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Abstract
The aim of the present investigation, which is a modification of previous study done by Gleiser and 
Hunt(1955). The study was conducted to determine juvenile and adolescent ages of age group 10 to 19.9yrs, 
in South Indian Population. The evaluated materials consisted of 200 OPG’S. In this Mandibular Left 37 & 
38 is the most variable tooth in the permanent dentition, which was the only data used for age estimation. 
The Standard deviation for Male 37 staging is ± 2.15years and for 38 staging is ± 1.29 years. And, the 
Standard deviation for Female 37 staging is ± 2.58 years and in 38 staging is ±2.24 years. The combination 
of Male tooth number 37 & 38 staging is revealing the good results with the standard deviation of ± 1.23 
years and the combination of Female tooth number 37 & 38 revealing the average results of ±2.18 years. 
While comparing to both Male and Female tooth number staging Male is showing more accurate than 
females in root maturation.
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Introduction

The last decade number of unidentified cadavers and 
human remains as well as number of cases lacking age 
documentation and therefore requiring age determination 
has increased. This requires age calculation, not only 
for differentiating the juvenile from the adult status in 
criminal law cases, but also for chronological age[1,2,3]. 
The determination of the chronological age within 
the age span of 10-20 years of age still remains a 
problem[4,5,6,7,8,9].

Similarly, dental age can be assessed among 
young children with greater accuracy because many 
teeth are undergoing development and mineralization 
simultaneously [10, 11, 12, 13,14]. The age span of 10 to 
16 years and 17 to 19.9 years of age the second and 

third molar are the only teeth still in development and 
thereby very important for dental age calculation[3,15]. 
In addition, the use of wisdom teeth in age estimation 
has been questioned in literature [3,15,20]. Before drawing 
this conclusion, one has take into consideration multiple 
misleading factors such as small sample sized studies 
[3,16,17,19] case reports [10,21], improper statistics [3,18] 
and mixed samples of different ethnic origin [17,22,23]. 
Recently, Schmeling et al. published most suitable 
procedures that currently available for age estimation 
in criminal procedures, being physical examination 
with anthropometric measurements, radiographic 
examination of left hand in case of dexterity and 
radiographic study of dentition [24]. 

Materials and Method

The study sample consisted of 200 OPG’s (100 
males and 100 females) of age ranging from 10 to 19.9 
years with known date of birth divided into ten groups 
accordingly (Table 1). The radiographs were collected 
from archive of Department OMR, JSS Dental College 
and Hospital, Mysore, Karnataka, which were taken 
with PROMAX digital Planmeca Machine. 

DOI Number: 10.37506/ijfmt.v14i4.11426
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DURATION OF THE STUDY: MARCH 2019 
TO MAY 2019

ASSESMENT OF DENTAL AGE USING 
GLEISER AND HUNT METHOD:

Chronological age (actual age) of individual was 
calculated by subtracting the birth date from date on 
which the radiographs were exposed for that particular 
individual. Digital panoramic radiographs {OPG’s} 

of all individuals were used to assess the status of 
maturation on basis of calcification of permanent teeth 
(left side mandibular arch), (37 and 38). This present 
study Staging were modified and given according to 
Gleiser and Hunt method of 17 staging system in which 
the labeling nomenclature were changed from Roman 
(stages I to xv) to Numericals ( Stages 1 to 17) (28) for 
easy identification.( Fig: 1)

TABLE 1: Sample Distribution

Groups Age (years) Male Female 

1 10 to 10.9 10 10

2 11 to 11.9 10 10

3 12 to 12.9 10 10

4 13 to 13.9 10 10

5 14 to 14.9 10 10

6 15 to 15.9 10 10

7 16 to 16.9 10 10

8 17 to 17.9 10 10

9 18 to 18.9 10 10

10 19 to 19.9 10 10

TOTAL 100 100
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Figure: Modifi ed the 17 stages illustrated below 

 

All the mean dental age values from 37 and 38 obtained were averaged was taken to obtain overall mean 
age separately for 37 and 38 was done shown (Table 2). Multiple regression analysis where obtain for dental age 
calculation which shown (Table 3, 4, 5).
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Results

Table 2: GROUP STATISTICS- T test

AGE
GROUP 
(years)

TOOTH NUMBER 
STAGING

SEX
N MEAN SD SDE P VALUE

 
10 – 10.9

Tooth no 37 staging 
Tooth no 38 staging

Male
Female
Male

Female

10
10
10
10

11.7000
12.8000
6.3000
3.4000

4.62000
3.45768
2.11082
3.37310

1.46097
1.09341
.66750
1.06667

0.554 
0.033*

 
11 – 11.9

Tooth no 37 staging 

Tooth no 38 staging

Male 
Female 
Male 

Female

10 
10 
10 
10

10.6000 
12.8000 
3.3000 
4.1000

1.71270 
1.54919 
1.49443 
3.69534

.54160 

.48990 

.47258 
1.16857

0.007* 

0.534

 
12 – 12.9 Tooth no 37 staging 

Tooth no 38 staging

Male
Female
Male 

Female

10
10
10 
10

14.4000
14.6000
7.0000
7.0000

1.26491
1.89737
.66667
1.88562

.40000

.60000

.21082

.59628

0.785 
1.000

 
13 – 13.9 Tooth no 37 staging 

Tooth no 38 staging

Male
Female
Male 

Female

10
10
10 
10

14.8000
.96609
.51640
2.83039

1.54919
.96609
.51640
2.83039

.48990

.30551

.16330

.89505

0.013* 
0.242

 
14 – 14.9

Tooth no 37 staging 
Tooth no 38 staging

Male
Female
Male 

Female

10
10
10 
10

16.4000
16.8000
7.6000
8.7000

.51640

.42164
2.54733
1.05935

.16330

.13333

.80554

.33500

0.074 
0.223

 
15 – 15.9 Tooth no 37 staging 

Tooth no 38 staging

Male
Female
Male 

Female

10
10
10 
10

16.8000
16.8000
11.0000
10.1000

.42164

.42164
2.44949
2.60128

.13333

.13333

.77460

.82260

1.000 
0.436

 
16 – 16.9

Tooth no 37 staging 
Tooth no 38 staging

Male
Female
Male 

Female

10
10
10 
10

16.8000
16.4000
14.5000
12.2000

.42164

.69921
2.22361
4.04969

.13333

.22111

.70317
1.28062

0.139 
0.133

 
17 – 17.9 Tooth no 37 staging 

Tooth no 38 staging

Male
Female
Male 

Female

10
10
10 
10

17.0000
17.0000
16.2000
14.5000

.00000a

.00000a
.78881
2.75882

.00000

.00000

.24944

.87242

 
0.077

 
18 – 18.9

 
Tooth no 37 staging 
Tooth no 38 staging

Male
Female
Male 

Female

10
10
10 
10

16.9000
16.9000
15.7000
16.0000

.31623

.31623
1.63639
1.15470

.10000

.10000

.51747

.36515

1.000 
0.641

 
19 – 19.9 Tooth no 37 staging 

Tooth no 38 staging

Male
Female
Male 

Female

10
10
10 
10

16.9000
17.0000
16.5000
14.1000

.31623

.00000

.00000
5.36346

.10000
00000
.16667
1.69607

0.331 
0.176

The group statistics reveals that statistically significant results are seen in the age groups:
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· 11-11.9 years (P value = 0.007) and 13-13.9 
years (P value = 0.013) for tooth number 37.

· 10-10.9 years (P value = 0.033) for tooth 
number 38.

The standard deviation for tooth number 37 is the 
lowest (0.00) in the age groups:

· 17-17.9 years for males 

· 17-17.9 and 19-19.9 for females. 

The standard deviation for tooth number 38 is the 
lowest in the age groups:

· 19-19.9 years for males (0.00)

· 14-14.9 years for females (1.05 years).

Table 3: The univariate regression Analysis 37 and 38 is as follows: (Male) 

Univariate Regression
(Male)

Intercept Regression 
Coefficient F- Ratio P value t value P value R2

Tooth_37_staging 3.777 0.731 87.471 .000c 9.353 .000 0.353

Tooth 38_staging 9.191 0.542 413.906 .000c 29.717 .000 0.809

Note: If R2 value is nearer to 1, then that regression equation is good. 

Formula 1 (37): Age = 3.777 + 0.731 (37 stage); SD ± 2.15years

Formula 2 (38): Age = 9.191 + 0.542 (38 stage); SD ± 1.29 years 

· Therefore, in males Formula 1 (R2 = 0.353) is preferred to estimate the age. 

Table 4: The univariate regression Analysis 37 and 38 is as follows: (Female) 

Univariate Regression 
(Female) Intercept Regression 

Coefficient F- Ratio P value t value P value R2

Tooth_37_staging .590 .899 53.466 .000c 7.312 .000 0.472

Tooth 38 staging 10.517 .439 102.508 .000c 10.125 .000 0.511

Note: If R2 value is nearer to 1, then that regression equation is good. 

Formula 1 (37): Age = 0.590 + 0.899 (37 stage); SD ± 2.58 years

Formula 2 (38): Age = 10.517 + 0.439 (38 stage); SD ± 2.24 years

· Therefore, in females Formula 1 (R2 = 0.472) is preferred to estimate the age. 
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Table 5: Multivariate Regression Analysis (Female & Male) 

Multivariate Regression 
(Female)

Regression 
Coefficients F-ratio P value t-value P values R2

Intercept = 5.944
Tooth 37 staging
Tooth 38 staging

0.346
0.348

37.344
37.344

0.000
0.000

2.543
6.302

0.013
0.000

0.542

Multivariate Regression 
(Male)

Regression 
Coefficients F-ratio P value t-value P values R2

Intercept= 6.953
(Constant)

Tooth37 staging 
Tooth38 staging

 
0.197 
0.470

 
234.400 
37.344

 
0.000 
0.000

 
3.764 
14.211

 
0.001 
0.000

 
0.829

Formula Female: Age = 5.944 + 0.346 (37 stage) + 0.348 (38 stage); SD ±2.18 years 

Formula Male: Age = 6.953 + 0.197 (37 stage) + 0.470 (38 stage); SD ± 1.23 years 

Discussion

In this present study it was observed that there was 
a difference between Male and Female root maturation 
in relation to 38 and combination of 37 & 38 (nearly 
1.2yrs variation). So, males are showing more accurate 
than females in root maturation. There is significant 
correlation b/w chronological age (actual age) and 
dental age(estimated age) in males R² value is 0.829 by 
using Multivariate Regression(37 & 38). 38 Univariate 
Regression of R² value for male is nearer to 0.809.

The Standard deviation for Male 37 staging is ± 
2.15years and for 38 staging is ± 1.29 years. And, the 
Standard deviation for Female 37 staging is ± 2.58 years 
and in 38 staging is ±2.24 years. The combination of 
Male tooth number 37 & 38 staging is revealing the good 
results with the standard deviation of ± 1.23 years and the 
combination of Female tooth number 37 & 38 revealing 
the average results of ±2.18 years. While comparing to 
both Male and Female tooth number staging Male is 
showing more accurate than females in root maturation. 

Age estimation by means of tooth development 
has been used over, long period of time, after all tooth 

development is an accurate measure of chronological age 
that seems to be independent of exogenic factor[10,17,25].
However, age estimation based on dental methods 
has shortcomings, especially during juvenile and 
adolescence when the second and third molar is the only 
variable dental indicator left. Indeed a great variation in 
position, morphology and time of formation exists.

The literature studies dealing with age estimation by 
using third molars as age predictors are scarce. In one 
study, Hispanic origin were evaluated [11], but in most 
of the studies subjects from different racial origin were 
screened [15,22].

Kohler et al. (1994), This method is based on 
evaluation of development and maturation of all 
permanent third molars. It has modified the Gleiser and 
Hunt (1955) method of grading first molar. It consists of 
ten stage of grading i.e. 3 stages of crown formation and 
7 stages of root formation. It has given more priority to 
age of about 20 years & method enables good accuracy of 
juvenile or adult (</>18 years) using logistic regression 
formulas. It can also be used for the age estimation in 
14-22 years old subjects.[26]
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Mincer et al. (1993), Studied third molar 
development radiographically to use it as an estimator of 
chronological age in children and adolescents (age range 
14-24 years). Development of maxillary third molar was 
found to be more foremost than mandibular third molars 
and also root formation was earlier than females used for 
predicting an individual is </>18 years using regression 
formulas.[15]

Balaraj and Nithin (2010), conducted radiological 
study of closure of apical foramen of both permanent 
mandibular second molars for determination of 
adolescents ages 14 – 16 years. Their study makes use 
of Demirjian method utilizing the description of dental 
formation stages of complete root formation and apical 
closure.[27]

Conclusion:

To obtain multiple regression formula of dental age 
calculation with the chronological age as the independent 
variable and second and third molar developmental 
stages as dependent variables and to calculate probability 
for an individual to be older than 18 years in case of full 
second and third molars development. Gleiser and Hunt 
method found much more reliable method of dental 
and chronological age determination of an juvenile and 
adolescent ages 10 to 20years using radiological method 
of permanent mandibular second and third molar ( left 
side). The purpose behind the second and third molar 
tooth eruption and completion is its development during 
the age of 10 to 15years, which is lying within period 
of adolescent age. So, by using these two parameters 
(radiographic view of root maturation), the Forensic 
Odontologist can determine the importants behind the 
medicolegal cases. 
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Abstract 
Aim : To assess the knowledge attitude and practice of usage of anti-anxiety drugs among the general dental 
practitioners.

Background: Anti-anxiety drugs can act as effective way to manage patients with anxiety and dental fear 
mainly children. Adequate knowledge is necessary for using anti-anxiety drugs. Usage of anti-anxiety drugs 
can help to treat the patients in an effective way. 

Material and Methods: Questionnaires consisting of 15 questions was distributed to 80 general dental 
practitioners practicing in private dental hospitals and clinics in Chennai city in June 2017. The questionnaire 
was designed to enquire about the knowledge and usage of anti anxiety drug in children

Results: 83.75% of dentists are aware of the pharmacological means of anxiety reduction. 51.25% are aware 
of the side effects and over dosage reaction of using anti anxiety drugs. 12% of dentists are aware of the 
method of managing side effects and over dosage reaction of using anti anxiety drugs 

Conclusion : Anti-anxiety drugs can act as a better alternative and also an adjunct to the conventional 
behaviour management. Proper knowledge about its mechanism of action, dosage, adverse effects are 
essential for the dentist to use anti-anxiety drugs in an effective way. Hence the usage of anti-anxiety drugs 
can be recommended and encouraged among dentists provided they have a sound knowledge about the drug

Key words: Anti anxiety drug, dentist, behaviour management 

Introduction

Dental anxiety is one of the reason for behaviour 
management problem in pediatric dental patients. The 
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common reason for with fear and anxiety for the dental 
treatment could be due to dentophobia , stranger anxiety 
or negative past dental experience. The prevalence 
of dental anxiety and fear which causes behaviour 
management problems in children undergoing dental 
treatments was reported to be 5% to 20%(1). The three 
pathways which leads to the acquisition of child 
fears are direct conditioning through some traumatic 
experience, vicarious experiences or threatening 
information(2). 

Dental anxiety is cumulative over time and 
starts from childhood(3). Increased heart rate, altered 
respiratory rate, sweating, trembling, weakness are the 
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physiologic responses of anxiety. Feeling of impeding 
danger, powerlessness, tremors are the psychological 
responses of dental anxiety. 

Dental anxiety of children with behaviour 
management problems and children with special health 
care needs can be managed by non pharmacological 
and pharmacological means of behaviour management. 
Non pharmacological behaviour management includes 
Tell-show-do, modelling, contingency management, 
systematic desensitisation, retraining, protective 
stabilisation, HOME. Pharmacological behaviour 
management comprise of premedication with sedatives 
and hypnotics, anti-anxiety drugs, anti histaminics, 
conscious sedation , and general anaesthesia(4). 

According to Girdler and Hill 2009, Dental anxiety 
can act as a major source of stress for general dental 
practitioners who treat the anxious patient(5). A proper 
behaviour-guidance technique is essential to do a proper 
dental management in an anxious child which improves 
the quality of the dental treatment. In children with severe 
anxiety, pharmacological methods as an adjunct therapy 
can help a dentist to communicate more effectively with 
the child(1). 

Pharmacological behaviour management techniques 
and agents used by the dentists should provide sufficient 
safety and efficacy. These agents should produce a mild 
state of depression in which the child can respond to 
physical and verbal stimulations and retain the ability to 
maintain a patent airway(6).

The aim of the present study was to identify the 
knowledge, attitude and practice of usage of anti-
anxiety drugs in pediatric patients among general dental 
practitioners. 

Materials and Method

The present descriptive study is questionnaires 
based cross sectional survey carried out among 80 
general dental practitioners in chennai city, Tamil Nadu, 
India in June 2019. The study was carried out in private 
dental hospitals and clinics in chennai. The samples 
were collected by simple random sampling for the study. 
The questionnaires distributed to the dental practitioners 
focused on knowledge based questions, attitude based 
questions to assess the level of usage of anti anxiety 

drugs as a treatment modality for behavior management

Results

Among the 80 general dental practitioners, 45 
were male and 35 were female. The mean age of the 
participants was 36+_3.472. The results of the present 
study shows that 82.5% of dentists has encountered 
patients with dental anxiety. 75% of dentists were aware 
of different means of anxiety reduction. 43.75% of 
dentists find the pediatric patients to be more anxious, 
7.5% of the dentists find adult patients are more anxious 
and 48.75% finds both adult and paediatric patient to be 
equally anxious  

86.25% of dentists uses non pharmacological means 
of management, 6.25% of dentists uses pharmacological 
means of management and 7.5% of dentists uses both 
pharmacological and non pharmacological means of 
anxiety reduction for paediatric patients (Figure 1). 
65% of dentists uses non pharmacological means of 
management, 23.75% uses pharmacological means of 
management and 11.25% uses both pharmacological 
and non pharmacological means of anxiety reduction in 
adult patients 

83.75% of dentists are aware of the pharmacological 
means of anxiety reduction and 80.26% of dentists prefer 
benzodiazepines, 3.42% uses barbiturates, 16.32 % are 
not aware of the medications used for anxiety reduction 
in children (Figure 2 and Figure 3) 

65% of dentists uses oral route of administration 
of anti anxiety drugs, 15% uses nasal inhalation route, 
1.25% uses intravenous route of drug administration 
(Figure 4). 48.75% of dentists modify drug dosage for 
paediatric patient, 15% of dentists does not modify drug 
dosage for paediatric patients (Figure 5) and 36.25% 
of dentists has no idea on dosage modification for anti-
anxiety drugs for paediatric patients.

51.25% are aware of the side effects and over dosage 
reaction of using anti-anxiety drugs and 12% of dentists 
are aware of the method of managing side effects and 
over dosage reaction (figure 6). 55% of dentists prefer 
referring the child with dental anxiety to a pediatric 
dentist. 

80% of dentists feels that non pharmacological 
means of anxiety reduction is better than pharmacological 
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methods. The most common reason for preferring non 
pharmacological means of behavior management was 
to avoid the complications of side effects and adverse 
effects of the anti-anxiety drugs. 70% of dentists prefer 
to get medical opinion from general practitioner before 
using anti-anxiety drugs. 

 
Figure 1

 
Figure 2

 
Figure 3 

 
Figure 4

 
Figure 5 
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Figure 6 

Discussion

The results of the present study show that most of 
the dentist frequently encounter patients with dental 
anxiety. There are different scales to assess the level of 
dental anxiety in children. This includes Facial Image 
Scale(7), Venham’s Picture Test(8), Venham’s Clinical 
Rating Scale(9), Dental Subscale of the Children’s Fear 
Survey Schedule(10). Other dental anxiety rating scales 
includes Corah’s Dental Anxiety, Modified Dental 
Anxiety Scale(11). 

Many dentists are aware of the pharmacological 
means of anxiety reduction. But only very few applies 
it to their practice. Benzodiazepines, Azapirones, anti 
histaminics, beta-blockers are the anti anxiety drugs 
used for behavior management (KD TRIPATHI). 
Benzodiazepines is the most commonly used anti anxiety 
drug(12). Use of barbiturates as anti anxiety drug has 
been reduced and it’s been replaced by benzodiazepines 
because the latter is relatively safe in higher dosage and 
is less likely to cause dependence when compared to 
barbiturates(13). 

The adverse effects of benzodiazepines includes light 
headedness, psychomotor and cognitive impairment, 
vertigo. Long term usage can lead to dependence(14). 
12% of the dentists are aware of the means of managing 
the overdosage and side effects from using anti anxiety 
drugs. Despite the fact that many dentists are aware of 
the side effects, the number of dentists who can manage 
the side effects of these drugs are relatively very low. 

Psychological understanding and care for paediatric 
patients, effective behaviour management techniques, 

empathic attitude and atmosphere forms the basis for 
successful dental treatment. There are many techniques 
which can be used but to achieve an optimal result 
for both patient and dentist. The indication for pre-
medication should be first made clear, as this will affect 
the choice of substance and route of administration(15) 

Conclusion

Anti anxiety drugs can act as a better alternative 
and also an adjunct to the conventional behaviour 
management. More number of CDE programs, 
workshops, can be conducted to increase the awareness, 
knowledge and practice of usage of anti anxiety drugs in 
dentistry among the dental practitioners. 
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Abstract
Background: Early childhood caries is known to affect the quality of life of children. Silver diamine fluoride 
is a desensitizing agent used for preventing and arresting dental caries. It is inexpensive and can be easily 
applied. 

Aim: The aim of the present study was to find the effect of Silver Diamine Fluoride (SDF) treatment on the 
Oral Health-Related Quality of Life 

Method: ECHOIS questionnaire designed to evaluate the child’s behavior, physical abilities, pain, 
temperament, and how well the child gets along with other people was distributed to the parents of children 
aged 1-5 with ECC with reversible pulpitis. The questionnaire has two components ie Family Impact Score 
and Child Impact Score. The parents were asked to fill the questionnaire at baseline and one month after 
SDF application. 

Results : Significant difference was observed in the mean Child Impact Score(CIS) and Family Impact 
Score(FIS) at baseline and one month follow up. SDF application significantly improved the quality of life 
of children(P<0.005). Wilcoxon Signed Rank Test was used to check the level of significance in the mean 
difference of the CIS and FIS at the base line and one month follow up

Conclusion: Children with ECC after the application of SDF showed improvement in the quality of life at 
one-month follow up compared with the baseline as measured by ECHOIS questionnaire

Keywords: Dental caries, Silver diamine fluoride, Children, Quality of life 

Type of manuscript: Original research article 

Introduction

Early Childhood Caries (ECC) has been defined as 
“the presence of one or more decayed (non-cavitated or 
cavitated lesions), missing (due to caries) or filled tooth 
surfaces in any primary tooth in a child 71 months of age 
or younger(1). ECC can affect children’s lives, such as 

physical development, emotional growth, qualify of life, 
and learning at school. Those children seek dental care 
due to pain and discomfort. They often need extensive 
dental treatment under conscious sedation or general 
anesthesia, due to their inability to cooperate in a clinical 
setting(2,3). 

Silver Diamine Fluoride (SDF) is an FDA approved 
desensitizing agent. 38% Ag (NH3)2F) is a colorless 
solution which contains 24–29% silver and 5–6% 
fluoride with pH of 10. This high alkalinity provides an 
unfavorable environment for dentine collagen enzyme 
activation(4). SDF is inexpensive and the treatment is 
very simple and non-invasive. It kills cariogenic bacteria 
and provides instant caries arrest thereby reducing 
pain and infection in children(5). SDF is proven to be 
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effective in preventing and arresting dental caries both 
for the primary teeth(6,7) and the permanent teeth in older 
children(8). It is also effective in the prevention of root 
caries in the elderly(9). 

Oral health related quality of life (OHRQoL) is 
a multidimensional construct that reflects people’s 
comfort when eating, sleeping, and engaging in social 
interaction, their self-esteem, and their satisfaction with 
respect to their oral health(1). Pain in the teeth, mouth 
or jaws, irritation or frustration, difficulty eating and 
trouble sleeping are the most common impacts of ECC 
on OHRQoL as reported by parents(10,11). 

The Early Childhood Caries Oral Health Impact 
Scale (ECOHIS) is a standardized instrument that has 
been used to measure OHRQoL. ECOHIS consists of 
two subscales: CIS (Childhood Impact Scores) and FIS 
(Family Impact Scores). CIS show the impact of dental 
caries on the child and FIS demonstrate the impact of 
dental caries on the family(12)

The objective of the present study was to investigate 
the Oral Health-Related Quality of Life (OHRQoL) 
in preschool children with dental caries who had an 
application of SDF. The hypothesis of the present 
study was that silver diamine fluoride treatment cannot 
improve the quality of life of children with Early 
Childhood Caries. 

Materials and Method

The current short terms study was approved 
by Institutional Review Board(IHEC/SDC-
PEDO1703/19/023). A total of 30 healthy participants 
(ASA I and II), aged between 2-5 years with ECC who 
visited the Department of Pediatric Dentistry were 
included in the present study. 

Inclusion criteria:

· Children who were difficult to treat due to 
behavior or medical management 

· Involvement of multiple teeth that may not be 
treated in one visit 

· Who can be benefitted from caries arrest 
and monitored until the patient is old enough able to 
cooperative for the treatment or until their appointment 
for treatment under GA

· High risk for developing more caries 

Exclusion criteria:

· Children who are cooperative enough to have 
definitive treatment in clinical set up

· Medically compromised children

· silver allergy 

· Children with ulcerative gingivitis or stomatitis. 

The participants were recruited after explaining 
the study design, risks and benefits of SDF application, 
and the study forms were explained thoroughly to the 
parents and informed consent was obtained from parents 
prior to application of SDF. After obtaining consent 
from the parents, 38%SDF (Tedequim SRL., Argentina) 
was applied to the cavitated tooth surface after proper 
isolation with cotton rolls. 

ECHOIS questionnaire consisting of 13 oral health-
related behaviors and various questions related to the 
child’s behavior, physical abilities, growth/development, 
bodily pain/discomfort, temperament and moods, and 
how well the child gets along with others was given to 
the parents. Parents were asked to fill the questionnaire 
on their first visit and after one month either in person 
for those who returned for the one-month follow-up or 
over the phone for those who did not return for the one-
month follow-up or those who had treatment completed 
with conscious sedation or under general anesthesia. 

Statistical Analysis

Statistical analysis was performed using SPSS 
Software version 17.0. (Chicago, SPSS Inc). Wilcoxon 
Signed Rank Test was used to determine the difference 
in the mean value of CIS and FIS at the base line and 
one month follow up. P value <0.05 was considered to 
be significant. 

Results

A total of 30 individuals were enrolled and 
completed questionnaires at both time points. Among the 
30 participants, 20 were female and 10 were male. The 
mean age the participants was 34.362+_2.664. Table 1 
shows the Child Impact Score and Family Impact Score. 
The difference in the baseline mean value and follow up 
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mean value of CIS and FIS was statistically significant (P<0.0001). 

Table 2 shows changes in ECOHIS items and subscales between baseline and after SDF application. The results 
show that there is a statistically significant difference in the quality of life in terms of improvement in the sleeping, 
talking and the children has less pain and was less irritable before and after SDF application. Only one parent 
reported that there was difficulty in sleeping after the SDF application, but it was not statistically significant. 49% 
percent of the parents reported that there was improvement in the Family Impact Score after SDF application. 

Table 1 - Mean CIS and FIS score at baseline and follow up. 

BASELINE 
MEAN, SD

FOLLOW UP 
MEAN, SD AVERAGE PAIRED 

DIFFERENCE,SD
P VALUE

Child Impact Score 5.7, 5.64 0.44, 1.12 5.1, 5.66 <0.0001

Family Impact Score 2.6, 3.56 0.47, 1.23 2.1, 3.74 0.0004

Table 2 - Changes in ECOHIS Items and Subscales between Baseline and After SDF Application

CIS IMPROVED SAME WORSE P VALUE

Missed preschool, daycare or school 13(43%) 17(57%) 0,0 0.0001

Had difficulty eating some food 12(40%) 18(60%) 0,0 0.0005

Been irritable or frustrated 13(43%) 17(57%) 0,0 0.0001

Pain in the teeth, mouth or jaws? 14(40%) 16(53%) 0,0 <0.0001

Had trouble sleeping 13(45%) 16(53%) 1,3% 0.001

Avoided smiling or laughing 9(47%) 21(70%) 0,0 0.0391

Avoided talking 10(33%) 20(67%) 0,0 0.002

Had difficulty drinking hot or cold beverages 13(43%) 17(57%) 0,0
0.0045

Had difficulty pronouncing any words. 16(53%) 14(47%) 0,0 <0.0001

Total CIS Score 20(73%) 9(24%) 1,3% <0.0001

FIS IMPROVED SAME WORSE P VALUE

Financial Impact on family from child’s dental 
problems or treatments

11(37%) 18(60%) 1, 3% 0.0244

Felt guilty 12(40%) 16(53%) 2(7%) 0.0085

Been upset 12(40%) 16(53%) 2(7%) 0.0256

Taken time off from work 0(0%) 30(100%) 0(0%) 0.0001

Total FIS Score 16, 49% 12, 46% 2, 5% 0.0004
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Discussion

The preschool period is a very crucial period during 
the development of the child(13). Early Childhood Caries 
can have serious impacts on children’s lives, in terms 
of physical development, emotional growth; qualify of 
life, and learning at school. Untreated ECC can result in 
significant destruction of the child’s teeth, which in turn 
affect the child’s overall health(14).

 The present study is a questionnaire based study 
where, a parent-filled “The Early Childhood Oral Health 
Impact Scale (ECOHIS)” questionnaire was used to 
analyze the association between SDF application and 
child’s Oral Health-Related Quality of Life. The results 
of the present study showed that there was a statistically 
significant improvement in the quality of life of children 
and their families after SDF application. 

 Acs et al reported that 8.7% of children with 
ECC had significant decrease in the weight as a result 
of caries(15). Low et al reported that 43% of children had 
difficulty in eating(16). Acharya et al reported 29.2% % 
of children had difficulty in eating. Filstrup et al reported 
that 53% of children, Low et al reported 35% of children 
and Acharya et al reported 44% of children presented 
with difficulty in sleeping(2). 

There was decreased pain in the teeth, improved 
pronunciation of words, fewer missed school days 
and being less irritable and frustrated. Families of the 
children with ECC reported less financial impact feeling 
less guilty than before the treatment. Thus, the results 
of this study show a strong association between SDF 
application and quality of life of children with ECC. 

ECC is a major health problem in found among 
children in developing nations, mainly in those living 
in socially backward communities(14). This could be 
due to low socioeconomic status, social exclusion, 
and sociocultural differences in oral health beliefs and 
practices(17). Treatment with SDF is simple and cost-
effective. Therefore, SDF can be used in community 
based health centers. 

 Decreased sample size is the major limitation of 
the present study. Most of the parents were not willing 
for SDF treatment because of its potential staining 
and discoloration of the tooth. Also, there could be 
bias in the responses of parents regarding their child’s 

symptoms to avoid being perceived as a careless parent. 
Follow-up questionnaires which were completed over 
the phone could result in a less accurate response than 
those completed in person. Further studies with a large 
sample size and a longer follow up should be considered 
to support the result of the present study. 

Conclusion

It can be concluded that SDF can improve the 
oral health related quality of life of children with early 
childhood caries and hence can be used in community 
level to arrest dental caries in preschool children. 
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Abstract
The alarming number of deaths due to snake bite are often under-reported and missed due to several 
interrelated socioeconomic factors. Epidemiology of fatal snake bite have been reported sparsely from 
West Bengal in recent past .The present investigation was devised to explore the profile of the fatal cases 
of envenomation in snake bite from a district of northern part of West Bengal. Deaths due to snake bite 
constituted 02.067% of all unnatural deaths from mortuary data. The mean age of the cases of fatal snake 
bite was 34.18 with SD 2.67. It was seen that the mean interval between bite and treatment was 3.35 hours 
with SD 0.48. The present work was a short regional research to supplement epidemiology and add to the 
database of deaths from snake bite in a district of West Bengal, India.
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Introduction

Mortality due to envenomation in snake bite has 
remained as an underrated and less studied public 
health issue. Primarily in developing agrarian countries 
like India, the alarming number of deaths is often 
under-reported and missed due to several interrelated 
socioeconomic factors. It mainly affects the rural 
population who has poor access to health care facilities. 
The World Health Organization (WHO) have designated 
snakebite as a neglected tropical disease and urged its 
member states to formulate measures to reduce mortality 
and morbidity from poisonous snake bite. 

The victims of snake bite envenomation also suffer 
economic loss and the burden has to be shared by 
poor families. Most often the economically productive 

member is lost due to snake bite. WHO reported that 
major brunt of the problem of snake bite has to be 
borne by the South Asian countries including India 
and Sri Lanka. Snakebite remains an underestimated 
cause of death in rural India. Some authors indicate that 
because a large proportion of global totals of snakebites 
arise from India, global snakebite totals might also be 
underestimated 1

Epidemiology of fatal snake bite has been reported 
sparsely from West Bengal in recent past. Earlier study 
from south 24-Pargana District in West Bengal showed 
that only 07.23% snake bite deaths were officially 
reported. Only 22.19% of the snake bite victims 
attended the hospitals. Nearly 65.7% of the snake bite 
deaths were due to Common Krait bite, most of them 
occurring in the months of June to September. Studies 
from a tertiary level Medical College in West Bengal 2 

reveal significant number of snake bite admissions and 
deaths. Total number of snakebite deaths in Midnapore 
Medical College and Hospital (MMCH) was 222 from 
the period 2012–2016.The case fatality rate was 03.5%. 
The number of snakebite cases that attended the hospital 
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during this period was 63433 .

An earlier Study from South India 4 was conducted 
on 198 snakebite victims and analyzed their socio-
demographic and epidemiological details. Their study 
period was five years with average 40 cases per year. 
Their case fatality rate was observed as 03.0%. The 
results revealed that male to female ratio of the study 
participants was 2.1:1. Similar findings have been 
reported from the studies conducted in different parts of 
India5,6,7,.

Clinical and autopsy studies are well documented in 
fatal snake bite from published works Previous reports 
from Burdwan district of West Bengal have reported the 
incidence of severe nephrotoxicity in Cobra 8 Krait9 and 
Viperbites10 . Proven autopsy methods for diagnosis of 
snake bite and its classification has been devised from 
semi quantitative methods 11 . Regional variations in 
the species of poisonous snakes and the composition of 
venom are to be reckoned with. Earlier autopsy based 
research 8 reveals renal involvement in 64.28 % of fatal 
bites by Indian cobra (Naja naja) primarily considered 
neurotoxic. The major renal changes were tubular 
necrosis 01(7.14%), cortical necrosis 03 (21.42%) and 
interstitial nephritis 03(21.42%).

The present investigation was devised to explore the 
profile of the fatal cases of envenomation in snake bite 
from a district of northern part of West Bengal. Special 
emphasis was accorded to the determinants of fatality, 
the socio-demographic profile, economic burden, and 
medico legal aspect. Besides the public health aspect 

of the problem was analyzed in the light of treatment 
seeking behavior of the nearest of kin of the deceased. 

Materials and Method

The descriptive epidemiological study was 
conducted at the Department of Forensic Medicine 
& Toxicology, Malda Medical College, Malda, West 
Bengal after obtaining clearance from the Ethics 
committee of the institution. The sample consisted of 
all the cases of fatal snake bite that were brought to the 
mortuary for medico legal autopsy. As per statutory 
rules all deaths due to snake bite envenomation are 
subjected to autopsy to ascertain the cause and manner 
of death. For the purpose of the study all unknown bites 
were excluded as they did not conform to the inclusion 
criterion. The study period was May 2018 to June 2019. 
The source of information was police inquest, hospital 
records (for hospital deaths), information from nearest 
of kin, post- mortem reports and departmental records. 
Major socio-demographic details, autopsy findings, 
history and treatment protocol was in a pretested and 
predesigned proforma. Descriptive statistics and study 
of association was performed using SPSS version 19 for 
windows (IBM). P value of less than .05 was considered 
significant. 

Obseervation/Results

There was 1839 unnatural deaths during the study 
period of which 38 were due to snake bite envenomation 
(2.067%). Descriptive statistics for age, time interval 
between bite and admission and time interval between 
admission and death are seen from Table 1. 

Table 1 

Descriptive Statistics

N Range Minimum Maximum Mean Std. Deviation

Statistic Statistic Statistic Statistic Statistic Std. Error Statistic

AGE [years] 38 60.00 10.00 70.00 34.1842 2.67884 16.51348

Bite admit 
gap [hours] 27 13.00 1.00 14.00 3.3556 0.48871 2.53943

Admit death 
gap[hours] 28 71.50 .50 72.00 8.3946 2.73588 14.47692
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The mean age of the cases of fatal snake bite was. 
34.18 with SD 2.67. The number of males was 18 and 
female were 20. The mean age of male and female 
victims were 41.16 and 27.90 years respectively .There 
was significant difference in the mean age of the two 
sexes ; males being higher than females. (t test 2.67,df 
36, p=0.011).

Majority of deaths occurred in the months of May 
to July, June recording highest of 12 deaths. The time of 
bite is seen from Figure1. Majority of the bites occurred 
during night between midnight and 2am.

29 (76.3%) cases in the present investigation were 
hospital indoor deaths while 09 were declared brought 
dead. The socioeconomic status , monthwise distribution 
are described in figures 2 and 3. 

20 (52.6%) cases were bitten in their lower extremity 
followed by 15(39.5%) in upper extremity. For the upper 
extremity group, 11 (28.9%) were in the hand while only 
04(10.5%) were in the forearm.

Regarding the toxicity type and presence of fang 
mark the present series showed no statistically significant 
association as from Chi square test (chi square 6.86 df 6, 
p value 0.333). 

FIGURE 1 
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FIGURE 2 

FIGURE 3 

Figure 4 

The detail of treatment seeking behavior was seen 
from figure 4. 11 females (28.95 % of total sample) were 
directly taken to the hospital for treatment. 04 males 
(10.53%) and 06 females (15.79%) were taken to some 
magic /traditional healer after the incident of bite. There 
after they were shifted to hospital or were brought dead 
at emergency.

It was seen that the time interval between bite and 
hospital admission was almost same for both type of 
snake bites. It was 3.31 hours for neurotoxic bites and 

3.39 hours for hemotoxicbites. The interval between 
admission and death differed in the two types of bites 
being 9.31 hours for hemotoxic bites and 7.12 hours for 
neurotoxic bites. 

Discussion

Snake bite is an important public health issue that 
needs more attention and in-depth analysis. The policy 
perspectives need to be aimed at reduction of mortality 
and morbidity from this natural accidental hazard. The 
crux of the problem still remains much underrated, 
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especially in our country as a whole. Review of recent 
research clearly indicate that the epidemiology remains 
unstandardized, erratic. The great variance in the data 
regarding snake bite related deaths (from 20000 to 
50000 per annum) are alarming as many cases are not 
brought within the purview of official records. There is 
no uniform system of registering the deaths across so 
diverse a country. Similar has been the global concern, 
especially in South Asian and African Countries1,2. The 
present investigation was conducted to capture basic 
data on a regional basis to supplement the epidemiology 
of snake bite related mortality. Malda Medical college is 
the only regional tertiary center for treatment and medico 
legal cases of the district. This work can be regarded as 
a district level investigation of snake bite mortality from 
West Bengal. 

In the present series of 38 cases of fatal snake bites, 
18 were male and 20 were female. This is strikingly 
different from earlier reported studies from Indian 
several states 4,5,6 wherein the percentage ranged from 
30 to 35 in females. The mean age in our study was 
34.18 year , SD 2.67 . The minimum age was 10 years. 
The major age group that was affected was 25 to 40 
years. This is comparable with previous reports2,3. This 
clearly indicated that the most active and productive age 
group is the worst victims in rural areas of our country. 
The findings of age wise distribution was similar to 
works from South India4 where the highest proportion of 
snakebite was observed in the age-group of 21–30 years 
(n = 50, 25.2%), followed by 41–50 years . 

This is in agreement with studies from neighboring 
state of Bihar6 and reporting from South India12,13 . 
Rural population far outnumber the urban counterparts 
in incidence and mortality of snake bites. It still remains 
a rural health problem that leads to loss of productivity. 
This compounds the socioeconomic burden of weaker 
section of our society. 

Education wise distribution in our series reveals 
that majority were illiterate and primary level learners 
with their occupation being manual agricultural laborer 
or poor marginal farmer. This is an agreement with all 
previous researches from developing countries. Access 
to healthcare, logistics and awareness is poor in the rural 
population in major parts of our country. Besides, faith 
in traditional healers and other superstitions associated 

with snake bite lead to the gamut of the problem. Poor 
living conditions, improper clean homes, Kuchcha huts 
with numerous holes and crevices are ideal for snakes to 
attack human habitats readily. Sleeping habits on floor, 
careless about surroundings and growth of vegetation 
around human dwellings are the contributing factors for 
the high incidence of snake bite. 

In the present work it was seen that the frequent 
biting time was around 9am during day, 4pm to 7 pm 
in the evening and mainly at night. Majority were bitten 
between 6pm and 6 am with 12 cases bitten at around 1-2 
pm. This indicated the night habit of biting poisonous 
snakes and the unsafe sleeping conditions making 
people vulnerable to bites. This is different from other 
works where majority were day bites. Since substantial 
number of the victims were engaged in outdoor works 
during bite it can easily be inferred that snake bite still 
remains as an occupational hazard for agricultural and 
farmland workers. Similar results are reported from 
several regional studies from South India12,13, North 
India 14 and western India15 .

Regarding the site of bite and activity after the 
incidence of bite the present series reveals some 
interesting facts. It was observed that 20 victims were 
bitten in the lower extremity, followed by 15 in upper 
extremity and 03 in other parts like trunk and neck. 
Interestingly17 (94.44%) of the lower extreme bites 
ranges from 2 inches above ankle to the toes. This 
remains the most vulnerable body parts where bites are 
common place. Several advocacies emphasize wearing 
of boots as a preventive aspect during field work. Bites 
on upper parts and trunk are mainly associated with 
nocturnal bites where the victims were either sleeping 
on lying in bed. 

The present investigation was designed to explore 
the time lapse between bite and institution of treatment as 
a pilot study. It was seen that the mean interval between 
bite and treatment was 3.35 hours (SD0.48). It was noted 
that 25 reported directly to hospital 03 received primary 
care by some local medic and remaining 10 were first seen 
by some magic healer / traditional healer. Undue delay 
in reporting and initiating treatment with ASV leads to 
the increased mortality in snake bites. These findings are 
comparable with earlier works from different parts of 
our country. Early initiation of supportive care and ASV 
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is the mainstay in the therapy and reduces mortality. 
Herein lays the primary focus of all preventive programs 
in developing countries. 

From the autopsy finding in the present series it was 
seen that bite mark was present in only 24(63.2%) cases. 
Prominent local changes including edema and blistering 
swelling and sloughing of tissue was seen in17(44.7%). 
Kidneys showed pinpoint hemorrhages and cortical 
hemorrhages in 14(36.8%) cases each. Renal changes 
are evident hemotoxic (Viper) bites as well as neurotoxic 
bites (Cobra and Krait). This has been emphasized and 
elucidated in earlier autopsy centered researches 8, 9, 10,11.

Awareness program and training of medical officers 
in rural services need to be regularized. Snakebite 
related fatality has truly remained as a neglected tropical 
disease. Advocacy by groups along with improved 
healthcare need to be focused on mitigating the scourge. 

Conclusions

The present work was a short regional research to 
supplement epidemiology and add to the database of 
deaths from snake bite in a district of West Bengal. It is 
a pilot study to assess the problem. It reflects the profile 
of deaths due to snake bite of the entire district. Snake 
bite comprises 2.067% of all unnatural deaths.

Our present study emphasizes that fatal snake bite 
is a public health concern and need to be addressed with 
priority. Policy should be focused on the reduction of 
incidence and mortality from envenomation in snake 
bite. More serious large scale research on the problem 
of snake bite needs to be designed for assessing the 
socioeconomic burden and policy framework for 
developing management of snake bite. 
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Abstract 
Violence against women inside the family is a worldwide phenomenon. Violence against women traverses 
every geographical area, economic layers, education level, age, and employment status. It is seen that in spite 
of its high education status and all around acclaimed social method of advancement, India is at top position 
in Dowry Death. United Nation General Assembly in 1993 embraced the Declaration on the Elimination of 
Violence against Women. All the medicolegal cases brought to an autopsy that is registered under section 
304 B IPC are included in this study. Inclusion criteria: Death of married women within 7 years of marriage. 
A total of 80 cases were analyzed retrospectively. 71(88.75%) cases belong to Hindu religion. 45(56.25%) 
cases are from urban regions, 40(50%) cases completed high school education, 44 (55%) of the deaths 
occurred in 2-4 years of marriage, 63(78.75%) cases belong to arranged marriage, 32(40%) cases belonged 
to nuclear family, 65 (75%)cases belong to the age group 18 to 25 years, 3(3.75%) cases were homicide, 
Hanging is the most common form of death in this study 44(55%) cases. The government of India has 
attempted to battle the developing rate of dowry death by instituting different laws to keep such deaths from 
happening and to punish those responsible when they do happen. Notwithstanding lawful forward leaps, 
stunning news on dowry deaths kept on appearing in Indian papers.

 Keywords: Dowry deaths, Autopsy, Suicide. 
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Introduction 

Violence against women inside the family is a 
worldwide phenomenon. Anyway its consequences 
are progressively intricate and its power a lot more 
noteworthy in India. The most wretched part of such 
monstrosities is violence at home. Violence against 
women traverses every geographical area, economic 
layers, education level, age, and employment status. 
It is seen that in spite of its high education status and 

all around acclaimed social method of advancement, 
India is at top position in Dowry Death. United Nation 
General Assembly in 1993 embraced the Declaration on 
the Elimination of Violence against Women. 

Announcement on the Elimination of Violence 
against Women characterizes violence against women 
as “any demonstration of gender-based violence that 
outcomes in, or is probably going to bring about, 
physical, sexual or mental damage, or enduring to 
women including dangers of such acts, pressure or self-
assertive hardship of freedom; in the case of happening 
out in the public or private life”. customarily dowry is a 
onetime payment of ‘streedhan’ in lieu of her share of 
the family wealth at the time of her marriage (1). As far 
as access, participation, and prize the status of women in 
India isn’t equivalent to the status of men. 

DOI Number: 10.37506/ijfmt.v14i4.11433
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Materials and Methods

All the medicolegal cases brought to an autopsy 
that is registered under section 304 B IPC in a period 
between January 2018 to August 2018 included in 
this study. Inclusion criteria: Death of married women 
within 7 years of marriage (Section 304 B IPC). 
Information about the deceased regarding marriage life, 
occupation, education, was collected from the inquest 
report, interview with the relatives, cause of death from 
postmortem certificates. The collected information was 
filled in the perfoma and analyzed.

Results and discussion 

A total of 80 cases were analyzed retrospectively. 
With reference to the religion 71(88.75%) cases belong 
to Hindu religion, this is consistent with other studies(3),(4) 
5(6.25%) cases to the Muslim religion and 4(5%) cases 
belong to Christianity. Fig: 1.

 

Fig:1. Distribution of religion in the study group 

 Out of which 45(56.25%) cases are from urban 
regions, 25(31.25%) from rural areas and 10(12.5%) 
cases belong to semi-urban areas. 

 In analyzing educational status among the deceased 
study population are, 40(50%) cases completed high 
school education and 25(31.25%) cases completed their 
degree education., 5(6.25%) cases masters degree and 
10(12.50%) cases were illitrate. 

 Most of the deaths in this study 
occurred within 2- 4 years of marriage ie- 44 
(55%) cases. This is consistent with the study conducted 
by Rao(2) In 1- 2 years after marriage 18(22.5%) cases 
were noted . This is in contrast with the study conducted 
by Pankaj verma et all(6), were 45% of cases occurred in 
this age group. In 4- 7 years after marriage 18 (22.5%) 
cases were seen. Fig:2

 

Fig:2: Death occurred –in study group number in 
years after marriage 

In type of marriage 63(78.75%) cases belong to 
arranged marriage and 17(21.25%) cases love marriage.

Among the deceased 32(40%) cases belonged 
to nuclear and 48(60%) cases belonged to combined 
families. 47(58.75%) cases were working and 49 (61.25) 
cases were housewives and 4(5%) were students.

With reference to the age of the deceased - 65 
(75%) cases belong to the age group 18 to 25 years this 
is consistent with study conducted by Rao(2) were 75% 
of cases were seen in this age group and 17 (21.25%)
cases belonged to the age group between 26- 30 years. 3 
(3.75%) cases belong to 30 35 years. 

In the analysis of the cause of death in the study 
group, 3(3.75%) cases were homicide. This is in contrast 
with the study conducted by naresh et all(3) in which 
16% of cases were homicide - 2 (2.5%)cases died of 
stab injury to the chest, 1(1.25%) case from ligature 
strangulation. Hanging is the most common form of 
death in this study 44(55%) cases. Which is consistent 
with the study conducted by Rao(2) . and in contrast 
with the study conducted by Kulshrestha(4) and Zine(5) 
. where burns is the leading cause of death. Next to that 
burns was seen in 17 (21.25%) cases, poisoning in 15 
(18.75%) cases, one case train traffic accident. Fig:3

 

Fig:3. Distribution of cases according to the history 
of the case 
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Conclusion

 The government of India has attempted to battle 
the developing rate of dowry death by instituting 
different laws to keep such deaths from happening 
and to punish those responsible when they do happen. 
The government’s first effort came out with the Dowry 
Prohibition Act of 1961. To expand its adequacy, the 
government has twice revised the Act, in 1984 and 
1986. The 1986 revisions require the police and a 
judicial magistrate to explore each unnatural death of 
a lady wedded under seven years. At present, the Act 
forbids the “giving, taking, or demanding of dowry.” 
The Act characterizes “dowry” as property that is given 
or consented to be given to a newlywed by the other 
newlywed or either set of guardians “regarding the 
marriage.” Violations of the Act are “punishable with 
a term of detainment of between a half year and two 
years, in addition to a fine of up to ten thousand rupees 
or the estimation of the dowry, whichever is higher. 
Notwithstanding lawful forward leaps, stunning news on 
dowry deaths kept on appearing in Indian papers.
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Abstract
Introduction- A prospective study of closed Mitral Valvotomy in 104 patients

Method and Result- From December 2012 to December 2019, 104 patients underwent CMV. 94 Patients 
become symptom free after surgery and only 7 patients required Mitral valve replacement surgery on follow-
up

Conclusion- Closed Mitral Valvotomy represents a satisfactory technique in terms of lower cost, high 
efficacy, simplicity and reproducibility

Key words: closed mitral Valvotomy (CMV), Mitral stenosis(MS)

Introduction

The mitral valve in essence a funnel shaped structure 
with the apex within the left ventricle is the valve most 
frequently damaged by rheumatic carditis. Rheumatic 
heart disease remains a major cardiac problem in 
developing countries like India as the consequence 
of rheumatic fever1. Mitral valve stenosis is the most 
common complication of valvular heart disease and it 
results in increase in pulmonary hypertension, heart 
failure, pulmonary vascular disease over a period 
of time and if untreated death ensues. Treatment of 
rheumatic mitral stenosis ranges from conservative 
medical management to closed mitral Valvotomy and 
the more recent ballon mitral valvoplasty2-4. Cardiac 
Surgery started in Department of CVTS from December 
2012. Closed Mitral Valvotomy was the first surgical 
procedure to be performed in our CVTS department.

Aim: The aim of this study was to evaluate the 
clinical status of patients with mitral stenosis following 
closed mitral Valvotomy 

Material and Methods: All Patients with the 
Diagnosis of Severe Mitral Stenosis admitted in the 
department of CardioVascular & Thoracic Surgery , at 
Uttar Pradesh University of Medical Sciences , Saifai 
, Etawah , UP. The suitable patients were selected 
according to echocardiographic criteria: (1) pliable 
anterior Mitral leaflet, (2) Absence of significant 
Mitral Subvalvular disease, (3) Absence of significant 
calcification and (4) the Mitral valve orifice area less 
han (1.1 cm2). Excluded patient were those not giving 
consent for closed Mitral Valvotomy

Surgical Technique : All patients had general 
anaesthesia. Patients were positioned in right lateral 
recumbent position, the thoracic cavity was approached 
through Left Antero-Lateral Thoracotomy, through 4th 
Intercostal space. Purse string at LA Appendage , finger 
guidance through it to the Mitral Valve & Dilatation was 
done gradually using Hegar’s dilator ( through LV Apex) 
while monitoring the systemic pressure that was noted to 
dramatically increase and improve in waveform .
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Results

104 CMV Surgeries performed over period of 7 years, mostly in 3rd decade of life, table 1, female outnumber 
males, table 2

Table -1 Age distribution of patients

Age in years Number of patients Percentage 

 11-20 06 5.7

21-30 45 43.2

31-40 31 29.8

41-50 14 13.4

51-60 08 7.6

Table 2 Sex distribution of the patients

Sex of patients Number of patients Percentage 

Females 73 70.1

Males 31 29.8

Breathlessness was the most common symptom, table 3, and diastolic murmur the common clinical sign,table 4. 

Table -3 Clinical presentation of patients with mitral stenosis*

Symptomatology Number of patients Percentage 

Palpitations 79 75.9

Breathlessness 82 78.8

Easy fatigability 64 61.5

Edema 56 53.8

Decreased urinary output 34 32.6

*More than one symptom was present in a patient
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Table -4 Clinical signs in patients with MS

Clinical signs Number of patients percentage

Diastolic murmur 92 88.4

Anaemia 81 77.8

Atrial fibrillation 59 56.7

Hepatomegly 45 43.2

Lost first heart sound 38 36.5

Transesophageal echocardiography (TTE) was done in all and all had features of MS 

CMV was done in 104 patients. Only 7 patients 
required Mitral Valve Replacement surgery on follow 
up because of symptoms became severe (2 patients after 
4 months , 5 patients after 1 Yr ) 

94 patient became symptom free after surgery and 
can perform more than ordinary daily activities, most of 
them on regular follow up. Post procedure mortality in 
closed mitral Valvotomy was one due to severe icterus 
and renal failure. This patient had pre-operative icterus. 
After 17th day of procedure she developed anuria and 
could not be saved inspite of vigorous try. Two patients 
lost for follow up

Discussion

Rheumatic fever is the most common cause of mitral 
stenosis. Although the attack rate for rheumatic fever is 
equal among genders, MS is 2 to 3 times more common 
in women5, and similar observations have been made 
in present study. Elevated C- protein levels, indicative 
of ongoing generalized inflammation, were found in 
many patients before Valvotomy, which supports an 
inflammatory origin of MS6. Symptomatology in the 
present study is in accordance to other reports5

95 patient became symptom free after surgery in our 
study. CMV should be the procedure of choice for MS 
in patients with non- calcified pliable valves, the result 
and cost of operation comparing favourable with those 
of open heart procedures7

Only 7 patients required Mitral Valve Replacement 
surgery on follow up because of symptoms became 
severe 

Definitive treatment is mitral valve replacement, 
either by Biological or Mechanical prostheses. Biological 
Prosthesis is not recommended in young age as it 
undergoes degeneration fast due to ongoing rheumatic 
activities. Mechanical prosthesis will require life-long 
oral anticoagulation and therefore close monitoring 
for International Normalizing Ratio (INR) is required8. 
Though the operative mortality has to be around 1% our 
figures of 0.96% are in similarities to others7,9

Palliative Surgical treatment has been recommended 
in developing countries ( if Valve replacemnt / 
Repair is not feasible due to Economical reasons or 
expertise) as a simple, economical and safe procedure 
with a good outcome as this does not require life time 
anticoagulation7( provided patient has given consent 
specifically for this procedure )

Conclusion

CMV should always be done in patients who 
have only pure mitral stenosis, non calcified pliable 
valve, expert hands, and in such patients in such 
centres, where facilities for cardiopulmonary 
bypass are not available. Closed Mitral Valvotomy 
represents a satisfactory technique in terms of lower 
cost, high efficacy, simplicity and reproducibility.  
We conclude that CMV does not pose any Medico 
legal bearing as an surgical treatment option for pure 
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non calcified severe Mitral Stenosis provided that :

*All patients and patient party should be clearly 
counselled regarding all the treatment option available 
( Valve replacement , Valve repair , Closed Mitral / 
open mitral valvotomy ) as well as cost for the different 
procedures ,major intra and postoperative risk factors 
, as it is the patient who should choose and decide 
regarding the operative procedure so as to prevent and 
medico legal bearings later on.
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Abstract
 Background -Thoracic trauma is one of the leading causes of mortality and morbidity in developing world 
countries. Complications in chest trauma develop secondary to rib fractures and subsequently leading to 
pain, inadequate ventilation as well as direct injury to lung parenchyma due to fractured rib segments.

Methods - In this study, we present our 2 year experience (August 2017 to August 2019) in the management 
and clinical outcome of 236 chest trauma cases as a result of road traffic accidents. Patients were divided 
into three groups based on the presence of rib fractures. The groups were evaluated to demonstrate the 
relationship between the numbers of rib fractured and associated injuries. 

Results – Mean hospitalization time was 7.5 days. Mortality rate was 1 % for the patients with only blunt 
chest trauma, 4 % in patients with more than two rib fractures and 20 % for those with flail chest. We found 
that there is significant association between the mortality rate and the number of ribs fractured, the patient’s 
age as well time since the accident.

Conclusion – Risk of increased morbidity and mortality was associated with presence of more than two rib 
fractures, age over 60 years and delayed hospitalization after the injury.

Keywords – Rib Fractures, Chest Injury, Blunt trauma
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Background

Blunt chest trauma is associated with a high risk 
of morbidity and mortality [1]. Rib fracture constitutes 
a major part of blunt chest trauma and each additional 
rib fracture is associated with an increasing likelihood 
of developing complications [2, 3]. Each additional rib 
fracture in the elderly population increases the chances 
of mortality by 19% and developing pneumonia by 27% 
[3, 4]. Respiratory complications develop more with the 

rib fractures as due to severe pain there is inadequate 
ventilation [5]. Even a single rib fracture is associated 
with significant morbidity and consequences particularly 
in the elderly population [6, 7]. This causes decreased lung 
volume, atelectasis and can even progress to pneumonia, 
prolonged ventilation and mortality [8]. 

Patients and methods – This is a retrospective 
analysis of all blunt chest trauma patients secondary 
to road traffic accident. Over a 2 year period, between 
august 2017 to august 2019, 236 patients with chest 
injuries following road traffic accidents were admitted to 
emergency and trauma centre , Uttar Pradesh University 
of Medical Sciences , Saifai (UPUMS ). Patients who 
died at the scene or were declared dead on arrival were 
excluded because of incomplete data.

This trauma centre caters both adult as well 
paediatric population , since it is an superspeciality 

DOI Number: 10.37506/ijfmt.v14i4.11435



34      Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4

institution and various department work together for 
the management of trauma patients. Many patients with 
road traffic accidents are referred to our centre after first 
management at nearby hospitals.

Patient’s physical condition on presentation, number 
of ribs fractured, patient’s age were the main factors 
affecting our decision for hospitalization. All patients 
not requiring hospitalization were given symptomatic 
treatment and called back for follow up visits at 24 
hour, at the end of the first week of injury and on regular 
intervals till 2 months if there were no complications.

Patients were divided into three major groups based 
on the presence of rib fractures. Group I consisted of 
patients without rib fractures; Group II consisted of 
patients with one or two rib fractures; Group III consisted 
of patients with more than two rib fractures. The groups 
were evaluated to demonstrate the relationship between 
the number of rib fractures and associated injuries.

Results - There were 192 male (81.4%), and 44 
female (18.6%) patients. Mean age was 45 years, ranging 
from 6 to 87 years. Of 236 patients, 154 (65.3%) were 

hospitalized and the remaining 82 (34.7%) patients were 
followed without hospitalization. Mean hospitalization 
time was 7.5 days, ranging from 3 to 22 days. 

Chest pain and dyspnea were the most common 
symptoms at presentation whereas sensitivity over 
the chest wall, bone crepitation and subcutaneous 
emphysema were the most common findings on physical 
examination. All patients with chest discomfort with 
minimal findings on physical examination were followed 
up without hospitalization. Soft tissue trauma and rib 
fractures were the most common problems observed 
following blunt thoracic traumas. Rib fractures were 
detected in 146 patients, and all were hospitalized.

 Rib fractures were associated with subcutaneous 
emphysema in 37 patients (25.3%). Total 122 patients 
presented with Hemo/pneumothorax , in which 112 
patients were with rib fractures(76.7%) and in 10 patients 
without rib fractures.

Extremity fractures were found to be the most 
commonly associated extrathoracic injuries in patients 
with rib fractures (Table 1)

Table 1: Associated injuries in patients with chest injuries

Group I(Patients without 
rib fractures)

n= 90

Group II (Patients with one 
or two rib fractures)

n=135

Group III (Patients with more 
than two rib fractures)

n=11

Extremity/pelvis 4 4.4 5 3.7 -

Intra-abdominal /
retroperitoneal 1 1.1 1 0.7 2 18.1

Facial trauma 1 1.1 2 1.5 2 18.1

Cranial trauma 2 2.2 2 1.5 2 18.1

Spinal/vertebral trauma - 1 0.7 3 27.3

Clavicular fracture 3 3.3 2 1.5 1 9.1

Diaphragmatic injury - - 3 27.3

Hemothorax/ 
Pneumothorax 10 11.1 104 77 8 72.7
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Chest tube drainage was performed in 116 patients 
with pneumothorax, hemothorax or hemopneumothorax. 
Tube thoracostomy was performed successfully in all, 
but 5 of these patients required thoracotomy as they were 
having ongoing blood loss. 11 patients presented with 
flail chest. All patients with flail chest were followed 
in the Intensive Care Unit. The management of these 
patients were based on the trend of serial measurements 
for arterial blood gases. In all patients with flail chest, 
analgesia was provided through administration of 
parenteral analgesics and epidural analgesics. In two 
of these patients, tracheotomy was performed aiming 

suctioning of secretions and giving oxygen to the 
patients more effectively. Of all patients with flail chest, 
three patients died. Mean hospitalization time for these 
patients was 17.8 days. Primary bronchial anastomosis 
was performed in two patients, removal of intrathoracic 
hematoma and control of bleeding in two patients, 
removal of empyema and decortication in one patient, 
and thoracic wall stabilization and control of bleeding 
in one patient. Three patients underwent thoracotomy 
with laparatomy due to diaphragmatic rupture. One 
patient undergoing diaphragmatic repairing died 
postoperatively. 

In total, no deaths in Group I, one death in Group II and 3 deaths in Group III were observed (Table 2). 

Age 
(years)

Group I (n=90) Group II (n=135) Group III (n=11) Total 

Patients Mortality Patients Mortality % Patients Mortality % Patients Mortality %

0-14 07 - 6 - - 1 - 14 - -

14-59 78 - 118 - - 8 2 25 204 2 0.1

>60 05 - 11 1 9.1 2 1 50 18 2 11..1

Total 90 Nil 135 1 0.7 11 3 27.2 236 4 1.7

The difference was statistically significant for Group II versus Group III , but mortality was not significantly 
greater in Group II compared to Group I . Mortality rate was 1.7% for all patients with rib fractures. 

Discussion

Non-penetrating chest injuries are seen very 
frequently in civil populations. The major reasons 
for blunt chest injuries are traffic accidents with an 
incidence of 70–80% [9]. Rib fractures are reported as the 
most common pathologies associated with chest trauma 
(35–40%) [10]. In our series, the incidence of rib fractures 
was 57.2% (patient with one or 2 rib fracture) and 4.6% 
(patients with more than 2 rib fractures) and all were 

hospitalized. Although some authors have suggested 
that patients with rib fractures require hospitalization 
not only for their associated injuries but also for pain 
control and pulmonary complications [11], there is not an 
immediate indication for hospitalization for the patients 
with rib fractures. According our opinion, the majority 
of patients with ‘simple’ thoracic injuries can safely be 
treated at the level of the primary health care center or as 
outpatients at the district hospitals as previously reported 
[12]. It is recommended that all rib fractures should be 
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re-evaluated at 48 to 72 h after injury because of the 
frequent late appearance of pulmonary complications 
[13]. 

The presence of more than two rib fractures is a 
marker of severe injury. Eighty-one percent of our 
patients had hemothorax and/or pneumothorax and most 
of them presented with associated extra thoracic injuries. 
Lee reported that mortality doubles (1.8 versus 3.9%) for 
patients with three or more rib fractures and those with 
no rib fractures [14]. The presence of fractures of the first 
or second ribs has also been reported to be indicative 
of severe trauma. Poole reviewed all series of fractures 
of first and second ribs and found a 3% risk for aortic 
injury and a 4.5% risk for injury to a brachiocephalic 
vessel [15]. In our series, we did not observe any major 
vascular injury. Subcutaneous emphysema is a clear 
indication of injury to the respiratory tract. Seventy-six 
percent of cases were associated with hemothorax and/
or pneumothorax in this study. All of the patients with 
subcutaneous emphysema had fractured ribs, which also 
led to lung injury. Kalyanaraman et al. reported that lung 
injury seems to be associated with rib fractures in 74% 
of cases with subcutaneous emphysema [16]. In most of 
the cases, subcutaneous emphysema is self-limited and 
it is essential to identify and treat the underlying cause. 
Some authors have reported that acute respiratory failure 
caused by massive subcutaneous emphysema requires 
decompression of the anterior mediastinum [17–19]. 
Flail chest is a serious problem in blunt chest trauma 
practice because of the risk of respiratory insufficiency 
where stabilization may be required. Although recently 
surgical procedures have been mentioned to decrease 
the mortality and morbidity rate by some authors [20, 

21], operative fixation has not yet been widely accepted 
[13]. We prefer performing surgical procedures only 
when thoracotomy is required for another indication 
and fixation by mechanical ventilation only in case of 
respiratory insufficiency. In flail chest, mortality rate is 
reported between 11 and 40% [22–25]. Our mortality rate 
for flail chest was 27.2%, comparable to studies by clark 
GC, Freeland M and Shacford SR et al. 

The maintenance of pulmonary and tracheal 
hygiene, effective eradication of pleural fluid and air 
played a significant role in minimizing pulmonary 
complications. If the conservative treatment is not 
sufficient and intrathoracic organ injuries are detected, 

early or late thoracotomy should be performed. In the 
literature there has been a significant decline in the 
number of operations over recent years [26]. Richardson 
states that less than 5% of patients sustaining blunt chest 
trauma have indications for a thoracotomy [27]. In our 
series, only 05 patients required thoracotomy and the 
operation rate was 3.4% in hospitalized patients. Rising 
mortality rates depend on the severity and complexity 
of the wounds and older age. Hospital mortality rates 
for isolated chest injuries were reported to range from 
4 to 8%, and increased to 13–15% when another organ 
system was involved and to 30–35% when more than 
one organ system was involved [28]. Lee et al reported 
the mortality rate as 1.8% in all patients with blunt chest 
trauma [14]. This rate was 1% in our series. Most traumas 
occur between 14 and 60 years of age. Mortality rate 
significantly increased in overall patients with more 
than two rib fractures. However, we did not found any 
correlation between the mortality rate and the number of 
rib fractures for the elderly patients. It takes a less severe 
injury to be lethal in this age group. Osteopenic changes 
and co-existent underlying disease may also play a 
significant role in this process [21]. The clinical state of 
the patient, severity of the trauma, age, presence of more 
than two rib fractures, presence of flail chest, presence 
of subcutaneous emphysema and possible intrathoracic 
injury help in making the decision for hospitalization. 

Conclusion 

Chest trauma is an important public health problem 
accounting for a substantial proportion of all trauma 
admission at UPUMS, Saifai. The risk of mortality in 
chest trauma has been associated with the presence of 
more than two rib fractures, age older than 60 years and 
delayed hospitalization after the injury. The ability to 
identify those patients having significantly higher risk 
for morbidity and mortality ensures the establishment of 
treatment priorities and efficient management of existing 
injuries.
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Abstract
Objectives: this study is intended to assess factors influencing academic performance of nursing students in 
selected institution.

Methods: This is a descriptive cross sectional design conducted at Ambala, Haryana, India. 420 participants 
(308 females and 112 males) consisting of age group between 17 to 25 years were included. Responses were 
collected by structured scale consisting of 22 items in 3 point scale. 

Results: Maximum students (88.6%) agreed that good and supportive relationship between teacher and 
students fosters better academic performance of students. A significant number felt that different teaching 
strategies used by the nurse educators help to improve academic performance. More than half of the 
students (53.8%) disagree that students from low socioeconomic status have low scores in their academic 
performance compared to their classmates with high socioeconomic status. From all of the academic factors, 
highest mean is of teacher related factors. There is a significant association found with mother’s education. 

Conclusion: These findings to be helpful for nursing college teachers and managers to advance academic 
performance of students. 
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Introduction 

Education is considered most imperative aspect for 
individual and country development. It not inculcates 
knowledge, essential abilities, skills but also for escalation 
and progress. An erudite person accomplishes desired 
target and renders services to community as learning 
plays pivotal role in enhancing academic achievement. 
Education also plays an important role in augmentation 
of human wealth and personality building1. Educational 

institutions have no value without learners. Quality 
graduates produced by excellent educational institutions 
took part in nation development and become leaders of 
country2, 3.

There is an increased call for convalesce the 
students learning environment although nursing 
education is combination of theoretical and practical 
learning experiences. Skill and competency not only 
requisite for nursing students, knowledge in subjects 
also required. Nursing students need to supported 
and guided in institutional environment to strengthen 
knowledge, skills and attitude4, 5. There is a range of 
factors that affects quality of student performance. 
The determinants of academic performance are student 
attitude, institution resources, classroom environment, 
class assignments, daily study hour, accommodation, 
social circle and event participation as well. Institution 
resources and classroom environment are key aspects 
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influencing academic performance. Parental pressure 
teacher motivation has also impact on enhancement of 
academic performance1, 6. 

Kapur study concluded that attitude of the student, 
resources, classroom environment, leadership and skill 
ability of principal and faculty members, health status 
of students and role of parents are common factors 
affecting academic performance. In addition to role of 
parents also elaborated on positive and negative factors 
of parents. Pleasant home environment, encouraging 
attitude of family members, and provision of resources, 
well & professionally educated parents, small family 
size and focus on child need are parental positive factors. 
Negative factors are discouraging parental perspective, 
large family size, poverty, lack of provision of resources 
and extra classes. Social interaction is imperative for 
students in an institution although social circle influences 
academic performance of students1. 

Persistent problems in student quality are weak 
performance and failure rate. Failure rate enhances 
pressure on students as well as on parents. Recognition 
of these factors could lessen the failure rate7. Students 
stress, anxiety, fear and depression confirm impinge on 
performance. These problems hamper the psychological 
approach of students. Teachers and parent’s motivation 
enable the student to enhance performance. Counselling 
services should be involved within college premises 
as posse’s adequate expression of emotions including 
anger. 

This study intended to assess factors affecting 
academic performance which helps the organization 
to advance the performance of students. On the basis 
of literature review this study assesses factors such as: 
Study environment, communication and teacher related 
factors, parent related factors and student related factors. 

Methodology 

This was a descriptive cross sectional design using 
quantitative methodology. The study participants 
comprised of all four year students of B.Sc Nursing 
conveniently selected from colleges of Ambala, Haryana. 
Setting of the study was Maharishi Markandeshwar 

deemed to be university, Mullana, Haryana. All students 
of B.Sc Nursing batch who were willing to participate 
incorporated in the present study. Total enumerative 
sampling technique was adopted to collect data. Out 
of total population (560), 420 questionnaires were 
completed. All the students were explained about the 
nature and purpose of the study and consent was obtained. 
Authorized approval was gotten from Institutional Ethics 
Committee. 

Researcher developed structured academic factors 
influencing scale with maximum score of 66 and 22 
minimum. This inquiry form contains two parts: Part I 
sample characteristics comprises 15 items and part II 
comprises 22 items addressed on the factors affecting 
academic performance. The respondents were asked 
to agree or not to a list of statements to measure their 
perceptions about factors, on a three-point Likert scale.

Results 

Responses of questionairrre were analysed using 
SPSS Version 20 to determine frequency, percentage, 
mean, standard deviation, t-test and F-test. 

Frequency and percentage distribution of nursing 
students according to their sample characteristics display 
that majority of subjects were female 308 (73.3%) and 
half of the subjects were in age group of 20-22 years 
i.e. 215(51.2%). Maximum of sample’s father’s and 
mother’s education was matriculate 122 (29%), 134 
(31.9%). More than half of sample’s father guides them 
in their study i.e. 251 (59.8%) followed by mother 74 
(17.6%). More than half of samples gave 2-4 hours for 
self study 234 (55.7%), 1-2 hours for house hold work 
i.e.272 (64.8%) and 6-8 hours for sleep i.e. 340(81%). 
In previous years academic performance 223(53.1%) 
subject took 61-74% marks followed by 95(22.6%) 
took marks between 51-60%. Maximum of the subjects 
participate in cultural activities 204(48.6%), 89(21.2%) 
participate in sports activities and 127(30.2) have not 
participate in any kind of co-curricular activities.

In addition, result pointed that mean score of 
factors affecting academic performance is 55.7 
and standard deviation is 4.7 with range 41-66. 
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Figure 1 presented area wise mean, SD and mean percentage that factors related to teachers and factors 
related to study environment has highest mean percentage i.e. 92.1 and 90 and mean + SD 11 + 1.2 and 8.1 + 

1. Whereas factors related to parents have lowest mean percentage i.e. 74.4 and mean + SD 6.7 + 1.2.

Table-1: Frequency and percentage distribution of communication factors affecting academic performance 

            N=420

Sr. No  Items
Agree
f(%)

Neutral
f(%)

Disagree
f(%)

 I believe that 

1. 

Communication through smart phones (calls and 
messages), emails facilitates easy transmission of 
information between the teacher and the student.

 296
 (70.5)

 110
(26.2)

 14
 (3.3)

2. 
I spend time in studying along with friends.  210

 (50)
 154

(36.7)
 56

(13.3)

3. 
A good and supportive relationship between teacher and 
students fosters better academic performance of students.  372

 (88.6)
 44

 (10.5)
 4

 (1)

4. 
Spending more time with friends has negative effect on 
academic performance.  112

 (26.7)
 186

 (44.3)
122(29)
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From Table 1 results, it must be noted that a significant number 372(88.6%) agreed in good and supportive 
relationship between teacher and students fosters better academic performance. Nearly two third, 296 (70.5%) 
students agreed that communication through smart facilitates easy transmission of information between teacher and 
student. Above one fourth, 122(29%) students disagreed in spending more time with friends has negative effect on 
academic performance.

Table-2: Frequency and percentage distribution of Study environment factors affecting academic 
performance 

Sr. No  Items
Agree
f(%)

Neutral
f(%)

Disagree
f(%)

 I believe that 

1. 
Classroom computer technological gadgets are important tools to 
engage student nurses in meaningful learning. 337(80.2) 73(17.4) 10(2.4)

2. 
Institution internet and my phone internet service favour my 
academic performance. 291(69.3) 112(26.7) 17(4)

3. 
Availability of study space (classroom and accommodation) 
supports my academic achievement. 309(73.6) 100(23.8) 11(2.6)

From Table 2, responses showed that a significant number 337(80.2%) Classroom computer technological 
gadgets are important tools to engage student nurses in meaningful learning. Followed by, 309 (73.6%) students 
agreed that Availability of study space (classroom and accommodation) supports my academic achievement.

Table-3: Frequency and percentage distribution of teacher related factors affecting academic performance 

           N=420

Sr. No  Items
Agree
f(%)

Neutral
f(%)

Disagree
f(%)

 I believe that 

1. 
Availability of qualified nurse educators ensures positive 
learning outcomes in terms of student achievements.  356

(84.8)
 62

(14.8)
 2

 (0.5)

2. 
Different teaching strategies used by the nurse educators help 
me to understand the topic(s) which also improve my academic 
performance.

 366
(87.1)

 50
(11.9)

 4
 (1)

3. Academic support services offered by teachers help improve my 
academic performance.

 343
(81.7)

 71
(16.9)

 6
(1.4)

4. Problems discussed with mentors in mentor’s meeting helps 
students to improve their academic performance.

 267
 (63.6)

 119
(28.3)

 34
 (8.1)
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Data shown in Table 3 revealed that a significant 
number 366(87.1%) different teaching strategies used 
by the nurse educators help me to understand the topics. 
Maximum number of students agreed availability of 
qualified nurse educators ensures positive learning 

outcomes in terms of student achievements. Majority 
students reported 343(81.7%) academic support services 
offered by teachers followed by 267(63.6%) problems 
discussed with mentors in mentor’s meeting helps 
students to improve their academic performance.

Table-4: Frequency and percentage distribution of Parent related factors affecting academic performance 

           N=420

Sr. No  Items
Agree
f(%)

Neutral
f(%)

Disagree
f(%)

 I believe that 

1. 
Parents must be involved in the education of their children as 
good predictor of better academic performance of students.  330

 (78.6)
 82

(19.5)
 8

(1.9)

2. 

Students whose parents are literate have greater advantage in 
their academic performance than those whose parents are non 

literate.
 193
 (46)

 164
 (39)

 63
 (15)

3. 

Students from low socioeconomic status have low scores in their 
academic performance compared to their classmates with high 

socioeconomic status. 
 78

(18.6)
 116

 (27.6)
 226

(53.8)

Results shown in Table 4 revealed that a majority students 330 (78.6%) agreed that parents must be involved in 
the education of their children. More than half students 226(53.8%) disagreed in students from low socioeconomic 
status have low scores in their academic performance compared to their classmates with high socioeconomic status. 
Less than half, 193 (46%) students agreed that Students whose parents are literate have greater advantage in their 
academic performance than those whose parents are non literate.

Table-5: Frequency and percentage distribution of Personal factors affecting academic performance 

           N=420

Sr. No  Items
Agree
f(%)

Neutral
f(%)

Disagree
f(%)

 I believe that 

1. Difficulty in understanding English language affects student’s 
academic performance. 237(56.4) 115(27.4) 68(16.2)

2. Staying at far distance to institution affects the student’s academic 
performance. 189(45) 161(38.3) 70(16.7)

3. Female students perform better than male students do academically. 92(21.9) 153(36.4) 175(41.7)
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4. Gap in study period has impact on student academic achievement. 257(61.2) 127(30.2) 36(8.6)

5. Personal/Social issues influence academic performance. 310(73.8) 100(23.8) 10(2.4)

6. Deterioration of health halts academic performance. 306(72.9) 107(25.5) 7(1.7)

7. Poor Concentration in class influence academic performance. 328(78.1) 81(19.3) 11(2.6)

8.
Class absenteeism affects academic performance

315(75) 88(21) 17(4)

Table 5 showed that a significant number 
328(78.1%) agreed that poor Concentration in class 
influence academic performance followed by 315(75%) 
Class absenteeism affects academic performance. 
Many students237 (56.4%) agreed that difficulty in 
understanding English language affects student’s 
academic performance. Less than half 175 (41.7%) 
students disagreed that female students perform better 
than male students do academically.

To further deepen the academic factors finding, 
ANOVA association findings suggest that only 
mother’s education was statistically significant at a 
level of 0.05significance, where F value is 3.19 and p 
value is 0.05 and other sample characteristics are not 
significant at 0.05 level of significance. Age, gender, 
class, residence, study hours, previous year marks and 
co curricular activities found to be not significant. 

Discussion

Education is considered as first step in human era in 
present globalisation world. It plays vital role in career 
opportunities for better living wage8. To advance the 
student progress in the present study, researcher assessed 
factors affecting academic performance. Researcher 
assessed respondents in terms of age, parent’s education, 
economic status, study hours, guidance and previous 
year academic performance. Researcher measured their 
perceptions about factors, on a three-point Likert scale. 
Further findings concluded that a significant number 
agreed that different teaching strategies used by the 
nurse educators, good student teacher relationship, 

Cont... Table-5: Frequency and percentage distribution of Personal factors affecting academic 
performance 

availability of qualified nurse educators, academic 
support services offered by teachers, classroom 
computer gadgets and involvement of parents accelerate 
academic performance. Nearly half students disagreed 
that students from low socioeconomic status and female 
students perform academically. In ANOVA/t association 
findings analysed that only mother’s education was 
statistically significant with factors. 

Dube & Mlotshwa conducted survey on perceptions 
of enrolled student nurses on factors influencing their 
academic performance. Results of study suggested that 
use of information communication technology, phone 
calls, emails and electronic discussion boards classroom 
computer technological gadgets and internet services 
gave positive influence on the academic performance. 
English language considered barrier. A great impact 
was found in family related factors6. In the present study 
findings revealed that involvement of family members 
enhance academic performance. 

Farooq and fellow mates assessed academic factors 
and compared with annual examination marks. Results 
revealed that parent’s education and socioeconomic 
status have significant effect on academic performance. 
In the present study mothers education found to 
significant with factors8.

Learning services are not difficult to measure 
and not tangible, so studies investigated that student 
behaviour, social media, online resources, background 
affects the academic performance. Phone calls and text 
messages found to be strongest tie in student interaction. 
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Personality and social environment have considerable 
dependence on academic performance9.

Conclusion

The result of the study revealed the factors 
responsible for academic performance. There is an 
utmost most to recognize factors and do needful change 
in teaching strategies, organization modalities to 
enhance academic performance. Parents and teachers 
must adhere in student guidance for their bright future.
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Abstract
Introduction-There is widespread recognition that stress can have reflective negative impacts on nurses’ 
psychological well-being. Stressful environment was repeatedly causing a negative effect on the academic 
performances and psychological well-being of the nursing student

Method- A correlation study was selected. Total 120 nursing students were included by disproportionate 
stratified random sampling. Data was collected by using DASS-42 (14 items of stress) and psychological 
general wellbeing index 

Result- Finding of the study showed that there was significant moderate negative correlation between stress 
and psychological wellbeing.

Conclusion-The study concluded there was a significant correlation between stress and psychological 
wellbeing scores among nursing students. Hence, it infers that if stress decreases psychological well being 
increases and vice versa.

Keywords: Stress, Psychological wellbeing, Nursing student

Introduction

Life events and stress contributed significantly to 
psychological distress. The pattern of psychological 
distress differed between the nursing students. Stress 
and psychological distress may have negative outcomes 
for the retention of nursing students in program of 
study. Student nurses experience significant stress and 
psychological distress during their training and this may 
contribute to sickness, absence and attrition.1

Student nurses experience significant stress and 
psychological distress during their training and this may 
contribute to sickness, absence and attrition. Stress is 
a well-recognized feature of the life of undergraduate 
nursing students. Increasing body of evidence examining 
the impact of stress on health and psychological well-
being in student nurses, as they are known to carry 
higher levels of stress than other student’s population. 
Excessive levels of stress may lead to physical and 
mental health problems and may affect student’s 
academic performance.2

A huge body of research exist which suggests 
that medical practitioner and medical students may 
be at greater than before risk of a number of personal 
and psychological problem. The negative impact of 
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psychological well-being is well characterized in the 
literature outcome.3

The consequence of stress on psychological well-
being affect the student ability as stress has been known 
as barrier to concentrate on study, decrease problem 
solving ability, and show adverse symptoms and illness 
in the students such as anxiety and depression. It is 
important to learn stress management technique from 
which students able to manage their as well as patient 
stress.4

 Nursing Students perceived that their education is 
highly stressful and continue score above average on 
stress scale in many studies, it associated with decrease 
psychological well being, poor academic performance, 
and impaired cognitive function and some student think 
to quit their studies in between.5

Material and Methods

The study was conducted during the period from 
October 2018 to April 2019 in Haryana, India. Total 364 
students were screened by DASS 42 from two nursing 
institutes, among them 169 students were had stress. 
One hundred twenty students were selected by using 
disproportionate stratified random sampling, total 120 
subjects were taken. Data was collected by using DASS-
42 (14 items of stress) and psychological general well 
being index.

Description of Tool

DASS 42 (14items for stress) Scale to assess the 
stress: A standardized tool was used to assess the stress 
among nursing students. It consists of 42 items with a 
4-point rating scale in which only 14 items were used to 
check the stress. Which were collected from participants 
with self-report technique (Paper and pencil). This tool 
is incorporated in the study after getting prior permission 
from the tool developers. The calculated Cronbach 
Alpha Internal consistency was 0.79 (Acceptable range 
is 0.7-0.9). 

Psychological General Well Being Index

A standardized tool was used to assess the 
psychological wellbeing index among Nursing students. 
It consists of 22 items (With 6-point rating scale) in 
relevant to anxiety, depressed mood, positive wellbeing, 

self-control, general health, and vitality. This tool was 
incorporated in the study after getting prior permission 
from the tool developer. The calculated Cronbach Alpha 
Internal consistency was 0.79 (Acceptable range is 0.7-
0.9). 

Data Analysis

Descriptive statistics 

Frequency and Percentage distribution was used to 
describe the level of stress among nursing students

Inferential statistics-

Pearson’s correlation was used to check the 
correlation between stress and psychological well being

Result

Data were entered in Microsoft Excel, and analysis 
was done with SPSSversion20. More than half of the 
Nursing Students (56.9%) were having mild stress. 
Nearly one third (31%) and were having moderate stress, 
least (10.3%) were having severe stress and (1.7%) were 
having extremely severe stress shown in figure 1
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Figure 1- Cylindrical bar diagram showing frequency 
and Percentage Distribution in terms of Level of Stress 

among nursing students

Table 1-depicts the Range, Mean, Median, Standard 
deviation of stress and psychological well being among 
nursing students The mean score of stress was 19.53 ± 
5.02 and median 18.00 with range of 15-41. Further it 
revealed that the mean score of psychological well being 
was 62.15±11.77 and median was 63.00 with range 31-
85.
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Table 1-Range, Mean, Standard deviation, Median of stress and psychological well being among nursing 
students                 N=116 

Variable Range Mean ± SD Median 

Stress 15-41 19.53 ± 5.02 18.00

Psychological well being 31-85 62.15±11.77 63.00

Minimum score-0 Maximum score – 42(stress)

 Minimum score- 0 Maximum score -110(psychological well being)

Table 2 depicts Area wise Mean, Standard deviation and median of Psychological well 

Table 2: Area wise Mean, Standard deviation of difference, Median of Psychological well being among 
nursing students 

N=116

Variable Mean ± S.D Median

Anxiety 12.3± 3.97 12.00

Depressed mood 9.24± 2.70 9.00

Positive well being 10.65±2.79 11.00

Self control 8.65 ± 2.66  8.00

General health 9.36±2.56 9.00

Vitality 11.94 ± 2.6 12.00

Table 3- depicts the correlation between stress and psychological wellbeing scores among nursing students. It 
shows that there was a statistically significant moderate negative correlation(r= -0.38, p=0.001) between stress and 
psychological wellbeing among Nursing students. Hence, it infers that if stress decreases psychological wellbeing 
increases and vice versa.

Hence it inferred that there was a significant correlation between stress and psychological well-being scores 
among Nursing students.

Table 3-Correlation between stress and psychological well being scores among nursing students

N=116

Correlation(pretest)
Stress

r (P value)
Psychological well
being r(P value)

Stress XX -0.38(0.001) **

**-Significant (p<0.01) r(114)= 0.19 
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Discussion

In the present study, 2(1.7%) students were having 
extremely severe stress, 12(10.3%) students were having 
severe stress, 36(31%) were having moderate stress, 
66(56.9%)students were having mild stress. These 
findings are contrast with the study conducted by Dr. 
Indira. A, Kalavath B (2012)6 where 15(25%) students 
had mild stress, 22(36.7%) students had moderate stress, 
23(38.3%) students had severe stress. Further these 
finding were consistent with the findings of Ribeiro 
Feitosa Cestari,Islene Victor Barbosa (2014)7 where 
they found that majority (64% )of the nursing student 
had stress.

In present study, there was a significant moderate 
correlation between stress score and psychological 
wellbeing score(r=0.31, p=0.05) in experimental 
group and a significant moderate positive correlation 
between pre stress and psychological wellbeing score 
in comparison group among nursing students (r=0.43, 
p=0.00). These finding were in contrast with the finding 
of Kimarie Brown, Pauline Anderson- Johnson and 
Anderson Norman McPherson(2016)8 where it was 
found that there was no significant relationship between 
stress and psychological well-being. Further this finding 
were consistent with the finding of GuiyuanQiao 
,Sijian Li, where it was found that there were negative 
correlation between stress and psychological well-being.

Conclusion

The study concluded that there was a significant 
correlation between stress and psychological wellbeing 
scores among Nursing students. If stress decreases 
psychological wellbeing increases and vice versa.
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Abstract
The present study was designed to measure the inter-rater reliability between two observers in opining and 
grading the degree of fusion of the secondary centres of ossification using digital and conventional X ray. 
Attempt was made to examine whether the digital x-ray is superior to conventional X-ray as regards the 
interrater reliability. It was found that The Kappa score ranged from 0.560 to 0.761 for conventional x-ray 
films; whereas it ranged from 0.840 to 0.946 in case of digital x-rays. Interrater agreement was noted to 
be near perfect using digital x ray for all the centres of ossification applied in the study .The accuracy of 
digital radiography in age determination by observing the fusion activity at elbow, wrist and pelvis (Using 
Schmeling’s staging) will be superior than conventional radiography

Keywords: Inter-rater agreement, Cohens Kappa, Digital-Conventional X-ray elbow-wrist-pelvis, 
ossification

Introduction

The human skeleton undergoes age related 
morphological and structural changes. Of these 
changes, the secondary centre of ossification and their 
fusion activity follow a definite chronological pattern. 
This phenomenon is utilized in estimating age from 
radiological examination of bones .

 Radiography is the commonest modality used to 
determine bone age. Radiological methods of assessing 
fusion activity may be by conventional or digital x ray. 
Non-radiological techniques of visualizing bone maturity 
(i.e. Ultrasonography,) have also been reported, but are 
not as accurate and reliable as radiography. Forensic 

Age Estimation constitutes a field of expertise in clinical 
forensic medicine. It aims at defining as accurately 
as possible the chronological age of individuals by 
radiological examination for bone development. This 
is often applied in legal proceedings, immigration cases 
and competitive sports to determine age of the subject

Examining the X ray film is it conventional or digital, 
requires ample amount of experience and expertise. The 
interpretation of the degree of fusion activity is often 
wrought with subjectivity and can depend on several 
factors including the type and quality of the film. 
Therefore, the repeatability, standardization and inter-
observer agreement are import factors to reckon with.

 The concept of inter-rater reliability or agreement 
pervades many areas of modern research and it becomes 
an important facet of accuracy of observation. Inter-
rater reliability can be measured by various statistical 
methods. Cohen’s Kappa is a commonly employed 
method to explore the agreement between two raters.

G. Galstaun (1) is considered as the pioneer of 
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Radiological age estimation of Indian subjects. He 
prepared a chart containing the ages of appearance and 
fusion of several secondary centres based on conventional 
radiological examination on specific regional Indian 
population. It is widely used as reference and accepted 
in judicial proceedings.

 Hjren et al. (2011) (2) conducted a study to show 
the urgent need of better legal procedures for age 
determination. In an earlier research conducted on a 
population of 114 immigrant Moroccan males in 2003, 
Garamendi et al. (3), found Carpus X-ray (Greulich and 
Pyle method) to be the most useful method to predict 
chronological age of over or under 18. 

In 2000, Schmeling et al (4) in their study showed 
the importance of developing a standardized method of 
estimation of age. They established that combination of 
physical and secondary sexual characteristics, dental 
X-ray, X-ray of left hand along with X-ray and/or CT 
Scan of clavicles would increase the diagnostic accuracy 
for estimation of age.

Numerous researches have established that x ray 
remains the modality of choice in estimating age in 
almost all populations (5-14). With the advent of digital 
X-ray its gradual increase in clinical application was 
noteworthy. It was followed that digital images would 
far out match the conventional ones in quality and 
clarity. Likewise it raises several questions: What would 
be the rational choice? Given the cost involved, what 
would be the option in a setting with fewer resources? 
Besides, how far did the observers agree on the findings 
using digital images compared to conventional X-ray? 
These pertinent questions prompted us to examine the 
interrater agreement in assessing the fusion activity in 
several bones using conventional and digital X-ray.

The present study was designed to measure the inter-
rater reliability between two observers in opining and 
grading the degree of fusion of the secondary centres of 
ossification using digital and conventional x-ray. Also 
attempt was made to examine whether the digital x-ray 
is superior to conventional X-ray as regards the interrater 
reliability.

Materials and Methods

The present research was conducted in Department 

of F.S.M. of Burdwan Medical College, a tertiary 
Medical Teaching Institution of West Bengal, India. 
Thirty sets of conventional X-rays (each set consisting 
of 3 radiographs one each of elbow, wrist and pelvis in 
AP view), and 30 similar sets of digital X-rays (each 
set consisting of 3 radiographs) were used in the study.
All the X-ray plates from the conventional group were 
examined using standard view box by first two authors 
of this study separately after blinding. The raters gave 
their scoring on the degree of fusion using Schmelings 
score for all the centres separately. Then the scores 
were examined for inter-rater agreement by calculating 
Cohens Kappa for each centre. Similar scoring and 
calculations were done for the digital X-ray group on all 
those 8 centres. Finally the ratings were compared and 
designated according to the degree of agreement. Prior 
to starting the experiments a series of workshops on the 
detection of fusion activity and scoring system was held 
by the authors under the guidance of the senior-most 
author. Thereafter two were randomly chosen to conduct 
the final scoring. This was done to exclude the bias that 
might arise out of difference in experience and expertise 
of the observers. 

Analysis and calculation for Cohen’s Kappa statistics 
was done by SPSS software for windows version 19. P 
value of less than 0.05 was considered significant when 
applicable.

Inclusion Criteria- All 30 sets of digital X-rays of 
elbow joint in the departmental archive, irrespective of 
sex, age and side.

Exclusion Criteria- All the X-ray films which were 
very old, worn out and inconspicuous (with improper 
exposure)

 The identity of the subjects was not disclosed.

Schmeling’s Score (15) :-

Schmeling differentiated five stages of bony 
ossification:

• Stage 1: ossification centre is NOT ossified

• Stage 2: ossification centre is ossified, BUT 
epiphyseal plate is not ossified

• Stage 3: epiphyseal plate is partly ossified
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• Stage 4: epiphyseal plate is fully ossified and 
epiphyseal scar is visible

• Stage 5: epiphyseal plate is fully ossified and 
epiphseal scar is NO longer visible’

Kappa Scoring (16,17,18) :- The Kappa values vary 
from 0 to 1, where.

 0 = agreement equivalent to chance.

 0.1 – 0.20 = slight agreement. 

 0.21 – 0.40 = fair agreement.

 0.41 – 0.60 = moderate agreement.

 0.61 – 0.80 = substantial agreement.

 0.81 – 0.99 = near perfect agreement

 1 = perfect agreement

X-rays were taken from the departmental archive. 
Each set comprised the following:-- 

1) AP view of the wrist joint

2) AP and Lateral views of Elbow joint (in the same 
plate)

3) AP view of Pelvis.

Centres of ossification used in the study 

1. Lateral epicondyle (LE) 2. Lower end of radius (LR)

3. Medial epicondyle (ME) 4. Lower end of ulna (LU)

5. Tip of the olecranon (OL) 6. Iliac crest (IC) 

7. Head of radius (HR) 8. Ischial tuberosity (IT)

Results



54      Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4

TABLE 5:- SHOWING INTER-RATER AGREEMENT IN THE FUSIONAL ACTIVITIES OF THE 8 
BONY PARAMETERS WHILE STUDYING CONVENTIONAL AND DIGITAL X-RAYS

SL. NO. BONY PARAMETERS

OBSERVED KAPPA SCORING

CONVENTIONAL X-RAY DIGITAL X-RAY

1 LE 0.560 0.847
2 ME 0.670 0.946
3 OL 0.733 0.891
4 HR 0.747 0.870
5 LR 0.691 0.861
6 LU 0.670 0.857
7 IC 0.760 0.844
8 IT 0.761 0.840

1. Lateral epicondyle=LE 2. Lower end of radius= LR

3. Medial epicondyle=ME 4. Lower end of ulna=LU

5. Tip of the olecranon=OL 6. Iliac crest= IC 

7. Head of radius=HR 8. Ischial tuberosity= IT

Table 6 Cross tabulation of scores for lateral epicondyle using digital x ray 
Count

DLE2
Total

2.00 3.00 4.00 5.00

DLE1

2.00 4 0 0 0 4
3.00 0 14 3 0 17
4.00 0 0 2 0 2
5.00 0 0 0 7 7

Total 4 14 5 7 30

Photograph 1:- Digital & Conventional X-rays in 4 in 1 view box in Dept .of FSM, BMCH
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Discussions

The present investigation, perhaps for the first time, 
was contemplated to examine the interrater agreement 
in assessing the fusion activity of centres of ossification 
of different bones of upper limbs and pelvis using 
conventional and digital X-ray. 

The degrees of fusion activity of 8 ossification 
centres were assessed by using Schmeling’s Score. The 
commonly assessed centres around elbow, wrist and 
pelvis were used in the study. The inter-rater agreement 
was calculated by estimating Cohen’s Kappas.

The Kappa score was found to range from 0.560 to 
0.761 for conventional x-ray films; whereas it ranged 
from 0.840 to 0.946 in case of digital x-rays.

The highest inter-observer agreement using 
conventional X-ray was noticed in the fusion activities 
of Ischial Tuberosity with value of K= 0.761. The lowest 
inter-rater reliability was noted in scoring the fusion 
activity of Lateral Epicondyle using conventional x-ray 
(K=0.560)

For digital X ray the highest agreement was noted in 
medial epicondyle (K=.946) while the lowest agreement 
was found in the ischial tuberosity (K=0.840)

For the lateral epicondyle the maximum inter 
observer agreement was noticed in the fusion activities 
graded as 4 and 5 as per Schmeling’s stage. However, 
the observers agreed less when the Schmeling’s stage 

was 3 while using digital X ray films. (as ascertained 
from the cross-tabulation Table 6).

The results with conventional X-ray for the same 
centre showed that the agreement was far less. This may 
be due to difference in opinion regarding presence / 
disappearance of the conjoint epiphyseal Cross tabulation 
of all other centres similarly showed more agreement at 
stage 3 and 4. Moreover, the epiphyseal scar also leads 
to difference in opinion and level of agreement.

There was difference in level of agreement on the 
fusion activities of the above noted 8 bony parameters 
between digital and conventional x-ray. The former 
showed near perfect agreement for all the centres while 
the latter showed moderate to significant agreement. This 
study clearly indicates that the digital x-rays produce 
much more precision than conventional x-rays. Earlier 
works have also showed that measurements using digital 
x ray can be successfully used for age assessment in 
adolescents.17

The secondary ossification centres play an 
important role in assessment of age from x ray so their 
activity needs to be assessed correctly. This is the basis 
of scientific evidence for determination of age (4, 5-7, 

11). Though several interrelated factors influence the 
ossification, estimates based on chronology help arrive 
at the age of the subject. This has been agreed upon by 
several researchers (9-12, 14). 

Agreement between observers serves as the essential 
perquisite of the efficacy and utility of a method. 
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Assessment of fusion from films or comparing with 
known atlases for given population has been the age-
old practice of determining age. With newer techniques, 
more research and suitable charts need to be evaluated 
for estimating age.

In the Indian context, especially for the Bengali 
population, the Galstaun (1) chart needs to be re assessed 
and refined using digital X- ray. More studies are required 
prior to formulating database for a given population. 
Herein lays the importance of the present investigation 
where agreement was noted to be near perfect using 
digital X-ray. 

 Cohen’s Kappa was run to test the inter-rater 
agreement between two observers. Kappa statistics 
measures the agreement over and above that by chance. 
However, the correctness of the observation in this 
context cannot be tested. Both observers agreeing to 
large extent does not however mean that they were both 
correct in their interpretation. This is the methodological 
issue that needs to be considered. Later there is a scope 
to design the study with two or more raters who are 
randomly selected and applying robust technique like 
Fleiss18 kappa

Conclusions

Interrater agreement was noted to be near perfect 
using digital X-ray for all the centres of ossification 
applied in the study. 

The accuracy of digital radiography in age 
determination by observing the fusion activity at elbow, 
wrist and pelvis (Using Schmeling’s staging) will be 
superior to conventional radiography. 

The advantages of digital x-ray are higher resolution, 
low exposure, data storage, processing, and retrieval and 
near perfect agreement between raters. 

To the best of our knowledge this is perhaps the 
first reported study to assess and compare interrater 
agreement on fusion activity of ossification centres of 
upper extremity and pelvis using digital and conventional 
x ray. 
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Abstract
Contriving an opinion of cause of death is something that requires a good expertise in the subject knowledge 
and the right set of discriminative skills. The immediate and basic causes of death, circumstances surrounding 
the death, and the investigation findings of police officers are all the necessary prerequisites to be gathered, 
before formulating an opinion. Decisions on the cause of death most often de facto will decide the manner 
of death.

A forensic pathologist can give causes of death in a logical sequential manner. Hume’s and Mill’s philosophy 
is something to be always borne in the mind of a forensic pathologist. Istanbul Protocol is the only literature 
mentioning as to how to opine an effect, with respect to the causes or circumstances that led to the effect. 
This can be extrapolated to have five different compartmentalised categories of opinions. Unless there is 
certain uniformity in opining, the more are the chances of confusion among our fraternity and the judiciary.
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Introduction

Practicing the subject by doing a complete 
observation, as well as dissection during medico-
legal autopsy is one thing; and application of all the 
information gathered during medico-legal autopsy to 
conclude the cause of death is quite another thing. It is a 
further gifted talent to compare such findings obtained, 
with the circumstances surrounding death to come up 
with the right conclusion as to the manner of the death. 
An opinion as to the cause of death is framed based upon 
the judgements and or discriminations of the forensic 
pathologists. Such discriminative skills are acquired on 
experience and from a priori reasoning.1

Certification of death is a very important source 
of statistical data to get information regarding the 
health status of a population. Hence, the cause of death 
section in a medico-legal report should contain both the 
unnatural and natural diseases that led to the death of an 
individual. Either of the two would have caused death 
ultimately, but they both need not be mutually exclusive. 
One event could have led to the other, or might have 
contributed for the other event to occur.2

Decisions of cause of the death will most often 
de facto will decide the manner of death.1 As far as 
the doctors are concerned, a forensic pathologist is 
considered to be the most knowledgeable person 
regarding proper death certification.2

What is ‘Cause of Death’?

Cause of death is the injury, disease, or a combination 
of the two that initiates a train of physiological 
disturbances that result in termination of an individual’s 
life. Immediate cause of death is the disease or injury 
present at the time of the death which caused death. 
Proximate cause of death is the original disease process 
or injury or event that led to a string of unbroken train of 
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events eventually leading to death.2

This review paper is intended to guide any doctor as 
to how to frame a proper opinion of the cause of death, 
at the end of a medico-legal autopsy. Many a time, in 
natural diseases the best cause of death is listed. This may 
not necessarily be the actual cause of death. For example 
in case of a less severe coronary artery occlusion, since 
the pathologist does not find any other obvious lesions 
incompatible with life, s/he opines coronary artery 
disease to be the cause of death; especially when they 
are sufficient to cause death beyond all reasonable 
doubts. This will be supported by medical history and 
other circumstantial evidences. It is intriguing that the 
decedent was surviving all these years with the existing 
occlusion of the coronary artery. To some extent this 
fashion of opining is a subjective phenomenon, but 
this is the most practical way of practicing the subject. 
Hence it is always advisable to discover all the possible 
pathological/physiological processes in the decedents, 
before concluding an opinion.1 Further, in order to 
determine the cause of death, the mechanism of death 
has to be understood. In many natural diseases due to the 
absence of pathognomonic autopsy findings and blurred 
ancillary investigations, the mechanism of the death 
cannot be determined.2 The cause of death thus opined 
will not be disclosed in any official document provided 
to the next of kin of the deceased. Death certificate 
issued from local authorities do not mention the ‘medical 
cause’ of death, since it is only available from the death 
register of the authorities.3,4

Why is it Scientific or Logical to Opine?

In a medico-legal report, the cause of death 
section represents a medical opinion that may vary 
from pathologist to pathologist.5 Unlike clinicians, 
completion of the cause of death section in a medico-
legal case requires careful judgment and interpretation of 
interacting causes of death. The opinion thus formulated 
is the sum total of all the autopsy findings, investigation 
results and the interpretations of circumstances 
surrounding death.6

For a forensic surgeon, diagnosis as to the cause of 
death is always an opinion. Such an opinion should be a 
reasonable conclusion, correlating the autopsy findings 
with the history and the circumstances surrounding the 
death.7 It is both unethical and unproductive to provide a 

mere speculative cause of death, without sufficient facts 
or evidence.8

How to Opine Cause of Death?

Twentieth World Health Assembly (1967) defined 
the cause of death as “all those diseases, morbid 
conditions or injuries which either resulted in or 
contributed to death and the circumstances of the accident 
or violence which produced any such injuries” 9. Later 
in 1990, an additional line (d) was added, under Part I of 
the M.C.C.D.10 The ‘circumstances’ as mentioned in the 
definition indicate the manner of the death.

Consider the situation where a diabetic male with 
chronic ischemic heart disease dies due to pneumonia 
and the body is sent for a post-mortem examination. A 
clinician who would be treating such a patient in his/her 
various stages of illnesses will have a proper sequential 
knowledge of all the events that ultimately lead to death. 
Whereas a forensic expert, while exploring the cadaver, 
so as to reconstruct the events prior to death, will be 
handicapped when it comes to the task of arranging the 
events in a sequential order, for opining a cause of death.5 
A forensic pathologist, instead of giving the causes of 
death in separate columns/boxes, can describe them as 
a list of logical chain of events. S/he can also avoid as 
far as possible using complex medical terminologies, for 
benefit of the judiciary. For example, an opinion can be 
framed as – The death was due to massive gastrointestinal 
bleeding as a result of the ruptured veins of the food pipe 
(esophageal varices), a complication of hepatic cirrhosis 
as a result of chronic alcoholism.2 The end of the chain 
of list (basic cause of death) actually determines the 
manner of death too. For example if bronchopneumonia 
is the immediate cause of death and if hip fracture is the 
basic cause (the actual triggering event), then the manner 
of death becomes accidental; provided the fracture had 
occurred accidentally.2

The causation of death philosophy: David Hume 
had quoted that for a cause “Y” to occur, there must 
be an effect “X”, unless otherwise “Y” doesn’t occur. 
But John Stuart Mill disagreed to Hume and said that a 
cause is a result of sum total of conditions/effects that 
occurred, from which one exclusive condition cannot be 
chosen out. For Hume, a statement such as “the rising 
sun causes daylight” would have been reasonable. But 
according to Mill, he would include ‘atmosphere’ too. 
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The presence or absence of the atmosphere is also a 
condition necessary for the daylight to occur.1 Hume’s 
approach is suitable to situations where there is only one 
fatally potential condition incompatible with life, when 
opining a cause of death. This restrictiveness can be seen 
in case of coronary atherosclerosis as a cause of death. 
Development of coronary atherosclerosis is not always 
followed by death and death does not always occur 
when coronary atherosclerosis has only developed. Yet, 
coronary atherosclerosis has been widely accepted as 
a reasonable proposition for pathological basis of an 
enormous number of deaths.1

An elderly male, a smoker with history of chronic 
bronchitis and emphysema was stabbed at the back 
aspect of the chest. During treatment he had an episode 
of cardiovascular collapse. Following resuscitation he 
developed cerebral infarction and was discharged from 
the hospital. But few weeks later he collapsed and died 
at home. The autopsy revealed massive pulmonary 
thromboembolism, deep vein thrombosis of calf veins 
and adenocarcinoma of the rectum with metastasis. This 
case can be opined in two different ways – either Hume’s 
or Mill’s theory of causation. If the opinion is based on 
the Hume’s approach, where the stab wound initiated a 
chain of events leading to pulmonary thromboembolism 
further leading to death; then during trial, an intelligent 
lawyer can question the reason for completely excluding 
possibility of the complications of cancer leading to the 
death. In such tricky situations Mill’s approach of multiple 
causes is always sensible to choose. As per Mill, there 
is no scientific and precise way of apportioning weight 
to each causes of death. As a corollary no cause of death 
can be discarded. In other words the responsibility of 
death should be shared by both the event of stabbing and 
the pre-existing carcinoma. Hence, both these principles 
should be borne in mind, and whenever required Mill’s 
theory should be applied.1

Sometimes discrepancies can occur between 
treatment records and the opinion as to the cause of 
the death in the autopsy report. This has resulted in 
lawsuits alleging negligence against the clinicians.11 
Such problems can be avoided when the opinion as to 
the cause of death is done carefully and only upon facts 
derived from autopsy findings, as well as circumstances 
surrounding death. It is desirable for a forensic surgeon 
to wait until all the additional data are obtained after an 

autopsy, before commenting on the cause of death.

When opinions are pending, they must be followed 
up regularly, so as to submit at the earliest the final cause 
and manner as to the death.2,5 Opinions can be amended 
by the pathologist once any additional information 
are obtained. Even the manner alone can be amended 
leaving the cause of death to be the same.2

Should Manner of Death Find Place in Opinion?

It is not imperative that the manner of death must be 
spelled out in each case while framing cause of death.6 
This is because in some cases it is implied from the cause 
of death itself. Moreover there is a misconception that the 
forensic pathologist must be only looking into the cause 
of death. The real skill of such an expert is when s/he 
contributes to the reconstruction of events surrounding 
the death.1 In situations where the death is especially 
due to an external cause, the forensic pathologist has 
to specify the manner of death.5 Further, if the expert 
is not able to comment upon the manner of the death, 
then it can be opined as “Could not be determined”. 
When the opinion as to the manner of death is from 
corroboration of the autopsy findings with the inputs of 
the investigating officer, then it must be mentioned in the 
opinion of the pathologist.12 The pathologist need not 
hesitate to correlate the investigations findings with his/
her autopsy findings, so as to comment upon the manner 
of death. Literature also mentions that it is desirable to 
opine manner first, followed by the cause of the death!13

Different Types of Opinions

While writing the opinion as to the cause of death, 
the major findings have to be listed in the order of 
the importance. It is not necessary to list most of the 
minute extraneous findings. The speculations regarding 
circumstances should be kept to a minimal level.

A popular, yet wrong belief is that doctors should 
never be definite while stating their opinions.12 For 
the same reason they use words such as probably etc 
while stating their opinion as to the cause of death. This 
unnecessarily creates a bad impression for the judiciary 
because of the doubtful opinion. A forensic expert should 
never hesitate to give a definite opinion whenever they 
can reasonably do so.12 A medico-legal opinion should 
be said in reconciliation with the history provided by 
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investigating officers, the autopsy findings and from the 
results of the ancillary investigations.

Istanbul protocol has provided guidelines as to how 
to opine the injuries present in a body in relationship 
with the history of the causation of those injuries.14 This 
is the only literature mentioning as to how to opine an 
effect with respect or in relationship with the causes 
or circumstances that led directly or indirectly to it. It 
seems to be both scientific and logical to extrapolate this 
for opining causes of death in all medico-legal cases. 
If so, there can be five different types of medico-legal 
opinions as to the cause of death, the last one being an 
addition of the authors themselves while the rest four is 
being adopted from the protocol. Unless there is certain 
uniformity in opining cause and manner of the death, 
the more are the chances for confusion/s amongst the 
fraternity as well as the judiciary.

The five different types of medico-legal opinions 
can be – Diagnostic of, Typical of, Consistent with, Not 
consistent with and by Exclusion. They are elaborated 
as follows:

1. Diagnostic – The death could not have been 
caused in any other way

2. Typical – The death is usually due to this cause 
but there are other possible causes

3. Consistent – The death could have been produced 
by the cause but there are many other possible causes

4. Not consistent – The death was not as per the 
history/circumstances provided by the investigating 
officer or from the treatment records, but due to some 
other cause

5. Exclusion – There should be no injuries / signs of 
violence on the body to account for death. Poisoning and 
common natural diseases should be ruled out by ancillary 
investigations. But death due to other uncommon natural 
causes could not be ruled out.

Consider the example of a case of hanging to be 
written in these five different ways:

1. The autopsy findings and circumstances were 
diagnostic of death due to hanging.

2. The autopsy findings and circumstances were 

typical of death due to hanging.

3. The autopsy findings and circumstances were 
consistent with death due to hanging.

4. The autopsy findings or the circumstances were 
not consistent with hanging. The autopsy findings were 
consistent with death due to strangulation.

5. There were no injuries / signs of violence on the 
body to account for death. Poisoning and common natural 
diseases has been ruled out by ancillary investigations. 
However death due to other uncommon natural causes 
could not be ruled out.

Sometimes no absolute statements can be made 
regarding the autopsy findings. This can lead to 
uncertainties in the opining of cause and manner of 
death. In such scenarios the forensic pathologist should 
elaborate on his uncertainties with the impression s/he 
has, rather than leaving them open for debate by another 
expert or the judiciary.6 This is because the pathologist 
who examines a body for the first time will be the most 
qualified person to express his/her opinion in relation to 
the findings and interpretations/conclusions.

Conclusion

The cause of death section of a medico-legal report 
includes both natural and unnatural causes, along 
with the manner of the death. A cause of death is an 
opinion always, which should be supported by facts and 
circumstances surrounding the death. This section of the 
medico-legal report should include the entire sequences 
of causes of deaths concluding at the event which 
triggered the chain. Mill’s theory should be considered 
whenever required. Opinions can be kept pending or can 
be amended later depending upon the new information/s 
obtained at later stages of investigation. There can be 
five different categories of opining a cause of death, 
along with the manner.
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Abstract
The present study aims to highlight the pattern of thoracic injuries sustained by the victims of fatal road 
traffic accidents (RTA) brought to the GMCH Mortuary for medico legal autopsies. The study is an autopsy 
based observation during 1st April 2019 to 31st March 2020. In this study, incidence of thoracic injury 
among all cases of vehicular accident is 23.83%. A male preponderance (89%) was observed with a male-
female ratio of 7.7:1. Peak incidence was observed in the age group of 21-30 years (27.24%). In all cases, 
thoracic injuries are associated with external or internal injuries on other parts of the body. Pleura are the 
most commonly involved organs in the thoracic regions. Majority of the victims were pedestrians ((36.6 %) 
followed by two-wheelers (31.06%). The study indicates the pattern of thoracic injuries sustained along with 
the trend of road traffic accidents in the region. 
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Introduction 

As per definition, an accident is that “occurrence 
in a sequence of events which usually produces an 
unintended injury, death or property damage”.1

During 2017 there were almost 1.19 million deaths 
from road accidents in the world. Persons injured in 
road traffic accidents occupy nearly 10-30% of beds in 
hospitals.1 The outcome of a fatal road traffic accident 
is a severe economic loss to the community as it 
entails wastage of productive years of life through both 
disability and death and not merely a tragic loss to the 
bereaved family. According to study conducted by the 
National Transportation Planning and Research Centre, 
in every 4 minutes a person is killed or injured in road 

accidents in India.2

Thoracic injury directly accounts for 20-25% of 
deaths due to trauma and act as a contributory factor in 
another 25% of trauma deaths. However approximately 
85% of thoracic trauma can be managed without major 
surgical intervention if diagnosed properly at time. From 
1st April 2018 to 31st March 2019 total postmortem 
examination carried out in our Department was 2476 and 
out of that road traffic accident was 759. From 1st April 
2019 to 31st March 2020 total postmortem examination 
carried out in our Department is 2625 and out of that 
road traffic accident is 986. So an increasing trend can 
be observed.

Materials and Method 

Present study has been carried out in the Department 
of Forensic Medicine, Gauhati Medical College 
and Hospital. Autopsies that are carried out on the 
cases brought by the police from within the district 
administrative area of Kamrup of the state Assam and 
few referral cases from the neighbouring districts. 
The study period extended from 1st April 2019 to 31st 

DOI Number: 10.37506/ijfmt.v14i4.11441



64      Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4

March 2020. During this period a total number of 2625 
autopsies were carried out in the department, out of these 
in 986 numbers of cases the death was associated with 
road traffi c accidents. Out of these roads traffi c accident 
victims a total of 235 cases had some kind of injury on 
the chest wall or the organs inside the thoracic cage, 
which were selected for evaluation.

Autopsies where the nature of injury could not be 
ascertained were excluded.

All decomposed bodies are omitted from the study.

Data were obtained regarding age and gender of 
the victims, time and place of accident, type of vehicle 

involved in the accident, the type of injuries sustained, 
outcome of the accident, etc., in a self-designed proforma 
(questionnaire). Data derived for each parameter were 
tabulated using the Microsoft Excel for further analysis.

Results

A total of 2625 medico-legal autopsies were 
performed during the one year study period of 1st

April, 2019 to 31st March 2020. Out of these vehicular 
accident cases were 986, i.e. 37.56% of total number of 
cases. 

Fraction of Chest injury:

Fig no. 1: Pie-diagram showing the fraction of victims with thoracic injury among all cases of vehicular 
accident

Age Distribution:

In the present study, the age of the victims ranged 
from 5 years to 78 years. The victims were divided 
according to their age into 7 groups.

The peak incidence was observed in the age group of 
21-30 years comprising of 64 cases (27.24%) followed 
by 31-40 years age group with 57 cases (24.26%). 

Sex Incidence:

It is observed that among the 235 cases studied, 

208 were male comprising 89% and 27 were female 
comprising 11%. The male to female ratio in the present 
study is 7.7:1.

Site of injury

In the present study most of the victims (103 or 
43.83%) had injury on all regions of the body, followed 
by Chest+Head+Limbs (81 or 34.47%). None of the 
victims had injury only on chest. Along with other 
regions limbs are involved in most of the cases (222 or 
94.47%). The incidence of injuries on different sites of 
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body was also analyzed on the basis of different types of victims. This is shown in the table.

Table no. 1: Distribution of injuries on different categories of victim

Place of injury Pedestrian 2-wh 
rider occupant Driver Bicyclist Pillion 

rider Total Percen-
tage

Only chest 0 0 0 0 0 0 0 0

Chest+Head 5 2 3 0 1 0 11 4.68

Chest+Abdomen 0 0 0 0 0 0 0 0

Chest+Limbs 3 1 2 2 2 0 9 4.6

Chest+Head+Abdomen 0 2 0 0 0 0 2 0.85

Chest+Head+Limbs 27 26 12 3 7 6 81 34.47

Chest+Abdomen+Limbs 15 10 3 1 0 0 29 12.34

All regions 36 32 16 9 3 6 102 43.4

Total 86 73 36 15 13 12 235 100

Most of the victims had injuries in all regions of the 
body. Most common associated injury was limb injury, 
in 222 cases (94.47%), followed by head injury, in 197 
cases (83.83%).

Pleural injury:

In the present study laceration is the most common 
among the different types of injury. 

Lung injury:

 Lungs were injured in 122 cases (51.91%) 
among the total 235 cases in the present study. 

Laceration is the most common injury in lung 
(43.41%). In most of the cases lungs are injured 
bilaterally.
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Fig no. 2: Lung injury in various categories of victims

Blood in pleural cavity:

 A total of 107 cases (45.53%) had liquid and 
clotted blood in the pleural cavity. In four cases, cavity 
is empty even after presence of injury on the organs 
because of draining of blood in presence of laceration or 
crush injury.

Pericardial injury:

A total of 29 cases (12.34%) had some kind of 

pericardial injury. Laceration is the most common injury.

Heart:

 It is observed that heart was injured in a total 
number of 14 cases (5.96%), on the basis of naked eye 
examination and histopathological examination.

From the below fi gure it is seen that right atrium is 
injured in 5.96%, right ventricle in 4.68%, Left atrium in 
5.53% and left ventricle in 6.38% of all cases of thoracic 
injuries. 

Fig no. 3: Position of cardiac injuries
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Injury on ribs:

Rib fracture was present in total 139 cases (2 were crushed) comprising 59.15% of all 235 cases or 14.1% of all 
fatal vehicular accident cases.

Injury on vertebrae:

 Fracture of vertebrae was found in five cases and crush injury was found in four cases. All of these were 
found to be associated with some sort of spinal cord injury as well as other visceral injury in chest.

Cause of death:

 The incidence of different causes of death among the victims is given in the following table.

Table no. 2: Causes of death among the victims

Cause of death No. of victims Percentage

Coma 97 41.28%

Haemorrhage and shock 78 33.19%

Coma+haemorrhage and shock 22 9.36%

Instantaneous 33 14.04%

Exhaustion 2 0.85%

Spinal shock 2 0.85%

Syncope 1 0.43%

Total 235 100.00%

  Coma without haemorrhage and shock is the 
most common cause of death (41.28%) followed by 
haemorrhage and shock without coma (33.19%). Death 
was instantaneous in 14.04% cases.

Discussion 

A total of 2625 medico legal autopsies were 
performed during my study period of 1st April 2019 to 
31st March 2020. Out of these 986 (37.56%) cases died 
in vehicular accidents. 

This finding is almost consistent with NCRB report 
of 2018.3

Out of total 986 cases of vehicular accidents, 
percentage of cases having thoracic injury is 23.83%.

Epidemiological Factors

Age:

In the present study, peak incidence was observed in 
the age group of 21-30 years comprising of 64 (27.24%) 
cases. This is closely followed by age group 31-40 
years witsh 57 (24.26%) cases and 41-50 years with 43 
(18.31%) cases. This means that 164 (69.77 % of total) 
people lost their in prime of their life. Age groups 0-10 
years (9 cases), 51-60 years (23 cases) and >61 years (13 
cases) have less number of cases.

 These findings are consistent with Bairagi K. 
(2005)4, Das T.K. (2007)5, Husain M. et al (2009)6, 
Malik Y. (2010)7, Goyal A. et al. (2014)8, Reddy N. 
B. (2014)9, Shrivastava S. R. (2014)10, Seid M. et al. 
(2015)11, Sharma S. M. (2016)12, Singh S.K. (2017)13, 
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Smith et al. (2017)14.

The reason for the above is that young adults are the 
prime bread earners of the family and remain outdoors 
during most of the day, while persons in extremes of 
the age usually remain indoors whereas children are 
confined to the outskirts of the residential premises only.

Sex:

In the present study males comprises a majority 
(89%) compared to female who were only 11%. Male to 
female ratio is 7.7:1.

This finding is consistent with Sinha YN, Bairagi 
K.K. and Das K.C. (2005)4, Das T.K. (2007)5, Goyal A. 
et al. (2014)8, Reddy N. B. (2014)9, Shrivastava S. R. 
(2014)10, Seid M. et al. (2015)11, Sharma S. M. (2016)12, 
Singh S.K. (2017)13, Smith et al. (2017)14.

The reason for the male majority is that men 
everywhere are more up and about and exposed to 
outdoor activities, traveling between the home and place 
of work, while women remain mainly indoors at the 
home involved in household work.

Injury

Site of injury:

In this study, incidence of chest injury among all 
cases of vehicular accident is 23.83%. In all the cases 
chest injury is associated with one or more other region 
injury. In majority of cases (43.83%) all regions of the 
body are involved. Head injury is associated with total 
83.83% cases.

The incidence of chest injury is highest among the 
pedestrians, (in 86 cases, 36.6%). This fact tallies with 
the observation made by Reddy et al. (2014).9

Pleural injury:

In this study it is seen that laceration of pleura is 
more common than contusion and bilateral involvement 
is more common than unilateral injury. Left side 
involvement is more common than right side.

Lung injury:

Laceration of lung is more common than contusion 
and bilateral involvement is more common than unilateral 

injury. Right side involvement is more common than left 
side. In two case lungs are crushed.

Again lung involvement is most common in pillion 
riders.

Heart injury:

Heart was injured in a total number of 14 cases 
(5.96%), on the basis of naked eye examination and 
histopathological examination. Laceration is more 
common than contusion. In one case heart is lacerated. 
Among the chambers right atrium is most commonly 
involved (5.96%).

Among the different types of victims, heart is most 
commonly involved in pillion rider (16.67%).

These finding are almost consistent with Reddy et 
al. (2014)9 and El-Menyar (2016)15.

In all case of laceration of heart death was 
instantaneous.

Trachea was involved in 7 (2.98%) cases. It is one of 
the organ which are less likely to be injured in vehicular 
accident cases.

Ribs:

Rib fracture was present in total 139 cases (2 were 
crushed) comprising 59.15% of all 235 cases or 14.1% 
of all fatal vehicular accident cases.

In majority of cases (48.2%) ribs are fractured 
bilaterally.

This finding is almost consistent with Reddy et al. 
(2014)9.

Vertebrae:

Fracture of vertebrae was found in five cases and 
crush injury was found in four cases. All of these were 
found to be associated with some sort of spinal cord 
injury as well as other visceral injury in chest.

Crush injury:

Crush injury is found to be most common on head 
(15.74%).

Cause of death:
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In this study coma without haemorrhage and shock 
is the most common cause of death (41.28%) followed 
by haemorrhage and shock without coma (33.19%). 
Death was instantaneous in 14.04% cases.

Fatal chest injury leads to haemorrhage and shock 
and thereby death in majority of cases which are 
consistent with finding of Gushinge and Kadu (2017)16.

Among pedestrian Haemorrhage and shock without 
coma is the most common cause of death and in 2 
wheeler rider coma without haemorrhage and shock is 
the most common cause of death

Conclusion

Vehicular accidents continue to be a growing 
menace, incurring heavy loss of valuable life and man-
power along with a corresponding drain of precious 
resources.

Primarily three factors comprise road safety - 
infrastructure (roadways), vehicle design and human 
behaviour. So it is necessary to improve the condition of 
traffic by improving road and by proper implementation 
of traffic laws. To reduce the harm done when crashes 
occur, seat belt for all vehicular occupants and use of 
helmet for both riders of two wheeler should be enforced. 
Children should sit in rear seats only. Air bag should be 
mandatory in all vehicles.

 To prevent the loss of life due to injuries to the vital 
organs (to reduce post crash harm) it is necessary to have 
good emergency communication and transportation. 

Stress and strains of busy life of modern days has a 
deleterious effect on the power of mental concentration 
which is very much essential in driving. Banning 
of mobile phone while driving should be strictly 
implemented. Since the heavy moving vehicles are 
responsible for majority of deaths, it is of immense value 
to periodically screen the drivers to check their physical 
and psychological efficiency.

The use of alcohol measuring gadgets may decrease 
the use of alcohol during driving.

So, it is clear that multidisciplinary approach is 
required to prevent deaths and disabilities resulting from 
road traffic accidents.
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Abstract
Background: A sense of discontent with services of medical practitioners and growing reliance on alternative 
medicine with increased public awareness, negative publicity leads to increased lawsuits against medical 
professionals. Medical ethics training provides a basis for balancing one’s obligation to patient and practice, 
as well as responsibility to those seeking medical care. Aims and Objectives: To assess medical students’ 
knowledge and attitude towards medical ethics. Material and Method: A cross-sectional questionnaire-
based study among 246 medical undergraduates was conducted. Data was analyzed for percentage, mean 
and ‘t’ test. Results: Majority knew importance of medical ethics in medical profession and existence 
of institutional ethics committee. 84.9% agreed that written informed consent should be mandatory. 
Response was statistically significant regarding confidentiality (p=0.001883), utmost respect for human 
life (p=0.00542) and respect for dignity and privacy of patient (p=0.001408). 80.4% disagreed that ethical 
conduct is important only to avoid legal action. 82.5% agreed strongly to integrate medical ethics in medical 
curriculum. Conclusion: Though students had adequate knowledge about medical ethics, reinforcement at 
all levels of medical education is necessary.
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Introduction

As per Medical Council of India, primary objective 
of medical professionals is to render services to 
humanity1. A sense of dissatisfaction towards medical 
professionals’ services and increasing reliance on 
alternative medicine along with increased public 
awareness, negative publicity leads to increased 
litigation against healthcare professionals2-3. Medical 
ethics concerns the moral principles governing the 
application of medical knowledge while dealing with 
patients4-6 and serves as basis for decision-making in 
cases of conflicts, confusion and dilemmas resulting 

from biomedical technologies1-2.

Medical practitioners are expected to be competent, 
compassionate and knowledgeable. Current system 
of medical education offers only an outline of ethical 
problems, but doesn’t educate medical students in 
addressing ethical dilemmas they face during clinical 
practice3,6. This issue can be curbed by improving medical 
curriculum and creating educational opportunities for 
potential healthcare practitioners5,7. If sensitization is 
done at early stage of medical education, it will help 
litigations against medical professionals to reduce. This 
will provide a basis for balancing one’s duty to their 
patient and profession, as well as the obligation to those 
seeking medical care8. Under this context, the present 
study was undertaken to assess medical students’ 
knowledge and attitude towards medical ethics.

Material and Methods

A cross-sectional questionnaire-based study among 
medical undergraduates (in two groups) of different 
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batches was conducted between April 2019 and 
December 2019, after obtaining permission from the 
Institutional Ethics Committee. Group I comprised of 
students studying in the 3rd semester who recently had 
attended medical ethics lectures and Group II of students 
studying in the 6th to 9th semesters and had attended 
medical ethics lectures in their 3rd semester. First year 
students were excluded from the study because they 
had no formal medical ethics education. The study was 
conducted in Forensic Medicine Department, N.K.P. 
Salve Institute of Medical Sciences & Research Center 
and Lata Mangeshkar Hospital, Nagpur. The students 
who were willing to participate were considered for 
the study. A pilot test on 25 students was undertaken. 
Prior to administrating questionnaire, participants 
were addressed regarding purpose and nature of the 
study and were informed that data collected would 
be anonymous and their participation would be 
voluntary. After obtaining written informed consent, the 
questionnaires were distributed to the students. A pre-
validated questionnaire was consisted of two sections 
for knowledge and attitude assessment. First section 
included questions to assess knowledge and second to 
assess attitude. Questions were graded on a scale from 
1 to 5 according to the Likert scale (1-strongly disagree, 
2-disagree, 3-not sure, 4-agree and 5-strongly agree). 
Scores 1 and 2 were put together to show disagreement, 
scores 4 and 5 were put together for agreement and 
score 3 showed that student was uncertain of statements’ 
response. For comparative as well as overall analysis, 
a mean Likert score was calculated for each element 
among participants from different semesters. Data was 
entered in excel sheet and analyzed by using Epi-Info 

7 statistical software for number, percentage, mean, 
standard deviation, ‘t’ test. A p-value of <0.05 was 
considered to be significant.

Results

Out of 270 students, 246 (91.1%) consented to 
participate in study. Regarding importance of medical 
ethics in medical profession, 240 (97.5%) strongly 
agreed. 232(94.3%) medical students had knowledge of 
the Hippocratic Oath and its contents and 193(78.4%) 
students were aware of existence of institutional ethics 
committee and its specific role.

Predominant source of knowledge was lectures on 
medical ethics followed by clinical postings (Figure 
1). 208(84.9%) agreed that written informed consent 
should be obtained for routine investigations, general 
and genital examination, operations or procedures. 
207(84.1%) students agreed that children should 
never be treated without parents’ consent except in 
emergency. 205(83.3%) participants knew that spousal 
consent should be granted for sterilization, which was 
statistically significant (p=0.008851). Response was 
statistically significant regarding confidentiality in 
medical practice (p=0.001883), physician must maintain 
utmost respect for human life (p=0.00542), dignity and 
privacy of the patient (p=0.001408), importance to 
follow guidelines for intimate examination of patients 
even for anaesthetized or sedated patients like informed 
consent, maintain confidentiality (p=0.00289) (Table 
1). 197(80.1%) participants stated that patient’s spouse 
should be informed of venereal diseases, hepatitis or 
HIV status or any other sexually transmitted diseases.

Figure 1: Source of knowledge of medical ethics among medical students
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A good number of participants 198(80.4%) 
disagreed that ethical conduct is important only to 
avoid legal action. Significant responses were observed 
when inquired whether to discuss ethical, social and 
legal issues of patient during clinical rounds along 
with clinical aspects of a patient’s care (p=0.00289). 
197(80.1%) participants opined to disclose information 
to patients regarding their treatment and 203(82.5%) 
opined to involve patients in decision making of their 
management. They should always be told about wrong 
doing 205(83.3%) and close relatives must always be 
told about patient’s condition 207(84.1%). Statistically 
significant response was obtained when inquired whether 
during treatment (in non-emergency situations), patient’s 
wishes should be adhered to (p=0.002004) and regarding 
right of a patient to refuse life supporting treatment 
(p=0.001867) (Table 1). 209(84.9%) respondents opined 
that a doctor should not refuse treatment if patient is 
unable to bear fees. 197(80.1%) participants agreed that 
clinically confirmed cases should be subjected to routine 
laboratory investigations.

It was agreed by 200(81.3%) participants that 
physicians cannot print photograph, qualification and 
specialty on signboard. 185(75.2%) were acquainted 
with fact that a physician cannot run an open shop for 
dispensing drugs and appliances prescribed by other 
doctors (p=0.00451) (Table 1). 195(79.3%) students 
concurred that a doctor should not criticize another 
physician in presence of patient or health personnel and 
193(78.5%) opined that doctor should prescribe brand 
name rather than generic name of a drug in medical 
practice. Maximum participants agreed strongly that 
doctor should do what is best irrespective of the patient’s 
opinion (p=0.00124). About 197(80.1%) participants 
were of opinion that doctor should keep records of 
certificates issued. When questioned whether medical 
ethics teaching should be integrated within medical 
curriculum, maximum 203(82.5%) students agreed 
strongly. 

Table 1: Statistically significant responses regarding various issues of medical ethics

Sr. 
No Questions

Group I 
(n=126)

Group II 
(n=120)

Strongly agree Agree Don’t know Disagree Strongly 
disagree P value

1 Consent of spouse is must for 
sterilization

I 60(47.6%) 40(31.7%) 15(11.9%) 6(4.7%) 5(3.9%)

0.008851

II 50(41.7%) 55(45.8%) 10(8.3%) 3(2.5%) 2(1.7%)

2 Physician should protect patient’s 
confidentiality

I 60(47.6%) 45(35.7%) 10(7.9%) 5(3.9%) 60(47.6%)

0.001883

II 52(43.3%) 50(41.7%) 12(10%) 5(4.2%) 52(43.3%)

3 Doctor must respect patient’s 
dignity and privacy

I 50(39.7%) 49(38.9%) 17(13.5%) 5(3.9%) 5(3.9%)

0.001408

II 48(40%) 50(41.7%) 19(15.8%) 2(1.7%) 1(0.8%)

4 Physician must maintain utmost 
respect for human life

I 55(43.6%) 44(34.9%) 15(11.9%) 8(6.3%) 4(3.2%)

0.00542

II 55(45.8%) 49(40.8%) 12(10%) 3(2.5%) 1(0.8%)



74      Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4

5
During clinical teaching, it is 

important to follow guidelines for 
intimate examinations of patients

I 56(44.4%) 45(35.7%) 16(12.6%) 5(3.9%) 4(3.2%)

0.0074

II 55(45.8%) 50(41.7%) 12(10%) 2(1.7%) 1(0.8%)

5

During clinical rounds along with 
clinical aspects of a patient’s care, 

it is also essential to discuss ethical, 
social and legal issues 

I 50(39.7%) 49(38.8%) 16(12.7%) 7(5.5%) 4(3.2%) 0.00289

II 52(43.3%) 51(42.5%) 15(12.5%) 1(0.8%) 1(0.8%)

6 During treatment, patient’s wishes 
must always be adhered to

I 50(39.7%) 48(38.1%) 15(11.9%) 8(6.3%) 5(3.9%)

0.002004

II 52(41.2%) 49(38.8%) 13(10.3%) 5(4.2%) 1(0.8%)

7 Doctor should do what is best 
irrespective of patient’s opinion

I 55(43.6%) 40(31.7%) 20(15.8%) 6(4.7%) 5(3.9%)

0.00124

II 56(46.6%) 50(41.7%) 10(8.3%) 3(2.5%) 1(0.8%)

8 Patient has right to refuse life 
supporting treatment

I 57(45.2%) 49(38.8%) 12(9.5%) 4(3.2%) 4(3.2%)

0.001867

II 53(44.2%) 50(41.2%) 15(12.5%) 1(0.8%)
1(0.8%)

9
A physician cannot run an open shop 
for dispensing drugs and appliances 

prescribed by other doctors

I 50(39.7%) 45(35.7%) 15(11.9%) 6(4.7%) 10(7.9%)

0.004513

II 47(39.1%) 43(35.8%) 25(20.8%) 3(2.5%) 2(1.7%)

Discussion

Ethical conflicts are common during initial years of 
career of a medical professional that make inculcating 
a sound foundation in medical ethics important. In 
present study, response rate was 91.1%2- 3, 6- 7, 9-11. 
97.5% participants agreed that medical ethics is very 
important in medical profession, which is analogous to 
earlier studies1-3, 6, 10-12. Maximum students were aware 
about the Hippocratic Oath and its contents2-3,10 and 
of existence and specific functions of the institutional 
ethics committee which is similar to prior research2-3,6, 

11,13. However, very few students were aware of same. 
1,9,12 

Lectures on medical ethics were predominant source 
of knowledge 1-2, 6, 9-11, 14, however in studies by Suja 
Purushothaman et al3 and Janakiram C et al7, newspaper, 

Cont... Table 1: Statistically significant responses regarding various issues of medical ethics

internet and television and in studies by Angadi MM 
et al12 and Mohammad M et al13, it was textbooks 
and journals. Previous studies1, 5, 9-10, 14 suggested that 
written informed consent should be obtained in case of 
routine investigations, general and genital examination, 
operations or procedures, which was in agreement with 
our study. Maximum students agreed that children 
should never be treated without parents’ consent except 
in emergency, which is comparable with preceding 
studies1-5, 9, however 48% agreed in study by Imran N et 
al15. 84.1% agreed that confidentiality is most important 
in ethical practice of medicine which should be protected 
by physician2,6,9-10,14. Physician must maintain utmost 
respect for human life and respect dignity and privacy 
of patients6. Most of the participants felt that during 
intimate examination of the patient, certain guidelines 
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like informed consent, maintain confidentiality, even 
for anaesthetized or sedated patients should be followed 
which is similar to findings by Chatterjee B9 and Nepal 
S et al14.

Earlier researchers observed that most of the 
participants in their studies disagreed that ethical conduct 
is important only to avoid legal action2, 4-5, 11-12, which 
was comparable with our findings, however participants 
were not very clear about that in a study conducted by 
Chatterjee B et al9. 85.4% participants were of opinion 
that during clinical rounds along with clinical aspects 
of a patient’s care, it is also essential to discuss ethical, 
social and legal issues of that patient, which is analogous 
with prior studies5, 9. Most of the respondents were of 
opinion that doctor should disclose information to 
patients regarding their treatment6. In a study conducted 
by Jatana SK et al6, most of the participants strongly 
disagreed to involve patients in case of decision making 
of their management. Respondents in maximum number 
supported that the patient should always be told about 
wrong doing1-2, 4-5, 9-12, 14 and close relatives must always 
be told about the patient’s condition2, 9. Positive response 
for during treatment, patient’s wishes in non-emergency 
situations should be adhered to was in agreement with 
Rajput CL et al1, Iswarya S et al5, Chatterjee B et al9, 
Nepal S et al14, however Suja Purushothaman et al3 
noted that majority participants were not aware of that. 
Regarding right of a patient to refuse life supporting 
treatment, statistically significant response was noted, 
however when participants in lesser number showed 
agreement in a study by Nepal S et al14. Students in a 
study by Nepal S et al14 opined that a doctor should not 
refuse treatment if patient is unable to bear fees, which 
is in concordance with our study.

In present study, most students felt that clinically 
confirmed cases should also undergo laboratory 
investigations as a routine which is comparable to 
previous studies1- 2, 5, 9. 81.3% students disagreed that 
it was appropriate for doctors to print photograph, 
qualification and specialty on the signboard. In a 
study by Rajput CL et al1 only 21.4% students felt that 
a doctor may do so, in a study by Chaterjee B et al9, 
52.2% participants disagreed that it was appropriate for 
doctors and in a study by Angadi et al12 31.6% students 
felt so. 75.2% were acquainted with the fact that a 
physician cannot run an open shop for dispensing drugs 

and appliances prescribed by other doctors1, 9, 12. 79.3% 
students agreed that a doctor should not criticize another 
physician in presence of patients or health personnel6.

Also, majority of the students opined that it is 
better to use brand name rather than generic name for 
prescription to patients, which is in agreement with 
findings of Iswarya S et al5 and Angadi MM et al12. In 
a study by Rajput CL et al1 around 39.2% students feel 
that it’s better to use brand name than generic name of 
drug whereas in the study by Chatterjee B et al9, 59.9% 
students said it is better to prescribe generic drug than 
brand name in accordance with the principle of ethical 
conduct. The doctor should do what is best irrespective 
of the patient’s opinion. Similar findings were noted in 
previously conducted studies1, 4-5, 9-11, however in a study 
by Walrond ER et al2, 85.5% participants disagreed for 
the same. Most of the students had a knowledge that it 
is always necessary for physicians to keep a copy of 
the certificate issued by them. This is comparable with 
findings of Rajput CL et al1. In a study by Chatterjee 
B et al9, only 38.8% disagreed that it was necessary 
for a doctor to retain a copy of the certificate issued by 
him or her. Regarding integration of medical ethics in 
the medical curriculum, findings were comparable with 
earlier studies4, 6.

Conclusion

For modern day medical practice, good understanding 
and comprehension of healthcare ethics is crucial. The 
present study has attempted to assess medical students’ 
knowledge and attitude about ethical issues and their 
importance in medicine practice with clear needs to 
integrate realistic elements of ethical instruction into the 
curriculum of the undergraduate program. 

When compared between students studying in 
different years exploring various issues, it indicates 
that there is no proportionate increase in knowledge 
of ethical issues along with an increase in the years 
of medical education; the mean score of second year 
students was better than that of their seniors in most of 
the cases. Thus though students had adequate knowledge 
about medical ethics, reinforcement at all levels of 
medical education is necessary and gives emphasis to the 
importance of continuing education in ethics throughout 
the undergraduate, internship, and postgraduate periods.
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 Abstract
Aim: To determine the different types of diatoms present in the waters of River Narmada flowing through 
5 distinct cities of India and ending into the Arabian Sea. Different types of Diatoms were observed with 
change in the course of water. Objective: The study shall assist to determine the different types of diatoms 
present in the river Narmada. Materials and Method: The study does not require any special instruments 
and the technique used to extract the diatoms from the waters is also very simple to perform. In this study 
the acid digestion technique is not used but the technique is slightly modified in order to prevent the damage 
to the walls of the diatoms. Result: Various types of diatoms were seen and the diatoms present in the water 
collected from different cities of India are found to be different including the species unique to the area. 
Conclusion: The study describes the type of diatom present in the water of river Narmada collected from 
different places. 

Keywords: Diatoms, Drowning, Forensic, Narmada

Introduction

Diatoms are unicellular, photosynthetic, eukaryotic 
organisms that are present in almost all the water bodies 
including springs, rivers, ponds, lakes ditches and also 
in freshwaters, brackish and marine waters (Smol and 
Stomer 2010), and also terrestrial habitats like wet 
rocks, mosses and soil (Falasco et al 2014;Tofilovska 
et al, 2014). Diatoms are large group consisting of 200 
genera and approximately 13000 species, out of which 
92 genera and about 569 species are reported in India. 
The diatoms are distinguished from other types of algae 
due to their structure and sculpturing of their walls.

The cell of the diatom consists of cell wall and 
protoplast. The cells are covered by a siliceous wall, 
called frustule. It consists of two overlapping halves 
called the theca. The upper one is epitheca and lower 
one is called hypotheca

 The theca consist of 2 portions

a. Valve: the upper flattened top 

b. Connecting band or cingulum- incurved region

The common region of the connecting bands, where 
both the theca are fitted together, is called the girdle. 
Depending on symmetry, the cells are divided into 2 
orders:

1. Pennales (bilaterally symmetrical)

2. Centrales (radially symmetrical)

In some pinnate diatoms, an elongated slit is present 
on their valves, called raphe. The raphe is interrupted 
at its midpoint by thickening of the walled called the 
central nodule as seen in figure 1.2.1 a and b. Similar 
thickening is also present at the ends called polar 
nodules. Some members of the order Pennales, do not 
have raphe, called pseudoraphe.

Based on electron microscopic studies, Hendey 
(1971) observed 4 basic secondary structures:
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1. Punctae (small perforations on valve surface)

2. Canaliculi (tubelike narrow channels which run 
through the valve surface)

3. Areolae (large box like depressions)

4. Costae (riblike structures on the valve structures)

The cell wall of diatom is mainly made up of 
substances impregnated with silica. The content of silica 
varies from 1% to about 50% on the basis of dry weight 
of the cell.

Range of Diatoms

Different estimates of diatom diversity have been 
offered. Mann and Droop (1996) suggested there may 
be in excess of 200,000 species of diatoms (extent 
and fossil), but more recently Guiry (2012) gave the 
much reduced estimate of 20,000, with 12,000 already 
described (and accepted) 8000 species yet under 
discovery. Using modern diatom species concepts, and 
with the increased use of fine ultrastructural features and 
molecular analysis for species discrimination, a more 
realistic total number of species could be 30,000 to 
100,000 (Mann and Vanormelingen 2013). It is probably 
agreed that around 15000 are currently accepted and 
known.

Drowning and Diatoms

Diatoms analysis is a valuable tool in forensic 
science and is useful in diagnosis of drowning cases. 
The basic principle with diatom test in drowning is 
based on correlation between diatoms that are present 
in medium where the possible drowning took place. As 
described in the morphology, the diatoms have silica-
based skeletons that do not readily decay and can also 
be detected in heavily decomposed bodies. Diatoms 
do not occur naturally in the body hence if laboratory 
tests show their presence in the body, then it is a good 
evidence of drowning as the cause of death.

This study introduces a new technique for extracting 
of diatoms from the water samples collected from 
different cities of India which include:

The 5 different places used for collection of samples 
include:

1. Amarkantak (0 km)- origin

2. Jabalpur (227 km)

3. Ahmedabad (1127 km) 

4. Bharuch (1327 km)

5. Khambhat (1467 km)- sea (end)

Materials:

· Water samples from 5 different sites 

· Micropipette- 1000 µl

· Micro-tips- 1000 µl

· Distilled water- diatom free

· Hot plate 

· Centrifuge tubes 15 ml

· Centrifuge machine 

· Microscopic slide

· Crystalline violet stain 

· Light microscope 

· Fluorescence microscope 

· Immersion oil

Method:

Technique For Water Sampling:

Waters were collected from the following cities of 
India

1. Amarkantak plateau, Amarkantak

2. Gwari ghat, Jabalpur

3.  Narmada Canal, Ahmedabad

4. Bhigurishi Temple, Bharuch

5. Sea Shore of Gulf of Khambhat

Extraction of diatoms from the water samples 

The method used for extraction of diatoms from 
water samples requires no special treatment as well as 
no use of chemicals is done in the method mentioned 
below. The earlier used acid digestion technique uses 
nitric acid and hydrochloric acid which can damage the 
structure of diatom is not advised for the extraction of 
diatoms from the water sample.

Following steps were used to extract the diatoms 

· Total 10 ml water sample was taken in 15 
ml centrifuge tube and centrifuged at 4000 rpm for 5 
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minutes

· The resulting supernatant was removed 
carefully using a micropipette and by not disturbing the 
pellet

· The pellet was suspended in 1.0 ml sterilized 
distilled water 

· From this prepared solution the slides were 
prepared for microscopic analysis

Microscopic Analysis:

· Slide preparation:

· A clean microscopic slide was taken and a drop 
of dissolved pallet was put on it. The slide was then heat 
fixed on the hotplate at 1000C until the evaporation of 
water. After 1 to 2 minutes of heat fixing the slide it was 
stained with crystalline violet.

Diatom Staining Procedure

Simple staining: After heat fixing the slide either 
crystalline violet or safranin stain solution was used 
placed over the heat fixed slide using a dropper. The 
slide was then left for 1 minute and washed with distilled 
water. The slide was then observed under 100X oil 
immersion lens microscope.

Results

Various types of diatoms which were observed in 
the study are: 

1. Nitzschia 

2. Fragillaria 

3. Navicula 

4. Synedra ulna 

5. Synedra Tabulate 

6. Caloneis Bacillum 

7. Fregilaria capunica

8. Fragellaria intermedia 

9. Diatoma vulgaris 

10. Nitzchia acidoclinata 

11. Hyalosynedra lacvigata 

12. Grammataphora subtilissima 

Microscopic Analysis

The analysis of samples showed different species 
of diatoms in different waters of river Narmada. The 
variation could not be observed in the form of species for 
all the diatoms among different cities. The photographs 
were taken with the help of a digital camera at 100X 
oil immersion magnification in light and fluorescence 
microscope. 

Water sampling 1: Amarkantak Waters

The diatoms species present were:

The above images show the following types of diatom 

 Figure A: Hyalsynedra Lacvigata

Figure B: Synedra Ulna 
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The different types of diatoms seen in Jabalpur waters of Narmada river are:

The different types of diatoms observed in the Ahmedabad water of Narmada river are:

   

Figure B: Synedra Ulna 

 The different types of diatoms observed in the Ahmedabad water of Narmada river are:

The above images show the following types of diatom 
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Figure C: Fregilaria apunica

Figure D:Fragillaria Intermedia

The different types of diatoms observed in the Bharuch water of Narmada river are:

 

The different types of diatoms observed in the Gulf of Khambhat sea where the Narmada river meets the sea are:

  

The above images show the following types of diatom 

Figure E: Navicula

Figure F: Caloneis 
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Due to reduced distance between Bharuch and 
Gulf of Khambhat the navicular species of Diatoms 
were found to be dominant in the gulf of Khambhat, 
as similar environmental conditions persists.

Discussion

The results of the study mentioned in the above 
section were done using a limited number of teeth 
samples and thus the results obtained did not have an 
appropriate relevancy. The types of diatoms observed 
from the same river that is Narmada varied from city 
to city. Hence the environmental conditions play a very 
important role in the type of diatom found in the waters 
of the same river:

The variations seen in the type included:

1. Narmada river at origin (Amarkantak): 
Hyalosynedra lacvigata, Synedra Ulna, Synedra tabulata, 
Nitzschia,

2. Narmada river flowing through the city of 
Jabalpur: Navicula, Fregilaria capunica, Fragillaria 
intermedia, Grammatophora, 

3. Narmada flowing in Ahmedabad: Nitzschia, 
Nitzchia Sicula, Nitzchia Acidonata, Fragillaria 
intermedia, Navicula

4. Narmada flowing in Bharuch: Navicula 
Hamiltoni, Navicula, Caloneis, Nitzchia

5. Narmada meeting the Arabian sea in the Gulf of 
Khambhat: Navicula, Caloneis, Nitzschia.

Diatom was first described in lung fluid by 
Hoffman in the year 19861. However, Rovenstorff had 
successfully utilized it to solve a case of a drowning 
mystery in 1904. Incze successfully detected the diatoms 
in blood and parenchymal organs in 1942. Tamaska 
detected diatom in bone marrow in 1949. In the 1960s 
and 1970s, Timperman using large series of drowning 
cases, provided evidence for the validity of diatom test2. 
Detection of diatoms has been applied as an important 
sign of drowning in the beginning of 20th century and 
the use of diatoms for the diagnosis of drowning cases 
was debated soon after they were first debate. Over 
the past decades diatoms are screened for high lipid 
content. Geologists claim that much of crude oil comes 
from diatoms. Sanjay K.R, Nagendra Prasad M isolated 

diatom Navicula cryptocephala, from fresh water 
source was grown on suitable median for extracting 
and characterizing the oil for biodiesel production3. 
T.A. Nadia Fucci developed a simple and economical 
procedure for the destruction of human organic material 
for the diatom examination is presented. The author 
tested a minimal amount of H2SO4 diluted solution to 
detect diatoms in several tissues from human corpses 
under crime investigation, immersed in sea and river 
water. The method was compared with a traditional 
method that includes digestion with large amount of 
strong mixture of sulphuric and nitric acid (90%). The 
new procedure showed that all siliceous frustules of sea 
and river diatoms are more resistant to H2SO4 diluted 
treatment and are still recognizable after digestion, and 
observation under the microscope is better than the other 
procedure. Moreover, the microscopic observation of 
ameboid protozoa was also possible4.

Conclusion

This study determines that the type and species of 
diatoms change, with the changes in the environmental 
conditions. The study serves to reduce the time to extract 
the diatoms and in order to come to a conclusion of cause 
of death. The extraction diatoms through this technique 
requires 3-4 hours to come to a conclusion which is 
very less when compared to other techniques used in 
forensic science. The technique used does not involve 
any damage to the evidence which is important as the 
diatoms are brushed from the surface of the diatom and 
no invasive techniques are used. 
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Abstract
Background: Radiological assessment of the skeletal ages is an important tool for the estimation of age in 
the living. Such data can be very useful for forensic practitioners especially in developing countries some of 
the population is uneducated where the birth records are not present. 

Methods: This retrospective study was conducted in the Department of Forensic Medicine and Toxicology, 
Rajiv Gandhi Institute of Medical Sciences [RIMS], Adilabad. A total of n=26 males and n=46 females cases 
were examined for the ossification at 4 areas which include left-Hand epiphyses (the distal end of radius and 
ulna), Base of the first metacarpal and Conjoint Epiphyses. The assessment of radiographic images of hand 
and elbow joints was based on the revised method for epiphyseal union assessment.

Results: The mean ages at ossification for stage I in males were found to be 12.90 years. At stage II we found 
the mean age of 15.18 years. In stage III we found the mean age of 16.15 years and stage IV the mean age 
value at all ossification centers was 19.18 years. Similarly for females the mean values of all ossification 
centers at the stage I estimated the age of 14.12 years. In stage II the mean age estimated was 15.27 years 
and stage III the mean age estimated was 16.29 years and stage IV mean age estimated was 17.96 years.

Conclusion: Within the constraints of the present study we found that hand wrist and elbow joint radiographs 
are very useful for estimation of bone age in cases up to 18 years of age. We used digital radiographs along 
stages for determining the degree of ossification which has a greater degree of reproducibility and reliability.
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Introduction

Age determination for the individual has considerable 
importance in the medicolegal field. It is well known 
that accurate estimation of a living person can prove 
to be important for humanitarian, administrative, and 

legal purposes especially in cases when the subject is 
considered as minor (Child). The UN Convention on 
rights of child defines a ‘child’ as every human below the 
age of 18 years. [1] The signs of progress of ossification 
and changes during various periods of development can 
be studied by means of X-rays in living individuals and 
these changes are age-related. [2] Therefore it is possible 
to determine the approximate age of an individual by 
radiological examination of the bone till ossification is 
complete. [3] the most commonly used regions for the 
radiographic evaluation of skeletal age in the left hand 
and wrist, the elbow joint, and the medial epiphysis of 
right clavicle all are considered useful when the subject in 
question is less than 21 years of age. There are a number 
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of factors that affect the stage of epiphyseal union 
which includes geographic distribution, socioeconomic 
status, climate, nutrition, and genetics. [4, 5] Ethnicity is 
also very important when this kind of study done in a 
neglected population. With this background, we in the 
present study tried to evaluate the age as determined by 
the stages of ossification at centers in our predominantly 
tribal population. There is hardly any data of such a 
study done in the tribal region of Adilabad. 

Material and Methods

This retrospective study was conducted in the 
Department of Forensic Medicine and Toxicology, Rajiv 
Gandhi Institute of Medical Sciences [RIMS], Adilabad. 
The radiographs were taken as a part of the medicolegal 
examination for age determination requested by law 
enforcement agencies in cases where there were no 
official birth certificates of the individual or where 
there was a dispute of age. We examined the digital 
radiographs of all the cases from Jan 2018 to December 
2019. Institutional Ethical committee permission was 
obtained for the study. The inclusion criteria were 
medicolegal cases of both sexes reporting for age 
determination to our institute, availability of digital 
x-ray records of the cases. Exclusion criteria were cases 
with fractures of the epiphysis, congenital anomalies 
of bones, or cases with bone disorders. A total of n=26 
males and n=46 females cases were examined for the 
ossification at 3 areas which include left-Hand epiphyses 
(the distal end of radius and ulna), Base of the first 
metacarpal and Conjoint Epiphyses. The assessment of 
radiographic images of hand and elbow joints was based 
on the revised method for epiphyseal union assessment 
by S. S. Bhise et al; [2]. Stage 0 is a radiolucent area 
observed between epiphysis and diaphysis. In stage I 
there is a continuous radiolucent gap between epiphysis 
and diaphysis separable at extremes. Stage 2 is the 
presence of a radiopaque line between epiphysis and 
diaphysis. In stage 3 there a continuous radiopaque line 
called union scar. In stage 4 there is the disappearance of 
both epiphysis and diaphysis and bone is fused as one. 
All the x-rays were examined by a single observer and 
the available data was entered in MS Excel spreadsheet 
the mean of age at various stages of ossification was 
determined and graphs were plotted. Finally, the mean 
of ossification at 3 centers with stage 1, stage 2 stage 
3 and stage 4 were calculated and plotted as shown in 

Graph 4. 

Results

In the present study a total of n=26 male and n=46 
female cases. We assessed in all the cases radiographic 
ossification stages at 3 places which includes hand 
epiphyses (distal end of radius and ulna), the base of the 
first metacarpal, Conjoint Epiphyses, and details given 
in table 1. 

The minimum age based on the stage of ossification 
at the hand epiphyses (the distal end of radius and ulna) 
in males was 11.1-12 years and the maximum age based 
on the ossification at hand epiphyses was found to be 
22.1 – 23 years. We did not have any case of stage 0 in 
this study. Out of n=26 males, n=9 cases were found in 
stage I ossification the mean age was found to be 13.52 
years. In stage II there was a single case with a mean 
age of 15.5 years. In stage III n=4 cases with a mean age 
were 16.45 years and in stage IV n=12 cases the mean 
age was 19.7 years. The mean age of all the patients was 
plotted in graph 1.

In females for hand epiphyses (the distal end of 
radius and ulna) minimum and maximum age based on 
ossification stages were estimated at 13.1 – 14 years and 
19.1 – 20 years respectively. Out of n=46 cases, n=8 
cases were found in stage I with a mean age of 14 years. 
Stage II n=22 cases were present with a mean age of 
15.17 years. Stage III there were n=9 cases with a mean 
age of 16.32 years and in stage IV n= 7 cases with a 
mean age of 17.86 years graph 1.

The age estimation as per the base of first metacarpal 
ossification in radiographs in males found the minimum 
age was 11.1-12 years and the maximum age was 
estimated at 22.1 to 23 years. In stage I ossification we 
found n=7 cases with the mean age estimated at 12.94 
years. In stage II n=3 cases with the mean age of 15.16 
years. In stage III there were n=2 cases with a mean age 
of 16.5 years and in stage IV n=14 cases with the mean 
age of 19.06 years total of n=26 cases. Graph 2 shows 
the mean age at various stages of ossification. 

Radiographic age estimation by assessing the 
base of the first metacarpal in females (n=46) found 
the minimum age of 13.1-14 years and the maximum 
age was 19.1-20 years. There was no case in stage 0 
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ossification in stage I ossification there were n=4 cases 
with mean age estimated to be 14.56 years. In stage II 
n=24 cases with a mean age of 15.14 years. Stage III n=4 
cases with a mean age of 16.25 years. In stage IV n=14 
cases with a mean age of 17.94 years given in graph 2.

The ossification of Conjoint Epiphyses in the 
humerus for males estimated the minimum age of 11.1-
12 years and the maximum age of 22.1 to 23 years. There 
were n=2 cases in stage I with a mean age of 12.25 years 
and n=6 cases in stage II with a mean age of 14.88 years 
and stage III n=2 cases mean age of 15.5 years and stage 
IV n=16 cases with a mean age of 18.8 years given in 
graph 3.

The ossification stages of Conjoint Epiphyses 
in females revealed the age ranges from 13.1-14.0 
years minimum to 19.1-20 years maximum. In stage I 

ossifications there were n=3 cases mean age 13.8 years. 
In stage II n=4 cases with mean age 15.5 years. In stage 
III there were n=4 cases with mean age 16.3 years and in 
stage IV there were n=35 cases with a mean age of 18.1 
years shown in graph 3.

The mean ages at ossification Stage I at various 
centers was plotted in male and the mean value obtained 
for stage I ossification was found to be 12.90 years. At 
stage II we found the mean age of 15.18 years. In stage 
III we found the mean age of 16.15 years and stage IV 
the mean age value at all ossification centers was 19.18 
years given in graph 7. Similarly for females the mean 
values of all ossification centers at the stage I estimated 
the age of 14.12 years. In stage II the mean age estimated 
was 15.27 years and stage III the mean age estimated 
was 16.29 years and stage IV mean age estimated was 
17.96 years shown in graph 4.

Table 1: Showing the number of cases and stages of ossification based on radiographic evaluation at 
various centers 

No of 
Patients

(N)

Stages of Ossification

No of 
Patients

(N)

Stages of Ossification

0 1 2 3 4 0 1 2 3 4

Staging of Hand epiphyses (Male) Staging of Hand epiphyses (Female)

26 0 9 1 4 12 46 0 8 22 9 7

Staging of Base of first Metacarpal (Male) Staging of Base of first Metacarpal (Female)

26 0 7 3 2 14 46 0 4 24 4 14

Staging of Conjoint Epiphyses (Male) Staging of Conjoint Epiphyses (Female)

26 0 2 6 2 16 46 0 3 4 4 35
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Graph 1: Showing the mean age at different ossification stages of hand epiphyses (males and females)

Graph 2: Showing the mean age at different ossification stages of base of first metacarpal (males and 
females)
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Graph 3: Showing the mean age at different ossification stages of Conjoint Epiphyses (males and females)

Discussion

The present study was done in n=26 male and 
n=46 females the male to female ratio was 1:1.76. This 
study consisted of a predominantly tribal population 
of Adilabad District in Telangana State with different 
ethnicity, race, socioeconomic status and residency, 
and these factors do impact the epiphyseal union. In 
a country as diverse as India, it is difficult to follow a 
simple standard for determination of age across the 
entire country. We in the present study estimated 
the ossifications at 3 centers and mean values were 
considered this will negate the small variations between 
the different stages at different centers. Previous studies 
have shown that union age for each epiphyseal plate at 
the knee joint and hand joint has similar union stages. 
[2, 6] A study by Majed O. Aljuaid et al; [7] showed a 
stronger correlation of the hand joint bones both males 
and females as compared to knee joint for estimation of 
age accurately. In the present study, we found in males 
the average age at stage I (beginning of union) was 
12.90 years and stage IV (complete union) was 19.18 
years. For females Stage, I (beginning of union) was 
14.12 and stage IV (complete union) was 17.96 years. It 
shows that the average age of fusion is higher in males 
as compared to females. The female subjects commence 

fusion at the age of 13 - 14 years of age and complete 
it by 17-18 years while the male subjects commence 
fusion at 14-15 years and complete it at 19- 20 years. A 
study by S Krishnamoorthy et al; [8] found that complete 
fusion of distal end of the ulna was found in 18-19 years 
in males and 17 – 18 years in females. In the current 
study, we found the distal end of ulna fused with shaft 
completely at 19.7 years in males and 17.86 years in 
females agreeing with the results of the above study. 
Other studies in India by Hepworth in Punjab [9], Kothari 
in Marwar [10], and Sunil et al; [11] all have found similar 
results across India. S. Shanmugasundaram et al; [12] 
found the base of the metacarpal fusion was completed 
from 15 to 19 years. The average age range of fusion 
of 4th and 5th metacarpals ranges from 15 – 17 years in 
girls in boys’ fusion occurs between 17 to 18 years. In 
our study, we found the base of the first metacarpal in 
boys ossified completely by 19 years, and in females, it 
occurred at 17.94 years. In our study, we found in boys 
the Conjoint Epiphyses was in stage 3 unions at 15.5 
years and stage IV was at 18.8 years and in females, 
Conjoint Epiphyses was in stage 3 unions in 16.3 and 
stage IV in 18.1 years. Similar observations have been 
found by Lal et al; [13] and Jain S [14]. Although we found 
that in several studies they have used different criteria 
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for evaluation of ossifications hence there may be some 
variations between the results of the present study 
compared to the other studies. 

Conclusion

Within the constraints of the present study, we 
found that hand wrist and elbow joint radiographs 
are very useful for estimation of bone age in cases up 
to 18 years of age. We used digital radiographs along 
stages for determining the degree of ossification which 
has a greater degree of reproducibility and reliability. 
Although several studies have been conducted for age 
estimation using radiographs there was no uniform 
method of assessment of age. We hope that in future 
a standardized method could be adopted for wider 
application across the country. 
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Abstract
Background: Admission to hospital can be traumatic experience with anxiety and fear for anyone. The 
person loses his identity, independence and control of daily living. The duration and severity of illness 
influence his/her reaction to admission procedure. This study aim to determine the role of nurse in admission 
discharge and transfer procedure in hospital

Methods: A PubMed, Google scholar and textbooks (2000-2018) literature review was undertaken to define 
the admission, discharge and transfer procedure in hospital.

Results: We identified 10 relevant articles and books. The most frequently noted form of admission discharge 
and transfer procedure in hospital.

Conclusions: This article bring to light the procedure of admission, points to be remember during 
hospitalization of patient because admission to hospital can be traumatic experience with anxiety and fear 
for anyone
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Introduction

Admission is defined as allowing a patient to stay 
in hospital for observation, investigation, treatment and 
care.1 Admission is the entry of a patient into a hospital / 
ward for therapeutic / diagnostic purposes.2

Purposes of Admission:

— To receive the patients in the ward for admission 
according to his condition

—  To provide comfort and safety to the patient

—  To provide immediate care

— To be ready for any emergency.2

Principles/ important points involved in the 
admission of the patient:

1. Sudden change in the environment produces 
fear and anxiety

2. Entering hospital is a threat to one’s personal 
identity.

3. People have diversity of habits and modes of 
behavior.

4. Illness can be a novel experience for the patient 
and bring stress on his physical and mental health.3

Actions:

• Personnel in admitting dept. should be 
instructed to give respect and establish healthy 
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relationship to gain confidence and cooperation 
of pt and his family.

• Nurses should make every effort to be friendly 
and courteous and make him feel that he will 
receive sympathetic as well as efficient care.

• Talking with the patient and clarifying their 
doubts, listening to their problems; introducing 
to hospital dept, the hospital personnel and other 
patients; explaining the hospital routine; taking 
care of the valuables; giving explanations for 
treatments; allowing family members and 
friends to spend some time with the patient and 
above all establishing effective Nurse patient 
relationship can reduce fear and anxiety to a 
greater extent.

• The nurse should address them by their name 
and proper title.

• Allow the patient to use his own articles as far 
as hospital policy permits. (every pt loves to use 
his own articles)

• Find out the likes and dislikes of patient and 
include the pt in his plan of care. He should feel 
that he is considered and cared for.

• The hospital routines should be not be too rigid. 
E.g. some pts may not wish to be dressed in 
hospital gowns.

• Every nurse should understand the behavioral 
pattern of patients according to his age, sex, 
race, caste and socioeconomic factors.

• Nurse should recognize the various needs of the 
patient and meet them without delay.

• Nurse should give proper explanations about 
the disease, its prognosis and its complications 
in the language the patient can understand.3’4

Types of admission:

Emergency Admission

Patients are admitted in acute conditions requiring 
immediate treatment E.g. patients with heart attack, 
accidents, acute appendicitis, poisonings, labor pains, 
diarrhea, dysentery, hemetemesis, shock etc.

Routine Admission:

It means that the patients are admitted for 
investigations and planned treatment and surgeries. 
Eg the patients with hypertension, diabetes, jaundice, 
hernia, chronic renal failure.4,5

Procedure of Emergency Admission:

• · As patient come to emergency, 
according to his/her condition provide strecher 
or wheel chair to patient.

• Provide bed and privacy to the patient

• Take brief history and complaints of patient, if 
patient is not able to give history then obtain 
from relatives.

• Check vital signs and cal doctors on duty.

• Carry out the doctors prescriptions accurately.

• Allow only one caretaker to be near the patient 
and send to medical record department to 
prepare the patient folder. See that all the details 
are entered or not.

• If admission is required ask the doctor to give 
admission form and ask caretaker to sign the 
consent.

• Patient is shifted toward after giving initial 
care. If the emergency is busy then request the 
particular ward to come and take the patient.

• No patient should be sent out without any 
treatment.5,6

Routine Admission Procedure:

Articles Required:

• Bed

• Vital signs tray

• Weighing machine and measuring tape

• Physical examination tray

• Admission slip
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• Patient’s case sheet and progress notes

• Investigation forms

• Intake output chart, Admission consent form

• Bed bath tray

• Bed pan or urinal5

Activities carried out in outpatient department:

Reception of the patient

The personnel in the admitting department should 
greet the patient and make him at ease. In emergency 
condition, no time should be lost to initiate the treatment. 

Recording of social and medical data

The clerk in the records section is responsible for 
recording certain data that are essential:

• Identification data 

• Patients too ill to answer questions should be 
admitted immediately and the necessary data is supplied 
by the family or friends.

Medical examination:

• medical history 

• TPR &BP

• Investigations such as X Ray 

• The patients who are suffering from mild 
ailments are sent home with necessary treatment. Others 
are admitted to the hospital for further investigations and 
treatment.

Activities carried out in inpatient department 

Transporting the patients from OPD to IPD:

• Patients who are not very ill and are allowed to 
walk are escorted to clinical division by a nurse or an 
attendee.  

• A seriously ill patient   should never be left in 
the hands of untrained personnel. 

• A female patient should never be left with a 
male attender.

Reception of the patient by the ward sister:

• The ward sister or nurse admitting the pt 
introduces her and greets the pt and his relatives. Makes 
effective nurse patient relationship.

•  If the pt is very sick, she should put him to 
bed immediately. The patient who is not very ill can 
be allowed to take rounds in the ward. Introduce other 
pts to him and vice versa, and so with the other nursing 
personnel working in the ward.

• Orient the pt to the whole ward.

• Explain hospital policies, procedures and 
routines to the pt and his relatives. Helping the patient to 
occupy his bed

• His temp, pulse and respirations are recorded at 
the time of admission and later on at regular basis.

• Record patient data in admission register.

• Special equipments such as oxygen cylinder, 
suction machine, cardiac monitor, emergency trolley 
should be there for any emergency.

• Help him to change the dress ( acc to hospital 
policy)

•  Bed Bath (bed ridden pt) or bathroom bath 
(ambulatory pt). 

• The nurse must make the arrangements to carry 
out the investigations if ordered by the doctor.

Care of valuable and clothing:

• Dirty clothing should be sent home with the 
relatives for washing.

• The clean clothing should be kept safely for the 
daily use.

• In the absence of the relatives, they are 
numbered, labeled and kept in store until such time that 
is handed over to the relatives.

• Never throw anything that belongs to the 
patient. It may be something he treasures. Negligence 
in handling patient’s belongings brings criticism upon 
the hospital and makes the personnel and other patients 
liable to suspicion.
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• Encourage the pt to send the jewellery, money 
and other valuable such as radio, watch etc to home with 
the responsible person.

• On discharge or death or transfer of the pt, the 
nurse should see that the clothes and other valuables are 
returned to the pt or his relatives. Get the receipt from 
the pt  or nearest relative and keep it safe.6,7,8

Nurse’s responsibilities in admission:

	Preparation of the unit (Unit is the place where 
the pt is kept  during hospital stay)

• Keeping the bed ready

• Position the bed

  Ambulatory pt ( normal position of bed)

  Pt on stretcher ( bed in lowest position)

• Entry of patient in admission registers with 
identification data, DOA, Diagnosis and IP number.

• Assemble necessary articles and supplies (eg 
hospital gown, bed bath articles,etc)

• Assemble special equipment  and supplies 

(oxygen cylinder, cardiac monitors etc)

• Nurse should make every effort to be friendly 
and courteous with the pt

•  Make proper observation of pt’s condition

•  Orient pt and relatives to hospital policies

•  Observe policies in medico legal cases

•  Recognize the various needs of the pts and 
meet them without delay

•  Nurse should find out likes and dislikes of pt 
and include pt in his plan of care

•  Care of pt’s valuables and clothes

• Record patients medicine in medicine book if 
available.4,7

Transferring the Patient 

 A patient may be transferred from one room to 

another within the healthcare facility for several reasons.  
Sometimes the transfer is made at the patient’s request 

a. A different type of room (such as a private 
room) 

b.   A transfer for personal reasons, such as to find a 
more compatible roommate medical staff may request it.  

•   The physician may request the patient be 
transferred from one level of nursing care to another 
because of a change in the patient’s condition that might 
require more or less specialized care.  

•  the patient may be moved into intensive care 
when his/her condition becomes more critical 

•  Transferred onto a regular medical floor when 
his/her condition improves. 

• Sometimes the nursing staff will transfer a 
patient closer to the nursing station where the patient’s 
condition can be supervised more closely.  

• The patient may also be transferred if the room 
location or equipment in the room is needed for a more 
critically ill patient. 

• If the patient did not ask to be transferred, he/
she may be upset, especially if the patient does not 
understand the reason for the transfer.8,9 

Responsibilities 

•  make sure all the patient’s belongings are 
transferred with him/her 

•  Collect the belongings and any equipment that 
will be moved 

• Check with the nursing supervisor before 
moving any equipment to another floor 

• Check drawers, closets, tables, windowsills, the 
bathroom, and the bed covers for articles that might be 
forgotten

• The nurse will collect the patient’s chart and 
medicines.  

• The ward clerk will make the necessary changes 
in the patient’s records, billing charges, and other forms.  
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• Nurse will post the transfer on the patient’s chart 
include the time, room numbers transferred from and 
to, the reason for the transfer and the patient’s attitude 
toward the move should also be charted.7

Moving the Patient 

•  Before moving the patient, make sure the new 
room or floor is ready to receive the patient.  

•  If the patient is moved in the bed, personal 
belongings can be placed on the bed.  

•  The patient should be in a comfortable position 
with the side rails raised.  

•   If the patient is moved by stretcher or 
wheelchair, move the patient first. Then move the 
patient’s belongings on a cart. 

• To prevent falls, never leave the patient alone in 
the hallway when you are transferring him/her to another 
floor.10  

 When the patient arrives at the new room 

•  Introduce the patient to the personnel who will 
be caring for them and their new roommates 

• Orient the patient to the new room 

• Assist the patient into the bed or a comfortable 
chair, attach the signal cord within easy reach, and make 
sure the patient is comfortable before leaving. 

After transferring the patient in the new unit 

•  Return any wheelchair or stretcher used to 
transport the patient to the proper place 

• Clean the patient’s room 

•  Report to the nursing supervisor when the room 
is ready for another patient.9,10  

Discharge or dismissal from the hospital means the 
departure of pt from the hospital.2 

Purposes of discharge:

• To be certain that the pt has information about 
his/ her condition, follow up visits or referral to other 
health care agencies

Discharge:

• To provide for a safe, efficient  return of all the 
patients clothing, valuables and to check all the hospital 
equipment clothing stay in the hospital

•  To assist the pt to manage successfully 
the change from the hospital environment to home 
environment

• Provide for continuity of care at home.2,3

Types of discharge:

Pt is discharged from the ward as follow

1. Cured and discharged when the treatment of the 
pt is over from the hospital

2. LAMA: Leave against medical advice,( due to 
any personal reason of the pt)

3. DOR: Discharge on request

4. Absconded: Leaving hospital without any prior 
information

5. Transferred to another hospital i.e refer the patient 
to other hospital for further treatment

6. Death: Pt may expire during hospitalization.3

Discharge planning:

• Discharge preparation

• Physical Consideration

• Psycho-cognitive consideration

• Family Consideration

Steps for discharging a patient: 

• Make sure that there is written instruction for 
discharge and follow up description

• Make sure that the family and the patient 
understand the instruction for care.( diet, medication, 
exercise)

• If the pt or relatives decide to leave the hospital 
against advise of his doctor, leave him against LAMA

• Assist the pt to dress.
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• Collect the discharge slip and prescriptions that 
the pt is to take with him for follow up care

• Complete the pt’s record and discharge 
summary

• Transport the pt’s record and his belongings via 
a wheel chair.

• Care of the unit after discharge.6

Role of Nurse in Discharge Procedure:

• No pt should be discharged without the doctor’s 
written order. The physician writes on the pt’s chart 
when the pt is to be discharged.

• Instructions regarding further care, medication, 
treatment, follow up etc should be clearly           written 
and interpreted to the pt and his family members.

•  Provide the pt with the medications or direct 
him to purchase what is needed for him.

• Entry of the patient should be there in discharge 
register with identification data, DOD and remarks. 

• Any of the hospital property that was given to 
the patient for his use in the hospital should be checked 
and received back before he leaves. The articles in the 
patient’s unit should be checked and see that they are 
complete, including the bed linens.

• Before the patient leaves the hospital, the nurse 
should confirm whether he has paid all the hospital bills.

• If the patient is not able to walk or not allowed 
to walk, the nurse should see that he is safely transferred 
either on wheel chair or on stretcher.

• The dietary department should be informed of 
the patient discharge.

• If the patient leaves the hospital against the 
medical advice he should be ask to sign release form 
which stated that neither hospital nor the doctors are 
responsible for any ill effect happening after his departure. 
This form will be filled with patients records.1,2

Medico-Legal Case (MLC):

A patient who is admitted to the hospital with 
some unnatural pathology and has to be taken care of in 

concurrence with the police and/or court like1

• Road traffic accidents

• Injuries inflicted during fights

• Suicide

• Burns

• Poisoning

• Rape victim1,2

Role of Nurse in an MLC during admission:

• Obtain complete history from patient or 
significant others

• Inform the police on duty in the hospital and the 
CMO

• When it is made an MLC, record it on the 
patient’s file with red ink on the right hand top corner

• Do not give any statement about patient’s 
condition to police, magistrate or media

• Only a doctor is authorised to give information3            

Role of Nurse in an MLC during discharge:

• When a patient has to be discharged, inform the 
police on duty in the hospital and the CMO 

• Discharge only after their clearance 

• If an MLC patient absconds, inform the CMO 
immediately and the treating doctor

• No MLC patient can go with LAMA

• Document the care given to patients timely, 
accurately and duly sign the nurses’ notes

• Records and documents pertaining to the 
treatment of the patient has to be stored safely and should 
be handed over to the authorized person as designated by 
the hospital authority

• In case of death of an MLC, the body is not to 
be handed over to the relatives

• It needs to be accurately labelled and sent to the 
mortuary



96      Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4

• CMO and/or police officer should be informed 
simultaneously.4

Conclusion

Standardization of admission and discharge 
processes are largely in our control. There is a significant 
opportunity to create important benefits for increasing 
bed capacity and hospital throughput.
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Abstract
Background: Emotional intelligence is that portion of the human soul which persuades people to perform. 
Emotional intelligence may accommodate student nurses while managing their personal and patients’ 
emotions, manifesting genuine emotional reaction, while being empathetic and effective communicator 
undergraduate nurse determine effective way to visualize emotions without introducing conflict of interest. 
It also helps in dealing with instinctive feelings, such as anger and dissatisfaction, in a nurse–patient 
relationship. 

Objectives: Researchers have set the objectives of Computing the level of emotional intelligence among 
nursing undergraduates, and to find out the Correlation among different components of emotional intelligence 
tool. 

Methodology: Researchers have used Descriptive research design, 179 Nursing Undergraduates of one 
nursing Institute, have been recruited as a sample with Consecutive non probability technique. Researchers 
have used standardized schutte self reported emotional intelligence tool in the form of 5 point likert scale, 

Results: Researchers have identify that 130 sample ( 72.63% ) have average emotional intelligence, 25 
sample ( 13.97%) have good emotional intelligence, 24 sample (13.41%) have poor emotional intelligence. 
Mean distribution suggests that perception of emotions has mean of 35.13, managing own emotions mean is 
35.21, managing others emotions mean is 31.41, Utilization of emotions mean is 24.55.

Conclusion: It also reciprocates that each of the components of emotional intelligence tool have positive 
correlation with each other components. Thus Researchers have concluded that to boost the emotional 
stability an individual should emphasize their own self. This may also lead in positive social change, 
reducing emotional conflicts, resulting in high productivity.
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Introduction

Nursing is defined as a most kind profession 
full of knowledge, compassion, and skill. Nurses 
are the heart of the hospital, where they have to deal 
with copious obstacles in terms of physical, mental, 
spiritual challenges1. Emotion is a great component 
to be followed and managed by a nurse and nursing 
students as well, during all type of challenges nursing 
students who is about to enter in a nursing professional 

DOI Number: 10.37506/ijfmt.v14i4.11449



98      Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4

field need to acquire skill to manage all sort of situation 
being emotionally stable. Nursing students have to 
evolve Intrapersonal relationship, nursing students are 
competent enough with technical and critical thinking 
skills, however it is as salient to nurture one’s self where 
they need to burgeon soft people skills to communicate 
with people, this soft people skill is known as emotional 
intelligence.2 

Nursing profession is highly engaged with 
individual’s health, as a result of rapidly growing 
demands and need of a patient, it leads in high 
expectation by patients to be met during the hospital 
care. Nursing freshman seek to manage plethora of 
situation where they have to take many critical decision 
while maintaining several emotional crises, scholars are 
expected to not only improvised their IQ, however EI ( 
Emotional Intelligence ) also plays an important role3. 
With this motto researchers have taken this initiations 
to discover the level of “Emotional Intelligence” of 
undergraduate nursing students studying in one nursing 
Institute . This is the first phase followed by the creating 
crash course for EI and implementation of crash course 
in order to compute the effectiveness of crash course on 
emotional intelligence.

Objectives: 

1. Compute the level of emotional intelligence 
among nursing undergraduates. 

2. Correlation among various components of 
“Emotional Intelligence” tool.

Assumptions:

Researchers assume that student nurse may have 
different level of emotional intelligence. 

Research Questions:

Are there any contrasts of emotional intelligence 
among various nursing undergraduates of different 
years? 

Methodology

Research Design : Descriptive research design

Setting  : One Institute of Nursing, 
Gujarat 

Subject : Nursing Undergraduates

Sampling techniques : Consecutive non probability 
technique

Sample size  : 179 sample

Variables : Demographic variable: Age in Years, 
Gender, Religion, Frequency of backlog, Program in 
which student study, Father’s Education, Mother’s 
Education.

Research variable : Emotional Intelligence

Explanation of the tool: Tool comprise of 2 
section: 

Section 1: Deals with 7 demographic variables. It is 
in the form of Semi structured 

Section 2: This is a standardized schutte self 
reported emotional intelligence tool in the form of 
5 point likert scale deals with 33 items to determine 
emotional intelligence categorized in 4 components 
“Perception of emotions”; “Managing own emotions”; 
“Managing others emotions”; “Utilization of emotions”. 
Researchers have taken written permission from the 
original auther to use this tool.

Statistics: Descriptive statistics: mean, median, 
SD, frequency distribution 

Inferential statistics: correlation

Result

The collected statistics were edited, tabulated, 
analyzed, interpreted furthermore finding were presented 
in the shape of tables and graphs representing in the 
following areas.

Segment I: Plotting data Frequency and Percentage 
data distribution of Population characteristics Variable

Segment II : Data Frequency and percentage data 
distribution of Emotional Intelligence score

Segment III: Correlation between various 
components of emotional intelligence

SEGMENT I: PLOTTING DATA FREQUENCY 
AND PERCENTAGE DATA DISTRIBUTION OF 
POPULATION CHARACTERISTICS VARIABLE
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This section reveals data that 98 sample (54.75%) 
are having age group between 19 to 20 years, 41 
(22.91%) sample are having age group of 21 to 22 years, 
39 (21.79) sample are having age group of 17 to 18, only 
1 (0.56%) is in age group of 23 to 24 years, non of them 
are in age group 25 and more than that. For gender 162 
(90.5%)sample are female, where as 17 sample (9.50%) 
are Male. For religion 170 sample ( 162%) are Hindu, 
8 sample(4.47%) are Christian, only 1 sample (0.56%) 
is Muslim. For the frequency of Backlog 167 sample ( 
93.30%) are not having any backlog, 8 sample (4.47%) 
are having 1 backlog, 3 sample ( 1.68%) are having 2 
backlog, 1 sample ( 0.56%) is having 3 backlog. For the 
year of a study 50 students (27.93% are in the first year 
B.Sc. Nursing, 48 sample ( 26.82%) are in second year 
B.Sc. Nursing, 46 sample ( 25.70%) are in third year 
B.Sc. Nursing, 35 sample ( 19.55%) are in the fourth 
year B.Sc. Nursing. For father’s education 91 sample’s 
(50.84%) fathers have bachelor degree, 55 sample’s 

(30.73%) have studied till high secondary school, 33 
sample’s ( 18.44%) fathers have studied till primary 
school. For mother’s education 77 sample’s (43.02%) 
mothers have bachelor degree, 61 sample’s (34.08%) 
mothers have studied till high secondary school, 41 
sample’s ( 22.91%) mothers have studied till primary 
school. For diet 143 sample ( 79.89%) have vegetarian 
diet, 36 sample ( 20.11%) have non vegetarian diet. For 
no. of birth order 125 samples ( 69.83%) are first child, 
45 sample ( 25.14%) are second child, 9 sample (5.03%) 
are having birth order of third and above. 164 sample 
( 91.62%) sample live with their both the parents, 
9 sample ( 5.03% ) sample stays with only mother, 5 
sample ( 2.79%) live with their guardian, only 1 sample( 
0.56%) lives with father only. 

SEGMENT II : “DATA FREQUENCY AND 
PERCENTAGE DATA DISTRIBUTION OF 
EMOTIONAL INTELLIGENCE SCORE”

Table 1 : Data Frequency and Percentagedata distribution of Emotional Intelligence score

Class Interval Frequency Percentage

Poor emotional 33 −118 24 13.41%

Average 119−139 130 72.63%

Good 140 −165 25 13.97%

Inference: Above table suggests that 130 sample ( 72.63% ) have average emotional intelligence, 25 sample ( 
13.97%) have good emotional intelligence, 24 sample (13.41%) have poor emotional intelligence

Graph 1: Mean of al components of Emotional Intelligence
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Inference: Above mentioned graph suggests that perception of emotions has mean of 35.13, managing own 
emotions mean is 35.21, managing others emotions mean is 31.41, Utilization of emotions mean is 24.55.

SEGMENT III: CORRELATION AMONGST VARIOUS COMPONENTS OF EMOTIONAL 
INTELLIGENCE

Table 2: Correlation between various components of emotional intelligence

Components r value Significance

“Perception of emotions” “Managing own emotions” 0.59 Strong Positive correlation

“Perception of emotions” “Managing others emotions” 0.46 Strong Positive correlation

“Perception of emotions” “Utilization of emotions” 0.35 Weak Positive correlation

“Managing own emotions” “Managing others emotions” 0.59 Strong Positive correlation

“Managing own emotions” “Utilization of emotions” 0.49 Strong Positive correlation

‘Managing others motions” “Utilization of emotions” 0.5 Strong Positive correlation

Inference: Above mentioned table reciprocates that each of the components of emotional intelligence have 
positive correlation with each other components 

Discussion

There is a significant footprint of review manifest 
that private sector nurse indulge in High Emotional 
intelligence rather than government sector.4 This 
implicates that there may be a good exposure and 
freedom regarding occupational, a qualitative work 
experience may also resemble significant improvement 
in emotional intelligence, thus it would be a life saving 
areas of interest if Emotional intelligence will be 
reckoned in a nursing curriculum. With this computation 
a nurse will develop an exemplary skill, communication 
and stability in personal as well as occupational life 
by upbringing self esteem and outreaching to a grand 
success. Researchers have identify that table suggests 
that 130 sample ( 72.63% ) have average emotional 
intelligence, 25 sample ( 13.97%) have good emotional 
intelligence, 24 sample (13.41%) have poor emotional 
intelligence. Mean distribution suggests that perception 
of emotions has mean of 35.13, managing own emotions 
mean is 35.21, managing others emotions mean is 31.41, 

Utilization of emotions mean is 24.55.  It also 
reciprocates that each of those components of emotional 
intelligence have positive correlation with each other 
components. 

Conclusion

To the best of our comprehension, this literature 
review implicates the relationship amongst emotional 
intelligence and nursing fraternities. With specific 
association to all above mentioned studies we researchers 
have come up with the serious note of discussion. 
These Review divulge plethora of facts, these facts 
are fascinating and interesting. This study review that 
there is a different score of emotional intelligence 
among nursing undergraduates of one nursing institute. 
Researchers believe that to boost the emotional stability 
an individual should emphasize their own self. This may 
also lead in positive social change, reducing emotional 
conflicts, resulting in high productivity.
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Recommendations: 

 The researchers endorse that there must be 
a crash course on emotional intelligence for nursing 
students in Nursing Syllabus, with this aim researchers 
have undergone with certified course on EI and have 
become life time coach of EI, very soon researchers will 
introduce this course among Nursing students of their 
institute during a second phase of a study. 

Limitations: 

· This research study is limited to one nursing 
Institute’s Nursing Student’s only.

· This study doesn’t show any relationship 
between demographic variables and score of emotional 
intelligence. 

Ethical Consideration: Inform consent was 
obtained from the sample who have participated in 
research study in electronic form. Confidentiality of all 
sample’s information is maintained properly.

Conflict of Interest: There is no any means of 
conflict of interest within the researchers
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any fund from any agency.
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Abstract
Background- Beta blockers are used for treating hypertension but few of them when taken in overdose 
can be fatal. Acebutolol is one such beta-adrenoreceptor blocking agent that is considered one of the most 
toxic beta blockers when taking overdose. Determination of postmortem interval is a common practice in 
medicolegal investigation. 

Objective: The present study was conducted to investigate the degradation pattern of cTnI with respect to 
time.

Materials And Methods: Group 1 were anesthetized with Sodium pentobarbital (40 IP). The chest cavity 
was then quickly opened, and the heart was excised out. Group 2 (Asphxial Death) were sacrificed by 
clamping a tracheostomy tube. Group 3 (Acebutolol Death) were sacrificed by giving an oral lethal dose of 
Acebutolol(6620mg/kg). Incubation at 28º C for different time interval (0 hrs, 6 hrs, 12 hrs, 24hrs, 48 hrs, 
72 hrs, 96 hrs and 100 hrs). The heart was then isolated and freezed at-80ºC.The extraction of protein from 
tissue was optimized so as to stop or minimize the degradation of protein during the extraction process. The 
conventional method was used for extraction with slight modifications in the extraction buffer and an added 
step of carrying every step of the extraction process at low temperature (1-4ºC) 

Results- The data clearly established that the degradation pattern of cTnI is different for all the three groups- 
Control, Acebutolol and Asphyxia. In case of Acebutolol the degradation of cTnI into its molecular fragments 
is at a much faster rate when compared to the Control and Asphyxia groups, The difference in degradation 
of cTnI is because Acebutolol is highly cardiotoxic, and its effect on cardiac tissues is high and immediate. 

Conclusion- The degradation of intact cTnI into smaller molecular fragments is also dependent upon 
temperature. In order to know more about the measurement of cTnI fragmentation for the determination of 
the postmortem interval, further investigations are necessary to understand more about the cTnI degradation 
pattern.

Keywords- Acebutolol, Cardiotoxicity, Asphyxia, Beta-Adrenoreceptor Blocking, Cardiac Troponin (CTn)
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Introduction

In developing countries, population explosion, 
poverty, increasing stress and strain in daily life, often 
lead to cases of suicides, homicides, and accidents. With 
urbanization, rural areas are also not left aloof and this 
can be seen from the increasing incidence of suicides as 
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well as of homicides.1 A large number of suicides are 
encountered due to asphyxia death. The word Asphyxia 
was derived from the Greek and means ‘pulseless’. It is 
a condition of the severely deficient supply of oxygen 
to the body that arises from being unable to breathe 
normally. When a person is subjected to the asphyxia, 
unconsciousness generally occurs in 2 - 3 mins, and 
death in 4 5 mins.2,3 However, it is now recognized that 
these are in no ways sensitive or specific for asphyxia. 
Thus, as there are no diagnostic pathological features 
of acute asphyxia, autopsies may have negative or non-
specific findings that might only suggest the possibility.

Beta blockers are used for treating hypertension 
but few of them when taken in overdose can be fatal. 
Acebutolol is one such beta-adrenoreceptor blocking 
agent that is considered one of the most toxic beta 
blockers when taking overdose.2,3 

The cardiac troponin (cTn) has been known as a 
marker of heart damage and myocardial cell death for 
more than 10 years.3 In toxicological studies Troponin 
has been established as a biomarker for drug-induced 
cardiac injury. Previous studies have suggested the 
possible application of cTnI in the post-mortem diagnosis 
of acute myocardial infarction, cardiac contusions 
and for the estimation of post-mortem interval.4-9 TnI 
is present both in skeletal as well as cardiac muscles. 
But, since heart is a well-protected organ, the effect of 
external conditions is less as compared to the skeletal 
muscles. Therefore, cTnI was chosen as the material 
of study. It undergoes degradation with time which 
proceeds in an orderly manner leading to the appearance 
of a wide diversity of short fragments of it. But due to 
the lack of data and standardized procedures a general 
agreement has not been established to use cardiac 
troponin in forensic case work. Techniques based on 
biochemical changes offers advantage over physical 
methods since they are neither altered nor contaminated 
easily and rapidly. 

So, the present study was conducted to investigate 
the degradation pattern of cTnI with respect to time. An 
analysis of cardiac troponin I with regard to the cause of 
death (Cardio toxicity due to Acebutolol, Asphyxia, and 
control) was studied.

Materials and Methods

This was a comparative analytical trial conducted 
on total 33 cases, in the time period of 4 months from 
August 2019 to December 2019. 

Subjects were divided into three groups, Group 1 
(Control, n = 11), Group 2 (Asphyxia, n=11), Group 3 
(Acebutolol, n=11). The technique involved in the study 
for the detection was Western blot, which could be a 
technique to detect the expression of a selected protein 
in tissue homogenates. 

Chemicals used in the study for sample buffer- 0.125 
MTrisHCl (pH6.8), 4% (w/v) SDS, 20% (v/v) Glycerol, 
10 % (v/v) β Mercaptoethanol, 0.01% (w/v) acid-base 
indicator, for running buffer- 250 mMTris, 1.92M 
Glycine, 1% SDS, for polyacrylamide gel Solution- 
30% Acrylamide, 10% SDS, 10% APS, TEMED, 
1.5MTris (pH 8.8), H2O. Armamentarium used in the 
study included Homogenizer: RQ127 (Remi Motors, 
India), Ultra High Speed Centrifugation machine: Remi 
Motors, India, Blotting Kit: C.B.S. Scientific Company, 
300VPowerPac: C.B.S. Scientific Company.

Group 1 were anesthetized with Sodium pentobarbital 
(40 IP). The chest cavity was then quickly opened, and 
the heart was excised out. Group 2 (Asphyxial Death) 
were sacrificed by clamping a tracheostomy tube. Group 
3 (Acebutolol Death) were sacrificed by giving an oral 
lethal dose of Acebutolol (6620 mg/kg). Incubation at 28º 
C for different time interval (0 hrs, 6 hrs, 12 hrs, 24hrs, 
48 hrs, 72 hrs, 96 hrs and 100 hrs). The heart was then 
isolated and freezed at-80ºC.The extraction of protein 
from tissue was optimized so as to stop or minimize the 
degradation of protein during the extraction process. The 
conventional method was used for extraction with slight 
modifications in the extraction buffer and an added step 
of carrying every step of the extraction process at low 
temperature (1-4ºC). Frozen myocardial samples were 
cut into small pieces in sample trays placed on dry ice. 
1 g of cardiac tissue was homogenized with 5 ml of 
ice-cold extraction buffer (10 mm sodium phosphate, 
100 mm Tries, 200 mm Sodium chloride, 0.1% sodium 
azide, 1 tablet in 50 ml of Complete Protease Inhibitor 
cocktail, ph8.0). Samples are then centrifuged at 5000 g 
for 10 min. The supernatant was collected for analysis. 
The proteins migrate in response to an electrical field 
through pores in the gel matrix. The combination of gel 
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pore size and protein charge, size and shape determines 
the migration rate of a protein. Proteins separated using 
SDS-PAGE before are transferred to a membrane where 
they’re probed by antibodies specific to the target protein 
Following a blocking step to stop any nonspecific 
binding of antibodies to the surface of the membrane, 
the membrane is probed with a primary antibody that 
attaches to the antigen of interest. After a washing step, 
the membrane is incubated with a secondary antibody 
that’s reactive toward the first antibody. After probing 
with secondary antibody, the membrane is washed again 
and incubated with an appropriate enzyme substrate. 
one amongst the substrates used for protein detection 
is luminol-based and produce a chemiluminescent 
signal. Chemiluminescence could be a reaction that 
produces energy released within the kind of light within 
the presence of peroxidase and a peroxide buffer. The 
intensity of the signal after development should correlate 
with the abundance of the antigen on the membrane. 
Ethical clearance was obtained from the moral committee 
of the institute. Statistical analysis was done by Oneway 
ANOVA on the three groups.

Results

The data clearly established that the degradation 
pattern of cTnI is different for all the three groups- 
Control, Acebutolol and Asphyxia. In case of Acebutolol 
the degradation of cTnI into its molecular fragments 
is at a much faster rate when compared to the Control 
and Asphyxia groups, The difference in degradation of 
cTnI is because Acebutolol is highly cardiotoxic, and 
its effect on cardiac tissues is high and immediate. The 
myocardial damage is maximum in case of Acebutolol 
poisoning and then in case of Asphyxia and then in 
Control group. The two groups were compared with the 
control group. It was observed that in case of death due 
to Acebutolol poisoning the rate at which intact cTnI 
fragmented into lower molecular weight fragments was 
high as compared to that of control and asphyxial group 
(TABLE-1)

A one-way ANOVA was used to test for preference 
differences among the three groups. The null hypothesis 
was that no difference exists between the populations. 
The molecular weights differed significantly across the 
three. The F value is greater than the F critical value and 
thus the null hypothesis (H0) is rejected (TABLE-2)

TABLE 1: COMPARISON OF DECREASE IN MOLECULAR WEIGHTS OF cTnI WITH RESPECT 
TO TIME IN VARIOUS GROUPS OF STUDY

HOURS CONTROL ACEBUTOLOL ASPHYXIA

0 23 24 23

6 23 15.4 21.4

12 22.9 13.4 19.1

24 21.8 12.8 17.1

48 16.9 9.8 15.4

72 14.8 7.5 12.4

96 7.16 6.2 7.11

TABLE 2: STATISTICAL ANALYSIS OF CHANGE IN MOLECULAR WEIGHTS WITH RESPECT 
TO POSTMORTEM INTERVAL IN THE THREE GROUPS OF STUDY

GROUPS COUNT SUM AVERAGE VARIANCE

Control 8 132 18.57122868
38.62914

Acebutolol 8 90.8 12.82837152
40.04904

Asphyxia 8 116.6 16.6 
35.14
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ANOVA

Source of Variation SS do F P-value F crit

Between Groups 122.0781953 260.5380464 1.49473 0.220320 3.454456

Within Groups 683.168471 6 16 37.95834506

Total 804.345665 5 22

Discussion

A qualitative approach was followed to determine 
whether the degradation of cTnI relies upon the rationale 
for death. Rate of degradation of cTnI into lower mass 
fragments with time within the three different cases and 
was observed that just just in case of death thanks to 
Acebutolol poisoning, the intact cTnI fragmented at a far 
faster rate than up to hurry and Asphyxia group. Thus, 
the speed of fragmentation of intact cTnI into lower mass 
fragments depended upon the rationale for death. An 
increasing death rate as results of violence constitutes an 
oversized group in medico legal autopsies. During the 
21-year period, there have been 134 asphyxial deaths 
autopsied by the Department of medication which 
comprise 15.7% of all forensic autopsies; with 20.8% of 
the cases are aged between 30 and 39 years. Although it 
absolutely was varying per the methods of asphyxiation, 
suicide was found to be the design of death within 
the bulk of the cases.10 during a study, the peripheral 
levels of cardiac troponin T (cTnT) in serial medico 
legal autopsy cases with a survival time <24 h and 
within 48 h post-mortem to assess the validity of 
investigating myocardial damage with special relevance 
traumatic causes of death. These included blunt and 
sharp instrument injury (n=122 and 21, respectively), 
asphyxiation (n=35), drowning (n=27), fire fatalities 
(n=94), hyperthermia (n=13), hypothermia (n=6), fatal 
methamphetamine (MA) abuse (n=12) and monoxide 
gas (CO) poisoning (n=5) as compared with infarction 
(MI, n=57) and cerebrovascular diseases (n=13). Cases 
within 12 h post-mortem usually showed lower cardiac 
and pericardial cTnT levels than did those of longer post-
mortem time of 12–48 h. within the first post-mortem 
period of <12 h, significantly elevated serum cTnT levels 

Cont... TABLE 2: STATISTICAL ANALYSIS OF CHANGE IN MOLECULAR WEIGHTS WITH 
RESPECT TO POSTMORTEM INTERVAL IN THE THREE GROUPS OF STUDY

were observed for hyperthermia.7 just in case of Control 
group the foremost bands of size 23, 23, 22.9, 21.8, 16.9, 
14.8 and 7.16 kDa were observed at 0, 6, 12, 24, 48, 72 
and 96 hrs respectively. just in case of Acebutolol group 
the foremost bands of size 24, 15.9, 13.4, 12.8, 9.8, 7.5 
and 6.2 kDa were observed at 0, 6, 12, 24, 48, 72 and 
96 hrs respectively. Just in case of Asphyxia group the 
foremost bands were of size 23, 21.4, 19.1, 17.1, 15.4, 
12.4 and 7.11 kDa were observed at 0, 6, 12, 24, 48, 
72 and 96 hrs respectively. Cardiac troponin T (cTnT) 
and troponin I (cTnI) became acknowledged as useful 
biochemical markers of drug-induced cardio toxicity. 
During this study we examined the discharge kinetics 
of cTnT and cTnI using an in vitro model of isolated 
rat neonatal ventricular cardiomyocytes (NVCM, 72h 
treatment with 0.1-3 microM of daunorubicin) and 
compared it with data from a rabbit model of chronic 
anthracycline-induced cardiomyopathy in vivo (3mg/
kg of daunorubicin weekly, 10 weeks). In cell-culture 
media, the cTnI and cTnT concentrations were 
concentration- and time-dependently increasing in 
response to daunorubicin exposure and were negatively 
exponentially related to cardiomyocyte viability. With 
3microM daunorubicin, the relative increase of AUC of 
cTnT and cTnI was 2.4- and 5.3-fold over the increase of 
LDH activity, respectively. In rabbits, the daunorubicin-
induced cardiomyopathy was associated with progressive 
increase of both cTnT and cTnI. Although the correlation 
between cTnT and cTnI cumulative release (AUCs) was 
found (R=0.81; P<0.01) and both cardiac troponins 
corresponded well with the echocardiographically-
assessed systolic dysfunction (R=0.83 and 0.81 for cTnT 
and cTnI, respectively; P<0.001), the first significant 
increase in cTnI levels was observed earlier (at a 
cumulative daunorubicin dose of 200mg/m(2)) than with 
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cTnT (350mg/m(2)). finally, our study has confirmed 
cTnT and cTnI as very sensitive and specific markers of 
anthracycline-induced cardiotoxicity.8 during a study we 
examined the discharge kinetics of cTnT and cTnI using 
an in vitro model of isolated rat neonatal ventricular 
cardiomyocytes (NVCM, 72h treatment with 0.1-3 
microM of daunorubicin) and compared it with data 
from a rabbit model of chronic anthracycline-induced 
cardiomyopathy in vivo (3mg/kg of daunorubicin 
weekly, 10 weeks). In cell-culture media, the cTnI and 
cTnT concentrations were concentration- and time-
dependently increasing in response to daunorubicin 
exposure and were negatively exponentially related to 
cardiomyocyte viability. With 3microM daunorubicin, 
the relative increase of AUC of cTnT and cTnI was 
2.4- and 5.3- fold over the increase of LDH activity; 
respectively.6 The info clearly established that the 
degradation pattern of cTnI is different for all the three 
groups- Control, Acebutolol and the Asphyxia. Just 
in case of Acebutolol the degradation of cTnI into its 
molecular fragments is at a far faster rate when put next 
to the Control and Asphyxia groups. The difference in 
degradation of cTnI is because Acebutolol is extremely 
cardiotoxic, and its effect on cardiac tissues is high and 
immediate. The myocardial damage is maximum {in 
case just in case} of Acebutolol poisoning then in case 
of Asphyxia then up to hurry group. The degradation 
of cTnI relies upon the severity of myocardial damage 
at the time of death. The 2 groups were compared with 
the control group. it absolutely was observed that just in 
case of death thanks to Acebutolol poisoning the speed at 
which intact cTnI fragmented into lower mass fragments 
was high as compared thereto of control and asphyxial 
group. A one-way ANOVA was accustomed test for 
preference differences among the three groups. The null 
hypothesis was that no difference exists between the 
populations.

Conclusion

The degradation pattern of cardiac troponin I can be 
used for determining post-mortem interval and its rate 
of degradation is dependent upon the cause of death 
which can be used for establishing the cause of death. 
It was also evident in our study that the degradation 
of intact cTnI into smaller molecular fragments is also 
dependent upon temperature. In order to know more 
about the measurement of cTnI fragmentation for the 

determination of the post-mortem interval, further 
investigations are necessary to understand more about 
the cTnI degradation pattern.
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Abstract
Background: Identification of an individual, living or dead is of paramount importance in forensic practice, 
especially when dismembered body parts or skeletal remains are received for examination. Estimation of 
stature is one of the important criteria in terms to determine the identity of individual. Many studies have 
revealed the relationship between stature and some parts of the skeleton and the body parts in consideration. 
This study will helpful when only skull is available for medico-legal examination. Aim: To estimate stature 
of person from head length. Material and Methods: A cross sectional study was conducted in Krishna 
Institute of Medical Sciences for a period of 2 months from April to May 2018. Data was collected by 
measuring stature using stadiometer and head length using spreading calliper in 200 medical undergraduate 
students (100 males and 100 females). Results: There is low statistically significant correlation between 
head length and stature (r=0.25 for males and r=0.22 for females). Conclusion: Accurate stature estimation 
is not possible from percutaneous head length.

Keywords: Stature, head length, correlation, regression, identification.

Introduction

Identification of an individual, living or dead is of 
paramount importance in forensic practice, especially 
when dismembered body parts or skeletal remains 
are received in mass disaster situation like plane 
crash, earthquake, tsunami and road traffic accidents 
for examination.1 In such situations, determining 
stature, age, sex and race are important to identify the 
individual.2 Stature is one of the most important features 
in identifying an individual.3 It is determined by a 
combination of environmental and genetic factors.4

Stature is defined as “natural height of a person in 
standing position”. It varies at different times of the 
day by one and half to centimetres. It is less in evening 

and afternoon due to reduced elasticity of the inter-
vertebral disc and longitudinal vertebral muscle.5 It 
increases progressively and becomes maximum at the 
age between 21-25 years. Later, for every 25 years, it 
is shortened by 2.5 cm due to thinning of intervertebral 
discs and some stooping posture as a result of decreased 
tone of muscles.6

There is biological relationship between stature and 
every part of human body which helps to estimate the 
stature from mutilated and dismembered body parts.7, 

8. There is no derived formula which can be applied 
universally to estimate stature from different body parts 
because the relationship between stature and different 
body parts vary according to age, sex, ethnicity and 
race.9

 Estimation of stature from head length helps to 
identify an individual especially when only head/skull 
of the deceased is available.10 The present study was 
attempted to find the correlation between head length 
and stature and estimate stature from head length among 
medical students.
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Materials and Methods

A cross sectional study was conducted for a period 
of 2 months from April 2018 to May 2018 in Department 
of Forensic Medicine and Toxicology, on 100 male and 
100 female medical undergraduate students who are 
born and bought up in different parts of India and of 
the age group of 18 to 24years. Medical student with 
history of accident, head injury, congenital deformity, 
hormonal imbalance, kyphosis, scoliosis were excluded 
from this study. Sample size was calculated by assuming 
correlation between stature and head length , r = 0.4, 
the minimum number of subjects to be included (n) 
calculated as 84 with 95% confidence and 95% power, 
thus, 100 males and 100 females were assessed in present 
study. After obtaining informed consent from students, 
the height of an individual was measured with help of 
stadiometer as a distance between vertex and standing 
platform.11 Student was standing in anatomical position, 
with palm facing medially and head in Frankfurt plane. 
All measurements were taken between 9am to 11am by 

single observer, repeated thrice and the mean was taken 
to eliminate diurnal as well as inter-observer variations. 
All measurements were taken in centimeters up to two 
decimal points. The head length was measured using 
spreading caliper from behind in an anatomical standing 
position, head being in Frankfurt plane.

Data was collected in pre-structured proforma, 
and analysed using descriptive statistics: correlation 
coefficient was calculated. Regression equation was 
formulated to estimate the stature by using software 
Statistical Package for the Social Science (SPSS) 20.

Results

The study consists of 200 healthy subjects consisting 
of 100 males and 100 females. The most common age 
was 20 years (males 38% and females 40%) followed 
by 21 years (males 28% and females 23%) as shown in 
Table 1. 

Table1. Frequency of males and females according to age.

Age (years)
Male Female

Frequency Percent Frequency Percent

18.00 8 8.0 5 5.0

19.00 18 18.0 27 27.0

20.00 38 38.0 40 40.0

21.00 28 28.0 23 23.0

22.00 7 7.0 4 4.0

23.00 1 1.0 1 1.0

Total 100 100 100 100.0

The mean age of males was found to be 20.11±1.072 years, ranging between 18 years and 23 years and mean age 
of females was found to be 19.97±0.979 years, ranging between 18 years and 23 years (Table 2). The mean length of 
head of males was found to be 18.34±0.667, ranging between 16.7cm and 20 cm and mean length of head of females 
was found to be 17.22±0.726, ranging between 15.6 cm and 18.6 cm. The mean stature of males was found to be 
173.71±6.259 cm, ranging between 157.5cm and 189 cm and mean stature of females was found to be 158.75±6.578 
cm, ranging between 141 cm and 175 cm as shown in Table 2. 
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Table 2. Descriptive statistics for age, head length and stature.

Parameter Minimum Maximum Mean± Std. Deviation

Age(yr)

Male 18 23 20.11±1.072

Female 18 23 19.97±0.979

Head length (cm)

Male 16.7 20 18.34±0.667

Female 15.6 18.6 17.22±0.726

Stature(cm)
Male 157.5 189 173.71±6.259

Female 141 175 158.75±6.578

Table 3. Regression equations for estimation of stature from head length 

Correlation 
Coefficient( r)

p value
(2-tailed)

Regression Equation SEE

Male 0.255 0.010 Stature=129.848+2.391x head length 16.811

Female 0.222 0.026 Stature=124.106+2.011x head length 15.380

The present study showed low significant positive 
correlation between stature and head length for males 
with correlation coefficient (r) 0.255 which is statistically 
significant at 0.01 level (p value 0.01) as shown in table 
3.

Regression equation for males is calculated as 
follows –

Stature (in cm) = 129.848+2.391x head length (in 
cm).

The present study showed low significant positive 
correlation between stature and head length for females 
with correlation coefficient (r) 0.229 which is statistically 
significant at 0.05 level (p value 0.026) as shown in table 
3.

The regression equation for females is calculated as 
follow –

Stature (in cm) = 124.106+2.011x head length (in 
cm).



Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4      111

Figure 1: Scatter diagram showing correlation between stature and head length in males.

Figure 2: Scatter diagram showing correlation between stature and head length in females.
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Discussion: 

Identification of the deceased is one of the main 
aims in forensic practice. It becomes extremely difficult 
when incomplete skeletal remains or highly decomposed 
bodies are brought for examination. In such situations, 
the main aim is to determine the stature, age, sex, and 
race. Estimation of stature is of great importance in 
forensic practice especially when head/skull is only 
available. The regression analysis is considered as the 
best and the most reliable method for such estimation.12

In the present study, it was observed that head length 
is more for males than females. Similar observation was 
found in a studies conducted by Kamal R with mean head 
length 18.43±1.05 cm in males and 17.63±0.86 cm in 
females, Reddy M with mean head length 19.6±0.9296 
cm in males and 18.926±0.644 cm in females, Mani 
DR with mean head length 20.41±0.68 cm in males and 
17.84±0.67 cm in females, Agnihotri AK with mean head 
length18.66±0.79 cm in males and 18.13±0.91cm in 
females, Shah RK with mean head length 18.553±0.604 
cm in males and 17.841±0.547 cm in females and Rajani 
Singh with mean head length 17.0±0.7 cm in males and 
16.0±0.8 cm in females because the male cranium is 
bigger than the females.2,3,4,12-17. 

It was found in the present study that mean stature 
for males is more compared to females because males 
are taller than females. This could be due to correlation 
of Y chromosome with stature and males attain puberty 
two years later resulting more growth compared to 
females.18,19 Similar observations were found in studies 
conducted by Kamal R (164.63±6.84 cm for males 
and 151.01±5.4 cm for females), Reddy M (mean 
stature 169.9±0.571 cm in males and 158.166±0.608 
cm in females), Mani R(172.23±16.55 cm for males 
and 159.69±8.15 cm for females), Manandhar B 
(169.45±7.06 cm for males and 160.27±10.38 cm for 
females), Agnihotri AK(173.40±7.70 cm for males and 
157.36± 6.17 cm for females), Shah RK (175.94±5.91 
cm for males and 161.11±5.62 cm for females), Singh R 
(167.2±7.8 cm for males and 157.0±6.0 cm for females), 
Wankhede KP (mean stature 170.97±6.80 cm in males 
and 156.89±5.89 cm in females).2-4, 9, 12-14, 20..

The present study showed that head length is not 
good indicator for estimation of stature of an individual 
both in males and females because of low significant 

positive correlation between stature and head length 
[correlation coefficient (r) for males 0.255 and females 
(r) 0.222] which are statistically significant at 0.01 level 
(p value 0.01) as shown in table 3. It could be due to the 
fact that the growth of skull (head length) is genetically 
determined.12 Similar observations are found in studies 
conducted by Kamal R [ male (r) 0.355 and female 
(r) 0.182], Agnihotri [male (r) 0.331 and female (r) 
0.159], Kokatanur [male (r) 0.299 and female (r) 0.126], 
Chourasia R [male (r) 0.241 and female (r) 0.173] and 
Wube B [male 0.422 and female 0.168].2,12, 17, 21, 22. In 
contrast to this, the study conducted by Reddy M showed 
positive correlation between stature and head length 
with correlation coefficient (r) for males 0.715 and (r) 
0.701 for females, by Manandhar B [(r) 0.706 for males 
and (r) 0.69 for females] and by Nemade P [(r) 0.745 for 
males and (r) 0.677 for females]3,9, 23. 

The estimation of stature from long bones is better 
than flat bones because long bones correlate positively 
with the stature compared to flat bones.24 But in 
forensic examination especially when head/skull is only 
available, head length is good predictor for estimating 
stature. As the correlation coefficient is considered to be 
significant only when it is more than 0.5, head length is 
not good predictor for estimating stature both in males 
and females because correlation coefficient for males is 
0.255 and 0.222 for females which are less than 0.5 as 
mentioned in table 3. 

The regression equations and correlation coefficients 
vary from one geographical location to another as stature 
is dependent on multiple factors such as race, nutritional, 
regional and geographical factors. Regression equations 
of one population cannot be applied to another population 
for stature estimation as they are population specific25.

Conclusion

The current study showed that accurate stature 
estimation is not possible from percutaneous head length 
as low significant positive correlation between stature 
and head length for males as well females was found in 
this study. Further investigations should be carried out 
on large study sample.
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Abstract
Background and objectives: Placement of more than two implants in the interforaminal area may create 
a greater implant-to-bone contact area that allows for better stress distribution and minimizes crestal bone 
loss. The purpose of this study was to analyze and compare the stress distribution around implants of the 
three or four implant‐retained mandibular overdenture.

Methodology: Two finite element models comprising an edentulous mandible with three and four implant 
supported mandibular overdenture with bar and clip attachment was used. A vertical load of 30 pounds was 
applied bilaterally to the first molar. Maximum and minimum von Mises stress values in the bone around 
the implants were evaluated. 

Results: The highest stress value was observed in the bone around the distal implants and lowest stress 
value was concentrated in the middle implant in the molar region in three implant supported overdenture. 
The highest stress value was concentrated in the bone around the distal implants and lowest stress value was 
concentrated in the anterior implants in four implant supported overdenture. Stress values were more on four 
implant supported overdenture than three implant supported overdenture. 

Conclusion: Within the limitation of the study, three implant supported overdentures demonstrated lesser 
stress in comparison to the four implant supported overdentures. The stresses generated were higher in the 
bone around the distal implants and lowest in the middle and anterior implants. 

Key words: Finite element analysis; overdenture; implant; cantilever; edentulous mandible 

Introduction 

The prosthetic management of the completely 

edentulous patient has long been a major concern. 
Mandibular implant-retained overdentures are the most 
effective treatment for edentulous patients. 1-4

Mandibular overdentures are usually supported by 
two to five implants between the mental foramina with 
soft tissue support in the posterior areas5-7. It has been 
concluded that the stress distribution pattern is more 
uniform when the load is applied over an increasing 
number of implants8. Also, it is useful for retaining and 
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stabilizing dentures and has economic benefits.5,9   More 
than two implants in the inter-foraminal area may create 
a greater implant-to-bone contact area allowing better 
stress distribution and minimizes crestal bone loss.10  

Another point to be considered is the cantilever 
length which influence forces transferred to implants 
and bone and has direct clinical effect on marginal bone 
loss, so it is important that its effects on stress transfer 
to be investigated.11-12Regardless of the length of the 
cantilever, the greatest tensions will always be located on 
the region of the implant closest to the load application 
point.13

Finite element analysis (FEA) has been widely used 
to investigate the stress and strain distribution at the peri-
implant bone interface in edentulous jaws. 2,14-15Despite 
limitations of this theoretical method, FEA is acceptable 
in stress distribution analysis in complicated structures 
such as human alveolar bone.16Studies using FEA has 
several benefits as against studies with real models. 
The experiments are repeatable, there are no ethical 
considerations and the study designs may be modified 
and changed as per the requirement.17

Methodology

In this in vitro study, the experimental designs of 
simulated three and four implant‐retained overdenture 
models were fabricated using Materialise MIMICS 
software (Materialise Interactive Medical Image Control 
System; Materialise, Leuven, Belgium). MIMICS uses 
the computerized tomography (CT) images to generate 
a 3Dimensional (3D) point cloud model which was then 
transferred to CATIA (Computer Aided 3D Interactive 
Application) software to obtain a 3-D solid model 
(Figure 1).In the first model, three implants and in the 
second one, four implants3.75 mm × 10 mm ((Nobel 
Biocare),were embedded.

In the first model, one implant was placed in 
the midline of the arch, and the others were placed 
approximately 12 mm from the midline. In the other 
model, the implants were placed 8mm apart. In 
the models, the implants were vertically oriented, 
perpendicular to the occlusal plane, and parallel to each 
other. Implants were connected using dolder bar and clip 
attachments (RHEIN 83 Co-Cr castable type). Two clips 
were placed in three implant‐retained models and three 

clips in four implant‐retained models. 

The cantilever bars for each model was considered 
with 13 mm length. The mucosa and cortical bone were 
reproduced as a 2 mm and 2.5 mm layer, respectively to 
simulate D2 type bone18. The models were scanned with 
a profile projector to obtain reverse-engineered sketches. 
The numerical values obtained from the sketches were 
put in the CATIA software to create the geometric model 
of the components. 

The overdenture prosthesis was created using a 
CT image of the denture and MIMICS software. The 
surface model was then transferred to CATIA software 
to obtain a 3D solid model of the overdenture. All the 
geometric models i.e, implant with attachment systems, 
overdenture prosthesis, and the bone were combined with 
a Boolean operation to create two 3D working models in 
the ANSYS Software. The implant‐bone interface was 
assumed to be fully osseointegrated.

Geometric working models were then converted into 
the finite element model using ANSYS software. Table 
1 represents numbers of elements and nodes in all study 
models. The analysis was performed on a computer with 
Windows 10/Intel Pentium DProcessor3.00+/CPU: 3.00 
GHz/RAM: 32GB. 

All materials were assumed linear, elastic, and 
isotropic; their properties were taken from the literature 
13, 19-22[Table 2].The boundary conditions were set as 
fixed between the implant and the bone. The connection 
between the attachment system (patrix) and denture was 
modelled as fixed. 

A vertical static load of 30 pounds was applied 
bilaterally in the central fossa region of the first molar 
tooth, and load distribution patterns were analysed23. 

Results 

Maximum and minimum von Mises stress values 
were obtained for each model under bilateral vertical 
loading conditions. Data for von Mises stresses were 
produced numerically, color-coded and compared 
among the models. Stress analysis revealed that for 
three implants with cantilever, highest value of the stress 
was seen in the bone surrounding the distal implants 
placed approximately in the canine region. The stress 
distribution pattern around the middle implant was 
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different from other regions. Stress distribution patterns 
in the distal implants were similar. The minimum 
stresses were concentrated in the middle implant. 
Maximum stresses in the bone around the implant were: 
399.32 MPa and minimum stresses in the bone around 
the implant: 45.124 MPa. 

Stress analysis revealed that for four implants 
with cantilever maximum stresses were concentrated 
at the bone surrounding the distal implants placed 
approximately in the premolar region. The minimum 
stresses were concentrated in the anterior implants 

placed approximately in the canine region. The 
stress distribution pattern around the implants placed 
approximately at the canine region was different from 
other regions. Stress distribution patterns in the distal 
implants were similar.Maximum stresses in the bone 
around the implant on bilateral vertical loading was: 
495.74 MPa and minimum stresses in the bone around 
the implant on bilateral vertical loading was: 10.476 
MPa. The stress distribution in the bone around the four 
implant supported overdenture with cantilever bar were 
higher than three implant supported overdenture with 
cantilever bar.
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Table 1: Number of nodes and elements in all meshed components

Modelling situations Three implants Four implants

Nodes Elements Nodes Elements

13mm cantilever 106235 95968 125986 98936

Table 2: Material properties used in the finite element model

Anatomic 
structure

Young’s 
modulus (mpa)

Poisson’s 
ratio References

Cortical bone 13700 0.30 16

Cancellous bone 1370 0.30 16

Cobalt chromium alloy 218000 0.33 64

Overdenture 2700 0.35 63

Implant complex 110000 0.35 62

Discussion

The stress pattern around implants supporting 
overdentures is considered to be more complicated 
than in fixed prostheses due to the resiliency of the 
mucosa and movement of the prosthesis5, 24-25. In the 
present study, the load levels of 30 pounds were selected 
because they were within the range of normal occlusal 
mastication force and near the maximum load measured 
in implant overdenture patients.5, 24-25The first molar 
was selected as maximum bite forces are concentrated 
in the region where there is maximum contraction of 
all elevator muscles.25-26The vertical bilateral load was 
applied to simulate the masticatory forces.  Also, loads 
were applied vertically as it was found by many studies 
that applying vertical loads on the overdenture generate 
more stresses than do oblique forces.27

In the models with three implant supported 
overdenture, applying 30 pounds load at the molar 
region increased the induced stresses in the bone around 
the distal implants and decreased the induced stresses 
in the bone around the middle implant. Under similar 
conditions, with four implant supported overdenture, 
induced stresses were more in the bone around the 

distal implants and less in the bone around the anterior 
implants. Cantilever is a class-1 lever, which increases the 
amount of stress around the implants closest to the force 
application and induces less stress around the farthest 
implants from the point of force application10. A study 
by Liu et al showed that in the three-implant-supported 
overdentures, no strain concentration was found in the 
cortical bone around the middle implant.7

These finding agree with findings of previously 
done studies24,28 which concluded that implant retained 
overdenture associated with bar-clip anchor with two 
distally placed cantilevers displayed the greatest stress 
level, although cantilever extensions of bar attachments 
have been recommended for mandibular implant-
retained overdentures to increase denture stability 
against non-axial loading. 

When stress values were considered in implants, 
maximum stress concentration was seen around the 
neck of the implant in the present study. This is similar 
to the results obtained by various other studies which 
demonstrated that, bone loss begins around the implant 
neck due to higher bone stresses at the crestal region.19

The highest stress generation was noticed when 
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four implants were used to support the mandibular 
overdenture. This is because the magnitude of stress 
distribution is directly proportional to implant number 
and inter implant distance based on leverage principle. 
This finding may not be, only related to the implant 
number but also to the unequal load reaching the distal 
and anterior implants and the supporting structures as 
the load was applied bilaterally on the molar region. 
This may also be due to premature contact between 
the acrylic denture base with the contra lateral implant. 
Hence, precise relief of the acrylic denture base around 
the overdenture abutments can be an important issue, 
especially when more resilient clips are used for the bar 
attachment.

Some authors believe that increasing the number 
of implants can reduce the stresses on the supporting 
implants.29In the triangular arches adding the middle 
implant may serve as an indirect retainer or as a vertical 
stop for preventing sitting of the anterior portion of 
over denture.29 Therefore, a third implant can be placed 
between the original two when patients rehabilitated by 
two‐implant overdentures report constant and obvious 
denture rotation around the fulcrum line.7 Additionally, 
the risk of screw loosening is also reduced with a third 
implant, and the resultant greater surface area of implant 
to bone allows better distribution of forces and, therefore, 
minimizes the loss of crestal bone.10

Reliable clinical conclusions cannot be drawn from 
finite element studies as they are theoretical in nature and 
have some limitations when predicting the response of the 
biological tissues to applied loads,19  therefore, reliable 
clinical conclusions cannot be drawn. It is important to 
know that peri-implant tissues are complex and their 
simulation in FEA is approximate.19   In the current 
study, it was assumed that the bone-implant interface 
was completely osseointegrated. This assumption may 
not reflect the actual clinical situation17.In addition, it 
was assumed that all the structures in the model are 
homogeneous and isotropic and they possess linear 
elasticity. But in reality living tissues behave differently, 
they are transversely isotropic and inhomogeneous. The 
design of occlusal surface also can influence the stress 
distribution. 

Conclusion

Stress values in the bone around the four implant 

supported overdenture were higher than three implant 
supported overdenture.In three implant supported 
overdenture, stress values were higher in the bone around 
the distal implants and lowest in the middle implant. 
In four implant supported overdenture with cantilever, 
stress values were higher in the bone around the distal 
implants and lowest in the anterior implants.

Ethical Clearance: Obtained from AJIMS ethics 
committee, Mangalore for the study.

Source of Funding: Self

Conflict of Interest: Nil

References

1.  Von Wowern N, Gotfredsen K. Implant-supported 
overdentures, a prevention of bone loss in 
edentulous mandibles? A 5-year follow-up study. 
Clin Oral Implants Res. 2001;12:19–25. 

2.  Prakash V, D’Souza M, Adhikari R. A comparison 
of stress distribution and flexion among various 
designs of bar attachments for implant overdentures: 
a three dimensional finite element analysis. Indian J 
Dent Res. 2009;20:31–36. 

3.  Chun HJ, Park DN, Han CH, Heo SJ, Heo MS, 
Koak JY. Stress distributions in maxillary bone 
surrounding overdenture implants with different 
overdenture attachments. J Oral Rehabil. 2005; 
32:193–205. 

4.  Ortegon SM, Thompson GA, Agar JR, Taylor 
TD, Perdikis D. Retention forces of spherical 
attachments as a function of implant and matrix 
angulation in mandibular overdentures: an in vitro 
study. J Prosthet Dent. 2009; 101:231–238.

5.  Celik G, Uludag B. Photoelastic stress analysis of 
various retention mechanisms on 3-implant-retained 
mandibular overdentures. J Prosthet Dent. 2007; 
97:229-35.

6.  Misch CE. Dental Implant Prosthetics., 2nd ed, St. 
Louis: Elsevier Mosby; 2005. Chapter 8: Treatment 
plans related to key implant positions and number.

 7.  Liu J, Pan S, Dong J, Mo Z, Fan Y, Feng H. 
Influence of implant number on the biomechanical 
behaviour of mandibular implant-retained/ 
supported overdentures: A three-dimensional finite 
element analysis. J Dent. 2013; 41:241-9.



120      Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4

8.  Burns DR. Mandibular implant overdenture 
treatment: Consensus and controversy. J 
Prosthodont 2000; 9:37-46.

9.  Ochiai KT, Williams BH, Hojo S, Nishimura 
R, Caputo AA. Photoelastic analysis of 
the effect of palatal support on various 
implantsupportedoverdenture designs. J Prosthet 
Dent. 2004;91:421–427.

10.  Misch CE. The edentulous mandible: an organized 
approach to implant-supported overdenture. In: 
Misch CE, ed. Contemporary Implant Dentistry. 
3rd ed. St. Louis, Mo: Mosby; 2008:293–313.

11. White SN, Caputo AA, Anderkvist T. Effect of 
cantilever length on stress transfer by implant 
supported prostheses. J Prosthet Dent 1994; 71:493 
9.

12. Lindquist LW, Rockler B, Carlsson GE. Bone 
resorption around fixtures in edentulous patients 
treated with mandibular fixed tissue integrated 
prostheses. J Prosthet Dent 1988; 59:59 63.

13. Greco GD, Jansen WC, LandreJuniorJ, Seraidarian 
PI. Stress analysis on the free end distal extension 
of an implant supported mandibular complete 
denture. Braz Oral Res 2009; 23:182- 9.

14. Menicucci G, Lorenzetti M, Pera P, Preti G. 
Mandibular implantretainedoverdenture: finite 
element analysis of two anchorage systems. Int J 
Oral Maxillofac Implants. 1998; 13:369–376. 

15.  Baggi L, Cappelloni I, Di Girolamo M, Maceri F, 
Vairo G. The influence of implant diameter and 
length on stress distribution of osseointegrated 
implants related to crestal bone geometry: a 
threedimensional finite element analysis. J Prosthet 
Dent. 2008; 100:422–431.

16. Ebadian B, Mosharraf R, Khodaeian N. Finite 
element analysis of the influence of implant 
inclination on stress distribution in mandibular 
overdentures. Journal of Oral Implantology. 2015 
Jun;41(3):252-7.

17. Hussein MO. Stress-strain distribution at 
bone-implant interface of two splinted overdenture 
systems using 3D finite element analysis. J 
AdvProsthodont. 2013;5:333-40.

18. Ebadian B, Mosharraf R, Khodaeian N. Effect 
of cantilever length on stress distribution around 

implants in mandibular overdentures supported 
by two and three implants. European Journal of 
Dentistry. 2016 Jul;10(03):333-40.

19. Zampelis A, Rangert B, Heijl L. Tilting of splinted 
implants for improved prosthodontic support: a 
two-dimensional finite element analysis. J Prosthet 
Dent. 2007;97(suppl 6):S35–S43.

20. Maeda Y, Wood WW. Finite element method 
simulation of bone resorption beneath a complete 
denture. J Dent Res. 1989;68:1370–1373. 

21.  Greco GD, Jansen WC, Landre Junior J, Seraidarian 
PI. Biomechanical analysis of the stresses generated 
by different disocclusion patterns in an implant-
supported mandibular complete denture. J Appl 
Oral Sci. 2009; 17:515–520.

22.  Manda M, Galanis C, Georgiopoulos V, Provatidis 
C, Koidis P. Effect of severely reduced bone support 
on the stress field developed within the connectors 
of three types of cross-arch fixed partial dentures. J 
Prosthet Dent. 2009; 101:54–65.

23. Memari Y, Fattahi P, Fattahi A, Eskandarion S, 
Rakhshan V. Finite element analysis of stress 
distribution around short and long implants in 
mandibular overdenture treatment. Dental Research 
Journal. 2020 Jan;17(1):25.

24. Mericske-Stern R. Force distribution on implants 
supporting overdentures: the effect of distal bar 
extensions. A 3-D in vivo study. Clin Oral Implants 
Res. 1997;8:142–151.

25. Sadowsky SJ, Caputo AA. Stress transfer of four 
mandibular implant overdenture cantilever designs. 
J Prosthet Dent. 2004; 92: 328–336.

26. Sadowsky SJ, Caputo AA. Effect of anchorage 
systems and extension base contact on load transfer 
with mandibular implant-retained overdentures. J 
Prosthet Dent. 2000;84:327–334. 

27. Van Staden R.C., Guan H., Loo Y.C. Application 
of the finite element method in dental implant 
research. Comput Methods Biomech Biomed 
Engin. 2006;9:257–270.

28.  Naert IE, Hooghe M, Quirynen M, van Steenberghe 
D. The reliability of implant-retained hinging 
overdentures for the fully edentulous mandible An 
up to 9-year longitudinal study. Clin Oral Investig. 
1997; 1:119-24.



Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4      121

29.  Ebadian B, Mosharraf R, Khodaeian N. Effect 
of cantilever length on stress distribution around 
implants in mandibular overdentures supported 

by two and three implants. European Journal of 
Dentistry. 2016 ;10(03):333-40.



122      Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4

A Study on Oxygen Consumption in Freshwater Fish Labeo 
Rohita Exposed to Lethal and Sub Lethal Concentrations of 

Ethion 50%Ec

Ch.Prasanna1, Ch.Anithasmruthi2, V.Venkatarathnamma3

1Department of Environmental Sciences, Assistant Professor, A.S.N Group of Institutions, Tenali, Guntur - 522201, 
A.P. 2Department of Zoology and Aquaculture, Research Scholar, 3Department of Zoology and Aquaculture, 

Associate Professor, Acharya Nagarjuna University, Guntur, A.P.

Abstract
The pesticide pollution different classes like organochlorines, organophosphates, carbamates and other new 
generation ones affect the fish oxygen consumption in sublethal concentrations. Respiratory responses to 
lethal concentrations increase the ventilation volume and symptoms of pesticide intoxication suggesting 
that the effect on respiratory surface were high in fish. Hence, in the present study an attempt has been 
made to study the effect of lethal(1.2µg/l) and sub-lethal 1/10(0.12µg/l) LC50 and 96hrs of 50% mortality 
concentrations of Ethion 50% EC an Organophosphate effect on oxygen consumption for 24 h at each 2 
hours interval to the Indian major carp, Labeo rohita (Hamilton). Oxygen consumption of aquatic animals is 
a very sensitive physiological process and therefore, alteration in the respiratory activity is considered as an 
indicator of stress of animals exposed to pesticides. The significant drop in the rate of oxygen consumption 
was observed in the present study in lethal and sub-lethal concentrations. 

 Keywords: Ethion 50%EC, Labeo rohita, Lethal and sub lethal concentrations, O2Consumption

 Introduction

Oxygen consumption plays a major role in the 
physiology of fish and it is also an index of its metabolic 
rate. Various factors like size, temperature, stocking 
density, seasonal variation1 physiological factors 
and starvation influence oxygen consumption in fish. 
Besides this, various constituents of medium also affect 
oxygen consumption and fish absorbs oxygen directly 
from the water into their blood stream using their gills. 
Oxygen stress is a common cause of disease outbreaks 
the amount of oxygen in water decreases as temperature 
and altitude increases. As temperatures increases, fish 
metabolism also increase. Hence, they consume more 

amount of oxygen and the increase in temperature leads 
to increase fish metabolism causes oxygen depletion in 
the summer. 

Fish have long been valued as an excellent indicator 
of water pollution and oxygen consumption is a very 
sensitive physiological process and the change in 
respiratory activity has been used as an indicator of 
stress in animal exposed to toxicants. Hypoxia caused 
significant increase in haemoglobin, haematocrit and 
mean corpuscular haemoglobin concentration2,3. The 
physiological and behavioral alterations occur in fishes 
in the absence of sufficient oxygen. The fishes were 
affected, either directly through uptake from the water, 
or indirectly through their diet vegetation, invertebrates 
or smaller fish4. 

The rate of oxygen consumption is considered as a 
reflection of the total metabolism and metabolic rate of 
the aquatic organisms. The water current flows around 
the gills; carries the toxicants directly, before that of all 
other internal organs. The changes in oxygen uptake is 
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widely used in physiology as a biological indicator that 
integrates the overall metabolic activity of an animal in 
response to specific environmental stress factors because 
it reflects the energy expenditure and, ultimately, the 
food requirements. The changes in the respiratory 
activity of fish have been used by several investigators 
as indicators of response to pesticides5. The oxygen 
consumption is a useful measure of sub-lethal effects 
because energy processes being disturbed are indicators 
of overall physiological state and of pesticide poisoning 
leading to respiratory distress which is used to assess the 
toxic stress. 

The O2 consumption is a very sensitive physiological 
process and the change in respiratory activity has been 
used as an indicator of stress in animals exposed to 
toxicants6. The oxygen consumption is not often used 
as a bioindicators of pollution associated stress in 
biological early warning systems. Respiratory responses 
were found to be less sensitive, but also could be 
successfully used in bioassay testing of treated industrial 
and municipal effluents, before they are discharged into 
receiving waters. In the gill epithelium, the tissue will 
have intracellular and extracellular exchange of ions 
related to oxygen and chloride shift any xenobiotics 
chemical having the capacity to alter this structure will 
affect the oxygen carrying capacity of haemoglobin and 
reduction in oxygen uptake. The gill damage observed 
in fish exposed to toxicant was due to impairment in the 
respiratory metabolism. This is also due to the fact that 
any pollutant including pesticide should enter into the 
fish, mainly through the gills only7.

The metallic pollution and pesticides of different 
classes like organochlorines, organophosphates, 
carbamates and other new generation ones affect the 
fish oxygen consumption in sublethal concentrations. 
Respiratory responses to lethal concentrations increase 
the ventilation volume and symptoms of pesticide 
intoxication suggesting that the effect on respiratory 
surface were high in fish8. Hence, in the present study an 
attempt has been made to study the effect of sub-lethal 
and lethal concentrations of Ethion 50% EC on oxygen 
consumption for 24 h at each 2 hours interval to the 
Indian major carp, Labeo rohita (Hamilton).

Material and Methods

The fish Labeo rohita were brought from local fisheries 

forms of Kuchipudi, Guntur (DT). The experiment on the 
oxygen consumption of the fish Labeo rohita was carried 
out in a respiratory apparatus developed 9. The fish were 
acclimatized to the laboratory conditions in well aerated 
water for 7 days, used in the toxicity experiments (Table. 
1). During this period, the fish were regularly fed with 
add libitum, but the feeding was stopped before two 
days prior to the experiment. The fish measuring 6 to 
7 ± ½ cm in length and 6 to 8 ± ½ gm in weight, all 
the precautions laid down on recommendations of the 
toxicity tests to aquatic organisms are followed10 and the 
method was used to estimate O2 levels in lethal and sub 
lethal concentrations11.

Results and Discussion

Present study O2 consumption of fish Labeo rohita 
exposed to Ethion 50%EC. 0hr in control (0.892), in 
sublethal (0.880) and lethal concentration was in (0.846) 
and sublethal (0.952) lethal (8.18) respectively and 6hrs 
O2 consumption in control (0.718) and sublethal (1.360) 
lethal (0.712) i.e sudden change in O2 consumption 
levels were observed in the sublethal concentrations to 
compare with lethal concentration after other hrs the 
O2 consumption levels were gradually decreased in all 
exposure of the fish Labeo rohita.

The whole animal oxygen consumption of control 
and experimental fish, calculated per gram wet body 
weight in sub-lethal and lethal concentrations of 
Pesticide Ethion 50% EC commercial grade for Labeo 
rohita. The results of the experiments and values are 
graphically represented by taking time on X-axis and the 
amount of oxygen consumed per gram body weight on 
Y-axis, in the fig.

Oxygen consumption measurements provide a 
robust indicator of whole animal stress and concomitant 
water quality. Respiratory rate is the basic parameter, and 
serves as one of the indicators of environmental stress12. 
Gills are the major respiratory organs and all metabolic 
pathways depend upon the efficiency of the gills for their 
energy supply and damage to these vital organs causes 
a chain of destructive events, which ultimately lead 
to respiratory distress13,14. Oxygen uptake rate would 
rapidly decreased15.
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In the present study sub-lethal concentrations of 
Ethion 50% EC; it was observed that fish Labeo rohita 
showed tendency of increase in oxygen consumption 
during the initial time of exposures i.e. 1 to 6 hours and 
a gradual decrease was observed during the subsequent 
period of study. The sub-lethal concentration of 
toxicants is inevitable. In such a case, the fish Labeo 
rohita was more sensitive to toxicant. The toxicant stress 
in oxygen consumption along with depletion in oxygen 
in aquaculture practices make them less fit and reduction 
in growth due to lack of proper metabolism. The fish 
was in more stress during first hour and later they are 
showing signs of recovery. That recovery is evident as 
the toxicant exposure is increased in time, during 24 hrs 
experiment.

A comparison is made between the effects of lethal 
concentrations of Ethion 50% EC on Labeo rohita 
decreased in oxygen consumption was observed. Hence, 
it has sensitive on toxic stress as a result of more oxygen 
consumption and the results were compared with 

other researchers. In controls also, the rate of oxygen 
consumption was gradually decreased and this can be 
attributed to the starved conditions and the reduced 
metabolic rates of the starved fish. In exposed fish, the 
reduction in oxygen uptake can be correlated to the 
extent of damage of gill epithelium, throughout the 
experimental period, the fish showed severe respiratory 
distress and rapid opercular movements leading to the 
higher amount of toxicant uptake, increased mucus 
secretion, higher ventilation volume and decrease 
in oxygen uptake efficiency, labored breathing and 
engulfing of air through the mouth fish Labeo rohita 
observed exposed to Ethion 50% EC. 

The increased oxygen consumption at initial 
stages of exposure i.e. 6 h This present study is in 
agreement with16 dimethoate and carbaryl in which an 
elevation in oxygen uptake is observed during initial 
stages of exposure i.e., 1-4 hours followed by decrease 
in subsequent hours. Oxygen consumption was first 
stimulated and then inhibited in Labeo rohita exposed to 
lethal and sublethal concentrations of Ethion 50% EC.

The amount of oxygen consumed in mg/g body weight/hrs of the fish Labeo rohita exposed to sub-lethal 
and lethal concentration of Ethion 50%EC:

Hours Control 50%ECSub-lethal % Change 50% EC Lethal % Change

0
0.892

±0.006
0.880

±0.006
1.34

0.874
±0.005

2.01

2
0.846

±0.004
0.952

±0.003
12.52

0.818
±0.006

3.30

4
0.793

±0.004
1.118

±0.006
40.98

0.752
±0.006

5.17

6
0.778

±0.006
1.360

±0.003
74.80

0.712
±0.005

8.48

8
0.769

±0.005
0.742

±0.005
4.56

0.654
±0.005

14.95

10
0.736

±0.006
0.698

±0.004
5.16

0.618
±0.005

16.03

12
0.729

±0.003
0.682

±0.007
6.44

0.595
±0.003

18.38

14
0.715

±0.004
0.623

±0.003
12.86

0.570
±0.003

20.27

16
0.708

±0.004
0.547

±0.003
22.74

0.535
±0.004

24.43

18
0.789

±0.003
0.538

±0.006
31.28

0.496
±0.003

36.65

20
0.692

±0.003
0.450

±0.003
34.97

0.390
±0.005

43.64

22
0.687

±0.003
0.415

±0.004
39.59

0.324
±0.004

52.83
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Values are the mean of five observations: Standard 
Deviation is indicated as (±)., Value are significant at 
p < 0.05

Gills are the major respiratory organs and all 
metabolic pathways depend upon the efficiency of the 
gills for their energy supply and damage to these vital 
organs causes a chain of destructive events, which 
ultimately lead to respiratory distress13. Pronounced 
secretion of mucus layer over the gill lamellae has been 
observed during pesticide stress. Secretion of mucus 
over the gill curtails the diffusion of oxygen17, which 
may ultimately reduce the oxygen uptake by the animal. 
In the present study, the reduction in oxygen uptake can 
be correlated to the extent of damage of gill epithelium18. 

The metabolic rate (in relation to respiration) of 
fish could be increased under chemical stress. 15the 
dimethoate is efficiently absorbed across the gill and 
diffused into the blood stream resulting toxic stress to 
fish. Similar trend was reported in Channa punctatus19. 
Labeo rohita exposed to permethrin16. Similarly earlier 
works revealed a significant reduction in oxygen 
consumption by many fish species under the toxic stress 
of aquatic pollutants such as insecticides5,20.

Oxygen consumption of aquatic animals is a very 
sensitive physiological process and therefore, alteration 
in the respiratory activity is considered as an indicator of 
stress of animals exposed to pesticides. The significant 
drop in the rate of oxygen consumption was observed 
in the present study. That gill architecture was severely 
affected in the fish Labeo rohita exposed to pesticide. 
The respiratory metabolism was impaired and damage 
in the gills of fish exposed to the pesticides16 . An initial 
increase in oxygen consumption in sublethal and lethal 
concentrations followed by a decline in subsequent hours 
and lethal dosed fish21. The decreased rate of oxygen 
consumption with the increase in the test concentrations 
of pesticide also consequently decreased metabolic rate.

21Observed enhancement in the oxygen consumption 
rate initially in the fishes of sub-lethal and median lethal 
exposures to endosulfan might be due to a sudden response 
of the fish to the impending toxicity of endosulfan 
However, the declining respiratory rates recorded in 
the subsequent periods in sub-lethal and median lethal 
exposures suggest that the fish could not succeed in their 
attempts of boosting oxidative metabolism. The analysis 

of data from the present investigation indicates a 
considerable effect of Ethion 50% EC. The present study 
revealed alterations in the oxygen consumption of Labeo 
rohita exposed to sublethal and lethal concentrations 
probably due to impaired oxidative metabolism and 
pesticide induced stress.

The rate of oxygen consumption is influenced by 
several factors such as activity, temperature, body size 
and stage in life cycle, season, time of the day and genetic 
background 23,22. Since most fish breathe water in which 
they live, changes in the chemical properties might 
reflected in the animal’s ventilator activity, particularly 
the environment affects respiratory gas exchange. 
Oxygen consumption is an important parameter to 
assess the toxicological stress, since it serves as index 
of energy expanded and speaks of physiological and 
metabolic state of an organism. Generally toxicants gain 
entry through food chain or respiratory surfaces, the 
physiological function affected on oxygen consumption.

 The metabolic rate has been measured by 
determining the oxygen consumption, which provides 
information on the ability of the fish to extract oxygen 
from pesticide polluted water. An early symptom of acute 
pesticide toxicity is respiratory distress17,24. Respiratory 
rate has been recognized as an important indicator 
of stress in organisms exposed to toxic substances. 
Toxicants from the environment mainly enter fish by 
means of their respiratory systems25. A mechanism of 
toxicant uptake through gills probably occurs by simple 
diffusion through pores and is then absorbed through 
cell membranes.

Oxygen consumption in lethal and sub lethal 
concentration indicate the sequence type of compensatory 
mechanism, which operates within the animal to overcome 
the load of toxic stress. In the present study the variation 
in oxygen consumption is an indicator of stress, which 
frequently used to evaluate the changes in metabolism 
under environmental deterioration. It is evident from the 
studies that the Ethion 50% EC fresh water fish L. rohita 
affected. Oxygen consumption of L. rohita under lethal 
and sublethal concentrations of pesticide to compared 
with control. Since most fish breathe in the water in 
which they live, changes in the chemical properties in 
it might be reflected in the animal’s ventilator activity; 
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particularly the environment factors affect respiratory 
gas exchange26. The fluctuated response in respiration 
might attribute to respiratory distress because of the 
impairment of oxidative metabolism. Disturbance in the 
oxidative metabolism under cypermethrin toxicity in 
Cyprinus carpio25.

Oxygen is essential for many metabolic processes 
that are vital to aerobic life. This dependence on oxygen, 
forces aerobic life to with stand considerable toxicity27. 
The oxygen paradox derives from the chemical nature of 
oxygen, which in its atomic form (0) is a free radical and 
in its molecular form (O2) is a free bi-radical28. 29 Which 
have speculated that during oxidative stress, catalase 
activity decreases, hydrogen peroxide accumulates 
and thereby more peroxidation of lipids is favored. 
Contaminated water may contain a wide range of 
organic and metallic pollutants, including polynuclear 
aromatic hydrocarbons, organochlorine pesticides 
(DOT, dieldrin), polychlorinated dibenzo-p-dioxins, 
dibenzofurans and other heterocyclic, organophosphate 
fertilizers, estrogenic compounds and many metals. 
Most of these are powerful oxidants30. 

 Conclusion

Oxygen consumption in lethal and sub lethal 
concentration indicate the sequence type of compensatory 
mechanism, which operates within the animal to 
overcome the load of toxic stress. In the present study 
the variation in oxygen consumption is an indicator of 
stress, which frequently used to evaluate the changes 
in metabolism under environmental deterioration. It is 
evident from the studies that the Ethion 50% EC fresh 
water fish L. rohita affected. 
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Abstract
Background: Oedema is defined as excessive accumulation of free fluid in interstitial tissue spaces and 
serous cavities. The oedema may be of 2 main types: Localized when a particular organ or limb is involved 
e.g. lymphatic oedema, inflammatory oedema, allergic oedema and generalized when it is systemic in 
distribution, particularly seen in the subcutaneous tissues. The gold standard therapy for lymphedema is 
complex decongestive therapy (CDT). The first stage of CDT includes manual lymphatic drainage (MLD), 
compression therapy, exercise, and good skin care. The second phase, consisting of self-managing lymphatic 
massage, daily use of compression garments, and self-directed continuation of the exercises, should be 
implemented only after the completion of the first phase. Also, Faradism under pressure (FUP) is beneficial 
in oedematous conditions. In FUP, the pumping action of the alternate muscle contraction and relaxation, 
brings about increased venous and lymphatic return. The fluid is propelled towards the heart by an inward 
pressure on the tissue spaces and veins caused by the contraction of the muscle.

Objectives: The objectives of the study were as follows: To determine effect of faradism under pressure in 
peripheral oedema. To determine effect of complex decongestive therapy. To compare the effect of faradism 
under pressure and complex decongestive therapy in peripheral oedematous conditions.

Methods: Ethical clearance was obtained from the institutional ethical committee. A total of 20 subjects 
were assessed and all were included in the study based on inclusion criteria. Oedema was diagnosed using 
volumetric and girth assessment. Results: Intra-group statistical analysis of intervention group, pre-post 
volumetric measurement score was 33.6 ±9.192 and was found to be extremely significant and pre-post girth 
assessment score was 2.540 ± 0.9513 which was extremely significant. Conclusion: We found that both FUP 
and CDT were significantly effective in reducing peripheral oedema but CDT was more effective compared 
to FUP. This treatment was effective by reducing the volumetric and girth measurements which improved 
quality of life of patients.

Keywords:  Oedema, Faradism under pressure, Complex decongestive therapy

Introduction

Oedema is defined as excessive accumulation of 
free fluid in interstitial tissue spaces and serous cavities. 

When oedema is in the subcutaneous tissues, momentary 
pressure of finger produces depression which indicates 
pitting oedema. The other type is non-pitting oedema 
in which no pitting is produced on pressure e.g. in 
myxoedema, elephantiasis. The oedema may be of 2 
main types: Localized when a particular organ or limb is 
involved e.g. lymphatic oedema, inflammatory oedema, 
allergic oedema and generalized when it is systemic 
in distribution, particularly seen in the subcutaneous 
tissues.1,2 Chronic accumulation of oedema in both or 
single limb indicates venous insufficiency in case of 
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dependent oedema and hemosiderin deposition. Skin 
care is important to prevent skin breakdown and ulcers.3 

Pathogenesis of oedema is based on Starling’s rule on 
capillary fluid dynamics. Starling’s rule states that net 
filtration through capillary membrane is proportional 
to the hydrostatic pressure difference across the 
membrane minus the oncotic pressure difference. 
These pressures are called Starling’s forces. These 
forces are maintained by enhanced sodium reabsorption 
from renal tubules.4 Oedema is classified in 4 types 
depending upon mechanism causing edema : Increased 
capillary hydrostatic pressure, decreased plasma 
oncotic pressure, enhanced hydraulic permeability of 
capillary walls, lymphatic obstruction.4,5 In increased 
capillary permeability, capillary endothelium is injured 
by capillary poisons such as toxins and their products, 
histamine, anoxia, venoms, certain drugs and chemicals 
and capillary permeability of plasma proteins is enhanced 
due to development of gaps in endothelial cells which 
leads to leakage of plasma proteins into interstitial fluid. 
So, it causes decrease in plasma oncotic pressure and 
increase in oncotic pressure of interstitial fluid which 
leads to formation of oedema.5.6 

The gold standard therapy for lymphedema is 
CDT.7 The quantity of physical pressure plays a vital 
role in CDT. Microcirculation takes place between 
blood vessels and tissue, as a function of pressure. In 
the context of the total lymphatic system, the lymphatic 
load is transported from the interstitial space to the 
blood stream through lymphatic vessels. The lymphatic 
vessel system, distinguished by particular anatomical 
conditions like initial lymphatic vessels, precollectors, 
collectors, and lymphatic strains, is the beneficial 
target of CDT.8 The first stage of CDT includes MLD, 
compression therapy, exercise, and good skin care.7,8 

MLD is executed in an upward direction to support 
the lymphatic flow. It particularly involves the use of 
circular or spiral movements using small pressures 
directed towards the nearest groups of lymph nodes, 
proximal to the drainage area. It is important to start the 
drainage from the central part and then move to distal 
parts of the body. The MLD is carried out for 45–60 
minutes. Compression therapy rises tissue pressure 
by encouraging external compressive pressure using 
bandaging or wearing compression garments. Multi-
layer compression bandaging (MCB) uses bandages of 
alternating degree of compression, additional materials, 

and support materials, e.g. cotton-wool bandages. The 
second phase, consisting of self-managing lymphatic 
massage, daily use of compression garments, and 
self-directed continuation of the exercises, should be 
implemented only after the completion of the first phase. 
7,9,10

In FUP, the pumping action of the alternate muscle 
contraction and relaxation, brings about increased venous 
and lymphatic return. The fluid is propelled towards the 
heart by an inward pressure on the tissue spaces and 
veins caused by the contraction of the muscle.11

 But there is no evidence regarding comparison of 
the effectiveness of faradism under pressure and complex 
decongestive therapy in subjects with peripheral oedema.

Materials and Methods

It is a conventional study which was carried out in 
Krishna hospital, Karad. The duration of the study was 
6 months. A total of 20 subjects were included in the 
study and the sample size was calculated using formula. 
All the subjects were included in this study based on 
inclusion criteria. Inclusion criteria includes subjects 
with chronic oedema in feet, subjects with duration of 
oedema more than 6 weeks, age 25-50 years and both 
males and females are included in this study. Exclusion 
criteria includes subjects with acute oedema, active 
infection, peripheral artery disease and cardiac oedema. 
Subjects were assessed for oedema using volumetric and 
girth measurement.

 Procedure

After getting ethical approval from institutional 
ethical committee, this study was carried out in Krishna 
hospital, Karad. Informed consent was taken from 
the subjects who fulfilled inclusion criteria. Subjects 
underwent oedema assessment which included 
volumetric and girth assessment. Assessment was 
carried out on both legs and their difference was noted.12

Group A was given CDT for 5 days/week for 3 
weeks. Patients underwent CDT that included MLD, 
compression therapy with a short stretch bandage for 23 
hours per day, MCB, exercises, and skin care. The CDT 
was performed for 1-hour a day. The MLD was performed 
in proximal to distal direction with light skin massage. 
17 Nonelastic multilayer compression bandages were 
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applied and changed daily. All patients were educated 
on appropriate skin care, such as skin hygiene, applying 
moisturizer daily, and avoiding mechanical, thermal, and 
barotrauma. The patients also performed the exercise 
program, such as breathing exercise, flexibility exercises 
for helping facilitate lymphatic flow, gentle resistance 
exercises, isometric exercises.7,8

Group B was given faradism under pressure for 
5days/week for 3 weeks. Pre and Post Volumetric and 
girth assessment tests were done and treatment scores 
were taken for statsitical analysis.

Statistical Analysis

- Within the groups, the data was analysed by 

paired t test.

- Between the groups, the data was analysed by 
unpaired t test.

- The p and t values were calculated.

Effectiveness of faradism under pressure versus 
complex decongestive therapy in subjects with peripheral 
oedema was analysed.

Results

 Data Presentation

Table 1: Paired t-test between Pre and Post Volumetric Assessment of Group A and Group B

 GROUP A

Paired Samples Test

Volumetric 
Assessment

Paired Differences

T Df Sig. 
(2-tailed)

Mean Std. 
Deviation

Std. Error 
Mean

95% Confidence Interval 
of the Difference

Lower Upper

Pre volumetric 
– 

Post volumetric
33.600 9.192  2.907 27.025 40.175 11.560  9 <0.0001

 GROUP B

 Paired Samples Test

Volumetric 
Assessment

Paired Differences

 T Df Sig. 
(2-tailed)

Mean Std. 
Deviation

Std.
Error 
Mean

95% Confidence Interval 
of the Difference

Lower Upper

 Pre 
 - 

 Post 
Volumetric

29.200 7.584 2.398 23.775 34.625 12.176 9 <0.0001
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In Table No.1, the paired difference was calculated, 
the mean paired difference was 33.6 ±9.192 with standard 
error mean was 2.907 with 27.025 to 40.175 (95% 
CI), t-value was 11.56 and p< 0.0001. And there was 
statistical significance between Pre and Post Volumetric 
Assessment of Group A and the mean paired difference 

was 29.20 ± 7.584 with standard error mean was 2.398 
with 23.775 to 34.625 (95% CI), t-value was 12.176 and p 
< 0.0001. And there was statistical significance between 
Pre and Post Volumetric Assessment of GroupB.

Table 2: Paired t-test between Pre and Post Girth Assessment of Group A and Group B

In the above tables, the paired difference was 
calculated, the mean paired difference was 2.540 ± 
0.9513 with standard error mean was 0.3008 with 1.860 
to 3.220 (95% CI), t-value was 8.444 and p< 0.0001. 
And there was statistical significance between Pre 

and Post Girth Assessment of Group A and the mean 
paired difference was 2.770 ± 1.101with standard error 
mean was 0.3480 with 1.983 to 3.557 (95% CI), t-value 
was 7.959 and p < 0.0001. And there was statistical 
significance between Pre and Post Girth Assessment of 
Group B.
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Table 3: Comparison between Pre-Volumetric Assessment of Group A and Group B

Volumetric 
Assessment

Mean SD P-value Unpaired t-test Value degree of freedom

Pre-Volumetric 
Assessment

Group A
45.800 10.369

0.4232 0.8196  18

Pre-Volumetric 
Assessment

Group B
42.7 5.964

In the above table, mean pre volumetric assessment of Group A was 45.800, SD was 10.369 and mean pre 
volumetric assessment of Group B was 42.7, SD was 5.964. Unpaired t-test value was 0.8196 and P-value was 
0.04232. Also, the Mean Difference was -3.1 with 95% CI -11.047-4.847. Hence on basis of p-value we can state 
there was no statistical significance between Pre volumetric assessment of Group A and Group B.

Table 4: Comparison between Pre-Girth Assessment of Group A and Group B

 Girth Assessment Mean SD P-value Unpaired t-test Value degree of freedom

Pre-Girth Assessment
Group A

3.46 1.166

0.6281 0.4929  18

Pre- Girth Assessment
Group B

3.2 1.193

In above table, mean pre girth assessment of Group A was 3.46 and SD was 1.166 and mean pre girth assessment 
of Group B was 3.2 and SD was 1.193. Unpaired t-test value was 0.4929 and P-value was 0.6281. Also, the Mean 
Difference was -0.2600 with 95% CI -1.368-0.8482. Hence on basis of p-value we can state there was no statistical 
significance between Pre girth assessment of Group A and Group B.

 Table 5: Comparison between Post Volumetric Assessment of Group A and Group B

Volumetric Assessment  Mean SD P -value Unpaired t-test 
value degree of freedom

Post Volumetric Assessment 
Group A  12.2 5.554

 0.5339  0.6343  18

Post Volumetric Assessment 
Group B  13.5 3.342

In above table, mean post volumetric assessment of Group A was 12.2, SD was 5.554 and mean post volumetric 
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assessment of Group B was 13.5, SD was 3.342. Unpaired 
t-test value was 0.6343 and P-value was 0.5339. Also, 
the Mean Difference was 1.300 with 95% CI -3.006-

5.606. Hence on basis of p-value we can state there 
was no statistical significance between Post Volumetric 
assessment of Group A and Group B.

Table 6: Comparison between Post Girth Assessment of Group A and Group B.

 Girth Assessment  Mean SD P -value Unpaired t-test 
value degree of freedom

Post Girth
Assessment Group A

 0.92 0.7376

 0.0681  1.941  18
Post Girth

Assessment Group B
 0.43 0.3057

In above table, mean post volumetric assessment 
of Group A was 0.92, SD was 0.7376 and mean post 
volumetric assessment of Group B was 0.43, SD was 
0.3057. Unpaired t-test value was 1.941 and P-value 
was 0.0681. Also, the Mean Difference was -0.0681 
with 95% CI -1.020-0.04043. Hence on basis of p-value 
we can state there was no statistical significance between 
Post Girth assessment of Group A and Group B.

Discussion

In this study effectiveness of faradism under 
pressure and complex decongestive therapy in peripheral 
oedema was compared and primary goal was to evaluate 
effect of complex decongestive therapy on peripheral 
oedematous conditions. We found significant effect of 
CDT and FUP on peripheral oedematous conditions but 
no significant improvement in volumetric measurements 
in inter-group comparison. Various studies revealed 
positive effects of CDT on lymphedema volume and 
HRQoL in BCRL. The effect of 2–4 week of CDT on 
quality of life (QoL) and severity of pain by Mondry et 
al in the same population demonstrated decrease in girth 
had a significant correlation with the reduction in pain 
VAS scores, but not with the increase in QoL. Kim et al. 
found that during the maintenance phase of CDT, QoL 
significantly improved and in contrast with the study of 
Mondry et al., it was correlated with the reduction in limb 
volume. Buragadda et al. compared patients with BCRL 
receiving CDT and a home program or conventional 

treatment. The conventional treatment group performed 
MLD, a low elastic compression garment, glenohumeral 
mobilization, and deep breathing exercise. And the 
1-hour home program included self-lymphatic drainage, 
skin care, and remedial exercises. The results of this 
study indicated significant improvements in the arm 
function, pain, and lymphedema volume in both groups 
but greater improvements were seen in the group 
receiving the home program. The effects of compression 
garments were compared with compression bandaging 
within the initial treatment phase of a decongestive 
lymphatic therapy for a total of 10 treatment sessions in 
BCRL. The results of this study revealed greater volume 
reduction, but worse upper extremity functions in 
compression bandaging group compared to compression 
garment group.10

Application of CDT in patients with early 
lymphedema would provide better recovery for upper 
extremity functions, as well as better volume reduction.

Pre and post treatment volumetric and girth 
measurements were compared. Within the group 
comparison, post treatment there was significant 
improvement noted in volumetric and girth measurements 
in both the groups. Between the group comparison, post 
treatment there was no significant improvement noted in 
volumetric measurements but significant improvement 
was noted in girth measurement inter group comparison. 
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Previous studies did not signify any comparision in 
the effect of FUP and CDT in subjects with peripheral 
oedema.

Thus, present study was undertaken to find 
effectiveness of FUP versus CDT in subjects with 
peripheral oedema which obtained significant results. 
And thus, concluded with significant decrease in oedema.

Conclusion

We found that both FUP and CDT were significantly 
effective in reducing peripheral oedema but CDT 
was more effective compared to FUP. This treatment 
was effective by reducing the volumetric and girth 
measurements which improved quality of life of patients.
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Abstract
Background & Objective: Aging is a multidimensional process of change in the physical, psychological 
and social. In India Osteoarthritis 2nd most cause of knee joint pain with the prevalence of 22 to 39%. Our 
aim was to assess the effectiveness of hot fomentation with Epsom salt versus Common salt on knee joint 
pain among elderly

Methods: A Quasi Experimental, Non- randomized one group pre-test post-test control group design was 
adopted involving 40 elderly who have knee joint pain. After obtaining informed consent elderly were 
allocated into two groups of 20 each by using the Non-probability purposive sampling technique. Hot 
fomentation (100 ml of water at the temperature of 30-40 degree Celsius) with 2gm of Epsom salt for the 
experimental group and common salt for the attention control group for 5 days once a day. Global pain scale 
was used to assess the level of pain.

Results: The significant change was observed in Pain level as evident that the t-value is 26.29, p-value of 
Epsom is 0.00001 that is less than 0.05 and the t-value is -21.03, p-value of Common salt is 0.0001 that is 
less than 0.05, both the interventions were effective but Epsom salt is more effective than common salt on 
knee joint pain. Hence, null hypothesis (H0) was rejected. None of the demographic variables are found to 
have significant association with the level of knee joint pain.

Conclusion: The effectiveness of hot fomentation with Epsom salt is higher than the common salt so null 
hypothesis is rejected.

Key words: Hot fomentation, Epsom Salt, common Salt, knee joint pain, elderly.

Introduction or Background

Each multicellular organism is able to develop and 
maintain its identity using energy from the sun for so 
long. That’s why deterioration prevails over synthesis, 
and the age of organism. Aging is a natural process. In 
elderly age blurred vision, joint pain, back pain, skin 
changes, low immunity are the common problems. 

Knee joint pain is the very common in elderly 
person. Knee joint pain is usually present with 
structural changes morning stiffness, instability, unable 
to walk, bony enlargement, unable to use stairs and 
restricted movement.[1] WHO report (2010) worldwide, 
Osteoarthritis affect 9.6% men and 18% of women the 
age of 60 or above and the condition will be 4th leading 

cause of disability by 2020.

Majority of the cases the condition can be prevented 
by a proper lifestyle and food habits.[2]Arthritis knee 
pain relief with Epsom salt baths is a popular topic that 
is often brought up amongst people with pain in their 
knees.[3] There are other homes remedies for knee joint 
pain is soaking in warm water with Common salt are one 
of the oldest forms of alternative therapy, and there’s 
good reason why this practice has stood the test of time.

The findings shows that it makes the joints looser. It 
reduces pain and prolonged effect that goes beyond the 
period of immersion. Not only does heat relax muscles, 
it also stimulates blood flow and improves circulation, 
helps increases range of motion, and reduces stiffness in 
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painful joints. [4]

Applying the heat by general or local which 
produce the physiological change in the body causing 
vasodilatation and relaxation of muscles which relieves 
the pain.

Material and Methods

A Quantitative approached with Quasi Experimental 
Non- randomized one group pre-test post-test control 
group design was found to be the most appropriate. This 
study was conducted in the selected old age home of 
Pune city. Total 40 elderly who met the inclusion criteria 
were selected by using the Non-probability purposive 

sampling technique. The samples were allocated into two 
groups with 20 each for the experimental and attention 
control group. Hot fomentation (100 ml of water at 
the temperature of 30-40 degree Celsius) with 2gm of 
Epsom salt for the experimental group and common salt 
for the attention control group for 5 days once a day. 
Global pain scale was used to assess the level of pain.

Results

The analysis and interpretation of the data collected 
to determine the effectiveness of hot fomentation with 
Epsom salt versus Common salt on knee joint pain is 
carried out based on objectives set by the researcher 
taking the level of significance as 0.05.

Table 1: Descriptive statistics of effectiveness of hot fomentation with Epsom salt on knee joint pain 
among elderly. 

 n=20

Pain level Frequency Percentage
Calculated

t- value
p-value

Pre-test Post-test Pre-test Post-test

Mild
(0-70)

n=20

1 9 5 45

 26.29 0.00001

Moderate
(71-140)

19 11 95 55

Severe
(141-210)

0 0 0 0

Pre-test Post-test

Mean 119 99.15

SD 1.41 4.95

The above table provides data about the effectiveness of application of hot water with Epsom salt on knee joint 
pain among the elderly. The mean pain level was from 119(pre-test) to 99.15(post-test) with SD from 1.41(pre-test) 
to 4.95(post-test). As the calculated t-value is 26.29 and p-value= 0.00001, where p˂0.05, Significant at 0.05 level of 
significance. Hence, statistically there is effectiveness of hot fomentation with Epsom salt on knee joint pain. 
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Table 2: Descriptive statistics of effectiveness of hot fomentation with common salt on knee joint pain 
among elderly.            n=20

Pain level Frequency Percentage Calculated 
t-value p-value

n=20

Pre-test Post-test Pre-test Post-test

Mild
(0-70)

0 0 0 0

-21.03 0.0001

Moderate 
(71-140)

11 20 55 100

Severe 
(141-210)

9 0 45 0

Pre-test Post-test

Mean 137.4 115

SD 9.90 2.83

The above table provides data about the effectiveness of application of hot water with common salt on knee joint 
pain among the elderly. The mean pain level was from 137.4(pre-test) to 115(post-test) with SD from 9.90(pre-test) 
to 2.83(post-test). As the calculated t-value is -21.03 and p-value= 0.00001, where p˂0.05, Signifi cant at 0.05 level 
of signifi cance. Hence, statistically there is effectiveness of hot fomentation with common salt on knee joint pain.

Figure 1: Comparison of Effectiveness of Hot Fomentation with Epsom Salt And Common Salt On Knee 
Joint Pain.       n=40

Figure 1: Bar diagram showing comparison of effectiveness of hot fomentation with Epsom salt and 
Common salt on knee joint pain
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The figure above represents the comparison between 
the effectiveness of hot fomentation with Epsom salt and 
common salt. Figure shows that pre-test son the level of 
knee joint pain. 

The significant change was observed in Pain level 
as evident that the t-value is 26.29, p-value of Epsom is 
0.00001 that is less than 0.05 and the t-value is -21.03, 
p-value of Common salt is 0.0001 that is less than 0.05, 
both the interventions were effective but Epsom salt is 
more effective than common salt on knee joint pain. 
Hence H0 was rejected.

Conclusion

The findings of the study shows that there significant 
difference between the score of the experimental 
attention control group. Therefore, hot fomentation with 
Epsom salt brought out to be significant.
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Abstract
Background: Chronic Obstructive Pulmonary Disease is the major leading cause of death. In COPD, 
mostly death occurred due to inappropriate airway clearance. So if these condition left untreated then this 
inflammation leads to repeated cycles of injury and repair of the airway wall. Few studies have shown the 
effect of postural drainage and forced expiratory technique on COPD patients for airway clearance. In 
this study postural drainage and forced expiratory technique along with segmental relaxation from Laura 
Mitchell Relaxation Technique use for mucus clearance as soon as possible in COPD patients 

Aim: To study the effect of segmental relaxation followed by postural drainage and forced expiratory 
technique on airway clearance in COPD patients.

Material and Method: In this pre-post intervention study 28 individuals with COPD were included. They 
were randomly divided into 2 groups with 14 individuals in each group. Group A were treated with segmental 
relaxation from Laura Mitchell Relaxation Technique along with postural drainage and forced expiratory 
technique and Group B were treated with postural drainage and forced expiratory technique. After pre-post 
assessment, data was analysed with the help of appropriate statistical methods.

Conclusion: In that postural drainage and forced expiratory technique has less effect than these techniques 
that is postural drainage and forced expiratory technique along with segmental relaxation from Laura 
Mitchell Relaxation Technique in COPD patients.

Keywords: segmental relaxation from Laura Mitchell Relaxation Technique, postural drainage, forced 
expiratory technique, mucus clearance in COPD patients. 
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Introduction

Chronic Obstructive Pulmonary Disease is the major 
leading cause of death.1 In recent years, mucociliary 
dysfunction due to COPD is one of the leading cause 
of death. Globally 11.7% (14.3% male, 7.6% female) 
people suffering from COPD2 and 2 to 22% among 
the men and 1.2 to 19% among women in different 
population-based studies through India.3 According to 
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WHO, COPD is defined that a lung disease characterized 
by chronic obstruction of lung airflow that interferes that 
with normal breathing and is not fully reversible.1

The diagnosis of COPD are chronic bronchitis and 
emphysema. As chronic bronchitis and emphysema are 
different conditions but they relate to each other. In 
chronic bronchitis, there is inflammation of the bronchial 
tubes while emphysema is the atypical everlasting 
enlargement of the air sacs.1And the classification of 
COPD is based on the GOLD criteria; as they are mild, 
moderate and severe. In mild exacerbation, there is mild 
airflow limitation (FEV1/FVC<70% but FEV1≥ 80%), in 
moderate stage, there is deteriorating of airflow limitation 
(30% ≤FEV1 ≥80% projected). In severe stage, there is 
severe airflow limitation (FEV1 <30% projected).4

Respiratory tract infection is a precipitating factor 
in 70% to 80% of COPD, however about third of severe 
exacerbation of COPD cause can’t be recognized.5,6The 
major cause of COPD is smoking; followed by places 
where air is dusty, smoky, polluted like coal mines and 
industries such as cement, textiles, chemicals and electro 
plating jewelry.1In India, 3-5 times more people suffering 
from COPD due to smoking than non-smoking.3 

The main signs of COPD are infrequent shortness of 
breath particularly after exercise, long lasting periodic 
cough, mucus production. The indications of COPD 
are wheezing, weight loss, chronic dyspnea, cough and 
sputum, chest tightness, anxiety secondary to dyspnea. 7

The airflow limitation due to narrowing of upper and 
lower respiratory track is an inflammatory response of 
the lungsto noxious particles or gases. This progressive 
and rentless loss of muscle function is the result of 
emphysema due to destruction of lung parenchyma 
and narrowing of small airways as a result of chronic 
inflammation.8

The risk factors of COPD are Smoking and air 
pollution in that COPD is more common in males than 
in females nevertheless there is an increase in tobacco 
smoking among females. Some studies have demonstrated 
that air pollution suggestively proliferations the risk 
of exacerbations.9,10,11 Normal drainage of secretions 
hampered due to effect of smoking, air pollution, 
micro-organisms and many more factors which causes 
COPD.12 previous study showed that presence of green 

sputum as opposed to white sputum indicates that there 
is high bacterial load in respiratory tract secretion.13

To cure this condition treatment is necessary. In 
this study to assess the lung capacity O2 saturation, 
peak flow meter and MMRC grades were used. From 
these outcome measures we can see the lung capacity 
and can also interpreted the severity of the condition. So 
if these condition left untreated then this inflammation 
leads to repeated cycles of injury and repair of the 
airway wall.14 in this study treatment protocol included 
segmental relaxation, postural drainage and forced 
expiratory technique. This segmental relaxation from 
Laura Mitchell’s Relaxation technique, principles of 
this technique are 1. Tightening or contracting muscles 
results in movement 2. Movement causes reposition of 
the joints and limbs 3. when we are awake, the brain 
will register a change in body position through muscle, 
joint and skin sensation. 4. The brain is only aware of 
the movement it causes. Movements are controlled by 
the nervous system; if one group of muscles is instructed 
to tighten, the opposite group of muscles for that action 
receives an instruction to relax.15 followed by postural 
drainage, in that position and chest manipulation 
(percussion, vibration and shaking) are required to 
dislodge the secretions and to remove the secretions 
throw-out the body coughing and huffing combining 
both termed as forced expiratory technique.16 

Methods

An experimental study was carried out using pre and 
post study design. The place of the study was Krishna 
institute of medical sciences, Physiotherapy department, 
Karad. There were 28 participants in the study with 
COPD. The samples were chosen using the simple 
random sampling method. Participants was included as 
per inclusion and exclusion criteria. 

Results

There were 28 patients enrolled, among which 14 
were randomly place in experimental and controlled 
group respectively. 

The percentage of age group 40-60 years of group 
A and group B is 14.28% and 35.71% respectivrly. Then 
age group 61-80 years of group A and group B is 50% 
and 35.71%. And last age group 81-100 years of group 
A and group B is 35.71% and 28.57% respectively. And 
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the frequency of males and females in group A is 10 and 4 respectively while in group B is 9 males and 5 females 
were there.

Table 1 shows that mean and standard deviation of both groups as well as paired t value and p values of vitals, 
peak flow meter and MMRC grades. In that the values are mentioned in this table is not only for morning sessions 
but also afternoon session and this values were taken before and after the treatment.

Table 1 shows that mean and standard deviation of both groups as well as paired t value and p values of vitals, 
peak flow meter and MMRC grades. In that the values are mentioned in this table is not only for morning sessions 
but also afternoon session and this values were taken before and after the treatment.

Graph 1. Post comparison of vitals of morning sessions of Group A vs Group B

Graph 2. Post comparison of FEV of morning sessions of Group A vs Group B
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Table 2 shows comparision between the post treatments of morning sessions as well as afternoon sessions 
respectively.

It also shows that there is significant difference is present between two groups for O2 saturation and in peak flow 
meter measurement but there is equal for MMRC grades.

So overall it shows that there group A have more effect than group B.

Graph 3. Post comparison of vitals of afternoon sessions of Group A vs Group B

Graph 4. Post comparison of FEV of afternoon sessions of Group A vs Group B 
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Table 1. Group A (segmental relaxation + postural drainage + forced expiratory technique) and Group B 
(postural drainage + forced expiratory technique)

Mean ± SD Paired ‘t’ value P value

Pre Post

Vitals
O2 saturation

Morning 96.5 ± 1.225 98.1 ± 0.917 6.904 < 0.0001

Afternoon 96.7 ± 1.139 97.4 ± 0.829 6.817 < 0.0001

Group A
Peak flow meter

FEV

Morning 2.07 ± 0.27 1.14 ± 0.363 13.000 < 0.0001

Afternoon 2.00 ± 0.39 1.07 ± 0.27 7.320 < 0.0001

MMRC
grades

Morning 3.71 ± 0.47 2.93 ± 0.475 6.904 < 0.0001

Afternoon 3.43 ± 0.51 2.43 ± 0.51 9.539 < 0.0001

Vitals
O2 saturation

Morning 96.6 ± 1.555 97.4 ± 1.151 3.667 0.0028

Afternoon 96.6 ± 1.136 97.2 ± 1.122 3.309 0.0057

Group B

Peak flow meter
FEV

Morning 2.14 ± 0.363 1.29 ± 0.469 8.832 < 0.0001

Afternoon 2 ± 0.392 1.43 ± 0.514 4.163 0.0011

MMRC
grades

Morning 3.71 ± 0.469 2.71 ± 0.611 9.539 < 0.0001

Afternoon 3.64 ± 0.497 2.57 ± 0.514 15.000 < 0.0001

Table 2. Post comparison of morning and afternoon sessions of Group A vs Group B

sessions Mean SD Unpaired t test P value

O2 saturation
Group A 98.1 0.917

1.816 0.0404
Group B 97.4 1.151

Morning 
FEV

Group A 1.14 0.363
0.9014 0.1878

Group B 1.29 0.469

MMRC
Group A 2.71 0.475

1.036 0.1549
Group B 2.93 0.611

O2 saturation
Group A 97.4 0.829

2.300 0.0149
Group B 97.2 1.122
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Afternoon
FEV

Group A 1.07 0.267
2.308 0.0146

Group B 1.43 0.514

MMRC
Group A 2.43 0.514

0.7360 0.2342
Group B 2.57 0.514

Cont... Table 2. Post comparison of morning and afternoon sessions of Group A vs Group B 

Discussion

This research aimed to study the effectiveness 
of postural drainage and forced expiratory technique 
along with segmental relaxation technique on airway 
clearance in chronic obstructive pulmonary disease 
patients Evidences suggests that postural drainage and 
forced expiratory technique is effective treatment for the 
airway clearance. 

The signs and symptoms of COPD infrequent 
shortness of breath particularly after exercise, long 
lasting periodic cough, mucus production and are 
wheezing, weight loss, chronic dyspnea, cough and 
sputum, chest tightness, anxiety secondary to dyspnea. 

To cure this condition treatment is necessary. In this 
study to assess the lung capacity O2 saturation, peak 
flow meter and MMRC grades were used. From these 
outcome measures we can see the lung capacity and can 
also interpreted the severity of the condition. So if these 
condition left untreated then this inflammation leads to 
repeated cycles of injury and repair of the airway wall14.

Subjects were selected for the study according to the 
selection criteria. Demographic data and consent form 
was taken from them. Included participants was divided 
into two groups by random sampling method. Pre and 
post assessment was taken before and after the treatment 
respectively with the help of outcome measures.

This is a study of segmental relaxation from Laura 
Mitchell Relaxation Techniques followed by postural 
drainage and forced expiratory techniques in COPD 
patients. The study was conducting in and around Karad.

The subjects were divided in 2 groups: group 1 
is experimental group while group 2 is control group. 
In experimental group we would give segmental 

relaxation followed by postural drainage and forced 
expiratory technique. And in control group we should 
give segmental relaxation along with forced expiratory 
technique.

First, therapist should tell all procedure which are 
performed on them and then they should have to follow 
their commands for segmental relaxation technique. 

Patient should be in supine position. Asked them 
to concentrate on their breathing then give orders for 
shoulders that pull their shoulders towards feet and feel 
that position and slowly relax; followed by give orders 
to body that press your body into the support and again 
feel the pressure of your body on the support and slowly 
relax. And last order for the breathing i.e. take a deep 
breath; feel your tummy swell outs your breath out then 
breath out easily repeat this twice.

After this relaxation technique, postural drainage 
should be given by therapist. Followed by postural 
drainage, forced expiratory technique should be given to 
remove those secretions which were loosen and dislodge 
by segmental relaxation along with postural drainage.

The experimental results were statistically analysed. 
The significant difference between the two groups was 
investigated with the unpaired t test and within the group 
with paired t test.

In this study treatment protocol included segmental 
relaxation, postural drainage and forced expiratory 
technique. This segmental relaxation from Laura 
Mitchell’s Relaxation technique, principles of this 
technique are 1. Tightening or contracting muscles 
results in movement 2. Movement causes reposition of 
the joints and limbs 3. when we are awake, the brain 
will register a change in body position through muscle, 
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joint and skin sensation. 4. The brain is only aware of 
the movement it causes. Movements are controlled by 
the nervous system; if one group of muscles is instructed 
to tighten, the opposite group of muscles for that action 
receives an instruction to relax.15

Followed by postural drainage, in that position and 
chest manipulation (percussion, vibration and shaking) 
are required to dislodge the secretions and pass on to 
central airways and to remove the secretions throw-out 
the body. Coughing and huffing combining both termed 
as forced expiratory technique.16 previous study suggest 
that postural drainage is most effective treatment for 
hypersecretion. And for eliminating these secretion 
coughing is most helpful treatment as shown in previous 
study.16

As compared to previous study and as shown in 
graph treatment with segmental relaxation gives speedy 
recovery for mucus clearance. 

Conclusion

In that postural drainage and forced expiratory 
technique has less effect than these techniques that 
is postural drainage and forced expiratory technique 
along with segmental relaxation from Laura Mitchell 
Relaxation Technique in COPD patients. 
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Abstract
Amalgam in dentistry has been in use for over 150 years and still been widely used because of its low cost, 
easy application, durability, bacteriostatic effect, and strength. Whenever aesthetics isn’t the prime concern 
it is possibly used with no age bar, in areas of stress, as a foundation for cast-metals, ceramic restorations, 
and below-par oral hygiene conditions. Its advantages such as long-lasting and being less technique sensitive 
among all restorative materials, there has been growing concern about amalgam that it causes mercury 
toxicity. Mercury (Hg) has been historically popular as one of the extremely toxic nonradioactive materials. 
Therefore, the present article aims to discuss and assess a brief historical review of literature on its adverse 
effects, toxicological aspects that have been noted, potential risks relating to the dental personnel’s and its 
safe and effective way of manipulating and handling concerning the use of mercury in dentistry. 
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Introduction

Dental amalgam was used first by the Chinese. Su 
Kung (659 AD) mentioned the use of a mixture in the 
Material Medica[1]. A municipal physician in Germany, 
Europe named Johannes stokers in 1528 recommended 
amalgam as a restorative material[2]. Dr.Wilmer Eames 
in 1959 recommended mercury to alloy ratio of1:1, 
thus lessening the ratio of 8:5 mercury to an alloy that 
others had previously been recommending[3]. Mercury 
is present in the environment and thus humans are 
regularly exposed to it via water, food, and air[4]. 
Mercury exposure from restoration depends on the size 

and number of restorations, its composition, patients 
chewing habits, texture of the food, brushing, grinding 
of teeth, and a lot of other physiological factors[5]. 
Amalgam’s universal acceptance as a restorative material 
came after the investigations of Black in 1895, 1896, 
1908[6]. Dental amalgam as defined by the American 
Dental Association (ADA) is an alloy that is composed 
of mercury, tin, copper, and silver along with some other 
metallic compounds added to enhance its physical and 
mechanical properties[7]. The purpose of this paper is 
to review the literature regarding the toxicology and 
adverse effects of mercury from dental amalgam, to 
evaluate and ensure safety on dental amalgam use. 

Mercury exposure from dental amalgam 
restorations

Can occur through several ways: (1) Elemental 
mercury released from dental amalgam which is 
present in the aerosol can be inhaled; (2) Particles of 
dental amalgam abrading from restored surfaces during 
mechanical wear of restorations or can even be produced 
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while placing or replacing the restorations, and the 
abrading particles from the surface restorations could 
be ingested; (3) Swallowing of the dissolved corrosion 
produced inorganic and elemental mercury products 
from saliva can take place; (4)”tattooing”[8]. 

Adverse effects of amalgam restorations: 1. Fluoride 
and mercury are widespread in the natural environment. 
2. When high levels of exposure occur, adverse health 
effects have been observed. Fluoride and mercury are 
widespread in the natural environment. 3. When high 
levels of exposure occur, adverse health effects have 
been observed.

Fluoride and mercury are widely spread in our 
natural environment. Adverse health effects have been 
observed earlier whenever high-level exposure has 
occured[9]. There has been a reasonable understanding 
of the pharmacokinetics of mercury, its absorption, 
distribution, and elimination[10]. Several studies have 
reported that mercury levels in the urine and blood are 
indicative of amalgam exposure by the dental filling in 
the general population and by the occupational practice 
in dental practitioners[11][12][13]. Mercury vapor exposure 
is usually linked with occupational and accidental 
exposures[14][15]. 

Some of the local adverse effects include:

a) Corrosion -While amalgam has known to be a 
strong and durable restorative material, different phases 
in amalgam have different corrosion potential[16].

b) Amalgam tattoos- have been generally diagnosed 
clinically to beas dark grey to blue, flat macules 
rendering a sub-mucosal cluster of embedded amalgam 
that remains unchanged for several years. They have 
been found very commonly in the alveolar mucosa and 
the gingivae[17 ]and present in barely 1% of adults[18].

c) oral lichenoid reactions and erythematous lesions 
on the tongue and mucosa, are mainly due to abrasion 
of the restoration by the rough surfaces. Any restoration 
that is not appropriately placed, finished and polished 
can induce such an effect. These types of adverse 
mucosal reactions can usually resolve on taking out of 
the restorative material and will not require additional 
treatment[19]. 

Systemic Inflammation and Autoimmunity Related 
Outcomes

In the inclusion of allergic mechanisms, some studies 
on dental amalgam have examined the possible relevance 
to systemic inflammations and autoimmunity[20]. The 
primary effects on the human body include a change 
in the cell membrane, morphology of mitochondria, 
and physiologic differences in enzymatic activity. The 
central nervous system (CNS) is the most affected, 
which can display higher-significant deleterious results, 
involving tremors, abnormal reflexes, paraesthesia, 
nerve-conduction disturbances, headaches, balance 
disorders, changes in the pupillary reflex, language 
disorders, changes in the ability to spell, and disturbances 
of memory, concentration, and motor coordination[21]

[22]. Renal - Kidney Dysfunction multiple studies have 
inspected the outcome of the existence of amalgam 
restorations on the extent of mercury present in urine 
and bodily fluids[23]. Episodes of a true allergy to 
mercury have been rare and attempts to link its usage 
with conditions like multiple sclerosis and Alzheimer’s 
disease has not been proven significantly, however, there 
may be some union between amalgam restorations and 
oral lichenoid lesions[24]. 

Risks to Dental Personnel 

For long it has been recognized that in dentistry 
chronic exposure to mercury vapor owing to inadequate 
manipulating of dental amalgam can pose a potential 
health hazard in the workplace [25]. The use of dental 
amalgam has the potential for continuous occupational 
exposure of a dental practitioner to mercurial vapor 
that may be absorbed via the skin and the lungs [26][27]. 
Mercury poisoning could be characterized by tumours 
of arms, legs, or face and could also be incorporated 
with progressive, tremulous illegible handwriting, 
and slurred speech. It is been published by literature 
research that Dentists manipulating with amalgam have 
chances of increased mercury exposure [28][29][30]. One 
study has revealed that dental female assistants exposed 
to amalgam elicit a high rate of infertility [31]. Some 
Studies have witnessed that workers exposed to mercury 
also experience problems with eyesight, digestion, 
and urinary system [32][33][34]. The American Dental 
Association alarmed that amalgam filling material is 
hazardous to the dental office personnel but could be 
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safe in patients’ mouths [35].

Handling mercury is the most critical and dangerous 
exposure channel. The exposure limit at workplaces 
is regulated by each country, as per its occupational 
exposure limit.

Mercury exposure risk can be minimized by ensuring 
careful handling procedures. Instantaneously steps 
should be taken for shielding the health of dentists and 
dental assistants through relevant preventive measures. 

Testing for mercury toxicity: The average daily dose 
of inhaled mercury vapor was 1.7 μg (range from 0.4 
to 4.4 μg), which is approximately 1% of the threshold 
limit value of 300 to 500 μg/day established by WHO, 
based on a maximum allowable environmental level 
of 50 μg/day in the workplace. Numerous diagnostic 
methods to detect the level of mercury in the body exist, 
which include tests for urine, saliva, stool, blood, hair 
analysis, and others. These tests determine if mercury 
is in the body and/or if it is being excreted. A study 
was conducted measuring intraoral vapor levels over 
a 24-h period in patients having at least nine amalgam 
restorations exhibited that the average dose of daily 
inhaled mercury vapor was about 1.7 μg (range from 
0.4 to 4.4 μg), which approximates 1% of the threshold 
limit value of 300 to 500 μg/day indicated by WHO, 
based on a maximum permitted environmental level 
of 50 μg/day in the workplace[36]. Electrolyte assays, 
Complete blood cell count, renal, and hepatic function 
tests are some of the general laboratory tests available to 
detect mercury intoxication. Cardiovascular monitoring, 
Electrocardiography (ECG), electroneuromyography, 
pulmonary function test (PFT), and neuropsychological 
tests are also sometimes used for the evaluation[37].

The most precise way to calibrate the level of 
mercury in the body would be by detecting concentration 
levels of mercury in each organ tissue. However, as this 
can turn to be a strenuous task, using samples of hair, 
blood, urine, or fingernail remains the most common 
method of mercury measurement. As per some studies 
on occupational mercury exposure, recent exposure 
to mercury is supposedly reflected in blood and urine 
mercury concentration levels[38][39]. To date, there are no 
universal criteria available for the diagnosis of mercury 
overload. 

The safe and effective use of dental amalgam: 
Effective management of amalgam includes placement, 
removal, storage, elimination, and disposal of amalgam 
waste as well as amalgam spills/mercury spills 
‘management during the phase-down period:

1. Amalgam Placement

a. Instrument or technology modification;

b. Modifying process during placement;

c. Operative changes e.g. Enhancement of house-
keeping and inventory control;

d. Reforming or re-designing of amalgam product; 
and

e. Establishment of Standard guidelines for mercury 
spills management.

2. Removal of Amalgam Restorations: Standard 
guidelines must be established for use by dentists. These 
guidelines will include:

a. Using a rubber dam;

b. Using a special suction tube;

c. fasters cutting burs for reducing mercury vapor;

d. Using the copious amount of water during cutting;

e. Cutting, breaking amalgam into chunks;

f. Ensure using safety goggles;

g. Advocate clean filtered air in the dental surgery; 
and

h. To avoid any contact with mercury and amalgam 
particles or scraps cover skin completely.

3. Amalgam waste storage: Before dispose of 
appropriately storing amalgam waste in a sealed 
container containing water, as a part of the medical 
waste to avoid vaporization of any spills.

4. Amalgam waste disposal: Modern methods should 
be employed for disposing amalgam waste on contrary 
to the traditional methods of solid waste disposal[40]. 
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Conclusion

Globally the consumption and production of 
mercury has been declining, although the advocacy in 
discontinuing and banning dental amalgam as a dental 
restorative material is been considered to be unwarranted 
and unsubstantiated, as its direct relation to systemic 
adverse effects has not been scientifically proven. As 
a principle of toxicology, we have to accept that there 
might be certain groups in the community who can be 
sensitive to mercury exposure and require minimization. 
By taking safe and effective measures it is viable to help 
reduce the environmental freight of mercury from the 
dental clinics. Amalgam restorations, therefore, endure 
to be safe and effective. Although dental amalgam use 
is trending towards minimization, still there continues to 
be a wide-spread belief that in certain clinical situations 
dental amalgam is a material of choice. Dentists need 
to educate their patients and even the health care 
professionals who might have been overly concerned 
regarding amalgam safety. However, amalgam due to 
its durability, reliability, and technique insensitivity 
runs to be one of the best bargains in the operative and 
restorative armamentarium. 
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Abstract
Purpose: For successful osseointegration of an immediately loaded implant, the fundamental element is 
primary stability. Establishment of primary stability is influenced by combination of various factors one of 
them being implant geometry. Evaluation of primary stability and the factors influencing it is essential for 
successful treatment outcome.

Methods: A total of 20 patients were divided into two groups. the implant placed in group I was with square 
thread designs (Ankylos® implant ,DENTSPLY, Sirona) and group 2 was V shaped thread design MIS seven 
implant( MIS implant Ltd, Israel) in the pre molar-molar region. The stability was assessed with the aid of 
resonance frequency analysis (Osstell™, Integration Diagnostics, Sweden) at the time of implant placement, 
at three months and at six months. A repeated measure ANOVA and Bonferroni Pairwise comparison was 
used to compare the ISQ within each group.

Results:There was a statistically significant difference in the stability at baseline to six months (p=0.006), 
from baseline to three months (p=0.006) and from three months to six months (p<0.001) in both the groups. 
Correlation could be found between implant geometry and stability observing improved stability in group 1 
compared to group 2.

Conclusion: The result from this material showed that the all implants were successfully osseointegrated 
with a mean ISQ of 80 and 71 at six months in group I and group II respectively. Implants with square threads 
showed a higher stability at baseline, at three months and at six months in comparison to the v shaped thread.
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Introduction

Tooth loss can result in functional as well as esthetic 
debilitation. With advance in implant design and surface 

texture combined with a popular need for reduced 
treatment time immediate loading in implant supported 
prosthesis is a predictable treatment option. However 
the success of immediately loaded implants depends 
upon the integrity of the bone to implant interface that is 
essentially determined by primary stability.1

Primary stability is the lack of motion of an implant 
after its installation into the surgical site influenced by 
quality of the bone and density, surgical bed and implant 
body design. Initial bone to implant contact is identified 
in prevention of interfacial micro movement, a crucial 

DOI Number: 10.37506/ijfmt.v14i4.11460
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factor in attaining increased primary stability which is a 
pre requisite for immediate loading

Therefore the aim of this study was to assess if the 
level of implant stability is affected by thread design in 
the maxillary posterior region.

Aims and Objectives 

· To evaluate the stability of immediately loaded 
implants of V shapedtapered thread design and square 
shaped tapered threaddesign.

· To compare and monitor the changes in 
implant stability of V shaped and square shaped thread 
designs at the time of placement, three and sixmonths 
followingplacement 

Materials & Methods

The study was conducted on a total of twenty 
patients in a University set up Pre- operative assessment 
to evaluate adequate or optimal bone height was 
considered a pre requisite.

Inclusion Criteria: 

ž Maxillary posteriorregions

ž adequate bone height and width for 
implantplacement

ž Sufficient bone volume without the need for 
bone augmentationprocedures.

ž Healed maxillary edentulousregion.

Exclusion Criteria

· Presence of systemicdiseases:

1. Uncontrolled diabetesmellitus 

2. Hypertension 

3. Hard and soft tissuepathology 

ž Use of medications detrimental to the process 
ofhealing.

ž Harmful oral habits such as smoking andbruxism

ž Presence of any activeinfection

ž Limited mouthopening 

Group I received the square shaped thread design 
implants. (ANKYLOS,Dentsply Sirona) and the group 
II received the V shaped thread design (MIS Implant 
Technologies Ltd, Israel)

Osstell-Implant Stability: 

The resonance frequency analysis is determined by 
the Osstell™ (Integration Diagnostics, Sweden) device 
in assessing implant stability and osseointegration. The 
instrument is attached to a probe via a cable and the 
measurements are displayed on the backlit display. The 
instrument comes attached with a power supply, a smart 
peg mount and an ISQprobe.

SmartPeg: 

The smartpeg resonates and measurements are made 
only when attached to the implant. The pegs are of single 
use and soft in material hence cannot be reused.

According to the SmartPeg reference guide, 
the smartpeg used for this study was: MIS SEVEN 
IMPLANT: Type 32 Article10040

ANKYLOS IMPLANT: Type 16 Article100388 

Micromotion and Implant Stability Quotient: 

There is a co-relation between lateral load and 
micro motion. Increase in the lateral load leads to 
resultant increase in the micro motion. However, this is 
also influenced by the different bone quality. Osstell™ 
(Integration Diagnostics, Sweden) thereby acts by 
measuring this micro motion with the aid of resonance 
frequency of smart peg.2

Surgical Protocol: 

Prior to the operation patient were subjected to a 
prophylactic antibiotic therapy 

A mid crestal incision was given in the edentulous 
area using a bard parker handle. A full-thickness 
mucoperiosteal flap wasraised.

Sequential drills were used and osteotomies were 
performed following the manufacturers drilling sequence 
for each implant system. The implant length and diameter 
to be placed were based on the pre- assessed availability of 
bone height and width at a speed of 25Ncm assessed by a 
physio dispenser. Immediately after implant placement, 
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the implant stability quotients were assessed with the aid 
of Osstell™ (Integration Diagnostics,Sweden)device. 
Followed by the measurement of the ISQ, an abutment 
were inserted and manually torqued. A provisional 
prosthesis made with temporary acrylic resin (3M 
ESPE,Protemp 4) was cemented

Measurement of Implant Stability: 

After implant insertion, the resonance frequency 
analysis was assessed using the OsstellTM (Integration 
Diagnostics, Sweden) for establishment of implant 
stability quotient. The SmartPeg is tightened with 
4-5Ncm finger tight pressure using the mount. The 
SmartPeg acts as a sensor for the vibration induced 
by the transducer probe held at a distance of 3-4 mm 
which is attached to the instrument via a cable and 
measurements are displayed on the back-lit display. 
In the current study measurement are obtained in one 
direction, buccolingually.

At each follow up sessions, the abutments were 
untorqued and the Smartpeg was re-inserted and stability 
was assessed followed by radiographic assessment. 

Prosthetic Procedure:

Fabrication of Provisional Prosthesis: 

Diagnostic impression was made prior to the implant 
surgery and a mock up template of the tooth being 
replaced were custom made. The silicone putty index of 
the prepared mock up guide was carried into the patients’ 
mouth with a high fracture resistance temporization 
material (3M ESPE PROTEMP 4). The prosthesis was 
then analyzed and evaluated for no occlusal contacts in 
centric and excursive movements

Patient was recalled six months after surgery for 
final prosthesis. 

Results

Descriptive statistics mean, standard deviation were 
calculated. Unpaired t test was used to calculate ISQ 
values between the Square shaped and V shaped design. 
Repeated measures ANOVA was used to compare 
ISQ values within the square shaped and also within V 
shaped design. P<0.05 is considered to be statistically 
significant. Microsoft Excel and IBM SPSS Statistics for 
Windows, Version 22.0. Armonk, NY: IBM Corp was 
used for statistical analysis. 

Table 1: Implant Stability between two groups at baseline, three months and six months-Buccal

Group N Mean Std. 
Deviation

 
t

 
P

95% Confidence Interval of 
the Difference

Lower Upper

Baseline

Square shaped 
thread design 10 78.20 5.245 3.726 0.002 3.838 13.762

V shaped thread 
design

10 69.40 5.317

3 months 

Square shaped 
thread design 10 75.20 5.712 2.821 0.011 1.864 12.736

V shaped thread 
design 10 67.90 5.859

6months 

Square shaped 
thread design 10 80.00 4.807 3.473 0.003 3.279 13.321

V shaped thread 
design 10 71.70 5.832
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Buccal

The mean and standard deviations of the implant stability at baseline, three months and six months was compared. 
The mean ISQ increased in square shaped thread design and it differed significantly at baseline (P=0.002), three 
months (0.0110) and at six months (0.003)

Table 2: implant stability between two groups at baseline, three months and six months-lingual

Group N Mean Std. 
Deviation

 
t

 
P

95% Confidence Interval 
of the Difference

Lower Upper

Baseline

Square shaped 
thread design 10 78.00 5.375 3.535 0.002 3.448 13.552

V shaped thread 
design

10 69.50 5.380

3 months 

Square shaped 
thread design 10 75.30 5.908 2.627 0.017 1.501 13.499

V shaped thread 
design 10 67.80 6.828

6months 

Square shaped 
thread design 10 80.00 4.807 3.713 0.002 3.777 13.623

V shaped thread 
design 10 71.30 5.638

Lingual

The mean and standard deviation of the implant stability at baseline, three months and six months was evaluated. 
The mean ISQ increased in square shaped thread designs compared to vshaped thread designs and it differed 
significantly between the groups at baseline (P=0.002), three months 

(P=0.017) and at six months (P=0.002)

Table 3: implant stability in square shaped thread design from baseline to six months- Buccal

Mean Std. Deviation N

Baseline 78.20 5.245 10

3 months buccal 75.20 5.712 10

6months buccal 80.00 4.807 10

F=47.250 P<0.001

The data obtained from the group 1 so revealed that ISQ in square shaped thread design differed significantly 
from baseline to six months. 
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Table 4: Implant stability in square shaped thread design from baseline to six months- Lingual

Mean Std. Deviation N

Baseline 78.00 5.375 10

3months lingual 75.30 5.908 10

6 months lingual 80.00 4.807 10

F=41.609 P<0.001 

The data obtained in table 4 so revealed that the mean ISQ in square shaped thread design lingually differed 
significantly with a P value of 0.001. 

Table 5: Implant stability in V shaped thread design from baseline to 6mths-Buccal

Mean Std. Deviation N

Baseline 69.40 5.317 10

3 months buccal 67.90 5.859 10

6months buccal 71.70 5.832 10

F=11.101 P=0.001

The data obtained from table 5 revealed that ISQ in v shaped thread design from baseline to six months differed 
significantly 

Table 6: Implant stability in V shaped thread design from baseline to 6 months- Lingual

Lingual

Mean Std. Deviation N

Baseline 69.50 5.380 10

3months lingual 67.80 6.828 10

6 months lingual 71.30 5.638 10

F=6.457 P=0.008 

The data obtained in table 6 so revealed that the ISQ lingually differed significantly with a P value of 0.008 in 
group II. 



158      Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4

Discussion 

The field of implant dentistry has undergone rapid 
evolution in the last two decades. The original machined 
surface implant advocated by Branemark required a 
healing period of three to six months prior to placement 
of a definitive prosthesis. Advances in surface texture 
and implant geometry coupled with patient’s demand 
for a faster treatment, have resulted in shorter healing 
periods and predictable osseointegration.3 Thus loading 
protocols have also been modified. It is a well-known 
fact that dense bone provides better stabilization 
of the implant fixture leading to a more predictable 
osseointegration. In cases of immediate loading any 
occlusal or muscular forces applied to the prosthesis is 
transmitted to the surrounding bone through its implant 
fixture. Thus in case of immediate loading with areas of 
dense bone such as the maxilla factors such as implant 
design assumes a greater role.45

The angle formed between the lines drawn from the 
long axis of the implant to the thread face is termed the 
face angle.15 It has been reported that with increase in 
the face angle, shear stress is increased. According to 
various studies, V shaped thread design has an angle of 
30 degree. Thus Greater forces are generated by the V 
shaped thread design and due to the decreased face angle 
of square shaped threadstheyminimizethe stressactingon 
animplant.4,6,7

Interspace between the major and minor thread 
diameter is the thread depth.it is agreed that shallow 
thread depth aids in easier implant placement. Enhanced 
bone contact can be achieved due to the increase in the 
functional surface area of the threads frequently seen 
in square shaped threads.4 Deeper threads also proved 
beneficial for the placement of implant in soft bone and 
regions of high occlusal load. 

The current study included a total of 20 patients 
divided into two groups of 10 each. Implant stability was 
later assessed at baseline, three months and at six months. 
An initial ISQ of 78.20±5.245 for group 1 and a mean 
ISQ of 69.40±5.317 was achieved respectively which 
was appreciable for immediate loading as suggested by 
studies done previously. Several studies have proved the 
influence high primary stability on the success rate of 
implants thus providing information in detecting failing 
implants.8

It was also observed that the stability at baseline was 
considerably higher for group I when measured buccally 
and lingually with a mean ISQ of 78.20±5.245. the 
result obtained was in level with the study performed by 
Torrella et al which achieved a higher primary stability 
with tapered square shaped thread in comparison to the 
cylindrical implants with v shaped thread design. Thus 
it can concluded that implant design plays a crucial 
role in implant stabilization the reason being deeper 
thread patterns that allows for a large surface area for 
bone to contact. Thus thread design has an influence on 
osseointegration.46

The mean ISQ for group I and group II comparatively 
decreased at 3 months 75.20±5.712 and 67.90±5.859 
respectively when measured buccally and 75.30±5.908 
and 67.80±6.828 when measured lingually. The results 
obtained werein relation to the study conducted by 
Glauser et al where the implant stability quotient dropped 
at three months due to the extensive remodelling that 
takes place.8

However all implants were clinically stable at six 
months with a mean ISQ of 80±4.807 and 71.70±5.832 
when measured buccally with no difference in the lingual 
measurement ISQ of 80±4.807 and 71.3±5.638

The stability of implant fixture in the bone was 
assessed using resonance frequency analysis. The results 
obtained revealed a significant rise in stability of group 
I and group II implants from baseline to six months i.e. 
the mean ISQ for group I was observed to increase from 
78.2 to 80 and 69.4 to 71.7 for group 2.`

The results reported were in accordance to the 
study conducted by Sennerby et al where after the drop 
in ISQ at three months there was a gradual increase in 
between 3-12 months which is the possible time for bone 
remodelling cycle to occur. Glauser et al have reported 
that this change was due to the interfacial stiffness of 
the bone and the bone to implant interface. The probable 
reason given by the authors for low implant stability 
at three months was due to the relaxation of the stress 
between the bone and implant that was created during 
implant insertion.8Sennerby et al claim that this can be 
also due to the regular healing pattern of the cortical bone 
in response to the surgical wound created. According to 
a study the entire time frame for bone remodelling takes 
about 4 months. 28
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Other than the mechanical determinants required 
for stabilizing the implant bone density also plays an 
essential role in immediate loading.in the present study 
both the group of implant were placed in the maxillary 
posterior region and the bone is said to be softer in this 
region. Thus it was found that the fixtures showed a 
higher initial stability contradicting various other studies. 
With regards to the assessment of stability no errors 
were detected in the resonance frequency analysis. The 
stability quotients were consistent at initial, third and six 
months post implant insertion. Thus in accordance to the 
study conducted by Huang et al it can be conclude that 
magnitude of load in regions with boor density can be 
affectively estimated by resonance frequency analysis. 

Conclusion

In conclusion the data obtained from the present 
study reveals establishment of a good primary stability 
is essential for the success of immediate loading and 
thereby is influenced by various other factors such as 
the quality of bone and implant geometry.it can also 
be concluded that in regions of unpredictable initial 
stability increasing the surface area of an implant with 
deeper thread design with a smaller pitch or face angle 
can aid in a predictable outcome. The stability assessed 
by resonance frequency was reliable and reproduced 
the implant stability with accuracy. The device showed 
a decrease in ISQ in region of compromised implant 
positions thereby reporting that it was greatly influenced 
by bone density and implantposition.
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Abstract
Accident is an unexpected, unplanned occurrence which may involve injury or it may be defined as an 
unpremeditated event resulting in recognizable damage. Railway related injuries are not those uncommon 
occurrences in forensic practice. Among the varied presentation of injuries, superficial injuries along with 
fractures were commonly observed. Over the last 15 years many railway accidents have happened in Andhra 
Pradesh and in India. Following these train accidents, there has been a large amount of public debate about 
safety management on the Indian railways. These accidents have raised issues regarding the effectiveness of 
the safety management of the railway system. This paper presents a summary of the results of a preliminary 
systemic analysis of several rail accidents in and around Warangal City. The present study was conducted 
in the Department of Forensic Medicine, Warangal Medical College, Warangal from January 2013 to June 
2014 i.e., 12 months, during which the total postmortem cases were 74 occurred in the jurisdiction of the 
Govt. Railway Police Station, Warangal. The factors taken to enumerate the study are cause of death, manner 
of death, relationship between scene of offense and cause of death, relation of intoxication status to the 
manner of death, age versus manner of death and period of survival.

Key words: analysis, damage, factors, management, superficial injuries, preliminary 

Introduction

Evolution is never ending process. Mankind has 
evolved from primates’ eras back. The same Human 
is trying to develop over the yesteryears by inventing 
things, which have mechanical advantages. One of 
them are the Locomotives. Every comfort has some 
impending dangers within them. Similarly, the moving 
trains are also proving fatal. 1

The structure and designing of the train is made 
so safe that it is not easily possible to sustain injuries 
by the train, unless there is gross negligence or willful 
act is made to have such injuries. The areas of the 
movement of train are also made safe by providing 
several protective measures but still deaths are occurring 
on the railway tracks. Several commissions are made by 
the Governments to look in to these factors which are 
unsafe for public use. In spite the people living near and 
around the tracks are so negligent and erratic in using the 

track, it is always unsafe for these people.2 

The injuries and deaths due to accidents are 
inescapable in the modern way of living. The accidental 
deaths are mostly due to the road traffic accidents but the 
deaths due to railway fatalities are also not negligible, 
especially in the areas where railway traffic is higher. 
A train accident is defined as a “collision, derailment, 
or any other event involving the operation of on-track 
equipments.” Train accidents can cause devastating 
damages and personal injuries including the death of the 
person. Trains are frequently involved in accidents that 
critically injured passengers and innocent bystanders. 
These accidents are indeed disastrous and catastrophic 
due to the speed that trains travel.3 

Materials and Methods

This study has been carried out from January 2013 
to June 2014 from the ethical committee of Kakatiya 
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Medical College, Warangal, Andhra Pradesh. The present 
study was conducted in the Department of Forensic 
Medicine, Warangal Medical College, Warangal from 
January 2013 to June 2014 i.e., 18 months, during 
which the total postmortem cases were 74 occurred in 
the jurisdiction of the Govt. Railway Police Station, 
Warangal, Andhra Pradesh. The records maintained for 
each case in this department are post mortem requisition 
given by Investigating Officer in their inquests, treatment 
records from hospital if treated, history from blood 
relatives and friends, observation of the circumstances at 
the scene by visiting the scene of offence, photographs 
taken from the scene of offence and findings in the Post 
mortem Examination certificates. The materials used 
are inquest Reports, inpatient Case sheets, per usual of 
police papers, data from district crime records bureau 
(DCRB), Warangal. Records from Medical Record 
Section of Kakatiya Medical College, Warangal, Andhra 
Pradesh. Post mortem Reports of all cases, Information 
collected from the Investigation Officer, Relatives and 
friends of the deceased accompanying dead bodies. 

Observations and Results

Warangal is one city which is well connected to all 
parts of the country by railway line. Kazipet is one of 
the biggest Railway Junctions. Govt. Railway Police 
Station is situated in Warangal Railway station and the 
outpost of this Police Station is located in Kazipet. The 
number of accidents in the jurisdiction of these stations 
is also increasing day by day. The same amount of 
load will be reflected on to the mortuary staff working 
in this jurisdiction. There are 74 deaths occurred in 
the jurisdiction of the Govt. Railway Police Station, 
Warangal. All of them are subjected to Post mortem 
examination in the mortuary of Kakatiya Medical 
College, Warangal from January 2013 to June 2014.

In this study from Figure No. 1 it can be cleared 
that Suicides are common in younger age groups 
and accidents are common in elderly people. More 
suicides occurred in the age group of 21 to 50 years 
and more accidents occurred in 51 to 90 years of age 
groups. “Multiple Injuries” is the leading Cause of 
Death including in “suicides”. This is in contrast to 
the decapitation observed as a method of suicide in 
the western countries. Isolated Head injury is the next 
leading Cause of Death in suicides. Surprisingly there 

is one “Accidental Decapitation” found in the present 
study. As many as 51 “suicides” occurred during the 
study period because of railway injuries. Among them 
“Multiple Injuries” are leading over “Head Injury” and 
“Decapitation” and Traumatic amputation of Trunk”. 
Among the 23 “Accidental” deaths 14 are because of 
“Multiple Injuries” and 7 are due to “Head Injury” and 
one decapitation. There is no homicidal death seen in the 
present study occurring on railway track. 

In this study from Figure No. 2, out of 74 cases, 26 
persons of the total 44 identified deceased are from rural 
areas. This needs a special concern that, the track needs 
fencing in the rural areas 

62 persons died in deserted areas, and 36 persons 
died in the night, which shows that, the railway track 
needs a vigilance to reduce these deaths.

As many as 71 dead bodies are first seen by the 
railway employees. This is because the deaths are 
witnessed by the drivers, are the gang-men or key-men 
making rounds on the track. 

In figure 3, out of 74 cases, intoxication status 
could not be made properly, however it is “Zero” in 
the present study. This may be because of subjecting 
the dead bodies for Post mortem Examination after 3 
days of death, as they are kept for identification during 
this period. As many as 51 suicides occurred during the 
study period because of railway injuries. Among the 23 
accidental deaths 14 are because of multiple Injuries and 
7 are due to head Injury and one decapitation. There is 
no homicidal death seen in the present study occurring 
on railway track. 

In Table 1, age versus manner of death is showed. 
Out of 74, suicides are common in younger age groups 
and accidents are common in elderly people. More 
suicides occurred in the age group of 21 to 50 years and 
more accidents occurred in 51 to 90 years of age groups. 
More number of deaths is occurring in young aged 
persons i.e. from 21 to 40 years of age, with the mean 
age 34.5 year. This is less than the age group observed 
in America which is 39 years. This shows the economic 
loss to the nation because of the person losing their lives 
in their productive age group. 
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In Table 2, the period of survival is discussed. Except for one person, who survived of accidental fall and 
sustained multiple Injuries, and died after 12 hours of admission. All other died on the spot on the track. Many of 
them are unattended. This indicates the severity of the railway injuries. 

Figure 1: Causes of death and manner of death 

Figure 2: Relation between scene of offense and cause of death 
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Figure 3: Relation of intoxication status to the manner of death 

Table 1

Age 
Manner of death

Total
Accident Suicide Homicide 

0 to 11 yr 0 0 0 0

11 to 20 yr 0
2

(3.92%)
0 2

21 to 30 yr
5

(21.74%)
17

(33.33%)
0 22

31 to 40 yr
4

(17.39%)
19

(37.25%)
0 23

41 to 50 yr
5

(21.74%)
5

(9.8%)
0 10

51 to 60 yr
2

(8.70%)
4

(7.84%)
0 6

61 to 70 yr
2

(8.70%)
3

(5.88%)
0 5

71 to 80 yr
4

(17.39%)
0 0 4

81 to 90 yr
1

(4.35%)
0 0 1

91 to 100 yr 0
1

(1.96%)
0 1

Total 
23

(100%)
51

(100%)
0 74
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Age versus manner of death 

Table 2

Cause of 
Death 

Period of survival

Total 
n (%)Immediate 

death
< 6 

hours
6 to 24 
hours

1 to 3 
days

>3 
Days

Decapitation 4 0 0 0 0
4

(5.4)

Head injury 23 0 0 0 0
23

(31.08)

Abdominal Injury 1 0 0 0 0
1

(1.35)

Multiple injuries 44 0 1 0 0
45

(60.81)

Traumatic amputation 
of trunk

1 0 0 0 0
1

(1.35)

Total 
73

(98.65)
0

1
(1.35)

0 0
74

(100)

Period of survival in relation to cause of death 

Discussions and Suggestion

Death is one inevitable event the human life, can 
result from natural or unnatural means. It can be result 
of injuries sustained. Injuries caused by a fast-moving 
object can result in death. Especially trivial injuries 
produced by fast moving trains can result in fatality. 

According to Bernoulli’s Principle, when an object 
moves a greater velocity, it produces a low pressure in 
its path. Trains moving greater speed also produce a low 
pressure in their path and suck the objects towards them 
because they are placed in high pressure area and result 
in fatal injuries.9 That is why a red painted area is made 
on the margins of the platform of Railway stations, so 
that people should not enter in to it when a train comes 
on to the platform.4 

In spite of the precautions and the preventive 
measures adopted by the Railway authorities, still many 
deaths are occurring on the track because of the railway 
related injuries.

The evidence is clearly shown in the present study 
by getting 74 deaths in whom railways (Trains) Produced 
injuries resulting in the death of persons. The annual 
incidence of railway related deaths is coming to 2.65% 
(44 deaths in the year 2013 to the total of 1661 Post 
mortem Examinations done), this is almost equal to the 
study made in Germany and much less in comparison to 
the rest of south east Asian countries. 3,4,5This is because 
the magnitude of railway related accidents may be same 
throughout the world, if the track is accessible to the 
people, but in Warangal geographical area, the suicidal 
methods adopted differ from rest the habitat. In this area 
people are committing suicides by poisoning more than 
other methods. 

When we compare the Cause of Death with the 
manner of death, it is found that, in 31 (41.89%) cases of 
suicides, there are multiple injuries. In 16 (21.62%) cases 
of suicides, there are head injuries. In 3 (4.05%) cases of 
suicides, there are decapitations. In one case (1.35%) of 
suicide there is traumatic amputation of trunk.7
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As many as 71 dead bodies are first seen by the 
railway employees. This is because the deaths are 
witnessed by the drivers, are the gang-men or key-men 
making rounds on the track. Suicides are common in 
younger age groups and accidents are common in elderly 
people. More suicides occurred in the age group of 21 to 
50 years and more accidents occurred in 51 to 90 years 
of age groups. 

Suggestions

· All railway related deaths are invariably fatal in 
nature and are preventable by strict vigilance of railway 
staff on the track. 

· There should be proper vigilance on the railway 
tracks about the suspiciously moving persons on the 
track, by the gang men.

· Level crossing should be properly maintained 
round the clock.

· Impatient driving of the vehicle across the track 
should be watched out by CCTVs footages and corrected 
time to time

· Trespassing should be penalized with heavy 
penalties, to discourage the movements on the track

· Proper fencing should be made in the areas of 
movement of people

· Grazing domestic animals on the railway tracks 
should be discouraged

· suicidal spots on the track should identified and 
properly protected

· Infrared beams should be provided to identify 
the movement of the people on the railway track

· Platforms should be provided with proper 
height to boarding and alighting. 

Conclusion

Most of the railway fatalities were accidental in 
nature and in the bread earning age group particularly 
among the males. The increasing number of population, 
overcrowding in the trains, reckless and careless 
behavior of the passengers, pedestrians and the train 
drivers towards safety norms are the constant causes of 

railway fatalities. The high levels of the railway fatalities 
make a strong case for the necessary accident control 
interventions. Public as well as the railway authorities 
must take some measures to bring down these fatalities. 
People must follow some easy set of laws like do not 
travel on footboard, do not enter or get down from 
running trains, do not try to cross the level crossing gate 
when it is closed, be alert and reduce your speed while 
approaching railway unmanned level crossing, never 
guess the speed of the train and adhere to the set norms 
of railway safety to curb this menace. By comparing 
the data of the present study of 2013 with that of the 
previous studies, the incidence of railway accident cases 
are gradually increasing in number day by day. 
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Abstract
Lockdowns and quarantines were set up in various countries around the world to combat the Corona virus 
pandemic. The pandemic has its mental health consequences which have been aggravated by the lockdown 
measures. The resulting psychological distress and depression has ultimately led to suicides. This study 
explores the trends of suicide in the month of the lockdown and compared it with those to the prior months. 
The study was conducted between 25th January 2020 to 24th April 2020 and March 25th 2019 to April 24th 
2019 at Cooch Behar Government Medical College and Hospital, Cooch Behar. 52.1% cases of suicide were 
recorded in the month of lockdown which increased from 34.1% in February 2020 and 43.1% in March 
2020. Most cases of suicide in the period of lockdown were in the second and third decade of life with a 
male predominance. For the period of lockdown, housewives, businessmen and labourers were found out to 
be the vulnerable population. A social and public health response in addition to a mental health response is 
crucial to prevent suicidal behaviour in lockdown period.
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Introduction

With the turn of the New Year, the entire world was 
slowly engulfed by the pandemic of the novel corona 
virus. To combat this highly contagious virus, different 
countries came up with lockdowns and quarantines for 
various spans of time, India not being an exception. 
Lockdown is a situation in which people are not allowed 
to enter or leave an area freely because of an emergency, 
in this case the corona virus pandemic. The first case of 
COVID 19 in India was reported in the state of Kerala 
on 30th January 2020 and in West Bengal on 17th March 
2020.1,2 A nationwide lockdown was imposed in India 
on the 25th March 2020. 

As evident in some of the previous pandemics, 
COVID 19 is also having some grave psychological 
consequences. People are being riddled with fear, anxiety 

and chaos. The impending isolation from near and 
dear ones petrify people. They become panic stricken. 
And this panic contagion demoralizes people who are 
overwhelmed by emotions leading to hopelessness and 
desperation. Incidentally, these psychological changes 
often spread its ugly wings with suicides being the fatal 
outcome. 

Every year, almost one million people die from 
suicide.3 According to WHO, every 40 seconds a person 
dies by committing suicide somewhere in the world.4 
And there have been evidences that suggest deaths by 
suicide had increased during pandemics.

In the Indian context, the NCRB data suggests that 
overall a total of 1,34,516 suicides were reported in 
2018, which showed an increase of 3.6% in comparison 
to 2017.5 Our state of West Bengal accounted for 
13,255 of these suicides in 2018.5 No specific data were 
obtained from our place of study i.e. Cooch Behar. In 
our present study we have tried to find out the number of 
suicides in the month of the lockdown and its prevalence 
as compared to the previous two months and the same 
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time frame from the previous year.

Methodology

This observational, descriptive, comparative and 
analytical study was conducted in the department of 
Forensic Medicine and Toxicology, Cooch Behar 
Government Medical College and Hospital. The period 
of study was from 25th January 2020 to 24th April 2020 
and March 25th 2019 to April 24th 2019. All autopsies 
conducted during this period of time except the unknown 
decomposed bodies and the obscure autopsies were 
considered in this study. 

The cases for the year of 2020 were divided into 
three months viz. March 25th 2020 to April 24th 2020 
(the first month of the lockdown – April 2020), February 
25th 2020 to March 24th 2020 ( the month prior to the 
lockdown – March 2020) and January 25th 2020 to 
February 24th 2020 ( couple of months prior to the 
lockdown – February 2019). The cases from the month 
of lockdown was also compared to the same time period 
from last year i.e., March 25th 2019 to April 24th 2019 
(April 2019), to decipher if there is any variations owing 
to seasonal changes or climatic changes.

Detailed history of the case was initially noted from 
the inquest reports, bed head tickets, injury report and 
other relevant documents provided. Informations were 
gathered from the deceased’s close relatives, friends, 
police and other available persons who were present at 
the time of the incidence and those accompanying the 
victims, with special reference to general information 
like Name, Age, Sex and Occupation. The suspected 
causes of death and modes of death were preliminary 
noted from the investigating report submitted by 
the police i.e., the inquest paper. These were further 
corroborated with the autopsy findings, the information 
shared by the deceased’s relatives and other available 
persons and the place of occurrence visit in some cases. 

The data collected during this study was tabulated 
in a pre determined proforma. It was further analyzed 
in tabular form along with its representation in form of 
diagrams and charts. 

Results

A total of 335 cases which fulfilled the inclusion and 
exclusion criteria’s were recorded.

There were 85 recorded cases in February 2020 out 
of which 45 (52.9%) of them had an accidental manner 
of death while 29 (34.1%) of them were suicidal (Figure 
1). During March 2020, most of the cases were suicidal 
(43.1%) which was followed by accidental deaths 
(40.3%). During the month of lockdown (April 2020), 
96 cases were recorded considering the inclusion and 
exclusion criteria’s. Out of these, there were 50 (52.1%) 
suicidal cases, 27 (28.1%) accidental cases and 14.6% 
natural cases. During the same period last year (April 
2019), 82 cases were reported, out of which 40.2% was 
suicidal and accidental each.

Of the number of people committing suicide in the 
period of February 2020, 33.3% were between the age 
group of 21-30 years followed by 23.3% in the group 
11-20 years ( Table 1). But in the next period March 
2020, 25.8% of people in the age group of 51-60 years 
committed suicide while 22.6% of people were in the 
11-20 and 21-30 years bracket. In the lockdown period 
(April 2020), 26% of those committing suicide were 
between the age group of 21- 30 years and 31- 40 years 
each followed by 18% in the age group of 41-50 years. 
While in April 2019, about one third of those committing 
suicide were between 21 -30 years.

A female predominance among the number of 
suicides was seen only in year of 2019 where 51.5% 
females committed suicide (Table 2). An increasing 
trend of suicide among the males was seen in 2020 .In the 
first period, i.e. February 2020, 51.7% males committed 
suicide. In the next period 58.1% males committed 
suicide and 54% males succumbed in April 2020.

In the Table 3, it was observed that, housewives 
account for most of the persons committing suicide. 
Number of housewives committing suicide increased 
from 31% in February 2020 and 25.7% in March 2020 
to 17 (34%) in the month of lockdown. 16% of business 
men and 14% of labourers committed suicide in April 
2020. 

Hanging was the common method to commit suicide 
in all the months, 80% during the month of lockdown, 
72.7% in April 2019 and 67.7% and 65.5% in the months 
of March and February of 2020 respectively. The other 
notable methods in the month of lockdown were self-
ingestion of poison 10% cases and self-immolation 4% 
cases. (Table 4)
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Figure 1: Manner of death in relation to months. 

Table 1: Age wise distribution of suicidal cases. 

Age group April 2019 February 2020 March 2020 April 2020

 Below 10 years 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%)

11 to 20 years 7 (21.2%) 7 (24.1%) 7 (22.6%) 6 (12.0%)

21 to 30 years  10 (30.3%) 10 (34.5%) 7 (22.6%) 13 (26.0%)

31 to 40 years
3 (09.1%)

4 (13.8%) 4 (12.9%) 13 (26.0%)

41to 50 years 3 (09.1%) 0 (0.0%) 3 (09.7%) 9 (18.0%)

51 to 60 years 4 (12.1%) 4 (13.8%) 8 (25.8%) 5 (10.0%)

61 to 70 years 4 (12.1%) 3 (10.3%) 1 (03.2%) 3 (06.0%)

Above 70 years 2 (06.1%) 1 (03.4%) 1 (03.2%) 1 (02.0%)

Table 2: Sex wise distribution of suicidal cases. 

Sex April 2019 February 2020 March 2020 April 2020

Female 17 (51.5%) 14 (48.3%) 13 (41.9%) 23 (46.0%) 

Male 16 (48.5%) 15 (51.7%) 18 (58.1%) 27 (54.0%) 
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Table 3: Occupation wise distribution of cases of suicidal cases. 

Occupation April 2019 February 2020 March 2020 April 2020

Farmer 6 (18.2%) 4 (13.8%) 5 (16.1%) 3 (06.0%)

Labourer 3 (09.1%) 4 (13.8%) 5 (16.1%) 7 (14.0%)

Service men 1(03.0%) 2 (06.9%) 2 (06.5%) 1 (02.0%)

Business men 2(06.0%) 2 (06.9%) 2 (06.5%) 8 (16.0%)

Students 4(12.1%) 3 (10.3%) 2 (06.5%) 5 (10.0%)

Housewife 10 (30.3%) 9 (31.0%) 8 (25.7%) 17 (34.0%)

Unemployed 5(15.2%) 4 (03.4%) 5 (16.1%) 7 (14.0%)

Unknown 2(06.0%) 1 (03.4%) 2 (06.5%) 2 (04.0%)

Table 4: Distribution of cases according to methods of suicide.

Cause of death April 2019 February 2020 March 2020 April 2020

Burn 3 (09.1%) 5 (17.2%) 3 (09.7%) 2 (04.0%)

Hanging 24 (72.7%) 19 (65.5%) 21 (67.7%) 40 (80.0%)

 Poisoning 4 (12.1%) 4 (13.8%) 6 (19.4%) 5 (10.0%)

 Others 2 (06.0%) 1 (03.4%) 1 (03.2%) 3 (06.0%)

Discussion

The mental health effects of any pandemic is 
bound to be profound, the corona virus disease COVID 
19 not being an exception. The lockdown following 
this pandemic has even adverse effect on the general 
population. They feel as if they have been sentenced 
for an unknown crime to an indeterminate period of 
punishment. And this feeling of impending doom has 
led to a surge in the suicide rates.

The number of cases of suicide has drastically 
increased from 34.1% and 43.1% in the couple of 

months prior to suicide to 52.1% during the first one 
month of the lockdown following the pandemic. This 
is in concurrence to studies in Hong Kong where cases 
of suicides did show an alarming rise during the 2003 
SARS pandemic and the USA during the 1918-19 
influenza pandemic.6,7 

Most of the subjects committing suicides were in the 
middle age group with 52% in the age bracket of 21-40 
years (26% in each decade) and another 18% within 41-
50 years of age. These age groups denote the working 
class or those people on whom the family burden in the 
utmost. The thought of how they are going to support 
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their families in such a period of crisis has made people 
anxious. Panic attacks have increased, depression has 
surged and people in such a stressful situation are opting 
for suicide as the only way out. This is in concurrence 
to Srivatsava et al, who identified presence of a stressful 
life event as definite risk factors for attempting suicide.8 

The other notable group who have been particularly 
affected are those who are addicted to consumption of 
alcohol or other substances. Most of them belong to the 
age group of 21- 50 years. Due to the closure of most 
shops, it has been difficult for them to procure these with 
ease. It inevitably leads to withdrawal symptoms like 
insomnia, tremors, palpitations, restlessness and suicidal 
ideation. These symptoms look identical to those in 
depressive episodes, often presenting with similar levels 
of hopelessness and ultimately compel people to commit 
suicide.9

Lockdown has also seen a surge in the number of 
domestic abuse cases, worst affected are the children 
and women who are now trapped inside their homes 
with their abusers. Men who are either unemployed or 
frustrated being home often take to abusing their wife 
and children. The Women commission of West Bengal 
have also stated that cases of domestic violence have 
increased since the imposition of lockdown.10 And 
domestic violence is one of the risk factors for suicide. 
In a study conducted at Bengaluru, it was found that in 
more than one-third of females, the major risk factor 
for suicide was domestic abuse.11 Our study shows 
that about 46% of those who committed suicide during 
the lockdown period were females. There was also a 
rise among the housewives committing suicide (34%) 
during the period of lockdown. A study by Banerjee et 
al also supported the above findings and stated that the 
commonest cause of suicide in women was quarrel with 
husband.12 

Apart from housewives, those involved in business 
and the labourers comprise the next major groups in 
which the suicidal rates have increased. It goes without 
saying that the lockdown has led to unemployment 
especially among the labourers and daily wage earners. 
People have had their business touching a slump. They 
don’t know how they will get back on their feet, even 
when the isolation measures are lifted. And loss of 
employment and financial stressors are perceived as 

risk factors for suicide.13 In the United States, during 
the period of recession from 2007 -2009, the bleak job 
market and economic crisis lead to an estimated 4750 
excess suicide deaths.14 Our study is also in trend with 
those in Europe which indicates a significant rise in 
suicides from the economic recession, totalling more 
than 1000 excess deaths in UK alone.15,16 

There is no denying the fact that suicide is likely 
to become a more pressing concern as the pandemic 
spreads. It is bound to have long term negative effects 
on the economy, the vulnerable groups and the general 
population as whole. Preventing suicides therefore needs 
urgent action and serious consideration. Mental health 
initiatives focussing on educating the public on how 
to best deal with immense pressure and anxiety should 
be established immediately. Targeted mental health 
surveillance of population at risk, including patients 
with prior mental health diagnosis and elderly should 
be implemented and followed by effective interventions 
to minimize suicidal thoughts. Governments should 
consider providing financial grants for food and 
unemployment support. The media has an immensely 
vital role to play. They should refrain from irresponsible 
media reporting of suicide and highlight on the precise 
facts about the causes and circumstances of suicide 
with due consideration to mental health problems. 17 It 
is vital that they adhere to the existing and COVID 19 
specific guidelines regarding reporting of such suicidal 
deaths.18 Further well designed and large scale studies 
are required to look deeply in to the risk factors for 
suicide and formulate proper preventive measures. 

Conclusion

The COVID 19 pandemic and the nationwide 
lockdown have no doubt caused distress and have left 
thousands susceptible to mental health problems and 
suicidal behaviour. Our study is only a harbinger of 
what’s to come. The suicidal surge may even persist for 
longer and actually peak later than the actual pandemic. 
Thus, the need of the hour is a well-coordinated multi 
departmental and multi phased approach to curb this 
surge. 
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Abstract
Introduction and background: Radiological data of appearance and fusion of ossification centres are mostly 
used to determine age of individuals and compare with chronological age for medicolegal purposes. X-Ray 
of pelvis is very important for elderly adolescent age group. Objectives: This study has been conducted to 
study the age of appearance and fusion of ossification centres around pelvis for known chronological aged 
subjects from Bengali population and compare them with known standards. Methods: In this retrospective 
study x-ray films of 74 females and 220 males of 8 to 21 years age group from the period of 1st January 2017 
to 31st December 2019 have been observed. Data analyzed in Microsoft office excel 10 and presented in 
the form of table and diagram. Conclusion: The study reveals age of appearance and fusion of ossification 
centres around pelvis in Bengali population which corroborate with standard values in some cases and in 
some do not match. It will help to estimate age of individuals for medicolegal purpose.

Key words – Radiological, medicolegal, adolescent, pelvis, tri-radiate cartilage, iliac crest 
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Introduction

Estimation of age is relevant from both civil 
and criminal point of view in medicolegal practice. 
Identification of an individual, establishing criminal 
responsibility, juvenile crime, participation in sports 
are some major fields where age estimation is required 
to be done. For this purpose we have to depend mostly 
on dental and radiological data. The appearance of 
ossification centres is completed around 5 years and after 
this fusion acts as calendar upto the age of 25[15]. Where 
X- ray of wrist and elbow helps to determine age in 
children and early adolescents, x-ray of pelvis is mostly 
done for older adolescents. For this purpose still we are 
dependent upon age old data. Moreover as we know that 
skeletal development is influenced by nutritional status, 
environmental condition and other factors, studies on 
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different geographical area are necessary in present 
scenario. The present study has been carried out among 
220 males and 74 females of Bengali subjects between 
the age group of 8 to 21 years. Our objectives are to 
observe status of appearance and fusion of ossification 
centres around pelvis for a known chronological age, to 
determine range of their appearance and fusion in males 
and females and to compare them with known standards. 

Materials and Methods

It was a cross sectional study. The study was carried 
out in Dept. of FSM, Medical College Kolkata over a 
period of six months. State of appearance and fusion 
of ossification centres of iliac crest, ischial tuberosity, 
head of femur, greater trochanter, lesser trochanter and 
tri-radiate cartilage were examined. X-Ray plates of all 
220 males and 74 females who attended the department 
for age estimation between 1st January 2017 and 31st 
December 2019 were studied in a Census sampling 
except those cases who have fallen under exclusion 
criteria. Stated age of the subjects were confirmed from 
age proof documents. Epiphysis of said bony structures 
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were examined to observe

1. Whether appeared 

2. Whether fusion started

3. Whether fusion is in process 

4. Whether fusion completed

Epiphyseal scar at the junction of epiphysis and 
metaphysis has been considered as indicator of complete 
fusion [14[. 

Results and Observation

220 males (8 to 21 years) and 74 females (8 to 16 
years) were divided into 13 and 9 groups respectively 
with 1 year interval between each group. Number of 
male and female subjects in different age groups is 
respectively as follows:

8 yrs – 3 and 6 (total 9), 9 yrs – 22 and 10 (total 32), 
10 years – 20 and 9 (total 29), 11 years – 18 and 11 (total 
29), 12 years – 36 and 21 (total 57), 13 years – 29 and 6 
(total 35), 14 years – 29 and 5 (total 34), 15 years – 20 
and 2 (total 22), 16 years – 21 and 4 (total 25), 17 years – 
18 and 0 (total 18), 18 years – 1 and 0 (total 1), 19 years 
– 1 and 0 (total 1), 21 years – 2 and 0 (total 2) 

Appearance of iliac crest:

Among females, radiological evidence of appearance 
have been detected between 11 to 16 years of age. Iliac 
crest appeared in 36.49% of total sample. 100% subjects 
showed evidence of appearance at the age of 13, 15 and 
16. In males, 43.18% showed evidence of appearance 
at and beyond 12 years of age. 100% subjects showed 
evidence of appearance at the age of 15 years and above. 
(Table 1) 

Fusion of Iliac crest: 

Among females, none showed evidence of complete 
fusion. Fusion did not start in any subject before 12 
years. Fusion started among 100% subjects at 15 and 16 
years of age whereas process of fusion has been noticed 
between 12 to 14 years. Among males, fusion completed 
in only 2.27% subject (at the age of 19 and 21). Fusion 
did not start upto 11 years of age whereas evidence of 
fusion process has been noticed between 12 to 18 years 
of age. (Table 1) 

Appearance of Ischial tuberosity:

It did not show radiological evidence of appearance 
upto 11 years of age in both genders. In 100% cases it 
appeared at 15 and 16 years of age in females and at 18, 
19 and 21 years of age in males. (Table 2) 

Fusion of Ischial tuberosity:

No evidence of complete fusion in females and 
2.25% of complete fusion in males among whom the 
data was 100% at the age of 21. Fusion did not start upto 
11 years of age in females and 12 years of age in males. 
In females, process of fusion has been noticed between 
12 to 16 years of age and in males its 13 to 19 years.. 
(Table 2) 

Disappearance of tri-radiate cartilage:

In females, upto the age of 10 years, tri-radiate 
cartilage was present in all cases. It was disappeared in 
100% cases at the age of 14, 15 and 16. Among males, 
it was detected upto 11 years of age in 100% subjects 
whereas disappeared in 100% cases at the age of 17, 19 
and 21 (Table 3) 

Appearance of head of radius:

It appeared in all subjects earliest at the age of 8 
years. (Table 4) 

Fusion of head of femur:

Fusion started in all subjects except one 10 yrs old 
female. Complete fusion took place in 35.14% of female 
population (100% at the age of 15 and 16 years). Process 
of fusion noticed between 8 to 14 years age. In males, 
fusion was complete in 100% subject of 18, 19 and 21 
years of age whereas process of fusion has been detected 
in 61.36% males between the ages of 8 to 17. (Table 4) 

Appearance of Greater Trochanter:

All subjects have shown evidence of appearance of 
greater trochanter. (Table 5) 

Fusion of Greater Trochanter:

In females fusion did not start in only one and 
completed in 18.92% individuals between the age group 
of 12 to 16. Process of fusion has been noticed between 
8 to 15 years of age group. Among males 24.55% of 
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sample showed evidence of complete fusion between the 
age of 13 to 21 and it was 100% at 18, 19 and 21 years 
age. Process of fusion has been observed in 150 males 
between the age of 8 to 17. (Table 5) 

Appearance of lesser trochanter:

Evidence of appearance has been observed in 
78.38% females (mostly 12 to 16 years) and 77.27% 
males (mostly 14 to 21 years) (Table 6) 

Fusion of lesser trochanter:

In females 100% showed complete fusion at 15 
and 16 years of age. 47.30% males showed process of 
fusion between 8 to 14 years. Among males, complete 
fusion was detected in 100% population at 18, 19 and 21 
years of age. Process of fusion was detected in 42.73% 
subjects between 8 to 17 years age. (Table 6) 

Table 1: Age (in years) of appearance and fusion of Iliac Crest (n = 294) 

Age 
(yrs)

Not appeared Appeared Fusion not started Fusion in process Fusion completed

F M F M F M F M F M

8 6 4  6 3

9 10 22 10 22

10 9 20 9 20

11 9 18 2 11 18

12 11 31 10 5 17 33 4 3

13 20 6 9 5 27 1 2

14 2 9 3 20 2 24 3 5

15 1 2 19 10 2 10

16 4 21 8  4 13

17 1 17 3 13 2

18 1 1

19 1 1

21 2 2

Table 2: Age (in years) of appearance and fusion of Ischial Tuberosity (n = 294) 

Age 
(yrs)

Not appeared Appeared Fusion not started Fusion in process Fusion completed

F M F M F M F M F M
8 6 3 6 3
9 10 22 10 22

10 9 20 9 20
11 11 18 11 18
12 15 34 6 2 19 36 2
13 4 27 2 2 6 27 3 2
14 2 17 3 12 2 25 4
15 8 2 12 1 14 1 6
16 4 4 17 9 4 11 1
17 3 15 4 13 1
18 1 1
19 1 1
21 2 2
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Table 3: Age (in years) of disappearance of tri-radiate Cartilage (n = 294) 

Age (yrs)
Present Absent

F M F M

8 6 3

9 10 22

10 9 20

11 8 18 3

12 10 33 11 3

13 2 22 4 7

14 12 5 17

15 2 2 18

16 1 4 20

17 18

18 1

19 1

21 2

Table 4: Age (in years) of appearance and fusion of Head of Femur (n = 294) 

Age 
(yrs)

Not appeared Appeared Fusion not started Fusion in process Fusion completed

F M F M F M F M F M

8  6 3 6 3

9 10 22 3 10 19

10 9 20 1 3 7 17 1

11 11 18 3 8 13 3 2

12 21 36 1 12 34 9 1

13 6 29 2 3 24 3 3

14 5 29 1 15 4 14

15 2 20 6 2 14

16 4 21 3 4 18

17 18 1 17

18 1 1

19 1 1

21 2 2
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Table 5: Age (in years) of appearance and fusion of Greater Trochanter (n = 294) 

Age 
(yrs)

Not appeared Appeared Fusion not started Fusion in process Fusion completed

F M F M F M F M F M

8 6 3 6 3

9 10 22 2 10 20

10 9 20 1 5 8 15

11 11 18 3 11 15

12 21 36 4 18 32 3

13 6 29 2 4 26 2 1

14 5 29 1 22 4 7

15 2 20 1 10 1 10

16 4 21 3 4 18

17 18 4 14

18 1 1

19 1 1

21 2 2

Table 6: Age (in years) of appearance and fusion of Lesser Trochanter (n = 294) 

Age 
(yrs)

Not appeared Appeared Fusion not started Fusion in process Fusion completed

F M F M F M F M F M

8 4 2 2 1 4 2 2 1

9 8 18 2 4 8 19 2 3

10 3 16 6 4 4 19 5 1

11 1 10 10 8 5 14 6 4

12 3 21 33 1 4 14 32 6

13 1 6 28 6 4 21 2 2

14 5 29 2 18 3 11

15 2 20 9 2 11

16 4 21 3 4 18

17 18 2 16

18 1 1

19 1 1

21 2 2
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Discussion

Age old Galstaun chart is followed till now for 
estimation of skeletal age. In this study we tried to 
produce a standard reference range of age for appearance 
and fusion of ossification centres around pelvis so that it 
can help to corroborate skeletal age and chronological 
age of Bengali population in present scenario. Such 
studies among males and females have been conducted 
in many parts of India but it’s not a common one among 
Bengali population in recent years. 

As of conventional data, in our study ossification 
centres appeared early in females compared to males[15[. 
Though earliest age of appearance of Ischial Tuberosity 
is same (12 years) in males and females according to 
present study 100% appearance occurred earlier in 
females. Similarly fusion also completed earlier in 
females except Ischial Tuberosity. 

In our study appearance of iliac crest started by 11 
years in females and 12 years in males and completed 
by 15 years and 17 to 18 years in females and males 
respectively. Starting age of appearance corroborates 
with finding of Srinivasa Naik M et al[10] but completion 
age is less. Findings of our study also nearly matched 
with finding of Bhise S.S. et al [2]. We could not draw any 
conclusion regarding fusion of iliac crest in females, in 
males it completed by 19 to 21 years which corresponds 
with result of Patel G et al[9]. 

Considering Ischial Tuberosity, appearance 
completed by 15 to 16 years in females and 18 to 19 
years in males. It corresponds with findings of Srinavasa 
Nik M et al [10] for females and corroborates with finding 
of Bhise S.S et al [2] for males. Here also we could not 
draw any conclusion for age of fusion for females but in 
males, fusion completes by 21 years which is less than 
the finding of Sing P et al [3] but corroborates nearly with 
study of Joshi A et al[4]. 

As per present study, tri-radiate cartilage completely 
disappeared by 14 years in females and 17 years in males 
which corroborates with finding of Shilajiya et al [8] and 
Galstaun G[13] for females. It does not correspond with 
the findings of Bangal RS et al [5]. 

Fusion of head of femur completes by 15 years in 
females and 18 years in males. The value corroborates 
with Galstaun G [13] for females. Value corresponds with 

findings of Srinivasa Naik M et al [13] and Sharma Y et 
al [1]. 

Greater trochanter fused by the age of 16 in females 
and 18 in males. Value does not corroborate with findings 
of Galstaun G [13]. Value corroborates with finding of 
Sharma Y et al [1]. 

In present study lesser trochanter fuses by 15 years 
in females which corroborates with Galstaun G but its 
18 years for males which does not corroborates with 
Sharma Y et al [1] but corroborates with Srinivasa Naik 
M et al [10]. 

Conclusion

Such a study among both males and females on this 
large sample size was required in West Bengal. By this 
study we reached a conclusion about age of appearance 
of ossification centres around pelvis which vary in many 
cases from age old data which is considered till date. 
The data recommended by us can be taken as reference 
in future for the purpose of age estimation among elderly 
adolescent group. 
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Abstract
Background: Assertiveness is an important behavior for today’s professional nurse. As nurses move away 
from traditional roles and perceived stereotypes, it is increasingly being recognized that a nurse needs to 
behave in an Assertive manner. Assertiveness is necessary for effective nurse/patient communication, it is 
suggested that its development may also aid the confidence and self esteem. So aim of the study to evaluate 
effectiveness of assertiveness training program on self esteem and interpersonal communication satisfaction 
among nursing students of selected institutes of Ambala Haryana.

Methodology: Quasi-Experimental research design “Non equivalent control group pre test-post test 
design was used. Data was collected from 60 nursing students (30 in experimental and 30 in comparison) 
by convenience sampling technique. Standardized Rosenberg self esteem Scale and Interpersonal 
Communication Satisfaction Inventory were used to collect data. 

Conclusion: The ‘t’ test analysis showed a significant difference before and after the administration 
of Assertiveness training program. in terms of self esteem(t=11.78 and p=0.001) and Interpersonal 
communication satisfaction (t=12.78 and p=0.001) at 0.05 level of significance. Repeated measures ANOVA 
shows that there is a significant difference within the group in terms of self Esteem (F=4.45, p value=0.002) 
and Interpersonal Communication Satisfaction (F=56.60, p value=0.001) in experimental group. 

Key Words: Effectiveness, Assertiveness training program, Self Esteem, Interpersonal Communication 
Satisfaction, Nursing students. 
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Introduction

Today`s nursing students are the nucleus of the 
professional nurses of tomorrow, who will interact with 
their colleagues and other health care professionals on 
a daily basis and provide the care for patients, their 

families and society in the area of health and education 
in the future. Nursing students need more Assertive 
because they interact in different setting like they work 
in multidisciplinary team in which he/she play important 
role.1

Assertive behavior may be encouraged through 
educational methods or training programs. It is preferable 
that nurses receive this educational preparation during 
undergraduate programs. Assertiveness is important for 
a healthy self-esteem and for your overall wellbeing. 
By developing assertiveness skills and improving 
confidence and self-esteem it can be easier to navigate 
through the systems and to have better outcomes both 
for nurse and patient.2

DOI Number: 10.37506/ijfmt.v14i4.11466
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Most of the research evidences found that 
Assertiveness is closely associated with self-confidence, 
self-esteem, anxiety and especially school and colleges 
anxiety, low level of self esteem and poor interpersonal 
communication. Poor assertiveness can raise the 
academic anxiety and academic failure. It also leads 
to learning disabilities and decreased efficiency in 
students. Assertiveness is a learnable skill and mode of 
communication. Assertive students work in a confident 
manner. It is important for a students to be assertive, 
so that he or she may express his thoughts and feelings 
effectively. Increasing your assertiveness can help you 
both personally and professionally. This article focuses 
the importance of being assertive.3 

Student nurses on a daily basis interact with other 
patients, colleagues, doctors and other staff, because 
the nature of nursing work require a high degree of 
personal and group interaction. It is crucial that nurses 
and students develop assertiveness skills so that 
they can provide safe and effective care for patients.4 
Expressing positive and negative feelings honestly and 
straightforwardly, without anxiety or intimidation. This 
can also allow the nurses to improve their care to their 
clients, peers, and even themselves. Nurse educators are 
the leaders of the next generation of nurses, and it is vital 
that they motivate their students to express their opinion 
and personal rights.5

The nature of nursing demands that nursing students 
face various stressful situations, and the relationship 
between self-esteem and the quality of nursing care is 
undeniable. In nursing, it is suggested that self-esteem 
is one of the most influential factors on occupational 
behavior of nursing students. Accordingly, there is no 
doubt in the significance of self-esteem among nursing 
students.6 

According to our review of the literature, it seems 
that the majority of studies on nursing students’ self-
esteem have focused on determining the level of self-
esteem or strategies to improve it and most of the studies 
suggest that in initial year of the course nursing students 
may have chances of low self esteem and problem in 
interpersonal communication because of changing 
environment from home to hostels or school to colleges.7

Nursing practice should have a commitment to 
caring directed to oneself, caring directed to others and 

caring directed to life itself and to well being. This kind 
of perspective is one of the bases of human existence 
and is inherent to all human beings. This process of 
caring cannot exist without the sharing of information 
and feelings and a very close relationship between the 
nurse and his/her patient. The main aim of this study is to 
assess the effectiveness of assertiveness training program 
on self esteem and interpersonal communication among 
nursing students.8

Material and Method

The study was conducted during the period from 
October 2018 to April 2019 in Haryana, India. Total 
60 students were selected from two institutes (30 in 
experimental and 30 in comparison group) by using 
convenience sampling technique. Assertiveness training 
was provided to experimental group ( Assertiveness 
training program has a set of 7 sessions. This include 
several teaching Methods i.e lecture cum discussion with 
the help of power point presentation, brain Storming, 
and examples from real life, Modeling ,Role playing, 
getting Participants feedback, providing feedback, 
and Assigning Homework).Data was collected by 
using standardized Rosenberg self esteem scale and 
interpersonal communication satisfaction inventory.

Description of Tool

Part- A – (Performa for socio demographic 
variables). 

It consisted of items regarding socio demographic 
variables. The selected variables included the age , 
gender ,type of family, monthly income of family, 
education status of father, , education status of mother, 
occupation of father, occupation of mother, current 
year of the study, percentages of marks obtained in 
higher secondary, choice of course selection, hobbies, 
socioeconomic status.

Part-B (The Rosenberg Self –Esteem Scale). 

It is a standardized tool that contains -10 items and 
developed by sociologist Dr. Morris Rosenberg to assess 
the self-esteem of the nursing students .Each statement 
had five responses it was rated on 4 point Likert scale. 

Part (C) Interpersonal Communication 
Satisfaction Inventory
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Interpersonal communication satisfaction inventory 
is a self-report which included 20 items used to 
Interpersonal communication satisfaction measures in 
nursing students. The maximum score of Interpersonal 
communication satisfaction inventory was 100 and 
minimum was 20. 

Data Analysis

(a) Descriptive statistics:

· Frequency and percentage distribution to 
describe selectedvariables.

· Frequency , percentage , mean, mean percentage 
, Standard Deviation and range of score to describe the 
self esteem , Interpersonal communication satisfaction.

(b) Inferential statistics:

· Karl Pearson’s correlation was used to check 
the relationship between self esteem and interpersonal 
communication satisfaction among nursing students.

· Anova and T-test was used to check the 
association of selected sample characteristics with self 
esteem and interpersonal communication satisfaction 
among nursing students.

Result

Data were entered in Microsoft excel, and analysis 
was done with SPSS version 20. Result of the study 
shows that Assertiveness training program is effective 
in improving the self esteem and interpersonal 
communication satisfaction among nursing students. 

Table 1: Mean, mean difference, standard deviation of difference, Standard Error of Mean Difference and 
‘t’ value of Self Esteem among Nursing students after Assertiveness training in experimental and comparison 
group.

N=60

Variable Group Mean ± S.D. MD SEMD
‘t’

value
df

P
Value

Self Esteem
post-test1

Experimental group(n=30)
Comparison group(n=30)

16.10±1.85
10.30±1.93

5.76
0.48p 11.78 58 0.001*

Self Esteem
post-test2

Experimental group(n=30)
Comparison group(n=30)

15.10±1.82
10.50±2.25

4.60 0.53 8.68 58 0.001*

t(58)= 1.67                      *- significant (p ≤ 0.05)

Table.1 depicts the level of self esteem among 
nursing students after administration of assertiveness 
training program. Independent t test was applied and 
the mean difference between experimental group and 
comparison was found to be statistically significant 

(t=11.78,p=0.001) at 0.5 level of significance and in post 
test II Independent t test score was (t=8.68,p=0.001).

Hence it inferred that assertiveness training program 
is effective in improving the self esteem of the nursing 
students 



Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4      183

Table 2: Mean, mean difference, standard deviation of difference, Standard Error of Mean Difference and 
‘t’ value of Interpersonal communication satisfaction among Nursing students after Assertiveness training in 
experimental and comparison group. 

                             N=60

Variable Group Mean ± S.D. MD SEMD
‘t’

value
df

P
Value

Interpersonal 
Communication 

Satisfaction
post-test I

Experimental 
group(n=30)
Comparison 
group(n=30)

69.63±6.40 
48.60±6.33 21.03 1.64 12.78 58 0.001*

Interpersonal 
Communication 

Satisfaction
post-test II

Experimental 
group(n=30)
Comparison 
group(n=30)

70.90±6.21 
48.47±7.38 22.43 1.76 12.92 58 0.001*

                             *- significant (p ≤ 0.05)

Table.2 depicts the level of Interpersonal Communication Satisfaction among nursing students after administration 
of assertiveness training program. Independent t test was applied and the mean difference between experimental 
group and comparison was found to be statistically significant (t=12.78,p=0.001) at 0.5 level of significance and in 
post test II Independent t test score was (t=12.92,p=0.001).Hence it inferred that assertiveness training program is 
effective in improving the Interpersonal Communication Satisfaction of the nursing students. 

Table-3: Repeated measures ANOVA showing the significant difference within groups in term of Self 
Esteem in the experimental group and comparison

   N=60

 Group Test Mean F value P value

Experimental 
group(n=30)

Pre test
Post test

Pre test
Post test-1
post test-2

14.57
16.10
15.07

4.45 0.002*

Comparison 
group(n=30)

Pre test
Post test

Pre test
Post test-1
post test-2

10.30
10.50
11.47

1.97 0.15NS

NS -Not significant (p>0.05)                 *- significant (p ≤ 0.05)

Table 3 depicts repeated measures ANOVA showing the significant difference within the group in terms of self 
esteem. In experimental group computed F value was 4.45,p=0.002 which was statistically significant at 0.05 level 
of significance, where as in comparison computed F value was 1.97, p=0.15 which was statistically non significant 
at 0.05 level of significance. 
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Table 4: Repeated measures ANOVA showing the significant difference within groups in term of 
Interpersonal communication satisfaction in the experimental group and comparison.

N=60

 Group Test Mean F value P value

Experimental group(n=30)
Pre test
Post test

Pre test
Post test-1
post test-2

52.57
69.63
70.90

56.60 0.001*

Comparison group(n=30)
Pre test
Post test

Pre test
Post test-1
post test-2

48.07
48.60
48.47

0.06 0.63NS

NS -Not significant (p>0.05)                *- significant (p ≤ 0.05)

Table 4 depicts repeated measures ANOVA showing the significant difference within the group in terms of 
Interpersonal communication satisfaction. In experimental group computed F value was 56.60,p=0.001 which was 
statistically significant at 0.05 level of significance, where as in comparison computed F value was 0.06, p=0.63 
which was statistically non significant at 0.05 level of significance. 

Table 5: Correlation between Self esteem and Interpersonal communication satisfaction scores among 
Nursing students         N=60

Correlation(pre test )
Self Esteem
r ( p value)

Interpersonal communication Satisfaction(r and p 
value)

Self esteem and Interpersonal 
communication Satisfaction

  XX 0.09 (0.48 NS) 

NS -Not significant (p>0.05)            r( 58 )=0.27 

Discussion

The findings of the present study stated that In 
experimental group mean post-test-1 Self esteem score 
(16.10±1.85) was higher than that of mean pre-test score 
(14.57±2.09), where as in comparison group, mean post-
test-1 Self esteem score 10.30 ±1.93. It is also observed 
that mean post- test scores of experimental group was 
higher than mean post-test scores of comparison group 
.The findings of the present study is consistent with 
the study conducted by Nisha et al on effectiveness 

of Assertiveness training program in improving self 
esteem among nursing students which shows that in 
experimental group mean post-test self esteem score 
(20.97±3.07) was higher than that of mean pre-test score 
(11.47±2.58), where as in control group , mean post-test 
self esteem score (14.57±2.09) was almost similar to the 
mean pre- test score (11.47±2.58). It is also observed 
that mean post-test scores of experimental group was 
higher than mean post-test scores of comparison group.
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Conclusion

The study concluded that Assertiveness training 
program is effective in improving the self esteem and 
interpersonal communication satisfaction among nursing 
students. 
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Abstract
According to World Health Organisation, healthcare workers are four times more prone to injuries due to 
workplace violence compared to other professions. An ongoing study by the Indian Medical Association 
inferred that about 75% of doctors have faced violence at work, where many of the cases were reported from 
Emergency wards and Intensive Care Units and the patient’s relatives were the prime offenders. Poor doctor-
patient communication and weak conflict resolution skills are some of the preventable reasons for violence 
on doctors. A questionnaire-based study was conducted on MBBS students to assess the effects of violence 
on doctors and their level of preparedness in dealing with violent situations. Majority of the students were 
not taught precautionary measures or methods of managing conflicts and thus are not properly equipped in 
tackling workplace violence. By improving their manner of conduct towards the patients in likely incidents 
of violence and training them in managing conflicts, such acts shall be curbed effectively.

Keywords: Awareness, Violence, MBBS Students, Protective Laws, Effects of Violence, Conflict Management

Introduction

Workplace violence against healthcare workers is 
known as violence in healthcare settings, it refers to the 
violent acts that are directed towards doctors, nurses or 
other healthcare staff at work or on duty.1 Rise in violence 
against doctors is a global phenomenon. Doctors in both 
developing as well as developed countries are plagued by 
this issue alike. In Australia, a survey showed that in the 
last three years, there has been a 48% increase in assaults 
whereas, in China about 85% of doctors had experienced 
violence in their workplace and in America a 2018 survey 
showed that out of, 47% of the emergency physicians 
had been assaulted.2 60% of General Physicians in 

Corresponding Author: 
Dr. S.M. Krishna Sagar
Assistant Professor, Department of Forensic Medicine, 
Mahavir Institute of Medical Sciences, Vikarabad. 
Email id: krisrocks.37@gmail.com
Mobile number: 9966780329

England and about 50% of doctors in Germany were 
confronted with aggressive behaviour, with 10% of them 
experiencing critical to violent attacks, such as criminal 
damage to property and/or physical assault. Nowadays, 
it has become a fashion for patient attenders to resort 
to unruly forms of violence against doctors and it has 
become a common phenomenon across all the States of 
India. Herd mentality along with political influence are 
main causes behind mobs attacking doctors with some 
time lapse after the inciting incident, indicating that 
these may be planned strikes and not merely random 
acts committed in the heat of the moment.3 Exorbitant 
costs of treatment at private hospitals combined with 
poorly maintained government hospitals are causing 
more dissatisfaction among people and the constant 
portrayal of doctors in bad light by media have added to 
the discontent.

According to a study conducted in China, every 
additional article on violence against doctors lead 
to 0.6% decrease in students enrolling in medical 
courses.4 Studies show that doctors exposed to violent 
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incidents suffered from depression, reliving experience 
or flashbacks and insomnia.5,6 Poor doctor-patient 
communication and weak conflict resolution skills are 
some of the preventable reasons for violence on doctors. 
Hence, there is a need to improve communication between 
the patient and doctor and impart required training skills 
to the medical students to handle workplace violence. 
The main objective of this study is to assess MBBS 
students on the effects of violence on doctors and their 
level of preparedness in dealing with violent situations.

Methodology

This was a cross sectional prospective study done 

over a period of 2 months from May to June 2020. 
Questionnaire (dichotomous and multiple-choice 
questionnaire) was distributed through online survey 
administration application by using google forms which 
were forwarded to the students from all medical colleges 
across the states of Telangana and Andhra Pradesh. 
Depending upon the effective response in completing 
the forms within the given time period of two months, 
405 MBBS undergraduate students belonging to three 
academic years i.e 2nd, 3rd and final year MBBS, were 
included in this study. The data was analysed in IBM 
SPSS Statistics software and expressed as numbers and 
percentages and presented in the form of text, tables and 
figures. 

Results

Table -1: Awareness on violence

Variables Frequency %

About rise in violent incidents on doctors
Yes 404 99.8

No 1 0.2

Awareness prior to joining MBBS course
Yes 198 48.9

No 207 51.1

In spite of the continuous rise in violence on doctors, 282 (69.6%) of the participants would recommend others 
to join MBBS while, 123 (30.4%) of them would not. 326 (80.4%) of the students consider that specialities dealing 
with emergencies are more prone to violence, 23 (5.7%) consider all clinical branches to be at risk and 52 (12.9%) 
of them consider all doctors are at risk irrespective of their speciality. 1 % of them did not know the answer to the 
question posed. Considering certain specialities to be more vulnerable to violence, 323 (79.8%) would not avoid 
choosing these specialities in their future career but, 82 (20.2%) would avoid them. With the incidence of violence 
more in government hospitals, 133 (32.8%) participants would not opt for government service in future but, 272 
(67.2%) would not be deterred by this.

Fig 1: Effects of Violence on Doctors (in %) 
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Table 2: Level of Preparedness

Variables Frequency %

Training in managing violent incidents
Yes 80 19.8

No 325 80.2

Precautionary Measures
Yes 96 23.7

No 309 76.3

Audio-visual recordings in patient counselling 
rooms as evidence of violence 

Yes  346 85.4

No 5 1.2

Don’t Know 54 13.3

Awareness of any National and State Laws 
protecting doctors

Yes 166 41

No 239 59

Fig 2: Reaction to violent incidents (in %) 

Discussion

A survey conducted by the Indian Medical 
Association showed that about 75% of doctors have 
faced violence at work in the last 5 years. 48.8% of such 
incidents were reported from Emergency wards and 
Intensive Care Units. In 68.33% of these cases; patient’s 
relatives were the prime offenders.7 99.8% students 
were aware of the rise in incidence of violence on 
doctors. But, only 51.1% of them were aware of these 
incidents before joining MBBS. This is due to lack of 
awareness on the issue in public despite the continuous 
rise in violent incidents against doctors in the last decade. 
30.4% of them would not advice others to consider 

MBBS as a career option. According to The Economic 
Survey 2019-2020, as of January 2020, there is one 
doctor for every 1456 people in the country which is less 
than the WHO recommendation of 1 doctor for every 
1000 population.8 To meet this goal, India would need 
5 lakh more doctors. If the growing violence on doctors 
deters young generation to not consider medicine as their 
profession, this would lead to severe shortage of doctors. 

80.4% consider doctors specialised in Emergency 
Medicine, General Medicine, Surgery, Obstetrics & 
Gynaecology and Anaesthesia (specialities dealing with 
emergencies) to be most vulnerable for attacks. 5.7% of 
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the participants consider all clinical specialities are at risk 
of violence. 12.9% say irrespective of their speciality, 
all doctors including junior residents are at high risk 
of facing violence. A study of occurrence of violence 
in various departments, in a Tertiary Care Hospital 
of South Delhi revealed that, 59.6% of respondents 
experienced violence in Department of Obstetrics and 
Gynaecology followed by the medical departments 
(including General Medicine, Psychiatry, Paediatrics, 
Dermatology, Physical medicine and Rehabilitation) and 
surgical departments. Other departments like Casualty, 
Radiology, Forensic medicine and Pathology reported 
incidents of violence too. 9 20.2% of the participants in 
the current study said they would not choose specialities 
which are more prone to violent attacks.

The average cost of treatment at private hospitals 
is almost five times more than in government hospitals 
and as about 85% of Indians from rural areas and 82% of 
urban residents are not insured under any public health 
scheme, due to which the government institutes are 
overburdened.10 Moreover, anxiety due to long waiting 
periods, poor infrastructure, unhygienic and crowded 
conditions are some of the reasons for increased incidents 
of violence in the primary health centres and government 
hospitals.11 Considering this, 67.2% of the students were 
not deterred by this issue but, 32.8% of them responded 
that they do not want to join government service. In the 
current scenario, majority of Indian doctors, about 9 lakh 
are involved in private hospitals as opposed to just about 
1 lakh doctors employed in the government hospitals.12 
If students do not join government service in future, 
this would add to the burden of already understaffed 
government setups. 

In study conducted by M.A. Zaid et al, in Kuwait, 
86% of 87 doctors exposed to violent incidents reported 
one or more of the symptoms consisting of stress, 
depression, insomnia, reliving violent experiences. The 
duration of symptoms was longer in doctors exposed to 
verbal insults or threats of imminent violence coupled with 
single act of violence.5 In a study conducted by Gohil RK 
et al, 50% of participants who faced violence felt fearful, 
frustrated and 25% developed recurrent headaches 
following the events.6 96.5% of the participants think 
that such incidents will have a long-term psychological 
impact. 49.9% of the students consider that increasing 
violence on doctors will change their outlook while 

treating a patient. Doctors are becoming cautious and 
reluctant to take up serious and grave cases, which in 
turn compromises healthcare defeating the purpose 
of the healthcare delivery system.13 If the doctors are 
exposed to continuous violence, many of them might 
start practicing defensive medicine, thus focusing on 
saving themselves rather than treating a patient.14 The 
survey conducted by Indian Medical Association found 
that, fear of violence was the main source of stress for 
as many as 46.3% of the doctors surveyed, followed by 
fear of being sued which was 24.2%. About 62.8% of 
the doctors were not able to treat their patients without 
any fear of violence.13 In the study by Kumar M et al, 
75.8% of the doctors interviewed admitted that any kind 
of workplace violence affected their state of mind which 
in turn had an impact on their studies, duties and also 
personal life.9 

Majority of the students i.e. 80.2% were not aware 
of any methods to tackle workplace violence. In Kumar 
et al study, majority of participants believed that the 
violent incidents could have been prevented and they 
were not aware of any violence prevention policy at their 
workplace.9 Only 6.4% of the respondents had received 
some kind of training for recognizing and preventing 
workplace violence of which all of them were from the 
Department of Psychiatry where conflict management 
is a part of their curriculum and denied attending any 
special training program.9 Medicos should be taught 
to identify early indicators of violent behaviour 
such as staring and eye contact, tone and volume of 
voice, anxiety, mumbling and pacing (STAMP) and 
methods that help can resolve conflicts.14 76.3% of the 
students say that they were not taught measures that 
can be taken to prevent violent incidents. The legal 
importance of communication, consent and proper 
medical documentation are discussed in forensic 
medicine, but only in theory. It would be beneficial to 
include these topics in their practical curriculum and 
assessing them by conducting live simulations as a 
recent study in the British Journal of Medicine (BMJ) 
showed that Indian doctors of public sector spend less 
than two minutes seeing a patient. In contrast, Swedish 
doctors spend as much as 22.5 minutes per patient and 
in the USA, each patient gets 21 minutes of a doctor’s 
time.10 
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When faced with a violent situation, 52.6% of 
the participants said they would approach legally 
whereas, 41.5% said they would try to resolve the issue 
peacefully. Study by Kumar M et al, only 14.6% agreed 
that the head of the unit took notice of the incidence 
and approcahed the concerned authorities regarding 
the matter and in none of the cases police enquiry was 
initiated.9 Punishments are not uniform all over India. 
Without any separate provision on violence against 
doctors in the Indian Penal Code (IPC) or Criminal 
Procedural Code (Cr.PC), filing a complaint becomes a 
hassle, as the police are unaware of the section under 
which the accused should be booked. So, students 
themselves should always be well-versed with all the 
protective laws to approach legally and maintain a copy 
of it. When approaching legally, proper evidences 
must be presented in the court to prove that violence 
has occurred. Photographs of the incident, Audio-
Video recordings, copy of medical records, written 
and signed statements from witnesses can be used as 
evidences. 85.4% of the participants consider Audio-
Visual recordings as proofs of violence, but 13.3% do 
not know if these can be used as evidence of violence in 
courts. Protection of Medicare Service Persons (MPA) 
and Medicare Service Institutions Acts were passed in 
19 states across India. This act was passed in Telangana 
and Andhra Pradesh in 2008.15 Even so, 59% of the 
participants were unaware of them.

Conclusion

With a continuing rise in workplace violence 
against healthcare professionals, a doctor must be well 
prepared in taking protective measures personally 
and be able to tackle these untoward incidents. Poor 
doctor-patient relationship is due to lack of emphasis on 
communication skills in medical education. The current 
study shows that medicos are grossly underprepared in 
handling patient discontent and aggression which may 
turn chaotic leading to violent incidents. MBBS students 
should be taught in college to maintain their calm and 
be responsible during such times without compromising 
the quality of patient care. Enhancing communication 
skills and developing strategies to resolve conflicts are 
crucial to avert unpleasant scenarios. By taking adequate 
precautionary measures in such likely incidents of 
violence, improving their manner of conduct towards 
the patients and substantially training them in managing 

conflicts, such acts shall be curbed effectively. This 
can be achieved by introducing this topic in Forensic 
Medicine curriculum, so that students may have a better 
knowledge and awareness on various protective laws for 
doctors. Clinical aspects of Forensic Medicine should 
be included in the Compulsory Rotatory Internship so 
that students can practice handling medicolegal cases 
and also get trained in tackling such violent incidents 
efficiently. 
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Abstract
Background & Objective: Patient safety is very important in the provision of quality care. Our aim was 
to assess the Information Education Communication (IEC) on knowledge and practices regarding patient 
safety measure among nursing officers.

Methods: A Pre-Experimental one group pre-test post-test design was adopted involving 60 nursing officers. 
After obtaining informed consent nursing officers were allocated by using the Non-probability Convenience 
sampling technique. IEC module was given to the nursing officers after the Pre-test was taken. An interval 
of 7 days was given then post-test was obtained. Tool used in the study are Self-Structured Questionnaire on 
assessment of knowledge and practice.

Results: The average change in the level of knowledge was significantly increase in post-test as compared 
to pre-test. In pre-test 70% of nursing officers have average knowledge, 28.33% have poor knowledge and 
1.67% have good knowledge. The mean knowledge of the nursing officers was 6.37 and standard deviations 
was 0.71. While in the post-test 78.33% of nursing officers have good post-test knowledge, 21.67% have 
average knowledge and no nursing officers have poor knowledge. The mean knowledge of the nursing 
officers was 11.7 and standard deviations 1.75.

The change in the level of practice was also significantly increase in post-test as compared to pre-test. In 
pre-test 60% of the nursing officers have average practice score, while 36.67% have poor practice and 
3.33% have good practice. The mean practice of the nursing officers was 6.35 and standard deviations was 
2.37 while in the post-test 53.33% of the nursing officers have good practice, 46.67% have average practice 
and no nursing officers have poor practice. The mean practice of the nursing officers is 13.5 and standard 
deviations from to 0.71. 

Conclusion: The findings of the study shows that there is highly significant difference between the score of 
pre-test and post-test. Therefore, and null hypothesis (H0) is rejected and IEC module is effective.

Key words: Information Education Communication (IEC), knowledge, practices, patient safety measure 

Introduction or Background

The care givers attempt caring the sick, they 
inadvertently make mistakes that either worsen the 
situation of the patient or result in death. These errors are 
inevitable but with acknowledgement of the possibility 
of the incidence of errors in the care process, it could be 

reduced to the minimum.(1)

Patient safety is one of the vital component in 
treating patient and is affected by various factors such 
hospital environment, the complexity of the quality and 
quantity of healthcare workforce, medical processes, 
technology and team work. The nurse is responsible 
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for all decisions and performance associated with the 
delivery of a safe level of care. To avoid the errors the 
staff must be competent in the use of devices and update 
their knowledge and skills through regular review and 
assessment of competence. In working to improve 
patient safety and quality care, the goal is to change the 
system that is the right thing prevent individuals from 
committing errors and build high reliability organizations

Safe nursing practice includes an understanding of 
the legal boundaries in which nurses must function. In 
1986 the Government of India passed the Consumer 
Protection Act (CPA) to protect the consumer against 
unreasonable practices which create risk or harm. One 
of the common sources of negligence that have resulted 
in lawsuits against hospital and nurses is medication 
error.(2) Even though much care is taken by nurses for 
administration of medication still medication errors 
challenge patient’s safety during their stay in the hospital.

Medication errors are associated with increasing 
number of medications, childhood and older age, 
and specific medications and medications for certain 
disease states (e.g., musculoskeletal, oncology and 
immunosuppression, dermatology, ophthalmology, 
otolaryngology conditions, infections and cardiovascular.
(3)

The Joint Commission on Accreditation of 
Healthcare Organizations (JCAHO) and the World 
Health Organization (WHO) has estimated that medical 
errors happen in 1 out of 10 patients every year globally 

but according to Harvard Study conducted by Professor 
Jha revealed that 5.2 medical errors happen annually in 
India and among that, medication and hospital-acquired 
infection errors are the major ones.

In India, the statistical figure shows 400,000 deaths 
due to adverse drug reactions and 720,000 adverse 
events per annum.(4)

Many studies reveal that education programmes can 
help the nurses to increase their awareness regarding 
mediation error. 

Material and Methods

A Pre-Experimental one group pre-test post-test 
design was adopted. Total 60 nursing officers who 
met the inclusion criteria were selected by using Non-
probability Convenience sampling technique. IEC 
module was given to the nursing officers after the Pre-
test was taken. An interval of 7 days was given then 
post-test was obtained. The study was conducted in the 
selected hospitals of Pune city. Tool used in the study 
are Self-Structured Questionnaire on assessment of 
knowledge and practice.

Results

The analysis and interpretation of the data collected 
to determine the effectiveness of IEC module on 
Knowledge and practices among nursing officers is 
carried out based on objectives set by the researcher 
taking the level of significance as 0.05. 

Table 1: Descriptive statistics on effectiveness of Information Education Communication (IEC) on 
Knowledge regarding patient safety measure among nursing officers.

n=60

Knowledge level Frequency Percentage

Pre-test Post-test Pre-test Post-test

Poor

 
n=60

17 0 28.33 0.00

Average 42 13 70.00 21.67

Good 1 47 1.67 78.33

Pre-test Post-test

Mean 6.37 11.7

SD 0.71 1.75
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The above table provides data about the effectiveness 
of Information Education Communication (IEC) on 
Knowledge regarding patient safety measure among 
nursing officers. In pre-test 70% of nursing officers have 
average knowledge, 28.33% have poor knowledge and 
1.67% have good knowledge. The mean knowledge of 

the nursing officers was 6.37 and standard deviations 
was 0.71. While in the post-test 78.33% of nursing 
officers have good post-test knowledge, 21.67% have 
average knowledge and no nursing officers have poor 
knowledge. 

Table 2: Descriptive statistics on effectiveness of Information Education Communication (IEC) on practice 
regarding patient safety measure among nursing officers.

n=60

Practice level Frequency Percentage

Pre-test Post-test Pre-test Post-test

Poor

 
n=60

22 0 36.67 0.00

Average 36 28 60.00 46.67

Good 2 32 3.33 53.33

Pre-test Post-test

Mean 6.35 13.5

SD 2.37 0.71

The above table provides data about the effectiveness 
of Information Education Communication (IEC) on 
practice regarding patient safety measure among nursing 
officers. . In pre-test 60% of the nursing officers have 
average practice score, while 36.67% have poor practice 
and 3.33% have good practice. The mean practice of the 
nursing officers was 6.35 and standard deviations was 
2.37 while in the post-test 53.33% of the nursing officers 
have good practice, 46.67% have average practice and no 
nursing officers have poor practice. The mean practice 
of the nursing officers is 13.5 and standard deviations 
from to 0.71. 

Discussion

The above findings of the study is supported by a 
study conducted by a Systematic Literature Review 

by on patient safety culture among nurses which was 
published in December 2014. The main purpose of the 
study was to investigate nurse’s perceptions about patient 
safety culture and factors that need to be emphasized in 
order to develop the culture of safety among nurses. A 
descriptive and cross-sectional design was used. The 
sample size was 414 registered nurses who are working 
in government hospital. Survey method was used to 
collect data. Results shown that the nurses perceived that 
their supervisor should have more expectation, feedback 
and communication regarding errors, teamwork across 
hospital units and hospital handoffs. Nurses who had 
more years of experience and were working in teaching 
hospitals had more perception of patient safety culture. 
The researcher concluded that Learning and continuous 
improvement, hospital management support, supervisor/
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manager expectations, feedback and communications 
about error, teamwork, hospital handoffs and transitions 
were found to be major patient safety culture predictors(5) 

Conclusion

The findings of the study shows that there is highly 
significant difference between the score of pre-test and 
post-test. Therefore, and null hypothesis (H0) is rejected 
and IEC module is effective. 
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Abstract
Killing of an individual is the highest level of aggression found in all cultures. The overall risk of suffering 
a violent death as a result of intentional homicide has been declining steadily for a quarter of a century. In 
2017, there were 6.1 homicide victims per 100,000 population worldwide, compared with a rate of 7.4 in 
1993. The present study is a retrospective study conducted in Department of Forensic Medicine, Government 
Kilpauk Medical college in the period Jan 2017 to march 2019. A total of 70 homicidal death cases were 
analysed retrospectively. In analysing religion 61(87.14%) cases belong to Hindu religion, 33 (47.14%) 
cases were labourers, 68 (97.14%) belong to nuclear family, Some sort of quarrel or oral arguments was seen 
in 19 (27.14%) cases, place of death 28 (40%) cases seen in the victim own house. Cause of death is Shock 
and haemorrhage due to multiple cut injuries was seen in 22 (31.42%) cases. Head is the most common part 
of the body with injuries seen in 37 (52.85%) cases. Defence wounds seen in 20 (28%) of cases.

Strengthening the rule of law is central to reducing homicide levels. Policies aimed at tackling homicide 
should address drivers of homicide both at the individual level (such as the age and sex of a person) and 
at the macro level (such as unemployment, inequality, absence of the rule of law, the prevalence of gender 
stereotypes in society and the presence of organized crime). Targeted and efficient interventions require a 
comprehensive understanding of the scale of homicide and its various drivers, which is essential for ensuring 
that Sustainable Development Goal targets related to violence can be met by 2030 

Key words: Homicide, Autopsy, Injuries 

Introduction

The overall risk of suffering a violent death as 
a result of intentional homicide has been declining 
steadily for a quarter of a century. In 2017, there were 
6.1 homicide victims per 100,000 population worldwide, 
compared with a rate of 7.4 in 1993. While gaps still 
remain in terms of the quality and availability of national 

data, these estimates are based on the latest and most 
comprehensive data submitted by Member States to 
UNODC up to 2017. According 2018 data of National 
Crime Record Bureau , 29017 homicidal deaths reported 
in India. In Tamilnadu 1569 cases reported. Maximum 
number of cases noted in Uttar Pradesh 4018(1)

The International Classification of Crime for 
Statistical Purposes (ICCS), developed by the United 
Nations Office on Drugs and Crime (UNODC), provides 
a framework for the definition and classification of 
unlawful killings, both in conflict and non-conflict 
situations. Homicide is defined in ICCS as “unlawful 
death inflicted upon a person with the intent to cause 
death or serious injury”. This statistical definition 
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contains three elements that characterize the killing of 
a person as “intentional homicide”: 1. The killing of a 
person by another person (objective element) 2. The 
intent of the perpetrator to kill or seriously injure the 
victim (subjective element) 3. The unlawfulness of the 
killing (legal element) (2)

Materials and Methods

The present study is a retrospective study conducted 
in Department of Forensic Medicine, Kilpauk Medical 
college in the period Jan 2017 to march 2019. All cases 
brought by police with alleged history of homicide 
included in the study. All the documents pertaining to the 
deceased such as history of the case, accident register, 
inquest report, First Information Report, post-mortem 
certificate, viscera report, Histopathology reports. 

Inclusion criteria: 

1. All cases brought for autopsy under section 302 
IPC.

2. Cases brought under 174 CrPC, but turned to be 
homicide after autopsy.

Exclusion criteria:

1. Custodial deaths were excluded from the study. 

Results and Discussion

Total of 70 cases were analysed, 47(67.14%) cases 
deceased was males and in 23 (32.85%) cases females. 
This is in consistent with the most of the studies conducted 
in India(3),(4),(7) . In analysing religion 61(87.14%) cases 
belong to Hindu religion, 5 (7.14%)cases belong to 
Muslim religion and 3(4.28%) cases belong to Christian 
religion. In one (1.42%) case religion not known. 

In analysing occupation of the deceased, 33 
(47.14%) cases were labourers, 16 ( %) were self 
employed, 9(12.85%) were house wife. 7(10%) cases 
were students, 3(4.28%) were professional. One (1.42%) 
was unemployed, and occupation was not known in one 
(1.42%) case

In analysing age of the deceased 25 (35.71%) cases 
was seen in age group of 19- 30 years. This is consistent 
with the study conducted by Hugar et. all (3) (10) (11). 

The high incidence in this age group, the victim may 
be due to person in this age group are more aggressive, 
short tempered, and least tolerant. There is a male 
predominance in most of the age groups (4). In age group 
of 31- 40 years 15 (21.42%) cases was seen, In age 
group of 41- 50 years 12 (17.14%) cases was seen, In 
age group of 51- 60 years 9 (12.85%) cases was seen. 
In age group of 61- 70 years 4 (5.71%) cases was seen. 
Fig:1. 

 

Fig: 1. Distribution of cases among the age groups. 
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 In analysing type of family of the deceased 68(97.14%) belong to nuclear family, one(1.42%) case belong 
to joined family and one (1.42%) case not known. 

 In analysing the precipitating factors, dispute related to cash was seen in 14 (20%) cases, previous enemity 
was seen in 19 (27.14%) cases. Infedility was seen in 14 (20%) cases. Some sort of quarrel or oral arguments was 
seen in 19 (%) cases. And in 4 (5.714%) cases precipitating factors was not seen. Fig: 2.

 

Fig: 2 Distribution of precipitating factors among the cases

In analysing place of death 28 (40%) cases seen in the victim own house and this is in consistent with the study 
conducted by Lee-Germon et.al (6). However in studies conducted in other parts of India most of the homicide 
occurred in open place(7)(8) . In this study 31 (44.28%) cases in street. This in consistent with study conducted by 
Mevarak, M(5) in which ( 33.2%)cases were in public place. In 4(5.71%) cases seen in bush and 3(4.28%) cases in 
work place . Inside commercial shop 4 (5.71%) cases was seen. Fig:3. 

Fig: 3. Place of occurrence of offence 

In analysing addiction status of the deceased alcohol consumption was seen in 12 ( 17.13%) cases. Both alcohol 
and tobacco was seen in 22(31.42 %) cases. No addiction was seen in 35 (50%) of cases and not known in 1 (1.42%) 
case.
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In analysing number of accused persons involved, one person is involved in 28 (40%) of cases, two persons 
were involved in 8 (11.42%) cases, three persons were involved in 4 (5.71%) cases, four persons were involved in 9 
(12.85%) cases fi ve persons were involved in 6 (8.57%) cases, six persons were involved in 2 (2.85 %) cases seven 
persons were involved in 3 (4.28%) cases and in 10 (14.28%) cases no of assailants not known. 

In analysing sex of the assailants male sex was seen in 55 (78.57%) of cases, female sex was seen in 3 (4.28%) 
cases and both the sexes were seen in 4 (5.71%) cases. Fig: 4 

 

Fig: 4. Sex of the alleged accused

In analysing time of occurrence of the incidence 31(44.28%) cases was seen in 6.00 pm to 12.00 AM this 
is consistent with the study conducted by Mada et. al(11) whereas this is contrast with the study conducted by 
Sakulsaengprapha et al(12). where majority of homicide occurred (33.6%) between 12.00 AM to 6.00 PM. In 19 
(27.14%) cases was seen in 12.00 PM to 6.00 AM. In time interval 6.00 AM to 12.00 PM, 8 (11.42%) cases was 
seen. In time interval of 12.00 AM to 6.00 PM, 5 (7.14%)cases seen. In 7(10%) cases time of offence not mentioned 
in the reports. Fig: 5. 

 

Fig: 5. Time of occurrence of the offence among the study group
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In analysing cause of death 23(32.85%) cases were 
females. In this 23 (32.85%) female cases stab injury 
to the neck is seen in 3 (4.28%) cases, asphyxia due to 
throttling is seen in 4 (5.71%) cases. Asphyxia due to 
strangulation seen in 4 (5.71%) cases. Smothering in one 
(1.42%) case. Two female cases of drowning were seen, 
In which the deceased age was four and five years. Blunt 
injury to the head seen in 3(4.28%) cases. 

In analysing cause of death in both sexes, 15 
(21.42%) cases died of blunt injury to the head. Shock 
and haemorrhage due to multiple cut injuries was seen 
in 22 (31.42%) cases. Shock and haemorrhage due to 
multiple stab injuries as cause of death was seen in 6 
(8.57%) cases. Shock and haemorrhage due to cut injury 
to head and neck as a cause of death was seen in 10 
(14.28%) cases. Asphyxia due to throttling as cause of 
death seen in 5 (7.14%) cases. Asphyxia due to drowning 
was seen in 2 (2.85 %) cases Table: 1 

Table:1 Cause of death among study group 

S.NO CAUSE OF DEATH 
NO. OF CASES

TOTAL
Male Female

1 Blunt injury to the head 12( 17.14%) 3(4.28 %) 15 (21.42%)

2 Shock and haemorrhage due to multiple cut injuries 18( 25.71%) 4(5.71 %) 22 (31.42%)

3 Shock and haemorrhage due to multiple Stab injury 3(4.28%) 3(4.28 %) 6 (8.57%)

4 Shock and haemorrhage due to cut injury to head and 
neck 9(12.85%) 1( 1.42%) 10 (14.28%)

5 Asphyxia due to throttling 1( 1.42%) 4( 5.71%) 5 (7.14 %)

6 Asphyxia due to strangulation 1( 1.42%) 4( 5.71%) 5 (7.14%)

7 Shock and haemorrhage due to gunshot 1(1.42 %) Nil 1 (1.42%)

8 Poison ingestion 1(1.42 %) Nil 1 (1.42%)

9 Combined asphyxia due to external compression of the 
neck and head injury 1(1.42%) 1(1.42%) 2(2.85 %)

10 Asphyxia due to Drowning  Nil 2(2.85 %) 2( 2.85%)

11 Smothering Nil 1(1.42%) 1( 1.42%)

       TOTAL 47 23 70

Defence wounds seen in 20 (28.57%) of cases. This 
is consistent with the study conducted by Sachidananda 
Mohanty et al (9). Mostly situated in outer aspects of 
forearm, wrist and back of fingers. None of the defence 
injuries seen in lower limbs. In 50 (71.42%) cases 
defence injury was not seen.

Head is the most common part of the body with 
injuries seen in 37 (52.85%) cases. This in contrast to 
the study conducted by Jhaveri S et.al (3) where neck 
(16.8%) is the common part of the body were injuries 

seen followed by head (15.9%) 

The drivers of homicide are manifold, and 
socioeconomic factors such as inequality, unemployment 
and political instability can create environments 
that are conducive to lethal violence. Demographic 
characteristics, such as the sex and age of an individual, 
may act as either drivers of, or protective factors against, 
homicide. The rapid growth of cities and the consequent 
mass movement of people from rural to urban areas have 
frequently been cited as possible drivers of homicide. 
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However, UNODC analysis of data(2) from 68 cities 
suggests that there is no positive correlation between 
urban growth and increases in homicide rates. In fact, 
the population in the sample cities grew by 9 per cent 
between 2005 and 2016, but the number of homicides 
decreased by 26 per cent. This relationship holds for 
all regions, with the strongest diverging trends in Asia, 
followed by Europe. On the basis of this analysis it can 
be concluded that cities and rapid urban growth are not 
risk factors for rising levels of homicide 

Conclussion

ongterm investment in education policies is 
associated with a drop in the homicide rate. Income 
inequality is more strongly linked to homicide than 
other aspects of development. Long term investment 
in educational policies is associated with drop in 
homicide rates. Strengthening the rule of law is central 
to reducing homicide levels. Policies aimed at tackling 
homicide should address drivers of homicide both at the 
individual level (such as the age and sex of a person) and 
at the macro level (such as unemployment, inequality, 
absence of the rule of law, the prevalence of gender 
stereotypes in society and the presence of organized 
crime). Targeted and efficient interventions require a 
comprehensive understanding of the scale of homicide 
and its various drivers, which is essential for ensuring 
that Sustainable Development Goal targets related to 
violence can be met by 2030. Comprehensive data and 
information about mechanisms that facilitate homicide 
perpetration can guide policymakers in devising more 
effective, targeted interventions. 
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Abstract
Background: Internet is one of the most important information sources in dental field to obtain information 
regarding treatment procedures. The content and quality of information about clear retainers available on 
YouTube is not known. The aim of the study was to analyze the source and quality of information about clear 
retainers on YouTube.

Methods: The search keywords were “clear retainers”. The first 100 results were arranged in decreasing order 
of “relevance” using default YouTube algorithm. Two orthodontists independently viewed and analyzed the 
videos for video content using customized 10-point Likert scale and video information and quality index 
(VIQI) to determine the quality of the videos.

Results: Out of 100 videos screened, 48 videos met the inclusion criteria. The inter investigator results were 
similar in evaluating video content and the findings was not significant except for comparison by investigator 
II (p=0.006). For VIQI, internal consistency showed good reliability of Cronbach’s Alpha .855. Most of 
the videos were uploaded by layperson (64.6%) rather than dental professionals (29.2%). Instructions on 
retainer hygiene was the most commonly covered topic (64.6%), followed by handling the retainer (60.4%). 
The least mentioned content was the procedure of making the clear retainer (19.8%). 

Conclusion: The results of the study sheds light on the inadequacies in the content of the YouTube videos 
on clear retainers and also points out the underrepresentation of videos uploaded by dental professionals and 
orthodontists. The study suggests that YouTube is currently not an appropriate source of information on clear 
retainers. Dental professionals and academic institutions hold a responsibility for improving the content of 
YouTube about clear retainers and directing the patients to professional online sites for reliable information.
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Introduction

The esthetic paradigm shift in orthodontics has led 
to the evolution of orthodontic appliances to incorporate 
esthetics to the functional goals and requirements of 
orthodontics treatment.1 Clear retainer is one of the 
most common types of retainer preferred by the patients 
due to its excellent esthetic characteristics, simplicity 
of use, superior formability, maintenance of good oral 

DOI Number: 10.37506/ijfmt.v14i4.11471



Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4      203

hygiene, and lesser discomfort compared to the Hawley 
retainers.2-4

Healthcare information is usually provided by 
healthcare professionals.However, the Internet’s 
ease and accessibility, privacy, the patient’s willingness 
to be more knowledgeable and the reduced cost 
of consultation compared to traditional healthcare 
consultation have contributed to the rise of social media 
from being used for entertainment to being used for 
education and information.5 YouTube, a free-to-access 
video sharing-site, is the third most frequently visited 
website after google and Facebook, with more than 1 
billion unique viewers every month and approximately 
360 hours of video being uploaded every 24 hours.6-8 
The relative ease of uploading, searching, watching 
and sharing videos through different media, such as 
smartphones, personal computers and televisions has 
been attributed to the popularity of YouTube. However, 
the nature of the content of the uploaded videos are not 
peer-reviewed, which raises concern about the reliability, 
accuracy and quality of information, particularly because 
of freedom of expression.9,10

YouTube has been evaluated to investigate the video 
content and quality of information on dental topics such as 
oral cancer,11 dental education,12 root canal treatment,13 
lingual orthodontics14 and orthognathic surgery.15 
However, the content and quality of information on clear 
retainers available on YouTube is not known. The aim 
of the study was to analyze the source and quality of 
information on clear retainers on YouTube.

Materials and Methods 

The study included publicly available YouTube 
videos and was deemed exempt from the institutional 
ethical committee. There has been no interaction or 
attempt to contact any YouTube users and their names 
have not been identified or disclosed. 

YouTube video search strategy

YouTube website (http://www.youtube.com) 
was searched on 18th April, 2018 for videos related to 
clear orthodontic retainers. The search keywords used 
were “clear retainers” with the search filter as “sort by 
relevance” as the default YouTube algorithm. The first 
100 videos were selected for the study based on the 
previous research which showed 95% of users clicked 

only on the initial 3 pages of output to obtain the 
intended information.16 For the purpose of the study, a 
new YouTube account was created and a playlist of the 
identified videos was created. Retrieved video source 
locators (URLs) were saved.

The inclusion criteria were:

1) English language 

2) Clear retainer as the primary content

3) Acceptable audio-visual quality

Multi part videos were considered as one for analysis

The exclusion criteria were: 

1) No audio

2) Irrelevant material (videos about other types of 
retainers, parodies, comics)

3) Duplication

4) Duration more than 15 minutes

5) Non English.

Video analysis

Two orthodontists independently viewed and 
analyzed the videos. The following general parameters 
were extracted for each included videos: 1) title 2) 
number of views 3) likes 4) dislikes 5) number of 
comments 6) duration and 7) date of upload. The videos 
were categorized based on their ownership as dentist/
professional, commercial and layperson. The target 
population of each video was categorized as layperson, 
professional and layperson/professional. 

The videos were assessed for video content using 
customized 10-point Likert scale and video information 
and quality index (VIQI) to determine the quality of the 
videos. 

The video content scale was used to assess the 
following components of the information regarding 
clear retainers in the videos: 1) Definition of retainer 2) 
Procedure of fabricating clear retainer 3) Instructions 
on inserting and removing the retainer 4) Comparison 
with other retainers 5) Durability 6) Hygiene 7) Speech 
performance 8) Wear time 9) Psychological impact 10) 
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Pain/ discomfort. 

The VIQI scale uses a 5-point Likert scale ranging 
from 1 (poor quality) to 5 (high quality) to evaluate the 
following video characteristics: flow of information, 
information accuracy, quality (one point each for use 
of still images, animation, interview with individuals in 
the community, video captions, and a report summary), 
and precision (level of coherence between video title and 
content).17 

Viewers’ interaction was calculated based on 

Interaction index = 
×100 

Statistical Analysis

Data was entered independently by two assessors 
on Microsoft excel spread sheet. Statistical analysis was 
performed using SPSS software program (IBM SPSS 
Statistics 20). Descriptive statistics was generated. For 
internal consistency reliability test was conducted. Chi 
square test was conducted to find the significance of 
evaluation done by the investigators. Correlations were 
determined by using Pearson’s test. A p value of <0.05 
was considered statistically significant. 

Results

Screening of videos 

Out of the initial 100 videos screened, 52 videos 
were eliminated as per the inclusion criteria. And the 
final sample size was 48. (Table 1)

Contents of videos

Two orthodontists independently viewed the 
Contents to determine the quality of the videos with 10 
selected parameters. A customized 10 point Likert scale 
was used to evaluate the information content of the clear 
retainer videos. Result showed (Graph 1) instructions 
on cleaning the retainer was the most commonly covered 
topic (64.6%), followed by instructions on handling the 
retainer (60.4%), definition (52.1%), speech (45.8%), 
wear-time (41.7%), pain (31.3%), comparison with 
other types of retainer (30.2%) and psychological impact 
(29.2%). The least mentioned content was durability 
and the procedure of making the clear retainer (19.8%). 

Among the included videos 15 videos were considered 
high content videos (≥5 total content score) and 33 
videos as low content videos (<5 total content score).

Results showed the evaluation done by both the 
investigators and the findings were not significant for 
the contents of the videos except for “comparison” by 
investigator II which showed significance at .01 level.

Ownership of videos 

More than half of the videos were uploaded by 
layperson (64.6%) rather than dental professionals 
(29.2%). (Graph 2)

Viewership of videos

Majority of the viewers of the analyzed YouTube 
videos were laypersons (87.4%). (Graph 3)

The mean viewing rate was 3800.42 with (range: 
1-446794 views). The overall mean number of ‘likes’ 
was 146 (range: 0-956) and mean number of dislikes 
was 15 (range: 0-234). The mean length of the videos 
on clear retainers was 4.8464 minutes (range:0.20-12.45 
minutes). The mean of days since upload was 1167.17 
(range: 4-3586). Each parameter was found significant 
at .01 level. (Table 2)

The mean interaction index was calculated using the 
formula and was found to be 10.57 

The highest viewed YouTube video on clear retainer 
(44,6794 views) was uploaded by a layperson and had a 
total content score of 6 and total VIQI sore of 12. It was 
also the most disliked video with 234 dislikes. The most 
liked video (956 likes) was also uploaded by a layperson 
and had a total content score of 4 and total VIQI score 
of 8.

For VIQI, internal consistency was calculated and 
result showed good reliability with Cronbach’s Alpha 
.855.

Pearson correlation (Table 3) between VIQI score 
and Total content score was highly significant at p=0.001 
level. There was highly significant correlation between 
total content score and length of the video and number 
of dislikes at p=0.001. Correlation between total content 
score and number of views, number of likes, number 
of comments and interaction index was significant at 
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p=0.05 level. 

Graph 1: Contents in videos 

Graph 2: Ownership of videos 
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Graph 3: Viewership of videos 

Table 1: Descriptive statistics of excluded videos

Sl. No. Criteria Frequency Percentage

1 No audio 19 36.5%

2 Irrelevant 23 44.2%

3 Duplicate 5 9.6%

4 Duration more than 15 minutes 4 7.7%

5 Not English 1 1.9%

Total 52 100%

Table 2: Signifi cance of each parameter of video content

Investigator 1

Parameter Mean SD t F Sig. (p)

1 Defi nition 1.75 .438 27.707 1.093 .362

2 Procedure 1.88 .334 38.868 1.049 .380

3 Instructions 1.50 .505 20.567 .416 .743

4 Comparison 1.77 .425 28.885 1.013 .396

5 Durability 1.79 .410 30.245 1.692 .183

6 Hygiene 1.38 .489 19.471 .531 .664
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7 Speech 1.60 .494 22.489 .840 .479

8 Wear-time 1.58 .498 22.018 .855 .471

9 Psychological 1.69 .468 24.959 1.237 .308

10 Pain/discomfort 1.71 .459 25.767 .144 .933

Investigator 2

1 Definition 1.21 .410 20.398 .506 .680

2 Procedure 1.73 .449 26.676 .905 .446

3 Instructions 1.29 .459 19.482 .702 .556

4 Comparison 1.63 .489 23.012 1.515 .224

5 Durability 1.81 .394 31.836 4.748 .006**

6 Hygiene 1.33 .476 19.391 .594 .622

7 Speech 1.48 .505 20.299 .731 .539

8 Wear-time 1.58 .498 22.018 1.461 .238

9 Psychological 1.69 .468 24.959 .905 .446

10 Pain/discomfort 1.67 .519 22.243 .348 .790

**significant at .01 level. 

Table 3: Descriptive statistics of YouTube video demographics 

parameter minimum maximum mean SD ‘p’

Views 1 446794 3800.42 75386.052 .001**

Likes
0 956 146 261.561 .001**

dislikes 0 234 15 38.592 .001**

No. of comments 0 394 46.81 92.620 .001**

Length (minutes) 0.20 12.45 4.8464 3.42346 .001**

Days uploaded 4 3586 1167.17 813.169 .001**

 ** significant at .01level 

Cont... Table 2: Significance of each parameter of video content
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Discussion

The aim of our study was to provide a detailed 
analysis of the information available on YouTube 
about clear retainers. The use of social media to gather 
information has infiltrated every field including dentistry. 
In an effort to make informed dental care decisions, 
patients are increasingly turning to the Internet to better 
understand their conditions and treatments. The internet 
has become a linchpin of information in healthcare 
system. Patients prefer visual content in contrast to other 
scientific platforms to gain better information regarding 
their orthodontic treatment. YouTube is the third 
most visited website in the world, however the patient 
usage of YouTube video to gain health information is 
unknown. Several studies have analyzed the YouTube 
as source of information regarding dental issues such as 
oral cancer,11 dental education,12 root canal treatment,13 
lingual orthodontics14 and orthognathic surgery.15 No 
studies have analyzed the YouTube resources on clear 
retainers.

Previous studies have used different systems to 
evaluate the quality of information on YouTube website. 
Since there is no validated scoring system to evaluate 
videos on YouTube a subjective evaluation scoring 
system was used. The scoring system used in this study 
is simple and can be used to evaluate both the content and 
the quality of YouTube videos easily. It has been tested 
in a previous study analyzing YouTube video on Lingual 
orthodontic treatment.14 Internal consistency showed 
good reliability between the investigators (Cronbach’s 
Alpha .855), implying that the technique was valid.

According to previous studies the YouTube video 
database is dynamic and rapidly changes over a short 
period of time. This study evaluated only 100 videos 
generated by the search engine, which represents only 
a small proportion of videos related to clear retainers. 
However prior statistics suggests that the 90% of 
the viewers do not go beyond the first three pages of 
YouTube search results. Also the mean views of the 
evaluated videos were high (33689.62 views) suggestive 
of the videos routinely accessed by the viewers, making 
the results applicable in wider setting.

We observed that amongst the 100 top videos on 
Clear retainers only 48 videos were found to be eligible 
for inclusion in the study. Among the included videos 

only 15 videos were high content videos. When the video 
content was analyzed none of the videos mentioned all the 
contents on the content scoring scale. Most of the videos 
gave information on only one or two content which led 
to majority of low content videos. The procedure of 
making the clear retainer and the durability was the least 
covered topic. Instructions on cleaning the retainer was 
the most covered topic. This could be because majority 
of the videos were patient-uploaded videos conveying 
their experience with clear retainers. Layperson shared 
more videos compared to dental professions due to the 
ease of sharing the videos and lack of standardization 
of the uploaded videos on YouTube. The source of 
information of clear retainers from dental professionals, 
orthodontists and commercial sources were under 
represented. This correlated with systematic review 
conducted by Madathil KC et al that found patients 
were the main source of healthcare information on 
uploaded videos.17 We believe that the dental academic 
institutions and dental professionals can provide reliable 
information on clear retainers, particularly orthodontists. 
Orthodontists should take initiative in delivering reliable 
and accurate and information on clear retainers for the 
benefit of patients via social media, such as YouTube 

There was a positive correlation between total 
content score and the VIQI. The evolving technology 
enables YouTube users to produce high quality videos. 
There was highly significant correlation between total 
content score, length of the video and number of dislikes. 
The most viewed video was also the most disliked video 
with a high content score. However, the most liked video 
was a low content video. The videos were analyzed by 
experts in the field and it was felt that they would judge 
videos differently when compared to patients. One must 
also be aware that the evaluated YouTube variables can 
be manipulated. As YouTube Ranks its videos based on 
viewership scores, the high content videos may not be 
ranked in the beginning of search list and can be missed 
by the viewers. 

This study possesses several limitations. First, this 
study used only one search term ‘clear retainers’. The 
use of other related search term may yield variation in 
the searched results. The search term used in this study 
was decided by the investigating orthodontists, however 
a patient might use other search term and get different 
results. Secondly, the study was a cross sectional 
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study and represents ‘snapshot’ data collection. Since 
YouTube database is not static, several videos are being 
added or deleted over a short period of time, making the 
search results inevitable for change. Third, the videos 
assessed were only in English language. Further studies 
including videos with other languages can be performed 
to know the influence of cultural variables on patients 
and orthodontic treatment. 

Considering the increasing number of patients using 
YouTube as the source of information on clear retainers, 
dental professionals should be aware of the quality 
of information available to them. It is important to 
recognize YouTube as a media of educating the patients 
on clear retainers. Dental professionals who are keen 
to create information videos on clear retainers should 
consider planning and defining the contents on clear 
retainers. The content scoring system used in this study 
is simple and easy which can be used by orthodontist to 
create and upload their videos.

Conclusion

The quality and content of information about clear 
retainers on YouTube is inadequate. The study suggests 
that YouTube is currently not an appropriate source of 
information on clear retainers.

Most of the videos were uploaded by Layperson 
rather than dental professionals. 

Majority of the videos discuss the hygiene of the 
retainer, but only few videos mention about the durability 
and procedure of making clear retainers. Hence, high 
content videos are very less and dispersed in the search 
history, making it difficult for patients to find useful 
videos which are reliable and accurate. 

Orthodontists should be aware of the source and 
content of information available to the patients through 
social media. Dental professionals and academic 
institutions should take an initiative in improving the 
content of YouTube about clear retainers and directing 
the patients to professional online sites for reliable 
information.
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Abstract
Introduction: Various chemical and mechanical methods are used to enhance the retention of adhesive to 
the metal bases of the brackets.Inspite of several efforts,bracket failure is one of the commonest problems 
faced during treatment.Debonded brackets are generally recycled and reused.This study was designed to 
compare the shear bond strength(SBS)of five commonly available mesh designs and to determine which 
mesh design offers least reduction of SBS following recycling.

Method: Sample consisted of 5 types of brackets with different mesh designs, bonded to 70 extracted human 
premolars.The SBS was checked using Instron universal testing machine.The brackets were recycled using 
sandblasting procedure and were rebonded on the sample teeth.Bond strength testing was again carried out 
using the same procedure.

Results: Mean SBS of Discovery smart bracket with laser structured base was highest followed by 3M 
Unitek brackets.The brackets by American Orthodontics had lowest bond strength.After recycling with 
sandblasting procedure,an insignificant reduction in SBS was noticed in all five groups.

Conclusion: Laser structured base design was superior to other bracket base designs.All five bracket types 
had optimal bond strength required for successful bonding both before and after recycling (>7.8 MPa).

Key words – Shear bond strength, recycled brackets

Introduction

Good bond strength and retention of orthodontic 
brackets to the tooth surface is critical for a favorable 
outcome of orthodontic treatment.An orthodontic 
bracket must be able to resist a force of 6-8 MPa for 
clinical success.1   

Various chemical and mechanical methods such 
as milling undercuts in the bracket bases, welding 
different diameter mesh wires to the bases, brazing, 

chemical etching or sintering with porous metal powder 
& perforating the bracket bases a re  used  to enhance 
the retention of the adhesive to the metal bases of the 
brackets.Recent advancements include laser structured 
bracket bases and metal plasma coated bases to further 
improve retention.Inspite of several efforts to prevent 
bracket failure,it is one of the commonest problems 
clinicians face during treatment.This is usually the result 
either of the patient’s accidentally applying inappropriate 
forces to the bracket or of a poor bonding technique.
Debonded brackets are generally recycled and reused 
in the orthodontic office as the advantages are both 
economic and environmental.6There are various methods 
to recycle brackets such as direct flaming2, Buchman 
method3,sandblasting4,green stone,and tungsten carbide 
bur5.
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Previous studies have reported that recycling of 
brackets can lead to reduction in bracket quality,loss of 
identification marks,lack of sterility, increased risk of 
cross infection and lower bond strength.6,7

Since there are varieties of bracket bases that are 
available to the orthodontists, there have been various 
studies evaluating the success and advantage of one 
bracket base to another.

Several studies have compared the SBS of 
orthodontic brackets with different base surface areas 
and base designs.However,a literature search revealed 
that a comparison of SBS of different mesh designs 
after recycling,has not been previously studied. 

Therefore,the present study was undertaken to 
determine which among the various commonly available 
mesh designs offer least reduction in bond strength 
following recycling.

Methodology

A total of 70 extracted human premolars were 
collected and stored in distilled water. 

Inclusion criteria:Intact premolars extracted for 
orthodontic purpose.

Exclusion criteria-

Teeth with history of any pre-treatment 
with chemical agents like hydrogen peroxide 
restorations,cracks due to the extraction forceps and 
caries. 

The teeth were cleansed and polished with pumice 
and rubber prophylactic cups for 10 seconds and 
washed with water.Transbond XT adhesive system(3M 
Unitek,Calif)was used to bond all brackets to teeth. 

Teeth were then embedded in cold cure acrylic 
blocks which were fitted into the jig of the universal 
testing machine(Instron-3366, load capacity 7kN, 
Instron Corp, UK)to determine the SBS(fig 1). 

  

Fig 1:Instron universal testing machine
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The sample blocks were coded in 5 different colours 
corresponding to five brackets used,

Group 1:American Orthodontics(AO),dual 
mechanical retention, 80 gauge mesh over a photo-
chemically etched base(fig 2a)

Group 2:RMO(mini taurus contur-lok bases) 
laminate of stainless steel foil to an 80x80 mesh, oriented 

at 450 (fig 2b)  

Group 3: Discovery smart (Dentaurum,Germany)
laser structured base (fig 2c)

Group 4: Twin torque bracket(3M-Unitek,calif.) 
Dyna-Bond II mesh base(fig 2d)

Group 5: Mini diagonal Roth(Leone,Italy)(fig 2e)

Fig 2: Teeth embedded in colour coded acryclic blocks

SBS testing was done using the universal testing 
machine-Instron.An occlusogingival load was applied to 
the brackets using SS metal blades producing shear force 
at the bracket base tooth interface,at a crosshead speed of 
1mm/min until rupture of bracket occured. 

After debonding the entire sample of brackets was 
subjected to sandblasting using 50micron alumina 

abrasive particles for 15 sec at a distance of 10mm.
Brackets were rebonded to the tooth surface and bond 
strength testing was carried out on Instron machine.

Statistical Analysis

Descriptive statistics,including the mean,standard 
deviation were calculated for each group.ANOVA was 
used to determine whether significant differences existed 
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in the overall SBS of the 5 groups.Posthoc tukey test was 
done to compare the five groups.Significance for these 
statistical tests was predetermined at P < .001.Student’s 
paired t-test was used to compare the SBS before and 
after recycling (P < .05).

Results

The results of ANOVA test showed that there was 
a significant difference in the SBS of the five groups.
The Discovery brackets with laser structured base 
had highest mean SBS of 22.44MPa followed by 3M 
Unitek with mean SBS of 19MPa.The brackets by AO 
had lowest SBS of 10.75Mpa. 

 Recycled brackets of all the five groups showed a 
reduction in bond strength when compared to the new 
brackets(Table I)

Post recycling ,bond strength of 3M Unitek was 
found to be the highest (18.46MPa),followed by 
Discovery smart brackets (17.414MPa).Leone brackets 
had lowest SBS of 9.89MPa.

Table II shows the results of Posthoc tukey test that 
was used to compare SBS of each group with the other 
4 groups. 

The comparison of 3M Unitek brackets with other 
groups show that SBS of these brackets was significantly 
higher than brackets by RMO,AO and Leone and were 
comparable to Discovery brackets.

Similarly when the brackets by RMO,AO and 
Leone were compared,difference between their SBS was 
insignificant but compared to the Discovery brackets 
their SBS was significantly lower.

 Posthoc tukey test for recycled brackets also gave 
similar results with bond strength of 3M Unitek and 
Dentaurum being significantly higher compared to the 
other three. 

Paired t test showed that there was significant 
difference in SBS for Leone and Dentaurum before 
and after recycling.However for the other three 
groups,reduction in bond strength following recycling 
was not significant.(Table III)

TABLE I- ONE WAY ANOVA TEST TO EVALUATE THE SBS OF THE GROUPS ON BONDING, 
REBONDING AND THE DIFFERENCE

N Mean Std. Deviation F/ statistics Mean 
square/df2 Ps value

SBS(N/m2)

3M UNITEK 14 19.057 2.9011

48.776 386.043 <0.001

AO 14 10.75 2.127

LEONE 14 12.071 2.0934

DENTAURUM 14 22.443 3.8872

RMO 14 11.543 2.672

Total 70 15.173 5.4621

SBS(N/m2)
(Recycled 
brackets)

3M UNITEK 14 18.464 5.1244

22.684 29.44 <0.001

AO 14 9.907 0.9499

LEONE 14 9.893 2.1073

DENTAURUM 14 17.414 3.4402

RMO 14 10.593 3.0786

Total 70 13.254 4.9991
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Difference in the 
SBS 

3M UNITEK 14 0.607 6.698

2.041 47.79 0.099

AO 14 0.864 2.5485

LEONE 14 2.179 3.4235

DENTAURUM 14 5.043 5.4895

RMO 14 0.921 4.8866

Total 70 1.923 4.9831

TABLE II- POSTHOC TUKEY TEST 

Dependent Variable (I) Group (J) Group Mean Difference (I-J) P VALUE

SBS MPa (N/m2)

3M UNITEK

AO 8.3071* <0.001
LEONE 6.9857* <0.001

DENTAURUM -3.3857* 0.018
RMO 7.5143* <0.001

AO
LEONE -1.3214 0.727

DENTAURUM -11.6929* <0.001
RMO -0.7929 0.945

LEONE
DENTAURUM -10.3714* <0.001

RMO 0.5286 0.987
RMO DENTAURUM -10.9000* <0.001

SBS (N/m2)
(Recycled brackets)

3M UNITEK

AO 8.5571* <0.001
LEONE 8.5714* <0.001

DENTAURUM 1.05 0.912
RMO 7.8714* <0.001

AO
LEONE 0.0143 1

DENTAURUM -7.5071* <0.001
RMO -0.6857 0.981

LEONE
DENTAURUM -7.5214* <0.001

RMO -0.7 0.979
RMO DENTAURUM -6.8214* <0.001

DIFFERENCE IN THE SBS

3M UNITEK

AO -0.2571 1
LEONE -1.5714 0.911

DENTAURUM -4.4357 0.122
RMO -0.3143 1

AO
LEONE -1.3143 0.951

DENTAURUM -4.1786 0.163
RMO -0.0571 1

LEONE
DENTAURUM -2.8643 0.524

RMO 1.2571 0.959
RMO DENTAURUM -4.1214 0.174

Cont... TABLE I- ONE WAY ANOVA TEST TO EVALUATE THE SBS OF THE GROUPS ON 
BONDING, REBONDING AND THE DIFFERENCE
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TABLE III- PAIRED T TEST TO COMPARE THE 5 GROUPS INDIVIDUALLY

Group  Mean N Std. 
Deviation

Paired Differences
P VALUE

Mean Difference Std. Deviation

3M UNITEK
 

SBS BEFORE 19.057 14 2.9011
0.5929 6.7068 0.746

SBS AFTER 18.464 14 5.1244

AO
 

SBS BEFORE 10.75 14 2.127
0.8429 2.5437 0.237

SBS AFTER 9.907 14 0.9499

LEONE
 

SBS BEFORE 12.071 14 2.0934
2.1786 3.426 0.033

SBS AFTER 9.893 14 2.1073

DENTAURUM
 

SBS BEFORE 22.443 14 3.8872
5.0286 5.4878 0.004

SBS  AFTER 17.414 14 3.4402

RMO
 

SBS BEFORE 11.543 14 2.672
0.95 4.8807 0.479

SBS AFTER 10.593 14 3.0786

Discussion

  Bond failure during orthodontic treatment is 
frequent and undesirable.As a result,SBS of new and 
recycled brackets has been a subject of great interest 
in orthodontic research.Some studies have shown 
that recycling of bonded and rebonded orthodontic 
attachments adversely affects SBS.

  Early metal bases were perforated with 12 to 16 
holes or fabricated with lipped-edges,to create undercuts 
for the adhesive to flow into.21 Significantly improved 
bond strengths were seen when perforated or lipped-edge 
bases were replaced with stainless steel mesh pads,due 
to exponentially increased areas for the adhesive 
to flow into and lock-in the bracket base-cement 
interface.10,21,22 Reynolds and Von Fraunhofer found 
mesh bases to be 2.8 times as retentive as perforated 
bases.18 Mesh pads were made by laminating stainless 
steel wires of differing diameters and configurations to 
stainless steel foil.The potential exists for numerous 
variations in mesh size,mesh number/gauge and 
aperture size.These variables can significantly change 
bond strengths especially when coupled with the many 

different available adhesives filler particle sizes.23 In the 
present study five commonly used types of bracket 
base designs were studied.The base surface area of the 
brackets was determined using a vernier caliper and 
it ranged from 9-11 mm2.Only one type of adhesive 
i.e.Transbond XT was used to ensure that any variations 
in SBS were clearly attributable to variations in bracket 
base design.

  The SBS was highest for Discovery Smart 
brackets with laser structured base(22.44MPa). Olivier 
Sorel introduced this base design in 2002.30 The smooth 
surface of injection molded single piece bracket base 
is treated by a powerful Nd: YAG laser,melting 
and evaporating the metal and burning hole-shaped 
retentions.This base design offers a combination of 
macro and micro retention ensuring superior bond 
strength.

The brackets by 3M Unitek ranked second in SBS.
These brackets have an 80 gauge mesh bonding pad 
that matches the curvature of the tooth for maximum 
contact and strong bond strength.Mesh based brackets 
with larger mesh spaces provide a greater SBS than 
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t h o s e with smaller mesh apertures.23Matasa claimed 
that the mesh number and the wire diameter of the 
mesh are the most important influencing factors.23

 RMO brackets ranked third with the SBS of 11.54 
MPa.These brackets had a bonding base made of a 
laminate of stainless steel foil to an 80x80 mesh which 
is oriented at 45 degree.

 The brackets by Leone had mean SBS of 12.07 
MPa and ranked fourth among the tested groups.We 
found that the bond strength of these brackets was 
inferior when compared to the mesh type base design.
Similar to our findings,some studies have reported 
higher bond strengths with mesh bases than integral 
undercut bases.8,18,24 Lopez et al25 found mesh brackets 
vs. integral bases debonded at 21.5MPa ± 3.5 and 
13.83MPa ± 2.78, respectively. Willems et al26 found 
mesh brackets vs. integral bases debonded at 13.0MPa ± 
2.1 and 3.9MPa ± 0.8, respectively.

 Few studies found integral undercut bases to have 
higher bond strengths.11,14,15 Sharma-Sayal et al14 found 
integral undercut bases vs. mesh brackets debonded 
at 9.73MPa ±1.64 and 8.05MPa ± 2.75,respectively.
Wang et al16 found integral undercut bases vs. mesh 
brackets debonded at 9.32MPa ± 1.77 and 8.04MPa ± 
2.46, respectively.

The brackets by AO,with a 80 gauge mesh over a 
photochemically etched base were found to have the 
least SBS.This can be attributed to poor penetration 
of resin which results in air inclusion inhibiting 
polymerization of uncured resin.27

Similar to this study,Tavarez also noticed that 
brackets recycled by aluminum oxide blasting had 
similar SBS when compared with new ones,and the 
bond strength values obtained after 90-µm particle 
aluminum oxide blasting were consistently higher than 
those obtained by an industrial process or by silicon 
carbide stone grinding.17

Bishara showed that rebonded teeth have 
significantly lower SBS due to residual adhesive on the 
enamel surface.30Therefore,the current findings suggest 
that this problem could be compensated by mechanical 
retention created by recycling procedures.

The mean SBS of the groups ranged from 10.75-

22.44 MPa before recycling and 9.89-18.46 MPa after 
recycling.Reynolds suggested 5.9 to 7.8 MPa as the 
optimal bond strength required for bonding of brackets 
to enamel.9 The results of our study show that all the 
bracket types had optimal bond strength required for 
successful bonding both before and after recycling.

Conclusions

On the basis of the results of the study the following 
conclusions were drawn-

1. Laser structured bracket base design(Discovery 
brackets) was found to be superior to other bracket 
base designs with the highest mean SBS.

2. Reconditioning of brackets by sandblasting led to a 
statistically insignificant decrease in SBS of all five 
groups.

3. SBS of brackets with DynaBond II mesh base(3M 
Unitek)showed least reduction following recycling.

4. All the five bracket types had optimal bond strength 
required for successful bonding both before and 
after recycling(>7.8 MPa).
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Abstract
The entire World is going through hard times because of the emergence of new pandemic named Coronavirus 
or COVID-19. The virus originated from Wuhan and is spreading Worldwide. There are many questions 
arising regarding the origin of this fatal virus; whether it is natural or man-made. In the past years, many 
microorganisms were used as a bio-warfare agents for causing destruction. In 2001, anthrax attack took 
place in US by the use of bacteria, Bacillus anthracis which acted as a bioweapon and lead to number of 
deaths in Texas, US. This review summarises the origin, epidemiology, medico-legal aspectsand the recent 
researches of the virus indicating its nature of being manmade or a natural virus.

Keywords:COVID-19, Identification, Epidemiology, Diagnosis, bioweapon.

Introduction

A newly emerged virus in the year 2019, is 
named Corona Virus (2019-nCoV) by World Health 
Organisation (WHO). It was discovered in 1960 and 
firstly reported in December 2019 when tremendous 
number of pneumonia cases were reported in Wuhan, 
China. As a result, etiological research was carried out by 
the government of China for taking preventive measures 
to control this epidemic[1]. It is genomically analysed 
and suggested that a strain of CoV(2019 n-CoV) has 
been named as Severe Acute Respiratory Syndrome 
CoV-2 (SARS- CoV-2) recently. This viral infection 
was suspected to be zoonotic in origin[2]. Coronavirus 
causes infection in respiratory and intestinal tracts in 
humans and non-humans. 

In 2002-2003 serious upsurge of Severe Acute 
Respiratory disorder in Guandong province of China 
made it highly pathogenic to humans. Familial mass of 
pneumonia upsurge append to the evidence of pandemic 
COVID-19. The graph of this disease is reaching heights 
because of human to human transmission of this viral 
disease[3].

Infectious Bronchitis Virus (IBV) was the firstly 
discovered CoV in chickens and human CoVs causing 
respiratory diseases. Common cold in humans was 
caused by CoV-OC43 (HCoV-OC43). SARS CoV in 
2002 was discovered after the arrival of HCoV-229E 
and HCoV-OC43. [6]

Diversity of Coronavirus:

Coronavirus belongs to subfamily coronavirinae 
and member of coronaviridae family and order 
Nidovirales as given by the International Committee 
on Taxonomy of Viruses. According to the studies, it is 
found that four genera of this subfamily are there namely; 
Alphacoronavirus, Betacoronavirus, Gammacoronavirus 
and Deltacoronavirus. These subfamilies are designated 
on the basis of their genomic structure along with the 
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phylogenetic relationship[4]. 

Respiratory illness and gastroenteritis are caused 
by alpha and betacoronaviruses in humans and animals. 
A study claimed that Betacononavirus infects only 
mammals. Gamma and Delta coronaviruses affects the 
bird species but some of them are reported fatal for 
mammals also. These two genera of coronavirus induce 
mild upper respiratory diseases in immuno-competent 
host.[5]

Structure of Coronavirus:

This newly popped SARS-CoV-2 is a Single- stranded 
RNA having spherical structure consisting of spike 
proteins. Coronavirus is alleged so because word corona 
is derived from latin word coronawhich means ‘crown’. 

The virus has a royal crown like appearance when it is 
observed under an electron microscope. CoV is protected 
by a lipid bilayer and consist of certain proteins namely, 
spike (S) protein, Nucleocapsid (N) protein, Membrane 
(M) protein, Envelope (E) protein and haemagglutinin 
esterase (HE).[7]This haemagglutinin esterase protein 
increases the admittance and pathogenicity of the 
coronavirus. SARS – CoV- 2 has identical structure 
as that of coronavirus including other constituents like 
poly-proteins, nucleoproteins,membrane proteins like 
RNA polymerase. Other enzymes present in this virus 
include helicase, glycoprotein, accessory proteins, 
3-chymotrypsin – like protease. It is studied that SARS 
– CoV-2 having spike protein consist of 3-D structure. [6]

 
       (a)
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    (b)

Figure1. (a) and (b) Microscopic view of Coronavirus.

Source: Department of Microbiology, The 
University of Hong Kong and the Government Virus 
Unit, Department of Health, Hong Kong SAR China.

Identification of COVID-19:

Coronavirus is a contagious disease, it is imperative 
to find the root cause of this epidemic. Dr. Zhengli Shi 
also known as “Bat Women” from the Wuhan Institute 
of Virology and Biosafety was one big suspect in this 
matter. She was suspected of being a creator of this virus. 
She was working on an experiment with her colleagues 
in which she did mutation of amino acid so that it get 
compatible to SARS virus. Moreover, she had published 
many articles related to SARS virus.[7]

On 3rd February, 2020,Dr. Zhengli Shi claimed that 
Wuhan virus is of bat origin.

Liu et al detected SARS-CoV from Pangolin 
lung samples (2020). According to their study, dead 
Malayan Pangolins were carrying genomic as well as 
Darwinism evidence of presence of identical CoV like 
that of SARS-CoV-2 namely Pangolin (Co-V). Pangolin 
CoV showed most identical features with SARS-CoV-2 
beside RaTG13.[8]

RNA – Sequencing was performed on the 
lung samples of Pangolins. Furthermore, genomic 
characteristics of Pangolins were studied to find out 
the origin. Last but not the least, the researchers made 
a phylogenetic relationship in between the suspected 
animal species like Pangolin – CoV (from pangolin) 
RaTG13(from rodents), SARS – CoV-2.[8]

Secondly, bats are also considered as a probable 
species for the origin of this COVID – 19. The study 
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depicted that 96% of whole genome sequencing was 
identical between SARS – CoV- 2 and CoV of bats. 
Hence, bats species also came in the list of hosts of 
zoonotic viruses such as Nipah and Hendra virus. These 
hosts seldom show any clinical symptoms. The overall 
nucleotide sequence identity between SL – CoV Rp3 
(bat) and SARS CoV Tor 2 was 92%. [9]

The current database sequence suggests that all 
human coronavirus have zoonotic origin. SARS – CoV, 
HCoV – NL63, HCoV – 229E, MERS - CoV originated 
from bat species. [10]

Physiochemical Properties:

Virus particle is an oval shaped and diameter 
varying from 60 to 100 nm (approx.) SARS – CoV 
and MERS – CoV together give information regarding 
physiochemical properties of CoVs. Ultraviolet light or 
heating at 56 degrees for 30 minutes inactivates SARS 
– CoV- 2. This virus is also sensitive to chemicals like 
peracetic acid, chloroform, 75% ethanol, diethyl ether. 
This virus remains for 72 hours on surface like plastic 
and stainless steel[11]. 

Genomic Variation

Earlier, a study depicted that largest RNA among all 
viruses is of coronavirus containing approx. 27-30 kb. 
Six to seven regions are present in a genome of virus and 
all of them are well organised. Each region consist of one 
or more open reading fragment and they are separated by 
junction sequence containing signals. These signals aid 
in transcription of multiple sub-genomic mRNA’s. [12]

A recent study has described that RNA genome of 
CoV is second largest in RNA viruses, largest genome 
is of Planarian Secretory Cell Nidovirus (PSCNV). It 
consists of 41.1 kilo base genome size. Structural along 
with the Non-structural proteins are coded by viral RNA.
[13] There is no interferences of recombinant events. 
RNA virus is unstable and hence continuous scrutiny of 
SARS–CoV-2 spreading human to non-humans is very 

imperative for controlling the disease. 

In the entire genome of Wuhan-Hu-1 coronavirus 
(WHCV), single strain of SARS – CoV-2 is of 29.9 
kb. Moreover, the studies have suggested that genome 
of CoVs contain fluctuating numbers of open reading 
frames (ORFs) ranging from 6-11. The positive sense 
RNA of SARS-CoV and MERS-CoV shows genomes of 
27.9 kb and 30.1 kb respectively. [13]

High mutation ratses characterise all RNA viruses, 
evolution of CoVs and transmission from one species to 
another. Results and analysis by various researchers have 
proved that SARS and MERS- CoVs have emerges from 
ancestral CoVs nurtured by bats. It has been reported 
that animals are considered as intermediate hosts and 
humans are terminal hosts.[5]

Epidemic to Pandemic

On December 29,2019 four patients of an acute 
respiratory syndrome were reported in Wuhan city of 
China. Wuhan Health Commission (WHC) reported that 
there is linkage of this virus with that of local seafood 
market. The Wuhan Institute of Virology of China 
claimed that out of 33, 585 environmental samples 
contained coronavirus nucleic acid depicting that this 
virus have emerged from the wild animals from that 
local market[15].

In China, there were 11791 confirmed cases of corona 
virus and 17988 suspected cases in 34 cities of China (as 
on 31st January,2020). 213 deaths were reported globally 
since then.This epidemic was converted into pandemic 
when the virulentdiseaseaffected 19 more countries all 
over the world.

COVID-19 was regarded as contagious disease. The 
identification, diagnosis, clinical course, management of 
this viral disease was done when this disease affected the 
US province. Globally, the positive cases as on February 
16, 2020 were 51,857 in 25 countries as claimed by 
World Health Organization[14].. 
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Figure 2. Confirmed cases of COVID-19 till May 17, 2020

Source: WORLD HEALTH ORGANIZATION 
(WHO)

IS COVID-19 A BIOLOGICAL WEAPON?

In the past years, many microorganisms have been 
reported which have caused pandemic in the world. 
These microbes include; Plague, Salmonella, Anthrax, 
H5N1. 

COVID-19 is just one more epidemic which 
is spreading worldwide like a forest fire. The main 
reason behind this is that it spread by human to human 
transmission hence, it is regarded as contagious in nature. 
Recent researches suggested that this virus is contagious 
even when the person do not show any symptom.

The similarity between all the epidemics is that they 
are global and cause widespread destruction all around. 
One cannot deny the fact that these epidemics go hand in 
hand with globalization and has barbarous effect on the 
economy, trade and tourism.

This pandemic has been originated from Wuhan 
and affected the entire world. People are looking for the 
reasons for the outbreak of these epidemics.

It is sceptical that this deadly coronavirus affected 
the world in short time span. It can be opined that 
SARS-Cov-2 is a man-made virus. Virola virus was not 
a man-made, it undergone certain mutations and then 
got transferred into humans. So, it might be possible that 
COVID-19 might be a genetically modified virus or it 
may be a recombinant virus. [18]
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Figure 3. Graph depicting GDP of various countries. 

Source: International Monetary Fund (IMF) 

2019 2020 2021

United States 2.3 -5.9 4.7

Euro Area 1.2 -7.4 4.7

Latin America and The Caribbean 0.1 -5.2 3.4

Sub-Saharan Africa 3.1 -1.6 4.1

Middle East and Central Asia 1.2 -2.8 4.0

Emerging and Developing Asia 5.5 1.0 8.5

  WORLD 2.1 -3.0 5.8

  Source: International Monetary Fund (IMF) 
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Clinical Analysis:

Yelin et al., used pooling approach for standard 
RT-qPCR for evaluation of COVID-19. The researchers 
used swabs from nostrils, throat for the analysis. Pooling 
works in conjugation with RT-qPCR but it gives 10% 
false negative results. [16].

Muhammad Farooq along with his co-worker Abdul 
Hafeez used radiographs for the analysis and claimed 
that chest X-rays of patients infected by COVID-19 
depicted certain abnormalities in radiography. [17]

Hence, Laboratory detection of this virus included 
certain clinical findings like genome sequencing, RT-
PCR technique and Serological methods like Enzyme 
Linked Immunosorbent Assay (ELISA). This method 
was based on SARSr - CoVRp3 nucleocapsid protein 
and was created to ascertain the immunoglobulins IgM 
and IgG. But the drawback came out when this test gave 
false positive results among human beta-coronavirus 
genus.[18]

Vaccines And Drugs:

The viruses which are affecting the world severely 
with devastating effects include Ebola virus, Nipah 
virus, Zika virus have started a race of exploring and 
designing of new vaccines, drugs, therapeutics to get 
cure of these diseases.

Many drugs and agents are detected under clinical 
trial by following adequate protocols but efficacy has not 
yet established for any drug therapy. 

Remdesivir:

It is an antiviral drug manufactured by Gilead 
sciences. It inhibits the replication of virus and this drug 
is proved commendable for MERS infected rats and 
monkeys.

Favilavir:

Favilavir is the first drug approved for coronavirus 
in China. It is licensed as an experimental drug and 
research is still going on for the effectiveness of this 
drug.

Liponavir; Ritonavir:

This drug is HIV Protease inhibitor. It supresses the 

coronavirus activity by binding with an enzyme which 
help in coronavirus replication. 

COVID-19 convalescent Plasma:

The blood Plasma samples accumulated from 
patients retrieved from the viral disease which 
mightconsist of antibodies against SARS-CoV-2. 

Hydrochloroquine:

Hydrochloroquine is an anti-malarial drug. Clinical 
trials performed in China showed potency and pertinent 
protection by this drugs countering COVID-19 linked 
pneumonia.

Immune System Booster:

Vitamin C and B6 are recommended for enhancing 
the immunity. Vitamin B6 is important to sustain 
biochemical reactions. Vitamin E also act as an 
antioxidant and helps in fighting against infections.

Currently, no such drug, vaccine has been made to 
cure COVID-19. [19]

Medicolegal Repercussion:

The people infected by the coronavirus were kept 
under check to ascertain the symptoms caused by this 
disease. A study done in Wuhan, China revealed that the 
major symptoms at the inception of illness was fever. 
98% of the sufferers were suffering from acute fever. 
76% of affected people were having cough. Fatigue was 
also a parameter which was proved as a major symptom. 
More than half of the patients were suffering from 
dyspnea.[20] Other Symptoms which were rarely present 
included headache, diarrhoea and haemoptysis.[21]

In a study performed in hospitals of Wuhan proposed 
that hospital related transmission of s2019-nCoV was 
doubtful in 41% of patients and mortality rate came out 
to be 4.3%. Adults and infants were subjected more to 
this viral disease and required ICU care.[22] Currently no 
vaccine has been made to cure this contagious disease, 
the safest way to get rid of this disease is to avoid viral 
exposure.[5]

Wuhan Coronavirus: Manmade or Recombinant

Wuhan coronavirus is strangely identical to 2 bat; 
ZC45 and ZXC21 as revealed by a study. Recombination 
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has to take place twice during evolution of Wuhan 
coronavirus. The ancestor bat corona virus had to acquire 
through recombination with SARS like coronavirus. [20]

On 2nd January,2020 Director General of Wuhan 
Institute of Virology released a notice regarding the 
strict prohibition and disclosure of any information 
regarding this disease. There were number of news and 
articles published against Wuhan Institute of Virology 
regarding origin of coronavirus from this lab. [7]

Through all the news and instances COVID-19 
doesn’t seem to be a natural virus. There are lots of 
queries and conjectures on its mutation and manmade 
interventions. 

Conclusion

COVID-19 has proved to be the threatening virus. It 
is a pandemic which is spreading devastation all over the 
world. There are many controversies regarding the origin 
and spreading of this disease. The world is facing severe 
crisis due to fall in economic GDP and globalisation 
along with high fatality rate. 

COVID-19 might be a Bio-warfare agent which has 
caused gigantic demolition in the world.
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Abstract
Introduction and objective: Medication administration is the major tasks of each nurses in their clinical 
practice. Medication administration errors are preventable if the nurses have adequate knowledge and 
practices regarding the medications. Hence the main objective of this study was to determine the effectiveness 
of module on knowledge and practices regarding prevention of medication errors among critical care nurses.

Methodology: Pre experimental one group pretest and posttest research method used for the study. 50 
critical care nurses were selected using convenient sampling method and given questionnaire to assess their 
knowledge in pretest and posttest done after 1week of intervention. Checklist used to assess their practices 
in pretest and posttest.

Result: The mean score of knowledge in pre-test was 13.2 and in post-test was 21.5 and the t-value was 27.7 
The p value was less than 0.05. The mean score of practice in pre-test was 35.3 and in post-test was 48.0, 
and the t value was 55.3 The p value was less than 0.05. This shows that the module is effective. Hence the 
null hypothesis is rejected.

Conclusion: The improvement found in the post test proved that the module is effective in improving the 
knowledge and practices regarding prevention of medication errors among critical care nurses.

Keywords: Effectiveness, Module, knowledge and practices, medication errors, critical care nurses 

Corresponding Author: 
Mrs. Jeba B
M.Sc. Nursing Student, Symbiosis College of Nursing, 
Symbiosis International Deemed University (SIU), 
Pune. Email id: jebaben11@gmail.com

Introduction

During recent years, health care demand is greatly 
increased. Due to technological advancements and 
increased globalization the need for patient safety is in 
high demand. An error in the health care supply can put 
the organization and also the patients’ health in jeopardy. 
Nurses play a key role in any health care services. Thus, 
medication administration safety is mainly depending 
upon the nurses’ knowledge and practices. Medication 

errors have been assumed to count for over one fourth 
of causes of adverse drug event. Such errors can occur 
anytime in the process of medication handling by the 
health care workers or even by the consumers and they 
are preventable (1). Medication errors are a frequent 
reason for iatrogenic adverse events. They can lead to 
severe morbidity, prolonged hospitals stay, unnecessary 
diagnostic tests, unnecessary treatments, distrust in the 
healthcare system, severe injury or even patient death (2). 

Presently in world there are more than 20 thousand 
variety of drugs available. In spite of their therapeutic 
effects they all come with their own side effects and 
complications too. So, it is essential for nurses and 
nursing students to have the updated pharmacological 
knowledge to hamper any potential harms (3). Research 
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has shown that the rate of medication errors by nurses 
and nursing students is high; however, the report of 
these errors by them is low (4). Medication errors are 
multifaceted problems and to avoid them we need to 
discover proper standardised solutions. Many standard 
protocols provided by WHO, NABH etc will be helpful 
in preventing medication errors to a greater extent if 
they are properly followed. In day to day life the major 
function of nurses involves implementing the medication 
orders by doctors which is the essential part of the patient 
care and treatment, thus, in turn leads to patient safety (5). 

Medication errors are a grave problem in the world 
and any one medication error can threaten the patient 
safety and may lead to even death of them. Medication 
errors are a constant problem in every hospital. 
Studies shows that medication errors and adverse drug 
reactions (ADRs) are one of the important elements 
for unfavourable events in hospitals which prone to 
disability and death in up to 6.5% of hospital admissions. 
Medication error is recognized as the eighth leading 
cause of death. A medication error is any preventable 
action which in return lead to inappropriate medication 
use or patient harm while the medication is in the control 
of healthcare professional, patient or consumer. 

Material and Methods

A Pre-Experimental one group pretest posttest design 
with quantitative approach was used, as this study was 
aimed, the approach was found to be most appropriate. 
The group received module regarding the prevention 
of medication error (contains basic rights, common 
conversions, drug and fluid calculation formulas, LASA 
drugs, medication storage, common emergency drugs, 
common abbreviations, and instructions for prevention 
of medication errors) This study was conducted in 
selected hospital of Pune city. The selection was based 
on easy accessibility, cooperation and availability of 
samples. Total 50 Critical care unit staff nurses of 
selected hospital, Pune city who met the inclusion criteria 
were selected. Tool used for the collection of data by 
demographic data and self-structured questionnaire on 
assessment of knowledge and Checklist to assess on 
practice. 

Findings: The analysis and interpretation of the 
data collected to determine the Effectiveness of module 
on knowledge and practices among critical care nurses 
which is carried out based on objectives set by the 
researcher taking the level of significance as 0.05

Figure No . 1: Pie diagram on assessment of 
knowledge regarding medication errors among staff 

nurses

N=50

2.0%

64.0%

36.0%

Knowledge among staff nurses regarding medication 
errors

Poor Average Good

the pie diagrams state 2% of the nurses had poor 
knowledge (score 0-7), 64% of the staff nurses had 
average knowledge (score 11-20) and 36% of them had 
good knowledge (score 21-30) regarding medication 
errors. 

Figure No . 2: Pie diagram on assessment of practice 
regarding medication errors among staff nurses

N= 50

98.0%

2.0%

Practices among staff nurses regarding medication 
errors

Poor Average Good

The pie diagram show that 98% of the staff nurses 
had average practices (score 28-39) and 2% of them had 
good practices (score 40-51) regarding medication errors
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Table No 1: Effectiveness of hand module on knowledge regarding medication errors among staff nurses

N=50

Knowledge
Pretest Posttest

Freq % Freq %

Poor (score 0-7) 1 2.0% 0 0.0%

Average (score 8-14) 32 64.0% 0 0.0%

Good (score 15-22) 18 36.0% 50 100.0%

In pretest, 2% of the staff nurses had poor knowledge (score 0-7), 64% of the staff nurses had average knowledge 
(score 11-20) and 36% of them had good knowledge (score 21-30) regarding medication errors. In posttest, all of 
them had good knowledge (score 21-30) regarding medication errors. This indicates that the knowledge of staff 
nurses improved remarkably after hand module regarding medication errors. 

Table No 2: Paired t-test for effectiveness of hand module on knowledge among staff nurses regarding 
medication errors

N=50

 Mean SD t df p-value

Pretest 13.2 2.2 27.7 49 0.000

Posttest 21.5 0.7    

Researcher applied paired t-test for effectiveness of hand module on knowledge among staff nurses regarding 
medication errors. Average knowledge score in pretest was 13.2 which was 21.5 in posttest. T-value for this test was 
27.7 with 49 degrees of freedom. Corresponding p-value was small (less than 0.05), the null hypothesis is rejected. 
It is evident that the hand module is significantly effective in improving the knowledge of staff nurses regarding 
medication errors.

Table No.3: Effectiveness of hand module on practices among staff nurses regarding medication errors

N=50

Practices
Pretest Posttest

Freq % Freq %

Poor (Score 17-27) 0 0.0% 0 0.0%

Average (Score 28-39) 49 98.0% 0 0.0%

Good (Score 40-51) 1 2.0% 50 100.0%
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In pretest, 98% of the staff nurses had average 
practices (score 28-39) and 2% of them had good 
practices (score 40-51) regarding medication errors. In 
posttest, all of them had good practices (score 40-51) 
regarding medication errors. This indicates that the 
practices of staff nurses improved remarkably after hand 
module regarding medication errors. 

Table No IV.4: Paired t-test for effectiveness 
of hand module on practices among staff nurses 
regarding medication errors

N=50

 Mean SD t df p-value

Pretest 35.3 2.7 55.3 49 0.000

Posttest 48.0 1.1    

Average practices score in pretest was 35.3 which 
was 48 in posttest. T-value for this test was 55.3 with 49 
degrees of freedom. Corresponding p-value was small 
(less than 0.05), the null hypothesis is rejected. It is 
evident that the hand module is significantly effective 
in improving the practices of staff nurses regarding 
medication errors.

Fisher’s exact test was used for the association of 
knowledge of the nurses with selected demographic 
variables. All the p-values are large (greater than 0.05), 
none of the demographic variables was found to have 
significant association with the knowledge among staff 
nurses working in critical care unit regarding medical 
errors.

Fisher’s exact test was used for the association 
of practices of the nurses with selected demographic 
variables. All the p-values are large (greater than 0.05), 
none of the demographic variables was found to have 
significant association with the practice among staff 
nurses working in critical care unit regarding medical 
errors.

Discussion

In the present study, 50 staff nurses working in 
critical care unit were selected to participate in the study. 
Pre experimental, one group pre-test, post-test method 

has been used for the study design. Among the 50 nurses 
participated in the study 68% of the staff nurses were of 
21-25 years of age, thus, proving majority of the critical 
care nurses are freshly completed their degrees, 76% 
of nurses were females and 24% of them were males, 
this clearly says that nursing in India is still a female 
dominated profession. When asked about barriers of 
practicing safe medication administration 34% nurses 
replied that time and work pressure is always the 
barrier followed by 22% nurses felt interruption during 
medication process is always the barrier. Multiple 
medication due at time was 8% and personal family 
issues 4%.Pre-test knowledge and practice of staff nurses 
regarding prevention of medication errors was assessed 
using questionnaire and checklist. Module which has 
information regarding safe medication administration 
given to every participants and instructions given about 
the usage of the module. Post-test assessment done after 
1 week using the same questionnaire and checklist. 
The mean score of knowledge in pre-test was 13.2 and 
in post-test was 21.5 and the t-value was 27.7 with the 
degree of freedom 49. The p value was less than 0.05. 
the mean score of practice in pre-test was 35.3 and in 
post-test was 48.0, and the t value was 55.3 with the 
degree of freedom 49. The p value was less than 0.05. 
Hence the null hypothesis is rejected. This shows that 
the module is effective in improving the knowledge and 
practice of staff nurses in preventing medication errors. 

Conclusion 

Medication errors are a major concept of debate 
during the recent years in the health care system. Nurses 
are a key member in this debate as they handle the 
majority of medication administration and spend much 
of their times near the patients. Many research studies 
states that nurses commit majority of the medication 
errors when compared with other health care staffs. 
The factors causing medication errors among nurses 
can be due to administration factors, or maybe personal 
factors. Proper guidelines and protocol are required to 
minimize these errors. This study used a module with 
some necessary information regarding safe medication 
practices to find its effectiveness in preventing 
medication errors. The findings of the study proved that 
there is a highly significant effectiveness of the module 
on knowledge and practices regarding preventing 
medication errors among staff nurses working in critical 



232      Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4

care unit. 

Conflict of Interest – Nil

Source of Funding- Self

Ethical Clearance – Obtained from Institutional 
Research Committee of Symbiosis College of Nursing 

References

1. Allard J, Carthey J, Cope J, Pitt M, Woodward 
S. Medication errors: causes, prevention and 
reduction. British journal of haematology. 2002 
Feb;116(2):255-65.

2. Webster CS, Anderson DJ. A practical guide to the 
implementation of an effective incident reporting 
scheme to reduce medication error on the hospital 
ward. International journal of nursing practice. 
2002 Aug;8(4):176-83.

3. Koohestani H, Baghcheghi N. Investigation 
medication errors of nursing students in Cardiac 
Care Unite. Sci J forensic med. 2008;13(48):249-
55.

4. Blegen MA, Vaughn T, Pepper G, Vojir C, Stratton 
K, Boyd M, Armstrong G. Patient and staff safety: 

voluntary reporting. American Journal of Medical 
Quality. 2004 Mar;19(2):67-74.

5. Soozani A, Bagheri H, Poorheydari M. Nurses’ 
Perspective on Causes of Medication Errors in 
Shahrood. Journal of Knowledge and Health. 
2007;2(3):8-13.

6. Gorgich EA, Barfroshan S, Ghoreishi G, Yaghoobi 
M. Investigating the causes of medication errors 
and strategies to prevention of them from nurses 
and nursing student viewpoint. Global journal of 
health science. 2016 Aug;8(8):220.

7. Chakravarty BA. A survey of attitude of frontline 
clinicians and nurses towards adverse events. 
Medic J Armed Forces India [internet]. 2013 [cited 
2014 Sep 05]; 69 (4): 335-340.

8. Karthikeyan M, Balasubramanian T, Khaleel 
MI, Sahl M, Rashifa P. A systematic review on 
medication errors. International Journal of Drug 
Development and Research. 2015;7(4):9-11.

9. Polit DF, Beck CT. Nursing research: Principles 
and methods. Lippincott Williams & Wilkins; 
2004. 



Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4      233

Non-Compressive Mechanical Injuries to the Neck: An 
Autopsy based Study

Jeeveswararao Bagadi1, Sadu Rammohana Rao2

1Associate Professor, Department of Forensic Medicine & Toxicology, Great Eastern Medical College, Srikakulam, 
Andhra Pradesh.2Assistant professor, Government medical college, Srikakulam, Andhra Pradesh 

Abstract 
Study of non-compressive mechanical injury to neck determines the causes of deaths by these injuries 
and preventive measures to be taken. The study was conducted in the department of forensic medicine, 
Government Medical College Srikakulam. Postmortem examination of each case was carried out various 
types of non-compressive mechanical neck injuries were recorded, and analyzed over a period of 6 months. 
Total number of 354 postmortems were conducted among these 41cases had non-compressive mechanical 
injuries to neck. Injuries were most common in male gender (82.92%) and in age group between 20-40 
years. Improving proper traffic rules may reduce mortality due to these injuries. 

Key Words: Non-Compressive Mechanical Injury; Neck; Autopsy. 

Introduction

An injury is any harm, whatever illegally caused 
to any person in body, mind, reputation or property. 
Mechanical injuries are injuries produced by physical 
violence1. The neck is protected by head above and chest 
below respectively. Usually head and chest are involved 
in injury, but with extensive force for a considerable 
duration, neck is also involved.2Many vital structures 
are placed in the neck to carry blood, impulses, and air 
in both directions and food downwards to the rest of 
gastro-intestinal tract. In cases where there are multiple 
injuries not confined to the neck, more obvious lesions 
thus overlooking or delaying the diagnosis of significant 
injuries to this region.3 

The incidence of neck injuries has in the past been 
generally underestimated4. One injury that frequently 
overlooked at autopsy in Road traffic accident cases is 
the atlanto-occipital dislocation.5Blunt carotid artery 
injuries commonly occur in road traffic accidents, direct 
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blow and fall from height.6 Blunt impact injuries to the 
posterior compartment of neck involve injury to cervical 
vertebrae, spinal cord, vertebral arteries and other 
structures behind the pre vertebral fascia1. In the middle 
cervical injury, the common carotid artery is the most 
vulnerable vessel, although other large vessels such as 
the external and internal carotid arteries as well as the 
internal jugular vein may be involved.7 

Stab injuries can damage one or more of the major 
organ systems of the neck including great vessels, 
nerves, larynx, trachea, esophagus and spinal column. 
Most reported cases of spinal cord injury following a 
stab in the neck are homicidal, and injury site is either 
back or lateral side of the neck1. 

Choking is produced as a result of mechanical 
obstruction to the airways. It is commonly accidental 
in nature.1 The neck region is frequently subjected to 
a number of procedures by healthcare management, 
including airway, esophageal instrumentation, invasive 
vascular maneuvers such as angiography, intravenous 
cannulation, tracheostomy etc.3 Nasogastric tubes 
insertion may cause trophic ulcers in the larynx followed 
by perichondritis of the cricoids leading to chondritis, 
collapse and stenosis of larynx.8 The introduction of 
I.V. cannulae into veins in the neck may cause large 
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hematoma and more diffuse bleeding into the tissues 
along-side the larynx. These resuscitation injuries may 
be mistaken for those due to assault or from steering 
wheel impact injuries.9 

A compressive injury to neck includes manual 
strangulation, ligature strangulation, and hanging. A 
Non-compressive mechanical injury to neck defined as 
injuries which are produced by physical violence like 
blunt/sharp/firearm/thermal/chemical/physical to neck.1 

Study of non-compressive mechanical injury to neck 
determines the causes of deaths by these injuries and 
preventive measures to be taken. 

Materials and Methods

The present study was conducted for a period of 
6 months from October 2019 to March 2020, in the 
mortuary, department of Forensic Medicine, Government 
Medical College Srikakulam. During the study period, 
354 autopsies were conducted of which 41 (11.58%) 
cases have non-compressive mechanical injuries to the 
neck. Age, Gender, Manner, Types of major external 
injuries to the neck, Internal structures involved, Type 
of force involved, Severity of these injuries to cause 
death, Number of cases with only cervical vertebra and 
spinal cord involved are examined, data gathered from 
police and relatives were recorded in this study. The 
non-compressive mechanical injuries to neck in persons 
who admitted to casualty or ward and survived were not 
included in this study. 

Observations and Discussion

A total number of 354 postmortems were conducted 
for a period of 6 months in the department of Forensic 
medicine, Government Medical College, Srikakulam. 
During the study period majority of cases were Road 
Traffic Accidents, Railway injuries and fall from 
height. Out of 354 cases 41cases had non-compressive 
mechanical injuries to neck. The involvement of neck 
with non-Compressive mechanical injuries were 
common in all cases of Drowning (100%) followed by 
Thermal injuries (40.00%), Assault (28.57%), Railway 
injuries (28.20%), Road traffic accidents (11.02%). This 
can be explained by Striking the head on the bottom of 
the water after miscalculation of the water depth may be 
the cause for more number of neck injuries in drowning. 
This study correlates with Sahoo et al.10 least number of 

neck injuries in Road traffic accidents can be explained 
by head and body relatively broad areas and may have 
direct contact with road comparatively neck. 

More number of non-compressive mechanical 
injuries to neck observed in age group between 20-
40 years (68.29%) followed by 41-59 years (19.51%) 
and Males(82.92%) were more in number than 
females(17.07%). The incidence is high among Males 
and 20-40 years age groups may be because they are 
more actively involved in outdoor occupation, driving 
etc. more preventive measures to be taken to prevent 
these types of deaths in these age group males. This 
study correlates with Jani CB et al. 2and Bener et al.11 

The highest number of these type of cases were 
accidental (73.17%) followed by suicides (19.51%).
This can be explained by most accidental cases were due 
to Road traffic accidents, Railway injuries ,Fall from 
height, Drowning, and in suicides are due to Railway 
injuries, Thermal injuries etc, where neck is more prone 
to be involved. Neck involvement was least in homicidal 
cases (7.5%) as the head, chest and abdomen are 
commonly targeted. This study correlates with Sahoo et 
al.10 Mohanthy et al.12Contrasts with Hugar BS.13 

Lacerations (39.02%) were the commonest type 
of mechanical injury observed in non Compressive 
mechanical injury to the neck followed by abrasions. It 
can be explained on basis of more number of accidental 
cases are involved in neck injuries, where lacerations 
and abrasions are more common. Stab and chop wounds 
were the least observed injuries because these types of 
injuries may be common in homicidal deaths where 
head, chest and abdomen are commonly targeted. This 
study correlates with Hu et al.14 

Most commonly involved Internal Structure was 
trachea (53.65%) followed by vertebra and spinal 
cord (43.90%). This may be due to trachea is situated 
superficially and in decapitation injuries, drowning, and 
whiplash injuries in road traffic accidents, vertebra and 
spinal cord are more prone to be involved. In 31.7% 
cases major vessels like carotid arteries are involved. 
This study correlates with Moar’s study.6 

Highest number of these type of injuries were due 
to blunt force (65.85%) followed by Obstructive force 
(31.70%). This may be due to the majority of these cases 
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were road traffic accidents and railway injuries, which 
had resulted injuries in the form of lacerations, contusions 
and abrasions due to blunt force and in drowning, burns, 
trachea was obstructed due to Obstructive force. Sharp 
force was the least (2.43%) among these types of injuries 
because sharp injuries are common in homicides which 
are very less cases (7.31%) in this study. This study 
correlates with Bener et al.11 and contrasts with Hugar 
BS.13 

More number (68.29%) of non-compressive 
mechanical injuries to the neck were non-fatal and in 
(7.31%) of deaths these injuries contributed to the death. 
This may be because these non-compressive mechanical 
injuries were mostly lacerations and abrasions which are 

nonfatal. In (24.39 %) cases injuries to structures of the 
neck were solely sufficient to cause death where trachea, 
vertebra may be involved which causes respiratory 
failure and death. 

In 19.51% of deaths by Non-compressive 
mechanical injuries no obvious external injuries on 
the neck were observed but internal neck structures 
like cervical Vertebra and spinal cord were damaged. 
This can be explained by an indirect force transmitted 
along the spine as in cases of fall from height and due to 
acceleration or deceleration force in cases of road traffic 
accidents. This study correlates with Tonge et al.4and 
contrasts with N T Satish.15 

Table No. 1: Total Number of cases and various causes for Non-Compressive Mechanical Injury to the Neck.

S. no Cause Of Death Total no of cases No of cases with Non-Compressive 
Mechanical Injury To The Neck Percentage

1 Road Traffic Accidents 127 14 11.02%

2
Railway
injuries

39 11 28.20%

3
Fall from

Height
16 02 12.50%

4
Thermal
injuries

10 04 40.00%

5 Assault 07 02 28.57%

6 Drowning 06 06 100.00%

7 Others 149 02 1.34%

8 Total 354 41 11.58%
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Table No. 2: Age distribution In Non-Compressive Mechanical Injury to the Neck

S.No Age in years No of cases Percentage

1 <20 04 9.75%

2 20-40 28 68.29%

3 41-59 08 19.51%

4 >60 01 2.43%

Table No. 3: Types of major external injuries In Non-Compressive Mechanical Injury to the Neck

S. No Type of injury No of cases Percentage

1 Laceration 16 39.02%

2 Abrasion 11 26.82%

3 Contusion 6 14.63%

4 Thermal 5 12.19%

5 Incised wound 2 04.87%

6 Stab/Chop wound 1 2.43%

Table No. 4: Internal structures involved in Non-Compressive Mechanical Injury to the Neck

S. No Internal Structures Involved No of cases Percentage

1 Trachea 22 53.65%

2 Vertebra& Spinal cord 18 43.90%

3 Strap muscles 17 41.46%

4 Major vessels 13 31.70%

5 Thyroid gland and cartilage 12 29.26%

6 Esophagus 11 26.82%

7 Hyoid bone 10 24.39%

Table No. 5: Severity of death due to Non-Compressive Mechanical Injury to the Neck

S. No Severity No of cases Percentage

1 Fatal 10 24.39%

2 Contributory 03 07.31%

3 Non-fatal 28 68.29%
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Table No. 6: Number of Cases with Only Cervical Vertebra and Spinal Cord Involved

S. No Type of Cases No of cases Percentage

1 RTA 5 12.19%

2 Railway Injuries 1 2.43%

3 Fall from Height 1 2.43%

4 Others 1 2.43%

5 Total 8 19.51%

 

Conclusions

1. Males aged between 20-40 years were more 
vulnerable for non compressive mechanical injuries to 
neck.

2. Road traffic accidents and railway injuries were 
the major causes of these injuries.

3. This type of injuries to neck was involved in all 
deaths due to drowning.

4. Blunt and obstructive force was the commonest 
type for these types of injuries. 

5. The common types of injuries in non-
compressive mechanical injuries to neck were 
lacerations, abrasions and contusions.

6. Most of these injuries were nonfatal.

7. In 19.51% of cases most commonly injured 
internal neck structures like trachea, cervical vertebra 
and spinal cord were only injured with no external 
injuries.

8. Commonest manner of death is accidental. 

Suggestions And Recommendations 

1. Higher mortality among males aged 20-40, will 
retard economic growth rates. So there should be strong 
health policy for preventive as well as curative health 
services.

2. Government should initiate better health 
awareness campaigns for healthy life styles, environment 
modifications, and safety measures to avoid accidental 
deaths. 

3. Proper punishments should be implemented to 
maintain Personal responsibility when driving and avoid 
alcohol before driving will reduce many road traffic 
accidents.

4. Headrests which are properly fitted and 
intelligent seat design play a major role in preventing or 
reducing the severity of whiplash injuries.

5. In suspected cases of neck injuries, before 
shifting the patient to hospital immobilize the head, neck 
and shoulder area. Cervical collar should be applied as 
soon as possible.

6. In all suspected cases of blunt injury to the neck 
where there were no obvious external neck injuries, 
examination of deep structures of the neck like vertebra, 
spinal cord and vertebral vessels should be carried out 
carefully.

7. During autopsy in road traffic accident cases 
atlanto-occipital dislocation should be observed 
carefully to avoid wrong opinion of post mortem report. 
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Abstract
Background: In India at least 13.7 per cent of general population has various mental disorders, 10.6 per cent 
of them require immediate interventions. While nearly 10 per cent of the population has common mental 
disorders, 1.9 per cent of the population suffers from severe mental disorders.

Objective: To evaluate the effectiveness of recreational therapy on level of wellbeing and hope among 
psychiatric inpatients

Method: The present study adopted a Quantitative research approach. The sample comprised of 33 psychiatric 
in patients with psychotic and neurotic disorder admitted in psychiatry ward of MMIMSR hospital, Haryana 
on the basis of purposive sampling technique. The data were collected before and after the administration of 
recreational therapy, and only two components of recreational therapy (Physical exercise and Mandala Art 
therapy) were administered to the patients for 8 consecutive days with 16 sessions. The level of wellbeing 
and hope were assess by using Wardwick Edenburg Mental Wellbeing scale and Herth Hope Index.

Conclusion: The results of the study show a significant mean difference in the level of hope and level of 
wellbeing. The value of p=0.00 was also statically significant at 0.05 level of significance. From the study, it 
can be concluded that recreational therapy was effective in increasing the level of wellbeing and hope among 
the psychiatric inpatients. 

Key Words: Psychiatric inpatients, level of wellbeing, hope, recreational therapy, physical exercise, mandala 
art therapy.

Introduction

World Health Organization (WHO) states that 
mental health is: ... a state of well-being in which the 
individual realizes his or her own abilities, can cope with 
the normal stresses of life, can work productively and 
fruitfully, and is able to make a contribution to his or her 
community. Maintaining a positive, mental health is just 
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as important as staying physically healthy. Being active, 
having a sense of belonging and having a purpose in life 
all contribute to happiness, good mental health1. Although 
mental health care represents a substantial portion of 
health services, it has been one of the slowest settings 
to develop and to implement outcome measurement. 
In acute mental health condition, intervention has been 
found to be effective for symptoms like depression, 
anxiety and self-efficacy. Whereas in severe condition 
and persistent mental illness, documented outcomes have 
been demonstrated related to symptoms of psychosis, 
cognitive, social functioning and self-efficacy. However, 
there is a less outcomes studies conducted which have 
documented a relationship between leisure functioning 
and wellbeing2.
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Recreation helps in enhancing physical, cognitive, 
emotional, social and leisure development so that 
individuals participate fully and independently in chosen 
life pursuits. Recreational Therapeutic means a treatment 
service design to restore, remediate and rehabilitate 
a person’s level of function and independence in life 
activities, to promote health and wellness as well 
as reduce or eliminate the activity limitations and 
restrictions to participate in life situations caused by an 
illness and disabling conditions3.

Materials and Methodology

Design of the study: 

The present study adopted a Quantitative research 
approach. A formal administrative approval was 
obtained from the ethical committee of selected hospital 
Mullana, Ambala to conduct the final study. The 
research participants were enrolled in the study after 
written informed consent and they were assured about 
the confidentiality of their response.

Samples of the study: 

The participants in the study were 33 psychiatric 
inpatients with psychotic and neurotic disorder admitted 
in psychiatry ward of selected hospital. The participants 
had been provided their informed consent prior to 
their inclusion in the study and consent to participate. 
The participants in the study were patients who were 
receiving treatment in psychiatric ward of selected 
hospital, Haryana, India and divided into two criteria i.e. 
inclusion and exclusion criteria. The inclusion criteria 
were patients who i) are psychotic and neurotic patients, 
ii) are willing to participate in the study, iii) understand 
Hindi, iv) attended minimum 6 sessions of recreational 
therapy. The exclusion criteria included who i) are not 
available at the time of data collection ii) are mentally 
incapable and cannot follow the instructions. 

A total of 36 patients have participated in the 
study but due to the early discharge of the patients 
3 of them have been dropped out from the study. All 
the patient was stable at the time of their participation 
in the study. Written consent was taken from the 
participant before proceeding to data collection. On 1st 
day, pre-assessment was taken by administering the 
tool i.e., Sample characteristics, Wardwick Edenburg 

Mental wellbeing scale, Herth’s Hope Index to assess 
the level of wellbeing and hope. And then recreational 
therapy was given daily for 8 days and observational 
checklist was also assessed for group involvement of the 
participants during the mandala art session. On the 8th 
day post-test was taken. The application of recreational 
therapy was given for a total of 16 sessions that mainly 
includes physical exercise for 15 minutes & Mandala 
Art Therapy for 20 minutes which was given 8 sessions 
each for 8 consecutive days.

Statistical Analysis

The results of the present study were analyzed by 
using SPPS version 20.0. Sample characteristics of 
the participants were analyzed by using frequencies, 
percentage. Range, mean, median, standard deviation, 
and mean difference were used to describe level of 
wellbeing and hope before and after the administration 
of recreational therapy among psychiatric inpatients. 
Paired’ test was used to check the pre-test and post test 
score differences. ANOVA and independent ‘t’ test 
were used to check the association between sample 
characteristics and level of wellbeing and hope. 

Kolmogorov-Smirnov test were also applied to 
checked the normality of wellbeing and hope where it 
was found that wellbeing score in pretest (p= 0.12), post-
test (p= 0.09) were normally distributed as calculated 
value is not significant at 0.05 level and also the hope 
score in pre-test (p=0.17), post-test (p= 0.11) has been 
distributed normally as calculated value is not significant 
at 0.05 level and therefore parametric test was applied to 
assess the level of wellbeing and hope.

Results and Discussion

Sample characteristics:

The sample characteristics included more than half 
(54.5%) of age group between 20-30 years. Majority of 
the participants i.e., (75.8%) belongs to Hindu religion, 
one third (45.5%) of the participants were illiterate. 
All the participants (100%) were unemployed and also 
more than half, (57.5%) of the participants were earning 
between (18,953- 18949) rupees per month. Large 
portions of the participants (57.6%) were married and 
one third of them (39.4%) were having more than two 
children. More than half (57.6%) of the participants were 
having the hobby for watching TV and also Majority 
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(57.6%) of the participants belonged to lower middle 
class. One third of the participants were diagnosed with 
schizophrenia disorder, followed by conversion disorder 
with (27.3%), and depression (15.2%) and only (3%) 
of the participants were having Obsessive Compulsive 
Disorder. The duration of illness of majority of the 
participants was at the range of 1-3 years. Only (45%) 
of the participants were having 3 times of episode of 
illness. More than half (54.5%) of the participants were 
having insight of grade 3 and (45.4%) of the participants 
is followed by insight grade of 4. All the participants 
have not received any regular divisional or recreational 
activities during the intervention and also majority of the 
participants did not have any associated medical illness.

All participants were receiving medications, out of 
which half of the participants were using antipsychotic 
drugs like Tab. Serenace 5mg (Haloperidol), Tab. 
Clozaril 25mg (Clozapine), Tab. Zyprexa 5mg 

(olanzapine). Less number of participants was using 
antidepressants like Tab. Zoloft (sertraline) 25mg, and 
minimum of the participants were using antianxiety 
drugs like Petril 0.5mg (Clonazepam), Tab. Consern 
20mg (Betapro-ET).

Frequency and percentage distribution of 
psychiatric inpatients in terms of level of wellbeing 
and hope:

Percentage distribution of psychiatric inpatients in 
terms of level of wellbeing and hope was shown in figure 
1 and 2. Almost 90.9% of the participants were having 
low level of mental well being and after administration 
of recreational therapy 93.9% of the participants were 
having average level of mental wellbeing. Whereas in 
terms of level of hope 80% of the participants were 
having low level of hope but after receiving recreational 
therapy 97% was having high level of hope. 

 

Figure 1: Level of wellbeing among Psychiatric inpatients 
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Figure 2 : Level of hope among psychiatric inpatients.

Evaluate the effectiveness of recreational therapy on level of wellbeing and hope among psychiatric inpatients:

In level of wellbeing, the mean pre-test score and the mean post-test score shows a significant difference among 
the psychiatric inpatients as the calculated ‘t’ value was found to be 13.92 and p=0.00 which highly significant. In 
the level of hope also, there was a significant difference in the mean pretest post-test hope among the psychiatric 
inpatients as the calculated ‘t’ value was found to be 8.20 and p=0.00 which was highly significant at the level of 
0.005 level of significance. This concludes that, recreational therapy was effective in increasing the level of wellbeing 
and hope among the psychiatric inpatients. The level of wellbeing and hope before and after the intervention of 
recreational therapy was shown in table 1. 

Table 1: Mean, Mean difference, Standard deviation of difference, Standard error of mean difference and 
‘t’ value of Wellbeing and Hope before & after administration of recreational therapy.

N=33

Variable Test Mean±SD MD SDD SEMD ‘t’value df p value

wellbeing
Pre-test
Post test

39.57±2.42

49.84±3.6 10.27 1.28 0.73 13.92 32 0.00**

Hope Pre-test
Post test

30.12±1.62
33.03±1.79

2.91  0.16 0.35 8.20 32 0.00**

*Significant (p≤0.05) t(32)=2.16NS - Not significant 
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Correlation between wellbeing and hope score 
among psychiatric inpatients:

There was a negative co-relation between level of 
wellbeing and hope which was found to be not significant 

at 0.05 level of significance. This concludes that there is 
no significant relationship between wellbeing and hope 
score among psychiatric inpatients. The Correlation 
between wellbeing and hope score among psychiatric 
inpatients is shown in table 2. 

Table 2: Correlation of level of wellbeing and hope among psychiatric inpatients before and after 
administration of recreational therapy.  N=33

Correlation Level of wellbeing (r and p value) Hope (r and p value)

Level of well being XX 0.275(0.121)NS

Level of Hope 0.237(0.184)NS XX

NS - Not significant r(31)=0.811 *Significant (p=≤0.05) 

Association of wellbeing and hope scores with 
sample characteristics among psychiatric inpatients 
with sample characteristics was tested by using one-
way ANOVA and Independent‘t’ test. There was no 
significant association found among the wellbeing and 
hope scores with sample characteristics.

Discussion

In the present study, recreational therapy was found 
to be effective intervention in increasing the level of 
wellbeing and hope among psychiatric inpatient as there 
was significant increase in level of wellbeing score 
(t=13.92, p=0.00) and hope score (t= 8.20, p= 0.00). 
The finding was consistent with the study conducted 
by Kim H et al4 where the results revealed that there 
was an overall increase in the level of wellbeing and 
hope among the psychiatric inpatients after giving 
recreational therapy (mean score of 9.5 and 15.3 at pre- 
and post-test, respectively). These results suggest that 
recreational therapy can have a positive effect on the 
level of wellbeing and hope of psychiatric inpatients.

In this study, physical activity as one of the 
components of recreational therapy was found to be 
an effective intervention in increasing the level of 
wellbeing among the psychiatric inpatients as there 
was a significant increase in level of wellbeing score 
(t=13.92, p=0.00). This infers that physical activity has a 

positive result in enhancing the wellbeing of the patient. 
The findings are similar to the study conducted by 
Babyak M et al5 where they found that exercise therapy 
was a good alternative to improve the wellbeing among 
depressive patients. 

In the present study, physical exercise was found 
to be effective intervention in increasing the level of 
wellbeing among psychiatric inpatient as the level of 
wellbeing score (t=13.92, p=0.00) was significant at the 
level of 0.05 level. The findings were consistent with 
the study conducted by Abrantes et al6 to examined the 
impact of physical exercise as an adjuvant intervention to 
regular care in reducing Obsessive Compulsive disorder 
symptoms. The result revealed that there was a reduction 
in OCD symptoms and lastly there was an improvement 
in overall sense of wellbeing after the intervention of 
physical exercise.

In this present study, there was no association found 
between hope among psychiatric inpatients with sample 
characteristics. These findings are similar to the study 
conducted by Rani RA et al7 where it was found that 
there was no association of age, gender, education, 
marital status and occupation with the level of hope.

In this study, mandala art therapy which was also 
another component of recreational therapy which was 
found to be effective intervention in increasing the 
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level of hope among psychiatric inpatients as there 
was significant increase in level of hope score (t= 8.20, 
p= 0.00). The findings were consistent with the study 
conducted by Babouchkina A et al8 where the results 
revealed that creation of mandala art has a specific 
efficacy for reducing negative moods. There was a 
significantly greater mood improvement which results in 
the enhancement in the hope level as mandala serves as 
an active ingredient was an overall increase in the level 
of wellbeing and hope among the psychiatric inpatients 
after giving recreational therapy (mean score of 9.5 and 
15.3 at pre- and post-test, respectively). These results 
suggest that recreational therapy can have a positive 
effect on the level of wellbeing and hope of psychiatric 
inpatients.

In the present study, there was a significant 
difference in terms of wellbeing after administration of 
physical exercise among the psychiatric inpatients as 
the calculated value was significant at the level of 0.05. 
The findings of the study were similar with the study 
conducted by Zschucke E et al9, where the findings of 
the study reveal that there was a relationship between 
physical exercise and wellbeing. Hence the study 
concludes physical exercise as one of the associated 
factors which improve health measures and wellbeing 
of patients.

In the present study there was no significant 
correlation found between level of wellbeing and 
hope among psychiatric inpatients before and after 
administration of recreational therapy. The calculated 
‘p’ value was found to be 0.121 and 0.184 which was not 
significant at 0.05 level of significance. These findings 
are contradictory to the study conducted by Kato T 
et al10 where they found that there was a correlation 
between Hope and wellbeing.

In this study, the level of hope was found to be low 
among psychiatric inpatients. The finding of the study 
was contradictory to study conducted by Coskun E et 
al11 where they found that the hope levels of psychiatric 
inpatients was found to be moderate.

Conclusion

In the conclusion, the findings of the present study 
provide that Recreational Therapy was effective in 

improving level of wellbeing and hope among psychiatric 
inpatients as there was a significant difference between 
pre-test and post-test group. The findings also show that 
the components of recreational therapy that is physical 
exercise and mandala art therapy helps in improving the 
wellbeing and hope among the psychiatric inpatients. 
Further, no correlation was found between wellbeing 
and hope.
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Abstract
Background and Objectives: The incidence of sudden cardiac death is increasing in developing countries 
due to changes in lifestyle and food habits. We in the present study tried to evaluate the autopsy findings of 
cases of sudden cardiac death reported to Kakatiya Medical College and MGM Hospital Warangal.

Methods: The present study was carried in the Department of Forensic Medicine and Toxicology, Kakatiya 
Medical College and MGM Hospital Warangal from January 2019 to Jan 2020. All the cases including both 
sexes those who died suddenly and unexpectedly brought to the institute for post-mortem examination were 
studied.

Results: In 10% of cases major blockage was noted in both right and left main coronary arteries. Left main 
trunk blockage was noted in 31% of cases 5% of cases the blockage was seen in only right coronary arteries. 
In 32% of cases, the blockage was severe >90%. The highest incidence of major blocks was seen in the age 
group 60-70 years. The younger age group showed the tendency of blockage of the left coronary arteries. 
The less commonly affected was the circumflex branch and right coronary arteries. MI was the cause of 
death in 44% of cases and 5% of cases there was evidence of old and fresh infarcts.

Conclusion: Within the limitations of the current study it can be concluded that most of the cases of sudden 
cardiac death in this study were from 51-70 years. The most commonly affected victims were males by a 
ratio of 17:3. Autopsy plays an important role in the accurate diagnosis of sudden cardiac death. Therefore 
meticulous postmortem examination and histopathological examination are needed to minimize the risk of 
negative reporting.

Keywords: Sudden Cardiac Death (SCD), Autopsy Findings, Myocardial Infarction (MI), Coronary Artery 
Disease (CAD). 
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Introduction

Sudden cardiac death as per WHO includes the 
death of a person usually seen within 24 hours of the 
onset of symptoms 1. The widely accepted definition of 
sudden death is a death that is not caused due to trauma, 
poisoning, violent asphyxia which occurs within twenty-

four hours of the onset of symptoms 2. There is a rising 
trend in cases of sudden cardiac death across the world 
particularly in the urban population during the last five 
decades 3, 4. The majority of cases of sudden cardiac death 
in the older population are attributed to atherosclerotic 
coronary artery diseases whereas cardiomyopathies 
are the cause of death in younger (<35 years) age 5. 
Studies in India have shown the incidence of ischemic 
heart disease has increased to 10% 6. The most common 
cause of death recorded in autopsy in cases of sudden 
cardiac death is myocardial infarction due to coronary 
insufficiency 7. In some of the cases of SCDs, the cardiac 
abnormality cannot be identified despite histopathologic 
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examination and toxicology screening in such cases 
they will be classified as sudden arrhythmic death 
syndrome [SADS] 5. The incident is associated with the 
development of ventricular tachycardia progressing to 
ventricular fibrillation and at lastly Asystole. Identifying 
patients at risk of developing sudden cardiac death is 
an important challenge for clinicians but unfortunately, 
the majority of sudden cardiac death victims who 
suffer from cardiac diseases are discovered through 
the postmortem examination. We in the present study 
tried to evaluate the causes of sudden cardiac death in 
cases reported to Kakatiya Medical College and MGM 
Hospital Warangal.

Material and Methods

The present study was carried in the Department of 
Forensic Medicine and Toxicology, Kakatiya Medical 
College and MGM Hospital Warangal from January 
2019 to Jan 2020. All the cases including both sexes 
those who died suddenly and unexpectedly brought to 
the institute for post-mortem examination were studied 
based on the inclusion and exclusion criteria

Inclusion criteria

1. Cases in which autopsy results showed deaths 
due to cardiovascular system involvement.

2. Cases where the autopsy was done within the 24 
hours of the death of the subject.

3. Cases that were brought in an unconscious state 
to casualty and subsequently died due to cardiovascular 
causes.

Exclusion criteria

1. Cases of unnatural deaths were not included in 
the study.

2. Cases where the cause of death remained obscure 
despite detailed post-mortem examination including 
histopathological, toxicological and microbiological 
examinations.

3. Cases of death which reported after 24 hours for 
post mortem examination

4. Deaths due to non-cardiac origin.

The dissection of the heart was done from the subjects 

as per the description by Davidson’s technique 8. The 
ventricles were cut transversely to view the endocardium 
including its colors, scars, and fibrosis if present. The 
autopsy findings were focused on details of the gross 
appearance of heart its surfaces, walls, coronary arteries, 
valves, great vessels, the weight of heart was measured 
and recorded in all cases, condition of papillary muscles 
was noted. The myocardial infarction was considered 
recent if hemorrhage paleness and softening found in 
the myocardium. The specimens were preserved in 10% 
formol saline [is prepared by dissolving 8.5 g of sodium 
chloride in 900 ml of distilled water and mixing with 
100 ml of 40 percent formaldehyde] and Hematoxylin 
and Eosin staining for microscopic examination. The 
microscopic examinations in such cases revealed 
cytoplasmic hypereosinophilia, granularity, edema, and 
hemorrhages. The signs of old infarct were the presence 
of triangular-shaped scars of 0.5cms or more and 
directed towards the apex. All the data was recorded in 
MS Excel Spreadsheet and statistical analysis was done 
using SPSS version 17 on windows format. 

Results 

A total of n=100 patients were autopsied and 
studied during the study period from Jan 2019 to Jan 
2020. The ratio of male to female was 17: 3 for sudden 
cardiac death (85% male and 15% female). Table 1 
shows the demographic profile of the subjects included 
in the study. It is evident from the study that most of the 
patients were belonging to 51 to 70 age groups with a 
total of 58% of subjects. 

The 20% of cases were found dead without any 
complaints of illness before admission in casualty and 
21% of cases the history of illness was unknown. 39% of 
patients had a history of ischemic heart disease and were 
on various medications during the time of incidence. In 
6% of patients, the existence of cardiac disease was not 
known by the subjects. 59% of patients were showing 
signs and symptoms of illness and 20% had ignored the 
signs and symptoms and 39% were in casualty before 
the event. Most of the patients died within 24 to 48 hours 
of the appearance of symptoms. Most of the signs and 
symptoms by the patients in the study were sweating 
in 30% followed by dyspnea in 59% cases, pericardial 
pain in 50% of cases other symptoms were vomiting and 
cyanosis in 30% cases. 
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The Middle-income group was mostly involved 
in sudden cardiac death 41% of cases followed by the 
higher income group in 30%. The most common cardiac 
pathology in these cases was coronary artery disease 
[CAD]. The majority of cases 57% of deaths were 
reported outside the hospital. The anatomical location 
of block and percentage of atherosclerotic lesions was 
studied in the autopsy.

In 10% of cases, a major blockage was noted in both 
right and left main coronary arteries. Left main trunk 
blockage was noted in 31% of cases 5% of cases the 
blockage was seen in only right coronary arteries. In 
32% of cases, the blockage was severe >90%. In most 

of the cases, the type of occlusion observed was in the 
form of concentric central pinhole type to crescentic 
with the lumen of the vessel pushed to one side. The 
highest incidence of major blocks was seen in the age 
group 60-70 years. The younger age group showed a 
tendency of blockage of the left coronary arteries. The 
less commonly affected was the circumflex branch and 
right coronary arteries. MI was the cause of death in 
44% of cases and 5% of cases there was evidence of old 
and fresh infarcts. 

Statistical analysis was done by the following 
method: All of the available data was entered in MS 
Excel spreadsheet and analyzed by SPSS version 17 on 
windows format

Table 1: Showing the demographic profile of cases included in the study

Age group Male Female Total (%)

21 – 30 04 00 04

31 – 40 09 01 10

41 – 50 10 03 13

51 – 60 15 07 22

61 – 70 34 02 36

> 70 13 02 15

Total 85 15 100

Table 2: duration of onset of symptoms and death

Duration of symptoms Male Female Total (%)

< 30 minutes 08 07 15

1 – 2 hours 04 03 07

12 – 24 hours 33 04 37

unknown 40 01 41

Table 3: showing the socioeconomic status of the cases in the study

Socioeconomic status Male Female Total (%)

Low Income Group 07 05 12

Middle Income Group 39 02 41

High Income Group 29 01 30

Unspecified 10 07 17
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Graph 1: Showing the Weight of the heart in grams after an autopsy 

Table 4: Types of cardiac pathology found in the present study

Pathology Male Female Frequency (%)

Myocardial Infarction 35 09 44

Coronary Artery Disease 26 03 29

Rheumatic Heart Disease 05 02 07

Hypertrophic cardiomyopathy 03 00 03

Hypertensive heart disease 07 01 08

Alcoholic cardiomyopathy 06 00 06

Aneurysm of Heart 03 00 03

Total 85 15 100

Table 5: Showing the involved artery with the percentage of blockage in cases of the study

Involved artery Frequency

Blockage percentage

70 – 100% 40 – 70% < 30 %

Left Main trunk 41 29 10 2

Left Anterior Descending branch 44 35 5 4

Left circumflex artery 20 8 4 8

Right coronary artery 15 10 2 3

 tes)

Discussion 

The postmortem examination of the case of SCD 

includes macroscopic and histological studies of the 
heart apart from the heart, examinations of other 
organs is done to rule out possible non-cardiac causes 
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of death 9. The macroscopic examinations include the 
abnormalities of pulmonary arteries for embolus and 
patterns and origins of coronary arteries and distributions 
and examination of luminal obstruction. The size of 
chambers of heart, conditions of valves, the thickness 
of walls and presence of zones of old or new infarcts 
10. The intactness of papillary muscles and chordae 
tendineae should be done 11. In the present study, we 
found Myocardial infarction as the major contributory 
cause of sudden cardiac death in 44% of patients. The 
overall male to female ratio in the study was 17:3. 
Framingham’s study has found the cases of SCD are 10 
times more common in males as compared to females 12. 
Other similar studies have reported the male to female 
ratio of coronary heart disease from 3:2 to 8:1 13-15. The 
highest number of cases of sudden cardiac death was 
between 60 - 70 years of age group. Chugh SS has found 
a higher prevalence of SCD in the geriatric age group 
75-85 years 13. It has been found that the age-related 
trends of SCD increase with age with no predilection to 
race or sex 16. Derya AA et al; have shown that a large 
number of sudden natural death was in the age group 
50-59 years 17. DS Rao et al; 18 found the largest number 
of cases of sudden natural deaths were between age 
group 45 - 65 years. Although cases of sudden death 
in this study were aged above 60 years we also found 
22% of cases in the age of 51-60 years. The incidence 
of SCD is increasing due to changes in lifestyles, use 
of refined carbohydrates, stress and strain in life and 
lack of regular medical check-ups. Kuller et al; have 
shown that cases of sudden non-traumatic death are due 
to arteriosclerotic diseases 19. In the present study, the 
timing of death was in early morning hours from 5 AM 
to 12 PM in 47% of cases. According to Chaudhari VA 
et al; higher frequency in the morning may be related to 
the stress of life which includes the fulfillment of duties, 
transportation and other work-related activities 20. The 
hemodynamic stress to CVS appears to be greater in 
the morning and any vulnerable atherosclerotic plaque 
causes sudden cardiac death. The situation appears to 
be compounded by higher levels of catecholamines in 
the morning hours. Studies have also found that there 
is a greater tendency of platelet agreeability in morning 
hours 21, 22. In this study, we found the left anterior 
descending branch involvement in 40% of cases. Most 
of the coronary arteries were blocked within 2cms of 
origin of the artery and in 32% of cases, the blockage 

was severe >90%. The left anterior descending branch 
supplies over half of the heart muscle hence most of the 
time blockage is found at the beginning of the artery. In 
most of the cases, the type of occlusion observed was in 
the form of concentric central pinhole type to crescentic 
with the lumen of the vessel pushed to one side. The 
involvement of the left anterior descending artery was 
higher with severe narrowing as compared to cases 
where the right coronary artery is involved. Bohrod 
MG has found the ranges of the left anterior descending 
branch were 45-64% while the right coronary artery 
was involved in 24-46% and the left circumflex artery is 
involved in 3 -10% of cases 23. 

Conclusions

Within the limitations of the current study, it can be 
concluded that most of the cases of sudden cardiac death 
in this study were from 51-70 years. The most commonly 
affected victims were males by a ratio of 17:3. Autopsy 
plays an important role in the accurate diagnosis of 
sudden cardiac death. Therefore meticulous postmortem 
examination and histopathological examination are 
needed to minimize the risk of negative reporting. The 
use of newer and more sophisticated techniques like 
3T-MRI, S100 Calcium Binding Protein A1 (S100A1), 
and quantitative myoglobin essay may be done wherever 
feasible. 
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Abstract
Background: The aim of the study was to correlate the radiologic development status of third molars with 
that of chronologic age specifically among individuals belonging to Dakshina Kannada and Udupi district 
in the age group of 16-22 years.

Method: A total of 152 orthopantomograms (OPG) were evaluated to assess the development status and 
scored using the evaluation method suggested my Gleiser and Hunt. Intra- and Inter-observer reliability 
was evaluated using the k statistics. Statistical test used were multiple regression analysis and Pearson 
correlation coefficients.

Results and Conclusion: The formula to determine chronological age among females is Age= 13.416 + 
(-0.873 Upper Right (UR)) + 0.803 Upper left (UL) + 0.536 Lower left ( LL) + 0.362 Lower Right (LR) 
with standard deviation of 1.61, and for males is Age = 12.766 (-0.187 UR) + 0.748 UL + 0.873 LL + (-0.541 
LR) with SD of 1.57.

Key Words: Third molars, Age estimation, Orthopantamogram,  

Introduction

Age estimation in forensic medicine has a wide 
application and is a crucial area of research. Precision in 
forensic age estimation techniques can be challenging. 
It is known that the age estimation methods in living 
individuals need to have higher standards of accuracy 
compared to age estimation for the decedent. 1 There are 
also limited methods available for age estimation in the 
living. The Forensic Anthropology Society of Europe 
recommend three methods of analysis for age estimation 
which include, physical examination, radiographic 
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assessment of left hand and dental examination 
(including OPG); including radiographic assessment 
of the clavicle’s medial epiphysis to determine if the 
individual is over or below 21 years of age.2 Radiological 
analysis in forensic is extremely feasible and most 
economical, and thus is central to age estimation 
methods. Although there are variety of skeletal maturity 
indicators for age estimation in radiology, examination 
of teeth is increasingly gaining popularity in determining 
chronological age because of the reported low variability 
of dental indicators.3 Also, imaging of teeth are less 
expensive and involve less exposure to radiation in 
comparison to other radiological indicators of skeletal 
maturity.4 There is extensive research published which 
deal with age estimation techniques among adults and 
non-adults separately. Especially among non-adults 
the teeth are effective indicators of chronological age. 
However, there is limited research that study tooth 
related age estimation techniques among individuals in 
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the transition zone of juvenile to adulthood.

Determining the chronological age of an individual 
in the transition period as juvenile or adult has enormous 
legal implications in civil/criminal cases. It is crucial in 
cases of child labour, child marriage inheritance disputes 
etc. Accurate age estimation is critical in criminal 
proceedings, wherein the age of a suspect without valid 
identification documents might have to be assessed to 
determine the applicability of general criminal law in 
force for adults or criminal law for juveniles. Increase 
in incidence of migration and asylum seekers have 
elevated the importance of determining the age of the 
undocumented.1,3 In India the legally relevant age limit 
for reaching adult status is 18 years.

Third molars are among the few indicators in forensic 
radiology that can be used to differentiate the age of an 
individual in the transition zone from juvenile to adult. 
Generally, all permanent teeth would have completed 
development around 18 years of age, except for the third 
molars. Thus, during these transition years, i.e from 16 to 
22 years the third molars are the only developing teeth that 
are viable for age estimation.3,5,6 The higher incidence of 
congenital abscess of third molar and its variability in 
morphology and eruption pattern has led to questions 
regarding its significance as developmental marker has 
been questioned. Nevertheless, third molar development 
is an option to be explored as an age estimation indicator 
for medicolegal purposes, particularly in absence of 
other biological indicators during the transition phase 
between adolescence and adulthood.7,8

Ethnicity, genetics and various environmental 
factors affect tooth development. The variations in tooth 
development based on these factors have been well 
documented. Therefore, availability of a population 
specific reference data set for tooth developmental is 
essential for forensic age estimation of living people.3,9,10 

Thus, this observational study was carried out to correlate 
the radiologic development status of third molars with 
that of chronologic age specifically among individuals 
belonging to Dakshina Kannada and Udupi district in the 
age group of 16-22 years.

Material and Methods

A prospective study was carried out in which the 
patients above the age 16 years and below the age of 23 

years, visiting the radiology section of the department 
for an OPG were included. The digital radiographs were 
taken generated on a Kodak (Gendex, IL, USA). They 
were stored as JPEG files. The exact date of birth of the 
subjects and the date on which the OPG was taken were 
noted. A written informed consent was taken from the 
patients included in the study. 

Inclusion criteria 

1. Patients between the age groups of above 16 
years and below 23 years 

2. Patients in whom OPG is indicated for diagnosis 
of condition for which they have visited the institution

3. Patients who were resident of Dakshina 
Kannada or Udupi district 

4. Presence of atleast one third molar as evaluated 
in the OPG

Exclusion Criteria 

1. Patients with systemic disease that could affect 
development of dentition

2. Dental pathology related to third molars

3. History of trauma to jaw bones

4. Panoramic radiographs in which the 
visualization of the third molars is have errors obscured 
due to error or improper inclination of the molar

A total of 200 OPGs were assembled for evaluation. 
The chronological age of the patient on the day the OPG 
was taken was calculated using an online age calculator 
available at http://www.calculator.net/.

The OPGs were evaluated by two trained observers. 
The observer was blinded to the chronological age of the 
subjects included in the study.

Developmental status of the third molar was 
determined based on its radiographic appearance and a 
score was allocated to each tooth based on the method 
framed by Kohler et al11, which is a modification of the 
method given by Gleiser and Hunt.12 This method of 
scoring divides the development of teeth into 10 stages 
and a score is given corresponding to a particular stage 
of tooth development. The least score was noted in case 
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the tooth had multiple roots. The scoring was carried 
out by two specialized observers and inter-observer 
reliability was calculated. Also, at the beginning of the 
study, the observers repeated measurements of 20 OPGs 
with an interval of 2 months in order to evaluate intra-
observer reliability.

Statistical analysis: All the analysis was done using 
SPSS 19 version. Pearson correlation coefficient was 
calculated to evaluate the correlations among the 4 molar 
stages. Multiple Linear regression was used to calculate 
the regression equation to predict the actual age from 
the 3rd molar eruption stage. Different combinations 
of equations were generated separately for males and 
females.

Results

A total of 200 OPGs were included in the study. 
Among these OPGs a total of 152 OPGs had all four 
third molars. The rest had atleast one molar missing. As 
there was insufficient sample size to calculate a multiple 
regression formula for groups with one or more missing 
molars they were excluded from the study. Thus only 
152 OPG s which had all four third molars were included 
to get the results. Out of the 152 OPGs 84 belonged to 
females and 68 belonged to males. 

The k statistics for inter and intraobserver reliability 
was 0.74 and 0.78 respectively. For males, statistical 
analysis revealed a high Pearson correlation coefficient 
of 0.93 between the developmental stage of Upper right 
molar (UR) and upper left molar(UL) and a similar 
correlation coefficient of 0.98 was found between 
Lower right molar (LR) and Lower left molar (LL). 
For females, correlation coefficients of 0.93 and 0.95, 
respectively, were found. High correlation coefficients 
of 0.9 were found between upper and lower third 
molar combinations both for males and females (Table 
1).None of the individuals in both male and female 
group younger than 18 years were given score of 10 i. 
e none of the individuals younger than 18 years showed 
complete root formation. The formulas derived from 
multiple regression analysis for all third molar scores for 
females is Age= 13.416 + (-0.873 UR) + 0.803 UL + 
0.536 LL + 0.362 LR with standard deviation of 1.61and 
for males it was found to be Age = 12.766 (-0.187 UR) 
+ 0.748 UL + 0.873 LL + (-0.541 LR) with a standard 
deviation of 1.57.  

Discussion:

Accurate age estimation in living has considerable 
significance from the ethical, legal and criminal 
perspective. Verification becomes essential when 
credible proof of chronological age is unavailable. 
Accurate age estimation depends on calculations derived 
from reference studies that have included population with 
similar genetic–geographic origin and the concomitant 
socio-economic status. Apart from scientifically 
sound research, accurate age estimation also required 
contemporarily prescribed legal requirements.9,10 

Age estimation methods have been traditionally 
studied in two categories of adults and non-adults. 
However, the transition zone between adults and 
non-adults has not been sufficiently explored. This is 
surprising since determination of chronological age of 
an individual in the transition zone from juvenile to 
adult has varied legal implications, with far reaching 
consequences in consideration to criminal law.3,4,9 In 
India the legally relevant age limit for reaching adult 
status is 18 years and considering the chronology of 
tooth development third molars are the only permanent 
tooth that can be assessed for dental age estimation.3,5,6 

Various studies have utilized third molars for 
predicting chronological age. In these studies, the most 
common method used to assess the third molars have been 
Demirjian’s method or Kohler et al11 modification of the 
method of Gleiser and Hunt.12 The modified method of 
Gleiser and Hunt that has been followed in the present 
study has been utilized by Mesotten et al.3, K. Gunst 13 
and M. Van Vlierberghe et al.10 However, methodology 
to obtain the formula for predicting the chronological has 
been different in the above mentioned studies. M. Van 
Vlierberghe et al 10 applied single quadratic and support 
vector regression whereas Mesotten et al3, K. Gunst 13 

Thevissen et al14 and Lee et al15 have utilized a multiple 
regression analysis. Analysis through Bayesian approach 
was considered in a separate study in which the authors 
concluded that there was no drastic advantage of this 
method in comparison to traditional regression analysis. 
Recently, Arge et al16 have utilized transitional analysis 
for third molar development assessment. This method 
may not accurately predict the age of an individual, 
however it is a good indicator of the probability of the 
age at a given tooth development status. In the present 



Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4     255

study, the methodology followed was according to 
Mesotten et al.3

In the above mentioned studies it was found that 
the completion of third molar formation occurred earlier 
in males than females. No such comparisons could be 
made in the present study as there was variability in the 
number of subjects in the male and female group. In the 
study by Mesotten et al1 and Grunt et al, 13 it was found 
some individuals below the age of 18 years showed full 
molar development, which enabled them to calculate 
the probability for an individual to be older than 18 
years in case of full third molar development. However, 
in the present study none of the individuals below 18 
years of age showed complete root formation. In fact, 
among the individuals above 18 years only 5.2% of the 
upper molars and 6.3% of the lower molars showed 
completion of third molar development. This clearly 
indicated that there is a lag in the development of third 
molars in the South Indian population from Dakshina 
Kannada and Udupi district in comparison to the 

Caucasian population from Belgium. Also, completion 
of the third molar development can be a good indicator 
in the population group of the present study to predict 
the chronological age of being above 18 years, i. e of 
being above the legal age limit. Previous findings have 
also shown that the mineralization of the wisdom teeth is 
a population specific process and does not occur in every 
ethnic group at the same age.5

In the study by Mesotten et al3 which was later 
furthered by Grunt et al,13 formulae were obtained 
not only when all third molars were present, but also 
for situations with one or more missing molars. In the 
present study due to the small sample size, formulae 
could not be derived in case of one or more missing 
molars. The main advantage of this study is the selection 
of radiographs of individuals in a narrow age range. This 
will help to get a more accurate predication of age owing 
to narrow mean age. The main limitation of this study is 
the small sample size, due to which formulae could not 
be derived in case of one or more missing third molar.

Table 1: Pearson correlation coefficients between upper and lower third molars for males and females

Sex UR UL LL LR

Females (n=84)

UR 1 .993** .939** .940**

UL .993** 1 .940** .944**

LL .939** .940** 1 .995**

LR .940** .944** .995** 1

Males

UR 1 .993** .933** .937**

UL .993** 1 .941** .939**

LL .933** .941** 1 .988**

LR .937** .939** .988** 1

Conclusion

The study revealed that chronological age can be 
determined using developmental stages of all four third 
molars with standard deviation of 1.61 among females 
and, 1.57 for males. Despite certain limitations, third 
molars can be used to determine the chronological age 
of individual in the transition period from juvenile to 
adulthood. 
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Abstract
Background and Aim: Orthodontic treatment is aimed at achieving good facial aesthetic and occlusion. 
Proportioned soft tissue contours form an integral part of orthodontic treatment. It is important to establish 
standard cephalometric norms for various population groups. The present study was aimed to establish soft 
tissue norms (for Orthognathic surgery) for South Indian population and to compare the values with that of 
Caucasian standards.

Materials and methods: 50 South Indian subjects comprising of 25 males and 25 females in the age group 
of 18-30 years were selected based on inclusion and exclusion criteria who were subjected to lateral 
cephalometric radiographic analysis. Soft tissue parameters were analysed in the study group and compared 
with the Caucasian group based on Burstone and Legan analysis.

Results: South Indian population showed increased lower face protrusion, lower lip protrusion, upper lip 
protrusion and deep mentolabial sulcus in both males and females when compared to Caucasian population. 
An increased lower face-throat angle was seen in South Indian males. Diverse results were also seen in some 
other soft tissue parameters. 

Conclusion and clinical significance: The current study shows that certain soft tissue cephalometric 
parameters in South Indian population are significantly different from the Caucasian population in both 
males and females. The differences in both racial groups are clearly evident in the study and can thus be of 
utmost clinical importance while planning out orthognathic surgery.
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Introduction 

Facial esthetics has been studied by artists 
and philosophers. A good facial harmony requires 
proportioned soft tissues contours with underlying 
balanced skeletal and dental structures. Facial 
characteristic of an individual also depends upon racial, 

ethnic background, heredity and domain location. Aim 
of an orthodontic treatment is to achieve good facial 
esthetics and occlusion. Fixed orthodontic treatment 
along with orthognathic surgery is one method of 
treatment used to correct severe skeletal dysplasia. 
Such cases require accurate diagnosis and treatment 
planning.1-2

Cephalometric norms are used as a guide by a 
clinician during orthodontic diagnosis and treatment 
planning.3 In the past, studies have mainly concentrated 
on the hard tissue relationship and these studies have 
identified several linear and angular norms. In recent 
years, orthodontics has seen a shift in paradigm where 
soft tissue esthetics is being primarily considered.4 Soft 
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tissue facial features of an individual are mainly studied 
clinically by taking morphometric measurement and also 
by cephalometry. Several authors noticed the variation 
in the facial morphology in different ethnic groups.4 
Most of the studies are done in Caucasian population 
and these norms may be inappropriate to apply for the 
different ethnic and racial groups.5

Burstone and Legan developed soft tissue 
cephalometric analysis for orthognathic sugery (COGS) 
at the University of Connecticut in the year 1989 and it is 
most commonly used by orthodontists and maxillofacial 
surgeons. 2, 6, 7 This analysis was done on white subjects of 
European American ancestry. Different ethnic and racial 
groups have been previously studied for cephalometric 
norms which have been established in many studies.8-12 
Therefore, it is important to develop norms for various 
population groups with a standard method. Thus the 
present study was conducted with following objectives:

1. To establish Soft tissue norms (for Orthognathic 
surgery) for South Indian population

2. To compare the values with that of Caucasian 
standards.

Methodology

The study was conducted on 50 South Indian 
individuals comprising of 25 males and 25 females with 
age ranging from 18 to 30 years who were visiting the 
outpatient department of the institution. 

The subjects included in the study were with class I 
molar relationship with minimal or no crowding of teeth, 
straight facial profile and all teeth anterior to second 
molar being present. The subjects with gross facial 
asymmetry, history of trauma or previous orthodontic 
treatment, history of previous maxillofacial or plastic 
surgery and significant medical history were excluded 
from the study. Ethical clearance was obtained from 
the institutional ethical committee (Cert.no:ABSM/
EC/27/2009). Informed consent was obtained from all 
the subjects.

All subjects were subjected to Lateral cephalometric 
radiographic analyses with natural head position; 
teeth in maximum intercuspation and lip at rest using 
standardized technique.

Standardization of the cephalometric technique 
armamentarium:

Standardized 8” x 10” Kodak lateral radiographic 
head films with intensifying screen were used for each 
subject on PLANMECA 2002 CC PROLINE advanced 
panoramic and cephalometric equipment. The X-ray 
source to subject distance was kept at a constant distance 
of 5 feet. The film was kept at a constant distance of 
16 cms away from the midsagittal plane of the subject 
oriented in Natural Head Position. A rectangular mirror 
was hung on the wall facing the cephalostat at a distance 
of 5 feet from subject and at a height of 6 feet from the 
ground.

Lateral cephalograms of both male and female 
groups were analysed. Landmarks used for the soft tissue 
analysis have been described in Fig. 1. The paramaters 
used in the analysis have been shown in Fig. 2, 3, 4, 5.

Statistical Analysis

The data obtained was subjected to statistical analysis 
using Statistical Package for Social Sciences (Windows 
version 17.0, SPSS Inc., Chicago, Illinosis, USA). Mean 
and standard deviation were determined for male and 
female group. The mean and standard deviation of each 
group were subjected to Student’s t-test for comparison 
with the normal values obtained by Burstone and Legan 
2 where p value ≤0.05 was considered to be statistically 
significant.

Result

The mean and standard deviation obtained in both 
male and female groups was tabulated (table 1). Soft 
tissue parameters in male and female groups of South 
Indian population were compared with Caucasian male 
and female groups. 

Statistically highly significant difference was found 
on comparing South Indian male subjects with Caucasian 
males with respect to the following parameters; lower 
face protrusion [12.14 ± 4.00], lower face-throat angle 
[105.92 ± 7.03], upper lip protrusion [3.98 ± 1.08], 
lower lip protrusion and mentolabial sulcus [5.26 ± 1.65] 
(table 2). On comparing South Indian female subjects 
with Caucasian females, the soft tissue parameters 
which were found to have statistically highly significant 
difference were lower face protrusion [3.54 ± 3.782], 
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upper lip protrusion [3.74 ± 1.370], lower lip protrusion [3.62 ± 1.494], lower lip length [42.72 ± 3.323], mento 
labial sulcus [4.5400 ± 1.567] and inter labial gap [1.7600 ± 1.164] (table 3).  

Table 1: Orthognathnic Cephalometric Analysis Measurement Of Soft Tissue For South Indian Male And 
Female

Measurement Mean (Male) Standard 
deviation

Mean
(Female)

Standard 
deviation

Facial form

Facial Convexity angle
(Gn-Sn-Pg’)

12.1400 4.00916 11.2200 3.73073

Mid face protrusion 
(G-Sn)

7.0600 2.74363 7.1200 2.37294

Lower face protrusion
(G-Pg’)

3.3600 3.41113 3.5400 3.78297

Lower face – Throat Angle
(Sn-Gn’-C)

105.9200 7.03515 102.7800 8.90234

Lower Vertical Height – DepthRatio (Sn-
Gn’/C-Gn’) 1.2984 .16237 1.2616 .21195

Soft tissue chin tickness (Pg-Pg’) 11.7240 3.68220 12.4200 2.48613

Lip Position and Form

Naso – Labial Angle
(Cm-Sn-Ls)

104.9200 9.35824 104.0000 7.28583

Upper lip protrusion
(Ls to{Sn-Pg’})

3.9800 1.08474 3.7400 1.37022

Upper Incisor disply
( stms-I)

2.3200 1.26557 2.6400 1.03602

Lower lip protrusion
(Li to{Sn-Pg’})

3.4600 1.44280 3.6200 1.49499

Upper lip length
(Sn-Stms)

21.0000 3.84057 20.5600 4.78783

Lower lip length(Stms-Me’) 45.4800 3.51331 42.7200 3.32315

Mento labial sulcus
(Si to{Li-Pg’})

5.2600 1.65278 4.5400 1.56738

Inter Labial Gap
(Stms-Stmi)

1.9000 1.08012 1.7600 1.16476
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Table 2: Comparison Of Orthognathic Cephalometric Analysis Measurement Of Soft Tissue Between South 
Indian Male And Caucasian Male

Measurement

SOUTH INDIAN MALE CAUCASIAN MALE

t-value p-value
Mean (Male) Standard 

deviation Mean (Male) Standard 
deviation

Facial form

Facial Convexity angle(G-
Sn-Pg’) 12.1400 4.00916 12.0000 4.00000 .9850 0.912

Mid face protrusion (G-Sn) 7.0600 2.74363 6.0000 4.00000 1.093 0.279

Lower face protrusion(G-
Pg’) 3.3600 3.41113 .0000 4.00000 3.196 0.0025h.sig

Lower face – Throat 
Angle(Sn-Gn’-C) 105.920 7.03515 100.0000 7.00000 2.982 0.004 h-sig

Lower Vertical Height – 
DepthRatio (Sn-Gn’/C-Gn’) 1.2984 .16237 1.2000 .21195 1.841 0.071

Soft tissue chin tickness 
(Pg-Pg’) 11.7240 3.68220 12.0000 2.00000 .3290 0.746

Lip Position and Form

Naso – Labial Angle
(Cm-Sn-Ls)

104.920 9.35824 102.0000 8.00000 1.187 0.241

Upper lip protrusion
(Ls to{Sn-Pg’})

3.9800 1.08474 3.0000 1.00000 3.322 0.0017 h sig

Upper Incisor disply
( stms-I)

2.3200 1.26557 2.0000 2.00000 .6750 0.502

Lower lip protrusion (Li 
to{Sn-Pg’}) 3.4600 1.44280 2.0000 2.00000 2.960 0.0048 h sig

Upper lip length
(Sn-Stms)

21.0000 3.84057 22.0000 2.00000 1.154 0.254

Lower lip length
(Stms-Me’)

45.4800 3.51331 44.0000 2.00000 1.832 0.074

Mento labial sulcus
(Si to{Li-Pg’})

5.2600 1.65278 4.0000 2.00000 2.428 0.019 sig

Inter Labial Gap
(Stms-Stmi)

1.9000 1.08012 2.0000 2.00000 .2190 0.828
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TABLE 3: Comparison of Orthognathic Cephalometric Analysis Measurement Of Soft Tissue Between 
South Indian Female And Caucasian Female

Measurement

SOUTH INDIAN FEMALE CAUCASIAN FEMALE

t-value p-value
Mean 

(Female)
Standard 
deviation

Mean 
(Female)

Standard 
deviation

Facial form

Facial Convexity angle
(G-Sn-Pg’)

11.2200 3.73073 12.0000 4.00000 .784 .512

Mid face protrusion (G-Sn) 7.1200 2.37294 6.0000 3.00000 1.54 .129

Lower face protrusion (G-
Pg’) 3.5400 3.78297 .0000 4.00000 5.34 0.001 vhs

Lower face – Throat 
Angle(Sn-Gn’-C) 102.7800 8.90234 100.0000 7.00000 .437 .676

Lower Vertical Height 
– Depth Ratio (Sn-Gn’/C-

Gn’)
1.2616 .21195 1.2 .16237 0.067 .912

Soft tissue chin tickness 
(Pg-Pg’) 12.4200 2.48613 11.7240 3.68220 0.128 .786

Lip Position and Form

Naso – Labial Angle
(Cm-Sn-Ls)

104.0000 7.28583 102.0 8.0 1.453 .135

Upper lip protrusion
(Ls to{Sn-Pg’})

3.7400 1.37022 3.00 1.00 .118 .834

Upper Incisor disply
( stms-I)

2.6400 1.03602 2. 00 2.00 1.422 .142

Lower lip protrusion (Li 
to{Sn-Pg’}) 3.6200 1.49499 2.00 1.00 4.512 0.001 vhs

Upper lip length
(Sn-Stms)

20.5600 4.78783 20.00 2.00 1.122 .267

Lower lip length
(Stms-Me’)

42.7200 3.32315 40.00 2.00 3.6 0.001 vhs

Mento labial sulcus
(Si to{Li-Pg’})

4.5400 1.56738 4.00 2.0 1.582 .123

Inter Labial Gap
(Stms-Stmi)

1.7600 1.16476 2.00 2.0 .442 .728
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Fig 1: Soft tissue Landmarks: Glabella (G), 
Columella point (Cm), Subnasale (Sn), Labrale 
superius (Ls), Stomion superius (Stms), Stomion 

inferius (Stmi), Labrale inferius (Li ), Mentolabial 
sulcus (Si), Soft tissue pogonion (Pg’), Soft tissue 

gnathion (Gn’), Soft tissue menton (Ms), Subnasale 
(Sn), Cervical point (C)

Fig. 2: Facial form linear and angular 
measurements

FACIAL FORM: Mid face protrusion (G-Sn), 
Lower face protrusion(G-Pg’)

Fig. 3: Facial convexity angle (G-Sn-Pg) and Lower 
face throat angle (Sn-Gn’-C) 

Soft tissue Chin thickness (Pg-Pg’) and Lower face 
height depth ratio (Sn-Gn’/C-Gn’) 

Fig.4: Lip position and Form linear and angular 
measurements

LIP POSITION AND FORM: Nasiolabial angle 
(Cm-Sn-Ls), Upper incisor display (Stms-I), Inter labial 
gap (Stms-Stmi), Mento labial sulcus(Si to{Li-Pg’}) 
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Fig.5: Lip position and Form - Linear 
Measurements

LIP POSITION AND FORM: Upper lip length(Sn-
Stms), Lower lip length (Stms-Me’), Upper lip protrusion 
(Ls to{Sn-Pg’}), Lower lip protrusion (Li to{Sn-Pg’}) 

Discussion

Achieving an ideal soft tissue facial profile is 
the primary goal of the orthodontic treatment. Soft 
tissue profile of an individual depends on underlying 
maxillary and mandibular jaw position. It is achieved 
by only orthodontic treatment or growth modulation 
procedures or surgical orthodontic treatment in severe 
skeletal deformity cases. It involves execution of proper 
diagnosis and treatment planning. 13

Soft tissue cephalometric norms play an important 
role in diagnosis and treatment planning of orthognathic 
surgical cases. Legan and Burstones’ soft tissue 
analysis is most commonly used for orthognathic and 
cosmetic surgical cases. These norms are established 
on European-American population. Various studies 
have been conducted on different ethnic groups like 
Ukrainian, Iraqi, Iranian and Japanese population.14-17 
Also studies done with various other cephalometric 
analysis on the Indian population have shown varied 
results when compared with that of the Caucasian 
population.18-20 In India, Caucasian standards are widely 
used for orthognathic surgery as cephalometric norms 
for different ethnic groups are not available. The present 

cephalometric study presents norms developed for the 
soft tissue cephalometric analysis for orthognathic 
surgery for South Indian population. 

Most of the patients presenting for orthognathic 
surgery are young adults. In this study the sample was 
limited to young adults with a mean age of 21 years 
as cephalometric norms of children and adults with 
advanced age may undergo changes. 17,19, 21, 22

Facial form describes the overall horizontal soft 
tissue profile. In our study Facial Convexity angle (Gn-
Sn-Pg’) was found to be more in South Indian males 
than Caucasian males which indicates a convex profile 
in South Indian male group. This was in accordance with 
studies conducted by Jain P et al 19, Al-Gunaid T et al 23 
and Hamid M et al. 24 Facial Convexity angle (Gn-Sn-
Pg’) was found to be less in South Indian females than 
the Caucasian females.

Mid face protrusion (G-Sn) was found to be more 
in both South Indian males and females than Caucasians 
with the reading statistically not significant. This was 
similar to study conducted by Flynn TR et al. 25 Studies 
were conducted by Flynn TR et al 25 and Alcaide RE et 
al 17 where Lower face protrusion (G-Pg’) was found to 
be more in study groups than Caucasians with the values 
being statistically highly significant. Similar results were 
also obtained in our study.

Lower face – Throat Angle (Sn-Gn’-C) was found 
to be more in both South Indian males and females 
than Caucasians which was statistically significant in 
males. This is similar to the study done by Jain P et al 
19 and Hamid M et al. 24 The results signify that this 
parameter should be considered during the correction 
of anteroposterior dysplasia especially chin reduction 
procedures.

Variations in results were obtained in relation 
to Lower Vertical Height – Depth Ratio (Sn-Gn’/C-
Gn’) and soft tissue chin thickness between the study 
group and Caucasian group but were statistically not 
significant.

In lip position and form relations; Upper lip 
protrusion (Ls to {Sn-Pg’})) and Lower lip protrusion 
(Li to {Sn-Pg’}) both were found to be more in South 
Indian males and females than Caucasians. This was 
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similar to the study done by Flynn TR et al, 25 Uysal et 
al, 26 and Erbay et al. 10 Statistically highly significant 
results were obtained with respect to Mento labial sulcus 
(Si to {Li-Pg’}) which was found to be more in South 
Indian males and females than Caucasians. This was 
similar to the studies done by Flynn TR et al 25, Rafael E 
Alcaide et al 17, Hamid M et al 24 and Celebi AA et al. 27

Varied results were obtained in relation to Upper 
Incisor disply (stms-I), Upper lip length (Sn-Stms), 
Lower lip length (Stms-Me’) and Inter Labial Gap 
(Stms-Stmi) which were statistically non-significant 
when South Indian group was compared with Caucasian 
group. 

Conclusion 

The present study has derived normal soft tissue 
cephalometric (COGS) values for South Indian male 
and female population. There was increased Facial 
convexity, Mid-face and Lower face protrusion with 
more obtuse Lower face throat angle in South Indian 
subjects. Upper and Lower lip protrusion, Upper and 
Lower lip length was found to be more along with deep 
Mento-labial sulcus in South Indian subjects. Differences 
in both racial groups was clearly evident in the study and 
hence the soft tissue cephalometric parameters studied 
can be used as a standard and be helpful in planning out 
orthognathic surgery.

Acknowledgements: The authors acknowledge 
the support extended by the Principal of the institution 
during the course of the study. The authors also thank 
the department of Oral Medicine and Radiology for their 
support.

Ethical Clearance: Ethical clearance was obtained 
from the institutional ethical committee Source of 
funding: Self

Conflict of Interest: Nil 

References
1. Burstone CJ, James RB, Legan H, Murphy GA, 

Norton LA. Cephalometrics for orthognathic 
surgery. J Oral Surg 1979;36:269-277.

2. Legan H, Burstonc CJ. Soft tissue cephalometric 
analysis for orthognathic surgery. J Oral Surg 
1980;38:744-751.

3. Singh SP, Utreja AK, Jena AK. Cephalometric 
norms for orthognathic surgery for North Indian 
population. Contemp Clin Dent 2013;4(4):460-
466. 

4. Abuhijleh E, Taki AA, Rahhal A. The 
Cephalometric Norms of Various Ethnicities and 
their Significance. Acta Scientific Dental Sciences 
2019;3(8):21-22. 

5. Park IC, Bowman D, Klapper L. A cephalometric 
study of Korean adults. Am J Orthod Dentofacial 
Orthop 1989;96:54-9.

6. Isaacson R. Cephalometric norms for orthognathic 
surgery in black American adults. Journal of Oral 
and Maxillofacial Surgery 1989;47(1):30–39.

7. R.J.Isaacson. Discussion.Soft-tissue cephalometric 
norms in Chinese adults with esthetic facial 
profiles. Journal of Oral and Maxillofacial Surgery 
1992;50(11):1189–1190.

8. Swlerenga D, Oesterle LJ, Messersmith ML. 
Cephalometric values for adult Mexican-
Americans. American Journal of Orthodontics and 
Dentofacial Orthopedics 1994;106(2):146–155. 

9.  Miyajima K, McNamara Jr JA, Kimura T, 
Murata S, and Lizuka T. Craniofacial structure 
of Japanese and European American adults with 
normal occlusions and well-balanced faces. 
American Journal of Orthodontics and Dentofacial 
Orthopedics 1996;110(4):431–438. 

10. Erbay EF, Caniklioglu CM, Erbay SK. Soft tissue 
profile in Anatolian Turkish adults: part I. Evaluation 
of horizontal lipposition using different soft tissue 
analyses. American Journal of Orthodontics and 
Dentofacial Orthopedics 2002;121(1):57–64.

11. Erbay EF, Caniklioglu CM. Soft tissue profile in 
Anatolian Turkish adults: part II. Comparison of 
different soft tissue analyses in the evaluation of 
beauty. American Journal of Orthodontics and 
Dentofacial Orthopedics 2002;121(1):65–72. 

12. Hwang HS, Kim WS, McNamara Jr JA. Ethnic 
differences in the soft tissue profile of Korean and 
European American adults with normal occlusions 
and well-balanced faces. Angle Orthodontist 
2002;72(1):72–80.

13. Sahoo N, Mohanty R, Mohanty P, Nayak T, 
Nanda SB, Garabadu A. Cephalometric Norms 
for East Indian Population using Burstone Legan 
Analysis. Journal of International Oral Health 
2016;8(12):1076-1081.



Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4     265

14. Dmitriev MO, Chernysh AV, Chugu TV. 
Cephalometric studies of Ukranian Boys and Girls 
with Physiological bite by the method of Charles J 
Burstone. Biomedical and Biosocial Anthropology 
2018;30:62-67.

15. Kadhim HA, AL.Azzawi AM, Uraibi AH, Hasan 
HS. Iraqi Adult Cephalometric Standards: An 
Analytical Approach. AJDS 2020;3(1):9-20.

16. Aghili H, Tabatabaei SMA, Moghadam MG, 
Jafarzadeh M, Samei R. Soft tissue cephalometric 
norms in Iranian normal subjects. Int J Med Res 
Health Sci 2016;5(4):149-155.

17. Alcalde RE, Jinno T, Orsini MG, Sasaki A, 
Sugiyama RM, Matsumura T. Soft tissue 
cephalometric norms in Japanese adults. 
American Journal of Orthodontics and Dentofacial 
Orthopedics 2000;118(1):84–89.

18. Nanda R, Nanda RS. Cephalometric study of the 
dentofacial complex of North Indians. Angle 
Orthod 1969;39:23-28.

19. Jain P, Kalra JPS. Soft tissue cephalometric norms 
for a North Indian population group using Legan 
and Burstone analysis. Int J Oral Maxillofac. Surg 
2011;40:255–259.

20. Kalha AS, Latif A, Govardhan SN. Soft-tissue 
cephalometric norms in a South Indian ethnic 
population. Am J Orthod Dentofacial Orthop 
2008;133:876-81.

21. Drummond RA. A determination of cephalometric 
norms for the Negro race. Am J Orthod 1968;54:670. 

22. McNamara Jr JA, Ellis III E. Cephalometric 
analysis of untreated adults with ideal facial and 
occlusal relationships. The International Journal 
of Adult Orthodontics and Orthognathic Surgery 
1988;3(4):221–231.

23. Al-Gunaid T, Yamada K, Yamaki MA, Saito I. 
Soft-tissue cephalometric norms in Yemeni men. 
Am J Orthod Dentofac Orthop 2007;132:576e7–
576e14.

24. Hamid MM, Abuaffan AH. Soft tissues 
cephalometric norms for a sample of Sudanese 
adults. Part I: Legan and Burstone analysis. Journal 
of Orthodontic Waves 2020;79(1):49-55.

25. Flynn TR, Ambrogio RI, Zeichner SJ. Cephalometric 
norms for orthognathic surgery in Black American 
Adults. J Oral Maxillfac Surg 1989;47:30-38.

26. Uysal T, Baysal A, Yagci A, Sigler LM, McNamara 
Jr JA. Ethnic differences in the soft tissue profiles 
of Turkish and European-American young adults 
with normal occlusions and well-balanced faces. 
European Journal of Orthodontics 2012;34(3):296–
301.

27. Celebi AA, Tan E, Gelgor IE, Colak T, Ayyildiz E. 
Comparison of Soft Tissue Cephalometric Norms 
between Turkish and European-American Adults. 
The ScientificWorld Journal 2013;1:1-6. 



266      Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No.4

Assessment of Extraction Technique Using Physics Forceps and 
the Conventional Method : A Comparative Study

Prasanna Shetty1, Sharma2, Nivya John3

1PG Resident –Department of Oral Implantology, NITTE Deemed to be University, 3Professor Emeritus,  
3Sr. Lecturer, Department of Prosthodontics and Crown & Bridge and Oral Implantology, A.B.Shetty Memorial 

Institute of Dental Sciences, Mluru 

Abstract
The subsequent bone loss that occurs after extraction is inevitable.The morphologic changes seen following 
tooth extraction is due to the body deactivating the system caused by disuse atrophy.1Extraction using 
conventional elevators and forceps involves the separation of the periodontal ligament attachments, 
expansion of the alveolus and lifting of the tooth out of the socket with the forcep beaks which invites 
unnecessary trauma including broken roots and bone, inflammation and post operative pain, loss of tissue, 
and stress for the patient and dental team.2 Nevertheless, These can be easily reduced through current site 
preservation techniques such as using the ‘Physics ForcepsTM’ that can reduce the degree of damage and 
extent of resorption that physiologically occurs following tooth extraction by utilising just two opposing 
forces. These two forces eliminates the need for the third force (the clinician’s arm) and thereby the risk of 
fracturing the dental structures would be dramatically reduced.In addition to this the extraction procedure 
can be much more comfortable to the patient.3

The following study aimed at assessing the amount of extraction defect caused by the conventional extraction 
technique and the physics forceps design which employs a new extraction technique.In this study ,100 
patients indicated for extraction were categorised in two equal groups using the two techniques.

Both the extraction defects in these groups was assessed with the use of an Atraumatic Safe Extraction 
Score, Extraction Defect Sounding Classification System, Visual Analog Scale and the Amount Of Strain 
experienced by the operator.

The results showed that there was significant success with tooth extraction using the Physics forceps TM 
as compared with the conventional technique. Moreover the results indicated that the Physics ForcepsTM 
causes less bone defect , reduced operator strain and minimal discomfort to the patient than the conventional 
technique.
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Introduction

Tooth extraction is a traumatic and unnatural 
procedure which evokes a cascade of biodynamic 
processes of cellular changes leading to physiologic 

alterations to alveolar bone and soft tissue architecture. 
Due to the loss of bundle bone there is inevitable loss 
of bone after extraction. However we can reduce the 
extent of the damage by following atraumatic extraction 
procedures. 

One such atraumatic extraction technique using 
the ‘PHYSICS FORCEPSTM’ can reduce the degree of 
damage and extent of resorption that physiologically 
occurs following tooth extraction. The Physics 
forcepsTMwas developed by Dr. Richard Golden in 2004 
is an innovative design that provides a simple mechanical 
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advantage by employing first-class lever mechanics. 
Utilizing the patented “beak and bumper” technique, one 
can simply and predictably extract virtually any tooth 
in any condition, while preserving the buccal bone and 
socket. The beak of the Physics ForcepsTM is designed 
to apply controlled pressure parallel to the long axis of 
the root. The bumper acts as a simple fulcrum or pivot 
point.(figure 1)

The extraction socket with an undamaged alveolus 
and well preserved soft tissues can be successfully 
treated with post extraction procedures like immediate 
implant placement ,FPD.

The evaluation of clinical presentation of alveolar 
defects can only be accurately made immediately 
following extraction,since damage often occurs during 
the process of tooth removal and the periodontal 
attachment shrouds hard tissue architecture.

A classification of the extraction defect as it 
presents immediately following tooth removal would 
be beneficial for the clinician in establishing the most 
appropriate plan for treatment.

The purpose of this study was to evaluate and 
compare the efficacy of the conventional forceps with 
the Physics ForcepsTMand to assess the amount of bone 
defect caused by them which will help to simplify 
decision making process when planning for dental 
implant therapy following tooth extraction.

Methodology

100 patients were categorized into two groups of 50 
patients each:

GROUP I : Extraction using the conventional 
extraction technique which was considered as control 
group for the study.

GROUP II : Extraction in 50 patients using the 
Physics Forceps.Tm

Every patient underwent an adequate pre-surgical 
preparation consisting of adequate case history, gross 
scaling, blood test and radiographic examination 
wherever indicated . Following the standard surgical 
protocol, the extraction procedure was carried out under 
local anesthesia.

Inclusion Criteria: Healthy patients (17-60 yrs) 
who are indicated for extraction with Severely decayed 
tooth with a minimum of 3mm tooth structure above the 
crestal bone with 1/4th surface intact.Failed root canal 
treated tooth,Orthodontic extractions & immediate 
implant placements.

Exclusion Criteria

1. Subjects with oro-facial cancer or under 
chemotherapy or head and neck radiotherapy. 

2. Tooth associated with periodontitis / periapical 
pathology.

3. Any subject who is contraindicated for 
radiograph.

4. Pregnant and lactating mothers.

5. All conditions which are contraindicated for 
tooth extraction.

6. Primary tooth, 3rd molar and teeth with greater 
than grade 1 mobility.

7.  Root stumps with soft caries at the coronal 
third. 

1 .Atraumatic Safe Extraction Score The success 
of extraction will be based on the atraumatic safe 
extraction score which is based on the following criteria:

I. Complete success: extraction without crown 
and root fracture

II. Limited success with root tip fracture: extraction 
involving partial root tip fracture.

III. Limited success with osteotomy: fracture-free 
extraction but associated with buccal or interdental 
fracture.

IV. Failure to extract.4

2. A Verbal Rating Scale :Visual analog scale was 
used to assess the pain experienced by the patient . Patient 
was told to rate his/her pain experience on a scale of 1 
to 10 at time of extraction. 1-3(Mild)4-6(Moderate)7-
10(Severe).

3.The Extraction Defect Sounding classification 
system (EDS): Following tooth extraction, EDS was 
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performed using the tip of a conventional periodontal 
probe.Initially, the crest of the extraction defect was 
evaluated, noting the position of the crestal bone in 
relationship to the gingival margin, as well as to the 
future prosthetic gingival margin using the prefabricated 
surgical template. Any discrepancies between these two 
relationships was noted. Sounding of the bony crest 
includes the buccal and palatal plates as well as the 
interproximal bone peaks.Further examination of the 
buccal plate was then performed. This evaluation was 
done to uncover any fenestration or dehiscence-type 
defects. In addition, when sounding the inner aspect 
of the socket with a probe, any vibrations felt digitally 
will indicate a thin alveolar plate. A similar evaluation 
was also performed on the palatal plate.A thin buccal 
alveolar plate often leads to partial or complete buccal 
plate loss following healing. When inadequate socket 
bleeding is present, perforations of the cribriform plate 
with a periodontal curette or rotary instrument was 
performed to facilitate wound healing.

Assessment Of Defect:The EDS, extraction defect 
sounding, classification describes the condition of 
the hard as well as soft tissues immediately following 
tooth removal, prior to healing and remodeling of 
the extraction socket and provides basic treatment 
guidelines to achieve predictable implant integration 
and esthetics. This classification only applies after the 
treatment decision has been made to remove a tooth 
and an objective evaluation of the extraction defect is 
made.5(figure 2)

4.The amount of wrist discomfort experienced by 
the operator during extraction using the forceps was also 
assessed similar to the Visual Analog Scale.

Statistical Analysis

Chi Square test was applied to find out the difference 
in the amount of defect caused by the physics forceps 
and the conventional forceps.

Results

A total of 100 patients (51 males and 49 females) 
had undergone extraction.

1.The EDS score is depicted below (Table 1)

2. In the ASE score , the results analyzed showed 
that in the conventional group showed poorer scores of 
ASE THAN physics forceps driven extraction.(Table 
2).There was a significant difference on statistical 
analysis.

3. While assessing the amount of strain to the wrist 
,Physics forcep users showed lower values of strain 
levels.(figure 3)

4. While assessing the visual pain analog scale 
,physics forceps user showed lower values of VAS 
scores. (Figure 4)

s  
FIGURE 1: Physics Forceps Instruments

 

FIGURE 2:EDS classification 
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Figure 3:bar chart showing readings of strain to 
wrist 

 
Figure 4: Visual analog scale for conventional and 

physics forceps extraction

Table 1:Comparison of EDS SCORE

TECHNIQUE
Total

CONVENTIONAL PHYSICS

EDS SCORE

1

Count 6 31 37

% within EDS SCORE 16.2% 83.8% 100.0%

% within TECHNIQUE 12.0% 62.0% 37.0%

2

Count 12 15 27

% within EDS SCORE 44.4% 55.6% 100.0%

% within TECHNIQUE 24.0% 30.0% 27.0%

3

Count 18 4 22

% within EDS SCORE 81.8% 18.2% 100.0%

% within TECHNIQUE 36.0% 8.0% 22.0%

4

Count 14 0 14

% within EDS SCORE 100.0% 0.0% 100.0%

% within TECHNIQUE 28.0% 0.0% 14.0%

Total

Count 50 50 100

% within EDS SCORE 50.0% 50.0% 100.0%

% within TECHNIQUE 100.0% 100.0% 100.0%

Value df Asymp. Sig. 
(2-sided)

Pearson Chi-Square 40.134a 3 <0.001

N of Valid Cases 100
 0 cells (0.0%) have expected count less than 5. The minimum expected count is 7.00.

There is a significant difference found.
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Table 2: comparison ASE technique
ASE Total

1 2 3 4

TECHNIQUE

CONVENTIONAL  

Count 39 6 3 2 50

% within 
TECHNIQUE 78.0% 12.0% 6.0% 4.0% 100.0%

% within ASE 45.3% 85.7% 75.0% 66.7% 50.0%

PHYSICS

Count 47 1 1 1 50

% within 
TECHNIQUE 94.0% 2.0% 2.0% 2.0% 100.0%

% within ASE 54.7% 14.3% 25.0% 33.3% 50.0%

Total

Count 86 7 4 3 100

% within 
TECHNIQUE 86.0% 7.0% 4.0% 3.0% 100.0%

% within ASE 100.0% 100.0% 100.0% 100.0% 100.0%

Discussion

Ideal tooth ̀ extraction is defined as ‘Painless removal 
of whole tooth or tooth root with minimal trauma to 
investing tissues’,so that wound heals uneventfully and 
postoperative prosthetic problems are minimal. A tooth 
can be atraumatically and successfully extracted out of 
the socket depending upon the normality of technique 
used,morphology of the tooth,its position in the dental 
arch and condition of the surrounding bone.However 
simply removing the entire tooth is no longer the only 
goal of exodontia;in the present scenario of implant 
dentistry the ultimate goal is presentation of alveolar 
bone following tooth removal.

Scull p Et al1reviewed the Physics Forceps TM 

describing the method of extraction using these forceps.

The article also highlights the method of extraction using 
the physics forceps and also describes the disadvantages 
of the conventional method of extraction.

Harry Dym Et al2reviewed and highlighted 
exodontia tips as well as new techniques to make 
simple and complex exodontia more predictable and 
with improved patient outcomes. This article has a brief 
discussion on physics forceps, a highlights the uses of 
class 1 lever mechanics to extract teeth without having 
to use excessive force or squeezing motion, on basic and 
complex exodontias.

Carl E. Misch et al 3presented a paper about 
biomechanical rational for atraumatic tooth extraction. 
An extraction device physics forceps has been developed 
to apply a biomechanical rational to the extraction 
process of a tooth using a class 1 lever, creep and shear 
component of force. The physics forceps is really a 
dental extractor than a forceps and uses first-class lever 
mechanics. Creep is a phenomenon whereby a material 
continues to change shape over time under a constant 
load. In tooth extraction, creep may occur in bone and 
periodontal ligament
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Andersen KL Et al7 conducted a study which 
was undertaken to investigate the stress-strain levels 
and distribution within the periodontal ligament for 
various types of physiological and orthodontic force 
systems, assuming that the bone resorption process, 
leading to tooth movements, is partly controlled by those 
conditions.

During extraction procedures using conventional 
forceps,the beaks were seated as far apically as 
possible without compression of the soft tissues. This is 
expedited by adequately reflecting the cervical gingiva. 
This also contributes to the efficient use of force and its 
proper direction,thereby reducing the possibility of root 
fracture.

While using the Physics Forceps,first class lever 
mechanism is used. One handle of device is connected 
to bumper which acts as a fulcrum, during extraction.
The beak of the forceps is positioned lingual or palatal 
root of the teeth,and to the gingival sulcus,the bumper 
is most often placed in the facial aspect, typically the 
mucogingival junction ,making sure that there is no 
squeezing of the handle or teeth.The handles were 
rotated as one unit for a few degrees and then the action 
is stopped for one minute,the torque generated on the 
tooth,periodontal ligament ,and bone is related to length 
of the handle to the bumper(8cm),divided by the distance 
from the bumper to the forcep beak.(1cm)

As a result the a force on the handle connected to 
the bumper will increase the force on the tooth ,PDl ,and 
bone by 8 times. No force was required to be placed on 
the beak which was only on the lingual aspect of the 
tooth root, therefore,the tooth doesn’t split crush or 
fracture.

Riley established the creep curve of bone whereby 
a constant load of 60 MPa, the bone over time changes 
shape in different stages,majority occurs in frst 
minute,,whereby strain of bone (change of length /
original length)is modified. The higher the force that’s 
applied the greater the deformation of the bone. This 
allows the tooth socket to expand and the tooth is 
permitted to exit the socket.8

A secondary creep occurs over time ,allows the 
bone to further deform when the force is applied during 
a 1-5 min period .The longer the time ,the greater the 

deformation, however it expresses only 10-20 pc 
difference compared to initial 1 min strain,,eventually 
the third phase of the curve causes the bone to fracture if 
the load is applied over a long time frame ,representing 
creep rupture. A similar phenomenon ,occurs in PDL 
complex. Mechanical forces shift lateral forces to tooth 
,causing primary movement to PDL . A greater force 
over time causes a slight additional tooth movement and 
therefore the creep of the periodontal complex is similar 
to creep of the bone. Whereby constant load weakens 
PDL thus a constant load on tooth ,over time increase 
the tooth socket dimension and decreases the strength of 
PDL complex. Once creep has expanded and weakened 
the PDl and bone the handle of the extraction device 
may be slowly rotated another few degrees for 10-30 
seconds ,this action contributes to the creep rupture of 
the ligament and usually elevates the tooth a few mm 
from the socket.

This randomized study obviously implies an 
increased awareness of a new surgical technique that 
may be used to render the aspect of exodontia more 
predictable, less trauma to the patient and less anxiety 
producing for the treating surgeon. In this prospective 
study,the results obtained from 100 patients(50 patients 
for each technique),showed that the Physics ForcepsTM 
had a 94% success rate in extraction ,caused less amount 
of discomfort to the operator as well as the patient and 
caused minimal amount of alveolar bone defect, whereas 
the conventional method had a 78% success rate in 
extraction and caused mild amount of discomfort to the 
operator and the patient 

A surgeon should avoid any traumatic extraction 
leading to further bone remodelling and ultimately bone 
loss. No matter what technique is used the surgeon 
should approach all exodontia procedures prepared 
and confident,having both the necessary clinical 
skill,appropriate surgical equipment and knowledge to 
make exodontia procedures less traumatic for both the 
patient and the surgeon.

Conclusion

From,the results it can be concluded that the Physics 
Forceps TM has certain advantages over the conventional 
method of extraction .The significant advantages of the 
physics forceps over the conventional technique are:
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1. It causes less trauma to the periodontal ligament 
and surrounding tissues.

2. It causes less amount of alveolar bone loss there 
by preserving bone necessary for implant therapy.

3. The amount of effort needed by the operator to 
extract the tooth is decreased.

4. Causes less discomfort to the patient.

However, the Physics Forceps TM is also associated 
with a few limitations : 

1. In cases of decreased alveolar ridge height 
,placing the bumper in the lingual sulcus becomes 
cumbersome making it difficult in extracting the tooth.

2. The bumper which is placed in the buccal sulcus 
has caused ulcer in certain patients postoperatively.

3. The Physics Forceps TM works better in cases 
where sufficient anatomical tooth structure is present. 

Conflicts of Interests: Nil

Ethical Clearance: Taken By Instituitional 
Clearance Committee

Source of Funding: Self  

References
1. Karoline Maria Reich, Christian Domitian Huber, 

Wilburg Reingard Lippnig, Christian Ulm, Georg 

Watzek, et al.. Atrophy of the Residual Alveolar 
Ridge Following Tooth Loss in a Historical 
Population. Oral Diseases, Wiley, 2010, 17 (1), 
pp.33.

2. Scull P. Beak and bumper. The Dentist 2010 March 
6:56-61

3. Harry Dym, Adam Weiss. Exodontia: Tips and 
techniques for better outcomes.Dental Clinics of 
North America. 2012; 56:245-266.

4. Carl E Misch, Helena M Perez. Atraumatic 
extractions: A Biomechanical Rationale. Dentistry 
today, 2008; 27(8):100-1.

5. Caplanis, N., Lozada, J.L., & Kan, J.Y. (2009). 
Extraction Defect : Assessment , Classification and 
Management 1 Extraction Defect : Assessment , 
Classification and Management.(EDS SCORE)

6. Choi YH, Bae JH. Clinical evaluation of a new 
extraction method for intentional replantation. 
Journal of Korean Academy of Conservative 
Dentistry. 2011; 36(3):211-217.

7. Andersen KL, Mortensen HT, Pedersen EH, Melsen 
B. Determination of stress levels and profiles in 
the periodontal ligament by means of an improved 
three-dimensional finite element model for various 
types of orthodontic and natural force systemsJ 
Biomed Eng. 1991 Jul;13(4):293-303.

8. Reilly DT, Burstein AH. The elastic and ultimate 
properties of compact bone tissue. J Biomech. 
1975;8:393-405  



Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4     273

Correlation between Gestational Age and Head Circumference 
in Third Trimester

Pande Varsha 1, Patond Swapnil 2, Patil Bharat3 

1Assistant Professor, Department of Anatomy. JNMC, DMIMS, Wardha, Maharashtra, 2Associate Professor, 
Department of Forensic Medicine JNMC, DMIMS, Wardha, Maharashtra, 3Associate Professor, Department 

Pathology, MGIMS, Sevagram, Wardha

Abstract
Introduction: In today’s advanced medical world maternal child health care the important part of the health 
care system and import components is estimation fetal gestational age.

Gestational age is age of unborn baby, defined in weeks as beginning from first day of last menstrual 
period prior to conception. Trimester is period of three calendar months during a pregnancy. Clinically, the 
gestational period is divided into three trimesters. Estimation of gestational age and thereby forecasting 
expected date of delivery (EDD) is not only concern of the Individual but it is invaluable in the diagnosis of 
intrauterine growth retardation of fetus and obstetric planning other fetal parameters are useful Hence; we 
planned the present study to estimate fetal HC length for measuring the gestational age and compare it with 
other parameters. 

Material and methods: The study Correlation between gestational age and head circumference in Third 
trimester was carried out at Govt. Medical College and Hospital, Nanded, between July 2011 to July 2013 
period . The study included 132 pregnant women the data so collected was then subjected to statistical 
analysis by expert statistician with the help of SYSTAT Crainsoft version 12 software. Standard statistical 
methods, parametric methods were used for the evaluation and significance. 

Results: As the value of R is 0.8612, the variation in fetal growth on the basis of Head Circumference during 
third trimester can be explained to the extent of 86.12%. The value of R is highly significant (Student’s‘t’ 
test value = 228.92, p<0.0001, very highly significant) showing that there is statistically highly Positive or 
strong positive association between gestational age and head Circumference

Conclusion: From the present study Head Circumference found to be statistically highly significant. The 
regression equations derived for growth parameter for estimating gestational age in a normally developing 
fetus, increase with gestational age, showed good correlation with gestational age. In Present study, Head 
circumference is the sensitive parameter and a result of present study was comparable with previous studies.  

Keywords: Fetal growth, Gestational age, head circumference, Third Trimester, Regression equation  
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Introduction

Evaluation of age of an individual using various 
methods is required for medico legal purposes in both 

civil and criminal matters.1, 2

Human development is continuous process that 
begins when an oocyte from female is fertilized 
by a sperm. Cell division, programmed cell death, 
differentiation, growth and cell rearrangement transform 
the fertilized oocyte into a multicellular adult human 
being.3 
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The most developmental changes occur during 
the embryonic and early fetal periods. The human 
development is divided into prenatal and postnatal 
period. There are many changes that occur from the 3rd 
to 8th week (calculated from the date of fertilization) 
called as embryonic development. Changes occur from 
9th week to birth are meaningful because they signify 
that the embryo has developed into a recognizable 
human being called a fetus.4 

Gestational age is age of unborn baby, defined in 
weeks as beginning from first day of last menstrual period 
prior to conception. Trimester is period of three calendar 
months during a pregnancy.5 Clinically, the gestational 
period is divided into three trimesters. Estimation of 
gestational age and thereby forecasting expected date of 
delivery (EDD) is not only concern of the Individual but 
it is invaluable in the diagnosis of intrauterine growth 
retardation of fetus and obstetric planning. 

The parameters either singly or in combination 
useful in predicting the gestational age with fair degree 
of accuracy are Naegeles formula, Date of quickening, 
Palpation of fetal parts and Auscultation of fetal heart 
sound. 6

 The methods like physical examination, 
menstrual history, and laboratory methods have 
limitations in assessing fetal maturity, development and 
well being. At the same time Roentgenography likes 
procedures having hazards of invasive procedure or 
radiation compelled the research of safer, non-invasive 
and reliably predictive investigation modality, it was 
brought forth in the form of Ultrasonography. Added 
advantage of it being evaluation of multiple parameters 
in the same readings. Ultrasonography is non-ionising, 
non-invasive, safe and accurate method of objectively 
evaluating the fetal growth in utero.

Correct assessment of gestational age is a 
cornerstone of management of any obstetric case. 
Various calculation methods are used in the field of 
forensic medicine to determine age7, measurement and 
external characteristics are useful for estimating fetal 
age. Crown rump length is the method of choice for 
estimating fetal age until the end of the first trimester 
because there is very little variability in fetal size during 
this period. In second and third trimester, fetus grows 
sufficiently in size; several structures can be identified 

and measured ultrasonographically.

Accurate knowledge of gestational age is a keystone 
in the obstetrical ability to successfully manage the 
antepartum care of the patient and is critically important 
in the interpretation of antenatal test and successful 
planning of appropriate therapy and interventions.  

Materials and Methods

The study Correlation between gestational age and 
head circumference in Third trimester was carried out at 
Govt. Medical College and Hospital, Nanded, between 
July 2011 to July 2013 period . The study included 132 
pregnant women. Who were selected on the following 
basis. 

The subjects were females attending ANC clinic 
for Ultrasonography screening at Medical College and 
Hospital. Subjects of the study mainly include urban as 
well as rural areas in the vicinity.

Inclusion criteria:-

1. Women with known LMP

2. Women with regular menstrual cycle

3. Women with singleton &uncomplicated 
pregnancy

4. Women having age between 18-34 yrs

Exclusion criteria:-

1. Women with multiple pregnancies 

2. Women with irregular menstrual cycles

3. Women having diabetes mellitus

4. Women with diseases like hypertension, chronic 
renal disease, heart diseases, iron deficiency anemia. 
Women having Fetus with congenital anomalies.  

For collection of the data proper permission 
was obtained from ethical committee and radiology 
department. 

1. In this study various particulars of the subjects 
like age, menstrual and obstetric history had been 
recorded in the Proforma. 

2. The American Institute of Ultrasound in 
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Medicine recommendations were used for measurements 
of all the fetal parameters.8

3. The fetal Head Circumference (HC) was 
measured at the same level as that of the Biparietal 
Diameter (BPD) around the outer perimeter of the 
calvarium. This measurement is not affected by head 
shape. Interpretation of the measurements of fetal Head 
circumference was done with the help of computer 
assembled along with the Ultrasound machine. Date of 
Ultrasonography of subject is recorded and Gestational 
age of the fetus in terms of weeks was calculated from 
last menstrual period in the Proforma.

4. The data so collected was then subjected to 
statistical analysis by expert statistician with the help 
of SYSTAT Crainsoft version 12 software. Standard 
statistical methods, parametric methods were used for 
the evaluation and significance.  

Results

The study of Correlation between gestational 

age and head circumference in Third trimester by 
Ultrasonography was carried out at Govt. Medical 
College & Hospital Nanded.

The data collected was formulated according to 
the menstrual weeks. All the observations of the fetal 
growth parameters were taken in centimeters. 

Standard deviation of parameter for each week 
was calculated. Similarly the statistical mean of each 
parameter for each week was calculated. The weeks of 
gestation were defined as completed week. For e.g. 13th 
week refers to 13.00 to 13.86 weeks of menstrual age. 
7 days = 1week, hence 1day = 0.14 weeks. Like this 
subsequently for each day.

Ultrasonographic Head Circumference was 
measured in a total of 132 subjects. The observations of 
week wise mean values and standard deviation of fetal 
Head Circumference are shown in table no.1 

Table No. 1: Mean and Standard Deviations of Fetal Head Circumference (Week wise)

Menstrual age in weeks No. of cases Mean Standard deviation

29 10 26.57 1.12

30 9 26.79 0.72

31 11 27.93 0.99

32 12 28.76 1.01

33 14 28.74 1.66

34 13 29.51 1.87

35 8 30.31 0.87

36 13 30.70 1.29

37 10 31.38 0.64

38 14 31.83 0.59

39 8 32.63 0.49

40 6 33.03 1.42

41 2 31.92 0.07

42 2 32.85 1.20

Total 132

Regression output for 3rd trimester (29 to 42 
weeks)

Constant = 3.82

Standard error of Y ests = 1.034

Coefficient Of determination (R) = 0.8612

No. of observations = 132

Degree of freedom = 130

X coefficients = 1.299
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Regression equation:

G.A = 3.82 + 1.299 x HC

From the above equation it is clear that during 
the third trimester, for every 1cm increase in HC, the 
gestational age (G.A) increases by 1.299 weeks.

As the value of R is 0.8612, the variation in fetal 
growth on the basis of Head Circumference during third 
trimester can be explained to the extent of 86.12%. The 
value of R is highly significant (Student’s‘t’ test value 
= 228.92, p<0.0001, very highly significant) showing 
that there is statistically highly Positive or strong 
positive association between gestational age and head 
Circumference. 

Discussion

Ultrasonography is primary imaging modality in 
the evaluation of fetus because of its wide availability, 
low cost, and lack of adverse effects. The chorionic sac 
and its contents may be visualized by Ultrasonography 
during the embryonic and fetal periods. Placental and 
fetal size, multiple fetuses, abnormalities of placental 
shape, and abnormal presentations can also be 
determined. Ultrasound examinations are also helpful 
for diagnosing abnormal pregnancies at a very early 
stage. Rapid advances in Ultrasonography have made 
this technique a major tool for prenatal diagnosis of fetal 
abnormalities. Thus Ultrasonography is a most reliable 
check on the growth of the fetus.4

By the end of 12 weeks, the upper limbs have almost 
reached their final relative lengths, but the lower limbs 
are still not so well developed and are slightly shorter 
than their final relative lengths. By the end of 12 weeks, 
primary ossification centers appear in the skeleton, 
especially in the cranium (skull) and long bones. By the 
16 weeks the head is relatively small compared with that 
of the 12-week fetus and the lower limbs have lengthened. 
Ossification of the fetal skeleton is active during this 
period, and the bones are clearly visible on ultrasound 

images and determination age is also important medico 
legally because In India, the Consumer Protection Act 
(CPA) came into existence in 1986, which was enacted 
for better protection of the interests of consumers.9

Fetal head, body and extremity measurements have 
been widely reported and found to be used in second and 
third trimester4.

The differentiation between hard and soft tissues of 
the embryo is possible after about 10th week of gestation 
when other parameters like Head circumference, 
Measurements of fetal parts during routine 
Ultrasonography screening have been recommended.10

 Studies by Indian authors Vaidya11 (1986), 
Khandeparkar12 (1986), Ghamande13 (1989), Rajan R14 
(1991) were reflection of the fetal growth parameters in 
a particular region of India. India being a multi racial 
country, regional differences in the growth pattern of 
fetal parameters is expected. 

 The present study is a cross sectional analysis of 
fetal growth parameters in 132 subjects was conducted 
considering the above views. Transabdominal 
sonography of these subjects was performed and the 
measurements of fetal growth parameters were recorded 
in a proforma and subjected to statistical analysis. 

 The table no. 2 Shows week wise averages of 
the measurements of the Head Circumference as studied 
by Rajan et al14 (1991) compared with those calculated 
in the present study. The present study correlates with 
the study.

From the table no.3 it is clear that the measurements 
of Head Circumference in present study are comparable 
with the findings of Scammon & Calkins and Kesari, 
Vare (HC measured from aborted fetuses) and Bhusari 
(HC measured ultrasonographically) shows that actual 
Head Circumference value for human fetuses lie very 
close to sonar value derived in the study. 15 
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Table no. 2: Table showing comparison between week wise mean of the measurements of head 
circumference 

Gestational Age Rajan(1991) Present Study

29 26.1 26.57

30 27.1 26.79

31 28.2 27.93

32 28.5 28.76

33 28.8 28.74

34 29.2 29.51

35 30 30.31

36 30.9 30.7

37 31.3 31.38

38 31.5 31.83

39 32.1 32.63

40 32.9 33.03

41 - 31.92

42 - 32.85

Table no. 3: Table showing comparison between week wise mean of the measurements of Head 
circumference:

Gestational
age in weeks

Scammon and 
Calkins
(1929)

Vare
(1976)

Kesari GV
(1979)

Bhusari PA(2010) Present study

32 28.59 29.50 28.98 29.42 28.76

36 31.99 31.80 30.31 31.67 30.70

40 35.19 35 32.98 32.76 33.85

The regression equations for the Head Circumference derived in the present study are as follows: 

HC 3rd TRIMESTER

G.A = 3.82 + 1.299 x HC
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Summary and Conclusions

The present study by taking into consideration of 
Head circumference recorded. This cross-sectional 
study was carried out on ANC women with age group 
18-34 yrs. This study was carried out during the period 
July 2011 to July 2013 in Govt. Medical College and 
Hospital Nanded. All the subjects had sound knowledge 
about their menstrual dates. Data was collected from 
these subjects with regards to fetal growth parameters 
and recorded in the proforma.

The data so collected was tabulated according to 
the menstrual weeks The statistical mean and standard 
deviation of each parameter for each week was calculated 
with statistical software SYSTAT version. Comparison 
of week wise mean value was done with studies done 
previously and represented in a tabular form & graphical 
representation of the results was done. 

Finally, sonographically measured parameters 
during Third trimesters of pregnancy were subjected 
to statistical analysis by simple linear regression. The 
regression was done separately for each parameter and 
for each week. 

1. Head Circumference is found to be statistically 
highly significant.

2. The regression equations derived for growth 
parameter for estimating gestational age in a normally 
developing fetus, increase with gestational age, showed 
good correlation with gestational age. 

3. Assessment of gestational age helped in 
calculating the EDD (expected date of delivery) in all 
patients, thus improving the antepartum management. 
Gestational ages are fairly accurate predictors of fetal 
growth. 

4. In Present study, In Third trimester Head 
circumference is the sensitive parameter and results of 
present study was comparable with previous studies  
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Abstract 
A universal precaution is an approach to infection control to treat all human blood and certain human body 
fluids. History and examination cannot reliably identify all patients infected. Universal precautions are 
framed to prevent health care professionals who are exposed to various infections and by practicing various 
basic principles of infection control. A cross sectional survey was conducted to assess knowledge, attitude 
amongst allied health care professional about universal precautions and to investigate their practice 
towards universal precaution. First year Students of School allied health sciences, who were willing to 
participate included in the study. Study showed overall moderate knowledge among the students. Hence 
training sessions of universal precaution may need to be conducted regularly for these students. Awareness 
amongst students can be achieved to maximum level by conducting awareness programs every year by the 
Infection control committee in the medical college. 

Keywords: Universal precaution, Allied health sciences, Infection control, knowledge. 

Introduction

Universal precautions is an approach for an infection 
control to treat all human blood and certain human body 
fluids, History and examination cannot reliably identify 
all patients infected with human immunodeficiency 
virus and other blood borne pathogens. The United 
States Centers for Disease Control has proposed a series 
of procedures that health care workers should use with 
all patients.1

Universal precautions formulate to prevent health 
care professionals who are exposed to various infections 
and by practicing various basic principle of infection 
control through hand washing, use of protective 
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barriers, like mask, gloves, gown and eyewear and safe 
handling of various instruments. Implementation of 
these universal precautions is important, as health care 
organization has a responsibility to protect staff from 
potential danger and loss of man power if suffers from any 
injuries or illnesses due to direct or indirect exposure.2 

Due lack of training about safe handling of blood 
or body fluids , may leads to increase chances of 
occupational hazards related to students who are in 
direct contact with patients 3

Health care professional, who are working in 
hospitals are directly in contact with various patients of 
unknown serological status. The risk of infection after 
known occupational exposure is about 25%, there is a 
approximate 0.4 % risk of infection with HIV after 
percutaneous exposure to HIV contaminated blood to 
health care worker4, although the collective risk may 
increase as high as 2% amongst hospital staff 5 

Exposure to Sero positive patient is common in the 
developing countries. It was observed that accidental 

DOI Number: 10.37506/ijfmt.v14i4.11485
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exposure of health care staff as high as 13% while 
providing care for Sero positive patients.6

The majority of reported cases of occupational 
blood exposure were among nurses, paramedical 
staff and minorities were among physicians7. Similarly, 
nurses and health care staff are most frequently involved 
in occupationally acquired HIV infection8. Among 
midwives frequency of body fluid exposure showed 
that around 65% of them had experienced exposure 
to amniotic fluids or blood at least once in the past 6 
months 9. 

Use of universal precautions significantly decreases 
the number of incidents of occupation exposure to 
blood10,11 Nevertheless, the level of compliance 
with universal precautions is generally low, and the 
weakest aspects reported are not practicing hand 
decontamination12

The objectives of the present study were to assess 
knowledge, attitude amongst allied health care 
professional about universal precautions and to 
investigate their practices towards universal precaution, 
so that the information would be useful in identifying 
specific areas that may need further attention in the 
continuing education of Allied health care students and 
in providing feedback to these groups about improving 
safe practices. 

Material and Methods

This study was conducted under School of allied 
health sciences, DMIMS, Wardha. It was a cross 
sectional study and first year students of School allied 

health sciences who were willing to participate included 
in the study. After taking their informed consent total of 
150 students, brief introduction about the scope of our 
study, general demographic data was collected. 

 Complete procedures involved in the study was 
explained to them and the assurance of confidentiality of 
the data collected was given. Structured questionnaire 
on knowledge, attitude and practice was sent by internet 
to every participant. 

Results

All 150 students had replied positively, out of these 
35% were female and 64% male as depicted in Table 1. 

Table 1:  Gender wise distribution of Allied Health 
Care Professional students 

Gender Number (n=150) Percentage

Male 96 64%

Female 54 35%

Most of the students answered correctly the 
knowledge based questions on universal precaution 
related to disease and infective status of patient 63.8% 
and 84.5% respectively. Response for isolation of 
infected patient was 91.5%, for decontamination of 
devices was 65%. Universal practices and vaccine 
answered correctly by 67.1% and 58 % respectively. 
Cleaning and procedure of discarding of waste correctly 
answered by 87.2% and 88.8% students respectively in 
Table No.2 

Table 2 Distribution of Allied Health Science students as per knowledge of universal precautions  

Sr.No Knowledge about of universal precautions
Response 

% Answering 
correctly

1 Have you ever heard of universal precautions? 83%

2 Universal precautions are applied to patients with HIV and HBV only 63.8

3 Universal Precautions should be applied to all persons regardless of their infection 
status 84.5

4 Isolation is necessary for patients with droplet and blood borne infections. 91.5
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5 For decontamination of devices or instruments washing with usual detergent is enough 65

6 Used needles can be recapped after giving an injection 56.4

7 There is effective vaccine against all type of flu illness 57

8 Infected area should be cleaned promptly with sodium hypochlorite 87.2

9 Used mask is rap in a tissue paper or polythene bag and immediately discard it in the 
yellow waste bag 88.8

Table 3 - Distribution of Allied Health students as per practices they followed for universal precautions

Sr No. Practice of universal precautions Percentage (%)

1. I assume that blood and all body fluids of patients are infectious 75.2

2. I wear mask, gown and eye wear if procedures and patient care activities are likely to cause 
splashing of blood and body fluids 89.7

3. I dispose of used needles into a sharp box after injection 81.2

4. I wear gloves as the first step for cleaning contaminated surfaces 96.5

5. Washing with soap and water for 5 minutes is my first step after contact with infective 
material 86.3

6. I apply universal precautions in situations that might lead to contact with sweat 73.5

7. If I have a wound, I wear gloves before caring for patients 94

Table 4: Distribution of Allied Health students as per their attitude towards universal precautions 

Sr No. Attitude towards universal precaution 
practices

Strongly 
Agree (%)

Agree 
(%)

Not sure 
(%)

Disagree
(%)

Strongly 
Disagree

(%)

1. Using frequent hand washing can prevent 
you from getting flu like disease 42.7 41 12 1.7 2.6

2. I generally avoid to wear face during 
routine procedure 11.2 22.2 18.8 34.2 12.7

3. Wearing face mask during patient care is 
effective in preventing infectious disease 12.8 0.9 3.4 35 47.9

4. Reusing face mask can increase chances of 
getting infectious disease 10.2 4.2 6.8 41.5 37.3

Cont... Table 2 Distribution of Allied Health Science students as per knowledge of universal precautions  
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Attitude and Practice of universal precautions 
Concerning the use of protective devices, almost all 
respondents agreed on the practice of wearing protective 
material when exposed to deep body fluids or blood 
products (Table 3 & 4).

The use of gloves and wearing facemask when 
exposed to sweat, practices were poor, as only 33.9% 
of Allied health care professional students answered 
question correctly. The respondents’ practices toward 
disposal of sharps into a sharp box were good, regarding 
wearing gloves as the first step in cleaning surfaces, 
Also 86.3% of Allied health care professional students 
agreed that washing with soap and water for 5 minutes 
is the first step after contact with infective materials by 5 
point likert scale13.

Discussion

The study showed an overall moderate 
understanding of universal precautions among Allied 
health care professional, despite the fact that the majority 
of occupational blood exposures involved health care 
professionals. Furthermore, the knowledge score in 
our study was average; this may be related to the lack 
of regular training of universal precautions, especially 
in hospital.

Although the efficacy of universal precautions is 
contended, they remain a valuable way to minimize or 
prevent accidental exposure of staff to pathogens.14 

It is necessary to strengthen and clarify the concept 
of universal precautions and infection control guidelines 
among hospital staff, especially the staff of the allied 
health care professionals who are in direct contact 
with Patient care. Universal precautions are usually 
integrated in the current student training curriculum of 
health care workers. However, there is a lack of regular 
integration of universal precautions guidelines as part of 
the job training in our hospitals. 

Although infection control committees in hospitals 
have programmes of regular training and examination, 
proper implementation is necessary from better outcome. 
It should be more regular and comprehensive. 

Ryan et al14 recommend that there should be 
a systematic evaluation, knowledge pertaining to 
universal precautions. A more comprehensive ongoing 

educational program on universal precautions should be 
organized and this should be considered as a mandatory 
refresher course for all health care professionals in the 
hospitals. 

Van Wissen16 suggested that one way to achieve this 
is to select tarn get groups on the basis of prior knowledge. 
The content of the programme should be tailornmade 
according to the recommendations of the target group, 
and there could be a sympathetic forum in which more 
personal issues can be confidentially discussed.  

Most of the respondents in present study agreed 
that universal precautions should be used for all patients 
irrespective of their blood borne infection status. Many of 
health care staff readily admits their lack of knowledge. 
Support sessions should be provided for all staff in 
which feelings and fears can be openly discussed.17

Young et al, revealed that health care professional 
did not always used adequate protection if they would 
not be aware of patient’s infective status.18

Denic LM suggested that regular education up 
gradation is necessary at various level of knowledge 
in prevention of accidents, which will be helpful in 
reduction of occupation risk 19,20 

Conclusion

In this study, out of total 20 questions, students of 
allied health care professional had better knowledge in 
about 9 questions, Moderate knowledge in questions 7 
and Poor knowledge in 4 questions. Hence study showed 
overall moderate knowledge among the students. Hence 
training sessions of universal precaution may need to 
be conducted frequently for the students. Awareness 
amongst students can be achieved to maximum level 
by conducting awareness programs every year by the 
Infection control committee in the medical college 

It seems that Allied health care professional 
students have lack of systematic program of education 
about universal precautions during clinical practice. 

Occupational safety requires for reducing risks. Use 
of protective barrier is a major element of universal 
precautions, so we should encourage their use. 
Protective barriers must be readily available; infection 
committee members should ensure safe practices and 
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resolve related issues. Also the education of students 
during the years of clinical practice is very important. 
Post educational surveys or observational studies about 
universal precautions as practiced in clinical settings 
need further attention. 

Further studies should include physicians as well 
as support staff in order to gain a broader picture of the 
practice of universal precautions in hospitals. 

Ethical Clearance: Taken from institutional ethical 
committee.

Funding: Article did not receive any specific grant 
from funding agency 

Conflict of interest: Author declares that there is no 
conflict of interest 

Acknowledgment: Our sincere thanks to all 
participants.  

References
1. Centers for Diseases Control and Prevention. 

Recommendations for prevention HIV transmission 
in health-care settings. Morbidity and mortality 
weekly report supplements, 1987, 36(SU02).

2. Chan R, Molassiotis A, Chan E, Chan V, Ho B, Lai 
CY, Lam P, Shit F, Yiu I. Nurses knowledge of and 
compliance with universal precautions in an acute 
care hospital. Int J Nurs Stud. 2002 Feb; 39(2):157-
63.

3. Walsh G. AIDS: fear of contagion among nurses. 
British journal of nursing, 1992, 1(2):66–71.

4. Chin JE. Control of communicable disease manual, 
17th ed. Washington, American Public Health 
Association, 2000:1–9.

5. Wears RL, Vukich DJ, Winton CN, Fluskey 
LL, MacMath TR, Li S.An analysis of emergency 
physician’s cumulative career risk of HIV infection. 
Ann Emerg Med. 1991 Jul; 20(7):749-53.

6. Gounden YP, Moodley J. Exposures to human 
immunodeficiency virus among healthcare workers 
in South Africa. Int jr of gynecology and obst, 
2000, 69(3):265–70. 

7. Lymer UB, Schutz AA, Isaksson B. A descriptive 
study of blood exposure incidents among healthcare 
workers in a university hospital in Sweden. Journal 
of hospital infection, 1997, 35:223–5.

8. Centers for Diseases Control and Prevention. HIV/
AIDS surveillance report, 1993, 5(3):13.

9. Turner JG. AIDS-related knowledge, attitudes, 
and risk for HIV infection among nurses. Annual 
review of nursing research, 1993, 11:205–24.

10. Beekmann SE, Vlahov D, Koziol DE, McShalley 
ED, Schmitt JM, Henderson DK. Temporal 
association between implementation of universal 
precautions and a sustained, progressive decrease 
in percutaneous exposures to blood. Clin Infect 
Dis. 1994 Apr;18(4):562-9.

11. Wong ES et al. Are universal precautions effective 
in reducing the number of occupational exposures 
among healthcare workers? A prospective study 
of physicians on a Allied health care professional 
service. Journal of the American Allied health care 
professional Association, 1991, 265:1123–8. 

12. Gould D, Wilson-Barnett J, Ream E. Nurses’ 

infection-control practice: hand decontamination, 
the use of gloves and sharp instruments. International 
journal of nursing studies, 1996, 33(2):143–60. 

13. Patond S.Knowledge about Medico-legal aspect of 
documentation amongst Resident and faculty: A 
Cross-Sectional Study.JIAFM.2019:41(2):117-119.

14. Gerberding JL, Lewis FR, Schecter WP. Are 
universal precautions realistic? Surgical clinics of 
North America, 1995, 75:1091–104.

15. Ryan ME et al. Integrating HIV/AIDS policies 
and curricular content into baccalaureate nursing 
programs. Journal of nursing education, 1991, 
30(8):347–51.

16. Van KA, Wissen KA, Siebers RWL. Nurses’ 
attitudes and concerns pertaining to HIV and AIDS. 
Journal of advanced nursing, 1993, 18:912–7.

17. Steele A, Melby V. Nurses’ knowledge and 
beliefs about AIDS: comparing nurses in hospital, 
community and hospice Eastern Mediterranean 
Health Journal, Vol. 12, No. 5, 2006 661 settings. 
Journal of advanced nursing, 1995, 22:879–87. 

18. Young EW, Forti EM, Preston DB. Rural nurses 
use of universal precautions in relation to perceived 
knowledge of patient’s HIV status. International 
journal of nursing studies, 1996, 33(3):249–58.

19. Denic LM, Ostric I. Knowledge and occupational 
exposure to blood and body fluids among health 
care workers and medical students.Acta Chir 
Iugosl. 2012; 59(1):71-5.



Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4     285

20. Khandelwal, V., S. Khandelwal, N. Gupta, U.A. 
Nayak, N. Kulshreshtha, and S. Baliga. Knowledge 
of Hepatitis B Virus Infection and Its Control 

Practices among Dental Students in an Indian City. 
Int J Adolesc Med Health. 2017 Aug 18;30(5)



286      Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No.4

An analysis of the Inventory Level of Consumables in the 
Wards of a Tertiary Care Teaching Hospital in South India

Bhargav Kumar, Rajesh Kamath2, Jibu Thomas3, Karan Giriyan4, Nagraj5, Abhishek Pallerla6

1Final year Postgraduate Trainee, Master in Hospital Administration program, 2Assistant Professor, Prasanna 
School of Public Health, Manipal Academy of Higher Education, Karnataka, 3Manager-Operations, Kasturba 
Hospital, Manipal, Karnataka, 4Final year Postgraduate Trainee, Master in Hospital Administration program, 

Prasanna School of Public Health, Manipal Academy of Higher Education, 5Stores incharge. Kasturba Hospital, 
Manipal, 6 Final Year Postgraduate Trainee, Master in Hospital Administration program, Prasanna School of 

Public Health, Manipal Academy of Higher Education. 

Abstract
Material management is important and crucial for all healthcare industries because it not only deals with the 
financial aspects but also deals with the well-being of the hospital and quality care of the patient. Reducing 
inventory cost is a critical responsibility of healthcare managers in hospitals. Inventory management should 
be done with the help of proper value analysis. This study attempts to assess the inventory techniques and 
monthly maintenance figure which have contributed to efficient inventory management in a tertiary care 
teaching hospital.
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Introduction

Inventory management is a discipline primarily 
about specifying the shape and placement of stocked 
goods. It is required at different locations within a 
facility or within many locations of a supply network 
to precede the regular and planned course of production 
and stock of materials.

The motive behind materials administration is to 
achieve control over the procurement, stockpiling, 
retrievability, circulation, utilization and transfer of 
provisions and gear so as to complete the essential 
obligations of the association in a proficient, successful 
and sparing way. Materials administration looks to 
guarantee access to the correct materials, at the opportune 
time, to the perfect place, in any event at the lowest 

cost.1 This study endeavors to survey two methods: 
Monthly maintenance figures and stock records which 
have added to effective administration of stock at a two 
thousand bedded tertiary care teaching hospital. In an 
investigation, it was discovered that around 33% of the 
annual hospital budget is spent on purchasing materials 
and supplies, including medicines.2 In any tertiary care 
doctor’s facility, roughly 33% of the annual budget 
is spent on purchasing materials and supplies, with 
prescriptions constituting a significant majority of the 
same.3 

There is a requirement for sensible arranging, 
planning, sorting out and maintenance of the drug 
store and general consumables in a way that produces 
productive clinical services.4 Health administrators 
should utilize logical low-cost strategies to boost their 
profits. The medicinal store is a standout amongst the 
most widely utilized offices of the doctor’s facility and 
one of only a handful of zones where a lot of cash is spent 
on repeat purchases. These underline the requirement 
for arranging, planning and sorting out the medicinal 
stores in a way that brings efficiency in clinical and 
pharmaceutical services.5 Inventory management tries 
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to accomplish maximal yield with minimal venture 
input. Everything might be viewed as essential and 
there is an apparent need to supply increased services.6 
Hospital supervisors must set up proficient stock 
framework approaches for ordinary working conditions 
that additionally guarantee the clinics’ capacities to 
take care of crisis demand conditions.7,8 The word stock 
refers to any sort of asset having financial value and 
is maintained to satisfy the present and future needs 
of an organization. The hospitals have a centralized 
supply department where equipment and supplies are 
stored and from which they are distributed throughout 
the hospital to different units and departments. The 
supply department ensures the timelines, availability 
and safety of the supplies and equipment delivered 
throughout the organization directly. Store network 
costs devour as much as 40 % of the aggregate working 
spending plan, the second-biggest cost for healthcare 
organisations. Indeed, even little changes in production 
network execution can enormously affect a healthcare 
organisation’s cot structure, lessening store network 
costs by as much as 10 to 12 %. This impacts the quality 
of patient care and the revenue costs associated with that 
care. Inventory optimization can account for 10% of the 
overall savings.9 

This study depicts one such strategy to have better 
stock control over consumables at ward level. It is called 
Monthly Maintenance Figures, which was initially 
utilized in Military Clinics. Another zone of enhancing 
effectiveness in material administration is through 
enhancing turnover of stock. The general stores in the 
hospital under examination followed the utilization of 
stock and advanced another technique called stock file. 
The hospital has grown over the years from 950 beds to 
2050 beds as of 2014, with an average bed occupancy of 
1750 and an Outpatient average of 2500 patients for each 
day. It is indeed a test to oversee materials particularly 
consumables in the wards. 

Methodology

Phase 1: Observation of the indenting method by the 
wards to the stores and collection of the data from the 
general stores of issued consumables materials.

Phase 2: Verifying the issued items from the wards 
and consumption of those consumables by the patients.

Phase 3: Verifying the bed consumption data from 
the Medical Records Department and analyzing the data 
with bed occupancy of those 3 months.

MMF (Monthly Maintenance Figure), is an 
inventory management technique implemented in our 
hospital which predicts the usage of consumables based 
on the consumption pattern of the previous records of 
the consumables at the ward level.

Previous year consumption pattern was analyzed 
which contained the information related to consumables 
issued to the wards with average bed occupancy rate 
of the hospital. The main objective was to analyze the 
inventory stock days and their holding cost, revising the 
MMF (monthly maintenance figure) based on the above 
study for A and B items in the wards.

The list of consumables with ABC analysis was 
analyzed and segregated. A and B items from the list 
were compared against the data with inventory records 
from the wards and stores. The data was compared 
retrospectively with previous two years data to obtain an 
average consumption for all the respective wards.

The list of consumables specifically for the month 
of July to September 2016-17 and July to September 
2017-18 was compared. These three months were opted 
for because of the high purchase pattern in these three 
months for the respective years and also the increased 
bed occupancy. After taking an average, the consumption 
quantity of the particular item of the respective three 
months for both the years was given a fixed quantity, 
stating that the particular item is consumed not beyond 
the average value, and a standard deviation was fixed to 
the average quantity. By fixing the average consumption 
quantity with standard deviation, it can be assured that the 
consumption pattern will not cross beyond the standard 
deviation. After providing the consumption quantity, the 
cost per unit for particular item was calculated using the 
average quantity and the same was compared with the 
purchase cost of the consumables. The control measure 
was first implemented in the surgery and medicine wards. 
Based on the feedback received from these wards, the 
technique was later applied to rest of the wards in the 
hospital.

It was possible to estimate the financial resource 
that could be saved. For example, if the consumption of 
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‘Airway plastic size 03’ before taking average consumption and the standard deviation is 140 pieces and after taking 
average rounding up to 100 and S.D of 20, it can be said that the consumption of airway plastic cannot exceed 160 
and go below 80 pieces. The holding stock, average consumption and standard deviation with a final value of the 
particular consumables was calculated for all the issued consumables to their respective wards. 

Results

Comparing the stock consumption for three months (July, August, September) of consumables for 2015-16 and 
2016-17, Graph no 1 shows the consumption pattern of July to September of 2015-16, consumption pattern of July 
to September of 2016-17 of Medicine Male 2 Ward.

Graph 1: Represents the sample of the MM 2 ward consumption pattern of the consumables of the 
respective 3 months (July, August, September) of 2015-16 and 2016-17.

The consumption pattern was deviating in both the years. 2200 pieces of VACUTAINER NEEDLE was 
consumed in the year 2015-16 and 2300 pieces in the year 2016-17, which happened to be the highest. Whereas the 
least consumption was the CATHETER TROCAR 28F. Similarly, there was a 12.9% increase in the consumption of 
sterile containers. On the other hand, stool container consumption remained constant.

Table 1 represents a sample taken from the ward consumption pattern along with mean and standard deviation. 
Average consumption quantity was obtained from the respective two years data and the quantity was frozen. It can 
be stated that the stock maintenance should not be more than or less than the standard deviation. 

Table 1

CODE LIST OF ITEMS AVERAGE OF BOTH STANDARD DEVIATION

GS CAT531 CATHETER TROCAR 28FG 1 0

GS TUB163 TUBES CAPILLARY NON-
HEPARNISED 100*S PKT 35.5 ±21.9

GS VAC049 VACUTAINER NEEDLE FBN 
21GX1301746(365077) 883.3 430.8

GS CON206
CONTAINER STOOL 48 ±37.1

GS CON309 CONTAINER STERILE 110 ±20
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Table 2: Calculated mean, standard deviation of a sample of consumables along with their unit cost stating 
the final value after revising MMF

CODE LIST OF ITEMS AVERAGE 
OF BOTH

STANDARD 
DEVIATION COST/UNIT FINAL COST

GS CAT531 CATHETER TROCAR 28FG 1 0 282.6 282.6

GS TUB163 TUBES CAPILLARY NON-
HEPARNISED 100*S PKT 35.5 ±21.9 1.18 41.89

GS VAC049 VACUTAINER NEEDLE 
FBN 21GX1301746(365077) 883.3 ±430.8 4.62 4081

GS CON206
CONTAINER STOOL 48 ±37.1 5.34 256.32

GS CON309
CONTAINER STERILE 110 ±20 4.14 455.4

The above table shows the sample of selected consumables of Medicine Male 2 wards, where the consumption 
rate of Vacutainer needle FBN was highest and Catheter was the lowest among the consumables after taking the 
average quantity from the respective 3 months. The final value of the vacutainer needle after taking the mean was 
Rs. 4081/- 

Graph 2 
The above graph shows sample of the consumables in MF 1 WARD. Variation can be observed in 

consumption pattern of the respective items and holding stock. The consumption of gloves reduced by 1000 
for the year 2016-17 from 24000 in 2015-16. Similarly, the use of lancets also dropped to 500 from 1550. The 

consumption of face mask had increased by a significant 85.71% for the year 2016-17. 
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Table 3

CODE LIST OF ITEMS AVERAGE STANDARD 
DEVIATION FINAL VALUE

GS KIT064 
KIT NEBULIZER 

WITH MASK 
{ADULT}

25.83 ±8.61 1714.3

GS KIT188

KIT HIV 
DISPOSABLE {1 

EACH OF GOWN]
CAP] MASK $

1.33 ±0 115.42

GS LAN001 LANCET BLOOD 
{BLOODSAF} 512.5

±85.39
246

GS MAS018 MASK FACE 
DISPOSABLE 3 PLY 666.66 ±258.1989 824.7

GS GLO084

GLOVES 
EXAMINATION 
MEDIUM NON-

STERILE

7833.33 ±1169.045 12220

Table 3 shows the sample of selected consumables of MF 1 WARD, where the consumption rate of gloves was 
the highest and the consumption rate of HIV disposable kit was the lowest among the consumables. After taking the 
average quantity from the respective 3 months, the final value of the Gloves was Rs. 12,220/-

Table 4

WARDS BEFORE/ RUPEES AFTER/RUPEES SAVINGS/RUPEES

MM WARD 224795.8
78862.42 145933

MM 2 WARD 227319.13
80335.5 146983.6

MM 3 WARD 237358.07
94603.22 142754.8

MF 1 WARD 244990.24
80127.4 164862.8

MF 2 WARD 73971.6
19245.6 54726

MF 3 WARD 232311.1
75306.1 157005

SM 1 WARD 104158.2
28572.2 75586

SM 2 WARD 63222
33813.7 29405

SM 3 WARD 47495.5
14658.3 32837

SM 4 WARD 160667.5
46106.5 114561

SF 1 WARD 79496.5
25727 53768.9

SF 2 WARD
81361.8 22738.9 58622.9

SF 3 WARD 45261.8 12560.3 32701.5

Table 4 shows that after revising the MMF (monthly maintenance figure), the control measure was implemented 
in the surgery and medicine wards. A projected saving of Rs. 11,52,681/- per month and Rs. 45,02,724/- annually 
was achieved.
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Discussion

Materials management is an important issue for 
healthcare systems because it influences clinical and 
financial outcomes. Reducing costs in hospital inventory 
management is always critical for administrators at 
healthcare institutions. This study attempted to assess two 
techniques: Monthly maintenance figures and Inventory 
Index which had contributed to efficient management of 
inventory at this medical college teaching hospital. A 
retrospective study was carried out in the general store 
of this medical college teaching hospital. The study 
involved perusal of records maintained in the general 
stores and interviews of staff in general stores, nursing 
staff and inventory control team. After implementing 
MMF, it was observed that the stock kept at the store 
level reduced thereby the holding value of the stock also 
reduced. Using similar inventory control techniques, 
considerable savings can be made at the ward level. 
In today’s dynamic environment, it is imperative to 
manage materials efficiently. It enhances profitability 
and productivity. The study focuses on improving 
organizational efficiency and productivity by using 
this inventory management technique MMF (monthly 
maintenance figure). It suggests that administrators 
can use MMF as a control method to have a better 
control over stock outs or reduce the holding stock 
while perpetuating sustainability through this inventory 
management technique. 
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Abstract
The Covid -19 pandemic & lockdown has cause deliberate effect to human’s physical & mental health & 
trigger many psychological problems like anxiety, loneliness, stress, depression & other panic disorder. 
The investigators interested to find out the psychological impact of lockdown among general population & 
correlation with different components of modified psychosocial impact event scale. Researchers have used 
non – experimental descriptive research deign with Non – randomized convenient sampling & 500sample 
recruited for the study. Researchers have used standardized modified impact event scale in the form of 
5 point likert scale, they have identified that 366 sample(73.2%)have moderate stress,110 sample (22%) 
identified with severe stress & remaining 24 sample (4.8%) have mild stress. Another finding revel that each 
component having positive correlation with each other. The significant association of psychological impacts 
& selected demographic variables were found with use of modified impact event scale. Researcher have 
concluded that this type of event or diseases outbreak affect the mental health of the person , increased stress 
among individual & also affect the daily life of the person. 
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Introduction

People are advanced to be social animals & are 
wired to live in groups like family & friends. Being 
detached from the society can affect our health & it can 
be caused mental as well as physical health problems. 
Some possible psychological effects like increased 
anxiety, tension, loneliness, depression, stress may 
cause due to isolation. Society always help us to face this 
type of situation but if we lose the personal connection 
so it gives huge emotional impact on average person & 
difficult to deal1.

The first case of corona virus in India was reported on 
30th January, 2020. At the point of time when Covid-19 
was declared pandemic by WHO, it also promoted 
worldwide approaches like isolation, travel limitation, 
shut down of schools & colleges, no gate to gathers help 
to diminishing viral spread. This pandemic has sparked 
worldwide fear, anxiety, post traumatic stress disorder 
& other long term mental health problems2. On 22nd 
march, our Prime Minister Narendra Modi declared 
voluntary public curfew after that government has lined 
up with it lockdown in 75 areas where Covid cases had 
happened. Furthermore, the leader requested an across 
country lockdown for 21 days influencing the whole 1.3 
billion populace off India .On April 14th the lockdown 
has increased till 3rd may by our Prime Minister3.

Lockdown has lead to unemployment & business 
loss which has driven individual to experience ill effect 
of post traumatic stress disorder (PTSD).Due to so 
many issues the government of Gujarat propelled out 
one helpline number -1100 to provide mental guidance 
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during lockdown. However similar findings given by 
the city, based psychologist that 30% increases cases of 
anxiety & stress disorder. In the present study researcher 
want to find out the stress among general population of 
the selected area of Vadodara city.

Objectives

1. To Determine the Immediate Psychological 
impact; intrusion during the 3rd Stage of lockdown 
COVID-19, pandemic among general population.

2. To Assess the Immediate Psychological 
impact; Avoidance during the 3rd Stage of lockdown 
COVID-19, pandemic among general population.

3. To Ascertain the Immediate Psychological 
impact; hyperarousal during the 3rd Stage of lockdown 
COVID-19, pandemic among general population.

4. To find out the Correlation between components 
of impact event scale.

5. To Find out association between psychological 
impact with selected demographic variables among 
general population.

Assumption:

1. Social isolation, loneliness & health related 
anxiety may affect human psychological health.

2. Increasing unemployment & financial insecurity 
also increased impact on mental health.

Methodology

Research design: Non – experimental descriptive 
research design

Research setting: Selected areas of Vadodara city. 
Following are the setting of my study:

1. Waghodia road, Vadodara

2. Karelibag, Vadodara

3. Old Padra road, Vadodara

Subject: The samples in this study are general 
population residing in selected areas of vadodara city. 
Who has fulfilled in to inclusion criteria.

Sampling technique: Non – randomized convenient 
sampling

sample size:500sample

Variables: Demographic variables: age in years, 
gender, family monthly income, marital status, type of 
family, area of living, zone of your area, any family 
belongs to medical profession, major source of update 
during lockdown 

Research variable: Immediate psychological 
impact during 3rd stage of lockdown

Explanation of tool: 

Section 1: It includes 13 demographic variables.

Section 2: This is the modified impact event scale in 
the form of likert scale deals with 25 items to determine 
the stress after any traumatic event. 

This scale is categorized in 3 components “Intrusion” 
, Avoidance”, “Hyperarosal”

Pilot study:Pilot study was conducted in Ajwa 
Road of Vadodara city. After administering tool among 
50 sample the reliability score was checked by using 
Spearman Brown Prophecy formula (r=0.86) reliability 
test. so it reveals that the tool is highly reliable.

Statistics: Descriptive statistics : Mean , Median 
, Standard Deviation & Frequency Distribution, 
Inferential statistics : Correlation & Chi-square .

Result

Analysis has been done in different phases which 
are given in sections.

Section: I Findings related demographic variables of 
general population.

Section: II Findings related modified impact event 
scale score

Section: III Correlations between various component 
of modified impact event scale

Section IV: Findings of association between impact 
event scale with selected demographic variables among 
general population.
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SECTION: I FINDINGS RELATED 
DEMOGRAPHIC VARIABLES OF GENERAL 
POPULATION

Section 1: Frequency & Percentage Distribution of 
Demographic Variables 

This section reveals data that 275 sample (55%) 
were having age while another 225 sample (45%) were 
female.215 (43%) sample are having age group of 18 
to 28 years, 98 (19.6%) sample are having age group 
of 29 to 39, 64 (24.6%) is in age group of 40 to 50 
years, remaining 64 samples are in age group of 50-
60. For marital status 190 sample ( 38%) are single , 
305 sample(61%%) are married, only 5 sample (1%) 
are widowed. For the family size 307 (61.4%) from 
joint family & remaining 184 (36.8%) from nuclear 
family & 9 samples (1.8%) from extended family. For 
employment status 55(11%) are no having any job 

& majority of samples 365(73%) are employed. For 
monthly income of family 283 samples are having more 
than 30,000 income for month, another 146 samples are 
having salary between 20,000 to 30,000 per month. For 
area of living majority of samples 391(78%) come from 
urban area & remaining 109 (21.8%) come from rural 
area. for zone of areas majority of 186 samples from 
orange zone, another 169 from green zone & remaining 
145 (29%) from red zone. 120 (24%) samples are living 
in hotspot area & remaining 380(76%) samples are 
living in non-hotspot area.204 (40.8%) samples family 
member is going for work during lockdown &160 (32%) 
samples family member belongs to medical profession. 
majority of the samples 267(53.4%) are using television 
for update during lockdown. none of them having 
experienced any pandemic & epidemic outbreak . 

SECTION: II FINDINGS RELATED 
MODIFIED IMPACT EVENT SCALE SCORE

Table 1: Data frequency & percentage distribution of impact event scale score

Class interval Frequency Percentage

No stress 25 0 0

Mild stress 26-59 24 4.8%

Moderate stress 60-93 366 73.2%

Severe stress 94-125 110 22%

Interpretation: Above table shows that 366 sample(73.2%)have moderate stress,110 sample (22%) identifi ed 
with severe stress & remaining 24 sample (4.8%) have mild stress 

Graph 1: Mean of all component of modifi ed impact event scale 

Interpretation: Above graph revels that that among all the components intrusion means score is (40.62), 
Avoidance mean is (20.65) & hyperarousal mean is (20.95). 
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SECTION –III CORRELEATION AMONG THE VARIOUS COMPONANTS OF IMPACT EVENT 
SCALE

Table 2: Correlation among the various Components of impact event scale

Components r value significance

Intrusion Avoidance 0.29 Weak positive correlation

Avoidance Hyper arousal 0.17 Weak positive correlation

Hyperarousal intrusion 0.77 Strong positive correlation

Interpretation: Above table revels that each component is having positive correlation with each other. 

SECTION IV: FINDINGS OF ASSOCIATION 
BETWEEN IMPACT EVENT SCALE WITH 
SELECTED DEMOGRAPHIC VARIABLES.

Above section revels that selected demographic 
variables are associate with impact event scale gender of 
the general population with x2 value 10.41(1df=3.84),age 
of the population x2 value 51.69 (3df=7.82),marital 
status x2 value is 9.84 (3df=7.82), area of living x2 
value is 10.16(1df=3.84), zone of area x2 value is 23.44 
(2df=5.99) , living in hotspot area x2 value is 26.88 
(1df=3.84), family going out for work during lockdown 
period x2 value is 8.4 (1df=3.84) , any family member 
belongs to medical profession 23.5 (1df =3.84), Major 
source of update during lockdown related to Covid -19 
30.60 (3df=7.82).

Discussion

The study revealed that lockdown during Covid 
-19 causing physical & mental stress. Moreover work 
from home, restriction on travelling that factors may 
cause individual crisis. Fear of infection is increasing 
panic situation among all. Researcher have identify that 
366 sample (73.2%)have moderate stress,110 sample 
(22%) identified with severe stress & remaining 24 
sample (4.8%) have mild stress & all the components of 
modified impact event scale have a positive correlation 
with each other. all the selected demographic variables 
are associated with modified impact event scale. 

Conclusion

With specific review with all other studies, we 
conclude that we have to give more attention towards 

women, youngsters, peoples with responsibilities & 
concern for others. According to this study researcher 
find out that this type of event or diseases outbreak affect 
the mental health of the person. Majority of the samples 
are identified with moderate & severe stress. 

Recommendation

The researcher recommends that government 
should plan for tele-counseling, encouraging people 
for meditation, conducting research on psychological 
consequences & develop helpful information for public.
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of the sample kept confidential.
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Abstract
Cases of age estimation are seen by Forensic Practitioners. Identification is the establishment of the 
individuality of a person. A medico-legal dispute can arise at any age. Age estimation is needed to apply 
for government posts or pension or in cases of amnesia. Legal enforcement agencies often bring cases 
for estimation of age, a few examples are that for employment, superannuation, pension settlements and 
benefits. Use of fusion of sutures on the skull with other factors has been found reliable for age estimation. 
In the present study we studied skull roentgenogram of patients. These patients were advised roentgenogram 
for diagnostic and therapeutic purpose from other clinical departments. We studied the stage of fusion of 
coronal sutures in those roentgenograms where age of the patient was documented after verification against 
a standard identity proof. The suture was divided into upper half and lower half and stage of fusion was 
documented. We followed the Key stage of fusion of sutures. The earliest age of commencement of suture 
fusion was at 34 years and 30 years in its upper half and lower half respectively in our study. The earliest age 
of completion of suture fusion was 56 years in upper half and 50 years at lower half. 
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Introduction

Law enforcement agencies often refer cases of 
dispute of age to Forensic Practitioners 1,2. Identification 
is the establishment of the individuality of a person. 
It is either Complete/ absolute or Partial / Incomplete. 
Complete identification is where all factors are known. 
Incomplete identification is where certain facts are 
ascertained and others are unknown3,4,5. Race, age, sex 
and stature are considered the four parameters in forensic 
identification 4,5. Age of an individual is determined 
from teeth, bones, secondary sexual characters, general 
development and other features 2, 4, 5. 

The aim of the study is to study the pattern of 
fusion of coronal suture using skull radiographs and its 
association with documented age in male population in 
Western India. The objective is to study the stages of 
progression of closure of coronal sutures and compare 
with the existing literature.

Materials and Methods

The present study was conducted in Department of 
Forensic Medicine and Toxicology at Tertiary set up in 
Western India from November 2015 to November 2017. 
The study was a descriptive cross-sectional study.

Cases included were those who had been advised 
skull roentgenograms from clinical departments for 
therapeutic and diagnostic purposes. After informing 
the patients that on their approval their approval will be 
used for the study. An informed consent form was given 
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to the patients who were advised roentgenograms. Only 
those who consented and whose age was verified with 
a documented identity card were included in the study. 
Cases with fracture skull or no age proof document 
were not included in the study. Antero-posterior view 
or Postero-anterior view or lateral view of skull were 
included in the study. 

The study was approved by the institutional 
ethics committee. 

Methodology

1. Roentgenograms of cases where skull 
radiograph were taken were used for the study. The 
roentgenograms were studied in the computer where 
digital roentgenograms were taken. The digital 

roentgenograms were stored on a Compact disc. The 
roentgenogram of the patient where documented age 
(with reference to the stated Date of Birth in Dependent 
Card/ Aadhar card/Birth certificate/ Driving license/ 
Voter’s ID) was recorded were studied. Coronal suture 
was divided into upper and lower parts6 as shown in 
Table 1. Stage of fusion of the sutures was studied on 
the roentgenogram as 1- not commenced, 2- in process 
of fusion and 3-fused 7 as illustrated in Figure 1,2,3 
Respectively). 

Results 

A total of 221 male individuals were included in 
the study for fusion of coronal suture in males. Table 1 
shows the distribution of the stage of fusion in coronal 
suture in males in our study. 

Figure 1:21 years/ Male(stage 1) 
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Figure 2: 48/ Male showing coronal suture in the process of fusion in male.

Legend to Table Number 1

Upper half: upper half of coronal suture in male

Lower half: lower half of coronal suture in male

Stage of fusion of suture

Not commenced: fusion not commenced in coronal suture 

In process : in process of fusion in coronal suture

Fused: fused sutures in coronal suture 
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Figure 3 : 76 years/Male with fused coronal suture. 

Fusion of Coronal Suture in Male 

Graph 1 showing the number of samples in different stages of suture fusion in upper and lower half of 
coronal suture in male .

In our study, earliest age of commencement of fusion was 34 and 31 years in the upper and lower half respectively. 
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In the lower half earliest age of completion of fusion was 
56 and 50 years in upper and lower half respectively.

P value for age versus upper half of coronal suture is 
< 0.001as the age increases the trend is not commenced 
to fused.

P value for age versus lower half of coronal suture is 
< 0.001as the age increases the trend is not commenced 
to fused.

Test used is Fisher’s exact test.

Discussion

Due to faulty documentation of birth of an 
individual, many a dispute arise in the civil and criminal 
courts. Instances of it are documentation in refugee 
asylums, cases of amnesia or dementia, pension benefits, 
state benefits in the case of senior citizenship. Need for 
scientific confirmation of age is required even when 
birth documents are available 1,2. 

Chronological age is the time passed since birth. 
Bone age is the degree of maturation and fusion of the 
parts of bones. Bone age depends up on genetic, dietary 
and environmental factors8. 

Skull roentgenograms are advised by Oto-
rhino-laryngologist, dental surgeons, surgeons and 
physicians for common complaints in clinics. The same 
roentgenograms were taken if the patient consented for 
the study.

Sutures are like epiphyseo-diaphyseal plane. 
Edges of the sutures are the loci of growth 6. In skull 
roentgenograms, the suture is divided into upper and 
lower halves. An antero-posterior view and postero-
anterior view of the radiograph of the skull shows the 
Sagittal, Coronal and Lambdoid sutures 7,9.

On roentgenogram evaluation, where lucency of 
line is seen to be less than 2 cm, known age of the patient 
helps in deciding if it is a fracture or a part of a suture. 
Persistent lucency beyond the age of fusion indicates 
towards a fracture 10. Plain film Radiography is the most 
cost effective method in evaluating skull fractures, major 
sutures and common vascular grooves 11,12.

Interobserver variation is common in roentgenogram 
assessment 13. Film is affected by the shadows of the 

damaged tissue and subcutaneous tissue. It can be 
reduced by taking into account a second factor like 
documented age in this study. 

Description of Sutures where Fusion has not 
commenced 

Interdigitations are present in the anatomical 
location of sutures. They are radiolucent in appearance 
with a characteristic serrated appearance in the Outer 
Table 14, 15.

Description of Sutures in Process of Fusion

Beginning of fusion in sutures is identified by 
irregular radio-opacity on each side of the suture. With 
progress in fusion, radiolucent appearance of fusion and 
margins decreases 14, 15.

Description of Fused Sutures

Fused sutures are described as disappearance of 
all or part of the affected suture lines with loss of the 
normal inter-digitations.They appear straight rather than 
a serrated radiolucent line 14, 15. 

In Legal Medicine16, Anthropology 17, 
Neurosurgery 18 a lot of research has been done in the 
correlation between the fusion of cranial sutures and 
age of the individual. The incidence of Roentgenogram 
or Computed tomography for age correlation has been 
variable 19 .

The age range of our study is 20 years to 80 years 
which is similar to other studies. 7, 16, 17, 20, 21, 22, 23.

Sutures can be seen in a majority of roentgenograms 
20, 24 . Antero-posterior view of the skull showed 
lambdoid sutures and a portion of the sagittal suture, 
sometimes coronal suture was also seen. The lateral 
view will showed the lambdoid and coronal sutures 1,2, 25

Obliteration of cranial suture on roentgenograms 
has been studied with with greying of hair, wrinkles, 
arcus senilis and menopause 7 or with documented age 
21, 22, 23.

In our study the fusion of sutures started at 32 years 
and were fused by 60 years in all the cases similar to 
many studies in India 21, 22, 23 and in the west 16, 20, 26,27, 

28. 
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It has been opined if male skull is seen with serration of Coronal suture, age is assumed to be less than thirty 
years in 16, 17, 25, 29, 30. Similar to our study, fusion was observed to begin in the upper part of the suture 21,22,23,24, 31, 32, 

33, 34. A comparative account is given in Table 2. 

Table Number 2: Comparative account of Coronal suture fusion

Author Method Time of closure of Coronal Suture 

Krogman6 Gross skeleton 24 years to 38 years

Parikh 35 Roentgen ray 35 years to 40 years

Vij 3 Roentgen ray
Lower half – 40 years to 50 years
Upper half – 50years to 60 years

Ramachandran 36 Roentgen ray
Lower half – 40 years to 60 years
Upper half – 50 years to 60 years

Dikshit40 Roentgen ray
Start – 25 years to 30 years

Complete – 40 years

Mukherjee 37 Roentgen ray
Lower half – 25 years to 30 years
Upper half – 40 years to 45 years

Karmakar38 Roentgen ray
Start – 25 years to 30 years

Complete – 30 years to 40 years

Pillay 39 Roentgen ray 40 years to 50 years

Gaur et al.22 Roentgen ray
31 years -50 years

Table Number 2: Comparative account of Coronal suture closure

Conclusion

We studied the radiological stages of fusion of 
Coronal suture of the skull in association with the 
documented age and found a significant correlation 
between the two using a Scoring method. Coronal 
suture was found to start fusion by 31 years and earliest 
completion was at 50 years. Ectocranial suture closure 
can be used for age estimation with other associated 
factors. In our study the trend of correlation is increasing 
with age which strengthen the view that there is a 
significant relationship between suture closure and 
age. It is important to refine the methods of scoring 
or quantifying these structures to make it an unbiased 
observation. 
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Abstract
Firearm injuries are reported all over the world. From very basic thermodynamic structures to the most 
sophisticated semi-automatic and automatic guns of the present times, firearms are one of the common 
causes of significant mortality. In our country there is rampant use of unlicensed country - made firearms, 
particularly in rural areas. The present study was conducted at a teaching cum tertiary care hospital in 
Gwalior region of Central India, a region which is notoriously famous for the use of illicit firearms. 

The study was retrospectively done analysing the firearm injury cases brought to the mortuary of G.R. 
Medical College, Gwalior from January 2015 - December 2019 for post-mortem examination. All relevant 
information regarding autopsy cases were gathered from relatives, police paper; inquest reports, ballistic 
reports, crime scene findings, autopsy reports. A scientific tabulation of all relevant information was done to 
arrive at various epidemiological markers relating to firearm injury cases. 

In the present study it was concluded that young males were more vulnerable for firearm related deaths 
with 21-30 years age range showing maximal preponderance. While country made weapons and shotguns 
accounted for greater majority of cases, rifled weapons were involved either. A plethora of underlying social 
and psychological factors accounted for such death though region specific familial rivalries stood first in 
order. Maximum observed diurnal frequency of firearm deaths were reported in relatively calm hours of 
night, though no time segment was spared. While in most cases single shots were reported, few other had 
multiple inflictions. Head (including face) was the commonest site involved followed by thoraco-abdominal 
injuries. Homicide was the most common manner of firearm deaths.

Keywords: Firearms, shotguns, autopsy reports

Corresponding author: 
Mustaria Pankaj Kumar Shushil, 
Assistant Professor, Department of Forensic Medicine 
and Toxicology, Maharani Laxmibai Medical College, 
Jhansi (U.P.). email id: juglan@gmail.com

Introduction 

With the progression of human civilization, the 
quest for weapons have seen an unprecedented high 
in the present times.1 Right from periods of early and 
medieval history to present day, firearms of one type or 

the other have resulted in great mortalities. As on date 
there is a sharp increase in demand/usage of firearms 
by commoners of society. In our country, particularly 
in rural settings firearms are often associated with pride. 
With the easy availability of country made weapons in 
country like ours mingled with increase in day to day 
interpersonal conflicts, familial issues, social stress, 
infidelity, thinning familial and moral fabric, firearm 
mortalities have reached an all time high.2 The disastrous 
effect of projectile fired from firearm emanates out from 
the tissue injuries caused by reciprocal interaction of 
body tissues and projectile and transient cavitatory 
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effects of the vibrant release of energy.3,4

In Gwalior region of Central India firearm culture 
is very old with known in famous dacoities and kidnaps 
including social stigmata’s and pride. However, no 
scientifically assembled datas exists in this regard. 

The present study was done to study various 
epidemiological parameters related to firearm injuries 
to quantity the magnitude of problem as existing in the 
society. 

Aims and Objectives

The present study was undertaken to find various 
epidemiological markers related to firearm injuries as 
follows:

· To study the sex wise distribution of firearm 
cases.

· To study age wise distribution of firearm cases.

· To find out the location of firearm injury cases 
(rural settings/urban happenings). 

· To study the type of weapon used.

· To study the motive behind the firearm injury 
cases.

· To study the intra-day distribution of firearm 
cases.

· To study the site of firearm injury cases.

· To know the number of shots associated with 
firearm cases.

Methodology 

This study was done retrospectively analysing the 
medico-legal post-mortem reports of firearm injury cases 
in last five years from January 2015 to December 2019 
brought for autopsy at mortuary of Gajra Raja Medical 
College, Gwalior (M.P.). All firearm injury cases which 
witnessed spot death and were brought for examination 
with virgin firearm wounds and without any exploration 
were incorporated in the present study. Maximal para-
death information was collected based on history (if 
available), spot examination reports, police information, 
panchnamas, requisition papers, final reports produced 
by police, weapon reports and personal information of 
the deceased as received from the relatives. Decision as 
regard to type of firearm was based upon the detailed 
examination of wounds, status of burning, blackening, 
tattooing around the wound, opinion of the ballistic 
experts. Classification of injury as homicidal, suicidal or 
accidental was based upon close and detailed analysis of 
all available documents. In few cases were no opinion 
could be arrived at were labelled as uncertain.

Results 

A total number of 70 cases of death due to firearm 
injuries were analysed. Out of 70 cases only 59 cases 
were of males and 11 cases were of females. Maximum 
number of cases (31 cases) were reported to be in the 
age group 21-30 years, in the age group 11-20 years 
there were 14 cases, 11 cases in group 31-40 years while 
10 cases were reported in 41-50 years age group. No 
cases were reported in age range 61-90 years and one 
case was reported between 91-100 years of age. Of all 
the cases studied, 37 injury cases (52.86%) were from 
distant range, 24 (34.29%) from close range and 9 cases 
(12.86%) were from contact range. 

Table 1 : Distribution of cases according to gender

Gender No. of cases Percentage

Male 59 84.29

Female 11 15.71

Total 70 100
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Table 2 : Distribution of cases according to age

Age group (yrs) No. of cases Percentage

1-10 1 1.43

11-20 14 20

21-30 31 44.29

31-40 11 15.71

41-50 10 14.29

51-60 2 2.86

61-70 0 0

71-80 0 0

81-90 0 0

91-100 1 1.43

Total 70 100

A total of 26 cases were from country made weapons while 24 cases were from rifled firearms and remaining 
15 cases were by shot guns, in 5 cases the type of weapon remained unidentified. In the greater majority of cases i.e. 
54 (77.14%) there was single injury mark present while in 16 cases (22.86%) multiple injuries marks were present. 
A total of 37 cases (52.86%) were from rural background while 33 cases (47.14%) were reported from urban areas. 

Table 3 : Distribution of cases according to types of weapon

Nature of weapon No. of cases Percentage

Rifled 24 34.29

Shot gun 15 21.43

Country gun 26 37.14

Unidentified 5 7.14

Total 70 100

Head including face was by far the most important site of injury with 26 cases (it included both distant range 
shots and contact blasts) followed by thorax including 17 cases. Neck was the site of injury in 8 cases. Seven cases 
of death due to firearm injuries over extremities were recorded. Spinal column turned out to be the least common site 
involved with 3 cases in the present study. 
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Table 4 : Distribution of cases according to location of site

Location of site No. of cases Percentage

Abdomen 9 12.86

Thorax 17 24.29

Head and face 26 37.14

Neck 8 11.43

Limbs 7 10

Spine 3 4.29

Total 70 100

Property dispute in families was by far the most commonest reason for reported firearm injuries (37 cases). 
Personal revenge and extra-marital affairs amounted to second most commonest cause of firearm injuries (12 each). 
Impulse and harsh fire respectively were there in 4 and 2 cases. Three cases were reported whereby robbery was the 
underlying intent. 

Table 5 : Distribution of cases according to motive

Motive No. of cases Percentage

Extra marital affair 12 17.14

Disputed ancestral property 37 52.86

Revenge 12 17.14

Impulse rage 4 5.71

Harsh fire 2 2.86

Robbery 3 4.29

Total 70 100

A maximum number of 24 cases of firearm injuries were observed from 6 p.m. - 12 midnight followed by 22 
cases from 12 midnight to 6 in the morning. From 12 noon to 6 p.m. a total of 13 cases were observed and least 
number of cases in the study were recorded from 6 a.m. to 12.00 noon.

Table 6 : Distribution of cases according to time

Time No. of cases Percentage

12 mid night to 6 am 22 31.43

6 am to 12 noon 11 15.71

12 noon to 6 pm 13 18.57

6 pm to 12 mid night 24 34.29

Total 70 100
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On overall analysis of the data a total of 40 cases 
(57.14%) turnout to be homicidal, 15 cases (21.43%) 
were of suicidal nature while in 15 cases (21.43%) the 
dilemma remained and they were categorized uncertain. 

Discussion 

Gun shot injuries due to firearms is a world wide 
phenomena. Globally such injuries have been reported 
in almost each and every part of the world. From 
Sub-Saharan Africa5,6 to United States7 from United 
Kingdom8 to Pakistan9 there are reports of firearm 
injuries. Homicidal and suicidal firearm injuries are 
commonly reported from developed countries. 

As per latest data, India ranks third all over the world 
in firearm related deaths, next only to Brazil and United 
States. Nearly 9 in 10 killed in India were men and most 
commonly involved people aged 20-24 years.10

According to the United Nations Organizations, 
young males were more vulnerable to the victims of such 
violent crimes due to their high risk taking behaviours 
ranging from street quarrels to drugs, from possession of 
weapons to gang memberships.11 

In our study, males out numbered females with 
male:female ratio 5.36:1. More so, relatively young 
people in the age range of 11-30 years were victims in 
the largest proportions. Similar results were obtained in 
the study conducted by Fazle Ras Malik et al.12

Country-made weapons were the most common 
type used to produce gun shot wounds. Similar results 
were obtained in the study conducted by Fazle Ras 
Malik et al12 and Sangeeta Kumari et al2. In developed 
countries most common firearm weapon are rifled guns. 
A possible reason for such difference is because there is 
easy availability of local manufacturers of country made 
weapons and shot guns in developing countries like ours 
as against extra technically sound rifled weapons. Also, 
it is rather easier to get license of shot guns. Sangeeta 
Kumari et al2 reports that 55% of cases were from rural 
background. In our study also a total of 37 of 70 cases 
were from rural background while 33 cases were from 
urban areas among to a total of 52.8%.

In our study, mostly shots were aimed from distant 
range in majority of cases. In study by Sachan R et al13 
close range was found to be the commonest. However, 

in our study close range was the next after distant range. 
7 cases of contact blast were also observed in our study. 

Majority of cases in our study were homicidal 
deaths. These included deaths from distant range and 
close range combined together. A total of 15 cases 
could not be labelled as homicidal/suicidal. In the study 
by Fazle Ras Malik et al12 too the homicidal cases 
outnumbered other manners of death. Sangeeta Kumari 
et al2 reports ‘homicidal’ as the most commonest manner 
of death. Kohli et al14 and Singh BP et al15 reports similar 
observations. In most of such homicidal cases single site 
entry wound/injury marks were present. However, in 16 
cases there were multiple injury marks which were due 
to firearm injuries associated with assault. In the study 
by Brain Guetsclow et al16 suicidal deaths outnumbered 
homicidal deaths in past 30 years experience in United 
States. 

According to Hagras et al3 most firearm injury cases 
happened during night. Second in line were reported 
in afternoon while others were reported in morning. In 
our study also most of the cases were observed at night. 
According to Sangeeta Kumari et al13 50% of the cases 
were observed in night.

Sachan R et al13 reported that property dispute 
were the underlying cause in most of the cases to be 
followed by incidences like dacoities and personal 
animity. This is in alignment with the present study were 
disputed ancestral property issues were the commonest 
of all reasons for firearm fatalities in our regions. Also, 
most of these cases were reported from relatively rural 
background and familial rivalries were seen transcending 
through generations. This in turn is also attributable to 
easily availability of country made weapons. 

Revenge and extra-marital affairs was yet another of 
an important reason underlying firearm injury cases in 
present study. However, the trend here was more often 
observed from relatively urban areas and more often then 
not were seen caused by rifled weapons. Impulse rage 
and harsh fire were also observed in the present study. 

Similar findings were observed by Iram Khan et al17 
whereby they observed family feud to be the commonest 
of all reasons for firearm related deaths. Conflict and 
robberies were amongst the next few causes in this study. 
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In the present study head including face turned out 
to be the commonest involved site in firearm injuries 
cases. An equal number of cases of injury to thorax and 
abdomen when combined together were observed in 
the study. Regional injuries over neck, limbs and spine 
were amongst other bodily location observed. Head and 
face were more commonly involved in gun shot injury 
cases with suicidal manners while thoracoabdominal 
involvement was more commoner in distant range shots 
with homicidal manner. This is in accordance with 
the principle of common knowledge that head (face 
and temple) are the sites of easiest access for suicidal 
attempts. Also, due to greater surface area available 
thoracoabdominal injuries are more often involved in 
distant range shots. 

In the study by Iram Khan et al17 similar results 
were obtained as they mention head and neck region to 
be the most preferred location for execution of suicidal 
ideations while relatively broad areas of trunk (chest + 
back + abdomen) providing greater available surface 
for aiming to be most commonest location in homicidal 
infections. 

In a study in Saudi Arabia18 head and chest was 
found to be a common site for firearm entrance wounds. 
According to Hussain et al9 head and neck injuries 
accounted for most deaths attributable to firearms. 

Conclusion

The present study highlights the facts that in 
the developing country like ours homicidal firearm 
injuries are more than suicidal ones as against the 
trends in developed countries. Male gender, young age 
alongwith easy availability of country made firearm 
weapons account for most mortality. Underlying cause 
of such inflictions includes trivial fights with minimal 
provocation to more sinister family feuds, continuing 
generations, mingled with elevated sense of pride in a 
society, full up of social/familial stigmatas. Though, 
cases were found distributed all throughout the day, 
night were more suited for silent and easy execution of 
such intends which, at least, can be partly attributable 
to intoxication. Involvement of vital cavities of body 
including cranium, chest, abdomen and visceral organs 
therein make it easier for the perpetrator to materialize 
their motives with ease.

Given the ever increasing trends of firearm injuries, 
it is of utmost important that government authorities 
put a strict vigilance and control over assemblage, 
production, distribution, circulation and licensing of 
such deadly weapons coupled with stringent measures to 
curb such menace with commitment. On the other hand, 
strengthening the social fabric and reducing interpersonal 
conflicts are to be attempted as social levels to change 
the mindset of the people in general. 
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Abstract
Aim: Comparison of the mesiodistal crown measurements made on plaster models and CBCT-images.

Materials & Methods: Thirty pre-existing CBCT records of the maxillary arch and type-III stone 
orthodontic models, soaped and polished were used in this study. A digital vernier caliper was used to make 
measurements on each cast. The largest mesiodistal crown dimension of each tooth was measured from 
central incisor to the second premolar of one quadrant of the maxillary arch. The OnDemand 3D program 
(Cybermed Co, Seoul, Korea) was used to convert CT DICOM images into 3D reconstructed images. The 
mesiodistal crown width measured using the OnDemand 3D program.

Results: The precision of the measurements on the plaster models and on the CBCT 3D reconstructed 
images were the same. There was no significant difference between them as evaluated by paired t test. 

Conclusion: The distance and the precision of the measurements on the plaster models and on the CBCT 
3D reconstructed images are equivalent. CBCT 3D reconstructed images can replace the process of making 
plaster models. 
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Introduction

The CBCT, specifically developed for the 
maxillofacial region, provides numerous clinical 
applications, from the positioning of dental implants 
to the study of the respiratory system. Furthermore, 
it provides greater spatial resolution of high-quality 
images, through shorter scans and with less radiation 
than conventional computed tomography. 

In the field of orthodontics, CBCT allows us to 
undertake a more precise diagnosis, by providing 
information on the three-dimensions of the orofacial 
structures and to replace two-dimensional (2D) 

radiographs. Moreover, we can obtain three-dimensional 
images of teeth that can then be measured; measurements 
that traditionally were done by hand on plaster study 
models.1 CBCT scans have the potential to be as 
acceptable to patients and practitioners as other forms 
of dental models. 

Plaster models of the dentition have been used 
traditionally for orthodontic evaluation and are 
considered the “gold-standard” for arch space analysis. 
Some of the advantages of plaster dental models include 
accuracy, a high level of physical permanence over time 
and a relatively low production cost.2 However, plaster 
models have disadvantages, including breakage, storage 
costs and weight. It has been evident from experience 
that plaster casts present precise and reliable information 
about patients’ dental arches, position of teeth and 
their dimensions.3 Patients’ orthodontic data is usually 
obtained from measurements of dental casts by a digital 
caliper and are further stored for future use. Currently 

DOI Number: 10.37506/ijfmt.v14i4.11490
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it is necessary to store the patients’ plaster casts for 
legislative and further clinical workups, however with 
the use of stored patients’ data in the digital form we 
not only retain the possibility of reproducing the dental 
casts when the necessities arise we also eliminate 
the unnecessary storage of plaster casts which are not 
readily required. The disadvantage of using the plaster 
casts include the burden of their storage, risk of damage 
or breakage, their heavy weight and difficulties in 
sharing their data with other professionals involved in 
the patients’ care4.

The purpose of this study was to compare 
measurements made on traditional plaster models with 
measurements made from digital renderings of CBCT 
scans of the same patients.

Materials & Methods

A retrospective, hospital-based study was 
conducted using the following pre-existing records of 
30 consecutive patients who attended the Department 
of Orthodontics & Dentofacial Orthopaedics, School of 
Dental Sciences, Sharda University, Greater Noida:

® CBCT records of the maxillary arch.

® Type-III stone orthodontic models. 

In this study, a Digital Vernier Caliper with a 
measuring range of 0–150 mm/ 0–6 inch, resolution: 

0.01mm/ 0.0005 in, repeatability: 0.01mm/ 0.0005 in, 
accuracy: + 0.02 mm/ 0.001 in. (<100 mm), + 0.03 mm/ 
0.001 in. (>100 – 150 mm), maximum measurement 
speed: 1m/s, was used to make measurements on 
each cast to the nearest 0.01 millimeter. The largest 
mesiodistal crown dimension was measured of each 
tooth from central incisor to the second premolar of one 
quadrant of the maxillary arch. As described by Hunter 
and Priest in 1960, the greatest mesiodistal diameter 
was taken from the anatomic mesial contact point to the 
anatomical distal contact point of each tooth measured 
parallel to the occlusal plane.5

The CBCT images of these subjects were obtained 
from the archives of the Department of Oral Medicine 
& Radiology using CareStream 9300, USA at a slice 
thickness of 0.75 mm. 

The CT DICOM (digital imaging and 
communication in medicine) images were converted 
into 3D reconstructed images using the OnDemand 3D 
program (Cybermed Co, Seoul, Korea). Radiodensity 
was set between +1000 and +3000 on the Hounsfield 
unit (HU) scale so that all the hard tissue of a tooth could 
be expressed.

With these 3D reconstructed images, the 3D tooth 
images were acquired by eliminating the adjacent 
anatomic structures and the mesiodistal crown width 
measured using the OnDemand 3D program. 

Fig. 1. Digital Vernier Caliper
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Fig. 2. Orthodontic Study Models

Fig. 3. Measurement of mesio-distal width of 
orthodontic study models

Fig. 4. 3D reconstructed CBCT image of maxilla
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Fig. 5. Measurement of mesio-distal width using OnDemand 3D software 

Study Design

The mesiodistal width of the crown of five permanent 
teeth in a maxillary quadrant was measured. The teeth 
included were the central incisor to the second premolar 
of one quadrant of the maxillary arch on the plaster 
model and in the CBCT image for the same subject. The 
data was collected, compiled and analyzed statistically 
using software for statistical analysis. After testing for 
normality, the paired student’s t-test was applied for 
comparison between the groups. Level of significance 
(p-value) was set at 5%. This data was compared using 
statistical analysis to verify if the digital images from 
CBCT are an acceptable alternative to plaster models.

Inclusion Criteria

• A complete permanent dentition of ten 
permanent from the second premolar of one quadrant 
to the second premolar of the other quadrant of the 
maxillary arch .

• Absence of anomalies in the number, size, and 

dental shape.

• Good quality of study models.

• Absence of large occlusal restorations or the 
presence of prostheses

Exclusion Criteria

• Blebs or voids on the plaster models

• Fractures on the teeth of the plaster models

• Missing teeth

• Definitive obstructions (e.g., odontoma or 
supernumerary teeth); 

• Impacted teeth.

Results

The precision of the distance measurements on 
the plaster models and on the CBCT 3D reconstructed 
images were the same. This was confirmed by the 
estimated characteristics including confidence intervals. 
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There was no significant difference between them as evaluated by paired t test. The accuracy of the CBCT 3D 
reconstructed images for measurements with respect to the plaster models was estimated using standard deviation 
of differences between the plaster models and the CBCT images. The standard deviation values did not significantly 
differ between the plaster models and the CBCT 3D reconstructed images. 

Table 1: Mesiodistal crown measurements on the plaster models and CBCT 3D reconstruction images

Parameters Group N Mean S.D.
Std. 

Error 
Mean

df Mean 
Difference

Std. Error 
Difference

95% Confidence 
Interval of the 

Difference
Cohen’s d t p Value

Lower Upper

CENTRAL 
INCISOR

CBCT 30 10.5427 0.5487 0.1002

29 -0.1043 0.051 -0.2096 0.0009 0.17349726 2.0277 0.0519

CAST 30 10.6470 0.6494 0.1186

LATERAL 
INCISOR

CBCT 30 7.8187 0.4140 0.0756

29 -0.0923 0.048 -0.1912 0.0065 0.20883077 1.9103 0.0660

CAST 30 7.9110 0.4683 0.0855

CANINE

CBCT 30 8.0103 0.6505 0.1188

29 -0.0127 0.052 -0.1187 0.0934 0.02188272 0.2443 0.8087

CAST 30 8.0230 0.5005 0.0914

FIRST 
PREMOLAR

CBCT 30 7.0273 0.5235 0.0956

29 -0.0140 0.007 -0.0289 0.0009 0.02667165 1.9187 0.0649

CAST 30 7.0413 0.5263 0.0961

SECOND 
PREMOLAR

CBCT 30 6.5677 0.4149 0.0757

29
-0.0360

0.029 -0.0947 0.0227 0.08532681 1.2550 0.2195

CAST 30 6.6037 0.4288 0.0783
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Discussion

The goal of the present study was to compare the 
accuracy of measurements taken on a CBCT image 
with manual measurement data of a dental cast. There 
were no significant differences observed in between the 
measurement methods. Of the two methods, the smallest 
mean error (0.075 mm) was observed when registering 
the CBCT dental image.

Although producing a dental stone cast model 
can be laborious, this is the preferred method due to 
requirement of less skill than in CBCT image processing 
and measurements. 

There has not been any study comparing directly the 
linear measurements taken on a 3D reconstructed CBCT 
image and plaster model. Kasparova et al. (2013) in a 
study compared traditional plaster casts, digital models 
and 3D printed copies of dental plaster casts based 
on various criteria in order to determine whether 3D 
printed copies obtained using an open source system can 
replace traditional plaster casts in dental practice. They 
concluded that the scans can replace traditional plaster 
casts primarily due to their accuracy and price.3

Disadvantages include high cost of CBCT imaging 
and the exposure to radiation. It was noted by Signorelli 
et al. (2016) that although a single CBCT image can 
replace most of the conventional set of orthodontic 
radiographs, one set of conventional orthodontic 
radiographs still entails 2-4 times less radiation than 
one CBCT. In CBCT, reducing the height of the field 
of view and shielding the thyroid are advisable methods 
and must be implemented to lower the exposure dose.6 

The advantages of the CBCTs is that they do not require 
production of a dental stone model and that registration 
can be non-invasive. Keeping patients’ data in digital 
form can help solve the storage problem, as all of the 
study models must be kept for certain period of time, 
which requires a large storage space. On the other 
hand, the CBCT files take up no physical space. This 
is an environmentally sensible choice as opposed to 
the traditional gypsum casts.7 Digitalization of the 
data also offers a solution for retrieval and transfer of 
the patients’ data as and when required by the team of 
various physicians responsible in the care of the patient. 
However, from the legal point of view one must be 
vigilant when sharing patients’ data as there are potential 

confidentiality and privacy issues that could be prone to 
misuse. 

Further investigations are required in this field and 
there is a need to focus on simplifying the process of 
CBCT imaging. There is also a scope for reconstructing 
data for 3D printers directly from the CBCT scans 
to eliminate the intermediary step of manufacturing 
traditional plaster casts. 

Conclusions

The precision of the measurements on the plaster 
models and on the CBCT 3D reconstructed images are 
equivalent. CBCT 3D reconstructed images can replace 
the process of making plaster models. The CBCT 
imaging has the advantage of being faster, easy to store 
and environmentally sustainable option when compared 
to taking impressions and making plaster models.
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Abstract
Introduction: Personal identification is becoming increasingly important not only in legal medicine but also 
in criminal investigation, identification and in Genetic Research. The grooves present on the lips are unique 
for every person. Cheiloscopy is a forensic investigation technique that deals with the identification based 
on lip traces.The aim of this study was to assess the specific lip print pattern for personal identification, its 
uniqueness among males and females and the reliability of the technique in suspect identification at the 
crime site.

Materials and Methods: The study sample comprised 200 individuals (100 males and 100 females) aged 
between 10 and 50 years; dark-colored lipstick was applied uniformly on the lips and clear impressions of 
the lips were taken on the bond paper. The scanned lip-print image studied using Microsoft office picture 
manager. Fingerprints were analyzed by following the classification given by Suzuki and Tsuchihashi. 
Chi-square test and p-value of the samples were calculated.

Results: The study revealed that the lip print patterns for each individual were unique and there was no 
peculiar pattern distribution among male and female subjects.

Conclusion: Cheiloscopy is analogous to fingerprint analysis and can be used as a tool for individual 
identification along with dermatoglyphics. It can also be used as an aid in forensic sex determination. 

Keywords: Cheiloscopy, Lip print, sex determination, Lip pattern 

Introduction

Personal identity of human is most challenging and 
is a fundamental process in Legal Medicine, both in civil 
and criminal terms.1Article 6 of Universal Declaration 
of Human Rights states that everyone has a right to 
recognition everywhere as a person before the law.2 There 
are many well-known methods of human identification, 
commonly as fingerprints, palm-prints and foot-prints by 
recognizing the pattern of furrows and ridges. Similarly 
Lip-print is also a known method (Cheiloscopy) for 
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identification of an individual. Lip prints are identifiable 
as early as the 6th week of intrauterine life, and from then 
on, their pattern rarely changes, resisting many afflictions 
such as herpetic lesions.3The creases on the vermillion 
border of the lips, which appear as white area in the lip 
prints, and the raised reddish areas outlined by these 
creases appear as dark areas are analogous to furrows 
and ridges present on finger, foot and palm.4 Japanese 
scientists, Tsuchihashi and Suzuki have carried out the 
most extensive research in this field and established 
that lip print patterns are unique for each human being. 
They also proposed a classification of lip prints, that is 
the most widely used classification in literature to date.5 
Awareness of the modern techniques of crime detection 
has alerted the criminals for taking sufficient precautions 
like the use of gloves. In such circumstances, the 
identification of criminals using accurate methods like 
fingerprint analysis fails to establish a positive identity. 
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The investigators can rely on cheiloscopy as supportive 
evidence in specific investigations6and study on 
variations in the patterns of grooves among males and 
females could also help in sex determination.7

The objective of this study was to assess the 
specific lip print pattern for personal identification, their 
uniqueness among males and females and the reliability 
of technique in suspect identification at the crime site.

Material and Method

The present prospective study was conducted in 
the Department of Forensic Medicine, CMC, Ludhiana. 
The study sample comprised of 200 individuals (100 
males and 100 females) from general population in the 
age group of 10-50 years over a period of 6 months 
following inclusion and exclusion criteria. The subjects 
willing to participate in the study and having healthy 
upper and lower lips along with well defined vermilion 
border, vermilion zone and labial tubercle were included 
in the study. Subjects with pathology like deformity, 
inflammation, trauma, malformation and surgical scars 
of lips and allergy to lipstick or having generalized skin 
allergy were excluded. 

The study protocol was approved by an institutional 
ethical committee before commencing the study. All the 
subjects were grouped separately in four sets of 10 males 
and 10 females each, according to the age groups like 
A-10 to 20 years, B- 21 to 30 years, C- 31 to 40 years, 
D- 41 to 50 years. Each subject identity was hidden from 
the analyzer. Informed written consent was taken before 
obtaining the lip prints. 

Procedure of collection of sample

The subject was asked to clean his/her lip thoroughly 
with water and dry it with tissue paper. A non glossy 
dark colored lipstick (Lakme, Hindustan Lever Ltd., 
India) was applied on the lips starting from the mid line 
and moving up to the vermillion border. The lipstick 
was allowed to dry for about 2 minutes. To ensure the 
lipstick spreads evenly over lips, the subject was asked 
to rub the upper and lower lips together prior to taking 
the print. The bond paper bearing serial number and date 
was provided to subject. The subject was asked to press 
his/her lips onto the paper by holding it between the 
lips, so as to leave a clear impression of lips on the bond 

paper. The lip-print was scanned and image obtained 
was magnified and was studied using Microsoft office 
picture manager. Samples analysis were calculated by 
Suzuki and Tsuchihashi classification8as, 

Type I - A clear-cut groove running vertically across 
the lip,

Type I’ - Partial-length groove of Type I, 

Type II - A branched groove, 

Type III - An intersected groove, 

Type IV - A reticular pattern and 

Type V - Other patterns. 

The data was statistically analysis. Chi-square test 
was applied to see the significant differences in lip print 
patterns and demographic parameters and p-value less 
than 0.05 was considered significant. 

Results 

Lip prints of each individual showed unique pattern. 
All four quadrants of upper and lower lips in each 
individual did not have only one pattern but appeared to 
have a mixture of different patterns. The most common 
pattern of upper lips in males were that of the Type I’ 
(30.75%) followed by Type II(27.25%), Type I(21.5%), 
Type IV (8.25%), Type V (6.5%) and Type III (5.75%).
Where as in females the most predominant pattern of 
upper lips was that of Type II (35.25%) followed by 
Type I (33.5%), Type I’ (15%), Type IV (8.5%), Type 
III (4.5%) and Type V (3.25%)(Table 1). 

The most predominant pattern of lower lips in males 
were that of the Type I (42.75%) followed by Type II 
(32.75%), Type I’ (13%), Type IV and Type V (4 %) 
each and Type III (3.5%).Where as in females the most 
predominant pattern of lower lips were that of Type I 
(40.25%) followed by

Type II (31.25%), Type I (10.25%), Type IV 
(9.75%), Type III and Type V (4.25%) each (Table 2). 
The percentage of lower lip print patterns (Type I and 
Type II) in both sexes was almost similar in different 
quadrant (Table 2) . The p- value between both sexes 
was insignificant among lower lip pattern.
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Among males and females, the upper lip showed 
a predominance of Type II (31.25%) of all the patterns 
followed by Type I (27.5%), Type I’(22.88%), Type IV 
(8.37%), Type III (5.13%) and Type V (4.87%). The 
lower lip showed a predominance of Type I (41.5%) 
among all patterns. This was followed by Type II (32%), 
Type I’ (11.62%), Type IV (6.88%), Type V (4.12%) 
and Type III (3.88%).(table 3)(p-value significant(0.00))

Comparison of Pattern of lateral and middle 
segments of upper lip and lower lips in males and 
females separately is shown in Table-4 and Table- 5. 
p-value significant in the lateral segment of both lip 
patterns of males(0.00)(Table 4) and p-value significant 
among middle segment of lower lip pattern in males 
and females, 0.00 and 0.01 respectively.(Table 5)While 
comparing the lip patterns of males and females(Table 
6) the Chi-square test (30.569) and p-value (0.00) is 
significant.

Table- 1: Lip print patterns in different segments of the upper lip of study group population

Types Gender ULL ULM URM URL TOTAL %age Chi-Square test p-value 

I
Males

Females 
27
33

17
28

26
33

16
40

86
134

21.5
33.5

4.129 0.247

I’
Males

Females
21
10

36
19

31
15

35
16

123
60

30.75
15

22.564 0.000

II
Males

Females
30
44

29
29

24
37

26
31

109
141

27.25
35.25

1.791 0.618

III
Males

Females
5
4

3
5

8
6

7
3

23
18

5.75
4.5

1.961 0.590

IV
Males

Females
7
4

10
15

7
7

9
8

33
34

8.25
8.5

- 0.601

V
Males

Females
10
5

5
4

4
2

7
2

26
13

6.5
3.25

1 0.801

Total
Males

females
100
100

100
100

100
100

100
100

400
400

100
100

- -
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ULL- upper left lateral, ULM- Upper left middle, URM – Upper right middle, URL – Upper right lateral 

Table 2: Lip print patterns in different segments of the lower lip of 100 males and 100 females

Types Gender LLL LLM LRM LRL TOTAL %age

I
Males

Females 
44
36

50
49

46
44

31
32

171
161

42.75
40.25

I’
Males

Females
13
14

9
13

14
5

16
9

52
41

13
10.25

II
Males

Females
33
28

28
24

32
29

38
44

131
125

32.75
31.25

III
Males

Females
5
5

4
1

1
7

4
4

14
17

3.5
4.25

IV
Males

Females
3
10

5
9

4
12

4
8

16
39

4
9.75

V
Males

Females
2
7

4
4

3
3

7
3

16
17

4
4.25

Total
Males

females
100
100

100
100

100
100

100
100

400
400

100
100

LLL- Lower left lateral, LLM- Lower left middle, LRM –Lower right middle, LRL – Lower right lateral 

Table- 3: Showing lip patterns on both lips of the study group and its percentage

Types Type I Type I’ Type II Type III Type IV Type V Total

Upper lip% 220(27.5) 183(22.88) 250(31.25) 41(5.13) 67(8.37) 39(4.87) 800

Lower lip % 332(41.5) 93(11.62) 256(32) 31(3.88) 55(6.88) 33(4.12) 800

Total 552(34.5) 276(17.25) 506(31.63) 72(4.5) 122(7.62) 72(4.5) 1600
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Table 4: Comparison of Lateral Lip print patterns of both lips in males and females separately

Types Type I Type I’ Type II Type III Type IV Type V Total

Upper lip % (ULL) 
Male 43(21.5) 56(28) 56(28) 12(6) 16(6) 17(6.5) 200

Lower lip % (LLL) 
Male 75(37.5%) 29(14.5%) 71(35.5) 9(4.5) 7(3.5) 9(4.5) 200

Upper lip % (ULL) 
Female 73(36.5) 26(13) 75(37.5) 7(3.5) 12(6) 7(3.5) 200

Lower lip % (LLL)
Female 68(34) 23(16.5) 72(36) 9(4.5) 18(9) 10(5) 200

ULL (Upper Lateral Lip), LLL (Lower Lateral Lip) 

Table 5: Comparison of Lip print patterns of Middle segment both lips in males and females separately 

Types Type I Type I’ Type II Type III Type IV Type V Total

Upper lip% 
(UML) Male 43(21.5) 67(33.5) 53(26.5) 11(5.5) 17(8.5) 9(4.5) 200

Lower lip % 
(LML) Male 96(48) 23(11.5) 60(30) 5(2.5) 9(4.5) 7(3.5) 200

Upper lip 
%(UML) Female 61(30.5) 34(17) 66(33) 11(5.5) 22(11) 6(3) 200

Lower lip% 
(LML) Female 93(46.5) 18(9) 53(26.5) 8(4) 21(10.5) 7(3.5) 200

UML (Upper Middle Lip), LML (Lower Middle Lip) 

Table - 6: Comparison of lip patterns of males and Females

Type I I’ II III IV V Total

Male (%) 257(32.13) 175(21.87) 240(30) 37(4.62) 49(6.13) 42(5.25) 800

Female (%) 295(36.87) 101(12.63) 266(33.25) 35(4.37) 73(9.13) 30(3.75) 800
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Discussion

When there is lacking evidence like finger prints 
the valuable lip grooves can be used successfully.3 The 
edges of the lips have sebaceous glands with sweat 
glands in between therefore, secretions of oil and 
moisture enable development of ‘latent’ or persistent 
lip prints, analogous to finger prints.9 Few studies on lip 
morphology and patterns have shown that chelioscopy 
has a potential to become an additional weapon for 
personal identification.10 

In the present study lip prints were recorded by 
closed lips method. In closed mouth position, the lip 
exhibits well-defined grooves, where as in the open 
position the grooves are relatively ill defined and difficult 
to interpret.11 

In the present study, no two lip print patterns 
matched each other, thus establishing the uniqueness 
of lip prints, which is in agreement with the report of 
Tsuchihashi et al.8The most predominant lip pattern 
in our study group was Type I (34.75%) followed by 
Type II (31.63%), Type I’ (17.25%), Type IV (7.62%) 
and Type III and Type V (4.5%) each(Table 3) which is 
in accordance with study conducted by Multani et al.12. 
They also reported the most common lip pattern as Type 
I(27.5%) in the entire population of their study and the 
least common was Type V (7%). While Verghese et al., 
in their study on Kerala population, found that Type IV 
pattern was predominant.13

In our study we observed almost same lip print 
patterns in both sexes except in male Type V was 
5.25% where as in females it was 3.75 %.(Table 6). We 
observed Type I lip pattern most commonly prevalent 
in them, where as other workers reported Type II as 
the predominant pattern in both sexes (males (42.2%), 
females ( 43.63%) respectively.14

In the present study most common lip print pattern 
in males was Type I ( 32.13%) but some studies reported 
Type IV 15and Type III16as the predominant pattern in 
males.

We observed Type I most predominant lip print 
pattern in females (36.87%) which was in-

accordance with many studies,15in contrary, some 
studies revealed Type II as the most common pattern.16,17

In males Type I’ and Type II lip pattern was 
common in lateral quadrant of upper lip and Type I 
was common in lower lip lateral quadrant. Where as 
in females Type II was predominant in both upper and 
lower lateral quadrants of lips.(Table 4) Many studies 
were documented for sex determination by other workers 
and they documented certain pattern trends prevalent in 
either sex. According to them Type I and I’ are dominant 
in Females in third and fourth quadrants of lower lip and 
Type II is common in Males in the second quadrant of 
upper lip, left side. Individuals with all quadrants having 
different pattern were common in males whereas having 
same pattern in all quadrants were seen in females.18

Cheiloscopy is a simple, easy to access, non-
invasive technique and does not require a very complex 
instrument so it can be used as a tool for identification 
of an individual along with finger print analysis. Its 
utilization at a scene of crime depends on a high degree 
of the skill of members of law enforcement agencies.

Limitations of the Study Subjects with lip 
pathologies and deformities could not be established as 
they were not assessed. Forensic identification of such 
individual remains questionable.

Conclusion

Cheiloscopy is analogous to fingerprint analysis. 
Lip prints can add additional evidence to a crime scene, 
and this is valuable, especially in cases of lacking 
other evidence, like fingerprints.19 It can also be used 
as an aid in forensic sex determination and for personal 
identification.

Conflict of Interest: Nil.

Source of Funding: Done by author.

Ethical Clearance: - Ethical clearance was taken 
from the Institutional Ethical Committee for Research, 
C.M.C. Ludhiana. 

References
1. Woelfert A. Introdução à Medicina Legal. Canoas. 

Editora Da Ulbra. 2003.

2. Modi JP. History of forensic medicine. In: Modi’s 
medical jurisprudence and toxicology. 23rded. 
New Delhi: LexisNexis Butterworths publications; 
2005.p. 263-285.



Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4     325

3. Amith HV, Ankola AV, Nagesh L. Lip prints – 
Can it aid in individual identification. J Oral Health 
Community Dent. 2011; 5:113–118.

4. Willams TR. Lip prints: Another means of 
identification. J Forensic Dent. 1991; 41(3):190-
194. 

5. Jaishankar S, Jaishankar N, Shanmugam S. Lip 
prints in personal identification. J Indian Aca Dent 
Spec. 2010; 1:23–6.

6. Prabhu RV, Dinkar AD, Prabhu VD, Rao PK. 
Cheiloscopy: Revisited. J Forensic Dent Sci. 2012 
Jan-Jun; 4(1): 47–52.

7. Ghimire N, Nepal P, Upadhyay S, Subba A , Kharel 
B, et al. Lip print pattern: An Identification tool. 
Health Renaissance.2013; pp: 229-233.

8. Tsuchihashi Y. Studies on personal identification by 
means of lip prints. Forensic Sci 1974; 3(3):233-48.

9. Alvarez Sengui M, Miquel Feucht M, Castello 
Ponce A, Verdu Pascual F. Persistent lipsticks and 
their lip prints: New hidden evidence at the crime 
scene. Forensic Sci Int.2000; 112: 41–47.

10.  Rothwell BR. Principles of dental identification. 
Dent Clin North Am 2001; 45:253-69.

11.  Gondivkar SM, Indurkar A, Degwekar S, Bhowate 
R. Cheiloscopy for sex determination. J Forensic 
Dent Sci.2009; 1: 56-60.

12. Multani S, Thombre V,Thombre A  and  Surana 

P. Assessment of lip print patterns and its use for 
personal identification among the populations of 
Rajnandgaon, Chhattisgarh, India. J Int Soc Prev 
Community Dent. 2014 Sep-Dec; 4(3): 170–174.

13. Varghese AJ, Somesekar M, Babu UR. A study 
on lip prints types among the people of Kerala. J 
Indian Acad Forensic Med. 2010; 32: 6–7.

14.  Kiran PA, Sharma SM, Sridevi D, Alonza AM, 
Mahemaa R . Personal Identification using 
Cheiloscopy in South India. J Forensic Res.2016; 
7(4): 1-4.

15. Krishnan RP, Thangavelu R, Rathnavelu V, 
Narasimhan M. Gender determination: Role of lip 
prints, finger prints and mandibular canine index. 
Exp Ther Med 2016; 11:2329-32.

16. Gaba R, Ahmed J, Ongole R, Denny CE, Shenoy 
N, Binnal A. Scope of cheiloscopy in gender 
identification. Int J Biomed Res 2014; 5:423-6.

17. Murugan M, Karikalan T. A study of relative 
correlation between the pattern of finger prints and 
lip prints. J Evol Med Dent Sci 2014; 3: 12768-72.

18.  Vahanwala S, Parekh B. K., Study of Lip Prints as 
an aid to Forensic Methodology. JIDA.2000; 71: 
268-271.

19.  More C, Patil R, Asrani M, Gondivkar S, Patel H. 
Cheiloscopy – A review. Indian J Forensic Med 
Toxicol 2009; 3: 17-20. 



326      Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No.4

An Autopsy Study of Medicolegal Aspects of Burn Death 
among Married Females

Neelesh Kumar Shakya1, Pratibha Shakya2, S.K. Panday3

1Assistant Professor, Department of Forensic Medicine & Toxicology, Integral Institute of Medical Sciences and 
Research, Integral University, Dasauli, Lucknow, 2Assistant Professor, Department of Anatomy, Integral Institute 
of Medical Sciences and Research, Integral, University, Dasauli, Lucknow. 3Professor, Department of Forensic 

Medicine & Toxicology, Institute of Medical Sciences, Banaras Hindu University, Varanasi

Abstract
Background - Burn injuries are very common cause of morbidity and mortality among Indian populations 
specially the bride burning cases which are related to dowry deaths. The study was aimed to analyze the 
epidemiology, pattern, cause and manner of deaths to formulate burn the possible preventive strategies.

Methods - In present study we analyzed the autopsy done in the department of forensic science & toxicology, 
Institute of Medical Science, BHU, Varanasi, U.P., India from the period of March 2014 to August 2015. We 
reported total 155 unnatural deaths of women who died within seven years of their marriage and out of them 
total 96(62%) cases were due to burn.

Conclusion- The most of the cases (51%) reported within 2 to 5 years after marriage and majority (70%) 
of them happened in kitchen where cooking gas was most common (64%) source of burn. Maximum (35%) 
case were having total body surface area(TBSA) 51-60% and 92% of victim died in hospital and septicemia 
was major (60%) cause of death. Most of the deaths (56.25%) were suicidal in nature. Such bridal deaths are 
major concern toward the society, health agencies and law enforcing agencies.

Key words – Autopsy, Bridal burning, Dowry death. 

Corresponding author: 
Pratibha Shakya 
Assistant Professor, Department of Anatomy, Integral
Institute of Medical Sciences and Research, Integral 
University, Dasauli, Lucknow 

Introduction 

Burn injuries are commonly caused by flame, 
cylinder and stove blast, electricity, radiations, hot water 
and other liquids and chemicals. Which can involve any 
part of body from the most superficial layer to deepest 
part i.e. muscles, visceral organs and even bones of the 
body. The burn cases are reported from all over the world 
and pose a serious global public health issue with approx 
195000 death annually from fire related burn only. 

Fire related cause are 15th leading cause of death 
for children and young adults aged 5-29 yrs. Highest 

morality is observed among children less than 5 yrs 
and among older people over 70yrs of age. Many of 
survivors suffer lifelong disability and disfigurement 
after resulting in stigma and rejection1.

The important issue is that most of female deaths 
within 7 years of their marriage found to be due to 
burn injuries. The common causes of such unnatural 
deaths among females within 7 years of their marriage 
are dowry, dissatisfaction in married life either due to 
drunkness of husband or financial issues, unnecessary 
interference by in-laws and marital infidelity2.  
 Many of such deaths can be prevented by timely medical 
invention and strict implication of law. Dowry deaths 
are punishable under 304B & 498A IPC3. 

Aim & Objectives

To study the burn source, pattern, extent of burn, 
cause and manner of death to formulate the possible 
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social, medical and legal preventive strategies.

Material & Methods

The study was carried out on female deaths who 
died due to burn within seven years of their marriage and 
brought for autopsy in the dept. of Forensic Medicine & 
Toxicology, Institute of Medical Science, BHU, Varanasi, 
U.P., India from period of March 2014 to August 2015. 
 We analyzed the autopsy findings, panchnama 
papers and bed head tickets. We also have taken 
history from the family members, relatives and 
neighbors of deceased as well as police personals. 
 Data has been analyzed in respect of age, 
religion, habitat, duration since marriage, Dowry 
demand, torture, socioeconomic status, place of 
incidence, delay in treatment, type of hospital, source 
of burn, area of burn, cause of death, nature of death etc. 
Finally the data was compiled, tabulated, analyzed and 
concluded.

Result and Discussion-

The present study demonstrate the pattern of burn 
death in females within seven years of their marriage 
were total 96 burn deaths were reported out of total 154 
death due to all cause. 

Table-1 Duration since marriage-

Duration in years Number %

 <1 yr 14 14.58

1-2 yrs 15 15.62

2-3 yrs 18 18.75

3-4 yrs 14 14.58

4-5 yrs 17 17.70

5-6 yrs 6 6.25

6-7 yrs 12 12.5

Total 96 100

Table-1 shows that in present study maximum 
49(51%) deaths were reported between 2 to 5 years after 
marriage. least number of deaths 6(%) were reported 

between 5 to 6 years after marriage. These findings are 
contradictory to Radhika R.H. et al4 where maximum 
deaths 44(73.33%) were reported within 3 years after 
marriage. 

Place of Incidence

Kitchen

Room

Courtyard

 
Figure-1 Place of Incidence-

Figure 1 shows that maximum cases happened in the 
kitchen i.e. 67(70%) cases followed by 18(19%) cases 
in the room. This could be due to either accidental burn 
or suicidal burn. Some time homicidal is also done to 
simulate accidental burn.

Table-2 Source of Burn-

Source Number %

Cooking Gas 64 66.66

Kerosene oil & Matches 25 26.04

Stove Blast 5 5.20

Cylinder Blast 2 2.08

Total 96 100

Table 2 describes that in 64 (66%) cases the source 
of burn was cooking gas followed by 25(26%) cases due 
to of kerosene oil & matches. The cases due to stove blast 
and cylinder blast were 5(5%) and 2(2%) respectively.

These findings are similar to the 40 females burn 
case study by Shankar Gowri et al5 where in most of 
18(45%) cases were due to cooking gas followed by 
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14 (35%) cases due to kerosene oil & matches. These 
finding are contradictory to 32 females case study of 
Rahul Chawla et al6 where maximum 13(40%) cases 
were due to stove blast and only 2(6%) cases were due 
to clothes caught fire from gas while working.

Table-3 Burnt body Surface area-

Area of burn Number

<30% 0

31-40% 5

41-50% 11

51-60% 34

61-70% 23

71-80% 10 

81-90% 10

91-100% 3

Total 96

Table 3 describes that majority of cases 34(35%) 
having TBSA 51-60% followed by 23 cases (23%) with 
TBSA 61-70%. These findings are contradictory to the 
38 case study by Manjit Nayak et al7 where majority 
of cases 21% having TBSA 30-40% followed by 20% 
cases with TBSA 20%.

Table-4 Place of Death

Place Number %

On Spot 5 5.20

Way to hospital 3 3.12

Hospital 88 91.66

Total 96 100

Table 4 shows that Most of the victims 88(%) died 
in hospital during treatment. In 5 cases victim died on 
spot followed by 3 death on the way to hospital. These 

findings are similar to the 95 cases study by Pradeep 
Kumar Mishra et al8 where 87cases (91.6%) death were 
reported in hospital followed by 8 (8.4%) deaths on spot.  

Table-5 Cause of death-

Cause Number %

Septicemia 60 62.5

Neurogenic shock 6 6.25

Asphyxia 14 14.58

Other complication of Burn & 
Multi-organ failure 16 16.66

Total 96 100

Table 5 shows that most of deaths 60(62.5%) were 
due to septicemia followed by 16(17%) deaths due 
to multi organ failure and 14(14.58%) deaths due to 
asphyxia. Only 6 (6.25%) cases were due to neurogenic 
shock. These findings are similar to findings of Harish 
Dasari et al9 who also reported maximum death 36.4% 
and 27.2% due to septicemia and multi organ failure 
respectively .

Table-6 Nature of Death-

Nature Number %

Accidental 39 40.62

Suicidal 54 56.25

Homicidal 3 3.12

Undetermined 0 0

Total 96 100

Table 6 shows that 54(%) victim committed 
suicide followed by 39(%) accidental   
 burn only 3 cases of burn were due to homicide. These 
findings are contradictory to the findings by B.L. 



Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4     329

Choudhary et al10 where slightly more 37(41%) deaths 
were accidental followed by 33(36%) deaths suicidal in 
nature. 

Conclusion and Acknowledgement -

In the present study of female deaths after 7 years of 
their marriage. Maximum deaths were reported up to 5 
yrs. after marriage. Majority of the incidences happend 
while victims was working in the kitchen and cooking 
gas was the main source of burn. Many times in-laws and 
husband give false history to hide the issue of domestic 
violence and dowry demand.

In majority of cases TBSA was 50-70% and in some 
case TBSA was >80% burn most of the cases she died 
in hospital during treatment and septicemia was most 
common cause of death followed by other complication 
like multi organ failure.

Majority of victims committed suicide followed by 
accidental deaths. 

Suggestions

1. Girls should be promoted to be more and 
professionally qualified to become economically 
independent.

2. Child marriage, if solemnized in any part of 
country must be strictly prohibited.

3. Demand of Dowry should be discouraged 
through various campaigns.

4. Govt. should take strict legal action if any 
dowry case come in notice.

5. Social boycott of such families who are found 
to be involved in such criminal activities.
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Abstract
Background: Societal, professional views and parenting styles have evolved tremendously over the years. 
Thus, it is important to understand the parental perceptions on the various factors influencing child behaviour 
in the dental clinic.

Aim: To record and evaluate the parent’s views regarding the various factors that influence child behaviour 
in a dental clinic.

Materials and Methods: A cross sectional study was conducted among 164 parents who were asked to 
complete a close-ended questionnaire divided into 4 categories- dentist, dental clinical settings, dental 
treatments and child related factors. This data was analyzed using descriptive statistics.

Results: According to the study results, the parents perceived that the dental treatments and dental settings 
played a significant role (p< 0.05) that affected the child’s behaviour in a dental clinic. There was no 
significant differences between the “yes” and “no” responses for the dentist and child related factors.

Conclusion: The parental attitudes and styles are constantly changing as the society evolves. Thus it is 
important to understand and reassess their beliefs and update our way of managing the dental setup and 
treatments regularly.

Keywords: child, behaviour, dental care, parent, perception

Introduction

Dental fear prevails to be a major source of problem 
while managing and treating children in the dental setup 
[1].While adult patients tend to develop their own anxiety 
coping strategies throughout the years, this task often 
becomes the responsibility of the dentist in pediatric 
dentistry [2] .The origin of dental fear and uncooperative 
behaviour of children and proper understanding of it 
may aid in helping the pediatric dentists to plan and 
adopt appropriate behaviour management strategies [3].
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Dental fear and behaviour have a multi-factorial 
origin broadly divided into personal characteristics, 
environmental factors, or situational factors [4]. Dentists 
recommend various behaviour guidance methods based 
upon the child’s health, special health care needs, dental 
needs, type of treatment required, consequences of no 
treatment, emotional and intellectual development, 
parents’ preferences, dentist’s preferences and skills.[5] 

The impact of dental atmosphere on child is a 
major aspect [6]. Every child is considered unique and 
a major aspect of behaviour management deals with 
understanding parental perceptions and determining 
factors that influence child’s behaviour. Over the years, 
there has been a changing trend in the parenting styles, 
and societal and professional perceptions [5]. Dentistry 
always aims to place emphasis on the human aspect of 
the dental professional- patient relationship [7]. 

DOI Number: 10.37506/ijfmt.v14i4.11495
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Thus, it is important to understand the parental 
perceptions which will present an opportunity to work 
together and select the best method to provide a safe, 
effective and comfortable dental visit [5]. Studies related 
to environmental factors are few and most of the studies 
were conducted in European and South-East Asian 
regions [8]. Environmental and situational factors have 
been previously studied as potential causes of dental fear 
and behavioural problems but such results have been 
found to be inconsistent [5, 8-11]. Hence, the aim of this 
study was to understand parents’ perception regarding 
the factors that influence child’s behaviour in a dental set 
up in Chennai, India.

Materials and Methods

The present study was a cross-sectional study 
conducted in the Department of Paediatric Dentistry, 
Saveetha Dental College and Hospitals. The study 
design was reviewed and approved by the Institutional 
Review Board (SDC/PEDO-1704/19/014).

Participant selection:

A total of 170 parents who visited the Department 
of Pediatric Dentistry for their child’s dental treatment 
were included. Amongst that 164 parents agreed to 
participate in the study. The parents of children who 
required special needs or have associated systemic 
conditions were excluded. Thus, parents of children with 
normal developmental milestones and with at least one 
prior dental visit were included in the study.

A validated questionnaire [5] was provided to the 
parents and asked to complete within treatment hours. 
The questionnaire comprised of 16 close ended questions 
divided into 4 categories: dentist, dental setting, dental 
treatment and child related factors.

Statistical Analysis

Based on the information collected, responses were 
recorded, processed and a descriptive analysis was 
followed.

Results

The results of 164 participants were tabulated and 
analyzed accordingly.The majority of the parents who 
brought their child for dental treatment belonged to the 

age range of 31-40 years (52%) and the least belonged to 
41-50 years(17%) with a distribution of 43% males and 
57% females (Table 1)

Table 1: Socio-demographic Characteristics of 
parents 

Variables N %

Age(years)  

21-30 51 31

31-40 85 52

41-50 28 17

Gender  

Male 70 43

Female 94 57

The major reason for bringing the child for dental 
visit (Table 2) was pain (40 %) followed by decay 
(24%), routine check-up (15%), trauma (11%) and other 
reasons (10%). According to responses recorded from 
parents in terms of yes or no (Table 3), the probabilities 
of the t- test for the four parameters under evaluation 
were dentist (p=0.0989), dental settings (p=0.0187), 
dental treatment (p=0.00018), and child related factors 
(p= 0.17809).

Table 2: Parent’s reason for their child’s dental visit 

Reason N %

Decay 40 24

Pain 65 40

Trauma 18 11

Routine check-up 24 15

Others 15 10
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Table 3: Parent’s perception on various factors affecting the behaviour of their child in the clinic

  YES  %  NO  %

DENTIST

Dentist attitude(friendly/stern) 115 70 49 30

Dentist attire(with or without lab coat) 99 60 65 40

Gender 92 56 72 44

Total 306 62 186 38

DENTAL SETTINGS

Pleasantness of dental setup (colour, decoration, etc.) 117 71 47 29

Friendliness of staff 115 70 49 30

Total 232 70.5 96 29.5

DENTAL TREATMENT

Duration of procedure 120 73 44 27

Type of procedure (filling, scaling, extraction, etc.) 122 74 42 25

Dental appointment timing(morning/afternoon) 99 60 72 40

Sound and noise of instrument 130 79 34 21

Absence/Presence of parent’s during procedure 112 63 52 31

Behaviour of other children undergoing treatment 99 60 65 40

Total 682 69 309 31

CHILD

Age of the child 84 51 80 49

Gender of the child 79 48 85 52

Previous dental experience of the child 96 59 68 41

Diet consumed by the child 61 37 103 63

Previous dental experience of peers/ and siblings 82 50 82 50

Total 402 49 418 51
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According to the results, the parent’s perception 
in respect to two parameters such as dentists and child 
factors, there was no significant difference noted between 
the two responses [Yes or No] (p> 0.05), whereas there 
was a significant difference noted for the factors: dental 
settings and dental treatment (p<0.05).

Discussion

Getting to understand and learn about parents’ 
perceptions regarding various factors in dental clinic 
and thereby making the parent understand about the 
influence of various factors in dental clinic play a major 
role in establishing a positive dental outcome [12]. 

As per the study results, 62% of parents agreed 
that the attitude, attire and gender of the dentist affect 
the child’s behaviour in dental clinic. Amongst that, 
dentist’s attitude (70%) and dentist attire (60%) were 
believed to play a role in child behaviour. There was 
no major difference in the results when the gender of 
the dentist was taken into criteria. Thus, to gain the trust 
of the children and parent, the dentist’s attitude, body 
language, and communication skills play a crucial role 
in creating a positive dental experience for the child and 
parent [13]. 

Over the years, there has been a concern that the 
white coat and professional clothing worn by the dentist 
can increase anxiety in the children. The protective 
mask may also act as a stressor for the child and thus 
it is recommended to introduce the child to the dental 
environment without the mask [14]. It was found that 58% 
of parents preferred non-white coat attires and formal 
attires among dentists [15, 16].In a study conducted in 
India, it was noted that children preferred their dentists 
to wear dental scrubs and white coat but were highly 
anxious on seeing their dentist with any protective wear 
[17]. 

American Academy of Pediatric Dentistry (AAPD) 
describes that the orientation of dental environment 
and atmosphere play an important role influencing the 
child’s behaviour in dental clinic [13]. According to the 
present study, friendliness of staff and pleasantness of 
the dental set up such as colour, decoration etc. affects 
the child’s behaviour according to 70% and 71% of 
parents respectively. Thus a cumulative of 70.5% 
parents agreed that the dental settings in general played 

a crucial role in child’s behaviour in dental clinic. The 
results are in accordance with another study which 
exhibited the effects of the atmosphere and dental 
settings on the child’s behaviour and emotions [18]. The 
children exhibited positive emotions towards bright 
colours ( e.g., pink, blue) and negative emotions towards 
dark colours (e.g. black, brown)[19].Thus the use of child 
friendly colours like blue and yellow enhances a positive 
dental attitude in the child’s mind [20]. 

Dental healthcare environment is getting more 
competitive everyday and patients are more demanding 
than before [21]. The results show that the dentists 
should pay attention to the dental settings in addition to 
focussing on the treatment which in turn will motivate 
the children to undergo the dental procedure in a well 
behaved manner [5]. 

According to our study results, 69% of parents agreed 
that the dental treatment has an effect on the child’s 
behaviour. Amongst that, 73% agreed that the treatment 
duration affects the child’s behaviour, which is similar 
to previous studies [5, 22].The dental instrument’s sound 
and noise influence the child’s behaviour according to 
79% of parents and the type of dental procedure was 
believed to have some effect on the child according to 
74% parents. In a similar study, 77% of parents agreed 
that the type of procedures, such as drilling/ restoration 
and the sight of instruments cause fear and anxiety in the 
child; however, it is known that procedures like injection 
may produce a high level of anxiety [23].

63% of parents agreed that the presence of parents 
during treatment might influence the behaviour of 
the child. However, a study stated that the presence/
absence of parents did not have any effect on the 
child’s behaviour [24].When the timing of the dental 
appointment was taken into criteria, 56% of the parents 
in our study felt that early morning or afternoon dental 
appointments had some impact on the child’s behaviour. 
Early morning appointments are preferable for young 
children as they are more rested and thus cooperative. 
The children may become tired or cranky from missing 
nap during afternoons or later periods of the day [25]. 
However according to a study by Lechner, timing of 
the day of the dental appointment had no significant 
effect on child’s behaviour [26].Thus, it can be stated 
that time scheduling for dental appointment should be 
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more dependent on convenience than possible behaviour 
effect based scheduling [27].

49% of parents in our study stated that the child 
related factors such as age, gender, previous dental 
experience and diet of a child including the previous 
dental experience of the child’s sibling had an influence 
on the child’s behaviour. A longitudinal behavioural 
study stated that the child undergoing dental care was 
directly influenced by the psychomotor development of 
the child [28]. 59% of parents agreed that previous dental 
experience of the child might have influenced the child’s 
cooperation towards the dental treatment. It is said 
that a previous traumatic experience in a dental clinic 
or during hospitalization for any other reason can also 
provoke anxiety and fear in the child [29, 30]. 

Previous dental experience of the child’s sibling 
and the gender of the child were considered to impact 
the child’s behaviour according to 50% and 48% of the 
parents in this study. One study stated that girls are more 
willing to visit the dentist and cooperate compared to 
boys of the same age [23] .The diet consumed by the child 
is believed to affect the child’s behaviour according to 
37% of parents in the current study. Diet is proven to 
affect the cognitive ability and behaviour of children and 
adolescents [31]. 

This study is the first of its kind carried out in India 
for the evaluation of parental perception about various 
factors affecting the child’s behaviour in a dental 
environment. One possible limitation of this study 
might be the small sample size. Thus, further research 
in a prospective intervention based method is required to 
ascertain whether understanding of parental perceptions 
can serve to be an effective tool in the prevention 
of child’s behavioural problems; and also study the 
changing trends in various countries.

Conclusion

Dental treatment and dental settings play a key 
role affecting the child’s behaviour according to the 
perception of the parents in our study. The success of 
any paediatric dental practice not only depends on the 
skills of the dentist but also depends on the patients and 
their parents. Thus gaining a positive dental experience 
from both the child and the parent is necessary. This 
relies on the understanding and constant updating of the 

changing parental styles and attitudes of the society.
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Abstract
Background: Music has been suggested as a complementary treatment and this study evaluates the effect of 
music listened to on the vital signs and behaviour of children during the recovery period after day surgery.

Study design: This study followed a randomized controlled design which involved a total sample size of 62 
children randomly assigned into 2 categories- experimental group (31) and control group (31).In both the 
groups pulse rate , diastolic blood pressure, systolic blood pressure, oxygen saturation, respiratory rate and 
the mean behaviour score before and after music therapy as well as the surgical procedure were evaluated. 
Frankl’s behaviour rating scale was used to evaluate the behaviour.

Results: Children who listened to music during the recovery period demonstrated a more positive behaviour 
than the group who did not listen to music . The experimental group exhibited a significantly lower value 
in relation to pulse rate, diastolic blood pressure, systolic blood pressure and behaviour rating score and a 
significantly higher value in relation to oxygen saturation.(p<0.05)

Conclusion: Music therapy can be considered as a complementary treatment method in children during 
the recovery period as it shows a positive effect on behaviour, pulse rate, oxygen saturation, diastolic and 
systolic blood pressure.

Keywords: Music, behaviour, child, vital signs, day surgery

Introduction

Music has been found to have health and/or 
wellbeing benefits across a large spectrum of practices 
from community choir participation to its use in waiting 
rooms and surgical settings as background music, both to 
directly influence mood and arousal levels and to distract 
from other unpleasant thoughts and feelings. Thus, 
engagement or even just exposure to music can play a 
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role in improving the mood, offsetting or masking pain 
and anxiety, playing a role in enhancing cardiovascular 
fitness and leading to a greater social integration.[1]

Complementary treatment modalities aim to provide 
relaxation by the activation of sensory perception in 
addition to the moderating effect on some physiological 
indicators in patients. Besides, decreasing physiological 
indicators such as pulse rate, blood pressure and 
respiration, the relaxing effect can prove beneficial in 
controlling and preventing some intensive care-related 
complications such as sleep disorder, pain, and anxiety 
and behaviour related problems.[2]

Music has been regarded as one of the complementary 
treatment methods [3–5].Music therapy drives individuals 
to express their emotions such as pain, stress and fear 
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thus in-turn helps in meeting their physical, emotional 
and psychological requirements [6,7].There has been an 
increasing body of evidence which suggests that music is 
beneficial in the moderation of pain, stress and anxiety, 
and may have financial as well as clinical benefits as 
opposed to more traditional interventions.[1]

Several studies have stated that the vital signs and 
anxiety level of patients who listened to music in the 
post-operative period were lower and well controlled 
when compared to the control group.[2,3] Since, anxiety 
directly or indirectly influences the child behaviour, the 
present study was conducted to evaluate the effect of 
music listened during the recovery period after pediatric 
day case surgery on the behaviour and vital signs of 
children.

Materials and Methods

This study was conducted in the department of 
Pediatric Dentistry in coordination with the Pediatric 
Surgery department and recovery room facilities of 
Saveetha Dental College and Hospitals, Chennai, India. 
The study design was reviewed and approved by the 
Institutional Review Board (SDC/PEDO-1704/19/014).

The study included 62 children who underwent day 
case surgery at the Pediatric Operation theatre between 
December 2019 and January 2020 after obtaining 
informed consent from the parents. This study followed 
a randomized controlled design which involved the 
effect of music listened during the recovery period 
after day case surgery under general anesthesia in the 
Pediatric Surgery department on the behaviour and vital 
signs of children. The sample size was arrived at 62 
from a previous study [2] with 90% power and randomly 
assigned into 2 categories- experimental group (31) and 
control group (31).Randomization was based on lottery 
method. Blinding could not be done in this study as there 
was an obvious visible differentiation.

The inclusion were as follows: 1) children between 
the ages of 4 to 6 years, 2) parents who understood 
the study and voluntarily agreed for their children 
to participate, 3) children who had to undergo day 
case surgery under general anesthesia at the Pediatric 
Operation theatre, 4) had not undergone any surgery 
before, 5) had not been diagnosed with a hearing 
impairment .The children with mental retardation or 

special healthcare needs were excluded from the study.

In both groups, pulse, diastolic blood pressure, 
systolic blood pressure, oxygen saturation, respiratory 
rate and the mean behaviour score before and after 
music therapy as well as the surgical procedure were 
noted using a monitor and evaluated. Frankl’s behaviour 
rating scale was used to evaluate behaviour. 

Tables:

The classical music which was chosen to be listened 
to by the study group was “The Art of the Fugue” by 
Bach which is more than an hour and consists of 18 
episodes. In that, the study group were made to listen 
to Contrapunctus Episode 3.This was preferred as the 
piece moves slowly and smoothly and has 4 sound 
bangs [8].All the participants of the study group listened 
to the music at the same volume with the same type of 
headphone and music player for 20 minutes during the 
recovery period. It was ensured that the headphones 
were externally covering all parts of the ear and filtering 
all external noise.

Procedure:

The study’s protocol was approved by the 
Institutional Review Board of Saveetha Dental College 
and Hospitals. The participation was completely on 
a voluntary basis and it was informed that they could 
withdraw from the study any time before the study 
commencement. All queries were addressed and cleared 
before the commencement of the procedure. 

Experimental group:

The parents and children were introduced to 
the music player and the headphones to be used, 
and informed that the patient should be wearing the 
headphone till they woke up completely. The pre-
operative behaviour score and the vital signs were noted 
in the patient data form 15 minutes before the operation. 
In the post-operative period after the child had entered 
the recovery room after the operative procedure, the 
post-operative vital signs and behaviour score before 
listening to music were noted. After which, the child was 
made to listen to the chosen classical music using the 
headphones provided. They were made to listen to the 
music for 20 minutes until the doctors said that the child 
had woken up completely. The post-operative vital signs 
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and behaviour score after listening to music was then 
noted down in the same patient data form.

Control group:

The pre-operative vital signs and behaviour scores 
were evaluated and noted down in the patient data form 
15 minutes before the commencement of the operation. 
The time when the patients entered back to the recovery 
room was noted and the post-operative vital signs and 
behaviour scores were recorded after the patient had 
completely woken up. The patients in this group did not 
listen to any music.

Statistical Analysis

The data were analyzed using SPSS software version 
16.0.T -test was used for evaluation of the pre- and 
post-operative vital signs and behaviour rating scores 
respectively in the groups. The results were evaluated 
with a p value < 0.05 considered as significant.

Results

On analyzing the pre-operative group’s vital signs 
and Frankl’s scale score, there was no significant 
difference between the groups in relation to all the vital 
signs and behaviour rating score.(p<0.05 for each value)

On comparison of the post-operative vital signs in 
control group and in experimental group (after music 
therapy),  a statistically significant difference was 
observed in terms of pulse rate, diastolic blood pressure, 
systolic blood pressure, oxygen saturation and behaviour 
rating score ( p< 0.05). Experimental group exhibited a 
significantly lower value in terms of pulse rate, diastolic 
blood pressure, systolic blood pressure and behaviour 
rating score and a significantly higher value in terms of 
oxygen saturation. However, no significant difference in 
respiratory rate was observed between the two groups. 
[Table 1]

On analysis of the experimental group in terms of 
pre- and post intervention (i.e., before and after listening 
to music), in the post-operative period after entering 
recovery room, a statistically significant difference 
was observed in all the vital signs and in the behaviour 
rating score.( p< 0.05) After music therapy, there was a 
significant increase in oxygen saturation value whereas 
other vital signs observed in the study and Frankl’s score 
demonstrated a significantly lower value compared to the 
values recorded before music therapy post-operatively. 
[Table 2]

Table 1: Comparison of the control and experimental groups in terms of pre-operative vital signs and 
behaviour rating score and post-operative vital signs and behaviour rating score (after music therapy in 

experimental group) 

Pre-operative values Experimental group Control group p value

Pulse rate 96.35 +/- 7.85 95.55 /- 8.15 0.693

Diastolic pressure 57.77 +/- 7.60 59.16 + /- 5.76 0.422

Systolic pressure 96.06 +/- 7.00 95.81+/- 8.15 0.883

Respiratory rate 22.87 +/- 2.97 23.06+/- 2.58 0.785

Oxygen saturation 99.32 +/- 0.70 99.35+/- 0.70 0.858

Frankl’s scale score 3.55 +/- 0.57 3.55 +/- 0.57 1
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Post-operative(after music therapy) Experimental group Control group p value

Pulse rate  98.77 +/- 6.57 105.81+/8.24 0.0004*

Diastolic pressure  57.16 +/- 8.49 69.65+/- 6.24 0.0011*

Systolic pressure  97.26 +/- 6.60 101.26+/- 7.38 0.028*

Respiratory rate   22.61 +/- 2.26 24.03+/- 3.50 0.063

Oxygen saturation  99.55+/- 0.50 98.87+/-0.92 0.001*

Frankl’s scale score  2.87  +/- 0.499 3.74 +/- 0.44 0*

*p<0.05 statistically significant 

Table 2: Comparison of the experimental group post-operatively in terms of vital signs before and after 
music therapy

 Parameters Before intervention  After intervention p-value

Pulse rate 100.55 /-7.33    98.77 +/- 6.57 0.001*

Diastolic pressure 59.52 /-7.83    57.16 +/- 8.49 0*

Systolic pressure 99.03 /-6.68    97.26 +/- 6.60 0*

Respiratory rate 24.74 /-2.73    22.61 +/- 2.26 0*

Oxygen saturation 99.23 /-0.67     99.55+/- 0.50 0.001*

Frankl’s scale  score 3.84 /-0.37     2.87  +/- 0.499 0*

*p<0.05 statistically significant

Cont... Table 1: Comparison of the control and experimental groups in terms of pre-operative vital signs 
and behaviour rating score and post-operative vital signs and behaviour rating score (after music therapy in 

experimental group) 

Discussion

Audio distraction is a non-aversive technique in 
which patients listen to music or stories when undergoing 
a stressful procedure. Considering its success in medical 
settings and with adult dental patients, many pediatric 
dentists and parents believe that this technique can also 
be beneficial in children and in other procedure settings 
despite a lack of evidence to support its effectiveness 
in these settings [9]. Several studies have revealed that 

listening to music decreased the level of anxiety, pain, 
analgesic need and stress hormone level of the patients 
[5,10–16].At present, music is used in palliative care for 
therapeutic purposes, surgical procedures, paediatric 
departments, intensive care units, departments of 
psychiatry, oncology, gynaecology, coronary care, 
radiotherapy and chemotherapy procedures [5,7,17]. 



340      Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No.4

In the present study, no significant difference was 
observed in the pre-operative vital signs and behaviour 
rating in both groups. These findings suggest the 
similarity of the groups in our study. After the surgical 
procedure, and listening to music (experimental group), 
a statistically significant difference was observed in 
the pulse rate, diastolic blood pressure, systolic blood 
pressure, oxygen saturation and behaviour rating score, 
with the experimental group exhibiting a significantly 
lower value in relation to pulse rate, diastolic blood 
pressure, systolic blood pressure and behaviour rating 
score and a significantly higher value in relation to 
oxygen saturation. There was no significant difference in 
respiratory rate between the two groups. As the change 
between the groups was observed to be statistically 
significant, it was concluded that the music had a positive 
effect on the pulse rate, diastolic blood pressure, systolic 
blood pressure, oxygen saturation and behaviour. When 
pre and post intervention (listening to music) was 
compared after the surgery in the experimental group, a 
statistically significant difference was observed in all the 
vital signs and in the behaviour rating score. A significant 
increase was observed in the oxygen saturation value 
and a significant decrease in other vital signs - pulse 
rate, diastolic blood pressure, systolic blood pressure, 
respiratory rate and the Frankl’s scale score after music 
therapy compared to before listening to music in the 
same group. This further emphasizes our study results 
and the positive effect of music. 

According to previous studies done in this regard, 
results revealed that diastolic and systolic pressure were 
observed to be lower after listening to music [5,11,16,18–21] 
.The results of the above studies are in accordance with 
our study results. However, in another study by Sabzevari 
et al., the systolic pressure was lower in the group which 
listened to music but there was no difference in the 
diastolic pressure.[22]  

Several studies have reported a positive effect on 
respiratoy rate, with a lower value in experimental group 
compared to the control groups [2,5,12,20,21]. In our study 
too, the respiratory rate was observed to be lower in 
the experimental group compared to control group but 
the difference was not statistically significant. Music is 
proven as an effective way to lower the stress of patients 
causing a positive behaviour outcome [6] .This was in 
accordance with our study results showing a significant 

positive behaviour outcome according to Frankl’s scale 
score. 

One of the limitations of this study was the small 
sample size of children. Thus, further studies are needed 
in this regard with a multi center based approach and a 
larger sample size. The music suggested by the children’s 
parents or other relaxing music can also be evaluated for 
the same. 

Conclusion

Music therapy produced a positive effect on the 
pulse rate, diastolic and systolic blood pressure and 
oxygen saturation values. Also, music listened during 
the recovery period had a positive effect on child’s 
behaviour. Thus, it can be concluded that the music 
therapy can be used as a complementary treatment in 
children during the recovery period. 
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Abstract
Background: An effective handover supports the transition of critical information and provides continuity of 
care, whereas poor communication at handover can harm patient safety. Objectives: To assess and compare 
the competencies of handing over among nursing students before and after administration of Nursing Handoff 
Education Programme, to determine the association of competencies of handing over among nursing students 
with selected sample characteristics of nursing students. Design: Quasi-Experimental research design 
“Non equivalent control group pre test-post test design was used. Participants: Data was collected from 
60 nursing students (30 in each group) by convenience sampling technique. Setting: Pediatric laboratory 
setting and Pediatric medical and surgical wards of MMIMS&R Hospital. Structured handing over checklist 
was used to collect data. Results: the mean post test competency scores of nursing students regarding of 
case scenario was higher in experimental group (28.3) than in the comparison group (20.93). No significant 
association was found in case scenario I, II, III regarding handing over among nursing students with their 
sample characteristics. 
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Introduction

A healthy nation they say is a wealthy nation. 
Healthcare is important to the society because people get 
ill, accidents and emergencies do arise and the hospitals 
are needed to diagnose, treat and manage different types 
of ailments and diseases.1 Health care professionals 
typically take great pride and exert painstaking effort to 
meet patient needs and provide the best possible care. 
A common problem regarding hand-offs, or hand-over, 
centers on communication: expectations can be out of 

balance between the sender of the information and the 
receiver. This misalignment is where the problem often 
occurs in hand-off communication.2

The joint commission on accreditation of health care 
organization (JCAHO) defines handoff as “Interactive 
process of exchange patient specific information from 
one caregiver to another for the purpose of ensuring the 
continuity and safety of patient care. Poor communication 
might lead to inaccurate sharing information about 
patient details and some important aspects may be 
missed. Staff communication should be more developed 
and facilitated in healthcare organizations.3 

In handing over the methods of communication is 
verbal, written, electronic and sometimes combination of 
them. These are permanent and legal document. Written 
documentation is done with the help of ISBAR format, 

DOI Number: 10.37506/ijfmt.v14i4.11498
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I- Identification 

S – Situation (discussion of the current patient 
condition).

B – Background (discussion of the background and 
patient history).

A – Assessment.

R – Recommendations (and orders that need to be 
completed).4

Mindful communication as a safety practice is 
relatively unexplored in healthcare, and specifically 
nursing. Refinement of this concept is needed as is 
a ‘peeling the onion’ approach to develop and refine 
its theoretical and empirical foundation. As safety is 
a fundamental societal contract, communication is a 
fundamental part of the fabric of professional nursing 
practice.5

Methodology

The study was conducted during the period from 
March 2018 to June 2019 in the state of Haryana, India. 
A sample of 60 nursing students (30 in experiment 
and 30 in comparison group) participated in this 
study with the prior permission from the principals of 
Maharishi Markandeshwar Colleges of Nursing. Quasi-
Experimental research design “Non equivalent control 
group pre test-post test design” was used in this study. 
In this study Sample comprised of Bsc Nursing 3rd year 
students of MM College of Nursing who had Pediatric 
posting at the time of data collection. 30 B.Sc 3rd year 
students posted in Child Health Nursing clinical area 
from 8th September to 8th October 2018 comprised of 
Comparison Group and 30 B.Sc 3rd year students posted 
in Child Health Nursing clinical area from 9th October 
to 9th of November 2018 consisted of Experimental 
Group. Data was collected by sample characteristic 
performa and structured handing over checklist. 

Description of Tool

1. Sample Characteristic Performa

It consists of 7 items in which age, gender, previous 
year practical marks (medical surgical), percentage of 
marks scored in theory (medical surgical), previous 
knowledge of handing over, duration of handing over, 

clinical attendance of the present ward, interest in 
clinical and the technique used was self report paper and 
pencil. 

2. Structured Handing Over Checklist

The Structured handing over Checklists were 
developed according to ISBAR format, identification, 
situation, background, assessment, recommendation. The 
items in the checklist were prepared by the researcher. 3 
different Structured Handing over Checklist were used 
for 3 case scenarios and all three checklists were having 
separate marking. The checklist were divided into 5 parts 
that is I=identification, S= situation, B=background, 
A=assessment, R= recommendation6. The scoring for 
the checklist was 1 for the right response and 0 for the 
wrong response. Technique used for collecting data was 
audio recording and self report. 

Procedure

Formal administrative permission was obtained 
from the Principal MM. College of Nursing, Mullana, 
Ambala, Haryana. Data collection was done in the 
month of October 2018 and November 2018. 

The consent form was taken from the students, 
purpose of the study was told by the researcher and 
the students were also informed about the audio 
recording, that their responses will be recorded and kept 
confidential. 68 students were taken in the study (34 in 
Comparison group and 34 in Experimental group) but 8 
students were drop outs. Total 60 students were in the 
study (30 in Comparison group and 30 in Experimental 
group). 

In Comparison group, on day 1, pre test was taken by 
giving three case scenarios (2 of medical condition and 
one of surgical condition). The students recorded their 
responses and the checklist was filled by the researcher 
by listening to those recordings. Each recording was of 
1.5 to 2.5 minutes. On day 2 and 3, the students attended 
the clinical postings in respective wards. On day 4th 
Post-test I in Pediatric Laboratory setting was conducted 
and the students were given three case scenarios (2 of 
medical condition and one of surgical condition). The 
students recorded their responses and the checklist was 
filled by the researcher by listening to those recordings. 
Clinical post test II was conducted on day 6. The students 
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were assigned patient in the medical and the surgical 
wards and at the shift change, students recorded their 
handing over according to the patient’s condition. 

In Experimental group, on day 1, pre-test was taken 
by giving three case scenarios (2 of medical condition and 
one of surgical condition). The students recorded their 
responses and the checklist was filled by the researcher 
by listening to those recordings. Each recording was 
of 1.5 to 2.5 minutes. On the same day after the pre-
test, Nursing Handoff Education Programme including 
introduction about handing over definition, purposes, 
techniques, advantages and introduction to ISBAR 
format i.e., (Identification, Situation, Background, 
Assessment, Recommendation) format was taught to 
the students. On day 2, 3 administration and discussion 
of case scenarios was done, handouts of right responses 
given and students were sensitized with checklists for 
self evaluation. The case scenarios which were given 
for the pre test to the students were used to develop the 
competencies in lab settings and students recorded their 
response of each case scenario and students filled the 
checklist by their own for every single attempt until they 
achieve 100% of the competencies and their responses 

were crosschecked by the researcher and the right 
response of the cases was dictated by the researcher. 
On day 6, post test II in clinical setting was conducted, 
where the students were assigned patient in the medical 
and the surgical wards and at the shift change students 
recorded their handing over according to the patient’s 
condition. 

Data Analysis

Kolmogorov- Smirnov test was applied to check 
the normality of data distribution. Data was normally 
distributed in both experimental and comparison groups, 
hence parametric tests were applied.

Descriptive statistics: 

Frequency, percentage, mean, mean percentage, 
Standard Deviation and range of score to describe the 
competencies of handing over among nursing students.

Inferential statistics:

ANOVA and T-test for association selected sample 
characteristics of competencies of handing over among 
nursing students. 

Findings 
Table 1: Mean, Mean difference, Standard deviation, Standard error of mean difference and‘t’ value 
of Competencies of Handing Over before administration of  Nursing Handoff Education Programme in 
Experimental and Comparison Group

 N=60

Case scenario Mean±SD Mean% MD SEMD 
‘t’

value
df P value

CS I (Medical)
Exp group
(n = 30)

Comp group
(n = 30)

12.37±2.26 
12.23±2.25

51.5% 
50.9%

0.13 0.584 0.22 58 0.82NS

CS II (Medical)
Exp group
(n = 30)

Comp group
(n = 30)

16.03±5.00 
14.00±2.40

45.8% 
40.00%

2.03 1.01 2.00 58 0.05NS

CS III (Surgical)
Exp group
(n = 30)

Comp group
(n = 30)

17.00±4.42 
13.30±2.40

47.8% 
35.00%

3.7 0.92 4.24 58 0.04*

Total mean score
Exp group 15.5

Comp group13.5
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NS -Not significant (p>0.05)    *- significant (p <0.05)

t (58)=2.001 

Table 1 It infers that at the baseline both the groups had no significant difference in competencies of handing over 
in case scenario I and case scenario II but the p-value for case scenario III was found to be statistically significant, 
which indicates that both the group were homogenous in terms of competencies of handing over in case scenario I 
and II. 

Table 2: Mean, Mean difference, Standard deviation, Standard error of mean difference and’t’ value 
of Post-Test Competencies of Handing Over (Pediatric Laboratory Setting) among Experimental and 

Comparison Group

N=60

Case scenario Mean±SD Mean % MD SEMD
‘t’

value
df Pvalue

CS I(Medical)
Exp group
(n = 30) 

Comp group
(n = 30)

20.13±2.17 
17.13±2.96

83.87% 
71.37%

3.00 0.67 4.46 58 0.00*

CSII (Medical)
Exp group
(n = 30)

Comp group
(n = 30)

30.40±3.04 
21.3±7.52

 
86.85% 
60.37%

9.26 1.48 6.25 58 0.00*

CSIII (Surgical)
Exp group
(n = 30)

Comp group
(n = 30)

34.3±2.63 
24.53±3.83

90.44% 
64.55%

9.83 0.85 11.57 58 0.00*

Total mean score
Exp group 28.3

Comp group 20.93

NS -Not significant (p>0.05)    *- significant (p < 0.05)

t (58)=2.001  

Table 2. The findings of the table showed that after administering Nursing Handoff Education Programme both 
the groups had significant difference in case scenario I, II & III. Hence, the research hypotheses was accepted and 
the null hypotheses was rejected. 
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Table 3: Mean, Mean difference, Standard deviation, Standard error of mean difference and’t’ value of 
Post-Test Competencies of Handing Over (Clinical setting) among Experimental and Comparison Group 

 N=60     

Clinical Post test Mean±SD Mean % MD SEMD
‘t’

value
Df Pvalue

Exp group
(n = 30) 

Comp group
(n = 30)

27.23±2.95 
11.73±2.74

66.4% 
28.6%

15.50
 

0.73 21.06 58 0.00*

NS -Not significant (p>0.05)   *- significant (p <0.05)

t(58)=2.001 

Table 3. The clinical exposure of the nursing students was effective but not as much as Nursing Handoff 
Educational Programme.

Table 4: Mean, Mean difference, Standard deviation, Standard error mean difference, “t” value of Pre test 
and Post-test scores of Competencies of Handing over (Pediatric laboratory setting) among Nursing students 

in Experimental and Comparison Group

N=60    

Case scenario Mean Mean% MD SEMD
‘t’

value
Df Pvalue

Experimental group

CS I(Medical)
Pre test
Post test 

12.37
20.13

51.54%
83.87%

7.76 0.52 14.7 29 0.00*

Cs II (Medical)
Pre test
Post test 

16.03
30.40

45.8%
86.85%

14.3 1.08 13.2 29 0.00*

CS III (Surgical)
Pre test
Post test 

17.87
34.37

47.02%
90.77%

16.5 0.85 19.0 29 0.00*

Comparison group

CS I (Medical)
Pre-test
Post-test 

12.23
17.13

50.95%
71.37%

4.9 0.63 7.69 29 0.00*

CS II (Medical)
Pre-test
Post-test 

14.00
21.13

40.00%
60.37%

7.13 1.24 5.74 29 0.00*

CS III (Surgical)
Pre-test
Post-test 

13.30
24.53

35.00%
64.5%

11.2 0.78 9.62 29 0.00*
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Total mean score

Experimental group
Pre-test 15.42 
Post-test 28.3

Comparison group
Pre-test 13.17
Post-test 20.93

NS -Not significant (p>0.05)    *- significant (p <0.05)

t (29)=2.04 

Table 4. Hence, it infers that in Experimental and 
Comparison group there was a significant difference 
(p=0.00) in pre test and post test (Pediatric laboratory 
setting) all the case scenario at <0.05 level of significance 
within the group. 

Discussion

In the present study more than half of the students 
were female (in Exp group=63.3% & Comp group=50%) 
and males were 36.7% in experimental group and 50% in 
the comparison group. These findings are contrast with 
the study conducted by Abeer Mohamed Seada, Somaya 
Ahmed Bayoumy (2017) among nursing interns where 
the number of male nurse intern were more than half 
(63.7%) age group of less 22-less than 24 but in this study 
most of the participant were in the age group of 21-22 
,experimental group=43% and comparison group =70% 
and some were in the age group of 19-20, experimental 
group=56.7% and comparison group=30%.7

In this study the highest mean score for the right 
response in post test II (clinical setting) was 2.00 
(100%) for Identification (name, unit, dr. incharge, date 
of hospitalization) and for diagnosis and vital signs 
were also high (2.00, 100%). This finding is in contrast 
with the findings of the study of Bev O’ Connell, 
Kate Macdonald & Cherene Kelly in which they had 
calculated the mean, percentage and SD for the items, it 
was a three point Likert scale they have used for taking 
the responses like disagree, neither agree nor disagree 

Cont... Table 4: Mean, Mean difference, Standard deviation, Standard error mean difference, “t” value of 
Pre test and Post-test scores of Competencies of Handing over (Pediatric laboratory setting) among Nursing 

students in Experimental and Comparison Group

N=60    

and agree was 94.3% of the participants had agreed to 
the response “I am able to clarify information that has 
been provided to me” and the lowest mean score was 
2.15 (9.1% participants agreed for “I find handover takes 
too much time). 8

Conclusion 

Nurses play an important role in providing safe 
handing over of the patient. The nurse-to-nurse 
handover is not taught formally during training, yet it 
is one of the most important rituals of the nursing shift. 
Nurses are the backbone of the hospital and the health 
care team. The Nursing Handoff Education Programme 
was effective to improve the competencies of handing 
over among nursing students as there was a significant 
difference between experimental and comparison group 
in pediatric laboratory setting as well as clinical setting. 
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Abstract
From since a long time, in day to day work deaths due to pressure around the neck have been found to 
be a common cause of death during post mortem examination. Hanging and ligature strangulation are the 
two forms of violent mechanical asphyxia in which ligature mark is found. The study was conducted in 
department of forensic medicine and toxicology at J.L.N. Medical College, Ajmer for a period of one year 
i.e. from June 2019 to June 2020. During this period a total number of 104 cases of violent asphyxia death 
caused by pressure abrasion due to ligature were observed. In the present studytypes of ligature material used 
and pressure abrasion produced by them in different situation and their manner of infliction is discussed. In 
this study chunni (soft material) was the most common ligature material used i.e. in 32.6% cases. Fixed knot 
pattern was the most common (94 %of total cases). Most of the cases were occurred in closed space (room)
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Introduction

Pressure abrasion due to compression around neck 
by a ligature is a far old practice to commit suicide or 
homicide in mankind. It is a painless (or minimal pain 
inflicted) and sudden procedure. Ligature mark is found 
in two types of neck compression (1) hanging (2) ligature 
strangulation. Hanging is a form of death produced by 
suspension of the body by a ligature round the neck, 
constricting force being the weight of the body (or a 
part of the body weight) 1. A good number of people 
die each year by suicide adopting various methods in the 
world according to WHO (world health organization) 
and research reports2,3. In India hanging is among the 
top 5 methods of choice for committing suicide 4. The 
type and position of knot play an important role in the 
causation of death in hanging 11. It is represented by an 
inverted “v” shaped mark 9.

In strangulation cases ligature material applied 
around the neck or less, as homicide have been perpetrated 
by assaulter pulling (U shaped) ligature against the front 
14 and side of neck or (turn around the neck) O shaped 
encircling the neck, while standing at the back. It is 
also well known fact that discontinuity along the course 
of the ligature mark is another important criterion while 
describing ligature mark of hanging or strangulation. 

Authors have mentioned that hanging mark almost 
never completely encircles the neck 5-6. In strangulation, 
unless the killer is pulling upwards, there will be no gap 
in the mark. However, there can be discontinuity along 
the course of ligature mark due to interposing clothing, 
scalp or beard hairs or fingers of victim in both hanging 
and strangulation 6.

In hanging cases obliquity along the course of 
ligature mark over the neck is common and conclusive 
finding. Authors have reported that hanging mark is 
situated obliquely across the circumference of neck 6-9. 
The mark of hanging usually rises to a ‘peak’ pointing the 
junction of the noose and vertical part of the ligature, this 
being a distinguishing feature from ligature strangulation 
5. Thick and long beard or clothes on neck may lead to 
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formation of dull and ill formed ligature mark; thus, 
the ligature mark becomes a crucial aid in diagnosis 
and evaluation of dead body. It becomes dry, hard and 
parchmentized, after couple of hour after death, if the 
skin has been excoriated. The pattern of ligature may 
also be seen. Hence, examination of ligature material 
and mark becomes an indispensable part of autopsy.
It is a known fact that it is difficult to differentiate the 
ligature marks of hanging and strangulation, in this 
study an attempt will be made to establish different 
characteristics findings of patterns of ligature marks in 
hanging and strangulation cases. 

Material and Method

The study was conducted in department of forensic 
medicine and toxicology at J.L.N. Medical College, 
Ajmer for period of one year i.e. from 6th June 2019 
to 23 June 2020. During this period a total number 
of 104 cases of violent asphyxial death caused by 
pressure abrasion due to ligature around the neckthat 

were received at mortuary were observed. Thorough 
external examination was done and approximate age, 
sex, position of body, stains (blood, saliva, semen) 
were determined. Much more emphasis was made 
over ligature material, appearance of ligature mark. A 
meticulous local external examination of neck was done 
with naked eye and hand lens to quantify and correlate 
ligature mark with its appearance in relation to material, 
impression, pattern, colour, course, type of knot, level 
of ligature, skin changes over the ligature mark etc. A 
standard autopsy technique was adopted. 

Observations and Result

During the study period total 927 bodies were 
brought to J.L.N. Medical College mortuary for post-
mortem examination out of which 104(11.21%)cases 
were of hanging and strangulation. Out of these 104 
cases 98 cases were of hanging and 6 cases were of 
strangulation. History about the incident was taken from 
the police & relatives.

Table 1: shows age-wise distribution of cases 

 No. of Cases
M/F

Age Group
 Male  Female Total no. in per age 

group  Total

 <20 9(8.65%) 5(4.80%) 14(13.46%)

 104(100%)

 20- 29 23(22.11%) 15(14.42%) 38(36.53%)

 30-39 25(24.03) 7(6.73%) 32(30.76%)

 40-49 8(7.69%) 2(1.92%) 10(9.61%)

 50- 59 6(5.76%) 1(0.96%) 7(9.61%)

 ≥60 3(2.88%) 0(0%) 3(2.88%)

As shown in Table no. 1 maximum number of cases were In the age group of 20-29 yrsi.e 38 cases (36.53%) 
followed by age group 30-39 yrs number of cases were 32 (30.76%). Minimum agerecorded was 14 yrs and maximum 
was 100 yrs. 
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Table 2: Shows distribution of ligaturematerial 

S. No. Ligature material No. of Cases

 104(100%)

1. Chunni 36(34.61%)

2. Stole 21(20.19%)

3. Cotton Rope 17(16.34%)

4. Sari 10(9.61%)

5. Nylon Rope 9(8.65%)

6. Bed Sheet 5(4.80%)

7. Niwar 2(1.92%)

8. wire 2(1.92%)

9. Belt 1(0.96%)

10. Turban 1(0.96%)

As shown in table no. 2the most commonly used ligature material was chunni 36(34.61%) followed by Stole 
21(20.19%) and Cotton Rope 17(16.34%) Least used material was belt and Turban 1(0.96%). 

Table 3: Distribution of hanging and strangulation cases on the basis of encirclement of ligature mark

Encirclement Hanging strangulation Total

Continuous
Transverse O shaped 0 4

10(9.61%)
Oblique O shaped 6 0

Discontinuous

Transverse U shaped 0 1

94(90.38%)
Transverse Interrupted 0 1

Oblique 79 0

oblique V shaped 13 0

Total 98 6 104 (100%)

Among 6 cases of strangulation, 4 cases were 
homicide in nature and 2 were accidental type. 
Horizontal U shaped ligature mark was seen over the 
neck in 1(0.96%) case and in 3 cases (2.88%) ligature 
was encircled the neck completely in O shaped manner. 

In accidental strangulation, ligature mark in one case 
was horizontal interrupted and for another case it was 
horizontalO shaped. In all 6 cases of ligature strangulation 
hematoma was found in the neck muscles and other 
structure. In 4(66.6%) out of 6 strangulation cases the 
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ligature mark was complete. Among 98(94.23%) cases 
of hanging oblique V shaped ligature mark was present 
in 13(12.5%) cases. Oblique O shaped ligature mark 
seen in 6(5.76%) cases, mostly seen in tight loop noose. 
Internal finding of neck in all cases of hanging was pale, 
white, glistening underlying soft tissue. In this study I 

noticed that ligature mark can seen over neck in different 
ways like O shaped, Ushaped, V shaped as per ligature 
material run over neck. 10(9.6%) cases out of 104 cases 
had complete encircling of ligature mark around neck, 
rest of 94(90.3%) cases had interruption in continuity of 
ligature mark. 

Table 4: pattern of ligature mark

Level Length of ligature Direction
Total
Cases

ATC OTC BTC ≤NC ≈NC ≥NC Oblique Transverse

94(90.3%) 7(6.73%) 3(2.88%) 93(89.42%) 7(6.73%) 4(3.84%) 98(94.23%) 6(5.76%) 104

In 94(90.3%) cases out of 104 ligature mark was found above the thyroid cartilage, in 7 cases (6.73%) ligature 
mark was present over the thyroid cartilage and in remaining 3 (2.88%) cases it was below the thyroid cartilage . In 
these reported cases there were 93(89.42%) cases in which length of ligature mark was less than neck circumference 
in 7(6.73%) cases length of ligature mark was equals to neck circumference and 4(3.84%) cases it was more than 
that. ligature mark was placed obliquely in 100(96.1%) cases out of 104 and in 4(3.84%) it was transverse. Knot 
impression was present on either side of neck in inverted “v” shape in 30 cases out of 104. 

Table 5: colour and appearance of ligature mark

Total Cases Not visible Soft faint non 
parchmentized

Parchmentized reddish 
brown

Parchmentized Leathery 
dark brown

104 7(6.73%) 8(7.65%) 36(34.61%) 53(50.96%)

Ligature mark was parchmentized reddish brown in 
36 (34.61%) cases out of 104 cases, in 53(50.96%) it 
was with parchmentized leathery dark brown changes of 
skin, skin of ligature mark in 8 (7.65%) cases were soft 
non parchmentized and in rest of 7(6.73%) cases skin 
changes not visible. As per history given by relatives 
there were 25 (24.03%) cases, in which suspension time 
was more than 6 hrs which was evident by position livor 
mortis, there were 68 cases (65.38%) in which suspension 
time was from few minutes to 6 hr, 11 (10.57%)cases 
were reported within few minutes of suspension. The 
pressure abrasion of ligature mark is found well grooved 
in 19 cases where in suspension period is more than 6 

hrs. The longer the body is suspended the deeper and 
prominent will be the ligature groove22.

  The pressure abrasion was not visible in 
15(14.42%) cases where in suspension time was within 
few minutes as well as the time elapsed after death was 
within 6 hrs. The time since death gradually increases, by 
then the consistency of pressure abrasion also increases 
more towards parchmentisation. In 36(34.61%) cases 
pressure abrasion was found fairly parchmentized and 
reddish brown up to the depth of epidermis in which time 
elapsed after death was nearly 12 hrs. in 53(50.69%) 
cases pressure abrasion parchmentized and leathery, in 
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most of cases dark brown up to the depth of dermis in 
which time elapsed after death was nearly 24 hrs. 

Discussions & Conclusion

In our study 38 cases were observed in age group 
20-29 years then 32 cases were observed in age group 
30-39 years. These findings were similar to the findings 
of studies previously done by Kumar et al 17 21 to 30 
years of age, other previous studies by Yadav et al 18, 
Meera and singh19, also reported the largest age group to 
be affected as 21 to 30 years.

In present study, chunni was the most common used 
ligature material (32.6%) which is very common cloth 
in wardrobe. Studies by Naik S K et al 12, Sharma B R 
13, have shown variation with this but both concluded 
on that soft material being more commonly used than 
the hard one. Meera and Singh 19 in Manipur, Who 
were also reported that the most common ligature 
material to be used was sari or duptta, followed by wire/
rope. However, study done in Ranchi by Kumar et al 
17concluded that hard ligature material such as rope was 
most common.

In present study maximum no. of cases (90.3%) 
showed ligature mark above the thyroid cartilage, 7 
(6.73%) had mark over thyroid cartilage level and 
3(2.88%) had marks below thyroid cartilage level. This 
was comparable with the findings of the study done by 
ballur20, who observed that in 83% of cases. Another 
study did by Sudheer and Nagaraja21, who reported 88% 
cases, have ligature marks above the thyroid cartilage. 
This coincides with a study done by Reddy KSN, which 
showed that in 80% cases ligature marks situated above 
thyroid cartilage level between chin and larynx, in 15 % 
cases at the level of thyroid cartilage and in 5% cases 
below the cartilage 9. 

Among 6 cases of strangulation, in 3 cases (50%) 
ligature mark was situated below the thyroid cartilage, in 
rest 3 cases (50%) in situated over the thyroid cartilage 
level. Among 104 cases 98 cases(94.23%) cases were 
hanging, in which direction of ligature mark was oblique 
which was consistent with observation by Naik S K 12 , in 
all 6 cases of ligature strangulation, the direction of the 
ligature mark was Transverse which was consistent with 
observations of Naik S K 12. In this study the ligature 
mark was continuous in 10(9.61%) and non continuous 

94(90.38%) study cases 
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Abstract
Introduction:- Unnatural deaths of females in a particular geographic area is the reflection of its law and 
order situation. Lower incidences indicate presence of peace, harmony and security in the society. Present 
study is designed to determined unnatural deaths of females in Ajmer city. This study includes the various 
socio-etiological aspects of un-natural female death. The findings of our study is useful in planning of 
prevention polices.

Aims & objectives:- -To collect the statistical data of Autopsy cases of unnatural female death cases brought 
to J.L.N. Hospital, Ajmer mortuary

Objectives:- To study the various socio demographic data of autopsy cases of un-natural deaths of females.

Material and Method:- Population Universe:-

All Medico-legal Autopsies conducted in Department of Forensic Medicine and Toxicology at J.L.N. Medical 
College and Associated Group of Hospitals, Ajmer. These were total 953 medico-legal autopsies in number

Case Study:- As present study comprised 170 autopsy cases of unnatural female deaths

Study period:- 1st April 2019 to 31st March 2020 

Method:- Performa for study was prepared on the basis of information obtained from Autopsy, Panchnama, 
questionnaire of relatives and all collected data were put into the master-chart, which was prepared and then 
feed into the computer in Excel worksheet and then analyzed.

Observation & Results:- More than half of victims were married (69.41%) Among the married women, 
maximum cases (61.86%) were of more than 7 years of marriage life. Highest number of cases (40%) 
was seen in Summer. Literate women comprise of about 66.47% of total cases. Highest number of cases 
(50.58%) was of accidental in nature. Suicidal deaths constituted more than half of deaths which occurred 
within in seven year of married life. Burns (30.58%) was most common cause of death. It was also same in 
road traffic accidental deaths (30.58%). Most common poison which causes 66.66% deaths is OPC while 
Second most common was ALP (13.88%).

Recommendations:-our target group for prevention of unnatural deaths should be married woman of first two 
year of married life of age segment of middle economic literate Hindu group

Key Words:- woman, ruler, married, accidents, age 

Introduction

Women have a special value in the Indian Society. 
Respected Dr. Baba Saheb Ambedkar had quoted as “I 
measure the progress of a community by the degree of 
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progress which women have achieved.” Similarly our 
1stprime Minister Jawahar Lal Nehru also stated as “You 
can tell the condition of a nation by looking at the status 
of its women.” Therefore death of woman especially 
under un-natural condition should be thoroughly studied 
and investigated. Un natural death of female may be 
associated with several factors such as occupational 
problems, lack of emotional and financial support, 
inability to bear a child, sexual jealousy and marital 
infidelity, failure in love and scolding by patients of 
unmarried girls to disharmony among husband and wife 
or other family members extending up to dowry death1 

More and more women in this part of the country 
are now coming out of the safe territory of their homes 
for education and employment and thus exposing 
themselves newer causes of death, like road traffic 
accidents and occupational deaths.

The cause of death profile is an important cornerstone 
of public health information. At provincial level it is 
needed for health planning and deciding on intervention 
strategies. Data on unnatural deaths in a particular 
geographic area can give the reflection of its law and 
order situation. Lower incidences reflect presence of 
peace, harmony and security to human life and property.

Ajmer is a district of Rajasthan in western India. 
Ajmer is having majority of population of middle 
class and lower middle class socioeconomic strata. 
Although Ajmer city has population of 542,321;(Census 
2011)2 out of which male and female are 278,545 and 
263,776 respectively Hindu 453,013 (83.53 %), Muslims 
62,825 11.58 % Jain 13,583 (2.50 %) Christian 6,813 
1.26 %, Ajmer has a sex ratio of 947 females for every 
1000 males and literacy rate is of 86.37%3

Present study is designed to determined unnatural 
deaths of females in Ajmer city. By this study, we 
can know the various socio-etiological aspects of un-
natural causes of female death which will be useful for 
awareness of society and improve the situation. 

Aims and Objectives:-

Aims:-

- To collect the statistical data of unnatural female 
death cases brought to J.L.N. Hospital, Ajmer mortuary

Objectives

Primary Objectives:- 

1. To study the various demographic data (Age, 
Sex, Marital status, Rural / Urban, Religion Education 
status etc.) in un-natural deaths of females.

2. To understand the magnitude and pattern of 
different aspects of unnatural deaths of females.

Secondary Objectives:- 

1. To analyze the various reason for unnatural 
deaths of females.

2. To study the different epidemiological and 
medico-legal aspects of un-natural deaths of females.

3. To suggest measures to prevent unnatural 
deaths in females. 

Material and Method

Study Universe:-

All Medico-legal Autopsies conducted in 
Department of Forensic Medicine and Toxicology 
at J.L.N. Medical College and Associated Group of 
Hospitals, Ajmer. These were total 953 medico-legal 
autopsies in number

Case Study

Inclusion criteria:-

-All autopsy cases conducted on females with un 
natural deaths, those had given consent for study 

Exclusion criteria:-

-Autopsy cases considered as obscure and negative 
autopsy

-Autopsy cases of female skeleton\ segmented body 

As present study comprised 170 autopsy cases 
of unnatural female deaths, which were done in the 
mortuary of Department of Forensic Medicine and 
Toxicology at J.L.N. Medical College and Associated 
Group of Hospitals, Ajmer 

Study period:- 1st April 2019 to 31st March 2020 
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Method

A detailed history from police and relatives 
regarding socio economical status, marital status, habits, 
illness (mental / other disease / deformity), previous 
attempted suicides, suicide note if any etc. were taken. 
Detailed history from police regarding scene of crime, 
position of body etc were taken. post mortem findings 
were analysed. The reports of the relevant samples 
and viscera, subjected to chemical analysis, histo-
pathological examination and other investigations 
during autopsy were used to conclude the final cause of 
death. Performa for study was prepared and all collected 
data were put into the master-chart, which was prepared 
and then feed into the computer in Excel worksheet and 
then analysed. 

Observation :-

The present study comprised 953 autopsy cases of 
unnatural death case out of them female deaths were 170 
(17.83%) during the period from 1st April 2019 to 31st 
March 2020. In the present study, maximum cases 
(28.23%) were seen in age group of 21-30 years 
followed by 21.76% cases in age group of 31-40 years 
and 17.64% cases in age group of 11-20 years. Minimum 
cases (2.94%) were seen in >60 years of age. In this 
study high number of cases was seen in April, May, June 
2019 & March 2020. Lowest number of cases is seen in 
September 2019 and February 2020. According to season 
wise distribution, there were maximum cases (40%) seen 
in summer, followed by winter and in monsoon (30%). 
There were more cases seen in ruler region (56.47%) than 
urban region (43.52%). Housewives (73) constituted the 
largest single occupation category amounting 42.94%. 
There were about 8.2% student, 11.76 % labourers while 
11 victim (6.4%) of total had engaged with different 
type of employment. 5.29% were not applicable which 
included children < 5 years and unknown, while non-
worker (old age) were comprised 8.82% c.

Single largest class was found to be those of literate 
women (primary Education) who comprised of about 
66.47% of total cases. 29.41% were illiterate. 4.11% 
were not applicable due to below 5 yrs age.

Highest number of cases 48.82% were seen in 
medium socioeconomic group followed by 35.88% 
cases in low economic population i.e. BPL. Interestingly 

high economic group (Income Tax Payers) have only 
15.29% of total unnatural deaths.

There was more number of cases seen in nuclear 
family (61.17%) than joint family (38.82%). Maximum 
number of cases 25.29% is observed in those who have 5 
members in the family followed by 17.64% cases seen in 
those who have 4 or 6 family members. Lowest number 
of cases (2.34%) was seen in family of 2 (2.94%) 
members. 

Hindus 149 cases (87.64%) comprised the single 
largest category followed by 18 cases of Muslims 
(10.58%). 3 cases (1.76%) were belonging to the 
Christianity religion. This is because of the India 
have higher population of Hindus.

Out of total number of cases, more than half of 
victims were married 69.41%, while 21.64% victims 
were unmarried. 5.88% victims were window, divorcee 
cases were 2.94% 

Out of 118 married cases, maximum cases 61.86 % 
were seen above 7 years of married life while rest cases 
38.13% seen within 7 years of married life. 

Maximum cases 28.88% were seen within 1styear 
of married life. About (44.43%) cases were seen in 
within two years of married life. Highest number of 
cases 50.58% was of accidental in nature while 37.05% 
cases were of suicidal. Homicidal cases constituted only 
2.94% cases.

Suicidal deaths 57.77% were occurred within seven 
years of married life. After those Accidental deaths 
33.33% were common. Homicidal deaths were present 
only in 2.22% cases

In most of age group, accidental deaths (50.58%) 
were most common. Maximum accidental deaths 
45.34% were present in age group of 11 to 30 years. 
Highest suicidal deaths 39.68% were seen in age group 
of 21-30 years followed by 25.39% in age group of 31-
40 years. In age group of 21-30 years, both accidental 
and suicidal deaths were more. No suicides seen in the 
age group of 0-10 years. 

In this study, highest number of suicidal deaths 
(39.68%) was seen in age group of 21-30 years followed 
by 25.39% in age group of 31-40 years.  
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Burns (30.58%) was most common cause of death 
in the total 170 cases. Out of burns, septicaemia due to 
burns and shock due to burns constitute 10.00% and 
20.58% respectively. After that multiple injuries in road 
traffic accidents (30.58%), hanging (4.70%), poisoning 
(20.58%), were main cause of death. Drowning cases 
were seen in 2.94%. Strangulation and throttling were 
seen in 1.17% and 0.58% cases respectively. 

In our study, the peak age of the female homicide 
victim was 2nd, 3rd and 4th decade. Maximum cases 

(34.61%) in which body surface area of burns was 80-
89%, while in 13.46% in 50-59% & 70-79% surface area, 
Less than 30% burns found only in 3.84% cases.  

Most common substance of poisoning is Organo 
phosphorus poison which caused 66.66% deaths. 
Aluminium phosphide was present in 13.88% poisoning 
deaths, Zinc phosphide (11.11%), 2.77% cases were of 
corrosive poisoning followed by snake bite poisoning & 
Chloroquine poisoning (2.77%) separately.  

TABLE NO. 1: DISTRIBUTION OF CASES ACCORDING TO CAUSE OF DEATH IN DIFFERENT 
AGE GROUPS

Cause of death

Age groups (years)

Total

0-10 11-20 21-30 31-40 41-50 51-60 >60

No. % No. % No. % No. % No. % No. % No. % No. %

Burns

Septicemia 1 7.69 1 3.33 5 10.42 5 13.51 3 12.50 2 15.38 0 0 17 10.00

Shock 2 15.38 5 16.67 12 25.00 8 21.62 4 16.67 3 23.08 1 20 35 20.59

Poisoning 5 38.46 8 26.67 13 27.08 5 13.51 1 4.17 3 23.08 0 0 35 20.59

Road Traffic Accident 4 30.77 12 40.00 13 27.08 12 32.43 7 29.17 2 15.38 1 20 51 30.00

Hanging 0 0.00 2 6.67 3 6.25 1 2.70 1 4.17 1 7.69 0 0 8 4.71

Drowning 1 7.69 2 6.67 1 2.08 0 0.00 0 0.00 1 7.69 0 0 5 2.94

Strangulation 0 0.00 0 0.00 1 2.08 1 2.70 0 0.00 0 0.00 0 0 2 1.18

Throttling 0 0.00 0 0.00 0 0.00 0 0.00 1 4.17 0 0.00 0 0 1 0.59

Natural 0 0.00 0 0.00 0 0.00 5 13.51 7 29.17 1 7.69 3 60 16 9.41

Total 13 100 30 100 48 100 37 100 24 100 13 100 5 100 170 100
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TABLE NO. 2: DISTRIBUTION OF CASES ACCORDING TO MANNER OF DEATH IN DIFFERENT 
AGE GROUPS

Age group 
(years)

Accidental Suicidal Homicidal Natural Total

No. of 
Cases % No. of 

Cases % No. of 
Cases % No. of 

Cases % No. of 
Cases %

0-10 10 11.63 0 0.00 2 40.00 1 6.25 13 7.65

11-20 19 22.09 9 14.29 1 20.00 1 6.25 30 17.65

21-30 20 23.26 25 39.68 1 20.00 2 12.5 48 28.24

31-40 15 17.44 16 25.40 0 0.00 6 37.5 37 21.76

41-50 14 16.28 7 11.11 1 20.00 2 12.5 24 14.12

51-60 6 6.98 4 6.35 0 0.00 3 18.75 13 7.65

61-70 2 2.33 2 3.17 0 0.00 0 0 4 2.35

>70 0 0.00 0 0.00 0 0.00 1 6.25 1 0.59

Total 86 100.00 63 100.00 5 100.00 16 100 170 100.00

Summary and Conclusions

1. Maximum cases (28.23%) were seen in age 
group of 21-30 years while minimum cases (2.94%) 
were seen in age group of >60 years.

2. According to season wise distribution, there 
were maximum cases (40%) seen in Summer, followed 
by Winter and Monsoon (30%)

According to Statistics of NCBI 20184, majority 
of accidental deaths in India were occurred in summer 
(April to June), which was also correlated with those of, 
present study.

3. Highest number of cases seen in ruler region 
(56.47%) as compared to Urban region (43.52%). 

4. Housewives constituted the largest single 
occupation category amounting nearly 42.94%.

5. Single largest class was found to be those of 
literate women (Primary Education) which comprise of 

about 66.47% of total cases while 29.41% are illiterate.

6. As per Socio-economic status, highest number 
of cases (48.82%) was seen in middle class.

7. More number of cases was seen in nuclear 
family (61.17%) as compared to joint family (38.82%). 
This might be attributable to changing socio-cultural and 
family patterns in metropolitan and sub-urban regions6.

8. Hindus (87.64%) comprised the single largest 
category Hindus 149 cases (87.64%) comprised the 
single largest category followed by Muslims (10.58%).. 
This is because, India have higher population of Hindus6. 

9. More than half of victims were married 
(69.41%) while (21.64%) victims are unmarried.

10. Among the married women, maximum cases 
(61.86%) were seen above 7 years of marriage life while 
rest cases (38.13%) seen within 7 years of married life.
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11. Maximum cases (28.88%) were seen in1st year 
of marriage life. About (68.86%) cases were present in 
within four year of marriage life among the considering 
total cases of within 7 years of married life.

12. Highest number of cases (50.58%) was of 
accidental in nature while 37.05% cases were of suicidal. 
Homicidal cases constituted only 2.94% cases.

13. Suicidal deaths (57.77%) constituted more than 
half of deaths which occurred within in seven year of 
married life. After that, Accidental deaths (33.33%) 
were common. Homicidal deaths were present only in 
2.22% cases. 

14. In most of age group, accidental deaths 
(50.58%) were most common. Maximum accidental 
deaths 45.34% were present in age group of 11 to 30 
years. Highest suicidal deaths 39.68% were seen in 
age group of 21-30 years followed by 25.39% in age 
group of 31-40 years. In age group of 21-30 years, both 
accidental and suicidal deaths were more. No suicides 
seen in the age group of 0-10 years. Suicide cases were 
quiet less after 40 years, probably as the age advances, 
the girls become mature and handle the situation in much 
efficient manners in life5.

According to statistics of NCBI (2018)4, around 
35.7% suicide victims were youths in the age group of 
15-29 years and 34.8% were middle aged persons in the 
age group 30-44 years.

15  Burns (30.58%) was most common cause of 
death. It was also same in road traffic accidental deaths 
(30.%) poisoning (20.59%) and natural (9.41%). Most 
common poison which causes 66.66% deaths is OPC 
while Second most common was ALP (13.88%). 
According to statistics of NCBI (2018)4, the accidental 
deaths due to un-natural Cause were mainly on account of 
Road Accidents (37.1%), Railway Accidental and Rail-
Road accidents (8.3%), Drowning (8.5%), Poisoning 
(7.6%), Burns (6.6%), Electrocution (2.4%) and others 
(13.2%) in India. 

Recommendation 

a) Social measures

1. There is a need to educate females particularly 
from poor families, so That they can become independent.

2. Females should be encouraged to marry at an 
appropriate age. 

b) Counseling

Centers shall be developed to provide free counseling 
to the families and newly wedded couple about their 
expected problems and their solutions in initial years of 
their interaction and formative years of new social and 
familial relationship so that story of their rest of the life 
in their new role is nicely scripted. 

(c) Strong legislation and its co-ordinate 
implementation

1.  Registration of marriages shall be made popular 
and compulsory with proper disclosure of list of items 
gifted to newlywed from either side or declaring women 
as having all rights over these.

2. Anti-dowry cell and women protection cell 
concepts shall be brought up more. Besides police 
personals, these cells shall also includes of social 
workers, psychiatrist, counsellors and other trained staff 
in effective dealing with the crisis and also preventing 
and controlling such crimes. 

3. An effective coordination should be sought 
between the non-government voluntary and law 
enforcing agencies to prevent and contour crime against 
women.

(d) Preventive measures

1. Risk factors of suicides among women should 
be identified and should be minimized accordingly.

2. A change in attitude and mindset of society to 
make home/workplace a safer and happier place for a 
woman. 

3. Traffic awareness regarding safety measures 
amongst women should be promoted.

Source of funding:- expenses beard by own

Ethical Approval:- taken appropriately

Point of conflict:- No help is taken from related 
beneficiaries. 
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Abstract 
The hospital-based cross-sectional was done to check the toxic nature of snake bite. The study was carried 
in 375 patients, patients were divided in the group of 46 male belong to the age group of 20 - 49 (67.39%), 
female (48.27%) and farmers (60%), in RIMS Ranchi from 1st Jan to 31st Dec 2019. Among farmers 63.04% 
was male and 55.17% was females. The most of the females shoed to be housewife among famers. The result 
showed maximum victims among farmers, and it was shown to be illiterate. The Maximum victims such as 
81.3% were belongs to lower middle and upper lower class while 93.3% were belongs to rural region. There 
is a statistically significant data of occurrence in rural and urban area, the statistical analysis was done based 
on 5 % confidence level (p=0.05) (student t –test analysis). The result showed 60% were bitten in fields 
followed by 36.1% at home. Among all the groups, 37.3% bite was 12.01 pm to 6PM and 32% during 12.01 
AM to 6AM. Of the 225 cases who had bites in fields, 125 bitten between 12.01 pm to 6 pm, and the number 
showed, 135 cases at home, 110 cases bitten during 12.01 am to 6 am. The study showed 60.1% victims had 
been bitten by snake in the month of June to September (monsoon season). The conclusion showed adult 
males were more prone to snake bites since they were more commonly involved in agricultural/outdoor 
activities. The specific reason not known, but it can be concluded based on sociodemographic profile of the 
literacy population 
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Introduction

Snake bite is a major public health problem 
throughout the world especially in tropical and 
subtropical countries like India, particularly in the rural 
areas. In Greek mythology, Snake represent Goddess 
Hygeia was worshipped along with Asclepius, the God 
of Health. The tradition is carried over to modern time 
and the snake has found a place in the universal symbol 
of medical profession. [1] 

In general, about 70% of bites are due to snakes 
which are non-poisonous, of the rest, 15% are dry bites 

and only 15% cause envenomation. Venom is the saliva, 
proteolytic enzymes, some organ or system specific 
poisons i.e. neurotoxic, Vasculotoxic, or Myotoxic, 
ejected during the bite, from the modified parotid glands. 
Most of the time, mixed manifestations will be seen. 
Neurotoxicity is a key feature of some envenoming, 
and there are many unanswered questions regarding its 
manifestations. Venomous snakes found all over the 
world sparing few countries, and therefore, cases of 
snake bite were reported from all over the world1. Total 
number of snake bites in world is around 500,000 per 
year with approximately forty thousand to one lac deaths 
as reported by various authors. [1-3] 

The incidence being relatively higher in tropical 
countries as compared to developed countries. [4] 
Approximately 330 species of snakes exist in India, of 
which about 70 species are poisonous. The commonest 
poisonous snakes are common krait, spectacled cobra, 

DOI Number: 10.37506/ijfmt.v14i4.11501
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saw scaled viper and Russell’s viper. [2] Pit viper 
(Hyphenate - hyphenate) is equally deadly, though not 
recognized by many and that could be one of the causes 
of increased mortality by pit viper envenomation. [5] In 
India, there are estimated 10,000 to 50,000 deaths per 
year due to poisonous snakebite. [3]

In this study, population is predominantly native 
tribal (rural as well as urban) in Jharkhand state, peculiar 
Clinical, Demographic and Social profile significantly 
varies from other regions of our country, that may lead 
to variation in many statistical data. Special attention 
was given to specific and significant facts in reference to 
our study population. Snake bite is a neglected tropical 
disease of global importance. [6] Data from the million 
deaths study in India estimates that snake bite deaths 
are more than 30-fold higher than recorded in official 
hospital returns. [7] As per various sources, there was no 
such study conducted in this area to know the profile 
of snake bites. Therefore, this study was designed to 
find the incidence and pattern of snake bites admitted to 
various departments of RIMS, believing that the findings 
of this study will help in control of snake bites.   

Material and methods

Study place: Different indoor/outdoor/emergency 
departments of RIMS, Ranchi, Jharkhand

Study duration: one year from 1st January 2018 to 
31st December 2019

Study design: Hospital-based cross-sectional and 
observational study conducted for duration of one year 
from 1st Jan 2018 to 31st Dec 2019. The study comprised 

all of 375 cases of snake bite. The data collected from 
following records and format.

1) In-patient case records of snake bite victims 
from central/paediatric emergency.

2) Performa which was designed to collect 
information regarding the incidence.

3) Police inquest and post mortem reports in cases 
where death occurred.

Inclusion criteria:

1) Snake bite of all age and sex groups. 

2) History of unknown bite responding to ASV.

3) No history of snake bite but presenting with 
symptoms of snake bite and responding to ASV 
treatment.

4) Cases admitted to emergency departments and 
brought dead cases of snake bite directly/indirectly 
from different departments to Forensic Medicine and 
Toxicology, RIMS Ranchi.

Exclusion criteria: Unknown bites not responding 
to ASV were excluded from the study.

Method of collection of data: A Performa was 
designed to collect relevant information regarding the 
incident, the snake (if seen), first aid taken and socio 
demographic profile from the patient and/or relatives.

Statistical analysis: All the data thus collected 
was tabulated and statistical analysis was done using 
Microsoft Excel and Graph Pad Instat software.

Results 
Table 1: Distribution of victims based on Age, Sex, Occupation and Education

Age and Sex distribution

Age in years
Male Female  Total

n % n % n %

0-9 5 2.17 5 3.45 10 2.7

10-19 35 15.22 35 24.14 70 18.7

20-29 65 28.26 25 17.24 90 24
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30-39 55 23.92 25 17.24 80 21.3

40-49 35 15.22 20 13.79 55 14.7

50-59 15 6.52 10 6.90 25 6.7

60-69 15 6.52 25 17.24 40 10.7

> 70 5 2.17 0 0.00 5 1.3

Total 230 100  145  100 375 100

 X2=7.62, df=2, p=0.02 (significant)

Distribution of victims on the basis of Occupation and Sex

Farmer/Farm wage 
workers 145 63.04 80 55.17 225 60

House wife 0 0.00 45 31.03 45 12

Snake charmer 5 2.17 0 0.00 5 1.3

Student 40 17.39 20 13.79 60 16

Others* 40 17.39 0 0.00 40 10.7

Total 230 100 145 100 375 100

*others-2 drivers, 1 child, 1 postman, 1 clerk, 1 Sheppard, 1 mess staff and 1 shop employee

Distribution of victims on the basis of Education and Sex

Illiterate 100 43.48 75 51.72 175 46.7

Primary 65 28.26 30 20.69 95 25.3

Secondary 45 19.57 30 20.69 75 20

PUC 15 6.52 10 6.90 25 6.7

Not applicable* 5 2.17 0 0.00 5 1.3

Total 230 100 145 100 375 100

* Not applicable- 1 male child of 3yrs was not eligible for schooling. Among the study group

Table 2: Distribution of cases as per Socio-economic status

Socio-economic status n %

Class I -Upper class 10 2.7

Class II- Upper middle class 20 5.3

Class III- Lower middle class 110 29.3

Class IV- Upper lower class 115 52.0

Class V- Lower class 40 10.7

Total 375 100

Cont.... Table 1: Distribution of victims based on Age, Sex, Occupation and Education
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Table 3: Region wise distribution of cases 

Region

Male Female Total

n % n % n %

Rural 225 97.83 100 86.21 350 93.3

Urban 5 2.17 20 13.79 255 6.7

Total 230 100 145 100 375 100

P= 3.86 at df= 1 p=0.04 (significant) 

Table 4: Distribution based on time and place of occurrence of the incident

Place of 
occurrence

Time Male Female Total

6.01am-12 
noon

12.01pm-6 
pm

6.01pm- 12 
mid night

12.01am-
6am n % n % n %

Home 0 5 20 110 75 32.61 60 41.38 135 36.1

Field 50 125 40 10 150 65.21 75 51.72 225 60.0

Animal shelter 5 0 0 0 0 0 5 3.45 5 1.3

Garbage pit 0 5 0 0 0 0 5 3.45 5 1.3

Road 0 5 0 0 5 2.17 0 0 5 1.3

Total 55 140 60 120 230 100 145 100 375 100



366      Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No.4

Table 5: Distribution of cases based on month of incident 

Month
Male Female Total

n % n % n %

Jan 10 4.35 0 0 10 2.7

Feb 0 0.00 5 3.45 5 1.3

March 0 0.00 5 3.45 5 1.3

April 20 8.70 5 3.45 25 6.7

May 15 6.52 10 6.90 25 6.7

June 30 13.04 10 6.90 40 10.7

July 30 13.04 40 27.59 70 18.7

August 25 10.87 30 20.69 55 14.7

September 40 17.39 20 13.79 60 16

October 35 15.22 5 3.45 40 10.7

November 5 2.17 10 6.90 15 4

December 20 8.70 10 3.45 25 6.7

Total 230 100 145 100 375 100

Discussion

Age and Sex

Maximum victims (60%) belonged to 20-49 years age 
group. Among 230 males and 145 females, 67.39% and 
48.27% belonged to 20-49 yrs age group respectively. In 
both the sex groups, a statistically significant difference 
(p value 0.02) was found among 20-49 years age group. 
Of both the sex groups, males were predominant 61.3% 
as compared to females 38.7% (sex ratio1.6:1).

Similar observations were made in studies 
conducted by Kulkarni ML & Anees S (1994) [8] in 
Karnataka, Ganneru B & Sasidhar RB (2007) [9] in Andra 
Pradesh and Suchitra N et al. (2008) [10] in Kerala. This 
observation is not consistent with the findings recorded 
in the study conducted by Monterio NP et al. (2010) [11] 
in Manipal, where female predominance was recorded 
with male to female ratio of1:1.5.

The probable reason for predominance in males and 
20-49 yrs age group is increased agricultural activity 
among these individuals. If considered demographically, 
Jharkhand region, result we expected would be like 
Monterio NP et al. (2010) [11], but results were not 
like that. We thought that here in Jharkhand the more 
working population was of female, but this effect was 
counterbalanced by much more outdoor as well as sports 
activities of male population here, which makes them 
vulnerable population for snake bite. Probably that’s the 
reason of our study results with this respect. 

Occupation

Maximum (60%) victims were farmers. Among 
the male’s majority 63.04% were farmers. Similarly, 
among female victims 55.17% (maximum) were 
farmers followed by housewives 31.03%. The above 
observations made in the study are consistent with the 
studies conducted by Lal P et al. (2001) [12] in JIPMER 
Hospital Pondicherry, Chauhan S et al. (2005) [13] in 
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PGIMER Hospital Chandigarh and Shetty AK & Jirli 
SP (2010) [14] in Belgaum. The predominance of farmers 
can be attributed to increased frequency of human 
confrontation with snakes in agricultural fields owing to 
the snake habits, habitat and prey preferences.

Education and Socio-economic status

46.7% were illiterates and the rest 53.3% were 
literates having different levels of education. Majority 
25.3% had primary education followed by 20% had 
secondary education and 6.7% had PUC level education. 
None of the victims were graduates. The above 
observation depicts that illiterate victims and victims 
with non-technical (unskilled) education are more 
involved in agricultural works, hence more exposed to 
snake bites. The low literacy level also leads to lack of 
knowledge regarding precautions to be taken to avoid 
snakebites.

Socio-economic status classification based on 
Modified B G Prasad classification for rural population 
and Kuppuswamy classification for urban population in 
the study group. Maximum victims 81.3% belonged to 
lower middle and upper lower class.

Region

Maximum victims 93.3% belonged to rural region. 
A statistically significant (p value 0.004) association 
was noted between snake bite occurrence and rural 
region. This finding is consistent with the observations 
in the studies made by Kulkarni ML & Anees S (1994) 
[8] in Karnataka, Ganneru B & Sasidhar RB (2007) [9] 
in Andra Pradesh, Shetty AK & Jirli SP (2010) [14] in 
Belgaum and Mohapatra et al. (2011) [4] in India.

Place of occurrence

Maximum 60% had snake bites in the fields followed 
by 36.1% snake bites at home. Similar finding was noted 
in the study conducted by Suchithra N et al. (2008) [10] 
in Kerela, Monterio NP et al. (2010) [11] in Manipal and 
Shetty AK & Jirli SP (2010) [14] in Belgaum.

Time of occurrence

Maximum 37.3% of snake bites occurred between 
12.01PM to 6 PM followed by 32% between 12.01 
AM to 6 AM. Similar finding was observed in the 
study conducted by Bawaskar HS et al. (2008) [15] in 

rural Maharashtra and Monterio NP et al (2010) [11] in 
Manipal.

Relationship between Place of occurrence and 
Time of occurrence of the incident

Of the 225 bites that occurred in the field, maximum 
55.5% occurred during 12.01PM to 6PM. Of the 135 
bites that occurred at home, maximum 81.5% bites 
occurred during 12.01 AM to 6 AM.

Relationship between Time of occurrence and 
Probable type of snake

Of the 375 victims, only 110 victims saw the 
snake that bit them. Of these 110 cases, 50% (55) 
of the snakes were identified as Saw Scalded Viper 
(SHERCHANDWA), of which 54.6% (30) occurred 
during 12.01AM to 6AM. Of the 25 cases of Russell’s 
viper, all bites occurred during 12.01PM to 6PM.

Here, identification of the probable type of snake 
that bite the victims was made by us based on the 
description of the snake given by the victims / relatives. 
In our study no killed snake was brought along with the 
victim for identification.

Seasonal variations in the incidence of snake bite

60.1% (maximum) occurred during June to 
September (monsoon season) followed by 24.1% during 
October to January (winter season). Similar observations 
were made in the study conducted by Lal P et al. (2001) 
[12] in JIPMER Hospital Pondicherry, Bawaskar HS 
(2002) [16] in Mahad region of Maharashtra, Bawaskar 
HS et al. (2008) [15] in rural Maharashtra, Shetty AK & 
Jirli SP (2010) [14] in Belgaum and Mohapatra B et al 
(2011) [4] in India. Whitekar R (2005) [6] in his study 
conducted in Kerala, observed that the month of May 
had highest incidence of snake bite. However, in our 
study, the highest incidence of snake bite was in the 
month of July 18.7%.

Limitation of the study

Best efforts were put in to record all the cases of 
snake bite which were admitted to the Rajendra Institute 
of Medical Sciences Ranchi. However, few cases who 
consulted doctors practicing other medicinal systems 
(Homeopathy, Ayurveda) were not recorded. Our 
study was done with all the necessary efforts as well as 



368      Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No.4

precautions. 

Conclusions

Snake bite is a common medical emergency 
encountered all over the country. This study includes 
snake bite cases admitted/brought dead to RIMS, 
Ranchi. Rural adult males were more prone to snake 
bites as they are commonly involved in agricultural/
outdoor activities. Incidence and mortality due to snake 
bite can be prevented by educating the rural people about 
the snake species prevalent in the respective regions, 
their habits and public health education regarding the 
recommended first aid.
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Abstract
Introduction: Organophosphorus poisoning is an important medical emergency and its pattern and outcome 
varies from place to place. Given the widespread availability and use of these chemicals, OP poisoning is 
quite common following either accidental or intentional exposures.

Aims and Objective: This study was conducted to evaluate the spectrum of acute poisoning in a tertiary 
care hospital.

Materials and Methods: This is a retrospective study of organophosphorus poisoning cases brought to 
emergency department/casualty of a tertiary care hospital from Jan 2011 to Dec 2014. Result: Total 805 
cases of acute poisoning were recorded over aperiod of 4 years. Acute poisoning was common in men, and 
age group of 20–40 years was the most affected. The most common offending population was poor class (V) 
and financial burden was the most common reason noted.

Conclusion: From these results we found that Organo Phosphorous compounds are commonly ingested with 
suicidal intent due to its easy availability by young population in rural areas, more commonly males with 
economical burdens.

Key words: Organophosphorous compounds, acetylcholinesterase, pesticides. Acute Poisoning 

Introduction

This difference in the type of poisoning seen within 
the country may be due to the difference in the pattern in 
the use and availability of poisons. Ours is an agriculture-
based society and these compounds are easily available 
and thus, it is the most common class implicated in cases 
of poisoning.

Due to the low cost and easy availability, they 
have also become an agent of choice for suicide and 
self-poisoning. Frequently used OP include malathion, 
parathion, chlorpyrifos, diazinon, dichlorvos, 
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fenitrothion, tetrachlorvinphos, and azinphos-methyl.1,2,3

OP compounds inhibit acetylcholinesterase, and 
this result in the accumulation of acetylcholine with 
theoverstimulation of cholinergic synapses. Clinical 
signs and symptoms depend on the nature of the OP 
compound, the amount consumed, time lapse between 
exposure and admission to the hospital, and the 
severity.2,3

Organophosphorus (OP) pesticide self-poisoning 
is estimated to kill around 200 000 people each year, 
largely in the Asia-Pacific region. This predominantly 
occurs in rural communities and is often an impulsive 
act comparable to self-poisoning with medication in 
the west; the critical difference being the 10–20% case 
fatality rate (compared to 0.3% in Britain for example).4
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The International Program on Chemical Safety 
(IPCS)/EC/EAPCCT Poison Severity Score (IPCS 
PSS) was developed by the International Program on 
Chemical Safety, the European Community and the 
European Association of Poisons Centres and Clinical 
Toxicologists to create a scoring system that produces 
a qualitative evaluation of the morbidity caused by 
different forms of poisoning.5 

Material and Methods

This study was conducted after due permission 
from institutional ethical committee. All cases admitted 
to the emergency department/ casualty of the MGIMS 
hospital over a period of 4 years (Jan 2011 to Dec 2014) 
was evaluated retrospectively. Data were obtained 
from the hospital information system. All patients with 
acute poisoning were included in the study. The cases 
of organophosphorus poising (OPP) were included and 
snake bite, food poisoning, and allergic reactions to 
drugs were excluded in this study. 

All poisoned patients were seen on admission by 
study doctors. Patients were included in this study if 
they had a history of OP pesticide ingestion as indicated 
by the patient or relatives, the transferring doctor or the 
pesticide bottle.

Demographic and routine laboratory results were 
recorded for the duration of the patients’ stay in the 

intensive care unit. All patients received standard 
medical treatment under the direction of the hospitals’ 
consultant physicians. Data were documented, analysed 
as percentage, and final conclusion was drawn.The study 
involved analysis of de-identified patient data. 

Results

A total of 3692 patients visited to the emergency 
department/ casualty of the hospital over a period of 4 
years. A total of 805 patients were of OPP poisoning. 
Most cases of acute poisoning presented in the age 
group of 20-40 years (45.59%) followed by 40-60 years 
(38.13%), and the majority of patients were of rural 
background. Men dominated the study with M: F ratio of 
1.4:1. Majority of the poisoning cases presented between 
20 -40 years of age group.

The mean age in our study was 32.47± 12.95 years.

Majority of the patients consumed poison with 
suicidal intent (91.80%) as compared with accidental 
(6.8%) and homicidal (1.3%) cases. With regard to the 
route of exposure, ingestion was the most common mode 
of intake compared to inhalational poisoning.Table:1, 2

Table 3 showing the distribution related to socio 
economic status having maximum number of cases from 
lower middle and poor social economic status classified 
according to Prasad et al6 

Table 1: Distribution of patients by their age, sex and mode of poisoning 

 Male  Female  
Total

Age(years) Suicidal Accidental Homicidal Suicidal Accidental Homicidal

< 20 55 4 1 34 2 0 96

20-29 73 19 3 89 7 3 194

30-39 53 7 0 113 0 0 173

40-49 96 4 4 36 4 0 144

50-59 137 5 0 18 3 0 163

>60 23 0 0 12  0 35

Total 437 39 8 302 16 3 805
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Table 2: Distribution of patients by their sex and cause of poisoning due to suicide and homicide 

 Marital Financial Failure Family
Discord 

with par-
ents

Separation/death of 
boyfriend or girl-

friend
Loss 

of Total

Male 53 312 39 27 17 13 23 484

Female 63 147 21 58 8 17 7 322

Total 116 459 60 85 25 30 30 805

Table 3: Poisoning type by socio-economic (se) class based on modified Prasad classification6 

Social class No. of cases

Upper high (class I) 4

High (class II) 2

Upper middle (Class III) 3

Lower middle(ClassIV) 186

Poor(Class V) 531

Below poverty line(ClassVI) 79

Total 805

Discussion

Our study completed over period of four years 
involved 805 patients. Majority of the patients were 
young with a mean age of 32.47 years. 

Study the Maharani B found that commonest 
poisoning agent was organ phosphorus compounds 
and Most of the cases were in the age group of 21-30 
years finding is similar to present study.7The study 
conducted by Jeyaratnam found around 2 million people 
hospitalized for suicide attempts mostly includes serious 
patients.8

Acute poisoning was commonly seen among male 
laborers, farmers, house wives and students. More cases 

were reported during summer season and day time. 
The finding of present study coincides with the study 
conducted over the population of North Karnataka by 
padmanabha,9 similarly findings coincided with study 
conducted by Mishra10 and Pal et al 11 on population of 
Bengal. 

The  study conducted by Hubdekari12 on study the 
population Karnataka found male predominance which 
is similar to the present study. Similarly study conducted 
by Aron R et al found predominance of young men 
comparable with women. Majority of the patients were 
from rural areas, which can be explained by the fact that 
in the rural areas the compounds are easily available due 
to their utility in farming practices.13
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The findings are similar to the study done by Das 
et al the commonest route of exposure was oral and 
Majority of cases were in the age group of 11-30 years 
and maximum cases were found between 21-30 years.14

Conclusion

We found that Organo Phosphorous compounds 
are commonly ingested withsuicidal intent due to its 
easy availability by young population in rural areas, 
more commonly males with economical burdens. A 
large number require intensive care in tertiary centers 
but initial management and resuscitation in periphery 
maybe invaluable. The incidence of poisoning and its 
morbidity and mortality can be reduced by developing 
and implementation of effective prevention strategies.
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Abstract
Objective: Histopathological investigations with tissues from embalmed cadavers are generally not 
considered ideal for determining the cause of death at autopsy in forensic medicine. Instead fresh tissue 
fixed in 10% formalin is usually preferred. The aim of the present study was to compare the histological 
appearances of samples processed from routine formalin-embalmed cadaver with samples fixed in 10% 
formalin from a fresh cadaver.

Methods: The study was carried out on cadavers received as donation to the department of Anatomy from 
body donors. Tissue samples of four organs comprising kidney, lung, liver and spleen were obtained from a 
fresh cadaver (used as control) as well as from embalmed cadavers. The quality of the slides was graded 1 
to 3 based on organ microscopic architecture, cell morphology and state of epithelium, as follows: 1 - high 
degree of cell distortion, 2 -moderately good sections and 3 - near normal.

Results: Kidney: Slight architectural distortion, with collapsed convoluted tubules were observed in 
embalmed tissue sections (grade 2). Lung: The architecture of the embalmed tissue showed alveolar 
spaces that were cystically dilated, but pneumocytes appeared normal (grade 2). Liver and spleen: The 
cell morphology and The cell morphology and architecture appeared almost as preserved as in fresh tissue. 
(grade 3).

Conclusion: Of the four organs studied, liver and spleen were well preserved and close to normal, whereas 
cytoarchitecture of lung and kidney specimens showed slight distortion. However this is a preliminary study 
and efforts are on to study more number of specimens with varying concentrations of formalin.

Key words: histopathology, embalmed body, cytoarchitecture, cellular morphology.

Introduction

Tissues from an embalmed cadaver are generally 
not preferred for histopathological investigations in 
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forensic medicine, especially for determining the cause 
of death at autopsy. However, if only an embalmed 
cadaver is available then it is better to have some tissue 
than no tissue at all. The microscopic findings of various 
organs in the deceased can contribute in a major way to 
the forensic investigation which will enable the forensic 
pathologist to integrate the subjective (history) with the 
objective (lab investigation and post-mortem results) for 
reconstruction of circumstances and cause of death on 
legislative basis1. There is dearth of published literature 
regarding the use of tissues from a formalin embalmed 
cadaver for forensic histopathology, hence the need 
for this study, which was undertaken to compare the 
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histological appearance of samples processed from four 
formalin-embalmed cadavers with histological tissue 
samples obtained from an un-embalmed cadaver and 
processed as per the standard procedure. Moreover, 
the study is also intended to explore the possibility of 
utilizing tissues from formalin-embalmed cadavers for 
teaching purposes, for which tissue samples are routinely 
taken from guinea pigs, rabbits, etc 

Materials and Methods

Tissue samples were obtained from cadavers 
received as donation to the department of Anatomy from 
the period June 2018 to August 2019. The cadavers were 
embalmed as per the standard embalming protocol using 
10% formalin. Four cadavers without any pathological 
findings affecting the tissues and age group between 
44-89 were selected for the study. Tissue samples were 
obtained from four organs, i.e., kidney, spleen, liver 
and lung. The organs were dissected and exposed as 
per instructions in Cunningham’s Dissection Manual2 

and the tissues were taken separately from all the four 
cadavers and collected in labelled containers. Fresh 
tissue samples from all the four above mentioned organs 
from an un-embalmed cadaver were used as control. 
These samples were fixed in 10% formalin after which 
they were processed as per the standard procedure and 
stained with haematoxylin and eosin. The sixteen tissue 
samples from the four embalmed cadavers, as well as the 
control samples from the un-embalmed cadaver, were 
processed directly without any additional fixation as per 
standard histological technique, and sections of 4 micron 
thickness each were obtained, which were stained using 
routine haematoxylin and eosin staining procedure.

The slides were examined with a light microscope 
and photomicrographs were taken using Carl Zeiss 
multiheader microscope fitted with a digital camera. 
The quality of stained sections was assessed as per the 
criteria proposed by Nlebedum et al3.

Accordingly, the sections were assessed for

a. General organ microscopic architecture,

b. Cell morphology and state of epithelium graded 
on a scale of 1 to 3

Grade – 1 Refers to a high degree of distortion

Grade – 2 Moderately good sections

Grade – 3 Sections very close to normal 

Observations

The sections obtained from four organs belonging to 
formalin-embalmed cadavers were observed and graded 
as per the criteria proposed by Nlebedum et al3. The 
results are depicted in Table 1. Photomicrographs of fresh 
samples of spleen, lung, liver, kidney are represented in 
Fig-1A, Fig-2A, Fig-3A, Fig-4A respectively.

With regard to spleen, cell morphology and 
architecture appeared almost preserved as in fresh tissue. 
White and red pulp, as well as the covering capsule and 
vascular endothelium appeared normal. All four samples 
were graded 3. (Fig-1B)

All four lung tissue samples presented distorted 
architecture, visualised as irregular distorted alveolar 
spaces. However at higher magnification, cell 
morphology appeared normal. Hence all specimens 
were graded 2. (Fig-2B)

Liver tissues were well preserved in three 
specimens. General organ microscopic architecture was 
mildly distorted, but cell morphology of hepatocytes 
and Kupffer cells was well preserved and normal. Portal 
triads, central veins, capsule, and sinusoids were normal. 
All three samples were graded 3 (Fig-3B). In one liver 
sample, lobular architecture, central veins and portal 
triads were normal, but hepatocytes and Kupffer cells 
were poorly preserved.

One specimen of kidney had high degree of 
distortion with poor cellular details and collapsed 
convoluted tubules and was graded 1(Fig-4B1). Three 
specimens had only slight architectural distortion with 
collapsed convoluted tubules of grade 2.The epithelial 
lining appeared moderately good (Fig-4B2). The capsule 
appeared to be well preserved (Fig-4B3). 
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Table 1: Histological grading of cadaveric tissues 

Grade

Organs Cadaver 1 Cadaver 2 Cadaver 3 Cadaver 4

Kidney 2 2 1 2

Lung 2 2 2 2

Liver 3 1 3 3

Spleen 3 3 3 3

 
Figure 1A: Photomicrograph of spleen - Fresh sample - 100x. WP –white pulp, RP – red pulp, arrow 
indicates open spaces in the splenic parenchyma,1B: Photomicrograph of spleen - 100x.Sample from 

embalmed cadaver grade 3. WP – white pulp, RP – red pulp.

 
Figure 2A: Photomicrograph of lung - Fresh sample - 100x, 2B: Photomicrograph of lung -100x. Sample 

from embalmed cadaver grade 2.
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Figure 3A: Photomicrograph of liver - Fresh sample - 100x. CV - central vein, PT – portal triad, 3B: 

Photomicrograph of liver - 100x. Sample from embalmed cadaver grade 3.CV - central vein, PT – portal 
triad.

 
Figure 4A: Photomicrograph of kidney - Fresh sample - 100x.CT- convoluted tubules, 4B1: 

Photomicrograph of kidney - 100x. Sample from embalmed cadaver grade 1.C- capsule, CT- convoluted 
tubules.

 
Figure 4B2: Photomicrograph of kidney - 100x. Sample from embalmed cadaver grade 2 .CT- convoluted 

tubules, 4B3: Photomicrograph of kidney - 50x. - Sample from embalmed cadaver grade 2. C- capsule.

Discussion

Archana Kalyankar et al4 studied the histological 
samples of skeletal muscle tissue obtained from twelve 
embalmed human cadavers and compared them with 

skeletal muscle tissue obtained from guinea pig samples 
and processed as per standard histological technique, 
and their results indicated the feasibility of muscle tissue 
from human cadaver for teaching and research activity. 
They also proved that embalmed human skeletal muscle 
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tissue sections are better in staining and appearance than 
that of guinea pig slides.

Gupta and Gauba5 conducted a study to standardize 
the histology of different tissue types obtained from 
embalmed cadavers available in the department of 
Anatomy. They reported that all the tissues studied 
including skin, muscle, cartilage, artery, spleen, brain, 
trachea, liver and small intestine showed excellent 
tissue organisation with nuclei, cell membranes and 
cytoplasmic details, being clear and well preserved. 
They concluded that human cadaver could be an ideal 
source of tissue for teaching and research.

In our present study, out of the four organs 
evaluated, kidney and lung tissues presented maximum 
architectural distortion. With regard to the kidney 
specimen, our study is in agreement with Nlebedum et 
al3 with reference to collapsed convoluted tubules, but 
the capsule was not found detached in our specimens, 
and cellular morphology appeared moderately well 
preserved. Nicholson et al6 compared the histological 
samples of heart, liver, kidney, skeletal muscle and 
skin obtained by embalming with four different fluids, 
namely formalin, traditional Dunedin mix, Michigan 
mix and phenoxyethanol mix. The results of the study 
showed satisfactory or good quality tissue, except the 
one embalmed with Dunedin mix.

Adequate preservation of kidney sample was also 
observed and mentioned as comparable to liver tissue 
which showed good preservation of morphology in their 
study.

Lung tissues presented with distorted irregular 
alveolar spaces, but cellular morphology was normal in 
all the four samples studied, and the same was observed 
by Nlebedum et al3. But unlike in his study, spleen was 
well preserved in all the four tissue specimens of our 
series, and all were graded with a score of 3. They had 
observed open tissue spaces in the organ parenchyma, 
but these could be artefacts because in certain sections 
of splenic tissues from fresh cadaver we did observe 
open spaces in the organ parenchyma. Three out of 
four tissue specimens of liver, presented with only mild 
architectural distortion, but the capsule, sinusoids, portal 
triads were all well preserved. Cellular morphology also 
appeared normal.

Nicholson et al6 in their study mentioned good 
preservation of morphology in the sections of liver, 
which support the above. Regarding the liver samples, 
similar observations were reported by Nlebedum et al3; 
Gupta and Gauba5. Architectural distortion could be due 
to the lack of ability of the embalming fluid to properly 
fix the cells of the connective tissue stroma.

Better preservation of liver and spleen could be due 
to increased vascularity.

Gupta and Gauba5 had explored the possibility of 
utilizing cadaveric tissue for histological studies and 
reported that cadaveric tissue can be considered ideal for 
teaching and research.

According to a study by Kalanjati et al7, low 
concentration of formalin (5- 7.5%) was more suitable 
for processing cadavers to be used for anatomy teaching 
and learning than cadavers embalmed with higher 
concentration of formalin. Histological samples with 
low formalin technique should be studied so that adverse 
effects of formalin can be minimised. However the use 
of embalmed cadaveric tissue in forensic histopathology 
is dependent on whether the diagnosis is heavily based 
on cellular morphology or architectural distortion. The 
present study proves that the former is reliable. 

Conclusion

Despite embalming, cellular morphology appears 
well preserved in the organs studied, and hence can be 
considered fairly reliable for forensic investigations. 
Architectural distortion is observed in tissue samples 
taken from cadavers embalmed using 10% formalin, 
and hence cannot be relied upon for forensic purposes. 
However, more studies are required to be undertaken 
with different concentrations of formalin to ascertain 
whether the tissue architecture can be improved upon. It 
is important to note that the vascularity of an organ also 
has a role in preserving tissue architecture. However 
for routine teaching purposes, the slides prepared from 
tissues of embalmed cadavers appear to be good enough.
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 Limitation of The Study

The study was carried out on cadavers meant for 
routine dissection by first year medical students. Hence 
tissues could not be taken from the same cadavers pre 
and post embalming as it would have interfered with 
their dissection protocol. 
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Abstract
In this paper we discussed the basic statistical analysis of the biological data and associated with the 
demographic profile and biochemical profile of the samples of arthritis. Arthritis is a multi-factorial disorder 
consisting of more than 100 types of arthritis9, it is really difficult to say that a particular disease is causing 
that disorder. For determination of Rheumatoid Arthritis (RA) we have used biochemical tests of the 70 
individual affected with rheumatoid arthritis. The peripheral blood serum and plasma has been collected 
using vacutainers containing EDTA, the samples have gone through 5 tests for the determining the pattern 
of arthritis. By using this method pre-diagnostic measure for arthritis, results have shown us that most of the 
patient have correlative increase and decrease in their serum and plasma level when the patient is affected 
with RA. Various test such as Hb, Uric acid, serum glucose, serum calcium levels are used to determine the 
presence of arthritic profile. The results have found completely based on correlation of the demographic data 
with the arthritic marker, diabetic marker, lipid marker, kidney function marker, liver marker. The results 
have found that maximum correlation is shown among the liver marker as its maximum correlation with all 
the arthritic markers and demographic data. 
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Introduction

Statistical modelling are widely used in science, 
epidemiology, and health services etc., research to 
analyse and interpret data,  

Obtained from surveys or existing data sources 
such as claims files and electronic health records. The 
veracity of such inferences relies not only on the quality 
and completeness of the collected data, but also on the 
validity of the researcher’s model14.

Correlation is a statistical method used to evaluate 
the strength of relationship between two quantitative 
variables. A high correlation means that two or more 
variables have a strong relationship with each other, 
while a weak correlation means that the variables are 
hardly related. Scatter diagram is the simplest way of 
graphic representation of a bivariate data, where the 
given set of ‘n’ pairs of observations on two variables 
X and Y say (X1, Y1), (X2, Y2) …(Xn, Yn) may be 
plotted as dots by considering X-values on X-axis and 
Y-values on Y-axis. By scatter diagram, we can get 
some idea about the correlation between X and Y. In a 
scatter diagram, if the points are closer and show either 
upward or downward trend then there is high degree of 
correlation. 

DOI Number: 10.37506/ijfmt.v14i4.11504
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Diagram 1: Scatter diagram shows the direction of correlation

Chi Square Test of Goodness of Fit:

The goodness of fit of a statistical model describes how well it fits a set of observations. Measures of goodness 
of fit typically summarize the discrepancy between observed values and the values expected under the model in the 
data. A very powerful test for testing the significance of the discrepancy between theory and experiment was given 
by prof. Karl Pearson in 1900 is known as Chi-Square Goodness of Fit. It enables us to find if the deviation of the 
experiment from theory is just by chance or is it really due to the inadequacy of the theory to fit the observed data

 

Where O = observed value; E = Expected value

For a Chi-square test, a p-value that is less than or equal to significance level indicates there is sufficient evidence 
to conclude that the observed distribution is not the same as the expected distribution. In this paper we applied Chi 
square test to find the association between demographic profile and the Rheumatoid Arthritis of the samples and 
the results obtained is discussed in conclusions. Arthritis the term is derived from Greek arthro- meaning joint and 
it is meaning inflammation10. Arthritis is a multi-factorial disorder consisting of more than 100 types of arthritis, 
it is really difficult to say that a particular disease is causing that disorder3. Humans have been suffering from 
that disorder almost over a thousands of years and it’s still a major concern for the society till date14. Majorly 
arthritis is divided into two parts Osteoarthritis and Rheumatoid arthritis. Rheumatoid arthritis is an autoimmune 
disorder that affects hands and feet, it’s an inflammatory disease and often occurs with severe pain in the joints4. 
Other types include lupus, gout, fibromyalgia, and septic arthritis occurs in 3 % of people and Rheumatoid arthritis 
occurs in only 0.2% of people, more than 20% of USA population are suffering from rheumatoid arthritis4. As of 
till date no particular reason behind rheumatoid arthritis is found to be genuine as the symptoms vary from person 
to person. Someone having arthritis may or may not feel the presence of the disease as the joint inflammation is 
very mild and often it gets worsen as the age progresses16. 1 out of 5 people may show a very mild symptoms of 
rheumatoid arthritis. Blood tests, x-rays helps to diagnose an arthritis patient. Various biochemical tests are involved 
in determining arthritis. Rheumatoid arthritis contains complex pleiotropic network of inflammatory cytokines and 
having numerous pathway7. The current concept is that inflammation and tissue destruction is related to cellular 
interaction of rheumatoid synovium12. 
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Diagram2: diagramatic representation of 
Rheumatoid Arthritis

The Progression of Arthritis:

Rheumatoid arthritis begins with the infl ammation 
of the synovial membrane of the joints, especially in the 
small ones of the fi ngers and feet and is mostly bilateral. 
The infl ammatory cells, if in inappropriate large amount, 
destroy body tissue. The synovial fl uid accumulates and 
the joints swell in time and thicken into an abnormal 
tissue. During the course of time the abnormal tissue 
erodes the joint’s cartilage and possibly scar tissue will 
be formed, connecting the bone.

 
Diagram 3: Rank-Rankl-OPG pathway 

Materials and Methods

Materials: For performing biochemical assays 
the chemical kit were ordered from laboratory and 
assays were performed in the university laboratory. 
For performing Immuno-histochemical assays were 
performed using chemicals such as xylene, ethanol, 
haematoxylin, PBS, FBS, Antibodies (primary, 
secondary), blocking solution, DAB substrate solution 
etc. other reagents Merck Pvt Ltd, Trizol solution, 
chloroform, DEPC water.

Methods: About 70 patients at the age range of 25-
78 were taken for the study of RA. The patient tissue& 

blood samples were collected from Orthopaedics 
Dept., Tripura Medical College and Dr B.R Ambedkar 
memorial Teaching Hospital. The patients suffering 
from Rheumatoid Arthritis fulfi lled the American 
Rheumatism Association Criteria and were suffering 
from RA for about 6 months. For the study of control, 
60 healthy subjects are chosen. Informed consent 
was taken from the subjects. Various quantitative 
Biochemical profi les such as Uric acid levels, glucose 
levels, calcium levels, cholesterol levels. Qualitative 
assays includes Rheumatoid factor-Reactive protein. 
Haematological analysis includes Haemoglobin% and 
Erythrocyte sedimentation rate (ESR). Patients were 
diagnose as arthritis, serum samples are taken and 
biochemical assays were taken. OD values are measured 
and compared with the normal control patient and hence 
the values are observed and studied for arthritic profi le. 

Table 1: Reagent compositions 

HAEMOGLOBIN REAGENT 1000 Ml

Potassium Phosphate 2.0 mmol/L
Potassium ferricyanide 0.60 mmol/L
Potassium cyanide 0.90 mmol/L
Sodium chloride 1.4 mmol/L

HAEMOGLOBIN STANDARD 1 x 4 Ml

Cyanmethaemoglobin standard con. 60 mg/dL

URIC ACID:

URIC ACID (S.L)
R1 2 x 30 mL / 2 x 50 mL / 2 x 100 mL

Phosphate Buffer (pH 7.0) 180 mmol/L

TOPS 1.10 mmol/L

Amino-4-antipyrine 0.25 mmol/L
Uricase> 50 U/L
Peroxidase> 100 U/L
Preservatives and Stabilizers

URIC ACID STANDARD 1 x 4 mL
Uric acid standard concentration 8 mg/dL
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GLUCOSE: 
REAGENT COMPOSITION 
GLUCOSE (S.L) 
R1 5 x 100 mL / 1 x 1000 mL
Tris Buffer, (pH 7.40) 92 mmol/L
Phenol 0.3 mmol/L
Glucose Oxidase 15000 U/L
4- Aminophenazone 2.6 mmol/L
GLUCOSE STANDARD 1 x 4 mL
Glucose standard concentration 100 mg/dL

CHOLESTEROL: 
REAGENT COMPOSITION 
CHOLESTEROL (S.L)
R1 5 x 25 mL / 5 x 100 mL / 4 x 250 mL
Pipes buffer (pH 6.70) 50 mmol/L
Phenol 24 mmol/L
Sodium Cholate 0.5 mmol/L
4-aminoantipyrine 0.5 mmol/L
Cholesterol Esterase > 180 U/L
Cholesterol Oxidase> 200 U/L
Peroxidase> 1000 U/L
CHOLESTEROL STANDARD 1 x 4 mL
Cholesterol std. concentration 200 mg/dL

Results

A significant increase (p<0.0001) in the values of 
biochemical levels among the patients suffering from 
Rheumatoid Arthritis (RA) comparing with healthy 
individuals (Table 1). All the results are expressed in 
mean +sd. 

Table 2: Measures of metabolic markers in 
rheumatoid arthritis (RA) subjects. 

Parameter
Rheumatoid 

arthritis
(n= 70)

Rheumatoid 
arthritis

control (n=60)

Age 47.53 46.06

11.93 13.91

Haemoglobin (%) 9.18 13.24

1.48 1.43

Uric Acid (mg/dl) 3.98

0.7

-7.84

1.74

Glucose (mg/dl) 117.87 90.16

29.45 7.84

Calcium (mg/dl) 8.15 9.88

1.14 1.68

This study was carried out using 70 RA (p<0.0001) 
the demographic data for the patient are shown in Table3. 

Biochemical investigations:

Table 3: Individuals demographic data 

Cont ... Table 2: Measures of metabolic markers 
in rheumatoid arthritis (RA) subjects. 
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In this study we have seen age plays a crucial role 
among the RA patients as in the middle aged population 
(>30 years) have a higher level of CRP (p<0.0001). 
The BMI (p<0.0001) value gets decreased more in the 
middle-aged population. In other studies have seen that 
Disease Activity Score (DAS 28) and Global assessment 
score (GAS) (p<0.0001) is directly proportional with the 
duration of RA and also with the middle aged population 
it increases. Here we excluded all the patients who were 
under anti-rheumatic drug treatments. Biochemical 
investigations found that infl ammatory markers i.e., 
Hb%, ESR, RF, CRP, Uric Acid have a correlation with 

age, lower level in Hb% (p<0.0001) among the middle 
aged population. Also found that ESR mm/hr (p<0.0001) 
gets increased (79.04+20.72) in rapid amount among 
the middle aged and old aged population. Other study 
include RF which was investigative found that 65% 
of RA patient is RF positive. CRP (p<0.0001) serum 
levels is much higher compared to the control subjects. 
The serum uric acid (p<0.0001) level is signifi cantly 
increases in RA patient compared to control subjects 
shown in table 4. Matrix correlation for demographic 
data and infl ammatory markers are shown in fi g-1.

Figure 1: matrix correlation of demographic data and infl ammatory markers

Table 4: Infl ammatory markers of patients with rheumatoid arthritis (mean +SD)
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Diabetic marker that is glucose shows a positive 
correlation (p<0.0001) with Hb, Uric acid, GAS, DAS 
28 (+1). As above mentioned data, the arthritic profile 
of patients by comparing all the biochemical profile we 
have seen a major correlation among the increase and 
decrease among the biochemical values with related to 
patient age, bmi and other factors. Some changes in the 
serum biochemical values varies in a particular fashion 
when the person is affected with arthritis rather than the 
control patients (subjects).The peripheral venous blood 
collected from patients with vacutainers with EDTA for 
serum collection and plasma collection using plasma 
sample collecting vacutainers. Dietary manipulation is a 
way for patients to assume some control over their own 
health and management of their disease. Patients should 
be able to expect advice from their doctors regarding 
dietary therapies for which there is a high level of 
evidence. Some parameters commonly measured in 
joint diseases together with others which have been 
claimed to represent better markers of disease activity in 
RA. It was not surprising that the group with RA had a 
high percentage of abnormal results for RF, CRP, Uric 
acid. Other biochemical marker include glucose levels, 
Cholesterol increases with age among patient suffering 
Arthritis.

Conclusion

The goal of statistical modelling is to summarize a 
test’s results in such a way that, based on the samples 
we observed that demography variables like Age, BMI 
are highly correlated with the disease Rheumatoid 
Arthritis and also biochemical factors like glucose, 
uric acid shows significance with the disease present 
Rheumatoid arthritis plays a major concern role in the 
life of an affected individual, the lifestyle and livelihood 
is mostly traumatized and it affects the confidence level 
in a whole10-12. Definite workability in an individual is 
very much hampered and it affects their social life as 
well. RA it affects the major population nearly 25% of 
Indian population is affected by arthritis. To determine 
its severity have done clinical tests in the middle aged 
population19. The metabolic profiles in the population 
saw a huge changes according to their ages and 
severity is also seen and extremely drastic changes can 
be observed. After taking the correlation graph have 
seen a massive changes in the levels among control 
and arthritic patient. By going through all the sugar, 

Haemoglobin etc. other profiles have seen that according 
to age those metabolic profiles tends to change if the 
person has arthritis compared to control subjects. The 
patients suffering from arthritis have a particular pattern 
according to their respective ages and by understanding 
their profile we can clinically diagnose that patient and 
can determine the presence of arthritis in a patient in 
the early stages. The validity of these results could be 
questioned because individuals did not have disease of 
equal severity5. However, all patients had disease severe 
enough to warrant hospital attention and were selected 
by virtue of persistent symptoms. It was not possible to 
match the disease groups for age and sex because they 
characteristically affect different ages and have varying 
sex distributions. After going through all the tests and 
matching the correlation among all the metabolic profiles, 
we have seen that liver function is much correlated and 
matched with the arthritic profile compared with other 
metabolic function. Thus it can be used as a detector 
marker for Rheumatoid arthritis and can be used as an 
early diagnostic purpose for Rheumatoid Arthritis.
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Abstract
India has emerged as a surrogacy capital and destination for couples from different countries, in the past two 
decades. Fertility clinics operating across India, offering artificial insemination, IVF and surrogacy services 
to Indian citizens and foreign couples have increased dramatically. With the boom in surrogacy, there are 
increased instances of complex legal and ethical issues. Incidents of unethical practices such as exploitation 
of surrogate mothers, selective breeding, abandoning of children have increased. This paper highlights the 
various case scenarios in India and the timeline of various regulations brought by the government of India to 
regulate surrogacy services. Various guidelines and regulation bills across the period have been discussed in 
simple tables with the up to date surrogacy regulation bill of 2019. Issues not addressed in the recent Indian 
regulation have also been discussed.
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Introduction 

Background and Significance 

Many countries, around the world, prohibit 
commercial surrogacy contracts and it’s extremely 
difficult to hire a surrogate mother. Comparatively, 
the procedural charges/rates for IVF and surrogacy 
procedure cost less than one third in India, than globally, 
and the easy availability of surrogacy services have 
triggered the global inflow of patients to India. The 
package for surrogacy, costs from $10,000 to $35,000 
in India, whereas in United States it’s around $59,000 
to $80,000. The “Reproductive Tourism” industry is 
estimated to generate more than $400 million a year from 
the 3,000 fertility clinics operating across India, offering 
artificial insemination, IVF and surrogacy services in 

2012.1 The number of medical tourists increased from 
150,000 in 2005 to 450,000 in 2008 and the number of 
births through surrogacy doubled with estimates ranging 
from 200 to 350 in the same year.2 

Surrogate services are advertised, rampantly in 
India, mostly by the agents of the infertility clinic. 
Surrogates are selected by agents targeting uneducated, 
poor females. Because of thriving sarcastic terms such as 
womb for rent, womb outsourcing, baby farms, and baby 
factory have emerged. There are incidents of unethical 
practice of exploiting surrogate mothers, abandonment 
of children, and import of human embryos and gametes 
on the rise in India. Global criticism and reporting, 
on commercial surrogacy, through different media, 
continues to cast a grey shadow. There are increased 
instances of complex legal and ethical issues arising out 
of it. This paper will highlight the various regulations 
brought by the government and the medico-legal issues 
regarding surrogacy 

Discussion 

Life of a surrogate in India 

According to WHO about 186 million women 
globally, are unable to conceive.3 Multifactorial medical 
reasons of biological inability to conceive a child exists 
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among couples, pushing them to restore to surrogacy 
services.4 Certain unidentified endometrial factor 
leading to repeated IVF failures also force couples to go 
for surrogacy.5 Surrogacy helps in 70% of the infertile 
couples to become parents.6 

The report titled “Surrogate Motherhood- Ethical 
or Commercial” has studied a total of 100 surrogate 
mothers and 50 commissioning parents with their 
families from Delhi and Mumbai.[2] Most of them are 
uneducated, and their understanding of the clauses and 
information while signing the contract is disputed. The 
role of the government authorities while the agreement 
is framed and signed is nil, and the records of the signed 
agreement are also kept dark. 

The surrogate mother receives of 3 - 4 lakh, from 
the contract and gets around Rs 25,000 to Rs 40,000 
extra if she delivers a twin baby or undergoes caesarean 
section. However, the amount received in the event 
of termination of pregnancy, complications during or 
continuation of it after gestation is unclear. According to 
Dar et al., Duffy et al., and Parkinson’s et al., 3.2 % and 
10% of surrogate mothers had hypertensive disorders in 
pregnancy and 1.1 % and 7.9% of surrogate mothers had 
placenta praevia/placental abruption.7,8,9 

Mrs Premila Vaghela, a 30-year-old surrogate, 
died during her 8thmonth of gestation due to a seizure 
attack in the hospital. Following a seizure attack, she 
was shifted for an emergency caesarean section and 
the 8-month fetus was delivered and monitored in the 
neonatal intensive care unit. The surrogate mother died, 
and no complaints were filed because her family got the 
amount, from the commissioned American family.10 

Cross-border surrogacy 

Surrogacy is not officially permitted in Austria, 
Bulgaria, Denmark, Finland, France, Germany, Italy, 
Spain and Sweden. Altruistic surrogacy is allowed in 
Belgium, Greece, Netherlands, Australia, Canada, New 
Zealand and the UK.11,12 Commercial surrogacy is legal 
in Georgia, Israel, Ukraine, Russia, India and California, 
USA, while in many states of the USA only altruistic 
surrogacy is allowed. 

The Foreign nationals, seeking surrogacy services, 
bring about many legal and ethical challenges regarding 

the status of the parent and child, immigration and 
citizenship.13,14 By regularizing surrogacy, legal 
and immigration troubles in cross-border surrogacy 
arrangements can be avoided.15 Since India became 
the desired destination for surrogacy with no clarity 
and anticipations of legal issues. The surrogacy clinics, 
government officials, the intending overseas couples 
and children born out of surrogacy had to face lots of 
problems regarding citizenship and immigration.16 At 
this point two important cases which involved cross 
border surrogacy are too be discussed: 

Baby Manji Yamada case17 

A Japanese couple Dr Yuki Yamada and Dr Ikufumi 
Yamada visited India in 2007 for availing surrogacy 
services. After visiting a surrogacy clinic and choosing 
a surrogate mother in Anand, District of Gujarat a 
surrogacy agreement was made between the biological 
parents/intending couples and the surrogate mother. 
However, the couple got divorced and the biological 
father Dr Ifukumi Yamada left to Japan due to expiry 
of his visa. The child was born on 25thJuly 2008 and 
was nursed and cared in the clinic. The Municipality at 
Anand issued a birth certificate indicating the name of the 
genetic father. The grandmother of the baby, Ms Emiko 
Yamada filed a Certificate of Identification from the 
Regional Passport Authority to take back Baby to Japan. 
However; her petition was rejected because in India 
child to be legally adopted before leaving the country, 
but bars single men from adopting. Manji’s father was 
denied travel documents for the baby and subsequently, 
a petition was filed in the Supreme Court. After that India 
issued a Certificate of Identification instead of a passport 
by the Regional Passport Authority, Rajasthan following 
Supreme Court directions just to facilitate transit out of 
the Indian Territory. 

Jan Balaz case 17 

Mr Jan Balaz and his wife Mrs Susanne Anna Lohle, 
German nationals, had a twin babies ‘Balaz Nikolas’ and 
‘Balaz Leonard’ by fertilizing a donated ova by the sperm 
of Jan Balaz through a surrogate mother M/s. Marthaben 
Immanuel Khristi - a citizen of India. However the birth 
certificate was issued for the twin babies with the name 
of Jan Balaz mentioned as the father and the mother’s 
name was mentioned as Marthaben Immanuel Khristi, 
the name of a surrogate mother, instead of the Susanne 
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Anna Lohle wife of Jan Balaz. The couples applied for 
a passport for taking back the twin babies and passport 
was issued in the name of above-mentioned babies. 
However, the passports were asked to be surrendered 
through a notice served to Mr Jan Balaz. Following 
which, a case was filled in the High Court of Gujarat 
which involved the question of the nationality of twins 
born to an Indian surrogate mother. After exhaustive 
analysis and precedence with the Baby Manji case, the 
court directed passport Authorities to issue a certificate 
of identity. 

These two cases highlighted the need for regulation 
and oversight of surrogacy; which was widely covered 
in Indian and global media about legal and diplomatic 
crisis paving way to various legislations that came into 
effect. 

Various legislations passed in India in context to 
Surrogacy 

ICMR guidelines, 2006 17 

The Indian Council of Medical Research (ICMR) 
published guidelines for accreditation, supervision 
and regulation of ART clinics in India. The guideline 
has rolled out points to uphold the rights of a surrogate 
mother. However, did not restrict commercial surrogacy 
and Foreign Nationals availing these services. Penalties 
and offences also not mentioned 

The Assisted Reproductive Technology 
(Regulation) Bill, 200817 

Elaborates the physical infrastructure and manpower 
requirement for an infertility clinic ART procedures 
in patient selection, surrogate mother and donor. The 
confidentiality of records should be maintained. Rights 
and duties of donors, surrogate mother and child were 
outlined. 

Draft Assisted Reproductive Technology 
(Regulation) Bill, 201418 

Expatiated about the setting of national and state 
boards to regulate and monitor the ART clinic; along 
with banning foreign nationals from obtaining surrogacy 
services. Highlighting the issues related to complications, 
disabilities, and death of the surrogate and abandoning 
of children. 

The Surrogacy (Regulation) Bill, 201619 

Status of the bill 

· Introduced in LokSabha: Nov 21, 2016 

· Referred to Standing Committee: Jan 12, 2017 

· Report of the standing committee: Aug 10, 2017 

· The Union Cabinet approval for moving official 
amendments in the “Surrogacy (Regulation) Bill, 2016”. 

· Bill lapsed 

Key Points 

· To allow ethical altruistic surrogacy to the 
intending infertile Indian married couple of 23-50 years 
and 26-55 years for female and male respectively; 

· The intending couples should be legally married 
for at least five years and should be Indian citizens. 

· The intending couples shall not abandon the 
child, and the child born out of surrogacy procedure shall 
have the same rights and privileges as of the biological 
child; 

·  A surrogate mother should be a close relative 
of the intending couple and an married woman having a 
child of her own and age of 25-35 years. 

· The surrogate mother shall be allowed to act as 
a surrogate mother only once.

· To constitute the Surrogacy Board at the 
National and state level to perform functions conferred 
on it under the Act.

· That no person or organization of any kind shall 
undertake commercial surrogacy or issue advertisements, 
abandon the child born through surrogacy, exploit the 
surrogate mother, sell human embryo or import human 
embryo and contravention of the said provisions shall 
be an offence punishable with imprisonment for a term 
which shall not be less than ten years and with fine, 
which may extend to ten lakh rupees. 

The comparison between the various guidelines and 
bills concerning the surrogate mother, intending couple 
are highlighted [Tables 1 and 3] 
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TABLE 1: CRITERIA AND RIGHTS OF A SURROGATE MOTHER

SURROGATE 
MOTHER

THE ASSISTED 
REPRODUCTIVE 
TECHNOLOGY 

(REGULATION) BILL, 2008

DRAFT ASSISTED 
REPRODUCTIVE 
TECHNOLOGY 

(REGULATION) BILL, 2014

THE SURROGACY 
(REGULATION) BILL, 

2016

Age 21- 45 years 25-35 years 25-35 years 

Marital Status Not specified Should be married Should be married and a close 
relative 

Times to be a Surrogate Not more than 3 successful live 
births Only once Only once 

Number of times to 
transfer the embryo 3 3 2 

Mandatory testing for 
Sexually transmitted 
diseases and blood 

transfusion 

Yes Yes 
Yes 

Certificate of medical and 
psychological fitness Not specified Not specified Yes

Right to abort    Not specified Yes, as per MTP Act Yes, as per MTP Act 

Monetary benefits by the 
intending couples Yes Yes No, except for treatment

Insurance Yes ( Not specified) Yes ( Not specified)
Yes, (for 16 months) 
including long term 

complications and disability 

In the event of death Not specified Not specified If due to pregnancy, amount 
to be given 
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TABLE 2: CRITERIA AND RIGHTS OF INTENDING COUPLE 

INTENDING COUPLES

THE ASSISTED 
REPRODUCTIVE 
TECHNOLOGY 

(REGULATION) BILL, 
2008

Draft Assisted 
Reproductive Technology 

(Regulation) Bill, 2014

THE SURROGACY 
(REGULATION) BILL, 2016

Age 21 years Not specified 
Male: 23- 50 years

Female: 26-55 years 

Marital Status Married, Unmarried couples, 
single women Married couples 

Married couples for five years

Nationality 
i. Overseas Citizen of India 

(OCIs), People of Indian 
Origin (PIOs), Non Resident 
Indians (NRIs) and foreigner 
married to an Indian citizen 

ii. Foreign National 

Permitted 

Permitted 

Permitted 

Not allowed 

Permitted 

Not allowed 

Infertility registration 
certificate Not specified Not specified Yes, from Medical board 

Right to choose the surrogate Yes Yes No 

Right to decide on 
termination of pregnancy No No No 

Penalty in the event of 
abandoning the child Not specified Not specified Yes 

The Surrogacy (Regulation) Bill, 201920 

Status of the bill 

· Passed in Lok Sabha: Aug 05, 2019

· Referred to Select Committee: Nov 21, 2019

· Report of Select Committee: Feb 05, 2020

· Cabinet approval of the bill: Feb 26, 2020

The changes between the surrogacy regulation bill between 2016 and 2019 are highlighted in [Table 3]. 
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TABLE 3: DIFFERENCE BETWEEN SURROGACY REGULATION BILLS 2016 AND 2019

S. No KEY AREAS
SURROGACY 
REGULATION 

BILL 2016

SURROGACY REGULATION BILL 2019
[THE SELECT COMMITTEE RECOMMENDATION ON 

THE SURROGACY (REGULATION) BILL, 2019]

1. Type of surrogacy

Allows altruistic 
surrogacy and 

commercial surrogacy 
banned. 

Rather than complete ban on commercial surrogacy consideration 
given to economic and health aspect of a surrogate mother intention 

which could be due to:
(i) render a paid service and make money(or)
(ii) Do it for altruistic reasons.   

 

2. Surrogate mother Close relative Any willing woman 

3. Infertility certificate Five year waiting 
period Couple with known/diagnosed infertility can opt immediately

4. Insurance coverage 
for surrogate mother 16 months Extending to 36 months 

5. 
Time frame to 

obtain certificates 
of eligibility and 

essentiality

No specified time 
frame 

The intending couple or the surrogate mother can file an appeal 
with the state government within 30 days from the rejection of the 

surrogacy application.

6. Persons who can avail 
surrogacy services

 Legally married 
Indian couple

Include women who are windows, divorcees or intending couples of 
Indian origin, between the ages of 35-45 years.  

Conclusion 

The conception, that India’s surrogacy clinics are 
practicing unethical methods to attract people to yield 
much profit is growing among people. The Government 
has tried to regulate the surrogacy clinics through 
various regulations and act. But still, many steps have 
to be done by the Government to strictly enforce the 
rules. Commercial Surrogacy, must be fully abolished 
in India, surrogacy clinics must be strictly monitored 
and duly penalized if they found guilty. A regulated and 
ethical means of surrogacy in the best of the patient and 
community interest is the need of the hour.

Recommendations 

1. The proper time frame for the intending couple 

to get an infertility and eligibility certificate from the 
medical board and order on parentage with custody of 
the child needs to be well defined.

2. Since India has decriminalized consensual 
homosexuality their right to obtain surrogacy services to 
beget a child must be addressed.

3. Ought to address the emerging issues like children 
born out of ART techniques with their dead parent’s 
gametes/cells.

4. Passing the long-pending Assisted Reproductive 
Technology (ART) Bill will make the surrogacy act 
more powerful. 

Ethical Clearance- Not Applicable 
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Abstract 
In the present scenario where everyday new facts of the SARS-CoV2 virus arises, a glimpse on the existing 
guidelines and the role of the forensic practitioner in COVID-19 cases has been studied. In our study we found 
that extensive studies have been done on the droplet mode of transmission and prevention of the disease. A 
comparative glimpse at the guidelines showed the importance of isolation and prevention practices. Using 
the National guidelines, International guidelines on the disposal of body and autopsy practises a study was 
done. It was observed that the basis of all guidelines was infection prevention and isolation techniques. Use 
of disinfectants after contact has been the basis in guidelines. 
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Introduction

The term Forensic Practitioner has been defined in 
Forensic Science Regulator as a person who collects, 
discovers and analyses scientific evidence from crime 
scene to court 1.

World Health organisation has given the official 
name of the disease Corona Virus Disease abbreviated 
as COVID-19 2. Royal College of Pathology in its 
COVID-19 guidelines has advised if death is believed to 
be due to confirmed case of COVID-19 infection , a post 
mortem is not needed and medical certification of cause 
of death can be given. Inclusion of autopsy workers has 
been included in their Yellow manual with effect from 
2003 3.

In 1965, history of Corona Virus began. Tyrell and 
Bynoe studied the organisms isolated from patients of 
human embryonic tracheal culture and found it to be 
infectious agent as when they introduced it into human 
volunteers, they were infected with common cold. 229E, 
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B814, OC 43 were discovered in sixties with Surface 
(S), Membrane (M) and envelope (E) protein 4.

This was accepted as a new genus of virus, 
CORONA. Named so because in electron micrograph of 
its negatively stained appearance, the surface projections 
gave it a crown like appearance 4. Corona virus develop 
in the cytoplasm of infected cells, budding into 
cytoplasmic vesicles from the endoplasmic reticulum. 
They are extruded from cells within the same time 
frame and cell is destroyed. They are capable of genetic 
mutation if two viruses infect a cell at the same time 4. 
The virus has been named SARS-CoV2 by the institute 
of taxonomy after the genotype was isolated by China 2. 

Methodology

We reviewed and did a literature search on the 
guidelines on the internet about the role of forensic 
practitioner in COVID-19. Our keywords were forensic, 
autopsy, COVID-19, biosafety level. After collecting 
guidelines of various health agencies and reliable 
associations we were able to draw a comparative 
glance at the guidelines issued by the authorities to 
have a clear picture on the role on forensic practitioner 
in COVID-19. We were finally able to finalise on the 
following guidelines: Royal College of Pathology. 

DOI Number: 10.37506/ijfmt.v14i4.11506
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New briefing on COVID-19, CDC-COVID19 and 
health care departments and professionals, WHO Status 
update COVID-19, WHO infection Prevention control 
guidelines, Institute of Forensic Medicine Malaysia, 
precautions for handling and disposal of dead bodies, 
Hong Kong, COVID 19 GUIDELINES India, AIIMS 
New Delhi COVID -19 Guidelines. 

Results

In the literature we found the basic concept of droplet 
transmission 2. It is spread of infectious agents from 
infected source caused by dissemination of droplets. As 
in the guidelines, during coughing, sneezing and talking, 
transmission occurs when at a distance of less than one 
meter they are propelled. They are then deposited on 
the conjunctiva, eyes, mouth, nose, throat. Maximum 
volume travel short distance, less than 1 meter and do 
not remain suspended in the air. Airborne transmission 
is when the droplet nuclei remain infectious when 
suspended I the air for a long time. They are obligate and 
preferential type of airborne transmission. Community 
transmission is increasing test through sentinel samples. 
Local transmission is where source of infection is within 
the location reporting 2.

Universal precautions were introduced by Centre of 
Disease Control in 1985. In 1996 the CDC guideline for 
isolation, precaution sin hospital combined Universal 
precautions and body substance isolation into what 
is known as Standard Precautions. Irrespective of the 
disease state, the precautions which are applied are 
known as Standard Precautions. It includes hand hygiene 
and Personal protective equipment. Hand hygiene 
includes hand wash, hand rub or wash with anti-septic 
and surgical hand wash. Additional precautions are used 
in specific circumstances. Personal protective equipment 
are used to protect the health care workers from getting 
infected 5,6. 

A comparative study of the various guidelines weas 
done. It was found that all guidelines emphasized on the 
principles of infection prevention and control practices. 
They emphasised on the use of the hand hygiene, 
universal precautions and appropriate waste disposal 
5,6,7,8,9,10. The guidelines were in union on the decision 
avoiding of embalming the body 6,8,9,10. The confirmed 
cases of the COVID-19 were not to be sent for autopsy 
3. Infection prevention practices were emphasised 

repeatedly for health care workers, people involved in 
transferring the body, relatives of the deceased, mortuary 
staff 3,6,7,8,9,10,11. Use of body bag was advised by all to 
reduce contact with body fluids 6,7,8,9,10. Disinfectants to 
be used wherever the body was in contact 6,7,8,9,10. Use of 
safety cabinets and negative pressure in autopsy rooms 
has been advised 6,7. Use of airborne infection isolation 
room has also been advised 7. Air exchange of 6 per 
hour and differential pressure with exhaust and closed 
door has been advised 6,7. Use of such instruments which 
reduce aerosol generation like round ended scissors, PM 
40, hand shears, oscillating saw with vacuum shrouds 
is advised 6,7,8,9. Mortuary and dissection comparison 
is tabulated in table 1. Disposal of waste as per the 
national guidelines 6,7.One dissector at a time and one 
cavity dissection at one time has been stated in mostly 
all guidelines 3. Respecting the religious sentiments of 
the deceased and with the use of standard precautions 
body can be either cremated or buried after handing over 
to relatives 8,9. 

The difference in the guidelines were as under- 
while some said that autopsy could be done on probable 
cases of COVID-19 9, others advise that is preferable 
to avoid autopsy in such cases 6,8. Transfer of the body 
from ward to mortuary was advised in some 9, others 
said that if autopsy is not warranted, body can be handed 
over to the relatives 8. Body bag was advised by all the 
guidelines 6,7,8,9,10. A single layer6,7 of impermeable body 
bag to double layer9 is recommended. Some guidelines 
have said that a layer of white sheet outside the body 
9 and then a double layer of body bag 9 can be used. 
Variation in the concentration of sodium hypochlorite 
from 0.5-3 % has been advised6,7,8,9,10. Table 2 enlists 
the differences in body bag and waste disposal. Few 
guidelines mention use of ethyl alcohol or disinfectants 
approved by their authorities 7 Use of airborne infection 
isolation room, safety cabinets has also been advised 6,7 

and avoid water splash or spray. Specimen collection 
has been emphasised especially the upper respiratory 
tract swab and lower respiratory tract swabs. Clinical 
specimen and formalin fixed tissue specimen to be sent 
for histopathology analysis7. Two sample collection 
from the same site has been advised to test for the 
virus and other respiratory pathogens7. Unfixed organs 
held firm on the table and sliced with a sponge Added 
protection when dissecting lungs3,8 and washing intestine 
under water 6. Body can be handed over to relatives after 



Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4     395

autopsy 6,7,8,9,10. Sometimes, body is refrigerated before 
handing it over to relatives9. The relatives if they wish 
to see the body, are under supervision9 and practise 
infection prevention guidelines. Ash can be collected 
after the cremation 8. 

Discussion

The basis of the guidelines is the current knowledge 
of droplet transmission and travel related cases. 
Biosafety level 2-3 is recommend by the guidelines3,6. 
The infective aerosol, infected body fluid, nonintact 
skin, existing co-morbidities of the deceased and the 
health care workers form the basis of the guidelines 6,7. 
The minimising of aerosol generation is emphasised by 
the use of instruments and guiding principles of not re-
capping the needles and syringes and disposal in puncture 
proof container 6,7,8,9,10. Removal of intravenous catheter 
and central lines or ports at the ward and disinfecting 
the surfaces is to reduce the chance of infection with the 
fomites 8. Packing of the body in layers of adsorbents 
and body bag with disinfectant application in outer layer 
emphasise on the same principle9. Preventing aerosol in 
the dissection room by using negative pressure rooms, 
closing doors and appropriate instruments has been 
underlined by all guidelines6,7,8,9,10. One dissector at a 
time in one cavity is the underlying principle 3. Tasking 
role before conducting the autopsy has been highlighted 
9. Emphasis on specimen collection has been duly laid 
6,7. Handing over the body to the relatives post autopsy 
respecting their religious sentiments should be done 6,7. 

Disinfection and chemicat pre-treatment of the liquids 
before disposal was emphasised in all 6,7,8,9,10.

Administrative emphasis on containment approach 
and empowering officers to take such measures to 
facilitate emergency management and Government 
policies in managing the outbreak is resonant in all 
guidelines.
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Table Number 1: Differences in Mortuary and 
Dissection 

Legend

COVID-19: Corona Virus Disease 2019

NIFM,Malaysia: National Institute of Forensic 
Medicine, Malayasia

MoHFW: Ministry of Health and Family Welfare

CDC: Centre of disease Control and Prevention

WHO: World Health Organisation Infection 
Prevention and Control during Health Care for Probable 
or confirmed cases MERS-CoV 

Table Number 1:

    Guidelines 
Features 

NIFM, Malaysia MoHFW CDC WHO

Autopsy in confirmed 
cases Not needed --- -- Not needed

Autopsy in probable 
cases Done To be avoided Jurisdictional 

decision To be avoided

Mortuary room Respective mortuary Negative pressure
Airborne infection isolation 

rooms
Biosafety cabinets

Negative pressure 
Exhaust fans
Dress in/out 

Autopsy room
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Number of people 
conducting autopsy

3-4. role assigned 
before conducting the 

autopsy.

Minimum number of 
people. Minimum number of people. Minimum number of 

people.

Instruments Prevent aerosol 
production 

Round ended scissors
PM 40

Hand shears/Oscillating saw 
with vacuum shrouds

Avoid use of power 
saw, splashes

Body cavity one person at a time One cavity at atime -- One person at a time

Organ dissection 
Respiratory tract 

specimen.
Blood specimen

Unfixed organs held 
firm on the table.

Sliced with a sponge
Added protection 

when dissecting lungs

1. Upper respiratory tract 
swab

2. Lower respiratory tract 
swab

3.Formalin fixed autopsy 
tissue 

4. Clinical specimens 

1. Remove tissue 
with absorbent 

material
2. Washing of 

intestines
3. Lung : additional 

respiratory 
protection

Table Number 2

    Guidelines 
Features 

NIFM, Malaysia MoHFW CDC WHO

Body bag

Body bag
1. White cotton
2.  02 Body bag

Disinfect 

Body bag:
1. Leak proof plastic 

bag
2. Mortuary sheet/bed 

sheet
3. Disinfect 

Body bag Single layer

Environmental 
cleaning 

0.5% sodium hypochlorite
Autopsy room: BSL 2

1% sodium 
hypochlorite   Contact 

time: 30 mins             
Air dry

EPA approved 
products

1% sodium hypochlorite
Contact time: 10 mins 

Ethyl alcohol

Linen    Disinfect  

Standard precautions
Biohazard bag -> 

yellow
Biohazard bag- disinfect

Linen

Disposal of sharps Puncture proof container 

Cont... Table Number 1:
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Abstract
Sudden cardiac death (SCD) is an unexpected death with underlying cardiac pathology. Hypertrophic 
cardiomyopathy is one of the causes of SCD. It comes almost second important cause after Ischemic pathology. 
However, it remains to be explored. It is a 10-year retrospective study done between (2002-2020) including 
all the postmortem cases of SCD coming to the Department of Pathology for histopathological examination. 
The present study highlights various histopathological features of hypertrophic cardiomyopathy.
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Introduction

Sudden Death as per WHO guidelines is defined as 
unexpected natural death within one hour or less from 
onset of symptoms; or a non-witnessed death within 24 
hours in someone without prior symptoms.[1] SCD is an 
enigma and presents a great challenge to a pathologists 
and cardiac autopsy is a main diagnostic tool to ascertain 
the cause. [2]

In SCD underlying pathology has a great role 
with Myocardial infarction leading cause followed 
by Hypertrophic cardiomyopathy (HCM), conduction 
abnormalities etc. [3]

This study highlights HCM which acts as a silent 
killer particularly in young individuals. It is a primary 
myocardial characterised by hypertrophic non dilated 
ventricles and this is without any obvious cause such 
as hypertension or aortic stenosis. In HCM there is 
disproportionate hypertrophy of ventricular septum, 
with myofiber disarray in ventricular septum and left 

ventricular cavity, mitral valve thickening along with 
coronary atherosclerosis. [4,5]

The aim of the study is to highlight that HCM is 
an entity where there is SCD and diagnosis is made on 
autopsy. So, pathologist plays a vital role in diagnosis 
of HCM.

Material & Methods

The present study is a retrospective study done over 
a period of 10 years between 2002-2020 in which total 
470 heart autopsies received in Department of Pathology 
were analysed. The specimens were received in 10% 
formalin.

Inevery case important detail regarding clinical 
history, suspected cause of death and postmortem 
findings were taken from forensic expert and post-
mortempapers.

The gross examination is vital in studying cardiac 
pathology. Weight of heart, ventricular surface is 
examined along with status of coronary arteries. The 
heart specimens were opened by modified Virchow’s 
method following the direction of blood flow. All 
the chambers were washed off any blood clots and 
examined for any pathology of valves or endocardium. 
Thickness of ventricular walls and interventricular 

DOI Number: 10.37506/ijfmt.v14i4.11507



Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4     399

septum was also measured. Multiple blocks were taken 
from representative areas. After routine processing 
haematoxylin and eosin staining was done.

On microscopic examination features which were 
highlighted were myofiber disarray, hypertrophy, 
fibrosis, nuclear features, and coronary artery 
atherosclerosis. Myofiber disarray was classified as per 
criteria established by Maron and Roberts. [6,7] They are 
as following

Category IA:cardiac muscles are aligned obliquely 
or perpendicularly to one another forming a tangled 
mass or pinwheel configurations

Category IB: myofibers are arranged in relatively 
broad bundles being normally arranged

Category IIA: relatively narrow (one or two cell) 
longitudinally cut bundles of cells interlaced in various 
directions among larger groups of transversely cut cells

Category IIB: like IIA except that longitudinal 
bundles are more linear. 

Results

The study was conducted in Department of Pathology 
between period of 2002-2020 in which total 470 heart 
specimens were received and out of them 55(11.5%) 
were diagnosed hypertrophic cardiomyopathy.

The age ranged between 21-72 years (average 
43.5years) with maximum cases occurring in 3rd and 4th 
decade (table 1).

Table No. 1 Age wise distribution of HCM

Age (years) Total no. of cases % of cases

0-19 01 1.8%

20-39 23 41.8%

40-59 20 36.3%

60-79 06 10.9%

80-99 05 9.2%

There is male preponderance with M: F of 
10:1(Figure 1).

10

1

0 0

Figure 1. Male to Female 
distribution

 

In all cases presentation with SCD with no previous 
history of any cardiac pathology. All this information 
was collected from detailed history provided in the 
police records provided as part of request letter.

The weight of heart ranged between 300-880 gms 
(mean: 410 gms)(Picture1). On further grossing left 
ventricular thickness & interventricular septum ranged 
between 1.5-3.2 cms (average of 25.2 cms). Right 
ventricular wall thickness ranged between 0.8-2.0 cms 
(average of 1.3 cms).

45.5% of cases showed features of atherosclerosis in 
coronary arteries. In 18.1% cases degree of atherosclerosis 
was severe as there was foci of dystrophic calcification.

On microscopic examination of all cases myofiber 
hypertrophywas noted with increased nuclear size and 
hyperchromasia. The nuclei were cigar shaped. Focal 
patchy interstial fibrosis was also seen. The most 
important feature was myofiber disarray. Category 
1A was the most common as described by Maron 
and Roberts. [6,7]About minimum of 20 sections were 
examined to describe the myofiber disarray [picture 
2&3].

Picture 1: Gross examination of heart exhibiting 
cardiomegaly and increased left ventricular wall 

thickness.
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Picture 2: Sections exhibiting myofiber hypertrophy 
(H&E X400)

Picture 3: Sections exhibiting myofiber disarray 
(H&E X400)

Discussion

Hypertrophic cardiomyopathy has been known 
by a confusing array of names, reflecting its clinical 
heterogeneity. It was the preferred name because it 
describes the disease spectrum.[8] it was an inherited 
autosomal dominant disorder in which proteins encoding 
the cardiac sarcomere are mutated.[9] These proteins play 
varied roles i.e. contractile, structural and regulatory. 
[10,11] This was a main reason of diverse HCM spectrum.

This disease affects a wide spectrum of age group 
and particularly younger patients i.e. less than 30 years 
of age.[12]Our study was in concordance with above said 
findings as the most common age group affected was in 
third and fourth decade (41.8%). But this disease spares 
none, as wide age group was affected from young as 20 
years to 84 years.

Male preponderance was noted with male to female 
ratio of 10:1 which was consistent with findings of various 
studies which presented with 60% more male bias.[13] 

These findings are in contrast with genetic inheritance 
of disease i.e. being an autosomal dominant disorder it 
should be equal in both sexes. So, the underlying reason 
need to be explored and here autopsy plays a major role.

The clinical presentation of all individuals was 

sudden cardiac death, and this was the most common 
clinical symptom.[12] The presentation was common in 
all age groups thus highlighting a complex underlying 
pathology which needs to be explored further. But the 
most common precipitating factor of sudden death was 
arrhythmia.[6] 

On gross examination of heart weight was on the 
higher side of normal for age and sex of the patient. In 
the present study heart weight ranged between 300-880 
gms with average of 410 gms. This finding was same 
as in various studies where heart weight was increased. 
[4,5,6]

Microscopic examination of all specimens was done 
with extensive sampling of heart specimens as myofiber 
disarray was considered as gold standard. Maron and 
Roberts criteria was followed for quantification of 
disarray. [ 6,7] However as per various studies no single 
feature was diagnostic additional histological features 
like myofiber hypertrophy, boxing of nucleus with 
interstial fibrosis were also especially important. [6,7]

However, the main important feature was that 
myocardium shows asymmetric hypertrophy and 
extensive sampling holds the key for the correct 
diagnosis. This was supported by study done by Phadke 
et al and Davies MJ. [6,14] Thus stressing the role of 
autopsy pathology as biopsy can miss the area having 
pathology.

This study highlights that Hypertrophic 
cardiomyopathy was one of the causes of sudden cardiac 
death. Histopathological examination was the key 
which can be done only on extensive sampling. It was 
important as we can advise genetic testing of the family 
and thereby can diagnose the disease in the family. 

Conclusion

Hypertrophic cardiomyopathy is an autosomal 
dominant disorder and important cause of sudden 
cardiac death. It is a silent killer which runs in the 
families. Autopsy plays an important diagnostic role 
with histopathological findings holding the key for 
diagnosis. 
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Abstract
Aim: A cross sectional study was undertaken to study the attitude and knowledge towards organ donation 
among, higher secondary students, graduate students and post graduate students at different arts and science 
colleges in Srinagar (Jammu and Kashmir).

Material and Method: 200 students participated in the study between the age group of 17 to 21 years. 
The students responded to self-administered questionnaires (pre validated) that comprised of seventeen 
questions. 

Result: The students responded completely to the self-administered questionnaires that comprised of 
seventeen questions. Out of 200 students who participated in the study 118 (59%) were male and 82 (41%) 
were female. Majority of the students 164 (82%) had information about organ donation and were of the 
opinion that organ donation can save lives 136 (68%). Majority of the participants 111 (55.5%) believed that 
organs can be donated after death. The main source of information regarding organ donation was found to 
be newspaper and magazines 87 (43.5%), followed by television/radio 63 (31.5%) and the most common 
organ that can be donated was considered to be kidney 81 (40.5%) followed by eye 62 (31%). 115 (57.5%) 
of participants were unwilling to donate organs based on their religious belief. It was found that 64 (32%) of 
students were willing to receive organ and majority of students 136 (68%) were against charging of money 
for organs but were in favour of formulation of law regarding organ donation 183 (91.5%).

Conclusion: This study suggested that majority of students had information about organ donation and were 
of the opinion that organ donation can save lives but most of them were unwilling to donate organs based on 
their religious belief. Further study should be conducted to know the awareness and attitude towards organ 
donation among general public. 

Key words: Organ donation, Students, Knowledge, Attitude
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Introduction

Many organs from dead person are being removed 
to be transplanted into the living for giving relief for 
disease or for increasing life expectancy. The tissues 
and organs may be acquired from living persons or 

from cadavers1. In certain conditions like liver failure 
and end stage kidney disease, organ transplantation is 
considered to be the best alternative2. Currently there 
are two problems related to organ transplantation, on 
one hand there is dearth of organ donors and a long 
waiting list, on the other hand in the Third world 
countries like India, Pakistan, Philippines, and other 
countries, every year thousands of people from United 
States, Australia, Europe and middle east, come in 
search of poor donors who are ready to donate their 
organs for financial recompense3. The growing number 
of successful transplantations has increased the hope for 
life, and the technological advancements in medicine, 
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awareness and acceptance among the doctors have 
increased the need for more donors. There is a vast gap 
i n  t h e  n u m b e r  o f  patients requiring o r g a n 
transplant and possible donors4. The decision to donate 
the organ is a crucial process prior to transplantation. 
It is influenced by personal or family opinions that are 
strongly influenced by various factors like demographic, 
socioeconomic, and cultural distinctiveness resulting in 
varying degree of willingness for organ donation among 
populations5. This study is an attempt to know the 
knowledge and attitude towards organ donation amongst 
the students in Srinagar. 

Methodology

A cross sectional study was carried out among 200 
higher secondary students, undergraduate students and 
post graduate students, to assess the knowledge and 
attitude towards organ donation. Questionnaire was 
anonymised, used to collect information on gender, 

age, religion and attitude of respondents toward organ 
donation. Information was sought on the reasons 
for approving or disapproving organ donation. The 
researcher distributed the questionnaire and collected 
the data after getting the clearance from the ethical 
committee of the university. Data was collected through 
pre-validated self-administered, structured questionnaire 
prepared by studying the literature4, 11.

All the respondents were briefed about the study 
before administering the questionnaire and written 
consent was taken for participating in the study. 

Result

A total of 200 under graduate students, graduate 
students and post graduate students participated in the 
study from different colleges in Srinagar belonging to 
age group of 17 to 22 years. Majority of students (33%) 
belonged to 20 years of age and least (7%) were of17 
years. 

  
 Figure 1: Graphical presentation of religion, gender and educational level 

Out of 200 students who participated in the study 118 (59%) were male and 82 (41%) were female. Out of 200 
students 96% were Muslims and 4% were Hindu. Majority of the participants were graduate 90 (45%), followed by 
higher secondary 70 (35%) and post graduate 40 (20%
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Table no 1: Level of knowledge / awareness towards organ donation 

 When asked about the knowledge regarding 
occurrence of organ donation in India it was found 
that majority of the students 164 (82%) knew about it. 
When asked whether organ donation can save lives, 173 
(86.5%) of participants agreed, 7 (3.5%) participants 
disagreed whereas 20 (10%) were not sure. When asked 
about their views on when organs can be donated, 111 
(55.5%) of participants were of the opinion that organs 
could be donated after death, 70 (35%) believed that 

organs could be donated during one’s lifetime and 19 
(9.5%) thought that organ donation could take place in 
brain death. When asked for reason supporting organ 
donation, 136 (68%) believed that organ donation can 
save someone’s life, 14 (7%) were of the opinion that 
it was out of compassion/sympathy, 32 (16%) opined 
for money and 18 (9%) considered it as a responsibility. 
In response to a query of information regarding organ 
donation it was found that the main source of information 
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was newspaper and magazines 87 (43.5%), followed by 
television/radio 63 (31.5%), internet 30 (15%), family 
and friends 14 (7%) and others 6 (3%). It was found that 
regarding individual organ donation, participants were 
of the opinion that the most common organ that can be 
donated is kidney 81 (40.5%), eye 62 (31%), heart 25 

(12.5%), liver 15 (7.5%), skin 9 (4.5%), bone marrow 
5 (2.5% ) and lung 3 (1.5%) respectively. When asked 
regarding danger to the health of the donar from organ 
donation infection 113 (56.5%) was considered to be the 
most common cause followed by weakness 51 (25.5%) 
and pain 36 (18%).

Table 2: Attitude towards organ donation

Parameters Frequency n=200) Percentage (%)

Will you be willing to donate your organs?

Yes 36 18%

No 115 57.5%

Not sure 19 9.5%

If no give reasons 

Cadaveric manipulation 58 29%

Disfigurement 27 13.5%

Religion does not permit 115 57.5%

Can lead to organ trade ----

Would you be willing to receive an organ?

Yes 64 32%

No 49 24.5%

Not sure 87 43.5%

Have you donated any organ?

Yes ------- ------

No 200 100%

Not sure -------- ------

Do you think it is right to charge money for organs?

Yes 24 12%

No 136 68%

Not sure 30 15%

Should there be a law regarding organ donation?

Yes 183 91.5%

No 12 6%

Not sure 5 2.5%
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When asked whether the students were willing to 
donate their organs, it was found that 36 (18%) of the 
participants were willing to donate organs, 115 (57.5%) 
of participants were unwilling whereas 19 (9.5%) were 
not sure. Among those who were unwilling to donate 
organs, the most common reason was found to be religion 
115 (57.5%), followed by cadaveric manipulation 58 
(29%) and disfigurement 27(13.5%). It was found that 
64 (32%) of students were willing to receive organ, 49 
(24.5%) were unwilling and 87 (43.5%) students were 
not sure regarding organ donation. When asked whether 
there should be a law regarding organ donation it was 
found that majority 183 (91.5%) of students were in 
favour of it, 12 (6%) were against it and 5 (2.5%) were 
not sure. When asked whether it was right to charge 
money for organs, majority of the students were against 
it 136 (68%), 24 (12%) were in favour of it and 30 
(15%) were not sure. None of the participants have ever 
donated any organ 200 (100%). 

Discussion

This study is an attempt to know the knowledge 
and attitude of arts and science students towards organ 
donation as most of studies have been carried out 
on doctor/nurse and general population. This study 
suggested that majority of students 164 (82%) were 
aware of organ donation. Majority of the students 
were of the opinion that organ donation can save lives 
136 (68%). 111 (55.5%) believed that organs can be 
donated after death but 115 (57.5%) of participants 
were unwilling to donate organs based on their religious 
belief. 64 (32%) of students were willing to receive 
organ but were against charging of money for organs 
136 (68%). 183 (91.5%) were in favour of formulation 
of law regarding organ donation. Shoubaki H carried out 
a study from October 2003 to May 2004 on 1600, Qataris 
and non-Qataris males and females aged 17 years which 
showed that 67.8% male and 70.4% female participants 
were aware of organ donation and transplantation. 
61.4% of males and 70.4% of females disagreed the 
idea of importing organs from out- side and 79.9% males 
and 87.6% female did not agree to organ donation for 
money6. In May 2004, Ashraf O et al conducted a study 
on 357, males and females attending the medical and 
surgical outpatient department and found that knowledge 
regarding organ donation in Pakistan and rest of the 
world was 65.5% and 72.8% respectively. Television 

47.9% was the major source of information. According 
to 93.6% of participants organ donation could save life 
and that 84% were of the opinion that organs could be 
donated after death. Majority, 97.5% were in favour 
of formulation of law regarding organ donation11. In 
2005, Bogh L carried out a study on 689 staff members 
of intensive care unit in 17 ICUs in 15 hospitals in 
northern Denmark and found that 11% participants 
were against organ donation. 49% of the ICU health care 
professionals were  willing to donate the i r  own organs 
after death. 74% of the general Danish population was 
willing to donate organs after death. 95% of the doctors 
were positive to organ donation compared to 81% of 
the nurses. 70% of the doctors were willing to donate 
t h e i r  own organs after death compared to 45% of 
the nurses7. A study was conducted by Saleem T et al in 
2009 on 440 adults in Karachi, Pakistan and found that 
35.3% of participants were in favour of organ donation. 
Television was the major source of information. Only 
3.5% had themselves donated an organ with only one 
person being an actual kidney donar8. A study conducted 
by Annadurai K between January 2012 to September 
2012 on 400 college students b e l o n g i n g  t o 18 
years and above at Hindustan Arts & Science College, 
Chennai, Tamil Nadu showed that all the participants 
were aware of the term organ donation but knowledge 
about different aspects was low. 86.1% were not aware 
of legislation. 75%of respondents were in favor of 
organ donation and only 2% were registered for organ 
donation9. Badrolhisam NI conducted a study in 2012 
on 213 Malaysian population and found that majority 
of Malaysians were not aware of the shortage of organ 
donors in Malaysia. Some of the participants were 
willing to donate their organs even if their religious 
believes opposes organ donations10. A study was carried 
out by Satish KV in 2014 on 200 undergraduate students, 
postgraduate students, nurses, teachers and public and 
found that 73% were aware about organ donation, 18% 
had never heard about it and 9% did not respond. 66% 
felt organ donation is done to save someone’s life, 9% 
believed it was out of compassion/ sympathy, 9% opined 
that it was for money, 10% consider it as a responsibility 
and 6% gave other reasons. 90% of the people felt that 
there is some amount of risk involved in organ donation. 
28% of participants felt that their organs would be 
misused. 78% of the participants were willing to donate 
organs after their death4. 
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Conclusion

Finding of the study revealed that the majority of 
the students were aware of organ donation and were 
of the opinion that organ donation can save lives, but 
were unwilling to donate organs based on their religious 
belief. Majority of the students were against charging of 
money for organs and were in favour of formulation of 
law regarding organ donation. Awareness programmes 
should be conducted to make the general public aware 
about organ donation and how it can save lives through 
the various mass media campaign like publishing 
articles in newspaper, advertisement, short films and 
panel discussion by experts. More extensive studies 
should be carried out to know the awareness and attitude 
towards organ donation among general public.
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Abstract 
Dermatoglyphics, the study of epidermal ridges on palm, sole and digits, is considered as most effective 
and reliable evidence of identification and plays a major role in any crime investigation. The finger prints 
are unique and distinguishable for every individual. The objective of the present study was to study the 
finger prints of different Individuals and compare particular pattern in the different gender. This study was 
conducted on 150(75 males and 75 females in the age group of 18-50 years) persons randomly selected. 
Finger prints were recorded with the help of Camalin ink on bond paper and were analyzed. The mean age 
for male was 35.78 years and for female 28.52years. The predominant pattern among both Male and Female 
was loop, (62.8%) in Male and (58.8%) in Female respectively which was followed by whorl (24.53%) 
in Male and (32%) in Female respectively. Plain arch pattern in male and female was 10.14% and 7.34% 
respectively. Ulnar loop was commonly seen in all fingers whereas radial loop was predominantly seen on 
index fingers in both sexes. 
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Introduction 

Identity is asset of physical characteristics, 
functional or psychic, normal or pathological that 
defines an individual. The term Identity is defined as 
whatever makes an entity definable and recognizable. 
The various methods by which identity of a person can 
be known include fingerprints foot prints, bite marks, 
lip prints, DNA profiling, iris imaging, etc.1 The skin 
on the palmar and planter surface of the hand and foot 
is continuously wrinkled with narrow minute raised 
portion of the epidermis known as friction ridges. These 
ridges are also referred to as ‘dermal ridges’ or ‘dermal 
papillae.’ Fingerprints are impressions made by these 
minute ridges or patterns found on fingertips. Early, 
in the fetal period, proliferation of the corium (dermis) 
forms papillary projections into the epidermis forming 

papillary ridges. The pattern of the papillary ridges in 
the hands is completely established between 11th and 
24th weeks of gestation.2The ridges thus, formed during 
the foetal period do not change their course or alignment 
throughout the life of an individual, until destroyed 
by decomposition of the skin after death.3 The study 
of fingerprint is called dermatogylphics and its use as 
means of identification is called dactyloscopy.4, 5,6 It is 
based on the principle that the individual peculiarities of 
the patterns formed by the arrangements and distribution 
of the papillary or epidermal ridges on the finger tips are 
absolutely constant and persistent throughout life, from 
infancy to old age, and that the patterns of two hands do 
not resemble each other. Even the finger prints of twins 
are not similar.7Sir William Janus Herschel, in 1858, 
first used this system in India. Later, in 1892 Sir Francis 
Galton systematized this method, and first Fingerprint 
Bureau was established in Kolkata.8 

Fingerprint based recognition systems work in two 
modes: verification and identification. In verification 
mode, the systems verify the person’s identity using a 
1: 1 comparison between the person’s fingerprints and 
those stored in the record. Verification process confirms 
whether the identity of the person with the fingerprint is 
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the valid person. However, the process used in fingerprint 
identification systems is more complex than the process 
employed in verification especially for large database 
because fingerprint identification requires the input 
fingerprints to be compared with all the fingerprints in 
the database for matching. While verification uses 1:1 
comparison for matching, fingerprints identification 
require 1:N comparison to establish if the individual 
is present in the database.9 Finger prints follow the 
Locard’s Principle of Exchange. The secretions in the 
fingerprints contain residues various chemicals and 
their metabolites which can be detected and used for 
the forensic purposes.10They can be found in the scene 
of occurrence from which the presence of a suspect 
or a victim or any other person can easily be proved. 
Fingerprints are now a day used in many of the offices, 
educational institutions to validate the presence of an 
individual. Galton type dermatoglyphic patterns is said 
to vary in different ethnic groups, and its association 
with diseases of genetic origin has been reported in 
the past.11,12The aim of this study was to determine 
fingerprint patterns of an individual. This will serve as an 
important aid in sex determination and help in forensic 
identification at the site of crime. 

Material and Methods 

The present prospective study was carried out on 
150 voluntarily persons (75 male and 75 female persons) 
of 18-50 years from general population over a period of 
6 months. Persons having healthy hands were included 
in this study. Individual with any congenital or acquired 
deformity or scars on fingers, suffering from any chronic 
skin disease, having worn finger prints or extra or 
bandaged fingers was excluded.

The study protocol was approved by an institutional 
ethical committee before commencing it. Informed 
consents were obtained from the subjects before taking 
the samples. Each individual was asked to wash his/her 
hands thoroughly with soap and water to remove dirt and 

oil and dry them using a towel. He/she was then asked 
to press his/her fingertips on the stamp pad of CAMLIN 
Company of size 157×96 mm and roll it laterally on 
the ink slab and then placed on a white paper with one 
lateral edge and roll over in opposite direction. Care was 
taken to avoid sliding of fingers to prevent smudging of 
the print. The primary fingerprint patterns were observed 
with the help of a magnifying lens and were identified into 
basic three patterns; loops, whorls and arches according 
to Galton‐s classification.8 Each finger in the finger 
print slip was assigned a number, eg: The 1st number 
was given to the right thumb and 10th number to left little 
finger. Confidentiality of the subjects was maintained. 
The distribution of fingerprint patterns in both hands of 
individuals and its relationship with sex were analyzed 
for percentage proportions and compared. Statistical 
analysis was performed using chi-square and p value < 
0.05 was considered to be statistically significant. 

Results

The mean age for male was 35.78 years and for 
female 28.52years.The predominant pattern among 
both males and females was loop, (62.8%) in males 
and (58.8%) in females which was followed by whorl 
(24.53%) in males and (32%) in females respectively.
(Table number 1) Comparison of all fingerprint patterns 
between males and females using the chi-square test 
showed a value of 24.905 with 2 degrees of freedom 
and significant difference (p < 0.001). Amongst the 
loop pattern radial loop pattern was predominant in 
males (21.06%) and least common pattern was that 
of accidental loop (0.53%) where as in females the 
most pre-dominate pattern amongst loop was that of 
ulnar loop (20.26%) as shown in table number 2. Plain 
Whorl pattern was predominant in females (30.26%) as 
compared to males (23.73%).Where as plain arch pattern 
in male and female was 10.13% and 7.33% respectively 
(Table 2).(Chi-square value 109.909 with 9 degrees of 
freedom and p-value <0.0001).
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Table - 1: Distribution of fingerprint patterns in male and females

Fingerprint pattern Males (%) Females (%) Chi-square value p-value

Loops (Plain loop + Radial 
loop +Ulnar loop +Double 

loop + Central pocket loop + 
Accidental loop)

471 (62.8) 441 (58.8)

109.909 with 9 
degrees of freedom

 
< 0.0001

Whorl + Accidental whorl) 184 (24.53) 240 (32)

Arches(Arch+ Tented arch) 95 (12.67) 69 (9.2)

Table - 2 : Distribution of fingerprint patterns and its percentage 

Fingerprint pattern Males (%) Females (%) Chi-square test p-value

Plain loop 72 (9.6) 105 (14)

109.909 with 9 
degrees of freedom < 0.0001

Radial loop 158(21.06 ) 147(19.6)

Ulnar loop 151 (20.13 ) 151 (20.14)

Double loop 42 (5.6) 17 (2.3)

Central pocket loop 44(5.86 ) 20 (2.65)

Accidental loop 4 (0.53 ) 1(0.13)

Whorl 178 (23.73 ) 227 (30.26)

Accidental whorl 6 ( 0.8) 13 (1.73)

Plain Arch 76 (10.13) 55 (7.33)

Tented arch 19 (2.53) 14 (1.86)

Total 750(100) 750 (100)
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Table- 3: Distribution of patterns in different digits in male and females both hands

Patterns Males Females 

Little 
finger

Ring 
finger

Middle 
finger

Index 
finger Thumb Little 

finger
Ring 
finger

Middle 
finger

Index 
finger Thumb 

Plain loop 34 16 8 - 14 28 18 10 23 26

Radial loop 14 31 37 48 28 16 30 29 57 15

Ulnar loop 68 24 29 30 - 30 34 33 30 24

Double loop - 7 6 15 14 4 3 5 1 4

Central pocket 
loop 11 10 17 - 6 6 3 6 2 3

Accidental 
loop - - - - 4 - - - - 1

Whorl 17 45 28 29 59 47 36 52 30 62

Accidental 
whorl - - - - 6 4 3 - - 6

Arch 6 17 15 19 19 15 18 12 3 7

Tented arch - - 10 9 - - 5 3 4 2

Total 150 150 150 150 150 150 150 150 150 150

Discussion 

The pattern of the papillary ridges on the fingers 
remains unchanged in an individual, throughout his/
her life.13The first ever work for dermatoglyphics was 
done somewhat around 3000 years back when Chinese 
used fingerprints to sign legal documents.14In the pre-
independence era of India, Herschel used fingerprints for 
personnel identification.15

The present study was done to identify the gender 
of a person in the general population of North India 
and also as a tool of forensic identification at the site of 

crime. 

In this study the predominant fingerprint pattern 
among both male and female was loop, 62.8% and 
58.8% respectively. It is in accordance with study done 
by other workers who reported it to be 62.17% and 
63.17% respectively.16The simple loops characterized 
by one triradius and one core are very common in most 
of the human populations and moreover, for some 
human groups they represent the most frequent patterns 
of fingers´ terminal phalanges.17,18 Due to their frequent 
presence on fingers, fingerprints of loops are important 
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pieces of physical evidence in criminal investigation 
and forensic personal identification using fingerprinting. 
Assessment of loops and its size is a part of some 
widely used fingerprint identification systems.19In our 
study incidence of whorl pattern in male and female 
population was 24.53% and 32% respectively which was 
almost in accordance with the studies done by Koneru 
et. al. on a Manipur population and reported it to be 36% 
and 37% respectively.20Whereas other workers reported 
it to be 32% and 29% respectively.21The whorl is that 
type of pattern in which at least two deltas are present 
with a re-curve in front of each.14 In the present study 
incidence of arches in male and female was 12.67% 
and 9.2% respectively whereas much higher incidence 
was reported by other workers, 48.26% and 51.73% 
respectively.22Arches can be classified into plain arch 
and tented arch. Plain arch is made up of ridges lying 
one above the other. Tented arch consists of one up 
thrusting ridge, which tends to bisect superior ridges at 
right angles. 14In the present study ulnar loop pattern 
was predominantly seen on the little fingers of male 
population followed by whorl pattern on thumb, radial 
loop pattern on the index fingers and arch pattern less 
commonly seen on different fingers.(Table 3).Whereas on 
the female hands, radial loop pattern was predominantly 
seen on the index fingers followed by whorl pattern on 
thumbs, ulnar loop pattern was common on different 
fingers and arch pattern on ring fingers. (Table 3) Nithin 
V et al. in their study reported ulnar loop as the most 
frequent fingerprint pattern in the total population as well 
as in the sex wise distribution.23A study by Bansal et al. 
found that males showed predominance of loop pattern 
in all the fingers except ring finger which showed whorl 
pattern in both the hands. Females showed prevalence 
of loop pattern in all the fingers respectively.24Ulnar 
loops are highly abundant in all fingers. In contrast, 
radial loops occur much less frequently, mostly on the 
index fingers and their frequency on other fingers is 
much lower with virtually zero frequency on the little 
fingers. The highest occurrence of the radial loops on 
the index finger was explained by radially asymmetrical 
position of the embryonic pad of the index finger, which 
is formed in a functional position against embryonic pad 
of the opposing thumb.25

Limitations of the Study: Subjects with finger 
pathologies and deformities could not be established as 
they were not assessed. Forensic identification of such 

individual remains questionable.

Conclusion 

Dermatoglyphics has long been documented as 
a scientific and valuable method for medico-legal, 
anthropological and genetic studies. Based on the results 
of this study, it is hereby concluded that the prediction 
of gender of a person is not possible on the basis of the 
person’s fingerprint pattern alone but is useful forensic 
tool in human identification. It aids in identification of 
suspect in case of crime.
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Abstract
Behaviour management forms an integral part of managing children in the day to day paediatric dental 
practice. Pharmacological behaviour management strategies serve to be an effective alternative when 
the basic behaviour management technique fails. Pharmacological management strategies involve the 
administration of general anaesthesia or sedation. Recently, midazolam has gained popularity for use in 
conscious sedation in paediatric dentistry. Midazolam has a short half-life, which results in rapid onset and 
recovery in paediatric dental patients, hence encouraging its use in paediatric dentistry.

Keywords: midazolam, conscious sedation, children, paediatric dentistry 

Introduction

Over the years, one of the most difficult tasks 
encountered by dentists worldwide is the control of 
dental fear and anxiety in paediatric patients. In a 
report by Klingberg and Broberg, the prevalence of 
dental fear and anxiety was estimated to be in a range 
of 5.7 % to 19.5%.Among these, around 9% of them 
exhibit behaviour management problems [1].It has been 
observed that children tend to be more anxious as well 
as uncooperative between the ages of 3 to 7 years [2] and 
this factor was found to decrease with age [3].

The worldwide prevalence of dental anxiety among 
children ranges from 3% to 43% [4]. The methods such 
as voice control, intimidation or the use of physical 
restraints have gained less eminence in recent years [5]. 
The guidelines proposed by the American Academy 
of Paediatric Dentistry includes both pharmacological 
and non-pharmacological methods for behaviour 
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management of anxious children in dental clinics 

[6].  Thus, pharmacological intervention has gained 
popularity as it helps in reducing the child’s anxiety 
while enabling successful completion of the dental 
procedures [7].

PHARMACOLOGICAL BEHAVIOUR 
MANAGEMENT STRATEGIES

Pharmacological management strategies involve 
the use of general anaesthesia and sedation [8]. When 
treatment charges are taken into consideration, treatment 
under general anaesthesia involves higher cost when 
compared to sedation [9]. Thus, several factors influence 
the decision on the type of pharmacological intervention 
to be provided [8].Respiratory risk, cardiovascular risk, 
paradoxical reactions and morbidity are some of the post-
operative complications involved [10]. Also, it requires 
an exclusive specialized training to perform sedation 
as well as general anaesthesia[11] accompanied with the 
burden of surplus cost. Hence, a proper judgement on 
the method of pharmacological behaviour management 
is necessary [12].

USE OF SEDATION IN PAEDIATRIC 
DENTISTRY

The chair side management of anxiety during dental 
treatment has made sedation to gain recognition in the 
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field of paediatric dentistry [13]. Conscious sedation 
can be defined as the use of a drug or drugs to produce 
a depressed state of central nervous system during 
which the patient remains conscious, retains protective 
reflexes, maintain a patent airway and has the ability to 
understand and respond to verbal commands thereby 
enabling the treatment to be carried out [14, 15].

 The sedation guidelines require the agent to satisfy 
the following criteria [16]:

• The sedative agent should depress the central 
nervous system so that the operator can carry the 
procedures without physiological and psychological 
stress

 • The patient should comprehend communication 
during treatment and respond to verbal commands

• There should be a margin of safety which is 
enough to prevent unlikely loss of consciousness and 
loss of protective reflex.

Oral route is considered to be one of the easiest and 
the most acceptable methods of drug administration. 
Most commonly orally administered drugs are 
tamazepam, midazolam, chloral hydrate, ketamine and 
diazepam. Nevertheless, the onset and duration of action 
is highly variable. Another drawback is the inability to 
titrate the drugs being used [17].

Intranasal route is a painless, needless approach 
and does not require the use of intravenous catheters. 
The common drugs administered through this route 
include midazolam, dexmedetomidine, ketamine and 
sufentanil.  The intranasal sedatives can be administered 
by drops using a syringe or dropper or sprayed/atomized 
medication delivery system [18]. 

Drugs administered through the inhalation route 
act on various areas of the brain by passing through 
lungs and past the alveoli to reach the brain through 
the blood brain barrier[16]. The excretion of the drug 
occurs faster and more easily through the lungs. Thus, a 
continuous induction of the sedative agent is required for 
maintaining the adequate level of sedation[19].

Administration of drugs via the intravenous route 
involves direct injection of the drug into the bloodstream. 
Most commonly used intravenous sedative agents include 

benzodiazepines, diazepam, midazolam, propofol and 
ketamine. The primary advantage is its rapid onset of 
action. Nevertheless, a level of co-operation from patient 
is needed to establish the IV line [16].

IMPORTANCE OF MIDAZOLAM SEDATION 
IN PAEDIATRIC DENTISTRY

Midazolam has been long used as a pre-anaesthetic 
sedative drug in adults and more recently in children[20]. 
Midazolam HCL was first synthesized in 1976 by Fryer 
and Walser[21]. Because of its chemical structure, it is 
oxidized by the liver much more rapidly and thus has 
a short duration of action[22]. The National Institute 
of Health and Clinical Excellence have suggested the 
use of midazolam for dental procedures in paediatric 
patients[23]. 

INTRANASAL MIDAZOLAM

In 2015, Musani IE showed 0.1 mg/kg intranasal 
midazolam to cause a faster onset of action and recovery 
compared to 0.2mg/kg of midazolam through oral route 

[24]. Whereas Shashikiran, 2006[25] and Lam, 2005 

[26] observed no difference in the behaviour between 
0.2 mg/kg midazolam administered intranasally and 
intramuscularly. In 2001, al-Rakaf et al compared three 
different dosages of intranasal midazolam and all three 
dosages (0.3mg/kg, 0.4 mg/kg and 0.5mg/kg) were 
effective in modifying the behaviour of the child to 
accept the dental treatment [27]. In 2007, F. Gilchrist used 
intranasal midazolam in the dosage of 0.25mg/kg which 
provided adequate anxiolysis to complete the intended 
dental procedure with an average onset of sedation time 
as 13 minutes and average discharge time of 46 minutes 

[28]. In 2016, Fathima P observed that 0.5mg/kg dose was 
more effective than 0.3mg/kg in reduction of anxiety[29].

Some of the common side-effects associated with 
use of intranasal midazolam are transient desaturation, 
hiccups, nausea, vomiting, enuresis, headache, vertigo, 
hypersalivation, hallucination, dizziness, diplopia, 
behavioural disinhibition /paradoxical reaction, burning 
sensation of nasal mucosa and bitter taste sensation 
by children [28, 30] .The bitter taste of the drug can be 
minimized by the use of a highly concentrated dose 
which in turn reduces the quantity of dose administered 

[31]. Intravenous administration of Flumazenil can 
reverse the effect of midazolam and prevent unwanted 
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complications [32].

ORAL MIDAZOLAM

Midazolam has been administered orally at doses 
between 0.2-1.0 mg/kg and has an average onset of 
action of 20-30 minutes. Singh et al. observed that 
oral midazolam in a dose of 0.5mg/kg is a suitable 
premedication for paediatric patients during short dental 
procedures [33]. Another study compared two doses 
of oral midazolam (0.3 mg/kg or 0.5 mg/kg) [34].Both 
dosages proved to be successful, without intra-operative 
or postoperative complications. Fraoneet al. evaluated 
the effect of orally administered midazolam (0.5mg/
kg) in three age groups: group I (24-35 months) group 
II (36-47 months) and group III (47-59 months) with 
no significant clinical differences [35]. Saarnivaara et al. 
recommended oral midazolam doses of 0.5 mg/kg for 
children less than five years and 0.4 mg/kg for older 
children [36]. 

Oral midazolam is commonly used in combination 
with nitrous oxide for sedation in paediatric dental 
patients. Al-Zahrani et al., reported that a combination 
of oral midazolam and nitrous oxide was effective and 
safe in young patients who required minimal restorative 
dental treatment [37]. Pisalchaiyong et al. observed that 
the midazolam/nitrous oxide combination was more 
efficacious than diazepam/nitrous oxide combination 

[38]. Ozen et al. also reported similar results with a 
combination of 0.5 mg/kg oral midazolam and nitrous 
oxide (50%).The working time might be prolonged 
with the use of nitrous oxide while simultaneously 
incorporating its own beneficial effects namely analgesia 

[39].

INTRAVENOUS MIDAZOLAM

It is well-established that the intravenous route has 
a rapid onset of action and is the administrative route of 
choice in emergency clinical situations. It also allows 
incremental titration of midazolam (usually 1mg/min) 
preventing under/over sedation [40]. In a study comparing 
nitrous oxide and intravenous midazolam in adolescents, 
the results showed good effectiveness and safety when 
intravenous midazolam protocol was accepted [41].
Another study reported that intravenous midazolam with 
or without premedication and/or inhalation sedation was 
effective and safe in patients with intellectual disability 

[42].

SUBLINGUAL, BUCCAL AND 
INTRAMUSCULAR MIDAZOLAM ROUTES

Sublingual route of midazolam has been used 
in a few studies in recent years. Shanmugaavel et 
al. evaluated anxiety outcome comparing intranasal 
midazolam 0.2 mg/kg with sublingual midazolam 0.2 
mg/kg and found no statistically significant difference 
in anxiety but sublingual midazolam was better accepted 
than intranasal route [43] Sunbul et al., 2014 compared 
intranasal midazolam 0.3 mg/kg with buccal midazolam 
0.3 mg/kg and found no significant difference between 
the two groups in relation to the overall behaviour[44]. 
Thus, midazolam spray can be effectively used 
through the buccal mucosa in children who give poor 
compliance with the intranasal administration [45]. This 
provides evidence that midazolam could be safely and 
successfully employed by intranasal and intramuscular 
routes for paediatric conscious sedation in a routine 
dental setup. However, whenever the clinical situation 
warrants a faster action, peak and recovery, the intranasal 
route should be the obvious choice [25].

Conclusion

Midazolam has been used for conscious sedation 
through various administrative routes and has proven 
to be an effective sedative agent for carrying out dental 
procedures in children. Further research is required in 
this regard comparing its safety and efficacy with other 
drugs and when used in combination. 
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Abstract
Introduction:- Scientific determination of age of an individual is required for the law enforcement agencies 
in both civil and criminal matters.

Aims and Objects:- Statistical study on the appearance and fusion of ossification centers of iliac crust 
among natives of Ajmer region and comparative study between both sexes.

Material and Method:- This prospective study has been conducted on 102 subject (48 males and 54 
females) of the Ajmer region in Rajasthan of known age group between 13-21 years in the Department of 
Forensic Medicine and Toxicology in J.L.N. Medical College and Associated Hospitals, Ajmer between 
1stApril 2019 to31stMarch 2020.

Inclusion Criteria:- Cases whom parents are born at Ajmer region. Case subjects are also residing at Ajmer 
since birth, consented for study

Exclusion Criteria

1. They should not be with any physical disability,congenital,nutritional or endocrinal anomaly.

2. Person should have accurate record of their birth date.

Observation:- 

In Males appearance of iliac crest in present study was found at the age 15yrs age in all cases. Simultaneously 
fusion of iliac crest was found at the age of 19.3 yrs in 100% cases.

Similarly In female’s appearance of iliac crest in present study was found at the age 14.2yrs age in 100% 
cases. Similarly fusion of iliac crest was found in majority of cases appeared at the age of 19 yrs in all cases.

Conclusion:- iliac crest fusion is found earlier in females of Ajmer region 
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Introduction

Scientific determination of age of an individual is 
a necessity for the law enforcement agencies in both 

civil and criminal matters, determination of age became 
more important where illiteracy is a common feature 
and awareness for birth registration is too less. Various 
processes and methods have been evolved through 
decades. As a matter of fact, estimation of age is being 
starts from the moment of conception. During the span of 
life, various features of growth and development occur 
in a chronological order. Survey Committee (2014) on 
medicolegal practices in India1 had recommended to the 
government to encourage Zone wise study of problem 
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of determination of age. Applicability of regional data 
is vital importance in academic medical issues and legal 
proceedings as various regional factors also effects on 
ossification of bones2. Extensive work on determination 
of age of an individual on the basis of epiphyseal union 
has been carried out in different countries of world as 
well as in different states in India. 

“Owing to variation in climate, dietary, hereditary 
and other factors affecting the people of different 
provinces of India, it cannot be reasonably expected to 
formulate a uniform standard for determination of age of 
union of epiphyses for the whole of India.”(Franklin) in 
Modi’s Jurisprudence and Toxicology, 1988)2.

Keeping in view the above statement and also that 
no recent study what-so-ever has been done in Ajmer 
region of Rajasthan where mixed population resides, 
the present study has been undertaken to explore the 
pattern of diaphyseo-epiphyseal union in the iliac bones 
of pelvis,

Aims and Objects:-

Aims:-

-to collect systematic statistical data of ossification 
center appearance and fusion of iliac crest

Primary Objectives

1.  Study on the age of appearance and fusion of 
ossification centers of iliac bone

2. Comparative study on appearance and fusion of 
ossification centers in girls and boys. 

Secondary Objectives:-

1.  -Study of secondary sexual characteristics with 
respect to appearance and fusion of ossification centers 
of iliac bone

Material and Method

The102 subjects were selected randomly from 
various schools,the cases attending the OPD of the 
Department of Forensic Medicine and Toxicology in 
J.LN. Hospital Ajmer and from various faculty members 
and staff.

The subjects selected for study were between the 
age group of 13-14 years, 14-15 years, 15-16 years, 16-
17 years, 17-18 years, 18 -19 years, 19— 20 years and 20 
—21 years.Age, as stated by them was further confirmed 
by obtaining a copy of birth certificate or from school 
record duly verified by the head of the school.

After obtaining informed consent for their 
radiological and clinical examination x-ray of their 
pelvis, hip joint were taken. 

Exclusion criteria:-

- Subjects having congenital, pathological, traumatic, 
Nutritional loco-motor disorders were excluded.

- Subjects having age not within study age groups 
are not included our study 



422      Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No.4

Observation
Table No. 1: Age and Sex wise distribution of subjects 

Age  
group

(in  
years)

Male Female

Total Percentage
Number Percentage Number Percentage

13-14 8 7.84 5 4.9 13 12/4

14-15 9 8.82 6 5.88 15 14.70

15-16 7 6.86 10 9.80 17 16.66

16-17 3 2.94 8 7.84 11 10.78

17-18 6 5.88 9 8.82 15 14.70

18-19 5 4.90 8 7.84 13 12.74

19-20 3 2.94 5 4.90 8 7.84

20-21 7 6.86 3 2.94 10 9.80

Total 48 47.04 54 52.94 102 100

Table No. 1 depicts the age and sex wise distribution of 102 cases in the present study. All the cases were 
distributed in eight age groups. There were 48 males and 54 females and male to female ratio was 8:9 in all the age 
groups. 

Table No. 2: Distribution of secondary sexual characters vis-a-vis age in males

Age  
group

Number  
of Cases

Presence of Hair Voice

Pubic Axillary Upper Lip High pitched Low pitched

No.  % No.  % No.  % No.  % No. %

13-14 8 2 25 - - - - 8 100 -

14-15 9 8 88.8 3 33.3 - - 9 100 - -

15-16 7 7 100 6 85.7 3 42.8 4 57.1 3 42.8

16-17 3 3 100 3 100 2 66.6 1 33.3 2 66.6

17-18 6 6 100 6 100 6 100 - - 6 100

18-19 5 5 100 5 100 5 100 - - 5 100

19-20 3 3 100 3 100 3 100 - - 3 100

20-21 7 7 100 7 100 7 100 - - 7 100

Table No. 2 depicts the distribution of various secondary sexual characters in male subjects involving appearance 
of hair and character of the voice. It is clear that pubic hair appears in majority of cases (88.8%) in 14-15 yrs age 
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group; Axillary hair at 15-16 yrs age group in 85.7% cases and upper lip hair at 16-17 yrs age group in 66.6% cases.

The character of voice becomes low pitched in age group 16-17 years in majority of cases (66.6%) in present 
study and by the end of 18 years it becomes low pitched in cent percent cases. However it is low pitched in 42.8% 
cases in 15-16 years age group. None of the case reported of hoarseness of the voice in 14-15 years group.

Table No. 3  
Distribution of secondary sexual characters vis-a-vis age in females

Age group Number of  
Cases

Presence of hair Development of Breast

Pubic Axi lary

No.  % No % No.

13-14 5 3 60 2 40 2 40

14-15 6 6 100 4 66.6 3 50

15-16 10 10 100 10 100 10 100

16-17 8 8 100 8 100 8 100

17-18 9 9 100 9 100 9 100

18-19 8 8 100 8 100 8 100

19-20 5 5 100 5 100 5 100

20-21 3 3 100 3 100 3 100

Table No. 3 depicting appearance of pubic hair in females in majority of cases (60%) at 13-14 years age group 
and at the completion of 15 years in 100% cases. Axillary hair appears in 66.6% cases in 14-15 years age group and 
present in cent percent cases in 15-16 years age group. However their presence is in 40% cases at 13-14 years age 
group. Development of breast is a continuous process and in this study, cases of breast development was 40% in 13-
14 years age group, 50% in 14-15 years age group and found in cent percent females by the end of 16 years.

Table No. 4: Incidence of Epiphyseal appearance and fusion of ossification centers for iliac crest in males

Age group in Years Number of Cases
sIliac crest

Appearance Fusion
No.  % No.  %

13-14 8 - -

14-15 9 3 33.3 - -

15-16 7 5 71.42 - -

16-17 3 3 100 - -

17-18 6 6 100 - -

18-19 5 5 100 1 20

19-20 3 3 100 2 66.6

20-21 7 7 100 7 100
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Table No. 4 shows incidence of appearance and 
fusion of ossification centers for iliac crest in males. 
Iliac crest was found appeared in 71.42% cases in 15-16 
years age group and reaches to 100% in 16-17 years age 
group. However the incidence of appearance for iliac 
crest was 33.3% in 14-15 years age group. In none of the 

case iliac crest found appeared in 13-14 years age group.

Fusion of iliac crest was found in 100% cases in 
20-21 years age group in males but in majority of cases 
(66.6%) it was found fused in 19-20 years age group. 
However incidence of fusion of iliac crest is 20% in 18-
19 years age group in this study. 

Table No. 5 Incidence of Epiphyseal appearance and fusion of Iliac bone vis-a-vis age in female of Ajmer 
region

Age group in Years Number of Cases

Iliac crest

Appearance Fusion

No.  % No.  %

13-14 5 2 40 - -

14-15 6 5 83.3 - -

15-16 10 10 100 - -

16-17 8 8 100 - -

17-18 9 9 100 - -

18-19 8 8 100 4 50

19-20 5 5 100 4 80

20-21 3 3 100 3 100

The Table No. 5reveals incidence of appearance 
and fusion of iliac crest in females.Iliac crest appears 
in 40% cases in 13-14 age group. In majority of cases, 
(83.3%) it appears in 14-15 age group and in 15-16 years 
age group it appears in 100% cases.The incidence of 
fusion of iliac crest was 0% in 17-18 years age groups in 
females. It was found fused in 50% cases in 18-19 years 
age group and in majority of cases (80%) it was found 
fused in 19-20 years age group. None the case was found 
unfused after 20 years of age. 

Discussion

Epiphysis for Iliac crest: 

Epiphyseal center for iliac crest in present study is 
found appeared in majority (83.3%) of females in age 
group 14-15 years. It is appeared as an irregular dot of 

about 2-3 mm diameter or a small crescent or a thin line 
just over medial 1/3 part of ilium on anterior side, in 
beginning with passage of age it spreads over brim ilium 
as a crest. 

Iliac crest was found appeared in 71.42% cases in 
15-16 years age group and reaches to 100% in 16-17 
years age group. However the incidence of appearance 
for iliac crest was 33.3% in 14-15 years age group. In 
none of the case iliac crest found appeared in 13-14 
years age group. 

Fusion of iliac crest was found in 100% cases in 
20-21 years age group in males but in majority of cases 
(66.6%) it was found fused in 19-20 years age group. 
However incidence of fusion of iliac crest is 20% in 18-
19 years age group in this study.
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In our study axillary hair developed 100 percent cases at 16-17 yrs in male and 15 to 16 yrs in female. Hence can 
be used to correlate it with radiological finding in respect to appearance of iliac crest ossification center appearance. 

Table No. 6: Ages of appearance and fusion of iliac crest According to different workers

S.No. Workers Place of Study
Appearance Fusion

Female Male Female Male

In India

1 Hepworth (1929) Punjab - - 19 -

2 Pillai (1936) Madras 14-18 - 14-18 -

3 Galastaun (1937) Bengal 14 17 17-19 19-20

4 Agarwal&Pathak (1957) Punjab - 18.5-19 20

5 Bajaj et. al (1976) Delhi 15.3 - 19 -

6 Sakxena&Vyas (1969) M. P - - 18-19 20

7 I Git& Singh (1971) Punjab 12-17.5 - 20-21 19-21

8 Das Gupta et al (1974) U. P. - - 19-20 21-22

9 Kolte&Fakhrudin (1976) Maharashtra 13-16 - 17-22 -

10 Anjana Mathur (1984) Ajmer Rajasthan 14-16 - 17-21 -

11 Yogesh (1994) Marwar Rajasthan 15-16 16-17 18-19 18-19

12 ApurvaNandy (1995) Bengal 19-20

13 Bhatia B. L. (1996) Central Rajasthan 14-15 15.5-16.5 18-19 19-20

14. Jain Sheetal (1996) Jaipur Rajasthan - - 17-18 18-19

14 Bairwa H. L. (1998) Jaipur Rajasthan 15-16 15-16 17-18 18-19

15 DuttaSumant (2000) Jaipur Rajasthan 14-16 - 18-19 19-20

16 Present Study (2002) Jaipur Rajasthan 14-15 14.5-15.5 18.5-19.5 19.5-20.5

In Foreign Countries

17 Davis and Parson (1927) England 18 18 23 23

18 Flecker (1932) Australia 14 - 15-16 18
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Conclusion

1. In Female subjects appearance and fusion of 
various epiphyseal centers occurs 6 months to 11/2 years 
earlier than in males.

2. In both sexes appearance and fusion of various 
epiphyseal centers occurs earlier in Indian subjects than 
in subjects of European countries.

Source of Funding:- Self generated
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Abstract
Background: Today, students are well versed with use of internet and web based teaching can become 
important source to supplement traditional teaching. Web based teaching via google site can touch deeper 
aspect of learning by serving as good tool for revision.

Objectives: To develop web based teaching module via google site and evaluate students’ performance 
before and after exposure to web based teaching module along with perceptions of students and faculties 
on it.

Methods: Web based teaching module in Forensic Medicine on one topic of core competency (Mechanical 
injury) was developed and validated. Module contained lecture notes, photographs, etc. on google sites. 
Consent form, feedback form and pre-test and post-test Questionnaire (Total 10 multiple choice questions) 
were formed and validated. All the medical undergraduate students (5th semester) were subjected to pre-test 
questionnaire, web based teaching module, post-test questionnaire followed by feedback after obtaining 
their informed written consent via google site. Feedback of faculties were also obtained and analysed.

Results: Out of 138 participants, 84 were male and 54 were female. There was no statistically significant 
difference between perceptions of male and female participants. Comparison of pre and post test scores of 
students was done using Wilcoxon’s sign rank test. Students scored significantly more in post-test. Both 
students and faculties gave positive feedback for web based teaching module.

Discussion: Classroom traditional teaching is always limited to time, place, person and mood of students 
while web based teaching via google site can be accessed by students on their own time, ease and pace 
without any limitation. Higher domain can be explored and in depth teaching is possible via web based 
teaching. 

Conclusion: Web based teaching module via google site was found to be very useful to enhance teaching 
experience of undergraduate students as good tool of revision. 

Key words: Web based teaching, Google site, Forensic Medicine, Competency, Undergraduate, Students. 
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Introduction

Today, students are well versed with use of 
internet and web based teaching is important source to 
supplement traditional teaching as part of curriculum [1, 

2]. Current competency based curriculum of Forensic 
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Medicine if supplemented by web based teaching module 
will be useful to enhance teaching learning process [3]. 
Google site is one of the platforms to create free web 
based teaching module which can be freely accessed by 
students. 

Aim and Objectives

• To develop web based teaching module via 
google site on one core competency in Forensic Medicine 
(Mechanical Injury). 

• To evaluate students’ performance before and 
after exposure to web based teaching module.

• To analyze students’ and faculties’ perceptions 
regarding web based teaching module. 

Materials and Methods

Step 1: Web based teaching module in Forensic 
Medicine was developed on one topic of core 
competency of Forensic Medicine (Mechanical Injury) 
as per the new competency based curriculum of MCI. 
Module contained lecture notes, photographs, etc. on 
google sites and validated.

Step 2: Consent form, feedback form (Table – 
1) and pre-test and post-test Questionnaire (Total 10 
multiple choice questions) were formed and validated [4-

16] regarding web based teaching module and uploaded 
on google site.

Step 3: Approval of Institutional Ethical Committee 
was taken.

Step 4: All the medical undergraduate students (5th 
semester) were subjected to pre-test questionnaire, web 
based teaching module, post-test questionnaire followed 
by feedback after obtaining their informed written 
consent. Feedback of faculties was obtained on web 
based teaching module.

Step 5: Pre and Post-test performance of students 
as well as their feedback on web based teaching module 
were analysed. Feedback of faculties was analysed. 

Results

Total 138 students of 2nd MBBS (Fifth semester) were 
subjected to pre-test questionnaire, web based teaching 
module of Mechanical injury, post-test questionnaire and 
feedback after obtaining their informed written consent. 

Frequency and median score of various parameters 
of feedback given by students were calculated as per 
Table - 2. 

Out of 138 participants, 84 were male and 54 were 
female. There was no statistically significant difference 
between perceptions of male and female participants. 

Comparison of pre and post test scores of students 
was done using Wilcoxon’s sign rank test. Students 
scored significantly more in post-test. Only 5% scored 
less in post-test and 9% had similar pre- and post-test 
scores as per Table - 3. 

Median score of various parameters of feedback 
given by faculties were calculated as per Graph - 1. 

Table – 1: Feedback form.

Sr. No. Question
Responses

SD D NS A SA

1 Web based teaching module of Mechanical injury via google site is relevant

2 Content of web based teaching module is adequate

3 Presentation of module on google site is adequate

4 Mechanical injury web based teaching module is useful
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5 Time duration of module is adequate

6 Mechanical injury web based teaching module should be continued for every 
year

7 Other topics of Forensic Medicine should be taught by such web based teaching 
module via google site

8 Such practice of web based teaching will improve my overall performance

9 Practice of web based teaching in other subjects will be helpful for me

10 Web based teaching via google site is good tool for revision

(Responses: SD-Strongly Disagree, D- Disagree, NS-Not Sure, A-Agree, SA-Strongly Agree) 

Table – 2: Frequency and median score of feedback given by students.

Question No

Frequency of Responses

Median
SD D NS A SA

1 10 12 17 72 27 4

2 7 10 21 76 24 4

3 6 5 10 32 85 5

4 1 4 11 32 90 5

5 3 6 22 76 31 4

6 13 16 31 58 20 4

7 16 19 28 53 22 4

8 9 7 8 30 84 5

9 3 13 84 31 7 3

10 5 13 40 60 20 4

Table – 3: Comparison of pre and post-test responses via Wilcoxon’s sign rank test.

Test Statistics

Post-Pre

Z -7.133a

Asymp. Sig. (2-tailed) .001 

a. Based on negative ranks. 

Cont ... Table – 1: Feedback form.
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 Graph – 1: Median score of feedback given by faculties.

 

Discussion

Web based or internet based learning is frequently 
called as online learning or e-learning because it includes 
online course content. Discussion forums via e mail, 
video conferencing, webinars or live lectures (video 
streaming) are all conceivable through the web. Web 
based courses may also provide teaching materials in 
form of power point presentation, useful notes, pictures, 
videos, static pages such as printed course materials, etc. 
[17-20]. 

A “virtual” learning environment (VLE) or managed 
learning environment (MLE) is an all in one teaching 
and learning software package. Many universities are 
equipped with various learning management system 
(LMS) also. A VLE typically combines functions 
such as discussion boards, chat rooms, online 
assessment, tracking of students’ use of the web, and 
course administration. VLEs act as any other learning 
environment in that they distribute information to 
learners. VLEs can, for example, enable learners to 
collaborate on projects and share information. However, 
the focus of web based courses must always be on the 

learner—technology is not the issue, nor necessarily the 
answer [18]. 

Advantages and disadvantages of online assessment 
are always there like any other learning system. 
Advantages are like students can obtain speedy feedback 
on their academic performance, beneficial for self-
assessments for example, multiple choice questions, 
suitable way for students to submit assessment from 
remote sites at their own time and pace, computer 
marking is an efficient use of staff time without bias. 
Disadvantages are like trained and skilled faculties 
are required, most online assessment is limited to 
objective questions, security can be an issue, difficult 
to authenticate students’ work due to lack of direct 
observation, computer marked assessments tend to be 
knowledge based and measure surface learning, mostly 
lacking in direct observation of practical skills, etc. [18]. 

Conclusion

Web based teaching module was found to be very 
useful to enhance teaching experience of undergraduate 
students. Students and faculties gave positive feedback 
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regarding web based teaching module in Forensic 
Medicine. Web based teaching module is useful to 
improve students’ performance. 
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Abstract
Background: Snake bite is a common neglected emergency in children. The present research was 
undertaken to study clinical profile of snake bite in children below 12 years of age. Method: This was a 
4 years retrospective (2011-2014) and 2 years prospective (2015-2016), observational study conducted in 
43 children with history of snake bite admitted in paediatric Intensive care unit and ward of a tertiary care 
teaching hospital during a period of 6 years from 2011 to 2016. Results: Majority of cases were in the age 
groups of 9-12 years (46.5%) with male preponderance (65.1%). 79.10% children had snake bite during 
outdoor activity at day time (76.74%), lower limbs were the commonest site (65.1%) and 53.4% cases 
did not receive any appropriate first aid after snake-bite. 69.76% children were vasculotoxic. Common 
symptom/sign were local pain, swelling (95.3%) and cellulitis (70.02%). 46.51% children had moderate and 
44.1% had severe grade of envenomation. ASV was administered in 95.3% of cases and most of the cases 
were treated with 11- 20 vials of ASV. Out of 3 died cases, 2 died due to respiratory failure and 1 died due 
to DIC with shock with AKI. Conclusion: The most vulnerable to snake bites were boys aged between 9-12 
years. It must be emphasized that this study probably represent a biased population of sicker children, but we 
believe it should provide a good overview of children with snakebite present to tertiary hospitals. 

Keywords: Snake bite, Vasculotoxic, Envenomation, Respiratory failure, First aid, Swelling, Cellulitis

Introduction

Snake-bite is a life-threatening medical emergency 
and major public health problem throughout the World, 
especially in tropical countries like India and also one 
of the commonest cause of morbidity and mortality, 
particularly in rural areas 1. There are more than 2000 
species of snakes in the world and about 300 species 
are found in India out of which 52 are venomous. The 
venomous snakes found in India belong to three families 

Elapidae, Viperidae and hydrophidae (Sea Snakes). 
The most common Indian elapids are Naja naja (Indian 
Cobra) and Bungarus caeruleus (Indian Krait), Daboia 
russalie (Russells’ Viper) and Echis carinatus (Saw 
scaled viper) 2. Clinical effects of envenoming by same 
species of snake are almost similar except a few regional 
variations. Kraits are active during night hours, often 
biting a person sleeping on floor bed. Maximum Viper 
and Cobra bites occur during the day or early darkness, 
while watering the planta-tion or walking bare foot in 
grown grass or soybean crops 3.

Every year about 2000 deaths occur due to snake-
bite in Maharashtra. The majority of them remain 
unreported because many villagers go to traditional 
healers 4. Children do not react to snake bites in the same 
way as adults. In children, the event is more severe since 
they are exposed to a larger amount of venom per meter 
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square of body surface. Delay in seeking medical aid 
or ignorance among primary care physicians about the 
correct treatment of snake-bite is also responsible for the 
high morbidity and mortality. It is important to decide 
not only the proper regimens but also the modality of 
treatment in complication of snake bite cases. There are 
few studies focusing on snake bite on pediatric age group 
in India, and few across the world; with this background, 
present study was planned to study the clinical profile of 
snake bite in children at tertiary care center. 

Materials and Methods

The present study was a 4 years retrospective 
(2011-2014) and 2 years prospective (2015-2016), 
observational study conducted in 43 children of age <12 
years with history of snake bite admitted in paediatric 
Intensive care unit and ward of a tertiary care teaching 
hospital during a period of 6 years from 2011 to 2016. 
All children below 12 years admitted with unknown bite 
were excluded from the study.

Records of children below 12 years with history of 
snake bite admitted in Paediatric Intensive care unit or 
ward from 2011-2014 were analyzed retrospectively 
whereas records of 2015-2016 were analyzed 
prospectively. Demographic characteristics of the 
patients such as age, gender and the snake bite event 
like time of bite, site of bite, time of arrival to-hospital 
were recorded in a pre-structured proforma. Symptoms 

and signs such as local swelling, nausea, vomiting, 
ptosis, tachycardia, hypotension, impending respirato-
ry failure, single breath count, bite to time of anti-snake 
venom (ASV), any treatment be-fore referral, total dose 
of anti-snake venom administered and duration of stay 
were documented. Complete blood count, liver function 
test, renal function tests, urine examination, coagulation 
profile (PT and INR) along with 20 minutes WBCT were 
also done. Outcome was defined in the form of discharge 
after completion of treatment, death or discharge against 
medical advice (DAMA). Severity of envenomation was 
correlated with the duration of hospital stay.

Statistical Analysis

Qualitative data was presented in the form of 
percentage. Correlation was studied between severity 
of envenomation and duration of hospital stay was 
estimated using Spearman’s rho. Correlation of time 
lapse and mortality was studied using mean ± standard 
deviation and compared using unpaired‘t’ test. 

Observations and Results

Among a total of 43 cases, 28(65.1%) were males 
and 15(34.8%) were females with male to female ratio of 
1.8:1. The highest incidence of snake bite was observed 
in age group of 9 to 12 years (46.5%) with mean age of 
7.1years, (Table 1). Most of the cases (20;46.5%) were 
from Thane district followed by Mumbai (14;32.55%) 
and Raigad district (9;20.93%). 

Table 1: Age and sex-wise distribution of children with snake bite

Age group (in years) Female Male Total

0-3 3 (20%) 3 (10.7%) 6 (14%)

4-8 6 (40%) 11 (39.3%) 17 (39.5%)

9-12 6 (40%) 14 (50%) 20 (46.5%)

Total 15 (100%) 28 (100%) 43 (100%)

During the study period maximum 13(30.2%) cases where admitted in year 2012 followed by 9(20.9%) in 2011 
as depicted in figure 1. 
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Figure 1: Year wise distribution of snake bite cases

 

Most of the victim 34(79.10%) were bitten outdoors and at day-time (33;76.74%), lower limbs were the commonest 
site (65.1%) and 53.4% cases did not receive any appropriate first aid after snake-bite, (Table 2). 29(67.44%) cases 
received ASV and fourteen (32.56%) do not received any ASV before reaching tertiary care. 

Table 2: Distribution of cases according to location, time, and site of snake bite, type of first aid received on 
spot 

Parameters No. of cases Percentage

Location of bite
Indoor 09 20.90

Outdoor 34 79.10

Time of bite
Day 33 76.74

Night 10 23.25

Site of bite

Head and neck 07 16.3

Upper limb 08 18.6

Lower limb 28 65.1

Type of first aid received

Appropriate 14 32.55

Inappropriate 23 53.48

No first aid 06 13.95
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26(60.4%) cases reached tertiary care within 0-12 
hour, 13(30.23%) cases between 12-24 hours after snake 
bite. Four (9.3%) cases required more than 24 hours 
to reach tertiary care hospital of which one survived. 
Among total 43 cases, 30(69.76%) were observed to be 
vasculotoxic, 13(30.23%) were neurotoxic and no case 
of musculotoxic envenomation was observed.

Commonest symptoms/signs seen were local 
pain (41;95.3%) and localized cellulitis (40;93.02%). 
28(65.1%) cases showed deranged >20WBCT whereas 
deranged LFTs (PT INR) were seen in 23(53.5%) cases. 
Around 8 cases (18.6%) showed hematuria as shown in 
Table 3. 

Table 3: Distribution of cases according to Signs/Symptoms and Laboratory parameters

Signs/Symptoms No. of cases Percentage 

Local pain and swelling 41 95.3

Anxiety and fear 35 81.39

Nausea/vomiting 27 62.8

Numbness in face and limbs 03 7.0

Local bleeding 24 55.8

Cellulitis 40 90.02

Ptosis 13 30.2

Respiratory difficulty 07 16.3

Hematuria 08 18.6

Laboratory parameters No. of cases Percentage

>20 min Whole Blood Clotting time 28 65.1

Deranged LFT (PT INR) 23 53.5

Haematuria 08 18.6

Metabolic acidosis 06 14.0

Anaemia 05 11.6

Deranged renal function 04 9.3

Only 4(9.3%) cases had mild envenomation, twenty (46.51%) had moderate and 19 (44.18%) had severe 
envenomation, which had 3 mortality. All children admitted received intravenous fluids and antibiotics. ASV was 
given to 41 (95.3%) cases and maximum cases required around 11-20 vials (mean-17.44 vials) of ASV, (Table 4).
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Table 4: Treatment given and no of ASV vial required

Treatment given No. of cases Percentage

Tetanus toxoid 39 90.7

Intravenous Fluids 43 100

Antibiotics 43 100

Anti-Snake Venom(ASV) 41 95.3

Oxygen 21 48.8

Ventilator Support 06 14

PRC/ FFP required 21 48.8

No of ASV vial required Number of cases Percentage

0-10 vials 09 20.9%

11-20 vials 23 53.5%

21-30 vials 11 25.6%

 

6(13.9%) cases developed compartment syndrome, 6(13.9%) had reaction to ASV. 4 cases were found to 
have respiratory failure, 1 case each with DIC and AKI. Most of the cases required around 6-10 days of stay at 
hospital (55.8%) followed by 0-5 days (39.5%) and 1 (2.3%) patient each required 11-15 days and 16-20 days of 
stay at hospital. There is no significant correlation between severity of envenomation and duration of IPCU stay 
(Spearman’s rho = -0.032, p=0.839) or ward stay (Spearman’s rho = -0.017, p=0.912) or total stay (Spearman’s rho 
= -0.036, p=0.821).

Maximum i.e. 38 (88%) cases were successfully discharged, (Figure 2). Out of 43 cases, 3 died (2 cases due to 
respiratory failure and 1 case due to DIC with shock with acute renal failure). Those who died had a significantly 
higher time interval in reaching hospital (25.33 ± 0.577) as compared to those who did not die (10.53 ± 6.84), 
(P=0.001).

Figure 2: Outcome of the study
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Discussion 

Over the 6-year study period, 43 children of snake 
bite were admitted and managed at our institute. 46.5% 
of the snake bite occurred in the age of 9-12 years with 
mean age of 7.1yrs. The age distribution and highlights of 
high prevalence of snake bite in older children as similar 
to previous studies 5-8. The probable reasons for this may 
be an active group more involved in outdoor activity 
like play, labor and farm work. Maximum (65.1%) cases 
were male which are in concordance with the majority of 
studies 5,9,10. The higher incidence in boys could be due 
to their increased involvement in outdoor activities. The 
maximum cases of snakebite were from the peripheral 
areas of Thane like Wada, Shahapur, which has largest 
agricultural land. There were cases of snakebite in each 
year (2011-2016) and the year 2012 had maximum 
number of cases (13). Most of the cases of snake bite 
occurred in rainy season like in the month of June to 
September (44.1%). Study conducted by Lingayat et al 
5 and Koirala et al 9 reported similar trends. However, 
the incidence varies in India due to different pattern of 
rainfall and agriculture activities. Majority of (79.10%) 
cases occurred during outdoor activity whereas 76.7% 
was during the day time. 65.5% of snakebites were in the 
lower limbs. These fi ndings are similar to other studies 
7,8. 

Only 32.55% received appropriate treatment, 
53.48% received inappropriate treatment, whereas 

13.9% received no fi rst aid. This shows that people are 
unaware about the appropriate fi rst aid to be given to 
the victim of snakebite. 67.44% cases received ASV 
before reaching our tertiary care center. This is seen 
to be benefi cial for the snakebite victim when they are 
delayed in reaching the tertiary referral center and a 
comparatively improved outcome is noted. 60.4% of 
cases were admitted in hospital after snakebite within 
0-12 hours, whereas, 9.3% cases admitted after 24 hours 
of snakebite. We observe that delay in seeking medical 
aid was largely attributed to ignorance, inappropriate 
fi rst aid, transportation delay, late referral from primary 
care centers due to unawareness of the snake-bite and 
its treatment. Mortality was observed in cases which 
required signifi cantly higher time interval, more than 
24 hours in reaching tertiary care hospital as there was 
no transportation facility at odd hours and unavailability 
of Pediatric intensive care facility with in 50kms of 
area. Type of envenomation vasculotoxicity was more 
common than neurotoxicity. Many other researchers 
reported a large number of neurotoxicity in their 
studies5,8. 

The local pain and swelling was commonest 
symptom (95.3%) whereas cellulitis was the commonest 
sign. Previous studies5,8,11 reported swelling and pain 
as the commonest symptom and depend upon the 
type of envenomation. Neurotoxic snakebites mainly 
present with ptosis and respiratory diffi culties while 
vasculotoxic presents with prolonged bleeding. In 
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existing study, according to the grade of severity 12, 
46.5% showed moderate grade and 44.1% showed 
severe grade of snakebite. It was observed that cases 
with severe envenomation with other factors like delay 
in treatment had higher mortality. 65.1% cases had more 
than 20min whole blood clotting time deranged 53.5% 
cases had Liver function test with PT INR deranged, 
whereas 18.6% cases showed hematuria. After analysis 
of the laboratory report and clinical features, maximum 
types of snakes seen were vasculotoxic which resemble 
the study of Mead et al 13.

All cases received intravenous fluids and 
antibiotics. 95.3% (41 cases) received ASV as 2 cases 
went discharge against medical advice (DAMA) before 
receiving any ASV, 48.5% required blood transfusion 
in the form of FFP/PRC. 14% cases required ventilator 
support. Most of the cases which received ASV had 
moderate/severe envenomation. All the patients who 
received blood products had deranged coagulation 
profile. All cases requiring ventilator support had severe 
envenomation. 53.5% cases receiving ASV between 11-
20 vials (mean dose-17.44 vials). Most of the cases were 
hemotoxic with moderate/severe envenomation hence 
requiring more amount of ASV as similar to the findings 
of Kumaravel et al 8 and Koirala et al 9. 13.9% cases 
developed compartment syndrome requiring incision and 
release. 9.3% had respiratory failure requiring ICU and 
ventilatory support. 13.9%(6 cases) developed allergic 
reaction to ASV but no fatality. DIC and renal failure 
were observed in one case each. These complications 
were seen in cases which did not receive early ASV, 
increasing the rate of morbidity and mortality. Maximum 
cases (55.8%) had 6-10 days of stay in hospital as similar 
to study by Kumaravel et al 8.

Most cases (88.4%) were discharged whereas 9%(3 
cases) died and 5%(2 cases) went discharge against 
medical advice (DAMA). DAMA was mainly due to 
ignorance of parents to understand the seriousness and 
curability of the condition. There was mortality of 3 
cases, all had severe envenomation and reached hospital 
after 24 hours of snakebite. Two cases had neurotoxic 
envenomation and died due to respiratory failure whereas 
one case had vasculotoxic snakebite died secondary to 
DIC with shock and acute kidney injury. There was no 
significant correlation was observed between severity of 
envenomation and duration of hospital stay.

Conclusion

The most vulnerable to snake bites were boys 
aged 9-12 years because they spend considerable time 
outdoors. Common symptom/sign were pain, swelling 
and cellulitis. Delay in seeking medical aid was due 
to ignorance by the parents, inappropriate first aid 
provided, transportation delay, late referral from primary 
care center due to lack of awareness of snakebite and 
its treatment. Mortality was higher in those cases which 
required significantly higher time interval in reaching 
hospital and required Pediatric intensive care which was 
not available within 50 kms. 

It must be emphasized that hospital based study 
probably represent a biased population of sicker children, 
but we believe it should provide a good overview of 
children with snakebite present to tertiary hospitals. 
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 Abstract

Introduction: It is a highly potent and premalignant condition affecting the oral cavity of people consuming 
arecanut, gutka. The clinical presentation of Oral Submucous Fibrosis depends on the stages of the diseases 
during detection is characterized by juxta epithelial inflammatory reaction and progressive fibrosis of 
submucosal tissue that affect most parts of the oral cavity, such as in the soft palate.

Aim: To assess the changes in dimensions and configuration of soft palate by using digital lateral cephalometry 
was considered.

Materials and Methods: A total of 10 subjects of both the gender, in the age group 20-60 years, were selected 
from the Outpatient Department of Oral Medicine and Radiology. These 10 Subjects were divided into two 
group, group I comprised 5 patients which is clinically diagnosed Oral Submucous Fibrosis (OSMF) and 
group II comprised of 5 individuals having habit with no mucosal changes, the dimensions and configuration 
(shapes, anteroposterior length and supero inferior width of soft palate) was evaluated using digital lateral 
cephalometry. The data were statistically evaluated by using the SPSS statistical software 21.0 Version, the 
Chi Square test was used for the comparison of categorical variables. The level of the significance for the 
present study was fixed at 5%.

Results: In the subjects with Oral sub mucous fibrosis (OSMF) the shape commonly observed are Type 
1-leaf shaped followed by Type 2 Rat shape. The mean AP score in Oral sub mucous fibrosis (OSMF) was 
26.82±4.77 whereas in the subjects without Oral sub mucous fibrosis (OSMF) the mean AP score was 
33.62±2.67. The difference between the groups was statistically significant. In the subjects with Oral 
Submucous Fibrosis (OSMF) the mean SI score was 7.80 ±1.77 whereas in the subjects without Oral 
Submucous Fibrosis (OSMF) the mean SI score was 9.34± 1.42. The difference between the groups was 
statistically non-significant.

Conclusion: As stages of Oral sub mucous fibrosis (OSMF) increases the anteroposterior soft palate length  
get decreased and supero inferior soft palate width get increased.

Key words: OSMF, Cephalometry, soft palate, anteroposterior length, superoinferior width. 
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Introduction 

The oral cavity is a complex form with advanced 

details and varied functions. It is limited by the palate, 
the floor of mouth, the cheek, and the lips, as well as 
by uvula and the palatine arches on each side of uvula. 
1 Soft palate is considered to be mobile part situated 
posterior to hard palate which is fibromuscular in 
nature. The salient feature of soft palate is that it helps 
in velopharyngeal closure and thus aid in normal 
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physiologic function like sucking, swallowing and 
pronunciation,phonation,respiration.2

Few studies in the literature dimensional changes 
of soft palate with increasing age,  change in cleft 
lip and palate and in patient with sleep apnoea was 
noticed.3The lateral skull view is the most important 
view for assessment of oral structure including hard and 
soft tissue images.1,2 Haider et al in 2000, did a cross 
sectional study and reached to conclusion  that the soft 
palate is the first tissue to be affected in Oral Sub Mucous 
Fibrosis (OSMF) and as the disease increase in severity, 
are more likely to be found in anterior as well.4

Lateral cephalogram is good diagnostic aid to 
assess the soft palate and its morphology .These images 
showed as different configurations of soft palate noticed 
in various individuals, as the morphological variants 
and changes in angulation of soft palate i.e. 30 degree 
or greater between distal part of uvula ,The longitudinal 
axis of soft palate noticed which can lead to various 
condition such as obstructive sleep apnoea , difficulty 
in swallowing, speech and respiration.1,3 It is less 
expensive , more useful, easily achieved with reduced 
radiation exposure 5    

Oral submucous fibrosis (OSMF) is one of the most 
common premalignant lesion conditions affecting the 
oral cavity of people consuming arecanut and gutka. It 
is a chronic, progressive scarring disease affecting the 
people of south east Asian origin, including the Indian 
subcontinent.6

The aim of the study is to assess the soft palate 
dimensions and configuration in Oral sub mucous fibrosis 
(OSMF) patient using digital lateral cephalogram with 
respect to different clinical stages of oral submucous 
fibrosis (OSMF) in clinically diagnosed patients and to 
compare the various shapes and size of soft palate with 
respect to age and gender in OSMF.

Material and Method

The present study was conducted in department 
oral medicine and radiology of Teerthanker Mahaveer 
dental college and research Centre, Moradabad, India. 
This study was approved from institutional authorized 
ethical committee. Also, written informed consent was 
obtained from each subject prior to the study.

A total of 10 subjects were taken in the study and 
divided as two groups, group I comprised 5 patients 
who is clinically diagnosed Oral Submucous Fibrosis 
(OSMF) and group II comprised of 5 individuals having 
habit with no mucosal changes with age group 20-60 
years. With Inclusion criteria that Patients clinically 
diagnosed with oral submucous fibrosis (OSMF) and 
were considered. And Normally healthy individuals 
for control group with the history of habit without any 
mucosal changes,

Exclusion criteria Congenital anomalies i.e. 
congenital cleft lip and palate, systemic disease, 
syndrome, any Odontogenic or space infections, Patients 
with TMJ pathologies and traumatic conditions, Pregnant 
females, Patient who underwent surgeries for carcinoma 
of soft palate, hard palate or tongue were excluded from 
study.

Based on history of habit and clinical features, 
diagnosis and grading of the OSMF. the clinical 
diagnosis was made and classify the stages of OSMF by 
Dr. Ranganathan et al (2001).7 they are of four group as

Group 1- only symptoms, with no demonstrable 
restriction of mouth opening.

Group 2- limited mouth opening 20 mm sand above.

Group 3-mouth opening less than 20 mm.

Group 4-OSMF advanced with limited mouth 
opening. Precancerous changes seen throughout the 
mucosa.

All the lateral cephalogram was taken by using Digital 
lateral cephalograms in radiology department using 
Planmeca proline XC, panoramic and cephalometric 
machine. A tube potential of 68kvp , a tube current of 
5mA, and exposure time of 17 sec were used to develop 
the contrast digital image saved in operating system 
Microsoft Windows XP Professional. 

All these radiographs were observed and categorized 
and evaluated by oral and maxillofacial radiologist. The 
length of the soft palate will be evaluated by measuring 
linear distance from posterior nasal spine to tip of uvula 
in anteroposterior length and the greatest width to be 
measured for the superior inferior diameter of the soft 
palate. 
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Different patterns of soft palate were recorded and 
classified according to Shapes reported by Supriya 
Rathore et al 2019 8 as follows Type 1 (leaf shape),Type 
2(rat tail), Type 3(butt shape), Type 4(straight line 
shape), Type 5(s shape), Type 6(crook shape), Type 7(u 
shape) Type8 (bifid shape).  

The data was entered in the prescribed Performa 
and analysed using the SPSS statistical software 21.0 
Version. The descriptive statistics included frequency 
and percentages. For the purpose of inferential statistics, 
the Chi Square test was used for the comparison of 
categorical variables. The level of the significance for 
the present study was fixed at 5%.

Results

Among 10 subjects four females and six male 
Patient was considered and after observing and statistical 
analysis the result obtained were 

SOFT PALATE SHAPES ACCORDING TO 
STAGES OF OSMF 

In the subjects with Grade I OSMF 100% of the 
subjects were having leaf pattern of soft palate whereas 
in subjects with Grade II OSMF 50% were having 
Distorted and rest 50% were having Leaf pattern. In 
the subjects with Grade III OSMF 50% were having 
Leaf and 50% were having Rat Pattern, The difference 
between the groups was statistically significant. 

COMPARIOSN OF AP AND SI BETWEEN 
SUBJECTS WITH AND WITHOUT OSMF

In the subjects with OSMF the mean AP score was 
26.82±4.77 whereas in the subjects without OSMF the 
mean AP score was 33.62±2.67. The difference between 
the groups was statistically significant.

In the subjects with OSMF the mean SI score was 
7.80 ±1.77 whereas in the subjects without OSMF the 
mean SI score was 9.34± 1.42. The difference between 
the groups was statistically non-significant. 
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Table- 1 : PALATE SHAPES ACCORDING TO STAGES OF OSMF 

Distorted Leaf Rat tail P value

Stage I
0 1 0

0.001

.0% 100.0% .0%

Stage II
1 1 0

50.0% 50.0% .0%

Stage III
0 1 1

.0% 50.0% 50.0%

Chi Square test at p≤0.05 is significant 

Table -2 : COMPARIOSN OF AP AND SI BETWEEN SUBJECTS WITH AND WITHOUT OSMF 

GP Mean Std. Deviation Std. Error Mean P value

AP
Without OSMF 33.62 2.67 1.19 0.030

(Significant)
With OSMF 26.82 4.77 2.38

SI Without OSMF 9.34 1.42 0.637
0.190

(Non-Sign)

With OSMF 7.80 1.77 0.886

Disscusion

Oral Submucous fibrosis has a multifactorial 
etiology, areca nut and gutka considered to be most 
common and superior cause for the disease.it does 
not only influence buccal mucosa, tongue, lips but 
submucosa of soft palate as well. 6,1 Acquiring careful 
understanding concerned to the changes noticed in soft 
palate during the increasing stages of oral submucous 
fibrosis and in the individual who is having a habit with 
no mucosal changes will be helpful for the dentist to 
halt the progressive disease at that particular  stage to 
prevent further complication and restore structural and 
functional outcomes. 

The clinical observation of soft palate is not 
possible, so to evaluate the changes in soft palate lateral 
cephalometry is a prime radiograph to be concerned. 
The cephalometry helps to visualize the dimensional and 
configurational changes noticed in the soft palate with 
less radiation exposure. 

In present study distorted shape is noticed in group 
I which is correlating with study done by khaitan t et al 1 
in healthy individuals.

In the present study, group I (OSMF)shows 
predominantly 60%leaf shape followed by 20% distorted 
and 20 %rat shape which was in agreement with studies 
done by Ashwani et al6, Deshmukh et al 5, chintamaneni 
et al 9, Shanker et al 10. And leaf shape pattern is more 
predominant in group II of about 40% leaf and 40% 
rat shape which is in accordance to the studies done by 
khaitan .t .et al 1, Nagaraj et al 2, Santosh et al 3, you et 
al10.

According to the stages in our study group it was 
found that leaf shaped, group 2-50% distorted ,50% leaf 
shaped ,group-3 50%leaf and 50% rat shape observed, 
which is similar to the study done by Patil et al5 in group 
1 only group 2 and group 3 result was dissimilar to our 
study.
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According to anteroposterior length and 
superoinferior width in group I was 26.82±4.77 and SI 
7.80 ±1.77 and Group II AP length 33.62±2.67 and SI 
width 9.34± 1.42. Corelating with Patil et al5, Supriya et 
al8  Chintamaneni et al 9,Shanker et al 10, with respect to 
AP length the SI width was non-significant in our study. 

Conclusion 

As the disease progresses the dimension and 
configuration of soft palate also changes. Lateral 
Cephalogram can be efficiently used to assess the shapes 
and size of soft palate which is altered in individual with 
or without the habits, so it can be beneficial in assessing 
fibroses in individual with habit at an early stage. 
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Abstract 
COVID 19 Pandemic has affected the global population. . In this paper we have tried to study the possible 
contributing factors to suicides along with the demographic data of people committing suicides. Aim 
of the study- to analyse the role and magnitude of severity of these factors contributing to suicides and 
devising possible strategies to help the vulnerable groups to cope with such situations in future. Material 
&methods- We had conducted an observational analysis of suicidal deaths which occurred in Lucknow 
during the Lockdown period in India. Observations- A total 59 suicides were reported in Lucknow during 
the lockdown period of 69 days. Majority of suicides were done by Hanging (93.2%), Economic factors 
accounted for 49.2%, domestic conflicts 23.7%, psychological and emotional factors (27.1%). Conclusion-
we should try to develop strategies and appropriate and timely interventions to eliminate the contributing 
predisposing factors to suicide.

Keywords –Suicides, Lockdown, Hanging 
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Introduction 

COVID 19 Pandemic has affected the global 
population. Various countries have taken different 
measures to deal with the situation and mostly a 
lockdown was implemented to prevent the community 
spread. Government and other institutions throughout 
the world are intensely focussed on saving the physical 
bodies from COVID 19.Along with the physical threats 
and the compelled containment strategies along with 
it has inflicted deep hurt to our emotional well being. 
As it was noted that many individuals worldwide 
started developing suicidal ideations during this Global 
Pandemic and they tried all sorts of suicide prevention 
trainings to deal with the psychological crisis during 
the lockdowns 1, 2. Lockdowns did help in halting the 
progress of the disease in India, but at the same time it 
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had a detrimental effect on the lives of various people 
leading to 300 suicides during the lockdown period 3. In 
this paper we have tried to study the possible contributing 
factors to suicides along with the demographic data of 
people committing suicides. The aim of the study was 
to analyse the role and magnitude of severity of these 
factors contributing to suicides and devising possible 
strategies to help the vulnerable groups to cope with 
such situations in future, keeping the Indian scenario in 
mind4.

Material & Methods

We had conducted an observational analysis of 
suicidal deaths which occurred in Lucknow during 
the Lockdown period in India, which was taken as a 
preventive method to contain the spread of Corona 
Virus. The Lockdown period lasted for around 69 days, 
beginning from 24thMarch 2020, and continuing till 31st 
May 2020.Data was collected from all the four zones 
of Lucknow, with the assistance of Joint commissioner 
Police, Lucknow.

We used a standardized data extraction procedure to 
collect data on the following parameters

DOI Number: 10.37506/ijfmt.v14i4.11517
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1. Contributing Probable stressors during the 
lockdown

a) Interpersonal conflicts 

b) Financial losses

c) Emotional loss-death of a loved one /relationship 
breakups

d) Heightened anxiety/corona fear

e) Extreme poverty/starvation 

2. Demographics: Age; sex; occupation & living 
conditions

3. Clinical variables:

a) pre existing mental health illness-depression, 
anxiety disorder,

b) substance abuse, including alcohol, drugs, or 
both

c)  co morbid medical conditions.

d) COVID 19 status

4. Method of suicide 

Observations 

A total 59 suicides were reported in Lucknow during 
the lockdown period of 69 days.

Table-1:Suicides according to age and sex; age standardized suicide rates

Sno. Age range Male Female Total number

1. <18years 0  3 3(5.08%)

2. 18-35 years  16  22 38(64.4%)

3. 36-60 years 13 1 14(23.72%)

4. >60 years  4 0 4(6.77%)

5. Total 33(55.9%) 26(44.4%) 59

33 suicides were by males, 26 suicides were by females 

Table-2: Manner of Suicide

S.no Manner of suicides Male Female Total 

1. Hanging 32 23 55(93.2%)

2. Poisoning 0 2 2(3.3%)

3. Drowning 1 1 2(3.3%)

Majority of suicides were done by hanging (55 cases),only 2 cases of suspected poisoning and two cases of 
suicides by jumping into the river were noted. 
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Table-3:Probable Contributing Factors leading to suicide 

S.no Reason for suicide Male Female Total 

1. Financial losses/job loss 13 3 16(27.1%)

2. Domestic conflicts & violence 4 10 14(23.7%)

3. Poverty and hunger 12 1 13(22.2%)

4. Anxiety & depression 4 12 16(27.1%)

Economic factors accounted for29 cases, followed by domestic conflicts with 14 cases, psychological and 
emotional factors accounted for 16 cases 

Table-4: Occupations linked to suicides

S.no. Occupation Male Female Total 

1. Business /self employed 9 1 10(16.9%)

2. Daily wages worker 13 2 15(25.4%)

3. Govt. employee 2 1 3(5.0%)

4. Domestic help 3 6 9(15.2%)

5. Housewife - 10 10(16.9%)

6. Farmer 4 - 4(6.7%)

7. Student 1 4 5(8.4%)

8. Health care worker 1 2 3(5.0%)

Discussion 

In our study, we found 59 cases of suicides which 
occurred during the lockdown period of 69 days, in 
Lucknow, the capital of largest state of India. Among 
these, 55.9% suicides were seen in males and 44.4% 
suicides were done by females. Maximum suicides were 
reported in the 18 -35 year group (64%). The younger less 
than18 age group and above 60 age group had the least 

number of cases. The possible logical explanation is that 
the productive adults bore the maximum grunt related 
to hurdles and stress arising because of the lockdown, 
whereas the children and the elderly felt protected and 
secure within their family environment.

The most common method which was used for 
suicide commission was found to hanging (93.2%). 
We would again attribute this to the lockdown effect, 
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as people had limited accessibility to other means. 
There were only two cases which were suspected of 
self ingestion of a toxic substance, and two individuals 
committed suicide by jumping into the river.

The possible contributing factors which triggered 
these suicides were mainly financial or related to loss 
of income during lockdown (49.2%). There was a 
significant increase in the number of domestic violence 
cases which triggered the plug in many vulnerable 
females (23.7%).Though the government arranged for 
free distribution of essential commodities to the poor, 
there were some unfortunate who couldn’t access 
these facilities and therefore ended their life because 
of extreme poverty and hunger. Psychological and 
emotional factors as a result of isolation and separation 
from partner, relationship break ups led to severe anxiety 
and depression which acted as a catalyst for triggering 
the suicide in 27% cases5,6.

The daily wagers and the self employed citizens 
were badly stuck by the lockdown (36%). The future 
uncertainties and the increasing toll of COVID 
19 worldwide drew the strings of unemployment, 
hopelessness and helplessness, and forcing them to take 
such drastic steps. The domestic helps which are an 
integral part of the working middle class families in India 
and the housewives ended their lives mainly because of 
increased domestic conflicts as most the husbands were 
staying at home .the subtle seeds of frustration and anger 
against an invisible enemy led to a volatile temper and 
increased episodes of domestic violence.

The forefront health care workers went through a 
different dilemma. They were the true corona warriors 
and they were expected to be on duty while the others 
were having a forced vacation and apparent good times 
during lockdown7,8. The ethical obligations of medical 
profession, along with anxiety and fear of contracting 
the infection while treating the COVID 19 positive 
patients acted as a predisposing factor and led to three 
suicides among health care workers9,10.

Conclusion 

The Corona Pandemic has fuelled anxiety and 
loneliness, without any clues related to its end point. 
Mental health services in India were highly inadequate 
in the pre Covid times, with only 4000 Psychiatrists 

to cater to such a large population. The government 
along with help of various NGOs should work on the 
development of mental awareness of individuals. 
The health care sector needs to strengthen its suicide 
screening services. Community based gatekeeper 
training programmes for early identification of suicidal 
ideations should be implemented. If we could work on 
appropriate and timely intervention for the prevention 
of risk factors precipitating suicides, we could save 
a significant number of precious and valuable lives in 
foreseeable lockdowns.

Conflict of Interest-None 

Funding –None

Acknowledgements –I would like to thank the 
Joint Commissioner of Police, Lucknow and his staff for 
providing us the necessary support. 

References 
1. https://www.theguardian.com/society/2020/

may/18/half-a-mil l ion-access-uk-suicide-
prevention-training-amid-covid-19-warnings-nhs

2. https://www.nytimes.com/2020/05/19/health/
pandemic-coronavirus-suicide-health.html

3. https://m.economictimes.com/news/politics-
and-nation/suicide-leading-cause-for-over-
300-lockdown-deaths-in-india-says-study/
articleshow/75519279.cms

4. https:/ /www.wsj.com/articles/nations-top-
mental-health-official-warns-against-a-second-
coronavirus-lockdown-11590066006

5. https://nationalpost.com/health/covid-19-canada-
unemployment-depression-suicide

6. Thakur V. Jain A. ‘COVID 19-Suicides:A global 
Psychological Pandemic,Brain Behavioural 
Immu.2020 Apr 23

7. Montemurro N. The emotional impact of 
COVID-19: From medical staff to common people. 
Brai, Behav. Immunity. 2020 doi: 10.1016/j.
bbi.2020.03.032. [CrossRef] [Google Scholar]

8. Kang L., Ma S., Chen M., Yang J., Wang Y., Li 
R. Impact on mental health and perceptions of 
psychological care among medical and nursing staff 
in Wuhan during the 2019 novel coronavirus disease 
outbreak: a cross-sectional study. Brain Behav. 
Immunity. 2020 doi: 10.1016/j.bbi.2020.03.028. 



Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4     449

[CrossRef] [Google Scholar]
9. Reger M.A., Stanley I.H., Joiner T.E. Suicide 

mortality and coronavirus disease 2019- A perfect 
storm? JAMA. Psychiatry. 2020 doi: 10.1001/
jamapsychiatry.2020.1060. [CrossRef] [Google 
Scholar

10. Li Z., Ge J., Yang M., Feng J., Qiao M., Jiang R. 
Vicarious traumatization in the general public, 
member, and non-members of medical teams aiding 
in COVID-19 control. Brain Behav. Immunity. 
2020 doi: 10.1016/j.bbi.2020.03.007. [CrossRef] 
[Google Scholar] 



450      Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No.4

Forensic Odontology in India: Present Scenario, Hurdles & 
The Way Forward

Rohan Ashok Gawali 

Lecturer, Dept of Oral Pathology, Dr. D. Y. Patil Dental College and Hospital, Dr. D. Y. Patil Vidyapeeth, Pune, 
Maharashtra 

Abstract
The utilization of forensic odontology services in India is not proportional with the volume of research 
undergoing in this specialty. A lot of scientific knowledge is generated in this field, but recommendations 
on how to translate this knowledge into real world for the benefit of stake holders are lacking. This article 
presents some of the key areas where forensic odontology can be of significant help, highlighting the present 
scenario and hurdles associated with them along with recommendations for better utilization of forensic 
odontology services. A special act for the regulation of activities of a forensic odontologist would expedite 
the mainstreaming of forensic odontology. A credentialing body modeled on the functioning of various 
international organizations needs to be constituted in India. 

Key Words: Forensic Odontology, Disaster Victim Identification, Bite Mark, Age Estimation 

Corresponding Author: 
Dr. Rohan Ashok Gawali
Designation: Lecturer, Address: Dept of Oral 
Pathology, Dr. D. Y. Patil Dental College and Hospital, 
Dr. D. Y. Patil Vidyapeeth, Pune, Maharashtra 411018
Email address: dr.rohangawali@gmail.com
Contact No.: +91 9028505708 
ORCID: 0000-0002-0802-5267 

Background

Developing nations including India are vulnerable 
to many sort of disasters, spanning from natural to 
man made. The nation recently witnessed the wrath of 
nature in the form of floods hitting the Uttar Pradesh 
and Bihar regions causing multiple casualties1. Many 
lives are also lost because of human error in the form 
of structural failure, Kolkata flyover collapse being the 
latest example2. Most of the bodies of victims of such 
disasters remain unidentified. 

With gender equality being the center of sustainable 
development, crime against women are on the rise in 
India3. Latest Govt. report on crimes against women 
states that, more than 1,28,000 rape cases were pending 
trial in Indian courts by 2017, the latest year for which 
data is available4. More than 100 children are sexually 

abused everyday in India as per National Crime Records 
Bureau data5. Many cases of sexual violence remain 
pending for long period in courts for the want of evidence. 

With India implementing Citizenship (Amendment) 
Act, 2019 the country is facing issues about illegal 
immigrants and refugees. These illegal immigrants/ 
refugees have no official documents such as Govt. 
issued identity card, address proof or birth certificate 
with them. In addition to this issue, in India many 
births occur outside hospital setup and they are never 
reported to the authorities6. Therefore many Indians too, 
along with the illegal immigrants and refugees, do not 
have birth certificates. While deciding between illegal 
immigrants and Indian legal citizens depends upon 
specific documentary proofs, the issue of date of birth, 
thus age remains unanswered. 

Insurance regulatory & development authority of 
India (IRDAI) is set to include dental treatment under 
the umbrella of insurance cover7, but it has not addressed 
the potential problem of dental fraud. 

Utilization of forensic odontology (FO) services 
is not proportional with the volume of research 
undergoing in this specialty. Many scientists are doing 
the novel work of improving the existing knowledge by 
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continuous research in the field, but no research papers 
are yet published that speak of a solution to the problem 
of negligible real time usage of this specialty. There 
is a sizeable gap between the representation of FO in 
research and academic areas and its actual utilization 
for the intended purpose. With the exception of a few 
publicized cases, utilization of FO is almost non existent 
in India. 

Discussion

Disaster Victim Identification (DVI)

As citizens of different nationalities can become 
victims of a disaster, the nation’s DVI policy holds great 
importance. DVI is primarily the responsibility of the 
nation in which the disaster happens. 

Present scenario:

National Disaster Management Authority is the 
nodal authority for disaster management8. But no policy 
on DVI exists. 

Hurdles:

Lack of DVI policy has been the cause of many 
unidentified bodies9 thus contributing to the persistent 
agony to the families of the departed. 

Recommendations:

Initially, DVI policy of Interpol10 can be adopted to 
constitute a core team of experts which includes forensic 
odontologist, forensic anthropologist, forensic geneticist 
and a fingerprint expert. 

Expected outcome:

Efficient implementation of DVI policy will result in 
rapid closure of matters (financial, social, etc) associated 
with the departed. 

Identification of human bodies & remains 
recovered from a crime scene

Investigation of a homicide case cannot progress 
until the body or recovered remains are positively 
identified. Dental identification is promising in cases of 
mutilated, charred or decomposed bodies. 

Present scenario:

Unidentified bodies recovered from a crime scene 
are photographed and these photographs are circulated 
with other police stations (on official websites) for visual 
recognition. Unidentified bodies are stored in mortuary 
freezer for 72 hours, after which they are disposed11, 

12. In very few cases only, recovered human remains 
are dispatched for Deoxyribose Nucleic Acid (DNA) 
identification. 

Hurdles:

Not many efforts are put in for scientific 
identification13. An unidentified body stalls further 
investigation of a homicide case12. DNA identification, 
which is technique sensitive, costly and time consuming, 
does not guarantee results in every case14. Services of 
forensic odontologist are not sought on a regular basis. 

Recommendations:

In such cases, oral autopsy should be made 
mandatory. Forensic odontologist will perform 
oral autopsy to facilitate dental identification of the 
unidentified body or human remain in the form of a 
skull15. 

Expected outcome:

Scientific identification of unidentified bodies will 
expedite the process of investigation and will assure 
accuracy of the death certificate thus issued. 

Bite-mark analysis

Bite-marks not only allow for the identification of 
the biter, but their presence on different areas of the body 
is also a tell tale sign of the nature of offence committed. 

Present scenario:

Medical officers are responsible for collecting 
evidences from a sexual offence survivor16. Govt. has 
given detailed guidelines on the components of the 
medicolegal examination report of sexual violence16. 
Forensic medicine experts collect such evidences in 
cases the victim is dead. 

Hurdles:

Although the guidelines acknowledge bite mark as 
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one of the many physical injuries possibly found on the 
body of a victim, it does not comment on collection of 
bite mark evidence itself. Neither medical officers nor 
forensic medicine experts are trained in identifying, 
collecting & interpreting bite-mark evidence. 

Recommendations:

Services of a forensic odontologist should be sought 
in each and every case of a sexual assault and rape for 
identification of bite-mark injuries and relevant evidence 
collection. Forensic odontologist should be appointed at 
each one stop center17 dedicated to the survivors of such 
crimes. 

Expected outcome:

Accurate interpretation of bite-mark evidence will 
add significant merit to the prosecution’s case and lead 
to speedy delivery of justice18. 

Age estimation of living individuals 

It is required in cases where knowing the age of the 
victim or accused is pivotal to the outcome of the case. 

Present scenario:

As many births in India occur outside hospital 
setup6, birth certificate is never issued in such cases. 
Indian civil & criminal courts, call for a bone age test” 
to solve the problem of age with such people19. Such 
cases are referred to radiologists and forensic medicine 
experts. Age estimation is also done for sexual violence 
survivors16. 

Hurdles:

Bone age test means skeletal age estimation. 
Overall, the accuracy of dental age estimation is better 
and in developing age group the accuracy is remarkable 
as compared to skeletal age estimation20. Annexure 3 
of Govt. issued document16 which defines guidelines 
for age estimation of the sexual violence survivor, are 
not in accordance with the latest research in the field of 
forensic age estimation, especially dental age estimation. 
Radiologist and forensic medicine experts are not trained 
in dental age estimation. 

Recommendations:

Dental age estimation (DAE) should be made 

mandatory to those who are not in possession of birth 
certificate or when its authenticity is contested. Judiciary 
should seek opinion of forensic odontologist for dental 
age estimation in such cases along with bone age test. 
DAE also has immense applications with respect to 
sports and child labour (The Factories Act, 1948). 

Expected outcome:

As DAE is in a narrow range, chances of a juvenile 
being wrongly estimated as an adult and an adult being 
wrongly estimated as juvenile are far too less. DAE will 
result in better resolution of issues that are age sensitive, 
so that justice is not miscarried. 

Age estimation and sex determination of human 
remains 

Age and sex are important aspects of biological 
profile of the dead and their assessment allows the police 
to narrow down the possibilities in identification efforts. 
The question of age and sex is also significant where 
human remains are recovered from archaeological sites. 

Present scenario:

Opinion of anthropologists and radiologists is 
taken to estimate age and determine sex of the human 
remains recovered from a crime scene or archaeological 
excavation site21. 

Hurdles:

The opinion of forensic odontologists is rarely 
sought in such situations. In western world such expertise 
has given valuable insights into the case22. 

Recommendations:

Expertise of forensic odontologists in areas such as 
face reconstruction and opinion on the race, ethnicity, 
culture, dietary habits, occupation can greatly help 
both the law enforcement as well as archaeologists, 
anthropologists and historians. 

Expected outcome:

Knowledge of biological profile in the form of age, 
sex, race, ethnicity, etc. will not only solve the mystery 
of identity of the victim  of a crime but also help us 
understand human history in a better way. 
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Opinion on dental trauma with respect to Section 
320 Indian Penal Code (IPC)

Fracture or avulsion of a tooth is defined as grievous 
hurt under section 320 IPC. 

Present scenario:

General practicing dentists are unaware of legal 
implications of dental trauma. Many cases of oro-dental 
trauma, which are in fact medico-legal in nature go 
unnoticed in general dental practice. 

Hurdles:

Private dentists are focused only on the treatment 
aspect of such cases, completely ignorant of the legal 
implications. Not many dentists are versed with IPC 
section 320 which describes grievous hurt. 

Recommendations:

Practicing dentists should be trained to identify and 
manage medico-legal cases or they should refer such 
cases to forensic odontologist or appropriate authorities. 
Emergency care and legal aspects of oro-dental trauma 
should be a part of dental undergraduate training. 

Expected outcome:

Proper documentation of oro-dental injuries by the 
treating dentist will help law enforcement authorities in 
investigation. 

Opinion in abuse cases

Signs of physical abuse are concentrated in head, 
neck and face region of the victim. 

Present scenario:

Many cases of abuse go unnoticed by dentists. Dental 
practitioners are unaware of their vantage position to 
detect cases of abuse, because the region where signs 
of abuse are mostly found is actually the expertise of a 
dentist. 

Hurdles:

As the abuse is not detected, thus intervened at 
right time, the abuse may continue, resulting in deep 
psychological trauma apart from the physical injuries 
incurred23. 

Recommendations:

Dental practitioners should be made aware of 
their social responsibility of reporting a potential case 
of abuse to appropriate authorities. Dentists who are 
already trained to diagnose & treat oro-dental trauma 
should be oriented towards this issue. 

Expected outcome:

Many lives can be saved by timely intervention and 
stoppage of this vicious cycle of abuse. 

Opinion in dental fraud cases

Multinational companies give various health related 
perquisites to their employees such as reimbursement 
of expenses incurred for dental treatment and dental 
insurance. 

Present scenario:

This dental treatment expenditure is reimbursed to 
the employee upon submission of relevant documents 
as per the company’s policy. Insurance claims are also 
settled in a similar manner. 

Hurdles:

The employees may produce fake documents in 
collusion with a dentist for financial gains24. With India 
on the verge of inclusion of dental treatment in health 
insurance, the possibility of dental insurance fraud 
cannot be denied. This menace has already plagued 
developed nations where dental insurance is already in 
the mainstream25. 

Recommendations:

Corporates offering dental benefits and insurance 
companies should hire forensic odontologists as claim 
scrutiny officers. 

Expected outcome:

IRDAI will make necessary provisions to keep a 
check on fraudulent cases. Fraudulent claims can be 
segregated from the genuine claims, increasing the 
overall efficiency of claim settlement procedure. 

Conclusion

Govt. in the financial budget for 2020-21 has 
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announced a central forensic science university, which 
is a welcome move as it will increase the number of 
forensic experts in the country. This move will also 
spread awareness of forensic services among the stake 
holders. 

Section 45 of The Indian Evidence Act, 1872 
bestows the crown of an Expert Witness on the forensic 
odontologist. Although no additional legal provision is 
necessary in this regard; however, a special act for the 
regulation of activities of a forensic odontologist would 
expedite the mainstreaming of FO. To achieve this 
goal, Govt. should formulate an expert core committee 
consisting of all the stake holders such as police, judicial, 
scientific personnel, social workers and representatives 
of the people. The task of the core committee is putting 
up the road map of FO in the form of a bill. The bill 
should then be passed as an Act through appropriate 
constitutional provisions. Thereafter, the Govt. should 
issue directives to concerned authorities, regarding 
implementations of the recommendations of core 
committee in compliance with the said Act. 

The functioning of forensic odontology societies 
of developed nations such as American Board of 
Forensic Odontology, British Association of Forensic 
Odontology, Bureau Of Legal Dentistry, Australian 
Society of Forensic Odontology needs to be studied. 
A credentialing body modeled on the functioning of 
these organizations needs to be constituted which will 
maintain a list of qualified experts as well as formulate 
the standard operating procedures related to different 
aspects of forensic case work to maintain quality of 
the forensic reports. Govt. should make necessary 
amendments in relevant acts to accommodate and better 
utilize the services of FO. 

Complete utilization of the spectrum of FO services 
will ensure more names assigned to the unidentified 
bodies, higher conviction rate in sexual violence and 
homicide cases and reduction in child abuse. Forensic 
odontology is central to the overall motive of uplifting 
humanity even after death by promotion of humanitarian 
and ethical forensics. 
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Abstract
The key role to maintain equilibrium between microbial challenge and host response is played by nutrition, 
which is also important in various chronic diseases like cardiovascular disease, type 2 diabetes & rheumatoid 
arthritis. An individual’s baseline inflammatory position is influenced by macronutrients & micronutrients 
which modulate pro inflammatory and anti-inflammatory cascades. The aim of this review is to give an 
insight on mechanism of action of various macronutrients, micronutrients and some of the trace elements 
with their positive effects in resolution of various chronic diseases such as diabetes, cardiovascular, cancer 
and periodontal diseases. Thus dietary changes can be associated with genetic composition, this in turn may 
be due to changes in individual response. This highlights the significance of unravelling the role of nutrient 
gene interaction in progression of chronic diseases. Periodontitis is linked to a number of chronic systemic 
diseases which emphasize the significance of effective periodontal disease management for tooth retention 
as well as for overall health.
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Introduction

Periodontal disease is a microbial originated chronic 
inflammatory disease, in which impaired immune 
inflammatory processes are responsible for the majority 
of host tissue damage and ultimately leading to tooth 
loss 

Periodontal diseases have multifactorial etiology 
and have a variety of risk factors Risk factors may be 
modifiable genetic, environmental (e.g., stress, bacterial 
challenge) and non –modifiable factors like lifestyle 
changes, nutrition and smoking. Environmental factors 
(including food nutrients), and genetic makeup play an 
important role in phenotypic appearance of a trait via 
central dogma of biology. The vitality of the periodontal 

tissues, in both health and disease, depends strongly 
on an adequate source of essential nutrients being 
available to the host1,2. For many years, the literature 
has cited the significance of nutrition in a range of 
chronic inflammatory diseases, all of which are linked 
with periodontitis, but in recent years, there has been an 
increased research investigating this phenomenon; Thus, 
this article aims to discuss the impact of nutrition in 
periodontitis and how can individuals nutritional status 
effect this complex disease processes. 

Nutrition and Its Role

Nutrient is defined as a source of nourishment, 
where food, which can be metabolized by an organism 
to give energy and build tissue whereas nutrition is the 
organic process by which an organism assimilates food 
and uses it for growth and maintenance.

Six major classes of nutrients are fats, carbohydrates, 
proteins, minerals, vitamins, and water; among these the 
first three are considered as “macronutrients” because 
they needed in large quantities where as other three are 
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called as “micronutrients” since their daily requirement 
is in minimal quantity to maintain an optimal health. 
Common dietary chemicals have direct or indirect effect 
on the human genome, Determination of functions is 
regulated by the genes, and nutrition is able to modify 
the grade of gene expression1 

NUTRITION AND PERIODONTAL 
DISEASE:

An individual’s baseline inflammatory position 
is influenced by nutrients which gets regulated by 
pro-inflammatory & anti-inflammatory cascades. 
Periodontitis is associated with decreased serum 
micronutrients level. Poor diet, lifestyle and genetic 
factors have an impact on distribution, absorption, 
synthesis of micronutrients and bioavailability.

Difference in response of individuals to dietary 
modifications can be credited to difference in genetic 
makeup that highlights the significance of exploring 
the role of nutrient gene interaction in development 
of chronic diseases. In recent years there is increasing 
interest in association between nutrition & periodontal 
disease which may be attributed to: better understanding 
of mechanism behind periodontal tissue damage, advent 
of modern genomic tools & potential protective role 
of nutrients. A number of systemic diseases have been 
linked with periodontitis which stresses the significance 
of successful periodontal disease management to achieve 
tooth retention as well as sound overall health,2.

OXIDATIVE STRESS AND ITS ROLE IN 
PERIODONTAL DISEASE:

The pathogenesis of a wide range of chronic 
inflammatory diseases such as cardiovascular disease, 
type 2 diabetes & metabolic syndrome have been affected 
by oxidative stress. Oxidative stress is a common link 
between periodontitis & chronic systemic disease.3

Intake of food rich in antioxidants (like blueberries, 
broccoli, dark chocolate and red beans etc.) decreases 
the oxidative stress. Normally there is a balance between 
oxidants and antioxidants but when this balance is 
disturbed, there is an increase in oxidants level and 
decrease in antioxidant levels resulting in oxidative 
stress which causes local tissue damage. (Figure :1) 

Antioxidants have an antagonistic effect on 
oxidative stress and glutathione is considered as most 
essential small molecule antioxidant, which is available 
in both reduced (GSH) and oxidized form (GSSG) and 
the ratio of GSH: GSSH normally favors GSH which 
is a potent scavenger of free radicals, cell metabolism, 
DNA synthesis and repair. Higher degree of periodontal 
disease has been associated with depletion of glutathione. 
Selenium dependent glutathione enzyme is involved in 
decline of destructive lipids and phospholipid hydro 
peroxides to harmless products.4 Smoking increases the 
oxidative stress by reducing Vitamin C and Glutathione 
levels.5 Increased intake of dietary sugars causes 
generation of mitochondrial superoxide radicals during 
ATP synthesis that enhances the oxidative stress. In 
hyperglycemia, the binding of glucose to protein in the 
tissues & bloodstream leads to formation of advanced 
glycated end products (AGE).

Neutrophils have receptors for AGE called RAGE 
(receptors for advanced glycated end products). 
Interaction of AGE-RAGE activates NADPH oxidase 
enzyme complex to generate oxygen free radicals, this 
process is known as respiratory burst. Metabolism of 
excess saturated fat causes increased serum low density 
lipoprotein cholesterol (LDL) which upon oxidation 
forms oxidized LDL. This oxidized LDL binds to toll 
like receptors present on the neutrophil membrane 
thereby activating the NADPH oxidase enzyme to 
generate oxygen free radicals which further add on to 
the oxidative stress. These dietary cellular interactions 
that are increased after consumption of meal containing 
simple sugars and saturated fat produce inflammation 
which is associated with increased serum glucose 
and lipid levels, oxidative stress & downstream pro-
inflammatory effect and is known as Meal Induced 
Inflammation.6 (Figure: 2)

Coenzyme Q10 (CQ10)7 is a natural coenzyme 
present in the inner membrane of mitochondria & 
plasma lipoproteins. It functions to produce ATP which 
is a bio energizer. Also, CQ10 scavenges the free 
radicals and reactive oxygen species thereby reducing 
the collagen degradation. Since CQ10 functions like 
a potent antioxidant, vegetables rich in CQ10 like 
broccoli, spinach, cauliflower and animal food like red 
beef should be incorporated in our diet. 
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NUTRITION –SYSTEMIC DISEASES AND 
PERIODONTAL DISEASE:

Nutrition is implicated in various inflammatory 
diseases and conditions like cardiovascular disease, 
type 2 diabetes, inflammatory bowel disease. All of 
these diseases have been connected with periodontal 
disease. Nutrition plays a key role in maintaining the 
balance between microbial challenge and host response. 
Common risk factor associated with chronic diseases 
include increased intake of saturated fat, sugars and 
decreased intake of fruits, vegetables and fiber.

Single vitamin antioxidant and supplementation 
fail to demonstrate the expected benefits and excess 
consumption of single vitamin destabilizes antioxidant 
network and causes generation of vitamin radicals which 
is more damaging to health than the deficiency of that 
vitamin. Physiologic impact of nutrients on host depends 
upon factors like bioavailability, absorption from gut into 
circulation, conversion to active bio-form & transport to 
target cells etc. Differences in response of individuals to 
dietary supplementation can be associated to differences 
in their genetic composition.

Vitamins like A, E, C and trace elements like Se, Cu, 
Zn are important in maintaining the epithelial integrity 
and structure, however they get depleted during periods 
of inflammation.8 These trace elements and vitamins 
modulate immune cell function by regeneration of redox 
regulated transcription factor thereby counteracting 
reactive oxygen species damage eventually affecting 
the production of cytokines and prostaglandins. Zinc 
deficiency increases the susceptibility to periodontal 
disease progression.9 n- PUFA intake increases 
tissue concentration of eicosapentaenoic acid & 
docosahexaenoic acid which down regulate inflammation. 

Elderly patients with intake of lowest level of n-PUFA 
fatty acids had higher incidence of periodontal disease 
and it was concluded that in elderly individuals there 
exist an inverse relationship between dietary fatty acids 
and progression of periodontal disease.10

NUTRIENT-GENE INTERACTION:

Nutrigenomics is an emerging field of science and 
technology unraveling the inter-relationship between 
nutrients & human genome using modern tools like 
transcriptomics, metabolomics, epigenomics and 

proteomics. These technologies monitor the activity 
of multiple genes simultaneously at the level of the 
proteins by proteomics, at the level of metabolites 
by metabolomics and finally at the level of RNA by 
transcriptomics.11

The whole set of RNA transcripts produced by the 
genome at any one time is termed as transcriptome. The 
study of the transcriptome and is thus a global way of 
looking at gene expression in aging, health and disease is 
called as transcriptomics. Proteomics deals with studies 
to explore protein structures and activities. The studying 
of the metabolite profiles in biological samples like urine, 
saliva, and blood plasma is called as metabolomics11.

Use of any one among these tools will not provide 
all the answers. The use of a combination of these tools 
will undoubtedly bring about a new understanding 
of health and disease. Applications in nutrigenomics 
research relates to health and prevention of chronic 
diseases through diet. There is a necessity to comprehend 
the molecular mechanism that define homeostasis at 
cellular, biochemical and organ levels in relation to 
healthy & diseased states. This highlights the need for 
molecular biomarkers that can detect pre-disease state 
and specifically reflect delicate changes in homeostasis 
and the efforts of the body to preserve it. 

Diversity in response of individuals to change in 
dietary supplementation may be attributed to difference 
in their genetic makeup therefore, the interactions 
between genotype and diet is essential in defining the 
risk factors of common complex diseases including 
periodontal diseases (Figure:3). 

According to a study conducted in 2006, when 
compared to men who consumed lowest amount of 
wholegrain, men with higher intake of wholegrain were 
23% less likely to develop periodontitis.12 Data collected 
from third National Health and Nutrition Examination 
Survey states that there was statistically significant 
association between markers of increased body mass 
and periodontitis and have concluded that obesity might 
be a potential risk factor for development of periodontal 
disease, especially in younger individuals.13,14,15,
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NUTRIGENOMICS AND SYSTEMIC 
DISEASES 

Meta-analysis comparing Asian and Western 
population has estimated approximately 30% reduction 
in prostate cancer risk in men consuming high soy 
isoflavone and approximately 15% reduction in breast 
cancer risk for pre-menopausal women. A study 1617 
was conducted on 2000 Swedish men to demonstrate 
interaction between dietary isoflavone intake, 
polymorphism within estrogen receptor β gene and the 
risk of prostate cancer. It was observed that individuals 
consuming increased amount of phytoestrogen and 
isoflavone who were homozygous or heterozygous for 
single nucleotide polymorphism in estrogen receptor 
gene had a significantly reduced risk of prostate cancer. 

Study relating colon cancer risk and nutrigenomics 
revealed that individuals who consumed high amount of 
well-cooked red meat carrying with a variant of N-acetyl 
transferase 2 gene had a significantly increased risk of 
colon cancer, and there was no statistically significant 
increase in risk in individuals with genetic variants alone 
or dietary exposure alone.17

A chief modifiable risk factors for cardiovascular 
disease is plasma lipid concentration. Endogenous and 
Pexogenous ligands like fatty acids, fibrates and their 
derivatives activate peroxisome proliferator activator 
receptor α (PPAR-α). Once ligand binding occurs 
it translocate into the nucleus and modulates gene 

expression (like expression of several key proteins 
involved in metabolism of triglycerides-rich lipoproteins 
and high density lipoproteins). In several populations, 
a polymorphism of PPAR-α gene has been detected 
which appear to affect its transcriptional response to 
dietary fatty acid intake. In populations with low intake 
of PUFA, subjects who carried PPAR-α polymorphism 
showed increased plasma triglycerides levels whereas 
there was little association between PUFA and 
plasma triglycerides levels in individuals without this 
polymorphism.12

Cross susceptibility between periodontal disease 
and type II diabetes may be partly attributed to common 
genetic risk factors which can be modulated by diet. 
Study was conducted on diabetic African American 
subjects to look for the association between periodontal 
disease and interleukin I genotype and they identified 
that genotype IL-1B-511 was significantly associated 
with periodontal disease.18

A study showed that in patients with type II diabetes, 
there was significant association between variant 
genotypes of both Interleukin-1A, Interleukin-1B and 
periodontitis which was not observed in non-diabetic 
controls.19 Recent genomic studies have recognized a 
genetic susceptibility locus for type II diabetes comprising 
a non-synonymous single nucleotide polymorphism 
in β-cell specific, zinc transporter gene which may be 
crucial in insulin release & insulin storage.20

Fig: 1: Mechanism of Oxidative Stress Mediated Destruction



Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4     461

Single nucleotide gene polymorphism has been 
related to increased risk of type II diabetes concluding 
the key role of zinc in etiology of type II diabetes. A 
study was conducted in an insulin secreting β cell-line 
model which revealed that there was a positive effect 
on glucose induced insulin secretion when extracellular 
zinc concentration was increased implicating a potential 
benefit of zinc supplementation on susceptibility to type 
II diabetes with C allele.21 

These studies show the importance of understanding 
observed differences in the response of an individual 
to dietary modification which can be attributed to 
differences in their genetic makeup thereby highlighting 
the significance of unravelling the role of nutrient gene 
interaction in progression of chronic diseases21. 

  
Fig: 2: Meal induced inflammation

Fig: 3: Various factors that result in changes in gene expression
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AGE: Advanced glycated end products

RAGE: Receptors of advanced glycated end 
products O LDL- Oxidized low density lipoprotein

TLR- Toll like receptors
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Conclusion

Diet is a major environmental factor that has 
an effect on the genome to modulate disease risk. 
Genetic makeup of an individual is also an attributing 
factor for various systemic diseases that ultimately 
affects the natural host mechanism for the resolution 
of inflammation in chronic diseases like periodontitis. 
A clear understanding of nutrient-gene interaction is 
important for disease prevention through optimization 
of dietary recommendations. However, further studies 
are needed to better understand the use of nutrients to 
maintain good health and to prevent chronic diseases 
through modifiable epigenetic mechanisms.
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Abstract
Objectives: To study the effects of celiac disease on bone mineral density.

Design: Case-control study.

Setting: The study was conducted in Department of Anatomy, Sardar Patel Medical College, Bikaner, 
Rajasthan.

Participants: A total of 90 patients, 60 control group healthy normal and 30 celiac disease patients case 
group were incorporated in study with informed consent. 

Material and Methods: The bone mineral density was measured in case and control group at calcaneum by 
peripheral dual X-ray absorptiometry along with body mass index and age.

Results: The significant difference was found between the bone mineral density of case and control group 
(0.87±0.49 & 0.61±0.44: p=0.0001) and 43.33% subjects had osteopenia in case group while only 5% subjects 
had osteopenia in healthy group. The significant difference of bone mineral density in both groups below the 
age of 15 years was non existing but between the age group of 16-30 years it was significant(-1.17±0.68 & 
0.68±0.21: p=0.001)

Conclusion: Celiac disease patients are at higher risk of osteopenia so it is suggested that they should be 
investigated in early time of diagnosis mainly in the growing years because it affects most at this time.

Key Words: osteopenia, celiac disease, Bone mineral density, Body mass index

Corresponding Author: 
Roymon Joseph
Resident Doctor, Department of Anatomy, Sardar Patel 
Medical College, Bikaner, Rajasthan
E- Mail Id: drroymonjoseph@gmail.com 

Introduction
Celiac disease is an autoimmune disorder resulting 

from genetic as well as environmental factors1. 
Approximately 1% of the world’s population is affected 
by it2. The gluten protein stimulates celiac disease which 

mainly found in wheat, rye and barley and common 
symptoms which can be experienced are abdominal 
pain, weight loss, vomiting, dermatitis herpetiformis, 
hypocalcemia and constipation, although clinical 
indications of celiac disease differ considerably according 
to age group3. Celiac disease causes malabsorption 
which leads to low bone mineral density, osteoporosis, 
rickets4 and out of these the more common complication 
of celiac disease is low bone mineral density5. As Celiac 
disease causes bone diseases the prevalence of affecting 
by these are much more extensive for late diagnosed 
patients and relatively lower in early diagnosed patients6. 
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To measure the bone mineral density dual energy x-ray 
absorptiometry method is greatly opted7 because of its 
high accuracy and great precision as well as low radiation 
exposure8. Even though there is a common agreement 
that gluten free diet improves the calcium metabolism 
and reverse the effects of low bone mineral density9.

In the view of this consideration, the aim of the 
study was to evaluate the difference between the bone 
mineral density of case group and control group so that 
the risk of osteopenia can be observed. 

Materials & Methods
This cross sectional study was conducted in Sardar 

Patel Medical College and associated group of hospital, 
Bikaner, Rajasthan. This study included total 90 
subjects, 60 control group and 30 case group, in which 
control group included the healthy subjects and in case 
group celiac disease patients were included. The subjects 
which had any surgery and other disease except celiac 
disease were excluded from this study. All subjects 
gave informed voluntary consent to participate in the 
study. This study was approved by ethical committee 
of Sardar Patel Medical College. Bone mineral density 
was measured at the calcaneum bone by peripheral dual 
energy x-ray absorptiometry.

An appropriate lifestyle questionnaire was provided 
to the all subjects to determine date of birth, sex, weight 
and height. Some questions were asked to the older 
subjects and few parents of young subjects. The height 
was measured manually by non stretchable measuring 
tape or measuring stick for accuracy of the data. Weight 
is measured by portable weighing machine. Bone 
mineral density was measured with a dual-energy x-ray 
absorptiometer. Any metal object was removed from the 
area to be scanned. During the measurement the subjects 
were made to place the heel in the foot support and the 
lower leg rests back against the leg support. Readings in 
the digital screen were recorded. Although scan time was 

short (15 seconds) again care must be taken to ensure 
that the patient keeps still and does not move as there 
are no immobilization devices supplied. For accessing 
the bone mineral density WHO osteoporosis definition, 
based on T-score results was considered. According to 
that T-score greater than -1 is normal, T-score between 
-1 and -2.5 is osteopenia and T-score less than -2.5 is 
referred as osteoporosis. To compare the bone mineral 
density values of control group and case group multiple 
regression analysis were used.

Result
In this study, bone mineral density of case group was 

significantly low than the control group and the mean±sd 
value was 0.87±0.49 of case group while mean±sd value 
of control group was 0.61±0.44. p value was (p=0.0001) 
which was highly significant. Table no. 1 showing the 
details mentioned above. 

Table 1- Distribution of study population according 
to their BMD

(n=90)

BMD

Case (n =30) Control (n=60)

P VALUE

MEAN ±SD MEAN ±SD

0.8763±0.491 0.618 ± 0.445 0.0001*

The case group showed comparatively more 
percentage of osteopenia than in the control group. 13 
out of 30 subjects were osteopenic in case group almost 
43.33% and 17 subjects out of 30 were normal but in the 
control group only 5% subjects showed the osteopenia 
which means 57 out of 60 subjects were absolutely 
normal. Table no. 1 showing above metioned details.



466      Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No.4

Table 2 -Distribution of study population according to presence of osteopenia (n=90)

Osteopenia
Case (n =30) Control (n =60)

Frequency(n) Percent Frequency(n) Percent

Present 13 43.33% 3 5.00%

Absent 17 56.67% 57 95.00%

TOTAL 30 100.00% 60 100.00%

In the age group of below 15 years mean±sd value 
of bone mineral density for case group was -0.54±0.41 
and for the control group it was -0.57±0.51 that leads the 
p value to 0.84 (p=0.84) which was not significant but in 
the age group of 16-30 years the mean±sd value for case 
and control group was -1.17±0.27 & 0.68±0.21 and p 
value was 0.001 (p=0.001) which was significant. 

The results and findings of our study correlates 
compared to published data (Burrows R10 et al 1999) 
and which shows the difference of bone mineral density 
values between the celiac disease patients and the healthy 
controls. They included 39 celiac disease patients in 
case group and 39 healthy subjects in control group. 
The mean±sd value for case group was (-0.98±1.0) and 
for control group was (0.19±0.93) and the p value was 
lower than 0.000 which was highly significant. Another 
similar study by Stefano Pantaleoni11 et al 2014 also 
compared with our study which reported that in 169 
patients, 71 patients (42%) were normal, 62 patients 
(37%) were osteopenic meanwhile 36 patients (21%) 
were osteoporotic. 

Conclusion
In our study we found that the bone mineral density 

levels low in the case group than the control group and 
comparatively more subjects were suffering from the 
osteopenia in case group than the control subjects. So 
celiac disease patients are suggested to access the bone 
mineral density in early time of diagnosis to escape 
from the risk of developing osteopenia. Although some 
authors suggested that bone mineral density values can 
be reversed by the gluten free diet. According to our 
study, the patients of 16-30 years of age group are at 
higher risk of lower bone mineral density and these years 
are very crucial for development of skeletal growth of 

an individual as bone formation and resorption activities 
are high during skeletal growth and because peak 
bone mass is gained in childhood and adolescence, the 
precautions must be taken. The bone mineral density 
test must be done and strict gluten free diet should also 
be followed for good bone health and to minimize the 
risk of osteopenia. In our study, the age group of below 
15 years did not show any significant difference in bone 
mineral density between the case group and healthy 
group. Therefore the patients under the age of 15 years 
should also take care of their diet and should also be 
taking the bone mineral density test so that the risk of 
developing osteopenia in growing age is least.

As our study was a cross sectional study, a 
longitudinal and large population study is also required 
to get a detailed examination of calcium metabolism 
of celiac disease patients to get more detailed data for 
reference and to evaluate whether or not life style and 
dietary precautions help to make up for the decreased 
BMD in CD patients over time and avoid skeletal 
complications.
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Abstract
 Sexual violence is a major public health and human rights problem with consequences on women’s physical, 
mental sexual and reproductive health. Data on sexual violence typically come from police, clinical settings, 
nongovernmental organisations and survey research. The magnitude of the problem of sexual violence may 
be viewed as tip of iceberg floating in water. There is limited amount of information on sexually violent 
men, it appears that sexual violence is found in almost all countries in all socioeconomic classes and in all 
age groups from childhood onwards. Data on alleged accused also show that most direct their acts at women 
whom they already know. A total of 70 cases were analysed, 40 (57.14%) cases belong to Hindu religion, 44 
(62.85%) cases were unmarried, 32 (45.71%) cases were illiterate, 26 (37.14%) cases the offence occurred 
in open space, 34(48.57%) cases the incident was consensual act. In 35(50%) cases the alleged accused and 
victim was lovers, the age of the accused in 38(54.28%) cases were between 19-25 years, age of the victims 
in 55 (78.57 %) cases was in between 13 – 18 years. In examination of alleged accused there were no scars, 
ulcer, sinus discharge and sexually transmitted disease in any of the case. Sexual violence has generally been 
a neglected area of research in most parts of the world, yet the evidence suggests that it is a public health 
problem of substantial proportions. Much more needs to be done both to understand the phenomenon and 
to prevent it. 
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Introduction
Sexual violence is a major public health and human 

rights problem with consequences on women’s physical, 
mental sexual and reproductive health. Sexual violence 
occurs in persons with intimate partnership, within large 
family or community or during times of war conflict, 
it is a deeply violating and painful experience for the 
survivor.(1) Available data suggest that in some countries 
nearly one in four women may experience sexual 
violence by an intimate partner and up to one third of 
adolescent girls report their first sexual experience as 
being forced(2)

 Data on sexual violence typically come from police, 
clinical settings, nongovernmental organisations and 
survey research. The magnitude of the problem of sexual 
violence may be viewed as tip of iceberg floating in water. 
Many women do not report sexual violence to police 
because fear being blamed, not believed or otherwise 
mistreated they are ashamed. Data from medicolegal 
clinics, on the other hand, may be biased towards the 
more violent incidents of sexual abuse. The proportion 
of sexual offence victims who seek medicolegal services 
for problems related to sexual violence is also relatively 
small. There is limited amount of information on sexually 
violent men, it appears that sexual violence is found in 
almost all countries in all socioeconomic classes and in 
all age groups from childhood onwards. Data on alleged 
accused also show that most direct their acts at women 
whom they already know (3). 

DOI Number: 10.37506/ijfmt.v14i4.11522
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Materials and Methods
The present study is a retrospective study conducted 

in Department of Forensic Medicine, Thoothukudi 
Medical college in the period Jan 2019 to June 2019. 
All the alleged accused of sexual offences brought to 
the department as medicolegal cases were included in 
the study. All the documents pertaining to the alleged 
accused such as history of the case, First Information 
Report, potency certifi cate, Forensic Science Lab report, 
were analysed in a systematic manner.

Results and Discussion
A total of 70 cases were analysed, in analysing 

religion 40 (57.14%) cases belong to Hindu religion, 10 
(14.28 %) cases belong to Christian and 2(2.85 %) cases 
belong to the Muslim religion. Religion not mentioned 
in 18(25.71%) cases. Fig:1.

Fig:1. Distribution of religion among the study 
group

In analysing marital status of the accused 44 
(62.85%) cases were unmarried, 26 (37.14%) cases 
were married. In analysing marital status of the victims 
67(95.71%) cases were unmarried this is consistent with 
the study conducted by Surender K P(4) 97.23% victims 
were unmarried and 1.10% were married. 

In analysing occupation of the deceased 58 (82.85%) 
cases were labour, 6(8.57%) cases were students and 
professional 4 (5.71%) cases and not mentioned in 2 
(2.85%) cases 

In analysing education status 32 (45.71%) cases 
were illiterate, 28(40%) cases completed high school, 
4(5.71%) case completed degree and education status 
not mentioned in 6 (8.57%) cases.

In analysing the place of occurrence of the offence, 
26 (37.14%) cases seen in open space, this is in contrast 
with the study conducted by surender(4) were 37.5% 

cases offence occurred in the house of the accused by 
22 (31.42 %) cases were in accused house, 17 (24.28%) 
cases in relative house, in 5 (7.14%) cases victims house 
was the place of occurrence.

In analysing manner of offences 34(48.57%) cases 
was consensual, and in 28(40%) cases some amount of 
force was involved in the incident, in 8(11.42%) cases 
nothing was mentioned. In these cases, the age of the 
victim was less than 12 years. Fig:2

 Fig:2. Number of sexual act by the alleged accused. 
In analysing the relationship of the accused to the 

victim 35(50%) cases were lovers. This contrast to 
the study conducted by Lakew Z (5), were 42% were 
strangers. In this study 13 (18.57%) cases the alleged 
accused was neighbour. In 6(8.57%) cases stranger, 
friends and relatives in 5(7.14%) cases each. In 4(5.71%) 
cases student and teacher relationship existed. Fig: 3

Fig:3. Relationship of the accused to the victim in 
the study group

In analysing age of the accused 38(54.28%) cases 
were seen in 19-25 years, this is consistent with the study 
conducted by Shrikant (6) and 73% of cases seen in 11- 
30 years in study conducted by Uchendu (8). (22.85%) 
cases in 26 -32 years. 4 5.71(%) cases seen in 33- 40 
years. 5 (7.14%) cases seen in 41 – 48 years. 4 (5.71%) 
cases seen in 49-64 years. The lowest age of the accused 
in the present study is 17 years and highest recorded age 



470      Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No.4

of the accused is 68 years

In analysing age group of the victims 55 (78.57 %) 
cases were seen in 13 – 18 years, this is consistent with 
the study conducted by Rege S(7) were 65% of cases 
were seen in this age group. 9 (12.85%) cases 5- 12 
year, in all the 9 cases in this age group, squeezing lips 
kissing, and or hugging. There was no history of vaginal 
or anal penetration in none of the case in this age group. 
4 (5.71%) cases in 19-25 years, 2(2.85 %) cases in 26 – 
32 years. Fig:4

Fig: 4. comparison of age groups of accused and 
victim

In analysing time interval between reporting to 
the police station and medicolegal examination by the 
doctor, 18 (25.71%) cases was seen in 6-15 days this 
in contrast to the study conducted by Sarkar Se t al (9) 

were 61.11% were examined after six days. 16(22.85 
%) cases was seen in less than 5 days, 14(20 %) cases 
was seen in 16-30 days. 8(11.42%) cases was in 31-45 
days and 46-60 days each. 6 (8.57 %) cases was seen in 
101-200 days. The reason for profound delay in medical 
examination after reporting to police station was not 
mentioned in the documents submitted by the concerned 
authority for examination. Fig:5.

Fig:5. Time interval in reporting to police and 
examination 

In physical examination reports of all the alleged 
accused there were no scars, ulcer, sinus discharge, 
sexually transmitted disease, was noted. Opinion to the 
potency in all the cases was given as “There is nothing to 
suggest that the above examined individual is impotent”. 
Samples to forensic science lab was not taken in any 
case. As most of the cases brought to department after 
Judicial custody and there was delay in reporting to the 
police station and department subsequently. 

Table:1. Distribution of cases in the study group

Religion

Hindu- 40(57.14%) Christian- 10(14.28%) Muslim-2(2.85%) Not Mentioned-18(25.71%)

Education

Illiterate-32(45.71%) School-28(40%) Graduate-4(5.71%) Not Mentioned-6(8.57%)

Occupation

Labour- 58(82.85%) Student- 6(8.57%) Professional 
-4(5.71%) Not Mentioned- 2(2.85%)

Marital Status
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Married- 26(37.14%)
Unmarried
-44(62.85%)

Place Of Offence

Victim House- 5(7.14%) Accused House-22(31.42%) Relative 
House-17(24.28%)

Open Space
-26(37.14%)

Manner Of Offence 

Forcible-28(40%) Consensual-34(48.57%)
Nil-8 
(11.42%)

Relationship To The Victim

Lover -35(50%) Neighbour-13(18.57%) Stranger-6(8.57%) Friend -5(7.14%) Student -4(5.71%) Relative- 
5(7.14%)

Age Of The Accused 

11-18 Years-3(4.28%) 19-25 Years-38(54.28%) 26-32 
Years-16(22.85%) 33-40 Years-4(5.71%) 41- 48 

Years-5(7.14%)
49-64 
Years-4(5.71%)

Age Of The Victim

5- 12 Years-9(12.85%) 13-18 Years-55(78.57%) 19-25 
Years-4(5.71%)

26-32 Years
-2(2.85%)

Time Interval Between the Incident And Reporting To Police

< 5 Days-39(55.71%) 6- 15 Days-3(4.28%) 16-30 Days-
5(7.14%) 31-45 Days-5(7.14%) 46-60 Days-

2(2.85%)
61-100 Days-
1(1.42%)

101-200 Days-10 
(14.28%) 210-300 Days- 1(1.42%)

Not Mentioned- 
3(4.28%)

Time Interval Between Reporting to The Police and Examination By Doctor

< 5 Days -16(22.85%) 6- 15 Days -18(25.71%) 16-30 Days 
-14(20%) 31-45 Days-18(25.71%) 46-60 Days-

8(11.42%)
61-100 Days-
0

101-200 Days -6(8.57%)

No. Of Sexual Attempts

< 2 -3(4.28%) Multiple -38(54.28%)
Nil –
29(41.42%)

Ejaculation 

Present -35(50%) Absent -29(41.42%)
Not Mentioned
 -6(8.57%)

Genital Penetration 

Present -41(58.57%) Absent -29(41.42%)

Touching Private Parts Only 

Lips & Buttocks 
-9(12.85%)

Breast & Genitals
 -8(11.42%)

Cont.. Table:1. Distribution of cases in the study group

Conclusion
Sexual violence is a common and serious public 

health issue affecting the people each year throughout 
the world. Which operates in range of social, cultural 
and economic contexts. Health professionals have a large 

role to play in supporting the victims of sexual assault – 
medically and psychologically and collecting evidence 
to assist prosecutions. The health sector is considerably 
more effective in countries where the protocols and 
guidelines for managing cases and collecting evidence, 
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where staff are well trained and where there is a good 
collaboration with the judicial system. Ultimately the 
strong commitment and involvement of government and 
civil society are required to end sexual violence. Sexual 
violence has generally been a neglected area of research 
in most parts of the world, yet the evidence suggests that 
it is a public health problem of substantial proportions. 
Much more needs to be done both to understand the 
phenomenon and to prevent it. 
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Abstract
The cause of unnatural deaths in females differ from that of males. Unnatural death is an intentional 
(hanging, poison ingestion) or unintentional death (road traffic accidents) as a result of external factors. The 
socioeconomic differences in lifestyle are associated with differences in attitudes towards life and hence 
accordingly the incidence of physical violence, suicides are encountered. There is an increasing incidence 
of traffic accidents among females in recent years, this may be a result of development in education and 
ocupational opportunities for female sex. A total of 70 cases were analysed, in analysing religion 60 (85.71%) 
cases belong to Hindu religion. 62 (88.57%) cases were married, 55 (78.57%) cases were house wife, 49 
(70%) cases were illiterate, 20 (28.57%)cases was seen in 61-70 years of age group, road traffic accidents 16 
(22.85%) cases were noted. Distribution and causes of unnatural female deaths in present study is not similar 
to the pattern found in most of the other Indian studies The present study revealed that the unintentional 
trauma, mainly the road traffic accidents are responsible for unnatural deaths of females i.e pedestrian and 
pillion riders. This highlights the importance of timely interventions of road safety measures. 

Keywords: Female Deaths, Autopsy, Road Traffic Accidents
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Introduction
The cause of unnatural deaths in females differ from 

that of males. Unnatural death is an intentional (hanging, 
poison ingestion) or unintentional death (road traffic 
accidents) as a result of external factors. Suicide rates in 
Indian females is 93878 in 2016(1) There is an increase 
in incidence of unnatural deaths in female especially first 
few years of marriage. The most obvious reason behind 
such deaths are unending demands of dowry (cash/
kinds) by their husbands &/or in laws, for which they 
sometimes kill or torture the bride in such a way that 
she commits suicide(2). The socioeconomic differences 
in lifestyle are associated with differences in attitudes 

towards life and hence accordingly the incidence of 
physical violence, suicides are encountered (3) There is an 
increasing incidence of traffic accidents among females 
in recent years, this may be a result of development in 
education and ocupational opportunities for female sex. 
This study has been carried out to access the pattern of 
female deaths and various factors associated with such 
deaths in Thoothukudi district of Tamilnadu, India

Materials and Methods
The present study is a retrospective study conducted 

in Department of Forensic Medicine, Thoothukudi 
Medical college in the period Jan 2018 to June 2018. 
All the deceased females brought to the department as 
medicolegal cases were included in the study. All the 
documents pertaining to the deceased such as history 
of the case, accident register, inquest report, First 
Information Report, post-mortem certificate, viscera 
report, Histopathology reports were analysed in a 
systematic manner.

DOI Number: 10.37506/ijfmt.v14i4.11523
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Inclusion criteria:

1. Medicolegal cases of female sex.

Exclusion criteria:

1. Transgenders.

2. Unknown bodies, whose identity was not 
established at the time of autopsy.

Results and Discussion
A total of 70 cases were analysed, in analysing 

religion 60 (85.71%) cases belong to Hindu religion, 6 
(8.57%) cases belong to Christian and 2 (2.85%) cases 
belong to the Muslim religion. Fig:1.

Fig:1. Distribution of religion among the study 
group

In analysing marital status 62 (88.57%) cases were 
married, 6 (8.57%) cases were unmarried. Marital status 
was not mentioned in 2(2.87%) cases

In analysing occupation of the deceased 55 (78.57%) 
cases were house wife, 7(10%) cases were labours, 
students and business one case each and not mentioned 
in 2(2.85%) cases. Fig:2.

Fig:2. Distribution of occupation of the individuals 
in the study group

In analysing education status 49 (70%) cases were 
illiterate, 16 (22.85%) cases completed high school, 
1(1.42%) case completed degree and education status 
not mentioned in 4 (5.71%) cases.

In analysing distribution of cases among age groups 
20 (28.57%)cases was seen in 61-70 years of age group. 
In age group of 19-30 years 12(17.14%) cases were 
seen. In 31- 40 years 10(14.28%) cases were seen. In 81-
90 years of age group 8(11.42%) cases were seen. 71- 80 
years 7 (10%) cases were seen. Fig:3. 

Fig:3. Distribution of age of the individuals in study 
group

In analysing history of the cases 16(22.85%) 
cases were involved in road traffi c accident. This is in 
consistent with the study conducted by Thounaojam 
et.al(4), in which 68. % were victims of road traffi c 
accident. This is in contrast with the study conducted by 
Pathak A et.al (5) were burns is the leading cause of death 
in 45% of cases followed by death due to injuries. 

In this study history of burns was seen in 8(11.42%) 
cases. 10 cases sudden death was noted. In study 
conducted by Gonnade U et.al (6)reported that 73 % of 
burns cases were females. Out of which 88.75% were 
female. 

In 8 (11.42%) cases hanging was seen. Drowning 
was seen in 8 (11.42%)cases. Poisoning was seen in 
8(11.42%) cases. Homicide in 2(2.85%) cases and 
lightening, electrocution, insect bite one case each. 

In analysing road traffi c accidents 16 (22.85%) cases 
were noted, in which 8 (11.42%) cases were pedestrians, 
6 (8.57%)cases were pillion riders and none of the 
pillion riders was wearing helmet. all the cases of pillion 
riders died of injury to the head. This consistent with the 
study conducted by Prasannan.k(7). 2(2.85%) cases were 
two-wheeler riders and helmet were not worn in these 2 
cases(2.85%). 
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In analysing viscera of the cases 26(65%) cases 
viscera was not preserved, in 40 (57.14%) cases viscera 
report not showed any poison or substance of abuse. In 
2(2.85%) cases organophosphorus poison was detected. 
Carbofuran and Para phenylene Diamine was detected in 
one case each. No opinion to the cause death was given 
in 5(7.14%) cases in these five cases autopsy findings, 

Histopathology reports, Viscera reports, Inquest reports 
were within normal limits. In this 4 (5.71%) cases body 
was in decomposed state and in one case (1.42%) not 
decomposed. In 6(8.57%) cases though autopsy findings, 
histopathology, viscera reports within normal limits, 
from the history of the case and inquest reports opinion 
was given as “Cause of death consistent with history of 
the case.” Table:1.

Table:1. Distribution of cause of death in the study group. 

Injuries

Road Traffic Accident

Pedestrian 8(11.42%)

Rider- Two Wheeler 6(8.57%)

Pillion Rider 2(2.85%)

Train traffic accident Crossing the rail track 4(5.71%)

Homicide Blunt weapon 1(1.42%)

Asphyxia

Hanging
10(14.28%)

Drowning 8(11.42%)

Strangulation 2(2.85%)

Sudden Deaths
Cardiovascular System 5(7.14%)

Renal Disease 1(1.42%)

Autopsy, Histopathology, Viscera Reports With In 
Normal Limits

No Definite Opinion to the 
cause of death

Body Decomposed 4(5.71%)

Not decomposed 1(1.42%)

Cause of Death Consistent 
with History

Insect bite 1(1.42%)

Lightening 1(1.42%)

Electrocution 1(1.42%)

Poison 3(4.28%)

Thermal Deaths Burns 8(11.42%)

Death Due to Poison Ingestion

Organophosphorus 2(2.85%)

Carbofuran 1(1.42%)

Paraphenylene diamine 1(1.42%)

In analysing manner of death accident was seen in 32 (45.71%) cases, suicide in 9 (12.85%) cases, natural 
deaths in 10 (14.28%) cases. Homicide in 3 (4.28%) cases. No definite opinion to the manner of death was given in 
6 (8.57%) cases.
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It was noted that in 2018 1,51,417 fatal accidents 
were reported by States and Union Territories. The 
State of Tamilnadu, India, recorded the highest number 
of road accidents (63, 920) in 2018 while the highest 
numbers reported as killed in 2018 were in the State 
of Uttar Pradesh (22,256). Both these States have 
maintained their leads in terms of number of accidents 
and number of persons killed since 2017 despite the 
several road safety initiatives taken by both the Central 
and State Government. In India 78,974 (16.91%) deaths 
was caused by vehicle hitting the pedestrian 

According to the report titled “Road Accident 
Analysis in Tamil Nadu March 2019”, out of the 978 
persons killed in the accidents involving two-wheelers, 
508 riders and pillion riders did not wear a helmet. 
“About 52 per cent of the death in two-wheelers were 
occurred due to non-wearing of helmets.”

Conclusion 
Women, especially the young are vulnerable for 

intentional unnatural deaths associated with family 
disputes, highlighting the importance of utilising 
available counselling service Where burns are the leading 
cause of death. Distribution and causes of unnatural 
female deaths in present study is not similar to the pattern 
found in most of the other Indian studies The present 
study revealed that the unintentional trauma, mainly 
the road traffic accidents are responsible for unnatural 
deaths of females i.e pedestrian and pillion riders. This 
highlights the importance of timely interventions of road 
safety measures. 
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Abstract
Estimation of stature plays a major role in the field of Forensic Medicine and anthropometry especially helps 
in establishing the identity of an individual from mutilated, decomposed and amputated body parts. In our 
study, stature was estimated from the percutaneous length of ulna. Study sample consisted of 96 adult males 
and 66 adult females between the age group of 18 - 22 years, born and brought up in Chennai. The length of 
the of the right and left ulna was measured with a vernier caliper from the tip of the olecranon to the styloid 
process and the height of the individual was measured with a calibrated stadiometer. The measurements 
were noted in the proforma. The data was statistically analyzed and linear regression formulae were derived.

Key Words: Ulnar length; Stature; Linear regression.

Introduction

Estimation of stature has a significant importance 
in the field of forensic medicine and anthropometry. 
Anthropometry is a series of systematized measuring 
techniques that express quantitatively the dimensions 
of human body and skeleton.1.The ultimate aim of using 
anthropometry is to help the law enforcement agencies 
in achieving ‘‘personal identity’’ in case of unknown 
human remains.2

Establishing the identity of an individual from 
mutilated, decomposed,and amputated body fragments 
has become important in recent times, due to natural 
disasters (such as earthquakes, tsunamis, cyclones, 
floods) and man-made disasters (such as terror attacks, 
bomb blasts, wars, and plane crashes). The ulna is a long 
bone on the medial side of forearm. Proximally it has 
an olecranon process, and at its distal end is a styloid 
process. The whole length of the subcutaneous border 

of ulna is palpable down up to the styloid process. The 
length of ulna has been shown to be a reliable and precise 
means in predicting stature of an individual.

Different equations for the estimation of stature 
were established for whites and blacks, and for males 
and females.5 The equations that were derived by Trotter 
and Gleser in the early 1950 for Americans and were 
being continuously revised using data from different 
sources. In 1977, they proposed new equations using 
radius and ulnar length. In 1961, Allbrook14attempted 
to develop standards for the estimation of stature from 
a British sample using ulnar length. Krogman and 
Iscan 7compiled the most detailed description of stature 
estimation from skeletal remains.

Pearson estimated the stature from long bones by 
formulating the regression equations.  He also noted that 
these formulae were population specific and should not 
be applied to individuals of different population groups. 
In 2005, Devi and Nath 6 formulated multiplication 
factors for stature estimation from upper extremity 
among male and female Tangkhul Nagas of Manipur.

Materials and Methods

The present study comprised of a total 200 Medical 
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size was calculated to be 162.

N = 1.962x1.322 /0.2692 = 96 males and N = 
1.962x0.922 /0.222 = 66 females

About 10 % of the sample size 20 was added to take 
care of any refusal to participate in the study and the 
total sample size arrived for the study is 182. The final 
corrected sample size was 200. Their age ranged between 
18 to 22 years and this study was done in 2016-17 for a 
period of 6 months. After obtaining informed consent 
from the participants of the study, the data was recorded 
in our proforma. Students with significant systemic 
diseases, history of old fractures, skeletal anomalies, 
developmental disorders, metabolic disorders which 
could have affected the bony growth were excluded 

from the study. The measurements were taken at a fixed 
time of a day to eliminate diurnal variation.The length 
of the of the right and left ulna was measured with a 
standard vernier caliper from the tip of the olecranon 
to the tip of the styloid process with the elbow in full 
flexion and the height of the individual was measured 
from crown to heel with head oriented in Frankfurt’s 
plane with a calibrated stadiometer. The measurements 
were tabulated in the proforma and the data was analyzed 
using SPSS version 16.0 statistical package. T test was 
used to find out the association between right and ulna 
with reference to gender. ANOVA test was done to 
find out the correlation The linear regression equations 
were derived and a p value of <0.05 was considered 
significant.

Observations and Analysis
Table No. 1. Mean, SD for all the parameters - Both sexes together

Parameters (cm) Mean SD

Height 
162.092 10.14

Length of Ulna (right) 25.787
2.89

Length of Ulna (left) 25.645
2.85

Table 2. Mean , SD for all the parameters in Male and Female Cases

Parameters (cm) 
  Male Cases Female Cases

Mean SD Mean SD

Height 
168.020 9.76 156.044 6.21

Length of Ulna (right) 26.614 
2.92

26.492 
2.85

Length of Ulna (left) 26.492 
2.85

24.780
2.58

Table 3. Comparison of length of right and left ulna

Subject Z value P value

Both sexes together 0.62 >0.05

Male 0.76 >0.05

Female 0.69 >0.05

*independent T test
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Table No. 3 shows Comparison of right and left 
ulna. From the table 3, it is found that the mean value of 
length of right and left ulna of study group is statistically 
insignificant in male, female and both together (P 
>0.05). So for further statistical analysis, Length of left 
ulna will be considered, as per recommendation of the 
international agreement for paired measurements at 
Geneva (1912).

Correlation coefficient:

Pearson’s correlation coefficient was used to 
examine the relationship between length of ulna and 
height. Correlation coefficient between total height and 
length of ulna was found to be statistically significant 
and positive in both males and females.

Table No: 4 Pearson’s correlation coefficient

Subjects 
Correlation

Coefficient (r)
Coefficient of

determination (%)
  P value

Both sexes together   0.75 56.4 < 0.01

Male   0.86 73.1 < 0.01

Female   0.58 33.6 < 0.01

Table No. 4 Correlation of height with length of ulna is 0.86 in males, 0.58 in females and 0.75 in both together, 
which are positive and statistically highly significant (P < 0.01) i.e. if length of ulna increases or decreases, the height 
of the subject also increases or decreases and vice versa.

Linear Regression Equation:

Regression analysis was performed for estimation of stature using the length of ulnas as independent variable.

Table 5: Regression equation for height with length of ulna in male, female and both sexes together

Subjects 
Correlation

Coefficient (r)
Coefficient of

determination (%)
  P value

Both sexes together  0.75 
Y = 93.54+ 2.67X

< 0.01

Male 0.86
Y = 90.57+ 2.92X

< 0.01

Female 0.58
Y = 121.52+1.39X

< 0.01

Y = height and X= ulnar length

Table no. 5 - linear regression equation for height with length of ulna in male, female and both together, where,

Y = Height/ Stature (cm)

X = Length of ulna (cm)

93.54, 90.57, 121.52 are intercept (constant) for male, female and both together respectively.

2.67, 2.92, 1.39 are regression coefficient for male, female and both together. 

From the above table it is seen that the regression formula within a region also varies between male and female 
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population of that region.

Results

The observations were analyzed separately for both 
right and left ulna in each sex on all subjects and results 
are tabulated. The mean ages of the study subjects 
(Male 21.184 ± 3.27 and Female) 21.01 ± 3.31) were 
not significantly different between genders. Significant 
(P< 0.05) Gender differences in mean height and length 
of ulna was found in the study. Mean right and left ulna 
lengths of the male (26.614±2.92 and 26.492±2.85) were 
significantly larger than that of the females (24.944±2.64 
and 24.780±2.58) of all ages. 

Discussion

Sex determination of an unknown individual and 
the estimation of stature is one of the most important 
aspects in forensic medicine and anthropological studies. 
Estimation of stature is essential for the calculation 
of body mass index, which is used for assessment of 
nutrition. However, its measurement is not always 
practical in old or frail bedridden patients who cannot 
stand or those who are suffering from vertebral column 
deformities. In such patients, formulae based on the ulna 
length provide an alternative stature predictor 19. Pan 
worked on cadavers and derived relation between total 
ulnar length and total height of an individual 22.According 
to Trotter M et al., there is an increase in the height of 
2.5 cm after death 10. Hence prediction of height using 
ulna in living has definitive advantage over the cadavers. 
14. The Correlation coefficient between the total height 
and ulna length was found to positive indicating a strong 
relationship between the two parameters.

The present study deals with observations on 
correlation of total standing height with length of ulna. 
The stature of an individual mainly being genetically 
predetermined is an inherent characteristic that needs to 
be estimated for identification of an unknown individual. 
Therefore, formulae based on the length of ulna provide 
an alternative stature predictor under such circumstances. 
The average height of adult males within a population is 
significantly higher than that of adult females. The result 
obtained in this study is in agreement with the above 
statement.

Allbrook 14 Derived regression formulae for 
estimation of stature from length of ulna as

Stature= 88.94 + 3.06(ulna length) ± 4.4 (SE)

Athwale 11 derived a regression formulae for 
estimation of stature in 100 Maharashtrian males of age 
ranging from 25- 30 years 

Stature = 56.9709 cm+ 3.9613×average length of 
right and left ulna (cm) ± 3.64cm. and from left radius 
(cm) +3.66cm

Lal and Lala 15: worked on a population of 258 of 
age ranging from 12 to 21 years in north Bihar and stated 
that ulnar mean multiplication factor was comparable 
in all series. They claimed that ulnar multiplication 
factor is better guide for calculation of height when it 
is not definitely known to which part of the country the 
individual belongs.

Maloy Kumar 9 derived regression equation for 
estimation of stature from the length of ulna in males of 
West Bengal in age range of 20-50 years.

Estimation of height from right ulna Y1 = 50.642+ 
4.1896X1 ± 7.7302

Estimation of height from left ulna Y2 = 76.289+ 
3.256X2 ± 9.082

Ilayperumal 4 derived regression equations for 
stature estimation from length of ulna in both males and 
females in Srilankan population.

Thummar B et.al 13 derived regression equation for 
estimation of stature from length of right and left ulna in 
both males and females.

For males regression equation for right ulna is 
Y = 181.11+3.117X and for left ulna equation is Y = 
65.76+3.667X

For females equation for right ulna is Y = 
17.10+5.34X and for left ulna equation 

is Y = 18.95+5.33X

Conclusion

From the present study, it has been concluded that 
the mean height and length of ulna is more in males than 
in females. Gender differences in mean height and length 
of ulna were found to be highly significant (P <0.05).
There is a positive correlation between stature and length 
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of ulna. Simple linear regression equation so far derived 
can be used for estimation of height in Chennai region. If 
either of the measurement (length of ulna or total height) 
is known, the other can be calculated. The present study 
deals with observations on correlation of t.
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Abstract
Post mortem examination has important value in case of railway accidents when the thoracic injury are 
incorporated. There were so many statistical data present which had defined the thoracic injury but no 
statistical data is observed regarding the traumatic lesion of the vital organs in thoracic region in cases of 
Railway traffic accident deaths. This significant oversight can lead to find out the exact cause of death in 
cases of railway traffic accidents.1 It can help to improve the hospital emergency centre as far as concerned 
to chest injury victims in case of Railway traffic Accidents. Observations made were compared with the 
previous studies. The study period extended from the 1st JUNE2012 to 31st OCTOBER 2014. During 
this two (2) years period, a total number of 867 Autopsies were carried out in the department of Forensic 
Medicine, out of which, 74 cases of railway accident were selected for evaluation in the present study. 
Approval of local institutional ethical committee has been taken. It has been observed that chest fatalities 
are quite common and their correlation done with other authors.
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Backgrounds

Railways being one of the most comfortable 
means of transportation have a long history and an 
unprecedented contribution to the human civilization. 
The basic design if the Railway consists of a locomotive 
or a self- propelled motor- unit drawing a train of cars 
over a track of two parallel rails placed together on a 
permanent stretch of roadway or railway. The flanged 
wheels rolling on iron or steel ribs, causes minimal 
friction thereby allowing a smooth and comfortable 
journey with the added advantage of being cheap, safe 
and reliable means of transport for everyone. 

With increasing advantage of the railway it has been 
observed that as the day progresses the railway also 
causes misadventures disadvantages in terms of injury 
with deaths of the passengers. In India as per the report 
from the Railway Year book 2011-124, in the year of 
2011-12, there were 235 passengers were killed and 
358 injured and about 585.89 Lakhs Rs compensation 
has paid by the railway. An autopsy surgeon usually 
encounters isolated cases where death results from 
some kind of railway track incident. While in most 
cases, an opinion regarding the nature of death can be 
provided by a close observation of the injury pattern 
alone, but in some cases, it becomes almost impossible 
to form an opinion about the nature of death. A correct 
opinion regarding the cause and nature of death becomes 
important in view of the increasing number of railway 
injuries and fatalities, which mount to a high number 
of compensation cases. The correct opinion helps the 
Railway to verify the cases liable for compensation and 
also helps in formulating ways for prevention of the 
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same.

Aims and Objectives

1) To study the causative factors.

2) To study external and internal chest injuries 
peculiar to railway fatalities.

3) To study cause and manner of death 

4) To assess and evaluate the difference and pattern 
of thoracic injury on the basis of previous studies.

Material and Methods

The present study was carried out in the post 
mortem center situated of a medical college situated at 
Central India. It is prospective study .The post mortem 
center conducts autopsies on following railway accident 
victims: 1. Cases brought dead by any of the nearby 
police station. 2. Cases of Railway accidents admitted 
to this hospital (Either directly or as a transfer from 
any other hospital) who succumb to the injuries. The 
study period extended from the 1st JUNE2012 to 31st 
OCTOBER 2014. During this two (2) years period, a 
total number of 867 Autopsies were carried out in the 
department of Forensic Medicine, out of which, 74 
cases of railway accident were selected for evaluation 
in the present study. Approval of local institutional 
ethical committee has been taken. Criteria for selection 
or exclusion of cases: 1. Victims of railway accidents 
that took place onside the train (Running or stationary), 
or on the railway track. Or on the railway platform 
and brought to the postmortem center with history of 
railway accidents as per the police inquest. 2. Non- train 
accidents64: Accidents to people on railway premises but 
not connected with the movement of railway vehicles, 
were excluded. 3. The natural deaths which occurred in 
train, railway track, railway platform, railway premises 
and brought by railway police were not included in the 
current study.

Materials and Methods

Collection of data: Information that provided the 
primary data in each case was collected from different 
sources. They were as follows:

1. Examination of the inquest report and history 
from the relative if available. 

2. In case of hospitalized victims, records of the 
treatment were perlustrate 

3. Finding of the autopsy reports. 

All data collected from different sources were 
recorded in specially designed proforma for each case 
for further collective evaluation. 

The information was collected and studied mainly 
under the following headings.

a) Brief history

b) Causal factors

c) Post mortem examination 

d) Cause of death History and causal factors.

A compendious picture about the back ground 
of the victims was elicited after taking history from 
investigating police and relatives of the victims. This 
included detailed particulars such as name, age, sex, 
address, religion, educational status, socio economic 
status, occupation, marital status. Similarly an idea about 
the circumstances of the event leading to death was 
made out by other epidemiological data such as place 
of incident, nature of incident leading to death, time of 
occurrence, weather conditions; and survival period, etc. 
very importantly Evidence of suicide notes along with 
body also noticed. 

Post Mortem examination. 

The detailed post mortem examination carried out 
in each case comprised of an external and an internal 
examination.

a). External examination included general condition 
of the body, including external orifices, injuries 
sustained, etc.

b). Internal examination is carried out systematically 
by opening the three principles body cavities viz. the 
chest, abdomen and cranium and dissecting the contents 
by Letulle’s method. The location and the extent of the 
injury were specially observed to note any pattern if any. 
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Observation & Result

Thorax

Internal injuries to thorax are summarized in the following table no 1.

Injury to thorax Cases Percentage 

Ribs 24 32.43%

Sternum 8 10.81%

Lungs 19 25.67%

Heart 3 4.05%

None 48 64.87%

N.B. There is overlapping as combination injuries to thorax present in the victims.

Fracture of ribs was observed in 24 (32.43%) cases. Injuries to lungs were observed in 19 (25.67%) cases. In 8 
(10.81%) cases sternum was fractured. Injuries to heart were observed in 3 (4.05%) cases.

Injuries to thorax were seen either in combination or in isolation as summarized in the following table-

Table No:2

Pattern of injuries to thorax No of cases Percentage

Only Ribs 5 6.76%

Only Sternum 0 0%

Only Lungs 1 1.35%

Ribs+lungs 10 13.51%

Ribs+lungs+heart 2 2.70%

Ribs+sternum+Lungs+heart 2 2.70%

Ribs+Sternum+Lungs 6 8.11%

Ribs+Sternum 0 0%

Sternum+Lungs 0 0%

Sternum+ heart 0 0%

Heart 0 0%

No of cases with Thoracic injuries 26 35.14%

No injuries to thorax 48 64.86%

Total Internal injuries to the thorax were observed 
in 26 (35.14%) victims. It was observed that injuries to 
the ribs along with lungs were the commonest pattern of 
thoracic injuries, seen in 10 (13.51%) victims, followed 
by combination of ribs, lung with sternum seen in 6 
(8.11%) victims. Fracture to the ribs was observed in 5 

(6.76%) victims. Combination of Ribs+ Sternum + Lung 
+ heart Combination of Ribs+ Lungs+ heart were and 
combination of Ribs +sternum+ Lungs were observed 
in 2 (2.70%) victims respectively. Internal injuries to 
thorax were not observed in 48 (64.86%) victims.
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Discussion

Internal injuries to thorax were observed in 35.13% 
cases. Fracture of ribs was observed in 32.43% cases. 
Injuries to lungs were observed in 25.67% cases, in these 
25.67% cases 2.70% were having penetrating injury 
which was correlating with the external injuries. In 
10.81% cases sternum were fractured. Injuries to heart 
were observed in 4.05% cases.

Findings are consistent with Patil Ajay et al 
(2000)2&3 observed 46% had ribs and sternum fracture. 
Injury to lung was observed in 6% cases and injury to 
heart was observed in 3% cases.

Sabale PR and Mohite SC (2005-2008) 5, observed 
that ribs were observed in 42% victims, injuries to lungs 
and heart were noted in 33.76% and 5.35% victims each. 
He observed fracture of sternum in 6.64% cases.

v In our study the injuries to the ribs along with 
lungs were the commonest pattern of thoracic injuries, 

seen in 13.51% victims, followed by combination of 
ribs+ lung+ sternum 8.11% victims. Fracture to the 
ribs was observed in 6.76% victims. Internal injuries to 
thorax were not observed in 48 (64.86%) victims.

No other author described this type of combination 
except study done by Sabale PR and Mohite SC (2005-
2008) 5, in their study it was observed that in 26.57% 
victims ribs+ lung shows injuries followed by fracture 
of the ribs only in 8.30% cases.

Summary & Conclusion

v Injuries to the ribs along with lungs were 
commonest pattern of thoracic injuries. 

v Injuries to the ribs with fracture of sternum 
along with lungs were second commonest pattern of 
thoracic injuries. 

v Thoracic injuries (37 %) are second only to 
Head injuries (73%) as far as commonest types of injuries 
associated with the Railway accidents are concerned.
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v Fractures of ribs and sternum in 46% cases. 
Injury to lung was observed in 6% cases and injury to 
the heart was observed in 3% cases.
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v Conflict of Interest: nil

v Ethical Approval: Not needed. 

References
1. Apurba Nandy (2010) Principles of Forensic 

Medicine including Toxicology (3rd Edn) new 
central book agency, Howrah: 473-474.

2. Patil Ajay , Apte V., “ An autopsy Study of cases of 
Fatal Railway Injuries” topic of dissertation, 2000, 
Mumbai.

3. Patil Amit, Vaz W.F. “ Pattern of Fatal Blunt injury- 
A two year retrospective/ prospective medicolegal 
autopsy study” topic of dissertation,2005, Mumbai.

4. Publication of ministry of Railways; (Railway 
Board), Government of India, Year Book 2011-
2012; Indian Railways 2012.

5. Sabale PR, Mohite SC. Railway Fatalities in 
South West Mumbai. Medico-Legal Update - An 
International Journal, 2010; Volume 10, Issue 1, 
Print ISSN: 0971-720X.



488      Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No.4

Awareness among Medical Students about Forensic 
Odontology

S.M.Krishna Sagar1, Divya Reddy Pannala2, Rithya Kuppam3

1Assistant Professor, Department of Forensic Medicine, Mahavir Institute of Medical Sciences Vikarabad, 2 

Assistant Professor, Department of Forensic Medicine, RVM Institute of Medical Sciences, Siddipet,  
3 3rd year UG, Mahavir Institute of Medical Sciences, Vikarabad

Abstract
Every tooth possesses a set of unique characteristics and the way the teeth are arranged in different oral cavities 
are unique in every individual. Therefore, dentition is useful for individual identification and comparison, 
especially in mass disasters where the bodies of the victims become mutilated beyond recognition. Forensic 
odontology deals with the science of dentistry to aid in the administration of justice. There is a huge void in 
the number of forensic odontology experts required to meet the demand and those that are actually getting 
trained in this concern. In order to ease this, there is a need to incorporate MBBS undergraduate curriculum 
with the shortlisted particulars of forensic dentistry. The study was conducted to evaluate the awareness and 
knowledge about forensic dentistry amongst the 2nd Year MBBS under graduates in Mahavir Institute of 
Medical Sciences. The study showed that the level of awareness on topic was adequate in the participants 
but they had little knowledge about the practical application of forensic odontology in routine practice. 
Conducting regular seminars and workshops can be helpful to develop the practical skill required in handling 
forensic odontology related cases in emergency department.
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Introduction

The dental patterns are unique for every individual. 
This uniqueness is due to the changing status of a 
person’s teeth throughout the life & also due to variety 
of treatments given by the dentist. Teeth are the hardest, 
robust tissues and are more reliable than any other 
remains for identification of the individual. Therefore, 
dentition is useful for individual identification and 
comparison, if records exist for the purpose 1.

Forensic odontology deals with the science of 
dentistry to aid in the administration of justice.2 Forensic 
odontology has importance in identification, estimation 
of age of a person, determination of sex, determination 

of race, DNA evidence, bite-mark evidence, Injury, 
occupation, habit, time since death and detection 
of poison3. It is very essential for identification of 
individuals in the event of any disaster. In recent times, 
natural and man-made disasters are occurring frequently, 
in such catastrophies the bodies of the victims become 
mutilated beyond recognition and also the body parts of 
individual are shattered where there are least chances 
of obtaining any piece of identity. Here the vital role 
of forensic odontologist comes into picture in the 
identification of such individuals.

Forensic odontology is still in its infancy state 
in India where as in other developed countries it has 
acquired a recognized branch of dentistry in medical 
forensicology 4. Forensic odontologist plays a very 
important role in crime investigation of any type by 
assisting the legal authorities in the confirmation of 
identity. In India, there is a huge void in the number of 
forensic odontology experts required to meet the demand 
and those that are actually get trained in this concern. In 
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order to ease this we need to incorporate our curriculum 
of the medical undergraduates with the shortlisted 
particulars of forensic dentistry. Studies show that only 
12% of all dentists maintained complete dental records5. 
It states that the knowledge and awareness about Forensic 
Odontology is less among the dental doctors and much 
lesser in MBBS students. This study necessitates the 
exposure of medical graduates to the basic principles 
and techniques of the forensic odontology.

This study was undertaken to analyse and assess the 
awareness about forensic odontology among the MBBS 
graduates in Mahavir Institute of Medical Sciences. This 
article is an attempt to reinforce the awareness among 
MBBS students about various disciplines of forensic 
odontology and a role of an odontologist in identification 
of a person.

Methodology

This was a cross sectional prospective study done 
over a period of 3 months from 1st July to 30th September 
2019. 150 MBBS under graduate students belonging 
to one academic year, 2nd year MBBS studying at 
Mahavir Institute of Medical Sciences, comprising 
of both male and female sex. The participants were 
given a questionnaire (Dichotomous Two Category 
Questionnaire) during their teaching sessions and were 
briefed about the objectives of the study and asked to 
choose the answer which they found appropriate. The 
data were analysed in SPPS and expressed as number 
and percentages and presented in the form of text, tables, 
and figures. 

Results
Table 1: Awareness on forensic odontology

Statement/Fact Frequency Percentage 

Application Of Knowledge on Dental Sciences to Legal 
Investigation is defined as Forensic Odontology

Agree 140 93.3%

Disagree 7 4.7%

Don’t Know 3 2%

Dental Examination helps in identification of unknown persons

Agree 112 74.7%

Disagree 27 18%

Don’t Know 11 7.3%

The term Forensic Dentistry is Interchangeable with Forensic 
Odontology

Agree 71 47.3%

Disagree 22 14.7%

Don’t Know 57 38%

Forensic Odontology plays a key role in mass disasters

Agree 91 60.7%

Disagree 32 21.3%

Don’t Know 27 18%

Bite marks are referred as “Dental Fingerprints”

Agree 107 71.3%

Disagree 21 14%

Don’t Know 22 14.7%
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67 (44.7%) participants were aware of the uniqueness 
of the tooth print and that it could be used as a valuable 
tool in forensic science for personal identifi cation. 38 
(25.3%) students did not consider them to be unique and 
45(30%) of them did not know about tooth prints. 141 
(94%) of the respondents agreed that maintaining records 
will be helpful for the forensic experts in identifi cation, 
2(1.3%) disagreed and 7(4.7%) did not understand its 
importance. 132 (88%) of the participants were aware 
that the effects of Drugs, Nutrition and Diseases can 
also be manifested on the teeth, 8 (5.3%) disagreed 
to this and 10 (6.7%) of them were not aware of this 
fact. 93 (62%) of them were aware that there are some 

dental characteristics which are predominant in one of 
the racial groups which help in the racial identifi cation 
process. 14 (9.3%) disagreed to this and 43 (28.7%) 
of them did not know about the differences in teeth in 
different races. Loss of tooth due to assault is grievous 
Hurt, 116 (77.3%) were aware of this, 27 (18%) believed 
the given statement to be false and 7 (4.7%) of them did 
not consider it to be grievous hurt. Only 59 (39.3%) of 
the students were aware that it was diffi cult to dislodge 
your tooth or have it knocked completely out without 
affecting the surrounding soft and hard tissues. 52 
(34.7%) disagreed and 39 (26%) said they did not have 
knowledge about this.

Fig 1: If Blood Group can be determined from the cells of the Dental pulp cavity
Table 2: Awareness on application of Forensic Odontology

Statement/Fact Frequency Percentage 

A missing tooth can also help in establishing identity of a person

Agree 104 69.3%

Disagree 25 16.7%

Don’t Know 21 14%

DNA of an individual can be obtained from teeth also
Agree 91 60.7%

Disagree 25 16.6%

Don’t Know 34 22.7%

Criminals can be identifi ed through Bite marks left either in human 
tissues or in food stuffs

Agree 108 72%

Disagree 16 10.7%

Don’t Know 26 17.3%
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In mass disasters, comparison of Ante-mortem and Post-mortem 
Dental X-rays is done for Identification

Agree 104 69.3%

Disagree 11 7.3%

Don’t Know 35 24.3%

Dentures are useful in identification if they have patient’s name or 
code number included in them 

Agree 75 50%

Disagree 14 9.3%

Don’t Know 61 40.7%

 In Mongolians, lower molars have three 
roots. 17 (11.3%) of them agreed to this fact, 17 
(11.3%) disagreed and 116 (77.3%) did not know the 
differences in molar teeth among races. 39 (26%) of the 
respondents are agreed that in civilized societies, first 
permanent molar is larger than third molar of this fact. 
21 (14%) disagreed and 90 (60%) did not know of such 
a distinction between civilized and primitive societies. 
Only 48 (32%) were aware that Y-chromosome can be 
demonstrated from pulp of teeth. 22 (14.7%) disagreed 
and 80 (53.3%) did not know.

Discussion

Many studies have been done in the last decade to 
know the level of the knowledge and awareness on the 
subject of forensic odontology among students but all 
have been done on dental graduates and postgraduate 
students. Forensic odontology has multiple disciplines 
which not only includes dental identifications but 
also has recognition in abuse of children and elderly, 
age assessment and bite mark analysis that have legal 
importance.6 As per the curriculum established by the 
Medical Council of India, Forensic Odontology is taught 
in forensic medicine as a part of anthropology. Keeping 
that in the background, this study was conducted to 
assess the level of awareness among MBBS students on 
the subject.

According to the current study, 93.3% of the study 
group had basic knowledge regarding the definition of 
Forensic Odontology. 71.3% knew each individual has 
unique dentition and hence, they are also referred to as 
dental fingerprints. The term “Ameloglyphics” means the 
study of enamel rod end patterns.7 The uniqueness of the 
tooth print could be used as a valuable tool in forensics 
for personal identification, but 55.3% were unaware 

Cont... Table 2: Awareness on application of Forensic Odontology

of it. Though majority i.e. 74.7% of them were aware 
of the importance of dental examination in unknown 
and unidentified bodies, 39.3% did not know the vital 
role it played in identification of disfigured, mutilated 
or unidentifiable bodies in mass disasters. Forensic 
odontology is regarded as one of the most reliable and 
economical scientific methods for victim identification 
in mass disasters.8 Mass disasters are sudden, violent and 
unexpected events that are associated with a large number 
of casualties. These casualties can be treated both on an 
outpatient or surgical basis and medical doctors are first 
respondents to such cases. Thus, they may inherently 
become involved in the identification of victims. In 
mass disasters, like fire accidents or blast injuries, visual 
recognition of facial features and fingerprints is often 
not possible due to extensive soft tissue destruction; this 
requires the use of hard tissues such as bones and dentition 
for human identification. Though 94% were aware that 
maintaining Dental Records can be useful for forensic 
Investigation, 31.6% did not know that comparison of 
Ante-mortem and Postmortem Dental X-rays can be 
done for identification. Dentures are prosthetic devices 
that replace the missing teeth. They are made to be 
acid resistant, to survive elevated temperatures and to 
be easily retrievable after an accident. All dentures are 
marked with codes or unique identification number.9 
50% of the study group did not know that dentures have 
a crucial role in identification when they are marked with 
patient’s name or code number on them. These criteria 
show that the students were aware of general principles 
of forensic odontology; they had minimal knowledge 
about the applications of forensic odontology in routine 
practice. These findings are similar to those found by 
Khare P et al in their study on dental practitioners.10

As per the study conducted by Preethi S et al in 
Chennai, 93% percent of the dental practitioners lacked 
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formal training in collecting, evaluating and presenting 
dental evidence.11 Hence, medical graduates must not 
only be aware of basic techniques of identification but 
also about preservation of ideal samples to be sent for 
DNA analysis. 49.3% of the participants were not aware 
of the fact that teeth act as a source of DNA material. 
Pulp and cementum are the most valuable sources of 
nuclear DNA in the tooth and both these tissues along 
with dentine are good sources of mitochondrial DNA. 

Only 51.3% of the participants were aware that 
the presence of ABO blood group from soft and 
hard dental tissues makes it possible to assist in human 
identification even in decomposed bodies. 68% of 
the respondents did not know Y-chromosome can be 
demonstrated from pulp of teeth and sex determination 
by fluorescent staining of the Y chromosome is a reliable 
technique in teeth with healthy pulps.12 

Though 62% of the students were aware that each 
human race has its own characteristic appearance 
regarding dentition and there are certain dental 
characteristics which are predominant in some racial 
groups which help in the racial identification process. 
Majority did not know about specific characteristics of 
each human race like Mongolians have shovel-shaped 
incisors and their mandibular molars have three roots, 
88.6% of the participants did not know about that. 74% 
of them were also unaware of distinctions between 
civilized and primitive societies.

Teeth mineralisation gives a better estimate of 
chronological age than the bone mineralisation.13 Age 
of the individual can be estimated based on the type of 
etching patterns on the enamel.14 Dental profile comprises 
of a group of specific individual characteristics related to 
the teeth and surrounding tissues. These characteristics 
help in the estimation of age, sex, socio-economic status, 
personal habits, oral health, occupation and dietary 
status of the person.15 69.3% agreed that a single tooth 
can also help in establishing identity of a person, 30.7% 
did not know about dental profiling. 88% of the group 
was aware that teeth and surrounding tissues are affected 
by many local and systemic diseases. Drug abuse can 
lead to acidic erosion of enamel and increased numbers 
of decayed, missing and filled teeth in the mouth.

Majority of the students were aware of the 
medicolegal aspects of forensic dentistry. 77.3% of the 
respondents were aware of that fracture or dislocation 
of a bone or tooth, Grievous hurt as it is included in the 
seventh clause of Sec.320 of the Indian Penal Code. 
But 60.7% did not know that it is difficult to dislodge 
a healthy tooth without fracturing or loosening the 
neighbouring teeth. Bite marks can occur either in the 
victim or attacker or on both. Teeth are used as a weapon 
by the perpetrator and also in self-defence by the victim. 
In addition to the location of the bite mark, the type of 
severity of the injury may give investigators relevant 
clues as to the mental state of offender. 72% said they 
knew about bite mark analysis and the key role it plays 
in identification of the perpetrator.

Conclusion

The study revealed that majority of students showed 
adequate awareness in the basics of forensic odontology 
but lacked in knowledge about the applications of the 
subject in routine practice. Forensic Odontology plays 
a major role in the identification of unknown persons, 
unclaimed dead bodies and mutilated body parts in 
cases of mass disasters and natural calamities. Bite 
mark analysis has also been used as evidence by the 
judiciary all around the world including India. Because 
of inadequate practical exposure and training regarding 
latest trends in Forensic odontology and minimal 
importance given to the subject at the undergraduate 
level, it still remains at a nascent stage in India. Similar 
studies should be conducted on a wider scale to include 
medical graduates and emergency physicians.

As a health-care provider, medical professionals 
should understand the implications of forensic 
odontology. Hence, medical students should be included 
in periodic conferences and seminars conducted 
in forensic odontology which would improve their 
knowledge. Workshops may be conducted so that the 
practical skill would be developed in handling forensic 
odontology related cases in emergency medicine and 
forensic medicine departments. 
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Abstract
Background: Nationwide lockdown due to corona virus pandemic compelled the medical colleges to 
conduct online classes to compensate for the loss of academic period. Among all the available apps, Google 
classroom was found to be more user friendly app with many built in features. After using one month of 
Google classroom app in the department of Forensic medicine, a feedback survey was done to know the 
effectiveness of online classes and in particular about the advantages and disadvantages of Google classroom 
as a tool for teaching and learning online. 

Material and Methods: A Questionnaire which had both objective and open ended questions was 
administered to 150 phase II MBBS students who underwent online classes conducted by department of 
Forensic Medicine and 6 instructors who took classes. 

Results: Students felt that undergoing online classes was the best way of utilizing lockdown time (54%). 
Both students and teachers found the app very user-friendly and easy to navigate. Students felt that, using 
anytime anywhere (68%), interaction through private comment section (90%), getting the constructive 
feedback (86%) and material available for revision all the time (84%) were the advantages of Google 
classroom. While teachers found, tracking of assignment, grading system and record keeping as advantages. 
No automated update option, network issues, No search option and No integration were few disadvantages 
quoted by students and teachers. 

Conclusion: Online classes are the best way of utilizing the lockdown time to make up the loss of academic 
period. Google classroom is an effective tool for teaching and learning online classes because of its ease of 
use and features which are both teacher friendly and student friendly. 

Key words: Online teaching; Google classroom app; nationwide lockdown; feedback; teaching-learning 
interface. 
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Introduction

India declared nationwide lockdown due to Corona 
virus pandemic. During this lockdown, universities 
including RGUHS (Rajiv Gandhi University of Health 
Sciences) Bangalore, Karnataka took steps to declare 

holidays for medical colleges to contain the virus. 
Meanwhile RGUHS also urged medical colleges to start 
online classes to compensate for the loss of academic 
period. 

An online classroom is virtual classroom that allows 
participants to communicate with one another, view 
presentations or videos, interact with other participants 
and engage with resources in work group (1). An online 
class which utilizes electronic technologies for learning 
is called e- learning (2). Online classes can be synchronous 
that is usually scheduled in real-time and students 
should put aside their time to attend the online session 
whereas in asynchronous type one utilizes Computer 
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Mediation Communication (CMC) to achieve “anytime 
and everywhere” learning through online discussion (3).

In online classes students are not in the physical 
classroom. So making them connected is a great 
challenge to teachers. Here we are dealing with students 
who know technology very well (4) and are adult learners 
who prefer self-directed learning, exhibit readiness to 
learn, orientation to learning that is problem-centered 
rather than subject-centered and exhibit a relatively high 
degree of internal motivation (5,6). While on the other 
hand, instructors’ moves from being at the center of the 
interaction or the source of information to the ‘guide on 
the side’ (7). 

Research indicates that individuals prefer 
educational programs, “that are flexible with time and 
location (6). An app in mobile can improve the online 
learning experience by improving communication (8). 
There are many apps for online teaching and learning 
like, Zoom, Cisco webex, Impartus etc which provide 
live streaming of lectures. But many of these allow fewer 
students in free version. One of the major hurdles for 
live streaming of the class is poor internet connectivity 
which results in audio and video being not synchronous. 

Web 2.0 technologies have been integrated for many 
years into educational systems (9). Google is a popular 
Web 2.0 tools and Google Classroom is a new tool 
introduced in Google Apps for Education in 2014(10) 

Google classroom can be used for synchronous 
teaching using Google meet or asynchronous teaching 
using Google classroom. Asynchronous teaching and 
learning allows students to use material anytime and 
anywhere without time limit (10). Google Classroom is 
a learning management system that aims to simplify 
creating, distributing and grading assignments (1) . By 
keeping, all these points in mind, we decided to go ahead 
with Google classroom app as a tool for online teaching 
and learning. 

Forensic medicine has been described as a key to the 
past, the explanation of the present and to some extent a 
signpost to the future (11). Subject like Forensic Medicine, 
needs concepts which are clear and properly associated. 
We used Google classroom as an online teaching and 
learning platform to teach forensic medicine for MBBS 
phase II students. After using this app for 1 month, 

we collected students feedback on online classes and 
both students and teachers feedback on ease of use, 
advantages and disadvantages of Google classroom app.

Aims and Objectives

1. To analyse the effectiveness of online teaching

2. To get the feedback of students and teachers on 
Google classroom app with respect to ease of access, 
advantages and disadvantages. 

Materials and Methods

Second year MBBS students (n=150, Boys =82, 
Girls=68) and 6 instructors of department of Forensic 
medicine, S. Nijalingappa Medical College, Bagalkot, 
were included in the study. 

Sampling: Purposive sampling 

Study design: Descriptive 

Methodology

We created a Forensic Medicine class on Google 
Classroom app and asked students to join. Then 
instructors were asked to upload their power point 
presentation with background narrations narrated in 
their own voice on scheduled time in app. PPT having 
background narrations in instructors voice, to some 
extent gives the feel of connectedness to students. 

After the scheduled class was over, instructors were 
asked to upload assignments to the students covering 
the key concepts of the lecture. A stipulated time was 
given to student to complete the assignment and upload 
the answers. During this time, instructor was available 
for discussion with students to clear their doubts. Once 
the student submits the answers, teacher would evaluate 
the assignments and return the file with constructive 
feedback to the students. The students who have handed 
in the response in a given stipulate time were marked 
as present others considered as absent. Three late 
submissions (submission after the stipulated time) were 
marked as 1 absent (considering the network issues).

Data collection method: After one month of using 
Google classroom app for online teaching and learning, a 
feedback questionnaire was administered to the students. 
Questionnaire had 2 components. Questionnaire on ease 
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of App was adapted from Shaharanee et al(10) where 
students were asked to mark their response n 5- point 
Liekert’s scale 1- strongly disagree to 5- strongly 
agree). Other component of questionnaire contained 
combination of closed ended and open ended questions 
advantages and disadvantages of online classes and app. 
Instructors feedback was also collected. 

Statistical Analysis: Collected data was analysed 
using Microsoft excel sheet. 

Results

Table 1; shows the feedback of students about the 
advantages of online classes. About 54 % students felt 
that this was the best way of utilizing the lockdown time. 
Online classes allow them to maintain continuity with 
the subject (53%), regular assignments after the class 
help them to remember the concept well (48.6%). There 
were also responses regarding no hurry to copy the notes 
(18%) and stress free study (6.6%).

Table 2; shows the feedback responses on 
disadvantages of online classes. Around 39.33% students 
felt that online classes were not effective as traditional 
classes because it lacks student teacher interaction or no 
classroom environment. Few students also complained 
about distraction by pop ups (9.33%) and headache and 
eyestrain due to excessive use of mobile (5.33%)

Table 3; show the mean scores of the ease of use 
of Google classroom app. Among student, the scores 

of all the components were high. The highest score was 
for access of material on this app (4.71) then followed 
by signing into the app (4.62) and then navigation of 
the system (4.55). Among teacher, signing into the app 
(4.80) and easy navigation of the system (4.89) score 
were high. 

Table 4; shows the student responses about the 
advantages of the Google classroom. Around 68% 
students were responded saying it as they can use the app 
anytime and anywhere, they can view the material many 
times and revise (84%) which helps them to remember 
the subject well. Around 90 %( 135) students were 
happy about the private comment section which enables 
them to communicate with teacher. About 86% (129) 
students felt that instant feedback by the instructor helps 
them to improvise themselves in the area of lacunae. 
Few students (45%) also commented that they can keep 
a track of their assignments and grading system helps 
them to monitor their progress. 

Table 5; shows the disadvantages of Google 
classroom app. Around 46.6% of students responded 
that, app consumes lot of data and needs more storage 
space. Students also experienced network issues due to 
which they got late announcement (38%). Few students 
(21%) expressed the need for search option in the app, 
which will save them the time to find the material easily. 
Few students also expressed that they took time to adjust 
for the app (10.6%). Around 3.3% students experienced 
difficulty in uploading the assignment. 

Table 1: Advantages of online teaching 

Feedback responses
Boy

(n=82)
Girl

(n=68)
Total

(n=150)

Good utilization of lockdown time 51.2%(42) 57% (39) 54%(81)

Syllabus can be covered 45%(37) 63.2%(43) 53%(80)

Assignments helps in remembering the concepts 34.1%(28) 66.1%(45) 48.66%(73)

Can do other activities along with learning 12,2%(10) 11.7%(8) 12%(18)

No hurry to copy material 14.6%(12) 22%(15) 18%(27)

Overcame shyness 3.6%(3) 2.9%(2) 3.3%(5)

Stress free study 4.8%(4) 8.8%(6) 6.6%(10)
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Table 2: Disadvantages of online classes when compared to traditional classroom 

Feedback responses
Boy

(n=82)
Girl

(n=68)
Total

(n=150)

No classroom environment 36.5%(30) 42.6%(29) 39.33%(59)

Not interesting 6.1%(5) 11.7%(8) 8.66%(13)

Distractions by pop ups 14.6%(12) 2.9%(2) 9.33%(14)

Eye strain and headache 3.6%(3) 7.3%(5) 5.33%(8)

Table 3: Ease of Google classroom app usage (To be marked on Liekert scale, 1- strongly disagree to 5- 
Strongly agree). Method adapted from Shaharanee et al(10)

Questions
Student
(n=150)

Teachers
(n=6)

Accessible on all the devices mobile models 4.22 4.33

Signing on to the Google Classroom 4.62 4.80

Accessing course materials 4.71 ---

Sending and receiving assignment 4.12 ---

Submitting Assignment 4.00 ---

Navigating the system 4.55 4.89

Personalised learning experience 4.09 ---

Table 4: Advantages of Google classroom app

Feedback responses
Boy

(n=82)
Girl

(n=68)
Total

(n=150)

All classes in single app 24.4%(20) 27.9%(19) 26%(39)

Use anywhere and anytime 63.4%(52) 73.5%(50) 68%(102)

Can watch many times and revise 84.1%(69) 83.8%(57) 84%(126)

Regular notifications of classes 48.7%(40) 41.1%(28) 45.33%(68)

Interaction through private comment section 36.58%(30) 72%(49) 90%(135)

The grading system help in monitoring my performance 42.6%(35) 69.1%(47) 52.66%(79)

The feedback provided by the lecturer is useful. 89%(73) 82.3%(56) 86%(129)

Good for self learning process
best alternative for physical class

15.8%(13) 29.4%(20) 22%(33)

Time saver 8.5%(7) 8.8%(6) 8.66%(13)

Paperless or less paper work 10.9%(9) 27.9%(19) 18.66%(28)
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Table 5: Disadvantages of Google classroom app

Feedback responses
Boy

(n=82)
Girl

(n=68)
Total

(n=150)

No search option 24.3%(20) 17.6%(12) 21.33%(32)

Difficult to edit assignment and upload 3.6%(3) 2.9%(2) 3.33%(5)

No automated update 1.2%(1) 0%(0) 06%(1)

Took time to adjust for this app 7.3%(6) 14.7%(10) 10.66%(16)

No integration

It consumes lot of data and storage space 50%(41) 42.6%(29) 46.66%(70)

Late announcement due to network problems 32.9%(27) 29.4%(20) 38%(57)

ABBREVIATIONS 

MBBS: Bachelor of Medicine, Bachelor of Surgery

Discussion

Online teaching and its advantages

As India announced nationwide lockdown, many 
students got stuck at their hometown. In our study 
around 54% of students responded as online classes 
were the best way of utilizing lockdown time and regular 
assignments help them to remember things better than 
physical classroom (53%). Students felt study was stress 
free and there was no hurry to take notes. Few students, 
who were shy to ask questions in the physical classroom, 
were comfortable in asking questions through private 
comment section. The great advantage of online classes 
is that students become active learners. They are directed 
to solve problems through a self-regulated process. “This 
takes an approach of social constructivism in which the 
student must steer his/her own learning process”(12). 

Effectiveness of online classes

In our study around 59% of students expressed 
that, online classes were not. This may be possibly due 
to facilitators not been effective in making the class 
interactive. The primary disadvantage reported by 
students in online courses is the absence of interaction 
between instructor and student (13) which makes online 
classes less effective. Research supports the fact that 
course satisfaction is contingent upon course interaction 

(14). Students benefit greatly from strong feelings of 
a sense of community(15) and students who received 
consistent personalized instructor feedback exhibited 
higher satisfaction levels and academic gains” (16). 
The goal of online classes is to create a transformative 
learning which is an outgrowth of self-directed learning.

Ease of usage of Google classroom app

As Google classroom app is accessible on mobile 
there is high potential to increase the communication 
and interaction among participants in online classes (8). 

In our study, both teachers and students felt that, 
Google classroom app was easy to sign, easy access of 
material (4.71) and easy navigating system (4.55) and 
lowest score was for submission of assignment (4.0). 
This may be possibly due to the network issues faced 
by students. Google Classroom provides easy-to-use 
learning features with students of all categories able to 
cooperate. Mobile access to learning materials that are 
easy to interact and easy to mark is critical to online 
teaching and save time also (17, 18). 

Even though the students of 21st century are very 
well versed with use of app on mobiles but social use 
does not translate directly into educational use (19). 
In order to benefit from online courses, students must 
be comfortable with the technology. In our study we 
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found that, students were comfortable in using Google 
classroom app. 

Advantages of Google classroom app

Google Classroom is an educational interactive tool 
that allows creating an informatively rich educational 
environment (20). Whole process of administering 
assignments, grading, formative assessment, and 
feedback is simplified and streamlined as it integrates with 
other Google apps(1) . In our study, students expressed 
that interaction through private comment section (90%) 
helped them to overcome shyness while constructive 
feedback given by the instructors (86%) helped them to 
learn better. In online environment, students receive far 
less informal feedback thus the provision of effective 
assignment feedback is particularly important. In this 
app, students can view their grading and keep a track 
of their assignments and also view the assignments 
submitted by other students. This helps them know where 
they stand and get the sense of learning community. 
Mobile friendly app (68%) and material available for 
revision (84%) were other advantages quoted.

Disadvantages of Google classroom app

Though Google classroom is equipped with user 
friendly teaching and learning interface, it has certain 
disadvantages like no search option (21.33%), no 
automated update option, missed new announcements 
(38%) and app consumes lot of data and storage space. 

Teachers’ perspectives on Google classroom app

Google Classroom helps teachers save time, keep 
classes organized, and improve communication with 
students (1). This app also allows teachers to welcome and 
associate the guardians so they can track their children’s 
performance and get email declarations relating to the 
learning of their kids (21). Teachers suggested having a 
feature of individual folders for students. 

Conclusion

Online classes are the best way of utilizing the 
lockdown time to make up the loss of academic period. 
Google classroom is an effective tool for teaching and 
learning online classes because of its ease of use and 
features which are both teacher friendly and student 
friendly. 

Ethical Clearance: Ethical clearance obtained from 
institutional ethical committee.
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Abstract
Analysis of viscera. i.e subjecting the internal organs, body fluids and secretions to Forensic Science lab 
is a part of routine procedure in complete autopsy. The viscera is sent to lab for detected of any poison 
or substance abuse eg. alcohol, organophosphorus poisoning. This retrospective study was conducted in 
Government Thoothukudi Medical College, Department of Forensic Medicine, during the period of Jan to 
March 2018. A total of 100 cases whose viscera samples sent to the forensic science lab were analyzed by 
perusing inquest reports, history of the case, autopsy findings, histopathology reports, and viscera reports. 
The data obtained from the study was analysed. 78 (78%) cases were males and 22(22%) cases were females. 
The maximum number of cases 21(21%) was seen in 31- 40 years. Alleged history of poison ingestion was 
noted in 21(21%) cases, out of which poison was detected in 10(10%) cases only. The poison was not 
detected in 11 (11%)cases. with a history of sudden death in 35 cases out of which 9(9%) cases poison was 
detected. organophosphorus compounds were found in 11(11%) cases and ethyl alcohol was detected in 
6(6%) cases. Paraphenylene diamine was detected in one case and cyanide was detected in one case(1%). 
Hence it is recommended to send the viscera samples to the lab in all cases of sudden deaths. 
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Introduction

Analysis of viscera. i.e subjecting the internal 
organs, body fluids and secretions to Forensic Science 
lab is a part of routine procedure in complete autopsy. 
The viscera is sent to lab for detected of any poison 
or substance abuse eg. alcohol, organophosphorus 
poisoning. Poison is a substance that causes damage or 
injury to the body and endangers one’s life due to its 
exposure by means of ingestion, inhalation, or contact 
by Thomas WF et. all (1). Worldwide intentional 
poisoning is one of the important causes of mortality 
and morbidity by Eddleston M et. all (2). Distress due 
to loss in the business, failure in romance or differences 

with the intimate partner, or examination, emotional 
disturbances, and chronic diseases are the common 
reasons for intentional poisoning by Chowdhary AN et. 
all (3). 

The society of Forensic Toxicology and American 
Academy of Forensic Science combinedly recommends 
the following organs to be preserved for viscera analysis. 
Brain, Liver, Kidney 50 gms each. Heart blood 25 ml, 
peripheral blood 10 ml. Vitreous, bile and urine available 
quantity is collected (4). Studies have revealed that 
pesticides are the commonly used poisoning agents for 
intentional poisoning in India. As agriculture is a major 
profession in the rural part of India farmers stock the 
pesticides to eradicate the weeds and pests. Due to the 
easy availability of pesticides, they are commonly used 
by individuals to end their life in stressful situations. In 
medico legal cases most of the history of the case was 
not clear. The body may be found dead in some remote 
area or the house. The history of poison consumption 
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may be concealed by relatives due to want to insurance 
money. 

Materials and Methods

This retrospective study was conducted in 
Government Thoothukudi Medical College, Department 
of Forensic Medicine, during the period of Jan to March 
2018. A total of 100 cases whose viscera samples sent 
to the forensic science lab were analyzed by perusing 
inquest reports, history of the case, autopsy fi ndings, 
histopathology reports, and viscera reports. The data 
obtained from the study was analyzed. The cases in 
which viscera samples were not sent to the lab were 

excluded from the study.

Results and Discussion

Out of 100 cases analyzed 78 (78%) cases were 
males and 22(22%) cases were females. In marital status 
74(74%) cases were married and 19(19%) cases were 
unmarried and marital status was not known in 7(7%) 
cases. In analyzing religion 14(14%) cases belong to 
Christianity, 2 (2%) cases belong to Muslims and in 4 
(4%) cases not mentioned as their identity of the body 
was not established. 80(80%) cases belong to the Hindu 
religion. In the age group of 31- 40 years maximum 
number of cases 21(21%) was seen. In the age group of 
51- 60 years 20(20%) cases were seen.(Fig. 1)

Fig:1. Distribution of cases among age group

Alleged history of poison ingestion was noted in 21(21%) cases, out of which poison was detected in 10(10%) 
cases only. The poison was not detected in 11 (11%)cases. (Fig:2)

Fig:2. Distribution of cases according to the history of the case
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This is similar to the study conducted by Gupta B.D 
et.all (5) 7.37% of cases poison was not detected. In these 
cases, the autopsy report showed a smell of kerosene/ 
pungent smell/change in the color of gastric contents. 
Hence the opinion was given as “postmortem fi ndings 
consistent with history and inquest report, clinical 
fi ndings of poison, however, nature of poison was not 
detected in viscera report ‘’. 

The reason for non-detection of poison in the viscera 
may be due the deceased may have been unusually 
susceptible to the effects of the poison. The poison 
has been removed from the gastrointestinal tract by 
vomiting and purging. The poison may be detoxifi ed, 
conjugated, and eliminated by the kidneys. The detection 
of highly potent toxic substances with low lethal dose 
is quite diffi cult. Interference of proteins, fats, and 
decomposition products sometimes makes the detection 
diffi cult or rather impossible. Certain vegetable poisons 
may not be detected in the viscera as they have no 
reliable tests, while some organic poisons, especially 
the alkaloids and glucosides, may, by oxidation during 

life or by putrefaction after death, be split up into other 
substances having no characteristic reactions suffi cient 
to reveal identifi cation. This is especially likely to occur 
in case of very volatile, for example, gaseous poisons. 
Lack of reliable means of extracting the poison from 
substances containing it or no satisfactory tests available 
for its identifi cation Tyagi A et.all(6). Biological toxins 
and venoms that may be protein in nature cannot be 
separated from body tissues. Want care or skill on the 
part of the analyst (7)

. In cases brought dead with a history of sudden 
death in 35 cases out of which 9(9%) cases poison 
was detected. A poison was detected in one case of 
homicide i.e.- ethyl alcohol. Out of detected cases 
organophosphorus compounds were found in 11(11%) 
cases and ethyl alcohol was detected in 6(6%) cases. 
Paraphenylene diamine was detected in one case and 
cyanide was detected in one case(1%). Alcohol/ poison 
not detected in none of the cases with history of road 
traffi c accident(11%).(Fig.3)

Fig:3 . Type of poison detected in the study group.
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The cases reported as sudden deaths were seen 
in 40 to 60 years. In less than 20 years of age group 
11(11%) cases were seen. Out of 35 (35%) cases with 
alleged history of sudden death, 25(25%) of cases of 
atherosclerotic coronary arterial heart disease was the 
cause of death. This corresponds to the study conducted 
by Fatma Sene et.all (8) and 1 (1%) due to esophageal 
variceal bleed. No definite opinion on the cause of death 
was given in 14(14%) cases. “In these 14 (14%)cases, 
no external or internal injuries seen anywhere on the 
body, gross and microscopic features of the organ within 
normal limits, no poison was detected in the viscera. 

Another difficulty arises in concluding the cause of 
death is when viscera detected ethyl alcohol in internal 
organs but it is not at a fatal level, meanwhile autopsy 
findings of heart within normal limits, microscopy of 
heart, and other internal organs within normal limits. 
In this study, 3(3%) cases were fit into the above-
mentioned scenario. Forensic lab quantification of ethyl 
alcohol only done, the rest of the common poisons such 
as organophosphorus poisons, aluminum phosphide, 
plant poisons quantification was not done. 

Conclusion

Ideally all cases subjected to autopsy should be sent 
to viscera analysis for detection of poison. In mortuaries 
with excess overload of cases especially in our country 
not all cases brought for medico legal examination 
were subjected to viscera analysis. Only the cases with 
alleged history of poison ingestion, homicide cases, 
suspicious death, death in young age, viscera samples 
were preserved and sent to the lab. Major junk of cases 
was sudden death in this study 35 (35%) cases of sudden 
death were seen, in which no history of poison ingestion/
drug abuse was noted. Viscera analysis detected poison 

in these cases. Hence it is beneficial for the doctor to 
send the samples for viscera analysis in all cases of 
sudden deaths. 
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Abstract
Background: Innovative medical education technologies are used as alternate mode of teaching-learning of 
anatomy to undergraduate students. As knowledge of anatomy helps students in their clinical area, effective 
innovative teaching-learning tools need to be explored to build up their competency in anatomy. 

Aim: To find the outcome of application of digital visualizer in systematic teaching-learning of anatomy to 
undergraduate dental students. 

Materials and methods: A cross sectional study was undertaken among first year dental students studying 
at Penang International Dental College, Salem, India. 50 students were divided in two groups. The groups 
were subjected to conventional and aid-assisted teaching using digital visualizer in a cross-over design on 
separate topics with comparable level of difficulty. Both groups were assessed by pre and post-test followed 
by feedback from them in reference to use of digital visualizer as aid in regular anatomy teaching-learning 
process. 

Results: Both the conventional and aid-assisted teaching showed significant changes in students pertaining 
to gaining of subject knowledge and the mean post-test score was found to be higher with the use of digital 
visualizer. The post-test scoring using digital visualize in both groups was higher in osteology teaching 
(10.21±0.76 & 10.39±0.83) and cadaver specimen demonstration (8.76±0.44 & 8.80±0.41). In the feedback 
analysis, majority of the students considered digital visualizer as an innovative aid for teaching-learning in 
anatomy. 

Conclusion: The use of medical educational technologies can assist as a comprehensive tool in regular 
teaching learning sessions. The study will be further continued for first year medical students of our 
institution.
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Introduction

The use of advanced technology in medical 
education started gaining its importance over many 
years. The modern trend of use of advanced technology 
has been developed due to various challenges that were 
faced in medical education such as change in healthcare 
environment, new generation of learners’ expectations, 
change in curriculum mainly focusing on competencies 
and milestones and finally rapidly changing technology 
and its advancement.1 The prevalence of use of 
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technology for both undergraduates and postgraduates 
has become more common. The applications of advanced 
technology were used in training programs, continuing 
medical education and workshops.The technology aided 
teaching learning modalities facilitate the learners in 
all ways and means such as knowledge acquisition, 
improves decision making capacity, improves the 
necessary skills, and moreover the technology provides 
an educational environment that enables the learnersto 
learn without endangering the patient. 

The advancement of computer technologies enables 
the teacher to assess the learner’scompetencies and 
milestones, and trains the student, to access the medical 
knowledge at any time and thus becoming a life-long 
learner.The use of technology in medical education 
should be an additional tool or method for learning 
process and it should not turn to be an alternative or 
replacement for face-to-face learning. Technologies 
should be one of the tools in the educational toolbox. 
The medical educators should focus on the use and 
application of new technologies to transform the learning 
process as a collaborative and empowering experience 
for the learners.2

Digital visualizer provides high resolution magnified 
sharper image of any material that is focused on its 
inbuilt camera. These high resolution images enable the 
demonstrator to display all minute details of any small 
objects to a large group of learners. When a computer 
or laptop is connected with this digital visualizer, 
demonstration of any structures / procedures can be done 
easily even to a larger group of learners or trainees in 
outreach sites also.3,4 The first year students of medicine 
and dentistry in India are taught anatomy before they 
are exposed to patient care in the second year. The basic 
anatomy knowledge is very much essential for students 
to develop their clinical skills. The need of effective, 
innovative teaching-learning method has to be explored 
to enrich the competenciesof students in anatomy.5

During routine anatomy dissection the osteology 
and embryology demonstration is carried out for groups 
of 10-15 students (approximately). The implementation 
of competency based medical education (CBME) 
curriculum is much focused on the small teaching 
learning groupswhich is found to be difficult due 
to the paucity of faculty. In anatomy the osteology 

demonstration, embryology model demonstration, 
OSPE demonstration, basic clinical examination and 
basic clinical investigations interpretation (X-rays) 
can be managed well with lesser faculty to teach and 
train a large group of students through tutorials. In 
the conventional teaching method the students always 
complain that they were not able to interpret foramen 
in bones, parts in embryology models and so on. Some 
advanced innovative technological aids for better 
viewing and interpretation of demonstrated structures 
to the larger groups is very much essential in the 
current senario.6 Digital visualizer was introduced in 
the teaching-learning process for MBBS students at All 
India Institute of Medical Sciences (AIMS), Jodhpur 
(2016).6In the present studydigital visualizer was 
introduced in the teaching-learning process for BDS 
students from Malaysia at Penang International Dental 
College, Salem, India (2017).

Aim

• To find the outcome of application of digital 
visualizer in systematic teaching-learning of anatomy to 
undergraduate dental students. 

Primary objectives

• To assess the performance of students taught by 
digital visualizer 

Secondary objectives:

• To compare the performance of students by 
routine conventional teaching methods and visualizer 
aided teaching methods.

• To compare the teaching-learning process of 
2 different sections of anatomy (osteology and cadaver 
head & neck specimen demonstration).

Materials & Methods

The cross sectional study was approved by IEC 
of VMKV Medical College & Hospitals, Salem 
(Reference-VMKVMC/IEC/18/48). A qualitative and 
quantitative analysis was undertaken among the first 
year dental students studying at Penang International 
Dental College, Salem. 50 students were divided in two 
groups by random allocation method (Group A - 25 & 
Group B - 25). Groups were subjected to conventional 
and aid-assisted teaching using digital visualizer (Fig.1) 
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in a cross-over design separately for the topics from osteology and cadaveric head & neck specimen demonstration 
with comparable level of difficulty as two different sessions. Both groups were assessed by pre and post-test for both 
the sessions separately followed by feedback using validated structured questionnairefrom the students in reference 
to use of digital visualizer as aid in regular anatomy teaching-learning process. The mean, standard deviation and 
standard error mean of the assessment were calculated. The data were analyzed by paired t test to compare both the 
assessment using online GraphPadQuickCals t test calculator.

Figure – 1 Aid-assisted teaching using digital visualizer

Results

A cross-over design separately for the topics from osteology and cadaveric head & neck specimen demonstration 
was done as two different sessions for both the groups. Both groups were assessed by pre and post-test for both the 
sessions separately followed by feedback from the students.Both the conventional and aid-assisted teaching showed 
significant changes in the mean post-test score for both the sessions. The post test results of aid assisted teaching 
with the use of digital visualizerwas found to be statistically significant when compared to pretest (Table1). In the 
feedback analysis, it was noted that majority of the students considered digital visualizer as an innovative aid for 
teaching-learning in anatomy (Table 2).

Table – 1:Comparison of studentsperformance using conventional method and digital visualizer in osteology 
and cadaveric specimen demonstration

Groups Assessment

Osteology demonstration Cadaveric specimen demonstration

Conventional 
Teaching

Visualizer 
teaching

Conventional 
Teaching Visualizer teaching

Group A

Pre test 3.56 ± 2.09 4.21± 1.24 3.44±0.51 3.84±0.85

Post test 8.5 ± 2.04 10.21 ± 0.76 7.12±0.83 8.76±0.44

P Value 0.001*** 0.001*** 0.001*** 0.001***

Group B

Pre test 3.42 ± 1.91 3.17 ± 1.76 3.88±0.83 3.68±0.80

Post test 9.78 ± 0.69 10.39 ± 0.83 7.01±0.87 8.80±0.41

P Value 0.001*** 0.001*** 0.001*** 0.001***

Values are expressed as Mean ± SD, n = 25 in each group,# - non significant, * - significant, P value *P<0.05, 
**P< 0.01, ***P<0.001. Statisticalanalysis –Paired t test.
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Table – 2: Feedback of students on usage of digital visualizer in teaching process

S.no. Parameters Yes No Not sure

1. Do you want the usage of modern teaching aids by 
lecturers? 50 (100%) - -

2. Is digital visualizer teaching useful in osteology 
demonstration? 50(100%) - -

3. Do you prefer this visualizer aid as support mechanism for 
face-to-face learning or as an individual tool? 49(98%) - 1 (2%)

4. Is it useful in terms of perception of minor details? 45 (90%) 1 4 (8%)

5. Is there an ability to interact and clear doubt? 49 (98%) - 1 (2%)

6. In comparison of visualizer with conventional teaching at 
the table with bones, is this method better? 45(90%) 1 (2%) 4 (8%)

7. Is the understanding of the topic easier with visualizer? 49 (98%) 1 (2%) -

8. Is identifying the structures with visualizer more clear and 
precise? 48 (96%) - 2 (4%)

9. Is it easier to memorize the details? 45 (90%) 1 (2%) 4 (8%)

10. Is the linking of the structures with the verbal information 
faster and easier in thoughts with visualizer? 50 (100%) - -

11. Whether we need to continue use of visualizer for 
demonstration? 49 (98%) - 1 (2%)

12. Does visualizer have a role in enhancing confidence in 
subject and improving knowledge?

47
(94%)

- 3 (6%)

13. Does the use of digital visualizer make lecture interesting 
and interactive? 49 (98%) - 1 (2%)

14. Is digital visualizer good as an innovative aid for teaching-
learning in anatomy? 49 (98%) - 1 (2%)

Discussion

Today’s student generations are tech-savvy and they 
have divergent domain of learning by visual, auditory, 
reading, kinesthetic modes (VARK).6 The facilitators 
should train themselves in these teaching-learning 
modes and apply them to impart knowledge to students 
in their own way of interest.7,8,9 Earlier the education 

system mainly focused on the educator only where topic 
was taught as an information by them and not on the 
learner, who has been just considered as receiver of 
the information. But now the scenario has been totally 
changed towards learner oriented education. For many 
decades the teaching-learning delivery medium was via 
the “chalk-and-talk” method and Overhead Projector 
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(OHP) transparencies were considered as popular 
techniques.10 It was reported in various studies that 
use of traditional methods are considered to be the best 
for teaching-learning in biomedicine and medicine 
courses.11

Digital visualizer allows documents, books or 
slides, drawing, models and specimens to be displayed 
whenever required for demonstration and its usage is 
considered to be more feasible than overhead projector 
based presentation.2Various studies showed that the 
application of innovative teaching aids are necessary for 
illustrations and understanding not only in Anatomy,12but 
also in other subjects like Pharmacology,13Physiology,14 
Biochemistry,15 Community medicine,16 Obstetrics and 
Gynaecology17 etc. 

A study done by Ghatak et al., 2016using digital 
visualizer in India at AIMS, Jodhpur reported that 
both conventional and digital visualizer aid-assisted 
teaching when compared, digital visualizer teaching 
for osteology showed significantly higher post-test 
scoring(17.31±2.63) and embryology teaching also 
showed higher post-test scoring(15.72±1.79) whereas 
the post-test scoring of students using conventional 
methods was lower for both osteology teaching 
(14.46±2.76) and embryology teaching (14.08±2.30).6 
In the present study similarly the post-test scoring in 
both groups was higher in osteology teaching using 
digital visualizer(10.21±0.76 & 10.39±0.83) whereas 
the post-test scoring in both groups was found to be 
lower in conventional methods (8.5±2.04 & 9.78±0.69) 
(Table 1). The head and neck cadaveric specimen 
demonstration was also done using both methods of 
teaching. Similarly the post-test scoring in both groups 
was higher in cadaveric specimen demonstration using 
digital visualizer(8.76±0.44 & 8.80±0.41) whereas the 
post-test scoring in both groups was found to be lower in 
conventional methods (7.12±0.83 & 7.01±0.87) (Table 
1). 

Student’s feedback on the use of digital visualizer in 
teaching-learning of anatomy:

Students’ feedback is a need to evaluate any 
teaching-learning methodology and which helps the 
facilitator to identify the pros and cons of those various 
methods. 18 In the present study all the students preferred 
the usage of modern teaching aids by lecturers. The 

digital visualizer teaching was found to be useful in both 
osteology and cadaveric specimen demonstration for 
the students. In their feedback on the usage of visualize, 
students opined that their perception of minor details 
was good, identifying the structures was more clear and 
precise, understanding the topic was made easy, free to 
interact and clear their doubts, felt that the method was 
enhancing their confidence in subject and improving the 
knowledge. The students wanted to continue the use of 
visualizer for demonstration and also felt that it was good 
as an innovative aid for teaching-learning in anatomy 
(Table 2). The feedback was found to be similar to that 
of the study done by Ghatak et al., 2016.6 Various studies 
report that any system can be considered possible in its 
execution but the system has to be constantly modified 
as per the requisites of the students.19

Conclusion

The use of newer medical educational technologies 
can assist as a comprehensive tool in regular teaching 
learning sessions but they cannot replace the conventional 
teaching methods. A thorough understanding and 
comprehension of a topic can be made much easier with 
the aid by the facilitator. The outcome of the study in 
application of digital visualizer in systematic teaching-
learning of anatomy to undergraduate dental students 
was found to be more feasible and applicable. The 
performance of students taught using digital visualizer 
was found to be good than the routine conventional 
teaching methods. When the teaching-learning process 
of different sections of anatomy such as osteology, 
cadaveric specimen demonstration was compared with 
conventional method, the digital visualizer teaching 
method was found to be more effective for all sections. 
Infuture the study will be further continued for first year 
medical students of our institution.

Limitations of the Study: The study has to be done 
on more topics and in different sections of anatomy in a 
larger group of students. The study has to be continued 
over years together to show its effectiveness.

Ethical Clearance: The study was approved by 
IEC of VMKV Medical College & Hospitals, Salem 
(Reference-VMKVMC/IEC/18/48). 

Source(s) of support - Nil
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Abstract
Background: Assertive behaviour promotes a feeling of personal power and self-confidence. These two 
components are commonly lacking in individual/students. Becoming more assertive empowers individuals 
by empowering self-esteem, without diminishing the esteem of others. Purpose: To systematically review 
the articles to assess assertiveness among nursing students in selected Nursing colleges. Method: The search 
of significant articles including assertiveness and its correlates among nursing students was carried out in 
PubMed/Medline, Google Scholar and other databases. It includes both Qualitative and Quantitative studies 
were evaluated according to predefined quality criteria. Medline and PubMed were searched to identify 
peer-reviewed English-language studies published between 1985 and March 2018 reporting Assertiveness 
among nursing students. Total 250 studies were selected for review, out of which only 30 Studies were found 
appropriate to be included in the study. Results: Analysis was done 90 papers were retrieved by the search. 
Among them, 30 were evaluated to be of higher quality. These Studies included sample of nursing students 
and excluded Non Nursing Students. Conclusion: Based on the review it was concluded that the level of 
assertiveness among nursing students studying in advanced Semesters was increased slightly as compared to 
those displayed by first-semester. It was also concluded that concluded that there was significant correlation 
found between the assertiveness and academic achievement and with self- esteem.

Keywords: Assertiveness, Self Esteem, Nursing Students.

Introduction

Assertive behavior helps us feel good about ourselves 
and increases our self-esteem. Assertive honesty is 
not an outspoken declaration of everything that is on 
one’s mind. It is instead an accurate representation of 
feelings, opinions, or preferences expressed in a manner 
that promotes self-respect and respect for others. 
Communication must occur in an appropriate context in 
ordered to be considered assertive.1 

Students nurses who are aggressive defend their own 
basic right by violent the basic right of other. Feeling 
are often expressed dishonestly and inappropriate .They 
express an air of superiority , their voice are often 
loud, demanding and angry and cold , without emotion 
They not listen anyone and showing aggression if task 
is not fulfilled according to their desire. When nursing 
students express a lack of confidence and a lack of 
assertiveness, patients may notice. If those patients do 
not feel that nursing students are confident in their work, 
skills and practices they will not have a strong trusting 
relationship.2

Self-esteem is directly related to assertiveness. 
It is used to describe a person’s overall sense of self-
worth or personal value. In other words, how much you 
appreciate and like yourself. It plays a significant role in 
your motivation and success throughout your life.3 
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Material and Methods

Research Design: A systematic review was 
conducted by electronic search to identify articles in 
PubMed/ Medline, and Google Scholar. 

Inclusion criteria: The study includes the studies 
like Descriptive, cross sectional, systematic review, 
quasi experimental studies and qualitative which are 
related to assessment of assertiveness and Self Esteem 
among Nursing Students. 

Exclusion criteria: The study excludes studies on 
assessment of assertiveness and self-esteem among non-
Nursing students.

Data Analysis: The data was grouped and analyzed 
in terms of Meta-analysis. Relevant articles based on 
the topic assertiveness and Self Esteem among Nursing 
Students were identified by search of significant articles 
PubMed/Medline, SCOPUS, CINAHL, PsychoINFO, 
Elsevier and Google Scholar with the following key 
words: Assertiveness, Self Esteem and Nursing Students

The search generated a total 90 articles. Out of 50 
articles, the full texts of the 13 articles were retrieved 
and reviewed.

Results

A systematic review was done to assess assertiveness 
and Self Esteem among nursing students in selected 
Nursing colleges. Total 50 studies were selected for 
review out of which 13 were found appropriate for 
systematic review. The reviews were divided into two 
different areas:

Ø Related to Assertiveness among the nursing 
students.

Ø Related to Self Esteem among Students.

Related to Assertiveness among the nursing 
students

Out of 8 studies, 1 Study was Comparative study 
done to compare the assertiveness scores of sophomore 
level nursing students and senior level-nursing students. 
The findings of the study revealed that the sophomore 
level students were found to be more assertive than the 
senior level-nursing students.2 Among these Studies, 
3 Studies were Cross- Sectional Studies assessed the 

level of assertiveness among the IInd year B.Sc. nursing 
students and To find out the association between level of 
assertiveness among second year B.Sc. Nursing students 
with their selected socio demographic variable4, 2nd study 
was conducted to assess the relationship of assertive 
behavior and self-esteem with each other and with other 
demographic variables among nurses5 and 3rd study 
was carried out to evaluate the relationship between 
assertiveness and depression as well as investigate 
assertiveness and depression levels in the students6. 
Among these Studies,2 studies were Descriptive research 
studies which assess level of assertiveness among 
undergraduate Nursing students in Greece7 whereas 
other study was conducted assess the changing level of 
assertiveness during the pre-registration among nursing 
students8 . 1 study was correlational study which was 
conducted to assess the correlation between the assertive 
behavior and self-esteem among adolescents9.

Sample Review

A descriptive study was conducted to investigate 
the high assertiveness level i e sophomore level nursing 
students and senior level-nursing students. A total of195 
nursing students were selected by using convenience 
sampling techniques. Data was collected by using 
demographic variables and Rathus assertiveness 
schedule. The data was analyzed by using the descriptive 
and inferential statistics. The results of the study showed 
that majority of the sophomore and senior level-nursing 
students were Caucasian. Hence, the study concluded 
that males were having higher assertive behavior then 
female students. A significant difference (p=.049) was 
found between assertiveness scores of students who 
were employed (4.69) and those who were not (9.21). 
The researcher suggests that the students who were 
not employed may not be aware about knowledge and 
effective communication skills essential for successful 
assertiveness.

A cross- sectional study was conducted to find out 
the association between the assertiveness with selected 
demographic variables among 100 B. Sc. (N) students 
by using purposive sampling techniques. Data was 
collected by using socio demographic variables and 
Rathus Assertiveness rating scale. Data was analyzed by 
using the descriptive and inferential statistics .The Chi-
Square test was used to assess the association between 
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the level of assertiveness among B.Sc.( N) 2nd year 
students with their demographic variables The result 
of the study showed that out of 100 B.Sc.(N) students, 
3(3%) of nursing students in the category of non-
assertive, 6(6%) students was situational nonassertive, 
27(27%) students was somewhat assertive, 41(41%) 
students were assertive and 23(23%) students was 
probably aggressive .The findings of the study showed 
that there is no significant association between the 
level of assertiveness among BSc(N) 2nd year students 
with the selected socio demographic variables like age, 
religion, place of residence and type of family.

A descriptive correlational survey was done to find 
out the relationship between assertiveness and self-
esteem among 60 adolescents was selected by using 
random sampling technique. Data was collected by 
using Rathus assertiveness schedule and Rosenberg 
self- esteem Scale. The data was analyzed by using 
descriptive and inferential statistics. The result of the 
study showed that majority of the adolescents (75%) in 
the category of moderately assertive and high self-esteem 
was (53.33%).There was a positive correlation (r=0.64) 
found between the assertive behavior and self-esteem of 
the adolescents and a significant association was found 
between the assertive scores with the age & education 
level of the adolescents. Hence it was concluded that 
Education level of the adolescents was the only variable 
significantly associated between the assertive and self-
esteem scores.6

Related to Self Esteem among Students

Out of 6studies, 1 study was Quasi-experimental 
study which was conducted to evaluate or enhance the 
self-esteem among 922 nursing students10. Among these 
studies, 2 studies were Cross sectional study which was 
conducted to assess the self-esteem among 300 nursing 
students which showed that male and female student 
respondents indicated positive senses of self-esteem11 
whereas other study was conducted medical universities 
in Tehran among 332 students by using the stratified 
sampling to determine the self-esteem of nursing 
students and compare the self-esteem of nursing students 
to four of medical universities in Tehran.12 Among these 
studies, 1 study was exploratory study which aims to 
assess the level of self-esteem among adolescents and 
to associate the self-esteem among adolescent with their 

selected demographic variables and the finding of the 
study showed that majority of adolescents had moderate 
level of self-esteem13. Among these studies, 1 study was 
correlational study which was conducted to investigate 
the relationship between the self-esteem , assertiveness 
and academic achievement among 701 female students 
and the result of the study concluded that there was 
significant correlation found between assertiveness and 
academic achievement, and finally self- esteem with 
assertiveness14.

Sample Review

A cross sectional study was conducted to assess 
the self-esteem among 300 nursing students selected 
by stratified random sampling in college of Nursing 
(University of Mosul, Iraq in 2015. Data was collected 
by using the demographic variables and RSES. The 
data were analyzed by using descriptive and inferential 
statistics. The result of the study showed that male and 
female student respondents indicated positive senses 
of self-esteem, when the perceived self-worthy of the 
male students was differentiate with the female. It also 
showed that self-esteem scores were (29.3±0.2) with 
range (20-40), (54.7%) of nursing students had Moderate 
self-esteem level, (29%) had High level self-esteem and 
(16.3%) had low level self-esteem. Male students had 
more scores (30.4±1.2) than female students (29.1±0.1)

A Correlational study was conducted to investigate 
the relationship between the self-esteem , assertiveness 
and academic achievement among 701 female students 
by using the stratified random sampling techniques .Data 
were collected by using the demographic information 
, Coppersmith Self-Esteem scale and Gambrills and 
Ritchie’s assertiveness questionnaire. Data were 
analyzed by using the descriptive and inferential 
statistics. The result of the study concluded that there 
was a significant correlation found between assertiveness 
and academic achievement (p ≤ 0.001), assertiveness 
and birth order was (p: 0.006), and finally self- esteem 
with assertiveness was (p ≤ 0.001).

Ethical Clearance: Ethical approval was taken from 
the institutional ethical committee of M.M University 
Mullana, Ambala. , Haryana for conducting the study.
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Abstract
Cryotherapy refers to treatments that are done at reduced temperatures. In the recent times, Cryotherapy has 
found use in the field of endodontics during root canal irrigation, primarily to reduce post-operative pain 
after non-surgical endodontic therapy. In this review, we are throwing some light over use of Cryotherapy in 
root canal irrigation, its clinical implications along with positive and negative side effects based on currently 
available literature. Vital pulp cryotherapy is a process in which sterile water ice shavings are applied on 
exposed pulp tissue. Cryogenic fluid, when used as an irrigant has shown efficacy in antibacterial action 
as it can reach the desired depth and bring about immediate freezing of bacterial cells along with their 
subsequent Cryodestruction. Use of cold saline solution (2.5 0 C) as the final irrigant brings about reduction 
in external root surface temperature by more than 100C for 4 minutes, which might be produce a local anti-
inflammatory effect in the periradicular tissues. In addition, Various clinical and experimental studies have 
highlighted the role of Cryoirrigation in controlling post-operative pain after endodontic therapy.
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Introduction

The word “cryotherapy” comes from the term 
“cryos” meaning “very cold” or “ice-cold” in Greek 
language. Therefore, cryotherapy refers to treatments that 
are done at reduced temperatures.1 The early Egyptians 
used low temperatures in the treatment of inflammation 
and lesions as early as 2500 BCE. Hippocrates, who 
used Cryotherapy, suggested local and/or systemic ice 
application for medicinal purposes.2 The purpose of 
Cryotherapy is to reduce heat and as a result, benefit from 
a reduction in inflammation.3 Cryotherapy has been in 
use in control of pain for more than 50 years.4 The three 

important physiological tissue reactions following the 
application of low temperatures are, a reduction in the 
local blood flow, a decrease in metabolic activity, neural 
receptor activation in the subcutaneous tissues and skin. 
5 This treatment is commonly used in various medical 
fields, like neurology,6 orthopaedics, 7physiotherapy,8 
traumatology,9 plastic surgery,10 maxillofacial surgery,11 
dental surgery,12 and relatively recently endodontics.13,14

Cryotherapy has been in use for more than 50 years 
in oral medicine and in pathology. However, Evidence 
of tissue degradation by freezing dates back to 1851. 

Initially, this use was limited to treating lip cancer 
and cancer of the oral cavities. It’s uses in the area of 
the head and neck are currently extensive and include 
treatment of various benign growths in the skin, as well 
as malignant lesions.15

In the recent times, cryotherapy has found use in 
the field of endodontics during root canal irrigation, 
primarily to reduce post-operative pain after non-
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surgical endodontic therapy.14 In this review, we are 
throwing some light over use of cryotherapy in root 
canal irrigation, its clinical implications along with 
positive and negative side effects based on currently 
available literature. 

1.Vital Pulp Cryotherapy

When a carious tooth is diagnosed with reversible 
or irreversible pulpitis and caries excavation leads 
to direct or indirect pulp exposure, then vital pulp 
capping or partial pulpectomy is the choice of treatment. 
However, Pulps that have a pre-treatment diagnosis of 
necrosis or upon pulp chamber access are observed to 
have partial necrosis of the pulp; vital pulp therapy is 
contraindicated. It is necessary to remember that pulpal 
bleeding may be a clinical marker for the severity of 
pulpal inflammation.16 Haemorrhaging in pulps with a 
pre-treatment diagnosis of mild or reversible pulpitis 
appears to stagnate and be easily regulated with ice 
application. Cryo-technique involves the use of sterile 
water ice shavings over the exposed pulpal tissue. The 
melted ice should then be removed with a high-speed 
suction after one minute, followed by irrigation with 
17% EDTA.17 Use of sodium hypochlorite is not advised 
while performing vital pulp cryotherapy procedure, 
since it has been shown to destroy pulpal stem cells.18 
Use of EDTA solution is encouraged since has been 
shown to release bioactive growth factors from dentin, 
thereby stimulating secretion of matrix, odontoblastic 
differentiation, and tertiary dentin formation along with 
promoting adhesion, migration, and differentiation of 
dental pulp stem cells.18,19

In case of profuse bleeding, partial pulpectomy can 
be performed in order to remove the inflamed pulp tissue 
before placing sterile ice shavings while performing 
vital pulp cryotherapy.17

2.Role in Antimicrobial Action 

Various irrigating solutions have been used in 
endodontics to reduce the bacterial load in the root canal 
system. Of the available solutions, Sodium hypochlorite 
(NaOCl) is currently the most commonly used.20,21

Yamamoto and Harris22 have explained the effects 
of Cryotherapy involving use of liquid nitrogen over 
microorganisms. The process of freezing and thawing 

has shown to cause disruption of the cell wall, leakage 
of intracellular constituents and conformational 
changes in protein structure. The cryogenic fluid has 
been experimentally used in various studies against 
the gold standard irrigant, sodium hypochlorite, and 
has shown more efficacy in antibacterial action as it 
can reach the desired depth and bring about immediate 
freezing of bacterial cells along with their subsequent 
cryodestruction.23

3. Role in Reducing periapical inflammation 

Periapical Inflammation has been associated with 
injury to the periapical tissues before, during or after the 
endodontic therapy. The result of periapical extension of 
pulpal inflammation, excessive instrumentation beyond 
the root apex during cleaning and shaping of root canals 
or over extended obturation can lead to periapical 
injury and result in periapical inflammation with classic 
signs of increased local temperature, swelling, pain 
and redness. Vera et al.24 have established the fact that 
cryotherapy helps to reduce the external root surface 
temperature during endodontic treatment. Use of cold 
saline solution (2.5 0 C) as the final irrigant brings 
about reduction in external root surface temperature by 
more than 100C for 4 minutes, which might be produce 
a local anti-inflammatory effect in the periradicular 
tissues.24 Inflamed periradicular tissues may be treated 
with cryotherapy by intracanal irrigation with a cold 
substance along with a negative pressure irrigation 
device. The micro cannula of the negative pressure 
system can be applied to the full working length (WL) 
and to the continuous flow of the irrigant.24,25

4.Role in Reducing Post-operative pain

Various clinical and experimental studies have 
highlighted the role of cryoirrigation in controlling 
post-operative pain after endodontic therapy. Keskin 
et al.14 evaluated the efficacy of saline solution at a 
temperature of 2.5 °C when used as the final irrigant on 
postoperative pain after single-visit root canal treatment 
of vital teeth, and found it to be extremely effective. 
Similar results were found by Al Nahlawi et al. 13upon 
evaluation of level of post endodontic pain with the 
usage of intracanal cryotherapy with negative pressure 
irrigation (EndoVac) after vital single-visit endodontic 
treatment. As far as pain control during treatment of 
necrotic pulps is concerned, Vera et al. 26 concluded 
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the results in favour of cryotherapy after conducting 
randomised control trials. Gundogdu et al.1 found 
that all the cryotherapy applications i.e. intracanal, 
intraoral, and extra oral application resulted in lower 
postoperative pain levels and lower VAS scores of 
pain level in all the human subjects. Pain control with 
intracanal cryotherapy can be attributed to the fact that 
cold therapy results in a decrease in the flow of blood 
due to induced vasoconstriction at the application site 
followed by reduction in tissue metabolism and oxygen 
utilisation which in turn minimises oedema and local 
release of pain mediators.6 At the same time, leukocytes 
play a vital role in the inflammatory response of a soft 
tissue lesion. Therefore, cryotherapy has been shown 
to be effective in decreasing the amount of leukocytes 
adhering to the endothelial wall of capillaries, resulting 
in less of these cells migrating to the affected tissues, 
reducing endothelial dysfunction and inflammatory 
response.27 Moreover, it affects peripheral nerve 
endings by decreasing the threshold needed to trigger 
the tissue nociceptors and the pace of painful nerve 
impulses. Cryotherapy causes a local anaesthetic effect 
by lowering the threshold for activation of these tissue 
nociceptors and the pain signal conductivity.26

Conclusion

Cryotherapy has been used in other dental 
specialities over the years, and has recently found its use 
in Endodontics. Studies have been conducted to evaluate 
the effectiveness of cryoirrigation in reducing periapical 
inflammation, reducing post-operative pain and also 
it’s antimicrobial action. In addition, cryotherapy has 
also been shown to be an effective adjunct in vital 
pulp therapy. The initial research on cryotherapy have 
shown promising results. Further research is required to 
investigate the benefits of cryoirrigation in treatment of 
pulpal and periradicular diseases. 
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Abstract
Background: Pelvic girdle pain is frequently reported musculoskeletal disorder in pregnant women. The 
condition is complex and underlying mechanism is unclear. Onset of pain is usually at 14-30 weeks of 
gestation.

Pregnancy hormones soften and stretch the ligaments of the body allowing the pelvis to open slightly during 
labour thus allowing easier passage. This leads to less stable pelvis. Women experiences reduced capacity 
for activities such as standing, walking and sitting.PGP results in greater disability in pregnant women. 
Pelvic instability and pain due to increased lumbar, thoracic and pelvic mobility due to secretion of relaxin 
hormone lead to increased ligament laxity and there is slightly larger range of movement in the pelvic joint.
[3] 

PGP is diagnosed on the basis of site of pain and ability to the pain by using the pain provocation tests. PGP 
is managed conservatively by a multidirectional team. It include addressing the psychosocial implication for 
the women and family. Approach should be implemented for activity modification , pelvic support garments, 
manage acute exacerbations, physiotherapy and exercise program to prevent progression of symptoms.

Objective: To find out the prevalence of pelvic girdle pain in post partum women.

Method: An observational study was carried out using a cross sectional study design. The study was 
conducted in the city of Karad, Maharashtra. Study was conducted using a sample size of 64 post partum 
women for a period of 6 months. The inclusion criteria was 20-40 years of females were included who were 
had FTND. Exclusion criteria was obese females, pre pregnancy low back pain, women with high risk of 
pregnancy and any kind of trauma to pelvic during pregnancy.

Results: The results showed that 60.93% women have pelvic girdle pain during their post partum period by 
using FABER, P4 test and pelvic girdle questionnaire (PGQ).

Conclusion: On the basis of the result of the study, it was concluded that there is significant pelvic girdle 
pain in post partum period.

Keywords: Pelvic girdle, post partum period, FABER test, P4 test, Pelvic Girdle Questionnare (PGQ).

Introduction

Pelvic girdle pain is frequently reported 
musculoskeletal disorder in pregnant women. It is 
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universal problem affecting approximately 50% of 
all pregnant women. The condition is complex and 
underlying mechanism is unclear. Pain is not limited to 
a particular trimester during pregnancy but it is often 
experienced throughout pregnancy and the postpartum 
period. Onset is usually at 14-30 weeks of gestation. 
Pregnancy hormones soften and stretch the ligaments 
of the body allowing the pelvis to open slightly during 
labour thus allowing easier passage. This leads to less 
stable pelvis.Some women appear to be capable to 
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handle the increased range of movement by improving 
muscle function but the other women cannot.[1]

Pelvic girdle pain (PGP) is defined as pain between 
the posterior iliac crest and the gluteal fold, particularly 
vicinity of the sacroiliac (SI) joint, which may radiate to 
the thighs and hips. Pelvic girdle pain can occur with or 
without pain in pubic symphysis.

PGP disorder comprise a distinct subgroup with 
a unique clinical presentation and need for specific 
management. Women experiences reduced capacity for 
activities such as standing, walking and sitting. PGP 
results in greater disability specially in the pregnant 
women. It will lead to poorer quality of life as result of 
being unable to carry out normal roles and predisposes 
to chronic pain syndrome.

There are multiple factors are responsible for 
development of PGP. It is related to hormonal, 
biomechanical, traumatic, metabolic, degenerative 
factors and genetic factors.[2] For developing PGP 
biomechanical pathophysiology is shifting of maternal 
centre of gravity towards anteriorly that transfers the 
forces onto lumbar spine and the enlarging uterus causes 
stress in the lower back and pelvic girdle. Anterior 
shift is associated with pubic symphysis pain and that 
indicates the women is having pelvic girdle pain. There 
are compensatory postural changes occurring in the 
pregnant women and that are increased lumbar lordosis, 
rounded shoulders, gait changes.

There will be pelvic instability and pain due to 
increased lumbar, thoracic and pelvic mobility due to 
secretion of relaxin hormone lead to increased ligament 
laxity and there is slightly larger range of movement in 
the pelvic joint.[3]It is not compensated by altered neuro-
motor control, therefore pain may occur lead to widening 
and separation of the symphysis pubis.

Women with pelvic girdle pain experiences 
stabbing, shooting, burning type of deep unilateral or 
bilateral pain in gluteal region between the iliac crest 
and gluteal fold that may radiate to posterior thigh.Pain 
while turning in the bed is may be sign of having pelvic 
girdle pain.PGP is reported when there are increase in 
weight bearing activities, walking, standing up from 
chair and climbing stairs. Another commonly seen are 
poorer quality of life, work dissatisfaction and stress[4]. 

Women with previous pelvic or lower back pain, 
trauma to the pelvis, multiparity, increase in body mass 
index, physically demanding work, emotional distress, 
addiction of smoking and drinking while pregnancy, 
age factor, hormonal contraceptive use increases the 
woman’s risk for developing the pelvic girdle pain.[5]

PGP is diagnosed on the basis of site of pain and 
ability to the pain by using the pain provocation tests.PGP 
is managed conservatively by a multidirectional team. It 
include addressing the psychosocial implication for the 
women and family. Approach should be implemented 
for activity modification , pelvic support garments, 
manage acute exacerbations, physiotherapy and exercise 
program to prevent progression of symptoms. 

Methodology

An observational study was carried out using a cross 
sectional study design. The study         was conducted in 
the city of karad, Maharashtra. The samples were chosen 
using the simple random sampling method. Study was 
conducted using a sample size of 64 post partum women 
for a period of 6 months. The inclusion criteria was 20-
40 years of females were included who were had FTND. 
Exclusion criteria was obese females, pre pregnancy low 
back pain, women with high risk of pregnancy and any 
kind of trauma to pelvic during pregnancy.

Procedure:

The study was conducted in Krishna hospital, 
Karad. Subjects of this study were selected according to 
inclusion and exclusion criteria and written consent was 
taken. Full term normal delivery women’s were included 
in this study. They were instructed with all the details 
assessment that they have going to undergo.

The patient were assess for the pelvic girdle pain 
with the help of FABER and P4 test. To perform FABER 
test patient is in supine with hip flexed. Patients leg is 
then externally rotated and abducted, with the ipsilateral 
heel resting on the opposite knee. The test is positive if 
there is the pain in the ipsilateral joints of the pelvis.

In the P4 test patient lies in the supine position and 
hip is flexed to 900.Downward pressure is applied to the 
knee along the axis of the femur. The test is positive if 
pain in elicited in the gluteal region.
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After the confirmation of pelvic girdle pain they ask to fill up the pelvic girdle questionnaire. Total score of 
pelvic girdle questionnaire was calculated.

Findings

Table no.1 PGQ score

PGQ score Frequency %

≤50 25 39.06%

≥51 39 60.94%

This table shows that percentage of PGQ score below 50 is 39.06% and above 51 is 60.94% respectively.

Table no. 2 PGQ Score in age group 20 -≤30

Mean±SD T value P value Interference

Age (20-≤30) 26.70± 2.57 60.44 <0.0001 Extremely significant

PGQ Score 48.85±16.33 17.44 <0.0001 Extremely significant

This table shows the age group wise PGQ score. The age group is 20-≤30 with mean±SD 26.70± 2.57 and PGQ 
score mean SD is 48.85 ±16.33

Table no.3 PGQ Score in age group 31-≤ 40

Mean±SD T value P value Interference

Age (31-≤40) 33.83±2.119 87.46 <0.0001 Extremely significant

PGQ Score 55.26±12.42 24.37 <0.0001 Extremely significant

This table shows the age group wise PGQ score. The age group is 31-≤40 with mean±SD is 33.83±2.119 and 
PGQ score mean±SD is 55.26±12.42.

Table no.4 FABER Test findings

Findings %

No. of positive findings 39 60.94%

No. of negative findings 25 39.06%

This table is used for positive and negative FABER test findings. Above table shows that there are total 39 
subjects have positive FABER test and 25 subjects have negative FABER test .
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Table no.5 P4 Test findings

Findings %

No. of positive findings 39 60.94%

No. of negative findings 25 39.06%

This table is used for positive and negative P4 test findings.

Above table shows that there are total 39 subjects have positive P4 test and 25 subjects have negative P4 test .

Discussion

Pelvic girdle pain is the frequently reported 
musculoskeletal disorder in pregnant women. Pain is 
experienced throughout pregnancy and post-partum 
period. There are multiple factors that will lead to pelvic 
girdle pain that are hormonal, genetic, biomechanical, 
traumatic. Due to this factors there will be reduced 
capacity for activities like walking , standing and sitting, 
later it result in greater disability if remain unnoticed. It 
may lead to poorer quality of life as being unable to carry 
out normal roles in the life. Therefore early detection 
and treatment of pelvic girdle pain is important factor.

The aim of the study was to find out the prevalence 
of pelvic girdle pain in post-partum women. The project 
were done in 6 months of duration with sample size of 
64 females with age group of 20-40 years. Subjects were 
selected as per inclusion and exclusion criteria. The 
confirmatory diagnosis of pelvic girdle pain was done 
with the help of FABER test and P4 test.

After confirmation of pelvic girdle pain patient’s 
consent form was taken and then ask to fill the pelvic 
girdle questionnaire, which includes 25 questions and 
their total score were calculated.60.34% patients have 
total score above 51 out of 100.

Table no 1. Shows PGQ score frequency and 
percentage. ≤ 50 score percentage is 39.06 % and ≥51 
score percentage is 60.34 %

Table no 2. Shows PGQ score in age group 20-≤30.

Table no 3. Shows PGQ score in age group 31-≤40.

Table no 4 &5 shows FABER test and P4 test 
findings respectively. In that 39 subjects have positive 
findings and 25 subjects have negative findings.

This study showed that there is significant pelvic 
girdle pain in the post-partum period of the pregnant 
women with the help of P4 and FABER tests. Which 
were causative factors for the pelvic girdle pain. 
Therefore the findings suggest that therapist should 
consider the factors that impact on pelvis and around 
structures in the pregnancy which leads to pelvic girdle 
pain in post-partum women.

Conclusion

On the basis of the results of the study, it was 
concluded that there is significant pelvic girdle pain 
in the post-partum women. After analysing the pelvic 
girdle questionnaire almost 60.94% of patients have 
total score above 51 out of 100 and maximum number of 
positive findings on FABER and P4 test are 39 subjects.
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Abstract
An informed consent form plays a major role both in giving the needed information for the patient and 
as a legal tool for the doctor to carry out various diagnostic and therapeutic procedures. This paper was 
an interventional study, conducted in Department of Forensic Medicine, Sri Manakula Vinayagar Medical 
College and Hospital, Madagadipet, Puducherry to audit and improve the current practices of using informed 
consent forms by the faculties of Department of Obstetrics and Gynecology. The practice of documenting 
the informed consent forms obtained during the major surgeries of the concerned department was analyzed 
using a validated check-list. Deficiencies were identified in the documentation and an intervention was 
carried out to stress on the importance of documentation in the consent forms and the post-interventional 
consent forms were analyzed against the same validated check-list. The results of both the pre- and post- 
intervention data on the documentation of consent form were analyzed and compared, which showed a 
significant improvement in the documentation of the informed consent forms by the faculties of the Obstetrics 
and Gynecology Department. This study result will emphasis the role of intervention mode used to enhance 
the documentation of informed consent forms. 
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Introduction

 “Consent connotes agreement, compliance or 
permission given voluntarily without compulsion.1 
Indian contracts act, section 13 states that “two or more 
person are said to consent when they agree upon the 
same thing in the same sense” and section 14 states 
that “consent is said to be free when it is not caused by 
coercion, undue influence, fraud, misrepresentation and 
mistake”.2 Initially, the information given in informed 
consent forms are complex and difficult for the patient 

to understand. In the era of 21st century, patients are 
becoming more aware about this consent form, as 
the information is available for them at fingerprints 
through the wide spread access of internet and media.3 
Informed consent in medical practice is based on the 
decision between the doctor and the patient, where the 
doctor has to explain and the patient must understand 
about the details of consent form in the same sense. 
This can be done by actively involving the patient in 
decision making process towards the surgery.4, 5 Failing 
to do the above process of obtaining informed consent 
form, the doctor is said to commit an assault and will 
be liable for the damages caused to the patient as per 
section 351 IPC.6 Though there are so much of strict 
regulations and increasing negligence cases under the 
consumer protection act because of the improper method 
of obtaining the informed consent form, still most of 
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the doctors are having a careless attitude towards the 
informed consent form practice. So to access the current 
trends of obtaining the informed consent form, this 
study was carried out to evaluate the same with an aim 
to improve it by having an intervention and also carrying 
out a post-interventional analysis. 

Materials and Methods

The study was done at Department of Forensic 
Medicine, Sri Manakula Vinayagar Medical College 
and Hospital, after obtaining approval from Institutional 
Ethics Committee (IEC No: 98/2016). It is a hospital 
based interventional study conducted for a period of 
24 months from October 2016 to October 2018. The 
informed consent forms of the elective major and minor 
surgeries conducted during the study period by the 
Department of Obstetrics and Gynecology were taken up 
for the study, whereas emergency surgeries were taken 
as exclusion criteria. Sampling method was by using 
systemized random sampling method. The total sample 
size of the study was calculated as 690 consent forms, 
using “Epi Info Software Version 7.2 2.6”, taking into 
account the improvement in practice of documenting 
informed consent forms from 34% based on previous 
study with 95% confidence interval and 90% power. 
Out of this 690 consent forms, 345 consent forms 
were analyzed during the pre-interventional period and 

another 345 consent forms were analyzed during the 
post-interventional period. A checklist proforma of the 
informed consent form consisting of 18 variables was 
prepared after going through the guidelines of MCI, Royal 
College of Obstetricians and Gynecologist of London 
on consent, consent form of the hospital and review of 
literature. This checklist proforma with 18 variables was 
scrutinized and validated by the faculties of Forensic 
Medicine and Obstetrics and Gynecology Department of 
the hospital, also for the convenience of result analysis 
these 18 variables were group into 3 categories. (Table 
No 1) Using this checklist, the 345 informed consent 
forms taken during the pre-interventional period were 
crosschecked for any deficiencies in the documentation. 
These data were entered and analyzed using “Epi Info 
Software Version 7.2 2.6”. An intervention was carried 
out in form of a workshop for the faculties of Obstetrics 
and Gynecology department, aiming to emphasis on 
the importance of documentation of informed consent 
form and addressing the deficiencies found in the 
analysis of the pre-interventional period consent forms. 
Post-intervention another set of 345 informed consent 
forms of the major and minor elective surgeries were 
crosschecked using the checklist proforma and data 
were analyzed. “Student t test” was used to compare the 
data obtained from the pre and post interventional period 
and to find the effect of intervention on improving the 
documentation of the informed consent forms.

Table No 1: Checklist with variables prepared from informed consent form

Category A: Preliminary 
Variables Category B: Procedure Variables Category C: Legal Variables

1. Serial No
2. In-patient No
3. Date of Consent
4. Name of the patient
5. Age
6. Bed No
7. Ward No

8. Nature of the disease
9. Benefits of surgery
10. Risks of surgery
11. Alternative treatments
12. Type of anesthesia
13. Complications of surgery
14. Consequences of surgery

15. Patient signature
16. Doctor signature
17. Witness signature
18. Date of signature

Results

The study results showed that, on analyzing the 
345 informed consent forms obtained during the 
pre-intervention period under category A variables 

(Preliminary variables), almost all the variables have 
been documented completely except the variables like 
bed no and ward no. Fortunately the post-interventional 
data analysis of the 345 informed consent forms showed 
significant improvement in these two variables, which 
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indicate the awareness created among the doctors while documenting every variables in the informed consent form 
have fulfilled its role. (Table No 2)

Table No 2: Pre and post interventional comparison of Category A – Preliminary variables

S.No. Category A: Preliminary 
variables

Pre-intervention
n (%)

Post-intervention
n (%)

p value

1 Serial No 345 (100%) 345 (100%) NA

2 In-patient No 345 (100%) 345 (100%) NA

3 Date of consent form 345 (100%) 345 (100%) NA

4 Name 344 (99.95%) 345 (100%) NA

5 Age 342 (99.70%) 345 (100%) NA

6 Bed No 0 (0%) 201 (58.26%) 0.005

7 Ward No 11 (3.19%) 202 (58.55%) 0.005

It was very evident that the doctors were perfect 
while documenting the category C: Legal variables like 
patient’s signature, doctor’s signature, witness signature 
and date of signature, since the analysis of the informed 
consent forms showed complete documentation i.e. 345 
(100%), during both the pre and post intervention period 
which was a very significant finding.

The study showed that on analyzing the Category B: 
Procedural variables in the pre-interventional informed 
consent forms used for the patients who underwent major 
and minor elective surgeries didn’t have the printed 
information about the details of the procedural variables 
like nature of the disease, benefits of the surgery, risks of 
the surgery, alternatives treatments, type of anesthesia, 
complications and consequences of the surgery. Later 
during the intervention workshop, postgraduate students 
of Obstetrics and Gynecology were assigned the role 
of developing customized informed consent forms 
including the details of the procedural variables for 
the commonly done major and minor surgeries in their 
department, under the guidance of one faculty for each 
postgraduate. Then during the post-intervention analysis 
of the informed consent forms, it was fortune to see 

that all the informed consent forms 345 (100%) had the 
details of procedural variables. 

Discussion

In this study, informed consent forms were 
analyzed in the pre and post intervention period with an 
intervention mode, but there was a study done by O. C. 
Osime et al, titled “Current practices and medico-legal 
aspects of pre-operative consent” at University of Benin 
teaching hospital, Benin city, where they have done 
analysis of 133 informed and consent forms and also 
interviewed all the patients with any intervention and 
post intervention alanysis.4 

A study conducted by Mabroka Alfoghi and 
Mohamed Ben Ramadan, titled “Clinical record keeping 
survey of patients admitted to Misurata centre hospital” 
at Department of Pediatrics, Libiya, out to 110 case 
records analyzed, the patients name were written in 110 
(100%), age was written in 105 (96%) and bed number 
was written in 101 (92%) of case records, whereas in 
our study during both the pre and post intervention 
period, except bed number and ward number rest all of 
the preliminary variables were documented in all the 
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informed consent forms.7

Documenting the doctor’s signature in the informed 
consent forms were done in 344 forms and 345 forms 
during the pre and post interventional period respectively, 
but there are studies like the one done by Catherine Leng 
and Kavitha Sharma, titled “An audit cycle of consent 
form completion: A useful tool to improve junior doctor 
training”, where the percentage of documenting the 
doctor’s signature was only 46% and 13% during the 
pre and post interventional period and another study 
done by Carter K et al, titled “Informed consent forms 
for vascular intervention: completing one audit loop”, 
showed out 99 consent forms studies only 59 consent 
forms were signed by doctor’s.8, 9

In this study, date of informed consent form was 
written in all the 345 (100%) consent forms, during 
both the pre and post interventional period, but a study 
done by Catherine Leng and Kavitha Sharma, titled “An 
audit cycle of consent form completion: A useful tool to 
improve junior doctor training”, where the percentage of 
documenting the date was only 46 % and 13 % during 
the pre and post intervention period, respectively.8

When it comes to documentation of complications 
of the surgery, in this study it was found that during 
the pre and post interventional period, 0 % and 100 % 
respectively, was the percentage of documentation, but in 
a study done by Jennifer Isherwood, titled “Documenting 
informed consent in elective hip replacement surgery: 
a simple change in practice”, the percentage of 
documenting the procedure specific complications was 
86 out of the 100 consent forms analysed.10

Study done by Mark T Siddins, Elizabeth M 
Klinken and Lee R Vocale, titled “Adequacy of consent 
documentation in a speciality surgical unit: time for 
community debate?”, it was found that out of 1280 
consent forms analyzed, the need for surgery and 
relevant risks of the surgery were documented only 
in 10.1% and 4.1% of consent forms, but in our study 
during the post interventional period all the 345 (100%) 
of informed consent forms, has documented the need 
and relative risks of the surgery.11

Conclusion

The study have recorded and analyzed the existing 

standards of documenting informed consent form and 
the deficiencies were shared during the intervention 
workshop, which increased the awareness of the 
faculties on proper documentation, as evident from the 
post intervention analysis. This study has improved 
the consent practices related to surgical procedures in 
Obstetrics and Gynecology department of our institute 
by developing a structured informed consent form 
considering the national and international guidelines 
in both English and Tamil language, which was later 
approved and implemented in the institute. We feel there 
are scopes for improving the consent practices more by 
having day to day awareness methods on the concepts 
of consent practices, having more regular intervention 
methods and also keeping frequent post interventional 
analysis of the informed consent forms. Such studies 
have to be done in other specialties also with regular 
awareness programs and analysis of the consent form 
documentation, which in-turn benefits the patient 
by making them aware on the surgery details and the 
doctor’s by acting as a better defense against negligence 
suits. 
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Abstract
Background: Aerotitis media is a painful disorder of ear which is experienced during ascent & descent of 
the flight, caused by rapid change in external pressure leading to discomfort, pain, hearing loss, tinnitus and 
vertigo. It can also lead to permanent hearing loss.

Objective Methods: Various research articles have been reviewed from different databases such as Google 
Scholar to study the various preventive strategies which can be taken to avoid this condition during flight.

Result:  Valsalva maneuver is helpful in decreasing the symptoms of aerotitis media and making passengers 
comfortable during the air travel.

Conclusion: As aerotitis media is prevalent in ascent and descent of flight passengers, Valsalva maneuver and 
other preventive strategies shows beneficial effects on the symptoms of the condition through incorporating 
its principles.

Key Words: Aerotitis, Tinnitus, Vertigo, Valsalva maneuver.
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Introduction

Aerotitis or otic barotrauma, a painful disorder 
occurs during air travel, is defined as a traumatic 
inflammation of middle ear. It occurs because of the 
difference in the pressure of middle ear and external air 
pressure. When the equalization of this pressure disrupts 
leads to initiation of this disorder called AEROTITIS 
(Armstrong). When the ventilation of middle ear is not 
adequate during ascend and descend of airplane leads to 
AEROTITIS. (1,2)

Etiology And Pathophysiology

It is a common problem, occurring because of the 
failure of Eustachian tube to maintain the equilibrium 

of pressure of middle ear and atmospheric pressure.(1,2)

The Eustachian tube is a narrow tube which connects 
middle ear to the nose and throat, this tube opens and 
helps in equalization of pressure. The changes in the 
pressure of cabin is very rapid during air travel, the 
Eustachian tube fails to open wide enough to equalize 
the pressure between cabin air and middle ear air. Thus, 
it stretches the ear drum causing ear pain or discomfort.
(6)

The pathological changes in AEROTITIS media 
varies from slight congestion to extensive rupture of 
tissues (4).

Risk Factors 

Due to anatomical difference in Eustachian tube 
and frequent upper respiratory tube, children may also 
be prone to this infection (3). Common cold, sinusitis, 
otitis media, allergic rhinitis, nap during rapid pressure 
changes in middle ear are the risk factors of this 
condition.(5)

DOI Number: 10.37506/ijfmt.v14i4.11535
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CLINICAL FEATURES AND COMPLICATIONS

Aerotitis media can occur unilaterally as well as 
bilaterally (5). Clinical features of Aerotitis media are pain, 

discomfort, tinnitus, vertigo, hearing loss. In extreme or 
severe cases, bleeding can occur . Permanent hearing 
loss and chronic tinnitus can be major complication in 
this condition.(4)

PREVENTIVE STRATEGY

According to various researchers, various preventive 
strategies can be adopted to reduce this problem at 
different level of disease. 

Ø Prevention at primary level – yawning , 
swallowing , chewing helps in activating the muscles that 
are anatomically responsible for maintaining Eustachian 
tube bilaterally(3,5).

Ø To prevent napping during ascend or descend of 
air travel – we can practice preventive measures during 
any discomfort in our ear during the period of sudden 
change in pressure if we are awake (5). 

Ø If a person is already suffering from common 
cold, allergic rhinitis or any recent ear surgeries/ 
infection should avoid air travel(5).

Ø Use of ear plugs helps in equalization of 
pressure against the ear drum (5).

Ø Decongestants can be taken 30 minute to 1 hour 
prior to air travel (5).

Ø Use of warm or wet towels over external ear is 
also suggested to decrease external pressure (6).

Ø PREVENTION AT SECONDARY LEVEL 
– Valsalva maneuver or gentle blow maneuver. The 
maneuver helps in equilibration of the pressure between 
middle ear and external pressure of atmosphere, it can 
be performed when a person feels any discomfort in ear. 
It is done by gently closing your nostrils and blowing 
through mouth not allowing air to pass through nostrils 
or mouth.(3,5). Breastfeeding or bottle feeding can be 
used a preventive measure in children.

Ø Ear packing, its recommended immediately in 
case of bleeding (5).

Ø PREVENTION AT TERTIARY LEVEL – 

surgically placed tubes in ear drums is a helpful air in 
middle ear in case of frequent fliers prone to severe 
aerotits media(5).

Conclusion

Airplane ear or Aerotitis media, one of the 
commonest problem in people who travels via air. It 
is also recognized as an occupational injury in crew 
members but ignored (4,5). Previously lozenges were 
used as a preventive measure which was quite helpful in 
avoiding such ear problems but are abandoned in recent 
times. The flight attendants should be trained for ear 
preventive measures so that the rate of aerotitis media 
can be reduced (5).
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Abstract
Background: Long bones from skeletal remains are useful for identification of the deceased, estimation of 
stature, determination of sex etc. in case of fracture of proximal humerus, the contra lateral head dimensions 
are used as a template for making prosthesis in replacement surgery. 

Aims and Objectives: To study and compare the morphometric data of proximal end of humerus of Telugu 
population with similar studies of other ethnic populations, and generate regression equations using the 
measured parameters. 

Material and Methods: Study was conducted on 159 unpaired dry humeri (72 right and 87 left) from 
the collection of Department of Anatomy, Mamata Medical College, Khammam, Using slide calliper and 
Osteometric board.

Results: The mean of maximum length of humeri of right/ left side were 309.88 ± 20.07/ 303.97 ± 22.07, 
the mean of transverse diameter of humeri of head of right/ left were 38.95 ± 3.38/38.21 ± 3.68, the mean 
of vertical diameter of humeri of right/ left were 42.77 ± 3.86/41.28 ± 3.84,the mean of circumference of 
surgical neck of right/left were 81.18 ± 8.47/79.58 ± 7.30. Circumference of surgical neck had a strong 
positive correlation with transverse diameter & vertical diameter of head which was statistically significant 
( p < 0.001).

Conclusion: The morphometric parameters of proximal end of right humeri were found to greater than 
that of the left humeri. The mean humeral length was similar to that found in studies of various Indian 
populations.

Keywords: Morphometry ,Correlation, Humerus, Proximal.

Introduction

Skeletal remains are an important tool for the 
identification of the deceased for estimation of stature, 
determination of sex and general body structure of an 

ethnic population [1]. The skull bone and Pelvis remains 
are the best and most important bones for medical, legal 
and forensic investigation but in absence of pelvis and 
cranium, other long bones are also noted to be of great 
help in estimation of stature, sex determination and 
identification of a person .

Some studies have reported that lower limb bones, 
especially the length of femur is most closely correlated 
to stature , but according to Celbis et al [2] in absence 
of lower limb bones, the upper limb bones are also 
useful for estimation of stature. As per some studies the 
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total length of the long bone and the stature can also be 
estimated even from fragments/ segments of long bone.

In case of fracture of proximal Humerus, the contra 
lateral Humerus head size is used as a template for 
making prosthesis in replacement surgery. But some 
studies have shown the presence of high inter-specimen 
and side-specific variability. Hence the restoration of 
normal anatomy during replacement surgery becomes 
difficult, so it is important to match the normal anatomy 
as much as possible to attain better function of shoulder 
joint [3].

In a cadaveric model of Harryman et al [4]use of 
large size humeral head component showed diminished 
shoulder joint movements. Likewise when a smaller head 
component was used, the range of movement reduced 
due to reduction of surface arc available at glenohumeral 
joint [5].

Thus one of the important factors for arthroscopic 
repair failure is disproportion of head of Humerus with 
respect to the corresponding glenoid cavity [6], it has 
been observed that if the surface area of contact between 
head of Humerus & glenoid fossa reduces, the instability 
of the shoulder joint increases [7]. In Indian population 
only the lower size prosthesis fits in replacement 
surgery of shoulder joint, else restricted movements 
and discomfort of joint were reported [8]. Osteochondral 
allograft transplantation technique is popular nowadays 
to create a congruent, mechanically stable joint without 
much alteration in surrounding anatomy [9].

Study of Kornberg [10] shows a significant difference 
in retroversion of humeral head between dominant and 

non-dominant side, i.e more used and less used sides. 
Edelson [11] also found that in both male and female right 
Humeri were significantly more retroverted than left 
humeri.

The aim of present study is to obtain and analyze 
the morphometric values of proximal end of humeri, 
to compare with the findings of other similar studies, 
as well as to provide data and correlations to predict 
the morphometric dimensions useful for prosthetic 
preparation.

Materials and Methods

Materials: 

The study was conducted on 159 dry unpaired intact 
humeri ( 72 right and 87 left ) of unknown age and sex, 
from the collection of the Department of Anatomy, 
Mamata Medical College, Khammam, Telangana. 
Damaged bones or bone attached with prosthesis was 
discarded from the study. Osteometric board and Vernier 
calliper were used to take the measurements. 

Methods:

The maximum length of humeri was measured using 
a Osteometric board. The vertical diameter and transverse 
diameter of head of humeri and the circumference of 
surgical neck was measured using a Vernier calliper Ref 
Fig1.The Pearson correlation coefficients(r) between 
the various morphometric dimensions and significance 
of the correlations coeff were calculated. The regression 
analysis of the observed data was done using the Data 
Analysis tool pack of MS Excel for windows and the 
trend line plots were generated. 

Fig: 1 Measurement of Transverse dia, vertical dia and Humeral length
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Result

The mean, standard deviation, minimum & maximum length and range were calculated for all the morphometric 
dimensions of humeri , the same parameters were also calculated for the left and right humeri separately Ref Table-I. 
Paired test was not carried out to assess the difference between the right and left humeri, as the available bones had 
not been tagged for Right and Left humeri from the same individual.

Table I: Data from statistical analysis of the humeral dimensions for combined and segregated data for left 
and right (mm)

Mean + SD (mm) Minimum(mm) Maximum(mm)

Parameters Combined Right Humerus Left Humerus right Left Right Left

Max Length 304.695 + 30.379 309.875 + 20.753 303.977+22.066 265 255 381 376

Tr D head 38.542+ 3.559 38.946+ 3.383 38.208+ 3.684 31 25 47 45

Vertical D head 41.955+ 3.912 42.765+ 3.860 41.284+ 3.848 33 32 51 51

Circum surgical neck 80.302+ 7.87 81.181+8.471 79.575+ 7.305 63 64 100 100

The Regression equations and the Correlation among various Humeral dimensions were calculated using MS 
excel data analysis pak. For the regression equations and corresponding Scatter plots are tabulated in Table:III, and 
the regression trend line is shown in Fig-2 &3.

A very strong positive correlation exits between Transverse dia to Vertical dia for both right and left humeral 
heads ( 0.893 / 0.905). The circum surgical neck Dia also has a strong correlation with Transverse dia & Vertical dia 
ref Table:II. The humeral length was also noted to be having a strong correlation with the proximal morphometric 
dimensions a shown in Table:II.

Table II The Regression equations and the Correlation among various Humeral dimensions

Regression equations Correlation coeff

Y to x Right Humerus Left Humerus Right 
Humerus

Left 
Humerus

Transverse dia to Vertical Dia y = 0.783x + 5.4607 y = 0.8669x + 2.4204 0.893 0.905

Transverse dia to Circum Surgical 
dia y = 0.9457x + 5.1493 y = 1.2693x + 31.078 0.736 0.64

Vertical dia to CircumSurgical dia y = 1.4972x + 17.151 y = 1.2812x + 26.683 0.682 0.675

Transverse dia to Max Length y = 0.0973x + 8.787 y = 0.1085x + 5.2253 0.597 0.65

Vertical dia to Max length y = 0.1291x + 2.7672 y = 0.1181x + 5.3892 0.694 0.677

Max length vs Circum surgical len y = 1.3531x + 200.03 y = 1.5922x + 177.28 0.552 0.527
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DISCUSSION:

Humerus is the longest and strongest bone of 
upper extremity and it can withstand chemical and 
environmental assault for a longer duration , the 
durability of Humerus has made it the commonest bone 
for forensic and anthropometric study. Je-Hun-Lee et 
al, created a specific formula of regression equation to 
predict the stature of Korean individuals in their study of 
segments of long bones [12].

Study of the segments of long bones is also helpful 

for providing data and correlation factors which has 
enormous importance while making prosthesis for 
replacement surgery of a bony part in Osteochondral 
allograft transplantation.

Present study has found that measurements of 
humeral length for right side has higher values than left 
side, which is in accordance with many other studies as 
shown in Table:III. Mean value of humeral length (right 
and left combined data) in our study is also comparable 
with the results of the various ethnic populations 
enumerated in Table:III.

Table III Comparative results of right & left Humeral length of various ethnic populations

Studies Mean Length of right Humeri Mean Length of left Humeri

S D Desai [13] 292.3 mm ± 22.9mm 289.45mm ± 21.8mm

Vettivel et al [14] 302.0mm ± 20.0mm 301.0mm ± 20.0mm

Udhaya et al [15] 302.8 mm ± 24.4mm 289.45mm ± 21.8mm

Zarana et al. [16] 303.9mm ± 16.6mm 303.2mm ± 15.8mm

Aydin et al [17] 304.1mm ± 17.3mm 300.4mm ± 23.9mm

Anil Kumar [18] 306.4mm ± 25.8mm 304.44mm ± 23.8mm

Akman [19] 307.1 mm ± 20.8mm 304 mm ± 18.9mm

Niraj et al [20] 308.5mm ± 19.16mm 307.2mm ± 16.13mm

Somesh et al [1] 309.6 mm ± 20.6mm 299.6 mm ± 22.5mm

B V Murlimanju [21] 309.8mm ± 18.1mm 299.6mm ± 25.4mm

Salles et al [22] 313mm ± 17.71mm 300.85mm ± 18.35mm

Present study 309.87mm ± 20.7mm 303.98mm ± 22.07mm

Humeral length Combined

Anudeep Singh etal 305.42 mm ± 1.4mm North Indians

Akman et al 305.95mm ± 1.6mm Turkish

Papaloucas [23] 330.67mm ± 3.5mm Athenian

Derya Atamturk et al [24] 324.16mm ± 32.21mm Istanbul

Mall Gita et al [25] 320.50mm ± 19.09mm Munich and Colonge

Sinchal Datta 304.69mm± 30.38mm Present study
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The mean of vertical diameter and transverse diameter 
of head of humeri were found to be 41.95 ±3.9mm and 
38.54 ±3.5mm respectively, which is comparable with 
corresponding findings of Ajari Ashutosha et al e.g 
43.11±3.73mm and 39.65±2.97mm respectively. The 
vertical diameter of right and left side humeral head 
were found to be 42.77±3.86mm and 41.28±3.85mm and 
the transverse diameter on right and left humeral head 
were found to be 38.95±3.38mm and 38.21±3.68mm 
respectively, both the right side dimensions are greater 
than left side dimensions as in many other studies, 
whereas in the study of Aydin Kabakci et al the left side 
shows little higher value than right side. In the study 
of Jacek Tomczyk et al [26] the vertical and transverse 
diameters of male were found higher than female which 
they have used for determination of sex.

The mean of circumference of surgical length was 
80.3±7.8mm and the same on right and left side were 
81.18 ±8.47mm and 79.57±7.31mm respectively, which 
is different from the findings of Aydin Kabakci et al 
where the same for right and left humeri were found to 
be 86.9 ± 9.9 and 93.2 ± 8.5 respectively, with a higher 
value on left side.

So, in our study all the parameters of humeri were 
found to be more on right sided than left side, which 
is in accordance with many other studies on different 
population. Many previous studies have shown a right-
bias in the dimensions of upper limb bones along with 
contra lateral asymmetry in lower limb bones, termed as 
crossed symmetry [27].

The transverse diameters of head of humeri were 
found to be having a strong positive correlation with 
the vertical diameters of head of humeri. The ‘r’ value 
(Pearson correlation coefficient) was 0.898 was highly 
significant ( p< 0.001). The same correlation for right/ 
left side were found to be having r values (Pearson 
correlation coefficient) 0.893/ 0.905 , and the correlations 
were found to be highly significant, p< 0.001 for both 
sides.

The transverse diameter of head of humeri was 
found to have a very good positive correlation with the 
circumference of surgical neck. The r value was 0.684 
and p< 0.001. The same correlation for right / left side 
were found to be with r value 0.736 / 0.640 respectively, 
which is also very good correlation with p value < 0.001.

Very good positive correlation was also found 
between vertical diameters of head of humeri. and 
circumference of surgical neck of humeri, with r value 
of 0.680 and p< 0.001. The same correlation on right/left 
sides were found to be 0.682/ 0.675 respectively with 
p<0.001 for both side Humeri.

In case of bone replacement surgery minor 
differences may cause functional difficulty and 
movement restriction after surgery, if the exact size 
of the contra lateral uninjured side is been taken for 
size determination of the prosthesis. Hence variations 
in the humeral head dimensions for right and left side 
must be considered for prosthesis development. So if 
circumsurgical neck dia is available then the transverse 
and vertical dia can be calculated for the development of 
the prosthesis, though data of the corresponding ethnic 
populations is required for patients belonging to a ethnic 
group.

Conclusion

The morphometric dimensions of proximal end of 
humerus measured in the present study were found to be 
higher for the right humeri compared to the left humeri, 
which is similar with many similar studies.

The length of humeri has shown significant 
variations among different populations. The Athenian, 
Istanbul, Munich& Cologne population have more 
humeral length than Indian population. The present 
study shows similarity in the humeral length found in 
different studies on Indian population.

Variations in transverse and vertical diameter was 
noted for right and left sides in the present study.

There is a strong highly significant (p <0.001) 
positive correlation between the circumsurgical neck 
and the transverse and vertical dia of the humeral head. 
A strong highly significant (p <0.001) correlation was 
observed between the circumsurgical dia, transverse 
dia and vertical dia with the humeral length. The 
regression equations generated will help to predict 
the proximal humeral dimensions in an event of 
unavailability of a particular morphometric dimension 
and also in determination of the inter specific and 
side specific variability of the humeral head of Indian 
Telugu population, thus providing data and helping in 
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better determination of size of the prosthesis in bone 
replacement surgery for telugu population. The study 
can be expanded over other ethnic populations of India 
to prepare a comprehensive database and correlations 
for various communities.
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Abstract
Background: Variations in different craniofacial features is studied and documented using various 
anthropometric techniques. The same depends on gender, race, ethnicity, nutritional and socioeconomic 
status of a person. So the human face and its variations has always been an object of interest for anatomists, 
forensic experts, anthropologists, plastic surgeons, maxillofacial surgeons, security experts and artists. The 
aim of the present study was to identify the facial phenotypes of the Maharashtrian Males and Females. 
Availability of the Facial indices will augment the already available data of other studies.

Materials and Methods: The present study was done on 505 (243 males, 262 females) pure bred 
Maharashtrian adults (3 generations on the maternal and paternal side of Maharashtrian origin)of the age 
group 18-60 years. The data was analyzed using MS excel Data Analysis Pak and Two-Sample t-test for 
Unequal Variances was done for facial indices of male and females to check for sexual dimorphism.

Conclusion: The predominant facial type in Maharashtrian male is Mesoprosopic (37.86%) followed 
by Euryprosopic (29.22%) and that of female is Mesoprosopic (33.21%) and Euryprosopic (32.06%).
This is similar to the results of studies on Indian males and females except Gujarati males who have 
Hypereuryprosopic face and Rajput males havingHyperleptoprosopic (long )face.A statistically significant 
difference (p< 0.05). was obtained between facial indices of Maharashtrian males and females, which is a 
key to sexual dimorphism
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Introduction

The stature evaluation, age estimation, sex 
determination and population are the major parameters 
of forensic anthropology. Many studies have been 
conducted, with regards to sexual dimorphism and stature 
estimation over various ethnic populations; a majority of 
them have focused their attention on bony components 
of the body. Though few researchers among others like 

Ghosh and Malik [1], Jahanshahi et al [2] and Raji et al 
[3] have worked on the craniofacial anthropometrics. 
Human face has always been an interesting subject 
for anatomists, anthropologists, plastic surgeons, 
maxillofacial surgeons, forensic experts, security experts 
as well as artists [4]. Facial contour and other features of a 
person reflect the gender, race, and ethnicity, nutritional 
and socioeconomic status of a person.

Anthropological studies have documented 
differences among morphological characters and 
craniofacial features of various ethnic groups using 
anthropometric techniques. The variations in the facial 
morphology due to differential growth assist us in 
distinguishing one person from another. Craniometrical 
study of prehistoric skulls and facial bones has enabled 
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anthropologists to trace gradual changes in size and 
shape of the human head also gradual changes in the 
facial construction reflect the increased mental alertness, 
activities and intelligence.

Anthropological research is based on bodily 
measurements, however racial and ethnic variations exist 
in these measurements because human body dimensions 
are affected by ecological, biological, geographical, 
racial, gender, age and nutritional factors [5]. Cephalic 
and Prosopic indices are important parameters, which 
are useful for ascertaining the variations between 
different sex and ethnic groups. Facial indices play a 
very important role in personal identification which is 
useful in forensic applications and for the purpose of 
state defense (biometrics) etc, particularly in different 
techniques of facial reconstruction which helps a 
forensic artist recreate the final face irrespective of the 
method used [6]. Comparison of changes in facial indices 
between parents, offspring and siblings give a clue to 
genetic transmission of inherited characteristics [7]. This 
analysis of facial indices is also essential for diagnosis 
of genetic and acquired anomalies, for the study of 
normal and abnormal growth and for morphometric 
investigations [8]. 

The present work was undertaken to determine facial 
variations within Maharashtrian adults. In addition, 
comparison of facial indices was made to determine 
possible variations (sexual dimorphism ) between males 
and females of Maharashtrian origin.

Aims and Objectives

Limited data is available for craniofacial parameters 
of Maharashtrian adults, though some studies have been 
done on cephalic indices in Maharashtra (sample size 
300) and stature estimation from cephalic dimensions 
(sample size 320) [9] [10]. The aim of this study is to 
document and analyze the facial index data to find 
the variations in facial indices, to identify the facial 

phenotypes of Maharashtrian adults and compare the 
facial indices for sexual dimorphism. It will help in 
improving the statistical data which are already available 
for facial indices of Maharashtrian adults. 

Materials and Methods

The present study was done on 505(243 males, 262 
females) subjects, who are pure bred Maharashtrian 
adults (who have above 3 generations on the maternal 
and paternal side of Maharashtrian origin) of the age 
group 18-60 years with normal pleasing face and with 
no history of plastic, maxillofacial or reconstructive 
surgery. All the data were collected in fore noon to 
avoid any diurnal variation of facial soft tissue. The 
data was analyzed using MS excel Data Analysis Pak 
for comparison of the means of the prosopic indices of 
males and females and Two-Sample t-test for Unequal 
Variances was done for facial indices of male and 
females to check for sexual dimorphism.

Computation of Facial index :

The facial landmarks used were Nasion(N), 
Gnathion(GN) and Zygion(ZY) [11] [12].

Facial height (morphological facial length) is the 
straight distance measured from Nasion to Gnathion.

Facial breadth (Bizygomatic breadth) – Straight 
distance between the most wide apart points of both 
sided zygomatic arches i.e. Zygion to Zygion

Facial index is a ratio of facial height and 
Byzygomatic width. This has been listed elaborately by 
Farkas and Munroe 1985, cleft palate journal [13], and 
is calculated using the formula Facial Index=  

Banisters classification [14] is used for phenotyping 
the facial type into five groups as given below–

a) Hypereuryprosopic (Very broad face)  –facial index below 80.

b) Euryprosopic (Broad face)  –facial index 80-84.9.

c) Mesoprosopic (Round face)  – facial index 85-89.9.

d) Leptoprosopic (Long face)  –facial index 90-94.9

e) Hyperleptoprosopic (Very long face)  –facial index above 95.
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Fig: 1 Landmarks of Facial Index

Results

The mean, standard deviation, maximum &minimum the various Prosopic parameters and the Pearson’s 
correlation coeff between Morphological facial length and Bizygomatic facial breadth was calculated, results are 
tabulated in Table I. The Mean facial index of Maharashtrian adult male is 86.61±5.97 and that of female is 85.466 
± 6.446. There exist a moderate (0.3 to 0.7) positive correlation between Bizygomatic breadth and morphological 
facial length of both males and females ( males 0.407, females 0.37).

Table 1: Descriptive Statistics of facial indices of Maharashtrian adults

Mean + SD Min Max

Pearson’s 
correlation 

of facial 
length to 
Breadth

Regression equation 
using Facial length 

and Bizygomatic facial 
breadth.

Fe
m

al
es

x= Facial Length (cm) 10.31+0.78 8.27 15.51
0.373 

(p<0.001) y = 0.3125x +8.8607 

y=Bizygomatic breadth (cm) 12.08+0.65 9.78 14.45

facial index female 85.47+6.45 70.49 115.05

M
al

es

x=Facial Length (cm) 11.15+0.75 9.27 14.66
0.407 

p(<0.001) y = 0.4007x + 8.431 

y=Bizygomatic breadth (cm) 12.90+0.74 9.93 14.46

facial index male 86.61+5.97 72.67 110.28

The variations in prosopic index of the Maharashtrian Adults, male and female and the result of two-Sample 
t-test for Unequal Variances of the Facial index of Males and Females are shown in Table 2.
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Table 2: Prosopic Indices females and males

Face shape Range of 
Prosopic index

Prosopic index Females Males

No % No %

Hypereuryprosopic < 79.9 46 17.56 27 11.11

Euryprosopic 80 – 84.9 84 32.06 71 29.22

Mesoprosopic 85 – 89.9 87 33.21 92 37.86

Leptoprosopic 90 – 94.9 27 10.30 33 13.58

Hyperleptoprosopic > 95 18 6.87 20 8.23

Observations 262 243

Variances 35.61 41.55

Degree of freedom 503

t value ( t stat > t critical) 2.06

Two–tailed ‘p’ value, Significance 0.039

significance of Null hypothesis test Significant ( <0.05)

The predominant facial type in Maharashtrian female is Mesoprosopic (33.21%) and Euryprosopic (32.06%), 
followed by Hypereuryprosopic (17.56%), Leptoprosopic (10.30%) and Hyperleptoprosopic (6.87%). The 
predominant facial type in Maharashtrian male is Mesoprosopic (37.86%) followed by Euryprosopic (29.22%), 
Leptoprosopic (13.58%), Hypereuryprosopic (11.11%) and Hyperleptoprosopic (8.23%).

A statistically significant difference (p= 0.039). was obtained between facial indices of Maharashtrian males and 
females.

Discussion

Anthropometry covers measurements of any aspect 
of human form & surface anthropometry refers to the 
measurement of the surface features. (Douglas, 2004).
Thus Anthropometry provides means to assess facial 
shape. For the purpose of craniofacial measurement 
direct methods, Photometric measurement method and 
Cone Beam Computed Tomography is being used. In 
the present study direct method has been used as direct 
measurements are reliable and inexpensive though they 
are of time consuming nature.

The facial indices data provide useful parameters 
for evaluation of facial trauma, congenital and traumatic 
deformities. Craniofacial anthropometry helps in 
understanding the gradual evolutionary changes in 
human being, differences between various ethnic groups, 
the geographical migration and relocation of population 
from one climate and nutritional status to other. 

The Mean facial index of Maharashtrian adult 
male is 86.61±5.97 and female is 85.466 ± 6.446.
The predominant facial type in Maharashtrian males 
is Mesoprosopic followed by Euryprosopic and 
in Maharashtrian females it is Mesoprosopic and 
Euryprosopic. The mean value of facial indices of males 
and females observed among students population of 
Andhra region by V. M. Salve et al [15] were 89.50 ± 
2.85 and 86.72± 3.40 respectively. The dominant type 
of face in males was Mesoprosopic (57.5%) and that in 
females was Euryprosopic (51.8%). The predominant 
facial types in this study are similar to the findings of the 
present study. 

A study by V. R. Shetti et al [7] showed the mean 
facial index of Indian males was 87.19±5.2and that of 
females was 86.75±6.3respectively. The dominant facial 
types in both males and females were Mesoprosopic. 
Facial indices of Malaysian males were 85.72±5.4 which 
is comparable to Maharashtrian male’s facial index. In 
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a study of Haryanvi males [16] dominant facial types in 
both males and females were Mesoprosopic.

Facial Indices of Turkman males and females were 
87.25% ± 5.18% and 81.48% ± 5.28%, respectively. 
Facial Indices of Fars males and females were 88.22% ± 
5.21% and 84.48% ± 5.85%, In females of both Turkmen 
and Fars the dominant face types Euryprosopic and for 
the males of both dominant face types was Mesoprosopic 
in study of Golalipour. [2]. Newborn of Turkmens and 
Fars had Hypereuryprosopic type of face, whereas the 
adult of same race had Mesoprosopic type of face, which 
suggests the developmental pattern [5].

The mean facial index of Gujarati males by U Kanan 
et al [17] was 81.7.Based on facial index dominant type of 
face shape in Gujarati males was Euryprosopic (42.96%) 
and similar findings were observed in Jat Sikhs (39.8%).
Ref Table:2, Fig:2, 3.

A statistically significant difference (p< 0.05) 
was obtained between facial indices of Maharashtrian 
males and females. In the study by L C Prassana et al 
[18] Statistically significant differences (p= 0.001) were 
noticed between the facial index of north and south 
Indian females and a significant difference was obtained 
between facial indices of Indian males and females ( 
p= 0.003) indicating differences in facial indices over 
sex and geographic regions. Study by facial indices of 
Twisha shah [19] indicates no statistically significant 
difference in facial index between Gujarati male and 
female while length and width of their face showed 
significant difference (p-value<0.05). Non-Gujarati 
subject results show significant difference of Facial 
index between sex (male and female) which is a key to 
sexual dimorphism.

Table 3 Comparision of Male and Female Prosopic indices with other population

Maha, 
Male 

present 
study

Andhra 
Male

Gujrati 
male , 
Twisha 
Shah

Guj 
Male, 

Uttekar 
Kanan

south Ind 
male, 

Prassana 
L C 

Sindhi males Rajput 
males 

NE Nigeria 
male

Turkman 
Race 

Fars 
Race

Serbia 
Male,D 
Jeremic

Hypereuriprosopic 10.74 0.39 76.00 35.10 10.56 0.00 0.00 1.00 8.6 4.00 0.00

Euriprosopic 28.93 32.42 16.40 42.96 8.45 43.00 2.00 5.50 26.8 16.00 0.00

Mesoprosopic 38.02 15.63 5.30 18.20 7.04 18.22 9.00 9.50 38.4 44.00 17.78

Leptoprosopic 13.64 12.89 2.20 3.64 6.34 3.64 41.00 14.00 17.2 32.00 76.67

Hyperleptoprosopic 8.68 1.17 0.00 0.00 67.61 0.00 48.00 70.00 9.1 4.00 5.56

 

Maha , 
female 
Present 

data

Andhra 
female

Guj fem, 
Shah

V shetti 
indian

South 
India fem, 
Prassana 

LC

Haryanvi, 
Female

v shetti 
Malay

NE 
Nigerian 
female

Turkman 
Race 

Fars 
Race

Serbia 
Female, D 

Jeremic 

Hypereuryprosopic 20.12 0.63 60 9.00 16.30 25 8.00 2.1 3.50 20.80 0.00

Euryprosopic 29.59 51.88 23.6 32.00 13.04 19.33 19.00 4.9 51.70 37.70 0.00

Mesoprosopic 33.14 25.00 12 32.00 10.87 35 34.00 19.6 6.90 22.20 10.59

Leptoprosopic 9.47 20.63 2.7 12.00 9.78 19 31.00 16.1 3.00 13.50 87.06

Hyperleptoprosopic 7.69 1.88 1.8 15.00 50.00 1.66 8.00 57.3 3.40 5.80 2.35
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Fig: 2 Male facial indices of various ethnic groups

Fig: 3 Female facial indices of various ethnic groups

Conclusion

Facial measurement in the present study used direct 
method due to ease of collection of data. From our study, 
we can conclude that statistically significant difference 
in facial index exist for facial index for Maharashtrian 
males and females, the predominant facial type was 
noted to be Mesoprosopic and Euryprosopic, The 
Morphological facial length has a statistically significant, 
moderate ( from (0.3 to 0.7) +ve correlation with 
Bizygomatic facial breadth for Maharashtrian adults. 

The facial indices of Maharashtrian males and females 
show a statistically significant difference (p< 0.05) 
indicating sexual dimorphism. This study has provided 
facial data of Maharashtrian adults which will augment 
the cephalic data already available. The data provided 
by the study can be used in medical applications such as 
cosmetologists, orthodontists and plastic surgeons.
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Abstract
Background- Dental identification has proved its importance in identifying deceased individuals, and 
recently it has evolved as a new ray of hope in assisting forensic medicine, but its importance and role in 
forensic medicine is still in a state of infancy in India. Very less institutions offers formal training in forensic 
odontology, with the lack of job opportunities for qualified forensic odontologists who have obtained degrees 
abroad. 

Materials and Methods-A cross-sectional study was conducted among 70 dental practitioners of Jaipur, 
Rajasthan. Data were collected with the help of a questionnaire (Based on Attitude, Knowledge and Practice 
criteria.) Questionnaire used in study. Informed consents were obtained. 

Results-A total 70 dental practitioners responded to the questionnaire out of these 20% not maintain dental 
records in their clinic, 77% maintained dental records, 3% participants did not answer the question. 

Conclusion- For an efficient forensic investigation, we need a dental team, comprising personnel from all 
branches of dentistry, working in close association with experts from other branches of forensic science. The 
government has a social obligation to recover, identify and hand over the remains of a deceased person to the 
relatives and every effort must be made to achieve this.

Key words: Dental identification, forensic investigation, forensic dentistry.

Introduction

Forensic dentistry a branch of forensic science is 
a challenging and fascinating branch that deals with 
the identification through the comparison of ante- and 
post-mortem records. Dental identification has proved 
its importance in identifying deceased individuals, and 
recently it has evolved as a new ray of hope in assisting 
forensic medicine, but its importance and role in forensic 
medicine is still in a state of infancy in India. Very less 
institutions offers formal training in forensic odontology, 
with the lack of job opportunities for qualified forensic 
odontologists who have obtained degrees abroad.[1] 

This branch can be defined as a branch of dentistry, 
which deals with the proper handling and examination 
of dental evidence and with the proper evaluation and 
presentation of dental findings in the interest of the 
justice.” Assisting the legal authorities by examining 
dental evidence in different situations is a first job of a 
forensic odontologists. The three major areas of activity 
currently in forensic odontology are examination and 

evaluation of injuries to teeth, jaws, and oral tissues 
resulting from various causes.[2] The examination of 
marks with a view to subsequent elimination or possible 
identification of a suspect as the perpetrator.[3] The 
examination of dental remains from unknown persons 
or bodies with a view to the possible identification of 
the latter.[2] Dental identification takes place for number 
of different reasons and in number of different situation 
such as for the body of victim during different types of 
crime. In some cases body can be disfigured to such an 
extent that identification by a family members is not 
possible. Bodies of people who have been deceased for 
some time before discovery and those found in water also 
present unpleasant difficulties in identification. Through 
the specialty of forensic dentistry, dentist can play a vital 
role in this process. By identifying the victims of crime 
and disaster through guidelines and standards, a dentist 
can assist those involved in crime investigation.[2]

DOI Number: 10.37506/ijfmt.v14i4.11539
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Materials and Methods-

A cross-sectional study was conducted among 70 
dental practitioners of Jaipur, Rajasthan. Data were 
collected with the help of a questionnaire (Based on 
Attitude, Knowledge and Practice criteria.) [Table 1] 
Questionnaire used in study. Informed consents were 
obtained.

Questionnaire

1. Are you aware of the significance of maintaining 
dental records to identify the individuals?

· For diagnosis or ongoing treatment procedure 
& long-term follow-up care of the

· patient Administrative or any other purpose

· Evidence against litigation

· Case review purpose

· Compare post & ante-mortem dental data

· Legal settlements of estates where a death 
certificate needed

· Following details regularly maintained 

2. Do you maintain dental records? (Yes/No)

3.  Dental records regularly maintain? (Yes/No) 

4. Duration of maintenance of dental records? 
(The health insurance portability & accountability act 
(HIPAA) require all dental records kept for at least 6 
year after the patient’s last visit.) 

5. Patients details ( Name, Age, Sex, Address) 

· Medical history 

· Family history 

· Dental history 

6. Do you maintain treatment details of the 
patients? 

· Clinical finding 

· Treatment plan 

· Treatment log/payment details 

7. Following methods you used for diagnosis 

a. Clinical photograph 

b. Study cast/diagnostic cast For treatment planning 

c. Radiograph – Forage estimation 

d. Investigation finding- 

1. Hematological investigation 

2. Biopsy 

8. Are you familiar with the subject of forensic – 
odontology & its relation to dentistry? (Yes/No) 

9. Are you aware that you can testify as an expert 
witness in the court to present forensic evidence? Yes/no 

10. Have you ever contributed to the identification 
of victims in mass- disasters? (Yes/No) 

11. If called on to do so would you share your 
patient’s dental records with a government agency to 
help identify victims of mass disasters? (Yes/ No) 

12. At undergraduate level have you studied the 
subject “forensic odontology”? (Yes/No) 

13. Which of the following is the most accurate & 
sensitive method to identify an individual? 

· Visual identification 

· Fingerprints 

· DNA comparison 

· Serological comparison in individuals 

· Physical anthropological examination of bones 
& teeth 

14. How can you estimate the dental age of an 
individual by examining the teeth?

· Radiograph to assess Tooth calcification

· Morphological & histological changes

15. Can you identify the Races of the individuals 
like:-

· Mongoloid (Nepal – Assam) 
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· Caucasoid 

· Negros 

16. Are you aware of importance Bite mark? 

· Human/animals teeth Orientation & locations 
of the mark 

· Types of injury 

· Color, size & shape Contour, texture & elasticity 
of the bite site 

· Difference between upper & lower arch Bite 
mark patterns may be– 

· Abrasion 

· Bruises 

· Laceration 

17. Are you aware of the method of palatoscopy/
palatal rugoscopy used for sex determination in 
individuals? Yes/No 

18. Are you aware of methods of PCR (polymerase 
chain reaction) used for identify the genetic relationship 
between individuals? Yes/No

19. Are you aware of an advanced method like 
ameloglyphics (tooth print) 

20. Have you had any formal training in collecting, 
evaluating & presenting dental evidence? Yes/No 

21. Would you like to do training course in forensic 
dentistry if given chances. YES/No

Results

A total 70 dental practitioners responded to the 
questionnaire out of these 20% not maintain dental 
records in their clinic, 77% maintained dental records, 
3% participants did not answer the question [Fig.1]. 
60% dental practitioners did not know to identify child 
abuse, while 40% said they would identify by physical 
injuries, scars, behavior, clothing, and nourishment. 
Sixty percent dental practitioners use the appropriate 
method for diagnosis, while rest are not [Fig 2]. 35% 
dental practitioner did not know the signifi cance of 
bite-mark patterns of the teeth only 4% participants said 
that they were part of a forensic team in their respective 
cities, about 70% dental practitioners did not aware that 
they could testify as an expert witness in the court of 
law. Only 10% dental practitioners have formal training 
in collecting, evaluating and presenting dental evidence. 
Seventy percent of dental practitioners are not confi dent 
to deal with forensic cases.[fi g. 3]

FIGURE 1: Pie chart showing percentage of subjects maintaining record 
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DON’T KNOW TO IDENTIFY THE INJURIES 

CAN IDENTIFY THE INJURIES

60%

40%

IDENTIFICATON OF INJURIES
IDENTIFICATON OF INJURIES

 
FIGURE- 2: Graph showing knowledge of individuals to identify injuries

FIGURE 3: Knowledge of dental practitioners regarding forensic investigations

Discussion

Forensic odontology is an important branch of the 
study of dentistry that would assist in solving cases of 
abuses and deaths. Greater knowledge and awareness 
of forensic odontology among the dental practitioners 
would be required in the growing field of medicine. The 

practice of forensic odontology has gained importance 
in a number of developed countries across the world. 
However, in developing countries like India, it is yet 
to gain full momentum. The death toll in India due to 
the tsunami in 2004 was more than 15,000, but it is a 
question left unanswered, whether all victims were 
identified. This could have been made possible if there 
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were adequate forensic odontologist for identification of 
the victims. The establishment of forensic odontology 
as a unique discipline has been attributed to Dr. Oscar 
Amoeda (Father of Forensic Odontology), who identified 
the victims of a fire accident in Paris, France in 1898.

Today forensic odontology is considered to be a 
specialized and reliable method of identification of the 
deceased, particularly in multiple fatality incidents. 
Although this reputation has been gained from the 
application of forensic odontology in both individual 
identification as well as disaster situations over a number 
of years, the professional nature of the discipline and its 
practices have evolved only recently.

Therefore, success of forensic dentistry can be 
achieved totally only if the dental specialist and the 
dental institutions maintain antemortem records of 
their own patients with information such as name, age, 
sex, number of teeth present, filled teeth, dentures, and 
other restorations, morphological variations of teeth 
and mucosa with photographs and radiographs. This 
antemortem record will help to identify deceased persons 
and criminals by comparing with the postmortem 
records prepared by examining deceased persons during 
investigations, in homicide and mass disasters.[4]

This study was conducted among the dental 
practitioners to assess their awareness about forensic 
odontology [Figure 3].[1] The results show that the 
knowledge of forensic odontology among the dental 
practitioners is not adequate (Based on Questionnaires).

Teeth can be used as a weapon of attack or defense. 
Dentistry has much to offer to law enforcement agencies 
in the uncovering and solution of crime. The permanent 
teeth develop throughout the first two decades of life, 
and physiologic variations, pathologies, and effects of 
dental therapy may be recorded in the hard tissues of 
the remaining dentition throughout life and beyond. It 
is the role of the dentist to help extract this information 
and use it in the identification of the unknown body.
[5] Human teeth and dental restorations have proven to 
remain stable during a long time as well as in extreme 
situations such as fire. Therefore, dentist can play an 
important part in the identification of severe mutilated 
bodies of unknown persons. The teeth may also be used 
as weapon and under certain circumstances, may leave 
information as to the identity of the biter. Analysis of bite 

marks is the second major responsibility of the forensic 
dentist. The dental practitioner has a major role to play 
in providing them accurate dental records on which 
much of forensic activity is based.[3]There is increased 
need for dental surgeons to have a good knowledge 
about forensic odontology as it is useful in identification 
of an individual and also discover abuse among all ages. 
Dentists are the health-care professionals who routinely 
assess the head and neck of the patients and have a great 
chance in identifying the signs of abuse and neglect. 
Every dentist has to understand the forensic implications 
associated with their practice. There is always a lack of 
involvement among dentists because of lack of training 
and experience, and due to their limited knowledge in 
this branch of dentistry. There is also a fear of litigation 
among dentist which commonly discourages them. 
“Any physician who fails to identify and report a child 
with historical, physical and radiological findings that 
indicate abuse is guilty of professional negligence.”[6] 
There is always a lack in availability and accuracy of 
dental records which has a great influence in determining 
the success of identification.[7]

Present study showed clearly that that there is a 
general lack of practice of forensic odontology among 
dental practitioners in India. 

Isher, et al also observed lack of knowledge, 
awareness, and practice of forensic dentistry amongst 
the dentists of Punjab. [8]

Baad R conducted study among dental practitioners 
of western Maharashtra, India and found that adequate 
knowledge of forensic odontology. They observed lack 
of formal training, inadequate forensic laboratories, 
poor attitude and lack of interest among dentists.[9] 
Another study conducted by Rahman J et al among 
among dental surgeons in Bhubaneswar, East India 
also observed that there is adequate level of knowledge 
and awareness regarding forensic odontology in all the 
groups investigated.[10]

Poor knowledge has been reported in another study 
conducted by Alshaqaq et al outside the India in Riyadh 
city of Saudi Arabia.[11]

This could be owing to multiple reasons. There are 
very few institutions offering formal training in forensic 
odontology. Most of the practitioners had no formal 
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training. There are no fully equipped laboratories for 
forensic odontology in India. Forensic odontology was 
not included as a part of our academic curriculum until 
recently. There are very few workshop conferences that 
have been conducted in forensic odontology per year 
for dental practitioners, which could kindle an interest 
among the students to probe deeper into the subject.

Conclusion

For an efficient forensic investigation, we need a 
dental team, comprising personnel from all branches of 
dentistry, working in close association with experts from 
other branches of forensic science. The government has 
a social obligation to recover, identify and hand over the 
remains of a deceased person to the relatives and every 
effort must be made to achieve this. Academicians, 
law-enforcing authorities, statutory bodies, and 
government have to get together and coordinate an 
action plan.
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Abstract
Background: Low back pain is a major occupational problem among health care workers. Body mechanics 
and Ergonomic programs can prevent low back pain amongs them. The aim of the study was to assess and 
compare knowledge, self-efficacy and practice on prevention of work related low back pain among staff 
nurses before and after administration of Ergonomic Training Program in experimental and comparison 
group. 

Methods: A Quasi Experimental Non Equivalent Control Group Pre-test and Post-test Design was used. 
Eighty staff nurses from MMIMS&R Hospital, Mullana were selected by convenience sampling technique. 
Ergonomic Training Program was administered in experimental group for two days. Standardised Nordic 
questionnaire for low back pain, Pain assessment scale, structured knowledge questionnaire, structured self-
efficacy scale and structured observational checklist were used to collect data. 

Results: The study showed that there was a significant difference in the mean post-test knowledge (p=0.001) 
and practice (p=0.001) scores of staff nurses in experimental and comparison group. There was a significant 
difference between the mean pre-test and post-test knowledge (p=0.001), self-efficacy (p=0.047) and practice 
scores (p=0.0001) in experimental group. 

Conclusion: Ergonomic Training Program was effective in improving the knowledge, self-efficacy and 
practice on prevention of work related low back pain among staff nurses. 

Keywords: Effectiveness, Ergonomic Training Program, knowledge, self-efficacy, practice, staff nurses, 
work related low back pain
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Introduction

Worldwide, low back pain is found to be experienced 
for at least once in their lifetime by most of the people 
(estimated from 50 % to 80 %).1 It has been estimated 

that the annual incidence of low back pain (LBP) in 
adults is found to be 15% with point prevalence of 
30%.2In developed countries, the prevalence rate of 
LBP has been estimated to be 15% to 64% and more 
than 79% in the developing countries.3 It is estimated 
to be 38% to 67% in the American nurses, 73% to 76% 
in nursing staffs of Germany, and 9.38% in Hong Kong 
nurses, and over 50% in Iranian nursing staffs.4 One-
third of the loss of work occurs due to work related 
accidents and diseases related to occupation.5 Of all the 
LBP cases, 37% of them occur as a result of work related 
constructs. It changes between 12% and 38% in women, 
31% and 45% in men.6 Nursing is identified as one of the 
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occupation who is at risk of developing LBP.7 In nurses, 
while giving care there is repeated flexion or extension of 
the body, including object or patient lifting, transferring 
of patients which represents major bodily stress and 
results in back injuries.8 The prevention and control of 
the musculoskeletal disorders can be achieved by using 
the applied science of ergonomics. Nursing involves 
risk activities; with high prevalence of musculoskeletal 
complaints related to the low back, neck and shoulder 
pain.1 Nurses are exposed to musculoskeletal disorders 
as they are mainly standing for long hours9, maintaining 
wrong position for a long time during their working 
shifts. Low back pain among staff nurses is mainly due to 
repetitive motions.10 In developing countries, the nurses 
have little knowledge of ergonomics principles in their 
workplace and they are not trained adequately to prevent 
and control hazards due to occupational exposure. 
Knowledge of ergonomics can help nurses in avoiding 
certain risk factors of musculoskeletal disorders and can 
improve health and safety in the workplace.11 It was 
reported by a study that ergonomics training program 
can help in major improvement in lifting of patients and 
carrying behaviour.12 A study also suggested the use of 
Ergonomics and body mechanics to prevent work related 
low back pain.13

Moreover, the researcher had personal experience 
that the staff nurses in clinical settings do not practice 
proper techniques of body mechanics and ergonomic 
principles in performing nursing activities during their 
work shifts. This has aroused the interest to conduct this 
study to possess the effectiveness of Ergonomic Training 
Program (ETP) on knowledge, self-efficacy and practice 
on prevention of work related low back pain among staff 
nurses.

Material and Methods

Research approach and design: Quantitative 
research approach with quasi experimental non-
equivalent control group pre-test post-test research 
design was used.

Setting: The study was conducted in MMIMS&R 
Hospital, Mullana, Ambala, Haryana. It is a multispecialty 
tertiary care hospital.

Sampling: Convenience sampling technique was 
used, 80 staff nurses (40 staff nurses each in experimental 

and comparison group) working in various wards of 
MMIMS&R Hospital, Mullana, Ambala, Haryana were 
included in the study. Cohen’s d formula was used for 
sample size calculation (effect size was 0.66; at power 
of 0.80, the recommended sample for each group was 
between 33-44).

Tools and techniques for data collection

Section-I: Part-A (Demographic variables of the 
staff nurses). Part-B (Standardised Nordic Questionnaire 
for low back pain among staff nurses) developed by 
Kuorinka I et al in 1987. Part-C (Numeric pain scale to 
assess the level of low back pain among staff nurses) 
consisting of pain score ranging from 0 (No pain) to 10 
(Worst pain) 

Section-II: Structured knowledge questionnaire 
to assess the knowledge of staff nurses regarding 
prevention of work related low back pain.

Section-III: Structured self-efficacy scale to assess 
the self-efficacy of staff nurses regarding prevention of 
work related low back pain. 

Section-IV: Structured observational checklist to 
assess the practice of staff nurses regarding prevention 
of work related low back pain by using ergonomics and 
its principles. 

Data collection procedure

Pilot study was conducted prior to final data 
collection.

On day one, pre-test was conducted. On day two after 
taking the pre-test, ETP (Ergonomic training program) 
was administered by using lecture cum discussion with 
the help of power point slides and videos for two hours 
in experimental group. On day three, demonstration 
and return demonstration of ergonomic principles and 
exercises (body stretches) to the staff nurses was carried 
out (the experimental group was divided into four sub-
groups of ten staff nurses each with duration of one hour 
for each group). On day 15, after the intervention, post 
test was conducted for both the groups. 

Ergonomic training program

It consisted of teaching regarding work related low 
back pain, ergonomic and its principles, and the body 
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stretches or exercises to reduce or prevent work related 
low back pain among staff nurses. 

Statistical Analysis

SPSS version 20.0 was used for data analyses. For 
descriptive statistics, frequency, percentage, mean, 
median, standard deviation, range was used. For 
parametric tests, it included chi-square, t-test, one way 
ANOVA, and post hoc tests. For non-parametric tests, 
it included chi-square, Mann-Whitney test, Wilcoxon 
signed rank test and Kruskal Wallis test. K-S test was 
applied and parametric test was applied for knowledge 
score and Non-parametric tests were applied for self-
efficacy score and practice score regarding prevention of 
work related low back pain among staff nurses.

Results

The study results showed that majority of the staff 
nurses were females (96.25%) and majority were from 
age group of 23-25 years, 81.25% of staff nurses were 
single, 74 (92.5%) of staff nurses were not having history 
of abdomen/ back/ limb surgery, 72 (90%) of them had 
no child, 76 (95%) were GNMs, 56 (70%) were having 
0-12 months year of experience in the present working 
area 68 (85%) of the staff nurses were working for six 
hours per day, all of them had no training regarding body 
mechanics, 76 (95%) of them were not attending yoga 
class and 78 (97.5%) of them were not going to gym, 
59 (73.75%) of them were having normal BMI and all 
of the staff nurses were not diagnosed with diseases like 
arthritis, prolapse inter-vertebral disc, etc.

In pre-test, 48/80(60%) had below average 
knowledge, 70/80 (87.5%) had good self-efficacy and 
47/80(58.75%) had good practice scores regarding 
prevention of work related low back pain. In post-test, 
23 (57.5%) had good knowledge, 21 (52.5%) had very 
good self-efficacy and 34 (85%) had very good practice 
after the administration of Ergonomic Training Program 
(ETP) in experimental group.

There was significant difference between pre and 
post test knowledge scores (t=11.45, p=0.001), self-
efficacy scores (Z= -1.98, p= 0.047) and practice scores 
(Z= -5.17, p=0.0001) among staff nurses in experimental 
group.

There was a significant difference in post test 
knowledge scores (t=12.01, p=0.001) [Table 1], and 
practice scores (Z= -6.84, p=0.0001) [Table 2] among 
staff nurses in experimental and comparison group. 
There was no significant difference in post-test self-
efficacy scores (Z= -1.67, p=0.09) [Table 3] among 
staff nurses in experimental and comparison group. 
Therefore, it can be inferred that Ergonomic Training 
Program was effective in improving the knowledge and 
practice of staff nurses on prevention of work related 
low back pain.

There was a weak positive correlation between 
knowledge and self- efficacy score (r= 0.38, p= 0.02), 
and also between self-efficacy and practice score (r=0.32, 
p=0.047) among staff nurses in experimental group after 
the administration of Ergonomic training program.

There was a significant association of knowledge 
score with years of experience in present working area 
and practice score with qualification in experimental 
group, self-efficacy score with total year of experience. 
There was significant association of post-test self-
efficacy score with present designation, total year 
of experience, hours of working/ day and work for 
extended duty hours. There was significant association 
of pre-test practice score with qualification status of the 
staff nurses.

It was found that most of the staff nurses i.e. 70/80 
(87.5%) and 71/80 (88.75%) were not having low back 
pain before and after administration of Ergonomic 
Training Program respectively. In experimental group, 
3 (7.5%) were having moderate pain (4-6 pain intensity 
score) in pre-test which was reduced to 1 (2.5%) in post-
test.

Discussion

In the study, majority of the staff nurses were females 
(96.25%) and majority were from age group of 23-25 
years which was consistent with the study conducted 
by Sharma R which showed that maximum number 
of female nurses (97.14%) was from age group of 20-
30 yrs.14 In the study, all of the staff nurses i.e. 80/80 
(100%) had no training regarding body mechanics of 
which the result was consistent with the study conducted 
by Ibrahim R et al.15 In the study, 76 (95%) of them 
were not attending yoga class and 78 (97.5%) of them 
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were not going to gym and 59 (73.75%) of them were 
having normal BMI.

All of the staff nurses were not diagnosed with 
diseases like arthritis, prolapse inter-vertebral disc, etc. 
This was inconsistent with the finding by Sandhya 
RV.16

It was shown that Ergonomic Training Program 
was effective in improving the knowledge, self-efficacy 
and practice scores on prevention of work related low 
back pain among staff nurses. The result was found 
to be consistent with the study conducted by Sharma 
R which showed that the mean knowledge score and 
practice scores after the intervention was significantly 
higher than that before the intervention.14 Also similar 
findings were shown by the study conducted by 
Ibrahim R et al which showed significant differences 
of nurses’ knowledge and practice scores between 
pre-test and post-test (p=0.0000).15 Similar finding 
was shown by a study conducted by Salah M et al in 
which there was significant difference regarding total 
knowledge of back pain and body mechanics in pre- 
and post- program implementation (Z=4.43, p=0.0000 
and Z=4.06, p=0.0000 respectively). Also, there was 
significant difference regarding practice in pre- and 
post-program implementation (Z= 5.85, p=0.0000 and 

Z=5.29, p=0.0000 respectively).17 

In the study, there was a significant positive 
correlation between knowledge and self efficacy scores; 
self efficacy and practice scores after the administration 
of ergonomic training program among staff nurses in 
the experimental group but no correlation was found 
between knowledge and practice scores among the 
staff nurses. It was supported by the study conducted 
by Khorsandi M et al in which there was correlation 
between self-efficacy and practice scores (r=0.19; 
p=0.027).18 The result of the study was not consistent 
with the finding of study conducted by Vidya VP et 
al which showed that a positive correlation was found 
between the knowledge and practice of body mechanics 
among staff nurses (r=0.611).19

Conclusion

The study concluded that the Ergonomic training 
program (ETP) was effective in improving the 
knowledge, self-efficacy and practice of staff nurses 
regarding prevention of work related low back pain. 
It also revealed that there was a significant positive 
correlation between knowledge and self-efficacy; and 
also between self-efficacy and practice among the staff 
nurses regarding prevention of work related low back 
pain.

Table 1: Comparison of post-test knowledge scores on prevention of work related low back pain among staff 
nurses in experimental and comparison group                   

  (N=80)

t ( 78 )= 1.99

Minimum score= 0                                                              Maximum score= 30

*=Significant (p≤ 0.05)                                                  
NS

=Not significant(p>0.05)
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Table 2: Comparison of post-test practice scores on prevention of work related low back pain among staff 
nurses in experimental and comparison group 

(N=80)

Table 3: Comparison of post-test self-efficacy scores on prevention of work related low back pain among 
staff nurses in experimental and comparison group 
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Abstract
The aim of this review article was to explore the issues and concerns of adolescents with regard to their 
mental health and this need for implication in nursing practice. The study materials were collected from 
various sources like books, journals, online data base and news paper cuttings of last ten years 2008-2018. 
Online search engines were such as PubMed/ Medline, SCOPUS, CINAHL, PsychoINFO, and Google 
Scholar by search of significant articles with the following key words: “Adolescence”, “Adolescent 
behavior”, “Adolescent AND mental health”. “Aggression AND Adolescence”. Further article revealed 
about the need of understanding adolescent behavior and its correlates, existing practices, problems and 
shortcomings in terms of adolescent behavioral issues, strategies to improve the situation and solve issues, 
nursing implication with available resources to handle the situation at current scenario and to overcome the 
associated mental health issues among the adolescence. Study concluded that there are various reasons due 
to which adolescent behavior is affected and it requires a group of strategies to handle and overcome all 
associated issues.
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Introduction
“The disturbed adolescent does not feel his 

disturbed personality. The intelligent man does not feel 
his intelligence or the introvert his introversion.”  
  -B.F. SKINNER

World Health Organization (WHO) identifies 
Adolescence as a phase inhuman growth and 
development that occurs after childhood and before 
adulthood. It represents one of the critical transitions 
and is characterized by a tremendous pace in growth and 
developmental changes.1

Adolescents are often not able to cope up with 
the drastic changes that take place in their physical 
& psychological health. The psychological problems 
in this period occur due to disturbed relationship 
with parents, teachers, seniors and peers, scholastic 
backwardness compared to high expectation, sexual 
experimentation and substance abuse. All these are often 
directly or indirectly associated with aggression as well 
as psychological morbidity.2

Methods
The aim of this review article was to explore the issues 

and concerns of adolescents with regard to their mental 
health and this need for implication in nursing practice. 
Since it is a method of concept article with evidence 
based narration, the study materials were collected from 
various sources like books, journals, online data base 
and news paper cuttings of last ten years 2008-2018. 
Online search engines were such as PubMed/ Medline, 
SCOPUS, CINAHL, PsychoINFO, and Google Scholar 
by search of significant articles with the following 
key words: “Adolescence”, “Adolescent behavior”, 

DOI Number: 10.37506/ijfmt.v14i4.11541
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“Adolescent AND mental health”. “Aggression AND 
Adolescence”. Based on the significant information 
found with regards to aim of the review article, concepts 
were formed and discussed in narrative form to yield 
adequate evidence based information about the need 
of understanding the adolescent behavior with regards 
to their mental health and overcoming such issues with 
intended nursing implications.

Findings
Findings of the review article based on the 

concepts are discussed as follows:

Relevance / Need for Understanding Adolescent 
Behavior In Mental Health 

Adolescence is a time for developing independence. 
Typically, adolescents exercise their independence by 
questioning, and sometimes breaking, rules. Parents and 
nurses must distinguish occasional errors of judgment 
from a degree of misbehavior that requires professional 
intervention.

Adolescents and Behavioral issues

Basically the behavioral problems and issues 
among adolescents includes such as but not limited 
to Attention deficit hyperactivity disorders, Conduct 
disorders, Substance use disorders, Aggressive 
behavior, impulsiveness and violence which can lead 
to delinquency or delinquent behavior as it is highly 
associated with low self esteem.3

Descriptive study was conducted by Kataria4 

where it is found that, Emotional competent people do 
express emotions appropriate to the situation to their 
needs and to others and they attempt not to suppress 
appropriate emotions, reactions and communications of 
feelings by others. Further it is revealed that at present 
adolescents are facing psychological problems such as 
depression, anxiety and frustration, one of the increasing 
with rapid rate is aggression. Their aggressive attitude 
results into delinquent.

There are lots of reasons why an adolescent 
becomes aggressive and violent and end up in delinquent 
behavior. Especially Adolescents from low-income 
families often feel excluded. To raise their self-esteem 
and improve their status they may choose to join a 
juvenile delinquent group. These groups provide equal 
opportunities to everyone, favorably distinguishing 
themselves from school and family, where positions of 

authority are occupied by adults.5 

Correlates of Adolescent Behavior in Relation to 
Mental Health

Correlates of adolescent behavior are discussed 
under following sub headings;

Adolescents and ADHD cum Conduct disorders

Several surveys were conducted regarding ADHD 
and conduct disorders among adolescents and the 
reviews regarding these studies are conceptualized as 
follows:

Study conducted by Mony EH. (2013)6 

 revealed that children or teens with ADHD experience 
different symptoms of inattention, hyperactivity, 
or impulsivity either above or beyond what is 
developmentally appropriate. Teenagers with ADHD 
are seen to be at an increased risk of academic failure, 
dropping out of school and criminal behavior and more 
likely to be dismissed from employment in adulthood.

Study conducted by Du Paul GJ (2018)7  

 revealed that ADHD can be co-morbid with many 
other psychiatric problems including specific learning 
disabilities (SLD).

Study conducted by Raskind M. (2015)8 

 revealed that along with specific learning disability, 
conduct disorders, aggression, poor relationship with 
peers, disregard of orders, low self esteem, depression, 
and social, emotional and cognitive problems can be 
also seen in the child with ADHD.

Adolescents and Aggression, Violence / 
Delinquency

There are number of studies which are conducted 
to support the evidence for aggression, violence and 
delinquency or delinquent behavior as one of the most 
concerned area among adolescence. These studies are 
conceptualized as follows:

Study conducted by Sharma M.K & Marimuthu P.  
(2014)9 revealed that males experienced more verbal 
aggression, physical aggression and anger than females. 
The risk factors responsible for the youth aggressions 
were physical abuse in childhood, substance abuse 
such as alcohol and tobacco, negative peer influence, 
family violence. The study concluded that presence of 
correlates of risk factors pertinent to aggression among 



Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4     559

youth implies the usages of management strategies to 
help them to reduce their aggression

Study conducted by Pung P.W., et al (2015)10 
revealed that there was a significant positive relationship 
between low self-control, peer delinquency and 
aggression among adolescents.  The results also indicated 
that low self-control has an indirect effect on aggression 
through peer delinquency. The study concluded that Low 
self-control and peer delinquency are two important risk 
factors which are responsible for the development of 
aggression among adolescents.

Study conducted by Wahdan I., et al (2014)11 
revealed that overall 26.9% of adolescents at high risk 
and 20.2% at extremely high risk of aggression and 
criminal behavior. The study concluded that necessary 
measures must be taken to reduce the negative impacts 
of exposure to violence through giving special attention 
to changing the perception of children and adolescents 
to these risks.

Existing Practices / Situation/ Knowledge/ 
Attitude in terms of Adolescent Behavior

The existing practices, situation, knowledge and 
attitude regarding adolescent behavior are discussed 
under the following sub heading;

Reviews regarding Knowledge on Adolescents’ 
Behavioral Issues- Parents, Teachers and Nurses 
perspective

Adolescence is a developmental stage marked by 
risk-taking and limited comprehension of dangers of 
risky behaviors. There are number of studies which are 
conducted to support the evidence for knowledge on 
adolescents’ behavioral issues- parents, teachers and 
nurses’ perspective. The studies are conceptualized as 
follows:

Study conducted by Ahern N.Ret al., (2016) 12 

revealed that the survey yielded five categories of 
parental responses to potential risky behaviors in 
their child/teen including the following: talking to my 
children, setting up consequences, confronting the 
child, seeking help, and talking to others.   The study 
findings provided important implications for developing 

an evidence-based education intervention to improve 
parents’ awareness, knowledge, and identification of 
risk behaviors in their children/teens.

Study conducted by Albertos A., et al (2016) 
13revealed that the greater the degree of knowledge, the 
lower the frequency of risk behaviors among youth. The 
study concluded that parents’ supervision criteria might 
be influenced by gender stereotypes, which would have 
a harmful effect on young males, as the lower degree of 
knowledge puts them at higher odds of risk behaviors.

Based on the above mentioned reviews we conclude 
that though we have knowledge regarding adolescent 
health care, there is no adequate knowledge among 
parents, teachers and health care workers regarding the 
consequences of behavioral issues and it is recommended 
to have proper evidence based education intervention to 
improve the knowledge among them.14

Existing Problems/Shortcomings in terms of 
Adolescent Behavior

The Existing problems among adolescents in terms 
of their behavior are discussed by understanding the 
following core concepts;

The Existing problems among adolescents in terms 
of their behavior are connected with various behavioral 
issues such as aggression, Delinquency, substance abuse 
and chronic low self esteem. 

Hence it concludes the chronic low self esteem 
among adolescents could cause them all sort of behavioral 
issues and it is necessity to improve adolescents’ self 
esteem to overcome other behavioral issues such as 
aggression and delinquency.

Hence the basic concepts identified through the 
reflective analysis of the reviews revealed the following 
modified conceptual ideas based on which various 
intervention studies need to be identified to improve 
self esteem among adolescents to reduce their impulsive 
aggression and associated use of substance, violence and 
delinquency which is depicted in figure 1.
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Figure 1-The Identified Core concepts of Adolescents Behavioral Issues (Modified from the concepts of 
Latent Trajectory Modeling-2010)8

Substance use Disorders, Aggression And 
Delinquency- A Core Concept

Violence and physical aggression among adolescents 
often results in unintentional injuries and homicide, two 
leading causes of death among adolescents. Aggressive 
behaviors are also associated with drug use, unsafe sex, 
dangerous driving, other mental health problems, across 
gender and ethnic groups. Differential rates of violence 
and physical aggression are predicted by child, familial, 
genetic, and environmental factors14.

Study conducted by Shahzad S, &Yasmin S (2011) 
revealed that Significant differences on variables of 
aggression between delinquent and non-delinquent 
adolescents. In subscales of aggression questionnaire, 
delinquents were found to score high on physical 
aggression (t= -2.678, df= 204, p<.05), verbal aggression 
(t= -2.436, df= 204, p<.05) and hostility (t= -5.490, df= 
204, p<.05). Similarly, those who use drugs have high 
level of aggression than those who do not use drugs (t= 
4.921).15

Study conducted by Rosenfeld R., et al (2012) 
Findings showed on particular type of offenders 
(homicide offenders, gang members, drug dealers and 
those carrying weapons) that  normally the age of start 

of gang groups, drug use, weapon carrying and drug 
dealing happened during adolescence (ages 13 to 17 
years). Further study explored the order of normal age of 
starting offenses which found  the mean age for sequence 
gang membership (15.9), followed by marijuana use 
(16.5), drug dealing (17.0), gun carrying (17.3 and hard 
drug use (17.5).16

Strategies to improve the Situation / Minimize or 
Solve problems in terms of Adolescent Behavior

The strategies to improve the conditions or mental 
health issues among adolescents are better understood 
by the followings;

Positive Adolescent Health Strategy

Adolescent environment is also critical in 
determining the behavior of youth. Thus, we need to 
focus on lifelong skills and healthy behaviors17. 

There are certain Recommendations these are;

Recommendation 1: Create Adolescent-Positive 
Societal Norms and Commitment to Adolescent 
Health Issues 

Strategy 1: Mobilize all Sectors of Society in 
Supporting Adolescent Health Promotion 
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Strategy 2: Create a Supportive Environment for 
Promoting Adolescent Health 

Recommendation 2: Create Opportunities For 
Adolescents to Engage in Healthy Behaviors 

Strategy 1: Maximize Opportunities for Adolescents 
to Engage in Healthy Behaviors 

Recommendation 3: Promote Adolescent Health 

Strategy 1: Enhance the Visibility of Adolescent 
Health Issues and Positive Aspects of Adolescents 

Strategy 2: Make Commitments to Adolescents and 
Adolescent Health Issues  

Nursing Implications

Children and Young People’s mental health nurses 
have a key role in providing direct support to children, 
young people and their families, as well as educating and 
supporting other professionals including teachers and 
school nurses to promote emotional and psychological 
wellbeing. Access to specialist and targeted services in 
a timely manner can make all the difference to a child’s 
long term health and wellbeing. 

Specialist nurses can provide a range of therapeutic 
interventions including cognitive behavioural therapy, 
dialectical therapy and family therapy, as well as the 
management of deliberate self-harm.18

Handling issues of adolescents is the responsibility 
of both General and school health nurse. But this must 
be highly implicated at schools to anticipate the issues as 
early as possible and to deliver the better care.

Principle of Nursing Care for Adolescents

According to Limerick 2009 there are certain nursing 
principles were established for achieving better mental 
nursing care for children and adolescents (CAMHS) 
those are;

• Understanding developmental theories to the 
core

• Mastery over therapeutic interventions

• Evaluating skills

• Professional management skills

• Professional development skills

• Communication skills19

Available Resources & Its use with reference to 
Adolescent Behavior

National Program and centers in India:

1. Youth Mental health program- SCARF (2015)

2. Youth wellness centre – 2015- SCARF (2015)

3. National Mental Health Program, 1982

4. District Mental Health Program, 1996

5. National Mental Health Policy, 2014

6. National Health Mission, 2017

Infrastructure and service in India:

Substance abuse

1. De addiction centers 

2. Al-ateen services

Aggression and violence

1. Observational Homes

2. Correctional Homes/ Delinquent Homes

Conclusion
Adolescents are often not able to cope up with 

the drastic changes that take place in their physical & 
psychological health. The psychological problems in this 
period occur due to disturbed relationship with parents, 
teachers, seniors and peers, scholastic backwardness 
compared to high expectation, sexual experimentation 
and substance abuse. As discussed in the literature there 
are various reasons due to which adolescent behavior is 
affected and it requires a group of strategies to handle 
and overcome all associated issues.

Ethical Consideration: Since it is a review article 
which has been written as concept article does not require 
an ethical permission. Further, based on the above 
identified concepts an interventional study is designed 
to reduce aggressive behavior and impulsivity and to 
improve self esteem among adolescents those who are 
residing in delinquent homes in the state of Bihar has 
already been submitted for obtaining permission from 
Departmental Research Committee of All India Institute 
of Medical Sciences, Patna.
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Abstract
Aim and Objectives: To know: i) The age and sex wise distribution of road traffic accidents (RTA) cases. 
ii) Pattern of limb injuries sustained. iii) Type of vehicle involved and speed of vehicle. Materials and 
Methods: The study was carried out in the department of F.M.T in association with the Department of 
Accident & Emergency, Department of Orthopaedics, and Department of Surgery of IMS and SUM Hospital, 
Bhubaneswar. Duration of study June 2015- July 2017. Study type- cross sectional study. The number of 
cases were 200. Results: Of the 200 patients in the present study 90.5%( 181) were males and only 9.5%(19) 
were females. Two wheelers were the most unsafe in the vehicles category involved in road traffic accidents 
(79.5%). Vehicle travelling between 60-80 km/hr are more susceptible (58%) to injury/accident. The most 
common injuries were laceration & fracture (30%) . Right lower limb(38%) was mostly involved. 

Key words: Limb injuries, road traffic accidents, vehicle type, pattern of injuries 
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Introduction

Travel today is an essential requirement for the 
present generation. Due to increase in population in 
urban area and there are many reasons to travel, mobility 
is the primary need. Road traffic accidents are a major 
cause of death which is occurring in developing country 
now a days. In the world it is ranked in 9th position 
by 20201. Road traffic accidents cost between 1% to 
2% of their gross national product in low income and 
middle income countries which is more than the total 
development aid received by these countries2.Road 
traffic accidents are multifactorial in nature which 
involves human, environmental factors and vehicular 
factors. In the world, India is one of the leading country 
in road traffic accident. It has been seen that there is 
steady rise in road traffic accidents in India and every 
minute there is an accident and every eight minutes a 
death. About eighty thousand people are killed and three 
lakhs forty thousand are injured every year3. The number 
of accidents caused by vehicle was four lakhs thirty 
thousand and six hundred and death due to vehicular 
accidents was one lakhs thirty three thousand nine 

hundred thirty eight and one lakh seventy thousand six 
hundred injuries according to the national crime record 
20104. Due to the injuries which is caused by road traffic 
accident, leads to increase in trauma patients admission 
at medical college and hospital which will take many 
lives and resources5.

Aim and Objectives: To know: i) The age and sex 
wise distribution of road traffic accidents (RTA) cases. 
ii) Pattern of injuries sustained. iii) Type of vehicle 
involved. 

Materials and Methods: The study was carried 
out in the department of F.M.T in association with the 
Department of Accident & Emergency, Department of 
Orthopaedics, and Department of Surgery of IMS and 
SUM Hospital, Bhubaneswar. Duration of study June 
2015- July 2017. Study type- cross sectional study. 
Inclusion criteria: All patients of road traffic accident 
who were admitted to IMS & SUM hospital with upper 
& lower limb injuries. Sample was selected from all 
the cases of RTAs with definite history of victim either 
pedestrian, driver or passenger of a vehicle. Only limb 

DOI Number: 10.37506/ijfmt.v14i4.11542
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injuries were taken. Exclusion criteria: Patients with 
only head injury. Patient with abdomen injury, back 
injury without limb injury. A Total number of cases were 
200 which was analysed during the study period, the 
details of each case were entered in a standard proforma 
designed for the study and the details of the vehicle 
types were obtained by the police and the attendants. 
Statistical analysis was made.

Results

Of the 200 patients in the present study 90.5%( 181) 

were males and only 9.5%(19) were females

The present study shows that the Male: Female ratio 
of limb injury in road traffic accidents is 9.5:1 , i.e. the 
males were involved more than 9 times than females 
which was statistically significant. ( p< 0.001). 

The present study shows that the persons driving 
the vehicle are more susceptible (64%) to injury than 
the passengers or the pedestrians which was statistically 
significant. ( p< 0.001)

The present analytical study shows that road traffic 
accidents occur mainly in the age group 20-39 years. 

Table- 1: Frequency of distribution of vehicle involved in road traffic accident 

Vehicle involved Frequency Percentage 

Heavy vehicle 17 8.5

Four wheeler 12 6%

Two Wheeler 159 79.5%

Auto Rickshaw 4 2%

Other 2 1%

Total 200 100%

The above table shows that the two wheelers are the most unsafe in the vehicles category involved in (79.5%) 
followed by heavy vehicle (8.5%) .

Table-2: Frequency of distribution of speed of the vehicle in relation to road traffic accident 

Speed of the vehicle Frequency Percentage 

0-19 Km/hr 1 0.5%

20-39 Km/hr 1 0.5%

40-59 Km/hr 62 31%

60-79 Km/hr 116 58%

>80 Km/hr 20 10%

The above table shows that the .than other vehicles which was statistically significant. As the roads involved 
were mainly city roads there could have been less scope of travelling beyond 80 km/hr. 



566      Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No.4

Table-3: Distribution of Type of Injury in road traffic accident

Type of injury Frequency Percentage 

Abrasion 21 10.5%

Fracture 50 25%

Lacerated 12 6%

Abrasion & contusion 4 2%

Abrasion& dislocation 2 1%

Abrasion & laceration 8 4%

Abrasion & fracture 8 4%

Contusion & laceration 6 3%

Contusion & fracture 2 1%

Laceration & fracture 60 30%

Abrasion & laceration & fracture 17% 8.5

Contusion , laceration & fracture 3 1.5%

Laceration , fracture & dislocation 2 1%

Laceration , fracture & others 1 0.5%

Others 4 2%

Total 200 100%

The above table shows that the accident victims mostly suffered from laceration & fracture (30%) followed by 
fracture (25%). This could be due to hard surface of bitumen clad city roads and most vehicles travelling between 
60-80km/hr that were involved in accidents.

Table-4: Frequency of Site of injury in road traffic accident

Site of injury Frequency Percentage 

Right upper limb 32 16%

Right lower limb 76 38%

Left upper limb 13 6.5%

Left lower limb 38 19%

Right lower limb & left lower limb 6 3%

Right upper and lower limb 19 9.5%

Right upper limb and left upper limb 4 2%

Right lower limb and left upper limb 2 1%

Right upper limb, left upper limb and 
left lower limb 2 1%

Left upper limb and left lower limb 6 3%

Right upper limb and left lower limb 2 1%

Total 200 100%
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The above table shows that in 38% cases right lower 
limb was involved. This combined with the fact that 
2 wheelers were the most common vehicles involved 
indicates the struggle by the right handed driver to 
stop the vehicle at high speed resulting in fracture and 
laceration of the affected lower limb

Discussion

In the present study 181(90.5%) were males and 
19(9.5%) were females, male to female ratio was found 
to be 9.5:1. The males are involved more than 9 times in 
road traffic accidents as than females. This is due to fact 
that male travel a lot more than females do, engage more 
in risk taking behaviour and are involved in outdoor 
activities of the family. This is also in accordance with the 
report of Rajnarayan R. Tiwari et al(2005)6. According 
to Frank et al males outnumbered females7. According to 
Nilambar et al the accident rates in males were 4.9 times 
higher than in females. In other study8 male female ratio 
was found to be 9:19. Abdul N. Batouk, et al also found 
that male female ratio was higher i.e 14:110. M Ranjitet.
al11also corroborates with the present study. The males 
outnumbered females in the ratio of 9:112,13,14,15,16,17,18,

19,20,21,9. 

The present analytical study shows that road traffic 
accidents occur mainly in the age group 20-39 years 
which resulted in the loss of expenditure in treating the 
patient as well as the productive age group. This is in 
accordance with Rajnarayan R. Tiwari et al6. Studies have 
reported that the high incident of road traffic accident in 
age group of 20-39years, this is due to the risk taking 
behaviour of the age group22-25,26. According to Abdul 
N. Batouk, the highest accidents were seen in the age 
group 21 – 49 years10. This shows that the people who 
are most active and productive age group are involved 
in road traffic accidents, which add a serious economic 
loss to the community25,27. Basu Nandy Mukhopadhyay 
and Majumdar et. al 1977-78. Maximum involvement 
(29.5%) in road accidents were seen in the age group 26-
40 years, followed by age range 16-25 years (22.5%) and 
41-55 years (16.5%). There were 87% male victims in 
road accident against 13% in females28. Rao D analyzed 
254 cases and found that major age group between 21-30 
years were affected (31.51%)29 

G Gururaj (2008) Analyzed cases of road traffic 
accident in the year of 2005 and found that majority 

of the victims were of the age group15-44 years and 
belongs to the poorer section of the society30. Behera C et 
al 2009studied commonest age group involved was 21 to 
30years (44.67%)18. Most common age group involved 
is 21-30 year19. Kuchewar SV et al (2012) analyzed 216 
RTA cases and found 50% of cases are of age group 
20-40 years20. Maximum number of victims belongs 
to age group between 21-30 years 28% followed by 
31-40-years 20%21. JhaNilambar et al(2003) analysed. 
According to the author the maximum accidents occurs 
20-29years with average age group 31.5 years9.

The most common vehicle involved in the present 
study was motorized two-wheelers79.5% (179). This is 
because the study is carried in urban area where the two 
wheelers vehicle is most common mode of transport. 
This is in accordance with the other studies 8,22-24,26,31.

The present study shows that the vehicle travelling 
between 60-80 km/hr are more susceptible 58%(116) to 
injury/accident than other vehicles which was statistically 
significant. As the roads involved were mainly city roads 
there could have been less scope of travelling beyond 80 
km/hr. Fildes B.N et al(1994) studied that the fractures 
depends on the velocity of the vehicle to its impact and 
occurred at 48m/hr or less32. According to Jha et al. two 
wheelers drivers(61.2%) were commonly involved in 
accidents because of their high speed driving and also 
due to less stability while driving9.

The present study shows that the accident victims 
mostly suffered from laceration & fracture(30%) followed 
by fracture(25%). The present study shows that in 38% 
cases right lower limb was involved. This combined 
with the fact that the most commonly vehicles involved 
were two wheelers indicates the struggle by the right 
handed driver to stop the vehicle at high speed resulting 
in fracture and laceration of the affected lower limb. 
Tonge et al (1977) studied 76 motor cyclist victims and 
found that injuries to upper limb occur most frequently. 
Fildes B.N et al(1994) studied lower limb injuries to car 
occupants in Australian car accidents. There was a study 
in Melbourne which shows that fractures occurred 88% 
of crashes with lower limb injury32. The most common 
injuries were tibial fracture19. Patil Satish Supriya et 
al(2007) also studied that lower limb fracture(46.3%) 
were more common than upper limb(24.7%)26. This is 
in corroboration with the present study. 
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Summary and Conclusion 

From our study it is now clear that Laceration and 
fracture injuries are common limb injuries being reported 
and two wheelers are mainly responsible for RTA limb 
injuries. Two wheeler male drivers outnumber female 
and pillion riders in sustaining injuries to limbs. 

The numbers of two wheelers are likely to increase 
in the future along with road traffic accidents as a whole. 
Therefore the drivers should be educated to drive safe 
in the road . There should be a road safety programme 
for two wheelers for the prevention of accidents in the 
cities. To prevent the two wheeler accident the following 
should be done:- The roads should be designed and 
properly maintained . Separate roads for two wheelers 
should be there. Strict traffic regulation. Carrying 
children on two wheelers should be avoided. Road side 
alcohol analysis for riders should be there. Driving 
license should be strictly checked. Driver and pillion 
should wear helmet mandatory. Designing of safer 
vehicle. Banning unlicensed and young drivers on roads. 
Improvement of trauma care centres.     

After analysing the data from the present study it 
appears to be easier to distinguish between various injury 
patterns and injuries sustained due to RTA coming to 
SUM Hospital. 
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Abstract
Stature being a very important data for creating the identification profile of any individual, has immense 
anthropological and forensic importance. Often the unavailability of intact long bones poses for difficulty to 
estimate the stature. So reconstruction of the total femoral length from its different fragments by applying 
desired statistical methods can be used as a very important tool for it. The present cross-sectional study was 
designed aiming for a specific formula-based model in Eastern Indian population. Fully ossified, intact, dried 
60 femora of Department of F.S.M., Burdwan Medical College were measured using Hepburn’s Osteometric 
Board and sliding digital. All the measurements were performed by multiple examiners to exclude observer 
biasness and the mean value was recorded. Linear regression analysis was performed using maximum Femur 
length as the dependent variable and the different fragments as predictors to form a linear relationship with 
help of SPSS Statistical software. P value of <0.05 was considered significant. Among all the measured data, 
the Epicondylar Breadth, Midshaft antero-posterior Diameter and Transverse Head Diameter were found 
as statistically reliable predictors for determination of the maximum Femoral length. This finding is thus 
helpful in practical scenario when either the upper end or lower end of the femur is destroyed. 

Key Words: Stature, Identification, Eastern-Indian, Correlation, Femoral Length, Femoral fragments.
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Introduction

Estimation of stature from bones, specially the 
long bones has immense anthropological and forensic 
importance. In practical forensic application, often intact 
bones are not available due to mutilation or post mortem 
predation by animals. Therefore, reconstruction of total 
length of femur from its bony fragments, by applying 
the desired statistical methods, is necessary for building 
a biological profile. It has been established that femur 
along with tibia provide reconcilable results. Different 
fragmentary lengths are widely used for deriving the 

regression equation for estimation of Femoral maximum 
length which in turn can be used as a very important tool 
for estimating the stature. 

Pearson[1] and Trotter and Glesser[2] were two 
pioneers of this type of anthropometric studies. Later, 
their researches induced several important studies like 
researches on Turkish population by Pelin[3] and South 
Africans of European descent by Chibba [4]. Bidmos 
[5] in 2008 used following variables measured on each 
femur—i) vertical neck diameter, ii) upper breadth of 
femur, iii) epicondylar breadth, iv) bicondylar breadth, 
v) lateral condyle length, and vi) medial condyle 
length. Stature estimation was done by using regression 
formulae. The said study advocated that in the absence 
of intact femur, regression equations could provide a 
reliable estimate of adult stature. Research works from 
India by Pan[6] on Hindus of Bengal, Bihar and Orissa 
not only invoked research work in India, but also it drew 
attention beyond Indian sub-continent. In 1999,Shrof et 
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al[7] conducted a research work in India and they went for 
calculation of the percentile length of different segments 
and compared those to the total length of femur to get 
some regression equations to estimate total length of 
femur from its segments and the regression coefficient 
found highly significant in each case. The length of femur 
was estimated by the equation was almost accurate with 
the error of ±1 cm. 

In recent past, Parmar Ajay M et al[8] worked on 50 
femur bones and found correlation between maximum 
length of femur and its proximal & distal fragments and 
formulated regression equation for estimation of stature 
from maximum femoral length in Udaipur, Rajasthan. 
R Umeshbabu et al[9] in their study included 50 male 
femurs and 50 female femurs of South Indian origin 
dissected from cadavers. Linear regression equations for 
various morphometric parameters of proximal and distal 
end of femur was derived to estimate length of femur 
and subsequently to estimate the stature of an individual. 

Pavel Timonov & Antoaneta Fusova[10] conducted a 
study in which they introduced a method of estimating 
the length of femur from partial proximal elements 
specific to the Bulgarian population. 140 adult femora of 
known age and sex were studied. In that study measuring 
of different variables such as vertical head diameter, 
transverse diameter of the head, maximum head 
diameter, head circumference, sagittal subtrochanteric 
diameter, transverse subtrochanteric diameter and 
supero-inferior neck diameter had been done to obtain 
simple and multiple linear regressions. For males, 
regression formula, which included head circumference 
measurement, yielded the best result of the data, resulting 
in the highest correlation and lowest standard error of 
estimate compared with all other variables. The vertical 
diameter of the head of the femora of female sex showed 
the better correlation with maximum length. When all 
the variables combined into a single equation, it was 
found to improve the standard error of the estimate. The 
regression formula revealed that the femur length can be 
best estimated by proximal end. The derived formulae 
were population and sex specific.

In a research study conducted by Shweta Solan & 
Roopa Kulkarni [11] over south Indian populations, total 
number of 150, 72 left and 78 right adult fully ossified dry 
and processed femora were taken. After dividing each 

femur bone into five segments by taking predetermined 
points, the segmental length along with maximum 
length of femur were measured in cm [mean±S.D.] and 
the mean total length of femora of both sides were also 
measured. The proportion of segments to the total length 
were also calculated for the stature estimation using 
standard regression formulae. When comparison was 
made between segments of right and left femora, the ‘p’ 
value of points between (i) where linea-aspera divides 
into medial and lateral supracondylar lines and (ii) most 
proximal point on the intercondylar fossa was found to 
be ‹0.001. 

In a previous study from the same State of the current 
study, done by Mukhopadhyay et al [12] a correlation was 
made between the epicondylar breadth and the maximum 
femoral length. In this study the total number of 
samples were 65. Regression equation had been applied 
considering the epicondylar breadth as the independent 
variable and the maximum length of femur as dependant 
variable. Eventually the result of the regression equation 
had been combined with the earlier population specific 
method of estimation of stature to formulate a new 
formula for stature estimation. The method of Pan for 
the estimation of stature from male femur was applied to 
the equation from that study. Multiplying factor of 3.82 
was used after suitable conversion of the units (from cm 
to feet) of measurement to get the stature in feet from the 
maximum length of femur. 

The present study was designed to work out a 
specific regression model in Eastern Indian population 
as regional and racial factors are found to influence the 
morphometrical and morphological profile of any bone. 

Materials and Methods

All the 60 femur bones (fully ossified, intact, dried 
and devoid of any soft tissue attachments) were taken 
from Department of F.S.M, Burdwan Medical College, 
a tertiary Medical Teaching Institution of West Bengal 
(Eastern India). Measurements were taken using 
Hepburn’s Osteometric Board and sliding digital caliper 
with a precision of 0.01mm. with an aim for estimating 
the total length of femur by utilizing measurements of 10 
femoral fragments.

At first, all the measurements were performed by 
one examiner. T repeat measurement was taken by 
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the same examiner after seven days. The two readings 
were then tested by paired sample t test to exclude 
intra-observer bias. Similarly the other two observers 
recorded and tested their measurements and finally the 
mean of the three set of readings were included in the 
study. Inter-rater agreement was tested with twenty five 
random samples by performing Cohens Kappa. 

All the measurements were corrected to 2 decimal 
places and were recorded in cms (centimeters). Linear 
regression analysis was performed using Femur 
maximum length as the dependent variable and the 
fragments as predictors separately and in combination. 
Equations in the form of “y=mx +c” was obtained 
for the variables. The measurements obtained were 
analysed using SPSS Statistical software for windows 
version 10.0. The mean and S.D. of all the variables 
were calculated and a standard equation was derived for 
Eastern Indian subjects. P value of <0.05 was considered 

significant.

It was a Cross-sectional study where following 
study tools were used -measuring tape, flexible tape, 
dusting brush, Hepburn’s Osteometric Board, Electronic 
Digital Caliper, pencil, OHP Marker, standard prepared 
master charts for Data recording.

Inclusion criteria- fully ossified, dried, processed 
femur bones (60 in number), irrespective of age, sex and 
race. Exclusion criteria- Unossified bones, bones with 
disease, injury or fragmentation.

The Femur maximum length was the linear distance 
measured between the most superior point on head of 
femur up to most inferior point on its condyles.

The femur bones were divided into 10 fragments 
basing upon the respective anatomical and morphological 
landmarks.
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Results

The fragments of femur in this study (i.e the variables ) were divided into two groups .Those, that were proximal 
included the Head, Neck and Subtrochanteric measurements. The distal fragments consisted of MTD, MAPD and 
EB. Stepwise regression analysis was carried out with femoral length as the dependent variable and the two groups 
of fragments as independent variables. By stepwise adding and removing variables it was seen that for the proximal 
part only THD was the fragment that provided the best model that fit the data with R square of 0 .67. Similarly, for 
the lower fragments EB and MAPD produced the model with R square value of 0.75. 

TABLE-1 & 2

MODEL SUMMARY OF REGRESSION WITH PROXIMAL FRAGMENTS 

Model R R Square Adjusted R Square Std. Error of the Estimate

1 .824 .679 .674 1.54297

Coefficientsa

Model
Unstandardized Coefficients Standardized 

Coefficients
t Sig.

B Std. Error Beta

1
(Constant) 16.535 2.221 7.444 .000

THD (CM) 6.022 .543 .824 11.083 .000

a. Predictors: (Constant), THD (CM 

a. Dependent Variable: FML(cm)

Regression Equation with proximal fragment 

FEMORAL LENGTH= 16.53+6.02THD

TABLE 3 & 4

MODEL SUMMARY OF REGRESSION WITH DISTAL FRAGMENTS 

Model R R Square Adjusted R Square Std. Error of the Estimate

2 .867b .752 .743 1.36937

a. Predictors: (Constant), EB in cm

b. Predictors: (Constant), EB in cm, MAPD CM
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Coefficientsa

Model
Unstandardized Coefficients Standardized 

Coefficients
t Sig.

B Std. Error Beta

2

(Constant) 9.834 2.454 4.008 .000

EB in cm 4.352 .335 .856 12.974 .000

MAPD CM -.156 .070 -.146 -2.220 .030

a. Dependent Variable: FML(cm)

Regression equation with distal fragments.

FEMORAL LENGTH=9.83+ 4.35 EB- 0.15 MAPD 

TABLE -5

Descriptive Statistics Of Different Femoral Fragments

N Minimum Maximum Mean Std. Deviation

FML(CM) 60 34.70 46.10 41.0533 2.70131

VHD (CM) 60 3.34 4.77 4.0943 .34793

THD (CM) 60 3.30 4.79 4.0712 .36968

VND(CM) 60 2.33 3.58 2.8292 .30130

TND (CM) 60 1.83 3.12 2.4150 .30582

NL (CM) 60 2.09 3.69 2.7406 .34534

STD (CM) 60 1.90 3.40 2.8518 .32030

SAPD (CM) 60 1.90 3.18 2.3962 .32225

MAPD (CM) 60 1.90 22.09 2.9056 2.53717

MTD (CM) 60 2.00 2.79 2.3655 .19201

EB (CM) 60 6.29 8.51 7.2777 .53153

Discussions

In the present series separate regression equations 
were derived for the proximal and distal portion of 
femur to reconstruct the total femoral length from its 
fragments. It was seen that for the proximal end the 
best predictor was THD with R square of .67. This is 
consistent with earlier works [10,11] where the proximal 
fragments were useful in estimating total femoral length.

Similarly the multiple linear regression equation 
for the lower fragments showed consistent results with 

R square of 0.75. This is in agreement with previous 
published works [8,9,12]. The values of the various 
fragments are also comparable with other works on 
Indian population [5,7,12] 

In the present study with 60 samples, the Femoral 
Length was considered as Dependent Variable. 
Correlation study was done between different segments 
of femur and their relationship with the FML. Among 
all the measured data, it was found that EB, MAPD and 
THD served as reliable predictors for determination of 
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the FML from proximal and distal parts respectively. The 
other 7 fragmentary lengths did not reveal statistically 
significant results and hence discarded for the purpose 
of stature determination from the femur. Few previous 
works have however worked out regression with similar 
variables.

One lacunae of the present study is that the sample 
size is very small, consisting of only 60 femora. The 
present study may be considered as a pilot project aiming 
to obtain a regression equation for estimating maximum 
length of femur from different segmental parameters of 
femur human. As the study is region specific, it may be 
applied in cases associated with the local problem of 
identification of human remains when bony fragments or 
grossly mutilated bodies are encountered in medicolegal 
autopsies.

Conclusions

This study highlighted that a definite and reliable 
regression equation can be formulated for Eastern 
Indian population. This will be helpful for determination 
of Femur Maximum Length and subsequently skeletal 
stature from the above noted fragmentary remains among 
subjects belonging to the Eastern Indian population. 
Another notable utility of this study is that in the given 
population the total femoral length can be estimated by 
separate equations for proximal and distal fragments. 
This is important and will be helpful in solving practical 
cases when either the upper end or lower end of the 
femur is destroyed by animal predators or injury.
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Abstract
Background: World Health Organization described drowning as serious and neglected public health 
problem. Nearly about 42 people every hour and 3.7 lakh people every year die due to drowning in the world.

Method:The present study was undertaken at Government Medical College and Hospital located in Madurai 
on dead bodies brought for postmortem. The study was carried out during the period of January 2017 to 
December 2018 on 80 cases to study the various epidemiological parameters of drowning.

Results and Conclusions: We have concluded that 75% victims were males and 25% were females. Drowning 
deaths were commonly seen in age groups of 11 to 20 years (25%). Maximum no of drowning deaths had 
occurred in urban region constituting 52% followed by rural region of 48%. Study also revealed majority of 
the victims were students constituting males 67% and females 33%. Number of victims of drowning deaths 
has familial and financial problems in males 78% and females 22%, depression seen in males 71% and 
females 29%. Number of drowning deaths occurred in September 16.5%. Most of the drowned victims were 
retrieved from river 59%, Wells 25%, Pond 29%.

Keywords: Drowning deaths, site of drowning, seasonal variation, regional variation, occupation status, 
personal history.

Introduction

The well-known fact saying“water is life” reveals 
a fact that there is no existence without water. Water is 
essential for life but at the same time it can also take 
your life. In addition to life sustaining role,water acts 
as one of the most destructive forces on earth in the 
form of tsunami and floods which becomes the cause of 
loss of life of many people.So water could be said as 
“double edged sword”.WHO has adopted new definition 
on drowning in 2002 as “Drowning is the process of 
experiencing respiratory impairment from submersion 
or immersion of liquid”. WHO described drowning is 
one of the top 5 causes of death in children between 1 
and 14 years and one of the ten leading causes of death 
between 1 and 24 years.As per the National Crime 
Records Bureau-Accidental Deaths and Suicides (2012), 
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eighty persons die of drowning each day in India, which 
accounts for 7.4% of all unnatural deaths.

Materials and Methods

The above study was done at 
GovernmentRajajiHospital,Madurai Medical college, 
Madurai,where nearly 4000 medico-legal autopsies 
are carried out each year.We have done a study on 
epidemiological profile of the drowning deaths. The 
study was carried out over the period of two years that is 
from January 2017 to December 2018.In this period we 
received 80 cases excluding bodies in advanced state of 
decomposition. The study includes,only the dead bodies 
which were retrieved from water resources,having history 
of drowning, brought for post mortem examination.
Detailed history and relevant information was collected 
from police inquest and requisition regarding the age , 
sex, marital status, occupation, religion, etc. 

Results 

In our study from the period January 2017 to 
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December 2018 we received 80 cases.75 % of victims 
were males and 25 % were females.Drowning deaths 
were most commonly seen in the age groups of11 to 20 
years[25 %].Maximum number of drowning deaths had 
occurred in urban region constituting 52% followed by 
rural region constituting 48%cases.Study also revealed 
that majority of the victims was students constituting 
males 67% and females 33%. Number of victims of 
drowningdeaths has familial and financial problems 
in males 78% and Females 22% and Depression seen 
in males 71% and females 29%.Number of drowning 
deaths occurred in the month of September 16.5 % .Most 
of the drowned victims was retrieved from River59%, 
wells 25 %, Pond9%. 

Table No - 1

 

Table No – 3: Place of drowning

Table No- 4
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Chart No 1

Discussion

The drowning deaths were predominantly seen in 
male amounting to 75 % involving the age groups of 
11 to 20 years followed by 0 to 10 years. These findings 
are consistent with that of Auer[1990](1),Quan[2003]
(2),Suresh Kumar Shetty and Shetty [2007](3), Pathak 
and Mangal[2009](4), and SaberiAnary et al [2010](5). 
Probable reason for drowning in 11 to 20 years is due 
to adventurous nature, intoxication, carelessness seen 
in youngsters while swimming in water. Drowning in 
30 to 40 years due to familial and financial problems 
arising in life and their inability to deal with them.
Maximum number of drowning deaths occurs in urban 
region constituting 52%, followed by rural region about 
48%. These findings are in contrast to study carried out 
by Delmont and Capelozzi [2001](6) and Murkey et al(7) 
due to region of study.         

In drowning deaths males 78% and females 22% 
had financial and familial problemsand depression was 
seen in males 71% and female 29%. The present study in 
accordance with Dietz and Baker [1974](8),Auer[1990]
(1),Fralick et al [2013](9).          

The maximum number of deaths occurs in September 
month [16.5 %].this is followed by November and 
December month as 11.25 %, followed by March 11.5 %. 
This finding is consistent with Pathak andMangal[2009]
(4),Job[2009] (10),Ambade de et al[2013] (11) studies state 

maximum death in rainy season.

Most of the drowning victims were retrieved from 
river [58.75 %],wells[25 %],pond[8.75 %] this is in 
contrast with fralick et al[2013](9) and RangaRao et 
al[2014](12)according to the place of drowning.

Summary and Conclusion

In the above study we conclude that males show 
predominance to females, in drowning deaths with 
highest incidence seen in age group of 11 to 20 years. 
Drowning deaths are common in urban region followed 
by rural region. The study concluded that students were 
the prey to drowning as a result of their adventurous 
carefree nature and various forms of intoxication. 
Familial and financial problems are the most common 
history in drowning deaths followed by depression. 
Drowning deaths are most common in rainy season 
compared to winter season, followed by summer season. 
River was found to be the most common site of drowning 
followed by wells and ponds. 

Ethical Clearance: Not needed as it is a 
retrospective study.
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Abstract
Aims and Objectives: To assess the age and sex determination through mandibular basal bone height

Materials and Methods: The study consists of 120 OPG samples, (60 males and 60 females) in the age 
group of 30 to 70 years, hereby the mandibular basal bone height measured as D1 and D2 on OPG’s using 
planmeca romexis software. The distance measured between the lower border of mental foramen to the 
lower border of the mandible termed as D1. The distance between the lowest point of mandibular canal to 
the lower border of the mandible termed as D2. All these measurements were further subjected to statistical 
analysis like independent t-test, correlation and regression analysis to estimate age and to compare the 
differentiation between males and females.

Results: Overall the result shows the moderate level of significance, on multiple comparisons between age 
groups and sex among the population, it was observed that statistically significant in male with relation 
to D1 among 61yrs to 70yrs though other age groups show significant with less confidence interval. 
Female observations failed to show similar results neither with D1 nor with D2. Regression formula for age 
estimation and logistic regression for sex determination have been derived. 

Conclusions: The present study highlighted that the male gender of the mandible can be determined by 
using D1 value as it gives significance, thus it can be used as an additional tool to establish the identity of 
a gender 

Key words: Mandibular basal bone height, mandibular canal, mental foramen orthopantomogram 
radiograph, 

Introduction

The mandible is a horseshoe shaped bone and the 
body of the mandible on either side has the basal bone 
component and the mandibular arch embedding teeth. 
Morphological changes of the mandible are thought to 
be influenced by the occlusal status and age [1]

The adult human mandible is a bone which exhibits 
a large degree of anatomical variability. This variation 
occurs not only between subjects or as a result of aging, 
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but also between the right and left sides in an individual 
[2]

During facial growth, the maxilla and mandible 
translate downward and forward. Although the forward 
displacement of the maxilla is less than that of the 
mandible, the inter-arch relationship of the teeth in 
the sagittal view during growth remains essentially 
unchanged [2]. Inter-digitation is thought to provide 
compensatory (tooth movement) mechanism for 
maintaining the pattern of occlusion during growth; the 
maxillary teeth move anteriorly relative to the maxillary 
basal bone while the mandibular teeth move posteriorly 
relative to the basal bone of the mandible (Marshall et 
al., 2011). 
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After growth has ceased, the single most important 
factor governing the gross morphological shape of 
the bone is related to the presence or absence of the 
teeth. After tooth extraction, there follows a phase of 
remodelling which may result in an extensive loss in the 
height of the jaws, particularly the mandible [3].

Mandibular body is divided into alveolar bone and 
basal bone. However, there is no distinct line separating 
basal bone from alveolar bone tissue. This is more of 
a physiologic than an anatomic difference [4]. Basal 
bone forms the dental skeletal structure, contains 
most of the muscle attachments, and begins to form 
in the foetus before the teeth develop. Classically, the 
mandibular basal bone is defined as that part of the 
mandible which is present inferior to the mandibular 
canal [5]. The mandibular canal and the mental foramen 
are the standard anatomic reference landmarks used to 
differentiate between the alveolar bone and the basal 
bone in the mandible [6]. 

Information is available that the aging skeleton 
retains a potential for growth. There is considerable 
evidence that continuous bone deposition takes place 
from adulthood to older-age and such changes have 
been reported on the skull and face [7]. There exists some 
amount of bone deposition along the lower border of the 
mandible as the age progresses [6]. Which contribute to 
increase in the height of mandibular basal bone. On the 
contrary, it is also proved that alveolar ridge resorption 
in edentulous mandibles, can extend into the base of 
the mandible [8], leading to decrease in the height of 
mandibular basal bone [9]. 

Panoramic radiography is the most commonly used 
tool in measuring the mandibular basal bone height [6, 

10]. Various methods of gender determination have been 
established, in which the mandible plays an important 
role. The mandible is the strongest bone in the human 
body and persists in a well-preserved state longer than 
any other bone. Therefore, the use of morphological 
features of the mandible is a common approach used by 
anthropologists and forensic dentists in the determination 
of sex [11]. 

Aim and Objectives of the study:

1. To measure the mandibular basal bone height on 
OPG’s

2. To compare the above measurements for age 
estimation and gender determination

Materials and Methods

This study consists of 120 Digital orthopantomogram 
radiographs, the samples were collected from the archive 
of Department of Oral Medicine and Radiology, JSS 
Dental College and Hospital, JSS Academy of Higher 
Education and research, Mysore, Karnataka, India. 
Which were taken with PROMAX digital Planmeca 
Machine, a total of 120 samples (60 males and 60 
females) divided into 4 groups, each group consisted of 
30 samples, with an equal number of gender distribution.

Inclusion criteria: panoramic radiographs (OPG) 
with proper diagnostic property, Radiographs with 
properly visible mental foramen and lower border of 
mandibular canal

Exclusion criteria: Presence of any pathological 
lesions or deformities in the mandibular region

The methodology of recording the distances (D1 
andD2) followed in this study was implemented from 
Xie et al. (1996) [6] [Figure 1]. A tangential line was 
drawn to the lower border of the mandible, on the left 
side and the Vertical lines were drawn from the lowest 
point of the mental foramen and the lowest point of the 
mandibular canal to the lower border of the mandible 
The distance measured between the lower border of 
mental foramen to the lower border of the mandible was 
termed as D1.The distance between the lowest point of 
mandibular canal to the lower border of the mandible 
was termed as D2. Similar measurements were carried 
out for all the radiographs in planmeca romexis viewer 
2.9.2.R software, the measured values were compared 
and statistically analysed. 

Figure 1: D1 = Distance between the lower border 
of the mental foramen and the lower border of the 
mandible, D2 = distance between the lowermost point 
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of the inferior alveolar canal and the lower border of the 
mandible, 1 = mental foramen, 2 = lower border of the 
inferior alveolar canal, 3 = tangential line drawn to the 
lower border of the mandible. 

Figure 2: Measurements by planmeca romexis 
software

D1 and D2 measurements done on OPG in planmeca 
software 

Results

In the present study, mandibular right side 
measurements were taken on OPG as D1 and D2 for 
all 120 samples. The statistical results are shown in the 
Tables 1 to 6. Further the difference of D1 and D2 values 
between males and females were noted and compared 
with other relevant studies. 

In the present study, Parenthesis shows mean 
value, 

There is significant difference between male and 
female in case of D1, showing the p value (0.016), There 
is significant difference in Male D2 as the p value shows 
(0.053) 

Table: 1

Correlations

SEX AGE D1 D2

MALE

AGE

Pearson Correlation 1 -.154 .361**

Sig. (2-tailed) .239 .005

N 60 60 60

D1

Pearson Correlation -.154 1 .211

Sig. (2-tailed) .239 .106

N 60 60 60

D2

Pearson Correlation .361** .211 1

Sig. (2-tailed) .005 .106

N 60 60 60

FEMALE

AGE

Pearson Correlation 1 .341** .020

Sig. (2-tailed) .008 .878

N 60 60 60

D1

Pearson Correlation .341** 1 .300*

Sig. (2-tailed) .008 .020

N 60 60 60

D2

Pearson Correlation .020 .300* 1

Sig. (2-tailed) .878 .020

N 60 60 60

**. Correlation is significant at the 0.01 level (2-tailed).,    *. Correlation is significant at the 0.05 level (2-tailed).
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Observations:

(1) In case of Males there is positive correlation(r= 
0.361 with p=0.005< 0.05) between age and D2 

(2) In case of Females there is positive correlation ( 
r=0.341 with p=0.008<0.05) between age and D1

(3) In case of Females there is positive correlation 
(r =0.300 with p=0.02<0.05) between D1 and D2.

 Among various age groups ranging from 30ys to 
70yrs of age it was observed that overall mean value 
of D2 (8.368) is found to be lesser than D1(14.285), 
suggesting D1 has more predominant role in 
determining mandibular basal bone height. On Inter 
observation among the age group, statistically significant 
was seen in higher with D1 and age groups of 61yrs to 

70yrs. On correlation analysis between the age group 
and D1 it was found statistically significant (Pearson 
correlation <0.05) whereas No significant correlation 
was observed with actual age and D2. Independent 
t-Test according to different age groups shows statistical 
significance of 0.004 (<0.05) among age groups of 61yrs 
to 70yrs with D1 suggesting its reliability (Table: 1). 

Among the gender population of various age 
groups it was observed that overall mean value of D1 
is higher than D2 in both male and female showing 
its correlation observation. With respect to gender 
between actual age and D1 it was observed male shows 
significant relation with respect to age groups and D1 
(0.083) than females, similarly in relation to D2 (0.029) 
males in the tests for normality, but female observation 
failed to show any significant correlation statistically. 

Regression Analysis- stepwise
Table: 2: SEX = MALE

Coefficientsa,b

Model
Unstandardized Coefficients Standardized 

Coefficients
t Sig.

B Std. Error Beta

1
(Constant) 33.061 6.132 5.392 .000

D2 2.065 .699 .361 2.953 .005

a. SEX = MALE

b. Dependent Variable: AGE

Using stepwise regression of Age on D1 and D2 we found in case of Males

Male Formula, Age=33.061 +2.065*D2. 

This implies that Given D2 value one can predict their age (Table: 2). The P value for significance of the 
regression equation is 0.005< 0.05, which is significant and R2 =0.131 (It is better if it is nearer to 1), Std. Error of 
the Estimate is 10.8 yrs. 
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Table: 3

SEX = FEMALE

Coefficientsa,b

Model
Unstandardized Coefficients Standardized 

Coefficients
t Sig.

B Std. Error Beta

1
(Constant) 24.006 9.449 2.541 .014

D1 1.836 .665 .341 2.761 .008

a. SEX = FEMALE

b. Dependent Variable: AGE

Using stepwise regression of Age on D1 and D2 we found in case of Females

Female Formula, Age=24.006 +1.836*D1. 

This implies that Given D1 value one can predict their age (Table: 3). The P value for significance of the 
regression equation is 0.008< 0.05, which is significant, Std. Error of the Estimate is 10.73950. Thus the age can be 
calculated from these regression formula according to the gender. 

Table: 4: Logistic Regression to predict Sex

Variables in the Equation

B S.E. Wald df Sig. Exp(B)

Step 1a

D1 -.087 .091 .914 1 .339 .917

D2 -.089 .112 .629 1 .428 .915

Constant 1.985 1.421 1.950 1 .163 7.277

a. Variable(s) entered on step 1: D1, D2.

The formula is based on above table:

The Logistic equation to predict SEX based on D1 
and D2 is given by

Log [p / (1-p)] = 1.985+ (0.087*D1- 0.089*D2).

Where p is the probability of being Male. i.e.,if 
P<=0.05 predict it as a male otherwise as female (Table: 
4). The accuracy of predicting the male correctly is 
51.7% and female as53.3% and overall percentage is 
52.5. 

Discussion

The mandible is the strongest bone in the human 
body and persists in a well-preserved state longer than 
any other bone. Therefore, mandibular characteristics are 
extremely useful or determining sex [14].On comparing 
the results, males had higher D1 values, D1 has more 
predominant role in determining mandibular basal 
bone height. On Inter observation among the age group, 
statistically significant was seen in higher with D1 and age 
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groups of 61yrs to 70yrs in males, this was similar with 
Xie et al., (1996), [6] who had achieved similar results. 
This can be explained on the basis of fact that sexual 
hormones such as androgens and oestrogen, contribute 
to the development of a morphologic difference in 
craniofacial skeletons between the genders and even to 
different velocity of growth in later adulthood. The speed 
of bone growth in adult women is lower than in mean, 
as observed by Enlow (1982),[4] who further stated that 
local factors such as masticatory muscles and bite force 
play an important role in craniofacial skeletal change. 
Tension is known to induce bone formation. Since the 
mandible functions as lever, contraction of jaw elevator 
muscles such as masseter and medial pterygoid muscle 
during normal chewing movements may cause a small 
amount of tension along lower border of mandible in the 
molar regions [4]. 

In general, men have stronger muscles and greater 
bite force than women, so more amount of bone 
deposition along the lower border of the mandible 
was observed in men compared to women. The sexual 
hormones and various strengths of force of masticatory 
muscles together explained the difference in height of 
mandibular basal bone between the genders. Further, 
women in postmenopausal age had accelerated rate 
of resorption of residual edentulous ridge due to 
osteoporosis, which was supported by von Wovern et 
al., (1980) [13]. In the present study both 30-40 years and 
61-70 years of age group shows statistically significant 
mainly in the male genders, others are not significant but 
in contrast to Raviraj jayam study the age group of 41-50 
years shows the significance.

Arati S. Panchbhai et al. (2013) conducted a 
study on Quantitative estimation of vertical heights of 
maxillary and mandibular jawbones in elderly dentate 
and edentulous subjects which stated that there were 
significant differences between elderly dentate and 
edentulous subjects in maxilla and mandible. The 
vertical measurements were significantly greater in men 
than in women in maxilla and the mandible. [15] 

Conclusion

Human skeletal remains plays an important role 
in Forensic odontology and Medico-legal works to 
identify the individual, sometimes if a part of bone is 
also available, sex or age can be determined based upon 

different morphological and metrical parameters and this 
study can be applied for both living and deceased. The 
present study highlighted that the male gender of the 
mandible can be determined using D1 value as it gives 
significance, thus it can be used as an additional tool to 
establish the identity of a person, regression formulae 
for age estimation for male and female and logistic 
regression formula for sex determination have been 
done. Studies with larger samples may help to correlate 
gender determination using metric parameters. 
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Abstract

Aspiration during routine injection is meant to ensure that the injecting needle tip is at the anticipated 
location during this unsighted procedure. While injecting needle appears to be a simple procedure, it has 
produced a lot of controversy regarding the apparent benefits and indications. Keeping in view the huge 
number of injections given worldwide, it is observed that key questions regarding aspiration till now, 
remain unanswered. Due to very smaller number of studies and data in the literature there is no evidence of 
particular injecting procedure as truly beneficial or unjustified. The present integrative review was chosen to 
draw conclusions about the current state of knowledge and practice of aspiration and use of syringes among 
medical, paramedical and dental practitioners. On analyzing the questionnaire output data’s, it was observed 
that most sound knowledge practitioners found difficulty in usage of syringes and forget to aspirate due 
to nervousness during injection resulting in positive aspiration (p<0.05) during the procedure. Henceforth 
a new invention in the syringe for safer and easier use or a standard injecting technique with aspiration 
protocol have to be established to avoid complications due to difficulty in usage of syringes during minor or 
major surgical procedures. 

Keywords: Syringes, Aspiration procedure, Injection, Injection technique.

Introduction

A safe injection is one that does not harm the 
recipient, does not expose the provider to any avoidable 
risks and does not result in surplus that is dangerous for 
the community. Apart from these in the recent years 
more focus have been shifted towards the practice of 
aspirating for blood before injection.1

Injections are among the most common health 
care procedures, with at least 16 billion administered 
in developed as well as developing countries every 
year.  95% of injections are administered in therapeutic 
care, 3% are for immunization, and the rest for other 
purposes, such as blood transfusions. The practice 
of aspirating for blood before an injection has been 
discussed in medical journals since the early 1900s and 
is a tradition taught in paramedical curriculum for the 
past 40 years. Aspiration was performed as a protective 
or precautionary step by general physicians before 
injection to rule out intra‐arterial placement of the 
needle tip. This precautionary technique ensures that an 

artery or vein hasn’t been penetrated inadvertently since 
embolism due to accidental intra‐arterial injection can 
lead to serious complications. Injection of either needle 
or the solution into the vessels may occur accidentally 
in all intraoral injection techniques; nonetheless, when 
injecting into a highly vascular area as seen in case of 
pterygomandibular space during inferior alveolar nerve 
block injection, there is always the increased risk of an 
intravascular injection, vascular damage and hemorrhage 
with hematoma formation.2, 3

 In clinical practice of dentistry carrying out 
aspiration prior to any anesthesia, is necessary to prevent 
inadvertent intravascular injection and also to reduce the 
incidence of adverse reactions attributed to the overdose. 
For Dental students, it is very necessary to understand 
and prevent the complications. Local anesthetics are 
medicaments that induce a transitory and completely 
reversible loss of sensation in a confined area of the body, 
caused by a depression of excitation in nerve endings or 
an inhibition of the peripheral nerve conduction. Local 
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anesthetic unit contains a vasoconstrictor in addition 
to the local anesthetic agent. High dose or accidental 
intravascular injection of local anesthetic agent with 
vasoconstrictor may result in cardiovascular and central 
nervous system toxicity, as well as tachycardia and 
hypertension.4, 5

Literature and integrative reviews have specified 
that performing aspirating before injection has no 
basis in the scientific evidence. Conversely Accidental 
injection into the vessels may occur in all intra-oral 
injection techniques. The dentist often experiences the 
increased risk of injecting the vessels, vascular damage 
and hemorrhage with hematoma formation. Therefore, 
aspiration is necessary to avoid intravascular injection.6

For decades, aspiration has been added and 
eliminated based on narrative, hypothesis, and subjective 
choice. Currently, the American Academy of Pediatrics, 
The American Academy of Family Physicians (AAFP), 
the Advisory Committee on Immunizations Practices 
(ACIP), the United Kingdom’s Department of Health, and 
the World Health Organization (WHO) have stated that 
aspiration is not necessary and serves only to prolong the 
injection procedure. A single use sterile syringe intended 
for the aspiration of fluids or for the injection of fluids 
(ISO 7886-1) is recommended currently for aspiration 
procedure apart from the routinely used disposable or 
auto disables syringes.7

In the present study an integrative review followed 
by questionnaire was chosen to draw conclusion about 
the current state of knowledge among diverse study 
population in the area of medical, paramedical and 
dentistry. Further comprehensive evidence review was 
obtained by combining diverse methodologies and 
response outcomes of targeted clinical question using 
a systematic search strategy and rigorous appraisal 
methods. 

Materials and Methods

A total of 120 practitioners including 40 medical, 

40 paramedical and 40 dentists were randomly chosen 
irrespective of their age and experience in their respective 
field. An integrative review in the previous literature 
followed by questionnaire containing 10 questions with 
multiple choice answers was selected. Each question 
was explained to individual participants and the data 
obtained were carefully updated and sent for statistical 
analysis. The 10 questions are answered with yes or no.

Q1. Have you ever experienced positive aspiration 
during injection?

Q2. Have you ever forgot to aspirate during 
injection?

Q3. Do you find difficulty while aspiration in the 
injection site?

Q4. Have you ever experienced needle breakage 
during injection?

Q5. Do you get nervous if there is positive aspiration 
during injection?

Q6. Will you change the needle if positive aspiration 
encountered? 

Q7. Do you withdraw the air bubble in the syringe 
before giving injection?

Q8. Is your needle under tension during injection?

Q9. Method of aspiration during injection?

Q10.Are you ready to experience if there is any new 
invention in the syringe for easy use?

Result

The data obtained was tabulated and analyzed 
by SPSS statistics software Version 26.0 to obtained 
statistical report. Pearson Chi-Square test was performed 
to find the significance of the study. The level of 
significance was set at 0.05 as the p-value. Results of 
each question are tabulated below 
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TABLE 1: Quantitative analysis based on the above-mentioned questionnaire on syringe handling.

Q.NO

MEDICAL PARAMEDICAL DENTAL TOTAL

P VALUEYES
N (%)

NO
N (%)

YES
N (%)

NO
N (%)

YES
N (%)

NO
N (%)

YES
N (%)

NO
N (%)

Q1 20(50%) 20(50%) 24(60%) 16(40%) 29(72.5%) 11(27.5%) 73(60.8%) 47(39.2%) 0.1184

Q2 16(40%) 24(60%) 9(22.5%) 31(77.5%) 21(52.5%) 19(47.5%) 46(38.3%) 74(61.67%) 0.0214

Q3 18(45%) 22(55%) 24(60%) 16(40%) 22(55%) 18(45%) 64(53.3%) 56(46.6%) 0.3916

Q4 7(17.5%) 33(82.5%) 3(7.5%) 37(92.5%) 11(27.5%) 29(72.5%) 21(17.5%) 99(82.5%) 0.0562

Q5 6(15%) 34(85%) 8(20%) 32(80%) 20(50%) 20(50%) 34(28.33%) 86(71.67%) 0.00086

Q6 40(100%) 0(0%) 40(100%) 0(0%) 38(95%) 2(5%) 118(98.3%) 2(1.7%) 0.7721

Q7 40(100%) 0(0%) 40(100%) 0(0%) 40(100%) 0(0%) 120(100%) 0(0%) NIL

Q8 11(27.5%) 29(72.5%) 11(27.5%) 29(72.5%) 6(15%) 34(85%) 28(23.34%) 92(76.67%) 0.3120

Q9 39(97.5%) 1(2.5%) 39(97.5%) 1(2.5%) 36(90%) 4(10%) 114(95%) 6(5%) 0.2061

Q10 39(97.5%) 1(2.5%) 35(87.5%) 5(12.5%) 33(82.5%) 7(17.5%) 107(89.5%) 13(10.9%) 0.0089

N= Number of responses(yes/no) for each question   %= percentage of responses for each question  p= statistical 
significance

The age wise distribution shows predominant of 
20-25years of age among study population with equal 
participants 3-6yrs or more experience among them. All 
the 3groups were equally distributed to avoid calculating 
error. On analyzing the questionnaire output data’s, it was 
observed that Q2 (0.0214), Q4 (0.0562), Q5 (0.00086) 
and Q10 (0.0089) were statistically significant and 
the remaining questions failed to show any significant 
correlation among the three groups under the study. 

Discussion

However, greater concentrations (>1:50 000), or 
even the rapid intravascular injection of the cartridge of 

anesthetic solution, may have dangerous hemodynamic 
effects in patients with cardiovascular disease.8, 9, 10

Over the years various aspiration techniques for 
blood were followed. The most accepted being the 
rule of ten second that includes slow aspiration (5 
to 10 seconds), slow injection (5 to 10 seconds) slow 
withdrawal, no rubbing. In this technique of routine 
injection involves the placement of the needle at its 
proper depth, aspirate, pulling the plunger of the syringe 
back slightly to determine whether the needle tip present 
within the lumen of a blood vessel. Followed by rotating 
the syringe a quarter turn and re-aspirate to ensure that 
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the needle tip was not laying against the wall of a vessel. 
If blood appears in the syringe at any time, withdraw the 
syringe from the tissue and prepare a different injection 
site.11, 12

Gammel et al in 1927 in his study concluded Blood 
not obtained upon aspiration isn’t an absolute safeguard 
and strictly recommends careful injection technique. 13

Peragallo-Dittko et al in 1995 conducted a Quasi-
experimental cross-sectional study of adults with and 
without diabetes to investigate rationale for blood 
aspiration of the insulin syringe. 102 subjects with 
204 injections aspirated yielded no blood return. He 
concluded that aspiration isn’t a reliable indicator of 
correct needle placement. Individualize insulin injection 
technique to decrease the risk of incorrect needle 
placement.14 In contrast to the above study the present 
study positive aspiration was observed among 15% 
medical, 20% paramedical and 20% dental practitioners. 

Crawford et al verbally polled about 40 paramedical 
department staffs and found that about 50% of respondents 
supported the practice of aspirating for blood before 
injection. The final calculation of responses showed no 
correlation to their age, educational qualification, or other 
demographics included in the study. 15 However in the 
present study method of aspiration was not statistically 
significant. The responses did seem to illustrate that 
how they were trained to give injections during basic 
education strongly influenced their views. For those 
who’d been taught to aspirate supported the practice 
while those who weren’t taught to do so continued to 
omit this step. 

Kirk H. Waibel conducted a study among 
experienced paramedical staffs to determine whether 
the practice of aspiration should be continued before 
administration of either an allergy shot or immunization 
and observed the absence of blood in the syringe during 
aspiration of more than 36,000 allergy shots and routine 
immunizations. The study concluded that injection 
without aspiration is a safe practice.16

Roger and King et al in 2000 concluded that literature 
is consistent in recommending the following rule of 
aspirate for blood, draw back plunger for 5-10 seconds, 
if blood is present, discard and repeat.17 Similarly in the 
present study no statistically significant observation was 

found when questioned about the method of aspiration 
but it was noted that all the 3 groups change the needle 
immediately when positive aspiration was found.

Diggle et al in 2007 observed the theory behind 
injection techniques to determine best practices in 
immunization and concluded that aspiration before 
injection isn’t necessary.18 Ipp et al in 2007 also observed 
most nurses who aspirate don’t follow slow aspiration 
guidelines and they perform procedure too quickly.19 In 
the present study 17.5% medical, 7.5% paramedical and 
higher range of about 27.5% experienced needle breakage 
at the tip during their injection procedure. In the present 
study a significant correlation was observed when asked 
about the aspiration guidelines. Most of the practitioners 
failed to aspirate unintentionally and get nervous during 
the procedure particularly when aspiration was positive 
had resulted in further complications.

Mohan et al in 2014 conducted a study among Interns 
and postgraduates who performed inferior alveolar 
nerve block injections using conventional technique in 
250 patients undergoing minor oral surgical procedures. 
The study observed 20% of inferior alveolar nerve block 
injections were aspiration positive. It was noted that of 
all the observations 15.8% were on the right side and 
14.8% were on the left side intravascularly. The author 
concluded that Aspiration of blood was significantly 
more common in patients aged 9–19 years than in all 
others irrespective of the side of injection.20

Trivedi et al in 2015 conducted a study on Direct 
Technique of the Inferior alveolar nerve block among 
interns posted in oral and maxillofacial surgery 
department. He observed that frequency of positive 
aspiration of the inferior alveolar nerve block by direct 
technique by the hands of interns was 13%. 21 The 
present study showed positive aspiration of 15% among 
medical, 20% in paramedical and higher range of about 
50% in dental practitioners, this may be attributed to the 
fact that facial including oral and Para-oral structures 
are highly vascularized areas. It should be considered 
that about 80-90% of the study populations are prepared 
to experience any new invention in the syringe for easy 
use.

Conclusion

Very few studies confirming or rejecting current 
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aspiration techniques can contribute to a standardized 
procedure, regardless of healthcare setting. Current 
injection practices vary throughout healthcare 
organizations and practice environments. Until obtaining 
an established standardization, injection techniques 
must be individualized to the patient, the equipment, 
and the medication being administered to decrease the 
risk of incorrect needle placement. Though the present 
integrated review is limited to relatively narrow focus on 
administration of local anesthetic, routine medications 
and not focusing exclusively on immunizations, insulin 
or heparin injections it can be concluded that the need for 
aspiration prior to administering an injection is dependent 
upon multiple factors. Further studies looking at the need 
for aspiration during injection and introduction of newer 
invention in the syringe for easy use have to established 
to avoid difficulties in usage of syringes in order to avoid 
complications during the same. 
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Abstract
During the period of COVID-19 Lock-down the e-learning became very popular by dependency of both 
teachers as well as the learners to avoid interruptions in their academic progress. In a view to assess the 
effectiveness and evaluate the adaptation of the students towards e-learning, a survey was conducted among 
the nursing students in the form of feedback. The feedback was mainly focused on the student’s interest, and 
the efforts taken by teachers in regard to class time and pace, organization and preparations of class, and fair 
assessment opportunities provided by teachers etc. The survey results were computed through Microsoft 
excel analysis based on the central tendencies, reveals that the Most of students “Agree”, maximum have 
“Strongly Agree” and very few students have “Disagree” to the approaches and efforts of the teachers taken 
during e-learning. It was concluded from study that majority of the students had strongly agree that faculty 
organized and prepared well for every class and faculty were encouraged in discussions and responded to 
questions. 

Keywords: e-learning, COVID-19, Lock-down, student-feedback, Acceptance. 

Introduction

The ecosystem of the technology has widespread 
coverage in the field of education by means of e-learning. 
It is an access to educational curriculum outside of 
a traditional classroom with the help of electronic 
technologies, which is utilized for teaching and learning.

Online education or e-learning is uniquely suited to 
adult education as participants can access their lessons, 
communicate with the class or teacher, and collaborate 
with others wholly online.
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This is crucial due to the pandemic impact which 
significantly disrupted the higher education sector by 
affecting the process of board examinations, nursery 
school admissions, entrance tests of various universities 
and competitive examinations, which is a critical 
determinant of a country’s economic future. The 
structure of schooling and learning, including teaching 
and assessment methodologies are the greatly affected 
by these closures. 2

During the period of COVID-19 Lock-down the 
e-learning became very popular by dependency of both 
teachers as well as the learners, to avoid interruptions in 
their academic progress.

Learning is a lifelong process which is always 
considered deprived without the education, but the 
period of lockdown has created many challenges in 
the life cycle of human beings; impact of this can be 
reflected in rapidly adjustments and adaptations taken in 
the field of education.

DOI Number: 10.37506/ijfmt.v14i4.11548
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There are many online teaching and learning 
platforms and learning management systems which 
were occasionally used as flipped classrooms, blended 
learning and a hybrid classroom, now-a-days used by the 
teachers with the aim to teach their students for better 
and effective learning. As the demand of e-learning 
is raised these days due to COVID-19 lockdown, the 
Government of J&K has promoted e-learning under 
“Samagra Shiksha’’ to facilitate the students3,4

It is reported that learning online can be more 
effective in a number of ways. Some research shows that 
on average, students retain 25-60% more material when 
learning online compared to only 8-10% in a classroom. 
This is mostly due to the students being able to learn 
faster online; e-learning requires 40-60% less time to 
learn than in a traditional classroom setting because 
students can learn at their own pace, going back and re-
reading, skipping, or accelerating through concepts as 
they choose.5

Teachers have adopted many pedagogical 
approaches to reach their students for better learning. 
Therefore, the feedback of the students on various 
e-learning approaches used by teachers is an essential 
to assess the effectiveness and evaluate the adaptation of 
the students towards e-learning.

This survey was conducted among the nursing 
students, in a view to assess the effectiveness and 
evaluate the adaptation in terms of student’s feedback 
about e-learning.

Problem statement

A Study to assess the opinion of Students about Uses 
of Digital Education Technology during COVID-19 

Lockdown in India 

Objective of the Study

To assess the opinion of Students about Uses 
of Digital Education Technology during COVID-19 
Lockdown in India. 

Material and Method

A survey design was opted for the study in the setting 
of M.M. College of Nursing, MMDU, Mullana-Ambala 
(Haryana) with the aim to assess the effectiveness 
and evaluate the adaptation in terms of student’s 
feedback about e-learning. Total 1217 responses were 
collected from around 500 students of nursing for the 
various subjects they study under all the courses. The 
feedback responses were collected by the Questionnaire 
administered through the Google forms, which consisted 
of a few questions related to sample characteristics i.e 
course and subject of feedback, other than these an 
opinionnaire with five point likert scale consisted of 
13 questions, related to the feedback of the e-learning 
approach, used by teachers to teach students during the 
COVID-19 Lockdown . Analysis of the feedback was 
done using descriptive statistics based on the central 
tendencies, mainly the frequency and the percentages, 
using the microsoft excel 2007. 

Results

The effectiveness and adaptation in terms of 
student’s feedback was compiled in the form of 
frequency and percentage of the 13 opinions on a five 
point Likert Scale in cumulative and courses wise. 

Table-1: Frequency and percentage of cumulative Feedback by all Nursing Students:

N=1217

S. No. Contents for Instructors 
Feedback

Strongly 
Agree 
f (%)

Agree 
f (%)

Neutral 
f (%)

Disagree 
f (%)

Strongly 
Disagree 

f (%)

1. Stimulated my interest in the 
subject. 268(22%) 683(56.1%) 204(16.7%) 49(4%) 13(1%)

2. Managed classroom time and pace 
well. 273(22.4%) 697(57.2%) 197(16.1%) 33(2.7%) 17(1.3%)
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3. Organized and prepared for every 
class 298(24.4%) 702(57.6%) 178(14.6%) 28(2.3%) 11(0.9%)

4. Encouraged discussions and 
responded to questions. 313(25.7%) 680(55.8%) 170(13.9%) 42(3.4%) 12(0.9%)

5. Demonstrated in-depth knowledge 
of the subject. 263(21.6%) 657(53.9%) 222(18.2%) 60(4.9%) 15(1.2%)

6. Appeared enthusiastic and 
interested. 219(17.9%) 714(58.6%) 226(18.5%) 39(3.2%) 19(1.5%)

7. 
Used a variety of instructional 
methods to reach the course 

objectives (e.g. group discussions, 
student presentations, etc.)

237(19.4%) 665(54.6%) 235(19.3%) 60(4.9%) 20(1.6%)

8. Challenged students to do their 
best work. 259(21.2%) 710(58.3%) 203(16.6%) 31(2.5%) 14(1.1%)

9. Actively attempt to prevent 
cheating in this course 249(20.4%) 645(52.9%) 237(19.4%) 51(4.1%) 35(2.8%)

10. Provided information about the 
assessment was communicated 

clearly
235(19.3%) 717(58.9%) 207(17%) 46(3.7%) 12(0.9%)

11. Explained the grading criteria of 
the course 221(18.1%) 715(58.7%) 215(17.6%) 52(4.2%) 14(1.1%)

12. Administered the exams related to 
the course learning outcomes. 232(19%) 706(58%) 224(18.4%) 39(3.2%) 16(1.3%)

13. Supported by adequate library 
resources. 228(18.7%) 627(51.5%) 274(22.5%) 623(51.1%) 25(2%)

The Table-1 depicts the feedback on E-Learning 
by all Nursing students during Covid-19 Lockdown. 
Maximum of the students strongly agree on item no.4 
(25.7%) i.e: “Encouraged discussions and responded to 
questions”. Maximum of the students agreed on item 

Cont... Table-1: Frequency and percentage of cumulative Feedback by all Nursing Students:

N=1217

no. 11(58.7%) i.e: “Explained the grading criteria of the 
course”. Maximum of the students disagree on item no. 
13 (51.1%) ie: supported by adequate library resources 
where item no.9 (2.8%) ie: “Actively attempt to prevent 
cheating in this course” was strongly disagreed by 
maximum of students. 
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Figure-1: Bar graph of cumulative Feedback by all Nursing Students 
Table-2: Frequency and percentage of Feedback components by B.Sc. Nursing students:

n=945

S. No. Contents for Instructors Feedback
Strongly 

Agree 
f (%)

Agree 
f (%)

Neutral 
f (%)

Disagree 
f (%)

Strongly 
Disagree 

f (%)

1. Stimulated my interest in the subject. 174(18.41) 521(55.13) 192(20.31) 49(5.18) 9(0.95)

2. Managed classroom time and pace well. 180(19.04) 532(56.29) 190(20.1) 31(3.28) 12(1.26)

3. Organized and prepared for every class 184(19.47) 565(59.78) 163(17.24) 25(2.64) 8(0.84)

4. Encouraged discussions and responded to 
questions. 216(22.85) 521(55.13) 160(16.93) 40(4.23) 8(0.84)

5. Demonstrated in-depth knowledge of the 
subject. 177(18.73) 497(52.59) 202(21.37) 58(6.13) 11(1.16)

6. Appeared enthusiastic and interested. 138(14.6) 537(56.82) 218(23.06) 37(3.91) 15(1.58)

7. Used a variety of instructional methods 
to reach the course objectives (e.g. group 
discussions, student presentations, etc.)

159(16.82) 510(53.96) 207(21.9) 56(5.92) 13(1.37)

8. Challenged students to do their best work. 169(17.88) 545(57.67) 192(20.31) 29(3.06) 10(1.05)

9. Actively attempt to prevent cheating in this 
course 170(17.98) 478(50.58) 227(24.02) 46(4.86) 24(2.53)

10. Provided information about the assessment 
was communicated clearly 153(16.19) 546(57.77) 195(20.63) 43(4.55) 8(0.84)

11. Explained the grading criteria of the course 144(15.23) 540(57.14) 202(21.37) 49(5.18) 10(1.05)

12. Administered the exams related to the 
course learning outcomes. 149(15.76) 537(56.82) 212(22.43) 35(3.7) 12(1.26)

13. Supported by adequate library resources. 150(15.87) 472(49.94) 247(26.13) 58(6.13) 18(1.9)
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The Table-2 depicts the feedback on E-Learning by B.Sc Nursing students during Covid-19 Lockdown. Maximum 
of the students strongly agree on item no. 4 (22.85%) ie: “encouraged discussions and responded to questions”. Item 
no. 3 (59.78) i.e: “ organized and prepared for every class” was agreed by maximum of the students. Maximum of 
the Students give neutral response on item no 13.(26.13) i.e: “supported by adequate library resources”. Disagree 
response was shared maximum by both Item no.5 and 13(6.13). Majority of the students strongly disagree on item 
no. 9 (2.53%) i.e: “Actively attempt to prevent cheating in this course” 

Table-3: Frequency and percentage of Feedback components by P.B.Sc. Nursing students:

n=235

S. No. Contents for Instructors Feedback
Strongly 

Agree 
f (%)

Agree 
f (%)

Neutral 
f (%)

Disagree 
f (%)

Strongly 
Disagree 

f (%)

1. Stimulated my interest in the subject. 81(34.46) 140(59.57) 10(4.25) 0(0) 4(1.7)

2. Managed classroom time and pace well. 73(31.06) 151(64.25) 6(2.55) 1(0.42) 4(1.7)

3. Organized and prepared for every class 92(39.14) 123(52.34) 15(6.38) 2(0.85) 3(1.27)

4. Encouraged discussions and responded to 
questions. 77(32.76) 142(60.42) 10(4.25) 2(0.85) 4(1.7)

5. Demonstrated in-depth knowledge of the subject. 68(28.93) 142(60.42) 19(8.08) 2(0.85) 4(1.7)

6. Appeared enthusiastic and interested. 67(28.51) 154(65.53) 8(3.4) 2(0.85) 4(1.7)

7. Used a variety of instructional methods to reach 
the course objectives (e.g. group discussions, 

student presentations, etc.)
62(26.38) 141(60) 27(11.48) 1(0.42) 4(1.7)

8. Challenged students to do their best work. 69(29.36) 152(64.68) 10(4.25) 0(0) 4(1.7)

9. Actively attempt to prevent cheating in this course 61(25.95) 150(63.82) 9(3.82) 5(2.12) 10(4.25)

10. Provided information about the assessment was 
communicated clearly 64(27.23) 154(65.53) 10(4.25) 3(1.27) 4(1.7)

11. Explained the grading criteria of the course 61(25.95) 158(67.23) 9(3.82) 3(1.27) 4(1.7)

12. Administered the exams related to the course 
learning outcomes. 67(28.51) 152(64.68) 8(3.4) 4(1.7) 4(1.7)

13. Supported by adequate library resources. 64(27.23) 143(60.85) 20(8.51) 3(1.27) 5(2.12)
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The Table-3 depicts the feedback on E-Learning by 
P.B.B.Sc Nursing students during Covid-19 Lockdown. 
Maximum of the students strongly Agree on item 
no.2(39.14%) i.e: “organized and prepared for every 
class” where maximum students’ response agree on item 
no.11 (67.23%) for “Explained the grading criteria of 

the course”. Disagree response was maximum given in 
item no.9 (2.12%) for “Actively attempting to prevent 
cheating in this course” where item no.9 (4.25%) also 
strongly disagree by maximum of the P.B.B.Sc. Nursing 
students. 

Table-4: Frequency and percentage of Feedback components by M.Sc. Nursing students:

n=36

S. 
No. Contents for Instructors Feedback

Strongly 
Agree 
f (%)

Agree 
f (%)

Neutral 
f (%)

Disagree 
f (%)

Strongly 
Disagree 

f (%)

1. Stimulated my interest in the subject. 13(36.11) 22(61.11) 2(5.55) 0(0) 0(0)

2. Managed classroom time and pace well. 20(55.55) 14(38.88) 1(2.77) 1(2.77) 1(2.77)

3. Organized and prepared for every class 22(61.11) 14(38.88) 0(0) 1(2.77) 0(0)

4. Encouraged discussions and responded to 
questions. 20(55.55) 17(47.22) 0(0) 0(0) 0(0)

5. Demonstrated in-depth knowledge of the 
subject. 18(50) 18(50) 1(2.77) 0(0) 0(0)

6. Appeared enthusiastic and interested. 14(38.88) 23(63.88) 0(0) 0(0) 0(0)

7. Used a variety of instructional methods 
to reach the course objectives (e.g. group 
discussions, student presentations, etc.)

16(44.44) 14(38.88) 1(2.77) 3(8.33) 3(8.33)

8. Challenged students to do their best work. 21(58.33) 13(36.11) 1(2.77) 2(5.55) 0(0)

9. Actively attempt to prevent cheating in this 
course 18(50) 17(47.22) 1(2.77) 0(0) 1(2.77)

10. Provided information about the assessment 
was communicated clearly 18(50) 17(47.22) 2(5.55) 0(0) 0(0)

11. Explained the grading criteria of the course 16(44.44) 17(47.22) 4(11.11) 0(0) 0(0)

12. Administered the exams related to the course 
learning outcomes. 16(44.44) 17(47.22) 4(11.11) 0(0) 0(0)

13. Supported by adequate library resources. 14(38.88) 12(33.33) 7(19.44) 2(5.55) 2(5.55)
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The Table-4 depicts the feedback on E-Learning 
by M.Sc. Nursing students during Covid-19 Lockdown. 
Maximum of students strongly Agree on item no. 
3(61.11%) i.e: “organized and prepared for every class” 
where maximum students’ responses agree on item no.6 
(63.88%) for “appeared enthusiastic and interested.”. 
Disagree response was maximum given in item no.8 & 13 
(5.55%) for “challenged students to do their best work” 
and “supported by adequate library resources” where 
item no.7 (8.33%) was strongly disagreed by maximum 
of the M.Sc. Nursing students for “Used a variety of 
instructional methods to reach the course objectives (e.g. 
group discussions, student presentations, etc.) 

Discussion

In the present study majority of students strongly 
agree (25.7%) that faculty Encouraged discussions and 
responded to questions. Whereas 58.7% of students 
agreed that faculty Explained the grading criteria of 
the course where students strongly disagree (2.8%) in 
Actively attempt to prevent cheating in this course. The 
findings are partially similar to the study conducted 
by Dr Amita 6 to assess online feedback of the higher 
education institution students regarding their experience 
about e-learning methods used by their faculty and 
institute students of various higher education institutions 
in Haryana in April 2020. The survey indicates that the 
faculty has done their greatest in this crisis period as 
the online tools have helped the students in covering 
the major part of their syllabus despite some problems. 
While another study also similar to the findings on study 
conducted on students pursuing bachelors in engineering 
in different majors at Thapar Institute of Technology7 
and questions included the most important feature for 
students for an e-learning platform. 70.7% of the students 
surveyed favored pre-recorded video lectures provided 
via YouTube links as the most convenient e-learning 
tool. Pre-recorder lectures provided via Google Drive 
links and Slides uploaded on course sites enjoyed a 
majority of 71 students and 77 students respectively. 
33.5% students agreed that the e-learning tools used by 
professors were satisfactory and beneficial. 52.7% of 
students agreed on using the Zoom application to view 
live lectures at least 3 times a week.

Conclusion

The result of feedback on the opinion of Students 

about Uses of Digital Education Technology during 
COVID-19 Lockdown in India has brought into light 
a lot of facts. Majority of the students had strongly 
agree that faculty organized and prepared well for every 
class and faculty were encouraged in discussions and 
responded to questions. The study suggest that various 
alternative strategies can engaged students and keep 
them motivated. Hence, Students are inquiring about 
more liberty and academic preference. 
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Abstract
As early as 1957, the then UN Rehabilitation Chief, Kurt Janson observed: “About 12 to 13 percent of the 
population of any given country suffers from a permanent or long term disability”. So there is an urgent 
need to provide the person with special facilities at different levels so that they can be made to survive easily 
with all other individuals. There is a lack of approach on the part of the Government as well as the other 
officials who are liable to create a harmonious environment for the person suffering from a disability. They 
must make an atmosphere where they don’t feel being suppressed or humiliated. Although Accessible India 
Campaign has not attained the desired goal it was supposed to attain but yes it has helped in acting as a 
guide and ray of hope amongst the Person with Disability.The objectives of the present paper are to analyze 
the motive and objective of the Accessible India Campaign and to critically judge its achievement and 
shortcomings. The researcher has adopted the Doctrinal Research Methodology for the research undertaken.

Keywords-Accessible India Campaign, Persons with disability, Sugamya Bharat, Right to Accessibility, 
Fundamental Rights 

Introduction

‘Accessible India Campaign’ which is also known 
as ‘Sugamya Bharat Abhiyan’ is an initiative taken up 
by the Indian Government. 3rd December is celebrated 
as International Day of Person with Disability. On 
the same day, this campaign was launched by the 
central government. This campaign aims mainly at the 
restructuring of the total environment of the differently-
abled person in a manner that the environment becomes 
friendly for them. The measure was also to “design 
of disabled-friendly buildings and Human resource 
policies”. India has been a signatory to the UNCRPD 
from the year 2006 and keeping in mind Article 9 of 
the UNCRPD this campaign has been launched. Under 
this scheme, the provisions like Section 44, 45, and 46of 
Person with Disability Act, 1995 has also been given 
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proper recognition. Section 44, 45 and 46 of the Act 
deals with protection of rights, equal opportunities, and 
non- discrimination in transport.1

The main aim and objective of this campaign are 
to provide accessibility to disabled persons in areas 
like the equal opportunity of education, employment, 
health care, transport, recreation, sports, and various 
other areas. It is framed under the Principles of the 
“Right Model of disability”. The principles stated 
that the main reason for disability is the disorganized 
society rather than the person who bound by limitations 
or impairments. The barriers that have been created 
socially, physically, structural as well as attitudinal for 
the person with a disability has acted as a hindrance 
from participating them equally in the socio-cultural and 
economic activities.

To provide with Universal Accessibility to the 
Person with Disability, this campaign has been classified 
into three areas- 

1. Built Environment;

2. Transport and 
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3. Information & Communication Technology 
(ICT) Ecosystem.2 

1. Built Environment

In Physical Environment, steps must be taken to 
remove the obstacles and hindrance from both the Indoor 
and Outdoor facilities, which include Medical facilities, 
Schools, and Workplaces, etc. A government building 
will be termed as an accessible government building 
only when it will be easy to get access to the building and 
also availing all the facilities that are present there. An 
accessible environment comprises of following things-

a. Services provided;

b. Ramps and Stairs;

c. Corridors and Passages;

d. Parking Areas;

e. Entry and Exit gates;

f. Emergency Exit areas.3 

Apart from all these things, there are various others 
indoors and outdoors facilities that must also be made 
accessible. They are- Signals, Alarm System, Proper 
Lightening, Toilets. To determine whether a building is 
accessible or not and is meeting the required standards or 
not requires a proper and annual accessibility Audit after 
the building becomes fully accessible, the further annual 
audit is not needed. The audit will be again required to 
that building only when there are any proposed changes 
required to be done. 

The Accessibility Standard is to conform to that of 
the standards that have been set at the international level 
like as set by ISO. The same standard must be complied 
with at the local level too. While talking about the Build 
Environment, the Construction of Building- Usability as 
well as Accessibility of the Built Environment, Delineates 
certain requirements as well as recommendations that 
are concerned with the Construction, Assembly, Fittings 
as well as Components. Certain targets have formed the 
Component Built Environment Accessibility under the 
Accessible India Campaign: 

1. Carrying out accessibility assessment of 
minimum 25-50 “most important government building” 

of 50 cities and building them so that they are accessible 
by the end of the year 2016;

2. The next target was to make 50% government 
building of NCT and the Capital cities of all the states in 
India to be fully accessible by the year 2018;

3. To Complete the Audit of 50% the government 
buildings and offices by making all the audited building 
fully accessible in the other 10 cities that are most 
important and are not covered under the target 1&2, by 
the year 2019. 

The department has submitted the report of its work. 
The accessibility audit of 1653 buildings has been done 
that was identified by the State Government through 
the panel of Access Auditors. The Audit Committee 
has submitted the Access report for 1469 to the State 
Nodal Officers so that they can submit the financial 
requirements for retrofitting of all these buildings. Out 
of all these buildings, proposals of 575 buildings have 
been received by the Scheme. 45.42 Crores of funds 
have been allotted to the states for around 242 buildings. 
Besides, 148 lakhs have been released so that audit can 
be done by conducting access-audit.4

2. Transport

When it comes to Economic growth, an Accessible 
transportation system plays a very vital role. The 
Inaccessible Transport system has not only denied the 
freedom of movement but also has restricted mobility 
and active participation for the majority of the population 
who need accessible transportation. 

The new “National Urban Transport Policy 
(NUTP), 2014” has included within its policy universal 
accessibility in all the planning and also implementation 
inventions. The Indian Roads Congress Code 103:2012 
Guidelines for the Pedestrian Facilities has provided 
inclusive street design standards and roads. Some 
important features that are linked with the Transport 
Infrastructure Accessibility are as follows:- 

Ø Properly lit, bus shelters and streets.

Ø To move barrier-free the pedestrian crossings 
must be raised. They must be textured with different 
paving materials to make the crossing more perceivable. 

Ø The footpaths must be made flat for all the 
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mobility aid users and the tactile pavers must also be 
continuous for the entire stretch for the person who is 
visually impaired.

Ø There must be the use of white light on footpaths 
that will be able to maintain a color contrast from the 
roads and which will also ensure that the tactile pavers 
are easily visible during the night.

Ø There must be an installation of Audible light 
signals that will make a beep sound when the light is 
green.

Ø Bus stops must also have barrier-free access 
and must have broad gates with warning tiles.

Ø The low floor buses must contain folding ramps 
that will help the mobility aid users.

Ø There must be a proper installation of safety 
belt that will secure the journey inside the buses.

Ø There must proper parking space for the 
wheelchairs to get parked.

Ø The Signage Panel must have audible messages 
and also the provision for Braille Signage.

Ø All the metro stations and the coaches of the 
metro must possess accessible features.5 

The target that has been set by the Accessible India 
Campaign is to make 10% of the public transport that 
is government-owned to get fully accessible by March 
2018. To fulfill the achieved target the Ministry has 
taken the Undertaking to ensure that 10% of the above-
stated vehicles become fully accessible by March 2018. 

3. Information and Communication System

Information Access has been of vital importance in 
society as it helps in creating opportunities for everyone. 
Access to information refers to all sorts of Information. 
The range of actions covers areas like the ability to read 
price tags, enter any hall physically, to take part in any 
sort of event, to read a brochure dealing with the vital 
information regarding Health-care, understanding of the 
train time table, or also to view a particular website or 
webpage.6

There is a need to bring all the websites that are 
very important to be converted to accessible friendly 

and it must ensure that all the public documents that 
have been publishing in the past and the current years 
get converted. The conversion must be done in the 
manner as set by the “International Organization for 
Standardization (ISO)” criteria which are found in 
“ISO/IEC 40500:2012, IT- W3C WEB CONTENT 
ACCESSIBILITY GUIDELINES (WCAG) 2.0”.

‘Public document’ has been defined as the 
entire document that has been issued by the National 
Government and by all the State Governments and other 
government official documents. When it comes to this 
branch of accessibility, the target that has been initiated 
is to make at least 50% of the State as well as Central 
Government websites accessible by 2017 March.7

Till the mid-2017, already 917 State Government 
websites have been made accessible. Apart from 
this 100 Government websites of 56 Departments/
Ministries have been made accessible by the Ministry of 
Electronics & Information technology. On 19th January 
2018, to empower Persons with Disabilities, 100 
accessible websites were launched under the Accessible 
India Campaign. These websites deal with the working 
of various State governments and Union Territories. 
The Department has taken the help of Social media 
to create a footprint in the digital space. Live updates, 
blogs, reports, and pictures are being circulated and are 
updated at social networking sites to bring awareness 
among the people8.

There is also a website created by the department 
in the name of www.accessibleindia.gov.in. The 
department has dedicated this website for this purpose9. 

A mobile application has also been launched by the 
department by which the recent happenings and updates 
can be brought into the notice of the general people10.

An E-Library has also been launched by the Union 
Government by the name “Sugamya Pustakalaya”. 

‘Sugamya Pustakalaya’ 

An online library has been launched by the 
Department in the name of “Sugamya Pustakalaya” 
for persons with print disabilities11. It is centered on 
achieving “Universal Accessibility”. Their department 
has taken initiative by organizing workshops at various 
places throughout India like Mumbai, Ahmadabad, 
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Jaipur, Raipur, Bhubaneswar, Chennai, and Ranchi to 
provide information to the people regarding various 
contours of the Accessible India Campaign.

· It consisted of publications across various 
subjects that are present in the Country and also in 
various languages.

· It has been incorporated by the collaboration 
of Bookshare and the National Institute of Visually 
Handicapped (NIVH). The whole initiative is also 
powered with TCS Access. NIVH is a member 
organization of the daisy forum of India.

· This online library has been designed in such 
a manner that books that are there are also available in 
various accessible and desired formats for the person 
who is suffering from visual impairment as well as 
another form of print disability12. 

Udid- Unique Disability Id

The UDID project initiated by the Department 
of Empowerment of Persons with Disabilities aims 
at building a holistic end-to-end integrated system for 
Issuance of Universal ID & Disability Certificates for 
Person with Disabilities with their identification and 
disability details. It includes -

1. Online availability of data of Person with 
Disabilities across the country through a centralized web 
application.

2. Online filing and submission of registration 
application form for disability certificate/ Universal ID 
card; 

3. The quick Assessment process for calculating 
the percentage of disability.

4. Non-duplication of PwDs data.

5. Online renewal and update of the information.

6. MIS reporting framework.

7. Effective management including interoperability 
of the benefits/schemes launched by the Government for 
PwD.

8. To take care of additional disabilities in the 
future. 

9. As of 9th May 2020, 10 states have already 
started generating the UDID Cards. They are Madhya 
Pradesh, Gujarat, Odisha, Maharashtra, Kerala, Tamil 
Nadu, Uttar Pradesh, Chhattisgarh, Jharkhand, and 
Rajasthan13. 

Some of the Works Done by Various States in 
India

At first, for instance, when accessibility audit started 
taking place in India and the Buildings, as well as public 
places, were being accessed, there was not even one 
public place or building that can be stated as completely 
disability-friendly14. After the first phase of audit that 
has been launched in 31 cities as a part of the initiative of 
the Accessible India Campaign brought shocking results 
and it was seen that the state of toilets was appalling and 
various other facilities for the differently-abled person 
in hospitals, public buildings, railway stations, and 
educational institutions was not worth mentioning. It 
was also seen that if certain attempts were made to make 
the place accessible it was half-hearted. It was stated 
that 95% of the buildings that were audited do not have 
accessible toilets for the person with a disability. The rest 
5% which have the toilets for the person with disability 
75% out of them were in sorry states. Universal Design 
Centre had only found 3 out of a total of 29 buildings in 
Goa that possess basic facilities like ramps and all but 
still, none of them can be classified as fully accessible. 
Even the Chennai Metro Rail System was found to be 
good still certain areas needed improvement. Jammu and 
Kashmir have taken up the access audit work for around 
18 cities whereas West Bengal has no taken up even a 
single Access Audit. Access is not done by West Bengal 
does not mean that they do not possess many shares of 
Person with Disabilities. 7.52% of the people of West 
Bengal are suffering from a disability. The total Indian 
figure is 2.21%(11). 

In New Delhi, around 23 buildings have been 
audited out of which most were hospitals. Out of these 23 
buildings, one was the Supreme Court and this audit has 
taken place in the year 2016. The areas that were made 
accessible cover the main gates, parking areas, building 
entrances, reception areas, ramps, lifts, the stairs, 
cafeteria areas, washrooms, facility of drinking water 
as well as disaster preparedness. However, the Supreme 
Court has not been made fully accessible and the areas 
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like toilets, cafeteria, and disastrous preparedness were 
missing. The Supreme Court was made accessible to the 
rest of the areas but these neglected areas are also of 
considerable importance. The Audit report has however 
suggested that these improvements must be done and are 
not too expensive. 

The Access Audit Report 2016 also accessed 
Indira Gandhi International Airport (IGIA), in different 
segments for the terminals 1-C, 1-D, and 3. It was 
found that this airport is friendly for the person with a 
disability. The audit reports that were conducted at New 
Delhi Railway Station has been resulted in negative as 
the station was not found to be accessible for the person 
with a disability. However, various measures are being 
undertaken to make the station disabled-friendly. The 
ministry has taken efforts to install lifts and escalators 
so that it will be easy to travel from one platform to 
another15.

The government to make the campaign successful 
is taking all effort even IRCTC has also made provision 
for booking of wheelchairs. Even to help the differently-
abled person, the East Coast Railways has also introduced 
‘MOBILE WHEELCHAIR FOLDABLE RAMP’ at 
the Bhubaneswar, Sambalpur as well as Visakhapatnam 
Railway Stations. To avail of the facility, the passenger 
has to inform the Wheelchair section near the Chief Ticket 
Inspector’s office. This facility is free of cost16. 

Suggestions and Discussions

This campaign is indeed an appreciable initiative 
that has been taken up by the Government of India to 
provide a barrier-free environment for the person with 
disabilities. But the Campaign has restricted its scope 
by covering only government buildings. The ambit that 
has been reduced not only restricts the scope as well 
as the benefits that can be drawn from the Campaign. 
The campaign must also incorporate within its ambit 
the private Hospitals, schools, and all the educational 
institutions. Among all the problems that are faced by 
the differently-abled person, the most pertinent one is 
that of transportation. Whether it is rural areas or urban 
areas the problem is very much the same. Another area 
that needs a great concern is the accessibility of the 
differently-abled person to the public toilets. This has 
to be considered as one of the major priorities as the 
public toilets are in abysmal nature when it comes to 

accessibility. Also, the safety issue must be kept in mind 
and hence KIOSKs which is Disabled friendly must be 
installed in big shopping malls. All the signboards that 
are used to show various indications must be designed 
in such a manner that they are disabled friendly. In the 
future, it is considered that the Public Work Department, 
Land Army, and Nirmiti Kendra will be included in 
the implementation committee by the Government. All 
these departments will be taking up the civil works of the 
infrastructure that are to be initiated by the Government. 
The Disabled community and the Government must 
encourage the Private sector to make products as well 
as services that are disabled friendly. Like the news 
bulletin in sign language can be run by the private news 
channels for the person who is suffering from hearing 
impairment. This type of news bulletin is only shown 
on Doordarshan Channel. All the private taxis/cabs 
must introduce wheelchair accessible vehicles that will 
possess ramps which will ease the traveling. Even the 
hotels and restaurants should install a separate menu for 
the differently-abled person which must be written in 
Braille. If it is on any electronic gadgets then it must 
be supported by any software that will be easy for them 
to readout. Even the steps should be taken to make the 
baking facilities easier for them and it must be designed 
in such a manner that they do not have to be dependent 
while making access to the banking system. Although 
there is a lot more to be done by the government for 
the upliftment of living conditions of the persons with 
disability. But still, we can state that the start is good and 
has the potential to reach the milestone. 
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Abstract
Background: As Maxillary Sinus are pneumatic bones delicate in cadavers, Morphological study has 
anatomical anthropological and medico legal important. Hence Morpho metric parameters of MXS in CT 
scan of both sexes were studied.

Methods: 23 male 23 female adult aged between 20-50 year healthy people were studied with CT images to 
measure medio-lateral, superoinferior and antero posterior dimensions and volumes of MXS in both sexes 
and results were analysed statistically. 

Results: In ML Right mean values Males was 29-30 (SD±3.17), female 27.12 (SD±5.16 t test was 1.72 
and p<0.001. SIR Right – Mean value of male was 40.02 (SD±3.66), female 35.11 (SD±4.40) t test 4.11 
and p<0.001. AP (right side) Mean value of male was 44.23 (SD±3.21), female 38.03 (SD±2.30) t test 7.53 
p<0.00. MLC (left side) mean value of male was 29.04 (SD±2.30), female 25.06 (SD±4.20) t test 3.98 
p<0.004. SIL left side mean value of male 38.41 (SD±4.12), female 35.07 (SD±3.60) t test 2.92 p<0.005. 
APL (left side) mean value of male 42.36 (SD±2.60), female 39.05 (SD±2.45) t test value 4.44 p<0.001. 
The volumes study of MXS had VR – mean value of male 18.25 (SD±2.53), female 13.30 (SD±3.14) t test 
5.88 p<0.041. In VL study mean value of male was 17.09 (SD±2.75), female was 12.44 (SD±3.42) p<0.001.

Conclusion: This pragmatic study of sexual dimorphism will be quite useful to medico-legal expert, 
anthropologist and anatomist 

Keywords: MXS=Maxillary Sinus, CT Scan, computerised tomographic scan, adults, Maharashtra VR = 
Volumes of Right MXS. Sinus, VL=volume of left MXS sinus.
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Introduction

Maxillary sinus is pneumatic bones present on 
either side of Norma frontals forming the floor of orbital 
cavity. Being pneumatic bones they are delicate and 
more prone to get broken. They lighten the skull and 
helps in the resonance of voice (1). It is difficult to study 
the morphometric values of cadaveric Maxillary sinuses 
(MXS) as they break easily. Hence attempt was made 

to study computerised tomographic morpho-metric 
values in living subjects of both sexes to know the exact 
measurements.

The MXS is first PNS to develop and is located in 
the right and left maxillary bones and consists of two 
pyramidal shaped air filled cavities lined by mucosa. 
The MXS tend to appear at the end of second month of 
embryonic life and complete by the age between 18 to 
20 years of life (2)(3), but size and shape of MXs varies 
amongst individuals between genders and different 
populations and/or ethnic groups. However the size and 
shape of MXS will be stabilized after second decade 
of life thus reliable measurements can be achieved by 
radiographic images after 20th year of age will be an ideal 
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study (4).  Apart from this nutritional, generic hormonal 
environmental factors do contribute in the morphometry 
of MXS. Hence CT scan images of western Maharashtra 
were studied.

Material and Method

23 Male and 23 Female adults aged between 23-
50 visiting to Vedantaa institute of  Medical sciences 
Dhundalwadi, Dahanu, Palghar (dist)-401610,  
Maharashtra were studied.

Inclusive Criteria: These volunteers did not have 
any pathology of PNS and majority of healthy volunteers 
were selected for study.

Exclusion Criteria: The persons who had undergone 
surgery of PNS or Norma frontalis. History of fracture 
of Norma frontails, Immune compromised patients, and 
patients with pathology of PNS was excluded from study. 
Methods: Non-contrast CT scan was performed to 
study the morphometry of Maxillary sinuses in both 
sexes using GECT/e dual slice CT scanner (GE health 
care technologies, Waukesha, WI, USA. Prior to the 
scan every patient was instructed to remove the metallic 
objects, jewellery, hairpins etc, from the head, to neck 
region and positioned on the CT table in prone position. 
The patient’s neck was hyper-extended with the chin 
resting on pad for stabilization. Pads were inserted on 
both sides of head. The gantry was angulated to make 
it par perpendicular to the hard palate 3mm thickness 
were used on preliminary. Scout view extending form 

anterior margin frontal sinus to the posterior margin 
of spheroid sinus with a reconstruction matrix zone of 
512X512 at 120 KV, 100MA coronal CT was performed 
after instructing the volunteers to remain steady during 
the entire procedure.

The measurements like ML and SI were made, 
maxillary sinus were in the widest position with the 
help of on screen linear on screen (fig-A). To measure 
the AP dimensions of the maxillary sinus, the first and 
last appearance of the sinus was noted in the sequential 
coronal CT sections and number of sections between, 
them were selected finally selected section were 
multiplied by 3 (thickness of single section to find out 
the AP of the sinus. Maxillary sinus volume (MSV) 
was calculated by using the paint on slice tool on the 
work station. To define a volume outline of the sinus 
was traced manually on each slice of the image stack 
using on the screen mouse pointer in the coronal plane 
(fig-B). Once the tracing was complete, the work station 
automatically segmented the entire volume of the sinus 
form the surrounding structure and the segmented 
portion could be visualized and manipulated in 3D.

At this point switching to the histogram view on the 
work station (fig-C) automatically reflected the volume 
of the sinus in the cubic centimetres (CC) of both right 
and left maxillary sinus. The duration of study was 2017 
to 2019.

Statistical analysis: The obtained results from 
different parameters were studied in SPSS software 
computer.

Fig A – Linear measurement of medio-sinus and super inferior dimension of maxillary sinus
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Fig B – point on slice tool

Fig C – workstation showing maxillary sinus.

Observation and Results

Table-1: Comparison of various dimensions of 
maxillary sinus measured on CT scan studies in both 
sexes. In ML Right mean values male was 29.30 
(SD±3.17), female was 27.12 (SD±5.16) t test value was 
1.72 and p<0.001. In the SIR (Right) mean value of male 
was 40.02 (SD±3.66), female was 35.11 (SD±4.40) t test 
value 4.11 and p value p<0.001. In AP (Right side) mean 
value of male was 44.23 (SD±3.21) in female 38.03 
(SD±2.30) t test 7.53 p<0.001. In ML (left side) female 
25.06 ((SD±4.20) t test 3.98 and p<0.01.

SIL (left side) mean value male 38.40 (SD±4.12) and 
female was 35.07 (SD±3.60) t test value 2.92 p<0.005.

In APL (left side) main value, male was 42.36 
(SD±2.60), female 39.05 (SD±2.45) t test was 4.44 
p<0.01.

Table-2: Comparison of maxillary sinus volume 
measured on CT in both sexes. In VR study mean value 
of male 18.25 (SD±2.53), female 13.30 (SD±3.14) t test 
value was 5.88 p<0.01. In VL study mean value of male 
was 17.09 (SD±2.75), female 12.49 (SD±3.42) t test 
5.08 and p<0.001.
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Table-1: Comparison of various dimensions of Maxillary Sinuses measured on CT scan studies in both sexes.

Sl. No Particulars
Male
(23)

Female (23) T test value P value

1 ML Right
29.30 

(±3.17)
27.12

(±5.16)
1.72 P<0.01

2 SIR (Right)
40.02

(±3.66)
35.11

(±4.40)
4.11 P<0.01

3 AP (Right side)
44.23

(±3.21)
38.03

(±2.30)
7.53 P<0.00

4 ML (Left side)
29.04

(±2.30)
25.06

(±4.20)
3.98 P<0.04

5 SIL (Left side)
38.41

(±4.12)
35.07

(±3.60)
2.92 P<0.005

6 APL (Left side)
42.36

(±2.60)
39.05

(±2.45)
4.44 P<0.00

(MLR Right = Right Medio lateral dimension of right side. SIR (Right) = Supero inferior Dimension of right 
side. AP right side = Antero posterior dimension of side right. ML Left side = Medio lateral dimension of left sinus 
Maxillary sinus. SIL = superior-Inferior dimension of left maxillary. AP (left side)= left Antero-posterior  dimension 
of left Maxillary sinus.

Table – 2: Comparison of Maxillary sinus volume measured an in both sexes

Sl. No Particular Male (23) Female (23) T test value P value

1 VR
18.25

(±2.53)
13.30

(±3.14)
5.88 P<0.001

2 VL 
17.09

(±2.75)
12.44

(±3.42)
5.08 P<0.001

VR = Volumes of Right Maxillary sinus

VL = Volumes of Left Maxillary sinus

Discussion

In the present study of Identification of sex from 
maxillary sinus in western Maharashtra of ML right 
study mean value of male was 29.30 (SD±3.17), female 
27.12 (SD±5.16) t test was 1.72 p<0.001. AP right 
the mean value of male was 40.02 (SD±3.66), female 
35.11 (SD±4.40) t test value was 4.11 p<0.001. In AP 

(Right side) mean value of male was 44.23 (SD±3.21), 
female 38.03 (SD±2.30) t test was 7.3 p<0.000. In ML 
(left side) the mean value of male was 29.04 (SD±2.30), 
female 25.06 (SD±4.20 t test value was 3.98 p<0.004. In 
SIL (left side) mean value of male was 38.41 (SD±4.12), 
female was 35.07 (SD±3.60) t test was 2.92 p<0.005. In 
APL (left side) mean value of male was 42.3 (SD±2.60), 
female 39.05 (SD±2.43) t test was 4.44 and p<0.00 
(Table-1). In the compassion of volume of maxillary 
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sinus on CT in both sexes. VR mean value of male was 
18.25 (SD±2.53), female 13.30 (SD±3.14) t test was 
5.88 p<0.001. In VL study mean value of male was 
17.09 (SD±2.75), female 12.44 (SD±3.42) t test value 
was 508 p<0.001 (Table-2). These findings were more 
or less in agreement with previous studies (5)(6)(7). 

It was interesting to note that left MXS width was 
more discriminate than right MXS for sexual dimorphism 
in various studies of north and south Indian studies (8)(9). 
Because it is well established fact that, foramina or sinus/
space in the bone tends to starts at surface irregularities 
because strain energy tends to concentrate such points. 
It was also noted that right MXS was larger and wider 
in abroad studies (10)(11). This anatomical variability 
between genders could be environment or nutritional 
adaptations because skeleton of a particular individual is 
able to adapt to its owner’s way of life.

It was also mentioned that till puberty sexual 
dimorphism is insignificant in crania but after puberty 
hormonal, nutritional environmental factors play vital 
role in the gender determination in India and abroad 
crania.

It can’t be denied that, males needs to have 
correspondingly bigger lungs to support their relatively 
more massive muscles and body organs. Secondly 
males need a large air way, which begins with nose and 
nasopharynx. In other words, physiological changes 
in nasal cavity size and shape occur as direct result 
of respiration related needs, such as warming and 
humidifying inhaled air. As the MXS occupies the 
remaining space within the naso-maxillary complex, 
it also increase in size hence morpho-metric values is 
higher in males than females.

Summary and Conclusion

The present study of gender determination of MXS 
by CT scan study is an important step in identification 
in Medico-legal practice. It has to be borne in mind that 
MXS tend to stabilize morpho-metrically after second 
decade of life. Hence radiographic images will prove 
ideal in sexual dimorphism after second decade of 
life but this study further demands genetic, nutritional 
hormonal embryological study because the factors which 
determine the time of ossification are still obscure.
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Abstract
COVID-19 has posed a serious challenge to countries all over the world taking lives, destroying livelihood, 
bringing down the economies to the ground. The question now is not how soon it will pass away but how 
effective will it be dealt with it. Nearly 3/4th of the countries which are affected do not have sufficient 
preparedness to deal with it. It may be the lacking of a  Mitigation Plan, or maybe the lack of an effective 
health care system, or maybe the lacking of an efficient R&D, or it may also be the lack of an efficient far-
sighted Leader. India has been under the shadow of a few of many problems. The government of the country 
relies on the Laws to bring out a Preventive Mechanism to deal with the outburst of cases and other effects. 
One of which is the LockDown order which has been held as one of the first, earliest, and strictest in the 
World. The paper seeks to analyze critically the legal backing of such Lock Down, testing the nuances of it 
on the Constitutional Touchstone 
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Introduction

Novel Corona popularly known as COVID-19  
marked its presence in December when China informed 
the World Health Organisation that there is a cluster 
of Cases with unknown cause emerged in the City of 
Wuhan.1 The disease took no time to spread in other 
parts of China and also in various other countries.  
The COVID-19 was termed as a Pandemic because 
Pandemic is an epidemic that spreads throughout an 
entire country, continent, or the whole world. As per the 
definition of WHO, Pandemic means “worldwide spread 
of a new disease”. On 11th March 2020, WHO declared 
the COVID-19 outbreak as a pandemic, the reason was 
its severity and global spread.     

Most of the country invoked lockdown in their 
territory either fully or partially. The reason for this 
lockdown is that the disease spreads by coming in contact 
with the infected individual or anything which the 
individual has been in contact with. So the only possible 
preventive solution to this is  “Social Distancing” and 
hence the government has ordered that every individual 
had to be inside their houses and follow social distancing 
norms. 

Thus, the Government of India, as well as various 
State governments imposed lockdown. Initially, the 
lockdown was done for one-day which was also termed 
as ‘Janta-curfew, and then on the 24th of March, the 
lockdown was called for 21 days.2 After the lockdown 
was brought into effect, various restrictions were placed 
in the Individual Rights and liberties. Apart from the 
essential commodities and important essential facilities, 
all the other goods and services were halted for 21 
days i.e, till 14th April. The lockdown kept on getting 
further extended till 17th May as the disease started 
spreading exponentially, but with different relaxations 
and regulations. 
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Part III of the Indian Constitution talks about the 
various Fundamental Rights that have been given to the 
individuals by the Constitution. Individual fundamental 
rights can not be taken away by the legislature or the 
executive body without any justified reason. Neither 
the Constitution of India more any such law talks about 
the lockdown expressly.  The implied power given by 
the laws has been given a  much wider interpretation in 
this aspect. It can take up any justified steps to curb the 
situation and the pandemic. Although various rights are 
being curtailed during this lockdown it has to be kept 
in mind Fundamental Rights are not absolute and it 
can be curbed and curtailed in National Interest. Now 
the question here is, from where did the government 
have the right to impose lockdown? The imposition of 
Lockdown has infringed on various Fundamental Rights 
from the individuals. The paper will also analyze the 
various directives of the lockdown order in consonance 
of the Principles of  Constitutional Law. 

Analyzing THE LEGAL BACKING OF A  
LOCKDOWN ORDER:-

‘LOCKDOWN’ is comparatively a freshly coined 
term, and during the 1970s, this term was used in the 
United States of America. The 2nd Amendment of the US 
Constitution provides the right of the person to keep and 
bear arms. This was subsequently upheld in cases like 
the District of Columbia v Heller (2008)3 and McDonald 
v. Chicago (2010).4 Keeping arms at their homes led 
to instances where the children and mentally disabled 
have misused it because of their underdeveloped mental 
conditions. During the 1970s, shootouts occurred near 
schools where the  Students openly fired, and thus, 
considering the safety and life of other students they 
were locked- down in their classrooms. This was an 
instance that gave the impression that to control an 
unexpected situation against which there can be no 
immediate remedy, Lockdown can be called for. 

In today’s context, India uses two concepts which 
are mostly used, they are- 

Section 144 of the Code of Criminal 
Procedure,19725, and Lockdown. 

Section 144 of Code of Criminal Procedure, it 
authorizes the Executive Magistrate of any State or 
territory to issue a written order which may be directed 

against a particular individual, or a specific group of 
persons or on a particular. Even in very grave situations, 
the Magistrate can pass the order under Section 144 
without giving prior notice to the individual against 
whom it is directed. It is generally believed that the 
assembly of three or more persons is prohibited under 
Section 144; however, it can be used to restrict even a 
single individual. There are various instances when this 
section has been invoked. Even initially Section 144 was 
imposed during COVID-19 situation also which was 
later on made much stricter. 

Curfew has not been specifically mentioned in 
any law. The power regarding curfew is implied in a 
State Executive which can pass the order establishing 
a specific period during the people are asked to stay at 
their home and not to come out.  It can be stated that 
it is an extended version of 144 which is exercised by 
the government. On 22nd March 2020 in the wake of 
COVID-19, the Government called for ‘Janta- Curfew’ 
in which people were asked to stay at their homes from 
9 am to 5 pm.

However, In India, there have been numerous 
instances where Section 144 and Curfew has been used, 
but this was for the very first time we came across the 
term ‘Lockdown’. I delve into the legal provisions which 
are applicable in India we can come up which two such 
Laws backs up Lockdown, tacitly:-

Section 2(d) of the Disaster Management Act, 
20056 has defined disaster as “catastrophe, mishap, 
calamity or grave occurrence in any area, arising from 
natural or man-made causes, or by accident or negligence 
which results in substantial loss of life or human 
suffering or damage to, and destruction of, property, 
or damage to, or degradation of, environment, and is of 
such a nature or magnitude as to be beyond the coping 
capacity of the community of the affected area”. Section 
6(1) of the Disaster Management Act, 2005 states that 
the National Authority shall have the responsibility 
for laying down the policies, plans, and guidelines for 
disaster management for ensuring a timely and effective 
response to the disaster. Section 6 (2)(i) also states that 
the National Authority may lay down policies on disaster 
management. The Indian Government has by official 
notification notified COVID-19 as National Disaster and 
Disaster Management Act, 2005 was invoked. Hence 
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becomes binding on the State Government. 

Epidemic Diseases Act, 18977provides the  Union, 
and the State Government both have been given the 
power to serious epidemic disease can be regulated by 
various measures and can prescribe regulations. 

Section 2 of the Act empowers the state government 
to take important measures to control the dangerous 
Epidemic Disease. Section 2A (as inserted in 1920) 
empowers the central government on its satisfaction that 
there is not sufficient law to meet the current situation 
allows it to take certain measures and impose certain 
regulations to control the outbreak of a particular 
disease. The Act has also prescribed punishment for the 
ones who do not obey the guidelines.  

A Thread-Bare Analysis of the LockDown Order 

Assessing the legal backing is not enough keeping 
into consideration the effect it is showing on the have-
nots of the society. Therefore it is essential in analyzing 
the content of the LockDown order (hereafter, The 
Order) w.r.t the Constitutional Litmus-Test. The 
Ministry of Home Affairs has laid down guidelines in 
the regulation of various sectors. The Guidelines provide 
for working of essential sectors -both Governmental, 
Private and Semi-Governmental Organisations, with 
minimum essential employees, thus enforcing the Social 
Distancing mandate. Although the Lockdown Order is 
the best possible step taken by the administration for the 
time being to put a check on the COVID cases, how it 
was imposed was sudden, without giving sufficient time 
to be prepared for the days ahead. The Lockdown began 
with the Janata Curfew, which was declared by the 
Prime Minister himself providing only a 4-hour duration 
to stock essentials. For a person who can afford well, 
protected with a secured source of employment and a 
stable roof above his head, these 4 Hours might not be 
enough but surely is sufficient. But for a person who is 
a contractual laborer inhabiting temporarily at a place 
which is not his home, with a Pregnant wife with him or 
an ailing Parent/Child back at home, sustaining on daily 
wages, with minimal or no savings living with a fear that 
the  Contractor won’t assure him of  Wage Security, this 
4 hour was nothing but a preparation of  Death Sentence 
for many.  The not so well beginning of the Lockdown 
jolted the unorganized sector out of its existence. Any 
Executive order of such nature has to have a systematic 

Standard of Procedure. The Lockdown was laid on 
such a foundation that was arbitrary in itself, even if it 
had a legal Backup and a near-perfect content. The big 
schemes ensuring Right to Livelihood, a right to a well-
dignified life vanishes in the thin airs when these have-
nots were stranded neither with any sustenance nor with 
any sustenance. 

The Order stands tall justifying its existence in 
the name of Public Interest. But assessing its contents 
forecasts a different narrative altogether. The Order 
allows for taking necessary steps for ensuring social 
distancing measures and puts the onus on the Central 
Government and State Government Authorities to 
ensure the same.8 No authority can define and establish 
the framework within which measures are to be taken. 
Instead what could have been done is to gradually 
release a map after consulting the experts, within which 
the implementing authorities could work.  Due to the 
absence of such a memorandum, the enforcing authorities 
who are equally scared of this  Pandemic resorted to 
all kinds of measures starting from peaceful requests, 
Dramatic representations to Brute Force leading to 
even deaths.9 Thus even if the direction is based on a 
reasonable restriction,  being a vague provision exposes 
it to potential misuse, thus violating Article 14 (chance 
of  Arbitrary exercise of power). Police brutality is a 
glaring example of it. Not only this, recently  Migrants 
who worked in Rajasthan walked back to their villages 
in Uttar Pradesh but were stopped by authorities at the  
Uttar Pradesh border, citing safety as a reason, which 
is quite uncomprehending, because the alternative to 
walking home is to stay and die of hunger or disease. 
A petition10 has been filed by Advocate Deepak Kansal,  
in the Supreme Court where he has highlighted the fact 
that the Centre’s Reports which shows that “that there 
were no migrant workers on the roads anymore as 
governments had ensured that they were being housed 
and fed” was a false report. Along with the violation of 
the principles that our Constitution has laid down,  all 
of these instances surely put a dent in our belief that we 
have a   People-centered Governance.  This is in gross 
distinction to the treatment meted out to the people who 
are stuck in other countries due to the Lockdown due 
to the global Covid-19.  The Government of India has 
initiated a mission Vande Mataram to bring them back 
to the country, and where they are treated with utmost 
respect and dignity, whereas the migrants are being 
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sprayed with disinfectants. This violates Article-14 
of the Indian Constitution, where the Government 
is undertaking Class Action without any intelligible 
differentia. 

At the same time, we cannot ignore the Order made 
by the Ministry of  Home Affairs made provisions for 
the rent deduction, salary payment, provision for rest, 
and food for stranded migrants. The Offices, Industries 
have been asked to work with Bare Minimum staff, 
thus balancing productivity and social distancing. 
The29th March 2020 Order has directed the private 
establishments for payment of full salary to all its 
workers, and the amount cannot be reduced due to 
closure of the workplace.11 The order seems to be made 
for the benefit of the daily wage workers. But at the 
same time, consideration must be given to the Private 
establishments, as without any economic help, many of 
them will go into closure. 

States like Odisha have made ensured that no 
migrant will have to walk by foot within its area, and 
the State government will make provision to drop them 
at the border.12 The absence of any such provision by 
any other State will amount to the futility of any such 
exercise and calls for the necessity of cooperation from 
the other states as well. 

The Provisions under the lockdown order works 
towards strengthening the fabric of  Decentralisation. It 
provides for the Executive magistrate being the nodal 
officer in ensuring the enforcement of the Containment 
measures.13 In various States, the Sarpanch has been 
made the Person in charge to ensure that any person 
coming to the village from outside is to stay in quarantine 
for a fixed period.  It is very essential to understand the 
need to engage the Local Self  Government at such times. 
The various actors in the Grassroots governance will be 
effective in creating awareness about such a Pandemic 
which is new to this and the previous generation. They 
will help dissipate any kind of Paranoia among the 
ignorant.

Conclusion

The Pandemic has shown us the best and the worst 
side of society.  Now time is here when the theory of 
‘Welfare state’14 will get to play its real role. For a 
country like India earning the distinction of successfully 

holding the largest lockdown, and having one of the 
lowest possible death rates, is no easy feat to achieve, 
considering the level of poverty, illiteracy, despicable 
state of health. This is a result of the strong belief that 
we have placed in our Constitutional values, the right to 
hold our government accountable, the Watchdog of the 
Indian Constitution-  Supreme Court.  
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Abstract
The present study was a prospective study conducted in LVD College, Raichur, Karnataka, and study period 
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Introduction

The use of prints as a mean of personal identification 
is one of the common methods in forensic anthropology 
and the most popular prints are fingerprints. Even the 
fingerprints of twins are not similar1. Fingerprints of an 
individual are unique and remain unchanged from womb 
to tomb2. Dactylography also known as finger prints has 
been successful in field of Forensic science to identify 
individuals for both civil and criminal purposes. Theory 
of uniqueness is the scientific principle behind finger 
print analysis to convince the court of law. 

Dactylography or the fingerprint system is based on 
the study of epidermal ridges and their configurations 
[Dermatoglyphics (derma = skin + glyphs=curves)] in 

the fingers, palms and soles.3 The term dermatoglyphics 
was coined by Cummins.4

The analysis of finger prints for matching purpose 
generally requires the comparison of several features 
of the print pattern. These include patterns, which are 
aggregate characteristics of ridges and minutiae points 
which are unique features found within the patterns6. 
Galton classified the types of finger prints depending 
upon their primary pattern as loops, whorl, arches and 
composite.5 An arch (plain and tented) is a pattern where 
the ridges enter from one side of the finger, rise in the 
centre forming an arc, and then exit the side of the finger 
and the loop (radial and ulna) is a pattern where the ridge 
enters from one side of a finger, form a curve and tend to 
exit from the same side they entered from. Whereas, in 
the whorl pattern ridges form circularly around a central 
point on the finger.6 The term composite is used for 
combination of patterns that does not fit into any of the 
above classification.

Classification of Fingerprints

The most popular classification systems include the 
Roscher system, the Vucetich system, and the Henry 
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Classification System. Of these systems, the Roscher 
system was developed in Germany and implemented in 
both Germany and Japan, the Vucetich was developed in 
Argentina and implemented throughout South America, 
and the Henry system was developed in India and 
implemented in most English-speaking countries.7

In the Henry system of classification, there are three 
basic fingerprint patterns: Loop, Whorl and Arch, which 
constitute 60–65%, 30–35% and 5% of all fingerprints 
respectively. There are also more complex classification 
systems that break down patterns even further, into 
plain arches or tented arches, and into loops that may be 
radial or ulnar, depending on the side of the hand toward 
which the tail points. Whorls may also have sub-group 
classifications including plain, accidental, double loop, 
peacock’s eye, composites and central pocket loop.8 

Based on the enhancing source of impression, 
fingerprints could be classified into various types such 
as Exemplar prints or known prints, which the name 
is given to fingerprints deliberately collected from a 
subject. Latent prints mean any chance or accidental 
impression left by friction ridge skin on a surface, 
regardless of whether it is visible or invisible at the 
time of deposition. Patent prints are chance friction 
ridge impressions which are obvious to the human eye 
and which have been caused by the transfer of foreign 
material from a finger onto a surface. Plastic prints are 
frictions ridge impression left in a material that retains 
the shape of the ridge detail.9

Prediction Potentials and Uses of Fingerprints

Sex Prediction: Females have more arches and 
ridges per cm², and males have more whorls. Men’s prints 
tending to have higher levels of urea than women’s.10

Diet and Life Style Prediction: Gelatin based tape 
and high-tech chemical analysis under spectroscopic 
microscope reveals the chemical and metabolic make-up 
found on a fingerprint. The study revealed that specific 
amino acids indicated whether the “suspect” was a 
vegetarian or meat-eater. Spectroscopic microscope 
method based on the study of chemicals and metabolic 
featured with a fingerprint can also reveal the use of 
substances, including: cigarettes, drugs, grooming 
products etc. 10

Disease Risk Prediction: Patients with Alzheimer 
disease showed a significantly increased frequency of 
ulnar loops on their fingertips and a decreased frequency 
of whorls and arches. The positive predictive value 
of 6 or more digital whorls is an indicator of breast 
cancer.11 It was reported dermatoglyphic correlated with 
diabetic’s mellitus.12 The dermatoglyphic patterns of 
obese patients are dependent on such inherited or genetic 
tendencies towards obesity.13 Several studies have 
explored the relationship of dermatoglyphics alopecia14, 
mental retardation, congenital heart defects and diabetes 
mellitus.26 Some scientists believe that fingerprints 
improve grip, but others believe that it actually reduces 
friction between the skin and the surface of objects. One 
other idea is that fingerprints increase the sensitivity of 
touch.

Materials and Methods

The Source of data was students of L.V.D College, 
Raichur. The subjects were 210 persons (40 male and 
170 female) of Raichur origin with known blood group 
and study period was one year i.e December 2013 to 
November 2014.

Recording of fingerprints: A self-inked pad was 
placed on a wooden table. The palmar aspects of the 
distal phalanges of a person’s right hand were inked by 
applying firm pressure on the ink pad starting from the 
little finger. The unglazed white bond paper was applied 
firmly over a wooden pad. Then the bond paper which 
was divided into two (right and left), and each further 
into five columns marked as thumb, index, middle, ring 
and little. The finger prints were taken in the respective 
columns on the bond paper. The same procedure was 
done for recording the finger prints of left hand. Thus, 
finger prints of both hands will be obtained and recorded 
and classified as per Henry classification of the various 
finger patterns into four main types: Loops, Whorls, 
Arches and Composite. 

Cases where there was any evidence of Permanent 
scar on any of the fingers, Hand deformity due to injury, 
Birth defect or disease of the hands, Students who were 
not from Raichur and Students who were below the age 
of 18 years or above the age of 28 years are excluded 
from study group. Descriptive statistical analysis 
comprising percentage is used to describe data and 
Chi-square of proportion shall be used to compare the 
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statistical significance of difference wherever required. 

Results 

During the present study a total of 210 students were 
included in the study group. Of which 170 (81%) were 
female and 40 (19%) were males. Male: Female = 1: 
4.25

Table 1 shows the percentage distribution of the 
pattern of fingerprints on the 10 different digits on both 
hands the most common fingerprints pattern were loops 
(71.23%), followed by whorls (24.14%), arches (4.57%) 
and composite (0.04%).

Table 1: Fingerprint patterns in all the fingers

FP Type Total %

Loop 1496 71.23%

Whorl 507 24.14%

Arch 96 4.57%

Composite 1 0.04%

Table 2 shows the percentage distribution of the pattern of fingerprints on the 10 different digits on both hands, 
the most common fingerprints pattern were, maximum loops were seen in Little finger (16.42%), maximum whorls 
were seen in Ring finger(8.28%), arches were seen maximum in Index finger(2.04%) and composite was seen in 
Thumb(0.04%).

Table 2: Distribution of fingerprint patterns digit wise

T % In % M % Ri % Li %

L
314

14.95
270

12.85
328

15.61
239

11.38
345

16.42

W 88 4.19 107 5.09 70 3.33 174 8.28 68 3.23

A 17 0.81 43 2.04 22 1.04 7 0.33 7 0.33

C 1 0.04 0 0 0 0 0 0 0 0

Note: L-loops, W-whorls, A-arches and C-Composite

T-thumb, In-index finger M-middle finger, Ri-ring finger, Li-little finger 

Table 3 shows the percentage distribution of the pattern of fingerprints on the 10 different digits on both hands, 
most loops pattern were seen in LL finger (177), maximum whorls were seen in RR (94), arches were seen maximum 
in LI (23) and composite was seen in RT (1).
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Table 3: Distribution of fingerprint patterns in the individual fingers

 RT RI RM RR RL LT LI LM LR LL Total

Loop 157 131 170 112 168 157 139 158 127 177 1496

Whorl 43 59 31 94 38 45 48 39 80 30 507

Arch 9 20 9 4 4 8 23 13 3 3 96

Composite 1 0 0 0 0 0 0 0 0 0 1

RT-right thumb, RI-right index, RM-right middle, RR-right ring, RL-right little

LT-left thumb, LI- left index, LM- left middle, LR- left ring, LL- left little 

Table 4 shows the percentage distribution of the pattern of fingerprints on the 10 different digits on both hands 
according to sex. In males (n= 400) the most common fingerprints pattern were loops (60.25%), followed by whorls 
(31%) and arches (8.75%). Similar patterns were seen in females (n=1700) as Loops (73.82%), Whorls (22.52%), 
Arches (3.59%) and Composite (0.06%). In both the sexes, loops exhibit high percentage of occurrence while 
composite was the least.

Table 4: Distribution of fingerprints sex wise

Finger print pattern Male % Female % Total %

Loop 241 60.25% 1255 73.82% 1496 71.23%

Whorl 124 31% 383 22.52% 507 24.14%

Arch 35 8.75% 61 3.59% 96 4.57%

Composite 0 0% 1 0.06% 1 0.04%

 Total 400 100% 1700 100% 2100 100%

Discussion

Similar studies were conducted by various authors 
and their observations were as follows: in Bharadwaja 
et. al study the loops were the most common pattern, 
registering 51.87% frequency in the study; followed by 
whorls (35.83%) and arches (12.30%).15

In Bhavana D et. al study, it was observed that finger 
print patterns of all the fingers in both the hands. Total 
no of loops found in all the digits were 1178 (58.9%). 
Similarly numbers of whorls in all the digits of both the 
hands were 592(29.6%) and numbers of arches were 
230(11.5%). This table clearly indicates that Loops were 
more common pattern followed by whorls and arches.16 
Frequency of Loops were found to be higher in females; 
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620 (52.63%) and Whorls were found to be higher 
in males; 338(57.09%). Arches were found more in 
females; 119(51.73%) compared to males; 111(48.26%). 
Loops are most commonly found fingerprint patterns 
and Arches are least common. The only association 
between gender and finger print patterns in this study is 
that Loops and Arches were found in higher frequency 
in Females compared to Males and whorls were found to 
be high in males compared to females.16

In the study conducted by Prateek Rastogi et. al, 
the fingerprint pattern analyses showed that, loops were 
the most common pattern in the study 1221(60.95%), 
followed by whorls 649(32.55%) while arches were 
present in a smaller percentage (6.5%) of the study group. 
Frequency of loops was found to be higher in females 
(52.42%) than in males (47.58%) whereas whorls were 
more frequent in males (55.78%) as compared to females 
(44.22%). 44.61% of arches were present in males and 
55.38% in females.17

A study by Umraniya et. al it was seen that Loops 
were the most common pattern, registering (51.54%) 
frequency in the study; followed by whorls (35.79%) 
and arches (12.67%).18

In Deepa Deopa study - A total of 140 first year and 
second year MBBS students belonging to the age group 
18- 25 year of Government Medical College, Haldwani 
were included in the study. Loops were the most 
common (58.29%) fingerprint pattern while whorls were 
moderate (37.00%) and arches were the least common 
(4.71%). Males had a higher incidence of whorls and 
females had a higher incidence of loops.19

Bharadwaja A, Saraswat PK, Agrawal SK, Banerji 
P, Bharadwaj S in the study, The general distribution of 
pattern of finger print showed high frequency (51.87%) 
of loops whereas whorls were moderate (35.83%) and 
arches were least (12.30%) in frequency.15 

Conclusion

Identification is of paramount importance in any 
medico-legal investigation. Identification means the 
determination of the individuality of a person.1 Personal 
identification is one of the most challenging processes 
confronted by mankind. In the living, in civil courts, 
identification is required in cases such as insurance, 

pension and inheritance claims, marriage, disputed sex 
and missing persons. In criminal courts, it is required 
in cases of absconding soldiers and criminals, persons 
accused of assault, rape, murder, etc., impersonation 
and interchange of babies in hospitals.2 In the dead it is 
needed for: 3 the ethical and humanitarian need to know 
which individual has died, especially for the information 
of the surviving relatives. 
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Abstract
Comprehensive knowledge of the anatomy of the root canal system is of paramount importance in successful 
endodontic treatment. It has been stated that a single tapering canal with a single apical foramen is an 
exception rather than a rule. Hence, awareness of unusual morphologies in the canal system is critical 
for favourable outcome of treatment. Efficacious biomechanical preparation and obturation depends upon 
the timely identification of the root canal system. An important variation of the root canal system is the 
C shaped canal configuration. It presents with a fine fragile fins or webs joining the root canals causing 
inadequate debridement of the root canal system compromising the prognosis of treatment. This case series 
presents successful diagnosis, accurate radiographic visualisation of microanatomy using contrast media and 
management of four cases of C‐shaped mandibular second molars with different morphological variations. 
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Introduction

Accomplishing success in endodontic therapy 
necessitates a comprehensive and detailed expertise in 
the knowledge of the root canal system and its variations. 
[1-3] Corresponding to diagnosis and treatment planning, 
precision in endodontic therapy is essential for a 
favourable outcome. [3] Amongst the different anatomical 
variations in the root canal systems, the unconventional 
and complex configuration of the C shaped roots and root 
canals presents with clinical adversities and challenges, 
compromising the objectives of endodontic therapy.[4]

Cooke and Cox in 1979 first documented the C shaped 
configuration in root canal anatomy, which was termed 
owing to the ‘C’ shaped cross sectional anatomy of the 
root and/or root canal. [5]

A high prevalence of C‐shaped canal configuration 
has been reported in mandibular second molars ranging 

from 2.7% to 44.5%.[6] Various explanations have been 
postulated for its formation, the most comprehendible 
being the failure of Hertwig’s epithelial root sheath to 
fuse on the buccal or lingual root surface. A prism shaped 
or conical root results when the sheath fails to fuse on 
both the buccal and lingual sides.[7] If the Hertwig’s 
epithelial sheath fails to fuse on the lingual side, a buccal 
groove is formed and vice versa. This sort of fusion is 
asymmetrical with two roots joined by an attenuated 
inter-radicular bow, and is inversely proportional to 
distance between root canals i.e, smaller the distance, 
higher the incidence of fusion between canals.[8,9]

C shaped root canal configurations generally feature 
fused roots, cross-section of canal corresponding to 
the configurations classified by Melton or Fan, and 
a longitudinal groove either on the lingual or buccal 
surface of root showing radiographic appearance of a 
‘third canal’ in between two roots.[1,10] Classifications 
given by Melton et al, modified by Fan et al are the 
widely accepted classification systems that characterizes 
the intricacies of this configuration, enabling adequate 
biomechanical preparation followed by a hermetic 
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seal at the apex. Nonetheless, efficient pulp space 
therapy of root canal system remains ambiguous due 
to the complexities associated with the intricate canal 
morphology, and is highly attributed to their narrow 
working area and wide fins.[1,7,11]Additionally, the two‐
dimensional view of the radiograph professes diagnostic 
obstacles. Hence, conscientious debridement along 
with precise negotiation of root canals is fundamental 
in their successful treatment.[12]Shearer et al advocated 
that using a radiopaque contrast medium for evaluation 
of root canal morphology would be a valuable aid in 
detecting the exact locations of lateral canals, fins, 
isthmus of the anastomosis.[13]

By virtue of the morphological variations in 
C-shaped root and root canal cases, it is necessary to 
opt for a befitting system for its diagnosis and treatment. 
These case reports present the successful management 
of various C‐shaped canal configurations in mandibular 
second molars by accurate diagnosis and strategic 
treatment, using iopamidol contrast media for visualising 
the complex canal spaces. 

Case Reports

Case I 

A 27‐year‐old female patient reported with a chief 
complaint of pain on her lower left back tooth since a 
week. Medical history was non-contributory. Intraoral 
examination revealed a large composite restoration on 
tooth #47 FDI with tenderness. Vitality test exhibited 
delayed response to cold and electric pulp testing. 
Preoperative radiograph revealed presence of secondary 
caries below the composite restoration approximating 
the pulp, with fused mesial and distal root with an 
invariable anatomy, raising the suspicion of a C‐shaped 
canal [Fig 1a]. The tooth was diagnosed as a necrotic 
tooth with symptomatic apical periodontitis. Informed 
consent was obtained from the patient.

Under magnification (Zeiss Opmi Pico) of 2.5X, 
the tooth was anesthetized followed by isolation with 
rubber dam. Access to pulp chamber was achieved using 
Endoaccess bur #2 and refined using EZ bur (Dentsply 
Maillefer, Switzerland). DG16 explorer was used to 

locate canal orifices. After debridement of pulp chamber 
remnants, a C-shaped canal configuration was observed 
with a single canal adjacent to it i.e., semicolon shaped 
canal conforming to Fan’s anatomic classification C2 
[Figure 1b]. 

The working length estimation was done using apex 
locater (RootZX II, J.Morita, USA), and confirmed 
with digital radiographs [Figure 1c]. The biomechanical 
preparation was done using hand K files and ProTaper 
Gold rotary files (Dentsply Maillefer, Ballaigues, 
Switzerland) up to F3. To avoid strip perforation, anti‐
curvature filing motion was used. The canals were 
flushed with 3% sodium hypochlorite (Pyrex, Prime 
dental products, Mumbai, India), 17% EDTA solution 
(Dent Wash, Prime Dental Products, Mumbai), normal 
saline and final rinse with 2% Chlorhexidine solution. 
Calcium Hydroxide intracanal medicament paste was 
injected in the canals and the tooth was temporized. The 
patient was recalled after 2 weeks. 

In the following appointment, canals were flushed 
with 3% sodium hypochlorite and activated using 
endoactivator (Dentsply Maillefer, Switzerland). After a 
rinse of distilled water, a mixture containing 3% sodium 
hypochlorite, 17% aqueous EDTA and contrast medium 
iopromide (Manus Aktteva Biopharma LLP, Gujarat, 
India) was used to fill the canals from apex to orifice 
using a 28 guage side vented needle. A radiograph 
was taken to visualise canal spaces and isthmi (Fan 
radiographic type I)[Fig 1d]. Following this, the canals 
were flushed with distilled water and then with 2% 
chlorhexidine as the final rinse. The canals were dried 
using paper points (Dentsply Maillefer, Switzerland). 
Gutta percha cones were fitted to the working length 
and a radiograph was taken [Figure 1e]. The canals were 
obturated using continuous wave technique followed by 
backfill using thermoplasticized gutta percha (Elements, 
SybronEndo, Orange, CA, USA) after coating the 
canals with calcium hydroxide based sealer (Sealapex, 
SybronEndo, Orange, CA, USA). The access cavity was 
restored using flowable resin based composite as base 
followed by bulk fill resin (Filtek Z350 XT, 3M Espe, 
USA). A post-obturation radiograph revealed sealing of 
the isthmi. [Figure 1f]
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Fig 1 :  a)Preoperative radiograph, b)Access cavity showing the location of the orifi ces of the canals in 
C-shape, c)Working length radiograph, d) Radiograph with contrast media in the canals, e) Master cone 

Radiograph, f) Post Obturation radiograph.

CASE 2

A 34-year-old male patient reported with chief 
complaint of pain in his lower left back tooth since two 
days.  Clinical examination revealed occlusal caries 
on tooth number 37 FDI with pain on percussion. The 
tooth exhibited lingering response to electric and cold 
vitality testing. Intraoral digital radiograph revealed 
radiolucency involving the enamel, dentin and a pulp 
horn with mesial and distal roots converging, indicating 
possible presence of a C shaped canal confi guration. 
[Fig 2a]. The case was diagnosed as irreversible pulpitis 
with symptomatic apical periodontitis. 

Following obtaining informed consent from 
the patient, local anesthesia was administered with 
subsequent rubber dam isolation, after which access 
cavity was prepared under magnifi cation. Two main 
canal orifi ces were located joined by a continuous 
fi ssure, indicating Fan anatomic C1 confi guration at 
orifi ce level. [Fig 2b]

Working length estimation was done using apex 
locator locater and confi rmatory digital radiographs. 
Cleaning and shaping was achieved by hand K fi les, 
followed by rotary instrumentation upto #30 with 
Hyfl ex CM 4% taper fi les (Coltene, India). 3% sodium 
hypochlorite was delivered using Endovac irrigation 
system (Sybron Endo,India) to facilitate apical cleansing 
while avoiding irrigant extrusion. Calcium hydroxide 
intracanal medicament was placed and the tooth was 
temporized. 

On recall after 2 weeks, similar protocol of 
evaluation of canal anatomy by a combination of 
contrast media and irrigants was carried out, revealing 
Fan radiographic type II morphology of the canals. The 
canals were obturated using 4% gutta percha cone and 
Sealapex sealer with downpack using heated pluggers 
(System B, SybronEndo, Orange, CA, USA) [Fig 2c]. 
Access restoration was done using glass ionomer (Fuji 
IX, India).  Post obturation digital radiograph revealed a 
thin margin coronally. [Fig 2d,2e] 
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Fig 2: a) Preoperative radiograph, b)Access cavity showing the location of the orifi ces of the canals 
in C-shape, c) Radiograph with contrast media in the canals, d)Obturation at the orifi ce level, e) Post 

Obturation radiograph

CASE 3

A 26-year-old female reported with chief complaint 
of decay and pain in lower left back tooth since a 
month. Clinical examination revealed carious tooth 
#37 FDI with pulpal involvement and tenderness on 
percussion. Tooth was responsive to cold test, with pain 
which lingered after removal of stimulus. Radiographic 
examination revealed presence of deep occlusal carious 
lesion approaching pulp with presence of conical 
and fused roots with thin radiolucent line in-between, 
suggesting C-shaped root canal[Fig 3a]. The diagnosis 
was chronic irreversible pulpitis with symptomatic apical 
periodontitis after which informed consent was obtained 
from the patient prior to commencing the procedure.

Liquid dam (Oraseal,Ultradent products,Inc.,South 
Jordan, UT,USA) with wedgets was used for isolation 
for clear visibility of the pulp chamber. After gaining 
access into pulp chamber, semicolon shaped orifi ces were 
observed. Although a Fan anatomic C2 confi guration 
was observed at the orifi ce level[Fig 3b], working length 
confi rmatory radiograph revealed this semicolon shaped 
canal to be dividing into two canals. Hence, a total of 
three main canals were noticed, where the mesiobuccal 
and distal canals fused[Fig 3c]. Shaping was achieved 

with hand K fi les and protaper rotary instrumentation 
(upto F3). The disinfection was done using passive 
ultrasonic irrigation of 3% sodium hypochlorite, 17% 
EDTA solution and normal saline. Calcium hydroxide 
intracanal medicament was placed and temporized. 

In the second visit, contrast medium radiograph 
revealed clearly visible canal spaces, showing large 
isthmus in coronal third, and fusion of the canals at the 
junction of middle and apical third[Fig 3d]. Necessary 
changes were done in biomechanical preparation 
using hand and rotary fi les along with targeted irrigant 
delivery to facilitate disinfection of these anastomoses. 
Master cone was placed to confi rm tug back and a 
confi rmatory radiograph was taken[Fig 3e]. The fusion 
point seemed to be too narrow for solid gutta percha 
cone to enter. Thus, Elements obturation system was 
used to successfully deliver plasticized gutta percha into 
this narrow fusion point and the canals were backfi lled 
using extruder handpiece and condensed at a level 
slightly below CEJ[Fig 3f]. The access was restored by 
incremental build-up using fl owable (base) and packable 
(bulk) composites. 
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Fig 3: a) Preoperative radiograph, b)Access cavity showing the location of the orifi ces of the canals in 
C-shape, c) Working length radiograph, d)Radiograph with contrast media in the canals, e)Master cone 

Radiograph, f)Post Obturation radiograph

CA SE 4

A female aged 22 years reported with pain in lower 
right back tooth since one month. Clinical examination 
revealed a restored tooth #47 FDI and tenderness on 
percussion. Tooth was responsive to cold test, with 
lingering pain after removal of stimulus. Radiographic 
examination revealed presence of a deep restoration 
close to pulp[Fig 4a]. It also revealed presence of 
dentine fusion with appearance of a ‘third canal’ in 
between, suggesting C‐shaped root morphology. The 
case was diagnosed as chronic irreversible pulpitis with 
symptomatic apical periodontitis.Informed consent was 
obtained from the patient.

Following isolation with liquid dam, access was 
gained to the pulp chamber, a semicolon shaped orifi ce 
was noticed depicting Fan anatomic C2 confi guration[Fig 
4b]. Working length estimation was followed by a 
confi rmatory radiograph[Fig 4c]. Cleaning and shaping 

was acheived by hand K fi les and rotary instrumentation. 
Similar disinfection protocols as the previous cases were 
followed.  Intracanal medicament, calcium hydroxide 
was placed in the canals and recalled after 2 weeks.

On evaluating the canal anatomy with the help of 
contrast media, the canal spaces revealed an isthmus 
only in the coronal third, and two separate asymmetrical 
canals with separate apical exits. The distal canal seemed 
to be wider than the mesial due to the isthmus[Fig 4d]. 
A thermoplasticised gutta percha continuous wave 
condensation technique with System B hand piece was 
used for the obturation. The canals were backfi lled 
with the extruder handpiece keeping in mind the large 
isthmus at the orifi ce level, and condensed at a level 
slightly below CEJ[Fig 4e,4f]. The access was restored 
by a sandwich technique using fl owable and packable 
composites.
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Fig 4: a) Preoperative radiograph, b)Access cavity showing the location of the orifices of the canals in 
C-shape, c) Working length radiograph, d)Radiograph with contrast media in the canals, e)Master cone 

Radiograph, f)Post Obturation radiograph

Discussion

The C shaped canal configurations has always been 
seen in varied forms and never affirms to any confirmed 
structural form.[14]The earliest classifications for the 
C shapes configuration were proposed by Manning 
and Melton et al.[1,7] Further, Fan et al. modified this 
classification after analysis using transverse sectioning 
and micro-computed tomography.[10]Al Fouzan 
stated that irrespective of presence of canal or orifice 
independently, there existed a requirement of  customary 
outline of “C” and presence of canals in a C shaped 
root to be classified under this configuration.[15] These 
systems of classification help in interpreting anatomies 
of C-shaped canals and roots. The four cases reported 
in this case report were treated according to Fan et al 
classifications based on different preoperative radiograph 
angulations, clinical examination after access opening, 
working length estimation radiographs and contrast 
media radiographs. 

The C shaped canal configurations have been 
observed to show an ethnic predilection, the anatomy 
being more common in Asians.[16]Other than a high 
incidence in mandibular second molars, the C-shaped 
configuration has also been reported in maxillary 
first molars (0.12%), maxillary third molars (4.7%), 
mandibular third molars (3.5%-4%), mandibular second 
premolars (1%) and maxillary lateral incisors with type 
III radicular groove. Bilateral occurrence (70-81%) has 
also been documented .[17]

The anatomical map of pulpal floor, orifice placed 
below level of CEJ, persistent bleeding or pain even after 
location of canal orifices and presence of a fin or web 
connecting the individual canals are the fundamental 
criteria to detect C-shaped canal configurations.[16,18]

In the present case series, all cases were treated under 
dental operating microscope. The radiographs of 
working length estimation have proven to be more 
helpful than preoperative radiographs in detection of 
C-shaped canals.[20,21]The instruments converging at the 
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apex of root or a canal being centred in the pulp chamber 
and exiting through furcation are the criteria used to 
determine the presence of C-shaped canals.[22] 

Previous studies have stated use of water soluble 
contrast medium during radiographic diagnosis to 
significantly enhance radiograph interpretation. Fan et al 
advocated that introduction of a water soluble contrast 
medium into a C-shaped canal system improves chances 
of effective canal identification even when a bone image 
superimposition exists, especially in cases of second 
molars.[23] This also gives a better understanding of the 

apical termination of preparation. As the deep canal 
spaces can be visualised pre-obturation, the preparation 
may be modified depending upon the contrast media 
radiograph, whose Visibility of contrast media in pulp 
spaces could be enhanced with inversion of the image 
digitally. Since a thermoplasticised obturation was 
planned for the cases, this contrast method of diagnosis 
helped in detecting the presence of isthmi, fins and lateral 
canals, which helped target those areas with adequate 
control. The anatomic & radiographic classifications 
of the four cases according to Fan’s classifications are 
depicted in Table 1.

TABLE 1 – Categorization of the case reports presented according to Fan’s classification 

Anatomic classification 
(based on Fan et al. 2004)

Radiographic classification (based on Fan et al. 
2007)

Case 1 C2 at orifice level Type I

Case 2 C1 at orifice level Type II

Case 3 C2 at orifice level Type I

Case 4 C2 at orifice level Type III

The contrast media mixture containing 3% sodium 
hypochlorite, 17% aqueous EDTA and iopromide is 
similar to the Ruddle solution which contained hypaque 
(aqueous radiopaque solution of Iodine salts namely, 
ditrizoate and sodium Iodine) as the contrast dye. The 
mixture helps control the viscosity of the solution as 
iopromide alone is highly viscous. Sodium hypochlorite 
helps in dissolution of pulpal contents and elimination 
of bacteria along with their toxins from the root canal 
system; simultaneously disinfecting the intricate spaces 
and enabling the contrast medium to enter into the 
slender networks of C-shaped morphology. EDTA, 
a chelating agent, was used to reduce surface tension 
and remove the inorganic contents in the canal, thereby 
allowing unimpeded flow of the mixture. Additionally, 
iopromide has been shown to have high iodine content, 
thus diluting it with standard irrigants did not affect 
the radiopacity extensively. The visibility of the canal 
spaces on introduction of the solution mixture was 

excellent, especially on invertion of images digitally. 
This technique can also be used for detection of 
perforations, fractures, ledges and for other similar 
diagnostic measures. 

Due to the presence of canal aberrations and 
irregularities in C-shaped canals, adequate cleaning 
and shaping presents an arduous challenge.[7,24] Abou-
Rass et al. advocated anti-curvature filling to prevent 
strip perforation of the thinner walls.[25]This technique 
of filing was used in all the above cases to preserve 
the thin lingual wall in C shaped roots. Cheung LH et 
al suggested the ideal biomechanical preparation of 
C-shaped canals to be done by rotary instruments with 
ultrasonic irrigation as an adjunct.[26] In the present case 
reports, along with rotary instrumentation, the cases 
were irrigated with sonic and/or ultrasonic irrigation to 
facilitate cleansibility. Placement of calcium hydroxide 
as an intracanal medicament for a period of 7-14 days 
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has been recommended, which was followed whilst 
treating these cases.[27]

Attaining a three dimensional hermetic seal poses 
a problem due to complexities of canal anatomy. The 
favoured method to achieve the goals of obturation in 
C shaped morphology is warm vertical condensation in 
which the downpack is preferably done using continuous 
wave compaction method followed by backfill using the 
thermoplasticized gutta-percha technique.[16,28]In any 
case, achieving a three-dimensional seal of root canal is 
of utmost importance. 

Conclusion

A fitting diagnosis and treatment plan following a 
precise examination plays a principle role in successful 
management of C-shaped canal configurations. C 
shaped canals present with varied configurations and has 
no certainties in the ways it presents. Hence, a profound 
awareness of the varied presentations of the C shaped 
canal anatomy will facilitate the management of the 
cases effectively and also for good long term prognosis. 
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Abstract

Background: Rape of a women is a serious public health problem in South Africa. It is a complex issue, 
but it become more complex when raped either elderly women or a baby. Objective: To study the profile of 
victimsof rape in the Transkei sub-region of South Africa (2006-2014).

Method: This is retrospective descriptive study over a period of 16 years (2006-2014), carried out at Sinawe 
Thuthuzela Center (STC), Mthatha, Eastern Cape, South Africa.

Results: Between 2006 and 2014, 6699 cases of rape were recorded in the register of Sinawe-Thuthuzela 
Center. Of this, 3208 (47.88%) were children of the age of 16 and below. Majority 3048 (45.5%) of rape were 
outside of their home. Victim was known in 3418 (51%) of cases. Only 1064 (15.9%) sustained physical 
injury. Alcohol has contributed in 56.2% cases. Delayed (>72 hrs) reporting to STC were 2052 (30.6%). HIV 
positive were found 1180 (17.6%) victims at the time of reporting to center.

Conclusion:There is a high number of rape in the Transkei sub-region of South Africa. About half of them 
were children under the age of 16 years. It needs urgent attention.

Keywords: sexual assault, rape, HIV, poverty

Introduction

Global estimates published by WHO indicate that 
about 1 in 3 (35%) women worldwide experienced either 
physical and/or sexual intimate partner violence or non-
partner sexual violence in their lifetime.1 The first sexual 
experience for many women was reported as forced: 
17%of women in rural Tanzania, 24% in rural Peru, and 
30% in rural Bangladesh.1South Africa has one of the 
highest rates of rape reported to the police in the world 
and the largest number of people living with HIV.2The 
43,195 number of rapes were reported in South Africa 
in 2014/15, it means that for every 100,000 people in 
the country there were 80 rapes reported.3There is 
considerable concern about the links between rape and 
HIV problems.2There is a high number of rapes but only 
14% of rapes result in convictions.4

A rural South African women who experienced 
intimate partner violence and had high gender inequity 

in relationships had increased incidence of HIV 
infection.5South Africa is in the midst of a catastrophic 
AIDS epidemic. HIV prevalence statistics in most 
countries indicate that up to 60% of all new infections 
occur among 15 to 24 year olds.6Alcohol dependency 
and binge drinking are significantly associated with 
transactional sex in South African women.7 Alcohol may 
fuel once-off sexual encounters, and women’s limited 
authority to negotiate sex and condom use; factors 
that can facilitate transmission of HIV.8 A rural South 
African based study showed that 14% of sexually active 
young women reported engaging in transactional sex. 
Engagement in transactional sex was associated with 
an increased risk of HIV positive.9 The trio of poverty, 
sexual assaults and HIV infection are complimentary to 
one another. 10

A recent (2017) report on poverty showed that thirty 
million South African living in poverty. The number of 
people living in poverty has increased from 27 million 
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in 2011, to 30 million in 2015, with almost 14 million 
people living in extreme poverty. Majority (46.6%) 
black African’s living in poverty. The poorest of the 
poor currently live on R531 per month and spend nearly 
30 percent of this amount on food every month.11The 
purpose of this study is highlight the problem of rape in 
the Transkei sub-region of South Africa, and also discuss 
the associate related factors of rape in this region.

Subjects and Method

This is a retrospective descriptive study at Sinawe 
Thuthuzela Center which is attached with Mthatha 
Regional Hospital (MRH), Mthatha. This is one of the 
30 centers in South Africa provides one stop care to 
the victims of rape. It is catering about a half million 
people in this region. It serves to 16 police stations in 
this region such as Ugie, Mclear, Tsolo, Qumbu, Elliot, 
Elliotdale, Mqanduli, Libode, Lurhasini, Bityi, Coffee 
Bay, Ngqeleni, Mthatha central, Madeira, Ngangelizwe, 
Engcobo, and Dalasile. The data were collected by the 
clerk with case number, age, gender, pregnancy test, 
HIV test results, number of perpetrators, and place of 
incident. These data were analyzed by ANOVA program 
and displayed in table and graphic forms.

Results

Between 2006 and 2014, 6699 cases of rape were 
recorded in the register of Sinawe-Thuthuzela center 
(Table 1). Of this, 3208 (47.88%) case were children of 
the age of 16 years and below (Table 1 and Figure 2). 
Majority 3048 (45.5%) of rape were taken place outside 
of their home (Table 1). There were 3418 (51%) victims 
known to the perpetrator of rape (Table 1). Only 1064 
(15.9%) victims reported physical injury, and 3624 
(54.1%) were genital trauma on examination (Table 1). 
The history of alcohol intake was found in 56.2% cases 
of victims of rape in this study (Table 1).

Use of condom was found in 1783 (26.6%) cases, 
and 3443 (51.4%) women were not washed after the 
rape (Table 1). The highest number 2402 (35.9%) of 
victims of rape were reported between 24 and 47 hours 
of rape, followed by more than 72 hours in cases of 
2052 (30.6%) in this study (Table 1). There were 1180 
(17.6%) cases were found HIV positive on screening test 
of HIV (Figure 3). In 3683 (55%) raped victims were 
complaint with HIV post exposure prophylaxis, while 

911 (136%) were not complaint in this study (Table 1). 

Table 1. Profile of victims of rape in the Transkei 
sub-region of South Africa.

Characteristics Frequency (%)

Group of rape victims
Adult
child

3491 (52.1)
3208(47.9)

Place of rape
Outside home
Inside home
Not Known

2574(38.4)
3048(45.5)
1077 (16.1)

Relationship of 
perpetrator
Known
Unknown
Family member

3418(51.0)
2984(44.5)
297(04.4)

Physical injury
Yes
No

1064(15.9)
5635(84.1)

Genital injury
Yes
No

3624(54.1)
3075(45.9)

Rape under alcohol
Yes
No

3764(56.2)
2935(43.8)

Use of condom
Yes
No

1783 (26.6)
4916(73.4)

Washed genitalia
Yes
No

3256(48.6)
3443(51.4)

Delay in reporting
<12 hours
<24 hours

919(13.7)
2402(35.9)

Discussion

Between April and December 2016, 30 069 cases 
of rape were reported. It has decreased from 32161 
for the same period the previous year. It amounts to 
approximately 110 cases of rape per day. The rate 
decreased from 58.5 per 100 000 to 53.8 per 100 000 
people.12There were 6699 victims (average 744 per 
year) of rape reported over a period of 9 years (1006-
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20014) in the Sinawe Thuthuzela Center.There was 
approximately 41000 rapes.were recorded in 2014/15 
in South Africa, which comes out 74.5 per 100 000 of 
population.12 In a population of about half million in the 
sub-region of Transkei, the rate of rape was 148.8 per 
100 000 population, which is two to three-foldhigher 
than South African average (Table 1). The probable 
causes of high rape in this region is an extreme poverty, 
gender inequality, patriarchal notions of masculinity, 
and the exposure of abuse in childhood and fractured 
families.13The additional contributory factors in 
perpetuating rape in this region are high unemployment, 
alcohol and drug abuse, family breakdown as well as 
the social norms and values that condone and perpetuate 
violence are some of the major contributing factors to 
violence against children in South Africa.14

A little less than half (45.5%) women were raped, 
outside of their home (Table 1). Most of them were raped 
either coming from their work especially little bit late in 
night or waiting for a taxi in town. These are young girls 
or women who are walking to their destination either 
at home or school. A little less than one third (38.4%) 
of womenraped at home were elderly women who are 
staying because of their old age or disability (Table 1). 
The home should be the safest place, a place of comfort 
and freedom from fear; yet a high number (38.4%) of 
women and children are attacked, raped and abused in 
their homes, often by people who are supposed to protect 
them (Table 1). It should be the responsibility of a civil 
society to protect these vulnerable groups from harm such 
as children and elderly women. The forced marriages of 
young children and rape for money in Xhosa community 
are on rife.10A little less than half (47.9%) in this study 
were children younger than 16 years of age (Table 1 and 
Figure 2).A recent (2017) study published by the author 
showed that there is a high number of rapes among 
elderly women in the Mthatha area of South Africa.15 
According to this study 83% cases of elderly rape taken 
place in the home.15About half (51%) women or girls 
were known to the victims of rape.15A majority of rapist 
were known their victims such as ex-boyfriend or some 
of their family members.16There was a recent study 
(2017) carried out by Jewkes et al showed that 14.3% 
had raped a current or ex-girlfriend or wife.2There were 
one at least one in six victims (15.9%) of rape reported 
physical injuries (Table 1). There were no injuries found 
in more than four-fifth (84.1%) of the victims of rape in 

this study (Table 1). Health care providers, as experts, 
are required to use evidence related to physical injuries 
in the court as a sign of resistance, and it indicate that 
the force has used in the sexual assault, against the will 
of a victim.17

Genital injuries are the positive sign of rape, and 
it was recorded in about more than half (54.1%) cases 
of rape (Table 1). Genital injuries especially ruptured 
hymen could easily identified in the young children.18In 
adult it is difficult especially among women who 
delivered baby through vagina. It does not mean that 
rape has not taken place. The interpretation of evidence 
of injuries in adult is much more complex.17This creates 
a problem for health care practitioners who has to testify 
in court especially in cases where no injuries have been 
found.17No documentation of injuries in J88 form, could 
be assumed by the defense lawyers that no injuries 
means no rape.19This may not be true as most of the rape 
occurred on the threat of gun or a knife. The major issue 
of concern is lack of uniformity in examining of victims 
of rape and the skills and experience of the examiner and 
discrepancies in recording of injuries.20

Use of alcohol was found in more than half (56.2%) 
of the victims of rape in this study (Table 1). Women 
in South Africa who consume alcohol at high rates, 
particularly those who are bartender, may particularly 
vulnerable to forced sex experiences.21It is alcohol 
played a role either perpetrator was drunk or both were 
drunk. It mostly happened in night hours especially 
in local alcohol supplying outlets like sheebeen. Men 
purchase alcohol for women, and in turn feel a sense of 
sexual entitlement that could lead to forced sex.22About 
one fourth women (26.6%) were using condom with their 
partners in this study (Table 1). A structured interview 
based study conducted in Eastern Cape Province (2014) 
on condom use, over all, 49.2% using condom.23 This 
is higher than Transkei sub-region. The reason of this 
low use of condom is because of high illiteracy and 
misconception of use of condom in this region. There 
is wide spread poverty, and lack of education in the 
Transkei region of South Africa.24There is always 
delay in reported of these cases to Sinawe Center. 
About one third (30.6%) of victim has reached after 72 
hours after incident of rape (Table 1). This is a serious 
problem because they are not qualify for ‘Post Exposure 
Prophylaxis (PEP)’ treatment, and chances of acquiring 
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HIV infection is high among these patients. About half 
(48.6%) of the patients were reported washed after rape 
in this study (Table 1). They washed either because 
of ignorance or delay in reaching to hospital. STC is 
only one centre catering a population of more than half 
million in a wide area of about 200 kms in radius (Figure 
1). There is always shortage of vehicle to transport these 
patient from far-flung areas where is lack of roads. 
Every seventh patient (13.6%) in this study was found 
to be a defaulted PEP treatment in this study (Table 1). 
The prevalence of HIV infection is higher in low socio-
economic class in South Africa.25 A study carried out 
by the author showed that there is association between 
poverty, child sexual abuse and HIV in the Transkei 
region of South Africa.10Transkei is one of the poorest 
region in South Africa.24 Almost every sixth (17.7%) 
victim of sexual assault in the Transkei sub-region was 
found to be HIV positive in this study (Figure 3). Similar 
observation was also showed by the Wabiri et al (2013) 
that HIV prevalence was highest among poor (20.8%) 
followed by those in middle (15.9%) and those in upper 
(4.6%) in South Africa.25Interventions should move 
beyond the individual level to be effective and target 
gender-based inequalities, human rights violations, 
including sexual violence and rape, as well as stigma 
and poverty reduction, both at community and tertiary 
educational level.6

Conclusion

There is a high number of rape in the Transkei 
sub-region of South Africa. About half of them were 
children under the age of 16 years. In majority of cases 
perpetrators were known to the victims, and were under 
influence of alcohol. Physical injuries were accounted 
only in one sixth of victims of rape, and genital injuries 
were found in more than half in this study. It is challenged 
to government as well as to law enforcement agencies 
to reduce this high number of rape in this region. It 
is fuelling HIV infection, and with it prevention, it is 
difficult to control HIV.

Ethical Issues

The author has ethical permission for collecting data 
and publication (approved project No. 4114/1999) from 
the Ethical Committee of the University of Transkei, 
South Africa. 

Conflict of Interest: The facts in this report could be 
submitted in demand. The references were not labelled 
but can be produced if necessary.

Source of Funding: self-funded

References

1. WHO. Fact Sheet: violence against women, 2016.
http://www.who.int/mediacentre/factsheets/fs239/
en/ (Accessed 26.08.2017).

2. Jewkes R, Sikweyiya Y, Morrell R, Dunkle K. 
Understanding men’s health and use of violence: 
interface of rape and HIV in South Africa.http://
www.mrc.ac.za/gender/interfaceofrape&hivsarpt.
pdf (Accessed 26.08.2017).

3. Editorial. The Newaygo. More than 40% of women 
will be raped in their lifetime.https://www.powa.
co.za/POWA/wp-content/uploads/2016/12/The-
New-Age_NS.pdf (Accessed 26.08.2017).

4. Wilkinson K. Guide: Rape statistics in South 
Africa. https://africacheck.org/factsheets/guide-
rape-statistics-in-south-africa/

5. Dunkle KL, Jewkes RK, Brown HC, Gray GE, 
McIntyre JA, Harlow SD. Gender-based violence, 
relationship power, and risk of HIV infection in 
women attending antenatal clinics in South Africa. 
The Lancet. 2004; 363:1415-1421.

6. Van Staden A, Badenhorst G. Reviewing gender 
and cultural factors associated with HIV/AIDS 
among university students in the South African 
context. Curationis 2009; 32(4):19-28.

7. Magni S, Christofides N, Johnson S, Weiner R. 
Alcohol use and transactional sex among women in 
South Africa: Results from National Representative 
Survey. PloS One.2015; 10(12):eo145326.

8. Townsend L, Rosenthal SR, Parry CD, Zembe 
Y, Mathews C, Flisher AJ. Associations between 
alcohol misuse and risks for HIV infection among 
men who have multiple female sexual partners 
in Cape Town, South Africa. AIDS Care 2010; 
22(12):1544-54.

9. Ranganathan M, Heise L, Pettifor A, Silverwood RJ, 
Selin A, MacPhail C, Delany-Moretlwe S, Kahn K, 
Gomez-Olive FX, Hughes JP, Piwowar-Manning 
E, Laeyendecker O, Watts C. Transactional sex 
among young women in rural South Africa: 



636      Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4

prevalence, mediators and association with HIV 
infection. J Int AIDS Soc.2016; 19(1):20749.

10. Banwari M. Poverty, child sexual abuse and HIV 
in the Transkei region, South Africa. Afr Health 
Sci.2011; 11(suppl1):S117-S121.

11. eNCA News. Thirty million South Africans living 
in poverty, 2017. https://www.enca.com/south-
africa/poverty-increasing-in-south-africa

12. Africa Check. Fact Sheet: South Africa’s crime 
statistics for April to December 2016.https://
africacheck.org/factsheets/factsheet-south-africas-
crime-statistics-april-december-2016/ (Accessed 
25.08.2017).

13. Seedat M, Van Niekerk A, Jewkes R, Suffla S, 
Ratele K. Violence and injuries in South Africa: 
Prioritising an agenda for prevention. Lancet, 2009; 
374)9694):1011-22.

14. UNICEF. Desktop study on violence against 
children in South Africa. http://www.cjcp.org.
za/uploads/2/7/8/4/27845461/unicef_vac_study_
final_april2012 (Accessed 0.08.2017).

15. Banwari L Meel. An epidemiology of sexual 
assault among elderly women in the Mthatha area 
of South Africa. Medicine, Science and the Law 
2017; 57(2):69-74.

16. Dartnall E, Jewkes R. sexual violence against 
women: the scope of the problem. Best Pract Res 
Clin Obstet Gynaecol. 2013; 27(1):3-13.

17. Jina R, Jewkes R, Vetten L, Christofides N, 
Sigsworth R, Loots L. Genito-anal injury patterns 
and associated factors in rape survivors in an urban 
province of South Africa: a cross-sectional study. 
BMC Women’s Health, 2015; 15-29.

18. Adams JA. Guidelines for medical care of children 
evaluated for suspected sexual abuse: an update for 

2008. Curr Opin Obstet Gynecol.2008; 20:435-41.

19. White C, McLean I. Adolescent complainants of 
sexual assault; injury patterns in virgin and non-
virgin groups. J Clin Forensic Med.2006; 13:172-
80.

20. Larkin HJ, Cosby CD, Kelly D, Paolinetti LA. A 
pilot study to test the differential validity of genital 
injury severity scale, in development for use in 
forensic sexual assault examinations. J Forensic 
Nurs.2012; 8:30-8.

21. Watt MH, Sikkema KJ, Abler L, Velloza J, 
Eaton LA, Kalichman Sc, Skinner D, Pieterse D. 
Experiences of forced sex among female patrons 
of alcohol-serving venues in a South African 
township. J Interpers Violence.2015; 30(9):1533-
1552.

22. Jewkes R, Sikweyiya Y, Morrel R, Dunkle 
K. Gender inequitable masculinity and sexual 
entitlement in rape perpetration South Africa: 
findings of cross sectional study. PLoS One.2011; 
6(12):e29590.

23. Nyembezi A, Resnicow K, Ruiter Ra, van der Borne 
B, Sifunda S, Funani I, Reddy P. The association 
between ethnic identity and condom use among 
young men in the Eastern Cape Province, South 
Africa. Arch Sex Behav.2014; 43(6):1097-103.

24. Westaway A. Rural poverty in Eastern Cape 
Province: Legacy of apartheid or consequence 
of contemporary segregationism? Development 
Southern Africa, 2012; 29(1):115-125.

25. Wabiri N, Taffa N. Socio-economic inequality and 
HIV in South Africa. BMC Public Health 2013; 
13:1037. 



Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4      637

Child Homicide in the Mthatha region of South Africa of South 
Africa- Case Reports

B Meel 

Professor, MBBS, MD, DHSM (Natal), DOH (Wits), MPhil HIV/AIDS Management (Stellenbosch), Research 
Associate, Nelson Mandela University, Port Elizabeth 6031 South Africa

Abstract 
Background: Children are the most vulnerable members of society and susceptible to being victims of 
crime, although the problem is hardly recognized in society. The South African Children’s Act of 2005 is a 
fine piece of law, but its implementation at ground level is a challenge. Long-term poverty in the majority of 
households and high levels of crime are inherent risks to children’s well-being in this region.

Objective: To highlight the problem of child homicide in the Mthatha region of South Africa.

Case report: These case reports examine three incidents of children being killed by their caregivers. In the 
first case the child had multiple injuries to bones, with distorted extremities and fractured ribs. The second 
was an infant decapitated by her mother and thrown into a nearby river. The third, a five-year-old boy, was 
killed by a gunshot injury to the head. The histories, postmortem findings, cause of death, medico-legal 
reports and the Child Protection Act of 2005 are discussed in this manuscript.

Conclusion: Crime against children takes place in the Mthatha region of South Africa, despite the existence 
of the Child Protection Act. This Act needs to be strictly implemented. 

Keywords: homicide, child, murder 

Introduction

In 2000, an estimated 199 000 youth homicides (9.2 
per 100 000 of the population) occurred globally. In 
other words, an average of 565 children, adolescents and 
young adults between the ages of 10 and 29 years die 
each day as a result of interpersonal violence. Homicide 
rates vary considerably by region, ranging from 0.9 per 
100 000 in the high-income countries of Europe and parts 
of Asia and the Pacific, to 17.6 per 100 000 in Africa 
and 36.4 per 100 000 in Latin America.1 Thousands of 
children are victims of homicide annually in the world, 
despite the right to protection and care afforded to them 
under the United Nations Convention on the Rights of 
the Child.2 Mortality observed in 50 countries, in all 
income categories over a 50-year period, clearly points 
to a progressive rise in violent deaths among children 
and young adults, especially in developing countries.3 
In 2002, an estimated 53 000 child homicides took place 
in the world and the highest child homicide rates were 
observed in sub-Saharan Africa.3 

Little is known about child homicide in South 
Africa. Young children are at greater risk of being killed 
as a result of child abuse than adolescents, who are 
most commonly killed during episodes of interpersonal 
violence.3 An earlier published study (2007) reported 
1 449 unnatural deaths of children recorded in the 
Mthatha region of South Africa from 1996 to 2004. 
Most of these, 1 028 (70.9%), were related to trauma, 
of which 553 (54.4%) were caused by homicide. The 
homicides reported in this study4 occurred in the form 
of firearm injuries 196 (19%), stab wounds 185 (18%), 
and blunt trauma 178 (17.3%). This represents gross 
violation of the rights of children under the Children’s 
Act 38 of 2005, which is national legislation intended 
to protect children. The Children’s Act is a fine piece 
of law that has the potential to bring about services that 
would enhance both the development and protection 
of children. However, like so much of our law and 
policy, the theory is way ahead of the capacity to deliver 
services on ground level.3The need for child protection 
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services far outweighs the ability of existing services to 
respond. The purpose of these case reports is to highlight 
the problem of child homicide in the Mthatha region of 
South Africa. 

Case history 1

A two-year-old boy (called T) was autopsied in 
Umtata (Mthatha) General Hospital in 1998. There was 
a history of suspected battering by his father, as he was 
the only person to look after his family. The mother had 
died six months after the birth of this child. The father 
was a heavy smoker of cannabis, and had a history of 
alcohol abuse. The child was brought to Umtata General 

Hospital mortuary for an autopsy. He was severely 
emaciated, as bones were visible from outside the body. 
Multiple bony abnormalities could be palpated on the 
autopsy table. There were multiple old healed fractures 
of the left humerus, radius and ulna bones, which had 
distorted the upper left extremity (Photograph 1). There 
were also multiple nodularities on the chest, which was 
as a result of multiple fractures of ribs. On opening the 
chest and abdominal cavities, the lungs were shrunken 
and adhered to the chest wall. The liver and spleen were 
congested and edematous. The brain was edematous. 
Fractures of long bones and the rib cage were confi rmed 
on autopsy. 

 

  Case history 2

An 11-month baby girl had been decapitated by her 
mother. There was some dispute about the legitimacy of 
this unfortunate girl, initiated by her father. One day the 
mother decapitated the baby, using a sharp object, and 
threw her into a river (Photograph 2). The grandmother 
suspected what had happened and she alerted other family 
members. The police were called and the mother told the 

story of killing the baby and throwing her into the river. 
The body was recovered soon after the killing, but the 
head was only found after a few days. On autopsy, the 
body was looking fresh, but the head was putrefi ed. The 
internal organs of the chest and abdominal cavities were 
pale and intact. The neck structures were missing. Parts 
of brain could not be identifi ed, as these had liquefi ed. 
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Case history 3

A fi ve-year-old boy was shot in the head and died on the spot. This unfortunate incident occurred in his home 
close to Umtata. The father claimed that it happened accidentally as they were playing with a cocked gun. On autopsy, 
the young boy was found to have a gunshot wound to the forehead. The wound was irregular, stellate shaped, and 
located on the inner and upper side of the right eyebrow (Photograph 3). There was a fracture of the frontal bone and 
laceration of the brain. A bullet was recovered from the skull cavity. 
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Discussion 

The South African Children’s Act of 2005 is a 
fine piece of law that has the potential to bring about 
services that would enhance both the development and 
protection of children. However, like so much of our 
law and policy, its theory is way ahead of the capacity 
to deliver services at ground level. Approximately 57% 
of individuals in South Africa were living below the 
poverty line in 2001.The proportion of people living in 
poverty in South Africa had not changed between 1996 
and 2001. However, households living in poverty had 
sunk deeper into poverty and the gap between rich and 
poor had widened.5 Limpopo and the Eastern Cape had 
the highest percentages of poor people, with 77% and 
72% of their populations living below the poverty line, 
respectively.5 Rural people of South Africa are at greater 
risk of being poor. Transkei is an area where people are 
poor, and living on meager resources. The Eastern Cape 
has the highest percentage of poor (24%), and this figure 
rises to 92% in the Transkei region.6Child homicide is 
under-investigated and therefore under-reported. Only 
one third of all child deaths resulting from child abuse are 
classified as homicides.7 This is probably the first rural-
based study in South Africa with such a large sample 
size and covering a period of 19 years, that addresses 
the problem of child homicide in the country. There is 
hardly any effort to stop these killing in most countries, 
especially in developing countries.8 Thousands of 
children are victims of homicide annually, despite the 
right to protection and care afforded under the United 
Nations Convention on the Right of the Child.8  

Homicide is the second most frequent cause of death 
among teenagers between 15 and 19, after unintentional 
injury, in the USA.9 While the exact number of children 
affected is uncertain, child fatalities due to abuse and 
neglect remain a serious problem in the USA.10 The South 
African Medical Research Council published a Research 
Brief in August 2012 showing that three children a day 
were being murdered in South Africa. South Africa has 
an overall child homicide rate of 5.5 per 100 000 of the 
population.11 The first case discussed in this paper is that 
of a child of two years old who had been assaulted by 
a drug-addicted father. There were multiple old healed 
fractures of the left humerus, radius and ulna bones, 
which had distorted the upper left extremity. This was 
a typical case of battered child syndrome. There were 

also multiple nodularities on the chest, which were the 
result of multiple fractures of ribs (Photograph 1). A 
number of cases of child abuse occur in this region but 
they generally go undetected. The second case was that 
of an 11-month-old baby girl. There was some dispute 
about the legitimacy of this unfortunate girl, initiated by 
her father. One day the mother decapitated her, using 
a sharp object. It was suspected by a grandmother, and 
she alarmed to other family members. Police was called, 
and mother told the story of killing and throwing baby 
in river. Body was recovered soon after killing, but head 
was found after few days. On autopsy, the body was 
looking fresh, but the head was putrefied (Photograph 
2). This was a case of infanticide; the mother was 
charged with infanticide, not murder. She was supposed 
to be sent to a reformatory center for rehabilitation. 
The third case was that of a five-year-old boy shot in 
head, who died on the spot. This unfortunate incident 
has occurred in his home in a close location to Umtata. 
Father has claimed that it has happened accidently 
as they were playing with cocked gun. On autopsy, a 
young boy was having a gunshot wound on the forehead. 
The wound is irregular, stellate shaped, and located at 
the inner and upper side of right eye brow. There was a 
fracture of frontal bone and laceration of brain. A bullet 
was recovered from the skull cavity (Photograph 30. 
Illegitimate children in this poverty-stricken region is not 
an uncommon problem. The children are the unprotected 
victims of their alcoholic or drug-addicted fathers or 
guardians or any other adults, who often hit them over 
the head. Children whose paternity is disputed are 
commonlyvictims of such homicide. Sexual promiscuity 
has not only increased the risk of HIV and other sexually 
transmitted infections, but also the risk of illegitimate 
pregnancy.12 These illegitimate children are often either 
the perpetrators or the victims of homicide. Only 33% 
of children in South Africa live with both parents.13 
Many of them are orphans, and these are the children at 
greater risk of being murdered. In a normal society these 
children would be either in school or at home with their 
mothers or other caregivers.  

These three cases are just the tip of the iceberg. It 
is difficult to understand the reason why these children 
were killed. An unpublished report by the author showed 
that the average rate of child homicide was high in the 
Transkei region of South Africa. It was more than 12 
times higher than the world average, and also more than 
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five times higher than in the rest of South Africa. Males 
were the victims of child homicide more than twice as 
often as females in this region of Transkei. About four-
fifths of child homicides were recorded in the age group 
between 11 and 18 years, and about one-eighth of the 
children who were victims of homicide were under the 
age of 10. The government will have to make concerted 
attempts to reduce the killing of children in the Transkei 
region of South Africa by improving socio-economic 
conditions and educating the population.Globally, across 
all age groups, alcohol is estimated to be responsible 
for 26% and 16% of years of life lost through homicide 
among males and females’ respectively.14 Poor people 
indulge in alcohol or drug use to forget their sorrow. 
Low socio-economic conditions are an important cause 
of the high level of child homicide. The Transkei region 
is a third world region within South Africa where 
people are extremely poor.15 When there is extreme 
poverty, children tend to be vulnerable just by virtue of 
experiences such as growing up without a father, poor 
parenting, family violence, neglect and abuse during 
childhood and living in poverty and in a context of social 
inequality are all pathways for violence.16  

Conclusion

Several cases of child homicide have occurred in the 
Transkei sub-region of South Africa. The problem needs 
urgent attention. 
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Abstract

Background: Thousands of ex-migrant mineworkers across the former Transkei have already passed on 
from natural causes, are disabled, or have died due to either mining-related diseases or in non-natural ways 
such as accidents, suicide or homicide. Many ex-mineworkers have died prematurely, placing a strain on 
families.

Case History: Eighty-four family records were analyzed. Of these, 21 (25%) were found to be those of former 
mineworkers and their immediate family members. There were five mineworkers, and 14 were children of 
mineworkers. Only one was a spouse of a mineworker who had died unnaturally. Three mineworkers died as 
a result of firearm injuries, one was assaulted by a knobkerrie, and another one died as a result of alcoholic 
intoxication. Two of them had heavy drinking habits. Three mineworkers were unemployed. The causes 
of unnatural death were as follows: five were stabbed, two died from firearm injuries, one was killed in 
a motor vehicle accident, one was assaulted with a blunt object, and three committed suicide by hanging 
and poisoning. Most victims consumed alcohol. The history and psychosocial effects are discussed in this 
presentation. 

Keywords: non-natural death, poverty, mineworkers  

Introduction 

South Africa ranks number one in Africa with 59935 
non-natural deaths due to injury in 2000, which is overall 
death rate of 157.8 per 100 000 population.1This rate is 
higher than the African continental average of 139.5 per 
100 000 population, and nearly twice the global average 
of 86.9 per 100 000 population.2 Nearly half South 
Africa’s deaths due to injury are caused by interpersonal 
violence, 3 four and half times the proportion worldwide. 
4 

Approximately 57% of individuals in South Africa 
were living below the poverty income line in 2001.The 
proportion of people living in poverty in South Africa 
did not change between 1996 and 2018. However, 
households living in poverty sank deeper into poverty 
and the gap between rich and poor widened.5 In South 
Africa 59 935 deaths due to injury occurred in 2000, 
which is an overall death rate of 157.8 per 100 000 of 
the population.6 This rate is higher than the African 

continental average of 139.5 per of the 100 000 population, 
and nearly twice the global average of 86.9 per 100 000 
of the population.6 Data from death certificates and the 
National Injury Mortality Surveillance System indicate 
that more than a quarter of such deaths are due to road 
traffic injuries, with the remainder attributable to self-
inflicted injuries, fires, drowning, and falls.6 

There are about 600,000 mineworkers employed by 
gold mining industry alone in South Africa.7 Majority 
of them are from Transkei region.About 14% of the 
former mineworkers who visited the Umtata ‘Benefit 
Examination Clinic’ between April and August 2000 
indicated that they were given no reasons for their 
retrenchment.7There is evidence of a huge accumulation 
of unrecognized, therefore uncompensated, cases of 
pneumoconiosis and/or tuberculosis among former 
mineworkers living in the labor sending areas such as 
Transkei.8The purpose of this report is to describe the 
manner of non-natural deaths and to relate this to poverty 
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among mineworkers and their families in the Transkei 
region of South Africa. 

Material and Method

This retrospective descriptive study was undertaken, 
reviewing 84 non-natural deaths occurring at Umtata 
General Hospital mortuary during the period April 2000- 
May 2001. Medico-legal autopsies were conducted 
twice a week at the hospital mortuary. A close family 
member who was present was interviewed before the 
autopsy was carried out. The histories of death were 
recorded, including the names, addresses, and ages 
of the deceased, together with the cause of death and 
circumstances of the death. All the autopsy histories 
for the specified period were reviewed, compiled and 
collated manually. 

Results

Eighty-four families were interviewed. In 21(25%) 
of these the deceased were found to be former 
mineworkers or their children who suffered non-natural 
deaths: five were mineworkers and 14 children. Only one 
was the wife of a mineworker. Three of the mineworkers 
died as a result of firearm injuries, one was assaulted by 
a knobkerrie, and another died as a result of alcoholic 
intoxication. Two were alcoholics. One was employed 
as a security guard, another was running a business, and 
three were unemployed. Five children were stabbed to 
death, two were gunned down, one was involved in an 
accident, one was assaulted, two hanged themselves and 
one poisoned himself. One died of electrocution, and 
another drowned. Most of victims consumed alcohol. 

Discussion

Migrant labour system has attributed very extensive 
socio-economic effects in the Transkei region. It was 
estimated that 2 million of the 5 million black workers 
in South Africa at the time migrant labourers.5Former 
mineworkers are sandwiched between scare resources, 
and there is little hope of getting re-employment. 
They do not have enough savings to run their families. 
The expenditure is at its highest when they return, as 
the children are grown and are in secondary or senior 
secondary school. Many are not re-employable because 
of the poor health and some are disabled. 

Transkei has very high population density. Most 
former mineworkers reside in the far-flung and remote 
rural areas of the region. Their homes are scattered 
in the wide barren tracts of the Transkei. Poverty 
and unemployment levels are very high. Transkei is 
known for its supply of labour to the mines. Miners 
were respected because they earned more money than 
other people in this area. When the miners came home 
without money, the community undermined them and 
their families. As a result, they got frustrated, started 
drinking and got involved in crime. There is plenty of 
literature on mineworkers’ health conditions, but hardly 
any publications on non-natural deaths. Young, adult 
healthy people were recruited for the mines, and when 
they returned home, they had been transformed into sick, 
unhealthy and dependent individuals. They suffered 
from mine-related diseases. Many died non-natural 
deaths caused by accidents, suicide and homicide.The 
children of mineworkers struggled to survive. They 
faced hazardous situations in their day-to-day life, since 
they were not educated. They usually did not have work 
and when they did, it was very inconsistent and risky. 

LM, a 32-year-old son of a mineworker, was selling 
fruit. Two of his brothers had died from dehydration 
when young. He was stabbed to death by three drunken 
people in a location. Most of the children of mineworkers 
look after sheep and cattle. They are illiterate and are 
not employable. They usually drink liquor, risking their 
lives. XY, a 20-year-old male, was stabbed to death by 
his friend. He was in a tavern (place where liquor is 
sold). He was hired by a man to look after his livestock. 
He met his friend in the liquor shop. The friend became 
hostile and stabbed XY. His father was a mineworker 
and died in 1979 in a mining accident. 

Taxis are the normal form of transport for poor 
people in this region. These are called flying coffins. 
The taxi industry is characterised by infighting. ENS, a 
27-year-old daughter of a mineworker, was involved in 
an accident when a taxi driver was shot dead. 

Mineworkers are known for their promiscuous 
behaviour at mines. One of them who was killed had four 
wives. ZY, a 53-year-old ex-mineworker, was shot at his 
home and died in hospital. He was the owner of a shop 
in a location. The police failed to capture the culprits. 
Nothing was stolen from the shop. He had four wives 
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and they all lived at home. He was an ex-miner who 
returned from the mines in 1974 and had many children.
Suicides are not uncommon among mineworkers and 
their children. Most returning mineworkers were in 
a poor state of health (78.2%) and as a result found it 
difficult to get work10 and ended up being unemployed. 
The suicide rate is higher among the unemployed. The 
relationship between physical health and suicide is 
significant. Physical illness is an important contributing 
factor in 11% to 51% of suicides.9 Families of ex-
mineworkers are dysfunctional. This is because they are 
poor. One male committed suicide when he could not 
buy a pair of shoes. The mother was poor and the ex-
mineworker father was not supportive. LL, a 15-year-
old male scholar, hanged himself in the room where he 
was studying. He was a grade 8 pupil. He used to go 
to school every day and there were no complaints from 
the teachers. He was a quiet boy who lived with his 
father and stepmother. The biological mother married 
someone else and lived separately from her children. 
The mother visited him. The boy was found hanged. 
He had requested a pair of shoes from the father several 
times. His father had not responded to his request and so 
he decided to take his own life. 

The system of migrant labour from Transkei region 
created a situation where women said that their ex-
mineworker husbands were not the people they had 
married. The men were not strong anymore and could 
not meet their demands. This was revealed in a case 
where a woman poisoned her husband. Her daughter 
revealed this before committing suicide. ZZN, a 27-year-
old female, committed suicide by hanging. The reason 
was written in a suicide note she left, which was that 
the mother was not in close contact with her. That was 
because the mother had poisoned the father when he 
returned from the mines. The daughter had known the 
secret. The father’s death was not reported to the police 
as an unnatural one. The father had been working in a 
platinum mine in Rustenburg for 20 years but had not 
saved any money for a rainy day. He was retrenched 
because of poor vision.Trauma is a leading cause of 
death in the Transkei region of South Africa. Road 
traffic accidents contribute substantially to the number 
of such deaths and more than one-third of those killed 
are pedestrians. NN, a seven-year-old boy, was knocked 
down by a car while he was crossing the road. He died 
instantly. The driver paid money to the family for his 

burial. The father of the deceased was an ex-mineworker 
with two wives and seven children. He was sick and 
coughing. The whole family was unemployed. 

The migrant labour system in the Transkei region 
contributed very extensively to socio-economic 
problems. Former mineworkers now have to cope with 
scarce resources, and there is little hope of being re-
employed. They do not have enough savings to run their 
families. LD, a 48-year-old ex-mineworker, was shot 
dead by an African man. He died instantaneously. He had 
been working as a guard and it appears that the motive 
for his killing was to steal his firearm. A bystander called 
the police and the perpetrator was arrested. The victim 
used to work in the gold mines for about 20 years and 
left the mines to get married. He was jobless for a year, 
as his health was poor, but was forced to join a security 
company to earn some money. The money he had saved 
was used to pay lobola (marriage gift). He left behind a 
wife and a son. 

Ex-mineworkers were strong and powerful when 
they were taken to mines, but lost their physical strength 
when they retired from service. Most of them were 
retrenched, as they were weak and non-productive. 
WS, a 31-year-old ex-mineworker, was shot dead. He 
was working as a security guard. The criminal grabbed 
him and tried to take his firearm. He struggled with him 
until he was shot in the head. The purpose of the crime 
was to take the firearm. One of the culprits was arrested. 
The victim was not married and did not have a girlfriend 
either. He had worked in a gold mine for seven years in 
Gauteng. He was retrenched about four years previously 
and on returning began to work as a security guard.
Mineworkers have children with their traditional wives 
back home but fail to support them. Although they go 
to work in the mines in the hope of earning substantial 
amounts of money, they return with meagre savings. 
Lack of support for the children mean that they grow up 
with no education and as they cannot get decent work, 
they start abusing alcohol or drugs and end up as victims 
or as perpetrators of crime. Poverty among families of 
mineworkers can affect the mental state of the family 
members seriously. Some of them decide to commit 
suicide, as there is no light at the end of the tunnel. There 
is no source of income in family, and they do not know 
how to generate income because of lack of education. 
Financial difficulties are a prominent underlying cause 
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of suicide.It is not uncommon in the Transkei region for 
drunken people to roam the roads. Sometimes they are 
killed by traffic. This is the reason for a large number 
of pedestrian deaths in South Africa. Occasionally, they 
are involved in interpersonal fighting. Many of them are 
retired mineworkers who do not have jobs. Mineworkers 
in South Africa are in abundance as mining is the main 
occupation especially in the former black homeland. 
These mineworkers retrenched or retire, and returned 
to their homeland. Transkei is a former black homeland 
where abundant retired mineworkers reside to their 
destiny. Migrancy, which for century has been such a 
conspicuous feature of the South African labour system, 
and thought to be a significant contributor to the spread 
of HIV/AIDS. The migrant labour system in Transkei 
region was attributed very extensively to contagious 
disease especially related with sexually transmitted 
diseases (STI) like HIV/AIDS. 

Conclusion

Migrant ex-mineworkers have undergone serious 
psychosocial trauma, which is a legacy of mining work. 
The changing socioeconomic realities of mineworkers 
have had drastic effects. The journey to the mines 
systematically stripped them of their expectations, and 
made them helpless, disabled and dependent on their 
family members. This led to a high rate of unnatural 
deaths among mineworkers and their family members. 
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Abstract
Background: Chances in dual employment are that an employee will be exploited by an employer not only 
in terms of salary, but also in terms of pension. The exploited an employee use to do double work, less salary 
and pension The question is, who will take responsibility if this happens? The primary health employer in 
dual employment must take responsibility for safeguarding an employee’s pension in this case.

Objective: To describe and calculate pension in dual employment from 1996 to 2018.

Results: Mr BM was employed by the DOH in the government, where 5% of his salary was deducted from 
1996 to 1999 to be paid into a public investment fund (GEPF). He was appointed as head of department 
(HOD) at the rural University in February 1996, but was kept on the payroll of the health, as he was working 
in the joint establishment. He was shifted from health to university payroll in 2001. This was only a shift 
of payroll, not the amount of work remained same before and after this. When Mr BM retired in September 
2018, his pension was calculated from 2001, instead of 1996. His salary was also reduced by half by the 
second employer (university). This dual employment has complicated Mr BM salary as well pension and 
has described in this manuscript.

Conclusion: This double jeopardy of losses by first and second employer must be calculated so that the 
pension and salary can be paid appropriately from 1996 to 2018. It is primarily the responsibility of the 
Department of Health as a first entry point employer.

Keywords: Dual employment, first and second employer, pension, health

Introduction

The retired person is live on pension. Pension is 
calculated at the time of retirement based on years 
of service and amount of salary received during his 
employment. An individual came to know his/her salary 
short fall in the terminal part of service. It is unfair that 
his claim of shortfall of salary is not entertained on the 
basis that he is no more employed. Salary is just like 
debt and could be claimed at any time. Secondly, the 
pension is based on salary so if the pension can claim, 
then the salary has to be accounted after an retirement.

Dual employment in the public sector presents more 
difficulties than in the private sector. This is because 
both employers are not taking responsibility of an 
employee. He became a football to get kick from both 

sides without a refree. The question is who will take 
responsibility for paying an employee appropriately. In 
Mr BM case, the second employer (university), and they 
told that university pay as a university like it. Health is 
a government department. They handed to his appointed 
employee to second party (university), although they 
refund to second employer his 80% salary, and not to an 
employee directly. This became a problem as the second 
employer pay as they like it as first employer may not 
supervised properly and audited to second employer. 
This becomes even more difficult when the employee 
is not a native citizen of the country. Legal action is 
expensive, and few employees can afford to go to court. 
University authorities are not afraid of exploiting an 
employee, as they know that if there is compensation 
to be paid, it will be paid by the university, not by them 
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personally, an only after a long battle.

In a ground-breaking judgment, the Constitutional 
Court pointed out that such an employee needs 
greater protection, as he is vulnerable to exploitation.1 
Exploitation is more common in historically 
disadvantaged universities, as they were also got 
exploited by the apartheid regime. It has been seen 
that abused individual, become abuser when they 
come in power. These universities do not have any 
policy protocol in place. This is the reason after so 
many years of university opening; they have only few 
policy documents. Under dual employment, vulnerable 
employees must receive all possible protection.2 In the 
absence of a policy protocol; these universities easily 
discriminate selectively against employees, as in the 
case of BM. The authorities do not want to develop a 
policy, since working without one allows them to abuse 
their power. A historic victory against labour brokers 
was celebrated by the South African Federation of 
Trade Unions (SAFTU) when the court dealt a deadly 
blow against labour brokers.3 There is a need of such 
blow to university so that they will not exploit like Mr 
BM. The federation congratulated its affiliate, NUMSA, 
on the successful conclusion of its long court battle 
against labour brokers.4 Mr BM needs a NUMSA at 
the university to deal with the unfair labour practice he 
suffered in dual employment.

The case revolves around the interpretation of 
a section of the Labour Relations Act (LRA) on the 
question of whether a worker was in the sole employment 
of the employer or in a dual employment relationship.4 
This case of Mr BM is unique and could create a history 
in the South African labour law. A few numbers of 

professors were employed in the joint establishment 
but needed protection if they were to speak about their 
problems. Workers’ rights must be protected, and the 
law must therefore be interpreted in the context of the 
right to fair labour practice.4 Labour brokers will no 
longer have any legal standing in the employment terms 
of contract workers, nor be involved any further in the 
equation regarding the Labour Relations Act.4 Unions 
must therefore vigilant to ensure that this historic 
ruling is rigorously enforced and that labour brokers 
cannot find any way through the back door to continue 
exploiting workers.2 The purpose of this case report is 
to highlight the problem of unfair labour law practice 
at disadvantaged rural universities, especially in the 
context of dual employment, where an employee is 
sandwiched between two employers.

Results

A deduction of 5% public investment commission 
and 7.5% pension contribution was made from 1993 to 
2018. The pension was calculated from 2001 to 2018. 
Mr BM was a staff member of the joint establishment 
from 1996 to 2018, without any break. He was also 
acting HOD from 1996 to 2015. He was removed from 
the HOD position in April 2015 university but was still 
serving the hospital as HOD. His pension was doubly 
jeopardised. Firstly, his salary was not paid according to 
the University policy document since his appointment as 
acting HOD. 

Secondly, Mr BM’s public investment contribution 
was not included in his salary from 1996 to 2000. This 
led to a lower pension, almost half the amount he was 
supposed to get. 

Table 1. Deduction of public investment commission in health (later merged with GEPF) 

Year
Public invest comm 

(5%) & pension fund 
contribution (7.5%)

Basic salary Category Status

1993 291.76 (5%) 7035.75 Health Medical officer

1994 291.76 (5%) 7035.75 Health Medical officer

1995 291.76 (5%) 7035.75 Health Medical officer
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1996 291.76 (5%) 9617 Joint establishment staff Acting HOD

1997 291.76 (5%) 8911.75 Joint establishment staff Acting HOD

1998 291.76 (5%) 9628.25 Joint establishment staff Acting HOD

1999 291.76 (5%) 10105.75 Joint establishment staff Acting HOD

2000 291.76 (5%)? 10611.00 Joint establishment staff Acting HOD

2001 1012.21 (7.5%) 13496 Joint establishment staff Acting HOD

2002 1012.21 (7.5%) 13496 Joint establishment staff Acting HOD

2003 1222.03 (7.5%) 16293 Joint establishment staff Acting HOD

2004 1222.03 (7.5%) 20226 Joint establishment staff Acting HOD

2005 1606.86 (7.5%) 21358.17 Joint establishment staff Acting HOD

2006 1931.12 (7.5%) 24415.58 Joint establishment staff Acting HOD

2007 1941.77 (7.5%) 24415.58 Joint establishment staff Acting HOD

2008 2087.40(7.5%) 27832.00 Joint establishment staff Acting HOD

2009 2882.76 (7.5%) 38436.75 Joint establishment staff Acting HOD

2010 4926.15 (7.5%) 65682.00 Joint establishment staff Acting HOD

2011 4926.15 (7.5%) 65682.00 Joint establishment staff Acting HOD

2012 4926.15 (7.5%) 65682.00 Joint establishment staff Acting HOD

2013 4926.15 (7.5%) 65682.00 Joint establishment staff Acting HOD

2014 4926.15 (7.5%) 72298.17 Joint establishment staff Acting HOD

2015 5812.80(7.5%) 77504.00 Joint establishment staff HOD in Hospital

2016 6219.69(7.5%) 88734.33 Joint establishment staff HOD in Hospital

2017 6655..07(7.5%) 95211.92 Joint establishment staff  HOD in Hospital

2018 7140.89(7.5%) 100924.67 Joint establishment staff HOD in Hospital

Cont... Table 1. Deduction of public investment commission in health (later merged with GEPF) 

Discussion

Mr. MB retired, and he got one third of the total 
benefit in a cash lump sum and the other two-thirds is 
paid out in the form of a pension over the rest of the 
member’s life. A provident fund member can get the 
full benefit paid in a cash lump sum.5Little work has 
been carried out on the issue of dual employment in 
South Africa. This case of BM is probably unique in 
South Africa. It is consequently difficult to decide who 
is responsible for the shortfall in his salary and pension. 
If one regards the initial employer and bigger funder of 

the salary of Mr BM as the responsible party, then the 
DOH is responsible. The DOH contributed about 80% of 
his salary. Secondly, who was the initiator to discipline 
him in a case of abscondment against him? Then again, a 
hospital manager of the DOH instructed the faculty head 
to institute disciplinary enquiries against BM. Therefore, 
the DOH seems to be the primary or first employer. 

The Pension Funds Act, promulgated in 1956, 
codifies the second pillar of the retirement funding 
system. There have been a number of ad-hoc amendments 
to the Act and a number of commissions have assessed 
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retirement funding. These include the Mouton 
Commission (1992), Katz Commission (1995), Smith 
Commission (1995), National Retirement Consultative 
Forum (1997) and the Taylor Committee (2002). The 
National Treasury (2004) issued a discussion paper on 
retirement fund reform stating that the government seeks 
to build on the strengths of the established retirement 
funding environment, while progressively addressing its 
deficiencies.6 

The problem and complexity of dual employment 
have been persisting for a long time. This is because 
hardly any employee understands this complex 
relationship and it was never cleared by the employers. 
The DOH and the university were using their 
employees as they wished under an agreement on a joint 
establishment. This agreement was signed by the DOH 
and university and according to it an employee of the 
DOH had to work at University. The University medical 
school was opened in the apartheid era as a form of 
resistance against apartheid practitioners. At that time 
there was a severe shortage of medically qualified staff 
to teach medical students, so they had an agreement 
about a joint establishment. This agreement continued 
and was revised in 2013 without much change, when the 
name of University was changed to X University except 
the DOH employee were recognised as HOD, and they 
were also having full advantage of joint establishment. 
An employee such as Mr BM, who retired after 23 
years (1996-2018) of service on the staff of the joint 
establishment, deserves to get the back pay and pension 
of 23 years due to him. The university paid him almost 
half the salary to which he was entitled; therefore the 
pension automatically came down to half. HR calculated 
his pension from 2001, whereas he was appointed by 
the university in 1996 and his salary slips show the 
deduction of public investment funds, which were later, 
merged with the GEPF contribution. Now the question is 
who should pay Mr BM’s pension for the period between 
1996 and 2000? Mr BM was a staff member of the joint 
establishment and acted as HOD of a department. 

The initial contract was signed for three years. The 
benefits due at its termination were not paid despite 
repeated requests. Eventually a letter was received 
from the DOH, stating that he was not entitled to 
transportation back to his place of recruitment at the 
end of the contract. Though Mr BM had completed 

the three-year contract, he was not eligible for this 
benefit, which had not been specified in the agreement. 
Surprisingly several his colleagues received that benefit. 
Mr BM was a medical officer in the health in former 
government, and was a joint staff member of University 
as well. On joining University, the benefits of the DOH 
were transferred to University, such as unused leave 
credit. Therefore, the employment at hospital was not 
isolated from the appointment at University. Both 
(university and health) were work in hand in hand, share 
and transfer information to each other as an employee 
works in both sides. Mr BM was also appointed as 
acting HOD while he was a medical officer in hospital, 
so his accountability is on both side but only paid by 
the hospital. Therefore, the argument of the head is not 
convincing, and any unpaid money is supposed to be 
paid by the DOH. Additional to the fixed establishment, 
whether by reason of the absence of the incumbent of 
any post, or when it is necessary to provide staff for the 
performance of a class of work for which staff is not 
ordinarily employed on a permanent basis, or when it is 
necessary for any other reason to increase temporarily 
the staff of any department.7 

The main problem experienced by the joint staff 
of Faculty developed after the implementation of the 
Occupation-Specific Dispensation (OSD) in 2009. 
The OSD scale revised every and paid by the National 
Government of Health through Provincial Health 
Department. The health paid to University, but university 
and did not pay to an employee. The university staff 
discriminated against the staff of the health, and this led 
to many staff members joining the health and leaving 
the university payroll. This move was discriminatory 
and selective. Mr BM retired in September 2018, and 
his pension as calculated was almost half of what he was 
entitled to. This led to serious disappointment. Pension 
depends upon two main factors, namely length of service 
and salary scale. In Mr BM’s case, both were reduced. 
At least one employer must give protection in dual 
employment. Mr BM was exploited by both. He was 
working as a full-time employee bearing responsibility 
at both the hospital and the university, but in the end, 
he received a lower pension in his old age to live on 
difficult time without any funds. 

The GEPF is correct in saying that payment of 
actuarial interest as a benefit on the exit of a member from 
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GEPF, consistent with the payment of minimum benefit 
in funds governed by the Pension Fund Act, is intended 
to be broadly the amount held by the GEPF on behalf of 
the member. Payment of a lesser amount would result in 
a profit to the GEPF and could be considered unfair to 
the member. Payment of a higher amount would result in 
a loss to the GEPF and might be considered enrichment 
to the member.8 

Conclusion

Dual employment has had a complicated and 
seriously affected the life, both in terms of pension 
and morale of a retired individual. Pension is a pride of 
retired man. Pension is linked to the salary, and if salary 
paid half then the pension is also reduced to half. The 
estimation of pension will be carried out by an actuarial 
consultant once it becomes clear that the health must 
accept this responsibility. 

Ethical Issue: Proper care was taken in this 
manuscript, as not to disclose directly to any institution 
or an individual, but if is knowingly or unknowingly 
someone find it, and then it is not author intention. It 
is failure of system in both health and university, and 
that led to victimization of Mr. BM. The author would 
like to high light this system failure in this report, not an 
individual or institution.
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Abstract
Background: Dual employment was inherited from the Transkei government, which ruled that all doctors 
who worked in hospitals also had to work in the medical school of the rural University. Policies at this 
university are inadequate, and where they do exist their implementation is discriminatory in nature.

Case history: Mr. BM joined the Department of Health as a medical officer and was subsequently appointed 
as an acting head of department in the Department. He had to work in the health care system as well as at 
the university full-time (Joint establishment); he was working on his own in his department. He was paid as 
a medical officer by the health but received no remuneration from university. This was contrary to labor law 
and University policy and once the council realized this, a resolution was taken granting him back payment. 
Unfortunately, it was not implemented.

Mr. BM was working against the post of professor and acting head and carried out all the responsibilities 
of that post without being remunerated. Although he was paid at the occupational-specific dispensation 
(OSD) scale in 2009, it was not adjusted till his retirement in 2018; therefore it affected his pension as well. 
The case history, short payment in salary, and unfair labor practice in respect of his dual employment are 
discussed in this manuscript.

Conclusion: The DOH must take responsibility in his dual employment for this shortfall in salary, as it is 
the source of major funding. 

Keywords: dual employment, exploitation, sandwich, health

Introduction

South Africa introduced the OSD scale as a 
retention policy affecting all health professionals who 
are registered with the Health Professions Council of 
South Africa. This had a significant effect in keeping 
specialists in South Africa. University had a policy 
regarding conditions of service, allowances, leave and 
other privileges of persons appointed at the University. 
The remuneration attached to the officer’s appointment 
as an acting officer was clearly stated on page 8 of 
this policy document. The right of employees must 
be protected and promoted, according to the amended 
Labor Relations Act (LRA) of 2014.1 Describing the 
employment relationship under the LRA between the 
primary and the broker employer, the employee is 
deemed to be employed by both, according to the LRA 

of 1983.Continuous employment in excess of three 
consecutive months by the broker employer triggered 
the acceptance of section 198A (1) (a) of the LRA.1

The occupation-specific dispensation (OSD)scale 
has been regulated and implemented by way of collective 
agreements for health professionals, including medical 
specialists, since July 2009 to retain the expertise of 
health care service providers in South Africa. The aim 
of the OSD was to improve the conditions of service 
and remuneration of public service workers, including 
public sector health professionals.2 The objective of the 
OSD was to improve the ability of the public service 
to attract and retain employees, to provide differentiated 
remuneration dispensations for the vast number of 
occupations in the public service, to cater for the unique 
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needs of different occupations, to provide unique 
salary structures per occupation, to prescribe grading 
structures and job profiles to eliminate interprovincial 
variations and to provide adequate and clear salary 
progression and career path opportunities based on 
competencies, experience and performance.3Medical 
and dental practitioners, specialists, pharmacists and 
emergency medical services (EMS) were identified for 
implementation, and the OSD was implemented in these 
fields in July 2009.4

The commissioner in a NUMSA case was of 
the view that the dual employer interpretation would 
bring about several problems, such as disciplining of 
placed workers and deciding on which of the parties’ 
disciplinary codes would be applicable.5 There could be 

difficulties in payment and protection of an employee in 
a situation of dual employment. The labor court held that 
the rights of employees are therefore best protected by 
the dual employer interpretation. Primary employer in 
dual employment, where the employee is placed and he 
can be disciplined by them whenever need arise.

Results

The basic salary pattern of BM from 1996 to 2018 
at the University is shown in Figure 1. The OSD scale 
was implemented in July 2009, but it was not revised 
till 2014; subsequently from 2015 to 2018 there was 
some increase, but whatever criteria Human Relations 
(HR) considered for this marginal increase, these did not 
reflect the implementation of the OSD scale (Figure 1).
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The pattern of overtime payment from 2001 to 2018 is shown in Figure 2. The unilateral reduction in overtime 
payment from 2010 to 2016 is clearly visible in Figure 2. So, what happened was firstly a reduction in basic salary 
that automatically reduced over time, as it linked to basic salary. It is coming out about 53% of the basic salary 
(Figure 2). So, when salary has reduced, the overtime has also decrease as it is linked to it. It is 53% of a basic salary. 
It has not paid 53% from the year 2010 to 2016 (Figure 2). 

It is very interesting to see the amounts reflected in Figure 3, indicating that a student of BM’s, who qualified in 
1996, was getting a basic salary significantly higher than his from 2011 to 2018. 

  

There was constant gross variability and lower payment in salary (Figure 1). This variability was not limited to 
years, but also occurred monthly (Figure 4). 
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Discussion

South Africa has been liberated from apartheid, but 
there is a tough challenge in terms of transformation into 
a stable, equitable, and non-racial society. Universities 
are regarded as power houses regarding generation 
of knowledge, but are also victims of racism and 
xenophobia.6Although only a few cases of racism and 
xenophobia have been reported; these constitute the tip 
of an iceberg.7

Some of the employees of the heath and the 
University were in the position of a floating ball; they 
keep on shifting one institution to other without any 
difficulties. These entities kept changing to a position 
where they could get more benefit. The work entailed 
mainly service in hospital and teaching medical students 
at university. The work remains the same either employed 
in university or in hospital especially in the case of Mr. 
BM. The salary is almost equal, as a professor’s post 
is equivalent to that of a chief specialist (Level 13 and 
university level 5). The University receives 60% of 
the required funds from the DOH for the payment of 
their joint staff on the university payroll, according to 
an agreement.9 In addition to this, the health pays an 
overtime allowance, which is about 53% of the basic 
salary, and so overall health contributes about 80% of 
the funds for university joint staff. Mr. BM was not paid 
appropriately at any time, although he was working 
in both the university and the health full-time. He 
was getting a salary that was almost that of a lecturer, 
whereas one of his previous students was appointed was 
almost getting twice higher scale (Figure 3). Mr. BM as 
a specialist fell in a scarce skills specialty. What criteria 
the University considered and how it increased the 
salary of staff was a mystery. Prof. D, who was assessor 
of the University and submitted a report, mentioned that 
the University was like Afghanistan, and there were 
indications of failure of multiple organs, including HR.8

 The University appointed HODs in various 
departments, and health employees worked according to 
their instructions. This was an exception in the case of 
Mr. BM, as he was on his own in both the health and the 
University, so he was the head and tail of the department.9 
With the inception of the OSD scale in July 2009, most 
of the staff, especially the favored ones, were shifted 
to the health side, and other were in National Health 

Laboratory Services (NHLS), left few on university 
payroll. It was surprising fact that all the members of 
the clinical staff were not absorbed by the hospital. 
This happened without any notice by HR. Where such 
a change is made, there should be communication with 
all the staff, and they decide, to stay in university or on 
health payroll. But this did not happen. 

When the OSD scale was instituted in 2009, a 
lump sum was paid with the December 2009 salary in 
university. University has paid less than should have been 
done but did pay. At that time, the faculty head wrote 
a letter to the HR director and head of the institution, 
regarding back payment on the OSD scale in 2011. BM’s 
name was included at that time, but later the list of joint 
staff who supposed to get back pay of pending (2010 & 
2011) OSD scale, Mr. BM name excluded in HR. When 
enquiries were made, the HR director replied that the 
faculty had decided to exclude BM’s name. When HR 
was asked who the specialist deciding on salaries in the 
faculty was, he did not answer. In 2011 and 2012, most 
of the staff mobilized on the health side, leaving BM at 
the University. These facts only came to light later, as 
BM never suspected that this kind of thing was possible 
at the University. It was only at the beginning of 2012, 
when the medical school director showed the salary 
scales on his computer, that BM suspected that there was 
something wrong and started working on it.

This shortfall in salary occurred from 1996 to 2018, 
and it cannot be prescribed, as salary is like a debt. The 
council itself broke the prescription by its resolution in 
2003 to grant back pay to Mr. BM from 1996. Secondly, 
there is supportive evidence of a decision in a case heard 
in the Constitutional Court where the employer paid 
after 30 years of prescription. Mr. BM has constantly 
been writing to the University about his back payment.3 
In 2015, National Union of Tertiary Education (NTEU) 
lodged a dispute on the shortfall in salary with the head 
of institution and demanded back pay from 1996. He 
replied without mentioning a word about prescription. 
There is a history of personal visits to offices at the 
University; in addition to almost 50 letters being written 
to the University, twice this number of personal visits 
occurred since 1996.

Mr. BM was sandwiched between two employers, 
where the health was bigger, and the University was 



656      Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4

the agency, and pay to his employee as they like it. BM 
was initially (1996-2001) on the payroll of the health 
but worked at the University like a full-time employee. 
This does not need any explanation, as it is evident 
from a resolution by taken by the University’s highest 
body. The University’s policy on conditions of service 
is quite clear: to pay the difference in salary of an acting 
officer against the post in which that officer is working. 
In the case of BM, he had always worked in the post of 
professor and head. The health has always claimed BM as 
their employee and given instructions to the University. 
A letter written by the clinical manager gave direction 
to the faculty head on an enquiry about abscondment of 
Mr. BM. This implies that the health considered itself 
his first-line employer, and the University as secondary. 
Dual employment is always problematic, and one must 
report to both authorities. BM was removed from the 
head post after 20 years, in April 2015, but the hospital 
always regarded him as head and used his services 
accordingly.

It is difficult to know how much the health paid to 
the University in the case of Mr. BM. From a meeting 
held on September 2018 between HR of Health and 
university HR, it looks as if that all OSD scale funds 
were paid solely by the health and there was hardly any 
contribution from the University. The chief director who 
was chairing the meeting was surprised that Mr. BM 
was getting such a low salary, almost half of the norm, 
especially from 2010 to 2018. One of his students, who 
were working at the university and then at a hospital 
were getting much higher than Mr. BM. 

Whatever amount of salary was paid by the health 
is not clear, but at the University HR was always paying 
a low salary to Mr. BM. The salary scales changed up 
to three times in a year, and at least twice in a month. 
This frequent fluctuation in a salary is a sign of bad 
management by second employer. Mr. BM has reported 
to the head of institution but there is no effect. Overtime 
was also like playing musical chairs, with payment of 
53% (2001-2009) going down to 22% (2010-2016) and 
again being elevated to 53% (2017-2018). BM was used 
to working the same hours, as he was almost on his own 
in the department. In short, the figures indicate that there 
was no consistency in payment. He was paid considerably 
less than could be expected especially after OSD scale 
started in 2009. This irregularity in lower payment did 

not occur only yearly, but also within months, which is 
evident when one looks at the monthly payment record. 
The decrease in salary and switching on 3 consecutive 
disciplinary enquiries, 2 suspensions, and a forensic audit, 
showed that the university management has some hands, 
and wanted his constructive termination. Moreover, they 
did not allow to Mr. BM to go to Laboratory, so that 
he stop getting material for publication. This is called 
as professional death sentence. The meeting with HR 
health and HR University was held in the central city 
and matter was discussed. Mr. BM was penalized by not 
paying him birthday bonus, and accompanying union 
member, salary was decreased. Mr. BM’s reduction in 
salary and allowances, about which he was not even 
informed. Since labour laws were disregarded by the 
HR department in the case of Mr. BM, this matter must 
receive urgent attention.10

Conclusion

The health must take responsibility for payment, as 
it is the primary employer, and refund the employee’s 
salary and pension. The University has exploited Mr. 
BM, as an employee, by carrying out unfair labor 
practice. It is regrettable that university management 
has taken decision unilaterally, and not informed to 
Mr. BM. It is sad that even council resolution was not 
implemented.

Ethical Issues

Proper care was taken in this manuscript, as not to 
disclose directly to any institution or an individual, but if 
is knowingly or unknowingly someone find it, and then 
it is not author intention. It is failure of system in both 
health and university, and that led to victimization of 
Mr. BM. The author would like to high light this system 
failure in this report, not an individual or institution.
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Abstract 
Biometric cardiac profile measured by Echocardiography is satisfying the properties of being a successful 
biometric technique which are universality, distinctiveness, collectability, performance, acceptability and 
circumvention.

Objectives: The aim of the current study is to establish biometric cardiac profile as a possible identifier for 
sex among Egyptian candidates.

Subjects & Methods: a prospective study involving 250 adult healthy volunteers provided equal sex 
distribution and age range between 18 & 70 years. The sample was divided into 5 equal groups according 
to age. Demographic data were collected. Cardiac parameters were measured by echocardiography. Body 
measurements (weight, height, body mass index ‘BMI’ and body surface area ‘BSA’) were taken from each 
subject to be studied with respect to the corresponding age, sex & cardiac parameters.

Results: Discriminant scoring was calculated to identify sex using echocardiography with accuracy (65.6%).

Conclusion and Recommendations: Presumptive categorization of persons according to sex can be 
achieved through cardiac profile measured by Echocardiography. 

Keywords: Egyptian, sex & biometric cardiac profile

Introduction

Biometric identification shows great potential in 
bridging some of the existing security gaps. To reach a 
higher security level, specific characters from the human 
must be selected to identify a person. Biometrics use 
anatomical, physiological or behavioral features that 
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are significantly different from person to other person. 
This is useful in security applications and authentication 
devices, offering an alternative to conventional methods.1 

Echocardiography is the most widely used non-
invasive imaging tool for the assessment of heart structure, 
functions and remains the gold standard especially 
with the constant evolution of new applications and 
technologies of various echocardiographic techniques, 
current guidelines propose normal reference ranges for 
standard echocardiography measurement for several 
clinical proposes. 2 

Normal values provide the background for 
interpretation of quantitative imaging data, to obtain 
reference values in normal subjects for the left ventricle 
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and the left atrium. Data sets for all patients included 
age, gender, ethnicity, height, and weight. To ensure 
a normal population, subjects in these studies were 
excluded if any of the following criteria were met: history 
of drug-treated hypertension, diagnosis of diabetes and 
any cardiac disease. 3 

As the number and proportion of aged individuals 
in the population increases knowledge of normal 
physiologic changes associated with aging becomes 
more important to help in identification of sex and 
estimation of age. More recently we have begun to look 
more deeply into both the similarities and differences 
between both sex, with respect to the structure and 
function of other organ systems, one of them is the 
cardiovascular system. 4 

Materials and Method

Study population:

250 healthy Egyptian adults were included in the 
current study. The candidates were recruited -according 
to specific criteria-from cases coming for cardiac 
evaluation or conducting their routine preoperative 
echocardiography in Kasr Al-ainy cardiac investigation 
units during the period of the study. Egyptian origin and 
residence, from 18 years to 70 years, both sexes with 
no history of cardiac diseases (congenital or acquired) 
were included in the study. While Patients who had 
any congenital or acquired cardiac diseases, history 
of any cardiac surgery or history of systemic diseases 
(endocrinal, metabolic, or infectious) were excluded 
from the study. 

Subjects were divided according to age into 5 equal 
age groups, each age group included 50 subjects, 25 
males and 25 females as following:

o Group 1. From 18-30 years old

o Group 2. from 31-40 years old

o Group 3. from 41-50 years old

o Group 4. from 51-60 years old

o Group 5. From 60-70 years old 

Equipment and instruments:

1. Body scale: A mechanical Chinese height and 

weight boy scale, China Medical Dial model 

2. Echocardiography: Transthoracic 
echocardiography (TTE), PHILIPS iU22 ultrasound 
system for 2D image

§ Demographic data were collected from subjects 
through a structured questionnaire including age, gender, 
residence and occupation which is divided into either 
Intellectual workers (students, employees, teachers, 
secretary and doctors), Manual workers (as carpenters 
and mechanics) or Non-Workers (as house wives and 
retired persons).

Study measurements:

· Body metric measurements:

The parameters measured were as follows:

I. Weight in kilogram.

II. Height in meter.

III. Body mass index (BMI) (weight in kg / length 
in m²). 5 

IV. Body surface area (BSA) [square root of (height 
in cm x weight in kg)/3600]. 6 

· Echocardiographic measurements:

1- Aortic dimension, (AO) in cm.

2- Left atrial dimension, (LA) in cm.

3- End diastolic dimension, (LVED) in cm.

4- End systolic dimension, (LVES) in cm.

5- Left ventricle fractional shortening, (FS %).

6- Left ventricle ejection fraction, (EF %).

7- Posterior wall thickness, (PWT) in cm.

8- Inter-ventricular septal thickness in cm.

9- Relative wall thickness, (2 x PWT/ LVED).

Ethical considerations:

The study approval was taken by the ethical review 
committee of medical research, Faculty of Medicine, 
Cairo University, Egypt and informed consent 
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forms were obtained from all participants. The study 
information including the purpose and details were 
explained to participants of both groups.

Results

Table 1 showed that there was a statistical 
significance between sex and weight (p value= 0.030). 

Also, there is a highly statistical significance regarding 
relations between sex and height (p value < 0.001). 
While, there is no statistical significant relations between 
sex and BMI and BSA. In addition, the table shows 
females were heavier and shorter than males. Also, 
females show higher BMI and BSA than males.

Table1; Relation between body measurements and sex

Sex

P valueM F 

Mean SD Mean SD

Weight\ kg. 66.57 8.76 69.37 11.33  0.030*

Height\ m. 1.64 0.07 1.61 0.05 < 0.001**

BMI\ kg\ m2 24.46 3.08 29.26 2.798  0.059

BSA\ m2 1.74 0.14 1.75 0.15 0.522

(Unpaired t test, *P is significant if < 0.05, **P is highly significant if < 0.01). BMI: body mass index, BSA: body 
surface area, M= male, F= female and SD: stander deviation. 

Table 2 showed there was a highly statistical significant relations between sex and AO, LA, LEVD, PWT & FS 
with P value (0.001, 0.007, 0.001, 0.001 & 0.001) respectively. Also, there is statistical significant relations between 
sex and LVES, EF & Inter-ventricular septal thickness with P value (0.020, 0.013 & 0.034) respectively. But 
there was no statistical significant relations between sex and relative wall thickness also the table shows that males 
had higher echocardiographic diameters than females.

Table 2; Relations between echocardiographic parameters and sex

Sex

P valueM F 

Mean SD Mean SD

 AO\ cm. 2.70 0.33 2.57 0.31 0.001**

LA\ cm. 3.58 0.33 3.47 0.33 0.007**

LVED\ cm. 4.86 0.37 4.72 0.34 0.001**

LVES\ cm. 3.11 0.34 3.02 0.29 0.020*

PWT\ cm. 0.90 0.11 0.85 0.10  < 0.001**

FS % 35.70 4.00 34.38 3.66 0.007**

EF % 65.46 4.52 64.06 4.43 0.013*

Inter-ventricular septal 
thickness\ cm. 0.88 0.12 0.85 0.11 0.034*

Relative wall thickness 0.37 0.05 0.36 0.05 0.059
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(Unpaired t test, **P is highly significant if < 0.01). 
AO: aortic dimension, LA: left atrial dimension, 
LVED: end diastolic dimension, LVES: end systolic 
dimension, PWT: posterior wall thickness, FS% Left 
ventricle fractional shortening, EF%: Left ventricle 
ejection fraction, SD: stander deviation, M= male 
and F= female.

Discriminant function analysis for determination 
of sex using the most sensitive parameters in 
echocardiographic assessments shown in table 3 which 
were AO, LVED, PWT and FS.

Table 3; Canonical Discriminant Function Coefficients for determination of sex using Echocardiographic 
parameters 

Unstandardized coefficients Function

AO\ cm. 1.354

LVED\ cm. 1.305

PWT\ cm. 4.957

FS% 0.125

Constant -18.555

AO: aortic dimension, LVED: End diastolic dimension, PWT: posterior wall thickness, FS% Left ventricle 
fractional shortening, EF%. 

Functions at group centroid

Table 4 showed that positive scores are classified as males and negative scores are classified as females. The 
function at group centroid of discriminant score results in males (0.400) and females (- 0.400).

Table 4; Functions at group centroid of discriminant scores for each group for determination of sex using 
Echocardiographic parameters only

 Sex  Function

M 0.400

F -0.400

M= male & F= female. 

Calculating discriminant score and accuracy of sex 
determination model from measured echocardiographic 
parameters reveals the following results. A negative 
correlation was present between BMI and both QRS 
interval & QT interval. The stronger correlations were 
present with QRS interval (r=-0.234) then with QT 

interval (r=-0.219) as revealed in table 4. Also, there 
was a highly statistical significance between BMI and 
QRS & QT intervals with P value < 0.001. 

Discriminant score I (Determination of Sex using 
Echocardiographic parameters only) 
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Where AO: aortic dimension, LVED: End diastolic dimension, PWT: posterior wall thickness, FS% Left 
ventricle fractional shortening. 

Table 5 showed shows accuracy of sex determination model from measured Echocardiographic parameters 
using unstandardized canonical discriminant functions evaluated at group means in which 65.6% of original grouped 
cases are correctly classified. 

Table 5; Unstandardized canonical discriminant functions for determination of sex using echocardiographic 
parameters only evaluated at group means 

Classification Results

Sex
Predicted Group Membership

Total
M F

Original

Count
M 88 37 125

F 49 76 125

%
M 70.4 29.6 100.0

F 39.2 60.8 100.0

Count
M 86 39 125

F 49 76 125

%
M 68.8 31.2 100.0

F 39.2 60.8 100.0

65.6% of original grouped cases correctly classified.

M= male & F= female. 

Discussion

Regarding echocardiographic measurements 
relations with sex, results of the current work reported 
a highly statistical significant relation (P<0.01) 
between sex and most of measured echocardiographic 
parameters. Also, males had significantly larger mean 
values of LVED, LVES, IVSd, PWd, LA antero-
posterior dimensions and aortic root dimensions which 
had statistical significance with sex (p= 0.001), (p= 
0.020), (p= 0.034), (p < 0.001), (p= 0.007) and (p= 
0.001) respectively.

Similar results was traced by 7 who conducted their 
study on normal volunteers from 14-68 years old of age of 
both sexes at Sohag University Hospital. They reported 
there was increase in the mean value of different cardiac 
dimensions in males over females with significant 
difference which confirms that the discussed parameters 
are affected by type of gender. Also, their study showed 

that males had significantly larger LVEDD, LVESD, 
IVSd, PWd, LV mass, LA antero-posterior diameter and 
aortic root diameter with statistical significance with sex 
(p<0.0001 for each). The similarity between both studies 
may be explained by matched ages of studied groups and 
also, both studies were Egyptian studies.

But in contrast with the current study which showed 
that LV ejection fraction was higher in males with 
statistical difference with sex (p=0.013), while in the 
study of 4 LV ejection fraction was higher in females 
with no statistical difference with sex. This explained by 
difference of age groups in both studies.

Sex has significant independent influences on 
LV end-diastolic volume (EDV) and LV end-systolic 
volume (ESV). After puberty sex hormones have a great 
effect on cardiac structures and functions that reflect on 
echocardiographic measurements. 3

Regarding sex identification using 
echocardiographic parameters, using discriminant 
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function analysis for determination of sex by 
echocardiographic parameters, our study concluded 
a discriminant score = -18.555+ 1.354* (AO) +1.305* 
(LEVD) + 4.957* (PWT) + 0.125* (FS) where positive 
scores are classified as males and negative ones are 
classified as females.

On the other hand, 7 used simple linear logistic 
regression analysis to predict sex from each 
echocardiographic parameters and calculated equations. 
In which sex = 5.96-0.21* (AO) or 3.97-0.38*(P.W.T). 
The differences between both studies may argued to 
differences in group’s structure and statistical analysis 
used to interpret data in both studies.

Using discriminant function analysis for 
determination of sex via multiple parameters is more 
powerful than usage a simple logistic analysis. In which 
the independent variables are quantitative (cardiac 
parameters) started with testing the equality of means 
between males and females. Stepwise statistics revealed 
the significant predictors which were used to determine 
the discriminate function. 8 

Regarding relations of weight with sex, the 
current study found that females are heavier than 
males with mean value ranged from 59 to 69 kg 
in males versus 62 to76 kg in females which had 
statistical significance with sex (p =0.030). On the 
contrary, 4 said that; males were heavier than females 
70.7± 11.17 kg versus 65.62± 10.47 kg which had 
statistical significance with sex. Moreover, 9 said that; 
males were heavier than females (72; 82) in males versus 
(55; 67) kg which had statistical significance with sex. 

Regarding the relation of height with sex, the 
present study showed that males were taller than 
females with mean value ranged from 1.60 to 1.67 
m in males and from 1.60 to 161m in females which 
had highly statistical significance with sex (p <0.001). 
Similar results were conducted by 4 who reported that 
males were taller than females 1.7± 0.07 versus 1.64± 
0.08 m which had high statistical significance with sex 
(p <0.0001). Also, the current results came in agreement 
with 9 who said that males were taller than females 
(173;182) cm in males versus (160; 170) cm in females 
which had high statistical significance with sex (p 
<0.0001).

Conclusion and Recommendations

The Current study distinguishes itself from other 
studies by the selectivity of the healthy population, 
comprising both sexes, the broad range of ages, and 
the exhaustive set of measurements (body and cardiac). 
Presumptive categorization of persons according to 
sex can be achieved through cardiac profile measured 
by Echocardiography. Cardiac parameters shown to 
be affected by body metric measurements. We need to 
establish national data basis using the studied cardiac 
parameters for application in medico-legal investigations 
requiring individualization and positive identification of 
humans.
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Abstract
Background: CRHR1 receptors are very important for determining the initial HPA axis response to stressful 
events. Changes in the CRH system and chronically elevated CRH levels are involved in stress-related 
affective disorders.

Methods: The design of this study is a quasi-experimental approach / quasi experimental and one group 
design pre and post test design with group control. The population in this study were all trimester III 
primigravida mothers who examined their pregnancy in PPK I ranks of the XIV / Hasanuddin Kesdam and 
several health centers in Makassar in 2019. The sample in this study amounted to 24 respondents

Results: the mean CRHR1 gene expression value after was greater than the mean CRHR1 gene expression 
before. So this means that in the control group CRHR1 gene expression in third trimester pregnant women 
there will be a significant increase.

Conclusion: an increase in CRHR1 gene expression means that it can be concluded that prenatal yoga 
decreases CRHR1 gene expression before and after treatment. 

Keywords: MRNA expression, CRHR1 gene, prenatal yoga, primigravida 

Introduction

In achieving the Sustainable Development Goals 
(SDGs) targets that are a continuation of the MDGs, 
particularly in the health sector, the participation of 
various community elements, including health / midwife 
institutions, is needed. In achieving the SDGs goals, 
midwives can play a role in achieving the third target 
of the SDGs, namely healthy and prosperous life, 
specifically related to maternal and infant health1,2,3. 

Corresponding author:
Alfina Baharuddin
E-mail: alfina.baharuddin@umi.ac.id 

As a health service provider, midwives have a strategic 
and very unique role. Midwives as agents of reform are 
very close to the community and live in the midst of the 
community, and play a role in empowering women and 
the community4,5.

Under physiological conditions, stress exposure 
activates the hypothalamus-pituitary-adrenal (HPA) 
axis. The HPA axis accepts a variety of inputs, including 
stressors that affect the medial parvocellular nucleus 
paraventricular hypothalamus (mpPVN) neurons. 
These neurons will synthesize corticotropin releasing 
hormone (CRH) and arginine vasopressin (AVP). CRH 
is secreted into the pituitary portal circulation and binds 
to the type 1 CRH receptor binding (CRH-R1) in the 
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anterior pituitary and stimulates pro-opiomelanocortin 
(POMC) transcription through a process that involves 
the activation of adenylatsyclase16,7,8,9..

CRH is a critical upstream effector of pituitary and 
adrenal hormone secretion into the circulating blood. 
CRH and AVP bind to each receptor, CRH receptor 
type 1 (CRHR1) and AVP 1B binding receptor (V1bR) 
located in the pituitary gland. The distribution of CRH 
receptors in the brain is consistent with the important 
role of CRH as a mediator of integral stress response. 
Encephalic structures express abundant CRHR1 
including the dorsomedial hypothalamus nucleus, 
dorsolateral thalamic nucleus, supramammillary 
nucleus, anterior paraventricular thalamic nucleus and 
arcuate nucleus10,11,12.

Acute stress causes the rapid activation of 
parvocellular CRH neurons as shown by the rapid increase 
in c-fos and CRH primary transcripts, the latter showing 
the activation of CRH gene transcription. In this study, 
researchers focused on the molecular regulatory genes 
for the GR function, namely the FKBP5 and CRHR1 
genes. FKBP5 and CRHR1 are the main proteins that 
regulate stress response. Where FK506 binding protein 5 
encoded by genes (FKBP5) and G-protein coupled type-I 
CRH receptors encoded by genes (CRHR1), has been 
linked to several neuropsychiatric disorders. CRHR1 
was chosen in this study for several reasons, where CRH 
is one of the main stress factors in the CNS. CRHR1 
encodes the G-protein coupled type I CRH receptor 
(CRHR1), a protein that is essential for activation of 
signal transduction pathways that activate mesolimbic 
and HPA axis responses to various types of stress13,14..

CRHR1 receptors are very important for 
determining the initial HPA axis response to stressful 
events. Changes in the CRH system and elevated levels 
of CRH are chronically involved in affective disorders 
related to stress, especially anxiety and depression. 
Provision of central CRH in rodents raises phenotypic 
changes that lead to symptoms of affective disorders). 
Studies in animal models indicate that CRH’s behavioral 
and hormone effects can be ascribed to CRHR-mediated 
actions15,16,17

During the hypothalamic pituitary growth hormone 
(HPG) stress the axis is blocked at various levels. In 
addition to the direct inhibitory effect of glucocorticoids 

on the HPG axis, increased CRH stimulates the release 
of somatostatin (SRIF) which is synthesized in PVN. 
SRIF further inhibits the secretion of growth hormone-
releasing hormone (GHRH) in the arcuate nucleus (Arc) 
and growth hormone (GH) by the anterior pituitary 
somatotrope. Growth hormone exerts its anabolic action 
through the production of insulin-like growth factor 1 
(IGF1) in the liver18,19.

Stress besides pressing the HPA axis can also 
affect other neuroendocrine systems. Stress compresses 
the hypothalamic-pituitary-gonadal (HPG) axis on 
various species. The main mediator in this inhibition 
is stress-induced CRH stimulation. Increased CRH 
into the hypothalamic-pituitary portal blood flow 
system which successively stimulates the secretion of 
adrenocorticotropic hormone (ACTH) from the anterior 
pituitary.and also interpreted as a holistic approach in 
the form of physical, mental and spiritual20.21.

Materials and Methods

This study uses quantitative research with quasi 
experimental / quasi experimental approaches and 
one group design pre and post test design with group 
control. The population in this study were all trimester 
III primigravida mothers who examined their pregnancy 
in KDP I ranks of the XIV / Hasanuddin Kesdam and 
several Puskesmas in Makassar in 2019. The sample in 
this study amounted to 24 respondents.

CRHR1 mRNA expression check with realtime 
PCR

How Realtime PCR works to determine the CRHR1 
gene mRNA expression profile.

1) The process of primary oligonucleotide specific 
genes for the CRHR1 and b-actin genes as housekeeping 
gene (internal control).

2) Detect CRHR1 mRNA gene using forward and 
Reverse specific primers

3) PCR conditions with a temperature of 95oC for 
10 seconds and 60oC for 30 seconds for 45 cycles.

4) And adapted to the Tomomi Yajima protocol 
where the qRT PCR uses the sybrgreen qRT-PCR master 
mix kit, one step. This protocol is optimized for real time 
PCR machine CFX Connect System (USA) instruments.
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5) Reference to the passive coloring is included in 
the reaction, diluted 1: 500. Dyes containing dyes are 
kept away from light. Dilute 2 x SYBR Green QRT-
PCR master mix and store on ice. Following the initial 
melting of the master mix, the unused portion is kept 
at 4oC with a note, avoiding the repetitive freeze-liquid 
cycle.

6) The reaction of the experiment is prepared by 
adding the following components. Prepare a mixture of 
reagents for the reaction using several components as 
below.

7) Mixed reagents by taking a final volume of 25 
µl including mRNA samples extracted according to the 
protocol Hatta, et al. 2017)

8) 12.5 µl of 2 x SYBR Green QRT-PCR master 
mix plus x µl from the initial primer (optimized 
concentration) plus Nuklease - free PCR - H2 level x µl 
final primer (optimized concentration) and also 0.375 µl 
reference dye solution from step 1 (optional) as well as 
1.0 μl of RT / Rnase a mixture of enzyme blocks with 
25 μl of the total reaction volume can also be used. The 
reaction is mixed slowly so as not to form bubbles (not 
rotated), then distribute the mixture to the test test tube 
by adding x µl of RNA to each test tube. 

Result

Tabel 1: Test results for normality levels of 

Group Pengamatan p-value Distribusion

control Before 0.087 Normal

After 0.867 Normal

Treatment Yoga Before 0.354 Normal

After 0.276 Normal

In table 2, the comparison test of CRHR1 gene expression used paired sample t test.

Table 2 Results of comparison tests before CRHR1 gene expression and after treatment

Group treatment 
Before 

Rerata ± SD
After 

Rerata ± SD
p-value

Control 5.79±0.51 8.58±0.6 T

Treatment yoga 6.24±0.52 5.71±0.46 0.015 

Table 2 shows the mean value of CRHR1 gene expression after the greater value than the mean CRHR1 gene 
expression before. So this means that in the control group CRHR1 gene expression in third trimester pregnant women 
there will be a significant increase.

Table 3 Test results for comparing CRHR1 gene expression

Treatment 
Control

Rerata ± SD
Treatment 

Rerata ± SD
p-value

Before 5.79±0.51 6.24±0.52 0.045

After 8.58±0.6 5.7±0.45 0.000
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Table 3 shows that there are significant differences (p = 0.045 <∝) on average CRHR1 gene expression. This 
means that the treatment of Yoga exercises in third trimester pregnant women can reduce CRHR1 gene expression.

Table 4 Correlation test results between variables

corelasi variable N coefisien korelasi (r) p-value

 Anxiety level with CRHR1 12 0.853 0.000

cortisol with gen CRHR1 12 0.956 0.000

Discussion

The mean CRHR1 gene expression results before 
treatment (6.24 ± 0.52) after treatment (5.71 ± 0.46). 
The average CRHR1 gene expression after the value was 
smaller than the average CRHR1 gene expression before 
being treated. This means that in the treatment group 
CRHR1 gene expression in third trimester pregnant 
women will be a significant decrease. In other words 
there is the effect of Yoga exercise treatment on CRHR1 
gene expression in third trimester pregnant women,

There was a significant difference (p = 0.045 <∝) 
mean CRHR1 gene expression at 27-28 weeks gestation 
between the control group (before) (5.79 ± 0.51) and the 
treatment group (before) (6.24 ± 0.52). Based on the mean 
value of CRHR1 gene expression in the treatment group 
did not differ greatly with the mean value of CRHR1 
gene expression in the control group. This means that it 
can be assumed that the mean CRHR1 gene expression 
initially did not differ greatly between the two groups.

Based on the mean value of CRHR1 gene expression 
in the treatment group the value is smaller when compared 
with the average value of CRHR1 gene expression in the 
control group. This means that third trimester pregnant 
women who did not receive yoga exercises showed a 
high CRHR1 gene expression when compared to third 
trimester pregnant women who received yoga exercises. 
In other words, the treatment of Yoga exercises in third 
trimester pregnant women can reduce CRHR1 gene 
expression. So the third minor hypothesis has been 
proven, that is, there is a difference in effect between 
non-action and prenatal Yoga exercises on CRHR1 gene 
expression in primigravida trimester III.

This study is in line with Four case control studies 
analyzing CRHR1 polymorphisms in 2336 Caucasian 
individuals, of which 1100 were suicidal individuals 
and 1236 were control subjects. analyzing Irish and 
Canadians with each attempted suicide, found a 
significant relationship between the CRHR1 gene and 
the severity of suicide behavior (p> 0.05). His study of 
135 bipolar disorder patients was recruited for clinical 
assessment of childhood trauma and suicides through the 
childhood trauma questionnaire (CTQ) and the Columbia 
Suicide Severity Rating Scale (C-SSRS), investigating 
trauma in childhood and genetic variability on the HPA 
axis independently or interacting, in suicide attempts 
in bipolar disorder patients. Results of individuals 
with higher total CTQ scores, emotional abuse, sexual 
harassment and emotional neglect are more likely to 
indicate suicide22,23.

An increase in antenatal pressure has been associated 
with negative outcomes in both the mother and fetus. One 
mechanism that is thought to underlie this relationship 
is the hypothalamic-pituitary-adrenal (HPA) axis. It is 
important to remember that the function of the HPA 
axis is not only modulated by environmental stimuli, 
but is also partly determined by genetic factors. in his 
research proved that the CRH-BP gene is marginally 
linked to suicidal behavior. The CRH-BP protein binds 
to CRH which limits its bioavailability and hence 
prevents activation of the CRH receptor and further 
signaling of the HPA axis. People carrying CRH-BP 
alleles rs7728378-C are more likely to report a history 
of suicidal behavior. It can be explained that abuse in 
childhood has been linked to permanent changes in the 
HPA axis, a stress management system with damaging 



Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4      669

effects on the developing brain that can be linked to 
behavioral problems in life in adulthood18,16,20.

Stress induces activation of the HPA shaft, which 
is under the control of several neurotransmitter systems. 
corticotropin-releasing hormone (CRH) is released 
from the hypothalamus paraventricularis (PVN) nucleus 
into the portal venous system, where this hormone 
is transported to the anterior pituitary to stimulate the 
secretion of adrenocorticotropic hormone (ACTH) 
into the blood circulation. ACTH is transported to the 
adrenal gland cortex, where it activates the release of the 
primary stress hormone cortisol into the bloodstream. 
Cortisol itself regulates the activation of the HPA axis 
through negative feedback by binding to glucocorticoid 
receptors (GR) in the anterior pituitary and in the 
hypothalamus24,25,.

Conclusion

There was a significant difference in the mean 
CRHR1 gene expression in the control group before 
(5.79 ± 0.51) and after observation (8.58 ± 0.6), it could 
be interpreted that there was an increase in CRHR1 gene 
expression meaning it could be concluded that prenatal 
yoga decreased CRHR1 gene expression before and 
after treatment.
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Abstract
Background: During pregnancy, maternal cortisol increases 2-4 times. Every type of body response in the 
form of stress, both physical and psychological stress can increase ACTH secretion, which in turn can 
increase cortisol levels.

Methods: This study uses quasi experimental / quasi experimental one group design pre and post test design 
with group control. The sample in this study was 24 respondents. . Cortisol level examination tool uses a 
microplate reader with the ELISA examination method.

Results: There was a significant difference (p = 0.000 <∝) of the average cortisol level in the control group 
before observation (54.43 ± 25.86) and after observation (459.15 ± 28.08Whereas in the treatment group 
showed a significant difference (p = 0.004 <∝) the average cortisol level before being treated (65.26 ± 28.74) 
and after being treated (53.65 ± 23.68) Yoga exercises.

Conclusion: There was a significant difference (p = 0,000 <∝), mean cortisol levels in the control group 
before observation (54.43 ± 25.86) and observations after (459.15 ± 28.08), whereas in the treatment group 
there were significant differences (p = 0.004 <∝ ) it can be concluded that prenatal yoga reduces cortisol 
levels before and after treatment. 

Keywords: Cortisol, blood level, ELISA, pregnant, Trimester III 

Corresponding author:
Alfina Baharuddin
alfina.baharuddin@umi.ac.id 

Introduction

Cortisol is the main product of the hypothalamus-
pituitary-adrenal (HPA) axis, secreted both in response to 
threats and in a strong and consistent pattern throughout 
the day (diurnal cortisol rhythm). Cortisol has many 
effects on the body, including building up energy and 
shutting down systems that are not essential for dealing 
with threats, and also affect memory and mood1,2.

Under normal circumstances, stress hormones 
are released in small amounts throughout the day, but 
when faced with stress these hormone levels increase 
dramatically (in the range of 5-20 times). Each type of 
body response in the form of stress, both physical stress 
and psychological stress can increase secretion ACTH, 
which can ultimately increase cortisol levels. In conditions 
of anxiety, anxiety and depression, cortisol secretion 
increased3,4,5 Increased cortisol affects the function of 
almost every cell and tissue in the body by activating 
glucocorticoid receptors (GR) and mineralocorticoid 
receptors (MR) that modify gene expression programs 
through direct binding to specific DNA sequences and 
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recruitment of transcription complexes6,7.

Several clinical studies have examined stressors 
that occur naturally and most report insignificant or low 
relationships. This is especially true for studies that use 
a single measure of cortisol from amniotic fluid, serum 
or saliva. Ecological momentary assessments are used to 
simultaneously assess mood and cortisol 5 times a day 
for 3 days in 83 women (6-37 weeks gestational age). 
possible cortisol as a biological relationship between 
maternal psychological stress during pregnancy and 
fetal development8,9.

The results from multilevel analysis showed a 
strong relationship between negative mood and cortisol. 
For every 1.0% increase in negative moods there is an 
appropriate 1.9% increase in cortisol. This association 
was not affected by advanced gestational age cross-
sectional studies at the end of pregnancy in 79 women to 
investigate the relationship between the factors involved 
in anxiety and depression10,11,12.

Some regression analysis shows that depressed 
subjective feelings explain more than 50% of the 
variation of BDI and STAI scores. Plasma cortisol is not 
a significant predictor of psychometric scores and did not 
show a significant correlation with them in correlation 
analysis, and subjects with low and high cortisol levels 
showed the same psychometric scores. The mechanism 
that mediates the effects of subjective pressure remains 
unclear: candidates who might include monoamine 
neurotransmission and / or changes caused by stress 
in the expression or distribution of glucocorticoid 
receptors13,14..

Research to test one potential mechanism by 
examining the relationship between pregnancy anxiety 
and maternal salivary cortisol on 4 occasions during 
pregnancy in a sample of 448 women. Strong evidence 
from animal models shows that maternal pressure 
predicts increased fetal glucocorticoid exposure through 
synthesis and release of maternal glucocorticoids but 
similar evidence in humans that links pregnancy anxiety 
(or general maternal pressure) with increased levels of 
maternal cortisol during pregnancy is still lacking5,9

During pregnancy, maternal cortisol increases 2-4-
fold, and crosses the placenta but is limited because the 
pathway is regulated by the enzyme 11β-hydroxysteroid 

dehydrogenase (11β-HSD2: Maternal cortisol accounts 
for about 30-40% of the variability in fetal cortisol 
concentration. Physiological increase in glucocorticoid 
levels during the pregnancy, facilitating fetal organ 
maturation by promoting cell differentiation Synthetic 
glucocorticoids (including dexamethasone or 
betamethasone) are given during the third trimester of 
pregnancy at risk of preterm delivery to increase the 
survival rate and maturation of the lungs15,16. Based on 
these references, researchers are interested in examining 
cortisol levels in pregnant women with prenatal yoga 
treatment. 

Materials ad Methods

This study used quasi experimental one group 
design pre and post test design with group control. In 
this study the researchers’ treatment or intervention 
was prenatal Yoga exercises in third trimester pregnant 
women (UK 28-40 weeks) ,The sample in this study was 
24 respondents.

Cortisol examination procedure;

a) Prepare samples, reagents, main solutions and 
equipment

b) Let the blood sample freeze for 2 hours at 4 ° C. 
Do it

c) Centrifugation for 15 minutes, then immediately 
assay checks or can be divided and stored at temperatures 
<-20 ° C (≤ 1 month), or -80 ° C (≤ 6 months). Blood 
tubes must be disposible, sterile.

d) Reagents are prepared at room temperature

e) Dilute 30 ml of WBC to 750 ml of wash buffer 
with distilled water.

f) If crystalline deposits are found in the Wash 
Buffer Consentrate, warm at 40 ° C and shake gently 
until the crystals dissolve.

g) The solution must be cooled to room temperature 
before use

h)  Standard Solution

1. Prepare a standard solution 15 minutes before 
use.



Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4      673

2. Standard with 1 ml Sample Diluent, allow 10 
minutes to dissolve.

3. This reconstruction produces 40 ng / ml stock 
solution. Then make serial dilutions (40, 20, 10, 5, 2.5, 
1.25, 0.63, 0 ng / mL).

i) Procedure:

1. Add 50 μl of standard or sample to each 
microplate hole.

2. Add 50 μl Biotinylated Detection AB. 
Incubation 45 minutes at 37 ° C

3. Aspiration and wash 3 times

4. Add 100 μl HRP Conjugate. Incubation 30 
minutes at 37 ° C

5. Aspiration and wash 5 times

6. Add 90 μl Substrate Reagent. Incubation for 15 
minutes at 37 ° C

7.  Add 50 μl Stop Solution. Read at 450 nm right 
away.

8. Calculation of results in the form of OD values. 
Real values   or concentrations are generated by entering 
OD values   in standard curves. 

Result 

Table 1 Characteristics of education level and type of work

V a r i a b l e
Group 

p-valueControl
(%)

Treantment 
(%)

Level education 0.590

- SMA 1 (8.3%) 3 (25%)

- D3 11 (91.7%) 9 (75%)

Type work
- House wife 
- Wiraswasta

1.00010 (83.3%) 11 (91.7%)

2 (16.7%) 1 (8.3%)

The results level education test analysis on the distribution of data on the education level of pregnant women in 
Table 3 showed no significant difference (p = 0.590> ‐) which was divided into 2 levels of education. Namely: high 
school and D3. Whereas there was no significant difference in the type of work (p = 1.00> ∝) 

Table 2: The Comparison Of Cortisol Levels Before And After Treatment 

Group observation 
Before 

Rerata ± SD
After 

Rerata ± SD
p-value

Control 54.43±25.86 459.15±28.08 0.000

Treatment Yoga 65.26±28.74 53.65±23.68 0.004 
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Table 2 shows that there is a significant difference 
(p = 0,000 <∝) of the average cortisol level in the control 
group before observation (54.43 ± 25.86) and after 
observation (459.15 ± 28.08). it means Whereas in the 

treatment group showed a significant difference (p = 
0.004 <∝) the average cortisol level before being treated 
(65.26 ± 28.74) and after being treated (53.65 ± 23.68) 
Yoga exercises

Table 3 The Correlation Test Results Between Variables In The Group

Treatment After Yoga Exercises 

Correlation of variable n Koefisien korelasi (r) p-value

Level anxiety and kortisol 12 0.853 0.000

Cortisol With FKBP5 12 0.937 0.000

Discussion

In the results of this study the treatment of Yoga 
exercises in third trimester pregnant women can 
significantly reduce cortisol levels. So the third minor 
hypothesis has been proven, that is, there is a difference 
in effect between non-action and prenatal Yoga exercises 
on cortisol levels in primigravida trimester III.

In line with previous studies where anxiety 
disorders were associated with increased levels of basal 
cortisol in saliva as well as in plasma. Stress conditions 
during pregnancy will affect hormonal changes and 
fetal growth, especially in the hormone cortisol and will 
result in impaired fetal growth such as low birth weight 
and abnormal body length. Several studies have shown 
that depression is associated with hyperactivity from 
the hypothalamic-pituitary-adrenal (HPA) axis which 
results in high cortisol levels17,18,19.

During pregnancy, maternal cortisol increases 2-4 
times. The physiological increase in glucocorticoid 
levels during pregnancy, facilitates maturation of 
the fetal organs by promoting cell differentiation. 
Synthetic glucocorticoids (including dexamethasone 
or betamethasone) given during the third trimester of 
pregnancy are at risk of preterm delivery to increase the 
survival rate and maturation of the lungs8,110,114.

Research conducted on white rats (Rattus 
Norvegicus) that formation of cortisol and cortisol 
secretion increased six times in a mouse within 4 to 

20 minutes after fracture of the two bones in his legs 
which caused the rat to be stressed. This is in line with 
the literature that stress can cause an increase in ACTH 
secretion by anterior pituitary gland followed by an 
increase in cortisol hormone secretion within a few 
minutes, prenatal yoga reduces anxiety and decreases 
cortisol levels. 20

Stressors activate the hypothalamic-pituitary-
adrenal (HPA) axis, which triggers the secretion of 
glucocorticoid hormones (cortisol for humans and 
corticosterone for mice) to drive systemic changes in 
physiological patterns, which aim to return the body to 
homeostasis. Exposure to high levels of glucocorticoids 
can cause changes in fetal programming, as well as affect 
the development of glucocorticoid receptors in the fetal 
brain. For mothers, glucocorticoids induce physiological 
and behavioral changes that can interfere with hereditary 
care4,9,13.

Initially, stress causes an increase in diurnal 
cortisol, facilitating the recruitment of energy and 
coping resources. However, repeated or sustained 
increases in cortisol can cause damage to the negative 
feedback system of cortisol secretion, resulting in flat 
slopes and negative clinical and health outcomes13,20. 
Heterogeneity in the relationship of chronic stress to 
diurnal slope indicates that some individuals are more 
susceptible than others to a disturbance in the healthy 
relationship between stress and cortisol secretion. One 
factor that might be a genetic risk. 21,22
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When cortisol levels begin to fall, the inhibitory 
effect of cortisol on the hypothalamus and anterior 
pituitary decreases so that the factors that stimulate 
increased cortisol secretion (CRH-ACTH) will increase9. 
This system is sensitive because cortisol production or 
excessive administration of cortisol or other synthetic 
glucocorticoids can quickly inhibit the hypothalamic-
pituitary axis and stop the production of ACTH23,24. This 
study contradicts previous results, in which researchers 
investigated whether anxiety disorders were associated 
with the HPA axis by using a new method of assessing 
cortisol in hair for a method that was considered to 
provide a retrospective cortisol index of secretion 
over a long period of time. The results showed lower 
hair cortisol levels in anxiety disorder patients than in 
healthy controls. This interpretation tentatively indicates 
the condition of anxiety disorders is associated with 
hypocortisolism3,25.

The hypoactive HPA axis model has been used to 
explain adrenocortical activity in other psychiatric and 
psychosomatic disorders as well as in stress illustrating 
that participants who exhibit hypocortisolism often 
exhibit a series of symptoms characterized by increased 
sensitivity to stress, pain and fatigue26. which is 
characterized by increased sensitivity to stress, pain 
and fatigue. The pathway that leads to hypocortisolism 
is likely to result from exacerbated worries, higher 
tension and anxiety may lead to an initial increase in 
adrenocortical activity, namely hypercortisolism. With 
the increase in the mechanism of chronic compensation 
becomes activated and gradually produces a weakening 
of cortisol secretion, namely hypocortisolism. 16,20 

Conclusion

There was a significant difference (p = 0.000 
<∝), mean cortisol levels in the control group before 
observation (54.43 ± 25.86) and after observations 
(459.15 ± 28.08), whereas in the treatment group there 
were significant differences (p = 0.004 <∝) cortisol 
levels before being treated (65.26 ± 28.74) and after 
being treated (53.65 ± 23.68), it can be concluded that 
prenatal yoga reduces cortisol levels before and after 
treatment.
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Abstract 
The sediments were analyzed for total organic carbon content-(TOCC), grain size-(GS), and PNAH levels 
and origins. The sediments were taken from 9 stations-(ST) on ROSA. Gas chromatography-(GC) analysis 
showed that the PNAH level in ROSA sediments was comparatively low to medium compared to other 
world locations. The PNAH total levels varied from 31.86 ng/g dry weight-(DW)-(ST 9) to 88.99 ng/g DW-
(ST 6). The highest PNAH levels were close to oil pollution sources at ST 2, 4, 6, and 8. The TOCC ranged 
from 0.32 % to 1.64 %. The data suggested that the PNAH levels in the ROSA were linked to TOCC and GS. 
The PNAH compounds and ratios and analysis of principal components-(AOPC) indicated that the PNAH 
sources in the river were biogenic-(organisms), pyrogenic-(combustion), and petrogenic-(petroleum). 
Ecological risk evaluation showed that PNAH did not cause any deleterious impacts on the ROSA. 

Keywords: Water pollution, aromatic hydrocarbons, organic carbon, Shatt Al-Arab. 

Introduction

The PNAH are a widespread and stable group 
of pollutants in the aquatic environment. They have 
long transportation capacity and causes harmful 
environmental impacts1. There are many PNAH in 
nature but 16 compounds of them are usually studied, 
classified by the US-EPA as highly toxic. PNAH are 
generally hydrophobic and slightly soluble in water. 
PNAH of high-molecular-weight-(POHMW)-(≤ 4 
rings) are slightly soluble in water, low evaporation and 
highly lipophilic than PNAH of low-molecular-weight-
(POLMW)-(≥ 3 rings)2. 

Because of the hydrophobic nature of PNAH, 
tend to correlate with organic materials in the aquatic 
environment, so sediments are the ultimate PNAH stores 
in the water and are a good tools for monitoring PNAH3. 

The PNAH accumulation in sediments is due to the 
industrial and nature releases of them4. PNAH industrial 
emissions include petrogenic and pyrogenic sources. 
Pyrogenic sources include fossil fuel combustion, trees 
and weeds burning, and volcanic eruptions, etc. Whereas, 
PNAH petrogenic sources are linked to the spills of oils4. 
The PNAH from petrogenic or pyrogenic sources show 
different behaviors and distribution. Pyrogenic PNAH 
are more closely associated with sediments and resistant 
to biodegradation than petrogenic2. 

Exposure to hydrocarbons has many health-
damaging effects such as reproductive disorders, 
mutations in DNA, and cancer. Several guidelines for 
estimating PNAH damage to aquatic organisms have 
been documented by authors and environmental concern 
international organizations1. 

The employ PNAH ratios having the same molecular 
mass enables us to explain the PNAH formation and 
sources. Various criteria have been established to 
demonstrate the PNAH origin in aquatic sediments such 
as phenanthrene/anthracene-(PH/AN), fluoranthene/
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pyrene-(FL/PY), anthracene/anthracene+phenanthrene-
(AN/AN+PH), benzo[a]anthracene/benzo[a]
anthracene+chrysene-(BA/BA+CH), and fluoranthene/
fluoranthene+pyrene-(FL/FL+PY)6. 

Despite great global interest in the PNAH 
effects on the ecosystem. Little is known about their 
concentrations and sources in some world countries. 
Iraq has many industries, but it has not focused much 
on monitoring PNAH in its environment. There is also 
restricted knowledge about the range to which different 
combustion processes attribute to PNAH releases. 

This paper aims to study the PNAH existence, 
distribution and sources in the ROSA sediments. The 
ROSA is an important and unique ecosystem due to the 
presence of many aquatic habitats and species that live 
in a completely different environment (Arabian Gulf). 
However, it is described as having considerable inputs 
of various pollutants that come from urban areas and 
industrial locations. This ecosystem, over the years, due 
to its proximity to many villages, towns and various 
human activities such as agricultural, industrial and 
municipal efficacies, possesses the PNAH accumulation 
and other pollutants in its sediments7. 

The study area is located in the city of Basrah, 
between longitudes, 29°56’33.8’’ N and 30°48’10.6’’ 
N and latitudes, 47°45’03.8’’ E and 48°34’37.4’’ E 
in southern Iraq. The region consists of a number of 
urban, suburban, and rural settlements surrounding the 
ROSA. Many lands in the area are used to grow different 
crops and trees. Solid waste disposal and wastewater 
treatment sites are also part of land use. Moreover, the 
area is distinguished for containing some heavy and light 
industries, in addition to power stations and oil refineries 
scattered along the ROSA banks. The area also has sites 
for burning municipal, agricultural and household waste. 
The average annual temperature is 25 °C, ranging from 
13 °C-(January) to 33 °C-(July). The average annual 
downpour is 141 mm, and its duration is from October-(1 
mm) to December-(29 mm). 

Materials and Methods

The used glassware has been completely cleaned out. 
All solvents were of an analytical degree and distilled 
before work. Anhydrous sodium sulfate-(Na2SO4) ashed 
in 450 °C. Silica and alumina were solvents washed and 

dried prior to use. 

Forty-five samples of superficie sediment were 
taken at a depth of 10-30 cm from 9 ST located along 
the ROSA during 2019. The ST were Karmatt-Ali-(ST 
1)-(30°48ʼ10.6ˮ N-47°45ʼ03.8ˮ E), Nahran-Amar-(ST 
2)-(30°45ʼ05.0ˮ N-47°39ʼ53.0ˮ E), Al-Hurtha-(ST 
3)-(30°39ʼ48.0ˮ N-47°44ʼ41.0ˮ E), Basrah-Center-(ST 
4)-(30°33ʼ00.0ˮ N-47°47ʼ10.0ˮ E), Abu-Al-Khaseeib-
(ST 5)-(30°27ʼ44.5ˮ N-48°00ʼ06.0ˮ E), Abadon-
(ST 6)-(30°03ʼ42.0ˮ N-48°27ʼ03.0ˮ E), Al-Sibea-
(ST 7)-(30°20ʼ16.5ˮ N-48°15ʼ34.5ˮ E), Al-Faw-(ST 
8)-(29°58ʼ28.6ˮ N-48°29ʼ09.5ˮ E) and Ras-Al-Beshea-
(ST 9)-(29°56ʼ33.8ˮ N-48°34ʼ37.4ˮ E).The samples 
were then transferred to the laboratory with plastic bag 
and stored at 3.5 °C. The sediments were exsiccated, 
homogenized, grinded with mortar and maul, and sifted 
with 400 µm sieve before analysis.

PNAH was extracted from sediment samples 
depending on the procedure of Jiao et al.2. About 30 g 
of sediment was placed in Soxhlet and extracted for 18 
hours using hexane and methylene chloride (250 ml, 
1:1). The extract was reduced to 2.5 ml by nitrogen gas. 
The extract was then cleaned up with a chromatographic 
column containing activated silica and alumina (10 g, 
100-200 mesh) and Na2SO4 (1 g). PNAH was eluted 
with benzene (20 ml). Benzene was removed and the 
remaining sample was analyzed by GC. 

To validate the sediment samples, they were spiked 
with a standard mixture (1 µl, 100 mg/l) of 16 PNAH 
to distilled water (500 ml) pre-extracted with solvent 
(30 ml) (blank). After that, the spiked sediments were 
extracted and analyzed. The PNAH standard were 
employed to calibrate the GC. 

The PNAH were analyzed by using GC-(Agilent-
USA) equipped with flame ionization detector-(FID) 
(Agilent-USA). The detector and injector running 
temperatures were 300 °C and 320 °C. The column 
temperature was set at 50 °C to 8 minute and then 8 
°C/minute for 350°C. The rate of PNAH standards 
recoveries ranged of 87.6 % to 96.8 %. The limit of 
detection varied of 0.16 to 0.81 ng/g DW. 

The sediment GS analysis was performed based 
on the traditional procedure of Folk8. The TOCC were 
estimated by titration technique of Walkey’s and Black9. 
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PNAH concentrations were statistically analyzed. 
The standard error-(SE) for replications was calculated. 
One-way analysis of variance-(ANOVA) was used to 
compare between samples multiple groups. Statistical 
significance was determined as P <0.05. The AOPC 
was employed to identify different PNAH sources. The 
data on the correlation matrix was analyzed by SPSS-
(version16) of Windows-(I.B.M., Armonk, USA). 

Result and Discussion

PNAH are introduced to the aquatic environment 
through natural and industrial operations4. The PNAH 
estimation in the ROSA sediments reflected their 
emission sources (pyrogenic or petrogenic). The total 
PNAH (naphthalene-(NA), acenaphthylene-(AC), 
acenaphthene-(AE), fluorene-(FU), phenanthrene-(PH), 
anthracene-(AN), fluoranthene-(FL), pyrene-(PY), 
benzo[a]anthracene-(BA), chrysene-(CH), benzo[b]
fluoranthene-(BF), benzo[k]fluoranthene-(BK), 
perylene-(PE), benzo[a]pyrene-(BP=), indeno[1,2,3-
cd]pyrene-(IP) and benzo[g,h,i]perylene-(BG)) 
concentrations ranged from 31.86 ng/g DW-(ST 9) to 
88.99 ng/g DW-(ST 6) with high concentrations in the 
ROSA sediments close to the locations of high pollution 
sources (ST 2, 4, 6 and 7) (Fig. 1). The ROSA is habitat 
of numerous industries and human events, which may 
illustrate the marked variation in PNAH concentrations 
in the different ST sediments. The ROSA is exposed 
to PNAH pollution from various sources, including 
sewage waste, the waste of industrial, agricultural and 
household and the oil disposal from petroleum refineries 
and tankers, as well as the oil natural leakage from the 
ROSA oil production sites7. By comparing of the PNAH 
levels in the ROSA sediments with other world sites, the 
PNAH levels are high compared to studies of Wang et 
al.10 and Zrafi et al.6, and lower than those reported by 
Shilla and Routh1 and Adeniji et al.11. 

The PNAH determination origin depends on the 
aromatics identification of particular sources. The FL 
and PY existence refers the pyrolysis importance because 
these components consist of condensing POLMW at 
elevated temperatures6. The CH is an ideal aromatic that 
indicates to petroleum origin because of its resistance to 
biodegradation and non-biological factors12. Therefore, 
the high CH concentration in the ROSA sediments (ST 
2, 4, 6 and 7) suggest a petrogenic origin. The PE origin 

remains dialectical. Lin et al.3 reported the PE origin 
in the marine environment sediments from terrestrial 
organisms. While, Wang et al.11 showed that the PE 
origin is more from the aquatic environment. Shilla 
and Routh (2018) indicated that the PE source in the 
marine sediment is organic detritus. Likewise, small 
PE concentrations may come from industrial activities 
(Zrafi et al., 2013). In current sediments, PE is present in 
all ST (5.57 - 8.78 ng/g) with high concentrations at ST 
1, 3, 5, 8 and 9, a large part of which is reckoned to the 
terrestrial origin. 

 

Fig. 1: PNAH spatial profiles in the ROSA 
sediments.

POLMW and POHMW identification is a valuable 
tool in determining oil pollution sources. Petroleum 
sources have comparatively high levels of POLMW-(2 
and 3-rings), while POHMW-(≤ 4-rings) is an ideal 
feature of pyrolysis sources1. In the ROSA sediments, 
POHMW-(4 to 6-rings) predominated over POLMW 
(Fig. 2). This may be due to the high POHMW adsorption 
by sediments and POLMW constantly subjected to 
the biodegradation10. POHMW has been found to 
be environmentally stable caused carcinogenicity 
and genotoxicity, and these effects increase as their 
molecular weight increases11. 

With the geochemistry advancement, some ratios 
were developed to distinguish between PNAH sources. 
PH/AN <3 denotes pyrogenic source and >3 indicates 
petrogenic source3. FL/PY ratio of less than 1 indicates 
a petroleum source, while a ratio greater than 1 refers 
pyrolysis6. AN/AN+PH ratio of less than 0.1 indicates 
petroleum and diagenesis origin, while more than 0.1 
are properties of combustion operations4. FL/FL+PY 
less than 0.4 denotes crude oil, diesel and gasoline 
combustion, and between 0.4 to 0.5 refers crude oil 
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burning and more than 0.5 indicates to pyrogenic sources1. 
BA/BA+CH <0.20 is the petroleum characteristic, from 
0.20 to 0.35 indicates crude oil burning, and more than 
0.35 means combustion processes11. The current ratios 
indicated that the sediments PNAH in the ST 2, 4, 6 and 
7 are from petrogenic and combustion sources. While 
the PNAH source in the ST 1, 3, 5, 8, and 9 may be 
from the pyrolysis origin (Table 1), however, the last 
ST cannot be excluded from the petroleum inputs due 
to the presence of many oil effectiveness in the ROSA 
attributed to PNAH. 

 

Fig. 2: PNAH distribution in the ROSA sediments. 

PNAH contamination sources were identified in the 
ROSA sediments using AOPC. The major components 
in AOPC results formed 41.3%, 18.9% and 12.1% of 
the total variance (Table 2). PC-1 was highly loaded 
on POLMW, and identified as petrogenic. PC-2 was 
strongly loaded on parent-PNAH, and could be identified 
as a pyrogenic. PC-3 was heavily loaded on none of the 
PNAH, which was determined as an unknown source. 
The AOPC data showed that there are various PNAH 
sources in the sediments. 

Several factors affecting PNAH levels have been 
found in sediments. Among them, TOCC and GS 
are examined in this study. TOCC % and GS for the 
sediments are shown in Table (3). TOCC % ranged 
from 0.33 % (ST 9) to 1.63% (ST 6). The difference 
in TOCC between ST sediments may be due to the 

variation in environments and organic matter sources. A 
direct relationship has been found between PNAH and 
TOCC % (r= 0.99). The organic matters significance for 
sediments in the PNAH partitioning demonstrated by4. 

Guidelines of sediment quality-(GOSQ) are a 
good instrument for assessing the harmful effects of 
pollution in aquatic sediments11. The range of low 
impacts-(ROLI), range of medium impacts-(ROMI), 
level of threshold impacts-(LOTI), and level of probable 
impacts-(LOPI) are employed to estimate the PNAH 
environmental toxicity in sediments (Fig, 3). In the 
following chemical concentrations ranges, the harmful 
bio-influences anticipated scarcely (<ROLI/LOTI), 
occasionally (≥ROLI/LOTI and <ROMI/LOPI) and 
repeatedly (≥ROMI/LOPI) (Olayinka et al., 2019). 
The estimations exhibited that PNAH concentrations 
were lower than the values   of ROLI and LOPI at all 
investigating ST by comparing pollutant levels with 
GOSQ. It can be concluded that PNAH does not cause 
any harmful bio-effects in the ROSA sediment. 

Conclusions 

Sediment analysis provides worthy data on the 
PNAH levels and origins in the environment. This 
investigate demonstrated the dominance of POHMW 
over POLMW. Comparing with other world sediments, 
PNAH contamination was moderate. The most polluted 
ST with PNAH are close to heavy oil pollution sources 
(ST 2, 4, 6 and 7). The PNAH distribution in sediments 
shows a direct relationship with TOCC and GS. PNAH 
environmental risk assessment indicated that PNAH 
levels do not produce any instant bio-effects on the 
ROSA. Depending on PNAH profiles, markers and ratios 
and AOPC can be deduced that the PNAH origin in the 
ROSA was biogenic-(biosynthesis and biodegradation), 
pyrogenic-(combustion of fossil fuel, coal, wood, etc.), 
and petrogenic-(oils). Further investigates should be 
done on PNAH to detect their impacts and control their 
elevated levels harmful to mans, animals and plants in 
the ROSA. 
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Table 1: PNAH ratio in the ROSA sediments.

Ratio ST 1 ST 2 ST 3 ST 4 ST 5 ST 6 ST 7 ST 8 ST 9

PH/AN 0.660 9.085 0.841 7.719 1.093 7.918 8.730 0.527 0.480

FL/PY 3.708 0.311 2.801 0.707 3.459 0.521 0.292 3.155 3.069

AN/AN+PH 0.468 0.080 0.374 0.208 0.355 0.130 0.087 0.514 0.624

BA/BA+CH 0.294 0.242 0.768 0.396 0.282 0.295 0.461 0.531 0.659

FL/FL+PY 0.637 0.291 0.555 0.367 0.602 0.286 0.291 0.610 0.574

Table 2. PNAH principal components-(PC) 
factor loading in the ROSA sediments.

PNAH PC-1 PC-2 PC-3

NA 0.94 0.24 0.27

AC 0.92 0.43 0.17

AE 0.85 0.32 0.52

FU 0.93 0.18 0.19

PH 0.87 0.29 0.55

AN 0.74 0.26 0.21

FL 0.37 0.78 0.27

PY 0.14 0.96 0.31

BA 0.35 0.85 0.55

CH 0.37 0.94 0.06

BF 0.33 0.84 0.35

BK 0.25 0.78 0.36

PE 0.43 0.88 0.15

BP 0.24 0.83 0.24

IP 0.18 0.77 0.14

BG 0.33 0.84 0.08

Variance (%) 18.9 41.3 12.1 

Table 3. Sedimentary properties of the ROSA.
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ST Sediment kind TOCC (%)

1 Puddly-Sand 0.68

2 Sandy-Slime 0.96

3 Slime 0.61

4 Sandy-Slime 0.82

5 Sandy-Slime 0.73

6 Sandy-Slime 1.63

7 Sandy-Slime 1.01

8 Sandy-Cay 0.56

9 Sandy-Slime 0.33

 

Fig. 3: PNAH average in the ROSA sediments 
relative to ROLI, ROMI, LOTI, and LOPI. 
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Abstract
Background: It has been hypothesised, that low serum concentrations of

androgen-anabolic hormones would play part in the aetiology of rheumatoid arthritis (RA). This study aimed 
to determine the role of low serum testosterone and DHEAs in men with rheumatoid arthritis. 

Methods: a case control study was conducted on 73 male patients with rheumatoid arthritis and 73 healthy 
male age matched control at the Department of Rheumatology and medical rehabilitation, Rheumtologic 
outpatient, and the biologic centre, Basra teaching hospital, Basra Provence at the south of Iraq from February 
2019 till March 2020.Full investigations including total serum testosterone(TST) and dehydroepiandosteron 
sulfate( DHEAs) levels and disease activity were measured for patients, TST and DHEAs were measured 
for controls. Results: The median total serum testosterone level of the patients and the control groups was; 
2.2ng/ml and 7.8ng/ml respectively. The median DHEAs level of the patients and the control groups; 81mg/
dl and 343mg/dl respectively. Men with low serum androgen levels and in particular low serum level of 
DHEAs and to less extent TST associated with negative rheumatoid factor and anti CCP. patients with high 
disease activity associated with lower androgen levels. 

Conclusion: Men with rheumatoid arthritis have low levels of serum androgens, may related to the lack 
of the anti-inflammatory effects of androgens, lower androgen levels associated with negative serological 
markers and high disease activity. Androgen replacement may have associated with clinical improvement 
and low disease activity 
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Introduction 

Rheumatoid arthritis(RA) is a chronic autoimmune 
inflammatory disease that affects diffrent ethnic groups, 
Males are less likely to be affected than females. The peak 
incidence was at forties and fifties of age, but it will occur 
at any age. It is the most common form of inflammatory 
arthritis affects synovial joints. In early disease, the 
wrists, proximal interphalangeal, metacarpophalangeal, 

joints of the fingers, interphalangeal joints of the thumbs, 
and metatarsophalangeal are the most commonly 
affected joints in the body (1). Additionally, chronic 
inflammation secondary to RA can lead to an increased 
risk of pulmonary and cardiovascular disease and 
changes in bone mineral density (1). Rheumatoid arthritis 
affects 0.5–1% of the adults worldwide (2). At 2010 the 
classification criteria of RA were revised, aiming to 
improve early diagnosis and management(3). 

Auto-antibodies, like rheumatoid factor (RF) and 
antibodies to citrullinated protein antigens (ACPAs), are 
measured to diagnose RA disease (4,5). RA associated 
with sex hormones abnormality(6). The level of 
androgens decreases at the disease onset and may returns 
to the normal state after relieving the acute symptoms (7). 
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Dehydroepiandrosterone sulphate (DHEAs) are the most 
abundant products of the adrenal gland secretions, but its 
functions yet unknown. The pathophysiology of gonad 
dysfunction is not clear during the illness, but the effects 
of cytokines and/or glucocorticoids can be noted (8). 
Sexual hormones engage in immune responses, estrogen 
hormones intensify humoral immune responses, and 
progesterone and androgens considered as inhibitors of 
immune response (9). The anti-inflammatory effects of 
androgens in physiological levels are proved (10). The 
levels of serum testosterone and DHEAs in males and 
postmenopausal females with RA were low; hence, it 
is supposed that hypoandrogenism may be involved in 
the pathogenesis of RA (10). Therefore it’s important 
to study the relation of low (DHEAS) and RA and its 
severity. This study aimed to determine the role of low 
serum testosterone and DHEAs in men with rheumatoid 
arthritis

Patients and Methods

This case- control study was conducted on 73 male 
patients with rheumatoid arthritis and 73 healthy male 
age matched control at the Department of Rheumatology 
and medical rehabilitation, Rheumatologic outpatient, 
and biologic centre, Basra teaching hospital, Basra 
Provence at the south of Iraq from February 2019 till 
March 2020. The diagnosis of RA disease was approved 
by a single rheumatologist using the American College 
of Rheumatology/European League criteria (3). Patients 
with other rheumatologic, inflammatory and endocrine 
disorders were excluded from the study. Complete 
investigations including complete blood count(CBC) and 
erythrocyte sedimentation rate(ESR), RF, Anti CCP, total 
serum testosterone and DHEAs levels were measured 
for all participants, total serum testosterone and DHEAs 
levels were measured for controls, disease activity for 

patients measured using DAS28. A questioner about 
marietal status, number of children were completed by 
the patient and control groups. Informed permission was 
taken from all participants.

Statistical Analyses

statistical analysis, were performed with Chi 
squared and Mann-Whitney tests p-value less than 0.05, 
was considered significant. 

Results

Table 1 shows the demographic demonstration 
for patients and controls, there were 73 men patients 
of median age, and mean disease duration; 55 and 
11.97(SD= 4.5), the mean numbers of children of 
patients and controls were 5.2(SD= 1.3)and 8.62(SD= 
1.33) respectively. There were 73 controls with median 
age of 55. Serum levels of TST and DHEAs for both 
patients and controls are shown in table 2, the median 
total serum testosterone level of the patients group was 
2.2ng/l that is lower than that of controls 7.8ng/l which 
is statistically highly significant with p value of 0.0001, 
the median DHEAs level for patients was 81mg/dl and 
343mg/dl for controls, also result is statistically highly 
significant with p value of 0.0001. 

Table 3: shows the relationship between TST and 
DHEAs levels in relation to the serological status; there 
were direct relationship between the negative rheumatoid 
factor and anti CCP and low androgen levels, result 
more obvious for patients with low level DHEAs and 
negative rheumatoid factor, results that are of statistical 
significance with p values less than 0.05. Low androgen 
levels directly correlated to high disease activity which 
is statistically highly significant with p value of 0.001, as 
shown in table 4. 

Table 1: The demographic characteristics of patients and controls

Characteristics Patients Controls P-value

Men 73 73

Median age (year) 55 55 0.619

Disease duration (year) 11.97 (SD= 4.5) ------ ------

No. of children 5.2 (SD= 1.3) 8.62 (SD= 1.33) 0.0001
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Table 2: TST and DHEAs levels in both patients and controls

Characteristics Patient Controls P-value

Total No. 73 73

Median TST (ng/l) 2.2 7.8 0.0001

Median DHEAs (mg/dl) 81 343 0.0001

Table 3: TST and DHEAs levels in relation to serological status

RF Anti CCP

Positive Negative P-value Positive Negative P-value

 No.(%)
42

(57.5%)
31

(42.5%)
-------

55
(75.3%)

18
(24.7%)

-------

TST 
Median (ng/l)

3.1 2.0 0.0001 2.4 2.0 0.028

DHEAs 
Median (mg/dl)

107.5 78 0.0001 92.0 76.5 0.04

Table 4: TST and DHEAs levels in relation to DAS28

Disease Activity
P value

High DAS28 Low-Moderate DAS28

TST Median (ng/l) 2.5 7.6 0.0001

DHEAs Median (mg/dl) 95 326 0.0001

Discussion

Over the past years, considerable interest has been 
dedicated towards circulating steroid hormones level 
in researches. Much research has been undertaken in 
view of the possibility that certain hormone profiles 
may predispose people to the development of illnesses 
such as coronary heart disease and cancer (11-13). 
Hypoandrogenism may play a role in rheumatoid 
arthritis and/or appear as a complication of chronic 
inflammatory reaction. The higher levels of testosterone 

in young males may somewhat play protective roles 
against RA (14). Clinical improvement after a successful 
treatment is followed by a rise within the level of serum 
testosterone in RA (15). It should be noted that patients 
undergoing long-term treatment with glucocorticoids 
may experience hypoandrogenism (16). Results of this 
study showed that total serum testosterone and DHEAs 
levels in men with RA were significantly lower than 
that of the control group. Also, this study showed that 
the normal levels may have protective effects on RA, 
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and the lower levels of serum testosterone may be 
caused by RA or may indicate the androgen role in the 
pathogenesis of RA. Our results were consistent with a 
study done by Pikwer M. et al who found an abnormal 
serum testosterone level was significantly lower in 
patients with RA and negative RF (17). 

The low level of DHEAs found in our study are in 
agreement with an earlier report concerning men with 
established disease (18). In a study done by Dessein et 
al. in South Africa on 38 patients with RA, the activity 
of hypothalamic-pituitary-adrenal axis was reduced and 
DHEAs levels in females and males with RA was low 
(19). An attention has been paid on sex ratios of offspring 
of patients with RA; it has been hypothesised that the 
sexes of offsprings are partially controlled by parental 
hormone concentrations at the time of conception (20). 
There is an evidence that women with RA are more 
likely to conceive with daughters rather than sons 
(21,22). There is indirect evidence supporting the view 
that low androgen concentrations are involved in the 
aetiopathogenesis of RA (23). In this study we found 
there was direct relationship between the negative 
serology of RF and anti CCP and low androgen level, 
especially for rheumatoid factor which may indicates an 
independent etiological effect of low androgens in the 
etiopathogenesis of rheumatoid arthritis. In this study 
the mean number of children in the patients group was 
less than that in the control group, result may correlate 
to the burden of the disease on the socioeconomic status 
of the patients or it may reflect the low fertility level 
in these patients. We found that patients with lower 
androgen levels were associated with high disease 
activity, this result is comparable to a study done by 
Cutolo M. who stated that; low serum testosterone and 
DHEAs associated with high disease activity in patients 
with rheumatoid arthritis (24). 

Conclusions

Men with rheumatoid arthritis associated with low 
levels of serum androgens; this may have related to the 
lack of the anti-inflammatory effects of androgens. Men 
with lower levels of DHEAs and to less extent TST 
obviously associated with negative serological markers, 
disease activity strongly related to low androgen levels. 
Androgen replacement may have associated with clinical 
improvement and low disease activity.
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Abstract
Background: Disposition of implementers to changes in hospitals payment system policies has become 
an important issue in the implementation of the Indonesia National Health Insurance (NHI) program. The 
change from fee for services to a prospective payment system in the form of the Indonesia Case Based Group 
(INA-CBG) have caused low acceptance from clinicians. On the other side there was potential for fraud in 
the hospitals claim collection scheme published by the corruption eradication commission. The objective of 
this study was to analyze the effect of disposition of implementers on financial pressure and fraud intention.

Methods: The study used an observational analytic approach with a survey method, where researchers 
conducted observations, interviews and questionnaires. The research variables consist of disposition of 
implementers, financial pressure, and fraud intention. The research respondents were 110 physicians in 
charge of patients in 12 hospitals in East Java Indonesia. Data were analyzed by path analysis.

Result: The direct causal effect of the disposition of implementers regarding the INA-CBG payment system 
in hospitals to financial pressure had a value of p = 0.001 and B = -0.332. 

Conclussion: Disposition of implementers to changes in hospitals payment systems had a significant effect 
on financial pressure and fraud intention. A negative beta indicated that the disposition of implementers will 
have an effect on increasing financial pressure. 

Keywords: disposition of implementers, Indonesia Case Based Group, financial pressure 
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Introduction

 Disposition of implementers is the willingness 
or tendency of policy actors to implement and realize the 
policy seriously. Disposition of implementers is the main 
determinant in the success of program performance.(1),(2) 
According to Russell, in the neo synthesis approach 
to policy implementation it still puts disposition of 

implementers into a direct determinant of performance 
outcomes and feedback in addition to the local planning 
council and community disposition. (3) This research has 
had a evidence based in the implementation of National 
Health Insurance (NHI) in Indonesia that examines 
aspects of acceptance of hospitals payment systems. 
This is very important for success towards Universal 
Health Coverage (UHC) where the hospital acts as a 
referral health facility. (4),(5),(6)

In the context of the implementation of the national 
health insurance program in Indonesia, a payment system 
for services in hospitals has been established in the form 
of a prospective payment system, namely a case based 
payment called the Indonesia Case Based Group (INA-
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CBG). INA-CBG has been developed using a codified 
system of final diagnosis and actions or procedures that 
have become service outputs. This system has referred 
to the 2010 Revised ICD-10 for diagnosis and the 2010 
Revised ICD-9-CM for actions or procedures. The 
grouping has used an information technology system in 
the form of the INA-CBG application to produce 1,075 
case groups consisting of 786 inpatient cases and 289 
outpatient cases.(7) 

Every financing system has advantages and 
disadvantages. The advantages of INA-CBG include the 
speed in filing a claim, there is a risk sharing between 
insurance providers and health care providers.(8) Changes 
in the payment system for hospitals during the national 
health insurance program from fee for services to claims 
based on INA-CBG has caused mixed reactions from 
clinicians. 

Based on interviews with the doctor in charge of the 
patient, information was obtained about the clinicians 
dissatisfaction with the payment system change. 
According to respondents, many INA-CBG claims were 
found to be lower than the prevailing hospital rates. On 
the other hand, the unclear time of claim payment was 
characterized by frequent late payment of claims from 
the Agency for Providing Health Insurance to hospitals. 
This has resulted in disruption to hospital operations and 
delayed service compensation for employees.

Low disposition of implementers of NHI program 
policies relating to service payment systems in hospitals, 
both in whole or in part from the policy content has an 
impact on program sustainability. Rejection of this policy 
will cause pressures for the implementers, especially for 
financial pressure.(9) The definition of financial pressure 
in this study is the impetus for fraud felt by respondents 
due to the INA-CBG policy as a payment system in 
hospitals.

At the same time the Corruption Eradication 
Commission (KPK) published the Public Anti-
Corruption Clearing House Research.(10) According to 
the KPK that the amount of potential fraud claims in 
hospitals could reach 2 trillion rupiah. The potential for 
this new fraud comes from a group of health service 
providers, not yet from other actors such as BPJS 
Health staff, patients, and suppliers of medical devices 
and drugs.(11),(12) The biggest form of potential fraud is 

carried out with a billing schemes.12 The most common 
scheme is by upcoding up to 50%, then the other 25% 
is done by unbundling, and the third is by reading with 
the number of findings reaching 6%. Corruption in the 
public health sector needs to be addressed.(13),(14)

Based on the description above, this article aims to 
explore the effect of the disposition of implementers on 
the INA-CBG payment system on financial pressure. 
This study is useful for improving national health 
insurance programs in the aspect of program implementer 
satisfaction. 

Methods

Design Research

This research was observational analytic survey 
method. Researchers conducted observations, interviews 
and filled out questionnaires without giving treatment to 
respondents. Based on the time of its implementation, 
this study was cross sectional.

Population and Sample

The population in this study was doctor in charge 
of patient who was responsible for filling out medical 
resumes that will be the basis for filing claims at 12 
hospitals in East Java, Indonesia. The sample size was 
110 people taken by simple random sampling method. 

Variabel and Data Collection Techniques

Exogenous variables in this research was disposition 
of implementers measured by two dimensions, namely: 
the response to policy changes and the intensity of the 
response of policy implementers.(15) While endogenous 
variables was financial pressure and fraud intention. 
Financial pressure was measured in four dimensions, 
namely: personal financial needs, external pressure, 
financial stability, and financial targets. (16) 

Primary data collection techniques were interview 
respondents (face to face) using a questionnaire that 
aimed to explore the information needed according to 
the research variables through the process of verbal 
questioning. The questionnaire was developed using a 
semantic differential-type scales measurement procedure 
with a scale of 1-7.(17),(18) Before being used on research 
respondents, the questionnaire validity and reliability 
tests were first performed. 
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Data Management and Analysis

The first stage of processing was entering data into a 
database on a computer using software. The application 
used was a computer with a Statistical Product and 
Service Solution (SPSS) version 21 License program. 
The next step was to ensure completeness of data entry, 
data cleaning from extreme or inconsistent values, 
and conducted classical analysis requirements tests. 

Analysis of descriptive data used measures of central 
tendency such as: mean, median, mode, and frequency 
distribution. Inferential analysis used a linier regression 
analysis. 

Results

Characteristics of Respondents

Characteristics of respondents in this study were 
used to determine the diversity of respondents based on 
the age, gender, last education, and length of work.

Table 1. Description of Research Respondent Characteristics

Characteristics Categories Frequency Percentage (%)

Age

young (≤15 yars) 0 0,0

productive (15-64 years) 107 97,3

old (≥65 years) 3 2,7

Sex
Male 66 60,0

Female 44 40,0

Last education

Dentist 6 5,5

Doctor 1 0,9

Medical Spesialist 103 93,6

Length of working
< 5 years 28 25,5

≥ 5 years 82 74,5

The majority of respondents were of productive 
age, male, the last education was specialist doctors, and 
the length of work was ≥ 5 years. Male respondents are 
more open about their experiences.(19) 

Disposition of Implementers

Disposition of implementers of the NHI program 
policies is the attitude of respondents regarding their 

acceptance of changes in hospital payment system 
policies from fee for services to INA-CBG payment 
systems. Description of respondents’ assessment of 
the variable disposition of implementers obtained from 
the sum of all indicators categorized into 3 (three) as 
follows:
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Table 2. Frequency Distribution Per Dimension and Composite Value of Disposition of Implementers

No Disposition of Implementers

Categories
Total

rejected hesitation receive

n % n % n % n %

1. Response to payment 
systems in hospitals 50 45,5 54 49,1 6 5,5 110 100

2. The response intensity of 
the policy implementers 67 60,9 41 37,3 2 1,8 110 100

Composite Value 57 51,8 51 46,4 2 1,8 110 100

Based on table 2, The highest category for dimension of response to changes in payment systems in hospitals 
was the hesitation category (49.1%). Respondents considered the implementation of the claim system based on INA-
CBG’s deemed unfair and considered likely to be detrimental. In fact, there were 45.5% of respondents who tended 
to reject the NHI program’s INA-CBG payment system in hospitals. 

While the highest category for dimension of the response intensity of policy implementers was rejecting (60.9%). 
Respondents considered that the claims payment by the organization of social security insurance to hospitals was 
often late. Besides that, the tariff rates were not yet as expected. This was indicated by the difference of rates 
between INA-CBG and the prevailing rates at the hospital. This had an impact on respondents’ dissatisfaction with 
the system that has run in the NHI era. The results of the most composite respondents’ assessments for the construct 
of disposition of implementers were rejected (51.8%). 

Financial Pressure: Financial pressure is an impetus for fraud felt by respondents due to the INA-CBG policy 
as a payment system in hospitals.

Table 3. Frequency Distribution of Per Dimension and Composite Value of Financial Pressure

No Financial Pressure
Categories

Total
low medium high

n % n % n % n %

1. Personal financial needs 6 5,5 38 34,5 66 60,0 110 100

2. External pressure 15 13,6 70 63,6 25 22,7 110 100

3. Financial stability 12 10,9 58 52,7 40 36,4 110 100

4. Financial targets 55 50,0 43 39,1 12 10,9 110 100

Composite Value 7 6,4 85 77,3 18 16,4 110 100
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The highest category for assessing the dimensions of 
personal financial needs was high (60.0%). This means 
that the high perceived financial needs pressure was 
experienced by respondents personally while providing 
services in the JKN era. Respondents tended to assess 
that the compensation in the JKN era were not in 
accordance with the workload, causing dissatisfaction.

The highest category for external pressure 
dimensions was moderate (63.6%). Respondents 
considered that the financial pressure felt from outside of 
the respondent was moderate category. This was showed 
by respondents’ answers that there were often patient 
service costs that exceed INA-CBG ceiling rates. While 
the pressure from the hospital was considered low by the 
respondents. But there were 27.1% of respondents who 
tended to provide an assessment of high pressure from 
the hospital. Another indicator was the pressure from the 
government that was felt low by respondents. 

The highest category for financial stability was 
medium (52.7%). Respondent’s evaluation of the 
condition of hospital financial stability in the JKN era 
was in the medium category. Hospital revenue was 
considered to be declining and experiencing a deficit. 
While the most response to the dimensions of financial 
targets was the low category (50.0%). The low pressure 
felt by respondents due to whether or not a revenue 
target set by the hospital. However, there were 10.9% of 
respondents who stated the high pressure due to hospital 
revenue target.

The most composite assessment for financial 
pressure constructs was the medium category (77.3%). 
There were pressures felt by respondents due to changes 
in hospital payment system policies in the JKN era that 
affected financially. It should be noted that there were 
16.4% of respondents assessing high financial pressure.

Analysis of the effect of the disposition of 
implementers on financial pressure showed significant 
results (p = 0.001; B = -0.332). Negative beta value 
indicates that increasing Disposition of Implementers 
affects the decrease in Perceived Pressure. 

Discussion

The selection of the variable disposition of 
implementers in this study with the consideration that 

the context of the study was the implementation of 
national health insurance policies in Indonesia. The 
attitude of the agents implementing the NHI program 
policies is an important part of implementing a complex 
and interactive NHI program. Policy actors in the 
implementation of the NHI program involve many 
parties with various personal and collective agendas 
that will influence the course of the NHI program. One 
of the policies in NHI that is interesting to discuss is 
the policy that regulates changes in the payment system 
for services in hospitals from fee for services to claims 
based on INA-CBG’s. Specific patterns of interaction 
and use of the health system can be identified and linked 
with users’ expectations and opinions.(20)

Hospitals need to adapt from a retrospective 
payment system to a prospective payment system. Forms 
of payment at health providers today are intended to be 
able to control health costs that continue to increase due 
to payment of fees for services reimbursement system 
that is paid after the service is provided (retrospective 
payment system).(21) Payments made after the complete 
services are believed to not provide incentives for health 
providers to be efficient.

In line with government regulations regarding INA-
CBG implementation guidelines which explain that 
the advantages of retrospective payment methods for 
providers are that the financial risk of the hospital is very 
small and generates unlimited income. the weakness 
of retrospective methods is that there is no incentive 
for providers to provide preventive care and will lead 
to suppliers induced demand. Whereas prospective 
payment methods have a more just advantage according 
to the complexity of the service and faster claim process. 
The disadvantage is the lack of quality coding which 
will cause a mismatch of the grouping process (grouping 
cases).(8)

Disposition of implementers is very possible 
considering that the program implementers are not the 
public policy makers. Public policy is usually top down, 
decision makers often do not know or are unable to touch 
the needs, desires or problems that must be resolved 
by program implementers.(1),(2) This explains why the 
disposition of policy implementers is important for the 
success and achievement of program objectives.
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The respondent’s intencity of payment system 
acceptance was shown by their assessment of the amount 
of the INA-CBG rate and the difference with the amount 
of the hospital rate. The results showed the majority 
of respondents refused, meaning that the majority of 
respondents rated the tariff rates not as expected by 
respondents. The difference between hospital rates and 
INA-CBG rates was still large. This is considered as a 
potential risk for hospital losses.

Late claims payment from Health Insurance 
Provider Body to the hospital was also a trigger for 
low acceptance of the INA-CBG payment system 
policy. The majority of respondents rate that payments 
were often late and this was considered disappointing 
by respondents. The need for quality services for NHI 
participants needs to be accompanied by timely payment 
mechanisms.(6) In addition to ensuring the satisfaction of 
program implementers, it is also for the sustainability of 
health services in hospitals that require sufficient funds 
to support their operations.

In the neo synthesis approach to policy 
implementation explains that the disposition of 
implementers is influenced by several factors, namely: 
inter-organizational communication and law enforcement 
activities, the characteristics of implementing 
agencies, and economic-socio-political conditions.(3) 
Communication between the Health Insurance Provider 
Body, the government, and health service providers in 
the implementation of the NHI program has been needed 
to build synergies in accordance with their respective 
roles. 

The economic aspects that underlie changes in 
the payment system for health services in the NHI era 
cannot be ignored, especially the impact on the program 
implementers attitude.(22) large difference in tariffs 
between INA-CBG rates and hospital rates requires 
special discussion to open a compromise space from all 
parties concerned. In addition, the phenomenon of late 
payment of claims to hospitals must have a solution so 
that it does not affect health services.

The final conclusion is based on a composite value 
(according to the results of factor analysis) of the 
variable disposition of implementers that the majority of 
respondents are hesitant in accepting the claims payment 
system policy and almost half of the respondents give a 

reject response. Disposition or attitude of the executor 
will pose a real obstacle to the implementation of the 
NHI policy if the existing personnel do not implement 
the expected policies properly. 

The implication of the results of the measurement 
of disposition of implementers that leads to doubt and 
even tends towards the rejection of the claim payment 
policy based on INA-CBG is the emergence of pressure 
due to financial risks that may occur. The test results 
of the influence of the disposition of implementers in 
the claim payment system policy based on INA-CBG 
on perceived pressure shows a significant value. This 
means that any change in the level of policy acceptance 
will have an effect on changes in financial pressure. The 
lower the acceptance of respondents to the NHI policy, 
it will have an impact on increasing financial pressure 
for respondents. 

Conclusion

The conclusions are based on the results of the 
synthesis of the discussion which is the answer to the 
formulation of the problem and the purpose of the 
study as well as the results of the proof of the research 
hypothesis. Disposition of implementers of JKN 
program policies regarding INA-CBG’s payment system 
had a significant effect on financial pressure. Increased 
disposition of implementers affected the decrease in 
perceived pressure. 
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Abstract 
During the pandemic COVID-19 spread and the temporary lockdown of universities, there has been a global 
shift toward online learning. Some universities were not prepared for such circumstances, and they began 
attempting to meet this unprecedented task for not missing the academic year. Recently, there has been 
a project that is currently working on the same issue regarding teaching nursing students how to deliver 
intramuscular (IM) injection using online in a virtual learning environment. The objective of this study 
was to create a simulation in an online course using a three-dimensional (3D) learning management system 
(LMS) in a virtual learning environment (VLE). That can replace IM injection traditional teaching method. 
This LMS intended to supplement the existing lab practice to nursing undergraduate students by creating a 
simulated online clinic with a nurse and patient avatars. Theoretical content in the form of reading material 
and related videos was also provided for students’ cognitive base before they start the 3D simulation training. 
This new course was founded on the Galvis panqueva method that resulted in a product called Online-3D-
IMI-VLE. Various validation processes undertook for multiple development processes involving nursing 
content specialists and computer multimedia. The pilot results showed that this LMS could replace the 
traditional way of teaching and support online learning during the normal education environment as well as 
in this COVID-19 pandemic time. 
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Introduction

Medication administration via injections is 
considered one of the vital skills for nursing students, 

which include various ways of knowledge application, 
problem-solving, decision making, and critical thinking. 
IMI sites/muscles used for administration are mentioned 
in literature as; ventrogluteal site, dorsogluteal site, rectus 
femoris muscle, deltoid muscle, and the vastus lateralis 
muscle (1, 2). The criticisms of traditional teaching have 
led to an intensive search for new methods of nursing 
education. 

Recently, the suspension of campus class is a 
precautionary step for pandemic COVID-19 (3). The 
world emphasizes and is actively using online learning 
to replace the traditional way of teachings temporarily 
and to prevent students from gathering in one place and 
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to decrease the spread of the virus. 

For instance, universities changed their way of 
teaching, e.g., in Australia, some universities moved 
to temporary standstill online learning like (4) and (5) 
while other used social distance learning between the 
students in the class and supplement online learning 
(6). Also, in Jordan during the covid-19 pandemic, 
many universities transferred some courses to be online 
courses immediately, like Al- al-Bayt University, which 
started to use skype, Moodle, and Google classroom to 
deliver live lectures by the broadcast scholar (7). 

The proposed solution is to replace the traditional 
way of IMI teaching and to use modern technology by 
using the Virtual Learning Environment (VLE). The 
development of VLE, which incorporates innovation, 
interactive learning, and mimicry of the real situation, 
which could replace laboratory-based education, has 
been suggested by researchers (8).

The potential of three-dimensional virtual learning 
environments (3D-VLE) has intrigued many researchers 
recently as it allows easy replication of tools, settings, 
and stakeholders as virtual artefacts with minimal costs 
and quick turn-around time (9). Several scientists also 
acknowledged the suitability of using activity theory as a 
framework for depicting mobile learning studies’ study 
material and dimensions (10). 

Recently, schools teachers, postgraduate lecturers, 
and researchers of educational technology have become 
increasingly interested in various options of mobile 
learning, by using portable instruments such as laptops 
and smartphones, different virtual systems of education 
can make learning tasks more comfortable for students 
in a virtually created environment, these systems also 
backing the execution of a self–evaluation (11, 12). 
Campus lab and classroom-based simulations have 
been proven to be an efficient educational approach that 
can improve the graduates’ shift from the schoolroom 
to practice in real-life. These simulations deliver the 
student an opportunity to comprehend relevant data, 
practice in making decisions in practical life, and record 
their response weather they would work around actual 
patients (13). Many studies in nursing science have 
discussed the assistance of handling different types of 
simulation learning systems to increase self-confidence 
and performance skills (14). 

Materials and Methods

Ethical Approval

The LMS development and validation were 
conducted as part of an ongoing study under the Research 
University Grant of USM. Ethical approval for this study 
was obtained from the Human Ethical Committee of the 
institution with assigned code USM/JEPeM/17020139. 
All participants in the study were informed regarding 
their participation and voluntarily gave their agreement. 
Participants’ information confidentiality was maintained. 

Participants: 

This study exclusively needed a nursing content-
specialist who have experience in nursing science and 
computer science. Five nursing contents-specialists 
were recruited in the study who are currently working as 
lecturers in the faculty of nursing, and they voluntarily 
participated in the study after they were informed about 
it, and their contribution was to ensure the contents of 
the LMS are valid and reliable; these issues are discussed 
later in validity and reliability. Also, our research team 
leader made a written contract with IT designers from 
another government university to design the simulated 
3D part, and their team consisted of six personnel. Add 
to them the pilot group, which includes thirty students 
from year three undergraduate nursing program.

Materials

The WebGL by Unity® software package was used 
by the IT designers to design the 3D part while arranging 
the contents and building them into the educational 
platform Openlearning.com was done by the researcher. 
A rental server was rent for two years to upload the 
software on. 

Procedure

The study started with data collection regarding 
building the LMS and how to put the lesson contents 
which been chosen carefully to meet the objectives of 
the study. Then building and designing the LMS and 
the simulation 3D part. At the end of the study, the 
validation process was employed to check whether it 
can replace the traditional way of IM injection teaching. 
A pilot study was conducted to ensure face validity; 
thirty students from year three nursing program were 
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volunteered to participate.

Design

The development of this learning management 
system was adopted from (15) comprised of five phases :

1) Analysis: 

By analyzing the intended teaching content and 
measurable outcomes, the instructional objectives were 
defined. The analysis also evaluated the tutor related 
aspects, which included technological infrastructure and 
the work/study environment. The steps of analyzing for 
the creation of LMS included • Characteristics of the 
target students • Course selection • Determination of 
educational goals • Content definition 

2) Design: 

The steps followed in this phase include; • 
Instructional design • Construction of educational 
objectives according to Bloom’s taxonomy • 
Determination of the evaluation approaches used in the 
LMS • Navigation mapping of the learning environment 
• Selection of learning modules on the primary interface 
and design of the layout.

3) Development: 

It was accomplished through the rental of an internet 
domain for 3D practical skill module and uploaded on 
www.openlearning.com® for one year, development 
of the program layout by the IT personnel; data upload 
to the rented domain for didactic learning; installation 
and configuration of the LMS; selection of the software 
package management that would be utilized for the 
specific VLE; 3D-VLE was designed by the software 
development package WebGL by Unity®.

4) Evaluation: 

During this phase, the entire LMS developed by IT 
experts was evaluated by content experts and faculty 
members. 

5) Administration: 

The administration phase consists of the process 
lesson selection, LMS end-user registration, proper 
guidance tools, learning evaluations, and post technical 
usage support. Frequent check-ups of the seamless 

functioning of the LMS were performed, and security 
copies were backed-up online to avoid any data loss.

Results

Results shown here are the LMS itself and the pilot 
group results. By using the methodology of Galvis 
Panqueva for designing the LMS, the Online 3D-VLE-
IMI was developed. This LMS allows the undergraduate 
nursing students to learn and practice simulation the IMI 
technique in an Online 3D-VLE. 

The chosen educational platform was openlearning.
com®, which is an open-source software that was 
nominated to enable the building of the education 
atmosphere since it allows the integration and use of the 
developed applications. It provides simultaneous access 
to the data by multiple users, records the actions of the 
users, provides a questions/answers forum, allows the 
students to write and share information or start public 
or private discussions which enable interactive learning, 
ensures stability and security of the system, allows easy 
retrieval of the data. 

The students can use the system anytime and 
anywhere to ensure them having a VLE that enables 
them to read and practice about IMI using the LMS. 
System requirements are 1) Any working desktop or 
laptop 2), Internet connection (only during loading the 
software), 3) Web browsers.

System Tools

1) Home: 

It is the default screen that the user will access after 
clicking the provided URL https://www.openlearning.
com/courses/online-3d-im-injection-vle/HomePage. It 
provides the lesson description and general information 
about the educational and 3D practical skill modules of 
the LMS.

2) IM Theory: 

The third tab contains two slideshow presentations 
that provide the academic content about IMI. Three CDC 
videos were also added, which were produced according 
to the nursing procedure manual that explained step by 
step procedure of IMI administration.
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3) 3D practice: 

The fourth tab contains a link to another URL that loads the 3D skill learning module on how to deliver IMI in 
simulation. It includes a virtual clinic with two avatars (One nurse and one dummy patient), fi gure (1). 

Figure 1-Virtual clinic, Nurse and Patient Avatar 
After the user clicks on the patient, the user can start by choosing one of the fi ve muscles to practice the skill fi gure (2).

 

Figure 2-Muscle Selection 

When using for the fi rst time, the user is obligated to learn each muscle to access the next muscle selection. After 
selecting a muscle, the users can visualize the whole muscle from different angles (anterior, posterior, and lateral 
views) and also a virtual representation of the deltoid muscle within.
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Figure 3-Wrong selection of the site of injection
At this point, the users 

can notice that a virtual syringe replaces the computer mouse cursor, the user can navigate the syringe to choose 
the appropriate injection site. The user is allowed to administer the injection at any place within the muscle, after 
which the system will notify about the correct or wrong selection of the site. A red-cross mark indicates a wrong site 
of injection administration, and a green-tick mark indicates correct site selection. Figure (3 and 4). 

Figure 4-Correct injection site 
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The second stage is the syringe angle of IMI. The user can notice three different angles from which the user can 
choose one. Upon selecting the wrong angle, the system notifies by displaying the “WRONG” message. Upon correct 
selection of angle, the system automatically proceeds to the third stage to determine the depth of IMI. Figure (5)

Figure 5-Syringe angle selection

The user can notice and visualize different skin layers (epidermis, dermis, subcutaneous, and muscle layers) and 
is allowed to choose the depth at which the injection should be delivered by clicking on the corresponding tabs next 
to the different layers. figure (6). 

Figure 6-Layers selection/ Depth 

The users can repeat the exercise as many times as they require to practice. Once the users are registered on the 
webpage. Some users found it an amusing way of learning and considerd it as an interactive learning-based game that 
facilitates them in providing the freedom to continue learning at their own pace and convenience. 
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Validity and Reliability

The objectives-based evaluation was performed 
by measuring the learning outcomes through Objective 
Structured Clinical Examination (OSCE) and pre-
post test of knowledge IMI gain, which was primarily 
tested with a pilot group and then administered for both 
intervention and control group. 

Regarding testing of knowledge gain, all participants 
of the pilot group were examined using Multiple Choice 
Questions (MCQs). This test was done before they 
enrolled in the program, and another one was done after 
the educational program finished. A pre-post test was 
done to measure IMI knowledge gain. Pilot group results 
were: clinical OSCE (mean = 90.45, SD = 11.34); this 
estimated the clinical performance and, an MCQ test 
was employed to measure IMI knowledge gained with 
test reliability using Kuder-Richardson 20 equal to .776 
showing acceptable reliability score in 15 items MCQ. 

Discussion 

Meeting current challenges put the academicians 
and universities in confusion, how to deliver proper 
information and guarantee at the same time that the 
students understand what they are learning. In other 
words, how to close universities and stop face to face 
learning to prevent the spread of COVID-19 and be 
assured that the students are doing well in their academic 
matters. 

The development of this LMS enabled the students 
to read and practice about IMI virtually which will help 
the student to expand their comprehension abilities and 
use their critical thinking to be able to perform IMI 
without the need to do real-life practice in the nursing 
lab, some studies like (16, 17) found an enhancement 
in students’ capability presentation, next simulation 
classes. Simulation brings enhancements to increasing 
knowledge (18). And they can practice virtually 
administering of IMI using virtual simulation available 
in 3D. 

This LMS had gone through a series of validity 
and reliability tests to assure its validity, before that a 
conceptual theory was used to support it alongside with 
theoretical framework which used The Kirkpatrick 
Model (19) and Millers’ assessment pyramid (20) to assure 

that this LMS was created according to the proper 
scientific teaching-learning methods. 

On the other hand, although hundreds of colleges 
are providing online courses on entrepreneurship, two 
problems emerge. Firstly, from a macro-perspective 
viewpoint, very little is understood regarding the 
effects and efficacy of online learning (21) and much 
less established in the field of entrepreneurial schooling. 
Secondly, the capacity to teach entrepreneurship 
successfully digitally is likely to differ, considering the 
wide variety of learning goals that guide our teaching 
and pedagogical considerations (22). This is why this 
LMS hoped to replace IMI traditional learning method 
and to be effective during this movement control orders. 

Conclusions

It was found that this LMS can replace the traditioanl 
IMI teaching method which has many faults before and 
now with COVID-19 it become a necessity to move to 
online learning. 
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Abstract
The teaching of Intramuscular Injection (IMI) is an essential topic for nursing students and consider one of 
the daily routines job for any nurse. However, the traditional teaching of IMI has shown some limitations 
to help the students acquire injection skills. Since the advancement of technology available instruments and 
applications available in the virtual stores, it seems employing an advanced computer technology would be 
more suitable in the present era, particularly with a large number of students. Content experts among nursing 
lecturers were invited to discuss the advantages and disadvantages of the traditional teaching method and 
the need to create an online program to teach IMI in a Virtual Learning Environment (VLE). A combination 
of structured and open-ended questions based on related literature was used in the focus group discussion 
to explore different opinions from the content experts. All the participants recognized the limitations of the 
traditional teaching of IMI and agreed to the need to create an online computer software as an alternative 
teaching method to teach the nursing students on IMI. Thus, since the traditional teaching method of IMI 
administration has the limitations, teaching and practicing IMI virtually and interactively would be more 
appropriate for the nursing program in producing nursing students who are competent in IMI. 
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Introduction and Literature Review

The traditional curriculum in nursing education 
gives attention to the teacher instead of the learner. Yet, 
recently there is a model change occurring now, shifting 
the stress from teaching to learning through using an 
extra student-centered program (1). The changes have 

focused on the program layout procedure with more 
considerable attention to the learner, especially in skills, 
knowledge, and capabilities inside the program. In other 
words, the attention of nursing education relies on what 
the students will learn and creating a thriving education 
climate.

With regards to teaching intramuscular injection, the 
traditional method of teaching the nursing skills is starting 
with lecture-demo, return-demo, and self-practice by the 
nursing students, usually on non-interactive mannequins. 
It was found that the competencies of nursing students on 
injection medication administration still lacked during 
Objective Structured Clinical Examination (OSCE) (2). 

The outcome of the traditional teaching method 
might not have been effective in ensuring satisfactory 
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intramuscular skills performance among nursing students 
(3). On the other hand, other studies also have not been 
able to provide evidence on whether the alternative 
teaching method could provide a better learning outcome 
on skills performance (4).

In view of the intramuscular injection, the 
procedure is compound and contains additional 
methods with the pinhole process itself. New multiple 
available technologies may assist in training future 
nurses to avoid dangers associated with the erroneous 
performance of intramuscular injection skills. The focus 
group discussion was conducted to obtain feedback on 
the traditional teaching of intramuscular injection and 
to obtain opinions on the proposal to create computer 
software to teach intramuscular injection to the nursing 
student in USM.

Materials and Methods

Setting

The focus group discussion was conducted in 
the discussion room situated in the Nursing Skills 
Laboratory of School of Health Sciences of University 
Sains Malaysia. The university is currently offering both 
diploma and undergraduate nursing programs. 

Focus Group Participants

Participants of the focus group consisted of six 
senior nurse educators who were involved in teaching 
and supervising intramuscular injection to the diploma 
and undergraduate nursing students in the school of 
health studies, University Sains Malaysia. They were 
selected by using purposive sampling with criteria such 
as had experiences in teaching and supervising nursing 
students on intramuscular injection. 

All the participants were aged between 35 to 60 
years old. About 75% of the participants had 5 to 20 
years of experience in nursing education, and the other 
25% had more than 20 years. For clinical nursing 
experiences, 50% of the participants had 5 to 20 years, 
and the other 50% had more than 20 years. It shows that 
the participants were experts both in content and clinical. 

Instrument

Focus group was used to gather qualitative 
information as well as to uncover possible strategies to 

consider for improvement. Open-ended questions were 
set and validated before the focus group discussion 
to ask and discuss the traditional teaching method of 
intramuscular injection and the new teaching method 
using computer software. 

The objectives of the focus group discussion were 
as follows:

To understand how the nursing educators perceive 
the nursing students’ competency in giving an 
intramuscular injection that is taught using the traditional 
teaching method.

To understand how nursing educators perceive the 
proposed teaching method using computer software 
in the virtual learning environment (VLE) to teach 
intramuscular injection among nursing students. 

Implementation 

Consent forms and demographic forms were filled 
and obtained by each participant after a briefing on the 
need’s assessment using a PowerPoint presentation. The 
focus group discussions were facilitated by the project 
leader, a facilitator and a notetaker. The discussion was 
recorded, and discussion notes were typed using a laptop 
computer by the notetaker who has the skill of typing 
quickly and listen objectively. The discussion was held 
in a small meeting room, and all involved were sat in 
a roundtable. At the end of the discussion, refreshment 
was provided to all participants. 

Data Analysis

Analysis of the focus group responses was performed 
according to the questions set for the focus group. 
Before the analysis, documentation of the focus group 
discussion was done by the facilitator, and the notetaker 
who tried to finalize thoughts using computer and data 
show by analyzing what has been agreed for, then editing 
the findings done through omitting repeated ideas and 
opinions discussed. The notetaker then summarized the 
discussion by writing a draft report. The draft report was 
then checked by the project leader and all co-researchers 
for the project for the agreement of the findings.

The trustworthiness of the data was ensured 
(Lincoln, Guba, & Pilotta, 1985). The reliability of 
the data was recognized until the data collected is 
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saturated. Different kinds of descriptions were used 
during the focus group discussion to discover the 
possible information and supplementary findings of their 
experiences. Credibility was determined by establishing 
prolonged engagement between the researcher and the 
focus group participants. Meanwhile, transferability 
is made by determining the results were suitable to be 
implemented in other situations (5). Therefore, the data 
collected were ensured applicable to other situation and 
populations. To establish dependability, the preliminary 
categories were compared and discussed within teams. 
The confirmability is made by using triangulation role 
and the researchers’ ability to understand their view to 
minimize bias and misunderstanding in communication. 

Results

Results of the focus group discussion are presented 
according to the objectives as follows:

1) To understand how the educators perceive the 
nursing students’ competency in giving an intramuscular 
injection that is taught using the traditional teaching 
method.

Generally, the participants in the focus group stated 
that the traditional method of teaching intramuscular 
injection is more of a teacher rather than student-
centred. In other words, lecture-demo practices one-
way communication and offers less interactive learning. 
According to the participants, it was also challenging to 
control a big group of about 40 nursing students to focus 
on the lecture-demo. Another issue raised by the focus 
group participants was the difficulty faced by the nurse 
educators as well as the nursing students to perform each 
step the same as was demonstrated during the lecture-
demo. 

In addition, the participants noticed that the nursing 
students were still lacking in mastering the techniques 
of handling the injection syringe correctly and firmly to 
give the intramuscular injection as frequently observed 
during OSCE and in the clinical areas. On another 
note, the participants observed that when using non-
interactive mannequins to practice, the nursing students 
always faced with difficulty to feel the correct injection 
site and location of the sciatic nerve in the dorsogluteal 
site.

Regarding student’s self-practice on their free time, 
although they were being provided with the checklist of 
intramuscular injection procedure and guidance from 
the nurse in charge of the Nursing Skills Laboratory, the 
nursing students often observe to come for self-practice 
only around the exam time. This is due to their tight 
teaching and learning schedule in the undergraduate 
nursing program. Related to this issue, it seems that 
there is no official record about how long they took to 
practice in the lab. 

2) To understand how nurse educators perceive the 
proposed teaching method using computer software in 
the virtual learning environment to teach intramuscular 
injection among nursing students.

Participants of the focus group were triggered with 
questions related to using VLE for the nursing students 
to learn about the intramuscular injection. In this regard, 
general responses from the focus group participants 
seemed to approve that the virtual learning environment 
would improve the teaching method on intramuscular 
injection. They mentioned about the nature of using a 
virtual learning environment whereby the simulation 
is close to the reality and thus could assist the nursing 
students in getting a clearer picture of what is taught 
to them. It could also provide consistent information 
on the steps of giving an intramuscular injection to the 
nursing students compared to the lecture-demo in view 
of it is always ready in the online computer software. 
In this way, the focus group highlighted the principle 
of flexibility in learning which would be applied when 
using the software. The focus group also suggested that 
nursing students’ participation in the practical session 
should be monitored via the software. 

According to the focus group, rather than using a 
one-way communication, the software could provide a 
platform to allow nursing students to share information 
or give feedback on their performance. The focus group 
preferred that the software that will be produced should 
apply the concept of interactive learning so that it could 
enhance learning the intramuscular injection skills. 
Ideally, the graphic should have a 3-dimension so that 
the anatomical part of the injection site could be seen 
from skin layers. 

The focus group suggested the computer software 
should allow the nursing students to virtually handle 
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the syringe, locate the correct site of injection. The 
participants in the focus group, on the other hand, argued 
whether the software would be able to allow the nursing 
students to provide privacy for the patient during giving 
the injection. Another recommendation by the focus 
group participants is to ensure the software could have 
two-way communication between the nursing student 
and the nurse educator. 

Discussion

Lecture-demo has been used as a teaching 
methodology for psychomotor skills for many years 
since the program started in the institution. As frequently 
practiced in this institution, the lecture-demo is conducted 
through a PowerPoint presentation to explain about five 
different sites of intramuscular injection. Following 
this, the teaching continues with a demonstration using 
a dummy to identify the injection site using landmarks 
as well as using an orange to inject so the student feels 
the actual puncturing sensation of the needle. After that, 
the students will be divided into several groups in the 
nursing laboratory to practice on their own while the 
nurse educator passes by every group to check on the 
students.

According to the demographical, educational, 
economic and educational changes happened in the late 
20 years all over the world, it becomes a necessity to 
add computer science and use new technology to the 
teaching systems. Using computers in teaching nurses 
had been used a long time ago, and methods of computer-
assisted learnings (CAL) was mentioned in literature 
since the mid-1990s (6). Paying more attention to create 
more cognitive nursing educational curriculums done 
by faculties/schools of nursing and hospital matrons 
was recommended by (7). E-Learning has considered 
vital because its size to individualize who using it in 
de-centralizing the learning methodology and increase 
autonomy to the earners and self-guidance (8).(Gleydura, 
1995 #7107)

Using computer technology in education has 
other valuable benefits encompasses resilience and the 
elevation of dynamic education (9), increase students’ 
enthusiasm and gratification (10), fee competence and 
decrease in teaching time (11), continuing education (11) 
and information accessible using the World Wide Web 
(12). 

The elasticity of education that permits students to 
engage in educational programs while using their own 
time and location to use a virtual environment (13) gained 
through mobile-communication technology. Nursing 
students might ease their education; it was circuitously 
permitting a sense of ownership. Also, it means that 
students be responsible for their education process rather 
than of the lecturers (13).

The nursing practice must be evidence-based (14-

16). Although changes happen in educational materials 
and new equipment or technology, nursing education 
programs did not cover the changes that occurred in 
intramuscular injection practices (17). Administering 
intramuscular injections is a demise function in nursing 
practice (18). Teaching medication administration 
techniques in nursing schools usually done through 
one lecture and might not revise efficiently afterwards 
(19). There is no united standard intramuscular injection 
procedure available in nursing fundamentals textbooks, 
therefore different teaching methods available in 
different textbooks based on traditional methods rather 
than evidenced-based practices ones (20). This creation 
of the proposed online computer software can act as a 
virtual classroom and nursing skills laboratory at the 
same time.

Fear of mis locating the injection site decreases 
student’s ability to master intramuscular injection 
technique, this virtual online course intended to increase 
personal competence, the personal competence as we 
defined it in another research article is “The ability of 
self-control from disruptive emotions and impulsive 
feelings, the ability to facilitate and guide emotional 
tendencies to achieve and reach intended goals, and the 
ability of aligning and working with others in a group or 
organization towards common goals” (21). 

Conclusion 

The focus group agreed to the need for using the 
online computer software in the VLE. They hoped that 
the software would play 1) adding some missing features 
that the lecture-demo method is lacking, 2) changing 
the learning method to be interactive two way rather 
than one-way communication, 3) decreasing fear level 
among nursing students in learning to locate the injection 
landmarks and give the injection virtually using a 
computer rather than mannequins, 4) increasing nursing 
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students cognition level by using new technology, and 5) 
decreasing laboratory time and nurse educators required 
to ensure accurate delivery of the information. 
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Abstract
Background: The prevalence of diabetes mellitus is currently increasing and is an important cause of 
premature death and disability. Insulin resistance in people with type 2 diabetes mellitus is caused by multiple 
factors such as non-modifiable factors and modifiable factors. Objectives: assess the relationship of factors 
can not be modified and factors can be modified with the incidence of type 2 diabetes mellitus. Methods: 
This is a case control study. Samples taken based on several criteria, namely: 1) patients aged ≥ 18 years, 
2) patients can communicate smoothly. Risk factors were analyzed using the chi-square test, knowing the 
magnitude of the risk using the Odds ratio (OR). Results: variables related to type 2 diabetes mellitus were 
age (p = 0.019), OR = 2.5 (1.2-5.2), family history of diabetes (p = 0.007), OR = 2.9 (1, 3-6.1), body mass 
index (BMI) (p = 0.001), OR = 3.2 (1.6-6.5), high sugar diet (p = 0,000), OR = 4.2 (2.0 -8.6), low fiber diet 
(p = 0.018), OR = 2.5 (1.2-5.4), and physical activity (p = 0.000), OR = 7.1 (3.0- 16.6). Conclusion: Risk 
factors proven to be related to type 2 diabetes mellitus are age, family history of diabetes, BMI, high sugar 
diet, low fiber diet, and physical activity. While gender, central obesity and smoking cannot be proven to be 
risk factors for type 2 diabetes mellitus. Physical activity is a major risk factor for type 2 diabetes mellitus, 
with a 4 times greater risk for those who lack physical activity
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Introduction

Non-Communicable Diseases (NCD) is one of the 
leading causes of death in the world. 1 One of the NCDs 
that causes premature death and disability is diabetes. 2 
The global prevalence of diabetes has increased almost 
doubled since 1980, increasing from 4.7% to 8.5% in 
adult populations. This reflects the associated risk 
factors such as obesity and overweight. Elevated blood 
sugar levels, passing through optimum levels, have led 
to an additional 2.2 million deaths, thereby increasing 
the risk of cardiovascular disease and neoplasia. 43% of 
the 3.7 million deaths occurred in patients under the age 
of 70 years. 3 Indonesia is the seventh-largest country in 
the world after China, India, the USA, Brazil, Russia, 
and Mexiko. 4 The prevalence of diabetes in Indonesia 

increases from year to year. In 1983, the prevalence 
of diabetes in Indonesia was 1.63%, increasing 5.7% 
in 2007 and estimated at 6.0% in 2030. The survey in 
Indonesia reported the high number of undiagnosed 
diabetes in Indonesia was 4.3%. Therefore, the 
prevalence of diabetes in Indonesia is potentially higher 
than the data available. 5

Diabetes mellitus type 2 is the result of the 
ineffective use of insulin by the body. Risk factors for 
diabetes are categorized as excess weight or metabolic 
or physiological risk factors and hyperlipidemia (high-
fat levels in the blood). Also, the factors can be modified 
such as an unhealthy diet, less physical activity, and 
smoking and alcohol. 6 With the increasing burden of 
diabetes, hypertension, and other risk factors, this tends 
to pose a major threat to the health system. 7

Bengkulu Province, the number of new cases of 
diabetes diagnosed with 4,184 and 84 diabetics who 
passed away. The city of Bengkulu is the most contributor 
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to the death of 32 deaths. Based on the recapitulation of 
disease data in the hospital of Bengkulu, diabetes is one 
of the highest contributors to the disease in the disease 
polyclinic during the last 3 years. Increased cases of 
diabetes in the disease polyclinics in the city Hospital 
of Bengkulu, so we want to know the risk factors of the 
incidence of type 2 diabetes. 

Material and Methods

The design used in this study is quantitative 
case-control. A large sample is calculated by using a 
hypothetical test formula of two proportions, resulting 
in a sample of 70 respondents in the case. The control 
takes a comparison of one to one, so the number of 

control samples is 70 respondents. Samples taken based 
on several criteria are 1) patients aged ≥ 18 years, 2) 
patients can communicate fluently.

Data is collected in two ways, first: blood sugar, 
weight, height, and abdominal circumference are taken 
based on the record of the patient’s medical records. 
Second: Age, gender, family history of diabetes, 
physical activity, high sugar diet, low fiber diet, and 
smoking are gathered from the results of the filling of 
shared questionnaires. Risk factors are analyzed using 
the chi-square test, to determine the risk magnitude using 
the Odds ratio (OR). After that, multivariate analysis is 
performed using multiple logistic regression. 

Findings

Table.1 Risk Factors Based On Factors That Cannot Be Modified And Can Be Modified

Risk Factors No.140 %
Age 94 67,1

≥ 40 years 46 32,9
< 40 years

Gender
Women 92 65,7

Men 48 34,3
Family history of Diabetes

Yes 46 32,9
Not 94 67,1

Body Mass Index
≥ 25 66 47,1
< 25 74 52,9

Central obesity
Yes 58 41,4
Not 82 58,6

High sugar Diet
Yes 76 54,3
Not 64 45,7

Low Fibre diet
Yes 96 68,6
Not 44 31,4

Smoking
Yes 78 55,7
Not 62 44,3

Physical Activity
Inadequate 95 67,9
Adequate 45 32,1
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The results of the study showed most patients aged ≥ 40 years (67.1%) and women (65.7%). Almost half the 
BMI of patients ≥ 25 (47.1%), more than one-third of patients experienced central obesity (41.4%), about 2/3 patients 
had less physical activity, more than half of patients consumed foods high in sugar, and about 68% of low-fiber food 
patterns.

Table.2 Chi-Square Test On Risk Factors Of Diabetes Mellitus Type-2

Risk Factors

Type 2 Diabetes Mellitus

P-value
OR (95% CI)

Lower - UpperDiabetes No Diabetes

No.70 % No.70 %
Age

0,019
2,531

1,218 - 5,261
≥ 40 years 54 77,1 40 57,1
< 40 years 16 22,9 30 42,9

Gender

0,593
0,776

0,385 - 1,562
Women 44 62,9 48 68,6

Men 26 37,1 22 31,4
Family history of Diabetes

0,007
2,915

1,390 - 6,112
Yes 31 44,3 15 21,4
Not 39 55,7 55 78,6

Body Mass Index

0,001
3,273

1,633 - 6,559
≥ 25 42 60,0 22 31,4
< 25 28 40,0 48 68,6

Central obesity

0,607
0,790

0,403 - 1,550
Yes 27 38,6 31 44,3
Not 43 61,4 39 55,7

High sugar Diet

0,000
4,231

2,080 - 8,604
Yes 50 71,4 26 37,1
Not 20 62,9 44 62,9

Low Fibre diet

0,018
2,593

1,234 - 5,452
Yes 55 78,6 41 58,6
Not 15 21,4 29 41,4

Smoking

0,602
1,273

0,644 - 2,518
Yes 29 41,4 25 35,7
Not 41 58,6 45 64,3

Physical Activity

0,000
7,176

3,091 - 16,662
Inadequate 61 87,1 34 48,6
Adequate 9 12,9 36 51,4
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The study showed that variables that were significantly related to the incidence of diabetes mellitus type-2 were 
age (P = 0,019), OR = 2.5 (1, 2-5.2), Family diabetes History (P = 0,007), OR = 2.9 (1, 3-6.1), IMT (p = 0.001), OR 
= 3.2 (1.6-6.5), high-sugar diet (p = 0,000), OR = 4.2 (2.0-8.6), low-fibre diet (P = 0,018), OR = 2.5 (1, 2-5.4), and 
physical activity (P = 0,000), OR = 7.1 (3.0-16.6). .

Table.3 Multiple Logistic Regression Test Results For The Final Risk Factor Related Of Diabetes Mellitus 
Type-2

Risk Factors P-Value OR
95% THERE

Lower Upper

Age 0,029 2,677 1,105 6,483

Body Mass Index 0,011 2,870 1,268 6,497

Physical Activity 0,002 4,486 1,776 11,336

High sugar Diet 0,032 2,444 1,080 5,532

Family History of Diabetes 0,106 2,024 0,860 4,765

A multivariate analysis was conducted to see the dominant variable being the risk factor of type 2 diabetes 
mellitus. Table 3 shows that physical activity is the dominant factor in type 2 diabetes mellitus.

Discussion

Risk Factors Cannot Be Modified

The study reported that age proved to be a risk factor 
of type 2 diabetes mellitus. A person who is over 40 
years of age is at risk twice as much as diabetes mellitus 
type 2 compared to people who are easier (less than 40 
years). Study in India proves the age above 45 years is 
the risk factor of diabetes mellitus. (6) Other studies 
indicate a higher prevalence occurs at the age of over 
25 years, and a decrease in the prevalence of diabetes 
after 65 years may be due to death at an early age due 
to complications of diabetes. 8 The study in Malaysia 
proved that patients higher than 60 years significantly 
suffer from diabetes mellitus complications. Age ≥ 60 
years is an independent risk factor for diabetic-related 
complications. 9 In this study, it is not proven that women 
are more at risk of suffering from type 2 diabetes. Studies 
in the Iranian state that women should be more serious 
about monitoring blood glucose independently and 
women are one of the risk factors in glycemic control 

and diabetic complications. 10

The results of our study proved that the family 
history of diabetes is a risk factor for diabetes mellitus. 
People who have a history of diabetes are riskier than 
those who do not have a history of diabetes. Study in 
India proves the family history of diabetes is as a risk 
factor that is significantly related to diabetes mellitus. 
7 The family history of diabetes with the incidence of 
diabetes is not directly linked to the size of the femoral 
adipocytes, accumulated visceral fat, or the concentration 
of triglycerides in the fasting plasma. However, the 
family history of diabetes is an independent predictor of 
the size of abdominal adipocytes in women. The limited 
peripheral adipose storage capacity is important in the 
pathogenesis of insulin resistance and the increased risk 
of diabetes mellitus in those with a family history of 
diabetes. 11

Risk Factors Can Be Modified

In population studies, it proved that BMI is a risk 
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factor of type 2 diabetes mellitus. Their risk of having 
type 2 diabetes mellitus should have a BMI ≥ 25 is 
tripled. A study in Japan mentions most Japanese people 
with type 2 diabetes mellitus resistant to insulin and has 
a BMI > 25 is a risk factor for severe insulin resistance. 
12 A recent cohort study proved a linear relationship 
between the initial IMT and the risk of diabetes. The 
risk of incidence of diabetes increased by 35% for each 
BMI increase of kg/m2 in the 20-30-year group and 31% 
in the 30-40-year-old group. 13 Obesity is a major risk 
factor for the development of diabetes. A meta-analysis 
study that detects a dose-response relationship between 
BMI and type 2 diabetes mellitus. This shows that per 
kg/m2 increase in BMI, the risk of diabetes increased 
by 18%. 14

This study showed that the diet of high sugar is the 
risk factor of type 2 diabetes mellitus. The meta-analysis 
study expressed the frequent consumption of sweetened 
beverages associated with the incidence of type 2 
diabetes mellitus. Although beverages and fruit juices 
that are diet supplementary sugar also show positive 
relationships with the incidence of type 2 diabetes. The 
common people who consume sweet drinks over the years 
may be related to the increasing number of new cases 
of type 2 diabetes mellitus. 15 In our study also proved 
that a low-fiber diet is a risk factor of type 2 diabetes 
mellitus. Previous meta-analysis studies reported causal 
relationships between fruit and vegetable consumption 
and the incidence of type 2 diabetes mellitus. Potential 
mechanistic evidence is mainly evident in fiber content, 
which has been shown to increase insulin sensitivity and 
insulin secretion to overcome insulin resistance. 16 In 
our study central obesity and smoking did not prove to 
be a risk factor for type 2 diatebes mellitus.

Our study reports that physical activity is a risk 
factor in type 2 diabetes mellitus. Analysis of multiple 
logistic regression proves that physical activity is the 
most dominant factor related to type 2 diabetes mellitus. 
Study in India proves the factors related to type 2 diabetes 
mellitus after adjusting for scaffolding are physical 
activity, intake of excessive unsaturated fats, IMT, 
waist-to-hip ratio, and tobacco consumption. 17 The most 
physical activity done by the group that suffers from 
type 2 diabetes mellitus is doing the homework. There 
are only a few respondents who do physical activities 
such as jogging and cycling. Meta-analysis studies show 

an inverse relationship between physical activity and the 
incidence of type 2 diabetes mellitus. The accumulated 
volume of physical activity that commensurates with 
public health recommendations currently 150 minutes 
per week performs moderate to strong physical activity 
or 75 minutes of strong physical activity per week to 
maintain general health. 18 But we could not prove it, 
we recommend a healthy lifestyle to those especially 
women to do Yoga gymnastics. Previous meta-analysis 
studies proved that yoga can relate to lipid profiles, 
blood pressure, BMI, waist/hip ratio, and cholesterol 
levels. Yoga can improve glycemic results and other risk 
factors to reduce the complications of type 2 diabetes 
mellitus in adults. 19

Conclusion

A proven risk factor with type 2 diabetes mellitus is 
the age, family diabetes history, BMI, high sugar diet, 
low fiber diet, and physical activity. While sex, central 
obesity, and smoking can not be proved to be a risk 
factor of type 2 diabetes mellitus. This study proves that 
physical activity is the main risk factor of type 2 diabetes 
mellitus, with a 4 times greater risk magnitude in those 
with less physical activity.
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Abstract
Considering the prisoners’ statistical population in Iran and the illness-prone environment of the prisons, 
which necessitates the delivery of appropriate healthcare, a tool should be developed to assess the status of 
healthcare delivery to these prisoners. The current study has been conducted with the aim of assessing the 
validity and reliability of the developed questionnaire for assessing the healthcare delivery status in Iran’s 
prisons. This research is a descriptive-analytical study. The developed questionnaire was given to the experts’ 
panel to be assessed for content validity. Content Validity Index (CVI) and Content Validity Ratio (CVR) 
were calculated using the collected opinions. To assess the validity of this questionnaire, 25 people including 
physicians and prison authorities were asked to fill the questionnaire for another time after 15 days. Test and 
retest reliability were calculated using the Intraclass Correlation Coefficient (ICC) and Kappa’s agreement 
coefficient. Data were analyzed by SPSS.26 and Excel.2019 softwares. The content validity experts verified 
the questionnaire based on its appropriateness, clarity, necessity, and congruity between its words and the 
relating culture. CVR index was higher than the least standard value (0.62) in every item. Also, all variables 
of the questionnaire had a CVI of higher than 0.70. Kappa’s agreement coefficients of all items ranged from 
0.61 to 1.00. ICC values for all items except “Time for system’s admissions process” ranged from 0.71 to 
1.00 in two times that tests were done. This indicates that reliability of the test and retest of the questionnaire 
was acceptable. The final version of the questionnaire can be used as a tool for assessment of the healthcare 
delivery status in prisons and planning programs to enhance that.
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Introduction

Prisoners’ access to appropriate healthcare should 
be guaranteed [1]. Prisoners often come from vulnerable 
groups of society and are affected by most of the 
contagious and non-contagious diseases [2]. Public health 
authorities have lately paid more attention to healthcare 
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delivery in prisons. Higher prevalence of psychological 
disorders, drug abuse, infectious diseases, stress-related 
heart diseases, immobility, and isolation leaves no doubt 
that it’s important to understand the existing patterns in 
healthcare delivery to prisoners [3]. Muller et al. 2009 
believe that healthy prisons should not only be used for 
punishment but to protect society from felonies such 
as alcohol abuse and violent actions. Prisons can also 
prevent diseases from imposing evitable costs on society 
[4]. 

Nowadays, there is a growing belief that enhancing 
healthcare delivery to prisons is equal to the enhancement 
of public healthcare. Prison inmates have equal healthcare 
privileges, like other people. Prison governors should 
ensure that prisoners receive appropriate healthcare. The 
prison staff should consider inmates as patients and not 
prisoners. Policies enhancing prisoners’ health should 
be included in public health policies and the healthcare 
managers should work in a close relationship with 
desmoteric medicine delivery personnel [2]. 

Suitable healthcare delivery to prisoners should be 
a top priority for authorities of every country. Because 
the prison itself poses serious risks for the health of 
prisoners. According to the international bills of rights 
and regulations, the determined sentence should only 
be limited to the prisoner’s freedom. Prison sentences 
should not include physical harm or health care 
limitations for the prisoners. Also, the sentence should 
not subject prisoners to death or dangerous diseases due 
to difficulty in accessing proper healthcare. Negligence 
and mismanagement, resulting in absence of proper 
healthcare delivery, will lead to social, physiological, 
and physical consequences [3,5-7]. 

Cornfor, Sibbald et al.2007 used the prison 
primary health care survey questionnaire to describe 
the organization of health care delivery and services 
for the management of chronic disease in prisons and 
to describe systems of information transfer between 
organizations and types of staff to compare data between 
different types of prisons [8]. 

Campbell, Hann et al. 2001 used previously the 
main part of the general practice assessment survey 

questionnaire at the National Primary Care Research 
and Development Centre in a observational study to 
investigate variations in the quality of care across 
general practices in England and they measured the inter  
rater reliability for all items and rejected those for which 
the k value was < 0.6 [9].

Considering prisoners’ number in Iran and the illness-
prone environment of the prisons, which necessitates 
the delivery of appropriate healthcare, quality and 
quantity of these measures should be assessed. An 
accurate, objective, and standard assessment requires 
a proper tool. Therefore, authors of the current study 
developed this questionnaire, by examining international 
questionnaires and tools. 

Methods

This research is a descriptive, analytical, and practical 
study that took place in 2019 with the aim of assessing 
the validity and reliability of the developed questionnaire 
for healthcare delivery in prisons. Reviewing the 
previous studies (searching the scientific databases, 
journals, and publications) and collecting the opinions 
of related experts, a questionnaire was developed. It 
was titled “assessing the healthcare delivery status 
in Iran’s prisons” and was made pooling the relating 
questionnaires. After some modifications in wording, 
suggested by the experts, a few essential questions were 
added to the questionnaire. These measures verified the 
apparent validity of questions. The final questionnaire 
included the following subjects: Organizational 
structure of healthcare delivery, variety of delivered 
services, public services, mental healthcare, chronic 
diseases, drug abuse, handling of the chronic diseases, 
information transfer between health care facilities, staff, 
etc. 10 experts were asked to verify the content validity 
of the questionnaire based on its appropriateness, 
clarity, necessity, and congruity between its words and 
the relating culture. These experts included healthcare 
managers, general practitioners, a clinical specialist, an 
epidemiologist, and a prison nurse. Members of experts’ 
panel were selected from expert and informed people, 
based on their scientific qualifications. The final list 
included 10 people (Table 1). 
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Table 1: Properties of experts’ panel members

QuantityWork experience (Year)EducationExpertise

58-20PhDHealthcare management1

210-15MDPrison general practitioner2

119PhDClinical specialist3

113PhDEpidemiology4

120PhDPrison nurse5

In this study, in order to assess the content validity by the Lawshe method, CVR and CVI coefficients were used. 
In order to calculate CVR, at first, the questionnaire was given to members of the experts’ panel. They were asked to 
assess every item for its necessity on a 4 point Likert scale (necessary, necessary but needs some changes, beneficial 
but unnecessary, and unnecessary). After receiving the answers of the members, relating data of each member was 
entered into Excel software and was analyzed using mathematical and statistical formulas as Formula 1.

The numerical value of content validity ratio is 
determined using the Lawshe Table. For instance, in this 
study that there are 10 people in the experts’ panel, if 
CVR is bigger than 0.62, the validity of the examined 
topic will be significant [10]. In reports of the validity of 
questionnaires, the most extensive report is done by the 
content validity index [11-13]. 

Also, in order to assess CVI, criteria of 

appropriateness, clarity, and congruity between its 
words Persian culture were assessed by the members of 
the experts’ panel on a 4 point Likert scale. Finally, CVI 
values for every criterion were calculated by dividing the 
total agreed points for every item which ranked 3rd and 
4th by the total number of experts [14]. The acceptable 
value for CVI was considered 0.70. Obtained results for 
every variable of the questionnaire are shown in Table 2.

Table 2: Validity assessment of the questionnaire by CVR and CVI

 CVICVRVariables of the questionnaire
0.780.89General Medical Services1
0.740.86Pharmacy Services2
0.930.91In-patient Services3
0.790.92Specialist Services4
0.730.68Organization5
0.950.84Chronic Diseases6
0.790.71Anxiety/Depression7
0.750.69Information Transfer Between Health Care Facilities8
0.790.89Staff9
0.820.85About Prison10
0.810.87Time for system’s admissions process11
0.820.79Infectious diseases12
0.890.84Health Concerns13

0.830.88Mental health screening14

NOTE: CVR = Content Validity Ratio, CVI = Content Validity Index 
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Once the assessment of content validity was done, 
the reliability of the questionnaire was examined [15,16]. 
Reliability refers to accuracy, reproducibility, and 
internal consistency of the questionnaire. The reliability 
of this questionnaire was assessed by using the test-
retest method. At first, the questionnaire was sent to 25 
studied prisons and filled by the prison’s authorities. 
After 15 days, to assess the test and retest reliability, 

25 people who had filled the questionnaire were asked 
to do it again. Sampling was done using targeted and 
accessible sampling. Test and retest reliability were 
calculated using the Intraclass Correlation Coefficient 
(ICC) for quantitative variables and the Kappa’s 
agreement coefficient for qualitative variables by 
SPSS.26 software. The results of reliability assessment 
for this questionnaire are shown in Tables 3 and 4. 

Table 3: Values of agreement between nominal variables

Kappa valueExtent of agreementVariables

0-0.20Slight-

0.21- 0.40Fair-
0.41- 0.60Moderate-

0.61- 0.80Substantial

booking interval, out of hours care, Pharmacy Services, having formal 
mental health training sessions, using the care program approach, mother 
and baby unit, drug misuse, mental health, entering clinical information 
directly on to computer, having GP registrars and trainee nurses, having 
a lead for clinical governance, carry out a patient/prisoner satisfaction 
survey, formal link with the NHS complaints system, having formal 
meetings to discuss critical incidents, having a register of patients 
with chronic disease, having written guidelines for the management of 
patients with chronic disease, having a recall system for chronic disease, 
carried out a chronic disease audit in the last 2 years, a lead practitioner 
for diabetes in the prison, providing sessions held by a specialist nurse 
trained in chronic disease care, information transfer

0.81- 1.00Almost perfect

have an in-patient unit on site, special chronic disease clinic, talk 
therapies, self-help material, type of prison, Hepatitis A, Hepatitis B, 
Hepatitis C, Gonorrhea, Chlamydia, Syphilis, Tuberculosis (PPD), 
Elevated lipids, High blood pressure, Mental health problems (excluding 
suicide risk), Suicide risk, Traumatic brain injury
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Table 4: Values of agreement between quantitative variables

ICCVariables

0- 0.60-

0.61- 0.70Time for system’s admissions process

0.71- 0.80patients with IHD, patients with asthma, patients with hepatitis, patients with TB, patients with HIV, 
number of nurse practitioner, number of nurses – general, about the prison

0.81- 1
afternoon surgeries each week, evenings surgeries each week, beds, patients have registered 
with diabetes, number of general practitioners, number of psychiatrist – adult, number of clinical 
psychologists

NOTE: ICC = Intraclass Correlation Coefficient 

Results of content validity assessment showed that 
the CVR index value for every item is higher than the 
least standard value (0.62). The highest value for the 
CVR index was 0.92 that was related to “specialist 
services” variable and the least value was 0.68 pertaining 
to “organization” variable. Also, all the obtained values 
for the CVI index were higher than the least acceptable 
value (0.70). CVI value for “In-patient Services” and 
“Chronic Diseases” variables were 0.93 and 0.95, 
respectively which are the highest among others. The 
least value belongs to the “Organization” variable which 
was 0.73 (Table 2) Kappa’s agreement coefficients of all 
items ranged from 0.61 to 1.00 which shows substantial 
reliability (0.61-0.80) for most of the variables and 
almost perfect reliability (0.81-1.00) for the remaining 
variables of the questionnaire as shown in Table 3 [17]. 
ICC values for all items except “Time for system’s 
admissions process” ranged from 0.71 and 1.00 in the 
two times that tests were taken, which is higher than 
0.70 (least acceptable value) and indicates acceptable 
reliability for test and retest of the questionnaire (Table 
3, 4). 

Discussion

Prisoners are among the most vulnerable groups of 
societies throughout the world. The least standards of 
healthcare that are accepted by the governments should 
be passed for the prisoners by the legislation bodies [18]. 
Prison inmates are in need of complicated medical and 
social care. This complexity results from a combination 

of infectious risk factors, drug abuse, addiction, 
psychological issues and detention problems [19].

Cornfor, Sibbald et al.2007 concluded that prisoners 
with chronic diseases are obtaining a poorer level of care 
compared to patients outside prison. In order to deliver 
an equivalent level of care for patients with chronic 
diseases in prisons, significant improvements in IT 
will need to be made and the problems concerning the 
recruitment and retention of general nurses will need to 
be addressed [8].

Barry et al.2010 assessed the basic healthcare 
delivery in prisons of Ireland, using semi-structured 
questionnaire and reviews which also involved 
physicians. Results showed that there was a considerable 
difference in standards of medical infrastructure and 
facilities among different prisons. In general, healthcare 
delivery status was not appropriate in prisons. Also, 
there was a vast inequality in medical care between 
prisons and other parts of the community, especially in 
the number of physicians. Most doctors mentioned that 
there is little political and governmental support. Also, 
they believed that prisoners’ healthcare is not supported 
adequately and there is a tangible shortage in psychiatric 
care [20]. Prisoners’ healthcare enhancement plays a 
crucial role in the improvement of public healthcare. 
Prisons’ authorities should ensure that there is constant 
and quick access to basic medical care for every 
prisoner. Important components of this care include 
physical examination, medical consultation, enough 
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space with adequate equipment for desmoteric medicine, 
emergency care, basic and necessary medications, 
facilities for psychotherapy and rehabilitation, the 
possibility of following prescribed diets, proper hygiene, 
and similar items. Improvements in healthcare delivery 
can’t be achieved without a proper tool to identify the 
strengths and weaknesses of desmoteric medicine. It’s 
deduced from the results of foreign studies that cultural, 

social, economic, and even geographic factors affect 
the prevalence and incidence of diseases occurring 
in communities and prisons. Thus, the least expected 
standards of international institutions such as WHO 
should be considered in developing the desmoteric 
medicine delivery regulations [2,5-7]. The numbers of 
questions for each part of questionnaire are shown below 
in Table 5. 

Table 5: Number of questions for each part of questionnaire

Number of questions Variables

4 questions General Medical Services

1 question Pharmacy Services

1 question In-patient Services

3 questions Specialist Services

7 questions Organization

7 questions for each disease Chronic Diseases (including diabetes, ischemic heart disease, asthma, hepatitis, 
HIV infections, and TB)

2 questions Anxiety/Depression

3 questions Information Transfer Between Health Care Facilities

2 questions Staff

2 questions About Prison (type and sex of prisoners)

1 question Time for system’s admissions process

7 question Infectious diseases

3 questions Health Concerns

3 questions Mental health screening of the new prisoners

Conclusion

This questionnaire, given its proper validity, 
reliability, and full coverage of related information on 
healthcare delivery in prisons, can be utilized as an 
efficient tool to identify the strengths and weaknesses 
of desmoteric medicine. It can also be used for planning 
programs that will enhance healthcare delivery to 
prisoners.
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Abstract
Background: Single-tunnel double-bundle anterior cruciate ligament reconstruction (ACLR) with 
anatomical placement of hamstring tendon graft can closely restore the anterior knee instability when 
compared with single bundle reconstruction.

Aim: Evaluation of the clinical and functional outcomes of ACLR using femoral intra-fix and tibial 
interference screw.

Methods: This is a prospective study held on 40 patients who underwent autologous hamstring graft ACLR 
using femoral intra-fix and tibial interference screw. After a median follow up of one year the clinical 
(Lysholm score), functional outcome (International Knee Documentation Committee, IKDC) and Joint 
laxity (assessed with KT-1000 arthrometer - MEDmetric, San Diego, CA) were evaluated.

Results: As regard IKDC 36 patients (90%) had normal or nearly normal knees postoperatively in 
comparison to 100% had abnormal and severely abnormal knees pre-operatively (P value < 0.001). The 
mean Lysholm score was higher in the postoperative follow up than preoperative (91.40±7.3 Vs 53.35± 
13.55) with statistically significant (P value < 0.001). The mean anterior translation of tibia improved from 
7.55 mm preoperatively to 2.1 mm after one year of ACLR.

Conclusion: ACLR using femoral intra-fix and tibial interference screw provide secure graft fixation and 
allow early rehabilitation. The clinical and functional outcome of this fixation technique is rewarding.

Keywords: ACL, Hamstring graft, Lysholm score, IKDC, Intrafix 

Introduction

The anterior cruciate ligament (ACL) consists of 
2 major functional bundles, the antero-medial bundle 
(AMB) and the postero-lateral bundle (PLB).(1) The goal 
of anatomic double bundle (DB) ACL reconstruction 

(ACLR) is to provide a close restoration of the normal 
knee kinematics, function, and decrease the risk of 
degenerative osteoarthritis of the knee joint.(2) In 
anatomic DB reconstruction two tunnels in the tibia and 
in the femur are necessary to reconstruct both (AM) and 
(PL) bundles, which is difficult to impossible in narrow 
notches.(3) Most of the clinical studies comparing single-
bundle (SB) to DB reconstruction do not present a fair 
comparison since often one or both surgical techniques 
were not performed anatomically. In addition, associated 
injuries such as chondral injuries, meniscus tears and 
osteoarthritic changes should be taken into account 
when conducting comparative clinical studies.(4)

Corresponding author: 
Mohamed Kamal Ismail
Assistant Lecturer of Orthopedic Surgery, Armed 
Forces Collage of Medicine, Egypt. 
Email: Dr.mohamedkamalismail@gmail.com
Tel:/ 01002926152, postal code 11281

Type of Article : Original DOI Number: 10.37506/ijfmt.v14i4.11573



Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4      725

Materials and Methods

Patient’s selection

This is a prospective study held on 40 patients aged 
(20-40) years operated from March 2016 to October 
2018 for their ACL deficient knees with autologous 
hamstring graft fixed by femoral intrafix on the femoral 
side and interference screw on the tibial side. Patients 
with multi-ligamentous injury, infection, inflammatory 
or degenerative pathologies and previous history of 
ACLR on the same knee were excluded from the study. 
Institutional ethics committee permission was obtained 
and informed consent was taken from all patients. 
Preoperative evaluation include history, clinical 
examination, ligamentous laxity measurement using KT-
1000 arthrometer, radiographs and magnetic resonance 
imaging of the knee joint were done. After complete 
clinical and radiological evaluation, patients were 

arthroscopically treated with ACLR using hamstring 
graft.

Surgical technique

The knee joint was accessed through three standard 
portals anteromedial (AM), anterolateral (AL) and 
accessory anteromedial (AAM). Meniscal injuries 
were addressed with partial resection. The harvested 
hamstring tendons (Gracilis and Semitendinosus) were 
prepared as tendons were folded in half over a single 
strand of #2 sutures to create two bundles. Each side 
was whip-stitched to 30 mm from fold. On the femoral 
side, the AM bundle was marked while the PL bundle 
left unmarked. The graft is whip-stitched on the tibial 
side; thickness and length of the graft were measured. 
(Fig.1a). A 45° micro-fracture awl was inserted through 
the AAM portal marking the centrum of the femoral foot 
print, which should be 2.5 mm plus the planned tunnel 
radius from the posterior articular cartilage. The knee 

was hyper-flexed to (110°-120°) allowing guide wire to move with the rotating condyle anteriorly, avoiding posterior 
wall blow out, now drilling the femoral tunnel using appropriate sized reamer. The depth should be 30-35 mm (Fig. 
1b, c). 

  

Fig 1. (a) Hamstring graft preparation.
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(b) The femoral tunnel length 30mm. (c) intact 
posterior wall 

Before advancing the graft into the femoral tunnel, 
the AM and PL bundles were rotated to the desired 
position (Fig.2a,b). A sheath trial of the same size of the 

graft was introduced via the AAM portal separating the 
AM & PL bundles (i.e. one strand posterior, the other 
inferior within the single tunnel), then rotate the sheath 
trial to orient its broader convex surface (laser marked) 
to an anterior distal position in the femoral tunnel and 
manually insert trial tip between graft bundles until snug. 

  

Fig2. (a) The AMB and PLB are rotated to the desired position. (b) Adjusting The graft position before 
inserting the guide wire, (c) Sheath Application, (d) The sheath is separating the two bundles. 

Drive sheath over the guide wire between graft 
strands in the tunnel until it fully seated to a depth of 2mm-
3mm into the tunnel as indicated by the laser marking 
on the rear shoulder of the inserter. The shoulder of the 
sheath inserter should be slightly recessed to prevent 
sheath extrusion during screw insertion (Fig.2c,d).The 

screw is next inserted over a guide wire into the sheath 
(Fig.3). Tension should be applied to both ends of the 
graft during screw insertion to prevent the graft from 
wrapping around the screw. If any material from the 
sheath has extruded during screw insertion, it is now 
removed. (8) 
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Figure 3: (a). Femoral intrafix screw and sheath, (b,c) Screw insertion, (d) Screw separating the two bundles. 

Then tension is applied to Ethibond before 
interference screw is used to fix tibial side. Careful 
testing for full range of movement especially complete 
extension was done. Both Lachman and ADT tests were 
done. 

Postoperative rehabilitation

First day postoperatively, patients were allowed to 
start partial weight bearing with crutches; knee flexion 
up to 90° is allowed and isometric quadriceps for six 
weeks (5). Subjects were prescribed intense physical 
therapy for motion exercise, and to strengthen thigh 
muscles. Normally, full range of motion and weight 
bearing was achieved at 6-8 weeks of surgery. Patients 
were followed up in outpatient clinic at 14 days then 
monthly up to months, 6 months and finally every three 
months until one year. They were evaluated clinically 
(Lysholm score and IKDC examination form) and knee 

joint stability was measured using KT-1000 arthrometer 
at one year.

Statistical analysis: was performed using SPSS 
software version 24.

Results

The mean age of patients included in this study was 
27.75 years (range 20-40 years). There were 38 males 
(95%) and 2 females (5%). Left side involvement was 
noticed in 17 patients (42.5%) and right side in 23 
(57.5%) patients. There was no meniscal pathology 
in majority (52.5%) of the patients. In patients with 
meniscal tears, the medial meniscus (n = 11, 27.5%) 
was commonly involved than the lateral meniscus (n 
= 8, 22.5%). The mean operative time was (102± 21.4 
minute, range 60-140 minutes).
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34 patients (85%) had no post-operative limitation 
of motion compared to 6 patients (15%) who had 
post-operative limitation of range of motion either in 
extension or in flexion.

At the end of follow up; 90% of the patients had 
-ve Pivot shift while 10% have +ve test (three of 
them had only +1) one patient who had +3 Pivot shift 
postoperatively.

As regarding the IKDC examination form, 
preoperatively 55% of the patients (22 patients) had 
severely abnormal knee (class D) while 45% (18 
patients) had abnormal knee (class C). Postoperatively 
according to IKDC examination form 60% of the 
patients had (24 patients) normal knee (class A), while 
30% (12 patients) had nearly normal knee (class B), and 
only 10% (4 patients) had abnormal knee (class C) with 
statistical highly significance (P- value <0.001).

Lysholm score improved postoperative (Post-op) 
91.40±7.3 Vs 53.35± 13.55 preoperative (Pre-op) which 
translated into statistically significant with (P value < 
0.001).

Ligamentous laxity measured by KT-1000 showed 
significant improvement after ACLR. The mean anterior 
translation of tibia in the Pre-op. period was 7.53 mm 
and which improved to 2.1 mm after 1year of ACLR.

Thirty nine patients (97.5%) had no post-operative 
complications; one Patient (2.5%) had infection, and 
graft failure.

Discussion

The aim of ACLR is restoring normal knee anatomy, 
biomechanics and function. It was assumed that the 
clinical success of ACLR depends on correct positioning 
of the graft tunnel when performing singe bundle ACLR, 
However, many prospective series and meta-analyses 
conducted have shown that, despite correct tunnel 
placement, a significant number of patients experience 
persistent instability in the knee at follow-up especially 
in respect of rotational stability and also have abnormal 
IKDC scores in nearly one fifth of patients who had 
undergone single-bundle ACLR. (6)

Femoral intrafix ACL fixation system from DePuy 
Mitek, Inc. is designed to provide soft tissue femoral 

fixation for ACL reconstruction surgery using a single 
tunnel through an antero-medial approach. Femoral 
intrafix, with its unique patented polypropylene sheath 
and PEEK (Polyetheretherketone) screw (Figure3a) 
implant design offers more anatomic ACLR with 
improved femoral footprint placement and coverage, 
controlled antero-medial and posterolateral bundle 
positioning, protecting the graft from being violated 
during screw insertion, strong and stiff soft tissue 
aperture fixation. (7)

Regarding range of motion (ROM), 85% of patients 
had no post-operative limitation of motion in comparison 
with 5% that have postoperative limitation of extension 
due to inefficient rehabilitation and 10% had limitation 
in flexion (one patient had infection and graft failure, 
two patients had concomitant both menisci surgery, and 
one had mild loss of terminal flexion). The limitation 
of the ROM was greater in patients with concomitant 
meniscal surgery. This result was similar to Ashish et al 
(8) who had operated 30 patients with DB ACLR and had 
13% limitation of range of motion. 

Huang etal (9) results were better than this study 
regarding the ROM as h operated 25 patients with 
femoral intrafix but his follow up was longer and his 
final evaluation was done (12-18 months). Normal ROM 
of the involved knee is strongly associated with patient-
reported outcome, reduced osteoarthritis, and greater 
quadriceps strength at long-term follow-up in patients 
after single bundle ACLR. (10) 

In our study 90% of patients have –Ve Pivot shift 
test, and 10% of patients have + Ve pivot shift test. One 
of them (2.5%) had infection and graft failure, while 3 
patients (7.5%) had postoperative laxity (+1) which was 
associated with positive ADT and Lachmann test this 
was similar to the study done by Philippe et al (11) who 
operated 33 patients with double bundle four tunnels 
ACLR technique and had +ve pivot shift test in 15% of 
patients. Ricardo et al (12) had operated 30 patients with 
SB anatomical ACLR technique and had +ve pivot shift 
in 23.3% which showed the superiority of this technique. 

Regarding IKDC; 55% of the studied group had 
severely abnormal knee (D) and 45% had abnormal knee 
(C) preoperatively. Those findings were improved post-
operatively as 60% of patients had normal knee (A), 
30% of patients had nearly normal knee (B) and 10% had 
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abnormal knee (C) with a highly statistically significance 
(P value <0.001). Ninety percent (36 patients) cases had 
a normal or nearly normal knee (grade A + B objective 
IKDC) which was similar to DB ACLR by Philippe et 
al (11).

Our results were similar to Ricardo et al. (12)who 
had 30 patients underwent SB anatomical ACLR , 70% 
of patients had score normal knee (A), 20% had nearly 
normal knee (B), and 10% had abnormal knee (C). 

Regarding Lysholm score :80% of patients had 
poor score and 20% had fair score preoperatively which 
improved postoperatively as 30% had excellent score, 
50% good score, 10% had fair score, while 10% had 
poor score with statistically significant difference (P 
value <0.001). In the study done by Järvelä et al. (13) 

the Lysholm score for DB anatomical ACLR was 45% 
excellent score which was is better than our results. 
Also, the mean preoperative Lysholm score was 53.35 ± 
13.55 which is less than the observations of Järvelä et 
al (13) and Fujita et al. (14) who reported a preoperative 
Lysholm score of 69 and, 67.4 respectively. This could 
be attributed to the long period between the injury and 
the operation; the instability and its associated secondary 
chondral damage due to delayed presentation may be the 
reason for a very low preoperative Lysholm score in 
these patients. The mean postoperative Lysholm score, 
of 91.40±7.3 was in close proximity with those reported 
by Järvelä et al (14) and Asagumo et al. (15) (96.8 ± 5.1) 
who used double bundle double tunnel technique in their 
study.

Our study results was better than the results observed 
by Ubale et al. (17) who operated on 30 patients with 
anatomical SB ACLR 49.5 ± 11.6 pre-operatively to 
83.4 ± 9.5 postoperatively.

Conclusion

Single tunnel double bundle ACL reconstruction 
using femoral intrafix is a reliable technique for ACL 
reconstruction which can restore the AP stability and 
reduce the risk for rotational instability (improved IKDC 
examination form postoperatively with P-value <0.001 
and –Ve pivot shift test) in comparison with other 
methods of fixation, but this technique is limited by 
long operative time, good bone quality and well trained 
surgeon with a good experience in ACL reconstruction.
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Abstract
PON1 Q192R (rs662) polymorphism in coding region is conveying differential catalytic activity of 
organophosphate. Study was aimed to investigate PON1 Q192R gene polymorphisms in rice farmers along 
with pesticide knowledge and practices; and to evaluate the relationship of gene polymorphisms and serum 
cholinesterase (SChE) levels. Information of pesticide exposure, knowledge and practices were collected 
from 50 rice farmers and 50 control respondents by questionnaire interviewing. Each blood sample was 
obtained by venipuncture and prepared to serum for SChE activity test by paper test and automatic analyzer; 
to EDTA blood for genotyping by PCR-RFLP. Exposure status, knowledge and practices on pesticide use 
were represented as frequency. Chi-square was used to analyze on the different of personal information; 
and of polymorphism. Independent t-test was used for comparison of SChE levels. Person correlation was 
evaluated relationship between SChE level and genotypes. 60% of rice farmers were used pesticide over 
10 years. Rice farmers were long-term pesticide exposure with good on pesticide knowledge, however 
poorly practice. Means of SChE level of both groups were within reference value and significantly different 
(p = 0.033). Polymorphisms were included wild type (QQ), heterozygote (QR) and homozygote (RR); 
and were significantly different between rice farmers (high frequency of RR genotype) and control (p = 
0.02). Relationship of polymorphism and SChE level were negative correlated (r = -0.261; p = 0.031). This 
polymorphism may useful biomarker for chronic pesticide exposure in Thai rice farmer and corresponded to 
decline of serum cholinesterase; and RR genotype was high risk group. 
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Introduction

Many previous studies were reviewed 
regarding pesticide use, poisoning, and knowledge and 

unsafe occupational practices in Thailand over the last 
decade; and Thai government is responsible in making 
policies and regulations and encouraging all agricultural 
activities to be sustainable [1]. Rice farmers in three 
Thai provinces were found to have the high prevalence 
of allergies, nasal congestion, wheezing, and acute 
symptoms after pesticide use [2]. Occupational health 
and safety problems among rice farmers may result 
from unsafe behaviors and unsafe acts or practices of 
workers, which are related to agrochemical exposure, 
such as the use of faulty spraying equipment or lack of 
attention to safety precautions [3]. Suphan Buri province 
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is located in central river plain of Thailand. Because of 
enough water supplies in this cultivation area, two or 
three rice growing cycles can be done. Thus, farmers 
may expose to pesticides more frequent rather than 
other area [4]. Moreover, outsource pesticide sprayers 
were common finding in rice field. Chloropyrifos and 
carbofuran are commonly used in this area, which are 
the member of organophosphate (OP) and carbamates 
(CB), respectively [1, 5]. Decline of serum cholinesterase 
is useful to indicate risk of pesticide exposure especially 
in sprayers [6-7]. Thai government is developing 
cholinesterase activity screening test and national apply 
for control the risk and unsafe field workers [8]. 

Paraoxonase 1 (PON1) is a phase-I enzyme that 
is involved in the hydrolysis of organophosphate 
esters [9, 10]. Literature reviews of PON1 genotypes 
are involving in the presence of Parkinson’s disease, 
Alzheimer’s disease and amyotrophic lateral sclerosis 
[11].  PON1 Q192R genotype is also associated with 
the risk of multiple cancers [12, 13] and coronary heart 
diseases [14]. PON1 variants play a role in xenobiotic-
metabolizing system in occupational exposures and 
consequence to oxidative stress and DNA damage [15]. 
Human PON1 Q192R (rs662) polymorphism in coding 
region is conveying differential catalytic activity toward 
some OP substrates [16]. PON1 Q192R polymorphism 
(rs662A > G) was caused by the glutamine (Q genotype) 
substituted for the arginine (R genotype) 192 of the gene 
6 exon of the PON 1 gene [17]. The information of PON1 
Q192R gene polymorphisms among Thai race especially 
agricultural workers was still limited. This study was 
aimed to investigate PON1 Q192R gene polymorphisms 
in rice farmers along with pesticide knowledge and 
practices; and to evaluate the relationship of gene 
polymorphisms and serum cholinesterase (SChE) levels. 

Materials and Methods

Subject recruitment and data collection

The cross-sectional study was carried out from 
June 2019 to February 2020 on data had collected from 
annually health service program by health promoting 
hospital, This study was recruited 100 respondents 
included 1) 50 rice farmers (risk group) were aged 
18-65 yr who lived in this area, which had handle 
pesticide regularly or work in paddy field at least three 
years or more 2) The control group was included 50 

respondents who lived nearby field area and listed in 
house registration, had non-related professional for farm 
workers. Respondents with a history of serious conditions 
were excluded. Questionnaire interviewing and blood 
collection were conducted by well-trained research 
assistants and medical technologists, respectively. 
Gathered information concerning of long-term pesticide 
exposures including personnel information, adverse 
health symptoms, knowledge and practice of pesticide 
use were recorded from questionnaires by personnel 
interviewing. The sample size was estimated using the 
single proportion formula with 95% confidence interval 
and based on percentage of abnormal SChE level in 
previous study [18]. The Ethics Committee of Thammasat 
University was approved this research protocol (COA 
No. 084/2562). The director of U-Thong district ¢s 
health promoting hospital, Suphan Buri province gave 
permission to conduct on this study. All participants 
gave informed consented. 

Blood collection, preparation and storage

Each 5 ml of blood sample was obtained by 
venepuncture from median cubital vein during morning 
(7-9 a.m.); and drawn into clotting blood and EDTA 
tubes for 3 ml and 2 ml, respectively. Clotting blood tube 
was further centrifuged; and serum was separated within 
2 h after phlebotomy and stored at -20 °C [19] for SChE 
activity test. Whole blood contained in EDTA tubes 
were prepared for genomic DNA extraction by using 
the QIAamp blood DNA mini kit (QIAGEN Thailand, 
Bangkok, Thailand) and genomic DNA was stored at 
-20 °C.

SChE activity test

Screening of SChE level by paper test [8] and 
confirming of SChE level was done by automatic analyser. 
The paper test kit was developed and manufactured 
by Government Pharmaceutical Organization (GPO), 
Thailand. The efficiency of test including sensitivity, 
specificity and positive predictive values were 77, 90 
and 85%, respectively. The quantitative for SChE level 
was conducted by automatic analyzer, COBAS c501 
(Roche-diagnostics, Rotkreuz, Switzerland), which 
were performed in certified clinical laboratories. SChE 
level were interpreted by reference values according by 
instruction of manufacturer. 



Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4      733

PON1 Q192R polymorphisms by PCR-RFLP

DNA template was amplified by polymerase chain 
reaction (PCR) using forward 5′-TAT TGT TGC 
TGT GGG ACC TGA G-3′ and reverse 5′-CCT GAG 
AAT CTG AGT AAA TCC ACT-3′ primers, which 
were corresponded to PON1(Q192R) region [20]. PCR 
was performed in 25 µl of total volume, which was 
contained 2 µl of genomic DNA, 0.5 µl of each primer, 
5 µl of 10X PCR buffer (1.5 mM Mg2+) include dNTP 
mixture and 0.25 µl of 1.5 U AmpliTaq polymerase 
(Thermo Fisher Scientific, USA). PCR was performed 
with initial denaturation at 94°C for 5 min. followed by 
35 cycles consisting of denaturation at 94°C for 30 s, 
annealing at 60°C for 30 s and extension at 72 °C for 
30 s followed by final extension at 72 °C for 7 min 
Thermal cycler (Applied Biosystems, USA). Restriction 
fragment length polymorphism (RFLP) was performed: 
DNA product was digested by A1wI restriction enzyme 
(New England Bio Labs, Cambridge, UK). Digested 
DNA fragments was separated on 2% of agarose gel 
electrophoresis apparatus then stained with ethidium 
bromide. DNA electrophorogram was read by using 
ultraviolet transillumination (Promega, USA). PON1 
Q192R single nucleotide polymorphisms (SNPs) were 
1) 66- and 172-bp fragments for the 192R allele and 2) 
238-bp fragment (undigested) for the 192Q allele. The 
interpretation of PON1 Q192R SNPs on genotypes 
were represented 238-bp fragment for wild type (QQ); 
66, 172, 238-bp fragments for heterozygous (QR); and 
66, 172-bp fragments for homozygous (RR). Quality 
control of test was done by DNA sequencing, which was 
randomized from 15% of samples.

Statistical Analysis

Descriptive data was explained by using frequency. 
Chi-square was used to analyze on the different of 
personal information and genotypes between rice farmer 
and controls groups. Independent t-test was used for 
comparison of SChE level between rice farmer and 
controls groups; and between wild and variant types. 
Person correlation was evaluated between SChE level 
and genotypes. The statistical significance was judged 
at p< 0.05. SPSS 21.0 software was used for statistical 
analysis (SPSS, Chicago, Illinois, USA). 

Results and Discussion

Pesticide exposure, knowledge and practice of rice 
farmers

All of rice farmers were long-term pesticide 
exposure and 60% of rice farmers were used pesticide 
over 10 years; and rate of pesticide exposure was mainly 
for 1-2 time/week. The related pesticide used symptoms 
were rarely occurred. Unexpected finding may due to 
unspecific symptoms, imprecisely explain by personal 
interviewing and tolerance of frequent exposed farmers. 
Means of SChE level were significantly different 
between rice farmers and controls (p = 0.033), however, 
there were within reference value (Table 1). Most 
of rice farmers were known about pesticide on health 
effects (80%), however, some of them were improper 
on practice, such as, the reading of pesticide label, first 
aids for toxicity and appropriated skill on spraying 
(Table 2). Educational interventions are essential for 
promoting safety during all phases of pesticide handling 
in small-scale Thai farmers. Public policies should be 
developed to encourage farmers to change their pest 
management methods from chemical based to methods 
that are healthier and more environmentally friendly 
[21]. Promotion of health literacy is associated to reduce 
unsafe behaviors on pesticide use [22].

PON1 Q192R polymorphisms in rice farmers

The DNA electrophoresis of PON1 Q192R 
gene polymorphisms were included wild type (QQ), 
heterozygote (QR) and homozygote (RR) (Fig. 1). The 
genotypic polymorphisms of rice farmers and control 
were significantly different (p=0.02); rice farmers were 
more frequent RR genotype rather than control (Table 3). 
The relationship of PON1 Q192R gene and SChE level 
were negative correlated (r = -0.261) with statistically 
significant (p = 0.031) (Table 4). Six of rice farmers 
were low SChE level (<5,500 U/L) and RR genotype 
polymorphism (data not show).

In this study, SChE and PON1 Q192R genotype 
between rice farmers and controls were significantly 
different; and the decline of SChE and PON1 Q192R 
genotype were also related. The significant finding was 
corresponded to previous study, which was reported 
that PON1 192RR genotype and CYP2D6 1934A 
allele are relate to organophosphate susceptibility in 
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chronic exposure in Egyptians. Moreover, SChE is 
significantly reduced in chronic organophosphate-
intoxicated Egyptian patients [23]. PON1 192 R(+) (QR 
+ RR genotypes) genotype carriers had higher PON1 
and acethylcholinesterase (AChE) activities than 192 
R(-) (QQ) genotype carriers in Turkish population, 
which had chronic pesticide exposure in occupational 
reasons [24]. In our study, rice farmers and control were 
significantly different and rice farmers were older than 
control. Q192R and L55M polymorphisms of PON1 are 
population-specific effects due to interaction of gene 
variation and environmental factors; therefore, this 
polymorphism is not impact on elders or extreme ages 
[25]. The most of pesticide exposure is chronic rather than 

acute toxicity via occupational and/or environmental 
means. Pesticide may lead harmful effects of human 
health, which are through oxidative stress, epigenetic 
transformation, and gene polymorphisms. Most of 
gene polymorphisms are implicate to OP metabolism 
enzymes, such as cytochrome P450, glutathione 
transferase, acetyltransferases or paraoxonase [26]. R 
variant of PON1 Q192R gene polymorphism is less 
effective to protect LDL oxidation. Thus, R genotype 
is associate to hypertension, coronary artery diseases, 
stroke and Parkinson‘s disease [27, 28]. Large scale and 
seasonal variation studies on gene polymorphism and 
environmental expose will conduct to confirming the 
finding. 

Table 1: The frequency of personal data and pesticide-exposing factors from rice farmers and controls

Personal data/ Exposing factors Rice farmer (%) Control (%) p-value

Gender : Male 34 (68) 30 (60)
0.405

 Female 16 (32) 20 (40)

Age : < 40 years 22 (44) 40 (80)
0.0001*

 ≥ 40 years 28 (56) 10 (20)

Alcohol intake: none 36 (72) 33 (66)
0.517

 drinking 14 (28) 17 (34)

Duration of pesticide use: 4-9 years 18 (36) -

 > 10 years 32 (64) -

Frequency of exposure: 1-2 days/week 30 (60) -

 3-4 days/week 4 (8) -

 5-6 days/week 16 (32) -

Clinical symptoms: None 36 (72) -

 Headache/vertigo 11 (22) -

 Abdominal cramp 3 (6) -

Health education: none 13 (26) -

 educated 37 (74) -

Serum cholinesterase (U/L) ** 7247.2 ± 1293.3 7775.9 ± 1152.8 0.033*

* Statistically significant at p<0.05; ** Serum cholinesterase (SChE) was screened by paper test before tested with 
automatic analyzer and represented as mean ±SD (reference value = 5,500-13,000 U/L). 
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Table 2: Knowledge and practice of rice farmers for pesticide use 

Topic of Pesticide use
Frequency (%)

Uneducated Educated

Health effects of pesticide 10 (20) 40 (80)

First-aids for acute intoxication 23 (46) 27 (54)

Personal protective equipment 17 (34) 33 (66)

Reading and understanding on 
information of pesticide label 24 (48) 26 (52)

Cleaning of pesticide spraying clothes 15 (30) 35 (70)

Pesticide container management 17 (34) 33 (66)

Appropriate in pesticide spraying 21 (42) 29 (58)

Personal hygiene after pesticide spraying 15 (30) 35 (70)

Table 3: Genotypic frequency of PON1 Q192R in rice farmer and control groups

Genotype Control Farmer p-value

N % N %

Wild Type (QQ genotype) 29 58 14 28

0.020*
Polymorphisms (RR & QR genotype) 21 40 36 72

 Homozygous (RR genotype) 12 24 27 54

 Heterozygous (QR genotype) 9 18 9 18

* Statistically significant at p<0.05 

Table 4: Relationship of PON1 Q192R genotypes and SChE level

Genotype N SChE (U/L) r p-value

Wild Type 43 7820.14 ± 1103.25
-0.261 0.031*

Polymorphisms 57 7278.89 ± 1307.70

* Statistically significant at p<0.05; r = Pearson correlation coefficient 
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Figure 1: DNA fragment separation. First Lane (from left): DNA ladder; Lane 2, 6, 11, 12, 41, 42, 68 and 88: 
66, 172-bp for RR genotype; Lane 23, 36 and 79: 66, 172, 238-bp for QR genotype; Lane 23, 36 and 79: 238-

bp for wild type (QQ genotype). 

Conclusion

PON1 Q192R polymorphism may useful biomarker 
for chronic pesticide exposure in Thai rice farmer and 
corresponded to decline of SChE; and RR genotype was 
high risk group. 
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Abstract
Background: Combined oral contraceptives comprise of the steroid hormone oestrogen in combination with 
a progesterone, occupied principally to prevent pregnancy. Combined oral contraceptive pills commonly 
refer to pills in which an oestrogen and a progestogen are given concurrently in a monthly cycle. Materials 
and methods: The current study was undertaken over a period of six months from 2019/10/1 till 2020/3/1 
in Al-Najaf province. Thirty women that take oral contraceptives pill participated in the study, Their ages 
ranged from (20-38) years divided into three groups(10/group) according to the ages (20-25, 26-31,32 -38) 
years. Results: Results of this study revealed, oral contraceptives pill cause no effect on serum levels of 
calcium in women that intake it at different age groups in compare with controls groups, and also causes a 
significant decrease in serum levels of vitamin D in women that intake it at different age groups in compare 
with controls groups. On the other hand, the results obtained there aren’t apparent difference in these 
parameters when compared between age groups and group that use it for long period (3,6 and 9 year).

Conclusion: The present study concluded that oral contraceptives pill cause no effect on serum levels of 
calcium in women and little effect on vitamin D in women.

Keyword: oral contraceptives pill, parameters, calcium and vitamin D.

Introduction

Combined oral contraceptives involve of the steroid 
hormone oestrogen in mixture with a progesterone, 
taken mainly to avert pregnancy. Combined oral 
contraceptive pills commonly refer to pills in which 
an oestrogen and a progestogen are given parallel in a 
monthly cycle. Combined oral contraceptives (COCs) 
consume become a prevalent method of birth control 
because to their contraceptive effectiveness and good 
tolerability profile [1]. Combined oral contraceptives are 
so typically administered as a pill containing oestrogen 
and progestogen, which is taken daily for 20–22 days, 
followed by a seven-day pill-free interval (or seven 
days of placebo), during which time a withdrawal bleed 
is expected to happen. These pills comprise hormones 
that turn on the reproductive system of female leading 
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to avert pregnancy such as estrogen and progesterone. 
Oral contraceptives are the combination of estrogen 
and progestin or only progestin. Throughout the years, 
oral contraceptives have created through progressively 
decreasing the portion of ethinylestradiol (EE) and 
presenting 17-β estradiol, and different ages of progestin 
[2]. There are numerous kinds of estrogen and progesterone 
being utilized in pills like mestranol is a class of 
estrogen, and the 3-methylether of EE and norethynodrel 
is a sort of progestin [3]. In clinical investigations, the 
efficiency of contraceptive was excellent, but this drug 
caused many side effects for example, nausea, dizziness, 
headaches, stomachaches, and vomiting [4]. However, 
the death of a female had been reported who was taking 
the contraceptive pills in 1961. Although after so many 
years, oral contraceptives have developed by decreasing 
the dose of estrogen and by discovering a new generation 
of progestins, and additional routes of combined oral 
contraceptives administration have been developed [5]. 
The progesterone is primarily responsible for preventing 
pregnancy. The main mechanism of action is the 

DOI Number: 10.37506/ijfmt.v14i4.11575



740      Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4

prevention of ovulation; they inhibit follicular development and prevent ovulation [6]. Progestogen negative feedback 
works at the hypothalamus to decreases the pulse frequency of gonadotropin releasing hormone [7].

Materials and Methods

No. Instrument Material

1 Centrifuges  Calcium Kit

2 ELISA Reader vitaminD Kit

3 Spectrophotometer /UV

4 Gel tube

5 Micropipette

6 Serum tube

7 Sterile syringes (5ml)

8 Eppendorf tube 

The current study was undertaken over a period of six months from 2019/10/1 till 2020/3/1 from women using 
oral contraceptive pill in Al-Najaf province. Thirty women that take oral contraceptives pill participated in the 
study, Their ages ranged from (20-38) years divided into three groups(10/group) according to the ages (20-25, 26-
31,32 -38) years. women with anther diseases which may cause alteration in level of calcium and vitamin D were 
excluded from the study. About 5 ml of venous blood were taken from women and controls. Serum was separated by 
centrifugation and used for estimation level of calcium and vitamin. 

Results:

3-1: Effect of contraceptive pill on calcium levels in serum

The results display no significant effect (p< 0.05) on calcium level in serum in the women at different age groups 
(20-25y ,26-31y and 32-38y) after intake oral contraceptive pill in compared with control group at different age 
groups (20-25y ,26-31y and 32-38y) respectively figure (1) and results also display no significant effect (p< 0.05) on 
calcium level in serum in the women between groups of ages.
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Figure (1): Effect of contraceptive pill on calcium levels in serum

3-2: Effect of contraceptive pill on vitamin D levels in serum

The results display significant decrease (p> 0.05) in vitamin D level in serum in the women at different age 
groups (20-25y ,26-31y and 32-38y) after intake oral contraceptive pill in compared with control groups at different 
age groups (20-25y ,26-31y and 32-38y) respectively figure (2) and results also display no significant effect (p< 0.05) 
on vitamin D level in serum in the women between groups of ages figure (2).

Figure(2): Effect of contraceptive pill on vitamin D levels in serum 
3-3: Effect of contraceptive pill on calcium levels in serum according to duration of intake 

The results display no significant effect (p< 0.05) on calcium level in serum in the women at different duration 
of intake of oral contraceptive pill groups (3 y ,6 y and 9 y) figure (3).

 

Figure(3): Effect of contraceptive pill on calcium levels in serum according to duration of intake. 
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3-4: Effect of contraceptive pill on vitamin D levels in serum according to duration of intake 

The results display no significant effect (p< 0.05) on vitamin D level in serum in the women at different duration 
of intake of oral contraceptive pill groups (3 y ,6 y and 9 y) figure (4).

Figure(4): Effect of contraceptive pill on vitamin D levels in serum according to duration of intake

Discussion

4-1: Effect of contraceptive pill on calcium levels 
in serum

The results of the present study displayed no 
significant effect (p<0.05) on calcium levels in serum 
in women that intake contraceptive pills at different 
age groups in compared with control group at different 
age groups, also this study indicate no significant effect 
(p<0.05) between the groups of ages of women that 
intake contraceptive pills.

4-2: Effect of contraceptive pill on vitamin D 
levels in serum

The results of the present study displayed significant 
decrease (p>0.05) on vitamin D levels in serum in women 
that intake contraceptive pills at different age groups in 
compared with control group at different age groups, 
this study disagree with many studies that indicate 
increase in level of vitamin D levels in serum in women 
that intake contraceptive pills such as the study of [8] this 
study result is that the use of contraceptive pill increases 
the circulating levels of 25(OH)D in premenopausal, 
healthy, adult women and the study of [9] this study result 
is contraceptive pill use increases circulating levels of 

25OHD in plasma. There are many other studies agree 
with present study such as the study of [10]. This study 
seems to be the first prospective trial revealing the 
effect of contraceptive pills use on serum 25(OH)D 
levels in women with Polycystic ovary syndrome. show 
the decrease in serum 25(OH)D levels in patients with 
Polycystic ovary syndrome with the use of contraceptive 
pills alone. Vitamin D deficiency, which arises due to 
insufficient exposure to sunlight and dermal synthesis 
from 7-dehydrocholesterol and limited intake from food 
and supplements, disrupts the function of all systems of 
the body and increases the risk of osteoporosis, cancer, 
cardiovascular disease, autoimmune disease, and mental 
disorders such as depression and chronic pain syndrome 
[11], [12] also this study indicate no effect when compare 
between the groups of ages of women that intake 
contraceptive pills.

4-3: Effect of contraceptive pill on calcium levels 
in serum according to duration of intake 

The results display no effect on calcium level in 
serum in the women at different duration of intake of 
oral contraceptive pill groups when compare between 
groups. 
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4-4: Effect of contraceptive pill on vitamin D 
levels in serum according to duration of intake 

The results display no effect on vitamin D level in 
serum in the women at different duration of intake of 
oral contraceptive pill groups when compare between 
groups.

Conclusions

The present study concluded that oral contraceptives 
pill cause no effect on serum levels of calcium in women 
and little effect on vitamin D in women.
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Abstract
Gingivitis is a nondestructive disease that causes inflammation of the gums and is one of the most common 
periodontal diseases. The cause of inflammation is bacterial bovillomatosis, known as the plaque, on the 
surface of the teeth. The plaque is the main cause of periodontal disease; if left untreated, gingivitis can 
develop into inflammation of the tooth, where inflammation of the gums destroys the bones, causes tissue 
erosion around the teeth and can lead to loss of tooth. Q. infectoria were applied topically to ten people aged 
25-55 who were suffering from gingivitis and plaque. Diagnoses and follow-up treatment were performed in 
a dental clinic under the supervision of a dentist for a period of two weeks. We noted the great efficacy of the 
herb against gingivitis and plaque. The progress of plaque measured in terms of mean, population standard 
deviation and variance were 0.66 , 0.17, 0.02 before treatment and 0.29, 0.12, 0.01 after treatment. Gingival 
progress before and after treatment were 0.72 , 0.15 , 0.02 and 0.32 , 0.11 , 0.01 , respectively. According 
to results were due to the fact that Q. infectoria contain large amounts of tannin and other compounds that 
constrict vessels and tissues and are effective against various types of infections. Therefore, we recommend 
them as an alternative to antibiotics. Effectiveness of Q. infectoria  as an effective substance to inhibit the 
growth of oral bacteria and thus act as an anti-inflammatory and retention of gum tissue where the substance 
was tested directly on patients have Plaque and gingivitis and we can recommend them as an alternative to 
antibiotics

Keywords: Q. infectoria, gingivitis, plaque, tannin, bacterial.

 
 

Corresponding author: 
Ali Hasanain Alhamadani
Lecturer Instructor at Nursing college / Al-Muthanna 
University. Iraq E-mail: Ali.hasanen@mu.edu.iq, 
https://orcid.org/0000-0002-9704-7862 

Introduction

Gingivitis is a non-destructive disease which occurs 
around the teeth. The most common form of gingivitis 
and periodontal disease, overall, occur in response to 
bacterial biofilms that are attached to tooth surfaces and 
are termed plaque-induced gingivitis1.

While some cases of gingivitis never progress to 
periodontitis, data indicates that periodontitis is always 

preceded by gingivitis2.

Gingivitis is reversible with good oral hygiene; 
however, if left untreated, gingivitis can progress to 
periodontitis, in which the inflammation of the gums 
results in tissue destruction and bone resorption around 
the teeth. Periodontitis can ultimately lead to loss of 
teeth. The term means “inflammation of the gum tissue”3.

Antimicrobial agents are vastly used today, which 
can result in changes in mouth microbiota and cause 
teeth staining by chlorhexidine mouth rinse4. Moreover, 
oral bacteria have been shown to increase resistance 
towards most antibiotics such as penicillin, tetracycline, 
erythromycin, cephalosporin, and metronidazole which 
are used therapeutically to treat oral infection 5. The 
resistance to most antibiotics has led researchers to 
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search for anti-infective herbal compounds that can be 
used to effectively treat oral diseases 6. Most people 
in developing countries nowadays use traditional 
medicines for their health care and recovery 7. Medicinal 
plants produce biologically active compounds and this 
is common in most compounds extracted from plants. 
Q. infectoria is one of the most widely used traditional 
medicines in Asia found in Cyprus, Syria, Turkey and 
Greece. 

Q. infectoria is a small tree with a height of about 2 
meters 8,9. The main constituents of the galls are gallic 
acid (2–4%), Gallo tannic acid (50–70%), ellagic acid, 
starch, and sugar 10. Galls in traditional Malaysian 
medicine have been used to stimulate vaginal muscle 
contraction as well as to restore uterine flexibility after 
birth 11 . while in traditional Indian medicine it was used 
as a toothpaste to treat gum disease and oral cavity 12. It 
has also been used to treat internal bleeding, impetigo, 
gonorrhea, diarrhea, tonsillitis and menstruation. It also 
possesses antibacterial, antiviral, pesticidal, fungal, and 
anti-inflammatory properties13 ,14. 

Materials and Methods

Plant Materials

· The galls of Q. infectoria were purchased from 
the market and used as plant materials for this study

· The specimen was diagnosed and identified by 
a teacher specialized in plant classification science. 

· The product was crushed to small pieces using 
a sterile pestle and mortar and powdered in an electric 
grinder.

· The powder was put in plastic containers .

· Patients were diagnosed by a specialist dentist 

in the private clinic and the cans were then delivered to 
each of them.

· The topical powder was used by the patient 
twice a day, in the morning and before bedtime.

· The patients were reviewed at the doctor’s 
clinic after two weeks of using the products and the 
results were recorded by a personal physician.

The LD50 was determined using the classical LD50 
method of Behrens and Karbers (1953). No side effects 
have been reported for using this product in the various 
studies that have worked. 

Results

To the best of our knowledge, this is first clinical study 
that showed the effect of galls of Q. infectoria extracts 
on people who have both gingivitis and plaque.

Ten people (nine women and one man) participated 
in this study. Participants were aged 25 to 55 years, and 
all of them had gingivitis and plaque (Table 1 and 2). All 
patients used equal quantities of galls of Q. infectoria 
extracts as powder for two weeks. The progress of plaque 
in terms of mean, population standard deviation and 
variance measured before and after treatment were 0.66 
, 0.17, 0.02 and 0.29, 0.12, 0.01, respectively (Figure1). 
On the other hand, the progress of gingivitis before 
and after treatment were 0.72 , 0.15 , 0.02 and 0.32 , 
0.11 , 0.01 for mean, population standard deviation and 
variance, respectively (Figure 2). 

All observation and diagnosis took place in a private 
dental clinic under the supervision of a specialist dentist 
according to the standards of Plaque Index (Silness & 
Loe, 1964) and Gingival Index (Silness &Loe, 1963).

Table 1. Comparison of group of plaque patients before and after treatment with Q. infectoria. 

No. Age Gender Before After

1 25 Female 0.75 0.26

2 28 Female 0.59 0.28

3 30 Female 0.57 0.2

4 32 Female 0.29 0.16
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5 55 Female 0.9 0.1

6 26 Female 0.5 0.3

7 33 Female 0.8 0.5

8 44 Female 0.73 0.25

9 29 Female 0.66 0.5

10 34 Female 0.84 0.36

Table 2. Comparison of group of gingivitis patients before and after treatment with

Q. infectoria

No. Age Gender Before After

1 31 Female 0.8 0.3

2 33 Male 0.9 0.3

3 40 Female 0.76 0.37

4 44 Female 0.93 0.1

5 52 Female 0.8 0.29

6 32 Female 0.56 0.32

7 45 Female 0.6 0.4

8 36 Female 0.7 0.5

9 29 Female 0.39 0.22

10 25 Female 0.83 0.49

Cont... Table 1. Comparison of group of plaque patients before and after treatment with Q. infectoria. 

Discussion 

High amounts of hydrolysable tannin present in the 
galls of Q. infectoria imply that tannin may be the active 
compound responsible for the antibacterial activity in 
this study. Tannins in the galls were reported to possess 
antibacterial property against common pathogens such 
as Enterococcus faecalis, Streptococcus pyogenes, and 
Bacillus cereus15,16. A number of mechanisms have 
been proposed to explain the antibacterial activity 
shown by tannin, including complex formation between 
tannin and microbial enzymes (such as cellulase) 
as well as membrane of microorganism due to the 

astringent properties of tannin, iron deprivation through 
precipitation and effect on bacterial metabolism through 
inhibition of oxidative phosphorylation 17. Several 
studies have shown that galls of Q. infectoria  possess 
manifold therapeutic activities, with particular efficacy 
against inflammatory diseases . These results suggest 
that alcoholic extract of galls of Q. infectoria exerted 
in-vivo have anti-inflammatory activity after oral or 
topical administration and also have the ability to curb 
the production of some inflammatory mediators18. 
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Figure 1. Comparison of group of plaque patients before and after treatment with Q. infectoria .

Figure 2. Comparison of group of gingivitis patients before and after treatment with Q. infectoria. 

Conclusion

The results of this study proved the effectiveness 
of Q. infectoria as an effective substance for inhibiting 
the growth of oral bacteria. Q. infectoria acted as an 
anti-inflammatory agent and improved retention of 
gum tissue when the substance was tested directly on 
patients diagnosed with plaque and gingivitis, under the 
supervision of a dental specialist.

The results of present study support the traditional 
usage of Q. infectoria and plant extracts which possess 
compounds with antibacterial properties.

Therefore, we recommend Q. infectoria as an 
alternative to antibiotics. Also, we recommend additional 
studies on the use of this product on a larger number of 
patients. 
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Abstract 
Background: Over the past few decades, the role of the Director of the Nursing Unit (head nurse) has 
developed considerably globally, from the head nurse who supervisor to patient care and nursing staff 
and the needs of the ward from all the necessary supplies for nursing care in the ward to the role of the 
manager nurse who plays a broader role through his oversight of all Nursing ward in the hospital, staff 
employment and ward quality, development and retention. Previously the head nurses were responsible for 
the care of clinical patients only in the ward, and their duty was only patient. Objectives: Implement the 
nursing management education program for the study group. Methodology: A quasi-experimental design 
is carried out throughout the present study with the application of test-retest approach for the study and 
control groups from March 24th 2019 to Feb 19th 2020. Settings of the Study: This study was conducted at 
the nursing units of Al-Najaf AL-Ashraf City Hospitals which include (Al-Sadr Medical City, Al-Hakeem 
General Hospital and Al-Zahra Teaching Hospital, they represented AL-Najaf AL-Ashraf city). Result: 
showed that the study group participants had benefits from the implementation of nursing management 
education program Conclusions: The program considered an effective mean for the improvement of the 
head nurse’s knowledge. Recommendations: Head nurses should have the required knowledge about wards 
management regarding patient care. And nursing management education program is an important tool for 
the development of head nurses’ skills. Accordingly, head nurses need to be encouraged to participate in 
nursing management education program focused on patient management. Finally, the study proved that there 
is an essential need for collaboration between the Ministry of Higher Education and Scientific Research with 
Ministry of Health and Environment to improve the nursing management courses as a part of curriculum in 
nursing institutes and universities.

Keyword: Effectiveness, Nursing, Management Educational Program, Head Nurses, knowledge, Patient 
Management

Introduction

The first-line nursing manager, also called a head 
nurse, is a person who is responsible for managing 
nursing services activities in one nursing unit and 
who is a key individual in the nursing department 
administration structure; this nurse who translates the 
goals and objectives of the department into action. It is at 
this level of management that patient unit costs may be 
investigated and controlled; while maintaining a careful 
eye on the quality of care delivered, thus combining 
clinical expertise with managerial competence.1 

Methodology

Design of the Study:

A quasi-experimental design is carried out 
throughout the present study with the application of test-
retest approach for the study and control groups from 
March 24th 2019 to Feb 19th 2020. 

Settings of the Study: This study was conducted at 
the nursing units of Al-Najaf AL-Ashraf City Hospitals 
which include (Al-Sadr Medical City, Al-Hakeem 
General Hospital and Al-Zahra Teaching Hospital, they 
represented AL-Najaf AL-Ashraf city). 

Results

Table (1) Changes in Mean Scores of knowledge 
about Tasks of Patient Care Management Pre to Post 
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Training

 Changes in Overall Mean Score

Study group 
(n = 30)

Control group
(n = 30) Effect  

size P. value

Mean SD Mean SD

Pre-test 2.46 0.32 2.48 0.31 - 0.636

Posttest 1 2.89 0.23 2.46 0.30 1.62 < 0.001

Posttest 2 2.82 0.28 2.45 0.30 1.28 < 0.001

Mean difference Post 1-Pre 0.43 0.16 -0.02 0.10 3.42 <0.001

Mean difference Post 2-Pre 0.36 0.14 -0.03 0.12 3.00 <0.001

Mean difference Post2-Post1 -0.07 0.22 -0.01 0.14 0.33  0.001

Multiple comparison (pairwise) within groups  

Post 1 vs. Pre <0.001  0.438    

Post 2 vs. Pre <0.001  0.349    

Post 2 vs. Post 1  0.001  0.326    

Indicated that the overall mean knowledge score for 
this study at posttest 1 was significantly higher than that 
at pre training and at posttest 2, and that of posttest 2 
was significantly higher than that at pre training, (Table 
1). No such changes had been reported in control group 
and the differences in mean knowledge score were not 
significant at pre, post1 and post 2. On the other hand 
when both groups compared the effect size of training 
program was large (1.62), in the change of mean 
knowledge score for this study at posttest 1, large (1.28) 
at posttest 2, and cumulatively much large effect size of 
3.42 and 3.0 when the mean differences post1-pre and 
post2-pre taken into account, but small effect size of 0.33 
reported at post1-post2vbut it still significant in study 
group than controls. Moreover, the trends of changes in 
mean knowledge score in both groups are graphically 
compared in (Figure 1)

Discussion of the Results

The primary function of a head nurse is to ensure 
optimal patient outcomes on hospital unit. A good head 
nurses’ wears several hats as an expert clinician, a 
mentor and support for his/her personals and a tireless 
advocate for patients and families. Head nurses are 
important in promoting quality outcome and patients 
safety satisfaction. Patients nursing care delivered 
by reviewing and nursing management education 
program to providing direction of the nursing staff for 
development and growth nursing management services 
and supervise for quality of nursing care outcomes in 
nursing ward management in hospitals.

Table (1), study indicates that the overall mean 
of patient care management knowledge score for this 
domain at post-test (1) was significantly higher than that 
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at pre training and at post-test (2), and that of posttest (2) 
was significantly higher than that at pre training. 

This means that head nurses acquired on high 
improvement in patient care management knowledge 
by education program compared to their knowledge at 
pretest.

A study by Halema, (2016) reported that the 
implementation of the clinical supervision training 
program has positive effect on patient safety and nursing 
documentation.2

And another study ElZeneny, (2017), who mentioned 
that after program, the head nurses gain aspects such as 
lifelong learning, development, solve problems, quality 
nursing care and patient safety.3 

As well Abo Gad & El-Demerdash, (2014) and 
Dutta, (2013), reported that there was a significant 
improvement in the head nurses’ nursing management 
knowledge regarding all items of nursing management 
educational program content in posttest and posttest 2. 
4,5 

Conclusions

Much improvement in the knowledge of study 
group was detected after implementation of teaching 
program (post-test1) regarding patient management; 
therefore, highly significant differences were reported 
between study group and controls in the proportions of 
correct responses towards the items of domain with a 
large effect size. 

Recommendations:

1. Head nurses should have the required knowledge 
about wards management regarding patient care. 

2. Nursing management education program is 
an important tool for the development of head nurses’ 
skills. Accordingly head nurses need to be encouraged 
to participate in nursing management education program 
focused on wards management. 

3. The study recommends focusing on scientifically 
qualified nurses with minimum of BSc degree to work in 
the nursing wards.

4. The study proved that there is an essential 
need for collaboration between the Ministry of Higher 
Education and Scientific Research with Ministry 
of Health and Environment to improve the nursing 
management courses as a part of curriculum in nursing 
institutes and universities. 
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Abstract
Background: Dental care for HIV positive people plays an important role in increasing quality of life, 
tolerance and effectiveness of treatment, nutritional intake, and treatment success rates. Therefore, it is 
important to ensure optimal dental care for this group of people, especially since many of them, with or without 
knowledge of their serological status, are now using dental services. Purpose: is to assess the willingness 
of dental students to treat HIV positive people. Materials and Methods: A descriptive cross-sectional 
survey was conducted. In the city of Surabaya, there are around 184,000 HIV positive people. This research 
was conducted in 2019 using a questionnaire designed to obtain information about student demographics, 
self-assessment of HIV, attitudes toward infection control practices, perceptions of occupational risks, and 
willingness to provide care for HIV positive people. Results: The response rate is 76.3 percent. More than 
77 percent of respondents are in the age group of 19 years to age 25 years. Good knowledge about HIV is 
only owned by 35 percent of respondents. While around 7.1 percent, showed significant concern about job 
transmission. Conclusions: From the results of this study, the authors suggest the need for a comprehensive 
education or motivation program for the next generation of dentists in Indonesia to ensure adequate care for 
HIV positive people. 
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Introduction

Acquired Immunodeficiency Syndrome (AIDS) is 
an infection caused by the Human Immunodeficiency 
Virus (HIV). This virus causes a disease that attacks 
immune cells. Around the world in 2013, there were 
35 million people with HIV which included 3.2 million 
children aged <15 years and 16 million women. The 
number of new HIV infections in 2013 was 2.1 million, 
consisting of 240,000 children aged <15 years and 1.9 
million adults. The number of deaths due to AIDS was 

1.5 million consisting of 190,000 children aged <15 
years and 1.3 million adults. In Indonesia, HIV has 
spread to 386 cities in all provinces in Indonesia[1]. With 
the survival rate getting better, HIV positive patients 
who are knowledgeable and who do not know about 
their own serological status will increase, and will get 
dental care in the future will come[2].

Oral health is often a problem among people 
infected with HIV[3,4]. Opportunistic oral lesions and 
infections are often one of the first manifestations of 
HIV. HIV infected patients receive dental care services 
with standard procedures applied[5]. Oral complications 
in HIV-AIDS sufferers are reported to be minor, self-
limiting, non-life threatening[6] and ready to be treated. 
Care planning for patients with HIV follows the same 
sequence as other patients[7–9]. However, the priority 
is to reduce pain, restore function[5], prevent further 
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disease and consider the aesthetic results that are done 
well by the dentist[10,11].

The purpose of this research is to assess the readiness 
of Universitas Airlangga, Faculty of Dental Medicine  
students in the 5th and 7th semester in handling patients 
who have a history of HIV and AIDS. This research is 
specifically for students in 5th and 7th semester, because 
they are considered to have understood the things that 
must be done and should not be violated in the oral 
cavity treatment procedure for people with HIV-AIDS. 

Material and Method

This research is specifically for students in the 5th 
and 7th semester, because they are considered to have 
understood the things that must be done and should not 
be violated in the oral cavity treatment procedures of 
HIV-AIDS sufferers.

Data were collected using a self-administered 
questionnaire. This questionnaire includes information 
on demographics, self-assessed knowledge of HIV/
AIDS, attitudes toward homosexuals, infection control 
practices, perceptions of occupational risks, and 
willingness to treat HIV patients. Self-reported HIV 
knowledge is categorized as poor, fair, good and very 
good. On the variable “Attitudes towards homosexuals”, 
l was assessed using a five-point Likert scale as being 
very sympathetic, sympathetic, doubtful, unsympathetic, 
and very unsympathetic, but for the purpose of analysis 
this category collapses into sympathetic, disinterested, 
and unsympathetic.

The research design used in this study was a cohort 
analytic study, that is we conducted a study by analyzing 
the results of the questionnaire at the present time. The 
population in this study were preclinical students of the 
Faculty of Dental Medicine, Universitas Airlangga. In 
this study the sample used was preclinical students of 
the Faculty of Dental Medicine, Universitas Airlangga, 
in the 5th and 7th semester, with the consideration that 
the students had received 

Sampling was taken randomly according to the sum 
of the results of the calculation of the correlative analytic 
research sample, provided that half of the amount was 

taken from the fifth semester preclinical students and 
the remaining half was taken from the seventh semester 
preclinic students. The location of the study was held in 
the faculty of Dental Medicine at Universitas Airlangga. 
There are two variables in this study, namely free and 
bound variables. The independent variable is Faculty 
of Dental Medicine, Universitas Airlangga preclinical 
student’s knowledge of HIV (AIDS). While the 
dependent variable is the attitude of Faculty of Dental 
Medicine, Universitas Airlangga students in dealing 
with HIV AIDS patients. 

Results

The results of a survey of research that has been 
conducted show the response of 56 respondents 
consisting of Faculty of Dental Medicine students from 
the 2016 and 2017. Batches on the variable “knowledge 
of HIV”, as many as 50% stated that the use of gloves 
or handscoon is very important in dental health practices 
to treat patients HIV positive to prevent HIV cross 
infection. While 7.1% of respondents still think the use 
of handscoons is not too important.

The majority of students, as many as 71.4%, stated 
that they are willing to do dental care for patients who 
are HIV positive. Only a small portion, 28.5%, disagrees 
with the statement. However, when asked if they would 
like to deal with HIV positive patients if gloves were not 
available, only 21.4 respondents stated agreement and 
the majority of them, 78.6% of respondents disagreed.

Regarding the willingness of respondents to provide 
dental health care services at the voluntary HIV care 
center, 14.3% had no problem with this, 28.6 disagreed 
and the majority of respondents gave a score of 3 namely 
57.1%, stating that they were willing to volunteer to 
provide dental health care at the HIV care center.

In the question “Does HIV positive prevalence 
influence their choice to choose a practice location”, 
71.5% stated agreement and the minority of respondents 
as much as 28.5% did not feel the HIV prevalence had a 
significant effect in the choice of practice location. 
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Figure 1. The graph shows the frequency of the number of dental students who are willing to treat HIV 
patients

Figure 2. The graph shows the percentage of the number of dental students who are willing to treat HIV 
patients 

Discussion

Oral HIV related conditions occur in the majority of 
people who are HIV positive, and are often misdiagnosed 
or inadequately treated[12]. The study assessed the 
willingness of second and third year dental students to 
treat HIV positive patients and their attitudes to related 
problems. 

Willingness to treat is considered the most significant 
predictor of actual care for HIV positive patients. As a 
result, if HIV positive people feel left out by care givers, 
they tend to understand the need for prevention and to be 
motivated. to protect others[13]. Therefore, 50 percent of 
students are willing to say to do an oral examination and 
treat patients with gloves and this can help encourage 
HIV positive patients to look for dental examinations.
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Data from this study found that 64,1 percent scored 
grades 3 and 4 of which more than half of the students 
agreed that additional payments must be charged to 
HIV positive patients to avoid further cross-infection. 
Increased payments are to take safer precautions when 
treating patients but this can lead to negative results for 
those who are unable to provide it. Most HIV positive 
patients have high medical care that helps them control 
or reduce their risk of getting sick.

In the results of this study stated that as many as 
71.4% of students agreed to run dental care for patients 
who were HIV positive and only 28.5% of students 
did not agree to take care of it. In this questionnaire 
can indicate the attitude or action taken by students in 
dealing with HIV AIDS patients. In the Vijayalaxmi 
Nimma et al study, the results of students to treat HIV 
patients were higher at 82.5% compared to our study. 
Only a small proportion of students need to be educated 
and prepare themselves to face cases like this that will be 
experienced in the future[14].

If students are asked if students want to deal with 
HIV positive patients without gloves available, the 
majority of students, as many as 78.6% do not agree to 
take care and only 21.4% of students are willing to treat 
HIV positive patients. Student agreement in the case of 
handling an HIV patient by wearing gloves or cannot 
state how deep the student’s knowledge is related to the 
condition of an HIV sufferer, the process of transmission 
and relationships when examining an intraoral patient. 
More than half of the students are knowledgeable and 
understand the risks if caring for patients without using 
protection for self-protection in order to prevent HIV 
transmission. When the rest is 21.4% students still 
have less knowledge about self protection. This can be 
accomplished by preparing students to deal with HIV 
patients with a program recommended by the university. 
With this solution a positive impression can be proven 
according to research by Jason P et al[15].

Questions related to willingness or voluntarily 
providing dental health care services at HIV care centers 
were given to respondents, the majority giving a score of 
3, which means agreeing. In our opinion, the Faculty of 
Dental Medicine students of Universitas Airlangga have 
had volunteerism towards HIV patients, it’s just that 
there are still some who are still not willing. This study 

has provided some encouragement to influence students’ 
attitudes about HIV disease and raise awareness of 
confidentiality issues in dental education[16].

The questionnaire given was one of the questions 
whether the prevalence of HIV positive influences their 
choice to choose the location of practice, amounting to 
71.5% stated and the minority of respondents as much 
as 28.5%, meaning that the majority of Faculty of 
Dental Medicine, Universitas Airlangga students were 
unwilling to open practices in the environment of HIV 
patients .

The professional obligation to treat HIV positive 
patients must be shared by every dentist, but prejudices 
and views about culture and sexual diversity can hamper 
student attitudes due to lack of education about the 
challenges with HIV positive patients[17]. In one study, 
76 percent of students feel dentists have a responsibility 
to care for HIV positive patients, but only 62 percent 
say they are willing to treat care for HIV sufferers[18], 
these are the things that are likely to underlie student 
responses. 

Conclusion

In conclusion, 57.1% of Faculty of Dental Medicine, 
Universitas Airlangga students from 2016 and 2017 
stated that they were willing to volunteer to provide 
dental health care at an HIV care center. This shows that 
the importance of using handscoons in controlling HIV 
patients. It remains the responsibility of Faculty of Dental 
Medicine, Universitas Airlangga students in controlling 
cases like this despite the high risk but with good control 
can definitely be saved by these patients. 
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Abstract
Obesity is a complex disease characterized by fat accumulation in the body which led to increased risk of 
other disease such as diabetic, cancer and others. Body mass index (BMI), is the main criteria to define 
overweight and obesity. In addition to the change in diet, exercise and life style, pharmacological options 
were used for complicated cases.

This study is a retrospective one where the data collected were from 117 obese patients in obesity research 
and therapy unit in AL-Kindy medical college in Iraq and were divided into four groups according to the 
drugs that were taken (metformin group, metformin and orlistat group, metformin and fluoxetine group, 
metformin, orlistat and fluoxetine group) 

It has been found that each group showed a significant difference in BMI after 2 and four months and 
by comparison among the four group, metformin group was given a significant difference in BMI after 2 
months while no significant difference in BMI among groups after 4 months.

In conclusion metformin alone gave the best change in BMI in short period with less side effect while for 
long time, the administration of these three drugs together may lead to more desirable results 
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Introduction

Obesity is a complex disease characterized 
by excessive abnormal accumulation of body fat 
accumulation resulting from of high intake of high-
calorie diet and reduced physical performance [1]. 

It is a rapidly growing public health issue affecting 
the developed and the developing countries as well [2]. 
The prevalence of obesity is generally high [3]. Over 
the last decades, the prevalence rate of obesity has 

substantially increased [4]. In 2016, it has been reported 
around 1.9 billion adults were overweight, and 650 
million adults, among them, have obesity [5]. It has been 
estimated that by 2030, if secular trends continue, 38% 
of the world’s adults will be overweight and 20% will 
have obesity [6]. 

Obesity increases morbidity and mortality rates [7].
Obesity has been linked to the increased risk of cancers, 
stroke, type 2 diabetes mellitus (T2DM), heart failure, 
and other cardiovascular diseases ]4, 8[. Obesity generally 
occurs when energy consumption, dietary intake, exceeds 
the energy lost through physical and metabolic activity 
[9]. Many factors may contribute to obesity, including 
genetic, behavioral, socioeconomic, and environmental 
factors [10]. Food is the main environmental factor for 
obesity, while the reduction in physical activity is the 
second factor to be blamed [11].
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Body mass index (BMI), weight in kg/height in m2, 
is the most widely used criteria to define overweight and 
obesity [12]. A BMI of 25 kg/m2 or higher is considered 
overweight, while obesity is defined as a BMI equal to 
or greater than 30 kg/m2 [13].

Diet, exercise and changes in lifestyle are the key 
elements for obesity treatment, but pharmacotherapy 
and surgery are becoming important [14]. 

Drugs used to treat obesity include sympathomimetic 
appetite suppressant drugs, antidiabetic agents, 
pancreatic lipase inhibitors, serotonin 5-HT2C agonists, 
anticonvulsant drugs, atypical antidepressants, selective 
β3 adrenoceptor agonists, and various combination 
therapies [15].

Among medications, orlistat and metformin are the 
most studied drugs ] 16, 17[. Orlistat, available since 1999 
in many countries, is an inhibitor of gastric and pancreatic 
lipase [12]. It decreases the intestinal absorption of fat, and 
as a result reducing the calorie intake [18]. It prevents the 
digestion of about 30% the dietary fat, with considerable 
decrease in body weight, BMI, total cholesterol, and low 
density lipoprotein (LDL) cholesterol (9). It is the only 
approved anti-obesity drug that does not act primarily 
through appetite suppression, and has a relatively good 
safety profile on long-term use [19]. 

Metformin is an oral hypoglycemic agent used for 
treatment of T2DM [20]. Metformin is frequently used 
for obesity treatment in adult patients [21]. In general 
metformin is well-tolerated, and it produces small but 
significant decrease in body weight ] 22, 23[ .It has been 
suggested that metformin induces weight loss through 
its effect on the regulatory pathways of appetite in the 
brain, and also through its effects on adipose and gut-
mediated signals [20].

Fluoxetine is an oral antidepressant agent and 
considered to be the prototype of the selective serotonin 
reuptake inhibitors (SSRIs) [24].

The effects of fluoxetine on reducing caloric intake 
through altering appetite have been reported in both lean 
and obese people [25]. 

The aim of this study is to evaluate different 
pharmacological options that have been used as an 
anti-obesity therapy among Iraqi populations and to 

investigate the therapy with the best outcomes. 

Methods

Treated group

This retrospective clinical trial was collected 
between 2014 and 2017 records from the obesity research 
and therapy unit in AL-Kindy medical college in Iraq.

117 obese patients (95 women and 22 male) were 
included in this study and were classified into 4 groups 
as follows:

Group 1. Metformin (500mg three time a day) 
(n=35).

Group 2. Metformin and Orlistat (Metformin 
500mg three time a day and Orlistat 120mg twice daily) 
(n=40).

Group 3. Metformin and Fluoxetine (Metformin 
500mg three time a day and Fluoxetine 20mg per day) 
(n=30).

Group 4. Metformin, Orlistat and Fluoxetine 
(Metformin 500mg three time a day+ Orlistat 120mg 
twice daily + Fluoxetine 20mg per day) (n=12).

Weight, BMI were assessed at baseline, after 2 
months and after 4 months for each group.

The intake of nutrients, total calories, and caffeine 
was maintained at constant level during the study. 
Each patient received a personalized food plant 
from her dietician and do exercises. During the trial, 
the consumption of dietary supplements was not 
recommended except some patients who received omega 
3 with treatment.

Statistical Analysis

In this study, least significant difference –LSD test 
(ANOVA analysis) was used to significant compare 
between BMI means of the different groups after 2 and 
4 months while t test was used to significant compare 
between BMI means of the same group after 2 and 4 
months.

Data were expressed as mean ± SEM, where P value 
< 0.05 was considered to be significant and P value < 
0.01 was considered to be highly significant. 
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RESULT

Effect of metformin on body mass index after 2 months and 4 months.

Metformin was tested for its ability to affect BMI after 2 and 4 months, BMI at baseline is (39.02±8), highly 
significant difference in BMI result was found after 2 months(36.99±7.46) (p= 7.29 E-10) and highly significant 
difference in BMI result was found after 4 months (35.62±7.40) (p= 4.09 E-10) as figure 1. 

Figure 1: the effect of metformin on BMI value in obese patients after 2 months and after 4 months 

Effect of metformin and fluoxetine on body mass index after months and 4 months

Metformin and Fluoxetine were tested for their abilities to affect BMI after 2 and 4 months, BMI at baseline is 
(41.86±1.99), highly significant difference in BMI result was found after 2 months(40.48±1.90) (p= 2.49 E-22) and 
highly significant difference in BMI result was found after 4 months (38.50±1.77) (p= 1.58 E-22) as shown in figure 
2.

Figure 2: the effect of metformin and fluoxetine on BMI value in obese patients after 2 months and after 4 
months 

Effect of metformin and orlistat on body mass index after 2 months and 4 months.

Metformin and orlistat were tested for their abilities to affect BMI after 2 and 4 months, BMI at baseline is 
(39.87±1.84), highly significant difference in BMI result was found after 2 months (38.09±1.78) (p= 4.87 E-11) and 



760      Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4

highly significant difference in BMI was found after 4 months (36.75±1.95) (p= 7.99 E-14) as shown in figure 3.

Figure 3: the effect of metformin and orlistat on BMI value in obese patients after 2 months and after 4 
months. 

Effect of metformin with fluoxetine and orlistat on body mass index after 2 months and 4 months. 

Metformin, fluoxetine and orlistat were tested for their abilities to affect BMI after 2 months and after 4 months, 
BMI at baseline is (36.90±1.35), highly significant difference in BMI result was found after 2 months (35.65 ±1.42) 
(p= 0.000356), highly significant difference in BMI result was found after 4 months (33.50±1.45) (p= 0.00000569) 
as shown in figure 4.

Figure 4: the effect of metformin, fluoxetine and orlistat on BMI value in obese patients after 2 months and 
after 4 month. 

A Comparison among the effect of treated groups on the body mass index after 2 and 4 months

Using ANOVA test, group treated with metformin was showed the most significant percentage change in BMI 
result after 2 months (5.50±0.67) (p = 0.036) than the other treated groups while after4 months, non-significant 
difference in BMI among treated groups were found as shown in table 1. 
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Table 1: The effect of treated groups on the percentage change in body mass index after 2 and 4 months

Metformin 
+Fluoxetine+ Orlistat

Metformin + 
Orlistat

Metformin 
+FluoxetineMetforminGroup 

3.49±0.694.31 ± 0.60
3.28 ± 0.38 

5.50 ± 0.67 * % change in BMI (kg/m2) after 2 
months (Mean±SED)

9.34 ± 1.146.89 ± 0.88
6.83 ± 0.93 

7.94 ± 0.79% change in BMI (kg/m2) after 4 
months (Mean±SED)

*significant change of BMI percentage in metformin group after 2 months. 

Discussion

In this study we compared the effect of different 
drugs on weight of Iraqi obese patient’s sample in the 
obesity research and therapy unit in AL-Kindy medical 
college. 

The pharmacological options that were studied 
include metformin group alone and three combinations, 
(metformin and fluoxetine) group, (metformin and 
orlistat) group, and (metformin, orlistat and fluoxetine) 
group.

The results of BMI in this study for the metformin 
(500mg twice daily) group showed highly significant 
difference after 2 months and after 4 months of using 
metformin alone.

Seifarth et al [26] found a highly significant difference 
in BMI after use of metformin and this agree with our 
study results.

Jarskog et al[27], enrolled 148 overweight patients with 
chronic schizophrenia or schizoaffective were randomly 
assigned to receive 16 weeks of metformin(1,000 mg) or 
placebo, group treated with metformin also presented a 
significant difference in BMI value as in this study.

Significant reduction in BMI were showed in obese 
women after treatment with metformin which was agree 
with the results in this study [28]. 

Other study used [29] the combination metformin 
(500mg three times daily) and fluoxetine (20 mg once 
daily) on 203 patients in 6.6 months, their outcome 

results also revealed a significant difference in BMI and 
agree with our study results.

The second combination metformin and orlistat 
results showed that the BMI highly significant decrease 
after 2 and 4 months of using metformin and orlistat.

Halpern et al [30] used the combination of (orlistat 
and metformin) for weight reduction in obese women 
patients, their results revealed that there are no benefit 
in association in non-insulin resistant women, so their 
results disagree with this research results, in other hand, 
Sari et al expected the beneficial effect of the addition of 
metformin to orlistat therapy on body weight reduction 
with highly significant value after treatment within 1 and 
4 months in obese women. [31]

Our results revealed that after 2 months of study 
the metformin gave a best level in reducing BMI in 
comparison with other combinations groups.

After 4 months of study all the options were 
approximately equal in effectiveness of changing the 
BMI.

When we studied the side effect profile of the 
combinations that we used the outcomes revealed that 
the using of metformin alone had a minimal or no side 
effect, as most patients that used the combinations that 
contain fluoxetine suffered from insomnia after 2 months 
of therapy and all the patients that used combinations 
contain orlistat suffered from GIT side effects so the 
Metformin gave better outcomes with less side effect 
profile than other drugs. 
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Conclusion 

In this study we used different pharmacological 
options which led to weight reduction in obese patients. 
All the drugs that we used gave a good therapeutics 
outcome in weight reduction but the Metformin gave 
a better outcome than the other combinations after two 
months of the study. After 4 months all combinations 
were almost equal in effectiveness but the combination 
of three drugs (metformin, orlistat and fluoxetine) 
was the nearest to the significant value. Hence use the 
metformin alone in a short time management is the best 
to get better outcomes, minimal side effects and lower 
charge on the patients and to use the combination of 
three drugs for longer period of time. 

Acknowledgment: We are grateful for the 
assistance and support provided by the obesity research 
and therapy unit in AL-Kindy medical college stuff and 
allow the collection of obese patient data with complete 
privacy. 

Ethical Clearance: Taken from the ethical and 
scientific committee in the college of pharmacy/
Mustansiriyah University 

Source of Funding: Self 

Conflict of Interest: Nil

Refrences

1. Narayanaswami V, Dwoskin LP. Obesity: Current 
and Potential Pharmacotherapeutics and Targets. 
Pharmacol Ther. 2017; 170: 116–147. 

2. Bhurosy T, Jeewon R. Overweight and obesity 
epidemic in developing countries: a problem with 
diet, physical activity, or socioeconomic status?. 
The Scientific World Journal.2014; 964236 
(2014).

3. Seidell, JC, Halberstadt J. The global burden of 
obesity and the challenges of prevention. Annals of 
Nutrition and Metabolism. 2015; 66(2):7-12.

4. Ghoorah K, Campbell P, Kent A, Maznyczka 
A, Kunadian, V. Obesity and cardiovascular 
outcomes: a review. European Heart Journal: Acute 
Cardiovascular Care. 2016; 5(1): 77-85.

5.  Schlesinger S, Neuenschwander M, Schwedhelm 
C, Hoffmann G, Bechthold A, Boeing H, 

Schwingshackl L. Food groups and risk of 
overweight, obesity, and weight gain: a systematic 
review and dose-response meta-analysis of 
prospective studies. Advances in Nutrition.  2019; 
.205-218 :(2)10

6. Hruby A, Hu FB. The epidemiology of obesity: a 
big picture. Pharmacoeconomics. 2015; 33(7): 673-
.689

7. Al-Ghamdi S, Shubair MM, Aldiab A, Al-Zahrani 
JM, Aldossari KK, Househ M, El-Metwally A. 
Prevalence of overweight and obesity based on 
the body mass index; a cross-sectional study in 
Alkharj, Saudi Arabia. Lipids in health and disease. 
.134:(1)17 ;2018

8. de Heredia FP, Gómez-Martínez S, Marcos A. 
Obesity, inflammation and the immune system. 
Proc Nutr Soc. 2012; 71(2):332-338.

9. Ghouse MS, Barwal S, Wattamwar A. A Review on 
Obesity. Health Science Journal. 2016; 10(4):13.

10.  Hruby A, Hu FB. The epidemiology of obesity: a 
big picture. Pharmacoeconomics. 2015; 33(7): 673-
.689

11.  Bray GA, Kim KK, Wilding JPH, & World 
Obesity Federation. Obesity: a chronic relapsing 
progressive disease process. A position statement 
of the World Obesity Federation. Obesity Reviews. 
.715-723:(7)18 ;2017

12.  Gadde KM, Martin CK, Berthoud HR, 
Heymsfield SB. Obesity: pathophysiology and 
management. Journal of the American College of 
cardiology. 2018; 71(1) ;69-84.

13.  Fruh SM. Obesity: Risk factors, complications, 
and strategies for sustainable long‐term weight 
management. Journal of the American Association 
of Nurse Practitioners. 2017; 29(S1): S3-S14.

14.  Gonzalez-Muniesa P, Martinez-Gonzalez MA, Hu 
FB, Despres JP, Matsuzawa Y, Loos RJF, et al. 
Obesity. Nature Reviews Disease Primers. 2017; 3.

15.  Fasipe OJ. Recent advances and current trend in the 
pharmacotherapy of obesity. Archives of Medicine 
and Health Sciences. 2018; 6(1):99.

16.  Kumar S, KellyAS. Review of childhood obesity: 
from epidemiology, etiology, and comorbidities 
to clinical assessment and treatment. Mayo Clinic 
Proc. (2017); 92: 251–265. 



Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4      763

17.  Kelly AS, Fox CK. Pharmacotherapy in the 
management of pediatric obesity. Curr. Diab. Rep. 
(2017); 17:55 

18.  Bonamichi BDSF, Parente EB, dos Santos RB, 
Beltzhoover R, Lee J, et al. The challenge of 
obesity treatment: a review of approved drugs and 
new therapeutic targets. J Obes Eat Disord. 2018; 
4:2.

19.  Lee PC, Dixon J.Pharmacotherapy for obesity. 
Aust Fam Physician. 2017; 46(7):472–77.

20.  Malin SK, Kashyap SR .Effects of metformin 
on weight loss: potential mechanisms. Current 
Opinion in Endocrinology, Diabetes and Obesity. 
.323-329 :(5)21 ;2014

21.  Lentferink YE, van der AaMP, van Mill EGAH, 
Knibbe CAJ, van der Vorst MMJ. Long-term 
metformin treatment in adolescents with obesity and 
insulin resistance, results of an open label extension 
study. Nutrition & diabetes. 2018; 8(1):47.

22.  Burgert TS. et al. Short-term metabolic and 
cardiovascular effects of metformin in markedly 
obese adolescents with normal glucose tolerance. 
Pediatr. Diabetes. 2008; 9: 567–576 

23.  Marques P, Limbert C, Oliveira L , et al. Metformin 
effectiveness and safety in the management 
of overweight/obese nondiabetic children and 
adolescents: metabolic benefits of the continuous 
exposure to metformin at 12 and 24 months. 
International journal of adolescent medicine and 
health. 2016; 29:5. 

24.  Afkhami-Ardekani M, Sedghi H. Effect of 
fluoxetine on weight reduction in obese patients. 
Indian J. Clin. Biochem. 2005; 20(1): 135–138.

25.  Melendez G, Serralde‐Zúñiga AE, Garay AGG, et 
al. Fluoxetine for adult overweight or obese people. 
Cochrane Database of Systematic Reviews.2015; 
.5

26. Seifarth C, Schehler B, Schneider HJ. Effectiveness 
of metformin on weight loss in non-diabetic 
individuals with obesity. Exp Clin Endocrinol 
Diabetes. 2013; 121(1):27-31.

27. Jarskog LF, Hamer RM, Catellier DJ, Stewart DD, 
LaVange L, Ray N, Golden LH, Lieberman JA, 
Stroup TS, METS Investigators. Metformin for 
weight loss and metabolic control in overweight 
outpatients with schizophrenia and schizoaffective 
disorder. American Journal of Psychiatry. 2013; 
170(9):1032-1040.

28. Ghandi S, Aflatoonian A, Tabibnejad N, 
Moghaddam MH. The effects of metformin or 
orlistat on obese women with polycystic ovary 
syndrome: a prospective randomized open-label 
study. J Assist Reprod Genet. 2011; 28(7):591-6.

29. Dastjerdi MS, Kazemi F, Najafian A, Mohammady 
M, Aminorroaya A, Amini M. An open-label pilot 
study of the combination therapy of metformin 
and fluoxetine for weight reduction. International 
journal of obesity. 2007; 31(4):713.

30. Halpern B, Oliveira ES, Faria AM, Halpern A, Melo 
ME, Cercato C, Mancini MC. Combinations of 
drugs in the treatment of obesity. Pharmaceuticals. 
2010; 3(8):2398-2415.

31. Sari R, Balci MK, Coban E, Yazicioglu G. 
Comparison of the effect of orlistat vs orlistat plus 
metformin on weight loss and insulin resistance 
in obese women. International Journal of Obesity. 
2004; 28(8):1059. 



764      Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4

Nanocurcumin Protective Effect on Lipid Peroxide of Lead 
Acetate Induced White Rats (Rattus norvegicus) Ovarian 

Granulosa Cells

Anis Satus Syarifah1,2, Sri Agus Sudjarwo3, Hendy Hendarto4, Reny I’tishom5 
1Doctoral Program Faculty of Medicine, Universitas Airlangga, Surabaya, Indonesia, 2Assistant Professor Nursing 
Professional Education Program, STIKES Pemkab Jombang, Indonesia, 3Professor Department of Pharmacology, 
Faculty of Veterinary Medicine, Universitas Airlangga, Surabaya, Indonesia, 4Professor Department of Obstetrics 

and Gynecology, Faculty of Medicine, Universitas Airlangga, Surabaya, Indonesia, 5Associate Professor 
Department of Medical Biology, Fakultas Kedokteran, Universitas Airlangga, Surabaya, Indonesia 

Abstract
Objective: This study aims to investigate the protective effect of nanocurcumin on lipid peroxidation of rat 
ovarian granulosa cells induced by lead acetate (Pb). 

Methods : A total of 45 mice were divided into a negative control group (C-) receiving corn oil, a positive 
control group (C+) receiving corn oil and lead acetate (Pb) 40 mg/kg bw/day, experimental group 1 (E1), 
experimental group 2 (E2), experimental group 3 (E3) receiving 50, 100 and 200 mg/kg/day nanocurcumin 
dissolved in corn oil and lead acetate (Pb) 40 mg/kg bw/day. The treatment was given orally and the treatment 
time was daily at 08.00 AM for 26 days. Ovaries were removed for immunohistochemical analysis of MDA 
expression.

Result : The positive control group had the highest MDA expression of ovarian granulosa cells (94.2 ± 10.5) 
and was significantly different (p <0.05) from negative control group (1.5 ± 1.4), experimental group 1 (17.4 
± 10.5), experimental group 2 (11.4 ± 8.5) and experimental group 3 (7.2 ± 4.0).

Conclusion : Nanocurcumin as a protective oxidative stress on ovarian granulosa cells due to exposure to 
lead acetate, by protecting lipid peroxidation.

Key words : Lead acetate, nanocurcumin, malondialdehyde (MDA).

Introduction

Lead acetate (Pb) is a heavy metal compound that 
pollutes the environment, toxic and interfering various 
organ functions, including hematopoietic tissue, liver, 
kidney, brain, and testes1 and interfering the function 
of digestive system, nervous system, respiratory system 
and reproductive system.2, 3 Lead exposure has been 

shown to cause toxicity in rat testes4, 5 and alter normal 
histology and physiology of the ovaries and uterus of 
rats.6 Exposure to lead acetate causes disruption to the 
body’s organs through increased oxidative stress cell 
by destroying the balance between prooxidants and 
antioxidant systems, resulting in excessive production 
of reactive oxygen species (ROS) and depletion of 
cellular antioxidants.7 Increased oxidative stress causes 
lipid peroxidation, the reaction between ROS and lipids 
in cell membrane system, especially the unsaturated 
lipids, and producing malondialdehyde (MDA), a cell-
damaging toxic material.8

Malondialdehyde (MDA) is a secondary product 
of lipid peroxidation that can be used as a biomarker of 
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toxicity in ovaries induced by lead acetate (Pb). Increased 
MDA level indicates a decrease in antioxidant activity to 
inhibit the formation of excessive free radicals.9 The use 
of natural antioxidants is currently being a concern of 
researchers to reduce oxidative stress due to exposure to 
lead acetate.

Turmeric (Curcuma longa, Family Zingiberaceae) 
rhizome as a natural antioxidant contains 3 main 
components: curcumin, demethoxycurcumin and 
bisdemethoxy-curcuminoids in a ratio of 77: 17: 3. 
Curcumin (1,7-bis (4-hydroxy-3-methoxyphenyl) -1, 
6 heptadiene-3, 5-dione), which is widely contained in 
the rhizome, has many benefits, especially as an anti-
oxidant.10 Although curcumin has an antioxidant effect, 
the bioavailability of curcumin is less understood. 
Nanotechnology is used to overcome problems 
related to the solubility, stability, and bioavailability 
of biological curcumin.11 Nanocurcumin produced 
from curcumin nanotechnology has stronger potential 
compared to curcumin.12 The aim of this study was to 
investigate the activity of nanocurcumin to decreasing 
lipid peroxidation in ovarian granulosa cells of white 
rats (Rattus norvegicus) exposed to lead acetate (Pb). 

Materials and Methods

Chemicals

Curcumin (Curcuma longa (turmeric) powder, 65%, 
Product No. : CAS 458-37-7 molecular weight (MW): 

368.38 g/mol, product of China), and Lead acetate (Pb) 
(Product No: CAS 6080 -56-4, molecular weight (MW): 
379.33 g/mol. Linear formula: Pb (CH3CO2) 2.3H2O), 
purchased from Sigma-Aldrich Co, USA.

The making process of nanocurcumin

Nano Nanocurcumin was made at the Physics 
Laboratory, Universitas Airlangga, Surabaya, Indonesia. 
The method used was milling using the High Energy 
Miling (HEM) engine. Curcumin powder from curcuma 
longa (turmeric) rhizome was milled with collision by 
cubic zircornia balls, with a ratio between curcumin 
and cubic zirconia balls = 1 : 10. Curcumin and cubic 
zirconia balls were inserted into the tube and milled in a 
High Energy Milling (HEM) machine. The milling time 
was 20 minutes with a setting of 5 minutes milling and 
5 minutes rest until the effective amount of processing 
time reaching 20 minutes outside the rest period.

Nanocurcumin characteristics analysis

Analysis of nanocurcumin size characteristics was 
performed at the Robotics Laboratory, ITS, Surabaya, 
Indonesia, using Scanning Electron microscopy (SEM) 
method. Curcumin morphology before and after milling 
were compared. Curcumin morphology before milling 
appeared as irregular plates with a mean diameter of 
more than 1000 nm. Morphology of curcumin after 
milling had a more regular crystal shape with a mean 
diameter of less than 200 nm as shown in Figure 1. 

Figure 1 Morphology of nanocurcumin by Scanning Electron microscopy (SEM) examination. (a) Prior to 
milling with irregular plate, > 1000 nm in diameter. (b) After milling with a more regular crystal shape with 

a diameter <200 nm. 
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The making of nanocurcumin solution

Nanocurcumin was dissolved with corn oil, because 
corn oil is the best carrier compared to butter, milk and 
water.13 The solution was made by dissolving 2 grams 
of nanocurcumin with corn oil to 200 ml, so that 1 ml 
solution contained 10 mg of nano curcumin.

Experimental animals

Female rats (Rattus norvegicus) with a mean body 
weight of 200-250 gr and an average age of 2.5-3 
months were obtained from Institut Teknologi Bandung, 
Bandung, Indonesia, for experimental purposes. The 
rats were kept in plastic cages in air-conditioned rooms 
with temperatures of 26 ± 2o degrees C and maintained 
with 12 hours of light and 12 hours of darkness. The rats 
were given with standard commercial food for rats and 
drinking water was given ad libitum. 

Experimental design

A total of 45 rats were divided into negative 
control group (C-) receiving corn oil and one hour later 
receiving distilled water, positive control group (C+) 
receiving corn oil and one hour later receiving lead 
acetate (Pb) of 40 mg/kg bw/day , experimental group 
1 (E1) receiving 50 mg/kg/day nanocurcumin dissolved 
in corn oil and one hour later receiving lead acetate 
(Pb) of 40 mg/kg bw/day), experimental group 2 (E2) 
receiving nanocurcumin 100 mg/kg bw/day dissolved in 
corn oil and one hour later receiving lead acetate (Pb) 
of 40 mg/kg bw/day), and experimental group 3 (E3) 
receiving 200 mg/kg bw/day nanocurcumin dissolved in 
corn oil and one hour later receiving lead acetate (Pb) of 
40 mg/kg bw/day. The treatment was given orally and 
the treatment time was every day at 08.00 AM for 26 
days. On day 27 the rats were sacrificed by dislocation 
on the nape of the neck. Approximately 2 minutes after 
dislocation, the rats did not move, the eyes dimmed 
and the body did not move. Surgery was performed 
to remove the ovary. The ovaries were cleaned from 

connective tissue, then washed with 0.9% physiological 
NaCl and put in Bouin’s fixation solution (with saturated 
picric acid composition : pro-analysis formalin : glacial 
acetic acid = 15 : 5 : 1) for 24 hours. After the ovaries 
were fixed, the solution was replaced with 70% alcohol 
(stopping point) so that the tissue could be stored for a 
long time.

Immunohistochemical analysis of MDA expression 
in rats ovarian granulosa cells

The removed ovarian tissues were embedded 
in paraffin blocks. Next, the slicing was carried out, 
and representative slices from the sample tissues 
were selected for immunostaining procedure. Each 
slice was stained using the streptavidin method by 
immunoperoxidase. The slicing of serial paraffin block 
in a thickness of 4 - 6 um was done. The best slices 
were chosen to calculate the MDA expression at 400X 
magnification. The presence of MDA was marked by the 
intensity of dark brown color. Observations were made 
quantitatively by counting the number of positive cells 
per visual field, counted up to 10 fields. The number 
of positive cells in each field was summed and divided 
by 10, and the final result was the average number of 
positive cells per visual field.

Statistical Analysis

Data were presented with mean ± standard 
deviation. Comparison test using Kruskall-Wallis Test 
was conducted to determine differences between groups, 
followed by Mann-Whitney test to determine differences 
between groups.

Results

Kruskal-Wallis test showed MDA differences 
between groups (Kruskal-Wallis H = 33,697; df = 4; p 
= 0,000). Then, we performed an analysis using Mann-
Whitney test, with results as seen in Table 1.
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Table 1. Effects of nanocurcumin on MDA expression of rat ovarian granulosa cells induced by lead 
acetate (Pb) (mean ± standard deviation) 

Groups n MDA Minimum Maximum

Negative control 9 1.5 ± 1.4a 0 4.4

Positive control 8 94.2 ± 10.5b 40.0 158.6

Experimental 1 9 17.4 ± 10.5c 8.0 37.2

Experimental 2 9 11.4 ± 8.5c 3.0 26.5

Experimental 3 8 7.2 ± 4.0d 2.2 13.0

a, b, c, d Different superscript within each column indicates significant difference between the means (p < 0.05). 

 Table 1 shows that the positive control group had the highest MDA expression of ovarian granulosa cells 
and was significantly different (p <0.05) from negative control group, experimental groups 1, 2 and 3. 

 These results indicated that the administration of nanocurcumin of 200 mg/kg body weight of rats provided 
the greatest protection of white rats ovary cell lipid peroxide induced by lead acetate (Pb) of 40 mg/kg bw compared 
to the administration of 50 mg/kg bw nanocurcumin and 100 mg/kg bw. The administration of nanocurcumin of 50 
mg/kg bw was the same as the administration of nanocurcumin of 100 mg/kg bw in lipid peroxide protection of white 
rat granulosa cells induced by lead acetate (Pb) of 40 mg/kg bw. The difference is presenteed in Figure 2. 

Figure 2. MDA expression of white rats (Rattus norvegicus) ovarian granulosa cells. C- (negative 
control group); C+ (positive control group); E1 (experimental group 1); E2 (experimental group 2); E3 

(experimental group 3). Observation used light microscope with 400X magnification. 
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Figure 2 shows the differences in MDA expression 
in various groups, MDA expression is in dark brown 
(examples are pointed with arrows) mostly in C+ group, 
and the least in C- group.

Discussion

Lead acetate as one of heavy metals has a tendency 
to catalyze oxidative reactions and cause the formation 
of ractive oxygen species (ROS).14 The results of this 
study indicated that lead acetate (Pb) exposure increased 
MDA expression of ovarian granulosa cells in white 
rats (Rattus norvegicus) compared to control group. 
However, the administration of nanocurcumin was 
significantly able to provide protection against lipid 
peroxide which was marked by a significant decrease in 
MDA expression. 

If exposure to ROS cannot be offset by anti-oxidant 
enzymes or scavenger enzymes, where the ratio of ROS 
is higher than antioxidant enzymes, the cell experiences 
oxidative stress. Oxidative stress causes a reaction 
between ROS and lipids in cell membrane system, 
especially the unsaturated lipids (8). Oxidative stress 
due to increased ROS will cause lipid peroxidation, 
DNA damage and also a decrease in antioxidant defense 
system in the cells.14 

Lipid peroxidation produces MDA which is a cell-
destroying toxic substance.8 MDA is the final product of 
lipid peroxidation in lead toxicity that induces oxidative 
stress.4 High MDA concentration indicates oxidation 
process in cell membrane. MDA is also referred to as a 
highly reactive compound which is the final product of 
lipid peroxidation and is used as a biological biomarker 
of lipid peroxidation to assess oxidative stress.15

The inhibition of lipid peroxide can be induced by 
the nanocurcumin through: (1) the process of neutralizing 
free radicals involved in peroxidation by capturing 
hydroxy radicals (OH *) produced by Fenton reaction and 
Haber Weiss reaction16 and; (2) inhibition of hydroxyl 
radical (OH *) formation. Lipid peroxidation can occur 
due to the increase in oxidative stress. Oxidative stress 
occurs because radical production exceeds the body’s 
ability to neutralize it. This imbalance is present resulting 
from the decreased production of anti-oxidants or over-
production of free radicals.17 

Nanocurcumin has antioxidant activity because 
it has a phenolic hydroxyl group that functions as a 
free radical scavenger by inhibiting lipid peroxidase. 
Nanocurcumin has two aromatic rings that contain 
phenolic hydroxy, both of which are connected by short 
chains conjugated with ß-ketones. Nanocurcumin also 
has a methoxy group in its aromatic ring which acts 
as an electron booster so that it makes it easier for the 
compound to capture hydroxy radicals. In nanocurcumin 
the dissociation energy of phenolic O-H is 5.04 kcal/mol 
lower than the dissociation energy of C-H binding in 
ß-diketone group so that the tendency to donate H atoms 
from the phenolic group is higher.16 

The inhibition of nanocurcumin in decreasing the 
expression of MDA by capturing hydroxy radicals (OH*) 
is taking place because curcumin donates hydrogen 
atoms (H) from its phenolic hydroxyl (OH) groups 
when reacting with free radicals (R*). This reaction 
will produce a curcumin phenoxyl radicals or flavonoid 
(KO*/FO*) which is less reactive because curcumin 
phenoxyl or flavonoid (KO*/FO *) can experience a 
change in resonance structure by redistributing unpaired 
electrons in the conjugated double bond structure in its 
aromatic ring. Phenoxyl curcumin or flavonoids (KO*/
FO*) will react further to form unreactive compounds, 
which possibly takes place through the radical 
termination reactions.18 

Another means of the inhibition of nanocurcumin in 
reducing MDA expression is by inhibiting the formation 
of hydroxyl radicals (OH*). The inhibition of OH* 
formation is to prevent Fenton reaction and Haber Weiss 
reaction by binding the transition metal (Fe++ (Cu+), an 
OH* catalytic.19 

In conclusion, this study proved that the 
administration of nanocurcumin provided a protective 
effect of lipid peroxidation in ovarian granulosa 
cell induced by lead acetate (Pb) through free racial 
neutralization and the inhibition of hydroxyl radical 
formation. It is necessary to develop nanocurcumin for 
free radical protection due to lead exposure, so that it can 
be applied for supplementary therapy for women who 
have a risk of lead exposure.
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Abstract
Objective: To evaluate the effectiveness of the educational program on nurses-midwives’ preventive 
measures about puerperal sepsis.

Method: quasi-experimental study design carried among 60 Nurses and Midwives chosen by non-probability 
sample (purposive sample) at maternity hospitals. The data collected by the observation checklist Pretest 
and posttest after the implementation of the educational program. Data were analyzed using descriptive 
statistical data analysis approach of frequency, percentage, mean, mean of scores, a total of scores, range 
and standard deviation and inferential statistical data analysis approach T-test, multiple linear regressions, 
person correlation coefficient, and analysis of variance (ANOVA).

Results: (35.3%) of them at age 20-29 years old, (75%) of them had secondary nursing school graduate level 
of education and (35%) of them had 11-15 years of services in the nursing field. there is a highly significant 
difference at P < 0.01 between the initial period of Pretest and posttest of the study sample preventive 
measures toward puerperal sepsis. The grand mean at pretest was (1.69) and at posttest (2.38). There is a 
statistically significant difference between years of service and preventive measures at posttest and Pretest 
of the educational program at (p-value > 0.05).

Conclusion: there is an improvement in the nurses-midwives’ preventive measures level at the periods of 
tests after the implementation of the educational program.
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Introduction

Puerperal sepsis is a significant preventable reason 
for maternal mortality, representing roughly 11% (95% 
vulnerability interval 5.9%–18.6%) of maternal mortality 
internationally. Improved comprehension of maternal 
sepsis is vital to accomplishing the feasible advancement 
goals (SDGs) and executing systems toward closure 
preventable maternal and neonatal mortality 1, 2.

Puerperal sepsis is one of the five leading reasons 
for maternal mortality around the world and records for 
15% of all maternal mortality. The WHO presented the 
term postpartum infections, which likewise include non-
genital infections in the obstetric populace. Puerperal 
sepsis is a significant reason for morbidity and mortality 
for moms in developing countries. It is one of the 
commonest reasons for maternal deaths 3.

In any case, the recurrence of PIDs in pregnancy 
is ineffectively comprehended; records of obstetric 
morbidity recognized no distributed deliberate writing 
survey of (systematic literature review) of infection 
rate, making it the one significant direct reason for 
maternal morbidity without such literature as far as 
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anyone is concerned. Ongoing 2017 Worldwide Weight 
of Ailment (GBD) information gauge 12.1 million 
occurrence instances of maternal sepsis and other 
maternal infections, including mastitis 4, 5.

Puerperal sepsis represents 15% of maternal dead 
women around the world. In Africa, puerperal sepsis 
is the 2nd significant reason for maternal morbidity and 
deaths, representing over 10% of maternal dead women 

2.

Health training and education have been a basic 
piece of nursing for a considerable significant period. 
Training of health givers and patients is as significant 
currently as could be. The nurses need to know the terms 
of health instruction programs and the pedagogical role 
of the nurse has the option to give wellbeing instruction 
to patients 6.

Methodology

A quasi-experimental study was conducted to 
evaluate the effectiveness of the educational program on 
nurses-midwives´ knowledge and preventive measures 
about puerperal sepsis at delivery rooms in Baghdad 
maternity hospitals conducted from January 24th, 2019 
to May 20th, 2020. The study sample was nonprobability 
“purposive sample” includes (60) nurses-midwives 

working at delivery rooms in Al-Elwia maternity 
teaching hospital, Ibn Albalady maternity and pediatric 
hospital, Al-Karckh maternity hospital, Al-Yarmouk 
Teaching Hospital, and Baghdad teaching Hospital. A 
questionnaire composed of two parts (demographic data 
and the third part about preventive measures of puerperal 
sepsis items). Content validity of the questionnaires 
is determined through a panel of (25) experts, and 
reliability of the questionnaire is based on the test-retest 
for the stability reliability (reliability coefficient 0.76 
for knowledge and 0.83 for preventive measures). The 
process of gathering information was conducted from 
January 20th to August 18th, 2019 it included (Pretest, 
implementation of the educational program, posttest). 
Data were collected using an observation checklist 
for preventive measures. Data were analyzed through 
the application of descriptive and inferential statistical 
data analysis (SPSS) version 20. Through descriptive 
statistics (frequency, percentage, mean, mean of scores, 
a total of scores, range, and standard deviation) and 
statistical inferential (T-test, multiple linear regressions, 
person correlation coefficient, and analysis of variance 
ANOVA).

Results were determined as highly significant at 
(P≤0.01) significant at (P≤0.05) and non-significant at 
(P>0.05).

Results

Table (1) Distribution of the Study Sample by their Demographic Characteristics

Variables Frequency Percent

Age (years)
Mean & standard deviation

(35.783±10.294)

20-29 23 38.3
30-39 14 23.3
40-49 18 30.0

50 and more 5 8.3
Total 60 100

Level of education

Secondary nursing school graduate 45 75.0
Nursing institute graduate 14 23.3
Nursing college graduate 1 1.7

Total 60 100

Years of services in the nursing 
field

1-5 5 8.3
6-10 20 33.3
11-15 21 35.0

16 and more 14 23.3
Total 60 100
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This table shows that (35.3%) of the study sample at age 20-29 years old, (75%) of them had secondary nursing 
school graduate level of education and (35%) of them had 11-15 years of services in the nursing field.

Table (2) Comparison between the Nurses-Midwives’ Preventive Measures about Puerperal Sepsis at 
pretest and posttest

No. Domains
Pretest Posttest

Mean Ass. Mean Ass.

1 Prepare tools 1.9 M 2.39 H 

2 Prevention and control of infection 1.69 M 2.39 H 

3 Midwife Preparation for the woman 1.69 M 2.39 H 

4 Method of sterilization and disinfection 1.47 L 2.38 H 

5 Postpartum prevention 1.43 L 2.35 H

6 Grand mean 1.69 M 2.38 H 

M= mean, Ass. = assessment, level of assessment: (1-1.66) = low = L, (1.67-2.33) = moderate = M, (2.34-3.00) 
= high = H

This table indicates that the grand mean of the study sample preventive measures toward puerperal sepsis is 
(1.69) at a moderate level at pretest, and (2.38) at a high level at posttest 

Table (3): Study Sample preventive measures toward Puerperal Sepsis Levels of Assessment Through the 
“Mean of Score” Among (Pre, Post Test)

Period Level of Assessment Frequency Percent

Pretest

Low (1-1.66) 32 53.3

Moderate (1.67-2.33) 28 46.7

High (2.34-3) - -

Total 60 100

1.69±0.14

Posttest

Low (1-1.66) - -

Moderate (1.67-2.33) 16 26.7

High (2.34-3) 44 73.3

Total 60 100

2.38±0.107

 =Arithmetic Mean (  and Std. Dev. (S.D.) 

There is a low level of assessment of 32 (53.3%) of the study sample at level (1-1.66), the  
are (1.69±0.14) at the pretest. While it is a high level of assessment of 44 (73.3%) of the study sample at level (2.34-
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3), the  are (2.396±0.086) at the Posttest.

Table (4) Significant Comparison of the Period (Pre and Post) for Nurses’ Preventive measures toward 
Puerperal Sepsis

Variables Periods Matched Paired t-test Sig. P- value C.S.

Preventive 
measures Pretest Posttest -50.264 0.000 HS

C.S. : Comparison Significant, Highly Significant at P < 0.01

There is a highly significant difference at P < 0.01 between pre and posttest of preventive measures toward 
puerperal sepsis. 

Table (5): Distribution and difference of nurses preventive measures with their age, education level, and 
years of experience. 

Variable preventive measures test periods

Age No.
Pretest

Mean ± S.D.
Posttest

Mean ± S.D.

20-29 23 1.72±.176 2.40±.105

30-39 14 1.69±.098 2.40±.080

40-49 18 1.66±.123 2.35±.120

50 and more 5 1.66±.126 2.33±.121

Total 60 1.69±.141 2.38±.108

ANOVA

F =0.585 F =1.615

d.f.=59 d.f.=59

P =0.627 P =0.196

Education No.
Pretest

Mean ± S.D.
Posttest

Mean ± S.D.

Secondary nursing school graduate 45 1.66±.114 2.38±.101

Nursing institute graduate 14 1.78±.182 2.40±.12

Nursing college graduate 1 1.64±.00 2.19±.00

Total 60 1.69±.141 2.38±.108



774      Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4

ANOVA

F =4.442 F =1.959

d.f.=59 d.f.=59

P =0.016 P =0.15

Years of service No.
Pretest

Mean ± S.D.
Posttest

Mean ± S.D.

1-5 10 1.70±.137 2.41±.091

6-10 21 1.70±.158 2.37±.122

11-15 21 1.71±.146 2.35±.073

16 and more 8 1.59±.081 2.29±.120

Total 60 1.69±.141 2.38±.108

ANOVA

F =1.305 F =3.302

d.f.=59 d.f.=59

P =0.282 P =0.027

No. = Number of frequencies, S.D.=Standard deviation, ANOVA= Analysis of Variance, F = Fisher test, d.f. = 
degree of freedom, P = probability value, NS : Non Significant at P > 0.05 , S : Significant at P < 0.05 , HS : Highly 
Significant at P < 0.01.

Cont... Table (5): Distribution and difference of nurses preventive measures with their age, education 
level, and years of experience. 

There is no statistically significant difference 
between age and preventive measures at pretest and 
posttest of the educational program at (p-value > 0.05)

While there is a statistically significant difference 
between education level and years of service with 
preventive measures at the pretest of the educational 
program at (p-value > 0.05).

Discussion

Regarding to the socio-demographic characteristics 
of the study sample in Table (1). The results show that 
(35.3%) of the study sample at age 20-29 years old. This 
result agrees with the findings of (Fashafsheh, Ayed, 
Eqtait & Harazneh, 2015) in their study, they found that 
(64.2%) of the nursing staff their age (20-30) years 5. 
(Momoh, Ezugworie, & Ezeigwe, 2010) found that 
in their study about half of the sample aged from 38-
47 years old 7. Also Kebalepile (2001) found that the 

nurses’ age was from 30-39 years 8. 

Concerning the educational level, (75%) of 
them had secondary nursing school graduate level of 
education. (Fashafsheh, Ayed, Eqtait & Harazneh, 2015) 
disagree with our finding they found the majority of the 
study sample have a Diploma and Bachelor graduate in 
nursing 5. 

Most of them had 6-15 years of services in the 
nursing field. Fashafsheh, Ayed, Eqtait & Harazneh, 
2015) supported our finding they found most of the 
study sample had years of experience (6-11) years (5). 
While these results not consistent with the finding of 
Kebalepile (2001) they found the nurses had experienced 
more than 15 years 8.

In the Table (2) the study sample preventive 
measures toward puerperal sepsis at Pretest at a low 
level. The grand mean of the study sample preventive 
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measures toward puerperal sepsis is (1.69) at a moderate 
level. 

Also, (Fashafsheh, Ayed, Eqtait & Harazneh, 
2015) found that (91.1%) of the nursing staff had good 
preventive measures level 5. These findings supported 
our findings.

In Table (2) the study sample preventive measures 
toward puerperal sepsis at posttest. The grand mean of 
the study sample preventive measures toward puerperal 
sepsis is (2.38) at a high level. 

The findings of the present study indicate that the 
nurses´ level of preventive measures is enhanced or 
improved to a good level of preventive measures at 
posttest. This finding agrees with Kebalepile (2001) 
findings, a majority 46 (71%) mentioned the use of 
sterile gloves during delivery, 43(66%) will use sterile 
delivery packs and ensure, 49 (75%) of nurses have 
demonstrated good preventive measures on measures to 
take in the prevention of postpartum infections 8.

The point of view of the researcher related to the 
present study considers that the educational program 
affects the level of preventive measures.

Educational programs are very important to all 
nurses in different filed of nursing specialty. Nursing 
research adds new information that is used in theoretical 
and practical nursing fields. it is used in the practical 
field, which improves the experience and preventive 
measures of nurses and thus increases the experience in 
finding problems facing nursing staff, finding suitable 
solutions, and acting appropriately to avoid obstacles 
in work and nursing care. Therefore, it is necessary to 
enroll nursing staff in theoretical and practical training 
sessions to develop their skills in patients care. 

Regarding the two periods of educational program 
implementation on the study group in Table (3), the 
findings revealed that the level of nurses´ preventive 
measures toward puerperal sepsis has been developed 
by the implementation of the educational program to be 
at a good level. This results inconsistent with the result 
of Bayoumi and Mahmoud, (2017) they found that the 
nurses level of preventive measures had been improved 
after the implementation of an educational program 1.

In Table (4), the study sample preventive measures 
toward puerperal sepsis high significant difference at P 
<0.01 between the initial period of pre and posttest of 
the study sample. This result agrees with the findings 
of Kaur & Jairus (2015) they found that there was a 
significant difference between the means of the Pretest 
and posttest 9.

Results indicate that there is a significant statistical 
relationship between the study sample preventive 
measures at the pretest period and their level of education 
and between years of service and preventive measures 
at the posttest of the educational program at (p-value 
> 0.05). There is no significant statistical relationship 
between the study sample preventive measures at the 
pretest and posttest of the educational program and their 
socio-demographic characteristics (age).

(Fashafsheh, Ayed, Eqtait & Harazneh, 2015) found 
that there are no statistically significant differences 
between mean preventive measures scores towards age, 
years of experience 5.

This result may be related to the different levels of 
education and most of them graduate from secondary 
nursing school. The educational level of nurses may 
play a role in the results of any program which improves 
nurses´ preventive measures. 

Conclusion

The educational program improves the preventive 
measures toward puerperal sepsis. The grand mean 
at pretest was (1.69) and at posttest (2.38). There is a 
highly significant difference at P < 0.01 between the 
initial period of pretest and posttest of the study sample 
preventive measures toward puerperal sepsis. There 
is a statistically significant difference between years 
of service and preventive measures at the posttest of 
the educational program at (p-value > 0.05). there is a 
statistically significant difference between education 
level and preventive measures at the Pretest of the 
educational program at (p-value > 0.05).

Recommendation

Implementation of the educational program about 
the prevention of puerperal sepsis for nurses-midwives 
on how to work in the delivery room. Follow up and 
evaluation of nurses’ intervention toward women in the 
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labor Room and postpartum period and find the obstacles 
and work to solve them. 
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Abstract
Background: The most important cause of death in diabetic patients is the cardiac insult. Mean circumferential 
fibers shortening velocity (MCFSV) was used to detect the systolic cardiac dysfunction. 

Objective: This study aimed to evaluate MCFSV in people who have Type 2 diabetes. 

Patients and methods: This analytic observational study was performed in Al-Furat teaching hospital. 
Eighty type 2 diabetics were involved in this study. All patients were subjected to traditional Doppler 
measures: tissue Doppler-derived E/E, and MCFSV. 

Results: Echocardiographic measures revealed 35 subjects having Grade I of Diastolic dysfunction (DD), 15 
having Grade II while 10 were diagnosed with Grade III of this condition. MCFSV did not change in patients 
with normal diastolic function (0.00137±2.02) and those with grade I diastolic dysfunction (0.00148±3.5), 
(P value: 0.2) while significant reduction was documented in patients with grade II diastolic dysfunction 
(0.0011±9.1, P value: 0.00) and grade III diastolic dysfunction (0.001±6.02, P value: 0.00) 

Conclusions: There is a connection between Reduction of MCFSV and increased grading of diastolic 
dysfunction (DD) in type II diabetics.

Key words: Diabetes mellitus, Mean circumferential fibers shortening velocity, diastolic dysfunction.

Abbreviations: MCFSV: Mean circumferential fibers shortening velocity. LV: left ventricle. DM: diabetes 
mellitus

Introduction

Heart disease is recognized as the most common 
cause of death of diabetic people .1 Atherosclerosis 
accounted for most of cases. Many studies showed 
that diabetes increase the possibility of experiencing 
heart failure as well as other abnormalities of cardiac 
function.(3-5) In absence of hypertension or significant 
valvular heart diseases, diabetic patient can develop 
diastolic dysfunction in early stages then progressed to 
systolic dysfunction.(6) MCFSV is an index of pumping 
function of left ventricle. Recently, it has been routinely 

calculated by using M-mode technique, a change in LV 
minor axis in systole with a change in ejection time was 
considered.(12) Cooper et al. demonstrated the reliability 
of this measure showing that MCFSV achieved by 
angiocardiography has a clear association with that 
achieved by the echocardiography test.(2)

Our study targeted at evaluation of the MCFSV in 
diabetic patients (type 2) in absence of other risk factors 
or diseases that might affect the results.

DOI Number: 10.37506/ijfmt.v14i4.11583
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Patients and Methods

In this study, eighty patients with a known case of 
type II DM were recruited and subjected to a biochemical 
assessment. The study was agreed by the ethical 
committee of our institution. Fasting and random blood 
sugar, electrocardiography, renal function test and lipid 
profile were performed for all patients. A complete two 
dimensional echocardiography was done for all subjects 
using a commercially available ultrasound transducer 
and equipment (M5sc probe, GE, Vivid E9, 2015, USA). 
All procedures were conducted by the same operator 
adopting the left-lateral decubitus (LLD) position.

In order to measure transmitral inflow velocity 
values, we used a pulsed-wave sample at the tips of the 
mitral valve leaflets in the parasternal four-chamber 
view. Then, we obtained the following: peak E velocity 
(m/s), peak A velocity (m/s), and deceleration time 

in milliseconds. Diastolic dysfunction can be listed 
as: impairment of heart relaxation with GRADE II 
pseudonormal, and restrictive pattern.8 A pseudo-normal 
diastolic dysfunction was determined by TDI derived 
E/E, >15 as well as the use of valsalva maneuver. E, 
wave velocity was measured by tissue Doppler sample 
placed at medial mitral annulus in an apical 4 chamber 
view. (Figure 1).

Mean circumferential fibers shortening velocity 
(MCFSV) can be obtained by using M-mode technique 
by the following equation: 

MCFV= [LVEDD – LVESD / LVEDD] ÷ LVET 
(mm/ms). Ejection time was calculated by placing 
continuous wave sample volume at aortic valve and 
then, the time from aortic valve opening to its closure 
was determined in the corresponding Doppler wave(10-

13) 

Figure 1 Calculation of E/E,
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Statistical Analysis

 All data were presented as mean ± SD. In this study, 
one-way analysis of variance (ANOVA) was performed 
to determine whether there are any statistically significant 
differences between the variables of this study. A 
p-value of 0.05 was set as the threshold of statistical 
significance. The statistical treatment was done using the 
SPSS package software version 18.

Results

Table (1) displays the baseline characteristics of 
the eighty patients involved in this study. The subjects 
were grouped into four categories according to their 
Diastolic dysfunction conditions and as follows: The 

first group (Group A) included 20 subjects with no 
diastolic dysfunction. Group B included 15 patients with 
Grade I Diastolic dysfunction. The third group (Group 
C) consisted of 15 patients with Grade II diastolic 
dysfunction. The remaining 10 patients with Grade III 
diastolic dysfunction were put into Group D. 

No significant change of MCFSV was found in 
both group A (normal diastolic function) and Group 
B, which consisted of patients with grade I diastolic 
dysfunction. While significantly decreased in group C 
and D i.e. decreased with increased severity of diastolic 
dysfunction. Table (2) compares the groups of patients 
in terms of echocardiographic parameters.

Table 1 : A run-down of Baseline characteristics of all 80 subjects

Age (years) 53.3±9

Female, male (%) 62, 38

Duration of DM (years) 5±3.38

BMI 25.9±2

SBP 115.9±14.47

DBP 81.8±8.58

FBS 120.1±23.02

HbA1c 7.76±1.57

T. Triglyceride 133.8±25

T. Cholesterol 178.02±15.9
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Table 2 Compares the values of echocardiographic parameters of the recruited groups

 Group A Group B Group C Group D

.Group 
(A) vs. 
Group 

(B)
P value

Group 
(A) vs. 
Group 

(C)
P value

Group (A) 
vs. Group 

(D)
P value

Age (years) 47.9±10.89 52.01±7 57.9±7.02 59±7.1 0.1 0.00 0.00

Duration of 
DM (years) 5±1.47 5.29±2.4 7.9±3.01 7±2.9 0.00 0.00 0.00

E/A 1.19 ± 0.55 0.79 ±0.17 1.22 ± 0.14 2.08 ± 0.75 0.00 0.7 0.00

E/E, 9.5 ± 6.42 12.01 ± 4 16.41 ±2.72 22.02 ± 8.6 0.00 0.00 0.00

MCFSV 
(mm/ms) 0.00137±2.02 0.00148±3.5 0.0011±9.1 0.001±6.02 0.2 0.00 0.00

Discussion

Diabetic cardiomyopathy is considered as a major 
cause of death of diabetics and is also considered as an 
independent cardiovascular insult. Many factors can 
lead to such insults as microvascular, autonomic and 
metabolic disorders.(4)

Left ventricular performance can be assessed by 
simple and satisfactory index called the MCFSV which 
can be used even when other cardiac abnormalities 
coexist.(8) Cooper et al. studied the MCFSV measured 
by echocardiography and compared it with those 
taken by cineangiocardiography. A good relationship 
was documented.(2) Our results dovetail with a study 
that showed circumferential as well as longitudinal 
dysfunction was found in diabetic ( type II) subjects 
without significant coronary artery disease.(1)

A study by J. Salazar et al. demonstrated that there 
is no association between the duration of diabetes and 
any of the echocardiographic measures investigated 
including the MCFSV. The study concluded that 
echocardiographic test did not show the existence of 
Diabetic cardiomyopathy ( DCM) in diabetic patients. 
These results contradicted our results as we found that 
MCFSV as an echocardiographic index for cardiac 
performance is connected with an increase in the severity 
of diastolic dysfunction in diabetic subjects.(14)

Virendra et al. demonstrated high frequency of 
diastolic impairment in subjects showing diabetes 
symptoms, an outcome that was related with the diabetes 
duration and HbA1c levels.(11) 

Studies have described a high occurrence of 
subclinical diastolic insult among individuals with 
diabetes.(9) These studies documented that diastolic 
dysfunction occurs at an early stage during the process 
of diabetes before affecting systolic function and the 
related pathogenesis is not yet understood. All these 
studies approached our results as most of our patients 
have various levels of diastolic dysfunction. The 
golden finding in this study is the occurrence of systolic 
dysfunction in late stages of diastolic dysfunction 
of diabetic patients by the reduction in velocity of 
circumferential fiber shortening.

Conclusion

We conclude that there is no connection between 
Reduction of MCFSV and increased grading of diastolic 
dysfunction found in type II diabetics.
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Abstract 
A total of (36) mice in the age of (1-3) weeks were selected to evaluate the methotrexate effect on some 
histogenetic aspects of kidneys. Treatment lasted for three months, and results showed marked hemorrhage, 
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analysis with agarose gel electrophoresis.
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Introduction

Methotrexate (MTX) is an antimetabolic agent and a 
structural analog that affects the metabolism of folic acid 
and inhibits cell proliferation [1&2]. This drug came into 
the clinical application as an advanced antineoplastic drug 
in 1948, due to its indirect effects on DNA synthesis [3]. It 
is a well-known immunosuppressive agent widely used 
for the treatment of many rheumatologic, dermatologic, 
and hematologic diseases successfully [3-6]. In children, 
methotrexate is the cornerstone for the treatment of 
juvenile idiopathic arthritis (JIA), the most common 
chronic rheumatic disease of childhood, and the major 
cause of disability [6-8]. It acts by inhibiting dihydrofolate 
reductase, which reverts DNA hypomethylation and 
reducing cell proliferation [8-10]. Methotrexate dose is 
usually eliminated by renal excretion, which increases the 
risk of renal damage and nephrotoxicity that sometimes 
develops as a side effect due to inadequate oral hydration 
and increased urine acidity [11&12]. Moreover, it was 
found that gene dysregulation associated with variability 
in DNA methylation might contribute to the initiation 

of cancer diseases [3-5]. Thus, many perturbations 
raised considering the side effects of using MTX as the 
cornerstone for prolonged treatment of JIA[11-13]. 

In accordance, this study aimed to investigate the 
side effects of methotrexate treatment associated with 
the treatment doses of juvenile idiopathic arthritis on 
the kidney tissue and DNA methylation pattern of white 
mice as a model.

Methods

2.1. Study animals 

Healthy mice of Mus musculus strain obtained from 
the Association of Genetic & Environmental Resource 
Conservation (AGERC)/Iraq during 2019. Mice aged 
(1-3) weeks and weighed (20-23 gm) were housed and 
fed according to the procedure mentioned by Ref. [14].

 2.2. Experimental design and Methotrexate 
administration 

All animal studies conducted were according to 
the Guide of Experimental Animals [15]. Intraperitoneal 
injections of Methotrexate brand of (FRESENIUS KABI/ 
USA) used in the administration protocol summarized in 
(Table 1) according to the procedure cited in Ref [16]. 

DOI Number: 10.37506/ijfmt.v14i4.11584
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Table 1:- Methotrexate administration protocol of the study

Treatment Groups
n=12 mice /GP

1:1 male to female 
ratio

MTX Dose
 mg/m2

BSA/Week

Water Intake 
ml/day

Water Intake 
(L / 3 months)
Study Interval

Total MTX 
concentration

mg/m2

Gm1 10 100 8.4 120

Gm2 10 300 25.2 120

Gc 0 300 25.2 0

*MTX doses were calculated to bodyweight Index according to the FDA protocols cited in Ref.[17]

Four mice of both sexes per treatment group were 
autopsied at the end of each month after anesthetization 
with the injection of (100 mg/kg of Ketamine and 5 
mg/kg Xylazine (Alfasan /Turkey); kidneys tissues 
were immediately removed after autopsy according to 
the procedure cited in Ref.[18]. Kidneys were cut into 
two parts; one half was fixed in (10% formalin) for 
histopathological examinations, while the other half was 
placed into liquid nitrogen (BIOBASE/ Meihua /China) 
at -20℃ for genetic assessment according to Asci et 
al.[19]. 

2.3. Histological Valuation 

Kidney fixed in 10% formalin were embedded 
in paraffin, and tissue sections were cut at 5μm by 
Microtome (BIOBASE/ Meihua /China), mounted 
on slides after staining with Hematoxylin Eosin Y 
solutions (HE Stain Kit/TissuePro/USA) according to 
Ref.[18]. Sections were examined by a light microscope 
(Optika/Italy) and photographed by mounted Camera 
(Optica- Italy 4083-B5). Significant histopathological 
abnormalities were evaluated and recorded accordingly. 

2.4. Genetic assessment of Kidneys DNA 
methylation pattern 

Five methyl Cytosin levels were relatively 
quantified after the enzymatic hydrolysis of the genomic 
DNA with HpaIIand MspI restriction enzymes (1U / 
1μg DNA/Thermo Scientific/France). DNA extractions 
were performed using the DNA isolation kit (Genomic 
Prep /Amersham Biosciences/UK) following the 
instructions of the manufacturer. Then extracted DNA 

was resuspended in Tris-EDTA, and the quantity of 
the extracted DNA checked by spectrophotometer 
(Schimadzo/Japan) as described in [20]. For this analysis, 
RAPD-PCR (Eppendorf /Germany) primer set (Ready-
To-Go RAPD- PCR analysis kit/ Amersham Biosciences/ 
UK) used as instructed by the manufacturer company. 
Three samples of Kidney DNA (control, MTX 10mg, 
MTX 15mg) were subjected to PCR with a single primer 
concentration of 25 pmol in a reaction volume of 25 μl 
and a DNA marker of (pUC19 DNA MspI/HpaII Marker/ 
Thermo Scientific/ France). Each change observed in 
RAPD profiles was scored as described in [22].

Results

This study was conducted to observe the histological 
and epigenetic changes in the kidneys tissue due to 
methotrexate treatment for three months of (10 mg/m2 

BSA/ week) dose associated with the therapeutic doses of 
the juvenile idiopathic arthritis (JIA) but under low water 
intake circumstance. The histopathological examination 
of the kidneys of the study groups experimental animals 
showed the following results:-

-Macroscopic Histopathological Changes:

The excised kidneys of the (Gm1) group of mice that 
received intraperitoneal injections of (10 mg/m2 BSA/
week) treatment doses for three months durations with 
low water intake showed congestion and enlargement 
signs. While the kidneys of the (Gm2) group of animals 
that received the same treatment with the same duration 
but with average water intake showed normal kidneys 
texture except for the last two weeks of the third month 
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where excised kidneys of the (Gm2) group showed congestion marks. On the other hand, the (Gc) group that received 
intraperitoneal injections of (0.1 ml) of normal saline showed normal shape and size of kidneys.

-Microscopic Histopathological Changes:

The examined kidney tissues of the (Gm1) group of mice showed marked aggregation of lymphocyte, congestion 
with fatty degeneration, and dilated tubules in the second month of treatment as declared in (Figure 1). 

Figure   1:- Microscopical fi ndings of the kidney tissues in the methotrexate treatment group (Gm1) for two 
months with low water intake showing marked aggregation of lymphocyte ( black arrows head ), congestion 
(black arrows), fatty degeneration (white arrows), dilated tubules (white arrows head) examined under a light 
microscope by different magnifi cations. 

Whereas, the prolonged treatment for the third month of the (Gm1) group of mice with continued low water 
intake caused marked hemorrhage, cortical tubular basophilia, necroses and degeneration in the autopsied kidney 
tissues for both sexes of animals as manifested in (Figure 2).

Figure  2:- Microscopical fi ndings of the kidney tissues in the methotrexate treatment group (Gm1) for 
three months with low water intake showing marked hemorrhage (arrows head ), cortical tubular basophilia 
(black arrow), necroses ( white arrows)degeneration( black arrowhead) examined under a light microscope 
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by different magnifi cations. 

Yet, the (Gm2) group of mice treated with the same methotrexate dose but with suffi cient water content showed 
signs of cortical tubules basophilia with infi ltration of lymphocytes only in the third month of methotrexate treatment. 
However, the epigenetic effect of methotrexate treatment on the genomic DNA methylation declared in (Figure 3). 

Figure 3:- Gel pi cture of RAPD-PCR products of Kidney tissues of treatment samples for two and three months 
of methotrexate associated with JIA doses on (1.7%) agarose gel electrophoresis stained with ethidium bromide. Gel 
visualized under UV-Transilluminator and pictured using a gel documentation system. pUC19 Lane is Marker DNA; 
Lane Gc is control group kidney DNA; Lane Gm1 is a methotrexate treated group with low water content; Lane Gm2
is a methotrexate treated group with suffi cient water content. Numbers 2/3 means DNA extracts of two and three 
months of treatment. 

The summary of RAPD-PCR products after the analysis of the banding pattern of genomic DNA methylation is 
outlined in (Table 2).

Table 2:- RAPD-PCR profi le of DNA methylation pattern of kidney tissues treated with Methotrexate.

Banding profi le of 
pUC19 DNA

bp

Banding 
profi le of

Gc /2
DNA/bp

Banding 
profi le of

Gc/3
DNA/bp

Banding 
profi le of
Gm2/2

DNA/bp

Banding 
profi le of
Gm2/3

DNA/bp

Banding 
profi le of
Gm1/2

DNA/bp

Banding 
profi le of
Gm1/3

DNA/bp

 501 +ve +ve +ve -ve +ve -ve

404 +ve +ve +ve +ve +ve +ve

242 +ve +ve +ve +ve +ve -ve 
 190 +ve +ve +ve -ve -ve -ve 
111 +ve +ve +ve -ve -ve -ve 
67 +ve +ve -ve -ve -ve -ve 

34 +ve +ve +ve +ve -ve -ve 

*+ve refers to band presence; -ve refers to band absence in the agarose gel banding profi le
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Discussion

Juvenile idiopathic arthritis (JIA) is an autoimmune 
disease associated with functional disability and many 
complications in the child’s life [16]. It is prevalent 
in children and teenagers, causing uncontrolled 
inflammations and irreversible damage to joints and 
other tissue [23]. In Iraq, there is a significant increase in 
the disease ratio between post-school and young children 
[24-26]. Thus, the improvement of the disease outcomes 
of children with JIA remains a critical challenge for the 
clinician, where most of them rely on methotrexate as 
their first-line of treatment agent[3&4]. Methotrexate is a 
standard treatment used in many countries for children 
who suffer from moderate to severe arthritis; it is 
primarily cleared through kidneys where renal excretion 
eliminates about 80% of the dose[ 25 & 26].

However, the elimination of the methotrexate 
dose depends on the urine alkalinization where 
methotrexate is a weak acid and tends to precipitation 
at urine pH below (6.0) leading to nephrotoxicity [11-13]. 
Accordingly, the present research intended to evluate the 
effect of methotrexate administration on kidney tissues 
of mice under insufficient oral hydration conditions. 
The equivalences of Dutta and Sengupta, 2016 [27] for 
men and mice ages were considered in the experimental 
animals to be in correspondence to the ages of young 
children in humans. Besides, treatment groups were 
divided into two groups according to the oral hydration 
circumstances in order to study the effect of methotrexate 
on children with low water intake, where most of the 
children might forget to drink sufficient water for at least 
six hours during the school day. 

The kidneys of the treatment group with inadequate 
oral hydration (Gm1) appeared more affected in all 
treated animals than the other group (Gm2), where the 
kidneys showed marked cortical dilatation of tubules 
and necrosis. The same result obtained by Chelab 
and Majeed in 2009[26] where they had indicated that 
methotrexate crystals accumulated in the nephron 
tubules and the dilatation of nephric tubules of renal 
cortex occur due to thickening of basement membranes 
of tubules and precipitation of the methotrexate crystals 
in the nephron of the kidneys due to water dehydration. 
The same results were confirmed by Asci et al., 2017[19], 
where they established the etiology of MTX-induced 

nephrotoxicity.

Hence, genomic instability results in multiple 
molecular events believed to be a driving force in cancer 
etiology [22]. In this study, the RAPD-PCR technique 
with two methylation-sensitive restriction enzymes 
were used to analyze the genomic instability. Banding 
profile showed no change in the bands of the control 
group. While the (Gm1) group showed a significant 
difference in the banding pattern; where four bands 
of the molecular weights of (190bp,111bp,67bp, and 
34bp) were missing from the profile after two months of 
treatment. Moreover, six bands were missing from the 
RAPD-PCR profile after three months of treatment with 
the molecular weight of (501bp, 242bp, 190bp, 111bp, 
67bp, and 34bp) respectively. 

Accordingly, the (Gm2) group showed changes in the 
DNA profile of the methylation pattern with one missing 
band of (67bp) molecular weight upon two months of 
treatment and three absent bands of molecular weights of 
(190bp, 111bp, and 67bp) at the end of the third month 
of methotrexate treatment respectively. These results, 
however, might indicate a probable role of methotrexate 
as a carcinogen and a teratogen that might affect the 
life quality of the treated child in the future. Those 
results agree with the results obtained by de Andres 
et al., in 2015[5] where they confirmed global DNA 
hypomethylation in patients with rheumatoid arthritis 
treated with methotrexate and the role of aberrations in 
the DNA methylation system as an essential tool in the 
initiation of certain human diseases.

Conclusions

The consequence of this study is related to the dose 
and route of administration of methotrexate in JIA issued 
to prevent treatment side effects as it was concluded that 
sufficient oral hydration could reduce histopathological 
side effects of methotrexate but not hypomethylation. 
Also, the nephrotoxicity of methotrexate necessitates 
caution when considering it by the physicians for the 
treatment of patients with kidney function impairment. 
Last, JIA treatment with methotrexate predetermines the 
warning of the child’s parent about the outcomes and 
life quality after this drug’s treatment since it is proven 
carcinogenic and probably teratogenic. 

Conflict of Interest: The authors declare that there 



Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4      787

is no conflict of interest.

Source of Funding: No funding received.

Ethical Clearance: No ethical issues.

References

1. Şener G., Ekşioğlu-Demiralp E, Çetiner M, Ercan 
F, Yeğen BÇ. β-glucan ameliorates methotrexate-
induced oxidative organ injury via its antioxidant 
and immunomodulatory effects. European journal 
of pharmacology. 2006 Aug 7;542(1-3):170-8. 
https://doi.org/10.1016/j.ejphar.2006.02.056

2. Vardi N, Parlakpinar H, Cetin A, Erdogan A, 
Cetin Ozturk I. Protective effect of β-carotene on 
methotrexate-induced oxidative liver damage. 
Toxicologic pathology. 2010 Jun;38(4):592-7.
https://doi.org/10.1177/0192623310367806

3. Ruperto N, Martini A. Current and future 
perspectives in the management of juvenile 
idiopathic arthritis. The Lancet Child & Adolescent 
Health. 2018 May 1;2(5):360-70. https://doi.
org/10.1016/S2352-4642(18)30034-8

4. Cribbs AP, Kennedy A, Penn H, Amjadi P, Green 
P, Read JE, Brennan F, Gregory B, Williams RO. 
Methotrexate restores regulatory T cell function 
through demethylation of the FoxP3 upstream 
enhancer in patients with rheumatoid arthritis. 
Arthritis & rheumatology. 2015 May;67(5):1182-
92..  https://doi.org/10.1002/art.39031

5. de Andres MC, Perez-Pampin E, Calaza M, 
Santaclara FJ, Ortea I, Gomez-Reino JJ, Gonzalez 
A. Assessment of global DNA methylation in 
peripheral blood cell subpopulations of early 
rheumatoid arthritis before and after methotrexate. 
Arthritis research & therapy. 2015 Dec 1;17(1):233. 
DOI 10.1186/s13075-015-0748-5

6. Hussein WA. The quality of life in patients with 
rheumatoid arthritis in Baghdad, 2017: a cross-
sectional study. International Journal of Medical 
Research & Health Sciences. 2017;6(11):20-34.
www.ijmrhs.com

7. Ramanan AV, Whitworth P, Baildam EM. Use 
of methotrexate in juvenile idiopathic arthritis. 
Archives of disease in childhood. 2003 Mar 
1;88(3):197-200.http://dx.doi.org/10.1136/

adc.88.3.197

8. Ramanan AV, Dick AD, Jones AP, McKay 
A, Williamson PR, Compeyrot-Lacassagne S, 
Hardwick B, Hickey H, Hughes D, Woo P, Benton 
D. Adalimumab plus methotrexate for uveitis in 
juvenile idiopathic arthritis. New England Journal 
of Medicine. 2017 Apr 27;376(17):1637-46. DOI: 
10.1056/NEJMoa1614160

9. Kneuer C, Honscha KU, Honscha W. Sodium-
dependent methotrexate carrier-1 is expressed in 
rat kidney: cloning and functional characterization. 
American Journal of Physiology-Renal Physiology. 
2004 Mar;286(3): F564-71.https://doi.org/10.1152/
ajprenal.00257.2003

10. Verburg M, Renes IB, Meijer HP, Taminiau JA, 
Büller HA, Einerhand AW, Dekker J. Selective 
sparing of goblet cells and paneth cells in the 
intestine of methotrexate-treated rats. American 
Journal of Physiology-Gastrointestinal and Liver 
Physiology. 2000 Nov 1;279(5):G1037-47. https://
doi.org/10.1152/ajpgi.2000.279.5.G1037

11. Falvey S, Shipman L, Ilowite N, Beukelman T. 
Methotrexate-induced nausea in the treatment 
of juvenile idiopathic arthritis. Pediatric 
Rheumatology. 2017 Dec 1;15(1):52. https://doi.
org/10.1186/s12969-017-0180-2

12.  Bhojwani D, Sabin ND, Pei D, Yang JJ, Khan 
RB, Panetta JC, Krull KR, Inaba H, Rubnitz 
JE, Metzger ML, Howard SC. Methotrexate-
induced neurotoxicity and leukoencephalopathy in 
childhood acute lymphoblastic leukemia. Journal 
of clinical oncology. 2014 Mar 20;32(9):949. 
DOI: 10.1200/JCO.2013.53.0808

13. Cruz‐Carreras MT, Chaftari P, Shamsnia A, Guha‐
Thakurta N, Gonzalez C. Methotrexate‐induced 
leukoencephalopathy presenting as stroke in the 
emergency department. Clinical case reports. 2017 
Oct;5(10):1644. DOI: 10.1002/ccr3.1110

14. Brennan K. Colony management. In Advanced 
Protocols for Animal Transgenesis 2011 (pp. 535-
576). Springer, Berlin, Heidelberg. 

 https://doi.org/10.1007/978-3-642-20792-1_22

15. National Research Council. Guide for the care and 
use of laboratory animals. National Academies 
Press; 2010 Dec 27.www.nap.edu 



788      Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4

16. Cobb J, Cule E, Moncrieffe H, Hinks A, Ursu S, 
Patrick F, Kassoumeri L, Flynn E, Bulatović M, 
Wulffraat N, van Zelst B. Genome-wide data reveal 
novel genes for methotrexate response in a large 
cohort of juvenile idiopathic arthritis cases. The 
pharmacogenomics journal. 2014 Aug;14(4):356-
64.www.nature.com/tpj

17. FDA U. Guidance for industry. Estimating the 
maximum safe starting dose in initial clinical trials 
for therapeutics in adult healthy volunteers. FDA, 
ed. 2005.https://doi.org/10.3389/fnmol.2018.00041

18. Tawfeeq AA. Effect of Kaff Maryam aqueous 
extract in mice Kidneys. Karbala journal of 
pharmaceutical sciences. 2014(7):123-30.iasj.net

19. Asci H, Ozmen O, Ellidag HY, Aydin B, Bas 
E, Yilmaz N. The impact of gallic acid on the 
methotrexate-induced kidney damage in rats. 
Journal of food and drug analysis. 2017 Oct 
1;25(4):890-7.www.sciencedirect.com 

20. Le T, Kim KP, Fan G, Faull KF. A sensitive 
mass spectrometry method for simultaneous 
quantification of DNA methylation and 
hydroxymethylation levels in biological samples. 
Analytical biochemistry. 2011 May 15;412(2):203-
9. https://doi.org/10.1016/j.ab.2011.01.026

21. Williams JG, Kubelik AR, Livak KJ, Rafalski JA, 
Tingey SV. DNA polymorphisms amplified by 
arbitrary primers are useful as genetic markers. 

Nucleic acids research. 1990 Nov 25;18(22):6531-
5. https://doi.org/10.1093/nar/18.22.6531

22. Enan MR. Application of random amplified 
polymorphic DNA (RAPD) to detect the genotoxic 
effect of heavy metals. Biotechnology and 
applied biochemistry. 2006 Mar;43(3):147-54. 
DOI:10.1042/BA20050172.

23. Ad’hiah AH, AL-Mossawei MT, Muhsin HY, 
Mayouf KZ. Evaluating Interferon-γ (IFN-γ) as 
Biomarker for Juvenile Idiopathic Arthritis and 
Adult Onset Rheumatoid Arthritis in Samples of 
Iraqi Patients. Iraqi Journal of Biotechnology. 
2015;14(2):125-40. academia.net

24. Jassim NA, Allawi AB, Gorial FI. A Prospective 
Open Label Trial of Clinical Efficacy and Safety of 
Etanercept in Juvenile Idiopathic Arthritis: Study 
from Iraq. www.iiste.org

25. Naser WE. Assessment of the Quality of Life of 
Iraqi Children with Juvenile Idiopathic Arthritis: A 
Single-Center Study. Medical Journal of Babylon. 
2019;16(1):65-9. http://www.medjbabylon.org

26. Chelab KG, Majeed SK. Methotrexate-induced 
histopathological changes in the kidneys of mice. 
Iraqi Journal of Veterinary Sciences. 2009 Nov 
2;23. http://www.vetmedmosul.org/ijvs

27. Dutta S, Sengupta P. Men and mice: relating their 
ages. Life sciences. 2016 May 1;152:244-8. www.
elsevier.com/locate/lifescie



Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4      789

X-Chromosome Markers Used in Deficiency of Paternity Case

Azzah Bahaa Abdulazeez 1,2, Ismail Hussein Aziz 1, Mohammed Mashni Farhan 2

1 Doctor at Institute of Genetic Engineering and Biotechnology for Postgraduate Studies, University of Baghdad, 
Baghdad, Iraq, 2 Official Employee at Mass Graves Department, Medico-Legal Directorate, Ministry of Health, 

Baghdad, Iraq

Abstract
 Cases of deficiency paternity, characterized by missing of the alleged father, are a task for forensic genetics. 
Recently these cases were determined using sets of extremely polymorphic autosomal short tandem repeats 
(STRs), which indicate to powerful likelihood ratios (LR). Some difficult cases emerge whenever the kinship 
highly remote or if the another hypotheses are not properly formulated because of the absence of information.
In these situations, beyond the routinely used marker set, laboratories usually enlarge the number and/or the 
type of markers analysed. A set of 14X-STRs is further advantageous than 21 autosomal STRs (AS STRs) 
biallelic markers. Furthermore, the utility of X-STRs was also appear in cases shows that in father–daughter 
duos and merely a close family member of the alleged parent (father or mother) is existing for testing. Here 
we present a cases with biological daughter of the alleged father and her mothers and putative grandmother 
was the genotyped relative are available for reconstructing his haplotype . Aiming to increase the Paternity 
Index (PI), Probability of Paternity (PP), and obtain more reliable results. The result of X STR showed that 
the missing person (father) share 50% genotype with the donors (daughter)and (his mother) at each locus, 
there are no alleles in any one of these 13 loci conflict with the alleles inherited from her father and Posterior 
Probability of paternity was (99.999958%) that is mean the missing person was biological father for this 
donor daughter.

Keywords: 13 X-STRs with Amelogenin, Paternity case, Kinship analysis, Paternity index, Paternity 
deficiency.

Introduction

The main benefit of X-chromosomal (ChrX) STRs 
rises in deficiency paternity cases, i.e. when a putative 
father is unavailable and DNA from paternal relatives 
has to be investigated instead [1,2]. In such cases, the 
power of exclusion of autosomal STRs is significantly 
decreased, whereas ChrX markers are (at least in some 
cases) more resourceful. Female individuals share their 
paternal ChrX when they are fathered by the same 
man [3,4]. Males receive their single ChrX from their 
mother. Consequently, in cases in which the supposed 
grandmother is available for genotyping, the possible 
ChrX alleles of the putative father can be verified. ChrX 
marker typing is very applicable in mother–son kinship 
and in father–daughter analyzing [5,6].

Case Report

We perform the use of this set of markers in paternity 

deficiency cases, containing a female child and her 
mother and the putative grandmother and a dead alleged 
father who was not analyzed. 

Figure 1 displays the pedigrees of the families. All 
persons are shown in the pedigrees were examined for 
autosomal (AS) and X STRs.

Figure 1: Pedigree of the deficiency paternity case. 
(paternal grandmother-granddaughter)

DOI Number: 10.37506/ijfmt.v14i4.11585
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Materials and Methods

All blood samples were gathered utilizing fi nger 
lancets and kept on FTA® Classic Card (GE Healthcare, 
Pittsburgh, USA). For each sample a 1.2 mm punch 
was directly amplifi ed according to the manufacturer’s 
recommended instructions. PCR using two kits the 
PowerPlex 21® System)20 STR loci and Amelogenin), 
including D1S1656, D2S1338, D3S1358, D5S818, 
D6S1043, D7S820, D8S1179, D12S391,D13S317, 
D16S539, D18S51, D19S433, D21S11, Amelogenin, 
CSF1PO, FGA, Penta D, Penta E, TH01, TPOX and 
vWA. And 14ChrX STRs- GenePhile X-Plex(13STR 
loci and Amelogenin), including for (DXS8378, 
DXS9898, DSX8377, DSX8377, GATA172D05, 
DXS7423, DXS6809, DXS7132, DXS101, DXS6789, 
DXS9902, DXS9902, DXS7424). Genomic DNA (1 ng) 
was amplifi ed in a 10 L total volume of PCR reaction mix 
was done using Applied Biosystems 9700 thermocycler 
according to standard manufacturer’s recommended 

conditions. Capillary electrophoresis was achieved by 
using a 3500XL Genetic Analyzer (Applied Biosystems) 
in accordance with the manufacturer’s instructions; ILS-
500 (promega, 2017) and BTO (qiagen, 2015) were used 
as an internal size standard. Genotyping was completed 
using GeneMapper ID-X v1.4 software (Applied 
Biosystems).

Statistical Analysis

The statistical parameters that analyzed showed the 
Paternity Index (PI) and Probability of Paternity (PP), 
with the assumption of an a priori probability of 0.5 
for the latter. Genotypes and allele frequencies of the 
X-liked STRs were transmitted by the deceased father to 
his daughter and the formulae applied when the putative 
paternal grandmother was the genotyped relative that 
can be seen in Table 1. Statistical analyses were done 
corresponding to the formulae proposed by Ayres and 
Powley in 2005 [7,8]. 

Table 1: Formulations used to determine PI considering the profi le confi gurations depicted with ChrX 
STRs,

Results

The routine work in identifi cation we started with 
autosomal using PowerPlex 21, Autosomal STR DNA 
profi le of paternal grandmother, mother and female 

child trio is presented in Table 2. All the allele in the 
autosomal STR DNA profi le of female child is matching 
with both mother and paternal grandmother on all the 
20locus establishing the identity of the missing father.
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Table 2: The autosomal STR DNA profi le of both mother)wife) and Daughter, paternal grandmother.
(powerplex 21 genotype)

Data of DNA profi le of same three samples with - GenePhile X-Plex(13STR loci and Amelogenin), kit is presented 
in Table 3. In X STR also all the allele of female child is matching with both mother and paternal grandmother on all 
the 13 locus. As the female child is having two X, one from father and the other from mother, so this can be shown 
by generating X STR DNA profi le of the trio. 

Table (3) : The genotype of mother (wife), daughter and grandmother (genephile x-plex -13 STR kit)

STRs mother Daughter grandmother

Amelo X,X X,X X,X

DXS8378 11,12 10,11 10,11

DXS9898 8.3,8.3 8.3,14 8.3,14

DXS8377 46,54 47,54 43,47

HPRTB 11,13 11,13 11,12

GATA172D05 6,11 6,10 10,10

DXS7423 15,16 15,16 15,17

DXS6809 31,32 31,34 33,34

DXS7132 13,14 13,14 13,14
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DXS101 21,21 21,24 14,24
DXS6789

20,20 19,20 15,19
DXS9902

10,12 10,12 10,10
DXS6807

11,14 13,14 11,13
DXS7424

14,16 12,14 12,13

So Paternity indices (PI) for full trio and deficient 
(father not available) cases are (23725241.4)

Prior odd=1/2

Posterior Probability of paternity = 

)1()*(
*

prioroddprioroddCPI
priorCPI

−+
=0.99999958

Discussion

The autosomal matching was done to support these 
results and avoid the false positive due to huge number 
of close related people missing at the same time we did 
sex chromosomes genotyping. The result of X STR 
showed that the missing person (father) share 50% 
genotype with the donors (daughter)and (his mother) at 
each locus, there are no alleles in any one of these 13 
loci conflict with the alleles inherited from her father 
and Posterior Probability of paternity was (99.999958%) 
that is mean the missing person was biological father for 
this donor daughter. This value is accepted according 
to lab. This value is accepted according to lab. of mass 
grave standard and the International Society for Forensic 
Genetics (ISFG) recommendation [9,10].

Conclusion

Recently the X-Chromosome STR loci transmission 
analysis are clearly available for use in forensics as in 
immigration, victim identification in mass disasters 
and it is possible that these loci will be used efficiently 
for paternity testing of female children, predominantly 
as supplementary tests to complement the information 
obtained with the autosomes and the differentiation 
between pedigrees in deficient or otherwise difficult 
cases. In this study the equations that used provide the 
means to evaluate the utility of such loci in the existence 
of substructure, and complement previously published 
equations used for autosomal loci.
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Abstract
The consequences of this bacterium can be severe. Methicillin is one of these drugs, this drug, like other beta-
lactams, inhibits Trans peptidases by binding to penicillin-binding protein (PBP). It prevents the formation of 
peptide glycans in the bacterial cell wall and destroys the bacterial cell wall. Chemical structure modification 
has made it resistant to the beta-lactamase enzyme produced by some bacteria. It was made in 1959. Today, it 
has been removed from the list of drugs and better alternatives such as cloxacillin and nafsilin are available. 
It has a lower spectrum than penicillin but it works well against beta-lactamase-producing organisms 
such as Staphylococcus aureus. Design and manufacture of nanoparticles for Aflax pump inhibitors in 
methicillin-resistant Staphylococcus aureus bacteria Preparation of BSA-meticillin nano-drug: This was 
done using the desolvation method and after ensuring the formation of nanodars using the XRD and FT-IR 
spectra, Microdiagnostic antibiogram testing was performed on methicillin-resistant Staphylococcus aureus 
and the phenotypic pump activity of all isolates was performed by agar technique containing Ethidium 
bromide by vil card method. According to a study, the Nano medicine albumin-methicillin has the highest 
inhibition of methylcellulose-resistant Staphylococcus aureus Aflax pump.

Keywords: Albumin nanoparticle, Methicillin, Study of Aflax pump activity, Methicillin-resistant 
Staphylococcus aureus
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Introduction

Since the discovery of bacteria, humans have always 
sought to find an effective cure for their infections; 
Bacteria have also developed effective mechanisms 
to kill antibiotics. Today, with the emergence of drug 
resistance among pathogenic bacteria, the treatment 
of these infectious diseases has faced many problems. 
In recent decades, Staphylococcus aureus has been 
the leading cause of nosocomial infection. One of the 

problems with staphylococcal infections is that they do 
not respond to methicillin. After the advent of methicillin 
resistance, resistant antibiotics, including vancomycin, 
were introduced to treat staphylococcal infections. The 
first resistant strains were identified in 1960 and by 
1980, resistance was rapidly emerging among bacterial 
strains and now there are endemic resistant strains in 
various medical centers around the world. Up to 70% 
of nosocomial staphylococcal infections have been 
reported.1

Ranjbar et al. (2018) conducted a study to determine 
the pattern of antibiotic resistance in strains of 
Staphylococcus aureus isolated from clinical samples of 
Imam Reza Hospital in Kermanshah. The results of this 
study showed high antibiotic resistance on the hospital 
side of Staphylococcus aureus. Therefore, in order to 
prevent an increase in resistance to common antibiotics, 
over-the-counter prescribing and unnecessary use of 

DOI Number: 10.37506/ijfmt.v14i4.11586
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available antibiotics should be avoided.2

Garcia et al. (2019) to investigate the molecular 
characteristics of Staphylococcus aureus isolated from 
patients and army hospital staff: Methicillin resistance 
was investigated. The results showed that using 
MLRFT method with low power dissipation and high 
reproducibility, we are able to identify different bacterial 
strains. 63% of the clusters (24 strains) are double in the 
clusters which indicate limited infection transmission. 
In the study of resistance to methicillin in 90% of 
resistant strains with total isolated strains (55%), it can 
be concluded that; Methicillin-resistant strains are easily 
transported.3

Henwood et al. (2017) The aim was to investigate the 
high prevalence of methicillin-resistant Staphylococcus 
aureus and Vancomycin-resistant Staphylococcus aureus 
(VRSA) by MIC by E-Test method. The results showed 
that; Due to the prevalence of methicillin resistance in 
nosocomial infections, the use of cloxacillin does not 
appear to be effective in initiating empiric anticonvulsant 
therapy. Conversely, in infections obtained from the 
community, the use of cloxacillin in the treatment of 
lichen is recommended due to its lower resistance. On 
the other hand, it seems that due to the high cost of the 
anti-biogram method with E-test, it is possible to trust 
the results of valid disks in the anti-biogram.4

Jamulitrat et al. (2017) the goal was to examine 
Staphylococcus aureus nose carriers and determine the 
resistance of its antibiotic pattern among clinical staff 
at Ali Ibn Abitaleb Hospital in Rafsanjan. The results 
showed that; According to the impressive statistics of 
Staphylococcus aureus nasal carriers in hospital staff, 
especially methicillin-resistant cases, in order to prevent 
nosocomial infections, oxacillin and penicillin are 
recommended to identify the carriers of the microbial in 
all hospital staff and to treat it in the next step.5

Curtis (2018) the aim was to evaluate the drug 
resistance pattern of negative staphylococcus aureus 
in children. The results showed that; Staphylococcus 
aureus drug resistance and drug resistance pattern is 
unpredictable and multiple resistances are common. 
Vancomycin is the drug of choice for septicemia because 
only 26% of cases were resistant to it.6

Prashanth and Badrinath. (2016) conducted a study 
of the abundance of methicillin resistance gene (mec-A) 
in different strains of Staphylococcus aureus with PCR 
and determining its antibiotic sensitivity. The findings of 
this PCR study showed that; Of the 70 isolates obtained, 
50% of the strains (35 cases) show methicillin resistance 
genes. However, in the study of the antibiotic resistance 
pattern by the agar-diffusion disc method, only 31.4% of 
the strains (22 cases) showed resistance to methicillin / 
oxacillin.7

Unfortunately, increasing the resistance of bacteria 
to stronger antibiotics threatens to increase the risk of 
human infectious diseases.8

As a result of this study, the aim was to make 
nanoparticles effective on methylphenyl-resistant 
Staphylococcus aureus Aflax pump and thus to treat 
infections caused by antibiotic resistance of this 
bacterium. (If the Staphylococcus aureus bacterium is 
linked to methicillin-resistant Staphylococcus aureus 
infections).

Materials and Methods

Nanoparticle Preparation Method (BSA)

This nanoparticle is made by simple massification.

In the next step, we dissolve the serum albumin cow 
with two values   of 0.1 gr and 0.01 gr in two separate 
human beings in cc 2 of 10 mM solution of sodium 
chloride, Then, using 0.1 N normal sodium hydroxide 
solution, the solution is brought to 9, by adding a drop 
of sodium hydroxide solution and measuring the pH 
each time using a PH meter. At this step we add 8 ml 
of ethanol as an anti-solvent drop by drop to the protein 
solution, after the nanoparticles are formed; about 2 to 3 
drops are stabilized by the addition of glutaraldehyde (a 
homogeneous double cross-linking agent). The resulting 
solution is stirred at room temperature for 24 hours by a 
magnetic stirrer.

Method of measuring MIC by microbroth 
dilution

The method of determining the minimum inhibitory 
concentration was performed by microbroth using 
Mueller Hinton’s culture medium and antibiotic 
powders and McFarland’s 0.5 suspensions according 
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to the International Committee on Clinical Laboratory 
Standards (NCClS).

MICs were determined based on the recommended 
CLSI method, and the lowest concentration of antibiotics 
that inhibited bacterial growth was recorded as MIC.

In determining the MIC using the Microbroth 
dilution test method used in our studies, the materials 
used are:

· Antimicrobial agent and preparation of suitable 
diluents

· Suitable environment for the growth of 
microorganisms

· Microbial suspension

In this method, 18-24-hour cultures of 
Staphylococcus aureus bacteria were used to control 
the effect of single-walled carbon nanotubes attached to 
Methicillin (as an antimicrobial drug).

A) Antimicrobial drugs

The antibiotic powder used was prepared with 
potency (µg / mg specification, production date, 
expiration date and instructions for storage). Table 
M100-S4 was selected to determine the general 
sensitivity to ampicillin according to NCCLS standards.

In general, antibiotics have a standard unit of activity 
that may vary with the actual weight of the powder. 
Therefore, we must standardize the antimicrobial 
solution based on the amount of antibiotic powder used.

The following formula was used to determine the 
amount of powder or solvent volume:

Preparation of methicillin and albumin-
methicillin nanoparticles

To prepare the desired dilutions using the mentioned 
formula, calculate the desired volume for the preparation 
of dilutions of 1280µg / ml and then the rest of the 
dilutions are prepared. The potency of ampicillin powder 
is 1000. Based on this, we weigh 0.01 g, equivalent to 
10 mg of antibiotic powder, with a digital scale and 
increase its volume to 10 ml with phosphate buffer. The 
above solution has a dilution of 10 mg / ml (Figure 1).

Figure 1. Sterilizing solutions

Now, with a syringe filter, filter 0.45 micrometers 5 
ml of each solution under completely sterile conditions 
to be free of any microorganisms.

Then, from this solution, prepare dilutions with final 
concentration (1280-160-20-5.5 2g / ml). After that, the 
next concentrations, starting at 512µg / ml and finally 
ending at 0625/0µg / ml, are prepared. (All steps are 

done inside sterile microtubes.)

Results and Discussion

Results of albumin nanoparticle binding to 
methicillin results

Diffusion disc

This method was performed to assess the 
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susceptibility of methicillin-resistant Staphylococcus aureus strain, albumin-Methicillin nanoparticles, albumin 
nanoparticles and 9 plant extracts(Blue and alcoholic extracts of savory, blue and alcoholic dill, blue stevia, thyme 
blue, Saveh pomegranate juice, forest pomegranate peel and Saveh pomegranate peel).

Result: Growth aura with a diameter of 9 mm around the disc impregnated with alcohol extract of safflower 
(dilution of 10 mg per ml) and a growth spurt with a diameter of more than 20 mm around the disc impregnated with 
methicillin, A growth spurt with a diameter of 14 mm was observed around the disk impregnated with the nano-drug 
methicillin (Figure 2,3).

Figure 2. Testing the diffusion disc of savory alcoholic extract

Figure 3. Nanofibrin diffusive disc test

Microbial results

Pipe MIC results

The experiment was performed only for 10 dilutions 
of pomegranate juice, and after 18-24 hours of incubation 
at 37, turbidity (bacterial growth) was observed visually.

Result: Turbidity was seen in pipe number 3 and 
above, and pipes number 2, 1 and 3 were completely 
transparent. (MIC = 0.25 mg / ml)

MIC results by microbroth dilation method

The MIC test was performed for Methicillin, albumin-

Methicillin nanoparticles, albumin nanoparticles and in 
two wavelength ranges (405-450) and (492-620) and 
their antibacterial activity was tested in In vitro.

As can be seen in the tables and diagrams related 
to MIC results, the minimum inhibitory concentration 
of albumin-Methicillin sample is equal to 512 µg / 
ml dilution, and in the free Methicillin sample the 
minimum inhibitory concentration is observed on 16 µg 
/ ml dilution. Nano medicine production efficiency is 
0.77%. This indicates that the nano-drug produced has 
better antimicrobial activity than the methicillin drug. 
In fact, encapsulating methicillin on nanoparticles has 
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increased the antibacterial effect of methicillin-resistant 
Staphylococcus aureus.

Phonetic examination without antibacterial 
agent

In low concentrations of Ethidium bromide, 
the bacterial Aflax pump was active, thus removing 
Ethidium bromide and no red color was seen on the sides. 
Gradually, with the increase in the amount of Ethidium 
bromide, the Aflax pump was unable to remove this 
amount of Ethidium bromide from the bacterium. As a 
result, red was seen on the sides.

Bacterial strains are divided into three categories 
based on fossil fluorescence:

1. No active Aflax system potential: Types 
of fluorescence emission at an error of 0-1 mg / l of 
Ethidium bromide. None of the study subjects fell into 
this category.

2. Aflax system with medium activity potential: 
Types of fluorescence emission at an error of 1-2 mg 
/ l of Ethidium bromide. Numbers 3 or, in other words, 
20% of the subjects studied were in this category.

3. With the potential of active Aflax system: 
The strains that show fluorescence at a maximum 
concentration of Ethidium bromide 2-2.5 mg / l. 
Numbers 2 and Numbers 1, 4, and 5, or 80% of the 
subjects studied, fall into this category (Figure 4).

Figure 4. Images of Staphylococcus aureus Aflax pump activity

Phonetic examination with antimicrobial agent

1- Methicillin (pictured) (Figure 5): Inhibition of the 20% side effects of Aflax pump at 2 mg / l Ethidium 
bromide showed.

Figure 5. Pictures of the activity of Oreos Staphylaxis Aflax pump + methicillin
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2- Albumin nanoparticles (0.5 g) (Figure 6): (pictured): Inhibition of 20% of the falafel pump showed side 
effects at 2 mg / l Ethidium bromide.

Figure 6. Images of the activity of Staphylococcus aureus + Nanoparticle albumin pump (0.5g)

In all images of the gel dock device, the numbers 6-1 on the number plate of the strains and the numbers on the 
left of the atomic concentration of bromide indicate each plate according to the table below.

Table1. Ethidium bromide concentrations of TSA culture medium

Number 1 2 3 4 5 6 7 8 9 10 11

Ethidium bromide 
concentration (mg 

/ l)
0 0.25 0.5 0.75 1 1.25 15 1,75 2 2.25 2.5

Conclusion

Albumin nanoparticles (0.5 g) had 125g / ml = 125 
/ MIC = according to the Micro Broth Dilution method, 
it had a inhibitory effect on Methicillin -resistant 
Staphylococcus aureus bacteria and inhibition of the 
20% side effects of Aflax pump at a concentration of 2 l 
/ mg of Ethidium bromide.

Lagamayo. (2015) examined the microbial resistance, 
phenotypic and genetic evaluation of the norlax Aflax 
pump at methicillin-resistant Staphylococcus aureus 
(MRSA) and ciprofloxacin. There is a link between 
the Staphylococcus aureus strain and the resistance to 
ciprofloxacin on the Staphylococcus aureus strain. Thus, 
the development of Aflax pump inhibitors may be useful 
in controlling ciprofloxacin-resistant strains.10

Martins et al. (2013) investigated the antibacterial 
effect of silver nanoparticles with antibiotic inhibitors 
that inhibit protein synthesis on staphylococcus aureus 
isolated from cases of bovine mastitis. The results of this 
study show that; The resistance of Staphylococcus aureus 
isolates to erythromycin, gentamicin, streptomycin, and 
doxycycline was 100, 22, 100, and 8%, respectively. 
Eight percent of the isolates were sensitive to a 
concentration of 25 micrograms per milliliter of silver 
nanoparticles. Growth of 98% of the samples was 
inhibited at concentrations between 50 and 100 μg / ml.11

Simhon et al. (2010) were conducted to evaluate 
the carriers of Staphylococcus aureus and its antibiotic 
resistance pattern and to compare the results of the 
medical staff of Sina Hospital in Hamadan and the 
administrative staff of Hamadan University of Medical 
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Sciences. The results showed a higher rate of Carreier 
staphylococcus aureus in medical personnel than in 
the comparison group. It was also shown that there 
was no significant difference between the Carreier rate 
of Staphylococcus aureus nose with age, sex, activity 
section and duration of hospitalization. All insulated 
strains were resistant to penicillin.12

Podnos et al. (2011), the antifungal effect of silver 
nanoparticles in acrylic resins. The results of this study 
show that the anti-fungal effect increased in acrylic resin 
containing silver nanoparticles with increasing contact 
time and concentration of silver nanoparticles.13

Wales (2011) examined nanoparticles in the 
diagnosis and treatment of hepatitis C infection.14 
According to the results, one of the best nanoparticles in 
the diagnosis of this infection was gold nanoparticles. If 
the right dose of this nanoparticle is used, no toxicity will 
be applied to the various cells and tissues of the body. In 
addition, gold nanoparticles, due to their resonant surface 
pulmonary resonance properties, change the color of the 
sample solution from red to blue if they bind to the target 
genome and accumulate. Then, using the colorimetry 
method, it can be determined whether there is a virus 
genome in the patient sample. The time required to 
perform this experiment was very short, in addition, due 
to the use of small amounts of this nanoparticle in this 
method, the test will be cost-effective.

Aflax’s contribution to the pharmacological 
resistance of a number of clinical strains is one of the 
factors that should be considered in the design of new 
antibiotics or any other active compound. The main 
challenge is to discover a compound that, as a barrier 
to Aflax in a non-specific way, targets a wide range of 
Aflax systems of different bacterial species.
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Effectiveness of Security Incident Event Management (SIEM) 
System for Cyber Security Situation Awareness
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Abstract
Cyber-attacks have always targeted information communication technology systems of various organizations. 
Intruders and hackers have within their reach, very powerful tools through which they capable to bypass 
the existing network security so as to deliver a payload that might have a severe impact on the whole 
organization. Therefore, it has become essential for organizations to develop mechanisms through which 
they can detect a possible cyber threat and then respond accordingly. By establishing cybersecurity situation 
awareness, organizations will understand what is happening and then respond effectively. The present 
study evaluated the effectiveness of the Security Incident Event Management (SIEM) system for Cyber 
Security Situation Awareness. A Hierarchical Network Security Situation Assessment Model (referred to 
HNSSAM) which joins Security Incident Event Management (SIEM) system evidence theory fusion rules 
with classified quantitative risk assessment method was applied. Data processing was initially designed so 
as to collect security data from various sensors. Mechanisms for data verification were then adopted so as to 
establish whether SIEM was effective in successfully detecting any form of cyber-attack. Results show that 
SIEM tools may be applied by security analysts to gain visibility into the security threats attacking the IT 
systems of an organization and then respond appropriately. 

Keywords: SIEM, Security, Cybercrime, IT systems, HNSSAM, Cyber-attack, Network, Technology, Cyber 
threats, Information.

Introduction

The development of Information Communication 
and Technology is argued to have gone hand in hand 
with the emergence of a number of cybersecurity threats 
and vulnerabilities. The problem of computer security 
involves a form of deliberate act that can affect the 
three essential properties of a given information system 
[1]. The properties outlined in this case include the 
confidentiality, for example, the ability of network or 
computer system to store relevant information which 
is considered as sensitive to the business in a secured 

manner and maintaining some aspects of exclusive 
access to only relevant users who have been designed 
for that purpose. The second property is integrity, the 
assurance that all the programs and data or the available 
information are properly designed and modified only 
within a given manner authorized or acceptable by the 
company authorities [4]. 

The problem of cybersecurity has the potential of 
impacting on the individual users, both big and small 
business organizations, resulting into a number of 
financial implications like direct cost such as theft of 
money, digital assets and sensitive information [2]. Cyber 
threats also have the possibility of causing indirect costs 
in the general form of interrupting the business services, 
lower productivity, as well as legal liability that takes 
place due to diverted resource like computing power, 
personnel, capital and bandwidth which can further lead 
into some given costs that are associated to the long-
term impact of the security attack on the image of the 
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organization, bad reputation, competitiveness as well as 
the financial markets [3].

Despite the challenges associated with cybersecurity, 
most business companies are constantly going through 
a radical transformation for the need for embracing the 
current age of information [10]. This has always ended 
up making them rely on information technology for 
the need of handling some important part of their main 
service deliveries and consequently, a proper asset 
that is very valuable for the information of the whole 
organization. Protection against the risk associated 
with cybersecurity is one of the most important things 
that the current business organizations are up to [13]. 
Very many organizations are moving forward towards 
creating E-service and making their information more 
digital, convenient, accessible, and secured. But this has 
greatly come with several risks, a serious cyber threat 
[5]. The information is likely to be stolen, hacked, wiped 
or even sabotaged. The literature identifies that cyber 
breaches are serious threat not only to business but also 
to the security of all the devices and people involved. 
As per some statistics, cybercrime actually costs several 
businesses all over the world more than $400 billion 

annually. What is even troubling from the perspective of 
information technology is the fact that cyber-criminals 
are trying to ostensibly breach secure systems with 
several layers of protection that are put in place [10]. The 
present article seeks to establish the effectiveness of 
Security Incident Event Management (SIEM) system for 
Cyber Security Situation Awareness among companies. 
By establishing cybersecurity situation awareness, 
organizations will understand what is happening and 
then respond effectively.

Material and Methods

This section proposed a Hierarchical Network 
Security Situation Assessment Model (referred to 
HNSSAM) (Figure 1). The model joins Security Incident 
Event Management (SIEM) system evidence theory 
fusion rules with classified quantitative risk assessment 
method and applies confidence level, host importance 
and service importance. The advantage of using this 
model is to solve the problem of processing mass data, 
to offer three different levels of intuitive security threat, 
and to subsequently establish the weaknesses within the 
system or rather the security situation.

Figure 1: Hierarchical framework for network security situation awareness

Data pre-processing was initially designed so as to 
collect security data from various sensors. Mechanisms 
for data verification were adopted to determine whether 
SIEM was effective in successfully detecting any form 
of cyber-attack. Through a comparison of relevant 
conditions as well as configuring information that were 
considered essential for any form of successful cyber-

attack, the researcher would simply remove the non-
impact attack alert. For example, IDS did successfully 
detect a great number of serv-u directory traversal attacks 
which actually aimed at serve-u software running on 
Windows system. However, the target host was run on 
the Linux system, so that attack could not be succeeded. 
The security data was then converted into some sorts of 
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uniform format to realize the HNSSAM architecture.

As per the basic description of SIEM, the researcher did set the target framework as either True positive or 
False Positive. Considering the fact that the alerts that are generated by the security equipment had two possibilities; 
true positive and false positive, the researcher defined confidence values of an alert as True Positive Rate (TPR): m 
(correct alerts) = TPR. The researcher did get TPR through the supervised training of the relevant security devices in 
numerous forms of attacks. The confidence values were subsequently stored within knowledge Base for an additional 
usage. The fusion process is demonstrated in the figure below.

Figure 2: Illustrating the fusion model that is D-S rule-based alert 

In order to test the effectiveness of SIEM, the researcher subsequently simulated a multi-sensor network 
environment as shown in figure 2. In such simulated network environment, the researcher did deploy four distinctive 
sensors, the firewall at the internet entry, network intrusion detection system, the detection system of host intrusion 
as well as the specific anti-virus software that are installed within the hosts.

Figure 3: Illustrating the investigational network topology

A day was divided into three different periods: 
t1 = 0 ~ 8, t2 = 8 ~ 18, t3 = 18 ~24. Each period was 
subsequently assigned with varied significant level. The 
observed time T1 and T6 did fall under period t3, T2 
~ T3 felt in the period t1, T4 ~ T5 felt in the period t2. 
As from T1 to T6, information was collected for SIEM 
detection of an attack on the host A, B, C.

Based on the collected security data, the researcher 
looked up the level of confidence that correspond to the 
security data within the knowledge base. By the fusion 

rule of DA, the researcher fused the confidence value. 
The results were then multiplied by the brutality value 
of attacks within the knowledge base. The results were 
subsequently drawn as shown in the figure below. It 
could clearly be demonstrated from the results, as shown 
in figure 4, that the services of RPC on the Host A suffer 
a very high level of threats which need to be given first 
priority. The researcher generated the host security as 
illustrated in figure 4b. It seen that attacks were more 
active during the period of T1 to T4.
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Figure 4. (a) Situation of security in all the services within host A; (b) Host A security situation

As per the analysis of the results that had already been generated, it was possible to draw the security situation 
of all the hosts as shown in Figure 5a. From the figure, it was possible for the administrators to establish the level of 
threat on every host. 

 

Figure 5. (a) The security situation of all the hosts on LAN; (b) The security condition of LAN

Findings

As per the methodology above, it can be observed 
that the SIEM framework offer three different levels 
of cybersecurity situation. The method in this may 
significantly overcome the shortcomings of the present 
hierarchical situation awareness systems. It might 
subsequently help the relevant decision-makers to adjust 

their policy so as to enhance company security.

These findings show that SIEM tools help security 
analysts gain visibility into the security threats attacking 
the IT systems of a given business organization. This 
is done by examining the logs generated by network 
devices and searching for signs of an on-going attack. 
The biggest challenge faced by SIEM systems is the 
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affectivity of filtering the data being displayed to the 
security analysts. The SIEM system is able to correlate 
a large amount of logs multiple sources of logs and 
identify an attack with a high detection rate and low 
false-positive rate. This is done while prioritizing alerts 
so that security analysts can focus on attending to the 
high threat alerts generated by the system. 

Moreover, security analysts are able to classify the 
different components from the various departments 
so they can priorities threats and respond to the most 
critical threats first. As the amount of cybercrime 
increases worldwide, having a clear legal framework 
for dealing with it is critical [12]. SIEM system structures 
the accumulation, analysis and correlation of events that 
occur from diverse sources. Management of threats, 
response to incidences and management of log comprise 
of the key capabilities of the current SIEM solutions.

Even though it has widely been reported that SIEM 
has matured within the recent years, the system still 
depends on the previous complex rules in detecting 
security threats [11]. However, it is important to note that 
correlation which is rule-based can never be sufficient 
in protecting information from security threats that are 
continuously evolving and become dynamic. There is 
a high need for complementing correlation which is 
rule-based with techniques which are more advanced 
like detection of an anomaly for quite a good number of 
reasons. First, it is a fact that the rule-based system only 
has the ability to detect incidents that had been defined 
and observed earlier. In most of the circumstances, a 
zero-day threat which is not known might fail being 
detected by the current appliances and hence results into 
great damage due to leakage of data or downtimes of the 
network [6]. 

Discussion

SIEM is a security tool that can be utilized in 
strengthening the security of communication and 
information systems just the same way it is always 
witnessed with firewalls, antivirus software and 
schemes for access control. It is a kind of device or 
application of the software that screens system or 
network activities that are related to violation of the 
policy or malicious activities and release a report to the 
station of management [8]. Even though this technology 
of detecting the intrusion is somehow immature and 

hence need not to be considered as a reliable defence, 
literatures argue that it plays some important role within 
the information security architecture [18]. 

Since any form of deployment is likely to incur 
some costs for maintenance and operation, each 
individual organization utilizing this kind of device need 
to consider the full life cycle of SIEM before coming up 
with a valid choice [9]. In the event that SIEM is installed 
appropriately, it would be providing some warnings 
that indicate that the system is being attacked from 
elsewhere even in the circumstances when there is no 
specific attack that the system is vulnerable to [15]. Such 
warnings can assist the users in altering the defensive 
posture of the installation so as to increase the resistance 
of the system to the attack. Additionally, SIEM might 
also serve to confirm operation and configuration which 
is secure of other mechanisms of security like firewalls. 
With regards to the disadvantages it is possessing, it can 
be applied for defensive posture; though need to be fully 
relied upon as the only means of system protection [16]. 
The situation of information system security is likely to 
worsen as the issues of e-commerce continue to become 
more attractive to the targets. 

A network-based SIEM system, on the other hand, 
is a kind of system that is designed to detect malicious 
activity for instance service attacks denial, port scans or 
even any form of attempts of cracking into the computer 
by network traffic monitoring [17]. This kind of system is 
able to read all the packets that are incoming with the aim 
of getting any form of suspicious patterns described as 
rules or signatures. If for instance, a big amount of TCP 
connection requests to numerous numbers of dissimilar 
ports is observed, then it is possible for one to assume 
that there is an individual who is doing a port scan to all 
the computers found within that network [19]. The third 
classification of SIEM, which is anomaly-based, revolve 
around first determining the behaviour profiles of the 
users, programs or other resources that have an interest 
to the given system and then making an observation to 
the actual activities as generated within the audit data 
so as to detect any deviation considered significant from 
the existing profiles [14]. Detection of an anomaly, in 
this case, is statistical in their nature. In order for the 
system to detect security threats at its early stages, all 
individual’s system log files need to be analyzed and 
correlated [7]. 
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Conclusion

Cyber-attacks have been, in many instances, 
targeted on information communication and technology 
systems of different organizations. Hackers and 
intruders currently have within their reach; very lethal 
tools through which they can safely bypass the existing 
network security to deliver payload that have a great 
negative impact on the entire system. Cyber threats 
have always continued to exploit the connectivity and 
complexity within the important infrastructure to make 
a plan and launch attacks on the existing computer 
systems. This has been a great challenge experienced 
by different business organizations. In order for any 
business organization to be safe from cyber threats, they 
require a complex security system that can protect the 
existing computer networks from dangerous threats. 
The security system can comprise of firewalls, a system 
that detects and prevent intrusion and solutions for path 
management, together with some strong anti-virus. 
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Abstract

Background: discipline within Forensic odontology is a part of the science of forensic medicine which 
recently demonstrated its role in the identification of victims, often confronted with various obstacles, to 
slow down the investigation of the identity of the victim. There are obstacles in the identification process, 
partly due to the incomplete identification data that can be collected, so that the identification of the remains 
becomes difficult and requires a long time to be confirmed despite obtaining good professional management 
in the identification process. The American Board of Forensic Odontology shows that most identification 
uses teeth based on restorations, caries, missing teeth and / or prosthetic devices such as removable dentures 
of the victim. The necessity of naming the removable denture as the data themselves are attached to the 
patient can facilitate the identification of Purpose: Knowing how to manufacture and benefits of identity 
with a barcode on the denture in the easy identification of individual Methods: this research was pre-
experiment with only posttest design. By using 10 Full Denture samples, the sample collection was obtained 
from the Lemeshow Formula. The ten research samples were taken by simple random sampling. Conclusion 
barcode contain identity data embedded in the denture base can be used as labeling on denture users because 
of their role in knowing the identity of individuals , and hacyl of reading barcodes are not influenced by the 
length of the base submerged . 

Keywords: Barcode, Denture Base, Forensic identification

Type of article: Original Research

Introduction

The number of disasters occurring in Indonesia is 
increasing. Condition is reviewed of the mass media 
which often times contains news about the occurrence 
of disasters, such as acts of terror bombing, accident 
transportation, earthquakes, tsunamis, floods, soil 
erosion, eruption mountain volcanic, putting pickaxe, 
and others[1] . 
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The National Disaster Management Agency has 
data on disaster events in Indonesia and the number of 
disasters has tended to increase in the last ten years. Law 
Number 36 the Year 2009 regarding health has given a 
mandate to the government and the community to make 
efforts to identify victims of accidents. The identification 
of the dead was carried out to fulfill the victim’s right 
to be returned to the family and to be buried properly 
by his beliefs during his lifetime. In this case, forensic 
identification in terms of identity that supports the 
identification of a victim can be a non-biological identity, 
in the form of a resident card , driver’s license, clothing, 
and biological identity can be known through bones, 
teeth, blood, fingerprints, hair, profile, and DNA[2] .

The field of Forensic Odontology is a part of medical 
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forensic science which has recently shown its role in 
the effort to identify victims, not infrequently faced 
with various obstacles, to slow down the investigation 
of the identity of the victim. There are obstacles in 
the identification process, partly due to the incomplete 
identification data that can be collected, so that the 
identification of the remains becomes difficult and 
requires a long time to be confirmed despite obtaining 
good professional management in the identification 
process[3]. The American Board of Forensic Odontology 
shows that most identification using teeth is based on 
restorations, caries, missing teeth and / or prosthetic 
devices such as removable dentures of the victim[4–6].

In Indonesia, the labeling of denture prostheses is 
rarely done, the labeling itself is only done by the lab 
and dentists limited to labeling the Denture so as not to 
be confused during the delivery or use of Denture by 
the dentist to the patient. Agency Odontology Forensic 
and International Dental Association recommend two 
Denture Marking System to simplify and facilitate the 
identification of a person’s identity, namely method 
surface and inclination method[7]. 

Surface methods include engraving methods[8,9], 
which are letters and numbers engraved on the base of the 
denture, and the method of embossing which produces 
letters that arise on the base of the denture[10,11]. Whereas 
the second method is the inclusion method. The inclusion 
method consists of the ID Band method and the Barcode 
method, the ID Band method using stainless steel which 
is planted on the base of the denture. In addition to the ID 
Band method there is the Barcode method, the data will 
be stored in a barcode format and planted on a denture 
base[12]. From these methods there are advantages and 
disadvantages of each, and in this study the Barcode 
method is used because it is easier to apply. 

The method of marking identity or code on dentures 
is very important. Identification of unknown or lost by 
tagging denture identification method is very good in 
the forensic investigation. This is also useful for patients 
who live in hospitals and community homes because 
dentures may be misplaced, for example when cleaning 
by an operator there will be a chance of losing false teeth 
or mixing with other people’s property[13].

Materials and MethodS

The research pre-experiment with posttest only 
design. By using 10 Full Denture samples, the sample 
collection was obtained from the Lemeshow Formula. 
The ten research samples were taken by simple random 
sampling, the research samples were taken from Full 
Denture Skillab Prosto Students in the old school year 
that have been collected and assessed 

All study samples were reduced at the base by using 
bur fissures on the palatal for maxillary dentures and 
lingual for mandibular dentures. Depth of reduction of ± 
1.5mm with a width of 6-7mm. 

Then the barcode has been prepared. Contains 
identity card data, medical record number along with 
where individuals have been treated, and website link 
information planted on a base facing the surface, then 
some that have been reduced and given a barcode closed 
with self-cured acrylic, and done finishing and polishing. 

Samples that have been planted by the barcode are 
soaked for 4 weeks, and every week they are checked 
to see if there are any leaks or damage in the barcode 
planting. And then the barcode reading process is carried 
out by means perform scanning in barcodes and data 
matching.

Results

In Table 1 it can be seen that the most readable 
barcodes are in the first week, 9 samples with a 
percentage of 90%, and in the second week to the fourth 
week are 8 samples with a percentage of 80%.

After obtaining the results from the base that contains 
the barcode and soaked in water, the data were analyzed 
using the Kruskal Wallis test[14]. The Kruskal Wallis 
test is carried out to see whether there are significant 
differences in the barcode readings that are done every 
week. The results of the Kruskal Wallis test are shown 
in Table 2. Can be seen the statistical value of 0.0917, 
which is greater than 0.05. This means that in this study 
there was no significant difference from the barcode that 
was immersed from the first week to the fourth week.
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Tabel 1. The results of the barcode scan are implanted on an acrylic denture base after immersion in 
water for 4 weeks

Long Immersion Week 1 Week 2 Week 3 Week 4

The resulting value is scan 0 1 0 1 0 1 0 1

Th
e 

sa
m

pl
e

1  √  √  √  √ 

2  √  √  √  √ 

3  √  √  √  √ 

4  √  √  √  √ 

5  √  √  √  √ 

6  √  √  √  √ 

7  √  √  √  √ 

8  √  √  √  √ 

9  √  √  √ ü 

10  √  √  √  √ 

Total (%) 10 90 20 80 20 80 20 80

Information: 0 = scan unreadable

1 = unreadable scan

TABEL 2 Kruskal Wallis Test Results from 
barcode reading after soaking in water for 4 weeks

Statistic 0.506

df 3

Sig. 0.917

Information:

df = degree of frequency (n-1)

Sig. = P> 0.05 = Ho accepted (no significant 
difference)

Discussion

The research on giving a barcode containing the 
identity of an individual planted on an acrylic removable 
denture base and continued with immersion in water for 
4 weeks, aims to see whether the barcode can still be 
read after being submerged in water for a long time.

Based on the results of the study found that in 

the first week there is 1 barcode that is not readable 
and in the second week to the fourth week each has 2 
barcodes that cannot be read. This is caused by several 
things that affect the barcode so that the scanning 
results cannot be read. The cause of the writing on the 
barcode cannot be read due to the presence of liquid on 
the barcode, which is in the form of a clear self-cured 
acrylic liquid (monomer) or water from soaking. Fluid 
liquid (monomer) self-cured acrylic can damage plastic 
laminate coatings barcode, because the nature of the 
monomers may damage the plastic. This will happen if 
when you put the self-cured dough in a soft condition, 
which means there are still many monomers left. So 
that the rest of the monomer will damage the laminated 
plastic, and the liquid will damage the barcode, so the 
barcode scanner cannot be read.

In addition to the influence of liquid-liquid, the entry 
of immersion water used can also affect the damage of the 
barcode. This happens because the attachment between 
the denture base and the self-cured acrylic barcode 
cover is less than perfect. So that water can enter and 
affect barcode writing. Of course, the barcode will be 
affected because there is a leak from the plastic laminate. 
Leakage or imperfect adhesion between the acrylic base 
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of the denture and the self-cured clear acrylic barcode 
cover can be caused because there is dirt that disturbs the 
attachment between the two acrylics[15].[15,16] Thus the 
barcode will be damaged so it cannot be read.

The two liquids above can hit the barcode if a 
leak occurs in laminated plastic. This can occur due 
to poor attachment. In addition to the leakage that 
occurs in plastics, damaged plastic laminates can also 
affect. Damaged plastic laminates can occur because 
plastic laminates are damaged before installation. The 
laminated plastic surface of the barcode which has been 
damaged before being installed on the denture and then 
comes into contact with the self-cured clear dough, so 
that the barcode cannot be read.

It is better if the leak on the barcode naming needs 
to be aware so that the denture used can still be identified 
for law enforcement[17]. Where an unknown body must 
be made an identification effort[18]. Often corpses that 
need to be identified are old, because of that the naming 
of dentures by the barcode method should not occur 
leaks or damage in a long time.

Dental denture material is a means for identification 
that can be trusted to be able to survive in high altitude, 
especially if the records and photos of teeth when they 
were still alive are still well preserved[19]. This dental 
examination becomes very important if the body is 
already in a state of decay and damage, such as fire[20]. 

From the table data above, it can be seen with 
the barcode system on the denture plate that during 
the mass identification process, in the fourth phase of 
reconciliation[1], it can be searched quickly using this 
barcode method. Dental data, fingerprints and even 
DNA data can be found quickly. When the barcode data 
is done the scanning process.

Conclusions

In conclusion, the results of the barcode reading are 
not influenced by the length of the base submerged, but 
are influenced by other factors, namely an error occurred 
in the barcode planting process. And barcode contains 
identity data embedded in the denture base can be used 
as labeling on denture users because of their role in 
knowing the identity of individuals when needed in an 
emergency / certain.
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Abstract
COVID-19 is a highly infectious and pathogenic viral disease, its become a global pandemic infection, 
which is an airborne disease; transmits directly and indirectly between infected cases and other people. 
Until now, there has been neither vaccine nor specific antivirus medicine against this disease, the only 
method to prevent the spread of the virus is a preventive practice against the disease, it depends on the 
knowledge and attitudes of people towards the disease. The online cross-sectional study was undertaken 
during the pandemic, to estimate Knowledge, Attitudes, and Practices towards COVID-19 among a sample 
of staff and students at Sulaimani Polytechnic University. Data of 270 adult individuals were collected 
during June 2020 and analyzed. The male/female ratio was 1:88. The mean scores of knowledge, attitudes, 
and preventive practices of the participants were 7.4 (SD 1.68), 5.5 (SD 1.15), and 6.7 (SD 2.1) respectively. 
The results reported significant differences between respondents’ knowledge mean score and their gender, 
and educational background (P=0.005 and P=0.003 respectively). The attitudes mean score of the staff 
was significantly greater than the attitudes mean score of the students (P=0.021). Likewise, the attitudes 
mean score was significantly greater in medical subjects compared to non-medical individuals (P<0.001). 
The respondents with age group ≥45 had a significantly higher preventive practice compared to the other 
age groups (P<0.001). Similarly, the practices mean score was significantly greater in the staff compared 
to the students (P< 0.001). The vast majority of the participants (88.5%) used social media for obtaining 
knowledge and advice on the disease. The study indicates that the respondents had sufficient knowledge, 
positive attitudes, and good practice toward COVID-19.

Keywords: Knowledge, Attitude, Practice, COVID-19, Staff, Students, Sulaimani Polytechnic University.

Introduction

Coronavirus disease 2019 (COVID-19) is a 
quickly expanding pandemic, produced by severe acute 
respiratory syndrome coronavirus 2 (SARS-COV-2). 
COVID-19 was first diagnosed in December 2019 
among cases with viral pneumonia symptoms in Wuhan, 
China (1). The disease causes a wide range of clinical 
appearances in patients, including fever, dry cough, 

myalgia, fatigue, and dyspnea. Approximately one-fifth 
of Chinese patients with COVID-19 progress to the 
severe stage (2). Elderly persons as well as those with 
underlying health conditions are at the highest risk for 
serious infection and death due to COVID-19 (3). World 
Health Organization (WHO) recommends the most 
effective preventive measures, including maintaining 
physical distance, at least 3 feet away from other persons, 
the hands must be cleaned promptly after contact with 
the respiratory tract; stop touching eyes, nose and 
mouth repeatedly; regular cleaning and disinfecting 
environment and other repeatedly touched surfaces; 
living space airflow should be improved by opening 
as many windows and doors as possible; individuals 
with fever, cough, and dyspnea, should seek immediate 
treatment (4). Vaccine development is estimated to need 
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several months, thus management of the crisis depends 
mainly on people’s obedience to the recommended 
measures taken. These measures are chiefly affected 
by individuals’ knowledge, attitudes, and practices 
regarding the disease (5). KAP studies provide standard 
information to determine the category of intervention 
that maybe necessary to change misunderstandings 
about the virus, as well as the development of preventive 
policies and health promotion programs (6). The main 
aim of the current study is to investigate the level of 
knowledge, attitude, and practice of the staffs and 
students of Sulaimani polytechnic University, toward 
COVID-19 infection.  

Methods and Material

Subjects and study design 

The online-based cross-sectional study was 
performed from 1 to 30 June 2020, among the staff and 
the students of Sulaimani Polytechnic University. This 
study was carried out using an online self-administrated 
questionnaire which consisted of background 
characteristics, knowledge, attitudes, preventive practices 
of participants, and the sources of getting knowledge on 
the disease. The questionnaire was arranged into a Google 
Form, the link of the form was sent to the staff via their 
Gmail of the university, and distributed to Facebook and 
Viber groups of the students. The subjects were selected 
through convenience sampling method. The present 
study involved 270 individuals. University staff who had 
university Gmail, as well as students who participated in 
the students’ Facebook or Viber groups, were eligible to 
take part in this study. Most of the knowledge, attitudes, 
and practice items were developed from the advice of 
the World Health Organization on Coronavirus disease 
(COVID-19) for the public (7). Regarding the scores 
of knowledge, attitudes, and practices, each correct 
answer was worth one mark, whereas zero was given for 
incorrect answers. 

Statistical Analysis 

Statistical Package for the Social Science (SPSS 
version 22, IBM Statistics.inc) was used for data 
analysis, with consideration procedures to secure the 
high quality of data and reducing error. These involved 
testing questionnaires, data entry, regularity checked all 
data collection and entry. To compare between means 

of two samples, an independent-sample t-test was used, 
and a one-way analysis of variance (ANOVA) was used 
to compare among more than two means. P-value ≤0.05 
was used to display a level of significance. Quantitative 
and qualitative variables were reported respectively as a 
mean± standard deviation (SD) and percentage. Texts, 
Tables, and Figures were used for showing the results. 

Ethical considerations 

The individuals, who participated in this study, 
were informed about the purpose of the study, and 
they were free to engage in the study, as well as, the 
participation was voluntary. The privacy of the collected 
data was guaranteed. The study has been accepted by the 
presidency of Sulaimani Polytechnic University.

Results

Socio-demographic characteristics concerning 
mean scores of knowledge, attitudes, and practices 

Overall 270 individuals participated in this study, 
126 (46.7%) were male and 144 (53.3%) were female; 
the male-female ratio was 1:88.. The mean score of 
knowledge, attitudes, and protective practices of the 
respondents was 7.4 (SD 1.68), 5.5 (SD 1.15), and 
6.7 (SD 2.1) respectively. The range of knowledge, 
attitudes, and preventive practices of the subjects were 
9 (1-10), 6 (1-7), and 8 (1-9) respectively. The results 
indicated significant differences between respondents’ 
knowledge mean score, and their gender, and educational 
background (P=0.005, and P=0.003 respectively). 
Regarding attitudes, the mean score of the staff was 
higher than the mean scores of the students, as well as 
the mean scores of the medical individuals, which were 
higher compared with the non-medical individuals. 
These differences were statistically significant (P=0.021, 
and p<0.001 respectively). Concerning safe practices, 
the age group ≥45 had a greater safe practice mean score 
compared to the other age group (P<0.001). Also, the 
staff had a greater mean score than students (P<0.001). 

Participants’ knowledge regarding COVID-19

The results reported that the respondents were aware 
of COVID-19 (Table 1).
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Table 1. Participants’ knowledge regarding COVID-19 (Number = 270)

Participants’ knowledge items Number Percent

COVID-19 is transmitted by close contact with the infected person (True)

True 220 81.5

False 26 9.6

Unsure 24 8.9

Fever, cough, sore throats and shortness of breath are possible symptoms of COVID-19 (True)

True 218 80.7

False 22 8.1

Unsure 30 11.1

Covid-19 may cause a loss of taste and smell (True)

True 153 56.7

False 34 12.6

Unsure 83 30.7

Vaccine is available in the markets (False)

True 32 11.8

False 193 71.5

Unsure 45 16.7

Antibiotics are the first-line treatment (False)

True 70 25.9

False 123 45.6

Unsure 77 28.5

Washing hands with soap and water, and using face masks can help in the prevention of disease transmission (True)

True 266 98.5

False 3 1.1

Unsure 1 0.4

Patients with underlying chronic diseases are at a higher risk of infection and death (True)

True 223 82.6

False 20 7.4

Unsure 27 10.0

Healthcare workers are at a higher risk of contracting COVID-19 (True)

True 244 90.4

False 10 3.7

Unsure 16 5.9

COVID-19 could be fatal (True)

True 197 72.9

False 31 11.5

Unsure 42 15.6

The maximum incubation period of the COVID-19 is: (Up to 14 days)

Up to 7 days 17 6.3

Up to 14 days 187 69.3

Up to 28 days 26 9.6

Don’t know 40 14.8
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Respondents’ attitudes toward COVID-19

Overall, the respondents had a positive attitude toward COVID19 (Table 2).

Table 2: Respondents’ attitudes toward COVID-19 (Number = 270)

Respondents’ attitudes items Number Percent

Infection with the virus is associated with stigma (Disagree)

Agree 18 6.7

Disagree 244 90.4

Unsure 8 3.0

People can get infected If they contacted an infected patient despite their strong beliefs (Agree) 

Agree 230 85.2

Disagree 15 5.5

Unsure 25 9.3

People can get infected If they contacted an infected patient despite their good immunity (Agree)

Agree 229 84.8

Disagree 18 6.7

Unsure 23 8.5

Buying medical glove and face masks are necessary for this disease (Agree)

Agree 237 87.8

Disagree 25 9.3

Unsure 8 3.0

People are worried about family members may get an infection (Agree)

Agree 240 88.9

Disagree 21 7.8

Unsure 9 3.3

If I feel getting COVID-19, I will visit a hospital (Agree)

Agree 232 85.9

Disagree 16 5.9

Unsure 22 8.2

People think the media coverage about this disease inflated (Disagree)

Agree 151 55.9

Disagree 87 32.2

Unsure 32 11.9
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Participants’ practices towards COVID-19

Majority of the subjects followed safe practices toward COVID-19 (Table 3).

Table 3. Respondents’ practices toward COVID-19 (Number = 270)

Practices of the respondents against COVID-19 Number %

Avoid handshaking (Yes)

Yes 195 72.2

No 75 27.8

Wash hands with water and soap for at least 20 seconds regularly (Yes)

Yes 205 75.9

No 65 24.1

Use of disinfectants to clean hands when soap and water was not available for washing hands (Yes)

Yes 216 80.0

No 54 20.0

Covering mouth and nose when I cough or sneeze (Yes)

Yes 239 88.5

No 31 11.5

Wearing a face mask and glove when leaving home (Yes)

Yes 178 65.9

No 92 34.1

Avoid going to crowded places (Yes)

Yes 230 85.2

No 40 14.8

Avoiding touching my eyes, nose, and mouth with unwashed hands (Yes)

Yes 218 80.7

No 52 19.3

Keeping at least one meter between me and other persons outside my household (Yes)

Yes 151 55.9

No 119 44.1

I eat healthy food, such as fruit, vegetables, bean or meat regularly (Yes)

Yes 164 60.7

No 106 39.3
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Sources for getting knowledge

The participants in the current study used more than one source for receiving information on COVID-19. The 
figure illustrated that the respondents highly used social media followed by television and radio, as well as the 
ministry of health, for obtaining knowledge (88.5%, 81.1%, and 74.8% respectively) (Figure1).

Figure1. Frequency of Knowledge sources

Discussion 

Knowledge, attitudes, and practices mean scores 
of participants regarding their socio-demographic 
characteristics

The current study indicated that there were 
significant differences between males and females in 
relation to knowledge (P=0.005), males had a greater 
knowledge mean score than females, this finding was in 
agreement with a result of a study that was carried out 
in China (8). The present study demonstrated significant 
differences between mean score among medical and 
non-medical respondents in related to knowledge and 
attitudes toward COVID-19, medical individuals had a 
greater score than non-medical subjects (P=0.021, and 
p<0.001 respectively), our findings are inconsistent with 
the results of a study was undertaken in Jordon (9) this 
is maybe due to the medical individuals in the present 
study had more enthusiasm toward the disease. The 
current study reported significant differences between 
the mean score of safe practices and ages of participants 

(P<0.001), this result is in concordance with the finding 
of a study was conducted in Saudi Arabia(10).

Respondents’ knowledge toward COVID-19 

The results indicated that the respondents were 
aware of COVID-19, this figure is in agreement with 
the findings of two studies that were conducted in 
China and Bangladesh (4, 11). Furthermore, a study 
found that the majority of people were knowledgeable 
about COVID19(10). This is maybe due to the nature 
of the disease, which is a severe and fatal disease, and 
the COVID-19 viruses have the ability to infect any 
individuals regardless of their age, gender, race, and 
geographical location. These factors encourage people 
to seek and ask for scientific information and advice 
about the main features of the disease, its effects, and 
how do protect themselves from this malady.

Participants’ attitudes toward COVID-19 

Overall the participants had an optimistic attitude 
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toward the disease. Likewise, the results of two other 
studies indicated that people had positive attitudes 
toward COVID-19 (1, 10). The participants in our study 
had adequate knowledge of COVID-19, which had a 
positive effect on their attitudes. A study found that good 
knowledge about COVID-19 is associated with positive 
attitudes and suitable practices toward COVID-19 (2). 
On the other hand, over half of them believed that media 
coverage exaggerated the disease. On the contrary, a 
study was carried out in Egypt that showed, that three-
quarters of the subjects believed the media coverage 
did not overstate COVID-19 (5). In a fact, the media are 
doing well, covering the main aspects of the disease. 
Frequently broadcasting, scientific information and 
news on this fatal infectious disease is a good way to 
encourage people to obey instructions of the Ministry 
of Health. 

Subjects’ practices toward COVID-19 

Totally, the remarkable number of the respondents, 
followed protective practices against COVID-19, this 
finding is in agreement with the result of a study that 
was carried out in Pakistan (12). The majority of the 
respondents in the current study had a great knowledge 
score toward the disease, two studies reported that higher 
knowledge scores related to higher preventive practices 
toward COVID-19 (4, 12). However a bulk number of the 
subjects followed safe practices toward the disease, yet 
some participants did not comply with the protective 
practice against the disease, such as keeping a social 
distance (44%), wearing face mask and gloves (33.1%), 
avoiding handshaking (27.8%), washing hands (24.1), 
and avoid crowding places (14.8). Which increased the 
chances of spread and transmission of the disease among 
people (13).

Sources for getting knowledge 

Social media was the most common source for 
receiving knowledge about COVID-19, this result is 
consistent with the findings of two studies that were 
performed in Egypt and Pakistan (5, 12). The Internet 
has increasingly become an accepted source of health 
information by connecting people with health content, 
specialists, and support (14). In addition, physicians and 
health professionals give to online health information 
(14). 

Conclusions 

The participants in this study had sufficient 
knowledge and a positive attitude toward COVID19. 
Similarly, the majority of the subjects followed 
preventive practices against COVID-19. Middle age 
individuals had a good practice toward the disease. The 
most common sources for obtaining knowledge were 
social media, television and radio, and the Ministry of 
Health. 
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Abstract
Aim: Determination of the time since death is one of the greatest challenge in the practice of Forensic 
Medicine. There is currently very limited scientific information regarding the process of cutaneous 
decomposition. This study is aimed at throwing more light towards this field.

Method: 30 skin samples from human cadavers are collected where actual time of death is known, from 
Yenepoya Medical College, Mangalore. Skin samples (1 x 2 cm) from the anterior chest were collected, 
parallel to the longitudinal midline incision. Tissues were fixed in 10% formalin, embedded in paraffin wax, 
and stained with hematoxylin-eosin stain. The skin samples were observed under light microscope for the 
changes.

Results: Epidermis and Dermis showed marked changes in the histology with increasing PMI and is the 
most reliable site to look for.

Conclusion: This study will throw a better light to post-mortem skin changes and their role in determination 
of the time since death.

Key words: Histology of skin, time since death, postmortem microscopic skin changes.

Background

 Many methods have been attempted to accurately 
and systematically determine the estimated time of 
death in autopsy cases. Gross changes of the skin 
which occur during the post-mortem interval have 
occasionally been used to estimate the time of death 
under different conditions; however, the post-mortem 
gross and histologic changes of the skin have not 
been systematically analyzed. In this study, an attempt 
was made to determine the post-mortem skin changes 
through microscopy and correlate it with the time since 

death.

Introduction

An important problem in forensic medicine is the 
need to fix the probable time of death. It is known that as 
the interval of time between death and the examination 
of the body increases, limits of probability also widens 
out. In most of the investigative procedures, knowing 
the approximate time is important for the investigating 
personals to make sure that their investigation is 
going through the right direction. This places a heavy 
responsibility on the shoulder of a forensic surgeon 
who opines regarding the probable time of the period 
of death.1

Structurally, the skin is composed of three 
major layers which were different physiologically, 
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histologically and embryologically. The outer layer or 
epidermis is formed by epithelium and is ectodermal in 
origin. The dermis, the next layer consists of connective 
tissue and is of mesodermal origin. Epidermis consists of 
stratified squamous keratinised epithelium in which five 
layers can be identified, namely, stratum basale, Stratum 
spinosum, Stratum Granulosum, Stratum lucidum and 
Stratum Corneum arranged from deep to superficial.

 The basal layer is made up of single layer of 
columnar cells which lies on basal lamina. It contains 
the stem cells that undergo mitotic division to form new 
cells, the keratinocytes. This layer is therefore, also 
known as stratum germinativum .The renewal of the 
human epidermis takes about 3 to 4 weeks.

Objectives of the Study

1. To observe various histological changes in skin 
and its appendages.

2. To study time relation between these histological 
changes and postmortem interval 

Review of Literature

 Lovas JGL 2 in 1986 conducted a study, apoptosis 
in human epidermis by electron microscopy, on skin 
samples excised from the middle of the medial aspect 
of the upper arm of m106 consecutive autopsy cases. 
The time interval between death and biopsy was less 
than 24 hours in all but three cases. The tissue was fixed 
overnight in, the tissues were stained Thick sections 
for light microscopic (LM) survey were stained with 
toluidine-blue. Thin sections for EM were stained with 
uranyl acetate and lead citrate, and examined using a 
Zeiss EM 109 transmission electron microscope. He 
observed Apoptotic keratinocytes in 95 of the 106 cases. 
Electron microscopic study of 25 EM blocks of 18cases 
revealed seven AKs. Apoptotic Keratinocytes was 
observed in histologically or ultra structurally normal 
cells. It was not known about any apoptotic activity in 
epidermis except apoptotic activity in the liver which 
is induced is experimentally. He observed that when 
oxygen tension falls below the survival of epidermis is 
not possible and entire epidermis will undergo necrosis.

 Kovarik C, Stewart D, Cockerell C3 conducted 
a study in University of Tennessee Anthropology 
Research Facility in Knoxville, Tennessee, between 

September 30, 2003, and October 8, 2003 on 3 dead 
which was donated for research purposes. Bodies were 
kept outside unclothed in a dry shaded wooded area in 
a cool to temperate climate (temperature range 38–77°F 
during the week of analysis), and skin biopsies were 
systematically taken for analysis. Skin samples were 
taken from scalp, sole of the foot, dependent area of the 
trunk. Each specimen was sectioned and stained with 
hematoxylin and eosin (H&E) for microscopic analysis. 
They were then analyzed by an experienced forensic 
pathologist and dermato-pathologist. The general 
appearance of the skin was normal .From days 1 to 7, 
except for increased wrinkling in the acral skin. But on 
histological microscopy he found 3 significant histologic 
changes were noted, including cleavage of the epidermis 
from the dermis, eccrine duct necrosis, and dermal 
degeneration. The post-mortem interval is difficult to 
determine in autopsy cases in gross examination since 
many factors influence the rate of decomposition, 
including the cause of death, condition of the body at 
the time of death, movement of the body after death, 
temperature, humidity, and animal activity. 

 On microscopy he observed separation of the 
epidermis from the dermis in several skin biopsies. This 
focal separation likely leads to the gross appearance of 
bullae on the skin with further decomposition. Another 
histologic finding he observed was appreciated in many 
of the skin biopsies was eccrine gland necrosis. The 
timing of eccrine duct necrosis from the acral skin and 
scalp was not predictable.

Bardale RV, Tumram NK, Dixit PG, Deshmukh 
AY 4 conducted a study at the Department of Forensic 
Medicine, Government Medical College Hospital, 
Nagpur. They observed normal morphology of the 
epidermis and the dermis 0-6 hours. Appearance of 
vacuoles in cytoplasm of basal layer and spinous layer. 
Rarefaction of the dermis, elastic fibers get prominent 
with focal fragmentation in 6-9 hours. Distorted basal 
layer cells with incontinence of melanin pigment, focal 
epidermo-dermal separation 9-12 hours. Fragmentation 
of the dermis in 18 hours samples

 According to Knight B 5 many methods are followed 
for determination of the post-mortem interval. Whatever 
be the method used all the variable factors must be 
taken into account along with the light of previous 



824      Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4

experiences, for giving a final opinion. When time of 
death is decided upon ,it must be used to construct a 
“bracket of probability”, giving an earliest and latest 
time between which the doctor feels that death must 
have occurred instead of quoting a single point of time 
to the investigator. This time bracket should depend on 
the uncertainty of the factors. 

Materials and Methods

 The study was conducted at the Department 
of Forensic Medicine, Yenepoya Medical College, 
Mangalore from August 2012 to August 2014. The study 
consists of 30 human dead bodies comprising of 26 male 
and 5 female, and their age ranged from 20 to 64 years. 
The death was due to various causes (head injury n = 12, 
hanging n = 6, poisoning, n =8 Intracranial hemorrhage 
n = 12, Natural death n=3, Electrocution n= 2,). The 
bodies were kept at room temperature in the waiting 
room of the mortuary. The average ambient temperature 
during the period varied from 23-C to 37-C, and the 
average humidity ranged from17% to 87%. At autopsy, 
skin samples from the anterior chest were collected, 
parallel to the longitudinal midline incision. The cases 
were divided into 0-6 hours, 6-12 hours, 12-18 hours, 
18-24 hour intervals after death.

Materials Used

Dissection set, metal capsules for sample collection, 
10% formalin, tissue processer, microtome, L-blocks, 
wax, slides, covering slip, H & E stain, PAS stains, 
microscope, digital camera.

Methods

2 skin samples from each dead body were collected 
from those bodies where actual time of death was 
known. Written consent was obtained from the relatives 
of the deceased. Certain inclusion and exclusion criteria 
were formulated as described below.

Inclusion criteria: 1. Sample collected from 
cadavers where actual time of death is known

Exclusion criteria: 1. Cadavers with extensive skin 
diseases.

 2. Cadavers with extensive tattoos over chest region.

 3. Those cadavers where actual time of death is not 

known.

 4. Death due to burns

 5. Body submerged in water

 Skin samples (1 x 2 cm) from the anterior chest were 
collected, parallel to the longitudinal midline incision.

The skin samples will be carefully taken to avoid 
traumatic artefact. .The samples were carefully dissected 
out and immediately transferred to a capsule. Tissues 
were fixed in 10% formalin, embedded in paraffin wax, 
and stained with hematoxylin-eosin (H and E). The skin 
samples were observed under light microscope for the 
changes in the epidermis and dermis.

Observations

 The following observations are seen in the 
microscopic study of the samples collected. The findings 
in epidermis and dermis are recorded and separately 
tabulated in tables- 1-5 respectively in accordance with 
PMI.

In epidermis, (TABLE:1)up to 0-6 hours. PMI, 
normal histological features are maintained. Minimal 
vacuolation appeared from 6th hour onwards. All 
samples at 6hours PMI showed vacuolations [figure.1] 
which is showing a tendency to become prominent over 
time.

Samples taken at 6-12 PMI period, up to 8 hours, 
normal histology is maintained even though 1 sample at 
9 hours also maintained the same. Vacuolation started 
by 9 hours and is becoming a prominent feature by 12 
hours. In 12-18 hours PMI periods, Normal histology 
is maintained up to 13 hours after which vacuolation 
started appearing and becomes a prominent feature by 
18 hours. No samples showed normal histology after 18 
hours and vacuolation was an established feature.

 Dermis showed a normal histology up to 5 hours 
in s samples 0-6 hours. PMI samples, however, 2 
samples at 6 hour PMI also showed a normal histology.
(TABLE:2) Features like vacuolation, dermo-epidermal 
separation [figure.3] and dermal fragmentation[figure.2] 
are identified by 6 hours over I sample in this time 
interval. At 6-12 PMI set of samples, normal features 
are seen up to 12 hours, Dermo epidermal separation and 
dermal fragmentation is seen in samples at 9 hours PMI, 
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however dermal fragmentation showed its appearance 
since 7 hours PMI. Of the samples collected at 12-18 
PMI, normal histology is shown up to 16 hours, however 
from 13 hours onwards, dermo-epidermal separation is a 
feature and dermal fragmentation is seen at 14 hours PMI 
sample. One sample at 18 hours showed normal histology 
whereas dermal fragmentation was an established 
feature in samples at 23 hours PMI. Sample of 23 hour 
PMI showed dermal degeneration [Figure.4] along with 
22.2% of samples with 14-15 hours PMI(TABLE:3)

Results

 The results of the present study show that the skin 
undergoes progressive morphological changes in the 
post-mortem period. These changes can be observed at 
the cellular level by light microscopy.

 In epidermis, normal histology is maintained up to 
13 hours in 2 cases. Vacuolation started appearing by 6 
hours and is getting established by 14-16 hours and is a 
predominant feature of samples over 18 hours in most 
of the cases.

 Dermis exhibited normal histology up to 19 hours 
in one case. Vacuolation started appearing by 6 hours 
even though it is not an established feature in dermis. 
Dermo-epidermal separation getting initiated at 6 hours 
along with dermal fragmentation is getting established 
through time. Dermal fragmentation is a distinguishable 
feature after 14 hours PMI.

Discussion

 A limited amount of research has been conducted in 
the forensic field to determine an accurate estimate of the 
post-mortem interval. One of the major reasons behind it 
is that a controlled environment is difficult to obtain in 
most studies, and the instability of environmental factors 
has prevented the development of a single reliable 
predictor. There are no studies that compare post-
mortem skin changes of bodies that have been allowed 
to decompose under the same environmental conditions.

Kushwaha V, Yadav M, Srivastava AK, Agarwal 
A6, conducted a study in the Department of Forensic 
Medicine in collaboration with Department of Pathology, 
G.S.V.M. Medical College, Kanpur, U.P. A total of 45 
cases are taken belonging to both sexes 36 males and 9 
females were studied. These are of different age groups. 

On histological study of these kidney samples he observed 
changes which are follows: In first 12 hours, all 5 cases 
show mild degenerative changes. In 13-18 hours, with 
increasing temperature he observed moderate & severe 
changes are seen. Only 2 out of 13 cases show severe 
changes. In 19-24 hours with increasing temperature of 
up to, severity increases.

 Considering the present study, we have sequentially 
studied the histologic appearance of the skin, sweat 
glands glands, and hair follicles in same environmental 
condition with average ambient temperature varied from 
23-C to 37-C and average humidity ranged from 17% 
to 87%.

The major findings of the present study are compared 
with those of past literatures in Table.4.(TABLE:4)

 When the results of the present study were 
compared with past literatures, the histologic findings 
are more or less similar, but the histologic changes seems 
to appear earlier than the other studies, the reason for 
which may be the environmental difference as extreme 
environmental factors may speed up decomposition, 
mainly the cutaneous decomposition.

Summary

-Epidermis and Dermis showed marked changes 
in the histology with increasing PMI and is the most 
reliable site to look for. -All these changes had to be 
correlated collectively taking into account the external 
as well as internal environment and all the micro factors 
playing in and around for a better prediction of PMI.

Limitations

 This study is limited by availability of inadequate 
literatures, the small number of samples as Study 
included cases within 24 hours of death with time of 
death known and cases of found dead with time of death 
unknown were not included in the study, and conduction 
of the study in a single environment; however, useful 
information can be deduced from the results. The 
variability of the findings reinforces the difficulty in 
estimating the exact time since death.

Conclusion

 If multicentric studies with similar conditions are 
carried out, it may establish concrete periodicity of death 
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based on the changes. This study is a potential tool in determination of time since death. There is currently very 
limited scientifi c information regarding the process of cutaneous decomposition. Studies with a larger number of 
cases being evaluated in different environments will throw a better light to post-mortem skin changes and their role 
in determination of the time since death.

Figure.1: Microphotograph showing vacuolation in epidermis, H&E, 400x

 Figure.2: Microphotograph showing dermal disintegration,H&E,100x
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Figure.3: Microphotograph showing dermo-epidermal separation,H&E,100x

Figure.4: Microphotograph showing dermal fragmentation, H&E, 100x
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Abstract
The article describes a method for anterior lamellar keratoplasty with biological material from porcine small 
intestine submucosa (tunica submucosa) used to replace the damaged area of the cornea. The indications 
for surgery were deep ulcers caused by chronic irritation, septic ulcers with elements of keratomalacia, 
corneal sequesters, traumatic needle-shaped ulcers and xerotic ulcers in cats. Complete graft integration was 
achieved in 27 eyes (77,14 %) of 35. In 8 cases (22,86 %) complications occurred. Suture failures, partial graft 
integration and central thinning of the transplant were later corrected by repeated surgeries. Panophthalmitis 
developed in one eye required its enucleation. Observating the late postoperative period showed a minimal 
decrease in visual functions, which is not always possible to achieve through other surgeries.

Key words: lamellar keratoplasty, biological material, corneal graft, biotransplant, porcine small intestine 
submucosa.

Introduction

Corneal diseases are leading the list of eye disorders 
in animals. Today, many methods of conservative 
treatment, such as topical antibiotic therapy, instillation 
of autoserum or plasma enriched with platelets, 
pharmacological therapy are used to promote cornea 
regeneration. However, corneal diseases with stroma 
defects can be a serious threat to vision, thus, the surgical 
intervention is often needed.

The most commonly used surgical technique is 
conjunctival repair using an autoconjunctival graft to 
close the defect. The corneal flap can be total, pedicle (or 
rotational), bipedicle or hood. The main disadvantages 
of this technique are a rough scarring and deterioration 

of cornea optical properties [1-3].

Corneo conjunctival and corneo scleral transpositions 
are considered to be the most progressive methods, using 
an autoflap from the cornea and conjunctiva or sclera, 
respectively as a graft. The pedicle permits to intensify 
scarring, but the use of the healthy part of cornea limits 
its application only to small defects of the cornea [2].

In comparison to other methods, keratoplasty do 
not have these disadvantages. Different materials are 
used as grafts in anterior lamellar keratoplasty: amniotic 
membrane, biological materials from the porcine small 
intestine submucosa or extracellular matrix of porcine 
urinary bladder, alloplants and donor cornea [4,5].

The amniotic membrane facilitates the migration 
and specialization of epithelial cells and enhances their 
adhesion, scar modulation and reducing inflammation. 
This relatively cell-free material is widely used in the 
reconstruction of corneal surface in human ophthalmic 
operations. Amniotic membrane transplant is used as 
bio-dressing, reducing the effect of microbial proteases 
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on animal cornea [6].

The biomaterial from the extracellular matrix of 
porcine urinary bladder and those from the porcine small 
intestine submucosa consist of cell-free collagen matrix, 
it contains fibronectin, hyaluronic acid, chondroitin 
sulfate, heparin sulfate and growth factors. In the 
process of graft integration, fibroblasts grow into the 
matrix, forming a scar, which is subsequently replaced 
by corneal stroma cells [7-11].

 Donor grafts are also common in lamellar 
keratoplasty. Due to their tectonic properties, they are 
perhaps the best transplants, but the challenge is to 
obtain and store donor material, as well as to dissect the 
graft at the required depth [12,13].

Thereby, the biomaterial “VetBioSIS” from porcine 
small intestine submucosa was used in the current study 
to restore the cornea thickness”.

Serious corneal injuries with a loss of more than 
half its normal thickness can be caused by various 
reasons and have poor prognosis [10]. Currently, there are 
several surgical techniques aimed at restoring the cornea 
thickness, such as penetrating keratoplasty, corneal-
scleral transposition, and conjunctival grafting [7]. 
Anterior lamellar keratoplasty using bio material from 
the porcine small intestine submucosa is effectively 
performed after deep keratectomy in our clinic.

The aim of the study

To describe the technique of performing anterior 
lamellar keratoplasty using the biological material and 
assess its results in the early and late postoperative 
periods.

Materials and Methods

This interventional study comprised 35 eyes of 34 
animals (20 dogs and 14 cats), which underwent 35 
anterior lamellar keratoplasty. The age of the animals 
ranged from 9 months to 11 years.

During an ophthalmological examination using 
biomicroscopy, tonometry and fluorescein test, the 
following pathologies were diagnosed: deep corneal 
ulcers resulting from entropion (in 4 cats and 3 dogs), 
septic corneal ulcers with keratomalacia (in 8 cats and 
10 dogs), deep corneal sequestration (in 2 cats, one of 

them having both eyes damaged), needle-shaped corneal 
ulcers (in 6 dogs), deep corneal ulcer associated with 
keratoconjunctivitis sicca (in 1 dog).

The porcine small intestinal submucosa VetBioSISt 
was used in all cases. Operations were conducted under 
the surgical microscope Leica M220 F12.

Surgical techniques

The combined anesthetic support, including 
premedication, systemic anesthesia, induction, local and 
inhalation anesthesia was used. The eyelids and the area 
around them were thoroughly shaved. The skin around 
the eyes was cleaned with a 10% betadine solution, 
the conjunctival sac was treated with a 0.2% betadine 
solution. A sterile surgical field with an opening for the 
operation area was prepared. The palpebral fissure was 
dilated with the help of a blepharostat. Eyeball akinesia 
was achieved by the intravenous medication of a non-
depolarizing muscle relaxant (Rocuronium bromide) 
and fixation sutures.

At the first stage, a necrosectomy is performed 
with a scarifier. At a minimum magnification of the 
microscope, trephine is installed perpendicular to the 
cornea surface marking the area of planned trepanation 
by light pressure on the epithelium. The trephine must 
be larger than the diseased area [8]. Cornea stripping 
is carried out by leucosapphire exfoliator installed 
parallel to the curvature of the cornea, without excessive 
pressure, to healthy tissues. The graft is cut out of the 
artificial cornea layer with a trephine or micro scissors, 
depending on the shape. After this, the graft is placed in 
the prepared bed and fixed to the cornea with knotted 
sutures at 3, 6, 9 and 12 o’clock position. Then, the 
graft is stitched t to the cornea with single knots [12]. The 
number and frequency of sutures depends on the graft 
diameter and the corneal tissues condition (Fig. 1). In 
the end, the fixing ligatures and the eyelid speculum are 
removed and the palpebral fissure is closed by suturing 
the eyelids for 2 weeks (blepharraphy) or tarsorraphy 
during simultaneous blepharoplasty (Fig. 2).

Figure.1. Lamellar keratoplasty in a pugdog with a 
needle-shaped ulcer of cornea

Figure.2. Lamellar keratoplasty with VetBioSISt. 
The simultaneous blepharhoplasty led to a deep 
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cornea ulcer in a british cat.

In the postoperative period, antibiotic therapy (local and systemic), drugs to stimulate corneal regeneration are 
administered. 10-14 days after surgery, the external sutures are removed. Removal of corneal sutures is carried out 
on 21st to 30th day under sedation.

Results

A complete recovery of cornea continuity and complete engraftment after lamellar keratoplasty was achieved in 
27 cases (77.14%). Complications arose in 8 cases (22.86%) (Table 1).

Complications associated with graft fixation were the failure of sutures in 3 eyes with intense keratomalacia 
before surgery (8.571%). 1 eye received new stitches with non-absorbable material (Sterilon 7/0), and 2 eyes - with 
absorbable suture material (Tisorb 7/0). In all cases, complete engraftment was finally achieved.

Table 1. Types of complications

Types of complications Number of cases

Associated with transplant fixation Suture failure 3 (8,571%)

Changes in transplant
Unstable transplant integration 1 (2,857%)

Central thinning 3 (8,571%)

Others
Panophthalmitis

1 (2,857%)

The complications associated with changes in transplant were the partial integration of biomaterial in 1 eye 
(2.857%) and the central thinning in 3 eyes (8.571%)., Repeat keratoplasty was performed using biomaterial and 
additional fixation with Sulfacrylate bioglue in the case of partial implant integration. In 2 cases of central thinning 
after anterior lmellar keratoplasty in the eyes with total and subtotal corneal ulcers, a penetrating keratoplasty with 
defect replacement by the donor cornea was performed 14 days after lamellar keratoplasty (Fig. 3). The area of 
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repeated transplantation was smaller and corresponded to the diameter of graft thinning surface. In 1 eye with a slight 
thinning, a complete restoration of the cornea was achieved using therapeutic methods.

Figure.3. А - Japanese Chin with a deep corneal ulcer and keratomalacia elements. B – after a total anterior 
lamellar keratoplasty using VetBioSISt. C- eye condition 14 days after removal of blepharorrhaphy 

sutures. Early graft resorption, central thinning, risk of perforation. The dog was indicated for penetrating 
keratoplasty. 

An eye was subjected to enucleating due to sthe development of panophthalmitis (2.857%).

A long-term monitoring (more than 10 weeks) allowed to observe the development of a fine discontinous scar 
in 25 cases (71.43%) after surgery, (Fig. 4). In 9 cases (25.71%) there were thick scars in the postoperative period, 2 
of which (5.71%) arose due to the followed penetrating keratoplasty using a donor cornea dried over silica gel. The 
remaining 7 (20%) scars were located on the peripheral part of the cornea, which did not significantly worsened the 
vision of animals.
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Fig. 4. The result of anterior lamellar keratoplasty 10 weeks after surgery 

Discussion 

The biological material from the porcine small 
intestine submucosa consists of acellular collagen 
matrix, and contains fibronectin, hyaluronic acid, 
chondroitin sulfate, heparin sulfate and growth factors. 
In the process of graft integration, fibroblasts grow into 
the matrix forming a scar, subsequently replaced by 
cornea stromal cells [3].

A thick scar and pronounced conjunctival vessels 
can remain after plastic surgery with replacement of 
damaged area with a conjunctival flap. The corneo 
conjunctival transposition provides a more transparent 
cornea, but the healthy cornea is usually damaged during 
this surgery. This technique cannot be used in case of 
subtotal and total lesions of the cornea [4].

Conclusions

1. An analytical study of corneal transplantation 

using biological material has shown a high efficiency in 
77.14% of cases. 

2. Anterior lamellar keratoplasty using corneal 
grafts allows preserving visual functions and restoring 
optical transparency in most cases. 

3. For subtotal and total corneal ulcers, as 
well as for septic corneal ulcers with the elements of 
keratomalacia, it is recommended to use additional 
methods of transplant fixation in order to avoid 
complications in the postoperative period. 
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Abstract
Background: The Beijing sublineage modern Mycobacterium tuberculosis strain is the most dominant 
strain in regards to causes of disease progression, extensive lung tissue damage, drug resistance and high 
outbreak rates. 

Methods: Mycobacterium tuberculosis isolates were obtained from Bronchoalveolar lavage patients with 
active pulmonary Tuberculosis before obtaining anti-tuberculosis drug treatments. The degree of severity of 
parenchymal lung damage is classified by the NICE Scoring System. PCR was performed on DNA extracted 
from bronchial lavage, using primers targeting gene TbD1.

Result: 30 active pulmonary tuberculosis patients were analyzed in this study. 13 isolates of modern strains 
and 17 isolates of ancient strains were detected. In modern strains, 4 (30.8%) subjects had mild lung degree 
damage, while 9 (69.2%) subjects had severe lung damage. In ancient strains, 12 (70.6%) subjects had 
mild lung damage and 5 (29.4%) subjects had severe lung damage. Mycobacterium tuberculosis of modern 
strains correlated with the degree of lung damage, p <0.05. Odds Ratio = 5.4 CI 95% (1,12-116,99). 

Conclusion: In Surabaya, modern strains of Mycobacterium tuberculosis were detected in BAL of 
tuberculosis patients. Radiograph evaluations revealed severe lung tissue damage. The risk of severe lung 
damage with modern strains is 5.4 times higher than compared to ancient strains.

Keywords: Modern Mycobacterium tuberculosis strain, lung tissue damage degree, bronchoalveolar lavage, 
Surabaya Indonesia.

Introduction 

In 2015, the World Health Organization (WHO) 
found 10.4 million cases of tuberculosis (TB) 
worldwide1. Indonesia is estimated to have one million 
new Tuberculosis (TB) cases each year. Currently, 
Indonesia ranks second of six countries with the highest 
TB cases in the world along with India, China, Nigeria, 
Pakistan and South Africa. By 2015, Through the WHO 

surveillance network 2, the WHO estimated that there 
were 10.4 million new TB cases, but only 6.1 million 
cases could be accounted for 3. This appears to be 
due to Mycobacterium tuberculosis complex (MtbC) 
subspecies infection, especially those that infect humans, 
i.e. Mycobacterium tuberculosis. The determination of 
the tuberculosis strain from TB cases is necessary for 
observing the cause of extraordinary occurrences of 
tuberculosis at the local level, even in a larger range of 
regions 4.

Mycobacterium tuberculosis (MTB) divided into 
ancient and modern bloodlines 5. The TbD1 deletion 
strain is also referred to as a “modern” evolutionary strain 
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compared to the strain without deletion, which is known 
as the ancestral or ancient evolutionary form 6. The 
global urgency related to the modern tuberculosis strain, 
just like Beijing strain or “W” strain, is correlated with 
the increase of TB infection risk and drug resistance. TB 
caused by the Beijing strain was observed in as many as 
45.9% in Southeast Asia, 17.2% in Oceania and 16.5% 
in Middle East Asia7.

In a diagnostic study, TB has been shown to 
have multiple forms. Generally, it is suspected as an 
active lesion including a cavity, miliary, infiltrate 
and fibroinfiltrate on the apical segment, posterior 
segment of the upper lobes, superior segment of the 
lower lobes and unilateral pleural effusion. The cavity 
illustrates the occurred disease expansion related to the 
degree of infection and the amount of Mycobacterium 
tuberculosis strains. It may increase the risk of TB 
infection to other susceptible individuals, accelerate 
spontaneous mutations that cause drug resistance, and 
be an independent risk factor for the recurrence of TB 
after obtaining adequate treatment 8.

Materials and Methods

This research was performed using a cross-
sectional consecutive sampling method and through 
ethical feasibility tests in H. Moh Soewandhie Hospital, 
Surabaya Indonesia, from June 2017 until October 
2017. 15 – 60-year-old patients with TB were diagnosed 
based on their sputum diagnostic tests and thorax 
radiographs. They did not receive anti-tuberculosis 
therapy and signed the informed consent form to join 
this study. The exclusion criteria included patients with 
HIV, diabetes mellitus, abnormalities in renal function, 
hearts and lungs. Ziehl Neelsen Acid Fast Bacilli (AFB) 
microscopic tests and result interpretations using the 

International Union Against Tuberculosis (IUALTD) 
scale was performed. The chest radiograph reading was 
performed independently by radiologists who were not 
aware of the patient’s illness and the informed consent 
form. The degree of pulmonary parenchymal damage 
was classified using the NICE scoring system based on 
the lesion total in six lung areas 9. 

Bronchoalveolar lavage was performed using 
±50 cc in a sterile plastic bottle and placed in the 
refrigerator during the observation. Then, macroscopic 
analysis of the bronchial washing was observed. It 
could be decontaminated using the Petroff method, 
using NaOH with a 2:1 ratio. Next, it was centrifuged 
at 4000 rpm for 15 minutes. A cell pellet was obtained 
and PCR was performed to identify modern and ancient 
Mycobacterium tuberculosis strains with a TbD1 gen 
target. The positive control used was Mycobacterium 
bovis. To perform PCR, DNA was isolated from the 
decontaminated cell suspension of BA using a Qiagen 
KIT (1066955 01/2011) and mixed with 200µL Buffer 
Al and 20µL proteinase K by vortexing. 200µl (96%-
100%) ethanol was additionally added and mixed. 

Statistical Analysis

The collected data were processed using SPSS 17 
software and analyzed with descriptive and analytical 
statistics. The correlation between the degree of lung 
damage and modern Mycobacterium tuberculosis strain 
infection on pulmonary TB group was analyzed with a 
chi-square test.

Result

This study evaluated a total of total research subjects 
who had pulmonary TB but had not received treatment. 
These are the basic characteristics of research subjects. 

Table 1. The basic characteristics of research subjects.

Characteristics Frequency n (%)

Sex
Female 17 (56,7%)

Male 13 (43,3%)



Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4      837

Age

< 21 yo 4 (13,3%)

21-30 yo 9 (30,0%)

31-40 yo 6 (20,0%)

41-50 yo 8(26,7%)

>50 yo 3 (10,0%)

Education Backgorund

Elementary School (SD) 13 (43,3%)

Junior High School (SMP) 7 (23,3%)

Senior High School (SMA) 10 (33,3%)

Sputum Result
Negative 18 (60,0%)

Positive 12 (40,0%)

Nodule
Yes 18(60,0%)

No 12(40,0%)

Infiltration/
Consolidation

Yes 23(76,7%)

No 7(23,3%)

Cavity
No 29 (96,7%)

Yes 1 (3,3%)

Ectasis
No 3 (10,0%)

Yes 27(90,0%)

Strain
Modern 13 (43,3%)

Ancient 17 (56,7%)

Lung Damage Degree
Mild 16 (53,3%)

Severe 14 (46,7%)

Cont... Table 1. The basic characteristics of research subjects.
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Figure 1. The results of electrophoresis gel using Tbd1.

In table 1 there are basic characteristics of the 
research subjects, the above analysis shows that the 
characteristics of the female sex are more frequent 
than males is 56.7%. at the age of 21-30 the greatest 
frequency is 30.0%. The background of primary school 
is the biggest frequency of 43.3%. The largest negative 
frequency sputum yield is 60.0%. Bintil who said yes the 

biggest frequency is 60.0%. Infiltration or Consolidation 
that says yes the biggest frequency is 76.7%. Cavity that 
says yes the biggest frequency is 96.7%. The ectasis that 
says yes the biggest frequency is 90.0%. Ancient tension 
is the largest frequency of 56.7%. The highest frequency 
of mild lung damage is 53.3%.
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Table 2. The correlation between subject characteristics with Mycobacterium tuberculosis

Characteristics

Strain

Total p-Value
Ancient Modern

Age

<21 yo
21-30yo
31-40yo
41-50yo
>50yo

1(25,0%)
4(44,4%)
5(83,3%)
4(50,0%)
3(100,0%)

3(75,0%)
5(55,6%)
1(16,7%)
4(50,0%)
0 (0,0%)

4
9
6
8
3

0,174

Sex
Female
Male

8(47,1%)
9(69,2%)

9(52,9%)
4(30,8%)

17
13

0,225

Education 
Background

Elementary school Junior 
high school

Senior High School

9(69,2%)
4(57,1%)
4(40,0%)

4(30,8%)
3(42,9%)
6(60,0%)

13
7
10

0,374

Sputum Result
Negative
Positive

10(55,6%)
7(58,3%)

8(44,4%)
5(41,7%)

18
12

0,100

Nodule
Yes
No 

10(55,6%)
7(58,3%)

8(44,4%)
5(41,7%)

18
12

0,880

Infiltration/
Consolidation

Yes
No

12(52,2%)
5(71,4%)

11(47,8%)
2(28,6%)

23
7

0,368

Cavity
Yes
No

1(100,0%)
16(55,2%)

0(0,0%)
13(44,8%)

1
29

0,374

Ectasis
Yes
No

14(51,9%)
3(100,0%)

13(48,1%)
0(0,0%)

27
3

0,238

Table 2 illustrates that there was no correlation between the subject characteristics (age, sex, educational 
background, sputum result, nodule, infiltration/ consolidation, cavity, ectasis) with Mycobacterium tuberculosis 
strain, p>0.05 for all characteristics were considered significant.
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Table 3 The correlation between subject characteristics and Strain of TB Towards lung damage degree

Characteristics
Lung tissue damage

Total
P-

Value
Mild Severe

Sex
- Male

- Female
7(53,8%) 9(52,9%) 6(46,2%) 

8(47,1%)
13
17

0,626

Age

- <21
- 21-30
- 31-40
- 41-50
- >50

2(50,0%)
4(44,4%)
5 (83,3%
2(25,0%)
3(18,8%)

2(50,0%)
5(55,6)

1 (16,7%)
6(75,0%)
0 (0,0%)

4
9
6
8
3

0,104

Education 
Background

- Elementary school
- Junior high school
- Senior High 

School

5 (38,5%)

6 (85,7%)

5 (50,0%)

8 (61,5%)

1 (14,3%)

5(50,0%)

13

7

10

0,126

Sputum
- Negative
- Positive

11 (61,1%)
5(41,7%)

7(38,9%)
7 (58,3%)

18
12

0,457

Nodule
- Yes
- No

8(44,4%)
8(66,7%)

10(55,6%)
4(33,3%)

18
12

0,232

Infiltration/
Consolidation

- Yes
- No

9(39,1%)
7(100,0%)

14(60,9%)
0(0,0%)

23
7

0,005

Cavity
- No
- Positive

15 (51,7%)
1 (100,0%)

14 (48,3%)
0 (0,0%)

29
1

0,341

Ectasis
- No
- Yes

3(100,0%)
13(48,1%)

0 (0,0%)
14(46,7%)

3
27

0,228

Strain Lung Damage Degree Total p-Value

Mild Severe

Modern 4(30,8%) 9(69,2%) 13

0,035Ancient 12(70,6%) 5(29,4%) 17
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Table 3 Displays the correlation between subject 
characteristics and lung degree damage. There is a 
correlation between infiltration/consolidation and the 
degree of lung damage, p value<0.005. For the other 
characteristics, there was no correlation with lung 
damage, p value>0.005. Odds Ratio for Tbd1 (Modern 
Strain / Ancient Strain) = 5,4 CI 95% (1,12- 116,99). 
From 30 active TB patients, 13 isolates of modern strains 
and 17 isolates of ancient strains were obtained. From 
the 13 modern strains, there were 4 (30,8%) patient 
subjects with mild lung damage and 9 (69,2%) patients 
with severe lung damage. From 17 ancient strains, there 
were 12 (70,6%) subjects with mild lung damage and 5 
(29,4%) patients with severe lung damage. There was 
a correlation between the Mycobacterium tuberculosis 
strain and degree of lung damage, p<0.005, OR= 5.4 CI 
95% (1.12-116.99).

Discussion

Study in North India in 2014 found that 81.1% 
was the modern strain (TbD1-) and 24% positive 
Mycobacterium tuberculosis (ancient strain) 10. This 
was due to the western location of Azerbaijan as the 
suburb of Iran with a larger population movement from 
neighboring countries 11. An epidemiological study has 
reported that different genotypes of Mycobacterium 
tuberculosis were common in different geographical 
regions and the distribution of the genotypes is related 
to the migratory population 12. 13 compared the TB 
genome based on the TbD1 deletion to differentiate 
each species of Mycobacterium tuberculosis complex 
(MTBC) into two major groups. 85.4% of modern 
Mycobacterium tuberculosis strain isolates (TbD1-) and 
14.6% of ancient strain (TbD1+) was obtained. Modern 
strains have a low sensitivity phenotype of TB drugs 
with Relative Risk (RR) 0.89 (CI 95%, 0.74–1.07). In 
Mbarara, northern Uganda, 92.8% of the modern strain 
was found from 167 sputum samples of TB patients, so 
the TB epidemic in this area is commonly caused by the 
modern Mycobacterium tuberculosis strain 14.

The modern Mycobacterium tuberculosis strain has 
the following characteristics in radiological images: 
nodule (44.4%), infiltration / consolidation (47.8%), 
cavity (0%), ectasis (48.1%). The modern strain 
presents with mild lung damage, 4 patients (30,8%) 
and severe lung damage, 9 patients (69,2%). Ancient 

Mycobacterium tuberculosis strain has these following 
characteristics in radiological images: nodule (55.6%), 
infiltration/consolidation (52.2%), cavity (100%), 
ectasis (51.9%) with severe lung damage (29.4%). The 
ancient strain has mild lung damage 12 patients (70.6%) 
and severe lung damage 5 patients (29.4%). Odds Ratio 
= 5.4 CI 95% (1.120-26.044). A secreted protein, such 
as ESAT 6, is able to trigger macrophage death and is 
responsible for new macrophage withdrawal to form 
granulomas. It has an important role in granuloma 
expansion. ESAT 6 additionally triggers the MMP9 
metalloproteinase matrix from macrophages freely, thus 
it may directly interact with epithelium. Epithelial cells 
around the infected macrophages also help to amplify 
MMP9 production. ESAT 6 mediates the induction 
of epithelial cells freely through TNF signaling and 
MYD88 pro-inflammation. In mice with Mycobacterium 
tuberculosis infections and devoid of MMP9, there was 
a small amount of macrophage withdrawal to lungs, 
decreased granuloma formation, and low amount of 
bacterial infection 15.

In experimental mice trials, there was a 40% 
occurrence of the cavity after Mycobacterium 
tuberculosis HN878 (East Asian Lineage) infection 
that was similar to the occurrence of the cavity on 
Mycobacterium tuberculosis H37Rv (Euro-American 
Lineage). Caseous granuloma occurred in experimental 
mice with Mycobacterium virulent, i.e. Mycobacterium 
Africanum, with similar caseous lesions with the other 
experimental mice, which is infected by Mycobacterium 
tuberculosis with a different strain 16 17 18 showed 
that in C57BL/6 mice lesions of pulmonary necrosis 
induced by virulent Mycobacterium tuberculosis 
strain were observed, i.e. Beijing sublineae. Mice with 
Mycobacterium tuberculosis hypervirulent infection 
may have necrotic lesions in irreversible pulmonary.

The results demonstrated that the cavitary formation 
was not correlated with the Beijing strain infection in 
pulmonary TB patients 19. 20 investigated and reported 
that there was no significant difference in the occurrence 
of the cavity in chest radiographs among the patients with 
Beijing and non Beijing strain infections. 21 Pulmonary 
TB patients infected with the W-Beijing strain has a very 
general radiograph. The Mycobacterium tuberculosis 
genotype is an independent factor for pulmonary 
tuberculosis radiograph. This research concluded that 
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active pulmonary TB patients in Surabaya were infected 
by the modern strain. The modern strain has a correlation 
to severe lung damage, p<0.05. Odds Ratio = 5.4 CI 
95% (1.12-116.99).

Conclusions

In Surabaya, modern strains of Mycobacterium 
tuberculosis were detected in BAL of tuberculosis 
patients. Radiograph evaluations revealed severe lung 
tissue damage. The risk of severe lung damage with 
modern strains is 5.4 times higher than compared to 
ancient strains.
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Abstract
The purpose of this research was to understand the effect of the cinnamomum (Cinnamomum burmannii) 
bark oil (CBO) on the pancreatic histopathology white rat (Rattus norvegicus) with diabetes mellitus. The 
variables taken were the diameter and the number of Langerhans Island in the pancreatic of white male rats 
which had been induced by streptozotocin (STZ). This research using diabetic rat induced by streptozotocin 
intraperitoneally with single dose of 45 mg/kg BW. Samples consist of fifty rats were divided into five 
groups, negative control group (K-) was not induced by streptozotocin, which treatment by giving CMC 
Na 1%, positive control group (K+) was induced by streptozotocin without CBO, group P1 was induced by 
streptozotocin and gave CBO 100 mg/kgBW, group P2 was induced by streptozotocin and gave CBO 200 
mg/kgBW, group P3 was induced by streptozotocin and gave CBO 400 mg/kgBW daily for 14 days period. 
The results showed that cinnamomum bark oil (CBO) with dose 200 mg/kgBW (P2) was significantly higher 
(p<0,05) than group P1, group P3 and positive control group (K+). It can be concluded that CBO can be used 
to improve pancreatic function of STZ induced in diabetic rats
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Introduction

Treatment for DM patients is currently mostly 
done by administering intravenous insulin and oral 
antidiabetic drugs, such can cause gastrointestinal side 
effects, hypoglycemic reactions, allergic skin reactions, 
gastrointestinal disorders and ketoacidosis. Therefore, 
natural herbal remedies are needed from plants that do 
not cause side effects. Herbal alternative medicine is one 
form of treatment therapy that is more affordable to the 
public, has mild side effects and is easily obtained1.

Cinnamon is a spice shaped like a bark and is widely 
used as a spice for cooking cakes and drinks. Cinnamon 
plant including one of the plants that are often found in 
the tropics with a number of diverse species. Cinnamon 
plants that have been studied have antidiabetic effects 
including Cinnamomum zeylanicum, Cinnamomum 
burmannii, and Cinnamomum cassia2. Cinnamomum 
burmannii is a type of cinnamon that is mostly found 
in Indonesia3. Cinnamon is a plant that has the effect 
of hypoglycemia, where the plant contains cinnamic 
acid and cinnamaldehyde which can increase insulin 
circulation and are effective in reducing fasting blood 
glucose levels2.

Cinnamon bark oils (CBO) contain cinnamaldehyde 
and eugenol compounds which have potential as 
antimicrobial organisms4 and cinnamaldehyde 
compounds resulting from the isolation of cinnamon 
oil have the potential to enzyme α-glucosidase5. This 
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enzyme plays a role in the breakdown of carbohydrates 
into blood sugar, so that the essential oil content can be 
developed as an antidiabetic compound. Based on the 
description above, the effect of cinnamon essential oil 
in repairing pancreatic β cells as antidiabetic has not 
been proven. Therefore, the authors wish to conduct 
research on the effects of cinnamon essential oil on the 
histopathology of the pancreatic Langerhans island in 
white rats (Rattus norvegicus) induced by streptozotocin.

Materials and Methods

The experimental animals used were white male 
rats (Rattus norvegicus), healthy wistar strains aged 
2-3 months with a body weight between 150-250 
grams totaling 50 animals. The white rat (Rattus 
norvegicus) was first adapted for seven days in the 
Pharmacology Laboratory of the Faculty of Medicine, 
Airlangga University. Diabetic white mice were made 
by streptozotocin-induced at a dose of 45 mg / kg body 
weight (BW) injected intraperitoneally. This injection 
was carried out in all treatments except negative 
controls. Streptozotocin (STZ) is dissolved in a citrate 
buffer solution with a pH of 4.5. STZ induction was 
done immediately after making a single dose of 45 mg 
/ kg BW6. 

White rats (Rattus norvegicus) male Wistar strain 
of 50 animals divided by five groups, each group of 
ten. Adaptation was done for seven days with the aim 
to avoid stress in experimental animals. The study were 
conducted with five treatments including: (K-): A group 
of white mice that were not induced by STZ and given 
CMC Na 1%, (K +): A group of STZ-induced white 
rats at a dose of 45 mg / kgBW intraperitoneally and 
given 1% CMC Na, (P1): A group of STZ-induced white 
rats at a dose of 45 mg / kgBW intraperitoneally and 
treated with CBO at a dose of 100 mg / kgBW orally, 
(P2): STZ-induced white rats at a dose of 45 mg / kgBW 
intraperitoneally and treated with CBO at a dose of 200 
mg / kgBW orally, (P3): A group of STZ-induced white 
rats at a dose of 45 mg / kgBW intraperitoneally and 
treated with CBO at a dose of 400 mg / kgBW orally7,8, 9. 

White rat samples that have been made 
with histopathological preparations using 
Hematoxylin and eosin (HE) staining, followed by 
examination of white rat pancreatic histopathological 
preparations at the Veterinary Pathology Laboratory 

of the Faculty of Veterinary Medicine, Airlangga 
University, Surabaya.

Results and Discussion

Histopathological observations of Langerhans 
Island white rats in group K (-) were only given CMC 
Na 1% solvent, K (+) was induced by streptozotocin 45 
mg / kg BW, groups P1, P2 and P3 were treated with 
CBO, once for 14 days. The dose of CBO given is 100 
mg / kg BW, 200 mg / kg BW and 400 mg / kg BW.

The data analyzed are the number of cells and the 
diameter of the island of Langerhans. Data obtained 
from observations and calculations on histological 
preparations in accordance with the treatment, repetition 
and dosage used. The results of statistical tests using 
the ANOVA (Analysis of Variance) test showed that 
there were significant differences (p <0.05) between 
treatments followed by Duncan’s test.

The results were obtained from the calculation of 
the number of cells and the measurement of the diameter 
of the island of Langerhans which was carried out 
using a 400x magnification microscope. the results of 
observations in the control and treatment groups can 
be seen in Table 1 and Table 2. The histopathological 
picture of Langerhans Island can be observed in Figure 
1. The results of observations in Table 1 mean the highest 
number of Langerhans island cells are group P2 and the 
lowest in group K (+).

Analysis of Variance (ANOVA) statistical test 
results showed a significant difference (p <0.05). Further 
test is the Duncan test with the results obtained by the 
treatment of K (-) significantly different from K (+), P1, 
and P3. The treatment of K (+) is significantly different 
from K (-), P2 and P3.

In Table 1 and Table 2 it can be seen that P1 and 
P3 show significant differences with P2, so to determine 
the correct dosage in the use of cinnamon essential oil 
need to compare the three treatments with a negative 
control group K (-). P1 and P3 statistical test results were 
significantly different from K (-), but not significantly 
different from K (+).

The results of microscopic histopathological 
observations can be seen in Figure 1. P2 group was 
diabetic group of rats that gave cinnamon essential oil 
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at a dose of 200 mg / kg BW orally and produced the 
highest number of cells and diameter compared to other 
treatment groups, namely 62.50 ± 21.54 and 91.96 ± 
12.38. the cell looks neatly arranged and fills the island 
of Langerhans. Group P3 is a group of white rats with 
DM patients who were given orally cinnamon essential 
oil at a dose of 400 mg / kg body weight or 48.40 ± 
16.24 cells. The obtained diameter is 76.54 ± 16.21. 
Cells appear to be rare on the island of Langerhans. The 
number of cells and diameter of the Langerhans island 
produced was higher than the treatment groups K (+) 
and P1. The variance analysis test gave significantly 
different results (p <0.05) on the number and diameter 
of the Langerhans island K (-), P2 with the treatment 
groups K (+), P1, and P3.

Hyperglycemia is a condition in which the body 
cannot control blood glucose levels caused by disruption 
of insulin secretion by β cells in the pancreatic islets of 
Langerhans. The process of glucose metabolism is very 
important to produce energy sources for the survival of 
cells in the body. However, in a state of hyperglycemia, 
the body’s cells cannot metabolize glucose so the body 
lacks an energy source. It responds to the body to search 
for alternative energy, namely from glycogenesis and 
gluconeogenesis. Both of these processes produce by-
products, namely free radicals, which cause damage to 
cells such as pancreatic β cells10, 11.

Β cell death in the Langerhans island can automatically 
change the structure of the Langerhans island in terms 
of shape and size. Therefore, the size of the diameter 
or size of the area can be presented as an indicator of 
damage and repair of pancreatic organs in hyperglycemic 
conditions12. Β cell death is very influential on the area 
of   the island of Langerhans, because there are 60% -80% 
of β cells in the total endocrine cells in the island of 
Langerhans. This shows that almost all of the endocrine 
cells contained in the island of Langerhans are β cells13. 
This study was conducted to determine the effect of 
CBO on increasing the number of cells and the diameter 
of the pancreatic Langerhans island in white rats induced 
by streptozotocin. The results of histopathological 
examination and observation of the number of cells and 
the diameter of the pancreatic Langerhans island showed 
that the positive control group (K +) obtained the lowest 
average compared to other treatments. This is due to 
this group of streptozotocin-induced white rats 45mg 

/ kgBW and only given 1% Carboxymethyl Cellulose 
Sodium (CMC Na) therapy. CMC Na is inert, safe and 
does not react with other groups14. 

It has been proven that cinnamaldehyde compound 
from cinnamon oil isolation against the α-glucosidase 
enzyme so that it is very potential as an α-glucosidase 
enzyme inhibitor. IC50 value is a number that shows the 
concentration of extract (ppm) that can inhibit 50% of 
the activity of the α-glucosidase enzyme5. Compounds 
are said to be active to inhibit the activity of the 
α-glucosidase enzyme15.

The enzyme α-glucosidase plays a role in the 
breakdown of carbohydrates into blood sugar. 
Inhibition of α-glucosidase in mammalian intestine 
can reduce blood glucose levels from metabolism 
of polysaccharides or oligosaccharides. Slowing 
the absorption of blood glucose causes a reduction 
in postprandial hyperglycemia to prevent chronic 
complications of diabetes mellitus such as retinopathy, 
neutropathy, neuropathy and microvascular as well as 
macrovascular problems16. The group that plays a role 
in inhibiting the enzyme α-glucosidase is the cinamoil 
group. The component of cinnamon oil containing 
cinamoil group is cinnamaldehyde17. Cinnamaldehyde 
is a compound that has a functional group of aldehydes 
and benzene ring conjugated alkenes. The study of Ping 
et al (2010) states that cinnamon oil has an antidiabetic 
effect in mice18. Components contained in cinnamon 
oil are cinnamaldehyde (62-75%), eucalyptol, copaene, 
naphthalene, eugenol, benzaldehyde. Cinamaldehyde 
contained is useful as antidiabetic19.

Zhu R et al (2017) states that cinnamaldehyde shows 
a decreased effect of sugar on test animals through 
increased sugar release and improvement of insulin 
sensitivity in adipose tissue and muscle tissue, increases 
glycogen synthesis in the liver, improves pancreatic 
islets, slows down gastric emptying time, and improves 
gastric emptying kidney disorders due to diabetes and 
brain damage20. The mean cell count and diameter of 
the white rat Langerhans island increased in P2 group 
compared to P1 and P3. This is likely due to metabolic 
disorders or biotransformation of the body. The aim 
of cinnamaldehyde metabolism is to change non-polar 
cinnamaldehyde into polar, so that they can be secreted 
by the kidneys or bile. This process can cause active 
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cinnamaldehyde to become inactive. However, some become more active, less active and even become toxic21. The 
speed of metabolism can increase the intensity and length of service of the cinnamaldehyde. This metabolic rate may 
vary in each individual. A decrease in metabolic rate will increase the intensity and prolong the service life of the 
cinnamaldehyde and possibly increase the toxicity of the cinnamaldehyde22.

Table 1. Mean cell counts of Langerhans island in white rats (Rattus norvegicus)

 
Note: a, b different superscripts in the same column show significant differences (p <0.05).

Table 2. Mean diameter of Langerhans island in white rats (Rattus norvegicus).

  
Note: a, b different superscripts in the same column show significant differences (p <0.05).
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Figure 1. Histopathological picture of Langerhans Island white rat with 40 0x magnification with HE 
staining at treatment K (-), K (+), P1, P2, P3. on Langerhans Island Cell of Pancreas.

Conclusion

After conducting research on the effect of cinnamon 
bark oil (CBO) at a dose of 100 mg / kg, 200 mg / kg 
and 400 mg / kgBW for 14 days, it can be summarized 
that CBO can increase the number of cells and expand 
the diameter the pancreatic Langerhans island of white 
rat (Rattus norvegicus) induced by streptozotocin. 
Therefore, the effect of administration of CBO can be 

used as an alternative medicine to increase the number 
of Langerhans island that produce insuline hormone.
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Abstract 
The problem of obesity is a global problem that is being faced in the world. One of the precautions taken is 
functional food. Fermented soy milk is a functional food that has a hypolipidemic effect. The purpose of this 
study was to analyze the relationship between the hypolipidemic effect of fermented soymilk and the content 
of lactic acid bacteria in animal experiments. The results showed that the provision of fermented soymilk 
and unfermented soymilk could increase the total content of lactic acid bacteria in rat feaces. This is in line 
with the decrease in total blood cholesterol levels in rats. Giving soy milk and fermented soymilk increases 
the total lactic acid bacteria in feaces thereby increasing cholesterol secretion in feaces 

Keyword : hypolipidemic, fermented soymilk, lactic acid bacteria, total cholesterol, triglyceride

Background

The problem of obesity is included in the third goal, 
namely in 2030 to reduce one third of premature deaths 
from non-communicable diseases through prevention 
and observation as well as promoting mental health and 
well-being in the concept of sustainable development 
(SDGs). Of the several risk factors that influence, obesity 
is one of the factors that is very considered because it 
increases the risk of several diseases, namely heart 
disease, diabetes, and high blood pressure. Around 38 
million people in the world die from non-communicable 
diseases every year. Cardiovascular disease is the main 
cause (17.5 million people die each year), followed by 
cancer (8.2 million), respiratory disease (4 million) and 
diabetes (1.5 million) 1.
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The increase in obesity cases is also in line with the 
increase in cases of non-communicable diseases related 
to obesity. High cases of disease will be accompanied 
by an increase in health costs incurred for the treatment 
of diseases related to obesity. The high prevalence of 
diseases due to obesity will cause problems in the future 
because it increases health costs and decreases work 
productivity so that it can become an economic burden. 
Overweight and overweight children are related to health 
expenses for medicines, hospital stays, emergency 
rooms and US $ 1.4 million annually. Improved hospital 
treatment with a diagnosis of obesity in children nearly 
doubled in 2005 when compared to data in 1999. The 
prevalence of diabetes doubled to 2% of the total 
population, hypertension increased to 9.5% of the total 
population and stroke increased to 1.2% of the total 
population. Based on the measurement of disease burden 
using Disability-adjusted life years (DALYs) in 2010 
showed that stroke contributed the most in the overall 
burden of disease in Indonesia with a percentage of 8% 2

Increased consumption of foods that are high 
in saturated fat, trans fatty acids, sugar and / or salt, 
combined with a lack of physical activity, contribute 
to obesity and diabetes, and other non-communicable 
diseases. The tendency to increase consumption of 
“junk food” which usually offers a larger portion of 
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food, high in saturated fat and sugar is one of the dietary 
patterns that can trigger obesity. Improved economic 
status causes a shift in eating habits to a Western diet 
and a “comfort” lifestyle so as to increase calorie intake, 
decrease physical activity, and increase body weight 3

Based on the factors of obesity, one of the things 
that affects is the food consumed. Food can affect body 
weight by controlling satiety or metabolic efficiency 
4. Several studies have shown that food sources have 
effects that can prevent obesity including mango leaf tea 
5, green coffee extract 6, and fermented soymilk 7–9

Several studies of fermented soymilk also show 
antiobesity or hypolipidemia 7–9. Fermented soymilk 
has hypolipidemic and antiobesity effects because 
it can absorb fat and increase faecal fat excretion and 
function as an antioxidant 9 and increase leptin levels 
8. The effect of hypolipidemic is not followed by an 
increase in total fat in the liver as the results of a study 
by 9 which showed that the histology results of treated 
rats that did not experience fatty acid accumulation and 
decreased alaninamino transferase (ALT) and aspartate 
aminotransferase (AST) ) which is an indicator of liver 
damage. Whereas 8 showed that an increase in leptin in 
mice that received soy milk treatment so as to prevent 
insulin resistance.

One mechanism of fermented soymilk in reducing 
blood triglyceride and blood cholesterol levels is to 
increase the secretion of triglycerides and cholesterol 
in the fecal by lactic acid bacteria and soy isoflavones 
9,10. Therefore it is necessary to examine the relationship 
Between fermented soymilk feed, total lactic acid 
bacteria in faeces with hyperlipidemia.

Method

Preparation of soymillk 

Soybeans soaked in water for 8 hours, washed and 
separated arinya skin. Then the soybean is ground with 
a ratio of soy: water is 1: 5. After the waste is separated, 
soy milk is sterilized at 115 ° C for 10 minutes. Sterilized 
soymilk is divided into two parts, fermented soymilk and 
unfermented soymilk. Fermented soymilk inoculated 
with Lactobacillus plantarum bacterial concentration 
was 107 CFU / ml. Then soy milk was incubated for 18 
hours at 37ºC.

Animal and treatment 

The research sample was rat strain wistar with 
aged 8-9 weeks. The weight around 200-270 gram and 
obtained from Animal Center from Professor Nidhom 
Foundation (PNF). After being adapted for 2 weeks, the 
rats were divided into 4 groups (n=6) randomly : (1) 
control group; (2) HFD group, (3) HFD + soymilk (HFD 
+ SM); (4) HFD + L.plantarum fermented soymilk 
(HFD+FSM). All rats had free access to water and were 
administrated intragastrically at 8.00 am daily. The sudy 
was conducted for 8 weeks and weight was measured 
weekly. Sampling feaces are taken every 2 weeks to 
measure the toal lactic acid bacteria. Total lactic acid 
bacteria measured using the pour plate methode. 1 gr of 
feaces diluted with sterile 0.85 % sline (w/v). The last 
dilution level was planted in MRS media and incubated 
for48 hours. The growing colonies were counted and 
recorded as CFU per gram of feaces. The project was 
approved by the animal experimental ethics committe 
of Faculty of Nursing, Airlangga University. At the 
end of the study, rats were anesthetized using ketamine 
hydrocloride 300 mg/kg. Blood samples are collected 
though the heart arteries (intra cardiac). Blood is 
centrifuged for 10 minutes at 4 ºC at a speed of 20,000 
g. The serum was stored in an eppendorf tube at -20 ºC 
before further analysis. Serum parameters including TC 
and TG levels wer determined using analytical reagent 
kits. 

Statistic Analysis 

Data is presented as means ± standard deviation 
(SD) and analyzed using SPSS software. Differences 
between groups were tested using ANNOVA with p < 
0,005 and Least Significant Difference (LSD) test with 
p < 0.05. 

Result and Discussion

The results showed that the total lactic acid bacteria 
foer HFD+SM and HFD+FSM groups were higher than 
the control and HFD group. Differences in total lactic 
acid bacteria between groups occurred from the 2nd 
week. At the end of the study showed that the total lactic 
acid bacteria were lower when compared to HFD+SM 
and HFD + FSM groups. Total log lactic acid bacteria in 
feaces during experiment shows in Table 1. 
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Table 1. Log total lactic acid bacteria in feaces during experiment 

Group Mean SD P value 

Week-0

Control 5.87533a 0.089536

0.459
HFD 5.29662a 0.186323

HFD+SM 5.29733a 0.051391

HFD+FSM 5.50133a 0.051856

Week-2

Control 6.14633a 0.017580

0.000
HFD 5.90367b 0.083457

HFD+SM 6.73800c 0.048555

HFD+FSM 6.76933c 0.080401

Week-4

Control 7.37033a 0.097465

0.000
HFD 6.47533b 0.085184

HFD+SM 7.46033a 0.075176

HFD+FSM 7.64133c 0.045364

Week-6

Control 6.10633a 0.036324

0.000
HFD 6.02367a 0.097326

HFD+SM 7.43200b 0.090761

HFD+FSM 7.98000b 0.039930

Week-8

Control 6.60433a 0.087952

0.000
HFD 6.51500a 0.177482

HFD+SM 8.04900b 0.061527

HFD+FSM 8.61267b 0.092478

Lactic acid bacteria can also provide anti obesity 
effect. Research 8 by shows that L.plantarum and L. 
paracasei can inhibit the differentiation of preadipocytes 
and reduce fat accumulation in 3T3-LI cells. Fermented 
soymilk with B.bifidum, L.casei, and L.plantarum can 

significantly reduce weight, liver damage, fat index, and 
hyperlipidemia 11.

Probiotics improve the microbial flora in the large 
intestine so that the composition of the beneficial bacteria 
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outweighs the harmful bacteria. Intestinal microbiota in 
NAFLD sufferers tends to have an increase in the bacteria 
Ruminococcus and Escherichia spp 12. An increase in 
gram negative bacteria will increase the production of 
lipopolysaccharides (LPS) that enter the liver so that 
it can increase inflammation in the liver 11. Provision 
of Lactobacilli, Bifidobacteria, and Streptococcus 
thermophillus probiotics can reduce the activity of jun 
N-terminal kinase (JNK) and reduce the DNA binding 
activity of the nuclear factor ĸB (NF-ĸB) so that TNF 
production decreases 13

Lactic acid bacteria can improve fat metabolism by 
activating the 7-α hydroxylase cholesterol enzyme in 
the liver. Activation of this enzyme will increase faecal 
cholesterol secretion so that it can reduce cholesterol 

in the blood 10. Lactic acid bacteria also have the same 
role, namely increasing the secretion of cholesterol, 
triglycerides, and bile acids in feaces 9. The supply of 
fermented soymilk provides probiotics and prebiotics so 
that it improves flora in the rat large intestine. 

Rats triglyceride blood levels during the study 
ranged from 74.33 ± 24.8 - 130.17 ± 28.673. The highest 
triglyceride levels in the HFD group were 130.17 mg 
/ dL, while the lowest triglyceride levels in the control 
group were 74.33 mg / dL. The total cholesterol level of 
rats during the study ranged from 50.83 ± 4.215 - 64.00 
± 7.823 mg / dL. The highest total cholesterol level in 
the HFD group was 64 mg / dL, while the lowest total 
cholesterol level in the HFD + FSM group was 50.83 
mg / dL. Blood TG and TC levels are shown in Table 2.

Table 2. triglyceride and cholesterol level in rat serum. 

Group 
Triglycerida (mg/dL) Total cholesterol (mg/dL)

Mean SD Mean SD

Control 74.33 a 24.809 55.00a 8.877

HFD 130.17b 28.673 64.00a 7.823

HFD+SM 113.17b 23.302 51.00a 5.933

HFD+FSM 104.33ab 19.377 50.83a 4.215

P-value 0.006 0.012

Fermented soy milk has a good effect for reducing 
total blood cholesterol. This is indicated by lower total 
blood cholesterol levels than the control group. While 
blood triglyceride levels for the HFD + FSM group were 
not different from the control group but were also not 
different from the HFD group. Unfermented soy milk 
also has a similar effect to unfermented soymilk.

Soybean has biogenic peptides which have the effect 
of improving blood lipid profile and liver steatosis 14. 
The mechanism involved is soy and its bioactive peptide 
can stimulate bile acid secretion, change cholesterol 
metabolism in the liver, and regulate cholesterol 

hormones and receptors. Research by 15, soy protein 
intake of 31 - 47 grams per day can significantly reduce 
total cholesterol and LDL cholesterol, triglycerides, 
but not significantly to HDL values. Early cholesterol 
levels determine the effect of soy protein on cholesterol 
reduction 

Soy protein can affect lipogenesis in the liver. Soy 
protein can reduce triglyceride concentrations in blood 
and in animal liver models. This effect is related to a 
decrease in the activity of lipogenic enzymes in the 
liver namely glucosa-6-phosphate dehydrogenase, 
malic enzyme, fatty acid synthetase, and acetyl-CoA 
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carboxylase (ACC). In addition, soy protein can activate 
PPARs, namely transcription factors involved in glucose 
homeostasis, fat metabolism and fatty acid oxidation 16.

Research by 17 compared the administration of 
soy protein and cow’s milk protein to liver steatosis 
in rats. The results showed that soy protein changed 
the microflora in the intestine so that it changed the 
metabolism of bile acids. Changes in microflora more 
lactic acid bacteria can reduce blood cholesterol levels 
because lactic acid bacteria have the enzyme bile acid 
hydrolase, thereby increasing the level of bile acids that 
are discharged into the faecal. Soy protein treatment can 
also increase ApoB-100 secretion so that it is thought 
to increase VLDL secretion from the liver. Soy protein 
treatment also increases the proportion of PUFA in the 
liver thereby reducing denovo lipogenesis in the liver.

Soy protein can improve insulin resistance and 
blood lipid profiles by increasing PPARs activation. 
According to 18 consumption of soy protein can increase 
PPARα activation, and decrease SREBP1c activation. In 
addition, soy protein can reduce liver triglycerides and 
adipose tissue weight. This is related to the increased 
activity of enzymes involved in fatty acid oxidation, 
among others: CPT1. Soy protein is thought to increase 
the oxidation of fatty acids through the PPAR pathway 
because the administration of soy protein can increase 
PPARα mRNA levels

The content of soy milk linolenic acid is also 
potential as a compound that can prevent obesity and liver 
steatosis. Omega 3 fatty acids can increase the oxidation 
of fatty acids in the liver and decrease TG synthesis by 
inhibiting the transcription activity of SREBP-1c and 
ChREBP factors in the liver. Omega 3 fatty acids can 
reduce the release of fatty acids from adipose tissue. In 
addition, omega-3 fatty acids can also inhibit macropage 
activation so that they are anti-inflamatory. Omega 3 
fatty acids also increase the species of bacteria that can 
produce butyric acid in the intestine thereby reducing the 
production of lipopolysaccharides 19. 

Isoflavone supplementation can improve fat 
metabolism by activating the 7-α hydroxylase cholesterol 
enzyme in the liver. Activation of this enzyme will 
increase faecal cholesterol secretion so that it can reduce 
cholesterol in the blood 10. Lactic acid bacteria also 
have the same role, namely increasing the secretion of 

cholesterol, triglycerides, and bile acids in feces 9

Conclusion

Based on the results of the study showed that 
fermented soymilk has the effect of reducing blood 
cholesterol and triglyceride levels through an increase in 
total lactic acid bacteria in the large intestine.
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Abstract
Background. Every person has life needs that are met in different ways. There are those who meet their 
needs naturally and there are those who are excessive in fulfilling their needs. This causes people to behave 
consumptively. Consumptive behavior occurs in almost all walks of life. The habit of going to food courts 
and fast food restaurants has led to consumptive behavior in modern society, they prefer something that is 
instant, fast and delicious to consume and this has already happened in rural communities, especially in 
Pangkep Regency. Patients with hypertension are the main causes of death (13.13%) and increasing cases 
(11,620) in Pangkep Regency in 2018 and 2019. Hypertension is a disease caused by various causes which are 
interrelated to one another. One of the causes of hypertension is nutrition (fruit and vegetable consumption 
habits). Researchers want to analyze the relationship between consumer behavior in consumptive life 
with hypertension. Material and Methods. The study uses qualitative research with a phenomenological 
approach. The sampling method uses snowball sampling. The study was conducted in 25 June 2018 - 31 Jan 
2019. The number of informants was 13 people. Data collection techniques namely interview techniques, 
observation, documentation. Data analysis techniques include the results of interviews, data reduction, 
analysis, data interpretation, and triangulation. Results. first, in looking at the consumptive behavior and 
culture of the Pangkep community, it is found that many hypertension sufferers begin with frequent visits 
to the mall and consume fast food. Second, consumptive behavior and culture are risk factors for increased 
hypertension sufferers. This is evidenced by the large number of patients visiting at the Health Service with 
a diagnosis of hypertension. Conclusion. The people of Pangkep Regency have a consumptive behavior so 
that they are at high risk of developing obesity, hypertension.

Keywords: Consumption, Society, Hypertension, Disease, Behavior, Culture

Introduction

Every person has life needs that are met in different 
ways. There are those who meet their needs naturally 
and there are those who are excessive in fulfilling their 
needs. This causes people to behave consumptively. 
Consumptive behavior occurs in almost all walks of 
life. The habit of going to food courts and fast food 
restaurants has led to consumptive behavior in modern 
society, they prefer something that is instant, fast and 

delicious to consume and this has already happened 
in rural communities, especially in Pangkep Regency. 
Patients with hypertension are the main causes of death 
(13.13%) and increasing cases (11,620) in Pangkep 
Regency in 2018 and 2019. [1] Hypertension is a disease 
caused by various causes which are interrelated to one 
another. One of the causes of hypertension is nutrition 
(fruit and vegetable consumption habits). [2] Researchers 
want to analyze the relationship between consumer 
behavior in consumptive life with hypertension.

Everyone has the necessities of life fulfilled in 
different ways. There is a reasonable need to fulfill 
his needs and there is also excessive in fulfilling his 
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needs. It causes people to behave consumptive. Such 
consumptive behaviour occurs in almost all walks of life. 
Not only in adults, consumptive behaviour has struck 
many teenagers, industrial products eyeing teenagers as 
their target marketing, among other things because of 
their labil, specific and easily influenced characteristics, 
ultimately encouraging the emergence of symptoms 
in unnatural buying behaviors. [3] Buying is no longer 
done because the product is needed, but buying is done 
for other reasons such as just following the mode, just 
want to try a new product, want to get social recognition 
and so on. Teenagers are an interesting object for 
marketing experts to demand. Consumerist behaviour 
is a phenomenon that has a lot of people’s lives, 
especially those living in urban areas even in suburbs 
such as Pangkep. This phenomenon is interesting to be 
researched considering the consumptive behaviour also 
much struck by the lives of teenagers and communities 
of large cities and towns such as Pangkep.

It is also a consumptive in food. Food court and fast 
food restaurants are the prima people of South Sulawesi, 
especially urban and local communities such as Pangkep. 
The presence of food court and fast food restaurants 
become one of the dining places that are recomended for 
all people from teenagers, parents, children, who provide 
different atmosphere where equipped with supporting 
facilities such as Internet access that is WiFi. Food court 
and fast food restaurants are also a place to gather with 
friends, family, co-workers and so on who is no longer 
foreign in the community. [4] The creation of a different 
atmosphere in the place to eat food court and fast food 
restaurant makes people especially who visit the mall 
usually stop by this place to just eat. Different packaging 
that is presented by food court and fast food restaurant is 
making the community start switching to buy a meal or 
drink at this place in comparison in the stall, this is not 
detached from the development of the era namely the 
post-modernization period that gave birth to capitalism 
as well as consumerism in today’s society that raises 
someone to style the consumptive life in society. [5]

Food Court and fast food restaurant in South 
Sulawesi is no longer a foreigner because the place to 
eat like this much we meet everywhere especially in 
large malls. People in the community use food court and 
fast food restaurant as a place to eat with family, friends, 
companions, co-workers and so on. In the presentation 

of food court and fast food restaurants usually use fast 
food or also called fast food, food and drink like this is 
no longer foreign in today’s Indonesian society, where 
many Indonesian people love food and drinks fast food 
as its main menu such as burgers, potatoes, Coca-Cola 
and so on that served by fast food restaurant. 

It is packed in something good service from the food 
and drinks and waiters that serve the food and beverages. 
When eating food and drinks in the food court and fast 
food restaurants do not need to queue again because 
simply by ordering only, food or drinks will quickly 
come to our liking. This is something that is normal in 
the present era, where the community wants something 
fast and delicious so that it becomes something natural 
when the food court and fast food restaurants are 
available in various large malls in Indonesia for the life 
of today’s society. [6] This makes people today compete 
to show their identity in terms of places to eat or drink 
the best and food court and fast food restaurant as a place 
that can be used as a person to show his identity in the 
community, especially the community Pangkep.

Material and Methods 

The study uses qualitative research with a 
phenomenological approach. The sampling method uses 
snowball sampling. The study was conducted in 25 June 
2018 -31 Jan 2019. The number of informants was 13 
people. Data collection techniques namely interview 
techniques, observation, documentation. Data analysis 
techniques include the results of interviews, data 
reduction, analysis, data interpretation, and triangulation.

Results

Table 1. Recapitulation Grade Hypertension of 
th Informant

No. Category Frequency Informant

1 Grade 1 3 1, 2, 8, 13

2 Grade 2 5 4, 5, 7, 10, 11

3 Grade 3 4 3, 6, 9, 12
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Discussion

Hypertension or famously known as the silent killer 
is a condition where the increase of blood pressure 
above normal. Increased age is one factor causing the 
occurrence of hypertension, thisis due to the increasing 
age of organ function decreased marked by decreased 
elasticity of the arteries and stiffness occurs blood 
vessels so vulnerable to an increase in blood pressure. 
Hypertension is defined as persistent blood pressure 
where the systolic pressure is above 140 mmHg and 
diastolic over 90 mmHg. [7], [8], [9] One of the major risk 
factors of hypertension is stroke, heart failure, chronic 
kidney disease, visual impairment, and hypertension is 
often called the silent killer. Hypertension is a condition 
when a person experiences a rise in blood pressure either 
slowly. [10], [11], [12]

The development of capitalism was also 
not separated from the rapidly expanding era of 
globalization’s support that impacted the controlled 
system of consumption, but also mass-consumptive 
behaviour that could be exploited as Marx’s thesis 
on labour victims of the capitalistic system exploited 
according to the views of Jean P. Baudrillah. [13] This 
mass consumptive pattern makes the community 
consume something continuously continuously and this 
is usually influenced by advertising, brochures and so 
on. Places such as food court and fast food restaurants 
can be an example of how these places to eat can affect 
people to come here from among teenagers, young and 
old. Construci thought that is easily changed by a form 
of advertising and also the product or use these famous 
people because people affected and want to come to the 
place, which eventually raises the consumptive pattern 
of the community especially the community in the area 
Pangkep.

Convenient facilities that are provided by the 
restaurant itself where the service of internet access such 
as WiFi and so on which becomes a means of supporting 
to provide a sense of comfort to everyone who visits. 
Food court and fast food restaurant itself serves a variety 
of fast food because food and drinks fast food is seen 
more delicious and fast in terms of service so visitors are 
interested in visiting places to eat like this. In the food 
court and fast food restaurant also presents something 
different where many variations of food and beverages 

can be easily and many also offer food and drinks with 
a cheap price plus a bonus of free drinks to attract the 
visitors to come to the place.

Another factor is why one chooses a food court and 
a fast food restaurant because it is not merely eating, 
drinking or gathering but also as the designation of a 
person’s identity in the community, because eating or 
drinking today is not merely to feast on the stomach but 
also as an event or social symbol of society, especially 
the community in South Sulawesi. People also often 
associate visits to fast-food restaurants such as Pizza 
Hut, KFC, MC Donal, and others, as a lifestyle today 
more to the prestige, image and motive of a person to 
visit the place, and this raises the consumptive behaviour 
of today society that only sees from its product form 
without looking at the amount of money that should be 
spent only for a different lifestyle with other people who 
are always associated with the position and also role 
in the community environment. Due to the attitudes of 
today’s consumptive society, people who love a variety 
of fast food can increase the risk of getting some diseases, 
such as obesity, diabetes, hypertension, and blood lipid 
disorder or dyslipidemia. [14]

The consumptive behaviour of fast-food restaurants, 
which is currently embraced by the people of South 
Sulawesi, the local community of Pangkep tends to 
make people like instant things. Consequently, they tend 
to lazy physical activity and love to consume instant 
food, which has a high sodium content (Sari & Wulan 
R, 2008).[15] Implementing a healthy diet is not able to 
guarantee that we will be free of disease, but at least pay 
attention to the intake of food consumption patterns are 
able to minimize the risk of a person can be attacked by 
various diseases. Without realizing it, the food contains 
a high salt that can increase saliva and enzyme secretion, 
thereby increasing the desire to continue to eat the food. 
The high content of bad fats and sodium impairs the 
sodium and potassium balance in the body, causing 
hypertension. High sodium content has been known to 
cause high blood pressure factors. Sodium is known to 
affect the renin-sngiotensin system in the kidneys which 
can later cause high blood pressure.

Research in America shows that someone who 
consumes fast food in large portions and with frequencies 
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2 to 3 times per week, can result in hypertension. 
Research in Yogyakarta also shows a significant link 
between the eating habits of fast food with hypertensive 
events. The more often the habit of eating fast food, it 
will have a chance of 0.451 experiencing the incidence 
of hypertension. Like wise in the area Pangkep, based 
on data from the health profile of the province of South 
Sulawesi, 2018 973 people with a percentage increased 
to 16.2%, in 2019 as much as 592 with a percentage 
of 9.7% according to the data Puskesmas Mandalle, 
Pangkep. [1]

Factors that affect the occurrence of hypertension 
are divided into two large groups that are factors that 
can not be modified such as gender, age, genetic and 
can be modified factors such as diet, exercise habits, and 
smoking habits. Based on the results of the study, diet 
with frequencies often consume foods that contain high 
energy, sodium, saturated fat and low fiber can increase 
the risk of hypertension. High energy consumption can 
affect obesity, where people who suffer from obesity 
can potentially occur hypertension. High sodium 
consumption can cause the body to render fluid that can 
increase blood volume. High sodium consumption can 
also shrink the diameter of the arteries, consequently 
the heart must pump hard to push the volume of blood 
through the increasingly narrow chamber, so that blood 
pressure becomes increased and leads to hypertension.
[16]

Saturated fats can cause hypertension through the 
mechanisms of dyslipidemia. In theory, low fibre intake 
results in fewer bile acids excreted in the feces, resulting 
in much cholesterol absorption from the residual bile. 
This results in a lot of cholesterol circulating in the blood 
and causing a buildup of fat in the blood vessels that 
can inhibit blood flow, thereby affecting the increase in 
blood pressure. Based on the explanation that has been 
explained earlier, it will be discussed more in depth about 
the health impact of the habit of consuming fast food 
continuously, which leads to the consumptive behavior 
in make as a habit and a necessity in daily life. [16]

One example of a food menu that can be made 
simply a toast with avocado and boiled eggs are half-
baked. If the wheat bread usually, avocado and eggs are 
eaten separately, this time the three foods are combined 
into healthy food that you should not miss. In fact, there 

are still many people who do not realize the importance 
of eating healthy foods. It becomes a kind of problem in 
the community especially Pangkep community, which 
is used as a reason to not consume healthy food when 
processed properly, can give a delicious taste. Therefore, 
consumption of healthy foods in order to support a 
healthy lifestyle to avoid the various diseases, especially 
hypertension. 

Conclusion

Most Pangkep Regency Communities do not think 
about the nutritional value of food consumed, but rather 
prioritize its deliciousness and satiety. This resulted in 
many people suffering from hypertension. In addition to 
this lifestyle, there is a lifestyle that is often carried out by 
the people of Pangkep, namely staying up late (sleeping 
late), smoking, drinking soft drinks, drinking coffee, 
and a number of drinks that stimulate hypertension. The 
impact of these conditions results in low health numbers 
experienced by the community. The people of Pangkep 
Regency have a consumptive behavior so that they are at 
high risk of developing obesity, hypertension.
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Abstract
Background: Preterm infants need comprehensive management due to high risk of mortality and morbidity. 
Proper treatment in NICU can decrease the mortality risk in them, but some of them may take long time 
before they can go home. Neonatal Therapeutic Intervention Scoring System (NTISS) hopefully can be 
a predictive score for the mortality and Length of stay (LOS) of a preterm infant, yet, it’s use is still very 
limited in Indonesia. The authors aim to analyze NTISS to predict mortality and length of stay of preterm 
infants in Indonesia.

Method: This retrospective study conducted in March 2017 and collected medical record data of preterm 
infants treated in NICU from July 2016 - March 2017. The inclusion criteria were infants with gestational age 
<37 weeks, treated at NICU> 24 hours and complete medical record data. NTISS total scores are collected 
after 24 hours at the NICU.

Results: A total of 108 infants met the inclusion criteria. The ratio of NTISS scores had an area under 
the curve (area under curve / AUC) of 0.879 (95% CI 0.259-0.913) with cutoff at 20.2. it had 91.3% and 
74.1% in sensitivity and specificity respectively; 48.8% and 96.9% in positive and negative predictive value 
respectively; positive likelihood ratio 3.52; negative likelihood ratio 0.12; and 77% inaccuracy. There was 
no correlation between NTISS scores and length of stay (p = 0.084).

Conclusion: NTISS can be used to predict the mortality of preterm infants.

Keywords: Preterm infant, Neonatal Therapeutic Intervention Scoring System, Mortality, Length of Stay
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Background

Preterm birth has emerged as one of the global 
burdens due to its mortality and morbidities1. While 
other causes of death, like pneumonia, diarrhea, malaria, 

and measles, have been declining for the past 2 decades, 
complications in children with a history of preterm 
birth are now becoming the leading cause of death in 
children under 5 years old, with more than 1 million 
death reported2. A preterm infant is defined as any infant 
born before 38 weeks of gestational age and can be 
either spontaneous or provider-initiated3. Preterm birth 
can be In 2010, around 15 million infants born before 
38 weeks of gestational age4. A similar number is also 
seen in 2012, which is 11.3 % of all birth worldwide5. 
Approximately, 37.6% of those preterm birth occurred 
in South Asia while 24.3 % occurred in Southeast Asia6. 
A study in Indonesia stated that there is 101 neonatal 
death of 807 births in 2014-2015 with preterm birth is 
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one of the leading causes of death7. 

Although there are more preterm infants that 
survive than die in the first 30 days of life5, the survivors 
will then have to face the risk of many complications, 
either early or late complications, in the upcoming years. 
The infant survivors are in preterm infant and are at a 
high risk of many complications due to functional and 
anatomical immaturity. Gestational age and birth weight 
are indeed associated with mortality rate while sex is 
still debatable8,9. Acute complications related to organ 
immaturity including respiratory distress syndrome, 
intracranial hemorrhage, necrotizing enterocolitis, and 
retinopathy of immaturity4. Other studies also stated 
that there is a significant event of morbidities including 
weakening neurodevelopmental capacities, learning 
impedance, visual disorder, and secondary effect in 
long term health3. Hypothermia also increases the infant 
vulnerability4 and is associated with a higher mortality 
rate, intraventricular hemorrhage, lung insufficiency, 
and bleeding8. The presence of the complications before 
age of 1 month is associated with higher mortality rate to 
neonatal10. Therefore, high quality of intensive training 
is needed to decrease the preterm infant mortality rate11.

Intensive treatment of neonatal, including surfactant 
administration and steroid therapy to treat respiratory 
distress syndrome, can reduce the neonatal mortality 
rate12. The study reported that as neonatal survival has 
improved, there is also increasing number of babies 
requiring long-term neonatal care13. It is important to 
predict the length of stay (LOS) of preterm infant in 
NICU to assess the resource planning, commissioning 
of services, and aid clinicians in their counseling to 
parents13. However, there is still limited information on 
research in the area of predicting the LOS. Many factors 
are associated with LOS of preterm neonatal in the NICU 
including gestational age, birth weight, APGAR score, 
sex, cesarian section, and multiple pregnancies. A study 
stated that better gestational age and birth weight are 
associated with a reduction of LOS while gestational age 
is associated with birth weight14. Another study reported 
that survived extreme preterm infants (<25 weeks) have 
the longest LOS in the NICU, approximately 107-123 
days, while preterm infants with the gestational age of 
30-31 weeks are 1 month shorter in LOS13.

Furthermore, Assessment to predict the mortality 
rate of preterm neonatal in hospitals, especially in NICU, 
has been vital information to control the healthcare 
quality, rational resources management, and to be used 
as standard outcome comparison in every health care15. 
Several scoring systems can assist to predict mortality 
and morbidity and improve the outcome validity in many 
hospitals. Neonatal Therapeutic Intervention Scoring 
System (NTISS) is a modification of Therapeutic 
Intervention Scoring System (TISS) that is used in 
adults. NTISS is a therapy-based and severity-based 
index that can be used as a neonatal severity indicator 
and resources utilization16. The authors aim to analyze 
the NTISS as predictive scoring system on mortality rate 
and LOS in a preterm infant treated in NICU.

Methods and Materials

This was a retrospective study that used medical 
record data of preterm neonatal treated in the Neonatal 
Intensive Care Unit (NICU) Dr. Soetomo Hospital 
Surabaya from July 2016 to March 2017. The inclusion 
criteria were preterm infants with gestational age <37 
weeks when born, 24 hours minimum of treatment in 
NICU, any incomplete data information would be 
excluded. 

We evaluated the gestational age, birth weight, and 
APGAR score as the indicator of mortality and morbidity 
risks and also the length of stay in every infant. Then we 
assessed all 8 parameters in NTISS. Data were collected 
and analyzed by chi-square/Fischer’s exact test. The 
prognostic value (sensitivity, specificity, positive 
predictive value (PPV), negative predictive value 
(NPV), positive likelihood ratio, negative likelihood 
ratio, and accuracy) of NTISS were also analyzed with 
the ROC curve as the cutoff point. The Institutional 
Review Board had reviewed and approved this study 
with ethical clearance No: 1574/KEPK/X/2019.

Result

There was a total of 190 data collected. 82 were 
excluded and 108 met the inclusion criteria. This study 
subjects were dominated with female sex (61.6 %), 
moderate preterm (66.7%), < 2500 gram in birth weight 
(68.5 %), Caesarian delivery (64.8 %), survived after 
treatment (78.7 %), and NTISS score over 20.5 (60.2 
%). There was no notable domination in the APGAR 
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score. The basic data characteristics were depicted in table 1.

Table 1. Data Characteristic of Subjects

Indicator Frequency (n) Percentage (%)

Sex
 Male
 Female

42
66

38.40
61.60

Gestational Age
 Extremely preterm (<28 weeks)
 Very Preterm (28-32 weeks)
 Moderate Preterm (32-<37 weeks)

8
28
72

7.4
25.9
66.7

Birth Weight
 < 1000 gram
 < 1500 gram
 < 2500 gram
 Normal

10
16
74
8

9.3
14.8
68.5
7.4

Mode of Delivery
 Per Vagina
 Caesarian

38
70

35.2
64.8

APGAR score
 0-3
 4-6
 7-10

38
33
37

35.2
30.55
34.25

Length of Stay
 1-10 days
11-20 Days
21-30 Days
31-40 Days
 > 40 Days

49
30
19
4
6

45.4
27.8
17.6
3.6
5.6

Outcome
 Survive
 Dead

85
23

78.7
21.3

NTISS Score
 ≤ 20.5
 > 20.5

43
65

39.8
60.2

In Table 2, Fischer’s exact and Chi-Square were used to analyze risk factors related to preterm infant mortality. 
The table showed that every indicator had a significant result. Furthermore, in the prognostic value of NTISS, with 
cutoff value in 20.5, the NTISS score had 91.3 % sensitivity, 74.1% specificity, 48.8% PPV, 96.9% NPV, 3.52 
Positive likelihood ratio, 0.12 Negative likelihood ratio, and 77% accuracy. The ROC curve was depicted in figure 1.
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Figure 1. ROC Curve in preterm infants

Table 3 showed the signifi cant correlation between NTISS score and mortality (p= 0.000) in the study while 
table 4 did not show any signifi cant correlation between NTISS score and length of stay (p= 0.084).

Table 3. Correlation Test Between NTISS and Mortality in Preterm Infant

NTISS Score Dead Alive P OR

≤ 20.5
> 20.5

2 (3.1 %)
21 (48.8 %)

63 (96.9 %)
22 (51.2 %)

0.000
30

95% CI 6.5-138

Table 4. Correlation Test Between NTISS and Length of Stay

Length of Stay (Days)
Value P-Value

1-10 11-20 21-30 31-40 >40

NTISS Score
 ≤ 20.5
 > 20.5

31
18

21
9

11
8

1
3

1
5

7.81 0.084

a = Fischer’s Exact Test

Discussion

This study analyzes the mortality risk factors in 
a preterm infant. Preterm baby and low birth weight 
had a mortality risk 16 times higher than normal5. 
All extremely preterm is the lowest rate in neonatal 

survival while moderate preterm is the highest. It shows 
that higher gestational age is associated with a higher 
survival rate, similar result also seen in another study17. 

NTISS, as a mortality prediction, is showing a 
convincing result. A previous study in 2015 stated that 
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NTISS has 100% in sensitivity and 81.2 % in specificity 
for mortality prediction with a cutoff point at 28.0 
and scoring assessed after 48 hours of treatment18. 
Another study also stated that NTISS is acceptable to 
be a mortality prediction score, with preterm birth and 
birth weight between 1000 – 1499 gram as the subject16. 
NTISS shows the number of interventions applied to an 
infant. The higher NTISS score is, the more interventions 
are given, thus the mortality rate to the infant is also 
higher18. Surfactant, mechanical ventilation, surgical 
intervention, and parenteral nutrition administration 
are the examples of the intervention listed in NTISS. 
However, some parameters in NTISS were not assessed 
because they are not performed in the authors’ hospital 
NICU, including aminophylline therapy, extracorporeal 
membrane oxygenation, pacemaker use, and other 
cardiac interventions.

Based on the NTISS score got in this study, the 
respiratory parameter plays a significant role. Most 
preterm infants that have high respiratory score encounter 
severe respiratory problems and are at high risk to 
mortality. The respiratory condition is the most common 
reason why a newborn infant is treated in NICU, whether 
term or preterm. Respiratory distress syndrome is the 
most common diagnosis and the incidence is higher 
in lower gestational age19,20. A study showed that the 
significance of NTISS variables to predict the mortality 
risk can be varied because of the birth weight16. Another 
meta-analysis study in 2017 stated that NTISS can be a 
great predictive tool for mortality and morbidity, but its 
accuracy is lower in limited resources setting21.

In this study, the NTISS score is not associated 
with the length of stay. It means that the total number 
of interventions given to an infant cannot explain the 
clinical condition of the infant. LOS of an infant in NICU 
is affected by gestational age and clinical condition 
like bronchopulmonary dysplasia (BPD), or persistent 
apnea. A long treatment in NICU also increases the 
risk of nosocomial infection22. Some studies stated 
that longer treatment in NICU may be caused by the 
gestational age, birth weight, intrauterine growth, first 
5 minutes of APGAR score, parity, and severe clinical 
conditions13,22. In the conclusion, NTISS can be used 
as a mortality predictive score in the preterm infant, but 
its accuracy still needs to be reevaluated and modified, 
especially in limited resources hospitals where not every 

parameter in NTISS is available. However, it cannot 
be used as LOS predictive score for preterm infants. 
Despite these results, some confounding factors that may 
affect the result of this study are not evaluated, including 
congenital abnormalities, history of the mother, and 
other risk factors that may contribute to longer LOS. 
Thus, further study with larger samples is needed.
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Abstract
Introduction: Exposure of toluene can cause a decrease in glutathione concentration, increase in 
malondialdehyde and neurotoxic symptoms. The safe duration of toluene in hours/day for each person can 
vary. The purpose of this study is to determine the relationship between the safe duration of toluene (hours/
day) with the concentration of glutathione, malondialdehyde and neurotoxic symptoms in Osowilangun 
shoe home industry workers.

Methods: This research was observational with quantitative approach and cross-sectional design. The 
sampling technique used was accidental sampling with 25 respondents. The variables studied were safe 
toluene duration (hours/day), glutathione concentration, malondialdehyde concentration, and neurotoxic 
symptoms. Data were analyzed using Pearson and Phi correlation.

Result: The average of safe duration was 1,489 hours/day, glutathione concentration was 58,349 µg/L, 
and malondialdehyde was 7,847 MU. As many as 11 out of 14 workers experienced neurotoxic symptoms. 
The relationship between safe duration (hours/day) with glutathione concentration (r=0.139) and 
malondialdehyde (r=-0.146) was very weak. While, the relationship between safe duration (hours/day) and 
neurotoxic symptoms was weak (φ=-0.223).

Conclusion: The relationship between safe duration in hours/day with glutathione concentration and 
malondialdehyde was very weak, while relationship with neurotoxic symptoms was weak.

Key words: Neurotoxic Symptoms, Glutathione, Safe Concentration, Malondialdehyde, Toluene

Introduction

Toluene is a colorless liquid and a good solvent. 
Toluene can evaporate into the surrounding air and be 

inhaled by people who work using products containing 
toluene1. The toluene threshold at work is 20 parts/
million for 8 hours/day or 40 hours/week. With this dose 
and duration, almost all people who are exposed do not 
suffer side effects from toluene2.

When toluene enters and is distributed throughout 
the body, toluene is metabolized through enzymatic 
pathways. If too much amount of toluene enters the 
body, dangerous toluene epoxide is formed. However, 
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there is enzyme glutathione that can react with toluene 
epoxide and form substances that are not harmful to the 
body.

Toluene epoxide is very reactive and is a free 
radical1. Free radicals can cause lipid peroxidation 
chain reactions and produce lipid hydroperoxides that 
are unstable and easily break down into secondary 
products such as aldehydes and malondialdehydes. 
Malondialdehyde is then used as a marker of cell or 
tissue damage due to oxidative stress3.

Organic solvents can change the lipid structure 
of cell membranes. This causes the disruption of the 
mechanism of synaptic membrane transportation and 
intercellular transportation4. Neurological disorders 
at work due to exposure to organic solvents can cause 
psycho-organic symptoms such as depression, abnormal 
emotions, low alertness, memory problems, and 
decreased mental efficiency5.

The duration of exposure in one day can greatly 
affect the health of workers6. The duration of exposure 
is directly proportional to the pollutants that enter the 
worker’s body. Therefore, the longer a person works, 
the more pollutants are absorbed into his body7. So, 
the concentration of glutathione, malondialdehyde and 
neurotoxic symptoms that occur due to toluene exposure 
can be influenced by the duration of daily toluene 
exposure.

The purpose of this study was to determine the 
relationship between the safe duration of toluene 
in hours/day with the concentration of glutathione, 
malondialdehyde, and neurotoxic symptoms that occur 
in workers in the Osowilangun Shoe Home Industry.

Materials and Methods

This research was observational used a quantitative 
approach and cross-sectional design. The population 
in this study was 38 workers in the Osowilangun Shoe 
Home Industry. Samples were taken using the accidental 
sampling method resulted 25 respondents. Data was 

collected in August 2019.

The safe duration of toluene was obtained through 
calculations with the following formula (Tualeka, 2015).

tE (hours/day)=Wbtavg×RfCC×R×fEDt

tE = safe daily exposure time (safe duration (hours/
day))

Wb = weight (kg)

Tavg = average time period (30 years×365 days/year) 
= 10950

RfC = reference concentration of toluene = 5 mg/m3 

 = RfC (mg/m3) × R (m3/hari)Wb (kg) = RfC 
(mg/kg/day)

C = risk agent concentration (mg/m3)

R = respiration rate (m3/hour) 

= 5,3 × ln(Wb)-6,924

fE = annual exposure frequency (day/year)

Dt = duration of exposure (years)

Respondent characteristics data including were 
taken using a questionnaire. The concentration of toluene 
in the air was measured by the NIOSH 1501 method 
with the gas chromatography technique, carried out by 
the Work Safety and Health Technical Implementation 
Unit Surabaya. Measurement of glutathione and 
malondialdehyde concentrations was carried out blood 
analysis at the Nutrition Laboratory of Airlangga 
University. Neurotoxic symptoms are identified using the 
German version of the Q18 questionnaire, the respondent 
will be declared to have neurotoxic symptoms if had ≥5 
“Yes” answer8.

Result and Discussion

Toluene Safe Duration (Hours/Day)
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Table 1. Respondent’s Safe Duration (hours/day)

Respondent Wb (kg) RfC (mg/kg/
hari) C (ppm) C (mg/m3) R (m3/hour) fE (day/year) Dt (year) tE (hour/day)

1. 60 1.233 289.30 1088.004 0.616 364 25 0.133

2. 70 1.115 289.30 1088.004 0.650 208 30 0.193

3. 51 1.366 15.00 56.41224 0.580 312 15 4.977

4. 105 0.845 30.50 114.7049 0.740 364 30 1.049

5. 70 1.115 30.50 114.7049 0.650 312 48 0.765

6. 55 1.303 62.70 235.8032 0.597 312 25 0.714

7. 69 1.126 62.70 235.8032 0.647 312 40 0.446

8. 41 1.558 58.50 220.0078 0.532 312 22 0.870

9. 78 1.037 25.50 95.90082 0.674 364 25 1.506

10. 46 1.455 15.00 56.41224 0.557 364 30 2.133

11. 75 1.065 36.90 138.7741 0.665 364 25 1.040

12. 84 0.987 137.50 517.1122 0.690 364 15 0.465

13. 65 1.171 30.50 114.7049 0.634 312 25 1.469

14. 50 1.383 30.50 95.90082 0.576 364 20 1.882

15. 53 1.334 25.50 1088.004 0.589 364 25 0.133

16. 70 1.115 289.30 220.0078 0.650 312 13 1.472

17. 60 1.233 58.50 34.97559 0.616 312 30 4.014

18. 55 1.303 9.30 95.90082 0.597 364 20 1.882

19. 65 1.171 25.50 114.7049 0.634 312 25 1.469

20. 46 1.455 30.50 235.8032 0.557 260 5 4.286

21. 85 0.979 62.70 517.1122 0.693 364 20 0.349

22. 68 1.137 137.50 154.5696 0.644 364 30 0.778

23. 55 1.303 41.10 517.1122 0.597 364 6 1.163

24. 78 1.037 137.50 36.47992 0.674 364 25 3.958

25. 55 1.303 9.70 1088.004 0.597 364 40 0.083

Average 1.489
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The average safe duration in hours/day for 
Osowilangun shoe home industry workers was 1,489 
hours. ACGIH (2019) recommends a toluene threshold 
value of 20 ppm, for 8 hours/day or 40 hours/week. The 
safe duration of toluene in the Osowilangun shoe home 
industry does not reach 8 hours even though not all 
places have a toluene concentration of more than 20 ppm. 

This is in accordance with Scheepers research entitled 
Assessment of Exposure of Gas Station Attendants in 
Sri Lanka to Benzene, Toluene and Xylene (BTX) with 
a reduction in work duration to 40 hours/week can 
reduce BTX concentrations in workers’ blood to safe 
limits9. Repeated toluene exposure can cause cognitive 
impairment in mice10. 

Glutathione Concentration

Table 2. Respondent’s Glutathione Concentration, Malondialdehyde Concentration, and Neurotoxic 
Symptoms

Respondent Glutathione concentration (µg/L) Malondialdehyde concentration (MU) Neurotoxic Symptoms

1. 14.600 11.857 Yes

2. 40.850 5.423 Yes

3. 40.583 6.277 No

4. 58.349 3.817 Yes

5. 49.790 4.543 Yes

6. 49.257 4.603 No

7. 46.176 4.717 No

8. 19.812 11.683 Yes

9. 27.873 10.023 No

10. 40.241 6.497 No

11. 45.453 4.737 Yes

12. 28.067 9.670 Yes

13. 34.383 8.683 No

14. 35.942 7.643 No

15. 30.578 9.317 No

16. 34.357 8.923 Yes

17. 31.415 9.177 No

18. 26.622 10.323 Yes

19. 26.356 10.843 No

20. 38.719 7.363 No

21. 39.937 7.203 No

22. 24.796 11.030 Yes

23. 43.969 5.017 No

24. 41.420 5.283 Yes

25. 21.829 11.517 No

Average 35.655 7.847
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Based on table 2, the average glutathione 
concentration in the Osowilangun shoe home industry 
workers was 35,655 µg/L. Glutathione is one of the 
antioxidants produced by the body and often used as 
a measure to determine the effects of increased free 
radicals. Glutathione can react with radical substances 
to form substances that are no longer harmful to the 
body11. Lack of glutathione causes a high risk of 
oxidative damage12. Exposure to harmful chemicals 
can reduce the amount of glutathione in the body13. The 
longer exposure to free radicals, the free radicals have 
the potential to accumulate and can reduce the body’s 
glutathione14.

Malondialdehyde

The average concentration of malondialdehyde of 
workers in the Osowilangun shoe home industry was 
7,847 MU. When there are more free radicals in the body 
than antioxidants, oxidative stress occurs3. The more 
concentration of malondialdehyde in the body, the more 
oxidation processes in the cell membrane15. If not getting 
exposure to free radicals, the levels of malondialdehyde 
in the body become lower because lipid peroxidation 
in normal conditions can still be overcome by natural 
antioxidants produced by the body16. Therefore, people 
who get free radical exposure will have higher levels of 
malondialdehyde in the body compared to people who 
are not exposed17.

Neurotoxic Symptoms

Neurotoxic symptoms were determined using a Q18 
questionnaire, stated as having neurotoxic symptoms 
if there were ≥5 answers of “Yes” out of 18 questions. 
Based on table 2, 11 workers experienced neurotoxic. 
A study shows that one of the health effects caused by 
exposure to benzene, toluene and xylene that exceeds 
the threshold, is central nervous system disorders18. 
However, other studies conducted on workers exposed to 
toluene in a car painting workshop located in Surabaya 
show that toluene concentrations that are still below 
the threshold have been found by workers who show 
complaints of the central nervous system19.

Relationship of Toluene Safe Duration (Hours/
Day) and Glutathione Concentration

The association between the safe duration of 

toluene in hours/day and glutathione concentration was 
was very weak (r=0.139). When the safe duration of 
toluene increases, the concentration of glutathione also 
increases. An increase of safe duration meant the amount 
of toluene exposure was getting smaller. The results of 
studies on mice that were exposed to toluene in different 
time periods showed that the longer the exposure time, 
the lower the amount of glutathione 20.

Exposure of toluene can cause a decrease in 
glutathione. Gas station workers with high toluene 
exposure have lower glutathione concentrations 
compared to the control group21,22. A research conducted 
in Korea showed that there was a significant relationship 
between toluene metabolism and glutathione23. However, 
studies conducted on mice given organic solvent for 3 
days showed that toluene did not affect the amount of 
glutathione in the body24.

Relationship of Toluene Safe Duration (Hours/
Day) and Malondialdehyde

Through the Pearson correlation test, the relationship 
between the safe duration of toluene in hours/day with 
malondialdehyde concentrations was very weak and 
had negative direction (r=-0.146). An increasing of safe 
duration of toluene in hours/day would decrease the 
concentration of malondialdehyde. The higher the safe 
duration of toluene, the less toluene exposure received 
by the worker. The results of studies on mice that were 
exposed to toluene in different time periods showed a 
greater increase in malondialdehyde in mice that were 
exposed to the same amount of toluene but in a longer 
period20.

Research in groups who abuse toluene shows 
that there is an increase in the concentration of 
malondialdehyde compared to the control25. Workers on 
gas station who get a lot of exposure to benzene, toluene, 
and xylene, shows that the average concentration of 
malondialdehyde in these workers is higher than in 
the control group21. Moreover, workers who inhaled 
thinner experienced an increase in the concentration of 
malondialdehyde compared to the control group26.

Relationship of Toluene Safe Duration (Hours/
Day) and Neurotoxic Symptoms

The relationship between the safe duration of toluene 
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in hours/days was weak and had a negative direction 
(φ=-0.223), i.e. an increase in the safe duration in hours/
day decreases the likelihood of neurotoxic symptoms. 
This is consistent with Kang’s research which states 
that higher or longer exposure of toluene can cause 
not only a decrease in attention and concentration, but 
also a motorized performance deficit27. Millions of 
workers who are often exposed to organic solvents can 
be concluded suffering from neurotoxic28. However, 
Pratamasari stated that there was no relationship between 
exposure to air in toluene and peripheral neuropathy. 
Body weight, length of work and education are factors 
of exposure to toluene found29.

Conclusion

The safe duration of toluene in hours/day for 
workers in the Osowilangun shoe home industry is very 
weakly related to the concentration of glutathione and 
malondialdehyde and is weakly related to neurotoxic 
symptoms. If there is an increase in the safe duration 
of toluene in hours/day there will be an increase in 
glutathione but a decrease in malondialdehyde and a 
decrease in the possibility of neurotoxic symptoms.
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Abstract
Objective: To evaluate the effectiveness of the educational program on nurses-midwives’ preventive 
measures about puerperal sepsis.

Method: quasi-experimental study design carried among 60 Nurses and Midwives chosen by non-probability 
sample (purposive sample) at maternity hospitals. The data collected by the observation checklist Pretest 
and posttest after the implementation of the educational program. Data were analyzed using descriptive 
statistical data analysis approach of frequency, percentage, mean, mean of scores, a total of scores, range 
and standard deviation and inferential statistical data analysis approach T-test, multiple linear regressions, 
person correlation coefficient, and analysis of variance (ANOVA).

Results: (35.3%) of them at age 20-29 years old, (75%) of them had secondary nursing school graduate level 
of education and (35%) of them had 11-15 years of services in the nursing field. there is a highly significant 
difference at P < 0.01 between the initial period of Pretest and posttest of the study sample preventive 
measures toward puerperal sepsis. The grand mean at pretest was (1.69) and at posttest (2.38). There is a 
statistically significant difference between years of service and preventive measures at posttest and Pretest 
of the educational program at (p-value > 0.05).

Conclusion: there is an improvement in the nurses-midwives’ preventive measures level at the periods of 
tests after the implementation of the educational program.
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Introduction

Puerperal sepsis is a significant preventable reason 
for maternal mortality, representing roughly 11% (95% 
vulnerability interval 5.9%–18.6%) of maternal mortality 
internationally. Improved comprehension of maternal 
sepsis is vital to accomplishing the feasible advancement 
goals (SDGs) and executing systems toward closure 
preventable maternal and neonatal mortality 1, 2.

Puerperal sepsis is one of the five leading reasons 
for maternal mortality around the world and records for 
15% of all maternal mortality. The WHO presented the 
term postpartum infections, which likewise include non-
genital infections in the obstetric populace. Puerperal 
sepsis is a significant reason for morbidity and mortality 
for moms in developing countries. It is one of the 
commonest reasons for maternal deaths 3.

In any case, the recurrence of PIDs in pregnancy 
is ineffectively comprehended; records of obstetric 
morbidity recognized no distributed deliberate writing 
survey of (systematic literature review) of infection 
rate, making it the one significant direct reason for 
maternal morbidity without such literature as far as 
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anyone is concerned. Ongoing 2017 Worldwide Weight 
of Ailment (GBD) information gauge 12.1 million 
occurrence instances of maternal sepsis and other 
maternal infections, including mastitis 4, 5.

Puerperal sepsis represents 15% of maternal dead 
women around the world. In Africa, puerperal sepsis 
is the 2nd significant reason for maternal morbidity and 
deaths, representing over 10% of maternal dead women 

2.

Health training and education have been a basic 
piece of nursing for a considerable significant period. 
Training of health givers and patients is as significant 
currently as could be. The nurses need to know the terms 
of health instruction programs and the pedagogical role 
of the nurse has the option to give wellbeing instruction 
to patients 6.

Methodology

A quasi-experimental study was conducted to 
evaluate the effectiveness of the educational program on 
nurses-midwives´ knowledge and preventive measures 
about puerperal sepsis at delivery rooms in Baghdad 
maternity hospitals conducted from January 24th, 2019 
to May 20th, 2020. The study sample was nonprobability 
“purposive sample” includes (60) nurses-midwives 
working at delivery rooms in Al-Elwia maternity 

teaching hospital, Ibn Albalady maternity and pediatric 
hospital, Al-Karckh maternity hospital, Al-Yarmouk 
Teaching Hospital, and Baghdad teaching Hospital. A 
questionnaire composed of two parts (demographic data 
and the third part about preventive measures of puerperal 
sepsis items). Content validity of the questionnaires 
is determined through a panel of (25) experts, and 
reliability of the questionnaire is based on the test-retest 
for the stability reliability (reliability coefficient 0.76 
for knowledge and 0.83 for preventive measures). The 
process of gathering information was conducted from 
January 20th to August 18th, 2019 it included (Pretest, 
implementation of the educational program, posttest). 
Data were collected using an observation checklist 
for preventive measures. Data were analyzed through 
the application of descriptive and inferential statistical 
data analysis (SPSS) version 20. Through descriptive 
statistics (frequency, percentage, mean, mean of scores, 
a total of scores, range, and standard deviation) and 
statistical inferential (T-test, multiple linear regressions, 
person correlation coefficient, and analysis of variance 
ANOVA).

Results were determined as highly significant at 
(P≤0.01) significant at (P≤0.05) and non-significant at 
(P>0.05).

Results

Table (1) Distribution of the Study Sample by their Demographic Characteristics

Variables Frequency Percent

Age (years)
Mean & standard deviation

(35.783±10.294)

20-29 23 38.3
30-39 14 23.3
40-49 18 30.0

50 and more 5 8.3
Total 60 100

Level of education

Secondary nursing school graduate 45 75.0
Nursing institute graduate 14 23.3
Nursing college graduate 1 1.7

Total 60 100

Years of services in the nursing 
field

1-5 5 8.3
6-10 20 33.3
11-15 21 35.0

16 and more 14 23.3
Total 60 100
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This table shows that (35.3%) of the study sample at age 20-29 years old, (75%) of them had secondary nursing 
school graduate level of education and (35%) of them had 11-15 years of services in the nursing field.

Table (2) Comparison between the Nurses-Midwives’ Preventive Measures about Puerperal Sepsis at 
pretest and posttest

No. Domains
Pretest Posttest

Mean Ass. Mean Ass.

1 Prepare tools 1.9 M 2.39 H 

2 Prevention and control of infection 1.69 M 2.39 H 

3 Midwife Preparation for the woman 1.69 M 2.39 H 

4 Method of sterilization and disinfection 1.47 L 2.38 H 

5 Postpartum prevention 1.43 L 2.35 H

6 Grand mean 1.69 M 2.38 H 

M= mean, Ass. = assessment, level of assessment: (1-1.66) = low = L, (1.67-2.33) = moderate = M, (2.34-3.00) 
= high = H

This table indicates that the grand mean of the study sample preventive measures toward puerperal sepsis is 
(1.69) at a moderate level at pretest, and (2.38) at a high level at posttest 

Table (3): Study Sample preventive measures toward Puerperal Sepsis Levels of Assessment Through the 
“Mean of Score” Among (Pre, Post Test)

Period Level of Assessment Frequency Percent

Pretest

Low (1-1.66) 32 53.3

Moderate (1.67-2.33) 28 46.7

High (2.34-3) - -

Total 60 100

1.69±0.14

Posttest

Low (1-1.66) - -

Moderate (1.67-2.33) 16 26.7

High (2.34-3) 44 73.3

Total 60 100

2.38±0.107

 =Arithmetic Mean (  and Std. Dev. (S.D.) 

There is a low level of assessment of 32 (53.3%) of the study sample at level (1-1.66), the  
are (1.69±0.14) at the pretest. While it is a high level of assessment of 44 (73.3%) of the study sample at level (2.34-
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3), the  are (2.396±0.086) at the Posttest.

Table (4) Significant Comparison of the Period (Pre and Post) for Nurses’ Preventive measures toward 
Puerperal Sepsis

Variables Periods Matched Paired t-test Sig. P- value C.S.

Preventive 
measures Pretest Posttest -50.264 0.000 HS

C.S. : Comparison Significant, Highly Significant at P < 0.01

There is a highly significant difference at P < 0.01 between pre and posttest of preventive measures toward 
puerperal sepsis. 

Table (5): Distribution and difference of nurses preventive measures with their age, education level, and 
years of experience. 

Variable preventive measures test periods

Age No.
Pretest

Mean ± S.D.
Posttest

Mean ± S.D.

20-29 23 1.72±.176 2.40±.105

30-39 14 1.69±.098 2.40±.080

40-49 18 1.66±.123 2.35±.120

50 and more 5 1.66±.126 2.33±.121

Total 60 1.69±.141 2.38±.108

ANOVA

F =0.585 F =1.615

d.f.=59 d.f.=59

P =0.627 P =0.196

Education No.
Pretest

Mean ± S.D.
Posttest

Mean ± S.D.

Secondary nursing school graduate 45 1.66±.114 2.38±.101

Nursing institute graduate 14 1.78±.182 2.40±.12

Nursing college graduate 1 1.64±.00 2.19±.00

Total 60 1.69±.141 2.38±.108

ANOVA

F =4.442 F =1.959

d.f.=59 d.f.=59

P =0.016 P =0.15
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Years of service No.
Pretest

Mean ± S.D.
Posttest

Mean ± S.D.

1-5 10 1.70±.137 2.41±.091

6-10 21 1.70±.158 2.37±.122

11-15 21 1.71±.146 2.35±.073

16 and more 8 1.59±.081 2.29±.120

Total 60 1.69±.141 2.38±.108

ANOVA

F =1.305 F =3.302

d.f.=59 d.f.=59

P =0.282 P =0.027

No. = Number of frequencies, S.D.=Standard 
deviation, ANOVA= Analysis of Variance, F = Fisher 
test, d.f. = degree of freedom, P = probability value, NS 
: Non Significant at P > 0.05 , S : Significant at P < 0.05 
, HS : Highly Significant at P < 0.01.

There is no statistically significant difference 
between age and preventive measures at pretest and 
posttest of the educational program at (p-value > 0.05)

While there is a statistically significant difference 
between education level and years of service with 
preventive measures at the pretest of the educational 
program at (p-value > 0.05).

Discussion

Regarding to the socio-demographic characteristics 
of the study sample in Table (1). The results show that 
(35.3%) of the study sample at age 20-29 years old. This 
result agrees with the findings of (Fashafsheh, Ayed, 
Eqtait & Harazneh, 2015) in their study, they found that 
(64.2%) of the nursing staff their age (20-30) years 5. 
(Momoh, Ezugworie, & Ezeigwe, 2010) found that 
in their study about half of the sample aged from 38-
47 years old 7. Also Kebalepile (2001) found that the 
nurses’ age was from 30-39 years 8. 

Concerning the educational level, (75%) of 
them had secondary nursing school graduate level of 

Cont... Table (5): Distribution and difference of nurses preventive measures with their age, education 
level, and years of experience. 

education. (Fashafsheh, Ayed, Eqtait & Harazneh, 2015) 
disagree with our finding they found the majority of the 
study sample have a Diploma and Bachelor graduate in 
nursing 5. 

Most of them had 6-15 years of services in the 
nursing field. Fashafsheh, Ayed, Eqtait & Harazneh, 
2015) supported our finding they found most of the 
study sample had years of experience (6-11) years (5). 
While these results not consistent with the finding of 
Kebalepile (2001) they found the nurses had experienced 
more than 15 years 8.

In the Table (2) the study sample preventive 
measures toward puerperal sepsis at Pretest at a low 
level. The grand mean of the study sample preventive 
measures toward puerperal sepsis is (1.69) at a moderate 
level. 

Also, (Fashafsheh, Ayed, Eqtait & Harazneh, 
2015) found that (91.1%) of the nursing staff had good 
preventive measures level 5. These findings supported 
our findings.

In Table (2) the study sample preventive measures 
toward puerperal sepsis at posttest. The grand mean of 
the study sample preventive measures toward puerperal 
sepsis is (2.38) at a high level. 
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The findings of the present study indicate that the 
nurses´ level of preventive measures is enhanced or 
improved to a good level of preventive measures at 
posttest. This finding agrees with Kebalepile (2001) 
findings, a majority 46 (71%) mentioned the use of 
sterile gloves during delivery, 43(66%) will use sterile 
delivery packs and ensure, 49 (75%) of nurses have 
demonstrated good preventive measures on measures to 
take in the prevention of postpartum infections 8.

The point of view of the researcher related to the 
present study considers that the educational program 
affects the level of preventive measures.

Educational programs are very important to all 
nurses in different filed of nursing specialty. Nursing 
research adds new information that is used in theoretical 
and practical nursing fields. it is used in the practical 
field, which improves the experience and preventive 
measures of nurses and thus increases the experience in 
finding problems facing nursing staff, finding suitable 
solutions, and acting appropriately to avoid obstacles 
in work and nursing care. Therefore, it is necessary to 
enroll nursing staff in theoretical and practical training 
sessions to develop their skills in patients care. 

Regarding the two periods of educational program 
implementation on the study group in Table (3), the 
findings revealed that the level of nurses´ preventive 
measures toward puerperal sepsis has been developed 
by the implementation of the educational program to be 
at a good level. This results inconsistent with the result 
of Bayoumi and Mahmoud, (2017) they found that the 
nurses level of preventive measures had been improved 
after the implementation of an educational program 1.

In Table (4), the study sample preventive measures 
toward puerperal sepsis high significant difference at P 
<0.01 between the initial period of pre and posttest of 
the study sample. This result agrees with the findings 
of Kaur & Jairus (2015) they found that there was a 
significant difference between the means of the Pretest 
and posttest 9.

Results indicate that there is a significant statistical 
relationship between the study sample preventive 
measures at the pretest period and their level of education 
and between years of service and preventive measures 
at the posttest of the educational program at (p-value 

> 0.05). There is no significant statistical relationship 
between the study sample preventive measures at the 
pretest and posttest of the educational program and their 
socio-demographic characteristics (age).

(Fashafsheh, Ayed, Eqtait & Harazneh, 2015) found 
that there are no statistically significant differences 
between mean preventive measures scores towards age, 
years of experience 5.

This result may be related to the different levels of 
education and most of them graduate from secondary 
nursing school. The educational level of nurses may 
play a role in the results of any program which improves 
nurses´ preventive measures. 

Conclusion

The educational program improves the preventive 
measures toward puerperal sepsis. The grand mean 
at pretest was (1.69) and at posttest (2.38). There is a 
highly significant difference at P < 0.01 between the 
initial period of pretest and posttest of the study sample 
preventive measures toward puerperal sepsis. There 
is a statistically significant difference between years 
of service and preventive measures at the posttest of 
the educational program at (p-value > 0.05). there is a 
statistically significant difference between education 
level and preventive measures at the Pretest of the 
educational program at (p-value > 0.05).

Recommendation

Implementation of the educational program about 
the prevention of puerperal sepsis for nurses-midwives 
on how to work in the delivery room. Follow up and 
evaluation of nurses’ intervention toward women in the 
labor Room and postpartum period and find the obstacles 
and work to solve them. 
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Abstract
Photoaging is skin aging, that especially caused by chronic exposure of ultraviolet radiation. Photoaging 
impacts to patients’ quality of life. Many substances, such as green tea, had been tried to be alternative 
agents for photoaging prevention. Epigallocatechin-3-gallate (EGCG) is the most abundant component in 
green tea. The requirement of topical substance to be able to work and give benefit to the skin is the skin 
penetration. The aim of this study was to evaluate the skin penetration of EGCG. The back part of the male 
Wistar mouse was shaved carefully, then topical EGCG cream 5% and 10% were administered to mouse 
skin. After 1 week administration, the animal was terminated and the skin biopsy was done. The mouse skin 
was extracted and high performance liquid chromatography (HPLC) examination was performed to evaluate 
the skin penetration of topical EGCG. The result of HPLC examination of 2 ppm, 4 ppm, 6 ppm, and 8 ppm 
EGCG level, showed the curve peak at 3.295, 3.296, 3.295 and 3.293 second. The basic curve showed R2 of 
pure EGCG powder used in this study was 0,9999. The result of HPLC examination in this study showed, 
the curve peak of extracted mouse skin after EGCG cream 5% and 10% administration were between 3.2-3.7 
second. The result of HPLC examination in this study showed that EGCG cream could penetrate into Wistar 
mouse skin after EGCG cream application for 1 week.

Keywords: EGCG, skin penetration, HPLC. 

Introduction

Photoaging is skin aging, that especially caused by 
chronic exposure of ultraviolet radiation. Photoaging 
impacts to patients’ quality of life.1,2 Ultraviolet 
radiation promotes inhibition of transforming growth 
factor β receptor II (TGFβ RII) and causes increasing of 
matrix metalloproteinase-1 (MMP-1), that play role in 
photoaging pathogenesis by degrading the collagen and 
inhibiting the collagen synthesis.2,3,4 

Many substances, such as green tea, had been tried to 
be alternative agents for photoaging prevention. Topical 
green tea extract prevent photoaging by preventing 
the MMP-1 elevation and dermal collagen reduction 
in photoaging mouse model.5,6,7 EGCG is the most 
abundant component and the most polyphenolic catechin 
in green tea (approximately 59%). EGCG is assumed as 
the main source of biological activity of green tea.8,9,10 

The requirement of topical substance to be able to 
work and give benefit to the skin is the skin penetration. 
Topical substance should be able to penetrate through 
stratum corneum as the skin barrier. Topical substance 
applied on the skin would be transferred based on active 
substance concentration gradient (passive diffusion). 
Concentration gradient is the different between active 
substance concentration applied on the skin with active 
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substance concentration in the skin layers.11,12 Because 
of the high importance of topical substance’ skin 
penetration that play role in its activity, this study was 
aimed to evaluate the skin penetration of EGCG as an 
alternative agent in photoaging prevention. 

Material and Methods

Materials

Pure EGCG powder was purchased from Xi’ An 
Rongsheng Biotechnology Co., LTD, China (batch 
number 190702). Male Wistar rats aged 10-12 weeks 
with average weight 100-250 grams was provided by 
Faculty of Veterinary, Airlangga University, Surabaya, 
Indonesia. 

Preparation of Topical EGCG 

Preparation of topical EGCG cream was started from 
base cream preparation. The base cream consist of virgin 
coconut oil (VCO), cetacium, cera alba, olive oil, and 
aqua destilata. Cera alba and cetacium were boiled in the 
porcelain bowl above the water bath until the mixture 
was melting. Aqua destilata was added to the mixture 
and stir. VCO and olive oil were added to the mixture 
and stir until it became the base cream. Topical EGCG 
cream 5% was prepared by adding the pure EGCG 
powder to the base cream (1:19). Topical EGCG cream 
10% was prepared by adding the pure EGCG powder to 
the base cream (1:9).13  

Intervention

The back part of the male Wistar mouse was shaved 
carefully in 3x3 cm2 size. Topical EGCG cream 5% and 
10% was administered to mouse skin twice a day for a 
week (7 days). The size of topical EGCG cream applied 
to the mouse skin was 4 mg/cm2 body surface area.14 
After 1 week administration, the animal was terminated 
and the skin biopsy was done. After that, the mouse 
skin was extracted. The mouse skin was pounded until 
became smooth. Chloroform was added into the refined 
skin and the mixture was filtered. Ethyl acetate was 
added into the refined skin and the mixture was filtered, 
put into the Becker glass. The whole ethyl acetate in the 
mixture was evaporated and dissolved into methanol 
solution.

The first step of HPLC examination was making 
the mobile phase and creating the component solution. 

Then, the standard solution was made. The initial setting 
of HPLC system was checked before the examination, 
and continue to manually inject the sample and data 
collection. The result of HPLC examinantion was 
showed as curve peak in HPLC chromatograms.15

Result

The purity of pure EGCG powder used in this 
study was evaluated with high performance liquid 
chromatography (HPLC) examination. The result of 
HPLC examination of 2 ppm, 4 ppm, 6 ppm, and 8 ppm 
EGCG level, showed the curve peak at 3.295, 3.296, 
3.295 and 3.293 second (Picture 1). The basic curve 
showed R2 of pure EGCG powder used in this study was 
0,9999 (Picture 2).

Picture 1. The result of HPLC examination of 2 ppm 
(Picture 1A), 4 ppm (Picture 1B), 6 ppm (Picture 

1C), and 8 ppm (Picture 1D) EGCG level.

Picture 2. The basic curve of pure EGCG powder.

Topical EGCG cream 5% and 10% were 
administered to mouse skin twice a day for 1 week. The 
result of HPLC examination from mouse skin extraction 



884      Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4

in this study showed, the curve peak after EGCG cream 5% administration was at 3.334 second (between 3.2-3.7 
second), and the curve peak of mouse skin extracted after EGCG cream 10% administration was  3.3301 second 
(between 3.2-3.7 second) (Picture 3). This result showed that topical EGCG cream 5% and 10% could penetrate into 
the Wistar mouse skin after EGCG cream administration for 1 week. . 

Picture 3. The result of HPLC examination from extracted mouse skin after EGCG cream 5% (Picture 3A) 
and EGCG cream 10% (Picture 3B) administration.

Discussion

EGCG is the most abundant component and the most 
polyphenolic catechin in green tea. Cellular uptake of 
catechin in EGCG is higher than other catechins. EGCG 
in this study was formulated as topically substance. Scalia 
et al evaluated percutaneous permeation of catechin in 
1% oil in water emulsion and 1% hydrophilic  gel on 
human skin using non-invasive tape-stripping technique. 
Scalia’s study showed that EGCG could penetrate into 
the skin layer and there was no significant difference of 
the EGCG dose diffused in the skin layer in oil in water 
emulsion and hydrophilic  gel  formulation.10,14 

The result of HPLC examination from mouse skin 
extraction in this study showed, the curve peak after 
EGCG cream 5% and 10% administration were at 3.334 
second and 3.301 second (between  3.2-3.7 second). 

This result showed that topical EGCG cream 5% and 
10% could penetrate into the Wistar mouse skin after 
EGCG cream administration for 1 week. 

The requirement of topical substance to be able to 
work and give benefit to the skin is the skin penetration. 
Skin penetration of a substance is influenced by the 
substance factor and the host factor. The substance 
factors are substance concentration, partition coefficient 
and molecule size.16,17 

There are three interaction after the topical substance 
was applied on the skin. The first interaction is the 
interaction of active substance soluted in the vehiculum. 
The second interaction is the interaction of vehiculum 
and the skin. The third interaction is the interaction of 
the soluted substance with the skin layer.11
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Topical substance applied on the skin would be 
transferred based on active substance concentration 
gradient (passive diffusion). The effect of topical 
substance depends on the substance concentration that 
reach therapeutic target area. Topical substance diffuse 
to the inner layer of the skin based on diffusion law Fick 
I and Fick II. Diffusion law Fick I stated steady state flux 
of substance (J= moles/cm/second) per unit path length 
(δ, cm) in accordance to concentration gradient (∆C) and 
diffusion coefficient (D, cm2/second), or symbolized 
as J=-D(∆C/∆δ). Diffusion law Fick II predicted the 
drug flow on nonsteady state condition, and stated that 
diffusion is the effective transport mechanism in short 
distance or symbolized as ∆t=x2/2D (∆t= time, x=path 
length).11,12,18 

Vehiculum or base cream of the substance also 
plays role in the skin penetration. Vehiculum is inactive 
substance plays as a carrier of active substance into the 
skin. The preparation form of vehiculum used in this 
study was cream. Cream is semisolid preparation. The 
cream preparation used in this study was oil in water 
emulsion preparation, with water ingredient more than 
31 %. Oil in water emulsion is more often to use because 
it is easy to be applied on the skin, easy to be washed, not 
to oily and the skin penetration is higher.16,17,19

VCO used in this study as the ingredient of the base 
cream plays role as an emollient and moisturizer. VCO 
makes the skin moister and plays role in the reduction 
of skin diffusion resistance. Oleic acid and lauric acid 
in VCO increase the penetration rate of active substance 
in VCO based cream used in this study. VCO based 
cream has good adhesion capacity, that makes bigger 
possibility for the active substance to penetrate into the 
skin. Good adhesion capacity also plays role in the skin 
hydration elevation.13,19

VCO also acts as penetration enhancer, that could 
increase the active substance penetration into the skin. 
Lauric acid in VCO increase lipophilic and hidrophilic 
active substance by ruining the bond of intercelullar lipid 
lamelar in the startum corneum. It caused decreasing of 
membrane viscocity, increasing of skin permeability, 
and increasing of skin penetration of substance.13 

Host factor that plays role in topical substance 
penetration is skin barrier function. The skin barrier 
function depends on stratum corneum function and skin 

hydration. The decreasing of stratum corneum function 
and skin hydration could decrease the penetration of 
topical substance.12,16,19 

Conclusion

The result of HPLC examination in this study 
showed that topical EGCG could penetrate into Wistar 
mouse skin after EGCG cream application for 1 week. 
It is therefore conceivable that topical EGCG may be 
beneficial for preventing photoaging. Further study 
about the role and the mechanism of topical EGCG in 
photoaging prevention was needed.
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Abstract 
Background: This Review Represents A Critical And Constructive Analysis Of Literature In The Content 
Of Methods For Determination Of Reactive Metabolites Of Thiopurines. The Review Is Generated Through 
Summary, Classification, Analysis And Comparison Of Already Existing Material And Researches On Field. 

Methods: Databases As Scopus, Pubmed, Medline And Web Of Science Were Used To Extract Data For The 
Review. Search Terms Like “Methods For Determination Of Metabolites”, “Thiopurines” And “Reactive 
Metabolites” Were Used. Out Of 160 Research Articles Screened, 20 Most Relevant Studies Are Included 
In This Review. 

Conclusion: Determining Thiopurine Metabolites Level Is Crucial On Improving Patients’ Safety, Quality 
And Efficacy Of Treatment, Measure Patients’ Adherence To Therapy, Optimize Thiopurine Dosage By 
Either Finding Safer/Higher Doses If Remission Is Not Achieved, Or By Determining Dose Reductions 
When Adverse Treatment Outcomes Occur. 

Thiopurine Metabolites Are Measured By High-Performance Liquid Chromatography (Hplc), Through 
Determining Metabolites’ Concentration In Hemolysate. Thioguanine Nucleotides (Tgn) And The 
Methylated Thioinosine Derivatives Are Not Measured Directly, Rather The 6-Thioguanine (Tg) For Tgn, 
And 4-Amino-5-(Methylthio) Carbonyl Imidazole (Amtci) For Methylated Thioinosine Derivatives Are 
Measured. 

There Is A Misconception Among Patients And Healthcare Providers, That Determining Thiopurine 
Metabolites Level Provides Assurance On Optimal Dosing Which Can Be Used To Prevent Adverse 
Thiopurine Treatment Outcomes. Despite This Assumption, Clearly Most Of The Thiopurine Adverse 
Effects Are Not Directly Related To Their Metabolites As 6-Tgn Or 6-Mmp Levels. Clinical Experience Has 
Demonstrated That Infections Associated With Thiopurines Do Not Regularly Correlate With Leukopenia, 
And Elevated Transaminases Can Occur Despite Normal 6-Mmp Levels. 

Keywords: Determining Metabolites; Hplc; Reactive Metabolites; Thiopurines; 

Introduction

Despite Many Advances In The Understanding Of 
Cancer Biology, Therapeutic Treatment Of Tumors 
Is Essentially Based On Empirical Approaches. 

Chemotherapy Carries A High Risk Of Unfavorable 
Toxicities And Adverse Treatment Outcomes, Due To 
The Narrow Therapeutic Index Of Antineoplastic Agents. 
Though, Basic Science Is Continuously Contributing On 
Improving Treatments’ Safety, Efficacy And Quality 
Through Determination Of Drug Metabolites And 
Discovering Novel Pharmacogenomic Biomarkers. 1 Correspondence: 
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Among Clinically Important Antineoplastic Drugs 
Are Also Thiopurines. Thiopurines Are Cytostatic, Purine 
Antimetabolite And Anti-Inflammatory Drug Group 
Consisting Of Azathioprine (Aza), 6-Mercaptopurine (6-
Mp) And 6-Thioguanine (6-Tg). Thiopurines Are Used 
In The Treatment Of Acute Lymphoblastic Leukemia 
(All), The Most Prevalent Childhood Cancer, As Well 
As For Other Autoimmune Diseases And Prevention 
Of Transplant Rejection. For The Past 40 Years, The 
Administration Of Daily 6-Mercaptopurine (6-Mp) For 
1.5–3 Years, Has Been The Standard ‘Backbone’ Of All 
Maintenance Phase Of Treatment. 2,3

Thiopurines Mechanism Of Action 

The Main Mode Of Action Of Thiopurines Is Through 
Cytotoxicity, Which Is Achieved By Incorporation Of 
Its Metabolite Thioguanine Nucleotides (Tgn) Into Dna 
And Rna. The Tgns Can Induce The Apoptotic Cell 
Death Either By Inhibition Of Intracellular Signaling 
Pathways Or By Inhibiting Dna Methylation. Another 
Mode Of Action Of Thiopurines Which Is Demonstrated 
Only In Vitro On Cell Cultures, Is The Inhibition Of De 
Novo Purine Synthesis, Through Methylthioinosine 
Monophosphate (Metimp). 4 

In Contrast, There Are Competing Metabolic 
Pathways That Can Inactivate 6-Mercaptopurine (6-Mp) 
To Thiouric Acid And Methyl-Mercaptopurine (Memp), 
Which Are Catalyzed By Xanthine Oxidase (Xo) And 
Thiopurine S-Methyltransferase (Tpmt), Respectively. 1 

The Effect Of Metabolism On The Therapeutic 
Efficacy Of Thiopurines 

The Metabolism Of Thiopurines Is Crucial On 
Treatment Quality, Efficacy And Safety, Namely On 
Disease Remission, Disease Relapse Rates And As Well 
On Encountered Adverse Treatment Outcomes. 

Thiopurine S-Methyltransferase (Tpmt) Is The Most 
Important Enzyme On Thiopurine Metabolism. 

Tpmt Catalyzes The Methylation, And Such 
Deactivation Of The 6-Mercaptopurine To Its Inactivated 
Methyl Metabolite As Methyl-Mercaptopurine (Memp). 
Thus, Tpmt Through Thiopurine Deactivation Lowers 
Thiopurines Treatment Efficacy, Lowers Their Cytotoxic 
Effect And Adverse Treatment Outcomes. 

Patients With Low Tpmt Levels Who Are Treated 
With Standard Doses Of 6-Mercaptopurine, Will 
More Slowly Deactivate 6-Mercaptopurine And Thus 
Have Higher Levels Of Thiopurine Metabolite As 
Thioguanine Nucleotide (Tgn), Which Accumulates 
In Cancer Cells And Achieves Potentiated Cytotoxic 
Effect. Thus, Patients With Lowered Tpmt Activity, 
Respond Better To Thiopurine Therapy By Entering The 
Remission Phase Faster. Eventhough, These Patients 
Because Of The Higher Levels Of Tgn Metabolites And 
Their Cytotoxic Effect, Are Also At Higher Risk Of 
Developing Adverse Thiopurine Treatment Outcomes 
Such As Myelotoxicity, Secondary Infections, 
Stomatitis, Gastrointestinal Disturbances, Hepatitis, 
Pancreatitis And Secondary Tumors.

Conversely, Patients With High Or Ultrahigh 
Activity Of Tpmt Enzyme, Who Can Inactivate 
6-Mercaptopurine (6Mp) Faster To Its Inactivated 
Metabolite Methyl-Mercaptopurine (Memp), Can 
Commonly Lead To Thiopurine Therapy Tolerability, 
Increased Risk Of Disease Relapse And Increased Risk 
Of Hepatotoxicity Related To Methylated Metabolites.5 

Therefore, We Can Clearly Understand The Major 
Role That The Thiopurine Metabolism Has, Either 
Through Its Activated Or Deactivated Metabolites, 
On The Efficacy And Safety Of Thiopurine Treatment 
Outcomes. 

Tpmt Genetic Variations And Their Distribution

The Distribution Of Tpmt Activity In A Healthy 
Caucasian Population Is Determined To Be Trimodal, 
With Approximately 90% Of The Population Having 
Normal Or High Activity, 10% Intermediate And 
0.3% Low Or Undetectable Tpmt Activity. Lower 
Tpmt Activity Is The Consequence Of Mutations In 
The Tpmt Gene. Although 26 Variant Alleles Have 
Been Identified, The Most Prevalent And Clinically 
Significant Are Tpmt*3A (460G>A And 719A>G) 
And Tpmt*3C (719A>G). Four Tpmt Variants With 
Decreased Activity (Tpmt*3A, *3B, *3C And *2) Were 
Detected In More Than 80% Of Caucasians With Low/
Intermediate Tpmt Activity, While The Frequency Of 
Other Variants Is Extremely Low. 6,7,8,9,10

These Mutations Appear To Destabilize The 
Native Structure Of The Tpmt Enzyme, Resulting 
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In The Formation Of Misfolded Isoforms, Which 
Subsequently Undergo Rapid Intracellular Tpmt 
Degradation. Numerous Studies Have Linked The Onset 
Of Severe Toxicity During Thiopurine Treatment To 
The Low Tpmt Tpmt Enzyme Activity That Catalyzes 
Methylation, Thus Deactivation Of 6-Mp.11 

Determination Of Mutations In The Tpmt Gene 
Before Starting 6-Mercaptopurine Therapy Constitutes A 
Fast, Easy And Cost-Efficient Strategy To Individualize 
Thiopurine Dosing. Therefore, In Order To Avoid Life-
Threatening Side Effects In Patients Homozygous For 
Two Deficient Tpmt Alleles, A 10- 15 Fold Reduction 
Of The Standard Dose Is Recommended. However, 
Dose Adjustments For Heterozygous Individuals Are Not 
As Clearly Defined.12 

Despite The Relatively High Safety And Efficacy Of 
6- Mercaptopurine (6-Mp), Failure Due To Relapse Of 
Disease And Treatment Related Toxicities Still Occurs 
In About 20% Of The Treated Patients. 

87% Of Relapses Are Isolated In Bone Marrow, 
20% Extramedullary To Cns, 10% Extramedullary To 
Testes And 14% In Combined Locations. In 10–28% 
Of Patients Therapy Has To Be Discontinued Due To 
Adverse Events In Patients, While The Life-Threatening 
Myelosupression Frequency Is Only 1.4 To 5%. 

Of Importance To Know, Significant Adverse 
Thiopurine Treatment Outcomes Are Considered When 
There Is Dose Reduction Up To 10% And It Lasts For 
More Than 3 Months, When There Is Discontinuation 
Of Therapy For More Than 1 Week Or Patient Ends Up 
Hospitalized.13 

Novel Pharmacogenomic Biomarkers Explaining 
Thiopurines’ Genotype To Phenotype Discrepancy 

Recently, It Has Been Shown That The Pretreatment 
Determination Of Tpmt Activity Is Not Useful With 
Respect To Predicting The Efficiency Or Safety Of 
Thiopurine Therapy In All Patients. Therefore, The 
Determination Of Mutations In The Tpmt Gene Before 
Starting 6-Mp Therapy Represents A More Cost-
Efficient, Fast And Easy Strategy For Individualizing 
Thiopurine Dosing And Thus Lowering The Incidence 
Of Side Effects And Increasing The Efficacy Of The 
Treatment. However, Concordance Between Genotype 

E And Phenotype Is Not Perfect, Especially In Tpmt 
Heterozygous Individuals, Where It Can Be As Low 
As 50%. For A Certain Number Of Patients, Therefore, 
The Prediction Of Tpmt Enzyme Activity And Response 
To Therapy Are Not Possible Purely On The Basis Of 
Genotype. As A Result, It Is Of Great Importance To 
Consider Additional Influence Of Biomarkers As Mthfr, 
Tyms, Itpa, Pacsin2, Nudt15, Which Together With 
Tpmt Genotype Might Better Predict Responses To 
Thiopurine Therapy.14,15

The First Candidate Is Sam (S-Adenosylmethionine), 
The Most Important Pharmacometabolomic Marker 
In Thiopurine Therapy. Sam Is Synthetized From 
The Essential Amino Acid Methionine And Atp. Sam 
Stabilizes The 3D Structure Of Tpmt And Increases Its 
Activity, Thus Sam Reverses The 6Mp Cytotoxicity By 
Decreasing Thioguanine Nucleotides. 16 

Sam Levels Depend Largely In The Availability Of 
Folates, Especially On 5,10-Methylenetetrahydrofolate, 
Which Is Involved Directly In Sam Synthesis. Mthfr 
(5,10 Methylenetetrahydrofolate Reductase) Catalyzes 
The Conversion Of 5,10 Methylene Tetrahydrofolate 
To 5- Methyl- Tetrahydrofolate, The Major Circulating 
Form Of Folate And The Methyl Donor For Synthesis 
Of Methionine From Homocysteine. Therefore, Atp, 
Folates And Mthfr Activity All Have Potential Positive 
Effects On Sam Levels And Tpmt Activity.17

Contrary, Tyms (Thymidylate Synthetase) A 
Key Enzyme Involved On Dna Replication Catalyzes 
The Conversion Of Deoxyuridine Monophosphate 
(Dump) To Thymidine Monophosphate (Dtmp) By 
Utilizing 5-Methf As A Methyl Donor, Which Leads 
To Dihydrofolate Recycling. Thus, Tyms Constitutes 
A Competing Pathway For Mthfr And Correlates 
Negatively With Sam Levels And Tpmt Activity.17 

In Addition, Recent Studies On Thiopurines 
Revealed That The Pacsin2 (A Member Of “Protein 
Kinase C Family”) Plays A Crucial Role On Tpmt 
Activity As Well. Patients Who Have Pacsin2 Cc 
Genotype Have Higher Tpmt Activity In Comparison 
To Patients With Tt Genotype. Furthermore, Pacsin2 Is 
Related To Myelotoxicity And Gastrointestinal Toxicity 
Of Patients Treated With 6Mp.18 
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Another Important Biomarker Influencing 
Tpmt Activity Is Itpa (Inosine Triphosphatase 
Pyrophosphatase), Since Patients Having At Least One 
Nonfunctional Allele Of Itpa Are Associated With 
Longer Event Free Survival (Efs) And Lowered Risk 
Of Early Bone Marrow Relapse. It Is Possible That 
The Action Of 6Mp During The Maintenance Phase Is 
Partially Reversed By The Fully Functional Itpa Activity 
And This May Then Lead To Survival Of Leukemic 
Blasts, Resulting In The Relapse Of Disease.19 

To Conclude, Efficacy And Safety Of Thiopurine 
Therapy Relies On The Concentration Of The Patient’s 
Cytotoxic Tgn Metabolites, Which In Turn Depends On 
The Deactivation Of Thiopurines By Tpmt. The Activity 
Of Tpmt Depends Largely On The Presence Of Genetic 
Polymorphisms In Tpmt Gene And Other Additional 
Biomarkers As Mthfr, Tyms, Itpa, Pacsin2, And Nudt15 
That Must Acquire Special Attention. 

Methods For Determination Of Reactive 
Metabolites Of Thiopurines

Determining Thiopurine Metabolites Is Crucial 
On Improving Patients’ Safety, Quality And Efficacy 
Of Treatment. Thiopurine Metabolites Are Used To 
Measure Patients’ Adherence To Therapy, Optimize 
Thiopurine Dose By Either Finding Safer/Higher Doses 
If Remission Is Not Achieved, Or By Determining Dose 
Reductions Without Losing Effectiveness When Adverse 
Treatment Outcomes Occur. Furthermore, Thiopurine 
Metabolites Should Be Determined When We Change 
The Therapy, Notice Elevated Transaminases Influenced 
From Accumulation Of Inactivated Methyl Entities As 

6-Mmp, Or When We Add Adjunctive Allopurinol To 
Help On Raising The 6-Tg Metabolites And Suppress 
Formation Of 6-Mmp.20 

Thiopurine Metabolites Are Measured In Most 
Laboratories By Determining Their Concentration In 
Hemolysate. High-Performance Liquid Chromatography 
(Hplc) Is Used For The Measurements. Thioguanine 
Nucleotides (Tgn) And The Methylated Thioinosine 
Derivatives Are Not Measured Directly. Rather, 
Compounds Actually Measured Are 6-Thioguanine 
(Tg) For Tgn, And 4-Amino-5-(Methylthio)Carbonyl 
Imidazole (Amtci) For Methylated Thioinosine 
Derivatives. 6-Tg Levels Actually Combine 6-Tg, 
6-Thioguanosine (Tgr) And Tgn, While Mtci Levels 
Include 6-Mmp, Mmpr, And 6-Methylthioinosine 
Nucleotides (Metin). For Both 6-Tg And Amtci, 
The Measured Levels Include Both Nucleotides And 
Deoxynucleotides. These Deoxynucleotides Are Present 
At Low Concentrations, But There Is The Possibility 
That These Minor Deoxynucleotides May Indeed Play 
A Larger Role In The Efficacy And Adverse Thiopurine 
Treatment Outcomes. 20

The Results Are Reported In Pmol/Rbc. The 
Reported Reference Range For 6-Tgn Is 235 To 450 
Pmol/Rbc, And A Value Of 235 To 450 Is Identified 
As A Higher Likelihood Of Response To Therapy. 
A Value <235 Is Reported As Lower Likelihood Of 
Response, And A Value Above 450 Is Associated With 
A Higher Risk For Leukopenia. The Reported Reference 
Range For 6-Mmpn Is <5700, And A Level >5700 Is 
Thought To Be Associated With A Higher Chance Of 
Hepatotoxicity, As Presented On The Table 1.20 

Table 1. The Reference Range For Thiopurine Metabolites 21

6-TGN

Suboptimal dosing <235 pmol 6-TGN/8×108 red blood cells

Optimal dosing 235−450 pmol 6-TGN/8×108 red blood cells

Increasing risk for myelotoxicity and leucopenia >450 pmol 6-TGN/8×108 red blood cells

6-MMPN

Hepatotoxicity risk >5700 pmol 6-MMPN/8×108 red blood cells



Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4      891

A Quick Review On A Validated Hplc Method 
Used For Monitoring Of Thiopurine Metabolites In 
Whole Blood 

Whole Blood Has To Be Withdrawn From Healthy 
Volunteers, Who Are Treated With Aza Or 6-Mp Without 
Any Modification Of The Therapeutic Protocol For At 
Least Three Months. Patients Should Be Divided Into 
Three Groups On The Basis Of The Clinical Response 
To Thiopurine Treatment: Complete Responders 
(Persistent Remission); Partial Responders (Remission 
With Occasional Relapses); Non-Responders (Persistent 
Active Disease). Therapeutic Concentrations Of 6-Tgn 
And 6-Mmp Are Considered Between 235 And 450 
Pmol/Sxlo” Rbc, And Below 5700 Pmol/Sxlo” Rbc 
Respectively. Possible Drug Toxicity (Hematologic, 
Hepatic) Can Be Evaluated, Such Hematologic Toxicity 
Can Be Evaluated With At Least One Of These Three 
Criteria: A Lymphocyte Count < 1000/Mm3 , A Platelet 
Count < 100.0001 Mm’ And White Blood Cell Count < 
40001 Mm’, While Hepatic Toxicity Is Considered With 
Liver Transaminases > 40 U/L.22 

Sample Preparation 

Non-Fasting Peripheral Blood Should Be Collected 
In Sodium Heparin-Containing Tubes. Initially An 
Aliquot Of Wb Is Taken And Stored At -20°C Until 
Analyzed. Afterwards, The Remaining Wb Is Washed 
To Obtain Purified Rbe. In Particular, Wb Is Centrifuged 
At 1000Xg For 5 Min At Room Temperature. Plasma 
And Buffy Coat Are Discarded And Rbc Is Washed 
Twice With Isotonic Salt Solution (0.9% W/V Nacl). 
Both Purified Rbc And Wb Are Counted With A 
Cell Counting Device To Normalize Metabolite 
Concentrations To Pmol/Sx Lo’ Rbc, Aliquoted (500 
Ul.) In An Eppendorf Tube And Stored At -20°C Until 
Analyzed. 25 Ut, Of 120L/Mol/L Ls. And 50 Ul, Of 
0.5Mol/L Dtt Are Added To An Aliquot Of Rbc Or Wb. 
Proteins Are Precipitated With 100 Ul. Of 70% Hci04 , 
Vortexed For 20 Sec And Held In An Ice Bath. The Tube 
Is Then Centrifuged For 15 Min At 13,Oooxg At 4°C. 
The Supernatant Is Transferred Into A New Eppendorf 
Tube And Heated For 45 Min At 100°E. During This 
Step 6-Tgn Is Hydrolysed Into Their Corresponding 
Bases (6- Tg) And In Addition, 6-Mmp Is Converted To 
4-Amino5-(Methylthio)Carbonyl Imidazolo (Amtci) . 
After Cooling, A 100 Ul, Aliquot Is Injected Into The 

Column For Analysis.22 

Chromatographic Conditions 

Reversed-Phase Chromatography Should Be 
Performed By Using An Agilent 1200 Series Hplc System 
Consisting Of A Pump, A Degasser, An Autosampler, 
A Column Oven And A Uv Detector. Analysis Is 
Performed On A Synergi 4 11M Polarrp 80A With A 
Guard Cartridge. Analytes Are Separated By Isocratic 
Elution At Room Temperature With 1% Acetonitrile In 
0.02Mol/L Phosphate Buffer (Ph 3.5). The Total Run 
Time Is 20 Min, The Flow Rate Was 1Ml/1Min And The 
Absorbances Are Measured At 341 Nm (6-Tg), 280 Nm 
(5-Bu) And 304 Nm (6-Mmp Derivative).22 

Nonetheless, Several Studies Highlighted Significant 
Problems With The Present Methodology Of Thiopurine 
Metabolite Determinations And The Reproducibility 
Of The Assays. Great Variations Occur Depending 
On How Specimens Are Shipped And Whether 
They Are Refrigerated. For Example, Median 6-Tgn 
Concentrations On Day 7 Decrease Significantly To 
53% Of Baseline When Kept At Ambient Temperature, 
Compared With A Smaller Decrease To 90% Of Baseline 
When Refrigerated. 

A Similar Pattern Was Observed For 6-Mmp 
Measurements. Different Acids Used To Hydrolyze The 
Nucleotides Before Hplc Will Cause Variation In The 
Concentrations Of The Metabolites, And Many Are Of 
The Opinion That Specific Metabolites And Nucleotides 
Should Be Determined Individually. 

There Is Also The Consideration That The 
Concentration Of The Drug Within The Erythrocyte 
May Not Fully Correlate With The More Important 
Concentrations Within Mononuclear Cells. It Is Not 
Certain That The Measure Concentration Of The 
Metabolites In Erythrocytes Correlate With The 
Concentration In Mononuclear Cells.20 

In Terms Of 6-Tgn Metabolite Level Reproducibility, 
Studies Revealed That 6-Tgn Levels Were Reproducible 
With <10% Variability For Patients On Stable Dosing 
Over A Period Of 2 To 24 Months If Aliquots Were 
Immediately Frozen And Handled Specifically.20 
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Conclusion 

There Are Major Potential Disadvantages Of 
Testing For Thiopurine Metabolites, Such As The 
Cost-Versus-Benefit Of The Test, And Mistakes Made 
Because Of Misinterpretation Or Over-Interpretation Of 
The Results.

Yet Leaving Expenses Aside, Probably The Most 
Detrimental Outcome In The Use Of Thiopurine 
Metabolite Levels Is The Misconception By Both 
Patients And Healthcare Providers That These 
Laboratories Provide Assurance That Optimal Dosing 
Is Being Used To Prevent Complications Of Therapy. 
Despite The Assumption That Measuring Levels Will 
Prevent Adverse Effects, Clearly Most Of The Adverse 
Effects From Thiopurines Are Not Directly Related To 
6-Tgn Or 6-Mmp Levels. 

Clinical Experience Has Demonstrated That 
Infections Associated With Thiopurine Use Do Not 
Regularly Correlate With Leukopenia, And Elevated 
Transaminases Can Occur Despite Normal 6-Mmp 
Levels. Clearly, The Target Ranges Of Metabolite 
Levels Are Only Guidelines, Which Likely Apply To 
Many Patients, But Not All Patients.20 
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Abstract 

Based on the overall assessment, Indonesia has anticipated the epidemy of HIV/AIDS. However, the 
number of HIV/AIDS cases in Tulungagung District has increased a bit massively year by year. The total 
cases of HIV/AIDS from 2006 to 2018 were 2320 cases. In the last three years, the number had an increase 
of 295 cases, 324 cases, and 431 cases in 2016, 2017, and 2018 respectively. The high number of HIV/AIDS 
cases showed that some obstacles still exist to combat the HIV/AIDS in Tulungagung District. To identify 
the constraints as the basis of formulating strategies for the HIV/AIDS in Tulungagung District. We used 
a qualitative and descriptive method with an in-depth interview. Based on the in-depth interview, the 
inhibiting factors for HIV/AIDS prevention are divided into 3 factors. First, HIV/AIDS patients are still 
closed and reluctant to do medical check-ups and treatment in health facilities. Second, in terms of health 
care, health personnel still think that HIV/AIDS is an infectious disease that they keep away. Third, from 
society’s perspective, the social stigma about HIV/AIDS sufferers often exists. By knowing the obstacles 
that occur in Tulungagung District, the right strategy can be made to accelerate HIV/AIDS prevention in 
Tulungagung District. 

Keywords: constraints, HIV/AIDS, strategy, health policy, stigma, discrimination. 

Introduction

Health issues are a major concern in development 
because they affect the quality of human resources. The 
case of HIV/AIDS in Indonesia was first reported in 
1987. This is a phenomenon that is drawing the attention 
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of many people. Acquire Immune Deficiency Syndrome 
(AIDS) is a collection of symptoms of a disease caused 
by HIV (Human Immunodeficiency Virus) that is easily 
transmitted and causes death1. 
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Figure 1. Jumlah Kasus HIV/AIDS tahun 2006-2018 

Figure 1. The trend of HIV/AIDS cases in 2006-2018 

Based on age, most people with HIV / AIDS have a productive age. The average is between 25-49 years old2. 
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Figure 2. Distribution of HIV/AIDS patients by age 

The population of the Tulungagung Regency until 
2018 is 1,035,290 people3. While the number of HIV/
AIDS cases until 2018 in 2,320 cases with the number 
of male cases at 55%, and women at 45%. Based on the 
spread of risk factors, 97% is transmitted through sex, 2% 
is transmitted through perinatal, and 1% is transmitted 
through syringes2. Based on this background, the study 
aimed to find out the obstacles as a basis in formulating 
strategies in overcoming HIV/AIDS in Tulungagung 
Regency. 

Methods

The study was conducted with a qualitative 
approach, that was presented in narrative form4. Data 
collected through observation, in-depth interviews, and 
secondary data tracing in the form of documents/reports. 
In-depth interviews were conducted with selected 
informants from the Tulungagung Health Office (Head 
of the Disease Prevention Section, Head of the Infectious 
Disease Section, and managing HIV/AIDS program), 
Head of the Health Center, Health Center Doctors, AIDS 
Commission, and the HIV/AIDS community. 
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Findings

Characteristics of Respondents 

A person living with HIV/AIDS (PLWHA) is 
defined as someone who has been infected by HIV or 
who has begun to show one or more symptoms of AIDS. 
In general, most people with HIV will arrive at the AIDS 
stage within 5-10 years (average 6 years). Immune 
system damage is gradually seen in the development 
of symptoms ranging from no symptoms to clinical 
conditions with severe symptoms.

In this study, respondents were divided into several 
groups, namely 8 people living with HIV consisting of 2 
people from the Peer Support Group (PSG), 3 people from 
the transgender community (Apricot Non-Government 
Organization/NGO) and 3 people from Men Like Men 
(Pelangi NGO); Head of Disease Prevention Division, 
Head of Communicable Disease Prevention Section and 
manager of HIV/AIDS program (Health Office); Head 
of Health Center, Health Center Doctor, and manager 
of the HIV/AIDS program from Ngantru Health Center; 
and 2 people from the HIV/AIDS Commission.

Based on interviews with 8 PLWHA, information 
was obtained that PLWHA were infected with HIV 
through sexual intercourse with their partners by 
100%, aged between 25-49 years by 87.5%. Some 
underwent treatment after they learned about 50% of 
their HIV status, while the rest underwent treatment 
after complaints of comorbidities, still had not told their 
families about 25% of their HIV status. These results 
are in line with the results of previous studies which 
explain that the transmission of HIV infection through 
sexual contact is the most common. In terms of age, the 
majority of PLWHA are in the productive age category5. 

Obstacles in HIV/AIDS Control

Based on interviews with PLWHA communities, 
50% of PLWHA were initially reluctant to go to a 
health care facility. They only went to the health care 
facility after their body condition declined. After 
being examined the PLWHA found out that they 
had contracted HIV. PLWHA are reluctant to go to 
a health care facility because they are afraid of their 
condition, are afraid that their status will be known 
by the community, and they are also afraid of losing 

their jobs. This information is in line with previous 
research studies which explained that PLWHA were 
afraid of their condition and community acceptance6. 

The problems faced by PLWHA are not only 
problems of physical conditions that are declining, but 
also social problems such as discrimination. HIV/AIDS 
is considered a curse due to deviance because HIV/AIDS 
is attached to people who commit irregularities such as 
sex workers, gays, free sex offenders, and injecting drug 
users7. The stigma caused PLWHA to be reluctant to 
seek health services and social support that they could 
have received. Many PLWHA has lost their jobs and 
public services. Even a child can be refused education 
at school1. 

The obstacle in the effort to tackle HIV/AIDS is the 
lack of awareness and willingness of patients to take 
medication, such as taking Anti Retroviral Virus (ARV) 
drugs. This is due to the fear and anxiety of PLWHA 
in conducting examinations and treatment (47.9%). 
PLWHA does treatment only at the first visit but for 
further treatment, the patient does not come again to the 
Health Center to continue treatment. The results of the 
study found that the lack of awareness of PLWHA was 
also caused by the low level of patient knowledge, and 
PLWHA did not attend counseling by the counselor due 
to lack of strategic location access8. 

Stigma and Discrimination of Health Officers 
against PLWHA 

Stigma is the act of giving a social label that aims to 
discredit a person or group of people with bad views. In 
practice, stigma results in acts of discrimination that is 
the act of not recognizing or not seeking the fulfillment 
of the basic rights of individuals or groups as properly as 
human beings with dignity. Stigma and discrimination 
occur because of the perception that they are considered 
as “enemies”, “diseases”, “shameful elements of 
society”, “or those who are disobedient to the prevailing 
community or religious norms”. The implications of 
stigma and discrimination are not only for certain people 
or groups but also for families and parties related to 
their lives. UNAIDS defines stigma and discrimination 
related to HIV/AIDS as negative traits given to a person 
that causes unfair and unfair actions towards that person 
based on HIV/AIDS status1. 
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Based on the results of in-depth interviews with 
HIV/AIDS managers in Tulungagung Health Office and 
Ngantru Health Center, it can be concluded that there 
are stigma and discrimination that occurs in first-level 
service facilities against PLWHA. The forms of stigma 
and discrimination are excessive use of self-protection 
tools against PLWHA patients, underestimating and 
judging poorly, there is the labeling of PLWHA patients, 
there is no guarantee of confidentiality of test results to 
families and other health workers, and refusal to treat 
patients.

Stigma and discrimination are not only done by 
ordinary people who do not know about HIV/AIDS 
but can also be done by health workers. This finding 
is following the results of previous studies that inform 
that health workers (doctors and nurses) have a stigma 
and discriminate against PLWHA9. The results of this 
study are also in line with other studies that found that 
discriminatory behavior carried out by health workers 
against PLWHA including using personal protective 
equipment only when dealing with HIV sufferers, 
carrying out additional sterilization on equipment used 
by PLWHA, giving certain codes to PLWHA, separating 
in separate places used tools used by PLWHA, and put 
PLWHA in a separate place with the reason to maintain 
the comfort of other patients, discussing HIV status 
with others, and there are still those who refuse to treat 
PLWHA10.

Health workers should be able to minimize the 
stigma and discrimination against PLWHA because 
health workers are the spearhead of the successful 
response to HIV/AIDS. Health workers are an important 
component in various health service approaches to 
PLWHA. Health workers have the authority, among 
others, to provide health services, carry out early 
detection, make referrals, and provide counseling11. 
Besides, health workers must be able to work together 
with various parties in the prevention of HIV/AIDS in 
an area. Health workers not only play a role in terms 
of promotive, preventive, curative, and rehabilitation 
but also contribute to holistically and comprehensively. 
To support this goal, health workers must work together 
with various sectors such as NGOs, HIV care activists, 
governments, and donor agencies so that prioritized 
programs can be carried out effectively, efficiently, and 
sustainably8. 

Community Stigma and Discrimination against 
PLWHA 

As many as 55% of PLWHA in Tulungagung 
Regency are male, this is the following statistics on HIV/
AIDS cases in Indonesia in September 2014 where most 
PLWHA in Indonesia were male12. Initially, HIV/AIDS 
was more common in homosexual men, so the sexual 
activity of homosexual men was blamed as a cause of 
HIV/AIDS, but current data show that in developing 
countries heterosexual transmission is more common. 
Stigma and discrimination among respondents are more 
felt in the male group because men are more likely to 
engage in risky behaviors such as frequent changes in 
partnerships for homosexual and heterosexual couples, 
and narcotics users using needles, thereby increasing the 
risk of HIV/AIDS transmission. 

Based on the results of interviews and discussions 
with the head of the section on Prevention and Treatment 
of Communicable Diseases, HIV/AIDS program 
manager of the Tulungagung Health Office, despite 
having socialized about HIV/AIDS, the public still did 
not fully understand and be open to sufferers. In other 
words, the public also did not get the right understanding 
and information related to this one disease. As a result, 
PLWHA still often receive undue treatment, thus making 
PLWHA refuse to open their status to their spouse or 
deliberately change their behavior to avoid negative 
reactions. This reaction can certainly hamper efforts to 
intervene in the spread of HIV/AIDS.

The high community stigma against PLWHA 
in Tulungagung Regency is due to the high negative 
attitude of families and communities towards PLWHA. 
This study is in line with other studies which found 
that the factors that influence the community’s stigma 
towards PLWHA are the high negative attitude of 
families and communities towards PLWHA. This makes 
the community reject and hate the group13. 

The results of other studies also mentioned 
that stigma is the biggest barrier in preventing HIV 
transmission and treatment. Besides, the stigma against 
PLWHA also makes people who have symptoms or are 
suspected of suffering from HIV reluctant to do tests 
to find out their HIV status. Because if the results are 
positive, they are afraid of being rejected by the family, 
and especially by the couple. The emergence of stigma 
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in the community is also one of the obstacles faced in 
tackling HIV/AIDS 14. The results show the importance 
of treatment that involves partners to motivate PLWHA 
to adhere to treatment, eradicate stigma, restore hope, 
and reduce social differences. All of these methods are 
carried out to normalize PLWHA to eliminate social 
isolation15.

Knowledge about HIV/AIDS greatly influences 
one’s attitude towards people with HIV/AIDS. Stigma 
arises because of the people’s ignorance of correct and 
complete HIV/AIDS information, especially in the 
mechanism of HIV/AIDS transmission, groups of people 
at risk of contracting HIV/AIDS, and how to prevent 
it16. Providing knowledge or information related to HIV 
is one effective way to explain HIV/AIDS prevention 
and transmission17,18. Someone with good and correct 
knowledge about HIV/AIDS is expected to reduce and 
even eliminate the stigma of PLWHA19. 

HIV/AIDS Prevention Strategy in Tulungagung 
Regency 

In Tulungagung Regency, HIV/AIDS prevention 
efforts have been integrated and integrated from 
promoting healthy behavior (promotive), prevention 
of HIV/AIDS (preventive), as well as treatment and 
care (curative) and life support (support) for PLWHA. 
Preventive and promotive efforts are priority efforts 
that are carried out in a balanced manner with curative 
efforts and support for PLWHA8,20.

Promotive efforts carried out in the form of 
counseling and outreach through leaflets and posters 
as well as interactive dialogue on the radio. This step 
is in line with previous research recommendations that 
inform concrete steps that must be taken in efforts to 
tackle HIV/AIDS in the form of socialization through 
information and education communication (IEC), either 
directly (counseling, seminars/training, PMI blood 
screening), or indirectly (via posters/advertisements/ 
radio-TV broadcasts)21. 

Another preventive effort capability is the Health 
Center in Tulungagung Regency has been able to carry 
out HIV diagnosis through VCT clinic services. This 
information is consistent with previous research that 
informs health services in preventive measures, namely 
conducting tests on populations at risk of HIV. The HIV 

test is divided into two approaches, namely VCT and 
PITC, which are the first steps to ascertain whether a 
person is infected with HIV or not21. 

Curative efforts in the form of the availability of 
Care, Support, and Treatment (CST) services in 7 Health 
Service Centers, namely Dr. Iskak Hospital, Islamic 
Hospital, Ngunut Health Center, Ngantru Health Center, 
Kalidawir Health Center, Kauman Health Center, and 
Cadar Health Center. The health service center which is 
a CST has facilities to be a reference for PLWHA doing 
ARV treatment. This is to facilitate treatment for those 
who have difficulty getting referrals from first-level 
health facilities22. 

Efforts to support PLWHA are carried out by 
collaborating with the AIDS Commission and the 
PLWHA community, so PLWHA feels more comfortable 
in terms of HIV/AIDS services in the Tulungagung 
Regency. HIV/AIDS prevention is carried out jointly 
by the government, community, private sector, and 
people with HIV/AIDS with the support of international 
organizations. Communities including NGOs are the 
main actors in the implementation of countermeasures 
while the government empowers the community and 
provides assistance in the direction, guidance, and create 
a supportive atmosphere8. 

Conclusions 

Stigma and discrimination by the public and health 
workers against HIV/AIDS patients in Tulungagung 
Regency still occur frequently, for this reason, there is a 
need for continuous socialization and counseling about 
HIV/AIDS. The support of the PLWHA Community 
and the HIV/AIDS Commission is expected to be able 
to change the mindset of HIV/AIDS patients so that 
they want to get tested and undergo ARV treatment. 
By knowing the obstacles that occur in Tulungagung 
Regency, the right strategy can be formulated to 
accelerate the prevention of HIV/AIDS in Tulungagung 
Regency. 
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Abstract
Background: Hypothyroidism is a condition that occurs as a result of a malfunction in the thyroid glands 
that leads to a decrease in the secretion of their main hormones. Thyroid hormones are known to be have 
an important role in the regulating metabolism of lipids; thus, any impaired in the thyroid function causes 
a significant change in the levels of lipid. Objective: To evaluate the changes occurs for lipid levels in 
hypothyroidism patients and determine the correlation between lipids parameters and some thyroid hormones. 
Materials and Methods: The study included 45 healthy control subjects and 52 hypothyroidism patients 
who visited private doctors’ clinics in Basra, Iraq. Thyroid hormones and serum lipids were measured for 
both healthy subjects and hypothyroidism patients. Results: The study indicates an increase in the thyroid 
stimulating hormone (TSH) values for hypothyroidism patients as compared to the healthy control group 
while there is a slightly difference in the values of each of triiodothyronine (T3) and thyroxine (T4) between 
the two groups. There is a significant increase in the mean values of all lipids except for high density 
lipoprotein (HDL) in the hypothyroidism patients compared to that in healthy control subjects. The study 
presents that there is a positive correlation between TSH and all lipid parameters except for HDL which 
gives negative relation (r = - 0.20). There is a moderate correlation between TSH and non-HDL (r = 0.42) 
while the other lipids appear weak correlation (TC(r=0.14), TG (r=0.19). LDL (0.16), VLDL (0.17), and 
LDL/HDL (0.17)). There is no correlation between T4 and TC (r = 0.03), LDL (r = 0.07). non-HDL (r = 
0.04), and LDL/HDL (r = 0.06), HDL (r = - 0.02) while TG and VLDL appears weak correlation (r = - 
0.11 to each one of them). Conclusions: The study found that the abnormal change in the levels of lipids 
during hypothyroidism may increase the likelihood for occurrence of arteriosclerosis and the emergence of 
cardiovascular disease in hypothyroidism patients. There is a moderate positive relationship between TSH 
and non-HDL levels, as this indicates that non-HDL should be added to lipid profile tests as evidence of 
measuring cardiac risk in patients with hypothyroidism. 
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Introduction 

The thyroid hormones, triiodothyronine (T3) and 
thyroxine (T4) are synthesized by the follicular epithelial 
cells of the thyroid gland by utilizing from dietary iodine 

(1). Thyroid gland secretesT3 and T4hormones into the 
bloodstream, these hormones have vitally important to 
the body’s metabolism and normal development (2). 

The synthesis and secretion of thyroid hormones 
is controlled by hypothalamic-pituitary-thyroid axis 
(3). The hypothalamus secretes thyrotropin-releasing 
hormone (TRH) which alerts the thyrotrope cells in the 
anterior pituitary gland to secrete the thyroid-stimulating 
hormone (TSH), this hormone stimulates the thyroid 
cells to produce and secretetheT3 and T4 hormones (4).

Thyroid hormones enter the cells through specific 
energy-dependent carriers (5). Inside the cell, T4 is 
metabolized to T3, which then bind to its nuclear 
receptors in the target cells, which in turn activate 
T3-responsive genes. These genes modify many of 
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cell functions including the metabolism of lipids, 
carbohydrates and proteins (6, 7). 

Hypothyroidism is the most common condition in 
the thyroid diseases, it results from any condition that 
leads to a decrease in the production of hormones T3 
and T4. Hypothyroidism is associated with an abnormal 
lipids metabolism that may cause atherosclerosis and 
then lead to a cardiovascular disease (8). 

Laboratory diagnosis of hypothyroidism is mostly 
done by measuring TSH and T4 levels in the blood. 
A lower T4 levels and increased TSH levels indicate 
primary hypothyroidism. This happens when the pituitary 
gland realize that the thyroid gland doesn’t make enough 
hormones so it releases more TSH in an attempt to 
stimulate the thyroid gland to produce their hormones. 
But if the thyroid gland is not working properly, it will 
not interact with the pituitary gland signals this leads to 
high levels of TSH and low levels of T4 

(9, 10).

Thyroid hormones have an important role to 
maintain the normal cholesterol levels in the blood 
needed to meet the body’s natural requirements (11). 
Thyroid hormones regulate serum cholesterol levels 
through controlling many of its metabolic pathways like; 
stimulating vital cholesterol synthesis and export it, the 
processes of reverse transport of cholesterol from the 
peripheral tissues to the liver, activity of the receptors 
present in the liver cells that responsible on converting 
the cholesterol into bile (12). 

Hypothyroidism is a known cause of hyperlipidemia. 
the most common lipid abnormality in hypothyroidism 
patients is high cholesterol in the blood, most often the 
low-density lipoproteins (LDL), because it is the main 
lipoprotein responsible for transporting cholesterol from 
the liver to the cells of the body. Also, increase in plasma 
triglycerides (TG) may occurs due to an increased in the 
esterification of fatty acids in the liver (13). 

The value of non-high-density lipoprotein (non-
HDL) has emerged as an indicator of cardiovascular 
disease recently. its value represents the sum of the 
cholesterol accumulated in all lipoproteins, with the 
exception of HDL, such as: chylomicrons, VLDL, LDL 
and Lp (a) so it reflects the full effect of all blood lipid 
components that are involved in atherosclerosis (14). 

The current study done to determine the association 
between thyroid hormones and serum lipids in 
hypothyroidism patients and to determine which one of 
lipids affected more by these hormones. 

Material & Method

The study was conducted on fifty-two untreated 
hypothyroidism patients who visited private doctors’ 
clinics in Basra, Iraq in the period from May to December, 
2019. Also, forty-five normal healthy subjects were 
included as controls. 

Blood samples were drawn after an overnight fast 
and separated into a serum. Then the serum samples 
were analyzed for study parameters. 

The serum levels for TC, TG, and HDL were 
measured by enzymatic colorimetric assay method using 
a randox kits. VLDL and LDL were calculated using the 
Friedewald formula (15). The levels for non-HDL-C were 
calculated mathematically by subtracting HDL value 
from TC value (TC – HDL). 

Serum concentration of T3, T4 and TSH 
were measured by micro plate competitive enzyme 
immunoassay on the TOSOH system analyzers. 

The results were calculated as mean±SD, then was 
analyzed statistically by using SPSS program to find if 
there is a significantly change in the parameters levels 
between patients and control groups. p values which 
were less than or equal to 0.05 were considered to be 
statistically significant (16). 

Results

Table 1. demonstrates the values of mean ± SD of 
thyroid hormones in both hypothyroidism and control 
groups. There is a significant increase in the mean values 
of TSH in the hypothyroidism patients’ group when 
compared to that of healthy control group (p ˂ 0.0001) 
while there is no significant difference in the mean 
values of both T3 and T4 between these two groups (p = 
0.26 and p = 0.12 respectively). 

Table 2. demonstrates the values of mean ± SD for 
all lipid parameters in both hypothyroidism patients and 
healthy control groups. Comparing the levels of means 
between hypothyroidism patients and healthy control 
groups, we note that there is a high significant increase 
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in the mean values of all lipids (P < 0.0001), with the exception of HDL showing a significant decrease in mean 
values (P < 0.0001).

Table 3 appears that there is a positive correlation between TSH and all lipid parameters except for HDL which 
gives negatively relation (r = - 0.20). There is a moderate correlation between TSH and non-HDL (r = 0.42) while the 
other lipids appear weak correlation (TC (r= 0.14), TG (r= 0.19), LDL (0.16), VLDL (0.17), and LDL/HDL (0.17)). 

Table1: comparison of thyroid hormones levels between hypothyroidism patients and healthy control 
groups

Parameters Hypothyroidism patients Healthy control P value

T3 (ng/ml) 1.94 ± 0.18 1.25±0.30 0.26

T4 (µg/dl) 6.35 ± 1.61 6.92±1.79 0.12

TSH (µIU/L) 11.75 ± 2.65 1.93±0.24 0.0001

All values are given in mean ± standard deviation (SD) 

Table 2: Comparison of lipid parameters levels between hypothyroidism patients and healthy control 
groups 

Lipid Parameters (mg/dl) Hypothyroidism Patients Healthy control P value

TC 210.57±9.90 169.29±13.07 0.0001

HDL 28.78±3.70 40.17±3.18 0.0001

LDL 144.88±12.02 107.71±13.70 0.0001

TG 193.48±14.02 107.48±9.04 0.0001

VLDL 38.69±2.79 21.40±1.83 0.0001

Non-HDL 178.15±12.97 129.11±13.33 0.0001

LDL/HDL 5.12±1.00 2.69±0.42 0.0001

All values are given in mean ± standard deviation (SD) 

Table 3: Correlation coefficient (r) between TSH And lipids in hypothyroidism patients

Parameter Correlation coefficient (r)

TSH & TC 0.14

TSH & TG 0.19

TSH & LDL 0.16

TSH & HDL - 0.20

TSH & non-HDL 0.42

TSH & VLDL 0.17

TSH & LDL/HDL 0.17
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Table 4 appears no correlation between T4 and each 
of TC (r = 0.03), LDL (r = 0.07). non-HDL (r = 0.04), 
and LDL/HDL (r = 0.06), HDL (r = - 0.02) while TG 
and VLDL appears weak correlation (r = - 0.11 to each 
one of them). 

Table 4: Correlation coefficient (r) between T4 
and lipids in hypothyroidism patients

Parameter Correlation coefficient (r)

T4 & TC 0.03

T4 & TG - 0.11

T4 & LDL 0.07

T4 & HDL - 0.02

T4 & non-HDL 0.04

T4 & VLDL - 0.11

T4 & LDL/HDL 0.06

Fig. 1 shows the only negative correlation between 
TSH and lipids and that occurs only between TSH and 
HDL. 

Fig. 2 shows the only moderate correlation between 
TSH and lipids that occurs only between TSH and non-
HDL. 

 

Fig. 1: correlation between TSH and HDL 

 

Fig. 2: correlation between TSH and non-HDL 

Discussion 

The study indicates an increase in all serum lipids 
values except for the HDL in the hypothyroidism 
patients compared to that in healthy control subjects. 
Other researchers have proven the same results that 
obtained in our research (17, 18, 19). 

Hydroxy methyl glutaryal reductase (HMGCR) 
is the major enzyme responsible for regulating the 
cholesterol synthesis in the liver (20). 

There are several mechanisms interprets how 
the activity of HMGCR regulated, one of which is 
through a balance between the phosphorescent and non-
phosphorous forms in which the enzyme is exists. It has 
been observed that an increase in the non-phosphorous 
form increases the activity of the enzyme, while the 
increase in its phosphorous form reduces its activity 
(21,22). 

Special kinase enzyme, AMP-activated protein 
kinase (AMPK) is responsible for the interconversion 
between the phosphorescent and non-phosphorous 
forms of HCGM enzyme (23). 

Subclinical hypothyroidism characterized by a rise 
in the serum TSH levels with normal values for both T3 
and T4. Several studies indicate that high TSH levels in 
hypothyroidism cause inhibition to the AMPK activation 
in the 

liver which make activation for HMGCR by 
increasing its dephosphorylation form and this in turn 
stimulate the synthesis of cholesterol and increase its 
serum levels (24, 25). 

The most common explanation for increased LDL 
levels in patients with hypothyroidism is the effect of 
thyroid hormones on LDL receptors, as these hormones 
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works to lower the ratio of these receptors which leads to 
a decrease in the clearance of LDL from the bloodstream 
(26). 

The rise in the serum TG in hypothyroidism 
patients may be due to the effect of thyroid hormones on 
lipoprotein lipase enzyme, which cause decrease in its 
efficacy and this works to reduced clearance of TG from 
its rich lipoproteins and hence elevated in the serum TG 
levels occurs (27, 28). 

The thyroid hormones effects on the HDL 
metabolism is through the activities of cholesterol 
transport protein (CETP) and hepatic lipase (HL) 
enzymes associated with HDL metabolism. CETP is 
responsible for transporting cholesterol esters from 
HDL2 to VLDL and IDL and backward transfer for TG 
into HDL2. TG is then hydrolyzed by HL into fatty acids, 
at this point HDL2 changes to be HDL3. Thus, HL is the 
enzyme responsible for lipid analysis by converting IDL 
to LDL and HDL2 to HDL3 

(29, 30).

Correlation analysis for our study showed a moderate 
positive relationship between the levels of TSH and non-
HDL in hypothyroidism patients’ group. This finding is 
consistent with the results of other studies (31, 32). 

The non-HDL test can be considered as an important 
indicator of cardiovascular disease because its value 
expresses the total number of the cholesterol present in 
all particles that causes atherosclerosis (33). 

Conclusion 

The results of our research indicated that 
hypothyroidism has a significant impact on blood 
lipid levels, especially those responsible on causing 
atherosclerosis that leading to vascular heart disease. 
Considering a non-HDL test as a primary goal for 
measuring dyslipidemia with other lipid parameters as 
a useful indicator for measuring heart risks in patients 
with hypothyroidism. 
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Abstract
Storage of Platelet Concentrate (PC) can cause changes in thrombocyte quality that affect thrombocyte 
viability and decrease hemostatic function. All biochemical, structural and functional changes to platelets 
during storage in the Blood Bank are known as platelet storage lesions. To analyze the effect of storage 
length on changes in thrombocyte morphology and function as well as the metabolic parameters of platelet 
concentrate bag components. This was an analytical study with time series design. Sampling was done 
consecutively. Samples were new PC bags which were processed and stored at room temperature with 
agitation during June-July 2019 in the Blood Bank of the Dr. Soetomo General Hospital, Surabaya. 
Examination of platelet count and MPV were performed to determine morphological changes and metabolic 
parameters like pH, pCO2, and pO2 on day 1, day 3, and day 5th. Data were analyzed by using Shapiro-Wilk 
test, Paired t test and Wilcoxon Signed Rank Test. There were significant changes in MPV, pH, and pCO2 
values during storage (p <0.05). However, there were no significant changes in platelet count and pO2 
value. Metabolic changes in PC bag were obtained but there was no decrease in platelet count so that the PC 
component was still feasible to be given to the patient. Further research is needed for other parameters that 
can be affected by the storage process. 

Keywords: Platelet concentrate, platelet storage lesion, quality. 

Introduction 

Platelets are blood cells that play an important 
role in hemostasis. Indications for platelet transfusion 
are for prophylaxis or hemostatic therapy in patients 
with congenital or acquired thrombocytopenia or 
thrombocytopathy. Over the years, there is an increase 
of the need for platelet transfusion due to the increasing 
number of patients with thrombocytopenia and platelet 
function disorder1. Platelet transfusion demand per 
month in 2018 at the Dr. Soetomo General Hospital 
were 2,442 platelet concentrate (PC) blood bags for 
about 325 patients, each patient needed 7-8 PC blood 

bags (Blood Bank Data of the Dr. Soetomo General 
Hospital in 2018).

Platelet transfusion is a challenging life-saving 
procedure in blood transfusion services because of the 
short shelf life of platelets. The American Association 
of Blood Banks (AABB) recommends storing platelets 
by constant agitation at room temperature (20-24 °C) for 
5 days1. Storage at room temperature can cause platelet 
metabolic activity 60% lower when compared to storage 
at 37 °C2.

The shelf life of PC blood components is limited 
because of the risk of microbial contamination and 
during the storage process platelets are susceptible to 
environmental changes that can affect the quality which 
is known as platelet storage lesions3. This change in 
quality can have a potentially negative impact on platelet 
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viability and hemostatic function4. The mechanism that 
causes platelet storage lesion is very multifactorial and 
not clearly understood. Several factors including blood 
tapping method, component manufacturing process, 
storage and manipulation after blood tapping can cause 
platelet storage lesions5.

Previous studies have shown that the PC blood 
component is adequately maintained if stored for 5 days 
and after that there can be a progressive loss of viability 
and platelet function during platelet storage6. Several 
laboratory examinations can be carried out to detect 
changes in quality, such as platelet count and Mean 
Platelet Volume (MPV) tests to detect morphological 
changes and to check metabolic parameters such as pH, 
pO2 and pCO2 to determine platelet viability during the 
storage process4.

Platelet indices such as platelet count and MPV are 
used as markers to maintain PC quality control and are 
considered to represent changes in platelet shape caused 
by storage. An assessment of MPV values   is used to see 
platelet storage lesions because MPV correlates with 
changes in platelet morphology during PC storage. The 
discoid platelet form correlates with viability in vivo 
after being transfused to the patient. Platelet discoid 
shape and the presence of swirling in stored PCs can be 
observed before they are transfused as quality control 
of platelet function present in PCs6. This study aimed to 
analyze the effect of storage duration on morphological 
changes (platelet count and MPV) and metabolic 
parameters (pH, pCO2, and pO2) Platelet Concentrate 
(PC) blood components, which were assessed at storage 
days 1, day 3, and day 5th. 

Materials and Methods

Samples were newly processed PCs stored at room 
temperature with agitation from June to July 2019 at 

the Blood Bank of the Dr. Soetomo General Hospital, 
Surabaya, Indonesia. PC samples had passed screening 
tests for infectious disease through blood transfusion, 
namely hepatitis B, hepatitis C, HIV, and syphilis. PC 
blood bag manufacturing activities were carried out in 
the Blood Transfusion Unit of Dr. Soetomo General 
Hospital. PC was prepared using the platelet rich plasma 
(PRP) method, 350 mL of whole blood that has been 
tapped from voluntary donors was put into a triple 
blood bag that already contained anticoagulant Citrate 
Phosphate Dextrose Adenine (CPDA). After settling for 
about 30 minutes, whole blood was centrifuged using 
a Rotixa 50 RS centrifuge at 375 g for 15 minutes at 
22 °C to obtain PRP. After PRP was formed, the blood 
was centrifuged again at a speed of 1,500 g for 15 
minutes, then the platelet poor plasma (PPP) supernatant 
was separated and platelet residue was resuspended 
with an average plasma volume of 60±0.9 mL. On the 
first day of storage, platelet samples were taken from 
a blood bag tube and inserted into a tube containing 
EDTA anticoagulants as well as syringes that already 
contained heparin anticoagulants. Then a platelet count 
and MPV were examined using a Sysmex XN 1000 
hematological analyzer to determine morphological 
changes and examine metabolic parameters such as pH, 
pCO2, and pO2 using the BGA Gem 3500 instrument. 
The remaining PC blood components were stored at 22-
24 °C using an agitator to be re-examined. The same 
method used for the first day of sampling was done for 
the third day and fifth day of sampling. 

Result and Discussion

This study used 30 PC blood component bags. In 
the morphological parameters, the platelet count did 
not change significantly but the MPV value increased 
significantly between day 1 to day 3, between day 3 to 
day 5 and between day 1 and day 5 (p <0.05) (Table 1). 

Table 1. Platelet Morphology Parameters. 

Samples
Storage p Value

Day-1 Day-3 Day-5 1-D3 1-D5 3-D5

Platelets (x103 µL) 653.80±209.84 678.06±192.37 664.20±210.32 .103 .500 .052

MPV (fl) 7.79±0.36 7.98±0.38 8.29±0.37 .001 .000 .000
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Note: n = 30. Data shown as X±SD. p <0.05 significance. SD = standard devation. MPV = mean platelet volume. 

Table 2 showed the results of metabolic parameters examination of the PC bag. Obtained a significant decrease 
in pH parameters between day 1 to day 3, between day 3 to day 5 and between day 1 and day 5 (p <0.05) and for the 
pCO2 parameter there was a significant decrease between day 1 to day 3 and day 1 to day 5 (p <0.05). There were no 
significant changes in pO2 parameters on day 1, day 3 and day 5. 

Table 2. Metabolic Parameters.

Variables Storage p Value
Day-1 Day-3 Day-5 D1-D3 D1-D5 D3-D5

pH 7.33±0.12 7.26±0.16 7.20±0.15 0.007 0.000 0.000
pO2 

(mmHg) 99.70±28.26 96.96±27.14 91.56±27.44 0.603 0.112 0.331
pCO2 

(mmHg) 30.63±8.52 26.80±5.86 25.66±4.33 0.009 0.002 0.111

Note: n = 30. Data shown as X ± SD. p <0.05 significance. SD = standard deviation. 

Figure 1. Relationship of morphological parameters with metabolic parameters on day 1.

 

Based on the Figure 1, the relationship between platelet variables and pH, pH and pCO2, as well as pCO2 and 
pO2 on the first day had a negative correlation while the relationship between pH and pO2 variables on the first day 
had a positive correlation. 

Figure 2. Relationship of morphological parameters with metabolic parameters on day 3.

It could be concluded from Figure 2 that the relationship between platelet variables and pH, platelets and pO2, 
platelets and HCO3, pH and pCO2, and pCO2 and pO2 on day 3 had a negative correlation while the relationship of 
platelet variables and pCO2, pH and pO2, also pH and HCO3 on day 3 were positively correlated. 
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Figure 3. Relationship of morphological parameters with metabolic parameters on day 5. 

The Figure 3 showed that the relationship between 
platelet variables and pH, platelets and pO2, platelets 
and HCO3, pH and pCO2, and pCO2 and pO2 on day 
5 had a negative correlation while the relationship of 
platelet variables and pCO2, pH and pO2, also pH and 
pCO2, HCO3 on day 5 had a positive correlation.

Platelets can become active when exposed to foreign 
surfaces, the presence of trauma, low pH, agonists 
(thrombin, ADP), and shear stress. After activation, 
platelets lose their discoid shape and become more 
spherical with multiple pseudopods7,8. Exposure to shear 
stress such as centrifugation when making components9, 
not only activates platelets but can also cause platelet 
lysis and calpain activation. This platelet lysis can cause 
the accumulation of cytosolic lactate dehydrogenase 
(LDH) and the release of granular contents. Activated 
calpain (protease) will cause cytoskeletal proteins such 
as actin, talin, and actin-binding protein to degrade and 
produce microvesicles which can cause a decrease in 
MPV value8,10.

In contrast, the results showed that there was a 
significant increase in MPV values   on day 1, day 3 and 
day 5. This was possible because the change in platelet 
shape due to the centrifugation process was indicated by 
a low MPV value on day 1 and then increased on day 3 
and day 5 so that showed that platelet morphology was 
still viable. Increased MPV values   were in the normal 
range of 7.4-10.4 fl5. This study showed that the platelet 
count decreased on the fifth day of storage but the 
decrease was not significant so it was still considered 
good. This could be caused by the effect of platelet 
storage lesions that occurred due to cell lysis caused by 
activation of platelets which can progressively result in 
accumulation of metabolic waste, a gradual decrease in 
the function and viability of platelets1.

This study also showed a significant decrease in 
pH during storage. The American Association of Blood 
Banks (AABB) recommends that platelets with pH <6.2 
and pH> 7.4 cannot be used for transfusion, pH of PC 
components in this study ranged from 7.20-7.33 so PC 
was considered to be in a good and tolerable condition5. 
Platelet metabolic activity continued during the storage 
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process. Storage temperature could affect pH, glucose 
consumption and lactate production. The effect of 
a decreased pH (<6.8) can cause the morphology of 
platelets to begin to change dramatically when the pH 
dropped below 6.0 resulting in irreversible deformation 
and loss of platelet viability6,9,12.

During storage, the metabolic activity of platelets 
caused the consumption of O2 and CO2 production 
resulting in a downward trend in O2 and an increase 
in CO2 in the PC bag3. This second generation PC bag 
is more gas permeable, causing gas exchange to occur 
more easily across the walls of the PC bag and there is 
no buildup of CO2 levels and a decrease in O2 levels5. 
The results of this study showed a significant decrease in 
pCO2 however pO2 decreased not significantly. This was 
presumably because the PC bag used in this study had an 
adequate gas exchange ability.

Murphy and Gardner were the first researchers to 
state the importance of the influence of agitators on 
the quality of platelets stored at room temperature. The 
researchers observed that if PC was stored in a small 
container or not using an agitator caused the pH to 
drop rapidly below 6.0. Low pH levels could directly 
affect post-transfusion recovery. The researchers 
claimed that this happened because the gas exchange 
in the PC bag was affected by the quality of the bag 
used13. The process of agitation on PC could guarantee 
continuous oxygenation of platelets, O2 could enter the 
bag and excess CO2 could be removed so that the use 
of agitators caused an adequate gas exchange in the PC 
bag, preventing the buildup of lactic acid and decrease 
of pH12,13,14.

Based on the results obtained in this study, PC storage 
for five days resulted a change in metabolic activity and 
cell morphology but was still within tolerable limits. PC 
storage in the Blood Transfusion Unit of the Dr. Soetomo 
General Hospital, Surabaya, Indonesia has followed the 
temperature and agitation requirements as recommended 
by AABB. This study only examined the effect of storage 
duration on metabolic activity and cell morphology, but 
there are still many other parameters that can undergo 
changes during the PC storage process such as platelet 
aggregation function, bacterial contamination, cytokines 
produced during storage and other materials. This was a 
limitation in this study. 

Conclusion

In sum, PC storage for 5 days caused a decrease in 
pH and pCO2 values as well as a significant increase in 
MPV but still within tolerable limits. Platelet count was 
not significantly affected therefore it can be concluded 
that PC samples was still in viable condition after being 
stored for five days. Further research is needed for other 
parameters that can be affected by the storage process.
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Abstract
Background: Biliary atresia is the most common cause of cholestasis in infants caused by intrauterine 
and neonatal inflammatory process leads to progressive biliary tract obstruction and fibrosis. Risk factors 
are expected to contribute in the disease type. Many studies have been done to determine the risk factors 
of biliary atresia. Yet, there is still limited information about risk factors in Indonesia. This study aims to 
determine the risk factors contributing to biliary atresia in East Java, Indonesia.

Methods: This cross-sectional study collected 219 medical record data of cholestasis patients during January 
2010 to April 2017 that met the inclusion criteria. 85 of them were diagnosed with biliary atresia. Selected 
prenatal and postnatal risk factor were evaluated and analyzed.

Result: There were significant results in maternal age on pregnancy (p= 0.009), parity (p= 0.035), and 
gestational age (p= 0.005) among 85 patients which were diagnosed with biliary atresia. The regression test 
showed significant result on those 3 factors.

Conclusion: Maternal age on pregnancy, parity, and gestational age are the prenatal and postnatal risk 
factors that contribute to the biliary atresia incidence. These results are expected to be used as one of the 
providing information regarding prenatal and postnatal risk factors for pediatric biliary atresia in East Java, 
Indonesia
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Background

Biliary atresia is well known as a progressive 
obstructive cholangiopathy affecting biliary tract, both 
in the intrahepatic and extrahepatic tract, resulting 
in cirrhosis, liver failure, and death if it is not well 
treated. It also becomes the most common cause 

of pediatric cholestasis besides infection and α-1 
antitrypsin deficiency1. Despite the poor prognosis 
and complications in delayed diagnosis, the clear 
etiology and pathophysiology are remained unknown. 
The incidences of biliary atresia are reported around 
the world. Biliary atresia seems to be more commonly 
occurred in Asia than Europe or America, with the 
incidence approximately 1:8000 in Asia compared to 1: 
15,000-20,000 in Europe or America2,3. Another study 
also stated that Asia-pacific region (1:3300) has higher 
biliary atresia incidence than Europe (1:18000)4.

The initial findings of this disease are quite similar 
to other condition like physiological neonatal icteric, 
thus the diagnosis is likely to be delayed and the 
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prognosis becomes worse. There are two major forms of 
biliary atresia, embryonic form, which is related to other 
congenital disorders, and perinatal form, where normal 
bile duct underwent fibro-obliteration during perinatal 
period3. Some risk factors, including environment, 
prenatal, and postnatal risk factors, play significant role 
to determine the type and form of biliary atresia. 

Many researches around the world have been 
done to describe the risk factors of biliary atresia 
incidences. Previous study reported that genetical 
factor or chromosome alteration, viral-induced immune 
dysregulation, maternal disease including gestational 
diabetes, are several factors that affect the incidence 
of biliary atresia3. Another older study suggests that 
maternal age, parity and gravidity, gestational age, 
Intrauterine Growth Retardation (IUGR), birth weight, 
and race/ethnic as the potential risk factors for pediatric 
biliary atresia5. The clear However, in Indonesia, data 
showing the biliary atresia risk factors is still limited. The 
authors aim to describe both the prenatal and postnatal 
risk factors in children with biliary atresia.

Methods and Materials

This was a cross-sectional study conducted in 
April 2017 using medical record data of children aged 
a-month-old to 72-months-old that were diagnosed with 
cholestasis in pediatric hepatology outpatient ward in 
Dr. Soetomo Hospital Surabaya during January 2010 to 
April 2017. Any incomplete data in medical record were 
excluded.

The diagnosis of biliary atresia was decided based on 
clinical manifestation (icteric, acholic stool), laboratory 
finding (direct bilirubin > 2 mg/dL if total bilirubin < 
5 mg/dL, or 20% of total bilirubin if its value > 5 mg/
dL), and histological findings of liver biopsy (ductular 
proliferation, periportal fibrosis, and bile plug). 

We evaluated the maternal age on pregnancy, 
maternal history on pregnancy, and maternal parity as 
the prenatal risk factors and Birth weight, gestational 
age, gender, plurality, anti CMV serology as postnatal 
risk factors. The data were collected and analyzed by 
chi square and prevalence ratio was evaluated for 
subsequently. All statistical analysis was conducted 
using SPSS version 25. 

Result

There were total 219 patients with cholestasis that met the inclusion criteria. Among those patients, 85 patients 
(38.8%) were diagnosed with biliary atresia and 134 (61.2 %) were not biliary atresia. The characteristics of the 
subjects were depicted in table 1.

Table 1. Data Characteristic Including Prenatal and Postnatal Risk Factors of Biliary Atresia 

Characteristic Profile Biliary Atresia (n=85) Non-Biliary Atresia (n=134)

Age
0-6 m.o

6 m.o – 12 m.o
12 m.o – 36 m.o
36 m.o – 72 m.o

51 (41.5 %)
28 (35.0 %)

5 (50 %)
1 (16.7 %)

72 (58.5 %)
52 (65.0 %)
5 (50.0 %)
5 (83.3 %)

Gender
Girl
Boy

49 (44.5 %)
36 (33.0 %)

61 (55.5 %)
73 (67.0 %)

Domicile
Surabaya

Outside Surabaya
34 (38.2 %)
51 (39.2 %)

55 (61.8 %)
79 (60.8 %)
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Maternal Age on Pregnancy
< 35 y.o.
≥ 35 y.o.

38 (31.1 %)
47 (48.5 %)

84 (68.9 %)
50 (51.5 %) 

Maternal history on pregnancy
Hypertension

Diabetes Mellitus
Healthy

19 (48.7 %)
14 (43.8 %)
52 (35.1 %)

20 (51.3 %)
18 (56.3 %)
96 (64.9 %)

Maternal Parity
< 5 times
≥ 5 times

41 (32.5 %)
44 (47.3 %)

85 (67.5 %)
49 (52.7 %)

Birth Weight
< 2500 g
≥ 2500 g

35 (39.8 %)
50 (38.2 %)

53 (60.2 %)
81 (61.8 %)

Gestational Age
Premature

Aterm
51 (48.6 %)
34 (29.8 %)

54 (51.4 %)
80 (70.2 %)

Plurality
Single

Multiple
81 (38.2 %)
4 (57.1 %)

131 (61.8 %)
3 (42.9 %)

Ig G and Ig M anti-CMV
IGM +
IgG +

Ig G and Ig M +

11 (28.2 %)
42 (37.5 %)
32 (47.1 %)

28 (71.8 %)
70 (62.5 %)
36 (52.9 %)

In Table 2, the Chi square bivariate analysis showed that maternal age on pregnancy (p= 0.009, PR= 2.07) 
and parity (0.035) differed significantly, in contrast with the maternal history on pregnancy (p= 0.247, PR= 1.86). 
Furthermore, Table 3 presented the analysis result on postnatal risk factors, where gestational age (p= 0.005, PR= 
1.27-3.86) was the only risk factor in postnatal that differed significantly. 

Table 2. Prenatal Risk Factors in Pediatric Biliary Atresia

Variable n (%) Prevalence Ratio 
(PR) CI 95% P

Maternal age on pregnancy
< 35 y.o.
≥ 35 y.o.

38 (44.7)
47 (55.3)

2.07 1.19-3.61 0.009 

Maternal history on pregnancy
Hypertension

Diabetes Mellitus
Healthy

19 (22.4)
14 (16.5)
52 (61.2)

- - - 

Maternal parity
< 5 times
≥ 5 times

41 (48.2)
44 (51.8)

1.86 1.07-3.23 0.035 

Cont... Table 1. Data Characteristic Including Prenatal and Postnatal Risk Factors of Biliary Atresia 
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Table 3. Postnatal Risk Factors in Pediatric Biliary Atresia

Variable N (%) PR CI 95 % P

Gender
Girl
Boy

49 (57.6)
36 (42.4)

- - 0.096 

Birth Weight
< 2500 g
≥ 2500 g

35 (41.2)
50 (58.8)

- - 0.888 

Gestational Age
Premature

Aterm
51 (60.0)
34 (40.0)

2.22 1.27-3.86 0.005 

IgG and IgM anti CMV
IgM +
IgG +

IgG and IgM +

11 (12.9)
42 (49.4)
32 (47.1)

- - 0.144 

Plurality
Single

Multiple
81 (95.3)
4 (4.7)

- - 0.435 

The logistic regression analysis showed that maternal age on pregnancy (p= 0.002), parity (p= 0.015), and 
gestational age (p= 0.002) are 3 most influential factors on the biliary atresia incidence. The data is depicted in table 
4.

Table 4. Multivariate Analysis on Prenatal and Postnatal Risk Factors in Pediatric Biliary Atresia

Risk Factors Exp(B) CI 95% P

Maternal age on pregnancy 0.383 0.21 – 0.69 0.002

Parity 0.482 0.26 – 0.86 0.015

Gestational Age 0.386 0.21 – 0.70 0.002

Gender 0.594 0.33 – 1.06 0.081

Constant 1.972

Discussion

Among 219 patients, 85 patients were diagnosed 
with biliary atresia. The diagnosis is based on clinical 
manifestation, laboratory finding, and histological 
finding after liver biopsy. Liver biopsy procedure has 
been known as a predictor and differentiator between 
biliary atresia and non-biliary atresia in cholestasis 

patient6,7. There are more non-biliary atresia patients 
than biliary atresia in this study. Some other studies 
stated differently that biliary atresia is the most cause of 
cholestasis in children5,8.

The advanced maternal age (≥ 35 y.o) on pregnancy 
is associated with unfavorable outcome of delivery 
(premature, low birth weight, other complications)9. A 
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study done in Sweden showed the similar result with 
this study where a mother whose age ≥ 35 years old has 
higher risk to have a children with biliary atresia5. Old 
maternal age on pregnancy is a fetomaternal factor that 
contribute to biliary atresia incidence. Older mother is 
associated with oocyte aging, history of prior disease, 
and chromosome abnormalities toward the baby10,11.

Maternal history on pregnancy, including asthma, 
diabetes mellitus, epilepsy, urinary tract infection, 
respiratory infection, gastrointestinal infection, and 
healthy. A study stated that there is no significant 
association between maternal history on pregnancy with 
the biliary atresia incidence12. Another study stated that 
diabetes mellitus and hypertension are included to risk 
factors of biliary atresia incidence. In diabetes mellitus 
mother, vascular disfunction stimulate the hypoxia-
induced ischemia in fetal liver vascularization13. 
Furthermore, gestational hypertension can cause several 
complications and poor outcome, including premature 
delivery, intrauterine growth retardation (IUGR), and 
death. High blood pressure decreases the placental blood 
flow and creates circulation disruption and nutrition 
transfer delay that lead to premature delivery. Direct 
association between gestational hypertension and biliary 
atresia incidence has not been established, but it may 
affect the biliary atresia incidence through the premature 
delivery incidence3.

High parity rate is defined as maternal delivery event 
more than 5 times with gestational age in each pregnancy 
is more than 20 weeks14. The parity data finding in this 
study has similar result in other studies5,14. A study 
assumed that higher parity leads to a potential risk factor 
of having fetal growth abnormalities, including low birth 
weight and premature delivery, but the mechanism is 
still unknown14.

Birth weight is classified into two groups, low birth 
weight (< 2500 gram) and normal birth weight (≥ 2500 
gram). a low birth weight is associated with sequences 
of public health problem consequences15. Previous 
study showed that there is no significant association 
between low birth weight and biliary atresia incidence, 
but premature delivery has significant association with 
this disease5. Prematurity has been reported as a risk 
factor for biliary atresia incidence despite of unclear 
mechanism. Some previous studies have reported the 

significant association between biliary atresia and 
prematurity16–18.

Gender has been suggested as one of the risk factors 
of biliary atresia. Many studies have been evaluating how 
gender differences affect the biliary atresia incidence 
with the different results. An epidemiological study in 
Korea discovered that female infant has higher risk in 
biliary atresia incidence that male infant19. Other studies 
also showed similar result20,21. On the other hand, a 
study in Sweden stated differently that higher biliary 
atresia prevalence found in male infants than female5.

Plurality defined as the number of the children born 
in a delivery. A study in Texas reported a biliary atresia 
incidence in monozygotic/identical twins. A recent meta-
analysis study of 12 articles stated that biliary atresia is 
found in almost half of twin subjects with monozygotic 
and dizygotic twins share the same proportion22.

Conclusion

Among several prenatal factors that have been 
established, the presence of maternal age ≥ 35 years 
old on pregnancy and maternal parity (≥ 5 times) are 
two times higher to develop a biliary atresia. Whereas 
in postnatal factor, presence of prematurity risks twice 
higher to develop a biliary atresia. This study result may 
be a providing information to determine the risk factors 
of biliary atresia in Indonesia. Conflict of interest : 
None declared.
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specific grants from any funding agency in the public, 
commercial, or not-for-profit sectors.
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Abstract 
Background: Acharan sulfate, a new glycosaminoglycan isolated from Achatina fulica, obtained from Kediri, 
East Java, Indonesia, plays a big role in wound healing process, because it can promote re-epithelialization. 
Purpose: This study aims to prove that extract of Achatina fulica mucous will increase the number of basal 
epithelial cells of the wound incision in the back of white male rats of wistar strain. Method: This research 
was done by an in-vivo experimental laboratory, using 14 white male rats of wistar strain that given an 
incision injury in the back with a length of ± 2 cm and depth of ± 2 mm. They were divided into two treatment 
groups, that are control group which is the incision wounds were given saline solutions; and treatment group 
which is the incision wounds were given an extract of Achatina fulica mucous with crude acharan sulfate 
level is 86,74%. This treatment is given 3 ml once a day for five days. On the sixth day, biopsy was carried 
out to make a histological specimen, then evaluate under a microscope to account the number of basal 
epithelial cells of the wound incision. Then statistical analysis was conducted by using independent samples 
t-test with α=0,05. Results: There were significant differences between two treatment group, that are the 
number of basal epithelial cells in control group and treatment group (p<0,05). Conclusion: Extract of 
Achatina fulica mucous with crude acharan sulfate level is 86,74% increase the number of basal epithelial 
cells of the wound incision in the back of white male rats of wistar strain. 

Key words: wound healing, re-epithelialization, achatina fulica, acharan sulfate, snail mucous 
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Introduction

Wound is a type of damage to body tissues due to 
an injury or trauma that disrupts the regular continuity 
of tissue structure1. In dentistry, dental treatment 
procedures are often related to wounds, such as tooth 
extraction, scaling, thrush.

Achatina fulica, is an animal that can be found 
anywhere and still consumed by Indonesian2, and it’s 
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a identity fauna for the city of Kediri3. Their mucous 
contains a glycosaminoglycan secreted from the grains 
in the snail’s body located on the outer surface, as a result 
of exposure to stress on the snail4. This content is called 
the acharan sulfate that contains most of the repeated 
disaccharide units from →4)-2-acetamido-2-deoxy-α-D 
glucopyranose(1→4)-2-sulfo-α-L-idopyranosyluronic 
acid(1→ (GicNAc-IdoA2SO3

-)5. 

Based on previous study by Martins, Maria de 
Fatima et.al, even though snail mucous applied in 
different forms, the results showed that both treatment 
group have faster wound healing, and better healing 
process than control group6. Therefore, Snail mucous is 
widely developed abroad for cosmetics.

DOI Number: 10.37506/ijfmt.v14i4.11611
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Tissue re-epithelialization is one of the stages in 
the wound healing process9 after the inflammatory 
stage. In this stage, there is an interaction between cells 
and extracellular matrix10,11, fibroblast proliferation, 
angiogenesis, and wound contraction12. In the 
proliferative phase, fibroblasts synthesize collagen and 
glycosaminoglycans, which will interact with each 
other and play a role in wound contraction. While 
glycosaminoglycans themselves can stimulate the re-
epithelialization process by increasing the growth 
and differentiation of epithelial cells and stimulate 
cell migration13,14,15. This study is expected to prove 
that glycosaminoglycans in Achatina fulica mucous 
namely acharan sulfate can help the process of re-
epithelialization in wound healing marked by an increase 
in the number of basal epithelial cells of the wound, so 
that later can be used as an alternative drug to accelerate 
wound healing16. 

Material and Method

This study is an experimental17 laboratory 
conducted on 14 white wistar strain male rats, obtained 
from the Laboratory of Biochemistry, Faculty of 
Medicine, Airlangga University, around 2.5-3 months 
old, bodyweight ranges from 150-200 grams, physically 
healthy and possible to be sampled, after being 
maintained for 3-4 days to adapt, in the same places, 
conditions, and feed at the study site. The experimental 
animals were divided into two treatment groups, 7 male 
rats in control group (treated with saline water), and 7 
male rats in treatment groups (treated with snail mucous 
extract).

Achatina fulica Mucous Isolation 

This study used around 50 snails (Achatina fulica) 
obtained from Kediri, East Java. Snail mucous of 
Achatina fulica is collected by stimulating the body 
surface of the snails for 30-60 seconds using an electric 
shock from 6 pieces 1.5-volt battery that configured in 
parallel set up. Snail mucous obtained is around 550-600 
ml and collected in a bottle, then stored in a freezer and 
will be defrosted when used18,19.

Water-soluble snail mucous is obtained by mixing 
it with water (aquadest) twice the sample volume. Then 
add 1% potassium acetate to ethyl alcohol five times 
the volume of the sample, and the mixture is put on 

magnetic stirrer in refrigerator at 40°C overnight. After 
that, the water-soluble extract was centrifuged at 8000 X 
g for 30 minutes20.

The sediment obtained was then measured in 
volume and dissolved in distilled water 2.5 times the 
sample volume and 5% cetylpyridinium chloride as 
much as 5/8 times the sample volume, then stored for 
1 hour at room temperature. After 1 hour, the mixture 
was centrifuged at 8000 X g for 30 minutes, then the 
precipitate was dissolved in 2.5M NaCl by ¼ sample 
volume at 450°C for 30 minutes. After that, the sample 
is purified by adding ethanol 3 times the volume of the 
sample, then let stand for 1 hour and then the mixture is 
centrifuged at 2900 X g (4000 rpm) for 30 minutes.

Precipitation obtained was diluted again with tris-
HCL pH 8.0 to obtain snail mucous extract of ethanol 
precipitation as a result of re-suspension. The results 
of the re-suspension were collected and then stored 
in -80°C, then freeze dry was carried out to obtain 
concentrated snail mucous extract which is easy to store 
and contains crude acharan sulfate18–20. The results 
obtained are in the form of brownish solids (granules) 
containing crude acharan sulfate, which is calculated 
using the Biuret method, amounting to 86.74% of the 
weight. The weight of snail mucous extract is 1260 mg 
using digital weighing instrument with an accuracy of 
up to 0.01 gr.

Treatment Procedure

Before doing the incission, shave the hair that covers 
the skin of rats’s back that will be incised with a razor 
blade and then cleaned with antiseptic, and then giving 
inhalation anesthesia to experimental animals.

Each group was given the following treatment:

The Control Group (CG) and the Treatment Group 
(TG) made incisions with length ± 2 cm and depth of ± 
2 mm, full thickness, until the muscular layer (fascia) is 
seen, using a scalpel.

The incision wound on CG was irrigated with saline 
water while in the TG was dripped with snail mucous 
extract diluted with distilled water (10 mg/ml) each of 3 
ml, for 5 days by using sterile syringe.

On the 6th day, a biopsy was performed, including 
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the normal tissue, then the tissue was fixed with 10% 
formalin solution and microscopic preparations were 
made. For all specimens, cutting with a microtome 
was done with a thickness of 5 μ and stained with 
Hematoxylin Eosin (HE).

The wound on the back of rats that were exposed 
as a result of biopsy were sutured and given antiseptics.

After histological preparations were obtained, then 
photographed with a camera (min. 3 megapixels and 5x 
optical zoom) in one field of view with the aid of a 400x 

magnification light microscope. The number of basal 
epithelial cells wound was calculated by counting the 
number of cylindrical epithelial cells sitting on the basal 
stratum within the wound margins23 then entered in a 
computer and calculated manually with the help of the 
Image Tool program from the computer. 

Results

Data from calculation on the number of wound 
basal epithelial cells in each treatment group were then 
analyzed using a statistical test with a significance level 
(α) = 0.05.

Table 1: The number of basal epithelial cells along with their statistical test values.

Sample
Basal epithelial cells count

Control group Treatment group

1 44 78

2 40 69

3 37 67

4 46 66

5 51 77

6 32 74

7 47 94

Mean 42.4286 75.0000

Standard Deviation 6.50275 9.62635

Sig. Levene’s Test 0.546

Sig. Kolmogorov-smirnov Test 0.990 0.835

Sig. Independent samples t-test 0.000

Based on the table above, the results of the Levene’s 
test, to find out the data variance, are the p value=0.546> 
α=0.05, which means that the average population 
of the two variants is the same or homogeneous 
data. Kolmogorov-smirnov test is to determine the 
distribution of data, the results obtained in CG that the 
p value=0.990> α=0.05, which means that in the CG, 
the distribution data is normal. And for TG, the results 
obtained are p value=0.835> α=0.05, which means that 
in the TG, the distribution data is normal. The results of 
the independent samples t-test, to find out whether there 
were significant differences between each treatment 

group, p value=0,000< α=0.05 which means that there 
are significant differences in the number of basal 
epithelial cells between the CG and the TG. 

Discussion

Microscopically, the wound area looks different from 
the surrounding healthy tissue, namely the proliferation 
of fibroblasts, capillary proliferation, and collagen fibers 
appear irregular. In addition to the visible difference 
in the number of basal epithelial cells between the CG 
and the TG, there was also a difference in the wound 
closure process, namely in the CG there were three 
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preparations whose wounds had not closed or had not 
formed an intercellular bridge from the new epithelial 
cells, whereas in the TG there is only one preparation. 
This can be caused by several factors, intrinsic or 
extrinsic. Intrinsic factors include age, health status, 
nutrition, oxygenation and tissue perfusion. Extrinsic 
factors include poor surgical and suturing techniques, 
drugs, wound management, psychosocial/psychological 
stress, and risk of infection due to unclean wounds26,27. 

From the various factors, the probable cause in this study 
is poor wound management, because on the second 
day of evaluation it turned out that the gauze dressing 
detached in one of the TG so that the wound was not 
protected, making the wound area able to move and can 
be disturbed by other rat, causing the healing process to 
be interrupted. In addition, in the TG, the wound closure 
process was faster and an increase in the number of basal 
epithelial cells showed a thicker epidermal layer after 
measured using specific computer software. 

Figure 1. Microscopic features in the CG, location of the wound (A), basal epithelial cells in the basal 
stratum (B), epidermal thickness=82.7 um (C). 

Figure 2. Microscopic features in the TG, location of the wound (A), basal epithelial cells in the basal 
stratum (B), epidermal thickness=223.8 um (C). 

This is because the TG was administered with 
Achatina fulica mucous extract which contained crude 
acharan sulfate. Acharan sulfate plays a role in the 
integrity of the basal membrane by interacting with basal 

membrane components such as fibronectin, laminin, and 
type IV collagen. The level of expression and quality of 
it will have an effect on re-epithelialization, epidermal 
growth, and basal keratinocyte (epithelial cell) growth 
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reactions during re-epithelialization28. 

The basal epithelial cells plays a role in cell mitosis and renewal of epidermal cells16. In other words, the 
epithelium growth center is located in this layer. Therefore, if the number of basal epithelial cells increases, the 
growth of epithelial cells in the upper layers will also increase. This is what causes the thickness of the epidermis in 
the TG thicker than the CG. 

Figure 3. Macroscopic feautre of the incision wound on the 3rd day after injury, the CG (A), the TG (B). 

Figure 4. Macroscopic picture of the incision wound on the 5th day after injury, the CG (A), the TG (B). 

Macroscopically, there was not too much difference 
between the CG and the TG. In the TG, it can be seen 
that the closure of the wound looks better, less crust, and 
the wound looks unmarked compared to the CG. This 
is because glycosaminoglycans when interacting with 
collagen will play a role in wound contraction, provide 
sufficient strength during the remodeling phase, inhibit 
excessive collagenesis by blocking the cleavage site of 
collagen so that it will affect collagen fibrous deposition 
in vivo15. Therefore, the formation of scar tissue is fewer 
in TG than the CG. This proves that the administration 
of Achatina fulica mucous extract plays a better role in 
wound healing than natural healing without outside help. 

Conclusion

There was a significant difference between the 
number of basal epithelial cells in the CG and the TG 
with 86.74% crude archaran sulfate. This proves that the 
administration of Achatina fulica mucous extract with 
86.74% crude acharan sulfate can increase the number 

of basal epithelial cells in the skin incision wounds of 
the white wistar strain male rats.
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Abstract

The wearing of turbans or head scarves is mandatory for practising Sikh men and women. Religious mandates 
stipulate that nothing may be placed on top of the turban (scarf), thus making it impossible for practicing Sikhs to 
wear protective motorcycle helmets. To honour the freedom of religious expression, many jurisdictions, including 
India, have exempted Sikhs from mandatory helmet laws. Despite studies into the efficacy of protective helmets 
while riding ‘two-wheelers,’ little is known about the protective potential of turbans. This paper represents a review 
of Indian literature (277 studies) related to head injuries sustained in road traffic accidents involving two-wheelers. 
This review shows that the extant literature is of limited value when trying to understand the extent of the protective 
potential of turbans and that systematic, evidence-based epidemiological studies derived from hospital admissions 
and forensic examinations are required.

Keywords: Turban; helmet; road traffic accidents; cranial trauma

Introduction

In Sikhism, the practice of permitting body hair 
to grow naturally expresses respect for the perfection 
of God’s creation, a tradition that reaches back to the 
Khalsa code defined by the tenth guru [1]. Consequently, 
all practising Sikhs, men and women, are forbidden 
to cut their hair, while men are also not permitted to 
trim or shave their beard. To avoid impurities, the hair 
is covered with a piece of cloth (patka) in private and 
with a turban when in public, which also serves as an 
outward symbol of Sikh faith. Turban and unshorn hair 
are important marks of a Sikh male’s identity, even 
among Sikhs who do not live in complete accordance 
with Khalsa traditions [2]. As male Sikhs may not cover 
their hair by any form other than by a turban, this rules 
out wearing caps, hats, or other head gear, as well as 
the wearing of helmets (as they are a form of a cap). 
The same applies to practising Sikh women who would 
wear a head scarf or a turban. Furthermore, according 
to Sikh religious practices, no further head coverings 
may be placed over turbans [3]. This dissonance sets 
up a potential for conflict between national road safety 

regulations and the cultural expectations of Sikh men.

In India, as well as in numerous other jurisdictions, 
Sikhs are exempt from the mandatory requirement 
of protective helmets while riding ‘two-wheelers,’ a 
generic term which encompasses mopeds, motorcycles 
and scooters as well as bicycles. Given that throughout 
India two wheeler accidents are the major cause of 
head injury [4], and that helmets have a high efficacy of 
protecting riders and pillion passengers from traumatic 
head injuries, the exemption for Sikhs has been widely 
criticised by the Indian medical profession, which aims to 
overturn it. Despite studies into the efficacy of protective 
helmets while riding ‘two-wheelers,’ however, there is 
only a limited number of observational studies on the 
protective potential of turbans. 

This paper was conceptualised during background 
research into how the cultural mandate to wear turbans 
meshes with the legal requirements to wear protective 
head gear during work and recreational pursuits[5]. It was 
assumed that data on the relative performance of turbans 
as protective head gear would be readily available in the 
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Indian literature given the volume of research carried 
out on two-wheeler accidents in the country. Relevant 
data proved to be more elusive, creating an impetus for 
a formal review.

This review canvasses the attitudes and incidence of 
helmet use as well as the state of knowledge regarding 
the effects of helmet or turban use on head injuries as 
well as the nature of cranial trauma sustained in two 
wheeler accidents.

Methodology

This paper systematically reviews the extant 
literature but is not based on a systematic review. The 
methodology espoused a combination of systematic 
database searches with snowballing. In total, 277 papers, 
theses and reports were identified for this review, of 
which 223 could be evaluated for content. For details 
see the Supplementary Data file.

Results

A large number of studies (37.5%), although mainly 
based on autopsy or clinical data, remain at a too generic 
level to provide useful data for the research question 
at hand, as they neither discuss helmet use nor do they 
provide sufficient detail on the distribution of cranial 
injuries. Several studies place considerable emphasis on 
peripheral, but presumably easy obtainable data, such as 
the time of day when accidents occur or even the socio-
economic and educational status and professions of the 
victims but then fail to report in more detail on injury 
patterns and injury severity as purported in the article 
titles.

From a regional perspective, one might assume that 
studies conducted in the wider Punjab area of both India 
(Chandigarh and Punjab State) and Pakistan (Punjab 
Province) would be more likely to comment on the 
wearing of turbans as an influencing fact. This, however, 
this was not the case (for references see Supplementary 
Data file).

Attitudes and incidence of Helmet Use

Although the use of helmets when riding two-
wheelers is mandatory in India [6 §129] unless the rider 
and pillion passenger are Sikhs, compliance is lax and 
the enforcement is lacking or inconsistent.[7]

A number of studies have been conducted that 
examine the extent of helmet use and the rationale for not 
wearing them. The main arguments by participants put 
forward against helmet use are discomfort, especially in 
a tropical climate, helmet cost, inability to hear, but also 
fear of hair loss or that the nature or speed of the trip did 
not warrant one, even though studies have shown that 
many understand the rationale for wearing a helmet (for 
references see Supplementary Data file).

The literature on helmet use is largely silent in 
turbans as alternatives. While some studies identify the 
religious affiliation of participants, they fail to consider 
the use of turbans in their analysis [19]. Likewise, some 
studies in the Punjab and Ladakh areas discuss the 
lack of preparedness to wear helmets [20], but do not to 
classify any other headwear among non-helmet wearing 
motorcyclists. The exception is a study of the attitudes 
of female pillion riders in Delhi, which showed that Sikh 
women were more likely to be opposed to mandatory 
helmet laws than Hindu women [21].

Effects of Helmet or Turban Use

Many studies reporting on head/cranial injuries 
caused by two-wheeler accidents note the beneficial 
effects of helmet use (21.3 %). Only very rarely, 
however, do they pass informed comment on the nature 
or other types head protection, i.e. comparing helmets 
with turbans. In many instances the extent of protection 
provided by a turban is either simply assumed or noted 
as a possible mitigating factor of unknown benefit, but is 
not formally assessed.

Mohan, et al. 22 were the first to discuss various 
forms of head protection in their seminal study ‘Helmet 
and head injury study of crash-involved motorcyclists 
in Delhi.’ The authors noted that “[s]ome Sikhs believe 
that turbans provide some protection, but our study 
showed no evidence of this” even in single-vehicle 
crashes with speeds as slow as 15 km/h. Another study of 
motorcyclists in Delhi by Grimm and Treibich 23,Grimm 
and Treibich 24, showed that two-wheeler riders wearing 
turbans drive on average more slowly and appear more 
risk averse than riders with helmets.

In the late 1980s, Sood, examining over 300 cases 
of head trauma caused by motorcycle accidents in New 
Delhi, however, noted that “[t]heir head injury incidence 
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and severity was midway between that of drivers with 
helmets and without, suggesting that the turban offers 
some degree of protection” [25], in particular in lesser 
accidents. A 2009 study of fatal two-wheeler accidents 
at Patiala noted that turbans appeared to provide partial 
protection [26]. None of the studies, however, are 
systematic, evidence-based epidemiological studies that 
compare hospital admissions and forensic examinations 
of head injuries.

Nature of Cranial Trauma

Even though a large number of papers comments 
on the beneficial effects of wearing helmets (see above), 
the reviewed papers provide little formal data that 
specifically examine the location of cranial fractures 
among two-wheeler riders not wearing an approved 
safety-helmet. In most cases, the trauma loci are only 
broadly described. For example, setting aside cranio-
facial injuries (which will only be protected by full face 
helmets), a study in Chennai found that the majority of 
fractures appear to be in the temporo-parietal region 
(40%), followed by fractures of the frontal bone (15%). 
Occipital fractures were the least common (7.5%)[27]. 
This appears to be a universal pattern as similar patterns 
were reported from various parts of India, Pakistan and 
Bangladesh (Table S4).

Discussion

Observational studies outside the realm of road 
traffic accidents are limited in scope and detail, such as 
studies on the impact of blast injuries to the ear sustained 
by soldiers [28,29] and on head injuries sustained by 
batsmen during professional cricket matches [30]. 

Grimm and Treibich 23 noted that “drivers tend to 
compensate between speed and helmet use: the Sikhs 
who cannot wear a helmet because of the turban, drive, 
on average, slower.” Mohan, et al. 22, however, noted 
that turbans provided no appreciable protection even in 
single-vehicle crashes with speeds as slow as 15 km/h. 

The level of protection a turban might afford 
its wearer is dependent on its type. A doumalla, for 
example, a double length turban of ten or more meters, 
has considerably more fabric covering the sides of the 
parietal bones as well as the top of the cranium than 
other turban types. Canvassing publicly accessible 
imagery of Sikh on two-wheelers (via Flickr and other 
photo hosting sites), the most common types of turbans 
worn are the pag(ri), a double width turban of five to six 
metres length, and the dastar a single width turban of 
four to six meters length. The pag has fewer but thicker 
layers of cloth on the sides then the dastar, and, critically, 
has a thicker coverage on the top of the cranium.

Experimental studies simulating the performance of 
a turban against blunt head impacts at various locations 
of the skull have shown that a turban buffers the impact, 
especially at the sides, front and rear of the head, albeit 
below the levels of a safety helmet. Setting aside the 
location of the joora (top knot) at the front of the head, 
the turban has no meaningful effect in the case of a blunt 
impact on the crown as there the covering with turban 
material is the thinnest (usually only one layer, Figure 
1) [31,32]. In both experimental studies a dastar was used.

Unlike a helmet of near uniform thickness, a turban 
is wound round the head and thus provides differential 
covering depending on the extent of overlap between 
the individual layers. A turban-covered skull therefore 
exhibits different zones of protection against blunt 
impact, which need to be taken into account when 
examining cranial trauma. Figure 1 shows the relative 
thickness of cloth covering at various parts of the skull, 
ranging from three to a single layer.

As noted above, little formal data have been 
published that specifically examine the location of 
cranial fractures among motorbike riders not wearing an 
approved safety-helmet. In most studies, the observations 
of cranial trauma are kept at such a general level (e.g. 
temporo-parietal region’) that it is impossible to draw 
any conclusions about the prospective buffering effect a 
turban might have. 
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Figure 1. Schematic protection provided by a turban. The darker, the more layers. The dashed outline 
shows the approximate location of the joora which provides additional buffering. Base image of skull: 

Wikimedia.

Directions for future research

As this review has shown, the extant literature of 
head injuries sustained in two-wheeler accidents is 
of limited value when trying to understand the extant 
of the protective potential of turbans. The published 
data are too patchy and inconsistent to be informative. 
More rigour and in particular more detail in reporting 
is required. Systematic, evidence-based epidemiological 
studies derived from hospital admissions and forensic 
examinations are lacking. There is a need for a full 
systematic study that compares the number of fatal vs. 
non-fatal head injuries sustained during motorcycle or 
bicycle accidents of both drivers and passengers, and 
correlates theses with the wearing of protective head 
gear (helmet or turban). The forensic departments are 
eminently situated to provide this.
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Abstract
Background. Baby Spa can fulfill three basic needs of babies that is physical needs biological needs, 
emotional needs, affection needs, stimulation needs. This baby massage contains touch substances such as 
affection voice or talking, eyes contract, action and spa. Baby spa is also one of stimulation substances which 
will stimulate structure development as well as the function of working the cores in brain. This research aims 
to analyze the influence of baby spa toward growth and development rough and smooth motoric babies 
who have age 3 – 12 months in the subdistrict Lapongkoda disrict of Tempe Wajo regency. Material and 
Methods. The type of research used was an quasi experiment study design. The sampling method uses 
simple random sampling. The study was conducted in July – August 2019. The number of sampling was 32 
people. The population and research sample are babies in the subdistrict Lapongkoda disrict of Tempe Wajo 
regency. The data analysis technique used in this is T-test. Results. The result of research indicates that there 
are influences of babies weight growth after doing baby spa p (0,000) <p (0.05), influences of development 
rough motoric after doing baby spa p (0,000) <p (0.05), influences of development smooth motoric after 
doing baby spa p (0,000) <p (0.05). Conclusion. These findings showed growth and development motoric 
babies, age 3 – 12 months, can be improved by providing baby spa treatment. It is recommended that the 
Efforts that need to be considered for health workers are developing baby spa promotion and education as 
well as baby massage to baby’s parents so that the needs regarding increasing baby’s motor growth and 
development can be met. 

Keywords: Baby Spa, growth, development, motoric, age 

Introduction

Baby spa (baby massage) is a new trend in caring 
for babies, baby spa has long been practiced to optimize 
the growth and development of infants. Growth and 
development are a process that is continuous, which 
starts from the baby in the womb until adulthood. [1], [2] 

Age 3-12 months is a very important age for baby’s 
development. This age is in the most rapid growth and 
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development stage. Developmental movements occur in 
the brain as a center of intelligence, then in all sensory 
organs such as hearing, vision, smell, taste, touch and 
balance organs. Science and technology are advancing, 
and so are the areas of baby development and growth. 
The tradition of how to care for babies inherited by our 
ancestors turned out after scientific research proved to 
have many benefits. One tradition that has been proven 
to help the development of early infancy rapidly is infant 
massage. [2], [3], [4] 

One of the developments in infants in the earliest 
days is motor development, which includes gross and 
fine motor skills. Coarse motor is body movements that 
use large muscles, 90% or all parts of the body affected 
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by maturity itself. Fine motor is a movement that uses 
fine muscles or certain parts of the body, which is 
influenced by the opportunity to learn and practice. The 
incidence of general developmental delay is not known 
with certainty, but it is estimated that around 1-3% of 
children under 6 years a general developmental delay. 
Monitoring the status of growth and development fell to 
23.1% this is because Indonesia is making progress in 
the program. [5], [6], [7] 

Overcoming the problems of growth and 
developmental disorders and motor delays, baby 
massages can be given a child’s limbs to stimulate motor 
development so that its development is appropriate for 
its age, because infant massage can stimulate muscles, 
bones and organ systems to function optimally. The baby 
spa influences the development of gross motor skills of 
infants aged 6-9 months in My Baby Spa. At this time, 
especially in the region not knowing about baby spa 
treatments that can help in increasing the growth and 
development of their babies. 8], [9] 

Material and Methods

The type of research used was an quasi experiment 
study design. The sampling method uses simple random 
sampling. The study was conducted in July – August 
2019. The number of sampling was 32 people (the 
intervention group were 16 people and the control group 
were also 16 people). The population and research 
sample are babies in the subdistrict Lapongkoda disrict 
of Tempe Wajo regency. The data analysis technique 
used in this is Paired T-test. 

Results

The data used in this study amounted to 32 people 
with ages 3-12 years in babies in the subdistrict 
Lapongkoda Disrict of Tempe Wajo regency with 
variable body weight, rough and smooth motoric. 
The results of these measurements can be seen in the 
following table 

Table 1. Baby’s Weight Before and After Baby Spa

Age
(Months-Years)

Baby’s Weight

Intervention (Baby Spa)
Control (Stimulation)

Pretest Posttest Percent Pretest Posttest Percent

3 5000 6200 24 6700 6300 -5

4 6200 7000 12 6500 7100 9

5 6100 7000 14 7700 7900 2

5 6500 7300 12 6800 7200 5

6 7900 8500 7 8400 8000 -4

6 7300 7900 8 8100 8500 4

7 6600 7300 10 7200 7700 6

7 7400 8000 8 8900 8500 -4

8 7000 6800 -2 8800 8600 -2

8 8100 9000 11 8100 8100 0

9 9200 10500 14 8200 8500 3

9 9500 10800 13 9200 9000 -2

10 8600 10750 25 8700 9200 5

10 9200 10700 16 9700 9000 -7

11 10100 11000 8 9700 10000 3

12 9900 10700 8 10100 10400 2
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Table 1 shows that 8.0% to 25.0% experienced weight gain, and -2% of infants lost weight (intervention group). 
Infants who gained weight with a total increase of 2.0 to 12.0%, and -2% to -7% experienced weight loss (control 
group). 

Table 2. Growth, Rough and Smooth Motoric Development Before and After Baby Spa

Age
(Months-

Years)

Rough Motoric Smooth Motoric

Intervention
(Baby Spa

Control
(Stimulation)

Intervention
(Baby spa)

Control
(Stimulation)

Pre
Test

Post
Test

Per
Cent

Pre
Test

Post
test 

Per
cent

Pre
Test

Post
Test

Per
cent

Pre test
Post
test

Per
Cent

3 1 2 25 1 1 0 2 2 0 1 1 0

4 2 3 25 2 2 0 1 2 50 1 1 0

5 2 3 25 2 2 0 1 2 50 1 2 1

5 3 4 25 2 2 0 1 2 50 1 2 1

6 3 4 25 1 1 0 2 3 25 1 1 0

6 3 4 25 1 1 0 3 4 25 2 2 0

7 3 4 25 1 1 0 4 4 0 1 1 0

7 2 3 25 2 3 25 2 2 0 2 2 0

8 3 4 25 2 3 25 3 4 25 3 3 0

8 3 3 0 3 4 25 3 4 25 4 4 0

9 3 3 0 1 2 25 1 2 50 3 3 0

9 2 3 25 2 2 0 1 2 50 3 3 0

10 2 3 25 2 3 25 1 2 50 1 1 0

10 2 3 25 1 1 0 1 2 50 2 2 0

11 2 3 25 3 3 0 1 2 50 2 2 0

Table 2 shows that there were 14 baby showing rough motoric improvement with a value of 25% and there were 
2 infants who did not show gross motoric improvement, including 4 infants who showed gross motoric improvement 
(25%) and 12 infants who did not show rough motoric improvement (control group). 13 babies (1% -0.5%) who 
showed improvement in smooth motoric, 3 baby who did not show any change (intervention group), 2 baby (1%) 
who showed smooth motor and 14 baby who did not show Increased fine motor skills.

Table 3. Test Results Pretest- Posttest of Growth and Development of Baby

Variable N Mean SD SE p value

Baby’s Weight
Pretest 16 7787.5 1521.35 380.37

0.000
Posttest 16 8715.63 1750.4 437.6

Rough Motoric
Pretest 16 2.25 0.619 0.154

0.000
Posttest 16 3.25 0.577 0.144

Smooth Motoric
Pretest 16 2.37 0.957 0.239

0.000
Posttest 16 3.19 0.981 0.245
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Table 3 shows that changes in infant weight gain, 
rough and smooth motorized pretest-posttest p (0,000) 
<p (0.05) which means that there is an effect of giving 
a baby spa on baby motoric growth and development. 

Discussion

The results of research conducted in the subdistrict 
Lapongkoda disrict of Tempe Wajo regency, showed 
that the average baby given baby spa treatment or baby 
massage experienced an increase in body weight, and 
experienced an increase in the development of rough 
motoric and smooth motoric infants. Babies will learn 
new things through massage that requires a variety 
of touches given, the aroma of massage oil, to the 
communication with which the mother enters with him. 
Massage conducted during this research will stimulate 
the baby to produce substances in the brain that are 
very good for its development in the form of myelin. 
These substances function to regulate nerve impulses 
associated with the motor and sensory abilities of the 
baby for the better. [10], [11] 

The results showed that in the intervention group 
that was given a baby spa, good weight growth (93.75%), 
babies who were given a baby spa in the form of 
massage and swimming babies experienced weight gain 
between (8.0%) to (25.0%) increase, whereas babies 
with underweight baby (6.25%). This is supported by 
the theory that baby massage is beneficial in increasing 
baby’s growth, which is to increase body weight, where 
massage in infants can stimulate the baby’s body to 
produce certain hormones or enzymes that ultimately 
form enzymes that will empty the stomach so that 
triggers hunger in infants, the more babies take breast 
milk the faster they gain weight. 

The 47% of premature babies who received massage 
therapy actually experienced better weight gain when 
compared to premature babies who were not massaged 
at all. After a massage the blood circulation in the baby’s 
body turns out to be smooth. Babies who have received 
baby spa treatment show more active rough and smooth 
motorized skills than before. Babies who initially show 
signs of immature rough motoric skills, after a baby spa 
treatment performed for a month showed perfect rough 
motoric skills. Baby spa treatments also respond to 
smooth motoric skills without the help of parents. [12] 

The results of this study are in line with research 
by Susila I (2017) that the action of baby spa in the 
intervention group experienced a significant weight gain 
compared to the control group. This is caused by giving 
massage to the baby at least once a day can stimulate the 
vagus nerve which will stimulate intestinal peristalsis, so 
that it will accelerate emptying of the stomach, thereby 
stimulating the baby’s appetite and the baby will quickly 
feel hungry. [13] 

This statement is in accordance with the results of 
research conducted by Umi Kulsum (2014) that babies 
who are routinely massaged will have an increase in 
body weight of 4.11% compared to babies who have 
not been massaged. Ardiana. D (2013) explains that 
babies who are stimulated through touch or massage will 
experience vagus nerve tone (10th brain nerve) massage 
can stimulate increased levels of the enzyme absorption 
of gastrin and insulin which can increase body weight. 
[14], [15], [16] 

Statistical results of the Paired T-test of the 
intervention group showed p (0,000) <p (0.05) so that 
it could be concluded that there was a significant effect 
on the gross motor babies of infants in spas. Massage 
can produce biochemical effects consisting of increased 
levels of serotonin which can produce physical effects 
in infants that produce an optimal increase that requires 
increased motor ability. Kusumastuti et al (2016) 
concluded that infants (3-6 months) who received a spa 
baby had better gross motor development compared to 
infants who did not get a massage. This is consistent 
with the results of research conducted by Budy, et al 
(2015). Indicates the development of the baby after 
the baby spa shows that the respondents increase the 
increase in rough motoric. Based on the facts of the 
study, descriptively it was seen that the baby spa gave 
priority to the development of special infants in rough 
motoric skills. [17], [18], [19], [20] 

Research conducted by Wati (2017) shows that 
there is an effect of infant massage on rough motoric 
development in infants aged 3-4 months with a result 
of p (0.001) <p (0.05) in the baby’s ability to crawl, lift 
his head and hold for more than one minute by raising 
head 45o-90o, the baby’s ability from supine sleeping 
position then the head is raised to a sitting position, 
and the ability to roll or tilt toward the stomach. The 
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rough motoric development shown by the baby after 
being given a baby spa treatment is that the baby is more 
perfect raising his head, sitting faster, crawling and then 
sitting as he was in the original position, as well as when 
given a toy, the baby responds quickly when invited to 
play, the toy is released then searched and gives it to 
people the old. [21], [22]

Likewise in smooth motoric skills, babies tend to 
show friendly nature to researchers by smiling, looking 
at researchers as if they want to be invited to play, besides 
that some babies are also good at moving toys from one 
hand to another, babies are more focused looking at one 
the object in front of it.

The results of the Paired T-test of the intervention 
group showed that p (0,000) <p (0.05) showed that 
there was a significant effect on the smooth motoric of 
the baby after the baby spa was performed, indicating a 
good smooth motoric. The results of the Paired T-test of 
the control group showed p (0.164) <p (0.05) so that it 
can be concluded that there was no significant effect on 
the baby’s smooth motoric.

Massage conducted regularly also affects the 
baby’s smooth motoric movements, where massage can 
produce biochemical effects in the form of increased 
levels of serotin which can produce physical effects in 
infants in the form of optimal growth so that motor skills 
increase. This is in line with research by Kristianingsih 
A, Baniyah S et al (2017) which shows that babies 
who get baby massage have better motor development 
than babies who don’t get baby massage. Spa babies 
on fine motor development in infants aged 3-6 months 
have a significant effect. The results of smooth motoric 
development in the intervention group experienced 
an increase in the number of infants that matched 
development at the time of the post test. [23]

Conclusion

These findings showed growth and development 
motoric babies, age 3 – 12 months, can be improved by 
providing baby spa treatment. It is recommended that 
the Efforts that need to be considered for health workers 
are developing baby spa promotion and education 
as well as baby massage to baby’s parents so that the 
needs regarding increasing baby’s motor growth and 
development can be met. 
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Abstract
This study assessed working period and resting period in handling return roll (RR) in laboratory. Deliveries 
of a RR involve a shoulder/elbow-mode of carriage. Workers usually prefer the Carry On Shoulder (COS) 
(Gendong), or Carry On Elbow (COE) (Manggul) modes. The objective of the research are to measure 
Working Period (WP) and Resting Period (RP) that converted into heart rate (HR) and oxygen uptake 
(VO2). Eight healthy male subjects performed shoulder/elbow-mode carrying. The type of research was a 
experimental study. Lifting with the shoulder method feels lighter and takes distance much longer. The rest 
period for the shoulder method has shorter rest periods because the work is lighter while carrying a longer 
rest period based on ANOVA test on the effect of inclination, load and lifting methods on Working and 
Resting Periods. 

Keywords: working period, resting period, carrying on the shoulder/elbow; heart rate; VO2; manual 
handling, mining environment.
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Introduction

Lifting activity is very common in the 
manufacturing industry or service industry. Throughout 
the years, research has examined the physiological and 
biomechanical implications of load carrying. Manual 

handling activities at working environment can result in 
a wide range of Musculo Skeletal Disorders (MSDs)1. 
MSDs were most frequently reported in workers with 
less than 5 years or more than 20 years of mining 
experience. 

Several studies have been conducted in mine about 
musculoskeletal risk factors that occur in mines2. Risk 
factors in mine; occupational and individual factors 
in mine3, physiological workload evaluation when 
carrying a load4. Duration of working has been studied 
by researcher5, 6. Some of these studies do not discuss 
work periods when lifting. 

DOI Number: 10.37506/ijfmt.v14i4.11614
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Figure 1 : Mining workers carrying RR in mining area environment (a,b) and in laboratory (c,d) using 
Fitmate Pro Cosmed7 

The study of lifting methods in manuals material 
handling comparing mining environment and laboratory 
environment based on measurements of heart rate 
and oxygen consumption carried out experimentally 
is relatively rare. To overcome this gap, this study 
examines method between Gendong (Carry On Elbow, 
COE) and Manggul Carry On Shoulder (COS), how to 
model the relationship between COE and COS methods, 
inclination, and travel time when carrying RR (figure 1). 
Many studies have carried out8,9, but they not include 
length of work period and rest period. 

Material and Methods

Lifting activities are carried out on the treadmill 
(Woodway and TechnoGym) arranged in Figure 2. First, 
oxygen cells installed in FitmatePro, flow meter mask 
is placed on respondent’s face and pole is placed on 
chest according to the position of the heart to detect HR. 
Flow meter (Figure 2) is connected to FitmatePro and 
pole is connected using WiFi. While participants stood 
on a treadmill (Woodway) and walk on a treadmill at a 
speed of 3.5 km/h, with an inclination vary between 10o, 
20o, and 30o. Participants were walking on a treadmill 
carrying 20kg return rolls (RR). 

Figure 2. Schematic diagram of experimental MMH study
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This research started with data sources obtained by 
designing an experiment2 and the stages in WP and RP 
determined as follows:

Firstly, looking at the output pattern of FitmatePro 
for eight respondents. Secondly, determine the average. 
Thirdly, determine time and distance when HR 100 bpm 
to 160 bpm. Fourthly, determine the amount of rest time 
when the average decrease in HR from 160 bpm to 140 
bpm. After break then start again by looking at previous 
pattern up to HR 160 bpm. After that, return to first step.

The following is analysis of the results of the 
measurement WP and RP10 using ANOVA Method. 
Firstly, make a tabulation data of the Working Period 
(WP) and Resting Period (RP) (table 1). Then conduct 
ANOVA analysis for WP (Table 2)

The model formed from two factorial experiment 
design where first factor is level three inclination (100, 
200, and 300) and second factor is two levels load (20 kg 
and 24 kg) where the block is method of lifting which 
are applied to WP of the compilation of respondents, 
lifting the load :

( )ÐÐÐÐ jk
y η β α τ ατ ε= + + + + +

Where :

ijky  = observation at β to - i and treatment a to –j, 
treatment t to-k

h = average value of all observations

iβ =  block effect (method), i = 1, 2 with 1 = carrying 
of elbow dan 2 = carrying of shoulder

jα =  inclination block effect, j = 1, 2, 3 with 1 = 
100, 2 = 200, and 3 = 300.

kτ =  loads treatment effect, j = 1, 2 with 1 = 20, 
dan 2 = 24.

jkατ =  interaction effect of two treatments are the 
interaction between inclination and load 

Just like the one above to calculate the RP, the 
model is same as the one written above, only variable yijk 
replaced with a RP. The model formed from two factorial 
experimental designs where first factor is inclination of 
three levels (100, 200, and 300) and second factor is the 
load of goods with two levels (20 kg and 24 kg) where 
the block is located. method of lifting weights. and 
Manggul) that are applied to measure RP.

Results

a) Duration Of Working Period and Resting Period 
When Lifting A Return Roll

After manual lifting experiment, working periods 
can be calculated and tabulated in table 1 which contain 
data of responses from 8 respondents tested carrying 
of shoulder method, 20 kg load and inclination 10. 
The responses obtained in the form of a heart rate and 
length of lifting weights. Working period when lifting is 
tabulated as well. 

Table 1 contain data of responses from 8 respondents 
who were tested using shoulder method, 20 kg load and 
inclination 20. The responses obtained were in the form 
of a HR and duration of lifting varied. It is shown in this 
figure shoulder activities require distance much more far 
away, and the respondents have durability where one 
minute equals 58.3 meters.

b) Effect of Inclination, Load and Lifting Methods 
on Working and Resting Period

1) Effect of Inclination, Load and Lift Method on 
Working Period (Minutes)

Following is an experimental design effect of 
inclination, load and lift method on the WP (Minutes). 
Factorial Design model formed with two treatments 
and one block. (table 1). ANOVA results in Table 2 
show that all null hypotheses state they are rejected 
significantly because all P values are below confidence 
level (α = 0.05). 
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Table 1. Working Period, Resting Period and Distance Travel based on inclination, load and lifting 
methods (minutes)

Working Period based on inclination, load and lifting methods (minutes)

Inclination

Lifting Methods

COS (Carrying On Shoulder) COE (Carrying On Elbow)

Load 20kg Load 24kg Load 20kg Load 24

10o 7.89 3.94 5.46 2.86

20o 3.64 3.46 2.70 2.51

30o 2.85 2.98 2.69 2.50

Resting Period based on inclination, load and lifting methods (meters)

Inclination

Lifting Methods

COS (Carrying On Shoulder) COE (Carrying On Elbow)

Load 20kg Load 24kg Load 20kg Load 24

10o 0.79 1.01 0.91 1.01

20o 1.64 0.96 0.91 0.77

30o 1.00 1.38 0.98 1.98

Distance travel based on inclination, load and lifting methods (minutes)

Inclination

Lifting Methods

COS (Carrying On Shoulder) COE (Carrying On Elbow)

Load 20kg Load 24kg Load 20kg Load 24

10o 460.63 229.625 318.63 166.5

20o 212.13 201.88 157.38 146.5

30o 166.13 173.13 156.75 145.63
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Table 2. Two-way ANOVA for working period and resting period to lifting methods, inclination, load, and 
inclination – load interaction treatments (1 minutes working period is equivalent to 58,3 meter working 

period).

Dependent variable Source F P

Working Period
(minutes) 

Lifting methods 10.02 0.025

Inclination 20.12 0.004 

Load 13.39 0.015

Inclination*Load 11.05 0.015

Working Period
(meters)

Lifting methods 9.94 0.025

Inclination 20.05 0.004

Load 13.38 0.015

Inclination*Load 11.03 0.015

Resting Period
(minutes)

Lifting methods 0.04 0.844

Inclination 1.81 0.256

Load 0.69 0.444

Inclination*Load 3.23 0.126

Table 2 shows that for the working period model in 
the form of minutes and meters units, all the independent 
variables (lifting methods, inclination, load) were 
significant (p=0.05). However, the resting period model 
were not significant (p=0.05), meaning that only the 
working period is affected by lifting methods, inclination 
and load. Load, inclination and interaction inclination 
and load were significant (p=0.01). 

Following is an experimental design effect of 
inclination, load and lift method on a WP (meter) where 
results of experiments shown in Table 1. Factorial 
Design model formed with two treatments and one block. 
ANOVA results in Table 2 show all null hypotheses are 
rejected significantly because all P values are below 
confidence level (α = 0.05). 

2) Effect of Inclination, Load and Lifting Methods 
on Resting Period (Minutes)

Following is an experimental design effect of 
inclination, load and lift method on RP (Minutes) where 
experimental results in Table 1. Factorial Design model 
formed with two treatments and one block. ANOVA 
test in Table 2 show null hypotheses failed to be 
rejected significantly because all P values above level of 
confidence (p=0.05). 

Discussion

Working period was time after lifting RR while HR 
indicate 100 bpm to 160 bpm. Resting period was time 
after Anaerobic Threshold (AT) was reached until time 
at basal metabolic conditions. Determination of rest 
periods based on age, KAM (Maximum Aerobic Ability) 
and HR recovery. VO2 was determined by age (assumed 
constant), workload, air temperature, and motion. When 
VO2 was in maximum condition, endurance increase. 
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Based on diagram analysis, results showed that for 
inclination 10o WP was high when COS, load 20Kg, 
inclination of 10o. This because light loads and low 
inclination were low in WP and shorter RP. For inclination 
20o, foot support is large so energy expenditure is large, 
shorter working time. For inclination of 30o, biomechanic 
foot load was heavier so that ability to lift was lower 
so average rest time was short because it was affected 
by ability of a good Cardio Respiratory Vascular which 
results in a decrease in speed of HR.

Based on ANOVA tests on effect of inclination, 
expenses and lifting methods on WP and RP, all null 
hypotheses rejected significantly because P values below 
confidence level (p=0.05). There was difference in the 
response of WP when there was interaction between 
inclination and load. But there was no difference in 
response of RP when there was an interaction between 
inclination and load given different lift method blocks.

Conclusion

Based on ANOVA test on the effect of inclination, 
expenses and lifting methods on WP and RP. This shows 
there was a difference in response to the WP when there 
was an interaction between inclination and load given 
different lift method blocks, but there was no difference 
in response of the RP when there was an interaction 
between inclination and load given different lift method 
blocks.
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Abstract
Objective To evaluate whether oral care colostrum can increase fecal secretory immunoglobulin A levels in 
preterm infants.

Methods Thirty-eight infants who met the inclusion criteria were randomized. Twenty colostrum oral care 
infants and eighteen control control infants. Colostrum oral care by giving as much as 0.1 ml of colostrum 
on each buccal mucosa for approximately 2 minutes on one side. The procedure is repeated every 4 hours 
for 3 days. Fecal secretory immunoglobulin A levels are taken from the first faecal after birth and 72 hours 
after colostrum administration. Fecal retrieval must first install a urine device so that the urine does not wet 
the sample.

Result Fecal secretory immunoglobulin A level before treatment in the treatment group were 0.0633 ± 
0.0037 mg/g feces higher than the control group 0.0166 ± 0.0139 mg/g feces, statistically there were no 
significant differences (p = 0.595). Fecal secretory immunoglobulin A level after treatment in the treatment 
group amounted to 1,1007 ± 0.2458 mg/g feces higher than the control group 0.6045 ± 0.2358 mg/g faeces, 
statistically there were no significant differences (p = 0.09 ). Difference in increase in secretory fecal 
immunoglobulin A levels after and before treatment in the treatment group 1.0374 ± 0.2575 mg/g feces is 
higher than the control group 0.5879 ± 0.2385 mg/g feces, statistically there were no significant differences 
(p = 0.09).

Conclusion Oral care colostrum has been shown to increase secretory immunoglobulin A levels in preterm 
infants before colostrum oral care, and colostrum oral care has the potential to increase faecal secretory 
immunoglobulin A level than controls in preterm infants.

Keywords: oral care colostrum, fecal immunoglobulin A secretory, preterm infants 
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Introduction

Preterm birth defined as every baby born before 37 
weeks of pregnancy and is subcategorized in to 3 groups, 

extreme preterm (< 28 weeks), very preterm (28-32 
weeks), late preterm (32-37 weeks). In 2014, Indonesia 
become fifth most country in term of preterm birth after 
India, China, Nigeria, and Bangladesh with 10.4 % of 
all births delivered.1 Vernix caseosa, the sebaceous 
gland in infant for hydrating skin, maintaining pH, and 
containing antimicrobial protein and peptides (APP)2, is 
not presented in preterm infant.

Secretory Immunoglobulin A (sIgA) has been 
identified in breast milk as an antibody recognizing 
various bacterias and viruses, including E. coli, Shigella, 
Salmonella, Campylobacter pylori, Vibrio cholerae, 
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Haemophilus influenzae, Streptococcus pneumoniae, 
Grup B Streptococcus tipe III, Staphylococcus aureus, 
Clostridium difficile, Clostridium botulinum, Klebsiella 
pneumonia, Listeria monocytogenes, enterovirus, 
human immunodeficiency virus (HIV), Respiratory 
Syncytial Virus (RSV), Rubella, Norovirus, and porcine 
corona virus.3 sIgA in breast milk are mainly produced 
by plasma cells in mammae gland and modified in entire 
mammary gland epithelium translocation. Nearly 75% 
of Ig A processed in GI tract are remained and secreted 
along with feces. Every type of immunoglobulin is 
identified in feces.4

Oral care colostrum is a new concept for preterm 
infant as a natural substitution for amniotic fluid exposure. 
This will create an interaction between colostrum and the 
immunity cells in oropharyngeal lymphoid glands.5 This 
procedure may improve immunity system in different 
ways, including immunostimulant effect of cytokines 
interaction with OFALT immune cells, passive mucosal 
absorption of protective immune and trophic biofactors 
(TGF-β, lactoferrin), barrier protection against 
oropharyngeal pathogens, oligosaccharide systemic and 
local effect, and protective effect against antioxidant.5,6

Two previous studies showed the safety and 
tolerability of oral care colostrum in preterm infant 
both with buccal swab7 and syringe8. A retrospective 
study reported that oral care colostrum is associated 
with increased breastfeeding rate, faster full feed 
achieved, increased growth, reduced NEC incident, 
and reduced late-onset sepsis.9 Another randomized 
study reported lower clinical sepsis incidence, increased 
proinflammatory and immune protective factors 
(including Urine IgA, lactoferrin, IL-1β, and saliva’s 
TGF-β1 and IL-8).10 The authors aim to evaluate the 
effect of oral care colostrum on fecal secretory IgA level 
increment in preterm infant. 

Materials and Methods 

This experimental study was conducted at Neonatal 
Intensive Care Unit (NICU), Dr. Soetomo General 
Hospital, Malang, Indonesia. Data were collected during 
April 2019 to August 2019. The inclusion criteria were 
baby who were born before 34 weeks of pregnancy and 
under 2000 gram of birth weight. The exclusion criteria 
were baby who had multiple congenital anomaly and 
had contraindication to be given colostrum because of 

mother’s condition. Total of 38 preterm infants were 
met the inclusion criteria and divided into 2 groups 
(20 treatment group and 18 control group) randomly. 
We compared the fecal secretory IgA level in infant 
before and after oral care colostrum administration. We 
also compared the fecal secretory IgA level in infants 
who were given oral care colostrum administration and 
were not (control). The Institutional Review Board had 
reviewed and approved this study with ethical clearance 
No: 1187/KEPK/V/2019.

Sample used in the study were subject first feces 
collected after birth and 72-hour post colostrum 
administration feces. The fecal secretory Ig A level were 
measured using Enzyme Linked Immuno Assay (ELISA) 
technique read by 490 nm biorad spectrophotometry 
reader.The first data (before and after) were compared 
using Wilcoxon test and the second data (treatment 
and control) were compared using Mann-Whitney test. 
All statistical analysis was conducted using SPSS 21 
Software. 

Results and Discussion

Based on homogeneity test, gender, gestational age, 
apgar score, birth weight, mother’s age, parity, mode 
of delivery, history of PROM, and amnion color were 
homogeneous (p>0.05) (Table 1). The fecal secretory Ig 
A level before intervention (0.0633 ± 0.0037 mg/g) was 
higher than control group (0.0166 ± 0.0139 mg/g), did 
not differ statistically (p=0.595). Meanwhile, the fecal 
secretory Ig A level after intervention (1.1007 ± 0.2458 
mg/g) was higher than control group (0.6045 ± 0.2358 
mg/g), did not differ statistically (p=0.09). Moreover, 
fecal secretory Ig A level difference in intervention group 
(1.0374 ± 0.2575 mg/g) was higher than control group 
(0.5879 ± 0.2385 mg/g), also did not differ statistically 
(p=0.09) (Table 2).

Furthermore, Fecal secretory Ig A level 
before intervention was increased after colostrum 
administration (0.0633 ± 0.0037 mg/g, 1.1007 ± 0.2458 
mg/g, respectively), significantly different (p<0.001). 
On the other hand, fecal secretory Ig A level in control 
group before and after intervention was also significantly 
different (p=0.039) (0.0166 ± 0.0139 mg/g, 0.6045 ± 
0.2358, respectively) (Table 3).
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Studies reported that the sIgA level is affected by 
many ways. Baby boy tend to have higher sIgA level 
than baby girl.11 Gestational age also has important role 
in the sIgA level. 29 weeks of gestational age has the 
highest sIgA level.11 Very preterm infant (28-32 weeks) 
also has the higher sIgA level than late preterm (32-37 
weeks) (p<0.05).12 Furthermore, mother younger than 
30 y.o. tend to have more sIgA level.11 These show that 
sample characteristics play a role in secretory Ig A level 
ini preterm infant.

Data showing the higher level of fecal secretory Ig 
A in preterm infant before intervention than the control 
group may be associated with more infants who were 
born less than 1500 gram in intervention group than 
control group. This finding is in accordance to the 

previous study showed that breast milk sIgA in very 
low birth weight infant was higher.11 Moreover, this 
result may be associated with parity factor because 
intervention group has more primigravida mother than 
the control group, consistent with previous study that 
show higher colostrum IgA level in primigravida mother 
than multigravida.13

GI tract microflora stimulating either humoral or 
cellular immune system formation in mucose may be 
associated with the result of this study.14 Other study 
also showed that fecal sIgA level in newborn who did 
not get breastfeed was found after prebiotic and probiotic 
administration.15 Our study results are also similar to 
other study reporting that colostrum administration did 
not have any effect on the urine IgA level.16

Table 1. Sampling Characteristics

Oral care kolostrum
(n=20)

Plasebo
(n=18)

p

Sex

Male (n) 14 11
0,815

Female (n) 6 7

Gestation Age

< 32 weeks (n) 4 3
1,000

≥ 32 weeks (n) 16 15

Apgar score

1’ 3-7 (n) 17 17 0,676

5’ 7-9 (n) 12 13 0,652

Birth Weight

<1500 gram (n) 13 6
0,104

≥1500 gram (n) 7 12

Mother Age

< 35 years 15 10
0,358

≥ 35 years 5 8

Paritas

Primigravida 11 5
0.171

Multigravida 9 13

Pre Eklamsia /Eklamsia
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Yes 9 12
0,310

No 11 6

Labour Methode

Pervaginam 1 3
0,328

SC 19 15

Premature Rupture

Yes 4 2
0,761

No 16 16

Amnion Fluid

Clear 19 18
1,000

Meconeal 1 0

Table 2. Fecal Secretory IgA (sIgA) Mean

fekal sIgA Mean (mg/g)
p

Oral care colostrum Control

Before treatment 0,0633 ± 0,0037 0,0166 ± 0,0139 0,595

After treatment 1,1007 ± 0,2458 0,6045 ± 0,2358 0,090

Difference sIgA 1,0374 ± 0,2575 0,5879 ± 0,2385 0,099

Table 3. Fecal Secretory Ig A Mean Before and After Intervention

fekal sIgA Mean (mg/g)
p

Before treatment After treatment

Oral care colostrum 0,0633 ± 0,0037 1,1007 ± 0,2458 <0,001*

Control 0,0166 ± 0,0139 0,6045 ± 0,2358 0,039*

Cont... Table 1. Sampling Characteristics

Conclusion and Acknowledgement

Oral care colostrum is proven to increase the fecal 
sIgA level in preterm infant after administration than 
before administration. However, oral care colostrum is 
not proven to increase significantly the fecal sIgA level 
in preterm infant than the control group. 
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Abstract
Introduction: Toluene is the main organic solvent found in adhesives used for shoe production in 
Osowilangun Shoes Home Industry. Exposure to toluene that exceeds the threshold value can cause the 
emergence of free radicals which eventually increase the concentration of malondialdehyde and reduce the 
concentration of glutathione in the body. The purpose of this research is to study the safe concentration of 
toluene with levels of malondialdehyde and glutathione in Osowilangun shoe home industry workers.

Methods: This is an observational study using cross sectional design and quantitative approaches. There 
are 25 people were taken as sample by using accidental sampling technique. Data analysis used Pearson 
correlation test.

Result: The average safe concentration value in this study was 1.1088 mg / m3 with an average value of 
malondialdehyde of 7,784 MU and glutathione of 35,655 μg / L. Pearson correlation test showed the safe 
concentration of toluene and malondialdehyde level was p=0.685 (p> 0.05), with relationship between safe 
concentrations of toluene and glutathione was p = 0.808 (p <0.05).

Conclusion: This study shows that there was no significant relationship between toluene safe concentration 
and levels of malondialdehyde and glutathione.

Key words: Glutation, Malondialdehyde, Safe concentration, Toluene 

Introduction

Osowilangun shoe industry is an informal footwear 
manufacturing sector whose process include a number 
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of activities of selecting raw materials, depicting 
patterns, cutting patterns, coloring, gluing, polishing 
and finishing. The production process is not related to 
the potential hazards for workers. Potential hazards can 
be physical, chemical, biological, psychological and 
ergonomic hazards. Glue containing organic solvents 
is used in the shoe production process as an adhesive 
is harmful to the health of workers4. The most widely 
used organic solvent in adhesives is toluene11. Toluene 
(C6H5CH3) is a colorless, odor specific with volatile 
properties3. Toluene is a non-polar compound that can 
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be carcinogenic for workers exposed in the home shoe 
industry. Toluene threshold value in the workplace has 
been regulated in Permenaker Number 5 of 2018 by 20 
ppm2. 

Inside the human body, toluene can be a potential 
hazard that can cause health effects based on the dose of 
inhaled concentration or contact that occurs with toluene 
compounds. Carcinogenic intakes is used if the ECR 
value is ≤ 10-6 (safe) while non-carcinogenic intakes 
is shown by RQ if the value is ≤ 1. This means that 
toxin does not have impact on the body17. Furthermore, 
the safe concentration of toluene can be calculated by 
assuming that RQ = 1. The safe limit is the limit or the 
lowest value that causes the level of risk to be unsafe. 
Safe concentration is the concentration below the safe 
limit while. If the value is equal to the safe limit it will 
cause the level of risk to become unsafe6.

When absorbed through inhalation, toluene enters 
the respiratory system, then into the veins in the alveoli 
and into the blood. Interaction increases the amount of 
toluene that can be collected by liquid blood media and 
facilitates the transport of toluene to all areas of the body 
at a greater rate than if toluene is only transported in 
plasma5. An imbalance of antioxidant enzymes with free 
radicals in the human body can cause damage to cell 
membranes. Cell membranes formed from fatty acids 
undergo oxidation thereby releasing malondialdehyde 
(MDA)9. Malondialdehyde (MDA) is a dialdehyde 
compound which is the final product of lipid peroxidation 
in the body through an enzymatic or nonenzymatic 
process7.

In addition, continuous and high amount of 
toluene exposure that exceeds the threshold value 
causes the formation of dangerous toluene. The role 
of antioxidants is very important because its function 
can inhibit and neutralize the occurrence of oxidation 
reactions involving free radicals13. Glutathione (GSH) 
is antioxidant produced to reduce harmful toluene. 
Antioxidants tend to react first with free radicals 
compared to other molecules because antioxidants are 
easily oxidized. In addition, the role of endogenous 
antioxidants is to neutralize free radicals assisted with 
exogenous antioxidants10. The purpose of this study was 
to determine the relationship between safe concentrations 
of toluene and malondialdehyde levels and glutathione 

in Osowilangun shoe home industry workers. 

Methods and Materials

This is an observational study with a quantitative 
approach. The design of this study is cross-sectional that 
is observation and measurement of variables carried out 
at one time. The study was conducted in the Osowilangun 
shoe home industry in Surabaya. Respondents from the 
study were 25 people taken by accidental sampling from a 
total population of 30 people. Data on the characteristics 
of respondents were taken through a questionnaire. 
Measurement of toluene concentrations in the air using 
Gas Chromatography (GC) technique which is placed 
at 12 predetermined points is carried out by UPTK3 of 
Surabaya City. Data of Toluene safe concentration is 
obtained through the following formula17:

 

RfC = reference concentration of toluene = 5 mg/m3 

 = 
 = RfC (mg/kg/hari)

Wb = weight (kg)

Tavg = average time period (30 years × 365 
days/year)

R = respiration rate (m3/hour) 

= 

tE = daily exposure time (hours / day)

fE = annual exposure frequency (day / year)

Dt = duration of exposure (years) 

Blood samples and examination of malondialdehyde 
(MDA) and GSH concentrations were analyzed and 
determined by Thiobarbuturic Acid Reactive Subtance 
(TBARS) method at the Nutrition Laboratory of 
Airlangga University. Data were analyzed using Pearson 
correlation test. 

Result 

Characteristics of Respondents



952      Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4

Table 1. F7equency Distribution of Respondents

Respondents 
Characteristics Percentage Frequency

Age (Years)

16-25 2 8%

26-35 1 4%

36-45 8 32%

46-55 8 32%

56-65 6 24%

Gender

Female 13 52%

Male 12 48%

Years of Service

< 10 years 3 12%

≥ 10 years 22 88%

Source: Primary Data

Table 1 shows that the majority of workers who became respondents were aged 36-45 years and 46-55 years 
(32%), respectively and only one respondent was aged 26-35 years (4%). Most respondents were female (52%) and 
12 people (48%) were male. The majority of respondents have ten years of service (10 years (88%) with 3 (12%) 
respondents having ten years <10 years of service.

Toluene Concentration

Table 2. Distribution of Toluene Concentrations

Points of Measurement

Toluene Concentration 
(TLV = 20 ppm)

< TLV ≥ TLV

Point 1 62,7

Point 2 58,5

Point 3 137,5

Point 4 30,5

Point 5 25,5
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Point 6 9,3

Point 7 41,1

Point 8 289,3

Point 9 36,9

Point 10 11,5

Point 11 15,8

Point 12 9,7

Source: UPTK3 Surabaya 

Based on table 2, the highest measurement of air toluene concentration was at point 8 by 289.3 ppm. The lowest 
toluene concentration was at point 6 by 9.3 ppm. Measurements of toluene concentrations in the air showed that 
66.7% of the measurement points with toluene concentrations exceeded TLV (20 ppm) in accordance with ACGIH 
(2019) and Permenaker No 5 (2018)1,2. There are 4 measurement points that have a concentration of toluene in the 
air not exceeding TLV. The average measurement result of toluene concentration was 60.69 ppm. This shows that 
the average exceeds the TLV that has been set. 

Toluene Safe Concentration

Table 3. Distribution of Toluene Safe Concentration to Workers

Respondent W (kg) C Toluene (mg/m3) RQ C Aman

Respondent 1 60 1088.004 1085.02 1.00

Respondent 2 70 1088.004 992.02 1.10

Respondent 3 51 59.421 40.63 1.46

Respondent 4 100 114.705 91.51 1.25

Respondent 5 70 114.705 117.66 0.97

Respondent 6 55 235.803 134.38 1.75

Respondent 7 69 235.803 335.94 0.70

Respondent 8 41 220.008 248.24 0.89

Respondent 9 78 95.901 239.10 0.40

Respondent 10 46 59.421 59.26 1.00

Respondent 11 75 138.774 345.98 0.40

Respondent 12 84 517.112 275.04 1.88

Respondent 13 87 114.705 68.63 1.67

Respondent 14 65 114.705 152.52 0.75

Respondent 15 50 95.901 153.02 0.63

Cont... Table 2. Distribution of Toluene Concentrations
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Respondent 16 53 1088.004 1550.03 0.70

Respondent 17 70 220.008 112.63 1.95

Respondent 18 60 34.976 55.81 0.63

Respondent 19 55 95.901 87.44 1.10

Respondent 20 65 114.705 101.86 1.13

Respondent 21 45 235.803 125.42 1.88

Respondent 22 93 517.112 343.80 1.50

Respondent 23 55 154.570 369.95 0.42

Respondent 24 59 517.112 288.79 1.79

Respondent 25 80 36.480 48.51 0.75

Source: Primary Data

Based on table 3, the respondent’s safe concentration was determined from body weight, frequency of annual 
exposure, respiration rate, duration of daily exposure, toluene reference concentration, and average time period. 
Measurements were made by calculating the amount of toluene non carcinogenic intake with the following formula:

Risk characteristic value (RQ) was calculated by using the following formula:

According calculation of RQ values of 1 or less than 1 (≤1) indicate that the oxide has not had an impact on the 
body17. The safe concentration formula is as follows:

The average safe concentration (C safe) of toluene is calculated based on body weight, respiration rate, daily 
exposure time, average non-carcinogenic time period (30 years x 365 days/year), annual frequency of exposure, and 
duration of exposure toluene for workers is 1.1088 mg/m3. The highest safe concentration value is 1.95 mg/m3 and 
the lowest is 0.40 mg/m3. 

Concentration of Malondialdehyde (MDA) and Glutathione (GSH)

Table 4. Distribution of Malondialdehyde (MDA) and Glutathione (GSH) Concentrations

Respondent
Glutathione (GSH) Malondialdehyde (MDA)

(μmol/L) (MU)

1 14,6 11,857

2 40,85 5,423

Cont.... Table 3. Distribution of Toluene Safe Concentration to Workers
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3 40,583 6,277

4 58,349 3,817

5 49,79 4,543

6 49,257 4,603

7 46,176 4,717

8 19,812 11,683

9 27,873 10.023

10 40,241 6,497

11 45,453 4,737

12 28,067 9,67

13 34,383 8,683

14 35,942 7,643

15 30,578 9,317

16 34,357 8,923

17 31,415 9,177

18 26,622 10,323

19 26,356 10,843

20 38,719 7,363

21 39,937 7,203

22 24,796 11,03

23 43,969 5,017

24 41,42 5,283

25 21,829 11,517

Source: Airlangga University Nutrition Laboratory Data 

Cont... Table 4. Distribution of Malondialdehyde (MDA) and Glutathione (GSH) Concentrations

Glutathione concentration (GSH)

Table 4 shows that the highest glutathione 
concentration (GSH) was 58,349 μg / L and the lowest 
concentration was 14,6 μg / L. The average glutathione 
concentration (GSH) measurement results was 35,655 
μg / L. 

Malondialdehyde (MDA) concentration

Table 4 shows that the concentration of 
malondialdehyde (MDA) of Osowilangun shoe home 
industry workers ranged 3,817 MU - 11,857 MU with 
the highest concentration of 11,857 MU and the lowest 
concentration of 3,817 MU. The average measurement 
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result of malondialdehyde (MDA) concentration was 
7.847 MU. 

Relationship of Toluene Safe Concentration with 
Glutathione Concentration (GSH)

The results showed that there was no relationship 
between the safe concentration of toluene and the 
concentration of glutathione (GSH) in the workers 
studied (p = 0.808> 0.05). In addition, the results of the 
relationship test showed that the correlation coefficient 
value was negative (0.051) where an increase in safe 
concentration decreased the concentration of glutathione. 

Relationship between Toluene Safe Concentration 
and Malondialdehyde (MDA) Concentration

The results show that there was no relationship 
between the safe concentration of toluene and 
the concentration of malondialdehyde (MDA) in 
Osowilangun shoe home industry workers (p = 0.685> 
0.05). In addition, the results of the relationship test 
indicate that the correlation coefficient value was 
positive (0.085), when the safe concentration increased, 
the concentration of malondialdehyde also increased. 

Discussion

In the present research the measurement of exposure 
to air toluene concentration was carried out at 12 points 
with the highest toluene concentration of 289.3 ppm, 
the lowest of 9.3 ppm and the average of 60.69 ppm. 
The highest and average concentration value of toluene 
exceeds the threshold value. The measurement results also 
indicate that most of the measurement points exceeded 
the TLV that have been set in Regulation of the Ministry 
of Manpower Number 5 of 2018 by 20 ppm2. The results 
of the questionnaire indicate that each respondent has 
a different concentration of safe exposure according 
to the characteristics of each respondent. Based on the 
measurement results, the average safe concentration of 
1.1088 mg/m3 with the highest safe concentration of 
1.95 mg/m3 and the lowest of 0.40 mg/m3. Exposure 
toluene continuously and exceeding the threshold value 
has the potential to cause health problems for workers in 
the home shoe industry.

Exposure to toluene, which is one of the free radicals, 
can cause an increase in oxidative stress which can cause 
damage to cells or tissues and can be characterized by the 

amount of malondialdehyde concentration in the human 
body15. According another research asserted that toluene 
exposure can increase oxidative stress parameters and 
cause a significant decrease in antioxidant enzyme 
activity20. In the present study there was no significant 
relationship between safe concentrations of toluene 
and malondialdehyde (MDA) with a value of p> 0.05. 
Tambunan (2014) found that there was a significant 
effect of changes in MDA concentration in the body 
due to increased toluene exposure8. In this study the 
relationship between safe concentrations of toluene and 
malondialdehyde levels showed a positive direction i.e 
the increase in toluene concentrations also increased 
malondialdehyde level. According to the results of 
Noerhalimah’s research, the level of malondialdehyde 
in the group exposed to car paint workshops were 
higher compared to those not exposed18. The results of 
Kim’s research, showed that VOC exposure, especially 
toluene, could induce oxidative stress14. In addition, 
the study showed a significant change in the increase in 
malondialdehyde levels in the exposed group.

Glutathione (GSH) as an antioxidant is needed to 
reduce free radicals. The correlation test results showed 
that there was no significant relationship between the 
safe concentration of toluene and the concentration of 
glutathione (GSH) and the value (p> 0.05). However, 
the relationship test is negative, which means that when 
the concentration of safe (C safe) toluene increases, 
the concentration of glutathione (GSH) decreases. This 
study is in line with a study of Safyudin and Subandrate 
(2015) which showed a decrease in the concentration of 
glutathione (GSH) in workers exposed to free radicals12. 
Other studies suggested that the reduction in glutathione 
in some tissues was caused by the effects of toluene 
exposure19. The results of research by Ahmadizadeh 
et al (2014) there was a significant difference in the 
reduction in glutathione level between the groups 
exposed to toluene and those that are not. Therefore, the 
observations show that toluene can reduce glutathione 
levels in the kidneys which supports oxidative stress 
depending on exposure toxicity.

Conclusion

In the present study there was no significant 
relationship between the safe concentration of toluene and 
the concentration of malondialdehyde and glutathione in 
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Osowilangun shoe home industry workers. There were 
66,7% measurement points with toluene concentration 
exceeding the threshold value (TLV) of 20 ppm and 
there were 33,3% measurement points with toluene 
concentration below TLV. 
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Abstract 
This study aims to analyze the indirect causes of maternal death. This type of research is qualitative with a 
case study approach. Data collection was carried out by document search, community visits, and interviews. 
The results showed that the total number of maternal deaths in Luwu district totaled 19 were spread across 13 
sub-districts, and maternal deaths generally occurred during labor and the puerperium. The indirect causes 
of maternal death can be seen from the close and far determinants. The close determinants were reviewed 
from three too late and four too, infectious diseases, far more determinant nutritional status in terms of 
distance, and the presence of obstetricians in obstetric emergencies. Efforts to reduce maternal mortality are 
the main focus on the prevention of complications, immediately make referrals when maternal conditions 
are still optimal. Empowering mothers and families. 
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Introduction 

The World Health Organization defines maternal 
deaths as deaths during pregnancy, childbirth and 
childbirth or in the period 42 days after the end of 
pregnancy, due to all causes related to pregnancy or 
treatment and not due to injury or accident1. Every 
day, there are around 830 women in the world who die 
from complications or illnesses due to pregnancy and 
childbirth. 94% of these deaths occur in developing 
countries and young women who are pregnant at the age 
of 15-19 years have a higher risk of complications and 
death during pregnancy, and childbirth than other fertile 
ages. In 2017 there were around 295,000 women who 
died during pregnancy and childbirth2

Global maternal mortality is caused by complications 
during pregnancy and childbirth, one of the factors causing 
maternal death is inadequate antenatal management, and 
the lack of public access to health workers. For example, 
midwives or doctors and chronic diseases that have been 
suffered by mothers before pregnancy, one of which is 
Kidney disease, cancer, heart disease, tuberculosis, and 
asthma, therefore it takes a big role from the hospital to 
help accelerate the reduction in maternal mortality2

Based on data from the Indonesian Demographic 
and Health Survey (SDKI) in 2012, the maternal 
mortality rate in Indonesia is still high at 359 per 
100,000 live births. This figure is slightly down when 
compared with the 1999 IDHS figure of 390 per 100,000 
live births, the decrease is not too significant. In the era 
of the Millennium Development Goals (MDGs) which 
is the 5th target by reducing the Maternal Mortality Rate 
(MMR) to 102 per 100,000 live births, achieving the 5th 
MDGs target at that time was off track, meaning that 
hard and hard work was needed to achieve it.

DOI Number: 10.37506/ijfmt.v14i4.11620
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South Sulawesi Province is one of the areas of 
distribution of maternal mortality in Indonesia. Based 
on data from the health profile of the province of South 
Sulawesi, from several number of regencies in South 
Sulawesi, Luwu Regency is one of the contributors to 
maternal mortality. Data three years in a row in 2016 
to 2018, Luwu regency ranks first as a contributor 
to maternal mortality (2016), Luwu regency again 
contributes to maternal mortality and ranks fifth (2017) 
while in 2018 Luwu regency contributes to maternal 
mortality in the sequence fourth after Enrekang district. 
Based on the condition, the purpose of this study is an 
analysis related to indirect causes of maternal death to 
reduce maternal mortality in Luwu district. 

Material and Methods

This research was qualitative with a case study 
approach. The study was conducted in the district of 
Luwu, South Sulawesi Province. Source of research 
information on Verbal Maternal Autopsy (OVM) 
documents and other supporting documents available 
in midwifery services in Luwu district. The selection 
of participants at the community level numbered eleven 
people who were selected using the purposive sampling 

method by including the representation of the subjects.

The data collection method was carried out 
by tracking OVM documents and other supporting 
documents to analyze the direct cause of maternal death. 
The collection was also done through observation and 
in-depth interviews. Community visits to the family 
of the deceased were carried out to obtain information 
related to indirect causes of maternal death. The analysis 
technique in this research was content analysis to get a 
picture of the research object. 

Findings

Indirect Causes of Maternal Death

Indirect causes are evaluated from the close 
determinant and the remote determinant. Close 
determinants in terms of three late (late decision, late 
referral, and too late to get service), four too (too young 
<20 years, too old> 35 years, too many children and 
too close the distance of labor), nutritional status and 
maternal disease. The following indirect causes of 
maternal death can be seen in the following table. 

Table 1. Indirect Causes of Maternal Mortality

Code Mother’s 
age

Number of maternal deaths

Direct Causes of Maternal Death Indirect Causes of Maternal Death

Bleeding Preeclampsia 
/ Eclampsia

Obstructed 
labor Infection

Three 
Too 
Late

Four 
too

Chronic 
Infection

Nutritional 
Status (LILA 

<23.5 cm)
Mileage

Existence 
of Officers 

(Expert 
Doctors & 
Midwives)

S 30 0  1  1    1 1

SK 23 1   1     1

IL 20  1         

M 35 1          

H 38   1  1 1   1  

HT 38 1    1 1   1  

DS 31    1 1      

F 35 1        1  

HS 35   1   1  1   

R 38 1     1     

Total 5 1 3 1 5 4  1 4 2
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The indirect causes of maternal deaths in Luwu district generally caused by a factor of three being late, factor 
four too and, distance traveled. The delay factor related to the distance of the mother who will deliver to the health 
service facility, the family delay recognizes the danger sign so it is too late to decide that the mother is late being 
taken to the health service facility.

Table 2. Indirect Causes of Postpartum Mortality

Code Mother’s 
age

Number of Postpartum Mothers Died

Direct Causes of Maternal Death Indirect Causes of Maternal Death

Bleeding Preeclampsia 
/ Eclampsia Infection Three 

Too Late
Four 
too

Chronic 
Infection

Nutritional 
Status (LILA 

<23.5 cm)
Mileage

Existence 
of Officers 

(Expert 
Doctors & 
Midwives)

R 34   1   1    

S 40 1    1   1  

HD 39     1     

SR 30 1  1       

SL 25  1  1  1  1 1

FT 24  1    1 1   

SM 34   1       

Y 18   1 1 1   1  

E 29   1   1    

Total 2 2 5 2 3 4 1 3 1

In most case, the indirect causes of maternal deaths 
during childbirth caused by infectious diseases. In 
general, the health of pregnant women will be affected 
by physical condition both before pregnancy and during 
pregnancy. Infectious diseases suffered by pregnant 
women will affect the physical endurance and endurance 
of the mother’s body, where mothers who have them will 
be more likely to experience complications, especially 
during labor and the puerperium.

Factor three is late, the results of an interview with 
the family of the deceased that the mother is late in 
getting health care caused by the delay in reaching the 

referral facility. This delay caused by the location of the 
house and the referral facilities that are far away, the 
distance between the Shiva hospital and Sawerigading 
hospital if taken by four-wheeled transportation then the 
trip time is ± 4 hours. The following is the delivery of 
informants in the southern district of Larompong.

‘ ... Mother experienced severe pain she said the 
pain was immeasurable, her husband’s family brought 
to the Shiva hospital and there at most around six in 
the morning entered the Shiva hospital and around five 
o’clock in the afternoon just referred to the palopo, 
arrived at palopa the state of the mother was finally 
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weak died ... “ 

The delay in giving birth to mothers also caused by 
family delays in deciding to seek help as soon as possible 
in a midwifery emergency, following the submission of 
informants from Bupon sub-district related to the slow 
delivery of help by health workers because of the delay 
in the husband’s decision to seek help.

The

‘’ ... Still good in the afternoon I asked permission 
from the mother, if my illnesses were contacted, the 
mother felt sick at ten at night, at two in the evening 
I was called by the village pack because the condition 
was bleeding, I brought a car if I did not bring a car 
maybe the mother might die at the place, the shaman had 
fainted, the mother was bleeding profusely, the placenta 
had not come out ... “ 

       

 The four risk factors will too affect the health 
and safety of the mother during pregnancy. This caused 
by the readiness of the reproductive organs is not yet ripe 
(age <20 years) and unhealthy (age> 35 years) to support 
the process of pregnancy, childbirth, and childbirth so 
that this situation will affect the physical and maternal 
health. The following are the results of interviews with 
informants in the village of North Walenrang sub-
district. 

‘’ ... Mothers aged 18 years and first pregnant, 
giving birth at home helped by his family, mother giving 
birth twelve days at home, were referred to the hospital 
in a state of fever and chills, very pale. At the time of 
birth there were a lot of children said that blood might 
still have placental remains ... ’’

The results of the interviews are obtained from 
community visits to the Bupon sub-district, following 
the results of interviews with midwives in the villages 
that are successfully found.

‘’ ... Mother is 38 years old and is 8th pregnant, her 
last education is middle school. You contacted me only 
twice because you used to live in the city of Palopo .. ’’

Factor four is also a risk factor for post-saline 
bleeding, but it is also a risk factor for parturition to 
occur. This is due to the physical condition of the mother 

which makes it impossible to prepare for pregnancy. The 
results of the interview in the Bua.

‘’ ... Signs, the term is water mixed with blood, 
it rains heavily, at night I see the situation so around 
dawn at three o’clock I call my neighbor to help bring it 
down from the mountain , not long after arriving at the 
puskesmas bua not have the chance to give birth have 
died and the child has not yet been born .. “

Nutritional status indicates that the mother’s intake 
during pregnancy is less than the required amount and 
if this lasts longer it will affect the physical endurance 
of the mother in carrying out healthy, safe, and safe 
pregnancies and deliveries.

‘’ ... Pregnant woman KEK, LILA 22 cm, can get 
extra biscuits but not regularly eaten so there is no 
change, the scales are lacking and her mother is also 
lazy to eat ... ’’ 

 The infectious diseases suffered by mothers 
before pregnancy one of which is tuberculosis. This 
situation will be a risk factor for pregnant women’s 
physical and psychological fatigue. The results of 
interviews with the deceased’s family in the district of 
Lamasi, follows his statement.

‘’ ... I went for six months’ treatment, she had 
difficulty taking medication ... ’’

An overview of the results of interviews and 
observations in the field of, North Walenrang sub-
district. Siteba Village is a village in the mountainous 
region, not all paved roads are only a small part of which 
has been paved and most of them are still rocky, there 
is only one supporting puskesmas facility, the distance 
between the houses is about ± 7-8 km and the distance 
to the puskesmas ± 2 hours in the road is not slippery.

... That’s why I rebuked her family if there was a 
mother who was going to give birth, why wasn’t I called 
if I told you I had refused when called out I didn’t say 
day and night, that was again if it could be reached 
by the motorbike but I still walked back to her house 
because can not enter the motorbike and traveled on foot 
for about one to two hours ... “ 

The next factor is the presence of an expert doctor 
during a midwifery emergency, this happens to the 
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family of the deceased at the regional general hospital 
when the mother arrives at the hospital but the medical 
staff namely the obstetrician happens to be absent if in 
the afternoon or evening then the mother is served by a 
midwife and general practitioners. The following are the 
results of the interview with the family of the deceased 
in the Lebani village of Belopa Utara district.

‘’ ... His child was born at five in the afternoon, his 
mother was healthy ji, had an IMD a few hours later the 
pale mother turned out to be bleeding, there was still 
a placenta left, there was no obstetrician at the clinic, 
whose mother was a general practitioner ... ’’ 

Discussion

Indirect Causes of Maternal Death

The results of observations and community visit in 
11 districts as areas of the distribution of deaths, that the 
indirect cause of maternal death in Luwu district is caused 
by several factors. The mother’s delay in getting medical 
treatment quickly and precisely is caused by the distance 
to the referral facility for follow-up. Geographical 
conditions in several villages in the Bua, Bupon, South 
Larompong, West Suli, Bastem and North Walenrang 
districts where infrastructure, which is road facilities 
that are still rocky and muddy, especially in the rainy 
season does not allow mothers to be referred quickly and 
precisely, especially in emergencies situations. These 
results are in line with research in Singorojo sub-district 
Kendal district, to be able to access community referral 
facilities in Singorojo sub-district must travel more 
than 33 km, Singorojo sub-district Kendal district each 
year has not been able to significantly reduce maternal 
mortality due to frequent delays in families and officials 
achieve referral facilities in obstetric emergencies4

Another factor as an indirect cause of maternal 
death is an infectious disease suffered by the mother 
before pregnancy and continues at the time the mother is 
pregnant, this condition affects the physical endurance 
and health of the mother. Field observations of maternal 
deaths in several villages in Larompong Subdistrict, 
West Suli, Lamasi, and East Lamasi had a history 
of infectious diseases. These results are in line with 
research conducted in Pati district that mothers who 
have a history of infectious diseases will increase the 
risk of maternal death by 27.74 times (p-value = 0.0011, 

95% CI)5

Other risk factors are four too namely maternal age 
<18 years, this occurs in the northern Walenrang sub-
district. Pregnancy aged <20 years increases the risk of 
complications because the maturity of the reproductive 
organs is not perfect so it is not ready to support pregnancy 
and psychologically the mother is not ready to become 
a parent. Age> 38 years will also affect the health of 
pregnant women, this is due to the decreased ability 
of the reproductive organs to refute pregnancy. Risks 
that can occur if pregnant women <20 years old or> 35 
years old are complications of bleeding, parturition, and 
congestion. The results of the community visit found that 
maternal death occurred in several districts including 
Bua, Bupon, South Larompong, and Walenrang. These 
results are in line with research conducted at Arifin 
Achmad Regional Hospital in Pekanbaru, found that 
there is a significant relationship between age <20 years 
and> 35 years during pregnancy can increase the risk 
of parturition to occur, ultimately increasing the risk of 
bleeding and infection6 

Conlussion

Maternal mortality by indirect causes, namely 
close determination includes three late and four risk 
factors too, maternal nutritional and a history of chronic 
infectious diseases suffered before pregnancy, distant 
determinants seen from distance, obstetricians not 
forever in the hospital.

Empowering mothers and families in recognizing 
danger signs in labor and childbirth. For pregnant 
women who have high-risk factors and are domiciled in 
access areas/distances away from health care facilities/
referral facilities, pregnant women should be pursued for 
example by procuring waiting houses that are pursued 
together with the community or entrusting pregnant 
women to families close to these facilities. Make a 
commitment with an obstetrician to be willing to live in 
the Luwu district. 
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Abstract 
Approximately 15% of newborns grow with neonatal complications. The percentage of neonatal 
complications in Probolinggo from 2015 to 2017 has not reached the target of 80%. The number of neonatal 
complications still achieved 68.68% of the minimum service standards target.

This study analyzed the effect of proactive personality, professionalism, and work engagement on 
performance among village midwives in managing neonatal complications by using an integrated strategy 
management of childhood illness. Proportional random sampling was in use to collect 180 village midwives 
as the sample. The research was conducted in Probolinggo Primary Healthcare Center, Indonesia from 
March to May 2018. The data collected through questionnaires were analyzed with a linear regression.

The results showed proactive personality influenced work engagement (p = 0.00). The higher the village 
midwives’ proactive personality is, the higher the level of work engagement is. Besides, professionalism 
influenced performance (p = 0.01). The higher the level of professionalism is, the higher the level of 
performance is. This study also revealed work engagement influenced performance (p = 0.00). The higher 
the level of work engagement is, the higher the level of performance is. However, proactive personality did 
not affect performance. 

Keywords: neonatal complications, integrated management of childhood illness, proactive personality, 
professionalism, work engagement 

Introduction

Reducing infant mortality rate becomes the top 
priority of the Indonesian Ministry of Health to achieve 
the Sustainable Development Goals (SDGs). Indonesia 
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is targeting a decrease in infant mortality rate in 2030 
by 12 deaths per 1000 live births. The infant mortalities 
in Indonesia were mostly caused by low birth weight, 
respiratory disorders, sepsis, hypothermia, jaundice, and 
congenital abnormalities. It was estimated that about 
15% of newborns experience neonatal complications1.

Neonatal complications occur to babies aged 0-28 
days and exposed to diseases or disorders that can cause 
morbidity, disability or death. Newborns who are at a 
high risk of neonatal complications are treated according 
to the standards by trained health workers in all health 
service facilities1.
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East Java is a province in Indonesia which has 
infant mortality rates that do not reach national targets 
until 20172. In 2017, the number of infant mortalities 
in East Java Province was 23.1 per 1000 live births2. 
Probolinggo Regency had the highest number of infant 
mortality rate in East Java in 20163. The trend of infant 
mortality from 2016 to 2018 in Probolinggo Regency 
fluctuated Although the cumulative increase in 2018 was 
242 deaths. Infant mortalities in Probolinggo Regency 
in 2018 occurred due to direct causes, such as low birth 
weight (30%), asphyxia (9%), congenital abnormalities 
(32%), pneumonia (7.5%), diarrhea (3.3%) infections 
(14.5%) ) and others (4.5%)4. While some infant 
mortalities happend because of indirect causes, such as 
delays in decision making, referencing and treatment4. 
Furthermore, neonatal complications in Probolinggo 
from the period of 2015-2017 have not reached the 
target of 80%. Only 68.68% of the complications have 
met the minimum service standards5.

One approach to individual performance patterns 
is proactive personality6. Proactive personality is the 
tendency of individual attitudes to identify opportunities, 
initiate and take responsibility for carrying out tasks and 
never give up to achieve meaningful changes for the 
environment7. One of the job performance indicators 
is determined by professionalism. According to the 
American Board of Internal Medicine, professionalism is 
an attitude and behavior of prioritizing patients’ interests 
over personal interests8. While, work engagement is an 
individual positive perception of a job with enthusiasm, 
dedication, and absorption9. Thus, this study analyzed 
the effect of proactive personality, professionalism, 
and work engagement on performance among village 
midwives in managing neonatal complications by using 
an integrated strategy management of childhood illness. 

Method

This study was an observational analytic study 
with a cross-sectional design, conducted from March 
to May 2018 in Probolinggo Primary Healthcare 
Center. The sample involved 180 village midwives 
who were selected using proportional stratified random 
sampling. The data were obtained by disseminating 
the validated questionnaires and using observation 
sheets. The analysis was done with linear regression 
tests. One of the requirements in the multiple linear 
regression was passing the classical assumption test. 
The classical assumption test to the independent 
variables was conducted to identify multicollinearity. 
The multicollinearity test showed that the error standard 
value of the independent variables was less than one 
(<1.0). It suggested that the standard error value was 
low, and the multicollinearity was not detected. This 
means that the data were distributed normally. 

Results

Based on data collected, the majority of respondents 
are 25-35 years old (58%) with a high-school diploma 
(75,6%). Most of them are civil servant and have work 
for 5-15 years old (45,6%). The majority of village 
midwives live in villages where they work (62,2%). 
Nevertheless, there are still village midwives who live 
far from the villages where their work (47,5%). 

The level of village midwives’ proactive personality 
was the tendency to what extent village midwives manage 
neonatal complications according to the integrated 
strategy management of childhood illness. This strategy 
includes identifying opportunities, showing initiative, 
taking action and preservation until meaningful changes 
occur7. 

Table 1. Level of Village Midwives’ proactive personality in Managing Neonatal Complications based on 
the Integrated Management of Childhood Illness in Probolinggo Regency in 2019. 

No Proactive Personality Level n %

1. Low 0 0.0

2. Moderate 167 92.8

3. High 13 7.2

Total 180 100.0
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Table 1 showed that the level of village midwives’ proactive personality was sufficient (95%). It indicated that 
the village midwives tend to be proactive in using the integrated strategy management of childhood illness to manage 
neonatal complications in Probolinggo. However, their proactive personality level needs to be improved. 

Prioritizing patients’ interests over personal interests was related to professionalism. The aspects of professionalism 
include altruism, accountability, duty, honor, integrity, excellence and respect to others8. 

Table 2. Level of Village Midwives’ Professionalism in Handling Neonatal Complications in Probolinggo 
Regency in 2019.

No. Professionalism Level n %

1. Low 0 0.0

2. Moderate 134 74.4

3. High 46 25.6

Total 180 100.0

Table 2 showed that the majority of village midwives (74.4%) in Probolinggo Regency had a sufficient level of 
professionalism. It means they had sufficient attitudes and behaviors of prioritizing patient interests over personal 
interests to foster the quality of health workforce. 

Being psychologically committed to tasks and roles in handling neonatal complications was often regarded as 
work engagement. This variable includes vigor, dedication, and absorption9. 

Table. 3. Level of Village Midwives’ Work Engagement in Handling Neonatal Complications Using 
Integrated Management of Childhood Illness in Probolinggo Regency in 2019.

No. Work Engagement Level n %

1. Low 0 0.0

2. Moderate 157 87.2

3. High 23 12.8

Total 180 100.0

Most of the midwives (87.2%) showed moderate work engagement. It indicated that they were psychologically 
committed to tasks and roles in handling neonatal complications based on the integrated strategy management of 
childhood illness. Later, the work engagement level needs to be increased. The success of neonatal complication 
management could be seen from the midwives’ performance as seen in table 4. 
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Table 4. Level of Village Midwives’ Performance in Handling Neonatal Complications based on the 
Integrated Management of Childhood Illness in Probolinggo Regency in 2019. 

No. Performance Level n %

1. Not achieved 140 77.8

2. Achieved 40 22.2

Total 180 100

 

Based on table 4, the most respondents have not reached the performance target yet (77.8%). The aspect of village 
widwives’ performance includes early detection of neonates, physical examination, identification of symptoms, 
classification of complication rates, treatment according to complications, pre referral action, counseling, recording 
and reporting the IMCI form, solution problem, and follow up service10,11. All aspect are measured by examining the 
availability and completeness of Integrated Management of Childhood Illness (IMCI) form. 

Tabel 5. The Linear Regression Test on Proactive personality, Professionalism, and Work Engagement 
towards Village Midwives’ Work Performance in Probolinggo Regency. 

Independent Variables Dependent Variables p-value B Significance

Proactive personality Work Engagement 0.00 0.46 Significant

Proactive personality Performance 0.08 0.38 Not significant 

Professionalism Performance 0.01 0.42 Significant

Work Engagement Performance 0.00 0.96 Significant

Table 5 showed the result of the linear regression 
indicated that proactive personality affected work 
engagement (p-value < 0,05). While proactive 
personality indirectly affected performance (p-value > 
0,05). Professionalism had a direct effect on midwives’ 
performance in managing neonatal complications based 
on the integrated management of childhood illness 
(p-value < 0,05). Compared to others, work engagement 
had the strongest effect on midwives’ performance (p –
value < 0,05, b=0.967). It means that the higher the level 
of work engagement is, the higher the performance of 
neonatal complication management is. 

Work engagement had a relationship with 
performance in handling neonatal complications using 
the integrated management of childhood illness (p-value 
< 0,05). Probolinggo Regency are dominated by 
mountains, lowlands and coastal areas. It causes there 

are village midwives did not live in villages where they 
work. When the community want to access childbirth, 
baby check-up and other treatments, they travel far to 
the midwife’s home. This fact was not in accordance 
with the Regulation of Indonesian Ministry of Health 
Number 28 of 2017 which explains that a midwife with 
a practice licence in a primary healthcare center lives 
and is assigned to carry out midwifery practices in the 
working area of the primary healthcare center12. 

Discussion

Personality can influence the attachment to 
someone’s work13. Proactive personality is a relatively 
stable personality to not be restrained by situations 
and to influence changes in the environment. Proactive 
personality is attributed to abilities of identifying 
opportunities, showing initiative, taking action and 
preservation7. The results showed that some village 
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midwives unyielded their work and took initiatives to 
find new ways of improving performance in handling 
neonatal complications based on the integrated strategy 
management of childhood illness.

Proactive individuals tend to have opportunities 
to cope obstacles they face and make their working 
environment according to what they need14. Individual 
characteristics such as being proactive can encourage 
someone to develop themselves more than others. 
Employees who feel connected to the organizations 
will more contribute, initiate and develop change15. 
Employee proactive personality was positively related 
to work engagement16,17. The finding within this study 
showed that proactive personality had an influence on 
work engagement with a significance value of less than 
α (0.05). The higher the midwives’ proactive personality 
is, the higher their work engagement is.

However, proactive personality had no effect on 
performance in managing neonatal complications based 
on the integrated strategy management of childhood 
illness. Researchers found the majority of midwives 
rarely made a specific schedule to visit mothers who 
experienced neonatal complications. Some village 
midwives revealed that they often made direct referrals 
to primary healthcare centers or hospitals without prior 
physical examination of severe neonatal complications. 
The village midwives were afraid of infant mortalities 
during the labor process in their practice station, and thus 
they would get penalty from the Probolinggo District 
Health Office. As a result, the village midwives were 
less optimal in carrying out childhood illness procedures, 
such as physical examinations, classifications and simple 
treatments to stabilize neonatal conditions before being 
referred to primary healthcare centers or hospitals.

This study also highlighted proactive personality 
could affect performance through work engagement as 
an intervening variable. It supports previous research 
that there is an effect of proactive personality on 
employee task performance through work engagement18. 
Moreover, the research by Crant and Bateman supported 
this finding19. They found individuals with high 
proactive personality engaged and took initiatives to 
get involved in various activities and situations19. The 
higher individuals’ proactive personality is, the more 
they tend to show initiative in their work.

ABIM defined professionalism as an attitude and 
behavior of prioritizing patient interests over personal 
interests8. Professionalism could be seen in staffs’ 
commitment to follow medical practice standards, 
prioritize patients’ interests and safety, and respond to 
public health needs. Studies on professionalism among 
health workers are important to enhance professional 
behavior. Professionalism is a concept of collaboration 
and communication health workers perform to provide 
the best possible services20.

To strengthen newborn services, the village 
midwives had to do home visit for mothers who did 
not return to health services. During home visits, health 
workers can identify and provide counseling about risk 
factors for infants and their environment21. However, 
in fact the village midwives are still difficult to conduct 
home visits due to lack of awareness of healthcare 
outreach. This finding supported the previous study 
conducted by Radina and Damayanti who found that 
health workers rarely do healthcare outreach because 
there is no obligation for primary healthcare centers22. 

Some village midwives in Probolinggo Regency 
oversaw to record and report neonatal complications to 
the Probolinggo District Health Office due to incomplete 
logistical needs. According to Cawley and Danielsen, 
professional health workers should be fair and honest as 
the community expect so23. Work engagement is not just 
an attitude like organizational commitment but the level 
of attention and fusion with work24. Work engagement 
refers to the relationship between employees and their 
work, while employees’ engagement subjects to the 
relationship between employees and the organization25. 
Work engagement is a positive state, fulfillment, and a 
view of working conditions as shown in vigor, dedication 
and absorption9.

Work engagement could affect employees’ 
work quality, increase job satisfaction, reduce 
employee absenteeism and turnover24. Furthermore, 
work engagement was positively related to work 
performance26,27,28. This study showed that the majority 
of village midwives had high work engagement. The 
higher their attachment to their work is, the greater 
their effort, time, energy and costs are to achieve 
the organization’s targets. In managing neonatal 
complications, the village midwives are required to 
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provide high-quality and comprehensive care for 
healthy newborns for up to 1 month according to their 
competence. In this case, work engagement affected 
work performance in handling neonatal complications 
by following the integrated strategy management of 
childhood illness. 

Conclusion

Proactive personality did not have a direct effect 
on performance, but it affected performance through 
work engagement. While professionalism and work 
engagement affected village midwives’ performance 
in handling neonatal complications based on the 
integrated strategy management of childhood illness. 
It is recommended that improving the work facilities, 
such as medicines and medical devices, office stationery 
needs to be done. Recording and reporting neonatal 
complications as well as midwives’ knowlwedge could 
be improved by applying the integrated management of 
childhood illness. 
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Abstract
Prescription drugs abuse in society is becoming a serious problem in the world. This case is caused by a 
variety of factors both internal and external, especially cultural factors. Various efforts have been done to 
reduce this problem but have not showed optimal results. This research was conducted to analyze the factors 
related to drug abuse in the society based on transcultural nursing theory. This research was conducted in 
two villages in the South Kalimantan Province of Indonesia, using a correlational research design with a 
cross-sectional approach. A total of 125 respondents suspected of abusing prescription drugs, were examined 
using a questionnaire. The sample selection using simple random sampling technique. Prescription drug 
abuse behavior was measured using a screening test CAGE-AID. The collected data was tested using a 
logistic regression test. Religious and philosophical factors (p = 0.035); kinship and social factors (p = 
0.038); cultural and lifestyle factors (p = 0.038); political and legal factors (p = 0.031); and economic 
factors (p = 0.015) have a significant relationship with the behavior of drug abuse in the society. Meanwhile, 
technological factors (p = 0.092) and education (0.062) have no relationship with these behaviors. Easy 
access to drugs and the acceptance of this problem in the society have led to the higher cases of prescription 
drugs abuse. Counseling related to the use of prescription drugs as well as an increase in rehabilitation and 
religious programs need to be improved to prevent further abuse. 

Keywords: Drug Abuse, Prescription Drug, Transcultural Nursing, Factors Analysis

Introduction

The use of prescription drugs for non-medical 
purposes is a serious problem that is developing in the 
world1,2. Prescription drugs have harmful effects on 
the body such as poison, exacerbating the disease until 
damage organs and cause death3. This phenomenon of 
drug abuse has turned into a plague4.

The acceptance of the prescription drugs circulation 
in the environment and the lack of public knowledge 
lead to increasingly widespread acts of prescription 
drug abuse4. There are 230 million (5%) of the world’s 

population aged around 15-64 years of abusing drugs 
once a year 5. In 2016, around 275 million of world’s 
population at least misappropriate prescription drugs 
once in their lives6. More than 50 million people or 
about 20% of the world’s population aged over 12 years 
use prescription drugs in the wrong way2. This cases 
concomitant enhance the burden of disease globally 
because it is potentially as a cause of death in 1 among 
100 cases5. Misappropriate victims can be old or young 
and various groups7.

Prescription drugs have a stronger effect for users 
and are difficult to identify and detect8. The CDC 
(Centers for Disease Control and Prevention) report 
shows that most prescription drug users get drugs from 
their friends or family9.

The role of peers and the environment is a factor that 
determines the abuse of addictive substances and illegal 
drugs10. Society requires the involvement of various 
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parties such as providers of medicines, prescribers, and 
also government to overcome this problem11. Society 
empowerment activities in the form of counseling and 
skills training have not shown significant results in 
efforts to decrease drug abuse12.

The use of transcultural nursing design is needed 
to analyze healthy or sick behavior according to the 
cultural background factors of a person or group13. 
Prescription drug abuse behavior is adapted to the 
Theory of Planned Behavior in an effort to understand 
individual limitations to perform certain behaviors14,15. 
Therefore, this research was conducted to analyze the 
factors related to prescription drug abuse in the society 
based on the theory of transcultural nursing.

Method

Research Design and Sample Selection

This research used a correlational research design 
with a cross-sectional approach. The population used was 
160 people from two villages in South Kalimantan aged 
over 14 years. The criterion of the research sample was 
the citizen allegedly taking prescription drugs. Sample 
selection used simple random sampling technique.

The calculation results of the sample obtained 114 
people as research samples. Furthermore, the number of 
samples added by 10% of the sample calculation results 
so that the total numbers samples was 125 people. The 
research was conducted on August to December 2017. 

Research variable

The influencing factors are based on the transcultural 
nursing theory, including: technological factors, religious 
and philosophical factors, kinship and social factors, 
cultural values and lifestyle factors, political and legal 
factors, economic factors, and educational factors13. 
These factors then become independent variables, 
meanwhile, the dependent variable was prescription 
drug abuse behavior.

Research Instruments

The instrument used in this research was a 
questionnaire, regarding factors related to the prescription 

drugs abuse based on transcultural nursing theory. The 
questionnaire has been tested for validity and reliability. 
In this research, 8 questionnaires related to transcultural 
nursing (Gero modification)16 and 1of screening test 
CAGE-AID17 questionnaire were used as instruments. 

The variable of prescription drug abuse behavior 
was developed from the screening test CAGE-AID17. 
This variable was developed according to Theory of 
Planned Behavior (TPB)14. The questionnaire consisted 
of 4 statements covering the desire to reduce drug use 
(cut down), feeling annoyed with other people’s advice, 
feeling guilty, and the feeling of when you first open 
your eyes in the morning (eye opener).

Data Analysis

The collected data was analyzed descriptively and 
then an inference analysis was carried out using the chi-
square test with a significance below 0.25. This research 
was analytic and has more than 2 independent variables 
so it used a statistical logistic regression test.

Result

Respondent Demographic Data

The majority of prescription drug abusers were male 
(95.2%). The age range of most abusers was 26-45 years 
(49.6%) and the lowest was 46-65 years (15.2%). All the 
total respondents are Moslem and come from the Banjar 
tribe (100%). Most respondents (86.4%) have incomes 
of less than IDR 2,258,000 with the most occupation as 
private employees (70.4%).

More than half of the respondents took 3-5 tablets 
of prescription drugs at one time (see Table 1). Most 
respondents (51.2%) got the prescription drugs from 
buying transactions with dealers. This research found 
that respondents sometimes mix prescription drugs with 
other drugs or substances before or when consumed 
(93.5%). The mixing of prescription drugs was mostly 
combined with other prescription drugs (55.2%). This 
misappropriation caused health problems more than 
60% of respondents (63.2%).
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Table 1. Respondent Demographic Data.

Category Frequency Precentage (%)

General Data

Gender
Male

Female
119
6

95.2
4.8

Age

12-25 years
25-45 years
46-65 years

44
62
19

35.2
49.6
15.2

Religion
Moslem 

125 100

Tribe
Banjar 

125 100

Income
<Rp 2.258.000
>Rp 2.258.000

108
17

86.4
13.6

Occupation
Private
Student

Enterpreneur 

88
4
33

70.4
3.2
26.4

Variable 

The Duration of Use More than one month 125 100

The Numbers of Drugs in One 
Consumption

3-5 tablet
6-10 tablet
>10 tablet

70
51
4

56
40.8
3.2

How to get the Drugs

Buy to the Dealers
Buy in the Drugs Store

Given by friends

64
17
44

51.2
13.6
35.2

Mixing Drugs
No 

Sometime
8

117
6.4
93.6

Drugs Mixture

Not Mixed
Other Prescription Drugs

Free Drugs/Free Unlimited

8
69
48

6.4
55.2
38.4

Risk to the Health
Medium Risk
Heavy Risk

46
79

36.8
63.2

Factors Distribution Related to the Prescription Drug Abuse
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The factor of technology use was included in the high category (61.6%) (see table 2). High values were also 
found in kinship and social influences factors (51.2%). However, the religious and philosophical factors (68%) 
also political and legal (60.8%) were in the weak category. In addition, cultural and lifestyle factors were included 
in the sufficient category (83.1%) and economic factors were included in this category as well (66.4%). 81.6% of 
respondents have the latest education, namely basic education.

Table 2. Factors Distribution Related to the Prescription drug Abuse.

Variable Category Frequency Precentage(%)

Technological Factors
Less 

Enough
High 

0
48
77

0
38.4
61.6

Religious and Philosophical Factors
Less 

Enough
High

85
40
0

68
32
0

Kinship and Social Factors
Less 

Enough
High 

0
61
64

0
48.8
51.2

Cultural and Lifestyle Factors
Less 

Enough
High 

0
104
21

0
83.2
16.8

Political and Legal Factors 
Weak 

Enough
Strong 

76
49
0

60.8
39.2

0

Economic Factors 
Less 

Enough
High 

0
83
42

0
66.4
42

Educational factors
Basic 

Middle 
High 

102
17
6

81.6
13.6
4.8

Factors Analysis Related to the Prescription 
Drug Abuse

The technological factor showed the value of p = 
0.092 which means that this factor has no relationship 
with drug abuse. The test results were similar to 
educational factors, where the value of p = 0.062. 

However, the test results found that prescription drugs 
abuse was influenced by religious and philosophical 
factors (p = 0.035); kinship and social factors (p = 
0.038); cultural and lifestyle factors (p = 0.038); political 
and legal factors (p = 0.031); and economic factors (p = 
0.015) (see table 3).
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Table 3. Factors Related to the Prescription Drug Abuse.

Variable Category
Prescription Drug Abuse

p
Medium Risk Heavy Risk 

Technological Factors
Less 

Enough
High 

0
38
8

0
10
69

0.092

Religious and Philosophical 
Factors

Less 
Enough

High

12
34
0

73
6
0

0.035

Kinship and Social Factors
Less

Enough
High

0
42
4

0
19
60

0.038

Cultural and Lifestyle Factors
Less 

Cukup
Tinggi 

0
43
3

0
61
18

0.038

Political and Legal Factors
Weak 
Cukup
Strong 

6
40
0

70
9
0

0.031

Economic Factors
Less 

Enough
High

0
41
5

0
42
37

0.015

Educational factors
Basic 

Middle 
High 

29
12
5

73
5
1

0.062

Discussion

Drug abuse was a routine use of a substance, has 
been going on for 1 month, was pathological, occured 
behavioral irregularities, and the patient suffered quite 
serious and was unable to stop its use18. Prescription drug 
abuse has been proven to be carried out by most of the 
respondents researched. Respondent misappropriated 
prescription drug by consuming 3-5 tablets at a time. 
Prescription drug was required to be consumed according 
to a doctor’s prescription or as many as 1 tablet once 
consume. In addition, respondents sometimes mix 
prescription drug with other types of prescription drug 
with ingredients such as ephedrine, sodium diclofenac, 
or with free drug/ free limited content especially those 
containing dextromethorphan and chlorpheniramine 
maleate.

Factor analysis of this research was based on 
Transcultural Nursing theory, which there are 7 factors 
that influence person’s behavior13. The first factor that 
influences was economic factors. This research found 
that the higher the problem in a person’s economic 
factors, the higher the tendency to misappropriated 
prescription drugs. Economics is a human effort to 
fulfill material life from limited resources19. Person’s 
economic level was greatly influenced by the numbers 
of income. The findings of this research indicated the 
low income of respondents who were considered to be a 
trigger for the use of prescription drugs. The low income 
initiated an increase of someone’s life so that it triggers 
the prescription drugs abuse.
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In addition, prescription drug dealers made it 
possible to repeat their actions because of venial 
penalties20. The weaker the political and legal factors 
or the rule of law, the case waiver by village officials, 
and the weak law enforcement, the tendency to violate 
was higher. The legal regulations regarding the criminal 
penalties of prescription drug abuse was still insufficient 
compared to the narcotics law20. The weak the rules made 
someone not deterrent from committing drug abuse. 
Person’s religious level also supports misappropriation 
behavior. The religious practices that less triggering of 
dishonorable behavior, besides the religious educational 
factors in the family and someone’s observance in 
religion.

The tendency of misappropriation or abuse also 
related to someone’s kinship and social relations. The 
existence of indifference by the family and the presence 
of family and friends who consume prescription drug 
illegally, increase this misappropriation factors. Abusers 
feel welcome if they do the same with their peers and 
family21.

The existence of prescription drug abuse was also 
supported by negative socio-cultural factors from the 
society. Culture can be defined as non-physical traits 
such as values, beliefs, and habits that are shared 
together22. Bad influences of people who were considered 
important, create person’s behavior and attitudes, so that 
they can misappropriate. The use of prescription drug in 
a group makes someone challenged to try to consume, 
have fun, and follow trends. Attitudes and habits such as 
this will gradually create a culture, especially in a group 
of society22.

On the other hand, technological and educational 
factors were not related to prescription drug abuse 
behavior. The use of technology is often related to the 
positive and negative impacts resulted23. This factor has 
an influence on individual behavior based on culture13. 
However, the use of technology can be influenced 
because of someone’s interest in accessing something. 
Easy access to information does not guarantee the support 
for finding information related to misappropriation 
behavior. In addition, the use of technology influences 
society’s needs for the process of obtaining, storing, 
creating, and modifying information24. The process of 
obtaining information was also related to educational 

experience19,24. Higher education makes someone 
wiser to understand something and think rationally24. 
However, some respondents with higher education have 
the possibility to consume prescription drug illegally. 
This showed that the experience of higher education 
cannot be a guarantee for someone to do an analysis first 
before taking an action.

This research has obstacles such as the subjectivity 
of each respondent in filling out the questionnaire. 
Honesty of respondents needs attention because it affects 
filling out questionnaires. In addition, many respondents 
experienced obstacles in reading so it was feared that 
respondents would not understand the contents of the 
questionnaire.

Conclusion

Economic factors, political and legal factors, 
religious factors and kinship factors have a significant 
relationship with drug abuse activities. The price of 
prescription drugs is cheap enough to facilitate access 
to transactions by consumers, the majority of whom 
have only completed primary school. However, the high 
technological factors accompanied by the low educational 
factors, does not have a significant relationship with the 
prescription drug abuse.
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Abstract
The present study aimed to determine the synergistic effects of ascorbic acid and selenium on serum 
testosterone level in male rats exposed to restraint stress . Wistar rats weighting 175±25 grams were divided 
randomly into four equal groups (n=10), some were supplemented with ascorbic acid (50 mg/kg bw/day) 
orally, the second group was supplemented with selenium (0.02 µg/kg bw/day) orally, third group was orally 
supplemented with both ascorbic acid and selenium , the control included ten rats .Blood was collected 
on 20th days of experiment, and serum testosterone, and luteinizing hormone (LH) were measured by 
enzyme-linked immunosorbent assay (ELISA). The results for 20th days showed that supplement of rats 
with ascorbic acid has highly significantly (P<0.001) increased serum testosterone to be (5.18 ± 0.1 ng/
ml compared to stressed rats which recorded (2.37 ± 0.16 ng/ml) and showed that supplement of rats with 
selenium has highly significantly (P<0.001) increased serum testosterone level to be (5.28 ± 0.15 ng/ml) 
compared to stressed rats, and showed that supplement of rats with (ascorbic acid+ Selenium) has highly 
significantly (P<0.001) increased serum testosterone level to be (5.78 ± 0.09 ng/ml) compared to stressed 
rats which recorded (2.37 ± 0.16 ng/ml). It is probable that there is a synergistic effect of ascorbic acid and 
selenium in relieving effect on restraint stress on male rats and enhancing testosterone levels .
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Introduction

Stress is becoming an inescapable part of modern 
life, and has been dubbed the Health Epidemic of the 
21st Century (1) . It is defined as any response that elicit 
physiological and behavioral adaptations to maintain 
homeostasis (2) . Events that confront the organism’s 
environment activate central stress response system, 
which is mainly mediated by the (HPA) axis (3) ; 
the regulatory functions of the HPA axis control the 
behavior , reproduction, cardiovascular, immune 
functions, , and metabolic system activation of the HPA 
axis by several stressors mainly inhibits reproductive 
function (4) ; several studies have shown of stress along 

with depression and anxiety may lead to infertility (5) . 
Infertility is regarded as the public and clinical trouble 
because it affects the health system and social life, it 
is a reasonably common condition with psychological, 
medical, and financial consequences (6) . Ascorbic acid 
(vitamin c) has been considered as an essential nutrient 
for animal species, it has been linked with fertility for 
many years, most consider the effect of ascorbic acid 
on fertility to be related to these principal functions: 
role in hormone production, promotion of collagen 
synthesis, and prevention or protection against oxidation 
(7) , disrupts both spermatogenesis and the production 
of testosterone caused by lack of vitamin C leads to a 
state of oxidative stress in the testes (8) . Selenium is an 
essential micronutrient , it acts as a cofactor for enzymes 
antioxidant, for example glutathione peroxidase (9) .

Selenium importance was for successful in male 
reproduction due to its role in testosterone biosynthesis 
and subsequently in the typical development and 
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formation of spermatozoa (10), thus selenium is a major 
factor sperm formation and male fertility , selenium 
deficiency has been found to be associated with reduced 
or impaired reproduction (11) .

Methods

Forty fertile adult’s albino male rats (Rattus 
norvegicus) were used in the present study, their 
averages ages (10-12) weeks , with a weight range (100-
200) gm, the animals were housed in the animal house, 
the animals housed in well ventilated wire-plastic cages 
with dimensions design cages (50 × 35 × 15 cm) with 
metal covers and containing bedding of wood shaving 
which was changed once per daily.

The animals were maintained under controlled 
environment about 12-hour light and 12-hour dark 
with (degree of temperature 22-26 ˚C) and exact 
circumstances to the normal laboratory nutrition with 
profitable diet (pellets) and water provided to animals 
except during the experimental period, for two weeks 
before the experiment started, to adapt rats to the new 
environment none of the rats had any clinically obvious 
contagions, the rats were divided into four groups with 
five rats for each cage, for animal were ethics research 
procedures approval by our institutional animal care and 
care committee (IACUC). 

Rats were classified into four groups : the first 
group: included ten rats exposed to restraint stress for 
sex hours a day, and supplemented with vitamin C in 
a dose of (7.5 mg /day) orally by gavage ; the second 
group: included ten rats exposed to restraint stress for 
sex hours a day, and supplemented with selenium in a 
dose of (3 μg /day) orally by gavage ; the third group: 
included ten rats exposed to restraint stress for five 
hours, and supplemented with vitamin C in a dose of 
(7.5 mg/ day) , then with Selenium in a dose of (3 μg /
day) orally by gavage ; the fourth group: included (five) 

rats exposed to restraint stress for five hours a day and 
given 2 ml normal saline orally by gavage and served as 
positive control (PC), and (five) rats without exposed to 
restraint stress, and given 2 ml normal saline orally by 
gavage and served as negative control (NC).

Rat were placed in the restraint cage used to 
produce restrain stress in a glass container (12×5 cm), 
for six-hour a day (12) , narrow enough to prevent the 
rats from moving freely but wide enough to cause 
no real physical discomfort, pain or impairment of 
respiratory movements, the rats were exposed to stress 
between 08:30 AM and 14:30 PM for twenty days of 
the experiment . Animals weights have been recorded 
before the dosage by using electrical balance Blood 
samples were collected via cardiac puncture. Serum was 
obtained by centrifugation at 3000rpm for 20min. Serum 
was used for hormonal assay.

Results

All animals in the study were monitored for their 
feed and well-being and found healthy and active 
throughout the study period.

The result showed a high significant decrease 
(P<0.001) in serum concentrations of testosterone at the 
twentieth day of experiment in positive control (stressed 
rat) (2.37 ± 0.16) compared to those which were not 
exposed to stress (3.6 ± 0.25) which constitute the 
negative control. 

On other hand in same table was highly significant 
increase (P<0.001) in serum concentrations of 
testosterone level in rats supplemented with vitamin C 
(50 mg/kg/day), Selenium (0.02 mg/kg / day) and both 
vitamin C plus Selenium , to be (5.18 ± 0.1), (5.28 ± 0.15) 
and (5.78 ± 0.09) respectively compared to positive and 
negative control .
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Table.1 : Differences in serum testosterone level among rat groups at the twentieth day of experiment 

Study Groups Total Number
 Serum Testosterone

(ng/ml)
M ± SD 

F test
(P value)

Vitamin C (50 mg/kg orally) 10 5.18 ± 0.1 *

593.19
(0.000)

Selenium (0.2 mg/kg orally) 10 5.28 ± 0.15 *

Vitamin C + Selenium 10 5.78 ± 0.09 *

Negative Control 
(without stress)

5 3.6 ± 0.25 *

Positive Control 
(with stress)

5 2.37 ± 0.16 *

* high significant difference at P< 0.01. 

Discussion

Previous studies have shown that restraint stress 
lowers plasma testosterone concentrations and blunts 
the plasma testosterone in rats (13) , and in monkeys (14) .

Stress of different origins suppresses male 
reproductive functions by releasing stress hormones 
corticosterone levels are increased in psychological and 
physical stress, as in experimentally induced restraint 
stress in rats, therefore, levels of serum corticosterone 
may serve as an appropriate indicator of stress in rats (15) . 
Stress activates sympathetic-adrenal system with release 
of catecholamine like epinephrine and norepinephrine 
along with proportionate release of increased 
glucocorticoid levels disrupted the male reproductive 
axis (16) . Epinephrine and norepinephrine are biogenic 
amines Its secretion from of the adrenal medulla may also 
affect the testis by affecting flow of blood, since these 
stimulants are thought to cause vasoconstriction in many 
mother tissues (17) . It is well-known that monoamine 
oxidase (MAO) convey several amines into metabolism 
that involve their MAO final product in testicular 
maturation and androgen synthesizing (18), therefore the 
serum testosterone levels were significantly lowered 
direct testosterone production inhibitor by Leydig cells, 
which are responsible for 95% of plasma testosterone 
levels in males, low testosterone levels follow a reduced 
regulation of LH signals, which stress directly suppress 
Leydig cell steroidogenesis consequently testosterone 

(19) . 

Stress is generally thought to generate reactive 
oxygen species (ROS), when ROS surpass body’s natural 
antioxidant defense, impairment to macro molecules such 
as DNA, lipids and proteins would occur, during stress, 
lipid peroxidation is increased in the body, as one of the 
prominent products for fat oxidation is malondialdehyde 
(MDA), therefore MDA is considered as an indicator of 
stress induced damage by lipid peroxidation (15) .

On other hand, there was an evidence that testosterone 
decreases may be associated activity levels of testicular 
steroidogenic indicator enzymes 3β-hydroxysteroid 
dehydrogenase 3β-HSD and 17β-hydroxysteroid 
dehydrogenase (17β-HSD) were reduced significantly 
in stress animals (20), since testicular steroidogenesis 
is organized by these two rate determining enzymes, a 
decrease in their activities in Leydig cells greatly reduces 
production and thus level of testosterone (21) .

Certainly, we observed the stress decreased the 
testosterone and fertility in the male rat by blocked the 
receptor of LH in the Leydig cell and Excessive oxidative 
stress that lowers major enzymatic and non-enzymatic 
antioxidant levels in Leydig cells, all of which leads to 
reduced testosterone secretion that conforming (22) .

Orr et al., (1994) reported a suppressive effect of 
immobilization stress on plasma testosterone level 
(23) ; while Hu et al., (2000) had studied the effect 
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of restraint stress on testosterone levels in rats and 
found that long duration of restraint stress (2 hours 
daily for 2 months) had significantly decreased serum 
testosterone concentrations with noticeable reduction in 
spermatogenesis (24) .

On the other hand, the present study has revealed that 
vitamin C has highly significantly (P<0.001) increased 
in serum testosterone level (table.1) which indicated the 
effect of vitamin C supplement in enhancing male fertility 
; this come along a previous study that investigated the 
effect of a twice daily dose (250 mg/kg) of vitamin C on 
serum testosterone levels in Wistar rats, after 21 days 
they found increase significantly in serum testosterone 
concentrations (25) . 

Vitamin C is well known to play key roles in 
testosterone synthesis (26), in extracellular fluids vitamin 
C is the most essential free radical scavenger that traps 
and maintains the roots of aqueous biomembranes 
from peroxidative harm and prevent increased the lipid 
peroxidation levels resulting from stress and reduce 
the complication causes of the stress such as increased 
oxidative stress, lipid peroxidation which is converted to 
dehydrascorbic acid by free radical reaction is regulated 
via the glutathione enzyme complex (27) . This may 
provide additional evidence for the anti-stress effects 
of vitamin C as stress is an imbalance between the 
production of reactive oxygen and antioxidant defense 
(28) .

This study showed that the level of testosterone in 
plasma increased significantly in animals treated with 
ascorbic acid When compared with animal controls. 
This rise could be dependent on the ascorbic acid that 
activates LH release.

In addition, our result in same exhibited high 
significant rise (P<0.001) in testosterone serum 
concentrations level at the twentieth days of experiment in 
rats with Selenium (3 μg /day) which selenium is required 
for normal testicular development and spermatogenesis 
in rats where observed the severe selenium deficient 
mice reduced testosterone concentrations in the blood 
(29) .

Previous studies found that selenium may have a 
positive effect on Leydig cells to increase spermatogenesis 
(30-31) , this result is in agreement with present result that 

recorded a high increase in testosterone secretion . 

In the Our result showed in (vitamin C + 
Selenium) highly significant group increase (P<0.001) 
in testosterone serum concentrations for seventh and 
twentieth days in contrast with negative and positive 
Control showed in table -1 that conforming the Previous 
studies and protect our theses of this study show effect 
of vitamin C and selenium together in male rats in stress.
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Abstract
Background: Midazolam hydrochloride is an injection form of benzodiazepines and included in the high 
alert category in the Dr. Soetomo Teaching Hospital Intensive Care Unit (ICU), Surabaya, Indonesia. 
Nowadays, the technical preparation of midazolam drugs in the ICU room by doctors and nurses was 
performed by reconstituting drugs in the injection syringes to be stored for a while in the room. Objectives: 
To evaluate the preparation process for midazolam hydrochloride injection which has been analyzed in 
Dr. Soetomo Teaching Hospital. Methods: Physical, chemical, and microbiological stability of 1 mg/mL 
midazolam hydrochloride in aqua pro injection solvents have been evaluated at points 0, 8, 12, and 24 hours 
after preparation, as well as a comparison of stability in storage conditions at room temperature compared 
to refrigerator temperatures. Results: The results showed all the preparations were no foreign particles 
in the sample container. The midazolam did not experience precipitation in both room and refrigerator 
temperatures. The pH of midazolam solution during storage proved that the preparation was relatively stable 
(pH 4.3–4.5). There were no significant differences of midazolam levels in both storages which was in range 
of 95%. The Miccrobiology Stability Test showed negative germ growth after 24 hours incubation in both 
storage. Conclusion: This study showed no changes in physical, chemical, or microbiological stability in the 
midazolam injection samples up to 24 hours after the manufacturing process.
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Introduction

The stability of pharmaceutical dosage forms 
is strongly influenced by chemical, physical, and 
microbiological reactions. These reactions can lead 
the changes of medicinal properties during the process 
of shipping, storage, and use. Chemical degradation is 
known as the cause of a potential decrease or increase 
in drug toxicity. The storage condition also cause 
dissolution and pollination process of other medicinal 
ingredients, so that affect to the stability of the drug1.

Midazolam hydrochloride is an injection form 
of benzodiazepines with a short reaction period. 
Intramuscular route is often used for midazolam 
administration, then continuous to iv infusion and iv 
slow bolus2. Intramuscular midazolam administration 
can terminate acute seizure in children besides intranasal 
midazolam3,4. Previous research showed the stability of 
midazolam is around 24 hours in normal saline 0.9% 
or Dextrose 5%5,6. Technical midazolam preparation is 
usually carried out by the drug reconstitution of injection 
syringes preparation and drugs storage in the room. It 
aims to facilitate the administration in emergency 
condition, which needs immediate administration7,8.

Patient safety becomes priority in the management 
of drug use (MDU). The policy of MDU, namely 
standard operational procedure for mixing injectable 
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medicines, explains that the single component does not 
recommend storing reconstitution drugs in injection 
syringes, but in sterile vial containers covered by film 
paper9. The reconstitution drugs do not stored for more 
than 8 hours9. However, the MDU policy on injecting 
drug reconstitution is not supported by accurate data 
from preliminary research results both qualitative and 
quantitative aspects.

Baseline reference for the MDU policy for the 
reconstruction of single preparations is existed in Dr. 
Soetomo Teaching Hospital. This preliminary study 
determined the qualitative and quantitative stability of 
1 mg/mL midazolam injection in aqua pro injection 
solvents, whether the stability of the drug was more than 
8 hours or 24 hours. The stability test compared to the 
parameters of the storage container will be observed from 
the room temperature. The room temperature was 20-25 
°C, compared to the refrigerator temperature (2-8 °C). 
The qualitative stability measured by physical, chemical, 
and microbiological stability. However, quantitative 
stability is conducted by determining levels using High-
Performance Liquid Chromatography (HPLC) tools. 
The results of this study can be a reference data for the 
guidelines evaluation for injecting drug mixing policy 
in Dr. Soetomo Teaching Hospital. The purpose of this 
study determined by using qualitative and quantitative 
stability of midazolam reconstitution HCl 1 mg/mL with 
storage container parameters.

Methods

Material

Raw midazolam hydrochloride was a gift from Kalbe 
Farma Factory. Acetonitrile and potassium hydrogen 
phosphate were Wako products (Osaka, Japan). Sterile 
glass vials and injection syringes (Terumo®, Tokyo, 
Japan) were purchased from the Medical Pharmacy 
Service Unit, Dr. Soetomo Teaching Hospital, Surabaya, 
Indonesia. Other research materials were analytical 
grade.

Test Solution Preparation

Preparation of the test solution sample was examined 
by the same possible conditions that was conducted 
by the nurse or doctor when reconstituting midazolam 
hydrochloride in the ICU inpatient ward of Dr. Soetomo 

Teaching Hospital. Two midazolam hydrochloride test 
solutions of 1 mg/mL were prepared for replication three 
times per test procedure. The first solution was prepared 
in a Terumo® injection syringe container (containing 
polypropylene material) and a second solution was 
prepared in a sterile vial storage container covered 
with parafilm paper. The first mixing container (5 mL 
injection syringe, Terumo®) was filled by midazolam 
hydrochloride 1 mg/mL. The concentration was obtained 
by mixing technically as follows: A total of 1 ampule of 
midazolam hydrochloride 5 mg/mL was diluted and a 
number of 20 mL aqua pro injection to obtain a 1 mg/mL 
level test solution. The solution was taken 1 mL to be 
stored in a 5 mL injection syringe. The second solution 
was prepared in a sterile vial storage container with a 
dilution procedure: 1 ampoule midazolam hydrochloride 
5 mg/mL diluted and 20 mL aqua pro injection to obtain 
a 1 mg/mL level test solution. Then, 1 mL solution was 
stored in a sterile vial container.

This study also revealed the effect of storage 
temperature on the stability of midazolam hydrochloride 
reconstitution preparations. Three solutions test were 
stored at room temperature (20-25 °C) and at refrigerator 
temperature (3-4 °C). At the time of testing, the sample 
was taken by 1 mL from the storage container using 
aseptic techniques. The sampling point in this study was 
carried out at 0 o’clock (shortly after preparation), 8, 24, 
and 48 hours after preparation.

Preparation Stability Test

The samples were taken at 0, 8, 12, and 24 hours 
after preparation, then evaluated for physical, chemical, 
and microbiological stability. Physical stability tests 
was performed, including observe color’s solution and 
it’s clarity. The solution clarity was tested by placing 
a sample above lighting and observed by rotating the 
sample and flipping the container against a black or 
white background (Erweka Apparatus Gmens Hensen 
Stamn, Germany). Thus, it could clarity and the presence 
of foreign particles in the test sample were observed.

The sample was taken by 5 mL for physical stability 
checks. Microbiological stability tests were examined 
by the sterility requirements of intravenous preparations. 
Sterility tests were conducted on bacterial growth media 
in microbiology laboratories. Chemical stability tests was 
examined including pH testing and levels determination 
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using HPLC. PH measurement was performed because 
the pH can affect the preparation stability. the pH 
measurements of midazolam preparations after storage 
was conducted by using a pH meter (Eutech Instruments 
pH 700, Germany) at 25 ˚C.

Midazolam Hydrochloride Analysis Method Using 
HPLC

Midazolam hydrochloride levels were quantitatively 
measured using HPLC. The analysis conditions were as 
follows: the stationary phase uses an HPLC C18 column, 
the detector used was a photodiode array (PDA), and 
the analysis was analyzed at a wavelength of 220 nm, 
the mobile phase was acetonitrile: 0.3 M potassium 
dihydrogen phosphate pH 3.3 (3:7 v/v) and a flow rate 
of 1 mL/minute, and the injection sample volume was 
10 µL

Standard solute was prepared by dissolving 
midazolam hydrochloride at a level of 1 mg/mL in 
methanol to be injected in the HPLC. Furthermore, it 
analyzed the peak area of the chromatogram. The results 
will be used to measure midazolam levels quantitatively 
by using a comparison of the chromatogram peak area of 
the sample with the standard 1 mg/mL level midazolam 
solution.

Statistic Analytic

For qualitative analysis, the results were compared 
to the initial solution visually. If there were differences, 
there was a qualitative change in stability. For 
quantitative analysis, the test solution resulted stable 
if midazolam hydrochloride levels in the test solution 
>90% initial levels. Statistical analysis used one-way 
analysis of variance followed by Tukey’s post hoc 
test with a confidence level of 0.05 to determine the 
significance differences between all the results The test 
used SPSS version 23.0 (SPSS, Inc., Chicago, IL).

Results

Solution Clarity test

This study found that all preparations were clear 
and there were no deposits or foreign particles in the 
sample container (Table 1). During storage phase, the 
midazolam did not experience precipitation in both 
storage. However, there were substances in most vial 
samples such as fibers (unpublished data) observed 
in >50% of the test samples (±50 vials) which were 
not observed in the test samples with polypropylene 
syringes.

Table 1. The results of the clarity observation of the midazolam solution in Intensive Care Unit’s inpatient 
ward Dr. Soetomo Teaching Hospital (n=3).

No Sampling-
Time

pH Midazolam injection

Spuit Vial

Room temperature Refgirator temperature Room temperature Refgirator temperature

1 0th hour * - * -

2 1st hour * * * *

3 8th hour * * * *

4 12th hour * * * *

5 24th hour * * * *

Note: * = there is no sedimentation



Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4      989

pH Test

All of samples did not experience significant pH 
changes, where the mean pH of the samples was around 
4.3 to 4.5, at the 1st and 24th hours (Table 2). The test 

sample showed pH in the range of 4.4 as for the 0th hour. 
Thus, there was no change in the pH of the midazolam 
solution during storage, both room temperature and 
refrigerator temperature, proving that the relatively 
stable preparation was kept until the 24th hour.

Table 2. The results of the pH test in midazolam in the Intensive Care Unit inpatient ward of Dr. Soetomo 
Teaching Hospital (n=3).

No Sampling-Time

pH Midazolam injection

Spuit Vial

Room 
temperature

Refgirator 
temperature

Room 
temperature

Refgirator 
temperature

1 0th hour 4.41±0.05 - 4.38±0.05 -

2 1st hour 4.36±0.05 4.47±0.03 4.39±0.01 4.47±0.13

3 8th hour 4.41±0.06 4.42±0.05 4.40±0.05 4.50±0.02

4 12th hour 12th hour 4.49±0.08 4.45±0.06 4.58±0.01

5 24th hour 4.32±0.05 4.50±0.02 4.36±0.07 4.49±0.05

Microbiology Stability Test

The sterility test resulted that 6 test containers representing about 3% of the total sample and showed no microbial 
contamination in the vial container. In general, after incubation, the test results showed negative results, it can be 
declared as sterile. However, there was a sample from 3 replications showed a Staphylococcus pseudintermedius 
culture at 8 o’clock (Table 3).

Table 3. The results of the microbiological stability test of midazolam in Intensive Care Unit’s inpatient 
ward Dr. Soetomo Teaching Hospital (n=3).

No Sample Storage 
temperature

Microbiological Test Results at the hour

0 1 12 24

1 Spuit
Room temperature Negative Negative Negative Negative

Refgirator 
temperature - Negative Negative Negative

2 Vial
Room temperature Negative Negative Negative Negative

Refgirator 
temperature - Negative Negative Negative

Stability Test for Midazolam Levels
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By using a comparative analysis of the chromatogram peaks of the raw midazolam material. A quantitative level 
of the drug sample was obtained (Table 4).

Table 4. HPLC test results on drug levels of midazolam injection samples after 24 hours in the Intensive 
Care Unit’s inpatient ward of Dr. Soetomo Teaching Hospital (n=3).

Sampling-Time

Midazolam Level (Persecent)

Spuit Vial

Room temperature Refgirator 
temperature Room temperature Refgirator 

temperature

24th hour 90.31±7.59 91.97±19.93 95.68±3.14 96.85±8.92

The level of midazolam at the 0 minute was lower 
than the data at the 24th hour, both stored at room 
temperature and refrigerator. After 24 hours, the levels 
of medicinal ingredients were still 90.31%-96.85%, 
both samples stored in vials and polypropylene syringes. 
There were no significant differences between the 
storage temperature in the room and the refrigerator. 
Moreover, midazolam concentration were in the range of 
95% after 48 hours in refrigerators, either by using vial 
containers or injection syringes. At this point, samples 
at room temperature were not tested due to the technical 
problems. The coefficient between measurement 
replications was still too large (in range 3.28%-21.67%). 

Discussion

This study proved that midazolam hydrochloride 
injection, which was prepared using aseptic technique, 
has good stability until the 24th hour after the 
manufacturing process. Both glass vial and injection 
syringes didn’t show significant effect on drug content as 
well as 24-hours storage temperatures. Previous research 
explained that midazolam stability was influenced by pH, 
storage temperature, light, and storage containers6. This 
study found that the midazolam injection was still stable, 
both physically, chemically, and microbiologically until 
the 24th hour after its mixture. Recent study showed 
stable diluted concentration of midazolam was 0.03 mg/
mL to 0.5 for 24 hours with 5% dextrose or 0.9% sodium 
chloride injection10. On the other hand, midazolam 5 
mg/mL was stable at room temperature for 100 days in 
polypropylene syringes11.

Treatment of samples was divided into 2 categories 
which used different containers, sterile glass vials and 
injection syringes containing polypropylene. The results 
showed that there was no significant difference between 
midazolam injection which prepared in sterile glass 
vial containers and injection syringes in any storage 
conditions. PH measurement showed unchanged results 
between observation times, which around 4.3-4.6 with 
stable physical conditions and observed the deposition 
of drug ingredients during storage. Moreover, more 
than 90% of the initial concentration of midazolam 
can be observed in injection samples at 24 hours after 
preparation, even at 48 hours in samples stored in the 
refrigerator. This data was in line with the previous 
studies which have shown that midazolam solution 
was stable even up to 5-weeks after manufactured and 
there was no midazolam adsorption process in injection 
syringe containers5. In the 0-hour sample, the results of 
the determination of the levels were smaller than the 
24th hour which was about 81-86%. This was possible 
because of over filling after the dilution process of 5 mg/
mL midazolam levels with aqua pro injection to a level 
of 1 mg/mL which results in a diluted final concentration.

In addition, sterility tests for injection samples have 
also been revealed. This is an important parameter for 
preparations of parenteral routes. The results showed 
that most of the samples showed sterility to germs/
microbes. However, there were 1 in 3 sample replications 
which showed contamination by Staphylococcus 
pseudintermedius contained in the free air. This was 
possible because there was of working technique on 
a sample that less accurate due to drugs preparation. 
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Thus, it was necessary to limit the number of midazolam 
injection samples to avoid incorrect technique, so that 
will obtain perfect sterility. Besides, there were several 
contaminations, such as fine fibers in most of the glass 
vial container samples which were not found in the 
injection syringe container. This was the main evaluation 
in the sterile vial sterilization process. 

These data were expected to be a guide or reference 
for the preparation process of midazolam injection in 
hospitals, especially Dr. Soetomo Teaching Hospital, 
and generally other hospitals in Indonesia with proper 
aseptic techniques. Further studies needs to concern about 
dose uniformity after the dilution process as important 
information for proper preparation of midazolam 
hydrochloride in the ward. This was an attempt to ensure 
dose uniformity uniformity between injection sample, 
which this study found that the coefficient of variation 
between replications was still too large, around 3-22%.

Conclusion

This study showed midazolam hydrocloride 
injection had good physical, chemical, and 
microbiological stability until the 24th hour after the 
manufacturing process. Vial and injection syringes did 
not show a significant effect on drug content in 24-hours 
storage temperature. However, midazolam injection was 
possible to be contaminated by microorganism because 
of less accurate technique during preparation. 
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Abstract
Research Background: Occupational health and safety (OHS) is an effort to create a working atmosphere 
that is safe, comfortable, and the ultimate goal is to create the highest productivity. The higher level of 
production in the coal industry will be in line with the dangers and risks of work accidents in the coal 
industry. Occupational accidents are influenced by 2 (two) direct causes namely unsafe action (unsafe action) 
and dangerous condition (hazardous condition) Research Methodology: The research design used in this 
study is observational analytic with the cross-sectional approach with a large sample of 80 respondents who 
in the South Borneo coal industry. Data analysis used the statistical test Chi-Square (α = 0.05). Result: From 
the results of the bivariable significance test using the Chi-Square test showed that the significant value of 
age (p= 0.604), years of service (p= 0.544), level of education (p = 0.578) > 0.05. Discussion: There is no 
significant relationship between the variables of age, years of service, education level with work accidents 
in the South Borneo coal industry.

Keywords: OHS, Age, Work Period, Education Level, Work Accident.

Introduction

Occupational health and safety (OHS) are an effort 
to create a working atmosphere that is safe, comfortable, 
and the ultimate goal is to create the highest productivity. 
OHS is essential to be carried out in every type of 
work without exception. OHS implementation can 
reduce work accidents to increase work efficiency and 
productivity1.

Borneo is known as one of the islands with abundant 
natural resources, one of which is coal. Many people use 
coal’s natural wealth as an alternative energy source 
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that is believed to be profitable because of its relatively 
cheap price2. 

The higher level of production in the coal industry 
will be in line with the dangers and risks of work accidents 
in the coal industry3. Work accidents are a problem for 
business continuity from all industrial sectors4. The loss 
suffered not only in the form of significant material 
losses, but more than that is the occurrence of casualties 
that are not small in number. This loss of human resources 
is enormous because humans are the only resource that 
cannot be replaced by any technology5.

Accidents do not happen by accident, but there is a 
reason. Because there is a cause, the cause of the accident 
must be examined and discovered so that further with 
corrective actions aimed at the purpose as well as with 
further preventive efforts, accidents can be prevented, 
and similar accidents do not recur6.

According to HW, Heinrich, in the occurrence of 
work accidents, is influenced by 2 (two) direct causes, 
namely unsafe actions (unsafe actions) and hazardous 
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conditions (dangerous conditions)7. The perilous act 
is an action that does not meet safety, so it is risky to 
cause work accident8. Unsafe conditions are unsafe 
environmental conditions and risk of causing work 
accidents9.

According to Sholihah , four moving factors in 
a single chain can cause work accidents, namely. In 
essence, environment, equipment, danger, and humans, 
apparently work physical environmental factors do 
not only influence accidents, but one of the essential 
elements is human10.

The place of this research is a coal mining company 
located in the area of   South Borneo, which is one of 
the companies that has implemented an excellent OSH 
system following applicable regulations and is supported 
by the commitment of top management to the OSH 
implementation system in the company. When running 
the production process, the South Borneo coal industry 
has a high risk of accidents due to work.

The results of work accident data in the coal mining 
industry in South Borneo from January 2017 - August 
2019 show the prevalence of work accidents has 
increased every year with the number of events in 2017 
totaling 27 incidents, in 2018 totaling 34 incidents, and 
in January 2019 until August 2019 there were 38 cases 
of workplace accidents. This certainly needs attention 

because it is directly related to occupational health and 
safety.

Materials and Methods

This research has a quantitative approach. Based 
on aspects of data collection, this type of research 
is observation because it only makes a comment or 
observation without providing intervention to the 
variables examined.

This research is categorized as a cross-sectional 
study because data collection from dependent and 
dependent variables is carried out at one time, that is 
when the research is in the field. The population in this 
study were all workers in the South Borneo coal industry 
company of 100 workers. Based on sample calculations 
using simple random sampling, the samples in this study 
were 80 workers in the South Borneo coal industry. 

Data collection uses a questionnaire or questionnaire 
method that includes the relationship of age, years of 
service, and education level with work-related accidents.

Result

The results of the study show the characteristics of 
the respondents of workers in the Borneo Selatan coal 
industry, seen as covering age, sex, education, and years 
of service.

Table 1. Distribution of Age Frequency, Years of Service, Level of Education Workers in the South Borneo 
coal industry.

Variable
Respondents

Amount Percentage (%)

Age

Young 43 53.8

Old 37 46.2

Total 80 100%

Working Period

≥ 5 Years 55 72.5

<5 Years 25 27.5

Total 80 100%
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School Level

Elementary School 4 5.0

School 9 11.2

High School 67 83.8

Total 80 100%

Analysis Relationship between age and work accident at the South Borneo coal industry.

Table 2. Analysis of Relationship between Age and Work Accident in South Borneo coal industry.

Age

Work Accident
Total p.value

Ever Never

n % n % n %

Young 22 51.2 21 48.8 43 100
0.604

Old 22 59.5 15 40.5 37 100

Bivariable test results using the Chi-Square test indicate that p-value = 0.604> 0.05, which means there is no 
significant relationship between age and work accident at the South Borneo coal industry.

Analysis of the Relationship between Work Period and Work Accident in Workers in the South Borneo Coal 
Industry.

Table 3. Analysis of Relationship between Work Period and Work Accident in Workers in the  
South Borneo Coal Industry.

Work Period for Work

Accident
Amount

p. valueEver Never

n % n % n %

<5 Year 12 48.0 13 52.0 25 100
0.544

≥5 Year 32 58.2 23 41.8 55 100

Test results using the test Chi-Square indicate that the value of p = 0.544> 0.05, which means there is no 
significant relationship between work period with work accidents in the South Borneo coal industry.

Analysis of the Relationship between the level of education of workers and workplace accidents in the South 
Borneo coal industry.

Cont... Table 1. Distribution of Age Frequency, Years of Service, Level of Education Workers in the South 
Borneo coal industry.
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Table 4 Analysis of the Relationship between Education Level and Work Accident in Workers in the South 
Borneo Coal Industry.

Education Level

Work Accident
Total

p.valueEver Never

n % n % n %

Elementary School 3 75.0 1 25.0 4 100

0.578 School 6 66.7 3 33.3 9 100

High School 35 52.2 32 47.8 67 100

Bivariable test results using the test Chi-Square showed that the value of p = 0.578> 0.05, which means there 
is no significant relationship between the level of education with work accidents in the South Borneo coal industry.

Discussion

Age relationship with workplace accidents in the 
South Borneo coal industry.

Based on the analysis of the relationship between 
age and work accidents among workers in the South 
Borneo coal industry shows that there is no significant 
relationship between age and work accidents in the 
South Borneo coal industry. These results are in line 
with research conducted by Himawan, which explains 
that there is no age relationship with workplace accidents 
where older workers tend to be vulnerable to disasters but 
have excellent safety performance. Younger workers are 
not prone to injury, but safety performance is not optimal. 
The age and experience of the workers themselves go 
hand in hand in determining the conditions and safety 
status for that, and the company must be careful in 
managing its human resources11.

Relationship between a work period and a work 
accident in South Borneo coal industry.

Based on the results of analysts, the relationship 
between work tenure with work accidents in workers in 
the South Borneo coal industry shows that there is no 
significant relationship between work tenure and work 
accidents in the South Borneo coal industry. This study 
is in line with research conducted by Hikmawan, which 
is a study entitled the factors associated with workplace 
accidents in car painting shop workers in Makassar 
showed that there was no relationship between work 
period with work accidents12.

According to Shintia, workers who have worked long 
hours in a place will slowly experience burnout because 
the same workers have been repeated, while burnout is 
one of the factors workers act at will or neglect at work, 
which will have a higher impact to cause work accident. 
Workers with more extended service periods are more 
likely to consider themselves trained or proficient in 
what they have done so often that they act as they please 
and do not comply with the rules in the company13.

The working period is directly related to work 
experience, the longer the work period of a person, the 
higher the experience and flight hours of the worker, so 
that workers will be able to understand better how to 
work safely to prevent themselves from work accidents. 
New workers generally do not know the ins and outs of 
work deeply. Conversely, with the increase in the work 
period of a workforce, so will the knowledge and skills 
of workers and the safety aspects of the work have done.

Relationship between the level of education 
of workers and workplace accidents in the South 
Borneo coal industry.

Based on the results of analysts, the relationship 
between the level of education with work accidents on 
workers in the South Borneo coal industry shows that 
there is no significant relationship between the level of 
knowledge with work accidents in the South Borneo 
coal industry. The results of this study are in line with 
research conducted by Ada which states that there is no 
significant relationship between the level of education 
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of workers with work accidents at PT General Electric 
Lighting Indonesia. Research conducted also explained 
that the variable level of schooling (p-value > 0.05) did 
not find a significant relationship with the incidence of 
workplace accidents in the PT Antam Tbk Mining area.

In theory, the level of education should affect the 
intelligence or knowledge of a worker. But workers 
with any educational background do not mean less 
knowledge and experience. The still high incidence of 
workplace accidents occurring to workers both workers 
with primary, junior high, or high school education may 
be caused because most workers are workers with non-
organic (contracted) or non-permanent work status and 
have not received training on Occupational health and 
safety (OHS)14

Nugroho’s explanation (2018) also explains that the 
lack of knowledge of workers (lack of knowledge and 
skills) is one of the human factors or (unsafe actions) that 
can cause workplace accidents. But there are still many 
(dangerous actions) that may occur and not examined 
by researchers such as the inability to work typically 
(inadequate capacity), not functioning of the body due 
to bodily defects, attitudes and unsafe behavior (unsafe 
attitude and habits), fatigue and boredom, confusion and 
stress due to work procedures that are not yet understood, 
decreased concentration (difficulty in concentrating) of 
labor while doing work, indifference (ignorance) from 
energy, lack of spirit of work motivation (improper 
motivation), and lack of satisfaction at work (low job 
satisfaction). Also, there are still(unsafe conditions) that 
can be the cause of workplace accidents, such as the 
environment in which the worker works, work processes, 
nature of work, work systems, and work organization 
that does not pay attention to aspects of work safety15.

Conclusion

Characteristics of workers in the South Borneo 
coal industry are found in the age category of the young 
group, the length of service category is more than five 
years, the highest level of education for workers in High 
School.

There is no relationship between age and work 
accidents in the South Borneo coal industry.

There is no relationship between work periods with 
work accidents in the South Borneo coal industry.

There is no relationship between education level 
and work accidents in the South Borneo coal industry.
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Abstract
Phase one laying hens diet were included of two levels of yeast cell wall (YCW) called SafMannan from 
Phlio-USA company. A total of 81 Iraqi laying hens 14 weeks’ old were distributed into three treatments. 
Each treatment has 27 hens were distributed into 27 individual cages (one hen per cage). First group hens 
were fed on basal diet without supplement (CON). Chicks in second and third group were fed on 250 ppm 
(Saf 250) and 500 ppm (Saf 500) SafMannan respectively. Body weight were weighted weekly from 14-34 
weeks; while, egg weight was numbered weekly from 20-34 weeks. Results revealed that body weight were 
enhanced significantly (p≤0.05) in (Saf 250) and (Saf 500) respectively as compared with the control group 
(CON). The highest egg weight was found in the group was received (Saf 250). Egg weight were increase 
significantly (p≤0.05) in groups were received SafMannan (Saf 250) and (Saf 500) respectively as compared 
with the (CON). In conclusion, adding of SafMannan as a prebiotic in the poultry hens diet at 250 ppm were 
enhanced the egg weight and body weight of local Iraqi laying hens.
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Introduction

Prebiotic is used in feeding of poultry and act 
as a one of the antibiotic growth promoters like other 
alternative growth promoter (herbs, organic acids, 
probiotic, and synbiotic1,2,3,4. Prebiotic is defined as a 
non-digestible food was affected the host by stimulating 
growth of selective intestinal bacteria which act to 
enhancing of host health5,6. One of prebiotic products 
is SafMannan. SafMannan is a source of B-glucan and 
Mannan-Oligosaccharide (MOS) derived from (YCW)7. 
Prebiotic act to enhance gut health have been studied 
by8,9,10,11,12,13,14,15,16. Microbiota of intestine help the host 
by fermenting of non or poorly digestible carbohydrate. 

This fermentation act to produce short chain fatty acid17. 
Lower pH of short chain fatty acid propionate, acetate, 
and butyrate increase mucin secretion by epithelial 
globlet cell lead to induce inflammatory reactions18. 
Also, when probiotic adhering with pathogenica bacteria 
which has type 1-fimbriae lead to decrease the ability 
of this bacteria t adhere with the digestive mucosa19. 
13have been studied the effect of YCW SafMannan 
250 ppm and 500 ppm on Lohmman laying hens. They 
showed that supplemented laying diet with 250 ppm 
SafMannan led to enhance egg weight; whereas, shell 
quality was improved by adding 500 ppm of SafMannan 
to laying hens13. 20were reported that hens fed basal diet 
supplemented with (YCW) led to improve FCR. Also, 
they found that egg weight, yolk percentage, yolk index 
and shell percentage were increased significantly. 21was 
studied the effect of YCW on laying hens. He found that 
supplemented basal diet with YSW-MOS during hot 
season led to enhance of egg production and lowered 
of cracked and broken eggs and the mortality at age 54 
weeks old significantly.
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On the other hand, many results were obtained from 
recently studied on the effect of prebiotic SafMannan 250 
ppm on the enhancement of broiler performance11,12,14. 

The objective of this study was to evaluate the effect 
of yeast cell wall SafMannan from Phlio. USA with 250 
ppm and 500 ppm on Iraqi local laying hens performance 
from the first egg to peak egg production. 

Material and Methods

Birds and husbandry:

Iraqi Local laying hens at 14 weeks’ old were 
removed to research farm laying hens house in the 
Agricultural Research Department, Ministry of Science 
and Technology, Baghdad, Iraq. 

Eighty-one hens were randomly distributed to three 
groups (27 hens per each). Twenty-seven individual 
cages were used (one hens per cage). Basal diet was used 
to feed the hens in the control group (CON.). Hens in the 
second and third groups were fed on basal diet with 250 
ppm and 500 ppm prebiotic (SafMannan) respectively.

All birds were weighted weekly from (14-34 weeks); 
whereas, egg weight were also weighted weekly from 
(20-34 weeks) by using digital scale.

Feed as mash and water were provided ad libitum. 
Table 1. were show the feed composition according to 
NRC requirement for laying hens22.

Table 1. Ingredients and nutrients composition of layer diets.

Ingredients % Control diet Saf 250 Saf 500

Yellow corn 50.8 50.8 50.8

Wheat bran 7.5 7.5 7.5

Soy bean meal 47% 27 27 27

Vegetable oil 3 3 3

Limestone 8.5 8.5 8.5

Dicalcium Phosphate 0.6 0.6 0.6

Vitamin/Mineral premix 2.5 2.5 2.5

Prebiotic Saf 0 0.025 0.05

Diatomaceous earth 0.05 0.025 0

Total 100 100 100

ME 2800 2800 2800

Cp% 17.5 17.5 17.5

Calcium % 4.03 4.03 4.03

Phosphorus 0.48 0.45 0.45

1Di calcium Phosphor 16/21p.
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2Wafi premix contained the following: crude protein 

8.9 %, iron 2000 mg; copper 400 mg; zinc 2400 mg; 
manganese 3200 mg; iodine 80 mg; selenium 10 mg; 
folic acid 40 mg; biotin 120 mg; pantothenic acid160 
mg; niacin 1600 mg; vitamin A 480000 IU; vitamin 
D3180000 IU; vitamin E 2000 IU; vitamin K3100 gm; 
vitamin B1 120 gm; vitamin B2 280 gm; vitamin B6 160 
gm; vitamin B12 1400 gm 

2Safmannan® from (Phileo Lesaffre Company for 
Animal Care. 

Statistical Analysis

All data were analyzed as a one-way ANOVA by 
using general linear model procedure of SPSS23. All 

means were compared by using Duncan’s multiple range 
test22 at levels p≤0.05.

Results and Discussions

Body weight at laying hens of three treatments from 
14-34 weeks were shown in table (2). Body weight of 
hens was significantly p≤0.05 higher in hens fed basal 
diet with (Saf 250 ppm) and (Saf 500 ppm) SafMannan 
respectively as compared with control of all weeks.

Egg weight of laying hens was also shown in table 
(3) of three treatments from 20-34 weeks. Egg weight 
was higher significantly p≤0.05 of hens fed (Saf 250 
ppm) and (Saf 500 ppm) respectively SafMannan with 
basal diet as compared with the CON.

Table 2. laying hens body weight of three treatments from 20-34 weeks. (Mean±SE).

Treatments T1 T2 T2

Weeks

14 934.40±26.07 B 1057.5±48.25 A 1013.13±16.46A B

16 1042.48±26.09 C 1244.1±32.31 A 1146.78±18.36 B

18 1124.66±25.18 C 1363.57±31.78 A 1258.65±18.91 B

20 1193.51±25.63 C 1458.32±31.22 A 1339.34±17.81 B

22 1229.40±29.41 C 1499.1±19.88 A 1361.13±16.11 B

24 1254.88±0.31 C 1510.78±30.82 A 1370.74±17.19 B

26 1270.92±29.66 C 1538.14±33.44 A 1382.78±17..49 B

28 1282.03±29.49 C 1560.32±10.4 A 1397.65±17.82 B

30 1321.96±31.52 C 1585.07±36.74 A 1416.56±16.80 B

32 1335.85±32.58 C 1623.39±37.13 A 1455.21±16.73 B

34 1366.96±27.98 C 1661.42±37.29 A 1492.69±15.83 B

Means with the same letters within the same column are not significantly different (p≤0.05).
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*SD Standard deviation

Table 3. Egg weight of three treatments from 20-34 weeks. (Mean±SE).

Treatments Egg Weight

Weeks T1 T2 T2

20 32.33±0.48B 36.39±0.7A 35.25±0.5A

21 32.95±0.69B 36.56±0.77A 36.08±0.37A

22 35.51±0.53B 37.21±0.71A 36.78±0.36AB

23 36.25±0.65B 38.17±0.67A 39.14±0.33A

24 37.05±0.55B 38.78±0.64A 39.55±0.14A

25 37.10±0.46B 40.57±0.61A 39.53±0.46A

26 37.92±0.42B 41.85±0.66A 40.66±0.46B

27 38.75±0.44C 42.88±0.50A 41.15±0.53B

28 39.37±0.40C 43.21±0.55A 41.74±0.45B

29 40.27±0.42C 43.90±0.58A 42.41±0.46B

30 40.12±0.54C 45.26±0.44A 42.98±0.47B

31 40.85±0.51C 46.47±0.65A 43.40±0.52B

32 41.41±0.39C 47.60±0.69A 44.26±0.56B

33 41.67±0.65C 48.69±0.47A 45.25±0.63B

34 42.03±0.49C 49.91±0.61A 45.52±0.55B

Means with the same letters within the same column are not significantly different (p≤0.05).

*SD Standard deviation

The enhancement of the body weight and egg 
weight may be the prebiotic act to enhance gut health 
have been studied by8,9,11,12,13,14,15. The fermentation 
of non or poorly digestible carbohydrate act to produce 
(propionate, acetate, and butyrate) which act to increase 
mucin secretion18. Also, 13showed that supplemented 
laying diet with 250 ppm SafMannan led to enhance 
egg weight; whereas, shell quality was improved by 
adding 500 ppm of SafMannan to laying hens. 21was 
studied the effect of YCW on laying hens and found that 
supplemented basal diet with YSW-MOS during hot 

season led to enhance of egg production and lowered 
of cracked and broken eggs and the mortality at age 54 
weeks old significantly.

Conclusion

Adding of SafMannan as a prebiotic in the poultry 
hens diet at 250 ppm were enhanced the egg weight and 
body weight of local Iraqi laying hens as compared with 
the hen were fed diet without SafMannan.

Conflict of Interest: This research is a personal 
non-profit work and there is no conflict of interest.
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In vitro Measurement Volume of the Neonate Thyroid Gland
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Abstract
Measurement and replacement fluid methods to estimate the thyroid gland volume. Because there is wide-
ranging of variation in the volume of the thyroid gland in healthy individuals of different geographical 
location, ages, gender, and races.Objectives: To estimate normal neonate thyroid gland volume it can throw 
light to help clinicians deal better with the gland during neonatal age besides providing native standard 
data.  Period: From Sept 13, 2018, to Mar 22, 2019. Material & Methods: Total of 48 subjects were 
included, 24 male and 24 female. The neonate thyroid gland collected and inspected grossly and taken all 
measurements, then use these measurements for finding volume thyroid gland. Also, the volumeis taken by 
using replacement fluid. Results: The mean aggregate thyroid gland volume of measures method for male 
subjectsstudy was 250.53 ± 4.37mm3, while a female was 246.31 ± 3.42 mm3. The mean volume thyroid 
gland of replacement fluid method for male subjects study was 295.71 ± 4.41mm3, while the female was 
291.43 ± 4.04. The mean thyroid volume of the male is expressively larger than female in both methods but 
statically non-significant variation. The difference between both ways statistically highly significant (p< 
0.01). Conclusion: according to results that achieved by two methods, we should use another correction 
factor, higher than 0.749, until getting the nearest value to replacement fluid. Working out different ages to 
establish average data.

Keyword: thyroid gland, the volume of the neonate thyroid gland

Introduction

The thyroid gland is one of the ductless glands, red-
brownish, and highly vascular gland. It’s the biggest 
endocrine gland in the human body consists of two 
lateral lobes, one on each side, attached by a narrow thin 
isthmus to form H shape structure.(1) Moreover, these 
two lateral lobes there is the pyramid in shape which 
directionupward from the isthmus of the thyroid gland. 
The gland placed anteriorly in the lower part of the 
neck just below laryngeal prominence “Adam apple.”(2)

Weight of the thyroid gland increases postnatal life 
from approximately 2–4 gm at birth to about 15–20 gm 
in adulthood.(3) The mean length, thickness, and width 
of the right lobe is 5.26, 2.39, and 2.97while the mean 
length,width, and depthleft portion is 5.21, 2.90, and 
2.33 cm, respectively.(4)

The lobes of the thyroid approximately conical 
in shape have a broad lower segment. Each lateral 
portion has convex surface anteriorly and concave 
surface posteriorly.(5) The inferior end of the thyroid 
is one of the most common places of risk regarding 

recurrent laryngeal nerve damage and no injuries to the 
external branch of the superior laryngeal nerve related 
to a superior pole. Thyroid particularly labile gland that 
varies significantly in structure andsize.(6)

The thyroid gland has an abundant blood supply 
delivered by two pairs ofmain arteries. It obtains 5% 
of the cardiac output, which is high in percentage to its 
weight and size. It usually is supplied by inferior and 
superior thyroid arteries and is drained by inferior, 
middle, and superior thyroid veins. Also, the arteries 
anastomose profusely with one another over the surface 
of the gland stuck between the fibrous capsule and the 
loose facial sheath.(7)Thyroid ima artery not usually 
present, understanding of the anatomy of the thyroid 
ima artery is essential for neck surgeons.(8)The veins of 
thyroid gland form a plexus which lies beneath the proper 
capsule if the thyroid gland and drained by superior 
thyroid vein, middle thyroid vein, inferior thyroid vein.
(9)The lymphatics drain mainly to deep cervical nodes, 
uncommon enters prelaryngeal, pre- and paratracheal 
nodes and a rare drain directly into the thoracic duct. 

DOI Number: 10.37506/ijfmt.v14i4.11630
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The gland gets its innervation from the superior, middle 
and inferior cervical sympathetic ganglia. They are 
vasomotor in function. Parasympathetic fibers are 
derivative from the X cranial nerve and influence the 
gland via divisions of the laryngeal nerves(10)

A postmortem study, the size and volume of 
thyroid gland differ considerably with gender, age, 
geographical situation, and physiologic state.It is greater 
and fuller in women than in men. It hypertrophies 
duringpregnancy and menstruation.(11) The maximum 
volume was 70ml. The minimum amount was 5ml. the 
volume of the thyroid gland in 50 years 13.33±5.97.(12) 
Thyroid volume increased with stage of development 
during childhood and adolescence, remained accurately 
constant in younger adults and dropped more slowly in 
older people.(13)

Material Method 

Volume Measurement (A) Grossly volume of 
neonate thyroid gland measured by using the replacement 
fluidtechnique.(14)by taken two identical measuring 
cylinders (1000 mm3). After residence the organ into 
the empty cylinder, water is gradually added to it from 
anotherbottle that contain 500mm3 of water until reached 
to 500mm3. The residual percentage of water in the 
container representing the amount of thyroid gland fluid 
moved, measured in milliliters. (B) Gross measurements 
length, width and thickness for lobes of the thyroid 
gland done by using a digital verniercalliper, millimetre 
(mm) was used as a unit of measurements.The volume of 
each lobe calculated by the World Health Organization 
recommended formula: measurement of the maximum 
superoinferior, horizontal and ventrodorsal dimensions 
of both lobes; multiplying these values (mm) with each 
other and then 0.479 to obtain the volume (mm 3) of 
each lobe.Immediateresults of the two lobes provided 
volume of the thyroid gland. The isthmus dimensions 
Wasn’t included in the formula.(15)

Result

The thyroid gland is located anteriorly in the lower 
part of the neck, in the muscular triangle. Related to the 
lamina of the thyroid cartilage, the thyroid gland lies 
lateral to lower third of lamina of the thyroid cartilage. 

Concerningto cricoid cartilage, the gland present 
inferior and lateral to cricoid cartilage from an anterior 
and lateral view, respectively. Simultaneous anterior 
to superior tracheal rings. Thyroid gland appear as 
completely developed U shape, reddish in color due to 
perfused blood sources, without agenesis of any part.

The thyroid gland consists of two lobes; these 
lobes lie on a parasagital plane, both lateral lobes of the 
neonate thyroid gland have been found to be somewhat 
symmetrical pyramidal in shape, have a broad base with 
a direct connection to the isthmus from the lower medial 
side, and are slightly tapering superiorly. The medial 
surface looks like concave, and laterals surfaces appear 
convex. According to the lower third of thyroid cartilage 
and cricoid cartilage levels, the superior boundary of 
lateral lobes of the thyroid gland was observed reach 
to the lower third lamina of the thyroid cartilage. The 
inferior border of the right and left portions, related 
to tracheal rings was determined reached to the fourth 
tracheal rings. The mean of the neonate thyroid gland 
weight was 1.43 ±0.2, 1.39 ±0.19 gram for male and 
female, respectively. The mean dimensions of length, 
width, and depth for right and left lobes in each gender 
see table(1).The statistical analysis revealed that the 
male larger than female. Still,there is non-significant 
variation among lobes of same gender or even between 
two sex in all criteria of measurements. The mean total 
thyroid gland volume of measures method for male 
subjects study was 250.53 ±4.37 mm3, while a female 
was 246.31 ±3.42 mm3.

The mean neonate thyroid gland volume that 
obtained byreplacement fluid method for male subjects 
study was 295.71 ± 4.41mm3, while the female was 
291.43 ± 4.04. The mean thyroid volume of the male is 
larger than female in both methods. Still, the statistical 
analysis of these values revealed non-significant 
variation among the volume of the thyroid gland between 
male and female if using same methods for both sex.
While if we make a comparison between neonate thyroid 
volume in the measurements method with the volume 
in replacement fluid,for both genders, there is a highly 
significant variation (p <0.01) between two processes.
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Table (1) Show anatomical measurements ofother studies and current work.

Authors Lobes Length mm Width mm Thickness mm

Anupriya Both lobes 12.1 4.5 2.9

Cicekciba
Right 12.99 6.64 3.11

left 12.19 5.87 3.11

Kishor P
Right 12.02 6.35 4.71

Left 12.05 6.38 4.73

Current 
study

Male
Right 12.21 ±0.06 5.48 ±0.04 3.82 ±0.05

Left 12.16 ±0.04 5.61 ±0.06 3.89 ±0.03

Female
Right 12.11 ±0.05 5.40 ±0.04 3.82 ±0.06

Left 12.10 ±0.05 5.58 ±0.04 3.87 ±0.03

Figure (1) shows measurements A & B length of right & left lobes, C width of the right lobe, D thickness of 
right portion, for the neonate thyroid gland.
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Figure (2) show replacement fl uid, 1 empty cylinder tube in the bottom thyroid gland, 2 cylinder tube 
contain water and gland, 3 amount of replacement fl uid in the syringe

Figure (3) show volume for male and female in both methods 
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Discussion

The values and observations obtained in this study 
expose interest points, so these have been considered 
worthy because this is first training evaluating the 
volume of the neonate thyroid gland in normal subjects 
ofthe Iraqi population to provides local data of thyroid 
gland volume. The volume ofthe thyroid gland should 
be done as a screening test to ovoid this abnormalities. 
Because the thyroid gland is essential for healthy growth 
and thyroid dysfunction causes mental and physical 
retardation and dwarfism.(16)The size of the thyroiddiffer 
inversely in response to alterations in iodine ingestion, 
both undersupplied or excessive iodine intakes may 
increase gland volume.(17)Since there is no native study 
yet informed for assessment in our country so well be 
take the nearest reviews to verifythe validity of our work.

The thyroid gland lies at the anterior lower part 
of neck-deep to the sternothyroid and sternohyoid 
muscles,this agrees with Muktyaz H et al.(18) Morphology 
of thyroid gland specimens involved in this study appear 
as U shape which conforms with Archana. (19)In the 
existingwork all measurement noticed during neonatal 
life included the means of length, breadth, and depth of 
lateral lobes have minor difference was noted compared 
to the study of other authors Kishor(20)Cicekcibasi(21), 
and Anupriya.(22) (table 1) The present study showed 
both lobes linked together byan isthmus, definitely 
notsignificantvariation was observed among dimensions 
of the right and left lobes, but their sizes increased with 
age advanced, that agree with Lokanadham.(23)Agenesis 
is any thyroid gland lobes not discovered in the current 
research that is in line with Dixit.(24)The weight rises 
in infancy and childhood. During early years weight 
increases at a rate of 0.054 grams per month.(25) In the 
current work, the weight of thyroid gland was 1.43 ±0.2, 
1.39 ±0.19 gram for male and female, respectively. 
These values correspond with Griffin(26)and Ratnakar(27)

studies they found the weight 1 to 1.5 gm at term and1.25 
gm, respectively. But not accepted with Srivastava(28) he 
foundthe weight of neonate thyroid gland 0.46 gm.

The volumeincreases in a line fashion with 
advancing age, because of increasing size and amount 
of follicles this agree with Brown(14), Roberts(29) 
studies they construct that the thyroid volume greater 
than before during babyhood and teenaged, remained 

stable in young adults and dropped in older subjects. 
The alteration in volume from neonatal age to different 
living period is due to concern of the changes in sizes 
of the gland acini, for this reason, the volume is not 
constant which agree with Nurunnabi.(30)The study 
explains that there are no sex differences in thyroid 
volumes, also in agreement Musleh(31). But the variation 
present between methods selected. To fixed above by 
comparingthe present study that finds neonate thyroid 
volume in male and female was 250.53 ±4.37 mm3, 
246.31 ±3.42 mm3 respectively. Neonate thyroid gland 
volume that obtained by replacement fluid method for 
male was 295.71 ±4.41mm3, while the female was 
291.43 ±4.04 mm3. For this purpose, the correction 
factorsfor neonate thyroid gland volumes should appear 
not far away, higher or lower, displacement fluid. 
Ahealthyrelationshipshouldbe established between the 
capacity of the thyroid gland calculated in vivo and in 
vitroas indication by Shabana.(32)
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Abstract
Cases of deficiency paternity, characterized by missing of the alleged father, are a task for forensic genetics. 
Recently these cases were determined using sets of extremely polymorphic autosomal short tandem repeats 
(STRs), which indicate to powerful likelihood ratios (LR). Some difficult cases emerge whenever the kinship 
highly remote or if the another hypotheses are not properly formulated because of the absence of information.
In these situations, beyond the routinely used marker set, laboratories usually enlarge the number and/or the 
type of markers analysed. A set of 14X-STRs is further advantageous than 21 autosomal STRs (AS STRs) 
biallelic markers. Furthermore, the utility of X-STRs was also appear in cases shows that in father–daughter 
duos and merely a close family member of the alleged parent (father or mother) is existing for testing. Here 
we present a cases with biological daughter of the alleged father and her mothers and putative grandmother 
was the genotyped relative are available for reconstructing his haplotype . Aiming to increase the Paternity 
Index (PI), Probability of Paternity (PP), and obtain more reliable results. The result of X STR showed that 
the missing person (father) share 50% genotype with the donors (daughter)and (his mother) at each locus, 
there are no alleles in any one of these 13 loci conflict with the alleles inherited from her father and Posterior 
Probability of paternity was (99.999958%) that is mean the missing person was biological father for this 
donor daughter.

Keywords: 13 X-STRs with Amelogenin, Paternity case, Kinship analysis, Paternity index, Paternity 
deficiency.

Introduction

The main benefit of X-chromosomal (ChrX) STRs 
rises in deficiency paternity cases, i.e. when a putative 
father is unavailable and DNA from paternal relatives 
has to be investigated instead [1,2]. In such cases, the 
power of exclusion of autosomal STRs is significantly 
decreased, whereas ChrX markers are (at least in some 
cases) more resourceful. Female individuals share their 
paternal ChrX when they are fathered by the same 
man [3,4]. Males receive their single ChrX from their 
mother. Consequently, in cases in which the supposed 
grandmother is available for genotyping, the possible 
ChrX alleles of the putative father can be verified. ChrX 
marker typing is very applicable in mother–son kinship 
and in father–daughter analyzing [5,6].

Case Report

We perform the use of this set of markers in paternity 

deficiency cases, containing a female child and her 
mother and the putative grandmother and a dead alleged 
father who was not analyzed. 

Figure 1 displays the pedigrees of the families. All 
persons are shown in the pedigrees were examined for 
autosomal (AS) and X STRs.

Figure 1: Pedigree of the deficiency paternity case. 
(paternal grandmother-granddaughter)

DOI Number: 10.37506/ijfmt.v14i4.11631
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Materials and Methods

All blood samples were gathered utilizing fi nger 
lancets and kept on FTA® Classic Card (GE Healthcare, 
Pittsburgh, USA). For each sample a 1.2 mm punch 
was directly amplifi ed according to the manufacturer’s 
recommended instructions. PCR using two kits the 
PowerPlex 21® System)20 STR loci and Amelogenin), 
including D1S1656, D2S1338, D3S1358, D5S818, 
D6S1043, D7S820, D8S1179, D12S391,D13S317, 
D16S539, D18S51, D19S433, D21S11, Amelogenin, 
CSF1PO, FGA, Penta D, Penta E, TH01, TPOX and 
vWA. And 14ChrX STRs- GenePhile X-Plex(13STR 
loci and Amelogenin), including for (DXS8378, 
DXS9898, DSX8377, DSX8377, GATA172D05, 
DXS7423, DXS6809, DXS7132, DXS101, DXS6789, 
DXS9902, DXS9902, DXS7424). Genomic DNA (1 ng) 
was amplifi ed in a 10 L total volume of PCR reaction mix 
was done using Applied Biosystems 9700 thermocycler 
according to standard manufacturer’s recommended 
conditions. Capillary electrophoresis was achieved by 
using a 3500XL Genetic Analyzer (Applied Biosystems) 
in accordance with the manufacturer’s instructions; ILS-
500 (promega, 2017) and BTO (qiagen, 2015) were used 
as an internal size standard. Genotyping was completed 
using GeneMapper ID-X v1.4 software (Applied 
Biosystems).

Statistical Analysis:

The statistical parameters that analyzed showed the 
Paternity Index (PI) and Probability of Paternity (PP), 
with the assumption of an a priori probability of 0.5 
for the latter. Genotypes and allele frequencies of the 

X-liked STRs were transmitted by the deceased father to 
his daughter and the formulae applied when the putative 
paternal grandmother was the genotyped relative that 
can be seen in Table 1. Statistical analyses were done 
corresponding to the formulae proposed by Ayres and 
Powley in 2005 [7,8]. 

Table 1: Formulations used to determine PI 
considering the profi le confi gurations depicted with 
ChrX STRs,

Results

The routine work in identifi cation we started with 
autosomal using PowerPlex 21, Autosomal STR DNA 
profi le of paternal grandmother, mother and female 
child trio is presented in Table 2. All the allele in the 
autosomal STR DNA profi le of female child is matching 
with both mother and paternal grandmother on all the 
20locus establishing the identity of the missing father.

Table 2: The autosomal STR DNA profi le of both mother)wife) and Daughter, paternal grandmother.
(powerplex 21 genotype)
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Data of DNA profile of same three samples with - GenePhile X-Plex(13STR loci and Amelogenin), kit is presented 
in Table 3. In X STR also all the allele of female child is matching with both mother and paternal grandmother on all 
the 13 locus. As the female child is having two X, one from father and the other from mother, so this can be shown 
by generating X STR DNA profile of the trio. 

Table (3) : The genotype of mother (wife), daughter and grandmother (genephile x-plex -13 STR kit)

STRs mother Daughter grandmother

Amelo
X,X X,X X,X

DXS8378
11,12 10,11 10,11

DXS9898
8.3,8.3 8.3,14 8.3,14

DXS8377
46,54 47,54 43,47

HPRTB
11,13 11,13 11,12

GATA172D05
6,11 6,10 10,10

DXS7423
15,16 15,16 15,17

DXS6809
31,32 31,34 33,34

DXS7132
13,14 13,14 13,14

DXS101 21,21 21,24 14,24

DXS6789
20,20 19,20 15,19

DXS9902
10,12 10,12 10,10

DXS6807
11,14 13,14 11,13

DXS7424
14,16 12,14 12,13

So Paternity indices (PI) for full trio and deficient (father not available) cases are (23725241.4)

Prior odd=1/2

Posterior Probability of paternity = 

)1()*(
*

prioroddprioroddCPI
priorCPI

−+
=0.99999958

Discussion

The autosomal matching was done to support these 
results and avoid the false positive due to huge number 
of close related people missing at the same time we did 
sex chromosomes genotyping. The result of X STR 
showed that the missing person (father) share 50% 
genotype with the donors (daughter)and (his mother) at 
each locus, there are no alleles in any one of these 13 

loci conflict with the alleles inherited from her father 
and Posterior Probability of paternity was (99.999958%) 
that is mean the missing person was biological father for 
this donor daughter. This value is accepted according 
to lab. This value is accepted according to lab. of mass 
grave standard and the International Society for Forensic 
Genetics (ISFG) recommendation [9,10].

Conclusion

Recently the X-Chromosome STR loci transmission 
analysis are clearly available for use in forensics as in 
immigration, victim identification in mass disasters 
and it is possible that these loci will be used efficiently 
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for paternity testing of female children, predominantly 
as supplementary tests to complement the information 
obtained with the autosomes and the differentiation 
between pedigrees in deficient or otherwise difficult 
cases. In this study the equations that used provide the 
means to evaluate the utility of such loci in the existence 
of substructure, and complement previously published 
equations used for autosomal loci.
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Abstract
Background: Polycystic ovary syndrome (PCOS) is the most common endocrine disorder in reproductive 
age women where insulin resistance plays an important role. Insulin resistance makes the first line treatment, 
clomiphene citrate (CC) treatment, become ineffective. Alpha Lipoic Acid (ALA) is believed to be an 
alternative treatment for CC-resistant PCOS. Objectives: The aim of the study is to understand the effect 
of ALA in Insuline receptor substrate 1 (IRS-1) expression, Glucosa transporter 4 (GLUT-4) expression, 
and folliculogenesis in insulin resistant PCOS rat model. Methods: This was an experimental study with 
randomized posttest only control group design. 30 females rat injected with testosterone propionate (TP) 
1mg/100gram bodyweight for 28 days then divided into 3 groups. Negative control group receive no other 
treatment, positive control group receive a placebo for 14 days, and treatment group receive ALA for 14 days. 
IRS-1 and GLUT-4 expression is evaluated with immunohistochemistry, while folliculogenesis is evaluated 
by counting the number of follicle in each stage. Results: Mean IRS-1 expression in muscle in treatment 
group is significantly higher than other groups (4.28±1.05; 3.02±1.03; 1.86±0.83, p <0.01 respectively). 
Mean GLUT-4 expression in treatment group is significantly higher than other groups (4.28±0.91; 3.20±1.14; 
1.40±0.55, p <0.01 respectively). Mean number of follicle in each stage in treatment group are significantly 
reduced than other groups (all p <0.05). Conclusion: ALA increase the expression of IRS-1 and GLUT-4, 
and also reduce the number of follicle in each stage of folliculogenesis.

Keywords: PCOS, Alpha Lipoic Acid, IRS-1, GLUT-4, Folliculogenesis

Introduction

Polycystic Ovary Syndrom (PCOS) is the most 
common endocrine disorder in reproductive age woman 
with prevalence around 5-21%1. Female with PCOS 
have high incidence of insulin resistance with prevalence 
of 50-75% and decrease insulin sensitivity about 35-
40% than normal2. Insulin resistance plays an important 
pathogenic role in hyperandrogen both for obese and 
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lean female PCOS, accompanied by hyperinsulinemia 
and increases the risk of type 2 diabetes mellitus (DM)3. 
Infertility treatment with clomiphene citrate (CC) is the 
first-line therapy for ovulation induction, but there is CC 
resistance of 15-40% where insulin, hyperandrogen and 
obesity resitance are the major factors4.

Basal insulin therapy could increase the glicemic 
control5. However, consuming supplement, such as 
vitamin C and vitamin E, could not increasing insulin in 
the blood6. Previous study found that consuming Moringa 
oleifera decrease level of blood insulin and androgen, 
so that folliculogenesis could increase7. Metformin is 
one of the insulin sensitizer that often used for PCOS 
therapy with insulin resistance. Although metformin 
may decrease insulin resistance, it has undesirable side 
effects such as gastrointestinal disorders, thus a long-

DOI Number: 10.37506/ijfmt.v14i4.11632
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term use may decrease patient compliance8. Because 
of its side effect and it is important to decrease insulin 
resistance in PCOS, it is necessary to use alternative 
treatment that can reduce insulin resistance and increase 
the incidence of ovulation and pregnancy rates by using 
alpha lipoic acid (ALA). ALA is a powerful antioxidant, 
detoxifying agent and diabetes mellitus drug. It also has 
been involved as a modulator of inflammatory signal 
pathways9. ALA can improve glucose control in DM 
type 2, with its mechanism on decreasing oxidative 
stress and insulin resistance, and increasing peripheral 
insulin sensitivity10,11. 

Thus, this study aims to determine whether ALA is 
able to improve insulin resistance and follicologenesis 
in PCOS with insulin resistance with Insuline receptor 
substrate 1 (IRS-1), Glucosa transporter 4 (GLUT-4), 
and follicular as parameters.

Methods

This was an experimental study with randomized 
posttest only control group design. This study was 
done in Faculty of Veterinary, Universitas Airlangga 
in February-may 2017. The sample in this study was 
Rattus norvegicus strain wistar female rat around 4-5 
months old. The inclusion criterias for animal model 
were 4 - 5 months old, 150 - 260 gram weight, female 
gender, healthy (characterized by active movement, 
glowing eyes), and received injection of 1 mg / 100 
gr BB testosterone propionate subcutaneously during 
28 days. While the animal models included in the 
exclusion criteria were diseased, defective or congenital 
and aggressive (seen in 2x24 hours of observation with 
parameters often attacking other group members). While 
the dropout criteria are wounded model, die before, 
during and after administration of ALA, prior to the 
examination.

Samples were taken from population by 
randomization. The models were divided into 3 groups, 
one group of PCOS model with insulin resistance 
given ALA for 14 days (treatment group), one group of 
PCOS model with insulin resistance which only given 
placebo for 14 days (positive control group), and one 
group of PCOS model with insulin resistance without 
any treatment (negative control group). The sample 
size was calculated using Federer’s formula and with 
10% addition to prevent drop out, thereby 10 models 

were obtained for each group. This study was ethically 
approved by Ethics Committee of Faculty of Veterinary 
Medicine, Universitas Airlangga before conducting the 
study. All experiments were performed in accordance 
with relevant regulations.

This study used level of significance 0.05, means 
if statistical test obtained p-value ≤ 0.05 it means 
significance. All data homogeneity were tested with 
Levene test to assess whether there was any difference of 
variance between the three groups. Anova test was used 
to analyze the difference in IRS-1 expression, GLUT-
4 expression, and number of follicle in every stages of 
folliculogenesis. Multiple linear regression analysis was 
used to analyze the effect of ALA, IRS-1, and GLUT-
4 on folliculogenesis. All data analyses were performed 
using SPSS version 17.0 (SPSS, Inc., Chicago IL).

Results

Sample Characteristic

In this study, all samples weight were analyzed using 
Levene test and obtained homogenous data variation. 
Using ANOVA test, the result showed no significance 
differences between treatment, positive control and 
negative control groups weight (207.50±42.51; 
204.50±19.07; 208±35.84, p = 0.97 respectively).

IRS-1 Expression

The homogeneity test of IRS-1 expression in 
muscle using Levene test obtained a homogeneous 
data variance. Then, using the Anova test, a significant 
differences in IRS-1 expression were found between the 
treatment group, positive control, and negative control 
(4.28±1.05; 3.02±1.03; 1.86±0.83, p <0.01 respectively) 
(Table 1). The homogeneity test of IRS-1 expression in 
ovaries using Levene test obtained homogeneous data 
variance. Using the Anova test, significant differences 
in IRS-1 expression were found between the treatment 
group, positive control, and negative control (7.78±1.10; 
3.06±1.56; 2.46±0.89, p <0.01 respectively) (Table 1).

GLUT-4 Expression in Muscle

The homogeinity test of GLUT-4 variable using 
Levene test obtained homogeneous data variance. 
The ANOVA test showed GLUT-4 expression was 
significantly differences between the treatment group, 
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positive control, and negative control (4.28±0.91; 
3.20±1.14; 1.40±0.55, p <0.01 respectively) (Table 1). 

Folliculogenesis

The homogeneity test of primary follicles number 
variable using Levene test obtained an inhomogeneous 
variance data. The ANOVA test showed a significance 
differences in primary follicle number between the 
treatment group, positive control, and negative control 
(58±13.11; 66±19.81; 92±44.9, p = 0.04 respectively) 
(Table 2). The homogeneity test result of secondary 
follicles number variable using Levene test was 
homogeneous. The ANOVA test showed tertiary 
follicle number was significantly difference between the 
treatment group, positive control, and negative control 
(18±4.62; 27±10.82; 44±16.6, p <0.01 respectively) 
(Table 2).

The homogeneity test result of tertiary follicles 
number variable using Levene test was homogeneous. 
The ANOVA test showed a significance difference 
in secondary follicle number between the treatment 

group, positive control, and negative control (2±1.56; 
4±1.89; 7±4.37, p <0.01 respectively) (Table 2). The 
homogeneity test of de Graaf follicles number using 
Levene test obtained an inhomogeneous variance data. 
The Kruskal walls test showed a significance difference 
in de Graaf follicles number between the treatment 
group, positive control, and negative control (5±3.37; 
2±0.82; 0.4±0.52, p <0.01 respectively) (Table 2).

The homogeneity test result of corpus luteum 
number using Levene test was homogeneous. The 
ANOVA test showed a significance difference in corpus 
luteum number between the treatment group, positive 
control, and negative control (9±3.37; 6.8±3.58; 2±2.36, 
p <0.01 respectively) (Table 2).

ALA, IRS-1 and GLUT-4 effects on folliculogenesis

Using multiple linear regression analysis, we 
found that ALA, IRS-1 in muscle, IRS-1 in ovaries and 
GLUT-4 had an effect on the number of each phase of 
folliculogenesis, and especially on the number of De 
Graff follicles (Table 3).

Table 1. The difference in expression of IRS-1 in muscle, IRS-1 in ovarium, and GLUT-4 in muscle between 
groups

Treatment group Positive control 
group Negative control group p

IRS-1 in muscle 4.28 ± 1.05 3.02 ± 1.03 1.86 ± 0.83 <0.01

IRS-1 in ovarium 7.78 ± 1.10 3.06 ± 1.56 2.46 ± 0.89 <0.01

GLUT-4 in muscle 4.28 ± 0.91 3.20 ± 1.14 1.40 ± 0.05 <0.01

IRS-1= Insulin Receptor Substrate-1; GLUT-4= Glucose Transporter Type-4. Anova test was used. A p value 
of <0.05 was considered significant
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Table 2. The differences in number of follicle between groups

Treatment group Positive control 
group

Negative control 
group p

Number of Primary 
Follicle  58 ± 13.11 66 ± 19.81 92 ± 44.90 0.04

Number of Secondary 
Follicle 18 ± 4.62 27 ± 10.82 44 ± 16.6 <0.01

Number of Tertiary 
Follicle 2 ± 1.56 4 ± 1.89 7 ± 4.37 <0.01

Number of de Graaf 
Follicle 5 ±3.37 2 ± 0.82 0.40 ± 0.52 <0.01

Number of Corpus 
Luteum 9 ± 3.37 6.8 ± 3.58 2 ± 2.36 <0.01

Anova test was used. A p value of <0.05 was considered significant

Table 3. The Effect of Alpha Lipoic Acid, IRS-1 in muscle, IRS-1 in ovarium, and GLUT-4 on Folliculogenesis

Dependent Variable F Adjusted R Squared P

Number of Primary Follicle 2.69 0.226 0.05

Number of Secondary Follicle 6.40 0.482 <0.01

Number of Tertiary Follicle 3.62 0.311 0.01

Number of de Graff Follicle 6.44 0.484 <0.01

Number of Corpus Luteum 5.18 0.419 <0.01

Multiple linear regression analysis was used. A p value of <0.05 was considered significant

Discussion

This study result obtained the IRS-1 expression in 
muscle of the treatment group was significantly different 
than the positive control and negative control. Increasing 
IRS-1 expression was caused by ALA as a potent 
antioxidant, which capable of binding various species 
of reactive oxygen species (ROS). Chronic oxidative 
stress induces a number of insulin signaling pathways, 
especially via the nuclear factor kappa-light-chain-
enhancer of activated B cells (NFκB) and c-Jun N-terminal 
kinases/ stress-activated kinases (JNK/SAPK) pathways, 

which could change the phosphorylation of serine into 
tyrosine phosphorylation (shay). Furthermore, ALA can 
bind directly and activate the tyrosine kinase domain in 
insulin receptor (IR) subunit-β resulting the IR becomes 
active. ALA effects on IR/IRS-1 will increase the 
combination of IRS-1 and Phosphoinositide 3-kinases 
(PI3K), also increase PI3K activity in the membrane 
environment. Then activating Akt to regulate the GLUT-
4 displacement between storage vesicles and plasma 
membranes through mechanisms involving AS160 
phosphorylation. ALA induces IRS-1 phosphorylation, 
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IRS-1/PI3K signal activation and stimulates GLUT-4 
translocation to cell membranes through inactivation of 
Akt 160 (AS160) substrate9. Hence, ALA will increase 
insulin signal activation through IRS-1 enhancement 
and increase glucose uptake by increasing GLUT-4 to 
reduce insulin resistance.

In this study, there were significant differences 
of GLUT-4 expression between treatment group and 
control group. This suggests that ALA administration 
significantly increases GLUT-4 muscle expression in 
PCOS animal models with insulin resistance. The main 
function of GLUT-4 is to facilitate the glucose intake 
into muscle cells and adipocyte and also maintain control 
of blood glucose level. Insulin resistance may result 
from interruption of insulin signal transduction causing 
GLUT-4 translocation to decrease.The translocation of 
insulin-mediated GLUT-4 into the plasma membrane 
includes the PI3K complex12.

This study obtained a significant differences in each 
phase of folliculogenesis between the treatment and the 
control group. The data showed decrease dominancy of 
primary, secondary and tertiary follicles, and significant 
increase in the number of de Graaf follicles and corpus 
luteum treatment group. ALA can decrease insulin 
resistance and lowered androgen levels thus improving 
the selection stage of follicugenesis by increasing the 
number of De Graaf follicles. However, it did not cause 
ovulation, because pre-ovulation estrogen levels were 
inadequate to trigger Lutenizing hormone (LH) surges, 
resulting in no ovulation. Ovulation will likely occurs 
if ALA dosing was raised and the administration was 
extended. The estrous cycle in rats is divided into 4 
different phases compared to humans: Proestrus, estrus, 
metestrus, and diestrus. The proestrus and estrus phases 
resemble the follicular phase, while the metestrus and 
diestrus phases resemble the luteal phase in humans. 
The markers of ovarian development in mice resemble 
humans, only the timing is shorter. A number of 
primordial follicles will develop into primary follicles. 
Factors that affect the development at this stage is still not 
fully understood. A new Follicle-stimulating hormone 
(FSH) functional receptors are formed at the secondary 
follicle stage. The development of the preantral follicles 
(primary and secondary) is affected by FSH but does not 
depend entirely. The pre-antral follicle then enters the 
cyclic recruitment into the antral follicle (tertiary) and 

eventually becomes the preovulatory follicle (de Graaf 
follicle).

The development of antral follicle is highly 
dependent on FSH. Only follicle that has sufficient 
number of FSH receptors will capable of developing into 
de Graaf follicle and ovulate. Corpus luteum is a mass 
of ovaries formed by ovulatory ovulation. Rats formed 
more than one dominant follicle compared to humans. 
Ovulation occurs spontaneously every 4 - 5 days. There 
are some dominant follicles will ovulate. Ovulation in 
mice can produce >10 oocytes from each ovary13,14. 
Oxidative stress can interfere the self-improvement 
mechanisms in mitochondria and trigger a prolonged 
autphagy process in granulosa cells, which impacts 
on folliculogenesis inhibition15,16. Various in vivo and 
in vitro studies have been conducted to examine the 
protective effect and quality of ALA as an antioxidant 
in diseases also improve follicular development 17. This 
improvement might due to a decrease in ROS levels and 
an increase in total antioxidant capacity in the follicle15.

This study results showed that the effect of ALA, 
IRS-1, and GLUT-4 on the variation of folliculogenesis 
was found highest in the number of de Graaf follicular 
(48.4%) followed by secondary follicle (48.2%), corpus 
luteum (41,9%), tertiary follicular (31,1%), and primary 
follicles (22.6%) while the rest is influenced confounding 
factor. The effect of ALA administration and lowered 
insulin ressistance in PCOS models demonstrated 
the highest effect on de Graaf follicles around 48.4%, 
shows there were other factors that might influence. The 
current perspective sees PCOS with insulin resistance as 
a complex disorder, in which many variants and factors 
combine and contribute to the pathophysiology. This 
complexity will complicate the therapy. However, one 
of the limitations in this study was the absence of control 
using normal rats, resulting no data on expression of IRS-
1 muscle expression, ovarian expression and GLUT-4 
muscle in normal model.

Conclusion

There were a significantly differences on IRS-1 
expression in straited muscles and ovary, GLUT-4 in 
muscle cells, and de Graaf follicle number between 
treatment and control groups. There were no signinificant 
difference in the number of primary, secondary, tertiary 
and corpus luteum between all groups. 
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Abstract
Hydatidiform mole results from abnormal fertilization. It is the most common disorder of gestational 
trophoblastic diseases can be partial or complete. Early detection of molar pregnancy and monitoring can 
reduce complication particularly coriocarcinoma. The fetus typically dies, and a miscarriage often occurs. 

Objectives: To assess women’s knowledge concerning Hydatitiform mole and find out the association 
between women’s knowledge with their study variables.

Methods: Descriptive study was conducted from November 2019 to February 2020 at maternity hospitals 
in Baghdad city. Non probability (purposive sample) was used to collect the data from (100) women who 
attending outpatient clinics at maternity hospitals. A questionnaire was constructed about knowledge 
assessment tool were designed and prepared by the researcher. A pilot-test is conducted in order to determine 
the reliability of the questionnaire in a sample of (20) women who were excluded from the study sample. 
Data was analyzed through the use of SPSS version 20.

Results: The main results revealed that the highest percentage (41.6%) of women’s age was (20-29) years. 
More than half of them (60 %) are graduated from Secondary Nursing School. They have inadequate 
knowledge. There are no statistical significant differences between level of knowledge and women’s age or 
educational level.

Conclusion: This study shows that the knowledge of study sample concerning Hydatitiform mole was 
inadequate. 

Recommendations: It is important to design a booklet or pamphlet about Hydatitiform mole risk factors, 
signs and symptoms, screening, to reach for all women over the country in order to early detection and 
prevention. 

Keywords: Knowledge, Hydatidiform Mole, Molar Pregnancy, Women

Introduction

Hippocrates (470–410BC) was first who described 
the moles and explained that if the pregnant women 
consume some dirty water the mole will be formed, 
where the water originates from the marshes. William 
Smelie (1752) was employed the terms mole and 
hydatidiform [1]. 

hydatidiform mole (HM) is a condition in a category 
of pathologies known as Gestational Trophoblastic 
Disease (GTD) that are resulted from abnormal 
fertilization. GTD encompasses HM, invasive mole, and 

choriocarcinoma. These diseases are range from benign 
to invasive neoplasia. Fatal outcomes in the past were a 
high rate from these pathologies, while it has a (98%) 
cure rate currently with proper diagnosis and treatment. 
HM is the most common form of GTD and can be cure if 
early diagnosed and treated. molar pregnancy has a risk 
of recurrence in subsequent pregnancy [2]. 

The incidence of Complete HM In the developed 
countries is about (one to three per 1000 pregnancies) 
and the Partial HM about (three per 1000 pregnancies). 
These moles are not recurrent except in the rare cases, 
when a single family member has recurrent HM known 

DOI Number: 10.37506/ijfmt.v14i4.11633
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as singleton cases, and when at least 2 women from 
a family member have one or several HMs known as 
familial recurrent HMs [3]. 

Molar pregnancy has two types can be determined 
by analyzing the chromosome. With complete mole, 
all trophoblastic villi swell and become cystic. Embryo 
may not forms or if it form will dies early only 1 to 2 
mm, with no fetal blood in the villi. On chromosome 
analysis, although the karyotype is an normal 46XX 
or 46XY, this chromosome component was only 
contributed by the father or a “empty ovum” was 
fertilized and the chromosome material was duplicated. 

With a partial mole, some of the villi form normally. 
The syncytiotrophoblastic layer of villi, however, is 
swollen and deformation. A macerated embryo of 
approximately 9 weeks’ gestation may be present and 
fetal blood may be present in the villi. A partial mole has 
69 chromosomes (a triploid formation in which there is 
three chromosomes instead of two for every pair, one set 
supplied by an ovum that apparently was fertilized by 
two sperm or an ovum fertilized by one sperm in which 
meiosis or reduction division did not occur). This can 
also happen if one set of 23 chromosomes is provided by 
one sperm and an ovum that did not undergo reduction 
division supplied 46. (Fig. 1) [4]. 

Figure 1 formation of HM (A) complete mole (B) partial mole

Pregnant women may be asymptomatic, or they 
may experience multiple symptoms such as Vaginal 
Bleeding, Hyperemesis, Increased Pelvic Pressure, 
Anemia secondary to bleeding, Maternal Hypertension, 
uterus enlargement more than expected for gestational 
age [5].

Molar pregnancy diagnosis is based on patient history, 
physical examination, human Chorionic Gonadotropin 
level, and ultrasound findings. the women should be 
assessed for any medical complications such as (anemia, 
preeclampsia, hyperthyroidism), which may need to be 
treated. Laboratory tests should include complete blood 
count, comprehensive metabolic panel, thyroid function 

test, urinalysis, and chest x-ray, as well as blood 
type and screen with cross match if anemic or uterus 
≥ 16-week gestational size. An electrocardiogram and 
coagulation profile may also be indicated. Once the 
patient is determined to be hemodynamically stable, the 
most appropriate method of molar evacuation should be 
decided upon [2,6,7]. 

Preventive chemotherapy at a time or immediately 
after the prenatal evacuation is associated with a decrease 
in the incidence of complications from about (15 – 
20) percent to (3- 8) percent. The use of prophylactic 
chemotherapy should be limited to special cases who 
have the risk of complications such as ( women age 
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40 years, hCG> 100,000 mIU / mL, excessive uterine 
hyperplasia, theca lutein abscesses> 6 cm, medical 
complications) and / or upon inadequate hCG follow-up. 
Basically, all patients should following a hCG serial test 
after molar evacuation [8-9].

Materials and Methods

Descriptive analytic study design was conducted 
among women attending outpatient clinics at maternity 
hospitals to assess their knowledge about molar 
pregnancy. The study was performed from November 
2019 to February 2020 at maternity hospitals in Baghdad 
city. Non probability (purposive sample) used to collect 
the data from (100) women. A questionnaire was 

designed by the researcher about knowledge of molar 
pregnancy assessment tool. A pilot study conducted in 
order to determine the reliability of the questionnaire in 
a sample of (20) women who excluded from the study 
sample (r1= 0.96). Content validity was determined 
through a panel of (10) experts their experience mean 
and SD was 28.82 7.5. The data was collected 
after obtaining the agreement from women to participant 
in this study. The study instrument was consisted of two 
parts which include: Socio demographic characteristics, 
women’s knowledge about molar pregnancy consisted 
of (13) items. Data are analyzed through the use of SPSS 
(Statistical Process for Social Sciences) version 20. 

Table (1) Distribution of Study Sample According to Socio-demographic Characteristics (n=100)

Socio Demographic Characteristics F  %

Age / years 

< 20 3 3

20-29 42 41.6

30-39 37 36.6

40-49 18 17.8

 Mean=30.97 SD=6.5

Marital Status

Married 90 90

 Divorced 5 5

Widow  5 5

Educational level

Primary school 1 1

Secondary School 60 60

Institute graduate 17 17

College graduate 19 19

Master and higher 3 3

This table illustrates that the highest percentage (41.6%) of women’s age were (20-29) years. Regarding marital 
status the higher percentage (90%) of them were married. Regarding educational level more than half of them (60% 
) were graduated from secondary school.



1024      Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4

Table (2) Women’s knowledge about Hydtitiform mole disease (n=100)

AssRSMS
False answerCorrect answer

Item No.
%F%F

M76.51.5347475353Hydtitiform mole is pregnancy outside uterus1. 

M85.51.7171712929Hydtitiform mole has two types 2. 

L70.51.4159594141The Hydtitiform mole occurs as result of 
dysfunction in uterus

3. 

L681.3664643636The Hydtitiform mole likely to occur in 
women with age older than 30

4. 

L72.51.4545455555Infertility is a risk factor of Hydtitiform mole 5. 

M781.5656564444Bleeding is a symptoms for Hydtitiform mole 6. 

L66.51.3367673333Hydtitiform mole usually diagnosed at first 
month

7. 

M77.51.5555554545HCG level in Hydtitiform mole is high8. 

L61.51.2377772323The early treatment of the Hydtitiform mole 
is chemotherapy

9. 

L631.2626267474The women is advised to use contraception to 
avoid Hydtitiform mole recurrence

10. 

M781.5656564444 Patient with Hydtitiform mole use 
contraception for 6 month

11. 

L70.51.4141415959Future Pregnancy for patient with 
Hydtitiform mole can be normal

12. 

L73.51.4753534747The causes of Hydtitiform mole is Viral 13. 

(M.S) mean score (R.S) relative sufficiency (Ass.) assessment (Low= ≥ 75), (Moderate= 75.1-87.5), (High= 
87.6-100)
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This table shows that there are a moderate level of relative suffi ciency and mean score regarding Hydtitiform mole 
knowledge for nurses in the items No. (1,2,6,8,11), while the remaining items was low level of relative suffi ciency 
and mean score.

Figure (2) Women’s knowledge toward molar pregnancy

Table (3) Association between women’s knowledge and Socio-demographic variables (n = 100)

 Women’s Knowledge
Socio-demographic variables 

Adequate Inadequate Chi square statistics
Sig.

F % F % Value df P-value

Age / years

 < 20 2 66.7 1 33.3

2.258 3 .521 Ns
20-29 13 31 29 69

30-39 13 35.1 24 64.9

40-49 8 44.4 10 55.6

Educational level

Primary school 1 1 0 0

2.981 4 .561 Ns

Secondary School 25 36.8 43 63.2

Institute graduate 7 38.9 11 61.1

College graduate 2 20 8 80

Master and higher 1 33.3 2 66.7

(df) degree of freedom, (Sig) signifi cant Probability value (P < 0.05), (NS) Non Signifi cant, 

(s) signifi cant.
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This table shows that there are no statistical 
significant between socio-demographic variables and 
women’s knowledge about Hydtitiform mole. 

Discussion 

The finding of this study show that the highest 
percentage of women (42.3%) was at age group (20-29) 
years. Regarding marital status the higher percentage 
of study sample (59.6 %) was married. Regarding 
educational level more than half of them (62.5%) were 
graduated from secondary school.

The condition tends to occur most often in women 
who have a low protein intake, in women older than 
age 35 years, in women of Asian heritage, and in blood 
group A women who marry blood group O men[4]. 

Patients with complete moles were registered in 
England and Wales, from (2000 to 2009) was (5,793) 
and with partial moles was (7,790), compared with a 
total number of (8,242,511) conceptions. The incidence 
of overall molar pregnancy was one for every (607) 
conceptions (complete mole was 1:1,423 and partial 
mole was 1:1,058), but with major variations with 
patient’s age. Complete moles, the risk varied (1:1,000 
for women aged 18 – 40 to 1:156 for women aged 45 and 
1:8 for women aged 50 and above) [10]. 

The risk of complete mole and partial mole is 
strongly associated with maternal age; the researchers 
calculated the overall recurrence risk. They stated most 
women with a pregnancy affected by molar pregnancy 
were within the age (20 to 40). The relationship with 
maternal age was not significant, and the recurrence rate 
(1.5–2.0%) was likely to be accurate[11]. 

This study result show that women’s knowledge 
was inadequate about Hydtitiform mole, but there are 
a moderate level of relative sufficiency and mean score 
regarding Hydtitiform mole knowledge for women in 
the items “Hydtitiform mole is pregnancy outside uterus, 
Hydtitiform mole has two types, Bleeding is a symptoms 
for Hydtitiform mole , HCG level in Hydtitiform mole 
is high, Patient with Hydtitiform mole use contraception 
for 6 month”

The items was low level of relative sufficiency and 
mean score include “The Hydtitiform mole occurs as 
result of dysfunction in uterus, The Hydtitiform mole 

more likely to occur in women with age older than 
30, Infertility is a risk factor of Hydtitiform mole , 
Hydtitiform mole usually diagnosed at first month, Early 
treatment of the Hydtitiform mole is chemotherapy, 
The women is advised to use contraception to avoid 
Hydtitiform mole recurrence, Future pregnancy for 
patient with Hydtitiform mole can be normal, the causes 
of Hydtitiform mole is viral”

Women should be aware of the signs and symptoms, 
required diagnostic testing, and follow-up for molar 
pregnancy to prevention of complications. 

A woman suffering from a pregnancy loss, she must 
face the early end of pregnancy and the loss of expected 
life with her baby. A little attention has been paid to 
the psychological and social needs of women who have 
molar pregnancy, though much has been written about 
perinatal mortality in general. Their unique condition as 
obstetric diseases is not only loss of the fetus but also 
anomalous growth of trophoblastic tissue. However, 
women who suffer from molar pregnancy are still 
experiencing an expected child loss[12]. 

Conclusion 

This study revealed that women’s knowledge 
was inadequate about molar pregnancy and there are 
no statistical significant differences between level of 
knowledge and women’s age or educational level. 

Recommendation

Women should be informed about molar pregnancy 
to understand their signs and symptoms for early 
detection of molar pregnancy to prevention of invasive 
mole and choriocarcinoma.
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Abstract 
Objectives: The present study was aimed to compare the adherence and satisfaction with deferoxamine 
(Desferal®) versus deferasirox (Exjade®), a novel oral iron chelator, in patients with transfusion-dependent 
beta-thalassemia.

Patients and Methods: In this cross‐sectional, single-center study, 108 homozygous βthalassemia major 
patients aged between 3-21 years old were enrolled. They were on regular blood transfusions and iron 
chelators (either deferoxamine or deferasirox) for about three months. Another fifty-six apparently healthy 
non-thalassemic subjects were enrolled as a control group. Results: Adherence and satisfaction wereassessed 
byusing a simplequestionnaire establishedduring an interviewwithpatientsortheirparents.The serumferritin 
level was measuredbythe ELISAmethod.

Our findings showed that adherence and satisfaction in the deferasirox group were more than that with 
deferoxamine group patients. Serum ferritin level in the deferasirox group was significantly lower than in 
the deferoxamine group at (p˂0.001). while the control group was significantly lower than both patients 
groups at (p˂0.001). Patients on deferasirox had lower adverse effects than the deferoxamine group since 
deferoxamine produce irritation and pain at the injection site for the patients. 

Conclusion: Our findings concluded that deferasirox is an effective iron chelator as deferoxamine but with 
better adherence and satisfaction than deferoxamine. Deferasirox can be used as a preferred iron chelator 
therapy in iron-overload patients with beta-thalassemia. 

Key Words: BetaThalassemia, Satisfaction, adherence, Iron Chelators, Deferoxamine, Deferasirox. 

Introduction

Beta-thalassemia may be a severe inherited blood 
disease that has been known to be caused by a mutation 
within the β-globin gene resulting in the excessive 
destruction of red blood cells1,2. it’s been estimated that 

over 42000 newborns are suffering from β-thalassemia 
per annum worldwide. Without transfusion, β- Cooley’s 
anemia causes death amongst infected children before 
the age of three years old 2. Thalassemia may be a disease 
status during which patients need continuous control 
and management, regular blood transfusions can prevent 
death and reduce mortality. However, excessive iron 
accumulated from transfused red blood cells can cause 
organ failure3,4. Therefore, iron chelation treatment is 
important to scale back the iron store within the body 
and improve the long-term survival rate of patients 
with thalassemia, which is taken into account important 
adjuvant therapy.4 
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Currently, the most iron chelators available for 
clinical use in Iraq are deferoxamine and deferasirox. 
Deferoxamine, which needs routine intravenous or 
subcutaneous injections from 5 to 7 days weekly, has 
been considered a typical therapy for hemochromatosis 
over the past four decades.However, the treatment with 
deferoxamine for about 8 to 12 hours daily may lead to 
poor compliance and a few negative impacts like skin 
rash, hematological toxicity, and heart problems 5-7. 

Deferasirox, a once-daily oral iron chelator, was 
introduced in 2005 as first-line therapy for patients over 
2 years aged with chronic hemochromatosis thanks to 
blood transfusions5. Although Deferasirox has some 
mild adverse events, some studies indicated that it’s a 
positive effect on lowering liver iron and producing high 
patient compliance8,9,10. 

Similar to normal individuals, Thalassemic patients 
should have normal life status, however, continuous 
transfusion, iron chelation, and clinic visits have an 
excellent psychological impact leading to rejection of 
taking their medical management at the proper way, 
which assessed by satisfaction and compliance. 

The present study was aimed to match the 
satisfaction and adherence with the deferoxamine group 
versus the deferasirox group. to verify the efficacy of 
both chelators; serum ferritin was also measured to 
match patients groups and with the control group. 

Materials and Methods 

A cross-sectional, single-center investigation study 
was carried out with the cooperation of the medical 
staff of Thalassemic Center of Ibn Al-Atheer Teaching 
Hospital in Nineveh Province, Mosul, Iraq. Ethical 
clearance was obtained from the Research Board 
Committee after approval of the protocol. 

One hundred and eight patients of 3 to 21 years old 
of age with a diagnosis of β-thalassemia and having a 
chronic iron overload from regular blood transfusions as 
assessed by serum ferritin of > 600 ng/ml were divided 
into, firstly deferoxamine group treated by 20-50 mg/
kg/day (n = 54, 30 male & 24 female) with age mean 
(13.2±4.03 years), second deferasirox group treated 
by 10-30 mg/kg/day (n = 54, 31 male & 23 female) 
with age mean (9.65±3.32 years), and the third control 

group of apparently health subject (n = 56, 36 male & 
20 female) with age means (11.8±5.3 years). In this 
study satisfaction and adherence was assessed by using 
a questionnaire which usually done during an interview 
and reporting notes for each patient 

Informed consent was taken from the patients or 
their relatives, a questionnaire regarding the personal 
and treatment details was obtained as name, age, sex, 
frequency of transfusion, type of chelation used, 
satisfaction, and adherence. 

Patient compliance depended on the patient’s use of 
deferoxamine. Five to seven times/week were regarded 
as compliance, while for Deferasirox patients, six to 
seven times/week were regarded as compliance. The iron 
overload was assessed by serum ferritin determination 
by using Ferritin AccuBind® ELISA - Monobind 
Inc. (Lake Forest, California, USA) commercial kit, 
depending on 

Chemwell 2910 fully automated devices for 
enzyme-linked assay methods. 

Data are presented as mean ± S.D. and were analyzed 
by using one way ANOVA test and nonpaired t-test 
were used to compare between the groups. RResults 
were considered statistically significant at p≤0.05. The 
correlation was done using Pearson and spearman’s 
rho depending on the type of data (parametric or 
nonparametric).

Results

Table 1 shows that patients treated with deferasirox 
significantly were more satisfied in comparison with 
those treated with deferoxamine (90.7% vs 66.7%, 
respectively). Among patients who had previously taken 
deferoxamine then received deferasirox before the study 
77% were reported a preference for deferasirox than 
deferoxamine. 

The proportion of patients’ compliance was greater 
in those receiving deferasirox than in those receiving 
deferoxamine (90.7% vs 61.1%), as shown in Table 1. 

In this study serum ferritin levels within and between 
groups shows a wide range of variation. 

There is a significant difference (p˂0.001) in the 
serum level of ferritin between the deferoxamine group 
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(3891.2±1845.6 ng/ml) as compared with the deferasirox 
group (2212±1485 ng/ml). 

Also, there are high significant variations (p˂0.001) 
in each of the deferoxamine group and deferasirox group 
when compared with the Control group with (26.4±19.7 
ng/ml) as shown in Table 2. The importance of adherence 
can be determined by serum ferritin level mean for all 
patients (N=108, 3051±1868 ng/ml) and when grouped 
as adherence patients (N=82,2620.4±1713.2 ng/ml) and 
non-compliance patients (N=26, 4411.6±1704 ng/ml), a 
significant difference (p˂0.001) presented as shown in 
Figure 1. 

Figure 2 represents the distribution of ferritin level 
data frequency for non- adhered patients that appear 

after the mean of all patients (3051ng/ml) especially 
for deferoxamine treated patients, while the distribution 
for compliance patients before the mean of all patient 
especially for deferasirox treated patients. 

By determining correlations for all patients’ data 
(N=108), the Pearson correlation showed a significant 
positive correlation (p˂0.01) between age and ferritin 
level (r = 0.374), and negative correlation (p˂0.01) 
between serum ferritin level and adherence (r = -0.412). 
Moreover, there is a significant positive correlation 
(p˂0.01) between compliance and satisfaction (r = 0.342) 
by using Spearman’s rho correlation (nonparametric 
correlation) these correlations are shown in Table 3.

Table 1. Percentage of satisfaction and adherence for deferoxamine and deferasirox

Parameters
Deferoxamine  
Group (N=54) 

DeferasiroxGroup 
(N=54) 

Satisfaction 
Satisfied 66.7% 90.7%

Non Satisfied 33.3% 9.3%

adherence 
adhered 61.1% 90.7%

Non adhered 38.9% 9.3%

Table 2. Comparison of serum ferritin between deferoxamine group and deferasirox group and each group 
with controls group 

Parameters Control Group Deferoxamine Deferasirox Group 

Serum 

26.4±19.7 3891±1845a 2212±1485b,c
ferritin Level 

a p˂0.001 vs control; b p˂0.001 vs control; c p˂0.001 vs deferoxamine group 

Table 3. Relationship between studied parameters for all patients 

Correlations   R value p-value 

Serum ferritin level Age N=108 r = 0.374 p˂0.01 

Serum ferritin level Adherance N=108 r = -0.412 p˂0.01 

Adherance Satisfaction N=108 r = 0.342 p˂0.01 



Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4      1031

Figure 1. Frequency of Distribution of serum ferritin level among cmplianed and non-complianed patients 
for deferoxamine group and deferasirox group 

Discussion

Iron chelators act by removing transiently available 
(labile) iron pools, either in plasma or within cells, 
because cellular storage iron (present as ferritin 
and hemosiderin) are not directly accessible for 
chelation11-13. Chelate iron is derived from two main 
sources: (a) iron released from macrophages after the 
catabolism of red cells and (b) iron released within cells 
after the catabolism of cellular ferritin and hemosiderin. 
For transfusion-dependent thalassemia major patients, 
it is important to choose an appropriate iron chelator to 
reduce iron burden in the body to prolong and improve 
the quality of life 14,15.

This study showed that Deferasirox had a rational 
better satisfaction and compliance than deferoxamine, 
especially for younger ages. Some older ages prefer 
deferoxamine because they are adapted on deferoxamine 
as part of their life or they cannot tolerate deferasirox. 
From another view no one of the chelation has very 
satisfied chelator due to limitation of normal life, so 
patients opinions about deferoxamine come from 
problem of subcutaneous injection for long period (8-12 
hours per day) with painful and ulceration at injection 

sites, these agree with (Rofail et al, 2009) who showed 
administration of deferoxamine slow subcutaneous 
infusion negatively impacts on satisfaction which 
was shown to be a determinant of adherence16. While 
Deferasirox has taken orally as an effervescent tablet 
once daily is more suitable, but have the problem of bitter 
taste with slight large particle size cause irritation to the 
larynx and induce nausea, that agrees with (Trachtenberg 
et al, 2011) when showed patients with poor adherence 
to Deferasirox noted stomach pain and bad taste 17. 
Deferasirox is preferable by 77% of patients who had 
previously been treated with deferoxamine. The reasons 
for preferring Deferasirox were, more convenient to be 
taken, less disruptive to their day or their sleep, and to 
their families, that mentioned by (Cappellini et al,2007)5. 

Serum ferritin is used as an indirect measure of 
iron overload, it is not an accurate assessment but gives 
a fairly good idea of iron overload 18,19. In this study, 
serum ferritin at the Deferasirox group was lower than 
the deferoxamine group. 

Pennel et al, (2014) when compared between 
deferoxamine versus Deferasirox showed a small 
difference of serum ferritin level means at the end their 
study 3129 ng/ml versus 3375 ng/ml respectively 20, that 
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disagree with the present study which had significant 
means variation p˂0.001 between groups 3891 ng/ml 
versus 2212 ng/ml respectively these may be due to 
more compliance for Deferasirox than deferoxamine 
that leads to decrease ferritin level more than non-
compliance while the result of this study agree with 
(Bashir and Sadoon, 2010) as they concluded that serum 
ferritin is higher in an older patient, the higher rate of 
blood transfusion and poor compliance 21. 

Also (Mahmoud and Aziz, 2012) showed significant 
variations p˂0.001 between serum ferritin levels of 
patients on deferoxamine and patients on Deferasirox 
and also for good compliance and poor compliance22. 

Improved satisfaction and convenience of a once-
daily oral dose of Deferasirox compared to deferoxamine 
has been shown in other studies10,23 which may be 
translated into increased compliance as showed in this 
study that leads to improving health outcomes and 
quality of life. 

The minor adverse effects with ease of use of 
deferoxamine or Deferasirox act as a choice factor for 
patients to determine satisfaction and compliance that 
in turn decrease ferritin level and consequently decrease 
complications, morbidity, and mortality. 

Conclusion 

It has been concluded that deferasirox is an 
effective iron chelator as deferoxamine but with a better 
satisfaction and compliance and lowered serum ferritin 
level than that of deferoxamine, in mild to moderate iron 
overloaded patients. 
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Abstract
The present study objective was to evaluate the therapeutics effects of ciprofloxacin and gentamicin on UTI 
induced experimentally by E. coli in rats. Forty female rats were divided into two groups, infected (30 rats) 
and control (10 rats). The infected group were inoculated intraurethral by 108 suspension of E. coli. Then the 
infected group subdivided into 3 subgroups, G1 which serve as control positive, G2 which inoculated by E. 
coli and then treated by ciprofloxacin 50mg/kg, G3 were inoculated by E. coli then treated with gentamicin 
40 mg/kg.Treatment with antibiotics started 24 hours after bacterial inoculation and finished 72 hours after 
the initial therapy. The length of antibiotic medication was chosen for both antibiotics as a short-term 3 days 
therapy.The animals were monitored for presence of signs. E. coli urine bacterial demonstration were done 
at 1 week before infection and 24hrs., 48hrs, 96hrs, 6 days, 12 days and 24 days after infection. There was 
significant increase (P<0.05) in E. coli viable count in all infectedgroups, in addition the result of optical 
density (OD) by using spectrophotometry record increased threshold of the OD of the urine culture of all 
infected groups after (24 hrs.) of infection compared with control group, The current results showed that 
UTI symptoms and bacterial isolation were decreased after treatment by both ciprofloxacin and gentamicin 
as compared with G1 group. 

In conclusion, ciprofloxacin and gentamicin can alleviate the symptoms of UTI after single dose.

Key words: E. coli, Ciprofloxacin, gentamicin, rat. 
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Introduction

Escherichia coli has been implicated to causes 
disease in human (1) as well as animals (2; 3, 4, 5, 6; 7; 8). 
In addition to gastrointestinal effects, it can cause UTI, 
meningitisin neonates and humanssepticemia (9). 

The presence of a specific virulence factors, 
adaptations of the microbial, encouraging urinal tract 
achievement, distinguishes E.coli which is a source 
of UTI and another uropathogens from associated 
memberships of their genus and species (10). Escherichia 
coli are the most common organism causing Lower 

(UTI). Although not all strains of E. coli are pathogenic 
to the urinary tract which suggested that the infective E. 
coli strains are a selected group with special properties 
enabling them to survive and multiply in the host tissue 
(11).

Regardless of their scope, pharmacokinetic qualities 
and overall strong resistance, fluoroquinolones are 
actually among the most used antimicrobials in the 
world. They are particularly helpful in the treatment of 
infections of the urinary tract (UTI) by enterobacteria.
(12).It was shown that therapeutic effectiveness of 
intravenous ciprofloxacin in mice was comparable to that 
after oral administration when viable bacterial counts in 
the kidney were calculated 24 hours after inoculation(13).

Also, it has been showed that the potency of 
gentamicin ranged over a 24-hour cycle and the 
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effectiveness at the moment when toxicity was lowest 
when UTI cases triggered by E. coli were treated.(14).

The goal of the current research was to determine 
the efficacy of UTI treatments induced by E. coliusing 
gentamicin and ciprofloxacin.

Materials and Methods

Forty female rats were divided into two groups, 
infected (30 rats) and control (10 rats). The infected 
group were inoculated intraurethral by 108 suspension 
of E. coli according to (15). Then the infected group 
subdivided into 3 subgroups, G1 which serve as control 
positive, G2 which inoculated by E. coli and then treated 
by ciprofloxacin 50mg/kg, G3 were inoculated by E. coli 
then treated with gentamicin 40 mg/kg.

Therapy started 24 hours after the bacteria were 
inoculated and finished 72 hours after the initial therapy. 
Period of antibiotic therapy was chosen for quick 
treatment with both antibiotics for three days.

The animals were monitored for presence of signs. 
E. coli urine bacterial demonstration were done at 1 
week before infection and 24hrs., 48hrs, 96hrs, 6 days, 
12 days and 24 days after infection. 

All data were analyzed statistically as described by 
(16).

Results and Discussion

Bacterial count fromurine was done by using 
pour plate method.(17) Comparison among other urine 
counting processes for E. coli and finding that it was 
simpler and more practical to execute this process and 
spread plate system on MacConkey agar. 

A Significant change (P<0.05)was found in 
E. colicountfor allinfected groups,these result in 
agreements with(18, 19). Around the same time as the 
amount of bacteria in the contaminated groups was 
equivalent to the group A (-ve) only group A (-ve) 
displayed a substantial difference in the number of 
bacteria contaminated as contrasted with their number 
before the infection occurred.

These results are in agreement with (20,21)that 
demonstrated the effective colonization of E. coli by 
the inoculated rats with (2.6 ×106) CFU / ml within 24 

hrs., by administering pathogenic E. coli, following 
urinary tract infection in rats via Intra-urethral way.
The current results showed that UTI symptoms and 
bacterial isolation were decreased after treatment by 
both ciprofloxacin and gentamicin as compared with G1 
group(table 1). Jakobsen et al. (22)reported that a higher 
antibiotic concentrations shows in the mouse urine after 
ciprofloxacin mediated to UTI mouse. 

It has been showed that a good efficacy of norfloxacin 
againstpathogenic E. coli, and prevents the adherence of 
pathogenic Escherichia coli and dose-dependent they do 
so(23).

These anti-adhesive properties have an effect both 
on uropathicE. coli which can be antibiotically prone 
and antibiotic resistant. Antimicrobial infections are 
now commonly considered to stop bacteria clinging to 
the uroepithelium of the kidney, preventing capacity. 
Such findings align with a new analysis that, in terms 
of composition, norfloxacin is distinct from another 
antibiotics by the inclusion of the fluorine atom in 
position 6, a pipera-Zin ring in position 7 and a carbon 
atom replacement with a nitrogen atom in position 8.(24). 
Such substitutes improve action against gram positive 
and gram negative bacterial infection(25).

Intravenous ciprofloxacin in all infection models 
tested has more than consequences following oral 
administration(13).

The interpretive parameters suggested for 
norfloxacin susceptibility measures, of example, are still 
preliminary and planned for usage in the clinical trials 
(26). After the therapeutic feasibility papers based on this 
checklist, the ultimate decision may only be rendered(27).

One research (28) shows that aminoglycoside 
treatment is less likely to change bowel or vaginal flora, 
which could decrease the risk of bacterial resistive 
strains and Clostridium difficile colonization.

It must also be taken into consideration specific 
non-drug triggers of acute kidney injury (e.g. depletions 
of intravascular volume). Just 1.6 per cent reported 
temporary serum creatinine changes with no raises in 
serum creatinine in the clinical study of 24,107 patients 
obtain a single gentamicine dose with trials where all 
patients had age < 75 years(29).
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In conclusion, ciprofloxacin and gentamicin can alleviate the symptoms of UTI after single dose.

Table 1. Different bacterial volumes before and after treatment of animals by ciprofloxacin and Gentamicin 

Period Control G1 G2 G3

1 week before 
infection

1×101±0.01
Aa

2.0×102±0.02
Ba

2.3×102±0.03
Ca

2.3×102±0.001
Ca

24 hrs.
1×101±0.03

Ab
6.0×107±0.02

Aa
5.2×106±0.34

Ba
5.7×106±0.02

Ba

48 hrs.
1×102±0.03

Ab
7.3×108±0.5

Aa
4.0×106±0.4

Aa
4.3×106±0.05

Aa

96 hrs.
1.2×102±0.001

Ab
6.5 ×107±0.3

Aa
3.2 ×104±0.1

Aa
3.4×104±0.06

Aa

6 days
1.1×102±0.001

Ab
6.0×106±0.1

Aa
3.4×104±0.14

Aa
3.5×104±0.4

Aa

12 days
1.3×102±0.02

Ab
6.1×106±0.3

Aa
3.1×103±0.11

Aa
3.7×103±0.7

Aa

Capital letters denotes differences at P>0.05 between vertical lines 

Small letters denote differences at P>0.05 between 
horizontal lines 
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Abstract 
Aim of this study was to investigate the growth inhibitory effect of Artemesisannua L. silver nanoparticles 
(A.annuaAgNPS) on human triple negative breast cancer tumor cell line MDA-MB-231. Cells were 
cultured and treated with A.annua water extract and A.annuaAgNPS to determine the half inhibitory 
concentration (IC50). Oxidative stress was determined using lipid peroxidation (LPO), ROS generation and 
by determining the levels of antioxidants, superoxide dismutase (SOD) and reduced glutathione (GSH). 
Further, the mechanism of apoptotic induction was assessed by DNA fragmentation analyses. We observed 
that A.annuaAgNPS significantly caused growth inhibition by increasing levels of LPO and ROS, in a dose 
dependent manner with reduced level of endogenous antioxidant enzymes. Increased shear in genomic DNA 
from MDA MB231 cells treated with A.annuaAgNPS shows apoptosis to be the cause of cell cell death. We 
conclude that A.annuaAgNPS can be useed as a therapeutic agent against breast cancer. 

Keywords: Artemesiaannua· Silver nanoparticle· Breast cancer· Apoptosis 

Introduction
Breast cancer is the leading cause of death among 

women globally with 1 million new cases every year 
with an estimated prediction of 14 million new cases by 
2035. Breast cancer mortality rate is gradually increasing 
due to conditions like poor prognosis, lack of effective 
treatment options and increasing drug resistance [1, 2]. 
Recently, breast cancer reports are increasing rapidly at 
an alarming rate, preceding the cervical cancer in India 

[3]. Breast cancer is classified into 3 major subtypes based 
on the molecular markers for estrogen or progesterone 
receptors and human epidermal growth factor 2 (HER2): 
hormone receptor positive (HER2) negative (70%), 
HER2 positive (15%-20%), and triple-negative (tumors 
lacking all 3 standard molecular markers; 15%). Notably, 
triple-negative breast cancer recur more frequently than 
the other 2 subtypes, and it denotes that it warrants greater 

attention towards identifying therapeutic regimens that 
can inhibit and as well prevent its recurrence. 

In recent years, role of metal nanoparticles in 
delivering and targeting agents that are beneficial at 
pharmaceutical, therapeutic and diagnostic levels are 
gaining much importance [4]. Particularly, in disease like 
cancer where lack of target specificity for anticancer 
agents remains a greater challenge. Use of silver 
nanoparticle mediated drug delivery exhibit significant 
clinical benefits [5]. Biogenic (green chemistry) 
synthesis of silver nanoparticles (NPs) using plant 
extract were reported to exhibit useful clinical benefits 
than other forms of synthetic AGNPs [6]

Artemisia annua L. (commonly known as sweet 
wormwood, qinghao) is native to China for about 
2000 years. It was popular for its unique potential as a 
natural antimalarial agent, as an anti-oxidant, with anti-
inflammatory and anti-microbial effects [7]. The present 
study focused on investigating the in vitro cytotoxicity 
of biogenic AgNPs using A.annua using MDA-MB-231 
cell line. Our results demonstrated that A.annuaAgNPs 
exhibit significant cytotoxicity, which can be attributed 
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to its ability to induce oxidative stress, mitochondrial 
dysfunction and apoptotic induction. We believe that 
investigation of nanoparticle research for treatment 
of cancer therapy will bring more significant clinical 
outcomes in near future. 

Materials and Methods
Chemicals and their sources:

Trypsin, Bovine serum albumin (BSA), Dimethyl 
sulfoxide (DMSO) 3-[4, 5-Dimethyl-2-thiazolyl]- 
2,5-diphenyltetrazolium bromide (MTT) were purchased 
from Sigma (St. Louis, MO, USA). RPMI 1640 medium, 
fetal bovine serum (FBS) and antibiotics were purchased 
from Gibco (Carlsbad, CA, USA). FBS was stored at 
−20°C and then freshly prepared aliquots were used for 
cell culture complete medium. All the other chemicals 
used were of cell culture grade unless otherwise stated. 

Cell line and culture:

Triple negative human breast cancer cell line 
MDA-MB-231 was purchased from National centre 
for cell science (NCCS), Pune. Cells were maintained 
in Dulbecco’s modified Eagle’s medium (DMEM) 
supplemented with 10% fetal bovine serum (FBS) and 
1% antibiotic-Penicillin streptomycin solution. Cells 
were maintained at a controlled condition of 5% CO2, 
and95% humidity. Experiments were performed in 
6-well plates and 96 well plates unless stated otherwise. 
Cells were seeded at a density of 1 × 106 and 1 × 104 cells 
per well and incubated for 24 h prior to the experiments. 
The cells were washed with ice cold-phosphate buffered 
saline, (pH 7.4) for immediate use in experiments and 
for storage of cell pellets. 

Cytotoxicity assay:

Effect of A.annuaAgNPs (dose dependent) on cell 
viability was measured using the 3-(4,5-dimethylthiazol-
2-yl)-2,5- diphenyltetrazolium bromide dye reduction. 
Briefly, MDA-MB-231 cells (1 × 104 cells) were plated 
onto 96-well flat bottom culture plates and treated 
with various concentrations A.annuaAgNPs. For 24 h. 
After 24 h of incubation, 10 L of MTT (5mg/mL in 
PBS) was added to each well, and then incubated for 
2 h at 37∘C in dark. During the course of incubation, 
the appearance of purple precipitate in the wells was 
monitored using inverted microscope and then the 
growth medium was removed from each well including 
blank. Then 100 L of DMSO per well was added to 

dissolve the formazan, including the blank and then 
mixed to obtain homogenous solution via gentle shaking 
at 37∘C in a plate reader, and absorbance was measured 
using ELISA reader at 595 nm. Finally IC50 value of 
A.annuaAgNPs was calculated and used for further 
experiments.Results were expressed as mean of three 
independent experiments. 

Intracellular ROS analysis:

Briefly, MDA-MB-231 cells were treated 
with A.annuaAgNPs for 12 h. The net intracellular 
ROS measurement was carried out based on the 
intracellular peroxide-dependent oxidation of 
2’,7’-dichlorodihydrofluorescein diacetate (DCFH-
DA; Molecular Probes, Eugene, USA) into a highly 
fluorescent product 2’,7’-dichlorofluorescein (DCF), as 
reported previously. MDA-MB-231 cells were seeded 
into 35 mm dish at a density of 1X105 cells/ml and 
incubated overnight. Following 12 h treatment with 
A.annuaAgNPs the cells were incubated with DCFH-
DA (10 µM) for 1 h. Along with the experimental cells, 
freshly prepared hydrogen peroxide (H2O2, 0.1 mM in 
PBS) was used as a positive control. Then the excess 
DCFH-DA, from the dishes were removed and washed 
with PBS (twice) and suspended in 500 µl PBS. Finally 
the amount of ROS was estimated from fluorescence 
intensity of DCF production using a spectrofluorometer 
(excitation at 485 and emission at 530 nm).

Measurement of Lipid peroxidation Products:

Briefly, 2×104 cells/well were seeded in a 96-
well plate (black walled) and incubated at 37°C in 
CO2 incubator. MDA-MB-231 cells were treated with 
and without A.annuaAgNPs for 24 h and harvested 
by centrifugation. Extent of lipid peroxidation was 
assessed in control and A.annuaAgNPs treated cell 
lysate by measuring malondialdehyde (MDA) levels by 
colorimetric assay, according to the method described 
previously [8]. Reaction of two molecules of thiobarbituric 
acid reactive substances (TBARS) with one molecule 
of MDA which yields pink color from the final soluble 
contains the substances. Absorption of the samples was 
read at 532 nm using a UV–vis spectrophotometer. 
Amount of MDA for each treatment was normalized by 
protein concentration and expressed as nmol TBARS 
per mg of protein lysate. 

Measurement of antioxidant markers: 

The levels of antioxidant markers SOD and GSH 
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were analyzed in MDA-MB-231 cells treated with and 
without A.annuaAgNPs (dose dependently) for 12 h. 
Superoxide dismutase (SOD) was analyzed by kinetic 
absorption method prescribed previously by Aebi and 
Misra, [9]. SOD was expressed as units/min/mg of 
protein. Glutathione (GSH) was measured by previously 
reported method [10] and the results were expressed in 
terms of μg of GSH/mg of protein. 

DNA fragmentation analysis:

Cells were treated with A.anunaAgNPS for 24 h 
in sterile tissue culture dishes and DNA fragmentation 
analysis was based on the method of Kasibhatla et al. 
(2006)[11]. Briefly, 106 cells/ml after treatment with 
AgNPS and were harvested and transferred to sterile 
eppendorf tubes and lysed with 20 µl Tris, EDTA-SDS 
lysis buffer by constant pippetting using a pipette tip. 
Lysates were mixed with RNase A and RNase T1 (10 
µl), incubated at 37ºC for 60 min. After incubation, the 
lysate is treated with proteinase K (10 µl) at 50ºC for 90 
min. Finally, about 5 µl of 6X DNA loading buffer was 
added to each sample and electrophoreticallyseperated 
on 1.5% agarose gel (with ETBR) in TAE buffer (100 V 
at RT, for 20 minutes). Then the DNA laddering pattern 
in treated and untreated cells were visualized by a UV 
light transilluminator and documented. 

Statistical analysis:

Experiments were performed in triplicates (n=3). 
The mean ± standard deviation (SD) was determined 
for each group. One way analysis of variance (one-way 
ANOVA) and Tukeys test were used for statistical 
analysis. Statistical value of p <0.05 was used for 
considering statistical difference between groups. 

Results and Discussion
Anti-cancer drugs approved by food and drug 

administration (FDA) has been continuously escalating 
ever year, however there exists lack of complete cure, 
coupled with adverse effects of existing anti-cancer 
drugs [12, 13]. Need for better therapeutics with potential 
anti-tumor efficacy that can reduce the unprecedented 
challenge in healthcare against cancer are on the rise 
Natural agents like plant metabolites and its derivatives 
have been used traditionally for various ailments; 
however they were not optimized in suitable formats that 
might enhance their efficacy [14]. Recently plant derived 
therapeutic agents via green amalgamation with metal 
nanoparticles were reported to show promising effects 

in mitigating cancer progression and its recurrence [15, 

16]. However, very limited studies have been carried 
out in this aspect and hence we aimed to investigate 
the anticancer effect of AgNPs biosynthesized using 
A.annua plant extract.

A.annuaAgNPs induce cytotoxicity 

Biogenic A.annuaAgNPs induced cytotoxicity on 
MDA-MB-231 cells was found to be dose dependent. 
Change in percentage of cell viability in MDA-MB-231 
cells was observed at A.annuaAgNPs concentration 
range (2.5 µg/ml, 5 µg/ml, 12.5 µg/ml, 25 µg/ml, and 50 
µg/ml) after 24h of treatment. A.annuaAgNPs exerted 
complete mortality at 50 µg/ml concentration, while 50 
% reduction was observed at 12.5 µg/ml (IC50) compared 
to A.annua plant extract and untreated cells (Fig 1A). 
However, there was no significant difference in cell 
viability at similar concentrations after 24 h. Hence, 
12.5 µg/ml was used for further experiments. Moreover, 
the tested concentration range mentioned above did not 
show any toxicity to normal vero cell lines (supp Fig 
1). Thus the exhibited effect is highly specific to cancer 
cells.

A.annua induces oxidative stress in cancer cells

To investigate the effect of A.annuaAgNPs 
in oxidative stress, ROS levels were measured 
using H2DCF-DA assay. Fig 2A shows that ROS 
generation was significantly elevated in cells treated 
with A.annuaAgNPS (12.5 µg/ml) than the control 
cells or A.annua extract treated cells. However, upon 
pretreatment with an antioxidant N-acetyl cysteine 
(NAC), ROS generation in A.annuaAgNPs and H2O2 
treated cells was markedly reduced. Fig 2B shows that 
formation of TBARS was significantly increased in 
cells treated with A.annuaAgNPs, compared to control 
and A.annua extract treated cells. Together, our results 
showed that loss of cell viability upon treatment with 
A.annuaAgNPs is mediated via ROS generation, thereby 
altering the intracellular redox status which might lead 
to cell death via apoptosis.

Altered homeostasis in the balance between oxidants 
to antioxidants favors oxidative niche which leads to 
increased redox state of cells. Hence, to determine the 
status of anitoxidants during A.annuaAgNPs treatment, 
we analysed the levels of major endogenous antioxidants 
GSH and SOD. A.annuaAgNPs treatment to MDA-
MB-231 cells caused significant dose dependent 
reduction in the levels of GSH and SOD compared to 
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control and A.annua extract treated cells (Fig 3). 

Excessive ROS with augmented antioxidant defense 
can results in oxidation of cellular macromolecules 
including DNA resulting in apoptotic cell death [17]. 
Hence, ROS generation by AgNPs was considered 
crucial phenomenon in its anticancer potential. In our 
study elevated ROS levels in MDA-MB 231 cells treated 
with A.annuaAgNPs for 12 h denotes early induction of 
oxidative stress, while pretreatment with NAC reduced 
ROS generation and this denotes that there exists a lack 
of antioxidant defense in MDA-MB-231 cells during 
AgNPs exposure favouring oxidative niche. In addition 
ROS mediated oxidative stress in also substantiated by 
increased levels of lipid peroxidation product MDA, 
reduced levels of endogenous antioxidants GSH and 
SOD as observed in our studies. Together, our results 
demonstrate that A.annuaAgNPs mediated cytoxicity is 
a ROS dependent manner and altered endogenous redox 
status leading to cell death. 

A.annuaAgNPs fragments DNA

DNA fragmentation is considered as the hall mark 
of apoptotic cell death, and the anti-cancer ability of 

therapeutic agents were tested by its ability to induce 
DNA fragmentation. Hence, we analysed the status of 
DNA fragmentation in MDA-MB-231 cells treated 
with A.annuaAgNPs. Fig 4 shows that A.annuaAgNPs 
induced significant DNA fragmentation as observed 
from increase in shear in lane 3 and also in DOX treated 
cells (lane 4) compared to control (lane 1), and A.annua 
extract (lane 2) treated cells. Together our results prove 
that A.annua induces apoptotic cell death in MDA-MB 
231 cells. With promising results these can be tested 
on other tumor models and can be considered as a 
therapeutic agent against breast cancers. 

In conclusion, we synthesized green AgNPs using 
A.annua extract and tested its cytotoxic potential against 
the breast cancer cell line MDA-MB-231.We found 
that the anticancer effect is mediated through oxidative 
stress with increased ROS production and declined 
antioxidant activity. Additionally apoptotic induction 
was mediated through DNA fragmentation. However, 
the ability of A.annuaAgNPs in orchestrating cellular 
signal cascades that is responsible for its anti-cancer 
effects must be validated using various cancer cell lines. 
Such mechanistic studies will help uncover many other 
potential applications of AgNPs for clinical use. 

Fig 1:  Shows cytotoxicity of A.annuaAgNPS.
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Fig 2: Shows effect of A.annuaAgNPS on oxidative stress. 

Fig 3: Shows the effect of A.annuaAgNPS on endogenous antioxidants in MDA-MB 231 cells. 
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Fig 4: Shows effect of A.annuaAgNPS on DNA fragmentation in MDA-MB 231 cells.

 

Supplementary Fig 1: Shows cytotoxicity of A.annuaAgNPS.

Ethical Clearance – Institutional Ethics Committee, 
Sree Balaji Dental College and Hospital, Committee 
registered with DCGI. (Registration no: ECR/761/Inst/
TN/2015) 

Source of Funding – Nil 

Conflict of Interest – Nil 

References
1. Pilleron S, Sarfati D, Janssen‐Heijnen M, Vignat 

J, Ferlay J, Bray F, Soerjomataram I Global 
cancer incidence in older adults, 2012 and 2035: 
A population-based study. Int J Cancer. (2019) 
144(1):49-58.

2. AbbasiGamasaee N, Admansouri M, Ghiasvand S, 



Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4      1045

Shahriari F, ZareMarzouni H, Aryan H, Jangholi E, 
Javidi MA Hypericin Induces Apoptosis in MDA-
MB-175-VII Cells in Lower Dose Compared to 
MDA-MB-231. Arch Iran Med. (2018) (9):387-
392.

3. Das A, Narayanam MK, Paul S, Mukhnerjee P, 
Ghosh S, Dastidar DG, Chakrabarty S, Ganguli 
A, Basu B, Pal M, Chatterji U, Banerjee SK, 
Karmakar P, Kumar D, Chakrabarti G A novel 
triazole NMK-T-057 induces autophagic cell death 
in breast cancer cells by inhibiting γsecretase-
mediated activation of Notch-signaling. J Biol 
Chem. (2019) 294(17):6733-6750.

4. Lee SH, Jun BH Silver Nanoparticles: Synthesis 
and Application for Nanomedicine. Int J Mol Sci, 
(2019) 20(4):865. 

5. Mathur P, Jha S, Ramteke S, Jain NK Pharmaceutical 
aspects of silver nanoparticles. Artif Cells 
NanomedBiotechnol. (2018) 46(sup1):115-126. 

6. Burdușel AC, Gherasim O, Grumezescu AM, 
Mogoantă L, Ficai A, Andronescu E Biomedical 
Applications of Silver Nanoparticles: An Up-
to-Date Overview. Nanomaterials (Basel, 
Switzerland), (2018) 8(9):681.

7. Kim WS, Choi WJ, Lee S, Kim WJ, Lee DC, 
Sohn UD, Shin SH, Kim W Anti-inflammatory, 
Antioxidant and Antimicrobial Effects of 
Artemisinin Extracts from Artemisia annua L. 
Korean J PhysiolPharmacol. (2015) 19(1):21-7. 

8. Buege JA, Aust SD Microsomal lipid peroxidation, 
Methods Enzymol. (1978) 52:302–310.

9. Variya BC, Patel SS, Trivedi JI, Gandhi HP, and 
Rathod S. Comparative evaluation of HMG CoA 
reductase inhibitors in experimentally-induced 
myocardial necrosis: biochemical, morphological 
and histological studies. Eur J Pharmacol(2015) 
764, 283–291. 

10. Moron MS, Depierre JW, and Mannervik B 
Levels of glutathione, glutathione reductase and 
glutathione S-transferase activities in rat lung and 
liver. Biochim. Biophys. Acta(1979) 582:67–78. 

11. ShailajaKasibhatla, Gustavo P. Amarantemendes, 
Deborah Finucane, Thomas Brunner, Ella Bossy-
Wetzel, and Douglas R. Green Protocol Analysis 
of DNA Fragmentation using Agarose Gel 
Electrophoresis, Cold Spring HarbProtoc; 2006; 
Doi:10.1101/pdb.Port4429.

12. sSun J, Wei Q, Zhou Y, Wang J, Liu Q, Xu H A 
systematic analysis of FDA-approved anticancer 
drugs. BMC Syst Biol(2017) 11:87.

13. Holbeck SL, Camalier R, Crowell JA, 
Govindharajulu JP, Hollingshead M, Anderson 
LW, Polley E, Rubinstein L, Srivastava A, Wilsker 
D, Collins JM, Doroshow JH The National Cancer 
Institute ALMANAC: A Comprehensive Screening 
Resource for the Detection of Anticancer Drug 
Pairs with Enhanced Therapeutic Activity. Cancer 
research(2017) 77,13: 3564-3576. 

14. Efferth T, Saeed M, Mirghani E, Alim A, Yassin 
Z, Saeed E, Khalid HE, Daak S Integration of 
phytochemicals and phytotherapy into cancer 
precision medicine. Oncotarget. (2017) 50284–
50304. 

15. Sleire L, Forde HE, Netland IA, Leiss L, Skeie BS, 
Enger PØ Drug repurposing in cancer. Pharmacol 
Res. (2017) 124:74-91. 

16. BayatMokhtari R, Homayouni TS, Baluch 
N, Morgatskaya E, Kumar S, Das B, Yeger 
H Combination therapy in combating cancer. 
Oncotarget, (2017) 8(23). 38022–38043. 

17.  Song B, Zhang Y, Liu J, Feng X, Zhou T, Shao 
L Is neurotoxicity of metallic nanoparticles the 
cascades of oxidative stress? Nanoscale Res Lett. 
(2016) 11(1):291. 



1046      Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4

Implant Screw Breakage: A Review Article

Vijay Ebenezer

Professor and Head of The Department, Department of Oral and Maxillofacial Surgery, Sree Balaji Dental 
College and Hospital, Pallikaranai, Chennai- 100, Tamilnadu, India 

Abstract
Dental implants have revolutionized the treatment for edentulous and partially edentulous patients, and 
successful implant integration has been well documented for patients with those clinical conditions. With 
the high rate of implant success for edentulous individuals, the concept of osseointegrationhas become a 
predictable treatment modality[2]. Yet this cutting-edge treatment modality is not without its own set of 
adversities. Implant failures are as common as implant success. The types of implant failures are 1) loss of 
integration, 2) positional failures 3) soft tissue defects, and 4) biomechanical failures. In this article we come 
to the conclusion that the mechanical stability of the implant is a multi-factorial aspect. 
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Introduction 

During the past few decades dental implants have 
come a long way from the implants used and studied 
by Dr. P. Brånemark in 1978. He was the 1st person to 
observe and thus describe the concept of osseointegration. 
Although the credit of 1st ever dental implant to be used in 
recorded history goes to the amazing Mayan civilization 
in 600AD, where they successfully used pieces of 
shell as replacement for mandibular teeth. Many more 
physicians, scientists and dentists have over the centuries 
helped to make dental implantology as it is today, a very 
reliable rehabilitation method for edentulous spaces 
in both the maxilla and mandible. Yet this modern 
method although so refined, has immense potential for 
failures as well. As many cases fail as the number of 
successful cases. Clinical observations have indicated 
that the major causes of implant failure are (a) deficient 
osseointegration, (b) complication of the neighboring 
soft tissues (peri-mucositis and periimplantitis) and (c) 
mechanical complications. Among the biomechanical 
problems, screw loosening, abutment rotation, and 
abutment fracture are the major issues[2]. We shall now 
go into more details about abutment fractures and the 
physical factors that resist as well as cause it. 

Methodology

Pubmed database was searched for the keywords 
‘IMPLANTS BREAKAGE’ “IMMEDIATE 
IMPLANTS”, “FATE OF IMPLANTS” 141 articles 
were found.

Out of the 141 articles, the non dental articles were 
excluded to get 36 articles.

The duplicates were excluded to get 2 articles

These 4 articles were then reviewd and data for this 
Review Article was obtained. 

DISCUSSION 
Manyof the materials used to restore implants 

arederived from conventional restorative dentistry, 
forexample denture base resins. Completedenture 
wearers develop relatively littlebite force compared 
toforce generated withimplant supported restorations. 
Breakage is acommon failure of overdenture 
restorations(fig 1 & 2)[1]. 

DOI Number: 10.37506/ijfmt.v14i4.11638
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Fig 1: Teeth broken offan overdenture prosthesis[1] Fig 2: Fractured overdenturesare a common failure 
dueto increased forces and thinningof acrylic bases to accommodateimplant components and tissue bars[1] 

Metal fatigue of restorative materials canalso lead to breakage — the rigid connection ofimplantsbone demands 
that attention ispaid to the size of connectors (Fig 3)[1]

. Breakage of implants and implant componentscan also 
occuroften this is due to poortreatment planning and exposing implants toexcessive forces. The implant in Figures 
4 and5 was treatment planned as a single implant inanincomplete dentition and a terminal tooth.The implant was 
connected to the tooth causingdecay onthe tooth, and eventually the implantto fracture under the load. 

Fig 3: Intra-oral viewof fractured implant tissue bar. Fig 4: Implant restorationtogether with

The cantilevered attachment hasfractured[1]  fractured implantcomponent[1]
 

In 2015, Sun-Young Lee, Sung-Jun Kim, 
Hyun-Wook An, et alfrom Institute of Science & 
Technology, Megagen Implant, Gyeongsan, Republic 
of KoreaDepartment of Periodontology, School of 
Dentistry, Kyungpook National University, Daegu, 
Republic of KoreaMIR Dental Hospital, Daegu, Republic 
of Koreadid a study on the effect on mechanical properties 
due to thread depth of various lengths of dental implants. 
They used Commercial Titanium implants of various 
lengths, diameters and thread depths and Solid rigid 
polyurethane blocks withuniformity as an alternative 
to human cancellousbone. The implants were tightened 
with a recommended torque of 30 Ncm using a digital 
torque meter.[3]The Titanium implants were tightened 

with the EZ Post containingthe hemispherical loading 
members were fixed with aspecimen holder that was 
made from brass and clamped inthe jig of a universal test 
machine[3]. After the static compressive strength tests, 
the Titanium implantswere examined macroscopically. 
The failure mode wasobserved to be deformation in the 
abutment and being tornhorizontally at the upper side 
of the Titanium implant.The threads in the Titanium 
implants with deeper threads did notshow breakage.
Titanium implants with the samelength and inner 
diameter have a similar maximum compressivestrength. 
The mechanical strength is more relatedto the length 
and diameter than the thread depth. The failuremode 
wasobserved in the fixtures and abutments butnot the 
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threads. The thread depth did not have a majoreffect 
on the mechanical strength. Titanium implants with 
deeperthreads did not induce the breakage of threads 
applying themaximum compressive strength. Dental 
implants may fractureat load levels below the maximum 
compressive strengthof the implant/abutment complex. 
Thus, the maximum compressivestrength may suggest 
a standard point of acute overload.Mechanical failures 
of dental implants appear througha repeated loading 
process at low loads. The fatigue test isa general method 
used in the laboratory to mimic actualintraoral use. The 
fatigue limits of the dental implants witha diameter of 
4.0 mm and thread depth of 0.6 mm (636 N)and those 
with a diameter of 4.0 mm and thread depth of0.35 mm 
(619 N) in the fatigue test on the basis of theInternational 
Organization for Standardization (ISO14801)were both 
more than 600 N. Thefatigue limit of the Ti implants 
with deeper threads is similarto that of Ti implants with 
shallow thread depth. The study indicated that the Ti 
implants with the deeper threadshave similar mechanical 
stability[3]. 

In 2009, Cleide Gisele RIBEIRO, Maria Luiza 
Cabral MAIA, Susanne S. SCHERRER, et al from 
Brazil conducted a study on the fatigue resistance 
of dental implants based on the design of abutment-
implant interface. This studydemonstrated the superior 
fatigue resistance of external hex interface. There 
was no significantdifference between the conical 
and internal hexinterfaces. Probably, the quality 
of the surfacemachining of the flat-to-flat mating 
surfaces(mainly, the machining accuracy of the 
screw andthread) determined the superior resistance 
of theconnector; The mode and region of fracture 
inprosthetic screws observed in this study suggestedthat 
failure of these screws occurred by fatigue(presence of 
fatigue striations) and involved thethreaded part[2]. 

Conclusion 

Thus, we can now see that the possibility of implant 
screw fracture is dependent on an array of various factors 

such as technique, material, design and the peri-implant 
environment as well. Since titanium implants are so very 
much biocompatible, they can be left as it is, without 
any complications, if a fracture does occur and it is not 
feasible to remove the fractured implant. 

Ethical Clearance – Not required since it is a 
review article 

Source of Funding – Nil 

Conflict of Interest – Nil 

References
[1]  W. Chee and S. Jivraj.Failures in implant dentistry. 

BRITISH DENTAL JOURNAL FEB 10 2007: 
VOLUME 202 NO. 3 

[2]  Cleide Gisele RIBEIRO, Maria Luiza Cabral 
MAIA, Susanne S. SCHERRER, Antonio Carlos 
CARDOSO,H. W. Anselm WISKOTT. Resistance 
of three implant-abutment interfaces to fatigue 
testing. J Appl Oral Sci. OCTOBER 26 2010 

[3] Sun-Young Lee1, Sung-Jun Kim, Hyun-Wook 
An, Hyun-Seung Kim, Dong-Guk Ha, Kyung-Ho 
Ryo1, Kwang-Bum Park. The effect of the thread 
depth on the mechanical properties of the dental 
implant. The Journal of Advanced Prosthodontics; 
2015:7:115-21. 

[4] Misch, Carl E. DDS, MDS ; Perel, Morton L. 
DDS, MScD ; Wang, Hom-Lay DDS, MScD ; 
Sammartino, GilbertoMD, DDS ; Galindo-Moreno, 
Pablo DDS, PhD ; Trisi, Paolo DDS ; Steigmann, 
Marius Dr. Med ; Rebaudi, AlbertoMD, DDS 
; Palti, Ady DDS ; Pikos, Michael A. DDS ; 
Schwartz-Arad, D DMD, PhD ; Choukroun, 
Joseph MD ;Gutierrez-Perez, Jose-Luis MD, PhD, 
DDS ; Marenzi, Gaetano DMD, DDS ; Valavanis, 
Dimosthenis K. MD, DDS,DMD. Implant Success, 
Survival, and Failure: The International Congress 
of Oral Implantologists (ICOI) Pisa Consensus 
Conference. Implant Dentistry. March 2008: 
Volume 17 - Issue 1 - p 5-15.



Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4      1049

Fate of Immediate Implants Vs Single Tooth Implants:  
A Review Article

Balakrishnan1, Vijay Ebenezer2

1Professor, 2Professor & HOD, Department of Oral and Maxillofacial Surgery, Sree Balaji Dental College and 
Hospital, Bharath University, Chennai, Tamil Nadu, India

Abstract
Dental Implants have over the decades become one of the most versatile treatment techniques with good 
survivability rates. They have come a long way and have advanced further and further, improving all qualities. 
A more recent technique of implant placement is Immediate Loading Implants. Yet it has not yet become the 
go to technique for day to day treatment of edentulous cases as it has a significant chance of failure. 

Methodology: Pubmed database was searched for the keywords “IMMEDIATE IMPLANTS”, “DELAYED 
IMPLANTS”, “FATE OF IMPLANTS” 158 articles were found.

Out of the 158 articles, the non dental articles were excluded to get 38 articles.

The duplicates were excluded to get 4 articles

These 4 articles were then reviewd and data for this Review Article was obtained.
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Introduction

During the past few decades dental implants have 
come a long way from the implants used and studied 
by Dr. P. Brånemark in 1978. He was the 1st person to 
observe and thus describe the concept of osseointegration. 
Although the credit of 1st ever dental implant to be 
used in recorded history goes to the amazing Mayan 
civilization in 600AD, where they successfully used 
pieces of shell as replacement for mandibular teeth. 
Many more physicians, scientists and dentists have 
over the centuries helped to make dental implantology 
as it is today, a very reliable rehabilitation method for 
edentulous spaces in both the maxilla and mandible. 

According to the time interval between extraction and 
implant placement, there are three different types of 
implants placement techniques, namely: (i) Immediate 
Implants (ii) Delayed Immediate Implants and (iii) 
Conventional Implants. Immediate implants are placed 
and loaded immediately into the extraction socket after 
the tooth has been extracted. Delayed Immediate type 
is placed and loaded about 10 days after extraction has 
been done. The conventional implants are placed well 
after soft and hard tissues have completely healed. 
We shall now delve deeply into the fate of Immediate 
Implants vs Conventional Single tooth Implants. 

Discussion

In 1999, Judith Maria Pinheiro Ottoni, et al [1]did 
a comparison study on immediate implants and single 
tooth implants. The study was done on 155 patients. 
Among them 77 patients were subjected to immediate 
implant placement technique. The other 78 were the 
control group who were treated with the conventional 
single tooth implant technique. Patient follow-up 
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was done and results were gathered at 24 hours, and 
at 1, 3, 6, 12, 18 and 24 months. The experiment was 
standardized using 20 Ncm of torque. The survivability 
of the implants was independent of implant length, 
position, bone quality and quantity. 9 implants failed 
from the immediate implant group before the 24-month 
mark, and only 1 implant failed from the control group. 
The study concluded that routine immediate loading 
implants should not be proposed, as the data showed 
unacceptable rates of survival. Thus, conventional single 
tooth implants are the better choice.

From 1997 to 1998, GavrielChaushu, et al [2]did a 
study comparing Immediate Loading Single Implants to 
Conventional Single Implants. 26 patients were chosen 
among the age group of 18 to 70 years. 19 implants were 
that of immediate loading technique, placed into fresh 
sockets and 9 were of the conventional technique, placed 
after the sockets healed completely. Follow up was done 
from 3 to 24 months. At 24 months’ time the survival 
rate of immediate implants was that of 82.4% and that 
of conventional type was 100%. Although bone loss was 
somewhat similar in both groups. The study concluded 
the immediate implants had a significant failure rate of 
20%. Thus, it remains to be seen whether it is worthwhile 
to take the risk.

In early 2019, Dr. Aleksandar Lazarov[3], performed 
a study on immediate implants on 87 patients. 42 of them 
were male and 45 were female. The patients’ age ranged 
from 40 to 60 years. 20.8% of them were hypertensive 
and 5.7 suffered from diabetes mellitus. 30.2% were 
smokers. Follow-up was done till 57 months. A total of 
5100 implants were placed and among them 105 were 
losses between 12 and 57 months. 6 patients lost 55 
implants, whereas, other 50 implants were lost among 
38 patients. This indicated that implant losses might 
be associated with specific case to case factors. The 
study concluded that when comparing immediate to 
conventional implant protocols, a higher risk of failure is 
seen in case of immediate implants although difference 
in marginal bone level and probing depth were not to 
great. 

Conclusion

Thus, we can conclude that immediate loading 
implants have still not reached the optimum level of 
long-term survivability as compared to conventional 
single tooth implants. The survivability of implants 
being a multifactorial entity, we still cannot use 
immediately loading implants as a day to day treatment 
modality owing to its significant chance of failure. Thus, 
conventional implants can be still considered the gold 
standard until a specific, novel design is devised for 
immediate loading implants to augment its survivability. 
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Abstract
Sinus lift procedure is a procedure used to augment bone thickness of the maxillary sinus for better 
survivability of dental implants. The maxillary sinus floor augmentation was 1st done by Oscar Hilt Tatum 
Jr, in 1974. Since then the procedure has been refined and revised over the years. Yet it has a few adverse 
effects such as perforation, tearing of the antral lining and haemosinus. In this article we see that sinus lift 
surgery is as versatile as the surgeon is and in some cases if not done properly, can result in severe morbidity. 
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Introduction

Sinus lift procedure is a procedure used to augment 
bone thickness of the maxillary sinus for better 
survivability of dental implants. The maxillary sinus 
floor augmentation was 1st done by Oscar Hilt Tatum 
Jr, in 1974. Sinus lift procedure was 1st performed by Dr 
Hilt in 1974. 1st sinus grafting was done by him in 1975. 
Since then the procedure has been refined and revised 
over the years to make as versatile as it is today.Yet it 
has a few adverse effects such as perforation, tearing of 
the antral lining and haemosinus. In this article we shall 
see the various aspects of a sinus lift procedure1. 

Methodology 

The search protocol used the electronic database 
PUBMED, with a time limit from 1995 to 2019. The 
search strategy utilized a combination of MeSH terms 
and text words as indicated in and kept updated until 
2019. The reference lists of each article completed 

the database. We decided not to use any inclusion 
or exclusion criteria to ensure the sensitivity of our 
database. Only peer‐reviewed articles written in English 
were selected. 

Discussion

Justine Loin, Jean-Daniel Kün-Darbois, Bernard 
Guillaume, SmailBadja, Hélène Libouban, Daniel 
Chappard in early 2019 did a study on Beta-tricalcium 
Phosphate (Beta TCP) vs xenogenic bone as grafts for the 
sinus augment. Beta TCP is a synthetic biomaterial and 
the xenogenic bone graft taken was that of extensively 
deproteinized bovine bone. CB-CT and Sinus membrane 
thickness analysis was done for all patients. 20 patients 
were taken between the ages of 40 to 80 years. In 
this study, there was no difference in the degree of 
oedema was seen. Sinus augmentation can be seriously 
compromised due to inflammatory reactions due to 
cytokines that accelerate bone resorption. Although the 
gold standard for grafting is autogenous graft (parietal, 
mandibular or iliac), yet it cannot be used on every case 
because of the associated morbidity. Thus, alloplastic 
materials with very high biocompatibility like Beta TCP 
are the better choice2.

As discussed earlier Maxillary Sinus Lift procedure 
is associated with a few adverse outcomes, such as intra 
sinus bleeding, perforation of the mucosa membrane. 

DOI Number: 10.37506/ijfmt.v14i4.11645
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So, we shall discuss on how to prevent and manage such 
outcomes.

(1) Bleeding- Intraoperative bleeding results from 
severing or damaging branches of the vascular supply 
to the lateral wall of the sinus and the surrounding soft 
tissues. This bleeding is usually minor and of relatively 
short duration, but in some instances, it can be profuse 
and difficult to control. Solar et al described the blood 
supply to the lateral wall of the maxillary sinus in cadaver 
specimens. Blood is supplied through the intraosseous 
and extraosseous branches of the posterior superior 
alveolar artery, which form a double arterial arcade by 
anastomosing with the infraorbital artery. Bleeding may 
occur either from the soft tissue (the extraosseous branch) 
during flap elevation or directly from the lateral bony 
wall (the intraosseous branch) during preparation of the 
lateral window via rotary instrumentation. There is also 
the possibility of bleeding from the medial wall of the 
sinus if the posterior lateral nasal artery is damaged. The 
posterior superior alveolar, infraorbital, and posterior 
lateral nasal arteries are all branches of the maxillary 
artery that provides a source of blood for vascularization 
of the sinus graft1,2. Although bleeding does not occur 
on every occasion that this artery is damaged, it seems 
prudent to use 3-dimensional planning as a means of 
avoiding, if possible, an encounter with the artery. In 
some cases, the artery can be visualized within the lateral 
wall after elevation of the flap. In many instances, a 
window can be made coronal to the location of the artery 
and the superior portion of the membrane elevation can 
be performed internally to the required height. Again, 
it should be recognized that the artery is not always 
located within the lateral wall. The artery can be located 
just internal to the lateral wall and may pass in and out 
of the bony wall throughout its antero-posterior course 
in the lateral sinus wall. When located outside the lateral 
wall, it is susceptible to damage from both rotary and 
hand instruments. The external branch of the posterior 
superior alveolar artery may also be damaged when 
making vertical releasing incisions for flap elevation. 
Once it is anticipated that the possibility of a bleeding 
complication exists, it is prudent to locate the position of 
the artery on the cross-sectional computed tomography 
images and then use antrostomy instruments that can 
respect the integrity of vascular and other soft tissues 
while still creating the window in the ideal location for 
access to and elevation of the sinus membrane.

Many techniques exist to control vascular bleeding 
in sinus elevationsurgery. These include:

• direct pressure on the bleeding point.

• use of a localized vasoconstrictor.

• bone wax.

• crushing the bone channel around the vessel 
(hemostat). 

(2) Schneiderian membrane perforation- 
Perforation of the Schneiderian membrane is the most 
common intraoperative complication in sinus elevation 
surgery. The reported incidence in the literature varies 
from 11% to 56% when rotary window preparation 
is used. Most experienced clinicians estimate their 
perforation rate to be approximately 25% when using 
conventional rotary instruments. In retrospective 
computed tomography studies performed at the New 
York University Department of Periodontology and 
Implant Dentistry (Poster Presentation, AO Annual 
Meeting, 2002), the perforation rate was shown to have a 
close relationship to membrane thickness and, to a lesser 
degree, to the presence of septa. The perforation rate 
was 41% when the membrane thickness was <1.5 mm 
and 16.6% when it was ≥1.5 mm. The perforation rate in 
a separate study of 136 sinus elevation procedures was 
44.2% when a septum was present and 35.7% when septa 
were absent. In a retrospective computed tomography 
study by Cho et al, the perforation rate was shown to 
be related to sinus width or, to be more specific, the 
angle made by the medial and lateral walls at the floor 
of the sinus. The perforation rates were 62.5% for the 
narrow anterior part of the sinus (angle < 30°), 28.6% 
for the wider middle part of the sinus (angle 30-60°), 
and 0% for the widest posterior portion (angle > 60°). 
A recent computed tomography study by Chan et al 66 
identified another “angle,” which defines the various 
configurations of the palatonasal recess and must be 
taken into consideration when elevating the Schneiderian 
membrane from the medial wall. It is the angle made 
where the alveolus meets the medial wall of the sinus3. If 
this angle is acute, and is located within approximately 
10 mm from the sinus floor (an area where graft material 
is likely to be placed), care must be taken to keep the 
elevator on the bone surface while not trapping, and 
thus tearing, the membrane. A thorough knowledge of 
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the 3-dimensional anatomy of the sinus is essential if the 
perforation rate is to be kept to a minimum. A computed 
tomography analysis will provide information relating to 
the thickness of the crest and lateral walls, the presence of 
discontinuities in the bony walls, the width of the sinus, 
the slope of the anterior sinus wall, membrane thickness, 
and the presence, size, and location of septa. Clinicians 
will also gain information relative to sinus health and 
patency of the osteomeatal complex. This evaluation 
may indicate the need for presurgical treatment that can 
avoid complications, such as postoperative sinusitis and 
infection1,4.

Treatment:

Elevation of the Schneiderian membrane helps 
to form a compartment in which the particulate graft 
material can be placed and confined. The elevated 
membrane forms the distal and superior walls of this 
compartment, while the bony sinus walls form the inferior 
(crest), anterior, medial, and lateral walls. Proussaefs et 
al showed that failure to contain the particulate graft as 
a result of membrane perforation will result in decreased 
bone formation (14.2% vs 33.6%) and a decreased 
implant survival rate (70% vs 100%)2. Should the sinus 
membrane be torn or perforated, the fragility of the 
remaining membrane becomes increased, and care and 
attention are required to complete the elevation. This is 
best accomplished by elevating the membrane around the 
perforation, thereby releasing tension on the perforated 
area of the membrane, as opposed to working directly in 
the weakened area of the perforation. It is still necessary 
to complete elevation of the sinus membrane from the 
floor, medial, and anterior bony walls to allow the blood 
supply from the bony walls to vascularize the graft. 
Some clinicians prefer to make a small repair to stabilize 
the damagedarea before completing the elevation. If this 
is done, the repairshould be evaluated for stability before 
placing the graft material.The most common means of 
repairing a perforated Schneiderianmembrane is to use 

a bioabsorbable collagen barrier membrane asa patch3,4. 

Conclusion

Thus we can conclude that sinus lift surgery is as 
versatile as the surgeon is and in some cases if not done 
properly, can result in severe morbidity. A surgeon 
should be very alert and aware, as a single wrong 
decision can result to surgical complications that are 
difficult to manage.
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Abstract
Rehabilitation of patients with completely edentulous maxilla and mandible with implant becomes difficult 
because of less bone quantity, poor bone quality, maxillary sinus in posterior maxilla and mental foramen and 
mandibular canal in mandible. Sinus lifting procedure and bone augmentation procedure were required to 
treat such patients, prior to implant placement. This article reviews on an alternative treatment procedure in 
which two posterior implants are placed at an angle eliminating the need for sinus lift or bone augmentation 
procedures.
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Introduction

The prevalence of the elderly population, as well as 
life expectancy, increased in the final decades of the 20th 
century, as described in the World Health Organization 
2004 Annual Report. The edentulous condition therefore 
has a negative impact on the oral health-related quality 
of life. Patients wearing complete dentures for many 
years infact, and especially in the mandible, are often 
unsatisfied because of the instability of the prosthesis 
during speaking and eating. To date dental implant 
treatment is well documented as a predictable treatment 
for partial or complete edentulism1. Edentulous patients 
treated with prostheses supported by osseointegrated 
implants can realize improved masticatory function in 
terms of chewing efficiency and bite force. However, it 
is reported that patients who asked for implant therapy 
but received conventional dentures are not fully satisfied 

showing only a marginal improvement in their quality 
of life. The use of tilted implants parallel to the anterior 
wall of the maxillary sinus or the mental foramen/inferior 
alveolar nerve has been proposed as a conservative 
solution for the treatment of the atrophic edentulous 
maxillae2,3.

Methodology

Pubmed database was searched for the keywords 
“TILTED IMPLANTS”, “ANGLED IMPLANTS”, 
“NON AXIAL-IMPLANTS”, “CO-AXIS IMPLANTS”, 
48 articles were found.

Out of the 48 articles, the non dental articles were 
excluded to get 38 articles.

The duplicates were excluded to get 31 articles

These 31 articles were then reviewed and data for 
this Review Article was obtained. 

Discussion 

Rationale for using tilted implants

The single tilted implant infact, submitted to a 
vertical load, demonstrate higher peri-implant bone 
stress than the single vertical implant submitted to the 
same vertical load. The stresses increases as the tilt 
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of the single implants increases. However when the 
implants are splinted in a rigid FFP, the use of tilted distal 
implants, with reduced cantilever lengths, results in 
lower mechanical stresses on the peri-implant bone with 
respect to the vertical implants with longer cantilevers. 
Moreover a reduction of stress around anterior implants 
is observed with the tilted distal implants compared to 
the vertical implant FFP design5. Multi-unit prostheses 
may demonstrate greater inaccuracies compared with 
single implant restorations infact, but due to the absence 
of moment loading, the multi-implant configuration 
appears to compensate for the higher strain development. 
Nowadays computer guided flapless surgery for implant 
placement using stereolithographic templates is 
gaining popularity among clinicians and patients. The 
advantages of this surgical protocol are its minimally 
invasive nature, accuracy of implant placement, 
predictability, less post-surgical discomfort and reduced 
time required for definitive rehabilitation. There is no 
intrinsic limitation of this technique if the initial bone 
height is severely reduced and the risk of perforations of 
the sinus membrane or alveolar nerve and loop during 
the drilling procedure are no likely to occur because of 
the accuracy of the safety distance calculated during the 
computer planification6,7.

Furthermore: 

1. To achieve primary implant 
stability(35to45ncminsertion torque)8.

2. Indicated with a minimum bone width of 5mm 
and minimum bone height of 10mm from canine to 
canine in maxilla and 8mm in mandible.

3. If angulation is 30º or more, the tilted implants 
can be splinted.

4. For tilted posterior implants, the distal screw 
access holes should be located at the occlusal face of the 
first molar, the second premolar, or the first premolar.

5. Improved masticatory functions in terms of 

chewing efficiency and bite force 9. 

Advantages of tilting implants10,11: 

1. Stability in minimum bone volume : Longer 
implants can be used in minimum bone volume with 
advantage of increasing bone-to-implant contact and 
reducing the need for vertical bone augmentation.

2. Clinical results are better.

3. Need for bone grafting is eliminated.

4. Can be performed in patients with systemic 
diseases which are contraindicated for bone grafting.

5. The angulations allow a voids impingement of 
anatomical structures.

6. Biomechanical advantage in using tilted distal 
implants

rather than distal cantilever units.

7. Reduce the length of cantilevers without 
performing bone grafting or sinus lifting.

8. Alternative to maxillary sinus floor 
augmentation procedures.

9. Distally tilted implants induced better loading 
transmission than vertical implants 

Disadvantages of tilted implants12

1. Technique sensitiveprocedure.

2. Surgeon need to be very skillful.

3. Computer guided surgical stent required for 
implant to be placed in desired angulation.

4. Not evens light change in angulation can be 
done.

5. Long term studies are not available 



1056      Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4

Table 1 Depicts the differences between tilted and non tilted implants.

Tilted implants Non tilted implants

Anatomical structures can be bypassed by tilting implants. 
For example: Maxillary sinus can be bypassed by tilting 
implant at an angle.

Anatomical structures should be taken care while placing 
parallel implants.
For example: Maxillary sinus, mental foramen, mandibular 
canal.

Cantilever length may be reduced resulting in betterload 
distribution. Cantilever length is not reduced hence less stress distribution

Tilted implants enable immediate loading and fabrication of 
implant supported restorations Immediate loading is not possible.

Longer implants can be used Implants size will be selected while taking vita lstructures 
into consideration.

Zygomatic bone and pterygoid bone can be engaged thus 
providing better anchorage and primary stability. Zygomatic bone and pterygoid bone cannot be engaged

Eliminates bone augmenting procedures, bone grafting and 
sinus lifting.

Bone augmenting procedures ,bone grafting and sinus lifting 
may be necessary in some cases

Based on the tooth and cephalometric analysis, the 
angulated implant was designed as follows: 

1. 5mm restorativeinterface.

2. 12º angulation from long axis (Figure5(a)
and(b)).

3. Reduced pitch of thread which allows 0.5mm 
apical movement per placement rotation.This ensures

a. That placement depth is controlled by less than 
0.5mm.

4. Implant length will range from10mm-18mm.

5. Taper ranges from 8.2º(10mm implant) to 
3.6º(18mm implant).This allows for a total angulation 
discrepancy from available buccal maxillary cortex to 
screw

a. Access ranges from 30º (10 mm) to 25.6º (18 
mm). 

6. Placement is affected by means of an angular 
corrected fixture mount marked to assist with correct 
orientation 

Indications

In the edentulous upper jaw, the placement of implants 
can be difficult due to limited bone and presence of the 
maxillary sinus. Pterygoid implants have high success 
rates, bone loss levels are same as conventional implants, 
minimal complications and acceptable bypatients.

However, pterygoid implants have mainly been 
studied in partial edentulism as an alternative to sinus 
lift procedures13,14,15. 

Conclusion

Tilted implants area treatment solution for patients 
with edentulism and is associated with predictable 
outcomes. The placement and angulation of implants 
in the All-on-4 concept is unique as compared with the 
axial placement in a vertical manner. 

In addition to bypass anatomical structures, these 
angulations allow the use of longer implants which 
increases bone-to-implant contact. This biomechanical 
advantage reduces posterior cantilevers and allows for 
well-spaced implants.
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Reductions in the number of implants and 
components needed further augment the cost-
effectiveness of this concept compared with traditional 
implant reconstructions. 

However, failures of implants with this technique 
are relatively less, and early failures can be resolved by 
modifying the provisional prosthesis and the implant 
can be replaced and used within the same prosthesis. 
After this, the final prosthesis can be constructed after 
the verification of optimal integration. In patients 
with greater risk factors, the placement of additional 5 
implants in the mandible or 6 implants in the maxilla can 
be considered. 

The long-term efficacy of the All-on-4 technique and 
its numerous advantages, such as immediate function and 
esthetics, reduced morbidity, high patient satisfaction, 
and relatively lower costs, should be considered when 
assessing treatment options for an edentulous jaw. 
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Abstract
Elimination of pain is one of the most important duties of a doctor. A surgeon has to come across more 
number of cases where management of pain becomes a handful. Thus proper use of analgesics both systemic 
and local are an integral part of any successful surgery. For decades NSAIDs has been the go to drug for 
management of pain and administering anaelgesia. But recent pharmacological advancements have opened 
up a new way of administering anaelgesia in the form of synthetic opiods. This review article aims at finding 
out the efficacy of local administration of TRAMADOL in maxillofacial surgeries. 
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Introduction

Tramadol is a centrally acting synthetic opioid 
analgesic that was first manufactured in 1962. It has two 
synergestic mechanism i.e., it acts both as a weak opioid 
analgesic that is effective clinically in treating moderate 
to moderately severe pain and it also serves as an inhibitor 
of monoamine reuptake. Commercially, tramadol comes 
as a racemic mixture of two enantiomers (+) tramadol 
andenantiomers (-) tramadol that has superior analgesic 
properties than enantiomer alone (1).

Non opioid analgesic mechanism of action of 
tramadol had been identified via inhibition of the 
reuptake of norepinephrine (NE) and serotonin 
[5-hydroxytryptamine (5-HT)] that are released from 
peripheral nerve endings by this mechanism,tramadol 
is inhibiting pain transmission in the central nervous 
system, and in this way contributing to its analgesic 
effect (2). Moreover, it has been discovered that they 
are also targets for analgesics and anesthetics. Apart 

from thesetwo described mechanisms of action, yet we 
do not know additional mechanisms of tramadol action 
(3). Unfortunately, there is an increase in the unjustified 
use of opioid analgesic drugs in dentistry, especially 
in oral surgery, prescribed for pain management after 
tooth extraction or third molar surgery.However,there 
is, no scientific evidence available to support this 
recommendation (4). In fact, there are evidences that 
shows that NSAIDs alone or in combination with 
acetaminophen are more effective than opioids or their 
combination administrated systemically in treating 
dental pain (5,6,7). Also, tramadol has risk of adverse 
effects such as nausea, vomiting and dizziness.

Opioid analgesics are much less effective in pain 
management after tooth extraction or third molar 
surgery compared to NSAIDs. The recommendation to 
dental professionals is to prescribe NSAIDs for dental 
pain relief, and in a case of severe pain, to prescribe a 
combination of NSAIDs and paracetamol. However, 
tramadol can be considered as a first-line drug option 
for patients who are intolerant to NSAIDs or those with 
some contraindications, such as allergy, renal failure and 
high-risk of gastrointestinal haemorrhage. 

Mechanism of action: possible local mechanisms 
of action of tramadol: 

1. weak peripheral agonism over peripheral μ-OR 

(8), the number of which is enhanced in hyperalgesic and 
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inflammatory conditions (9,10).

2. favouring the opening of nonspecific voltage-
dependent potassium (K+) channels (11).

3. acting in the nitric oxide pathway (12).

4.  agonistic action on vanilloid receptor 1 (TRPV-
1 transient receptor potential vanilloid-1) that apart from 
local analgesic effect, can exert undesired local side 
effects, such as burning pain and erythema (13).

5. with high concentration of tramadol blockade of 
the Nmethyl-D-aspartate (NMDA) receptors (14) · local 
anesthetic effect of tramadol can be explained by direct 
blocking of voltage-dependent sodium (Na+) channels 
(15)

Tramadol in oral surgery:

Pang et al Demonstrated a local analgesic effect of 
tramadol following intradermal injection 

Tsai et al Tramadol produced a neural conduction 
block that could not be reversed by naloxone. suggesting 
that an underlying mechanism of action of tramadol 
must differ from its opioid action 

Mert et al Nerve conduction blockade with tramadol 
was similar to that of lidocaine, although it was weaker. 

Altunkaya et al concluded that 5 % tramadol has a 
local anesthetic effect similar to 2 % prilocaine when 
used intradermally for excision of cutaneous lesions. 

Pozos et al demonstrated that tramadol injected 
submucosally next to the extraction socket prolongs the 
anesthetic effect of articaine and that such administration 
could improve the management of postoperative pain 

Isiordia-Espinoza et al concluded that preemtive 
ketorolac plus submucosal local tramadol resulted in 
better postoperative treatment of acute pain and in 
reduction in the consumption of postoperative analgesics 

Ceccheti et al. concluded that submucosal 
administration of tramadol contributed to providing a 
pain free period of 3.5-4 hours after extraction, with rare 
adverse effects and good patient acceptance. 

Gönül et al concluded that postsurgical pain VAS 
scores were significantly lower in first 12 hours, first 

analgesic intake was significantly later, and total 
analgesic intake was significantly lower, in the tramadol 
group compared to the control groups 

Al-Haideri et al concluded that tramadol with 
adrenaline injected supraperiosteally proved to be an 
effective local anesthetic for the extraction of upper 
molar teeth. Due to weak local anesthesia of plain 
tramadol (without adrenaline), the author stated that the 
presence of adrenaline, which produces vasoconstriction, 
thus deterring tramadol locally, is crucial for producing 
its anesthetic effects on the nerve 

Conclusion

The aim of modern oral surgery is to adequately 
and efficiently control a patient’s pain post operatively 
to ensure high quality local anesthesia. Various studies 
have shown that NSAIDs has several advantages over 
opioid analgesics, and concluded that opioids should not 
be prescribed as the first line drug of choice for treatment 
of acute dental pain. However , local administration of 
tramadol opens new possibilities in management of 
postsurgical pain. In this regard, tramadol applied locally 
submucosally, supraperiosteally, topically by means of 
small drops or as an adjuvant to local anesthetic, could 
provide promising results. Howeverthere is a need for 
large clinical studies to investigate safe and effective 
protocols for local administration of tramadol in day to 
day practices. 
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Abstract
Visualising the result of any proposed treatment, not only guides us in each part of the journey toward 
the final result but also to assess if the treatment objectives are met. Any adverse effects can be easily 
determined, before the start of the treatment, and necessary alterations to the treatment plan can be made. 
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to carry out these predictions are discussed in detail in this article.
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Introduction

The lateral cephalogram’s advent is one of the 
milestones in orthodontics. It paved the way of better 
understanding, diagnosing and ultimately treating the 
underlying dentofacial anomaly. 

A lot of contributions have been made by various 
authors, like Tweed’s diagnostic triangle in 1954 which 
gained a lot of attention. Following him, various other 
cephalometric analyseswere proposed by Steiner’s, Mc 
Namara , Down’s. In 1960, Rickett proposed a method of 
predicting growth with the help of serial cephalograms 
taken at different points of time, over a period of time. 
Holdaway in 1983, stated the importance of the soft tissue 
parameters in the orthodontic treatment, and suggested a 
VISUALIZATION of the treatment objective (VTO) – 
to have an idea as to how the outcome of the treatment 
would affect the profile of the patient.

This method of visualization, led to the development 
of a cephalometric prediction tracing by Epker and Fish, 
which gave a mental image at the outcome for a surgical 
intervention. In 1985 – Larry Wolford, introduced the 
term – “Surgical Treatment Objective(STO)“,(1)

which is basically a visualization of the outcome of an 
orthognathic surgery prior to the start of treatment, to 
better asses the end result.

TYPES:

The prediction can be for 

1) Orthodontic and surgical use

2) Surgical use

The Orthodontic and Surgical VTO is the discussed 
further in detail in this article. Surgical VTO is more 
important from an Oral and Maxillo-Facial Surgeon’s 
point of view.(2) 

ORTHODONTIC SURGICAL VTO:

When a malocclusion is too severe to be corrected 
by only orthodontic interception, the patient might need 
a surgical correction, it involves an interdisciplinary 
approach where the orthodontist and the oral surgeon 
work together as a team in achieving the best treatment 
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results for the patient. 

When surgery is planned in the treatment, it is 
adviceable to perform the surgery earlier on in the 
treatment, as the precision achieved by fixed appliance 
in orthodontics is better than that of the surgery. There 
will be rapid tooth movement 3 months Post-Surgery, 
due to the inflamed bone and there is early improvement 
of the facial appearance, which aids in better patient 
compliance. 

TWO – PATIENT CONCEPT:

Epker and Fish, came up with something called as 
the “TWO PATIENT CONCEPT”. A mock surgery 
was performed in the patients casts and the new set of 
casts were treated as a second patient. The mock surgery 
helps the Orthodontist to asses with a Pre – Surgical 
Orthodontic phase is required or not. If the Mock 
surgery is carried out after a Pre-Surgical Orthodontic 
Phase is over, it helps the orthodontist assess if any 
other corrections need to be made prior to surgery or if 
the Clinical situation presented before him, at the end 
of surgical phase ( with the help of mock surgery ) can 
be handled and tackled by him, in the Post Surgical 
Orthodontic Phase.

Another method of applying this two patient 
concept, is with the help of Cephalometric Prediction 
Tracing. Various methods of Cephalometric prediction 
can be carried out and the Prediction obtained at the end 
can be treated as a Second patient. Now the task is to 
simply start with patient one and reach the results of 
patient two. So it becomes easier to envision and tackle 
the complicated malocclusion involving surgery.

VARIOUS METHODS OF CEPHALOMETRIC 
PREDICTION :

For decades, Cephalometric prediction was done by 
hand, manually, by taping acetate sheets to radiographs. 
In this method the angles were measured directly with 
the help og protractor, ruler, divider, etc. Then came into 
play the Computerised methods, in which the landmarks 
can be directly digitised with the help of an electroinc 
pen or a crosshair cursor. For indirect digitization, a 
scanner or a digital camera captures the image and stores 
in the computer’s memory.(3)

 

Manual Methods

The first manual method used to predict a mandibular 
surgery was given by Cohen (4). In this method he 
demonstrated the soft tissues changes by carrying out the 
usual cephalometric tracing of maxilla, maxillary teeth, 
followed by the tracing of the lower face. Then another 
tracing of only the mandible and the lower face was 
done and cut out. He used divider to record the amount 
of Mandibular movement and he slid the cut out section 
over the original section to mock the surgery. Another 
tracing was done with the new position of the mandible 
and the soft tissue changes were observed. 

A similar method of Overlay tracing was given by 
Mc Neil (5), in which he oriented the patients casts to 
the post surgical position and that helped determine the 
amount of posterior movement of the overlay. 

Henderson (6) proposed a method of using the 
patient’s profile photograph with a transparency of 
1:1 superimposed over the Cephalometric tracing in 
order to better understand the soft tissue changes. The 
photographic prediction method was also advocated by 
Hohl at al (7). 

The method of surgical-orthodontic cephalometric 
soft tissue prediction tracing for mandibular 
advancement, maxillary superior repositioning and 
combined maxillary and mandibular surgery was 
proposed by Fish and Epker (8). The authors believed 
that the three methods explained by them would suffice 
to predict any Orthognathic surgery. 

Computerised methods: 

The computerised method, involves digitising the 
cephalometric tracing and landmarks or to save the 
image digitally and carry out the tracing on the computer, 
virtually. There are numerous softwares available which 
can carry out the Cephalometric Prediction tracings (9). 
The first computer software was developed by Bhatia 
and Sowray (10), where they used graphics to mimice the 
outcome of the surgery. 

Later on many softwares were introduced and 
used by various authors like, Harradine and Burnie (11), 
Walters and Walters (12), Freihofer (13), etc. 

Currently there is a wide variety of computerized 
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cephalometric software systems for orthognathic surgery 
prediction. Quick Ceph was the first commercially 
available software for orthognathic surgery prediction. 
The Quick Ceph Image (Quick Ceph Systems, San 
Diego, California) it is designed for Macintosh 
computers. It permits a wide range of functions based on 
a 28-point digitization. When orthodontic and surgical 
movements are simulated, horizontal and vertical 
changes are recorded by the computer. The soft tissue 
adjusts automatically according to predetermined ratios. 
The majority of these ratios are derived from Wolford 
et al. (1,14). 

The various other softwares available include, The 
dentofacial planner, Vistadent, Orthodontic Treatment 
Planner (OTP), Orthognathic Prediction Analysis 
(OPAL)(15), Dolphin Imaging Software (16), etc. 

Video Imaging : 

More recently, the introduction of computer software 
programs with video imaging by Sarver et al. (17), surgery 
has greatly facilitated and improved the communication 
of the final predicted esthetic outcome and allowed the 
clinician to rapidly analyze, plan, perform the simulated 
surgery. 

True vision image processing system (TIPS) (18) is 
a software that superimposed the patients profile image, 
captured from the video imaging, over the cephalometric 
prediction to better visualise the soft tissue changes. 
Another video imaging software was given by Grubb (19) 
where the patients study casts data and Cephalometric 
data can be fed onto the computer and various analysis 
are carried out by the computer software. 

The purposes of calibrating the cephalogram to 
the profile video image are to: (a) relate the underlying 
hard tissue to the soft tissue, (b) allow quantification of 
movements needed for occlusal correction and aesthetic 
ideal to be achieved, (c) allow realistic movements to be 
planned and, (d) permit the treatment plan to be designed 
as close as possible to the patient desires 

Video Imaging poses as a major addition to the 
contribution of computers towards Orthognathic Surgery 
treatment planning. However, there are also some errors 
encountered with the use of softwares in Superimposition 
of facial images and Cephalometric radiographs(20).

The 2D views have limitations such as Head 
positioning errors, rotational errors, etc. It particularly 
gets tricky when it comes to planning complex surgeries 
such as in patients suffering from various syndromes, 
cleft lip and cleft palate, asymmetry, deviated chin etc. 
(21,22) 

Three Dimentional Prediction Methods: 

Nowadays, with the advent of various imaging 
facilities that can capture the patient’s hard and soft 
tissue details in 3D, it has become more easier to predict 
the outcome of the treatment, in a three dimentional 
manner. The various three dimentional imaging facilities 
available are the Computed Tomography (CT), Cone 
Beam Computed Tomography (CBCT), and Magnetic 
Resonance Imaging (MRI). 

The data obtained from these diagnostic imaging 
can be fed to the computer and the 3D cephalometric 
softwares available can be used to carry out the various 
prediction tracings (23) , mock surgeries etc. 

The software uses graphic interpretation and mocks 
the soft tissue changes almost flawlessly, by adapting 
the soft tissue profile of the patient obtained from the 
diagnostic imaging. This customised prediction, better 
enables the visualization for both the clinician as well as 
the patient who is undergoing the surgery(24). Surgeons 
can benefit from performing mock surgeries, osteotomies 
on the software, to determine and plan the accuracy of 
their osteotomies. 

The first complete 3D model for prediction of 
orthognathic surgery developed by Nakasima et al. 
(25), which can be adjusted to the patient’s head from 
cephalograms, 3D stereophotographs and dental casts. 
The fusion model replaces the need for model surgery, 
since the virtual head can be used to design a surgical 
wafer, which can be used as a surgical guide. 

Conclusion

Surgical treatment objective, is a systematic 
approach towards visualising the end result of surgery, 
as a part of treatment planning, to better enable both the 
Surgeon as well as the Orthodontist, to work hand in hand 
towards the benefit of the patient. The various methods 
of predicting or mocking a surgery available were given 
in this article. It is upto the clinician to choose wisely 
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which method to employ bearing in mind the limitations 
of each each technique. Each method has its owns perks, 
like being cost effective, simple, quick and easy. It is also 
noteworthy to mention that the clinicians be mindful in 
experimenting with various methods available in order 
to choose the method that works best for them. 
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Abstract
Twin block, one of the most commonly used functional appliances has many advantages over other functional 
appliances like comfort, esthetics and function. But using the same appliances for all clinical situations 
limited its use in various cases. To overcome such limitations of twin block appliance, various researchers 
have come up with various modifications. This article gives an overview of the different modifications of 
twin block appliance. 

Corresponding author:
Dr. Jeenu Raj,
Post Graduate Student, Department of Orthodontics,
Sree Balaji Dental College and Hospital,
Bharath Institute Of Higher Education And Research.
Ph.No.:8056226257, Mail id:bhjeenu@gmail.com

Twin Block and Its Modifications 

Class II malocclusion are one the most common 
malocclusions encountered in a routine orthodontic 
practice. The treatment modality depends on the 
patient’s age\ growth status primarily. In patients in 
the growing age group, growth modulation therapy is 
usually done followed by a fixed orthodontic therapy. 
Various functional appliances have been developed over 
the years to achieve this goal. Though various functional 
appliances have been developed and used, the twin 
Block appliance, described by Clark in 1982, is one of 
the most commonly used[1]. 

This article covers the various modifications of the 
standard twin block appliance which can be used in 
specific situations to give superior results. 

Standard twin block appliance

Twin block appliance was developed by Dr. 
Williams J Clark in 1977.

It was a simple, comfortable and aesthetically 

acceptable two piece appliance aimed at maximizing the 
growth response to functional mandibular protrusion.

The basic philosophy[2] behind the twin block 
therapy was if the mandibular inclined planes are in a 
distal relation to that of maxilla then the force acting 
on the mandibular teeth will have a distal force vector 
leading to a class II growth tendency. The aim of the twin 
block is to modify these inclined planes and cause more 
favourable growth pattern. Secondly, since it could be 
worn 24 hours, the masticatory forces can be transmitted 
via the appliance to the dentition and then to the bony 
trabeculae thereby influencing the rate of growth and the 
trabecular structure of the supporting bone.  

                   
 Fig 1

The standard twin block appliance [3,4] and had the 
following components-

‐ Occlusal bite blocks meeting at 70°

‐ Delta Clasps on upper molars and premolars.

‐ Ball end on lower incisors.
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‐ Labial bow to retract the upper incisors.

‐ Upper and lower base plates 

The ideal indication for twin block appliance 
includes Class II div 1 malocclusion with well aligned 
upper and lower arches, having overjet of 10-12 mm 
with a deep bite and horizontal growth pattern. Patient 
should preferably be in pubertal growth spurt and have 
a positive VTO. However the standard twin block could 
not cater to the individuals needs of all the patients. To 
overcome this problem, various modifications have been 
in introduced over the period of time. 

Various modifications of the twin block appliance

‐ Twin block appliance for transverse and sagittal 
development

‐ Twin block Croat appliance

‐ Magnetic twin block

‐ Twin block with spinner

‐ Fixed twin block

‐ Reverse twin block

‐ Twin block – hybrid appliance

‐ Neuromuscular twin block (GERBER BANDED 
BLOCK)

‐ Twin block for class 2 div 2

‐ Twin block with concorde facebow

‐ Twin block appliance with bite jumping screw for 
progressive advancement

□ Implant supported twin block 

Twin block appliance for transverse and sagittal

development

Twin block for transverse development

It is a combination of Schwarz appliance and twin 
block. Screws are incorporated in the upper and lower 
twin blocks for transverse development during the 
mixed dentition. When screw is added in the lower plate, 
the appliance is also termed as bow beer appliance [5]. 

                  

 Fig-2

Twin block for sagital development

In this type of twin block ,the anteroposterior 
arch development is achieved by two scrrews aligned 
anteroposterior in the palate. This is usually required 
when upper and lower incisors are retroclined with a 
deep overbite. Twin block McNamara appliance, another 
modification has two screws placed in the mid palatal 
region; one in anterior region in line with premolars and 
the other in posterior region in line with molars. This 
allows either only anterior or only posterior expansion 
as required [5]. 

 

                      Fig-3
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Twin block for transverse and sagittal appliance

For patients who require both sagittal and transverse 
development of the arches, a three way screw can be 
used in the anterior part of the palate. But this screw may 
impede the speech because of its bulk[5].

             
Fig-4 

Twin block crozat appliance

This appliance has minimum palatal and lingual 
coverage. Is suitable in adult treatment. Disadvantage is 
that it requires careful adjustment to maintain symmetry 
[5]

 
Fig-5

Magnetic twin block appliance

In this magnets are incorporated in the inclined 
planes. Repelling magnets on the posterior bite blocks 
increase the intrusive forces for correction of anterior 
open bite. In twin block therapy magnets can also be 
used to increase the occlusal contacts to maximize the 
functional forces.

The magnets used are of two types[6] :- Samarium Cobalt 
and Neodymium Boron (is more powerful).They can be 

used in both repelling or attracting modes. Magnets are also 
used to correct facial asymmetries. The mandible responds 

faster on the side of correction with attracting magnets on it.                                   

Fig-6 
Twin block with a spinner In patients with tongue 

thrust spinner can be added to control tongue thrust [5].   

Fig-7
 Fixed twin block

It is essentially used in non cooperative patient. 
A fixed twin block has the following components. 
Transpalatal Arch with occlusal inclined planes 
cemented on both the sides. Occlusal inclined planes are 
held in place by the wire tags which are extensions of 
the Transpalatal arch. In the lower,lingual arch extends 
over the occlusal surface of the molars or premolars 
depending on the stage of development. [7] 
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 Fig-8 

Reverse twin block

This modification is given in class III malocclusion 
cases, for the correction of maxillary protrusion. In the 
upper plate, inclined plane is in the at the anterior and 
in the lower plate, the inclined plane is in the posterior. 
The angulation of the inclined planes is also reversed to 
push the maxilla forward and hence the name reverse 
twin block [8].

 
Fig-9 

Twin block hybrid appliance

This modification adds upper lip pads (originally 
used in the frankel appliance) to the upper anterior 
segment of the twin block to increase the forward 
movement of the incisors[9].

   
 Fig-10

Neuromuscular twin block

This Banded Block (Twin Block) was first developed 
in 1995 by Jay W. Gerber. The Gerber Banded Block 
was introduced to overcome the defects of Herbst type 
appliances and many other fixed class II correctors 
[10].Appliance made of stainless steel wire which 
incorporates orthodontic bands in the superstructure 
that provides support for the mandibular or maxillary 
acrylic blocks. The acrylic blocks are similar to that 
found in the original Clark appliances. The difference 
is that the corners or lateral edges of the acrylic are 
slightly to conform to the neuromuscular function as 
advocated by Jinkerson [10] This author advocates the 
use of a fixed Rickinator (fixed maxillary bite planes) 
or Rickinator Plus as the follow-up appliance. These 
fixed maxillary bite planes permit a controlled support 
of the anteroposterior correction derived from the 
‘blocks’ and acts as a support appliance in vertical 
correction. Rickinator plus stabilizes the new position 
of the mandible. After four to six months of treatment 
the upper and lower Banded Blocks are removed and the 
Rickinator Plus appliance is immediately inserted using 
lingual Wilson 3-D attachments.

 
 Fig-10



1070      Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4

Modified twin block for class ii div 2

Appliance consist of Adams clasp on maxillary and mandibular first molars and first premolars and ball end 
clasps on the lower labial segment. inclined planes are constructed at 70 degree to the occlusal plane. The upper block 
contains a midline expansion screw and adouble cantilever spring behind the upper labial segment.Advancement, if 
required is carried out by adding small acrylic tablets to the upper block. [11] 

 Fig 11 

Twin block with concorde facebow

This is used in cases where skeletal discrepancy is 
severe. The addition of an orthopaedic traction system to 
support the action of occlusal inclined planes makes this 
appliance an effective technique to treat of a wide range 
of malocclusions. This is indicated in cases of maxillary 
protrusion, mandibular protrusion, and vertical growth 
discrepancies. 

This technique achieves rapid correction of 
malocclusion even in cases with severe malocclusions 
that are unfavourable for conventional fixed or functional 
appliance therapy. It provides interpapillary and extra 
oral traction to restrict maxillary growth and at the same 
time, encourage mandibular growth in combination with 
functional mandibular protrusion[12].  

Fig-12 
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Twin block incorporating bite jumping screw for 
progressive advancement

Most functional appliances are reactivated in the 
laboratory, or by adding of acrylic and taking long chair 
side time. This carries the risk of loose monomer in the 
intraoral cavity. This modified twin-block appliance 
allows controlled, stepwise and easy bite advancements 
at the chair side. 

Advancement screws are incorporated in the 
maxillary appliance blocks and activated by the insertion 
of cylindrical acetyl resin spacers of various thicknesses. 
Bite reactivations of as much as 7mm can be readily 
achieved using the standard 12mm advancement screws. 
For greater activations, 16mm or 20mm screws may be 
required. [13] 

  
Fig-13 

Implant supported twin block

This technique uses two orthodontic mini-implants 
(1.5 × 9 mm × 9 mm) inserted bilaterally on lower arch 
between the mandibular second premolar and first molar. 
The use of mini-implant anchorage with twin-block 
therapy can provides absolute control over the position 
of lower incisors which cannot be controlled by any 
other mean 

    s.
 Fig-13

Conclusion 

Modification of the twin block allowed easy 
chairside reactivations and independent control of upper 
and lower arches in vertical, sagittal and transverse 
direction. Thus twin block has become an extremely 
versatile appliance which benefits patients in all age 
group right from early childhood to young adulthood.
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Abstract
The child behaviourmanagement in paediatric clinic is the way by which the dental health care team effectively 
and efficiently performs treatment for a child. To provide dental care for children good communication 
skills are necessary.Dental fear is a common, essential, and inevitable emotion that appears as a response 
to the stressful situation, which raises children’s anxiety level, resulting in reduced demand for paediatric 
dental care. Behaviour management is widely agreed to be a key factor supplying dental care for children. 
TSD technique was modified into Tell-Play-Do (TPD) technique, using the concept of learning by doing in 
reducing children’s fear and anxiety to dental treatment and promoting adaptive behaviour.

Key Words: Fear,Anxiety,Behavioural modification,Children,Tell Play do

Introduction

Behaviour management is considered a keystone 
entity in Paediatric dentistry[1,2,3].Disruptive behaviour 
can interfere significantly with providing quality dental 
care. Non-pharmacologic tell-show-do technique which 
consists of verbal explanation of the procedure to the 
patient, demonstration for the patient of the (visual, 
auditory and tactile) aspects of the procedure and 
completion of the procedure, remains the most commonly 
used technique in paediatric dentistry. Many children 
experience distress when visiting a doctor or undergoing 
needle procedures. Children’s experiences can have 
bothshort-andlong-termconsequencesontheirmental and 
physical health.Providing accurate information may 
result in more positive emotional and physical outcomes 
for children[4]. 
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Methodology

Articles were collected using Pubmed database, 
hand search. The search words include Fear, Anxiety, 
Behavioural modification, Children, Tell Play do. 
Articles were collected from year 2016-2019. Of which 
3 articles emphasized the significance of using. Tell Play 
Do technique in reducing the fear and anxiety of children 
were considered for this short communication.

Tell Show Do 

This method is extensively used to familiarise a new 
procedure to the patient[5,9]. This is the verbal explanations 
of procedures in the way the child could understand 
(tell); presentation of the visual, auditory, olfactory 
and touching aspects of the procedure is carefully done 
without threatening (show) and then, without deviating 
from explanation and demonstration, the procedure has 
to be done (do). The tell-show-do technique is used 
with verbal and non-verbal communication skills and 
positive reinforcement. Other measures will be needed 
depending on whether the child has communication 
problems or disorders. This technique has been an 
effective way for reducing previously formed anxiety in 
the child patient [6,7]. In the tell phase the dentist gives 
an explanation about the procedure depending upon the 
age of the patients. The show phase is used to illustrate 
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the procedure, example demonstrating with a slow hand 
piece on a finger. 

TSD technique introduced by Addelston in 1959 
dictates that before any procedure is done, the child is to 
be well informed and a demonstration should be given 
using a simulator exactly what will happen before the 
procedure is started.

TSD technique is based on the principle of learning 
theory[8,9] and is performed by the dentists themselves in 
the operatory room.

TELL PLAY DO

It is important to communicate with the child patient 
briefly at the beginning of a dental appointment to 
establish rapport and trust.[3]

Only by explaining, demonstrating, or observing 
a model, instead of it make them to play with dental 
imitating instrument toys, which provides more 
explanatory concept.

With this idea, TSD technique was modified into 
Tell-Play-Do (TPD) technique, using the concept of 
learning by doing in reducing children’s fear and anxiety 
to dental treatment and promoting adaptive behaviour.

The child was directed to the play room, where the 
room was arranged with customized dental instrument 
toys and a cartoon character with mouth wide open.The 
trained dental personnel explained all the customized 
dental objects using appropriate euphemisms and 
procedures in phrases appropriate to the developmental 
level of the child and allowed to hold dental imitating 
instruments including syringe to play and perform dental 
procedure on the cartoon character.

The airotor noise was incorporated in the dental 
object resembling clinical sound effect.The duration of 
whole procedure was standardized for 20 min; then, the 
child was taken to clinical area and oral prophylaxis was 
performed in first visit.The second treatment session was 
set 1 week later. The treatment protocol was the same 
for all the participants.The child entered the operating 
room alone.Then, the occlusal cavity was prepared for 
restoration of the teeth. During deep cavity preparation, 
the required injection including the use of topical 
anaesthesia and a local infiltration was performed by the 

dentist.

In all children, parameters such as the attending 
dentist, his/her assistant, the working environment, time 
and duration (30 min for each child) of work, and the 
type of dialogues and euphemisms were all the same. 
Care was taken to make sure that the children were not 
tired and hungry.

Mean heart rate at different intervals was 
significantly lower among children in Group II (TPD) 
than among those in Group I (live modelling) during first 
visit (after intervention and during procedure) P = 0.038 
and 0.026, and also in second visit (during procedure), 
P = 0.001

The results of this study showed that TPD technique 
was more effective than live modelling on child anxiety 
levels and increased the cooperative behaviour during 
dental treatment among 5–7-year-old children, reducing 
the heart rate and mean change in the heart rate.

TSD technique remains the most commonly used 
technique in paediatric dentistry and is still considered 
the technique with which the dentists and the parents are 
comfortable[1] and justifies being the method of choice as 
the backbone of child education and behaviour guidance 
during first dental visit.[10]

The competent modification of TSD to TPD is 
significantly effective than live modelling in reducing 
not only the heart rate (physiological index) but also the 
cooperative behaviour.

Number of children showing positive response and 
cooperation had reasonably increased from first visit 
to second visit among TPD group than live modelling 
group.

According to study, TPD technique among 
5–7-year-old children is impressively effective and can 
create an extremely good patient at this stage of life as 
40 (81.6%) were definitely positive during second visit 
of restorative procedure.

Conclusion

By simple modification, TPD can have a greater 
impact on younger children, so that they can feel 
comfortable and accept the dental treatment.
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This is especially important in our set up as parents 
are increasingly apprehensive and less willing to allow 
the use of conscious sedation or undertake general 
anaesthesia.
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Abstract
Tooth avulsion or exarticulation is a traumatic injury of dental tissue characterised by complete displacement 
of the tooth out of its socket. Successful treatment outcome is dependent on the survival of the viable 
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therefore improve the prognosis of the treatment protocol by reducing extra-oral dry time of the avulsed 
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Introduction

Tooth avulsion or exarticulation is a traumatic injury 
of dental tissue characterised by complete displacement 
of the tooth out of its socket.[1]Children of age group 
of 7 to 9 years are more likely to suffer these injuries 
particularly involving avulsion. Ideal management of 
tooth avulsion is prompt treatment of socket and tooth, 
with reinsertion of the tooth into its socket. Reinsertion 
of tooth back within 5 minutes has the best outcome 
in which there is least loss of viability of periodontal 
ligament cells and hence reestablishment of periodontal 
fibres occurs, regaining the functionality of tooth.[2,3,4]

The ideal requirements for a storage medium are[5,6]

• It should have antimicrobial characteristics 

• It should maintain the viability of periodontal 
fibres for an acceptable period of time 

• It should not produce any antigen-antibody 
reactions 

• It should reduce the risk of post-replantation root 
resorption or ankylosis 

• It should have a good shelf life 

• It should be effective in different climates and 
under different conditions 

• It should wash off extraneous materials and toxic 
waste products 

• It should aid in reconstitution of depleted cellular 
metabolites.

The various naturally available transport medium 
discussed in this article are milk, saliva, green tea, egg 
white, coconut water, green tea, aloe vera, soy milk, rice 
water , honey and tap water. 

MILK

Milk has a unique combination of nutrients, 
capable of maintaining the PDL cell viability, and with 
physiological pH range of 6.5-7.2.[6]Milk is a compatible 
short-term storage medium for teeth if they were placed 
in it within 15 to 20 min of being avulsed[7,8,9]

DOI Number: 10.37506/ijfmt.v14i4.11652
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In spite of offering no conditions for the restoration of 
cell morphology nor cell differentiation or mitosis, milk 
prevents cell death[6-11] Several authors that evaluated 
the viability of PDL cells in contact with milk have 
reported 70 to 90% survival rates and low frequency of 
root resorptions after periods up to 72 h.[5-9] Regarding 
the different milk presentations reported there was no 
significant difference between regular pasteurized 
milk and long shelf-life ultra high temperature [UTH] 
pasteurized whole milk at any time period.[10]Low fat 
content milk and chilled milk has shown better results in 
maintaining the viability of PDL and for a longer time 
period.[5,7,9,10,11]

The pasteurization of milk is responsible for 
diminishing the number of bacteria and bacteriostatic 
substances also for the inactive presence of enzymes, 
which could be potentially harmful to the fibroblasts of 
the periodontal ligament.[12,13,14,15] 

SALIVA

Though readily and most easily available, saliva is 
not considered as an effective interim transport medium. 
[15] Recent literature indicates that saliva may not be 
a suitable transport medium for avulsed teeth due to 
its non-physiologic osmolarity and the presence of 
microorganisms.[16]Saliva may be used as an immediate 
interim storage medium. Saliva contains potentially 
harmful substances, such as enzymes, bacteria and 
their by-products[17]. A clonogenic capacity of 1.5% is 
obtained when PDL cells are stored in saliva for more 
than 30 min. In an animal study it was proven that saline 
and saliva were suitable storage medium for protection 
against root resorption for short extra-alveolar periods.
[18] 

GREEN TEA

Epigallocatechin-3-gallate [EGCG], an important 
polyphenol of green tea, is known to have various 
biological effects such as antioxidative, anticarcinogenic, 
antimutagenic, anti- inflammatory, antimicrobial and 
antiviral activities [19].Additionally, Hwang et al. [20] 
and Jung et al. [21] in the search for a medium capable 
of minimizing the infections after tooth replantation, 
maintaining PDL cell viability and reducing root 
resorption and ankylosis, reported enthusiastic results 
with green tea, with the maintaince of 90% of cell 

viability for up to 24 h, similar to the HBSS control. 
Jung et al. [21,22,23,24]

EGG WHITE

Egg white and ovalbumin, the major protein in egg 
white, are considered a good choice as a storage media 
for teeth undergoing delayed replantation due to its 
high content of proteins, vitamins and water, absence of 
microbial contamination and easy access [25,2627,28]. Sousa 
et al. [29] evaluating human PDL adhered to extracted 
tooth roots and maintained in this storage medium 
observed that the egg white provided cell viability and 
histological characteristics similar to those of milk. 
Khademi et al. [30,31]Khademi et al have compared milk 
and egg white as solutions for storing avulsed teeth, and 
the results have shown that teeth stored in egg white for 
6 to 10 hours had a better incidence of repair than those 
stored in milk for the same amount of time [p < 0,05]. [32] 

COCUNUT WATER

Coconut water is a natural, biologically pure, sterile 
product rich in amino acids, proteins, vitamins and 
minerals. Several studies have been performed to use 
this substance as a storage medium for avulsed teeth, but 
the results are contradictory. Gopikrishna et al. [33] and 
Gopikrishna et al. [34] found greater efficacy of coconut 
water over HBSS and milk for the viability of PDL. 
Thomas et al. [35]found that 15 to 120 min storage in 
coconut water is as efficient as storage in HBBS. On the 
other hand, Pearson et al. [36,37,38,39]

SOYMILK

Soy milk; the extract of the soybean, is rich in 
protein, aminoacids, vitamins and essential minerals. 
It contains very low amounts of saturated fat acids and 
have a physiological pH [40]. Due to its positive effects 
on cell growth and its biochemical activities, the use 
of soy milk as a storage medium for the avulsed teeth 
has been deemed appropriate [41,42]. In studies, it has 
been reported that the durability of the periodontal cell 
viability is maintained over 90% in the avulsed teeth 
kept in soy milk for 24 hours and it is emphasized that 
soy milk is a very effective storage medium [43,44]. The 
authors have reported the excellent potential of soymilk 
as a storage medium and for proliferation of several cell 
types [45,46,47,48]. 
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RICE WATER

Rice is believed to play an important role in acute 
inflammation due to low sodium, high potassium, niacin 
and thiamin contents in its structure, and in collagen 
synthesis due to the presence of iron and zinc. Due to 
its nutritional value, especially in countries with intense 
rice consumption, rice water is newly studied as a storage 
medium for avulsed teeth [49,50,51]. 

ALOE VERA

Aloe vera is a plant that featured in the medical field 
due to its antidiabetic and anticarcinogenic properties. It 
is also used in dentistry due to its anti-inflammatory and 
analgesic properties. The antioxidant property of aloe 
vera, which plays an important role in the viability of the 
cells, has attracted the interest of researchers in terms of 
storage of avulsed teeth [42,43]. 

HONEY

A large volume of literature reporting its 
effectiveness indicates that honey has potential for the 
treatment of periodontal disease, mouth ulcers, and other 
problems of oral health [49].

Maintenance of viability of PDL cells in the long 
shelf-life honey milk may be due to the nutrients that are 
present such as proteins, essential amino acids, vitamins 
and minerals which help in nourishing the cells and 
maintaining their viability.[48] Due to its ease of storage 
and long shelf life, it can be available in schools, gyms, 
and outdoor athletic fields, were tooth avulsions are 
most likely to occur.[52] 

TAP WATER

Tap water has inadequate characteristics to be 
used as a storage medium for avulsed teeth because it 
has bacterial contamination, hypo-tonicity, and non-
physiological pH and osmolality, which favours the 
PDL cells lysis[50-52]. Several studies have shown that 
cells stored in water did not maintain their morphology, 
with visible destruction and rapid cell death.[51]Tap 
water should be used only to avoid the tooth from 
dehydration. [52]it should be remembered that it is the 
least desirable storage medium available and its use will 
lead to ankylosis and replacement resorption. [52] 

Discussion

As of now, there is not a single product or solution that 
possesses all the characteristics required to be indicated 
as the ideal storage medium for avulsed teeth, that is, be 
capable of preserving the vitality of the PDL and pulp 
cells, while presenting compatible physiological pH and 
osmolality, clonogenic capacity, antioxidant property, no 
or minimal microbial contamination, high availability, 
ready accessibility at accident sites, homes, schools, 
hospitals and dental offices, and low cost.[43,31]Studies 
on duration of extra-alveolar period and successful 
replantation of avulsed teeth have sharpened the issue of 
dry period. The dry period should be as less as possible 
and it would be better if immediate replantation can be 
achieved.[36] 

Conclusion

Currently there is no national data on incidence of 
avulsion injuries in the Indian population. Therefore the 
demand to know about the storage medium was not at 
high interest, the best storage media would be natural 
products with easy accessibility to general public and 
dentists as well. Chilled low fat/skimmed milk is the 
best available storage medium followed by honey and 
childs own saliva. Tap water was proven to be the 
least advisable storage medium. Newer research is still 
required to find that easily available, cheap and low 
maintenance storage medium which can maintain the 
viability of PDL cell and regenerate them as well.
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Abstract
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Introduction

During the last decades, the medicinal plants are used 
for long term remedies for human diseases. Nowadays, 
there is an increased demand for using herbs in therapy 
instead of using synthetic drug which may have adverse 
effect. Traditionally Gymnema is a large woody 
climbing plant belongs to the family Asclepiadaceae, 
widely spread in India, Indonesia, Australia and japan.
it is commonly known as gurmar (Hindi), madhunashini 
(Sanskrit) sirukurinjan (Tamil) Both the dried leaf and 
root powder G.sylvestreare used for diabetic medicine 
the leaves of gymnema are reported to be bitter (11) 
they temporarily paralyze the sensory perception of 
sweet and or this amazing property it is also known as 
sugar destroyer (6).Gymnema leaves have the mixture 
of bioactive constituents tri-terpenes,glycosides and 
saponin property viz,gymnemic acid,gymnemagenin 
and gurmarin which represents the antidiabetic property.

The leaves of the plant are also used as a digestive, 
hypoglycemic, antiviral,and antiallergic and antiobesity 
(10) agent for the treatment of diabetes,obesity and 
dental caries. The main constituents of Gymnema are 
believed to be gymnemic acid,a mixture of 17 different 
saponins. The purpose of this work is concerned with 
screening the review of the plant for antidiabetic and 
hypoglycemic properties of leaves of G. sylvestre. 
Theleaves of the plant have triterpenoid saponin in the 
cells of plant parts called gymnemic acid which is the 
principle controlling component of diabetes mellitus (1). 

Morphology of Gymnema sylvestre:

Gymnema sylvestre(Fig. 1) is a large, stout, woody 
shrub growing plant which belongs to the family of 
Asclepiadaceae. It is mainly located in central and 
southern India. Theleaves of Gymnema sylvestre are 
elliptic and oppositeflowers are small and yellow in 
colour up to 3 inches in length. The calyxes are long, 
ovate and obtuse. The taste of leaf is slightly bitter. It 
also possesses remarkable property of destroying the 
sense of the taste for sweet substance for few hours 
while chewing the leaves of Gymnema sylvestre.Hence 
it is commonly called as sugar destroyer.Gymnema 
sylvestre leaf powder is tasteless with a faint pleasant 
aromatic odour. 

DOI Number: 10.37506/ijfmt.v14i4.11653
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Taxonomy

Kingdom  -Plantae

Division  -Angiosperms

Class    - Dicotyledons

Order    -Contortae

Family   -Asclepiadaceae

Genus   - Gymnema

Species  - G.sylvestre    
 Fig. 1 Gymnema sylvestre 

Uses of gymnema sylvestre:

Gymnema has played an important role in 
traditional Ayurvedic medicine for centuries.The leaves 
also have been used for stomach ailments, constipation 
and hemorrhoids, water retention, and liver disease. The 
flowers, leaves, and fruits have been used in the treatment 
of alterations of blood pressure and heart rhythms. 
Chewing the leaves destroys the ability to identify the 
sweet taste, giving it the common Hindi name of gurmar, 
or “sugar destroyer.” The plant has been used in traditional 
medicine, most notably to control blood sugar. Use of 
gymnema as a lipid-lowering agent, for weight loss, and 
to prevent cavities has also been investigated, in animal 
studies. The bark is useful as an emetic and expectorant. 
Also used for malaria, digestive stimulant, laxative, 
appetitesuppressant and diuretic. And also as analgesic 
for body ache. Moreover it is used as anti-inflammatory, 
anodyne, liver tonic, emetic, thermogenic, stomachic, 
anthelmintics, cardiotonic, expectorant, antipyretic, 
and uterine tonic.Significance place in the treatment of 
jaundice, constipation, cardiopathy, asthma, bronchitis, 
amenorrhoea, conjunctivitis, renal and vesical calculi, 

dyspepsia, leucoderma, and Parkinsonism.The plant 
extract is also useful in the treatment of piles, colic pain, 
dropsy, phlegm, and eye troubles, cardiac and respiratory 
diseases. Many literatures reveals that G. sylvestre is a 
popular plant in treating diabetes and also used in the 
treatment of asthma, the root is used for snake bite, 
urinary complaints and colic pain.

Side Effects ofGymnema

Chronic usage of the drug leads in lowering the 
blood pressure. It is a hepatotoxic substance which 
causes damage to the liver. The Gymnemic acid and 
Gurmarine suppresses the ability to detect the sweet 
taste. Gymnema has been reported to possess a sweet-
taste suppressing effect, attributed to the peptide (4, 7-9).

Phytochemical screening

Freshly prepared extract were subjected to 
preliminary phytochemical analysis to find out the 
presence of the following phytoconstituents. They are 
saponin, glycosides, tannins, alkaloids, triterpenoid, 
coumarins, and phenol and also have hypoglycemic 
activities.These analyses will determine the biologically 
active compounds that contribute to the flavor, colour, and 
other characteristics of leaves and show their medicinal 
activity and the hypoglycemic activity of the plant 
extract.The major bioactive components of G.sylvestre 
include olenane-type of triterpenoid saponins known as 
gymnemic acids.The main constituents of gymnema are 
believed to be gymnemic acid,a mixture of 17 different 
saponins (1).

Saponins are naturally occurring glycosides which 
is produced by the plant G. sylvestre.The triterpenoid 
is generally predominant.The saponin inhibits the 
cholesterol absorption from the intestinal tract.Saponins 
are large molecules contains a hydrophilic part and 
lipophilic part.Saponin has the capacity of reducing 
the surface tension of water. This is due to the fact 
that the saponin molecules with their hydrophilic 
ends lie away from the water. This produces the foam 
formation when dissolved in water. Saponins are 
glycosides.They are divided into two classes based 
on the structure of ring.The steroidal saponin contains 
four-ringed steroidal andtriterpenoid saponin have 
a five ringed structure. Thephytochemical test were 
carried on ethanolic extract of gymnema sylvestre which 
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shows the presence of following components such 
asalkaloids,glycosides,saponin,phenol,coumarin and 
triterpenoids.

The plant has been used in traditional medicine, 
most notably to control blood sugar. Use of Gymnema 
as a lipid lowering agent, for weight loss and to prevent 
cavities has also been investigated, primarily in rat or 
mouse studies. However little to no clinical information 
is available to support the use of Gymnema for any 
indication. 

Pharmacological uses

Gymnemasylvestre helps to promote weight loss as it 
has the ability to reduce cravings for sweets and controls 
the blood sugar level.Thecombined effect of G.sylvestre 
and hydroxycitric acid, niacin bound chromium serves 
as an effective weight loss formula which promotes 
the healthy blood lipid level (2).Its leaves increases the 
secretion of insulin, promotes regeneration of islets of 
Langerhans, increases the utilization of glucose and 
causes inhibition of glucose absorption from intestine 
(12).

Antidiabetic activity:

The ethanolic extractof gymnema sylvestre reduced 
the blood glucose level in diabetes. In the present 
study the phytochemical testing shows a saponin rich 
component. The action of crude saponin fraction and 
five triterpene glycosides derived from the methanol 
extract of G.sylvestre(16).

Hypolipidemic activity:

The administration of leaf extract found to shows 
reduction in elevated serum triglyceride,total cholesterol, 
low density lipoprotein and very low density lipoprotein 
in dose dependent manner (4).

Antimicrobial activity:

The ethanolic extract of gymnema sylvestre showed 
antimicrobial activity against bacillus pumilis, b.subtilis, 
pseudomonas aeruginosa and staphylococcus (14) and 
not against Escherichia coli (13).

Conclusion

Herbal compounds have received much attention 

for management of various diseases.When compared, 
it is also safer than synthetic drugs.Anatomical 
characterization provides additional support towards 
authentication and elimination of adulteration of market 
sample of potent medicinal plants as G.sylvestre(5).The 
Gymnema leaf main component is saponin and gymnemic 
acid,which plays a role by treating the diabetic.Presence 
of different types of phytochemical constituents such 
as alkaloids,tannins,saponins,anthraquinone and 
glycosides give an idea that the ethanolic leaf extract of 
G. Sylvestre can be used as an accessible source for type 
2 diabetes mellitus (14). Further research is necessary to 
find the active compounds within these plants with their 
full spectrum of efficacy.
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Abstract
The extraction or non extraction debate from the Angle era to the present day orthodontics does not define 
an absolute indication for a specific treatment plan One of the non-compliance therapies and fairly recent 
concept is the MOLAR DISTALIZATIONwhich has been effectively used in the correction of malocclusion.
Advances in mechanotherapy and changes in treatment concepts have reduced or minimized the need for 
extraction in severe discrepancies. Various techniques are currently employed in non-extraction therapy in 
the treatment of a malocclusion 

Keywords – Molar Distalisation, Mechanotherapy,Malocclusion 

Introduction

Early cephalometric studies have showed that little 
or no distal movement of upper molars was produced 
by class II elastic treatment of that era. The head gear 
was reintroduced as a means of moving the upper molars 
back, patient compliance plays a major role in success of 
head gear therapy.An appliance system independent of 
the patient cooperation was the need of the hour and then 
evolved the molar distalizers.1 

History

The extraction or non extraction debate from the 
Angle era to the present day orthodontics does not define 
an absolute indication for a specific treatment plan.
Angle strongly believed in retaining teeth provided by 
nature and molding the facial form through occlusion.
Angle’s unweilding allegiance to non extraction therapy 
was based on his own specific knowledge dentofacial 
growth and development and to the concepts of 
facial beauty harmony. Case argued for therapeutic 
extractions in orthodontia based on the fact that inherited 
inharmonious in contiguous structure over which we 
have no control makes it impossible for us to place all 
the teeth in the arch without fulfilling the designs of an 
inherited deformity.2,3

Indications:4,5,6

• In the non extraction treatment of class II 

malocclusion.

•  In low angle cases.

•  In class I skeletal pattern cases.

•  In patients with mild arch length discrepancy.

• In cases where upper permanent first molars 
have moved mesially due to early loss of deciduous 
molars.

• In patients where second molar extractions are 
planned or has not yet erupted.

Contraindications 

• In high angle cases.

• In class II and class III skeletal pattern

• Skeletal and dental open bite.

• Severe arch length discrepancy cases.

Classification

• EXTRA ORAL

– Head gears

• Cervical pull

• Combination pull

DOI Number: 10.37506/ijfmt.v14i4.11654
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• Kloehn.

• INTRA ORAL

– Removable appliances

– Fixed appliances

• Buccaly acting 

• Palatally acting 

DISTALIZING APPLIANCES:

TUBE PLATES:

This appliance was developed by Alain Benauwt1 
in the year 1972. The appliance is said to have a good 
retention as the movable part also contributes to the 
retention.Unwanted displacement of teeth is minimized 
due to the clasp as it avoids molar rotation.Possible to 
add an extra oral appliance to support and reinforce 
stationary part. Progressive expansion of the arch is also 
possible by changing the angulation of the tube in relation 
to saggital plane.Repair is easy.But, the construction is 
very delicate, since the two wires holding the movable 
part should do so without binding.7

THE CETLIN APPLIANCE:

It was developed by Cetlin2 in 1982. It utilises extra 
oral force in the form of headgear and an intra oral force 
in the form of a removable appliance.To overcome the 
disadvantages caused due to the tipping of molars, the 
Cetlin appliance utilizes a removable appliance intra 
orally to tip the crowns distally and then an extra oral 
force to upright the roots. So the intra oral remarkable 
appliance can be called the crown mover while extra 
oral force, the root mover.The anchorage for removable 
appliance is by proper adaptation to the palate an 
acrylic shield around the four maxillary incisors and a 
modified Adams clasp on the first premolars.The extra 
oral appliance is a headgear which is inserted into the 
molar tube. The headgear is usually cervical or a high 
pull, depending on the usual consideration of skeletal 
pattern.8

THE CRICKETT APPLIANCE:

It was introduced by WEST3 in 1984. The Crickett’s 
appliance embraces the essential features of the quad 
Helix. But replaces the palatal and lingual bars of 

upper and lower appliances with a quad and bi-helix 
respectively. The Crickett’s lingual arms are embedded 
to provide an adjustable spring action directed to 
lingual surfaces of all teeth, without the need for further 
soldering.9

The buccal arms are retained for attachment of 
elastics and for ease of insertion and removal of the 
appliance.Upper palatal and lower lingual main frames 
are constructed from 0.032” yellow and 0.038” blue 
elgiloy respectively.The cribs, clasps and occlusal rests 
from 0.028” blue elgiloy. The lingual arms from 0.030” 
yellow elgiloy and buccal arms from 0.045” blue elgiloy.
The crickett is an effective appliance for variety of tooth 
movements including distalization of molars.The major 
limitation of this appliance is when intrusion of anterior 
teeth has to be performed.

REPELLING MAGNETS:

This appliance was introduced by Gianelly in the 
year 1989. This method of distalizing the molar is by 
the use of modified nance appliance with the use of 
repelling magnets.The modified nance appliance serves 
2 functions:10

· Activation of the Magnets -This is by tying a 0.4” 
ligature wire through the loop and extended anteriorly to 
encircle a tie back hook mesial to the magnets. When 
tightened, the magnets are held in contact.

· To contain the reaction force arising from the 
magnets. 

The disadvantage is that the forces exerted by 
magnets drops significantly as spaces are opened and 
discomfort to the patient.

MOLAR DISTALIZATION USING SUPER 
ELASTIC NITI WIRE:

This mechanics was introduced by Locatelli and 
Bednar in 1992.Maxillary molars are moved distally 
using a super elastic nickel titanium wire with shape 
memory (Neosentalloy).As the wire returns to its 
original shape, it exerts a 100 gm distal force against the 
molars and a mesial reaction force on premolars. There 
is also tendency for the premolars to move buccaly.
Anchorage can be controlled by placing 100-150 gm 
class II elastics at the hook between canine and lateral.
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This method moves the molars distally by 1-2 mm per 
month with little loss of anchorage.Neosentalloy is easy 
to insert even after all the teeth have been bracketed or 
banded.But the disadvantage is once the second molars 
are erupted, distal movement of first molars usually take 
more time.If the first molars do not move by atleast 1mm 
/ month, a 200 gm 0.018 X 0.025 Neosentalloy wire can 
be placed with increase in force, there by increasing the 
chances of loss of anchorage.11

NITI DOUBLE LOOP SYSTEM:

To overcome the disadvantages of the conventional 
design, Giancotti and Cozza in the year 1998 introduced 
a new system using the Neosentalloy. This new system 
was employed in simultaneous distalization of the 1st 
and 2nd molars. Two sectional Niti arch wires (on either 
side) are prepared by crimping stops distal and mesial 
of the IInd premolar bracket and 5 mm distal to each 
second molar tube.Uprighting springs are inserted into 
vertical slot of the 1st premolar and class II elastics are 
placed between mandibular 1st molar and maxillary 
canine bracket.The advantages are, Minimal patient 
cooperation is enough. And it is ideal for simultaneous 
first and second molar distalization .Second Molars 
move easier distally compared to first molar because 
of their different anatomical shape of the roots and 
lack of posterior obstacles. Because of the stretching of 
transeptal fibers, an 80 gm Niti wire is used instead of 
100 gm or 200 gm.12

PENDULUM APPLIANCE:

It was developed by James Hilger in the year 1992.
It is a hybrid that uses a large nance acrylic button in the 
palate for anchorage, along with .032 TMA spring that 
deliver continuous force to the inner first molar without 
affecting the palatal button.It has a broad swinging or 
pendulum of force from the midline of palate to the 
upper molars.The right and left pendulum springs 
formed from 0.032” TMA wire, consist of a recurved 
molar insertion wire, a small horizontal adjustment loop, 
a closed helix and a loop for retention in the acrylic 
button.Springs are extended as close to the center of 
the palatal button as possible to maximize their range 
of motion, to allow for easier insertion into the lingual 
sheaths and to reduce forces to an acceptable range. The 
use of 0.032 TMA springs delivers continuous force to 
the upper first Molar without affecting the palatal button.

Activation can be done before appliance placement. But 
the disadvantage is pure bodily movement of the molar 
is not seen, tendency towards cross bite.13 

MODIFIED PENDULUM APPLIANCE WITH 
REMOVABLE ARMS:

Pisani and Takemoto along with Vecchia in the 
year 2000 introduced this particular modification. It 
has a Double over 7mm – 9mm length of 0.032 TMA 
wire to form bayonets. Each bayonet is attached to an 
M-PENDULUM arm either by using Laser welder or 
by wrapping 0.10 ligature around arm and soldering 
the unit. It is then embed into each bayonet in the soft 
acrylic that will be used to form Nance button producing 
sheaths in which to insert the removable arm.Appliance 
is placed in the mouth along with the terminal ends of 
arms into lingual molar band sheath.Removable arms 
can be reactivated without debonding the occlusal rest 
of Nance button.14

MODIFIED PENDULUM APPLAINCE FOR 
ANTERIOR ANCHORAGE CONTROL:

This latest modification was introduced by PABLO 
ECHARRI and SCHUZZO in the year 2003.This design 
consists of four removable arms for both first and second 
molars. The second molars are distalized after which 
their arms are left passively in place for anchorage and 
first molar arms are activated for distalization.Pendulum 
is replaced with a nance button after first molar 
distalization. A 0.016 SS passive arch wire is placed to 
avoid any incisor protrusion.E-Chain is used to distalize 
second and first bicuspids.If anterior anchorage is 
critical, palatal acrylic should be kept out of contact with 
the incisors.Second bicuspid arm should not be cut for 
spontaneous distalization to prevent incisor protrusion.15

DISTAL JET APPLIANCE

It was introduced in the year 1996 by Carano and 
Testa.Bilateral tubes of 0.036” internal diameter are 
attached to an acrylic nance button.A coil spring and 
screw clasp are slid over each tube (NiTi coil spring 
of 150gms for children and 250gm for adults)The wire 
extending from the acrylic through each tube ends in 
a bayonet bend that is inserted into the lingual sheath 
of the first molar band, this results in force acting 
through the center of resistance of molar thereby giving 
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a translatory movement.An anchor wire from Nance 
button is soldered to bands on second premolar.16 

DOUBLE SET SCREW DISTAL JET:

This modification of distal jet was introduced in 
the year 1998 by Jay Bowman. This modified distal jet 
incorporates two set screws into activation order which 
permits an easier, cleaner and more reliable conversion 
to a molar nance holding arch.The mesial set screw 
is used during active distalization.Upon distalization 
activation caller is slid mesially to gain access to the coil 
spring.The double set screw collar is slid back to this 
junction.17 

THE  K LOOP MOLAR DISTALIZER.

It was introduced by Kalra in the year 1998. The 
appliance consists of a K loop to provide the forces and 
moments and a Nance button to resist anchorage.The K 
loop is made up of 0.017 X 0.025 “ TMA which can 
be activated twice as much as stainless steel before it 
undergoes permanent deformation.Force produced by 
the TMA will also be half. The loop of the K should be 
bent 8 mm in length and 1.5 mm wide.The legs of the 
loop are bent down 20° and inserted into molar tube and 
Premolar bracket.18

NANCE APPLIANCE AND COIL SPRING:

It was developed by Peringer, Parmann and 
Droschl in the year 1997.The appliance consists of 
2 premolar bands, connected by a soldered palatal 
framework and an anterior acrylic shield for palatal 
support.Distalization is produced by the sentalloy coil 
springs (150-200gm) on sectional arch wires.

MODIFIED NANCE APPLIANCE FOR 
UNILATERAL MOLAR DISTALIZATION:

The class I side of 0.036” SS wire framework was 
finished with an anteriorly projecting 0.036” arm like 
that of quad helix.The active class II side has an arm 
which is soldered to the first bicuspid band. An 0.020” 
omega loop is soldered to the anterior end of framework 
which allows the distal end of the loop to slide distally 
as it is opened by activation.A 10mm 0.09”x0.036” open 
coil spring is added to the frame work between omega 
loop and first molar band.19

WILSON’S RAPID MOLAR DISTALIZATION:

It was advocated by William L. Wilson and Robert 
C. Wilson, to distalize the maxillary molars, while the 
mandibular molars maintain the pre-treatment antero-
posterior positions. The Wilson treatment achieves 
molar distalization without extra oral forces.It has 
advantage of having no extra oral force, the Class II 
correction starts immediately (even in mixed dentition), 
no reactionary maxillary incisor proclination and can be 
used in mixed dentition.It has disadvantage of longer 
treatment time (than originally propose) Wilson said 
that the treatment time was 6-10 weeks actually it takes 
16 weeks. The distal tipping occurs frequently and the 
tipped molars have questionable stability.A significant 
portion of the class II correction was found to be due to 
mesial movement of Mandibular Molars.

THE CARRIERE DISTALIZER:

It was developed by Carriere in the year 2004. 
It produces a distal rotational movement of maxillary 
first molars around their palatal roots when necessary.
Simultaneously produce a uniform force for distal molar 
movement.Independently it can move each post segment 
from canine to molar as a unit. It also eliminate wire 
changes. It minimize periodontal reactions.The clinical 
evidence of achievement of these objectives will be the 
appearance of interincisal diastemas and wide spaces 
mesial to canine. The distalizer is made of mold injected 
Nickel free stainless steel. The ‘Canine Pad’ which 
allows distal movement of canine along alveolar ridge 
without tipping provides a hook for attachment of class 
II elastics.This pad is mesial end of the arm that runs 
posteriorly over the 2 upper premolars in a slight curve.
The posterior end of the arm is permanently attached 
ball that articulates in a socket on the molar pad.

THE FRANZULUM APPLIANCE:

It was invented by Byloff27and Darendeliler27 in 
the year 2000. Gaining space in the mandible is more 
difficult than in the maxilla. Extra oral appliances are 
seldom attached to the mandibular molar because of 
the pressure they place on the condyles.The Franzulum 
appliance’s anterior anchorage unit is an acrylic button, 
positioned lingually and inferiorly to the mandibular 
anterior teeth and extending from mandibular left 
canine to the right canine.Rests on the canines and first 
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premolars are made from 0.32” stainless steel wire. 
Tubes between the second premolars and the first molars 
receive the active components.20

Conclusion

 Though a number of appliance systems are 
available, every clinician should cautiously begin 
with a precise diagnosis, sound treatment plan and 
appliance selection taking into consideration various 
factors pertaining to the case selection like the age of 
the patient, growth pattern and also the factors relating 
to a particular appliance system ( Molar Distalizers ). 
Therefore any one molar distalizer cannot be concluded 
to be ideal for any clinical situations. It is in the hands 
of the clinician to thoroughly analyze the clinical picture 
and select the appropriate molar distalizing appliance. 
Thus it’s not just the superiority of the mechanics but 
the superior thinking and application of the clinician that 
can produce a good and stable result.
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Abstract
Frozen section is a specimen of tissue that has been quick-frozen, cut by microtome, and stained immediately 
for rapid diagnosis of possible malignant lesions. A specimen processed in this manner is not satisfactory for 
detailed study of the cells, but it is valuable because it is quick and gives the surgeon immediate information 
regarding the malignancy of a piece of tissue. Frozen section plays an important role in the management of 
surgical patients yet it must be used prudently to avoid the indiscriminate usage of this important technique. 
As it is subjected to many limitations compared to the paraffin embedded tissue sections, this review 
highlights the important concepts and principle of intra-operative frozen section consultation as well as 
discussing the limitations of this technique. 

Key word: frozen section, tissue, Microtome.

Introduction

The technique of frozen section was first introduced 
by the pathologist, William H.Welch, in 1891. In 1920s, 
the technique became popular and was used for intra 
operative consultation.1 The main purpose of frozen 
section is to provide rapid diagnosis to guide the surgeon 
in per operative decision making. The indications of 
frozen section are identification of tissue, to establish 
that sufficient diagnostic tissue has been obtained; 
identification of lymph node metastasis and to obtain a 
tissue diagnosis to detect the nature of the lesion.2,3

Frozen section is regarded the most definitive form 
of consultation because it employs the microscopic 
examination of tissue as designated by the surgeon which 
is important to conduct an operation already underway. 
The distribution of requests for frozen sections related 
to specific organ systems is institution driven based on 
the staffing of surgical specialists and patient referral 
patterns 

Frozen Section

Frozen Section may be one of the most important 
difficult procedure performed by the pathologist during 
his practice. The pathologist has to arrive at a correct 
decision in a shorter duration based on his experience 
and the knowledge of his specialty and clinical medicine. 

The key instrument for Cryo section is the cryostat, 
which is a microtome inside a freezer. The microtome 
can be compared to a very accurate “deli” slicer, capable 
of slicing sections as thin as 1 micro metre. The usual 
histology slice is cut at 5 to 10 mm. The surgical specimen 
is placed on a metal tissue disc which is then secured in 
a chuck and frozen rapidly to about −20 to -30 °C. The 
specimen is embedded in a gel like medium consisting 
of poly ethylene glycol and polyvinyl alcohol. At this 
temperature, most tissues become rock-hard. Usually a 
lower temperature is required for fat or lipid rich tissue. 
Each tissue has a preferred temperature for processing. 
Subsequently it is cut frozen with the microtome portion 
of the cryostat, the section is picked up on a glass slide 
and stained usually with hematoxylin and eosin, the 
H&E stain. 

Techniques of Frozen Technique

1.Gross examination- The pathologist records all 
gross expressions, i.e., size, adhesions, weight, similar 
to the recording of microscopic features. 

2- Embedding the tissue:

The selected piece of tissue is then placed on a 
metallic holder and must be oriented a certain way so that 
the future section will reveal proper spatial relationships, 
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this orientation depends on the question being asked. 
Sometimes orientation is not important; at other times 
it is of paramount importance. The tissue is embedded 
in OCT mounting medium and is then placed either in 
cooled 2-methyl butane or the cryostat machine where it 
is properly frozen. 

3. Cryostat:

The machine, which cuts the tissue, is the cryostat. 
Certain things should be routinely checked in the 
operation of this machine: 

                      

                              a) Rotary microtome

a) Temperature:

The temperature should be at -20°F . Tissues with a 
large fat component, -40°F is optimal. This temperature 
is critical for optimal sectioning. If too high, i.e., -10°F 
and the tissue will not stay frozen and firm and will not 
cut crisp. If itstoo cold, i.e., -50°F and the tissue will 
crumble and become powder. The Ideal tissue should cut 
like butter, smooth and in one piece. 

b) Blade sharpness and angle:

The blade should be sharp and should be changed 
approximately once every 2 weeks. A dull blade cuts 
dull. Blade angle is also important.

. There is an optimal angle between blade and tissue:

•Too steep an angle and the tissue will crumble like 
it was too cold.

•Too shallow, then two things will happen. The 
section will alternately skip and not cut and then it will 
cut, but too thick. 

5. Staining:

Once the tissue is on the slide it can be either air-
dried or fixed in methanol. This depends on which 
staining procedure will be used. There are several stains 
available in the frozen section room. The choice of stain 
depends on what the pathologist is trying to demonstrate. 
The resident should practice all the stains and gain 
experience with their use. 

 

b)Embedding and cutting of the tissue sections

Advantages of frozen section biopsy:

1- The surgeon is able to obtain an additional sample 
if more tissue is needed to make an accurate diagnosis, 
avoiding a second operation.

2-If the tissue is determined to be cancerous and is 
amenable to surgery, the mass can be removed at that 
time.

3-If the tissue is determined to be benign (not 
cancerous), then the mass may not always need to be 
removed and the surgery can end.

4-The frozen section biopsy can help ensure that the 
mass being removed is the intended tissue for removal.

5-It can help ensure that the entire mass and its 
surrounding borders are removed.

6-It allows for the collection of proper tissue samples 
for further scientific research.

7-The surgeon and pathologist are able to collaborate 
to care for the patient.4

Conclusion

The frozen section is an accurate and reliable 
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method. It is used for tumor resection margins, metastasis 
of lymph nodes, and tissue recognition. Macroscopic 
examination, accurate sampling by pathologist, 
avoiding technical errors in sectioning and staining, a 
interpersonal coordination with the operating surgeon 
can reduce the limitation and provide rapid, reliable and 
cost effective details necessary for rapid diagnosis and 
on table patient management. Continuous monitoring 
should be performed in every pathology department, to 
recognize the reasons of errors and to reduce them and 
improve frozen section turn-around time.5 
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Abstract
Oral lichen planus (OLP) is mucocutaneous and chronic infl ammatory disease of unclear pathogenesis. OLP 
usually affects the mucous membrane of oral cavity. It is an autoimmune disorder araising from several 
etiological factors like genetics, stress, virus, dental restorative materials, drugs and systemic diseases. It is 
a T-cell mediated autoimmune disease usually encountered by dentists and dermatologists. Although much 
work is being done on this disorder, there is still uncertainty over the specifi c etiopathogenesis and treatment. 
Because there is a risk of reported malignant potential with this disease, the patient needs early diagnosis and 
proper management. This article reviews mainly the etiology, pathogenetic mechanisms through which this 
unique disorder occurs along with the aspects of clinical, histopathological and treatment.

Key Words: Lichen planus. Pathogenesis, T-cell mediated, Autoimmune disorder, 

Introduction

Lichen planus is a mucocutaneous condition 
involving different mucosal surfaces, either alone or in 
combination with skin involvement1. Similar to other 
mucosal areas, it most often includes the oral mucosa1. 
Oral lichen planus (OLP) is an unidentifi ed etiology 
disease that affects stratifi ed epithelial squamous1. More 
generally, this disorder affects 30-60-year-old middle-
aged patients and females are more vulnerable than 
males with a 1.4:1 ratio1. Children and young adults 
rarely see OLP1. OLP should be considered a potentially 
malignant condition because there is a link between oral 
cancer and OLP although there is a variable degree of 
risk involved1.The incidence of OLP varies from 1-2 
percent in the general population.

Clinically, OLP has six forms: reticular(Figure 1), 
papular, plaque-like, atrophic(Figure 2), erosive and 
bullous(Figure 3)3. Oral lichen planus has been noted 
to occur independently of the skin form and tends to be 
constant and treatment-resistant.4 Lateral border, tongue 
dorsum, gingiva, hard palate and vermilion border are 
common sites of involvement and occur as reticular, 
plaque-like or papular intraoral lesions4. However, 
Buccal mucosa remains the most frequent site of 
involvement4.

 
Fig 1: Reticular lichen planus in right buccal 

mucosa

DOI Number: 10.37506/ijfmt.v14i4.11656
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Figure 2: Atrophic lichen planus                             
Figure 3: Bullous lichen planus

Etiological Factors: 

Women:

It is also generally accepted that OLP mainly affects 
females, indicating probably a genetic predisposition to 
OLP development2. This has given rise to the possibility 
that the consumption of drugs in women is associated 
with an increased susceptibility to OLP lesions2.It 

is also generally accepted that OLP mainly affects 
females, indicating probably a genetic predisposition 
to OLP development2.Drug history was found to be 
substaintially more prevalent in females patients with 
oral lichen planus2 . 
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Systemic Diseases:

This correlation may be attributed to endocrine 
dysfunction in DM that may be associated with an 
immunological deficiency and may lead to OLP 
production3. Antidiabetic drugs and certain antidiabetic 
drugs in DM patients can cause an allergic reaction to 
lichenoid reaction3. Higher prevalence of oral mucosal 
lesions in DM patients may be due to lower healing 
levels in these patients, leading to longer duration of 
the lesion and not to increased incidence3. Therefore, 
if a lesion in a DM patient takes two months to heal and 
one month in the subject of control the incidence would 
increase in DM patients at a given time point3.

A number of studies suggested that OLP in DM 
patients may be associated with a compromised immune 
system in these patients or may be associated with a 
number of oral hypoglycemic medicines taken by older 
people in particular3.

In insulin-dependent diabetics as well as patients 
with NIDDM but with a higher frequency compared to 
normal subjects, oral LP has been reported A great deal 
of work is being conducted on the relationship between 
diabetes mellitus and oral LP4.Autoimmune history of 
LP and diabetes mellitus further support the association 
relationship between oral LP and diabetes mellitus4.

In relation with healthy subjects, oral lichen planus 
has a large association with noninsulin-dependent 
diabetes mellitus. Other reports also suggest a similar 
association with insulin-dependent diabetes mellitus

HCV:

HCV induced OLP pathogenesis is uncertain, but 
two hypotheses were raised to explain the mechanism of 
HCV-induced OLP triggering5.

The first hypothesis indicates that replication of the 
virus is associated with the oral epithelium, thus directly 
contributing to lesion growth5. The second hypothesis 
suggests that the virus‘ high rate of mutation results 
in repeated immune cell activation, increasing the 
possibility of cross-reaction with its own tissue and 
consequently, the risk of autoimmune disease5 . 

HCV infection is pervasive, with an approximately 
3% of the world’s population infected and involved as 

an etiological factor in lichen planus occurrence6. It is a 
single stranded RNA virus that is mainly spread through 
blood or blood products transfusion6. The mechanisms 
suggested for the cause of lichen planus are:

1) HCV is susceptible of cytopathic replication in 
cell types outside the liver6.

2) It may activate an autoimmune process directed 
at antigens expressed in extra-hepatic cells6. 

3) 3) Persistent infection, followed by deposition 
on small blood vessels, can lead to immune complex 
formation with antibodies6. 

4) The activated CD8 T cells, cytokines and the 
expansion of certain B cell clones are the triggers of 
immunological processes leading to dermatological 
manifestations6.

In OLP, HCV replication was reported by reverse 
transcription / polymerase chain reaction or in-situ 
hybridization in the epithelial cells of LP lesions in 
the mucosa; in the subepithelial group, HCV-specific 
CD4 and CD8 lymphocytes were also identified7. This 
probably suggest that lymphocytes with HCV-specific T 
may play a role in OLP’s pathogenesis7.

Medicines:

Even though many drugs have been reported 
as possibility LDR inducers, non-steroidal anti-
inflammatory drugs (NSAIDs) and antihypertensives, 
principally angiotensin-converting enzyme inhibitors 
(ACE inhibitors) are the most frequently involved drugs 
in LDRs2 . 

Two studies have shown that NSAIDs are clearly 
established as LDR inducers, with case history strongly 
indicating a correlation between NSAID consumption 
and the initiation of OLP, complete resolution or 
marked improvement of lesions when these medications 
are removed, and recurrence if patients are given the 
offending drug again2.

Systemic drugs like anti-malarial drugs, non-
steroidal anti-inflammatory drugs (NSAIDs), anti-
hypertensive drugs and enzyme-converting angiotensin 
have been strongly linked with oral lichenoid reactions8. 
Diuretics, oral hypoglycaemic agents, gold salts, 
penicillin are other drugs reported to cause oral lichenoid 
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reactions8.

Tress:

OLP’s acerbations are associated with periods of 
emotional stress and anxiety. Ivonavaski et al., proposed 
that excessive emotional stress in OLP patients lead 
to psychosomatization, which may in turn contribute 
to OLP’s initiation and clinical expression, and also 
indicated that psychosocial and emotional stress may be 
a possible factor that may precipitate reticular stress10. 

Genetics:

Genetic background seems to play a role in 
pathogenesis of OLP as there have been records of 
several family cases 9. In a study of British patients with 
cutaneous lichen planus, Lowe et al., first reported a 
massively increased level of HLA-A39. {8}

Tobacco:

This OLP-like lesion consisted of white, linear, 
wavy, parallel, non-elevated streaks which could not be 
scraped off9.The lesions radiated in some instances from 

a central erythematous region. However as in classical 
OLP, the fine white lines did not intersect or criss-cross9. 
The lesion usually viewed at the site of placement of the 
betel quid9. In order to describe this OLP-like lesion, 
Zain et al. (63) coined the word ‘ betel-quid lichenoid’ 
lesion9. There was no indication of a causal effect for 
betel quid in OLP9.

Graft Vs Host Disease:

Oral lichenoid lesions are part of the spectrum of 
chronic graft-versus-host disease following allogeneic 
transplantation of the bone marrow 9. While the etiology 
of oral lichenoid lesions and chronic graft-versus-host 
disease 92 is different, there are quite similar clinical 
and histological appearances9. 

LP is identified as a disease of adults. The average 
presentation age ranges from 30 to 60 years.

Exact etiology of the LP is unclear, but it has been 
shown that degeneration of the basal epithelial layer, 
resulting from a switch in the cell-mediated immune 
response, plays an important role in the pathogenicity 
of the lesion. 

Pathogenesis: 
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Diagnosis:

Based on the history, medical and histopathological 
examination, the diagnosis can be made1. Nevertheless, 
the diagnosis can only be made in classical lesions based 
on clinical appearances1. If skin lesions also occur, 
diagnostic reliability is reinforced1.Biopsy is mandatory 
for to diagnose OLP1. Biopsy should include marginal 
tissue comprising areas that are both lesion and normal 
areas1. Direct and indirect immunofluorescent tests, 
ELISA can be helpful in diagnosing troublesome cases 
and preventing malignancy1. 

POTENTIAL 
BIOMARKER:

LEVEL IN OLP 
PATIENTS:

Peroxidation products Increase

Antioxidants ( Vit C and E) Decrease

GPCA Increase

Cortisol Decrease

Immunoglobulin Increase

Potential biomarkers for to diagnose OLP10: 

Differential Diagnosis:

For reticular OLP1:

· Leukoplakia,

· Lichenoid reaction,

· Graft vs host disease,

· Lupus erythematosus.

For erosive OLP1:

· Chronic cheek chewing,

· Hypersensitivity mucositis, 

· Chronic candidiasis,

· Discoid lupus erythematosus, 

· Squamous cell carcinoma,

· Benign mucous membrane pemphigoid,

· Pemphigus vulgaris,

· Erythema multiforme.

Conclusion

Lichen planus is a chronic mucocutaneous disease 
with a malignant transformation of 0.4-5% affecting the 
oral mucosa and skin. The presence of different factors 
is likely to be responsible for initiating, aggravating 
and persisting OLP. Not only are the current treatment 
strategies not only ineffective for treating all patients 
and avoiding recurrences, but they also have serious 
adverse effects. More clarification on pathogenesis can 
help to adjust therapeutic interventions, increasing the 
morbidity of OLP patients dramatically. 
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Abstract
Recurrent aphthous stomatitis (RAS) is one of the frequent clinical oral diseases causing painful ulceration 
in the oral cavity. It is easy to define the clinical features and characteristics of this disease, etiology and 
pathogenesis remains unclear. As a result, the treatment options are still inadequate with the ability to reduce 
the duration, healing time, rate of recurrence and conclusive intervention. The review article aims to discuss 
the pathogenesis, clinical features, different treatment modalities and updates that are currently available and 
offer the clinician a clear and detailed picture of how to deal with RAS in an appropriate manner.
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Introduction

Recurrent aphthous stomatitis (RAS) is considered 
as the most frequent mucosal lesion occurs in oral 
cavity1. These are described as most often single or 
multiple, round or ovoid ulcers with yellow floors and 
surrounded by erythematous haloes1.It is one of the most 
common oral ulcerative and vesiculobullous lesion seen 
in children and adults2.The classic recurrent aphthous 
stomatitis presentation is most often, self-limiting ulcers 
that primarily affect non-keratinized oral mucosa like 
buccal mucosa, labial mucosa and floor of mouth2. 
Spontaneously the ulcer recover within 7-14 days2. 
These are quite painful which makes it difficult to chew, 
swallow and speak, hence it has a negative impact on 
the quality of life of the patient3. Aphthous stomatitis is 
classified into three forms:

1. Minor recurrent aphthous ulcer (Figure 1)

2. Major recurrent aphthous ulcer (Figure 2)

3. Herpetiform ulcer (Figure 3)

It is more prevalent in females1. Aphthous ulcers 
have been recorded from 5% to 66% between different 
nations1. The cause of aphthous ulcer is unclear and many 
triggers like hormonal changes, injury, medications, 
food hypersensitivity, dietary deficiency, stress and 
smoking are still involved in this disease1. 

PREDISPOSING FACTORS1: 

HORMONAL FACTORS1:

During mensturation, premenstrual period, 
pregnancy, dysmenorrhea

TRAUMA:

Sharp tooth, injury due to tooth brush, site of local 
anesthetic injection, dental treatment, dental trauma, 
self-inflicted bites, oral surgical procedures.

DRUGS:

Phenindione, phenobarbital, piroxicam, niflumic 
acid, sodium hypochlorite, nicorandil, captopril

NSAIDS example: propionic acid, diclofenac, 
phenylacetic acid

FOOD HYPERSENSITIVITY:

Chocolate, coffee, almonds, cereals, strawberries, 
tomatoes, cheese, wheat flour

NUTRITIONAL DEFICIENCY:

Vitamin B1, B2, B6 deficiency, anaemia

STRESS:

DOI Number: 10.37506/ijfmt.v14i4.11657
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High levels of psychological stress, acute 
psychologic problems, anxiety leads to parafunctional 
habits like lip biting, check biting.

 
Figure 1: Recurrent aphthous minor 

Figure 2: Recurrent apthous major 

Figure 3: Herptiform ulcer

TOBACCO:

Patients who stop smoking frequently complain of 
RAS.

INFECTION:

Helicobacter pylori, streptococci, herpes simplex 
virus, cytomegalovirus, Epstein barr virus, HIV.

HEREDITARY:

For patients with RAS family history, ulcers tend 
to occur earlier and more severe than those without 
family history.

SYSTEMIC DISORDERS6:

· Behcet’s syndrome

· Crohn’s disease

· Ulcerative colitis

· Celiac disease

· Cyclic neutropenia

· Gluten sensitive enteropathy

· IgA deficiency

· Immunocompramised conditions

· Inflammatory bowel disease

· Mouth and genital ulcers with inflamed cartilage

· periodic fever, aphthous stomatitis, pharyngitis, 
cervical adenitis

· Reactive arthritis

· Sweet’s syndrome

· Ulcus vulvae acutum 

PATHOGENESIS:

Pathogenesis of aphthous ulcer is still unclear. 

Patient with recurrent aphthous ulcer have alteration 
of local cell mediated immunity3. 

ABNORMAL T CELL MEDIATED IMMUNE 
REACTION
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Results in:

Decreased ratio of CD4+ to CD8+3.

Decreased T-lymphocyte level3.

Increased levels of T- cell receptor ϒδ+.

Increased Tumor necrosis factor α level3. 

CLINICAL FEATURES1,2,3,5,6,7:

MINOR1,2,3,5,6,7:

· OTHER NAME        :  Mikulicz’s aphthae

· AGE                 :  10 and 30 years

· SEX                 :  Female than men

· NUMBER OF ULCER   : 1 – 5

· SIZE OF ULCER        :  <10 mm

· DURATION           : 7 – 14 days

· HEAL WITH SCARRING : No

· PERCENTAGE         : 85%

· OTHER SYMPTOMS   : Burning sensation, 
pain, erythema.

· SITE                 : Non- keratinized mucosa 
particularly labial and buccal mucosa,  dorsum and 
lateral border of tongue

MAJOR1,2,3,5,6,7:

· NAME              : Sutton’s disease/ periadenitis 
mucosa necrotica recurrens (PNMR)

· AGE                : No age predilection

· SEX                 : Male

· NUMBER OF ULCER   : 1 - 3

· SIZE OF ULCER       : >10 mm

· DURATION          :2 weeks – 2 months

· HEAL WITH SCARRING: yes

· PERCENTAGE        : 5-10%

· OTHER SYMPTOMS   : Pain, burning 
sensation, dyaphagia

· SITE                : Keratinized and non keratinized 
mucosa, particularly soft palate

HERPTIFORM1,2,3,5,6,7:

· AGE                  : Third

· SEX                  : Female

· NUMBER             :5 – 20 (upto 100)

· SIZE                  :1 – 2 mm

· DURATION            :7 – 14 days

· HEALING WITH SCARRING: No

· PERCENTAGE         :5-10%

· OTHER SYMPTOMS    : Reminiscent of 
herpes simplex infection.

   SITE : Non keratinized mucosa but particularly 
floor of mouth and ventral surface of tongue

DIAGNOSIS:

The correct diagnosis of RAS relies on a 
detailed and accurate history of the clinic and ulcer 
evaluation1.

Following features should be noted from the 
physicians1:

· Important points in history

· Family history

· Number of ulcer

· Size and shape of ulcer

· Site of ulcer

· Frequency of ulcer

· Duration of ulcer

· Edge of ulcer

· Base of ulcer
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· Genital ulcer

· Drug allergy

· Dermatological problems

· GIT disturbances

HEMATOLOGICAL FINDINGS:

INVESTIGATIONS TO DO1:

· Hemoglobin and complete blood count

· Erythrocyte sedimentation rate/ c- reactive 
protein 

· Serum B12

· Red cell folate

· Anti gliadin and anti endomysial autoantibodies

· Total hematological screening of RAS patients  
was suggested to identify serum ferritin, iron, folate  
and  vitamin B deficiencies5. 11% to 36% of patients 
with RAS were suffered from deficient levels of serum 
ferritin or iron5.

HISTOPATHOLOGIC FINDINGS:

Due to the unspecific nature of the 
ulcer, a histopathologic specimen is 
rarely required for the diagnosis of RAS. 

FOR MINOR APHTHOUS ULCER7:

· Oral mucous membrane shows a fibrinopurulent 
membrane covering the ulcerated area7.

· Superficial colonies of micro organisms may 
also be seen occasionally, in this membrane7.

· Chronic inflammatory infiltrate seen in 
connective tissue below the ulcer with considerable 
necrosis of tissue near the surface of the lesion7.

· Neutrophils are noticed predominantly beneath 
the ulcer and lymphocytes prevailing adjacent to this7.

· Granulation tissue may be seen near the base 
of the lesion and epithelial proliferation is present at the 

margins7.

· The histologic features of oral ulcers in RAS 
major is identical with RAS minor7.

CYTOLOGICAL SMEAR FINDINGS:

Changes in the nuclei of epithelial cells taken be 
cytologic smears from RAS were described. 

Anitschkow cells and consists of cells with elongated 
nuclei containing a linear bar of chromatin extending 
towards the nuclear membrane with radiating process of 
chromatin7.

These are little abundant in patient with RAS but are 
not pathognomic of the disease7.

Ultrastructurally, the nuclear chromatin was made 
up of pleomorphic masses creating an irregular band 
along the long axis of nucleus rather than being dispersed 
randomly.7

IMMUNOLOGIC FINDINGS: 
Direct and indirect immunofluorescence 
studies are not sensitive or precise RAS 
diagnostic tests and should therefore not be used unless 
other oral mucosal diseases (e.g., pemphigus and 
pemphigoid) are excluded5.

SALIVARY BIOMARKERS:

ETIOLOGY : Stress         

SALIVARY BIOMARKERS: Cortisol, 
Immunoglobulin(Secretory IgA), Lysozyme, 
Chromogranin A, α amylase.

DIFFERENTIAL DIAGNOSIS: 

When treating patients with recurrent aphthae, 
multiple factors should be included in the differential 
diagnosis4. A primary consideration is that, relative to 
more severe conditions, benign aphthae tend to be smaller 
and are more often self-limited4. Major aphthae may be 
correlated with infection with human immunodeficiency 
virus (HIV)4.

INFECTION : DIFFERENTIAL DIAGNOSIS4:
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HERPES SIMPLEX VIRUS  : TZANCK stain 
positive – inclusion bearing giant cells 

VARICELLA ZOSTER VIRUS : Clinically have 
unilateral extra-oral and intra-oral distributing pattern 
following trigeminal pattern.

COXSACKIE VIRUS : Low grade fever, malaise 
and will resolve within 7 to 15 days.

Hand, foot, buttock lesions seen in children.

ERYTHEMA MULTIFORME: Seen in both 
attached and movable mucosa 

LICHEN PLANUS : Not always painful

SYPHILIS: Skin lesions other than ulcer, risk 
factors ,Rapid plasma reagin - positive

fluorescent treponemal antibody absorption test – 
positive

HISTOPLASMOSIS: Prolonged lesions, 
immunocompromised patient, culture – positive.

AUTOIMMUNE : DIFFERENTIAL 
DIAGNOSIS4:

BEHCET’S SYNDROME: Ulcer in genital areas, 
Retinitis, Uveitis

REITER’S SYNDROME: Uveitis is seen, 
Conjunctivitis, Reactive arthritis

LUPUS ERYTHEMATOSUS : Malar rash also 
called butterfly rash, Antinuclear antibody test – positive

PEMPHIGUS AND BULLOUS PEMPHIGOID: 
Involvement of skin

CYCLIC NEUTROPENIA: Fever (periodically), 
Neutropenia

NEOPLASM: DIFFERENTIATING 
FINDINGS4:

SQUAMOUS CELL CARCINOMA: L o n g 
duration, Head and neck adenopathy, Biopsy – positive.

TREATMENT:

The RAS etiology is not yet understood. Therefore, 
there is no consensus in the treatment of RAS, several 

treatments have been tried, few have been randomized 
double-blind2.

GOALS:

The primary goals of RAS therapy are pain 
management, shorten the duration of ulcer and restore 
the normal oral function2.

Secondary objectives are to reduce the frequency 
and extent of recurrence and to sustain remission2.

TOPICAL2:

• Pastes / gels

• mouthwashes

• Local anesthetics and analgesics

• Topical corticosteroids and anti-inflammatory 
agents

• Herbal treatments

• Immunomodulatory agents

PHYSICAL2:

• Silver nitrate

• Laser

• Ultrasound therapy

• excision

SYSTEMIC2:

• Immune and inflammatory suppression

• Immune enhancement

• Biologics

• Other treatment: Diet supplements

The treatment types vary from topical application to 
clinical drug administration, and even the new ultrasound 
techniques have been tested2. But the treatment totally 
depends on the severityof the ulcers and whether the 
ulcer is associated with any systemic disease2.
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FIRST LINE TREATMENT3:

Topical agents like gels, creams or oinment are 
the first choice of management of recurrent aphthous 
stomatitis. Topical anti-inflammatory agents are used in 
primary treatment of RAS lesions

Eg: orabase, mucopain.

TOPICAL:

 Antiseptic        :Chlorhexidine Gluconate, Triclosan.

 Anti-inflammatory/ Analgesic :  Benzydamine 
Hydrochloride, Diclofenac

 Anesthetic       : Lidocaine, Benzocaine

 antibiotic          : Chlortetracycline, Doxycycline

 Corticosteroids: Hydrocortisone hemisuccinate, 
Triamcinolone acetonide.

SECOND LINE TREATMENT3:

For patients whose symptoms are not improved by 
the primary therapy will go for second line therapy. 

SYSTEMIC:

Immunomodulator: Levamisole, Colchicine, 
Thalidomide, Dapsone

Antibiotic                  : Penicillin G Potassium

Corticosteroids        : Prednisone

Conclusion

Recurrent aphthous stomatitis remains a wide 

spread oral mucosa disorder; its exact etiology remains 
unclear. RAS treatment tends to be non- specific and 
observational upto now. Different methods of therapy 
may be used. In most cases, these modalities can reduce 
pain and promote recovery, but they are not to improve 
recurrence rate. Future research should concentrate 
on defining RAS etiology, establishing a proper RAS 
diagnostic criteria and definitive treatment and enhancing 
clinical trial development and monitoring
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Abstract
Holistic dentistry is also called Progressive dentistry, biologic dentistry, or biocompatible dentistry. Holistic 
dentistry is a new alternative branch of traditional dentistry where it deals with the unrecognized impact 
of oral health on the overall health of the person. This new idea of dentistry strongly opposes some of 
the treatment modalities of traditional dentistry. Although the concept and practise has brought about a 
revolution but some of the complementary methods followed by holistic dentists under criticism. 

Keywords : Alternative dentistry, Green Dentistry, Propolis 

Introduction

The birth of Holistic Dentistry dates back to 1800 
when National Dental Association recognized the 
harmful effects of amalgam restoration and its use was 
banned among the members of Association. Holistic 
Dentistry gained more of its importance between 
1870-1948 when Weston A Price conducted research 
& came to conclusion that degenerative diseases like 
heart problem, kidney and bladder disorders, arthritis, 
rheumatism, mental illness, lung problem and many 
other bacterial infection arising from Root Canal Therapy 
and other endodontics treatment. This concept gained 
popularity as “ focal infection theory”. This theory was 
thereafter supported by another scientist name Melvin 
Page. According to him tooth decay occurs as a result 
of systematic chemical imbalances. So, gradual rise 
and increasing popularity in holistic dentistry made it 
possible to arise as an alternative dentistry or a new field 
of probiotic medicine. 
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What is Holistic Dentistry ?

This particular field defines itself as an approach to 
dentistry that promotes health and wellness instead of 
treatment of disease. This approach encompasses both 
modern science and knowledge drawn from world’s 
great ethnicities natural healing. It deals not only teeth 
but with mind, body, spirit of the patient and lays out with 
basic principles I.e prper nourishment for preclusion and 
reversal of deteriorating dental disease, avoidance and 
elimination of toxins from dental materials prevention 
and treatment of malocclusion and prevention and 
treatment of gum disease at its biologic basis. 

PROCEDURE :-

Holistic is a form of soothing that considers the 
unexpurgated person- form, mind, spirit and emotions 
in the mission for optimal health and wellness. Often 
holistic dentist incorporate physiologic and electronic 
methods to locate areas of chronic disease that are 
difficult to locate by current standard methods. Although 
their method of treatment would vary for different 
patients their main key to prepare patients is thorough 
education and communication. Their treatment plan may 
not always involve drugs to relieve symptoms but also 
the introduction to lifestyle modification.

Benefits of holistic Dentistry are said to be 

DOI Number: 10.37506/ijfmt.v14i4.11658
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due to their incorporation of acupuncture, physical 
therapy into the use of clinical dentistry. Moreover 
the addition of modern sciences of neural therapy, 
hematology, immunology and electroacupuncture may 
be incorporated into holistic dental practice.

Initial visit involve a thorough interview of the 
patient that is how they take the detailed case history 
not only medical but also the patients’ daily habits and 
way of life style. Next radiographs of patients mouth are 
collected if required with the latest film which provide 
50% less radiation than standard systems. 

GREEN DENTISTRY 2,3

The color green symbolized the healing power 
and is understood to be the most restful and relaxing 
color. Green can help to enhance vision, stability, and 
endurance. Renewal, growth, and hope are related to this 
color, and it indicates safety in the advertising of drugs 
and medical products.  Green dentistry is an approach 
to dentistry where dental practices meets environmental 
conservation. Holistic Dentistry believe to follow the path 
of this eco-friendly dentistry which is a newly evolving 
practice of dentistry. It encompasses a simultaneous 
devotion to sustainability, prevention, precaution, and 
a minimally invasive patient-centric as well as global-
centric treatment philosophy. So it is matching all the 
criterias put forward by Holistic dentistry. 

INCORPORATION OF AYURVEDA, 
AROMATHERAPY, HOMEOPATHY IN 
HOLISTIC DENTISTRY- 

1. AYURVEDA IN HOLISTIC DENTISTRY (4,5):-

One of the oldest system of medicine from India. 
It is believed that right herb in the right combination 
keeps the body system in harmony. Formulated herbal 
tooth paste often having main ingredient as Neem make 
this type of combinations unique and powerful oral 
care formula. The formulated ingredients are combined 
in such a way that it becomes helpful in cleaning of 
teeth, prevention from various dental problems such as 
dental pain, bleeding gums, mouth fibrosis due to poor 
eating habits or betel nut chewing, Other conditions like 
sensitive tooth, poor dental root. Formation of tartar, 
poor dental strength. Use of Neem Bark, Grape seed, 
Clove, Fennel and other plants for maximum support of 

healthy gums and teeth are seen. Propolis is a natural 
substance based on resin pine and collected by bees has 
been reported to cure ulcerations 8 . So further studies 
should be done in order to incorporate this in the daily 
routine treatment of oral ulcerations so the use of 
corticosteroids could be reduced. 

2.AROMATHERAPY IN HOLISTIC DENTISTRY 

7

This field makes use of pure oil essences from 
plants and flowers that act as hormone like stimulants to 
improve a patient’s balance. So incorporation of these in 
the field of Holistic Dentistry brings both Aromatherapy 
and medicine science in a same platform. 

3.HOMEOPATHY IN HOLISTIC DENTISTRY 9

There remains always a contraindication between 
homeopathy and allopathy. Since traditional dentistry, 
even now the dentistry which is followed worldwide 
uses allopathy in their treatment modalitis incorporation 
of Homeopathy is a new idea to this field. But Holistic 
dentistry made this possible. Homeopathy therapy is 
considered to be safe and natural alternative that is non-
addictive and effective for both adults and children. 
They are considered to improve both psychological and 
emotional conditions of patients without drugging effect 
of conventional tranquilizers. So some of the remedies 
which has been included by holistic dentistry is : Aconite 
(foxglove); gelsemium (yellow jasmine); argentum 
nitricum (silver nitrate). Homeopathic remedies have 
been found effective by some clinical demonstrations 
in the treatment of dental caries, dental abscess, oral 
lesions, post extraction bleeding and even medications 
to treat the anxiety and nervousness. 

4.HYPNOSIS IN HOLISTIC DENTISTRY 6

Hypnotic therapy used mainly for the patients under 
serious anxiety issues. It’s main aim to relax the body 
and minds. No drugs are used in this and patients are 
full aware of their surroundings. Many holistic dentists 
consult specialist hypnotherapists to provide treatment 
that is highly effective and cannot cause any harm or 
side effects. 

CRITICISM OF HOLISTIC DENTISTRY :-

Controversy and debate has to arise over the years 
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regarding the use of alternative health practices in 
holistic dentistry, as critics claim that many of these 
practices which are involving prevention, diagnosis, and 
treatment is outside the scope of dentists. Dentistry, like 
medicine, is grounded in thorough scientific research. 
A significant part of holistic dentistry is related to the 
unsubstantiated use of certain services and treatments, 
many of which have either been investigated and found 
ineffective or have not been researched enough to be 
declared safe and effective for practice. For example, 
herbal remedies are often recommended in the form of 
mouthwash and toothpaste to prevent or treat certain 
dental conditions. They are supposedly safer products 
because they are “natural.” However, there is a lack of 
scientific research which supports such treatments, and 
in fact, herbal remedies have been found to impact the 
safety of more invasive or prolonged dental procedures 
and can lead to additional complications if they interact 
with a patient’s current medications. 

Conclusion

Holistic dentistry can be an alternative treatment 
option in the world of traditional dentistry depending 
upon its acceptancy in the modern dental society. It’s 
idea of amalgamation of allopathic stream of treatment 
an alternative health care might work together in benefit 
of patients. But the knowledge and understanding of 

Holistic Dentistry is still ongoing and further researches 
needed to establish their ideas completely and incorporate 
this stream of treatment modalities in near future.  
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Abstract
Oral examination is an integral part of general dentistry. So it is not uncommon to come across various viral 
diseases in the oral cavity. The clinical diagnosis of these viral lesions sometimes become confusing due 
to similar clinical presentations, confusion leads to misdiagnosis and eventually the treatment.This article 
discusses about the viral lesions, their clinical presentation, diagnosis and appropriate management which 
are usually manifested in oral cavity that will eventually provide the general dental practitioner with an up 
to date guide for better diagnosis and management. 

Keywords : Herpes simplex, herpes zoster, HIV.
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Introduction

Viral infections are one of the frequently encountered 
infectious diseases by dental practitioner. But often the 
clinical diagnosis becomes confusing because of various 
clinical similarity with other disease of oral cavity. 
So, thorough examination with vivid idea about those 
particular lesions and ability to distinguish clearly is 
important for appropiate diagnosis. management and 
treatment. Thus the Lesions are described individually 
in the following article. 

COMMONLY ENCOUNTERED LESIONS OF 
VIRAL ORIGIN :-

1) HERPES SIMPLEX

2) VARICELLA ZOSTER

3) COXSACKIE VIRUS

4) HUMAN PAPILLOMA VIRUS

5) MEASLES OR RUBELLA

6) RUBEOLA

7) HUMAN IMMUNODEFICIENCY VIRUS 
(HIV) 

l HERPES SIMPLEX :-

An acute infectious disease, probably the most 
common viral disease affecting man.

Two immunologically different types of HSV : 
Type 1 & Type 2.

HSV Type 1 can be isolated from the following two 
lesions of Oral cavity -

1. ACUTE HERPETIC GINGIVOSTOMATITIS

2. HERPES LABIALIS. 

ACUTE HERPETIC GINGIVOSTMATITIS :-

Usually seen between the ages of six months and 6 
years.

SYMPTOMS : Along with the oral lesions patients 
suffers from High fever, headache, malaise, anorexia, 
irritability, regional lymphadenopathy and sore mouth 
lesions.

MANIFESTATION OF MUCOSA (8)

Affected mucosa is red and edematous with 
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numerous coalescing vesicles which rapidly rupture 
leaving painful small round ulcers covered by yellow 
fibrin. New lesions continue to develop during the first 
3-5 days. Healing of ulcers take place in 10-14 days 
without scar formation. It is important to recognize that 
the gingival inflammation preceeds the formation of the 
ulcers by several days. Sometimes in case of cervical 
lymphadenopathy the vesicles and ulcers on the tonsils 
(fig.) and posterior pharynx can resemble- a) Infectious 
mononucleosis or b) streptococcal sore throat infections.

Culture sensitivity test can be done where 
isolation of HSV Type 1 virus can be done otherwise 
histopathological sectioning of tissue of interest can be 
used as confirmatory test.

HISTOPATHOLOGICAL FEATURES suggests 
characteristic ballooning degeneration which are 
actually the swollen infected cells with pale eosinophilic 
cytoplasm and large vesicular nuclei. Sometimes in 
other cases Lipschutz bodies I.e eosinophilic, ovoid, 
homogenous structures within the nucleus tending to 
displace the nucleus and nuclear chromatin peripherally 
can be seen.

DIAGNOSIS :

Most of the time Clinical identification is the primay 
mode of diagnosis. Confirmatory Laboratory tests are 
also done to rule out the virus.

1. Wright’s and Giemsa stain

2. Pap stain - demonstrated the particular ballooning 
degeneration, multinucleated giant cells, intranuclear 
inclusions.

3. Cytology - Thorough Cytological smear can 
give immediate result but the only drawback is its lack 
of ability to differentiate between Herpes Simplex and 
Varicella Zoster Virus.

4. Most sensitive and accurate method is PCR 
technique 

DIFFERENTIAL DIAGNOSIS :

Recurrent aphthous ulceration, which forms ulcers 
on non-keratinised oral mucosa without a vesicle phase. 

RECURRENT OR SECONDARY HERPES 
LABIALIS (1,7,8) :-

Usually seen in adult patients. Spreads through 
contact so the medical, dental and nursing personnel are 
at higher risk of developing this disease because of their 
nature of their occupation.

SIGNS AND SYMPTOMS :-

The lesions are most often seen at the mucocutaneous 
junction of the lip (fig.) or peri-oral skin. A burning 
sensation usually precedes the development of a small 
cluster of vesicles. These vesicles enlarge, coalesce, 
ulcerate and become crusted before healing within 10 
days. 

As been emphasized by Weathers and Griffin the 
recurrent intraoral herpetic lesions almost invariably 
develop on the oral mucosa that is tightly bound to 
periosteum. Seldom do they occur on mobile mucosa.

MOST COMMON SITE :- hard palate, Attached 
gingiva, alveolar Ridge.

Fig. HERPES LABIALIS, CONSISTING OF A 
CLUSTER OF VESICLES ON THE VERMILION 

(ARROW) 
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HISTOPATHOLOGICAL FEATURE :- 
Characterized by Ballooning degeneration, chromatin 
margination and typical Lipschutz bodies, and 
multinucleated giant cells. 

VARICELLA-ZOSTER-VIRUS:- (8)

Chickenpox (varicella) results from primary 
infection, while reactivation of the virus is known as 
herpes zoster (shingles).

SITE :- Intra-oral vesicles of varicella, when present, 
are seen on the tongue, buccal mucosa, gingival, palate 
and oropharynx. They generally are not very painful.

PREDISPOSING FACTORS : Conditions 
leading to herpes zoster are usually those that cause 
immunosuppression, such as cytotoxic drugs, radiation, 
internal malignancies, malnutrition, old age, and alcohol 
and substance abuse. Occasionally, dental manipulation 
in a localised area can lead to reoccurrence. 

SIGNS AND SYMPTOMS :- The first signs of 
herpes zoster are pain and tenderness in the dermatome 
corresponding to the affected sensory ganglion. In the 
head and neck area, vesicles from on one side of the 
face or in the oral mucosa in one of the divisions of N. 
trigeminus. These unilateral vesicles form clusters with 
areas of surrounding erythema, ending abruptly in the 
midline (fig.) The vesicles ulcerate and form pustules 
within three to four days. A crust lesion then forms, 
and healing takes place within seven to ten days. These 
lesions often heal with scarring and areas of hypo/
hyperpigmentation may be seen. 

 

(FIG. ) HERPES ZOSTER : Abrupt ending of 
the ulcers in the midline 

Ramsay-Hunt syndrome (3) :- facial paralysis, 
vesicles on the external ear, tinnitus, deafness and 
vertigo which is usually the result of involvement of N. 
facialis & N. auditorius.

Post-herpetic neuralgia :- A complication of 
herpes zoster. It occurs in 10% of patients with herpes 
zoster and affects the trigeminal nerve, most commonly 
the ophthalmic division. There is persistent, unilateral 
pain in the affected area. 

A history of previous skin lesions and possible 
scarring may aid in the diagnosis 

DIAGNOSIS :- The clinical picture is often 
distinctive. Herpes zoster may be confused with 
recurrent Herpes simplex virus infection. Herpes zoster 
has a longer duration, a more severe prodromal phase, 
unilateral vesicles and ulceration, with abrupt ending at 
the midline and postherpetic neuralgia. Differentiation 
between Herpes Zoster and Herpes Simplex done only 
by Fluorescent Antibody staining technique, viral 
culture and serological diagnosis.

Cytological smear : helps in identification of virus 
from skin or oral lesions.

COXSACKIE VIRUS (7,8)

a)HERPANGINA :- Caused mainly by Coxsackie 
Virus group A. Herpangina affects children, mainly 
during summer, and is characterised by a sudden onset 
of malaise, low grade fever, sometimes vomiting, 
prostration abdominal pain and sore throat.

Manifestation in oral mucosa as vesicles, 
ulcerations, and diffuse erythema on the soft palate, 
fauces and tonsillar areas.The ulcers grow in crop like 
fashion and with an grey base with inflamed periphery 
on the anterior faucial pillars and sometimes on hard 
and soft palate. The ulcers are not extremely painful.
Generally the systemic symptoms subside in 3-4 days 
and the vesicles and ulcers heal in 7-10 days. 

DIAGNOSIS : Generally clinical signs & symptoms 
mostly help in concluding the diagnosis.
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b)HAND,FOOT, AND MOUTH DISEASE :-

An epidemic infection generally. Caused by the 
enterovirus Coxsackie A16. Mainly affecting Young 
children generally between 6 months to 5 years.

CLINICAL FEATURES : Mainly affects skin, 
particularly involving the hands, feet, legs, arms and 
occasionally the buttocks as maculopapular rashes, 
exanthematous vesicular lesions. Anorexia, low grade 
fever, sometimes lymphadenopathy, diarrhea, nausea 
are common. It also Oral manifestations which usually 
most of the time gets avoided due to the name itself. 

Oral Manifestation :- Dysphagia one of the most 
common findings, which can be a differential diagnosis 
with other oral ulcerations and vesicular lesions like 
Herpangina. The lesions are characterized by small, 
multiple, vesicular and ulcerative oral lesions but more 
numerous than seen in Herpangina. Most common sites 
are hard palate, tongue, and buccal mucosa. Tongue may 
also become red and edematous. Least commonly on 
lips, gingiva and pharynx including the tonsils.

DIFFERENTIAL DIAGNOSIS :- the cutaneous 
vesicles of this disease can resemble chickenpox but 
in chickenpox the vesicles usually start on the face and 
trunk and then spread to the extremities. Involvement 
of the palms and soles is rare in chickenpox infections. 
Oral lesions are also rare in chickenpox. 

l DIFFERENTIAL DIAGNOSIS AND 
DISTINGUISHABLE FEATURES BETWEEN 
COXSACKIE VIRUS AND HERPES SIMPLEX

The clinical features of Coxsackie virus are 
distinctive. The distribution of the lesions of herpangina 
differentiates it from primary herpetic gingivostomatitis, 
which affects the gingivae, whereas herpangina is an 
oropharyngitis. The systemic symptoms differentiate 
it from recurrent aphthous ulceration. The vesicles 
also help to distinguish herpangina from streptococcal 
pharyngitis.

HUMAN PAPILLOMA VIRUS (HPV) 1,5 

a) Focal epithelial hyperplasia (Heck’s disease) 

Presents with multiple asymptomatic, slightly 
elevated, mucosa-coloured, smooth-surfaced nodules 
that occur on the labial or buccal mucosa gingivae or 

tongue of children. (FIG.) Individual lesions tend to 
be small (0.3 to 1 cm), but they frequently cluster and 
coalesce, giving the mucosa a cobblestone or fissured 
surface. Most lesions are found in children, although 
they occasionally can be found in older age groups. 
They usually regress spontaneously with age.

 (FIG. HUMAN PAPILLOMA VIRUS)

b) Squamous cell papilloma and verruca vulgaris 

Fourth most common oral mucosal mass and found 
in 3-4% of all biopsied oral soft tissue lesions. Caused by 
HPV type 6 and 11. It can occur at any age, but is most 
commonly diagnosed in the age group 30 to 50 years. 
It is clinically and microscopically indistinguishable 
from verruca vulgaris which is a viral induced focal 
hyperplasia of epidermis.

CLINICAL FEATURES : exophytic growth 
made up of numerous small finger like projections 
which result in a lesion with a roughened verrucous 
and cauliflower like surface. Nearly always a well 
circumscribed pedunculated tumor, occasionally sessile. 
It may initially grow rapidly, but seldom grows beyond 
5 mm in diameter Generally painless usually white but 
sometimes pink in colour.

FIG. Squamous papilloma presenting as a single 
cauliflower-like lesion 
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INTRAORAL MANIFESTATION : most 
commonly in tongue, lips, buccal mucosa, palate, 
particularly the area adjacent to uvula.

VERRUCA VULGARIS : Also can be called as 
Common Wart. Frequent tumor to skin analogous to oral 
papilloma. Verruca vulgaris is a very common childhood 
infection.

Oral Manifestation : Oral lesions usually arise from 
autoinoculation, most commonly on the labial mucosa, 
tongue and gingiva. 

c)Condyloma accuminatum (6)

Usually infection of the genitals, although it may be 
found in the oral cavity. Oral lesions are predominantly 
transmitted through oral-genital sexual contact. . It also 
characterized by multiple cauliflower-like lesions, some 
of which are larger than 0.5 cm which may become as 
large as 3 cm in size. The most common intra-oral sites 
are the labial mucosa and the lingual frenum and soft 
palate. 

MEASLES or RUBEOLA Vs RUBELLA

Acute, contagious, dermatotrophic and endemic 
viral infections, primary affecting children and occurring 
many times in endemic form. Caused by CLINICAL 
FEATURES : Characterized by acute febrile illness and 
erythematous maculopapular skin rash. Fever, malaise, 
conjunctivitis, cough and coryza are mainly seen as 
prodromal symptoms which is followed by a generalized 
exanthematous skin rash.

ORAL MANIFESTATION : The oral 
manifestation of measles is known as Koplik’s spots. 
Occur early in the course of the infection and often 
precede the skin rash by 1 to 2 days. These are white-red 
macules on that appear on the buccal and labial mucosa. 
These macules represent foci of epithelial necrosis.(7) 

RUBELLA OR GERMAN MEASLES (8)

It should not be confused with rubeola. Main 
difference between the two is absence of Koplik’s Spot 
in Rubella. The oral mucous membrane in this case is 
not usually inflamed as in Rubeola although tonsils can 
be somewhat swollen and red macules can appear on the 
palate. 

HUMAN IMMUNODEFICIENCY VIRUS(1,5)

Although no oral lesions are found as a direct result 
of HIV infection itself, a range of HIV-associated oral 
lesions, some with a viral aetiology, have been described.

a) Oral hairy leukoplakia

Characterized by a white, vertically corrugated, 
non-removable lesion on the lateral or ventral margin of 
the tongue. Surface may or may not be corrugated but 
corrugation can be seen on inferior surface of the tongue 
or in the buccal mucosa. This lesion is caused by the 
Epstein-Barr virus and has no premalignant potential. 
It has also been reported in HIV-negative persons in 
association with immunosuppresive therapy. It must be 
differentiated from chronic hyperplastic candidiasis or 
leukoplakia (a potentially malignant lesion). In order 
to do that A biopsy must be performed to establish a 
reliable diagnosis. Once the diagnosis has been made, no 
treatment for the lesion is necessary.

b) Kaposi’s sarcoma 

Characterised by erythematous or violaceous plaque 
like lesions that develop into tumorous growths over 
time.These larger lesions may become ulcerated and 
painful and may interfere with function. 

ORAL SITES : Predominantly seen in the palate 
or on the attached gingivae, but can appear on other 
mucosal sites. 

DIAGNOSIS :- Clinical diagnosis should be 
confirmed by biopsy, as several other lesions may have 
similar clinical presentations. This is especially true for 
early lesions that may have similar clinical features as 
vascular malformations, bacillary angiomatosis and 
even well differentiated angiosarcoma. 
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Conclusion 

Since oral cavity harbours many infectious diseases 
thorough examination and routine check up needed. Viral 
infection is always infectious and can spread through 
kissing like Ebstein-Barr virus so parents also from 
refrain themselves from kissing infants. Some diseases as 
has been described above spread through autoinoculation 
so careful diagnosis and proper education to patients 
about not tampering with vesicles or papules can reduce 
the spread of infection. Risky sexual relationship should 
also be avoided to prevent the spread of any oro-genital 
viral infection. On the top of that general and dental 
practitioner should be extremely careful in handling the 
patients with these infectious diseases so prompt and 
early diagnosis is required. Persistent lesions, especially 
if ulcerated, should be biopsied to exclude the possibility 
of a non-infective, more serious aetiology. Biopsies or 
other laboratory investigations should also be performed 
if a clinical diagnosis can not be established. This is 
especially true in the setting of HIV/AIDS that can 
influence the typical clinical features of viral infections.   
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Abstract
The relationship between periodontal and endodontic disease has been a matter of speculation for many 
years. The endodontium and periodontium influence each other during health, function and disease. This 
review gives a fair knowledge about several aspects of endo-perio relationship. Their exist three main 
pathways of communication between the pulp and periodontium. They are the apical foramen, the accessory 
canals and the dentinal tubules. The apical foramen and the lateral canals come under vascular pathways 
whereas the dentinal tubule comes under the tubular pathway. The pulp and periodontal tissues are derived 
from highly vascular mesenchymal tissues of the tooth germ. The apical foramen and lateral canals maintain 
the vascular connection between these tissues throughout the tooth development. 
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Introduction

Simring and Goldberg in 1964 first discovered the 
relationship in between the periodontium and the pulp(1).
The periodontium and pulp have embryonic, anatomic 
and functional interrelationship. Ectomesenchymal cells 
give rise to dental papilla and dental follicle.They in turn 
differentiate into periodontium and pulp respectively. 
This development during the embryonic stage results 
in anatomical connections,which remain throughout the 
life.

It has been found that microbiological similarities 
exist between infected root canals and advanced 
periodontitis(2,3,4,5).Similarities in the composition 
of cellular infiltrates also suggest the existence of 
communication between the pulp and periodontal 
tissues. A study by Brenda Gomes showing a similarity 

between the microbiota of periapical lesion and 
periodontal pocket , before and after CMP, suggests 
there may be a pathway of infection between the pulp 
and periodontium(6). 

Speaking of these pathways further, apical foramen 
is the major pathway of communication. Although 
periodontal disease has damaging effect on the pulp 
tissue, total disintegration of the pulp will take place 
only when the bacterial plaque involves the apical 
foramen, compromising and further arresting the 
vascular supply. After pulpal necrosis, the bacterial 
products like enzymes, metabolites, antigens etc. reach 
the periodontium via the apical foramen, initiating an 
inflammatory response there. 

The frequency of the lateral canals is 17% in the 
apical third, 1.6% in coronal and 8.8% in the body 
of the root(7).Bender et al. stated that periodontal 
endodontic diseases are frequently seen in molars than 
in the anterior teeth because more number of accessory 
canals are present in the molars. In first molars, the 
percentage of lateral canals in the furcation is 46%(8) 
whereas it is 50 to 60% in a multirooted teeth(9).The 
radiographic indications of the presence of lateral canals 
before obturation are presence of a localized thickening 
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of periodontal ligament on the lateral root surface or a 
frank lateral lesion.

The dentinal tubules contain the odontoblastic 
process that extends from the odontoblast at the pulpal 
dentin border to the dentinoenamel junction or the 
cement-dentinal junction. Passage of microorganisms 
between the pulp and periodontal tissues is seen through 
these tubules, when the cementum is denuded and the 
dentinal tubules are exposed.

Non-physiological pathways of communication 
involve Iatrogenic perforations and vertical root 
fractures.

The etiopathogenesis of endo-perio lesion can be 
widely studied under three groups i.e. the anatomic 
considerations which have been discussed above, the 
contributing factors like poor endodontic treatment, 
poor restoration, trauma, resorption, perforation and 
developmental malformations. The third group is the 
etiologic factors live pathogens and non living agents. 
The live pathogens include bacteria, fungi and viruses.

Rupf et al detected Actinobacillus 
actinomycetemcomitans, Tannerella forsythus, Eikenella 
corrodens, Fusobacterium nucleatum, Porphyromonas 
gingivalis, Prevotella intermedia and Treponema 
denticola in all endodontic samples as well as in teeth with 
chronic apical periodontitis and chronic periodontitis(10). 
A study by Didilescu et al suggested that Fusobacterium 
nucleatum, Parvimonas micra and Capnocytophaga 
sputigena may play a role in the pathogenesis of endo-
periodontal lesions(11).Spirochetes are another type 
of microorganisms associated with both endodontic 
and periodontal diseases. Recent studies demonstrated 
that the spirochete species most frequently found in 
root canals are Treponema denticola and Treponema 
maltophilum(12). Treponema denticola posess an array of 
virulence factors associated with periodontal disease and 
may also participate in the pathogenesis of periradicular 
disease. Treponema maltophilum is frequently associated 
with rapidly progressing forms of periodontitis.

Coming to Fungi, yeast colonization associated 
with radicular pathosis has been seen in untreated root 
caries, dentinal tubules, failing root canal treatments, 
apices of teeth with asymptomatic apical periodontitis 
and in periapical tissues.Reduction in specific strains of 

bacteria in Root Canal treatment creates a low nutrient 
environment which may allow fungal overgrowth. Fungi 
may gain access from oral cavity during treatment as a 
result of poor asepsis. Colonization of Candida albicans 
and other species like Candida glabrata, Candida 
guillermondii, Candida incospicia and Rodotorula 
mucilaginosa were detected in root canal, which can 
penetrate into dentinal tubules. It has been found that 
approximately 20% of chronic periodontitis patients 
harbor subgingival yeast, mostly Candida albicans.

Gingival herpes virus has been associated with 
increased occurrence of subgingival Porphyromonas 
gingivalis, Tannerella forsythus, Porphyromonas 
intermedia, Prevotella nigrescens, Treponema denticola 
and Actinomyces actinomycetem comitans . Hence 
viruses may play a role in promoting overgrowth of 
pathogenic periodontal bacteria. Cytomegalo and 
Epstein Barr viruses play a major role in pathogenesis 
of symptomatic periapical lesion by the production of 
cytokines and chemokines thereby leading to tissue 
destruction(13).

The non living etiologic agents are extrinsic 
and intrinsic. The extrinsic agents are the foreign 
bodies which are associated with inflammation of the 
periradicular tissues. They may be dentin and cementum 
chips, amalgam, root canal filling materials, cellulose 
fibers from absorbent paper points, gingival retraction 
cords, leguminous foods and calculus like deposits. The 
clinical reaction may be acute or chronic. The intrinsic 
agents are cholesterol, Russell bodies, Rushton hyaline 
bodies, epithelium and Charcot – Leyden Crystals 
(CLC).The Russell bodies are found in inflammatory 
pulpal tissue of carious primary teeth. The Rushton 
Hyaline bodies are found in some odontogenic cysts. 
The epithelial rests of malassez found along the lateral 
and apical periodontal ligament stimulate the epithelium 
to proliferate and line the lesion.The presence of CLC is 
seen within a periapical lesion that failed to resolve after 
orthograde root canal treatment.

Classification

By SIMON,GLICK AND FRANK IN 1972(14):

1. Primary endodontic disease

2. Primary periodontic disease
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3. Primary endodontic disease with secondary 
periodontal involvement

4. Primary periodontal disease with secondary 
endodontic involvement

5. True combined lesions 

TORABINEJAD AND TROPE IN 1996:

1. endodontic origin,

2. periodontal origin,

3. combined endo-perio lesion,

4. separate endodontic and periodontal lesions,

5. lesions with communication,

6. lesions with no communication 

BY THE WORLD WORKSHOP(1999)

1. endodontic-periodontal lesion,

2. periodontal-endodontic lesion,

3. combined lesion. 

The classification by Simon et al(14) is the most 
accepted and important classification till today.First 
comes the primary endodontic disease. It is caused by 
caries, restorative manipulations, traumatic injury. The 
pulp sensibility tests show completely absent of signs 
(necrosis, except multirooted teeth), may be aware of 
minimal discomfort. Probing shows normal sulcus or 
narrow drainage to the sulcus (fistulas resulting from 
pulpal disease) .Radiolucency at apical, lateral and 
furcation area is seen. Prognosis is good after RCT. 
The sinus tract extending into the gingival sulcus or 
furcation region resolves at an early stage, if the pulp 
which is necrosed is removed and the root canals are 
well sealed(15).

The primary periodontal disease shows wide pockets 
on probing that do not necessarily extend towards the 
apex. The clinical findings include attachment loss, 
gingival bleeding, tooth mobility, calculus and plaque. 
Radiographs show horizontal or vertical bone defect and 
furcation lesion. Pulp tests are normal. Pulp is vital in 
primary periodontal disease .Treatment wholly depends 
on periodontal therapy.

The primary endodontic lesion if not treated 
will lead to secondary periodontal disease. This is 
primary endodontic lesion with secondary periodontal 
involvement. The clinical findings include plaque 
and calculus at the gingival margin due to drainage. 
The adjacent teeth are not necessarily involved.The 
pulp tests show absence of response.A solitary wider 
pocket is seen on probing extending towards the apex.
The radiographs show widening of the periodontal 
ligament space extending from apical to cervical region. 
Angular defects can be seen. The prognosis depends 
on the periodontal therapy, assuming the endodontic 
procedures are adequate(16). With endodontic therapy 
alone, only part of the lesion may heal which indicates 
the presence of secondary periodontic involvement.

A severe primary periodontal lesion if untreated 
eventually leads to secondary endodontic involvement. 
This is primary periodontal lesion with secondary 
endodontic involvement. The clinical findings include 
history of extensive periodontal disease. Initially there 
is pain from inflamed pulp. On progression, pulp loses 
its vitality. The pulp tests are abnormal or absent. On 
probing , wide pocket is seen, sometimes extending 
apically. The radiographic findings show angular bone 
loss from cervical region towards apex.The prognosis 
depends on the periodontal therapy once the endodontic 
therapy has been solved. 

Then come the true combined lesions which show 
history of extensive periodontitis. Pulp tests are absent. 
Probing reveals wide and conical pocket.Radiographic 
findings show extensive bony radiolucencies which 
may/may not communicate. Findings of true combined 
lesions may be similar to that of vertical fractured tooth. 

The effect of periodontal inflammation on the 
pulp is controversial and conflicting studies are 
present(17,18,19,20). It has been suggested that periodontal 
disease has no effect on the pulp, at least until it involves 
the apex(18). The effect of periodontal lesions on the 
pulp can result in atrophic and degenerative changes 
like dystrophic mineralization, fibrosis, formation of 
reparative dentin, inflammation and resorption(21,22).

The atrophic changes result in decrease in the cells’ 
size, more collagen depositions, impaired nutrition to 
the pulp cells. Hence they slowly degenerate.The death 
of the cell is so gradual that morphologic evidence 
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sometimes appears to be lacking.Disruption of blood 
flow results in localized areas of coagulation necrosis 
in pulp.These areas are eventually walled off from the 
rest of the healthy pulp tissue by collagen and dystrophic 
mineralization. With slowly progressing periodontal 
disease, before pulpal irritation occurs, deposition of 
cementum is seen obliterating the lateral canals. This 
may explain why, not all periodontally involved teeth 
demonstrate pulpal atrophy and canal narrowing. 
Sometimes, because of the mobility of the periodontally 
involved teeth, pressure atrophy may also occur. 

The pathogenic bacteria and inflammatory products 
of the periodontal disease infect the pulp via the apical 
foramen and lateral canals and evoke an inflammatory 
reaction in the pulp. This is called Retrograde pulpitis. 
Coming to inflammatory changes, when periodontal 
disease approaches the apex, the inflammatory products 
act on the periodontal ligament and the surrounding 
alveolar bone. Localized apical granuloma is a 
commonly encountered periodontal lesion produced by 
the pulp disease. It is because of transport of bacterial 
products via the root apex, with the formation of vascular 
granulation tissue. Eventually, resorption of the alveolar 
bone and sometimes the root itself may occur.

Resorption is seen on sides of the roots adjacent 
to granulation tissue.When the periodontal lesions are 
deep, resorption may also be found within the root 
canals, often opposite lateral canals, and at the apical 
foramen.This is called peripheral inflammatory root 
resorption (PIRR).

The effects of endodontic infection on periodontium 
is seen in many findings of intrapulpal infection tending to 
promote epithelial down-growth along a denuded dentin 
surface. Also, in experimentally created periodontal 
defects, the epithelium was 20% more around infected 
teeth than non infected teeth. Non infected teeth had 
more of connective tissue covering than infected teeth. 
Hence, it is important to treat the pulpal infections first, 
before undertaking periodontal procedures. 

The periodontal treatment procedures also have 
some effect on pulp.Deep root planning, improper or 
overusage of the instruments and periodontal injury or 
wounding may speed up the pulpal inflammation and 
initiate the interrelated disease process(23).Improper root 
planning and scaling results in removal of cementum 

and superficial dentin getting exposed. It leads to 
microbial colonization and bacterial invasion resulting 
in inflammatory lesions in the pulp and dentinal 
hypersensitivity.

Conclusion

Endodontic –periodontic disease requires 
multidisciplinary involvement. The signs and 
symptoms have to be evaluated thoroughly and based 
on that, treatment protocol has to be planned. Improper 
management may result in failure in healing of either 
endodontic or periodontic lesion or both the lesions.
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Abstract
Cracked tooth syndrome(CTS) remains a big challenge to dentist because of its variable, bizarre clinical 
presentation, unpredictable symptoms and diagnostic dilemma. Based on the severity of the symptoms and 
depth of tooth structure involved, the treatment planning and management of CTS varies from one case to 
another or from one tooth to another in the same individual. The prognosis of such tooth continues to be 
questionable and needs continuous analysis. This article aims to resolve some of the confusion surrrounding 
tooth cracks diagnosis and different treatment options.

Key words: craze, incomplete fracture, cracked tooth 

Introduction

Fractures are one of the major conditions in human teeth that cause pain. However when a tooth fracture is 
incomplete the presentation is more subtle and frequently remains undiagnosed[1]. Among longitudinal tooth fractures 
only craze lines and cracked tooth are referred as incomplete breaks[2]. Cameron in 1964 defined craked tooth as 
an incomplete fracture of a vital posterior tooth that involves the dentin and occasionally pulp[3].This definition is 
modified by Ellis SG as” a fracture plane of unknown depth and direction passing through tooth structure that, if 
not already involving, may progress to communicate with the pulp and or periodontal ligament[4].Cracks in teeth 
manifest as “cracked tooth syndrome.” This syndrome is characterized by acute pain on mastication (pressure or 
release) of grainy, tough foods and sharp, brief pain with cold[2].Patients aged between 30 and 50 years of both sexes 
are commonly affected[5].Mandibular molars followed by maxillary premolars and maxillary molars are mostly 
affected[6]. It originates in the crown and extends subgingivally and directed mesiodistally. The fracture may extend 
through either or both of the marginal ridges and through the proximal surfaces.Cracks in the teeth favours bacteria 
ingression.There are two classic patterns of crack formation: In the first pattern, the crack is centrally located, 
following which the dentinal tubules may extend to the pulp; in the second the crack is more peripherally directed 
which may result in cuspal fracture[7].Cracks most likely cause pulpal and periapical pathosis as it more centered and 
apical than a fractured cusp .When pressure is applied to the crown of a cracked tooth there is a separation of the tooth 
components along the line of the crack. Saliva penetration along the crack line may further increase the sensitivity of 
dentine[8].This review highlights the importance of diagnosis of cracked tooth and its management.
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Etiology

The best way to manage tooth fractures is to 
understand the factors causing it.Incomplete fractures 
of posterior teeth is multi-factorial. Guersten et al., 
stated that ‘excessive forces applied to a healthy tooth 
or physiologic forces applied to a weakened tooth can 
cause an incomplete fracture of enamel or dentin[9].
Lynch et al., classified the causes of cracks into four 
major categories: Restorative procedures, Occlusal 

DOI Number: 10.37506/ijfmt.v14i4.11665



1120      Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4

factors, Developmental conditions and Miscellaneous 
factors[10].

Restorative procedures

Cracks are caused due to stressess on the residual 
tooth structure by the placement of friction lock or 
self threading dentin pins. When restorations are 
tightfitting, luting inlays, onlays, crowns or bridges 
produce excessive hydraulic pressure leading to 
tooth fracture[11]. Similarly, extreme condensation 
pressure during amalgam restoration may also induce 
fractures[12]. Unrestricted removal of tooth during cavity 
preparation has also been shown lower tooth rigidity. 
Over-contouring of restorations results in a deep cusp-
fossa relationship which contribute to the fracture of 
the nonfunctional cusp.MOD amalgam restorations on 
vital tooth has been shown to reduce relative cuspal 
rigidity significantly[13]. A prepared cavity is said to be 
in a increased risk of fracture if the width of a cavity is 
in excess of one quarter of the intercuspal distance[14]. 
Intra-coronal restoration can increase the risk of fracture 
29 fold times than that of a healthy, un-restored tooth[15].

Occlusal factors

The most common cause of crack is due to excess 
force on biting suddenly on a hard object such as bone. 
Other attributing factors include betel nut chewing, 
inadvertent biting of lead shot, cherry stones and 
‘granary’ bread[16]. Trauma from the occlusion also leads 
to fracture[17].The maximum biting force for molars 
ranges from 10 to 73 kg with an average of 45.7 kg for 
males and 36.4 kg for females. There is a generation of 
harmful eccentric forces when there is a loss of anterior 
guidance. The habit of nocturnal bruxismgenerates 
considerable occlusal forces causing fracture[18].

Developmental factors

Natural predisposing factors such as deep occlusal 
grooves, pronounced vertical radicular grooves or 
bifurcations, extensive pulp spaces, steep cusp angles, 
prominent mesio-palatal cusps of upper maxillary first 
molars as well as the presence of lingually inclined 
mandibular molar suffer from complete loss by fracture 
of both lingual cusps[19].

Miscellaneous factors 

The use of high speed rotary instruments; erosive 
tooth wear and the factor of thermal cycling induce 
enamel cracks. An ageing dentition predispose to 
cracking as dental hard tissues become more brittle and 
less elastic with age[20]. 

Diagnosis

If you do not look for cracks and fractures in teeth, 
you will likely not find them. Since the endodontically 
treated tooth has no remainig vital tissue, symptoms are 
restricted to those caused by the affected periodontium. 
For the tooth that has a vital pulp, the subsequent steps 
can ensure the presence or absence of a crack. Historyof 
repeated occlusal adjustments by several practitioners 
without a conclusive diagnosis. Enlarged jaw muscles 
indicate a habit of overstressing the teeth during 
mastication[2]. Attrition gives a history of clenching, 
bruxism, or biting and chewing with excessive forces. 
Craze lines or darker cracks are seen in a dry field. Check 
for evidence of an underlying dehiscence or fenestration. 
The use of angular percussioncause separation of the 
crack line and stimulation of periodontal ligament fibers 
or fluid movement in the dentinal tubules[7]. Peform Bite 
Tests using tooth slooth, rubber wheel, wood stick or other 
instrument to focus biting pressures on specific cusps and 
ask the patient bite down with moderate pressure and 
release[21]. Pain during biting or chewing is considered 
a classic symptom in the early indentification[10]. A 
narrow, isolated periodontal probing is characteristic of 
a crack. J‐shaped or U-shaped radiolucency may indicate 
a crack. Buccolingual cracks will only appear if there is 
actual separation of the segments whereas mesiodistal 
cracks can never be seen. The other possible diagnoses 
can be ruled out using radiographs. Methylene blue dye 
can be applied to the external tooth surface in the cavity 
after restoration removal to check for cracks[22]. When 
a fiberoptic transilluminator is applied directly to the 
tooth surface, a crack will block the light. Sound teeth, 
including those with craze lines, will transmit light.
Wedging test can be done to check for movement of the 
segments which helps in differentiating a cracked tooth 
from a fractured cusp or split tooth. No movement with 
wedging forces implies a cracked tooth[2]. 
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Treatment

Location and extent of the crack determines the 
treatment of cracked tooth. Performing root canal 
treatment must be dependent on the determination of 
pulpal and periapical diagnosis. Removal of the fracture 
line in the area of the cavity floor that would initiate an 
ideal endodontic access opening which will be helpful in 
determining the apical extent of the crack. Removal of the 
fracture line on the proximal surface of the tooth below 
the cemento - enamel junction is not usually indicated[2].
Removal of the proximal marginal ridge takes away 
sound tooth structure, thereby decreasing tooth strength 
and resistance to fracture. To avoid irreversible damage, 
it is important that a cracked tooth be treated as soon 
as possible.To reduce the stress on the tooth and to 
prevent further damage to the tooth occlusal adjustment 
of affected teeth must be done immediately[23]. A copper 
ring, stainless steel orthodontic band, or the use of full 
coverage acrylic provisional crowns can be used for 
immediate immobilization. Bonded composite resin can 
also be used for splinting. Intra coronal restorations, 
without cuspal coverage can be used for non splintering 
teeth. Composite resin and glass-ionomer cements are 
most commonly used materials for restoring cracked 
teeth[24]. Amalgam overlays have fracture resistance 
equivalent to that of intact teeth. Cast metal inlays with 
cusp coverage or partial crowns with circumferential 
external splinting are applied where esthetics is not 
of great concern[25]. When the crack extends from the 
occlusal incline to the cervical third of the clinical 
crown, full coverage crowns are the most appropriate 
form of treatment. Loss of pulpal vitality is a major 
disadvantage following the preparation of teeth to 
receive a full coverage crown. Treatment of crack which 
extends deeply in the furcation remains difficult. Full 
crown or onlay to bind the cracked segments is indicated 
unless the tooth is to be extracted[26]. 

Prognosis

Periodontal probing, radiographic examination, need 
for banding to evaluate reduction of symptoms etccan 
affect prognosis, and each of these must be carefully 
considered before proceeding with treatment. The 
location and extent of the crack is most important factors 
in determining the prognosis. Prognosis is considered 
excellent for cracks that does not involve the dental pulp 

and for those fractures which does not extend more than 
2-3 mm below the periodontal attachment limitIng to a 
single marginal ridge[27]. The prognosis becomes poor 
if both the marginal ridges are involved , or if the crack 
reaches up to the pulp[28].Prognosis is hopeless in cases 
with complete mesio-distal fractures[29].

Conclusion 

The cracked tooth syndrome remains challengingto 
the dentist in diagnosis and management. Every 
attempt must be made for early diagnosis of CTS with 
expediency. There is very limited clinical evidence 
available in the dental literature to substantiate the use of 
any definitive restorative techniques . Hence treatment of 
CTS will depend on the position and extent of the crack. 
Management options vary according to clinical need 
from replacement of the fractured cusp with a simple 
restoration to placement of an extracoronal restoration 
with adequate cuspal protection.
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Abstract
Background: Lower eyelid malposition is a known complication of lower (lid) blepharoplasty surgery. 
The prevention of this complication is easier than its treatment. Over the past 10 years lot of patients have 
had lower blepharoplasties with a canthopexy procedure and in some cases a tarsal strip canthoplasty. The 
criterion for a lateral tarsal strip canthoplasty was a lid distraction distance greater than or equal to 10 mm. 
Lid distraction distance is the distance the eyelid can be pulled away from the globe after the initial skin 
incision has been made and measured with calipers. If the eyelid can be pulled away from the globe less than 
10 mm, then a canthopexy is performed, which occurred in 98% of cases. Patients had lateral canthopexies 
regardless of age or preoperative assessment. Herein, we describe a simple method of canthopexy that can 
be performed on most patients having a lower blepharoplasty, to not only achieve a cosmetically superior 
result but also to prevent eyelid malposition or ectropion.

Conclusion: We have described a simple prophylactic canthopexy suturing technique that all surgeons 
performing lower blepharoplasty can do to prevent rounding or ectropion. Naturally, the more cases that are 
done, the more accurate will be the eyelid position and adequacy of eyelid tension achieved. Lateral tarsal 
strip canthoplasty is also used in more advanced cases of lid laxity.

Keywords : Canthopexy, Blepharoplasty, Ectropion.

Introduction

Recently there has been an upsurge of articles on the 
use of lateral eyelid margin tightening following lower 
(lid) blepharoplasty surgery to treat malposition3,4. 
Indepth articles such as those of Jelks and Jelks1 on 
orbital anatomy and Flowers2 on canthopexy are 
classic descriptions of ectropion and its sequelae as 
well as treatment. Flowers’ article discusses the use of 
drilling holes into the lateral orbital rim for anchoring 
his canthopexy sutures and the use of an upper eyelid 
incision to feed a lower eyelid suture. Surgeons who 
perform lower blepharoplasty know that varying degrees 
of rounding of the lower eyelid can occur, from mild 
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rounding to severe ectropion. Some surgeons have even 
abandoned this procedure to avoid such problems and 
their legal ramifications. In addition, it is not always 
clear preoperatively which patients will develop lower 
eyelid retraction and to what degree. Certainly, if the 
patient is older and has extreme laxity on examination 
such as lid snap testing, that patient is at a higher risk. 
However, even younger patients with seemingly normal 
eyelid position and a good lid snap may still demonstrate 
an undesirable eyelid position. One can avoid all 
cases, refer the patient to someone else, develop better 
preoperative testing and screening methods, or develop 
a reproducible prophylactic lid tightening procedure to 
use on most patients.

Most of us would like to avoid the first two options. 
We have not researched the third, but this may be a field 
ripe for investigation. I believe that the fourth option 
is a feasible solution. I have been performing a lateral 
tightening procedure in all lower eyelid blepharoplasties 
over the last 5 years. Herein, we describe a simple but 
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reproducible procedure to tighten the lower eyelids on 
most patients who have had blepharoplasty. It can be 
modified to suit the individual patient’s degree of laxity. 
It is safe and reasonably easy to perform. Patients whose 
eyelids were too loose did not have a canthopexy, but 
a lateral tarsal strip canthoplasty was performed (lid 
distraction distance greater than 10 mm).

Discussion

A lower eyelid subciliary incision is created. The 
lateral extension is important. A skin flap is elevated 
inferiorly and medially. The orbicularis oculi muscle is 
incised over the lateral orbital rim with sharp dissection. 
At this point, one can excise fat or trim orbicularis 
muscle as needed. McCord5 describes orbicularis muscle 
flap elevation, which I have performed on midface-lifts, 
also described by Hestes6. A 5-0 Vicryl PC-1 suture is 
used, taking a bite of the lower eyelid tendon at a point 
medial to the lateral canthus, depending on the laxity of 
the eyelid. The more lax the eyelid, the more medial the 
bite. The lateral bite is into the orbital rim periosteum 
near the tubercle. One can feel if this bite is adequate 
if there is little to no “give” when the suture is pulled 
through. Usually just one simple stitch is required. Do 
not perform drill holes in the orbital rim as Flowers2 has 
described. Just prior to placing the suture, the eyelid is 
pulled away from the globe to prove the extent of the 
laxity. The average distance (LDD) measured with 
calipers has been 8 mm. A distance of 1 cm or greater can 
be measured. Next, the suture is tied down and the eyelid 
is pulled away from the globe. Approximately 1 to 2 mm 
is measured; occasionally no elevation is seen. If the 
LDD is greater than or equal to 1 cm, perform a lateral 
tarsal strip canthoplasty. Or, if the eyelid position is so 
distorted in an inferior direction, perform a canthoplasty. 
The exact position of the lateral suture placement will 
vary. If the eyelid preoperatively is low or a more 
“almond” shape is desired, then a more superior position 
is necessary. For canthopexy procedures, have not found 
the need to use nonabsorbable sutures (eg, Mersilene) as 
we have used for other eyelid procedures, such as lateral 
tarsal strip canthoplasties. With the eyelid in a higher 
position and with increased security, one can occasionally 
excise more lower eyelid skin but still in a conservative 
fashion7,8. Routinely, the maximal skin excision is in the 
lateral triangle of skin and not the horizontal component 
of the eyelid margin. This allows smoother eyelid skin 

that patients appreciate. Early on we used one 5-0 Vicryl 
PC-1 suture to close the subcutaneous layer for added 
security as a lateral rotation flap. However, occasional 
bumpiness from the suture or a stitch abscess developed. 
The skin is then closed with 7-0 P1 continuous nylon 
suture (Ethilon). 

Conclusion

The literature reports the post–lower blepharoplasty 
rate of lower eyelid malposition from 5% to 30%. 
Therefore, We decided to treat all patients to prevent 
eyelid malposition with canthopexy or canthoplasty. 
Thus, we have no internal controls in this study other 
than measuring the LDD before and after canthopexy/ 
canthoplasty. However, our rate of rounding now is 1%, 
which we believe is justification in itself to perform 
these procedures. In addition, the procedure provides 
aesthetic improvement in the patients, creating more 
almond-shaped eyes or preserving a beautifully natural 
eyelid shape in both male and female patients. Certainly, 
a more controlled study, randomizing patients to have 
a tightening procedure or not, or to only perform a 
tightening procedure on one eye in bilateral cases, 
would generate more meaningful data, but would not 
be ethical. Thus, I believe that most cases of lower 
blepharoplasties should undergo a canthopexy even 
if transconjunctival fat excision is the only procedure 
planned, and certainly if any lower eyelid skin is excised 
or laser skin resurfacing is planned. The canthopexy 
procedure has universal applicability: (1) to maintain 
good eyelid position in younger patients; (2) to offer 
more almond-shaped eyes to patients; (3) to improve the 
weakness inherent in older patients’ lower eyelid canthal 
tendons; and (4) under specific circumstances, to allow 
more eyelid skin excision and tightening of the lower 
eyelid than without tendon fixation. We have described 
a simple prophylactic canthopexy suturing technique 
that all surgeons performing lower blepharoplasty can 
do to prevent rounding or ectropion. Naturally, the 
more cases that are done, the more accurate will be the 
eyelid position and adequacy of eyelid tension achieved. 
Lateral tarsal strip canthoplasty is also used in more 
advanced cases of lid laxity.
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Abstract
An ever increasing number of pharmacological effects have become known through the discovery of new 
plant flavonoid with variations in chemical structure and related derivatives. A new group of phytochemicals 
that has been attracting much attention from both the general public and health professionals isa novel drug 
proanthocyanidins. This review emphasize various properties of proanthocyanidin, pertaining to various 
diseases of proanthocyanidins.

Key words: Free radicals. Antioxidants, Proanthocyanidin 

Introduction

An ever increasing number of pharmacological 
effects have become known through the discovery 
of new plant flavonoid with variations in chemical 
structure and related derivatives. A new group of 
phytochemicals that has been attracting much attention 
from both the general public and health professionals is 
proanthocyanidins(PC). PC are found in leaves, fruits, 
bark of trees, seeds, flowers and roots of many plants 
and it is predominantly present in tea, honey, wines, 
grape seed, vegetables, nuts, olive oil, cocoa, pine bark 
and cereals. Grape seed extract (GSE), the richest source 
of PC, has potent antioxidants and exhibits numerous 
pharmacological activities. PC, one of the most abundant 
flavonoid in the plant kingdom, are extracted generally 
from grape seeds and they have antioxidant(1), free 
radical scavenging(2) and anticarcinogenic(3) property 
etc . 

Chemistry of PC

PC, also known as condensed tannins, are widely 
distributed in the plant kingdom and it represents a 
ubiquitous group of plant phenolics which take the form of 
oligomers or polymers of polyhydroxy flavan-3-ol units 
such as (+)-catechin, (-)-epicatechin and (-)-epicatechin-
3-gallate. The fundamental structural unit of PC is the 
phenolic flavan-3-ol nucleus. The flavan-3-ol consists 
of a C15 (C6-C3-C6) structure characterized by a 
phenylbenzopyran moiety. Proanthocyanidins consist 
of flavanol units linked by two C-4 and C-8 interflavan 
bonds(4). 

PC in oral diseases 

Despite the recently reported drop in the overall 
death rate from cancer, the estimated survival rate and 
number of deaths from oral cancer remain virtually 
unchanged. PC administration might induce apoptosis in 
cervical and oral cancer cell lines, while acting merely 
to suppress proliferation of the normal cell line control(5)

Administration of grape seed PC is shown to have a 
beneficial effect on physical health, specifically the 
health of bone. The effects of PC on mandibular bone 
are assessed by examining trabecular and cortical bone 
density, mineral content and noninvasive bone strength 
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in low calcium diet rats and an increase in both bone 
formation and bone strength in rat mandibles has been 
observed after PC administration(6). Houdeet al.,(2006)
(7)have demonstrated that PC have potent antioxidant 
properties and it should be considered as a potential agent 
in the prevention of periodontal diseases. Green tea 
catechin (monomeric unit of PC) shows a bactericidal 
effect against gram negative anaerobic rods and is 
effective in improving periodontal status(8)Alveolar 
bone resorption is a characteristic feature of periodontal 
diseases and it involves removal of both the mineral and 
the organic constituents of the bone matrix, a process 
mainly carried out by multinucleated osteoclast cells.  
MMPs produced by resident and inflammatory cells 
in response to Gram (-) periodonto-pathogens play 
a major role in the tissue destruction observed during 
periodontitis. Also, GSE dose-dependently inhibits the 
activity of MMP-1 and MMP -9 and this study suggests 
that GSE may be potentially used in the development 
of novel host-modulating strategies for the treatment of 
MMP-mediated disorders such as periodontitis(9). 

Cardiovascular Benefits of OPC

Free radicals and oxidative stress play a crucial 
role in the pathophysiology of a broad spectrum of 
cardiovascular diseases, including congestive heart 
failure, vascular heart disease, cardiomyopathy, 
hypertrophy, atherosclerosis, and ischemic heart disease. 
Cardio-protective properties and mode of action of PCs 
are varied. PC supplementation has shown significant 
reduction in oxidized LDL, another important biomarker 
of cardiovascular diseases. PC have also been found to 
inhibit inducible endothelial CD36 expression, a novel 
cardio-regulatory gene(10). 

Mechanism of action of PC

Antioxidant property

Free radicals have been implicated in the 
causation of several diseases such as liver cirrhosis, 
atherosclerosis, cancer, diabetes, periodontitis etc. and 
compounds that can scavenge free radicals have great 
potential in ameliorating these disease processes. PC 
have been shown as antioxidants through the following 
mechanisms viz., 1) Free radicals scavenging property 
and 2) Metal chelating activity. 

Free radicals scavenging property

The scavenging capacity of catechin and epicatechin 
molecules depends on the number of ortho-dihydroxyl 
and ortho-hydroxyketol groups and C2-C3 double bonds 
due to their hydrogen donating ability(11). It is also 
proposed that the higher antioxidant activity is related to 
the greater number of hydroxyl groups on the flavonoid 
nucleus(12). The dimeric PC are more effective than 
vitamin C in trapping oxygen radicals(2). The protective 
role of PC through its free radical scavenging property 
both in vitro and in vivo has also been demonstrated 
by Ye et al., (1999)(13). The electronic configuration 
of PC allows easy release of electrons to free radical 
species (R.) such as superoxide anion, hydroxyl, peroxyl 
and nitric oxide radicals. By release of electrons, the 
radical character of the ROS is transferred to PC (P.). 
PC structure determines relative ease of oxidation 
and free radical scavenging activity(14). PC have been 
suggested to be superior to flavonols in their antioxidant 
capacity since oxidation of PC predominantly produces 
semiquinone radicals that couple to produce oligomeric 
compounds through nucleophilic addition. In other 
words, the presence of electron-donating groups 
attached to the aromatic ring such as –OH ought to 
increase the ease of hydrogen atom abstraction and, 
consequently, antiradical performance, whereas groups 
with electron-withdrawing properties such as –COO- 
should have the opposite effect(15). Although electron-
donating –OH groups are attached to the aromatic ring 
in PC, the hydrogen atom is more easily abstracted. This 
could be the reason why PC shows antiradical activity 
at the concentrations employed as shown earlier(16). 
Chemically, the important features of flavonoids, are 
their remarkable antioxidant properties. 

The hydrogen donating substituents (hydroxyl 
groups) attached to the aromatic ring structures of 
flavonoids, enable them to undergo redox reactions 
scavenging free radicals more easily and the stable 
delocalization system, consisting of aromatic and 
heterocyclic rings as well as multiple unsaturated bonds, 
helps to delocalize the free radicals. Chemical structure 
determines the relative ease of flavonol or PC oxidation 
and free radical scavenging activity although the 
presence of galloyl groups and the number and position 
of hydroxyl groups (based on redox potential) enhance 
antioxidant activity(16). 
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Metal chelating activity

The presence of free state iron and copper in biological 
systems catalyzes free radical reactions such as Fenton 
and Haber-Weiss reactions. In the Fenton reaction, iron 
catalyzes the generation of hydroxyl radicals. The ability 
of PC to bind such divalent transition metals effectively 
reduces the concentration of these cations and thus the 
extent of oxidative activity(17) . Facino et al., (1996)
(18) have indicated that PC strongly complexes iron and 
copper cations in the ratios of Fe2+/ procyanidin (2:1) 
and Cu+/procyanidin (4:1) respectively. Results of an 
investigation involving the effect of PC hydroxylation 
patterns and degree of polymerization on aluminum 
chelating capacity reveal that hydroxyl groups are 
essential sites for metal chelation, o-dihydroxyl phenyl 
groups of the B ring in particular, and that increasing 
the degree of polymerization leads to higher stability of 
tannin-metal complexes(19).

Biological potential of PC

Antiinflammatory effects

 COX and lipoxygenase (LOX) play an important 
role as inflammatory mediators. They are involved 
in the release of arachidonic acid, which is a starting 
point for a general inflammatory response. Selected 
phenolic compounds are shown to inhibit both the COX 
and 5-LOX pathways and this inhibition reduces the 
release of arachidonic acid. The exact mechanism by 
which flavonoids inhibit these enzymes is not clear(20). 
PC efficiently restrain the inflammatory response of 
activated neutrophils in vitro and when absorbed in 
vivo,they could prevent the oxidative discharge at the 
sites of their adhesion(21).

Nitric oxide synthase (NOS) activity

While a small amount of NO is essential to maintain 
normal body function (homeostasis), a significant 
increase of NO synthesized by inducible nitric oxide 
synthase (iNOS) activates inflammatory process and acts 
synergistically with other inflammatory mediators(22). 
Catechin, EGCG, and other flavanoids repress NO 
production in macrophages and human peripheral blood 
mononuclear cells(23). Interestingly, EGCG is shown to 
exert its effect on iNOS expression and reduce the activity 
by competitively inhibiting the binding of arginine and 

tetrahydrobiopterin and it has been demonstrated that 
the gallate structure of this catechin is important for its 
action(24).

Antimicrobial activity

PC, well known for their high levels of antioxidants 
and polyphenols, have also shown promise as novel 
antimicrobial agents The polyphenol compounds may 
form aggregates with the toxin, in turn preventing 
its receptor binding and internalization into the host 
cell(24)25. The antimicrobial effects of several tannin 
extracts on yeast, filamentous fungi, bacterial and viral 
toxicity have been reviewed by Chung et al.,(1998)(26). 
Polymeric PC may be useful as suppressors of antibiotic 
resistance in Staphylococcus aureus and they also show 
promise as an alternative treatment to antibiotic use 
against Staphylococcus aureus infection(27).

Conclusion
PC exhibits protective and therapeutic effect 

and it appears to have significant protection against 
inflammatory diseases and could be developed as a safe 
drug for the same 
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Abstract
There is a mutually beneficial relationship present between the well being of oral tissues and nutrition in our 
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beneficial relationship.
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Introduction

Nutrition is one of the way to study about how the 
food impacts over the human body. It is the necessary 
supply of water, vitamins, fiber, minerals etc. Many 
of the general health issues could be stopped and also 
prevented with the supply of nutrition. The World 
Health Organization stated that malnutrition is condition 
in which body’s need of nutrition is not fulfilled hence 
failed to support growth, maintenance and some 
other specific functions1. Malnutrition could be either 
deficiency or over abundance of it. The term nutrients 
are commonly denotes both macro and micronutrients. 
There is a continuous interaction present between 
condition of oral cavity and nutrition 2.Malnutrition may 
impact the formation of oral cavity and the advancement 
of oral problems via altered tissue homeostasis, 
decreased resistance to microbial biofilms and decreased 
tissue repair capacity3. Under the absence of additional 
contributing factors, settled nutritional status should 
be taken into account for patients with refractory 

periodontitis, poor curing response to surgical procedures 
or repeatedly occurring oral disease. This is certainly true 
for aged sufferers and patients in institutional settings 
3-6. Nutrition impacts oral health and oral health impacts 
nutrition. This mutually beneficial relationship views 
better nutritional health causing good oral health and 
vice versa 7. Nutrition is a greater factor in infection and 
inflammation 8. Many reports stress out the continuous 
interactive relationship between malnutrition, easily 
spread diseases and the immune system. For example 
these infections in general encourages malnutrition 
, the malnutrition arouses the dysfunctions present 
in the immune system and this impaired immunity 
encourages and increases the easily spread diseases. 
In oral health, cavities , gum problems and many other 
diseases occurring in mucous membranes,, tongue 
and salivary glands are infectious and not only breaks 
the strength of the oral cavity, but also impacts over 
common health10. Periodontal diseases, described by 
frequent inflammation and a decline of bone and soft 
tissues which spread around the teeth, one of the general 
frequent infections present in most humans8. A healthy 
nutritious diet which includes the necessary supply of 
vitamins, proteins, micronutrients and important fatty 
acids can play a vital role in resisting the easy spread 
conditions includes periodontitis8,9. 
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Effect of Nutrition on Oral Health

Nutrition consumption affects the oral tissues in 
which the bacteria bind (i.e. teeth, epithelium, bone, 
collagen), and also the saliva8. Secretory proteins 
(mucin) present in the saliva creates a capable barrier 
in opposition to penetration, physical and chemical 
irritants, desiccation and bacteria10. Formation of 
glycoprotein such as mucin needs supply of vitamin 
A. Retinol deficiency can decrease the production of 
mucin, which leads to compromised flow of saliva, 
weakened tooth strength, and a significant increase in 
risk of cavities 10. Malnutrition is also described by the 
increase in production and secretion of stress, hormones 
(glucocorticoid) and decrease in production of insulin4.

Increased levels of cortisol in malnutrition causes a 
same kind of change in the content of this hormone in saliva 
and gingival fluid. Elevated circulating glucocorticoid 
levels, even at physiological concentrations, elicit 
macrophage dysfunction and reduce the production 
of cytokines in response to inflammatory stimuli. 
Cytokines play an important part in differentiation, host 
defenses, tissue damage and growth. Cytokines prevent 
the chemokines and the other cells that are also involved 
in attracting the inflammatory cells at the place where 
inflammation present. This also mainly affects the tissue 
curing process9. The relationship which is most common 
between oral well being and poor habits of nutrition or 
deficiencies is observed in the pathogenesis of cavities. 

There is a powerful connection between cavities and 
frequent intake of sugar and carbohydrates. A candida 
albicans infection has various factors of predisposition 
but the high diets of carbohydrates and folate or iron 
deficiencies have been thoroughly involved. Repeatedly 
occurring aphthous stomatitis which often is a milder 
condition, however worse cases maybe due to the 
deficiency of nutrition include B12 vitamin, iron and 
folate deficiencies. These deficiencies can also causes 
the atrophic glossitis or painful burning tongue at the 
end which is indicated by inflammation and defoliation 
of the tongue at the end. Dental erosion is the irreversible 
decline of the dental hard tissue caused by the chemical 
actions of acid dissolution but not connecting the 
bacterial plaque acid, and not openly connected with 
traumatic or mechanical factors or with tooth cavities. 
Erosion generally happens with attrition or abrasion. 

Attrition maybe described as open tooth-to-tooth contact 
wear, whilst particles migrating opposite and reaching 
the surface of tooth which results in abrasion. It is found 
that the usage of soft drinks has an erosive potential, 
especially in age groups 11, 12. 

Some of the alcoholic beverages such as cider 
and dry wine are also acidic 13, 14. Intake of alcohol is 
connected with gastric reflux and erosion may therefore 
be from both intrinsic and extrinsic sources 15. Instead 
of the total consumption of these drinks may be, the 
repetition is more critical in the process of erosion. Fresh 
fruits, to be specific the citrus fruits have the potential 
of erosion similar to the pickled food items with the 
presence of vinegar. The fruit drinks given through a 
feeding bottle acts as a comforters and maybe harmful 
specifically to infant children. From those practices, 
severe dental destruction has been revealed 16. There is 
a relationship present in between the periodontal issues 
and calcium consumption. Maybe this is happening due 
to the construction of density in the alveolar bone that 
holds the teeth. Calcium is essential for healthy tooth, 
bone growth, muscle compressions & expansions and 
extra functions. The role of vitamin C in the process 
of repairing a healthy connective tissue with its own 
antioxidant properties and maintenance activities tells 
about the relation between vitamin C and periodontal 
disease. The micronutrient fluoride is having a critical 
role in oral health. Fluoride addition process in public 
potable water supply is believed and rates as one among 
the top and effective preventive public health measures 
ever undertaken. Fluoride also decreases the tooth 
cavities by various mechanisms. The fluoride ion may 
become a part of enamel, which makes it more resistant 
to cavity. Adding to that, fluoride may control the 
movement of oral microbes, decreasing the generation 
of organic acids. Nutritional deficiencies can be having 
a largely affecting the function of oral cavity. 

Taste sense may become changed. Normal food 
may taste bitter and bland. The saliva generation 
may be decreased and this can cause mastication and 
swallowing process as a severe painful one and difficult. 
This brings the malnutrition from inability to eat or loss 
of desire to eat food. Nutrient deficiency also induces 
the new indications and more extra oral health diseases. 
Medications for the management of systemic disease can 
also cause the malnutrition which stands as a proof for 
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oral health diseases. Let us say for example, potassium 
deficiency is frequently occurring due to diuretics 
in patients with higher rate of blood pressure. It also 
induces raw sensations, burning mouth and sore tongue 
while drinking, talking and eating. Potassium deficiency 
also induces the gingival bleeding. Consuming a good 
balanced diet is needed to maintain well being of tooth 
and oral health. 

The nest food options consists of chicken, nuts, 
meat, milk and cheese. The food items mentioned here 
are believed to be protect enamel by delivering the 
needed amount of phosphorous and calcium for the 
process of remineralization. Ending a meal with milk or 
cheese will neutralize intra-oral acid 17. The additional 
food option consists of vegetables and strong/crunchy 
fruits (example, pears, apples etc). These foods contain 
high amount of water, which helps in dilution of sugar 
& its effect they have and also stimulates saliva to flow 
which supports to guard against decay by cleaning away 
the buffering acid and the food particles. Acid nature 
foods including citrus fruits such as orange, lemon and 
tomatoes should be consumed as a portion of a greater 
meal to reduce the acidic surroundings intraorally. The 
top beverage option consists of water (to be specific 
fluoridated water), milk and sugarless or unsweetened 
tea. Drinking sugar containing beverages should be 
restricted. These food items are having greater volume 
of sugar and/or they can be sticky to tooth, which could 
act as power source for bacteria. Adding to that cough 
syrups and drop should be consumed only at the needed 
time. 

Effect of Poor Oral Health on Nutrition

Bad oral health can impact in the quality of diet 
and consumption of nutrient in a manner that possibly 
increases the risk of various systemic diseases7. Tooth 
loss can be the consequence in chewing troubles due to 
inadequate occlusive surfaces7. Lowered masticatory 
power changes the food choice and quality of diet, which 
could strike nutritional status 18. Oral pain occurring due 
to cavities, advanced periodontal disease, soft tissue 
lesions or poorly fitting prostheses may also cause the 
modifications in diet and subsequent nutritional status7. 
Most of the studies related to tooth loss and nutrition 
indicates that nutrient consumption grows worse in 
quality with lesser teeth 7. In a study, participants 
with maximum number of teeth have consumed lesser 

calories, maximum vegetables fiber, carotene and fewer 
saturated fats, cholesterol, comparing to their other 
participants who got lesser tooth 19. Among community-
dwelling elderly, edentulousness is a critical risk for loss 
of weight, as chewing trouble or oral difficulty due to 
poorly fitting dentures can lead to dislike of food and 
decrease in nutrient consumption 18. In addition to 
that it is also found that denture-wearing persons are 
consuming high amount of refined carbohydrates, sugar, 
cholesterol comparing to dentate persons 7. Such harmful 
changes in food options may increases the danger of 
multiple systemic diseases. As masticatory efficiency 
becomes lowered, some individuals skipping food that 
are tougher to chew including stringy foods like beef or 
steak, crunchy foods like raw carrots, and dry, solid food 
like crusty bread. A person with lower chewing ability 
may over cook or prepare too fresh foods to change 
them much easier to intake. Wide array of nutrients are 
impacted by these activities, including food constituents 
which are crucial to prevent cancer and cardio attacks, 
and to protect cells and fight the indications of aging. 

Conclusion

Malnutrition can worsen oral health and bad oral 
heath could indirectly leads to malnutrition. To breach 
this harmful circle, good nutritional habits must be 
followed. Dentists should be held accountable for giving 
proper counseling to patients about diet and its relation 
to oral hygiene. Nutritional risk evaluation should be 
carried out during the starting phase and periodic dental 
examination. Supervising and follow-up should add 
periodic diet recall to assess counseling result. To gain 
the complete health of a person, oral health guidelines 
and queries about oral health troubles and the use of 
dental prostheses should be integrated into nutritional 
assessment protocol. 
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Abstract
Breast cancer accounts for 19-34 % of all cancer cases among women in India. There is a high mortality 
associated with breast cancer due to late stage diagnosis, as patients usually present at an advanced stage 
of the disease. This can be attributed to factors like lack of awareness among the patients and non-existent 
breast cancer screening programs. This study highlights the need for awareness about breast cancer among 
women, propagation of valid information regarding the disease and promotes early detection of breast cancer 
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Aims and Objectives

• To assess the awareness about breast cancer 
among female patients who are attending the out-patient 
department of a tertiary care hospital.

• To assess the knowledge about the symptoms 
for early detection of breast cancer and its outcome 

• To assess the knowledge about the investigations 
and treatment for breast cancer. 

Methodology 

 Study Design

  - Cross-sectional study

 Study Setting

  -Hospital based setting

 Sample Size 

 -1000 cases 

 Study Population

 - The study population were women attending a 
tertiary care hospital opd and above the age of 18 yrs.

 Research Instruments

Researchers developed questionnaire consisting of 
nineteen (19)  items were used. The questionnaire 
was divided into four (4) sections.  Section one contains 
demographic information of the respondents while  
section two contains information on the knowledge 
about the symptoms for  early detection of breast cancer 
and its outcome, section three contains  information 
on the respondents knowledge about investigations for 
breast  cancer , section four contains knowledge about 
treatment modalities . 

Data Collection Procedure

Data for the study were collected using self 
designed structured questionnaire. The instrument was 
tested for validity and reliability by an expert in the field 
and all corrections were corrected before final usage. 
It consisted of closed and open ended questions that 
were used to collect data that would meet the objectives 
of the study. The questionnaire was distributed to all 
respondents and the same was interpreted to those who 
were non literate, and all questionnaires were retrieved 
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from the respondents. The questionnaire has four sections. 

Results
Table 1 : Demographic data of respondents

AGE [years] FREQUENCY PERCENTAGE (%)

18-25 538 51.53

26-35 215 20.59

35-45 171 16.38

Above 45 120 11.49

Overall 1044 100.00

Literacy Frequency Percentage

Literate 1006 96.36

Illiterate 38 3.64

RELIGION Frequency Percentage

Hindu 758 72.60

Muslim 175 16.76

Christian 201 19.25

Others 15 1.43

OCCUPATION Frequency Percentage

Farming 258 24.71

Housewife 647 61.97

Students 39 3.73

Hospital workers 45 4.31

Others 55 3.35

Table 2: Awareness among females about breast cancer according to their age

Sl.No Age Mean age ± SD Mean score ± SD

1 18-25 20.226±2.8929 11.594±2.31731

2 26-35 31.065±3.21 11.827±2.3607

3 35-45 39.672±2.4297 11.7193±2.418

2 Above 45 55.158±7.549 11.5833±2.4065

5 Overall 29.659±12.30589 10.691±2.3356
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Table 2 shows the mean and standard deviations of females according to their age. The highest mean and 
standard deviation comes from above 45 years of females (55.158±7.549) 

Table 3: Awareness among females about breast cancer according to their literacy

Sl.No Literacy Mean age ± SD Mean score ± SD

1 Literate 29.6878±12.3409 11.961±2.3356

2 Illiterate 28.894±11.465 10.868±2.6627

Table 3 shows the mean and standard deviations of females according to their literacy. The highest mean and 
standard deviation comes from literate females (29.6878±12.3409) 

Table 4: Mean percentage of awareness among females about breast cancer according to their age.

Sl.No Age Mean score Standard Deviation Mean percentage

1 18-25 11.594 2.31731 52.703

2 26-35 11.827 2.3607 53.763

3 35-45 11.7193 2.418 53.269

4 Above 45 11.5833 2.4065 52.65

5 Overall 10.691 2.3356 48.59

 Table 4 shows the mean percentage of awareness among females about breast cancer according to their age. 
It shows that females aged between 26 to 35 has highest knowledge about awareness (53.763). 

Table 5: Mean percentage of awareness among females about breast cancer according to their literacy.

Sl.No Age Mean score Standard Deviation Mean percentage

1 Literate 11.961 2.3356 53.144

2 Illiterate 10.868 2.6627 49.401

Table 5 shows mean percentage of awareness among females about breast cancer according to their literacy. It 
shows that literate females have highest knowledge (53.144) when comparing to illiterate females (49.401) 
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Table 6: Knowledge about symptoms among females about breast cancer according to their age.

Sl.No Age Mean score Standard Deviation Mean percentage

1 18-25 3.172 1.2043 52.88

2 26-35 3.265 1.2033 54.41

3 35-45 3.3040 1.2929 55.068

2 Above 45 3.225 1.141 53.75

5 Overall 3.0576 1.2405 50.9609

Table 6 shows the mean percentage of knowledge about symptoms among females about breast cancer according 
to their age. It shows that females aged between 35 to 45 have highest knowledge about awareness (55.068). 

Discussion

Breast cancer is the most common malignancy 
affecting women, with more than one million cases 
occurring worldwide annually. In India, it is the second 
commonest cancer among females. Though it can be 
detected early by self and clinical breast examination or 
mammography, in our country only 15% patients present 
in the localized stage; in 75% regional lymph nodes are 
already involved while 10% have distant spread at the 
time of reporting.(1) This is due to lack of awareness and 
nonexistent breast cancer screening programmes. Early 
detection and prompt treatment offer the greatest chance 
of long term survival and breast self examination (BSE) 
seems to be an important viable optional substitute for 
early detection of cancer.(2)

The study was carried out to find out the awareness 
among female patients about breast cancer who are 
attending a tertiary care hospital opd . Findings from 
this study however revealed that majority of women 
had insufficient knowledge about breast cancer . These 
findings were similar to those of these studies of other 
Asian countries showing below average awareness 
about the existence of breast cancer and their symptoms. 

Our findings confirmed the previous reports (3-5) 
that the deficit in the knowledge of symptoms and risk 
factors might be the reason for the delayed presentation 
in breast cancer in developing countries . However , 
in developed nations where there is a diminution in 
mortality secondary to early detection and improved 
treatment modalities (6-7) , delayed presentation remains 
a problem for older women as seen in British , American 

and Australian women(9)

It is also noteworthy that illiterate women lack 
sufficient knowledge on risk factors and management of 
breast cancer. 

Conclusion

In this present study 1044 females who participated 
were above the age of 18 years . Their overall mean 
knowledge score is 48.59. This level of knowledge 
about breast cancer is inadequate. This study highlights 
the need for more educational programmes to provide 
comprehensive information about breast cancer thereby 
helping in early detection and prompt reporting of breast 
cancer for the better treatment. 
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Abstract
Hallucination occurs in different modalities (olfactory, tactile, gustatory, visual, and auditory).  Auditory 
hallucination is the most common among them. It is a form of hallucination that involves perceiving sounds 
without external auditory stimulus. It is most common among people with psychotic disorder (schizoprenia). 
It is also seen in people with hearing impairment. Hallucinations may also be present in 10–15% of normal 
healthy individuals. This case study discuss about an adult female of 88 years who reported with a complaint 
of auditory hallucination for the past 2 years and focuses on the rehabilitation provided and highlights the 
use of amplification devices on tinnitus and similar disorders. 

Keywords: Auditory hallucination, Hearing Impaired, Pure Tone Audiometry

Introduction

Auditory hallucination is defined as auditory 
complex perceptions that may include music, people 
talking, or other sounds which occur in the absence 
of external stimulation and which are perceived 
temporarily as real (2). 

Studies done on Auditory Hallucination reveal that 
it is also common in people with hearing loss and 
increase with the hearing loss severity. The prevalence 
of Auditory Hallucination in the general population is 
13.2% .The management for auditory hallucination 
depends on the etiology of it, which varies widely. 
Different etiologies require different form of treatment 
approach. So it is crucial for the patient to receive 
an correct diagnosis. This case report describes 
auditory hallucinations in an 68-year-old female and the 
management for auditory hallucination in such patients.

Case Presentation

A 68 year old woman was referred to the 
Department of Audiology with the chief complaint of 
hearing speech sounds that leads to sleep disturbances 
and daily activities which affects her quality of life. A 
detailed case history was taken. The patient complained 

of reduced hearing since 7 years and was using hearing 
aids for the past 5 years in both ears. But now she 
uses hearing aid in the left ear which benefits her 
better than the other ear. The patient hears the voice 
sounding “ram,ram,ram” frequently, added to a constant 
repetition of sentences/questions that the patient was 
engaged in. This was seen only in the Right ear. A Pure 
Tone Audiometry (PTA) was carried out. The PTA 
result reveals Right ear - Profound hearing loss and 
Left ear - Severe mixed hearing loss. Tinnitus matching 
and masking test was carried out. The Tones presented 
did not mask the voice that was heard inside the ears. 
Aided audiometry was done by testing bilaterally 
using Hansaton Flow UP hearing aids (clinical hearing 
aid) and also the patient’s own hearing aid. It reveals 
trial hearing aids were better the patient’s own hearing 
aid, Left ear had more benefit than the right ear. Benefit 
was better in bilateral fitting.

A portable cassette tape player with intra-aural 
headphones was used, allowing continuous play for two 
hours. The tape consists of pure music. Hallucinations are 
stopped temporarily during and after she listened to the 
cassette player.

 

Cassette tape recorder with pure music 
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Discussion:

The prevalence of auditory hallucination ranges from 
12% in the group with unilateral hearing impairment 
and 24% in the most severely impaired group. This first 
comprehensive overview the literature highlights is the 
fact that hallucinations occur in a substantial minority 
of healthy older adults in the general community(3). The 
group with hallucinations had significantly increased 
percentage of tinnitus in comparison to the non-
hallucination population. Hallucination is hearing voices 
that affect the day-to-day life activities. Epidemiology 
studies reveal that about 50% of individuals with hearing 
loss also have tinnitus. It can be permanent or temporary. 
There always lies confusion between hallucination and 
tinnitus. Tinnitus is a kind of continuous tone heard in the 
ear which is generated by the outer hair cells present in 
the inner ear which is heard as a ringing sound, buzzing 
sound etc… Hallucination is repeated hearing of any 
experienced words, phrases or even sentences such as 
‘hello’, ‘tell me, what is your name? Etc… Management 
for hallucination could be Tinnitus Retraining Therapy 
where the gain in amplification devices is increased 
such as hearing aids. Cassette tape recorder can be 
given with pure music where the patient should listen 
to it for a certain period of time which can lead to 
reduction in hallucination. We have tried giving various 
therapies regarding auditory hallucination but patient 
did not follow-up regularly.
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Abstract
Introduction: Perianal fistula is one of the common gastrointestinal pathology with significant morbidity. 
Goodsall’s rule states that the posterior perianal fistulas have the fistulous tract that opens into the anal canal 
in the midline posteriorly, sometimes taking a curvilinear course and anterior perianal fistulas will have a 
radial fistulous tract.

Objectives: To assess the accuracy of Goodsall’s rule in perianal fistulas on comparison with Magnetic 
Resonance (MR) fistulogram findings. 

Materials and Methods: A total of 45 cases with perianal fistula underwent pre-operative MR Fistulogram 
assessment. Fistulas were divided into anterior and posterior fistulas based on MR Fistulogram findings. 
Accuracy of Goodsall’s rule in all the perianal fistulas visualised on MRI was assessed. 

Results: Out of 45 patients, 10(22.2%) patients had anterior fistulas and rest of 35(77.8%) patients had 
posterior fistulas. Goodsall’s rule was valid in 28(62.2%) patients. Seventeen (37.8%) patients did not follow 
Goodsall’s rule. Goodsall’s rule was found to be more accurate in anterior fistulas than posterior fistulas. 

Conclusion: MR Fistulogram has high accuracy of detecting perianal fistulas. Goodsall’s rule may not be 
valid in all the cases of perianal fistulas. Goodsall’s rule is more applicable in anterior fistulas. Posterior 
fistulas do not strictly adhere to Goodsall’s rule with many of them showing linear tracts. This information 
is useful for pre-operative planning of fistula treatment.

Key words: Anal fistula, Fistulogram, Goodsall’s rule. 
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Introduction

Perianal fistulisation is one of the important 
gastrointestinal tract pathology with substantial 
morbidity. Perianal fistula is an abnormal fistulous 
connection between the skin of the perineum and the 
anal canal. Prevalence is about 0.01% and predominantly 
affects young males, with a male-to-female ratio of 2:11. 
Causes of perianal fistulas include perianal gland sepsis, 
Crohn’s disease, tuberculosis, trauma during childbirth, 

pelvic infection/malignancy and radiation therapy, with 
perianal gland sepsis being the commonest cause2. 
Most common presenting symptom is discharge (65% 
of cases), but local pain due to inflammation is also 
common1. Perianal fistulas are classified into anterior 
fistula when external opening is anterior to transverse 
anal line and posterior fistula when external opening is 
posterior to transverse anal line3.

In 1900, David Henry Goodsall described a rule 
after him, which predicts the position of the internal 
opening of the perianal fistula in relation to its external 
opening3. There are many classification systems 
used to describe perianal fistulas. Sir James Parks in 

DOI Number: 10.37506/ijfmt.v14i4.11673
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1976 introduced a classification system for perianal 
fistulas which is still practised. St James’s University 
classification is a commonly used perianal fistula 
classification which is Magnetic Resonance (MR) 
Imaging–based classification. It consists of five grades 
and it relates the Parks surgicalclassification to anatomy 
seen at MR imaging in both axial and coronal planes4. 
This classification deals with the demonstration of the 
primary fistulous track, secondary ramifications and 
associated abscesses. Goodsall’s rule3 states that if the 
perianal skin opening is posterior to the transverse anal 
line, the fistulous tract will open into the anal canal in 
the midline posteriorly, sometimes taking a curvilinear 
course. A perianal skin opening anterior to the transverse 
anal line is usually associated with a radial fistulous 
tract. An exception to the rule are anterior fistulas lying 
more than 2.5 cm from1 the anus, which may have a 
curved track (similar to posterior fistulas) that opens into 
the posterior midline of the anal canal. Data regarding 
the positive predictive value have been inconsistent with 
different studies showing a wide variance in results2. 

Materials and Methods

Forty eight consecutive patients with clinical 
diagnosis of fistula-in-ano attending the surgery 
outpatient Department of Sree Balaji Medical College & 
Hospital, Chennai, India, were referred to the Radiology 
Department for MRI Fistulogram between January 
2016 and September 2016. Three patients who were 
claustrophobic for MRI study were excluded from the 
study. Finally, 45 patients who underwent MRI were 

included in the study. Detailed clinical history taking 
and a thorough examination were done for all the 
patients. Study was done using HITACHI Aperto MRI 
scanner (Hitachi Corporation, US). This study group 
comprised of 42 males and 3 females. Age group of 
the patients ranged from 18 – 80 yrs with mean age of 
42.5 years. Prior informed consent was obtained from 
all the patients. Ethical approval was obtained from 
Institutional ethical committee to conduct the study. MR 
Fistulogram protocol included T1W Axial, T2W and 
STIR Sequences in Axial, Coronal and Sagittal planes 
[Table 1]. Clinical findings of perianal fistulas were 
correlated with MRI findings to assess the accuracy of 
the Goodsall’s rule in predicting the internal opening of 
the tract, using appropriate statistical tests such as Chi-
Square test. Data was analyzed using SPSS Version 20 
statistical software. 

Results

Out of the 45 patients, 10 patients (22.2%) had 
anterior fistulas and rest of 35 patients (77.8%) had 
posterior fistulas [Figure 1]. Fistulas with curved 
tracts were more common than those with linear tracts. 
Goodsall’s rule was valid in 28 patients (62.2%). 
Seventeen patients (37.8%) did not follow Goodsall’s 
rule [figure 2 and 4]. Eight of the ten anterior fistulas 
followed Goodsall’s rule, with linear tracts (80.0% 
accuracy). Twenty of 35 posterior fistulas followed 
Goodsall’s rule (57.2% accuracy) [Figure 3 ]. Goodsall’s 
rule was found to be more accurate in anterior fistulas 
than posterior fistulas. 

Table 1: Protocol used for MRI fistulogram 

Parameters T1W FSE T2 FSE T2 FSE T2 FSE STIR STIR STIR

Imaging plane Axial Axial Coronal Saggital Axial Coronal Saggital

TR/TE(msec) 995/17 880/105 6800/105 6400/105 8200/15 7600/15 7200/15

FOV(cm) 26 x 26 26 x 26 26 x 26 26 x 26 26 x 26 26 x 26 26 x 26

Section 
thickness(mm) 3.5 3.5 3.5 3.0 3.5 3.5 3.5

Intersection gap(mm) 4.5 4.5 4.5 4.0 4.5 4.5 4.5

Matrix 256 x 256 256 x 256 256 x 256 256 x 256 256 x 256 256 x 256 256 x 256

NSA 2 2 1 2 2 2 2
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MRI- Magnetic resonance imaging; T1W FSE- T1 weighted Fast Spin Echo; T2 FSE- T2 Fast Spin Echo; STIR- 
Short Tau Inverse Recovery; TR- Time of Recovery; TE- Time of Echo; FOV- Field of View; NSA- Number of 
Signal Averages 

Table 2: Goodsall’s rule accuracy in following studies:

Authors

Accuracy of 
Goodsall’s rule 

in anterior 
fistulas

Accuracy of 
Goodsall’s rule in 
posterior fistulas

Overall  
accuracy Gold standard used

Mallick and Kamil 54% 46% ---- Intraoperative findings

Alexander et al 66% 29% ---- Intraoperative findings

Cirocco-Reilly et al 90% 49% ---- Intraoperative findings

Barwood et al 91% 69% ---- Intraoperative findings

Gunavardhana and Deen ---- ---- 59% Intraoperative findings

Hiranyakas et al ---- ---- 58% Endoanal ultrasound 

Our Study 80.0% 57.2% 62.2% MR Fistulogram 

Figure and figure legends

Figure 1: Bar diagram showing the number of anterior and posterior fistulas in our study. 
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Figure 2: Bar diagram showing the accuracy of Goodsall’s rule in our study. 

Figure 3: Bar diagram showing the number of linear and curved tracts amongst the anterior and posterior 
fistulas in our study. 
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Figure 4. a,b: Axial (a) T2 weighted MRI showed linear posterior fi stula (arrow) with external opening at 
5’o clock and internal opening at 6’o clock position. Coronal (b) T2 weighted MRI showed linear posterior 

fi stula (arrow) with external opening and internal opening at 5’o clock. Goodsall’s rule does not hold good in 
these cases. 

Discussion 

Perianal fi stulas while easy to diagnose, requires a 
thorough preoperative evaluation to map out the type 
and course of the tracts. Identifi cation and localization of 
the entire crypto glandular fi stula, including the external 
opening, the primary tract, secondary tracts, abcesses, 
and the internal opening are essential for classifi cation 
and treatment. Inadequate assessment of the fi stula may 
result in a simple fi stula developing into a complex 
fi stula, and failure to recognise secondary extensions 

can result in recurrent sepsis and a protracted clinical 
course5. 

Three main radiological imaging techniques used in 
assessment of perianal fi stulas are contrast fi stulography, 
endorectal ultrasonography and magnetic resonance 
imaging6. MRI imaging of perianal fi stulae relies on 
the inherent high soft tissue contrast resolution and its 
multiplanar display of anatomy. In one of the early studies 
on MR fi stulogram, Lunniss et al reported a concordance 
rate of 86- 88% between MRI and surgical fi ndings7. 
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Subsequent studies have suggested that MRI is more 
accurate than even surgical exploration of tract8. Hence 
MR imaging has emerged as the imaging technique of 
choice for preoperative evaluation of perianal fistulas, 
providing a highly accurate, rapid and non invasive 
means of performing pre-surgical assessment. 

T2W images (TSE and fat suppressed) provide 
good contrast between the hyperintense fluid in the tract 
and the hypointense fibrous wall of the fistula, while 
providing good delineation of the layers of the anal 
sphincter9,10. The exact location of the primary tract 
(ischioanal or intersphincteric) is visualized on axial 
images, the presence of disruption of the external anal 
sphincter differentiates a trans-sphincteric fistula from an 
intersphincteric one. The internal opening of the fistula 
is also better seen in this plane. Coronal images depict 
the levator plane, thereby allowing differentiation of 
supralevator from infralevator infection. A combination 
of an axial and a longitudinal series (coronal and sagittal) 
will provide all the necessary details.

However, in places without access to MRI, 
preoperative planning is based on the long-standing 
Goodsall’s rule. There have been quite a few studies 
assessing the diagnostic accuracy of the Goodsall’s 
rule in comparison with surgical findings, endoanal 
ultrasound and MRI [Table 2]. Almost all the studies 
showed that Goodsall’s rule is more accurate in anterior 
fistulas than with posterior fistulas13-17. In our study, 
we found that Goodsall’s rule was accurate in 80% of 
cases with anterior opening and 57.2% of cases with the 
posterior opening with overall accuracy of 62.2%. 

As the study revealed that the Goodsall’s rule is 
not completely accurate in establishing the tract of the 
fistulae, the authors recommend that all cases of perianal 
fistula be thoroughly investigated preoperatively with 
MR fistulogram, which has a high accuracy of 80-
90%11,12. These findings were consistent with the 
published papers regarding the same13-17.

Conclusion

This study proves that Goodsall’s rule may not be 
valid in all the cases of perianal fistulas. Goodsall’s rule 
is more applicable in anterior fistulas. Posterior fistulas, 
which are more common than anterior fistulas, do not 
strictly adhere to Goodsall’s rule. It has to be kept in 

mind when proceeding for surgery without preoperative 
MRI in unavoidable situations. MRI is the investigation 
of choice for perianal fistulas and should be done 
whenever available.
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Abstract
Facial nerve palsy is the common problem of facial muscles weakness and facial appearance, mainly resulting 
of temporary or permanent damage of any structures innervated by the facial nerve. It can be congenital or 
acquired. About 45 to 75 % of unilateral facial nerve palsy cases are still idiopathic. Facial palsy impairment 
significantly affects swallowing, articulation, and lip sufficiency. Diminished facial expression can pose 
challenges in face-to-face communications that affects their psychological consequences which lead to 
negative impact on the quality of life. This article reviews on the assessment and management for the 
communication and quality of life. Speech-language therapy in facial paralysis aims in the rehabilitation of 
oral functions such as verbal and non-verbal communication, swallowing and vegetative skills. 
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Introduction

Facial paralysis is a common problem that affects 
facial appearance, and involves the paralysis of any 
structures innervated by the facial nerve. Facial palsy can 
be classified into two categories encountered in clinical 
practices: peripheral and central facial palsy. Peripheral 
facial palsy is the result of a nerve dysfunction in the 
pons of the brainstem where the weakness is in upper, 
middle and lower one side of facial muscles. This may 
cause asymmetry in the face and difficulty in articulation, 
eating, drinking and saliva control. Whereas central 
facial palsy is the result of nerve function disturbances in 
the cortical areas where the lower half of one side of the 
face is affected. Facial nerve palsy may also be present 
as a complication of several diseases such as acute and 

chronic otitis media, cholesteatoma, mastoiditis and 
meningitis [2]. 

Review Summary

The peripheral paralysis of the seventh cranial nerve 
is characterized by motorial, sensorial and visceral 
deficits of the hemi-face involved. Facial asymmetry is 
noticed during examination: the facial creases, nasolabial 
fold disappearance, dropping of mouth in the affected 
side (with possible saliva leakage), widening of eyelids, 
dynamic signs are represented by the inability to whistle, 
puffing cheeks, frowning and closure of eyelid[3]. 

Etiology

A high amount of evidences implies that Bell’s 
palsy is caused by latent herpes viruses (herpes simplex, 
herpes zoster) which are being reactivated from cranial 
nerve ganglia. 

Different causes may result in secondary facial 
palsy but it’s hard to decide which cause is responsible 
for the clinical picture but it is important to differentiate 
between the primary and the secondary forms since 
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it has an effect on the therapeutic management and 
prognosis significantly [4]. A study by Valenca et al,with 
180 patients, resulted that Bell’s palsy was associated 
12% in arterial hypertension, 11% in diabetes, 4% in 
pregnancy or puerperium in 1% in neurocysticercosis [4].

Unilateral facial paralysis can be suspected in 
very young children and in newborns when there is 
absence of front and nasolabial groove motility, there 
is also asymmetry of the face with buccal deviation 
when crying. In cases of severe paralysis in children 
they cannot close the eye due to a complete absence of 
movement on the affected side and there is an asymmetry 
of the face at rest. In newborns, this condition can also 
hamper breastfeeding [5]. 

Degree:

The degree of paralysis represents the prognosis 
of the condition, patients with partial paralysis have 
a better prognosis. The scale used to characterize the 
degree of facial paralysis is House- Brackmann Facial 
Nerve Grading System. It consists of scale I to VI from 
normal to complete paralysis. Based on the function of 
rest and effort intermediate grades vary. 

According to House- Brackmann scale, the Ⅱ degree 
has a good outcome, while the Ⅲ and the Ⅳ degrees are 
associated to moderate residual dysfunctions. Whereas 
Ⅴ and the Ⅵ degrees have poor possibility of recovery 

[6, 7]. 

Recovery:

In Bell’s palsy, most patients (85%) will have a 
partial recovery within 3-4 weeks and complete recovery 
in 61% within 6 months [8]. Of the patients who do not 
recover, sequela was slight in 12% of patients, mild in 
13%, and severe in 4% [9]. The prognosis for Bell palsy, 
even if left untreated, is good for most patients. However, 
about 30% of those who are untreated will have a 
poor recovery, with continuing facial disfigurement, 
psychological difficulties and facial pain [10, 11]. 

Oral structures:

Facial paralysis that affects the lip musculature 
can significantly affect swallowing, articulation, and 
lip sufficiency [12]. The lip is an important aesthetic 
feature of the face and functionally important in speech 

and swallowing. In reversible paralysis where the facial 
muscles are physiologically intact, reinnervation of the 
orbicularis oris and other extrinsic lip muscles provide 
the best chance for restoring tone and oral competence. 

Articulation & Swallowing:

In articulation, errors in labial consonants were 
observed and more specifically the weak pressure 
articulation of /f/ was the most common articulatory 
errors. They also have difficulties in generating bilabial 
consonants. The perceived errors in the intelligibility test 
were seen in labials and vowels. Adequate interlabial 
pressure is necessary to prevent anterior bolus spillage 
and drooling. To generate the bilabial plosive sounds 
/p/ and /b/, airflow from the lungs is interrupted by 
complete lip closure. Production of the consonants 
/f/ and /v/ require lower lip tension for controlled and 
precise airflow [13].

Difficulties observed while eating were food 
leakage in the corner of the mouth, residue in the mouth 
after meals, difficulty getting food from the spoon with 
the lips and difficulty in chewing food with molar teeth. 
Few report of having difficulty in controlling saliva 
(drooling) but it is not present in all cases of facial nerve 
palsy. The orbicularis oris and extrinsic perioral muscles 
maintain the form, tone, and movement of the lips. The 
orbicularis oris muscle works together with the superior 
pharyngeal constrictors and buccinators to generate 
positive pressure during the oral phase of swallowing. 

Quality of Life:

Face to face contact is an essential component of 
human interaction. Consequently, the facial paralysis can 
have a significant negative impact on one’s psychosocial 
well-being. Therefore it is crucial in identification 
and management of patients to optimize normal facial 
function[10,14]. In hemi-facial palsy, it is important to 
note that psychological distress rather than functional 
impairment because it is found as the most significant 
predictor of social disability. 

The Facial Clinimetric Evaluation (FaCE) Scale is 
an instrument that covers six different domains: facial 
movement, facial comfort, oral function, eye comfort, 
lacrimal control and social function. 
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A study done by Ryzenman et al found that females 
and younger patients who got facial palsy and eye 
problem due to acoustic neuronal surgery were less 
satisfied with their appearances [15]. A study done by Fu 
et al found that higher levels of anxiety was found to be 
in females than males but same level of depression and 
there were no significant association between severity 
of facial palsy and distress levels [16]. According to 
Pouwels, the left side of facial palsy was not giving the 
patient true image but right side palsy showed them a 
true image of their face [17]. 

Facial symmetry was seen during the emotional 
expressions; left hemiface was found to have profound 
emotional expressions and they also got lower FaCE 
social functional scores and no significant differences 
were found to be in right side, left side or bilateral 
palsy [18].Scores of FaCE sub domains changed due to 
treatment taken prior, duration of condition, cause of 
the problem and age. Studies show that low score in 
oral functions, eye comforts and social functions sub 
domains for participants who had treatments prior. 

Management:

Orofacial exercises have been applied as a 
rehabilitation tool in patients with lip weakness after a 
stroke and other neurodegenerative diseases. Although 
normative data for lip strength by age and sex are 
available, quantitative data in facial paralysis are limited 

[19]. Quantitative labial strength data for patients with 
facial paralysis is important in selecting and evaluating 
the effectiveness of treatment options.

Myofunctional exercises have an objective to 
accelerate the nerve regenerative process and also the 
resumption of movements and functions of the muscles 
in the facial mimicry, preventing muscle atrophy which 
would damage the recovery process [20]. 

When facial paralysis affects facial expression, the 
ability for nonverbal communication is affected, which 
directly influences socialization and communication[41]. 
Speech-language therapy in facial paralysis aims the 
rehabilitation of oral functions such as speaking, chewing, 
swallowing and facial expressiveness. Intervention 
must start in the early stages, for the recovery of the 
functions depends on the kind of impairment of the 
nerve, degree and time duration for the reinnervation, as 

well as the motor and sensory connections. To achieve 
this, myotherapic exercises are used in addition to 
conventional exercises, in order to work with the facial 
muscles. [22]. 

Discussion

It is noted that peripheral facial nerve palsy is seen 
not only in adults but also seen in children. Nevertheless, 
facial nerve palsy has been much more intensively 
investigated in adults than in children. There are also 
some important differences despite a lot of similarities 
concerning pathogenesis, treatment, and outcome. Facial 
nerve palsy appears 2–4 times less frequent in children 
than in adults [23]. Facial paralysis is well known to cause 
the variety of functional, aesthetic and psychological 
consequences.

In the study by Secil et al., prevalence of 55% 
distributed in oropharyngeal swallowing which is in 
accordance to the prevalence of eating and swallowing 
difficulties in patients with peripheral facial palsy which 
is demonstrated by objective electro-physiological 
methods [24] also in the study by De Swart et al., almost 
all the patients reported some difficulty with eating and 
drinking [25]. Studies show that difficulty swallowing is 
primarily related to the oral phase, or, more specifically, 
difficulty controlling bolus. Baylor et al 2011 states that 
communicative participation is important for the patients 
to encounter in any situation that require speech [26].

Meticulous history, physical examination, and 
photography in repose and specific facial expressions 
are involved in assessment [27]. A video clip of these 
expressions is also recorded for review and comparison 
which also gives information about the quality of life. 
From a clinical perspective in flaccid Facial palsy patient 
the first priority is given for eye protection, following 
which, based on likelihood of spontaneous recovery of 
facial function treatment will be determined [28].

Eadie et al 2016 states patients who have undergone 
laryngectomy as well as facial paralysis showed similar 
kind of restriction in communicative participation [29]. 
All types of communication disorders are suggested to 
have similar restriction in communicative participation 
due to physical, social and environment factors [30].
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The patient rehabilitation starts with isotonic 
exercises aiming to re-fit facial symmetry, always in a 
controlled way, that is, even the more restricted movement 
on the paralyzed side should have a similar movement 
on the opposite side, providing a symmetric movement. 
In this process, self-control is of high importance and 
the mirror plays a fundamental role since, associated to 
neuromuscular treatment, it facilitates visual feedback 
for the control of movements during the exercises [31].

Bell’s palsy has a generally optimal functional 
recovery in a short period of time; a favorable prognostic 
indicator is represented by a clinical improvement within 
3 weeks by the onset [32]. Ramsey Hunt syndrome has a 
worse prognosis compared to Bell’s palsy: only 10% of 
severe paralysis due to reactivation of Herpes Varicella-
Zoster have a full recovery [33]. 

Conclusion

The therapeutic approach often involves 
a multidisciplinary team, comprehending 
otolaryngologists, neurologists, ophthalmologists, 
maxillofacial surgeons, plastic surgeons, speech 
language pathologist, physiotherapists. Treatment 
Approaches include: drug therapy, surgery, rehabilitation 
approaches.

Communication and the ability to eat and salivary 
control can be affected due to acquired peripheral 
facial palsy. Physicians should be aware that between 
the degree of facial palsy and the possible effect on 
communication, eating ability and saliva control there 
is no direct correlation. Speech-language therapist 
play an important role in facial paralysis they aim in 
the rehabilitation of oral functions such as speaking, 
chewing, swallowing and facial expressiveness.

However, as long as there are no sufficiently 
powered studies on children available, management 
of childhood facial palsy should not differ from that 
in adults. In addition, it is necessary to establish the 
potential additive effect of lip muscle training and 
objectively measure the effects on quality of life. It is 
concluded that communicative participation represents 
a unique domain of dysfunction and this can help in 
quantifying the outcome of facial paralysis and gives a 
clear view when assessing treatment outcomes.
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Abstract
Aim: The purpose of this study is to survey the awareness of Audiologists and Speech Language Pathologists 
among Medical Professionals (Doctors, Postgraduate students and Undergraduate students) and to report the 
preliminary survey results. 

Method: A survey was carried out by administering questionnaire consisting 20 questions. The questions 
are designed to explore and investigate the field of Audiology and Speech Language Pathology (ASLP). The 
participants were divided into two groups A and B, where group B is below 35 years and group A is 35 years 
and above. 

Result: The result of the study revealed that the overall awareness of ASLPs among Medical Professionals 
varied between fairly adequate knowledge to inadequate knowledge. Age does not have any influence on 
significant awareness on ASLPs.

Conclusion: Hence the knowledge and awareness for audiologists and speech-language pathologists need to 
escalate among medical professionals. Future surveys should be conducted to reduce the lack of awareness of 
Audiology and Speech Language Pathology among the general population and other medical professionals.

Key words: Audiologist, Speech Language Pathologist, Doctors, Awareness, Questionnaire.

Introduction

Speech Language Pathologists (SLPs) are 
professionals also referred to as communication experts 
who asses and treat all age groups with communication 
disorders and swallowing disorders [1]. The word 
‘communication disorders’ is a broad term which 
includes delay in speech and language in children, 
specific language impairment, motor speech disorders, 
neurological speech and language disorders in children, 
cleft of lip and palate, stuttering and cluttering, voice 
disorders, neurogenic communication disorders 
in adults, stroke or head injury, dementia, hearing 
impairment, and disorder or syndrome associated with 
delay in speech and language. They also play a vital 
role in the pre and post operation of laryngeal cancers 

[2]. A detailed counselling regarding post operation 
management options and rehabilitation is carried out in 
the pre operation counselling [3]. Thus,speech language 
pathologists are apprehensive with a person exhibiting 
any disturbance or interruption in speech perception, 
processing and production. 

Audiologists are health care professionals who graft 
with early identification, evaluation and management 
of hearing impairment [4]. They asses hearing related 
problems including balance, tinnitus, reduced hearing 
sensitivity, neurological condition that result in hearing 
loss and syndromes associated with hearing loss. They 
perform various test procedures on hearing and vestibular 
system and provide the appropriate amplification and 
assistive listening devices and recommendation for 
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implants (such as Cochlear Implants and Auditory 
Brainstem Implants). Audiologists are envisioned in 
custom selection of hearing aids, providing appropriate 
gain based on the patients need, profession and 
environment [5]. There are numerous management 
options available in the cases of congenital hearing 
impairment [6]. 

In the recent years, there has been an increasing 
requirement to promote awareness on the early 
identification of communication disorders in order to 
undertake suitable rehabilitative methods and improve 
the overall quality of life of the individual with disability 
[7]. The assessment and management of communication 
disorders which are followed by a visit to the SLP on a 
regular schedule can be executed with the help of the 
medical and non- medical professionals such as doctors, 
nurses, psychologists, teachers as well as social workers. 
When it comes to working with individuals with 
communication disorders it follows a pre-requisite to 
work as a team [8]. Hence the awareness is crucial when 
working in a multidisciplinary entity.

The study aims to enumerate the awareness of role of 
Audiologist and Speech Language Pathologist (ASLP) 
among medical professionals (Doctors, postgraduate 
students and undergraduate students).

The objective of the study was to determine whether 
age of the professionals influence their awareness (less 
than 35 years and greater than 35 years of age).

Methods

Material

The questionnaire contains 20 close ended questions. 
The questions were related to the role of ASLP and also 
about the disorders that are assessed and intervened 
by ASLPs. The questionnaire contains four response 
options which varied with the questions. 

Inclusion and exclusion criteria

The inclusion criteria for this study comprises of the 
minimum qualification of a doctorate degree (MBBS, 
BDS) or currently on an academic program of MBBS 
or BDS with a minimum completion of 2 years and 
others who are specialised in the field of medicine. The 
exclusion criteria include all non-medical professionals 

and students who have currently enrolled in MBBS or 
BDS course. 

Participants

A convenient sampling method was adopted. A 
survey using questionnaire was conducted among 
Medical professionals that is Doctors, post graduate 
students and undergraduate students who has completed 
2nd year of their academic program. A total of about 
327 professionals participated in the study. Out of which 
57 participants were excluded because they were non- 
medical professionals. 270 professionals were included 
in the study among various medical departments of 
which 131 males and 139 females. The participants were 
then divided into two groups A and B, where group A 
is participants above 35 years and group B is below 35 
years. Mean age and the no. of participants in each group 
is tabulated in table 1. 

Procedure

A self-rating questionnaire was administered which 
contained 20 questions with 4 options in each. The 
questionnaires were circulated through online forms and 
institution-based distribution was carried out. Cross-
sectional study design was used. Informed consent was 
obtained from all the participants. Prior to administration 
the participant was briefed about the purpose of the study 
and were assured of anonymity of their responses.

Results

The responses of 270 participants based on their 
agreement with the 20 statements and the mean scores 
obtained by the participants for each statement are 
listed . The overall awareness of ASLPs by the Medical 
Professionals was categorised based on the scores 
obtained. A score of greater than 15 was considered 
adequate knowledge, score of 10 to 15 was considered 
fairly adequate and a score of less than 10 was considered 
inadequate knowledge. The results revealed that out 
of the 270 participants 138 (51.1%) had inadequate 
knowledge, 126 (46.6%) had fairly adequate knowledge 
and 6 (2.2%) had adequate knowledge.

Mann – Whitney U test was used to compare between 
two groups to determine whether age influence their 
awareness about ASLPs. Group A (above 35 years) and 
group B (below 35 years) was compared and the results 
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revealed no statistically significant difference exist between the two groups as the p value > 0.05. In comparison with 
group B, group A has knowledge about the role of SLP in Voice Therapy.

 
Figure 1: overall awareness of the 270 participants

Table 1: No of participants in each category

GROUPS CATEGORY NO. OF 
PARTICIPANTS MEAN AND SD OVERALL MEAN AND 

SD

AGE

Greater than 35 years 109 45.02 ± 7.80

34.20 ± 10.61

Less than 35 years 161 26.87 ± 3.80

SEX

Male 131

- -

Female 139

Discussion

The aim of the study is to enumerate the awareness 
of role of ASLPs among medical professionals and to 
determine whether age of the professionals influence 
their Awareness (less than 35 years and greater than 35 
years of age). The study was done on 270 participants 
using a survey questionnaire. The results revealed that 
138 (51.1%) had inadequate knowledge, 126 (46.6%) 
had fairly adequate knowledge and 6 (2.2%) had 
adequate knowledge indicating that there is a minimal 
awareness of this field among Medical Professionals 
which is contradicting to a study done on awareness of 

ASLPs among college entering students which was 84% 
adequate in a state-supported university in Pennsylvania 
[9]. One of the studies in the literature done on 
awareness of Speech Language Pathology on the public 
showed 55.5% of awareness which indicated a lack of 
understanding on different types of communication 
disorders except for stuttering [10]. A study suggested 
that as people get older in the society, there lies a 
deterioration in their physical and psychological abilities 
and hence the need for treatment of disabilities ascends 
[11]. This study shows that the need for management for 
the geriatric population is increasing where ASLPs play 
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a dynamic role. A study done by Sreeraj et al (2013) 
on rural population reveals 6.07% of prevalence of 
communication disorders in India. In the conducted 
survey there lies a need in the awareness of the profession 
of ASLP among the participants (doctors). A study done 
on the rural population reveals 6.07% of prevalence of 
communication disorders in India [12]. In the conducted 
survey there lies a need in the awareness of the profession 
of ASLP among the Medical Professionals. Therefore 
the need for rehabilitation in communication disorders, 
a field of expertise for ASLPs are to be intervened [1]. 
Surgery is a need for the survival of the patient. To 
improve the quality of life the Audiologists and the 
Speech Language Pathologists play a major role. In case 
of tracheostomy, rehabilitation is needed which guides 
the patient to communicate [13]. If rehabilitation is not 
carried out which improves the quality of life the patient 
can end up having mental weakness and their willingness 
to live can be reduced. In cases of CI surgery, the subject 
has to undergo therapy as it stabilizes the hearing level 
of the subject [14]. The questionnaire included questions 
on increasing the awareness of Audiology and Speech 
Language Pathology and the need of these professionals 
in a hospital setting. The results revealed that there 
were more than 50% of positive responses from the 
participants. 

The questions were focused on the team involved, 
prescribing of hearing aids, confirmation of Speech and 
Language delay, hearing screening in new born, patients 
diagnosed to have stroke, swallowing difficulties, 
followed by the candidacy of Cochlear Implants (CI). 
The result of the study reveals that there is a minimal 
awareness of this field among Doctors. The comparison 
of the two groups portrayed significant difference in 
the role of SLP on voice therapy as there was greater 
awareness in group A when compared to group B.

The major limitation of this study is the data 
collected only from a few hospitals. Another challenge 
is the time factor. The data collected was only from 
some parts of India. This study can be done on a larger 
population posted in the Medical field to increase the 
awareness and knowledge of this course.

Conclusion

The awareness of Audiologists and Speech-
Language Pathologists, need to escalate among 

medical professionals as they serve a wide range of 
services in assessment and rehabilitation in the field 
of communication disorders and hearing impairment. 
Future studies regarding the awareness of this field can 
be carried out among the public for the knowledge of the 
availability of this profession [10].
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Abstract
Barodontalgia is a pain due to pressure difference. Here in this review article, pathophysiology, manifestation, 
associated conditions and treatment guidelines of this rare symptom have been discussed. It is often a flare 
up of preexisting sub clinical oral diseases. Deep sea divers, air crew members especially of fighter jets often 
suffer from these due to frequent altitude difference and with it the pressure difference. This often pose a 
great challenge to dental surgeons who sometimes fail to found the exact ill tooth of problem so management 
becomes problematic. 
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Introduction

“BARO” means pressure

“DONTALGIA” is Dental pain.

By the name itself it is suggestive of dental pain 
due to pressure. This barodontalgia was first called 
as ‘aerodontalgia’ when in World War II, Tooth pain 
was experienced by air crew during flight. But later 
this toothache was also observed in scuba divers, so a 
more appropiate term BARODONTALGIA being given 
which abides by the Boyle’s Law that correctively state 
that a given temperature the volume of gas is inversely 
proportional to ambient pressure[1]. barodontalgia also 
defined as an oral pain caused by change in barometric 
pressure in an otherwise asymptomatic organ [2]. 
In addition to changes in ambient pressure, further 
physiological and metabolic changes in human body 
occurs. 

CLASSIFICATION ACCORDING TO Ferjentsik 
and Aker [3] 

CLASS CAUSE SYMPTOMS

Class-I Irreversible pulpitis Sharp pain on onset 

Class-II Reversible pulpitis Dull pain on ascent 

Class-III Necrotic pulp Dull pain on descent 

Class-IV Periapical Pathology Severe persistent 
pain on ascent or 

Descent 

PATHOPHYSIOLOGY

Three hypothesis was proposed by Kollman [4]

A) Expansion of trapped air bubbles under a root 
filling or against dentin that activated nociceptors

B) Stimulation of nociceptors in maxillary sinus 
with the pain referred to teeth

C) Stimulation of nerve endings in a chronically 
inflamed pulp.

Among these last two were strongly supported with 
histological evidences. 

BARODONTALGIA IN DIFFERENT 
SCENARIOS

1) IN PILOTS

Barodontalgia has been reported to occur during 
flying in range of 5000-35000 feet but more commonly 
reported between 9000-27000 feet[5]. Barodontalgia 
mainly occurs when the pulp chamber of tooth fails to 
adjust its internal pressure with decreasing outer pressure 
in high altitudes.

DOI Number: 10.37506/ijfmt.v14i4.11676
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2) IN DIVERS

Pain due to pressure difference occur more in 
maxillary teeth than mandibular teeth [6] and majority 
occurs while descending [7]. since, SCUBA I.e Self 
Contained Underwater Breathing Apparatus diving is one 
of the popular sports. Dentists should be aware of dental 
related problem arising from it. The pain mainly occurs 
when the diver descends and pain experienced according 
to divers depth. As he descends air is forced into the pulp 
due to increased pressure of inspired air. Compressed 
air reaches dentinal tubules through primary, secondary, 
or recurrent caries along the margins of restorations or 
leaking restorations[8]

BAROTRAUMA OF ASCENT :- Caused by 
expansion of the compressed air within pulp chamber as 
diver ascends. This kind of injury generally seen in tooth 
with incomplete RCT or faulty restorations[9]. As the 
divers depth diminishes, expansion of trapped air leads 
to severe pain and sometimes may lead to fracture[10]. 
In severe cases the pressure built up inside the tooth 
chamber causes explosion of tooth called odontecrexis. 

Diagnosis

Barodontalgia is rather a symptom than a 
pathological condition itself. Oral pathologies considered 
associated with Barodontalgia are- dental Caries, 
Defective tooth restorations, pulpitis, pulp necrosis, 
periodontal pockets, impacted teeth [11,12]. But till date 
studies prove often difficulties are faced by dental 
surgeons to obtain a definitive diagnosisof the causative 
factor[13,3],due to the fact there is need to identify the 
offending tooth which could be any teeth having above 
conditions. Moreover dentists cannot reproduce the 
pressure difference to identify the required tooth with 
ordinary dental facilities[14]. So history regarding recent 
dental treatments, symptoms like swelling, sensitivity to 
cold, onset & nature of pain, can sometimes guide the 
practitioner to the offending tooth. 

Differential Diagnosis :

Facial Barotraumas can be of following four types

A) Barotitis media (middle ear barotrauma) : 
Traumatic inflammation of middle ear due to pressure 
difference between air in tympanic cavity and that of 
surrounding atmosphere. 

B) External otitic barotrauma : Injury to lining 
mucosa due to air tight space between an object in outer 
ear canal and eardrum.

C) sinuses due to pressure difference.

D) Dental Barotrauma

So, Referred pain from these above barotraumas can 
manifest as toothache.

In these above conditions Barodontalgia is not a 
symptom of a preexisting disease but a pressure induced 
pathologic conditions. 

Prevention & Treatment Plan :

Barodontalgia is rare. Most dentists are not aware of 
it, yet it can become a risk factor to divers, submariners, 
pilots and airline passengers. So FDI ( Federation 
Dentaire Internationale) recommended annual check 
up for divers, submariners and pilots with oral hygiene 
instruction from dentist [15]. So, while examining 
patients attached with these kind of jobs attention should 
be given in the presence of areas of dentin exposure, 
caries, fractured cusps, defective fitting, periapical 
pathology if any. Patients coming with complaints of 
pain if suspected barodontalgia, thorough examination 
including the age of restoration, screening for caries and 
quality of restoration should be ensured and also history 
regarding his recent activity that could involve pressure 
difference should be checked. 

Treatment [16]

1) Placement of Zinc Oxide Eugenol base found to 
be beneficial in reversible pulpitis cases.

2) Generally in suspected barodontalgia cases 
pulp capping is not recommended instead endodontic 
treatment is indicated.

3) Recent Studies have been shown variation in 
pressure changes affect the retention of crown cemented 
with zinc phosphate and Glass Ionomer Cement. So 
dental surgeons should consider cementing fixed 
prosthesis with resin cements for patients who are 
exposed to marked variation in environmental pressure.

4) Reports presented of shattering porcelain crown 
or explosion of temporary sealing in Root Canal Treated 
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teeth in diving and submariners. So, dentists should keep 
in mind while treating these patients.

5) Sometimes if dentists fail to complete the 
conservative treatment before deep sea diving or flight 
then extraction should be the treatment of choice.

6) Removable dentures not recommended in these 
patients. 

Discussions

The article reviewed the fact about barodontalgia. 
Though this is a condition which is being neglected 
greatly and many are unaware of the facts and its severe 
consequences. Dentists should be more known to the 
ill effects and diagnosis of barodontalgia and pay more 
importance in the profession of the patients and to their 
state of living. Dentists should implement the discussed 
treatment protocol in treating patients risk of getting 
barodontalgia.
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Abstract
Success of a dental implant depends on osseointegration which is the direct structural and functional 
connection between the dental implant and the alveolar bone. Successful osseointegration requires both 
primary stability (mechanical stability) between the implant and the bone and secondary stability (biological 
stability) which occurs during bone remodelling during healing. 

Keywords- osseodensification, osteotomy, bone density. 

Introduction

Traditional osteotomy is a subtractive technique 
in which the drills have a positive rake angle of 25 
to 35 degrees to drill away small amount of bone 
with each sequential drilling which might result in 
few drawbacks like compromised stability and heat 
generated bone necrosis whereas a unique method 
called osseodensification is a non excavating method in 
which bone is not removed but is densified with each 
drill thereby enhancing primary stability by establishing 
immediate contact between the implant and the alveolar 
bone .

Various factors that contribute to the stability are 

i. Implant design (thread type, geometry and 
surface coating )[1]

ii. Instrumentation (sequence of surgery, speed 
and technique)

iii. Bone density[2]

However factors like drill protocol sequence, velocity 
and design may aid in accelerated osseointegration .

OD is carried out with unique burs with tapered 
flutes with a negative rake angle (non cutting edge) in 
counter clockwise direction at a speed of 800 to 1200 rpm 

/ minute.Asthe osteotomy expands bone is densified[3,4,5]

as a layer of dense and compact bone that surrounds 
the osteotomy wall is created which would increase 
the primary stability and bone mineral density.copious 
amount of irrigation is required to avoid overheating.

Materials and Methods

A database search was carried out in PUBMED 
using keywords like osseodensification ,OD, implant 
stability and osteotomy for articles upto the year 2018 
the search was scrutinized for full text articles . clinical 
trials, in vivo studies, review articles were selected for 
this review.

OSSEODENSIFICATION AND BONE 
DENSITY

Stability of any dental implant depends on the bone 
mineral density.

According to trisi et al there is a significant 
correlation between the bone density in the peri implant 
region, insertion torque and micromotion[6].

Bone evaluation around the dental implants can 
be performed and visualized either in ground sections 
of methylmethacrylate materials or light microscopic 
examination of peri implant tissue at the cellular level.

DOI Number: 10.37506/ijfmt.v14i4.11677
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In an animal experimental study carried out by Burri 
and wolter in 1977 it has been proved that the new bone 
formation occurs in the peripheral osteotomy site and 
also the amount of new bone formed was shown to be 
proportional to the degree of compression.

D3 and D4 type of bone has poor bone density 
making it difficult to achieve implant stability. Using 
osseodensification procedure a layer of increased bone 
mineral density has been shown by imaging around the 
periphery of osteotomies which has shown a good effect 
on the implant stability. 

CONVENTIONAL DRILLING VS 
OSSEODENSIFICATION

Conventional drilling with sequential drills 
facilitates implant placement by bone excavating 
thereby compromising the primary implant stability 
which inturn results in reduction of torque during 
insertion. some surgical techniques like undersizing the 
osteotomic implant site have been proposed to reduce 
bone sacrifice during implant placement procedure and 
to enhance primary implant stability and bone quality. 
An alternate to this procedure is the Osseodensification 
which has shown to increase required penetration force 
and torque.

Moreover during osteotomy a zone of osteocyte 
death is produced by conventional drilling[7,8,9] ; despite 
the use of copious irrigation a peak temperature of ~80 
°C was generated at the cut edge whereas with OD 
even without copious amount of irrigation the peak 
temperature remained within normal range well below 
the temperature known to cause osteocyte death (45°C)
[10].

OD retains osseous coagulum (trabecular bone chips, 
blood, and stroma) which have inherited osteogenic 
potential[11,12]. This coagulum serves as a nucleating 
surfaces to promote new bone formation around the 
implants and providing greater bone density and better 
stability. 

Disscusion

Preservation of cell viability is the most important 
factor [13,14,15]for the success of any treatment. 
conventional drilling might compromise the viability by 
creating mechanical and thermal trauma[16,17]. A viable 

osteotomy site is very critical for enhanced osteogenesis.

OD has shown to increase the % of bone at the 
implant surface by increasing the Bone mineral density 
in the peri implant region which inturn is directly linked 
with increased bone-implant contact ,improved bone 
healing and increase in primary stability .

OD is a slow incremental process carefully 
controlled by surgeon. The residual strain on the bone 
surface creates compressive forces that increases the 
implant stability.increased removal torque is a good 
indicator for primary implant stability. 

Conclusion

Osseodensification is a promising alternative to 
conventional drills as it helps in maintaining ridge 
integrity with preservation of bone. This osseous 
coagulum shows excellent osteogenic potential that 
brings about robust formation of new bone in the 
osteotomy site and allows for the placement of dental 
implants with superior stability. It also helps to improve 
bone density and also BV and increased bone-to-implant 
contact, thereby improving implant stability. However 
more clinical studies are recommended in future to 
derive any concreate conclusions. 
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Abstract
Dental trauma is a very significant problem encountered in both primary and the permanent dentition.In 
preschool chil dren the trauma rate is as high as 18% of all injuries. Among all facial injuries, dental injuries are 
the most common of which avulsions occur in 1–16% of all dental injuries. Among dental traumatic injuries, 
avulsion results in major functional and esthetic disturbances for patients. Epidemiological studies revealed 
that children from 8 to 12 years often suffer a dental injury.The teeth most commonly avulsed in both the 
primary and the permanent dentition are the maxillary central and lateral incisors. The longer the avulsed 
tooth is out of its socket, the less likely it will remain in a healthy functional state after replantation. The 
prognosis of replanted permanent teeth depends primarily on (i) prompt and appropriate first care, commonly 
provided by non-health professionals at the site of the accident, (ii) the storage media of the avulsed tooth 
prior to replantation, and (iii) the viability of periodontal ligament remnants on the root surface. Research 
has shown that immediate replantation is the best and most appropriate treatment for the traumatically 
avulsed permanent teeth. 

The aim of this study is to assess the basic knowledge of dental trauma and its management among 
pediatricians 

Key words: Avulsion, paediatrician awareness.

Introduction

Dental trauma is a very significant problem 
encountered in both primary and the permanent 
dentition.In preschool chil dren the trauma rate is as 
high as 18% of all injuries. Among all facial injuries, 
dental injuries are the most common of which avulsions 
occur in 1–16% of all dental injuries.1,2Among dental 
traumatic injuries, avulsion results in major functional 
and esthetic disturbances for patients.3Epidemiological 
studies revealed that children from 8 to12 years often 
suffer a dental injury.4 The teeth most commonly 

avulsed inboth the primary and the permanent dentition 
are the maxillarycentral and lateral incisors.5The longer 
the avulsed tooth is out of its socket, theless likely it will 
remain in a healthy functional stateafter replantation. 
The prognosis of replanted permanent teeth depends 
primarily on (i) prompt and appropriate first care, 
commonly provided by non-health professionals at 
the site of the accident, (ii) the storage media of the 
avulsed tooth prior to replantation, and (iii) the viability 
of periodontal ligament remnants on the root surface. 
Research has shown that immediate replantation is the 
best and most appropriate treatment for the traumatically 
avulsed permanent teeth.6-8

The aim of this study is to assess the basic 
knowledge of dental trauma and its management among 
pediatricians. The management of associated injuries 
which needs speciality treatment by the pediatricians. 
To create an awareness about Pediatric dentistry- on the 
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whole to the pediatricians and to promote awareness to the general public-through pediatricians. 

MATERIALS AND METHODS:

A 9-item questionnaire was designed to assess currentknowledge and attitude of pediatricians with regard to 
emergency management of dental avulsion.Doctors were personally interviewedand were assured of confidentiality. 
The study groupwas convenience sample of physicians working in government and private hospitals.Survey was 
conducted over a period of 2 weeks. The number of pediatricians surveyed are 56 out of which 15 are having less 
than 10 years experience and 41 are having more than 10 years experience.24 of them are government doctors and 
32 are private practitioners. 

Method of Collection of Data:
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Results

Fifty six paediatricians who were approached 
readily agreed to participate and returned the completed 
fi lled questionnaires on the same day.

For question 1: while 52% (n = 29) of the participants 
had come across children with dental trauma, 48% (n = 
27) had not experienced a dental trauma. (fi g.1) 

For question 2: 

Among the dental injury encountered by the 
paediatricians, 14% (n=8) was avulsion , 30% (n= 17) 
was crown fracture , 4% (n=2) was bone fracture, 9% 
(n=5) was more than one kind and 42% (n=24) showed 
no response to the question. (fi g.2) 

For question 3: 93% (n = 52) of the participants 
would like to seek a dentist’s opinion for management 
of dental trauma. While 4% (n = 2) seek general surgeon 
opinion and 3% (n=2) did not any answer for the 
question. (fi g.3) 

For question 4: If the tooth was out of the child’s 
mouth 34% (n=19) advise not to save the tooth, 59% 
(n=33) advise to save the avulsed tooth and 7% (n=4) 
did not answer the question. (fi g.4) 

For question 5: 59% (n=33) seek professional 
treatment immediately , 27% (n= 15) seek professional 
treatment after a day and 9% (n=5) seek dental treatment 
within a week. 5% (n=3) did not show any response. 
(fi g.5) 

For question 6: 32% (n = 18) of the participants 
answered replantation of avulsed tooth is possible, while 
64%(n = 36) answered replantation was not possible. 
(fi g.6) 

For question 7: 30% (n = 17) of the participants use 
water to clean the avulsed tooth, while 23% (n = 13) use 
salt water, 14% (n=8) use brush and 7% (n=4) use milk 
to clean. 25% (n=14) did not answered the question. 

For question 8: 7% (n=4) wrap the avulsed tooth in 
paper or gauze to transport it to the dentist, 18% (n=10) 
keep it on ice, while 13% (n=7) use water as transport 
media, 7% (n=4) use milk and 29% (n=16) of the 
paediatricians use saline as transport media. 

For questions 9: 95% (n=53) of the paediatricians 
have not undergone any dental trauma management 
programme and 5% (n=3) have attended. 
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Discussion

The permanent anterior teeth play an important 
role in good psychological development of child and 
adolescent. It was noticed that child often exhibits lower 
self esteem when the aesthetic harmony is insulted by 
dental avulsion.9,10 

Among the 56 pediatricians surveyed 52% of them 
had come across the dental trauma cases. Among the 
dental injury encountered by the paediatricians, 14% 
was avulsion, 30% was crown fracture 

93% of the participants would like to seek a dentist’s 
opinion for management of dental trauma. While 4% 
seek general surgeon opinion. If the tooth was out of the 
child’s mouth 34% advise not to save the tooth, 59% 
advise to save the avulsed tooth. 

59% seek professional treatment immediately, 
27% seek professional treatment after a day and 9% 
seek dental treatment within a week. This shows the 
awareness of the paediatrician about the avulsed tooth 

and how long the periodontal ligament is viable.64% 
of the paediatricians thought reimplantation of avulsed 
tooth is not possible at all. 

Out of the participants 30% use water to clean 
the avulsed tooth, while 23% use salt water, 14% use 
brush and 7% use milk to clean. 25% did not answered 
the question as they did not know about the avulsion 
management. To transfer the avulsed tooth 7% of the 
participants wrap the avulsed tooth in paper or gauze to 
transport it to the dentist, 18% keep it on ice, while 13% 
use water as transport media, 7% use milk and 29% of 
the paediatricians use saline as transport media. 

95% of the paediatricians have not undergone any 
dental trauma management programme and 5% have 
attended. 

For paediatricians to address competently child 
oral health issues, they must have adequate knowledge 
of the disease process, risk factors, signs, symptoms, 
prevention, and intervention strategies. The knowledge 
base required of pediatricians to perform successfully 
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oral health risk assessments can and should be built and 
reinforced throughout the medical education process. 
Pediatricians need more knowledge and skill in addressing 
children’s oral health because of the prevalence of dental 
disease, the racial and socioeconomic disparities in 
disease burden, and the limited access to dental care for 
many children.11 

Conclusion

Many improvements can be made throughout the 
medical education process to provide paediatricians 
with the knowledge and skills to provide families 
competently with oral health guidance, prevention, and 
possible therapeutic treatments. 
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Abstract
Various tissues in the body like bone, enamel dentin and cementum are composed of inorganic material 
and they are exposed to multiple cycles of Demineralisation and remineralisation. Understanding these 
biological mechanisms are necessary for developing treatments for these mineralisation related diseases and 
specifically dental caries as far as dentistry is concerned. This article focuses on the mechanism and rate of 
demineralisation and discusses in detail the causes of demineralisation.  

Keywords: Demineralization, dental caries, pH, remineralization. 

Introduction

Enamel, dentin, and cementum are made of inorganic 
crystals embedded within their organic matrices. [1] 

Demineralisation is the process of removing mineral 
ions from the dental hard tissues resulting in the loss of 
structural integrity. Demineralisation refers to dissolution 
of enamel and is usually the first step to the formation of 
dental caries. However, cycles of demineralisation are 
alternated by cycles of remineralisation where protective 
factors promote remineralisation and pathological 
factors shift the equilibrium towards cavitation. Various 
factors like pH, salivary flow, mineral content, degree 
of dissociation, microbial flora and diet affect the 
demineralisation-remineralisation balance.[2]

Mechanism and Rate of Demineralisation:

Dentin forms the bulk portion of teeth with 70% 
inorganic substance, 20% organic substance and 10% 
water. The inorganic matrix is mainly hydroxyapatite 
crystals that are embedded within the organic material. 
There is a hypothesis that states organic matrix is made 
of type I collagen that acts a protective sheath over the 
crystals.[2]

A unit mass of solid hydroxyapatite dissolves five 
calcium ions, three trivalent phosphate ions and one 
hydroxyl ion that are released into solution.

Ca5 (PO4)3 OH « 5 Ca2+ +3PO4
3- + OH-

The extent to which tooth mineral can dissolve in 
a solution is determined by ionic product of calcium, 
phosphate, and hydroxyl ions. The product of soluble 
ions of a salt in a solution is called ion activity product 
(IAP)

(IAP)HA= (Ca 2+ )5X (PO4
3-)3X OH -

IAP = (KSP) HA solubility product of hydroxyapatite 
= constant — 7.41 x 10 mol 9/19 - saturation — 
equilibrium. 

IAP > KSP (the solution is supersaturated with tooth 
mineral ions) induce formation of HA crystal growth. 

IAP<KSP (the solution is under-saturated)- dissolves 
HA (hydroxyapatite) demineralization. At neutral pH, 
saliva and plaque fluid are supersaturated with HA, 
prevents enamel from dissolution, causes precipitation 
of calcium phosphate brushite CaHPO,2H,0, not HA.[3]

Formation of pellicle on the enamel surface inhibits 
precipitation of calcium phosphate from supersaturated 
saliva. The micro radiographic analysis showed that after 
4 to 8 weeks of in situ demineralisation, the lesion depth 
values were 33±12 and 63±17 µu, respectively. It was 
concluded that the lesion depth as well as the mineral 
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loss parameter both vary linearly with demineralisation 
time. [4] According to a study done in 2019 by Meng 
Tsan Tsai, using OCT (Optic coherence topography) 
to characterize the acid effect on enamel, it was noted 
that the surface roughness and scattering coefficient 
increased significantly after acid exposure. [5]

N Sabel et al in 2012, stated that the rate of 
demineralisation varies considerably with the chemical 
composition of the enamel. Higher the carbon content, 
the demineralised lesions were deeper. Also, depth 
of the lesion increased if the degree of porosity in 
the enamel was higher. [6] Oki Hayah et al. in 2016, 
compared the demineralisation depths of teeth in two 
different age groups (20s and 60s). It was concluded 
that demineralization depth increased with time and 
there were no significant differences in demineralization 
depth between the two age groups. [7]   

Effect of Ph On Demineralization: 

According to the law of saturation, a dynamic 
equilibrium exists between oral fluids and minerals. pH 
is one of the most important factor that determines the 
extent of enamel demineralisation and demineralisation. 
Critical pH is the point at which the solution becomes 
‘just’ saturated with the minerals or the pH at which 
saliva is saturated with HA.[8]

The solubility of HA is affected by the pH of water. 
At alkaline pH 14, phosphates are in the ionic form PO4

3-. 
As the pH is lowered PO4 & OH accumulate in solution, 
together with calcium ions and dissolution of HA slows 
as the solution becomes saturated. In acidic pH, PO4

3 
(phosphate) & OH ions combine with H+ to form HPO4

2- 
(hydrogen phosphate) and H2O respectively removing 
a portion of phosphate and hydroxyl ions from the 
solution. As this transformation of ionic phosphate takes 
place, saliva ceases to be saturated with HA, solubility 
of calcium phosphate increases as the pH decreases.
[9] Alkaline pH is 7.2- 12.3 and acidic pH ranges from 
2.1-7.2 and the critical Ph for HA= 5.3-5.5. Below the 
critical pH enamel demineralises and above critical 
pH enamel remineralises. Post radiation the pH lowers 
from 7 to 5 which is cariogenic. As a result, the buffer 
is not maintained resulting in the dissolution of enamel 
minerals. [10]

Fluorapatite crystals and enamel 
demineralisation: 

Enamel is a crystalline structure consisting of 
hydroxyapatite crystals and when the fluoride ions 
substitute the HA, it becomes fluorapatite or hydroxy 
fluorapatite. The critical pH for fluorapatite is 4.5. 
Therefore, the enamel has better stability and hardness 
in low pH when HA crystals are replaced by fluoride 
ions.[11,12] Fracture toughness, modulus of elasticity and 
hardness is better with fluorapatite when compared with 
hydroxy fluorapatite crystals of different proportions of 
fluoride and hydroxyl ions [13] The decrease in solubility 
and superior biological properties was noted in samples 
with increase fluoride content when ion release was 
compared between samples containing different ratios 
of HA, fluorapatite and hydroxy fluorapatite ions to pure 
water. [14] 

Causes of Demineralisation:

Saliva: 

Saliva is composed of various proteins like 
statherin, albumin, histatins, cysteines and various 
ions like calcium, phosphates and fluorine ions. The 
composition, pH, antibacterial activity, the quantity and 
viscosity of saliva flow has profound effect on the rate 
of demineralization. [15] Albumin accounts for more than 
50% of all serum proteins, present as serum ultrafiltrate, 
it penetrates through the enamel pores and forms a 
protective barrier against enamel demineralisation. [16] 
Mithra Hegde et al., in 2017, concluded that calcium 
loss was less in enamel samples coated with albumin 
in comparison to samples that were not coated with 
albumin demonstrating that albumin is a strong 
protective barrier against enamel demineralization. 
Salivary proteins’ ionic concentration is mainly made 
up of calcium and phosphates which determines the rate 
of mineral loss. Salivary flow decreases in Sjogren’s 
syndrome, sarcoidosis, radiation therapy and diabetes. 
The viscosity increases and the quantity decreases which 
considerably alters the salivary buffering capacity and 
the oral microflora resulting in increased susceptibility 
to caries. [17]

Dental Plaque: 

Dental plaque is defined as a gelatinous mass of 
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bacterial biofilm adhering to the tooth surface. When the 
specific hypothesis failed as it was impossible to eliminate/
isolate the specific plaque bacteria that was pathogenic, 
a new concept called the ‘ecological plaque hypothesis’ 
was proposed. According to which, an environmental 
change can provide pathogenicity to the residing 
microbiota at specific sites and hence disease is caused 
only at certain sites.The plaque microorganisms are 
usually Streptococcus, lactobacillus and actinomycetes 
which metabolize the refined carbohydrates producing 
acids as the by-product. This lowers the pH at the plaque 
enamel interface. When pH is below the critical point, it 
results in enamel demineralisation. When oral hygiene is 
poor, the thick plaque prevents salivary buffering action 
on enamel resulting in demineralisation.[18]According 
to Zhang Y et al., 2000, it was concluded that when 
enamel was exposed to lactic acid with similar degree of 
saturation of plaque fluid, demineralisation and mineral 
loss increased significantly as the degree of saturation 
dropped. [19]

Role of diet in enamel demineralisation: 

During an acidic attack there is dissolution of 
inorganic matter and the destruction of the organic 
matrix. Teeth is exposed to acids during bacterial 
fermentation.Streptococcus species and lactobacillus 
are aciduric being the main culprits. Organic acids like 
lactic acid produced during the process of fermentation 
considerably lowers the pH resulting in demineralisation 
while producing indigestible extra cellular dextran from 
dietary sugars which promotes bacterial colonisation. 
The frequency of consuming free sugars should be limited 
to less than 4 times a day. Dietary soda includes citric 
acid and phosphoric acid that causes demineralisation 
resulting in caries or enamel erosion. Also, fibrous diet 
rich in calcium and phosphorous causes remineralisation 
by preventing the pH falling below 5.5. [20]

T R Razvan et al., in 2016 evaluated the enamel 
demineralization depth by five sweeteners. Currently, 
five sweeteners have been approved by Federal Drug 
Administration which are Aspartame, Saccharine, 
acesulfame, sucralose and neotame. The most 
investigated artificial sweetener is sucralose, a non-
caloric sweetener. Recent studies have demonstrated 
that manuka honey with a high antimicrobial activity is 
said to be non-cariogenic. The depth of demineralisation 

on consumption of various sugars was as follows : Palm 
sugar (196.07µm), Sucralose (145.47µm), Glucose 
(235.72µm),Sucrose (287.78µm) and honey (160.01µm)
Therefore, the lowest depth of demineralization was 
observed in sucralose followed by honey.[21]The 
highest depth was observed in sucrose. Oral hygiene 
maintenance combined with consumption of the right 
diet is important in prevention of dental caries. 

Acid etching: 

Acid etching technique is defined as the process 
of roughening a solid surface by exposing it to an 
acid and thoroughly rinsing the residue to promote 
micromechanical bonding of an adhesive to the surface 
in other words dissolution of HA crystals to create micro 
porosities for bonding. Enamel topography changes from 
a low reactive surface to a surface favouring adhesion 
and bonding. Generally, total etch technique involves 
the use of phosphoric acid (37 %) with an etching time 
of 15 sec, rinsing time of 30 secs to achieve the most 
receptive enamel surface for bonding. Demineralisation 
due to acid etching can be selective as the morphology of 
prisms varies from region to region. It can either be in the 
prism head or at the periphery which are type I and type 
II etching patterns, respectively. Etching can remove up 
to 10 micrometres of enamel. A properly etched surface 
gives a frosty white appearance on drying. Micro tags 
are the finer particles of numerous small tags (resin tags) 
formed across the end of each rod where the individual 
hydroxyapatite crystals are dissolved. Demineralization 
paves the way for the formation of resin tags and the 
hybrid layer, forming the fundamental basis of adhesion 
to dentin. 

IAP<KSP (the solution is undersaturated)- dissolves 
HA demineralization. This is of paramount importance 
for a favourable clinical performance of composite resin 
restorations’ adequate adhesion.[22]However, when acid 
etching is prolonged, it can have dramatic effects of the 
properties of enamel. In a study by Zafer et al. 2015, 
enamel was treated with 37% phosphoric acid at varying 
time duration. It was concluded that etching time can 
have profound effects on surface properties of enamel 
such as increase surface roughness and decrease surface 
hardness which in turn can affect the bond strength and 
longevity of composite restoration.[23]
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Dental caries and demineralisation: 

Dental caries involves a sequalae of multiple 
processes- complex interaction between the microbial 
film, tooth structure and diet. During demineralization, 
the HA crystals are dissolved first, exposing the collagen 
to dissolution. In the dental fraternity, diagnosis of 
dental caries means identifying the demineralised 
regions and restoring it with various dental cements or 
other appropriate treatment options. Demineralisation in 
its initial stages is identified with an electron microscope 
and after several stages becomes a white spot lesion 
which then progresses into cavitation. This can be 
detected visually and radiographically. Carbon content 
plays a key role in deciding the rate of demineralisation. 
The carbonate ion substitutes the phosphate ion produces 
defects in calcium deficit areas. In enamel one out of ten 
phosphate ions are replaced with carbon and in dentin 
one out of five. Therefore, the minerals loss in dentin is 
three times greater than enamel, due to high carbonate 
content. [24]

Caries of enamel has revealed four distinct zones 
starting from the advancing front of the lesion. First 
is the translucent zone -being the advancing front of 
caries. The preferential removal of inorganic material 
is evident, whereas organic material removal is not 
seen. There is approximately 1.2 % loss of minerals. 
Followed by the dark zone, where there is 6% mineral 
loss per unit volume of enamel. Light passing through 
this zone causes brown discolouration. The third zone is 
the body of the lesion. There is 24% mineral reduction 
per unit volume of normal enamel. Next is the surface 
zone. Partial demineralization results in 10% loss of 
minerals, with broadening of prism sheaths. Forms 
an intact surface layer with 1 — 5% pore volume. 
The presence of fluoride, calcium and phosphate in 
saliva and plaque produces remineralization hence an 
equilibrium exists which maintains the surface layer 
but with some overall loss of minerals. The cores of the 
enamel are rich in carbonate so greater demineralization 
occurs in the central portion of the crystal when the 
lesion progress towards the dentino-enamel junction. 
Affected and infected dentin are separated by a layer of 
demineralisation. Active lesions are differentiated from 
the arrested decay by the presence of active bacteria, 
impermeability to dyes and low calcium content. [25]  

Demineralisation in non-carious lesions: 

Whenever the teeth surface is covered by acidic or 
proteolytic corrodent and they are abraded by friction 
resulting in abrasion/biocorrosion. This can occur when 
the teeth are brushed with a dentifrice immediately after 
drinking acidic fluids or after regurgitating or even if 
the bacterial plaque were present, producing acids and 
proteases, which acts on the tooth surface, particularly 
the cervical dentin. Attrition is the physiological 
wearing away of teeth due to bruxism or aggressive 
cleansing and abrasion is the pathological wearing 
away due to applying excessive force or using a wrong 
brushing technique. Abrasion usually occurs in the 
cervical region. Abfraction is a pathological lesion 
seen as angular notches due to bio-mechanical loading. 
Erosion is the progressive loss of hard dental tissue by a 
chemical process without bacterial action. Lesions occur 
on the gingival third of the buccal and labial surfaces 
of tooth usually in labial aspect of maxillary anteriors. 
The dental hard tissue after extensive erosion show no 
signs of demineralization except that some enamel is lost 
due to dissolution of apatite mineral by acids of non-
bacterial growth. The mineral content of the remaining 
enamel is unchanged. Eroded enamel appears hard and 
shiny. Exposure of demineralized dentin results in faster 
loss of material with occlusal scooping or cupping of 
the cusp tips initially and grooving of the incisal edges, 
enhanced by abrasion from foods. The lesion occurs 
in elderly suffering from repeated episodes of gastric 
reflux, leading to periodic cycles of demineralization 
and remineralization of the exposed root surfaces. [26,27]

Conclusion

The constant consumption of refined carbohydrates 
has led to an increase in prevalence of dental caries. 
The dynamic relationship and the delicate balance 
between demineralization and remineralization plays an 
important role in the progression or the reversal of the 
caries process.[28]
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Abstract
Siloranes are a class of composites introduced in dentistry, introduced by Weinmann et al in 2005. The 
term silorane is derived from siloxane and oxirane. The combined form of these two chemical compounds 
forms siloranes, which are biocompatible and hydrophobic in nature. The polymerization mechanism of 
silorane composites is described as a cationic ring opening polymerization reaction that causes opening and 
expansion of the polymeric chain. This reduces the volumetric shrinkage when compared to methacrylate 
based composites. This article highlights the composition and properties of silorane composites.  
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Introduction

For the past 30years, 80-90% of the commercial 
composites contain Bis-GMA monomer as the 
resin matrix. Dr. Ray L. Bowen in 1962 introduced 
methacrylate based composites. J. L. Ferracane et al 
1995, modified the methacrylate based monomers by 
appending UDMA, TEGDMA, UTMA, BisEMA to 
BisGMA matrix to enhance its mechanical properties.
[1] Later, Leprince et al 2010 conducted an extensive 
research to improve the properties of the composites.
[2] Polymerization shrinkage was one of the major 
drawbacks in methacrylate based composites. Due to 
this drawback, there was various clinical challenges 
like 1) reduced marginal integrity 2) microleakage 
3) marginal staining 4) port- operative sensitivity 5) 

secondary caries 6) cuspal displacement 7) formation 
of cracks in a healthy tooth structure. [3] The search for 
composites with reduced polymerization shrinkage led 
to the development of siloranes. 

COMPOSITION:

Silorane system has been developed to minimize the 
polymerization shrinkage and polymerization shrinkage 
stress with enhanced bonding to the tooth structure. The 
silorane composite system consists of silorane resin, 
initiator and filler.[3]

SILORANE RESIN:

Silorane resin was introduced by Weinmann et al in 
2005. The term silorane (3,4epoxycyclohexylsilorane) 
is derived from a combination of 2 chemical building 
blocks- siloxanes and oxiranes. Chemically siloxane is 
hydrophobic in nature and forms the backbone with one 
or more functional oxirane groups attached to it.[3]

INITIATOR SYSTEM:

Silorane composite consists of a 3 component 
initiator system. They are camphorquinone, iodonium 
salts, electron donors. Of these camphorquinone act as 
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a photo-initiator which decomposes to generate free 
radicals on exposure to visible light with a wavelength 
between 430-490 nm. Iodonium salts (SbF6) are anionic 
and helps in enhancing the reaction. Electron donor 
(ethyl dimethyl amino benzoate) helps in decomposing 
the iodonium salts to an acidic cation thus initiating the 
polymerization reaction.[3]

FILLER COMPONENT:

 The silorane composite consists of fine particle 
filler: quartz and radiopaque material like yttrium 
fluoride. The quartz filler particles are 0.5µm in diameter 
and are coated with a silane layer by the process of 
silanization. The silane layer helps in increasing the 
hydrophobic nature of the surface of filler particles; acts 
as an interface between filler and resin reinforcing the 
resin matrix and the hard filler particles, thus preventing 
undesired initiation of the cationic polymerization 
reaction by protecting them from reacting with the 
quartz particles.[3]

POLYMERIZATION REACTION:

The polymerization reaction of silorane occurs 
via a cationic ring opening reaction that reduces the 
polymerization shrinkage. The cationic cure starts with 
the activation of the initiator system which opens the 
oxirane ring and generates a new acidic centre. After 
the subsequent attraction to a new oxirane monomer, 
the epoxy ring is opened to form a chain. On interaction 
with the other monomers, a continuous network of the 
ring is formed. This process of cleavage and opening of 
the ring system gains space and counteracts the volume 
loss that occurs when the chemical bond is formed 
leading to reduced polymerization shrinkage. The most 
important difference is that methacrylate is cured by 
radical intermediates; whereas silorane polymerizes via 
cationic intermediates.[3]

BONDING MECHANISM:

Bonding mechanism is initiated on the application of 
silorane self-etching primer (SSA primer) and silorane 
adhesive (SSA bond). Of which SSA primer is hydrophilic 
that bonds to tooth structure; SSA bond is hydrophobic 
that bonds to the silorane composite. Silorane self -etch 
primer consists of 15-25% HEMA, 15-25%Bis-GMA, 
10-15%- water, 10-15%- ethanol, 5-15% phosphoric 

acid- methacryloxy- hexyl esters, 8-12% silane treated 
silica, 5-10%- 1,6-hexanediol dimethacrylate, <5%- 
copolymer of itaconic acid, <5%- dimethyl aminoethyl 
methacrylate, <3% dl-camphorquinone and <3% 
phosphine oxide. Silorane adhesive consists of 80% 
substituted dimethacrylate, 5-10% silane treated silica, 
5-10% TEGDMA, <5% phosphoric acid-methacryloxy-
hexyl esters, 3%dl-camphorquinone, 3% 1,6- hexane 
dioldimethacrylate.[4]After application of SSA primer 
produces a mild etching and demineralization of the 
tooth. Bonding mechanism involves the formation of 
the nano-interaction zone due to acidic pH of the primer 
(2.7) and relatively high amount of HEMA that keeps the 
resin solution homogenous preventing phase separation. 
This is followed by the application of SSA bond that 
contains hydrophobic bi-functional monomers which 
bonds to the hydrophobic silorane resin.[3]

BOND STRENGTH:

Bond strength of composites is generally 
compromised due to the inhibition of free radical 
polymerization due to the presence of oxygen. The 
presence of the oxygen inhibition layer between two 
successive composite layers reduces the adhesion by the 
formation of covalent bonds with the interpenetrating 
network. In ring opening cationic polymerization 
reaction of silorane composites there is no oxygen 
inhibition layer formation on the polymerized surface. 
Bastos et al 2015, evaluated the microtensile bond 
strength of silorane based composite using different 
bonding strategies and concluded that the mean shear 
bond strength value for silorane composite was 27.9 
Mpa [5] which was relatively greater when compared to 
methacrylate based composites. 

PROPERTIES:

POLYMERIZATION SHRINKAGE:

  Siloranes has low polymerization shrinkage due 
to the cationic ring opening polymerization reaction of 
the oxirane monomers and increased hydrophobicity due 
to the presence of siloxane species in its composition.[6]

A study was conducted by Weinmann et al comparing 
the polymerization shrinkage between silorane and 
methacrylate based resins using Archimedes method 
and bonded disc method. And concluded, that silorane 
had the least polymerization shrinkage (0.99%) due 
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to cationic ring opening polymerization reaction that 
causes the opening of the oxirane ring that gains space 
and counteracts the volume loss.[3]

LIGHT STABILITY:

Silorane have high ambient light stability due 
to the 3 part initiator system. The kinetics of reaction 
can be modulated by changing concentrations of three 
components. When compared to methacrylate based 
resins (2 component initiator) siloranes have high 
ambient light stability and light reactivity. A study was 
conducted by Weinmann et al on light stability inferred 
that the ambient light reactivity of silorane was higher 
(>10min) than ambient light reactivity of methacrylates 
(55-90sec). [3]  

HARDNESS:

Guiraldo et al 2010 suggested that silorane based 
composites undergoes cationic polymerization reaction 
characterized by continuous ring opening expansion 
initiated at the time of curing which also promotes 
further cross-linking and hardening of the entire resin 
matrix than microfilled composites. The micro filled 
composites consist of smaller filler particles that tend to 
scatter light thus decreasing the effectiveness of curing 
light.[7] The hardness of silorane assessed by Vickers 
hardness test shows that it has a mean range of 73.4- 
82.5N/mm2. Agarwal et al 2015 compared the surface 
hardness and depth of cure of siloranes and methacrylate 
based posterior composite resins in an in-vitro study 
and concluded that higher hardness value is present 
in silorane based composites than methacrylate based 
posterior composites.[8]

`MICROLEAKAGE/ MARGINAL QUALITY:

The bond strength and polymerization shrinkage 
act in the opposite direction. The low polymerization 
shrinkage and high bond strength leads to excellent 
marginal integrity of the silorane composite restoration. 
Silorane showed least mean microleakage score 
(76.82Mpa) when compared to methacrylate based 
composite (95.20 Mpa). Khosravi et al 2015 compared 
the microlekage in class-II cavities restored with 
methacrylate based and silorane composite at different 
time intervals at 24hrs, 3months and 6months. The 
results showed that silorane composite showed least 

microleakge (0.58%- 1.08%) at all the time intervals.[9]

WEAR RESISTANCE:

The wear rate of silorane was determined by three 
body abrasion test and was found that silorane has 
high wear resistance (70-80µm/ 2,00,000 rev for 1day 
1.6%) than methacrylate based resins (3.5µm / after 
39,000 cycles 1.0%).[10] Soliman et al 2015, evaluated 
the in-vitro solubility and wear rates of silorane and 
methacrylate composites under different pH conditions 
and concluded that silorane composite presented 
with low solubility(0.29%- 0.43%) and low wear rate 
(0.0005%- 0.0018%) compared to methacrylate resins.
[11]

WATER SORPTION:

Water sorption leads to swelling, reduction of 
the mechanical properties and produces exogenic 
discoloration. Silorane exhibits low water sorption-
6.63µg/mm3 due to the hydrophobic nature of 
the resin matrix with a low tendency for extrinsic 
discoloration. Nanjundasetty et al 2013 evaluated 
the microleakage and micro-gap formation  
along the gingival margin in class II 
cavities restored with silorane and  
methacrylate resins with and without flowable resin liner 
and inferred that siloranes showed superior marginal 
integrity both below and above the CEJ when compared 
to methacrylate-based composites.[12]

BIOCOMPATIBILITY:

Schweikl et al 2004 analyzed the formation of 
micronuclei (chromosomal aberration) and the induction 
of gene mutations (Hypoxanthine Phospho Ribosyl 
Transferaseassay) in mammalian cells. No mutagenic 
effects were detected for silorane composites.[13] 

Weinmann et al International Association for Dental 
Research (IADR) evaluated the DNA damage potential 
of silorane resin on L929 mouse fibroblast cells. Results 
showed that no DNA damage was produced.[3] Shafiei 
et al 2014 evaluated the cytotoxic effect of silorane 
and methacrylate based composites on human dental 
pulp stem cells and fibroblasts. It was concluded that 
compared to methacrylates, the cytotoxic effect of 
silorane based composite on dental pulp stem cells and 
dental pulp fibroblasts decreases as the time passes. 
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When the remaining dentin thickness is less than 
1mm, the authors recommend adequate pulp protection 
measures.[14]

Clinical Application:

Silorane can be used as 

Ø Direct posterior restorative material for class I 
and class II cavities 

Ø Cavity liner or base.

Advantages:

Ø First composite with polymerization shrinkage 
less than 1% 

Ø High strength and durable 

Ø Low water sorption resulting in reduced 
exogenic staining 

Ø Radiopaque 

Ø Ambient light stability up to 9min 

Ø Good marginal integrity and biocompatibility 

Ø Easy to handle and non-sticky 

Ø Excellent bond strength 

Ø Minimal cuspal deformation and enamel cracks 

Ø High flexural and fatigue strength 

Ø Wear-resistant 

Ø Natural esthetic appearance 

Ø Minimal level of leachable monomers 

Ø Stable in oral fluids 

Ø Retention of anatomic forms 

Conclusion

Silorane composites represent the next generation 
restorative materials that will herald a new era in 
restorative dentistry. This novel low shrinkage composite 
provides a unique combination of esthetics with superior 
mechanical properties comparable to clinically successful 
methacrylate based composites. Silorane has increased 
depth curve, low water sorption, high strength, reduced 

microleakage and good biocompatibility characteristics 
with low mutagenicity. 
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Abstract
The mandibular premolars are more prone to aberrations of canals. They include bifurcation and trifurcation 
of canals which makes it difficult to diagnose and manage. The failure to treat them leads to re-infection 
and persistence of infection in the tooth. Hence, it is of utmost importance for the clinician to know the 
morphologic variations. The present case report is aimed to give a clinical insight of such aberrations. 
The first case presents with mandibular first premolar with 2 roots and 2 root canals and second case is a 
mandibular second premolar with 1 root and 3 canals which was diagnosed with CBCT. Both the cases were 
treated endodontically and successfully managed.
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Introduction

Variation in the morphology of root canal system 
occurs commonly and can be considered as normal. The 
knowledge of the canal anatomy is essential for successful 
endodontic management. The clinician should be aware 
of the complexity of the root canal system and also be 
capable of identification of the variation (1). Amongst 
the human permanent dentition, it was reported that the 
mandibular premolar teeth had the most variable canal 
pattern (2). The mandibular premolar had the highest 
failure rate – 11.45% (3).This may be attributed to the 
frequent variations in the root canal morphology and the 
inability to access extra canals.

Zillich and Dowson have observed that the incidence 
of three canals in mandibular second premolar is 0.4% 

(4). Pucci and Reig, observed that the mandibular second 
premolar had two canals and two foramina in 11.5% 
teeth and the mandibular first premolar had branching 
canals, apical bifurcations, and trifurcations 26.5% of 
the teeth (5). Cleghorn et al, reviewed the mandibular 
first and second premolars, reported that approximately 
98% of mandibular first premolars were single-rooted 
with a single canal in 75.8% of the teeth. In cases of 
second premolars, almost all of the teeth in the anatomic 
studies were single-rooted (99.6%) with a single canal 
(91.0%) (6). As the occurrence of extra canal is relatively 
rare and the purpose of this report is to provide an insight 
on clinical management of such cases.

Case Report 1

A 38-year-old male patient reported with a chief 
complaint of pain in the lower right back tooth since 3 
months. History revealed that patient had experienced 
pain. Pain was spontaneous in nature and aggravated on 
chewing and lying down. On intraoral examination, there 
was a carious exposure of the pulp and the tooth was 
tender to percussion. A provisional diagnosis of acute 
irreversible pulpitis with apical periodontitis was made. 
Radiographic evaluation of the involved tooth (# 44) 
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revealed outlines of two canals. An angulated radiograph 
showed 2 roots (figure 1a, 1b). Access preparation 
was made in the right mandibular first premolar and 
two orifices were located (buccal and lingual) with 
the help of operating microscope and careful manual 
exploration (figure 1c). With 10 K file negotiation was 
done and working length was measured with electronic 
apex locator and confirmed with radiograph (figure 1d). 
Both the canals were prepared using hand K file till no 
20 followed by Neo Endo file (Orikam, India) till 25, 
0.06 (figure 1e). During preparation, the canals were 
lubricated and irrigated with EDTA and 2.5% NaOCl. 
Calcium hydroxide dressing was placed in the canals and 
temporary restoration was done. After two weeks, the 
canals were coated with AH plus sealer and obturated 
in the lateral Compaction technique and the tooth was 
restored with composite resin (figure 1f). 

Case Report 2

A 49 year old female patient came with the chief 
complaint of intermittent pain over two months in 
lower right back teeth region. Patient also complained 
of episodes of sensitivity to cold drinks in the involved 
tooth. Medical and dental history was non-contributory. 
Deep disto-occlusal carious lesion was observed in tooth 

#45 and was tender on percussion. Based on clinical 
and radiographic evidences a diagnosis of irreversible 
pulpitis was made (figure 3a) and an angulated 
radiograph shows a complex pulp anatomy (figure 
3b). Root canal treatment was planned. Cone beam 
computerized tomography was performed to understand 
the root morphology which shows trifurcation namely 
buccal, mesio lingual and distolingual canals (figure 2). 
Access preparation was made in the right mandibular 
second premolar. With the help of operating microscope 
and careful manual exploration was done to locate 3 
orifices (figure 3c). With 10 K file negotiation was done 
and working length was measured with electronic apex 
locator and confirmed with radiograph (figure 3d). The 
three canals were prepared using hand K file till no 20 in 
step back method and Neo Endo file (Orikam, India) 20, 
0.04% (figure 3e). During preparation, the canals were 
lubricated with Endoprep- RC and irrigated with 2.5% 
NaOCl. The calcium hydroxide dressing was placed in 
the canals and temporary restoration was done. After 
two weeks, the canals were coated with AH plus sealer 
and obturated in the lateral Compaction technique and 
the tooth was restored with composite resin (figure 3f). 

Table 1: Incidence of 2 canals in premolars of various racial groups 

Investigator year Ethnicity incidence

PINEDA(8) 1972 Hispanic 1.2%

VERTUCCI(9) 1978 Caucasians 2.5 to 34.4%

SERT(10) 2004 Turkish 6.4 to 29%

RAHIMI(11) 2007 Iranian 5.8–17.5%

AWAWDEH(12) 2008 Jordanian 22.8%  

PAREKH(13) 2011 Indian 13.5–20%

ZHANG(14) 2012 Mongoloid 2%
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Name of author year No. of roots No. of root canals

Rodig(16) 2003 1 3

Sachdeva(17) 2008 4 4

Aguiar(18) 2010 2 3

Poorni(19) 2010 2 3

Borna(20) 2011 1 3

Bhavana(21) 2013 3 3

Table 2: Case reports with three or more canals in mandibular premolar 

Figure 1: CASE 1: (A): pre-operative radiograph, (B): pre-operative mesial angulated radiograph, (C): 
orifice location (buccal and lingual), (D) working length determination, (E) master cone, (F) obturation and 

post endo restoration 

Figure 2: CASE 2: CBCT showing 3 canals on the middle third (buccal, mesio-lingual and disto-lingual) 
joining short of apex. 
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Figure 3: CASE 2: (A): pre-operative radiograph, (B): pre-operative mesial angulated radiograph, (C): 
orifice location (buccal, mesio-lingual and disto-lingual), (D): working length determination, (E): master 

cone, (F): obturation and post-endo restoration 

Discussion 

The presence of two roots in mandibular first 
premolar was 2.63% (7). The mandibular first premolar is 
more prone to bifurcation of canals (23–30%) terminating 
in multiple apical foramina (15–20%), as compared to 
second premolars (Table 1 shows incidences of a second 
canal in various populations) (8-13). In the present case 
1, the mandibular first premolar had 2 root canals of 
vertucci type IV configuration which had an incidence 
of 0.27% and in case 2 the mandibular second premolar 
with 1 root and 3 root canals with vetucci type VIII 
configuration and incidence of 0.1% (15) (Table 2 shows 
case reports with 3 or more canals) (16-21) . In the present 
case the root canals in mandibular second premolar 
trifurcated at the middle third and later joined short of 
the apex, exiting at one foramen. Anatomic studies of 
mandibular second premolar canal morphology found 
that a one canal was seen in 91.0% of the teeth. A single 
apical foramen was found in 91.8% of the teeth (7). The 
varied canal morphology can be understood through 
the development of root formation. Where, during root 
formation the aberrations occur and they have genetic and 
racial predilection. Higher incidences of two roots was 

seen in the African-American population (16.2%) and 
three or more rooted formation was reported in only 3% 
in French and 0.2% in Indian populations (7). This shows 
the complexity of the premolar canal morphology which 
needs careful evaluation. A CBCT was use to evaluate 
canal morphology as it helps in better visualization of 
canal anatomy and helps in treatment planning (22).

Conclusion

The basics of endodontic therapy begin with 
appropriate diagnosis and treatment plan. Proper 
knowledge of root canal system is of great importance 
in treatment planning. With the advent of advanced 
microscope, CBCT and NiTi file system, detection of 
aberrant anatomical variation is rather a norm than an 
exception, which if misdiagnosed and left untreated or 
incompletely treated leads to failure. 
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Introduction

Every woman deserves to have a healthy pregnancy. 
Pregnancy is a physiological state with transient changes. 
A pregnant woman requires support in different levels 
in terms of physical, mental, and emotional needs. 
Dental Management in pregnant women is critical and 
requires special care. Dentists might postpone elective 
procedures during first trimester which can interfere 
with organogenesis of the foetus, while at other times of 
pregnancy, treatment altered to best suit the patient and 
the foetal demands. It is important and essential to seek 
oral health counselling, oral examinations, and dental 
care during pregnancy.

Physiology of pregnancy and symptoms in oral 
cavity: 

A 30-fold increase in Progesterone and a 10-fold 
increase in oestrogen cause pregnancy induced changes 
in mother’s body and theoral cavity is no exception. [1]

Morning sickness and tooth erosion: 

Nausea and vomiting are observed in 66% of 
all pregnant women starting approximately 5 weeks 
after Last menstrual period (LMP) extending up to 12 
weeks.[2] In the first trimester, nausea and vomiting are 
associated with increased levels of progesterone. The 
gastric acids present in the emesis with hyperemesis 
gravidarum, erode the enamel mostlyon the palatal and 

lingual surfaces of anterior teeth.Both endogenous and 
exogenous acids are associated with enamel erosion. 
Endogenous acids have a pH of approximately 1.2 which 
is below the critical pH for dissolution of hydroxyapatite 
and fluorapatite crystals.This low pH rapidly causes 
demineralisation. [3,4] Erosion of the enamel can easily 
be controlled by advising the patients to rinse their 
mouths after vomiting, with a solution that contains 
sodium bicarbonate that neutralises the pH.[5] Morning 
dental appointments can be avoided for patients with 
morning sickness. Resin based viscous varnishes, resin 
based clear adhesives or cements and casein based 
remineralizing pastes can act as artificial bio film and 
help in remineralisation.[6]

Pregnancy gingivitis:

Pregnancy gingivitis and gingival hyperplasia 
aredue to Elevated levels of the oestrogen. This can 
cause an increased capillary permeability. Pregnancy 
gingivitis usually affects the marginal and the interdental 
papilla, aggravating the pre-existing gingivitis.[7] In a 
study performed by D.J Erchick on oral hygiene and 
prevalence of gingivitis among 1452 pregnant women 
in Nepal, 40% had gingivitis among which 80% 
had localised gingivitis and the remaining 20% had 
generalised gingivitis.[8] 

Increased progesterone in the blood alters the 
collagen production in gingiva, thereby reducing the 
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body’s ability to repair.Folic acid deficiency due to 
high levels of progesterone and oestrogen prevents 
gingiva repair. Gingivitis generally occurs in 60 to75% 
women during pregnancy, but its incidence is only 
0.03% in plaque-free environment at the beginning 
of pregnancy and is maintained throughout pregnancy. 
[9]

In a study by J.E Raber et al, where they induced 
experimental gingivitis during pregnancy and post-
partum where the level of hormones were monitored 
throughout the study and the amount of plaque was 
constant, it was inferred that the bleeding and gingival 
inflammation were increased during pregnancy and the 
microbiota level (Prevotella intermedia) was more due 
to underlying pregnancy related physiological changes. 
Whereas, post-partum the levels in microbiota did not 
change.[10]Another study by Maria et al, suggested a high 
prevalence of  Porphyromonas gingivalis , in association 
with T. forsythia and T. denticola and increased risk 
of developing periodontitis in pregnant women aged 
30 years or older.[11]Literature states that there is a 
connection between the influence of sex hormones and a 
directly proportional decrease in periodontal health. The 
hormonal levels of oestrogen and progesterone triggers a 
spectrum of inflammatory responses in the gingival tissue 
and influence the subgingival microbiota. Influence of 
sex hormones can be minimized by maintaining good 
plaque control.[12]

Pyogenic Granuloma (Granuloma Gravidarum): 

1-5 % prevalence in pregnancy. High levels 
of oestrogen and progesterone causes increase 
angiogenesis, when coupled with gingival irritation by 
contributing local factors such as plaque whichcan lead 
to this pregnancy tumour in the labial region of teeth 
usually in the interdental papilla.It happens usually in 
the first and the second trimester and regresses after 
parturition.The Oestrogen enhances vascular endothelial 
growth factor production in macrophages, related to the 
development of pregnancy tumour.[13] It is proposed 
that the disappearance of the tumour after parturition is 
unknown but can be attributed to the regression of the 
blood vessels. 

This can make brushing and the routine dental 
care uncomfortable, eventually causing tooth decay.An 
increase salivary oestrogen increases the desquamation 

of the oral mucosal cells. This combined with increased 
sub gingival crevicular fluid levels promote bacterial 
growth by providing required nutrition causing an 
elevated risk for dental caries.[14] Excision of this tumour 
4 weeks post-partum is the best treatment option. 

Periodontitis in pregnancy:

The recent studies have suggested a link between 
periodontal disease and preterm and low birth weight.A 
study on 400 women with gingivitis and periodontal 
disease demonstrated a positive correlation between 
periodontal disease and low birth weight.[9] Periodontitis, 
if present before pregnancy can aggravate with the poor 
oral hygiene during pregnancy.

In a systematic review published by Amare Teshome 
et al, the focus was on preterm birth, low birth weight 
and periodontitis. Of the selected ten studies out of 229 
articles, 9 concluded an association between periodontal 
disease and low birth weight. Pregnant women who 
are diagnosed with periodontal issues may have a high 
risk of delivering premature and low birth weight child 
regardless of other associated risk factors.[15] In a case 
report of still birth, by Yiping et al in 2010, it was found 
that a pregnant woman who had pregnancy associated 
gingivitis experienced an upper respiratory tract 
infection at term, which was followed by a still birth. 
They isolated Fusobacterium nucleatum in the placenta 
which was also present in the mother’s sub-gingival 
plaque but not in vagina, cervix, or rectum. [16]

Dental Management during Pregnancy:

Dental Radiography and pregnancy:

Depending on the amount of radiation and the 
stages of pregnancy, damage to the foetus may 
result in various complications. However, the dental 
radiation exposure of the foetus is negligible. Several 
precautions can be taken to avoid the foetal exposure 
when radiographs aretaken. Using a lead shield over the 
patient’s abdomen, a collimated beam, and a high-speed 
film, can reduce the foetal exposure to a large extent. 
The greatest risk to the foetus is during the first 10 
days after the conception followed by 4-18 weeks, also 
very crucial. The National Commission for Radiation 
Protective (NCRP) recommends that the cumulative 
foetal exposure to radiation should not exceed more than 
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0.20 Gy, over which can cause microcephaly and mental 
retardation [17]

First Trimester 1-12 Weeks: 

It is recommended to avoid dental treatment in this 
period. The concern about doing procedures during the 
first trimester is that the developing child is at a greatest 
risk during organogenesis. Dental procedures performed 
at this time leads to spontaneous abortion.[1]

The current recommendations are to emphasize 
importance of oral hygiene, avoiding any elective 
dental procedures and radiographs.

Second Trimester 13-24 Weeks:

It is safe to perform elective dental care during this 
time. 

The current recommendations are:

1. Oral Hygiene – Plaque control by Scaling, 
polishing and curettage.

2. Elective dental care - Restorations, root canals 
and extractions 

3. Radiographs to be used selectively ensuring 
proper protection and radiation safety for the foetus.

Third trimester 25-40 Weeks: 

It is safe to perform a routine dental treatment in the 
early part of the 3rd trimester, but better to avoid after 
that. 

The current recommendations are:

1. Oral Hygiene – Plaque control by Scaling, 
polishing and curettage may be performed if necessary.

2. Avoid an elective dental care during the 2nd 
half of the third trimester.

3. Radiographs to be used selectively while 
ensuring radiation safety for the foetus.In the end of 
second and third trimester foetus has grown considerably. 
The gravid uterus can compress the vena cava while the 
mother is in supine position. This can impede the blood 
flow by causing constriction of major vessels resulting 
in supine hypotension. This can lead to near syncopal 
episode. Therefore, proper positioning of the patient is 

required by asking the patient to lie down on her left side 
and elevating the chair head.[18]

Conclusion

Every woman should be educated to seek proper 
dental care during pregnancy. It is very important for 
the gynaecologists to advice pregnant women to get 
a dental check-up during their pre-natal counselling. 
The gynaecologists must enquire about the history of 
gingival bleeding or any difficulty in brushing due to 
swelling on the gingiva and if the response is positive, 
they can refer the patients to the dentist without any 
hesitation regardless of the trimester the patient is in. 
It will be ideal if the obstetricians join hands with the 
dentists in educating the women about the importance of 
seeking dental care during pregnancy. It is recommended 
to include oral health screening as a part of pre-natal 
counselling. This way, the dentist can treat any big 
cavities or open lesions prophylactically.  
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Abstract
Endodontic treatment can be predictable, successful, and relatively easy to perform if every individual 
step is performed appropriately. Hasty mechanical and chemical manipulation of the root canal system can 
lead to procedural error. Procedural accidents during endodontic treatment occurs either due to inadequate 
attention to the details. Removal of canal wall structure on the outside curve in the apical half of the canal 
due to the tendency of files to restore themselves to their original linear shape during canal preparation may 
lead to ledge formation and possible perforation. 
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Introduction

Among the complications that occur during 
endodontic procedure ledge is the most common 
endodontic mishap. Endodontic mishaps are error that 
occurs due to lack of enough attention to the details or 
sometimes it happens unintentionally by the clinician. 
(1,2) Even the most experienced clinician may commit 
procedural error like ledge, the successful endodontic 
treatment is based on thorough knowledge regarding 
internal and external anatomy of teeth.(3,4) Insufficiently 
designed access cavities lead to an improper guiding of 
the instruments by the walls of the cavity with a loss of 
control of the instruments during root canal preparation 
leading to ledge.(5) The other factors that could result 
in ledge formation are inaccurate working length, 
instrument material used for cleaning and shaping, 
irrigation, instrument design and instrumentation 
technique. This review addresses the causative, 
prevention and management of ledge formation in 
endodontics.

Preoperative assessment

Clinicians should know the tooth morphology, 

crown root angulation of teeth, any variation in the 
morphology and any calcification within the canal 
should be accessed before the start of access cavity. An 
Assessment is done by visual examination, radiological 
evaluation with preoperative x-ray, following SLOB 
technique wherever needed and also using dyes when 
difficult to assess with regular x-ray. These methods will 
help you to evaluate the architecture, internal and external 
anatomy, number of canals, any branching of canals, 
lateral canals, curvature of canal and the relationship of 
canal orifice to the pulp chamber and externals surface 
of teeth. Root curvature could be of different degree it 
can be straight (lesser than 5°), moderately curved (10-
20°), severely curved (greater than 20°). It was shown 
that degree, position and severity of canal curvature 
are some of the factors that is important.(4) Studies 
have shown that root curvature more than 20 degree 
produces more ledges (5), whereas root canals with less 
than 10 degree curvature produces less ledges.(6) Use of 
inflexible larger instrument in curved canal results in 
ledges. Cleaning and shaping of canals which are narrow 
or calcified produce more ledges hence the evaluation of 
the internal anatomy of teeth before the commencement 
of endodontic therapy is needed.

DOI Number: 10.37506/ijfmt.v14i4.11686
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Access related

The main purpose of an access opening is to create 
an unimpeded passageway to the pulpal space and apical 
foramen of the tooth. This preliminary step of preparation 
of the access cavity, the opening in the dental crown 
permits localization, cleaning, shaping, disinfection, and 
three- dimensional obturation of the root canal system. 
The success of the endodontic treatment depends on 
precise, proper execution of access cavity(7).Failure of 
the adequate extension of access cavity will prevent the 
access to the apical part of the root canal resulting in 
ledge. (5,8,9)

An access cavity that has been prepared improperly 
in terms of position, depth, or extent will hamper the 
achievement of optimal results. There should be 
unobstructed access to the canal orifices and direct 
access to the apical foramen. After locating the canal 
orifices endodontic files are introduced into the canal 
to determine whether the instruments are either “under 
stress” or free of interfering tooth structure. If there is any 
binding seen than the coronal outline form is extended 
to free up the shaft of the file. The operator would not 
be able to control over the direction of the tip of the 
instrument and it would gouges into the wall of the canal 
resulting in ledge if there is binding. Significant crown 
root angulations are common in maxillary lateral and 
mandibular premolar. Severely tipped or a crowded teeth 
requires modification in the access preparation. There 
should be proper aligning of the round bur vertically 
with the long axis of the tooth, failing which results in 
ledge and perforation. Incorrect assessment of root canal 
direction results in ledge. Conventional radiograph can 
tell us mesiodistal curvature but not buccolingual(10), 
hence it would result in wrong estimation of root canal 
direction.

Working length related

Accurate method of working length determination 
should be done either with radiographic or non-
radiographic method. Many times ledges are formed 
when the operator works the files short of the full canal 
length and the canal becomes blocked at that point, 
which is short of the working length or it might begin to 
deviate from the canal path resulting in transportation. 
Improper working length is one of the main causative in 
ledge formation.(5,11) We should maintain the working 

length during entire procedure of cleaning and shaping 
failing to do this would result in ledge.

Instrument Material used for Cleaning and 
shaping

Between stainless steel and Nickel titanium 
instruments studies have shown that using a bigger 
non curved stainless steel instrument in a curved 
canal resulted in more ledges.(7,12) When comparing 
between hand instruments, Stainless steel and Nickel 
titanium in a study done by Pettiette et al showed more 
straightening in stainless steel hand instrument when 
compared to Nickel titanium hand instrument in curved 
canal.(13) Namazikhah et al, compared between hand and 
rotary files to show the higher incidence of ledges with 
hand when compared to rotary.(14) Xu et al studied the 
cleaning and shaping with hand instrument in curved 
canal produces more ledges when compared to protaper 
rotary system.(15)Nickel titanium instrument can retain 
the shape of the curved canal and does not straighten like 
stainless steel.

Irrigation 

Inadequate irrigation and lubrication during 
instrumentation result in blockage of canal (18) due to 
accumulation of dentin mud in the canal. If there is 
ledge filing is performed with lots of irrigant with short 
vertical strokes always keeping the file tip apical to the 
ledge. Sodium hypochlorite is the commonest irrigant 
used it dissolves the organic portion of dentine and has 
antibacterial property, but it might affect the flexural 
strength of dentine and potentially influence the adhesive 
capacity of dentine. Chelating agent is helpful but should 
be used with caution because excessive use of chelating 
agent results in perforation because it would soften 
the dentin. It is recommended to use chelating agent 
carefully in narrow, curved or ledged canal, but liquid 
EDTA is used as a final rinse to remove smear layer. 
Surfactants are compounds of lower surface tension they 
are used in conjunction with commonly used irrigants 
such as EDTA, Chlorhexidine and Sodium hypochlorite. 
They act as wetting agent, emulsifier, detergent and 
lubricant to assist cleaning and shaping procedure.

Design feature of Instruments

Tip design: Use of instruments with sharp cutting 
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tips produces more ledges when compared to modified 
tip design. Tip design with biconical shape produces 
less of ledges when compared to conical and pyramidal 
shaped. Zmener and Marrero in their Scanning electron 
microscope study compared between Tri-files, Flex-R 
files, Flexo files, and K files in curved root canal 0% 
ledges were seen with Tri-files & Flex-R, whereas 10% 
ledges were seen in Flexofile and 30% ledges in K-file. 
(16) Flex R files are made by removing sharp cutting 
edges from the tip of instrument called as modified tip 
design to reduce the ledge formation. When pyramidal 
tip design was compared with conical and biconical 
tip design ledges were more commonly seen with 
pyramidal tip which has sharp transition and a forward 
cutting ridge on the face when compared to conical tip 
which has sharp transitional angle and a smooth face 
and biconical tip which has reduced transitional angles 
and dual- guiding faces.(17) Modified- tip files tend to 
maintain the original canal curvature better like flex R 
files,Control safe file, Anti ledging tip files and Safety 
hedstrom files rounded tip design of these files does 
not cut into the wall but will slip alongside it. Rotary 
files can have either cutting or noncutting tip. Protaper 
rotary files have convex triangular cross-section but they 
have finishing files which are non-cutting blunt tip and 
shaping files which are partially active thereby reducing 
ledge and perforation. Protaper, Profile, Hero 642, GT 
files and RaCe have non cutting tip whereas Quantec, 
flex master and K3 have cutting tip. Using C-file which 
has stronger buckling resistance compared with K-files 
provides easier access to the apical portion of canal and 
allows easier location of the canal orifices and thereby 
reducing the incidence of ledges. The pyramid-shaped 
tip facilitates insertion during negotiation of the canal 
and the square cross-section provides better resistance 
to distortion.

Rake angle

Rake angle is the angle formed by the leading edge 
and the radius of file. If the angle formed by the leading 
edge and the surface to be cut is obtuse than it is positive 
rake angle and if it is acute than it is negative rake angle. 
If Rake angle is slightly positive, results in an effective 
cutting action but if it is too positive, the blade becomes 
engaged into the surface excessively and binds without 
forming chips. A negative angle will scrape the dentin 
rather than cutting it. Protaper, Hero 642, RaCe, K3 

and flex master exhibit positive rake angle resulting in 
optimum cutting efficiency. Light speed and Greater 
taper show neutral rake angle and profile has negative 
rake angle. 

Instrumentation technique that reduces and 
corrects ledge

Balanced force technique which was introduced by 
Roane and Passive step back technique are considered to 
reduce the incidence of ledging.(18) Studies have shown 
that apical patency reduces formation of ledges; it is 
a technique in which the apical portion of the canal is 
maintained free of debris by recapitulation with a small 
file through the apical foramen. Stadler et al clinically 
studied 520 samples to show the treatment done by 
supervised dental student had more ledge effect with 
reaming technique in comparison with filing technique. 
Root canal curvature with more than 35 degrees has 
main effect on incidence of ledges.(22) Pre-curving the 
instrument and following sequential use of instrument 
(5,8), reduces the incidence of ledges.(1) It should be 
noted that in tightly curved canals where it is extremely 
difficult to advance from a No. 10 file to a No. 15 file, 
there are “half-step” files that are commercially available 
as FlexoFile Golden Mediums studies have shown that 
subsequent filing with these modified files will open 
the canal some more and render it more suitable for 
negotiation with the next available standard size.

Anticurvature filling- Bypassing of ledge is 
removal of ledge by instrumentation and obturation at 
new working length. It is done in two steps, in first step 
the entire canal pathway coronal to the ledge must be 
relatively straightened to allow correct file operation. 
This is done by filing against the wall opposite the apical 
curvature with instrument used in sequential order 
without skipping the size in retraction-rotation motions. 
Second step in bypassing a ledge is by following 
anticurvature filling technique. The resistance of the 
endodontic instruments to deformation, referred to as 
elastic memory by forcing a straight instrument into a 
curved path it tends to uncurve, and as a result the tip 
of the instrument cuts more into the wall opposite the 
curve by following this steps we could bypass the ledge. 
Anticurvature filing was compared with the stepback 
technique in a study Anticurvature technique reduces 
ledge and perforation than step back technique.(21)
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Passive step back provides a gradual enlargement 
of root canal in apical coronal direction. This technique 
uses hand files and GG drill or peeso reamer to provide 
sufficient coronal flaring before apical root canal 
preparation, resulting in easier access to irrigation and 
removal of debris. They provide straight line access to 
the apical foramen and reducing procedural error like 
ledge formation.(19,20)

Balanced force technique is used in curved canals 
using more flexible Flex R file. It is made of triangular 
shaped flute design with biconical tip and increased flute 
depth. Flex R file is turned 1/4 turn with apical pressure 
in clockwise direction and then again, with apical 
pressure, 3/4 turn counter clockwise direction is used.

Anti-Zipping Preparation System for Curved 
Root Canals 

This technique was introduced by Benjamin Brisefio 
Marroquin. Ideally, the curved root canal has two sides 
concave side and convex side, towards the inner side is 
concave and towards outer side is convex. The original 
canal axis should not be transported either in a concave 
or convex direction it should follow the canal path 
during root canal preparation. This is done in four phase, 
first the straight portion of the canal is prepared with 
Peeso reamers depending on the anatomic consideration 
of each canal. In second phase we need to prepare the 
concave portion or inner side of the canal. In third phase 
we need to prepare the convex portion of the canal axis 
of canal moves to the original position. Finally in fourth 
phase we have to remove the irregularities that are left at 
the interface of manual and mechanical preparation.(23) 

Conclusion

Ledge formation is one of the procedural error 
that occurs frequently. It is important to understand 
the cause of ledge formation and thereby prevention or 
management plays a key role in the endodontic success. 
Outcome of the treatment depends on how well the canal 
has been disinfected and the ledge formation is managed 
before obturation. This review might help the clinician 
to understand the prevention, consequence of ledge and 
its management. Operators are recommended to have lot 
of perseverance and patience while managing ledge. 
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Abstract
Regenerative treatment is a recently advancing field in Endodontics. Newer treatment protocols and 
technologies are being put forward in this regard. This review is about some of the important aspects in 
technologies of regenerative Endodontics.
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Review Article

Introduction

Regenerative endodontic procedures are biologically 
based procedures aiming to replace the damaged 
structures like dentin and root structures, as well as cells 
of the pulp-dentin complex. The main objectives of these 
procedures are to regenerate pulp-like tissue, resorbed 
root structure and the damaged coronal dentin, such as 
following a carious exposure. The seven techniques of 
regenerative endodontics are:

1. Revascularization through blood clotting

2. Postnatal stem cell therapy

3. Pulp implantation

4. Scaffold implantation

5. Injectable scaffold delivery

6. 3D cell printing and 

7. Gene therapy 

REVASCULARIZATION THROUGH BLOOD 
CLOTTING

Revascularization through blood clotting assumes a 
principle that the root canal space has been disinfected 
and that the formation of blood clot yields a matrix 
(e.g., fibrin) that traps cells capable of initiating new 
tissue formation. Revascularization approach in young 
permanent infected teeth with immature root apex and 
apical periodontitis was first attempted in 1971 by 
Nygaard-Ostby and Hjortdal.(1) But it was not successful 
due to technical drawbacks. 

Some prerequisites for revascularization through 
blood clotting are; it occurs most predictably in teeth 
with open apices and necrotic pulp secondary to trauma, 
the width of the apex open has to be greater than 1.5 
mm, the bacteria should be removed from canal by 
either triple antibiotic paste or Calcium hydroxide or 
formocresol,an effective coronal seal should be placed, a 
matrix has to be present into which new tissue can grow, 
the patients have to be young, an anesthetic without a 
vasoconstrictor should be used when trying to induce 
bleeding, their should be no instrumentation of the 
canals, sodium hypochlorite is used as an irrigant and 
formation of a blood clot probably serves as a protein 
scaffold permitting 3D in growth of tissue. Success of 
revascularization depends on open apex which gives 
easy access for the new tissue formation, short roots 
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for the cells to easily and quickly reach the pulp horns, 
intact but is chemically necrotic pulp which provides 
scaffold and reduces bacterial penetration, minimal 
instrumentation which preserves the viable tissue and 
young patient who has a greater healing.

The advantages of this technique are that the 
reparative matrices become an integral part of the 
tooth, overcoming any of the problems of retention of a 
restoration and possible marginal bacterial microleakage.
It is a simple technique. There is no possible immune 
rejection.It also strengthens the root walls of immature 
teeth.

Disinfection of the root canal is very critical for 
revascularization.The presence of prior infection could 
negatively affect the process of pulp tissue regeneration 
by damaging tissue forming cells as well as stem cells in 
the periapical tissues.(2)

The two set of materials which are very important 
for the disinfection of root canal are irrigants and intra 
canal medicaments. 

Irrigants

Sodium hypochlorite is the most commonly used 
antiseptic irrigating solution in root canal therapy. It 
appears that sodium hypochlorite can disrupt and remove 
microbial biofilm from the infected root canal based on 
in vitro studies.(3) However, the in vitro environment 
is quite different from in vivo root canal environment 
in immature permanent teeth with an infected/necrotic 
pulp, which contains infected necrotic tissue debris and 
exudate. These factors may affect the antimicrobial 
activity of sodium hypochlorite, which has also been 
shown to be less effective in immature teeth when 
compared to mature teeth.(4)

Sodium hypochlorite with concentrations of 1-6% 
have been used in regenerative endodontic treatment 
(RET).(5) The American Association of Endodontists 
(AAE) clinical considerations for a regenerative procedure 
recommends the use 1.5% sodium hypochlorite followed 
by 17% EDTA. The use of sodium hypochlorite before 
EDTA conditioning reduced transforming growth factor 
TGF-β1 release significantly.(6) This effect is probably 
due to damage to the proteins including dentine growth 
factor. 

Antiseptic medicaments

Calcium Hydroxide

It is recommended as an intracanal medicament in 
RET due to its good antimicrobial property (7) which is 
because of its high ph of 12.5-12.8.(8)

Bose et al. (9) reported that when calcium hydroxide 
was radiographically restricted to the coronal half of 
the root canal system, the median percentage increase 
in dentinal wall thickness was 53.8% as compared with 
a 3.3% increase when it was placed in the apical half of 
the root canal. However, where calcium hydroxide was 
placed in the apical canal, it did not affect the percentage 
increase in root length. A recent study has shown that 
the attachment of human apical cells to root dentine is 
higher when treated with calcium hydroxide rather than 
triple antibiotic paste(TAP) in vitro.(10)

It has been shown that dentine is capable of 
inactivating root canal medicaments.(11) Research is 
going on on CAOH for RET.

Ethylenediaminetetraacetic Acid (EDTA)

It is used to cause release of growth factors from 
dentine matrix in RET(6) but it has weak antimicrobial 
activity.(12) The use of 17% EDTA resulted in increased 
SCAP survival expression as well as partially reversing 
the deleterious effects of NaOCl.(13) In cases where 
minimal filing has been undertaken, the use of EDTA 
and removal of the smear layer may expose binding 
sites for attachment of newly formed tissue to the 
canal walls as well as stem cell differentiation.(14) 
EDTA conditioning of dentine promoted the adhesion, 
migration and differentiation of dental pulp stem cells 
towards or onto dentine.(15) Dentine matrix derived 
growth factors released after EDTA treatment have been 
shown to be capable of signalling stem cells of apical 
papilla to differentiate into odontoblast-like cells.(16)

Triple Antibiotic Paste

In RET of immature permanent teeth with infected 
necrotic pulp, triple antibiotic paste (minocycline, 
ciprofloxacin, metronidazole) has been recommended 
as an intracanal medicament, based on its excellent 
antimicrobial activity to kill all species of bacteria in the 
infected root canals.(17,18) It is recommended to use triple 
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antibiotic paste at a concentration no greater than 1mg/
mL (0.1-1mg/mL) in RET to avoid damage of stem cells 
from the apical papilla.(19)

One antibiotic, Augmentin may be as effective as 
triple antibiotic paste in RET.(20) It is shown to kill 100% 
of microorganism isolated from the infected root canal 
associated with an apical abscess.(21) It inhibits bacterial 
cell wall synthesis.

High concentrations of sodium hypochlorite(13) and 
triple antibiotic paste(19) are detrimental to the survival 
of apical papilla stem cells, thus possibly influencing 
root maturation. However, other factors such as severity 
and duration of apical periodontitis, age of the patient, 
stage of root development, follow-up time, and trauma 
might also affect root maturation in RET.(22)

POST NATAL STEM CELL THERAPY

The technique is to inject postnatal stem cells into 
disinfected root canal systems after the apex is opened 
for regeneration of pulp. The stem cells can be derived 
from multiple tissues, including skin, buccal mucosa, 
fat, and bone.

One major obstacle is the identification of a 
postnatal stem cell source capable of differentiating 
into the diverse cell population found in adult pulp. The 
main disadvantage is that cells have comparatively low 
survival rates and they may even migrate to different 
position in the body.

PULP IMPLANTATION

The majority of in vitro cell cultures grow as a 
single monolayer attached to the base of culture flasks. 
However, some stem cells do not survive unless they are 
grown on top of a layer of feeder cells. In theory, to take 
two-dimensional cell cultures and make them 3D, the 
pulp cells can be grown on biodegradable membrane 
filters. To form a 3D pulp tissue, many filters will be 
required to be rolled together which can be implanted 
into disinfected root canal systems. 

The advantage is that the cells are relatively easy 
to grow on filters in the laboratory. The disadvantage 
is that the specialized procedures may be required to 
ensure that the cells properly adhere to the root canal 
wall. The filters are very thin and the layers of cells are 

extremely fragile. So it is difficult to place them in root 
canal systems without breakage.

SCAFFOLD IMPLANTATION

Pulp stem cells must be organized into a 3D structure 
that can support cell organization and vascularization to 
create a more practical endodontic tissue engineering 
therapy. This can be achieved using a porous polymer 
scaffold seeded with pulp stem cells. Scaffold must 
contain certain growth factors for the proliferation 
and differentiation of stem cell, which might leads to 
improved and faster tissue development.(23)

INJECTABLE SCAFFOLD DELIVERY

As a tissue-engineered pulp is not required to provide 
structural support of the tooth, the tissue-engineered pulp 
tissue can be administered in a soft 3D scaffold matrix 
such as a polymer hydrogel. Hydrogels can be delivered 
by syringe (injectable scaffolds).

They have advantages of having unique 
compositional and structural similarities to natural 
ECM. They are non-invasive. They form a desirable 
framework for cellular proliferation and survival of an 
organized tissue structure. They can overcome various 
challenges of vascularization, tissue architecture, and 
simultaneous seeding of multiple cells because of its 
ability to control the porosity, surface morphology, 
shape, and size. Despite these advances, hydrogels are 
at an early stage of research, and this type of delivery 
system, although promising, has yet to be proven to be 
functional in vivo.

3D CELL PRINTING

This technique helps to precisely position cells to 
create tissue constructs that mimic the natural tooth pulp 
tissue structure. Theoretically, an inkjet-like device is 
used to dispense layers of cells suspended in a hydrogel 
to recreate the structure of the tooth pulp tissue. The ideal 
positioning of cells in a tissue engineering construct 
would include placing odontoblastoid cells around the 
periphery to maintain and repair dentin, with fibroblasts 
in the pulp core supporting a network of vascular and 
nerve cells.(24)

Theoretically speaking, one disadvantage is that 
careful orientation of the pulp tissue construct according 
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to its apical and coronal asymmetry would be required 
during placement into cleaned and shaped root canal 
systems. 

GENE THERAPY

The DNA contains genetic sequences (genes) that 
control cell activity and function. One of the most 
well-known genes is p53.Gene therapy basically is 
involving viral or nonviral vectors that can deliver genes 
for growth factors, morphogens, transcription factors, 
and ECM molecules into target cell populations.

Some of the viral vectors are adenovirus, 
adeno-associated virus, retroviruses, herpes simplex 
virus, and Lentivirus. The non-viral vectors are 
plasmids, peptides, gene guns, DNA-ligand complexes, 
electroporation, sonoporation and cationic liposomes. 

One use of gene delivery in endodontics would be 
to deliver mineralizing genes into pulp tissue to promote 
tissue mineralization.Ultrasound mediated gene delivery 
is used in-vivo and in-vitro whereas electroporation is 
used only in-vitro. This may be because of the lack of 
erythrocytes in the plasma clot due to thermal changes 
during electroporation in vivo. In the in vivo approach, 
the gene is delivered systematically into the bloodstream 
or locally to target tissues by injection or inhalation. 
The healing potential of pulp tissue is enhanced by 
genes inducing dentin directly applied on the exposed 
amputated dental pulp. The ex vivo approach involves 
genetic manipulation of cells in vitro, which are 
subsequently transplanted to the regeneration site. 
The ex vivo gene therapy stimulates reparative dentin 
formation more optimally and rapidly in comparison to 
in vivo gene therapy.(23)

Conclusion

RET is based on the concept of tissue engineering 
technology to regenerate the dentine-pulp complex in 
the canal space of immature permanent teeth damaged 
by caries or trauma, thus restoring development of the 
arrested tooth root. Extensive research is going on in this 
field and soon it may be one of the most effective and 
most sort out treatment option in endodontics. 
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Abstract
Ever since the introduction of calcium hydroxide in 1920, it has been widely used in dentistry. This is due 
to the therapeutic properties of calcium hydroxide imparted by its high pH and dissociation to form ions 
Ca+2 and OH−. This makes it a remineralizing agent, a bactericidal or bacteriostatic agent based on the pH 
concentration and also an anti-inflammatory agent. It is being applied for various purposes in dentistry like 
intracanal medicament, pulp capping agent, root canal sealer, cavity liner, apexification, pulpotomy, canals 
with exudate, perforation management and root resorption. This review article aims to describe in detail the 
various properties of calcium hydroxide and applications marking 100 years of its use in dentistry. 
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Introduction 

Hermann in 1920 introduced calcium hydroxide 
in dentistry as “calxyl” to produce dentinal bridging 
of exposed pulp. This has led to the concept of 
remineralisation, shifting from doomed organ theory 
(1). Calcium hydroxide has been around for a century 
and has shown to be effective in various clinical 
applications. It is an odourless white powder with a 
high pH and low solubility in water. It dissociates into 
calcium and hydroxyl ions which aids in remineralisation 
and anti bacterial properties, there by facilitating its 
use in dentistry (2). The pH and vehicle used mainly 
influence the properties of Calcium hydroxide (table 1) 
(3). Polyethylene glycol is one of the most commonly 

used vehicles due to its low solubility and antibacterial 
property (4). The various applications of calcium 
hydroxide are due to its important properties such as 
mineralization, antibacterial property and dissolution 
of necrotic material (figure 1). The calcium hydroxide 
has various advantages like initial bactericidal and 
later bacteriostatic activity, high pH which stimulates 
fibroblasts, neutralizes low pH, promotes healing and 
repair, it is also in expensive and easy to use (5). But it 
has few drawbacks like it does not exclusively stimulate 
dentinogenesis or reparative dentin formation; it may 
degrade during acid etching and does not adhere to dentin 
or resin restoration (6). As the advantages outweigh the 
drawbacks the use of calcium hydroxide is being used in 
dentistry since 100 years for various clinical applications 
(figure 2) (7,8,9). 

Mechanism of Action:

Remineralization:

The calcium ions formed on dissociation is said to 
activate the calcium dependent adenosine triphosphate 
reaction in remineralization. But this calcium in calcium 
hydroxide is not present in the calcific barrier but the 
calcium derived from blood stream is incorporated into 
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it. The hydroxyl ions provide alkaline pH that prevents 
dissolution of mineral content in dentin by inactivating 
lactic acid and also activates alkaline phosphatases 
enzyme. Calcium hydroxide shows healing by causing 
necrosis and irritation of pulpal tissue and initiating 
the inflammatory pathway. It constitutes following 
characteristics (10,11) : 

(i) Zone of obliteration: it is also called as zone of 
superficial debris. It can be visualized within an hour 
of contact due to the chemical injury caused by high 
pH of calcium hydroxide. This zone contains dentinal 
fragments, debris, blood clot and blood pigments formed 
due to the caustic effect. 

(ii)  Zone of coagulation necrosis: it is also called 
as Stanley’s mummified zone or Schroder’s layer. It 
is formed adjacent to the zone of obliteration due to 
the weaker chemical reaction. This zone consists of 
devitalized pulp tissue without any structural loss. 
This starts tissue reactions such as vascular changes 
and inflammatory cell migration. Later a zone of 
demarcation is formed differentiating the normal pulp 
tissue by deposition of protinate globules.

(iii)  Dense zone: a modified cell rich zone is formed 
by proliferation of mesenchymal cells and fibroblasts. 
The undifferentiated mesenchymal cells in this layer 
differentiate into preodontoblasts and columnar shaped 
odontoblasts. Argyrophillic fibers or the Korff’s 
fibers become organized perpendicular to the zone of 
demarcation. There is tubular formation in collagen 
matrix forming predentin. 

(iv) Calcification of the bridge: Robinson in 1923 
proposed the alkaline phosphate theory according to 
which the enzyme increases calcium phosphate ion 
concentration and initiates mineralization. Later matrix 
vesicle theory was introduced according to which 
extracellular matrix vesicle initiates calcification. But 
the seedling theory is one of the most accepted one, 
according to which mineralization mechanism occurs 
after initial seeding of collagenous tissue along with 
nucleation of hydroxyl appetite crystals (7).

Antibacterial action:

The highly oxidant free radicals released from 
calcium hydroxide is the main reason for its antimicrobial 

property (12). The action of hydroxyl ions on bacterial 
cell cause lipid peroxidation of phospholipids, thereby 
damage the bacterial cytoplasmic membrane. Hydroxyl 
ions also cause damage to the DNA inhibiting its 
replication. Its high pH causes breakdown of protein 
ionic bonds leading to protein denaturation and inhibits 
cellular metabolism. 

Anti-inflammatory action:

The high pH inhibits adhesion of macrophages 
and decreases the level of matrix metalloproteinase-8 
(MMP-8). This inhibits the inflammatory reaction and 
exudation and also improves tissue circulation (12).  

APPLICATIONS OF CALCIUM HYDROXIDE 
IN DENTISTRY:

Intracanal Medicament

Calcium hydroxide is one of the most commonly 
used intracanal medicament and is also considered the 
‘gold standard’. It plays a major role in the disinfection 
of the root canal when used as an inter appointment 
dressing. Though it is not a conventional antibacterial 
agent, it acts as a bactericidal agent at high ph and 
later as a bacteriostatic agent in root canal space (13). 
It is effective against common endodontic pathogens 
especially E.faecalis (14). It also helps in reduction of 
lipopolysaccharides and endotoxin released from bacteria 
(15). But it has a longer duration of action. A minimum 
of 7 day dressing is required to obtain the effectiveness 
of the medicament (16). Duration of calcium hydroxide 
medicament has been widely varied ranging from 10 
days (Ostravik, 1990), 1 week (Sjogren, 1991), 2 weeks 
(Reit and Dahlen, 1988) and 4 weeks (Bystrom, 1985)
(12). The duration is dependent upon the objective of 
dressing. When used as a routine antibacterial dressing, 
then 7 days is sufficient.

Calcium hydroxide is also used in conjunction 
with other therapeutic agents for additive effects 
such as chlorhexidine and potassium iodide. Calcium 
hydroxide was initially mixed with sterilized dentine 
chips and alkaline blood salts by Flohr (1936). Later 
calcium hydroxide, methylcresilate and camphorated 
parachlorophenol mixture was prepared by Blanc-
Benon (1967) as an intra canal medicament. Calcium 
hydroxide in 1% aqueous solution of parachlorophenol 
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was formulated by Martins et al. (1979) and Multical, 
a mixure of calcium hydroxide (34%), barium sulphate 
(15%) and chloro-timonol (51%) was made by Webber 
(1983). But, one of the most widely used is a combination 
of calcium hydroxide and Chlorhexidine. Calcium 
hydroxide combined with 0.5% CHX has been shown to 
eliminate C.albicans & E.faecalis effectively. But it was 
observed that the mixture of CHX and Ca(OH)2 may not 
provide a sufficient reservoir of free CHX molecules. 
The antimicrobial efficiency of this mixture was as 
effective as CHX alone on E.faecalis. CHX precipitates 
when mixed with calcium hydroxide and due to the 
deprotonation of the biguanide at pH > 8.0(9). 

Pulp Capping Agent

Calcium hydroxide has been used as pulp capping 
agent for long time. Histologically calcium hydroxide 
causes coagulative necrosis followed by mineral 
deposition leading to complete dentinal bridging. 
Adjacent to the area of necrosis inflammatory mediators 
are released which help in mineral deposition and further 
healing. A Tubular Dentin Bridge which represents the 
mature type of dentinal bridge with well formed organic 
matrix and evident calcification is observed. Due to this 
property calcium hydroxide is used as direct and indirect 
pulp capping agent since long time in dentistry. But 
later it was observed that the barrier of osteodentine, 
which is produced, is often incomplete and results 
in the formation of the so-called tunnel defects. They 
occur due to vascular inclusions and such defects may 
allow bacterial re-infection hence is being replaced by 
bioceramic materials especially for direct pulp capping 
procedures. 

Endodontic Sealer

Tight seal of root canal system is one of the main 
objectives of root canal therapy. But the property 
of calcium hydroxide to dissociate into ions causes 
dissolution of sealer leading to formation of voids 
during or after obturation (17). Though it’s solubility 
remains a matter of concern, the apical leakage cannot be 
attributed to its solubility, as there are studies reporting 
the potential for the formation of calcific repair tissues 
and even closure of apex by mineralized tissue in the 
vicinity of the materials (18). And hence, it has been 
incorporated in many commercially available sealers 
like sealapex, apexit due to its antibacterial property and 

mineralization potential (9).  

Cavity liner

Calcium hydroxide in fast setting formulations are 
used as cavity liner due to its therapeutic properties 
and additionally can resist condensation forces even 
in thinner sections (19) and also are compatible with 
light cure resin restorative materials (20). The calcium 
hydroxide liner has an accelerated setting in presence of 
moisture. But the many drawbacks are heat generation 
during setting due to exothermic reaction and dissolution 
of material over time (7).  

Apexification

Granath in 1959 first reported apical closure with 
calcium hydroxide. In non vital tooth closure of apex 
after calcium hydroxide dressing occurs as a cementum-
like tissue across the root-end. This process is not true 
apex formation, but rather formation of only a calcific 
barrier which is similar to cementum. Because calcium 
hydroxide materials are soluble, there is a need to replace 
the dressing at 3-month intervals till the closure of apex 
occurs which is ussualy after 6-24 months (21). The hard 
tissue barrier formed with the conventional calcium 
hydroxide apexification technique has been described 
as “swiss-cheese-like”, because of the many soft tissue 
inclusions, representing a very permeable and weak 
barrier and more attention is needed when filling the 
root canal with gutta-percha and sealer. Hence calcium 
hydroxide use for apexification is no longer advocated. 

Pulpotomy

Before the introduction of cvek’s pulpotomy 
completer removal of coronal pulp is done and pulp 
chambered is filled with calcium hydroxide. Later 
for minimal pulpotomy procedures a hard setting 
formulation of calcium hydroxide are used (7). Healing of 
the amputated pulp occurs due to release of inflammatory 
mediators. After the advent of materials such as MTA 
and Biodentine the use of calcium hydroxide for this 
purpose has steadily declined. 

Canals with exudate 

Obturation of root canal with continuous clear or 
reddish exudates is contraindicated. Hence, for such teeth 
use of calcium hydroxide dressing is recommended. It 
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is placed in canal after complete drying of canal with 
absorbent paper points. It is necessary to dress with a 
stiffer paste for a period of at least 14 days. If it is found 
that a substantial amount of the paste has been resorbed 
more frequent dressings with stiffer pastes may be 
required. Dressing and irrigation are continued until the 
exudate is stemmed. The high pH of calcium hydroxide 
neutralizes acidic pH of periapical lesion and favors 
bone formation (22). 

Perforation Management

Root or furcation perforation is one of the common 
mishaps in root canal therapy. The mineralization 
property of calcium hydroxide favors the sealing 
of the perforation and improves the prognosis. It 
stimulates hard tissue formation and when extruded it 
enhances healing of damaged periodontal tissues (22). 
Use of calcium hydroxide is contraindicated in crestal 
and furcation perforations as this may cause pocket 
formation and contamination. Though MTA is the ideal 
root repair material calcium hydroxide is still indicated 
to control infection, stop bleeding and as a temporary 
solution when inadequate time is available to perform a 
permanent repair.  

Root Resorption

The high pH, mineralizing potential of calcium 
hydroxide aids in down regulating osteoclastic activity 
and stimulating hard tissue formation. It also facilitates 
periodontal tissue healing in the high pH environment. 
Hence in cases of resorption, pulp is extirpated and 
lacunae are filled with calcium hydroxide and left for 3 
month interval and later removed and obturated. But use 
MTA is a more definite method of treating (9). 

Periapical lesion 

Intentional extrusion of calcium hydroxide beyond 
the root canal into the periradicular tissue is advocated 
by few authors in case of large periapical lesions as 
calcium hydroxide enhances the healing and osseous 
repair. As calcium hydroxide is mixed with barium 
sulphate in dental compositions the side effects of barium 

sulphate such as difficulty in resorption and initiation 
of inflammatory mediators which was observed in 
few studies (23). Extrusion is not dangerous except if it 
reached the inferior alveolar canal where it can cause 
paresthesia, it doesnot compromise perapical healing 
(24).  But use of pure calcium hydroxide is preferred for 
this purpose (25).  

REMOVAL FROM ROOT CANAL: 

Removal of Calcium hydroxide is difficult especially 
in curved and narrow canals. Presence of residual paste 
at apical portion of root canal affects the apical patency 
during instrumentation and obturation. The retrievability 
of calcium hydroxide mainly depends on the vehicle 
used. An oil based mixture is more difficult to remove 
than powder form calcium hydroxide mixed with 
distilled water. Various methods have been advocated 
for removal of the medicament and one of the most 
commonly used method is by irrigating the canal with 
NaOCl & EDTA as advocated by Lambrianidis et al. 
(2006). Use of 10% citric acid was found to be better 
than EDTA by Nandini et al (2006). And, Ballal et al 
(2011) has advocated use of 7 % maleic acid. In addition 
to these irrigants, hand filing or rotary instrumentation, 
or ultrasonics are effective for removal (21). 

SHORT COMINGS OF CALCIUM 
HYDROXIDE:

 Varying alkaline potential of different 
formulation is a cause of concern as there is no 
standardization to evaluate the effectiveness. Low 
solubility and diffusability of calcium hydroxide makes 
it difficult to gain a rapid increase in pH necessary to 
kill bacteria within tubules and anatomical variations 
thereby showing no effect on dense biofilms of bacteria 
protected deeper inside tubules. The high alkalinity was 
found to negatively influence the mechanical properties 
of dentin. It is said to reduce the fracture resistance of 
radicular dentine and worsen the prognosis of tooth (23). 
This can be explained by the Andresen’s theory where, 
the proteolytic action could weaken the tooth up to 50% 
in one year (22). 
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Table 1: Types of vehicles used for calcium hydroxide and their applications 

Vehicle Ion release Solubility Applications Examples 

Aqueous rapid high Direct and indirect pulp capping, pulpotomy
Distilled water

Ringer’s solution

Viscous 
Slower, for 
extended 
periods

Medium 
Apexification,

Inter appointment Intra canal medicament
Glycerine 

Polyethylene glycol

Oily 
Slower, for 
extended 
periods

Low 
Perforation repair 

External root resorption
Olive oil

Silicone oil

Figure 1: Mechanism of action of calcium hydroxide

Figure 2: Applications of calcium hydroxide
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Conclusion 

Calcium hydroxide is considered as one of the gold 
standard materials in dentistry. Its varied applications 
and unique mechanism of action and low cytotoxicity 
has guaranteed its use for this long time and decades to 
come.  
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Abstract
Trauma and pulpal infections are part of the routine of the dental practice. Common consequences in 
these cases are alterations in dental color, compromising patient’s esthetics and his interaction in social 
environment. Bleaching aids to preserve dental structure as compared to full coverage crowns and also 
show immediate esthetic results. This clinical case shows a bleaching technique in devitalized teeth using 
bleaching agent with 35% hydrogen peroxide activated by LED light. The technique is simple to perform 
and also shows satisfactory results.
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Introduction

The colour of natural teeth is affected by several 
parameters. It depends on the thickness, composition 
and structure of the tissues forming the tooth. These 
three parameters will evolve considerably through life, 
thereby influencing tooth colour. Any pathological or 
traumatic incidents can cause an everlasting impact on 
these dental structures. Tissue necrosis due to any cause 
can lead to release of disintegration by-products that 
may penetrate tubules and discolour the surrounding 
dentin. The degree of discolouration is directly related 
to how long the pulp has been necrotic. The longer 
the discolouration products are present in the pulp 
chamber, the greater the discolouration. To treat 
such discolourations various treatment modalities are 

available. Of them all, bleaching is known to be one of 
the most conservative procedures. Bleaching is defined 
as “the lightening of the colour of a tooth through the 
application of a chemical agent to oxidize the organic 
pigmentation in the tooth is referred to as bleaching” (1).  

In 1864, Dr James Truman of the Pennsylvania 
College of Dental Surgery published “Discolored and 
Necrosed Teeth”, in which he described the technique 
for bleaching nonvital teeth. He is credited with the 
first successful method for bleaching teeth. His method 
included treating the patient every day for 1 to 4 weeks 
with chloride of lime combined with a weak acetic acid 

(2). Techniques were refined throughout the decades 
using direct or indirect heat in attempts to accelerate the 
oxidation process (3). Direct heat techniques eventually 
became less prevalent because of the risk associated 
with cervical resorption. Chemical techniques using 
sodium perborate and/or superoxol in the absence of 
heat continued with some success on nonvital teeth, 
but efficient techniques for multiple vital teeth were 
still lacking. Improvement in bleaching products in 
the mid-1990s including photosensitive formulas, and 
delivery systems such as light-cured barrier materials, 
increased use of in-office bleaching for multiple vital 
teeth (4). Combined with the introduction of at-home 
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bleaching trays using carbamide peroxide, bleaching 
emerged as one of the most sought-after procedures in 
dentistry (5). In 1994, Light activation of the bleaching 
agents was introduced which further led to the activation 
of bleaching agents by argon laser, CO2 laser and 
plasma arc. In 1999, Diode laser was first used for tooth 
whitening. A variety of concentrations of bleaching gels 
containing fluoride, other remineralising agents, and 
peroxide free chemicals are also available.

The most commonly used agents for bleaching 
endodontically treated teeth are 30%–35% hydrogen 
peroxide and sodium perborate either in combination 
or separately (6). The techniques which have been 
used to bleach discoloured nonvital teeth are: walking 
bleach and modified walking bleach, non-vital power 
bleaching, and inside/outside bleaching. The walking 
bleach technique involves sealing a mixture of sodium 
perborate with water into the pulp chamber of the affected 
tooth, a procedure that is repeated at intervals until the 
desired bleaching result is achieved. Modification of 
this technique a combination of 30% hydrogen peroxide 
and sodium perborate is sealed into the pulp chamber 
for one week and is known as modified walking bleach. 
For internal non-vital power bleaching the hydrogen 
peroxide gel (>30%) is activated either by light or heat 
which raises the temperature between 50 and 60 C, it is 
maintained for five minutes before the tooth is allowed 
to cool for a further 5 min. Then, the gel is removed, 
the tooth is dried, and the ‘walking bleach technique’ is 
used between visits until the tooth is reviewed 2 weeks 
later to assess if further treatment is needed. Finally, 
the inside/outside bleaching technique is a combination 
of internal bleaching of non-vital teeth with the home 
bleaching technique (7). These methods have a potential 
risk, which includes cervical resorption, under- or over-
lightening, the possibility of colour regression, and 
external root resorption. Recently, a variety of products 
and techniques have been developed to resolve or 
minimize the side effects of the bleaching process. This 
development has been paralleled with rising interest 
among patients in correcting esthetic problems with 
their dentition (8,9). Therefore, in the current case, many 
modifications have been done for bleaching techniques 
in an attempt to minimize the risk and side effects of the 
bleaching process.

 

Case report

A 42-year-old male patient with a complaint of 
discoloured upper front tooth came to our attention. 
On intraoral examination, the upper central incisor 
(#11) was a discoloured previously endodontic treated 
tooth with a broken composite restoration and the 
upper right lateral incisor (#12) has an Ellis class 1 
type of fracture. Radiographic examination revealed 
a well-obturated tooth with an intact coronal seal and 
without any periapical pathologies. The patient was 
explained about different treatment options and he 
agreed on non-vital bleaching of 11 followed composite 
restoration of 11 and 12. Informed consent was taken 
before treatment. On the onset of treatment, the shade 
of the discoloured tooth was assessed under normal 
daylight with a Vita porcelain shade guide (Vita classic) 
and also, a pre-bleaching photograph was taken for 
the record (figure 1). On the first appointment 2mm of 
gutta-percha is removed from the canal orifice with a 
heated instrument and restored with GIC up to the canal 
orifice and the shape of the cervical barrier is made 
replicating the CEJ level and the interproximal bone 
level. And the pulp chamber is closed with temporary 
restoration (CaVit). 2 days later the bleaching process 
was started. The gingival is protected by water-soluble 
cream (Vaseline) applied to soft tissues, and rubber dam 
isolation was achieved, the flowable light-cured dam is 
placed in the gap between tooth and rubber dam. For this 
technique, a high concentration of hydrogen peroxide 
35% (NAVKAR DENTAL MAXX WHITE OFFICE) 
is used.  It is available as a powder liquid system. It 
is mixed in 1:1 proportion. The mixture is inserted 
into the pulp chamber with an amalgam carrier. It is 
then activated with LED light for 5 minutes to increase 
the chemical reaction as advised by the manufacturer. 
This process is repeated twice more where we changed 
the gel and repeated the bleaching until desired results 
were obtained (figure 2). Then, the pulp chamber was 
rinsed and dried and filled with calcium hydroxide to 
be left in the pulp chamber for 2 weeks before the final 
or permanent filling material (10.11). Clinical evaluation 
was recorded by comparing the tooth shade with its 
original one before treatment using the Vita porcelain 
shade guide and photographs (figure 3). After a week 
tooth was restored with composite resin, both in 11 and 
12. Final polishing is done after 1 day and the patient 
was reviewed after 3 months and no colour variation was 
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observed (figure 4).

Figure 1: pre-bleaching record of discolored and contra-lateral tooth.

 
Figure 2: Tooth shade variation: pre-operative, first appointment; second appointment; third appointment; 

post-restoration.

 
 Figure 3: pre-bleaching, post-bleaching and post-restoration.
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Figure 4: 6-month follow up

Discussion 

The bleaching of teeth is a harmless process, 
but some conditions have to be respected like the 
correct and complete soft tissue isolation to protect 
them from eventual burns caused by the peroxide. 
Some modifications have been done in an attempt to 
minimize the risk of cervical or apical resorption by 
placing a base of 1–2 mm glass ionomer cement over 
the root filling material to assure a mechanical barrier 
between the sealed root canal and the bleaching gel, 
which is in agreement with other studies (8,12) but is 
in disagreement with Friedman et al. (13), as they did 
not use an intermediate lining before the bleaching 
material. Another modification added to the bleaching 
technique was on reaching the desired shade, the pulp 
chamber was obturated by calcium hydroxide for seven 
days before the final filling material was placed. This 
was necessary to allow for the elimination of residual 
oxygen, which interferes with the polymerization of the 
filling materials and to neutralize and render the medium 
alkaline that reduces the risk of cervical resorption (14). 
The bleaching was done in three different appointments 
rather than one-time application as prolonged use causes 
bleaching action to slow down beyond a point during 
treatment. This is the point where whitening should 
be terminated. If it continues further decomposition of 

organic matrix and total loss of enamel matrix protein 
may occur (15). LED light was used to activate bleaching 
agent in this case. Light-emitting diode (LED) lamps are 
solid-state, semiconducting energy sources that supply 
near-monochromatic light. LED lamps are currently 
one of the most energy-efficient and rapidly developing 
light technologies. Because LEDs produce a discrete or 
narrow spectrum of light, the light source requires no 
additional filtration of extraneous energy and produces 
very little heat. As a result, an LED bleaching light system 
is dependent less on heat and more on the wavelength-
specific photochemistry of the bleaching formula 
and possible energy absorption of the natural tooth 
chromogens contributing to bleaching effect. The role of 
bleaching lights in dentistry is a topic for which there has 
been controversy and a lack of agreement. This lack of 
agreement can be attributed to variability associated with 
methods used to measure color, different light sources, 
and bleaching formula interactions (16). Some clinical 
studies have reported significant effects with bleaching 
lights, whereas others have shown no effectiveness. 
Still, others have found mixed results depending on 
tooth inclusion (17) or method of color measurement (16). 
The trend for future lamps may rely more on specialized 
light sources such as LEDs or lasers rather than filtered 
light to illuminate the teeth. As refinements in material 
photochemistry and improvements in spectral properties 
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of bleaching lamps continue, the use of supplemental 
light devices in dentistry is expected to remain popular 
and continue to grow in the foreseeable future (18). 

Conclusions

This case report demonstrates the successful 
management of a discolored non-vital tooth using 
35% hydrogen peroxide gel with light activation as 
bleaching material, effectively and safely, by following 
modifications and precautions to eliminate the side 
effects of peroxides. More advanced studies still needed 
to gather more information about the stability of results 
and to detect any adverse effect that could appear.
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Abstract
Norio Taniguchi, in 1974 coined the term ‘nanotechnology’. It includes the processing of separation, 
consolidation, and deformation of materials by one atom or one molecule. Nanotechnology has paved 
path for enhancing many material properties. Similarly so in dentistry it has led to enhancement of many 
traditional restorative materials such as dental composite and GIC which has made it possible to use these 
restorative materials in almost every region of the tooth. The aim of the present review article is to provide 
insights into recent developments in the field of restorative dentistry favored by nano technology such 
as, nano-composites, nano-bonding systems, nano-GIC, nano-varnish and sealants. It can be an aid to the 
dentist in clinical practice or in research field. 
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Introduction

In 1959, Richard P Feynman first described 
Nanotechnology in his in famous lecture “there’s 
plenty of room at the bottom” (1). It has been part of 
mainstream research with potential medical and dental 
uses. Nanotechnology has made notable contributions 
in dentistry with its various applications ranging from 
irrigating root canal system to regeneration of tooth. The 
restoration of tooth structure with nanomaterials has been 
one of the most widely applied aspects in dentistry. They 
offer advantages mainly in the smoothness, polishability 
and precision of shade characterization along with the 
flexural strength and micro-hardness (2,3). Additionally 
incorporation of functional materials or structures of 

nano size in restorative materials can be used to control 
the formation of cariogenic bacterial biofilm adherence 
as they can deliver bioactive materials and antibiotics 

(4). Nanomaterials are categorized as zero-dimensional 
(nanoclusters and nanoparticles), one-dimensional 
(nanotubes and nanowires), two-dimensional (nanoplates 
and nanolayers) and three-dimensional (nanospheres 
and nanorods) (5).   

A wide variety of materials are available to restore 
the lost form and function of decayed teeth. Use of 
conventional dental amalgam was widely in use as 
restorative material in stress bearing areas due to its 
superior strength, but has compromised esthetics due to 
its metallic color. Esthetic demands have necessitated 
the use of tooth coloured restorative materials like dental 
composites and glass-inomer cements. Though they are 
superior as esthetic restorative materials in anterior tooth 
region, they could not effectively bear the occlussal 
forces in the posterior regions. Incorporation of nano 
particles into these materials has enhanced the physical 
properties and favored the use of these materials in the 
posterior tooth region. This led to the development of 
materials like nano-composites, nano-bonding systems, 
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nano-GIC, nano-varnish and sealants. 

Nano-composites

Nanocomposites are available as nanofills (1 to 100 
nm size) and nanohybrids (0.4 to 5 μm) (6). Nanofiller 
particles are available either as nanomeric particles or 
nanoclusters. Nanomeric particles are monodispersed 
colloidal silica in non-aggregated and non-agglomerated 
form (7). These nano fillers are generally invisible as they 
are too small to absorb or scatter visible light and hence 
does not influence optical properties of resin.The fillers 
provide incremental improvement in the mechanical 
properties of the resin where, with the increased filler 
volume the strength increases proportionally and hence 
many studies have supported use of microfillers over 
nanofillers. Hence, to modify loading and distribution of 
filler particles ‘nanofills’ are introduced (8). They are a 
combination of nano- and microsized filler to produce a 
hybrid material like 3M filtek (3m ESPE). Nanoclusters 
were later introduced as an alternative to the hybrid fillers. 
Nanoclusters are either zirconia-silica particles or silica 
treated with 3-methacryloxypropyltrimethoxysilane 
with size of 0.6 μm(7). Additionally, ceramic nanofillers 
are being studied for its aesthetics and durability. 
Recently, Carbon nanotubes have proved to process 
good mechanical properties and bioactivity which can 
help to further reinforce the composite resin. 

In recent days, restorative materials with anti caries 
properties are obtained by addition of remineralizing 
or anti cariogenic materials in the resin (figure 1). To 
increase mineral content calcium and phosphate ion-
releasing fillers such as nanoparticles of dicalcium 
phosphate anhydrous and tetracalcium phosphate are 
used. Various calcium phosphate formulations, such 
as nano hydroxyapetite and nano-acidulated calcium 
phosphates are being used as fillers to incorporate 
remineralising properties in dental composites. Addition 
of nanobioglass has shown to facilitate fluoride release 
from dental composite (figure 2). For the anti cariogenic 
property various nano particles such as chlorhexidine 
and quarternary ammonium compounds have shown to 
be effective (9, 10).

Nano-Bonding system

Incorporation of nano-particles in dentin bonding 
agents have shown to improve tubular penetration and 

thereby increasing the mechanical properties of the 
restoration (eg : prime&bond NT, Dentsply). Nano 
silver particles, Nano amorphous calcium phosphate and 
Nano quaternary ammonium dimethacrylate (nQADM) 
are few of the widely studied materials (11). Recently, 
Colloidal platinum nanoparticles have shown to increase 
the bond strength of resin (12). Similarly, Spherical 
zirconia nanoparticles are used in bonding systems which 
aids in stabilizing the hybrid layer. Newly, the concept 
of nanogels has been introduced. They are 10- to 100-
nm particles which on interaction with monomers get 
swollen. This property allows penetration of adhesives 
deep into dentin and increase the bond strength (10).

Nano-GIC

Wilson and Kent in 1971 introduced GIC (13), 
ever since it has been a widely used in dentistry like 
Ketac Nano (3m ESPE). But, it had lower mechanical 
properties than other traditional restorative materials. 
The incorporation of nanoparticles favored to increase 
particle size distribution and thereby increasing the 
mechanical values of GIC. Forsterite nanoparticles, 
when incorporated in GIC enhanced the fluoride release 
(14). Nano-fluorapatite or nano fluoro hydroxyapatite 
has also showed similar properties (15). Use of nano 
agglomerated glass has improved the compressive 
strength if GIC (15). Similarly so, titanium nano particles 
are also used. Various antibacterial agents, zinc, silver 
nanoparticles are also incorporated to provide anti 
cariogenic properties (16). 

Recently, resin modified glass ionomers are 
modified by addition of nanoparticles and nanoclusters 
in fluoro-aluminosilicate glass. It resulted in the aesthetic 
improvement of the final restoration and polishablilty. 
It has led to the improvement is setting reaction, 
Improvement in poly salt bridge formation, Better 
bonding with dentin and More compressive strength. 
Similarly, Nanoparticles of CHX hexametaphosphate 
are used as an anti microbial agent but nano-
chlorhexidine modified GIC shows less fluoride release 
than conventional one which is a drawback (9).

Nano-Varnish and sealants

Hydroxyapetite and fluorapatite bioceramic nano-
fibers have nanostructure solubility which aids in effective 
release of fluorine ions. Which when incorporated 
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in sealant system can cause caries prevention. The 
nano-sealants provide wear resistance and a reduced 
shrinkage (17). Another application of nanotechnology is 
the development of a nano-filled light curing varnish. It 
is used to protect GIC during early maturation phase. It 
prevents water sorption ad dehydration of GIC thereby, 
improving its mechanical properties. Eg., EQUIA 
(‘Easy-Quick- Unique-Intelligent-Aesthetic’) (18).

Nano coating of restorations

Nano-filled, light-cured preparations are used as 
a protective coating for composite and acrylic indirect 
composites like the Optiglaze Glossy Protective Coating 
Agent (GC Corporation, Japan). These solutions provide 
an aesthetic glossy surface and can be used in difficult to 
polish areas such as posterior fissures or interproximal 
areas of indirect composite restorations. It can be used 
on indirect composite restorations, artificial teeth, 
removable dentures, temporary crowns and individual 
acrylic trays to provide a glossy finish. 

Nano polishing system 

Polishing of dental surfaces is a known practice in 
dentistry which is used to make it difficult for plaque 
and cariogenic bacteria to accumulate on tooth surfaces. 
Thus, polishing is a preventive procedure used as a 
primary defense against dental problems. Micron-sized 
silica particles are a typical component of conventional 
polishing pastes. The smaller the abrasive particle size 
the smoother the polished surface. Chemical-mechanical 
planarization process is one such approach, used in the 
semiconductor industry which uses various nanometer-
sized particles to polish surfaces of semi-conductor 
wafers to a sub-nanometer level. This was adopted to 
polish dental surfaces by R.M. Gaikwad and I. Sokolov 
(2008), where they have used siver nano particles and 

demonstrated that it is easier to remove bacteria from 
areas polished with silica nanoparticles. And it can be 
used for dental polishing (19). 

Nano ceramics 

With the integration of nanotechnology and 
ceramics a new CAD/CAM block of monolithic esthetic 
material was developed as Lava Ultimate (3M ESPE). It 
is a mix of nano particles agglomerated in clusters and 
individual bonded nano particles embedded in a highly 
cross-linked polymer matrix. The main advantage of 
this material is said to be the easier clinical finishing and 
polishing, without the need for a porcelain oven, with 
the strength, surface gloss and finish retention similar 
to ceramic materials which has been the main limitation 
of composite blocks. It’s typical composition is made 
up of non-agglomerated/non-aggregated silica (20 nm), 
aggregated zirconia (4 to 11 nm particles) or silica 
clusters (20 nm particles) and non-agglomerated or non-
aggregated zirconia (4 to 11 nm) with approximately 
an 80% ceramic load. Though there are a few in vitro 
studies showing its resistance to toothbrush abrasion and 
retention of the initial glossy surface finish similar to 
glass ceramics, clinical evaluation is yet to be obtained 
regarding its marginal integrity and survival (20).

A nano optimized mouldable ceramics are developed 
recently and marketed by the name XircOn Ultra, which 
is approved by FDA. It is a hybrid nano-ceramic that can 
bend and flex in the mouth. It is made by a combination 
of nano-ceramics and polymers. It is said to be one of 
the closest material to human teeth. Nano fillers enhance 
polishability reduce wear. The use of nano pigments 
adjust the shade of the restoration by chameleon effect 
and nano modifiers increases the stability of the material 
thereby prevent sticking to instruments.
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Figure 1: Nano-composite materials.

Figure 2: nanoparticles used in bonding systems.
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Conclusion

With evolution of material science, newer dental 
materials are being developed for improving the ease 
of use and mechanical properties. Nanotechnology is 
playing a key role in such product development and 
has proven to be an efficient method for this purpose. A 
thorough knowledge of these nano restorative materials 
and its applications helps in efficient use in dentistry. In 
future, the use of nano-robotos seems to be the effective 
way in restoring early tooth surface defects and carious 
lesions. But it is still a clinically unexplored arena and 
the wait doesn’t seem too far to explore it.
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Abstract
Haematoxylin is the most popular nuclear counterstain used in routine histopathogical techniques for 
staining tissues. It is derived from the tree Haematoxylum Campechianum (H.campechianum). The history 
of haematoxylin reveals centuries of war, strife and discovery dating from the Mayans and Aztecs who 
used it as an ink and fabric dye to the war resulting in the invasion of Mexico by European countries. 
H.campechianum was later named as logwood and block wood by the invaders that used it to generate 
haematoxylin crystals to be utilized in textile industry. The recognition to introduce haematoxylin as 
biological stain goes to Waldeyer. But later Bohmer introduced the technique of coupling a mordant to the 
dye making it colorfast and thus, haematoxylin remains a very unique and vital stain in histology till date.  
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Introduction 

Haematoxylin is the most common nuclear 
counterstain used in histology. It shall not be an over 
exaggeration to say that it is the cornerstone of staining 
tissue sections and the foundation upon which modern 
histopathological diagnosis is built. Haematoxylin is 
a natural dye derived from the tree Haematoxylum 
Campechianum (H.campechianum),that belongs to the 
order Legumiosae (Genus-Eucaesalpiniea) and is so 
named because of the reddish nature of its heartwood 
and young leaves. In Greek haemato means blood 
and xylo means wood.1There are several varieties of 
Haematoxylin, but H.campechianum gives the best 

coloured wood. H.campechianum tree grow in swamp 
lands distributed throughout Guetamala, Belize, and 
the Yucatan and Campeche area of Mexico (Central 
America).2 

Initially, extracts of H.campechianum were used 
for dyeing in textile industry. For the transportation of 
H.campechianum from Mexico to Europe by sea the tree 
was cut into three-foot logs or blocks and hence was also 
called Logwood or Blockwood. However, the artisans in 
the textile industry did not know how to use the logwood 
to make the dye colorfast. Therefore, the fabrics dyed 
with logwood extract faded quickly.3 Later a process 
was developed in which metal was used with a natural 
dye to make the dye colorfast. This process was widely 
applied by the industrialists, the metal used was called 
‘mordant’.4 In 1810 a French chemist named Michel 
Eugene Chevreul isolated Haematoxylin crystals. The 
crystals were obtained by boiling H.campechianum 
heartwood chips in water, which produced an orange – 
red solution that turned yellow, then black upon cooling 
and yielded crude red haematoxylin crystals after 
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evaporation of water. Haematoxylin is a neoflavenoid, 
a phenolic compound related to flower pigments.5 

Haematoxylin is the result of the decomposition of a 
glucoside that exists in fresh heartwood. Regarding the 
glucoside itself little is known, except that under the 
influence of a species of fermentation it is decomposed 
with formation of sugar and haematoxylin.6 Waldeyer 
is frequently credited to have introduced haematoxylin 
as a biological stain, using it unsuccessfully to stain 
neuronal axons in 1862. But truly indeed, the potential 
for haematoxylin in histology should be credited to 
Bohmer (1865), who inspired by the textile industries, 
combined a metallic mordant with haematoxylin to stain 
tissues adequately.  

Although the formulation of Bohmer is no longer 
in use, coupling of haematoxylin with a mordant is still 
the major form in which the dye is used.7 The chemical 
basis of colour is due to certain atomic groupings 
known as chromophores(Greek=colour bearers) e.g-
NO2,N=O,N=N,C=C,C=O,C=N,C=S and the quinoid 
group .Such groupings introduce ‘resonance systems’ in 
the molecule. Resonance systems result when molecular 
formula can be written in several valid ways. The rapid 
change resulting from the presentation of possible 
alternate states involves the absorption of electromagnetic 
waves and the production of colour. Benzene which 
does not show colour in white light, shows colour in 
UV range. The introduction of chromophoric group into 
an uncoloured molecule will cause it to be coloured, 
then it is called a chromogen. For a chromogen to be 
called a dye, it must be composed of an acid and a base 
and therefore should have salt forming properties. This 
function is performed by a group called auxochromes 
(Greek-increasers) which when attached to the dye 
molecule act as an electron donor to the chromophore. 
The OH and NH2 are the main auxochromes; others are 
COOH(Carboxyl), SO3H (sulphonic) groups. These can 
also serve to bind the dye to the tissue besides dissociating 
and forming compounds.8 In pure form haematoxylin 
is a colourless or slightly beige powder which gives a 
colourless solution with water. Rudolph Nietzki was the 
first to discuss the chemical nature of haematoxylin in 
his 1892 publication in the ‘Chemistry of Dye stuff’.9 
Pure aqueous haematoxylin cannot stain. The active 
staining agent is not the principal substance but rather an 
oxidation product of haematoxylin called haematein.9,10 

Haematoxylin and haematein differ by only hydrogen 

atom. Removal of this hydrogen from haematoxylin can 
be accomplished either by atmospheric oxygen or by 
using mild oxidizing agents and results in a compound 
with a hydroxyl group adjacent to a carboxyl group. 
This configuration facilitates formation of co-ordinate 
complexes with metals.11 

Ripening 

The process of generation of haematein from 
haematoxylin is called ripening. Haematein can 
be produced naturally through exposure to air and 
sunlight or UV light. This natural process of ripening 
can take upto 3 months or longer. Examples of use of 
naturally ripened dye are the methods of Delafield and 
Ehrlich’s haematoxylin.12 Chemical oxidants can also 
produce haematein from haematoxylin by the process 
of ripening in a shorter period, but does carry the risk 
of developing effective reaction products, a solution 
with a shorter shelf life than the naturally ripened 
dye.13 Chemicals like potassium permanganate, iodine, 
sodium iodate, sodium periodate, hydrogen peroxide 
and mercuric oxide are example of oxidants used to 
ripen haematoxylin. Common stains like Mayer’s and 
Ehrlich’s formulation use sodium iodate while Harris’ 
preparation relies on vigorous boiling and addition 
of mercuric oxide to produce haematein. Although 
chemical oxidation produces a working dye in very short 
period, it has to be performed very carefully to avoid 
over-oxidation of haematoxylin. Several substances may 
be produced as a consequence of over oxidation, but the 
most significant is a quinine-carboxylic acid, which 
is called oxy-haematein. Another important aspect is 
that haematoxylin powder may oxidize during prolong 
storage.If such a dye is used with usual amount of 
oxidant, it would unavoidably give rise to over oxidation 
products. One of the means of avoiding this problem 
has been to use half the normally required amount of 
chemical oxidant. The half oxidized solution has a 
greater shelf life sine unoxidised haematoxylin forms 
a reservoir which through natural ripening gradually 
replaces haematein that is over oxidized or exhausted by 
staining.14 Haematein forms rapidly in alkaline solutions 
but slowly in acidic solvent. Addition of alcohol or 
glycerol further slows down oxidation, alcohol can also 
act as preservative.15 
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Mordants 

Mordants are chemical substances that by their 
physico chemical structure aid in attaching a stain or dye 
to the tissues. They are essential to haematoxylin staining; 
the mordants used are always divalent or trivalent salts 
or hydroxides of metals. They probably combine as 
hydroxides with the dye by displacing hydrogen atom 
from it, and their remaining valences serve to attach or 
bind the dye-mordant complex to tissue components 
specially phosphate groups of nucleic acids.14 The 
chelate complex of dye and mordant is called a ‘lake’. 
The term ‘lake’ is derived from ‘lac’, a mordant dye 
obtained from an insect in India and from which shellac 
is obtained. Over the time the term ‘lac’ has changed to 
‘lake’ and has come to be the generic term for all dye-
mordant complexes.Two types of bonds are involved in 
the fundamental reaction between the dye and mordant. 
One is a covalent bond with hydroxyl oxygen, the other 
is a co-ordinate bond with another oxygen (electron 
donor).The alum salts are most commonly used because 
they were more readily available. Mordants and dyes 
can be applied in three ways:15

· Onchrome: Mordant is applied first followed 
by the dye. Heidenhain’s iron haematoxylin is a classic 
example.

· Metachrome: Mordant and dye are 
mixedtogether and then applied.It is the most common 
type.Example-alum haematoxylins.

· Afterchrome: The dye is applied first followed 
by mordant. 

Progressive and Regressive staining 

In progressive staining, the staining is continued 
until the desired intensity of colouring of the different 
tissue elements is attained. e.g.-Mayer’s, Delafied’s, 
Harris’ and Gill’s haematoxylin formulae. In regressive 
staining the tissues are overstained and the excess dye 
is then removed selectively until the desired intensity 
of colour is attained. e.g. Ehrlich’s, Harris’ and 
Delafield’s formulae. The designation ‘selectively ’ 
is due to the fact that when excess dye is removed, it 
is cleared from certain cell constituents before others, 
while other cell constituents are still strongly stained. 
This process of selective removal of excess dye is called 

‘differentiation’. Generally if the dye used is a basic one, 
differentiations are carried out by an acid solution and 
vice versa. For both basic and acidic dyes, alcohol acted 
as a fairly efficient differentiator and probably acts by 
simply dissolving out the excess dye.16 

Differentiators are of three types:16

· Acid differentiator —These act by combining 
with metal, thus breaking the latters association with 
the tissue or cell components. e.g.-acetic acid and 
hydrochloric acid.

· Oxidising differentiator — These act by 
oxidizing the dye to a colourless form (leuco form).
Cell components holding the least dye get bleached first. 
e.g-Potassium ferricyanide, Chromic acid, Potassium 
permanganate, Potassium dichromate and picric acid.

· Mordant differentiator — The process happens 
due to mass action. When a section that has been stained 
by a mordant dye in a solution of mordant, the latter 
is present in great excess and the dye gradually leave 
the tissue to combine with free mordant in the solution. 
Also iron alum mordants can oxidize haematoxylin to 
a colourless compound, tissue component, which hold 
the least dye gets decolourised first.e.g-aniline used with 
gentian violet, Phenol used with carbolthionone. 

Blueing 

Acid solutions of alum haematoxylin are reddish in 
colour while the aluminium lake of haematein is blue 
in colour. This is because Alum (Potassium aluminium 
sulphate) is watery solution and tends to dissociate: the 
aluminium combines with the OH group of water to 
form insoluble aluminium hydroxide; the free hydrogen 
from water tends to form suphuric acid by uniting with 
suphate from alum. However, if excess of acid (Sulphuric 
or any other)is present aluminium hydroxide does not 
form. Under these conditions, in an alum haematoxylin 
dye the insoluble dye lake cannot form because of lack 
of hydroxyl ions. Hence alkaline treatment is required to 
neutralize the acid to restore blue colour to the tissues.17 

Various types of Haematoxylin stains 

There are six common types of haematoxylin stains 
in use:18 

1. Alum haematoxylin-Alum haematoxylin 
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solutions contain potassium alum or ammonium alum, 
but the active principle being aluminium(mordant).They 
include Delafield’s,Ehrlich’s, Harris’, Mayer’s, Carazzi’s, 
Cole’s, Gill’s and Iyiola and Avwioro’shaematoxylin 
formulations. Alum haematoxylins are used when the 
counterstain doesnot contain an acid.  

2. Iron haematoxylin-In iron haematoxylin stains, 
iron salts are used both as the oxidizing agent and as 
mordant. The most commonly used iron salts are Ferric 
chloride and Ferric ammonium sulphate. Generally, 
iron haematoxylin stain requires differentiation. 
E.g - Heidenhain’s haematoxylin, Anderson’s Iron 
haematoxylin, Weigert’shaematoxylin, Verhoeff’s 
haematoxylin. 

3. Tungsten acid haematoxylin-There is only 
one widely used tungsten haematoxylin, although 
many variants on the main technique of Mallory’s 
phosphotungstic acid haematoxylin (PTAH)has been 
described. 

4. Molybdenum haematoxylin-Haematoxylin 
solutions that use molybdic acid as the mordant are 
rare, the method of Thomas (1941)is the most accepted 
method and described by McManus and Mowry. It is 
used to stain collagen, reticulin, argentaffin cell granules. 

5. Lead haematoxylin-Lead haematoxylin stain 
is relatively recent in development, mostly used for 
demonstration of granules in the endocrine cells of 
alimentary tract and other regions. 

6. Haematoxylin with chromium-As in Weigert 
– Pal technique (Weigert1885,Pal 1886).This is a 
hybrid technique as it employs Weigert’s mordant, 
Pal’s differentiator and usually Kultschitzky’s (1889) 
haematoxylin. Mordating in chrome salts forms a 
chromium dioxide complex so that normal myelin forms 
a lake with haematoxylin. Only long standing myelin 
degeneration will show lack of staining. 

7. Haematoxylin without mordant-Under 
appropriate conditions, free haematein is weakly anionic 
and will stain cationic tissue components-particularly 
collagen, but also elastin, erythro cytes and contractile 
elements in smooth muscle-yellow to orange-brown. 
Non-mordanted, dilute solutions of haematoxylin 
(haematein) also colour nuclei through binding to basic 

nuclear proteins.In the Clara haematoxylin procedure, 
non-mordanted haematoxylin reacts with arginine 
residues and stains keratin, keratohyalin, and basic 
nucleoproteins. 

Uses of Haematoxylin16,18 

· Carbohydrates: Connective tissue mucin can 
be stained with Mayer’s haematoxylin. Haematoxylin 
has also been used as a nuclear stain in some techniques 
when demonstrating carbohydrates. These techniques 
include Best’s carminefor glycogen, Periodic Acid 
Schiff for neutral mucopolysaccharides and congo red 
for amyloid. 

· Lipids: Baker’s acid haematein method is used 
for demonstration of phospholipids, while the alum 
haematoxylins are used as nuclear counterstains when 
oil red O is used for staining the lipids. 

· Connective tissue fibers: Verhoeff’s 
haematoxylin has been used for staining elastic fibers 
black. Weigert’s haematoxylin and Celestine blue 
haemalum sequence are used for nulclear stains. 

· Nervous tissue: Weigert-Pal’s, Loyez and Weil’s 
methods are used for staining myelin. The haematoxylin 
used in these methods is the active ingredient to stain 
astrocytes, myoglia. 

· Intracellular substances: Heidenhain’s 
haematoxylinis an excellent stain which stains 
chromosomes nucleoli, mitochondria, and cross 
striations of muscle fibres. 

· Cytology: Papanicolaou is very popular 
cytological technique for epithelial cells to distinguish 
between malignant and non-malignant cells, here 
haematoxylin plays major role as a stain. 

· Microfilaria and amoeba: The differential 
diagnosis of microfilaria based on nuclear arrangement 
is enhanced when their nuclei are stained by hot 
haematoxylin. Amoeba also stains well with alum 
haematoxylin. 

Conclusion

Undoubtedly haematoxylin is one of the most 
important biological stains. It is valuable not only 
because it is a powerful nuclear stain and a chromatin 
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stain par excellence, but also because it has polychrome 
properties. With proper differentiation it is possible to 
get several shades between blue to red to show in the 
same preparation. 

Ethical Clearance – Not required since it is a 
review article 
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Abstract 
Aloevera has been in used by humans since times immemorial. Its health benefits are well known. Ancient 
Greeks and Egyptians used it in their daily routine and in battle fields due to its many miraculous properties. 
Studies have proved the antiseptic, anti-inflammatory, anti-viral, anti-fungal and wound healing properties 
of aloe vera plant. Recently it has garnered a lot of interest regarding its use in dentistry as it is completely 
natural and there are no side effects reported with proper usage. This paper gives an overview of the uses of 
this wonder plant in various departments of dentistry.
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Introduction

Aloe vera is a miracle plant and it has been known 
for its numerous benefits. It has been used for centuries 
for its health, beauty, medicinal and skin care properties. 
First reference to aloevera was seen in A.D. 1655 of 
Dioscorides’ Medical treatise De MateriaMedica. It was 
used by Egyptian queens Nefertiti and Cleopatra in their 
regular beauty regimes and by Alexander the Great, 
and Christopher Columbus for treatment of wounds 
of soldiers. The botanical name of Aloe verais Aloe 
barbadensis miller. 1, 2. 3, 4The Aloe barbadensis plant 
consists of two parts , the parenchymaltissue makes up 
the inner portion of the aloe leaves and producesthe aloe 
vera gel (or mucilage), a clear, thin, tasteless, jelly-like 
material. This tissue is used by separating the gel from 

the inner cellular part. 5, 6 The other part is specialized 
cells known as the pericyclic tubules, it occurs beneath 
the outer green rind of the leaf. It is yellowish latexwith 
powerful laxative-like actions. 7,8, 9 

Composition 

Aloe vera gel has a very complex chemical 
composition. 10, 11 Vogler and Ernst listed 75 of its active 
constituents. Reynolds and Dweck listed 16 different 
polysaccharides and Yamaguchi et al reported presence 
of nine different minerals. 

The constituents are listed in the table below 12, 13, 

14, 15, 16 
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Vitamins antioxidant vitamins A, C and F. Vitamins B(thiamine), niacin, vitamin B2 (riboflavin), 
vitamin B12,choline and folic acid.

Enzymes Biochemical catalysts, such as amylase and lipase which aid in breakdown of fats and sugars. 
Carboxypeptidase, produces anti-inflammatory and analgesic effect

Minerals

Sodium, potassium, calcium, magnesium, manganese,copper, zinc, chromium and iron are all 
found in the aloeplant

Magnesium lactate prevents the formation of histamine from the aminoacid, histadine this 
explains the antipuriticeffect of aloe vera.

Sugars Sugars are derived from the mucilage layer of the plant are glucose andmannose, known as 
the gluco-mannans.

Anthraquinones

The bitter aloes consist of free anthraquinones and theirderivatives ,Barbaloin, aloe-emodin-
9-anthrone,lsobarbaloin ,Anthrone-C-glycosides and chromones. Powerfulpurgative effect 

and potent antimicrobialagents. Lignin with their penetrativeability to carry other active 
ingredients deep into the skinto nourish the dermis.

Sterols
Campesterol, Sitosterol and

Lupeol.

Salicylic acid This is an aspirin-like compound possessing anti-inflammatory and antibacterial properties. It 
has akerolytic effect which helps to debride a wound ofnecrotic tissue.

Aminoacids These are the building blocks of proteins. Aloe vera gelprovides 20 of the 22 necessary 
amino acids required by the human body and seven of the eight essential aminoacids which 

the body cannot synthesize

  

Properties useful in Dentistry17, 18, 19  

· Wound healing 

· Antibacterial

· Antifungal 

· Antiviral effects

· Antitumor 

· Antioxidant activity

· Anti-inflammatory activity

· Anti-mutagenic activity

· Immunomodulatory activity

· Gastro-protective activity 

Applications in Dentistry 1,3,5, 8, 9 

Periodontology  

· Aloe vera gel laced cotton pads can be used at 
site of periodontal surgery.

· Application to traumatized or scratched gum 
tissues by toothbrush-dentifrice abrasion, sharp foods, 
dental floss, or toothpick injuries.
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· Pockets when filled with gel upto gingival 
margins& Coe- pack placed over it shows reduction in 
pocket depth, gingival index and plaque index

· Gingival & Periodontal Diseases

· Aloe Vera use shows reduction in gum bleeding 
due to its soothing & healing properties, reduction in 
swelling and oedema is also reported 

· Reduces plaque & calculus formation. Aloe vera 
based mouthwashes if used two times show effective 
reduction in plaque and calculus formation 

· To treat Halitosis- Natural anti-fungal 
and antibacterial properties of aloe vera eliminates 
microorganism’s causative of halitosis. Drinking 1/4 
cup of pure Aloe Vera gel mixed in 1/2 cup of water or 
apple juice soothes acidity and indigestion, which is a 
very common cause of bad breath.

· Aloe vera based mouthwashmouthwash 
prevent radiation-induced mucositis, oralcandidiasis of 
and Oral lichen planus due to its wound healing, anti-
inflammatory and anti- fungal properties.   

Prosthodontics and Crown and Bridge 

· Topical application in edentulous patients with 
with sore ridges 

· Topical application around Dental Implants as 
it reduces inflammation.

· Preventing denture stomatitis. 

· Application as Denture Adhesives owing to its 
Sticky & viscous nature   

Conservative Dentistry and Endodontics 

· Root canal sedative dressing & as file 
lubricant owing to its antimicrobial effect Candida 
albicans&Enterococcus faecalis. Found in pulp chamber 

· Intracanalmedicament. 

· Lubricating agent  

Oral and Maxillofacial Surgery 

· Aloe vera gel laced gauze can be used at site of 
extraction socket to reduce inflammation 

· Facilitates wound healing at site of surgeries  

Oral Medicine and Radiology  

· Topical application in ulcers as soothes & 
alleviates irritation

· Topical application in Chemical burns (tobacco, 
aspirin) 

· Acute mouth lesions such as herpetic virallesions 

· In Gum abscesses 

· As Tooth Gel

· Chronic oral diseases Lichen Planus andBenign 
Pemphigus, gum problems associatedwith AIDS and 
Leukemia.Migratory glossititis, geographic tongueand 
Burning Mouth Syndrome.  

Side Effects 

Rarely can itcause allergic reaction resulting in 
redness, burning, stingingsensation and generalized 
dermatitis. If taken orally in excessive dose it might 
cause abdominal cramps, diarrhea. It has been reported 
that if used for prolonged durations there is risk of 
colorectal cancer. 1  

Contraindications 

· Oral intake is contraindicated in Pregnancy and 
breastfeeding 

· Known cases of allergy to plants of Liliaceae 
family   

Conclusion 

Aloe vera is often referred to as a wonder plant and 
rightly so because of it’s innumerable properties and 
benefits. Being a natural and easily available products, 
it can be used in varioushealth conditions , owing 
to its antibacterial, antifungal, anti -inflammatory, 
immunomodulatory and antioxidant effects.It can prove 
to be useful in various branches of dentistry.  
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Abstract
Emerging in China in late 2019, the coronavirus disease-2019 (COVID-19) infection epidemic is growing 
rapidly and new cases are reported around the world. The first cases were linked to a wet market, and 
subsequently, the virus has spread rapidly in China through human-to-human transmission, and the universal 
impact of the COVID-19 virus is now spreading worldwide. The disease originated from COVID19 is a type 
of viral pneumonia that is caused by Severe Acute Respiratory Syndrome Coronavirus 2 (SARS-CoV-2). 
Currently, no clinically approved antiviral drugs have been introduced for SARS-CoV-2 infection.Identifying 
the mechanism of action of the virus and its interaction with the immune system will help prevent and treat 
the disease.There are various researches and studies reporting the use and effect of AYUSH in SARS-CoV 
treatment. This review article gives a detailed overview of alternative treatment modalities for COVID 19.

Keywords: AYUSH, COVID 19, Pandemic, alternative medicine, SARS – coV 2

Introduction

At the end of December 2019, the coronavirus 
outbreak triggered by severe acute respiratory syndrome 
coronavirus 2 (SARS-CoV-2) occurred in Wuhan, 
Hubei, China, leading to the rapid spread of 2019 novel 
coronavirus (COVID-19) into a pandemic responsible 
for the current global health crisis1. Coronaviruses are 
well known animal and human pathogenic organisms 
that cause a wide range of respiratory, gastrointestinal, 
neurological, and systemic diseases2,3. Actively no 
clinically approved antiviral drugs for SARS-CoV-2 
infection were introduced1.

No effective management to treat or avoid this 
infection has existed till date. COVID-19’s most 
common symptoms include fever, exhaustion and dry 
cough4. Some patients may experience aches and pains, 
nasal congestion, runny nose , sore throat, or diarrhoea. 
Typically these symptoms are mild, and gradually start4. 
Some people get sick but have no symptoms, and they 
don’t feel unwell4. The best ways to avoid COVID19 
infection known today as WHO & National Health 
protocols are to break the spread chain (social distancing, 

hand hygiene, respiratory hygiene), improve the body 
immunity of a person, recognise early and appropriate 
medical treatment for the infection4.

To handle the COVID-19 threat we need successful 
preventive, promotional, curative and rehabilitative 
approaches5. There is very little modern medicine to 
give for treating COVID-19 patients. Ayurveda and 
yoga, ancient health systems have a great deal to say in 
this current SARS-CoV-2 infection pandemic5. Not only 
can it fill the differences in modern medicine, but it will 
also complement modern medicine to reduce the burden 
of COVID-195.

Ayurveda and Yoga share the concept of improving 
the human body and mind, and preserving good health 
by preventive, educational, curative, and rehabilitative 
approaches5. The convergence of these methods with 
modern medicine will not only complement one another, 
but will also provide a novel and efficient way of treating 
the emerging COVID-19 pandemic5. The Government 
of India has also taken a bold move to undertake this 
by establishing the ‘Interdisciplinary AYUSH Research 
and Development Task Force’ with the aim of reducing 
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COVID-19-related misery and deaths in India5. 

ETIOLOGY, STRUCTURE AND TRANSMISSION OF COVID-191:

Pictorial representation of etiology, structure and transmission of COVID-191: 

SIGNS AND SYMPTOMS:

The signs and symptoms of SARS-coV 2 include1:

fever (83%), cough (82%), and shortness of breath (31%), which are often accompanied by muscle ache (10%), 
confusion (9%), headache (8%), and sore throat (5%) (Fig. 2).14

Approximately 75% of these patients also presented with bilateral pneumonia (75%), 17% of them had acute 
respiratory distress syndrome, and 11% died over a short time span, owing to multi-organ failure1. 
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COMPLEMENTARY MEDICINE:

Since the advent of human race, plants have been 
the source of numerous compounds with medicinal 
properties and led to the discovery of medicines2. Since 
ancient times, Indian Ayurveda, Traditional Chinese 
Medicine Literature, ancient Egyptian Ebers Papyrus 
all mentions various plants and herbs with medicinal 
properties that are still used in the world today for 
different health benefits2. Different plant compounds 
serve as immune boosters and can serve as antibacterial 
, antiviral, and antifungals2.

The coronaviruses encode different proteins 
which allow their functioning2. Many plants generate 
compounds that interact with these proteins, and may 
become a drug development target2. Since the gene 
sequence of COVID-19 has very strong similarities 
between the man proteins of COVID-19 and in SARS 
or MERS, anti-SARS or anti-MERS natural compounds 
previously mentioned may become a valuable guide 
for finding the affective anti-COVID-19 herbal 
plants2. There are more than a dozen proteins that have 
coronavirus encoding2. Some of these proteins are 
important for entry and replication of viruses2. The well-
studied proteins so far are papain-like protease (PLpro), 
3C-like protease (3CLpro), and spike protein. These 
three proteins all make drug production for attractive 
targets2.

Until now, many established allopathic medications 
are still being constantly evaluated which can avoid a 
deterioration of the patient’s clinical condition and 
provide early relief. Some patients are given remdesivir, 
lopinavir, chloroquine, or hydroxychloroquine, and 
interferon beta-1a2. Recently, there has been trial of 
convalescent plasma therapy2. But all these drugs have 
many potentially harmful side effects thus limiting their 

use only to vital patients2. Furthermore, the effectiveness 
of these drugs has not yet been confirmed, and is 
therefore limited to compassionate use only2.

Continuously, randomised clinical trials are 
conducted to see and show the effectiveness of these 
medications and to find an appropriate successful 
treatment2. WHO is performing one of the largest 
multinational clinical trials called “Solidarity”2. In view 
of the urgency of the need for successful COVID-19 
therapy, this trial is said to reduce the usual time taken by 
80%. Remdesivir, lopinavir with ritonavir, chloroquine 
or hydroxychloroquine, and lopinavir with interferon 
beta-1a2 are commonly used in four regimens2.

While the same applies to complementary medicinal 
products and their use depends on their reported effects 
in the treatment of SARS and MERS and the numerous 
limited clinical trials and their efficacy against COVID-19 
has not yet been proven, the lack of potentially serious 
side effects provides us with a possible and much-needed 
window for their use in the treatment of COVID-19 not 
only in critical patients2.

Role of AyurvedaIn Covid19

TARGET GROUP 1: Subjects of quarantine and 
home isolation with or without corona positive test and 
health care workers6.

TARGET GROUP 2:Patients with mild, severe 
symptoms comorbid and immuno -compromised 
conditions6.

TARGET GROUP 3: Vulnerable group (pregnant 
and lactating women, pediatric and geriatric patients6)

TARGET GROUP 4: Post treatment restorative 
health care6.
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TARGET GROUPS AND MANAGEMENT PRINCIPLES6:

1.  PREVENTIVE TREATMENT– Target group 1 

2. SYMPTOMATIC TREATMENT – Target group 2

3. INTEGRATED CARE – Target group 3

4. TREATMENT FOR RECOVERY AND REJUVENATION – Target group 4.

TARGET GROUP 1:

· Stay aware 

· Wash your hands frequently with alcohol based rand rub or soap, 

· physical touch should be avoided,Frequent touching of eyes, nose and mouth that can pick up viruses is to 
be avoided6.

· Usage of gloves can be encouraged, Spitting in the public is discouraged,Practicing good respiratory hygiene 
is to be encouraged6.

· Maintain social distancing6. 

· Adequate nutrition should be assured by means of freshly cooked hot foods considering digestive capacity 
for individuals6.

· Extra care should be taken in the case of elderly people, infants, immunocompromised people or women 
with comorbidities before and after childbirth6.
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· Intake of warm fluids boiled with medicinal 
herbs should be used as a regular drink to avoid 
dehydration6.

· Restrict intake of sweet and food which is hard 
to digest. Also not advised to take chilled, fried, oily, 
fermented food items, and beverages6.

· Cope up with stress6.

· Do exercise and meditation regularly6.

· 7-8 hours of adequate sleep is mandatory6.

· Avoid self – medication if any comorbidities 
exist; medicines as prescribed are to be encouraged to be 
taken under supervision6.

IMMUNITY ENHANCERS6:

Guduchi, amla, haridra, tulasi, ashwagandha will 
help to increase our immunity6.

These are the medications can be used under the 
supervision of a qualified ayurvedic physician6.

1. CHYAWANPRASH AVALEHA - 10 - 12 gm / 
1 Spoon, 

2. DRAKSHAVALEHA - 10 - 12 gm / 1 Spoon, 

3. INDUKANTAM GRUTHAM - 10 - 12 gm 
twice daily before food, when hungry, 

4. ARAVINDASAVA - 15 - 20 ml with equal 
quantity of warm water after food, 

5. BALACHATURBHADRA CHURNA - 1 - 2 
gm with honey, 

6. HARIDRA KHANDA - 3 - 5 gm intermittently 
with honey/ warm water.

LIFE STYLE FOR BOOSTING IMMUNITY:

Early Morning Regime:

· Wake up early in the morning .Drink 1-3 
glasses of warm water Gandusha / Kavala (Oil Pulling) 
1 tablespoon of sesame or coconut oil for followed by 
warm water rinse6. 

· Gargle with warm water added turmeric and 
salt, Triphala, and Yashtimadhu. ShuddhaTankana, 
Madhoodaka also can be used for Kavala graha6. 

· Nasal Health – PratimarshaNasya (2 drops of 
sesame / coconut oil each nostril)6. 

· Daily practice of Yogasana, Pranayama and 
meditation for at least 30 minutes6.

· Warm water bath6.

After Noon Regimen:

Don’t sleep during the daytime6. 

Involve in Work6. 

Evening Regimen:

Meditation / Pranayama – 30 minutes6.

Night regimen: 

· Eat easily digestible foods. Eat a night meal2- 3 
hours after sunset or till 8 pm.

· Sleep atleast 2-3 hours after dinner. Adequate 
sleep is necessary6.

GENERAL MEASURES:

Dhupana - (fumigation) of the house every 
evening with antimicrobials such as Neem leaf, 
Sarshapa (Brassica campestris L), Loban (gum 
bezamin/benzoin - StyraxbezoinDryand), Karpura 
(Cinnamomumcamphora (L) J.Presl.), Ghee etc. Also 
usage of AparajitaDhoomaChoorna (A.h.JwaraChikitsa) 
as per availability can be adopted6. 

GROUP 2:

This flowchart represents the symptoms and 1st and 
2nd line drug of choices for group 2 patients6:
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MANAGEMENT GUIDELINES FOR SEVERE SYMPTOMS:

These are the medications can be used under the 
supervision of a qualified ayurvedic physician6.

FEVER6:

1. MahaSudarshanghanVati- 500 mg TDS with 
lukewarm water 

2. Amritarista 15-20 ml tid with water after food 

3. Amritottara Kashaya 15 ml tid with water before 
food 

4. Vishamajwarantakalauha with gold - 125 mg bid 
with water - High fever with debility 

5. Mrityunjaya rasa - 125 mg tid with water - 
Uncontrolled fever with myalgia

6. Samshamanivati 500 mg. 2 tab BD after food

7. ArkaYavani - 10 – 25 ml QID with water - 
DeepanapachanaJwara, Aruchi

8. Pathyadi /Guduchyadi / BharangyadiKashayam- 
30 – 40 ml BD before food

9. ChaturthakaJvaraharakwatha

10. Tribhuvanakirti rasa 125 mg BD after food with 
shunthijala or water 

11. Bilwadivati 1 TDS

SORE THROAT6:

1. Vyoshadivati/ LavangadiVati/ Khadiradivati-2 
tab TDS

2. Laxmivilasa rasa 125 mg tid with tamboolaswarasa 
after food

NASAL CONGESTION6:

1. Haridrakhand- 3 - 5 gm BD with lukewarm water/ 
milk 

2. Laxmivilasa rasa 125 – 250 mg BD with 
tamboolaswarasa after food.

MYALGIA6:

1. Rasnasaptak- Kwath- 30 - 40ml BD before food 

2. Ashwagandharista 15 – 20 ml BD with water 

3. Balarishta 15 – 20 ml BD with water 

4. Devadaryadikwatha30 - 40 ml BD before food 

5. Dashamoolakwath30 - 40 ml BD before food

6. Godantibhasma 500 mg – 1 gm BD/TDS daily 
with ghee, sugar, warm milk or water.
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COUGH6:

1. TalisadiChurna (4 g)+Madhuyashtichurna (2 g) 
BD with honey/ lukewarm water

2. Sitopaladichurna 3-6 gm with honey BD/ TDS or 
as required 

3. Tankanabhasma– 250 – 500 mg BD 

4. Dashamoolakatutrayadi Kashaya- 20 – 30 ml 
TDS with water before food

DEHYDRATION6:

1. Shadangapaneeya 40 ml tid/as per requirement.

PREFERABLE DIET6:

· Eat freshly prepared warm food6. 

· Liquids – Instead of Tea, we can use either of 
the following are advised:

· Herbal tea prepared from half inch ginger + two 
Black pepper + ¼ cinnamon or lemon grass, tulsi leaves 
in 2 cups boiled water reduce it to one Cup & add honey 
1 teaspoon6.

· 1 cup hot cow’s milk + dry Ginger powder/
Haridra half teaspoon

· Cereals – Shalishashtika (Old Rice) / Laja/ 
Godhuma (Wheat) / Yava (Barley)

· Pulses - Mudga (Phaseolus radiatus Linn), Masur 
(Lens culinaris Medic), Kulattha (Dolichosbiflorus 
Linn.), Chanaka, Moth 

· Fruits - Draksha (Vitis vinifera L.), Kapittha 
(Feronia limonia (Linn.)), Dadima (Punicagranatum 
Linn) can be taken. 

· Condiments and spices: Cardamom/dry ginger/ 
black pepper/ long pepper/ garlic

GROUP 3: Vulnerable Group (Pregnant & 
Lactating women, Children & Geriatric subjects):

These are the medications can be used under the 
supervision of a qualified ayurvedic physician6:

PREGNANT AND LACTATING WOMEN:

· PhalaSarpis - 10 - 12gm in two divided doses 
with warm water

· KalyanakaGhrita - 10 - 12gm in two divided 
doses with warm water

· Ashwagandha - 10 -12 gm twice daily with 
warm milk. 

· SoubhagyaShuntiLeha - 10 - 12 gm twice daily 
with warm milk in empty stomach

· Daily use of Milk with Ghee (cup of milk with 
a teaspoon of ghee). 

CHILDREN6:

Drug of choice for children and drug dosage given 
below6:

· IndukantaGhritam– 5 – 10 ml in two divided 
doses with warm milk 

· KalyanakaGhrita 5 – 10 ml in two divided doses 
with warm milk 

· Aravindasavam - 5 – 15 ml in two divided doses 
with warm water after food. 

· BalachaturbhadraChurna - 1-2 gm dose with 
honey two times a day

Dose of medicines in Children6:

Specific Dose calculation: Child dose = (Adult 
Dose /16) X Age of Child.

· Above 15 years - Adult dose 

· Between 10-15 years - ¾ of Adult dose 

· Between 5-10 years - ½ of Adult dose 

· Below 5 years - ¼ of Adult dose

GERIATRIC PATIENTS6:

· ChayvanaprashaAvaleha - 10 - 12 gm twice 
daily with warm milk.

· Ashwagandha Avaleha - 10 - 12 gm twice daily 
with warm milk. 

· Brahma Rasayana - 10 - 12 gm twice daily with 
warm milk. 
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· Daily use of Milk with Ghee (cup of milk with 
a teaspoon of ghee)

· ShilajeetRasayana, KhadiradiRasayana 
,Shatavari Siddha Ghrita.

GROUP 4: Post treatment restorative healthcare.

According to Ayurveda, there will be Dhatu-
Kshaya&AgnimandyaAvasthafor Post COVID 19 
infection6. 

Hence, Dhatuposhana and Rasayanasevana with 
drugs like Draksha (Vitis vinifera L.) & Vasa (Justicia 
adhatodaL. ) for at-least 45 days and to combat the residual 
effects of the virus on the body – Vishaghnachikitsa with 
Shirisha (Albizialebbeck (L.) Benth. ) or Haridrachurna 
(Curcuma longa) are suggested after clinical recovery6. 

For diarrhoea, vomiting or loss of appetite - 
DeepanaPachana drugs like ShadangaPaneeya may be 
used in case of Diarrhoea, vomiting or loss of appetite6.

For Fecal shedding - Kriminashaka 
therapy with VidangaChurna, Vilwadigutika, 
NeelithulasyadiKashayam may be used.6

These are the medications can be used under the 
supervision of a qualified ayurvedic physician6:

INITIAL STAGE:

· INDUKANTHAM KASHAYAM1 15ml 
+ 45 ml warm water twice before food 2 along with 
MAHASUDARSHAN GHAN VATI twice before food 
0R AMRITARISHTAM - 15 - 20 ml with equal quantity 
warm water twice after food along with AGNITUNDI 
VATI 01 Tab BID with Lukewarm water6.

· Once Agni - Digestive capacity is regained - 
INDUKANTAM GHRITAM 10 - 12 gm twice daily 
whenever hungry. Rasayana and other immune boosting 
drugs in group 1 can be also be utilized judiciously as 
per the discretion6.

RASAYANA:

· DRAKSHARISHTA 15 - 20 ml thrice a day 
with equal volume of water after meal or 

DRAKSHADI LEHA 10 - 12gm thrice a day 1 hour 
before meal (Draksha is having specific potential to 

rejuvenate lungs) OR 

· VASAVALEHA/ KANTAKARYAVLEHA 
– 10 - 12 gm thrice a day 1 hour before meal (Vasa/
kantakari is a very useful drug for jvara, kasa, pitta 
vriddha conditions; so it would be helpful in removing 
the residual khavaigunya in srotasas)6.

· CHYAWANPRASH 10 - 12 gm/ 
ASHWAGANDHA LEHA 10 - 12 gm thrice a day 
before meal VARDHAMANA PIPPALI RASAYANA, 
VASANTA KALPA6.

DURATION OF INTAKE OF MEDICINES:

The above said medications alike Dhatu Poshana 
and Rasayana be provided for a time period of 45 days 
as per the discretion of physician Other groups of drugs 
which are protective in nature can be provided for 45-60 
days as per discretion of the practitioner6.

DIET:

· Chew a piece of ginger with a pinch of rock salt 
(Lavanadrak) 15 to 20 minutes before food it helps to 
improves the appetite.

· Easy digesting foods like Tarpanalajasaktu 
(powder of roasted grains) mixed with honey, sugar and 
fruit juices, moong dal or lentil, Soups of vegetables, 
Meat soup, Khichadi of rice and mung dal (Green 
Gram), Phulka with cow’s ghee, Vegetables like gheya, 
turai, bhindi, sitaphal etc. should be taken6.

· Spices like jeera, black pepper, garlic, coriander, 
ginger, Ajwain should be used in cooking6.

YOGA:

Yoga may play important role in the psychological 
care and rehabilitation of COVID-19 patients in 
quarantine and isolation7. They are particularly useful to 
avoid their fears and anxiety7.

Forty-Five-minute module: The Common Yoga 
Protocol of IDY that was developed by a team of 
leading Yoga experts / Yoga Masters include safe 
practices to improve physical, mental, emotional and 
spiritual health7. Regular practice on empty stomach is 
recommended to improve immune response7.
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ASANAS include:

Tadasana (The Palm tree posture ), Vrikshasana (The 
Tree posture) , Pada-hastasana (The Hands to the feet 
posture), ArdhaChakrasana (The Half wheel posture), 
Trikonasana (The Triangle posture),Bhadrasana (The 
Firm/auspicious posture),Vajrasana The Thunderbolt/
diamond posture) ArdhaUshtrasana (The Half camel 
posture ), Ushtrasana (The Camel posture ), Sasakasana 
(The Hare posture), UtthanaMandukasana(The 
Stretched up-frog posture ), Vakrasana (The Seated 
twist posture), Makarasana (The Crocodile posture 
), Bhujangasana (The Cobra posture) Shalabhasana 
(The Locust posture),Setubandhasana (The Bridge 
posture ) Utthanapadasana (The Raised leg posture) 
0.5 ArdhaHalasana (The Half plough posture) 0.5 back 
PawanaMuktasana (The Wind releasing posture ) 2 
Shavasana (The Corpse posture )Kaphalabhati (The 
Shining skull practice ) Pranayama AnulomaViloma 
Pranayama (The Alternate nostril breathing Ujjayee 
Pranayama (The Hissing breathing) (Bhramari 
Pranayama) (BhramariRechaka )The Bee sound 
breathingand meditation7.

Twenty and ten minutes modules are recommended 
for children, adults, Youths and the elderly population to 
be repeated twice a day (morning and evening). 

20 MINS module ASANAS include:

· Tadasana (The Palm tree posture)- 1 minute7.

· PadaHatasana(The Hands to the feet posture)/
ArdhaChakrāsana (The Half wheel posture) - 2 minutes7.

· Trikonāsana (The Triangle posture),Bhadrāsana 
(The Firm/Auspicious posture) - 1 minute7.
ArdhaUshtrāsana (The Half camel posture ) 1 minute 
Sasakāsana (The Hare posture ) 1 minute7.

· Vakrāsana (The Seated twist 
posture),Bhujangāsana (The Cobra 
posture),PawanaMuktāsana (The Wind releasing 
posture),Kaphalabhati (The Shining skull practice )- 1 
rounds, 30 cycles each7.

· AnulomaViloma Pranayama (The Alternate 
nostril breathing) (5 rounds) - 2 minutes7.

· BhramariPranayama(BhramariRechaka) (The 
Bee sound breathing) (3 rounds) and meditation7.

10 MINS module ASANAS include:

· Tadāsana (The Palm tree posture)- 1 minute7.

· ArdhaChakrāsana (The Half wheel 
posture),Sasakāsana (The Hare posture),Bhujangāsana 
(The Cobra posture),PawanaMuktāsana (The Wind 
releasing posture),(AnulomaViloma /Nadiswhodhana 
Pranayama) The Alternate nostril breathing (2 rounds) 
and meditation7.

· Apart from CYP; Jalaneti, Sutraneti and 
Bhastrika Kriyas are advised once or twice in a week and 
Yoga nidra for 20-30 minutes twice or thrice a week7.

UNANI:

Unani Medicine recognizes the influence of 
surroundings and ecological conditions on the state of 
health of human being8.As per Unani, improving our 
immunity with immune boosters is one of the major key 
approaches for maintenance of health and prevention of 
disease8. 

ANTI-VIRALS:

These are the medications can be used under the 
supervision of a qualified Unani physician8.

· Kalonji (Nigella sativa): 1-2 gm,

· Seer (Allium sativum): 2-3 gm,

· Zanjabeel (Zingiber officinale): 5 gm,

· Aslassus (Glycyrrhiza glabra): 5-10 gm, 

· Afsanteen (Artemisia absinthium): 3-5 gm.

· Tukhm-e-Kasoos (Cuscutareflexa): 15 gm 
(seeds),

· Khayarshamber (Cassia fistula): 10-20 gm 
(pulp) for gargle, 

· Gilo (Tinosporacordifolia): 5-10 gm. 

Immunity Enhancers:

· KhameeraMarwareed: 3-5 g (Not advised for 
diabetics)8,

· Asgandh (Safoof): 5 g8.  
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SYMPTOM SPECIFIC APPROACH:

DRY COUGH:

· Habb-e-Surfa (125-250 mg)8,

· Khamira-e-Banafsha (10-20 gm) (Not advised 
for diabetics)8,

· Laooq-e-Sapistan (10-20 gm) (Not 
recommended for diabetics)8,

· Sharbat-e-Sadr (20-40 ml) (Not recommended 
for diabetics)8.

HIGH FEVER:

· Habb-e-Bukhar (250-500 mg)8, 

· Habb-e-Mubarak (1-2 gm)8.

SORE THROAT:

Sharbat-e-Toot Siyah (20-40 ml) (Not advised for 
diabetics)8.

BREATHING DIFFICULTY:

Laooq-e-Katan (10-20 gm) (Not advised for 
diabetics)8,

Habb-e-Hindi Zeeqi (125-250 mg)8.

STRESS:

Stress relieving measures are equally necessary 
to follow. Certain Unani drugs like Sa’dKoofi 

(Cyperusrotundus), OodSaleeb (Paeonia emodi)and 
Jadwar (Delphinium denudatum)may be helpful8.

FUMIGATION:

Fumigation (Bakhoor) of the house at frequent 
intervals with combination of Sandal (Santalum album) 
and Kafoor (Cinnamomumcamphora)8.

SIDDHA9:

These are the medications can be used under the 
supervision of a qualified siddha physician9:

ANTI-VIRALS:

· Kaba Sura Kudineer - 60 ml twice a day after 
food9,

· NilaVembuKudineer– 60 ml twice a day after 
food9, 

· Visha Sura Kudineer- 60 ml Twice a day after 
food9, 

· PavalaParpam -100 mg twice a day with 
Honey9, 

· Velliparpam - 50 to 100 mg twice a day with 
Honey9. 

INTERVENTIONS FOR MILD- MODERATE 
SYMPTOMS:
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ANTIVIRAL SIDDHA HERBS:

These are the medications can be used under the 
supervision of a qualified siddha physician9:

Inji (Zingiber officinale), Thulasi (Ocimum 
sanctum), Milaku (Piper nigrum),Karunjeerakam 
(Nigella sativa), Keezhanelli (Phyllanthus niruri), 

Athimadhuram (Glycyrrhiza glabra) Vellaipoondu 
(Allium sativum), Cittramutti (Sidacordifolia), 
Seenthil (Tinosporacordifolia), Manjal (Curcuma 
longa) Elumitchai (Citrus limonia) , Vembu 
(Azadirachtaindica)9.

Note: Antiviral activity of the above mentioned 
drugs and formulations against COVID 19 is not 



Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4      1241

established and not being claimed 

HOMEOPATHY:

In case of epidemics or pandemics:

1stapproach - Follow preventive measures and 
educate the people about general measures to do and 
to provide such interventions which will keep their 
immunity enhanced10.

2nd approach - Provide homoeopathic symptomatic 
mitigation to infected persons.

Homoeopathic medicines are also useful in the 
treatment of communicable diseases like Influenza, 
dengue, acute encephalitis syndrome10.

REMEDIES:

Mild Disease (Symptomatic Amelioration and 
Mitigation Approach): Medicines like Aconite 
napellus, Arsenicum album, Bryonia alba, Gelsemium 
sempervirens, Rhus tox. Eupatorium perfoliatum, 
Ipecacaucunha, Belladonna, Camphora,may be used 
depending upon the symptoms similarities10.

NATUROPATHY:

Naturopathy is a system of lifestyle medicine that 
works in modulating these factors that improve body’s 
innate immunity11. This may be useful in this current 
scenario where we are facing a Covid 19 pandemic11.
These are the medications can be used under the 
supervision of a qualified naturopathic physician11:

Conclusion

Although modern medicine came over traditional 
medicine especially in developed countries, it is 
still being used widely by much of the population 
especially in developing countries.Although the 
ancient traditional medicine seriously lacks validation 
and standardization, but the increasing tilt of the 
society towards the alternative medicine source due to 
widespread increasing rate of chronic diseases as well as 
lack of modern allopathic medicine in treating various 

infectious diseases due to antimicrobial resistance, has 
lead to various researches and studies which proves 
their efficacy and safety in various advanced clinical 
trials.Currently, there are limited number of allopathic 
medicines considered effective against COVID-19. The 
design and development of drugs and vaccines require 
elucidation of the mechanism of SARS-CoV-2.A lot of 
researches are being done to find the potential candidates 
from the conventional herbal pool which can prevent the 
spread and stop the effect of the virus.  
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Abstract
Histopathological examination is considered to be the gold standard technique for making a definitive 
diagnosis of various human body lesions. The handling of tissue specimens consists of extensive procedures 
from the stage of surgical removal to the microscopic parts stained and placed. Owing to defective procedures, 
defects are normal in the tissue parts. These defects are known as artefacts. In histopathology artefacts 
may cause serious errors and misdiagnosis. The precision of the histopathological diagnosis is based on 
removing or reducing the artifacts in histopathological section.This article discusses the common artefacts 
found during slide analysis alongside the remedial steps that can be performed to distinguish between an 
artifacts and the constituent tissue.

Keywords: Artifacts, Errors, Histopathology,Diagnosis

Type of article : Review 

Introduction

Histopathology is a science purely focused on 
microscopic examination and interpretation1.Sometimes 
the existence or modification of a foreign material 
in tissue details may cause confusion and lead to 
incorrect or inconclusive interpretations. Such entities 
or modifications are commonly called “artefacts”1. They 
occur in tissue sections prior to fixation, during fastening, 
specimen grossing, tissue processing, sectioning, staining 
and tissue preservation2. Some artefacts can be easily 
differentiated from normal or diseased components of 
tissue, while others are difficult to differentiate from 
certain entities2.They are the primary source of diagnostic 
problem3. This article is therefore intended to encourage 
understanding of the various common artefacts that can 
be found in histopathology, to provide a guide for their 
identification, to clarify their causes and, where possible, 
to suggest the means by which their occurrence may be 
avoided2.

Depending on the stage at which artefacts are 
formed, they can be categorised as artefacts produced 
during3,4:

· Artefacts during oral biopsy procedure 

· Prefixation artifacts

· Fixation artifacts

· Tissue processing 

· Embedding 

· Microtomy 

· Mounting 

· Staining 

· Cover-slipping4. 

DOI Number: 10.37506/ijfmt.v14i4.11699
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ARTIFACTS DURING ORAL BIOPSY PROCEDURE:

Artifact Causes: Remedies:

INJECTION
Intralesional injection of 

anesthetic solution3.

a) Use block technique instead of 
infiltration2.

b) Avoid injecting larger amount of 
anesthetics4.

c) Avoid injecting anesthetic adjacent 
to the biopsy site4.

FORCEPS AND CRUSH/
SQUEEZE:

a) Instrument penetrates the 
instrument resulting in voids and tear5. 

b) Marks on specimen created by 
forceps pressure4.

a) Use small forceps or adson’s 
forceps without teeth1.

b) Use B forceps for to take oral 
biopsy5.

c) Handle the specimen gently and 
avoid compression or retraction of tissues2.

FULGERATION: Heat generated while doing laser or 
electrosurgical procedures2.

Use knives, use low milliamperage current, 
use of combination knife and electrical 

points2.

CURLING:

a) Occurs in incisional biopsies5.
b) Occurs due to shrinking process 

of oral mucosa after introduced in 
formalin5.

a) After the biopsy, the specimen 
is placed with its mucosal surface up 

on a piece of the sterile paper, allow the 
specimen to unfixed for sometime5. 

b) For thin specimen – take adequate 
depth of specimen to prevent this artifact5.

SPLIT: Penetration of forceps into the tissue5. Use blunt forceps instead of sharp or 
toothed forceps4.

SUTURAL : Presence of suture material in 
histopathologic tissue2,7.

Visible sutures are removed wherever 
possible2,7.

STARCH: Due to contamination of starch powder in 
tissue3.

a) Avoid touching of tissues by using 
gloved hands2,3. 

b) Use correct tissue forceps to 
prevent this artifact2,3.

FIXATION ARTIFACT:Fixation is a mechanism that attempts to maintain the tissues by prevention of autolysis 
and putrefaction in a life like environment4. The fixative volume should be 20 timesthat of the specimen not exceeding 
6 mmthick4. 10 per cent of formalin is commonly used as a fixative6. Fixation objects emerge from formalin, mercury 
chloride, and picric acid used in various fixative agents that cause widely dispersed brown black granular and yellow 
stains in the tissues2.
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ARTIFACT: CAUSES: REMEDIES:

FORMALIN PIGMENTS:

Formaldehyde has a tendency to be oxidized, 
producing formic acid. Heme from RBCs and 

formalin bind each other to form formalin–heme 
complex that appears as brown-black amorphous to 

microcrystalline granules in tissue sections3.

Removed from tissue section by 
immersing it in saturated alcoholic picric 

acid3.
This can be prevented by using buffered 

neutral formalin3.

MERCURIC 
PIGMENTS: Produces dark brown granular deposits3. Removed by immersing it in alcoholic 

iodine3.

ICE-CRYSTAL 
ARTIFACT:

Slow freezing of tissue due to selection of large 
sample to permit rapid freezing3.

It can be prevented by using carbon-di-
oxide expansion freezers3.

FREEZING ARTIFACT:

Characterized by formation of interstitial and 
intracytoplasmic vacuoles resulting from ice-crystal 
formation taking place as 10% formalin freezes at 

-11°C2.

Prevented by avoiding before fixation5.

STREAMING 
ARTIFACT:

diffusion of unfixed material to give false 
localization by coming to rest in same place other 

than its original location3.

It can be prevented by using glycogen 
fixatives or by freeze drying2,3.

SHRINKAGE 
ARTIFACT:

During fixation, tissues change its original size2. This 
occurs due to inhibition of cellular respiration and 

changes in membrane permeability2.

It can be avoided by using compound 
fixatives2.

DELAYED FIXATION: Results in cell shrinkage and cytoplasmic clustering5. Fixing the specimen in 10% formalin 
immediately after tissue removal5.

DIFFUSION 
ARTIFACT: Due to materials that diffuse out of tissue5.

Proper fixation for exact localization and 
also preventing leaching of ions from the 

tissue5.

PROLONGED FIXATION: Prolonged fixation in 
formalin may cause secondary shrinkage and hardening 
and it may result in separation of tissue, giving an 
appearance of empty spaces2,5,7.

POST FIXATION: Tissue that are fixed in chrome 
if not washed for 24 hours in running tap water could 
produce chromeoxide pigment2,7.

MICROWAVE FIXATION: Optimum 
temperature for microwave fixation is 45-55 oC. 
Low heating results in poor section quality whereas 
overheating above 65oC results in vacuolation, 
overstained cytoplasm and pyknotic nuclei2.

TISSUE PROCESSING ARTIFACTS:

Artifacts during dehydration: 
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Artifacts can be encountered during dehydration 
because of

· Improper dehydration gradient, if the 
concentration gradient between the fluid within and 
outside the tissue is high, the current of diffusion crosses 
the cell membranes during the exchange of fluids, 
thereby increasing the probability of cell distortion2,7.

· Over dehydration renders the tissue hard, fragile 
and shrunken, which causes difficulty when cutting and 
also interferes with sectional staining properties2,7.

·  Low and incomplete dehydration results in 
inadequate penetration of the rendered paraffin and 
block is difficult to section so that distorted sections of 
broken tissue can lead to artifactural changes2,7

Artifacts during clearing : 

· Due to over-hardening of tissue specimens, 
objects can occur and obstruct paraffin to properly 
impregnate in paraffin wax, making it difficult to cut 
during sectioning2,7.

· Artifacts can result from under and over clearing 
of tissue specimens and blocking the paraffin to properly 
impregnate in paraffin wax, making it hard to cut during 
sectioning2,7.

REMEDY: This can be avoided by taking good care 
to use the correct amount of clearing agent and there 
should be no clearing agent left behind to contaminate 
the wax5.

Artifacts during impregnation: 

· The purpose of wax impregnation is to extract 
the clearing agent (wax solvent) from the tissue and to 
allow them to be fully impregnated by the paraffin wax 
which is subsequently allowed to harden to create a 
block from which parts can be cut2,7.

· The artefact produced during this procedure is 
crystallisation: the thicker the tissue the more clearing 
agent it holds, and thus more wax change is needed to 
remove it2,7. 

· Even if a small quantity of clearing agents 
contaminates the wax it will cause tissue to crumble and 
crystallise during cutting2,7. 

EMBEDDING:

ARTIFACT: CAUSES: REMEDIES:

INCORRECT ORIENTATION:

Exposing the specimen too long 
during embedding which results in 

hardening, so that it becomes friable 
and crack easily3.

Correct orientation of tissue5.
Expose the specimen to correct 

amount of medium5.

AIR ENTRAPMENT:
Air gets entrapped while embedding 

which results in venetian blind 
effect4.

Care must be taken while orienting in 
the medium
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ARTIFACTS RELATED TO MICROTOMY: (causes and remedies)

1. Alternative thick and thin section1: 

CAUSES: REMEDIES:

Wax too soft for tissue or conditions Make it harden by using ice pack or re-embed with wax or 
highest melting point 

Block or loosen knife Tighten the knife

Insufficient clearance angle Increase the clearance angle slightly

Mechanism of microtome faulty See for any obvious faults

2. Thick and thin zones parallel to knife1:

CAUSES: REMEDIES:

Knife or block in the holder is unfit or loose Tighten

Steep knife angle (excessively) Decrease the clearance angle to minimum

Tissue or wax is too hard for sectioning Use sharp knife and microtome, decrease slant angle of knife, 
use softening or loosening fluid on tissue 

Calcified areas in tissue Rehydrate and decalcify 

3. Curved ribbons and consecutive section1:

CAUSES: REMEDIES:

Unparalleled leading and trailing edges Sharp the scapel until parallel

One area of knife is blunt Use other part of knife or sharpen it

Surplus area of wax at one side Remove away the excess wax

Tissue varying in consistency Orient the block again by turning through 90 degree, cool 
the block with ice.



1248      Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4

4. Splitting of sections at right angles to knife edge1:

CAUSES: REMEDIES:

Nick in edge of the knife Use other part of knife or re-sharpen it

Hard particles in tissue
If calcium deposits are there, do decalcification, if mineral 
or other particles are present remove the particle by using 

scapel

Hard particles in wax Re-embed the tissue in fresh and filtered wax

5. Section will not join to form a ribbon1:

CAUSES: REMEDIES:

Wax- too hard for sectioning Dip the block to warm or re-embed in wax at lower melting 
point

Debris on edge of the knife Clean with xylene – dipped cloth

Knife angle (too shallow or too steep) Change the optimal angle

6. Section become attached to block on return stroke1:

CAUSES: REMEDIES:

Clearance angle is insufficient Increase clearance angle

Knife edge containing wax debris Cleaned by using xylene dipped cloth

Debris on edge of the block Cut or trim the edge with scapel

7. Areas of tissue in block not present in section1:

CAUSES: REMEDIES:

Impregnation of tissue incompletely Tissue returned back to vaccum impregnating bath for few 
hours

Wax block detached from wood By using hot spatula re-attach the wax block

8. Excessive compression of section1:

CAUSES: REMEDIES:

Blunt knife Sharpen the knife

Too wide bevelled knife Re-sharpen to create secondary narrow bends
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9. Section expand and disintegrate on water1:

CAUSES: REMEDIES:

Poor tissue impregnation Tissue returned back to vaccum and impregnating bath for 
few hours

Too high water temperature Cool

 

10. Section rolled up into a tight coil instead of remaining flat on knife1:

CAUSES: REMEDIES:

Blunt knife Sharpen

Too small rake angle Resharpen to create cutting angle or decrease knife tilt if 
clearance angle is excessive

Thick section Decrease the tissue section

ARTIFACTS OF STAINING AND MOUNTING:

A) Stain Particles: Absorption of stain particles 
occurs when the staining chemicals are not sufficiently 
dissolved or the stain is not fresh, resulting in 
precipitation1. 

 REMEDY: Remove or filter the stain

B) Air Bubbles: These are trapped over the stained 
portion when the cover slip is pulled on. These appear as 
minute spherical features1.

 REMEDY:

· Using sufficient quantities of mounting media1.

· If more viscosity has been obtained with the 
mounting paper, xylene can be used as a thinning agent1.

MISCELLANEOUS:

· Folds in sections: Folds on the wax pieces may 
often not be straightened resulting in folds or pleats. This 
is a typical artefact in hard tissue component tissues and 
is difficult to prevent even with the utmost care1.

· Sectional cloudy appearance: Defective 
dehydration technique results in sectional cloudiness1.

Conclusion

Tissue artifacts can be introduced into tissue 
specimen during any one of the many steps through 
which a specimen is carried before its microscope 
features are examined by the pathologist. Most of these 
artifacts may not be intentional and might go unnoticed 
causing pitfalls in diagnosis.Hence, proper handling 
of tissue along with prompt fixation and careful tissue 
processing will minimize the artifacts.  
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Abstract
Histopathological examination is considered a gold standard procedure for reaching a final diagnosis of 
various human body lesions. However, it is limited by a number of changes in normal morphological 
and cytological characteristics that occur as a result of presence of artifacts. The purpose of preparing a 
biological specimen for microscopic studies is to obtain sufficient and reliable diagnostic knowledge which 
is a true representation of the specimen, whether it is for study or diagnosis. These objects may occur during 
procedures for surgical removal, fixation, tissue processing, embedding, and microtomy, and staining and 
mounting.They contribute to misinterpretation of the diagnosis of histopathology but often they bring the 
limelight into the diagnosis. This article discusses the common artifacts which we commonly encountered 
during slide examination
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Introduction

Histopathology is a science totally based on 
microscopic analysis and examination. The basic 
criteria for making a definitive diagnosis include the 
proper biopsy procedure, proper techniques for fixation 
and processing, sufficient sectioning and staining1. 
Sometimes, however, the existence of a foreign material 
or tissue alteration can cause uncertainty and lead to an 
incorrect or inconclusive interpretation1. Artifact can be 
described as artificial unrelated, self-colored features 
found in tissues sections2. They occur in tissue sections 
prior to fixation, during fixation, specimen grossing, 
tissue processing, sectioning, staining and tissue 
preservation2. Artifacts can result in alteration of normal 
morphological and cytological features, or even lead 
to complete tissue uselessness2. In some situations an 
artefact may compromise a precise diagnosis2. Knowing 
and understanding about artefacts is important because 
learning to recognise them can prevent misdiagnosis2.

CAUSES OF ARTIFACTS1:

1. Clinical application of chemicals

2. Local injection of anesthetics

3. Surgical suctioning

4. Excessive heat

5. Freezing

6. Surgical mismanagement of specimen

7. Insufficient tissue fixation

8. Improper fixation medium

9. Incorrect tissue processing

10. Embedded sponges

11. Improper staining. 

According to the stage at which they are formed 
artifacts can be classified into different categories as 
artifacts produced during3,4,5,6,7:

1. During surgery

a) Injection artifacts

b) Forceps artifacts

c) Crush/squeeze artifacts

d) Fulguration artefacts

DOI Number: 10.37506/ijfmt.v14i4.11700
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e) Split artifacts.

f) Starch artifacts

g) Sutural artifacts

h) Autolytic artifacts

2. During fixation

a) Prolonged fixation

b) Improper fixation

c) Delayed fixation

d) Shrinkage artifacts

e) Formalin pigments

f) Mercuric pigments

g) Osmolality of fixative solution

h) Ice crystal artifact

i) Freezing artifacts

j) Microwave fixation artifact

3. Artifacts related to bone tissue

a) Bone dust artifact

b) Over decalcification

c) Incomplete decalcification

4. Artifacts during processing and embedding

a) Dehydration

b) Orientation artifact

c) Loss of soluble substance

5. Artifacts related to microtomy

a) Cutting artifacts

b) Moth eaten effect

6. Artifact related to floatation and mounting:

a) Prolonged floating

b) Floater artifact

c) Folds and wrinkles

d) Contamination 

7. Staining artifacts

8. Microscopy artifacts  

DURING SURGERY:

INJECTION ARTIFACT:

• Insertion of a needle may result in haemorrhage 
with extravasation that masks cellular architecture1.

• The connective tissue bands can be separated by 
vacuolization1.

FORCEPS ARTIFACT:

• The surface epithelium may be forced to form 
small ‘pseudocysts’ through the connective tissue1.

• Compression of specimen leads to loss of 
cytological details. Nuclear dimensions are especially 
affected1.

CRUSH / SQUEEZE ARTIFACT: 

• Crushing produces a destructive and dangerous 
type of artefact that reshapes tissue morphology and 
squeezes chromatin from nuclei1.Microscopically, the 
cellular features are not recognizable and nuclei appear 
darkly stained and distorted3 .These are usually seen at 
the periphery of the lesion4.

FULGURATION ARTIFACT:

• Epithelial cells may appear disconnected, with 
the nuclei assuming a spindle, pallisading configuration 
and the epithelium is separated from the basement 
membrane2.

• The fibrous connective tissue, the fat and the 
muscle can appear opaque and amorphous3.

• The epithelium and the connective tissue exhibit 
an amorphous appearance due to protein coagulation3.

SPLIT ARTIFACTS: 

· This artefact can lead to a split between 
epithelium and connective tissue, resulting in a false 
impression of vesiculo – bullous lesions5.
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STARCH ARTIFACTS:

· These appear as numerous blue, small, spherical 
structures in stained sections of hematoxylin and eosin. 
In oral cytosmear, they appear 5–20 μm in diameter as 
refractile, glassy, polygonal bodies, with a central dot 
or Y-shaped structure which may be misinterpreted as a 
pyknotic nucleus or for cells with mitosis3,6. This could 
also be identical to epithelial cells3,6.

SUTURAL ARTIFACTS:

• May consist of isolated fragments or complete 
fibre-bundles cut into transverse, oblique or longitudinal 
planes2,7. Sometimes description of the fibre structure 
can be seen after careful inspection of H&E-stained 
sections and these silk sutures show a clear birefringence 
under polarised light and this can be useful in their 
identification2,7.

• Silicone gel is used to stop bleeding often. The 
presence of foam gel in the histological section can 
create blood-filled distorted space surrounded by a 
slightly basophilic gelatin wall6.

• There may be no pathological significance to the 
presence of a suture in the histological specimen2,7. 

DURING FIXATION AND TRANSPORT:

PROLONGED FIXATION :

· Prolonged fixation may lead to secondary 
shrinkage and hardening, resulting in tissue separation, 
giving an appearance of empty spaces5.

IMPROPER FIXATION:

· Improper fixation results in autoysis. Autolyzed 
tissue displays increased eosinophilia due to the loss in 
cytoplasm of normal basophilia imparted by RNA, and 
increased binding of eosin to denatured intracytoplasmic 
proteins and cytoplasm vacuolization. Nuclear changes 
include pyknosis, karyolysis and karryohexis3.

DELAYED FIXATION:

· Delayed fixation induces changes in the form of 
cytoplasmic clustering and cell shrinkage. It is difficult 
to separate the nuclear chromatin, and the nucleoli are 
also not visualised5.

· Vascular structures, nerves and glands show the 
lack of detail, and an impression of scarring or loss of 
cellularity is seen5.

SHRINKAGE ARTIFACTS:

• These artifacts are seen as a change in volume of 
tissues5. This is due to cellular respiration inhibition 
as well as changes in membrane permeability5,7. As a 
result, tissues attached in life may be separated from one 
another, leaving empty spaces5,7.

FORMALIN PIGMENTS:

• Formaldehyde has a normal oxidising tendency, 
producing formic acid. Heme from red blood cells 
and formalin bind together to form a formalin – heme 
complex that occurs in parts of tissue as brown black 
amorphous to microcrystalline granules3.

MERCURIC PIGMENTS:

• Usually mercury chloride containing a fixative 
creates dark brown granular deposits. The pigment to 
mercury chloride is extracellular3.

OSMOLALITY OF FIXATIVE SOLUTION:

• Hypertonic fixative solutions cause cell shrinkage 
and increased extracellular spaces while isotonic (300–
320 mOsm) and hypotonic fixatives may contribute to 
swelling of the cells3. Usage of a slightly hypertonic 
solution (400–450 mOsm) obtained the best results3.

ICE CRYSTAL ARTIFACT:

• It appears as intercellular clefts in highly vascular 
tissue, and skeletal muscle intracellular clefts and 
vacuoles3.

FREEZING ARTIFACT:

· Appear as Swiss cheese holes in epithelium 
(Interstitial vacuoles along with vacuoles inside the cell 
cytoplasm) and tissue spaces3. Sometimes, a granular 
paranuclear condensation of cytoplasm produced by 
dehydration of the cells as a result of freezing combined 
with fixation process is seen1.

MICROWAVE FIXATION 
ARTIFACT:Underheating results in poor sectioning 
quality, while overheating produces vacuolation, 
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overstained cytoplasm and pyknotic nuclei3.

ARTIFACTS RELATED TO BONE TISSUE:

BONE DUST ARTIFACTS:

· Undecalcified resin sections of bone when cut, 
dust is produced3. Some of these fragments are deposited 
on the cut surfaces while others may be implanted more 
deeply in the specimen. In hematoxylin and eosin-stained 
sections, it stains strongly with hematoxylin3. When 
deposited in bone marrow, it stains black with von kossa, 
indicating its origin from calcified trabecular matrix3.

OVER DECALCIFICATION:

· Overdecalcified sections stain strongly with 
eosin and show a marked loss of nuclear basophilia. 
Nuclear and cytoplasmic features is poorly preserved3.

INCOMPLETE DECALCIFICATION:

· Bony trabeculae stain strongly with hematoxylin 
and the adjacent soft tissue is severely disrupted3.

ARTIFACTS DURING PROCESSING AND 
EMBEDDING:

DEHYDRATION:

• Excessive dehydration will give a dry homogeneous 
appearance to the tissue. This may also cause tissue 
sections to crack and become heavily stained4.

• Insufficient dehydration results clogging of tissue 
and ineffective staining or opacity inside section4.

ORIENTATION ARTIFACTS:

• Improper orientation in the slide can lead to 
disorderly organised histological features. For skin 
orientation, it must be placed in such a way that the 
epithelial margins, subcutaneous tissue and deeper 
layers are all flat to the bottom so that the finished slide 
displays all strata3.

• Exposure of the specimen for too long during 
embedding findings indicates loss of soluble substances 
when neutral fat is removed from fat cells , leaving 
normal ovoid spaces5.

LOSS OF SOLUBLE SUBSTANCES: 

• The preparation of paraffin wax, cellulose nitrate 
and most embedded parts of synthetic resin requires 
the use of fat solvent3. Thus, during the processing of 
adipose tissue, the fat can separate from fat cells and 
appear as ovoid spaces enclosed by a cytoplasm surface.

For example: lipoma and cholesterol clefts in 
odontogenic cysts3..

ARTIFACTS RELATED TO MICROTOMY:

CUTTING ARTIFACTS:

• Split line in tissue segment in microtome knife due 
to nick6.

• Tissue compression due to blend microtome knife6.

• Chatter artefact due to knife edge vibrations, knife 
or block holder loosening and extreme steep clearance 
angle6.

• If the tissue is tangentially cut, the connective tissue 
cores can become entangled in the epithelium, giving a 
false impression of invasive squamous cell carcinoma3.

MOTH EATEN- EFFECT:

· It occurs with a greater thickness due to 
excessively rough trimming of the paraffin blocks. 

· This brings out the tissue fragments from the 
block face and these appear in subsequent thin sections 
as void spaces or holes with their long axis parallel to the 
edge of the knife3.

ARTIFACTS RELATED TO FLOATION AND 
MOUNTING:

PROLONGED FLOATING: 

· Tissues can expand beyond their actual size and 
become distorted and give epithelium an acantholytic 
appearance mimicking edema3.

FLOATER ARTIFACT:

· Floaters are bits of tissue that were seen on 
slides not belonging to them3. They may have floated 
during processing and may be the result of sloppy bench 
cutting procedures using dirty towel, knife, gloves and 
improper water bath cleaning3. These can have tissues 
which are transported to the next case3.
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FOLDS AND WRINKLES IN THE SECTION:

· These artefacts look like darker stained 
strands. Any residual wrinkles and fords in water bath 
portion can be eliminated by stretching with forcep and 
gentle tapping. Overstretching can cause tear in the 
tissue section during these procedures resulting in an 
acantholytic appearance in epithelium3.

CONTAMINATION:

• Often water baths may become contaminated 
with dust, hair, previous section residual cells, etc. 
Contamination with squamous epithelial cells and 
keratinous debris has been shown to be caused by fingers 
to remove air bubbles or sneezes or cough3.

• Higher water bath temperature can cause tissue 
expansion beyond its limit and shows dark pyknotic 
nuclei or nuclear bubbling called “heating artifact”6.

• Contamination by sneezing and coughing caused 
by exfoliated squamous cells may also cause artefacts6. 
Artifact due to tissue presence, which does not belong 
to the section, is due to unclean bath of water. Slide 
adhesive thick coating will take over the stain and result 
in poor quality section6.

STAINING ARTIFACTS:

• Failure to extract wax from parts completely results 
in staining deficiency known as residual wax artefact4.

• The presence of residual wax can lead to 
insufficient stain penetration leading to a stainless area 
and also to subtle effects on nuclear staining leading to 
muddy nuclei appearance, lacking in detail6.

• The appearance of external or internal dust particles 
on the slide results in artifactural alterations6.

MICROSCOPY ARTIFACTS:

Impurities of the dust particles that may be present 
on the slide internally or externally may bring about 
artifactual changes. Fatty films are found resulting in 
a foggy appearance due to uncleaned lenses or greasy 
deposits on ocular pieces due to eyelashes7.  

Conclusion

Artifacts are identified in most microscopic 
sections, and play a role in histopathological diagnosis 
interpretation. Most of the microscopic section shows 
artefacts, which play a significant role in diagnostic 
misinterpretation. Although the existence of artefact 
in the diagnosis provides some clue, most of the 
artefact is accidental and causes diagnostic pitfall. The 
artefact must also be established and resolved such 
that misinterpretation and diagnostic difficulties can be 
addressed for a definitive diagnosis.  
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Abstract
Bio-Medical Waste (BMW) is a global concern. In common parlance BMW means any waste generated 
in the process of diagnosis, treatment, immunization and research related to human beings and animals. 
Due to improper or poor waste management practicesa huge risk is posed to the health of public, patients, 
professionals and also cause environmental disturbance. The Union Ministry of Environment and Forests 
under the provision of Environment [protection] act, 1986 which brought the focus back on this issue. These 
rules apply to all the people who are connected to generation, collection, receiving, sto rage, transportation 
and handling or biomedical waste in any form. This article aims to highlight the categories, segregation and 
management protocols by various government and non- government organizations and spread knowledge 
about the same  
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Introduction

The World Health Organisation (WHO) has defined 
“healthcare waste as all waste produced by healthcare 
establishments, research facilities and laboratories 
including the waste originating from minor or scattered 
sources such as that produced in the course of healthcare 
undertaken in the home (such as dialysis and insulin 
injections)”.1,2 The Bio-Medical Waste (BMW) 
(Management and Handling) Rules, was published in 
20th July 1998, videnotification number S.O. 630 (E), 
by the Government of India in the erstwhile Ministry 
of Environment and Forests. It provides a regulatory 

frame work for dealing with bio-medical waste.3, 

4,5The term “bio-medical waste” means any waste, 
which is generated during the diagnosis, treatment or 
immunisation of human beings or animals or research 
activities pertaining there to or in the production or 
testing of biological or in health camps, including the 
categories mentioned in Schedule I appended to these 
rules. 6.7,8 

BMW produced by health care centres and hospitals 
are broadly categorised as general waste (paper, 
cardboard boxes, plastic packaging, and food waste), 
infectious waste (anatomical, sharp, disposable plastic), 
and non-infectious but hazardous waste (chemical, 
genotoxic and radioactive waste). 1

Classification of Biomedical Wastes  

CATEGORIES OF BIOMEDICAL WASTE, 
THEIR SEGREGATION AND DISPOSAL, 1, 6,9,10,11

Government of India. Biomedical Waste 

DOI Number: 10.37506/ijfmt.v14i4.11701
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(Management and Handling) Rules. 1998 Extraordinary, 
Part II, Section 3, Subsection (ii). The gazette of India, 
No. 460, 27 Jul 1998.  

SCHEDULE I: CATEGORIES OF BIOMEDICAL 
WASTE

OPTION W A S T E  C A T E G O R Y  
TREATMENT AND DISPOSAL

Category no. 1 Human anatomical waste 
(human tissues, organs, body parts) 
Incineration*/deep burial†

Category no. 2 Animal waste (animal tissues, 
organs, body parts, carcasses, fluids, blood, experimental 
animals, waste generated by veterinary hospitals, 
colleges, discharge from hospitals, animal houses) 
Incineration*/deep burial†

Category no. 3 Microbiology and 
bio-technology waste (wastes from laboratory cultures, 
stocks or specimens of micro-organisms, live or 
attenuated vaccines, human and animal cell culture 
and infectious agents from research and industrial 
laboratories, wastes from production of biologicals, 
toxins, dishes and devices used for transfer of cultures) 
Local autoclaving/microwaving/ incineration*

Category no. 4 Waste sharps (needles, 
syringes, scalpels, blades, glass, etc., that may cause 
puncture and cuts. This includes both used and unused 
sharps Disinfection (chemical treatment ‡/autoclaving/
microwaving and mutilation/shredding)

Category no. 5 Discarded medicines and 
cytotoxic drugs (wastes comprising of outdated, 
contaminated and discarded medicines) 
Incineration*/destruction and drugs disposal in secured 
landfills

Category no. 6 Solid waste-Items 
contaminated with blood and body fluids including 
cotton, dressings, plaster casts, linen, beddings, etc 
Incineration*/autoclaving/microwaving

Category no. 7 Solid waste (wastes generated from 
disposable items other than the waste sharps such as 
tubings, catheters, intravenous sets etc) C h e m i c a l 
treatment‡/autoclaving/ microwaving and mutilation/
shredding§

Category no. 8 Liquid waste (waste generated from 
laboratory and washing, cleaning, housekeeping and 
disinfecting activities) Disinfection by chemical 
treatment‡ and discharge into drains

Category no. 9 Incineration ash (ash from 
incineration of any biomedical waste) disposal in 
municipal landfill

Category no. 10 Chemical waste (chemicals 
used in production of biologicals, chemicals used in 
disinfection, as insecticides, etc.) Chemical treatment‡ 
and discharge into drains for liquids and secured landfill 
for solids

*There will be no chemical pre- treatment before 
incineration; Chlorinated plastics shall not be incinerated; 
†Deep burial shall be an option available only in towns 
with population less than five lakh (5,00,000) and in 
rural areas; ‡Chemical treatment using at least 1% 
hypochlorite solution or any other equivalent chemical 
reagent; It must be ensured that chemical treatment 
ensures disinfection; §Mutilation/shredding must be 
such so as to prevent unauthorized reuse   

Biomedical wastes categories and their segregation, 
collection, treatment, processing and disposal options11 

Schedule II: Colour coding and type of container for disposal of biomedical wastes 1, 4,,9,11

Colour coding Type of container Waste category Treatment options as per schedule I

Yellow Plastic bag Category 1, Category 2, 
Category 3, Category 6 Incineration or Plasma Pyrolysis/deep burial

Red Disinfected container/
plastic bag

Category 3, Category 6, 
Category 7

Autoclaving/microwaving/chemical
treatment

Blue/white 
Translucent 

Plastic bag/puncture 
proof

Container
Category 4, Category 7

Autoclaving/microwaving/chemical
treatment and destruction/shredding
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Black Plastic bag Category 5, Category 9, 
Category 10. (solid) Disposal in secured landfill

1. Color coding of waste categories with multiple treatment options as defined in schedule I; Shall be selected depending 
on treatment option chosen; which shall be as specified

in schedule I; 2. Waste collection bags for waste types needing incineration shall not be made of chlorinated plastics; 3. 
Categories 8 and 10 (liquid) do not require containers/bags;

4. Category 3 if disinfected locally need not be put in containers/bag

 

Improper disposal of BMW can cause various health hazards such as:4  

· Hazards from infectious waste and sharps:Various pathogens in infectious waste can enter via a puncture or 
cut and through inhalation. For e.g. Human immunodeficiency virus and hepatitis virus B and C 

· Hazards from chemical and pharmaceutical waste:Chemicals can be toxic, corrosive or explosive. They may 
cause intoxication and burns.  

· Hazards from genotoxic waste:4 

Inhalation of dust or aerosols associated with cytotoxic drugs and chemicals  

· Hazards from radioactive waste:4

It is genotoxic and exposure can cause from headache, dizziness, and malignancies.  

THE PROPOSED SIMPLIFIED BIOMEDICAL WASTE SEGREGATION SCHEME FOR DENTAL CLINICS14

RED BAG YELLOW BAG BLUE BAG BLACK CARBOY 

Disposable Injection 
Disposable Injection

syringes, IV set without 
needle

Anything contaminated by blood or body 
fluids Glass bottles Used or unused sharps

Saline bottles
Any item which have been in contact with the

Patient
Broken glass Needles without syringes

Plastic suction tips Bandages, cotton
Discarded 
medicines Scalpel blades

Toothbrushes, denture
brushes

Teeth (with/without fillings but without 
amalgamfillings)

Antiseptics, 
disinfectants

(not 
contaminated 

by body 
fluids)

Metal objects

Disposable plastic/fiber
Instruments

Dressings and swabs
Used or 

unused drug 
vials

Metal matrix bands

Cont... Schedule II: Colour coding and type of container for disposal of biomedical wastes 1, 4,,9,11
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Plastic/rubber tubes
Disposables such as gloves, aprons, masks,
drapes,contaminated wipes, throat packs

Cartridges 
and ampules Broken metal instrument tips

Rubber lids of any vial Discarded crowns, bridges and cast partial 
dentures Burs

Used plastic drapes Waxes, gutta purcha points, absorbent points Endodontic files, broaches, 
reamers, spreaders, silver points

Disposable impression trays with impression 
Material

Orthodontic metal brackets, wires,
bands

Acrylic partial dentures, complete dentures,
denture teeth

Plaster/stone casts Suture needles

Cheek retractors, tongue depressors, wedges Broken/discarded ultrasonic tips

Rubber dam material Metallic bars, clasps from partial 
dentures

Plastic X-ray pouches (outer covering) Metal lids of vials

Catheters (after draining) All metallic dental implants 
related material

Unwanted laboratory specimens

Suture materials without needle

Conclusion 

Even after having these rules and protocols in place 
immense challenges are faced by Indian health care 
sector regarding the BMW practices. Various efforts are 
being made by environmentalregulatory agencies for 
appropriate management of the waste generated from 
health care institution.  

Biomedical waste management is a social 
responsibility as well as legal necessity. Care should 
be taken during disposal of biomedical waste. This 
will help to protect and maintain the environment from 
contamination. It will also to ensure the safety of workers 
who will come into direct contact with it. 

Bio medical waste management should be included 
in the curriculum for health care professionals so as 
to emphasize on the importance of proper segregation 
and disposal of biomedical waste. The technical, non-
technical and housekeeping staff should be compulsory 
trained with the help of short termed courses and 
workshops, to reiterate the importance of proper 
management.   

Ethical Clearance – Not required since it is a 
review article 
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Abstract
Sometimes blood transfusion causes adverse reactions.  Better prognosisis obtained by understanding the 
clinical features of acute and delayed transfusion reactions.Current clinical practise involves better and 
newer blood screening methods to reduce the complications. Selecting  leukoreduction of red blood cells 
(RBCs) and male donors for plasma and restriction of RBC storage avoids infectious complications.
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Introduction

An adverse reaction of blood transfusion  is an 
inadmissible response or effect in a patient to whom blood 
or blood component administered temporarily.1Currently 
even in developed countries, the risk to the patient 
lies in non-infectious complications of transfusions is 
higher where they account for significant morbidity and 
mortality.2 The American Association of Blood Banks 
technical manual issues guidelines for the identification 
, diagnosis, analysis and classification of non-infectious 
transfusion reactions, which  acts  as a ready reference 
for clinicians and other health care providers dealing 
with blood transfusion.3 The acute and delayed NIATRs 
are classified  based on time of occurrence and it is 
further divided by presumed aetiology into immune-
mediated and non-immune mediated subtypes. NIATRs 
classification, pathophysiology, clinical presentations, 
and management is bestowed in table 1.

Acute Non-Infectious Blood Transfusion 

Adverse reactions which are occurring within 24 
h after transfusion are classified as Acute immune 
mediated blood transfusion reactions and Acute Non- 
immune mediated – blood transfusion reactions. Acute 
immune mediated – blood transfusion reactions are  sub-
classified into

Acute haemolytic transfusion reactions:

A haemolytic transfusion reaction is one where 
transfusion produces symptoms and clinical or laboratory 

signs of increased red cell destruction. In acute haemolytic 
transfusion reactions (AHTRs) symptoms can be 
observed within minutes after initiating  the transfusion. 
There are certain common laboratory features present . 
They are haemoglobinemia, haemoglobinuria, decreased 
serum haptoglobin, unconjugated hyperbilirubinaemia, 
increased Lactate dehydrogenase and serum glutamic-
oxaloacetic transaminase levels and decreased 
haemoglobin.  

TABLE 1: NONINFECTIOUS ADVERSE 
TRANSFUSION REACTIONS (MODIFIED FROM 
AABB TECHNICAL MANUAL) 3

 Febrile nonhaemolytic transfusion reactions :

Febrile nonhaemolytic transfusion reactions 
(FNHTRs) exhibits unexplained rise in temperature 
of at least 1°C during or shortly after transfusion. 
Antipyretic premedications may prevent fever but 
they do not usually mask chills and rigors, which are 
caused by cytokine mediated systemic inflammatory 
response. Other causative agent of fever should be ruled 
out before deriving  a diagnosis of FNHTR. FNHTRs 
are observed most commonly  after platelet transfusion  
(up to 30% of platelet transfusions) than red blood cells 
(RBCs) because platelets are stored at room temperature 
and thus it induce leucocyte activation and cytokine 
accumulation.4 Treatment of FNHTRs is symptomatic. 

ALLERGIC REACTIONS

Urticaria  

DOI Number: 10.37506/ijfmt.v14i4.11702
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Urticaria is the mild form of an allergic reaction that 
appear suddenly causing itching and it lasts for hours 
or up to several days before fading. More extensive 
cases is escorted by angioedema. The percentage 
of urticaria is 1-3%.3,5 Severe reactions are treated 
with methylprednisolone (125 mg intravenously) or 
prednisone (50 mg orally).

Anaphylaxis

Anaphylaxis is a  severe form of an allergic 
reaction with a prevalence  of 1:20,000-1:50,000 
transfusions,6where severe hypotension, shock, and 
loss of consciousness may develop .7 Anaphylaxis is 
usually observed in IgA deficient recipients because 
it is caused by antibodies against donor IgA. 8 The 
term ‘anaphylactoid’ refers reactions with symptoms 
similar to anaphylaxis but they are not mediated by 
IgE. Supposing that the patient is unconscious or in 
shock, adrenaline is given intravenously with cardiac 
monitoring.9

Transfusion Related Acute Lung Injury 

Transfusion related acute lung injury (TRALI) is a 
variant of acute lung injury (ALI) and it plays a vital 
role in transfusion-associated morbidity and mortality. 
TRALI is defined as:1

· Acute lung injury with hypoxemia and PaO2 /
FiO2 ≤300 or SpO2< 90 % on room air

· Bilateral pulmonary oedema on frontal chest 
radiograph

· No indication of left atrial hypertension 

·  No pre-existing ALI before transfusion 

·  Onset of symptoms within 6 h of transfusion 

·  No temporal relationship to an alternative risk 
factor for ALI.

The prevalence of TRALI has been estimated nearly 1 
in every 5000 blood component transfusions. Antibodies 
can be developed against leucocytes (polymorphous 
neutrophil [PMN]), both for neutrophils and human 
leucocyte antigen after contacting foreign antigens 
through pregnancy, transfusion, or transplantation. 
Two different aetiologies have been explained.10 It 

can be a single antibody-mediated event including the 
transfusion of anti-human leukocyte antigen (HLA) 
or antigranulocyte antibodies into patients whose 
leukocytes produce the cognate antigens. In several 
cases with antibodies, the source of the antibody is the 
donor. A two-event model of the mechanism of TRALI 
has also been proposed where neutrophil activation 
results in pulmonary endothelial damage, capillary 
leakage, and pulmonary oedema. Immediate respiratory 
support produces marked clinical improvement within 
48-96 h.11In order to protect the blood supply, the United 
Kingdom (UK) has disqualified all multiparous females 
from plasma donation because  plasma from females 
might be a major factor in TRALI.12

Management of TRALI

Treatment is supportive. Productive measures for 
decreasing the prevalenceof TRALI involving the use of 
male plasma and apheresis platelets. Understanding of 
blood component and patient risk factors for TRALI will 
optimistically  lead to novel treatment and preventive 
strategies for decreasing the risk of life-threatening 
syndrome. TRALI management comprises of preventing 
future adverse reactions.13By cross-matching donor 
plasma against recipient’s leucocytesincompatibility  
and HLA and HNA antibodies are tested. A donor with 
antibodies which are incompatible with the patient is 
expelled from further blood donation for transfusion.

ACUTE NON-IMMUNE MEDIATED 
ADVERSE REACTIONS

Sepsis

Transfusion-related sepsis is fatal. The diagnosis 
depends on the basis of any one of the clinical features:

v Fever ≥39°C (102°F) or rise of ≥2°C (3.5°F); 

v Tachycardia (heart rate >120/min, or rise of 
>40/min); 

v Shaking chills and 

v Alteration in systolic blood pressure (BP) (i.e. 
>30 mmHg rise or drop in systolic BP) within 90 min of 
transfusion.14

Patient may develop shock ,renal failure and 
disseminated intravascular coagulation (DIC) in severe 
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cases . In order to diagnose the transfusion-related 
sepsis and differentiating it from AHTRs and FNHTRs  
organism from both the patient and the remainder 
of the bag are isolated .15 Since  platelets are stored 
at room temperature, they are more sensitive than 
RBCs to bacterial contamination with a higher risk. 
Management of  transfusion related sepsisinvolve broad 
spectrum antibiotics and other standard care for sepsis. 
Choosing “diversion technique” during blood collection 
and screening the blood for bacterial contamination 
decreases the risk.16

NonImmune Haemolytic Reactions

Due to transfusion Red cell haemolysismay happen 
in  several nonimmune-mediated causes (also known 
as pseudohaemolysis) such as temperature-related or 
mechanical, erroneous use of blood warmer, use of hot 
water bath and microwave oven, using a needle with a 
small bore size or using a rapid pressure infuser, RBCs  
are infused through same tube with hypotonic solution 
or with pharmacologic agent. Treatment is similar to 
AHTRs. 

Transfusion Associated Circulatory Overload 

Morbidity and mortality rateis associated with 
transfusion-associated circulatory overload majorly.17 
Patients who are at greatest risk aregeriatric patients, 
infants, patients with renal failure, hypoalbuminaemia, 
anaemia, congestive heart failure or fluid overload or 
history of plasma transfusion. signs Signs and symptoms 
include dyspnoea, orthopnoea, cyanosis, tachycardia, 
jugular venous distension, and pedal oedema.18 Increased 
BP with  widening of the pulse pressure is seen in < 
1% of transfused patients. TACO may expedite acute 
pulmonary oedema within 6 h after blood transfusion. 
Management is providing mechanical ventilation, fluid 
restriction, diuretics.19

Transfusion Associated Dyspnoea 

It is characterised by respiratory distress within 24 
h of transfusion and it is not similar to other allergic 
reaction.1

Acute Hypotensive Transfusion Reaction 

Sudden drop in BP with absence of other causes 
of hypotension. Still it responds quickly to transfusion 

inhibition and supportive treatment.20 Patients with 
unusual hypotensive transfusion reactions must be given 
a trial of washed blood products. Bedside leucoreduction 
filters have been involved  often in acute hypotensive 
transfusion reaction even though it has also occurred 
with prestorage leucofilters.21

Citrate Toxicity

Transfusion of largeblood  volumes containing 
citrate causes increased plasma citrate chelates calcium 
ions resulting in hypocalcaemia. It is caused by citrate 
overload  andcan be treated by decreasing infusion rate. 
Calcium replacement is signified in massively transfused 
patients, especially those with severe liver disease or 
severe symptoms of hypocalcaemia.22

Hyperkalemia

After an hour of transfusion , total extracellular 
potassium load, which is 5 mmol/l or ≥1.5 moml/l net  
is increased. This is referred to as transfusion-related 
hyperkalemia.1

Hypokalemia

Hypokalemia is more prevalentthan  hyperkalemia 
after transfusion since donor red cells re- accumulate 
the ion intracellularly, and citrate metabolism leads 
to further movement of potassium inside the cells. No 
treatment is needed. 

Coagulopathy

Coagulopathy is seen in massive transfusion 
especially if  the blood volume is initially replaced by 
red cells and fluids during absence of two blood volume. 
This causes dilution of platelets and clotting factors. 

Hypothermia 

Caused by transfusion of cold blood products in 
larger volume .This leads to cardiac arrhythmia and 
also interrupts with platelet function, clotting factor 
interaction and bleeding time.23 Blood warmers are used 
to prevent hypothermia. 

Air Embolism 

Use of plastic blood bags reduces air embolism.
Howeverair enters a central catheter during blood 
administration sets or blood bags are being changed 
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or if blood in an open system is transfused under 
pressure.24After transfusion delayed reactions occurs 
after 24 h or up to month/ years . 

DELAYED IMMUNE MEDIATED 
REACTIONS

Delayed Haemolytic Transfusion Reactions 
(DHTRS)

DHTRs are observedbased on reactivation of pre-
existing antibodies against antigens on transfused 
red cells. Symptoms may extend from days to weeks 
after transfusion. No clinical or laboratory features of 
haemolysis can be observed , however, alloimmune 
red cell antibody is detected . This is known as delayed 
serologic transfusion reaction (DSTR). Blood group 
antibodies associated with DHTRs/DSTRs are Kidd, 
Duffy, Kell, and MNS systems, in order of decreasing 
frequency.18DHTRs need no treatment because as 
antibody synthesis increases, red cell destruction occurs. 

Transfusion Associated Immunomodulation

Transfusion associated immunomodulation (TRIM) 
is defined as the  down-regulation of recipient’s 
cellular immune response caused due to  transfusion of 
allogeneic blood.25 TRIM is likely to be mediated by 
allogeneic leucocytes or their soluble products. One of 
the reasonable mechanisms is immune deviation towards 
T-helper lymphocytes type 2 cytokine characterised by 
secretion of interleukin (IL-4), IL-5, IL-10 cytokines 
with low T-helper lymphocytes type 1 cytokines namely 
IL-2, IL-12, and interferon-γ. Using autologous blood 
or prestorageleucofiltered blood reduces the adverse 
reactions.26

Transfusion-Associated Graft Versus Host Disease 
(TA-GVHD)

(TA-GVHD) is a clinical syndrome characterized by 
fever, maculopapular rash advancing to haemorrhagic 
bullae, enterocolitis with watery diarrhoea, elevated liver 
function tests, pancytopenia and characteristic findings 
of histological appearances on biopsy which significantly 
starts  8-10 days after transfusion.27 TA-GVHD  also 
occur after transfusion from a blood related donor who 
is homozygous for an HLA haplotype to a heterozygous 
recipient (one-way haplotype match).28Mortality is 
90%eventhough it is rare . Hence TA-GVHD is prevented  

by irradiation of all cellular blood components (RBCs, 
platelets, and granulocytes), particularly in patients who 
are under risk of TA-GVHD.29

Post Transfusion Purpura (PTP)

It is a rare complication of transfusion with female 
predominance occurring between 1 and 24 days after 
transfusion with a mean of 9 days. Patients significantly 
exhibits purpuric rash and thrombocytopenia (platelet 
counts often < 10,000/μL) resulting in bleeding from 
mucous membranes ,gastrointestinal and urinary 
tracts. Intracranial haemorrhage is the primary cause of 
mortality. Antibodies against HPA-1a is the causative 
agent in several  cases although, antibodies to HPA-
1b, other platelet antigens, and HLA antigens are also 
involved. High dose  ofintravenous immune globulin is 
given as treatment .30

DELAYED NON-IMMUNE MEDIATED 
REACTIONS

Iron Overload 

Patients who receive frequent blood  transfusion for 
diseases such as thalassemia, sickle cell disease, and other 
chronic anaemia are at the higher risk for iron overload.  
RBC unit contain nearly 250 mg of iron. Due to RBC 
destruction, the majority of the released iron cannot be 
excreted and is stored in the body as haemosiderin and 
ferritin. Transferrin becomes saturated after infusion 
of 10-15 units of RBCs to a non-bleeding patient and 
iron is stored in the reticuloendothelial system, liver, 
heart, spleen, and endocrine organs resulting in tissue 
damage leading to heart failure, liver failure, diabetes 
and hypothyroidism.3

Conclusion 

Acute transfusion reactions are at greater risk for 
developing serious adverse reactions or events. For 
a better prognosis, awareness about various clinical 
features of acute transfusion reactions with a capability 
to predict the serious reactions on time is necessary. 
Observation and monitoring are needed throughout 
transfusion. Standard operating procedure comprising 
the details for documentation, reporting, evaluation, 
and follow-up of all adverse reactions is mandatory . 
In current clinical practice , evidence based approach 
of Restrictive strategy” or “Conservative approach” 
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of blood transfusion for decreasing the  number of 
unwanted transfusions has made a gross change.  
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Abstract
Coronavirus disease 19 (COVID-19) is a highly communicable and pathogenic viral infection caused by 
the severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) that has developed in Wuhan, China 
and spread all over the world.Genomic analysis revealed that SARS-CoV-2 is phylogenetically associated 
with severe, acute respiratory syndrome-like (SARS-like) bat viruses, so bats could be the primary reservoir 
possible. The intermediate source of origin and human transfer is unknown, but the accelerated human to 
human transmission has been widely confirmed.Maximal precautionary steps and resources have also been 
put forwardby most nations to mitigate transmission and decrease mortality rates.
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Introduction

Today the world is standing together to battle 
against coronavirus disease 2019 (COVID-19)1.With its 
roots in WuhanCity (China), COVID19 is an emerging 
viral pandemic that demands a massive human impact1. 
It started as a group of pneumonia cases with unknown 
etiology, soon recognized to be caused by aNovel 
coronavirus strain (CoV), now known as severe acute 
respiratory syndrome CoV-2 (SARS-CoV-2), which 
mainly spreads through droplets, respiratory secretions 
and direct contact1.

Coronaviruses belong to the order of Nidoviralesin 
the family Coronaviridae. Corona depicts crown-like 
spikes on the external surface of virus; thus, it has 
been called a coronavirus2.COVID-19 presents as 
an asymptomatic or mild infection in the majority of 
the population (80 percent)1.Multiple protocols and 
management strategies are being developed around the 
world to overcome this problem1.Pandemic infections 
have been accompanied by a significant number of 
unavoidable deaths and high mortality increase all around 
the world1. Besides, human-to - human transmission of 
newly emerging pandemic pathogens regularly creates 
fear, with a negative impact on the economy and overall 
well-being of large human populations2. As of mid- June 
2020, the infection has spread over the world 87,08,008 

and mortality rate of 4,61,7151.

ORIGIN:

On 31 December 2019, the WHO China Country 
Office was reported 44 cases of pneumonia with 
unidentified etiology in Wuhan City3.The infection 
was started from the Hunan seafood market in China’s 
Wuhan city and quickly infecting over 50 peoples. Live 
animals such as bats, frogs, snakes, birds, marmots and 
rabbits are frequently sold at the Hunan seafood market2. 

On 12th January 2020, the National Health 
Commission of China released further details stating 
that this pandemic is due to viral pneumonia2.The virus 
was identified as a novel coronavirus by the sequence-
based analysis of the isolated patients2.Also, the genetic 
sequence was also provided for the viral diagnosis2. It 
was initially suggested that patients infected in Wuhan 
was coronavirus caused pneumonia in China could have 
visited the seafood market where live animals were 
sold or used as food source infected animals or birds2.
Further studies, however, showed that some people 
contracted the infection even with no record of visiting 
the seafood market2.Such findings suggested a human 
to human spreadability of this virus2. This virus was 
later identified in more than 100 countries worldwide2.
Owing to close contact with an infected person, exposed 
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to coughing, sneezing, respiratory droplets or aerosols, the human transmission of the virus occurs2. Aerosols may 
enter the human body (lungs) through nose or mouth inhalation2.

OUTBREAKS:

On 31 December 2019, the WHO China Country Office was notified with cases of unidentified etiology (unknown 
cause) of pneumonia reported in Wuhan City, China Province of Hubei3.

Number of confirmed cases from December 2019 to august 2020 given below3,4,5,6,7,8,9.10,11 (figure1)

CLASSIFICATION:

NIDOVIRALES 

CORONAVIRIDIAE                    ARTERIVIRIDIAE                  
MESONIVIRIDIAE                       RONIVIRIDIAE                        

TOROVIRINAE                  CORONAVIRINAE 

ALPHA          BETA           DELTA        GAMMA 

SARS-coV        MERS- coVSARS- coV2 

All viruses in the order of Nidovirales are enveloped, 
non-segmented RNA viruses with positive sense. They 
all contain large RNA virus genomes, with some viruses 
having the largest RNA genomes,consists 33.5 kilobase 
(kb) genomes12.

Other common characteristics within the order 
Nidovirales entail:

· A highly conserved genomic structure, with 
a broad replicase gene preceding structural genes and 
accessory genes12.

· Many non-structural genes expressed through 
ribosomal frameshifting12.

· Numerous unique or abnormal enzymatic 
activities encoded within the large replicase –
transcriptase polyprotein12.

· Downstream gene expression by synthesis of 
3′nested subgenomic mRNAs12.

· The significant distinction within the families 
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of Nidovirusis in number, type and structural protein 
Sizes. Such variations cause significant alterations in 
nucleocapsid and virion structure and morphology12.

VIRION STRUCTURE:

Coronaviruses are minute in size (65–125 nm in 
diameter) and contain a single stranded RNA as a nucleic 
material, varying in length from 26 to 32 kbs2.

Coronavirus virions are spherical with a diameter 
of about 125 nm as shown by cryo-electron tomography 
and cryo-electron microscopy in recent studies12.The 
most striking feature of coronaviruses is the club-shaped 
spike projections originating from the virion surface12.
These spikes are a characteristic of the virion, giving 
them the appearance of a solar corona, prompting the 
name, coronaviruses12.Nucleocapsid is inside the 
envelope of the virion12.Coronaviruses possess helically 
symmetric nucleocapsids, which is infrequent among 
positive-sense RNA viruses, but far more common in 
RNA viruses with negative-sense12.

 

Particles of the coronavirus contain four major 
structural proteins.Those are the proteins spike (S), 
membrane (M), envelope (E), and nucleocapside (N), all 
encoded inside the 3′ end of the viral genome12.

The S protein (~150 kDa) uses an N-terminal 
signal sequence to obtain entry to the endoplasmic 
reticulum and heavily glycosylated12.Homotrimers of 
the virus encoded S protein make up the characteristic 
spike structure on the virus surface12. The glycoprotein 
trimeric S is a class I fusion protein and mediates binding 
to the host receptor12. S is cleaved into two different 
polypeptides noted S1 and S2 by a host cell furin-like 
protease12. S1 constitutes the broad S-protein receptor-

binding domain while S2 constitutes the stalk of the 
spike molecule12.

The M-protein is the structural protein most abundant 
in the virion12. This is a small protein (~25–30 kDa) with 
three transmembrane domainsand it is thought to give 
form to the virion12.Recent data indicate M protein is 
present in the virion as a dimer, and can incorporate 
two different configurations, allowing the membrane to 
curve and bind to the nucleocapsid12. 

Within the virion, the E protein (~8–12 kDa) is 
present in small quantities. The E proteins of coronavirus 
are strongly divergent but have a similar architecture12.
The E protein membrane topology is not entirely resolved 
although most results indicate it is a transmembrane 
protein12. The E protein has an ectodomain N-terminal 
and an endodomain C-terminal and has activity on the 
ion channel12.

The N protein is the only protein found in 
nucleocapsid12.This consists of two distinct domains, 
an N-terminal domain (NTD) and a C-terminal domain 
(CTD), both capable of in vitro binding RNA still, each 
domain uses various mechanisms to bind RNA12.

Hemagglutinin-esterase (HE) is a fifth structural 
protein present in a subset of β-coronaviruses12. The 
protein functions as hemagglutinin, binds sialic acids 
to surface glycoproteins and it includes the action of 
acetyl-esterase12.

TRANSMISSION:

The source of origination and transmission are 
essential to be established to improve preventive 
strategies to contain the infection2.

While patients with symptomatic COVID-19 were 
the key source of transmission, recent findings indicate 
that asymptomatic patients and patients are also carriers 
of SARS-CoV-2 during their incubation time13. This 
epidemiological function of COVID-19 has made its 
monitoring highly challenging, because these patients 
are difficult to classify and quarantine these patients 
in time, that can cause SARS-CoV-2 to build up in 
communities13.

The common routes of novel coronavirus 
transmission includeDirect transmission (inhalation 
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of droplets, cough, sneeze) and indirect Transmission 
(contact to oral,nasal and eye mucous membranes)14.
Though typical clinical manifestations of a novel 
coronavirus infection do not involve eye symptoms, 
the study of conjunctival samples from confi rmed 
disease and the suspected 2019-nCoV cases indicate 
that the 2019-nCoV transmission is not restricted to 
the respiratory tract and that eye contact may provide 
an effective way for the virus to enter the body14.
Studies have indicated airborne 2019-nCoV via aerosols 
produced during medical procedures14. It is important 
that RT-PCR testing could also detect the 2019-nCoV 
RNA in a stool specimen obtained on day 7 of the 
patient’s illness14.

When individual coughs, sneezes, laughs or speaks, 
large droplets or aerosols are produced (> 5 μm diameter) 
and small (5 μm diameter). Through gravity,Larger 
droplets easily fall to the ground; transmission of droplets 
involves close physical contact between an infected 
person and a susceptible person15.On the other side, 
tiny droplets or small particle fragments of evaporated 
droplets have a low settling velocity so that they can 
stay in the air for longperiods of time and travel higher 
before reaching the respiratory tract or contaminating 
surfaces15.  

The schematic diagram of transmission of corona 
virus given below2:

  

INCUBATION:

The incubation period of COVID-19 has been 
estimated at 5 to 6 d on average.However there is 
evidence that it may be as extended upto 14 days, 
which is now the widely adopted duration for medical 
observation and quarantine of exposed persons13.

HIGH RISK POPULATION:

Current fi ndings indicate this present infectious 
disease is typically vulnerable to people of all ages13. 
However, those who are in close contact. The risk 
of SARS-CoV-2 infection is higher for patients with 
symptomatic and asymptomatic COVID-19, particularly 
healthcare professionals and other hospital patients13.
The maximum mortality rates were 14.8 per cent among 
people over 80 years of age1. These results were reported 
in one of the largest data analyzes of 72,314 patient 

records conducted in China1.Although patients with 
no prior comorbid conditions had a case fatality rate of 
0.9%, it was substantially higher for those with serious 
underlying comorbidities, making these population 
groups more vulnerable to extreme COVID-191.

PATHOGENESIS:

Before the outbreak of SARS-CoV, coronaviruses 
were thought to cause only mild, self-limiting respiratory 
infections in humans12.Such viruses are common in 
humans, causing 15-30 per cent of infections of the 
respiratory tract per year12.They cause more serious 
disease in neonates, the elderly and people with 
underlying diseases, with an increased incidence of 
lower respiratory tract infection in these populations12.
SARS-CoV, group 2b β-coronavirus, has been reported 
as the causative agent of the outbreak of Severe Acute 
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Respiratory Syndrome (SARS) in the Guangdong 
Province of China in 2002–200312. This is the most 
severe of all human diseases caused by coronavirus12.
It is widelyaccepted that SARS-CoV originated in 
bats as a huge number of Chinese horseshoe bats carry 
SARS-related CoV sequences and provide serological 
evidence of previous CoV infection12.SARS-CoV 
mainly infects pulmonary epithelial cells. The virus can 
penetrate macrophages and dendritic cells but causes 
only abortive infection12.Despite this, inducing infection 
of these types of cells may be necessaryProinflammatory 
cytokines which can lead to the illness12.These types of 
cells produce many cytokines and chemokines and are 
elevated in the serum of patients infected with SARS-
CoV12.The precise mechanism of lung disease and the 
human cause of serious illness remains undetermined12.

The ability to infect humans is primarily due to 
peridomestic animal infection, which is considered to 
be intermediate hosts, sustaining recombination and 
mutation events, as well as developing genetic diversity 
among coronavirus16.Studies have indicated that the 
glycoprotein spike (S glycoprotein) plays an important 
role in restricting the host range by adding virions to the 
host cell membrane16. Coronaviruses typically replicate 
mainly in the respiratory and intestinal epithelial cells 
and then induce cytopathic alterations16.

SIGNS AND SYMPTOMS:

COVID-19 incubation time is from 1-14 days(Mean 
5-7 day period), with peak viraemia occurring until 
symptoms begin1. This highlights the capacity for 
transmission of asymptomatic or minimally symptomatic 
patients1.Most COVID-19 patients account for relatively 
mild cases13.

The most common features of COVID-19 infection 
are listed below with its frequency:

Fever (80%-90%), Cough (60%-80%), 
Breathlessness (18%-46%), Fatigue (38%), Body ache/
joint pain (15%), Sore throat (11%-14%), Headache 
(6%-14%), Chills (12%), Body ache/joint pain (15%), 
Running nose (5%), Nausea/vomiting (5%), Diarrhoea 
(2%-10%)1.

SIGNS need hospitalization are:

Fever and upper respiratorysymptoms lasting for 

more than 5 daysand any of the following signs1:

· Breathlessness/respiratoryrate more than 24/
min1,

· Oxygen saturation (SpO2) less than 95% in 
room air1.

· Fatigue with heart rate of greater than 110/
bpm1.

· Systolic blood pressure less than 90 mmHg1.

COMORBID ILLNESS AND FATALITY 
RATES IN HIGH RISK GROUPS:

Cardiovascular disease (10.5%), diabetes 
mellitus (7.3%), chronic respiratory disease (6.3%), 
hypertension(6%), cancer (5.3%)1.

CATEGORIZATION OF DISEASE:

MILD:

· Fever, upper respiratory symptoms, mild sore 
throat and gastro-intestinal symptoms.

· Testing may be considered in select individualsin 
the high-risk group.

· Testing: NOT ESSENTIAL

· Level of care: HOME CARE

MODERATE:

· Breathlessness/respiratory rate greater than 24/
min, Oxygen saturation (SpO2) less than 95% in room 
temperature, Fatigue with heart rate of greater than 110/
bpm, Systolic blood pressure <90 mmHg.

· Testing: HIGH PRIORITY

· Level of care: INPATIENT CARE

SEVERE:

· SpO2 less than 90% in room temperature, 
Hypotension requiring ionotropic support, Acute 
Respiratory Distress Syndrome /myocarditis.

· Testing: MANDATORY

· Level of care: INPATIENT CARE
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INVESTIGATIONS:

TESTS:

SARS-COV-2 DETECTION BY POLYMERASE 
CHAIN REACTION:

SARS-CoV-2 is an enveloped positive-stranded 
RNA virus that contains approximately 30,000 
nucleotides and 15 genes17.Some of these genes were 
used for diagnostic reverse-transcription polymerase 
chain reaction (RT-PCR) study, including E 
(envelope), N (nucleocapsid), RdRp (RNA-dependent 
RNA polymerase), nsp10. Genes (nonstructural 
protein 10), and genes nsp14 (nonstructural protein 
14, exoribonuclease)17.Unlike other RNA viruses, 
SARSCoV-2 is subject to mutation, while Nsp14’s 
profreading role limits nucleotide miscorporation levels.
Sequence variants can lead to reduced recognition of 
the individual primary samples used in PCR-based 
assays17. RT-PCR is highly accurate17.The suggested 
diagnostic test on the respiratory samples is the reverse 
transcription-polymerase chain reaction (RT-PCR). 
Even though initial studies showed low sensitivities of 
30-60%, the new studies show better results1.

NUCLEIC ACID AMPLIFICATION TEST:

Routine confirmation of cases of COVID-19 is 
based on the identification of specific sequences of virus 
RNA by NAAT such as real-time reverse transcription 
polymerase chain reaction (RT-PCR) with confirmation 
by nucleic acid sequencing. The target viral genes to 
date include the genes N, E, S and RdRP18.

SEROLOGY:

Coronaviruses consistof 4 structural proteins: 
theimmunodominant receptor-binding spike (S) 
protein, the nucleocapsid (N) protein, the envelope (E) 
protein, and the membrane (M) protein17.Diagnostic 
methods used to identify specific antibodies to SARS-
CoV-2 proteins include rapid diagnostic tests, such 
as lateral flow tests, enzyme-linked immunosorbent 
assays, neutralization assays and chemiluminescent 
immunoassays17.Only neutralization assays may 
provide information on antibodies reported to suppress 
viral growth17.Although the primary use of serological 
tests is to assess the previous exposure to SARS-CoV-2 
can promote the diagnosis of COVID-19 in patients 

with high clinical suspicion but with negative PCR 
tests17.Serological surveys may assist with an ongoing 
outbreak investigation and a retrospective evaluation of 
the attack rate or severity of an outbreak18.In situations 
where NAAT assays are negative and there is a strong 
epidemiological link to COVID-19 infection, paired 
serum samples (in both the acute and convalescent 
phases) may support diagnosis once validated.Serology 
tests are given18.

VIRAL SEQUENCING:

In addition to verifying the existence of the virus, 
routine sampling of a percentage of specimens from 
clinical cases may be useful for monitoring mutations in 
viral genomes that may impact medical countermeasures, 
including diagnostic tests18.  

BIOMARKERS:

Several  biomarkers including lymphocyte 
counts, neutrophil-to-lymphocyte ratios, C-reactive 
protein, troponin T, D-dimer, lactate dehydrogenase, 
procalcitonin, interleukin-6, and ferritin, predict disease 
progression and COVID-19 mortality17.  

Biomarkers are :

· Hematology – ↓ lymphocyte count,↑ neutrophil 
and ↓ platelet count.

· Biochemical - ↓ Albumin, ↑Creatinine, ↑Lactate 
dehydrogenase, ↑ Cardiac troponin,

↑ B-type natriuretic peptide, ↓Oxygen saturation.

· Inflammatory - ↑ C-reactive protein, ↑ Ferritin, 
↑ Procalcitonin, ↑Interleukin-6

· Coagulation - ↑ D-dimer

GENERAL TREATMENT MEASURES:

Patients are classified for further decisions on 
hospitalization and treatment choices based on disease 
severity1.The therapy involves antiviral drugs or specific 
therapy and support management for complications1.
The theoretical concern of the NSAIDs is worsening 
outcomes in COVID-19 infections as these levels of 
angiotensin-converting enzyme 2 in the lung, the virus 
entrance receptor, remain to be proven1.Small studies 
have also found that exposure to NSAID is significantly 
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correlated with pleuro-pulmonary complications 
in patients with community-acquired pneumonia1.
Paracetamol may be favored in COVID19 management 
over NSAIDs for the above reasons1.

TREATMENT:

Initially, interferons-a nebulization, antibiotics of 
wide spectrum and anti-viral drugs were used to reduce 
the viral load2. Only remdesivir, however, has shown 
promising effect against the virus2. Remdesivir alone 
and significantly blocked the replication of SARSCoV-2 
in combination with chloroquine or interferon beta, and 
patients were declared clinically recovered2.There are 
actually several other anti-virals tested against infection2. 
Once tested against infection, Nafamostat, Nitazoxanide, 
Ribavirin, Penciclovir, Favipiravir, Ritonavir, AAK1, 
Baricitinib and Arbidol showed intermediate results 
inPatients and clinical isolates at in vitro2. Recentlyblood 
plasmaadministered into infected patients from clinically 
treated COVID-19 patients shows promising results 
with rapid recovery2.There is no COVID-19 vaccine 
available while previous vaccines or techniques used to 
develop a SARS-CoV vaccine may be successful2.Due 
to the lack of appropriate therapeutics or vaccines, the 
best methods to monitor human coronaviruses remain a 
strong program of public health surveillance, combined 
with rapid diagnostic testing and quarantine whenever 
necessary10.

INFECTION CONTROL:

In SARS-COV-2 infection the prevailing mode of 
person-to - person transmission is through close contact 
with infected individuals that produce respiratory 
droplets1. The virus will remain active on inanimate 
surfaces for several hours and is likely to cause fomite 
transmission1. It seems unlikely that these particles 
would spread far enough to create secondary infection1.
The most important factor for reducing the risk of 
transmitting microorganisms to patients was hand 
hygiene2. Depending on the type of surface, temperature 
or humidity of the atmosphere, SARS-CoV-2 can persist 
on surfaces for a few hours or up to several days13.This 
enhances the need for good hygiene of the hands and 
the value of thorough disinfection of all surfaces13.Since 
respiratory droplets are the main route of SARS-CoV-2 
transmission, high-quality face masks are recommended 
for particulate respirators13.

Conclusion

COVID-19 has emerged as a major public health 
threat in the last nine months.Due to its multiple variants 
and mutation, a detailed study and analysis is required to 
arrive for conclusive treatment.   This takes a multifaceted 
approach for tackling the emerging COVID-19 pandemic. 
Until then the government, the health sector, community 
and individual person have a vital role to in preventing 
transmission as “PREVENTION IS BETTER THAN 
CURE”.  
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Abstract
A novel coronavirus (COVID-19) contributes to human-to - human transmission. The COVID-19 has been 
recently identified in infected patient’s saliva. Transmission of COVID-19 via contact with droplets and 
aerosols generated during clinical dental procedures is predicted. There is a need to start up  investigations 
into the identification of COVID-19 in oral fluids and its effects on the transmission of this virus, which is 
necessary for improving successful preventive strategies, in health care professionals particular for dentists 
who perform aerosol-generating procedures.In addition to the standard precautions, some special precautions 
that should be implemented during an outbreak have been raised in this review.

Keywords: COVID 19, Dentist, Aerosol,Saliva, Xerostromia.

Introduction

At the end of 2019, a pneumonia outbreak with 
unknown etiology occurred in Wuhan, China.The 
pathogen was identified and named as novel coronavirus 
2019(nCoV- 2019), which stands for coronavirus 
disease 20191.As of mid-April 2020, the infection has 
spread to over 185 countries, infectedmore than two 
million people and resulted in over 127,000 deaths 
globally1.(SARS-CoV-2), which spread primarily 
through droplets, respiratory secretions and direct 
contact1. The most possible route of transmission 
of disease in dental clinic is aerosol transmission 
because of exposure to high concentrations of aerosols 
in a relatively closed environment1. Routine dental 
procedures generate aerosols, which pose potential risks 
to the dental care personnel and patients1.Although no 
corona virus transmitted cases were reported in a dental 
setting, given the high transmissibility of thedisease, 
dental teams should be alert and maintain a healthy 
environment for both the patients and themselves1. 
Therefore, understanding aerosol transmission and 
its implications in dentistry is necessary1. Apart from 
standard precautions, some special precautions should 
also be implemented during this period1.

TRANSMISSION:

Droplets and aerosols and their role in the 
transmission of diseases:

· When an individual coughs, sneezes, laughs, or 
talks, large (>5 μm diameter) and small (≤5 μm diameter) 
droplets or aerosols are generated. Because of its gravity, 
larger droplets rapidly fall to the ground; thus, droplet 
transmission involves close physical contact between an 
infected person and a susceptible person1.

· On the other hand, small droplets or small 
particle residues of evaporated droplets have a low 
settling velocity, so they may remain in the air for a 
longer time and travel further before they can enter the 
respiratory tract or contaminate surfaces1.

· Results from some studies have shown that 
aerosols from highly virulent pathogens like severe 
acute respiratory syndrome-coronavirus (SARSCoV) 
can travel three to six feet distance1.

Droplets and aerosols in dental setting:

· When performing dental procedures with a 
highspeed handpiece, friction between the tooth and 
the rapidly rotating bur would generate excessive 
heat. Without a coolant, the heat could cause damage 
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to hard dental tissue and lead to pathological changes 
to the dental pulp1. So we have to use a water coolant 
while performing dental procedures, including tooth 
preparation, oral prophylaxis, and oral surgery to prevent 
heat gain1.

· The water coolant, however, could generate 
aerosols. When combined with bodily fluids in the oral 
cavity, such as blood and saliva, bioaerosols are created1.

· The water coolant, however, could generate 
aerosols. When combined with bodily fluids in the oral 
cavity, such as blood and saliva, bioaerosols are created1.

SIGNS AND SYMPTOMS:

· COVID-19 incubation period is 1-14 days 
(mean 5-7 day duration), with peak viraemia occurring 
before the onset of symptoms.This highlights the 
potential for transmission of asymptomatic or minimally 
symptomatic patients2,3.

· Fever, cough, and dyspnoea are the most 
common presenting symptoms of COVID-19 infection. 
Other presenting signs include myalgia or tiredness, sore 
throat, nasal congestion, headache , nausea , vomiting 
and diarrhoea2.

· Any one of the this signs like Breathlessness / 
respiratory rate > 24 / min, oxygen saturation (SpO2) 
110 / bpm Systolic blood pressure1 were associated with 
fever and upper respiratory symptoms lasting > 5 days2.

ORAL MANIFESTATION:

· Presence of white plaque on the dorsum of 
tongue, multiple pinpoint yellowish ulcers on the tongue 
dorsum resembling the late stage of herpetic recurrent 
oral lesion4.

· Comorbidities are highly associated with a poor 
prognosis in COVID19 patients; thus, it is more likely 
that fear and emotional stress were the underlying cause 
that triggered herpetic lesions on the palate5. The current 
literature supports the evidence that dysgeusia is the 
only oral symptom of COVID-195.

· In one case herpetic recurrentstomatitis; 
however, it was the first time the patient had them6. Then 
the was advised to take valaciclovir 500 mg every 8 hr 
for 10 days, and topical antiseptics with chlorhexidine 

and hyaluronic acid. After 10 days, there was a complete 
recovery of the oral lesions6. The patients presented 
ulcers or blisters, those are common elementary lesions 
seen in other viral infection, such as aphthous fever, hand, 
foot, and mouth disease and herpetic gingivostomatitis,6.

· The current analysis strongly confirms the 
high prevalence of olfactory and gustatory disorders in 
COVID-19 infection6.

· Loss of smell and taste may be used as 
indicators of potential contagion and early identification 
may help to decrease the risk of spread, especially by 
paucisymptomatic cases7.

· The most common feature is painful ulceration 
in the buccal mucosa8. Oral examination showed 
besides multiple reddish macules are radiated along the 
hard palate, tongue, and lips8. The biopsied lesion was 
microscopically diagnosed with severe vacuolization 
and occasionally exocytosis of the epithelium8. Within 
the lamina propria a diffuse chronic inflammatory 
infiltrate was associated with focal areas of necrosis and 
hemorrhage. superficial and deep small vessels were 
obliterated by evident thrombi8. Small thrombi seemed 
to consist primarily of endothelial cells, while the larger 
cells were made up of fibrin and endothelial cells and in 
either cases CD34 was positive for cells in the luminal 
component8. Adjacent minor salivary glands showed 
an intense lymphocytic infiltration, mostly positive for 
CD3 and CD8 and some of these cells were also found 
in the basal layer of the epithelium8.

· Coronavirus disease 2019 is associated with a 
variable inflammatory reaction that can induce vascular 
inflammation9. Erythematous rash has been described 
[2] and could also be explained by an inflammatory 
reaction9. Thus, an irregular oral ulcer could be an 
inaugural symptom of Covid-19 which needs to be 
proven in larger cohorts of patients9.

· It is known that the oral cavity may exhibit 
manifestations of underlying diseases such as oral 
ulcerations, gingival bleeding, glossitis, oral pain, or 
halitosis10.

· Viral infections usually manifest as either 
ulceration or blistering presentation of oral tissues10.

· Recurrent oral ulcers could be an inaugural 
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symptom of COVID-1910. Some cases showed that 
pain and intraoral manifestations such as oral ulcers or 
blisters before seeking medical advice was a common 
finding in COVID-1910. Thus, it was encouraged to 
perform intraoral examinations in patients suspected of 
SARS-CoV-210. 

· As these oral findings are still new in the 
literature, their occurrence may vary significantly among 
COVID-19 patients and, thus, the associated systemic 
diseases and/or poor oral health may be a contributory 
factor to the oral presentations+10. Given the possibility 
of immunocompromised statuses of the patients, it is 
also possible that the oral manifestations may be related 
to other viruses or bacteria10.

a) Hyposalivation :

· The salivary gland secretion is dependent on 
several factors, including temperature, circadian rhythm 
and intensity, and type of taste and on chemosensory, 
masticatory, or tactile stimulation10. 

· Hyposalivation, the reduction of unstimulated 
salivary flow rate, is a common finding in patients mainly 
reported as a consequence of the use of medication and 
psychological processes10.

· Dry mouth was shown to be manifested in 
a relatively high proportion of COVID19 patients 
[23]. A recent communication has drawn attention to 
hyposalivation as responsible for exposing patients to a 
higher risk of getting coronavirus disease (COVID19) 
once the presence of many proteins with antiviral 
properties in saliva could be reduced10.

· Interestingly, the SARS-CoV-2 infection is 
more severe in individuals over 50 years of age and 
with the presence of associated comorbidities such 
as diabetes, cardiovascular problems and diseases 
involving the nervous system10. 

· It is known that salivary flow reduces with 
age and is not explained based on medications used 
by older adults10. Besides, diabetes and medications 
for systemic disorders have also been associated with 
hyposalivation10. 

· It is known that infectious and inflammatory 
processes might also lead to hyposalivation and, thus, the 

possibility of qualitative and quantitative disturbances 
in saliva secretion by SARS-CoV-2 infection in the 
salivary gland should not be discarded10.

· Human saliva is a complicated fluid and plays 
a crucial role in preventing from a viral infection, 
especially through the innate immune system, which is a 
notable first-line defense11. 

Two possible explanations for enhancing the 
incidence rate of this infection are as follows:

• Lowered saliva secretion can disrupt the oral and 
airway mucosal surfaces as a physical barrier, thereby 
enhancing the viral colonization and adhesion11.

• This decrease may also hinder the secretion of 
antimicrobial peptides and proteins11.

Considering the existence of various proteins with 
established antiviral characteristics in saliva such as 
lysozyme, mucins, cathelicidin (LL-37), lactoferrin, 
peroxidase, sIgA SLPI, salivary agglutinin (gp340, 
DMBT1), alpha-defensins, beta-defensins, and cystatins, 
some of which may potentially impede virus replication 
especially SARS-CoV-211.A possible risk factor for 
severe respiratory infection could be hyposalivation. 
It can leave patients at a significant risk of getting 
COVID-1911.

b) Taste disorders:

· Taste disorders have been reported in a variety 
of clinical problems [34]. Amblygeustia, a diminished 
sensitivity of taste, was shown to be manifested by a 
relatively high proportion of COVID-1910. 

· In a study in which patients with influenza- like 
symptoms underwent Covid-19 testing, smell and taste 
loss were reported in 68% (40/59) and 71% (42/59), 
respectively, of COVID-19-positive patients suggesting 
that chemosensory dysfunction should be considered 
when screening symptoms10.

· Possible taste alterations as result of the direct 
effect of SARS-CoV-2 infection in sensory neurons or 
other components of the peripheral gustatory system 
should also be considered10.

c) SARS-CoV-2 may cause acute and chronic 
sialadenitis:
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· Wang et al. proposed that SARS-CoV-2 might 
induce acute sialadenitis and associated symptoms, 
such as pain, discomfort, inflammation, and secretory 
dysfunction in salivary glands. SARS-CoV-2 can attach 
to ACE-2 receptors on the epithelium of salivary glands, 
fuse with them, replicate, and lyse cells to trigger apparent 
signs and symptoms, such as discomfort, inflammation, 
and pain in major salivary glands11. 

· After the cytolytic activity of SARS-CoV-2 
lyses the acinar cells, salivary amylase is unleashed into 
the peripheral blood. It can be inferred that the amylase 
rises in peripheral blood during the early contamination 
process11. 

· Secreted inflammatory cytokines facilitate 
the inflammatory reaction that destroys the tissue of 
the salivary glands as the immunopathological process 
continues11. 

· Fibrogenesis and granulation can restore the 
inflammatory damage by reducing immunoreaction11. 
After the severe stage, the function of salivary glands can 
be anomalous due to contamination with SARSCoV-2, 
which may induce chronic sialadenitis11.

Current COVID-19 diagnosis :

The main strategy of identification for COVID-19 
is Reverse Transcription quantitative Polymerase Chain 
Reaction (RT-qPCR), which is commonly used to extract 
viral RNA from oropharyngeal and nasopharyngeal 
swabs or sputum samples11. In addition, a chest X-ray 
may be an invaluable diagnostic method for identifying 
bilateral pneumonia, displaying as multi-lobar ground-
glass opacities with an asymmetric, peripheral, and 
posterior distribution11.

Salivary diagnostics :

· Saliva is now widely established as a reservoir 
for biological indicators that range from modifications 
in nucleic acids, proteins, and biochemicals to the 
microflora11. As a diagnostic fluid, saliva has tremendous 
potential and advantage over other biological fluids 
because the sampling process of saliva does not entail an 
invasive intervention, and it is inexpensive and helpful 
for controlling the systemic health11. In the near future, 
designing accurate and responsive salivary diagnostic 
instruments and the implementation of established 

guidelines following meticulous testing will enable the 
use of salivary diagnostic as chairside tests for diversified 
oral and systemic diseases11. 

· The benefits of salivary diagnostic tests are 
economical, noninvasive, healthier to apply than serum 
sampling, diagnostic values in real-time, no requirement 
for specialized healthcare workers, numerous samples 
are simple to obtain,collecting and monitoring are doable 
at home, minimizing the possibility of cross-infection, 
better shipping and storage than serum sampling, lesser 
agitation during the diagnostic process, screening assays 
are commercially available, and saliva does not clot and 
can be handled more efficiently than blood11.

· Some virus strains have been detected in saliva 
as long as 29 days after infection, indicating that a non-
invasive platform to rapidly differentiate the biomarkers 
using saliva could enhance disease detection11.  Saliva 
samples could be collected in patients who present 
with oropharyngeal secretions as a symptom11. Given 
the need for close contact between healthcare workers 
and infected patients to collect nasopharyngeal or 
oropharyngeal samples, the possibility of self-collection 
of saliva can significantly reduce the risk of COVID-19 
transmission. Besides, the nasopharyngeal and 
oropharyngeal collection promotes discomfort and may 
promote bleeding especially in infected patients with 
thrombocytopenia11.

· We suggest that there is a minimum of 
three different pathways for COVID-19 to present in 
saliva: firstly, from COVID-19 in the lower and upper 
respiratory tract that enters the oral cavity together 
with the liquid droplets frequently exchanged by these 
organs11. Second, COVID-19 present in the blood can 
enter the mouth through crevicular fluid, an oral cavity-
specific exudate containing local proteins derived from 
extracellular matrix and serum derived proteins11. 
Finally, another way for COVID19 to occur in the oral 
cavity is by major- and minor-salivary gland infection, 
with subsequent release of particles in salivavia salivary 
ducts11. 

· It is essential to point out that salivary gland 
epithelial cells can be infected by SARS-CoV a short 
time after infection in rhesus macaques, suggesting that 
salivary gland cells could be a pivotal source of this 
virus in saliva11. Additionally, the production of SARS-
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CoV-specific secretory immunoglobulin A (sIgA) in 
the saliva of animal models intranasally immunized 
was previously shown11. Considering the similarity 
of both strains, we speculate that salivary diagnosis 
of COVID-19 could also be performed using specific 
antibodies to this virus. Thus, salivary diagnostic testing 
can offer a convenient and cost-effective mechanism for 
early-diagnosis of Covid11.

· Further researches are required to investigate 
the potential diagnostic of COVID-19 in saliva and its 
role in transmission of this virus, which is crucial to 
improve its effective strategies for prevention, especially 
for dentist and healthcare professionals that perform 
aerosol-generating procedures12.

Evaluation and treatment of patients with 
salivary gland disease in this pandemic situation. A 
three-step guideline to survey patients with salivary 
gland disease is as follows:

1) Primary telemedicine examination11:

· Recognize patients having touchable or visible 
lesions, mass presence in the majority of salivary gland 
region, and neoplasm symptoms 

· Ask the history of skin cancer of the head and 
neck, lymphoma, etc. 

· Ask the clinical symptoms and history of 
inflammatory salivary gland disease 

2) Diagnostic examination for patients suspected of 
having salivary gland neoplasm11:

· COVID-19 screening 2

· FNA biopsy 

· Ultrasound of salivary gland 

· Extra imaging such as MRI, if needed 

· Make sure of the existence of salivary gland 
disorder

· Identify signs and symptoms of non-neoplastic 
illness  

3) Patient counseling and recommendations for 
treatment11:

· Survey FNA biopsy outcomes 

· Assess treatment options and prognosis 

· Prescribe COVID-19 test before any surgery 

· Pay attention to age comorbidities of the patient 

· Radiation oncology and hematology 
consultations, if required 

· Considering the outbreak situation.

DENTISTRY VS COVID-19:

TRANSMISSION OF COVID-19 IN DENTAL 
CLINIC:

CONTACT SPREAD:

Transmission of 2019-nCoV in dental clinics occurs 
through four major routes: 

(1) Direct contact of droplets, blood, saliva or other 
patient material to respiratory secretions3;

(2) Indirect exposure to infected surfaces and/or 
instruments3;

(3) Inhalation of airborne virus3;

(4) Mucosal (oral,nasal and conjunctival) interaction 
with infected droplets and aerosols that are driven by 
coughing and speaking without using mask3.

CONTAMINATED SURFACE SPREAD:

Research has shown that coronaviruses can stay 
several days on metal, glass, and plastic surfaces16. 
As surfaces in dental clinics thus serve as places for 
droplets and aerosols mixed with saliva and/or blood 
of patients, they can effectively continue to spread 
infection3. Coronaviruses can keep their virulence active 
from 2 h to 9 days at room temperature3. Their operation 
was substantially higher than 30 per cent at 50 per cent 
humidity3. Thus, it seems in the dental setting that 
surfaces are holding clean and dry will play a significant 
role in preventing transmission to 2019-nCoV3.

SPECIAL PRECAUTIONS IN DENTAL 
PRACTICE:

Dentists should be familiar with how 2019-nCoV 
is spread, how patients with 2019-nCoV infection are 
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identified and what extra-protective steps need to be 
taken in practice to prevent 2019-nCoV transmission3.

Patient at reception:

· Provide them a surgical face mask and sanitizer3.

· The patient’s body temperature should be 
checked by using contact free thermometer3.

· Equipment such as blood pressure cuffs and 
thermometers must be cleaned and disinfected after 
every use with 70 per cent ethyl alcohol3.

· Maintain social distance between the patient 
and dental personnel3.

· To avoid close contact with potentially 
infectious patients, install physical barriers (e.g., glass 
or plastic windows) at the reception areas3.

· When verifying and scheduling appointments, 
take a comprehensive history of travel and health3.

· Ask for recent medical history (cough, sore 
throat, fever, respiratory illness). If there is any evident 
symptom persists dental personnel should inform the 
dentist and then case must be local or public health 
authorities3.

· Reschedule appointments if your patients have 
traveled outside India within the last two weeks to a 
coronavirus-affected area13.

· Take contact information and address of all 
treated patients13.

INSIDE DENTAL ROOM:

· It is commonly believed the preoperative 
antimicrobial mouthrinse can reduce the number of oral 
microbes3,13.

· Use of rubber dams will significantly reduce 
production of aerosol or spatter tainted with the saliva 
and blood, in particular high-speed handpieces and 
ultrasonic dental appliances are used3,13.

· Dental anti-retraction handpiece with specially 
built anti-retractive valves or other anti-reflux designs 
is highly recommended as an extra preventive Cross-
Infection assessment3,13.

· Autoclave hand-pieces after each procedure3,13.

· Public areas are also washed and disinfected 
like door handles, chairs and bathrooms3,13.

DENTIST’S SAFETY precautions:

· Ensure that the personal protection equipment 
used is appropriate for the procedures being undertaken13.

· Clinically, COVID-19 can also be transmitted 
by contact with the mucous membranes in the eyes, 
since infectious droplets can easily contaminate the 
human conjunctival epithelium. So, Protective eyewear 
or face mask should be worn and disinfected for patients 
during the whole procedure13.

· During practices that are likely to cause splashes 
or blood sprays, body fluids, secretions or excretions, 
wear to protect skin and avoid soiling of clothes13.

· Clean hands with soap and water for at least 
20 seconds following patient touch or using an alcohol-
based hand sanitizer with at least 60 percent alcohol if 
no soap and water are available13.

· Dental personnel should use N95 respirators or 
respirators which provide a higher level of protection 
when performing or presenting an aerosol-generating 
procedure rather than a facemask13.

· After each patient visit, surfaces are disinfected, 
particularly surfaces located close to the operating 
areas13.

SPECIAL SAFETY PRECAUTIONS:

· Dental hospitals and clinics across China 
are temporarily closed to avoid the possible risk of 
transmission due to the unique characteristics of dentistry 
and the high transmissibility of COVID-191.However, 
there are some dental emergencies that needs immediate 
treatment and control, such as trauma, facial space 
infection, and carcinoma. Therefore, special precautions 
should be followed when treating dental emergencies1.

· Surgery will be postponed for any patients with 
abnormal chest CT results, those either with symptoms 
of COVID-19 or confirmed cases of COVID-1912. If 
dental surgery is an emergency, dentists must address 
the possibility of aerosolization12. Sinonasal area and 
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pharynx, suitable PPE of the whole operating room team 
are strongly advised for minor salivary gland tumors 
of the oral cavity. The number of staff in the operating 
room must be minimized12.

· The risk of aerosolized mucosal secretions 
is only found during intubation and extubation for 
parotid and submandibular neoplasm surgeries. During 
intubation and extubation, all the staff in the room must 
wear suitable PPE while all unneeded staff must leave 
the room12. Controlling the obstructive salivary gland 
disease can be remotely conducted in most cases12. In 
rare situations, intraoperative drainage and biopsy or 
office-based assessment and treatment procedures may 
be needed for handling an abscess, detecting cancer, 
relieving acute pain which has not been treated with 
proper medical care12. 

· Due to irrigation and aerosolization, 
sialendoscopy should be stopped during the outbreak of 
COVID-1912. In addition, all dentists should know that 
the use of a mouthrinse and/or local nasal products, which 
include beta-cyclodextrins in conjunction with flavonoid 
agents, might provide invaluable adjunctive care to 
minimize the viral load of saliva and nasopharyngeal 
microbiota, including SARS-CoV-212. Therefore, 
dental professionals can create a safer atmosphere for 
themselves as well as their patients12.

Conclusion

Dentists, by nature, are at highly prone to infectious 
diseases. The emergence of COVID-19 has brought new 
challenges and responsibilities to dental professionals 
The Sars-CoV-2 infection is responsible for several 
events in the mouth.A better understanding of aerosol 
transmission and its implication in dentistry can help us 
identify and rectify negligence in daily dental practice.In 
addition to the standard precautions, implementation of 
special precautions could prevent disease transmission 
from asymptomatic carriers. These are thesome special 
precautions would not only help to control the spread of 
COVID-19 but also serve as a guide for managing other 
respiratory diseases.  
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Abstract
The novel coronavirus disease 2019 (COVID-19) has developed into a global pandemic, with its early roots 
from Wuhan city in China. Many warring nations have placed forward maximum precautionary steps and 
tools to reduce transmission and decrease fatality rates. Infection control measures are required to prevent 
the infection and to avoid further spread of the virus and to help control the infection. Restrictive steps such 
as social distancing, lockdown, case identification, isolation, contact tracing and quarantine of exposed had 
identified the most effective efforts to monitor the spread of the disease.The risk of cross-infection between 
patients and dental practitioners may be high due to the characteristics of the dental settings. Strict and 
reliable guidelines on the prevention of infections are urgently needed for dental practices and hospitals in 
areas (potentially) affected by COVID-19. This article provides a detailed overview of general and relevant 
preventive interventions, methods and prevention of infections in the healthcare and public settings.

Keywords: Infection control, Protocol, COVID19, Pandemic, Safety measures

Introduction

Today the world is standing in the battle against 
coronavirus disease 2019 (COVID-19), an emerging 
viral pandemic that demands a large human toll1. 
With its origins in Wuhan City , China, as a cluster 
of cases of unexplained aetiology pneumonia, it was 
soon established as being caused by a novel strain of 
coronavirus (CoV), now called severe acute respiratory 
syndrome CoV-2 (SARS-CoV-2), which spread 
primarily through droplets, respiratory secretions, and 
direct contact1. COVID-19 presents as an asymptomatic 
or moderate infection in the majority of the population 
(80 per cent)1. However, the disease is known to 
cause severe pneumonia and multiple complications, 
especially in certain groups at high risk1. In addition to 
social distance, lockdown, case identification, isolation, 
quarantine, proper infection control and protection 
measures are important to avoid this life-threatening 
emerging corona virus1.

INFECTION CONTROL IN SARS-coV 2:

The prevalent mode of transmission from person 
to person in SARS-CoV-2 infection is through close 

contact with the respiratory droplet-generating infected 
individuals1. The virus is capable of staying active 
for several hours on environmental surfaces making 
transmission of fomite likely1. However,airborne 
transmission does not appear to be a significant 
mechanism1. This has unique consequences because 
of a lack of personal protection equipment in different 
settings1. Aerosol-generating procedures may create 
smaller particles that can remain in the air for longer 
periods of time1. Distant distribution of such particles 
seems unlikely to develop secondary infection1.

Discussion

Strategies needed to prevent or restrict the 
transmission of COVID-19 in health care facilities 
include the following2:

SCREENING for early detection of patients with 
suspected COVID-19, and rapid implementation of 
source control measures2: 

1) Screening:

To facilitate screening the health-care facilities 
should:

DOI Number: 10.37506/ijfmt.v14i4.12114
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1. Display information at the entrance of the 
facility directing patients with signs and symptoms of 
COVID-19 to report to the designated area for screening2.

2. Establish entrances for patients with signs and 
symptoms of COVID-192.

3. Train staff on the signs and symptoms of 
COVID-19 and the most recent case definitions. 
Encourage health workers to be alert to potential 
COVID-19 infection in all patients2.

4. Ensure that screening personnel maintain a 
distance of at least 1 metre from patients, ideally with a 
separation created by a glass/plastic screen2. If that is not 
possible, mask and eye protection should be worn2.

5. All suspected COVID-19 patients advised 
to wear masks for source control purposes and place 
themselves in a designated, well ventilated waiting area 
at least 1 metre apart from each other2.

6. Ensure there is a process in place to minimise 
the time reported by COVID-19 patients waiting to be 
screened2.

7. Suspected COVID-19 patients with respiratory 
distress symptoms and significant underlying conditions 
should be prioritised for medical examination2.

A) Isolation or designated waiting area:

1. Health care facilities in emergency departments 
without adequate single isolation rooms should designate 
a separate, well ventilated area where patients with 
suspected COVID-19 can stay. This area should have at 
least 1 metre apart tables, stalls, or chairs2.

2. The isolation or designated area should have 
specific toilets, hand hygiene stations and lid-based trash 
bins for disposal of paper tissues used for respiratory or 
hand hygiene2.

3. Screen graphic information to show patients 
how to practise hand hygiene and respiratory hygiene2. 
In order to avoid the spread of COVID-19 in health care 
facilities, patients with suspected COVID-19 that have 
been missed by screening and triage efforts or have 
become contaminated inside the facility must be identified 
promptly2. This can be quite challenging considering the 
large number of acute respiratory infections and atypical 

clinical presentations of COVID-192.

B)Health-care facilities should:

1. Encourage health workers to check for possible 
COVID-19 cases , particularly when there are signs 
and symptoms of COVID-19 inpatients and no other 
reasonable explanation for these symptoms is provided2.

2. Ecourage rapid testing and reporting of 
suspected COVID-19 patients who were diagnosed 
during hospitalisation2.

3. Develop recall systems for clinicians to 
recognise COVID-19 based on signs and symptoms, 
particularly in areas with transmission to the population2.

2) Standard precautions for all patients:

Standard precautions seek to reduce the risk of 
bloodborne and other pathogens transmitted from both 
known and unrecognised sources2. They reflect the basic 
level of precautions for infection control which should 
be used in the treatment of all patients at all times2. 
Standard measures include, but are not limited to, hand 
and respiratory hygiene, risk assessment use of sufficient 
PPE, environmental sanitation, and responsible waste 
management2. 

a) HAND HYGIENE:

Hand hygiene Hand hygiene is one of the most 
important strategies for preventing COVID-19 and other 
pathogens from spread. Health workers should apply 
the following guidelines to optimum output in hand 
hygiene2.

Five situations2:

· Before a patient enters,

· Before conducting any clean or aseptic 
procedure;

· Exposure to body fluids,

· After touching the patient,

· After the patient has entered the surroundings;

Hand hygiene involves either cleaning hands with 
alcohol-based hand rubbing (ABHR containing at least 
70% alcohol, or soap, water, and disposable towels; 
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alcohol-based hand rubbing products are favoured when hands are not clearly soiled; washing thoroughly with soap 
and warm when visibly soiled; using the appropriate technique and duration for hand washing2. 

 

b) Respiratory hygiene2:

Ensure the following steps of respiratory hygiene 
are applied:

• View graphical information on the need to cover 
the nose and mouth when coughing or sneezing with a 
tissue or bent elbow2.

• Do handwash after contact with respiratory 
secretions or items possibly infected with respiratory 
secretion2.

• Offer suspected COVID-19 patients a wearable 
medical mask2.

c) Use of PPE:

Adequate and proper use of PPE decreases pathogen 
exposure. The PPE ‘s effectiveness depends heavily on2:

• Personnel training on putting on and removing 
PPE2.

• Immediate access to appropriate supplies2.

• Proper hand hygiene2.

• Enforcement by health workers2.

• Daily supervision and feedback by IPC employees2.

d) Environmental cleaning :

· Ensuring clear and accurate cleaning and 
disinfection procedures are followed is essential2.

· All surfaces in health-care facilities should be 
regularly cleaned and disinfected, especially high-touch 
surfaces, and should be soiled visibly or contaminated 
with body fl uids2.

· In settings where patients with suspected or 
confi rmed COVID-19 are admitted, frequency depends 
on the form of patient area and surface region2.



1286      Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4

 

Taken from: http://publichealth.lacounty.gov/acd/docs/CoVPPEPoster.pdf 

3) Implementing additional precautions:

According to current evidence, SARS-CoV-2, the 
virus that causes COVID-19, is primarily transmitted 
by the respiratory droplets and communication routes 
between people2.

Droplet transmission occurs when someone with 
respiratory symptoms ( e.g. coughing or sneezing) is in 
close contact (within 1 m) and is thus at risk of exposure 
to potentially infectious respiratory droplets through his 
/ her mucosa (mouth and nose) or conjunctive (eyes). 
Thus, COVID-19 virus transmission can occur through 
direct contact with infected individuals and indirect 
contact with surfaces in the environment or items used 
on the infected individual2.

Airborne transmission varies from droplet 
transmission because it applies to microbes in droplet 
nuclei. The droplet nuclei are commonly known as 
particles2.

Isolation of patients with suspected or confirmed 
COVID-19:

1. Limit the number of health workers who have 
contact with each COVID-19 patient2.

2. Patients should, if feasible, be housed in well 
ventilated single rooms2.

3. If single rooms are not available or the occupancy 

rate is estimated to be 100% or higher, suspected, likely 
or confirmed COVID-19 patients should be clustered 
(coordinated) in sufficiently ventilated areas with beds 
at least 1 metre apart2.

4. Stop getting patients out of their rooms or 
locations, unless medically necessary. Using approved 
portable X-ray equipment and/or other medical 
instruments2.

5. Ensure that health workers who transport 
patients are hand hygienic and wear suitable PPE

6. Facilities should be either single-use and 
dedicated or disposable. If equipment has to be shared 
between patients, clean and disinfect each time a 
different patient uses it2.

7. Maintain track of all employees accessing the 
patient’s room2.

Health workers performing AGPs or in settings 
where AGPs are performed among suspected or 
confirmed COVID-19 patients (e.g. intensive care 
units or semi-intensive care units) should: 

1. Perform procedures in an appropriately 
ventilated space-refer in this guidance to the section on 
environmental and technical control2.
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2. Please note that if the wearer has a beard or 
other thick facial hair, this can prevent proper respiratory 
fitting. Other PPE products include eye protection (e.g., 
goggles or a face shield), long-sleeved gown, and 
gloves2. If gowns are not resistant to fluid, health workers 
performing AGPs should use a waterproof apron if the 
operation is expected to produce a large amount of fluid 
which may penetrate the gown2.

3. In intensive care units, where AGPs are 
commonly performed, the health worker may choose 
to wear a particulate respirator in areas of community 
transmission during their shift;

Ventilation has three basic criteria2:

• Ventilation rate: quantity and quality of outside 
air supplied to the space2.

• Airflow direction: the overall airflow direction 
should be from clean areas in the building and between 
the spaces2.

• Air distribution or airflow pattern: the supply 
of air to each part of the space to improve the dilution 
and elimination of airborne contaminants produced in 
the room2. 

4) Duration of contact and droplet precautions 
for patient with COVID-19: 

Standard precautions should be applied whenever 
possible. Contact and droplet measures should be 
removed only in consultation with physicians and 
should take into account the resolution of clinical signs 
and symptoms, or the number of days after a positive 
examination with an upper respiratory specimen was 
performed2.

1. These additional steps can be withdrawn 
for symptomatic patients 10 days after the onset of 
symptoms For at least three consecutive days with no 
fever or respiratory symptoms; Isolation can terminate 
for asymptomatic patients 10 days after the initial 
positive RT-PCR test result2.

2. Although some patients were tested positive 
for COVID-19 on the basis of molecular assays several 
days after symptom resolution, it is still unclear if these 
patients continue to shed the virus, because only viral 
fragments of RNA were detected2.

5) Collecting and handling laboratory specimens 
from patients with suspected COVID-19:

1. All specimens obtained for laboratory surveys 
should be treated as potentially contagious. The 
following precautions and biosafety standards should 
be adhered to by health workers who collect, treat or 
transport any clinical specimens2.

2. Ensure that health care staff who collect 
specimens, including nasopharyngeal and oropharyngeal 
swabs, use suitable PPE2.

3. If the specimen is obtained using an AGP (e.g. 
sputum induction), the operating staff should wear a 
particulate respirator2.

4. Ensure all staff carrying specimens are trained in 
safe handling methods and decontamination procedures 
for spills2.

5. Put specimens in leak-proof container for 
transport2.

6. Collect all items, if possible by hand. Do not 
move specimens using pneumatic-tube systems2.

7. State clearly the full name of the patient, date of 
birth and clinical diagnosis of the suspected COVID-19 
case on the application form for a laboratory application2.

6) Laboratory measures:

· Re - evaluate your procedures and reduce or 
eliminate steps which may lead to aerosol formation or 
droplet creation3.

· Review the situation weekly or biweekly, and 
make any required changes3.

· Establish a chain of command, plan for 
emergencies and plan for contingency3.

· Implement crowding management measures: 
review staffing requirements and realign the workload; 
consider working in shifts to reduced level3. 

· Follow the recommendations for routine 
handling of specimens by CDC / WHO in compliance 
with the guidelines3.

· Process all specimens having measures that 
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could lead to aerosols or droplets3.

· Keep updated on the latest developments 
concerning the COVID-19 pandemic and notify the 
workers of any new scientific development knowledge; 
do away with myths3.

· Remain aware of the current hospital policies 
and procedures and notify staff of any changes3.

· Maintain open channels of communication with 
colleagues and staffs3.

Don’t do:

· Should not trigger needless anxieties or panic, 
but be honest about the risks3.

· Don’t spread or support rumors or information 
that doesn’t come from a credible source3.

7) For surgical procedures:

In the COVID-19 pandemic background, any 
surgical procedure could involve risk to both health 
workers and patients. Health workers should apply 
standard procedures as part of their routine clinical 
practise, and assess possible risks of exposure to 
infectious material2.

Before conducting a surgical procedure the 
following should be considered2:

In the context of the COVID-19 pandemic, every 
surgical procedure may entail risk for both health workers 
and patients. As part of their routine clinical practice, 
health workers should apply standard precautions and 
assess potential risks of exposure to infectious material2. 

The following should be considered before 
performing a surgical procedure2: 

General acknowledges:

· Consider whether non-operative treatments or 
therapies may be an alternative2.

· In areas of mass transmission, postpone elective 
surgery to reduce the risk to patient and health care 
staff2.

· Where the operation can not be delayed (e.g., 
urgent), careful risk assessment should be conducted to 

test patients for COVID-19 symptoms, signs and history 
of exposure2.

· Some healthcare facilities may recommend 
testing COVID-19 surgical patients prior to the surgical 
procedure, regardless of the risk assessment for 
COVID-19, depending on the local testing ability and 
transmission strength within the region2.

· Patients with COVID-19 signs should undergo 
chest X-ray, chest computerised tomography  or chest 
ultrasound, if appropriate, as an early diagnostic tool and 
as a reference for patient monitoring, if the urgency of 
the surgical procedure does not provide sufficient time 
for testing or if testing is unavailable2.

Surgical procedures in patients suspected or reported 
as having COVID-19:

· Where surgical procedures can not be delayed in 
COVID-19 patients, surgical personnel in the operating 
room should use contact and droplet measures like sterile 
medical mask, eye shielding, gloves and gown2.

· Instead of a surgical mask, we can use a 
particulate respirator. During surgical procedures 
respirators with exhalation valves should not be used as 
unfiltered exhaled breath can damage the sterile area2.

· COVID-19 patients, if allowed, may wear a 
surgical mask when being taken to the operating room2.

· Transport workers can use contact and droplet 
precautions when transportation to the operating room 
of suspected or confirmed COVID-19 patients2.

· In-room surgical staff should be restricted to 
essential personnel2.

· Operating rooms that have been designed 
according to the relevant design code should already 
have a high ventilation rate and should still remain 
closed during procedures2.

· Terminal cleaning according to COVID-19 
cleaning and disinfection guidelines should be carried 
out after and surgical procedure2.

· All operating instruments should undergo normal 
procedures for delivery, washing, and sterilisation. The 
staff responsible for cleaning these instruments should 
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wear surgical masks, eye protection, gloves and gowns 
prior to sterilisation2. 

8) Recommendation for outpatient care:

Consider other options to face-to - face telemedicine 
ambulance visits

• Screening, early identification and detection of 
COVID-19 suspects2.

• Focus on hand hygiene, respiratory hygiene and 
medical masks for the use of respiratory symptoms in 
patients2.

• Effective use of contact and droplet precautions 
during clinical review of patients with suspected 
COVID-192.

Prioritization of the symptomaticpatient’s  medical 
care2:

• When symptomatic patients have to wait, ensure 
that they have a clear waiting area where patients can sit 
at least 1 metre apart and have masks for them2.

• Inform patients and caregivers about the early 
identification of symptoms, specific measures to be used 
and what health care services they can turn to if there are 
signs of COVID-19 in any family member2.

9) Risk of Nosocomial Infection in Dental 
Settings:

· Dental patients who cough, sneeze or undergo 
dental care, through the use of a high-speed handpiece 
or ultrasonic devices, aerosolize the surrounding 
environment with their secretions, saliva or blood4.

· After use or exposure to a polluted clinical 
setting, dental products may be infected with different 
pathogenic microorganisms. Infections may then grow 
by puncturing sharp instruments or direct contact 
between mucous membranes and infected hands4.

· Because of the unique characteristics of dental 
procedures in which a large number of droplets and 
aerosols can be formed, standard protective measures 
are not sufficiently effective in everyday clinical work 
to prevent the spread of COVID-19, especially when 
patients are in the incubation period, are unaware of 
being infected or choose to conceal their infection4.

· Covid-19 patients should not be treated without 
special attention in standard dental care settings. It needs 
special protective clothing such as hazardous materials 
(hazmat) suits4.

a) Mouth rinses:

The effect of chlorhexidine, widely used in dental 
practise for pre-procedural mouth washing, has not yet 
been proved capable of removing COVID-195. However, 
it is advised that oxidative agents include mouth 
rinses of 1 percent hydrogen peroxide or 0.2 percent 
povidone-iodine5. Pre-procedural use of mouthwash 
will significantly reduce the microbial load of oral cavity 
fluids, especially in cases where it is impossible to use a 
rubber barrier5.

b) Rubber dam isolation: 

The use of rubber dams by constructing a barrier 
in the oral cavity effectively reduces the generation of 
droplets and aerosols mixed with patient saliva and/or 
blood in the surgical area by 70 percent in 1 m diameter5. 
Even, extra high-volume suction is needed after the dam 
has been installed for optimum aerosol prevention and 
spatter from spreading5.  

c) Anti-retraction handpiece:

Usage of any dental handpieces which have no 
anti-retraction feature should be avoided during the 
COVID-19 pandemic5. Anti-retraction handpieces 
equipped with anti-retractive valves may play an 
important role in preventing the spread and dispersion of 
droplets and aerosols for emergency care5.

d) Disinfectants:

The novel coronavirus can be resistant to 
disinfectants such as sodium hypochlorite, 0.5 per 
cent hydrogen peroxide, 62 to 71 per cent ethanol, and 
phenolic and quaternary ammonium compounds if used 
in conjunction with the manufacturer’s instructions5.

10) SCHOOLS AND COLLEGES:

• Academic institutions can temporarily suspend, 
restrict or transfer online events affecting more than 
10 participants, such as seminars, presentations at the 
Grand Rounds, journal clubs, etc4.
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• Residents and fellows can be taught using 
computerised slides to use online lectures and unknown 
workshops, and to encourage and support self-directed 
learning4.

• Sign-out with trainees could be achieved on a web 
platform such as Zoom, but it could slow down the sign-
out considerably4.

• Finally, pathologists can sign a portion of cases 
on virtual slides (whole slide images) in institutions 
equipped with US Food and Drug Administration 
approved high capacity whole slide scanners, if 
permitted by established rules and regulations after prior 
validation4.

Educational measures:

Do’s and Dont’s for teaching/training residents and 
fellows:

• Cancel educational session involving more than 
10 participants, such as seminars, presentations at the 
Grand Rounds, journal clubs etc4.

• Restrict face-to - face events such as seminars, or 
multiheaded microscope sign-out sessions4.

• Use the best online teaching resources or platforms 
available, and reassess them regularly. Keep up with the 
online teaching innovations and follow best distance 
learning practises4.

• Stay in touch with your friends, and follow the 
working strategies4.

• Consider having a “working hour” online, and 
being available during this period to answer trainees’ 
questions. Test the trainees mental and physical well-
being4.

• Don’t give up teaching during this undetermined 
time period. Don’t forget the trainees who work from 
home4.

Conclusion

COVID 19 has emerged as a threat to public 
health around the world in the last nine months. Global 
experience shows that containment measures and active 
contract tracking are necessary to keep the infection 
under control until the global community has an 
approved cure or a vaccine available.  
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 Abstract
Transgender community in India is a significant part of society. Indeed, law can’t deny their reality. We live in 
21st century where human rights are guaranteed and safeguarded for individuals aside from the third sex i.e.., 
Transgender. Notwithstanding all sacred ensures, the Transgender are even denied to have their fundamental 
rights. Unlike in other parts of the world, the attitude toward a hijra in the Indian society is discriminatory 
and biased in general. They are also refused general, oral health, and psychological assistance. In India, The 
medical and dental facilities for the eunuchs is nearly non-existent. There are many possible chances that 
this neglected special group of population may have heavy stress and indulge in alcoholism, gutkha-pan 
chewing, and other pernicious habits. These factors may cause many oral health related problems which can 
make their lives worse. The present review manages the issues, Transgender facing in a developing nation 
like India.
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Introduction

The Transgenders also named as third gender have 
existed in each culture, race, and religion since the 
initiation of human life has been recorded and analyzed. 
The transgender are people of all ages or sex whose 
character, appearance, demeanor, conduct or individual 
qualities contrast from generalizations. It implies they 
vary in personality of about how people should be. They 
are additionally a vital part of social request and have 
equivalent right in all things and in each asset that is 
accessible to everywhere throughout the world. The 
third sexual orientation i.e.., “Transgender” means those 
people who are diverse in their biological constructions. 
They are distinctive for the generalization sex jobs. Their 
sex makes them unique and constrained to confront 
segregation in the public eye. Regardless of all the 
established rights, they are denied to have their essential 
rights like Right to Individual Liberty, Freedom of 
expression, and Right to Education, discrimination and 
Right against exploitation.[1]

STATISTICS:

More than studies have sought to investigate 
prevalence rates of transgender people. Although more 

recently prevalence rates of transgenders identities have 
been reported using population studies, most of the 
available literature has extrapolated prevalence rates 
from people attending transgender health clinics.[2] Some 
of the first epidemiological studies, which focussed on 
individuals seeking services to undergo gender-a‐rming 
genital surgery[3], found prevalence rates of 0.04 per 
1,00,000 people. As per the Census of 2011, 4,87,803 
lakhs are been classified as transgender out of which 
54854 is below 6 yrs and literacy rate is 56.07%. Uttar 
Pradesh and Maharashtra possesses the major bulk of 
population consisting of 28 and 8% respectively. Beside 
that Andhra Pradesh stand in number 2 position with 9% 
followed by Madhya Pradesh and West Bengal with 6% 
,Tamil Nadu with 4% and Rajasthan and Punjab with 3 
and 2 % respectively.[4] 

SOCIO-ECONOMIC CONDITIONS : 

Hijras are often considered as one of most diminished 
group within the country. The origin of transgender 
people was mentioned in hindu literature from ancient 
period and they had a similarity with Ardhanarishvara. 
Hijras were once accepted group in Indian culture. 
They were believed as a divine soul of giving fertility 
powers. They were administered as guards in court 
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during Mughals period. For so many years, they have 
performed blessings at weddings and births. Their 
position altered during the British colonial period .But 
after the introduction of section 377 of Indian penal code 
they once again regain their recognition which enables 
them to fights for their rights and freedom. Apart from 
that the election commission also made provisions for 
their identification as third gender. They undergo several 
discrimination and abuse from all the sectors because of 
low population and gender variants which led to various 
social and economic factors like social stigmata, low 
literacy rate and low income. Due to literacy low rate 
they are forcefully engaged in prostitution as a means 
of survivals which can be a great threat to disease like 
AIDS or HIV. Because of their gender bias and their 
ignorance, they are not accepted in the society as a result 
of which they are not getting any basic needs and rights 
what a common people can. At the outmost they are 
been thrown from their own family and villages which 
gives them no option but to engaged themselves as a sex 
worker or a beggars in the street. Recently awareness and 
measures have been taken like the official recognition 
of transgenders as “others” in April 2014 in order to 
improve their quality of life. One of the best example 
was their freedom to vote in election which indirectly 
represents their right to express their views and freedom 
to speak about it in the society as rightly said by Justice 
Radhakrishna that ‘transgender people should be treated 
equally with other minorities under the law, enabling 
them to access jobs, healthcare and education’. One 
more bill was passed in parliament to ensure them equal 
privileges regarding education, government jobs etc, 
similarly as the subcastes. [4, 5]  

PROBLEMS OF TRANSGENDERS 

The Transgenders are marginalized section of people 
who falls under the group LGBT(Lesbian, Gay, Bisexual 
and Transgender) and thus constantly faces social, legal, 
health care, cultural and economic difficulties.

1.Discrimination: One of the unique problem 
of Transgender. At each and every step they face 
discrimination in the field of education, employment, 
entertainment, justice etc. 

2.Disrespect: With the exception of few cases like 
inviting them to bless just after the child birth or to 
newly wedded couple they are disrespected at each and 

every part of their life

3.Downtrodden: These group of people are always 
exploited by the ones in power. Always they have to 
fight for social justice because of their sole identity i.e 
Transgender.

4.Child Nabbing: In order to increase the strength 
of their population these people always are in search of 
infants or children who are born with the similar feature 
as transgender and try to nab from their respective 
family.

5.Prostitution: Due to constant unbearable pressure 
from society sometimes that includes their own family 
members, friends or relatives these people are forced to 
walk on the path of prostitutions. 

6.Forced to leave parental home: Once their 
identity is revealed, they are always compelled to leave 
their family home since they are not considered to be 
capable of taking responsibility in near future due to the 
indifferent in gender. 

7.Unwanted attention: These type of people always 
becomes centre of unwanted attention in public. 

8.Rejection of entry: In different religious places, 
public places like hotels, restaurants, theaters, parks etc 
they are banned. 

9.Rape and verbal and physical abuse: Commonest 
problem Transgender people face. They are more prone 
to fall prey to rape often followed by physical and verbal 
abuse.

10.Lack of educational facilities: They are not 
allowed to take proper necessary education in schools 
and colleges unlike others who are considered normal in 
societal eyes. 

11.STI and HIVAIDS problems: The term 
„MSM‟ stands for Men who have sex with Men. So, 
Transgender are more prone to suffer from problems like 
STI and HIV AIDS since most of them belongs to lower 
socioeconomic status and possess low literacy. Being 
the community of people who are always excluded from 
society seeking proper health care is an impossible task 
for them. 

12. Human trafficking: Since Transgenders 
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belongs to the most neglected group so they are more 
prone to face human trafficking.[1] 

EXCLUSION FROM SOCIAL AND 
CULTURAL PARTICIPATION:

Indians are known for accepting a wide range 
of differences in cultures, religions, languages, and 
customs.But when it comes to the understanding of same 
sex sexual orientation and people whose gender identity 
and expression are incompatible with their biological 
sex there appears to be a wide range of discrimination 
among them. It is considered to be a taboo among the 
Indians. Most Human rights violations against sexual 
minorities including the transgender communities in 
India is the most common fact as of today. Any Indian 
male child if starts behaving in a more feminine or 
inappropriate way to the expected gender role, they often 
are subjected to severe verbal abuse by their own family. 
Physical abuse like threatening, assaulting their son/
sibling for behaving or dressing-up like a girl or woman 
is very common. These people have a strong belief that 
their constant abuse will help them get rid of their bad 
behaviour. Cases like disowning their own child for not 
same as the gender norms which was considered in the 
society and for not satisfying the determined roles of 
male child can be seen. The reasons on behalf of which 
they justify their actions are as follows: dishonoring 
the name of the family; Inability of the child to get 
married normally to a woman in the future which will 
be the end of their family chain (if he is the only child 
in the family); and consequently his inability to take 
care of the family in near future. Thus, it becomes 
extremely difficult for the transgender women to claim 
their share of the property what would be lawfully 
theirs. Sometimes, being unable to bear the constant 
humiliation and societal discrimination from their own 
family the child or teenager may decide to run away. 
Some of them may find their way to Hijras communities. 
Thus education is just a luxury for them and thus finding 
any jobs in future become difficult. Moreover even if 
they manage to make them literate, it is very difficult to 
find generous people who will employ Hijras/TG people 
in this Indian Society. These gender-variant people often 
are ridiculed by so called educated groups of society for 
being ‘different’ and they may even be hostile. Physical 
and verbal abuse, forced sex, extortion of money and 
materials; and arrests on false allegations by police are 

not far fetched thing for this community. Absence of 
protection from police make Hijras/TG as vulnerable 
community for extorting money and as sexual objects. 
A documentation was made in 2007 which reported that 
in the past one year, the number of percentage of MSM 
and Hijras who reported: forced sex is46%; physical 
abuse is44%; verbal abuse is 56%; blackmail for money 
is 31%; and threat to life is 24%.[6]

EXCLUSION FROM POLITICAL 
PARTICIPATION:

The British enacted the Criminal Tribes Act, 1871, 
under which certain tribes and communities were 
considered to be ‘addicted to the systematic commission 
of non-bail able offences’. Certain communities and 
tribes were perceived to be criminals by birth, and 
being passed on from generation to generation. In the 
year 1897, the Criminal Tribes Act of 1871 was passed 
with the provisions, “a eunuch was deemed to include 
all members of the male sex who admit themselves or 
from medical inspection”. The role of local government 
was to keep a record of the names and residences of 
all the suspected eunuchs who are “reasonably held 
of kidnapping or castrating children or of committing 
offences” under Section 377 of the Indian Penal Code. In 
addition, if any of these registered eunuch appear publicly 
dressed and ornamented like a woman participating in 
any entertainment like dance and singing or takes part in 
any public exhibition, could be arrested without warrant. 
Hijras were reported of harassment in the hands of police 
which went upto the extension of threatening to lodge a 
criminal case under Sec-377 IPC. As per the Delhi High 
Court in July 2009, criminalization of same-sex relations 
between adults in private were banned. Just immediately 
after that judgement, appeals in the Indian Supreme court 
were made in objection to this particular rule; though the 
Indian government has yet to submit a formal response. 
Complexity with the legal issues is very evident for 
the people who undergone sex change, and for gender 
variant individuals. The Legal issues are as follows: 
Legalization of their gender identity, marriage of the 
same-sex individuals, Right to adopt child, Inheritance of 
their family property, Access to wills and trusts, Proper 
immigration status, discrimination in employment field, 
and access to public and private health benefits. In order 
to get proper legal recognition of gender identity as a 
woman or transgender woman without which they face 
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great difficulties in getting government ration (food-
price subsidy) shop card, passport, and bank account. 
Presently transgenders have been permitted to put 
vote as a woman or ‘other’. However, the legalization 
regarding the validity of confirming one’s gender by 
voter’s identity card is still unclear though history shows 
some of the Hijra contestants who stood in elections. 
It has been recorded that even after the victory of a 
transgender person who contested in an election was 
overturned since that person contested with the gender 
identity as a ‘female or woman’, which was actually 
considered fraudulent and illegal. So, the right to contest 
in elections is yet to be legalized. According to the recent 
mapping study only 103 organizations and networks 
(that include agencies providing services for MSM) 
considered to be working with transgender people in 
India but only half (46/103) of these organizations are 
community-owned organizations. Many challenges have 
been faced in community mobilization in registering 
their organizations legally.

It has been always a challenge for hijras/TG 
communities to legalize their group from some of the 
legal provisions or organization which enable or permits 
registration to form legal association. The basic needs to 
register as a legal association is the identity and address 
proof of each and every member of that respective 
association. But most of the individuals of these 
community neither have any specific address proof nor 
they have proper gender identity. Even if they are having 
it is of their male gender identity. They face similar 
problem if they want to open a joint bank account in 
order to carry out financial transactions. This is mainly 
due to the lack of sensitivity and understanding among 
public department officials. Though few CBO’s of Hijras 
are there across India who were able to meet the legal 
demands of these organization and register themselves 
as a legal organization. However, the constant issues 
Hijras face everytime with the government officials in 
charge of registration formalities till date shouldnot be 
overlooked. Often they were asked irrelevant questions 
and was harassed by intetional delay. So hiring an office 
space also poses challenge for them as the formalities 
accomplition becomes a tough job for them. Even if they 
manage to get one, they are often cheated by land-lords 
who rent the place with unfair prices. External financial 
support for Hijras/TG associations is a far fetched 
thing since they are usually denied of funding support 

.Among the few willing funders most of them would 
like to support fund for HIV prevention activities only. 
On behalf of The National AIDS Control Programme, 
transgender health projects were granted by few CBOs 
of hijras. For making these organizations as effective 
they need more resources which made them to help 
transgenders in all possible ways.[6] 

EXCLUSION FROM ECONOMIC 
PARTICIPATION AND LACK OF SOCIAL 
SECURITY:

Social security issues are a challenge for these 
Hijras/TG community people. Support from their 
biological family in the long run becomes a daydream 
for them since most of them flee from their home in 
childhood. So in the long run their sole survival becomes 
difficult without the job opportunities as they suffer in 
various ways such as health issues especially when they 
become aged, exclusions in various social sectors which 
ultimately force them to indulge in different illegal 
activities.

Lack of livelihood options : Qualified and skilled 
transgender people even face rejection in getting average 
jobs since most of the employers deny any employment 
to these gender variant people. Some exceptions 
though have been heard like few success stories of self-
employed Hijras running food shops, or organizing 
cultural programs are reported in some states. It stays 
a key reason for a significant proportion of transgender 
people to choose or continue to be in sex work – even if 
it is associated HIV and health-related risks. But some 
isolated initiatives has been made recently  offering 
mainstream jobs to deserving qualified TG women such 
as agents for Life Insurance Corporation of India can be 
seen.

They always lack specific social welfare schemes 
and has been barred from using existing schemes. A 
variety of social welfare schemes is being provided by 
Social welfare departments for socially and economically 
disadvantaged groups. However, uptill now no particular 
schemes are available for Hijras except some rare 
cases of giving away land for Aravanis in Tamil Nadu. 
Recently, Andhra Pradesh government passed order to 
“Minority Welfare Department” to consider Hijras as 
minority and develop necessary welfare schemes for 
them. But sadly most of the Hijras does not know about 
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the welfare schemes available for them itself. Moreover 
Stringent and legal procedures needing for permanent 
address proof, identity proof, and income certificate 
prevents even the deserving people from making use of 
available schemes.

The Social Welfare Department of Tamil Nadu state 
has recently established ‘Aravanis/Transgender Women 
Welfare Board’ to help these community people with 
social welfare issues. Apart from Tamil Nadu no other 
state has taken this initiative till now. Since most of the 
Hijras are not under any Life insurance schemes so they 
are excluded from any health insurance schemes so they 
have to rely on the government hospitals.[6] 

DENTAL PROBLEMS AMONG 
TRANSGENDERS:

As a Dentist we swear that “first do no harm” to 
our patients and we should not discriminate regardless 
of race, sex or gender. The responsibility should be upon 
us to continuously learn about our patients so that they 
should be treated safely and equally, compassionately. 
In the dental treatment of the community of the Lesbian, 
Gay, Bisexual & Transgender (LGBT) proper medical 
history should be taken. In the event of hormone therapy 
of the transgender individuals number of issues were 
there which has to be taken in consideration.

The hormone therapy undergone by the transgender 
women is usually the  combination of exogenous 
estrogen and anti-androgen that helps to decrease male 
pattern hair growth, change the body fat distribution and 
stimulate the formation of breast tissue. In addition, the 
hormone combination decreases the testicular size and 
erectile function. To experience the maximum amount 
of change on hormonal therapy an interval of 18-24 
months of time is required.

The hormonal therapy undergone by transgender 
males is testosterone regimens for the transition 
from assigned female sex to male. This testosterone 
replacement therapy is only responsible for lowering 
of the voice, formation of male pattern hair growth, 
ovaries and muscle atrophy, body fat redistribution and 
enlargement of clitoris. Some side effects are noticed 
like increased systolic blood pressure, decreased HDL 
cholesterol and increased triglycerides.[7]

Transgender patients should be under regular follow 
up like patients with underlying medical conditions. They 
should be in good metabolic control. They should be 
always under the check of hormonal levels, monitoring 
of the complete blood counts, liver function test, lipid 
panel and hemoglobin HbA1C on a regular basis. The 
patients who have the history of previous thrombosis 
can be on anticoagulant so special care must be taken 
on that aspect. So before performing any surgical or 
invasive dental procedures it is always wise to consult 
their respective physician. High risk category in case of 
thrombosis are transgender patients with smoking habits 
or having hypertension. 

     Screening for diabetes is also essential in these 
high risk individuals, since there is an established 
direct relationship between the periodontal disease and 
Diabetes. Metabolic control usually can be affected by 
the severity of chronic periodontal disease and ultimately 
can lead to Diabetes Mellitus. With uncontrolled 
diabetes mellitus the healing ability of the patient can be 
compromised after any invasive procedures like a case 
of an implant placement in poorly controlled diabetes 
patient the chances of failure is high. Monitoring of 
Hemoglobin A1c to levels below 7.0% is important in 
a diabetes diagnosed patient before starting any invasive 
dental procedure. In diabetic patients with chronic 
smoking habit the risk of severe chronic periodontitis is 
much higher. Smoking cessation counseling should be 
enforced. [8, 9, 10, 11].

    Often transgenders are at high risk of sexually 
transmitted diseases due to their improper sexual 
practices. Oral cavity is usually the mirror of sexually 
transmitted diseases so careful examination of oral cavity 
sometimes may bring about the signs and symptoms of 
STDs in front of dentists. The opportunistic infections 
sometimes can give a clear cut image of HIV/AIDS 
which often the patient hided from the dentist. Some side 
effects of estrogen and progesterone can be manifested 
as increased bleeding, inflammation, erythema and tooth 
mobility. It has been shown that there is a correlation 
between estrogen deficiency and osteoporosis in women. 
[12]

     The laboratory personalities facing huge 
challenges while reporting any clinical or pathological 
reports for transgender people. This is because they 
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are lacking of standardized values for them. The 
interpretation of lab data in this subgroup of population 
is especially complicated for lab tests that have sex 
specific reference ranges such as tests of liver enzyme, 
creatinine and hematocrit levels. There is a dearth of 
scientific studies on this topic, which makes it difficult 
for health care providers to decide what reference range 
is normal for each patient.[13].  Best example is that of 
prostate specific antigen (PSA) levels, a test used in 
screening for prostate cancer, which is falsely decreased 
with long-term antiandrogenic therapy and therefore is 
likely not a positive tumor marker in transwomen.[14]

SEVERAL PREMALIGNANT LESIONS 
COMMONLY SEEN: 

     Oral lesions such as leukoplakia, erythroplakia, 
and lichen planus pose an increased risk for malignant 
changes in the oral cavity. The percentage of 
premalignant lesion in younger generation of south asian 
population like oral submucous fibrosis has increased . 
In India, some studies concluded that about 5 million 
people were suffered from this disease .

     Infection (bacterial, viral, fungal), local trauma 
or irritation (Traumatic keratosis, Irritational fibroma, 
Burns), systemic disease (Metabolic or Immunological) 
can also lead to oral mucosal lesions. Deleterious habits 
like the usage of tobacco, areca nut, betel quid, or alcohol 
often leads to the premalignant and malignant conditions 
in oral mucosa.  

     Baseline data about the magnitude of the problem 
is very essential in planning different promotional 
programmes both in National and Regional levels. 
Attitude of an Indian society towards a Hijra is always 
discriminatory and biased unlike the rest of the world. 

Basic needs like general, oral health, and psychological 
assistance are not at all provided to them or atleast 
most of them are denied of.  So in that context it is very 
unlikely that dental and medical facilities will exist. Due 
to societal pressure, exclusion and repeated harassment 
these communities indulge more in deleterious habits 
like alcoholism, betel nut, gutkha-pan chewing etc 
which make them more vulnerable to various oral health 
problems which in turn make their quality of life even 
more worse. But even after this there is paucity of data 
on oral lesions of these community people.[15-20]

WELFARE SCHEMES 

In India, the first state to introduce Transgender 
(Hijras/ Aravanis) welfare policy is Tamil Nadu. Free 
Sex Reassignment Surgery (SRS) can be accessed 
by all the transgenders in the Government Hospital 
(only for trans-feminine people) according to this 
policy. Apart from that free housing program, different 
citizenship document, full scholarship admissions in 
government colleges for higher studies; Developing 
of certain self-help groups (for savings) and income-
generation programmes (IGP) some alternative measure 
has been taken for their livelihood. In establishing 
the Transgender Welfare Board in the year 2008 with 
representatives from the their community Tamil Nadu 
here also stands first. In this Welfare Board Social 
welfare minister was appointed as the president. This 
effort has been considered to be the first big step ever 
taken by any state not only in India but also in the world. 
In this welfare scheme transgenders were issued separate 
food ration cards specifically for them. Though initially 
it was meant for only Transwomen but gradually both 
Transmen gender variant groups and trans women started 
to get the benefits. In order to improve the education 
status of this group of people measure has been taken 
by this welfare board on May 2008 so that they also 
get admissions in Government schools and colleges. 
Provisions has been made with aim to issue separate 
Identity and ration cards in order to bring equality with 
the rest of the citizens of the state. Many constable jobs 
have been given to this community people by the Tamil 
Nadu government. Another state which is not lagging 
behind after Tamil Nadu is Kerala. The government of 
Kerala drafted a policy called “Transgender policy in 
2015” providing equality in different opportunities and 
special reservations in various areas has been issued for 
them. Until recently in June/2017, more than 500 jobs 
were being given to them in “Kochi metro railways ltd”. 
Following their footsteps Andhra Pradesh government 
in January/2018 started giving off Rs.1500/- pension to 
each transgender.[4]

TRANSGENDER COMMUNITY AND 
HIGHER EDUCATIONAL INSTITUTIONS 

On 29th October 2014, a circular has been issued 
by the University Grant Commission to all the Vice 
Chancellors of the Universities requesting them to 
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include a column for Transgender Community in all 
applications forms. The circular also comprised of 
the directions regarding actions to be taken by the 
Universities in order to maintain a healthy atmosphere 
for Transgender students so that they can free of any type 
of humiliation, social isolation from rest of the student 
population. Encouraging certain research activities 
sensitization programmes in favor of these minority 
group to bring out new solutions, new clauses were also 
included in the circular. Results also can be seen for thse 
circulars as in case of MBA entrance test in the year 
2017 of Maharashtra, out of 363413 applicants, 9000 
applicants belongs to the category “other” gender means 
Third Gender. This column of “third” gender besides 
male and female were included in the form specifically.
[1]

RIGHTS OF TRANSGENDER PERSONS 
BILL, 2014 

On 24th April 2016, “The Rights of Transgender 
Persons Bills, 2014” named private bill was passed by 
the Rajya Sabha and introduced in the Lok Sabha. This 
deals with the several aspects like:

ü Social inclusion of Transgender, 

ü Financial aids and legal aids,

ü Education, 

ü Skill development, 

ü Prevention of abuse and violence 

ü Exploitation of Transgender.[1]

NEED FOR REFORMS 

Now the time has come to reform the third gender 
community. The reform is urgently required in order 
to provide a healthy and proper lifestyle to this group 
of people. Following are the suggestions that can be 
incorporated in future for their betterment –

1. Government and Society should plan and adopt 
certain Inclusive approach for the Transgenders. The 
framed policies should be properly implemented which 
is till now not followed.  

2. In order to provide a protective shield to their 
problems a focused approach is desired.

3.Empowerment of legal and law enforced systems 
in the favor of transgenders

should be issued. 

4. Strict disciplinary and criminal actions should 
be taken against anybody who commits violence against 
Transgender.

5. Parents neglecting, abusing or leaving their 
child due to their biological difference if caught should 
be strictly punished. 

6. For the Transgender community at ground level 
free legal aid provisions must be ensured. 

7. In providing necessary education and 
value-system to Transgenders a very important and 
encouraging role should be taken by school and college 
managements. 

8. Social entitlement provision must be taken. 

9. Helpline for areas like career planning and 
guidance, career opportunities and online placement 
system should be established. 

10. In order to help them in starting up their career 
as an entrepreneur or businessman liberal credit facilities 
and financial assistance in all possible ways should be 
provided. 

11. In all private and public hospitals and clinics 
special policies related to their health care needs must be 
issued and discussed. 

12. In order to reach out to the public and this 
community many awareness programme should be 
organized publicly. 

13. Incorporation of sex-education program is 
must in school curriculum and college syllabus to bring 
awareness among students at ground level.[1]

Conclusion

So by the overall literature review one fact is 
clearly understood that the group which is referred to 
as “transgenders” are those whose identities fall out of 
the prescribed  genders of society i.e male and female. 
Till date this community is battling against the societal 
pressure most of the times which are in the form of utter 
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humiliation, ignorance, isolation from social, political 
and cultural events, Medical and Dental negligencies 
and many other multidimensional problems. It is not 
that much hard to think about the original status of 
this community people in a country like India where 
patriarchal society prevails and where gender variants 
are considered a taboo and curse. So in order to improve 
their quality of life and equality in terms of education, 
health as well as societal status few efforts are being 
made by certain NGOs and some state government in 
the country. With the aim to protect this community 
people from exploitations, social deprivations and 
exclusions, schemes like welfare schemes, Transgender 
policy etc have been implemented within the county. 
After all these efforts only, recently a development and 
changes can be seen in few sectors like film industry, 
corporate, private and some government jobs. We have 
to understand that in order to maintain a normal life 
these Tansgenders/Hijras need utmost help, care and 
support of the government, health care Professionals, 
general public and most importantly from their very 
own family members. Dentists should give importance 
in developing awareness regarding oral hygiene and also 
take equal care to this group of people like the other 
genders in population since most of the Transgenders 
do not care about their oral hygiene at all. Careful 
oral examination should be done by dental health care 
workers while treating these type patients since most of 
them are involved in unprotected sexual activities and 
they can be general carrier of STIs and HIV. Treatment 
associated with general physician is necessary if some 
opportunistic infection in people suffering from HIV 
is detected. Humans are diverse, sooner we accept this 
truth faster would be the improvement in the lifestyle 
and social status of this minority group. Everyone has 
the birth right to be what they are and what they want 
to be. For transgender people, that should not be an 
exception.  
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Abstract
Dementia is a neurodegenerative disorder affecting the cognitive and motor skill of the patients. It can be 
reversible and irreversible. People with dementia lose their ability to do basic procedures to maintain oral 
hygiene thus poor oral hygiene and its associated oral diseases are not an uncommon findings in these 
patients. In this review we will be discussing about various oral conditions faced by these patients.
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Introduction

  People with neurodegenerative diseases like 
dementia have the tendency to ignore oral health 
completely. But oral health is significantly directly 
proportional to their quality of living. Poor condition 
of oral cavity can affect their diet, nutrition, behavior 
alterations, life expectancy [1-3].Often neglected carious 
tooth and apparently harmless periodontal diseases can 
be one of the causative factors for a serious disease like 
Aspiration pneumonia [4].Various difficulties are face 
by these older people suffering from dementia which 
includes problems regarding wearing the dentures, 
failure to take care of oral health successfully by basic 
oral hygiene procedures [5-10].Thus it affects their eating 
habit greatly and the cause can be due to pain by ill 
fitting dentures, non-functional dentition. Not only has 
their eating habit the matter of their self confidence also 
broken because of their unaesthetic appearance [11]. 

DEMENTIA: According to WHO, It is a 
progressive, neurodegenerative disease that affects the 
cognitive function, (i.e. the ability to process thought) 

beyond what could be expected from normal ageing. It 
affects memory, thinking, orientation, comprehension, 
calculation, learning capacity, language, and judgment. 
Consciousness is not affected. The impairment in 
cognitive function is usually accompanied, and 
infrequently preceded, by deterioration in emotional 
control, social behavior, or motivation. Dementias can 
be Reversible and Irreversible (e.g. Alzheimer’s disease, 
Parkinson’s disease). 

ORAL HEALTH CARE IN DEMENTIA: 

Factors affecting their ability to take care of oral 
health:-

a) Stage of dementia the person is in.

b) Level of damage in that persons’ level of 
processing thoughts and disability towards physical 
activity.

c) Person lacking awareness regarding oral health 
problems he is going through.

d) These peoples’ capability to take health care 
benefits from care givers.

e) Ability to give consent to oral health care.

f) Level of Motivation.

g) Awareness towards the methods to avail oral 
health care.
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h) Dental professionals’ awareness towards diseases 
like dementia.

PROBLEMS REGARDING ORAL HEALTH 

Till date because of the difficulties to obtain a 
longitudinal study on the people suffering from dementia, 
not many records are there. The people with dementia 
gradually lose their cognitive acquired motor skills, 
along with it the confidence to properly take care of oral 
hygiene by basic means [9-12]. So it has been seen there is 
increase in caries index in these types of patients. Raise 
in plaque and calculus in these people pose a threat to 
their oral hygiene status. Oral diseases that they readily 
encounter are as follows:

1. PERIODONTAL DISEASE: Higher is the 
risk of having gingivitis and subsequently periodontitis 
with increasing level of dementia. High plaque index 
due to the inability of these patients to control motor 
functions since removal of both calculus and plaque 
requires well controlled motor functions [6,7]. Bleeding 
from gingiva is also not an uncommon manifestation. 
Due to the correlation of periodontitis with multiple 
systemic diseases like diabetes mellitus type 2 and 
cardiovascular disease, treatment should not be delayed 
in these patients in order to reduce the health risk [13].

2. DENTAL CARIES: Patients with dementia 
due to their decrease in cognitive skills are not able 
to avail the dental services regularly. It has been seen 
that patients staying in different care giver homes have 
comparatively having more oral health related problems 
than those who are not [14]. Through some researches it 
has been noted as the level or stages of their dementia 
rises more deterioration in their oral health and hygiene 
occurs including prevalence of dental caries [12] which 
is often accompanied by reduced salivary flow. In a 
study paper Comparison has been made between dentate 
people with dementia staying in a community and with 
that of non dementia people in same environment which 
concludes that there is high prevalence of both radicular 
and coronal caries in people with dementia than those 
without it. Apart from this it also concluded that factors 
like sex of the patients especially here the male patients, 
with their reduction in salivary flow, consumption of 
antipsychotic medication all contribute as a risk for 
dental caries.

3. ORAL CONDITION DUE TO 
MEDICATIONS: People in old age only suffer from 
dementia. A number of health related problems faced 
by these patients are often dealt with many different 
drugs including the drugs which are used to treat 
conditions like anxiety, depression, psychosis, insomnia 
and other systemic illness related to old age. Certain 
medications are also given to them to control or slow the 
stages of dementia. There are medications like that of 
anticholinesterases, antidepressants, antipsychotics, anti 
anxiolytics which help to control their mood swings and 
slower their failure in cognitive functions. Unfortunately 
these drugs show the side effect of Xerostomia. Study 
found that prevalence and susceptibility to caries are 
largely increased by the use of these neuroleptics [10]. It 
is also found that Anticholinesterases can cause glossitis, 
Mucositis caused by Antipsychotics, whereas gingival 
hyperplasia, oral ulceration, erythema multiforme 
and loss of taste are all caused by Anticonvulsants 
[9,15,16]. Proper salivary flow is important for variety 
of reasons, most importantly to keep dental caries at 
check. Saliva acts as buffer and has the function of 
washing away debris in the mouth preventing bacterial 
colonization. So reduction in the flow of it results in 
bacterial accumulation, increased plaque, calculus, 
caries susceptibility and gingival inflammation which 
in turn causes painful gingiva that makes these patients 
divert from brushing leading to poor oral hygiene [17,18]. 
Denture induced stomatitis, dry and cracked lips are also 
seen as manifestations of poor oral health [7]. Probability 
of Rampant caries is also seen in some cases where 
syrup based medications are given to these patients.

Besides Xerostomia, Siallhorrea can also pose 
difficulty in patients with dementia like people suffering 
from Alzheimer’s disease. Unconditional drooling occurs 
mainly due to dysphagia  i.e difficulty in swallowing 
which sometimes leads to perioral ulcerations, infection, 
foul odor for which people keep distance from them, 
frequent need to change dresses, lower self confidence 
and depression which in turn make them, to take anti 
depressant medications. 

CONCLUSION:

Emphasis should be laid on the people with dementia 
regarding their capability to maintain basic oral hygiene 
procedures as these patients lose their cognitive and 
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motor skills. Numerous oral manifestations that occur in 
these patients as a result of their negligence should be 
considered and necessary measures should be taken to 
combat those situations. Dental professionals and care 
givers should get a thorough history about the list of 
medications these old people are receiving and manage 
accordingly. A little bit of attention can make their life 
a lot better and help them get back their lost self esteem. 

Ethical Clearance – Not required since it is a 
review article 

Source of Funding – Nil 

Conflict of Interest – Nil  

References
[1] Fiske J, Hyland K. Parkinson’s disease and oral 

care. Dent Update 2000; 27: 58-65.
[2]  Hyland K, Fiske J, Matthews N. Nutritional and 

dental health management in Parkinson’s Disease. 
Community Nursing 2000; 14: 28–32.

[3]  Fiske J, Griffiths J, Jamieson R, Manger D. 
Guidelines for oral health care for long-stay 
patients and residents. Gerodontology 2002a; 17: 
55–64.

[4]  Terpenning MS, Taylor GW, Lopatin DE, Kerr 
CK, Dominguez BL, Loesche WJ. Aspiration 
pneumonia: dental and oral risk factors in an older 
veteran population. J Am Geriatr Soc 2001; 49: 
557–589.

[5]  Whittle JG, Sarll DW, Grant AA, Worthington 
HV. The dental health of the elderly mentally ill: 
preliminary report. Br Dent J 1987; 162: 381–383.

[6]  Ship J, DeCarli C, Friedland R, et al. Diminished 
submandibular salivary flow in dementia of the 
Alzheimer’s type. Gerodontology 1990; 45: 61–
66.

[7]  Ship J. Oral Health of patients with Alzheimer’s 
disease. J Am Dent Assoc 1992; 123: 53–58.

[8]  Jones J, Lavllee N, Alman J, et al. Caries incidence 
in patients with dementia. Gerodontology 1993; 
10: 76–82.

[9]  Henry RG, Wekstein DR. Providing dental care for 
patients diagnosed with Alzheimer’s disease. Dent 
Clin North Am 1997; 41: 915–942.

[10] Chalmers, JM, Carter, KD, Spencer, AJ. Caries 
incidence and increments in community-
living older adults with and without dementia. 
Gerodontology 2002; 19: 80–94.

[11] Davis DM, Fiske J, Scott B, Radford D. The 
emotional effects of tooth loss: a preliminary 
quantitative study. Br Dent J 2000; 188: 503–506.

[12]  Warren JJ, Chalmers JM, Levy SM, et al. Oral 
health of persons with and without dementia 
attending a geriatric clinic. Spec Care Dentist 
1997; 17: 47–53.

[13] Otomo-Corgel J, Pucher JJ, Rethman MP, 
Reynolds MA. State of the science: chronic 
periodontitis and systemic health. J Evid Based 
Dent Pract. 2012;12:20–28. 

[14]  Rejnefelt I, Andersson P, Renvert S. Oral health 
status in individuals with dementia living in special 
facilities. Int J Dent Hyg 2006; 4: 67–71.

[15] Ettinger RL. Dental management of patients 
with Alzheimer’s disease and other dementias. 
Gerodontology 2000; 17: 8–16.

[16] Sommerman M. Dental implications of 
pharmacological management of Alzheimer’s 
patient. Gerodontology 1987; 6: 59–66.

[17]  Pankhurst CL, Smith EC, Rogers JO, et al. 
Diagnosis and management of the dry mouth: Part 
1. Dent Update 1996; 23: 56–62.

[18]  Fox PC. Management of a dry mouth. Dent Clin 
North Am 1997; 41: 863–875 



Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4      1303

Oral Lipomas- Rare Conditions in Oral Cavity, A Review

N.Anitha1, Sudakshina Mukherjee2, N. Aravindha Babu3, L.Malathi4

1Reader, Sree Balaji Dental College and Hospital, Bharath Institute of Higher Education and Research, 
2Professor, Department of Oral Pathology and Microbiology, 3Reader, Sree Balaji Dental College and Hospital, 

Bharath Institute of Higher Education and Research 

Abstract
Oral lipomas are rare benign lesion. Though soft tissue lipomas are not uncommon oral lipomas are relatively 
less in number. Mostly goes asymptomatic and are rarely comes to dental professionals either by accidental 
findings or complaint from a patient due to aesthetic reasons. Various histological variant of lipomas are 
there but most common is classical lipoma followed by fibrolipoma.  Prognosis of these benign intraoral 
lesions is good. In this review article we will discuss about etiology, theories regarding pathogenesis, clinical 
features, Histological variant of Oral Lipomas.
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Introduction

Lipomas are neoplasms of mesenchymal origin 
composed of matured adipose tisssues with a fibrous 
connective tissue capsule[1,2] .Though lipoma is a 
common soft tissue lesion i.e about 15-20% occur  in 
head and neck region, but their intraoral presence is 
rare (1-4%)2. They are generally asymptomatic so most 
of the times are found accidentally in routine dental 
examination. They can be described as slow growing 
soft nodular mass often yellowish texture on overlying 
mucosa[3] .In the year 1848, lipoma was first described 
by Roux as yellowish epulis, following which in the year 
1880 first case of intraosseous lipoma was presented by 
Cornil and Ranvier. Intraoral lipoma are found in the 
areas of oral mucosa where there is deposition of fat, most 
appropriate of which is buccal mucosa, Other common 
sites include tongue, floor of mouth, vestibular sulcus, 
palate and gingiva. Based on histopathological findings 
lipomas can be of different types like angiolipoma, 
spindle cell lipoma, myelolipoma, chondrolipoma, 
myxolipoma, pleomorphic lipoma and fibrolipoma [3].
Less frequently involved sites are as follows, parotid, 
masseteric region, pharynx and larynx [6]. Sometimes 
lipomas can be seen in maxilla [5,7] . 

ETIOLOGY:

Not that much clarity is there regarding the etiology of 

oral lipoma. Few studies deduced the facts like endocrine 
system, certain mechanical factors, inflammation, obese 
conditions, due to chromosomal abnormalities, radiation 
therapy, trauma, mucosal infections, chronic irritation 
can be regarded as causative agents for oral lipoma[8]. 

PATHOGENESIS:

Behind the pathogenesis of Oral lipoma various 
theories are there like-

HYPERTROPHIC THEORY: 

This theory tried to prove that unintentional 
proliferation of adipose tissue and obesity can be the 
cause of these benign lesions. Though this theory was 
discarded later as it could not satisfy the reason moreover 
it seemed non convincing in case of the occurrence of 
those lipomas which are seen on non fat bearing areas 
of oral mucosa. They are not depleted during starvation 
condition of the body as like any other adipose tissues[3]

METAPLASIA THEORY: This theory emphasized 
upon the ability of fat cells to differentiate anywhere in the 
human body from  multipotent cells of connective tissue. 
According to this theory the abnormal differentiation 
of mesenchymal cells into lipoblast can result in such 
adipose benign tumors. They are also thought to be 
arising on the basis of congenital malformations as a 
result of proliferation from multipotent cells of embryo 
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which stay dormant until the time it gets sudden activation 
under hormonal influence. But Clinicopathological 
evidence has not been found yet [5] 

CLINICAL FEATURES: Depends upon the 
site generally[3]. Diagnosis of lipomas mainly clinical. 
Though diagnosis difficult until that characteristic 
yellow color is seen. These can be described as nodular, 
pedunculated or sessile, soft, palpable smooth lesion 
which generally occurs in areas having extensive adipose 
tissues or fat like that of buccal mucosa, tongue etc. They 
most of the time goes asymptomatic by the patients and 
very rarely they cause any discomfort like dysphagia, 
speech trouble and interruption in mastication. Signs like 
feeling of fullness, slip can sometimes be the complaint 
of patients.(Fig.1)

 
FIG.1 LIPOMA IN BUCCAL MUCOSA

DIAGNOSIS: Accidental discovery of bony 
lesion is common. Radiographically characterized by 
unilocular or multilocular lesion with honey comb or 
soap bubble appearance associated with an osteosclerotic 
border[18,20]..Though classical soft tissue lipoma cannot 
be diagnosed by radiograph. Computed tomography and 
Magnetic Resonance Imaging (MRI) are not useful in 
diagnosing lipoma so Histopathology is gold standard 
diagnosing modality[19]. 

HISTOPATHOLOGICAL FEATURES:

Features are more or less similar in both soft and 
intraoral lipomas. Mature white fat cells are seen without 
any atypical features. Often the fat cells in lipoma are 

separated into lobular structures by connective tissue 
septae. Generally covered or encapsulated by thin 
fibrous connective tissue capsule. On rare occasions fat 
necrosis, infarct or calcification and osseous metaplasia 
can be present in lipoma [3,6] .Diagnosis usually made by 
the presence of mass clinically. 

IMMUNOHISTOCHEMISTRY: Shows 
positivity for Vimentin, S-100 and Leptin. 

H I S T O P A T H O L O G I C A L 
DIFFERENTIATION  OF LIPOMA: (Fig.2) It can 
be divided as follows: 

1. Angiolipoma: Characterized by subcutaneous 
nodular structure which is a combination of mature 
adipocytes and thin walled vessel, often associated 
with fibrin thrombi. However presence of various small 
thrombi helps in the diagnosis. The lesion can be also 
called Cellular Angiolipoma when it consist of 90% 
or more of vascular component. Certain degenerative 
changes like perivascular fibrosis, hyalinization and 
stromal myxoid change can be found in chronic persistent 
lesions. Always a benign lesion and chances of 

recurrences are almost negligible. 

2. Intramuscular/Infiltrating Lipoma: This 
lesion can increase in size as big as 20cm in diameter. 
This histologically characterized by combination of 
striated muscle fibers with abundant fat cells which 
gives it a texture similar to a checkboard. This lesion can 
recur as it is seen in 15% of cases[10] .

3. Perineural Fibrolipoma: Concentric perineural 
fibrosis is characteristic of this lesion. Here fat cells are 
seen surrounding the nerves and hence the name[10]. It 
can cause disfigurement due to its enlargement in young 
children. It can also be termed as hamartoma of nerves 
often seen as multiple lesions[11].

4. Spindle Cell Lipoma: Histologically 
characterized by adipose tissue intersmixed with 
short fascicles of bland undifferentiated spindle cells 
in a matrix containing bands of hyaline collagen and 
occasional mast cells.[5,10] 

5. Angiomyolipoma: Asymptomatic lesion. 
Histologically characterized by well differentiated 
smooth muscle sheets surrounding the mature fat cells 
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and dilated blood vessels[10].

6. Pleomorphic Lipoma: Characterized by 
presence of Round, spindle and floret like giant cells. 
This typical giant cells helps to differentiate pleomorphic 
lipoma from liposarcoma[10]. Often there is confusion in 
diagnosing pleomorphic lipoma with spindle cell lipoma 
due to there overall similarity in clinicomorphological 
features.

7. Myolipoma: Rarest among all. Characterized 
by combination of mature adipose tissue and smooth 
muscle in varying proportions of which proportion of 
muscular component is more[8].

8. Chondroid Lipoma: Similarity with 
chondroblasts and lipoblasts often leads to misdiagnosis 
of sarcoma instead of chondroid lipoma. Histologically, 
it is characterized by combination of mature adipose 
tissue, lipoblasts with bland nuclei, and hibernoma like 
cells in a myxohyaline and pseudochondroid matrix.[13] 

9. Fibrolipoma: Combination of fibrous 
component with lobules of mature adipose cells. Texture 
of this tumor can be from soft to firm which depends 
upon the proportion of fibrous component in it [21] 
.Most of the time surgery is the mode of treatment. If 
the size of the lesion is too large to excise then various 
regression methods are implied. Injection with steroids 
like lidocaine with triamcenolone acetonide(1:1) can 
reduce the size of the lesion following which surgery is 
carried out. Some prefer liposuction to avoid scarring of 
tissues. Some authors believe on IFN alpha to regress 
the lesion. But whatever may be the treatment modality 
prognosis of lipoma is satisfactory[22,23,24].

TREATMENT: Surgical excision is the treatment 
of choice. Surgical excision of the lesion irrespective of 
their histologic variant is the main treatment modality. 
Recurrence rate is very rare[6,14,15] except Intramuscular 
variant of oral lipomas where incomplete excision can 
lead to recurrence[16,17] .Overall prognosis is good in all 
cases.  

Conclusion

Oral lipomas are rare benign lesion. Though soft 
tissue lipomas are not uncommon oral lipomas are 
relatively less in number. Mostly goes asymptomatic 
and are rarely comes to dental professionals either by 

accidental findings or complaint from a patient due 
to aesthetic reasons. Various histological variant of 
lipomas are there but most common is classical lipoma 
followed by fibrolipoma.  Prognosis of these benign 
intraoral lesions is good.  
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Abstract
The  malignant neoplasm of the lymphocyte cell lines are lymphomas. They are mainly classified as Hodgkin’s 
or non-Hodgkin’s lymphoma (NHL).The  etiology is still unknown. Various treatment modalities causes 
acute and longer-term side-effects affecting the clinical decision-making for dental treatment. Therefore, 
people with lymphoma should have regular follow-up.
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Introduction

Lymphoma is a solid neoplasm arising from an 
lymphoid tissues and spreads to distant lymphoid glands 
and organs(1).It occurs when the abnormal lymphocytes 
increasesin number.Lymphoma is a heterogenous 
malignant disease of the lymphatic system which is 
characterised by proliferation of lymphoid cells or their 
precursors(2).Oral cavity lymphomas represent the third 
most common malignancy in the oral cavity, surpassed 
by squamous cell carcinoma and malignancies of the 
salivary glands. Lymphomas in the oral cavity are rare; 
only 3% of all lymphomas in the general population 
and 4% on patients with AIDS(3).The manifestations of 
oral lymphomas are often difficult to diagnose because 
they mimic the clinical features of other diseases 
such as periodontal disease, osteomyelitis, and other 
malignancies(4). The treatment modalities  includes 
monoclonal antibodies, chemotherapy, radiotherapy, 
corticosteroids and haematopoietic stem cell transplant 
(HSCT). 

ETIOLOGY

In most of the cases, the cause of lymphoma is 
unknown. However, people with medical condition  
affecting their immune system have a predisposition 
to develop lymphoma. Patient under highly active 
antiretroviral therapy are at highest risk of NonHodgkin’s 
lymphoma (NHL) due to insufficient immunological 
response(5).  Organ transplantation and its associated 
immunodepression is also a risk factor for lymphoma(6).  
Patients with Sjögren’ssyndrome are at increased risk of 
developing NHL in which mucosa associated lymphoid 
tissue lymphoma is mainly involved(7).  

CLASSIFICATION

Lymphomas presents various degrees of 
aggressiveness and can be divided into two large 
groups: Hodgkin’s lymphoma (HL) and non-Hodgkin’s 
Lymphoma (NHL). Hodgkin’s lymphoma occurs 
mainly in the lymph nodes (>90%)and only 4% of the 
cases involves extranodal areas(8). The histopathological 
examination of Hodgkins lymphoma shows the presence 
of Reed-Sternberg cells  which are binucleate cells with 
a generally abundant cytoplasm and two large nucleoli 
(one in each core) that appear like‘owl eyes’(9). Hodgkin’s 
lymphoma can be further classified into classic HL or 
lymphocyte-predominant HL with incidences of 95% 
and 5% respectively. The classic type has a bimodal age 
distribution with an early peak in young people (ages 
20–24) and another peak in elderly patients aged 80–84. 
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The lymphocyte predomiant type occurs at any age but 
mostly occurs between 30 and 50 years of age. 

Non-Hodgkin’s lymphoma is classified by the 
types of lymphocyte, either B-lymphocyte (major type) 
or T-lymphocyte. The behaviour of a NonHodgkins 
lymphoma either high grade or low grade determines the 
treatment.NHL represents 40% of all lymphomas in the 
extranodalsites(10). 

Classification

I. Classical Hodgkin’s lymphoma (main type of 
Hodgkin’s lymphoma)

• Nodular sclerosis Hodgkin’s lymphoma (most 
common type)

• Mixed cellularity Hodgkin’s lymphoma

• Lymphocyte-rich classical Hodgkin’s lymphoma

• Lymphocyte-depleted classical Hodgkin’s 
lymphoma

II. Nodular lymphocyte-predominant

Hodgkin’s lymphoma (NLPHL)

• This much rarer type of Hodgkin’s lymphoma 
involves large, abnormal cells that are sometimes called 
popcorn cells because of their appearance

• Early diagnosis raises the chance of better cure 

ORAL MANIFESTATIONS

Patients complaints of localized or diffuse 
soft tissue swelling, pain, mucosal ulceration or 
discoloration, paresthesias, anesthesia, and loosening 
of teeth.The most common clinical manifestation of 
NHL arenonhealing, painless ulceration(11).NHL can 
affect both bony and soft oral tissue, palate and the 
mandible are most commonly affected.It is rare to find 
extranodalNHLs in the gingiva(12). ClinicallyBurkitt’s 
lymphoma (BL) occurs more often in children and is 
relatively rare in middle-aged or elderly adults.  BL is 
more common in males, and the most affected areas 
were mandible followed by the maxilla. The swelling, 
pain, dental displacements, and facial asymmetry are 
the main findings.In the oral cavity, this tumour can 
progress rapidly and present itself as an exophytic mass 

or a facial swelling involving the jaws(13). The tumour  
begins in the posterior maxilla and then spreads to the 
four quadrants which leads to increased tooth mobility, 
intraoral masses, lip numbness, and tooth pain because 
of infiltration in the pulp(14).Intraoral lymphomas may 
appear as first sign of infection in 50% of the cases. The 
oral manifestation includes asymptomatic soft swelling  
with or without ulceration  affecting the tonsils, palate, 
buccalmucosa, gums, tongue, floor of the mouth, 
salivary glands, and retromolar region(15). Alveolar bone 
loss with oedema and pain may also occur which often 
mimics periodontal diseases. 

TREATMENT

The treatment depends on the type and stage of 
the lymphoma. The main aim is to achieve complete 
remission from the lymphoma(16).

The main treatment modalities for patients with 
lymphoma are:

1. Monoclonal antibodies (MABs);

2. Chemotherapy;

3. Radiotherapy;

4. Corticosteroid;

5. Haematopoietic stem cell transplant

(HSCT).

Monoclonal antibodies-The treatment of lymphoma 
with antibody therapy targets an antigen on the 
lymphoma cells(17). It works by binding to antigen 
CD20.Rituximab, ofatumumab, and obinutuzumab are 
antiCD20 agents.Rituximab is commonly used for the 
treatment of B-celllymphoma(17). It can also be used 
in maintenance therapy during the remission phase of 
lymphoma where it is typically given every two to three 
months for a period of two-years(18). Currently, there are 
many monoclonal antibodies in clinical trials to target  
thelymphoma cells and reduce adverse effects to normal 
cells(19).

Chemotherapy- Lymphomas are relatively sensitive 
to chemotherapy. The type of chemotherapeutic regimen 
depends on several factors such as type and location of 
the lymphoma,age and fitness of the patient. The most 
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common chemotherapy regimens used are ABVD 
Adriamycin, bleomycin, vinblastine and dacarbazine, 
BEACOPP (bleomycin, etoposide, doxorubicin 
(Adriamycin©), cyclophosphamide, vincristine 
(Oncovin®), procarbazine and prednisolone.

Corticosteroids-Synthetic corticosteroids, such as 
prednisolone, methylprednisolone, and dexamethasone, 
are used alone or as part of a lymphoma treatment 
regimen(20). They help by increasing the overall 
effectiveness of chemotherapy and therefore reducing 
the number of cycles needed and the negative side-
effects. There are many reported side-effects to long-
term use of corticosteroids.

Radiation is used significantly in the treatment 
of patients with lymphoma,particularly in early and 
advanced stages of HL, NLPHL, high grade NHL and 
occasionally with low-grade types of NHL. These types 
of lymphoma are very sensitive to radiation.

Haematopoietic stem cell transplant (HSCT) is 
considered as a part of lymphoma treatment for fit 
younger patients <65 years and also for people with 
relapsed or a refractory form of lymphoma(19). There 
are two types of stem cells transplant: autologous and 
allogeneic.Stem cells are collected from the affected 
patient, and is given back to the same patient after high-
dose chemotherapy. In allogeneic stem cell transplants, 
patients receive donor stem cells after high-dose of 
chemotherapy(21).

Conclusion

A holistic approach is required to manage people 
with lymphoma. Following treatment, good care 
should be taken by the patient. Oral manifestation 
starts regressing after the seventh day of treatment from 
chemotherapy. A good medical history, detailed clinical 
and imaging evaluations, and attention to the patient’s 
signs and symptoms are crucial for the correct diagnosis 
and appropriate treatment, which in turn can lead to 
better patient prognosis. 
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Abstract
Pigmentations can be commonly found in the mouth which are presents in various clinical patterns ranging 
from physiological changes to oral manifestations of systemic diseases and malignancies. Oral pigmentation 
can be focal,multifocal or diffuse. Oral pigmentation can be exogenous, endogenous, physiological and 
pathological. Oral pigmentation is more likely to have a multifactorial etiology.
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Introduction

The colour reflects the clinical state of the mucosa. 
If the inflamed tissue is red then it reflects the increase 
in number and dilation of the blood vessels whereas the 
normal tissue appears pale pink(1). Melanin is produced 
by melanocytes which is present in the basal layer of the 
epithelium and is transferred to adjacent keratinocytes 
via membrane bound organelles called melanosomes(2). 
The melanocytes can be present in any regions of the oral 
cavity and it can be either reactive, benign or malignant 
lesions.

Types of Pigmentation

Physiological pigmentation

Physiological pigmentation is common in dark 
skinned individuals  and results from an increase in the 
production of melanin pigment by themelanocytes(3). 
The color ranges from brown to black. Physiological 
pigmentation increases with age, and colorintensity 
can be influenced by smoking, hormones andsystemic 
medications(4). The attached gingiva is themost common 
location, but it can also be be noticed anywhere in the 
oral cavity. including thetips of the fungiform papillae on 
the dorsal tongue and the diagnosis of this pigmentation 
is made clinically and do not need any treatment(5).

Post inflammatory pigmentation

Oral lichen planus, pemphigus or pemphigoid can 
cause mucosal pigmentation(4). The pathogenesis of post 

inflammatory pigmentation remains unclear  and can 
be seen more frequently in dark-skinned individuals(6). 
Clinically, multiple brown–black pigmented 
areas are seen in post inflammatory pigmentation. 
Microscopically, there is increased production of 
melanin by the melanocytes and accumulation of 
melaninladen macrophages in the superficial connective 
tissue(2). The resolution of the inflammatory process 
allows the cessation of oral pigmentation.

Melanotic macule

The oral melanotic macule is a small, well-
circumscribed, brown-to-black lesion. It occurs most  
commonly on the lips and gingiva, followed by the palate 
and buccal mucosa. Histologically, it is characterized 
by in situ increased production of melanin by basal 
melanocytes with normalmorphological features(7). 

Melanocytic nevus

Clinically, oral nevi are small, well circumscribed 
macules but commonly appear as slightly raised 
papules. It appears to be brown,bluish-gray, or black 
and occasionally non-pigmented. The melanocytic nevi 
constitute benign neoplasms of cutaneous melanocytes, 
which harbours oncogenic serine/threonine-protein 
kinaseB-Raf (BRAF). (8).There are no reports of 
malignant transformation of intraoral nevi even in 
patients who have had multiple nevi or congenital nevi. 
Biopsy should be done for any new oral pigmentation 
because an early melanoma may be mistaken as 
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melanocytic nevi(9).

Blue nevus

A blue nevus is a benign, asymptomatic, blue-black 
smooth-surfaced macule or papule which is less than 6 
mm in diameter(10). It occurs most commonly between 
the third and fifth decades of life, with mean age at 
diagnosis of 38 years. Females are more commonly 
affected than males. Twothirds of all intraoral blue 
nevi are commonly found on the hard palate and the 
buccal mucosa is the second most common site of 
presentation(11). The common blue nevus is characterized 
by an intramucosal proliferation of elongated, bipolar, 
spindle-shaped melanocytes that are often grouped 
in short fascicles parallel arranged to the overlying 
epithelium. In contrast, a cellularblue nevus is usually 
characterized by an intramucosal,nodular proliferation 
of dendritic spindle-shaped, pigmented melanocytes, in 
addition to tightly-packed aggregates of larger oval-to-
round melanocytes with palecytoplasm and little or no 
melanin(12). 

Smoker’s melanosis

Smoker’s melanosis occurs most commonly 
seen  in 30% of tobacco userswhich is characterized 
by discrete or coalescing multiple brown macules. 
It involves the attached mandibular gingiva on the 
labial side(13). Smoking-associated melanosis is due to 
increased melanin production by melanocytes and its 
deposition within the basal cell layer and laminapropria. 
The microscopic appearance is similar to that seen in 
physiologic pigmentation or a melanotic macule(14). It 
returns back to normalpigmentation over several months 
to yearsfollowing smoking cessation(15).  

Black Hairy tongue

Black hairy tongue is a painless, benign disorder 
caused by defective desquamation and reactive 
hypertrophy of the filiform papillae of the tongue(16). 
The hairy appearance is due to elongation of keratinized 
filiform papillae which shows various colors from 
yellow-brown to black depending on extrinsic factors, 
ie, tobacco,coffee, tea, food, and intrinsic factors, ie, 
chromogenic organisms in the normal flora(17). The 
exact pathogenesis is not known. Precipitating factors 
include poor oral hygiene, use of the antipsychotic drug 

olanzapine, a broad spectrum of antibiotics such as 
erythromycin, and therapeutic head and neck radiation. 
Scraping or brushing the tongue and smoking cessation 
enhances the resolution of black hairy tongue. Trimming 
of the papillae may be required in extreme cases(18).

Oral melanoacanthoma

Oral melanoacanthoma is a rare, benign pigmented 
lesion, brown to brown-black, well circumscribed 
which is similar to cutaneous melanoacanthoma. It is 
characterized by hyperplasia of spinous keratinocytes 
and dendritic melanocytes. The pathogenesis remains 
uncertain. Buccal mucosa, lip, palate and gingiva are the 
most common intraoral sites. It occurs most commonly at 
the age of 28years with a strong female predilection(19). 
Fontana masson stain is used to detect the presence of 
melanin. 

Foreign bodies

Many metals can causepigmentation in the oral 
region. These include lead, which produces characteristic 
generalized cutaneous‘lead hue’, and ‘lead lines’ on 
the gingiva.Mercury can cause slate-grey gingival 
hyperpigmentation. Amalgam tattoo is caused by the 
accidental implantation of dental filling materialinto the 
gingiva or buccalmucosa(20). They are painless, gray-
bluemacules that range in size from a few millimeters to 
greater than 1 cm. Amalgam tattoo can also be seen on 
thehard palate, buccal mucosa, and floor of the mouth. 

Drugs

Intraoral inflammatory reaction and postinflammatory 
hyperpigmentation can be commonly encountered 
in patients under medications. Cotrimazole was the 
most common drug associated to oral pigmentation 
followed by tetracycline however, many others have 
been implicated such as colchicines, ketoconazole, 
pyrimethamine and barbiturates(21). Oral brownish 
pigmentation can be seenin human immunodeficiency 
virus (HIV)-positive patients receiving treatment with 
zidovudine (AZT), ketoconazole and clofazamine(22).

Oral melanoma

Oral melanoma is rare and affects less than 1% of 
all oral malignancies. It is characterized by proliferation 
of malignant melanocytes along the junction between 
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the epithelial and connective tissues, as well as within 
the connective tissue. Hard palate is the most common 
site followed by the gingiva. It is most commonly seen 
between the fourth and seventh decades of life, with a 
greater male predeliction. Clinically, oral melanoma 
presents as an asymptomatic, slow-growing brown or 
black patch with asymmetric and irregular borders or 
as a rapidly enlarging mass associated with ulceration, 
bleeding, pain and bone destruction(23).

Peutz-Jeghers syndrome 

It is a rare genetic disorder associated with 
mutation of the LKB1 gene on chromosome 19 (24). It 
is characterized by pigmented mucocutaneous macules, 
intestinal hamartomatous polyposis and an increased risk 
of cancer in many organs, including the small intestine, 
colon, stomach, pancreas, breast and genital tract (25). 
The melanotic spots are small and multiple and it can 
be seen around the lips. These melanotic  spots do not 
require treatment and are not associated with increased 
risk of melanoma.

Addisons disease

Addison’s disease, or primary hypoadrenalism, 
is caused due to progressive bilateral destruction of 
the adrenal cortex by autoimmune disease, infection 
or malignancy(26). The increased production of ACTH 
induces melanocyte-stimulating hormone resulting 
in diffuse pigmentation of the skin and oral mucosa. 
Clinically presents as diffuse brown patches on the 
gingiva,buccal mucosa, palate and tongue, which may 
resemble physiologic pigmentation(27). 

Conclusion

The diagnosis of pigmented lesions is generally 
difficult and challenging. Biopsy is needed for each and 
every lesion so that the histological evaluation would 
confirm the diagnosis.The management of all pigmented 
oral lesions varies greatly based on the diagnosis, 
appropriate evaluation of the patient is therefore 
essential.  
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Introduction

Polycystic ovary syndrome (PCOS) is a familiar 
endocrinopathy in womenmajorly affecting the 
reproductive systemwith an important collateral 
negative health effects on metabolic, psychologic, 
and cardiovascular functions.1 It is a complex disease 
involving features of hyperandrogenism and chronic 
anovulation (CA) with global predominance ranging 
from 2.2% to 26% in Western countries,2,3 2% to 7.5% 
in China, 6.3% in Sri Lanka, and 9.13% to 36% in 
India.4Patients are at greater risk of cultivating insulin 
resistance (IR), obesity, dyslipidemia, cardiovascular 
disease (CVD), and endometrial carcinoma.5 
Periodontitisis caused by the communication between 
bacterial attack and host inflammatory response which 
ultimately results in  inflammation of surrounding tissues 
of the teeth causing tissue destruction and tooth loss. It 
has been proposed as a risk factor for several systemic 
diseases such as diabetes mellitus, dyslipidemia, obesity, 
CVDs, rheumatoid arthritis,and respiratory diseases. 
Persistent low-grade inflammation arise as a conceivable 

etiologic mechanism connecting periodontal disease and 
many systemic diseases.6

CLINICAL FEATURES AND DIAGNOSIS 

PCOS is characterized by the existence of menstrual 
deformity (oligomenorrhea or amenorrhea), CA or 
oligo-ovulation, clinical/biochemical confirmation 
of hyperandrogenism (hirsutism, acne, or androgenic 
alopecia), and ultrasound findings.7Usually women are 
affected in their reproductive years.8

In 1935, it was first described by Stein and Leventhal 
, as a variable clinical condition with certain clinical 
features such as obesity, hirsutism, acne, and amenorrhea 
related to enlarged bilateral polycystic ovaries. Later in 
1990, it was suggested that the diagnostic principles 
for PCOS should have the collateral anovulation and 
evidence of hyperandrogenemia – biochemical, clinical 
(hirsutism/acne), or both – but without reference to ovarian 
morphology. The Rotterdam ESHRE/ASRM-Sponsored 
PCOS Consensus Workshop Group stated that if any 
two of these criteria such as CA, hyperandrogenism, and 
polycystic ovaries on ultrasonographywere present then 
it can be considered as PCOS. In disparity ,  Androgen 
Excess Society suggested that hyperandrogenism 
(clinical and/or biochemical) is an important criteria 
and when it is presentalong with ovarian dysfunction 
(oligo-anovulation and/or polycystic ovaries) it can 
be considered during the diagnosis of PCOS.For 
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confirmation of this syndrome, diseases which mimics 
the clinical features of PCOS such as thyroid disorders, 
hyperprolactinemia, and nonclassical congenital adrenal 
hyperplasia should be ruled out 10

ETIOLOGY AND PATHOPHYSIOLOGY

The etiology and pathophysiology of PCOS are 
based on interaction between genetic, metabolic, 
fetal, and environmental factors. Though research 
suggests that the disease is originated in the intrauterine 
atmosphere, indicating the importance of genetic 
factorsFranks and Berga et al. proposed that genetic 
factors are partially involved in the etiology of PCOS. 
Later , Abbott et al. stated that the clinical characteristics 
of PCOS may emerge as a result of genetically 
determined hypersecretion of androgens by the ovary. It 
might even have a relationship with many other factors, 
such as socioeconomic conditions, ethnic background 
, diet, physical activity, and lifestyle. King proposed 
certain pathophysiological mechanisms of PCOS such 
as modified  gonadotropin-releasing hormone secretion, 
deformity in androgen synthesis, and  IR development . 
One of the excellent theory to explain the pathogenesis 
of PCOS is :

Increased luteinizing hormone (LH) levels and 
normal or low follicle-stimulating hormone (FSH) 
levels.11

According to Qiao and Feng, decreased  FSH 
secretion , raised  LH secretion, hyperandrogenemia of 
ovarian or adrenal origin, and hyperinsulinemia with 
IR are the extraovarian factors for PCOS pathogenesis. 
Intraovarian factors are increased androgen levelswhich 
affect follicular development, ovarian development, and 
meiotic maturation. Vitamin D deficiency provokes the 
development of IR and impaired glucose tolerance in 
obese PCOS patients.12 

POLYCYSTIC OVARY SYNDROME AND 
SYSTEMIC DISEASES

Metabolic Syndrome, Insulin Resistance, And 
Type II Diabetes Mellitus 

Metabolic syndrome comprises of IR, obesity, 
hypertension, and hyperlipidemia.  Lim et al., 
conducted a meta-analysis,13 according to which 
obesity may aggravate existing clinical, hormonal, and 
metabolic features in women with PCOS. Nicandri and 
Hoegerdescribed that the percentage of obesity in PCOS 
is above 60%. The incidence of IR in PCOS ranges from 
50% to 70%.IR associated with abdominal obesity raises 
the risk of type 2 diabetes in PCOS. 

Cardiovascular Diseases

Patient with PCOS are at higher risk for CVDs, 
particularly those with, dyslipidemia, hypertension, and 
hyperinsulinemia at an younger age compared to women 
without PCOS. According to Wild et al.,women with  
PCOS have lower high-density lipoprotein cholesterol 
and higher triglyceride and low-density lipoprotein 
cholesterol levels than women without PCOS . He then 
conducted a study 14suggesting that there is a great 
chance of hypertension in patients with PCOS. PCOS 
patients have more extensive coronary artery disease. 
Greater incidence of coronary artery calcium scores and 
carotid intima-media thickness in young patients with 
PCOS proposes an increased susceptibility of subclinical 
vascular disease than normal women. 

Other Systemic Disorders 

· Endometrial cancer

· Pregnancy complications, including 
miscarriages, gestational diabetes, and preeclampsia

POLYCYSTIC OVARY SYNDROME AND 
PERIODONTAL DISEASES 

The mechanisms connecting these two disease 
entities are not entirely understood but it  involvesdifferent 
aspects of inflammation. 

PathogenesisRelating Polycystic Ovary 
Syndrome and Periodontitis  
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PCOS is correlated with low-grade systemic 
inflammation and is marked by elevation of certain 
markers of inflammation such as C-reactive protein 
(CRP), proinflammatory cytokines and chemokines such 
as interleukin 18 (IL-18), monocyte chemoattractant 
protein-1 and macrophage inflammatory protein-1, and 
white blood count. Moreover higher oxidative stress 
and its biomarkers proposes PCOS as an inflammatory 
disease. Periodontitis is a chronic inflammatory disease 
, since inflammation is the key factor it is associated 
with  various systemic diseases. Certain inflammatory 
cytokines including tumor necrosis factor α (TNF-α), 
IL-1 β, IL-6, leptin, adiponectin, and resistin and 
signalling pathways such as (IKKβ/NF--B) Inhibitor 
of nuclear factor kappa-B kinase sub unit beta/Nuclear 
Transcription factor kappa-B pathway, c -Jun N-terminal 
kinase (JNK) pathway, and inflammasome pathway, link 
low-grade inflammation to IR, an important feature of 
PCOS. IL-1β triggers IR by impairing insulin signalling 
in peripheral tissues and macrophages, causing reduced 
insulin sensitivity of β-cells and possible impaired 
insulin secretion. IL-6 induces IR by producing glucose 
transporter-4 (GLUT-4) and insulin receptor substrate-1 
(IRS-1) and by blocking the phosphoinositide 3-kinase 
(PI3K) pathway.CRP is an important marker of 
inflammation secreted under the stimulatory control of 
proinflammatory cytokines such as IL-6 and TNF-α. 

Higher CRP levels are found in many systemic 
diseases such as  PCOS, which is related to low-grade 
chronic inflammation, linked to IR, that plays a role in 
syndrome pathogenesis involving hyperinsulinemia. 
Periodontitis patients have increased serum CRP 
levels and proinflammatory cytokines such as TNF-α 
and IL-1 in serum and/or gingival crevicular fluid 
(GCF).48 The elevated serum levels of CRP and other 
proinflammatory conditions, in chronic infections such 
as periodontitis may provoke systemic inflammation 
and oxidative stress causing  IR, which are the features 
of PCOS. Proinflammatory cytokine IL-6 (hormonally 
regulated) stimulates the hypothalamic– pituitary–
adrenal axis during inflammatory stress, and higher 
levels of IL-6 are correlated with obesity and IR, which 
is associated to PCOS. Rahiminejad etal. conducted a 
case–control study 18proposing a greater incidence  of 
periodontitis in nonobese women with PCOS compared 
to systemically healthy women and also stated that 
systemic inflammation can be a attributing factor. 

Porwal et al., conducted a cross-sectional study 
19where a higher prevalence of periodontitis is noted 
in patients who are recently diagnosed with PCOS than 
individual under treatment for PCOS and systemically 
healthy females. Furthermore , serum levels of 
high-sensitivity C-reactive protein (hsCRP) , a marker 
for systemic inflammation were higher in females with 
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recently diagnosed PCOS compared to systemically 
healthy women and females on medical treatment for 
PCOS. IL-17 cytokines causes atherosclerosis as a 
complication related to PCOS.WBC count , a marker 
of low-grade inflammation is related to several  chronic 
inflammatory conditions. Likewise increased  white 
blood cell count can be seen in chronic periodontitis 
patients.From the above collected data, it can be noticed 
that components of inflammation plays a vital role in 
association of   PCOS and periodontal disease. 

Oxidative Stress 

Oxidative stress and inflammationare closely related 
pathophysiological processes. Higher oxidative stress is 
linked with obesity, diabetes mellitus, metabolic syndrome, 
and atherosclerosis. Oxidative stress biomarkers were 
detected in peripheral blood of chronic periodontitis and 
PCOS patients. Two meta-analyses20indicateshigher 
levels of oxidative stress biomarkers in both the 
diseases, particularly malondialdehyde and lower levels 
of antioxidants. Moreover women with PCOS had raised  
myeloperoxidase and nitric oxide (NO) levels in GCF 
including unaltered serum NO levels. This suggests  a 
local/periodontal oxidative stress and therefore it was 
decided that gingivitis is a common observation in 
patients with PCOS and that local/periodontal oxidant 
status appears to be affected in PCOS. 

Oral Microbiota 

The hormonal changes in PCOS controls the salivary 
levels of putative periodontal pathogens and/or their 
systemic antibody responses, particularly in gingivitis. 
This is due to the accumulation of active progesterone 
and estrogen in the periodontium , which supplies the 
essential nutrients necessary  for the bacterial growth. 
The lipopolysaccharides from periodontal organisms 
in subgingival plaque produces significant amounts of 
IL-1 and TNF-α, and chronic upregulation of cytokines 
triggers the state of IR, which is a feature of PCOS. Akcalı 
et al. 21proposed that  comparatively increased salivary 
levels of Porphyromonas gingivalis and Fusobacterium 
nucleatum  are seen in patients with PCOS and gingivitis 
than healthy controls and patients with PCOS and 
without gingivitis. This signify that PCOS may have 
an improved effect on the levels of P. gingivalis and F. 
nucleatum and their association with gingivitis. Serum 

antibody levels to P. gingivalis, Prevotella intermedia, 
and Streptococcus oralis are higher in patients with 
PCOS.

Role of Hormones 

Modification of various hormone levels in the body 
can be observed in PCOS females. Female sex steroid 
hormones plays a vital role in progression of  periodontal 
disease and periodontal and implant wound healing. 
Gingiva is capable of  metabolizing  hormones such as 
estrogen and progesterone. Furthermore, gingival tissue 
exhibits receptors for such hormones and it is decided 
as a target organ for their direct action.These hormones 
acts on gingival cells by altering the effectiveness of the 
epithelial barrier to bacterial injury or by affecting the 
collagen maintenance and repair. 

Obesity

Obesity is the chief risk factor for diabetes, CVD, 
and periodontal disease. Similarly , its predominance in 
PCOS is raising and it is above 60%.Studies have stated 
that a raise in the abdominal fat in patients with PCOS 
is in charge for hyperinsulinemia and IR compared 
with weight-matched controls.23Data from a systematic 
review denotes  that increase in waist circumference, 
serum lipid levels, and incidence of subcutaneous fat 
might increase the  risk for periodontitis.23

Vitamin D Deficiency

Vitamin D plays a major role in modulation of skeletal 
and mineral homeostasis and has anti-inflammatory and 
immunomodulatory effects. Many scientists suggest that 
Vitamin D supplementation is necessary in maintenance 
of periodontal health.24 This is due to the direct 
effects on bone metabolism, antibacterial effects on 
periodontopathogens, and elimination of inflammatory 
mediators that donate to the periodontal destruction. 
Vitamin D is observed in patients with PCOS and it 
may be attributed to the polymorphisms in Vitamin D 
receptor (VDR) gene, such as Cdx 2, Taq1, Bsm1, Apa1, 
and Fok1, which play a crucial role in insulin secretion 
and sensitivity in PCOS women. Similarly, VDR gene 
polymorphisms are related to  chronic periodontitis, 
and VDR genotype is recommended as a risk factor for 
chronic periodontitis.25
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Treatment

· Medications involving metformin, clomifene, 
letrozole, and gonadotropins.

· Recent research is done to detect the efficiency 
of certain anti-inflammatory supplements such as omega 
3 fatty acids,

· Vitamin D, and curcuminand antimicrobials 
such a doxycycline26to reduce the androgen levels, 
modify the IR index, to reduce the inflammatory burden 
causing periodontal diseases. But there is no evidence to 
ensure their benefits 

Conclusion 

We can derive a conclusion that PCOS might 
aggrevate the periodontal condition through plaque, 
various pathophysiological links, namely, low-grade 
systemic inflammation, oxidative stress, IRand systemic 
hormonal levels.  According to the suggestions , 
periodontal disease induces chronic subclinical 
inflammation causing  IR, initiating the development of 
type 2 diabetes, which acts as an important feature in 
PCOS. Therefore ,we can consider that there is a two-way 
relationship between PCOS and periodontal disease. 
Furthermore studies are needed to establish a powerful 
relation between  two diseases which will be useful in 
early diagnosis, treatment, and prevention of long-term 
sequelae.  Especially, health-care professionals, 
gynaecologists, and endocrinologists should cheer up the 
patients with PCOS in maintaininghealthy oral hygiene 
and a visit to dentist for eradicating periodontal problems 
since hormonal imbalance affects the susceptibility to 
plaque-induced periodontal disease.  
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Abstract
The biologic behavior of the oral lesions can be determined by their active phases of cell division, cells 
entering the cell cycle and their proliferation. AgNORs (argyrophilic nucleolar organizer regions) staining 
is the one of the cytochemical technique used to evaluate the cell proliferation of oral lesions. Tumor cells 
in premalignant and malignant conditions usually exhibits a rise in synthesis of abnormal proteins and 
proportionately there is a increase in the AgNOR material. The aim of this study was to review the concepts 
of proliferative activity of cells of malignant and premalignant conditions through the AgNORs staining 
procedure and thereby proving the usefulness of AgNORs in diagnosing the oral lesions.
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Introduction

In a cell, the nucleus plays an important role in the 
proliferative activity and synthesis of proteins. Nucleolar 
organizer regions(NORs) are the loops of DNA present 
in the nucleoli of cells possessing the genes that 
transcribe for synthesize of rRNA [1]. These Nucleolar 
organizer regions(NORs)  correspond to secondary 
constrictions of metaphase chromosomes of eukaryotic 
cells. These Nucleolar organizer regions(NORs) are 
believed to be the centre for proliferative activity of the 
cell and these are located on the short arm of acrocentric 
chromosomes 13, 14, 15, 21, and 22  [2]. Nucleolar 
organizer regions(NORs) are associated with certain 
acidic, argyrophilic, non histonic proteins called NOR-
associated proteins (NORAPs) [3].

These NOR-associated proteins (NORAPs) are 
demonstrated by colloidal silver, which makes bond 
with these proteins and these resultant silver stained 
reaction products are argyrophilic nucleolar organizer 
regions (AgNORs). In normal  epithelial cells, the 
AgNORs are tightly packed within the nucleoli and 
are not identifiable. But in cases of neoplastic cells, 
nucleolar disaggregation may occur which may result in 

the dispersion of individual AgNOR. AgNOR correlates 
with the proliferative rate of the cell, as can be estimated 
by Ki-67 and the percentages of the S phase cells and the 
mitotic cells[2].

AgNOR staining procedure has found with many 
advantages such as simplicity, low cost, ease of use, 
specificity, good correlation with proliferative markers 
when compared to other histopathological staining 
procedures. After silver staining procedure, the 
AgNORs can be identified as black dots throughout the 
nucleolar area [1]. NORs reflects protein synthesis and 
are well known to get increase in  their count in cases of 
premalignant and malignant conditions [3]. 

There are several studies have proved that AgNOR 
counts in their quantitative terms can be used to 
differentiate between benign and malignant lesions [4-

7]. Whereas some studies have shown that qualitative 
representation of AgNOR such as morphological 
characteristics, shape, size and the pattern of distribution 
determines the proliferative activity of the cell and 
thereby used as a marker of malignant or premalignant 
lesions [8,9]. The interphasic NORS can be clearly 

DOI Number: 10.37506/ijfmt.v14i4.11711
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examined at the light microscope level by using a 
silver reaction which stains the acidic proteins of the 
NORS (RNA Polymerase 1 upstream binding factor, 
Topoisomerase 1, Nucleolin, Fibrillin, C23 protein and 
B23 protein) on routinely used histopathological and 
cytological tissue samples [10].

ARGYROPHILIC NUCLEOLAR ORGANIZER 
REGION STAINING PROCEDURE:

According to Crocker and Nar, the biopsy specimens 
are subjected to routine paraffin sectioning at 4 µm 
thickness after fixation with 10% formal saline. The 
sections are then deparaffinized in xylene and hydrated 
through decreasing grades of ethanol to double distilled 
deionized water. The sections were then reacted with 
freshly prepared silver colloidal solution (1 part by 
volume of 2% gelatin in 1% formic acid and two parts 
by volume of 50% aqueous silver nitrate solution) in 
a closed coplin jar for 35 min at room temperature, 
while ensuring that a dark environment was maintained 
throughout the reaction time. The silver colloidal solution 
was washed with double distilled ionized water. The 
sections were then treated with 5% sodium thiosulphate 
for 5 minutes and washed in double distilled deionized 
water, dehydrated through increasing grades of alcohol, 
cleared in xylene and mounted[11].

ARGYROPHILIC NUCLEOLAR ORGANIZER 
REGION COUNTING (QUANTITATIVE 
ASSESSMENT):

One hundred epithelial cells should be counted in 
each specimen under×100 oil immersion objective of 
the light microscope following in a zigzag manner. A 
standardized mean for the enumeration of NORs in the 
histological sections was proposed by Crocker et al[12]. 
By careful microscopic examination, AgNOR dots 
should be counted. While counting, both intranucleolar 
and extranucleolar dots should be  included in the 
counting regime and where two or more dots were so 
closely aggregated within a nucleolus, the aggregate 
should be recorded as one. Whereas in some areas 
the closely aggregated dots separated by a halo of 
nucleoplasm, then the dots are counted separately[13]. 

ARGYROPHILIC NUCLEOLAR 
ORGANIZER REGION TYPES (QUALITATIVE 
ASSESSMENT):

Three types of AgNOR products are identified in 
histological sections according to Warnakulasuriya and 
Johnson[14]: 

• AgNORs-Type I– Single or few large dots within 
the nucleus representing the nucleolus 

• AgNORs Type II– Discrete small dots within the 
nucleolus 

• AgNORs Type III– Fine black dots dispersed 
throughout the nucleoplasm.

Discussion

The neoplastic cells generally show a marked 
increase in the synthesis of normal and abnormal 
products of the cells such as proteins which results in 
significant rise in AgNOR material.  The AgNOR counts 
increase with increased cell ploidy and with increased 
transcriptional activity in the stages of active cell 
proliferative phases[15]. The stage of the cell cycle, the 
transcriptional and metabolic activity of the cell or the 
number of NOR-bearing chromosomes determines the 
variations obtained in the size and number of AgNOR 
dots. In a rapidly and actively proliferating cell, there 
is a disorganized distribution of chromosomal and 
AgNORresulting in the formation of multipleand 
dispersed nucleoli. In addition, in these cells there is 
a disorganized nucleolar aggregation resulting in the 
increased AgNOR count, regardless of the ploidy state 
of the cell[2].

AgNORs have found greater application in the tumor 
histopathology in determining the growth potential 
and malignant potential of tumors, in differentiating 
between benign and malignant neoplasms, to assess 
the prognosis[16-19] and also to evaluate the risk of 
recurrence[20]. In oral pathology, AgNORs play as 
auseful tool in differentiating between odontogenic cysts 
and tumors, to distinguish recurrent and nonrecurrent 
giant cell lesions of the jaws, determining the biologic 
behaviour of OSMF, differentiating oral squamous cell 
carcinoma from benign and reactive lesions, in detecting 
incipient cellular alterations [21-25]. AgNORs have also 
proved to be useful marker of tumor progression, predict 
the response of tumor to treatment, and to detect residual 
viable tumor [26,27}.
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AgNOR count is useful in determining the 
differences between various grades of malignancies 
[3]. There is a study showing increase in the AgNOR 
count from well differentiated squamous cell carcinoma 
thoroughly moderately grade and reaches peak in poorly 
differentiated squamous cell carcinoma.

According to Sandhya Panjeta Gulia et al, their study 
proved that the mean AgNOR count showed a linear and 
significantly increasing in nature as the histopathological 
grade of the tumour increased (p<0.05) [2]. According to 
the study of Khushbhu et al, the Mean AgNOR count 
increased in the following sequence: i.e OSMF with 
mild dysplasia, leukoplakia with mild dysplasia, OSMF 
with moderate dysplasia, leukoplakia with moderate 
dysplasia and squamous cell carcinoma. In qualitative 
assessment, most of the sample present with Type II 
AgNOR pattern while Type III AgNOR pattern was 
found to be increasing with the increase in the grade of 
dysplasia [1]. 

According to the study of Elangovan et al, in a 
quantitative assessment, there is a  difference present 
between the number of AgNORs counts between the 
normal mucosa, inflammatory lesions, and carcinomas, 
but the premalignant lesions show almost equalnumber 
of AgNOR count to normal mucosa. The number 
of AgNORs was found to be related to epithelial 
proliferation. In a qualitative assessment, morphological 
characteristics determines that there is no difference 
between normal mucosa and inflammatory lesion were 
alike, but the premalignant and malignant lesions showed 
significant differencefrom normal, with a increased 
degree of AgNOR pleomorphism being observed in 
carcinomas[3].

Conclusion

On analysing the various studies, there is a 
standard conclusion remains that AgNOR quantity is 
directly proportional to the proliferative activity of the 
cell and reaches its peak in malignancy. Qualitative 
characteristics of AgNOR is also useful to differentiate 
between hyperplastic, premalignant, and malignant 
lesions.AgNOR technique can definitely be used as a 
supportive tool to the routinely performed haematoxylin 
and eosin staining and that it will help in the prognosis 
and the therapeutic decision making in squamous 
cell carcinomas of the upper aerodigestive tract. In 

future, more studies need to be carried out to prove the 
usefulness of AgNOR technique as a supplementary tool 
in diagnosing the premalignant and malignant lesions, 
deciding the treatment plan and in evaluating the 
prognosis of the patients.  
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Abstract
Endocrine system regulating hormonal function is one of the most important system of the body. Dysregulation 
in which can directly affect the oral cavity. Their systemic involvement also sometimes affects the oral 
health. Though other than diabetes mellitus and thyroid disorders rest of the hormonal diseases are rare but 
not non-existent. So a proper knowledge about the clinical presentations should be kept by the dentists to 
avoid any risks and difficulties regarding their diagnosis. Conditions like burning mouth, dry oral cavity, 
and altered tastes can also be an after effect of menopause should be ruled out by dentist before coming to a 
definitive diagnosis. Careful counseling of the patients especially women regarding their conditions should 
be done by keeping in mind the psychological stress they undergo during that stage of life. So this review 
circulates around the oral manifestations due to hormonal imbalance in a human body and post menopausal 
women.
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Introduction

Metabolism, growth, development, tissue function, 
sexual function, reproduction, even sleep and mood in a 
human body are all controlled by a group of glands called 
endocrine glands collectively can be termed as endocrine 
system. These are also called a ductless  glands because 
of their ability to directly secrete in blood and interstitial 
spaces. Diabetes Mellitus and Thyroid Disorders are two 
of the most common endocrine disorders a dentist faces 
in day to day practice but apart from that other hormonal 
disorders though rare can also show oral manifestations 
which if not given proper care can pose risks and 
difficulties in diagnosing and treating the patients. 
Following are various oral and perioral presentations by 
different endocrine disorders.

PITUITARY GLAND

Considered to be the Master Gland of Endocrine 
system. Disorders occur generally in both cases of 
Hyperpituitarism and Hypopituitarism.

HYPERPITUITARISM : Excessive secretion 
of one or more hormones produced by the pituitary 
gland. Excess of growth hormone production results 
in Gigantism or Acromegaly. When increasing growth 
hormone production occurs prior to epiphyseal plate 
fusion Gigantism results but if it happens following to 
the closure then Acromegaly occurs.

GIGANTISM : Characterized by symmetrical 
abnormal growth of parts of body. Maxillofacial 
abnormalities include, Mandible prognathism, frontal 
bossing, dental malocclusion and interdental spacing 
etc. Often intraoral radiograph shows radicular 
hypercementosis.

ACROMEGALY : On the other hand Acromegaly 
is characterized by enlargement of specific part of body 
mainly involving face and extremities sometimes specific 
organs, resulting to systemic manifestations. Some of 
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the Orofacial Presentations are like glabella protrusion 
and increase in anterior face height are commonly seen. 
As a result of excessive growth hormone production 
deposition in periosteal bone take place which in turn 
leads to facial abnormalities like Prognathic Mandible 
and thickening of jaw bones.

Other Oral Manifestations: Interdental spacing, 
aperthognathia, macroglossia sometimes leading to 
buccal tipping of anteriors[1], hypertrophy of palatal 
tissues which may result or initiate sleep apnoea.

RADIOGRAPHIC FINDINGS IN ACROMGALY: 
Shows Taurodontism characterized by enlarged body 
and pulp chamber of tooth in expense of root, downward 
advancement of mandible, commonly found in male. On 
the contrary female patients show prevalence to anterior 
crossbites, extension of ascending ramus, downward 
displacement of mandible, edge to edge bite, bimaxillary 
alveolar protrusion[2].

HYPOPITUITARISM

Pituitary dwarfism, a well known condition which 
is mainly caused due to failure of the body to use 
the growth hormone secreted by the pituitary gland. 
Etiology may be congenital or acquired. Deficiency in 
the hormone production can be the result of less or no 
synthesis of hormones, or insufficient absorption by the 
involved tissues[3].

CRANIO-FACIAL PRESENTATIONS: In 
comparison to normal, patients suffering from this 
disorder have much smaller sized maxilla and mandible. 
Often they suffer from delayed development of root 
which eventually prolongs the time of eruption of teeth 
[1]sometimes there is discrepency in the shedding time of 
deciduous teeth also  which can be extended for several 
years too. Dental malocclusion is a very common feature 
in pituitary dwarfism. Generally due to the smaller size of 
the jaws little spaces are there to incorporate all the teeth 
which are normally present in one healthy individual, 
thus leading to malocclusion [4].Absolute absence of 
wisdom tooth bud is not an uncommon characteristic 
of this disorder. Apart from that agenesis and single 
maxillary central incisor can also be seen[2].

THYROID GLAND DISORDERS:

Disorder can be divided into hypothyroidism and 

hyperthyroidism.

ORAL MANIFESTATIONS IN 
HYPOTHYROIDISM: Dysgeusia or distortion of taste 
sensation can be seen in children and young patients. 
They generally come up with complaint of foul or 
metal like taste sensation. Along with that thick and 
puffy lips are also reported. Myxodema  seen in mainly 
adult patients where deposition of water and protein 
takes place resulting in larger lips and macroglossia. 
Sometimes swelling of face which is usually non-pitting 
type is also seen in these patients [5]. Prevalence of 
periodontal diseases also is there.

ORAL MANIFESTATIONS OF 
HYPERTHYROIDISM: Acceleration in teeth eruption 
is one of the common manifestations in children with 
hyperthyroidism. Apart from that osteoporosis involving 
both maxilla and mandible, there is increase in caries 
and periodontal index rate, often complaints associated 
with burning sensation in tongue. Associated systemic 
disorders like Sjogren’s   syndrome and systemic lupus 
erythematosis is also noted [6] .

DISORDERS OF PARATHYROID GLAND : 

Oral manifestation differs mainly on the basis of 
production of parathyroid hormone from the parathyroid 
gland. Parathyroid gland regulates the mineralization 
of hard tissue of human body like bone and teeth by 
its known action on the metabolism of calcium and 
phosphorus.

ORAL MANIFESTATIONS IN 
HYPERPARATHYROIDISM: Commonly found 
abnormalities with hyperactive parathyroid gland are 
brown tumor, lessening of bone density, calcification 
of soft tissue and abnormal dentition which mainly 
consist of various developmental defects, discrepansies 
in dental eruption, often migration of teeth leads to 
malocclusion resulting in considerable spacing which 
can be considered as a first sign of this disease. 

RADIOGRAPHIC INTERPRETATION: 
Sometimes pseudocystic lesions are also seen as 
radiographic findings. Often radiolucency at the 
periapical area of teeth is misdiagnosed as radicular cyst 
or granuloma many times. Typical medullary trabecular 
pattern and the radiopaque pattern which often termed as 
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clear“ground glass”can be seen[7] .

ORAL MANIFESTATIONS IN 
HYPOPARATHYROIDISM: Hypoparathyroidism 
is due to the less or absent of parathyroid secretion 
which results in decrease in serum calcium level and 
increase in serum phosphorus concentration. Commonly 
encountered dental abnormalities include enamel 
hypoplasia, delayed eruption often resulting in absence 
in eruption of multiple teeth.Common dental features 
noted in this disease are abnormalities like enamel 
hypoplasia,  shortened tooth roots,  hypodontia etc.  
Developmental delay of dentition, mandibular tori and 
fungal infections like chronic candidiasis can also be 
seen. Often paraesthesia of tongue or lip is also found. 
“Chvostek sign” characterized by twitching of facial 
muscle around the mouth caused by sharp tapping over 
the facial nerve in front of the ear is sometimes seen[8].

ADRENAL GLAND DISORDERS

ADDISONS DISEASE: Insufficient secretion of 
glucocorticoid and mineralocorticoid from adrenal 
cortex leads to adrenal disease or can be called adrenal 
insufficiency.Appearance of pale brown or deep 
chocolate pigmentation of the oral mucosa which 
extends on the angle of the mouth or may develop on 
gingiva, tongue and lips[9].

CUSHING SYNDROME: Increased production of 
glucocorticoids from adrennal cortex results in Cushing 
syndrome. Stunted development in both skeletal and 
dental structure can be seen. Often pathological fractures 
due to decreasing bone density occur. In radiograph 
often DISORDERS OF PANCREAS:

DIABETES MELLITUS: One of the common 
Endocrine disorders characterized by chronic 
hypergycemia affecting the metabolism of carbohydrate, 
proteins, and lipid.

ORAL MANIFESTATIONS : Dry mouth, 
prevalence of dental caries, periodontal diseases, 
gingivitis, oral candidiasis, burning mouth syndrome, 
Taste disorders, mucormycosis, aspergillosis, oral 
lichen planus, geographic tongue, fissured tongue and 
most importantly delayed wound healing and incresed 
rate of infection, salivary dysfunction, benign parotid 
hypertrophy, some neurosensory disorders leading to 

change in taste perception, tooth eruption discrepancy 
etc[10] .

ORAL HEALTH IN WOMEN UNDERGOING 
MENOPAUSE :

According to WHO (World Health Organization), 
Menopause is considered to be one year without flow  
irrespective of any pregnancy or therapy in women of 
or more than 40 years of age. Premenopause generally 
considered within the age of 35 to 39 years when fertility 
and abundancy starts to decrease with the first presentation 
of ovarian follicle reduction inspite of having no change 
in menstrual flow. Perimenopause indicates the year 
immediately before and after menopause[11].

ROLE OF ESTROGEN ON ORAL CAVITY : 
Rapid decrease in the level of Estrogen affects the bone 
greatly since estrogen plays important role in reducing 
the osteoclastic activity by bringing their apoptosis. 
Reduction of the level thus decreases the bone density. 
Since estrogen receptors can be observed in gingiva, 
salivary gland and buccal mucosa, reduced salivary flow 
or xerostomia can also be caused by this reduction in 
estrogen level according to some investigators[12,13,14] .

ORAL MANIFESTATIONS 

1. BURNING MOUTH SYNDROME: It occurs in 
more than one oral site. Often patient describes the pain 
as bilaterally symmetrical. Patient complaints having 
pain mostly in anterior two-third, lateral and dorsum of 
the tongue, anterior hard palate and mucosa of lower lip, 
alteration of the taste can also occur. Onset of occurrence 
is between 3 years to 12 years of menopause. Mucosa 
characterized by dry and shiny ginigiva often can be 
called as menopausal gingivostomatitis, accompanied 
by sometimes, reduced salivary flow, taste alteration 
and burning sensation. Bitter taste generally complained 
by the patients especially in the tip of the tongue and 
after it fades away only burning sensation stays. Most 
commonly lowered estrogen level is thought to be the 
reason behind burning mouth syndrome though stress 
and anxiety also have connection with its occurrence 
[13,15].

2. DRY MOUTH (XEROSTOMIA) : it is nothing 
but oral dryness sometimes with hyposalivation but not 
always. According to many studies and researches, 25 
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to 50%women are more prone to xerostomia than men 
and cause of that is also estrogen. It is seen than saliva 
composition and reduced salivary flow is also estrogen 
dependant so women in perimenopausal to manopausal 
stage experience dry mouth sometime consequently 
which is often associated with bitter taste and halitosis or 
bad breath. The salivary samples of these patients when 
assessed with their blood samples significant amount of 
steroid hormones can be found which is mostly estrogen. 
It has been noted that altered psychological stress has 
a connection with their oral manifestations which is 
considered to be one of the prime reasons for the change 
in salivary flow indicating sympathetic activation on 
salivary flow [16].  

3. PAINFUL MOUTH (STOMATODYNIA): 
Mostly associated with dry mouth. Presence of 
mandibular dysfunction, oral ulcerations and diffuse 
gingival atrophy can also be the reason of painful mouth. 
Sometime certain nutritional deficiencies, chronic 
candidiasis, pernicious anemia can also be the cause 
behind stomatodynia[13].

4. PERIODONTITIS: Often manifests as tooth 
mobility, abscess, and tooth loss. The symptoms are often 
insidious until in the later stage of life. Can be considered 
to be associated with osteoporosis though both of them 
are bone resorptive disease. Endocrine system especially 
the hormones like estrogen, progesteron, gonadotropin 
plays an important role in microcirculatory system. The 
alteration in hormonal imbalance especially the estrogen 
affects greatly the gingiva often causing atrophy, 
changes in keratinization, cellular differentiation. 

5. OSTEOPOROSIS: It is as a result of reduced 
osteoclastic activity of estrogen in bone. Both bone 
forming cells, osteoblast and bone resorbing cells, 
osteoclast has estrogen receptor sites. When the estrogen 
level falls the osteoclast cells by sensing the reduction 
in the level start to enhance their activity on the other 
hand the osteoblasts by sensing the paucity in estrogen 
level starts to decline the level of their activity resulting 
in unbalanced bone resorption and formation [19]. This 
affects greatly as the rate of trabecular and cortical bone 
resorption exceeds the rate of trabecular and cortical 
bone formation. Thus new formed bone density reduces 
greatly which often leads to pathological fractures which 
are often accompanied by pain[17,18].

6. LICHEN PLANUS: No direct correlation has 
been found with lichen planus and women in menopause 
but this mucocutaneous disease has its own predilection 
towards women in the ratio of 3:2[21].

7. EATING DISORDERS: Characterized by 
abnormal food intake whether it is very less or excessive. 
It is believed to be related to the psychological stress 
of the woman in menopause. Often they indulge in self 
inducing vomiting or regurgitation of gastric contents. 
Oral manifestation of these patients include smooth 
erosion of enamel, their tendency to engage pen or comb 
to induce vomiting, angular cheilitis, trauma caused by 
fingers on oral mucosa, erythema[20].

Conclusion

Endocrine system regulating hormonal function 
is one of the most important system of the body. 
Dysregulation in which can directly affect the oral cavity. 
Their systemic involvement also sometimes affects the 
oral health. Though other than diabetes mellitus and 
thyroid disorders rest of the hormonal diseases are rare 
but not non-existent. So a proper knowledge about the 
clinical presentations should be kept by the dentists 
to avoid any risks and difficulties in their diagnosis. 
Conditions like burning mouth, dry oral cavity, and 
altered tastes can also be an aftereffect of menopause 
should be ruled out by dentist before coming to a 
definitive diagnosis. Careful counseling of the patients 
especially women regarding their conditions should be 
done by keeping in mind the psychological stress they 
undergo during that stage of life.  

Ethical Clearance – Not required since it is a 
review article 

Source of Funding – Nil 

Conflict of Interest – Nil 

Reference
1.  Shafers. Text book of oral pathology. 6thedition. 

Elsevier Inc, 647-650
2.  Gaurav A, Shikhah A, Urvashi S, Mullana, Nitul 

J. Oral Manifestations In Pituitary Disorders. 
International Journal of Clinical Cases and 
Investigations. 2011; 2(6):13:17.

3.  H. Kjellberg, M. Beiring, and K. A. Wikland, 



Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4      1329

“Craniofacial morphology, dental occlusion, tooth 
eruption, and dental maturity in boys of short stature 
with or without growth hormone deficiency,” 
European Journal of Oral Sciences, vol. 108, no. 5, 
pp359–367, 2000.

4. Kosowicz J, Rzymski K. Abnormalities of tooth 
development in pituitary dwarfism. Oral Surg Oral 
Med Oral Pathol. 1977; 44(6):853-63.

5. Arunkumar KV, Kumar S, Deepa D. Brown tumor in 
mandible as a first sign of vitamin D deficiency: A 
rare case report and review. Indian J Endoc rMetab. 
2012; 16:310-5

6. Chandna S, Bathla M. Oral manifestations of thyroid 
disorders and its management Indian J Endocr 
Metab. 2011; 15:S113-6. 

7. Mittal S, Gupta D, Sekhri S, Goyal S. Oral 
manifestations of Parathyroid disorders and its 
dental management. J Dent Allied Sci. 2014; 3:34-
8.

8. Bridge AJ. Primary hyperparathyroidism presenting 
as a dental problem. Br Dent J. 1968; 124:172-6.

9. Shivaprasad KS, Dutta D, Jain R, Ghosh S, Satinath 
Mukhopadhyay S, Chowdhury S. Familial 
glucocorticoid deficiency presenting with 
generalized hyperpigmentation in adolescence. 
Report of three siblings. Indian J Endoc rMetab. 
2012; 16:S382-4.

10. Mauri-Obradors E, Estrugo-Devesa A, Jané-Salas 
E, Viñas M, López-López J. Oral manifestations of 
Diabetes Mellitus. A systematic review. Med Oral 
Patol Oral Cir Bucal. 2017; 22(5):e586-94.

11. World Health Organization. Research on the 

Menopause in the 1990’s Report of a WHO 
Scientific Group. Geneva, Switzerland: World 
Health Organization; 1996. p. 1-79

12. August M. Oral health implications of menopause. 
Menopause 2005;12:123-4

13. Meurman JH, Tarkkila L, Tiitinen A. The menopause 
and oral health. Maturitas 2009;63:56-62

14. Buencamino MC, Palomo L, Thacker HL. How 
menopause affects oral health, and what we can do 
about it. Cleve Clin J Med 2009;76:467-75

15. Klasser GD, Epstein JB. Oral burning and 
burning mouth syndrome. J Am Dent Assoc 
2012;143:1317-9

16. Wardrop RW, Hailes J, Burger H, Reade PC. Oral 
discomfort at menopause. Oral Surg Oral Med Oral 
Pathol 1989;67:535-40. 

17. Ben Aryeh H, Gottilieb I, Ish-Shalom S, David A, 
Szargel H, Laufer D. Oral complaints related to 
menopause. Maturitas 1996;24:185-9.

18. Alldredge BK, Koda-Kimble MA, Lloyd YY, 
Kradjan WA, Guglielmo BJ. Applied Therapeutics: 
The Clinical Use of Drugs. Philadelphia: Wolters 
Kluwer Health/Lippincott Williams and Wilkins; 
2009. p. 101-3.

19. Dempster DW, Lindsay R. Pathogenesis of 
osteoporosis. Lancet 1993;341:797-801

20. Mutneja P, Dhawan P, Raina A, Sharma G. 
Menopause and the oral cavity. Indian J Endocrinol 
Metab 2012;16:548-51.

21. Rajendran R, Sivapathasundaram B. Shafers Oral 
Pathology. 6th ed. India: Elsevier India; 2009. p. 
800. 



1330      Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4

An Infected Sac in the Mandible – A Case Report. 

Harshada Ragunathan1, Sankar Narayanan R2, Nalini Aswath3

1Senior Lecturer, Department of Oral Medicine and Radiology, Thaimoogambigai Dental College and Hospital,Dr. 
M.G.R. Educational and Research Institute, Chennai, Tamil Nadu, India, 2Reader, Department of Oral Medicine 
and Radiology, SreeBalaji Dental College and Hospital, Bharath Institute of Higher Education and Research, 

Chennai, Tamil Nadu, India, 3HOD and Professor,Department of Oral Medicine and Radiology, SreeBalaji Dental 
College and Hospital, Bharath Institute of Higher Education and Research, Chennai, Tamil Nadu, India 

Abstarct
Dentigerous cyst is the second most common cyst. It is usually associated with the impacted third 
molars, canines and premolars. Clinically they present with asymptomatic swelling, bony expansion and 
radiographically they are well defined and the larger cyst leads to destruction of bone later leading to 
pathological fracture. They are chances where this cyst can be misdiagnosed when seen only clinically 
withan infected tooth. Radiographic investigation is the gold standard in diagnosing the lesion and its extent 
for treatment planning. The protein content of the cyst fluid also helps in the diagnosis. Here is a case where 
the patient complained of a decayed tooth along with swelling in the left side of face and how the diagnosis 
changed after proper history and radiographic investigation.
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Introduction

Dentigerous cyst also called as Follicular cyst is 
the second most common odontogenic cyst. It is usually 
associated with maxillary and mandibular impacted 
tooth. Mandibular third molars, maxillary canines and 
mandibular premolars are involved most frequently. 
Rarely, a dentigerous cyst is associated with odontome, 
deciduous teeth and supernumerary teeth1.These 
affectmalesthan females at the ratio of 1.6:12.Clinically, 
it is often asymptomatic; it is discovered as an incidental 
radiographic finding or when acute inflammation, 
infection or swelling developswhere it appears as a 
well circumscribed, unilocular, usually symmetric 
radiolucency around the crown of an impacted tooth3. 
As normal follicular space is 3-4 mm, a dentigerous 

cyst can be suspected when the space is more than 5 
mm4. These cysts may also convert into ameloblastomas, 
mucoepidermoid carcinoma and squamous cell 
carcinoma 5.Dentigerous cyst can classified into 3 types 
based on the radiographic finding,here we report a case 
of one of its type.

Case Report

A 28 years old male, came to the hospital with the 
chief complaint of decayed tooth with swelling in the 
left side of his face for past 2 month which gradual 
progressed in size to attain the present size. There was no 
history of pain for past 1 and half month and slowly he 
experienced dull pain in associated region. He also gave 
no history of trauma or discharge from the associated 
region. 

DOI Number: 10.37506/ijfmt.v14i4.11713
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Image 1:

Swelling seen in left side of face.

Extra oral examination revealed a diffuse swelling 
in the left side of faceof size 5x4 cm approximately, 
extending from left side commissure of the lip anteriorly 
totragus of left ear posteriorly and superiorly 3 cm below 
the left lower eyelid to inferior border of the mandible. 
The swelling had a smooth surface and the skin over the 
swelling appears to be normal. On palpation it was firm, 
non-tender. There was local rise in temperature and the 
skin over the swelling was pinchable.A single solitary 
left Submandibular lymph node was palpable measuring 
approximately 0.5 x 05 cm in size, which was mobile, 
non tender and firm in consistency.

Intraoral examination also revealed dental caries in 
relation to 36 which was tender on percussion alongwith 
a solitary swelling in the attached gingiva which was 1x1 
cm in size. The swelling has a well defined margins and 
the surrounding area appears to be normal. On palpation 
it was soft in consistency, tender with no discharge. 38 
was partially impacted. 

Image 2:

Intraoral examination showing small solitary 
swelling in relation to 36.

Correlatingwith the chief complaint,intraoral 
and extraoral examination,a provisional diagnosis of 
Dentoalveolar abscess in relation to 36 was given with 
a differential diagnosis of odontogenic cyst or tumour 
and fibro osseous lesion.

Patient was advised for routine blood and radiographic 
investigation and biopsy. Hematologicalinvestigations 
revealed normal values.Orthopantomogram showed 
a well - defined arc shaped bone loss observed in left 
ramus of mandible which approximately 5x 4.5 cm in 
size extending from distal side of 38 cementoenamel 
junction to the coronoid process posteriorly with 
hallowing of the ramus. The periphery of the lesion 
was well-defined corticated with a curved outline which 
was smooth and also a  radiolucency involving enamel, 
dentin, pulp and at the periapical region of 36.

Image 3:
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OPG showing a well defined arc shaped bone loss extending from distal side of 38 Cemento Enamel Junction to 
the coronoid process.

DIFFERENTIAL DIAGNOSIS:

On the basis of clinical and radiological presentation differential diagnosis of Cystic ameloblastoma, Odontogenic 
keratocyst, dentigerous cyst,Fibro-osseous lesion and Central giant cell granuloma was given and patient was advised 
for Computer Tomograph.

Image 4.a)

Image 4.b)

CT showing large expansile lytic lesion in left retro molar region and anterior aspect on left ramus

A large expansile lytic lesion noted in left retro molar 
region and anterior aspect on left hemimandibular ramus 
measuring 3x2.5cm.  Wall of the lytic lesion appears 
deficient on the anterior, medial and lateral aspect of the 
lesion. Posterior margin of the lesion is lobulated. Air 
foci noted within the lesion. CT value ranges from -5 
to +25 HU. Periosteal reaction noted along the inferior 
and posterior border of the lesion. The lytic lesion also 
involves the lateral cortex with adjoining minimal soft 
tissue swelling. 

Suggestive of odontogenic keratocyst.

HISTOPATHOLOGICAL INVESTIGATION:

Incisional biopsy was done and the specimen was 
given for histopathological analysis.

The hematoxylin and eosin stained histopathological 
sections showed cystic lining epithelium and connective 
tissue capsule. The epithelium is 2-3 cell layer 
thickness non keratinized type. The fibrous connective 
tissue is moderately colonized with mild cellularity. 
The connective tissue shows diffuse dense chronic 
inflammatory cell infiltrate. Numerous endothelial 
lined blood vessels are noticed. Colonies of microbial 
organisms are seen. Deeper layer of connective tissue 
shows normal appearing bony trabeculae.Suggestive of 



Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4      1333

Infected Dentigerous Cyst.

The clinical presentation and further investigation lead to the final diagnosis of Infected Dentigerous Cyst in 
relation to 38.

Patient was advised for extraction of 38 and 36 along with complete enucleation of the cyst. Patient was recalled 
for review after 6 months.

Image 5 :

Post operativeOrthopantomogram showing healing lesion.

Discussion

About 20% and 24% in all the jaw cysts are 
dentigerous cysts6.Dentigerous cyst is the most common 
developmental cyst and the pathogenesis of it is unclear 
till now. There are various theories given for explaining 
the aetiology of dentigerous cyst. An Intra follicular 
theory in the development of dentigerous cyst, given by 
Shear suggests that the development of dentigerous cyst 
begins with the accumulation of fluid between the reduced 
enamel epithelium and the enamel, or between the layers 
of reduced enamel epithelium and enamel7. T h e 
dentigerous cyst is a type of development cyst originating 
from the reduced enamel epithelium with clinical feature 
of asymptomatic swelling and bony expansion.A small 
dentigerous cyst may be, clinically, asymptomatic and 
may be discovered on routine examination. Symptoms 
are seen when there is an increase to potential size 
by expansion of bone and, rarely, bone destruction 8. 
Here in our case patient experienced dull pain in last 
few days this may be because of the bone destruction. 
Radiographically this cyst are classified into three types 
as: Central type, when radiolucency encircles the crown 

of unerupted tooth; lateral type, which develops laterally 
along the tooth; and circumferential type, where cyst 
completely encircles the crown and root of the tooth 
9and  our case resembles lateral type.The cyst’s lining 
may contain areas of ortho-keratinization, ciliated 
cells, or mucin secreting cells. Because of this inherent 
ability for metaplastic change, some dentigerous 
cyst appear to progress to more aggressive lesions 
such as an odontogenic keratocyst, ameloblastoma, 
mucoepidermoid carcinoma or squamous cell carcinoma 

10. 

 There are many investigation for cyst which 
includes radiographic investiagetion like OPG, CT, 
ultrasonography, Aspiration, Biopsy, Serological 
Test. Although Radiographic investigation is the gold 
standard the content of the fluid also helps in diagnosis 
of the cyst.The odontogenic cyst fluid can be studied 
for their color, consistency, presence of cholesterol 
crystals, keratin flecks, and different protein fractions 
such as albumin, alpha and beta globulin, total protein 
content, and inorganic phosphates.The protein content 
of radicular cyst is highest which ranges between 5 to 11 
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g/dl, dentigerous cyst is between 5 to 8 g/dl and for OKC 
is <5 g/dl11. 

The treatment for the cyst differs based on its size 
and extent. Enucleation is the standard treatment for a 
dentigerous cyst along with extraction of the associated 
tooth12. Marsupialisation is recommended for a large 
cyst when a single draining may not be effective and 
complete removal of the surrounding structure is not 
desirable13. Scolozzi et al  recommended in his article 
that enucleation is better followed by an immediate bone 
grafting procedure for large cyst14.

Conclusion

Swelling in the face has many reasons. Cyst is one 
of among it. Dentigerous cyst is the prevalent cyst in 
the jaw that occurs in second to third decades of life. 
Dentigerous cysts may present with complications 
like pathologic fractures, transformation into true 
neoplasm5. So early diagnosis and proper investigations 
are necessary for increasing the success rate without any 
recurrence.
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Abstract
The discovery of Parathyroid hormone-related protein (PTHrP) was through its structural and functional 
homology with parathyroid hormone. It is secreted by cancers and it interacts with parathyroid hormone 
receptors in kidney and bone to cause humoral hypercalcemia of malignancy and paraneoplastic syndrome and 
plays an important role in cellular differentiation and proliferation, embryonic development, transepithelial 
calcium transport and in the regulation of smooth muscle contraction.Its intracrine, paracrine and endocrine 
modes of action play a central role in organogenesis and drives numerous physiologic and pathologic 
conditions.It is initially translated as a preprohormone which is posttranslationally processed to yield a 
family of mature secretory forms. The aminoterminal portion of the molecule is homologous to parathyroid 
hormone.As PTHrP plays a vital role in the regulation of endochondral bone development it was surmised 
that it could also serve as an ideal biologic skeletal maturity indicator to detect peak pubertal growth spurt.

Keywords: parathyroid hormone, endochondral, parathyroid hormone related protein 

Introduction

Parathyroid Hormone–related protein (PTHrP)
is a protein member of the parathyroid hormone 
(PTH) family secreted by mesenchymal stem cells and 
occasionally by cancer cells and that multiple steps in 
skeletal morphogenesis is regulated by PTHrP and Indian 
hedgehog protein (Ihh).PTHrP plays an important role in 
placental calcium transfer, fetal development, epithelial 
cell growth and smooth muscle relaxation in addition to 
its parathyroid hormone-like actions.1

PTHrP is a paracrine factor expressed throughout the 
body whose structure is not closely related to that of PTH 
as it is a product of a separate gene with the exception of a 
short N-terminal region. It is a poly hormone comprising 
of a family of distinct peptide hormones. It acts like a 
growth factor, calciotropic hormone, myorelaxant and as 
a developmental regulatory molecule.

Rizzoli R et al 2 (1992) reported that PTH and PTHrP 
by interacting with a structurally identical receptor 
displayed a common spectrum of action on the transport 
of mineral elements in kidney and bone and in-vivo, 
PTH/PTHrP increased the renal tubular reabsorption of 

calcium and similarly reduced the inorganic phosphate 
(Pi). An increase in both bone resorption and renal 
calcium reabsorption is the causative factor of the 
hypercalcemic effect of PTHrP brought about by the 
stimulation of the renal transport of calcium. They 
also speculated that biphosphonate therapy can inhibit 
the PTHrP-stimulated bone resorption and that PTHrP 
appeared to less stimulate bone formation than PTH. 
PTHrP elicited a 2-fold increase of cAMP production 
in cultured mammary cells isolated from lactating rats.

Riond JL et al3 (1995) opined that PTHrP played an 
important role in calcium homeostasis as it stimulated 
the calcium transfer through the placenta and maintained 
a concentration gradient between the maternal blood 
and the fetus thereby contributing to as an important 
fetal growth factor. Its exact and principal function in 
lactation has yet not been determined despite the fact 
that it is produced in large quantities in the milk. It has 
been reported tofoster the development of the mammary 
gland and to stimulate the secretion of magnesium, 
calciumand phosphate in milk.

Wu TL et al4 (1996) in their study defined a novel, 
highly conserved mid-region secretory form of PTHrP 

DOI Number: 10.37506/ijfmt.v14i4.11714



1336      Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4

which was biologically active as also confirmed the fact 
that PTHrP was a prohormone.

Philbrick WM et al 5 (1996) reported that PTHrP 
is a prohormone that is posttranslationally cleaved by 
prohormone convertases to yield a complex family 
of peptides, each with its own receptor and that the 
PTHrP gene is expressed not only in a vast majority of 
normal tissues during fetal and/or adult life but also in 
cancers. PTHrP plays predominantly a paracrine and/
or autocrine role in normal circumstances in contrast 
to an endocrine role in humoral hypercalcemia of 
malignancy. Its physiological functions include 1)  
regulation of transepithelial (placental, renal, mammary 
gland, oviduct) calcium transport, 2) differentiation, 
proliferation and regulation of organ and tissue 
development, and 3)regulation of smooth muscle 
(intestinal, vascular, bladder, uterine) tone. The authors 
in their review have discussed the normal physiological 
functions of PTHrP, with emphasis on its discovery, 
gene structure and cDNAs, and the posttranslational 
processing of the initial translation products.

Wysolmerski JJ and Stewart AF6 (1998) opined that 
PTHrP was responsible for humoral hypercalcemia of 
malignancy alongwith its role in normal development 
and adult physiology. Their review focused on studies 
of the past two years namely: (1) the role of PTHrP as 
an intracrine regulator of cell growth and cell death; (2) 
mechanisms of action of the various secretory forms of 
PTHrP and  elucidation of the posttranslational processing 
pattern of PTHrP  (3) the advances in understanding  the 
roles of PTHrP in the vascular smooth muscle tone and 
proliferation, materno-fetal calcium transfer across the 
placenta and regulation of pancreatic islet mass; and 
(4) the emergence of PTHrP as a critical developmental 
factor in skeleton,mammary glandand epidermis.

Shibata S et al 7 (2000) reported that severe 
abnormalities in endochondral ossification have been 
suggested by previous studies using PTHrP null mutant 
mice suggesting the fact that chondrocyte differentiation 
is affected by PTHrP. The authors found some deformities 
in the mandible that was formed via intramembranous 
ossification in the new born PTHrP-deficient mice. In 
the mandibular body a prominent bone crest to which the 
deep layer of masseter muscle was tendinously attached 
was observed alongwith the mandibular ramus being 

bent downwards. Active bone formation progressing 
along the tendon fibers of the masseter muscle was 
depicted with transmission electron microscope. 
The authors reported that the masseter muscle in the 
newborn PTHrP-deficient mice contained numerous 
type 2B fibers, an indicator of premature maturation of 
the masseter muscle, which was actually analysed using 
myosin ATPase staining. This premature maturation of 
the masseter muscle probably led to accelerated bone 
crest formation andbending of the mandibular ramus due 
to the increased tensile forces. These findings reiterated 
the fact that PTHrP was involved in the regulation of 
muscle development in normal animals.

Kindblom JM et al8 (2002) opined that the rate of 
cartilage differentiation during skeletal morphogenesis in 
rodents was controlled by the Indian Hedgehog through 
a negative feedback involving PTHrP. However the role 
of PTHrP and Ihh in the regulation of human epiphyseal 
chondrocytes was unknown. Hence, they embarked on 
an immunohistochemistry study to detect the expression 
and localization of PTHrP and Ihhin the human growth 
plate at various pubertal stages by obtaining growth plate 
biopsies from patients subjected to epiphyseal surgery. 
They concluded that the levels of expression of PTHrP 
and Ihh were mainly in early hypertrophic chondrocytes 
and that they were higher in early stages of puberty than 
later. They concluded that PTHrP and Ihh could play an 
important role in the regulation of pubertal growth in 
humans. 

Shibata S et al9 (2003) found ectopic cartilage 
formation in the mandibular coronoid process in newborn 
mice when they analyzed PTHrP null mutant mice. This 
was the first report showing an “increase” of cartilage 
volume in contrast to smaller volumes of cartilage in 
many other previous studies involving PTHrP gene 
knockout mouse. Though small amount of cartilage 
temporally formed at d 7, coronoid secondary cartilage 
never formed from E 15 to d 4 in normal mice and was a 
similar observation for PTHrP-wild type mice too. It was 
therefore suggested that the secondary cartilage formation 
was advanced with PTHrP deficiency which was a novel 
role of PTHrP in chondrocyte differentiation. Increase in 
the number of multinucleated osteoclasts and abnormal 
expansion of bone marrow, an indication of abnormal 
bone modeling was observed in the coronoid process of 
the PTHrP-deficient mouse.These results indicated that 
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PTHrP was involved in chondrocyte differentiation and 
bone modeling. Immunohistochemical results of in situ 
hybridization of matrix protein mRNAs in the abnormal 
mandibular condylar cartilage revealed that this cartilage 
was proportionally smaller.

Rabie ABM et al10(2003) evaluated and correlated 
the cellular dynamics of chondrocytes in condylar 
cartilage during natural growth and mandibular 
advancement with the pattern of expression of PTHrP 
by fitting 35-day-old Sprague-Dawley rats with 
functional appliances. To trace the mesenchymal cell 
differentiation, experimental animals with matched 
controls were labeled with bromodeoxyuridine 3 days 
before their death. Mandibular advancement increased 
the cartilage volume with an increase in the number of 
differentiated chondroblasts. Slowing of chondrocyte 
hypertrophy was associated with higher levels of PTHrP 
expression in the experimental animals. It was concluded 
that mandibular advancement promoted mesenchymal 
cell differentiation and triggered PTHrP expression, 
which retarded their further maturation to allow for more 
growth.

Gensure RC et al11(2005)opined that PTHrP had 
important developmental roles whilePTH had a central 
role in the regulation of serum calcium and phosphate 
and that both peptides signalled through the PTH/
PTHrP receptor (a class B G-protein-coupled receptor). 
Intermittent injection of PTH increased bone mass and 
thus provided a means to treat osteoporosis. This triggered 
a search for smaller peptide or non-peptide agonists that 
have efficacy at this receptor when administered non-
parenterally.Deficiency or excess production of either 
peptide caused a variety of clinical syndromes.

Kronenberg HM 12 (2006) opined that PTHrP played 
a vital role in the regulation of endochondral bone 
development and that the chondrocytes and perichondrial 
cells at the ends of the cartilage mold established in fetal 
life synthesized PTHrP. It was surmised that this ligand 
then acts on PTH/PTHrP receptors on chondrocytes 
which profilerate and differentiate into post-mitotic, 
hypertrophic chondrocytes. PTHrP delays their further 
differentiation as they simultaneously keep proliferating. 
Chondrocytes that have just stopped proliferating 
synthesize Indian hedgehog (Ihh), required for the 
synthesis of PTHrP. The feedback loop between PTHrP 

and Ihh served to regulate the pace of chondrocyte 
differentiation and the sites where the osteoblasts first 
differentiated from the perichondrial cells. Stimulation 
of both Gs and Gq family heterotrimeric G proteins is 
due to activation of the PTH/PTHrP receptor. Genetic 
analyses demonstrated that, while Gq activation opposes, 
Gs activation mediates the action of PTHrP to keep 
chondrocytes proliferating. SOX9, phosphorylation 
of the transcription factor, Runx2 and suppression of 
synthesis of mRNA encoding the transcription factor 
all mediate PTHrP’s actions to delay chondrocyte 
differentiation and regulate the pace of differentiation of 
growth plate chondrocytes in response to PTHrP.

Ng AFS et al 13(2006) opined thatadaptive changes 
in skeletal mass and architecture is as a result of 
mechanical loading that can invariably influence the 
biological behavior of the bone-associated cells and 
that  the endochondral bone formation was controlled by 
SOX9 and PTHrP genes which regulated chondrocyte 
differentiation and delayed the maturation stage.280 
Sprague-Dawley rats were randomly allocated into 
control and experimental groups and the mechanical 
loading was applied through a bite-jumping device in the 
experimental group to investigate the effects of repeated 
mechanical loading on bone. Together with the matched 
control the experimental animals were sacrificed on 
10 different time points. PTHrP and SOX9 genes 
quantification using real-time RTPCR was done on 
RNA extracted from the mandibular condylar cartilage.  
Results showed that on the seventh day after mechanical 
loading PTHrP expression was increased and reached a 
peak level and subsequent to repeated mechanical loading 
another increment in its peak expression was observed. 
The expression of PTHrP was highly correlated with 
the SOX 9 expression, and its pattern of expression 
was similar after repeated mechanical loading. They 
concluded that repeated mechanical loading on the 
condyle triggered the expression of SOX9 and PTHrP, 
which in turn promoted condylar cartilage growth.

Broadus AE et al14 (2007) opined thatPTHrP 
appeared to regulate subjacent bone cell populations 
at sites that included the periosteum and ligament/
tendon insertion sites at surface of endochondral 
bones. In PTHrP-lacZ knockin mouse experiments it 
was observed that PTHrP/lacZ was also expressed in 
epiphyseal cartilage and that this structure contributed 
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to PTHrP-expressing chondrocyte populations to both 
growth-plate and articular cartilage postnatally and that 
in these locations the Indian hedgehog-PTHrP axis was 
fully deployed and particularly in articular cartilage it 
protected the joint space from invasion by mineralizing 
cells. A mechanical regulation of PTHrP at these sites 
was also confirmed. 

McCauley LK, Martin TJ15 (2012) opined that 
though great strides have been made in the understanding 
of PTHrP, yet much was needed to be discovered and 
investigated. They however concluded thatits intended 
temporal actions emerged as dichotomies of production 
and action in the menancing condition of cancer and that 
PTHrP undoubtedly “controlled the show” locally at 
the PTH/PTHrP receptor relative to PTH, the hormone 
regulating calcium homeostasis.

Hussain MZ et al16 (2013)quantified serum PTHrP 
levels of 90 subjects at 6 cervical vertebral stages and 
correlated it to the 6 skeletal maturation stages to prove 
whether PTHrP could serve as an ideal biologic skeletal 
maturity indicator to detect peak pubertal growth spurt. 
They reported that in the late pubertal stages the mean 
serum PTHrP levels were significantly higher than in 
the early pubertal stages and thatthe Pearson correlation 
showed that serum PTHrP levels had a negative 
correlation with cervical vertebral maturation stages 
from the late pubertal to the postpubertal stages and a 
positive correlation from the prepubertal to the late 
pubertal stages. They questioned the validity of using 
serum PTHrP levels to predict peak growth velocity as 
these levels did not correlate with early pubertal stages 
characterized by maximum growth increments. 

Conclusion

PTHrP is a protein identified from cancers that 
causes hypercalcemia and is credited for its ability to 
mimic parathyroid hormone. Its paracrine, endocrine, 
and intracrine modes of action play a central role in 
organogenesis and drives numerous physiologic and 
pathologic conditions. PTHrP is a key factor regulating 
the pace of endochondral ossification during skeletal 
development. Mandibular advancement solicits a 
cascade of molecular responses in condylar cartilage and 
hence PTHrP may serve as an ideal biomarker to help 
detect peak pubertal growth during the circumpubertal 
growth spurt to help treat functional jaw discrepancies.
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Abstract
Adequate tooth preparation is essential for the fit of fixed prosthodontics. Insufficient tooth preparation 
appears to be responsible for premature failures due to biological aspects, such as caries and endodontic 
or periodontal disease complications. The purpose of a fixed prosthodontic therapy may vary from the 
restoration of a single tooth to the rehabilitation of the complete occlusion. Successful preparations can 
be obtained by systematically following these steps. It is important to critically evaluate each step before 
proceeding to the next step to ensure an optimal quality final restoration, which will serve the patient for a 
long time. 

Keywords: Finish lines, taper, resistance, retention, structural durability 

Introduction

Crowns and fixed partial dentures are the major 
prosthodontic treatment modalities for past several 
decades with factors like esthetics, contact points and 
pontics playing an important role in varying their design1. 
The purpose of a fixed prosthodontic therapy may vary 
from the restoration of a single tooth to the rehabilitation 
of the complete occlusion. A single tooth can be fully 
restored both functionally and aesthetically. A missing 
tooth can be replaced by a fixed prosthesis, increasing 
patient masticatory competence and maintaining or 
improving dental arches function, often elevating 
patient’s self-image. 

There is a general recognition that adequate tooth 
preparation is essential for the fit of fixed prosthodontics. 
Insufficient tooth preparation appears to be responsible 
for premature failures due to biological aspects, 
such as caries and endodontic or periodontal disease 
complications2. In the case of finish lines, different 
recommendations have been made to improve esthetics, 
minimize marginal fitting irregularities, and reduce 
stress concentration at the margins3. 

Tooth preparation should have specific geometrical 
characteristics to provide necessary retention and 
resistance to the vertical and lateral forces acting on the 

restoration. The most important element of retention is 
the presence of two opposing vertical surfaces. The axial 
walls of the preparation should taper slightly to allow the 
cementation of the artificial crown. The more parallel 
are the axial walls the greater is the retention4. 

OBJECTIVES OF TOOTH PREPARATION

The main objectives of tooth preparation 

• Reduction of a tooth in miniature to provide 
retainer support.

• Preservation of healthy tooth to secure 
resistance form.

• Provision for acceptable finish lines.

• Performing pragmatic axial tooth reduction to 
encourage favourable tissue responses from 
artificial crown contours 

TOOTH PREPARATION CAN BE STUDIED 
UNDER5

A. Biologic considerations: These affect the health 
of the oral tissues which includes conservation of tooth 
structure, avoidance of overcontouring, supragingival 
margins, harmonious occlusion, and protection against 
tooth fracture.

DOI Number: 10.37506/ijfmt.v14i4.11715
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B. Mechanical consideration: These affect the 
integrity and durability of the restoration. 

C. Esthetic consideration: These affect the 
appearance of a patient. 

BIOMECHANICAL PRINCIPLES OF 
PREPARATIONS

The designs and preparations of a tooth for a cast 
metal or porcelain restorations are limited by five 
principles:- 

1. Preservation of tooth structure. 

2. Retention and resistance from. 

3. Structural durability of the restoration. 

4. Preservation of periodontium. 

5. Marginal integrity.  

1. Preservation of the tooth structure

The preparation of the tooth must be conservative; 
the minimal amount of the tooth structure must be 
removed. Excessive removal of the tooth structure has 
many harmful effects: - 

‐ Excessive reduction lead to thermal 
hypersensitivity, pulpal inflammation and necrosis may 
result from approaching to the pulp closely. 

‐ The tooth might be over tapered or shortened 
and this might affect the retention and resistance of the 
prepared tooth.  

2. Retention and resistance form

Retention: is the ability of the preparation to resist 
the crown restoration from removal along its path of 
insertion.  

Resistance: is the ability of the preparation to resist 
the dislodgment of the restoration by forces directed 
obliquely or horizontally to the restoration.  

Path of insertion: An imaginary line along which 
the restoration can be inserted and removed without 
causing lateral force on the abutment.  

The crown restoration should have a single path of 
insertion to be retentive. Most of the time the path of 

insertion of crown restorations is parallel to the long axis 
of the tooth except in ¾ crown for anterior teeth where 
the path of insertion should be parallel to the incisal 2/3 
of the tooth crown (not to the long axis). By limiting the 
path of withdrawal, retention is improved

Factors affecting retention and resistance: 

a. Taper of the preparation. 

b. Surface area of the preparation, 

c. Length and height of the preparation. 

d. Diameter of the tooth (tooth width). 

e. Texture of the preparation. 

f. Accessary mean.  

a. Taper of the preparation (5-6) degree 
convergence angle is mostly used to provide the needed 
retention. The more nearly parallel the opposing walls 
of preparation the greater will be the retention. But 
parallel wall is difficult to be obtained in the patient 
mouth without undercuts, also parallel walls might lead 
to difficulty in seating of the crown restoration, thus (5-
6) degree convergence angle is mostly used to provide 
the needed retention.  

Taper and Resistance: The more parallel the axial 
walls the more will be the resistance of crown restoration. 
The walls of a short wide preparation must be kept nearly 
parallel to achieve adequate resistance from.  

b. Surface area of the preparation: Increasing the 
surface area increase retention. Factors that influence 
surface area are: 

‐ Size of the tooth The larger the size of the tooth 
the more will be the surface area of the preparation, the 
more will be the retention thus full metal crown on molar 
tooth definitely more retentive than that on premolar 
tooth. 

‐ Extend of coverage by restoration: The more 
the area that will be covered by the crown restoration, 
the more will be the retention, thus full metal crown 
on molar is more retentive than 3/4 crown on the same 
tooth. 

‐ Accessory feature such as boxes, grooves and 
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pin holes. 

c. Length (height) of the preparation: Increasing 
the length increase retention and resistance and vice 
versa. 

d. Diameter of the tooth (tooth width): Under 
some circumstances, crown on narrow tooth can have 
grater resistance to tipping than a crown on a wider tooth, 
this occur because the crown on the narrower tooth has 
shorter radius for rotation resulting in a lower tangent 
line and a larger resisting area. 

e. Texture of the preparation. Depending on the 
type of cementation agent, texture of the preparation 
might effect on the retention of cast crown. Smooth 
surfaces are less retentive than rough (mechanical 
interlocking). 

f. Extra retention means. The retention of a 
preparation can be greatly enhanced by the addition of 
grooves, pin holes or boxes. 

3. Structural Durability (SD): The preparation 
must be designed so that it provide S.D. to the restoration, 
i.e. the crown restoration must be rigid enough to not 
flex, perforate (metal) or even fracture (plastic). For a 
restoration to be rigid it need bulk, so to provide enough 
bulk to the crown restoration, sufficient tooth structure 
must be removed from the prepared tooth to create 
enough space. By doing so the restoration allowed to 
withstand the forces of occlusion, prevent wearing holes 
in the gold and allow proper contouring and carving of 
the restoration. 

Preparation features related to Structural 
Durability:- 

a. Occlusal reduction. Enough tooth structure must 
be removed from occlusal surface so that the restoration 
can be built back to ideal occlusion & thick enough to 
prevent wearing or distortion (1- 1.5mm).  

Occlusal clearance: is the space between the 
occlusal surface of the prepared tooth and that of 
opposing tooth. It should be evaluated in centric and 
eccentric relation. Enough tooth structure must be 
removed occlusally so that when the restoration is built 
back to ideal occlusion it will be thick enough to prevent 
wearing through or distortion. 

Functional cusps: the cusps that give centric stops 
of occlusion. (Palatal of upper posterior teeth and buccal 
of lower posterior teeth).

• Occlusal reduction must reflect the geometric 
inclined planes of occlusal surface. 

• Avoid creating steep planes with sharp angles, 
because it lead to stress. 

• Flat occlusal reduction lead to thin metal, this 
will lead to perforation of the crown restoration 
in future. 

• Lowering the entire occlusal surface in attempt 
to providing sufficient space might lead to 
tooth structure destruction (non-conservative 
preparation) &shortening of the axial wall of 
prepped tooth which defiantly will affect the 
retention-resistance potential of the preparation. 

Functional cusp bevel (FCB) Wide bevel should 
be placed on the functional cusps of posterior teeth 
to provide structural durability (it allows adequate 
thickness of restoration at this critical area without 
structure destruction). If FCB is omitted, the restoration 
is likely to be thin in this stress bearing area. If the 
restoration thickness is achieved by over tapering, this 
will compromise the retention. In the absence of FCB 
--- technician will overbuild the crown restoration in 
attempt to provide structural durability for the restoration 
this will lead to super-occlusion or premature contact 
with the opposing tooth. 

b. Axial reduction: Sufficient reduction is important 
to provide sufficient space so that the restoration can 
build with sufficient thickness, this will prevent flexing 
of the crown restoration when occlusal force is acting 
on it. 

c. Reinforcing struts: the features that serve 
to provide space for the metal that will improve the 
durability and the rigidity of the restoration: Offset the 
occlusal shoulder, the isthmus, the proximal grooves, 
and the box. Isthmus connects the boxes, and the offset 
ties the grooves together to enhance the reinforcing 
“truss effect”. 

4. Preservation of periodontium

Margin Placement Wherever possible, the margin 



Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4      1343

of the preparation should be supragingival. Subgingival 
margins of cemented restorations have been identified as 
major factors in periodontal disease particularly when 
the encroach upon the epithelial attachment.  

Advantages of supragingival margins

• They can be easily finished

• They are more easily kept clean.

• Impressions are more easily made with less 
potential for soft tissue damage.

• Restorations can be easily evaluated at recall 
appointment. 

However a subgingival margin is justified if any of 
the following pertain:

• Dental caries, cervical erosion, or restorations 
subgingivally and a crown-lengthening 
procedure is not indicated.

• The proximal contact area extends to the 
gingival crest.

• Additional retention is needed.

• The margin of a metal ceramic crown is to be 
hidden behind the labiogingival crest.

• Root sensitivity cannot be controlled by more 
conservative procedures.

• Modification of the axial contour is indicated.

• High D.M.F. rate of younger patients. 

Gingival Termination of Tooth Preparation

The gingival finish lines are very controversial 
when it comes to tooth preparations. The precious 
recommendation was to extend crown margins into 
the intracrevicular space because the gingival crevice 
was thought to be immune to caries. In spite of the 
strong evidence that supported supragingival margins, 
subgingival margins were still used. Generalities as 
to where finish lines should be placed for an optimal 
contour require analysis. The subgingival area is not an 
immune area.  

Supragingival Versus Subgingival Margins

Ideally the most innocuous position of the margin 
for soft tissue health is above the gingival crest. An 
esthetic position for anterior restorations would be 
subgingivally between the epithelial attachment and the 
crest of the gingival,I he area above the gingival crest 
is desirable but considered offensive by some patients. 
Supragingival margins are usually advocated for 
restorations placed subsequent to periodontal surgery 
and for elderly patients who exhibit a normal recession. 

5. Marginal integrity

The restoration can survive in the biological 
environment of the oral cavity only if the margins are 
closely adapted to the cavosurface finish line of the 
preparation. The configuration of the preparation finish 
line dictates the shape and bulk of restorative material 
in the margin of the restoration It also can affect both 
marginal adaptation and the degree of seating of the 
restoration  

 TYPES OF FINISH LINES  

TYPES OF FINISH LINES 

Chamfer finish line: The preferred finish line 
for the veneer metal restorations is the chamfer. This 
finish line has been shown experimentally to exhibit the 
least stress, so that the cement underlying it will less 
likelihood of failure. It can be cut with the tip of a round 
end diamond, while the axial reduction is being done 
with the side of that instrument. However, a torpedo 
diamond is less likely to produce a butt joint. The margin 
of the cast restoration that fits against it combines an 
acute edge with a nearby bulk of metal 
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Heavy chamfer finish line: A heavy chamfer is 
used to provide a 90-degree cavosurface angle with a 
large radius rounded internal angle. It is created with a 
round end tapered diamond. In the hands of an unskilled 
operator, this instrument can create an undesirable fragile 
lip of enamel at the cavosurface. The heavy chamfer 
provides better support for a ceramic crown than does a 
conventional chamfer, but it is as good as a shoulder. A 
bevel can be added to the heavy chamfer for use with a 
metal ceramic restoration. 

Shoulder: The shoulder has long been the finish 
line of choice for the all-ceramic crowns. The wide ledge 
provides resistance to occlusal forces and minimizes 
stresses that might lead to fracture of the porcelain. It 
produces the space for healthy restoration contours 
and maximum esthetics. However, it does require 
destruction of more tooth structure than any other finish 
line, the sharp 90-degree internal line angle associated 
with the classic variety of this finish line concentrates 
stress in the tooth and is conductive to coronal fracture. 
The shoulder generally is not used as a finish line for cast 
metal restorations. 

Shoulder with bevel: The shoulder with a bevel is a 
used as a finish line in a variety of situations. It is utilized 
as the gingival finish line on the proximal box of inlays 
and onlays, and for the occlusal shoulder of onlays 
and mandibular three quarter crowns. This design can 
also be used for the facial finish line of metal ceramic 
restorations where gingival esthetics is not critical. It can 
be used in those situations where a shoulder is already 
present, either because of destruction by caries or the 
presence of previous restorations. It is also a good finish 
line for preparations with extremely short walls, since it 
facilities axial walls that are nearly parallel. 

Knife-edge: The knife-edge margin provides for an 
acute margin of metal. But its use can create problems. 
Unless it is carefully prepared, the axial reduction may 
fade out instead of terminating in a definite finish line. 
The thin margin of the restoration that fits this finish line 
may be difficult to accurately wax and cast. It is also 
more susceptible to distortion in the mouth when the 
casing is subject to occlusal forces. 

Featheredge: A featheredge finish line is 
unacceptable because it is not sufficiently distinct 
and results in so little cervical tooth reduction that the 

restoration must be over contoured to possess adequate 
rigidity. Also, since a feather edge is more difficult to see 
visually, occlusocervical undulations and irregularities 
in the finish line are more likely to be present, making 
it much more difficult to fabricate a restoration that fits 
accurately 

MECHANICAL CONSIDERATIONS

3 factors

1. Retention form

2. Resistance form

3. Preventing deformation of restoration 

1. Retention Form

The quality of the restoration that prevents the 
restoration from being dislodged by force parallel to the 
path of withdrawal called as retention form.  

a. Magnitude of dislodging forces:-

Forces can be exerted with a floss under the 
connectors but mainly force is exerted by adhesiveness 
of foods. The magnitude of dislodging force depends on

‐ Stickiness of food

‐ Surface area of restorations

‐ Texture of restoration being pulled 

b. Geometry of tooth preparation

Most fixed prosthesis depend on the geometric 
form of tooth preparation rather than on adhesion tooth 
retention as most of the dental cements are non-adhesive 
and act by increasing the frictional resistance between 
tooth and restoration. Cement is effective only if the 
restoration has a single path of withdrawal. 

Taper

Parallel walls give maximum retention but 
sometimes undercuts may be created (undercut is defined 
as a divergence between opposing occlusal walls or wall 
segments in cervico-occlusal direction). 

The relationship between taper and magnitude of 
retention was demonstrated by Jorgensen in 1955. He 
cemented brass caps of different tapers and measured 



Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4      1345

retention. The relation was found to be hyperbolic i.e. 
retention decreased as taper increased. E.g. Retention 
of GALILTH with 10° taper was half that of 50 taper. 
Recommended taper is 5-8° with a rotary instrument 
held at constant angle. 

Surface Area

‐ Crowns with long axial walls are more retentive 
than crowns with short axial walls.

‐ Molar crowns are more retentive than premolar 
crowns of similar taper. 

Stress Concentration

‐ Cohesive failure occurs within the cement as the 
stress within cement is less than that of induced stresses. 
Stresses are seen to concentrate around the junction of 
axial and occlusal surfaces.

‐ Modifications like rounding of internal line 
angles will reduce the stress concentration and increase 
retention of the restoration.

‐ It is seen that retention of complete crowns 
is almost twice as that of partial coverage. Grooves or 
boxes in a preparation which limit the path of withdrawal 
enhances the retention. 

c. Roughness of Surface being cemented

‐ If fitting surface made very smooth failure seen 
to occur at the cement restoration interface thus castings 
are delibrately roughened at the fitting surface and this 
has shown to increase retention. E.g. Roughening the 
surface by air abraiding with 50 fm alumina increases 
retention by 64%.

‐ Failure rarely occurs at the cement tooth 
interface thus roughening the tooth in an attempt to 
increase retention is not recommended. 

d. Materials being cemented

Retention is affected by both casting metal and core 
build up material. It is seen that the more reactive the 
alloy is the more will be retention with certain luting 
agents.So, base metal alloys are more reactive than the 
less reactive high gold content metals. A study examining 
adhesion between cement and core materials found that 
cement adhered better to amalgam than composite or 

cast gold. 

e. Type of luting agents

Adhesive resin cements are supposed to be most 
durable although long term clinical evidence about the 
durability of bond is not yet available. 

2. Resistance Form

Restorations are also subjected to horizontal or 
oblique forces. E.g. mastication/ parafunctional habits. 
Lateral forces tend to displace the restoration by causing 
rotation around the gingival margins. This rotation is 
prevented by areas of the preparation that are placed 
under compression called as Resistance areas. Many 
such areas make up the resistance form. Adequate 
resistance depends on:-

‐ Magnitude and direction of dislodging forces

‐ Geometry of tooth preparation

‐ Physical properties of luting agents. 

a. Magnitude and direction of dislodging forces

In normal occlusion biting force distributed over 
all the teeth. Similarly in FPD, occlusal load should be 
well distributed and favourably directed. In patients with 
pipe smoking, bruxism habits, oblique forces are exerted 
over FPDs. Thus, an ideal restoration should be able to 
withstand these forces as well as the normal axial forces. 

b. Geometry of tooth preparation

Particular areas of axial walls help prevent rotation 
of the crown. Hegdahl and Silness analyzed how these 
resisting areas alter as changes are made in geometry of 
tooth preparation. They demonstrated;

‐ Increase preparation taper and rounding of axial 
walls decreased resistance.

‐ Shorter tooth preparation with large diameter - 
little resistance form.

‐ Partial coverage crown has less resistance than 
a complete coverage (as no buccal resistance areas).

‐ Resistance can also be improved by placing 
grooves and boxes especially with walls being 
perpendicular to the direction of applied forces.
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‐ U-shaped grooves better than V-shaped. These 
grooves and pinholes interfere with rotational movement 
and subject other areas of luting agent to compression. 

Additional Resistance and Retention

Grooves or boxes e.g. in 7/8- or 3/4- crowns. Pins 
increase retention by increasing surface area tapered. 5 
ways to resist displacing forces

‐ 4-10° axial taper

‐ Suitable gingival finish lines

‐ Contouring and placing suitable contact areas

‐ Incorporating occlusal locks, dove tails, boxes

‐ Tapered and parallel pins. 

ESTHETIC CONSIDERATIONS 

The restorative dentist should develop skill in 
determining the esthetic expectations of the patient. 
Patients prefer their dental restorations to look as natural 
as possible. However, care must be taken that the esthetic 
considerations are not preserved at the expense of the 
patient’s long term oral health or functional efficiency. 
Whenever possible, accomplishment of an esthetically 
acceptable result without the use of metal-ceramic 
crowns is preferred, not only because tooth structure is 
conserved but also because no restorative material can 
approach the appearance of intact tooth enamel.  

Conclusion

The principles of tooth preparation can be 
categorized as biologic mechanical and esthetic, often 
these principles conflict and operator must decide the 
design of the restoration. Each tooth preparation must 

be measured by clearly defined criteria, which can be 
used to identify and correct problems. It is important 
to understand the pertinent theories underlying each 
step. Successful preparations can be obtained by 
systematically following these steps. It is important to 
critically evaluate each step before proceeding to the 
next step to ensure an optimal quality final restoration, 
which will serve the patient for a long time.
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Abstract
The position of the occlusal plane forms the basis for the ideal teeth arrangement. Incorrect records of the 
occlusal plane would hamper aesthetics, phonetics, and mastication. It may affect the stability of a complete 
denture and ultimately result in alveolar bone resorption.Because the term plane refers geometrically to a flat 
surface, it is not entirely correct to describe the occlusal surface as following a true plane.  

The form of the occlusal plane is directly related to specific functional requirements. In addition to the 
alignment of teeth in relationship to the arc of closure for best resistance to loading, it should permit ease 
of access for positioning of the food on the occlusal surfaces. This article is a review of the simple methods 
of analysing the occlusal plane in dentulous plane and correcting the occlusal problems in these patients. 

Keywords: occlusal plane,simplified occlusal plane analyzer, Broadrick occlusion plane analyzer 

Introduction

Determination of the occlusal plane is one of the 
most important clinical procedures in prosthodontic 
rehabilitation of edentulous patients. The position of 
the occlusal plane forms the basis for the ideal teeth 
arrangement1. Anteriorly occlusal plane helps in 
achieving aesthetics and phonetics while posteriorly it 
forms a milling surface where the tongue and buccinator 
muscle position the food bolus and hold it during 
mastication2. Incorrect records of the occlusal plane 
would hamper aesthetics, phonetics, and mastication. 
It may affect the stability of a complete denture and 
ultimately result in alveolar bone resorption. 

OCCLUSAL PLANE DETERMINATION AND 
ITS ESTABLISHMENT

Determining the Plane of Occlusion

The term of the plane of occlusion refers to an 
imaginary surface that theoretically touches the incisal 
edges of the incisors and tips of the occluding surfaces 
of the posterior teeth2. The plane of occlusion represents 
the average curvature of the occlusal surfaces. A correct 
plane of occlusion allows protrusion without posterior 
interference. It allows non-interfering lateral excursions 

without loss of function on the working side. The occlusal 
plane problem that is most detrimental to esthetics is the 
slanted plane, which is high on one side and low on the 
other. The leveling of the occlusal plane always starts 
with the anterior teeth for the following two reasons. 

Esthetics: The location of the incisal edge position 
relates to the smile line and determines the incisal plane, 
which is the anterior starting point for the occlusal 
plane on each side. For best esthetics, it is an absolute 
requirement that the incisal plane is parallel with the 
interpupillary line3. 

Function: Since the functional acceptability of 
any occlusal plane is primarily related to letting the 
anterior guidance do its job, the anterior segment must 
be organized before we can know how effective the 
anterior guidance can be in disoccluding the posterior 
teeth. The importance of the occlusal plane increases as 
the steepness of the anterior guidance decreases. The 
flatter the anterior guidance, the less capable it is of 
disoccluding a severely curved occlusal plane. 

Examination for Occlusal Plane Problem

Ask the patient to protrude the mandible. If the 
anterior teeth are separated by the posterior teeth, 
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there is a problem with the occlusal plane. Because the 
condylar path is so important to protrusive disocclusion 
of the posterior teeth, condylar paths should be recorded 
at least by a protrusive interocclusal record, when an 
occlusal plane problem exists. The steeper the condylar 
path is in protrusive, the better able it is to help the 
anterior guidance disocclude the posterior teeth4. 

Determining an Acceptable Occlusal Plane for 
Restorative Cases Using a simplified occlusal plane 
analyzer (SOPA)

An ideal occlusal plane starts at the canine tip and 
goes through the condylar axis. If all positive cusp tips 
relate to this plane, the disclusion of posterior teeth is 
never a problem. However, remember that this is an 
arbitrary plane based on an arc around a survey point 
that is 4inches from the tip of the canine5. It is an 
excellent aid for establishing an ideal occlusal plane if 
all posterior teeth are to be restored. It should not be used 
to determine whether or not restorations are necessary. 

 

SIMPLIFIED OCCLUSAL PLANE ANALYSER

ü A SOPA is preset at 4 inches from the 
condylar axis. The SOPA works with Dénar® 
(Teledyne Waterpik™) articulators. The Broadrick flag 
accomplishes the same occlusal analysis on almost all 
types of semi-adjustable articulators.

ü By setting the caliper scribe at 4 inches and 
aligning the marking the point at the tip of the canine, an 
occlusal plane can be scribed on the lower cast that will 
go through the condylar axis in one simple step.

ü A line drawn on the cast represents an acceptable 
occlusal plane. The caliper scribe can be lengthened to 
a preparation height. This process is only used if the 
posterior teeth are to be restored. It is never used to 
determine whether or not teeth must be prepared.

ü A simple wax index can be adapted to the cast 
and the desired occlusal plane can be scribed on the wax, 
which is then trimmed to the line.

ü With the wax index in place, the teeth can be 
marked to the indicated preparation height and occlusal 
plane.

ü Tooth reduction that follows the predetermined 
preparation height and contour ensures that there will 
be sufficient room for restorative materials when the 
restorations are fabricated. Preparations are completed 
after the occlusal reduction is verified6. 

Occlusal plane analyzer (BOPA)

Broadrick occlusion plane analyzer: When it 
has been determined that restoration of all or most of 
the posterior teeth is necessary, the PMS technique 
using BOPA provides a simple and practical method 
to assist in determining the preliminary occlusal plane 
on diagnostic casts8. Proper use of the occlusion plane 
analyzer will accomplish the following:

ü Preliminary determination of an acceptable 
plane of occlusion on the study model as an aid in 
treatment planning.

ü Preliminary determination of the amount of 
reduction that will be required when each tooth is 
prepared.

ü Extremely simple transfer to the mouth of the 
predetermined preparation height for each tooth.

ü In laboratory wax-up simple determination of 
the height of each cusp tip.

ü The predetermination of both cusp height of the 
finished restoration and also the height of each prepared 
tooth. Thus, room for a sufficient thickness of metal or 
metal and porcelain can be assured in advance.

ü A properly predetermined plane of occlusion 
on the lower arch which enables the dentist to select 
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virtually any type of acceptable occlusion contour 
scheme with complete assurance that the established 
plane of occlusion will permit it. 

The BOPA has now been adapted to only a few 
articulator systems, such as the Denar Anamark Fossae 
(Teledyne Waterpik, Ft Collins, Colo) and all models 
of Hanau articulators (Teledyne Waterpik)9. For those 
manufacturers of semi-adjustable articulators who do 
not offer such occlusal plane analyzers for use with their 
instruments, custom made clear acrylic resin BOPA may 
be fabricated. 

 

Technique of using BOPA consist of the following 
steps

ü The flag is attached to the upper member of the 
articulator. A sheet of blank paper is attached to both sides 
of the flag to receive the markings. The maxillary cast is 
removed from the articulator, and the flag is attached on 
top of the upper member of the articulator. The anterior 
survey point (ASP) is chosen on the midpoint of the 
disto-incisal edge of the mandibular left canine from 
which a long arc with a 4-inch radius is drawn on the 
flag with a compass. The posterior survey point (PSP) 
is located on the distobuccal cusp of the mandibular 
left second molar and a short arc is drawn on the flag to 
intersect the long arc at the center of the anteroposterior 
curve. The point of the compass is placed at the center of 
the anteroposterior curve on the flag, and a 4-inch radius 
is drawn through the buccal surfaces of the mandibular 
teeth.

ü Another line termed the “preparation line”, is 
scribed by opening the compass by an amount equal to 
the desired occlusal thickness of the proposed restoration. 
A softened modeling wax sheet is adapted to the buccal 
surfaces of the mandibular cast. The wax is cut carefully 
back to this line and trimmed along the mucobuccal fold 
so that the wax could be fitted accurately against the 
teeth intraorally, and this is termed the “occlusal plane 
cutting guide”. 

BroadricksCurve

When preparing the mandibular posterior teeth, the 
cutting guide is placed snugly against the buccal surfaces 
of the dried teeth, and the entire occlusal surface of 
each tooth is reduced to the preparation line. Following 
occlusal reduction, the teeth are prepared according to 
the predetermined treatment plan10. 

CORRECTING THE OCCLUSAL PLANE 
PROBLEMS

There are two basic approaches to solving occlusal 
plane problems11.

1. Leveling or flattening the occlusal plane, so that 
it can be disoccluded by existinganterior guidance.

2. Steepening the anterior guidance, so that it 
can disocclude existing occlusal plane, whichremains 
unchanged.

3. Combination of above 2 methods 

The steepening of anterior guidance depends on 4 
factors.



1350      Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4

1. Envelope of function

2. Arch relationship

3. Esthetic factor

4. Periodontal support 

Envelope of function is the principal determinant 
of anterior guidance, so any steepening of the anterior 
guidance can result in restriction of the established 
pattern of function. However, when occlusal plane 
problems separate the anterior teeth in protrusive, it is 
often possible to eliminate the posterior interferences 
by selective grinding so that anterior contact can be 
maintained from centric relation forward to the incisal 
edge to edge position. Certain arch relationships may 
contraindicate restorative alteration of the anterior 
guidance. If anterior teeth are in a stable relationship 
with strong tongue or lip pressure related to an anterior 
open bite or a severe over jet, it may create instability if 
the teeth are moved or restored to contact. 

Esthetics is often a key factor in determining what to 
do with a slanted or uneven occlusal plane. When teeth 
on one side have been unopposed, it is sometimes very 
difficult to level both sides because of severe elongation 
on the unopposed side. Periodontal support around 
the anterior teeth is critical if the anterior guidance is 
steepened to disclude the posterior teeth. If steepening the 
anterior guidance restricts habitual patterns of function, 
there will be a tendency for increased horizontal stress 
on the anterior teeth. 

Summary and Conclusion

The form of the occlusal plane is directly related 
to specific functional requirements. In addition to the 
alignment of teeth in relationship to the arc of closure for 
best resistance to loading, it should permit ease of access 
for positioning of the food on the occlusal surfaces. In 
the dentulous subjects, a significant association was 
seen between the occlusal maxillary plane angle and 
maxillomandibular space length and height. 

1. In the long and low subtype of maxillomandibular 
space, the occlusal maxillary plane angle is least. The 
occlusal plane tends to be parallel to the maxillary plane.  

2. In the short and high subtype of 
maxillomandibular space, the occlusal maxillary plane 

angle has the maximum value. The occlusal plane is 
more angulated to the maxillary plane. 

3. In the short and low and long and high subtypes 
of the maxillomandibular space, mean value of occlusal 
maxillary approximates the mean of the entire group. 
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Abstract
The articulator plays an important role in Dentistry, since it allows adequate diagnosis and treatment planning 
to promote the oral health of our patients. The Semi adjustable, Fully adjustable articulator reduces the 
intervention of Prosthodontists; when well  employed,  it  simplifies  the  daily  clinical  routine,  reducing the 
number of sessions, chair time and need of interventions  in  the  patient’s  mouth,  besides  allowing  more  
accurate  procedures,  consequently  without  damages  to  the stomatognathic system.Dental articulators 
are instruments that reproduce jaw movements to varying degrees of accuracy. This article aims to give an 
overview of Hanau wide vue and describe their applications and limitations. 

Key Words: Articulator, condylar guidance, semi adjustable articulator, Hanau wide vue. 

Introduction

The success of fixed or removable restoration 
directly depends on the articulator selected as well as 
the skill and care with which it is used. Articulator is a 
mechanical device that represents the temporomandibular 
joints and the jaw members to which maxillary and 
mandibular casts may be attached to simulate some or all 
the mandibular movements. 

Articulators are instruments that attempt to 
reproduce the range of movement of the jaws. Maxillary 
and mandibular casts are attached to the articulators 
so that functional and parafunctional contact relation 
between the teeth can be studied. It is often said “patient’s 
mouth is the best articulator”. The primary function of 
articulator is to act as a patient1.

Any restoration provided should not interfere 
with mandibular function in mastication, speech, and 
swallowing nor should they transmit excessive force 
to the attachment apparatus or the temporomandibular 
joint either in the intercuspal or eccentric jaw positions 
as well as during movement.

DEFINITION

Articulator is defined as, a mechanical device that 
represents the temporomandibular joints and jaws , to 

which maxillary and mandibular casts may be attached 
to simulate some or all mandibular  movements.- GPT 
9TH EDITION 

USES OF ARTICULATOR

Articulators are used 

1. To mount diagnostic casts.

2. To study the occlusion of a patient.

3. As an aid in planning treatment procedures.

4. To hold the opposing casts in a predetermined 
fixed relationship. 

5. As an aid in the fabrication of dental restorations 
and lost dental parts. 

6. In the arrangement of artificial teeth for complete 
dentures, removable partial dentures and waxing in field 
partial dentures.

REQUIREMENTS OF ARTICULATORS 

Articulators have different adjustments, and some 
have more than others.  To make any classification 
easy to visualize, and to avoid confusion because of 
these sophisticated adjustments, the requirements of an 
acceptable articulator must be defined.  In prosthetic 
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dentistry the necessity of registering the following 
records is generally accepted: 

1. Face-bow record

2. Centric jaw relation record

3. Protrusive record

4. Lateral records

5. Intercondylar distance record

ADVANTAGES OF ARTICULATORS

1. Properly mounted cast allows the operator to 
visualize the patient’s occlusion, especially from the 
lingual view.

2. Patient cooperation is not a factor when using 
an articulator once the appropriate interocclusal record 
is obtained from the patients.

3. The refinement of complete denture occlusion 
in the mouth is extremely difficult because of shifting 
denture bases and resiliency of the supporting tissues. 
This difficulty is eliminated when articulators are used.

4. Reduced chair time, patient’s appointment time.

5. The patient’s saliva, tongue and cheek are not 
factoring when using an articulator2.

  INT.  PROSTHODONTIC WORKSHOP AT 
UNIVERSITY OF MICHIGAN 1972:

· Class I

· Class II

o Subdivision A

o Subdivision B

o Subdivision C

· Class III

o Subdivision A

o Subdivision B

· Class IV.

o Subdivision A

o Subdivision B 

a) Class I

A Simple holding instrument capable of accepting a 
single static registration. Vertical motion is possible, but 
only for convenience. 

Example- the Verticulator (Jelenko), the Corelator 
(Denar Corp)

b)  Class II:

An instrument that permits horizontal as well 
as vertical motion but do not orient the motion to 
temporomandibular joints via facebow transfer.

Class II A

 Eccentric motion permitted is based on average 
or arbitrary values.

Example- Gysi simplex articulator

Class II B

Eccentric motion permitted is based on theories of 
arbitrary motion.

Example- Monsons maxillomandibular articulator

Class II C

 Eccentric motion permitted is based on engraved 
records obtained from the patient.

Example- The gnathic relator

c) Class III:

Instruments that simulate condylar pathways by 
using averages or mechanical equivalents for all or part 
of the motion. These instruments allow for orientation of 
the cast via face bow transfer.

Class III A

Instruments that accept static protrusive registrations 
and use equivalents for the rest of the motion.

Example- Dentatus, Hanau non arcon H2 articulator 

Class III B

Instruments that accept static protrusive registrations 
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and some lateral interocclusal records and use equivalents 
for the rest of the motion.

Example- Hanau Teledyne, whip mix articulator

d) Class IV:

Instruments that will accept three dimensional 
dynamic registrations. These instruments allow for 
orientation of the casts via facebow transfer

Class IV A

The condylar pathways are formed by registration 
engraved by the patient.

Example- Denar Combiarticulator, TMJ-
Stereographic instrument 

Class IV B

Instruments that have condylar pathways that can be 
selectively angled and customized.

Example- Stuart Articulator, Denar D5 articulator3. 

TYPES OF VIRTUAL ARTICULATORS

Basically, there are two types of virtual articulators 
namely; completely adjustable virtual articulators and 
mathematically simulated virtual articulators.

A. Completely adjustable virtual articulators

This type of virtual articulators uses an electronic 
jaw registration system called as jaw motion analyser 
(JMA) to replicate or record exact movements of the 
patient’s mandible.

Jaw motion analyser (Zebris, Germany) is an 
ultrasonic measurement system used to record and 
implement various mandibular movements.  

B. Mathematically simulated virtual articulators

It is a fully adjustable 3-dimensional articulator 
capable of reproducing the movements of a mechanical 
articulator.  It is more versatile than a mechanical dental 
articulator.  Basically, it functions as a mechanical 
average value articulator.

Examples:  Szentpetery’s virtual articulator and 
Stratos 200 

HANAU Wide-Vue

The HANAU Wide-Vue, Articulators are classifi ed 
as semi-adjustable. They are of Arcon principle, wherein 
the Condylar Guidances are associated with the Upper 
Articulator Member, as the patient’s glenoid fossa is a 
portion of the cranium, The Condyle of the Articulator is 
a part of the Lower Member and functions as the condyle 
of the patient’s mandible. Articulator movements may be 
directly related to the anatomical function of the patient.

CONDYLAR GUIDANCE:

The Condylar Guidance are the control centres of the 
Articulator and they adjustably assimilate the multiple 
function of the glenoid fossa. The Condylar Track may 
be adjustably inclined on the horizontal transverse axis 
from a “zero” to a plus 60 degree or to a minus 20 degree. 
These inclinations are termed the protrusive inclination 
and simulate the patient’s superior wall of the fossa. The 
Condylar Track may also be adjusted on the vertical axis 
from a “zero” sagittal to 30˚. This angle is termed the 
progressive Bennett angle and corresponds to the medial 
wall of the patient’s fossa.

Condylar guidance adjustments in both sagittal 
and horizontal planes and the lateral condylar angle 
calculated by the formula L= H/8 + 12, H = Horizontal 
condylar angle, L= lateral condylar angle.
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CLOSED CONDYLAR TRACK

The Condylar Guidance Track rotates in an enclosed 
housing which stops the Condylar Element, preventing 
the accidental disengagement of the Upper Member. 

CENTRIC LOCK

Engagement of a Centric Lock depresses a Centric 
Pin, causing it to arrest the Condylar Element at the 
centric position. When locked, the Upper Member is 
restricted to an opening and closing movement only. 
Releasing the Centric Lock two full turns will disengage 
the Centric Pin and return the Element’s freedom of 
movement in the Condylar Track.

 CONDYLAR SHAFTS

The Condylar Shafts adjustably slide in the “wings” 
of the Lower Member. They have been factory fixed 
by Setscrews when their brass shoulders rest against 
the flatted sides of the Condylar Elements at the “zero” 
centric position. A resilient Bumper will protectively 
stop the Upper Member and rest against the “Wing” of 
the Lower Member when fully opening the Articulator. 

DUAL-END INCISAL PIN

Coinciding with these Condylar Shaft adjustments is 
an alignment of the chisel edge of the Incisal Pin with the 
central table of the Incisal Guide. The Incisal Pin serves 
as the forward control of the Articulator. It cooperatively 
maintains a vertical stop and provides a stylus contact 
for the excursive movements of the Articulator against 
the various inclined guiding surfaces of the Incisal 

Guide. A mid-line groove is cut in the Incisal Pin about 
one inch from the spherical tip. Five additional lines 
calibrated in millimeters extend on either side thereof. 
These lines are used for recording or altering the vertical 
dimension. The Incisal Pin is inserted into, and the 
wider mid-line of these metric grooves is aligned with, 
the top edge of the Upper Member. It is secured by the 
Thumbscrew bearing against the flatted side on the Pin. 
This adjustment places the chisel end at 90 degrees to 
and in contact with the central table of the Incisal Guide 
and provides a parallelism of the Upper Member to the 
Lower Member.

Two annular grooves, appear on the Incisal Pin at 37 
and 54 mm below the Frankfort Horizontal Plane. These 
grooves form arbitrary vertical landmarks for alignment 
of the incisal edge of the maxillary centrals when making 
a Facebow transfer. The 37 mm line is based in part on 
the Bonwill Triangle and results in a generally horizontal 
appearing plane of occlusion. The 54 mm line forms an 
average landmark for alignment of the incisal edge of the 
upper centrals when making a Facebow transfer. This 
reference line is based on the research study by Frank 
R. Lauciello, D.D.S., and Marc Appelbaum, D.D.S., 
“Anatomic Comparison to Arbitrary Reference Notch 
on Hanau Articulators,” Journal of Prosthetic Dentistry, 
December 1978, Volume 40, Number 6, Pages 676-681.
The Incisal Pin extends beyond the top of the Upper 
Member and provides a third point of stability when 
inverting the Articulator for mandibular cast mounting. 
The spherical tip of this Incisal Pin serves as the Dual-
End and is useful for fabricating customized acrylic 
anterior guide tables.  

Figure 6:A- Dual Ended Incisal Pin, B- Incisal Pin resting on Incisal  
TableC- The marking on the Incisal Pin
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ADJUSTABLE INCISAL GUIDE

The Adjustable Incisal Guide provides an 
independent adjustment of anterior guidance. It 
cooperates with the Incisal Pin and Condylar Guidances 
to present a stable, three-dimensional programmed guide 
pattern for the mounted casts. 

The Incisal Guide rotates antero-posteriorly from 
a horizontal “zero” degree to a 60-degree positive 
inclination of protrusion which is then secured by the 
small Locknut. The central guiding table is 5.56 mm 
wide and forms the inclined surface for the protrusive 
guidance of the Incisal Pin. Separately adjustable Lateral 
Wings elevate by a Thumbscrew from a “zero” horizontal 
to a 45-degree incline and are fi xed by a Thumbnut. The 
calibrations are very small and serve only as a reference. 

An anterior slot, in the Lower Member, allows 
repositioning of the Incisal Guide. Adjust and lock 
the Guide at a “zero” horizontal and slightly loosen 
the Platform Lock screw. Slide the Platform antero-
posteriorly to align the chisel end of the Incisal Pin 
with the “zero” indicating line on the Lateral Wings. 
This adjustment will place the Incisal Pin contact on 
the rotational centre of the Guide, thereby maintaining 
the vertical dimension when adjusting the inclination 
for protrusion. Loosening the Platform Lock screw 
one turn will allow the Incisal Guide Assembly to be 
withdrawn from or returned to the anterior slot without 
any disassembly of parts. 

Figure 7:  The Incisal Table

RESILIENT BUMPER

Stop the upper member and rest against the wings 
of the lower member, when fully opening the articulator.

  
Figure 8:  Resilient bumper

ADJUSTABLE PROTRUSIVE-RETRUSIVE

This micrometer adjustment permits the Condylar 
Element to be protruded 6 mm from centric or to be 
retruded 3 mm from centric.

ORBITALE INDICATOR

This “crescent” represents the patient’s infra-
orbitale notch and is the anterior reference landmark 
of the Frankfort Horizontal Plane. When used with an 
Orbitale Pointer on a Face bow it provides an anatomical 
vertical orientation for the upper arch, obviating the use 
of any average reference lines on the Incisal Pin4, 5. 
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APPLICATION OF SEMI ADJUSTABLE 
ARTICULATORS IN FPD 

Shape and angulation of the articular eminence 
Limitation: the upper wall of the “mandibular cavity” 
of the SAA is straight and rigid, whereas this structure 
in the TMJ is curved. That is to say, only the initial and 
final positions of mandibular movement are recorded. 
Therefore, the actual paths of the condyles are not 
accurately recorded on the SAA. Consequently, carving 
of the occlusal surface of posterior teeth increases 
the risk of occurrence of undesirable contacts during 
mandibular movements. Compensation: customization 
of the anterior guidance while the provisional crowns are 
worn and its transfer to the incisal table on the articulator 
reduces the possibility of contacts betweenthe posterior 
teeth during excursive mandibular movements.  This 
customization guides the establishment of cusp height 
and fossa depth6, 7.  

FACTORS CONTRIBUTE TO INACCURACY 
OF CAST ARTICULATION

Errors could happen while registering occlusal 
relationship. An example of a possible source of error 
is the difference in the patient’s mandibular position 
when supine and upright. According to Helcio et al., the 
mandible tends to be positioned more posteriorly when 
the patient is lying down and the mouth has been actively 
closed into the relaxed position of centric occlusion. 
Another example is inherent in the nature of mandibular 
hinge axis and the consequences of its application in 
treatment planning.

To simulate the mandibular functional movement on 
the dental articulator, the degree of correlation between 
the patient and mounted casts depends on many factors, 
including biologic considerations and the properties of 
the materials used during the process of transferring 
maxilla mandibular records8, 9.

Literature has reported some factors that are 
possibly the source of incorrect maxillary cast alignment.  
According to Ferrario et al.

(1) Individual variation in the anatomic reference 
landmarks and measurements,

(2) Improper adjustment of the face-bow to the 
patient or the instrument to the articulator during the 

transfer procedure, and

(3)  Setting the Frankfurt plane horizontally on the 
upper member of the articulator. 

Conclusion

Evolution of articulators through the years has 
given an insight of the researchers trying to develop a 
mechanical device that simulates the jaw members and 
its movements. The purpose of using an articulator is to 
develop a prosthesis that will be harmonious in the oral 
cavity.

Various articulators have been developed and are 
being improved upon as and when the functions of the 
jaws are understood better. Accordingly, in the present 
day, the availability of articulator ranges from simple 
hinge type to fully adjustable articulators and virtual 
articulators10, 11. 

Selection of articulators depends upon the clinical 
situation. In complete denture prosthesis, semi-
adjustable articulators suffice the requirements to 
develop a good denture. Fully adjustable articulators are 
used for fixed prosthesis. It is difficult to manage fully 
the adjustable articulators in complete denture patients 
because the clutches used to obtain the hinge axis and 
condylar movements are more cumbersome to be used 
in edentulous patients which in turn do not provide 
accurate records.

Ethical Clearance – Not required since it is a 
review article 

Source of Funding – Nil 

Conflict of Interest – Nil. 
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Abstract
Aim: The Purpose of  the present review was to determine the occlusal plane in edentulous patients.

Objective : Occlusal plane orientation is an  important factor in the construction of a complete denture. 
Occlusal plane could be oriented using landmarks in the maxillary arch as well as the mandibular arch . 
Many methods have been used to establish the occlusal plane in complete dentures , but  no method seems 
to be fully acceptable. So it is always challenging for  the  prosthodontist to restore the existing occlusal 
condition with a suitable prosthesis.

Materials and Methods : : An electronic search engine without time/ language restrictions was taken from 
Google Scholar .

Conclusion: This article reviews different techniques to determine and correct occlusal plane. HIP was 
parallel to the occlusal plane , Ala-tragal line passing through lower part of the ala of the nose to inferior 
position of the tragus was relatively parallel to maxillary residual ridge. Therefore, this may be a viable 
reference in complete denture prosthodontics. 

Key words : Plane of Occlusion , Camper’s plane, Curve of  Spee , Occlusal plane analyser , Ala tragus.   

Introduction

Complete denture prosthodontics is a challenge 
for the dentist for rehabilitation of edentulous patients 
with conventional complete dentures. Occlusal plane 
orientation is one of the most important clinical 
procedures in edentulous patients. It may be tissue 
supported or implant supported, has to be done by 
considering various biological and mechanical factors 
to restore functions and health of the stomatognathic 
system1. Developing an occlusion that is compatible 
with functional movements of the stomatognathic 
system is one of the key factors in determining the 
prognosis of the completely edentulous patients. One of 
the important factors that help us in the establishment of 

ideal occlusion is the orientation of the occlusal plane.  

A further description by Dr. Peter Dawson in 
1780,  said that the “The plane of occlusion refers to an 
imaginary surface that theoretically touches the incisal 
edges of the incisors and the tips of the occluding surfaces 
of the posterior teeth.”  The glossary of Prosthodontic 
term (2005) defines occlusal plane as “the average plane 
established by the incisal and occlusal surfaces of the 
teeth.” A plane is determined by at least three reference 
points that are not in a straight line. The occlusal plane is 
determined anteriorly by the maxillary incisor teeth and 
posteriorly by the retromolar pads.

When we relate to a plane we initially think of a 
flat surface, however, it is not a plane but represents the 
planar mean of the curvature of the surfaces. Using an 
occlusion rim, the clinician determines the incisal edge 
position by evaluating speech, lip support, and esthetics 
and then typically uses anatomical landmarks such as 
the retromolar pad and relative parallelism of the ridges 
to determine the position of the posterior teeth. The 
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connection of these anterior and posterior landmarks 
establishes the occlusal plane2. 

The orientation of the occlusal plane is lost in patients 
rendered edentulous and should be re-located if complete 
dentures are to be esthetic and to function satisfactorily. 
For example, if the occlusal plane is placed too high, the 
tongue cannot rest on the lingual cusps of the mandibular 
denture and prevents the denture’s displacement. There 
is also a tendency for accumulation of food in the buccal 
and lingual sulci. On the other hand, if the occlusal plane 
is placed too low, it could lead to tongue and cheek 
biting. Complete dentures are constructed to function in 
the mouth as an integral part of the masticatory system; 
therefore, they should be designed to conform to the 
patient’s physiologic jaw relations. 

The use of anatomical landmarks as guides has 
been suggested by many authors. Anatomical landmarks 
suggested to clinically determine the position of the 
occlusal plane are the upper lip, corner of the mouth, 
lateral margins of the tongue, two-thirds of the height of 
the retromolar pad, parallel to the ala-tragus (Camper’s 
plane) and interpupillary lines, parallel to the hamular 
notch-incisive papilla plane, and 3.3 mm below the 
parotid papilla. A common concept is that the occlusal 
plane should be parallel to a line drawn from the lowest 
point of the ala of the nose to the external auditory 
meatus or tragus of the ear. 

According to the Glossary of Prosthodontic terms, 
the occlusal plane is defined as “the average plane 
established by the incisal and occlusal surfaces of the 
teeth.”  Generally,  it  is  not  a  plane  but  represents  the  
planar  mean  of  the  curvature of  these  surfaces. These 
are as follows, 

Curve of Spee + Curve of Wilson + Curve of Incisal 
Edges = Curve of Occlusion 

Curve of Occlusion + Its relationship to the 
Cranium= Plane of Occlusion

The occlusal plane position is the foundation of 
clinical treatment and one of the most   important criteria 
used to judge the degree of treatment success. It is an 
important factor which harmonizes morphology and 
function of stomatognathic system. Various authors 
have defined the occlusal plane in many different ways. 

1. “An imaginary surface that touches the incisal 
edges of incisors and tips of the occluding surface of the 
posterior teeth”.

2. “A line bisecting the molar and incisor overbite”.

3. “A line extending from mesio incisal angle of 
upper central incisor to the mesiopalatal cusp of first 
maxillary molars”.

4. It represents the functional table of occlusion in 
the first permanent molar, second premolar and the first 
premolar area.

5. The average plane established by the incisal and 
occlusal surfaces of the teeth. 

Generally, it is not a plane but,

a. Represents the planar mean of the curvature of 
these surfaces.

b. The surface of wax occlusion rims contoured to 
guide in the arrangement of denture teeth.

c. A flat metallic plate used in arranging denture 
teeth - compensate to curve of occlusion 

OCCLUSAL PLANE SIGNIFICANCE 

The correct orientation of the occlusal plane plays a 
vital role in optimal esthetic achievement. In the natural 
smile, the incisal tips follow the curve of the lower 
lip. This effect is an expression of a correctly oriented 
occlusal plane; if the occlusal plane hangs posteriorly, 
the lip-line viewed from the front will appear straight 
and contribute more than any other factor to the so-
called ‘denture look.  The plane of occlusion forms an 
essential part of the concept of mechanically balanced 
articulation. The position of occlusal plane in denture 
wearers should be as close as possible to the plane, which 
was previously occupied by the natural teeth. Such 
position of the occlusal plane provides normal function 
of the tongue and cheek muscles, thus enhancing the 
denture stability. 

It is believed that teeth oriented on an occlusal 
plane in harmony with the individuals physiognomy is 
responsible, in part, all conditions being equal, for stable, 
retentive full dentures. Faulty orientation of the occlusal 
plane will jeopardize interaction between tongue and 
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buccinators muscles. Where the occlusal plane is too high, 
the tongue cannot rest on the lingual cusps of the lower 
denture and prevent its displacement. Also it forces the 
tongue into a new position that is higher than its normal 
position. This higher position of the tongue causes the 
floor of the mouth to raise and create undue pressure on 
the border of the lingual flange and results in partial loss 
of border seal. There is also tendency for accumulation 
of food in the buccal and lingual sulci. An occlusal plane 
that is too low could lead to tongue and cheek biting.  
Correct orientation of the plane of occlusion in all three 
dimensions after loss of natural teeth is a demanding 
task. The optimal position/orientation of the occlusal 
plane is essential for successful prosthodontic treatment 
of completely edentulous patients.  

OCCLUSAL PLANE ORIENTATION 

Considering the importance of the accurate 
establishment of the location and inclination of occlusal 
plane on function, esthetics and speech, a method 
to conform it to the occlusal plane that existed in the 
natural teeth seems necessary. The question which 
arises in clinical practice is how to discover which 
position was occupied by the ‘‘natural occlusal  plane’’ 
after the loss of natural teeth and exactly, how can the 
optimal position of the occlusal plane be found in every 
edentulous patient .The occlusal plane in anterior and 
posterior regions may vary and therefore, these should 
be evaluated separately. It is generally agreed that in the 
anterior region the vertical height of the occlusal plane 
is governed by esthetic requirements and less frequently 
by functional demands. Orientation of the occlusal 
plane is lost in patients rendered edentulous and should 
be relocated if complete dentures are to be esthetic and 
functional. It is difficult to find the optimal position of 
occlusal plane in every edentulous patient using the 
reported soft tissue landmarks. Improper use of these 
landmarks may compromise the functional and esthetic 
result of the intended prosthetic rehabilitation. 

The anterior maxillary occlusal plane may be 
determined by lip relationships at rest and when smiling. 
Speech also provides for positional accuracy. When 
viewed from the front, the occlusal plane should be 
parallel to the inter-pupillary line. With regard to the 
orientation of the occlusal plane in the posterior region, 
however, there are contrasting views. Various authors 

have postulated various landmarks for determining the 
occlusal plane. The commonly used method is based on 
anatomical landmarks which advices the positioning of 
occlusal plane parallel to the plane between the corner of 
mouth and the junction of middle and upper third of the 
retromolar pad.  However, all the authors agree that ideal 
location for the occlusal plane is in the same position as 
it was when the natural teeth were present. Theoretically, 
plane established by Broadrick occlusal plane analyzer 
method has been considered as ideal occlusal plane for 
dentulous and partially edentulous individuals.  

In case of edentulous individual, after anterior 
teeth were set, which is guided by phonetics and 
esthetics; tip of the canine and condylar element of 
the articulator can be taken as anterior and posterior 
survey points, respectively, for Broadrick occlusal plane 
analyzer method. The plane established by Broadrick 
occlusal plane analyzer method can be important guide 
for establishing plane in complete denture cases if 
anatomically established plane and plane established by 
Broadrick occlusal plane analyzer method coincide to 
each other. Precise establishment and orientation of the 
plane of occlusion is very important during rehabilitation 
of the completely edentulous subjects and is one of the 
important factors, which determines the prognosis of 
the case. It is desirable that the occlusal plane lost in 
edentulous patients should be relocated in prosthesis to 
conform to natural occlusal plane of the patient. Faulty 
orientation of occlusal plane in the prosthesis will 
jeopardize the interaction between tongue and buccinator 
muscle in placement of food bolus on the occlusal table. 
If the plane is too high, it would cause collection of food 
in the sulcus, and if it is too low, it would result in biting 
of cheek or tongue. Occlusal plane is an important factor 
of stability, critical in mounting on articulators, has a 
bearing on health and function of temporomandibular 
joint and is also of vital importance for articulate speech 
in a complete denture patient. 

Different schools of thought exist regarding 
the method of orienting the occlusal plane based on 
intraoral and extra oral landmarks during complete 
denture fabrication. These include ala-tragus line, 
anterior nasal spine and hamular notch, lateral border 
of tongue, buccinator grooves, and commissure of lips 
and positioning the occlusal plane midway between the 
ridges.  Lingual frenum has also been related to occlusal 
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plane. Various authors have advocated different methods 
for the orientation of the occlusal plane. Most important 
and accurate of these is pre-extraction record, eg: profile 
photographs, lead wire, acrylic face mask, dentulous 
casts etc 

INSTRUMENTS TO EVALUATE OCCLUSAL 
PLANE: 

1. Occlusal Plane Analyzer: This instrument was 
custom made to check for parallelism of ala-tragus line 
to the occlusal plane and occlusal plane to inter-pupillary 
line.

2. Digital Vernier Callipers:  Digital Vernier 
calipers, with an accuracy of .001mm, were used

to check the distance between the two arrowheads 
on two parallel plates.

3. Buccinator Groove Relator:  It was custom 
made to compare the level of the buccinator 

groove (linea alba buccalis) with the occlusal plane.

4. Level Analyzer:  An u–shaped plate was made 
to check the level of buccinator groove 

with the occlusal plane on the impression taken. 
While fabricating, care was taken to

make sure both the prongs of the U were at the same 
level and parallel to each other.

5. Metallic Scale: A thin 6” stainless steel scale 
was used to relate the occlusal plane to the

retromolar pad

2. METHODS TO DETERMINE OCCLUSAL 
PLANE :  

DIAGNOSTIC TRIAD FOR OCCLUSAL PLANE 
ANALYSIS  

 I. Clinical examination & evaluation

II. Cephalometric analysis

III. Mounted diagnostic casts 

I. CLINICAL EXAMINATION & EVALUATION 
:

1) PROTHERO’S METHOD: 

Occlusal plane position should be 1-3 mm below 
the resting upper lip line  anteriorly  while it should be  
parallel to the ala-tragus line posteriorly. 

 

2) RETROMOLAR PAD: 

The occlusal plane, as determined by a line from the 
mandibular cuspid tip to the distolingual cusp tip of the 
distal mandibular molar, terminated in the area of the 
lower half of the retromolar pad in 75% of the subjects. 

In the other 25%, the plane terminated in the area of 
the upper half of the retromolar pad.

Most frequently, Mandibular occlusal plane 
coincides with lower 1/3 of retromolar pad. It is always 
inferior to upper 1/3 of retromolar pad  

  

3) RELATIONSHIP OF THE OCCLUSAL PLANE 
TO THE PAROTID PAPILLA, COMMISSURE OF 
LIPS AND THE BUCCINATOR GROOVE:  

The average superior distance of the parotid papilla 
from the maxillary molar cusp tip was 4.2 mm. 

· Vertically, the embrasures formed due to 
commissure of lips were within a range of 1 to 3 mm

· The mean distance of the parotid papilla was 
2.56 mm above the maxillary occlusal plane. 

· The commissure of lip was inferior to the 
mandibular occlusal plane by 1.37 mm. 

· The buccinator was 0.94 mm below the 
mandibular occlusal plane. 
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4) COOK’S PLANE: 

Sloane and Cook showed that the plane of occlusion is related to the length of a line connecting the anterior nasal 
spine (ANS) to the hamular notch on dry skulls.

· This line, called Cook’s plane forms an angle with the occlusal plane that varies inversely with the distance 
separating the two reference points.

· Thus, the greater the distance between ANS and the hamular notch, the more acute the angulations of the 
occlusal plane, and conversely, the smaller the distance, the more obtuse the angle will be. 

This tendency has been confi rmed by the cephalometric studies of L’Estrange and Vig and represents a 
phenomenon that may be explained by the “denture glass effect”.

Cook’s Plane 

Denture glass effect  
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6) CAMPER’S PLANE: 

It is a plane passing from the acanthion to the center of each bony external auditory meatus. 

Plane of occlusion should be parallel to the Ala-Tragus line (Camper’s plane) . 

          

II. CEPHALOMETRICS: 

· The functional occlusal plane is a plane that relates to the occlusal surfaces of the molars and premolars. 

· The purpose of analyzing the occlusal plane cephalometrically is to determine its correct vertical position in 
both the anterior and posterior segments.

· An esthetically pleasing occlusal plane is close to the centre of the ramus (Xi point) at the posterior and 
slightly below the lip embrassure at the anterior.

· The lower incisal edges are normally slightly above the level of the functional occlusal plane. 

· The posterior level of the occlusal plane should approach the level of Xi point.

Xi point. A rectangle is formed with the top and bottom parallel

to the Frankfort horizontal plane and the sides perpendicular. The

Xi point is located at the intersection of diagonals and represents

the geometric centre of the ramus 
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The functional occlusal plane relates to the occlusal 
surfaces of  molars and premolars. It does not bisect the 
incisors. It is close to the Xi point in the back and aligns 
slightly below the lip embrasure in the front. 

III. MOUNTED DIAGNOSTIC CASTS : 

i) Broadrick’s Occlusal plane analyzer (BOPA) and 

ii) Simplifi ed Occlusal plane analyzer (SOPA) 

The use of Broadrick fl ag or SOPA is not applicable 
for non-restorative cases; however, so occlusal plane 
analysis does have real value for orthodontic and surgical 
analysis if it is used with  clinical evaluation. 

1. BROADRICK’S OCCLUSAL PLANE 
ANALYZER

This instrument was devised by Dr. Lawson K. 
Broadrick. It is used for analyzing the  curve of Spee  & 
developing an acceptable curve of occlusion. 

PROCEDURE:

· The maxillary cast is fi rst mounted to the 
articulator by a face bow transfer and the mandibular 
cast is then mounted in centric relation.

· The articulator is then adjusted in compliance 
with the articulator technique. Then the maxillary cast is 
removed from the articulator during the survey.

· A stud of card index is inserted into the hole in 
the upper member of articulator. Small arcs of 3 ¾”, 4” 
and 5” radii can be drawn over the functional occlusal 
surfaces on the lower posterior teeth. 

· An average of 4” radius may be used in majority 
of surveyed cases. Variation is only necessary when a 
pronounced curve of Spee may require a 3 ¾” radius or 

a fl at curve of Spee requiring a selection of up to a 5” 
radius. 

· Now, the Bow Compass is adjusted to the radius 
selected (most commonly 4”). The centre of the Bow 
Compass which is set at 4” radius is positioned on the 
anterior survey point (A.S.P.) which is usually the disto-
incisal of the cuspid.

· If cuspid is worn fl at, the A.S.P. may be at the 
incisal edge. With the centre point of Bow Compass 
positioned on the A.S.P., a long arc (about 3”) on the 
plastic record card is drawn.

· The occlusal plane survey centre will ultimately 
be located on some point of this arc. (Figure 11).

Anterior survey point 

· The posterior survey point (PSP) is located on 
distobuccal cusp of the last mandibular molar. 

· The centre of Bow Compass is positioned on 
the P.S.P. and an arc is applied to intersect the arc from 
A.S.P. 

· The centre point of the bow compass is placed, 
adjusted to 4” radius, on the intersection of arcs on the 
plastic record card (Figure 12). 

· Alternate to the molar P.S.P. is a position 
on the condylar element of articulator at the anterior 
intersection with the condylar shaft.

· The center point of bow compass is positioned 
on this condylar posterior survey point (C.P.S.P.) and an 
arc is applied to intersect the arc formed from the A.S.P.
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Condylar element used as the Posterior survey point  

· The needle point is swept over the occlusal 
surfaces of the lower posterior teeth to see how the arc 
conforms to the existing occlusal plane.

· This occlusal plane survey centre (O.P.S.C.) can 
be shifted on the A.S.P. line, until the most acceptable 
line and plane of occlusion is found.

· By trial and retrial, the ideal survey centre 
forming the most acceptable line and plane of occlusion 
will be located. 

· The centre point of the Bow Compass is now 
pierced into this ideal O.P.S.C. Point of compass is 
placed at the survey center of the flag. 4-inch radius is 
drawn through the buccal surfaces of mandibular teeth . 

 
Acceptable plane of occlusion 

2) SIMPLIFIED OCCLUSAL PLANE ANALYZER 
(S.O.P.A.):  

· This simplified method reduces the time 
required for occlusal plane analysis because the analysis 
point for surveying the occlusal plane is already related 
to the condylar axis.

· A SOPA is preset at 4” from the condylar axis 

and it works with Denar articulators. 

· The pencil point is simply positioned at the 
desired height for the lower canine and the point of the 
compass is placed on the center line of the SOPA.

· Compass pencil is then arced back to show the 
occlusal plane that would correctly relate to the condyles. 
By setting the caliper scribe at 4 inches & aligning the 
marking point at the tip of canine, an occlusal plane can 
be scribed on the lower cast that will go through the 
condylar axis in one simple step.  

Occlusal plane scribed on the lower cast that will go 
through the condylar axis in one simple step  

Discussion

The ultimate goal of any type of prosthodontic 
rehabilitation is to restore the missing structures in 
a way that they were present. To achieve this goal 
majority prosthodontic concepts have been derived from 
the observation made in healthy subjects. The concepts 
derived in this way will make successful rehabilitation 
possible in majority of the patients. The concept for 
occlusal plane orientation is one such concept. In 
literature several authors have proposed their method 
for establishing occlusal plane, for both partially and 
completely edentate patients. 

In case of complete denture patients the methods 
proposed are: 

1. Parallel to ala-tragus line 

2. Locating occlusal plane parallel to and midway 
between the residual ridges. 

3. Positioning occlusal plane at the level of lateral 
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border of the tongue 

4. Locating occlusal plane posteriorly at the middle 
or upper third of the retromolar pad 

5. Orienting occlusal plane with the buccinators 
grove and commissures of the lips. 

6. Establishing occlusal plane in relation to parotid 
papilla 

7. Use of certain cephalometric criteria for 
establishing occlusal plane  

During complete denture construction the occlusal 
plane should be established as close to the natural 
dentition as possible. This statement is logical since 
the musculature of the tongue and cheeks was trained 
to function normally in that environment and will 
again function appropriately when they are called upon 
to stabilize the bolus at the same vertical position of 
the occlusal table as formerly existed. For partially 
edentulous patient, the Broadrick occlusal plane 
analyzer method for occlusal plane orientation is widely 
accepted. The plane obtained by this method will have 
curvature as observed in sagittal plane, known as curve 
of Spee. For complete denture cases, still the opinion of 
the authors differs. In complete denture cases, as per the 
established occlusal plane, teeth setting will be done; 
following principles of the teeth setting. At this time the 
teeth set in trial denture will show curvature in sagittal 
plane. The curve, anteroposterior compensatory curve, 
established in this way will help to achieve balanced 
occlusion for better stability of the dentures. If the 
compensatory curve also has geometry similar to the 
curve of Spee of natural dentition, than the same method 
used for natural dentition may have potential to be used 
in complete denture fabrication also3. 

Summary & Conclusion 

· The line joining from ala to the lower border 
of the tragus was parallel to the occlusal plane in 53.3% 
of the subjects. In 26% occlusal plane was parallel to 
the ala to middle border of tragus and in 20.7% occlusal 
plane was parallel to the ala to upper border of tragus.

· There was no influence of the sex on the level 
of occlusal plane i.e. both males and females showed the 
occlusal plane parallel to the line joining the ala to the 

lower border of tragus.

· In subjects with small tragus either middle or 
lower border of the tragus may be used to determine the 
level of occlusal plane

· Alatragal line passing through lower part of 
the ala of the nose to inferior position of the tragus was 
relatively parallel to maxillary residual ridge.

· Alatragal line passing through lower part of 
the ala of the nose to middle position of the tragus was 
relatively parallel to mandibular residual ridge.

· In the rest position Maxillary and mandibular 
residual ridges were not parallel to each other. They 
formed an angle with a mean difference of 4.20 degrees.

· The HIP plane is parallel to the natural occlusal 
plane4.

· The HIP plane can be used as a reference plane 
to re-establish the occlusal plane in edentulous patients. 

· In most of the individuals, the occlusal plane 
correlated with the lower 1/3rd of the retromolar pad.

· No significant difference was found between 
males and females regarding the association of occlusal 
plane with level of retromolar pad.

· Retromolar pad can serve as a stable intraoral 
landmark to reestablish the lost occlusal plane orientation 
in edentulous subjects. 
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Abstract
This meta-analysis presents the comparison of nanostructured/nanoparticles as Ti-based implant materials to 
control and improve the implant success rate with a focus on enhanced osseointegration. 

Materials and Methods: A literature review of articles was conducted by using MEDLINE PubMed 
database and google scholar restricted to 2000 – 2019. 

Results: Source: PubMed and Google scholar 
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Introduction

An important parameter for achieving successful 
osseointegration is the establishment of direct contact 
between the surface of the implant and the surrounding 
bone. The implant surface roughness affects the rate of 
osseointegration. Classification of the surface roughness 
of implants can be divided into macro, micro, and nano.
The implant surface modifications can be achieved by 
additive or subtractive methods1. 

Bone is a natural nano rough surface that consists 
of nano-sized collagen and HA crystals as a result, 
nano rough surface implant is more favorable for 

osteoblast growth. Surface which replicates natural bone 
structures provide an environment that is more suitable 
for osteoblast growth. Better osteoblast adhesion on the 
nano rough regions of the patterned titanium substrates 
is because of their optimal interactions with proteins, 
proteins are mediating osteoblast adhesion such as 
fibronectin, and therefore protein response on the titanium 
surface is responsible for optimal osteoblast behavior. 
Early functions of osteoblast are affected by the size of 
the aligned pattern. There are some optimal patterned 
dimensions of nano features in which osteoblast prefers 
to function, in other words, a threshold exists in which 
osteoblast does not attach and spread properly.

The bone constituents are organic matrix 90% Type 
1 collagen 10% in an organic matrix which is composed 
of HA. Type 1 collagen synthesized by osteoblast and 
contains linear fibrils 30nm in length and 0.5 nm in 
width, HA is 25 nm thick and 20 – 80 nm long.

DOI Number: 10.37506/ijfmt.v14i4.11724



Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4      1371

The nanometer-sized roughness and also the 
chemistry have a key role in the interactions of surfaces 
with proteins and cells. The micromechanical features 
which influence the process of secondary integration 
are bone growth, turnover, and remodelling. At the 
nanoscale, more textured surface topography increases 
the surface energy which in turn increases the wettability 
of the surface to blood, adhesion of cells to the surface, 
and facilitates binding of fibrin, matrix proteins, growth, 
and differentiation factors2, 3,4.

Many studies were conducted to investigate various 
implant surface nanostructures and their influence on 
cell behaviour as proliferation. This meta-analysis 
presents the comparison of nanostructured/nanoparticles 
as Ti-based implant materials to control and improve 
the implant success rate with a focus on enhanced 
osseointegration. 

Aim

· To evaluate through systematic review and 
meta-analysis of the articles published, related to the 
nano surface modification of dental implant surface. 

· The aim is to compare, based on the recently 
available evidence, the influence of various nanostructure 
surface modifications of titanium implants, on osteoblasts 
proliferation and osseointegration. 

Objective

· To collect reliable journal articles reporting 
comparison of osseointegration of untreated and nano 
modified surface with additive process made over dental 
implant surface.

· To compare the parameters across the articles.

· To address the limitations in data.

· To compare nanostructured and nanoparticles 
as Ti-based implant materials to control and improve 
the implant success rate with a focus on enhanced 
osseointegration. 

Material and Methods 

MATERIALS 

1. MEDCALC software version 19.1

2. Acer E 11 laptop

3. Rorito B max pen

4. Natraj pencil

5. Jumbo note book

6. Apple 6 Iphone

7. Jio broadband

8. Rox printers 

Methodology 

The PubMed library, Google scholar databases was 
searched for articles in English language from 2000 to 
2019 using the MeSH terms the review included are 
laboratory research studies, in vitro studies that used 
cells from human or animals and in vivo studies on 
animals. 

Electronic search was performed independently 
following MeSH terms. Detailed search strategies were 
developed for each database searched.

SEARCH TERMS

The following keywords are used;

· Titanium dental implant surface

· Implants and surface modifications

· Titanium surface with Nanostructure

· Osteoblast proliferation 

· Nano-coated implants

· Osseointegration.  

Inclusion Criteria

· In vitro and/or in vivo studies.

· Nanostructured implant surface + control 
sample.

· At least one Ti sample with nanostructure must 
be included in the study.

· Studies about osseointegration rate on 
nanostructured implant surface.
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· Studies providing quantitative results. 

Exclusion Criteria

· No osseointegration rate described.

· Studies describing Ablative implant surfaces.

· Nanostructure and morphology has not been 
described.  

STUDY SELECTION AND DATA 
COLLECTION:

The search results were carefully refined to those 
articles that explicitly mention variables considered for 
the study. In addition bibliography of these selected 
articles were also scanned to obtain the maximum number 
of results possible The search yielded 544 potentially 
relevant articles in PubMed, 300 in Google search. After 
screening the abstracts of the articles, 97 articles were 

selected for full text screening from PubMed and Google 
scholar .After elimination of duplicate articles, a total of 
87 were selected for full text screening. Out of that 11 
articles were selected based on eligibility criteria.

A total of 11 articles were shortlisted as mentioned 
and the following parameters were retrieved, (table 1) 

· Mean bone-implant contact of uncoated and 
coated titanium implant surface.

· Standard deviation (SD) of uncoated and coated 
titanium implant surface.

STUDY PERIOD - This study was carried out for 
a period of one year from august 2018 to august 2019.

STUDY SAMPLE -Sample size was 600 – 850 
articles

STUDY DESIGN - SEARCH RESULTS FOR 
META ANALYSIS

Fig .1, Flow diagram of studies selection according PRISMA guidelines 
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Results 

Characteristics of the studies included and comparison of bone implant contact area with an observation 
period 

Table 1 

Meta Analysis

· Mean difference of the mean bone implant contact was calculated for uncoated and coated titanium implant 
surface and compared using student T test at the confidence interval of 95%.

· The data was presented as funnel plot and forest plot.

· Meta-analysis was done using ‘MEDCALC software version 19.1’ 

META-ANALYSIS: CONTINUOUS MEASURE

Variable for studies Study 

1. Intervention groups

   Variable for number of cases N1

   Variable for mean mean1

   Variable for SD sd1

2. Control groups

   Variable for number of cases N

   Variable for mean Mean

   Variable for SD Sd
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Study N1 N2 Total SMD SE 95% CI t P
Weight (%)

Fixed Random

laetitasalou 3 3 6 0.998 0.712 -0.980 to 
2.976   2.99 6.62

jack wan 10 10 20 0.339 0.432 -0.567 to 
1.246   8.16 9.22

ellingsen je 15 15 30 -0.878 0.373 -1.642 to 
-0.115   10.93 9.78

lars m 
bjursten 7 6 13 0.000 0.517 -1.139 to 

1.139   5.68 8.39

von 
wilmowsky 25 25 50 -0.0119 0.278 -0.572 to 

0.548   19.61 10.63

ingmer et al 16 16 32 0.327 0.347 -0.382 to 
1.035   12.62 10.03

orisinisg et al 10 10 20 0.865 0.450 -0.0791 to 
1.810   7.52 9.05

yves et al 12 12 24 2.052 0.493 1.030 to 
3.075   6.25 8.62

ballo et al 20 20 40 1.502 0.352 0.788 to 
2.215   12.23 9.98

luizmerelles 
et al 10 10 20 -0.319 0.431 -1.224 to 

0.587   8.17 9.22

jimbo et al 10 10 20 1.751 0.510 0.680 to 
2.822   5.84 8.46

Total (fixed 
effects) 138 137 275 0.454 0.123 0.211 to 

0.696 3.681 <0.001 100.00 100.00

Total 
(random 
effects)

138 137 275 0.567 0.275 0.0257 to 
1.108 2.062 0.040 100.00 100.00

Test for heterogeneity

Q 46.9803

DF 10

Significance level P < 0.0001

I2 (inconsistency) 78.71%

95% CI for I2 62.42 to 87.94

TABLE 2  
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FUNNEL PLOT

 
FIGURE 2, FUNNEL PLOT FOR DETECTION OF PUBLICATION BIAS 

FOREST PLOT

FIGURE 3, FOREST PLOT DEPICTS THE MEAN DIFFERENCE OF BONE IMPLANT CONTACT OF 
UN COATED AND COATED DENTAL IMPLANTS.  

META-ANALYSIS INTERPRETATION: 

· Initial electronic and manual search identified 
87 articles. After the subsequent search at the title, 
abstract and full-text reading level, 11 studies were 
finally selected for meta-analysis.

· The funnel plot was used to determine the 
possibility of publication bias of the selected studies. 
(Figure 2,)

· The forest plot was used to determine the pooled 
bone-implant contact rate of the selected studies. (Figure 

3,)

· Heterogeneity of the data was analyzed to 
determine if the data from the selected studies can be 
analyzed and if the data random effects model can be 
used in meta-analysis. (Table 2,)

· Of the 11 studies selected, 11studies are 
evaluated for the bone-implant contact area of uncoated 
and coated bone titanium dental implant surfaces. The 
included studies all used similar criteria for evaluating 
the bone-implant contact area of titanium implants.
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· The bone-implant contact was based on 
osteoblast proliferation, alkaline phosphatase activity, 
the time interval was between 1 to 4 months after implant 
placement.

· The systematic analysis of the selected 11 
studies is shown in the funnel plot which is analyzed for 
publication bias. 

· The forest plot showed a pooled effect of the 
bone-implant contact area. 

FUNNEL PLOT 

In this analysis, Few studies (4 out of 11) was 
scattered out of the funnel plot it shows that there was a 
possible error in the studies, which  may  due  to  poor  
standardization, ,  heterogeneity  (size  of  effect  differs 
according to study size) and sampling variation.

FOREST PLOT

The main outcome of meta-analysis is a forest plot, 
graphical display as in figure 1, 

· Some confidences interval are entirely on the 
positive side of zero, in other words, these studies show 
a statistically significant positive effect.

· Some confidences interval are entirely on the 
negative side of zero, in other words, these studies show 
a statistically significant negative effect.

· Study done by Von wilmowsky et al is the only 
study that contributes maximum to the analysis because 
of its minimum (-0.567 to 0.548) of confidence interval 
(bigger the study, the smaller the horizontal line and 
bigger the black box representing the point estimate) and 
study estimate. 

The diamond at the bottom of the forest plot shows 
the results when all the individual studies are combined 
and averaged. The horizontal points of the diamond are 
the limits of the 95% confidence interval and are subject 
to the same interpretation as any of the other individual 
studies on the plot.

Though 11 studies are included in the analysis, not 
all studies are equally contributing to the analysis.

In this analysis, diamond-shaped ‘Pooled Data’ 
is found on the left of the line of no effect (total fixed 

effect 95% of CI - 0.211 to 0.696) it’s mainly because of 
most of the studies supports the comparison group rather 
than control group, which means ‘Nano coated titanium 
implant surface increase the bone-implant contact’ 
thereby it enhances the osseointegration. 

TEST OF HETEROGENEITY

I2 (inconsistency) 78.71%

P < 0.0001

Total fixed effect – 95% of CI - 0.211 to 0.696

Discussion

The implant surface is an active research topic, 
because nano features could offer some advantages over 
untreated titanium dental implants it increase surface 
area, improves cell attachment, improve biomechanical 
interaction of implant with bone. Though many studies 
reveals the superiority of nano modified dental implants, 
we are dealing with negative reports as follows. Ross et 
al in 2013 reported superiority of microstructure surface 
over nanostructured samples.Yu et al in 2013 described a 
lower proliferation rate on 80 nm nano-foveolae structure 
compared to a smooth control sample.  Controversial 
results were noticed about incorporation of HA within 
nanotubes Due to difference in opinions and results from 
different studies, a need was felt to analyze the non-
treated/uncoated and nano-coated dental implant surface 
by undertaking a meta-analysis approach5, 6.

The PubMed and Google scholar search resulted in 
more than 800 articles matching the search terminologies. 
Initial electronic and manual search identified 87 articles 
as per the inclusion criteria. After the subsequent search 
at the title abstract and full-text reading level, 11 studies 
were finally selected for meta-analysis. In vivo and in 
vitro studies that investigated the bone-implant contact 
of non-coated vs. nano-coated titanium dental implant 
surface were included.

The meta-analysis was done using MEDCALC 
software version 19.1. Meta-analysis was conducted 
for differences in mean values of non-coated and 
nano-coated titanium dental implant surfaces. Mean 
differences were included in the meta-analysis, 11 
studies were finally selected for meta-analysis. Out of 
11 studies 4 studies does not contribute to the analysis.



Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4      1377

As surface characteristics modulate the outcome 
of cells behavior to the presence of a dental implant 
and subsequently the osseointegration level, the 
development of an implant surface that aims to attract 
osteoblasts that produce a bone extracellular matrix to 
ensure a high bone-implant contact. For this purpose, 
numerous surface engineering methods have been 
developed to create featured implant surfaces to improve 
the clinical performance of implants and to get a stable 
mechanical bone-implant interface. Also, persistent 
efforts have been made to improve the surface properties 
of dental implants to meet the increasing demands of 
implant treatments such as improving the success rate, 
expanding the applicability, and shortening the healing 
time required for sufficient bone-implant integration7.

The osseointegration performance of a surface is 
influenced by its topography at the nanoscale, following 
different biological mechanisms than on the micro-scale. 
The nano topography is supposed to influence the surface 
energy and therefore the surface/protein interactions. A 
significant surface energy allows to improve the surface 
wettability to blood and the adhesion and spreading 
of fibrin fibers and matrix proteins on the surface, and 
therefore to improve cell attachment and tissue healing, 
particularly during the early healing phases on the 
implant interface8.

A specific nanopattern surfaces promotes cell 
proliferation and differentiation, through the direct 
modulation of cell behavior9. Among the many forms 
of nanostructures (nano roughness, nano patterning, 
nanotubes, nanoparticles), it remains however difficult 
to determine which nano feature is the most efficient for 
the bone-implant interface and is practically usable with 
adequate clinical results in dental implant surfaces,10,11.

Studies demonstrate that the use of nanostructure 
enhance bone formation and growth because nanophase 
metal mimic the characteristic dimensions of bone 
constituents. Creating nanostructure of bone reduces 
infection, inflammation and promote osseointegration 
(Webster 2007) collagen spontaneously forms fibrils of 
aligned nanoscale protein helices (laton 2001). These 
fibers serve as a template for the nucleation and growth 
of hydroxyapatite crystals thereby creating a highly 
organized nanostructured surface that extends in a 
parallel orientation to the physiological loading of bone, 

the orientation of HA is dependent on the organization 
of collagen fibril helices. Several investigators have 
revealed that nanoscale topography influences cell 
adhesion and osteoblastic differentiation (Dalby et al., 
2008, Webster et al., 1999). These findings reiterate 
observations demonstrating that nano topography may 
directly influence adherent cell behavior (Webster et al., 
2000). Nanotechnology can alter the implant surface at 
an atomic level (Oh et al., 2005) and also influence the 
chemical composition of these surfaces.

A systematic analysis of the results gleaned from 
the chosen articles revealed that in fewer studies 
both types of implant surfaces reported having poor 
osseointegration. The results of the meta-analysis 
show that 1. Statistically, there is a difference between 
uncoated and coated implant surfaces in terms of bone-
implant contact. 2. The rate of osseointegration of nano-
coated was slightly more than that of a non-coated 
implant surface. Irrespective of the direction that dental 
implant biomaterials research takes in the future, it is 
clear that the most significant developments in this space 
will be at the cutting edge interface of material science 
and will be informed by innovations in substrate-surface 
differentiation and ability to easily “custom-create” 
surface properties, aided by the mainstreaming of 
nanotechnology. 

Limitation

The main limitation is that the samples group types, 
the culture techniques and evaluation methods are not 
the same across studies and difficult to compare.  

Summary and Conclusion 

To analyze the osseointegration rate of non-coated 
and nano-coated titanium implant dental surface 
concerning bone-implant contact, a meta-analysis 
was conducted by searching the PubMed database for 
articles published in between 2000-2019. The articles 
were selected based on specific inclusion criteria to 
throw light on comparative features.

The search resulted in more than 800 articles 
of which most of them were reviews and works that 
did not give a clear idea about osseointegration rate 
was excluded from the analysis. Eleven articles were 
selected to achieve the objectives. The chosen parameter 
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were applied, data collected and the results statistically 
analysed and interpreted.

Although the advantages associated with the use 
of nanoscale titanium are supported by a large body 
of experimental observations, the potential risks and 
risk-benefit balance of nano titanium have yet to be 
evaluated, especially in long-term studies. Research 
priorities should also include detailed studies to 
demonstrate the superiority and real clinical advantages 
of nanoscale titanium as a cost-effective tool compared 
with traditional materials

Based on the results, it was found that there is a 
significant difference between the uncoated and nano-
coated titanium dental implants, concluded that the 
nano-coated titanium implant surface increases bone-
implant contact thereby enhances osseointegration.

Ethical Clearance – Institutional Ethics Committee, 
Sree Balaji Dental College and Hospital, Committee 
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Abstract
Immature tooth with an open apex is encountered by a clinician from time to time. Proper diagnosis and 
treatment planning is necessary to save the tooth and for continued root development. This review is about 
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Introduction

Open apex refers to the absence of sufficient root 
development to provide a conical taper to the canal 
and is referred to as blunderbuss canal (means that the 
canal is wider towards the apex than the cervical area). 
The completion of root development and closure of the 
apex occurs up to three years after eruption. Hertwig’s 
epithelial root sheath forms the apical foramen.

Stages of root development given by Cvek(1):

Stage 1 : wide divergent opening with <50% of root 
length formed

Stage 2 : wide divergent opening with 50% of root 
length formed

Stage 3 : wide divergent opening with 66% of root 
length formed

Stage 4 : Wide apical opening with nearly complete 
root

Stage 5 : closed apical foramen with complete root 
length

Open apices can be blunderbuss (funnel shaped)  
which is divergent and flaring or non-blunderbuss 
(cylindrical shaped)  which is parallel and broad.(2) The 
causes of open apex are pulpal necrosis arising as a 
result of caries or trauma, extensive apical resorption as 
a result of orthodontics, periapical pathosis or trauma, 
over instrumentation (iatrogenic) and others like dens in 
dente and dentin dysplasia. The problems faced clinically 
in a tooth with open apex are  thin dentinal walls that 
are susceptible to fracture, frequently associated with 
periapical lesions with/without apical resorption, 
short roots compromising the crown-root ratio further 
affecting long-term prognosis. Large open apices pose 
a challenge in determining the working length, decision 
on the necessity of root canal preparation, and achieving 
control during obturation.

Diagnosis

Clinical tests include careful medical examination, 
thorough dental history of all the symptoms and 
characteristics of associated pain, visual examination 
of presence/absence of swelling, crown discolouration, 
caries, mobility and periodontal probing  to check the 
status of pulp. Electric and thermal tests are of limited 
value due to their varied responses in permanent 
teeth with immature apex.(3) After traumatic injuries 
electric and thermal pulp tests may be unreliable, only 
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generalized impressions may be gained from these 
tests.(4)  Doppler flowmetry (LDF) can be used for 
measurement of blood flow in traumatized teeth.(5) Pulse 
oximeter also offers accurate means of monitoring pulp 
vitality by recording the oxygenation of pulpal flow.
(6) Radiographic examination and CBCT are important 
tools. However it is still difficult to determine if the pulp 
is reversibly or irreversibly affected. Moreover children 
may have unreliable clinical symptoms and exaggerated 
responses to percussion, palpation and pulp tests that do 
not correlate well with histopathological condition of 
pulp in immature teeth.(7) However with early diagnosis 
and intervention, pulp preservation strategies promote 
an environment for continued dentine apposition and 
root formation. 

TREATMENT

The treatment modalities for an open apex are 
as follows; if it is reversible pulpitis (vital pulp), then 
the treatment has to be apexogenesis which includes 
indirect pulp capping, direct pulp capping or pulpotomy. 
If it is irreversible pulpitis (necrosed pulp) , then the 
treatment includes apexification or regeneration of pulp. 
Apexification is either by Calcium hydroxide, Mineral 
Trioxide Aggregate (MTA) or biodentine. 

APEXOGENESIS 

It can be defined as a vital pulp therapy procedure 
to encourage continued physiological development 
and formation of the root end.(8) The goals are to allow 
continued development of root length, maintain pulp 
vitality thus allowing continued deposition of dentin, 
promoting root end closure thus creating natural apical 
constriction and generating dentine bridge at the site of 
pulpotomy.

Indirect Pulp Capping

It is a procedure in which a material is placed on thin 
partition of remaining carious dentine that if removed 
might expose the pulp in immature permanent teeth. 
It is also called stepwise technique.The indications 
are permanent teeth, normal response to pulp tests, no 
symptoms of pulpitis or with diagnosis of reversible 
pulpitis and deep caries lesion, radio graphically with no 
apical pathosis.(9)

The proceedure is to first remove the caries. The 
remaining infected dentin is covered with Calcium 
Hydroxide(CAOH) and an overlying base of Intermediate 
Restorative Material(IRM).If the patient is asymptomatic 
after 3-8 weeks, then temporary filling is removed 
carefully and checked to confirm change in colour and 
hardness of affected dentin. Hard set CAOH is placed 
followed by an resin modified glass ionomer(RMGIC)  
base and a bonded composite/amalgam.The mode 
of action is when the infected dentine is removed, 
the affected dentine can rematerialize and promote 
odontoblasts to form reactionary dentine formation 
at the pulp-dentine junction.(10)  Reactionary dentin 
is secreted by functional up regulation of surviving 
primary odontoblasts, stimulated by signaling molecules 
such as growth factor proteins and bioactive molecules 
released from dentine matrix during injury to the dentin- 
pulp complex.(11) CAOH has a long track record as an 
indirect pulp capping agent due to its high alkalinity and 
its ability to produce a dentinal barrier.

Direct Pulp Capping

It is the treatment for exposed vital pulp by sealing 
the pulpal wound with material such as mineral trioxide 
aggregate or calcium hydroxide to facilitate the formation 
of reparative dentine and maintain pulp vitality. The 
indications are restorable permanent teeth, carious 
or traumatic exposure with vital pulp or symptoms of 
pulpitis or with diagnosis of reversible pulpits.(9) The 
proceedure includes hemostasis with 6% Naocl following 
pulpal exposure.Then capping can be done using CAOH 
or MTA.In MTA technique, it can be done in single 
visit by RMGIC base followed immediately with final 
restoration or it can be done in two steps.First an interim 
restoration with moist cotton pallet is placed along with 
unbonded composite followed by final restoration with 
bonded composite/amalgam after 5-10 days.

Pulp capping materials such as MTA and calcium 
hydroxide induce the release of growth factor proteins 
and bio active molecules  from dentin matrix. Postnatal 
stem cells in human dental pulp are capable of 
differentiating into odontoblast-like cells upon receiving 
inductive signals from bioactive molecules and growth 
factor proteins. Reparative dentin is formed from 
odontoblast-like cells and not from primary odontoblasts 
as in case of indirect pulp capping.(12)
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Partial pulpotomy or Cvek’s pulpotomy is the 
surgical removal of coronal portion of vital pulp as a 
means of preserving the vitality of the remaining coronal 
and radicular pulp tissues. The indications are restorable 
permanent teeth, deep carious lesions or traumatic 
fractures longer than 24 hours with vital pulp exposure, 
when pulpal inflammation is expected to be greater 
than normal and pulpal bleeding cannot be controlled 
within several minutes or with symptoms of pulpitis or 
with diagnosis of reversible pulpitis.(9) Similar to direct 
pulp capping, calcium hydroxide and mineral trioxide 
aggregate induce dentine bridge formation most likely 
by indirect mechanism through the release of growth 
factors from dentine matrix. Growth factors proteins 
stimulate the differentiation of post-natal stem cells in 
human dental pulp into odontoblasts-like cells that forms 
dentine bridge.(12,13) Partial pulpotomy and direct pulp 
capping are considered to be similar proceedures and 
differ only in amount of undestroyed tissue remaining 
after procedure.

Complete pulpotomy (cervical pulpotomy) is the 
removal of entire coronal pulp to the level of the root 
canal orifice or as much as 2-3mm apical to the orifices. 
The indications are restorable permanent teeth, deep 
carious lesions or traumatic fractures longer than 72 
hours with vital pulp exposure or when pulpal bleeding 
cannot be controlled within 10 minutes.(14) In response 
to pulpal dressing with calcium hydroxide or mineral 
trioxide aggregate, apposition of hard tissue is achieved 
similarly as direct pulp capping and partial pulpotomy. 

Dentine bridge formation following apexogenesis is 
a reparative process of dentine-pulp complex. However, 
the continued root formation is a normal physiological 
process.(15)

APEXIFICATION

It is a method to induce a calcific barrier across an 
open apex of an immature pulpless tooth. The indications 
are permanent teeth with non vital pulp with open apex 
and thin dentin walls or where standard instrumentation 
technique cannot create apical stop.(9) Materials used 
for apexification for formation of hard tissue barrier are 
Calcium hydroxide, MTA, Biodentine and Bioaggregate.

The high PH value of CAOH results in zone of 
liquefaction necrosis subjacent to CAOH and a deeper 

zone of coagulation necrosis next to periradical tissues.
(16) This coagulation necrosis zone stimulates release of 
growth factors (wound healing signals) and bioactive 
molecules from cemented matrix and alveolar bone 
marrow matrix.(17) During this process numerous 
vascular inclusions may occur.(18) Drawbacks of CAOH 
are longer duration time of hard tissue induction i.e. 6 to 
18 months , incomplete apical hard tissue barrier occurs 
due to vascular inclusions and may allow bacterial 
invasion through these defects and long term calcium 
hydroxide dressing  may weaken the dentine and lead to 
root fractures.

MTA is another material used for apexification. 
It was introduced by Torabinejad in 1993.The setting 
time is 3-4 hours (2hrs 45min). The composition is 
powder containing tricalcium silicate, dicalcium silicate, 
calcium sulfate, tricalcium aluminate, tetracalcium 
aluminoferrite, bismuth oxide and liquid containing 
distilled water. When MTA is placed against periodontal 
tissues, the high PH value of MTA results in a very 
narrow zone of coagulation necrosis next to periodontal 
tissues. MTA modulates production  of cytokines and 
stimulates differentiation and migration of hard tissue 
forming cells. Therefore, hydroxyapatite is formed 
on MTA surface and a biological seal is created.(19) 

Hydroxyapatite is formed in between the root canal and 
MTA.

 Biodentine is commercially available from 
2009. The final setting time is 45minutes. The powder 
contains tricalcium silicate, dicalcium silicate, calcium 
carbonate, zirconium oxide, iron oxide and opacifiers. 
Liquid is Calcium chloride in aqueous solution with 
admixture of polycarboxylate.Bioaggregate has setting 
time of 4-72hrs. The powder contains tricalcium silicate, 
dicalcium silicate and tantalium pentoxide.Liquid is 
deionised water.

Working Length For Apexification

The definition of open apex varies according to 
authors and is reflected by the minimum ISO size used 
to describe it.Some of them are ISO 60 by ElAyouti et 
al and ISO 80 by Moore et al.(20,21) Different techniques 
for WL determination are electronic apex locator (EAL) 
followed by radiographs, paper point technique(tactile), 
tactile method with a file and paper point technique to 
supplement initial EAL readings.(20,22,23)
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R E V I T A L I Z A T I O N / R E G E N E R A T I O N 
TREATMENT

This procedure is to revive tissues in the pulp space 
and continue root formation in immature teeth with non-
vital pulp. The goal is to provide appropriate environment 
for regeneration of pulp i.e. absence of bacteria and 
necrotic pulp tissue, presence of a scaffold and a tight 
coronal seal.The indications are that  tooth must be non-
vital and not be suitable for apex genesis, apexification, 
partial pulpotomy, or root canal obscuration treatments. 
It should be permanent and immature tooth with open 
apex that is wide to a diameter of 1.1mm or larger. The 
patient must be aged 7-16 years and in good health.

The recommendations are to use antibiotic paste as a 
disinfectant (to be warned about potential discolouration), 
an anesthetic without a vasoconstrictor should be used 
when attempting to induce bleeding into the root canal, 
a thin layer of white MTA or calcium hydroxide should 
be placed over the blood clot. An endodontic sealer is 
not compatible. The tooth should be restored with resin 
modified glass monomer to help prevent micro leakage.

Tooth is anesthetised and isolated. It is irrigated 
with 2.5% Sodium hypochlorite (without mechanical 
instrumentation).The canal is dried and triple antibiotic 
paste(TAP) also called Hoshino’s  paste  is placed and 
closed dressing is given.After one month the TAP is 
removed with 2.5% sodium hypochlorite and 17% 
EDTA. Conditioning the dentin surface with EDTA 
enhances the adherence and differentiation of dental pulp 
stem cells during pulp regeneration.(24) A file is passed 
beyond the working length and bleeding is induced 
(protein scaffold). It is left for 15minutes for the blood 
to clot.MTA is placed over the clot and then moist cotton 
placed. Temporary restoration is given. The patient is 
recalled after 24 hours.Then the cotton is removed and 
bonded restoration  is given. Calcium hydroxide paste 
is another intracanal medicament that has been used 
to disinfect the canal before inducing bleeding. It may 
not be suitable if there is remaining vital pulp tissue in 
the canal. On direct contact of CAOH paste with tissue, 
their is formation of calcified tissue which may occlude 
the pulp space. CAOH may damage hertwig’s epithelial 
root sheath and thereby destroy its ability to induce 
the nearby undifferentiated cells into odontoblasts.(25) 
Drawbacks of regeneration are discolouration, long 

treatment period, poor root developement, insufficient 
bleeding and root canal calcification.

Conclusion

All the treatment options should be properly 
weighed when a clinician encounters an open apex case.
The patient should be recalled for followups. Formation 
of the complete root should be observed and monitered.
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Abstract
More than 90% of all oral cancer is Oral Squamous cell carcinoma. Exposure to environmental factors such 
as tobacco, betel quid and areca nut in combination with genetic predisposition leads to gene mutations and 
carcinogenesis. They often manifest as ulcerated exophytic masses or tumor in the oral cavity. A combination 
of surgical procedure, radiotherapy and chemotherapy is implemented in the management of Oral Squamous 
cell carcinoma. However it is associated with high rate of recurrence which may be more aggressive and 
invasive in nature. This article discusses a case of recurrent oral Squamous cell carcinoma, its manifestation 
and therapeutic approach.

Keywords: Oral Squamous cell carcinoma, recurrence, gene mutations, carcinogenesis.

Introduction

“A mass of tissue formed as a result of abnormal, 
excessive, uncoordinated, autonomous and purposeless 
proliferation of cells even after cessation of stimulus 
for growth which caused it” is termed as Neoplasm. 
Such conditions when affecting the oral cavity, salivary 
glands, pharyngeal region fall under the category Oral 
Cancer. In India, more than 90% of all oral cancer is 
Oral Squamous cell carcinoma[1]. 

The international agency for research on cancer 
predicted that India’s incidence of cancer will increase 
from 1 million in 2012 to more than 1.7 million in 2035. 
The lifetime risk for mortality from cancer in India for 
both males and females is 61%. Every one hour about 
5 people die every day in India because of oral cancer 
and the same number of people dies from cancer in 
oropharynx and hypo pharynx [2, 3].

Tobacco use in both smoke or smokeless form and 
alcohol are the leading risk factors that play a role in 
etiopathogenesis of oral cancer. Every year 1.3 million 
deaths are attributable to tobacco use in South-East Asia 
region [4]. Betel quid and areca nut chewing are also 
other contributing factors. Gene mutation and impaired 
ability to repair such DNA damage gives rise to oral 
cancer [5]. Further, patients with the following conditions 
are highly susceptible to developing oral Squamous cell 

carcinoma:

· HIV affected individuals

· Other viral infections: Human Papilloma Virus 
[5], Epstein Barr virus, Hepatitis C virus

· Precancerous disorders like leukoplakia, 
erythroplakia, oral submucous fibrosis etc.

· Individuals with genetic predisposition of 
cancer.

· Ultraviolet or ionizing radiation exposure

Exposure to environmental factors such as tobacco, 
betel quid and areca nut in combination with genetic 
predisposition leads to multiple molecular events and 
genetic damage [1, 6]. Such chronic exposure leads 
to DNA damage and genetic mutations. Excessive 
activation and amplification of oncogenes along with 
inhibition of tumor suppressor genes lead to autonomous 
cell proliferation [7].

Ulcerated exophytic masses and tumors are the 
clinical manifestations. Buccal mucosa is the common 
site of involvement in south-east Asia. Other sites of 
involvement are tongue, floor of the mouth, ventral 
surface of tongue, alveolar mucosa, gingiva and lower 
lip. About 80% of patients exhibit cervical lymph node 
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metastasis [1, 8]. 

The therapeutic approach for the initial stages 
include surgical excision along with radiotherapy and 
a combination of surgical procedure, radiotherapy and 
chemotherapy is implemented in the late stages of oral 
Squamous cell carcinoma. The overall survival rate 
decreases as the carcinoma stage increases, from 75 to 
90% for Stage I to 10–22% for Stage IV.  The present 
treatments improve the quality of life of oral cancer 
patients but the overall survival rate of 5 years has not 
improved in the past decades [8, 9].

Oral Squamous cell carcinoma is associated with 
high rate of recurrence which may be more aggressive 
and invasive in nature. The primary site of tumor, 
thickness, cell differentiation, nodal involvement and 
surgical margins dictate the prognosis of tumor. About 
1/3rd of the patients experience with recurrence which is 
highly unpredictable.

Cervical lymph node metastasis, extra-capsular 
spread and histological status of surgical site margin are 
the predictive factors for recurrence. In spite of advanced 
therapy such patients exhibit very low survival rate [10].

Case Presentation 

A 38 year old male patient reported to the Department 
of Oral Medicine and Radiology with a complaint of 
ulcer like lesion in the lower left jaw and neck region 
along with watery pus discharge for the past one month. 
Patient gave no history of diabetes, hypertension or 
any other medical disorder. On recording detailed 
history patient revealed a small ulcer that developed 
on the left buccal mucosa before two years and biopsy 
was performed for the same. Histopathological report 
revealed a well differentiated Oral Squamous cell 
carcinoma and combination of therapy was provided 
to the patient. Radiotherapy was initiated followed by 
surgical excision of the lesion and skin graft was placed 
in the left buccal mucosa region. Left modified radical 
neck dissection was performed and pathological staging 
was pT1/N3b/Mx (Stage IV B). Patient had received 
chemotherapy and was under follow up. However 
patient started to develop a ulcerated lesion in the chin 
and left side of neck region along with pus discharge for 
the past one month. The pain was sharp and continuous 
in nature. Patient had habit of cigarette smoking (8 per 

day) for eight years and had quit for the past two years. 

Extra-oral examination revealed a solitary ulcerative 
lesion on the left lower border of mandible, roughly 
oval in shape and approximately 2 × 3 cm in size with 
an erythematous, indurated base and everted margins. 
Another solitary ulcer approximately 2 × 2 cm in size 
was present in the mid-line neck region. Both the ulcers 
revealed pus discharge.

Intra-orally a graft is evident in the posterior left 
buccal mucosa along with hair follicles, measuring 
approximately 5 × 3 cm in size. The graft extends from 
the upper to lower gingivobuccal sulcus and well into 
the retromolar region. 

 
FIGURE 2: Malignant Ulcer in left lower border of 

mandible

  
FIGURE 3: Thigh flap placed if left posterior buccal 

mucosa.
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Discussion

Cause of OSCC in this patient could be related to 
his tobacco history (Cigarette smoking) along with 
possible genetic factors. The patient had reported for 
treatment in the late stages of oral cancer (Stage IV B). 
Patient was subjected to combined treatment approach: 
chemotherapy, radiotherapy and left modified radical 
neck dissection. The reason behind recurrence in this 
case was cervical node metastasis, perineural invasion 
and extensive infiltration of tumor cells. Current 
management strategies involve surgery combined with 
radiotherapy or adjuvant concomitant chemotherapy. 
Taxanes, anthracyclines, platinums and antimetabolites 
are the common chemotherapy drugs used for advanced 
oral cancer. Patients with recurrence are usually 
evaluated for surgery or re-irradiation and when they are 
not potential candidates for the procedure, chemotherapy 
is the treatment of choice. Recent combination of drugs 
though administered does not significantly improve 
the disease prognosis. Mechanism of drug resistance 
at the tumor microenvironment and cellular level is 
major limitation in chemotherapy. Recurrent cases often 
develop cross-resistance to a wide range of unrelated 
drugs. Further research in biological and molecular 
mechanisms of carcinogenesis will help in development 
of specific targeted therapies [8]. 

Conclusion

Patients diagnosed with Oral Squamous cell 
carcinoma at the late stages undergo significant 
morbidity and mortality. Surgical excision of the 
lesion, chemotherapy and radiotherapy are the 
conventional therapeutic approach for Oral Squamous 
cell carcinoma. However surgical dissection leads to 
significant disfigurement of face and reduces quality of 
life. Induction chemotherapy and adjuvant concomitant 
chemotherapy helps improve the survival rate. Patient 

awareness, early diagnosis of the disease, targeted 
therapies will help improve the disease prognosis and 
survival rate.
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Abstract
Oral and perioral piercing is a ritual that involves the insertion of jewellery into the tongue, lip, cheek, 
frenum, uvula or other parts of the mouth. This habit has been practiced for religious, tribal, cultural, sexual 
or identity reasons. These factitious injuries often injure the oral soft tissues and hard tissues. They pose 
diagnostic and management problems for the dentist.
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Introduction

The piercing of lips (Fig 1), tongue (Fig 2), cheek 
(Fig 3), uvula (Fig 4), is a traditional practice in Hindu, 
Chinese, American, Indian cultures. In Southern India, 
a vow of silence was accompanied by tongue piercing. 
It is seen that self-inflicted oral injuries are not only 
limited to the soft tissues but may result in destruction 
of bone and tooth structure as well. Ancient Mayans 
considered piercing as a symbol of spirituality, virility 
and courage. Eskimos inserted a “labret” into the lower 
lip (Fig 1), as a symbol of passage to adulthood in boys 
and as an act of purification in girls. In many developed 
countries, piercing became fashionable with the punk 
movement and then as part of a wider “body art”, i.e., 
the voluntary modification of physical appearance by 
tattoos, branding, scars or piercing.1-2

Materials Used 

Materials commonly used for piercing are 
hypoallergenic and non-toxic materials e.g., 14 or 18K 
gold, titanium, stainless steel, niobium, tygon, acrylic, 
stone, wood, bone, or ivory.  There are four types of 
piercing jewellery which are applied in the oral/perioral 
area. One type is the labret, a bar with ball, disc or point 
at one end and flat closing disc at the other. Another type 
is the barbell, a straight or curved bar with balls at each 
end. A third type is an unclosed ring with a ball at one 
or both ends.2 

Complications of Piercing

1. The tongue is highly vascularized and innervated. 
Any oral piercing may cause major hemorrhage or 
paresthesia.2  

2. Transmission of disease, such as hepatitis B 
and C, HIV, herpes simplex virus, Epstein-Barr virus, 
Candida albicans, tetanus, syphilis or tuberculosis may 
occur following the use of unsterile materials.2-5

3. Most frequent complication of piercing is painful 
ulceration, followed by inflammation. The onset of 
local inflammation occurs at 6-8 h after the piercing, 
reaching a peak on day 3 or 4 Tongue piercings (Fig 2) 
appear especially prone to infection, by Staphylococcus 
aureus, Streptococcus, Pseudomonas aeruginosa, 
Erysipelas and β-haemolytic Streptococcus, among 
other microorganisms. The proximity of lymph-node 
chains to this initially local focus of infection may 
favour its spread, leading to airway obstruction or 
even damage to vital organs, e.g., endocarditis. The 
spread of these microorganisms to the bloodstream can 
cause bacteraemia. In isolated cases, sepsis can lead 
to septic shock, a life-threatening disease. Ludwig’s 
angina can also be induced by the presence of anaerobic 
microorganisms related to an oral piercing.2-3-5

4. Anaphylactic reactions can be produced by some 
of the materials inserted, e.g. Nickel, and the metal that 
causes most contact allergies. The most commonly 
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reported allergic reaction of piercing is contact dermatitis 
produced by nickel, chromium or nickel-cobalt. .2, 3   

5. A greater amount of plaque can be deposited 
at the site of oral/perioral piercings due to the 
difficulty of maintaining hygiene and the retention of 
food which creates an ideal environment for a large 
scale accumulation of plaque and calculus .These 
accumulations can produce halitosis and possible 
infection. Thus, oral piercings have been associated 
with gingivitis, which requires the presence of bacteria 
in plaque for its onset, although factors related to 
microorganisms and host predisposition also affect this 
pathogenesis2-3. (Fig 5)

6. Piercings of the oral/perioral cavity can be the 
reason for various lesions, including oedema and reactive 
lesions, such as mucoceles, inflammatory fibrous 
hyperplasia or mucous retention cysts, Hypertrophic or 

cheloid scarring may also occur .2,3

7. Traumatic ulcer can result due to friction between 
oral / perioral jewellery and soft tissue and with the 
passage of time, tongue piercings can produce traumatic 
fibroma, a localized tumor that has the same colour 
as that of the mucosa with a soft consistency. Fibrous 
repair with re-epithelization of the perforated area can 
also happen.4-6

8. In oral / perioral piercings, constant trauma from 
the jewellery may produce localized horizontal bone 
loss.4

9. Oral and perioral piercings produce radiopaque 
areas which will affect the quality of x-rays.6

10. The presence of piercing jewellery in the mouth, 
especially on the tongue, commonly hampers chewing, 
phonation and speaking and distorts the pronunciation of 
certain sounds, e.g., “s”, “sh”, “th”, “ph”, “t” or “v”.2-6

Figure 1:lip piercing

Figure 2:tongue piercing
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Figure 3: cheek piercing

Figure 4: uvula piercing

figure 5: piercing with plaque 
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Conclusion
Since oral / perioral piercing damage the oral soft 

and hard tissues there is a need for greater awareness, 
education of the public by the dentists for possible 
adverse effects and need for a follow-up of patients with 
oral and perioral piercing. Individuals with oral/perioral 
piercing should visit their dentist regularly to ensure 
early detection of the various adverse effects associated 
with this practice.  
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Abstract
Substance Abuse is the habitual taking of illegal drugs by an individual or a group of people. Most 
commonly  used these kind of  drugs are Marijuana, Cocaine, Amphetamines,  Heroin, Hallucinogens etc….
The oral cavity reflects, the deleterious effects of these drugs. This short communication attempt to highlight 
the various clinical  manifestations of these drugs seen in oral cavity.
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Introduction

According to the report given by All India institute 
of medical science and National drug dependence 
treatment centre for the  year 2018 cannabis in most 
commonly used drug with the Indian population range 
of 2.8% of Indian population.(3 crore peoples).

Despite of various of routes like inhalation, snorting 
, intravenous , boofing, skin popping, oral administration 
stands first.

Marijuanas/ Cannabis:-The several psychoactive 
preparations from the plant Cannabis sativa is used to call 
in the generic name of Cannabis. The major psychoactive 
constituent in cannabis is tetrahydrocannabinol (THC). 
Cannabinoids are the compounds which are structurally 
similar to THC .[1] Theunpollinated female plants are 
called hashish. Cannabis oil (hashish oil) is a concentrate 
of cannabinoids obtained by solvent extraction of the 
crude plant material or of the resin. It is a psychoactive 
drug and it is served as an entheogen in various places.. 
About 147 million people, 2.5% of the world population, 

consume cannabis (annual prevalence) compared with 
0.2% consuming cocaine and 0.2% consuming opiates[2].
In Worldwide ,United states stands first, whereas India 
stands tenth place in cannabis production and cultivation.
Uttarakhand will be the first State in India togetthe 
legalization of commercial cultivation of  cannabis by 
the state government.

Cannabis causes dry mouth, easily  wear away the 
enamel due to the imbalance of acids causes erosion of 
teeth. A syndrome called “Canabinoid hyperemesis” is 
a condition characterised by repeated and severe bowts 
of vomiting.Smokes of cannabis can also acts as a 
carcinogen leads to various premalignant and malignant 
condition. Using cannabis (in any form) before a dental 
procedure can negatively affect the type and amount of 
medication or sedatives, increases the tendency to bleed, 
and complicate the healing mechanism.For example 
administering  local anaesthesia with adrenaline  to a 
person who is a long term cannabis user may  precipitate  
cannabis related tachycardia and hypertension. 
Likely they also having higher risk of  getting acute 
bronchitis , in  such that conditions NSAIDS  should be 
contraindicated[3].

Cocaine :-Cocaine  is obtained from the leaves of 
Erythroxylon coca (E. coca), also known as the coca 
scrub, a plant that grows in the Andean highlands of 
South America. Traditionally coca leaves have been 
chewed by people in the Andean countries of South 
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America for thousands of years. In India, Delhi is the 
place where cocaine marketing is high.Cocaine has a 
very powerful stimulating effect on the nervous system.
It raises levels of dopamine, a neurotransmitter linked 
to pleasure, movement, and the brain’s reward circuit. 
Cocaine dependence has become a substantial public 
health problem, resulting in a significant number of 
medical, psychological and social problems, including 
the spread of infectious diseases (e.g. AIDS, Hepatitis 
and Tuberculosis), crime, violence and neonatal drug 
exposure.

It is a strong stimulant and it is recreational drug. It 
is  most commonly used in the form of  cracked cocaine 
.It is a smoked form of cocaine  but some of the users 
put it in the mouth it get absorbed in the gums causes 
mouth sores. Inhalation of cocaine alters the mucosa 
causing vasoconstriction and,  it causes ulcerations and 
perforations to the mucosa of the hard palate and to the 
nasal septum of the palatine bone. Palatal perforation 
denotes the chronic use of cocaine.Cocaine may cause 
a movement disorder called transient chorea.Cocaine 
users also develop bruxism inturn giving rise to muscle 
spasms called“buccolingual dyskinesia”[4].  

  
Courtesy:-P Serrano-Sánchez , JV Bagán , Y 

Jiménez-Soriano , G SarriónUniversity of Valencia. 
Serviceof Stomatology, Valencia University General 
Hospital. Valencia, Spain .Perforation  measuring 2 
cm in diameter, locatedin the hard palate .affecting 

the midline.

Methamphetamines :-Methamphetamine is a 
powerful, highly addictive stimulant that affects the 
central nervous system.A range of other substances also 
fall into this group, such as methcathinone, fenetylline, 
ephedrine, pseudoephedrine, methylphenidate and 

MDMA or ‘Ecstasy’ or molly  – an amphetamine-
type derivative with hallucinogenic properties.
Methamphetamine abuse has three patterns: low 
intensity, binge, and high intensity. Low-intensity 
abuse describes a user who is not psychologically 
addicted to the drug but uses methamphetamine on a 
casual basis by swallowing or snorting it. Binge and 
high-intensity abusers are psychologically addicted and 
prefer to smoke or inject methamphetamine to achieve 
a faster and stronger high. In some cases, people take 
methamphetamine in a form of binging known as a 
“run,” giving up food and sleep while continuing to take 
the drug every few hours for up to several days.Other 
common names for methamphetamine include blue, 
crystal, ice, meth, and speed[5].

They are the potent CNS stimulant, produces 
euphoric stage in the users,  often induces craving for  
carbonated sugary bevarages.The dental signs of MA 
users are poor oral hygiene, gingival inflammation, 
xerostomia, rampant caries and excessive tooth wear.
People using Methamphetamines shows a characteristic  
appearancecalled “ Meth mouth appearance,” which is 
severe tooth decay  which often causes teeth to break 
and fall out. Meth causes blood vessels to shrivel and 
die, leads to gum disease[6]. 

.  
Courtesy ;-panpan Wang, Xinmen chen, liwei, 
zheng, Lan Guo, Xin Li, Simin shen, state key 

laboratory  of oral diseases,  Sinchuan university , 
Chengdu, Sichuan, China. Frontal intra-oral view of 
the patient showing 24 residual roots, four residual 
crowns with leathery and rampant brown carious 
lesions extending to the gums. Dental plaque and 

inflamed soft tissue can also be seen.

Heroin :-Heroin provides a burst or rush of good 
feelings, and users feel “high” and relaxed. This may 
be followed by drowsiness and nausea. Heroin is an 
opioid drug made from morphine, a natural substance 
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taken from the seed pod of the various opium poppy 
plants grown in Southeast and Southwest Asia, Mexico, 
and Colombia.According to the Economic  times 
report ,in India Afghanistan cultivating opium in large 
amounts. Oral manifestation characterised by rampant 
caries,xerostomia,periodontitis.It also causes gingival 
hyperplasia . Heroin usage may make it more difficult 
to achieve profound Local anesthesia. Users are more 
prone to viral,fungalinfections. Most of the patients 
develop discolouration of tongue[7]. 

Hallucinogens:

Drugs like Lysergic acid diethanalamide, Mescaline, 
Psilocybin are the commonly used hallucinogens, 
they manifest more systemically  rather than oral 
manifestation like  anxiety, paranoia, and delusions, 
Distressing flashbacks and they always in euphoric 
stage[8].

Conclusion

To summarize this short communication oral 
manifestations of substance abusers , varies from simple 
dental caries,ulcers,to the complex malignant lesions.
The use of illicit drugs may require modification in the 
usual course of  dental treatmentalso. So as a dentist we 
should aware about the oral manifestations of substance 
abusers and their required  modifications  during dental  
treatment.And also we have to counsel, motivate  the 
patient to quit the habit by explaining them the hazardous 
effects of drugs and help them to overcome the addiction.
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review article 
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Abstract
The novel 2019 coronavirus disease (COVID-19) with its early origin in China has grown into a global 
pandemic.The infection occurs as a mild flu to severe acute respiratory infection and spreads from person to 
person through droplet infection.Diagnostic testing has been and will continue to be a big part of the 2019 
(COVID-19) coronavirus pandemic. Early diagnosis is the key to timely case management and control of the 
spread of the virus. This article provides a clear understanding of the COVID19 biosafety steps, specimen 
collection, storage and transportation guidelines.It also addresses steps that can be taken by cytology 
laboratories to work during the pandemic and reduce the risk to their employees, trainees and pathologists.
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Introduction

Coronavirus disease 2019 (COVID-19) is a 
serious acute respiratory infection caused by the 
novel coronavirus severe acute respiratory syndrome 
coronavirus 2 (SARSCoV-2), which began initially as a 
cluster of cases from Wuhan1.

The World Health Organization declared COVID-19 
as a global pandemic on march 11,2020. The disease 
primarily spreads via close contact of respiratory 
droplets generated by infected individuals1. At the 
global level, sufficient testing capacity for COVID-19 
is not available as it should be and therefore preventing 
individuals from accessing care1. During the initial 
outbreak period, different countries have followed 
and implemented various testing strategies, depending 
on the availability of diagnostics and consumables1. 
However, strict steps taken by the WHO has made the 
diagnostic available with the mission to “detect, protect 
and treat” to break the chain of transmission of SARS-
CoV-2 (WHO 2020d)1. Therefore, early diagnosis and 
prompt treatment can substantially reduce the number 
of prospective cases. Hence, laboratory diagnosis of 
SARS-CoV-2 holds the key in containing and restricting 
the COVID-19 pandemic1.This article gives information 
on sample collection, packing and transport to laboratory 
for COVID-19 testing2.

As a part of the preventive strategies, many public 
health care measures, especially social distancing, have 
been recommended to the masses3. Health care facilities 
have recommended minimizing the nonessential hospital 
visits and prioritizing the elective inpatient and outpatient 
procedures3. The basic aim of these recommendations is 
to limit the spread of the disease among the general public 
as well as among the Health Care Workers(HCW)3. If 
consistently followed, these measures can lead to less 
chance of exposure to potentially infectious samples, 
reduced workload on the lab facilities of a hospital, 
thereby allowing for convenient reallocation of the 
laboratory personnel in teams3.

The World Health Organization (WHO) and the 
Center for Disease Control and Prevention (CDC) have 
recommended basic interim guidelines to be adopted for 
the working of laboratories during the current pandemic3.

CLINICIAN’S RESPONSIBILITY:

· To identify the appropriate patient for 
COVID-19 testing2.

· To identify the appropriate specimen to be 
collected2.  

LAB TECHNICIAN:

Should have received appropriate training for sample 
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collection from suspected SARS/COVID-19 cases 

· To collect appropriate samples as decided by 
the treating doctor2.

· To wear proper PPE as prescribed by NIV 
Pune2.

· To strictly follow biosafety measures during 
collection and packing of samples and to follow the 
biomedical waste management guidelines for safe 
disposal of generated bio-waste2.

All Institutional Biosafety Committee’s (IBSCs) 
must assess the available facilities, trained manpower 
in handling high risk group (RG3 and above) hazardous 
microorganisms, personal protection equipment 
(PPE) and waste disposal mechanism to meet all the 
requirements prior to initiation of work involving 
COVID-194.

SELECTION OF PATIENT:

Any person who presents with Severe Acute 
Respiratory Illness (SARI) AND any one of the 
following i.e. a history of travel from Wuhan, China in 
14 days prior to symptoms onset; disease in healthcare 
worker working in an environment of SARI patients; 
unusual or unexpected clinical course, especially sudden 
deterioration despite appropriate treatment; should be 
urgently investigated5.

TYPES OF CASES:

· People who are in close contact with suspicious 
exposure have been advised under a 14-day health 
observation period that should be started from the last 
day of contact with infected individuals1.

· Once these individuals show any symptoms 
including coughing, sneezing, shortness of breath or 
diarrhoea, they should require immediate medical 
attention1.

· Immediate isolation of the suspected individual 
should be performed with proper guidelines, and they 
should be closely monitored for clinical symptoms 
and diagnosis should be performed in hospital-based 
laboratories as soon as possible1.

SUSPECTED CASES:

· Patient with acute respiratory illness, with no 
etiology that fully explains clinical presentation and 
a history of travel to or residence in a country /area 
or territory reporting local transmission of COVID19 
disease during the 14 days prior to symptom onset1.

· A patient with any acute respiratory illness and 
having been in contact with a confirmed or probable 
COVID 19 case in the last 14 days prior to onset of 
symptoms1.

· A patient with severe acute respiratory infection 
and requiring hospitalization and with no other etiology 
that fully explains the clinical representation1.

PROBABLE CASE:

· A suspect case for whom testing for COVID19 
is inconclusive1.

· A suspect case for whom testing could not be 
performed for any reason1. 

CONFIRMED CASE:

A person with laboratory confirmation of COVID 19 
infection, irrespective of clinical signs and symptoms1.

SAFETY MEASURES FOR INVESTIGATOR:

Samples should be collected by well-trained 
healthcare personnel, donning proper personal 
protective equipment (PPE) which includes masks, 
gloves, goggles, gown, head cover, shoe cover and hand 
sanitizer, soap and water following adequate infection 
control measures including hand hygiene and adequate 
biosafety precautions to protect individual and the 
environment1.

The correct sequence of donning the PPE: 

• Home clothes, jewellery, watches, rings, bangles, 
etc. should be removed and hospital scrub suite should 
be donned1.

• Proper hand hygiene to be done using alcohol-
based hand rub or soap and water prior to donning of 
the PPE1.

• Sequence of donning PPE: Shoe cover, clean and 
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disposable non-permeable gown, N95 respirator with 
proper fit testing, Eye goggles/face shield, Head cover, 
Gloves1. 

The correct sequence of doffing the PPE: 

• Doffing should be done only in designated areas1. 

• Any soiling in the PPE must be checked before 
doffing. If any, the area should be disinfected before 
doffing1. 

• Hand hygiene must be followed after every step1.

• Sequence of doffing the PPE: Shoe cover, Gloves, 
Eye goggles/face shield, Head cover, Gown ,N95 
respirator1.

All the PPE must be disinfected and discarded 
following the local biomedical waste management rules.

STEPS TO BE FOLLOW UP DURING 
SPECIMEN COLLECTION:

MATERIALS2:

· Viral transport medium 

· Polyester tipped plastic shaft swab

· Flocked Swab 

· Tongue depressor Disposable

· Face mask N95 

· Disposable apron 

· Disposable Nitrile Gloves

· Hand sanitizer Alcohol based rub

· Biohazard Discard bag

· Thermocol box

· Gel packs

· Head cap Disposable

· Reusable lab goggle

· Brown tape 

· Sealing the sample box

· Surgical spirit

· Disinfect sample coollection area

· Cryo label

VTM Precautions: 

· Ready to use VTM to be used within the expiry 
date. Always check for turbidity or any growth in VTM 
prior to use for sample collection or before dispatch of 
VTM to surveillance site. If any turbidity or growth is 
found, please discard the whole batch of VTM2.

· Use of cotton-tipped or calcium alginate swabs or 
swabs with wooden shafts is NOT RECOMMENDED2.

Steps to be followed for specimen collection using 
aseptic method2:

1. Nasal swab and/or throat swab specimens is to be 
collected as per GOI guidelines.

2. Sample collection area should be kept clean and 
table or work surface should be properly disinfected 
with surgical spirit.

3. Collect required details from the patient and fill 
the sample collection form.

4. Ensure that patient is seated in a comfortable 
seating position. 

5. Clearly explain the sample collection procedure 
to ensure full cooperation from the patient. 

6. Wear appropriate personal protective equipment 
(PPE) such as gloves, apron, N95 mask, head cap, 
goggles before starting the procedure. 

7. Label the specimen collection vial containing 
VTM with the unique participant/ sample ID.

8. Specimen should be collected under good 
illumination.

9. Throat/ oro-pharyngeal swab collection:

a. Gently tilt the patient’s head back

b. Steady the chin

c. Ask the patient to open his/her mouth 
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d. Use a disposable tongue depressor to hold the 
tongue well

e. Insert a sterile swab

f. Swab both the tonsils and the posterior pharynx 
vigorously with a rotating motion, till the patient starts 
to gag 

g. Remove the swab without touching the tongue.

h. The swab is then placed in the labelled tube 
containing VTM

i. The applicator stick is broken off at the indicated 
mark (if provided) or at below the level of the tube 
opening 

j. Close and tightly screw cap the tube. 

10. Nasal swab collection2:

a. Take a fresh sterile swab

b. Gently tilt the patient’s head Backwards and 
steady the chin 

c. Insert the swab into the nostril parallel (1-2 cm) to 
the palate until the resistance is met at turbinate

d. Hold the swab in that position for few seconds 
and then withdraw slowly in a firmly rotating motion (5 
times clockwise and 5 times anticlockwise). 

11. Appropriate precautions should be taken in 
collecting specimens since this may expose the lab 
technician/ sample collector to respiratory secretions 
from the patient. 

12. Specimens from both nostrils are obtained 
with the same swab vigorously, irrespective of nasal 
congestion if any.

13. The nasal swab is placed in the same VTM tube 
containing throat swab. The applicator stick is broken 
off as done for throat swab and the tube is screw capped 
tightly.

14. The vial is then placed in the cool box containing 
tube rack in between the frozen gel packs.

Sample handling at collection site2: 

1. A unique specimen ID is written/ pasted on 
each VTM sample by the lab technician

2.  VTM containing samples are to be kept in cool 
box immediately after collection.

3.  VTM tube IDs are cross checked with the 
details in the filled sample collection form.

4.  If the specimens cannot be sent to the laboratory 
within specified time frame  they should be stored at or 
below –70°C in ultra-low freezer. 

5. 5. Repeated freezing and thawing must be 
avoided.

SPECIMEN COLLECTION: 

SPECIMEN TO BE COLLECTED6:

TYPE OF SAMPLE:

Upper respiratory tract:

Oropharyngeal and Nasopharyngeal swabs, or wash 
in out patients should be collected6.

Lower respiratory tract:

Sputum, endotracheal aspirate or bronchoalveolar 
lavage in patients with respiratory disease6. 



1400      Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4

SPECIMEN TO BE COLLECTED6:

       TEST: TYPES OF SPECIMEN: DURATION:

       NAAT

Lower respiratory tract
- sputum
- aspirate
- lavage

Upper respiratory tract
- nasopharyngeal and
- oropharyngeal swabs 
Consider stools, whole 

blood, urine, and if 
diseased, material

from autopsy

Collect on existing case. Repeated sampling, possibly to 
monitor clearance. Further study is required to evaluate the 

efficacy and reliability of repeated sampling.

SEROLOGY Serum
Paired samples are needed to confirm with the initial 

sample collected during the first week of disease and the 
second sample preferably collected 2-4 weeks later

     NAAT Oropharyngeal and 
nasopharyngeal swabs Within the time of incubation of last reported contact

  SEROLOGY  SERUM 

Lowbound serum taken as soon
as possible within incubation

period of contact and
convalescent serum taken

2-4 weeks after last documented contact

 

In addition to clinical specimens may also be collected as COVID-19 virus has been detected in blood and stool7.
The active period and frequency of shedding of COVID-19 virus in stool and urine is uncertain8. 

SPECIMEN COLLECTION DETAILS2,6:

SPECIMEN 
TYPE:

COLLECTION 
MATERIALS:

TRANSPORT 
TO

LABORATORY

STORAGE TILL 
TESTING COMMENTS:

Oropharyngeal and 
nasopharyngeal 

swab

Dacron or polyester 
flocked swabs* 2-8 °C

(4 °C)
≤5 days: 4 °C 

>5 days: -70 °C

The nasopharyngeal and 
oropharyngeal swabs 

should be placed in the 
same tube to increase the 

viral load
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Bronchoalveolar 
lavage sterile container*

2-8 °C
(4 °C)

≤48 hours: 4 °C 
>48 hours: –70 °C

There may be some 
dilution of pathogen, 
but still a worthwhile 

specimen

Tracheal aspirate, 
nasopharyngeal 
aspirate or nasal 

wash

sterile container*
2-8 °C
(4 °C) ≤48 hours: 4 °C 

>48 hours: –70 °C Not applicable

Sputum sterile container* 2-8 °C
(4 °C)

≤48 hours: 4 °C 
>48 hours: –70 °C

Ensure the material is 
from the lower respira-
tory tract

Tissue from 
biopsy or autopsy 
including from 
lung

sterile container 
with saline

2-8 °C
(4 °C)

≤24 hours: 4 °C 
>24 hours: –70 °C

Autopsy sample collec-
tion preferably to be 
avoided

Serum (2 sam-
ples – acute and 
convalescent)

Serum separator 
tubes (adults: col-
lect 3-5 ml whole 
blood)

2-8 °C
(4 °C)

≤5 days: 4 °C 
>5 days: –70 °C

Collect paired samples: 
• acute – first week of 
illness
• convalescent – 2 to 3 
weekslater

SAMPLE STORAGE (GUIDELINES):

· In the ongoing laboratory testing for COVID-19 
diagnosis by molecular diagnostic methods, clinical 
specimens or a subset of the clinical specimens may need 
to be retained for various purposes such as performing 
additional tests, for quality control purposes or for use as 
control materials to assess newer diagnostic tests7. 

· In addition, a laboratory may need to store 
specimens for projects aimed at studying genomic 
epidemiology of the SARS CoV2 virus across regions 
and over time7.

· All samples being stored for a long-term must be 
appropriately labelled indicating laboratory identifiers, 
date of sample collection and must be stored in properly 
functioning -80ºC deep freezers. A proper inventory 
(preferably electronic) of stored samples should be 
essentially maintained7.

· With the surge in testing across the country, the 
total number of tested samples has gone up considerably. 
Keeping this in view, ICMR advises of the following7. 

Cont.... SPECIMEN COLLECTION DETAILS2,6:

a) Laboratories that are serving as validation centres 
for COVID-19 diagnostic kits are advised to preserve 
adequate numbers of positive and negative samples to 
prepare appropriate panels for validation etc7.

b) At a minimum, all samples testing positive for 
SARS CoV2 must be retained for at least 30 days from 
the date of testing before being destroyed. Depending on 
the freezer space availability in a particular laboratory, 
one or more aliquots of the positive specimen may be 
retained for the period7. 

c) A government laboratory may decide on the 
number of positive / negative samples to retain in the 
long term based on the availability of freezer space as 
well as perceived research agenda of the laboratory for 
COVID-19 in the future7.

d) If the number of samples tested positive at a 
laboratory is considerably large and the laboratory is 
unable to retain all positive samples beyond 30 days, 
a minimum of 10% of all positives detected at the 
laboratory in a month or 40-50 positives preferably with 
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equal numbers of high, moderate and low viral load 
should be stored for a period of 1 year at the least. A 
single aliquot of a positive sample may be retained taking 
into account freezer space availability at the laboratory7.

e) Considering that the number of samples tested 
negative at each laboratory will vary depending on the 
sample load and testing capacity of the laboratory, a 
minimum of 50 samples or 1-2% of all negative tested 
samples over a month, whichever is smaller should be 
retained at the testing laboratory for a period of 1 year. 
A single aliquot of a negative sample may be retained 
taking into account freezer space availability at the 
laboratory7.

PACKAGING AND TRANSPORT:

1. Samples should be transported at 2-8°C within 
specified time frame to the testing laboratory2.

2. Samples should be kept in proper standing 
position in appropriate test tube rack2.

3. The VTM containing part of the tube should be in 
direct contact with frozen gel packs2.

When there is likely to be a delay in specimens 
reaching the laboratory, the use of viral transport 
medium is strongly recommended7. 

Specimens may be frozen to - 20°C or ideally -70°C 
and shipped on dry ice if further delays are expected7. 

It is important to avoid repeated freezing and 
thawing of specimens7.

Transport of specimens within national borders 
should comply with applicable national regulations7. 

International transport of potentially COVID-19 
virus containing samples should follow the UN Model 
Regulations, and any other applicable regulations 
depending on the mode of transport being used7.

SAMPLE PROCESSING IN LAB:

Access to the laboratory should be restricted to 
authorized personnel only

• Types of samples that can be received in the 
cytology laboratories, during this pandemic, may include 
sputum, bronchoalveolar lavage (BAL), endotracheal 

tube aspirates, and other respiratory secretions3.

• The samples should be collected in appropriately 
labeled, tightly-capped, sterile tubes/containers and sent 
to the cytopathology laboratory either in a biohazard 
zip-lock bags kept inside a leak-proof cryobox with a 
biohazard label or a triple packaging system can be used 
wherein the primary receptacle containing the sample is 
kept inside a second protective watertight and leak-proof 
receptacle which, in turn, is covered by a third receptacle 
to prevent any kind of physical damage to the secondary 
receptacle during transport3.

• A trained hospital attendant should transport the 
sample to the laboratory, as soon as possible. Under 
no circumstance should the material be handed over to 
the relative of the patient who would be likely in close 
contact with the patient for transport to the laboratory3.

• Cytotechnician should wear protective gear in 
the form of gown, gloves, cap, N95 mask/triple layer 
surgical mask, and preferably goggles Fresh, unfixed 
specimens should be transported by hand, and NOT 
shipped with pneumatic-tube systems3.

• All fresh cytology samples received in the 
laboratory should be considered potentially infectious 
(may contain the SARS-CoV-2 virus even in samples 
from undiagnosed, asymptomatic patients) and hence, 
universal precautions need to be followed while handling 
such samples3.

SAMPLE DISCARDING:

All the residual samples should be discarded in 
appropriate disinfectants with confirmed virucidal 
activity against enveloped viruses3. These include 0.1% 
sodium hypochlorite solution, 0.5% hydrogen peroxide, 
62–71% ethanol, quaternary ammonium compounds, or 
phenolic solutions3.

MANAGEMENT OF SAMPLE SPILLS IN 
LAB:

The decontamination of laboratory surfaces in the 
event of sample spillage should be done immediately 
using appropriate disinfectants with proven virucidal 
action against enveloped viruses. The most commonly 
used is a 1% sodium hypochlorite solution3.
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LAB DIAGNOSIS:

LABORATORY FINDINGS:

The common abnormalities seen in COVID 19 
patients are8:

Complete blood count : Leucopenia

· Creatinine↑, Aspartate aminotransferase/
Alanine aminotransferase /bilirubin ↑

· C-Reactive protein ↑, Lactose Dehydrogenase 
↑, ferritin ↑

Chest X-rays :  Acute respiratory distress syndrome8.

Chest X-rays / imaging are frequently anomalous 
even in early diseases and show bilateral, peripheral and 
ill-defined interstitial infiltrates with opacification or 
lobular and subsegmental consolidation8.

BIOMEDICAL WASTE MANAGEMENT:

Following processing of sample and following 
FNA performed on a COVID-19 positive/suspected 
patient, the full PPE is to be discarded into appropriately 
designated bins labeled as COVID and as per hospital 
policy3.

All laboratory-generated biomedical waste from 
COVID-19 positive/suspected samples must be 
processed as per local/institutional regulations and as 
mandated by pollution control policy and guidelines 
made by the Central Pollution Control Board, India3.

LABORATORY MEASURES:

· Re - evaluate your procedures and reduce or 
eliminate steps which may lead to aerosol formation or 
droplet creation9.

· Review the situation weekly or biweekly, and 
make any required changes9.

· Establish a chain of command, plan for 
emergencies and plan for contingency9.

· Implement crowding management measures: 
review staffing requirements and realign the workload; 
consider working in shifts to reduced level9. 

· Follow the recommendations for routine 

handling of specimens by CDC / WHO in compliance 
with the guidelines9.

· Process all specimens having measures that 
could lead to aerosols or droplets9.

· Keep updated on the latest developments 
concerning the COVID-19 pandemic and notify the 
workers of any new scientific development knowledge; 
do away with myths9.

· Remain aware of the current hospital policies 
and procedures and notify staff of any changes9.

· Maintain open channels of communication with 
colleagues and staffs9.

Don’t do:

· Should not trigger needless anxieties or panic, 
but be honest about the risks9.

· Don’t spread or support rumors or information 
that doesn’t come from a credible source9.

Conclusion

Early diagnosis is the important key for 
management of COVID-19. Serological and molecular 
assays together will further strengthen the diagnosis of 
SARS-CoV-2. The safety of laboratory personnel is of 
utmost important, therefore clear understanding of the 
COVID19 biosafety steps, specimen collection, storage 
and transportation guidelines. It also addresses steps that 
can be taken by cytology laboratories to work during 
the pandemic and reduce the risk to their employees, 
trainees and pathologists.  
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Abstract
Lingual thyroid as the name suggests it is an ectopic positioning of thyroid gland which is a rare developmental 
anomaly. Thyroid gland is usually located in the same level as that of cricoids cartilage in human body. 
Ectopic occurrence of thyroid gland can be seen anywhere from tongue to diaphragm though in ninety 
percent of reported cases it is generally seen in base of tongue. Lingual thyroid mainly seen as a result of 
the inability of thyroid gland to descend to its normal anatomical position during embryogenesis. Generally 
it takes its origin from the epithelial tissues of non-obliterated thyroglossal duct. From infancy to adulthood 
mostly faced problems by the patients are dysphagia, dysphonia, upper respiratory tract obstruction. So 
this review is entirely about the pathophysiology, clinical manifestation and diagnostic criteria along with 
treatment modalities for a better understanding of the dental professionals. 
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Introduction

Dr. Hickman in 1869 first described lingual thyroid 
as any thyroid tissue which is not found in their usual 
topography. The clinical prevalence varies between 
1:3000 and 1:100000. Female sex predilection is seen in 
this ectopic thyroid gland occurrence with an incidence 
of 4:1:00 for men. It is considered to be one of the main 
reason for hypothyroidism in children constituting 52% 
of dysgenesis thyroid disorder [1,2]. Lingual thyroid 
mainly seen as a result of the inability of thyroid gland 
to descend to its normal anatomical position during 
embryogenesis [3,4].

Pathophysiology:

In Third and seventh week in utero embryonic 
development of thyroid gland starts. It develops from the 
floor of pharynx and migrates inferiorly till it reaches the 
final anatomical area that is in medial and anterior neck 

immediately below the cricoids cartilage. Thus ectopic 
thyroid occurs when there is complete or incomplete 
failure in the descent of thyroid gland in the normal 
anatomical site in the neck and so it can occur at any part 
within blind foramen and caudal part of neck [5]. 

Clinical Presentation:

Clinically lingual thyroid could be divided into 
two groups depending on their onset of symptoms i.e in 
infants and young children. In these both groups lingual 
thyroid is detected during routine screening procedures 
and can be seen suffering from respiratory distress and 
mental retardation often leading to medical emergency 
[7.8]. Symptoms like dysphagia and oropharyngeal 
obstruction are commonly seen during puberty. Reason 
for this can be thought to be the rise in demand of thyroid 
hormone during these stages of hyper metabolism also 
in certain conditions like pregnancy, infection, trauma, 
menopause, etc same response are detected [9]. Smooth 
texture of the lesion describes it clinically with increased 
vascularity. In normal medical examination palpation of 
base of the tongue along with the neck is very crucial so 
as to check the availability of thyroid gland in its normal 
anatomical position. Common investigations that are 
routinely done to check the function of thyroid gland is 
Thyroid function tests whereas special technique like 

DOI Number: 10.37506/ijfmt.v14i4.11731
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Technetium scan used as a confirmatory test in detection 
of lingual presence of thyroid [10].        

Diagnostic Criterias:

Computed tomography and magnetic resonance 
imaging are complementary essential methods useful 
in determining the size of the gland and in surgical 
planning. Sagittal reconstruction will be important in 
the case of large volume, assessing the depth within 
the language and air permeability [11]. The ultrasound 
would differentiate cystic changes and have low cost, 
but still has a bad role set forth in this pathology, no 
studies to support its use. The FNA can also confirm 
the diagnosis and preoperative examination is the only 
that can differentiate benign from malignant lesions. 
However, we cannot rule out malignancy in the absence 
of malignancy puncturing. The definitive diagnosis often 
is only possible with the ectopic tissue excision [12-15].  

TREATMENT: Surgery should be used as an 
emergency treatment modality. Most of the time first line 
of treatment modality should be started with suppressive 
therapy in adjunct with exogenous hormone in order 
to reduce the size of the gland present ectopically. If 
lingual thyroid is happened to be the only functioning 
thyroid gland in the patient as it is seen in 70% of the 
cases [10] surgical excision of the ectopic gland along 
with Levothyroxine therapy is recommended. If surgery 
is to be considered to be the only choice of treatment in 
certain cases then one of the different types of approaches 
namely trans-hyoid pathways, supra-hyoid, and cervical 
faringotomy can be followed. But complication including 
functional, esthetical and prolonged recovery period are 
disadvantageous consequences post surgery [6]. Surgery 
has high morbidity and these are generally non invasive 
procedures.

Conclusion

   Lingual thyroid is a rare anomaly representing 
faulty migration of normal thyroid gland. The exact 
pathogenesis of this ectopic is not known. It is 7 times 
higher in females [16]. Dysphagia and dysphonia are 
common presenting symptoms [17]. Thorough and 
careful head and neck examination with special attention 
to base of tongue is essential. Investigation includes 
thyroid function tests, neck ultrasound scan, Technetium 
scanning and C.T scan. FNAC is not preferred by 

some authors as it would cause unnecessary bleeding 
[18].  Although different types of surgical access have 
been described, the transoral approach provides good 
exposure and is less traumatic for the patient, with better 
postoperative recovery [7].  
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Abstract
Nutrigenomics is an emerging form of science involving tools that assess the benefit of diet and nutrition 
in various disease conditions at molecular and genetic level. Nutrigenomics investigates the relationship of 
nutrient regimen in maintaining health. This article reviews the role of nutrients in maintaining periodontal 
health and the use of nutrigenomics in understanding genotype, phenotype diet interactions on periodontal 
health of an individual and the effect of dietary modification on periodontal disease progression.  
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Introduction 

Nutrigenomics is the science that utilizes genetic 
information together with “omics” technology for 
studying the inter-relation between nutrition and health.1 

Periodontal health is vital for the integrity of the tooth 
structure. Periodontal disease is the most common 
disease among various populations second only to 
dental decay. Fluoride Mapping (2002–2003), DCI, 
New Delhi, 2004, did a first ever epidemiological survey 
in India and the prevalence of periodontal disease was 
57%, 67.7%, 89.6%, and 79.9% in the age groups 12, 
15, 35–44, and65–74 years, respectively.2,3 In failure 
of inflammatory response of the host to remove the 
pathogen, there is prolonged release of neutrophils, 
proteolytic enzymes, proinflammatory mediators and 
reactive oxygen species resulting in destruction of 
periodontal attachment. 

Periodontal disease affects the supporting structures 
of the teeth and failure to intervene timely leads to 
loss of tooth. It is characterised by a dysregulated host 
inflammatory/immune response to plaque bacteria in 
susceptible individuals. A variety of risk factors have 
been associated of which nutrition is the one whose role 
would be discussed in this paper.Diets rich in saturated 

fats and sugars and low in fruit, vegetables and fiber are 
common risk factors associated with periodontal disease. 

Nutrient is a source of nourishment that can be 
metabolized to give energy and build up tissue. Nutrients 
are divided into six major classes, i.e. carbohydrates, 
proteins, fats, minerals, vitamins, and water. Sub 
dividing it further, there are two broad categories, 
“macronutrients” (fats, carbohydrates, and proteins) 
which are required in large quantities from the diet and 
“micronutrients” (minerals, vitamins, trace elements, 
amino acids, and polyunsaturated fatty acids [PUFA]) 
which are only required in small quantities in the diet 
and which are essential for many biological processes 
that are responsible in supporting and providing optimal 
health.16

History 

The term “nutrigenomics” was first described in 2001 
from Pelegrin (2001). On, 14th April 2003, Genomic era 
was launched by launching of Human Genome Project 
which contained the complete sequencing of Human 
Genome. 

The ‘omics” revolution-

· In 2004, NuGo (European Nutrigenomics 

DOI Number: 10.37506/ijfmt.v14i4.11732
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Organization) was born and funded until 20144

· In  2007, Nestle research centre joined the 
industrial platform of the Kluyver Centre for genomics 
of industrial fermentation, Netherland.4

· In 2008, US Berkley scientist predicted human 
genome tests within five years for $1004 

“OMICS” Technology in Nutritional Research 

It includes Genomics, Proteomics, Transcriptomics 
and Metabolomics. Genomics is the study of the genome, 
an approach of mapping, sequencing and analysis of 
all genes present in the genome, focusing on resolving 
the variation in the genome between individuals. 
Transcriptomics is the study of gene expression at the 
level of the mRNA. Using either cDNA or oligonucleotide 
microarray technology, it describes the approach 
in which gene expression (mRNA) is analysed in a 
biological sample under certain conditions and a given 
point of time.6 Proteomics takes forward this analysis 
and addresses three categories of biological interest: 
protein expression, structure and function. It attempts 
to characterize all proteins in a biological sample at the 
functional level.7,12 Metabolomics is the scientific study 
that involves quantitative analysis of metabolites. It tries 
to measure the level of all substances (other than DNA, 
RNA or protein) present in a sample; the metabolome 
comprises the complete set of metabolites synthesized 
by a biological system.8  

Periodontal disease and role of Nutrition 

Chronic inflammation is destructive and is central 
to a number of chronic diseases including periodontitis. 
Oxidative stress is a key driver of chronic inflammation 
and as a result has a central role in the pathogenesis of 
a wide range of chronic inflammatory diseases17 such 
as type 2 diabetes, cardiovascular disease and metabolic 
syndrome, and has been proposed as a common link 
between periodontitis and systemic disease.9 When 
the fine balance that exists between oxidants and 
antioxidants found in the body in healthy conditions 
is disturbed due to excess production of oxidants or 
depletion of local antioxidants, oxidative stress is the 
result which is associated with local tissue damage seen 
in periodontitis. The tissue damage is caused by altering 
proteins, lipids and DNA damaging the cells directly or 

by production of pro-inflammatory cytokines.18 

Elevated dietary levels of glucose and lipids 
increases oxidative stress levels by receptor binding of 
neutrophils. Hyperglycaemia results in the formation 
of Advanced Glycation End products (AGE) when 
glucose binds to proteins in tissues and the bloodstream. 
Neutrophils have receptors for AGE called RAGE 
and their ligation by AGEs activates the NADPH-
oxidase enzyme complex to generate oxygen radicals. 
Metabolism of excess saturated fats generates elevated 
Low Density Lipoprotein (LDL) cholesterol and on 
its oxidation forms oxidised LDL. This binds to the 
complementary receptors found on the cell membrane 
of neutrophils (Toll-like receptors), triggering NF-κB 
activation through the protein-kinase-C enzyme and 
other related pathways. NF-κB transcribes several 
pro-inflammatory cytokines.9 In  addition,  researchers 
have proposed reduced glutathione (GSH), the key 
intracellular AO redox regulator of NF-κB  as  a novel 
approach to down regulation of hyper inflammatory 
events.19

Literature reviews suggest periodontitis to 
be associated with reduced serum micronutrient 
levelswhich may be due to poor diet, lifestyle factors 
(e.g. smoking) and/or genetic factors which impact on 
absorption, distribution, bioavailability and synthesis of 
micronutrients.20 Studies have shown irrefutable evidence 
that macronutrients and micronutrients modulate pro-
inflammatory and anti-inflammatory cascades. Control 
of dietary sugar and fat intake can help reduce levels of 
oxidative stress and downstream inflammatory sequelae. 
Reductions in simple sugars, refined carbohydrates and 
saturated fats reduce activation of a diverse range of 
pathways thereby reducing oxidative stress. Foods rich 
in antioxidants such as green leafy vegetables (broccoli, 
spinach etc.), berries (e.g. blueberries, blackberries, 
cranberries, strawberries etc.), red beans and dark 
chocolate with greater than 70% cocoa are all rich in 
key antioxidant micronutrients and would help reduce 
oxidative stress. On the other hand, diets which includes 
nuts, olive and fish oils having antioxidant properties 
can also work to slow down gastric emptying (digestion) 
resulting in less pronounced spikes in blood glucose.9 

Nutrients for Periodontal Health 

· Vitamin C is the most powerful anti oxidant. 
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Genes encoding inflammatory peptides, including 
interleukin 1α and interleukin 1β, was more than two 
fold down regulated by vitamin C intake. It was found 
that smokers with the lowest intake of vitamin C were 
likely to have the worst periodontal condition.10. Plasma 
vitamin C levels of 56.8 μmol/l may be regarded as the 
optimum vitamin C plasma level. In order to achieve 
this level, at least 200 mg vitamin C per day should be 
ingested and this is to be suitably advised to periodontitis 
patients.  

· Vitamin D plays an important roleby influencing 
the action of monocytes, macrophages and dendritic cells 
which express the vitamin D receptor (VDR), which 
when up regulated by activated Toll -like receptors -2/1, 
results in the intracellular production of 1,25(OH)2 D3 
which in turn induces the release of LL -37 cathelicidin, 
a potent anti -microbial peptide.11 

· Low serum Calcium levels causes alveolar bone 
resorption and is a risk factor for periodontal disease.1 

· Vitamin E terminates free radical chain reaction 
and stabilizes the membrane structure. It is shown to 
have mitigatory effects on inflammation and collagen 
breakdown. Low levels of vitamin E in gingival tissues 
of periodontitis patients has been reported in many 
studies.21 

· Magnesium is related to calcium and a higher 
Mg/Ca ratio is associated with a significantly lower level 
of periodontitis.1 

· Supplementation of Zinc may alter periodontal 
disease progression through changes in expression of the 
ZnT8 transporter gene.12 

· Isabgol extract has shown effective antibiotic 
and weakinflammatory effect by effective action against 
periodontal pathogens and Matrix metalloproteins.13 

· Omega 3 from polyunsaturated fatty acid act 
as a signal to prevent neutrophils mediated periodontal 
tissue damage.14 

· The hydro-alcoholic extract from pomegranate 
has shown to decrease the Colony Forming Units 
(CFU’S) per millimeters of dental plaque by 84 % by 
one minute rinse.15 

· The recommendations of 2011 European 

Workshop on Periodontology suggested that the dental 
team should consider including fish oils, fibre, fruits and 
vegetables and to reduce levels of refined sugars as part 
of a periodontal prevention / treatment regime and a 
general health benefit message.5  

Future of Nutrigenomics 

Nutrigenomics aim to reveal the relationship between 
nutrition and the genome to provide a scientific basis for 
improved periodontal health through dietary means. It 
will increase the understanding of genotype, phenotype 
diet interactions on periodontal health of an individual 
and the effect of dietary modification on periodontal 
disease progression. The concept of“Personalized/
Individualized Diet” would soon revolutionize the food 
industry. The identification of molecular biomarkers or 
natural bioactive molecules for control and prevention of 
periodontal diseases through timely dietary interventions 
seems promising.  

Conclusion   

A much comprehensive understanding of nutritional 
gene interactions and their impact on phenotype is 
required to identify and plan strategies for dietary 
intervention. A large body of data relating to nutritional 
genetic studies on periodontal disease is the need of 
the hour. Further research needs to be done to relate 
patient’s signs and symptoms with their genetic profile 
and dietary habits.  
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Abstract
The aggregate of signs and symptoms associated with any morbid process and constituting together the 
picture of the disease and related to each other anatomically, biologically and physiologically. A group of 
deformation and malformation sequence etc that occurs together due to some identifiable underlying cause. 
The aim of this review is to describe a collective knowledge about various syndromes associated head and 
neck- A dentist point of view

Keywords: Syndrome, Metabolism, Dental, Orofacial.

Introduction

The real importance behind the learning of 
syndromes associated with conditions is of relevance to 
clinical examination of the head and neck. Knowledge 
of syndrome may quickly solve some difficult diagnostic 
problems and appropriate treatment instituted . The 
following list takes you through conditions met by the 
authors either in their clinical practice or in examinations 
and which could therefore be considered worth knowing 
and helpful in academic and clinical excellence.

In some instances, a syndrome is so closely associated 
with a  pathogenesis and that the words  yndrome, 
disease, and disorder end up being used interchangeably. 
This is especially true of inherited syndromes. For 
example, Down syndrome, Wolf–Hirschhorn syndrome, 
and Andersen syndrome are disorders with known 
pathogeneses, so each is more than just a set of signs 
and symptoms, despite the syndrome nomenclature1,2. 
In other instances, a syndrome is not specific to only 

one disease. For example, toxic shock syndrome can be 
caused by various toxins.

If an underlying genetic cause is suspected but 
not known, a condition may be referred to as a genetic 
association . By definition, an association indicates 
that the collection of signs and symptoms occurs in 
combination more frequently than would be likely by 
chance alone. 

Syndromes are often named after the physician 
or group of physicians that discovered them 
or initially described the full clinical picture. 
Such eponymous syndrome names are examples 
of medical eponyms. Recently, there has been a shift 
towards naming conditions descriptively by symptoms 
or underlying cause rather than eponymously, but the 
eponymous syndrome names often persist in common 
usage

DIAGNOSIS BETWEEN A SYNDROME AND A 
DISEASE:

Representing medical knowledge is a highly complex 
endeavor. The improper use of the terms “syndrome”, 
“disease” and their relations to “diagnosis” is one of 
the difficulties with which medical informaticians must 
deal, especially when developing expert systems to 
support diagnoses. Although ubiquitous in medical and 
lay discourse, the term “disease” has no unambiguous, 
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generally accepted definition. However, most of those 
using this term allow themselves the comfortable 
delusion that everyone knows what it means3.

Diagnostic categories (diseases and most 
syndromes) are simply concepts. They are justified only 
if they provide a useful framework for organizing and 
explaining the complexity of clinical experience in order 
to derive inferences about outcome and if they guide 
decisions about treatment.

A syndrome is a recognizable complex of 
symptoms and physical findings which indicate a 
specific condition for which a direct cause is not 
necessarily understood. Thus in practice doctors refer 
to the infamous “viral syndrome” as such because of 
the uncertainty regarding the legion of viral agents that 
is causing the illness4. Once medical science identifies 
a causative agent or process with a fairly high degree 
of certainty, physicians may then refer to the process 
as a disease, not a syndrome. Mucocutaneous lymph 
node syndrome became Kawasaki syndrome which in 
turn metamorphosed into Kawasaki disease; the latter 
is properly a disease, no longer a syndrome, by virtue 
of its clearly identifiable diagnostic features and disease 
progression, and response to specific treatment.

Albert et al. catalogued six general views or concepts 
about what types of conditions may be said to constitute 
a disease. These views range from nominalism and 
cultural-relativistic theories (i.e. some conditions become 
a disease when a profession or a society labels it as such) 
to a “disease realism” view (objectively demonstrable 
departure from adaptive biological functioning). The 
latter model is the one best suited to the present state 
of medicine; it emphasizes that the clinical signs and 
symptoms do not constitute the disease and that it is not 
until causal mechanisms are clearly identified that we 
can say we have “really” discovered the disease5,6.

Medical literature, even that from governmental 
organizations and institutions authorized to implement 
standards, is plagued with misleading assertions such as 
“a syndrome is a disease …”, “a syndrome indicates a 
particular disease…” and “Lyme disease syndrome” (It 
is inappropriate to apply “syndrome” to Lyme disease 
because its causative agent is known).

Some syndromes such as “heart failure” are useful 

medical concepts but are not diagnoses, whereas more 
specific syndromes such as “congestive heart failure” 
or “right heart failure” are diagnoses6. Due to the 
imprecision of natural language, some syndromes could 
also imply a simple pathological finding (vasculitis) or 
just a physical finding. Frequently, for example, arthritis 
syndromes are simply referred to as “arthritis”. 

CAUSES FOR A SYNDROME:

When one or more chromosome is missing or 
mutated or if extra chromosome are present, then 
there is incorrect number of proteins made , this may 
cause abnormal development and growth and result 
in syndrome. Sometimes these abnormal genes or 
chromosomes are passed down from the parent and 
sometimes they occur spontaneously without reason7,8. 

CLASSIFICATION OF SYNDROME9-11:

1) Etiologic classification

2) Embryologic or histologic classification

3) Syndrome prototype

4) Polythetic classification

5) Monothetic classification

6) Mixed classification

7) Morphogenetic classification 

1.ETIOLOGIC CLASSIFICATION

Syndromes can be classified according to broad 
etiologies suc as

i) Monogenic

ii) Chromosomal

iii) Environmental induced

Such classification usually requires supplementary 
category such as : Multifactorial , Unknown, and 
Disruptive 

2.EMBRYOLOGIC / HISTOLOGIC 
CLASSIFICATION 

Developmental disturbances of the tissue structure 
are basis of some classification. Thus hematoneoplastic 
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syndrome are sometimes classified on the basis of the 
germ layer involved.

EXAMPLE : 1) Multiple osteochondroma involves 
only one germ layer- the mesoderm

             2) Gardner syndrome involves all three germ 
layer

3.Polythetic classification: syndromes sharing a 
large portion of their principal anomalies are grouped 
together . They are even better aid in differential 
diagnosis.

4.Syndrome prototype by Herrmann and Opitz 1974 
and Cohen 1982:

i) Dysmetabolic syndrome (metabolism)

Normal birth, uniform clinical feature, no congenital 
malformation, biochemically defined, recessive mode of 
inheritance Example : Hurler syndrome , Tay- Sachs 
Disease.

ii) Deformation syndrome ( region)

Changes in shape of previously normal structure, 
lack of movement – mechanical andfunctional, 
commonly affects musculoskeletal system

iii) Malformation syndrome ( organ or field)

Non-contiguous malformation , Embryonic 
pleiotropy, Lack of biochemical definition                                            
example- Trisomy 13  syndrome, Rubenstein Tyabi 
syndrome

iv) Dyshistogenic syndrome (Tissue)

A) SIMPLE : Involvement of only 1 germ layer , 
Inheritance- dominant or recessive                                     Example: 
Achondroplasia

B) HEMARTONEOPLASTIC SYNDROME 
: Hamartomas  or neoplasias, involves more 
than 1 germ layer, commonly dominant.                                                                                                                          
Example : Peutz Jeghers syndrome, Gardners syndrome

5.MONOTHETIC CLASSIFICATION

In this type of classification , syndromes are grouped 
together because they share a single feature such as for 
example cleft palate. Such groupings are often used as 
an aid in differential diagnosis, for example :

i) Syndrome with arthrogryposis

ii) Syndrome with craniosynostosis

iii) Syndrome with propensity

LIST OF SYNDROMES ACCORDING TO ORAL 
CAVITY SITE

SYNDROMES ASSOCIATED WITH DEFORMATION IN LIP12

FEATURES SYNDROME

Double lip Ascher’s syndrome

Pebbly lesions of lip
Cowden’s syndrome

Everted lip
Down’s syndrome

Fusion of upper lip to maxillary gingival Fusion of upper lip to maxillary gingival

Thick lips Hurler syndrome

Pigmented lip Laugier – Hunziker syndrome

Neuromas of lip Multiple endocrine neoplasia syndrome

Cleft lip Goltz Gorlin syndrome

Protruding lip
Reiger’s syndrome

Occurrence of pits of lip Van Der Woude’s Syndrome

Whisting Lips
Whistling face syndrome

Dryness and fissuring of lips Mucocutaneous lymph node syndrome
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SYNDROMES ASSOCIATED WITH DEFORMATION IN BUCCAL MUCOSA12

FEATURES SYNDROME

Lichen planus lesion on buccal mucosa Graham little syndrome and  Grinspan syndrome

Bilateral oral white lesion Jadassohn Lewandowsky syndrome

Neuromas of Buccal Mucosa multiple endocrine neoplasia syndrome

Oral Leukoplakia Zinsser-Engaman – Cole syndrome

SYNDROMES ASSOCIATED WITH DEFORMATION IN TONGUE12

FEATURES SYNDROME

Macroglossia Down’s syndrome / Beckwith syndrome

Microglossia
Hanhart’s syndrome

Aglossia/ Hypoglossia Hypodactilia syndrome

Fissured tongue
Melkerssons Rosenthal Syndrome

Glossitis
Chediak – Higashi Syndrome

Hypotomia Involving tongue Floppy Infant syndrome

Multiple Hemangiomas Maffucci’s Syndrome

Atrophy of tongue Parry- Romberg syndrome

Glossoptosis Pierre Robin Syndrome

SYNDROMES ASSOCIATED WITH DEFORMATION IN PALATE12

FEATURES SYNDROME

Hight palate vault

Apert’s syndrome
Crouzon syndrome 
Down’s syndrome
Marfan syndrome

Teacher Collin syndrome

Cleft plate
Pierre robin syndrome
Goltz gorlin syndrome

Pebbly lesion of palate Cowden’s syndrome
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SYNDROMES ASSOCIATED WITH DEFORMATION IN GINGIVA12

FEATURES SYNDROME

Severe gingivitis
Chediak- Higashi syndrome

Pebbly lesion of gingival Cowden’s syndrome

Gingival enlargement Cross syndrome

Gingival Fibromatosis
Ramon Syndrome

Inflammatory gingival enlargement
Papillon- Lefevre syndrome

Congenital enlargement of gingival
Rutherfurd’s syndrome

Massive growth of gingival
Sturge-Weber syndrome

SYNDROMES ASSOCIATED WITH DEFORMATION IN TEETH12

FEATURES SYNDROME

Microdontia Down’s syndrome / Gardner’s syndrome / Golts-Gorlin 
syndrome

Macrodontia
KBG syndrome

Hypodontia Down’s syndrome

Altered Eruption Turner’s syndrome

Congenital missing teeth Curry-Hall syndrome / Bloch-Sulzberger syndrome

Absence of premolars and 3rd molars Book’s syndrome

Additional cusp Ellis-Van Creveld syndrome

Peg or cone shaped teeth Crouzen syndrome / Curry-Hall syndrome/ Trichondental 
syndrome

Supernumenary teeth
Down’s syndrome/ Gardner’s syndrome

Taurodontism Trichodental syndrome

Talon’s  cusp Rubinstein- Taybi Syndrome

Enamel hypoplasia Ehlers-Danols syndrome

Development of crack during excessive occlusal force Cracked tooth syndrome
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SYNDROMES ASSOCIATED WITH SALIVARY GLAND12 

FEATURES SYNDROME

Decrease salivary secretion/ dry mouth Sjogren’s syndrome 

SYNDROMES ASSOCIATED WITH JAW BONE 12:

FEATURE SYNDROME

Micrognathia Pierr robin syndrome/ Turner’s syndrome

Fibrous dysplasia Albright’s syndrome / Jaffe Lichenstein syndrome

Cortical thickening or hyperostosis Caffe-Silverman syndrome

Mandibulofacial dysostosis Treacher Collins Syndrome

Mandibular Hypolasia Hutchinson Gilford syndrome

Maxillary hypoplasia Reiger’s syndrome

Cleft of Alveolar process Orofacial Digital syndrome

Elongated styloid process Eagles syndrome

Conclusion

There is a wide spectrum of syndromes that 
include dental, oral, and craniofacial abnormalities. 
Medical specialists like pediatricians and geneticists 
focus on general health issues related to diagnosis and 
prognosis of the condition, having a holistic view of 
the patient, whilethe dentist  deal with (major) facial 
corrections where we primarily work with caries 
prevention, diagnosis, and treatment of structural tooth 
abnormalities, tooth size-shape discrepancies, deviations 
in tooth number and treatment of malocclusions or 
facial growth disturbances. In Contrary to the general 
and genetic diagnosis, most dental abnormalities can 
only be identified after the first years of life. This delays 
the dental and orofacial components of the syndromic 
diagnosis, which are, however, vital for the evaluation 
of prognostic factors and for the proper timing and 
management of oral function and, aesthetics as well as 
for social aspects. Therefore a clear knowledge about 
the syndromes helps in proper disgnosis .This makes 
early interventions and decisions concerning the type 
and timing of orthodontic treatment and maxillofacial 
surgery often difficult and critical, especially in patients 
with disrupted development in the craniofacial and 
dental structures.
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Abstract
Each individual plays out a few or other type of occupation or work to procure business and to remain 
intellectually and truly in sound wellbeing. Each occupation is related with a few or opposite symptoms 
alluded to as word related risk. Dentistry as a profession is an exceptionally demanding and challenging. To 
gain accessibility and better deceivability dental specialist achieve physical stances which are inconvenient 
to their wellbeing. Among the various symptoms of dentistry musculo-skeletal issues is one of the most well-
known dangers influencing the dental specialist. Yoga which started in India is a type of physical, mental and 
spiritual practice. In present day the physical stances of Yoga is utilized to mitigate medical issues, diminish 
pressure and make the spine graceful in contemporary occasions. There are various yoga poses which have 
impact on the musculo-skeletal tissues and which when preceded as prompted have the ability to invalidate 
the musculo-skeletal disorders. Yoga poses which have most extreme impact on musculo-skeletal tissues are 
a lot simpler to perform, less tedious and are ideal for dental specialist to follow. Musculo-skeletal disorders 
among dentist is a settled certainty and yoga postures or exercise may be the quality restoration degree to 
stop the equivalent. 
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Introduction

Dentistry as a professsion is an extremely specialized 
and demanding occupation due to its temperament 
of work, for example, little working territory, off-
kilter working stances, consistent concentration and 
serious extent of exactness and so forth causes loads 
of inconvenience and ailment over some stretch of 
time to dental specialist. To obtain entrance and better 
perceivability of oral cavity dentist will in general gain 
skeletal stances which might be unfavorable to their 
great wellbeing particularly musculo-skeletal tissues. 
Along with this long span of dental methodology, serious 
extent of focus and steady working stances prompts 
wellbeing risks among the dental specialists. The word 
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related dangers that are regular in dental calling are cross 
infection, musculoskeletal disorers, stress and anxiety, 
radiation, allergic responses, eye and ear problems, etc.
[1,2]

MUSCULO- SKELETAL DISORDERS:

Of the numerous occupation related perils that a 
dental specialist is expossed to musculoskeletal disorder 
might be considered as one of the most significant 
dangers that a dental specialist is inclined to. Studies have 
indicated that dental specialist report more regular and 
more terrible medical issue [3] especially musculoskeletal 
pain [4]. The term MSD alludes to conditions that 
include the nerves, ligaments, muscles and supporting 
structures of the body [5]. WHO characterizes MSD as 
“a disorder of the muscles, tendons, peripheral nerves, 
muscles system not directly resulting from an acute or 
instantaneous event ex slips or falls.. Musculo-skeletal 
pain, especially back agony has been discovered to be 
a significant medical issue for dental professionals [4, 6]. 
Studies tells that back, neck and shoulder or arm ache 
is found in up to 81% of dental practitioners [7]. While 
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an intermittent back and neck hurt isn’t a reason for 
caution, if routinely happening agony or uneasiness is 
disregarded, the cumulative physiological damage can 
lead to an injury or a career ending disability [8]. To get 
great vision and access dental specialists will in general 
twist their backs, over flex and bend their neck and raise 
their arms and shoulders which may cause pressure on 
nerve roots creating pain and over some undefined time 
frame this overemphasizing of muscles and tendons may 
bring about musculoskeletal disorders.

SYMPTOMS OF MSD:

1) Fatigueness in the shoulder and neck 

2) Burning or other pain in arms 

3) Cramping of hands 

4) Numbness in fingers and hand 

5) Hypersensitivity in fingers[9]

  

CAUSES:

1) Improper patient  and position

2) Inconvenient and improper height of dentist 
operating stool 

3) Repetitive, forceful and stressful muscular actions 
(Carpel Tunnel Syndrome) 

4) Improper posture for better accessibility 
especially for maxillary region.

5) Constant  and long working postures.[9]

YOGA FOR MUSCULO-SKELETAL 
DISORDERS:

Yoga has been shown to reduce incessant agony 
related with musculoskeletal and joint diseases [10]. 
Yoga is a physiological and practice that includes 
physical stances, breathing activities and contemplation 
to improve overall well being[11]. Yoga has been utilized 
to lighten musculoskeletal pain and has been related with 
huge improvement in scope of movement and function, 
decreased delicacy [12, 13]; lower levels of burdensome 
side effects [14] and diminished pain during activity in 
patients with musculoskeletal disorders[12, 13].

SOME OF THE POSES:[15]

1.Cat & Cow Pose: MARJARIASANA & 
BITILASAN 

This posture is performed for neck and shoulder pain 
just as for lower back agony. In this posture you must 
be in table top position on all fours and spine in neutral 
position. On the breathe in, gather the spine and bend 
together into your cat posture. On the breathe out, curve 
the back and lift the chest to come into a cow posture. 
Repeat the excersice three to multiple times, zeroing in 
on the breath. These stances help to knead the spine, 
while additionally extending the back and the middle. 
Cat-cow tilts can be a successful headache reliever, in 
addition to opening up the back and stretching the spine.

2.Downward Dog Pose: Adho Mukha Svanasana .

This posture is an extraordinary absolute body 
stretch that objectives back extensors, or the large 
muscles that help from your lower back, uphold your 
spine and assist you with standing and lift objects. Start 
in tabletop and raise your hips so your body is in a 
upside down V position. Loosen up your head and neck 
and draw your internal thighs towards back of the room. 
Spreading your shoulder bones separated will extend 
your upper back much more, and arriving at your hips 
up and back will assist with opening your lower back. 
Hold the position for 5 to 10 breaths, and repeat the 
posture five to multiple times. This posture extends and 
fixes the muscles of the body. It decreases pressure in 
the shoulders, loosens up the neck, and lets somewhat 
more blood stream get to the cerebrum. The posture is 
likewise extraordinary for loosening up the wrists and 
hands, which may get sore or tired from long stretches of 
composing or because of holding of instruments or hand 
piece in case of dentist. 

3.Child Pose: Balasana 

This is an astounding posture not exclusively to 
unwind yet it likewise extends our whole back and hip. 
Start down on the ground; plunk down with your legs 
folded beneath you, toes contacting and knees spread 
separated from one another, keeping your arms forward; 
sit back so your butt is resting simply over your heels. 
Wrap your chest down between your thighs, carrying 
your brow to the floor and either expanding the arms 
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out before you or resting them by your sides. Hold and 
inhale profoundly, feeling the breath venture right into 
your hips. The more you stretch out in either course, the 
more you’ll feel relief.

4. Fish Pose: Matsyasana

It is an excellent strain reducer, and can likewise 
be helpful for fatigue and anxiety, as indicated by Yoga 
journal. To come into the posture, sit up on your hips with 
legs loosened up together before you and toes pointed. 
Bring your hands under your hips and recline to prop 
yourself up on your lower arms. At that point, lift the 
chest over the shoulders and drop the head back to the 
ground behind you. Attempt to keep up the vast majority 
of the heaviness of your head in your elbows and lower 
arms, not the crown of the head. Inhale profoundly and 
rest in the posture for 15-30 seconds. 

5. Spinal Twist: Marichyasana 

There is extraordinary assortment in regard to spinal 
twist pose. Anyway the normal and most likely the simple 
one is the Marichyasana C. In this posture keep your left 
leg straight and twist your right leg so your foot is level. 
Place your right hand on the floor behind you for help, 
similar to a tripod, and contort so you can snare your left 
elbow over the right thigh. Its well established reality 
that any type of physical exercise ought not be begun at 
one proceed to warm up exercise to loosen up the muscle 
and tissue is significant. Similarly exercise to chill off 
the body after incredible exercise is similarly significant. 
For warm up one can perform standing forward

 Uttanasana Posture: Remain with your feet at hips-
width separation, and gradually twist forward from 
the hips to come into the forward twist. At that point, 
have a go at adding an arm tie to extend the shoulders: 
Intertwine your hands at the lower back and stretch the 
arms over your head and hands towards the ground in 
front of you. These aides in warming up the spine as well 
as the shoulders and neck muscles.

Conclusion

Almost every dental specialist in his/her profession 
will sooner or later of time will experience the ill effects 
of MSD. As consistently expressed that avoidance is 
superior to fix, propensity for practice among dental 
specialist ought to be underscored from the time they 

take up dentistry as profession. To begin or to cause 
your body to play out any type of exercise at the later 
phase of one’s life is consistently troublesome thus 
ought to be begun at an early age of one’s life. Yoga as a 
remedy for MSD is a verifiable truth now. Yoga practice 
among the dental experts ought to be stressed from their 
school days just so the propensity for practice among 
dental specialist is instilled from the very beginning of 
their vocation. A conventional yoga program ought to 
be followed and started at different dental foundations 
to build up the propensity for practice among the dental 
experts. On a normal an individual should denote 30 
minutes in a day for yoga work out. This quite a bit of 
activity is adequate to fix the probable harm which may 
happen to our muscular-skeletal tissues after taxing day 
of work. 
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Abstract
Agar hydrocolloid was the first successful elastic impression material to be used in dentistry. It is an organic 
hydrophilic colloid extracted from certain types of seaweed. It is a reversible impression material because of 
its property of reversing their physical state, which is reusing the impression material for multiple number of 
impressions. It was initially known as “Negacol”, later termed as “Dentacol” when introduced into dentistry.
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Introduction

Impression materials are used to record the intraoral 
structures for the fabrication of dental prostheses. 
Accurate impressions are necessary for the construction 
of any definitive restorations. The accuracy of these final 
restorations depends greatly on the impression materials 
and techniques. Impression materials should accurately 
reproduce the hard and soft tissues to obtain biologically, 
mechanically, functionally, and aesthetically acceptable 
restorations [1].Hydrocolloids have a high hydrophilic 
nature that allows this material to capture accurate 
impressions even in the presence of some saliva or 
blood. It has a low wetting angle so it easily captures full 
arch impressions. It has moderate ability to reproduce 
detail and costs relatively little compared with other 
impression materials. The two types of hydrocolloids 
used in dental impressions are agar and alginate. Agar is 
a reversible hydrocolloid because it can pass repeatedly 
between highly viscous gel and low viscosity sol simply 
through heating and cooling. Agar-agar is an organic 
colloid derived from the cell wall of red seaweed [2]. It 
is essentially a hydrophilic, emulsoid polysaccharide [2]. 
Reversible hydrocolloid was introduced to the dental 
profession in 1925 by AlphonsPoller, an Austrian as 
impression material [3].Agar was first introduced into 

dentistry for recording crown impressions in 1937 by 
Sears [4] and was the first elastic impression material 
available. It was termed as “negacol” or “dentacol” 
when introduced into dentistry. 

Applications in Dentistry

The following are the various uses of agar in 
dentistry [5-6]:

1. Recording secondary impression for inlay, onlay, 
crown and bridge work

2. Making agar-alginate impression (Laminate 
impression technique)

3. Laboratory duplication of stone casts

4. Help in making acrylic dentures using the fluid 
resin technique

5. Used as tissue conditioners 

Composition

The following is the composition of agar agar 
impression material [7]

1. Agar (12-15%)     

2. Water (85%)

3. Borates (0.2-0.5%) (strengthening agent)            

4. K2So4  (1-2%) (to overcome the retarding effect 
of borax on gypsum cast material)

DOI Number: 10.37506/ijfmt.v14i4.11735
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5. Thymol  (Antifungal)             

6. Coloring agent and flavour

7. Fillers (0.5-1%) (diatomaceous earth, silica, wax 
rubber) 

PROPERTIES

Irreversible hydrocolloid impression material 
has dimensional changes as a result of syneresiswhen 
exposed to air[8].Storage medium such as 2% potassium 
sulphate solution or 100% relative humidity in a storage 
chamber, is suggested to reduce the dimensional change 
of agar impressions[9]. While Alginate has a Compressive 
strength of 5000-8000gm/cm2 and Tear strength of 
350-700gm/cm2 [10], Agar has a Compressive strength 
of 8000gm/cm2 and Tear strength of 7000gm/cm2 [11]. 
This material does not readily flow into areas in which 
the tray does not extend. If distortion occurs, corrections 
cannot be made and this is a major drawback [12]. Agar is 
sufficiently fluid to allow detailed reproduction of hard 
& soft tissue. If the material is held rigidly to the tray, 
then the impression material shrinks towards the centre 
of its mass. Rapid cooling may cause a concentration 
of stress near the tray where gelation first occurs. The 
sodium sulphate that was formed as a by-product of 
the setting reaction of the alginate is a gypsum setting 
retarder at high concentrations and thereby produce poor 
surfaces [13]. Agar impression material contains borax, 
which is a retarder for setting of gypsum. This can be 
overcome by immersing the agar impression in a solution 
containing a gypsum accelerator or by incorporating a 
gypsum surface hardener. Most alginate impressions 
are not capable of producing finer details whereas agar 
produces an accurate impression in comparison [14]. The 
combination of agar and alginate appears to produce 
excellent results and detailed accuracy overcoming the 
drawbacks of both the materials.[15] 

SETTING REACTION

Agar behaves as a thermoreversible gel and the 
sol-gel formation is reversible which is temperature 
dependant. This material forms a colloid after absorbing 
water, which liquefies between 71°C and 100°C and 
sets to a gel again between 30°C and 50°C, depending 
on the concentration of the agar [10]. The setting of the 
reversible hydrocolloid is called gelation. 

MANIPULATION AND IMPRESSION 
MAKING

At first, reverse the hydrocolloid gel to the sol stage. 
Boiling water is a convenient way of liquefying the 
material. The material must be held at this temperature 
for a minimum of 10 minutes. Propylene glycol can be 
added to the water to obtain the temperature of100o. There 
are three compartments in the conditioning unit, making 
it possible to liquefy, store and temper the material. The 
hydrocolloid is usually supplied in two forms: syringe 
and tray materials. After it has been liquefied, the 
material must be stored in the tray. The impression trays 
are rim locked with water circulating device. This type 
of tray allows a space of 3mm occlusally and laterally 
and extends distally to cover all the teeth. The syringe 
material is taken directly from the storage compartment 
and applied to the prepared cavities. It is first applied 
to the base of the preparation and then the remaining 
teeth are covered. By the time the cavity preparation 
and adjoining teeth have been covered, the tray material 
has been properly tempered and is now ready to be 
placed immediately in the mouth to form the bulk of the 
impression. Gelation is accelerated by circulating cool 
water, approximately, 18 – 21othrough the tray for 3 – 5 
minutes. [7,9,13] 

DISINFECTION

For disinfecting the impression, iodophor, bleach or 
gluteraldehyde can be used. The hydrocolloid may be 
disinfected by 10 minute immersion in or spraying with 
the antimicrobial agent such as sodium hypochlorite and 
glutaraldehyde without sufficient dimensional change. 
[14,15,16] 

RECENT TECHNIQUES

Wet field technique 

The oral tissues are flooded with warm water. 
The syringe material is then injected in to the surface 
to be recorded. Before the syringe material undergoes 
gelation process, tray material is seated. The hydraulic 
pressure of the viscous tray material forces the fluid 
syringe material down in to the areas to be recorded. The 
motion displaces the syringe material as well as blood 
and debris throughout the sulcus. 
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Laminate technique 

The general procedure is to heat the agar to be 
placed into re-usable syringes for about six minutes in 
boiling water. The agar is stored for at least 10 minutes 
at 65°C before being syringed around the preparations. 
A mix of alginate containing 10% more water than 
normally recommended is placed in a tray and it is 
immediately seated over the agar syringe material.[17] 
The cool mix of alginate helps gel the agar, and when the 
alginate has set, the combined impression is removed. 
The technique simplifies the use of agar and provides an 
impression surface that allows for preparation of stone 
casts acceptable for crown and bridge applications [18]. 
Advantages of this technique are that it isinexpensive, 
no odour, non-toxic and non-staining. Disadvantages 
include complexity of the technique and lower than 
desirable tear strength. 

ADVANTAGES

· It helps in accurate die preparation.

· It has good elastic properties and reproduces 
most undercut areas correctly.

· It has good recovery from distortion

· It is not hydrophobic and hence gives good 
model surface

· It is palatable and well tolerated by the patient

· It is cheap when compared to synthetic elastic 
materials

· Agar can be re-used when used as a duplicating 
Material (Re-use is not recommended when used as an 
impression material)[7] 

DISADVANTAGES

· Does not flow as good as the newly developed 
materials.

· It cannot be electroplated.

· Due to the heat it may be painful to the patient 
during insertion or gelation.

· Tears relatively easily.

· Greater gingival retraction is required for 

providing adequate thickness of the material.

· Only one model can be poured.

· Expensive equipment is required.

· A plaster hardener should be 
used to get a soft surface on gypsum cast 
contamination is very prevalent with this material due to 
re-use and the lack of sterilization technique. [7] 

Conclusion

Making impressions is an important part of indirect 
restorations that is often overlooked. The increased 
use of agar impression material as a result of the 
development of the agar alginate combination technique 
should level off and continue at a modest level. With 
the selection of an appropriate impression material and 
impression technique, impression taking is reliable and 
reproducible, with consistent successful results.
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Abstract
Bone morphogenetic protein 1, also referred to as BMP1, is a protein encoded by the BMP1 gene in humans. 
There are seven protein isoforms created through alternative splicing.It leaves the C-terminal propeptides 
of procollagen I, II and III. It induces cartilage and bone formation. It may participate in dorsoventral 
patterning during early development by cleaving chordin (CHRD). It is also responsible for the proteolytic 
activation of lysyl oxidase LOX.
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Introduction

BMP1 is a member of the peptidase M12A family 
of bone morphogenetic proteins (BMPs). It causes 
the growth of bone and cartilage. It does not belong 
to the TGFβ superfamily, unlike other BMPs. It was 
initially discovered by inducing formation of bone and 
cartilage to function like other BMPs.[1] However, it is a 
metalloprotease that cleaves procollagen I, II and III at 
the C-terminus. It has an astacin-like protease domain. It 
has been shown to cleave laminin 5 and it is found in the 
bovine skin’s epithelial layer. The locus of BMP1 encodes 
a protein that can cause in vivo cartilage formation.[1,2] 
Although other morphogenetic bone proteins belong to 
the superfamily of TGF-beta, BMP1 encodes a protein 
that is not closely related to other recognized growth 
factors. BMP1 protein and procollagen C proteinase 
(PCP), a secret metalloprotease that requires calcium and 
is essential for formation of cartilage and bone, are all 
similar. PCP or BMP1 protein cleaves procollagen I, II, 
and III C-terminal propeptides and increases their activity 
with the enhancer protein procollagen C-endopeptidase. 
The BMP1 gene is expressed as alternative spliced 
variants sharing an N-terminal protease domain but 
differing in their C-terminal region.[2]

REGULATION OF BMP-1

The structure of BMP1 was determined 
through X-Ray diffraction using a resolution of 1.27 
Å.Further crystallization experiments were performed 
by vapor diffusion at a pH value of 7.5. This is done 
because it is close to the pH of the human body, thus 
equilibrating the conditions, where BMP1 resides in 
vivo. BMP1 is 202 residues long. Its secondary structure 
is made up of 30% helices, or 10 helices, 61 residues 
long, and 15% beta sheets, or 11 strands, 32 residues 
long. It contains ligands of an acetyl group and a Zinc 
ion. A Ramachandran plot was constructed for BMP.
This plot shows that BMP-1 most prefers Phi and Psi 
angles (Phi, Psi) of around (-60°,-45°) and (-60°, 140°). 
These preferred angles are an estimate of the most 
clustered data of the Ramachandran plot. The preferred 
region is much greater in range. 97% of the residues 
were in preferred regions and 100% of the residues were 
in the allowed region, with no outliers.[1-5]

The molecular functions of BMP1 include, calcium 
ion binding, cytokine activity, growth factor activity, 
identical protein binding, metalloendopeptidase 
activity, metallopeptidase activity, peptidase activity 
and zinc ion binding. The biological processes brought 
about by BMP1 include cartilage condensation, cell 
differentiation, extracellular matric disassembly, high 
density lipoprotein particle assembly, ossification, 
proteolysis, positive regulation of cartilage development 
and overall skeletal system development. The following 
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are the factors involved in the regulation of BMP1. 

TGF β1

Transforming growth factor beta 1 (or TGF-β1) is 
a polypeptide member of the transforming 
growth factor beta superfamily of cytokines. It 
is a secreted protein that performs many cellular 
functions, such as cell growth, cell proliferation, cell 
differentiation and apoptosis. In humans, TGF-β1 is 
encoded by the TGFB1 gene. [1,2] Transforming growth 
factor-1 (TGF-1) induces increased extracellular matrix 
deposition. Bone morphogenetic protein-1 (BMP-
1) also plays key roles in regulating vertebrate matrix 
deposition. It is the procollagen C-proteinase (PCP) that 
processes procollagen types I±III, and it may also mediate 
biosynthetic processing of lysyl oxidase and laminin 
5. [3] BMP-1 is itself up-regulated by TGF-1 and that 
secreted BMP-1, induced byTGF-1,is either processed 
to an active form or remains as unprocessed proenzyme, 
in a cell type-dependent manner. [4] Secreted BMP-1 and 
mTld, induced by TGF-1 in MG-63 and other fibrogenic 
cell cultures, were predominantly in forms in which pro 
regions had been removed to yield activated enzyme. 
Bone morphogenetic protein-1 (BMP-1) copurifies 
from osteogenic bone extracts with transforming growth 
factor(TGF-)-like proteins BMP-2 through -7. BMP-1, 
by structure an astacin-like protease, may function in 
morphogenesis by activating TGF-like molecules. [5] 
BMP-1 has a domain structure similar to, but shorter 
than, that of tolloid, a Drosophila protein that appears to 
act in patterning of embryos by potentiating the activity 
of decapentaplegic, a TGF-family member. [6] TGF-beta 
family proproteins are cleaved in the trans-Golgi between 
the N-terminal propeptide and the mature growth factor. 
For TGF-beta1, -beta2, -beta3, GDF-8, and GDF-11, the 
prodomain is secreted in association with the growth 
factor and maintains the growth factor in an inactive 
state. BMP-1 family of proteases regulate the activation 
of these latent complexes by several mechanisms. 
BMP-1-related activation of latent TGF-beta family 
complexes occurs by three mechanisms. First, BMP-1 
cleaves latent TGF-beta-binding protein(LTBT) at two 
positions in a process required for efficient MMP-2-
mediated liberation of TGF-beta from latency-associated 
peptide(LAP). Second,BMP-1 family proteases cleave 
at single positions within the GDF-8 and GDF-11 
propeptides, releasing the active growth factor dimers. 

Third, activation of BMP in complex with chordin is 
mediated by BMP-1 proteolysis at two sites within 
chordin. [7] 

LYSYL OXIDASE

Lysyl oxidases (LOX) are a family of copper-
dependent amino oxidases for which important roles 
in cancer and vascular and fibrotic diseases have been 
proposed. [7] Five different LOX enzymes have been 
identified in mammals (LOX, and LOX-like 1 to 4), 
showing a high degree of homology in the catalytic 
carboxy terminal end and more divergence in the rest 
of the sequence. [8] Lysyl oxidase catalyzes the final 
enzymatic step required for collagen and elastin cross-
linking in extracellular matrix biosynthesis. Pro-lysyl 
oxidase is processed by procollagen C-proteinase activity, 
which also removes the C-propeptides of procollagens 
I-III. [9,10] The Bmp1 gene encodes two procollagen 
C-proteinases: bone morphogenetic protein 1 (BMP-1) 
and mammalian Tolloid (mTLD). Mammalian Tolloid-
like (mTLL)-1 and -2 are two genetically distinct BMP-
1-related proteinases, and mTLL-1 has been shown to 
have procollagen C-proteinase activity. [11] 

SpAN

SpAN is a sea urchin metalloprotease in the astacin 
family containing BMP1 and tolloid. [12] Embryos 
expressing SpAN initiated gastrulation on a time scale 
indistinguishable from controls, but invagination of the 
vegetal pole was subsequently delayed by several hours. 
At tailbud stages the most severely affected embryos were 
completely ventralized, lacking all dorsal structures. [12] 
Molecular analysis of injected embryos, using probes 
for both dorsal (xgsc and xnot) and ventral (xhox3 and 
xwnt8) mesoderm, indicates that SpAN ventralizes 
dorsal mesoderm during gastrula stages. [13] These 
results mirror those previously obtained with BMP4, 
suggesting that SpAN may enhance the activity of this 
ventralizing factor. [14] Consistent with this suggestion, 
it has been shown that SpAN blocks the dorsalizing 
activity of noggin and chordin, two inhibitory binding 
proteins for BMP4, but not that of a dominant-negative 
receptor for BMP4. [15] In contrast, a dominant-negative 
SpAN, in which the metalloprotease domain has been 
deleted, dorsalizes ventral mesoderm, a phenotype that 
can be rescued by coexpressing either SpAN or XBMP1. 
This suggests that SpAN is mimicking a Xenopus 
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metalloprotease responsible for regulating the activity 
of Xenopus BMPs during gastrulation. [16]  

DIMERIZATION

Refolding and dimerization of BMP are extremely 
slow under all conditions and could be described by 
consecutive first-order reactions involving at least one 
long-lived intermediate. [17] The rate constants vary 
from ~ 0.2 × 10(-5) to ~ 3.5 × 10(-5) s(-1). It is strongly 
dependent on temperature, redox conditions, and the 
presence of stabilizing or destabilizing ions. [18,19] In 
particular, the combined impact of ionic strength and 
redox conditions on the rates indicates that electrostatic 
interactions control thiol-disulfide exchange reactions on 
the path from the unfolded and reduced monomers to the 
disulfide-connected growth factor in a rate-determining 
way. [20,21,22] 

Conclusion

By controlling cellular lineage engagement, 
morphogenesis, differentiation, proliferation, and 
apoptosis of different types of cells in the body, the bone 
morphogenetic protein (BMP) ligand family plays an 
important role in a multitude of processes throughout 
embryonic development and adult homeostasis. BMP1 
belongs to a family of bone morphogenetic proteins 
(BMPs) called peptidase M12A. It causes the growth of 
bone and cartilage. It is different from other BMPs in 
that it does not belong to the TGFβ superfamily. It is 
important to understand the regulation of BMP1 and the 
important roles it plays. 
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Abstract
While composites have continued to be refined, significant differences between the available systems in 
physical and mechanical properties, and clinical performance have minimized. Nevertheless, with all the 
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Introduction

When composite materials were first introduced, 
their field of application was very limited compared 
to that of amalgam. Early composite materials were 
suitable only for restoring anterior teeth because of 
their weak mechanical properties. However, in the past 
few decades, dental composites have developed from 
an inferior resin material into the material of choice. 
They are capable for use in the fabrication of highly 
esthetic, durable posterior and anterior restorations in 
direct restorative dentistry.1Apart from being used in the 
field of restorative dentistry, composites slowly gained 
entry into the field of orthodontics to bond brackets on 
the teeth. Chemically activated resin composites were 
widely used in Orthodontics which required mixing 
of two pastes, which could induce incorporation of 
air bubbles into the material. Other disadvantages 
included longer working time, slower polymerization 
reaction and lower mechanical properties because of 
the incorporation of oxygen in the mass which inhibits 

the polymerization.2,3 For these reasons, light-activated 
orthodontic composite materials have been ever more 
frequently used for bracket bonding to dental enamel.
Composite photoactivation time is particularly important 
because underpolymerization may result in early bracket 
debonding.Working with resin-based materials requires 
a detailed understanding of the curing properties and the 
factors that affect this process. Most modern composite 
materials are either based on a light-curing technology 
or offer a dual mechanism of light- and self-curing 
technology. In the case of light-curing materials the 
clinician needs to assure that enough photons reach 
the bottom of the composite, or the composite will 
not achieve the properties necessary for its long term 
survival.This article focusses on the various light-curing 
technologies and its potential drawbacks. 

CONTINUOUS CURING TECHNIQUE

Polymerization shrinkage is a problem inherent 
to light-cured resin composites. This process creates 
contraction stress in the composite restoration, which 
causes disruption of the marginal seal between the 
composite and the tooth structure.1Previous reports 
indicate that the magnitude of stress varies according 
to the C-factor and elasticity of the structures involved 
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in the bonding process, such as cavity substrate, hybrid 
layer and bonding resins.2,3

Reduction of polymerization shrinkage stress can 
be attained in several ways. Attempts have been made 
using incremental layering of the composite resinduring 
packing and through use of a low elastic modulus 
liner between the tooth and the restorative composite 
resin.4A second alternative is the slow-curing technique. 
The most recent approach aims at an initially reduced 
conversion of the resin materials to allow the restoration 
some freedom of movement between the cavity walls 
and the centre of contraction.5

It had been previously claimed that light curing 
composites shrink toward the light, because the energy 
at the surface nearest the light would be higher than that 
in the deeper parts of the composite.[6,7Thus, an energy 
gradient would be created within the composite, which 
would result in quicker polymerization closer to the light 
source.8 

Uniform Continuous Cure

In uniform continuous curing, a light of constant 
intensity is applied to the composite resin for a specifi c 
period of time. This type of continuous curing technique 
is currently used. It is carried out using QTH and LED 
curing units9.(Figure1) 

Figure 1 

Step Cure

In the step cure technique, the composite is fi rst 
cured at low energy, then stepped up to higher intensity, 

each for a set period of time. This is done to reduce 
the polymerization stress by inducing the composite to 
fl ow in a gel state. This technique reduces the overall 
polymerization shrinkage at the margin of the fi nal 
restoration. 10,11

The fi rst commercially available light cure unit 
based on this technique was Elipar Highlight (ESPE). 
It uses a 10-second exposure of light at 150 mW/cm 
followed by 30-50 seconds at 700mW/ cm. However, 
this technique results in an uneven cure, as the top most 
layer is more saturated with light and thus more highly 
cured. 12Step curing is possible only with halogen lamps. 
Arc lamps and lasers cannot be used because they work 
by applying large amounts of energy over a short period 
of time13. (Figure2) 

Figure2 

Ramp Cure

In the ramp cure, light is initially applied at low 
intensity and gradually increased over time to high 
intensity levels. This allows the composite to cure 
slowly, thereby reducing the initial stress, as the 
composite can fl ow during polymerization.14 Also, this 
function is designed to reduce polymerisation shrinkage. 
Ramp curing is done as an attempt to pass through all 
of the different intensities with the hope of optimizing 
a composite’s polymerization. Studies indicate that 
ramp curing causes polymerization with longer chains, 
resulting in a more stable composite.15

Theoretically, very high energy applied over a 
short period tends to cause dimethacrylate monomers to 
attach to themselves, resulting in short polymer chains 
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and a more brittle material with higher polymerization 
shrinkage and presence of more marginal gaps.16Ramp 
curing is possible only with halogen lamps. Arc and 
laser lamps can generate only large and non-variable 
amounts of energy.It is possible to ramp cure composites 
manually by holding a conventional curing lamp at 
a distance from the tooth and then slowly bringing it 
closer to the tooth to increase the intensity17. (Figure3)

Figure3 

High Frequency Pulse Cure 

The high-energy pulse cure technique uses a brief 
(10 seconds) pulse of extremely high energy (1000-
2800 mW/cm2), which is three to six times the normal 
power density.18This type of polymerization has not yet 
been adequately examined and there are a few areas of 
potential concern. 

1.The rapid application of energy might result in a 
weaker resin restoration due to the formation of short 
polymer chains. 19

2.It is possible that rapid application of very high 
energy could reduce the diametral tensile strength.

3. Higher energies would result in more brittle 
resins.

This type of curing is carried out by argon laser, 
plasma arc and third generation of LED. (Figure4)

Figure 4 

INTERMITTENT CURING TECHNIQUE

Intermittent or Discontinuous Curing Technique 
is also known as soft-cure technique. A low intensity 
or soft light is used to initiate slow polymerisation 
that allows the composite to fl ow from the unbound 
restoration surface to the bound tooth structure. This 
helps in reducing polymerisation stress at the margins 
and can reduce marginal gaps and defects. To complete 
the polymerisation cycle, the intensity of the next curing 
cycle is drastically increased to produce the needed 
energy for optimal polymerisation.18

Pulse Delay Cure 

In this technique, a single pulse of light is applied 
to a restoration, followed by a short pause, and then by 
a second pulse of light which has greater intensity and 
duration of exposure than the fi rst one. This technique 
is believed to be an interrupted step increase. The lower 
intensity light slows the rate of polymerisation, thus 
allowing shrinkage to occur until the composite becomes 
rigid. Thus the margins do not show much discrepancy. 
20 The second pulse of greater intensity brings the 
composite to the fi nal stage of polymerisation. Halogen 
lamps are used for this technique.The VIP light from 
BISCO used the pule delay cure technique, a very short 
exposure time of 3 seconds at 200 mW/cm2 is fi rst used 
to harden the composite resin. After a waiting period of 
three minutes, a 30-second exposure time at 600 mW/
cm2 is used. The waiting period allows stress relaxation 
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and the restoration can be fi nished and polished at this 
time. (Figure5)

Pulse Delay Cure
Figure 5 

Conclusion

Dental composite polymerization is a very complex 
process. The dentist must be aware of the limitations 
and factors that affect this operation. Over the past few 
years, the LED curing lights have been dramatically 
improved, but they face a new challenge: they need to 
provide the broadband spectrum required for modern 
esthetic composites that use other than initiators 
than camphorquinone, such as Lucirin TPO. Some 
manufacturers have already started producing the third 
generation of LEDs, such as polywave LEDs, and these 
curing lights showed promising results. In addition, 
a light guide, preferable 10mm wide and parallel, is 
essential for LED lights. If the curing light contains 
enough energy turbo light guides should be stopped 
when the composite is healed at a distance from the 
light emission window to prevent unnecessary energy 
loss. It has slowly emerged over the course of several 
years of study that advanced curing methods are unable 
to remove shrinkage stress. Nevertheless, intermittent 
techniques provide clear advantages.The soft-start 
technique presents the best compromise between curing 
time, mechanical properties, bond strength and reduction 
of shrinkage stress.
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Abstract

Objective:The aim was to systematically search the literature and assess the available evidence regarding 
theclinical effectiveness of clear aligners in correcting anterior open bite.

Materials and Methods:PubMed, PubMed Central, MEDLINE, Embase, National Library of Medicine, 
Cochrane Library, Web of Knowledge, and LILACS were searched electronically to identify all peer-
reviewed articles till date potentially relevant to the review.The reference lists of all eligible articles were 
examined for additional studies. Additional manual search was also conducted in many orthodontic journals 
of interest, and unpublished articles were also searched for. To rate the methodological quality of the selected 
articles, a grading system described by the Swedish Council on Technology Assessment in Health Care was 
used.

Results:Ten relevant articles were selected to be included in this systematic review. According to the SBU 
tool, among the selected studies, the methodological quality was moderate for four studies and limited for 
the others. Thus, conclusions with a limited level of evidence could be arrived at from the review process. 
The most recurrent sources of bias were related to the study design, lack of blinding procedure, the sample 
size, and the lack of control group. However, there was substantial consistency among studies that clear 
aligner therapy is a viable option to correct anterior open-bite.

Conclusion:No definite conclusion could be derived due to the heterogeneity of the studies. Due to the 
limitations of this study, further clinical and experimental research is needed to statistically assess long-term 
stability of occlusion and skeletal relationships in treated open-bite cases.

Keywords: Clear aligners, Invisible orthodontics, Anterior open-bite, Treatment outcomes. 

Introduction

A growing number of adult patients have sought 
orthodontic treatment in the last few years and have 
demonstrated a preference for esthetic and comfortable 
alternatives to conventional fixed orthodontic appliances.
[1][2]Kesling introduced the idea of using transparent 
overlay orthodontic appliances in 1946 when he 
developed the theory of using a series of thermoplastic 
tooth positioners to transfer malaligned teeth slowly 
to better positions.[3] In 1997, Align Technology © 
(Santa Clara, Calif) adapted and implemented advanced 
3D imaging technology to introduce clear aligner 
treatment(CAT), making the idea of Kesling a viable 

orthodontic treatment option.[4] Ever since then, CAT 
has been regarded as a reliable, esthetic, and comfortable 
orthodontic procedure for adult patients.

Orthodontic treatment of open bite remains one 
of the most challenging tasks faced by orthodontists 
today.[5] The vertical incompetence of the arches due 
to poor dental and/or skeletal position does not permit 
correct occlusion between antagonistic teeth. This lack 
of contact can be caused either by dentoalveolar or 
skeletal anomaly, and the pathogenesis of open bite will 
determine the course of treatment, whether orthodontic 
or combined surgical and orthodontic. Solely orthodontic 
intervention is an option only in cases of dentoalveolar 
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alteration, whereas surgery is indicated in cases of 
skeletal dysgnathia.[6]

Many factors may be responsible for an anterior 
open bite, including bad habits such as thumb-sucking, 
prolonged use of pacifiers, lip or tongue habits, or 
unfavorable growth patterns, which are often correlated 
with a genetic or familial predisposition. Excessive 
development of the lymphatic tissues (adenoid facies) 
causing airway obstruction, may also be responsible.[7] 
In general, the etiology of this type of malocclusion is 
multifactorial.[8] In the case of growing patients in whom 
bad habits have contributed to anterior open bite, early 
intervention with interceptive functional appliances 
or speech therapy may resolve or improve the clinical 
scenario.

In adult patients, on the other hand, accurate 
diagnosis of the dentoalveolar or skeletal origin of 
the malocclusion, via cephalometric analysis needs 
to be performed. In these cases, treatment options are 
numerous and involve maxillofacial surgery to correct 
skeletal open bite, intrusion of the posterior segments 
to correct dental open bite due to over-extrusion of the 
posterior segments; or extrusion of the anterior dental 
segment alone, especially in cases of poor vertical 
development of the premaxillary region.[9]

A systematic review by Rossini et al., which 
evaluated the efficacy of CAT in controlling various 
types of orthodontic tooth movements showed that 
extrusion was the most difficult movement to achieve, 
with maxillary and the mandibular central incisors 
showing the lowest accuracy.[10] 

The present systematic review was undertaken to 
update the knowledge of the available evidence about 
CAT and to answer the following clinical research 
question: “Is CAT effective in correcting anterior open-
bite?”

Materials and Methods

A systematic search was performed of articles 
published till date in thefollowing databases: PubMed, 
PubMed Central, MEDLINE, Embase, National Library 
of Medicine, Cochrane Library,Web of Knowledge, 
and LILACS.The search strategy comprised use of 
the followingterms; Orthodontics AND (“orthodontic 

appliances, removable” OR (“orthodontic” AND 
“appliances” AND “removable”) OR “removable 
orthodontic appliances” OR “invisalign”) AND (“clear 
aligners” OR (“clear” AND “aligners”) OR “clear” 
OR “transparent”) AND aligners AND (“therapy” OR 
“treating”) AND anteriorAND (“OPEN” OR (“open” 
AND “bite”) OR “open bite”).Additionally, a manual 
search was conducted in orthodonticjournals of interest, 
such as the American Journalof Orthodontics, European 
Journal of Orthodontics,The Angle Orthodontist, 
Journal of Orthodontics and Journalof Clinical 
Orthodontics.In addition, unublished studieslistedin 
the national clinical trials database ClinicalTrials.
gov(www.clinicaltrials.gov) and the National Research 
Register(www.controlled-trials.com), were searched 
with theterms “clear aligners” or “Invisalign.”Based 
on the abstract data, we completed the initial selection 
process independently, then resolved any differences 
through discussion.We selected andcollected all the 
articles that appeared to meetthe initial inclusion criteria 
based on theirabstracts.In cases in which specific data 
were necessaryfor the discussion and was not specified 
in theabstract, we made efforts to contact the authorsto 
obtain the required extra information.The reference lists 
of these articles were perused,and references related to 
the articles were followed up. Duplicate articles were 
eliminated, and the studies wereselected for inclusion. 

Studies on orthodontic treatment with clear aligners 
for treating open-bite cases were included in the study. 
Studies on patients with genetic syndrome and severe 
facial malformations, studies using clear aligners for 
malocclusions other than open-bite, in-vitro studies, 
studies with surgical orthodontic techniques, review 
articles and author debates were excluded. The ‘PICOS’ 
approach was used to extract data fromthe selected 
articles. PICOS stands for ‘‘population(participants), 
intervention (or exposure for observationalstudies), 
comparator, outcomes and studydesign’’.

Population: Orthodontic patients of any age 
presenting with anterior open-bite malocclusion.

Intervention: Treatment with clear aligners.

Comparator:Comparison using ClinCheck® 
models, cephalometric superimpositions, clinical 
evaluation, PAR index and ICON scores.
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Outcomes: Any effect on clinical efficiency, 
treatmentoutcomes, movement accuracy, or predicted 
toothmovement in ClinCheck®, includingchanges 
in alignment or occlusion, treatmentduration, and 
completion rate, as primary outcomes.

Studydesign: Randomized or non-randomized 
prospective or retrospective studies, clinical trials.

Results

Ten relevant publications were included in the study 
after screening and checking for eligibility, out of which 
three were retrospective non-randomized studies and one 
was a prospective non-randomized study.The remaining 
data obtained was from case reports. 

According to the SBU tool, among the selected 
studies, the methodological quality was moderate for 
four studiesand limited for the others.Thus, conclusions 
with a limited level of evidence could be arrived at 
from the review process. The most recurrent sources of 
bias were related to the study design, lack of blinding 
procedure, the sample size, and the lack of control group. 

Swedish Council on Technology Assessment in 
HealthCare (SBU) Criteria for Grading Assessed 
Studies 

Grade A—high value of evidence

All criteria should be met:

Randomized clinical study or a prospective study 
with a well-defined control group

Defined diagnosis and endpoints

Diagnostic reliability tests and reproducibility tests 
described

Blinded outcome assessment 

Grade B—moderate value of evidence

All criteria should be met:

Cohort study or retrospective case series with 
defined control

or reference group

Defined diagnosis and endpoints

Diagnostic reliability tests and reproducibility tests 
described 

Grade C—low value of evidence

One or more of the conditions below:

Large attrition

Unclear diagnosis and endpoints

Poorly defined patient material 

Grading of Selected Studies

Study (Author, Year) Grade

Kravitz et al., 2009 B

Park et al., 2009 C

Schupp et al., 2010 C

Guarneri et al., 2013 C

Bowman et al., 2015 C

Wheeler et al., 2016 C

Kau et al., 2017 B

Giancotti et al., 2017 C

Moshiri et al., 2017 B

Garnett et al., 2018 B
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Definitions of Evidence Level

Level Evidence Definition

1 Strong At least two studies assessed with level ‘‘A’’

2 Moderate One study with level ‘‘A’’ and at least two studies with 
level ‘‘B’’

3 Limited At least two studies with level ‘‘B’’

4 Inconclusive Fewer than two studies with level ‘‘B’’

The study design, participants, type of intervention, and observations of the qualitative analysis is given in the 
table 

Discussion

The present systematic review showed that the use 
of clear aligners is recommended in treating anterior 
open bite. However, literature has shown that extrusion 
is the least accurate tooth movement to perform with 
clear aligners. [10][11][12] 

Rossini et al [10]when evaluating the efficacy of clear 
aligners in controlling orthodontic tooth movement, 
found that clear aligner technique is not recommended to 
treat open bite. Open bite is a challenging malocclusion 
to treat, with a high incidence of relapse. Extrusion 
being the least accurate tooth movement to perform with 
CAT, it can result in larger deviations compared to other 
movements. This lack of efficiency could be due to the 
appliance’s difficulty in producing sufficient force to 
substantially extrude the teeth. 

Papadimitriou and his colleagues, in their systematic 
review recommended CAT for treating mild to moderate 
open bite mainly though incisor extrusion.[11] This is 
also in agreeance with another systematic review by 
Galan-Lopez et al, in which the mandibular plane angle 
remained constant while attempting incisor extrusion by 
CAT.[12] While these systematic reviews focussed on 
comparing the clinical effectiveness of CAT in effecting 
various tooth movements, we incorporated studies that 
studied exclusively its efficiency in effecting tooth 
movements in correcting anterior open bite. 

In one prospective study [13], comprising of 401 
anterior teeth treated with anterior Invisalign, theleast 
accurate tooth movements were extrusion of themaxillary 
(18.3%) and mandibular (24.5%) centralincisors. The 
maxillary lateral incisors were the most commonly 
extruded teeth (n = 23). Only 13 of the 64 teeth had 
attempted extrusions greater than 1.0 mm (range, 1.0-1.8 
mm), and no tooth had an attempted extrusion greater 
than 2 mm. The average amount of extrusion attempted 
was 0.56 mm. The difficulty in extrusive movement 
was most likely because the aligner poorly grasped 
the tooth during vertical pull. Boyd[14] stated that even 
with attachments, absolute extrusion remains difficult 
and recommended the extrusion of teeth with an elastic 
button on the facial aspect of the tooth.Alternatively, 
the clinician could consider combining extrusion with 
more accuratemovements such as retraction (lingual 
constriction) or retroclination to bring about relative 
extrusion. 

Park et al, [15] in his case report series, utilised 
intermaxillary and intramaxillary elastics with CAT to 
correct open bite when minor extrusions (2-3mm) are 
required. The use of clear aligners with intermaxillary 
elastics is known as Cow-Catch aligners. To fabricate 
this, once a working cast is produced, the teeth on this 
cast are ideally set-up (extruded) before forming the 
aligners by pressure-moulding or vacuum-forming. 
The teeth to be extruded are supplied with buttons 
and connected to the opposite arch with elastics where 
buttons were attached to the aligner. When the expected 
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extrusion is achieved, the respective teeth will contact 
the inner surface of the aligner so that no additional 
extrusion occurs. Thus, it is a fail-safe appliance. If a 
patient cannot tolerate the limited mouth opening while 
wearing Cow-Catch aligners with intermaxillary elastics 
or needs to interact a lot verbally, it is recommendedthat 
an appliance modification can be done. The modified 
Cow-Catch aligners uses intramaxillary elastics and 
is characterized by buttons on the labial surface of the 
teeth and lingual side of the aligner on the same tooth.
This type of aligner is moreconvenient and comfortable 
for allpatients because it allows a more normalfunction. 
According to the authors, with good cooperation, the 
intended treatment is achieved within 6 to 8 weeks, 
provided the patient wears the elastics for atleast 17 
hours a day. 

Schupp et al [16] also published two anterior open bite 
cases successfully treated with Invisalign alone. Vertical 
rectangular bonded attachments were used to extrude 
the teeth. In 17-20 months, anterior bite closure was 
achieved with proper overbite and overjet, well aligned 
anterior teeth, and canine guidance was achieved on both 
sides, closely matching the projections of ClinCheck. 
Post-treatment stability of closed bite was good. 

In a case report by Guarneri et al [17], successful 
closure of a 4mm anterior open bite was achieved. 
Extrusion of upper incisors was achieved by bevelled 
horizontal rectangular bonded attachments and ellipsoid 
attachments for the lower incisors. Interproximal 
reduction of upper anteriors were done to correct the 
crowding. The extrusion rate was 0.12 mm per aligner, 
on the upper incisors for a maximum of 3 mm and on the 
lower incisors for 1 mm. The treatment was completed 
with full patient satisfaction after 18 months. 

The difficulties encountered in bringing about 
extrusion and strategies to control them have been 
proposed by Nicozisis [18] and Humber [19]. They 
suggested use of bonded attachments, elastics, 
detailing pliers such as Clear Collections’ The Vertical 
to accentuate couple, overcorrection, supracrestal 
fiberotomy (Edwards procedure) and long-term fixed 
retention to prevent relapse. [20][21][22][23] There should 
be sufficient space adjacent to the affected tooth in order 
to extrude it. This can be achieved by interproximal 
reduction. If extrusion is attempted with insufficient 

adjacent space, iatrogenic intrusion may occur as 
the tooth is inadvertently “squeezed” apically. Space 
opening also increases the tooth-surface area for the 
plastic to contact—an important consideration with a 
small, blade-shaped lateral incisor. Aligner Chewies 
have been designed to address inadequate tracking 
or “aligner lag.”[24] Even with the best clear-aligner 
biomechanics preparation, aligner lag or tracking error 
of individual teeth may still occur, often due to less than 
optimal patient compliance with aligner wear. Adjunct 
elastics may be added to assist in extruding selected 
teeth into the aligner trays. Bonded buttons on the 
facial, lingual, or both surfaces of the lagging tooth are 
attached with “bootstrap” elastics at the gingival margin.
[25] Anorthodontic elastic is stretched across the incisal 
surface of the seated aligner to the button, thusextruding 
or dragging the tooth into the tray. The gingival margin 
of the aligner plastic must be cutto avoid the buttons, so 
that the tray can seat completely. Alternatively, to avoid 
the need for a buttonon the facial side of the tooth, elastic 
hooks can be cut into the aligner tray using TearDrop 
plier. 

Passive posterior intrusion is a common matter in 
question in clear-aligner treatment. Posterior plastic 
may be removed to allow the posterior teeth to be 
spontaneously settled or erupted into occlusion, and 
intermaxillary elastics may also be used for forced 
eruption.Clever methods for using clear aligners to refine 
the closure of anterior open bites by intrusion of posterior 
teeth have been suggested by Boyd[26] and Dayan[27]. The 
underlying concept is to harness the aligners’ propensity 
to produce an iatrogenic posterior open bite simply as a 
result of holding plastic between the teeth for extended 
periods of time. One such strategy involves sequential 
intrusion of specific posterior teeth while maintaining or 
extruding the anterior teeth, thus creating a deeper curve 
of Spee [27]. Using Chewies to exert intrusive forces on 
targeted posterior teeth can improve the predictability of 
this method. An article by Bowman et al [28] shows open 
bite cases successfully treated using these mechanisms. 
This concept of employing a combination of anterior 
extrusion and posterior intrusion to correct anterior open 
bites was also mentioned in Wheeler’s article [29]. The 
addition of miniscrew anchorage to support biomechanics 
involving elastic forces for the extrusion of anterior 
or posterior teeth is another logical extension of their 
application to clear-aligner treatment. Miniscrews are 
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used as an adjunctwith bootstrap mechanics to increase 
the reliability of posterior intrusion and potentially 
produce spontaneous mandibular autorotation. With 
the need to extrude anterior teeth during anterior open 
bite correction, Lin and colleagues have identified the 
combination of clear aligners with miniscrew anchorage 
for such treatment. [30] 

Giancotti et al [31] in his case report series established 
that aligners allow an optimal vertical control and can 
determine molar intrusion by bite-block effect of two 
layers of aligner material between the dentition for 22 
hours/day for 18–24 months and thereby subsequent 
minimal autorotation of the mandible and improvement 
of skeletal open bite. In case minimal molar intrusion 
is needed (1–2 mm), the vertical dimension would also 
be well controlled, not tending to worsen. In addition, 
aligners are also able to extrude the incisors by means 
of appropriate attachments and allow a minimal dental 
correction of the open bite. 

One retrospective study [32] compared the pre-
treatment difficulty of 100 cases treated with Invisalign 
with the post-treatment outcomes, as measured by the 
Peer Assessment Rating (PAR) index and the Index of 
Complexity, Outcome, and Need (ICON). The average 
PAR index scores of the anterioropen-bite patients 
(23 cases) were 21.9 ± 8.6 pre-treatment and 4.5 ± 4.0 
post-treatment, for areduction percentage of 76.7% ± 
18.0�also a “great improvement”. The average ICON 
scoresfor the anterior open-bite cases were 57.4 ± 
19.2 pre-treatment and 16.6 ± 5.7 post-treatment, for 
an improvement of −9.0 ± 30.3—still “substantially 
improved”. When the anterior open-bite cases were 
compared to the control group (77 cases), their average 
pre- and post-treatment PAR and ICON scores, reduction 
percentages, and improvement grades were statistically 
similar. Thus, this study concluded with favourable 
results for anterior open-bite cases. 

We found two retrospective studies that used 
cephalometrics as means of evaluation of treating 
anterior open bite cases using CAT [33][34]. Moshiri 
et al [33] compared pre-treatment and post-treatment 
lateralcephalograms of 30 adult patients with anterior 
open bite treated using Invisalign. The following 
vertical measurements were considered: SN to maxillary 
occlusal plane (SN-MxOP), SN to mandibular occlusal 

plane (SN-MnOP), mandibular plane to mandibular 
occlusal plane (MP-MnOP), SN to mandibular plane 
(SN-MP), SN to palatal plane (SN-PP), SN to gonion-
gnathion plane (SN-GoGn), upper 1 tip to palatal plane 
(U1-PP), lower 1 tip to mandibular plane (L1-MP), 
mesiobuccal cusp of upper 6 to palatal plane (U6-PP), 
mesiobuccal cusp of lower 6 to mandibular plane (L6-
MP), lower anterior facial height (LAFH), and overbite 
(OB). Statistically significantdifferences were found in 
overall treatment changes for SN-MxOP, SN-MnOP, 
MP-MnOP, SN-MP, SN-GoGn, L1-MP, L6-MP, LAFH, 
and OB. But SN-PP, U1-PP, and U6-PP did not undergo 
any statistically significant changes. Thus, bite closure 
was mainly achieved by a combination of counter-
clockwise rotation of the mandibular plane, lower molar 
intrusion and lower incisor extrusion. Garnett et al [34] 
did a cephalometric comparison between clear aligners 
and fixed appliances in correcting adult open bite. It 
was found that there was no statistical difference in the 
magnitude of overbite correction and the changes in any 
of the vertical control cephalometric measurements. 
The clear aligner group showed an increased amount 
of lower incisor extrusion to a small degree. The main 
mechanism of open bite correction was similar between 
the two treatment groups and was accomplished by 
retroclining the upper and lower incisors while retaining 
the vertical position of the upper and lower molars. 

In our systematic review, majority of studies 
presented withlow level of evidence. Very strong 
limitations were the absence of proper control groups, 
the absence of proper blinding procedures, the lack of 
sample randomization procedures, and the small sample 
sizes. One study employed malocclusion scoring scales, 
such as the PAR index, which presents limitations, 
mainly related to the generic weighting system. 

Considering all the results of this systematic 
review it is recommended that future researchers in this 
fieldshould include RCTs with rigorous methodology 
and proper sample size in order to increase the power 
ofthe studies for estimating the effects. Only with 
this knowledge will it be possible to establish defined 
CATtreatment protocols for routine clinical practice. 

Conclusion

Orthodontic treatment in patients with open bite 
can be resolved efficiently by using clear aligners 
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whilesimultaneously maintaining facial aesthetics. 
Proper diagnosis and treatment planning is a key 
element in achieving the desirable outcome. By 
means of anterior extrusion or posterior intrusion or a 
combination of both, clear aligners have been successful 
in treating anterior open bite. Some aspects inherent to 
the biomechanics of aligners, such as the vertical control 
and possible mandible counter clockwise rotation, have 
positive effects on the anterior open bite correction. 
As no randomized control trials were done in this 
topic, we cannot derive at a strong level of conclusion. 
Further clinical and experimental research is needed to 
statistically assess long-term stability of occlusion and 
skeletal relationships in such types of treatment. 
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Abstract
In situ hybridisation (ISH) depends on the integral blending of labelled DNA or RNA probes with typical 
or irregular nucleic acid arrangements in intact chromosomes, cells or tissue segments. Compared with 
other molecular techniques appropriate to anatomical pathology, ISH appreciates better compatibility with 
histopathologists in view of its closeness to immunohistochemistry. It has the exceptional preferred position 
over other techniques to a great extent dependent on probe hybridization with nucleic acid removed from 
homogenized tissue probes - of permitting localization and representation of target nucleic acid sequences 
inside morphologically recognizable cells or cell structures. In spite of the fact that ISH is to a great extent 
an examination apparatus, it is as of now making solid advances into demonstrative histopathology. Other 
than recognition of infective specialists, it likewise permits localization of destinations of contamination, 
explanation of systems of infection transmission and spread also, examination of the connection between 
viral specialists and malignant growth. Sex composing, localization of qualities on chromosomes and 
recognition of basic and mathematical chromosomal changes in tumors are among different utilizations of 
ISH.

Key Words: Probe, labelling, hybridization, nucleic acid, detection, denaturation. 
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Introduction:

 The utilization of molecular probes in anatomical 
pathology (including histopathology, cytopathology 
and electron microscopy) is based on the hybridization 
of named DNA and RNA tests with nucleic acid 
arrangements in tests of sick tissues. The primary 
methods are (1) insitu hybridization (ISH), where 
labelled probes are utilized to recognize integral DNA 
or RNA in tissue areas or smears, and (2) assessment by 
Southern or other blotting procedures of nucleic acids 
separated from homogenized biopsy material. Of these 
ISH appreciates better affinity with histopathologists 
in view of its similitude to immunohistochemistry. 
First portrayed in 1969 [1,2,3], its formative stage was 
to a great extent in the 1980s when recombinant DNA 
technology was applied to conquer the early issues of 
probe preparation. 

From the useful view point, the most significant 
preferences of ISH to the histopathologist running a 
laboratory are 

(1) simplicity

(2) specificity

(3) ease interpretation and 

(4) its pertinence on tissue areas (frozen or formalin-
fixed, paraffin-embedded) and spreads without the 
need for specimen collection or handling. ISH has the 
promising capability of turning out to be as “routine” 
as an immunohistochemical stain, particularly when 
nucleic acidprobes become financially accessible and 
methods for identification in formalin-fixed and paraffin-
embedded tissue are consummated.

PRINCIPLE OF ISH:

ISH is the specific annealing of a labelled nucleic 
acid probe to complementary sequences in fixed tissues 
followed by visualization of the location of the probe. 
ISH – shows explicit nucleic acid arrangement in their 
cell environment[4]. 

DOI Number: 10.37506/ijfmt.v14i4.11742
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STEPS IN ISH:

1. Probe preparation

2. Pre-treatment of specimens

3. Hybridization 

4. Identification method[3]. 

Probe Preparation:

Probes: 

A probe (a named complementary single strand) is 
joined with the DNA/RNA strands of intrigue. Strands 
will strengthen with integral nucleotides holding back 
along with their homologous components when cooled. 
Odds of a probe finding a homologous sequence other 
than the target sequence decline as the number of 
nucleotides in the test expands[5]. 

Double stranded DNA Probe:

Arranged by nicktranslation, arbitrary primer, PCR 
within the sight of a named nucleotide. Nick translation 
is a strategy for joining named nucleotides into DNA, 
for example, separated fragment. The strategy utilizes 
a blend of two enzymes, Deoxyribonuclease I which 
scratches the DNA making free 3 hydroxyls. DNA 
polymerase I, which processively includes nucleotides 
to the 3′ terminal hydroxyl[6]. Random preparing is 
a methods for marking DNA sections whereby, a 
blend of all potential mixes of hexamers, octamers, or 
nanomers are strengthened to denatured DNA. These 
little oligonucleotides then go about as primer that take 
into consideration the amalgamation of the reciprocal 
DNA strand by the Klenow protein and consolidation of 
both named and unlabeled nucleotides. More successful 
when the target is plentiful. Less touchy than single 
strand probe. Since two strands tend to hybridize to one 
another, accordingly diminishing the grouping of probe 
accessible for hybridization to the target[7].

Single stranded DNA Probe:

Single stranded DNA Probe spread an a lot bigger size 
range (200-500 bp) than oligonucleotide probes. They can 
be set up by primer expansion on singlestranded layouts 
by reverse transcription polymerase chain reaction (PCR) 
of RNA, or an enhanced primer expansion of a PCR-

created fragment in the presence of a solitary antisense 
primer, or substance formation of oligonucleotides. 
PCR-based strategies are a lot simpler,probes can be 
combined from modest quantities of beginning material. 
In addition, PCR permits incredible adaptability in the 
decision of probe sequences by the utilization of proper 
primers[5].

RNA Probes:

RNA probes (cRNAprobes or riboprobes) are 
thermostable and are impervious to absorption by 
RNases. These probes are single-stranded and are the 
most broadly utilized in ISH. RNA tests are created 
by in vitro record from a linearized layout utilizing 
an advertiser for RNA polymerase. RNA polymerase 
is utilized to orchestrate RNA complementary to the 
DNA substrate. Single-stranded probes give favorable 
circumstances over doublestranded probes, the 
probesdoesn’t self-toughen in solution, so the probe isn’t 
depleted. Huge probe chains are not framed in solution; 
in this way, probe entrance isn’t influenced. In the event 
that high sensitivity is required, singlestranded probes 
ought to be used[5].

Oligoprobes:

Normally, shorter 20-40 base pair length. They 
are created artificially by a mechanized substance 
combination. These probes are impervious to RNases and 
are little, along these lines permitting simple infiltration 
into the cells or tissue of interest. Little size has a burden 
in that it covers less targets. Label ought to be situated 
at the 3′ or the 5′ end. To increment sensitivity one can 
utilize a blend of oligonucleotides that are correlative 
to various districts of the target molecule. Another 
favorable position of oligonucleotide probes is that they 
are single stranded, accordingly barring the possibility 
of renaturation[8]. 

Properties of Probes:

• Probe construct: Oligonucleotide probes are 
better than conventional probes as a result of high 
specificity, single-stranded, and short probe length (10-
50 nucleotides). 

• The efficiency of labelling: Labeling by irregular 
preparing has been accounted for to be more proficient 
than nick translation. 
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• Percentage of G-C base pairs: Higher the 
substance of G-C matches, the higher the Tm (melting 
temperature). 

• RNA versus DNA probes: Strength of the 
probetarget bond diminishes in the order of RNA-RNA, 
DNA-RNA, DNA-DNA. 

• Probe length: Shorter the probe, the better its 
entrance into cells[3].

Purification of labelled probes: 

 There are a few techniques that can be utilized 
to test the purification. Here, a rundown of techniques 
that can be utilized yet it is fitting to follow the 
makers’ suggestion on their utilization: Sephadex G-50 
column, Sephadex G-50 chromatography, or Selective 
precipitation[5]. 

Probe concentration: 

For DNA probes, the convergence of the probe will 
be 0.5-2 μg/ml. Oligonucleotide probes can be utilized 
with, or on the other hand without, acetylation. Probes 
without acetylation pretreatment of the sample will have 
a concentration of ~50-200 ng/ml and may give more 
extraordinary outcomes with an insignificant foundation. 
For probes with acetylation pre-treatment, a higher 
concentration of oligonucleotide probe might be utilized 
without bringing about vague background staining[5].

Length of Probe: 

Ideal probe size for ISH is little pieces of about 200-
300 nucleotides. Be that as it may, probes might be as 
little as 20-40 bp or as extensive as 1000 bp. As probes 
increment in length, they become more explicit. Longer 
probes may lead to more fragile sign. They infiltrates 
less productively the cross-linked tissues. The degree 
of more fragile signs and infiltration relies additionally 
upon the nature of the tissue, decision of fixative and 
whether a pre-treatment has been conveyed out[7]. 

Pretreatment of Specimens: 

Tissue sections must hold fast well to extraordinarily 
treated glass slides to dodge loss of tissue during the 
hybridization measure. Different “adhesives” are 
accessible counting poly-l-lysine, gelatin chrome alum, 
and aminopropyltriethoxysilane[3]. 

Fixation: 

Methanol/acetic acidfixation is suggested for 
metaphase chromosome spreads. Cryostat sections may 
be fixed with 4% formaldehyde (~30 min), Bouin’s 
fixative, or paraformaldehyde vapor fixation. This 
fixation likewise assists with tying down the tissue to 
the slide. Most generally, tissue specimens are regularly 
fixed in 10% buffered formalin, processed overnight in a 
programmed tissue processor, and embedded in paraffin 
wax. Fixation season of 8-12 h is optimal[5].

Slide/sectionpreparation:

Sections are cut at 4-6 μm on aacohol cleaned 
microtome utilizing positively charged or hand-coated 
slides. Sections are depleted well and afterward air-dried 
at room temperature. After deparaffinization, slides are 
put in aalcohol cleaned staining compartment of diethyl 
pyrocarbonate water. The staining compartment is then 
positioned in the warmed water bath 23-37°C and held 
until the beginning of ISH. Gloves must be worn to 
prevent contamination, and all utensils, for example, 
brushes and forceps, ought to be cleaned with alcohol 
and kept inside the cleaned zone assigned for ISH[5]. 

Proteolytic digestion:

The utilization of formaldehyde-based fixatives 
before paraffin embedding of specimens will cover 
nucleic acid arrangements. Assimilation is a significant 
advance when performing ISH. Processing improves 
probe penetration by expanding cell penetrability with 
negligible tissue degradation[5]. 

Hybridization:

Molecular hybridization is the cycle whereby 
a singlestranded target sequence is tempered to a 
reciprocalsingle-stranded probe to frame a double 
stranded hybrid. Prior to hybridization, both the target 
and the probe, in the event that double stranded, must 
be denatured to deliver them single-stranded and this 
can be accomplished by warmth or alkali treatment. 
The accompanying denaturation, single-stranded target, 
and probe sequences are incubated in a hybridization 
blend, which gives an ideal situation to re-toughening 
of single-stranded sequences. Hybridization happens 
after denaturation, during cooling, in the presence of an 
integral probe, and allows hydrogen holding of the two 
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strands of nucleic acids[9].

Probe must shape stable hydrogen bonds with the 
target.All the while warming the probe and focus to high 
temperatures may build the consistency and sensitivity of 
discovery. This must be met if care is taken to accurately 
control this progression of the ISH procedure[9]. 

Post-hybridization washes:

Stringency washes after hybridization targets 
diminishing non specific binding. Notwithstanding, it 
is desirable over hybridize rigidly as opposed to wash 
stringently[10]. 

Detection Methods:

Different techniques are accessible for perception 
of the hybridization. Decision of detection framework 
will be basically controlled by the probe label utilized 
and second by the ISH methodology type. There are two 
techniques for probe labeling. Detectionmethods is of 
two types, direct and indirect method [11].

Oligonucleotide probe labeling: 

• 5′-end labeling: The 5′ end of DNA or RNA goes 
through direct phosphorylation of the free 5′-terminal 
OH groups. The free 5′-OH substrates can be named 
utilizing T4 polynucleotide kinase. This strategy is 
normally utilized for radiolabeling. Non-radiolabels 
utilize a covalent linker [12]. 

• 3′-end labeling: Terminal dexoxynucleotidyl 
transferase (TdT) is utilized to include a labeled buildup 
to the 3′ end of an formed oligonucleotide that is around 
14-100 nucleotides long. These tests give phenomenal 
explicitness yet just moderate sensitivity [5]. 

• 3′ tailing: A tail containing labeled nucleotides 
is added to the free 3′ end of double or single-stranded 
DNA utilizing TdT. These probes are more touchy than 
the 3′-end labeled adaptations, however can deliver more 
vague background [13]. 

Enzymatic detection: 

Hybridized probes can be distinguished by enzymatic 
responses that produce a colored substrate at the site of 
hybridization. The most ordinarily utilized enzymes 
for this application are alkaline phosphatase (AP) Or 

horseradish peroxidase (HRP) Although these enzymes 
can be formed legitimately to nucleic acid probes, such 
enzyme coupled probes are regularly improper for 
ISH to tissue arrangements since probe infiltration is 
hampered by the presence of the conjugated enzyme. In 
this manner, indirect methods are preDNAprobe and a 
target grouping preferred[14]. 

Autoradiography detection: 

Responses utilizing radioactive named probes are 
identified by autoradiography. This depends on the 
discharge of fastelectrons or beta-particles from the 
probe. Beta particles discharge a lot of energy when they 
hitwith atoms of an emulsion included to the section on 
the slide. The over energy delivered lessens ionic silver 
present in the emulsion to metallic silver. At the point 
when this occurs, a dedicated record of the area of the 
impact between an electron and the silver particles in 
the emulsion is created in the type of a latent image. 
This picture, when envisioned is the marker of the 
probe location in the tissue or cell. Autoradiography for 
radioactive labels is presumed to be more touchy than 
the immunoenzyme systems[3]. 

Fluorophores: 

Fluorophores can be related with nucleic acid 
probes by compound formation to the nucleic acidor 
compound formation of the nucleic acid with a non-
fluorescent particle that can bond fluorescent material 
after hybridization. The previous technique is called 
“direct labeling” and the last strategy is called 
“indirect labeling.” Chemical structures of four normal 
fluorophore classes (A-D) fluoresceins, rhodamines, 
cyanines, or coumarins[7]. 

Indirect method: 

By implication through fuse of a nucleotide analog 
conveying a reactive group and ensuing biotinylation/ 
digoxigenylation. Coming about biotin-labeled probes 
are at that point distinguished utilizing streptavidin (KD 
= 10-15 M) formed with HRP or AP. Digoxigenylation 
is commonly pictured by HRP-or AP changed 
antibodies[15]. 

Multiple ISH: 

More than one probe can be applied to a similar 



1448      Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4

tissue area to distinguish distinctive nucleic acid targets. 
By utilizing diverse identification systems with each 
probe, coming about in various colored end products, 
and perception of the diverse nucleic acid targets can be 
achieve[16]. The common advantages of ISH are,

1. Effortlessness of its procedure 

2. Particularity of results got 

3. Simplicity in understanding of discoveries 

Its relevance on tissue sections (frozen or 
formalinfixed, paraffin-embedded) and spreads without 
the need for special specimen collection or processing[3]. 

Applications OF ISH:

1.Determination of Infective Agent:This depends on 
the discovery of the infective agents genome in the tissues 
or cells considered. Explicit composing of infective 
specialists likewise has significant ramifications for 
epidemiological reviews and episode investigations[17].

2 Location of Active Infection:The real cell or cell 
structures holding the infective genome can be explained 
by ISH, for example hepatitis B infection (HBV) in 
hepatocytes, parvovirus in cells of the lung[17].

3.Explanation of mechanism of Virus Dissemination 
and Transmission: common horizontal and vertical 
transmission courses of infections can be considered. 
For instance, the presence of Epstein-Barr infection 
(EBV) in epithelial cells of the oropharynx gives a way 
to transmission of the virus through saliva[18].

4. Localization of Persistent Virus Infection:Models 
are the constancy of JC virus in oligodendrocytes 
in progressive multifocal leukoencephalopathy and 
measles infection in neurons and glia cells in SSPE[19,20].

5.Link between Virus Agents and Carcinogenesis: 
Etiological function of different viruses in cancers and 
mechanism of malignant transformation of cells. The 
better realized affiliations are EBV and nasopharyngeal 
carcinoma and B-cell lymphomas[21], HBV and 
hepatocellular carcinomas[22],and human papillomavirus 
furthermore, cervical carcinoma[23].

6.Investigation of cell Development:ISH detection 
of cell-type explicit RNA in cells which do not display 

morphological separation can be applied to recognize 
the cell type[24]. 

7.Sex Determination:The Y chromosome can be 
distinguished through hybridization [25]. 

8.Human Gene Mapping:In situ Hybridisation (ISH) 
utilized in human quality planning[26]. 

9.Interphase Cytogenetics:ISH can be utilized 
to recognize numerical chromosomal variations 
in interphase cores. Probes perceiving profoundly 
monotonous sequencesin chromosomes 1, 7, 8, 9, 10, 
15, 16, 17, 18, X and Y are currently available[3]. 

Conclusion 

ISH has the extraordinary favorable position over 
other molecular biology procedures of permitting 
localization and representation of target nucleic acid 
sequences inside morphologically recognizable cells or 
cell structures in a heterogenous cell population. Such 
explicit localization has a stamped advantage over 
more seasoned molecular techniques where discovery 
of the nucleic acid objective from a tissue homogenate 
precludes identification of the real influenced cell, 
energy about cell detail and relations and subsequent 
reconstructive interpretation of findings. 
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Abstract
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professionals about the risk and preventive measures in treating the patients with hyperparathyroidism. 
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Introduction

Parathyroid gland is one of the endocrine gland which 
produces parathyroid hormone (PTH). Parathyroid gland 
consists of two pairs of four glands which are located 
in the back side of the thyroid gland, two numbers in 
one side and two on the other side. Parathyroid hormone 
functions to maintain the homeostasis of calcium and 
phosphorous metabolism. Hence it plays an important 
role in mineralization of bone and teeth, regulates bone 
resorption, activate synthesis of active form of vitamin 
D in kidneys which makes the intestinal epithelium to 
absorb the calcium more into the blood [1].

Disorders of parathyroid include hyperparathyroidism 
and hypoparathyroidism. Hyperparathyroidism (HPT) 
was first described by Von Recklinghausen in the year 
1891. Its normal prevalence rate is 0.05-0.1% of the 

common population [1]. It is more common in middle 
aged female than male. Hyperparathyroidism (HPT) 
is the abnormal production of parathyroid hormone 
which causes unusual effects such as hypercalcemia and 
increased osteoclastic resorption. Hypoparathyroidism 
is the decreased or no production PTH which results in 
symptoms such as dental abnormalities, paraesthesia of 
tongue etc.

HYPERPARATHYROIDISM:

Hyperparathyroidism is characterized by 
oversecretion of PTH. HPT is divided into three 
categories[2-5]: 

1.Primary hyperparathyroidism

2.Secondary hyperparathyroidism

3.Tertiary hyperparathyroidism

Primaryhyperparathyroidism:Normally brought 
about by a tumor (adenoma in 85% of all cases) or 
hyperplasia of the organ that creates an increased 
activityof PTH discharge bringing about hypercalcemia 
and hypophosphatemia.

DOI Number: 10.37506/ijfmt.v14i4.11743
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Secondaryhyperparathyroidism:At the point when 
the parathyroid organs are stimulated to secreteexpanded 
amount of hormones to equalise abnormal low 
serum calcium levels in various physiologic or 
pathologic conditions like renal dysfunction, intestinal 
malabsorption condition, decreased Vitamin D synthesis, 
in this manner coming about in parathyroid hyperplasia. 

Tertiary hyperparathyroidism:At the point when 
long-standing secondary hyperplasia becomes self-ruling 
despite rectification of the underlying stimulant(renal 
transplant)[2]. 

SIGNS AND SYMPTOMS:

In Primary HPT, about half of patients have no 
indications and the issue is gotten as a coincidental 
finding (through raised calcium or characteristics X ray 
appearances [subperiosteal resorption of the phalanges 
of the index and middle fingers]). Numerous different 
patients just have vague symptoms.[3] These are 
musculoskeletal issues (weakness, back pain, muscle 
soreness), gastrointestinal disorders, e.g., vomiting, 
nausea, constipation, loss of appetite.

One of the principle clinical appearances of HPT 
is bone sickness. The ribs, clavicles, pelvic support and 
mandible are the bones generally included. A pathologic 
fracture might be the primary indication of the infection. 
Bone tenderness and joint firmness may be present. 
Renal calculi are a typical finding in this condition. 
Practically all patients with HPT have skeletal disorders 
in the serious stages. The loss of calcium in this condition 
brings about summed up osteoporosis. 

ORAL MANIFESTATIONS:

In the oral cavity, the most well-known clinical 
signs of HPT isbrowntumor; loss of bone thickness, 
mobile teeth, floating of teeth, unclear jaw bone pain, 
sensitive teeth during occlusion and percussion, 
soft tissue calcifications and dental defects, for 
example, developmental defects and changes in dental 
eruption[3,6-10]. Malocclusion because of floating of teeth, 
with definite spacing of the teeth might be one of the 
principal indications of the disorder. Pseudocysticlesions 
can also present, radiolucentlesion at the apex of the 
tooth misdiagnosed as periapical cystor granuloma[11,12]. 
It doesn’t appreciably affect periodontal records and 

radiographic bone height[13].

Chronic renal failure and secondary HPT 
additionally show infrequently, as maxillary hyperplasia 
and hyperostosis cranialis, progressive augmentation 
of the facial bones over a period. These facial 
amplifications cause an unusual facial deformation and 
dental malocclusion[14-17]. Primary HPT likewise seldom 
presents in the mandible as an enormous exophytic mass 
or painless swelling[18], and furthermore as a giant cell 
epulis as an underlying element of primary HPT[19]. 
Primary HPT patients were bound to have tori[20]. 

BROWN TUMOR: 

Browntumorlesions[17,21-23] might be the soonest 
appearance of this undiscovered HPT in 6% of the cases. 
Browntumor presents as osteolytic injury (which might 
be related withpain and swelling) that creates because of 
changesin bone metabolism brought about by high serum 
level of PTH. It is an erosive bony lesions brought about 
by quick osteolysis and peritrabecular fibrosis bringing 
about a neighbourhood destructive process. 

Brown tumorpresents itself as a friable red-brown 
mass. Its name is because of shading that it takes from 
the haemorrhagic infiltrates and hemosiderin stores that 
are frequently found inside. Bone injury may create 
huge cortical development.Mandible contribution is 
normal, particularly in the region of premolars and 
molars, and it is uncommon in the maxilla. It happens 
mostly in secondary HPT patients with chronic renal 
failure or renal osteodystrophy[24], yet it has additionally 
been depicted as a uncommon indication of calcium 
malabsorption, a few types of osteomalacia and of 
primary HPT[25,26].

Radiographically, lesions are portrayed by 
all around characterized unilocularor multilocular 
radiolucent regions. The trademark radiographicfindings 
show anwidespread loss of the lamina dura and changes 
in thetrabecular bone pattern of the jaws. Long-standing 
injury regularly creates a vital extension of cortical bone, 
root resorption and displacement of roots. 

Histologically, it is portrayed by aabundant 
stroma, comprising of packs of spindle or oval cells, 
and a few multinucleated osteoclast-like giant cells. 
Calcified material can be found, just as regions with 
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extravasations of red blood cells and pigmentation by 
hemosiderin.Differential diagnosis must be made with 
other lesions[24], for example, an aneurysmal bone sore, 
cherubism, centralgiant cell granuloma.Sagliker disorder 
is realized that skeletal changes due to secondary HPT 
can be serious in chronic kidney disease [27,28].

Hyperparathyroidism-jaw tumorsyndrome is an 
uncommon disease, different individuals from the 
family are likewise included, and there is danger of 
harmful illness. The Patient gave bilateral or recurrent 
mandibular radiolucenciesanalyzedhistopathologically 
as cemento-ossifying fibromas. It is expected to be due 
tomutation of gene[29].

RADIOGRAPHIC FINDINGS: 

Oral Radiographs of hyperparathyroid patient shows 
[20,30-33] as loss of medullary trabecular example, jaw 
shows up finely radiopaque portrayed as clear “ground 
glass” appearance and almost as summed up rarefaction.

DIAGNOSIS:

Serum parathyroid hormone (normal value 15-
65 pg/ml) and calcium (Normal value 9-11 mg/dl) :

When a raised PTH has been affirmed, objective 
of determination is to decide if the HPT is primary or 
secondary in beginning by acquiring a serum calcium 
level. High serum calcium level due show primary HPT. 
Though, low or ordinary calcium level may demonstrate 
secondary HPT. Tertiary HPT has a high PTH and high 
serum calcium. It is separated from primary HPT by 
a background marked by chronic kidney failure and 
secondary HPT. 

Serum phosphate (Normal value: 2.4-5 mg/dl):

In Primary HPT, serum phosphate levels are very 
low because of diminished renal tubular phosphate 
reabsorption.Nonetheless, this is just present in about 
half of cases, as dietary admission likewise impacts 
phosphate level. This differences with secondary HPT, 
in which serum phosphate levels are large as a result of 
renal disease. 

Alkaline phosphatase (Normal value: 500-750 
IU/L):

Alkaline phosphatase levels are generally raised in 

HPT. In primary hyperthyroidism, levels may remain 
within normal, notwithstanding, this is “improperly 
typical” given the expanded degrees of plasma calcium. 

DENTAL MANAGEMENT OF THE PATIENT 
WITH HYPERPARATHYROIDISM: 

The dental management of these patients doesn’t 
need any exceptional thought. We should realize that 
there is a higher danger of bone fracture, so we should 
avoid potential risk in surgical treatments. It is essential 
to perceive the presence of the brown tumor and to 
play out a right differential analysis so as not to direct a 
deficient treatment. 

The treatment of HPT is the initial phase in the 
management of the brown tumor, as unconstrained 
relapse of the lesion regularly happens. In any case, a 
few instances of browntumor that didn’t vanish or even 
developed after standardization of PTH level have been 
accounted for. In these cases, browntumor resection 
ought tobe the favourable treatment[2,3,34-36].

Jaw amplification is treated by recontouring of the 
maxilla and mandible. A three-dimensional recreation 
of the computed tomography (CT) filter was useful 
in assessing the facial deformations and in treatment 
planning[14].

A careful clinical and radiographic assessment is 
fundamental before giving endodontic treatment. The 
investigations or diagnostic procedures must start with 
an efficient survey of the clinical history. There are 
various systemic diseases that can cause bone injuries 
all through the body. In a few cases, these lesions show 
up in the periapical area of teeth and can prompt a 
misdiagnosis of an lesion of endodontic origin.[1,2,12] 
The finding of periapical radiolucency on a radiograph 
ought not consequently lead to access opening, root 
canal treatment by the dental specialist. 

ROLE OF DENTIST: 

The dentist assumes significant part in the diagnosis 
of HPT. Occasionally, the main indication of the illness 
might be a growth in the jaw. The disease ought to be 
considered by the dentist at whatever point single or 
multipleradiolucencies are seen on radiography of the 
jaw. Oral manifestations and dental radiographs of jaws 
are of incentive in early recognition of secondary HPT 
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because of renal osteodystrophy. 

Concluision

For a dental health professional, having knowledge 
about the oral and systemic manifestations of parathyroid 
disorders and precautions need to be taken while treating 
the parathyroid disorder patients are of utmost important. 
The lack of knowledge for dentists about the parathyroid 
disorders results in the serious complication of the 
patients. The aim of this article is to review the facts 
about hyperparathyroidism their oral manifestations and 
management of those patients in dental office. 
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Abstract
Dental caries, or tooth decay, is an infectious process involving breakdown of the tooth enamel.Children are 
susceptible to caries as soon as the first teeth appear, which usually occurs around age 6 months.It is known 
that socioeconomic status affects the health-related quality of life of children.Family income, occupational 
status, and educational achievement are socio-economic status indicators that have been found to affect the 
life opportunities of an individual.

Keywords: Dental caries, incidence, children, socioeconomic background, parents

Introduction

Physical and mental health, cognitive development, 
as well as social behaviour of children are believed to be 
strongly influenced by the social status and functioning 
of their family. A family’s functioning reflects the 
composition and characteristics of its members, their 
talents, disposition, and daily activities. Social status 
is reported to be a powerful determinant that governs a 
child’s health. However, the mechanisms by which social 
status might influence health remain under-documented. 
By and large, three measures of social status acting as 
predictors of adverse health outcomes are assessed, that 
is, income, education, and occupation or a combination 
of these factors.[1][2] In addition to the social status, the 
quality of time parents dedicate towards upbringing their 
children can also impact health status and developmental 
outcomes. This is specifically relevant in developing 
good oral hygiene practices among children.[2] 

PREVALENCE OF DENTAL CARIES IN 
PEDIATRIC POPULATION

In many developing countries, prevalence of dental 
caries is on the rise. In India, the National Oral Health 
Survey and Fluoride Mapping found a high prevalence 
(51.9%) of dental caries in primary dentition of 5-year-
old children.[3] Dental caries is the most prevalent 
oral disease and it remains the single most common 

disease of childhood that is not compliant to short-term 
pharmacological management.[4] More than eighty 
percent of the paediatric population is affected by 
dental caries by the age of seventeen.[4] Its very high 
morbidity potential has brought this disease into the 
core of the dental health profession. There is practically 
no geographic area in the world whose inhabitants do 
not manifest some evidence of dental caries. It affects 
both gender, all races, people from all socioeconomic 
status and all age groups.[5] It does not only cause pain 
and discomfort, but also in addition, places a financial 
burden on parents of affected children. Dental caries is of 
multifactorialetiology, but the two main factors that can 
have a devastating effect on oral health of children are 
the social status and parental care. The socioeconomic 
status will have an impact on the knowledge and attitude 
of parents[6] and hence, can impact parental care. 

INFLUENCE OF PARENTS’ SOCIOECONOMIC 
STATUS ON CHILD’S ORAL HYGIENE STATUS

Socio-economic inequalities have been evident 
in many diseases and combating them has in recent 
years emerged as a major health policy goal among 
international agencies. Explaining mechanisms behind 
social stratification of health and ill health has also been 
identified as a priority for social research.[7] In dental 
health, the socioeconomic status has been recognised for 
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years as a main factor for inequalities.[8,9] 

In different areas in the Western world, caries 
has been shown to be more frequent in the lower 
socioeconomic groups, with the more affluent having 
lower experience of caries.[10-14] The risk of developing 
new caries is higher when there is already established 
caries.[11] According to various studies, children of 
higher socioeconomic group were at a lower risk of 
caries; however, children from lower socioeconomic 
status family showed a greater risk for developing dental 
caries.[12-16] A study conducted by Gokhale et al showed 
that children with both the parents employed or working 
had increased the risk to dental caries.[13] A Brazilian 
study reported that children who have fathers with a high 
occupational status and stay-at-home mothers presented 
the lowest caries index.[14] 

Individuals from lower socioeconomic status 
experience financial, social, and material disadvantages. 
The access to healthy environment, social resources 
such as medical and dental care is compromised. This, 
together with fatalistic beliefs about their health and 
lower perceived need for dental care, leads to neglected 
self-care, and lower utilization of preventive health 
services.[15,16,17] Socioeconomic status is such a robust 
finding that it is a “critical determinant of health” 
and has been emphasized to be included in planning 
interventions.[18,19,20,21] However, in India, access to 
dental care varies among children.[22]

Economic status has significant influences on a 
child’s development. The income of parent or parents 
directly influences the quality of care and the quality 
of life a child has. Although parental employment will 
fulfil the basic needs of a child, nevertheless, when both 
parents work, they must seek non-parental care of some 
type including day-care, care by extended family, or 
self-care.[23] When both the parents are employed, they 
hardly find time to spare for their children and to look 
after their general health and specifically the oral health 
care.[24,25,26] Hence, better attention should be paid to 
the child’s oral health and the parents must try to strike 
a balance between work and providing care to their 
children.[27]

Conclusion

Since oral hygiene is essential for good oral health, 

it is wise to educate the population with adequate 
guidelines on children’s oral health behaviour and its 
relationship with dental caries. It is beneficial to address 
the factors that influence children’s oral health in order 
to develop and implement complementary public health 
actions focused on children and parental behaviours, 
in an endeavour to provide them with good oral health 
and better quality of life. Efforts by the governmental 
and nongovernmental organizations are obligatory to 
implement programs at school level to enhance oralhealth 
care among children. The assessment of perceived needs 
by the use of quality of life questionnaires as well as 
socioeconomic parameters can assist the planning of oral 
health programs aiming at decreasing any unnecessary 
and unavoidable inequalities in the distribution of 
dental caries in populations of different socioeconomic 
conditions.
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Abstract
In olden days, specificity and sensitivity of oral cytology is poor. Utilizing traditional oral cytology for the 
conclusive diagnosis of malignancyand premalignant lesions. But with the recent cytological techniques 
paves cytology to conclude a final diagnosis. This reestablished interest is somewhat because of the 
presentation of a specific brush that gathers a full-thickness epithelial sample and not simply sloughed cells, 
just as examination of that sample with computer support and analysis. There is an assortment of adjunctive 
strategies have been acquainted with possibly upgrade the finding of the cytologic examples including DNA 
examination, immunocytochemistry, molecular analysis, and liquid based preparations. An expansion in 
sensitivity (>96%) and specificity (>90%) of the oral brush biopsy with computer support, diagnosis has 
been accounted for detection of malignant and premalignant lesions. Brush cytology is significant to forestall 
misdiagnosing suspicious oral lesions.
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Introduction

Oral squamous cell carcinoma (OSCC) is related 
with high morbidity and mortality, which is expected, in 
any event in part, to late detection[1]. Early diagnosis and 
treatment of OSCC are the best mediations for improving 
patient’s welfare and living quality of life. In spite of the 
checked advances in treatment of different malignancies, 
the future of patients with oral malignancies has not 
improved for the last 50 years. OSCC is the 6th most 
common malignancy in the world. It is assessed that 
36,540 (25,420 men and 11,120 ladies) new cases of oral 
cavity and pharyngeal malignancies will be analyzed in 
the United States during 2010, while 7,880 (5,430 men 
and 2,450 ladies) patients will die of the disease[2]. 

It is notable that most of OSCC, if not all, create 
in precancerous fields described by explicit genetic 

alterations. Transepithelial ‘’field mapping biopsies’’ 
within widespread lesions are much more fundamental 
for cytological assessment and further investigation[3]. 
Precancerous and cancerous oral lesions may imitate any 
number of considerate oral lesions showing up as a white 
or red lesions (leukoplakia, erythroplakia, and erythro/
leukoplakia)[4]. The malignant transformation of these 
lesions is for the most part surveyed by histopathology 
dependent on the presence and the level of dysplasia 
in biopsy material, graded as gentle, moderate, and 
severe[5].

Although conventional cytology was utilized for 
assessing oral lesions as far back as 1963[6], it has not 
been generally embraced and has fallen into unsavoriness 
in many centers in view of helpless affectability and 
explicitness for recognizing dysplasia and malignancy. 
During the 1980s, a cytobrush was presented for cervical 
smears in gynaecological lesions. This procedure 
improved the way toward spreading cells on to slides, 
contrasted and spreads got by utilizing a wooden spatula, 
in this manner improving the quality of the smears[7]. 
Additionally, sampling of deeper mucosal layers with 
insignificant invasion was conceivable, particularly, cells 
from the basal and parabasal layers, where most cervical 
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intraepithelial lesions or squamous intra-epithelial 
lesions normally develop[8]. The transformation of the 
cytobrush for oral cancer diagnoses restored significant 
enthusiasm for oral cytology. From that point forward, 
different investigations have been distributed portraying 
diverse symptomatic procedures that have improved the 
sensitivity and specificity of regular oral cytology[9-12].
This article reviews the improvements in oral cytological 
finding throughout the long term and fundamentally 
inspects the more recent adjunctive procedures that have 
been utilized toimprove these outcomes.

RECENT ADVANCES IN CYTOLOGICAL 
TECHNIQUES:

The brush end up being a more helpful instrument 
to the analyst contrasted and the wooden spatula when 
managing oral lesions[13].Furthermore, the brush has 
been utilized to diagnose other oral lesions like oral 
candidiasis, epithelial disease because of Epstein-Barr 
infection in oral lesions of hairy leukoplakia, pemphigus, 
Herpes simplex infection (HSV), and radiation reaction 
[14].

The significance of brush biopsy in assessing 
benignlooking oral lesions that would have been 
‘’viewed’’ and not tried has been accentuated in a 
multicentre study where almost 5% of such lesions 
which were inspected by utilizing brush biopsy, 
examined by picture investigation, and later affirmed by 
utilizing scalpel biopsy to speak to dysplastic epithelial 
changes or invasive cancer [15]. If a malignancy covers 
an enormous zone, it is essential to cautiously select 
the most proper site of the scalpel biopsy. Consolidated 
utilization of toluidine blue staining and brush cytology 
has likewise been tried to help restrict the correct site 
for brushing an lesion. This blend was discovered 
to be exceptionally delicate and reasonably specific 
for malignant lesionswith false negative rate of 6% 
however less delicate for the premalignant lesions [16]. 
Remmerbach et al propounded both the convenience 
ofcytology for diagnosing doubtful lesions and the 
daily practice use of the AgNOR (nucleolar organizer 
regions) examination to decide the nucleolar action of 
oral malignancy[17]. 

LIQUID BASED CYTOLOGY: 

Liquid based cytology (LBC) is an specimen 

filtration strategy that was initially evolved to give a 
nearmonolayer of superficial cervical cells that could 
be more effortlessly assessed by a cytotechnologist or 
a basic computer looking at Papanicolaou smears. Use 
of LBC on oral smears gathered by utilizing a cytobrush 
has been professed to show noteworthy improvement 
in cell dispersion and smear thickness, prompting for 
easier detection of abnormal cells[18]. The flimsy layer 
planning licenses less tedious manual investigation, 
likened to cervical fluid based arrangements. Reports of 
consolidated utilization of an intrusive dermatological 
curette and the LBC on oral carcinomas indicated an 
affectability of 95.1% and an explicitness of 99.0%[19]. 

Kujan et al demonstrated that immunocytochemical 
staining of oral cells dependent on LBC slides is likewise 
plausible. All the stained slides in their examination were 
steady and introduced great immunoreactivity for fragile 
histidine trialgene (FHIT). The human FHIT quality is 
a tumor suppressor gene and was recognized at 3p14.2. 
Similarly, human papillomavirus (HPV) location in oral 
LBC samples was additionally discovered to be solid[20]. 

Keratin layer, regularly very thick, keeps malignant 
cells from arriving at the superficial layer delivering 
conventional oral cytology insufficient for distinguishing 
dysplasia and assessing suspicious white oral lesions. 
Hence, a conventional oral cytology specimen tests just 
the superficial layer and not the whole thickness of the 
epithelium, which is needed to excludethe presence of 
oral dysplasia or carcinoma, and the specimen will be 
inadequate regardless of how it is readied, conventional 
or LBC. Besides, LBC was intended for superficial 
cytology samples and not biopsies and prompts the 
degeneration of epithelial parts and the threedimensional 
presentation collected by a brush biopsy (microbiopsies), 
which may forestall appropriate microscopic assessment 
of the biopsy[21]. With these impediments, it is likely that 
LBC for diagnosing oral lesion is of negligible esteem. 

AUTOMATED ANALYTICAL METHODS: 

Cytomorphometry. OralCDx (OraCDx Laboratories, 
Suffern, NY) is a computer supported method for the 
investigation of cell samples gathered by utilizing a 
protected brush. This strategy was intended to assess 
any oral epithelial anomaly without a conspicuous 
etiology for dysplasia or cancer[22].The improvement 
over traditional cytology is because of the brush, which 



Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4      1461

gathers a total transepithelial sample, including the basal 
layer, and the investigation of that sample with computer 
support. The computer investigates the examined 
computerized microscopic picture of the gathered cells 
utilizing a particular neural network-based picture 
preparing framework explicitly intended to distinguish 
oral precancerous and malignant cells. Measures of 
atypia incorporate cell keratinization and morphological 
deviations. Speight investigated the different models for 
grading of to malignancy[23]. The diagnostic outcomes 
and agent samples are introduced to a cytopathologist 
who makes the final diagnosis and proposes follow-
up to the clinical specialist for example, clinical close 
perception, redo brush biopsy, scalpel biopsy, and so 
forth.

HPV AND ORAL CYTOLOGY :

The part of HPV infection in the etiopathogenesis of 
oral potentially malignant and malignant lesions has been 
widely concentrated as of recent times. HPV (commonly 
HPV16) is presently perceived to assume a function in 
the pathogenesis of a subset of oral cavity carcinomas, 
especially those that emerge from the lingual and palatine 
tonsils inside the oropharynx just as the base of the 
tongue[24]. The location of HPV in the oral mucosa may 
likewise be cultivated by cytology, and the cytologic 
discoveries are described by koilocytosis, perinuclear 
cytoplasmic haloes, nuclear dysplasia, atypical juvenile 
metaplasia, and binucleation. Adjunctive procedures of 
distinguishing HPV that have been utilized remembers 
for situ hybridization and immunohistochemistry[25]. 

DNA ANALYSIS: 

The ploidy status of oral cells is imperative to 
anticipate the lesions that may go through malignant 
change. Subsequent to staining with Feulgen dye, the 
cytological examples are thought about with a reference 
group of 300 ordinary epithelial cells of the oral mucosa. 
DNA picture cytometry measures DNA ploidy to decide 
the malignant potential of cells. A computer supported 
examination has been created to recognize deviations of 
cell DNA content. Utilizing this strategy, an expansion 
in sensitivity and specificity of oral cytology to 100% 
has been reported[26]. Data on exactness in high-hazard 
oral neoplasia are, be that as it may, restricted. Moreover, 
in light of the fact that Oral Advance uses a delicate 
cytobrush, it is improbable to collect basal cells. 

Semi-automated multimodal cell analysis (MMCA) 
is other analysing technique for the early diagnosis 
of malignancy for cases with a minimal number of 
doubtful cells[27]. Application of Feulgen staining, DNA 
image cytometry, and finally silver-nitrate staining for 
argyrophilic nucleolar organizing regions (AgNORs) 
analysis were used in conjugation to identify early 
malignant transformation.

SPECTRAL CYTOPATHOLOGY: 

Spectral cytopathology (SCP) is a novel 
methodology for demonstrative separation of disease 
in individual peeled cells. SCP is done by gathering 
data on every cell’s biochemical arrangement by means 
of an infrared microspectral estimation, trailed by 
multivariate information examination. Deviations from 
a cell’s characteristic content produce specific spectral 
patterns that are restrictive to the reason for the deviation 
or sickness. These exceptional spectral patterns are 
reproducible and can be distinguished and utilized 
through multivariate measurable strategies to identify 
cells compromised at the molecular level by dysplasia, 
neoplasia, or viral infection. In an ongoing confirmation 
of-idea study, a benchmark for the affectability of SCP 
was set up by characterizing solid oral squamous cells 
as indicated by their anatomical inception in the oral 
cavity[28]. SCP depends on computerized instrumentation 
and unaided programming, and it is asserted to establish 
a diagnostic workup of clinical samples destitute of 
inclination and irregularity.

NANOCHIP-BASED SYSTEMS:

Weigum et al utilized a solitary nano-bio-chip stage 
for molecular and morphologic investigation in oral 
exfoliative cytology to upgrade the role and usage of 
oral cytology in clinical diagnostics. The coordination 
of the nano-bio-chip sensor framework for simultaneous 
and quantitative investigation of cellular biomarkers 
and cytomorphology has been studied in 41 patients 
and 11 controls for multifunctional cytoanalysis. They 
discovered six findings to be fundamentally adjusted in 
OSCC cytospecimens versus normal mucosa, including 
(a) nuclear area, (b) nuclear diameter, (c) cellular area, (d) 
cellular diameter, (e) nuclear-to-cytoplasmic ratio, and 
(f) EGFR biomarker immunolabeling. These parameters 
were additionally discovered to be altogether modified 
in oral lesions with diagnosed dysplasia, supporting the 
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utilization of these markers as diagnostic marker of early 
malignant growth improvement and premalignancy[29]. 

SALIVARY DIAGNOSTICS:

Oral epithelial cells regularly shed and can be 
recognized in salivation and oral washes, making 
cytologic and molecular examination of this liquid 
appealing for oral cancer screening. The level of apoptotic 
cells has been estimated in cytological investigations of 
the salivation of patients treated for OSCC and could 
be helpful for observing responses to chemotherapy[88]. 
Several little investigations have demonstrated contrasts 
in DNA and RNA expression patterns and microsatellite 
motifs between groups of oral malignancy patients and 
ordinary control subjects[30].

Conclusion

Traditional cytology has very low sensitivity that can 
be enhanced. The presentation of cutting edge cytologic 
strategies, including brush biopsy, computerassisted 
examination of brush biopsy tests, just as molecular and 
immunohistochemical procedures have made cytology 
an important tool in assessing oral lesions. Brush 
biopsy is especially valuable to assess any oral lesion 
without an undeniable etiology and prevents pathologist 
to misdiagnose a malignant lesion as normal mucosa. 
Besides, brush biopsy is particularly helpful when a 
lesion is enormous, when various lesions are present, 
or when patients deny surgical blade biopsy. This is a 
moderately economical, straightforward, noninvasive, 
hazard free procedure, demonstrated to be exceptionally 
exact and all around acknowledged by patients. All 
things considered, its inescapable use may bring about 
recognizing precancers and early cancer at stages when 
they can be most effectively treated.
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Abstract
As dentists, we must disinfect and clean all equipments and countertops between patients with a recommended 
hospital-grade bactericidal product.  Nonvisible blood and saliva does not mean it is absent on environmental 
surfaces. Blood and saliva are present throughout dental treatment. If a patient becomes ill as a result of 
an exposure to a pathogen or a bacterium that is later found in our dental office surfaces, the employer and 
or dentist is at risk of being responsible for the patient’s illness and associated compensatory damages. 
Understanding and recognizing the risk of disease will drastically reduce patient illness, practice liability 
and employee illnesses. Dentists cannot pretend that this is only a theoretical problem. Therefore the dental 
community needs to stay updated of the rapidly evolving standard of care and do its best to comply with the 
standard of care in daily practice.

Key Words: Sterilization, Chemical Disinfection, Fumigation, Pathogens. 

Introduction

Sterilization is the killing or removal of all 
microorganisms, including bacterial spores which are 
highly resistant. Sterilization is an absolute term, i.e. 
the article must be sterile meaning the absence of all 
microorganisms’ 

Disinfection is the killing of many, but not all 
microorganisms. It is a process of reduction of number 
of contaminating organisms to a level that it prevents 
infection that is, all pathogens must be killed. Some 
organisms and bacterial spores may survive1.

Breaking the chain of infection would be an avenue 
in reducing the spread of infectious disease. Hands touch 
many objects throughout the day and germs are easily 
transferred to surfaces, causing cross-contamination. 
Bacteria will not survive inside the material/clothing. 
Sneeze into the sleeve, covering both the nose and the 
mouth. Another way to break the chain of infection is 
through frequent hand washing.

The four following things are necessary for infection 
to occur:

· The presence of a pathogen (infection causing 
agent) in sufficient quantity to lead to infection

· Multiple source of infection are: human waste, 
animal waste, insect waste, environmental waste.

· An entry point or mode of transmission 
examples are: an open wound

· A person’s (host’s) susceptibility to the 
pathogen

Certain surfaces, that too the ones touched often 
(e.g., light handles, unit switches, and drawer knobs) 
can serve as reservoirs of microbial contamination, 
although they have not been linked directly with spread 
of infection to either dental health-care professionals 
(DHCP) or patients. Cleaning and disinfecting 
environmental surfaces plays a major role in patient’s 
health in any dental facility. Microorganism transfer 
from contaminated environmental surfaces to patients 
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occurs primarily through Dentists hand contact. When 
surfaces are touched, microbial agents can be transferred 
to the patients or other workers or to the dental office 
environment or dental instruments. Although hand 
hygiene is key to minimize this type of transfer, 
disinfecting and cleaning of environmental surfaces also 
protects against health-care–associated infections.

Environmental surfaces are divided intohousekeeping 
surfaces and clinical treatment surfaces. Surfaces such 
as floors, walls, and sinks are housekeeping surfaces and 
have limited risk of disease transmission. Action plan 
for cleaning and disinfecting surfaces in patient care 
areas should have written standard operating procedures 
that consider the following:

· The potential for direct patient contact

· The degree and frequency of hand contact

· Potential contamination of the surface with 
environmental sources or body substances containing 
microorganisms.

Cleaning is the necessary first step of any disinfection 
protocol. Cleaning is a form of decontamination that 
renders the environmental surface safe by removing 
organic material and visible soils, all of which interfere 
with microbial inactivation. If a surface has not been 
cleaned first, the success of the disinfection process 
can be compromised. If a surface cannot be cleaned 
adequately, it should be protected with barriers. Barrier 
protection of surfaces and equipment and small buttons 
or switches can prevent contamination of clinical 
surfaces including those hard to clean.

When barriers are not being used, surfaces should 
be cleaned first, then disinfected between patients using 
an EPA-registered hospital disinfectant with an HIV, 
HBV claim (low-level disinfectant) or a tuberculocidal 
claim (intermediate-level disinfectant). An intermediate-
level disinfectant should always be used when a surface 
is visibly contaminated with blood or other potentially 
infectious material (OPIM). As stated earlier in this 
article, environmental surfaces can become contaminated 
via sneezing and coughing, which can contaminate work 
surfaces. This, in turn, can cause the transmission of 
disease. Potentially infected bacteria or blood and saliva 
cannot always be seen. Treatment areas should be kept 

free from clutter (e.g., papers, supplies, and equipment) 
to expedite cleaning and disinfecting treatment areas 
between patients.2

Mycobacterium TB (Mtb) has been a benchmark 
for years in dentistry. Mycobacterium TB is a bacterium 
that is hard to kill because of its cell wall, which is 
60% lipid. This TB bacterium is an aerobe; to survive it 
needs oxygen and can withstand weak disinfectants and 
survive in a dry state for weeks.TB is transmitted via an 
airborne route. Potency against Mtb has been recognized 
as a substantial benchmark to measure germicidal 
potency. Mycobacterium has the highest intrinsic levels 
of resistance among the vegetative bacteria, viruses, 
and fungi; germicides with a tuberculocidal claim on 
disinfectant labels are considered capable of inactivating 
a broad spectrum of pathogens, including such less-
resistant organisms as blood borne pathogens (e.g., 
hepatitis B virus, hepatitis C virus, and HIV).3

Each dental practice has different types of clinical 
surfaces: contaminated instruments, contaminated bib 
holders, hands, gloves, protective eyewear/face shields, 
and masks directly touch these surfaces. 

Discussion

1. Chemical Disinfectant Groups

a. Aldehydes: (Formaldehyde, Paraformaldehyde, 
Glutaraldehyde)

Formaldehyde – and its polymerized solid 
paraformaldehyde have broad-spectrum biocidal 
activity and are both effective for surface and space 
decontamination. As a liquid (5% concentration), 
formaldehyde is an effective liquid decontaminant. 
Its biocidal action is through alkylation of carboxyl, 
hydroxyl and sulfhydryl groups on proteins and the 
ring nitrogen atoms of purine bases. Formaldehyde’s 
drawbacks are reduction in efficacy at refrigeration 
temperature, its pungent, irritating odor, and several 
safety concerns. Formaldehyde is presently considered 
to be a carcinogen or a cancer-suspect agent according 
to several regulatory agencies. The OSHA 8-hour time-
weighted exposure limit is 0.75 ppm. 

Paraformaldehyde – is a solid polymer 
of formaldehyde. Paraformaldehyde generates 
formaldehyde gas when it is depolymerized by heating to 
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232 to 246°C (450 to 475°F); the depolymerized material 
reacts with the moisture in the air to form formaldehyde 
gas. This process is used for the decontamination of 
large spaced and laminar-flow biological safety cabinets 
when maintenance work or filter changes require access 
to the sealed portion of the cabinet. A neutralization 
step, heating ammonium carbonate, is required prior 
to ventilation of the space. Formaldehyde gas can react 
violently or explosively (7.0 – 73% v/v in air), when 
exposed to incompatibles, therefore, only individuals 
that have specific training and have been approved by the 
Dept. of Environmental Health & Safety are permitted to 
use this gas.

Glutaraldehyde – is a colorless liquid and has the 
sharp, pungent odor typical of all aldehydes, with an odor 
threshold of 0.04 parts per million (ppm). It is capable 
of sterilizing equipment, though to effect sterilization 
often requires many hours of exposure. Two percent 
solutions of glutaraldehyde exhibit very good activity 
against vegetative bacteria, spores and viruses. It is ten 
times more effective than formaldehyde and less toxic. 
However, it must be limited and controlled because of its 
toxic properties and hazards. It is important to avoid skin 
contact with glutaraldehyde as it has been documented 
to cause skin sensitization. Glutaraldehyde is also an 
inhalation hazard. The NIOSH ceiling threshold limit 
value is 0.2 ppm.

Cidex, a commercially prepared glutaraldehyde 
disinfectant is used routinely for cold surface 
sterilization of clinical instruments. Glutaraldehyde 
disinfectants should always be used in accordance with 
the manufacturer’s directions.4

b. Halogen-Based Biocides: (Chlorine Compounds 
and Iodophores)

1. Chlorine Compounds

Chlorine compounds are good disinfectants on 
clean surfaces, but are quickly inactivated by organic 
matter and thus reducing the biocidal activity. They 
have a broad spectrum of antimicrobial activity and are 
inexpensive and fast acting. Hypochlorites, the most 
widely used of the chlorine disinfectants, are available 
in liquid (e.g., Sodium hypochlorite), household 
bleach and solid (e.g., calcium hypochlorite, sodium 
dichloroisocyanurate) forms. Household bleach has an 

available chlorine content of 5.25%, or 52,500 ppm. 
Because of its oxidizing power, it loses potency quickly 
and should be made fresh and used within the same 
day it is prepared. The free available chlorine levels 
of hypochlorite solutions in both opened and closed 
polyethylene containers are reduced to 40% to 50% of 
the original concentration over a period of one month at 
room temperature.

There are two potential occupational exposure 
hazards when using hypochlorite solutions. The first 
is the production of the carcinogen bis-chloromethyl 
ether when hypochlorite solutions come in contact with 
formaldehyde. The second is the rapid production of 
chlorine gas when hypochlorite solutions are mixed with 
an acid. Care must also be exercised in using chlorine – 
based disinfectants which can corrode or damage metal, 
rubber, and other susceptible surfaces. Bleached articles 
should never be autoclaved without reducing the bleach 
with sodium thiosulfate or sodium bisulfate.5

Chloramine T which is prepared from sodium 
hypochlorite and p-toluenesulfonamide is a more 
stable, odorless, less corrosive form of chlorine but has 
decreased biocidal activity in comparison to bleach.

2. Iodophors

Iodophors are used both as antiseptics and 
disinfectants. An iodophor is a combination of iodine 
and a solubilizing agent or carrier; the resulting complex 
provides a sustained-release reservoir of iodine and 
releases small amounts of free iodine in aqueous 
solution. Antiseptic iodophors are not suitable for use 
as hard-surface disinfectants because they contain 
significantly less free iodine than do those formulated 
as disinfectants.

Wescodyne, Betadyne, Povidone-Iodine and 
other iodophors are commercially available Iodine-
based disinfectants, which give good control when 
the manufacturer’s instructions for formulation and 
application are followed. Both bleach and iodophors 
should be made up in cold water in order to prevent 
breakdown of the disinfectant.6

c. Quaternary Ammonium Compounds: (Zephirin, 
CDQ, A-3)

Quaternary ammonium compounds are generally 
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odorless, colorless, nonirritating, and deodorizing. They 
also have some detergent action, and they are good 
disinfectants. However, some quaternary ammonium 
compounds activity is reduced in the presence of some 
soaps or soap residues, detergents, acids and heavy 
organic matter loads. They are generally ineffective 
against viruses, spores and Mycobacterium tuberculosis. 
Basically these compounds are not suitable for any type 
of terminal disinfection.

The mode of action of these compounds is through 
inactivation of energy producing enzymes, denaturation 
of essential cell proteins, and disruption of the cell 
membrane. Many of these compounds are better used 
in water baths, incubators, and other applications where 
halide or phenolic residues are not desired.7

d. Phenolics: (O-phenophenoate-base Compounds)

Phenolics are phenol (carbolic acid) derivatives. 
These biocides act through membrane damage and 
are effective against enveloped viruses, rickettsiae, 
fungi and vegetative bacteria. They also retain more 
activity in the presence of organic material than other 
disinfectants. Cresols, hexachlorophene, alkyl- and 
chloro derivatives and diphenyls are more active than 
phenol itself. Available commercial products are 
Lysol, Pine-Sol, Amphyl, O-syl, Tergisyl, Vesphene, L- 
Phase and Expose.8

e. Acids/Alkalis:

Strong mineral acids and alkalis have disinfectant 
properties proportional to the extent of their dissociation 
in solution. Some hydroxides are more effective than 
would be predicted from their values. In general acids 
are better disinfectants than alkalis. Mode of action 
is attributed to an increase of H+ and OH– species 
in solutions which interfere with certain microbial 
functions, however the total effect is not only dependent 
on pH alone. Weak organic acids are more potent 
than inorganic acids despite low dissociation rates in 
solution. Action is attributed to the disruption of 2° and 
3° conformation of enzymes and structural proteins9,10. 

f. Heavy Metals: 

Soluble salts of mercury, silver lactate, mercuric 
chloride and mercurous chloride are efficient 
bactericidal agents. Silver nitrate and mercuric chloride 

are commonly used as 1:1000 aqueous solutions. 
Action is through attack on protein sulfhydryl groups 
and disruption of enzyme functions. Organic matter can 
reverse the disinfectant properties of mercurials.

Caution: Please consult with EH&S’s Hazardous 
Materials group prior to using heavy metals because 
many of these must be disposed of as a hazardous waste. 
Specifically, disposal of elemental mercury and salts of 
mercury are very costly.

g. Alcohols:

Alcohols work through the disruption of cellular 
membranes, solubilization of lipids, and denaturation 
of proteins by acting directly on S-H functional groups. 
Ethyl and isopropyl alcohols are the two most widely 
used alcohols for their biocidal activity. These alcohols 
are effective against lipid-containing viruses and a broad 
spectrum of bacterial species, but ineffective against 
spore-forming bacteria. They evaporate rapidly, which 
makes extended contact times difficult to achieve unless 
the items are immersed.

The optimum bactericidal concentration for ethanol 
and isopropanol is in the range of 60% to 90% by 
volume. Their cidal activity drops sharply when diluted 
below 50% concentration. Absolute alcohol is also not 
very effective. They are used to clean instruments and 
wipe down interior of Biological Safety Cabinets and 
bottles, etc. to be put into Biological Safety Cabinets. 
Alcohols are generally regarded as being non-corrosive. 

Conclusion 

High technology has provided dentistry with 
infection-control–friendly equipment. Cleankeys is a flat 
keyboard that saves time when cleaning and disinfecting 
any operatory or for the administrative staff. This style 
of keyboard eliminates worries about spilled liquids or 
food lodging in between the keys. This keyboard has 
a mouse included to guard against contamination and 
promote easy cleaning.

The Dental R.A.T. is a hands-free, voice-activated 
periodontal probing system designed by a dental 
hygienist to enhance care while reducing the risk of 
contamination. Please view the video on the dentalrat.
com website for more information. This technology puts 
a whole new light on discovering periodontal disease. 
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Discover how quick and easy this technology can assist 
in a day’s work. 
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Abstract 
Aims: To evaluate and compare the internal fit and marginal fit of zirconia copings fabricated using CAD-
CAM from impressions and model.

Material and Methods: Using a standardized die, 15 impressions group 1and 15 models group 2 were 
made with standardized protocol. All impressions and models were scanned and virtual models were made. 
Using the CAD data, zirconia copings were fabricated and cemented using silicone under finger pressure 
and standardized sections of the silicone were made and thicknesses were measured at eleven specific points 
under stereomicroscope.

Statistical analysis used: ANOVA

Results: Mean Internal gap value of Group 1was 292.4µ ± 23.48 and Group 2 was 258.54 µ ± 22.83 µ, Mean 
Marginal Gap value of group1 was 252.64µ ± 11.86 µ and group2 was 232.18 µ ± 06.24 µ, ANOVA test 
showed statistical significance with p value >0.05

Conclusions: Within the limitations of the study, mean marginal gaps of both the groups were within 
clinically acceptable range. Group 2 copings demonstrated comparatively smaller values. Hence fit of the 
restoration is better in Group 2 (copings fabricated from scanned models)

Key-words: CAD-CAM, scanner, stereo-microscope 
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Introduction

Ceramo -metal restorations has always been 
considered the gold standard for restoration as it will 
improve patient’s comfort, aesthetics and masticatory 
ability1. Even though ceramo -metal restorations have 
been in practice for the past four decades, compromised 
aesthetics and concern for biocompatibility have 
prompted the clinicians to search for a metal free 
alternative material that will not induce contact allergy. 
Zirconia restorations have fulfilled these requirements 
to a great extent. They have become both a necessary 
alternative and a preferred choice2. Computer Aided 
Design/Computer Aided Manufacturing (CAD/CAM) 
was first introduced to dentistry in the mid-1980s. 

Both chair side and laboratory integrated procedures 
are available for CAD/CAM restoration fabrication. 
In selecting which procedure to follow, consideration 
should be given to aesthetic demands, chair side 
time, laboratory costs, and required number of visits, 
convenience and return on investment associated with 
the CAD/CAM equipment3, 4, 5

SUBJECTS AND METHODS: 

Depending on the dental CAD/CAM system, 
different processing techniques may be applied to 
obtain data for dental restoration, as well as for various 
digitization methods to convert the planned restoring 
abutments to virtual abutments. A virtual three-
dimensional (3D) model is created based on 3 sets of 
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data (stone cast, impression body, and intraoral) 
acquired from the scanning process. Therefore, the 
complexity of the overall manufacturing process of a 
dental prosthesis may increase or decrease depending on 
the material of the scanned object. The most efficient 
manufacturing process in fabricating a dental prosthesis 
would ideally include the necessary steps, but efficiency 
may not always enhance the fit of the final restoration. 
Hence, to evaluate the precision & fit of the prosthesis 
obtained by two different techniques in CAD/CAM 
processes i.e. scanning the impressions and scanning the 
models were employed.  A maxillary arch metal die was 
fabricated, containing three abutments located one each 
in first molar region on either sides and one in mid incisal 
region [Fig 1]. The abutments were of height 10mm, 
marginal width 1mm, placed equidistantly. Bucco- 
lingual & mesiodistal identifications grooves were made 
in the occlusal surface for orientation. A customised jig 
was fabricated to orient the Stainless steel dentulous 
impression tray of standard size to fit over the metal die 
and impressions were made[Fig 2]. The metal die was 
separated from the impression tray at a predetermined 
distance using a vertical stop to make impression to 
ensure uniform thickness and pressure [Fig 3]. Fifteen 
Impressions (Group 1) were made with polyvinyl 
siloxane [Fig 4,5] (Aquasil putty regular set) using two 
stage technique, scan spray was sprayed (Digiscan, 
YETI DENTAL) to avoid dryness and enhance clarity 
of the digital image. The impressions were scanned on a 
CAD-CAM scanner (ZIRKON ZAHN SCANNER and 
Zirkon Zahn scan software) [Fig 6]. Fifteen Impressions 
(Group 2) were poured with die stone and models were 
scanned [Fig 7]. 3D virtual models were produced 
using designated software tools (Zirkon Zahn modellier 
software). Copings of 2mm thickness and cement space 
35µ were designed using software. Orientation markings 
were designed on the outer surface of the copings to 
identify the buccal and mesial surface [Fig 8]. After 
designing, the copings were fabricated by milling the 
pre-sintered zirconia blocks (Zirkon Zahn milling unit) 
[Fig 9]. A total of 30 crowns were sintered in an electric 
furnace according to the manufacturer’s instructions. To 
evaluate and compare the gap dimensions between the 
crowns and the prepared teeth, replicas of the internal 
gaps of the copings were made by the replica technique 
described by Boening et al and Reich et al6, 7. They 
were fabricated by repositioning the copings on the 

prepared teeth with a white silicone indicator paste (Fit 
Checker; GC, Tokyo, Japan) coated on the inner surface 
of the coping [Fig 10,11]. Excess silicone material was 
removed with a cotton pellet. During hardening of the 
silicone layers, the copings were held on the respective 
dies with uniform finger pressure. After setting, the 
copings and the silicone materials were separated. All 
the replicas were sectioned buccolingually. Sectioned 
samples were viewed under stereomicroscope (LEICA 
model M80, Heerbrugg, switzerland) [Fig 12], combined 
with a computer system to evaluate the thickness of 
each section at specific points. The camera (Leica 
IC3D: Leica Microsystems, Germany) reproduced X46 
magnification so that a video image of the marginal gap 
could be examined using special software (Leica Stereo 
Explorer software; Leica microsystems). Dimensions 
were measured at eleven specific points as shown in 
[Fig 13] and readings were noted for Group 1 & Group 
2 samples respectively. Marginal gap values were 
measured in millimeters (later converted to microns) at 
six specific points from the silicone index of group 1 and 
group 2 samples and were used to calculate marginal fit. 
Internal gap values were measured in millimeters (later 
converted to microns) at five specific points from the 
silicone index of group 1 and group 2 samples and were 
used to calculate internal fit. The results were tabulated, 
statistically analyzed using ANOVA and interpreted.

Results: Scanned data were expressed as mean 
and standard deviation. Data analysis was performed 
using SPSS version 17 software for statistics. The mean 
values were compared among the study groups using 
t-test and variance between the groups were compared 
using ANOVA and the p value p>0.05 was considered 
statistically significant. Microsoft word and Excel have 
been used to generate tables and graphs. 

Table1 and Bar diagram 1 indicates that Mean 
Internal gap value of Group 1was 292.4µ ± 23.48 and 
Mean Internal gap value of Group 2 was 258.54 µ ± 
22.83 µ, which was statistically significant with p value 
>0.05.

Table 2 and Bar diagram 2 indicates that Mean 
Marginal Gap value of Group 1 was 252.64µ ± 11.86 µ 
and Mean Marginal Gap value of Group 2 was 232.18 
µ ± 06.24 µ, which was statistically significant with p 
value >0.05.
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On comparing the mean values of internal gap 
among samples within Group-1, the lowest value 
was 263µ and highest value was 329µ. Whereas on 
comparing the internal gap of samples within Group-2, 
the lowest value was 227 µ and highest value was 275 
µ. Though significant gap was found among both the 
groups, Group 2 showed comparatively lesser gap when 
compared to Group1 [as shown in the bar diagram 1]. 
This shows that on an average, the copings fabricated 
from scanned model [Group 2] (as they have less mean 
value) have better internal fit when compared to that of 
copings fabricated from scanned impression [Group 1]. 

On comparing the mean marginal values among the 
samples of Group 1, the lowest value was 225 µ and 
highest value was 283µ. Whereas comparing the marginal 
gap among the samples of Group 2, lowest value was 
211µ and highest value was 249µ. Though significant 
gap was found among both the groups, Group2 showed 
comparatively lesser values when compared to Group 1 
[as shown in Graph 2]. This shows that on an average, 
the copings made from scanned model [as they have less 
mean value] have better marginal fit when compared to 
copings made from scanned impression. These results 
are similar to results of the studies of kohorst et al and 
kokubo et al.8, 9 

Fig 1 Metal Die 

 
Fig 2 Impression tray holder

Fig 3 Metal die separated at uniform distance 

 
Fig 4 Scan of Impression
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Fig 5 Scan of Gypsum model 

Fig 6 Designed copings

Fig7 Milling unit
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Fig 8 Steriomicroscope

Fig 9 Measurements made from cross sectioned replica 

Group 1: copings from scanned impression models

Group 2: copings from scanned models 

Tabular column
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TABLE: 1 Mean and Standard Deviation for Internal gap between the Group 1 copings and Group 2 
Copings 

INTERNAL GAP

GROUP N MEAN (µ) STD DEVIATION

IMPRESSION 15 292.4 023.48

MODEL 15 258.54 022.83

TABLE: 2 Mean and Standard Deviation of Marginal gap values between the Group 1 copings and Group 2 
copings. 

MARGINAL GAP

GROUP N MEAN(µ) STD DEVIATION

IMPRESSION 15 252.64 011.860

MODEL 15 232.18 006.240

Discussion

 Marginal and Internal fit are two important factors for 
the success of any extra coronal restoration. Inaccuracy in 
the fit of the restoration can result in damage of the teeth 
and its periodontal structures. Marginal inaccuracies 
causing retention of plaque may lead to marginal 
gingival inflammation, gingival recession and secondary 
caries cervical to the margins of the crown 10, 11. This is 
the common cause for the failure of restorations. Thus, 
irrespective of the technique of crown fabrication, the 
marginal and internal fits are of prime importance for the 
success of the restoration12. A shortcoming of the replica 
method is the two-dimensional display of a marginal 
gap. 13 In some cases, interpretation of this gap becomes 
difficult, especially if a margin is located subgingival. 
In the present study, some replicas had to be discarded 
because the interpretation was not possible. However, 
according to an in vitro investigation by Rahme et al 14, 
the use of a low viscosity silicone for the replica technique 
seemed to imitate the film thickness of glass-ionomer 
cement within a crown. This situation is analogous to 
clinical conditions where-in, an ideal film thickness 

of 25-35 microns is necessary for crown cementation. 
Also, one major advantage is the non-destructive nature 
of the replica technique. The reliability and validity of 
the replica method were confirmed by several authors 15. 
Hence, the replica technique was used in our study. In 
this study finger pressure was used during cementation 
process. Although finger pressure has been questioned 
by some authors, it has been the considered opinion of 
weaver et al 16 that, a certain variance of the seating 
force has no impact on the film thickness within the 
coping and hence in the present study, finger pressure 
was applied uniformly by a single operator. The results 
of the present study are in agreement with studies 
of Ng et al in 201417 and Tamer Abdel- Azim et al18 

who compared fit of crowns fabricated with digital and 
conventional methods. They concluded that the fully 
digital fabrication method provided better marginal fit 
than the conventional method. 

SCOPE FOR FURTHER STUDIES:

In the present study, impressions were scanned 
prior to digital reproduction. To obviate the need for 
impression making, intra oral scanners can be used to 
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make virtual impressions and this could be taken up for 
future studies. 
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Abstract
Background: The accuracy and dimensional stability of dental impression materials are of great importance, 
since a material which shrinks, expands or warps during or after removal from the mouth will result in an 
inaccurate model and potentially, a badly-fitting prosthesis. The purpose of this study was to evaluate the 
dimensional accuracy of the impression materials immediately after setting and also to determine the change 
in dimensional accuracy after 24 hours. 

Materials and Method: Four impression materials were selected among which two were hydrocolloids 
and two were elastomers. Fifteen samples of each were experimentally tested immediately and 24 hours 
after sample preparation. Data obtained were subjected to t-test and analysis of variance for statistical 
comparisons at a 5% level of significance. 

Results: The linear difference in measurements were recorded immediately and 24 hours after setting. 
The changes in dimensional accuracy with respect to time were statistically analysed and it showed no 
statistically significant difference between the materials both immediately and after 24 hours. 

Conclusion: Within the limitations of the study,

It can be concluded that there were similar results for dimensional accuracy for all the materials tested 
immediately after sample preparation but there was considerable disparity with the same tested after 24 hrs 
for hydrocolloids and not much of difference was noted for elastomers. 

Keywords: Dimensional accuracy, Impression materials, elastomers, hydrocolloids 

Introduction

Dental impression materials are used to generate a 
negative replica of the dental hard and soft tissues. The 
accuracy and dimensional stability of dental impression 
materials are of great importance, since a material 
which shrinks, expands or warps during or after removal 
from the mouth will result in an inaccurate model and 
potentially, a badly-fitting prosthesis1. 

Accuracy of impression is dependent on the 
dimensional stability of impression material and also 
influenced by a number of factors such as impression 
technique, impression tray, and properties of the 
impression materials. 

Clinically impression materials can be divided into 
two large groups2:

1) Hydrocolloid impression materials that include 
agar-agar and alginate impression materials;

2) Synthetic elastomeric impression materials 
that include polysulfide, condensation silicone, addition 
silicone, and polyether 

Obtaining an accurate cast of a dental arch is an 
important step in the success of various dental treatments. 
Because of time constraints pouring of impression by 
dentists themselves is on the decline, as they prefer to 
send impressions to dental laboratories for making cast1. 
Thus, a considerable delay is caused in pouring the 
model, after removal of the impression from the mouth; 
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which is one of the reasons for causing dimensional 
changes in the impression, thereby threatening the 
dimensional accuracy of the prosthesis1,2. 

Dimensional accuracy of impression materials 
are evaluated using the mould prepared by ADA 
specification no.19 that possesses vertical and horizontal 
lines that intersect each other at fixed points providing 
a standard distance value. The distance between the 
fixed points was evaluated at different time intervals 
to determine the dimensional accuracy. Any deviation 
from the fixed value indicates the change in dimensional 
accuracy. 

This study has presented the comparison of 
dimensional accuracy of different commonly used 
impression materials at different time intervals.

Materials and Method

DIE PREPARATION

For the present study, a stainless-steel die was 
prepared according to the ADA specification No.19. 
According to ADA specification 19, each die consisted 
of a cylindrical stainless block of 38mm diameter, with a 
30mm diameter step on its superior surface. The die was 
scored with 3 horizontal lines and 2 vertical lines on the 
top of the impression surface. The horizontal lines were 
marked as X, Y, Z, and vertical lines were marked as CD 
and C’D’ for ease in making measurements. 

The distance between two horizontal lines is 2.5 mm 
and between two vertical lines is 25 mm. The die was 
subjected to Nd-YAG Laser treatment and 3 horizontal 
and 2 vertical lines were scribed, with a width of 0.016 
mm on top of 30 mm diameter surface. The die has a 
highly polished surface. The die also contains a ring that 
surrounds the periphery of it, which serves as a tray or as 
a container for the impression material. 

Figure 1 : ADA Specification no.19 

Figure 2 : Stainless steel die 
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SAMPLE PREPARATION

Each material was manipulated as mentioned above 
and evenly spread over the die and a glass slab is placed 
over the impression material for an even polished 
surface. The whole assembly was kept undisturbed for 
the setting time suggested by the manufacturer. 

After the adequate setting time, the material was 
separated from the die. Thus prepared specimens were 
measuring 30 mm in diameter 3 mm in thickness and 
had lines X, Y, Z, CD, C’D’ lines on it. Similarly, all 60 
void-free samples were obtained. In between the time 
of observation, the samples were stored at normal room 
temperature. 

EVALUATION OF DIMENSIONAL ACCURACY

The sample was placed over the vertical profile 
projector. The distance between the lines CD and 
C’D’ intersecting with line Y was measured using a 

vertical profile projector. The readings were recorded 
immediately and 24 hours after sample preparation. 

 

Figure 3 : Horizontal X, Y, Z, and vertical CD and 

C’D’ lines 
SPECIFICATIONS OF THE PROFILE PROJECTOR

Parameters Description

Screen diameter (mm) 300 round glass with cross lines

Rotating range 0 to 360 degrees

Rotating angle range 1 minute digital encoder

Magnification standard Telecentric optics :10x

Standard work table 290mm X 175mm

Measuring range X / Y & Z axis 150mm X 100mm

Operation Manual X, Y & Z axis

Linear scale Glass scale res 0.001mm

Surface illumination accuracy < 0.05 percentage on screen

Profile illumination accuracy < 0.075 percentage on screen



Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4      1479

Parameters Description

Surface illumination 150w, 24v with heat filter and fan-cooled systems

Profile illumination 100w, 24v with heat filter and fan-cooled systems

Surface illumination systems Dual-beam split light source with control adjustment

Workload capacity 4 to 5 kg

 

Figure 4 : Determining dimensional accuracy of impression material using vertical profile projector

Figure 5 : samples (15 Nos) dimensional accuracy 
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Statistical Analysis

All statistical tests are done with a P-value 
considered as 0.05 with 95% probability accuracy level. 
If the resultant P-value of the tests is less than 0.05 H0 
is accepted and if it is greater than 0.05 H1 is accepted. 

The ANOVA and t-test results comparing the 
immediate results after sample preparation of all four 
impression materials showed that there is no statistically 
significant difference between the materials but with the 
time difference of about 24 hours there is statistically 
significant difference between the materials. 

The dimensional accuracy values taken immediately 
after sample preparation showed that alginate is the least 
accurate while cream alginate had better accuracy more 
equivalent to the elastomers and vinyl polysiloxane had 
the highest range of accuracy among the others. 

The dimensional accuracy values recorded 24 hours 
after sample preparation showed that alginate and cream 
alginate had an unacceptable change in accuracy while 
elastomers showed better accuracy and had dimensional 
stability even after 24 hours. The dimensional accuracy 
changes evaluated showed that hydrocolloids showed 
more changes while elastomers had negligible changes 
only 

TABLES: DIMENSIONAL ACCURACY - IMMEDIATE 

Dimension 
(in mm)

Alginate Cream Alginate Poly Ether Vinyl Poly Siloxane

Immediate 24.14 24.63 24.95 24.99

DIMENSIONAL ACCURACY - AFTER 24 HOURS 

Dimension 
(in mm)

Alginate Cream Alginate Poly Ether Vinyl Poly Siloxane

After 24 hours 19.83 19.66 24.88 24.89

DIMENSIONAL ACCURACY COMPARISON 

Figure 6 : Comparing Dimensional accuracy changes 
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of impression materials 

Discussion

All the recently introduced material claims 
dimensional accuracy because of improved techniques 
of production, sophisticated handling of materials, 
operating environment, etc and they claim superiority of 
material properties over the existing materials. 

Lack of evidence-based basic scientific knowledge 
on recently introduced materials created the necessity 
for basic in-vitro studies in regard to material properties. 
With the mushrooming of dental manufacturers, their 
claims & scarce literature of newer emerging material 
properties created the mandatory necessity for material 
comparison with existing old material and its concepts. 
With the ever-changing concepts, it’s very difficult for 
any dentist to properly select material without evidence-
based literature. 

The study was planned to compare the properties of 
materials available in the market so that it will provide 
a fair idea about any improvements in relation to its 
accuracy and wettability. Therefore, in this study new 
material named as cream alginate that claims surface 
reproduction up to 5µm was used. The dimensional 
accuracy of this newly introduced cream alginate was 
compared with the commercially available alginate and 
the dimensional accuracy of polyvinyl siloxane and 
polyether was also compared among the elastomers. 
Dimensional accuracy of the cream alginate was much 
better compared to the normal alginate and it showed 
accuracy more or less equivalent to the elastomers. 

Impression materials should have the ability to 
reproduce a true value and they should be dimensionally 
stable across time. But accuracy depends on the 
evaporation of water and syneresis1,2 in case of 
hydrocolloids. Dimensional change of impression 
material is multifactorial and material specific. Kulkarni 
et al. stated that dimensional stability of the impression 
material showed the greatest discrepancy from the 
standard model which was 0.005 inches and extended-
pour alginate was 0.003 inches (approximately 75 μm) 
on the day one of pour3. Generating the casts from the 
conventional alginate sooner is beneficial4. 

The amount of expansion or shrinkage when 
evaluated in a study conducted by Manisha et al., showed 
that the casts obtained by pouring alginate impressions 
immediately showed accurate results even though 
insignificant difference was observed when impression 
was stored at varying degrees of temperature for 20 
minutes, but the values obtained by storing of alginate 
impressions for 20 minutes at 30°C were found to be 
nearly accurate than the values obtained by storing of 
impression at 40°C3. 

A net contraction in the material follows the 
formation of the insoluble gel and the contraction may 
continue even if the impression is immersed in a liquid. 
During shrinkage, if impression material is bounded 
tightly with trays then the material will be pulled toward 
the tray which causes an increase in tooth and arch 
widths. During imbibition, it will distort by swelling. 
The shrinkage of material that took place towards the 
bulk of the material is in accordance with the study by 
Wadhwa SS et al.,5.

In this study also we have evaluated the dimensional 
accuracy and wettability of impression materials 24 hrs 
after sample preparation which showed wide variation 
from the accuracy obtained immediately after sample 
preparation. Both elastomers and hydrocolloids showed 
similar results for dimensional accuracy immediately 
after sample preparation and cream alginate showed 
much closer accuracy with that of the elastomers. 
Therefore if the cast is poured immediately after 
impression making, cream alginate can also be used as a 
choice of impression material for tooth preparation also. 

Conclusion

Within the limitations of the study, 

It can be concluded that there were similar results 
for dimensional accuracy for all the materials tested 
immediately after sample preparation but there was 
considerable disparity with the same tested after 24 hrs 
for hydrocolloids and not much of difference was noted 
for elastomers. 

When casts are poured immediately after impression 
making all the four materials would be able to provide 
better accuracy. Newly introduced cream alginate 
showed better dimensional accuracy equivalent to the 
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elastomers and can be considered for usage. 
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Abstract 
Esthetics is an important consideration for patientsundergoing dental treatment. Patients always want an 
immediate prosthesis beforeintervening any treatment option. Hence a fabrication of denture placement 
immediately after the extraction of teeth is precise one. Immediate denture is the best option for functional, 
esthetics purpose as well as patientsneed.
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Introduction

Esthetics is always a prime consideration for a 
patient seeking dental treatment. Thus, dentist should 
be skilled enough to fulfill the patientexpectation.An 
immediate denture is a versatile option which can be 
given to a patient who’s main consideration is esthetics1. 
Immediate dentures are denture constructed before all of 
the remaining teeth have been removed and are inserted 
immediately following removal of remaining natural 
teeth.

Definition

• Any fixed or removable dental prosthesis 
fabricated for placement immediately following the 
removal of natural tooth or teeth2 – GPT9

• According to Heartwell “an immediate complete 
denture is a dental prosthesis constructed to replace the 
lost structure and associated structure of the maxillae 
and/ or mandible and inserted immediately following 
removal of remaining teeth”

A Case Report

A64 years, female patient came to the Department 
of Prosthodontics, Sree Balaji Dental College & 
Hospital with a chief complaint of difficulty in chewing 
food due to mobility of the fixed prosthesis placed in the 
upper arch.The patient presented no significant medical 
history. 

On clinical examination (fig 1 and 2) and 
radiographic assessment revealed metal ceramic fixed 
partial denture in 24 to12region (fig 3). The patient was 
advised for extraction of the teeth due to the mobility 
of fixed prosthesis and fabrication of interim immediate 
denture was planned. The patientsigned the informed 
consent, andaccepted the treatment plan for an interim 
immediate denture.

Procedure

• The primary impression was made with 
irreversible hydrocolloid impression material 
(Zhermack-tropicalgin, BadiaPolesine[Rovigo]Italy). 
The cast was poured in type-3 dental stone (DPI, 
Mumbai, Maharashtra, India)(fig 4 and 5). The wax 
spacer (Modelling wax No 2 - Hindustan Dental Products, 
chapel road, Hyderabad) of two sheet thickness on an 
edentulous area and one sheet thickness on the dentulous 
area was adapted. The custom tray was fabricated with 
VLC tray material (Poly tray- Delta, Germany). Border 
molding was done, the wax spacer was removed, relief 
holes were made, tray adhesive was applied, and final 
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impression was made with medium-body addition 
silicone impression material.

• The Jaw relation was recorded and teeth 
arrangement was done. The remaining teeth 
wereremoved from the cast. The denture was fabricated 
before the extraction of remainingteeth. The mobile 
teeth are extracted under local anaesthesia(fig 6). The 
denture was inserted on the same appointment(fig 7). 
Post insertion instructions were given and the patient 
was recalled after 1 day.

Discussion

Immediate denture is a valuable and reliable 
treatment option when proper case selection, treatment 
planning and other procedures are followed carefully.
Success of this treatment procedure depends on 
variousfactors like case selection, diagnosis and 
treatment planning, proper surgical protocol, accurately 
contoured and finished prosthesis and eagerness of the 
patient towards the treatment.

Case selection is one of the important factors for 
planning immediate denture. Certain cases are not 
eligible for immediate denture treatment option This can 
be identified by initial examination of the patient.

Extraction must be carried out in a least traumatic 
way. Errors like fracture of cortical plate, tearing of 
mucoperiosteal flap must be avoided, which may reduce 
the rate of success of the treatment3. 

To attain the maximum degree of success, 
the immediate denture should fulfil the following 
requirements such as 

· Bio-compatibility with oral environment, 

· Restore the masticatory performance, 

· Harmony with the following functions like 
- speech, respiration, mastication, and deglutition, 
esthetics and preservation of the remaining tissues4. 

When patients require total extraction and an 
immediate complete denture, clear acrylic surgical stent 
may be fabricated to act as a guide to the surgeon while 
bone contouring. This will ensure a comfortable wearing 
of the prosthesis immediately after extraction3.

The immediate denture can protect the surgical site, 
and its appearance is usually excellent, because natural 
teeth serves as a guide for positioning of denture teeth4. 
Immediate dentures are very satisfying treatment 
modality for both patient and dentists. The patient 
gets the benefits of improved confidence, comfort, and 
functional needs. The dentist also finds satisfaction in 
providing a very acceptable treatment to the patients.

Immediate denture is a more challenging one for 
the dentist due to inadequate support from the tooth and 
try-in procedure is not possible during this treatment. 
Sometimes patient satisfaction may be compromised 
during initial placement. Hence patient cooperation is 
needed.Every necessary clinical step should be explained 
to the patient before starting the treatment5.

The advantages of immediate dentures are helps 
to controlhaemorrhage, prevents contamination and 
provide protective covering over the wounds6. 

The interim immediate denture was successful 
in fulfilling the requirement of the patient. The initial 
retention and stabilityare good and patient was also 
satisfied withesthetics.It should provide the restoration 
of phonetics and masticatory functions and facilitates 
transition of the edentulous state.

However, this prosthesis was intended for use as 
an immediate interim denture. Follow-up was done 
regularly. After complete healing of ridge, conventional 
complete denture was fabricated for the patient.

Conclusion 

From this clinical report it was concluded that 
immediate denture is a satisfactory treatment for both 
patient and dentist. It fulfils patient needs, physiologic 
function as well as the esthetic concerns regarding 
treatmentoption. Hence placementof immediate 
prosthesis after the extraction of teeth, provide 
beneficiary condition from patient towards the dentist.

Fig 1: Intra Oral Examination
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 Fig 3: Pre - operative OPG

Fig 4 and 5 : Primary maxillary and mandibular cast
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Fig 6: Extraction of maxillary anterior teeth                                Fig 7: Denture insertion

Fig 8: Post-operative profile view  
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Abstract 
Composite resins represent an important member of biomaterials family that have been evolving due to 
the needs in biocompatibility and mechanical properties. Fillers in a variety of forms and types have been 
evaluated and the impact of fillers to improve the performance of the dental composites have been studied 
in vast. Various composite resin fillers tested had revealed its own strengths and weaknesses. Bio polymers 
when they are reinforced with biofillers can produce novel biocomposites. The biocomposites with the 
biofillers will replace and be a substitute for synthetic fibre-reinforced composites. In recent years, natural 
bio-fibres have gained attention as suitable reinforcements in polymeric matrices. These bio-fillers possess 
high specific strength and can be effectively used for dental composites resin. The most commonly occurring 
natural bio-fibres are the teeth of limpets. The teeth of limpets have a distinctive composite nanostructure 
which comprises of high-volume fractions of reinforcing goethite nanofibers to provide mechanical integrity. 
The limpet tooth is effective at resisting failure to abrasion. The goethite nanofibers are expected to be 
significant for novel dental biomaterials with extreme strength and hardness. 
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Introduction

Composite resin are tooth-colored restorative 
materials with synthetic polymers, reinforcing fillers and 
silane coupling agents. The silane coupling agents helps 
to bond the reinforcing fillers to the polymer matrix. Each 
component of the dental composite resin is important for 
the success of the final restoration. The developments in 
commercial dental composites have been a focused on 
the modifications to the filler component(1).

Reinforcing fillers are particles added to any 
materials such as to plastics, concrete etc. They are added 
to bring out the better properties of the mixed material. 
Such materials can be in the form of solid, liquid or gas. 
Most of the materials used in dentistry contain fillers as 
a part of their composition. Fillers are aimed to improve 
the chemical and mechanical properties of the dental 
composite material(1),(2). Combination of individually 
dispersed nano sized filler particles and nano clusters 
enhance the aesthetics(3). 

TRADITIONAL FILLERS: 

Initially, crystalline quartz and borosilicate or 

lithium aluminosilicate glasses were used as fillers. The 
quartz was ground or milled into particles of sizes ranging 
0.1nm to 100nm. Crystalline quartz has an excellent 
optical match to the polymer resin. However, quartz can 
be very abrasive to enamel. The glass filler particles and 
the crystalline quartz filler particles are large in diameter 
and very hard to the surrounding polymer matrix. The 
hardness and the larger diameter ensured that as the 
surface of the composite was abraded, the polymer 
would wear at a faster rate than the fillers, leaving them 
raised and exposed from the surface. This makes the 
surface of the restoration rough and less natural like. 
Thus, polishability and esthetics were compromised(1)(2). 

To improve the esthetics, the quartz filler particles 
where replaced with silica particles. These silicon 
dioxide particles have a diameter of approximately 
0.04µm. The surface area of the silicon dioxide particles 
is more hence they require considerable amount of 
monomer to wet their surface. This characteristic of 
the silicon dioxide filler particle will limit the filler 
concentration to approximately 35 wt%, which in turn 
limits the mechanical properties of the material. The 
silica fillers though they have a good polishability but the 
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strength and stiffness values are considerably lower than 
other fillers incorporated composite resin.(1). 

To improve the esthetic, optical and mechanical 
properties of composite resin, nano particles as filler 
has been added. Nano particles enhance wear resistance 
and reduce polymerization shrinkage. Fillers with nano 
sizes have an increased surface area which provides an 
increase in flexural strength. (2)(4). 

In spite of developing materials to lower stress and 
improving the strength in the materials, researchers have 
also focused on developing materials with bioactive 
characteristics. The ideal restorative material of the 
future will not only be able to withstand occlusal loads 
and develop low polymerization stress but also will 
have an antibacterial, and remineralizing, properties in 
addition to being biocompatible(5) 

Although modifications have been tried with the 
resin monomer, most significant modifications in dental 
composite resin is been with the fillers. The modifications 
have been in the type, size, and distribution of the 
inorganic fillers. The effects of size, shape, and size 
distribution of different fillers. (6)

As many articles have covered the review of fillers 
in composite resin; this review focuses mainly on the 
availability and performance of bio-filler`s materials and 
focus on the goethite nanofibers as fillers. 

BIO-FILLERS 

A biomaterial by definition is a substance can be 
used to fix the defects, repair or replacement of defective 
organ in the body. These materials can be synthetic 
(synthetic - mineral or organic) or natural.(6)

The development of bio degradable and recyclable 
materials from renewable resources have drawn 
attention as they are found to be suitable replacements 
for synthetic materials. The plant fibers and cellulose 
based fibers are natural fibers and are the most commonly 
used bio-fibers. These bio fibers are used for reinforcing 
various types of polymer matrices(7)(8). 

Bio-fillers in dental composite resin act as a 
biomaterial and hence reduce the bacterial penetration 
into marginal gaps for composite restorations. With the 
advent of modern technology, various attempts are made 

to modify these fillers to make them more beneficial for 
a better material. Strong scientific and collaborative 
foundations presently exist for further development and 
improvement of the filler system, which will certainly 
continue to hold a pivotal role in the dentistry.(3) 

The bio-fillers because of their properties such 
as biodegradability, and high specific strength, have 
received extensive attention as a replacement for 
traditional synthetic fillers. Hence, the bio-fillers are 
used in the fabrication of hybrid composites and bio-
composites(8). 

The mechanical and the physical properties of bio 
fillers filled composite resin varied considerably. The 
variations of the properties depends on the stiffness, 
physical and chemical composition of the material, type 
of particulates, and growth environment(9) 

BIO-NANO-COMPOSITES 

The inorganic fillers are added to the polymer matrix 
in dental composite resin is to improve the mechanical 
properties of the composite resin. With the aid of 
nanotechnology, the dental composite resin fillers have 
been manufactured in nano scale level. The intrinsic 
toughening of the composite resin with the bio nano 
filler prevents the micro crack formation and increases 
the material toughness.

The bio-fillers in nano scale has been introduced 
in the composite resin and these composites have been 
termed as bio-nano-composites. Interest in the use of 
bionanocomposites has been increased over the past 
20 years. As a dental material, bionanocomposites has 
the ability in mimicking native tissue structure and 
properties. The bionanocomposites has the ability to 
endure high biting force and shows a good mechanical 
flexibility in harsh environment. Similar structure or 
properties to bionanocomposites are often found in 
dentin and enamel. Therefore, if the bionanocomposites 
replaces enamel or dentin, they are expected to act as 
single entity and stay for a longer period of time. (10) 

GOETHITE NANOFIBRES AS BIO-FILLERS: 

The inorganic phase of minerals in the biological 
system from highest animals to plants are made of bio 
minerals. Although bio minerals composed of calcium 
predominate, bio minerals of barium, strontium, iron, 
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and silica are also well known. Bio mineral generally 
occur as oxides, hydroxides, phosphates, and carbonates 
in the biological system (11). 

This reinforcing bio minerals in many organism 
approaches nano metre in length, at the orientation is 
always in one-dimension. Which has been proposed as 
promoting flaw insensitivity and in turn increases the 
tensile strength of the bio mineral(11). 

The aquatic snail (Limpet) teeth are an example of 
a biomineral produced biologically that is optimized for 
strength. Studies have shown that the teeth of limpets 
have the high aspect ratio mineral nanofibres of goethite 
with a reinforcing protein matrix(11). 

LIMPET-THE AQUATIC SNAIL 

The intertidal zones are mostly inhabited by 
primitive marine mollusks. These marine mollusks are 
Limpets (Mollusca, Gastropoda) and are characterized 
by their inverted cone-shaped shells. The limpet radula is 
a highly mineralized tooth structure. The radula contains 
more than 100rowsofteeth.The outermost rows of the teeth 
are actively used. During the growth and maturation of the 
radula, the radula advance in position to the scraping 
zone. The scraping zone of radula will be in contact 
with the substrate while feeding. Once the teeth start to 
function, they begin to wear down, at an average rate of 
one tooth row per day. At the same time, a new row of 
teeth emerges. The radular teeth has a membrane and it 
is manipulated by various muscles and cartilages which 
are used to graze or cut food. There exist seven basic 
types of radula morphology(12). 

MINERALIZATION OF RADULA 

According to the extent of mineralization the radulae 
of Limpets can be segmented into 4 stages. The First 
stage there is no mineralization formation. The organic 
framework of tooth from the odontoblast is initiated in 
this stage. In the second stage, mineralization formation 
occurs. The minerals are deposited at the cusp and the 
rows of teeth. In the third stage, the mineralization 
gets completed. The cusps of the radula are solid and 
firm with full mineral deposition. In the fourth and the 
final stage the fully grown mineralized teeth move and 
replace the worn-out teeth. The mineralization of tooth 
cusps begins in the posterior region of the radula. The 

limpet teeth are organic structures composed of chitin 
and proteins rich in tyrosine(13). 

The mineralization of limpet teeth consists primarily 
of mineral nano fibres typically many micrometres in 
length but only a few tens of nanometers in diameter. 
These mineral nanofibers occupy a significant volume 
fraction of approximately 80% in mature teeth. The 
strength and hardness of the limpet tooth is critically 
dependent on the strength of the mineral nanofibres 
within the composite structure(11). 

Mineralization of the limpet teeth begins with the 
formation of elongated crystals of goethite (-FeOOH) 
crystals. The goethite crystals are closely associated with 
the organic matrix. Hydrated amorphous silica phase fills 
the space between the goethite crystals. The pre-formed 
matrix of limpet teeth consists of organized arrays of 
densely packed chitin fibers, with no apparent gaps or 
holes for crystal growth, other than the few nanometers 
between adjacent fibers. The organization of the 
goethite crystals along with the amorphous silica plays 
an important role in determining the fracture and wear 
characteristics of the functional tooth. The orientations of 
the goethite crystals are controlled by the chitin fibers in the 
organic matrix. The orientation of the goethite crystals 
results in teeth which are self-sharpening and resistant 
to fracture. 

As the radula develops in the radular sac, the iron 
is secreted into the radula from the superior epithelium. 
Copper in the limpet radula are involved in the enzymic 
cross linking of the organic component. Zinc in the radula 
plays a role in the control of iron oxide crystallization. 
Calcium in the radula is incorporated in the crystalline 
phosphatic mineral hydroxyapatite(14)(15). 

The goethite nanofibers with other minerals are 
expected to dictate the flaw tolerance. This might be due 
to their diameters are being below a critical threshold 
value of the order of tens of nanometres. The tensile 
strength of limpet teeth can reach values higher than 
spider silk, considered currently to be the strongest 
biological material, and only comparable to the strongest 
commercial carbon fibres. 

The radula of Limpet structure highlights the 
efficiency of biological control in assembling a 
composite structure of nano fibrous goethite for optimal 
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strength and hardness. This corresponding structural 
design features are expected to be significant for novel 
biomaterials with extreme strength and hardness, such as 
next-generation dental restorations (11). 

Discussion 

It is apparent from the previous studies that 
the current composites have significantly improved 
clinical performance compared with their predecessors, 
especially in posterior teeth with respect to strength 
and hardness to resist crack or fracture. However, 
Considerable effort are expended in the laboratory to 
ensure that the new materials handle and perform at and 
above the level of existing materials in respect to strength 
for the posterior teeth and superior polishability in the 
anterior region. Laboratory composite resin will identify 
the weaknesses, and further refinements in formulations 
will then take place to maximize performance. There are, 
further changes awaited in dental composite formulation 
in the areas of new fillers which produce particles in 
high yields. These newly developed particles will ideally 
be very fracture-resistant and only minimally abrasive. 
In addition, the refractive index of the modified filler 
has to accurately match to existing as well as newly 
developed polymers. The continued development of 
fillers containing biocompatible material will have an 
enhanced therapeutic effect. (1) 

Conclusion 

The novel biomineral fillers such as goethite 
nanofiber present in the radula of the limpet with a 
nanofiber dimension with extreme strength and hardness 
present an alternative to the present fillers in the dental 
composite resin. 
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Abstract
The management of oral cancer is a multidisciplinary endeavour, as each patient presents the treating 
clinicians with a unique set of challenges the management of which impacts on both survival and quality 
of life. This article focuses on the different radiographic methods used in the diagnosis of oral cancer. 
Imaging techniques have become an important element in the field of oral oncology. Continued research 
has led to technical progress in the existing modalities and addition of newer, exiting and highly accurate 
techniques. Although this is a boon, it has created differences of opinion regarding the ideal choice of 
imaging techniques. Inappropriate choice of imaging modality can result in delay in diagnosis and treatment 
thereby inducing more suffering for the patients. 
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Introduction

Oral cavity squamous cell cancers form a significant 
percentage of the cancers seen in India. While clinical 
examination allows direct visualization, it cannot 
evaluate deep extension of disease. Cross-sectional 
imaging has become the cornerstone in the pretreatment 
evaluation of these cancers and provides accurate 
information about the extent and depth of disease that 
can help decide the appropriate management strategy 
and indicate prognosis. Early cancers are treated with 
a single modality, either surgery or radiotherapy while 
advanced cancers are offered a combination of surgery, 
radiotherapy and chemotherapy. Imaging can decide 
resectability, help plan the precise extent of resection, 
and indicate whether organ conservation therapy should 
be offered. Quality of life issues necessitate preservation 
of form and function and pretreatment imaging helps 

plan appropriate reconstruction and counsel patients 
regarding lifestyle changes.

WHY DO WE NEED TO RADIOGRAPHS EVEN 
AFTER HISTOPATHOLOGICAL CONFIRMATION 
OF ORAL CANCER:

Despite continued research and advances the 
survival rates have not improved significantly . This is 
because of the two main reasons. Firstly, the oral cancer 
lesions are detected only at an advanced stage when they 
have invaded the deeper structures and metastasized 
to another location, most likely the lymph nodes of 
the neck1. Secondly, there could be an inappropriate 
assessment of the lesion in terms of depth and extent, 
bone invasion, status of lymph node involvement and 
distant metastasis, thereby leading to inappropriate 
treatment planning and therapy failure2,3. Hence it is 
important not only to detect the tumors at the earliest 
but also make an adequate assessment which is critical 
for appropriate planning of surgical, radiation and 
chemotherapy treatment4.

Histopathological examination by biopsy is a useful 
method to confirm diagnosis and to estimate the malignant 
potential of tumor. However digital examination needs 
mastery of skills for consistent accuracy and objectivity, 
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more so in inaccessible intra oral sites. Accurate lymph 
node assessment and appropriate staging are also 
difficult with clinical examination alone5,6.

APPLICATIONS OF IMAGING IN ORAL 
CANCERS :

ADVANCES IN THE FIELD OF IMAGING 
HAVE PROVED TO BE A BOON IN:

i) In finding information regarding location, 
extent, depth, proximity to anatomical structures and 
lymph node assessment.

ii) Helps in grading the stages of cancer and 
determining the treatment modality.

iii) It guides during cancer treatments by focusing 
treatments on the tumors and thereby minimizing the 
damage to the adjacent normal tissues.

iv) And post-operatively to determine the treatment 
response

v) It plays a major role in monitoring cancer 
recurrence in patients previously treated for cancer7. 

IMAGING MODALITIES ARE AVAILABLE:

Ø RVG (Intraoral radiography)

Ø Conventional OPG (Panoramic radiography)

Ø Nuclear medicine Scintigraphy 

Ø Ultrasonograhy (US)

Ø  Computed Tomography (CT)

Ø  Magnetic Resonance Imaging (MRI) 

Ø Positron Emission Tomography (PET) 

Ø Positron Emission Tomography/ Computed 
Tomography (PET/CT)

Ø Single Positron Emission Computed 
Tomography (SPECT) 

IOPA/RVG (Intraoral radiography) 

On regular basis of screening the patient, sometimes 
the complaint of patient can be common pain, swelling 
or mobility in tooth , in such cases basic IOPA/ RVG 

can reveal abnormal intraosseous changes which can be 
alarming. These Imaging can be useful in determining 
any suspicious abnormalities that might be cancerous. 

Figure 1 -Diagnostic process that follows the 
radiographic features of an abnormality 

CONVENTIONAL OPG (PANORAMIC 
RADIOGRAPHY) 

Conventional imaging techniques with x-rays 
are perhaps the most familiar type of imaging. 
Orthopantomography (OPG) provides a good overall 
view of the jaws and the dentition7. A combination 
of OPG and intraoral radiography play an important 
role in the detection of bone invasion especially in 
determining the supero-inferior extent in carcinoma 
of the mandibular gingiva. This assessment of the 
superoinferior extent is one of the most important 
factors influencing surgeons in choosing between a 
rim or segmental resection of the mandible. A study 
comparing OPG combined with intraoral radiography 
and CT in detecting the supero-inferior extent of tumor 
invasion of mandible, concluded that there was no 
difference in the diagnostic accuracy between the two 
techniques8. The sensitivity of OPG was lower than CT, 
MRI. Hence, it was suggested that decision to resect the 
mandible as a part of the management of oral cancer 
should be taken on the evidence of clinical examination, 
periosteal stripping and at least two imaging techniques 
that compliment each other in terms of specificity and 
sensitivity. A combination of OPG and Scintigraphy has 
high specificity and sensitivity thereby giving accurate 
results9. 

CT- COMPUTED TOMOGRAPHY 

Numerous prospective and retrospective studies 
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have investigated various imaging methods such as 
orthopantomogram (OPG), CT scan, Denta scan, MRI, 
Bone scan and SPECT for assessing mandibular invasion 
in oral squamous cancers10,11. Comparison has also been 
made with clinical examination and periosteal stripping. 
Although initially imaging was pronounced inaccurate 
as compared to clinical examination, subsequent studies 
conclusively proved the role of imaging in assessing 
mandibular invasion. CT was found to have the highest 
specificity (87%) while SPECT and MRI had the highest 
sensitivity (96-97%)12

CT scans of the head/neck/chest are routinely 
employed in assessment of oral cancer and are excellent 
in highlight cortical destruction, potential cervical node 
metastases and pulmonary metastases.

disadvantages with the use of CT. Presence of 
amalgam fillings and metallic prosthesis in the oral 
cavity can result in artifacts and obscures the anatomy 
and pathology in the sections where devices are included. 
A CT scan is not as useful in cases where soft tissue 
malignancies are required to be studied13,14. Hence a CT 
is not recommended in cases of carcinomas of tongue 
and gingiva, instead MRI is preferred.

CT scan is also currently used for radiation therapy 
planning, with a specific positioning and immobilizing 
device. It will play an essential role, along with MRI, in 
the development of conformal radiation therapy15.

Figure 2-Image of Axial of CT scan-Head 

MRI- MAGNETIC RESONANCE IMAGING 

MRI of the neck is excellent at evaluating the soft 

tissue extent of the tumour, extent of marrow infiltration 
of the mandible or maxilla and assessment of intra or 
perineural involvement. MRI can assess the presence of 
marrow edema and hence bone infiltration which cannot 
be appreciated with CT. MRI can better assess the occult 
metastasis as the lymph nodes give the same signal 
intensity as the primary tumor16. In cases of salivary 
gland tumors, MRI can better assess the fine details of 
the gland. MRI can also accurately depict the T stage, 
another factor with bearing on prognosis and treatment. 
Extension to the extrinsic muscles (upstaging disease 
to T4a), encasement of neurovascular bundle, invasion 
and base tongue are well seen . These features influence 
the choice of therapy (single or multiple modality) and 
the extent of surgical resection that can vary from wide 
excision to partial glossectomy to total glossectomy (for 
tumors involving bilateral neurovascular bundles)17,18. 

Figure 3-Image of Magnetic resonance imaging of 
head

ULTRASONOGRAPHY: 

Ultrasound uses sound waves with frequencies above 
those humans can hear. A transducer sends sound waves 
traveling into the body which are reflected back from 
organs and tissues, allowing a picture to be made of the 
internal organs. Ultrasound, used either intraorally for 
accessible tumours, or more commonly for assessment 
of cervical nodes can be combined with a fine-needle 
aspirate for cytologic assessment of suspicious cervical 
nodes. In head and neck malignancies it is mainly 
limited to the tumors in salivary glands and detection 
of lymph nodes metastasis. For lesions in the parotid, 
submandibular and sublingual glands, ultrasound is an 
ideal tool for initial assessment19. These are relatively 
superficial structures accessible by high resolution 
ultrasound, which provides excellent resolution and 
tissue characterization without a radiation hazard. The 
main advantages are low cost and easily accessible 
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technique and can easily guide a fine-needle aspiration20. 

Figure 4 - Image of Ultrasonography of the tongue 
measuring the dimensions of the tongue tumour

POSITRON EMISSION TOMOGRAPHY/ 
COMPUTED TOMOGRAPHY (PET/CT): 

PET/CT is a physiological imaging for assessment of 
metabolism within the tissues. It is the fusion of the two 
techniques of PET and CT. CT helps in localization of the 
tumor anatomically and PET helps in characterization, 
thereby providing information physiologically21. The 
main application is in the assessment of patients with 
cancer using the glucose analogue 2-[18] fluoro- 
2-deoxy-Dglucose (FDG). Cancer cells have increased 
glucose utilization and FDG PET/CT is used to 
investigate the increased FDG metabolism of malignant 
cells compared with non-malignant cells. PET is often 
combined with an anatomical imaging modality (CT 
or MR), and is a functional scan, where a radiotracer is 
administered intravenously to the patient; the tracer is 
preferentially taken up by cells with a high metabolic 
rate (a characteristic of many oral cancers). Infection 
and inflammation however can also provide similar 
radiologic appearances. It is most often used in advanced 
(stage 3 or 4 disease, or in salvage/recurrent cases) and 
the assessment of metastatic disease.

FDG PET/CT plays an increasing central role in the 
detection and management of head and neck cancers 
because most of the cancers in this region are squamous 
cell carcinomas. This technique is particularly useful in 
assessment of occult primary tumors and lymph nodes 
which are missed in other radiographic techniques. It 
helps in accurate staging of the carcinomas also assess 
the post treatment results and responses. The residual 

tumor and recurrences are also better assessed by this 
technique. PET/CT better assess the operability upto 
95%. This technique is highly sensitive. The specificity 
is compromised and there are false positive results when 
there are other infections present. For example in case 
of post chemotherapy, the patients immunity is low and 
prone for infections. This can result in false uptake of the 
radiotracer and false positive results. It cannot be used 
in cases of uncontrolled diabetes where the blood sugar 
levels are higher than 150mg/dl22,23. 

 
Figure 5a - Image of assessment of metastasis using 

3D PET/CT

 Figure 5b - Image of PET-CT showing extensive 
uptake in the floor of mouth and bilateral cervical 

nodes
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BONE SCINTIGRAPHY: 

Bone imaging with radionuclides is a non-invasive 
technique for demonstrating the osteoblastic lesion 
of the skeletal system. It is based on the uptake of a 
radiotracer that occurs where bone is being formed or 
repaired. It can be particularly helpful in tumors of head 
and neck which invade the adjacent bones. A bone loss 
upto 5 percent can also be detected with accuracy with 
a bone scan. It is also of particular importance in distant 
metastasis in the bones. 

SINGLE POSITRON EMISSION COMPUTED 
TOMOGRAPHY - SPECT/CT: 

SPECT/CT is a imaging technique that combines 
the functional information from Scintigraphy with the 
anatomical information from Computed Tomography 
into one set of images. It measures the concentration of 
chemicals injected into the body, and provides images 
of the chemical function of body parts of interest. In this 
technique the image obtained by a gamma camera is a 
2-D view of 3-D distribution of a radionuclide24,25. 

Conclusion

Oral cavity cancer is a challenging disease with 
high mortality rates; dentists and dental specialists 
play a critical role at all stages in the management of 
patients. Choice among further sophisticated imaging 
modalities depend on number of factors like availability, 
affordability and clinical situation. If clinical findings 
are suggestive of bone involvement, the preferred 
imaging method is CT as it assesses bone architecture 
better. If the clinical findings are suggestive more of 
soft tissue involvement and nodal metastasis, MRI is the 
preferred imaging modality. In addition to these, several 
new techniques that aid in diagnosis and staging of oral 
carcinomas like SPECT and PET/CT are also available. 
PET/CT is superior and is of particular value in 
investigation of occult primary tumors, staging primary 
disease, detection of residual and recurrent lesions.

Prevention through education about smoking 
cessation and safe alcohol consumption is critical, 
detection and early referral of premalignant lesions and 
oral cancers and ongoing surveillance, follow up and 
preservation of oral health are just a few of the many 
roles of the dental practitioner in the management of oral 

cancer. 

Ethical Clearance – Not required since it is a 
review article 

Source of Funding – Nil 

Conflict of Interest – Nil 

References
1) Rumboldt Z, Day TA, Michel M. Imaging of oral 

cavity cancer. Oral Oncology2006 ;42:854– 865. 
2)  Kalavrezos ND, Gratz KW, Saller HF, Stahel 

WA. Correlation of imaging and clinical features 
in the assessment of mandibular invasion of oral 
carcinomas. Int J Oral Maxillofac Surg 1996 
;25:439- 445,

3) Van Cann EM, Rijpkema M, Heerschap A, van 
der Bilt A, Koole R, Stoelinga PJW. Quantitative 
dynamic contrast-enhances MRI for the assessment 
of mandibular invasion by squammous cell 
carcinoma. Oral Oncol ,2008 ;44:1147-1154.

4) Atula TS, Varpula MJ, Kurki TJ, Klemi PJ, 
Grenman R. Assessment of cervical lymph node 
status in head and neck cancer patients: palpation, 
computed tomography and low field magnetic 
resonance imaging compared with ultrasound-
guided fineneedle aspiration cytology. Eur J 
Radiol,1997;25:152–61. 

5)  Alderson DJ, Jones TM, White SJ, Roland NJ. 
Observer error in the assessment of nodal disease in 
head and neck cancer. Head Neck,2001;23:739–43.

6)  Haberal I, Celik H, Gocmen H, Akmansu H, 
Yoruk M, Ozeri C. Which is important in the 
evaluation of metastatic lymph nodes in head 
and neck cancer: palpation, ultrasonography, or 
computed tomography? Otolaryngol Head Neck 
Surg ,2004;130:197–201.

7) Shaha AR. Preoperative evaluation of the mandible 
in patients with carcinoma of the floor of mouth. 
Head Neck,1991 ;13(5):398–402. 

8) 15. Nakayama E, Yoshiura K, Yuasa K, Tabata 
O, Araki K, Kanda S, et al.Detection if bone 
invasion by gingival carcinoma of the mandible: A 
comparison of intraoral and panaromic radiography 
and computed tomography. DMFR ,1999;28:351-
356.

9) Atula TS, Varpula MJ, Kurki TJ, Klemi PJ, 
Grenman R. Assessment of cervical lymph node 



Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4      1497

status in head and neck cancer patients: palpation, 
computed tomography and low field magnetic 
resonance imaging compared with ultrasound-
guided fineneedle aspiration cytology. Eur J Radiol 
,1997;25:152–61.

10) Front D, Hardoff R, Eliezer R. Bone scintigraphy 
in primary tumors of the head and neck. Cancer 
,1978;42:111-117. 

11)  Cavalcanti CM, Vannier MW. Measurement of the 
volume of oral tumors by three-dimensional spiral 
computed tomography. DMFR2000 ;29:35-40,

12) Kimura Y, Sumi M, Sumi T, Ariji Y, Ariji E, 
Nakamura T. Deep extension from carcinoma 
arising from the gingiva: CT and MR imaging 
features. AJNR Am J Neuroradiol ,2002;23:468-72.

13) Rao LP, Das SR, Mathews A, Naik BR, Chacko 
E, Pandey M. Mandibular invasion in oral 
squamous cell carcinoma: Investigation by clinical 
examination and orthopantomogram. Int J Oral 
Maxillofac Surg,2004;33:454-7. 

14)  Close LG, Burns DK, Merkel M, Schaefer SD. 
Computed tomography in the assessment of 
mandibular invasion by intraoral carcinoma. Ann 
Otol Rhinol Laryngol ,1986;95:383-7.

15) Yan J, Lu J, Li BS, Li WH, Hou DL, Liu J. [CT and 
MRI image fusion in three-dimensional conformal 
radiotherapy for cranial carcinoma]. Zhonghua 
zhong liu za zhi [Chinese journal of oncology]. 
Dec,2007;29(12):935-7.

16) Schneider A, Forstner R. The Value of MRI in 
Imaging Malignant Head and Neck Tumours. 
Imaging Decisions MRI,2007 ;11(2):3-10

17) Preda L, Chiesa F, Calabrese L, LatronicoA, 

Bruschini R, Leon ME, et al. Relationship between 
histologic thickness of tongue carcinoma and 
thickness estimated from preoperative MRI. Eur 
Radiol ,2006;16:2242-8. 

18)  Okura M, Iida S, Aikawa T, Adachi T, Yoshimura 
N, Yamada T, et al. Tumor thickness and paralingual 
distance of coronal MR imaging predicts cervical 
node metastases in oral tongue carcinoma. AJNR 
Am J Neuroradiol,2008;29:45-50.

19) Lee YYP, Wong KT, King AD, Ahuja AT. Imaging 
of salivary gland tumours. European Journal of 
Radiology 2008;66:419–436,

20) Righi PD, Kopecky KK, Caldemeyer KS, Ball 
VA, Weisberger EC, Radpour S. Comparison of 
ultrasound-fine needle aspiration and computed 
tomography in patients undergoing elective neck 
dissection. Head Neck,1997 ;19(7):604–10.

21) Feliu AL. The role of chemistry in positron emission 
tomography. J Chem Educ,1998 :55–60.

22) . Babin E, Desmonts C , Hamon M, Benateau 
H, Hitier, M. PET/CT for assessing mandibular 
invasion by intraoral squamous cell carcinomas. 
Clin Otolaryngol,2008 ;33:47-51. 

23) Wong WL, Batty V. Role of PET/CT in 
maxillo-facial surgery. Brit J Oral Maxillofac 
Surgery,2009;47:259- 67

24) Goerres GW, Schmid DT, Schuknecht B, Eyrich 
GK. Bone Invasion in Patients with Oral Cavity 
Cancer: Comparison of Conventional CT with PET/
CT and SPECT. Radiology ,2005; 237:281–287.

25)  Feliu AL. The role of chemistry in positron 
emission tomography. J Chem Educ ,1998:55–60.



1498      Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4

Biodentine as a Perforative Repair Material- A Review

Niha Naveed1, Kishorekumar S2

1Post graduate student, 2Professor, Department of Orthodontics and Dentofacial Orthopedics, Sree Balaji Dental 
College & Hospital

Abstract
Perforations are anomalous communications between the root canal system and the external dental surface 
that connects the pulp cavity to the periodontal tissue. Current advances in biomaterials has made the recovery 
of tooth structure and function possible even in the most complicated cases. Ideally, perforations should be 
immediately repaired with a biocompatible material to seal the communication between the perforation site 
and the gingival sulcus in order to achieve a more favorable prognosis. This review article is focussed on 
Biodentine as perforative repair material, and has found to provide good biocompatibility, bioactivity, high 
compressive strength and a short setting time. 
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Introduction

Perforation can be defined as mechanical or 
pathological communication between the tooth surface 
and root canal systems.[1]They may be iatrogenic in 
cause or pathologic communications between the root 
canal system and the attachment apparatus. Perforation 
of the pulpal floor of the molar is one of the most difficult 
situation to handle in clinical situations. If a perforation 
occurs, the clinician is faced with the dilemma of repair, 
surgery or extraction. Prevalence of accidental root 
perforations ranges 2-12%.[2]As the perforation creates 
a portal of exit in the root canal system it has to be sealed 
as quickly as possible, since periodontal involvement 
arising from the perforation can become irreversible with 
time.[3] Many techniques have been described for the 
repair of the furcation perforations; they can be broadly 
classified into surgical and non surgical methods. The 
most preferable method is the non surgical method 
since, surgical method can lead to pathological pocket 
formation.[4] 

The non surgical method involves the placement 
of the sealing material in to perforation through the 

access cavity and produces a good seal to avoid fluid 
movement, which will lead to failure of the treatment. 
Many materials have been used to seal the furcation 
perforation from zinc oxide based materials, zinc 
oxide eugenol cement, super ethoxy benzoicacid , 
calcium phosphate, glassionomer, Resin modified glass 
ionomers, Composites, Mineral Trioxide Aggregate.[5-7]

Biodentine is a calcium-silicate bio active material. 
It has superior mechanical, physical and handling 
properties comparable to most commonly used 
restorative materials. It is used as a temporary enamel 
restoration and permanent dentine restoration. It is used 
during root perforations, apexification, resorptions, 
retrograde fillings, pulp capping procedures, and dentine 
replacement. It is a powder liquid system, powder 
composed of Tri-calcium silicate, Di-calcium silicate, 
Calcium carbonate and oxide, Iron oxide, Zirconium 
oxide. Liquid consist of Calcium chloride, Hydro soluble 
polymer.[8]

CLINICAL APPLICATIONS OF 
BIODENTINE:

Biodentine has a wide range of applications including 
endodontic repair (root perforations, apexification, 
resorptive lesions, and retrograde filling material in 
endodontic surgery) and pulp capping and can be used as 
a dentine replacement material in restorative dentistry. 
The material is actually formulated using the MTA-

DOI Number: 10.37506/ijfmt.v14i4.11752
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based cement technology and the improvement of some 
properties of these types of cements, such as physical 
qualities and handling makes up Biodentine. [9]

It is easy to handle owing to its ease of manipulation 
and a short setting time approximately 12 minutes, has 
high alkaline pH and is a biocompatible material makes 
it a favourable material for perforation repair. In a study 
by Guneser et al., Biodentine showed considerable 
performance as a perforation repair material even 
after being exposed to various endodontic irrigants as 
compared to MTA. Biodentine was compared with 
white MTA (ProRoot) and glass ionomer cement 
(FujiIX) using human fibroblasts, both white MTA and 
Biodentine were found to be less toxic compared to glass 
ionomer during the 1- and 7-day observation period.[10]

[11]

PHYSIO-CHEMICAL PROPERTIES OF 
BIODENTINE :

Working time of Biodentine is up to 6 minutes 
with a final set at around 10-12 minutes. The density 
of Biodentine is 2.26g/cm and porosity of 6.8%. 
There is an increase of the electrical resistance along 
with the porosity reduction. Therefore, even after the 
initial setting of Biodentine, the material continues to 
improve in terms of internal structure towards a more 
dense material, with a decrease in porosity. The setting 
of Biodentine is illustrated by a sharp increase in the 
compressive strength reaching more than 100 MPa in the 
first hour. The mechanical strength continues to improve 
to reach more than 200 MPa at 24h. After 2 hours, the 
hardness of Biodentine was 51 HVN and reached 69 
HVN after 1 month. The reported micro hardness values 
for natural dentine are in the range of 60-90 HVN. 
Biodentine has surface hardness in the same range as 
natural dentine. Biodentine contains zirconium oxide 
allowing identification on radiographs. According to the 
ISO standard 6876, Biodentine displays a radiopacity 
equivalent to 3.5 mm of aluminum. This value is over 
the minimum requirement of the ISO standard (3 mm 
aluminum). This makes Biodentine particularly suitable 
in the endodontic indications of canal repair. [11][12]

BIOCOMPATIBILITY OF BIODENTINE :

Biocompatibility of a dental material is a major 
factor that should be taken into consideration specifically 

when it is used in pulp capping, perforation repair 
or as a retrograde filling. During the aforementioned 
procedures, the material is in direct contact with the 
connective tissue and has the potential to affect the 
viability of periradicular and pulpal cells. Therefore, it is 
essential that toxic materials are avoided and materials 
promoting repair or that are biologically neutral are 
preferred during procedures in which the material is 
directly in contact with the surrounding tissue. Dentine 
element uptake is prominent for Biodentine. There is 
presence of high release of calcium for Biodentine. [13]

[14]

Biodentine consistency is better suited to the clinical 
use than MTA’s. Biodentine presentation ensures a 
better handling and safety than MTA. Biodentine does 
not require a two step obturation as in the case of MTA. 
As the setting is faster, there is a lower risk of bacterial 
contamination than with MTA. Adding to its ability to 
be used as dentine substitute, Biodentine could safely 
be used for each indication where dentine is damaged. 
Therefore, it is an advantage for the clinician and the 
patient. [15]

Fig 2: Occlusal view

BIODENTINE AS PERFORATIVE REPAIR 
MATERIAL :

Biodentine is fast setting, so if perforations are 
communicated to the oral cavity, use is recommended. 
Another factor to consider the Biodentine is their 
coloration, similar to the dental tissues and produces no 
staining of these. The Biodentine cement is selected as 
perforation filing material due to its satisfactory bond 
strength to dentin compared with the MTA, as in repair 
furcation perforations situations. It is easy to handle 
owing to its ease of manipulation and a short setting time 
approximately 12 minutes, has high alkaline pH and is 
a biocompatible material makes it a favourable material 
for perforation repair.[16,17] In a study by Guneser et 
al., Biodentine showed considerable performance as 
a perforation repair material even after being exposed 
to various endodontic irrigants as compared to MTA.
[18]The satisfactory tissue response and cytotoxicity 
compared with other cements based on calcium silicate 
were decisive factors for the choice of Biodentine 
cement as filling material for root perforation.[19]
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Biodentine was found to significantly increase 
TGF-B1 secretion from pulp cells.[20]TGF is a growth 
factor whose role in angiogenesis, recruitment of 
progenitor cells, cell differentiation, and mineralization 
has been highlighted in recent studies.Biodentine can 
induce the synthesis of a dentin- like matrix by human 
odontoblast-like cells in the form of mineralization 
nodules that have the molecular characteristics of dentin. 
Additionally, the FTIR analysis has previously shown 
that this mineralized material was a specific deposition, 
which had the same mineral and organic composition 
of dentin.[21]This can also stimulate cell growth and 
induce Hydroxyapatite (HA) formation on the surface of 
the material when exposed to the simulated body fluid.
HA have been shown to induce bone formation, growth 
and maintenance at the bone-material interface in vivo 
and this can be reproduced and demonstrated in vitro by 
soaking HA in simulated body fluids .This is of prime 
importance during the process of healing as Silica can 
induce the mineralisation function of cells by affecting 
cell proliferation and gene expression.

Zanini et al. [22] also evaluated the biological 
effect of Biodentine on murine pulp cells by analysing 
the expression of several biomolecular markers after 
culturing OD-21 cells with or without Biodentine. Their 
results, consistent with other studies, were in favor 
of Biodentine, which was found to be bioactive due 
to its ability to increase OD-21 cell proliferation and 
biomineralization. 

Laurent et al. [19] indicated that though the 
interactions between pulp capping materials and the 
injured pulp tissue are yet unclear, there is growing 
evidence on the role of growth factors, with TGF-1 
being the most important one. These factors’ main 
role is the signalling of reparative dentinogenesis. In a 
recently published article, they assessed the reparative 
dentin synthesis capacity of Biodentine as well as the 
ability to modulate TGF-1 secretion by pulp cells 
which has previously shown to be released from dentine 
by calcium hydroxide.[23,24] Using an entire human 
tooth culture model, they showed that, upon application 
on the exposed pulp, Biodentine had the potential to 
significantly increase TGF-‐1 secretion from pulp cells
and induce an early form of reparative dentin synthesis.

Biodentine has bioactive properties, encourages hard 
tissue regeneration, and provoke no signs of moderate or 
severe pulp inflammation response. The material has the 
ability to maintain a successful marginal integrity due to 
the formation of hydroxyapatite crystals at the surface 
which enhances the sealing ability. Due to its superior 
sealing potential, there is no risk of microleakage which 
may cause the pulp to become infected or necrotic and 
jeopardize the success of vital treatment procedures. 
The hard tissue formation due to calcium hydroxide is a 
defense response of the pulp against the irritant nature of 
the material whereas calcium silicate based materials are 
compatible with the cell recruitment.[25] 

Conclusion

A perforation is an artificial communication between 
the  root canal system and the supporting tissues of the 
teeth. When not properly managed, root perforation 
complicates the treatment and deprives the prognosis. A 
wide range of materials have been proposed in literature 
to seal the perforations.Biodentine has a wide range of 
applications in endodontics and has shown remarkable 
results as a perforation repair material. It is a calcium 
silicate-based bioactive material.In our review we have 
found that biodentinehas superior mechanical, physical 
and handling properties comparable to most commonly 
used restorative materials and can because of its ease of 
manipulation, short setting time, high alkaline pH and 
biocompatibility. Hence it is a favourable material for 
perforation repair. 
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Abstract 
In Dentistry, ceramic restoration has become more popular among other dental restorative material, because 
of its superior esthetics, good biocompatibility as well as excellent mechanical and physical properties. 
Among dental ceramics -Lithium Disilicate (LD) glass ceramics and Polycrystalline Zirconium Dioxide 
Ceramics are used as a dental biomaterial and also the material of choice for esthetic replacement of 
missing anterior teeth.These materials exhibit better esthetics, color stability, biocompatibility as well as 
better strength. Theyact as a most promising restorative materials because it has favourable mechanical and 
physical properties compared to other restorative materials. 
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Introduction

Fixed denture prostheses are the treatment option, 
used to replace damaged or missing teeth or teeth that 
have been lost. They are attached to prepared abutment 
teeth using restorative cement material so that they 
cannot be removed. In 1960s, metal ceramic has been 
considered as the gold standard of crown and bridge 
because of its satisfactory mechanical and physical 
properties as well as its esthetics results and marginal 
adaptations which is clinically acceptable1.

In recent decades, increasing demand from patients 
for natural-appearing and bio-safety reasons, metal free 
restoration hasled to the development of all-ceramic 
materials with improved mechanical characteristics that 
ensure suitable longevity. These restorative materials 
are now replacing traditional metal-ceramic restorations. 

Among dental ceramics - Lithium disilicate (LD) glass 
ceramics and Zirconia ceramic are the material of choice 
for esthetic replacement of missing anterior teeth.

Lithium disilicate is a glass ceramic with a unique 
structure and can be produced by means of both 
pressable and Computer Aided Design-Computer Aided 
Manufacturing (CAD-CAM) processing. It shows good 
mechanical properties (flexural strength 350 - 450 MPa), 
has excellent translucency and is more suitable than 
zirconia ceramic especially in esthetic areas2. 

A Case Report

A 24 years, male patient came to the Department of 
Prosthodontics, Sree Balaji Dental College & Hospital 
with a chief complaint of missing tooth in upper front 
jaw region for past 1 year. The patient presented no 
significant medical history. 

Clinical examination revealed that maxillary left 
central incisor was missing (fig.1and 2) and the tooth was 
extracted due to trauma before 1 year. On radiographic 
assessmentrevealed that presence of adequate bone 
support from abutment teethand sufficient amount of 
space available for either fixed or removable prosthesis. 

DOI Number: 10.37506/ijfmt.v14i4.11754
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Possible treatment options are fixed or removable 
prosthesis. Patient wants fixed restoration, so removable 
treatment plan was eliminated. Patient also need not 
wants any invasive treatment procedure (Dental implant) 
hence various fixed treatment options were discussed 
with the patient and replacement of the missing tooth 
was planned with conventional fixed partial denture. The 
patient signed the informed consent, and accepted the 
treatment plan for fixed partial denture.

Procedure

The primary impression was made with irreversible 
hydrocolloid (fig.3) impression material (Zhermack-
tropicalgin, BadiaPolesine[Rovigo] Italy). The cast 
was poured in type-3 dental stone (DPI, Mumbai, 
Maharashtra, India). After the primary casts obtained, 
it was mounted in a articulator and wax mock-up was 
done. Then the putty index was made. 

A conventional tooth preparation was done in 
maxillary 11 and 22 incisor region (fig.4) Shoulder 
type finish line was given in 11 and 22 regions for all-

ceramic restoration. For all – ceramic restoration, the 
tooth preparation in 11 and 22 regions need1.5 to 2mm 
labiolingual reduction and 2mm incisal reduction. Flat-
end tapered diamond was used for shoulder type of finish 
line. Before tooth preparation shade selection should be 
done.

Once the tooth preparation has been done, retraction 
cord was placed for retraction of gingival tissue. Then 
the master impression was made. The material of choice 
used for impression procedure were Zhermack elite 
HD+ soft putty and Zhermack elite HD+ normal set 
light body (fig.5), using the double mix technique. For 
better esthetics and phonetics, tooth colored provisional 
restoration(fig.6) was given in maxillary anterior region. 
The impressions were poured using type IV dental stone. 
The restorative crowns were designed and fabricated 
using CAD – CAM technology. After fabrication of 
permanent prosthesis, it should be checked in patient 
mouth for better adaptation and shade matching, then 
the all ceramic restoration was cemented(fig.7) using 
3M ESPE RelyXTM U200 resin cement. 
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Fig 6: Temporary restoration                              Fig 7: Permanent restoration

Discussion

The replication of natural teeth in anterior region for 
patients having high esthetic demands has become more 
challenge for dentists. The reproduction of the color 
in the cervical portion is more challenging because a 
thinner layer of material must be used to prevent harm to 
the pulpal tissue and also most critical area for selecting 
the color shade in fixed prosthesis. Shade selection is an 
important factor because the color of a restoration should 
be indistinguishable from that of the adjacent teeth. The 
color matching of a restoration is determined by the core 
materials, porcelain thickness, fabrication process, and 
by surface properties such as texture3.

In recent decades, the demand for better estheticsby 
the patient had increased over the year. The tooth color 
restorations like all ceramics and composite material 
play a major role in fulfilling the esthetics demand of the 
patient. The use of all ceramic restorations has increased 
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due to its superior esthetics, color stability, and its 
biocompatibility4. 

Lithium disilicate is a glass ceramic with a unique 
structure. This material has glass ceramic phase in which 
crystalline fillers are added during manufacturing to 
improve the strength, thermal expansion and contraction 
behaviour of ceramics. The crystalline phase of Li2Si2O5 
makes for up to 70% of the material, grows by nucleation 
and forms many randomly oriented interlocking crystals, 
contributing to the superior strength (flexural strength of 
350 – 450 MPa) than the alumina or leucite ceramics. 
The crystalline phase orientation could also cause crack 
deflection and blunting, accounting for the improved 
strength. 

It has excellent translucency due to good 
compatibility between the glass ceramic phase and the 
crystalline phase which keeps internal light scattering 
within the material to a minimum. Highly esthetic results 
can be achieved with this material. 

It is commercially available as ingots that can be 
pressed to obtain full-contour forms or sub-structures, 
as milling blocks that can be milled by CAD-CAM 
technology, and also act as a veneering material that can 
be hot pressed onto all-ceramic frameworks5. 

Harda et al has reported that lithium disilicate is 
more translucent than zirconia, which means the superior 
esthetic property of monolithic lithium disilicate6. 

Conclusion

From this clinical report it was concluded that 
replacement of missing anterior teeth is more challenging 
one for the dentist. All ceramic restoration - Lithium 
disilicate (LD) glass ceramics and Zirconia ceramic are 
the material of choice for esthetic replacement of missing 
anterior teeth. Lithium disilicate is a glass ceramic with 
a uniquestructure. It shows good mechanical properties 
(flexural strength 350 - 450 MPa), has excellent 
translucency and is more suitable than zirconia ceramic 
especially in esthetic areas

Ethical Clearance – Not required since it is a case 
report 

Source of Funding – nil 
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Abstract
Aim: To analyze through systematic review and meta-analysis of implant failure rates, marginal bone 
loss (MBL) in patients who received platform-switched implants and platform-matched implants and to 
determine literature based evidence.

Materials and Methods : 

Data: Search terms used in combination are dental implant, platform switch, platform mismatch, switched 
platform, implant – abutment design.

Sources : An electronic search engine without time/ language restrictions was taken from Google Scholar, 
Pubmed.

Clinical Significance: Platform switching for maintaining peri-implant bone levels has gained popularity 
over last few years. As philosophies of treatment alter over , a periodic review of different concepts are 
necessary to refine techniques thereby forming a basis for optimum treatment.
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Introduction

 Dental implants have become a standardized and 
predictable treatment modality for the rehabilitation of 
partially and completely edentulous arches, resulting 
in restoring the normal function, esthetics, speech, and 
comfort in harmony with stomatognathic system1. 

Various studies have been conducted on the 
effectiveness and predictability of dental implant 
therapy on which Dr. Branemark in 1968, first proposed 
the concept of osseointegration. 

Wide-diameter dental implants introduced in the late 
1980s, created a situation where mismatched standard-
diameter abutments were used simply because of the 
lack of commercial availability of components to match 
the wide-diameter implants. It was found that these 
implants exhibited less-than-expected initial crestal 
bone loss. This remodeling is termed as saucerization2. 

The ability to reduce this crestal bone loss may have 
several advantages such as improved esthetics, higher 
bone to implant contact and better primary stability. To 
minimize this crestal bone resorption, several techniques 
and procedures such as non-submerged technique, 
utilizing micro-roughness on implant neck surface and 
platform switching have recently been developed 3. 

A better understanding of the biologic principles 
of bone healing around dental implants is needed and 
studies have demonstrated that bone resorption at the 
implant-abutment junction (IAJ) may be caused by 
an inflammatory cell infiltrate, that forms a zone around 

DOI Number: 10.37506/ijfmt.v14i4.11757
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the IAJ. Though not fully understood, the current 
theory of platform switching is related to the physical 
repositioning of the IAJ away from the outer surface of 
the implant and the surrounding bone, thereby avoiding 
the inflammatory infiltrate away from the width of the 
platform switched dental implant.  

Considering the key importance of crestal bone 
loss to implant success, several preclinical and clinical 
studies have investigated a variety of confounding 
biologic and biomechanical factors contributing to CBL. 
The micro gap at the junction of an implant platform and 
the abutment has been suggested as a major contributor. 
Thepresent meta-analysis was conducted to investigate 
the impact of platform switching on marginal bone 
levels around platform switched and platform matched 
dental implants 

Aim & Objectives

To analyze through systematic review and meta-
analysis of implant failure rates, marginal bone loss 
(MBL) in patients who received platform-switched 
implants and platform-matched implants.

· To Collect Reliable Journal Articles Reporting 
The Marginal Bone Loss Among Platform Switched 
Dental Implants And Platform Matched Dental Implants.

· To Compare The Parameters Across The 
Different Articles.

· To Address The Limitations In The Collected 
Data. 

Methodology 

- A structured electronic systematic search 
without time or language restrictions was undertaken 
from March 2009-2019 in the following databases.

- PubMed library and Google scholar was 
searched for articles using MeSH terms.

- The following question in the PICO format 
(Patient, Intervention, Comparison and Outcome) was 
developed in patients treated with dental implants, 
are there any differences among platform- switched 
restorations compared to platform matched ones in terms 
of peri-implant marginal bone loss and implant survival.

- In the electronic search, 475 articles were 
identified , 372 articles were obtained after removal of 
duplicates and 36 full text articles were assessed for 
eligibility based on inclusion criteria. 29 articles were 
included in qualitative analysis and 7 articles were 
included in the quantitative analysis 

Search Terms : 

• The following combinations of keywords were 
used :

• Dental implant , Platform shifting, Platform 
switch, Platform switching, Mismatched abutment, non- 
platform switched implants, platform design, switched 
abutment, crestal bone remodeling, marginal tissue, 
Implant- abutment junction, Crestal bone loss, Marginal 
bone preservation, Marginal bone loss, Marginal bone 
changes, dental implants, and implant design. 

Inclusion Criteria : 

• All clinical trials,

•  Randomized Control Trials

• Prospective studies, 

• Case-control studies with a minimum of 10 
implants/ subjects. 

Exclusion Criteria :

• Animal studies, 

• Biomechanical studies,

• Finite element analysis,

• Case reports, 

• Studies in the absence of a comparison group.

STUDY SELECTION AND DATA 
COLLECTION :

• During the first step of selection, studies were 
retained based on the screening of the title and abstracts, 
later the final stage of screening involved full- text 
reading using a predetermined data extraction form to 
confirm the eligibility of each study based on inclusion 
and exclusion criteria.
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• In addition bibliography of these selected 
articles were also scanned to obtain the maximum 
number of results possible. A total of 475 articles were 
obtained from Pubmed And Google Scholar , after 

removal of duplicates and 36 full text articles were 
assessed for eligibility based on inclusion criteria. 29 
articles were included in qualitative analysis and 7 
articles were included in the quantitative analysis. 

Study Design : 

· A meta-analysis on the platform switching in dental implants

PRISMA FLOW CHART 

Results

Characteristics Of The Studies Included And Comparison Of Mean marginal Bone loss considering RCT’S with 
an observation period (Table 1)

Sl.
No:

Study name

Platform
switched

Platform
matched

Mean SD 95% CI Mean SD 95% CI

1.
Enkling (2011)

-1 year
-25 implants

0.19 0.47 -0.37,0 -0.34 0.35 -0.5,0

2.
Enkling et al(2013)

-1 year
-25 implants

-0.34 ±0.35 0.50, 0.00 -0.19 ±0.47 -0.37, 
0.00

3.
Silvio et al(2014)

-1 year
-36 implants

0.84 ±0.23 0.73,0.95 0.93 ±0.26
0.81,
1.05

4.
Silvio et al (2016)

-3 year
-36 implants

1.06 ±0.24 0.93, 1.15 1.09 ±0.31
0.85,
1.13

5.
S.Rocha et al (2017)

-5 years
-59 implants

0.27 ±0.44 0.26,0.76 0.09 ±0.85
0.07,
0.64

5.
S.Rocha et al (2017)

-5 years
-59 implants

0.27 ±0.44 0.26,0.76 0.09 ±0.85
0.07,
0.64

6.
Laura Lago et al (2018)
-1 to 5 years
-100 implants

-0.17 ±0.67 0.71 0.34 ±0.54 0.33

7.
Ana Messias et al (2019)
- 5 years
-121 implants

0.19 ±0.53 0.33,0.43 0.04 ±0.58 0.03, 0.43
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META- ANALYSIS : 

· Mean difference of the mean bone implant 
contact was calculated for platform switched dental 
implant and platform matched dental implant and 
compared using student T test at confidence interval of 
95%

· Graphically the data was represented as forest 
plot.

· Meta-analysis was done using MEDCALC 
software version 19.1

· In the electronic search, 475 articles were 
identified. Using the key words “platform switched and 
platform matched implants “372 articles were obtained 
after removal of duplicates and 36 full text articles 
were assessed for eligibility based on inclusion criteria. 
29 articles were included in qualitative analysis and 7 
articles were included in the quantitative analysis.

· Pooled estimates from the 7 studies were 
analysed using a continuous random effects model meta-
analysis, the variable analyzed was crestal bone loss 
of implants placed in platform switched and platform 
matched dental implants. 

META-ANALYSIS: CONTINUOUS MEASURE: TABLE – 2 

Variable for studies study_name

1. Intervention groups

Variable for number of cases N

Variable for mean Mean

Variable for SD Sd

2. Control groups

Variable for number of cases N

Variable for mean mean_1

Variable for SD sd1

 

Study N1 N2 Total SMD SE
95% 
CI

t P

Weight (%)

Fixed Random

Enkling 
(2011) 25 25 50 1.259 0.306 0.645 to 

1.873 5.46 12.80

Enkling et 
al(2013) 25 25 50 -0.356 0.281 -0.921 to 

0.208 6.47 13.25

Silvio et 
al(2014) 36 36 72 -0.363 0.235 -0.832 to 

0.106 9.22 14.05
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Silvio et 
al (2016) 36 36 72 -0.107 0.233 -0.572 to 

0.358 9.36 14.08

S.Rocha 
et al 

(2017)
59 59 118 0.264 0.184 -0.0997 

to 0.628 15.10 14.86

Laura 
lago et al 
(2018)

100 100 200 -0.835 0.147 -1.125 to 
-0.545 23.61 15.37

Ana 
messias et 
al (2019)

121 121 242 0.269 0.129 0.0155 
to 0.523 30.76 15.59

Total 
(fixed 

effects)
402 402 804 -0.0722 0.0714 -0.212 to 

0.0679 -1.012 0.312 100.00 100.00

Total 
(random 
effects)

402 402 804 0.000827 0.234 -0.459 to 
0.461 0.00353 0.997 100.00 100.00

TEST OF HETEROGENEITY :

Q 58.8846

DF 6

Significance level P < 0.0001

I2 (inconsistency) 89.81%

95% CI for I2 81.54 to 94.37

FOREST PLOT : 
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FIGURE 1, Forest Plot Depicts the Mean Differences of Marginal Bone Loss between Platform switched 
And Platform matched Implants. 

FUNNEL PLOT: 

FIGURE 2, Funnel Plot For Detection Of Publication Bias 

META-ANALYSIS INTERPRETATION : 

FOREST PLOT : 

· The main outcome of the meta-analysis is a 
forest plot, a graphical display as in figure 1, the X-axis 
(horizontal axis) forms the effect size scale (odds Ratio 
or Relative Risk), plotted on the bottom of the plot. Each 
row except bottom two, represents a study’s effect size 
estimate in the form of a square (black box) the bigger 
the box, the more contribution to the study and a (95%) 
confidence interval and a vertical line which is known as 
the line of no effect / null effect.

· The diamond at the bottom of the forest plot 
shows the results when all the individual studies are 
combined and averaged. The horizontal points of the 

diamond are the limits of the 95% confidence interval 
and are subject to the same interpretation as any of the 
other individual studies on the plot. 

· In this analysis, diamond shape ‘Pooled Data ‘ 
found on the line of no effect which means there is less 
statistical significance or no statistical significance with 
the use of platform switched dental implants compared 
with platform matched dental implants. 

FUNNEL PLOT : 

Funnel plot has the following characteristics, 

· The plot ideally resembles a pyramid or inverted 
funnel, with scatter due to sampling variation. The shape 
is expected because the studies have a wide range of 
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standard errors. If the same size, the studies would fall 
on the horizontal line.

In this analysis, Few studies (3 out of 7) were 
scattered out of the funnel plot it shows that there 
was a possible error in the studies, which may due 
to poor methodological design, inadequate analysis, 
heterogeneity (size of the effect differs according to 
study size) and sampling variation. 

Discussion

Platform switching for maintaining of peri- 
implant bone levels has gained popularity over last few 
years. As philosophies of treatment alter over time, a 
periodic review of different concepts is necessary to 
refine techniques thereby forming a basis for optimum 
treatment. Crestal bone loss is considered an important 
criteria for the evaluation of the implant outcome and 
evidence for the presence or absence of peri-implant 
tissue health. Therefore, efforts were made to preserve 
the peri-implant marginal bone levels stable throughout 
and following the prosthetic loading phase. 

 Platform switching technique is one among the 
various approaches to achieve marginal or crestal bone 
stability. With the platform switching technique, there is 
a close adaptation of soft tissues, increased bone-implant 
contact area, good per mucosal seal, and hence better 
emergence profile is obtained thereby improving the 
esthetics.  

Recently, published systematic reviews and meta-
analyses supported this assumption by confirming the 
effectiveness of the platform switching technique4 
significantly limiting marginal bone resorption around 
dental implants, while the cumulative estimated implant 
success rate was statistically less significant between 
both intervention groups of platform switched and 
platform matched dental implants.

All the studies included in the meta-analysis were 
RCT’s, the analysis of the methodological quality of 
some of them revealed some potential criticisms i.e bias 
for reporting incomplete outcome data, due to dropouts 
or exclusion after randomization, some authors did 
not report the periodontal health status of the patients 
included in the study. 

The platform switching technique and effects of 
platform switching were found via electronic database, 
of which 475 records were found. 36 articles were fully 
assessed for eligibility , 29 met the inclusion criteria for 
the qualitative analysis, and 7 were found eligible for the 
quantitative, to be included in meta-analysis. Considering 
the results of RCT’s included in this meta-analysis, three 
studies stated that the difference of marginal bone levels 
were remarkably in favor of the platform switched group. 
However a statistical analysis has to be done to calculate 
the level of significance, and four studies indicated the 
difference of marginal bone levels was less significant in 
the platform switched group compared to those utilizing 
platform matched implant-abutment connections. 

The possibility cannot be ignored, but it is not known 
whether the loss of marginal bone is a long term process. 
Only drawback is, only few studies are available with 
long term follow up. Moreover, it is debatable whether 
such mean difference may have clinical significance. 
Several hypotheses trying to explain this phenomenon 
have been raised in the literature. Some studies have 
shown that bone resorption around the implant neck does 
not begin until the implant is uncovered and exposed 
to the oral cavity, which invariably leads to bacterial 
contamination of the gap between implant and abutment. 
The bacterial reservoir in the microgap may continuously 
invade the bone through micro-spaces. Toxins produced 
by the bacteria create a zone of toxicity at the level of 
microcap, resulting in peri-implant inflammation and 
typical bone loss upto 1st thread. 

Especially periodontally compromised smoking 
patients with treated periodontitis revealed significantly 
more peri-implant marginal bone loss compared to 
periodontally healthy smokers , therefore smoking and 
the history of periodontitis should be considered risk 
factors for marginal bone loss around dental implants.

However, studies done by Enkling5 et al in 2011, 
Enkling6 et al in 2013, Silvio7 et al 2014, Silvio8 et al 
2016, S.Rocha9 et al in 2017, Laura lago et al in 2018, 
Ana messias10 et al in 2019 cautiously summarized their 
findings, especially on emphasizing the bone-preserving 
effects on platform switched implant and platform 
matched implant. Nevertheless, within the limitations 
of the recently published RCTs included for meta-
analysis presented here, the results of former systematic 



Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4      1513

reviews confirmed, a less significant difference between 
the mean MBL change at dental implants with a PS 
implant – abutment compared to a PM implant-abutment 
configuration. 

Atieh11 et al, in their systematic review and 
meta-analysis involving a total of 10 RCTs, reported 
significantly lower bone loss in implants restored with 
platform switching vs platform matching. 

Annibali12 et al in their systematic review with 
a follow-up of 36 months reported that there is no 
significant difference in implant success rate between 
platform matching and platform switching. Implants 
restored by platform switching showed a lower degree of 
marginal bone loss over time of 0 to 0.99 mm and - 0 to 
2.02 mm for platform matching dental implants. In fact, 
there seems to be a relationship between a higher degree 
of discrepancy and a smaller amount of bone loss.

Herekar13 et al, in their systematic review of 10 
RCTs and 5 controlled clinical trials, showed that 
marginal bone loss around implants restored by platform 
switching was statistically less significant than that of 
implants restored by platform matching −0.34 mm. 
Strietzel et al, in their systematic review and meta-
analysis, reported that most studies showed a favorable 
trend toward platform switching. 

 Santiago14 et al analyzed a total of 17 RCTs 
and 8 prospective studies. This meta-analysis revealed a 
significant reduction in marginal bone loss for implants 
restored with platform switching compared with implants 
restored with platform matching. Another highlight, 
regardless of the P value, is the clinical relevance these 
findings may offer, since the difference between the two 
techniques is seldom greater than 0.5 mm. If possible 
error in the measuring method is taken into account, the 
comparative advantage of bone-level implants restored 
by platform switching over the tissue-level implants 
restored by platform matching may be limited by this 
value. 

The last, as reported by Hsu, Lin, and Wang 15 
(2017), seems to be a crucial factor for the preservation 
of marginal bone levels, contributing to the success of 
the rehabilitations. Notwithstanding that and taking into 
consideration the validity of these results, we believe that 
any patient receiving implants in any healed bounded or 

free end edentulous areas would benefit from the use of 
PS prosthetic components from the early stages of the 
rehabilitation (i.e. from surgery onwards), as long as 
strict hygiene and motivation is practised with follow-up 
programme is done to ensure patient compliance. 

Summarizing the findings of the included 
publications, especially among the RCTs remarkably 
more studies indicated results favoring less significance 
for the use of PS technique to prevent MBL changes. 
Therefore, heterogeneity among the study conditions is 
supposed to have a crucial influence on study outcomes. 

The results of the study in the forest plot suggested 
that the study done by Enkling et al in 2013, Silvio et al in 
2014, had a significant impact on the platform switching 
technique. Whereas study done by Enkling in 2011 , S 
Rocha et al in 2017, Ana messias et al in 2019 had a less 
significant impact in this technique. The pooled estimate 
of the study (diamond shape ) lied in the center of line of 
no effect stating that ,there is less significant difference 
with use of platform switched when compared with 
platform matched dental implants.

Meta-analysis of 7 RCTs revealed a significantly 
less mean MBL change at PS implants compared with 
PM implants, thus confirming the supposed bone level 
stabilizing effect of PS implant-abutment configurations 
at least when considering short-term observations. The 
longest follow-up period within the RCTs was reported 
up to 60 months i.e.5 years by S.Rocha et al. (2017) and 
Laura lago et al (2018). 

Limitations

· First, few clinical studies with less numbers 
of patients were available for data extraction. Second, 
there was not enough evidence from RCT in the selected 
literature. 

The impact of positioning the micro-gap on soft 
tissue margin changes around PS implants lacks 
documentation and may not allow for any conclusions.

Platform Switching may have a positive effect on 
bone preservation in the first year, but after five years, 
the marginal bone change is insignificant, as compared 
to that at one year, around both PS and PM implants.

More homogeneous studies with a longer follow-up 
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are needed to confirm platform switching phenomenon to 
reduce crestal bone resorption, and health of peri-implant 
soft tissue and hard tissue . 

Summary and Conclusion 

· The meta-analysis of 7 RCT’S revealed a 
significantly less mean MBL change at implants with 
a PS – implant –abutment configuration compared 
with PM-implant-abutment design. However, within 
the limitations of the recently available publications 
of the RCT’S and PCCS, the tendency revealing from 
the studies results favors less significance of the PS 
technique to prevent or minimize peri-implant marginal 
bone loss, compared to implants with PM abutments.

· The results of the present study suggest that 
there is a significantly less MBL at implants with 
platform-switching than on implants with platform 
matching. Moreover, precisely designed and appropriate 
clinical trials with larger samples and longer follow-up 
periods are required for literature based evidence. 
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Abstract

This study was conducted in the Al Batool Teaching Hospital in Ba’aqubah in Diyala city, from August 2019 
to December 2019. In children under 10 years patients suffering from diarrhea with different gastrointestinal 
complaints, Stool samples were collected from each patients use for microscopic examination and Culture 
and sensitivity test. Diarrheal diseases are major problem of developing countries. Though precise data on 
childhood mortality associated with diarrheal diseases in Iraq is not available, it has been estimated that 
approximately 25% of child death are associated with diarrheal disease, particularly acute diarrhea. The 
purpose of this study was to detect causative agent of acute diarrhea in children less than 10 years of age. 
With the study of sensitivity to certain antibiotics. Bacterial pathogen infected cases 30 (60%) male and 
20(40%) female, among the total enrolled cases the Escherichia coli was 30(60%), Klebsiella species was 
17(34%) and kluyvera ascorbate species was 3 (6%).also the study detected that bacterial infection was 
found to be of highest percentage, 26(52%) in the age group less than 1year, The least infection2 (4%) was 
found in group between7-8. There were no detectable cases of bacterial infection among the age group of 
9-10 years in this study.Amikacin showed efficacy in 26(96.6%) isolates of E.coli species, also showed 
efficacy in 16(94.1%)isolate of Klebsiella spp.Amikacin,cefepime,meropenem,gantamicin showed efficacy 
in 3(100%)isolate of Kluyvera ascorbate.

Keywords: Abdominal infection, Kluyvera ascorbate, Diarrhea in children, Klebsiella

Introduction

Diarrhea is defined by World Health Organization 
(WHO) as having 3 or more loose or liquid stools per 
day or as having more stools than is normal for that 
person (1). Acute diarrhea, defined as an increased 
frequency of defecation (three or more times per day or 
at least 200 g of stool per day lasting less than 14 days, 
may be accompanied by nausea, vomiting, abdominal 
cramping, clinically significant systemic symptoms, or 
malnutrition(2) .

Diarrhea is an important cause of morbidity and 
mortality in children from developing countries. 
Children less than ten years of age have 3.3 diarrheic 
episodes per year, and more than one-third of the deaths 
in this age group are associated with diarrhea. Therefore, 
every year there are approximately billion diarrheic 
episodes and 4 million deaths in children less than five 

years of age (most from 6 months to 12 years) caused by 
this disease (3). 

Kluyvera is a gram negative bacillus a. This 
bacillus which could be localized in the respiratory 
tract, gastrointestinal system and urinary tract has been 
observed to cause to clinically severe disease in various 
anatomic localizations in the last 30 years. It was 
shown to be a new member of the Enterobacteriaceae 
family using molecular methods and deoxyribonucleic 
acid (DNA) hybridization technique (4). There are four 
Kluyvera species which have been defined until the 
present time including K. ascorbata, K. cryocrescens, 
K. georgiana and K. cochleae. Kluyvera is a small, 
Peritrichous, mobile, oxidase negative, catalase positive 
gram negative bacillus and ferments glucose (5).

Kluyvera Ascorbata is a gram negative microorganism 
belonging to the family Enterobacteriaceae. Although 

DOI Number: 10.37506/ijfmt.v14i4.11758
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it causes infections infrequently, it is responsible for 
causing a wide range of infections including severe 
sepsis (6). Kluyvera is a relatively newly described 
member of the Enterobacteriaceae family that rarely 
causes infections in humans. In the pediatric population, 
it is described in association with clinically significant 
infections ranging from urinary tract infections to sepsis 
with multiorgan failure (7).

 The factors related to higher prevalence of 
diarrhea are lack of education of mother, lack of 
exclusive breastfeeding, breastfeeding for less than 
1 year, roundworm infestation, nutritional status, 
immunization status, female sex, literacy, personal 
hygiene, overcrowding, garbage disposal, source of 
water supply, and toilet facility (8). In China, diarrhea 
is the most common reason for children to visit health‐
care clinics, and the antibiotic resistance has become a 
growing problem due to misuse of antibiotics (9).

 In many hospitals in developing countries lacking 
clinical microbiology laboratories, the cause of diarrhea 
in children is unknown. The seasonality of specific 
enteropathogens such as rotavirus or some parasites has 
been reported (10). 

The aim of this study was to determine the 
prevalence of enteropathogens, including bacteria, virus, 
and parasites, causing diarrhea among children less than 
five years old in during the dry and rainy seasons .The 
main etiology of the diarrhea is related to a wide range 
of bacteria (such as Campylobacter jejuni, Escherichia 
coli, Salmonella spp., Vibrio cholerae, Yersinia 
enterocolitica, and Aeromonas spp.), enter parasites 
(Giardia spp., Cryptosporidium spp., and Entamoeba 
histolytica), and viruses (adenovirus, Norwalk virus, and 
rotavirus) (11).

Microbial Identification

 After many years of experience, Appeared Vitek 
2 –compact (biomerieux) device as a reference in terms 
of identification of microorganisms. used to analyze 
the samples and obtains the results. Offering both 
manual and automated solutions, adapted to guarantees 
rapid, accurate and standardized results for all types of 
specimens, thus optimizing workflow of microbiology 
labs. Stool sample was collected in a sterile container. 
Rapid reliable identification of these organisms is 

essential for accurate diagnosis and prompt effective 
treatment. We evaluated the ability of the VITEK 2 
system (biomerieux, Inc., Hazelwood, Mo.) to identify 
these organisms rapidly and accurately(12). 

 Each organism suspension was prepared from 
the growth of pure cultures of bacteria cultivated on 
plates containing Trypticase soy (TSA) agar with 5% 
sheep blood and incubated overnight at 35°C. Bacterial 
cells were suspended in 2.5 ml of a 0.45% sodium 
chloride solution. The suspension used in the VITEK 
2 system was adjusted to a McFarland standard of 0.5 
by using a Densicheck (bioMérieux). The Biomerieux 
DensiCHEK Plus instrument is for use with VITEK and 
VITEK 2 systems to measure the optical density of a 
microorganism suspension in McFarland units (13). 

Antibiotic sensitivity test:

 Emergence of Antimicrobial Resistance and the 
Rationale for Performing Susceptibility Testing

The performance of antimicrobial susceptibility 
testing by the clinical microbiology laboratory is 
important to confirm susceptibility to chosen empirical 
antimicrobial agents, or to detect resistance in individual 
bacterial isolates. Empirical therapy continues to be 
effective for some bacterial pathogens because resistance 
mechanisms have not been observed. Susceptibility 
testing of individual isolates is important with species 
that may possess acquired resistance mechanisms (e.g. 
members of the Enterobacteriaceae, Pseudomonas 
species, Staphylococcus species, Enterococcus species, 
and Streptococcus pneumoniae) (14).

 An important task of the clinical microbiology 
laboratory is the performance of antimicrobial 
susceptibility testing of significant bacterial isolates. 
The goals of testing are to detect possible drug resistance 
in common pathogens and to assure susceptibility to 
drugs of choice for particular infections. The most 
widely used testing methods include broth microdilution 
or rapid automated instrument methods that use 
commercially marketed materials and devices. Manual 
methods that provide flexibility and possible cost 
savings include the disk diffusion and gradient diffusion 
methods. Each method has strengths and weaknesses, 
including organisms that may be accurately tested 
by the method. Some methods provide quantitative 
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results (e.g., minimum inhibitory concentration), and 
all provide qualitative assessments using the categories 
susceptible, intermediate, or resistant. In general, current 
testing methods provide accurate detection of common 
antimicrobial resistance mechanisms. However, newer 
or emerging mechanisms of resistance require constant 
vigilance regarding the ability of each test method to 
accurately detect resistance (15) .  

Material and Methods

Patients and samples.

 This study was a cross-sectional study conducted 
at AL-Batool Teaching Hospital, Department of 
Microbiology-Laboratory consent was obtained from 
the children’s parents or guardian before enrollment. A 
total of 50 stool samples were collected from the children 
under 10 years of age visiting AL- Batool Children’s 

Hospital, Ba’aqubah, Diyala Proven with acute diarrhea 
in the periods between Augast 2018 to December 2018. 
From each participating children, clinical data were 
obtained and stool sample was collected in a sterile 
container. Vitek 2 –compact (biomerieux) device used 
to analyzed the samples and obtain the results (16) . 

Statistical Analysis

Data of current study analyzed by using Chi-
square- x2 test to compare between percentages.A level 
of significance of a=0.05 was applied to the test. (Spss 
v.22) programs used analyzed current data. 

Rusults

Bacterial pathogen infected were 50 (100%) totaled 
cases, 30 (60%) among of theme were male, while the 
remaining 20(30%) were female, as shown in table. 1 

Table 1.gender distribution of diarrheal cases.

Gender N(%)

Male 30(60%)

Female 20(30%)

Bacterial infection was found to be of highest, 26(52%) in the age group less than 1year. The least infection2 
(4%) was found in group between 7-8. There were no detectable cases of bacterial infection among the age group of 
9-10in this study. Statistical analysis showed that there were very significant different (p<0.001) in distribution of 
bacterial infection as shown in table 2 

Age groups  No.   % 

Less than one year 26 52%

1-2  11 22%

3-4   7 %14

5-6   4 %8

7-8   2 %4

9-10   0 %0
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Table 2. Age distribution of diarrheal cases.  

Among the total enrolled cases the Escherichia coli was 30(60%), Klebsiella species was 17(34%) and kluyvera 
intermedia species was 3 (6%) .NO Shigella or salmonella detected in this study. Statistical analysis showed that 
there were very high significant different (p<0.001) in distribution of bacterial infection as shown in table.3

Table3.distribution of bacterial pathogen.

Type of organism NO. (%)

Escherichia Coli 30(60%)

Klebsiella SPP. 17(34%)

Kluyvera Ascorbata 3(6%)

Among the Escherichia coli Amikacin resistance showed the highest 26(96.6%) efficacy, followed by Meropenem 
which showed 23(76.6) efficacy, while the least efficacy showed by Ampicillin 3(10%) .Statistical analysis showed 
a very high significant different in antibiotic sensitivity (p<0.001)as in table.4 

 Table 4.antimicrobial sensitivity of E.coli spp (n=30) 

Antibiotics  Sensitive No. (%) Resistance No. (%)

Ampicillin  3(10%) 27(90%)

Amoxicillin  17(56.6%) 13(43.4%)

Cefuroxime  18(60%) 12(40%)

Cefoxitin  22(73.3%) 8(26.7%)

Cefixime  18(60%) 12(40%)

Ceftazidzme  9(30%) 21(70%)

Ceftriaxone  13(43.3%) 17(56.7%)

Amikacin  29(96.6%) 1(3.4%)

Meropenem  23(76.6%) 7(23.4%)

Gentamycin  20(66%) 10(33.4%)

Ciprofloxacin  18(60%) 12(40%)

Trimethoprime/sulfamethaxazol 7(23.3%) 23(76.6%)

In Klebsiella spp, Amikacin showed efficacy in 16 (94.6) of cases, followed by cefoxitin which was résistance 
only in 3(17.7) cases, the least efficacy showed by ampicillin 4(23.5%) and Trimethoprim\sulfamethaxazol which 
was sensitive in 6(35.2%). statistical analysis showed a significant different in antibiotic résistance (p<0.05) as in 
table.5  
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Table 5.antimicribial sensitivity pattern of Klebsiella spp (n=17). 

Antibiotics   Sensitivity No. (%) Resistance No. (%)

Ampicillin  4(23.5%) 13(76.5%)

Amoxicillin  8(47%) 9(53%)

Cefurxime  7(41.1%) 10(58.9%)

Cefoxitin  14(82.3%) 3(17.7%)

Cefixime  8(47%) 9(53%)

Ceftazidzme  7(41.1%) 10(58.9%)

Ceftriaxone  7(41.1%) 10(58.9%)

Amikacin  16(94.1%) 1(5.9%)

Meropenem  13(76.4%) 4(23.6%)

Gentamycin  12(70.5%) 5(29.5%)

Ciprofloxacin  12(70.5%) 5(29.5%)

Trimethoprime/sulfamethaxazol 6(35.2%) 11(64.8%)

Among Kluyvera ascorbata Cefepime, Meropenem, Gentamicin and Amikacin were sensitive in all cases 
3(100%) ,Tetracycline showed no sensitivity in all case, table 6.

Table 6.antimicribial sensitivity pattern of Kluyvera intermediate (n=3)

Antibiotics Sensitive No. (%) Resistance No. (%)

Piperacillin/tazobzctam 2(66.6%) 1(33.4%)

Ceftazidzm 2(66.6%) 1(33.4%)

Cefixime 3(100%) 0(0%)

Meropenem 3(100%) 0(0%)

Gentamicin 3(100%) 0(0%)

Amikacin 3(100%) 0(0%)

Ciprofloxacin 2(66.6%) 1(33.4%)

Tetracycline 0(0%) 3(10%)

Trimethoprime/sulfamethoxazole 1(33.4%) 2(66.6%)

Piperacillin 2(66.6%) 1(33.4%)
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Discussion  

 The e bacterial pathogens were found to be a 
significant cause of acute diarrhea. However, while 
diarrheal diseases are prevalent in all ages, they are often 
more severe among children due to their small body size, 
and rapid ability to become dehydrated (17). 

 In this study out of 50 cases enrolled 30were male 
and 20were female. Higher positivity rate among boys 
was in agreement with the numerous studies . This high 
prevalence associated with males may be related to the 
reality that male children more active than females. 
Moreover, they spend longer period outside the home 
and they were more in contact with environmental 
conditions than females. This makes them more liable 
to infection than females (18). Children below 10 years of 
age were enrolled in this study. The maximum number 
of samples were from the age group of less than 2 years 
in which the age group of less than 1 years constitutes 
maximum number 26 (52%)followed by the age group 
of 1-2years 11(22%). Similar result was also found by 
Moyo et al.(21) . Escherichia coli were detected in 30 
(60%) of cases with Similar results were also reported 
by several other investigators (19).

 In our study Klebsiella spp detected in 17(34%) of 
cases. A comparable studies also found (23).Kluyvera 
ascorbata detected in 3(6%) of cases ,studies showed 
that, diarrheal infections caused by kluyvera spp have 
been reported in neutropenia and non-neutropenia 
patients ,in patients with underlying malignant neoplasm 
and in those without any known disease process ,with 
or without antimicrobial therapy. This suggests the 
presence of poorly understood host conditions that can 
predisposed a person to opportunistic infection with 
kluyvera ascorbate (20). 

 No Vibrio spp. was isolated in this study. The spread 
pattern of Vibrio spp. suggested water borne infection 
in rainy seasons, although the quantity of water is large 
in the rainy season most water are contaminated with 
excreted microorganisms from water surface runoff (21) .

 While discussing about the antibiotic sensitivity 
profile, among Escherichia coli Among the Escherichia 
coli, Amikacin showed the highest 26(96.6%) efficacy, 
followed by Meropenem which showed 23(76.6), 
Cefoxitin 22(73.3%), ciprofloxacin 18(60%) efficacy, 

while the least efficacy showed by ampicillin 3(10%) of 
cases, . According to Kaminski et al.(28) . Ciprofloxacin 
was 100% effective against E. coli and 50% of 
isolates were resistant to Ampicillin and Al Gallas 
et al. (6). showed that isolates 20.4% isolates resistant 
to Ampicillin. Among Klebsiella Amikacin showed 
efficacy in 16(94.6) of cases, followed by Cefoxitin which 
was résistance only in 3(17.7) cases, the least efficacy 
showed by ampicillin 4(23.5%) and Trimethoprime\
sulfamethaxazol which was sensitive in 6(35.2%),study 
by Chris Rowe Tatted et al. (2017) kany) . showed 
that Amikacin sensitive in 66% of isolate,ampcilin 
in 51% cases, while Trimethoprime\sulfamethaxazol 
39% sensitive. In total identified cases of kluyvera spp 
Cefepime, Meropenem, Gentamicin and Amikacin were 
sensitive in all cases 3(100%), Tetracycline showed no 
sensitivity in all cases, Similar result showed by Eda 
Karadag Oncel et al. (2015) (9).  

Conclusions

 The study indicated that the frequency of diarrhea 
was higher in male children compared to female 
children. Amikacin, gentamycin, were the most effective 
antibiotics while Ampicillin

Were the least effective antibiotics in vitro against 
the bacterial isolates. E.coli species were common 
among the bacterial pathogen causing acute diarrhea in 
children less than 10 years of age. These children can 
become a source of outbreaks. So the awareness on 
prevention of the infectious diseases, improving hygiene 
should be implicated to reduce the burden of infectious 
diseases. 
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Abstract 

The current study was to investigate the effect sesame oil (Sesamum indicum L) on glycosylated hemoglobin, 
blood glucose, Malondialdehyde, semen and hormonal parameters, in addition the histopathological 
changes on pancreas in diabetic pigs. The physiological indices were examined in control, diabetic and oil 
treated diabetic pigs. Eighteen male pigs were randomly assigned into three groups, group one as control, 
group two diabetic as positive control and group three diabetic treatment with sesame oil at dose (1ml/kg) 
orally, after 30 days whole blood samples were collected to measure the hemoglobin A1c and other samples 
were separated into serum for blood glucose and MDA and hormonal assays. Epididymal taken for sperm 
parameters examined, all animals were sacrificed and pancreas was taken for histological study. Outcomes 
of this study indicate that significantly reduction in serum Malondialdehyde level in associated with lowered 
levels of blood glucose and hemoglobin A1c, While, significantly elevation in serum testosterone, FSH 
and LH levels accompanied with the improved spermatogenesis were observed in group treated with the 
sesame oil. In addition, the a significant islet langer hans restoration was notable. Conclusion: The oil has 
antioxidant and ameliorated effects on pancreatic function and markedly improved sperm profile. 

Key words: Sesame oil, hemoglobin A1c, Malondialdehyde, Hormones, male pigs  

 Introduction

 Diabetes is a chronic metabolic disease that 
represents a major public health problem because 
of the current lifestyle and dietary habits. Type one 
caused by deficiency in insulin production, type two 
by ineffectiveness of insulin, clinical and preclinical 
evidence suggests that diabetes is associated with 
oxidative stress leading to imbalance of oxidant/
antioxidant (1). The pathophysiology of diabetes involves 
several interrelated mechanisms, elevated blood glucose 
induces auto-oxidative glycosylation, formation of 
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glycation product, activates protein kinase-C, increases 
polyol pathway activity and hexosamine flux, which are 
the key components of the cascade, these pathways are 
responsible for the generation of reactive oxygen species 
which ultimately contribute to oxidative stress (2).

Sesame( Sesamum indicum Linn.) belongs to the 
family – Pedaliaceae, Sesame is widely used in food, 
nutraceutical, pharmaceutical and industry in many 
countries because of its high oil, protein and antioxidant 
contents and chemo-preventive agents, some of 
which have been attributed to a group of compounds 
called lignans such as sesamin, sesamolin, sesaminol, 
sesamolinol and tocopherol, which are known to play 
an important role in the oxidative stability, nutritional 
antioxidant and medicinal properties. hence, it uses 
against health problems(3). Sesame seeds are also contain a 
good type of monounsaturated and polyunsaturated fatty 
acids highly nutritious, rich in vitamins and a good source 
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of minerals(4). The work aimed to evaluate the effects 
of sesame oil on the Malondialdehyde (MDA), fasting 
blood glucose and glycosylated hemoglobin(HbA1c), 
testicular function (epididymal sperm and hormones 
parameters) and histological changes in pancrease of 
diabetic male guinea pigs.  

 Materials and Method

 Oil extraction: White sesame seeds(Sesamum 
indicum L.). were purchased from a local market in Basra 
city, and oil extracted from seeds by Soxhlet apparatus 
as described by(5)  

 Experimental protocol 

 Eighteen, healthy adult male guinea pigs weighed 
between (900-1000) gm, they were managed and housed 
in suitable cages under optimum conditions 12 hours 
light/ dark cycle and temperature of 25 ±3°C in the 
animal house of the College of Veterinary Medicine / 
University of Basra. 

Pigs were randomly distributed into three groups, 
consisting 6 of pigs per group the treatment continued 
for 30 days as follows. 

Group I : pigs were orally given( 1ml/ kg) of normal 
saline daily serving as (negative control). 

Group II: pigs in this group were treated with single 
dose of alloxan monohydratem according to method (6), 
diabetic pigs similarly given( 1ml/kg) of normal saline 
daily serving as( positive control). 

Group III: the diabetic animals orally received (1ml 
kg) of sesame oil daily, the dose was chosen as described 
by (7) . 

 Pigs in the fasted state and under light ether 
anesthesia, whole blood samples were collected at thirty 
days of study through heart puncture technique, blood 
samples were used for the hemoglobin A1c assayed 
according to(8) . Other blood samples were separated into 
serum was used for determination malonaldialdehyde 

according to(9) blood glucose level was measured by 
method(10) Testosterone level was determined according 
to(11), FSH and LH concentrations assayed as described 
by (12). Directly after blood collection, testes carefully 
excised for semen examination, animals were sacrificed, 
pancreas carefully excised for histological study.

Seminal analysis

Spermatozoa concentration and live spermatozoa 
percentage were counted according to(13), Percentage 
motility of sperm was estimated by drop of the sperm 
suspension that placed on glass slide covered by a 
coverslip and also degree of individual motility of 
spermatozoa was recorded. 

Histological preparation: The pancreas was 
removed from all groups, small specimens of pancreas 
immediately fixed with 10% buffered formalin 
solution, the fixed tissues prepared according to (14), for 
histological examination.

Statistical analysis: analysis was done by one way 
analysis of variance (ANOVA). Data were expressed 
as means ± standard error (Means±SE). P a Value less 
than 0.05 (P<0.05) were considered to be statistically 
significant.  

Results

Table (1) shows that the MDA level is a good indicator 
for evaluating oxidative stress in diabetes. The results 
explain that there is a significant ( P < 0.05) increased 
in serum MDA level in associated with the significantly 
(P<0.05) increased in serum glucose concentration and 
hemoglobinA1c in diabetic pigs compared with control 
group. While, the significantly ( P < 0.05 ) reduction in 
serum MDA level accompanied by significantly ( P < 
0.05) decreased in levels of glucose and hemoglobinA1c 
were observed in treated group with sesame oil when 
compared with diabetic and control groups.
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Table(1): Serum malondialdehyed (MDA), blood glucose and hemoglobinA1c(HbA1c) levels from control 
group, diabetic group and diabetic group treated with sesame oil (Sesamum indunic L)

Groups
 MDA

 µ mol/l
Blood glucose

 Mg/dl
 HbA1c 

 %

 Negative control 0.45±0.01 c 109.23±1.66 c  4.2±0.02 c

 Positive control  2.03±0.05 a 236.20±2.35 a  7.4±0.06 a

 Treatment 0.49 ±0.02 b 119.67 ±1.9 b  4.5±0.04 b

The different letter means statistically differences at the (p < 0.05) level as compared with control group. Values 
are expressed as mean ± SE 

Table(2)The results indicate that significantly (P< 0.05) decreased in sperm concentration sperm, motility and 
live sperm percentage in diabetic group compared to control group. Whereas, showed significantly(P< 0.05) elevation 
of the sperm concentration accompanied by significantly (P< 0.05) increase in motility and live sperm percentage for 
approach the control values in group treated with sesame oil when compared with diabetic group..   

Table(2): Concentration of sperm, motility and live percentageof sperm from control group, diabetic 
group and diabetic group treated with sesame oil ( Sesamum indunic L) 

 Groups
 Sperm concentration

x106 mm3
 Sperm

 Motility %
 Live sperm

 Negative control 155.3±3.2 a 88.29±1-80 a 74.14±3.4 a

 Positive control
 80.32 ±1.47 c 48.44±2.26 c  33.25±1.08 c

 

 Treatment 149.16 ±2.48 b 85.16 ±3.33 b
 

 70.43±1.2 b 
 

The different letter means statistically differences 
at the (p < 0.05) level as compared with control group. 
Values are expressed as mean ± SE 

The data explained that testosterone, FSH and 
LH levels significantly decrease (P<0.05) were also 
observed in the diabetic group compared to control 

group. While, the outcomes indicated that significantly 
(<0,05) increased in serum testosterone, FSH and LH 
levels in group treated with sesame oil compared with 
diabetic group in table(3).
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Table(3 ):Serum testosterone. follicle stimulating hormone and luteinizing hormone from control group, 
diabetic group and diabetic group treated with sesame oil( Sesamum indunic L) 

 Groups
Testosterone

 ng/ml   
 FSH
 ng/ml

 LH
 ng/ml

Negative control 11.26±0.06 a  22.02±0.21 a  4.12±0.61 a

Positive control  6.99±0.37 c  11.96±0.13 c  1.76±0.2 c

 Treatment  9.78±0.42 b 19.88±0.13 b  2.89±0.43 b

The different letter means statistically differences at the (p < 0.05) level as compared with control group. Values 
are expressed as mean ± SE 

Histological Findings

The histo-pathological alteration were observed in the pancreas from pig treated with alloxan (150mg/kg B.W) 
show presence of vacuolation of islet (Fig.2). as compared with negative control. Whereas, showed the restoration in 
the islet of the pancreas within normal limits in diabetic pigs treated with 1ml /kg of sesame oil (Fig.3). as compared 
with positive control.
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 Discussion

Our current study demonstrated that sesame oil 
administration affecting on the oxidative stress this may 
be due to the prevention of the entering of glucose into the 
polyol pathway leading to an increased NADPH/ NADP 
ratio and prevent glycation end products(15). On the 
other hand, administration of sesame cause a significant 
reduction in malondialde hyde (MDA) content due to the 
sesame oil has the most powerful antioxidant properties 
on free radicals(16). our results agreement with (17) stated 
that the sesame oil can inhibited lipid peroxidation, 
significantly improved activity of the antioxidant 
enzymes and reduced glutathione (GSH) content may 
be attributable to presence of the natural antioxidant and 
gammatocopherol lignin fraction in sesame oil which 
are play an important role in its oxidative stability and 
antioxidant activity. The results indicate that sesame 
oil (Sesamum indicum )has hypoglycemic effect of 
diabetic animal this may be attributed to sesame oil 
induce hypoglycaemia by increasing the glycogen 
deposition in the liver and by increasing the secretion 
of insulin from pancreas, (18).The results are similar with 
findings obtained by(19) showed that bioactive molecules 
present in Sesamum indicum extract may probably 
possess insulin- like effect or stimulate the β cells of 
the pancreas to produce insulin which in turn lowers the 
blood glucose level.

 The HbAIC level significantly increased in 
diabetic group suggesting glycosylation of Hb in the 
presence of hyperglycaemia, glycosylated Hb shows 
reduced affinity to oxygen a process that aid free radical 
release (20). Our current findings, prominent decrease 
in HbAIc concentration was observed in treated group 
with sesame oil indicating decrease in blood glucose 
level and recovery to Hb. Results agreement with the 
(21) demonstrated that sesame administration cause to 
significantly decreased in the glycosylated hemoglobin 
level which could be due to an improvement in insulin 
secretion from the remnant pancreatic beta cells in 
diabetic rats. From our experiment showed decreased 
in sperm concentration, sperm motility, live sperm in 
diabetic pigs. The results in agree with(22) stated that 
hyperglycemia is usually accompanied by extensive 
disturbances in the metabolism of glucose and fatty 
acids, the lipid peroxidation in the testis and epididymal 
that lead to the impacts of sperm concentration, sperm 

motility, viability and abnormalities. In the present 
study showed that the sesame oil treatment could be 
improved sperm concentration and sperm motility this 
effect of sesame oil may be due to its potent antioxidant 
properties.(23). The results agree with previous studies 
have indicated that treatment with antioxidants 
decrease the radical oxygen and improve the testicular 
dysfunction and subsequently ameliorate fertility in 
diabetic patients (24). From our study show significantly 
decrease in testosterone, FSH and LH levels of diabetic 
group. testosterone production and leydig cells function 
are diminished in insulin-dependent diabetes due to the 
absence of is possible to affect the stimulatory effect 
of insulin on leydig cells and to an insulin –dependent 
decrease in FSH, which in turn decreases LH levels (25). 
These findings agree with reported by(26) who found 
reduced in serum FSH,LH and testosterone levels 
suggesting leydig and sertoli cells which decrease 
with insulin deficiency and defects in insulin secretion 
may change testicular and accessory sexual glands 
function. The treatment with sesame oil that cause to 
increase levels of testosterone, FSH and LH hormones, 
this alteration in levels of hormones is attributed to the 
antioxidant nature of sesame oil that is possible to affect 
the biosynthesis of hormones balance (27).These results 
agree with reported by(28) who found that the sesame 
oil contains effective compound which cause to higher 
protein receptors or lignans also this lead to elevated in 
the FSH level, this effect is possible to return to the direct 
effect on the brain through the pituitary- hypothalamus 
axis in stimulating the secretion of hormones librated 
gonadotropin releasing hormones(GnRH). 

Conclusion

Sesame oil has antioxidant and ameliorated effects 
on pancreatic function and markedly improved sperm 
profile.   
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 Abstract

Aim of study: To determine the prevalence of maternal and fetal outcomes in PROM among term pregnant 
women and to discover the risk factors that increase the rate of PROM.

Patients and Methods: A cross sectional study included 80 pregnant women diagnosed with term PROM 
(after 37 weeks of gestation) and gave birth in the hospital or attended to labor ward with leaking of 
liquor before onset of labor and delivered at our labor ward. Information about maternal age, occupation, 
gestational age, residence, parity, mode of delivery, antenatal care visits, duration of PROM, and postpartum 
complications as sepsis or hemorrhage. Information regarding neonates’ Apgar score at 1 and 5 minutes, 
birthweight, admission to neonate intensive care unit. 

Results: In this study, 35% of them showed unfavorable outcome, 16.3% of mothers complained from 
postpartum hemorrhage; 21.2% of neonates were admitted to NICU; and 15% of babies were weighing < 
2.5 kg. The highest prevalence of unfavorable maternal outcome in this study was seen among women living 
in rural area (45.5%), in those who didn’t receive ANC (31.6%), and in those who had PROM for 24 hours 
or more (29.4%). Unfavorable fetal outcome in this study was seen among women who didn’t receive ANC 
(36.8%), and in those who had PROM for 24 hours or more (33.3%).

Conclusion: Unfavorable maternal or fetal outcome is not uncommon among women with PROM. 
Prolonged duration of PROM and lack of ANC visits were a significant associated factors. So, an early 
accurate diagnosis of PROM is essential for favorable outcome in pregnancy and thus it decreases the 
maternal and fetal morbidity.

Keywords: Term PROM, maternal, fetal, mortality, Iraq. 

 Introduction

Premature rupture of the membranes (PROM) is 
usually defined as rupture of membranes at any time 
before the onset of uterine contractions. PROM which 
occurs after 37 weeks of gestation is named term PROM, 
whereas; PROM which occurs prior to 37 weeks of 
gestation is named preterm PROM (1). The latent period 
is defined as the duration from rupture of the membranes 

until the onset of true labor which is the key factor for 
determining maternal and fetal outcome (2). Term rupture 
of the membranes (PROM) is one of the most common 
and controversial problems facing the obstetricians 
(3). At term, PROM complicates approximately 8% of 
pregnancies over the world (4). It has no known etiology 
but, sub clinical infection has been postulated (5). Other 
workers suggested that the rupture of membrane is related 
to factors other than infection, membrane dysfunction on 
a molecular level, collagen destruction, and programmed 
cell death in fetal membranes (6). PROM is linked to 
significant maternal and fetal morbidity and mortality. It 
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has been shown to be the cause of 18%–20% and 21.4% 
of prenatal mortalities and morbidity respectively (7). 
The key factor in the fetal and maternal outcome is that 
the diagnosis of pre-labor rupture of membranes must 
be established. In most instances, either it is obvious 
from the escape of clear amniotic fluid from cervix or 
by simple laboratory test like detection of fern pattern/
Litmus paper test (8). Maternal complications include 
intra-amniotic infection, which occurs in 13%–60% 
of women with PROM, placental abruption, and 
postpartum endometritis. While preterm birth, infection, 
hypertensive disease, and asphyxia are cited as the most 
common contributors to maternal and fetal mortality 
in developing countries (9, 10). The three causes of fetal 
death associated with PROM are sepsis, asphyxia, 
and pulmonary hyperplasia. Women with intrauterine 
infection deliver earlier than non-infected women, and 
infants born with sepsis have a mortality rate four times 
higher than those without sepsis do (11). Diagnosis and 
proper management is very important to limit various 
fetal and maternal complications generally due to 
infection (7). The maternal and fetal outcome in PROM 
is very important to decrease morbidity and mortality 
for both the mother and the child and for prevention of 
complications. So, the aim of this study is to determine 
the prevalence of maternal and fetal outcomes in PROM 
among term pregnant women and to discover the risk 
factors that increase the rate of PROM in a sample 
admitted to the delivery room in Al-Yarmouk Teaching 
Hospital.  

Patients and Methods

Study design, setting: This was a cross sectional 
study that was conducted in the Department of Obstetrics 
and Gynecology at Al-Yarmouk Teaching Hospital 
during the period from 1st of Feb 2019 till end of Jan 
2020.

Study Population and sample size: The study 
included 80 pregnant women diagnosed with term 
PROM (after 37 weeks of gestation) and gave birth in the 
hospital or attended to labor ward with leaking of liquor 
before onset of labor and delivered at our labor ward. 
Pregnant women diagnosed with multiple gestation, had 
fetus with malformations, and any comorbidity with 
term PROM were excluded from this study. Assessment 

and estimation of gestational age was done depending on 
the date of last menstrual cycle, and / or early ultrasound 
scan.

In this study, the outcome variables were maternal 
and fetal outcomes, which was divided into two groups: 

1. Favorable group (when the mother and neonate 
discharged from the hospital without complications).

2. Unfavorable group (when the mother or neonate 
died or experienced complications).

Data collection: We told all the pregnant women 
about the nature of the study and verbal consent was 
taken from them. Information about maternal age, 
occupation, gestational age, residence, parity, mode of 
delivery, antenatal care visits, duration of PROM, and 
postpartum complications as sepsis or hemorrhage. 
Information regarding neonates’ Apgar score at 1 and 
5 minutes, birthweight, admission to neonate intensive 
care unit, 

All enrolled women underwent a general 
examination, vital signs (systolic and diastolic blood 
pressure), abdominal and obstetric examination, 
laboratory investigation and sonographic examination.

Statistical Analysis

The data analyzed using Statistical Package for 
Social Sciences (SPSS) version 25. The data presented 
as mean, standard deviation and ranges. Categorical data 
presented by frequencies and percentages. Chi square 
test was used to assess the association between maternal 
and fetal outcome and certain information. A level of P – 
value less than 0.05 was considered significant.  

Results

In this study, 80 pregnant women were enrolled. 
Maternal age was ranging from 17 to 43 years with a 
mean of 26.3 ± 7.23 years. Most of them lived in urban 
area (86.3%); 60% were housewives; 67.5% were prim 
gravida; 52.5% received ANC; 63.7% had PROM for 
more than 24 hours; and 72.5% of them delivered by 
vaginal delivery as shown in table (1).  
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Table 1: Distribution of study patients by general information

Variable No. (n= 80) Percentage (%)

Age (Years)

< 20 13 16.3

20 - 29 39 48.8

30 - 39 22 27.5

≥ 40 6 7.4

Residence

Urban 69 86.3

Rural 11 13.8

Occupation

Housewife 48 60.0

Employee 24 30.0

Student 8 10.0

Parity

Primi 54 67.5

Multiparty 26 32.5

ANC visit

Yes 42 52.5

No 38 47.5

Duration of PROM to delivery

< 24 hrs. 29 36.3

≥ 24 hrs. 51 63.7

Mode of delivery

Vaginal delivery 58 72.5

Caesarean section 22 27.5
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Figure 1 showed the prevalence of unfavorable maternal and fetal outcome. We noticed that 35% of them 
showed unfavorable outcome.

Figure 1: Prevalence of unfavorable maternal and fetal outcome 

In this study, 16.3% of mothers complained from postpartum hemorrhage; 21.2% of neonates were admitted to 
NICU; and 15% of babies were weighing < 2.5 kg as shown in table (2). 

Table 2: Distribution of study patients by outcome

Outcome No. (n= 80) Percentage (%)

Maternal complication

No 63 78.7

Postpartum hemorrhage 13 16.3

Sepsis 4 5.0

Fetal complication

No 60 75.0

NICU admission 17 21.2

Death 3 3.8

Birthweight (Kg)

< 2.5 12 15.0

≥ 2.5 68 85.0

As shown in table (3), the highest prevalence of unfavorable maternal outcome in this study was seen among 
women living in rural area (45.5%), in those who didn’t receive ANC (31.6%), and in those who had PROM for 24 
hours or more (29.4%) with a significant association between prevalence of unfavorable maternal outcome and all of 
residence (P= 0.034), ANC visit (P= 0.031) and duration of PROM to delivery (P= 0.017). 
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Table 3: Association between maternal outcome and certain characteristics

Variable
Maternal outcome Total (%)

n= 80
P - ValueUnfavorable (%)

n= 17
Favorable (%)

n= 63

Age (Years)

< 20 4 (30.8) 9 (69.2) 13 (16.3)

0.272
20 - 29 5 (12.8) 34 (87.2) 39 (48.8)

30 - 39 7 (31.8) 15 (68.2) 22 (27.5)

≥ 40 1 (16.7) 5 (83.3) 6 (7.4)

Residence

Urban 12 (17.4) 57 (82.6) 69 (86.3)
0.034

Rural 5 (45.5) 6 (54.5) 11 (13.8)

Occupation

Housewife 8 (16.7) 40 (83.3) 48 (60.0)
0.355

Employee 6 (25.0) 18 (75.0) 24 (30.0)

Student 3 (37.5) 5 (62.5) 8 (10.0)

Parity

Primi 11 (20.4) 43 (79.6) 54 (67.5)
0.768

Multiparty 6 (23.1) 20 (76.9) 26 (32.5)

ANC visit

Yes 5 (11.9) 37 (88.1) 42 (52.5)
0.031

No 12 (31.6) 26 (68.4) 38 (47.5)

Duration of PROM to delivery

< 24 hrs. 2 (6.9) 27 (93.1) 29 (36.3)
0.017

≥ 24 hrs. 15 (29.4) 36 (70.6) 51 (63.7)

Mode of delivery

Vaginal delivery 12 (20.7) 46 (79.3) 58 (72.5)
0.842

Caesarean section 5 (22.7) 17 (77.3) 22 (27.5)
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 The highest prevalence of unfavorable fetal outcome in this study was seen among women who didn’t receive 
ANC (36.8%), and in those who had PROM for 24 hours or more (33.3%) with a significant association between 
prevalence of unfavorable fetal outcome and both of ANC visit (P= 0.019) and duration of PROM to delivery (P= 
0.022) as shown in table (4) 

  Table 4: Association between fetal outcome and certain characteristics

Variable
Fetal outcome Total (%)

n= 80
P - ValueUnfavorable (%)

n= 20
Favorable (%)

n= 60
Age (Years)

< 20 6 (46.2) 7 (53.8) 13 (16.3)

0.069
20 - 29 6 (15.4) 33 (84.6) 39 (48.8)

30 - 39 5 (22.7) 17 (77.3) 22 (27.5)

≥ 40 3 (50.0) 3 (50.0) 6 (7.4)

Residence

Urban 15 (21.7) 54 (78.3) 69 (86.3)
0.091

Rural 5 (45.5) 6 (54.5) 11 (13.8)

Occupation

Housewife 13 (27.1) 35 (72.9) 48 (60.0)

0.846Employee 5 (20.8) 19 (79.2) 24 (30.0)

Student 2 (25) 6 (75) 8 (10.0)

Parity

Primi 13 (24.1) 41 (75.9) 54 (67.5)
0.782

Multiparty 7 (26.9) 19 (73.1) 26 (32.5)

ANC visit

Yes 6 (14.3) 36 (85.7) 42 (52.5)
0.019

No 14 (36.8) 24 (63.2) 38 (47.5)

Duration of PROM to delivery

< 24 hrs. 3 (10.3) 26 (89.7) 29 (36.3)
0.022

≥ 24 hrs. 17 (33.3) 34 (66.7) 51 (63.7)

Mode of delivery

Vaginal delivery 13 (22.4) 45 (77.6) 58 (72.5)
0.385

Caesarean section 7 (31.8) 15 (68.2) 22 (27.5)
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Discussion

The maternal and fetal outcome in PROM is very 
important to decrease maternal and fetal mortality and 
for better management of complications. Thus, this 
study aims to determine maternal and fetal outcomes 
in PROM among 80 term pregnant women enrolled. 
In which, prevalence of unfavorable maternal and fetal 
outcome was 35% of patients. A comparable results 
observed in Endale et al study (2016), as unfavorable 
outcome represented 33.5% of patients (7), a lower 
results observed in Amulya et al study in 2019 (8) 
and Vishwakarma et al study in 2015 (12), as rate was 
16.6% and 14.9% respectively. Differences observed 
can related to the sample size, low socioeconomic 
status, which can contribute via, poor nutritional status, 
anemia, and increased genitourinary infections due to 
poor personal hygiene, all these causes increased risk 
of PROM. Many studies reported low socioeconomic 
status associated with PROM (13). In this study, 16.3% 
of mothers complained from PPH; 21.2% of neonates 
were admitted to NICU; and 15% were weighing < 
2.5 kg. By comparison to Endale et al study in 2016, a 
different results observed as PPH found in only 3.7%, 
also 25.4% of neonates need NICU admission and 
9.7% of the neonates weigh < 2.5 kg (7). Differently, 
febrile morbidity accounting to maximum maternal 
complication in Amulya et al study in 2019 (9.6%) (8), 
and in Vishwakarma et al study in 2015, 3% patients 
developed fever and abdominal distension, as the main 
complication (12). This differences can attribute to 
different sample size, type of treatment received, co-
morbid diseases, type of delivery and the experience 
of the staff of intervention, as the role of unskilled and 
unhealthy delivery practices as a leading risk factor for 
PPH. The highest prevalence of unfavorable maternal 
outcome, in this study, was significantly observed 
among women living in rural area, in those who didn’t 
receive ANC, and in those who had PROM for 24 hours 
or more (P<0.05). An agreement observed to the results 
reported in Endale et al study in 2010, as observed that 
women in rural area had a significant risk of unfavorable 
outcome (P<0.05). The risk also was 5.6 times higher 
in women with a duration of PROM > 24 hours (7). This 
finding corroborates the results of Sirak et al study in 
2014 (14). In contrary, Idrisa et al study in 2019 found 
no significant correlation between ANC and prevalence 
of outcome (P=0.137), furthermore, no significant 

relationship was found between the duration of PROM 
and adverse maternal or neonatal outcome(P>0.05) 
(6). This supported by Eleje et al study in 2010 that 
mothers with PROM greater than 24 hours were not 
associated with unfavorable outcome (P>0.05) (15). 
These differences may be related to the different sample 
size and difference in management of PROM. In regard 
to rural area, there are more chances of infection, poor 
hygienic conditions; the quality of health care provided 
and remote tertiary centers, can participate in occurrence 
of PROM. 

The highest prevalence of unfavorable fetal outcome 
was significantly noticed among women who didn’t 
receive ANC and in those who had PROM for ≥ 24 
hours (P<0.05), which was in accordance to Endale et al 
study (2016), in which ANC had a statistical significant 
association with fetal outcomes (P<0.05). Furthermore, 
neonates with a duration of PROM > 12 hours were 12 
times more likely exposed to unfavorable outcomes 
(P<0.05) (7). Similarly, there was an association between 
unfavorable fetal outcomes and longer duration of 
PROM also reported in Alam et al study in 2014 (16). 
When PROM occurs earlier, there are significant risks of 
maternal and perinatal morbidity and mortality, therefore 
the attending physicians in a regular ANC visit play an 
important role in the management of PROM. They should 
a develop pregnancy outcome plan, whereby a suitable 
decision is reached for decreasing maternal and fetal 
unfavorable outcome (17). In conclusion, unfavorable 
maternal or fetal outcome is not uncommon among 
women with PROM. Prolonged duration of PROM and 
lack of ANC visits were a significant associated factors. 
So, an early accurate diagnosis of PROM is essential for 
favorable outcome in pregnancy and thus it decreases 
the maternal and fetal morbidity.  
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Abstract

The current study aimed to uncover the genetic diversity of eight local species of the Brassicaceae plants 
by using RAPD markers, where the genetic relationship was determined, the genetic dimension was found 
between the studied species and the genetic finger print of some of these species was identified. (DNA) 
was extracted from the young leaves of the cruciferous family plants using the method Ready (Kit). The 
concentration of the extracted DNA ranged from 148.35-165.3 ng /µl with a purity of 1.53- 1.82. The results 
obtained from the study showed that 307 band were all differentiated (100%), higher in number than bands 
(38) with (12.38%) in the primer (MQ10), lower in number than bands (21) and with (6.84%) in the primer 
(MQ6). The highest molecular volume (pb2500) was characterized by (B1) in the primer (MQ7), while the 
less Molecular volume (100bp) in the two species (B3 and B5) was distinguished by the primer (MQ8). The 
results of the genetic dimension showed that the lowest value is for the genetic dimension (0.260) appeared 
between the two species (B2 and B3), and the highest value of the genetic dimension was (0.975) appeared 
between the two types (B4 and B5). The phylogenetic tree was drawn between the studied species and the 
species were divided into two major groups. The first group included the species (B1, B2, B3 and B4) and 
the second group included the species (B5, B6, B7 and B8).
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Introduction

The Brassicaceae family is one of the important 
and large botanical families and is widespread around 
the world, this family includes about 338 genera and 
more than 3700 species and 50 tribes, most of the plants 
of this family are spread in the cool and temperate 
regions of the Northern Hemisphere(1) . The spread 
of cruciferous family plants differs from one region 
to another, as this family includes in Iraq 117 species 
spread over 83 genera of which 18 are cultivated 
species of economic importance and 75 wild species 
and some of these species have medicinal importance 
and the other section represents ornamental plants(2). 

Molecular indicators have developed a wide range of 
applications in the field of molecular biology including 
genetics, environmental evolution and the study of 
complex genomic features in plants(3). The distinction 
between plant varieties has become highly dependent 
on the technology of polymerase Chains Reaction 
(PCR), the most prominent and most common of which 
are RAPD indicators (ISSR, DAF, AFLP and SSR) to 
distinguish between plant species(4), it is necessary 
to carry out monitoring and evaluation for Genetic 
variation as a basis for the conservation and breeding 
of plant species(5). RAPD markers focused on using 
single random primers consisting of ten nitrogenous 
bases paired with complementary sequences on the 
genome with the presence of DNA Polymerase to work 
to duplicate the DNA of the genome in some areas of the 
DNA to show the genetic variation between plant species 
through the presence or absence of these areas and their 
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sizes and the number of copies(6). These indicators are 
characterized as low cost, easy to use, and have a wide 
range of applications in many plant studies, for example 
used in early discrimination Among the plant species, 
finding the genetic finger print(7). In view of the lack 
of extensive studies on the plant of the Brassicaceae 
family in Iraq using molecular indicators, this study was 
conducted which aims to uncover the genetic diversity 
between the DNA of the Brassicaceae family species 
cultivated in Iraq and to know the genetic dimension 
between the studied species, as well as determine the 
genetic fingerprint of some of these species. 

Materials and Methods of Work

Plant samples, DNA isolation and PCR interactions

Eight types of Brassicaceae family plants used in the 
Ramadi district, Anbar, Iraq, (Table 1) were used in this 
study. DNA isolation of young leaves of plant species 
studied in a manner reported by (IBI) using a ready kit 
manufactured by IBI (USA) (www.ibisci.com). DNA 
samples using the electrophoresis device on the agarose 
gel revealed a 0.8% concentration for 45 minutes with 

a difference of 100 mA. In this study, ten prefabricated 
RAPD prefixes from Korea (IDT) company (Integrated 
DNA Technologies) (Table 2) were used. The 
concentration of DNA in all samples studied to conduct 
RAPD reactions was (50) ng/µl. Prepared the main 
reaction mixture by mixing the reaction components in 
a PreMix PCR tube equipped by Bioneer (Korea). DNA 
was amplified by PCR technology, according to it(8). 
Through a primary mutant cycle at 95 ° C for 5 minutes, 
followed by 35 sessions at 95 ° C. Each session includes 
one minute of double DNA mutant and 30 seconds at a 
temperature of (37-50) ° C according to each initiator 
(Table 2). Then 30 seconds using a temperature of 
72 ° C. to elongate the initiator, then a 5-minute final 
session using 72 ° C. to complete the elongation stage, 
withdraw 10 µl from the PreMix PCR tube, load the 
mixture into the pre-prepared agarose gel concentration 
and concentration 1.2% With DNA Ladder 100bp. 
The samples were electrically carried over using 
the Electrophoresis apparatus and at a difference of 
100 mA for a period of 40-65 minutes (Table 2). The 
agarose gel was displayed after electrophoresis on a 
UV-transilluminator and photographed using a high-
resolution digital camera. 

Table (1) the species of the Brassicaceae family included in the study.

code Sample Scientific name

B1 Brassica juncea ( Indian Mustard )

B2 Brassica oleracea Var. botrytis

B3 Brassica oleracea Ver. Capitata

B4 Brassica rapa var. rapa

B5 Eruca sativa

B6 Lepidium sativum ( cross ) 

B7 Raphanus sativus ( White Radish ) 

B8 Raphanus sativus ( Red Radish ) 
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Table (2) RAPD marker primers used in the study, temperature of each primer and duration of relay for 
each primer.

NO. Primer ֿ3 → ֿ5 primer sequence Tm ˚C Time Electrophoresis

1 MQ1 GTGAGGCGTC 50˚C 45 min.

2 MQ2 TGGACCGGTG 50˚C 45 min.

3 MQ3 TGCGTGCTTG 37˚C 50 min.

4 MQ4 GTAGACCCGT 37˚C 50 min.

5 MQ5 CCACAGCAGT 37˚C 65 min.

6 MQ6 TCGGCGATAG 48˚C 55 min.

7 MQ7 AGCCAGCGAA 48˚C 40 min.

8 MQ8 AGGTGACCGT 48˚C 45 min.

9 MQ9 TGCGGTGAAC 37˚C 60 min.

10 MQ10 GAGCAGACAC 37˚C 60 min.

Data Analysis 

The results of the interactions of the RAPD primers 
were taken separately in tables based on a comparison of 
the presence or absence of DNA segments of the various 
samples as the presence of the DNA bundle is denoted by 
the number (1) and its absence by the number (0). Genetic 
dimension coefficient and similarity coefficient between 
studied species were calculated using Nei coefficient(9). 
Conduct Cluster analysis and plot the genetic dimension 
using the UPGMA method(10). Statistical analyzes 
were conducted using the software using the program 
(NTSYSpc-2.02i)(11). On the Nei equation(12).  

Results and Discussion

Genomic DNA Extraction

DNA was extracted from the young leaves of the 
Brassicaceae plant species according to the ready-made 
kit method and carried on a 0.8% agarose gel using the 
electrophoresis device. Its purity for the studied species 
ranged between (1.53 - 1.82), and its concentration 

ranged between (148.35 - 165.3) ng/µl. 

Results of RAPD interactions

In this study, ten primers RAPD manufactured by 
(IDT) Korea were used. Results of their replication with 
DNA of the studied species showed a difference in the 
number of replicated sites and their molecular sizes. All 
primers used showed results with DNA of the studied 
plant samples, where the results of the replication were 
appropriate for detection. On genetic relations, as well 
as creating a genetic finger print and knowledge of the 
genetic dimension between some cultured plant species 
(Figure 1). The results of the RAPD 307 band, all of 
which are varied (100%) that the process of finding 
genetic variation between species depends on these 
bands, indicated(13) from the foundations of finding 
genetic variation is the ratio of varied bands to the total 
number of correlation sites. The highest primer in terms 
of the number of correlation sites was (MQ10) with (38) 
band, while the lowest primer in terms of the number 
of correlation sites was (MQ6) with (21) band, the 
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highest molecular size in correlation sites was (2500bp) 
in the primer (MQ7) and the lowest molecular size it 
reached (100bp) in the primer (MQ8), the primer (MQ6) 
recorded the highest number of unique bands sites (7) 
sites and the primer (MQ10) showed the lowest number 
of unique bands sites a unique one, the primer (MQ10) 
showed the highest number of link sites for absent bands 
for two link sites, while primers (MQ1, MQ2, MQ3, 
MQ4, MQ5, MQ6, MQ8 and MQ9) did not show results 
for the multiplication of any link sites for absent bands. 
The reasons for the discrepancy between the types of 
Brassicaceae family plants or any other type of plant 
may be nucleotide substitution within one or both of my 
sites. The primer correlation, which leads to the presence 
or absence of variation or a change in the size of the 
duplicate segment. Thus, the results of the primers used 
showed different bands in number, location and size and 
among those bands there are what are known as unique 
bands and absent bands that have a role in determining 
the genetic fingerprint of a particular type without the rest 
of the species included in the study, that the presence of 

these bands between species reduces the cost and effort 
because it gives results Distinguished in record time, this 
is stated by(14) that unique or absent bands distinguish 
the species in which they appeared from other types. 

When studying(15) the eight wild plant species 
belonging to the Brassicaceae family using (14) primer of 
the RAPD index, indicated the emergence of (113) band 
whose molecular sizes ranged between (250bp - 2800bp) 
and divided the plant species in this study depending on 
the bands produced by Multiply to two major groups. 
Also indicated(16) a study on (12) species of the family 
Brassicaceae using some RAPD index prefixes in 
determining the genotype and detecting the DNA, it was 
obtained (241) bands of which (62) Multiforme band 
(26%). When studying(17) genetic variation and genetic 
analysis of strains also indicated (13) groups of 6 species 
belonging to the genus Conringia prevalent in Turkey 
using seven RAPD primers. A total of (34) bands were 
detected, of which (30) bands were polymorphic, with 
(88%). 

 Figure (1) Electrophoresis of PCR reaction products for primers studied by RAPD Markers for 
Brassicaceae family types studied on agarose gel with a concentration of 1.2% and a difference of 100 mA 

for a period of 40-65 minutes, M represents the DNA Ladder 100bp, for (MQ1 and MQ2) (B1) Brassica 
juncea, (B2) Brassica botrytis, (B3) Brassica capitata, (B4) Brassica rapa, (B5) Eruca sativa, (B6 Lepidium 

sativum, (B7) Raphanus sativus (White Radish), (B8) Raphanus sativus (Red Radish).  

Estimating the genetic dimension based on the 
results of RAPD

The genetic dimension between the Brassicaceae 
family types was estimated. Based on the results of the 
RAPD Markers, the genetic program (NTSYSpc-2.02i). 
Was used based on the presence of co-bundles between 

each of the studied species. (Table 3) shows the genetic 
dimensions between the studied Brassicaceae family 
types, which ranged between (0.260 - 0.975), when 
the value of the genetic dimension between two types 
is equal to zero indicating that there is no difference 
between the two types and the DNA between them is 
identical and the genetic similarity is 100%(18). 
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Table (3) shows the genetic dimension values among the Brassicaceae family according to the results of 
RAPD.

B8B7B6B5B4B3B2B1RAPD

0.000B1

0.0000.722B2

0.0000.2600.701B3

0.0000.7420.7220.657B4

0.0000.9750.6720.8260.661B5

0.0000.7550.7020.7550.7340.742B6

0.0000.6930.5780.6840.8190.7530.761B7

0.0000.2830.5690.6030.6720.7250.6630.839B8

The results showed that the lowest value of the 
genetic dimension (0.260) between the two species 
(B2 and B3), this indicates that they have the largest 
proportion of similarity in the genetic material (DNA) 
based on the primers used in this study, and this means 
the lowest percentage difference between the genome 
of the two types compared to the types The other, 
pointed(19) to the reason for the convergence between 
the two species due to the fact that they are close in 
proportions and evolutionary history in addition to 
having the same chromosome group and the differences 
are minimal in the genome of the two species. The results 
indicate that the highest genetic dimension was between 
the two species (B4 and B5) was (0.975). This indicates 
the presence of the lowest proportion of symmetry in the 
genetic material (DNA) between these two types, as they 
participated with the lowest number of bands in relation 
to other types. This distinction is a result of their great 
contrast in appearance and physiology.

The genetic dimension values of the studied 
Brassicaceae family species have been invested in 

finding the genetic relationship between these species 
in the form of groups (Figure 2). These species were 
divided into two main groups:

• First main group

This group consisted of two subgroups, the first 
of which included the two types (B1 and B4), and the 
second was represented by the two types (B2 and B3). 
This first and second group formed as a result of their 
participation in the largest number of linking sites, and 
the lowest number of linking sites with the rest of the 
species (Figure 2).

• Second main group

This group included three secondary groups that 
included the first group (B6), while (type B5) was in the 
second group, while the third group included the two 
types (B7 and B8) which are the closest genetically in 
this group, where they acquired the largest number From 
the general bands between them, (Figure 2).
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Figure (2) Genetic Relationship between the Brassicaceae Family Types According to RAPD Markers.

Conclusion

The results of this study showed 307 band, all of 
which are differentiated (100%). The primer (MQ10) 
showed the highest number of bands (38) and (12.38%) 
and the lowest number of bands (21) and (6.84%) in 
the primer (MQ6). The two types (B1 and B4) had the 
highest number of packages reached (42) packages with 
a percentage (13.68%) and the lowest number of bands 
(35) band with (11.40%) in the types (B3 and B5), the 
results of the genetic dimension showed that the lowest 
value of the genetic dimension was (0.260) appeared 
between the two types (B2 and B3), and the highest 
value for the genetic dimension was (0.975) appeared 
between the two types (B4 and B5). 
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Abstract

Human cytomegalovirus (HCMV) is the largest type of herpes virus DNA virus, called the CMV because 
it amplifies infected cells as it reproduces gradually inside those cells . The study included collecting 110 
blood samples for sick women and we visited Al-Ramadi Teaching Hospital with ear , nose, tonsils and 
eye swabs. Also urine samples were taken, the media of Blood Agar and MacConkey Agar were grown 
with Smears and swabs .The findings of the current study showed that 89 women out of a total of 110 were 
infected with CMV virus at a rate of 80.6 % by virus-specific IgG antibody, which is proof that the infection 
is old while 21 women were not infected by a 19 % percentage of CMV virus due to the absence of IgG and 
IgM antibodies .Results showed that 78 were positive for bacterial infection among the 89 women living 
with CMV, 87.6 %, while 11 among 21 women without CMV were positive for bacterial infection. The 87.6 
% proportion of bacterial infections associated with virus infection is high as compared to the 52.3 % ratio 
of people without this virus, and this suggests the growing role of infection in the system. The study findings 
also found that the highest incidence of CMV virus infection was 82.3 % in the age group of infected women 
(21-30 years) and that the highest incidence of CMV virus infection was 92.6 % in pregnant women who 
had no abortion, while the lowest rate of CMV infection was women who had three miscarriages, 46 % .     

Keywords: CMV virus, IgG, IgM, bacterial infection.

Introduction

Human cytomegalovirus (HCMV) is a member of 
the Herpesviridaceae family’s Beta herpes virus family, 
and is the widely pathogenic agent of the vast majority of 
the world ‘s population. It is called CMV as it amplifies 
infected cells because it slowly multiplies inside these 
cells .[1]CMV infection is fairly common but does not 
spread easily or through unintended communication 
methods and transport involves direct contact with the 
infected person’s body fluids, where people become 
infected with the virus by kissing, breastfeeding, 
physical intercourse, blood transfusion, drug use, organ 
transplantation and bone marrow, The virus may remain 
in body fluids for several months and sporadically 
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throughout life, especially in people suffering from 
immune deficiency, especially those with AIDS [2].

Bacterial infections associated with CMV 
infection.

Escherichia coli is known to be a negative bacillus 
of the Gram stain and one of the most common members 
of the intestinal family, where it settles in the intestine of 
humans and animals with hot blood This is a sympathetic 
bacterium where it can naturally reside and settle in the 
intestine as it is known to be a non-pathogenic bacteria 
and is capable of producing vitamins throughout the 
integer such as vitamin K2 ]3[.

(Proteus mirabilis) It is a Gram Stain negative 
bacillus, which belongs to the Enterobacteracea family, 
as it is considered to be one of the most important types 
prevalent in hospitals where infection of this bacterial 
type can occur alone or in conjunction with other 
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bacterial species [4]. 

(Pseudomonas aeruginosa) One of the most 
common bacterial species in human pathogenic events 
is opportunistic, especially when the efficacy of the 
immune system decreases in patients with certain 
chronic diseases such as cystic fibrosis and AIDS, as 
well as in patients with cancer and those with burns [5]

(Staphylococcus epidermidis) is considered to be 
one of the important types from a clinical point of view 
because it is found in the mucous membranes and on 
the skin, and these bacteria are opportunistic because of 
their ability to break the skin’s epithelial barrier, which 
contributes to many serious diseases causing them. 
Bacteria cause infection in hospitals[6]. This Study aimed 
to Determine the presence of CMV virus in the serum of 
women testing, as well as bacterial infections that may 
be associated with this virus. 

Materials and Methods

110 samples of blood were obtained for sick women, 
we visited the Ramadi Teaching Hospital for Women and 
Children and a number of medical laboratories and ages 
ranging from 20 to 50 years to examine the existence of 
CMV for the period from 01/10/2019 to 1/2/2020 from 5 

ml of venous blood and placed in special Gel tubes, Then 
the blood was separated by centrifuge (3000 r / min) 
for a period of 5 minutes to obtain serum for the initial 
detection of the presence of IgG and IgM antibodies by 
the Rapid Test Kit, then the serum was stored at -20 °C 
before ELISA finalized its analysis. Samples were also 
taken from the same women who underwent a screening 
test for the CMV virus that included samples of Ear, 
Nose, Tonsil and Eye using Cotton Swabs and Urine. 
The samples of Swabs and Urine were cultured using 
Streaking method on the media of Blood Agar and 
MacConkey Agar. The dishes were incubated 24-48 
hours at 37 °C. 

Results and Discussion

CMV Antibody Detection Results :

The results of early detection using the Rapid Test 
Kit for the detection of antibodies IgG in the blood 
serum of the women under study, taking into account the 
values   of the antibodies fixed in Table 1 , showed that 
there were no significant differences at the probability 
level P ≤ 0.05 , Between the standard levels established 
in the rapid examination kit and what you get in the 
current study.

Table (1) Shows the Values   of Type IgG Antibody Obtained from Blood Samples

PercentageNumberAntibody Values   Under 
Study

Antibody 
Values

Standard
Antibody Type

74 %
26%

66
23

1.201 – 1.991
2.000 – 2.932

1.1<IgG +

24%
76%

5
16

0.101 – 0.869
0.903 – 1.176

0.9 >
0.9-1.1

IgG -

100%1100.040 – 0.7980.9 >IgM -

Pearson Chi-Square  172.409

Where the results the presence of the antibody type 
IgG in 64 blood samples from a total of 110 at a rate of 
58.1% for the women under study and at certain ages 
and levels where the presence of IgG is evidence that the 

infection is old with this virus, While 46 blood samples, 
the remaining 41.8%, showed a negative result of the 
presence of this type of antibody with the same rapid 
examination. While not all samples showed the presence 
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of the antibody type IgM , which indicates that the 
infection is recent. The Results of the ELISA test on the 
blood serum of all the women under study showed the 
presence of the IgG antibody in 25 other blood samples 
belonging to women other than the 64 samples within 
the rapid examination, bringing the number of positive 
samples to the presence of this virus to 89 samples , so 
the percentage will increase to 80.9 %,While IgM also 
did not appear in the serum of these samples. Thus, we 
infer that the detection of the presence of the antibody 
IgG is not a final diagnosis of this virus when an early 
primary detection using a Rapid Test Kit so that all 
infections The women under study are outdated due 
to the lack of an IgM. This is because IgM antibodies 
disappear from the blood after infection, because when 
the sample is taken, the affected person may be in the 

chronic, rather than acute, acute phase [7;8].

Results of Bacterial Infection Associated With the 
Presence of CMV Virus

The results showed in Table 2 that among 110 women 
were 89 carriers of the virus, of which 78 were positive 
for bacterial infection as a positive sign for laboratory 
implantation of the samples and areas by a percentage of 
87.6%, and that the remaining 11 samples were negative 
for bacterial infection by a percentage 12.3%. While 
21 of the women were not infected with CMV virus, of 
them 11 samples for women were positive for bacterial 
infection in terms of laboratory implantation and the 
remaining 10 samples were free of any occurrence of the 
bacterial infection.

Table 2 Results of Bacterial Infections of Samples of Women Infected With CMV Virus

Type of Injury The Number of 
Samples Under Study

As A Result of Bacterial Infection

Positively 
Injured %

Negatively
Injured

%

The Presence of CMV 89 78 87.6 11 12.3

Lack of CMV 21 11 52.3 10 47.6

Total 110 89 80.9 21 19

Pearson Chi – Square 13.676

Through these results, it was found that the percentage of bacterial infections present in women with CMV virus, 
which is 87.6% , is much higher than the percentage 52% for women without CMV virus, which may be an indication 
that infection with CMV virus has a role in causing bacterial infections, and with a high moral difference when The 
probability level P ≤ 0.05 .

Bacterial Infection Distribution among Women With and Without CMV Virus 

The results in Table 3 showed the bacterial species that were diagnosed in the current study through Biochemical 
Tests as well as through its diagnosis in the Vitek Compact 2 System Diagnosis, that there were no significant 
differences at the probability level  P ≤ 0.05 .Table 3 shows the bacterial species obtained during the current study 
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that the bacterial type E. coli that causes UTI is the most frequent among the bacterial species in the presence 
or absence of the CMV virus, where the number of bacterial isolates reached 35 isolates distributed between 30 
Isolation in the absence of CMV virus 43.4% and 5 Isolation in the absence of CMV virus 7.3% .

Table (3) Number and Types of Bacterial Isolates in Women With and Without CMV Virus

Lack of CMV
The Presence of CMV

Bacterial IsolatesNoSource of 
Samples

%No.%
No.

7.5 %543.4 %30E. coli

69Urine
1.4 %15.7 %4Aeromonas salmonicida

4.3%311.5 %8Proteus mirabilis

0 %010 %7Sphingomonas paucimobilis

8 %167 %8Pseudomonas aeroginosa12Tonsillitis

10 %170 %7Stenotrophomonas maltophilia10Nose

0 %080 %12Staphylococcus epidermidis15Ear

0 %050 %2Staphylococcus auricularis4Eye

10%1171 %78110Total

Pearson Chi-Square 5.623 

The result of the current study was close to the 
study conducted by the researcher [8] in Egypt, where 
the percentage of E. coli bacteria 53.85% . As the 
difference in the percentage of isolated bacteria is due to 
the difference in health and geographic conditions and 
the number of samples used in the study as well as taking 
antibiotics before taking the sample [9] 

Isolated Proteus mirabilis bacteria came from 
women who suffer from urinary tract infection with 8 
isolates 11.5% in women with CMV virus and one 4.3% 
in women without CMV virus. This result was identical 
to the result of the study conducted by10, where the 
isolation rate of these bacteria from the urinary tract was 
11.8% . 

 Distribution of the presence of Antibodies in 
Women With CMV Virus by Age Group.

Table 4 shows the relationship between the age 
group of the women under study with infection with 
CMV virus. The ages of the affected women ranged 
between three age groups with no significant differences 
at the probability level P ≤ 0.05 . The results of the 
current study showed that the incidence of CMV virus 
was the highest among women whose ages ranged from 
21-30 years, with the number of infections amounting 
to 42 women in terms of the presence of the antibody 
type IgG and at a rate of 82.3% of the total number of 
women 51 A woman. It was followed by the age group 
of 31-40 years with the number of injuries amounting to 
32 infected women and by 83% of the total 39 women. 
While the age group of 41-50 years recorded the lowest 
number of women infected with this virus, as it recorded 
15 infected women, at a rate of 75% of the total 20 
women. This difference in numbers and proportions 
with respect to the age group 41-50 may be due to their 
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possible exposure to previous infections with this virus and the generation of an immune response to them, This 
corresponds to the study conducted by the researcher11 in Kirkuk, as it found that the prevalence of IgG antibody 
prevalence with age, and this does not correspond to the study conducted by 13where they found that the prevalence 
of IgG antibody Increases with age .

Table 4 Distribution of the presence of IgG and IgM Antibodies by Age Group

CMV-IgMCMV - IgG
No. of patientsAge ( Year) 

%IgM -%IgG -%IgG +

1005117.6982.3425121 -30

1003918782323931 – 40

1002025575152041 – 50

11011019218189110Total

 Pearson Chi- Square .554

Distribution of the presence of Antibodies in Women With CMV Virus According to the Number of 
Miscarriages

The Results of the current study shown in Table 5 showed a high incidence of CMV virus in terms of the 
presence of IgG antibody in the serum of women who did not have a projection case with a significant difference 
at the probability level P ≤ 0.05. Where they were 41 women, of which 38 were women with the IgG antibody at a 
rate of 92.6% and the women who had one single abortion were 34 women of which 30 had the IgG antibody at a 
rate of 88.2%, and the women who had two abortions were 22 women of which 15 The antibody contained IgG type 
at a rate of 68%, while the women who had three cases of miscarriage were 13 women of which 6 were six. The 
antibody contained the type IgG and by 46% the lower percentage of the infection in women who had more than one 
miscarriage was attributable to their previous injuries. Virus, which made them more resistant to infection with CMV 
virus. This is consistent with a study in Libya14 where they found that the prevalence of IgG antibody in women with 
repeated miscarriage was 75%. 

Table 5 The Distribution of the presence of IgG and IgM Antibodies According to the Number of 
Miscarriages .

CMV-IgMCMV – IgG
No. of patients No. of Miscarriage

%IgM -%IgG -%IgG +

100417.4392.638410

1003411.8488.230341

100223276815222

11013547466133

10011019218189110Total

Pearson Chi- Square 17.334 
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Infection with CMV is one of the most important 
causes of miscarriage, premature birth and congenital 
malformations 12

Conclusion

Through the results of the current study, we conclude 
that the percentage of bacterial infections present in 
women with CMV virus, which is 87.6%, far exceeds 
the percentage of 52% for women without CMV virus, 
which may be an indication that infection with CMV 
virus has a role in causing bacterial infections, and with 
a significant moral difference at the level of probability 
P < 0.05. 
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Summary

 The study was conducted during the agricultural season 2019 in one of the orchards of the district of Heat, 
Al-Hassania (Shamiya) Village in Al-Anbar Governorate, know the effect of different pollen male grains 
type (Ghanami Ahmar, Ghanamy akhdar, samesmi , Khikri adi ) on some fruits traits and the amount of 
production the date palm of the agricultural cultivar AL-Ibrahimi, The results indicated that the best pollen 
used to pollinate the agricultural cultivar Ibrahimi it is for grains of the vaccine Khikri adi, characterized 
by giving the best qualitative qualities of fruits Average weight fruits and diameter in the Khalal stage 
and average diameter and weight stromal layer in the stage dates (11.59 g , 2.36 cm , 1.77 cm , 9.96 g) 
respectively , the Ghanami Ahmar vaccine was distinguished by giving the best quantitative fruit qualities 
the average of percentage for fruits contract and raceme weight (86.60 % , 16.87 Kg ) respectivel .
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Introduction

 That the date palm phoenix dactylifera L is an 
important species in the Areacaceae palm family, it is 
believed that most of the date palm cultivars originated 
from seed and were selected for their finest flower and 
fruits qualities and they multiplied by the seedlings and 
that over the long ages, humans helped to choose the 
best and the best from date palm (1) .

 Iraq has many agricultural varieties of date palm 
their number is estimated at more than 600 agricultural 
varieties at the local and commercial levels (2) Several 
research results indicated that the type of vaccine affects 
the chemical, physical, and an appointment Maturity The 
pollen also affects the characteristics of endosperm and 
the fetus, and certain stallions are elected to pollinate the 
different date palm trees, The direct effects of pollen on 

the characteristics of the fetus and endosperm are known 
as Xeni this phenomenon has a clear impact on the fetus 
and the endosperm (3) the vaccine has an effect outside the 
endosperm and the fetus, which was named by Swingle 
as Metaxenia it is the effect of pollen grains on the 
covers of the ovary, which leads to influence the natural 
characteristics of the fruits Therefore, for each of the 
areas where the date palm is grown, For each of the areas 
where the date palm is grown, a limited number of male 
species are preferred, pollinating them because of their 
importance in improving the fruit characteristics thus 
improving yield the crop (4), the study aims to conduct 
pollination of two cultivars of date palm cultivars spread 
in Heat district with four types of males present in the 
region to determine of the best in giving Qualitative 
qualities and quantitative fruits characteristics .

Methods of work

 The study was conducted during the agricultural 
season 2019 in one of the orchards of the district of 
Heat, Al-Hassania village (Al-Shamiya) in Al-Anbar 
Governorate to see the effect of male pollen type 

DOI Number: 10.37506/ijfmt.v14i4.11763
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(Ghanami Ahmar, Ghanamy akhdar, samesmi and Khikri 
adi ) on some fruits traits and the amount of production 
the date palm of the agricultural cultivar AL-Ibrahimi 
which are spread in the region and was selected four 
palm trees variety are identified as similar as possible in 
growth and age, to conduct experiments on it where date 
palm was pollinated with one of the types of pollen male 
used in the study.

Pollination of the cultivar began from 6/4/2019 
anumber was chosen of active sorties (eight sorties ), 
after the pollination process the bagging process was 
carried out immediately with special bags of 30 x 80 cm 

to avoid the transmission of pollen of unknown origin 
from neighboring trees, bags were raised 15 days after 
the inoculation.

Studied traits   .        1-Average percentage of the 
fruit contract (%) 

 The average percentage of the contract was 
calculated one and a half months after the pollination 
process ( Kimri stage ) was extracted according to the 
following formula (5).

2- Measurement of some fruits traits .

 Ten fruits were randomly cut from each raceme of 
a single palm, and the following fruit traits were studied .

a-Average fruit weight (g)

 The average fruit weight was calculated using 
Sensitive electronic balance .

b- Average volume of fruits (ml)

 The average volume of fruits was measured using a 
method of measuring the volume of displaced water and 
the cylinder was used for this process .

c- Average fruit length and diameter (cm)

 The average length and diameter of fruits were 
measured by (vernier)..

d- Average weight of the stromal layer and seed 
weight (g) 

 Took ten ripe and healthy fruits randomly, the 
stromal layer of each fruit was separated from the seed 
and the stromal layer and the nucleus were weighed 
separately with using Sensitive electronic balance.

3- raceme weight (Kg)     

 After fully ripening the fruits of each date palm of 
each variety, the cutting process is done raceme in an 
accurate way and the fruits that were collected during 
the cutting were collected and the racemes were weighed 
individually using the Sensitive Electronic field.

Statistical Analysis

 Statistical analysis conducted one way analysis the 
trend included the influence of types male or female 
species on the studied traits, By model general linear 
model Using SAS Statistical Ready Edition 9.0 ( 6 ), 
Significant differences were tested between the averages 
using a test Duncan Polynomial (7) at the level of 
significance (P ≤ 0.05) .

Results and Discussion

Effect of pollen type on the fruits traits s of the 
Agricultural cultivar AL-Ibrahimi Percentage of 
fruit contract (%) 

 The results shown in Table.1 indicate that there 
were significant differences (P ≤ 0.05) in the percentage 
percentage of the fruits contract between palm trees 
cultivar agricultural AL-Ibrahimi pollinated with the 
pollen grains male used in the study, As the percentage 
of the fruit contract significantly increased in the date 
pollinated by the pollen grains of the Ghanami Ahmar, 
Ghanamy akhdar and samesmi pollen the highest values 
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were recorded (86.60% , 84.70% , 83.20%) respectively, 
Comparison with the average percentage of the fruits 
contract pollinated by the grain of the Khikri adi which 
recorded the lowest value (80.70%), The reason may 
be due to the difference in the vitality of the different 
males pollen used in the study and their ability to be 
pollinated and fertilization, and therefore an effect 
on the trait studied, (8) stated that the date palm of 
pollination and the sources of different pollen grains for 
the male ( Al-Ramadi, Al-Aswd, Al-Asfar, Ghanami 
Ahmar ) affected the percentage of the fruits contract 
and the total yield for the cultivar Asharsy in the regions 
of Mandali and Baladruz. , showed the results (4) that 
different male pollen pills differ in their qualitative and 
quantitative content of hormones, which in turn affects 
the characteristics of the fruits.

The average weight of the fruit during the stage 
Khalal and the average weight of the stromal layer 
and the seed for the dates stage .

 The results showed that there were clear significant 
differences in the average weight of fruits in stage 
Khalal and the average weight of the stromal layer and 
the seed average weight in the dates stage between dates 
of the cultivar agricultural AL-Ibrahimi Pollinated with 
the male vaccine pills used in the study , as in Table.1 

 The average weight of the fruit significantly 
increased during the stage Khalal of the date pollinated 
palm Khikri adi and recorded the highest value (11.59 g) 
record lowest value of average fruits weight in the fruits 
of the dates pollinated by the Ghanami Ahmar vaccine 
(9.01 g), The weight of the fleshy layer significantly 
increased in the dates of the date of the pollinated palm 
by the Khikri adi and recorded the highest value (9.96 
g ), lowest value of the average weight of the stromal 
layer recorded in the fruits of the date pollinated by the 
Ghanamy akhdar vaccine reached (6.15 g) , lowest value 
of the average weight of the stromal layer recorded in 
the fruits of the dates pollinated by the Ghanamy akhdar 
vaccine reached (6.15 g) ,average weight of the seeds 
significantly exceeded in the date pollinated palm tree 
with the Khikri adi the highest value was record (0.92 
g), The lowest value of the average seeds weight in the 
date palm trees pollinated with the Ghanamy akhdar 
vaccine reached (0.63 g), The reason may be due to the 
compatibility between pollen grains and studied traits, 

or the reason may be due to the vitality of the different 
male pollen grains used in the study and thus affected 
these characteristics, A study was conducted by (9) to 
see the effect of different vaccine sources for nine male 
species ( M1 to M9 ) on the physical properties of the 
agricultural variety Daki and the results showed that the 
type of vaccine did not significantly affect the weight 
of the seeds , Showed the results of (10) a significant 
effect of the Khikri adi pollen grains on the weight of 
the fruits, their size, length, diameter, seed weight, and 
pulp weight in the fruits of the Halawi cultivar compared 
to the Ghanamy akhdar vaccine, which did not score any 
significant difference for these characteristics . 

Average fruit size, length, and diameter for the 
stage Khalal and the length and diameter in the dates 
stage

 The results showed in Table.1 that there were no 
significant differences in the average size of the fruits and 
the average length in the stage Khalal and the presence 
of significant differences in the average diameter of the 
fruits in the stage Khalal and dates among the palms of 
the cultivar agricultural AL-Ibrahimi, pollinated with 
pollen males used in the study.

 The average fruits diameter significantly increased 
in the stage Khalal of the date palm pollinated by the 
Khikri adi and samesmi fever vaccine and recorded 
the highest values ( 2.36 cm, 2.30 cm) respectively, 
Compared with the average diameter fruits of the date 
palm pollinated by the Ghanami Ahmar pollen, which 
recorded the lowest value (2.08 cm ), The average fruits 
diameter significantly exceeded in the pollinated palm 
trees the Ghanami Ahmar pollen grains, samesmi and 
Khikri adi pollen recorded the highest values (1.85 cm, 
1.78 cm, 1.77 cm ) respectively, lowest average diameter 
of the fruits was in the fruits of the dates pollinated by 
the Ghanamy akhdar vaccine ( 1.62 cm ), The reason that 
some fruits traits may not be affected and other fruits 
traits effect in this category may be due to the genetic 
factors of the different pollen grains,(11) explained the 
effect of pollen grains of 24 male cultivars on indicators 
of the ripening of palm fruits for the two cultivar Al-
Sayer and Halawi where the results showed significant 
superiority in the Fruit size, weight, pulp, seed length, 
weight, diameter, and size, in stage Khalal and al-rtab in 
the Halawi cultivar , The results obtained by (12) showed 
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that the Ghanami akhdar vaccine was significantly 
superior to the rest of the treatments in the length, 
diameter and weight of the fruits during the phase during 
the use of two types of pollen grains (Ghanami akhdar 
and Khikri adi, and their mixture) to pollinate two types 
of agricultural varieties (Al-Khidrawi and Al-Birim ).

Average raceme weight (Kg).

 The results of Table,1 showed that there were 
significant differences (P ≤ 0.05) in the average racemes 
weight between the date palm of the cultivar agricultural 
AL-Ibrahimi pollinated pollen males used in the study, 
As the average weight of raceme increased in pollinated 
date palm trees the Ghanami Ahmar , Ghanamy akhdar 
and samesmi, and the highest values were recorded ( 16.87 
kg, 15.55 kg, 15.45 kg ), Compared to the average weight 

of raceme in a date pollinated palm tree with the Khikri 
adi vaccine the lowest value was recorded (13.05 Kg ), 
The reason may be due to the difference in the viability 
of the different sage pollen grains and their hormonal 
content which affected the fruits contract percentage and 
on the studied fruits traits and consequently the effect on 
the weight of the racemes, The study conducted by (13) 
showed of the methazine effect five sources of pollen 
grains two cultivars, Nabot Ali and Sabaka where the 
results showed a significant increase in the average 
weight of raceme in the agricultural variety Nabot Ali 
when pollinated with the Hada-8 vaccine, mentioned(4) 
that different male pollen grains differ in their qualitative 
and quantitative content of hormones, and this, in turn, 
affects the fruits characteristics of the date palm. 

Table.1 The effect of percentage to hold fruit sand Some fruit traits of agricultural class AL-Ibrahimi

Level of 
significance

Male species

 adjectives
Khikri Adi

samasmiGhanamy 
Akhdar

Ghannami 
Ahmar

0.0001
0.457 ± 80.70

d
0.485 ± 83.20

c
0.335 ± 84.70

b
0.225 ± 86.60

a
percentage to

hold fruits (%)

0.0363
0.320 ± 11.59

a
1.092 ± 10.75

ab
0.258 ± 10.49

ab
0.224 ± 9.01

b
weight

(g)

Fr
ui

ts
 st

ag
e 

kh
al

al

G.M.
1.26 ± 13.70

a
1.69 ± 16.70

a
0.360 ± 12.90

a
0.389 ± 15.97

a
size
(ml)

G.M.
0.180 ± 3.53

a
0.206 ± 3.61

a
0.025 ± 3.39

a
0.028 ± 3.77

a
Length
(cm)

0.0158
0.030 ± 2.36

a
0.087 ± 2.30

a
0.016 ± 2.18

ab
0.085 ± 2.08

b
Diameter

(cm)

G.M.
0.209 ± 2.67

a
0.188 ± 2.78

a
0.023 ± 3.04

a
0.092 ± 2.94

a
Length
(cm)

Fr
ui

ts
 T

am
ar

 st
ag

e 0.0165
0.071 ± 1.77

a
0.052 ± 1.78

a
0.035 ± 1.85

a
0.018 ± 1.62

b
Diameter

(cm)

0.0001
0.122 ± 9.96

a
0.117 ± 7.60

b
0.217 ± 6.15

c
0.185 ± 8.06

b

Weight of 
stromal layer 

(g)

0.0001
0.014 ± 0.92

a
0.008 ± 0.71

b
0.013 ± 0.63

c
0.025 ± 0.74

b
Seed weight

(g)

0.0001
0.254 ± 13.05

c
0.525± 15.45

b
0.518 ± 15.55

b 
0.235 ± 16.87

a
raceme weight 

(Kg)
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 The values Rate ± standard error ; **G.M Not٭
significant at the level .(P ≤ 0.05).; ٭٭٭ a , b, c, d ; 
Different letters within a single row indicate that there 
are significant differences between types at a level .(P 
≤ 0.05).  

Conclusions

 From analyzing the results obtained from this 
study to see the effect of different types of males on 
the qualitative and quantitative fruits characteristics 
the Agricultural cultivar AL-Ibrahimi, we conclude, 
Different males in the amount of pollen grains their 
viability and their ability to pollinate and fertilization, 
and that Agricultural cultivar AL-Ibrahimi also differ 
in their acceptance of the different pollen grains, that 
environment has an important role in the pollention 
and fertilization process and the percentage for fruits 
contract while giving good fruits qualities in addition to 
the type of vaccine .  
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Abstract

Two hundred and ten samples were included in this study. The samples encompassing of 90 cattle milk 
samples obtained from local markets, and 120 stool samples obtained from children with gastroenteritis 
of age less than 12 years from both genders who were attending to the Babylon maternity and children’s 
hospital. The samples were collected during the interval from February to August 2018 in Babylon province. 

All these 210 samples were subjected to many tests for isolation and identification of Salmonella species by 
using bacterial culturing, biochemical tests, and API20E test system. The results showed that the prevalence 
of identifying Salmonella isolates were 69 (32.9%) out of 210 samples, distributed as (25/90) (27.8%) market 
milk and (44/120) (36.7%) stool samples. The identified Salmonella isolates were subjected to serotyping by 
monovalent antisera. It was found that 4 out of 25 isolates (16%) in market milk samples and 16 out of 44 
isolates (36.4%) in stool samples that belong to Salmonella infantis. PCR technique was achieved to identify 
invA and invF virulence genes in Salmonella infantis strains. All 20 isolates of Salmonella infantis in market 
milk and stool samples were examined. The results revealed that, invA gene was detected in all strains of 
Salmonella infantis isolated from the market milk and stool samples, while the invF gene was present in 
2 strains of the market milk Salmonella infantis, but existing in all strains of the stool Salmonella infantis. 

Keywords: Salmonella infantis, invA gene, invF gene, gastroenteritis, Milk, Gastroenteritis, Antibiotic 
Resistance. 

Introduction

Salmonella is one of the most essential zoonotic 
bacterial pathogen affects humans, which causes 
foodborne infection all over the world with serious 
implications in developing countries [1], and it is a major 
foodborne problem with frame animals such as cattle 

[2]. The milk is a potential food for the transmission of 
diverse foodborne bacteria to humans. In addition to 
the poultry foodstuffs are the main sources of human 
nontyphoidal salmonellosis. Additionally the raw milk 
and dairy products are considered as the other causes [3]. 
The raw milk is contaminated with bacteria from several 
sources like feces of infected animals, infected udder, 
skin, dust, feed and milking equipment [4].

Salmonella species are the etiological agents of 
acute gastroenteritis. In spite of the global human health, 
Salmonella infections impact has not been estimated 
where gastroenteritis is represented the main cause of 
morbidity and mortality [5,6]. Salmonella is transmitted 
to humans by consumption of contaminated animal 
foodstuffs including eggs, milk, poultry, pork, beef, and 
seafood [7], contaminated water, contact with infected 
animals, or with an infected person who suffering from 
diarrhea. Salmonella is divided into more than 2500 
serovars based on its H antigens [8]. These serovars are 
found in animal origin food products like Salmonella 
enteriditis, Salmonella gallinarum, Salmonella 
typhimurium, Salmonella infantis and Salmonella 
weltevreden [9].

DOI Number: 10.37506/ijfmt.v14i4.11764
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Salmonella Infantis is the most recurrence strain 
in various countries, involving Asian countries, it 
was detected and isolate from animals, humans and 
vegetables [10]. 

The pathogenicity of Salmonella is frequently 
dictated by various virulence genes. The products of 
these genes are effector proteins and comprise sipA, sipB, 
sipC, invA, invF, sifA, hilA, hilC and hilD [11]. Traditional 
Salmonella isolation methods are based on growth in 
a culture selective medium and serotyping which is 
considered as the standard methods for Salmonella 
confirmation, but it is time consuming. Thus, a quick 
technique is needed for the identification of Salmonella 
strains like using PCR assay for rapid identification and 
confirmation [12].

There are no previous studies dealing with the 
occurrence of Salmonella infantis conducted in Babylon 
province. This study, therefore, aims to estimate the 
prevalence and detect invA and invF virulence genes in 
Salmonella infantis isolates obtained from market milk 
and stool samples of children with gastroenteritis in 
Babylon province, Iraq.  

Materials And Methods

Sample Collection and Processing

The market milk and stool samples that included 
in this study were collected during the interval from 
February to August 2018 in Babylon province. 

Milk samples collection 

Total of 210 samples, including 90 raw milk 
(market milk), were randomly collected from different 
local markets. The samples were placed in sterile tubes 
containing Selenite broth, maintained in an ice box, then 
transferred to the laboratory on the same day within two 
hours of collection for inoculation on selective medium.  

Stool sample collection 

A total of 210 samples that composed of 120 stool 

samples were collected from children suffering from 
gastroenteritis. Samples were obtained from patients 
did not receive any antibiotics of age less than 12 years 
from both genders who were attending to the Babylon 
maternity and children’s hospital. One gram of stool 
sample from each patient was placed in sterile tube 
containing 5 ml of Selenite broth, and maintained in an 
ice box, then transferred to the laboratory on the same 
day within two hours of collection for inoculation on 
selective medium.  

Laboratory Diagnosis

Bacterial isolation, identification and serotyping

All (raw milk and stool) samples were inoculated 
onto the surface of MacConky agar, and incubated at 
370C for 24-48 hour, then sub-cultured onto the surface 
of selective media, including Eosin Metheline Blue, S.S 
and XLD agar, and then incubated at 370C for 24 hours 

[13]. 

The identification of colonies was depended on the 
morphological properties (colony size, shape, color, 
borders and texture). Bacterial colonies displaying 
the distinctive morphology were probably identified 
as Salmonella by Gram’s stain. The colonies of 
pathogens suspected to be Salmonella were subjected 
to biochemical tests such as (Catalase, Oxidase, Indole, 
Methyl red, Vogas-Proskaur, Citrate utilization, Urase, 
Gelatin hydrolysis, and Lactose fermentation tests) 
[14]. The analytical profile index (Api20E) system was 
used to confirm diagnosis of the Salmonella isolates by 
biochemical tests [15]. To determine Salmonella infantis 
strains the identified Salmonella strains were then tested 
for serotyping diagnosis based on the Kauffman-White 
Scheme with polyvalent and monovalent O and H 
antigens [16].  

Molecular detection of virulence genes in 
Salmonella infantis 

The detection of virulence genes (invA and invF) in 
S.infantis was done as described by other workers [17-18]. 
Detailed sequences of the primers are listed in Table (1).  
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Table 1: Oligonucleotide Primers sequence and amplicon size

Target gene Primer sequence Product size 
(bp)

invA

Forward:
5՜-GTGAAATTATCGCCACGTTCGGGCAA-3՜

Reverse:
5՜-TCATCGCACCGTCAAAGGAAC-3՜

284

invF

Forward:
5՜AAGGGATCCATGTCATTTTCTGAAAGCGACAC-3՜

Reverse:
5՜-GTTGTAGGGAAAGCTTCTCCAGTAATG-3՜

918

Bacterial cells were suspended in 1 m1 of sterile D.W and subjected to a dry bath at 95ºC for 10 min. then was 
cooled directly on ice and and used as DNA template for PCR. A single reaction mixture was completed in a final 
volume of 10µl containing 5µl master mix, 0.5µM of each primer and D.W water to 10µl final volume. The thermal 
cycler conditions were carried out at 95ºC for 30 seconds as pre-denaturation, 35 cycles consisting of denaturation at 
95ºC for one second, primer annealing at 58ºC for 5 seconds and extension at 72ºC for 15 seconds. Final extension at 
72ºC for 1 minute. PCR amplicon was ran on 1.5 % agarose gel, stained with ethidium bromide then visualized on 
UV transilluminator and photographed. 

Results

Two hundred and ten samples were included in this study. Samples were covering 90 cattle milk samples obtained 
from local markets, and 120 stool samples obtained from children with gastroenteritis. Samples were processed for 
isolation and identification of Salmonella by using bacterial culturing, biochemical tests, and API20E test system. 
The results showed that the prevalence of identifying Salmonella isolates were 69 (32.9%) out of 210 samples, 
distributed as 25 (27.8%) among 90 market milk samples, and 44 (36.7%) among 120 stool samples. The frequency 
of presumptive Salmonella strains was isolated from 210 samples, as shown in the Table (2). 

Table 2: Distribution of Salmonella isolates according to the type of samples

Type of samples No. of samples No. of positive samples Rate

Market milk samples 90 25 27.8 %

Stool samples 120 44 36.7 %

Total 210 69 32.9 %

The all identified Salmonella (69) isolates were subjected to serotyping by monovalent antisera. It was found that 
Salmonella infantis was detected in 20 (29%) samples distributed as 4 (16%) out of 25 market milk samples, and 16 
(36.4%) out of 44 stool samples (Table 3).  



Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4      1559

Table 3: Distribution of Salmonella infants according to the type of samples

Type of samples No. of samples No. of positive samples Rate

Market milk samples 25 4 16 %

Stool samples 44 16 36.4 %

Total 69 20 29 %

 DNA was extracted from all (20) Salmonella infantis isolates and used as a template to identify the 
invA, invF virulence genes by using the PCR assay. The results found that, invA gene (284 bp) was detected 

in all strains of Salmonella infantis isolated from the market milk and stool samples, the results are shown in 
fi gure (1). The invF gene (918 bp) was present in 2 strains of the market milk Salmonella infantis isolates, but 

existing in all strains of the stool Salmonella infantis isolates, the results are shown in fi gure (2). 

Figure 1: Agarose gel electrophoresis of Salmonella infantis invA gene detection. Lane M: marker with 100 bp 
ladder, lane 1 to 9: positive stool and market milk isolates, invA gene amplicon size: 284 bp. 

Figure 2: Salmonella infantis invF gene amplicon. Lane M: marker with 100 bp ladder, lane 1 to 5: positive 
stool isolates, lane 6 and 7: positive market milk isolates, while lane 8 and 9: negative market milk isolates, 

invF gene amplicon size: 918 bp. 
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Discussion

This study provided an estimation of the prevalence 
and detect invA and invF virulence genes in Salmonella 
infantis isolates collected from market milk and stool 
samples of children with gastroenteritis in Babylon 
province, Iraq. 

In the present study, the findings demonstrated 
that the prevalence of identifying Salmonella by using 
bacterial culturing, biochemical tests, and API20E test 
system in market milk samples was found to be (27.8%). 
This may be associated with the fecal contamination 
of raw milk by food borne bacteria in the course of its 
gathering or lower storage temperature of milk, loss of 
electricity in addition to post processing contamination, 
that offer proper conditions for variety of pathogenic 
bacteria to grow such as Salmonella.

This result corresponded to the result recorded 
in Southwest Ethiopia by [19], who found that the 
incidence of Salmonella spp. in raw milk was (20%). 
Different other previous study recorded in Egypt was 
carried out in 2014, and the results revealed that (12%) 
of the milk samples were positive for Salmonella species 
by using the conventional culture methods [20]. On the 
other hand, the result of the present study is in contrast 
with the results of the previous studies obtained from 

[21,22], who indicated that Salmonella species did not 
isolate and detect in examining raw milk samples.

In addition, the results showed the prevalence of 
Salmonella species in stool samples was (36.7%). The 
obtained result is lower than the result of the other study 
in Al-Muthanna Province, Iraq [23], who found that the 
prevalence of Salmonella species is (2.9%) in stool 
samples among children who their age under 9 years 
old. Another study in Al-Diwaniya, Iraq, recorded that 
Salmonella spp. isolated from stool samples of children 
under 3 years of age at a rate of (7.9%) were detected 
by culture and biochemical tests [24]. Variable prevalence 
of Salmonella was reported in many previous researches 
from Al-Diwaniya governorate, Iraq, there were 
(14.47%, 8.47%, and 10%) respectively [25].

The occurrence of the same virulence genes 
(invA and invF) in raw milk and human stool samples 
demonstrates that the distribution and dissemination 
of virulence genes, although the S. infantis source 

of infection not known due to lake of background 
information, but the milk are one of the most common 
sources known of human salmonellosis. 

The invA gene of the Salmonella spp., triggers the 
attack of the host and initiate infection, and subsequently 
increasing the degree of pathogenicity of the bacterial 
strains [26]. The invA gene is considered a universal 
genetic marker for the Salmonella identification since it 
exists in almost all Salmonella serovars [27]. Moreover, 
invF is expressed as a response to environmental 
signals. The exsitance of these genes is important in the 
Salmonella clinical significance [28]. 

Conclusion

invA gene was detected in all strains of Salmonella 
infantis isolated from the market milk and stool samples, 
while the invF gene was present in 2 strains of the market 
milk Salmonella infantis, but existing in all strains of the 
stool Salmonella infantis. 
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Abstract

Cytomorphology and cytochemistry are combined with immunophenotype by flow cytometry (FCM) to 
diagnosis and management the acute leukemia. The present study was designed to compare between the 
cytomorphology, cytochemistry and immunophenotype by flow cytometry at diagnosis and classification of 
acute leukemia to suggest a number of antibodies that can be adopted in the diagnosis by flow cytometry. 
The study included (160) cases were newly diagnosed (100 adults, 60 children). Morphological analysis 
was depended on peripheral blood smears examination by Leishman stain, cytochemical analysis with PAS 
and SBB stains and immunophenotype analysis used multiparameter. the results of this study shown that 
60% of adult cases were AML, and 40% ALL. The mean age of adults was 48.45 years for AML cases and 
was 32.59 years for ALL adult cases. In children AML the mean age was 5.23 years and was 6.44 years in 
children ALL cases. Our Conclusion Also that the B.ALL was more commonly than T.ALL in both adults 
and children cases. Immunophenotypic detection by flow cytometry recorded (100%) successfully diagnosis 
in ALL cases, but it was successfully in (75%) of detected the subtypes of AML cases. 
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Introduction

 Acute leukemia is a complex disease, there are 
two main types of leukemia, myelogenous (AML) and 
lymphocytic (ALL), depended on the types of cell that 
are involved. On the other hand each type is subdivided 
into acute and chronic classes (1). That can affect each of 
adults and children at different ages (2).

The diagnosis and sub-type classification of 
leukemia requires the simultaneous application of 
multiple techniques such as : Morphological assessment, 
Determination of cytochemical and immunophenotypic 
features and Evaluation of genetic abnormalities (3). 

The French-American-British (FAB) divided acute 
leukemia into various subtypes: M0 to M7 for myeloid 

leukemia, and subdivided to three subtypes, L1, L2 and 
L3 (4).

Immunophenotyping by flow cytometry offers a 
rapid, precise and effective means for the diagnosis of 
acute leukemia. It provides valuable information of the 
leukaemic blasts by analysis of surface markers (5).  

Patients and Methods

This study included 160 cases were newly diagnosed 
with Acute Leukemia, 100 of them was adults ≥ 15 years 
(60 cases AML, and 40 ALL). While the other 60 cases 
were children ≤ 14 years ( 13 cases AML, and 47 ALL). 

All cases were newly diagnosed. The samples 
collected from Hematology Unit of Baghdad Teaching 
Hospital in Medical City and Center Teaching Hospital 
of Pediatric. The collection period is from April to 
November 2019. 

The cases were diagnosed according to FAB 
classification, based on 20% blast cells in peripheral 

DOI Number: 10.37506/ijfmt.v14i4.11765
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blood (PB) film or bone marrow aspirate (BMA) as sign 
for diagnosis by cytomorphology by examination with 
Leishman stain, cytochemical with special stains Sudan 
Black B (SBB) and Periodic Acid-Schiff (PAS) and flow 
cytometry analysis was done by (BD FACSCanto II 
system 8 color). Using a panel of monoclonal antibodies 

to classify acute leukemia which included CD13,CD33, 
CD117, CD34 and HLADR for AML, and each of CD3, 
CD5, CD7, CD10, CD19 and CD79a for T and B ALL 
respectively. Data were entered into Excel sheet and 
then transferred to SPSS and P < 0.05 was regarded as 
statistically significant.  

Results

The age and gender of cases 

In present study, in adults AML the highest case’s number was with > 55 years with mean age 48.45 years. 
Also in adults ALL, the highest percentage was between 15-35 years with mean age 32.59 years. In children (age ≤ 
14 years) the AML were 13 (21.67%) and mean age was 5.23 years and peak incident of AML children cases was 
<5 years, whereas the ALL children were 47(78.33%) cases and mean age 6.44 years . the highest frequencies of 
children ALL cases were between (5-8 years).

The adult AML cases recorded 1.06:1 male to female ratio. Whereas the adult ALL cases the male to female 
ratio was 1.22:1. Children cases included male to female ratio 1.6:1 . while in children ALL cases the male to female 
ratio was 1.13:1 (figure 1) .  

Figure 1: percentage of male and female of Acute Leukemia cases   

Cytomorphological Diagnosis

In this study used peripheral blood smears 
examination the results were that adults AML 38(63%) 
cases were diagnosed with their subtypes according 
to FAB subclassification. While 18(30%) of cases 
diagnosed as just acute leukemia without subtype 
and recommended to immunophenotype and /or 

cytochemistry analysis. Adults ALL 13(33%) cases 
were diagnosed without determination subtype, 10(25%) 
diagnosed as AML. And 17(42%) were diagnosis with 
their subtypes.

In children AML 6(46%) cases were diagnosed by 
cytomorphology with their subtypes, while 4(31%) cases 
diagnosis as acute leukemia without detect it’s subtype. 
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In children ALL 11(23%) cases of them diagnosis as just acute leukemia, and 5(11%) given different diagnosis, 
31(66%) cases which given diagnosis with subtype. 

 Cytochemical Diagnosis

 The cytochemical detection was included SBB and PAS stains. SBB was positive in most cases of AML, While 
PAS stain in adults ALL cases was positively in 24(60%), table 1.

Table 1 the results of cytochemical diagnosis in acute leukemia cases: 

Cytochemistry
AML

ALL

Adults Children Adults Children

SBB 48(80%) 10(77%) 3(7.5%) 0%

PAS 3(5%) 1(7.7%) 24(60%) 40(85%)

Immunophenotype Diagnosis

this study included 73 cases newly AML diagnosed 
(60 adult , 13 children). Also 87 cases diagnosis as ALL 
(40 adults , 47 children).

Adults cases (83.3%), (85%) were positive to CD13 
and CD117 respectively in same time all children cases 
were positive to both CD13 and CD117. CD33 was 
positive in (81%) in adults and was (84.6%) in children 
.table 2. The subtypes of AML cases summarized in 
table 3.

In T.ALL all cases in both adults and children were 
positivity to CD5, follow CD7 which given percentage 
(92.8%) in adults and (88%) in children cases.

In adults B.ALL all cases given positive reaction 
for CD79a follow CD19 and HLADR. As well as the 
children cases recorded nearly the results that all children 
was positivity expression with CD79a and CD19 follow 
with CD10 and HLADR, table 4. 

 Table 2: The results of immunophenotype diagnosis with flowcytometry (FCM) of AML cases:

FCM markers Adults Children

CD13 50(83.3%) 100%

CD33 49(81.7%) 11(84.6%)

CD117 51(85%) 100%

CD34 46(76.7%) 10(77%)

HLADR 48(80%) 4(30%)
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Table 3: the subtypes of AML cases.

Subtypes
Adults AML

Children AML

No. % No. %

M0 10 16.67% 2 15.38%

M2 2 3.33% 0 0%

M3 7 11.67% 3 23.08%

M4 13 21.67% 4 30.77%

M5 9 15% 3 23.08%

M7 2 3.33% 0 0%

*Non M3 17 28.33% 1 7.69%

Total 60 100% 13 100%

*NonM3 mean that this cases may been all of the subtypes except M3 (ambiguous).   

Table 4: The results of immunophenotype diagnosis with flowcytometry (FCM) of AML cases: 

F.C.markers Adults Children

T.ALL

CD3
CD5
CD7
CD34

HLADR

11(78.5%)
14(100%)
13(92.8%)
8(57 %)
8(57 %)

12(70.5%)
17(100%)
15(88%)
15(88%)
7(41%)

B.ALL
CD10
CD19
CD79a
CD34

HLADR

18(72%)
19(76%)
25(100%)
14(56%)
19(76%)

25(86%)
29(100%)
29(100%)
16(55%)
25(86%)

Comparative assessment of acute leukemia diagnosis 

 In the table 6 which summarize the morphology, which is the cheapest method could used to a diagnosis 
within minutes to hours, while the immunophenotype give a result of diagnosis at one day and clinically helpful to 
characterize subtype of acute leukemia and it costly. 
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Table 5: comparative various diagnostic procedures : 

cytomorphology cytochemistry immunophenotype

AML

Subtype detection
required time

The cost
Type of sample

Possibility
of follow-up

60%
Less than hour

+
P.B and/or B.M

Weekly

79%
Hours

++
B.M

Not possible

75%
one day
+++++

P.B and/or B.M
Not possible

because highly cost

ALL

Subtype detection
required time

The cost
Type of sample

Possibility
of follow-up

55%
Less than hour

+
P.B and/or B.M

Weekly

73.5%
Hours

++
B.M

Not possible

100%
one day
+++++

P.B and/or B.M
Not possible because highly cost

+ Cheapest;  ++cheap;  +++costly; +++++ most costly.

Number of cases successfully done by that method. 

Discussion

The AML cases were more in adult cases that 60% of 
adult cases were diagnosed as AML, that demonstrated 
similar results to other studies (6-8). The acute myeloid 
leukemia is the commonest of acute leukemia in adults 
(7), and it is a third most common major cancer in Iraq (8). 

The present results in children ALL cases were 
agreement with (9), 

That the ALL is the mostly common of the cancer 
between the children and, the greatest common causes of 
death by cancer before twenty years of age (10).

One of the important prognostic factor in Acute 
Leukemia is the age (11). In present study shows that the 
mean age of adults AML cases were 48.45 years. This 
finding was comparable with other studies (12,13). But 
disagreed with (14,15). The peak incidence of AML adult 
cases in currently study was in age >55 years. But this 
study was higher than (16),

While agreement with (17). The mean age of ALL 
adults cases was 32.59 years. Which different with 

(18,19). The mean age of children ALL cases in present 
study was agreement with (20). And the peak incidence 
were at the same line with (21) . 

The male to female ration results of adults AML 
cases in current study was different from(12), while in 
adults ALL cases were agreed with (22). 

In children AML cases male to female ratio was 
1.6:1. Which different from(23), while children ALL 
cases given nearly agreement with (21). 

The cytochemistry found that the 80% of bone 
marrow aspirate (BMA) samples of adults AML and 
77% of children AML were positive to SBB stain. On 
the other hand (BMA) samples in 60% adults ALL, 85% 
children ALL were positivity reaction to PAS stain. This 
positivity of cytochemical tests may be explained by 
the presence of specific enzymes or other substances in 
individual hematopoietic cells leading to development 
of color reaction. Morphologically, the presence or 
absence of myeloblasts has a central role in diagnosis 
of AML and suspicion of ALL respectively, as in FAB 
classification ALL is largely a diagnosis of exclusion .  
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In adults AML the markers CD 117 mostly positivity, 
followed CD13 and CD33. In children cases both CD117 
and CD13 were positive in all cases (100%) followed 
by CD33. From this result that use of antibodies against 
for these antigens is possibly sufficient for an initial 
diagnosis of acute myeloid leukemia. Also the present 
results agreement with (24,25). Acute myeloid leukemia 
was defined immunologically by the expression of 2 or 
more of myeloid markers: CD13, CD33, and CD117 (25).

The subtype M0 showed higher expression for 
CD34, CD117 and HLADR, while M4, M7 related 
with CD33 and CD117 that were much more helpful in 
distinguishing their subtypes in AML cases of adults. In 
this study results each of subtype M0 and M2 related 
with strong positivity more than other subtypes for 
CD13 and CD33 which may be diagnostic characteristic 
to this subtype of acute myeloid leukemia.

The current results found that T.ALL cases recorded 
percentage 100% positivity reaction to CD5 in both 
adults and children followed by CD7 in adults, while 
in children follow CD7 and CD34 there given same 
percentage value (88%). 

The positivity CD79a in 100% of B.ALL adult 
cases. Whereas in children both CD79a and CD19 were 
100%, agreement with (26). From this result that use of 
antibodies against for these antigens is possibly sufficient 
for an initial diagnosis of acute lymphoid leukemia. 

The B-ALL cases were mor than T-ALL for both 
adults and children cases, in results this study which 
similar to (27). 

Immunophenotypic detection by flow cytometry 
recorded (100%) successfully diagnosis in ALL cases, 
but it was successfully in (75%) of AML cases, the which 
recorded as AML (Non-M3). While other study in (28) 
found that flow cytometry determined subtype in 94% 
of AML cases. That the large heterogeneity of myeloid-
related lineages, no clinically relevant immunological 
classification of AML has been devised so far (6). 

Depending on the current results, we conclude that 
the techniques used in diagnosis of acute leukemia in 
this study considered one complementary to other with 
ability using flow cytometric antibodies CD13 and 
CD117 as a cost effective diagnostic marker in acute 

myeloid leukemia cases to support morphological 
findings. Also CD5 and CD7 were the most frequently 
expressed in T-ALL while CD79a and CD19 were most 
commonly associated with diagnosis of B-ALL. CD33 
positivity reaction was strongly related with expression 
in AML-M2, M3, M4 and M7 subtype with adult cases, 
while it expression related with AML-M3 and M4 
subtype in children AML cases. 
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Abstract

This study was designed to evaluate the analysis of blood samples in crime scene under different environmental 
conditions. Samples are divided into four main groups depending on the source of bloodspot: Soil, Stone, 
Ceramic, and Water sample. Each group consisted of two sub-groups depending on weather temperature in 
Iraq in winter and summer: 8 °C groups and 45 °C groups. Each group consisted of 32 samples. Samples 
were collected after different time (0, 2, 6, and 24) hours. 

The results of the current study showed variation in the ability to extract DNA depending on the surface type. 
In addition, DNA can be extracted from bloodstains on soil, gravel, ceramics, and water when extracted 
immediately after exposure to the surface. The difference in the ability to extract DNA from bloodstains 
on different surfaces after two hours at 8 °C temperature, where the success rate of extraction is (25, 7.5, 
100, and 100%) for soil, stone, ceramics, and water samples Respectively. The ability rate to extract DNA 
after two hours at 45 °C temperature, where (25, 7.5, 87.5, and 100%) for soil, gravel, ceramics, and water 
samples respectively. The ability rate to extract DNA after six hours at 8 °C temperature, where (0, 12.5, 
37.5, and 100%) for soil, gravel, ceramics, and water samples respectively, while it was (0, 12.5, 25, and 
100%) for six hours samples at 8 °C temperature. After 24 hours, only water samples showed the ability to 
extract DNA from all samples, while no DNA was obtained from the rest of the samples. 

PCR amplification of the FIF2AK3 gene showed products when the DNA extracted immediately after their 
adhesion to the surface of the soil while showing no products for other age groups. Also, the PCR products 
can be obtained when DNA isolate immediately after exposure to the stone surface, whereas the rate PCR 
amplification products of DNA isolated after two hours was (37.5%) for both groups 8 °C and 45 °C., while 
other age groups showing not products. 

The agarose gel electrophoresis of PCR products showed the possibility of FIF2AK3 gene amplification 
when blood samples were taken immediately after exposure to the surface, whereas the ability to obtain 
amplification products was (100 and 87.5%) for groups 8 °C and 45 °C respectively. No products were 
obtained after 6 and 24 hours. In water samples, all isolated DNA gave the product. 
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Introduction

The term “forensic genetics” Refers to the use of 
human DNA applications in crime investigation (1). 
The use of Deoxyribonucleic acid (DNA) as evidence 
of its origin has considered a revolution in the field of 

forensic. The accessibility of improved technologies has 
now made DNA analysis a critical and part of forensic 
science (2,3). DNA profiling has a high discriminatory 
power, which made it particularly influential in forensic 
science. By using of a number of genetic markers, 
DNA profiling has the ability to differentiate between 
individuals, which gave each individual a distinctive, 
possibly unique, DNA profile (4). 

DOI Number: 10.37506/ijfmt.v14i4.11766
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DNA evidence can support an investigation along 
with other evidence to allow the possibility of including 
or excluding a suspect from their presence in a crime. 
DNA discrimination power makes it a powerful tool that 
can assist an investigation as evidence to be presented in 
court (5). Evidence including body fluid (such as blood, 
saliva, semen, and sweat), tissues, for example, teeth, 
skin, hair roots, and bones can all be used to produce a 
DNA profile (6). The natural physical environment such 
as temperature, humidity, and ultra-violet radiation, 
can affect the ability to recover DNA from samples. 
These effects depend upon the location and climatic 
conditions. A number of environmental influences have 
a direct impact on DNA degradation. After all, the high 
temperatures and ultraviolet (UV) is one of the most 
important factors that increase the degradation of DNA 
(7).

Limited studies have addressed the effects on the 
environment of DNA spots resulting from the body 
fluids may be due to the fact that there is a difference in 
large climates between different geographical locations 
that make this measure scientifically impossible (8)

Materials and Methods

Samples of the study collected randomly from the 
human blood for the period from 1/2/2019 to 15/6/2019, 
the samples have consisted of deferent blood groups with 

different environmental conditions. One ml of blood 
used to simulates the crime scene. Samples divided into 
four main groups depending on the source of bloodspot: 
Soil, Ceramic, Stone, and Water sample. Each one of 
the mains consisted of two sub-groups depending on 
weather temperature: 8 C group and 45 C group. Each 
group consisted of 32 samples with different blood 
groups. DNA extracted from the samples immediately, 
after tow houres, after 6 hours, and after 24 hours.

Genomic DNA extracted from the blood of samples 
according to the extraction method adopted by the 
supplied company.

 Electrophoresis has been done to determine DNA 
pieces after the process of extraction or to detect the 
result of the interaction of PCR during the presence 
of the standard DNA to distinguish the bundle size of 
the outcome of the interaction of PCR on the Agarose 
gel . Than we used nanodrop to determination of DNA 
concentration. 

The primers where design by primer 3 plus program. 
The primers were lyophilized, they dissolved in the free 
ddH2O to give a final concentration of 100 pmol/µl 
as stock solution and keep a stock at -20 to prepare 10 
pmol/µl concentration as work primer suspended, 10 µl 
of the stock solution in 90 µl of the free ddH2O water to 
reach a final volume 100 µl. 

Primer Sequence Tm (ᵒC) Product size

F 5’-AGCTCCTATAGTAACCTCTTCTTGAACTCACTTG- 3’
68.6 429 bp

R 5’-GCTTTCACGGTCTCGGTCCCACTG- 3’

Results and Discussion

DNA was extracted from blood spot in different 
invironmental condition (Soil, stone, ceramic, and 
water) at (8 °C and 45 C°). Each sample’s source was 
composed of 32 samples, with samples age group (0, 
2, 6, and 24 hours). The concentration of the extracted 
DNA cheeked by using a nanodrop device.

The DNA concentration of the Soils samples at 8 °C 
ranged from 32.3 to 67.1 ng/µl with average 51.09 ng/µl, 

while the DNA concentration of the samples that taken 
at 45° C ranged from 22.3 to 54.3 ng/µl with average 
38.24 ng/µl. The DNA concentration of stone samples 
at 8 °C were ranged 32-86.9 ng/µl with average 60.6 ng/
µl, while the DNA concentration of 45 °C samples was 
ranged 23-65 ng/µl with average 46.8 ng/µl. The DNA 
concentration of 8 °C samples was ranged 39 to 77 ng/µl 
with average 60.6 ng/µl, while the DNA concentration 
of 45 °C samples was ranged 32 to 66 ng/µl with average 
49.2 ng/µl. The DNA concentration of water samples 8 
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°C was ranged 23 to 70 ng/µl with average 42.7 ng/µl, 
while the DNA concentration at 45 °C was ranged 20 to 
74 ng/µl with average 41.4 ng/µl. 

Agarose Gel electrophoresis of extracted DNA 
from soil samples showed bands in 10 samples out of 
32 samples in each 8 °C and 45 °C. Eight band came 
from DNA extracted from immediately age group, 2 
bands from 2 hours age group, while none of the other 
age group samples gave any bands. Stone samples 
showed 12 bands of 32 samples for 8 °C samples. The 
band composed of eight bands from zero age group, 

three bands from 2-hour age group, and one band from 
6-hour age group. The 45 °C samples gave also 12 bands 
distributed as eight bands for the zero-age group, 3 bands 
for (2 hours) age group, and one band for (6 hours) age 
group. Agarose Gel electrophoresis of extracted DNA 
showed 19 bands of 8 °C samples. The band composed 
of 8 bands from zero age group, 8 bands from 2 hour age 
group, and 3 bands from 6 hour age group. The 45 °C 
samples give 17 bands distributed as 8, 7, and 2 bands for 
0, 2, and 6 hour age group. Agarose Gel electrophoresis 
of extracted DNA products showed the appearance of all 
bands for 8 °Cand 45 °Csamples fig. (1). 

Fig (1) Agarose gel electrophoresis of genomic DNA extracted from blood spot on 1.5% agarose at 50v. for 2 
hr (a) Soil sampes at 8 °C and 45 °C (b) Stone sampes at 8 °C and 45 °C (A) Ceramic sampes at 8 °C and 45 

°C (A) Water sampes at 8 °C and 45 °C group 

Agarose gel electrophoresis of PCR product by using specific primers for amplification of gene for 30 samples 
of blood spot taken from the soil at 8 °Cand 45 °C showed 8 bands at the expected site in both (429 bp). All bands 
represent immediately age group. Ceramic samples at 8 °C and 45 °C showed bands in 11 samples at the expected 
site (429bp) in both. The distribution of 8 °C and 45 °C samples depending on age group was eight bands for the zero-
age group and three bands for 2 hours. Stone samples showed bands for 16 samples in both 8 °C and 45 °C group at 
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the expected site. Depending on samples age, the distribution of 8 °C group was eight, and 8) bands for (zero and 2) 
hour age groups respectively, while the distribution of 45 °C was also (eight and 8) bands for (zero and 2) hours age 
groups respectively. In water samples, they gave product in expected site for all samples.  

Figure (4-5) Agarose gel electrophoresis of PCR product for amplification of gene for blood spot on 1.5% 
agarose at 50 v. for 1 hour (a) Soil sampes at 8 °C and 45 °C (b) Stone sampes at 8 °C and 45 °C (A) Ceramic 

sampes at 8 °C and 45 °C (A) Water sampes at 8 °C and 45 °C group

Discussion 

In the present study, we used two different 
temperatures (8 ° C and 45 ° C) to simulation the weather 
in Iraq. We used four environmental sources to stimulate 
the crime scene.

Biological evidence may expose to various 
environmental factors. These factors play crucial roles 
in DNA degradation (9). Environmental conditions such 
as heat, humidity, chemistry, microorganisms (bacteria 
and fungi), etc. can be effective on the stability of DNA 
for survival (10).

The DNA extracted from the blood spot affected by 
the nature of the surface on Moreover, the concentration 
and purity of the extracted DNA influenced by the 
surface factor in it (11). A study showed that the 
concentration of DNA is higher and the possibility of 
extraction is stronger on smooth surface comparison 
with non-smooth surfaces (12)

Extracting DNA from biological evidence found in 
the soil has a high failure rate. This may be due to the soil 
contains many microbes that can cause DNA destruction 
and digestion. Moreover, containing soils of different 
chemical compounds can do the same action (12). The 
presence of an inhibitory substance called humic acid in 
natural soils may cause DNA degradation (13).

The Hem and humic acid act as inhibitors Exposure 
to mild (moderate) inhibitors reduce the concentration 
of DNA (14).

The reaction of moderate enzymes also plays a 
role in DNA degradation when undergoing external 
environmental conditions. When cells die, the internal 
enzymes are activated, which leads to DNA degradation 
by an endonuclease or exogenous which released 
by the microorganisms that exist in the surrounding 
environment turned to mononucleotides (10).

This is consistent with the current study, where 
blood spot on soil has been affected by two inhibitors: 
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humic acid from soil and hem from RBC, in edition to 
microorganisims. his lead to DNA degradation in most 
of the samples. Stone and ceramic samples were less 
degradations from soil samples this may due to less 
affected inhibitors and the nature of its surface. In water 
samples, the appearance of all samples may refer to that 
water reduce the inhibitory effect of the hemoglobin.

Many studies showed that temperature plays a big 
role in DNA degradation (9). Another study mentions 
that temperatures are known to have the ability to reduce 
the construction of DNA (6).

This agreed with the current study which found that 
DNA constriction affected by weather temperature in 
soil, stone and ceramic, while it shows no effect in the 
water. This may due to water specific heat.

The presence of an inhibitory substance called 
humic acid in natural soils; this substance is extracted 
with DNA extraction and inhibits the possibility of DNA 
profile by binding to DNA molecular components (13)

The natural soil contains many PCR inhibitors. 
However, the main inhibitor responsible for the high rate 
of failure to identify DNA is humic acid; this substance 
is extracted with DNA extraction and inhibits the 
possibility of DNA profile by binding to DNA molecular 
components. Humic acid consists naturally through the 
decomposition of plant and animal remains. Humic acid 
Dominates the grassland soil (13,15).

Humic acid has chemical-physical properties similar 
to double-strand DNA and is co-extracted with DNA, 
either by binding with components of the extraction 
system (silica) or by binding to the DNA molecule 
itself (16). HA linking with Most of PCR components 
and inhibits DNA amplification (15,16), which not only 
directly effects on DNA profile, but also indirectly by 
affecting the accuracy of the quantification of DNA 
using PCR (13).

Forensic samples contain chemicals that can reduce 
or inhibit amplification using polymerase chain reaction 
(PCR). The most obvious inhibitor is (hem) (17), and 
dyes found in clothing and humic acid from soil samples 
and calcium from the bone (18). These substances are 
extracted with the DNA product and can affect all the 
contents of the polymerase chain reaction including the 

DNA template, nucleotides, amplification primers, Mg+2, 
And polymerase enzymes. Although the inhibitory effect 
of these substances is known, the inhibitory mechanism 
is unknown (19). Exposure to severe inhibitors leads to 
loss of alleles (14)

In a study by Wu and co-workers, the characteristics 
of the RBC membrane are influenced by the type of 
substance-exposed to the blood (18).

This agreed with our result where PCR amplification 
did not give any band in 2 and 2 samples at 8 C and 45 
C respectively. All samples were 2 hours of age group. 
PCR amplification did not give any band in 3 and 3 
samples at 8 C and 45 C respectively. All samples were 
6 hours age group. This may refer that soil has a faster 
inhibitory rate than ceramic and stone. Our study shows 
no Impact of water on DNA stability this may due to the 
percentage of blood volume to water is low.

Conclusion

DNA is affected by different surface in which blood 
stains. Temperature affects the concentration of DNA 
in exposed blood stains while it does not affect the 
presence of stains in water. The concentration of DNA 
is not affected by water extraction and the temperature 
of the ocean does not affect the DNA in water  
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Abstract

Aim: The present study aims to determine whether the level of serum interleukin -17 and IL-17 receptors ( 
IL-17A) gene variant increases or decreases susceptibility to Allergic Rhinitis. Method: In this case-control 
study fifty patients with rhinitis and fifty apparently healthy persons as a control in Babylon province /
Iraq were enrolled in this study. Results: the results of this study were shown significant difference in 
frequency of IL-17 A (rs2275913) A>G polymorphism between Rhinitis patients and controls .Also , there 
were significant difference in frequency of IL-17A (rs 2275913) between rhinitis patients and controls and 
there were significant increase in patient compared with control. Conclusion: The bpresent study suggests 
that patients with AA allele for IL-17A (rs2275913) have increased susceptibility to rhinitis compared with 
GG allele , Also the present study suggests that IL-17A (rs2275913) is considered risk factor for Allergic 
Rhinitis. This study suggests that the level of IL-17 patients with rhinitis highly significant compared with 
healthy.
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Introduction

Allergic Rhinitis a type of inflammation in the nose 
which occurs when the immune system overreacts to 
allergens in the air [1]. Signs and symptoms include a 
runny or stuffy nose, sneezing, red, itchy, and watery 
eyes, and swelling around the eyes [2]. Some people may 
develop symptoms only during specific times of the 
year, often as a result of pollen exposure [3] . Allergic 
rhinitis is typically triggered by environmental allergens 
such as pollen, pet hair, dust, or mold [4]. Inherited 
genetics and environmental exposures contribute to 
the development of allergies [5].Cytokines play an 
essential role in mediating allergic inflammation. The 
importance of the T helper cell (Th) 2 cytokines in both 
the development of allergic sensitization and pathology 
of allergic inflammation is well established [6]. While 
healthy subjects are predominated by Th1-type cells, 

nasal mucosa and epithelial tissues of AR subjects are 
dominated by Th2-type lymphocytes[7].The recent 
discovery of another T lymphocyte subset, namely Th-
17 cells, has been fundamental to our understanding 
of how Th-1 cells can actually mediate inflammatory 
events by producing IFN-c [8] . T helper 17 cells are 
characterized by the production of various cytokines, 
including IL-17, IL-6, tumor necrosis factor-a and IL-22 
[9]. Another Th subgroup of regulatory T cells (Tregs) has 
restrictive influences on both Th1 and Th2 cell-mediated 
inflammation. The lack of Tregs causes the emergence 
of allergic inflammation along with the increase in Th2 
cells[10]. The Tregs fetch the allergic inflammation under 
control by synthesizing IL-10 and the changment growth 
factor-β (TGF-β)[11].The patient with Allergic Rhinitis 
showed an allergen-specific functional defect in Treg 
that promotes Th2 polarization and consequently IgE 
synthesis [12]. An increasing number of studies have 
demonstrated relationship between IL-17 and neutrophilic 
inflammation, implicating IL-17 as a potential candidate 
gene in predicting allergic rhinitis susceptibility. 
Interestingly, an analysis which reported by Chinese 
study showed that IL-17A rs 2275913(−197G/A) were 
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found to be commonly associated with allergic rhinitis 
[13]. Thus, the aim of the present study was to investigate 
the impact of IL-17A rs2275913, genes polymorphisms 
on IL-17A plasma levels together with their influence on 
susceptibility as well as its severity.

Ethical statements:

The study design was reviewed and approved by 
the ethics committee of Hilla Teaching Hospital and 
Imam Sadiq Hospital in Babylon province in Hilla city. 
All persons participated in this study was agreed to 
participate and signed an informed consent. 

Material and Methods

Study Design:

This study design was a case-control study. Patient 
with diabetes mellitus, Patient with hypertention, 
Smokers, Patients with rheumatoid arthritis, Pregnancy, 
Any inflammatory diseases, Any autoimmune diseases.
This study included 100 individual , the age was ranged 
between (18 - 70) years ,All samples were collected 
from 1st of September 2019 till 1st of January 2020. 
The practical side of the study was performed at the 
laboratory of biochemistry department in College of 
Medicine / University of Babylon. We collected blood 
samples from healthy subjects, patients during rhinitis.( 
5 ml) blood were drawn,(2ml) EDTA tubes immediately 
frozen at -20 °C for further assay. and (3ml) gel tubes, 
clotted at room temperature for 10-20 minutes and 
centrifuged for 20 minutes at 3000 rpm. Serum samples 
were immediately frozen at -20 °C for further assay.

Genotyping analysis

Genomic DNA was isolated from EDTA 
peripheral blood samples of all patients and 
extracted by standard salting-out procedure [19]. The 
identification of the IL-17A rs2275913 (A/G -197) 
polymorphisms were performed by polymerase chain 
reaction restriction fragment length polymorphism 
(PCR-RFLP) using specific primers: [(IL-17A*F: 
5’-AACAAGTAAGAATGAAAAGAGGACATGGT- 
3’; IL-17A*R: 5’-CCCCCAATGAGG 
TCATAGAAGAATC-3’) respectively followed by 
a digestion of the amplification products using EcoNI 
enzymes respectively.

Measurement of serum IL-17 levels

Serum IL-17 was measured by commercial enzyme-
linked immunosorbent assay (ELISA) using reagent kits 
Elabscience (China)

The presence of DNA extracted was detected by 
using agarose gel electrophoresis technique ,then the 
genomic DNA was amplification by PCR technique, 
After PCR product was digested with restriction 
ECON1 enzyme and the products were analyzed by 5% 
polyacrylamide gel electrophoresis., The PCR fragment 
was divided into 102 bp, 68 bp and 34bp fragments.

Statistical Analysis

Data were analyzed by the SPSS 18.0 software (SPSS 
Inc., Chicago, IL, USA). Normally distributed data were 
expressed as the mean±SD and non-normally distributed 
data were expressed as the median (25-75th percentiles). 
The Student paired t-test was used to compare normally 
distributed data between two groups, and the rank 
sum test was applied for nonnormally distributed data 
between two groups. The χ2 test was used to compare 
frequencies. All reported p values were two-sided, and p 
< 0.05 was considered statistically significant. 

Results:

The demographics and clinical characteristics of the 
healthy control subjects and patients with allergic rhinitis 
are shown in Table 1. significant difference in age, sex 
and family history was observed between patients and 
healthy control. As expected, patients with attacks 
showed (mean±SD: 46.3 ± 3 more than 40 year vs. 26.5 
± 3 for less than 40 years, p< 0.05) compared to healthy 
control subjects (Table-I). However, the FEV1%pred 
levels were found higher in patients during remission 
than during asthma attack (p< 0.05). 

Serum IL-17 (Fig.1) level was significantly elevated 
in patients during patient with allergic rhinitis attack and 
remission (p< 0 .000) compared with healthy control 
subjects. In addition, serum IL-17 levels was much 
higher during rhinitis attack than those during remission 
(p< 0.05).  
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(Figure 1): IL-17 concentration in serum of case and control in allergic

Analysis of IL-17A rs2275913 polymorphism

There were signifi cant differences in genotypes and alleles frequencies between patients and controls (Table :1):

(Table: 1). Results of IL-17A rs2275913 genotyping in patients and controls

IL-17A genotype Patient n= Control n= P value OR(95% CL)

A 58% 52%
  P<0.05 OR: 5.892*; CI 95%** 

1.77-19.57
G 42% 48%

Otherwise, the IL-17A studied polymorphism was associated to the activity of the AR in our patients group.

Discussion

The present study showed signifi cantly increased 
serum IL-17 level in patients with allergic rhinitis 
compared to healthy subjects, lately, serum IL-17 levels 
were found higher in rhinitis patients than healthy 
subjects[14]. These results proposed that serum IL-17 
levels play an important role and linked to the severity 
of the rhinitis[15]. In the present study was signifi cant 
association was found for IL-17A rs2275913 and disease 
susceptibility, p < 0.05. The subject result was showed the 
relationship between RS2275913 gene polymorphisms 
and allergic rhinitis ,this result was agreement with F 
Fatahi et al in Iranian study [16]. Also in Spain study 
was showed RS2275913 gene polymorphisms was 

relationship with allergic rhinitis. the IL-17A*A allele 
conferred a role for AR risk, OR = 5.892*; 95% CI 
1.77-19.57. Therefore, the risk conferred by IL-17A 
rs2275913 G allele in AR predisposition might be 
weak and that could explain the absence of association 
reported in the mainstream of published studies as well 
as the present study. 
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Abstract

Gene expression of EFB1 gene in yeast Candida dubliniensis isolated from oral candidiasis in cancer 
patients was detected using by R-time PCR for some isolates before and during the yeast infection of the 
epithelial cells. The results showed a high rate of gene expression of T2 ( 42.104 ± 6.533) and a significant 
difference at the probability level P>0.01 compared with the treatment was c (1.034 ± 0.126 ) and the use 
of the Moringa oleifera extract was 25% to evaluate its effect on the gene expression (ALS1) before and 
during yeast infection of epithelial cells. The results showed that the gene expression of T1 was decreased 
by ( 0.129 ± 0.021) compared to (C) value (1.034 ± 0.126) .

As for the T2 treatment was gene expression at a rate (42.104 ± 6.533) high Compared with T3 treatment in 
which gene expression dropped at a rate (22.143 ± 4.176 ) and with a significant difference at the level of 
the probability of P ≤ 0.01.  

Keywords: Moringa oleifera, (EFB1) Gene elongation factor 1-beta Candida dubliniensis , Candidiasis. 
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Introduction

The immune system of the cancer patient is in a 
state of weakness and deterioration due to the disease 
and treatments used, especially chemotherapy and 
radiotherapy, which aims to eliminate cancer cells 
and reduce the spread within the body but It has side 
effects. it is transmitted through the blood circulation 
to all members and tissues of the body until his arrival 
the target, more vulnerable tissues are fast-growing 
tissues and permanent replacement cells such as bone 
marrow cells and gut tissue [1] The mouth contains the 
appropriate environmental conditions for the growth 
of colonies of yeast, which increase the proportion 
of acidic function of saliva, and the yeast of Candida 
dubliniensis opportunistic fungi that invade the body 

in the case of weakened immunity and This is aided by 
many of the virulence factors that are produced with the 
help of the (EFB1) gene[2-4] . elongation factor 1-beta 
(EFB1) Translation elongation factor 1 beta; stimulates 
nucleotide exchange to regenerate EF-1 alpha-GTP for 
the next elongation cycle which facilitates binding of 
aminoacyl-tRNA to the ribosomal A site TO Producing 
protein [2]. 

This study were conducted in order to achieve 
our aims, like the isolate and diagnose yeast Candida 
dubliniensis infections from oral cancer patients, the 
use of aqueous Extract of the seeds of Moringa Oleifera 
to test its effect on the growth of the yeast Candida 
dubliniensis and use seeds Extract Moringa Oleifera 
to assess its effect on gene expression of (EFB1) gene 
before and during a yeast infection of epithelial cells. 

DOI Number: 10.37506/ijfmt.v14i4.11768
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Materials and Methods

 Samples Collection

 (100) samples (oral Scrape ) was collected from 
patients that infected with cancer, which treated with 
chemotherapy and who appear to have symptoms of oral 
candidiasis disease and reviewers of the tumors Division 
in Teaching Hospital of A-Diwanyiah city for the period 
from the first of March 2018 to the end of August 2018. 

 Yeast Isolation 

 Candida dubliniensis was isolated from From Oral 
Candidiasis To Cancer Patients by culture in the media 
of Sabourauds dextrose agar (SDA) and incubated in 
degree (37)C for (7) days, and examined later the growth 
colonies scrupulous in terms of color, shape, textures 
and examined the optical microscope after staining dye 
gram to note the shape and size of the yeast and a growth 
test at a temperature of (45)C AND growth sample on 
chromagar candida [3] A hundred samples were collected 
(oral Scrape) from healthy individuals as a control to 
compare 

 Prepare an aqueous Extract of the seeds Moringa 
oleifera 

 It was Prepare depending on the method Price [4], 
and then were prepared differently than concentrations, 
namely, (25)% sterilized Concentrations filtration using 
filter paper (0.45) microns. 

 Detection of active compounds in the Extract:

Followed the method contained in the Fahmy [5] for 
the detection of alkaloids while following the method 
contained in the Shihata [6]for the detection of tannins 
and saponins, flavonoids have either followed the method 
contained in the AL-Khazragi  [7] for disclosing them   

 Experience Design:

1. Prepare of Yeast stuck depending on the method 
of Clayton [8]. 

2. Preparation of epithelial cells: Preparation was 
done depending on the method Chritchaly and Douglas 
[9].

· The first treatment (T1): mixing (0.5 ml) of 
the yeast is stuck with (0.1) ml Moringa oleifera seed 
Extract concentration of (25)% in the Eppendorf tube. 

· The second treatment (T2): mixing (0.5)ml of 
the yeast is stuck with (0.5)ml of the epithelial cells of 
the mouth is stack in the Eppendorf tube.

·  The Third treatment (T3): mixing (0.5)ml of 
the yeast is stuck with (0.5)ml of the epithelial cells of 
the mouth is stuck in the Eppendorf tube.

·  Control (C): put (0.5)ml of yeast cells is stuck 
in the Eppendorf Tube.

 All transactions were incubated at a temperature 
(37)0C four (48) hours and repeated transactions 
five times, then completed the steps of qRT- PCR.  

Quantitative Reverse Transcription Real- Time 
PCR (RT-qPCR) test: 

 It is an examination of a series of polymerase chain 
reaction in real-time quantitative (reverse reproduction) 
to measure the levels of quantitative DNA sender 
(mRNA) to denote the amount of gene expression of 
genes EFB1 gene expression as well as the use of gene 
of (Act1) structured record to calculate gene expression, 
has this test was conducted four transactions T1, T2, T3, 
C depending on the method in Tavanti [10]. 

Table (1) DNA sequencing primers and their Nitrogenous bases of Bioneer Corporation - South Korea

Primer Sequence Amplicon

EFB1
F ATACGCTGCCAAGAAAGCTG -3¢ 5¢- 

127bp
R TTCGACGGCTTTAACGTTGG -3¢ 5¢- 

Act1
F  5¢- TGTGTAAAGCCGGTTTTGCC -3¢

136bp
R TTGGATTGGGCTTCATCACC -3¢ 5¢- 
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Genbank code EFB1: XM_002420026.1 and 
Act1:  XM_717232.1.

Real-Time PCR data analysis:

 The results were analyzed chain reaction in real time 
through using the use of quantitative way livak method, 
which was developed by Livak and schmittgen [11]. 
Statistical analysis, Results were analyzed statistically 
using the gene expression of the way one way ANOVA 
LSD at the level of probability of (P<0.01) using SPSS 
software. 

Results

Isolation and diagnosis

Type C dublineinsis, (30 (30%), was diagnosed 
in cancer patients, while C dublineinsis1 (1%) was 
diagnosed in healthy people. The isolated species have 
been confirmed using growth on chromagar candida and 
the Candida system . The use of this type of diagnosis 
is preferred because it is fast and accurate, but it is very 
expensive and sensitive to the pollution . 

Qualitative detection of some of the active 
compounds of aqueous Extracts of the seeds of 
Moringa oleifera .The table shows (2) qualitative 
detection results of the active ingredient in the aqueous 
Extract of the seeds of Moringa oleifera, which pointed 
to the presence of saponins and flavonoids and tannins 

Table (2): Quality Detection for some active compound for Moringa oleifera

Substance Tannins Alkaloids Flavonoids Saponins

aqueous extracts of the seeds of Moringa 
oleifera + - + +

Gene expression of EFB1gene using the method 
(2-ΔΔCT Livak method)

 The results shown in Table (3) and Figure (1,2) 
indicate a high rate of gene expression (42.104 ± 6.533) 
in T2 and a significant difference at P ≤ 0.01compared to 
group C (1.034 ± 0.126 (

 Effect of aqueous extracts of the seeds of Moringa 
oleifera on gene expression of EFB1gene before and 

during yeast infection of epithelial cells The results 
in Table (3) and Figure ( 1,2) indicate that the gene 
expression of EFB1gene was in group C (1.034 ± 0.126 
) To 0.129 ± 0.021in the treatment T1 and significant 
difference at the probability level of P ≤ 0.01, while for 
the treatment T2 the value of gene expression (42.104 
± 6.533) was high compared to the treatment T3, which 
decreased the expression of gene and (22.143 ± 4.176 ) 
with a significant difference at P ≤ 0.01. 
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 Table (3) :Gene Expression of EFB1gene using the( Livak method 2-∆∆ CT)

Treatment
Isolation

CT (EFB1 
gene)

CT 
(actin)

∆CT 
(Test)

∆CT 
(control) ∆∆CT Fold change 

(2^-∆∆CT) Mean + Std.Error

T1 34.67 35.26 -0.59 -3.46 2.87 0.137

 
0.129 ± 0.021

T1 34.00 34.61 -0.61 -3.46 2.85 0.139

T1 34.07 35.15 -1.08 -3.46 2.38 0.192

T1 34.83 35.17 -0.34 -3.46 3.12 0.115

T1 35.30 34.74 0.56 -3.46 4.02 0.062

T2 27.65 35.28 -7.63 -3.46 -4.17 17.952

42.104 ± 6.533

T2 26.71 35.53 -8.82 -3.46 -5.36 41.016

T2 26.31 35.29 -8.98 -3.46 -5.52 45.913

T2 26.38 35.46 -9.08 -3.46 -5.62 49.279

T2 26.48 35.76 -9.28 -3.46 -5.82 56.359

T3 27.23 35.71 -8.48 -3.46 -5.02 32.465

 
22.143 ± 4.176

T3 28.07 35.42 -7.35 -3.46 -3.89 14.790

T3 27.44 35.58 -8.14 -3.46 -4.68 25.649

T3 27.45 35.70 -8.25 -3.46 -4.79 27.707

T3 27.60 34.40 -6.80 -3.46 -3.34 10.102

C 31.63 35.31 -3.68 -3.46 -0.22 1.166

 
1.034 ± 0.126

C 31.63 35.56 -3.93 -3.46 -0.47 1.387

C 31.74 35.15 -3.41 -3.46 0.05 0.967

C 31.74 34.51 -2.77 -3.46 0.69 0.622

C 31.88 35.38 -3.50 -3.46 -0.04 1.028

Mean C 31.724 35.18 -3.46

T1 Candida dubliniensis + Moringa oleifera seed 
Extruct ,T2 Candida dubliniensis + Epithelial Cell ,T3 
C. dubliniensis + Epithelial Cell + Moringa oleifera 
seed Extru Ct T1 C. dubliniensis + Moringa oleifera 
seed Extru Ct ,T2 C. dubliniensis + Epithelial Cell ,T3 
C. dubliniensis + Epithelial Cell + Moringa oleifera 
seed Extru Ct , C C. dubliniensis only , CT: q PCR 
Threshold Cycle number 

(2-∆∆ CT Livak method) as following: First, the CT 
of the target gene was normalized to that of the reference 
(ref) actin gene, for both the test isolates and the Control 
isolates group.

Δ CT(test) = CT(target, test) – CT(ref, test)

Δ CT( Control) = CT(target, Control) – CT(ref, 
Control)
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Second, the Δ CT of the test isolates were normalized to the Δ CT of the Control:

ΔΔ CT = Δ CT(test) – Δ CT( Calibrator) ,Fold Change of relative gene expression was calculated by following 
equation = (2–ΔΔ CT): Normalized expression ratio 

  

Figure (1): The graph of relative gene expression of the EFB1 gene in the experimental coeffi cients relative 
to the control group. *Indicates a signifi cant difference in LSD (mean difference) at P ≤ 0.01.  

Figure (2) :amplifi cation curve of the interaction of Real-Time PCR and private EFB1 gene in Candida 
dubliniensis , accounting for curves as follows:

1. curves with a yellow color control group (C).

2. with red Candida dubliniensis group curves with Moringa oleifera seeds extract T1.

3. Curves-green Candida dubliniensis group with epithelial cells T2.

4. curves of blue C. dubliniensis group with Moringa oleifera seed extract and epithelial cells T3 
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Discussion 

 Out of the 100 sample under study, 30 (30. %) 
samples were identified as C. dubliniensis, The results 
of this study were related to the results of Abdelghani et 
al., [12] C. dubliniensis appears to be a minor component 
of the normal oral flora of humans. Fewer than 10% 
of germ tube-positive yeasts in culture collections or 
from the oral cavities of healthy individuals have been 
identified as C. dubliniensis [13]. However, as with other 
yeasts, immunosuppression and the use of antimicrobials 
permit C. dubliniensis to increase in numbers and 
eventually to cause oral candidiasis. Approximately 
25% of HIV-infected patients may be colonized with 
the yeast, and C. dubliniensis has been isolated from 
the oral cavity of ‐30% of patients with AIDS and 
oral candidiasis [14]. C. dubliniensis was implicated as a 
pathogen in linear gingival erythema in an HIV-infected 
child [15]. Although several independent reports have 
described the recovery of C. dubliniensis from patients 
with HIV infection and from those without since 1995, it 
was not until recently that invasive disease was reported. 
In 1999, C. dubliniensis was reported as a cause of 
fungemia in 2 recipients of bone marrow transplantations 
and in 1 patient with chemotherapy-induced neutropenia 
[16].

 We note the high genetic production of expression 
for the treatment of T2 rate of the EFB1 gene for treatment 
C and team’s morale high at the level of the probability 
P ≤ 0.01 reasons for the rise could be due to the fact 
that epithelial cells are considered the center of a vital 
contain her assistant For their growth and reproduction 
and existence is a catalyst for the production of enzymes 
in the pathogenesis of C. dubliniensis and Which EFB1 
gene contributes to its construction[17] While noting low 
the genetic production of expression for the treatment 
of T1 rate of the EFB1 gene for treatment C high spirits 
and differences at the level of the probability P ≤ 0.01 
may be due to contain the extracted substances that 
reduce or disable the gene regulation in the cell Such as 
tannins that have the ability to link with cell proteins by 
bonds, hydrogen or covalent bonds and the formation of 
complexes with Thus, working to disable the enzymes 
and protein carrier in the cell, and its concentrations 
few of them are working on narrowing micro tubule in 
the cell wall and thereby prevent the entry of materials 
into and out of the cell and Cell abstraction of minerals 

such as iron and magnesium [ 18] The withdrawal of 
magnesium from the cell leads to an effect on the work 
of RNA polymerase, which is involved in the process of 
cloning mRNA of DNA, the first step to build protein 
because the catalyst helps to add the nucleotides and 
thus loss reduces gene expression [19]  

Conclusions

Aqueous extracts of the seeds of Moringa oleifera 
contain effective compounds that has an effective role 
in reducing the rate of gene expression of EFB1 gene in 
Candida dubliniensis . 
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Abstract

This research is concern with two principles, a) the environmental pollution which is the global problem b) 
the economic benefits as a result of reusing of waste material such as corks to produce new reusable material 
like Modified-Asphalt. In this research cork has melted by benzene and mixed with Hit Natural Asphalt to 
get good paste with weight percentages of 0%, 10%, 20%. The properties of Modified –Asphalt have been 
studied after and before adding coke. The results revealed that adding coke by 29% can make the Modified 
–Asphalt meets the international specifications (ASTM D312) and Iraqi specifications (88-1196) as a Water- 
proofing material.

Keywords: environmental impact, natural asphalt, cork waste, modified –asphalt, water proofing material 

Introduction

Cork is important in all aspects of practical life 
because of its applications and advantages. One of the 
negative results in the use of cork is the accumulation of 
large amounts of waste consumed and the time to get rid of 
them. Since most of the cork does not decompose rapidly, 
its waste has contributed significantly to environmental 
pollution. These industrial wastes accumulated and 
started to threaten human health and all elements of 
the environment. It has been found that some of these 
wastes such as cork can be controlled by the recycling 
process (1). Some people may have to get rid of the waste 
of cork by burning it and this leads to direct or indirect 
impact on water, soil and air, as the combustion of waste 
cork leads to the emission of many chemical compounds 
depends on many factors, including the type of cork, 
the speed of combustion, the size and quantity of cork 
waste, ambient temperature and humidity. Combustion 
gases are the most emitted chemical compounds e.g. 

carbon monoxide, carbon dioxide and sulfur dioxide, 
as well as polycyclic aromatic hydrocarbons such as 
Pyrene and Anthracene. Other emitted materials include 
hydrocarbon compounds e.g. xylene and gasoline. The 
incomplete combustion of cork leads to thermal chemical 
decomposition followed by the re-unification of parts of 
various chemical components, some of which are liquid, 
such as aromatic compounds or paraffin carried by water 
used in extinguishing the fires. 

Scientific methods for safe recycling of cork 
products

The safe scientific methods for recycling cork 
depends on its nature and behavior and the quality of 
the additives and the treatments. All the plastic products 
can be recycled again through some suitable methods 
to be reused in their own fields. This can contribute 
significantly and effectively to sustainable development 
processes. The recycling of cork products is one of the 
most important modern processes that must accompany 
with the expansion of the use of cork products as 
alternatives to traditional known materials and to achieve 
sustainable development programs(2) .
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Asphalt improvement processes

Improvements of natural or industrial asphalt are 
designed to increase the ability of asphalt to withstand 
external conditions to make it more suitable for industrial 
purposes. There are several methods used in this field as 
follows:

Binder additives 

This type of improvement includes the addition of 
a polymer such as thermoplastic or rubber, where the 
link forms bridges between asphalt and other materials, 
which increases the bonding strength of the asphalt with 
the rest of the components. Here are several types of 
polymers used to improve asphalt e.g. rubber (styrene-
butadiene) (S.B.R) as well as polyvinyl chloride (P.V.C) 
.The polymer bonds give an improvement in asphalt 
surface and in thermal properties (3).

Modifications of hydrocarbonic chains

In this method, there is an alternative reaction of 
hydrocarbon chain of compensators. These processes 
include the replacement of hydrogen atoms with other 
more polarized assemblies to strengthen the chain 
construction to become more powerful, giving the 
asphalt more solid and weather-resistant form. These 
methods include chlorination processes involving the 
substitution of chlorine atoms instead of hydrogen atoms 
in hydrocarbon chain of the electrode(4) or the addition 
of sulfur element. In this way, the double bond of sulfur 
ions is used to connect each successive hydrocarbon 
chain to each other, or to react with aromatic substances 
that are compensated by assemblies or by adding 
phosphoric acid.

Fillers additives 

This method includes the addition of substances 
in the form of fillings of inorganic salts, waste or other 
materials, which reduce the spaces between the particles 
to give support to the body of asphalt and increase the 
adhesion between the asphalt particles through the 
formation of links (chemical, physical). Examples of 
fillers include, metal powders, oxides, metal chlorides 
and alkaline soils. Researches confirm the improvements 
achieved using these materials, especially when granular 
size is small and the material dried to ensure good 
homogeneity between hydrocarbon chains and improved 

materials(5).

Previous studies

Extensive studies were conducted on natural asphalt 
in an attempt to improve it. (Lee et.al) (6) studied the 
temperature affecting the chlorinated polyethylene 
mixture as an improved asphalt using different granular 
size and noted that the additive has increased the 
penetration and the penetration number when flexible 
polymers are used as an additive. McGennis(7) used 
tire crumbs to produce low-hardened asphalt. This 
was confirmed by a study by Saez-alvan(8), where the 
addition of polymer was found to give smoothness to 
the asphalt surface with an improvement in adhesion 
and thermal properties of asphalt(9,10). Shatnawi(11) also 
confirmed that rubber gives good physical properties to 
asphalt.

A study by Qadi et.al(12) for the prediction of 
dynamic behavior of asphalt at high temperatures using 
common polymer-rubber and copolymer-polymer. The 
modified asphalt has a good rheological properties.

Mahmood et. al(13) improved the properties of 
natural asphalt using the powder of waste tires. The 
results showed that the resulted mix can be used as a 
Water-Proof material for roofing according to local and 
international standards.

HMAN(14) presented a study to improve asphalt 
specifications using 25% recycled non-metallic waste 
material in granular size (0.07-0.09) mm3. They obtained 
a good results where Viscosity was 1220 centigrade at 
135 °C, Penetration 53.7, Softening Point 54 °C, and the 
Ductility was 43.5 cm at 15 °C. 

Many types of polymers have been successfully used 
to improve the cohesiveness of asphalt associated with 
its components at low temperature. This is confirmed 
by the study conducted by Kim et. al (15) . In recent 
years, the polymer has been widely used to improve 
the specifications of asphalt . Thermoplastics are the 
commonly used materials mixed with asphalt to enhance 
the cohesiveness of asphalt mixture.

Ghaly(16) has added the Atactic to hot asphalt and 
combined it with rubber (styrene-butadiene). The results 
showed an improvements in the rheological properties 
of asphalt at different temperatures.
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The aim of the research

The aim of the study is to achieve two goals: 

1. Utilizing natural asphalt as well as expanding its use by assessing its properties and improving it by adding 
cheap local materials such as cork.

2. Reduce the harmful effect of cork waste on the environment, which is constantly increasing.

Experimental part

 Instrumentals 

Table 1. shows the instruments used in this work. 

Table (1) Devices used in the research.

№ Device Company № Device Company

1
Penetrometer The Central Ignition 

Co.London 5 Digital Water Bath
Nickel Electrro LTD

England

2 Fourier Transform 
Infra-Red (FTIR)

FTIR-8400
SHIMADZU
(JAPPAN)

6 Hot Plate with Magnetic 
Stirrer

Lassco
India

3 UV-Visible 
Spectrophotometer

CARY 100 Conc
VARIAN

AUSRALIA
7 Sensitive Balance

Sartorius
Germany

4 Air Electrical Oven
Engineering Laboratory 

Equipment
Limited.England

8 Hot Plate
Jenway

United Kindom

Chemical Materials

1- Hit Natural Asphalt HNA: obtained from the city 
of Hit 200 Km to the west of Baghdad, Iraq.

2-CCl4 carbon tetrachloride (95% purity).

3-Cork waste.

. 4-Gasoline to dissolve corke  

Procedures 

1-Sampling

A sample of HNA was taken and dried in the air 
to get rid of moisture. A specific weight was taken and 
placed in the oven for five hours at a temperature of 110 
°C until the moisture was completely removed. The 
loss in heating of the sample was measured before other 
measurements were made.

2-Preparation of cork paste

The cork was cut into small pieces after being 
thoroughly cleaned and then dissolved in gasoline for 10 
minutes at room temperature. After that, the cork paste 
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was added to HNA at 0%, 10% and 20% percentages. 

Tests 3-

a) Penetrometer. This instrument is used to conduct Penetration test according to ASTM D5 (17).

b) UV. Visible Spectroscopy (18).

c) Infrared Spectroscopy (19). 

Results and discussion

1-Penetration Results

Figure 1 shows the positive effect of adding cork to HNA on the results of penetration test. Cork increases 
the stiffness of the asphalt as can be explained by decreasing the values of penetration from 210 (0.1 mm) at zero 
percentage of Cork/Asphalt C/A to 95 (0.1 mm) at 20% C/A.

This may be due to the chemical rapprochement between materials (cork and HNA) since both are hydrocarbon 
substances. This can provide greater adhesion and cohesion between them as well as the occurrence of physical 
overlap or fusion between the two materials.

Figure 1. The effect of cork percentage on the penetration of Cork- Asphalt mixture. 

Spectroscopy Results:

FT-IR) a) Infra-Red Spectroscopy

The FT-IR spectroscopy for modified HNA 

samples was performed to determine the location of 
bond absorption after diluting the models using carbon 
tetrachloride (CCl4). The model was then placed on the 
disk for a period to help the evaporation of the solvent. 
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After that the measurement was performed (18).

Hit Natural Asphalt HNA with Cork Paste

When the cork paste was added to the HNA by 10% and by 20%, the spectra did not show much difference. A 
slight difference was observed in the model (HNA + 10%, 20% Cork paste). This may be due to the formation of 
hydrogen bonds between the cork paste and HNA which caused displacement of the positions of the absorption of 
certain bonds as shown in figures 2 (HNA), figures 3 (HNA + 20% Cork paste) below.

The properties of some of the beams have little effect on the chemical composition of the HNA, which means 
that there is a physical mixing rather than chemical reaction between the Cork paste and HNA.

Figure 2. The FTIR absorption spectra of natural asphalt. 

Figure (3) FTIR spectrum for natural asphalt at 20% 
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UV- Visible Spectroscopy

Hit Natural Asphalt HNA Results

The UV spectrum of HNA has two bands:

The first (407.77 nm) was at the absorption of 0.36 This could be due to the excitement type π-π*. 

The second (267.46 nm) was at the absorption of 1.36. This can be due to the excitement type π-π* as illustrated 
in figure 4. 

Figure (4) UV absorption spectrum for HNA 

Hit Natural Asphalt HNA with Cork Paste Results.

When cork paste was added to HNA at 10% and 
20%, the spectrum did not appear to be significantly 
different from HNA before the addition. The same 
beams of absorption were shown with the wavelength 
shift to the longest (red shift) for the transition π-π* at 

268.44 nm . It is also possible to observe a blue shift for 
the transition from π*-n at 407.06 nm, i.e. wavelength 
shift to a lower value. These two displacements (red 
and blue) are caused by the dissolving of the substance 
in benzene where a change occurs in the polarization 
location as shown in figures 5.
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Figure (5) The UV spectrum for cork paste with HNA at 20% 

Conclusion

1-The results show that adding the cork paste to 
HNA at 20% resulted in a new type of asphalt can be 
used as water proofing materials for the applications 
in roofing and satisfied both the international standard 
ASTM D312 and the local Iraqi standard IQ (88-1196) .

2-The new product can be used as a new cheap 
roofing material.

3-The study clarified that HNA can be used to 
produce new beneficial material instead of disposal into 
ground.

4-it can be claimed that it is possible to reduce the 
harmful effect of cork waste on the environment and 
humans and can be recycled into a new useful materials 
by improving natural asphalt.

5- The chemical composition of HNA-Cork mix 
is not different from HNA chemical composition. This 
indicates that the improvements in HNA are due to the 

physical mixing between the components as shown in 
the results of the spectroscopy tests. This is agreed with 
the findings of other studies . 
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Abstract

Aim: To evaluation the effect of Lactobacillus acidophilus on Enterohemorrhagic Escherichia coli (EHEC) 
serotype O157:H7 with detection of some virulence factors. 

Methods: Two hundred and fifty specimens (stool) from children under five years for both sexes were 
collected from some hospitals. All isolates were diagnosed according to morphological characteristics, 
biochemical tests. Monoplex pattern of PCR was used also for detection different genes in (7) Escherichia 
coli )O157:H7 (isolates; include 16SrRNA, eae, lifA, Stx1,Stx2 that encoded for ribosomal RNA, intimin, 
lymphocyte inhibitory factor, shiga toxins. Three types of probiotics strains were obtained, Lactobacillus 
fermentum, Lactobacillus plantarum and Lactobacillus acidophilus (ATCC4356). Minimum inhibitory 
concentration (MIC) of cell free supernatants of Lactobacillus acidophilus was determined by employing 
different dilutions (1/2, 1/4, 1/8, 1/16, 1/32), to detect the concentration of probiotic that will inhibit E.coli 
(O157:H7) growth.

Results: Results showed, 210 (84%) samples were identified as E.coli from 250 samples. The result showed 
(7) isolates were identified as Enterohemorrhagic Escherichia coli (EHEC) serotype O157:H7 and showed all 
isolates of O157:H7 were positive for 16SrRNA gene with (213bp) and eae with (741bp), lifA with (712bp), 
only Stx1 gene appeared in all isolates with (446bp) and no bands with Stx2. Current result showed only cell 
free culture supernatant of Lactobacillus acidophilus has inhibitory activity against all E.coli (O157:H7) 
isolates with different dilutions (1/2, 1/4, 1/8, 1/16, 1/32), while Lactobacillus fermentum, Lactobacillus 
plantarum have no effect against E.coli (O157:H7). The result showed the bacteriocin has inhibitory effect 
against E.coli (O157:H7), while organic acids and hydrogen peroxide haven’t any role in inhibition. The 
(MIC) value was (1/8) which inhibits the bacterial growth of isolates.

Key words: E.coli (O157:H7), 16SrRNA, eae, lifA, STX1, MIC
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Introduction

Enterohemorrhagic Escherichia coli O157:H7 is 
a major foodborne pathogen causing severe disease in 
humans worldwide. The infections caused by EHEC 
range from asymptomatic to severe. Chronic renal 

pathology may persist at times among those that survive. 
Humans are known to acquire EHEC in multiple ways, 
for example, contaminated food and water and direct 
contact with infected animals and humans. Consumption 
of contaminated food like ground beef, dairy products, 
and fresh produce is responsible for the majority of the 
outbreaks (1). The initial reported of EHEC serotype 
O157:H7 infection linked with hemolytic syndrome 
(HUS), also it was recognized in China as a reasons of 
bloody diarrhea, because of contamination of uncooked 

DOI Number: 10.37506/ijfmt.v14i4.11770



Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4      1597

hamburger, emerging public health challenges of Shiga 
toxin (stx) producing Escherichia coli (STEC) include 
the occurrence of more frequent or severe disease 
and risk factors shifts associated with changes, often 
interconnected, in the pathogen, the population, and 
the environment (2). Shiga toxin (STX) is the cardinal 
virulence factor of EHEC, so far, the pathophysiology 
of EHEC infection is not fully understood and more 
knowledge is needed to characterize the “auxiliary” 
factors that enable a STEC strain to cause disease in 
humans (3). The most important pathogenic factor of 
Enterohemorrhagic E. coli O157:H7 (EHEC) is its 
primary attachment with intestinal epithelial cells that 
leads to A/E process. Since there is a bacteria clean 
up mechanism in intestinal epithelial cells, bacteria 
need special attachment system for passing through 
this barrier, this attachment factor is encoded by eae 
chromosomal gene which called Intimin. Intimin is the 
first attachment factor of the bacterium to enterocyte 
then Tir protein through it transfers to host cell (4,5). 
Probiotics are live microorganisms intended to provide 
health benefits when consumed, generally by improving 
or restoring the gut flora, Probiotics are considered 
generally safe to consume, but may cause bacteria-host 
interactions and unwanted side effects in rare cases. 
Lactic acid bacteria (LAB), especially Lactobacillus, are 
the most commonly used microorganisms as probiotics, 
members of lactobacilli are “Generally Recognized As 
Safe” (GRAS) ingredients, and are desired members 
of the gastrointestinal tract (GIT) microflora, and 
contribute mainly in maintaining the GIT homeostasis 
(6). From all the information that remembered above, 
this study was aimed to isolation and identification of 
E. coli O157:H7 from patients with diarrhea, detection 
the presence of some virulence determinants of E. coli 
O157:H7 and evalution the effect of cell-free supernatant 
of Lactobacillus acidophilus against Enterohemorrhagic 
Escherichia coli serotype O157:H7. 

Materials and Methods

Isolation and Identification: 

From (October 2018) to (February 2019) two 
hundred and fifty specimens (stool) from children under 
five years for both sexes, were collected in sterilized 
containers from hospitals. The diagnosis of E.coli was 
achieved according to their morphological properties on 
MacConkey agar, EMB medium, Sorbitol MacConkey 
agar, chrome agar O157, Oxidase production, Catalase 
production, Methyl red test, Indole production, Urease 
production, Vogeus Proskauer tests, Kligler iron agar 
and Citrate utilization, motility test (7).  

Molecular study

DNA extracted and purified carry out using genomic 
DNA purification kit protocol (Geneaid Extraction Kit). 
From each DNA extracted sample, 2 µl was added to 
the specialized measuring lens of the Nano- drop system 
after swabbing the lens with D.W. wetted cotton swab to 
measure the concentration and purity of extracted DNA 
sample at 260 nm and 280 nm. The results were recorded 
computerization. The specific primers were designed 
according to Bio edit program and NCBI BLAST 
(Table 1). The extracted DNA, primers and PCR master 
mix were mixed together. PCR mixture was set up in a 
total volume of 20μL included 5μl of PCR Green master 
mix,1μL of each primer, and 2μL of template DNA have 
been used, the rest volume was completed with sterile 
de-ionized distilled water, then vortexed. The PCR 
program includes 35 cycles were carried out: Initial 
denaturation at 95 ºC for 5min, denaturation 95 ºC for 
30sec, extension 72 ºC for 40sec, final Extension 72 ºC 
for 5min, and annealing stage are changing, 16srRNA at 
59.2ºC for 30sec, eae at 58.5ºC for 40sec, lifA at 58ºC 
for 30sec, Stx1 at 61.6ºC for 30sec. The PCR products 
were analyzed by using 2% agarose gel electrophoresis 
in 100 ml of 1x TBE buffer and melted. 
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Table 1: The primers and their sequences used in conventional PCR 

OriginProduct lengthSequence 5’  3’Primer name

New213pb
F:GATGACCAGCCACACTGGAA
R:GGAGTTAGCCGGTGCTTCTT

16SrRNA1.

New741bp
F:GGGCGGTCAGATTCAGCATA
R:CCATCACTGACTGTCGCACT

eae2.

New712bp
F:TGGTCGGAGTCGTCCAGTAT
R:GGACGATGACCGATTTTGCG

LifA3.

New446bp
F:GTGTTGCAGGGATCAGTCGT
R:GACTCTTCCATCTGCCGGAC

Stx14.

New500bp
F:TCCGGAAGCACATTGCTGAT
R:CCACCGGGCAGTTATTTTGC

Stx25.

 Isolation and identification of Lactobacillus spp.

Three types of probiotics strains were obtained, 
Lactobacillus fermentum, Lactobacillus plantarum from 
department of biology and Lactobacillus acidophilus 
from (Holisherb-USA), American Type Culture 
Collection (ATCC4356). Samples diluted with normal 
saline by adding 1ml of N.S, and mixing for 5 minutes. 
Samples cultivation on MRS broth and incubated 
anaerobically at 37°C for 48 hrs. A loop full of the 
cultured broths was streaked on MRS agar plates and 
incubated under the same conditions. These bacteria 
cultivation on MRS broth and incubated anaerobically 
at 37°C for 48 hrs.  

Antimicrobial activity of Lactobacillus isolates

Antimicrobial activity was carried out according 
to the agar well diffusion assay as described previously 
(8). Diarrheagenic E. coli were cultured in nutrient 
broth for 24 hours, and then cultured on nutrient agar. 
Lactobacillus isolates were grown in MRS broth for 
20 hours, cell free culture supernatants (CFCS) were 
obtained by centrifuging the culture broth at 10000 g for 
10 minutes, 100 μL of the CFCS was placed into the 
wells of the nutrition agar and the nutrition agar plates 
were incubated at 37°C for 14 - 15 hours with sterile 
MRS broth was used as negative control, the diameter of 
the clear zones around each well was measured.  

Characterization of antimicrobial substances 

produced by Lactobacillus and determination of 
minimum inhibitory concentration (MIC)

The supernatant was aliquoted into five tubes: First 
tube was treated with 1 mg /mL trypsin to determine of 
bacteriocine production, second tube was adjusted to pH 
6.5 ± 0.1 with NaOH, third tube was treated with 0.5 mg 
/mL catalase for 30 min at 25 °C to determine hydrogen 
peroxide production, fourth tube was adjusted to pH 
6.5 ± 0.1, treated with catalase and treated with trypsin, 
fifth tube was used as positive control (non-treated). 
Minimum inhibitory concentrations (MICs) are defined 
as the lowest concentration of an antimicrobial that 
will inhibit the visible growth of a microorganism after 
overnight incubation. The experiment was carried out 
as follows: Serial dilutions were made from to several 
dilutions (1/2, 1/4, 1/8, 1/16, 1/32) of supernatant with 
sterile brain heart infusion broth within sterile tubes to 
complete the volume to (2ml). Each tube was inoculated 
with 200µl of 0.5 McFarland pathogenic E.coli. The 
tubes were incubated for 24hrs, at 37℃. Control tubes 
divided to positive control contain of broth with bacterial 
inoculum and negative control contain of broth only.  

Results and Discussion 

Results of the present study recorded, 210 (84%) 
samples were identified as E.coli from 250 samples. result 
showed (7) isolates were identified as Enterohemorrhagic 
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E. coli O157:H7. according to culturing on Chrome agar 
O157, the isolates gave mauve colonies. Results of the 
present study revealed that the highest percentage of 
E.coli isolates was in stool samples (84%) compare 
to other clinical isolates. The reason of differences in 
the isolate percentages may attributed to differences 
in season of collecting samples as well as used multi 
antibiotic that lead to confuse in isolated, also difference 
in the environment and the living area, as well as main 
reason, E. coli is a most type of bacteria that normally 
live in the intestines of people and animals (9). Current 
study recorded (7) isolates were identified as (EHEC) 
serotype O157:H7, in children under five years, and 
agreement with other study when show that 40 children 
with diarrhea were examined, 10 cases were diagnosed 
as pathogenic E.coli (10). Current study demonstrated 
the bloody diarrhea caused by E. coli O157:H7 under 
five years, patients’ selection was restricted to those 
who had bloody diarrhea because E.coli O157 is mostly 
associated with this clinical feature.   

Molecular study 

The results revealed that the concentrations of DNA 
ranged from (88-450) ng/µl, while purity ranged from 
(1.8 - 2). Current results demonstrated that (100%) 
of Enterohemorrhagic E. coli O157:H7 isolates, had 
16SrRNA, eae, lifA, stx1 with 213bp, 741bp, 712bp 
and 446bp, rrespectively, while no bands with stx2 in 
all isolates, figures (1-4). Sequencing technique has 
several advantages over phenotypic and biochemical 
identification. One of the advantages of using the 
16SrRNA gene analysis is that this gene is present in all 
bacteria; the lack of extensive mutations in this gene is 
another advantage of using this type of analysis; isolated 

by using 16SrRNA is more accurate than bacteriological 
and biochemical assays11. Current study compatible 
with study in Northern Ireland about four-year 1997–
2000, demonstrated that 80% of E.coli O157 isolates 
possessed the eae gene (12). The results are compatible 
with previous study in University of Baghdad, Iraq; 
include, isolated 32 isolates of E. coli recovered 
from 350 fecal samples, and showed aproximately, 
(60%) isolates gave positive results with stx1primer 
(13). Other results for a second study in Iraq, Basrah 
city, this study includes detection of the prevalence 
of Enterhemorrhagic Escherichia coli O157:H7and 
detection of Stx1, Stx2, results demonstrated, all the E. 
coli O157:H7 isolates were positive to stx1 gene which 
was observed in 100% of isolates but none of the isolates 
were detected to having a stx2 gene (14). The production 
of shiga toxin (Stx) is a critical step in the establishment 
and progress of enterohemorrhagic Escherichia coli 
(EHEC) infections. The possible release of Stx from 
dead and dying bacteria, and the risk of resistance 
development have restricted the usage of antibiotics 
against EHEC. The pathogenesis of EHEC infections is 
associated with the production of Shiga toxins that are 
similar to the Shiga toxin that is produced by Shigella 
dysenteriae type 1 (15). Enterohemorrhagic E.coli has lifA 
gene that act to inhibition lymphocyte, with strongest 
statistical association with diarrhea. Current results 
with high significant percentage of strains have lifA 
gene compatible with study in 2010,when demonstrated 
a strong statistical association between the presence 
of lifA-positive pathogenic E.coli and the presence of 
diarrhea that suggesting efa1/lifA-positive strains may be 
true diarrhea pathogens, and we observed positive strain 
are more causing severe diarrhea than other strains.  

 

Figure (1): Gel electrophoresis of amplified 16sRNA (213bp) in E. coli isolates on agarose (2%), TBE buffer 
(1x), 70 volt for 1 hrs. stained with red safe L: DNA ladder (100 bp). 
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Figure (2) Gel electrophoresis of amplified eae (741bp) in E. coli isolates on agarose (2%), TBE buffer (1x), 
70 volt for 1 hrs. stained with red safe L: DNA ladder (100 bp); Lanes 1-8were positive. 

Figure (3): Gel electrophoresis of amplified STX1 (446bp) in E. coli isolates on agarose (2%), TBE buffer 
(1x), 70 volt for 1 hrs. stained with red safe L: DNA ladder (100 bp).

Figure (4): Gel electrophoresis of amplified lifA (712bp) in E. coli isolates on agarose (2%), TBE buffer (1x), 
70 volt for 1 hrs. stained with red safe L: DNA ladder (100bp); Lanes1-7 were positive isolates. 

Isolation and identification of Lactobacillus spp.

Three types of probiotics strains were obtained, 
Lactobacillus fermentum, Lactobacillus plantarum from 
University of Baghdad with confirmed identification 
(Sequencing 99% identify) and Lactobacillus 
acidophilus from (Holisherb-USA), American Type 
Culture Collection (ATCC4356). Pellet diluted with 
normal saline by adding 1ml of normal saline, and mixing 
for five minutes, all the samples were cultured primarily 

in MRS broth at 37ºC for 48 hr. All positive isolates on 
MRS agar were tested for several biochemical tests.  

Antimicrobial activity of Lactobacillus isolates

Antimicrobial activity of the cell free culture 
supernatants (CFCS) was tested against the all 
pathogenic bacteria. Result showed only cell free culture 
supernatant of Lactobacillus acidophilus has inhibitory 
activity against all (E.coli O157: H7) isolates with 
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different dilutions (1/2, 1/4, 1/8, 1/16, 1/32), and the 
effect was differ according to isolates and concentration, 
while current result showed no effect by , Lactobacillus 
fermentum, Lactobacillus plantarum against pathogenic 
E.coli. Current study compitable with study that 
demonstrated lactobacillus have a mild inhibitory 
activity against the diarrheagenic E. coli and these strains 
may be useful as probiotic candidates in prevention of 
intestinal infections caused by diarrheagenic E. coli (16).  

Conclusion

E. coli O157:H7 isolates were found Less than five 
years of patients, which have the ability to produce Stx1 
gene, and the cell-free supernatant of Lactobacillus 
acidophilus can inhibit the bacterial growth of E. coli 
O157:H7.
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 Effect of Conocarpus Erectus Extraction on Some 
Physiological and Biochemical Parameters on Male Rats
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Abstract 

 The present study was conducted to evaluated some of physiological and biochemical parameters ,we used 
eighteen of males rats divided randomly to three group ( six in each ), group one considered as control 
,group two the animal treated with 250 mg /kg and group three treated with 500 mg /kg .The result show 
non-significant appeared in RBC , Hb, PCV ,MCH , MCV and MCHC ,while the WBC , lymphocytes and 
granular show increased significantly . The biochemical test show increased significantly in liver enzyme 
concentration ALT ,AST and ALP also the result of lipid profile appeared decreased in al parameters 
exception the HDL which appeared increased significantly .
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Introduction

 From ancient time till now and tomorrow, the use 
of natural resources especially plants increases day by 
day for the discovery of new therapeutic agents, natural 
products from some of these natural resources continue 
to be used in pharmaceutical preparations either as 
crude extracts, fractions, pure compounds or analogous 
compounds from highly active isolated compounds(1).
Plant-derived substances have recently become of 
great interest owing to their versatile applications 
medicinal plants are the richest bio-resource of 
drugs of traditional medicines, modern medicines, 
nutraceuticals, food supplements, folk medicines, 
pharmaceutical intermediates and chemical entities 
for synthetic drugs(2,3) Conocarpus erectus, a member 
of combretaceae family, is widespread in tropical 
and subtropical areas, which is found in the form of a 
shrub,1.5 to 4 m tall (4), however it sometimes can grow 
up to 20 m. Conocarpus erectus L. (Combretaceae), 
known in English as buttonwood or button mangrove, is 
one of two species in the genus Conocarpus. The plant is 
spreading crown, grey or brown bark, glaucous medium-

green leaves and greenish flowers in dense cone-like 
heads in terminal panicles(5). It is a folk remedy for 
anemia, catarrh, conjunctivitis, diabetes, diarrhea, and 
fever ,the buttonwood tree, Conocarpus erectus, has not 
been investigated previously for its biological activity or 
for its constitutive phenolics ,due to the interest in the 
biological activity as well as the diverse plant bioactive 
metabolites(6,7,8) an investigation of the phenolics of the 
leaves of C. erectus was undertaken. Thirteen phenolics 
(1-13), including the new natural product 3,3′,4′-tri-
O-methylellagic acid 4-O-β-glucupyranuronide have 
been isolated and purified from the aqueous alcohol 
extract of the leaves of this plant. all structures were 
confirmed by NMR analysis , in addition, the antioxidant 
potential based upon the principle of xanthine/
hypoxanthine oxidase assay of the plant leaf extract, 
the new compound together with the glucuronides, 
quercetin 3-O-glucupyranuronide, myricetin 3-O-β-
glucupyranuronide 3′,5′-dimethoxymyricetin3-O-β-
glucupyranuronide, syringetin 3-O-β-glucupyranuronide 
and gallic acid 

Aim of Study 

 For lack of adequate study of the plant Conocarpus 
erectus, the study design to evaluate the efficacy of 
Conocarpus erectus extract on some physiological and 
biochemical parameters in male rats.

DOI Number: 10.37506/ijfmt.v14i4.11771
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Material and Method 

1-Collection and Preparation of the Plant

 The leaves of the plant under investigation were 
collected from some farms in basra city at Iraq. The leaves 
was collected and shade dried then finely powdered by 
electrical grinder , and kept in Dark glass containers and 
become ready for extraction process. 

2- Preparation of Conocarpus erectus extract 

 Conocarpus erectus were cleaned, washed and dried 
at room temperature. Leaf were grounded for 2 minutes 
by electrical grinder. The leaf powder were refluxed 
with 250 ml (ethanol 70%) for 12 hours by Soxhlete, 
and then filtered by using Buchner funnel and filter 
paper . The solvent was dried and concentrated by using 
rotary evaporator at 50ºC. The final dryness was done by 
leaving residue in room temperature . 

Experiments design 

 Eighteen of male rats about 3 months age and 200 
– 250 weight were used in this experiment. The animals 
were divided randomly into three groups (6 rats for each 
group) as following :

Group one (control ): In which rats were given 0.5 
ml of normal saline by gavage tube daily for three weeks 
. .

Group two :- The rats were given 250 mg /Kg /Bw 
of Conocarpus erectus extract by gavage tube daily for 
three weeks .

Group three : The rats were given 500 mg /Kg /Bw 
of Conocarpus erectus extract by gavage tube daily for 
three weeks .

Collection of blood samples. 

 Blood sample (5 ml) were collected from heart 
puncher , after anaesthetised the rats with chlorophorme 
. The(2 ml) of blood collected from each animal were 
stored in plastic sample test tube containing ethylene 
diamine tetra acetic acid ( EDTA) anticoagulant 
for hematological studies which done directly after 

collection , while another portion (3 ml ) of blood was 
deposited in to tube without anticoagulant and allowed 
to clot at room temperature . Then the blood samples 
were centrifuged at ( 5000 rpm ) for 30 minutes and 
serum sample were stored in polyethylene tubes at (– 
20c ) until used for biochemical analysis .

Hematological Study 

 The hematological tests were done in the laboratory 
by using Hematology auto analyzer (Huma Counts 
5) made in Germany company serial no.160247 . the 
instrument can measures and calculates 22 different 
parameters .The Hematology auto analyzer containing 
four solution( HC5 – BASOLYSE containing cyanide 
free lyse reagent ,HC-LYSECF containing cyanide free 
lyse reagent ,HC5 – EOLYSE containing cyanide free 
lyse reagent and HC- Cleaner cleaning solution used to 
clean fluidics system ) and the instrument have a printer 
mechanic inside with thermal paper . The hematological 
parameter estimated by this instrument were ( RBC, 
WBC. DWBC ,Hb , PCV ,MCV ,MCH and MCHC ) 

Biochemical test

 The biochemical tests were done in the laboratory 
by using chemistry auto analyzer made in Germany by 
human star company serial no.20628 ,the machine has 
54 wells which numbered from 1 to 54 , The serum 
samples deposited in each specific wells . The reagent 
was put in a special container beside the wells. The serum 
biochemical parameters estimated by this instrument 
were lipid profile TG , TC ,HDL , LDL , AST, ALT, 
and ALP .

Results

1-Blood parameters 

The results in table (1) revealed that conocarpus 
erectus extract administration to male rats in two doses 
250 mg/kg/Bw and 500 mg/kg/Bw caused non significant 
in RBCs counts , hemoglobin concentration, hematocric 
ratio, MCV, MCH and MCHC when compared with 
control group. 
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Table (1): Effects of Conocarpus erectus extract on RBCs , Hb , PCV, MCV, MCH and MCHC . n=6 

RBC
(1x106 mm)

Hb g/L PCV % MCV fL MCH pg MCHC g/L

Control group 
7.55 ± 0.23 

N.S
12.42± 0.90

N.S
37.1± 0. 25

N.S
57.17 ±3.35

N.S
18.42 ±0.96

N.S
30.8 ±2.18

N.S

250 mg/kg/Bw
6.31 ± 0.18

N.S
12.2 ± 0.22

N.S
37.5 ± 0.34

N.S
59.6 ± 2.14

N.S
19.7 ± 0.23

N.S
33.3 ± 1.25

N.S

500 mg/kg/Bw
6.62 ± 0.44

N.S
12.4 ± 0.51

N.S
38.4 ± 0.12

N.S
57.4 ± 2.89

N.S
18.3 ± 1.39

N.S
32.3 ± 2.10

N.S

The results in the present study table ( 2) showed that total leucocytes count and lymphocytes percentage 
increased significantly (P<0.05), when the animal treated with Conocarpus erectus extract compared with control 
group . On the other hand, neutrophil , eosinophil and basophil percentages were increased significantly (P<0.05),in 
all treated group .

Table (2): Effects of Conocarpus erectus extract on WBC , Lymphocytes and Granulocytes . n=6

WBC(1x103 mm) Lym Gra.

Control group 
5.84 ± 0.71

c
51.82 ± 3.23

c
31.80 ± 2.90

b

250 mg/kg
16.40 ± 3.62

a
64.30 ± 1.72

a
32.82 ± 2.24

b

500 mg/kg
12.60 ± 2.20

b
56.52 ± 3.41

b
40.11 ± 2.43

a

 Different letters indicate significant difference at (P≤0.05) 

Clinical chemistry data

 The baseline data for clinical chemistry parameters 
collected from three group are shown in Table (3) . The 
result showed increased significantly (P<0.05),in AST 
enzyme especially in low dose 250 mg /kg compared 
with control ,also the same table appeared increased 
significantly (P<0.05),in ALT and ALP in two doses of 
conocarpus erectus extract compared with control group.

Table (4) showed decreased significantly (P<0.05) 
in total cholesterol , triglyceride and LDL in all treated 
group especially in low dose 250 mg /kg compared 
with high doses 500 mg /kg and control group ,while 
the HDL concentration in contrast appeared increased 
significantly (P<0.05) compared with control group . 
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 Table (3): Effects of Conocarpus erectus extract on AST , ALT and ALP enzyme concentration . n=6

AST(U/L) ALT(U/L) ALP (U/L)

Control group 
45.64 ± 1.77

c
28.13 ± 1.26

b
55.7 ± 6.24

c

250 mg/kg
120.5 ± 10.20

a
48.6 ± 6.75

a
212.6 ± 13.62

b

500 mg/kg
96.7 ± 9.54

b
51.9 ± 4.83

a
244.6 ± 15.91

a

Different letters indicate significant difference at (P≤0.05)

Table (4): Effects of Conocarpus erectus extract on TC , TG, LDL and HDL concentration . n=6

TC(mg/dl) TG(mg/dl) LDL (mg/dl) HDL( g/ml)

Control group 
119.1±6.13

a
18.7±9.6

a
46.15±8.57

a
37.3±1.90

c

250 mg/kg
63.6 ± 3.05

b
7.3 ± 1.10

b
28.3 ± 2.16

c
41.9 ± 1.10

b

500 mg/kg
59.3 ± 3.16

b
5.6 ± 0.25

c
35.6 ± 2.10

b
52.7 ± 1.20

a

Different letters indicate significant difference at (P≤0.05) 

Discussion 

 This study was designed for examining toxicity 
of methanolic extracts of Conocarpus erectus herb 
, due to lack of resources found, we decided to study 
the chronic toxicity by giving daily for three week of 
two dose of extracts 250 and 500 mg /kg and observe 
the physiological and biochemical changes that appear 
on the laboratory animal during the administration.The 
results observed in the present study as represented in 
the Table (1 ) show no significant appeared in RBC 
count , Hb concentration , pcv percent , MCV, MCH and 
MCHC on male rats treated 250 and 500 mg/kg /BW 
of ethanol conocarpus erectus extract ,while the result 
of total WBCs count and differential leukocytic count 
as represented in table (2) has been shown significant 
increase in mean total WBCs count and lymphocyte 
following administration of Conocarpus erectus extract 
for three week that maybe due to the extract caused 
increasing stress may have resulted from the oxidative 

damage caused by ROS generated in response to stress 
which lead to increase in WBC count .

The liver is a large, complex organ that is well 
designed for its central role in carbohydrate, protein 
and fat metabolism. It is the site where waste products 
of metabolism are detoxified(9). Serum liver enzyme 
significantly increased in blood serum AST ,ALT 
and ALP table ( 3) that maybe due to Plant possessed 
significant phytotoxic activities ,these properties may 
be due to the presence of flavonoids and phenols(10) . 
Also there was hepatotoxicity seen as great damage in 
interstitial component of cell like mitochondria caused by 
conocarpus erectus extract itself or reactive metabolites 
which can trigger oxidative stress lead to severe ATP 
depletion and finally cells necrosis and there are many 
signs pointed to the amount of Alkaloids which have 
major bioactive compounds in Conocarpus erectus herb 
may have slightly accountable for the defect present. 
In this study, the mainly defect or tissue changes have 
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emerged in high doses, there is clear sign there was a 
relationship between a number of toxic substances found 
in the plant and the extent of the existing poisoning in 
main organ like liver(11). Also maybe the phenolic 
components of these plant play a weak role in cytotoxic 
activity and there is another natural product classes may 
be saponin compound play a part in cytotoxic activity 
(12). 

The result indicated that Conocarpus erectus treated 
rats caused many change in lipid profiles like significant 
decreased in the level of cholesterol ,triglyceride ,Low 
density lipoprotein in two doses especially in low dose 
while the high density lipoprotein appeared increased 
significantly in two doses ,That maybe due to the 
Conocarpus erectus containing phenolic compounds 
are only responsible for the antioxidant activity and not 
only responsible for anticancer properties but it can be 
play indirect part as prevention by protects cells from 
the damage caused by free radicals. Many studies have 
revealed that intake of natural antioxidants is correlated 
with low incidence of cancer, heart disease, diabetes, 
and other diseases(12) . 
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Abstract

Pseudomonas aeruginosa is one of the most important pathogen in both hospital and community-acquired 
infections, it is a classical opportunistic pathogen, and this organism does not normally attack healthy 
tissue, and rarely causes infection in the general population. It is possess various virulence mechanisms 
to adhere, colonize and biofilm formation. Samples were collected from different hospitals in Baghdad, 
samples were collected and categorized in to two main groups: eighty clinical samples and forty as an 
environmental samples. Forty one isolates were identified as P. aeruginosa by using conventional methods 
and confirmed by VITEK-2 compact system, biofilm were detected by three methods: congo-red agar, tube 
method and microliter plate. Synergistic Effect of Amikacin and Ciprofloxacin on biofilm formation were 
detected phenotypically by using microliter plate and genetically by Real-time PCR for pelA and algD 
Genes which are responsible for biofilm formation. The results shows an obvious differences in biofilm 
formation phenotypically and genotypically for the treated isolates. 

Keywords: Pseudomonas aeruginosa; PelA; algD; biofilm; RT-qPCR. 

Introduction 

Pseudomonas aeruginosa is a gram‐negative 
opportunistic pathogen capable of causing several 
infections, mostly in immunocompromised or critically 
ill patients, including pneumonia, sepsis, bacteremia, and 
wound and skin infections (1). P. aeruginosa infections 
can be very serious and life‐threatening, mostly with 
the emergence of drug‐resistant strains, one of the most 
worries about human health today is antimicrobial 
resistance. P. aeruginosa is one of the most prevalent 
nosocomial pathogens, it’s responsible for 57% of total 
hospital‐acquired infections(2).

One of the most primary characteristic of 
P. aeruginosa chronic infections is biofilm formation 
(3). A biofilm is a bacterial community that attached 
to a surface or substratum, typically made of densely 

packed, multi‐species populations of cells. The main 
feature of biofilms is the presence of highly hydrated 
extracellular polymeric substance (EPS), including 
proteins, polysaccharides, and extracellular DNA 
(eDNA) (4). Pseudomonas aeruginosa biofilms are 
generated through a process whereby the bacterial cells 
are surrounded to form an aggregated structure, which 
exhibits increased resistance to antibiotics and other 
anti‐infection agents (5). Therefore, infections caused 
by biofilm‐forming P. aeruginosa, such as in cystic 
fibrosis of the lung, are almost impossible to eradicate, 
and additional challenges are encountered when treating 
infections caused by multidrug‐resistant strains. These 
complications lead to increased patient morbidity and 
mortality, higher costs of treatment, and greater rates 
and time of hospitalization, diverse strategies are being 
pursued to develop novel agents that can kill (new 
antibiotics) or disarm (antivirulence) the pathogen 
(6). Exopolysaccharide is a critical biofilm matrix 
component, so the process of biofilm maturation is 
namely the production of the exopolysaccharides via the 
polysaccharide synthesis locus (Psl), pellicle formation 
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(Pel) and alginic acid synthesis in P. aeruginosa (7). 

Materials and Methods

Specimens’ Collection:

Eighty different clinical specimens were collected 
from patients referring different hospitals in Baghdad 
and forty environmental samples were collected from 
the same hospitals, the collected specimens were ear, 
burn, urine, sputum, wound and Bronchoalveolar lavage 
(BAL). 

Bacterial Isolation and Identification:

All the collected samples were cultured by streaking 
on cetrimide agar, macConkey agar and on blood agar, 
all samples incubated for 24 hours at 37ºC. P. aeruginosa 
colony characters appears on cetrimide agar plates was 
mucoid, smooth in shape with flat edges and elevated 
center, have fruity odor and creamy color. Moreover, 
it appeared as pale greenish and lactose non-fermenter 
colonies when cultured on macConkey agar plates, while 
it appeared they appeared as large, opaque irregular 
colonies with B-hemolytic colonies when cultured on 
blood agar.

Colonial morphology on blood agar, macConkey 
agar and cetrimide agar was depended initially to 
identify bacterial isolates, colony shape, texture, colour 
and edges were examined. In addition to macroscopic 
characteristics; microscopic examination of a gram-
stained slide was examined under a light microscope 
with special regard towards cell shape and arrangement. 
Performing conventional biochemical tests and VITEK 
2 compact system were depended to complete the 
identification. 

Biofilm Formation

Congo red method:

Bacterial ability to produce slime layer and biofilm 
formation was detected using Congo-red agar medium 
(CRA). A positive result was indicated by black colonies 
with dry crystalline consistency while pink colonies 
considered as non-slime producers. A darkening of the 
colonies but with the absence of a dry crystalline colonial 
morphology indicated an indeterminate result (8). 

Tube method (Christensen,s method):

Isolates were inoculated in glass test tube which 
contained (8 ml) BHI broth with 1% glucose and 
incubated at 24 h at 37°C. The sessile isolates of which 
biofilm forming isolates adhered to glass tubes are 
stained with safranin for 10 min, after planktonic cells 
are discharged by rinsing twice with phosphate-buffered 
saline (PBS). Then, safranin-stained glass test tube is 
rinsed twice with PBS to discharge stain. After air drying 
of test tube process, the occurrence of visible film lined 
the walls, and the bottom of the tube indicates biofilm 
production (9). 

Microtiter plate method:

To study the ability of biofilm formation, isolates 
selected from different sources (2 wounds, 4 burns, 1 
urine, 1 ear and 2 environmental) depending on sensitive 
and resistance to antibiotic aminoglycoside such as 
amikacin and fluoroquinolones such as ciprofloxacin. 
Quantification of biofilm formation by P. aeruginosa 
was assessed as described by (10). 

Determination of Minimal Inhibitory Concentration 
(MIC) of Amikacin and Ciprofloxacin:

To determine the lowest concentration of antibiotics 
that inhibit the growth of the microorganism VITEK 2 
compact system were used.

The MIC for each bacterial isolates was interpreted 
as the lowest concentration showing no growth. The 
results were compared with standard breakpoints values; 
sensitive (≤ 2 μg/ml), intermediate (4-8 μg/ml) and 
resistant (≥ 16 μg/ml) according to CLSI (2016). 

Synergistic effect of sub-MIC of Amikacin and 
Ciprofloxacin on biofilm formation:

The lowest concentration of Amikacin and 
Ciprofloxacine that inhibit the visible growth of the 
microorganism was assessed by using VITEK 2 
compact system. A volume 100 µl of double strength 
Brain heart infusion broth was added to wells from 1 
to 12 of sterile 96-well U shaped-bottom polystyrene 
microplates. Afterwards, 50 µl of each antibiotics MIC 
used were mixed together to reach a total volume of 
100 µl were added to wells from No.1 to No.11. All 
wells were inoculated with 10 μl of bacterial suspension 
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comparable to McFarland standard No.(0.5) (1.5×108 
CFU/ml) except for the well No.11, which considered 
as negative control. Whereas well No. 12 considered as 
positive control. The microtiter plate was incubated at 
37°C for 24 h. 

Gene expression:

In order to test the synergistic effect of Amikacin 
and Ciprofloxacin on gene expression of pelA and algD, 
eppendorf tubes were used, and each tube contains 
double amount of the antibiotic and broth that used in the 
previous section and then twenty tubes were incubated 
under aerobic conditions at 37°C for 24 hrs. RNA were 
extracted by using TRIzol™ Reagent according to the 
protocol described by the manufacturer.  

Quantitative reverse transcription-PCR (qRT-
PCR):

In order to assess the gene expression of pelA and 
algD gene; though, results were normalized using gyrA 
(Housekeeping gene). Primers of these genes (listed 
in table 1) were provided in a lyophilized form and 
dissolved in sterile nuclease-free water to give a final 
concentration of 100 pmol /μl. Afterward, they were 
stored in a deep freezer until used in qPCR. The reaction 
mixture was summarized in table (2). Moreover, after 
several trials, thermocycler protocol was optimized and 
the resultant protocol is listed in tables (3). 

Table (1): Primers utilized in this study

Primer name Sequence (5´-3´) Product size Reference

PelA
F CCTTCAGCCATCCGTTCTTCT

118 bp (Colvin et al., 2011)
R TCGCGTACGAAGTCGACCTT

algD
F ATGCGAATCAGCATCTTTGGT

1310 bp (Stover et al., 2000)
R CTACCAGCAGATGCCCTCGGC

gyrA
(HouseKeeping gene)

F CACCGCCGTGTGCTTTATG
843 bp (Colvin et al., 2011)

R GGGTCTGGGCATAGAGGTTG

Table (2): Components of qRT-PCR used in pelA and algD genes expression

Master mix components Volume (μl)
qPCR Master Mix 5

RT mix 0.25

MgCl2 0.25

Forward primer 0.5

Reverse primer 0.5

Nuclease Free Water 2.5

RNA 1

Total volume 10

Aliquot per single rxn 9 μl of Master mix per tube and add 1μl of Template
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Table (3): qRT-PCR protocol of primers pelA 

Step Temperature (°C) Duration Cycles

Reverse transcription (RT).
Enzyme activation

37°C 15 minutes 1

Initial Denaturation 95°C 5 minutes 1

Denaturation 95°C 20 seconds

40
Annealing 45°C 20 seconds

Extension 72ºC 20 seconds

Result and Discussion

Isolation and Identifi cation of Pseudomonas 
aeruginosa:

Out of Eighty clinical specimens and forty 
environmental samples only 42 isolates were able to 
grow on cetrimide agar at 42˚C which is considered as 
primary identifi cation for Pseudomonas spp., 37 isolates 
were identifi ed as P. aeruginosa by using VITEK 2 
compact system. 

Biofi lm Formation

Congo red method:

Only 70% of the tested isolates gave black colored 
colonies when cultured on Congo red agar plates. And 
the (Figure 1) shows the results. 

Figure (1): The biofi lm and slime layer production 
on Congo red agar plate. 

Tube method:

By using tube method, visible thick fi lm was 
obtained on the wall of tube and bottom of the tube. All 
the tested isolates were biofi lm producers indicated by 
the appearance of thick fi lm inside the wall of the tube 
indicating strong biofi lm production, as shown in Figure 
(2).

Figure (2): The biofi lm production on glass tube 
wall by Pseudomonas aeruginosa after 24 hr. 

incubation stained with safranin by using tube 
method.

Microtiter plate method:

This method is considered as quantitative analysis 
that used for detection of biofi lm formation, by using 
microplate reader it gives numerical value for absorption 
at 630 nm to determine the amount of biofi lm formed 
through adhesion of bacteria to surfaces of microtiter 
plate, the absorbance represents the thickness of 
the biofi lm, that formed on the wells surface by P. 
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aeruginosa isolates. The results of the current study 
obtained by using microtiter plate method indicates 
that all the isolates have the ability for strong biofilm 
production and there is no remarkable differences in 
biofilm thickness among the isolates, all the obtained 
OD values were four times larger than the OD of control. 

Quantitative Real Time-PCR:

The expression of pelA and algD of P. aeruginosa 
biofilm genes were studied by relative qRT-PCR. The 
isolates were tested with the presence of sub-MIC of 
two antibiotics used, the amikacin and ciprofloxacin. 
Actually, ten isolates enrolled in this experiment were 
chosen for the reasons that it has strong biofilm intensity, 
it’s collected from different sources (wounds, burns, 
urine, ear and environmental). 

Gene expression of pelA and algD genes:

The treated and untreated isolates were tested 
genetically by using Real time PCR to realize if the 
pelA and algD genes were effected or not by the sub-
minimum inhibitory concentration of antibiotcs. The 
results indicated that there is a down regulation effect 
in the algD gene and the pelA showed slight variation 
in the expression level 80% of the isolates were down 

regulated. While 20% were up regulated.

For treated isolates there is no gene expression for 
algD gene which is responsible for biofilm formation, 
so the effect were phenotypically by biofilm suppression 
and genetically by gene down regulation, the biofilm 
suppression may be due to algD role in β-D-mannuronic 
acid and α-L-guluronic acid production which has an 
important role in structural stability and protection of 
biofilm. Moreover, the algD gene mediates the control 
of alginate biosynthesis and transcription of the Alg 
proteins, and also is responsible for the final production 
of precursor GDP-mannuronic acid, the foundation 
molecule for polymerization and alginate synthesis. In 
the other hand, pelA gene expression revealed different 
expression manner, two isolates (R3 and R9) presented 
up regulation when treated by antibiotics, the isolate R3 
from burn and the isolate R9 from environmental, while 
the other isolates revealed down regulation manner 
which has a noticeable impact on biofilm formation due 
to importance of pelA on extracellular polysaccharide 
formation in biofilm matrix, promoting attachment to 
surfaces and other cells, building and providing a scaffold 
to help maintain biofilm structure, and protecting cells 
from antimicrobials and host defenses, table (4).  

Table (4): Gene expression results for algD and pelA before and after treatment with antibiotics.

Isolate 
number

CT gyrA 
before 

treatment

CT gyrA 
after 

treatment

CT algD 
before 

treatment

CT algD 
after 

treatment
FC algD

CT pelA 
before 

treatment

CT pelA 
after 

treatment
FC pelA

R1 29.1 33.3 28.6 -1.0 0 28.9 -1.0 0

R2 27.9 37.8 30.1 -1.0 0 29.1 37.6 0.82

R3 27.5 38.0 29.2 -1.0 0 29.9 36.3 16.53

R4 21.6 32.7 21.8 -1.0 0 24.7 35.2 0.49

R5 28.5 34.3 34.1 -1.0 0 31.0 -1.0 0

R6 24.9 32.5 25.1 -1.0 0 27.8 37.6 0.20

R7 34.1 34.7 -1.0 -1.0 0 34.0 35.6 0.50

R8 31.2 35.8 -1.0 -1.0 0 31.9 35.9 0.51

R9 24.7 33.2 25.9 -1.0 0 29.6 36.3 3.71

R10 36.7 36.9 32.2 -1.0 0 34.2 34.0 0.31
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Practical experiments to estimate the gene expression 
of algD and pelA genes showed a difference in results 
between them on the one hand and between isolates on 
the other. The calculation method for estimating gene 
expression was based on a comparison between treated 
and untreated isolates in order to find the difference in 
the effect of antibiotics on the expression of these genes. 
Titration of the values obtained from the interaction was 
based on the use of gyrA gene values as a reference gene.

For the algD gene, the results showed complete 
inhibition of gene expression when using antibiotic 
treatment as opposed to untreated isolates. These 
results support the theory that this type of antibiotic 
affects bacterial cells by affecting the expression of the 
algD gene. Where the effect was the opposite kind of 
inhibiting gene expression.

As for the pelA gene, the results showed a variation 
in gene expression between isolates. Some isolates 
showed an increase in gene expression ranging from 1.3 
to 16 times, and this increase may be evidence of the 
use of these isolates as a result of this gene in antibiotic 
resistance when there are no other auxiliary mechanisms. 
Whereas, the adverse effect on gene expression 
inhibition was an indication that these isolates might use 
auxiliary resistance mechanisms other than this gene. In 
a clearer sense, the effect of antibiotics on the expression 
of this gene is not as direct as it is an auxiliary effect on 
resistance mechanisms. Our results came in agreement 
with local study by AL-Sheikhly et.al in (2019) who 
revealed that pelA gene was also down regulated by the 
effect of antibiotics. 
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Abstract

 Background: Breast cancer is the most common invasive cancer in women, and second main cause of 
cancer death in women after lung cancer. Tumor markers that showed evidence of clinical utility and were 
recommended for use in practice include CA15-3, CA27-29 and Carcinoembryonic.

Aim of the study: This study was designated to measure the levels of CA15-3, CA27-29 and CEA and 
evaluate their clinical significance in metastasis and non- metastasis patients with breast carcinoma, 
comparing their sensitivity and specificity. 

Patients, Materials and Methods: Serum levels of (CA27-29) and (CA15-3) were measured in 62 patients 
(40 in non-metastasis and 22 in metastasis patients). The age of patients was from (30 to 90) years old. 
Samples were collected from the Oncology Teaching Hospital in Baghdad Medical City. 

Results: The levels of CA15-3, CEA were significantly higher in metastasis group compare to non-metastasis 
group. while the levels of CA27-29 were no statically significant difference between the two groups. 

Conclusion: In this study, measurement of CA15-3 and CEA correlated with disease activity especially 
in the metastatic setting. on the contrary, CA27-29 did not show such clear correlation. CA15-3 was more 
sensitive in follow up of breast cancer patients followed by CEA and then CA27-29.
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Introduction

 According to the WHO, cancer is the second-
largest cause of death worldwide. Cancer in 2015 was 
responsible for 8.8 million deaths, and it used to be 
the reason of about 1 in 6 deaths worldwide. Cancer 
is the fourth-ranked cause of death within the Eastern 
Mediterranean region following infectious diseases, 
cardiovascular diseases, and injuries (1).

Tumor markers are quantifiable biochemical that are 
related with a malignancy. These markers are created 

either by tumor cell (tumor-derived) or with the body in 
response to cancer cell. They are ordinarily substances 
that are discharged into the circulation and hence 
measured in the blood (2). Tumor markers are not the 
primary methods for diagnosing cancer, but can be used 
as a laboratory test to assist the diagnosis (3).

The tumor markers that demonstrated evidence of 
clinical efficacy and have been advised for use in practice 
for breast cancer include Cancer Antigen (CA15.3), 
(CA27.29) and Carcinoembryonic Antigen (CEA).

(CA15-3) is an epitope of a large transmembrane 
glycoprotein derived from the gene called MUC1. 
The protein MUC1, also identified as polymorphic 
epithelial mucin or epithelial membrane antigen, has a 
big extracellular region, transmembrane sequence, and 

DOI Number: 10.37506/ijfmt.v14i4.11773
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a cytosolic domain. In breast cancer this protein can 
often be over-expressed and in its extracellular region is 
aberrantly glycosylated (4).

(CA27.29) is consider a carbohydrate contains a 
protein antigen which performs as a tumor marker for 
breast cancer. It is also named breast carcinoma associated 
antigen (5). Cancer Antigen 27.29 has similar clinical 
performance to that of CA15.3 in breast cancer patients.

Carcinoembryonic antigen (CEA) is a cell surface 
glycoprotein with a high molecular weight (200 KDa) (6). 
CEA is a family of associated cell surface glycoproteins; 
it may be the most commonly utilized tumor marker for 
lung, colorectal, gastrointestinal and breast cancer (7).

 Estrogen is the most common sex hormone in 
menstruating women. It is made from cholesterol in 
the body. A significant proportion of breast cancers 
are positive estrogen receptors. This means that they 
have a larger number of estrogen receptors (ER), which 
indicate that estrogen helps feed their growth. Receptors 
are proteins in or on certain cells, which can attach to 
certain substances, such as hormones, that circulate in 
the blood. Normal breast cells and some cells of the 
breast cancer contain receptors that attach to estrogen 
(ER) and progesterone (PR). These two hormones often 
enhance breast cancer cell growth (8).

Patients, Materials and Methods

This study (cross section) was conducted at the 
Oncology Teaching Hospital/Medical City/ Baghdad 
from February 2020 to the end of April 2020, where 62 
patients with breast carcinoma (40 in non-metastasis and 
22 in metastasis patients). All of them female patients and 
were diagnosed by specialists, their age range between 
(32-90) years have been submitted to a cross-sectional 
study. Whole blood samples were taken and allowed to 
clot for two hours at room temperature using a serum 
separator tube. Serum was separated by centrifuge for 15 
minutes at 1000 rpm.

Non hemolysed and clear sera were taken and 
divided into two aliquots in Eppendorf tubes. Hemolysed 
samples discarded. Samples were stored at (-80 Cº) for 
one month. Repeated freeze-thaw cycles were avoided.

Serum level of CA15-3was measured by the 
Access BR Monitor Assay technique. This assay is a 
paramagnetic particle, chemiluminescent immunoassay 
for the quantitative determination of CA15-3 antigen 
levels in human serum and plasma (heparin) using the 
Access Immunoassay System. 

The serum concentration of CA27-29 was tested 
by using Enzyme Linked Immunosorbent Assay 
(ELISA) technique. This technique uses a quantitative 
immunoassay enzyme sandwich technique. 

Serum level of CEA and E2 was measured by 
Minividas technique. The test principle contains a 
method of “2-step immunoassay sandwich enzyme” 
with an ultimate fluorescent detection (ELFA).

Statistical Analysis

Data were translated into computerized database, 
and used spss version 25 program to do the analysis. In 
order to test the statistical significance and the strength 
of association between the qualitative variable and 
quantitative variable ETA is calculating. P value less 
than 0.05 is consider to be statically significant result 
for both tests. 

Results

Study conducted on 62 female patients in who 
are known to have a breast cancer, mean of age was 
(58.81±11.57) years, the youngest patient in the study 
was 30 years old and the oldest patient was 90 years 
old. Patient splitter into two group according to M 
staging system: metastatic group (21, 33.9%) mean of 
age in this group was (56.81±12.92) years and the non-
metastatic group (41, 66.1%) mean of age in this group 
was (52.27±10.651) years as in table 1. 
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Table 1: subgroups of each variable, their frequency and percentage. 

variable Subtype n. of patient (percentage)

 Grade 

| 3 (4.8 %)

|| 48 (77.4%)

||| 11 (17.7%)

Hormonal receptor 
+ve 20 (32.3 %)

-ve 42 (67.7%)

Her2 receptor gene changes 

 Negative 58 (93.5 %)

Equivocal 4 (6.5%)

Over expressed 0 (0.0%)

M stage 

no metastasis 41 (66.1%)

metastasis to bone 8 (12.9 %)

to liver 4 (6.5 %)

to brain 1 (1.6 %)

Metastasis to other part 8(12.9%)

To lung 0(0.0%)

T. stage 

T0 1 (1.6 %)

T1 8 (12.9 %)

T2 43 (69.4 %)

T3 3 (4.8 %)

T4 7 (11.3 %)

N stage 

N0 15 (24.2 %)

N1 18 (29.0 %)

N2 25 (40.3%)

N3 4 (6.5%)

Age group 
premenopausal 28 (45.2%)

Post-menopausal 34 (54.8%)

Total number 62 (100 %)

M stage: Describe the metastatic state.   T stage: Describe the size of the tumor.

N stage: Describe the spread to lymph node. 
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In this study four biomarker was measured CA15-3, 
CA27-29, CEA, and E2 in metastatic and non-metastasis 
group are shown in table 2. 

The CA15-3 result shows a difference in the mean 
level of CA15-3 between the two groups which is 
significantly higher in the metastatic group compare to 
the non-metastatic group, which is statistically approved 
as p-value, is≤ 0.003.

The same for CEA mean level, which is higher in 
metastatic group compare to non-metastatic and it is 
statically approved, as p-value is ≤0.02.

The result of CA27-29 was different from other 
biomarker as there is no statically significant difference 
in mean level of CA27-29 between the two groups as 
p-value is ≥0.62. 

To determine which one of the 3 test is more sensitive 
and more specific than the others in the metastatic and 
non-metastatic group, the result of each test for each 
patient split into positive or negative according to their 
cut off value of normal range CA15-3 NR < 31.3 U/ml , 
CA27-29 NR < 15U/ ml, CEA NR< 4.1ng/ml.  

Table 2: level of each biomarker in both metastatic and non-metastatic group 

N Mean ±S. D Std. E p-value

CA15-3

Non-met. 41 13.88±14.37 2.24

0.003

Met. 21 93.74±164.96 35.99

CA27.29

Non-met. 41 78.30±466.91 72.92

0.63
Met. 21 28.20±48.42 10.57

CEA
Non-met. 41 2.00±4.69 0.73

0.02

Met. 21 18.08±43.89 9.58

In table 3 the sensitivity, specificity, positive predictive value, negative predictive value and p-value for each 
marker is shown, CA15-3 is more sensitive and specific followed by CEA. But CA27-29 is less sensitive and specific.

Table 3: The Sensitivity, Specificity, positive predictive value, negative predictive value and p-value for 
each marker.  

SN SP PPV NPV  p-value 

CA15-3 92.9% 83.3% 61.9% 97.6% 0.000

CA27.29 75.0% 76% 42.9% 92.7% 0.002

CEA 91.7% 80.0% 52.4% 97.6% 0.000
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  To determine the relation between each biomarker and the grade, M stage, N stage and T stage Eta, Eta2 was 
calculated in table 4 

Table 4: Effect of M stage on the biomarkers. 

Biomarker Eta Eta2 p-value

CA15-3 0.37 0.14 0.003

CA27-29 0.06 0.004 0.63

CEA 0.28 0.08 0.03

Relation between biomarker and N stage in metastatic and non-metastatic group shown in table 5. The Eta 
indicates a very weak relation between the biomarkers and N stage in metastatic and non-metastatic group.  

Table 5: Effect of N stage on biomarker level in non-metastatic and metastatic group. 

Biomarker Eta Eta2 p-value

non metastatic
CA15-3 0.25 0.06 0.50

CA27-29 0.21 0.04 0.65
CEA 0.23 0.05 0.56

metastatic

CA15-3 0.16 0.03 0.92

CA27-29 0.15 0.02 0.94

CEA 0.19 0.04 0.88

Relation between biomarker and T stage in metastatic and non-metastatic group shown in table 6. The Eta 
indicates a very weak relation between the biomarkers and T stage in the two group.  

Table 6: Effect of T stage on biomarker level in non-metastatic and metastatic group. 

Biomarker Eta Eta2 p-value

non metastatic

CA15-3 0.17 0.03 0.89

CA27-29 0.10 0.01 0.98

CEA 0.09 0.009 0.99

Metastatic

CA15-3 0.11 0.01 0.97

CA27-29 0.17 0.03 0.92

CEA 0.22 0.05 0.84

Discussion

Study (cross section) conducted on 62 patient who 
are known case of breast cancer, in table 1 patient data 
divided into groups.

 Age range 30-90 years old, 45.2% of them are 
younger than 50 years and 54.8% are older than 50 
this result agree with (Mohammed TM, etal., 2018)(1), 
carried on Iraqi patient who found also that 45% were 
younger than 50, the other result will also be compare to 
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this study as it done on Iraqi patient in recent time, and 
TMN staging was taking in account. M stage: metastasis 
found in 33.9%, and no metastasis found in 66.1, which 
slightly similar to (Mohammed Tm, etal, 2018) (1) study 
has found that 24.1% has metastasis, this difference may 
be due to difference in sample size as the study conduct 
on 171 patients.

In this study three biomarker was measured, it found 
that CA15-3 has a higher mean level in metastatic group 
compare to non-metastatic group in table 2.

This result is agreed with (Farzaneh Agha-Hosseini, 
etal.,2009) (9) study in which was found that serum level 
of CA15-3 was higher in patient with breast cancer in 
the 2nd stage of disease.

 And agree with (Kifah H. Alani, etal., 2018) (10) 
study in which found that serum level of CA15-3 was 
higher in metastatic breast cancer compare to non-
metastatic group.

The CEA mean serum level is higher in metastatic 
group compare to non-metastatic group in table 2. This 
result agrees with the result found by (KA Pathak, 
etal,.1996) (11), in which CEA level was higher in patient 
with breast cancer and patient with benign breast disease.

The CA27-29 serum level was not statically 
significant difference between the two groups in table 
2. Result could be related to small sample size or due 
to other causes as CA27-29 level increase or decrease 
in many different ways as its level may be not elevated 
in early-stage or absent or high levels of CA27.29 
can indicate metastatic disease in many studies. Also, 
malignant and benign conditions beside breast cancer 
can cause increase in serum levels, as found in (Donepudi 
MS, etal., 2014) (12), and (Van Poznak C, etal., 2015) (13). 

 In the current study, found that CA15-3 as biomarker 
is most sensitive biomarker in metastatic group followed 
by CEA, then CA27-29, as shown in table 3. Positive 
predictive value of CA15-3 is (61.9%). The test is useful 
to detect the metastasis in breast cancer patient more 
than the two other biomarkers making them less useful 
than CA15-3.

In table 4, the relation of CA15-3 to M stage, and if 
the level of CA15-3 increases with M stage Eta which is 
measure effect of size indicate increase in CA15-3 level 

with increase M stage even that increase not strong, this 
agree with (Yijie Fu, etal ,2016) (15) who found increase 
in serum level as tumor progress and it’s more useful to 
monitor advance tumor.

Relation between biomarker and T and N stage 
in table 5, and 6. Eta of CA15-3, CA27-29 and CEA 
indicate no relation between the biomarkers and the 
staging to T or N state. The result agrees with study 
done by (Franco Lumachi etal, 2004) (14), who found no 
relation between CEA and T and N stage, and no relation 
between CA15-3 with N stage but there is a relation with 
T stage.

 A high proportion of breast cancers tent to express 
a greater number of estrogen receptor, as increase time 
exposure to estrogen is a risk factor to develop breast 
cancer.  

Conclusion

Measurement of cancer antigen15-3 (CA15-3) and 
Carcinoembryonic (CEA) (to a lesser extent) correlated 
with disease activity especially in the metastatic setting. 
While (CA27-29) did not show such clear correlation. 
Also, the tumor marker (CA27-29) failed to show 
concordance results with Cancer antigen 15-3 (CA15-3) 
and Carcinoembryonic (CEA) in breast cancer patients.

The tumor marker Cancer antigen 15-3 (CA15-3) 
was more sensitive in follow up of breast cancer patients 
followed by Carcinoembryonic (CEA) and then Cancer 
antigen 27-29 (CA27-29). 

Also, there was no correlation between (CA15-3, 
CA27-29, and CEA) and the staging system (TNM) and 
there was no correlation between the tumor markers and 
the levels of estrogen.  
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Summary

Background: Mumps (infectious parotid gland) is an infectious viral disease mainly affects children and 
adolescents characterized by enlargement of parotid and salivary glands, other epithelial tissues may be 
affected, in some cases it is accompanied by serious complications. In recent years many mumps cases in 
Anbar province have appeared in people who have been vaccinated with Mumps vaccine and for reasons 
that are not clear

Objective: To Show the annual mumps incidence with age groups and sex for those affected in Anbar 
province

Methods: A Descriptive cross-sectional study of the electronic archives of mumps patients who were 
immediately registered in Anbar Governorate hospitals, during the period from 2009 to 2018. The 
questionnaires regarding year of infection, gender, and age of mumps patients included in the study. Mumps 
incidence has been calculated through dividing the number of annual cases of infection by population size 
multiplied by 100,000. SPSS software version 24 were used for data analysis.

Results: Of 2924 Mumps patients registered at Anbar province hospitals, 1715 (58.7%) were males with 12.1 
± 4 years mean age . The incidence rates of Mumps in 2009, 2010, 2011, 2012, 2013, 2014, 2015,2016,2017 
& 2018 were (0.50, 0.20, 0.70, 0.80, 1.70, 0.00, 0.00, 7.20, 97.90& 59.00) / 100,000 respectively with 
statistically variance among males & females; p value = 0.000 & annual incidence ratio was 21.00 / 100,000. 
Annual Mumps incidence ratio from 2009-2018 confirmed one peak in 2017-2018 & a rare 2009-2016, 
Majority of them were in the age group 5 to14 years old.

Conclusion: Mumps incidence had been increase during the last 2 years mainly in the age group 5 to14 
years old with a marked increase incidence in male in Anbar province, Iraq.

Keyword: Incidence, Mumps, Years, Gender, Age Group, descriptive study Anbar, Iraq

Corresponding author:
Mothana Ali Khalil
E-mail: mothanakhalil70@yahoo.com 

Introduction

Mumps (infectious parotiditis) is a contagious 
virus of the family paramyxoviridae, an enveloped 

single negative non-segmented RNA virus (1). Mumps 
is a childhood and adolescent disease characterized 
by an enlarged parotid and salivary glands with other 
epithelial tissues, sometimes accompanied by more 
serious complications, including Orchitis that may 
be lead to Sterility and aseptic meningitis, up to 10% 
of mumps patients developed aseptic meningitis may 
lead to disability or death, and permanent deafness 
and sometime pancreatitis (2). Rare symptoms include 

DOI Number: 10.37506/ijfmt.v14i4.11774
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, oopheritis mastitis, arthritis, and myocarditis (3).
especially in adults with serious complications (4).

Mumps is a highly contagious viral transmitted 
through respiratory droplets or direct contact mainly 
during the winter (2, 5).

Mumps prevented mainly through the use of live 
attenuated vaccines consisting of a mixture of mumps, 
measles and rubella vaccine known as MMR vaccine (6, 
7). However, within a few years after the implementation 
of the routine vaccination program against mumps, 
a large and small mumps epidemics began to appear 
around the world, including in people vaccinated against 
this disease (8 ,9, 10 ,11). Infectious mumps disease is 
common in middle and lower income countries such as 
Iraq and this disease is a neglected health problem where 
the clinical documentation of it is not at the required 
level despite the seriousness of its complications as well 
as rare epidemiological studies about it (12). Current work 
were design to determine the mumps Incidence rate in 
Anbar province, Iraq during the period 2009-2018.

Materials and Methods

Descriptive cross-sectional study of Mumps 
patient’s electrical files that recorded immediately at 
Anbar province hospitals. All newly diagnosed Mump 
cases data was retrieved from each of public, private 
hospitals along with Pediatrician private clinics. 
Electronic database saved in Al-Anbar Health Office 
during a period from 2009-2018 includes demographic 
variables with sero-diagnosis by recognition of ̋ mumps-
specific IgM ″ in a serum sample (13). Mump diagnosis 
was confirmed by at least two specialized doctors 
consultants in medicine according to WHO standard 
criteria (10). 

Estimates of the population of Anbar were taken 
from the statistics section of the Iraqi Ministry of 

Planning for 2018 and previous years for the study. Of 
total, 2924 Mump patients were included in this study, 
the incidence rates are expressed per 100,000. Ethical 
approval had been obtained from anbar medical college 
Ethics approval Committee,Iraq.

Statistical Examination

Annual incidence rate was calculated by dividing 
the total number of newly diagnosed mumps cases in a 
given year by the population at risk of mumps in the 
Anbar Governorate this year and the result is multiplied 
by 100,000, As it was considered population of all ages 
the risk of Mump infection. The SPSS 24 program 
version was used to analyze the qualitative data as the 
ratio of males to females, age group and mumps patients 
annual frequencies and to determine whether there was a 
statistical difference within these variables through Chi-
Square test and a statistically significant study when the 
value of P <0.05.

Results

Total number of ascertained Mumps cases that 
recorded was 2924 during a period from2009-2018.
Of them, 1715 (58.7%), 1209 (41.3%) were males and 
females respectively with 1.4:1 male to female ratio. 
Significant difference had been recorded between males 
& females infection ( p value ≈0.000). Mean age of 
Mumps cases was 12.1 ± 4 year. Mean age of recorded 
cases of Mumps was significantly slightly higher in 
males compare with females, 12.1 ± 2 & 12.2 ± 6 years 
respectively.

Mumps incidence over years 2009 to 2018 by gender 
is illusterated in Table 1.
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Table 1: Distribution of Mumps over years 2009 to 2018 by Gender in Anbar province, Iraq

Year
Gender

Total (%) P. Value
Female (%) Male (%)

2009 2 (28.6) 5 (71.4) 7 (100)

 

0.000 

2010 3 (75.0) 1 (25.0) 4 (100)

2011 5 (45.5) 6 (54.5) 11 (100)

2012 3 (25.0) 9 (75.0) 12 (100)

2013 18 (64.3) 10 (35.7) 28 (100)

2014 0 (00.0) 0 (00.0) 0 (00.0)

2015 0 (00.0) 0 (00.0) 0 (00.0)

2016 55 (43.3) 72 (56.7) 127 (100)

2017 636 (37.6) 1054 (62.4) 1690 (100)

2018 487 (46.6) 558 (53.4) 1045 (100)

Total 1209 (41.3) 1715 (58.7) 2924 (100)

The incidence rates of Mumps in 2009, 2010, 2011, 2012, 2013, 2014, 2015,2016,2017 & 2018 were (0.50, 0.20, 
0.70, 0.80, 1.70, 0.00, 0.00, 7.20, 97.90& 59.00) / 100,000 respectively with statistically variance among males & 
females (p value ≈ 0.000). Annual Mumps incidence rate was 21.00/ 100,000. The drift in annual Mumps incidence 
rates from 2009 to 2018 confirmed one peak in 2017-2018 with a rare incidence during 2009-2016. No Mumps cases 
was recorded during a period 2014-2015 due to the displacement of most of the population from the Anbar province 
as a result of terrorist operations to other provinces as illusterated in Table 2, Figure 1. 

Table 2: Mumps with Yearly Annual Incidence per 100000 population with confidence interval 95% from 
2009 to 2018 in Anbar province, Iraq.

Year Pearson-year at Risk Number of patients 
(%)

Overall Annual Incidence per 
100,000 person year Standerd deviation

2009 1478226 7 (0.2) 0.50

 

38.50764

2010 1660123 4 (0.1) 0.20 

2011 1562025 11 (0.4) 0.70

2012 1600000 12 (0.4) 0.80 

2013 1636861 28 (1.0) 1.70 

2014 1753968 00 (0.00) 0.00

2015 1750000 00 (0.00) 0.00

2016 1769230 127 (4.3) 7.20

2017 1665000 1690 (57.8) 97.90

2018 1791390 1045 (35.7) 59.00

Total 2924 (100.0) Annual average 21.00
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Figure 1: Yearly Mumps Annual Incidence per 100000 population during 2009 to 2018 in Anbar province, 
Iraq.

Figure 2: Frequency of Mumps over years 2009 to 2018 in Anbar province, Iraq

Mumps patients were classified according to age 
into 3 groups; (1):1–4 years, (2): 5–14 years and (3): 15–
45 years) For each year of study that conducted during 
a period from 2009-2018. Majority of Mumps patients 
were in the age group 5 to14 years old that had highest 

relative increase of incidence as presented in Table 3, 
Figures 3. Mean age of recorded cases of Mumps was 
12.1 ± 4 year. Study showed that there was a statistically 
significant difference between the different age groups of 
Mumps during each of the study years (P.Value:0.000).
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Table 3: Distribution of Mumps over years 2009 to 2018 by Age Group in Anbar province, Iraq

Year
Age group

Total P.Value
1-4 Year

N (%)
5-14 Year

N (%)
15-45 Year

N (%)

2009 2 (28.6) 4 (57.1) 1 (14.3) 7 (100.0)

 

0.000 

2010 1 (25.0) 2 (50.0) 1 (25.0) 4 (100.0) 

2011 4 (36.4) 5 (45.5) 2 (18.2) 11(100.0) 

2012 2 (16.7) 6 (50.0) 4 (33.3) 12(100.0) 

2013 5 (17.9) 15 (53.6) 8 (28.6) 28 (100.0)

2014 0 (0.00) 0 (0.00) 0 (0.00) 0(100.0) 

2015 0 (0.00) 0 (0.00) 0 (0.00) 0(100.0) 

2016 9 (7.1) 87 (68.5) 31 (24.4) 127 (100.0) 

2017 211 (12.5) 1058 (62.6) 421 (24.9) 1690 (100.0) 

2018 29 (2.8) 913 (87.4) 103 (9.9) 1045 (100.0) 

Total 263 (9.0) 2090 (71.5) 571 (19.5) 2924 (100.0)

 

Figure 3: Distribution of Mumps over years 2009 to 2018 by Age Group in Anbar province, Iraq 
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Discussion

The total number of ascertained mumps cases that 
were recorded in Anbar Governorate during the period 
2009-2018 was 2924 cases as shown in Table 1. Increase 
mumps cases in the past two years 2017-2018 in Anbar 
Governorate may be due to the advancement of the 
health sector, which causes many patients to seek health 
care, whoever increase mumps incidence may due to 
vaccines lacking. Lose mumps in the years 2014, 2015 
and 2016 may be that most of the Anbari community has 
been displaced and displaced to other regions inside and 
outside Iraq due to the military operations, due to which 
health institutions have lost the ability to follow up on 
this disease as shown in Table 2, Figure 1

The average annual mumps incidence in Anbar 
population during the present study (21.00 / 100,000 
persons) was much higher than that of the same disease 
recorded in neighboring countries such as Saudi Arabia 
(14), Turkey (15) and Egypt (16) in addition to other 
countries as Italy ,France, western Europe (17 ,18), Japan 
(19), this rise may be due to a lack of vaccines for this 
disease in Iraq and with that the result is similar to the 
result obtained in previous studies in Iraq, where in 2016 
,73919 cases were recorded, while 36367 cases were 
recorded in 2017, while the number of mumps cases in 
2017 worldwide reached about 467506 cases according 
to world health organization 2019 (20).

The mean age of recorded mumps cases during 
the current study was 12.1 ± 4, and this contrasts with 
the mean age of children with mumps that was shown 
by previous studies in Saudi Arabia (14), Egypt (16) and 
Jordan (18), It was showed that child in the age group 5-9 
years were more likely to mumps.

The current research showed that age group 5-14 is 
the main target age group for mumps, followed by age 
groups 15-45 and 1-4 years, and this result is similar 
to the result obtained in previous studies (21, 22, 23) that 
showed that the age group 5-14 is more susceptible 
to infection with this disease and is very close One 
of the results obtained from a similar study in Tehran 
(24), where children were in the age groups 0-9 or 5-9 
years are more susceptible to mumps infection, as well 
as completely identical to a previous study in USA (5), 
where it appeared that 90% of children with mumps are 
are under 14 years of age ,in contrasts with a previous 

study in Belgium, it confirmed that the age group 3-12 
years is more susceptible to mumps and also differs 
greatly from other studies that showed that the 35-44 age 
group was the target of mumps (25).

The current study showed that the prevalence 
of mumps in males 1715 (60.1%) and females 1209 
(41.3%) out of a total of 2924 cases during the period 
of study, which confirmed the presence of a relative 
majority of males with this disease and this similar to 
the previous study that shows mumps illness happend 
more commonly in males with about 2: 1(11) ,It also 
consistent with the results of Sweden study that showed 
62% mumps patients were male, and consistent with 
the result of Quasim (2010) (26) in Iraq where it was 
found high mumps incidence in males compare with 
females, as other studies that shows a bias for male cases 
of mumps (22) , (27),whereas current study was different 
from a previous study conducted in Germany while it 
showed that only 43.3% of mumps patients were male 
(25).

The conservative nature of Iraqi society makes 
females less mixed, and therefore less susceptible to 
mumps though respiratory droplets. In addition to 
mixing, other male activities, such as travel, social 
differences and other important activities, increase the 
risk of male mumps infection.

The current study showed that there is a noticeable 
increase in the mumps incidence during the last three 
years, especially age group 5-14, and therefore it is 
necessary to vaccinate children with the mumps vaccine 
due to the severity of complications of this disease if it 
occurs.
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Abstract 

The present study was designed to investigate the effect of different concentrations of Maxxthor on some 
hematological and oxidative stress parameters in male albino rats.Twenty male rats with age of 6-8 weeks and 
weight of 200-250gm were equally divided into four groups as follow:G1 treated with normal saline as control 
group,while G2,G3andG4groups were treated with(0.01,0.1,1)mg\kg body weight of Maxxthor respectively 
for 40 days.The following hematological parameters were measured: red blood cell(RBC),hemoglobin 
(Hb),white blood cell(WBC), platelets(PLT),malondialdehyde(MDA),glutathione(GSH),catalase and 
vitamin E. The hematological parameters results revealed highly significant(p<0.01)decreasein RBC and 
H,while a highly significant(p<0.01)increase in WBC and PLT in all treated groups as compared with control.
The oxidative stress parameters results revealed highly significant(p<0.01)increase in MDA level,while 
highly significant(p<0.01)decrease in GSH,catalase and vitamin E level were noticed in all treated groups 
as compared with control .
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Introduction 

Pesticide is any substance or mixture of substance 
intended to preventing, destroying or controlling any 
pest,including vectors of human disease or animal 
species, unwanted plants or animals that cause damage(1).
The extensive and random application of pesticide,and 
its resist to physical and chemical breakdown and 
metabolic degradation led to its spread within the 
ecosystem elements(2),leading emergence of several 
ecological and health setbacks due to the accumulation 
of residues of pesticides in the environment components 
over time(3).Synthetic pyrethroid were introduced widely 
for pest and disease vector control more than three 
decade ago(4).The source of pyerthroids is the flower of 
the pyretherum plant Chrysanthemum cineraiafolium(5).

The pyrthroid pesticides are rapidly replacing other 
insecticides due to low mammalian toxicity and an 
unusually fast biodegradation(6).Pyrethroid enhance 
sodium channel activity by shifting activation to more 
negative membrane potentials as well as slowing channel 
activation(7). 

Maxxthor)MAX) is pesticides belong to pyrethroid 
insecticides type Ι.The active ingredient in Max product 
is bifenthrin ,a second generation of synthetic pyrethroid. 
It is featured with strong insecticides effects due to its 
ability to modifying the kinetic voltage–sensitive sodium 
channels of nerve in insects(8).This disrupts the normal 
transmission of nerve impulses causing repetitive firing 
of the insect’s nerve resulting in paralysis and ultimately 
death.Maxxthor use against termites and labeled for the 
long term control of wide range of pests including insect 
pests,vectors,spiders,ticks and turf insects.Maxxthor 
has shown an average termiticide effective life of 12 
years,the longest average of any termiticide active 
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ingredient on the market today(9).The neurotoxicity of 
Maxxthor depend on the affinity to the voltage sodium 
channels in insects and mammal,where Maxxthor bind 
to the sodium channel transiently and stop the closing 
of the channel permanently,leading to permanently 
depolarize of the membrane,no further action potential 
can be generated because the resting potential will 
not be restored.This will result in after potentials and 
continuous firing of axons(10).The presence study 
has been undertaken to study the effect of Maxxthor 
insecticide on hematological and oxidative stress 
parameters follow repeated treatment male albino rats 
for 40 days. 

Materials and Methods

Experimental animals and Study Design

This study was performed on 20 healthy mature 
male Sprague-Dawley albino rats(Rattus norvegicus)
with about8-10weeks age.The animals were purchased 
from biotechnology research center/Al-Nahrian 
university,in old between(6-8)weeks.The mature male 
were with an average weight of(200-250gm)and kept 
under climate controlled conditions of the animal house 
with temperature 22-25 Cᵒ, good ventilation, regular 
12 hours light duration.Rats were randomly divided 
into four groups five rats for each group and treated 
as follow:G1was administrated with 1ml of normal 
saline, while G2,G3andG4 were administrated with1ml 
of(0.01,0.1and1mg/kg b.w.) respectively of MAX orally 

once each 48 hours for 40 day.

Blood samples were collected by heart puncture and 
then divided into two parts.The first part put in plastic 
test tube contains (EDTA) for hematological tests.The 
second part was left in eppendrof tube to coagulation at 
room temperature and then centrifuged at 3000 rpm for 
15 minutes. Serum was separated and stored at-20Cᵒ for 
oxidative stress parameters analysis.The hematological 
parameters(RBC,Hb ,WBC and PLT)were measured 
by using Coulter device.MDA was determine using 
Assay Kit from Linear,Spain,according to(11,12). GSH 
was measured according to(13)by using the assay kit 
from Linear,Spain.Catalase was determined by using 
the assay kits from Linear, Spain according to(14).Vit. E 
was determined by using the procedure of vit.E Elisa Kit 
from Linear,Spain.The Statistical(15)was used to detect 
the effect of difference groups in study parameters. 

Results and Discussion

Hematological parameters 

Results of current study as shown in Table(1)
revealed highly significant(p<0.01)decrease in red blood 
cell RBC and hemoglobin(Hb)in all treated groups with 
Maxxthor insecticide as compared with control group.
While there is highly significant(p<0.01)increase in 
white blood cell(WBC) and platelets(PLT)in all treated 
groups as compared with control group . 

Table(1): Effect of Maxxthor(0.01,0.1and1mg/gk.b.wt.)on Hematological parameters(RBC,Hb ,WBC and 
PLT)of rats after 40 day of treatment 

Group 

Mean ± SE

RBC 10ˆ12/L
Hb
g/dl

WBC
10ˆ9/L

PLT 
10ˆ9/L

G1:Control 6.78 ± 0.14 a 13.84 ± 0.15 a 6.02 ± 0.11 c 202.50 ± 6.39 d 

G2:treated with 0.01 mg/
kg/b.wt. of Maxxthor 6.07 ± 0.27 b 12.45 ± 0.23 b 6.30 ± 0.11 c 241.90 ± 3.47 c

G3: treated with 0. 1 mg/
kg/b.wt. of Maxxthor 5.62 ± 0.21 bc 11.47 ± 0.26 c  6.86 ± 0.12 b 274.30 ± 4.45 b
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G4: treated with 
1 mg/kg/b.wt. of Maxxthor

5.21 ± 0.23 c 10.40 ± 0.23 d 7.65 ± 0.13 a 351.10 ± 10.41 a

LSD value 0.623 ** 0.637 ** 0.340 ** 19.304 **

Means having with the different letters in same column differed significantly, ** (P<0.01).
Means having with similar letters in same column non- significantly different, ** (P<0.01).

Cont... Table(1): Effect of Maxxthor(0.01,0.1and1mg/gk.b.wt.)on Hematological parameters(RBC,Hb 
,WBC and PLT)of rats after 40 day of treatment 

The present finding was similar to(16)finding who 
observed significant decrease in RBC count and Hb 
level with increasing in WBC count after treated Wistar 
rats with cypermethrin for 28days.Also the results is 
agreement with the work(17)who find significant decrease 
in RBC count and hemoglobin level and explained the 
decrease of Hb due to an increase in the rate at which 
Hb is destroyed.Same results of WBC count represented 
by(18) who report that sublethal poisoning with higher 
dose of bifenthrin caused aniemia and elevation in WBC 
count after injected mice with bifenthrin. Wafa (19)

report significant elevation in platelet counts in workers 
exposed to pesticides than in controls . 

The reason for the significant decrease in the number 
of red blood cells as a result of the effect of the pesticide 
may be due to its inhibition of the substance(glutathione) 
that found inside the red blood cell and responsible for 
protecting it from the influence of toxic substances(20).

This results could be explained that maxxthor pesticide 
affect on erthropoitien release in the kidney which is the 
hormone regulator of RBC production(21).Sadowska-
Woda et al.(22)study demonstrated that bifenthrin induce 
oxidative stress causes enhanced lipid peroxidation 
and decrease antioxidant enzyme activities in human 
peripheral blood.RBC are particularly sensitive to 
oxidation damage due to the presence of high content of 
poly unsaturated fatty acid in their membranes and high 
cellular concentration of oxygen and hemoglobin(23).
On the other hand Hb in erythrocytes is major source 
production of free radicals when it interacts with 
pyrthroid pesticide giving rise to free radicals leading to 
membrane lipid peroxidation and hemolysis(24). 

Other explanation reported by(25)that show any 
reduction in RBC count may be due to reduction rate 
of RBC formation in bone marrow or increasing rate of 
RBC breakdown,also increase red blood cell membrane 
fragility and alter membrane flexibility led to reduces the 
life span of circulating erythrocytes and increased risk 
of hemolysis(26).Hemolysis of blood cells may cause the 
decrease in erythrocyte count in pyrthroid intoxication 
which in turn tend to be responsible for the reduction of 
hemoglobin percentage(27).Reduction in Hb content can 
be related to the impaired biosynthesis of heme in bone 
marrow(28).In addition reduced hemoglobin content 
accordance with RBC reducing could be explained that 
pesticide cause damage to erythrocyte membrane that 
lead to hemolysis or damage of blood iron level(29).Olsen 
30))suggest when assessing hematological toxicity,any 
increase or decrease in blood parameters indicates excess 
or suppression of blood cell respectively or an imbalance 
between production of blood cells and distraction. 

The increase in WBC count may be due to the 
activation of the animal’s defense mechanism and 
immune system against the toxic effect of Maxxthor 
pesticide as the WBC rise as a result of any infection and 
any form of cell toxicity or inflammation(31).Poisoning 
mice with high dose of alpha-cypermethrin had 
stronger stimulatory effect on phagocytic activity with 
significant increase in monocyte and lymphocytes were 
observed in the blood of male mice treated with same 
pesticide(32).An elevation in platelets could be explained 
to release of stored platelet from the spleen(33).Platelets 
are highly active in the host defense against pathogens 
and have ability to modulate leukocyte function such 
phagocytosis(34). 
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Oxidative stress parameters 

Data in Table(2)show highly significant(p<0.01)increase in MDA level in G3 and G4 when compared with 
control groups,while there were no significant(p<0.01) differences between G2 and control group.In the same 
time,results in table(2)revealed highly significant(p<0.01)decrease in GSH,catalase and vitamin E. in all treated 
groups with Maxxthor as compared with control group. 

Table(2): Effect of Maxxthor(0.01, 0.1 and 1 mg/gk. b.wt. )on oxidative stress parameters(MDA,GSH 
,CATand Vit.E )of rats after 40day of treatment

Group 

Mean ± SE

MDA
nmol/ml

GSH µmol/ml CAT µmol/ml
Vit. E
ng/ml

G1:Control
2.03 ± 0.12

c
63.43 ± 1.27 a 0.620 ± 0.01 a 43.15 ± 0.67 a

G2: treated with 0.01 mg/
kg/b.wt.

of Maxxthor
2.34 ± 0.13 bc 57.98 ± 1.51 b 0.509 ± 0.01 b 39.06 ± 0.73 b

G3: treated with 0. 1 mg/
kg/b.wt. 

of Maxxthor
2.67 ± 0.15 b 50.71 ± 1.48 c 0.413 ± 0.01 c 33.55 ± 0.92 c

G4: treated with 
1 mg/kg/b.wt. of Maxxthor

3.11 ± 0.17 a 42.66 ± 1.40 d 0.322 ± 0.04 d 28.85 ± 0.87 d

LSD value 0.420 ** 4.076 ** 0.056 ** 2.305 **

Means having with the different letters in same column differed significantly , ** (P<0.01). 
Mean having similar letters in the same column are non significantly different , ** (p>0.01) .

The results of this study pass parallel with(35)who 
report increase blood MDA level and decrease in GSH 
and CAT level after treated rat with bifenthrin.Exposure 
to pyrthrod for three weeks led to increase in lipid 
peroxidation and decrease in GSH and catalase(36). The 
increment in MDA(Lipid peroxidation marker)could 
be explained by(37)who suggested that the formation of 
oxygen free radicals can be a major factor in the toxicity 
of pesticides.Catalase as endogenous antioxidant 
enzymes that scavenge harmful ROS,is favorable target 
for pesticide toxicity,and plays a fatal role during the 
oxidative stress as an adaptive response of cells(38).
On the other hand(39)reported that pyrthroids induced 
oxidative damage might be they could penetrate easily 

to the cell membrane due to their lipophility and caused 
lipid peroxidation.Pesticide induce oxidative stress 
leading to lipid peroxidation and exhaustion of internal 
antioxidants(40).The reduction of GSH content could be 
explaned by GSH use for conjugation as an antioxidant 
by neutralizing the free radicals.Other explanation is 
that this depletion is due to an increase of degeneration 
of GSH during oxidation stress caused by pyrthroid(41).
Rouabani(42)suggest that the metabolism of pyrthroid 
generate ROS which in turn could led to an decrease 
in GSH rate linked to an increase in MDA,because 
increase of lipid peroxidation and depletion the reservoir 
of GSH(43).Decline of catalase level could be explained 
by the massive rate of free radicals that cause saturation 
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in side and inhibition related to degradation in another 
side (44). 

VitaminE is the major lipid soluble antioxidant and 
the major effective chain–breaking antioxidant within 
the cell membrane where it garde membrane fatty acids 
from lipid peroxidation(45).In addition,(46)observed that 
vit.E is able to reduce the cutaneous paresthesia caused 
by pyrethroids. 
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Abstract

Klebsiella pneumoniae is an opportunistic pathogen leading to nosocomial infections with production of 
biofilm. In the present study, 73 samples were collected from patients of different ages and both genders 
suffering from burn and wound injury that referred to four Hospitals in Baghdad from Aug. to Nov. 2019. 
All Klebsiella isolates were subjected to the primary identification; first by describing colonies grown on 
MacConkey agar and second microscopically after Gram staining of their cells. Then the isolates were 
identified by Vitek 2 system which insured that 60 of the isolates were found to belong to Klebsiella 
pneumoniae. All identified isolates were screened for ability to produce biofilm by using the Microtiter 
plate assay and the Congo red agar method, and the results showed that only 4 isolates (3 of wounds and 
1of burns) were able to form biofilms. For the importance of these four isolates as the only ones able to 
produce biofilm, they were subjected to the 16S rRNA gene amplification test by using PCR technique. 
Results insured that they are new strains Klebsiella pneumoniae to be discovered for the first time in this 
study. They were verified and documented by the “National Center for Biotechnology Information (NCBI)” 
and registered as; KPWIQ25, KPWIQ49, KPWIQ51 and KPBIQ19 strains of Klebsiella pneumoniae. When 
the probiotic filtrates and antibiotics combination were investigated for eradication of biofilms formed by 
the four pathogenic strains, results showed that such combinations had great efficiency in the eradication. 

Keywords: Klebsiella pneumoniae, Biofilm, Probiotics, Antibiotics, Combination.

Introduction

Klebsiella pneumoniae is a member of such 
clinically considerable organisms that have obtained 
much public health apprehension. It is a significant 
Enterobacteriaceae behold as one of the opportunistic 
pathogens causing broad series of diseases and rendering 
increasingly recurrent acquisition of resistance to 
antibiotics (1). Biofilm arrangement bears a few stages 
to make its develop, which concede essential connection 
to the surface, microfilm development, mushroom 
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shape development of biofilm, and discharging motile 
microscopic organisms inside separation organize(2). 

Several mechanisms possessed within probiotics by 
which they can lead to prevent infection, conferring health 
benefits, producing antimicrobial substances, inhibiting 
pathogens adherence, competition for lacked nutrients 
and limitation of invasion by bacteria(3). All probiotics 
action mode is a strain-dependent, making it vital to be 
chosen and scientifically compare probiotics for their 
meant function (4). Combination of some antimicrobial 
agents may lead to a synergistic relationship which is 
effective against various infections types as the progress 
of subsequent failure beside monotherapy resistance 
is prevalent correlated with the prohibition of the 
emergence of microbial resistance (5).

DOI Number: 10.37506/ijfmt.v14i4.11777
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Due to the importance and wide spread of burn and 
wound infections caused by K. pneumoniae and the 
limitation studies on using antibiotics and probiotics 
either together or individually against this pathogen, the 
present study was designed for the aim of investigating 
a new strains of this pathogen and comparing the 
antimicrobial effect of various types of antibiotics, 
probiotics and their combinations in order to select and 
apply the most efficient synergetic treatment. 

Samples collection

A total of 73 samples were collected from patients 
of different ages and genders suffering from burn 
and wound injury who referred to Baghdad Teaching 
Hospital, Ghazi Al-Hariri Hospital for Surgery Specialist, 
Specialty Burn Hospital and Al-Kindy Teaching 
Hospital in Baghdad from August to November 2019. 
The specimen was taken by sterile disposable cotton 
swabs and kept in Brain Heart Infusion broth (Himedia, 
India) before culturing on MacConkey agar (Mast group, 
UK) then incubated at 37°C for 24h.

Isolation and primary identification of bacteria

A colony was showed from each positive culture 
of bacteria and its identification was depended on the 
morphology properties (6). Then, colonies were stained 
by gram to observe a specific Gram reaction, shape and 
arrangement (7). 

Identification of K. pneumoniae isolates 

a) by VITEK 2 system

Isolates further identified by subjecting to VITEK 
2 system (8).

b) by 16s RNA 

The results has been analyzed depending on genius 
software and registered by the National Center for 
Biotechnology Information (NCBI) (9).

Detection of Klebsiella pneumoniae biofilm

By the quantitative method, Microtiter plate (MtP) 
has been applied for this purpose, each of the bacterial 
isolates was incubated on MacConkey agar at 37°C 
along 24h. Then 180 μl of Mueller-Hinton broth (Mast 
group, UK) was put in each of the 96 wells, and then, 20 

μl of bacterial suspension was added to it, and incubated 
at 37°C for 24h. The isolates stained with crystal violet 
and washed twice with phosphate-buffered saline (PBS). 
The microplate was resolubilized by of 96% ethanol and 
then spectrophotometrically measured at 570 nm using 
Microplate Reader (Promega, USA). For the qualitative 
method, Congo red agar assay have been examined 
biofilm producing by these strains depending on colonies 
color change, black colonies are considered as biofilm 
formers while pink ones are non-biofilm producers (10) .

Preparation of probiotic filtrates

The unconcentrated filtrates of L. casei and L. 
plantarum isolates were obtained by growing 1ml of 
each isolate culture in 9ml MRS broth (Oxoid, UK) for 
24h at 37°C (11). After that, the concentrated filtrates were 
prepared by evaporating100ml of the unconcentrated in 
the oven at 45°C to reduce the quantity to gain the three-
fold concentrated filtrate (12.5ml) . 

Dispersal of K. pneumoniae biofilm by probiotics- 
antibiotics combination 

The biofilms of K. pneumoniae strains were treated 
with ratios (50, 75 and 25) of combinations of three-fold 
concentrated filtrates of each of L. casei and L. plantarum 
and antibiotics. Plates were incubated at 37°C for 24h. 
The control wells were contained medium with bacteria 
only. Following propagation, each well was rinsed 
with 200 μl PBS, stained with crystal violet solution, 
then washed twice with PBS. After that, the microplate 
was re-solubilized by eluting from attached cells with 
200 μl of 96% ethanol per well. Thereafter, the stained 
biofilms were measured at 570 nm by using Microplate 
Reader (Promega, USA). Each strain was examined for 
triplicate and mean was taken (10).

Statistical Analysis

Graph pad prism version 8 (Graph pad software 
Inc., La Jolla, CA, USA) has been used for figures. 
Calculations and determination of forming biofilm, 
means and negative control standard deviation has been 
done according to (10) by using Microsoft Excel program.

Results and Discussion 

Isolation and primary identification of bacteria

A total of 73 clinical swab samples, 42 (57.53%) were 
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obtained from patients wound injuries and 31 (42.47%) 
from burns. After grown on MacConkey agar, 60; 36 
(60%) were obtained from wounds and 24(40%) from 
burns. Colonies of the isolates appeared as large, round, 
mucoid and pink in color. Microscopic examination of 
the suspected Klebsiella isolates revealed that they were 
Gram-negative short rods. 

Identification of K. pneumoniae by VITEK 2 
system

By VITEK 2 system, all the sixty bacterial isolates 
were identified as Klebsiella pneumoniae and gave 
positive results with 99% of probability. 

Biofilms produced by Klebsiella pneumoniae:

The results of Microtiter plate (MtP) for biofilm 
production by Klebsiella pneumoniae are shown in fig. 
(1). After incubation, only 4 isolates, 3 from wounds 
(symbolled K25, K49 and K51) and 1 from burns 
(symbolled K19) were able to form biofilms. Among 
these, K25 isolate was the strongest biofilm producer 
when its optical density reached 2.67. Adversely, isolate 
K49 was the weakest biofilm producer with an optical 
density of only 0.61.

contro
l

K19 K25 K49 K51
0

1

2

3

K. pneumoniae isolates

O.D
at 

570
 nm

Figure (1): Optical densities of biofilms produced by Klebsiella pneumoniae isolates obtained from wound 
and burn infections by using Microtiter plate method.

After that, the Congo red agar assay was applied 
for qualitative evaluation of pathogenic biofilm. After 
incubation of K. pneumoniae isolates on the medium at 
37 °C for 24h, results showed that only the four biofilm-
producing K. pneumoniae strains was able to turn color 
of the medium to black, while others (the non-biofilm 
producing isolates) were unable to change the red color 

of medium. 

Identification and registration of new strains of 
Klebsiella pneumoniae

The 16S rRNA gene amplification was performed 
using PCR technique to detect the positive result, 4 new 
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strains of Klebsiella pneumoniae namely (KPBIQ19, 
KPWIQ25, KPWIQ49 and KPWIQ51) were obtained 
from Iraqi burn and wound patients have been detected 
and registered in The National Center for Biotechnology 
Information (NCBI). 

Effect of Lactobacillus casei filtrates against K. 
pneumoniae biofilms

Application of the three-fold concentrated filtrate 
of L. casei has eradicated the biofilms produced by 

three (KPWIQ25, KPWIQ49 and KPWIQ51) of the 
four K. pneumoniae strains, while it has no effect on 
one (KPBIQ19) strain (table 1). Moreover, highest 
eradication of biofilm was recorded by L. casei filtrate 
against KPWIQ25 K. pneumoniae strain when it led 
to a distinctive decrease the O.D (0.0) after it was 0.27 
before treatment. Regarding KPBIQ49 strain, the L. 
casei filtrate reduced its O.D from 0.15 to 0.01, as well 
as KPWIQ51 inhibited its O.D from 0.13 to 0.01.

Table (1): Impact of Lactobacillus casei three-fold concentrated filtrate on Klebsiella pneumoniae strains 
(KPWIQ25, KPWIQ49, KPWIQ51 and KPBIQ19) isolated from burn and wound infections.

Treatment Strains OD average ODC 2*ODC 4*ODC strain OD Results

With
L. casei

KPBIQ19 0.21 0.09 0.18 0.36 0.12 +

KPWIQ25 0.09 0.09 0.18 0.36 0.00 0

KPWIQ49 0.08 0.09 0.18 0.36 0.01 0

KPWIQ51 0.10 0.09 0.18 0.36 0.01 0

Control
untreated

KPBIQ19 0.21 0.09 0.18 0.36 0.12 +

KPWIQ25 0.36 0.09 0.18 0.36 0.27 ++

KPWIQ49 0.24 0.09 0.18 0.36 0.15 +

KPWIQ51 0.22 0.09 0.18 0.36 0.13 +

 Negative control 0.08 0.09 0.18 0.36

0= No biofilm, + = Weak biofilm, ++= Moderate biofilm, +++= Strong biofilm; SD= 0.001 

Lactobacillus plantarum filtrate against K. 
pneumoniae biofilms

Lactobacillus plantarum three-fold concentrated 
filtrate was found to has no inhibitory on biofilms formed 
by the four K. pneumoniae strains. Adversely, it led to 
the enhancing the biofilms. 

Effect of antibiotics against K. pneumoniae 
biofilms

Application of four antibiotics (AK, CAZ, GM 
and IMI) has eradicated the biofilms produced by four 
(KPBIQ19, KPWIQ25, KPWIQ49 and KPWIQ51) of 
the K. pneumoniae strains significantly, while no effect 
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registered when AK used against (KPWIQ49) strain and 
CAZ against (KPBIQ19) strain. 

Effect of antibiotics-probiotics combination on 
K. pneumoniae biofilms

Biofilm produced by KPBIQ25 strain of K. 
pneumoniae has been eradicated by 10 of the 12 

combinations (in ratios 50:50, 75:25, 25:75) of L. casei 
and each of AK, GM and IMI antibiotics when the 
recorded averages of biofilm O.D values were highly 
reduced from that average of the control (0.27), highest 
reduction in biofilm O.D (0.02) was obtained for the 
combination of L. casei filtrate and Gentamycin in the 
ratio of 50:50 (table 2). 

Table (2): Effect of combinations of Lactobacillus casei filtrate with each of four antibiotics: Amikacin 
(AK), Ceftazidime (CAZ), Gentamycin (GM) and Imipenem (IMI) in three ratios (50:50, 75:25 and 25:75) on 
strain KPBIQ25 of Klebsiella pneumoniae.

Probiotic Antibiotic

Probiotic:
antibiotic 

ratio Strain OD 
Mean ODC 2*ODC 4*ODC Strain 

OD Results

 L. casei

AK

50:50

 

KPBIQ25

0.13 0.09 0.18 0.36 0.04 0

75:25 0.17 0.09 0.18 0.36 0.08 0

25:75 0.21 0.09 0.18 0.36 0.12 +

CAZ

50:50 0.49 0.09 0.18 0.36 0.40 +++

75:25 0.22 0.09 0.18 0.36 0.13 +

25:75 0.52 0.09 0.18 0.36 0.43 +++

GM

50:50 0.11 0.09 0.18 0.36 0.02 0

75:25 0.13 0.09 0.18 0.36 0.04 0

25:75 0.20 0.09 0.18 0.36 0.11 +

IMI

50:50 0.19 0.09 0.18 0.36 0.10 +

75:25 0.21 0.09 0.18 0.36 0.12 +

25:75 0.16 0.09 0.18 0.36 0.07 0

Broth None
Control KPBIQ25 0.36 0.09 0.18 0.36 0.27 ++

Negative NC 0.08 0.09 0.18 0.36

0= No biofilm, + = Weak biofilm, ++= Moderate biofilm, +++= Strong biofilm; SD= 0.001



1642      Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4

Additionally, biofilm produced by KPBIQ51 strain 
of K. pneumoniae has been eradicated by 10 of the 
12 combinations (in ratios 50:50, 75:25, 25:75) of L. 
casei and each of AK, GM and IMI antibiotics when 
the recorded averages of biofilm O.D values were 
highly reduced from that average of the control (0.13). 
However, highest reduction in biofilm O.D (0.03) was 
obtained for the combination of L. casei filtrate and 
Amikacin in the ratio of 50:50. Furthermore, biofilm 

produced by KPBIQ25 strain of K. pneumoniae has been 
eradicated by 10 of the 12 combinations (in ratios 50:50, 
75:25, 25:75) of L. plantarum and each of AK, GM and 
IMI antibiotics when the recorded averages of biofilm 
O.D values were highly reduced from that average of 
the control (0.27). However, highest reduction in biofilm 
O.D (0.02) was obtained for the combination of L. 
plantarum filtrate and Amikacin and Imipenem in the 
ratio of 50:50 as well as Imipenem in the ratio of 25:75 
(table 3). 

Table (3): Effect of combinations of Lactobacillus plantarum filtrate with each of four antibiotics: Amikacin 
(AK), Ceftazidime (CAZ), Gentamycin (GM) and Imipenem (IMI) in three ratios (50:50, 75:25 and 25:75) on 
strain KPBIQ25 of Klebsiella pneumoniae.

Probiotic Antibiotic
Probiotic:
antibiotic 
ratio

Strain OD Mean ODC 2*ODC 4*ODC Strain 
OD Results

 L. plantarum

AK

50:50

 

KPBIQ25

0.11 0.09 0.18 0.36 0.02 0

75:25 0.18 0.09 0.18 0.36 0.09 0

25:75 0.61 0.09 0.18 0.36 0.52 +++

CAZ

50:50 0.17 0.09 0.18 0.36 0.08 0

75:25 0.16 0.09 0.18 0.36 0.07 0

25:75 0.68 0.09 0.18 0.36 0.59 +++

GM

50:50 0.13 0.09 0.18 0.36 0.04 0

75:25 0.13 0.09 0.18 0.36 0.04 0

25:75 0.14 0.09 0.18 0.36 0.05 0

IMI

50:50 0.11 0.09 0.18 0.36 0.02 0

75:25 0.14 0.09 0.18 0.36 0.05 0

25:75 0.11 0.09 0.18 0.36 0.02 0

Broth None

Control KPBIQ25 0.36 0.09 0.18 0.36 0.27 ++

Negative NC 0.08 0.09 0.18 0.36

0= No biofilm, + = Weak biofilm, ++= Moderate biofilm, +++= Strong biofilm; SD= 0.001
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A part of the results illustrated that the biofilm 
produced by KPBIQ51 strain of K. pneumoniae has 
been eradicated by 8 of the 12 combinations (in ratios 
50:50, 75:25, 25:75) of L. plantarum and each of AK, 
GM and IMI antibiotics when the recorded averages 

of biofilm O.D values were highly reduced from that 
average of the control (0.13). The highest reduction in 
biofilm O.D (0.03) was obtained for the combination of 
L. plantarum filtrate and Gentamycin in the ratio (75:25) 
and Imipenem in the ratio of 50:50 (table 4).

Table (4): Effect of combinations of Lactobacillus plantarum filtrate with each of four antibiotics: Amikacin 
(AK), Ceftazidime (CAZ), Gentamycin (GM) and Imipenem (IMI) in three ratios (50:50, 75:25 and 25:75) on 
strain KPBIQ51 of Klebsiella pneumoniae.

Probiotic Antibiotic
Probiotic/
antibiotic 

ratio
Strain OD Mean ODC 2*ODC 4*ODC Strain 

OD Results

 

L. plantarum

AK

50:50

 

KPBIQ51

0.26 0.09 0.18 0.36 0.17 +

75:25 0.19 0.09 0.18 0.36 0.10 +

25:75 0.40 0.09 0.18 0.36 0.31 ++

CAZ

50:50 0.39 0.09 0.18 0.36 0.30 ++

75:25 0.16 0.09 0.18 0.36 0.07 0

25:75 1.53 0.09 0.18 0.36 1.44 +++

GM

50:50 0.16 0.09 0.18 0.36 0.07 0

75:25 0.12 0.09 0.18 0.36 0.03 0

25:75 0.14 0.09 0.18 0.36 0.05 0

IMI

50:50 0.12 0.09 0.18 0.36 0.03 0

75:25 0.18 0.09 0.18 0.36 0.09 0

25:75 0.14 0.09 0.18 0.36 0.05 0

Broth None

Control KPBIQ51 0.22 0.09 0.18 0.36 0.13 +

Negative NC 0.08 0.09 0.18 0.36

0= No biofilm, + = Weak biofilm, ++= Moderate biofilm, +++= Strong biofilm; SD= 0.001
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Conclusions

The four biofilm producers were discovered for the 
first time in this study to be new strains of Klebsiella 
pneumoniae and nominated by NCBI as KPBIQ19, 
KPWIQ25, KPWIQ49 and KPWIQ51 Klebsiella 
pneumoniae strains. Combinations of Lactobacillus 
casei filtrate with each of the Amikacin, Ceftazidime, 
Gentamycin and Imipenem antibiotics resulted in 
significant eradication of biofilm of K. pneumoniae four 
strains, while combinations of L. plantarum filtrate with 
same antibiotics did not do so.
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Abstract

Background: Occupational hazards are a major medical, social, economic problem and a leading cause of 
morbidity and mortality for health workers. The aims of this study was to identify the types of occupational 
hazards and risks that health workers are exposed to in the study area. In addition, to measure risk level of 
occupation hazards. This is a cross sectional descriptive study was carried out among health workers in two 
hospitals located in Kut city in Wasit governorate. The period of the study extended from October 2019, until 
the end of March 2020. Data collected by using questionnaire form. The occupation hazards dimensions, 
which include four domains: physical hazards, chemical hazards, biological hazards, and psychological 
hazards. The statistical methods used included Chi-square and Fisher exact test. A statistical significant 
association (p<0.05). The main findings of the current study indicate that the commonest occupational 
hazards among the health workers in Al- Kut hospital was noise (58.6%), and the second hazard in this 
category was fire (51.9%). While in Al-Karamah hospital the commonest occupational hazards among the 
health workers was noise (57.9%) . Conlusively, the study was found that health workers in Al-Karamah 
hospital had experienced light, heat, noise, psychological, and chemical hazard higher than health workers 
in Al-Kut hospital. In addition , the health workers in Al-Karamah hospital had experienced biological lower 
than health workers in Al-Kut hospital.

Key words: Occupational hazards, Health workers, Hospitals. 

Introduction

Health workers perform many tasks in hospitals (1), 
and globally, it is currently estimated the percent of health 
workers is more one-tenth of the working’s population 
(12%)(2). In the context, those activities make them 
vulnerable to various occupational hazards (1) which are 
a major medical, social, economic problem and a leading 
cause of morbidity and mortality. Moreover, it have major 
negative effects on quality of life, due to loss of mobility, 
loss of work and skilled personnel in addition reduction 
of productivity(3). The risk factors influencing hospital 

are various interacting such as biological, chemical, 
physical, and ergonomic, as well as the presence of 
psychosocial risk in the hospital(4). As reported by WHO, 
the occupational hazards in the health sector recorded 
a higher rate as compared with other sectors such as 
industrial and construction(5). Remarkable, in Europe, as 
mention early, risk factors above are an overwhelming 
majority of fatalities and occupation diseases(6). Risk 
identification is fundamental for an effective preventive 
management of occupational diseases, as it contributes to 
the development of a policy and system for occupational 
health safety which significantly enhance the employee 
performance, and productivity(7). occupational health 
safety is plays an important role in preventive and 
curative management(8). On the other hand a safety 
workforce is vital for sustainable social and economic 
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development on a global, and local level(9). the study 
aimed to identify the types of occupational hazards and 
risks that health workers are exposed to in the study area.

Methodology

This cross sectional descriptive study employed 
quantitative design. The study was carried out among 
health workers in three hospitals located in Kut city 
in Wasit governorate. Al-Kut for Gynecology and 
Children, Al- Karama Teaching Hospital , a pilot 
study was done at Al- Zahraa Teaching Hospital. All 
health Workers (266) working in the hospitals. The 
period of the study extended from October 2019, till 
the end of March 2020. Data were collected through 
direct interview of health workers using questionnaire 
form. Occupational hazards assessment questionnaires 
was developed and constructed by the researchers 
and modified by expert panel. The questionnaire form 
consisted of three parts: First part concerned with Socio-
demographic characteristics of the studied respondents 
regarding: age (years), gender,...etc.) The second one 
was the occupational characteristics of health workers 
regarding health care provider (classified as physician, 
technician, nurses, others),….etc. The third section was 
the occupational hazards dimensions which include four 
domains: physical hazards that are encountered in hospital 
working environment include: lighting condition and 
ergonomic stressor (11 items), heat (3 items), radiation 
(5 items), noise (6 items). Chemical hazards (16 items) 
and biological hazards (13 items). Three –points Likert 
scale were used to assess these domains, it ranged from 
(1-5). Psychological hazard (10 items) was assessed by 
using two points Likert scale. Data entry was done using 
the SPSS (25) by using frequencies and percentage, Chi-
square test (X2) and Fisher exact (it was used when Chi 
–squared test was not suitable). The differences between 
observations were considered significant at p≤0.05.

Results & Discussion 

Regarding the age, the current results demonstrated 
that 75.9% of health workers in Al Kut Hospital were 
in the age group ≤30years and 70.7% of health workers 
in Al Karama Hospital. These findings agreed with 
what has been stated by Azage Muluken et al 2013 in 
Ethiopia(10).(Table 1) . This study indicates that almost 
half of the health workers in two hospital were married, 
and the lowest of the health workers were others, findings 

similar to Maryam Mollazadeh et al , 2018 (12). In respect 
to the residence, the majority of the health workers in 
two hospitals in this study were living in urban area. 
Highest percentage of health workers in two hospitals 
were have institute &higher level. Such result was 
consistent with the findings of OlufemiOludareAluko et 
al. 2016 in Nigeria(14).(Table 2). On the profession of 
healthcare workers, technician and others encompass 
the largest group revealed in the study almost (33.1%, 
32.8%) of respondents respectively. This finding was 
opposite to the study of Hailemariam Gezie1et al., 
2019 in Ethiopia(15).This might be interpreted due to 
the fact that lack of nursing staff in Iraq, in addition to 
the increase in private and government colleges that 
graduate large numbers of medical technicians. 

According to their working area, the majority of 
respondents (58, 22.3%), working at emergency ward. 
However, this fact disagreed with the finding of Azage 
Muluken et al 2013 in Ethiopia (10). Concerning length 
of experience of health workers in two hospitals , The 
highest proportion of health workers were in the length 
of experience (≤5). The association between two groups 
was not significant (P >0.05), which it agreed with that 
stated by KURT VAZ et al 2010 in India(16). (Table 3).

The study findings showed that the physical health 
hazards that had the highest frequency of occurrence 
among the workers was noise with rate 57.9% in Al-Kut 
Hospital and 58.6% in Al-Karamah Hospital, while heat 
and temperature had the lowest frequency with rate 3.8% 
in Al-Kut Hospital and 17.3% in Al-Karamah Hospital. 
This equally corresponds to study by Fernandes MA 
& Marziale MH(17). Previous study had suggested that 
chemical hazard would be a pervasive problem among 
health workers(18). There were different exposure 
incidents to chemicals experienced by more than a third 
of the health workers in two hospitals. This is in line 
with study findings by Opelo Keorekile.(19) Further, 
this is slightly lower than the results of local study in 
Iraq , Saad et al.2017(20). Hazardous chemical exposure 
occurred in a variety of forms-including to airborne 
aerosols, detergents and disinfectants and others. The 
most common exposure was exposure to airborne 
aerosols . More than half of the health workers reported 
was irritation of the eyes, nose, and throat caused by 
exposure to airborne aerosols or contact with drops of 
washing and cleaning fluid. 
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Exposure to biological hazards among the health 
workers was low with rate 31.6% in Al-Kut Hospital 
and 24.1% in Al-Karamah Hospital. This finding was 
opposite to the study of Arasi Senthilet al., 2015 in 
India(21). In Al-Kut Hospital , the commonest biological 
hazards among the health workers was direct contact 
with samples (64.7%). These results were nearly similar 
to study in Nigeria , Osungbemiro et al, 2016 (22) . 

Among those that experienced occupational 
hazards, exposure to psychological hazard among 
the health workers was low with rate 6% in Al-Kut 
Hospital and 18.8% in Al-Karamah Hospital . This is 
not same with C.U. Okeafor and F.E. Alamina’s study 

conducted in Nigeria(24). About 42% of health workers 
experienced verbal violence from patient and / or patient 
relatives in Al-Kut Hospital and 53.4% in Al-Karamah 
Hospital , which is considered the highest percentage 
from psychological hazard in this study. This tallies 
with results of study done by Mohamad Kitaneh and 
Motasem Hamdan, 2012 in Palestine. Another important 
psychological hazard that occurred with significant 
proportion among study participants was bulling from 
boss. The study showed result that among the 19.5% 
who reported exposure to bulling from boss in Al-Kut 
Hospital and 33.1% in Al-Karamah Hospital. This is 
more lower than the percentage of R.L. Difazio et al. 
2019 in Russia(25). (Table 4). 

Table 1 : Distribution of health workers of hospitals according to age and gender.

Variables
Al Kut Hospital for Women and 

Children Al-Karamah Teaching Hospital
Total

Male Female Total Male Female Total

Age

≤30 F (%) 27 (61.4) 74 (83.1) 101 (75.9) 38 (57.6) 56 (83.6) 94 (70.7) 195(73.3)

31-40 F (%) 8 (18.2) 10 (11.2) 18 (13.5) 17 (25.8) 5 (7.5) 22 (16.5) 40 (15.0)

>40 F (%) 9 (20.5) 5 (5.6) 14 (10.5) 11 (16.7) 6 (9.0) 17 (12.8) 31 (11.7)

df=2 p-value= 0.625

Table 2: Distribution of health workers of hospitals according to Demographic Characteristics.

Variables Al Kut 
Hospital

Al-Karamah 
Hospital Total p- value

Marital status

Married F (%) 66 (49.6) 73 (54.9) 139 (52.3)

0.712Single F (%) 64 (48.1) 60 (45.1) 124 (46.6)

Others F (%) 3 (2.3) 0 (0.0) 3 (1.1)

Residence
Urban F (%) 125 (93.98) 127 (95.5) 252 (94.7)

0.784
Rural F (%) 8 (6.02) 6 (4.5) 12 (4.5)

Education status

Primary F (%) 2 (1.5) 0 (0.0) 2 (0.8)

0.149
Secondary F (%) 1 (0.8) 2 (1.5) 3 (1.1)

Intermitted F (%) 25 (18.8) 16 (12.0) 41 (15.4)

Institute &Higher F (%) 105 (78.9) 115 (86.5) 219 (82.3)
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Table 3: Distribution of health workers of hospitals according to Occupational Characteristics

Variables Al Kut 
Hospital

Al-Karamah 
Hospital Total p- value

Health care provider

Physician F % 7 (5.3) 12 (9.0) 19 (7.1)

0.110
Technician F % 39 (29.3) 49 (36.8) 88 (33.1)

Nurse F % 48 (36.1) 24 (18.0) 72 (27.1)

Others F % 39 (29.3) 48 (36.1) 87 (32.8)

Years of experience

≤5 F % 72 (54.1) 77 (57.9) 149 (56.0)

0.8256-10 F % 33 (24.8) 30 (22.6) 63 (23.7)

>10 F % 28 (21.1) 26 (19.5) 54 (20.3)

Department *(Working 
area)

Operations Department F % 15 (11.3) 1 (0.8) 16 (6.0)

0.000* 

Intensive Care F % 8 (6.0) 5 (3.8) 13 (4.9)

Emergency F % 58 (43.6) 86 (64.7) 144 (54.1)

Medical Laboratories F % 4 (3.0) 2 (1.5) 6 (2.3)

Radiology Department F % 48 (36.1) 39 (29.3) 87 (32.7)

Others F % 15 (11.3) 1 (0.8) 16 (6.0)

* Fisher’s exact test 

Table 4: Score of Occupational Hazards 

Hazards
Hospitals Good and 

acceptable Poor p-value

Physical 
hazards

lighting 
condition 

and 
ergonomic 

stressor

Al-Kut Hospital F (%) 106 (79.7) 27 (20.3)
1.000*

Al-Karamah Hospital F (%) 105 (78.9) 28 (21.1)

Heat
Al-Kut Hospital F (%) 128 (96.2) 5 (3.8) 0.000*

Al-Karamah Hospital F (%) 110 (82.7) 23 (17.3)

Radiation
Al-Kut Hospital F (%) 68 (51.1) 65 (48.9) 1.000*

Al-Karamah Hospital F (%) 68 (51.1) 65 (48.9)

Noise
Al-Kut Hospital F (%) 56 (42.1) 77 (57.9) 1.000*

Al-Karamah Hospital F (%) 55 (41.4) 78 (58.6)
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Chemical Hazards
Al-Kut Hospital F (%) 83 (62.9) 49 (37.1)

0.899* 
Al-Karamah Hospital F (%) 82 ( 61.7) 51 (38.3)

Total F (%) 165 (62.3) 100 (37.7)

Biological Hazards
Al-Kut Hospital F (%) 91 (68.4) 42 (31.6)

0.218*
Al-Karamah Hospital F (%) 101 (75.9) 32 (24.1)

Total F (%) 192 (72.2) 74 (27.8)

psychological hazards
Al-Kut Hospital F (%) 125 (94.0) 8 (6.0)

0.002*
Al-Karamah Hospital F (%) 108 (81.2) 25 (18.8)

Total F (%) 233 (87.6) 33 (12.4)

* Fisher’s exact test 

Cont... Table (4(: Score of Occupational Hazards 

Conclusions

Majority of health workers fell in age the group 
(≤30) years and most of them are females, married, and 
had institute &higher level. Noise seem to be a major 
concern among the health workers in both hospitals. 
Overall the level of occupation hazard among health 
workers was low.
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Abstract

Youth people overweight or obesity has become a main public health concern globally because of its 
adversarial health outcome and escalating prevalence. The aspects of disease conditions demonstrated during 
early older life commonly originate in youth stage of life. Iraq after wars is went through a transition where 
they started to go under-nutrition and co- exists with obesity. even though, there is a lack in documented 
information on college life and being overweight or obesity in Iraq. our study was carried out to documented 
for the first time the prevalence and associated factors of adulthood overweight or obesity among pharmacy 
department student in Alrafidain university college. Data were collected using a structured self-administered 
questionnaire from February 2019 to December 2019in grades 1–5 students of pharmacy department in 
Alrafidain university college

Height and weight measurements of 300 students were taken and BMI- for-age-sex was calculated using 
WHO AnthroPlus. Based on that, participants were divided to three groups as normal weight (BMI 20–25), 
overweight (BMI 26.0–30), and obese (BMI > 31.0). 

Participates response rate is 81%. Age of students take a part in the current study was 21.43 ± 3.81 years. The 
category of students were 96 students (32%) overweight student 90(30%). The significant different P<0.05 
among groups were found of particular questions included eating outside their home. 

Keywords: Overweight/obesity, Body mass index, Prevalence, pharmacy college, students 

Introduction

Excessive fat accumulations or abnormal gathering fat 
are defined as overweight and obesity that may seriously 
effect today or tomorrow on health(1). In developed 
courtiers, It is known with common public nutritional 
disorder and recently obesity and overweight percentage 
among people is increasing even in developing countries 
as well(2). Adverse metabolic changes can be produced 
from being overweight and obese. This change may be 
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including increases in blood pressure, high cholesterol 
levels, unfortunately increasing in insulin resistance(3). 
unfavorable, overweight and obesity would elevate the 
risk of heart diseases, gall- bladder disease, brain and 
hart strokes, diabetes, atherosclerosis, many forms of 
cancers, especially breast cancer, and it also may be 
reason for hypertension and kidney failure. Based on that 
increase the rate of being obeys or overweight through 
childhood and adulthood become one of the most serious 
public health concerns in 21st century(4).

An unhealthy nutrition is a main adaptable 
behavioral risk factors that would increase number of 
people who consider at obesity states. . However, in last 
decade a variety of dietary recommendations and several 
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methods to prevent of obesity which have been projected, 
indications unpredictable and varies between procedures 
of dietary intake. Additionally, dietary guidelines play 
role in obesity- associated health disorders(5). 

Decrease physical activity eventually principal to 
overweight condition and obesity. it is also considered 
as risk factor for the global deaths. Regular physical 
activity would be obviously beneficial of set out across 
the lifespan. A several of pervious study strongly 
suggested, based on observation and experiment 
researches, that consistent Physical activity among 
young and adolescent people can provide instantaneous 
and on long-term welfares for physical health(6).

Iraq has become one of the fastest growing 
economies counties after war. Augmented number of 
people lately who prefer urbanization life and increased 
income which increased access to fast food. In addition, 
technology developments and many different changes in 
the lifestyle in the last decades results in more sitting and 
rest which lead to more obesity. These alterations in the 
dietetic patterns and routines of life as coming of viewing 
of television for hours, using computer, browsing 
Internet, and calling through cell phones which have 
occasioned in rapid nutrition modification that in turn 
would be along with consequent rise in the overweight 
conditions and obesity among Iraq adolescent’s and 
adult’s(7, 9).

Many different performances have been used to 
determine the obesity. Easiest and cheapest technique of 
weight and height for Body Mass Indexed (BMI) beside 
waist–hip ratio method, number of fat and size of cells, 
body thickness. Electrical technique which are more 
complex has been utilized such as magnetic resonance 
imaging, dual energy X-ray absorptiometry, bioelectrical 
impedance, ultrasound, air dislocation plethysmography, 
and calculated tomography. Each method from what has 
been mentioned above has limitations and differs in 
suitability subjected on the features of the population 
under the study and time likewise resources accessible. 
Due to its straightforwardness and ease of application, 
BMI is the most frequently used method of measurement 
which is known as reliable and desirable method to 
prompt the grade of overweight(7, 10).

Studies of prevalence of obesity which are 
established depended on dietary habits, Physical activity, 

and lifestyles among college students are infrequent. 
Therefore, the major aims of this manuscript were to 
explore the prevalence of obesity or/and overweight 
according to the BMI and investigate dietary habits, 
Physical activities, varies of lifestyles and demography 
among the pharmacy college students at the department 
of pharmacy, Alrafidain University college , Iraq. 

Materials and Methods 

Cross-sectional study include questionnaire 
constructed research procedure was approved by the 
Ethical Committee of the Alrafidain University college.

Our study was conducted from February 2019 to 
December 2019. all of requirement data were collected 
throughout an unidentified questionnaire which designed 
to be costume the necessities of the current study. 

Questionnaires and instructions for answer and 
informed consent letter were personally handed to a 
suitably selected sample of 370 students. A total of 300 
(response rate 81%) students enrolled in stage 1–5 grade 
of Bachelor of Pharmacy college students. 

After the consent letter signed and an agreement 
of the participating students. participants genders, age, 
grade of study, height, and weight to get BMI were 
recorded. 

Height was documented by cm, starting form 
heels to highest uppermost position on the head. Body 
weight was examine using a digital scale, considering 
all participants wearing light scrubs. The BMI was 
computed by dividing weight by height (kg/m2). 

After BMI calculated the participation divided to 
three groups based on the BMI value. normal weight 
(BMI 20–25), overweight (BMI 26.0–30), and obese 
(BMI > 31.0) 

Questionnaire also included five different questions 
regarding the dietary habits. These questions involved 
question about total of meals, meals eaten outside home, 
snacks, and sweets consumption and amount of soft 
drinks per day. 

Moreover, the questionnaires included five 
questions considering physical activity conducted by 
the participants. These questions encompassed about 
physical implementation per week, hours completed 
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during exercising, amount and sort the sports per week, 
and how many hours walking per day

In the third section of the questionnaire, the data 
regarding the participants were recorded. lifestyle 
routine questions also taken part of the questionnaire, 
which is included questions about hours sleep per day, 
how many hours spent study, time spent with friends 
outside, and time spent setting using technology screen. 
all the participants respond to all questions where no 
time limitation was recorded for them therefore there are 
no missing data. 

Results

300 out 370 approached in college of pharmacy 
to fall the questioner were responds. prevalence of 

obesity to reach 96 students (32%) overweight students 
90(30%) and students who have normal weight were 114 
(38%) this division was best on BMI values. Mean and 
Standard division of weight, high, calculated BMI and 
age showed in table 1.

All questions related to dietary habits illustrated in 
table 2. Even though results in Table 2 demonstrated that 
obese students were high in all the responds, there are 
a significant different just among students who eating 
outside home comparing with other groups included in 
the current study. 

Lifestyle questions showed in table 3. Significant 
increase among college students who spend more time 
using internet or computer. 

Table 1: Mean (M)and standard division (SD)of age, high, weight, BMI 

Variables M±SD

Age 23.43 ± 3.81

Weight 87 ± 12.16

High 179± 10.95

BMI 27.70± 6.43

Table 2: Explain the percentage of responds of the three groups about dietary questions

Normal weight % Overweight % Obesity %
Having breakfast 

Never 2.5 2.1 4.7
Rarely 49.6 49.7 39.7

Sometimes 43.4 41.3 45.8
Every day 4.5 6.9 9.9

P value =0.41
meals eaten outside 

Never 13.2 4.7 13.5
Rarely 58.9 59.6 35.2

Sometimes 25.4 33.3 25.6
Every day 2.5 2.4 7.7

P value =0.63
Having fast food 

Never 14.3 19.8 12.1
Rarely 46 47.3 44.3

Sometimes 31 27.2 35.2
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Every day 8.7 5.7 8.4
P value =0.85

Eating out home 
1 20.1 19.7 9.7
2 41.4 48.2 46.9
3 28.3 28.1 34.8

>4 10.2 4 8.6
P value =0.041*

Eating snacks or sweets
1 17.2 18.1 18.1
2 50.1 48.6 48.6
3 22.3 24.8 24.8

>4 10.4 8.5 8.5
P value =0.29

Table 3:Explain the percentage of responds of the three groups about lifestyle questions

Normal weight 
% Overweight % Obesity %

Doing something to lose weight 

eating heathier food 26.7 12.2 21.9

Watching portion sizes 51 55.2 39.2

Dieting on my own 18.9 26.1 31.1

Eat more vegetables 3.4 3.5 7.8

P value =0.92

Sleeping hours per day 

<5 16.1 23.3 23.6

5-7 35.7 26.8 19.8

8-10 29.3 29.9 27.1

>10 18.9 20 29.5

P value =0.37

Time (hours) of watching TV per day 

<1 28.1 9.3 19.1

1 33.7 8.6 27.8

2 29.8 28.1 20.5

>3 18.4 54 32.6

P value =0.049

Cont... Table 2: Explain the percentage of responds of the three groups about dietary questions
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Duration (hours) of mobile surfing 

<1 31.8 9.6 2.3

1 19.2 36.7 29.1

2 31.7 29.1 21.3

>3 35.3 24.6 47.3

P value =0.91

Times browsing internet or using computer 

<1 11 35.1 15.3

1 61 52.4 59.2

2 21 16.2 23.6

>3 1.7 2.3 20.9

P value =0.031

Discussion 

Our study provides appropriate information 
about the prevalence of overweigh and obesity among 
pharmacy college student and approve the correlation 
with their eat, drink, exercises and lifestyle. All required 
data was collected through survey for this purpose. 
81% is satisfactory rate of response among questioner 
handled to students through class days. 

High prevalence of overweight and mostly obese 
students in pharmacy collage reflects great thoughtful 
changes in behavioral patterns and social life, difficulties 
of this collage comparing to general community. 
prevalence of obese among these students would be 
related to nutritional habits that are irregular or improper 
quality such as eating more outside or eating junk food 
during library study time or living in students’ special 
home or dormitories. The outcome of current study 
showed that percentage of eating higher than three 
meals or higher is increased among overweight students 
and obese. we also noticed that higher percentage of 
overweight and obese students who have more snacks 
and sweets which needs to be considering dietary 
education program among college students since it is 
ignored in our education system(10).

Physical activity that are important to contribute in 
total daily energy spending and would help individuals 

Cont... Table 3:Explain the percentage of responds of the three groups about lifestyle questions

to have healthier body weight and configuration than 
inactive student(11). Elevate rate of cardiovascular 
disease, several types of cancer, diabetes could be 
produced from physical inactivity and unhealthy 
behaviors and diets, consequence global burden and 
more death in Arab countries(12). popularity of physical 
inactivity and weight apprehension remain as major 
public health concern(13). Results from current study 
demonstrated that there is no concern about weight and 
being overweight or obese among students participating. 
Most of overweight and obese students can be classified 
beyond to physical inactive compared to normal weight 
students. From table 3 the high percentage of overweight 
and oboes group students who do not have regular 
exercise, concern about time spend in exercise session, 
doing different sport to lose weight, and pay attention 
to walk daily in purpose for being at good weight 
comparing to normal weight students.

High stress with notable difficult tasks to personal 
welfare for students is considered as education at 
schools(14, 15). Educational stress pronounces the 
occurrence and inference of study related stress and 
unhealthy habits among students and the negative impact 
on students’ performance(16).

Previous study conducted on Medicine college 
students proposed a several factors including large 
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course work, financial concerns, lake in sleep, academic 
pressure, dealing with patients suffering from different 
pain and patients facing deaths that are classified as main 
stressor factors that have negative effect on students(17, 

18). Other researches would give the reason for gaining 
weight to anxiety and emotional distress which produced 
highly during academic examination periods that lead 
eat unregularly and being inactive(15). 

Most of the students participate in the current study 
through the personal meeting were complaining luck 
of time is the main reason for not doing exercise. This 
result come along with the results of study conducted 
on dental students in Saudi Arabi. Laziness would be 
another reason for not do not exercise or there are no 
gyms available handy in the student’s area(19). 

After last war in Iraq, it has undergone huge 
change in life behavior and style. Elevate the number of 
populations who urbanized, increase the income, as well 
as increase number of fast food restaurants everywhere, 
wide use of internet and technology which in turn 
increase students who are overweight or even obese. The 
new lifestyle with new Iraq becoming more and more 
inactive and energy outlay is condensed. Studied and 
dramatic social life that undoubtedly changed in the last 
two decades lead to negative influence on health.

Several of previous studies report that increase 
utilizing internet and computer cause increasing number 
of child and adults who suffer from overweight or 
obese. These results agreed with results from current 
study where we noticed increase college students who 
using more hours from internet or computer in way that 
are significantly correlated with their BMI. Expending 
hours of using internet or computer may be related to 
study requirement in pharmacy collages and Whom 
work(20, 21). 

Conclusion 

Results of our study come out with that incidence 
of overweight and obese is considerably high among 
pharmacy college students which need more concern, 
and this really alarmed need more attention. Pharmacy 
students do not care about watching their food or have 
physical activity and obese and overweigh students 
spend more time on internet and screens comparing to 
students who have normal weight. knowledge about 

the consequences of overweight and obese should be 
increased. Avoid raise obese individuals among college 
students by increase the awareness of physical activity 
and healthy nutrient. 
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Abstract

Helicobacter pylori t is the causative agent of duodenal ulcers and gastric ulcers, thus, it is very important 
to determine the most appropriate system used to diagnose it. The current study use invasive and non-
invasive process for diagnosis of H. pylori. Culture of H. pylori is one of these invasive systems, and the 
results revealed that 35% of specimen was culture positive ( 62.5% in male and 37.5 in female) While, the 
non-invasive method like UBT and ELISA IgG and IgA show 67.1% and 71.5% , 29.2% positive results 
respectively. The distribution of positive test results between male and female by UBT was (41.3%) male 
and (58.7%) female) while, the distribution of positive test results between male and female by ELISA IgG 
and IgA were (61.4%) , (26.3%) in male patients and (78.75%) , (31.25%) in female patients respectively. 
The results of UBT were increase with age, (34 positive patients in age group 51-60 years old). Serological 
test of ELISA IgG shows that great % of H. pylori infection (74%) found in patients with group age (41-50) 
yr.O. and the lowest percentage (39%) was found with age group (< 20 ) years old while, percentages of 
positive cases of ELISA IgA in young age below 20 years old was 79% related to low % with ages increase. 

Key word: Helicobacter pylori, UBT, H. pylori culture, H. pylori IgA, IgG. 

Introduction

Helicobacter pylori are a spiral-shaped, the 
persistently Gram-negative bacterium colonizes 
stomach of the human. It is the essential occasional 
agent of chronic gastritis superficial and disease ulcer 
peptic, infection with H. pylori is strongly linked with 
the development of gastric lymphomas and gastric 
cancer [1].

H. pylori infection needs report as 82% in evolving 
and 20 to 50% in advanced countries [2]. High propagation 
of H. pylori in some parts of the world is linked, with 
great happening of severe diseases gastric like peptic 
ulcers in China (17.2%) or cancer gastric in advanced 
(61.4%) and evolving countries (64.4%) [3]. 

Current indications for diagnosis of H. pylori 
infection include non-invasive procedures such as 
(UBT), fecal H. pylori antigen (active infection) and 
serology (active or prior infections). Invasive tests 
for H. pylori infection include upper gastrointestinal 

endoscopy, coupled to rapid urease test, culture and 
histology. Thus, noninvasive systems particularly UBT 
and tests serological stay the alternate choice of screening 
the prevalence of H. pylori in great populations through 
epidemiological studies [4]. 

Methods and Patients

Patients

The study was performed on 137 unselected 
gastric ulcers patients (male: 57, 41.6% and female: 
80 , 58.4%), aged 15-77 years, who was referred to 
the endoscopy room of Disease Digestive Center in 
Marjan Medical Hospital, Babylon, Iraq. Biopsy, 
Urea breath test and blood sample collection were done 
for all patients. 

Urea breath test: 

The UBT test is the standard diagnostic tool 
(Heliforce® - China) and consists of 75 mg 13C-labelled 
urea in 10 mL of 1.4 g of citric acid solution. Subjects 
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fasted for at least 2 hours and were free of medication 
which could influence the UBT results (i.e., of 
antibiotics in the prior month and no proton pump 
inhibitors in the previous two weeks) [5]. During the 
test, the patient swallowed the solution, added on-site 
to 100 mL tap water. UBT results depend on the gastric 
hydrolysis of urea by H. pylori. In case of infection, 
13CO2 appears in breath, while ammonia is released 
into the stomach. Breath samples were analyzed by 
the same 13C-infrared analyzer (HeliFANplus®, FAN 
GmbH, Leipzig, Germany). The differences between the 
values at T30 and baseline were expressed as delta over 
baseline (DOB, δ‰), with a normal cut-off up to 4‰. 
As recommended by the manufacturer, the DOB at T30 

was the reference value. 

Procedure:

1) Subjects fasted for at least 2 hours before the 
examination. 2) Slowly exhale into the first air bag and 
make it full of gas as much as possible. Immediately 
fasten the lid of air bag tightly. This one is the base line 
bag (T=0). 3) Dissolve the urea [13C] granules in 80-100 
ml cooled water, drink it up and set still for 30 minute. 4) 
When time up, collect the second breath sample (T=30) 
like step tow. 5) Test the tow sample bags with the IR-
FORCE infrared Spectrometer.6) Use δ‰ (millesimal 
difference) to determine the result. Δ‰ is define as : 

 

Culturing of H. pylori:

Two samples of antral biopsy are acquired for each 
patient. One for histological examination and the second 
of culture ,examination smear and put in sterile semi 
solid transport media (bacteriological agar 0.16 %, NaCl 
0.9 %) and transported to the laboratory of microbiology 
before 2 hr. Antral biopsies was inoculated onto 
surface of selective Brucella blood agar including 
defibrinated 7% of the blood sheep , trimethoprim (5 
ppm),vancomycein (5 ppm), amphotericin B (4 ppm)
and polymyxin B (50 μg/L) . Cultured plates was 
incubated at 37 ℃ under conditions microaerobic for 
rise humidity cultures was examined after 5-7 days of 
incubetion of observing pinpoint glistening colonies. 
Cultures Negative was furthermore incubated and 
spotted upward to two weeks. A bacterial strain was 
identified as H. pylori on the basis of Gram stain and 
spiral microscopic semblance as well as activities 
positive of oxidase catalase and urease [6]. 

Serological tests:

ELISA IgG and IgA kits (Monobind Inc., USA) 
were used to analyze each serum samples following the 
instruction of manufacture supplied by kits. 

Ethical approval:

The base ethical approval of the Digestive Disease 
Center in Marjan Medical Hospital, Babylon, Iraq was 
obtained. Furthermore, all collected patients of the work 
was knowledge and the approval was acquired of each 
one before the aggregate the samples. 

Result and Discussion

Urea Breath Test: 

Out of 137 patients with peptic ulcer, 92 (67.1 %) 
were positive for UBT, 38 (41.3%) male and 54 (58.7%) 
female (Table-1). This result agreement with results 
obtained by Rotem et al, [7] who found that H. pylori 
positive result via UBT is more in female (60.7 %) than 
male, while Eisdorfer et al, [8] found that the prevalence 
of H. pylori contagion was like women and men, 51.5% 
vs 52.9% . 

Table-1: UBT positive and sex distributions

Methods
sex groups

Male Female

UBT 38 (41.3%) 54 (58.7%)

Total 92 (100%)
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In this study the UBT was increase with age, (34 positive patients in age group 51-60 years old) as shown in 
figure-1. These results were come in line with result obtained by Rotem et al, [7] but differ from results obtained by 
Zevit et al, [9] who found that UBT positive result of H. pylori was increase with decrease age. This difference may 
by beyond to deference in geographic region of study and socioeconomic state for people associated in these study.

Figure-1: Correlation between positive UBT and age. 

Culture and ELISA IgG & IgA for detection of H. Pylori:

Two separate ELISA kits (IgG and IgA) were utilized of detection of H. pylori infection in 137 patients and 
utilizing a culture system for demonstrated H. pylori in biopsies. The microaerophilic organism was identified in 
35% of Culture (62.5% of positive samples were recorded in males compared with 35.5% in females) as illustrated 
in Table-2.

Table-2: Percentage and distribution of H. pylori culture with sex. 

Methods With H.pylori/ Number of patients % Without H.pylori/ Number of patients %

Culture

Male Female Male Female

30 / 62.5 18 / 37.5 27 / 30.3 62 / 69.7

Total 48 / 35 89 / 65

This findings were in line with those reported by other researchers [11] who observed that H. Pylori positive 
culture effects are observed in (37.2%) of patients.

While, H.pylori was observed via ELISA IgG and IgA in 71.5% and 29.2% of patients at the same order, appear 
Table-3. 
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Table-3: Serological tests and cultural systems utilized for detection of H. pylori.

Test
Positive for H. pylori Negative for H. pylori

NO. Percentage NO. Percentage 

IgG 98 71.5 39 28.5

IgA 40 29.2 97 70.8

ELISA IgG was agreed by [11,12] that ELISA IgG 
were found to be 73.9 % and 73 % respectively in patients 
with H. Pylori infection, while those results were in 
conflict with the results of [13] which found only 32.3%. 
The causes of these dissimilar outcomes may be due to 
the geographical dissemination of the H. pylori infection 
and stage of infection. However, ELISA IgA was same to 
those found by [12], that found patients 25% was positive 
of H. pylori, and dissimilar to those found via [11,13], 
who found 82.3% and 58.2% respectively. The similar 
factors mentioned in ELISA IgG can be attributed to this 
dissimilarity in the results. 

The result of ELISA IgG shows that great % of H. 
pylori contagion (74%) found patients with group age 
(41-50) years old whereas, the lowermost percentage 
(39%) found with group age (< 20) years old appear 
figure-2. The significant correlation among ages and 
positive H. pylori cases with ELISA IgG in positive 
cases increase with age increase. These result is like they 

found via the study of [12-14] who found A major impact 
of age on H. pylori positive cases in which anti- H. pylori 
IgG antibodies have been increased with ages increased, 
whereas The results distressed with results [15] who 
found no association among age and seropositivity of H. 
pylori. This may be due to that risk of infection which 
tends to increase with age or due to the iron and vitamin 
deficiency are decrease in elderly that lead to increase 
the H. pylori infection in this group as demonstrated by 
[16,17]. 

High percentages of positive cases reported by 
ELISA IgA were 79% in people under the age of 20 
years compared to percentages low with ages increasing; 
as appear in fig. 2. But there is no significant correlation 
among age groups, H. pylori infection via ELISA IgA 
test. These results were in disagreement with those of 
[12], found that H. pylori IgA seropositivity increased 
with age. 

Figure-2: Percentages of H. pylori infection in age groups utilizer techniques ELISA. 
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H. pylori detected 35 (61.4%) and 15 (26.3%) in male patients via ELISA IgG and IgA at the same order. While, 
in female patients, H. pylori detected 63 (78.75%) and 25 (31.25%) via ELISA IgG and IgA at the same order, appear 
in the Figure-3.

Figure-3: Percentages of H. pylori infection in 6 groups via ELISA IgG and IgA tests. 

This study reached that there is no significant 
correlation among sex and H. pylori screening methods 
of ELISA (IgG and IgA). These findings was parallel 
to results obtained by [18,19] for IgG , [13] for IgA, while 
difference of the [20] found the males was most infected 
than females via ELISA IgG and IgA. 

Conclusion

Considered the UBT is one the utmost essential and 
reliable noninvasive process of detection of H.pylori; 
UBT 13C is suitable for epidemiologecal study of the 
adults and children , particularly when endoscopy is not 
strictly necessary; ELISA IgG was superior to ELISA 
IgA for the detection of anti H. pylori in adults patients; 
and Found among age and H. pylori infection via ELISA 
IgG in which H. Pylori contagion increase with the age 
increase. 
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Abstract

In recent decades, scientists have been urged to build the new energy resources by depleting fossil fuel, 
high-energy demand and pollution. Being one of the principal alternative power devices, Thanks to the 
high energy conversion efficiency, the fuel cells have attracted growing attention, simple operation and 
low pollution emissions. This paper surveys the historical backdrop of the power devices, the energy unit 
activity, and sorts of energy units, their points of interest, inconveniences and applications. 

Keywords: toxicity; Fuel cells, Energy resources, High-energy efficiency, easy to convert operation, Low 
pollution emission.

Introduction

Energy is the most necessary to rise for every nation 
on this planet and energy usage per capita is steadily 
growing. The energy security, economic growth and 
protection of the ecosystem are the national energy 
policies of the countries (1). The rapid increase of 
energy consumption, the fossil fuel depletion and the 
rising of greenhouse gas emission have led to an energy 
security issue over the worldwide. During the last 
decades, scientists and researchers have made efforts 
to find solutions for these problems by utilizing more 
efficient and effective power generation systems and 
finding cleaner and renewable energy sources (2, 3). In 
line with energy generation systems development; the 
cogeneration systems, and produce the power heat, have 
been received much attention. The history of cogeneration 
technology comes back to 1977 when the coal and oil 
were used as the fuels, but with increasing the fuel price, 
it became gloomy(4). However, this technology became 
more popular in the last decade on finding out new, 
renewable, clean and economical Energy sources like 
thermal photovoltaic Panels, Stirling engines and fuel 
cell. Among these systems, fuel cells are among the most 
suitable devices that can produce continuous electricity 
and heat. Energy is an instrument that changes directly 
from a vessel’s vitality to electrical energy. The one-step 
conversion process has several advantages compared 
to the multi-step processes, which are engaged with 

burning based warmth engines. The combustion-based 
energy generation systems are very harmful to the eco-
system and they are contributed to many environmental 
problems, for example, environmental change, acidic 
rains, ozone layer depletion and vegetation cover 
reduction. Also, combustion-based energy generation 
technologies are dependent on limited sources of fossil 
fuels. Then again, Give efficient and clean fuel cells 
way for converting energy. Also, energy components 
are perfect with renewable sources such as hydrogen. 
Therefore, they are promising candidates as the energy 
conversion devices in the future(5). The operation of the 
fuel cells is quiet and they can replace by and wide with 
traditional power generation equipment such as portable, 
stationary and power generation for transportation. 
Nevertheless, further looks into are required to decrease 
the fuel cell costs, increase their durability and enhance 
their performance. A proper understanding of the 
operation principles of the module power in conjunction 
with the current condition perspective of the module 
power industry necessary for overcoming the problems 
and the development of fuel cell technology. This paper 
gives the standards of the force module activity, attributes, 
points of interest, types and zones of utilizations.

Fuel cell history

The main logical research on the power module was 
led in 1838 by the Swiss-German researcher Christian 
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Frank Schonbein (6). In 1839, Sir William Robert Grove 
built up the principal energy component dependent on 
the turning around electrolysis of water by drenching 
two platinum terminals in a sulphuric corrosive 
arrangement(7). At the point when he associated the two 
terminals, the present streaming the other way expended 
the oxygen and hydrogen gases, thus, considered this a 
Battery for Gas. Fig. 1 shows the Grove’s gas battery. 
Ludwig Mond invested the vast majority of his energy 
for creating mechanical science innovation. In 1889, 
Mond and his associates, Car Langer presented a 
procedure for getting ready nickel by utilizing a battery 
for gas (8). Friedrich Wilhelm Ostwald photographed the 
interconnections between various parts of the power unit 
including electrolyte, cathode, oxidation, cations, and 
anions, and that was in 1893. (9). In 1896, William W. 
Jacques developed the principal down to earth energy 
component(10). The artistic energy units came later with 
the revelation of strong oxide electrolytes by Nernst in 
1899 (11) and 1900, he utilized zirconium as the strong 
electrolyte. The primary clay energy component was 
worked at 1000 °C in 1937 by Baur and Preis(12). Francis 
Bacon at Cambridge University at that point delivered 
the initial 5 kW soluble energy unit in 1950(13). During 
the 1960s the International energy units built up an 
energy unit power plant to create power and water for the 
drink apollo shuttle the excursion towards the moon. At 
that point, the International energy components built an 
all the more impressive (12 kW) soluble power module 
for NASA’s space transport Orbiter during the 1970s(14). 
Fig. 2 speaks to NASA’s space transport Orbiter power 
device. In the mid-1980s, the United States of America, 
Canada, and Japan supported creative energy unit 
research(15). In 1990, Ballard put its energy units into 
a progression of model transports. In the late 1990s, 
six Ballard-constructed energy component means of 
transport were utilized in Chicago and Vancouver. Today, 
energy units are regular in spaceflight, transportation, 
versatile force, home force age and enormous force age.

Fuel cell structure

Any kind of energy component needs three essential 
segments that are(1): 

1-Anode: anode is a permeable material that permits 
hydrogen fuel to enter in contact with the electrolyte 
and it disperses the hydrogen similarly over its surface 

without it is devoured or eroded. 

2-Cathode: cathode permits oxygen to enter in 
contact with the electrolyte and scatters oxygen onto its 
surface without itself is expended or eroded. 

3-Electrolyte: The principle part of any energy unit is 
the electrolyte. The electrolyte, for example, phosphoric 
corrosive, strong oxide or polymer decides the nature, 
attributes and temperature working of the energy unit 
and it is utilized to forestall the electronic contact of the 
two terminals by hindering the electrons. Additionally, 
electrolyte permits the relocation of particles from 
one anode to the next to keep the parity of the general 
electrical charge.

Fuel cell operating standards

The starting unit for fuel cells is an electrochemical 
device which converts from synthetic biofuel cells to 
electric biofuel cells. Any fuel can be utilized in power 
modules, however, from the outset, it should pass a 
reformer to frame unadulterated hydrogen(16). The 
energy component is like a battery, anyway in battery 
reactants are put away inside and when they are utilized, 
the battery must be supplanted or revived. In contrast 
to the battery, in a power device, the reactants, which 
are expended during the electrochemical responses, are 
consistently renewed so that there is no compelling reason 
to energize the phone. A power device is a galvanic cell 
where the free vitality of a synthetic response is changed 
over into electrical vitality. The difference in the Gibbs 
free vitality of a compound response is identified with 
the voltage of the cell through the accompanying 
connection:

ΔG= ± nFE (1)

In which n is the electron number engaged with the 
response, And (F( is the Faraday constant, (E) is the cell 
voltage for the thermodynamic balance without current 
(17). The activity of an energy component has appeared 
in Fig. 3(18). A power device is made out of a layer of 
electrolyte in contact with two cathodes on either side. 
The two cathodes comprise of a permeable material, 
which is secured with an impetus layer. The hydrogen 
fuel is taken care of persistently to the air anode and 
oxygen are taken care of consistently to the cathode. At 
the anode, hydrogen is oxidized to hydrogen particles 
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and electrons. Electrolyte layer allows the hydrogen 
particles to spill out of anode to cathode and the electrons 
move To the cathode by an electric circuit outside. The 
electrons and hydrogen at the cathode particles respond 
With the oxygen used to frame the air. Anode and 
cathode reactions are given and the general reaction is 
as follows:

Anode reaction: 

H2 →2H+ + 2e- (2)

Cathode reaction:

1/2 O2+ 2H+ + 2e-→H2O (3)

Overall reaction:

H2 +1/2 O2→ H2O+Wele+Qheat (4)

heat and water are by-products and they must 
be removed continuously for the ideal generation 
of electrical energy. Therefore, thermal and water 
management is a key factor in fuel cell design and 
operation.

Fuel sources

The fuel cells used must contain hydrogen but most 
of them also contain carbon. Some fuel cells reform the 
fuel to produce the pure hydrogen but some automatically 
reform the fuel. These outlets include:

• Methane: gas drilling, rubbish decay, sewage or 
gas hydrates

• Methanol/ethanol: Natural gas or biomass 
hydrolysis

• Hydrogen: electric dissociation of water molecules 
through the use of solar cells that dissociate molecules 
from light. 

Hydrogen sources and methods of production

Note that hydrogen good competitor for replacing 
petroleum derivatives to create vitality. Hydrogen can be 
gotten from a wide scope of sources, including biomass, 
petroleum derivatives, electrolysis of water and a 
portion of the mechanical side-effects. The decision of 
the source relies upon the various variables including 
the area of assets, accessible stores, cost of creation, 

transportation and usage. The strategy which is utilized 
for creating hydrogen from the source relies upon the 
improvement of innovation, required foundation venture, 
the proficiency of the technique, area and reasonableness 
of provisions.

Co-generation heat & strength

The simultaneous use of the heat and electricity 
which are produced in Co-generation is called the energy 
conversion method. Such energy use is more efficient than 
electricity use alone since heat is generated considerably 
in most systems. The utilize of the produced heat for 
generating more power from a gas or steam turbine or to 
store heat and warm water in the plant raises efficiency 
overall the energy conversion system as follows:

Eoverall = Q+E/Q0

Where Q is the usable heat energy, E is the electrical 
energy and Q0 is the fuel heat material. This type of 
energy conversion is applicable in fuel cell technology 
since they can generate heat depending on the system at 
different temperature ranges. Especially, co-generation 
can be used for providing electricity and heat at homes(19).

Important Reactions

Oxidation of hydrogen

The reaction of hydrogen atoms to oxidation occurs 
outside Pt-based impetuses. The hydrogen oxidation 
energy is quick at the platinum surface and it is typically 
constrained by the mass exchange restrictions in a power 
device. The oxidation response of hydrogen includes the 
gas adsorption particles on the impetus surface field, 
which is trailed the separation of hydrogen atoms and 
electrochemical response as follows:

2 Pt(s) + H2 → Pt-Hads + Pt-Hads (5)

Pt-Hads → H+ + e- + Pt(s) (6) 

The adsorbed H-atom at the Pt surface where Pt(s) 
are in the free surface of Pt and Pt-Had. The overall 
reaction is:

H2 → 2H+ + 2e- U0 = 0V (7)

Even though the oxidation response of hydrogen 
is quick at the outside of the Pt impetus, there are a 
few issues when the unclean hydrogen is utilized. The 
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unadulterated hydrogen is costly and hard to store. 
Normal sources, for example, petroleum gas, propane 
and alcohols are the best wellsprings of unadulterated 
hydrogen. However, these materials need to be reformed 
into hydrogen and sometimes after reforming the gas 
some contaminants are still present in the fuel, such as 
carbon monoxide. Carbon monoxide (CO) poisons the 
catalyst surface through blocking the active sites. As of 
late, a few investigations have been done to Boost the 
strength of Pt-based impulses by alloying platinum with 
the second metal(20, 21).

Oxidation of methanol

Thanks to the superior strength density, Methanol 
is among the most common promising candidates for 
fuel; high activity and nearly complete electrooxidation 
to the final product of CO2 (22). To date, platinum has 
been wildly used as a powerful anodic catalyst for 
electrooxidation of methanol(23). Many studies have been 
carried out on the methanol fuel cells in the literature(24, 

25).

The overall methanol oxidation reaction is to:

CH3OH + H2O → CO2 + 6H+ + 6e- U0 = 0.046 V (8)

Conclusion

Fuel cells are energy storage devices, which are 
simple, efficient and environmentally friendly. These 
properties make a range for a wide of applications 
for fuel cells. Fuel cells have the real potential as a 
promising technology from which electricity can be 
produced with harmless by-products. With increasing 
the energy demand, it becomes urgent to find new ways 
of meeting it safely. In the past, the limiting factors of 
renewable energy were the storage and transport of that 
energy. With using the fuel cells, electrical energy can 
be generated efficiently, cleanly and sustainably from 
renewable energy sources.

Ethical Clearance: The Research Ethical 
Committee at scientific research by ethical approval of 
both MOH and MOHSER in Iraq

Conflict of Interest: Non

Funding: Self-funding 

References

1. Stambouli AB. Fuel cells: The expectations for 
an environmental-friendly and sustainable source 
of energy. Renewable and Sustainable Energy 
Reviews. 2011 1;15(9):4507-20. 

2. Busu M. The role of renewables in a low-carbon 
society: Evidence from a multivariate panel 
data analysis at the eu level. Sustainability. 2019 
;11(19):5260.

3. Zhao W, Zou R, Yuan G, Wang H, Tan Z. Long-
Term Cointegration Relationship between China’s 
Wind Power Development and Carbon Emissions. 
Sustainability. 2019 ;11(17):4625. 

4. Ramadhani F, Hussain MA, Mokhlis H. A 
Comprehensive Review and Technical Guideline 
for Optimal Design and Operations of Fuel Cell-
Based Cogeneration Systems. Processes. 2019 
;7(12):950. 

5. Sharaf OZ, Orhan MF. An overview of fuel cell 
technology: Fundamentals and applications. 
Renewable and sustainable energy reviews. 2014 ; 
1;32:810-53. 

6. Bossell U. The birth of the Fuel Cell 1835–1845. in 
European Fuel Cell Forum. 2000.

7. Grove WR, XXIV. On voltaic series and the 
combination of gases by platinum. The London, 
Edinburgh, and Dublin Philosophical Magazine 
and Journal of Science, 1839. 14(86-87): 127-130.

8. Chaurasia P, Y Ando, and T Tanaka. Regenerative 
fuel cell with chemical reactions. Energy conversion 
and Management, 2003. 44(4): 611-628.

9. Stambouli AB and E Traversa. Solid oxide fuel 
cells (SOFCs): a review of an environmentally 
clean and efficient source of energy. Renewable 
and sustainable energy reviews, 2002. 6(5): 433-
455.

10. Appleby A. From Sir William Grove to today: fuel 
cells and the future. Journal of Power Sources, 
1990. 29(1-2): 3-11.

11. Nernst W. On the electrolytic conduction of solid 
bodies at high temperatures. Z. Electrochem, 1899. 
6(2): 41-43.

12. Baur E and H Preis. Über Brennstoff‐Ketten mit 
Festleitern. Zeitschrift für Elektrochemie und 



Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4      1669

angewandte physikalische Chemie, 1937. 43(9): 
727-732.

13. Bezian JJ. Report from the Energy Center of the 
Ecole des Mines de Paris,. (1998): p. 1–44.

14. Ali DM and S Salman. A comprehensive review of 
the fuel cells technology and hydrogen economy. 
in Proceedings of the 41st international universities 
power engineering conference. 2006. IEEE.

15. Cook B. Introduction to fuel cells and hydrogen 
technology. Engineering Science & Education 
Journal, 2002. 11(6): 205-216.

16. Brandon N and D Hart. An introduction to fuel 
cell technology and economics. Centre for Energy 
Policy and Technology, Imperial College. 1999

17. Carrette L, K Friedrich and U Stimming. Fuel 
cells–fundamentals and applications. Fuel cells, 
2001. 1(1): 5-39.

18. Z Salameh. Renewable Energy System Design, 
Energy Storage (2014) Chapter 4. : 201–298.

19. F Albisu. Proceedings of the European Seminar 
on Combined Production of Heat and Power 
(cogeneration), . Madrid, Spain, , (1989) :10.

20. Grgur B, N Markovic and P Ross. Electrooxidation 
of H2, CO and H2/CO mixtures on a well-
characterized Pt–Re bulk alloy electrode 
and comparison with other Pt binary alloys. 
Electrochimica acta, 1998. 43(24): 3631-3635.

21. Grgur B, N. Markovic and P Ross. The Electro‐
oxidation of H 2 and H 2/CO Mixtures on Carbon‐
Supported Pt x Mo y Alloy Catalysts. Journal of the 
Electrochemical Society, 1999. 146(5): 1613-1619.

22. Ren X, et al. Recent advances in direct methanol 
fuel cells at Los Alamos National Laboratory. 
Journal of Power Sources, 2000. 86(1-2): 111-116.

23. Ding J, et al. Tailoring nanopores within 
nanoparticles of PtCo networks as catalysts for 
methanol oxidation reaction. Electrochimica Acta, 
2017. 255: 55-62.

24. Iwasita T. Electrocatalysis of methanol oxidation. 
Electrochimica Acta, 2002. 47(22-23): 3663-3674.

25. Liu H, et al. A review of anode catalysis in the 
direct methanol fuel cell. Journal of Power Sources, 
2006. 155(2): 95-110. 



1670      Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4

Major Histocompatibility Complex gene Polymorphism in 
Systemic Lupus Erythematosus Patients

Zahraa Haleem Alqaim1, Methak J. Al-Jboori2 , Mona N. Al-Terehi3 
1Al-mustaqbal University College/ Department of Medical Laboratories Techniques. Iraq, 2Mustansiriyah 

University\department of biology/College of Science/Iraq, 3University of Babylon \department of biology/ College 
of Science/Iraq

Abstract 

The major histocompatibility complex (MIC) is one of the MHC class I related genes which related with 
autoimmune diseases , the present study aims to investigated association between MIC gene polymorphism 
class I in systematic lupus erythrymatous patients within Hilla city, the present study implemented using 
whole blood genomic DNA and single strand DNA conformation polymorphism (SSCP) for detection gene 
polymorphisms and haplotypes frequency, The results of present study show that 183 bp of MIC gene and it 
has three haplotypes (A, B, and C) each of these haplotypes consist of two bands, non-significant differences 
between patient and control in haplotypes frequency, B haplotype was more frequent in patinas than others 
(20%) while A was more frequents in control than others (22.8%). The present study concluded that MIC 
gene may be contributed in immune response of SLE and can be used in pre diagnosis of disease. This study 
was one of the serious investigators deal with several immune genes in this disease in Iraqi SLE. 

Key words : The major histocompatibility complex, systematic lupus erythrymatous, single strand DNA 
conformation polymorphism. 
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Introduction 

An autoimmune disease is one of the most common 
health problem in last decades that observed in Iraqi 
population, different types of Chronic autoimmune 
diseases were recorded, SLE is one of these types, the 
SLE is complex inflammatory dieses which multifactorial 
contributed in etiology of disease (1). The pathogenesis 
of SLE is not well understood, several studies suggested 
dysfunction of immune system, and determined self-
antigens resulted to chronic inflammation cusses 
destruction in tissue and organ damage(2) . One of the 
factors involved in the pathogenicity of SLE disease 
is genetic alteration, some genes mutations have been 
determined which related with SLE (5,6 ) .

The major histocompatibility complex (MIC) is 
found in the chromosome 6 at the short arm (3) , it be 

found that About 40% of the expressed MHC genes 
encode proteins related to immune defense (4) .

The relation of MHC and autoimmune diseases was 
documented since 1970s in some studies, its considered 
as strongest risk factors of autoimmune diseases. When 
wide-screen genotyping platforms and imputation 
pipelines developed , the genetic map of were performed 
for different population like European and Asian in some 
disease included , systemic lupus erythematosus (SLE) 
(9,10,11) .Studies exhibit that the major histocompatibility 
complex (MHC) is One of the genetic risk factors for 
the development of immune-mediated diseases like SLE 
(7,8,12).

Materials and Methods

Study design and subjects; present study is one of 
the sequential projects deal with genetic polymorphisms 
in some genes in SLE patients in Hilla city, A case-
control study was implemented enrolled 30 Iraqi patients 
suffered from systemic lupus erythematosus (SLE) and 
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35 of healthy subjects as control group, that attendance to 
Merjan teaching hospital in Babylon – Iraq, All patients 
were diagnosed by a specialist dr. Ali Al-kazaz, patients 
group consist of (28 female and 2 male) with age (10-
60 year), the control group consist of 35 individuals (20 
male and 15 female) apparently healthy with age (20-
65 year) , All subjects in this study were taken written 
consent before participation in this study.

Inclusion Criteria the diagnosis of SLE patients 
was conducted according to observed 4 criteria of The 
Systemic Lupus International Collaborating Clinics 
(SLICC) criteria which consist of clinical manifestations 
like malar rash, discoid rash photosensitivity, oral 
ulcers, arthritis, serositis, renal disorder, neurologic 
disorder, hematologic disorder, immunologic disorder, 
antinuclear antibody (13). 

1- PCR condition : the gene segments 
was amplification using MIC-A5F 
5′CCTTTTTTTCAGGGAAAGTGC-3 and MIC-A5R, 
5′CCTTACCATCTCCAGAAACTGC-3 (14) . under the 
condition 95Cº /5 min, (95Cº /30 sec. 57Cº /30 sec, 72Cº 
/20 sec) for 30 times finally 72 /10 min, The products 
were detected by electrophoresis in garose 1% , 70 v , 20 
Ma for 90 min. SSCP technique implemented according 
to Al-Terehi et al., (15) 

Static analysis : the static analysis was conducted 
using Odd ration, confidence Intervals 95% at P value 
0.05.

Results and Discussion

This study deal with polymorphism of MIC gene in 
SLE disease, the SSCP was used to determine the gene 
polymorphism, the results show there were 183 bp of 
amplification products for all patients and control group 
(figure 1 A), three haplotypes represented as two bands 
for each one were observed after SSCP electrophoresis 
pattern, these haplotypes were A, B, and C (figure 1 B). 
as a results of high incidence SLE in Iraqi population 
at last year sequential studies were suggested to 
investigated some genes polymorphisms in SLE patients 
like mitochondrial, APRIL gene and micro-RNA, the 
results of these studies were varying. 

In spite of poorly understood of SLE pathogenicity, 
numerous environmental and genetic (16) factors have 
been postulated, the major risk is genetic predisposition 
which well documented Some genes now are reported 
to SLE contributed (17) .and these genes impact on the 
immune pathways and processing like C2 and C4 related 
to the MHC (18) . 

Table (1) haplotypes frequency of MIC gene polymorphism in study subjects 

Allele descript SLE patients (30) Control (35) 
Odd ration

CI95%
P value 

A 13% 22.8%
1.9259

0.5168 to 7.1774
0.3288

B 20% 8.57%
1.8621

0.4231 to 8.1942
0.4109

C 3.33% 8.57%
2.7188

0.2676 to 27.6189
0.3978

The statics analysis show that B haplotypes was 
more frequent in patient than control in non-significant 
differences it was appeared in 20% and 8,57% for 
patients and control respectively (OR 1.8621, CI 95% 
0.4231 to 8.1942). A allele found in 22.8% of control 

while 13% in patients (OR 1.9259, CI 95% 0.5168 
to 7.1774). Finally haplotype C appeared in 8.57% 
in control and 3.33% in patients in non-significant 
differences (OR 2.7188c CI 95% 0.2676 to 27.6189). 
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The polymorphism in present study restricted by 183 bp 
represented by A, B and C, a study clarified that the the 
MHC in human genome is the more gene-dense locus , 
also its high polymorphic genes. It included more than 
120 functional genes, pseudo-genes (19) . The variation 
in SSCP electrophoresis pattern showed more than the 
three haplotypes which documented in this study , all 
these variations were don’t dependent in present study 

because it frequent in all study subjects. The non-
significant may be because the sample limitation number 
in present study, here we are announced that all patients 
of SLE in Hilla city were enrolled in our projects at the 
time of sample collection and they are followed up with 
rheumatology unit in Marjan hospital . 

Figure (1) A the left electrophoresis pattern of MIC PCR products 183 bp for patients and control at 20mA, 
70 V and 90 min. B the right electrophoresis pattern of SSCP technique show three haplotypes A, B, and C.

The present study show related polymorphisms with 
SLE disease, same results proved by Gambelunghe et al., 
(20) that found three major markers (DR3-DQ2, MICA5 
and MICA5.1) were strongly associated to confer genetic 
risk of SLE. Also Ping et al.,(21) observed MICB*009N 
allele might be a SLE risk factor while the MICB*014, 
MICA*010 and MICB*002 alleles were correlated with 
decreased SLE incidence, however MIC gene need more 
investigation to prove its role in immune response in SLE 
patients and further gene sequencing. We concluded 
from this observation that MIC gene polymorphisms 
can be used in pre diagnosis of SLE disease in genetic 
predisposition family to avoid accumulate environment 
factor effect that lead to trigger disease. 
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Abstract

Background: Combined oral contraceptives comprise of the steroid hormone oestrogen in combination with 
a progesterone, occupied principally to prevent pregnancy. Combined oral contraceptive pills commonly 
refer to pills in which an oestrogen and a progestogen are given concurrently in a monthly cycle. Materials 
and methods: The current study was undertaken over a period of six months from 2019/10/1 till 2020/3/1 
in Al-Najaf province. Thirty women that take oral contraceptives pill participated in the study, Their ages 
ranged from (20-38) years divided into three groups(10/group) according to the ages (20-25, 26-31,32 -38) 
years. Results: Results of this study revealed, oral contraceptives pill cause no effect on serum levels of 
calcium in women that intake it at different age groups in compare with controls groups, and also causes a 
significant decrease in serum levels of vitamin D in women that intake it at different age groups in compare 
with controls groups. On the other hand, the results obtained there aren’t apparent difference in these 
parameters when compared between age groups and group that use it for long period (3,6 and 9 year).

Conclusion: The present study concluded that oral contraceptives pill cause no effect on serum levels of 
calcium in women and little effect on vitamin D in women.

Keyword: oral contraceptives pill, parameters, calcium and vitamin D.

Introduction

Combined oral contraceptives involve of the steroid 
hormone oestrogen in mixture with a progesterone, 
taken mainly to avert pregnancy. Combined oral 
contraceptive pills commonly refer to pills in which 
an oestrogen and a progestogen are given parallel in a 
monthly cycle. Combined oral contraceptives (COCs) 
consume become a prevalent method of birth control 
because to their contraceptive effectiveness and good 
tolerability profile [1]. Combined oral contraceptives are 
so typically administered as a pill containing oestrogen 
and progestogen, which is taken daily for 20–22 days, 
followed by a seven-day pill-free interval (or seven 
days of placebo), during which time a withdrawal bleed 
is expected to happen. These pills comprise hormones 
that turn on the reproductive system of female leading 
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to avert pregnancy such as estrogen and progesterone. 
Oral contraceptives are the combination of estrogen 
and progestin or only progestin. Throughout the years, 
oral contraceptives have created through progressively 
decreasing the portion of ethinylestradiol (EE) and 
presenting 17-β estradiol, and different ages of progestin 
[2]. There are numerous kinds of estrogen and progesterone 
being utilized in pills like mestranol is a class of 
estrogen, and the 3-methylether of EE and norethynodrel 
is a sort of progestin [3]. In clinical investigations, the 
efficiency of contraceptive was excellent, but this drug 
caused many side effects for example, nausea, dizziness, 
headaches, stomachaches, and vomiting [4]. However, 
the death of a female had been reported who was taking 
the contraceptive pills in 1961. Although after so many 
years, oral contraceptives have developed by decreasing 
the dose of estrogen and by discovering a new generation 
of progestins, and additional routes of combined oral 
contraceptives administration have been developed [5]. 
The progesterone is primarily responsible for preventing 
pregnancy. The main mechanism of action is the 
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prevention of ovulation; they inhibit follicular development and prevent ovulation [6]. Progestogen negative feedback 
works at the hypothalamus to decreases the pulse frequency of gonadotropin releasing hormone [7].

Materials and Methods:

No. Instrument Material

1 Centrifuges  Calcium Kit

2 ELISA Reader vitaminD Kit

3 Spectrophotometer /UV

4 Gel tube

5 Micropipette

6 Serum tube

7 Sterile syringes (5ml)

8 Eppendorf tube 

The current study was undertaken over a period of six months from 2019/10/1 till 2020/3/1 from women using 
oral contraceptive pill in Al-Najaf province. Thirty women that take oral contraceptives pill participated in the 
study, Their ages ranged from (20-38) years divided into three groups(10/group) according to the ages (20-25, 26-
31,32 -38) years. women with anther diseases which may cause alteration in level of calcium and vitamin D were 
excluded from the study. About 5 ml of venous blood were taken from women and controls. Serum was separated by 
centrifugation and used for estimation level of calcium and vitamin. 

Results

Effect of contraceptive pill on calcium levels in serum

The results display no significant effect (p< 0.05) on calcium level in serum in the women at different age groups 
(20-25y ,26-31y and 32-38y) after intake oral contraceptive pill in compared with control group at different age 
groups (20-25y ,26-31y and 32-38y) respectively figure (1) and results also display no significant effect (p< 0.05) on 
calcium level in serum in the women between groups of ages.

Figure (1): Effect of contraceptive pill on calcium levels in serum
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Effect of contraceptive pill on vitamin D levels in serum

The results display significant decrease (p> 0.05) in vitamin D level in serum in the women at different age 
groups (20-25y ,26-31y and 32-38y) after intake oral contraceptive pill in compared with control groups at different 
age groups (20-25y ,26-31y and 32-38y) respectively figure (2) and results also display no significant effect (p< 0.05) 
on vitamin D level in serum in the women between groups of ages figure (2).

Figure(2): Effect of contraceptive pill on vitamin D levels in serum 

Effect of contraceptive pill on calcium levels in serum according to duration of intake 

The results display no significant effect (p< 0.05) on calcium level in serum in the women at different duration 
of intake of oral contraceptive pill groups (3 y ,6 y and 9 y) figure (3).

 

Figure(3): Effect of contraceptive pill on calcium levels in serum according to duration of intake. 

Effect of contraceptive pill on vitamin D levels in serum according to duration of intake 

The results display no significant effect (p< 0.05) on vitamin D level in serum in the women at different duration 
of intake of oral contraceptive pill groups (3 y ,6 y and 9 y) figure (4).
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Figure(4): Effect of contraceptive pill on vitamin D levels in serum according to duration of intake

Discussion

Effect of contraceptive pill on calcium levels in 
serum

The results of the present study displayed no 
significant effect (p<0.05) on calcium levels in serum 
in women that intake contraceptive pills at different 
age groups in compared with control group at different 
age groups, also this study indicate no significant effect 
(p<0.05) between the groups of ages of women that 
intake contraceptive pills.

Effect of contraceptive pill on vitamin D levels in 
serum

The results of the present study displayed significant 
decrease (p>0.05) on vitamin D levels in serum in women 
that intake contraceptive pills at different age groups in 
compared with control group at different age groups, 
this study disagree with many studies that indicate 
increase in level of vitamin D levels in serum in women 
that intake contraceptive pills such as the study of [8] this 
study result is that the use of contraceptive pill increases 
the circulating levels of 25(OH)D in premenopausal, 
healthy, adult women and the study of [9] this study result 
is contraceptive pill use increases circulating levels of 
25OHD in plasma. There are many other studies agree 
with present study such as the study of [10]. This study 
seems to be the first prospective trial revealing the 
effect of contraceptive pills use on serum 25(OH)D 
levels in women with Polycystic ovary syndrome. show 

the decrease in serum 25(OH)D levels in patients with 
Polycystic ovary syndrome with the use of contraceptive 
pills alone. Vitamin D deficiency, which arises due to 
insufficient exposure to sunlight and dermal synthesis 
from 7-dehydrocholesterol and limited intake from food 
and supplements, disrupts the function of all systems of 
the body and increases the risk of osteoporosis, cancer, 
cardiovascular disease, autoimmune disease, and mental 
disorders such as depression and chronic pain syndrome 
[11], [12] also this study indicate no effect when compare 
between the groups of ages of women that intake 
contraceptive pills.

Effect of contraceptive pill on calcium levels in 
serum according to duration of intake 

The results display no effect on calcium level in 
serum in the women at different duration of intake of 
oral contraceptive pill groups when compare between 
groups. 

Effect of contraceptive pill on vitamin D levels in 
serum according to duration of intake 

The results display no effect on vitamin D level in 
serum in the women at different duration of intake of 
oral contraceptive pill groups when compare between 
groups.

Conclusions

The present study concluded that oral contraceptives 
pill cause no effect on serum levels of calcium in women 



1678      Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4

and little effect on vitamin D in women.
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Abstract

The case-control study was aimed to evaluate the effect of NKG2D and NKG2F, gene polymorphism on 
susceptibility to pulmonary tuberculosis in Babylon province. 

The polymorphism of NKG2D gene at (rs1049174) and (rs2255336) were detected for 60 PTB 
cases and 60 of control. For rs1049174, allele frequency for patients and control were significant 
(P<0.05) and the C allele represent the risk allele for PTB patients with odd ratio (95% CI) of 2.04 
(1.16-3.57) while G allele represent protective allele for control group with odd ratio (95% CI) of 0.49 (0.28-
0.86), (P<0.05). The genotype (C/C, G/C, G/G) were (61.7, 30, 8.3)% respectively for PTB patients and 
(36.7, 50, 13.3)% respectively for control with significant association with disease (P<0.05). On the other 
hand, the SSCP and sequencing results of rs2255336 revealed that there were no gene variation in rs2255336 
among patients and control subjects. 

The polymorphism of NKG2F gene at (rs1841958) was also detected for 60 PTB cases and 60 of control. 
For rs1841958, allele frequency between patients and control were insignificant (P>0.05). The genotypes 
(C/C, A/C, A/A) were (38.3, 40, 21.7)% respectively for PTB patients and (36.7, 40, 23.3)% respectively for 
control with insignificant association between these genotype and PTB (P>0.05). 
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Introduction

Tuberculosis is an old infectious disease triggered 
by the bacillus Mycobacterium tuberculosis, which 
is now afflicting humans all over the world. In 2018, 
1.2 million deaths and 10 million new TB cases were 
reported by the World Health Organization [1].

The association of NKG2 gene family with 
pulmonary tuberculosis was a limited studied. NKG2D 
and NKG2-F is a transmembrane protein of the NKG2  
family of C-type lectin-like receptors. It’s encoded 
by KLRK1and KLRC4 gene respectively, which is 
located in the NK-gene complex (NKC) situated on 

chromosome 12 in humans. It is expressed by NK 
cells, γδ T cells and CD8+ αβ T cells [2].

The NKG2D activating receptor is peculiar in its 
ability to bind to numerous and highly diversified MHC 
class I-like self-molecules. These ligands are poorly 
expressed in normal cells, but can be induced in infected, 
transformed or damaged cells [3]. 

NKG2D is a main receptor for the recognition and 
removal of infected and transformed cells because its 
ligands are stimulated during cellular stress, either as a 
result of genomic stress or infection such as cancerous 
cells and TB infected cells [4].  While the function 
of NKG2F receptor has not yet been clarified. It may not 
have a C-type lectin domain and contains immunoreceptor 
tyrosine-based inhibitory motifs (ITIMs-like motif) in 
the cytoplasmic tail. However, ITIM-like motif looks to 
be non-functional, thus NKG2F was considered to be an 

DOI Number: 10.37506/ijfmt.v14i4.11785
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activating receptor [5]. 

Material and Method 

Samples selection and MTB detection

A case-control study involved 60 newly diagnostic 
pulmonary tuberculosis and 60 samples of apparently 
healthy persons were taken as a control group.

A blood and sputum samples were collected from all 
study cases at the center of chest and respiratory disease 
in AL-Hillah / Babylon province, during the period from 
November 2018 to July 2019.

The sputum sample was subjected to direct smear 
examination by Ziehl-Neelsen technique [6], routine 
culture by use Lowenstein-Jensen medium [7] and use of 
GeneXpert for detection of MTB [8]. 

The blood samples were used for genotyping 
study, as the DNA extraction was achieved according 
to the method recommended by the manufacturing 
company (favorgene) in the user manual of Favor Prep 
Genomic DNA Mini Kit general protocol for fresh 
and frozen blood samples. The extracted genomic 
DNA from the blood was checked by using nanodrop 
spectrophotometer which measured DNA concentration 
(ng/μL) and check the DNA purity by reading the 
absorbance at (260 /280 nm). All the primers that 
used in this study for detection NKG2D and NKG2F 
were designed by the aid of NCBI-primer BLAST 
online software which include NKG2D-rs1049174 
(Forward- TGCTGTGTCTCTCTGCTGTG and Revers- 
TCAGATATCCCCAAGGCTGC), NKG2D-rs2255336 
(Forward- TTCTGGACT AATAGCAAAAATGTGA 
and Revers- AGCCATGGGAATCCGTTTCA), 
and NKG2F-rs1841958 (Forward-TGTCA 
TTCCCTTGATGATCCGAAGA and Revers- 
GTGCAGTTATCATAGAGCACAGTC), at the same 
time the produced primers were tested for specificity of 
their target sequences by conducting the BLAST against 
the human genome, then the primers pair was selected 
according to the demand criteria such as: product 
length, the similarity of melting temperature, primers 
length, specificity, etc. Then the mutations were interred 
according to the design demands.

The PCR technique was done on all samples by 
use (Promega master mix,USA) and then the amplified 

products were subjected to RFLP or SSCP and 
Sequencing technique to determine SNPs. 

The PCR-RFLP of rs1049174 and rs1841958 
was done for all sample by using BstDE I and Alu I 
endonucleases respectively and according to instructions 
of manufactured company (New England Biolabs Inc./
USA) by add 5 µl amount DNA from PCR product to 
4 µl restriction enzyme buffer and 1 µl of the selected 
restriction enzyme BstDE I and the reaction mixture then 
completed to 15 µl by Free nuclease water. 

Statistical Analysis 

Statistical analysis was done using SPSS version 23; 
variables were described as mean, standard deviation, 
number and percentage. Risk was estimated using odds 
ratio and the level of significance was set at P <0.05. 

Results and Discussion 

DNA Extraction and PCR Products Detection

Human DNA genome was extracted from whole 
blood of all the 60 samples of PTB patients and 60 
samples of apparently healthy control, the concentration 
was (50-150 ng) and purity was (1.8-2.0). These 
DNA was subjected to PCR amplification using 
specific primers targeting specific regions in the DNA 
and then enrolled for detection of single nucleotide 
polymorphisms (SNPs) by RFLP or SSCP-Sequencing 
techniques. Then the optimized of PCR products of the 
designed primers pair which would be used in NKG2D 
(rs1049174 and rs2255336) and NKG2F (rs1841958) 
genotyping was done by the gradient-PCR at (55-66 
C0) and then the PCR product were electrophoresed 
to evaluate the most appropriate condition for PCR 
technique. The most appropriate annealing temperature 
was 66C0 for (rs1049174) and 60C0 for (rs2255336 and 
rs1841958). 

Genotypic Characterization of NKG2-D 
(rs1049174) 

The amplification of NKG2D gene at region 
rs1049174 appeared the presence of gene amplicons on 
electrophoresis gel for all groups of study. 

Genotype association and allele’s frequency for 
patients and control are listed in table (1). The results 
revealed that there were a significant allele frequency 



Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4      1681

differences between patients and control group (P<0.05). Allele C represents the risk allele with odd ratio (95% CI) 
of 2.042(1.166-3.578), while allele G represents the protective allele with odd ratio (95% CI) of 0.49 (0.28-0.86). 

The restriction fragment length polymorphism of PCR products of rs1049174 gene revealed three genotypes; 
C/C, G/C and G/G (figure 1). 

Figure (1): Gel electrophoresis carried on (agarose gel (2%), 75% V, 20 mA for 1hr.) for NKG2D gene 
(rs1049174). PCR products visualized under U.V. light after staining with ethidum promaide. M: 100 bp 

DNA marker; the size of product is 202bp and 137+65 bp. The G/G(1,4,9), G/C(3,5,7,8,10) and C/C(2,5,11). 

Association of rs1049174 genotypes with PTB was tested, and the results revealed that CC genotype was more 
associated with pulmonary tuberculosis, while G/C genotype conferring lesser pulmonary tuberculosis susceptibility 
for the carrier individuals with odd ratio (95% CI) of 0.36 (0.16-0.78), P=0.04. 

Table (1): Genotype association and allele’s frequency of rs1049174 with PTB.

Genotype Control Case OR (95% CI) P-value

C/C 22 (36.7%) 37 (61.7%) 1.00

0.046G/C 30 (50%) 18 (30%) 0.36 (0.16-0.78)

G/G 8 (13.3%) 5 (8.3%) 0.37 (0.11-1.28)

Allele Frequency 

C 74 (62%) 92 (77%) 2.042 
(1.166-3.578)

0.017 
G 46 (38%) 28 (23%)

0.49
(0.28-0.86)

*(P<0.05), OR: odd ratio, CI: confidence interval

Genotypic Characterization of NKG2-D (rs2255336) with PTB 
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The rs2255336 (which partially cover the exon 9 of 
NKG2-D) were also screened in the present study, and 
these fragments consist of 201bp. 

The PCR products of rs2255336 were subject to 
single strand conformation polymorphism (SSCP) to 
detect any small alteration in PCR-amplified product 
(SNPs). A composition of 12% nondenaturing PAGE 
of polyacrylamide gels was used for electrophoresis of 
PCR-amplified product with specialized buffer systems 
for 20-24hrs and then it is subjected to silver staining to 
visualize bands. 

The DNA polymorphism appears as same band 
pattern on polyacrylamide gels, the results revealed 
that rs2255336 gene did not have any polymorphism, 
and to confirm the results, some samples from patients 
and control were sent to the macrogen company in 
South Korea to read the DNA sequencing of amplicons 
for SNPs detection and After alignment results of 
sequencing of the 201bp of rs2255336 gene showed 
100% sequences similarities between the sequenced 
samples and the intended reference target sequences. 

The results of the current study agree with many 
studies that reported the implication of rs1049174, 
produced by a substitution of the C by G nucleotide base 
in the NKG2D gene with a vast number of diseases [9-11].

In this study, the rs1049174 C/C genotype was 
significantly associated with susceptibility to PTB, while, 
the difference in the rates of G/C and G/G genotypes 
between patients and control, may be associated with 
decrease the risk of pulmonary tuberculosis (P=0.04) as 
shown in table (1). 

The results of this study were incompatible with 
results obtained by weiwei et al., [10] who found that the 
patients who carry the rs1049174 GG genotype have 
high chance to get infection and more susceptible to 
develop cancer and have a multivariate odds ratio (OR) 
of 1.85 (95%CI): 1.02–3.38.

On the other hand, the study finding of rs2255336 
genotype revealed unnoticed of any mutation and 
disassociation of this SNP with PTB.

Ana Paula et al, [12] mentioned in study about 
NKG2D expression from NK-cell in M. tuberculosis 
infection, that there is no change in the expression of 
these receptors in response to M. tuberculosis infection 
and suggested that although NKG2D receptors are 
known to distinguish stressed and viral infected cells, 
but the expression of these specific receptors might not 
be required for responsiveness to M. tuberculosis. This 
cannot be firmly concluded, since cells other than NK 
cells can express these receptors. 

Genotypic Characterization of NKG2-F 
(rs1841958) 

The amplification of NKG2F gene at region 
rs1841958 was also investigated and the results of 
genotype association and allele’s frequency for patients 
and control are listed in table (2). The results revealed 
that there were insignificant allele frequency differences 
between patients and control group (P >0.05).

The RFLP studies of PCR products of rs1841958 
gene revealed three genotypes; C/C, A/C and A/A as 
shown in figure (2). 
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Figure (2): Gel electrophoresis carried on (agarose gel (2%), 75% V, 20 Am for 1hr.) for NKG2F gene 
(rs1841958). PCR products visualized under U.V. light after staining with ethidum promaide. M: 100 bp 

DNA marker; the size of product is 216bp, 177+39bp. The C/C(1,4,5,6,8), A/C(3,9) and A/A(2,7,10). 

Association of rs1841958 genotypes with PTB was further tested. The result displays that there was insignificant 
association of any genotypes with pulmonary tuberculosis. 

Table (2): Genotype association and Allele’s frequency of rs1841958 with PTB.

Model Control Case OR (95% CI) P-value

C/C 22 (36.7%) 23 (38.3%) 1.00

0.98A/C 24 (40%) 24 (40%) 0.96 (0.35-2.60)

A/A 14 (23.3%) 13 (21.7%) 0.89 (0.28-2.85)

Allele Frequency 

C 68 (56.7%) 70 (58.3%)
1.071

(0.572-2.003)
0.83

A 52 (43.3%) 50 (41.7%)
0.934

(0.499-1.748)

*(P<0.05), OR: odd ratio, CI: confidence interval

Interestingly, the rs1841958 SNP in NKG2F is missense mutation, and to validate the result of RFLP and to 
detect the type and the exact location of this SNP in NKG2F gene, some DNA samples were sent to Macrogen 
Company to read the DNA sequencing of rs1841958 amplicons. The sequencing analyzed and alignment results of 
rs1841958 gene 216bp revealed the presence of one nucleic acid substitution SNP which is G133T and was detected 
in this study in the investigated P1-P5samples as shown in figure (3). 

10 20 30 40 50 60 70 80 90 100 
....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|
Ref. GTGCAGTTATCATAGAGCACAGTCCCTGACATCACACAGCTGCAGAGATGAATAAACAAAGAGGAACCTACTCAGAAGTGAGTCTGGCCCAGGACCCAAA 
P1 .................................................................................................... 
P2 .................................................................................................... 
P3 .................................................................................................... 
P4 .................................................................................................... 
P5 .................................................................................................... 
C1 .................................................................................................... 
C2 .................................................................................................... 
110 120 130 140 150 160 170 180 190 200 
....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|
Ref. GAGGCAGCAAAGGAAACTTAAGGGCAATAAAAGCTCCATTTCAGGAACCAAACAGGAAATATTCCAAGTAGAATTAAACCTTCAAAATGCTTCTTCAGAT 
P1 ................................T................................................................... 
P2 ................................T................................................................... 
P3 ................................T................................................................... 
P4 ................................T................................................................... 
P5 ................................T................................................................... 
C1 .................................................................................................... 
C2 .................................................................................................... 
210 
....|....|....|.
Ref. CATCAAGGGAATGACA 
P1 ................ 
P2 ................ 
P3 ................ 
P4 ................ 
P5 ................ 
C1 ................ 
C2 ................ 

Figure (3): DNA sequences alignment of DNA samples with their corresponding reference sequences of the 
216 bp amplicons of rs1841958. The symbol “ref” refers to the NCBI referring sequence; “P1-P5” refers to 

the samples; “C1-C2” refers to control. 
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However, this SNP leads to amino acid substitution 
represented by the conversion of Isoleulcine with Valine 
at 29th position (I29V) of the mature NKG2-F type II 
integral membrane protein and also this SNP was not 
reported in the ClinVar database too. The sequencing 
chromatogram of the identified variation region revealed 
that this SNP was found in a heterozygous status in both 
P1 and P2, and in a homozygous status in P3,P4 and P5.. 
Whereas C1 and C2 had exhibited a normal homozygous 
(A/A) status for this specified locus. 

Hayashi et al, [13] reported the implication of 
NKG2F (rs1841958) SNPs produced by a substitution 
of the C by A nucleotide base with reduced peripheral 
blood leukocyte cytotoxicity and increased incidence of 
microbial infection and/or cancer. 

The strongest linkage peak in Turkish familial with 
some disease was reported in persons have rs1841958 
SNP in NKG2-F [14]. The NKG2F gene, encodes the 
C-type lectin receptor, the function of which is largely 
unknown. A possible hint to its function might be 
found in a related family member, NKG2D, encoded 
by KLRK1 and also located within the same disease-
associated haplotype block [15]. 

The results of the association of rs1841958 in 
NKG2F gene with pulmonary tuberculosis revealed 
insignificant association of any genotypes and any allele 
variant in these SNPs with pulmonary tuberculosis.

This study may consider the first study that 
investigates the role of NKG2D and NKG2F with PTB 
in Iraq and also among few studies that investigate the 
role of these genes with PTB in the word. 

Conclusion

The polymorphism of NKG2D gene at (rs1049174) 
was appear significant allele frequency differences 
between patients and control (P<0.05). The genotype 
C/C revealed significant association with disease 
(P<0.05). On the other hand, the NKG2D (rs2255336) 
revealed no gene variation among patients and control 
subjects. 

The polymorphism of NKG2F gene at (rs1841958) 
showed insignificant allele and/or genotypic association 
with pulmonary tuberculosis (P>0.05). 

Ethical Clearance: The Research Ethical 
Committee at scientific research by ethical approval of 
both MOH and MOHSER in Iraq

Conflict of Interest: Non

Funding: Self-funding 

References

1. World Health Organization, WHO. BCG vaccines: 
WHO position paper – February 2018. Weekly 
epidemiological record. 2018; 93: 73-96. 

2. Lanier LL. NKG2D receptor and its ligands in host 
defense. Cancer Immunol Res. 2015; 3(6):575–
82.10.1158/2326-6066.CIR-15-0098. 

3. Zingoni A, Molfetta R, Fionda C, Soriani A, Paolini 
R, Cippitelli M, Cerboni C, Santoni A. NKG2D 
and Its Ligands: “One for All, All for One”. 
Front Immunol. 2018; 12;9:476. doi: 10.3389/
fimmu.2018.00476. eCollection 2018. 

4. González S, López-Soto A, Suarez-Alvarez B, López-
Vázquez A, López-Larrea C. “NKG2D ligands: 
key targets of the immune response”. Trends in 
Immunology. 2008; 29 (8): 397–403. doi:10.1016/ 
j.it.2008.04.007. PMID 18602338. 

5. Kim DK, Kabat J, Borrego F, Sanni TB, You CH, 
Coligan JE. Human NKG2F is expressed and 
can associate with DAP12. Mol Immunol. 2004; 
41(1):53-62. 

6. Tille, P. M. B., & Bailey, S. Scott’s diagnostic 
microbiology. CV. (2014). 

7. Bhawan, N. Training Manual for Mycobacterium 
tuberculosis Culture and Drug susceptibility 
testing. National Tuberculosis Institute, Bangalore. 
(2009). 

8. Pandey, P., Pant, N.D., Rijal, K.R., Shrestha, 
B., Kattel, S., Banjara, M.R., Maharjan, B. and 
Rajendra, K.C. Diagnostic accuracy of GeneXpert 
MTB/RIF assay in comparison to conventional 
drug susceptibility testing method for the diagnosis 
of multidrug-resistant tuberculosis. PloS one. 2017; 
12(1): 8-13. 

9. Anu P, Minna K. K, Laura K, et al.NKG2D gene 
variation and susceptibility to viral bronchiolitis in 
childhood. Pediatric Research. 2018; 84:451–457. 

10. Weiwei Z, Hongtu LI, Baoying LIU and 



Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4      1685

Ccuancheng WU. Association between the SNPs in 
trace element-related metabolic genes and the risk 
of gastric cancer: a case–control study in Xianyou 
of China. Journal of Genetics. 2019; 98:67 https://
doi.org/10.1007/s12041-019-1110-5. 

11. Espinoza JL, Minami M. Sensing Bacterial-Induced 
DNA Damaging Effects via Natural Killer Group 
2 Member D Immune Receptor: From Dysbiosis 
to Autoimmunity and Carcinogenesis. Front. 
Immunol. 2018; 9:52. 

12. Ana Paula J-K, Andre K, Amanda J, Mercedes 
G J, et al. NK Cells Respond to Pulmonary 
Infection with Mycobacterium tuberculosis, but 
Play a Minimal Role in Protection. The journal of 
immunology. 2003. 171:6039-6045. 

13. Hayashi T, Imai K, Morishita Y, Hayashi I, 
Kusunoki Y, Nakachi K. Identification of the 
NKG2D haplotypes associated with natural 
cytotoxic activity of peripheral blood lymphocytes 
and cancer immunosurveillance. Cancer Res. 2006; 
66(1):563–70. 

14. Karasneh J, Gül A, Ollier WE, Silman AJ, 
Worthington J. Whole-genome screening for 
susceptibility genes in multicase families with 
Behçet’s disease. Arthritis Rheum. 2005; 52:1836–
42. [PubMed: 15934084]. 

15. Raulet DH. Roles of the NKG2D immunoreceptor 
and its ligands. Nat Rev Immunol. 2003; 3:781–90. 
[PubMed: 14523385]. 



1686      Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4

Evaluation of Breast Cancer Molecular Profile in Old Age 
Patients in Comparison to Young Age Patients

Zahraa Ali Saleh AL-Taee1, Asaad A. Al-Janabi2 , Ahmed Muhsin Yousif AL-Mayali3

1Lecturer, M.B.Ch.B. F.I.B.M.S. (Path.), Jabir Ibn Hayan Medical University & AL-Sader teaching medical city/
Iraq, 2Prof., M.B.Ch.B. M.Sc. Ph.D. (Path.), Kufa University/Iraq, 3Lecturer, B.D.S. M.Sc., Kufa University/Iraq

Abstract

Background: Breast cancer is the commonest malignancy of females all over the world and the second 
leading cause of death due to malignancy among females. Breast cancer is regarded as a unique disease in 
oncology and the specific markers such as ER, PR, HER-2/neu and others are used to predict the prognosis 
and the treatment response to guide the therapeutic plan.

Aim of the Study: To clarify if there is any significant difference in the intrinsic molecular profile of breast 
cancer in old age patients in comparison to young age patients.

Material & Methods: Samples of primary carcinoma of breast, obtained from 211 female patients with 
breast cancer. The patients are divided into two group. Immunohistochemical analysis was done for the 
specimens by using Envision method for detection of estrogen receptor, progesterone receptor, Her2/neu.

Statistical analysis was done by using SPSS. In which we use frequency, percentage and mean as descriptive 
statistics while chi square and Yates corrected chi square as analytic statistics.

Result: We found molecular intrinsic breast cancer subtypes have a significant difference in distribution 
of elderly breast cancer compared to their younger counterparts where elderly patients more frequently 
Luminal A and Luminal B tumor subtypes and less frequently HER2+ and basal molecular subtypes.

Conclusion old age breast cancer patients have better prognosis in comparison to young age patients 
according to the biological profile, histopathological type and Immunohistochemical prognostic parameters.

Keywords: Breast cancer, Molecular profile, Old age patients, Young age patients, ER, PR, HER-2/neu. 

Introduction

Breast cancer is the most common cancer in women 
and is the second cause of cancer death after Lung 
cancer in world (1). In Iraq Breast cancer has become a 
major threat to female health, it is the leading cause of 
death after cardiovascular diseases among women with 
a cancer-related (2). The large majority of breast cancers 
are detected during the postmenopausal years, However, 

breast cancer can develop at any age,from childhood 
to old age(3).The prognosis and management of BC is 
influenced by classic variables such as the age of patient, 
the tumor size, the histological type, the grade and the 
stage of the tumor, status of estrogen receptor (ER) , 
progesterone receptor (PR) and more recently Human 
Epidermal growth factor receptor Type- 2 ( HER-2/neu) 
and BRCA status, cell proliferation markers such as Ki-
67 and gene expression proliferation (4,5).

It is also established that the incidence of breast 
cancer increases with age. The number of elderly 
patients with breast cancer is increasing and the majority 
of females who succumb to breast cancer are >65 
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years old (6). However, older patients are more likely 
to present with tumors that are estrogen receptor (ER)- 
and progesterone receptor (PR)-positive and human 
epidermal growth factor receptor 2 (HER2) -negative, 
and these tumors are associated with improved prognosis 
and clinical outcomes (7). By contrast, younger patients 
with triple-negative and HER2-positive breast cancers 
have an increased risk of relapse within 5 years of 
diagnosis (8). Breast cancer that arises in young females 
is associated with reduced survival and higher incidence 
of unfavorable prog nostic and predictive tumor markers 
(9,10). 

Materials & Methods

This study was carried out during the period from 
January 2018 through August 2018.

Sampling of cases:

Archived and new Formalin-fixed paraffin-
embedded tissue samples of 211 cases of female patients 
with breast carcinoma (as confirmed by H&E – stained 
histopathological examination) covering the period 

from 2017 to 2018, were included in this study. Their 
ages ranged between 22-85 years old with a mean 
age of 50.6±14.3 years old. Specimens were collected 
from 133 modified radical mastectomy & 78 excisional 
biopsy from laboratory of histopathology in Al-Sadder 
Teaching Medical City Hospital in Al Najaf and from 
some private laboratories in this governorate. 

Study Group: Forty-nine case ≥ 65 years old age.

Comparative Group: one hundred sixty-two cases 
who were < 65 years old age (Figure 1)

Control Group: 

Positive Control Slides: Parallel positive control 
sections were processed with each set of immunostaining. 
Positive controls of breast carcinoma sections which are 
known to express ER, PR and Her2/neu, respectively 
were used with each run.

Negative Controls slides: Sections untreated 
with primary antibody (ER, PR and Her2/neu) were 
considered as negative controls for each set of slides. 

Fig. 1 Age distribution according to WHO publication (11). 

Immunohistochemical material

Antibodies & Kits:

EnVision FLEX Mini Kit (High Ph,,Code K8004) 
which contain :DAB Chromogen with quality (1*3 
ml),peroxidase-Blocking Reagent and HRP both 
with quality (5*20 ml),Wash Buffer (2*1 L, 20* 
concenterated) with PH 7.6 (+/- 0.1),Mouse (LINKER) 
with quality (40 ml),Target Retrieval Solution (3*30 
ml,50* concenterated) with low PH (Code K8005)

(LOT:20012657),Antibody diluents S0809 (12).

* DAB indicates 3,3′-diaminobenzidine.

Tissue preparations for IHC

Tissue sections of (4) microns from the formalin 
fixed, paraffin embedded blocks of breast tissue biopsies 
were cut using a microtome and mounted on the positive 
charged glass slides. These slides form bounds with the 
tissue so that specimens adhere to the slide and remain in 
place during the staining procedure The immunostaining 
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method used in the current study was En Vision 
immunohistochemical technique which was applied for 
HER-2/neu,ER and PR staining (13).

Evaluation of the Results:

The scoring of immune reactive Staining was 
done by calculated the percentage of immune reactive 
cells per total number of malignant cells. The staining 
intensity was evaluated by calculating the percentage of 
positive cells in 100 malignant cells at objective 40 total 
magnifi cations. For immunohistochemistry assessment, 
slide evaluation was performed using a light microscope. 
Slides were scanned by X10 magnifi cation. Five cellular 
areas selected (The so-called hot spots) and evaluated at 
X40 magnifi cation by a pathologist.

Estrogen and Progesterone Receptors Scoring 
System

Evaluation of ER, PR staining takes into 
consideration both the proportion and intensity of stained 
cells. The proportion score (PS) estimates the proportion 
of positive tumor cells and ranges from 0 to5 (12).

Her2/neu Scoring System (3,14,15)

HER-2 neu was scored on a 0 to 3 scale according to 
the criteria set by ASCO/CAP guidelines. 

Statistical Analysis

Statistical analysis was done by using SPSS 
(statistical package for social sciences) version 20. 
In which we use frequency, percentage and mean 
as descriptive statistics while chi square and Yates 
corrected chi square as analytic statistics. 

P value ≤0.05 regarded signifi cant. 

Results

This study includes two groups according to 
age, where the cutoff point is 65 old age ≥65 whose 
constitute 23.2% of all patient and young age<65 whose 
consistuate76.8% of all patient, So the largest group is 
the young patient. 

Immunohistochemical Parameters

The General Immunohistochemical Expression 
(Figure 2). 

 

Figure 2 Frequency & percentage of ER+, PR+ & HER2+ according to the age 
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The biological profile of breast cancer 

molecular types in patient with breast cancer as follow; luminal A 127(59.24%) cases, luminal B 18 (9.00%) 
cases, basal type 30 (14.22%) cases and her 2 has 36(17.54%) cases.

Old age group patient has molecular types as follow; luminal A 37(78.2%) cases, luminal B 9 (16.4%) cases, 
basal type 2 (3.6%) cases and her 2 has 1(3.6%) case.

young age group patient has molecular types as follow; luminal A 90(56.4%) cases, luminal B 9 (6.4%) cases, 
basal type 28 (16.3%) cases and her 2/neu has 35 (20.9%) cases. 

Clinicopathological analysis Tumor size (Figure 3). 

 

Figure 3 Distribution of molecular types according to size of tumor. 

Histopathological types (Figure 4). 

 

Figure 4 shows significant association between biological profile and histological type. 
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Stage of Axillary Lymph Node Involvement (Figure 5). 

 

Figure 5 Distribution of molecular types according to lymph node involvement.

Discussion

We used in this study IHC surrogates, which we 
validated against gene expression determined molecular 
subtypes, to identify breast tumor molecular subtypes 
in a 211 breast cancer patients. In the present study 
of patients, the distribution of partic ular molecular 
subtypes was127 luminal A, 18 luminal B,36 HER2+ 
and 30 basal like. This agree with Ihemelandu et al. (16) 
who classified breast cancer into four molecular subtypes 
(basal cell-like, HER2/neu, luminal A and luminal B) 
and analyzed the prevalence and clinicopathological 
associations for these molecular subtypes, the luminal 
A type was the most prevalent 140 case. this agree with 
Xiaofeng Dai et al (17), and disagree wih Changhong et 
al. (18) who found, Luminal B is the major molecular 
subtype of breast cancer patients This is different to other 
research reports and may reflect the genetic background 
of racial differences and may also be due to the detection 
method used and the standards used for judging the 
cause of the disease. this agree with, and disagree wih 
TNBC lacks expression of ER, PR, and HER2 receptors, 
accounts for 10–20% of all reported breast cancer, and 
largely overlaps with the basal intrinsic subtype Madhuri 
K et al. (19). We demonstrated that the distribution of 
molecular subtypes between elderly and young patients 

were statistically significantly different.

De Kruijf et al. (20) showed that the molecular 
intrinsic breast cancer subtypes have a different 
distribution in elderly breast cancer compared to their 
younger counterparts, where elderly patients more 
frequently had less aggressive Luminal A and Luminal 
B tumor subtypes. 

where we defined elderly breast cancer patients 
as patients aged 65 years or older according to World 
Health Organization definition (21). With this cut-off 
point, elderly breast cancer patients showed more often 
Luminal A and Luminal B molecular subtypes less often 
Her2/neu, basal molecular subtypes. This agree with 
Perou et al. (22), Carey et al. (23) and others (24,25,26). while 
disagree to Danae Pracella et al., who found no specific 
age distribution related to molecular subtype of breast 
cancer (27). De Kruijf et al. (20) also identified a statistically 
significant association (P=0.02) between patient age and 
tumor molecular subtype with luminal tumors being 
more frequently identified in elderly patients with basal 
like type tumors were younger at the time of diagnosis 
and had larger, more undifferentiated tumors this agree 
with Dent et al. (19), Markata et al.(28),who found that 
young females exhibited tumors with HER2+ and basal 
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molecular subtypes also findings agreed with result of 
Reina Haque et al.(29) which showed that Her2 enriched 
subtypes occur mainly in premenopausal women. 
,and Park et al (30), While some preliminary studies 
suggested that the distribution of histologic subtypes is 

different in young women with a higher prevalence of 
triple negative and HER2+ disease, a clear molecular 
characterization of BC in these patients is lacking(31,32). 
Though triple the high frequency of basal-like tumors 
among young women could be an explanation for the 
biological aggressiveness that has been associated 
with breast cancer diagnosed in young women when 
compared to breast cancer diagnosed in older women 
this agree with , In our study, the distribution of the 
molecular intrinsic breast tumor subtypes in this older 
breast cancer population showed a higher prevalence 
of the assumed more indolent Luminal A tumor and a 
relatively low prevalence of the more aggressive Basal 
molecular tumor subtype but higher in a younger breast 
cancer this agree with Carey et al. (33). 

These results imply that the chance of getting a 
more aggressive molecular tumor subtype decreases 
with increasing age, which is in accordance with the 
observation of milder tumor characteristics in the older 
breast cancer population. This agree with Charla C. et 
al. (11). Our results support the premise that breast cancer 
clinical behavior is significantly affected by patient age. 
We suggest that competing risks of death in elderly 
patients, ER driven differences and micro-environmental 
changes in biology are underlying these age-dependent 
variations in patient prognosis.

Conclusion

1-Old age patient with breast carcinoma have lower 
histopathological grade and stage of axillary lymph node 
involvements than young patients with more proportion 
of ER and PR positive cases.

2 –Old age breast carcinoma patients have 
better prognosis in comparison to young age patients 
according to the biological profile, histopathological and 
immunohistochemical prognostic parameters.

3-The pattern of molecular type of breast cancer 
patient was statistically significant correlate with age 
of patients, size of the tumor mass, histopathological 
typing, grading and lymph node status. 
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Abstract 

A total of (36) mice in the age of (1-3) weeks were selected to evaluate the methotrexate effect on some 
histogenetic aspects of kidneys. Treatment lasted for three months, and results showed marked hemorrhage, 
cortical tubular basophilia, necroses, and degeneration in the autopsied organ of animals with low oral 
hydration. Besides, changes in the DNA methylation pattern were noticed in the RAPD-PCR profile upon 
analysis with agarose gel electrophoresis. 
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Introduction

Methotrexate (MTX) is an antimetabolic agent and a 
structural analog that affects the metabolism of folic acid 
and inhibits cell proliferation [1&2]. This drug came into 
the clinical application as an advanced antineoplastic drug 
in 1948, due to its indirect effects on DNA synthesis [3]. It 
is a well-known immunosuppressive agent widely used 
for the treatment of many rheumatologic, dermatologic, 
and hematologic diseases successfully [3-6]. In children, 
methotrexate is the cornerstone for the treatment of 
juvenile idiopathic arthritis (JIA), the most common 
chronic rheumatic disease of childhood, and the major 
cause of disability [6-8]. It acts by inhibiting dihydrofolate 
reductase, which reverts DNA hypomethylation and 
reducing cell proliferation [8-10]. Methotrexate dose is 
usually eliminated by renal excretion, which increases the 
risk of renal damage and nephrotoxicity that sometimes 
develops as a side effect due to inadequate oral hydration 
and increased urine acidity [11&12]. Moreover, it was 
found that gene dysregulation associated with variability 
in DNA methylation might contribute to the initiation 
of cancer diseases [3-5]. Thus, many perturbations 

raised considering the side effects of using MTX as the 
cornerstone for prolonged treatment of JIA[11-13]. 

In accordance, this study aimed to investigate the 
side effects of methotrexate treatment associated with 
the treatment doses of juvenile idiopathic arthritis on 
the kidney tissue and DNA methylation pattern of white 
mice as a model.

Methods

Study animals 

Healthy mice of Mus musculus strain obtained from 
the Association of Genetic & Environmental Resource 
Conservation (AGERC)/Iraq during 2019. Mice aged 
(1-3) weeks and weighed (20-23 gm) were housed and 
fed according to the procedure mentioned by Ref. [14].

2.2. Experimental design and Methotrexate 
administration 

All animal studies conducted were according to 
the Guide of Experimental Animals [15]. Intraperitoneal 
injections of Methotrexate brand of (FRESENIUS KABI/ 
USA) used in the administration protocol summarized in 
(Table 1) according to the procedure cited in Ref [16]. 

DOI Number: 10.37506/ijfmt.v14i4.11787
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Table 1:- Methotrexate administration protocol of the study

Treatment Groups
n=12 mice /GP

1:1 male to female 
ratio

MTX Dose
mg/m2

BSA/Week

Water Intake 
ml/day

Water Intake 
(L / 3 months)
Study Interval

Total MTX 
concentration

mg/m2

Gm1 10 100 8.4 120

Gm2 10 300 25.2 120

Gc 0 300 25.2 0

*MTX doses were calculated to bodyweight Index according to the FDA protocols cited in Ref.[17]

Four mice of both sexes per treatment group were 
autopsied at the end of each month after anesthetization 
with the injection of (100 mg/kg of Ketamine and 5 
mg/kg Xylazine (Alfasan /Turkey); kidneys tissues 
were immediately removed after autopsy according to 
the procedure cited in Ref.[18]. Kidneys were cut into 
two parts; one half was fixed in (10% formalin) for 
histopathological examinations, while the other half was 
placed into liquid nitrogen (BIOBASE/ Meihua /China) 
at -20℃ for genetic assessment according to Asci et 
al.[19]. 

Histological Valuation 

Kidney fixed in 10% formalin were embedded 
in paraffin, and tissue sections were cut at 5μm by 
Microtome (BIOBASE/ Meihua /China), mounted 
on slides after staining with Hematoxylin Eosin Y 
solutions (HE Stain Kit/TissuePro/USA) according to 
Ref.[18]. Sections were examined by a light microscope 
(Optika/Italy) and photographed by mounted Camera 
(Optica- Italy 4083-B5). Significant histopathological 
abnormalities were evaluated and recorded accordingly. 

Genetic assessment of Kidneys DNA methylation 
pattern 

Five methyl Cytosin levels were relatively 
quantified after the enzymatic hydrolysis of the genomic 
DNA with HpaIIand MspI restriction enzymes (1U / 
1μg DNA/Thermo Scientific/France). DNA extractions 
were performed using the DNA isolation kit (Genomic 

Prep /Amersham Biosciences/UK) following the 
instructions of the manufacturer. Then extracted DNA 
was resuspended in Tris-EDTA, and the quantity of 
the extracted DNA checked by spectrophotometer 
(Schimadzo/Japan) as described in [20]. For this analysis, 
RAPD-PCR (Eppendorf /Germany) primer set (Ready-
To-Go RAPD- PCR analysis kit/ Amersham Biosciences/ 
UK) used as instructed by the manufacturer company. 
Three samples of Kidney DNA (control, MTX 10mg, 
MTX 15mg) were subjected to PCR with a single primer 
concentration of 25 pmol in a reaction volume of 25 μl 
and a DNA marker of (pUC19 DNA MspI/HpaII Marker/ 
Thermo Scientific/ France). Each change observed in 
RAPD profiles was scored as described in [22]. 

Results

This study was conducted to observe the histological 
and epigenetic changes in the kidneys tissue due to 
methotrexate treatment for three months of (10 mg/m2 

BSA/ week) dose associated with the therapeutic doses of 
the juvenile idiopathic arthritis (JIA) but under low water 
intake circumstance. The histopathological examination 
of the kidneys of the study groups experimental animals 
showed the following results:-

-Macroscopic Histopathological Changes:

The excised kidneys of the (Gm1) group of mice that 
received intraperitoneal injections of (10 mg/m2 BSA/
week) treatment doses for three months durations with 
low water intake showed congestion and enlargement 
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signs. While the kidneys of the (Gm2) group of animals that received the same treatment with the same duration but 
with average water intake showed normal kidneys texture except for the last two weeks of the third month where 
excised kidneys of the (Gm2) group showed congestion marks. On the other hand, the (Gc) group that received 
intraperitoneal injections of (0.1 ml) of normal saline showed normal shape and size of kidneys.

-Microscopic Histopathological Changes:

The examined kidney tissues of the (Gm1) group of mice showed marked aggregation of lymphocyte, congestion 
with fatty degeneration, and dilated tubules in the second month of treatment as declared in (Figure 1). 

Figure 1:- Microscopical fi ndings of the kidney tissues in the methotrexate treatment group (Gm1) for two 
months with low water intake showing marked aggregation of lymphocyte ( black arrows head ), congestion 

(black arrows), fatty degeneration (white arrows), dilated tubules (white arrows head) examined under a 
light microscope by different magnifi cations. 

Whereas, the prolonged treatment for the third month of the (Gm1) group of mice with continued low water 
intake caused marked hemorrhage, cortical tubular basophilia, necroses and degeneration in the autopsied kidney 
tissues for both sexes of animals as manifested in (Figure 2). 

Figure 2:- Microscopical fi ndings of the kidney tissues in the methotrexate treatment group (Gm1) for three 
months with low water intake showing marked hemorrhage (arrows head ), cortical tubular basophilia 

(black arrow), necroses ( white arrows)degeneration( black arrowhead) examined under a light microscope 
by different magnifi cations. 
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Yet, the (Gm2) group of mice treated with the same methotrexate dose but with suffi cient water content showed 
signs of cortical tubules basophilia with infi ltration of lymphocytes only in the third month of methotrexate treatment. 
However, the epigenetic effect of methotrexate treatment on the genomic DNA methylation declared in (Figure 3). 

Figure 3:- Gel picture of RAPD-PCR products of Kidney tissues of treatment samples for two and three 
months of methotrexate associated with JIA doses on (1.7%) agarose gel electrophoresis stained with 

ethidium bromide. Gel visualized under UV-Transilluminator and pictured using a gel documentation 
system. pUC19 Lane is Marker DNA; Lane Gc is control group kidney DNA; Lane Gm1 is a methotrexate 

treated group with low water content; Lane Gm2 is a methotrexate treated group with suffi cient water 
content. Numbers 2/3 means DNA extracts of two and three months of treatment. 

The summary of RAPD-PCR products after the analysis of the banding pattern of genomic DNA methylation is 
outlined in (Table 2).

Table 2:- RAPD-PCR profi le of DNA methylation pattern of kidney tissues treated with Methotrexate.

Banding profi le of 
pUC19 DNA

bp

Banding 
profi le of

Gc /2
DNA/bp

Banding 
profi le of

Gc/3
DNA/bp

Banding 
profi le of
Gm2/2

DNA/bp

Banding 
profi le of
Gm2/3

DNA/bp

Banding 
profi le of
Gm1/2

DNA/bp

Banding 
profi le of
Gm1/3

DNA/bp

501 +ve +ve +ve -ve +ve -ve

404 +ve +ve +ve +ve +ve +ve

242 +ve +ve +ve +ve +ve -ve 
190 +ve +ve +ve -ve -ve -ve 
111 +ve +ve +ve -ve -ve -ve 
67 +ve +ve -ve -ve -ve -ve 

34 +ve +ve +ve +ve -ve -ve 
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*+ve refers to band presence; -ve refers to band 
absence in the agarose gel banding profile

Discussion

Juvenile idiopathic arthritis (JIA) is an autoimmune 
disease associated with functional disability and many 
complications in the child’s life [16]. It is prevalent 
in children and teenagers, causing uncontrolled 
inflammations and irreversible damage to joints and 
other tissue [23]. In Iraq, there is a significant increase in 
the disease ratio between post-school and young children 
[24-26]. Thus, the improvement of the disease outcomes 
of children with JIA remains a critical challenge for the 
clinician, where most of them rely on methotrexate as 
their first-line of treatment agent[3&4]. Methotrexate is a 
standard treatment used in many countries for children 
who suffer from moderate to severe arthritis; it is 
primarily cleared through kidneys where renal excretion 
eliminates about 80% of the dose[ 25 & 26].

However, the elimination of the methotrexate 
dose depends on the urine alkalinization where 
methotrexate is a weak acid and tends to precipitation 
at urine pH below (6.0) leading to nephrotoxicity [11-13]. 
Accordingly, the present research intended to evluate the 
effect of methotrexate administration on kidney tissues 
of mice under insufficient oral hydration conditions. 
The equivalences of Dutta and Sengupta, 2016 [27] for 
men and mice ages were considered in the experimental 
animals to be in correspondence to the ages of young 
children in humans. Besides, treatment groups were 
divided into two groups according to the oral hydration 
circumstances in order to study the effect of methotrexate 
on children with low water intake, where most of the 
children might forget to drink sufficient water for at least 
six hours during the school day. 

The kidneys of the treatment group with inadequate 
oral hydration (Gm1) appeared more affected in all 
treated animals than the other group (Gm2), where the 
kidneys showed marked cortical dilatation of tubules 
and necrosis. The same result obtained by Chelab 
and Majeed in 2009[26] where they had indicated that 
methotrexate crystals accumulated in the nephron 
tubules and the dilatation of nephric tubules of renal 
cortex occur due to thickening of basement membranes 
of tubules and precipitation of the methotrexate crystals 
in the nephron of the kidneys due to water dehydration. 

The same results were confirmed by Asci et al., 2017[19], 
where they established the etiology of MTX-induced 
nephrotoxicity.

Hence, genomic instability results in multiple 
molecular events believed to be a driving force in cancer 
etiology [22]. In this study, the RAPD-PCR technique 
with two methylation-sensitive restriction enzymes 
were used to analyze the genomic instability. Banding 
profile showed no change in the bands of the control 
group. While the (Gm1) group showed a significant 
difference in the banding pattern; where four bands 
of the molecular weights of (190bp,111bp,67bp, and 
34bp) were missing from the profile after two months of 
treatment. Moreover, six bands were missing from the 
RAPD-PCR profile after three months of treatment with 
the molecular weight of (501bp, 242bp, 190bp, 111bp, 
67bp, and 34bp) respectively. 

Accordingly, the (Gm2) group showed changes in the 
DNA profile of the methylation pattern with one missing 
band of (67bp) molecular weight upon two months of 
treatment and three absent bands of molecular weights of 
(190bp, 111bp, and 67bp) at the end of the third month 
of methotrexate treatment respectively. These results, 
however, might indicate a probable role of methotrexate 
as a carcinogen and a teratogen that might affect the 
life quality of the treated child in the future. Those 
results agree with the results obtained by de Andres 
et al., in 2015[5] where they confirmed global DNA 
hypomethylation in patients with rheumatoid arthritis 
treated with methotrexate and the role of aberrations in 
the DNA methylation system as an essential tool in the 
initiation of certain human diseases. 

Conclusions

The consequence of this study is related to the dose 
and route of administration of methotrexate in JIA issued 
to prevent treatment side effects as it was concluded that 
sufficient oral hydration could reduce histopathological 
side effects of methotrexate but not hypomethylation. 
Also, the nephrotoxicity of methotrexate necessitates 
caution when considering it by the physicians for the 
treatment of patients with kidney function impairment. 
Last, JIA treatment with methotrexate predetermines the 
warning of the child’s parent about the outcomes and 
life quality after this drug’s treatment since it is proven 
carcinogenic and probably teratogenic. 
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Abstract

Aim of Study: to detect the frequency of syphilis disease among healthy blood donors and if there’s 
association with ABO Blood groups and Rh factor. 

Methods and Material: this study performed in Iraq National Blood transfusion in Baghdad city, collection of 
blood samples obtained from apparently healthy blood donors for a 12 month period (Jan.2018 toDec.2018). 
Blood group for the volunteers was determined by forward and revers grouping method. Detection of 
syphilis performed by using ELISA technique (fortress,BXE0995C, united Kingdom) for detect antibodies 
in the human serum. Syphilis test on of the routine test applied in the blood donor bank in Iraq.

Result: a total of 178966 healthy volunteers included in the study, all were blood donors, age 18-60 years, 
with mean age of 39 years. Only 1233 (0.69%) appeared infected with syphilis, 1208 (98%) were males while 
25(2%) were females; 444(36%) seropositive was blood group A, while blood group O and blood group B 
seropositivity was 366(29.7%) , 333(37%) respectively, The lowest percentage recorded for blood group AB 
at 90(7.3%). The prevalence of syphilis with Rh factor was as following: 1147(93%) of seropositive was Rh 
+ve whereas 86(7%) was Rh -ve. Conclusion: blood group A and O are the most prominent blood groups 
among voluntary donors and the prevalence of syphilis is equal compared with other countries. 
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Introduction

Blood transfusion is one of the potential risk 
factors for transmission of various blood transmitted 
pathogens, such as hepatitis B virus (HBV), human 
immunodeficiency virus (HIV), hepatitis C virus (HCV) 
and syphilis.1 For this reason these tests are done 
in Blood Bank to avoid dissemination of infectious 
diseases. The tests performed on blood donation are 
necessary, not only for compatibility but also to prevent 
distribution of blood-borne pathogens. Compatibility It 
is one way to limit posttransfusion adverse events and to 
phenotype blood donors for red blood cell group system. 
Infectious tests aim to detect transfusion-transmitted 

infections, syphilis is one of them.2As per World Health 
Organization (WHO), there are 39 countries where 
routine screening tests are not performed during blood 
donation from which HIV, HCV, HBV, and other 
transfusiontransmitted infections, and 47% of already 
donated blood were examined without quality assurance 
in laboratories.3 Blood group and compatibility test 
were done to explain the relationship between infectious 
diseases and red blood cell antigens.4

Syphilis is one of the sexually transmitted disease 
(STD), caused by Treponema pallidum bacteria, it is a 
chronic disease with multistages,5 it is transmitted also to 
the baby by the mother during pregnancy or birth, resulting 
in congenital syphilis which could cause damage to body 
systems (nervous, skeletal, skin, mucous membrane), it 
also could result in abortion and still birth.6Other mode 
of transmission of syphilis is blood transfusion and 
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accidental direct inoculation.7Currently rhinoplasty, 
injection, laser, razor reuse, ear piercing, tattoos, 
liposuction, and sometimes the condom increased the 
incidence of transmission greatly,8,917.27% of college 
students were reported to have a history of cosmetic 
surgery such as rhinoplasty, and 69.4% reported that 
they would undergo such surgery without consideration 
of economic factors.10,11,12 In 2011 the WHO reported 12 
million new cases of syphilis.13The fact that T.palladium 
cannot survive in properly stored blood, makes it essential 
to ensure safety transfusion in Oder to protect human 
lives.14Red blood cell surface contains different blood 
group antigens which is composed of polysaccharides 
and proteins,15ABO and Rh factor are most important 
ones among these antigens.16 In the last decades many 
studies probed the association of blood groups and 
some infectious diseases.17Many studies illustrated the 
association between specific blood group antigens and 
pancreatic cancer risk.18,19,20 Other studies demonstrated 
the association of ABO system with malaria, cerebral 
thrombosis and ovarian cancer.21,22,23Some blood groups 
can represent a receptor and ligand for specific types 
of bacteria, parasites, and viruses. Interaction of these 
certain types of microorganisms and RBC membrane 
could be due to antigenic resemblance, adherence through 
specific receptors or modulation of antibody response.24 
Limited inaccurate data available on the prevalence and 
epidemiology of syphilis in Iraq showing the association 
between blood groups and frequency of syphilis. The 
aim of this study is to investigate the prevalence of 
syphilis in Iraqi blood donors mainly,Baghdad province 
referred to Iraq National Blood Bank and to determine 
the association between blood groups and syphilis 
infection.

Methods and Materials

This study conducted in Iraqi National Blood 
Bank in Baghdad city. Syphilis detected by Enzyme-
linked immune sorbent assay (ELISA) technique 
(fortress,BXE0995C, united Kingdom) following 
manufacturer’s instructions to detect the presence of 

antibodies against syphilis in the serum of human. 
Blood samples collected from the volunteers Jan. 2018 
continue to Dec. 2018. All volunteers were screened for 
routine infectious tests: HIV, HCV, HBV, HBsAg, in 
addition to syphilis.

Blood donors: 178966 blood donors recruited for 
the study, all the donors are apparently

healthy and do not suffer from any impairment. 
Their age ranges between 18-60 years. Venous blood 
was collected and directly performed in Iraqi National 
Blood Bank, medical history from each volunteer was 
taken.

Determination of blood group: Blood groups were 
determined by forward grouping (cell grouping) using 
a known monoclonal monospecific antisera: Anti-A, 
Anti-B, and Anti-D to determine antigen expressed, and 
revers grouping (serum grouping) using known A&B 
cell to determine the presence of antibody by test tube 
agglutination method.

Statistical analysis: Data of the study analyzed by 
SPSS version 25. With probability P<0.05. Chi-square 
used to determine significant differences among blood 
donors.

Result

The study included 178966 blood donors, with age 
between 18-60 year with mean age of 39. Seropositive 
of syphilis appeared in 1233 (0.69%) only. Number of 
seropositive males was 1208 (98%) while 25(2%) were 
females, as shown in table (1), from which 444(36%) 
seropositive with blood group A, 333(37%) seropositive 
with blood group B, 366(29.7%) seropositive with blood 
group O, and 90(7.3%) seropositive with blood group 
AB, as illustrated in table (2) and figure (1). Relation of 
seropositive syphilis with Rh was as follow: 1147(93%) 
of seropositive was Rh+ and 86(7%) was Rh-, as 
demonstrated in table (3). 
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Table-1- Seroprevalence of syphilis among blood donors, and their relation with sex, for each month 
within 2018 year.

Numbers of donors 
Seropositive of syphilis

(%)
Male
(%)

Female
(%)

January 15406 115 113 2

February 13714 103 101 2

March 16497 129 128 1

April 13939 87 87 0

May 15235 114 113 1

Jun 12333 88 87 1

July 15401 106 103 3

August 15482 87 83 4

September 15946 106 103 3

October 15331 102 99 3

November 15372 84 84 0

December 14310 112 107 5

Sum. 178966 1233(0.69%) 1208 (98%) 25 (2%)

Table-2- Seroprevalence of syphilis infection among blood donors according to their blood group.

Blood group No. of seropositive Ratio of donors (%)

A 444 36

B 333 37

O 366 29.7

AB 90 7.3

Sum. 1233 100
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Figure (1): shown the numbers of blood donors each month within 2018, and numbers syphilis infections. 

Figure (2): shown the numbers of infected male and female with syphilis each month within 2018 year

Table-3- Seroprevalence of syphilis among blood donors according to Rh.

Rh No. of seropositive Ratio of seropositive (%)

Rh+ 1147 93

Rh- 86 7

Sum. 1233 100
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Statistical analysis for this data performed by SPSS 
software (version 25), chi square was 227.117a, and 
Asymp sig. were .000 appeared significant differences 
among blood donors seropositive to syphilis according 
to the blood group.

Discussion

This study was conducted in Iraq to correlate 
between syphilis and blood groups. our study performed 
in Baghdad province, Iraqi National Blood Transfusion 
Bank lies in Baghdad city/Bab-Al Muadham.

It was found that 1233(0.69%) blood donors are 
infected with syphilis, this ratio is approximate to that 
found in Al-Nasiriya province (south of Iraqi) out of 
28287 blood donors there was 200(0.71%) infected 
with syphilis.25 Another study also performed in Al-
Nasiriya province in period from 2010 to 2012 where 
the rate of infection was high in 2012 at to 0.91%, 
however, in 2011 and 2010 were 90 (0.49%) and 60 
(0.32%) respectively.26In our study, blood group A 
positive represents the highest prevalence positiveness 
for syphilis followed by O positive, B positive, and 
AB positive respectively. This contradicts the results 
of a study conducted in Al-Nasiriya province (Iraqi 
southern), where blood group O positive recorded 
with high prevalence of syphilis 92 (46%), A positive 
group 64(32%), B positive group 33(16.5%), and AB 
11(5.5%) respectively.25 The results of this study is 
also contrasting the results of other studies conducted 
in different countries where they found that the highest 
prevalence of syphilis appeared in blood group B in 
Pakistan.27 Whereas in UK, USA, Nigeria and India 
blood groups O positive was significant. Similarly, In 
Iran, O+ group was the comments blood group appeared 
with frequency of 665,943 (32.8%), and only one O- with 
frequency (0.00004%) was the lowest among 2,028,086 
blood donors in Tehran Blood Transfusion Center during 
2005-2011.28In Sudan, especially in Gabon, the relation 
of syphilis

and blood group appeared with counterproductive, 
where prevalence of syphilis appeared in blood group O 
(58.9%) out of 4744 blood donors.2 In Europe, France 
for example, frequencies of ABO was 45.0% in blood 
group A followed by 43.0%, 9.0%, and 3.0% in blood 
group O, B, and AB respectively.29 In all studies in 
addition to our study AB blood group is the lowest for 

positive prevalence of syphilis. Most blood donors in 
this study from male and represent 1208 (98%) while 
female represent 25 (2%), because most donors was 
from male, this result similar to another study found that 
98% of their donors were male,30 In a study performed in 
Thi-qar province also found the infection with syphilis 
in male was 94.5% while in female was 5.5% from 
200 cases out of 28287 blood donors in blood bank in 
Al- Nasiriya and blood bank in suq Al-Shiok, Refaei, 
and Al-Shatra.25 In Iran, most blood donors were from 
male in 9918 (95%) and 558 (5%) were female.28 
Seroprevalence of syphilis in this study was 0.69% 
apparently equal to seroprevalence among Al-Nasiriya 
province blood donors were 0.71% ,25 in Pakistan blood 
donors were 0.75%,31 and appeared 0.85% among 
Indian donors,32 and 1.2 % among Nigerian donors.33 
In Israel the prevalence of syphilis was 47:100,000 
donors.34 In Sharjah, United Arab Emirates, out of 20670 
expatriates from both sexes male and female, only 105 
(0.51%) appeared with positive prevalence of syphilis 
and those were from India, Pakistan, and Bangladesh 
ethnicity.5 Study performed in India in 2012 recorded 
198 (0.2%) seropositive for syphilis out of 104925 blood 
donors. In Tahran, seroprevalence of syphilis was 212 
(0.010%) through period from 2005 to 2011.28 In Sudan 
Seroprevalence of syphilis was 77 (1.6%) from 4744 
blood donors.2 Chengdu in China recorded 20,510 cases 
of blood donation infected with syphilis out of 2,100,071 
in Chengdu blood center during period from 2005-
2017, rate of syphilis in 2005 was 0.88% and showed 
increased rate of the infection in 2017 where it reached 
0.98% and it was thought due to many risk factors such 
as: multiple sexual partners, commercial sex, razor 
reuse, ear piercing, tattoo, and sometimes the condom.9 
In summary, a significant association between syphilis 
and ABO groups was found among blood donors.

Conclusion

Our study showed increased in prevalence of 
syphilis among blood donors in Baghdad province the 
center of Iraq country as a result of Iraq’s opening up to 
neighboring countries, expatriates enter without health 
oversight, and even on the people of the country since 
2003, the beginning of openness our society on other 
societies. Blood safety is required in all blood donor 
banks in Iraq to control blood transfusion. 
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Abstract

This paper is focused application on the histomorphological and morphometrical differences of the kidneys 
of two species (Sturnus valguris and Columba livia ) belong to different orders varied in climate. Our study 
used 30 birds divided into two equal groups; first was 15 starling birds (Sturnus valguris) and the second 
group consisted of 15 pigeon (Columba livia). The current study showed morphological results of kidneys 
in both birds, where appeared differences between kidneys. In starling’s kidney was described square shape 
with fused left and right kidneys, either pigeon’s kidney was divided in to three lobes (cranial, middle 
and caudal) with elongated-like. The present study was revealed Mean measurements. The study recorded 
length of starling’s kidney was (4.43±0.12cm), while weight and volume were recorded (3.75±0.05g) and 
(2.28m±0.04cm³) respectively, while in pigeon was kidney length (5.45±0.12cm), weight of kidney was 
(4.85±0.02g) and volume about (2.21±0.06cm³). Microscopic results were included in two species, the renal 
cortex which made up the majority of the kidney, while small region of kidney called medulla. Our study 
was different impatience between starling’s bird and pigeon kidney about renal corpuscles, where the study 
showed the bowman’s space in starling bird was wide from pigeon. The study observed significant statistics 
analysis. Mean measurement was (10.64±0.02µm) and (8.65±0.04µm) in bowman’s space, while mean of 
the glomerulus capillaries and renal corpuscles of pigeon was a larger than starling’s bird (47.54±0.11µm), 
(26.60±0.12µm),(56.55±0.12µm) and (37.41±0.11µm) respectively. Also the present work was recorded 
significant statistics analysis during calculation the number of renal corpuscles in 1 mm² in starling bird 
kidney was more than that in the kidney of pigeon (20.25 ± 0.23µm) and (16.42 ± 0.01µm). 
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Introduction

There are more than (8755) faction of the birds 
distribution around the world. These are birds different 
in strain, order and nature of the diet [1]. The starling 
birds (Sturnus valguris) are considered a seasonal birds 
during winter, while the pigeon (columba livia) are 
domestica birds in Iraq and other countries along year 
[2]. The kidneys are important organ inside the living 
organism during mammalians, birds and fish, and 
which have been many functions for the maintaining 

of continuance life, the kidneys do not affect nature of 
external factors such as the environment by providing 
a balance the body fluids during parts of nephrons, 
homeostasis, osmolality, ionic content, pH and finally 
ridding of metabolic waste materials outside the body 
[3]. The birds are probably affected due to climatic 
condition for semi desert areas may lead to adaption 
characteristics of these birds [4]. Anatomically, the 
kidneys of birds include left and right kidneys which 
are located symmetrically in pelvic region one on either 
side of the vertebral column [5]. Generally, the kidneys 
shape of avian are different from bird to other bird 
according to kind or strain, there are three lobes division 
into cranial, middle and caudal during left and right 
kidney [6 and7]. Histologically, the kidney of birds have 
been nephrons are dividing into cortical (reptilian) type 
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which is a shortest type and locate in renal cortex more 
numerous, but lack henel’s loop, whereas, the second 
nephrons named medullary (mammalian) type, it has a 
longest type and has henel’s loop, this type of nephrons 
is less numerous than cortical nephron and extended to 
medulla [8 and 9]. Always all studies have been published 
about mammal kidneys, while comparative studies were 
recorded a few for avian kidneys. The current study is 
aimed to investigate comparison between two types of 
birds, first is called starling (Sturnus valguris) and other 
called pigeon (columba livia) depending on climate 
differences of their kidneys. 

Materials and Methods

Thirty birds were used in our study. These birds were 
divided into two groups, the first group was included 
15 bird of starling species (Sturnus valguris) and the 
second group was 15 pigeon (Columba livia). All birds 
were bought from Ghizzel market of Baghdad. The birds 
are put inside cages in the animal house in college of 
veterinary medicine of Baghdad University. The birds 
and pigeon were sacrificed after give injection sodium 
pentobarbitone (70 mg/kg) at intra muscularis [10]. We 
fixed the specimen on dissected board for dissection, and 
later we are done mid-line incision in abdomen region 
and after that we washed viscera of bird by distill water 
for removing the blood and other adheres particle. After 
that, we removed the internal viscera from the body to 
clearance of the kidneys organ for the comparison. The 
study are measured the length, weight and volume of 
kidneys, the length are taken by digital caliber, but the 
weights of bird were measured via sensitive electron 
balance, whereas the volume are measured by using the 
volumetric cylinder. For histological measurements, 
the study were used bouin’s fixative to keep the kidney 
samples. Both birds were dissected for histological 
technique. Slides were stained by Hematoxylin and 
Eosin for general structure and Periodic Acid Sschhiff 
[11]. 

Results and Discussion 

In morphological results of kidneys in both birds, the 
macroscopic sections were appeared differences between 
starling’s kidney(Sturnus valguris ) and pigeon’s kidney 
(columba livia), where the study described starling’s 
kidney square in shape and fused left and right side (fig.1). 
Whereas in pigeon was elongated–like and divided into 

left and right kidney with subdivided lobes. These lobes 
were included cranial, middle and caudal divisions 
(fig. 2). This result was parallel with [12 and 13]. whom 
said that the kidneys of quail and sparrows consisted 
of a large caudal, a small middle and a cranial part and 
conflicted with kidney’s starling in our study. The study 
was revealed macroscopic measurements, mean length 
of starling’s kidney, weight and volume were recorded 
(4.43±0.12cm), (3.75±0.05g) and (2.28m±0.04cm³) 
respectively, while in pigeon, mean of length was 
(5.45±0.12cm), weight of kidney was (4.85±0.02g) 
and volume about (2.21±0.06cm³). In histological cross 
sections, the study showed renal that kidneys of birds 
included the renal cortex which made up the majority 
of the kidney, while small region of kidney was called 
medulla (fig.3 and 4). These results were accepted with 
[7]. The renal cortex has the reptilian (cortical) nephrons 
without henel’s loope while in medulla contain the 
mammalian type of nephrons with loop of henle (fig.5 ). 
These results were not corresponding with that [14] whom 
reported that fish no have henel’s loop, subsequently that 
fish kidney included reptilian nephrons only. Our study 
was proved the differences between starling’s bird and 
pigeon about renal corpuscles, where the study recorded 
the bowman space of renal corpuscle in starling bird was 
wide from pigeon, while the glomerulus capillaries of 
pigeon was a large than starling’s glomerulus capillarie. 
This result was aimed to nature of bird life and seasonal 
condition. These results accepted with whom that [4] and 
different with that said in [3]. Also the present work was 
appeared that the renal corpuscles of two species of birds 
contain on an outer and inner layer of Bowman’s capsule 
separated by Bowman’s space from a centrally located 
glomerulus and podocytes which boundaries in inner 
layer of bowman’s capsule, so the study showed during 
magnifying macula densa was prominent cells which 
appeared nearly between proximal and distal convoluted 
tubules as shown in the results. The current study showed 
renal tubules (proximal, distal and collecting) and 
collecting duct during cortex and medulla (fig.6). These 
results were accepted with whom said that [15] which 
described renal tubules and collecting duct in Quail and 
Green- Winged Teal. Our work recorded significant 
statistics analysis during calculation the number of renal 
corpuscles in 1 mm² in starling bird kidney was more 
than that in the kidney of pigeon (20.25 ± 0.23µm) 
and (16.42±0.01µm) respectively. Mean measurement 
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of renal corpuscles was (37.41±0.11µm)in starling, (56.55±0.12µm) in pigeon, but glomeruli capillaries were 
(26.60±0.12µm) in starling and (47.54±0.11µm) in pigeon. Also the study recorded significant analysis during mean 
measurement of bowman’s space in two species, where was (10.64±0.02µm) in starling kidney and (8.65±0.04µm) 
in pigeon kidney. 

Fiqure (1) : ventral view of the starling bird shows fused kidneys ( yellow arrow) and lungs (blue arrow) . 

Figure (2) : ventral view of the pigeon shows the right & left kidneys divided into :cranial lobe (yellow 
arrow), middle lobe (green arrow),caudal lobe (red arrow)and lungs (white arrow). 
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 Figure (3): histological section of pigeon kidney shows renal cortex (C),medullary cone (M), renal 
corpuscles (small black arrow) and inter lobular blood vessel (red arrow) ,H&E 100x stain 

Figure(4):Histological section of starling bird renal cortex shows renal corpuscles, bowman capsule(yellow 
arrow), glomeruli capillaries(black arrow),wide bowman space(blue arrow)and proximal renal 

tubules(redarrow), PAS 400x stain. 



Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4      1711

 

Figure (5): histological section of pigeon kidney medulla shows collecting ducts (CD)with lining simple 
cuboidal epithelium (blue arrow)& Collecting tubules (CT) with lining simple cuboidal epithelium, H&E 

1000x stain

Figure(6): histological section of pigeon’s kidney cortex shows renal corpuscle (Bowman’s capsule) (blue 
arrow), glomerulus capillaries(large black arrow), narrow Bowman’s space(BS), Podocytes(small black 

arrows), distal convulated tubules(DT) &Macula densa (curved arrows) H&E 1000x stain. 
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Conclusions 

1. Pigeon’s kidney had good developed nephrons 
represent from renal corpuscles (glomerulus ,bowman’s 
capsule and bowman’s space).

2. Starling’s bird had less capacity of the kidney 
than pigeon due to seasonal condition of their birds.

3. Pigeon were more adaption than starling birds 
therefore that pigeon can live in any climate. 
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Abstract

Covid-19 pandemic is a reality that has a big impact on all aspects of people’s lives, whether economic, 
social, cultural, or legal elements. In the face of this extraordinary situation, social change becomes an 
inevitable necessity. However, this big challenge is not something that is easy to deal with. Various problems 
in the community arise and become anxious together as a nation. Through this study, an understanding is 
obtained that to face the Covid-19 pandemic situation in the midst of this new normal order, to deepen the 
role of Indonesian social capital of Pancasila. The study of legal sociology is deemed capable of revealing 
legal reality, social changes in the pandemic era and how we renew law in the middle of a pandemic will be 
well read and produce good judicial choices in the midst of Covid-19 pandemic.
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Introduction

The Covid-19 pandemic in the world has entered a 
disturbing point. Almost all countries have been infected 
with a pandemic, which until now has claimed hundreds 
of thousands of lives and made the earth’s population stop 
their activities outside the home to prevent transmission 
of the virus. Various policies related to the strategy of 
suppressing massive transmission are taken in various 
countries by means of lockdown policies or also social 
or physical distancing in various models, such as the 
large-scale social restriction (PSBB) implemented in 
Indonesia. In line with the strategy taken, humans are 
active in their homes through the concept of Work from 
Home (WFH) or also Study from Home (SFH), which 
is very popular lately. However, among the efforts 
to overcome the transmission of Covid-19, various 
problems ensued. Problems that occur in various sectors 
of national life are our common concern to date, both in 

terms of health, economic, social, political, cultural, legal 
and others. The Covid-19 pandemic turned out to have 
such a broad impact in various sectors, even though the 
economic sector was the hardest hit from the existence 
of the Covid-19 pandemic. Based on data collected, for 
workers who were laid off and laid off more than 1.5 
million, of this number 90 percent were laid off and 10 
percent laid off. A total of 1.24 million people are formal 
workers and 265 thousand informal workers1.

At present, in the context of the dynamics of life 
that is so fast due to the Covid-19 pandemic, the pattern 
of applying the normal order has only become a choice 
realized by the Government of Indonesia and in some 
countries in the world. Policies that are not easy to take, 
but must still be done because the application of this 
new normal order is our peaceful efforts towards all the 
problems faced by the Covid-19 pandemic. The term or 
word The New Normal Order appears at least popular, 
since the Covid-19 pandemic. That is why this study 
focuses on the dynamics of major changes taking place 
in Indonesia as a result of the Covid-19 pandemic. The 
study includes the pre-pandemic Covid-19 period which 
can be called normal, when the pandemic takes place, 
can be called an abnormal period, as well as various 
strategies towards a new situation commonly called the 
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The New Normal. Therefore, as efforts to combat the 
Covid-19 virus approach a turning point, when together 
we welcome a new normal order in social, national and 
state life, a shared awareness is needed to ground the 
Pancasila, rebuild Indonesia and rebuild the law. So 
that we will together win the whole series of ‘battles’ 
against Covid-19. The new normal order requires a joint 
commitment of all citizens to re-earth the Pancasila, 
rebuild our Indonesia and renew our law, so that we can 
pass this ‘test’ by joining hands together, in line with the 
ideals of Pancasila. The study will present an analysis 
of issues of how is the sociology of law as a means of 
examining the reality of the current Covid-19 pandemic, 
and how do to ground the Pancasila as a solution in the 
midst of the Covid-19 pandemic. 

Legal Sociology Perspectives on the Situation 
before Covid Pandemic 19

Since the beginning it has been confirmed that 
the optics used is legal sociology. This optics sees the 
law not only as a normative document, legal laws, 
rules/norms and principles, but also as a socio-cultural 
phenomenon2,3,4. The sociology of law takes a position 
by ratifying the concept of law and thereby ratifying 
state law, so as to be able to incorporate various forms 
of order into its area of observation5,6. Covid-19 made 
all government officials, especially the medical staff, 
all citizens faced with situations of fear and even panic. 
It is no exaggeration to say that during the Covid-19 
pandemic, the country seemed to be turning back, “back 
to zero”. 

Since confirming the Covid-19 pandemic, various 
regulations have been issued as a form of resistance 
against the pandemic. The regulations are contained 
in Government Regulations (PP), Presidential Decrees 
(Keppres) and Perppu. Can be called for example: 
(1). Government Regulation in Lieu of Law (Perppu) 
Number 1 of 2020 concerning State Financial Policy 
and Financial System Stability for Handling Covid-19 
Pandemic and/or In Order to Face Threats that Harm 
National Economy and/or Financial Stability, (2). 
Indonesian Government Regulation 2020 which 
stipulates Large-Scale Social Restrictions (PSBB) in the 
Context of the Covid-19 Handling Acceleration. 

The PSBB policy covers school entertainment, 
workplaces, religious activities, and activities in public 

places or facilities. The PSBB is determined by the 
Health Meteri to the Regional Government by taking 
into account the provisions stipulated in Law No. 6 
of 2018 concerning Health Quarantine, (3). Republic 
of Indonesia’s Presidential Decree No. 11 of 2020 
concerning Stipulation of Public Health Emergency in 
Covid-19. The President designates Covid-19 as the 
type that gives rise to Public Health Emergencies. From 
the stipulation of this Health Emergency, the President 
then issued various policies on the free of electricity 
tariffs to increase the number of recipients and the 
amount of social assistance funds to the community, 
(4). Decree of the Minister of Health Number HK. 01. 
07/Menkes/239/2020 concerning Large-Scale Social 
Restrictions in DKI Jakarta. 

The emergence of these various regulations is a step 
by the government against the Covid-19 pandemic. This 
step was followed by the issuance of: (1) Decree of the 
Minister of Health No. HK.02.07/Menkes/328/2020 
concerning Covid Prevention and Control Guidelines 
19 in Office and Industrial Workplaces to Support 
Business Continuity in Pandemic Situations, and (2) 
Circular Letter (SE) No. HK.02.01/Menkes/334/2020 
concerning Covid Transmission Prevention Protocol 
19 For Officers Who Carry Out Duties. It is suspected 
that at the time of the pandemic and at the end of the 
pandemic, the complexity of the problems that appeared 
and the unknown when they ended was very complex. 

Legal Reform Towards a New Normal

In addition to the term legal also known the term 
legal development. The two terms are often used 
interchangeably to refer to the same meaning. Legal 
reform as part of social policy is a rational effort taken 
to overcome social problems. In the context of the 
Webinar, namely the social problems that arose during 
the Covid-19 pandemic to the social problems at the 
end of the Covid-19 pandemic. The main objective is 
the achievement of justice, certainty and benefits for 
the life of society, nation and state9. In other words it 
can be said that legal reform is aimed at achieving the 
welfare/protection of the community both when the 
Covid-19 pandemic lasts until the end of the Covid-19 
pandemic. Based on the idea of state of law, it is always 
constructed as a regulator of all aspects of life. This 
kind of construction is always dominated by. Even if 
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it is not dominated, we actually still find other orders 
outside the country’s legal order. In addition to the legal 
order (state) we know the order outside of it, for example 
religious order, decency, and habits. All three, living and 
simultaneously contributing to give order to society. 10 

Legal reform includes renewing legal concepts, 
renewing basic ideas, renewing ideas, and renewing 
insights that are recognized by the term paradigm. Legal 
reform should include legal system reform (legal system 
reform), so that it involves legal substance renewal, legal 
structure renewal and legal culture renewal11. Renewal 
of the legal substance must be seen as reorienting and 
reforming the law to conform to the socio-philosophical, 
socio-political, and socio-cultural values of the 
community, all of which are part of the activities of 
grounding the Pancasila.

Legal reform has so far been more heavily biased 
towards the priority of the legal substance, so that 
lawmaking is more advanced than the other two elements 
of legal reform, namely structure and culture. There is 
what is called over regulation, which prioritizes the form 
of the function of law. Legal updates can be broken down 
into macro related coverage and micro related fields. 
Referring to Parsons cybernetics, legal reform should 
be able to adapt or compromise on cultural, political, 
social, political and economic aspects, so that legal 
reform towards the new normal order should be directed 
towards the adoption/compromise of cultural, social 
interests. economics and politics. Referring to Schuyt, 
we prefer the legal function as a means of melting conflict 
(conflicttoplossing) rather than as an act of strengthening 
the occurrence of further conflict (conflictversterking). 
Similar to Philipe Nonet and Selznick’s thoughts, we 
choose the type of law that is responsive, not the type 
of law that is autonomous especially the repressive 
type. The responsive type views the law as a means 
of service and response to social needs/aspirations, 
with its characteristics including justice as the basis 
of legal legitimacy, policy subordination, discretion 
recommended and goal-oriented12. 

Towards a New Normal Order

Actual information about the development of the 
Covid-19 pandemic in Indonesia can be seen in the 
following data from covid-19 sufferers in Indonesia: 
57,770 people died, 2,934 died, 29,291 were cured 

and 25,595 healed according to updated data at July 
1, 2020. Based on these data, it means that Covid-19 
transmission is not over. Efforts in that direction are 
always endeavored so as to arrive at the new normal. To 
arrive at the situation called The New Normal, there was 
an endless governmental effort. The government should 
provide infrastructure for a new order. The new word 
does not mean an order that did not exist. but returned 
to the original order with improvements, which was not 
added and so on. 

To go to a new order through the law, it is necessary 
to analyze society not only in the traditional way based 
on the methods that have always been well established 
and that is a normative-positivistic perspective. This 
way, for example, we do not see from the aspect of the 
formal form it must be more on its function. here we 
need a truly functional product that is able to integrate 
the community’s autonomous forces based on Pancasila 
values. Some methods that have been used by the 
community to fight Covid Corona should also be taken 
into account. In the hustle and bustle of regulations issued 
by the state, we also witness the autonomous forces of 
the people to build towards The New Normal. In some 
places, for example, we witnessed how village youths 
guarded their villages to carry out physical and social 
distancing, limiting physical and social distance. Even 
though sometimes it is “excessive,” village youths have 
been guarding the “in and out” posts of their village. For 
the sociology of law, what is done by the village youths 
is a uniqueness that illustrates the workings of social 
forces in the community13.

The need for state law is not just a matter of form/
procedure but rather of a function aspect. That is, 
functional law for the community. Following Talcott 
Parsons’ thinking, that is a law capable of carrying 
out the integration function. The preferred regulatory 
model is the loose regulatory model, commonly called 
the sociological model, not the coercive and detailed 
regulatory model, commonly called the legalistic model. 
With a sociological model, social forces and values 
loaded can work together with state law. Sociological 
model, can be appointed as one way to ground the 
Pancasila into actualized in law and its enforcement. 
The sociology of law sees the community as having the 
potential to autonomously develop their own orderly 
society. Grounding Pancasila, means also grounding the 
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autonomous potential of the community. Here there is 
a relationship between the grounding of Pancasila and 
legal reform, namely as a model of actualizing Pancasila 
through state regulatory policies. 

Conclusion

The Covid-19 pandemic, caused community 
abnormalities. Regulations, policies carried out so 
far have also caused problems, so that it appears how 
complex the problems that arise in the community. 
These abnormalities, differ from the period before 
the Covid-19 pandemic, which is relatively more 
normal. The normality of society is achieved because 
of the autonomous forces that exist in the community 
itself. These autonomous forces are religious norms, 
decency, habit and law. Religious norms, originating 
from God’s revelation, decency hold on the ideas that 
must be realized, the habit of holding on to reality and 
legal norms concocting ideas and that reality. Various 
attempts were made to return to normal, even back to the 
new normal order which is usually termed as The New 
Normal. A new normal order does not mean denying the 
old and existing normality but rather adding to the less 
and/or perfecting. 

From the optical sociology of law in achieving a 
new normal order the main priority is the restoration of 
social order, so that people are able and survive to meet 
their needs. Even the sociology of law is not the only 
one that can be used, proposing ideas, namely to revive 
autonomous social forces in society by re-enacting the 
Pancasila, the reform of Indonesian law. Legal reform is 
not only in the aspect of substance, but also in structure 
and culture, not prioritizing law as a form, so that it is 
able to go to law that is functional, has the ability of 
integration mechanisms, is responsive, not autonomous, 
especially repressive. 
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Abstract

The aim of this studsy is to diagnose bacterial strains in hospitals by the 16SrRNA gene and to know the 
variation of the nucleotide sequence. The study of bacteria in hospitals is of great importance to identify the 
extent of change in these species and their resistance to antibiotics. This indicates that these bacteria have the 
ability to change or obtain new variants to be able to resist antibiotics. In this study, samples were taken from 
different locations of the Ramadi Teaching hospital for women and children and were cultured on different 
media. They were also stained and examined under light microscopy and some biochemical tests were 
conducted. Pure colonies were obtained after re-culture and then extracted the DNA from the 16 isolated 
samples and measuring its concentration. Using the specific primer for 16SrRNA genes, the samples were 
amplified by a PCR and the size was shown to be 1500 bp. The unknown bacteria were sent to the sequence. 
Some samples showed variations in comparison with the data presented by NCBI. This is evidence of some 
variations shown by bacteria to overcome antibiotics and increase their severity and spread in hospitals, 
whether in kitchens, emergency or preterm infants, as well as laboratory staff and lab equipment.
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Introduction

Nosocomial infections are as well-known as hospital-
acquired/associated infections and common problem 
that increases the duration of stay hospital, hospital 
cost often affects patients’ quality of life, survival, and 
response to therapy [1,2]. It is an infection acquired by 
the patient length a hospital stays. Lately, a modern 
term is used, “healthcare-related infections” this term 
used for the type of infections give rise to by a lengthy 
hospital stays, and it accounts for a major risk factor for 
serious health issues leading to doom [3]. Patients’ food 
is prepared in the hospital kitchen and is then distributed 
throughout the wards also the worker in hospital kitchen 
[4]. Patients are more prone to infections in comparison 
to healthy individuals [5]. Even length of hospitalization 
can be influenced by factors such as undernourishment, 

food poisonings, and hospital infections [6]. Invasive 
devices such as catheters and ventilators employed in 
modern health care are associated to these infections 
and factors such as critical origins, not enough cooking, 
keeping at improper temperature, and lack of personal 
hygiene are important factors in the incidence of food-
borne diseases [7]. There are statistics showing that out 
of every 100 patients receiving treatment in hospitals, 
seven in developed countries and ten in developing 
countries can acquire one of them related to healthcare 
infections [8]. Therefore, spread or outbreak of 
microorganisms in hospitals can result in more serious 
outcomes for patients [9]. So, one of the principal goals 
of hospitals is the provision of healthy food for patients 
who are susceptible to infections and complications [10]. 
Nosocomial infections appeared prior to the buildup 
of hospitals and became a health problem through the 
prodigious antibiotic era. Because of these infections, 
not only the costs until the use of antibiotics increased 
with extended hospitalization and lead to increase 
the resistance against the antibiotic. Studies behave 
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in various regions of the world show that in North 
America and Europe 5%-10% of all hospitalizations 
result in nosocomial infections, while South America, 
Africa, and Asia exhibit exceed 40% hospitalizations 
with these infections [11]. The most common types of 
nosocomial infections include bloodstream infections, 
catheter-associated urinary tract infections, surgical site 
infections which lead to happen the gangrene, ventilator-
associated pneumonia and lastly the food poisoning. [12]. 
The aim of this paper is detection of variation for some 
nosocomial bacteria isolated from Ramadi Teaching 
Hospital for Women and Children.

Materials and Methods

Sample Collection and Bacterial Identification

In the period from May 2018 to July 2018 collected 
forty sample from the food utensils, work surfaces and 
their contact surfaces as well as hands, work clothes, 
cutting boards and submitting food place. Total of 40 
samples were collected aseptically in sterile disposable 
containers. Specimens were labeled and transported to 
the microbiology laboratory. The smears were streaked 
on MacConkey, Nutrient and Blood agar and all dishes 
were incubated at 37°C for 18 to 24 hours. Whole isolates 
were identified utilizing for biochemical test use Simone 
citrate agar, Kligler iron agar, Trypton broth, Catalase 
reagent and IMVIC test. After biochemical tests sixteen 
sample sent to diagnosis by the molecular method for 
detection 16S rRNA gene. 

DNA Extraction

Genomic DNA was extracted from the samples 
was isolated from hospital using (DNA mini kit that 
was supplied by Promega DNA extraction kit, USA) 
according to manufacturer’s instructions. 

Quantitation of DNA

Quantus florometer was used to detect the 
concentration of extracted DNA in order to detect the 
goodness of samples for downstream applications. For 
1 µl of DNA, 199 µl of diluted Quanty Flour Dye was 
mixed. After 5min incubation at room temperature, 
DNA concentration values were detected. 

PCR Amplification: 

The 16SrRNA gene was amplified using primer 

Forward 27F (5`-AGAGTTTGATCCTGGCTCAG-3`) 
and primer Reverse 149 2R 
(5`-TACGGTTACCTTGTTACGACTT-3`) [13]. The 
PCR amplification is performed in a total volume of 
25μl containing 2 μl DNA, 12.5 μl Master Mix PCR 
(intron, Korea), 1μl of each primer 10 pmol and then 
nuclease-free water is added into a tube to a total volume 
from 25μl.

The Polymerase Chain Reaction program conditions 
were as follows: initial denaturation at five minutes at 
95°C followed by thirty cycles of denaturation 95°C for 
30 seconds, annealing at 60°C for 30-minute, extension 
at 72°C for one minute and the last extension of 72°C 
for 7 minutes. The PCR products were separated on 
1% agarose gel. The gel is left to run for 90min with a 
70volt/65 Am current. After PCR amplification, agarose 
gel electrophoresis was adopted to confirm the presence 
of amplification. PCR was completely dependable on the 
extracted DNA criteria. 

Sequencing: 

The sequencing of 16srRNA gene was performed at 
Macrogen Inc. using their ABI 3730xl genetic analyzer. 
Homology search was conducted using BLAST program 
which is available at the National Center Biotechnology 
Information (NCBI) online at http://www.ncbi.nlm.nih.
gov and Bio Edit program. 

Results and Discussion

Samples were isolated from various locations of 
Ramadi Educational Hospital for women and children 
(kitchen, preterm, emergency, lab, baby incubator, 
and some kitchen staff). After the isolation process, 
samples were taken to the laboratory and cultured on 
different media for the initial isolation and then cultured 
on enrich and differential media such as the blood 
agar medium, MacConkey agar, and the mannitol salt 
agar. It was observed that there was a variation in the 
colonies through the morphology and then was stain 
and examined under the optical microscope were some 
colonies appeared negative and some positive between 
the bacillus and coccus. The results of the biochemical 
tests showed variation between samples when we used 
the IMVIC test. 

DAN Extraction
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All sixteen sample activated on blood agar and extracted the DNA by Promega kit and measured the concentration 
by Quantus Florometer show table 1. 

Table 1: DNA Concentration (ng/µl)

Sample Concentration Sample Concentration

01 20 09 20

02 30 10 20

03 33 11 22

04 40 12 23

05 25 13 40

06 20 14 25

07 25 15 23

08 30 16 22

PCR Amplification

The electrophoresis results showed that the size band was 1500 bp using the ladder 1500bp after stain by 
Ethidium bromide in seen as fig. 1. 

 

Fig.1: Results of the presence of 16SrRNA gene of Unknown bacterial species were fractionated on 1% 
agarose gel electrophoresis stained with Eth. bro.



1722      Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4

Sequence Alignment of 16SrRNA Gene 

The results of sixteen samples after send to sequence 
showed variation between the samples [14], the first 
sample Pantoea calida isolated from the lab, kitchen 
and emergency showed three variations all the variation 
(Transition) and the Second sample Enterobacter 
hormaechei isolated from lab, kitchen, preterm and 
chamber 1 showed two variation (Transition) table 2. 
While the other sample isolated from kitchen and lab 
Pseudomonas putida also show two variations (Insertion) 
and the Kocuria sp. isolated from kitchen and emergence 
and showed one variation (Transversion) table 3. Tenth 
sample Micrococcus luteus from all location in the 
hospital and showed one variation (Transversion). 
Also, the eleventh sample Rothia sp. gives the one 
variation (Transition) isolated from all location table 4. 
Staphylococcus pasteuri was prevalent in the all location 
and shown one variation (Transition). The fifteenth was 

Staphylococcus saprophyticus isolated from emergence, 
lab and kitchen shown one variation (Transition). Lastly, 
the Lelliottia amnigena was isolated from the clothes 
kitchen staff and show three variations first (Insertion) 
and two (Transition) table 5.

The samples 5,6,7,8,9,12 and 14 Rothia sp., 
Planococcus sp., Lysinibacillus sp., Staphylococcus 
haemolyticus, Staphylococcus pasteuri, [Brevibacterium] 
frigoritolerans and Bacillus aryabhattai subsequently 
don’t show any variation in sequence. 

Submission of Local Iraqi Isolates in NCBI 

The16SrRNA gene was registered after the 
correspondence of NCBI and obtain accession number 
for the 1 and 16 sample. https://www.ncbi.nlm.nih.gov/
nuccore/MN209789.1/ and https://www.ncbi.nlm.nih.
gov/nuccore/MN215912. 

Table 2: Represent Type of Polymorphism of 16srRNA Gene from Pantoea calida and Enterobacter 
hormaechei

No. Type of substitution Location Nucleotide Seq. ID

Isolate1 

Transition 38 T>C

 LC192167.1 Transition 798 C>T

Transition 806 G>A

Isolate 2
Transition 402 A>G

CP017180.1
Transition 1081 T> C

Table 3: Represent Type of Polymorphism of 16srRNA Gene from Pseudomonas putida and Kocuria sp.

No. Type of substitution Location Nucleotide Seq. ID

Isolate3
Insertion 52 - > A

AY395005.1
Insertion 1402 -> T

Isolate 4 Transversion 924 C>A KX417302.1
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 Table 4: Represent Type of Polymorphism of 16srRNA Gene from Micrococcus luteus and Rothia sp.

No. Type of substitution Location Nucleotide Seq. ID

Isolate10 Transversion 1064 A>C MH489048.1

Isolate 11 Transition 1383 G > A KU884343.1

Table 5: Represent Type of Polymorphism of 16srRNA Gene from Staphylococcus pasteuri, Staphylococcus 
saprophyticus and Lelliottia amnigena

No. Type of substitution Location Nucleotide Seq. ID

Isolate13 Transition 456 T>C MN004821.1

Isolate15 Transition 230 G > A MK205161.1

Isolate16

Insertion 9 -> A

KM114915.1Transition 1192 A>G

Transition 1241 T>C

Conclusion

We conclude from this research that the infection of 
patients to hospital bacteria is a serious risk to the patient 
because it possesses resistance to most antibiotics by 
acquiring methods through which to change the sensitivity 
of antibiotics of the important methods conjugation and 
transduction. Sequencing results showed that there were 
variations in the nucleotide sequence of some bacterial 
isolates isolated from the hospital compared to NCBI 
results.
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Abstract

Five experts validated the contents of the tools and tested for reliability, using Cronbach’s alpha, the 
tool correlation coefficient was 0.79. The majority of participants (74.46%) were in the age group of < 
30 years. More than half of the studied subjects (59.57) are male. The majority of them have BSc and 
about 70.21% work experience for more than five years. Only 72.34% of them had not attended any form 
of workshops about Triage. 70.2% of them knowing the purpose of triage, 91.2 % know color used in 
nonurgent situations, while 91.5% not know the time of Triage.93.6% of them not know the importance of 
urine analysis in the triage unit. The majority of them (80.90 %) strongly agree that hospital Triage is good. 
knowledge about triage is a key in triage decision making. The study findings revealed that there were still 
deficits in the triaging knowledge and skills of nurses. 
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Introduction

Over the last years, the number of patients entering 
emergency departments has increased in developed 
high-income countries, but also in low-income countries, 
partly due to self-referrals, leading to the overcrowded 
emergency department (1).This elevated amount of 
patients visiting the emergency departments can effect 
on healthcare quality by channeling funds to people 
with possibly less requirements for emergency care (2). 
It raised the need for an urgent scheme that prioritizes 
patients. In their emergency departments, many hospitals 
in low-income countries lack a formal triage system 
(3). Triage is a method used to assess the extent of the 
disease or injury and to prioritize patients, according to 

medical care needs, regardless of their influx order or 
other factors like race, age, or socioeconomic status (4).

The mortality rate in hospitals may be increased. 
The reason triage is one of the vital elements for offering 
effective care in emergency rooms, and the death rate 
of patients has been reported to decline (5). This study 
examined the level of knowledge, nursing duties, and 
quality of services of nurses working in the Triage Unit 
at Health Care Centers and Al- Dawadmi Hospital. 
Because Al- Dawadmi hospital receives patients from 
many villages near it, the triage process in this hospital 
is effective to assure the best care in the emergency 
circumstances.

This study aimed to (1) determines the level of 
knowledge and nursing duties regarding Triage. (2) 
Assess the relationship between attending workshops 
and the level of nurses’ knowledge about triage.
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Methods

Study Design: Cross-sectional Descriptive design. 

Setting:

The study was carried out in the Emergency 
Department in Al- Dawadmi Hospital Riyadh, Saudi 
Arabia. 

Sources and Methods of selection of participants: 
The total numbers of active members of the nursing staff, 
working at the Emergency Department study subjects’ 
number is 47 participants. 

Variable: Level of knowledge in relating to 
attendance of workshop, work experience relating to 
level of education, quality of services and, nursing duties 
in the triage unit. 

Diagnostic criteria, participant selection, are active 
members of the nursing staff, Saudi and Non-Saudi, 
male and female nurses; working at the emergency Unit 
for more than three months.

Data sources: Data collection instruments which 
consisted of three parts: the first tool consisted of 
Socio-demographic data, including demographic data. 
It includes five questions such as age, gender, the level 
of education, working experience at the emergency 
department and, attended workshop about the triage. 
The second tool - consisted of two parts. First partto 
assess general knowledge of nurses in the emergency 
department aboutthe triage, it contains six questions.
The second one about Canadian and,Acuity Scale 
colors.It provides nationally consistent standards for the 
maximum time patients are considered safe to wait for 
the emergency care, which includes categories of colors 
and maximum waiting time.Tool three, including four 
questions about Quality of Triage services.Most of these 
are presented in multiple - choice answers, which may 
be quickly answered by ticking the appropriate boxes. 
Each one needsonly one response and every response 
will be considered as one.

Bias: A pilot study was carried out on the number 
of seven nurses that was 7% of a potential sample size 
to test the clarity and simplicity of the study tools. The 
necessary modification was done in tools and, subjects 
who shared in the pilot study were excluded later from 

the study sample. The Cronbach alpha test was applied 
to determine the reliability of the scale. The Cronbach 
value was 0.79.

Study size: Saudi and Non-Saudi, male and female 
nurses; working at East and west Al- Dawadmi clinics 
and the emergency department for more than three 
months, 47 participants returned out of 100 surveys sent, 
which gives 47% response rate. 

Procedure

Data was collected over a period of February10 
to April10, 2019. All staff members, male and female 
nurses who are currently working in the emergency 
departments Al –Dawadmi hospital were part of the 
survey. The researchers asked the nursing director for a 
list, email and, contact number of the nurses working in 
their department. Then the researchers were contacted 
with the staff and asked for the convenient time for 
discussion with them the objective and rationale of the 
study, those who would voluntarily agree to participate 
in the study were asked to sign the informed consent. 
The participants were given enough time to answer the 
questionnaire and, once they finished answering, they 
contacted the researchers or put in a sealed envelope and 
submit it to the nursing service office.

Statistical Methods

Collected data were analyzed by using the SPSS 
version IBM-23 and were presented in tables and 
percentages. Descriptive statistics like obtaining 
frequencies and percentages wereused in determining 
the demographic profile of participants.Chi-square test 
was used to evaluate the relationship between Levels of 
knowledge and attendance of about the triage. The level 
of significant was adopted at p < 0.01. 

Results

Table 1:- Descriptive data of the studied subjects. 
The majority of them aged from 21- 30 years 74.46%, 
59.57% is male and, 74.46%were attending workshop. 
Table 2:- Showed level of education of studied subjects in 
relating to work experience, 70.21% of participants have 
work experience for more than five years in ER, while 
55.27 % of study subjects were BSc; Table 3:- Showed 
distribution of subjects’ general knowledge about Triage. 
70.2 % considered that Triage help prevents the death 
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of patients as one purpose of it. Also, there were highly 
statistical differences regarding general knowledge by 
p - value equal 0.001; Table 4:- Showed the nurses’ 
knowledge about the Canadian Triage and Acuity Scale; 
there washigh percentage 91.2% determine non-urgent 
color, while 91.5% doesn’t determine the time of non-
urgent color with high statistical significant differences 
for three questions by p -value equal 0.001; Table 5:- 

Showed that there was high percentage (93.6 %) don’t 
know the importance of urinalysis as nursing duties, 
with highly significant differences for five out of eleven 
questions by p - value equal 0.001; Table 6:- Showed 
distribution of studied subjects relating to the quality 
of services in the triage Unit. 63.80 %, notsure that the 
triage is considered not very important. Also, there were 
highly statistically significant differences relating to 
three out of four questions by p - value equal to 0.001. 

Table 1:-Descriptive data of the studied subjects.

Items No %

1. Age in years:
· 21-30
·  31-40
·  41 -50 

35
11
1

74.46
23.4
2.12

2. Sex :
· Male. 
· Female.

19
28

59.57
40.4

3. Attend workshop 35 74.46%

Table 2:- Distribution of studied subjects regarding to level of education in relating to work experience. 

Level of education
Work experience

Less 1 year 1 year 2 years > 5 years

No

BSc
No 3 1 0 5

% 6.38% 2.12% 0.0% 10.6%

Diploma
No 0 0 2 2

% 0.0% 0.0 4.25% 4.25%

Yes

BSc
No 0 5 9 12

% 0.0% 10.6% 19.14% 25.53%

Diploma
No 1 1 2 4

% 2.12% 2.12% 4.25% 8.5%

Total 8.51% 14.89 27.65% 70.21%
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Table 3:-Distribution of studied subjects relating to general knowledge about Triage.

General Knowledge

No Yes
Pearson 

Chi-Square p-value

No % No %

Do you know the meaning of triage? 16 34.0% 31 66.0% 14.716 0.001

Purpose of triage is to prevent death of a patient? 14 29.8% 33 70.2% 13.368 0.001

Are the staffs trained in triage? 18 38.3% 29 61.7% 28.953 0.001

Are there written Guidelines regarding Triage System? 15 31.9% 32 68.1% 38.337 0.001

Table 4: Distribution of studied subjects’ knowledge about (Canadian Triage and Acuity Scale)

Item 

No Yes

Pearson 
Chi-Square p-value

No % No %

Determine Resuscitation Color?
Time

10 21.3% 37 78.7% 17.392 0.001

38 80.9% 9 19.1% 4.256 0.039

Determine Emergent Color?
Time

19 40.4% 28 59.6% 6.191 0.013

39 83.0% 8 17.0% 3.686 0.055

Determine Urgent Color?
Time

26 55.3% 21 44.7% 6.24 0.012

39 83.0% 8 17.0% 1.107 0.293

Determine Less-urgent Color?
Time

17 36.2% 30 63.8% 31.713 0.001

43 91.5% 4 8.5% 1.672 0.196

Determine Non urgent Color?
Time

16 34.04 31 91.2% 34.818 0.001
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Table 5: Distribution of the studied subjects relating to nursing duties in Triage Unit.

Nursing Duties 
No Yes Pearson Chi-

Square p-value

No % No %

Does triage assess ABC? 22 46.8% 25 53.5% 20.421 0.001

Take vital signs? 8 17.02% 39 82.97% 25.215 0.001

Determine level of consciousness? 6 12.7% 41 87.23% 17.989 0.001

Basic life support? 18 38.29 % 29 61.7 % 22.184 0.001

Perform an ECG? 42 89.36% 5 10.6 % 14.634 0.001

Taking and documenting medical history? 32 68.08 % 15 31.91% 0.646 0.422

 Perform a urinalysis? 44 93.6 % 3 6.38% 2.437 0.119

Perform a blood glucose measurement? 41 87.23% 6 12.7% 0.111 0.739

 Perform a blood hemoglobin measurement? 38 80.85% 9 19.14% 0.164 0.685

Utilize pulse oximetry? 33 70.2% 14 29.78% 0.387 0.534

Secondary assessment (head-to-toe)? 40 85.1% 7 14.89% 0.949 0.33

Table 6: Distribution of studied subjects relating to quality of services in Triage Unit. 

Strongly 
Disagree Disagree Not sure Agree Strongly 

Agree

Pearson 
Chi-

Square
p-value

1. How good do you 
think the hospital’s 

triage is?

No - 1 4 4 38

14.252
0.003

% - 2.10% 8.50% 8.50% 80.90%

2. Triage wastes time?

No - 12 9 18 8

1.534
0.674

% - 25.50% 19.10% 38.30% 17.00%

3. Do you think that 
there is a shortage of 
staff duty to perform 

triage?

No 1 17 16 8 5

22.93
0.001

% 2.10% 36.20% 34.00% 17.00% 10.60%

4. Triage is considered 
not very important. No 1 9 30 6 1 22.4

0.001
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Discussion

Saudi and Non-Saudi, male and female nurses; 
working at East and west Al - Dawadmi clinics and the 
Emergency Department for more than three months, 47 
participants, majority of them aged from 21- 30 years 
(74.46%), (59.57%) are male, and 74.46% attending 
workshop, 70.21% of participants have work experience 
for more than five years in ER, while 55.27 % of study 
subjects were BSc.

Limitations of the study: This study has several 
limitations. First, there were a limited number of 
experienced nurses in the ED due to the lack of human 
resources. Therefore, this may affect the results. Next, 
the impact of shortage in triage role on the quality of 
services to patients and their outcome was not assessed.

Interpretation: Seconds and minutes are essential 
for the patient in emergency rooms because this time 
can determine the distance between the moment 
of death, severe impairment, or return to life (6). 
Hospitals in public countries have emergency 
departments facing large numbers of patients with low 
resources, and many obstacles in personnel training 
and communication and transportation issues (7).

According to(8, 9) found that if the timeliness of 
intervention improves when critical patients arrive at the 
emergency room, the emergency service is improved, 
and this only happens through the use of triage scales. 
Also, the waiting time of the patient is significantly 
reduced by using triage.

Knowledge of nurses according tothe CTAS 
standards are very important to applied care for patients 
in the emergencies situations (10).Other factors that 
influence the accuracy and effectively of the triage 
application includes hours of nurses trainingand,the 
level of education, level of hospital, and the triage mode 
of delivery (11). Level of education influenced nurses› 
abilities for case classification. The nurse›s level with 
a bachelor›s degree scored above the median compared 
to those with two years nursing diploma. This difference 
illustrates the great need for highly educated nurses 
who worked in emergency departments (12). According 
to the findings of the study, there was 70.21 % of 
them worked more than five years in the emergency 
departmentand 55.27 % of study subjects were BSc, that 

reflects that they are experiences in the emergency care 
while 74.46% attending a workshopregarding CTAS 
which applied in the hospital.It means high percentages 
regarding general knowledge for CTAS in Al- Dawadmi 
hospital including knowing the meaning of thetriage, 
purposes, have exposed to previous training programs, 
and the hospital have written guide lines about the triage 
system. The same results were found in some studies 
which support these findings by experienced nurses 
have been exposed to emergency situations have a better 
sense of how urgent the case is with regards to CTAS 
guidelines.These findings are in contrast withDallaire , 
who concluded that experienced nurses, even without 
recent certification, obtained a low triage score.

According toReisi, Saberipour, Adienh, 
Hemmatipour, &Shahvali (13), 87.7% of nurses had 
poor awareness of the triage, and only 12.3% of 
nurses had a moderate level of awareness. Also, 
in the study conducted by Javadi, Salimi, Sareban, 
Dehghani (14), the level of awareness was weak, it 
indicates that nurses› knowledge about the triage is 
low and requires retraining and continuing education. 
However, according to Haghdoust, Safavi M,&Yahyavi 
(15), 40 emergency nurses (72.2%) and, according to 
Göransson, Ehrenberg,Marklund, &Ehnfors (16), 45 
nurses (57.7%) had a moderate level of awareness.  
According to the findings of this study, aboutthe Canadian 
triage scale, there washigh percentage 91.2% determines 
nonurgent color, while 91.5%doesn›t determine time. 

Conclusion

The present study showed that their many triage 
education programs are needed to improve accurate 
triage decision making in nurses. Also, further studies 
are recommended to assess the impact of triage error 
on the patients’ outcome. Workshops / in- service 
training on the triage should be organized on regular 
basis to enhance nurses’ knowledge. Sufficient content 
on triage should be integrated into the nursing curricula. 
Study results can generalize by large number of study 
participants. 
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Abstract

The research evaluated the oral administration of silver nanoparticles on the tissue morphology and 
biochemical parameters of kidneys in rats, using (0.2 and 0.4) mg/kg B.W for four days and 0.08,0.008 mg/
kg weight For 30 days . The result showed significant increase in the level of serum creatinine and serum 
urea for animals treated with silver nanoparticles relative to the control at the dose of (0.08 and 0.008) mg/kg 
B.W for 30 days. As for the histological study of kidneys showed sever changes at the dose (0.08 and 0.008) 
mg/kg compared with the dose 0.2 and 0.4 mg/kg for 4 day which include infiltration of inflammatory cells 
,haemorrhage, and degenerated and necrotic changes in renal tubules epithelium.

Keywords: Rats, AgNPs, histopathology of Kidney. 

Introduction

Silver nanoparticles (AgNPs) accumulated in 
body organs and has a toxic effects especially on 
kidney (1). (AgNPs) have tremendous potentials in 
medical devices due to their excellent antimicrobial 
properties.The nanoparticles has a small size which 
have appositive effect on using as these mechanical 
,electrical and chemical. These characters also have a 
side effect as a biological and toxicological reactivity 
(2) .This will element the using of silver nanoparticles. 
The ingestion of silver nanoparticles can accumulated 
on parenchymatous organs which cause toxic damage 
hepatic and renal tissues (3).

The harmful effect of kidney function from any 
material that can be described as nephrotoxicity (4) 

.  One indication of nephrotoxicity is a change in renal 
function as assessed by the glomerular filtration rate 
(GFR), blood urea nitrogen (BUN), serum creatinine 
(SCr), or urine output; however, nephrotoxicants can 
induce kidney damage without changing any established 
clinical marker of renal function. For example, studies 

have shown that proximal tubule necrosis in male 
Sprague Dawley rats exposed to gentamicin can be as 
high as 75% prior to any increases in BUN or SCr (5).

Materials and Methods

Animal test was performed with compliance of the 
local ethics committee. A group of 25 BALB/c rats of 
about 4 weeks (weighting 48.2± 3.0 g) were purchased 
from Medical Faculty of Mosul University and then 
transferred to the laboratory. The animals were housed 
in a single group and maintained on commercial pellet 
diet, given deionized water ad libitum and kept in plastic 
cages. After 2 weeks’ acclimation, they were randomly 
divided into three groups (each with two replications): 
the control (1) groups, with 5 rats and Ag-NPs group(2) 
(0.2 mg/kg,0.4 mg/kg,0.08mg/kg and 0.008 gm/kg). 
and carried out for 30 days alternatel The animals were 
kept fasting over night before. The blood and kidneys 
were harvested and prepared for biochemical and 
histopathological examinations, respectively.

The silver nanoparticles characters : 

The size of silver nanoparticles used in this study is 
about 200-300 nm, preparation by SIGMA-ALDRICH 
company (&lt; 100 nm). 
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The Histological Analysis and Biochemical 
Analysis

Biochemical tests used for evaluation the toxic 
effect of silver NPs on the rats used in this study the 
estimation of Urea and creatinine were done in the serum 
by using commercial kits: Katal for urea and Creatinine. 
All analyzes were performed in biochemical analyser 
from Bioplus (Celm SB-190) at 37°C.

(b) Histological Analysis.The fixed specimens 
at 10% neutral buffer formalin are processing ,then 
embedded in paraffin, sectioned at 4.5- 5 μm by using 
rotary microtome then staining by hematoxylin and 
eosin then examined by light microscope for studying 
the histological changes (6). 

Statistical Analysis

A statistical analysis of the results of this search was 
performed using one –way of ANOVA table for multiple 
comparisons . A post-hoc method(Tukey) was used in 
the graph pad prism 5 progarm to evaluate a meaning 
level of p. 0.05

Results

The study results showed no clinical signs and 
no mortality was seen in all groups of animals when 
compared with non-treated group has occurred in each the 
samples, as well as, no abnormalities in the appearance 
and behavior of AgNPs treated rats in comparison with 
non- treated ones..

The mean level of blood urea in groups (0.2,0.4,0.08 
and 0.008) showed a significant increase (p ≤ 0.05) 
compared with the control group Fig(1).

Orally administred of silver material to animals no 
large increase serum Creatinine levels was observed 
relative to the control in rats treated (0.2 and 0.4 ) mg/
kg B.W for four days Fig(1),with contrast in rats which 
treated with (0.08 and 0.008)mg/kg B.W for 30 days, 
the level of serum urea and creatinine are significant 
increase relative to the control Fig(2).

B.UREA

Control 0.2 0.4 0.08
0.008

0

50

100

150 a
b

c

d

concentration

Fig (1) : Effect of different doses of AgNPs (0.2,0.4,0.08 and 0.008 mg/kg) on Blood Urea
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S.Creatinine

Control 0.2 0.4 0.08
0.008
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Fig (2): Effect of different doses of AgNPs (0.2,0.4,0.08 and 0.008 mg/kg) on Serum Creatinine 

Histological Fidings:

The sections of tissues were prepared for 
morphological changes after exposure to Ag 
nanoparticles and observed under a microscope. 
Histology examination of kidney specimens were 
evaluted in the three compennts ,tubular,glomerular 
,and interstitial tissues. The histological examination 
of control group showed normal architectural of renal 
tubules, glomeruli and interstitial tissues with no 
histological changes Fig(3-A).

While the evalution of the kidney specimens of 
animal treated with silver nanoparticles using (0.2 and 
0.4 mg/Kg B.W.)for four days showed acute necrosis 
of epithelial cell lining renal tubules associated with 
swelling of epithelial cells lining renal tubules lead to 
stenosis the lumen which appeared a star shape (Fig 
3-B).generalized congestion of blood vessels (Fig 3-C).
While the glomerular altration characterized by vacuolar 

degeneration and necrosis of mesengial cells(Fig 3-D).

While the histological examination of kidney 
specimense of animals treated with(0.08 and 0.008 mg/
Kg B.W.)of silver nanoparticles for 30 days showed 
histological changes more sever than those treated for four 
days these changes including thickening in the basement 
membrane of renal tubules with necrosis of epithelial 
cell lining renal tubules(Fig 4-A). Focal infi ltration of 
infl ammatory cells(macrophages,lymphocytes) (Fig 
4-B), sever heamorrhage in the interstitial tissues (Fig 
4-C) thickening in the wall of blood vessels (Fig 4-D),.
Also glomeruli suffered from increased the cellularity of 
glomerular tuft (Fig 4-E).Other section showed sloughing 
and desquamation of epithelial cells lining renal tubules 
in the lumen of tubules there is cellular debris (Fig 4-F). 
Also there was distortion of the basement membrane of 
renal tubules and glomeruli.

A B
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C D

Fig(3): (3-A) Light Micrograph Section Kidney of Control group of Rat showing architectural of renal 
tubules normal (T) and glomeruli (G),10X ; (3-B) sections for tubular analysis in kidney from 0.2 mg/kg 
AgNS treated rats. acute necrosis of epithelial cell(N) lining renal tubules associated with swelling lead to 
stenosis the lumen(à) 40X ; (3-C) micrographs sections for tubular analysis of kidney from (0.2 and 0.4) 

mg/kg AgNS treated rats. Generalized congestion of blood vessels . 4X ; (3-D) sections of kidney from(0.2 
and 0.4) mg/kg AgNS treated rats. vacuolar degeneration and necrosis of mesengial cells (à) 40X , ( 

Haematoxylin and Eosin stain). 

A B

C D

Cont... Figure (3)
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E F

Figure (4): Light micrographs sections (4-A) kidney from(0.08 mg/kg )AgNS treated rats. thickening in 
the basement membrane of renal tubules with necrosis of epithelial cell lining renal tubules(à),10X ; (4-B) 
sections for tubular analysis of kidney from(0.08 and 0.008) mg/kg AgNS treated rats. Focal infi ltration 

of infl ammatory cells(à) (macrophages , Lymphocytes), 4X ; (4-C) sections for tubular analysis of kidney 
from(0.08 and 0.008) mg/kg AgNS treated rats. sever heamorrhage in the interstitial tissues(à) ,10X ; (4-D) 
sections for tubular analysis of kidney from(0.08 and 0.008) mg/kg AgNS treated rats. Foamy thickening in 
the wall of blood vessels(à), 10X ; (4-E) sections for tubular analysis of cortical region in kidney from(0.08 

and 0.008) mg/kg AgNS treated rats. Foamy glomeruli suffered from increased the cellularity of glomerular 
tuft (gt), 400X ; (4-F) section of rat kidney following oral exposure to silver nanoparticles at different 

dosages (0.08 and 0.008) mg/kg AgNS treated rats. Show sloughing (s) and desquation of epithelial cells 
lining renal tubules in the lumen of tubules there is cellular debris (cd) and distortion (d)of the basement 

membrane of renal tubules, 4X (Haematoxylin& eosin stain ).

Table (1) showed the scoring of histological changes of kidney in the treated group and control group.

Table 1: Effect of AgNPs (0.2,0.4,0.08 and0.008 mg/kg) for 30 days on tubular qualifi ed criteria; The 
following grading scheme was used to score the histological alterations: (−) absent; (+) mild; (++) moderate; 

(+++) severe 

 histological alteration Control 0.2 0.4 0.08 0.008

Basement membrane irregularity - + + + +

swelling cell - + - + ++

Necrosis - ++ + + -

Congestion - + ++ + +++

Vacuolar degeneration - + + + +

Infi ltration of infl ammatory - - - + +

Different letters show the statistically signifi cant differences between  treatment and  control  (Tukey test, 
P≤0.05).

Cont... Figure (4):
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Discussion

AgNPs have attracted the attention of researchers 
due to their application in the treatment of diseases in 
addition to its antimicrobial effects (7) and (8) AgNPs 
used in a variety of application (9). The wide range 
application of nanoparticles far many biomedical and 
industry (10) also used in coating of surgical instrument 
(11) and prothesis(12). Yet, the nanomateriales have higher 
surface to volume ratio that makes them more reactive 
and toxic due to smaller size of silver NPsthis will cause 
penetration through the tissue then cause cytotoxic effect 
(13) .

This study showed that nanoparticle administration 
cause increased the level of serum urea and creatinine this 
result to estimate effect g NPs on renal function. Serum 
urea and creatinine are useful indices for evaluating the 
status of renal functions(14). A rise in the level of serum 
urea may imply impaired renal excretion (15) may be due 
to inactivation resulting from the affinity of the Ag NPs 
for thiol (-SH) groups, hereby causing functional state of 
proteins to change (16) . 

This study showed that silver nanoparticles 
have a toxic effect on renal tissue which occur due to 
the deposition of AgNPs in the kidney which cause 
histological alteration So the recent study showed a 
histological alteration in the renal tubules , glomeruli and 
interstitial tissue , these alteration includes degeneration 
and necrosis in the tubules and glomeruli with in 
infiltration of inflammatory cells and haemorrhage in the 
interstitial tissue these changes occur as aresult of (ROS) 
production and release of cytokines which have a toxic 
effect and leading to histological alteration by causing 
DNA damage (17) (18) (19)

Such histological changes caused by AgNPs are 
evidence that supports the ability of nanoparticles to 
cause biochemical alteration that result in cell damage 
(20) . 

Conclusion

The conclusion of this study that the biochemical 
and histological alteration of kidney induced by AgNPs 
due to the toxic effect of nanoparticles the severity of 
alteration depend up on the dose and duration of the 
silver nanoparticles Authors contribution
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Abstract

The research problem was centered in the fact that despite all the efforts made by the training staff to 
assist the players in raising their technical level, the researchers with their personal experience because they 
worked in the field of arbitration and arbitrated many of the matches that took place for the players of the 
specialized school in the province of Babel note that there are some players They do not carry a positive 
attitude towards competition and this is enough to affect the level of their performance, and therefore they 
are born with weakness in perseverance and dedication to sports competition, and this leads to a low level of 
performance due to the lack of a positive orientation of the players towards competition, which is reflected on 
his performance Inside the stadium, so the researchers adapted to study this problem by knowing the reality 
of the competitive orientation of the players and building an indicative program with special exercises to 
raise the level of their competitive orientation in football. The researchers used the realistic treatment method 
as one of the psychological methods to improve these variables because it deals with them realistically, and 
the objectives of the research were to build an indicative program With special exercises for the players of 
the specialized school in the province of Babylon, football, to identify the effectiveness of the pilot program 
with special exercises in the orientation towards competition among the players in the province of Babylon 
football, the researchers used the experimental method in the complex method And the two controlling and 
experimental equivalents with pre and post-test for their suitability to the nature of the research problem on 
the players of specialized schools in the middle Euphrates football who are under (17) years old and whose 
total number is (175) players, The researchers concluded that there is an effect of the pilot program with its 
exercises In flat lift The competitive orientation of football with the experimental group, and real differences 
emerged in the level of competition orientation between the control and experimental research groups and 
in favor of the experimental group, and the use of realistic guidance commensurate with raising the level of 
competition towards the players of the experimental group in the specialized school of football.

Key words: indicative program, competition orientation, football; Practice; Psychological bhaviour.

Introduction

Psychological counseling appeared at the beginning 
of this century as a science and an organized and formal 

Corresponding author:
Haider Naji Habash Al-Shawi
haydarn.alshawi@uokufa.edu.iq 

service and its professions have a valuable result for the 
development of daily life.

Needs the type of orientation, guidance, and 
advice necessary and sufficient guidance to improve 
his behavior, through the foregoing that shows the 
importance of research in working to build a mentoring 
program that includes special exercises in the field of 
football game taking into account the educational and 
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scientific aspects of limiting Phenomena that may hinder 
the player’s progress and overcome them and work 
on the development of the player’s direction towards 
competition and upgrading the player’s performance 
in the specialized schools of the central paragraphs of 
football(1-3), as the research problem was centered in 
that despite all the efforts made by the training staff 
to help players in Upgrading their technical level, the 
researchers with their personal experience because they 
worked in the field of arbitration and arbitrated many 
of the matches that took place for the players of the 
specialized school in the province of Babel. Thus, they 
are born with a weakness in perseverance and dedication 
in sports competition, and this leads to a low level of 
performance due to the lack of a positive orientation by 
the players towards competition, which is reflected on 
his performance on the field, so the researchers relied 
on to study this problem by knowing the reality of the 
competitive orientation of the players and building a 
program Guide me with special exercises to raise the 
level of their competitive approach to football and the 
researchers used the realistic treatment method as it is one 
of the psychological methods to improve these variables 
because it deals with them realistically, and the research 
goals were to build an indicative program with special 
exercises for the specialized school players in Babylon 
emergence of football, identify the effectiveness of the 
counseling program special exercises in the orientation 

of competition among the players in the province of 
Babylon football(4-5)l. 

Keywords: indicative program, competition 
orientation, football. 

Practical procedures:

The researchers used the experimental method 
in the two groups equal and controlling experimental 
method with pre and post-test for its suitability to the 
nature of the research problem on the specialized school 
players in the middle Euphrates football who are under 
(17) years old and whose total number is (175) players, 
and the search samples were chosen randomly. (47) 
players were identified from the specialized school in 
Babil Governorate, and (7) players were identified for 
the exploratory sample and (40) players for the basic 
experiment. The research sample was divided into two 
control and experimental groups by simple random 
method for each group (20) players as the group is 
exposed Experimental to The independent variable, 
which is (indicative program), while the control group 
continues in the followed method, then homogeneity 
and equivalence processes were conducted in the two 
research groups in the variables affecting the dependent 
variable, as shown in Table  (1).

Table (1). Shows the homogeneity of the research sample

M
easurem

ents

U
nit m

easurem
ents

Mean STD.EV. Skewness Statistical Result

Body length Cm 163.01 5.36 0.22 Homogeneous

Bodyweight Kg. 49.22 2.57 0.43 Homogeneous

Age Year 15.43 1.37 0.91 Homogeneous

Then the researchers conducted the equivalence process between the two research groups in the variables studied 
by the research, namely (orientation towards competition), as shown in Table (2) : 
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Table (2). Shows the equivalence of the research sample

Variables

U
nit m

easurem
ents

Experimental group Control group (t) calculate

Significant

Statistical 
Result

Mean STD.EV. Mean STD.EV.

Technical 
Competition 

oriented
Grade 59.4 4.049 59.2 2.305 1.024 1.121 Non sig.

The main benefit of making sure that the two 
research groups are equal is to judge whether there 
are differences between the two groups in the post-test 
are differences due to the influence of the independent 
variable and not to chance factors

The measure of competition orientation:

A measure of competition orientation was adopted 
by the researcher (Sarmad Al-Husseini), which consists 
of (6) areas for measuring the orientation towards 
competition, namely (emotional balance, motivation, 
thinking, self-confidence, courage, personality) and (32) 
Paragraph so that the highest degree on the scale is (96) 
degrees and the lowest degree is (32) degrees.

Preparing the advisory program:

To achieve the goal of identifying the effectiveness 
of the counseling program with special exercises to 
raise the level of orientation towards competition for 
specialized schools in football, it is necessary to build 
a counseling program, based on studied and planned 
scientific foundations, and thus the researchers relied on 
building the counseling program with special exercises 
on the following steps :

First: the planning, programming, and budget 
model:

Al-Dosari indicated that the steps of this program 
are summarized as follows:

• Identification of needs.

• Selection of priorities.

• Define and write goals.

• Find activities and programs to achieve objective 
goals.

• Evaluating the results. 

Second: Collective Counseling:

The researchers used the group counseling method 
to raise the level of competition orientation, which is a 
method of counseling provided to the counselors who 
have similar problems that they suffer from, and these 
counseling sessions are in the form of groups (extension 
groups).

Exploratory experience:

The researchers conducted the exploratory 
experiment on a sample of (7) players, and the researchers 
aim through this experiment to achieve the following:

• Ensure the safety of the tools and devices used.

• Knowing the suitability of the competition 
orientation scale to the sample level.

• Training the assistant team and defining its 
duties.

• Know the time taken to perform the tests.

• Diagnosing and avoiding difficulties when 
carrying out the main experiment.
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• Extract the scientific foundations for the tests. 

Extraction of the scientific foundations for the 
tests:

Before beginning the application of the scale 
and the indicative program on the research sample 
in the main experiment, it is necessary to calculate its 
honesty, consistency, and objectivity, so the researchers 
conducted the scientific foundations of these tests.

Validate the scale:

The scale was presented to a group of expert masters 
to determine the validity of its use among the members 
of the research sample, as it was approved to use the 
scale on the members of the research sample who are 
the players of the Specialized School in Football for the 
province of Babylon.

Stability of the scale:

It means that the scale has high stability when re-
applied, the stability of the scale was confirmed by re-
applying it after the passage of (14) days from the date 
of the first application and the value of the correlation 
coefficient was (0.78), and this indicates that the scale 
has a high degree of constant.

The objectivity of the scale:

It means that the arbitrators did not differ in judging 
the results of the test since the scale consists of a clear 
correction key that is not disputed by two during the 
answer.

The main field experience:

After the scale was prepared in its final form and the 
design of the pilot program, the researchers implemented 
the main field experiment that included the following:

- Presenting the topic: It includes giving the guides 
in the experimental group knowledge of the topic of 
the session, its importance and how it is applied, and 
the researchers have explained the topic of the session 
adequately so that the guides in the experimental group 
can know the behavior that they will train with while 
briefly presenting the goals and objectives and how to 
apply and the researchers are keen to clarify So in an 
example of reality to learn

- Social responsibility model: The intention here 
is to formulate a behavioral situation in the form of 
an example of a question that is consistent with the 
topic of the session, the researchers prepared a set of 
behavioral models for the topic of the guiding session, 
and its content was mathematical situations related 
to the players and was formulated as questions that 
require guides The answer to them, and after that these 
questions were discussed regarding the answer with 
praise and encouragement for the answers that require it 
and correcting and correcting the wrong, including:

* A question from the reality: - The researchers 
put forward several ideas and were formulated in the 
form of questions derived from the reality of football 
and this proposal has to do with the topic of the session, 
and the researchers should provide them with feedback 
and reinforcement

* Effectiveness and fun: - To add an atmosphere 
of joy, joy, pleasure and a sense of optimism among 
the players (the guides) and that the guiding session is 
not boring and not imposed on the guides, the guide 
has prepared a set of activities that are appropriate to 
the level of the guides and appropriate to the topic of 
the session, that is, appropriate to the objectives of the 
session. (1) While avoiding the mockery or criticism that 
is guided by the guides, if any, and allowing the session 
to be open, full of joy, pleasure, and laughter, which 
expresses the emotions automatically, that is, without 
exceeding the mutual respect between the guides.

* Final evaluation (final): - In this type of evaluation, 
the results obtained from the pre-measurement are 
compared with the results of the post-measurement, i.e. 
knowing the extent of the influence of the independent 
variable on the dependent variable (orientation towards 
competition), (8) counseling sessions were applied per 
session time (45 minutes) for each session, except for 
the first and last session, which took time (30) minutes 
and by two sessions per week on Sunday and Tuesday, 
and the arbitrators agreed on the validity of the advisory 
program followed by its own exercises, the method of 
guidance used, the number of sessions, their times, their 
content and goals, a suitable place has been created to 
implement the sessions except Shadia, and the sports 
talent stadium was chosen by football in the province 
of Babel and the accompanying halls have a place to 
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implement the advisory program and prepare the means 
and tools for the counseling program (blackboard - 
notebooks and pens for homework - sports balls - an 
electronic calculator) and determine the time of the 
instructional session as the researchers determined the 
time of the guiding session Within the training unit 
for players, which is three o’clock in the afternoon on 
(Sunday and Tuesday).

Application of the counseling program:

In the way of collective guidance on the players of 
the specialized school in Babil Governorate in football, 
in which there is an interaction between researchers and 
guides who try to express themselves and their positions 
during the guidance sessions to raise the level of their 
orientation, and many studies have demonstrated the 
effectiveness of the collective counseling program in 
raising the level of The trend towards competition in the 
study(4-6) and the first guiding session was implemented 
on (21/12/2019) until (01/21 2020) (8) counseling 
sessions.

Post-test:

Dimensional tests (measuring competition 
orientation) were conducted on the research sample, 
the control group, and the experimental group, and 
the researchers provided the conditions and controls 
followed in the tribal tests and by the arbitrators 
themselves and the auxiliary work team.

Statistical means:

 The researchers used the statistical program (Spss) 
and (Excel) to analyze the results of the research. 

Results and discussion:

This axis included the presentation of the statistics 
results of the measure of competition orientation for 
soccer players after statistically processing them and in 
line with the goals.

Table (3) values   of the mean and the standard deviation of the measure of competition orientation in the pre 
and post-tests.

Tests
Pretest Posttest

(t) calculate

Significant

Statistical R
esult

Mean STD.
EV. Mean STD.

EV.

Technical 
Competition oriented

Experimental 59.2 2.305 67.0 3.359 13.67 0.000 Sig.

Control 59.4 4.049 62.4 3.756 9.72 0.000 Sig.

The results showed significant differences between 
the pre and post-tests in favor of the post-test. The 
researchers see the reason for these moral differences 
for the scale of competition orientation towards creating 
the appropriate atmosphere for guidance, which includes 
the material and moral aspects and includes calm and 
appropriate and the availability of tools that contribute 
to the success of the mentoring program with its own 
exercises, while providing the opportunity And to 
allow the players of the instructional group to express 
their thoughts with confidence and freedom without 

hesitation or fear and with the use of effectiveness 
and spirit, to give an atmosphere of joy and joy to the 
players, and mutual respect between the players so that 
no feeling is generated The players (guides) said that the 
session is imposed on them, as well as the suitability of 
the counseling program with its exercises related to its 
content with the ages and levels of the players, which 
they have in their direction towards competition in 
football, as well as expressing and supporting positive 
ideas and avoiding negative ones that cause This leads 
to a loss of hope and frustration, and the method used 
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to manage the counseling session with special exercises, 
which relied on scientific and substantive competition, 
and then assigning the players the homework duty for 
the purpose of benefiting from what they learned in the 
guiding session and is considered “accepting the mentor 
of the mentor as he is and good listening to him and 
maintaining the confidentiality of the information Of the 
mentor (the player) and its specificity are success factors 
(psychological counseling)(2,7). 
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Abstract

Routine antibiotics susceptibility testing still relies on standardized cultivation-based analyses, including 
measurement of inhibition zones in conventional agar diffusion tests.The sensitivity of the bacterial isolates 
causing Clinical isolatest results showed that all the isolates subjected to this study showed varying resistance 
to the antibiotics used. The effect of nanoparticles combined with different antibiotics was investigated 
against multi resistant Clinical isolates bacteria using disk diffusion method. The inhibition zones diameter 
(mm) around various antibiotic discs (Trimethoprim, sulphamethaxazol, Azithromycin, Aztreonam, 
Ceftriaxone, Gentamycin, Tetracyclin, Nitrofurantoin) with/without nanopatrticles against isolates were 
measured. The antibacterial activities of some antibiotics have been increased in the presence of nanoparticle 
against all isolates while others showed no effect. The highest antibacterial activities of antibiotics combined 
with nanoparticle were observed against E.coli isolates for Gentamycin, Trimethoprim-sulphamethaxazol 
,Azithromycin ,Tetracyclin ,Nitrofurantoin. while A. baumanii appeared sensitive to Gentamycin, 
Trimethoprim sulphamethaxazol and Azithromycin compared with antibiotics alone. K.pneumoniae became 
sensitive to Gentamycin, Tetracyclin and P.aeruginosa to Ampicillin,Trimethoprim sulphamethaxazol, 
Azithromycin and Gentamycin. nanoparticle showed no effect on antibacterial activities of all antibiotics 
except Gentamycin against gram positive bacteria S.aureus. 
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Introduction

Nanoparticles: nanomaterials as a natural, incidental 
or manufactured material containing particles, in an 
unbound state or as an aggregate or agglomerate; 
where 50% or more of the particles exhibited, one or 
more external dimensions in the size range 1–100 nm 
(1). Silver nanoparticles have been used extensively in 
anti-bacterial agents, the antibacterial property of silver 
nanoparticles has allowed its wide range of application 
from disinfecting devices and home appliances to 
water treatment (2-3). The nanoscale size makes them 

comparable to the cellular components and proteins 
hence, nanoparticles can easily by pass natural barriers 
(4-5). Metal nanoparticles exhibit unique electronic, 
magnetic, catalytic and optical properties that are 
different from those of bulk metals. This may result 
in interesting new applications that could potentially 
be utilized in the biomedical sciences and areas such 
as optics and electronics (6). Extracellular synthesis of 
metallic nanoparticles has extended its commercial 
applications in various fields. Since the main obstacle 
with a biological synthesis approach is polydispersity, 
it is important to improve these conditions toward 
mono-dispersity (7). The antimicrobial activity of the 
nanoparticles is known to be a function of the surface 
area in contact with the microorganisms. The small size 
and the high surface to volume ratio (8). The activity was 

DOI Number: 10.37506/ijfmt.v14i4.11795
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shown against a broad array of both Gram-positive and 
Gram-negative bacteria, protozoa, fungi and viruses 
(9). The destruction mechanism involves peroxidation 
(degradation) of lipids in the cytoplasmic membrane and 
the cell. wall due to the production of reactive oxygen 
species such as superoxide anion, hydrogen peroxide, 
and hydroxyl radicals that can interact and damage 
proteins and DNA (10).

Methods 

Microorganisms

Eight diagnosed clinical, bacterial isolates, 
including; Gram-positive bacteria, S. aureus (n=2) and 
Gram negative bacteria, E.coli (n=2), K. pneumoniae 
(n=2), P.aeruginosa (n=1) and A.baumanii (n=1) 
were obtained from Dr. Hussanin Abed-almueed lab , 
Baghdad, Iraq. each isolate was subcultured into5 mL 
of Luria Bertani broth and incubated overnight at 37°C, 
then streaked onto Luria Bertani agar for obtaining 
purified colonies. 

Disk diffusion assay 

A modified Kirby-Bauer method (11) was performed 
to determine the antibacterial effect of nanoparticles on 
bacterial isolates as follows, 

Seeded agar plate preparation 

A well 3-5 isolated colonies of fresh culture (LBA, 
Oxoid) were suspended in 5 ml of normal saline solution 
(pH7) to obtain culture with 1.5×108 cfu/ml by adjusting 
the turbidity with 0.5 McFarland tube. Sterile cotton 
swabs are dibbed into the inoculums and evenly swabbed 
over the surface of the Muller-Hinton agar plate. All 

plates were left to dry before applying the loaded disks.

Nanoparticle disks (Nps disks) preparation. 

Powder of Silver NPs, Copper NPs and titanium NPs 
(~100 nm, Sigma-Aldrich) were suspended into sterilized 
distilled water, and sterilized Whatman No 1 filter paper 
disks were lifted in the suspension for 10 minutes. The 
loaded disks were then carefully applied to the surface 
of the seeded agar plates using sterile forceps. Trpicalte 
for each Nps disks were made. It should be noted, 
Nanoparticle antibiotic disks were prepared by adding 
antibiotic disks (i.e., Trimethoprim, sulphamethaxazol, 
Azithromycin, Aztreonam, Ceftriaxone, Gentamycin, 
Tetracyclin, and Nitrofurantoin) separately into each 
Nps solution. .  

Results and Discussion

The sensitivity of the bacterial isolates causing 
Clinical isolates was done against (9) type of antibiotics 
from different classes, the results shown in(Table1) 
showed that all the isolates subjected to this study 
showed varying resistance to the antibiotics used.Results 
also showed that all isolates of S.aureus were resistant 
to ( Aztreonam and Trimethoprim/ Sulphamethoxazol). 
while totally sensitive towards antibiotics (Imipenem). 
A.baumanii have been the same ability to resist 7 
antibiotics including(Aztreonam and Trimethoprim 
/Sulphamethoxazol, Gentamycin, Tetracyclin, 
Nitrofurantoin, Ceftriaxone, ,and Nalidixic acid) but 
they were sensitive to Amikacin, Ciprofloxacin, and 
Imipenem . Al-Khafaji (12) mentioned that all clinical 
A. baumannii isolates were completely susceptible to 
imipenem. 

Table (1):Antibiotic Susceptibility test for Clinical isolates bacteria

Bacterial isolates
Antibiotic

IPM NA (SXT) (AZM) (ATM) (CRO)
(CN)

(TE) (F)

S.aureus1 Si Re Re Re Re Re Re Re Re

S.aureus2 Si Re Re Re Re Re Re Re Re

E.coli1 Si Re Re Re Re Re Re Re Re

E.coli2 Si S Re Re Re Re Re Re Re

P.aeruginosa1 Si Re Re Re Re Re Re Re Re
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K.pneumoniae1 Si S Re Re Re Re Re Re Re

K.pneumoniae2 Si Re Re Re Re Re Re Re Re

A.baumanii1 Si Re Re Re Re Re Re Re Re

A.baumanii2 Si Re Re Re Re Re Re Re Re

F=Nitrofurantoin, IPM=Imipenem, NA=Nalidixic 
acid , CIP=Ciprofloxacin, CN=Gentamycin, TE= 
Teteracyclin ,SXT =Trimethoprim/Sulphamethoxazol 
,ATM=Azteroname ,Re=Resistant ,Si=sensitive.

Bacterial isolates of E.coli characterized by being 
sensitive to the Imipenem. and resistant towards 
(Aztreonam, Tetracyclin). Baral et al.(13) reported E. 
coli included resistance to Ciprofloxacin, Gentamycin 
.all isolates of K.pneumoniae were resistant toward 
(Aztreonam and Gentamycin) appeared sensitive to 
Imipenem. Either (14) resulted in his study that some 
bacterial isolates of K . pneumoniae were resistant to 
Nitrofurantoin. At the same time clinical isolates of 
P.aeruginosa displayed a highly resistant to(Tetracyclin, 
Azteroname and Nitrofurantoin). 

The synergistic effect of nanoparticles with 
various antibiotics was studied against multi resistant 
clinical bacteria using disk diffusion test. The 
inhibition zones diameter (mm) were measured for 

Cont... Table (1):Antibiotic Susceptibility test for Clinical isolates bacteria

each control group (Trimethoprim-sulphamethaxazol, 
Azithromycin, Aztreonam, Ceftriaxone, Gentamycin, 
Tetracyclin,Nitrofurantoin) and test group (nanopatrticles- 
antibiotics mixes). The antibacterial abilities of some 
antibiotics have been elevated in nanoparticle presence 
against all isolates while others remained unaffected. The 
highest antibacterial activities of antibiotics combined 
with nanoparticle were observed against E.coli isolates 
for Gentamycin, Trimethoprim-sulphamethaxazol 
,Azithromycin ,Tetracyclin ,Nitrofurantoin. while 
A. baumanii appeared sensitive to , Gentamycin 
,Trimethoprim sulphamethaxazol and Azithromycin 
compared with antibiotics alone. K.pneumoniae became 
sensitive to Gentamycin, Tetracyclin and P.aeruginosa 
to Ampicillin,Trimethoprim sulphamethaxazol, 
Azithromycin and Gentamycin. nanoparticle showed no 
effect on antibacterial activities of all antibiotics except 
Gentamycin against gram positive bacteria(S.aureus) as 
inTable-2. 

Table(2): The comparative activities of various antibiotics and antibiotic with TiO2 nanoparticles against 
Clinical isolates bacteria. 

Bacterial isolate

(SXT)  (AZM)  (ATM)  (CRO)
 (CN)

 (TE)  (F)

Ab 
Ab
+

TiO2
Ab 

Ab
+

TiO2
Ab 

Ab
+

TiO2
Ab 

Ab
+

TiO2
Ab 

Ab
+

TiO2
Ab 

Ab
+

TiO2
Ab 

Ab
+

TiO2

E.coli 1 Re Si Re Si Re Re Re Re Re Si Re Si Re Si
E.coli 2 Re Si Re Si Re Re Re Re Re Si Re Si Re Si

A.baumanii11 Re Si Re Si Re Re Re Re Re Si Re R Re Re
A.baumanii 2 Re Si Re Si Re Re Re Re Re Si Re R Re Re

K.pneumoniae 1 Re R Re Re Re Re Re Re Re Si Re Si Re Re
K.pneumoniae2 Re R Re Re Re Re Re Re Re Si Re Si Re Re

S.aureus1 Re R Re Re Re Re Re Re Re Si Re Re Re Re
S.aureus2 Re R Re Re Re Re Re Re Re Si Re Re Re Re

P.aeruginosa1 Re Si Re Si Re Re Re Re Re Si Re Re Re Re
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CRO=Ceftriaxone,, AZM=Azithromycin 
F=Nitrofurantoin, CN=Gentamycin, TE=Teteracyclin 
,SXT =Trimethoprim /Sulphamethoxazol,ATM= 
Azteroname , Re =Resistant , Si =sensitive , Ab:Antibiotic

A synergistic effect of antibiotics (Imipenem, 
Gentamycin, Vancomycin, and Ciprofloxacin) 

in conjugation with biologi cally synthesized Ag 
nanoparticles increased the susceptibility against E. 
coli, S. aureus, P. aeruginosa and K. pneumoniae. 
Combination Ciprofloxa cin and Imipenem with 
nanoparticles were found to be most efficient in inhibiting 
bacteria, if bacteria improves resistance to one of them, 
the other bactericidal agent would kill the bacteria (15). 

Table(3): The comparative activities of various antibiotics and antibiotic with Cu nanoparticles against 
Clinical isolates bacteria. 

Bacterial isolate

(SXT)  (AZM)  (ATM)  (CRO)
 (CN)

 (TE)  (F)

Ab 
Ab
+

Cu
Ab 

Ab
+

Cu
Ab 

Ab
+

Cu
Ab 

Ab
+

Cu
Ab 

Ab
+

Cu
Ab 

Ab
+

Cu
Ab 

Ab
+

Cu

E.coli 1 Re Si Re Si Re Re Re Re Re Si Re Si Re Si

E.coli 2 Re Si Re Re Re Re Re Re Re Si Re Si Re Si

A.baumanii11 Re Si Re Si Re Re Re Re Re Si Re R Re Re

A.baumanii 2 Re Si Re Si Re Re Re Re Re Si Re Re Re Re

K.pneumoniae 1 Re R Re Re Re Re Re Re Re Si Re Re Re Si

K.pneumoniae2 Re Si Re Re Re Re Re Re Re Si Re Si Re Re

S.aureus1 Re Re Re Re Re Si Re Re Re Si Re Re Re Re

S.aureus2 Re Si Re Si Re Re Re Re Re Si Re Re Re Re

P.aeruginosa1 Re Si Re Si Re Re Re Re Re Re Re Re Re Re

CRO=Ceftriaxone,, AZM=Azithromycin F=Nitrofurantoin, CN=Gentamycin, TE=Teteracyclin ,SXT 
=Trimethoprim /Sulphamethoxazol,ATM= Azteroname , Re =Resistant , Si =sensitive , Ab:Antibiotic
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Table(4): The comparative activities of various antibiotics and antibiotic with Ag nanoparticles against 
Clinical isolates bacteria

Bacterial isolate

(SXT)  (AZM)  (ATM)  (CRO)
 (CN)

 (TE)  (F)

Ab 
Ab
+

Ag
Ab 

Ab
+

Ag
Ab 

Ab
+

Ag
Ab 

Ab
+

Ag
Ab 

Ab
+

Ag
Ab 

Ab
+

Ag
Ab 

Ab
+

Ag

E.coli 1 Re Si Re Si Re Re Re Re Re Si Re Si Re Re

E.coli 2 Re Si Re Si Re Re Re Re Re Si Re Re R Si

A.baumanii11 Re Si Re Si Re Re Re Re Re Si Re Re Re Re

A.baumanii 2 Re Si Re Si Re Re Re S Re Si Re Re Re Re

K.pneumoniae 1 Re R Re Si Re Re Re Re Re Si Re Re Re Re

K.pneumoniae2 Re Si Re Re Re Re Re Re Re Si Re Re Re Re

S.aureus1 Re Si Re Re Re Re Re Re Re Si Re Re Re Re

S.aureus2 Re Si Re Si Re Re Re Re Re Si Re Re Re Re

P.aeruginosa1 Re Si Re Si Re Re Re Re Re Si Re Re Re Re

CRO=Ceftriaxone,, AZM=Azithromycin F=Nitrofurantoin, CN=Gentamycin, TE=Teteracyclin ,SXT 
=Trimethoprim /Sulphamethoxazol,ATM= Azteroname , Re =Resistant , Si =sensitive , Ab:Antibiotic, Ag: 
Nanoparticles. 

The antibiotics-metal nanoparticles conjugates 
could boost the effectiveness of antibiotics against 
resistant pathogens. Moreover, nanoparticle–antibiotic 
complex reduces the amount dosage of both agents, thus 
increasing the antimicrobial properties and reducing risk 
that associated with high antibiotic doses. In addition,, 
due to this coupling, the concentrations of antibiotics 
were increased at the point of antibiotic-microbe contact 
and thus accelerate the antibiotic-microbe binding (16-

17). Urgent and growing need for antibacterial agents 
to fight those pathogenic microbes that continuously 
developed their resistance against traditional 
antibiotics(18). Nanomaterials release ions, which react 
with the thiol group (-SH) of the proteins display on 
the bacterial surface due to inactivated proteins resulted 
decreasing the membrane permeability then cell death 

(19). Moreover, (20) studied the Synergistic effect of 
silver nanoparticles and ampicillin were noticed against 
E. faecium, Streptococcus mutans and E. coli ATCC 
25922, while Synergistic effects of Ag nanoparticles and 
Chloramphenicol were found only against E. faecium 
and P. aeruginosa. The explaination of synergistic 
combination of nanoparticles and Chloramphenicol 
exhibited increased hydroxyl radical formation which 
is might be an important cause of the synergism. Other 
studies reported that antibacterial activity of nanoparticle 
along with antibiotics Ampicillin and Gentamicin against 
S. typhi increased in the presence of nanoparticles(21). 

Conclusion

we would like to conclude that due to poor diagnostics 
and overdose and incapability of drugs, microorganisms 
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are commonly able to develop resistance against 
antibiotics. The infections caused by microorganisms 
are a serious global healthcare issue. Were developed 
nanoparticles and had proven strong efficacy against 
various pathogens, either individually or in combination 
with antibiotics. 
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Abstract

Psychrobacter spp. are a Gram negative bacteria, aerobic, non-motile, small, with coccobacilli shape. 
Originally isolated from seaweed samples and marine environments. Recently considered as rare 
opportunistic  human  pathogens. Sixty –five years old women admitted to hospital with diabetic mellitus 
and stage 4 pressure ulcers (PU) with seizure and mild fever 37.9 °C. A gram staining of blood culture 
revealed gram negative bacteria have a cocobacilli shape. The VITEK2 system (bioMérieux) misidentify the 
isolate as Acinetobacter bumannii complex with low discrimination. The submission of the bacterial isolate 
to the GenBank BLAST search tool revealed that the Iraqi isolate show 100% homology with Psychrobacter 
sp. From china with accession number ID: MK205167.1, the next matches with Uncultured Psychrobacter 
sp. ( ID: KF859544.1 China) Psychrobacter pulmonis(ID: KU364058.1, India), Psychrobacter pulmonis 
(ID: MH550129.1, China)with 99% similarity for each one. This Psychrobacter sp. was the first isolate from 
bacteremia patients in Iraq. The identification based on 16S rRNA gene sequence for precisely identify this 
bacteria that misidentified by VITEK2 system.

Key Words: Psychrobacter sp., 16S ribosomal RNA gene, Bacteremia 

Introduction

PPsychrobacter species are gram-negative 
coccobacilli, aerobic,   nonpigmented, nonmotile [1]. 
Latest taxonomic classification system  of involve 
three bacterial genera in the family of Moraxellaceae: 
Moraxella,  Psychrobacter  and  Acinetobacter [2].The 
Psychrobacter  genus includes  33 species of validly 
submitted names [3]. P. phenylpyruvicus  (formally  
known as Moraxella  phenylpyruvica) was correlated with 
bacteremia, septic arthritis, endocarditis, foot abscess 
and  wound infection [4]. A  novel species of P. sanguinis, 
has also been isolated from samples of  human blood 
[5]. Recent taxonomic classification  of Psychrobacter 
species was revised and most bacteria isolates from  
human sources other than  P. phenylpyruvicus belong to 
the newly identify   P. pulmonis species and P. faecalis [6]. 

Corresponding author:
Nuha S. Jassim
nuhabio91@yahoo.com

Therefore, the spectrum of infectious diseases in human 
associated with thevarious species of the Psychrobacter 
genus could rapidly change [4]. Psychrobacter spp. 
Isolated from  marine species  (fish, crustaceans); 
marine environments (seaweed and seabed); food  
products (cheese, seafood and meat); lamb lungs and 
digestive tracts  of pigs. Psychrobacter spp. It may also 
be a part of human microbiota;  studies have shown the 
existence of P. faecalis, P. arenosus,  P. pulmonis and P. 
phenylpyruvicus in the  human intestinal tract [7].

  Psychrobacter species are rare opportunistic 
human pathogens. Only a Psychrobacter spp subsetare 
considered opportunistic pathogens that medically   
relevant and were isolated from samples collected from   
brain tissue, human blood, urine, vulvae, ears, eyes, 
cerebrospinal fluid, wounds and other skin sources [8]. 
Clinical characteristics rely on the  site of the infectionand 
include meningitis [9], and bacteremia, of  all  these 
cases, just one was related to marine environment10]. 

DOI Number: 10.37506/ijfmt.v14i4.11796
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Case report

Sixty –five years old women admitted to AL-Yarmuk 
Teaching Hospital in Baghdad, Iraq. History of patients 
are with seizure and mild fever 37.9 °C and diabetic 
mellitus with no diabetic foot and stage 4 pressure ulcers 
(PU) at her back appeared before 7 month , patient didn’t 
received any antibiotic treatment. WBC account was 
15.1 (10 e9/L). Two sets of blood culture (Brian heart 
infusion broth) were drawn from two distinct vein sites, 
after a day of incubation the aerobic blood culture bottle 
was become turbid as a result of bacterial growth. The 
broth after that was subcultured into the macconky and 
blood agar and incubated at 37°C in aerobic conditions; 
the bacteria only grow in the blood agar after 48hr 
of aerobically incubation appeared gram negative 
coccobacilli in gram stain under the microscope. These 
coccobaccili bacteria were oxidase and catalase positive. 
The antimicrobial sensitivity test was used to show the 
resistant of isolate to antimicrobial drugs. The antibiotics 
used were Meropenem, Levofloxacine, Ceftazidime, 
Ceftriaxone, Azithromycin and Vancomycin. Although 
there is no antimicrobial break point to Psychrobacter 
sp., the large size of inhibition zone was recorded 
to all antimicrobial drugs used in this study except 
Azithromycin which mean this isolate was sensitive. 

The phenotypic identification by VITEK2 system 
gram negative card (bioMérieux) result was low 
discrimination organism of Acinetobacter bumannii 
complex, this result was not satisfy therefore the 
molecular method was followed to precisely identifying 
the bacterial isolate. For identification of the bacteria, 
molecular analysis was followed by the PCR 
amplification of 16S rRNA , the following Universal 
primer pair was used in the reaction of the PCR,8F : 

5′- AGA GTT TGA TCC TGG CTC AG 3′ and reverse 
U1492R:5′- GGT TAC CTT ACG ACT T 3′[11] . 
The PCR reaction was carried out with 2μl of template 
DNA and 25μl as a total reaction volume using GoTaq® 
Green Master Mix, 2X as follow : Initial denaturation for 
5min  at 94°C ; 35 cycles of 94°C , 52°C , and 72°C 
for (94 sec,1min ,1min) for each of them respectively; 
and finishing with 7min at 72°C. The PCR product was 
sent to microgen incorporation for sequencing. Sequence 
of 1500base-pairs (bp) was obtained. The analysis of 
the sequence with the GenBank Basic Local Alignment 
Search Tool (BLAST) (http://www.ncbi.nlm.nih.gov/ 
genbank) 

The submission of the isolate 16S rRNA gene 
sequence by the GenBank BLAST revealed that the Iraqi 
isolate show that 100% homology with Psychrobacter 
sp. From china with gene bank accession number ID: 
MK205167.1, the next matches with Psychrobacter 
pulmonis(ID: MH550129.1, China), Psychrobacter 
pulmonis (ID: KU364058.1, India), Uncultured 
Psychrobacter sp. ( ID: KF859544.1 China) with 99% 
similarity for each one. The similarity was 98% with 
Psychrobacter faecalis (ID: MK205166.1, China) and 
Psychrobacter faecalis (ID: MH712977.1, Chile). The 
isolate sequence was submitted in the NCBI as the first 
Psychrobacter sp. isolate in Iraq. 

The neighboring method was used to construct the 
phylogenetic tree Based on sequences of 16S rRNA 
of the isolate and the similarity with 23 bacterial 
isolates as shown in figure (1). The software was used 
in phylogenetic analysis was Molecular Evolutionary 
Genetics Analysis (MEGA) software version 6.0 (http://
www.megasoftware.net). 
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Figure 1: The relatedness of Psychrobacter sp. strain NA199151 to 23 other bacterial species 

Discussion

Psychrobacter species are gram-negative 
coccobacilli, aerobic, nonpigmented, nonmotile[1] 
Psychrobacter species are rare opportunistic 
human pathogens and were isolated  from samples 
collected from brain tissue , human blood, urine, vulvae, 
ears, eyes, cerebrospinal fluid, wounds  and  other 
skin sources [8]. Strains of Psychrobacter spp.  
are extremely susceptible to antimicrobial agents ; 
only one strain  of  P. Phenylpyruvicus was recorded 
to just be resistant to aztreonam and ampenicillin , while 
two strains of P. immobilis resistance to penicillin  [12]. 

Disk diffusion testing was performed to antimicrobial 
sensitivity testing aerobicly at 35°C. Despite the lack of 
standardized breakpoints to Psychrobacter spp., large 
zone sizes suggested the bacterial isolate was susceptible 
to penicillin, cefazolin, cefoxitin, tetracycline, 
ciprofloxacin, meropenem, cefepime and ceftriaxone. 
This isolate was tested negative to β-lactamase [13]. 
P. sanguinis isolate was susceptible to cefepime, 
amoxicillin, ceftazidime, meropenem, imipenem, 
ciprofloxacin, amikacin, ticarcillin and trimethoprim-
sulfamethoxazole [14]. The isolate was resistant to 
lincomycin and susceptible to amoxicillin/clavulanate, 
amoxicillin, piperacillin, ticarcillin/clavulanate, 
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ceftazidime, cefotaxime, cefalotin, piperacillin/
tazobactam, cefepime, cefpirome, gentamicin, imipenem, 
netilmicin, tobramycin, trimethoprim/ sulfamethoxazole, 
pristinamycin, erythromycin, amikacin, polymyxin B, 
ofloxacin, nalidixic acid, fosfomycin and ciprofloxacin 
[4]. All these researches agree with the result of present 
study of antibiotic selectivity were the Psychrobacter 
sp. Isolate was sensitive to all antibiotics drugs except 
Azithromycin. 

In 2016, one case of  Psychrobacter associated 
with meningitis  in a cerebrospinal fluid (CSF) of  13 
year-old male patient’s was  revealed  and isolate was 
recognized by metagenomics of the next generation  
sequencing (NGS) [9]. Four Psychrobacter isolates were 
obtained from human blood cultures at the Wadsworth 
Center (New York) from  2004  to 2008 that cannot 
identify correctly at the laboratory [5]. Scientific studies 
that identify   microorganisms incorrectly by standard  
techniques are increasing [15]. As in this study the 
systems of phenotypic identification, Includes the 
VITEK2 system, couldn’t  identify psychrobacter 
sp. and misidentify as Acinetobacter  bumanii. It is 
apparently that there is a increasing number of recently 
identified species of bacteria,in clinical microbiology 
the unmistakable identificatin of uncommon strains 
is increasingly required to enhance understanding of 
tissue reservoirs, transmission routes, susceptibility 
to antibiotic and  treatment improvement and to help  
in the identifying  of novel  species  of bacteria. The 
identification of unusual bacterial strain and bacteria  
with uncommon phenotypic profiles by standard 
techniques requires to be proven using a reliable 
method such as sequencing  of 16S  rRNA  gene [15]. 
Additionally, M. Phenylpyruvica was reclassified to a 
genus  Psychrobacter as (P. phenylpyruvica) by  analysis  
of sequence of  16S rRNA genes [16].

In the present study, sequencing of the 16S rRNA 
gene was necessary for precise identification of bacterial 
isolate.Our research demonstrates that analyzes of 16S 
rRNA sequence and using different databases are helpful 
instruments for identifying unknown isolates. 
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Abstract

This study involved measuring seventieth tests five of its physically ,temperature, color, turbidity, electrical 
conductivity and pH and remaining tests were chemical ten of them for heavy metals ,the chlorine and fluorine 
were also investigated for water of old well in Baghdad city close to tiger river weekly for six months ,this 
study showed validity of this well to drink and domestic use within the limit of the properties and elements 
studied only ,through the tests ,all the samples were found to be transparent and non-colored ,there was 
nothing left after her leaving ,and the pH ranged from (7.655-7.920) , conductivity (821-908µsemens/cm) 
and temperature (19.68-23.36ºC) ,the concentrations of elements were (0.031-0.044), (0.038-0,053), (0.009-
0.015), (0.019-0.025), (0.004-0.006), (0.009-0.011), (0.029-0.035), (0.108-0.112) ,(0.003-0.005), (95-111), 
and (0.424-0.571) µg/ml for lead ,cadmium, iron, copper, antimony, cobalt, chromium, zinc, manganese, 
chlorine and fluorine respectively ,as for nickel, it is not registered, all the tests have been subject to the local 
and international standards except lead and cadmium, according to international standard only.

Key wards: potable water, quality, heavy metals, Toxicity; polution. 
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Introduction

Drinking water, define a water that is safe 
to drink and using in food preparation ,also known 
as potable water. Drinking water amount required 
varies, and depends on some parameters physical 
activity, environmental conditions, age, and health 
issues(1) . In developed countries ,typically tap water 
meets drink water quality standard properties, even 
though only a small proportion is actually used in food 
or preparation consumed. Other typical useing include 
irrigation, toilets, and washing . Grey water may also 
be used for irrigation or toilets. The uses to irigation 
however may be asociated with risks(2). Water may 
also be unaceptable due to levels of suspended solids 
or toxins. Globally, 89% of peoples had access to water 
from a source that is suitable for drinking called improved 
water source. Nearly 2.4 billion had access to public taps 

or wells ,while another 4.2 billion peoples world wide 
had access to tap water. The World Health Organization 
WHO considers access to safe drinking water a basic 
human rights (3).

Typically drinking water quality parameters 
fall within three categories: chemical, physical, and 
microbiological, chemical and physical parameters 
include turbidity, trace organic compound, heavy 
metals, and total suspended solids, microbiological 
parameter includes E. coli, Coliform bacteria,  specific 
pathogenic species of bacteria such as cholera causing 
Vibrio cholera, protozoan parasites, and viruses(4)  .

Chemical and Physical Properties of studied well 
water

Temperature

The density, viscosity, the vapor pressure and 
surface tension of water more or less depending upon 
the temperature. Continuous process of sinking and 
heating keeps the water body from freezing entirely. 
Temperature of water changes gradually in response 
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to changes in seasonal. Seasonal variations in water 
temperature may be caused by changing meteorological 
events ,solar angle, air temperature and a several of 
physical aspects related to the watershed and stream(3.4) .

pH 

Beacause the efficacy of disinfection with chlorine 
is highly pH dependent ,the measure of pH at the same 
time as chlorine residual is important since: disinfection 
is less effective where the pH exceeds 8.0, simple 
tests may be conducted in the field using comparators 
such as that used for chlorine residual. It is possible to 
measure pH and chlorine residual simultaneously with 
some chlorine comparators. Alternatively, portable pH 
electrodes and meters are available. If the water has a 
low buffering capacity ,results may be inaccurate (2) .

Electrical Conductivity

Electrical Conductivity define as a concentration of 
number dissolved minerals or ions in water. Its a material 
fundamental property that quantifies how strongly that 
material opposes the flow of electrical current. The 
highest and lowest concentration was observed starts 
0.1 value Electrical conductivity to 4.5 value were 
observed(7).

Chlorine

In most countries ,Chlorine in one form or another 
is the principal disinfecting agent employed in small 

communities. A number of advantages of Chlorine 
as a disinfectant, including its relative efficacy, ease 
of measurement, and cheapness. Chlorine leaves 
a disinfectant residual that assists in preventing 
recontamination during transport, distribution, and 
household storage of water is an important additional 
advantage over some other disinfectants (5) .

Fluorine

Although fluoride is helpful for dental health at 
low concentrations, sustained consumption of large 
amounts of soluble fluoride salts is dangerous. Fluoride 
toxicity is a condition in which there are in elevated level 
of the fluoride ion in the body. Referring to a common 
salt of fluoride, sodium fluoride ,the lethal dose for most 
human adults is estimated at 5 - 10 g which is equivalents 
to 32 - 64 mg per kg fluoride per kg body weight (7) .

Heavy metals

Natural occures elements that having a highly 
atomic weight and at least 5 times greater than that of 
water density are called heavy metals. Their multiple 
domestic, industrial, agricultural, technological and 
medical aplications have leds to their wide distribution 
in the environment. Toxicity of heavy metals depends on 
number of factors includes the dose, chemical species, 
and route of exposure, as well as the gender, genetics, 
age, and nutrtional status of exposed indviduals. 
Classifing of heavy metals as human toxicity known or 
probable according to the U.S. (6) .

Table (1): Classification of metals according to its type of toxicity.

Very toxic Toxic but rare non-critical

AuAgCuBaTiFSrH

PtPdNiGaHfClAILi

HgCdZnLaZrBrFeNa

TeSeBeTaWOCK

CrAsSnReNbSSiRb

CoSbPbRuOsNCa

BrTIRhIrPMg
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a. Cadmium 

Cadmium is used in some industrial paints and 
may represented a hazard when sprayed, it extensively 
used in electroplating. Cadmium is also present in the 
manufacturing of some types of batteries. Cadmium is 
an extremelly toxic metal commonlly found in industrial 
workplace. Due to its low permisible exposure limits, 
over exposures may occurs even in situations where 
trace quantities of cadmium are found (7). 

b. Copper 

Copper Cu is an essential element in mammalian 
nutrition as a component of metalloenzymes in which it 
acts as an electron acceptor or donor. Copper excessive 
human intake may leads to severe corrosion and mucosal 
irritation, wide spread capillary damage, hepatic and 
renal damage and central nervous system irritation 
followed by depression (8) .

c. Iron

The iron source in surface water is anthropgenic and 
is relates to mining activities. Due to its ferric - ferrous 
inter conversion between ions Iron consider an attractive 
transition metal for various biological redox processes. 
Iron is one of the vital components of organisms like 
enzymes and algae of such as catalase and cytochromes, 
as well as of oxygen transporting proteins, such as 
myoglobin and hemoglobin (9).

d. Lead

Lead interferes with a variety of body processes and is 
toxic to many organs and tissues including the intestines 
, bones , heart , kidneys , and  nervous systems 
and reproductive. Lead toxicity is a medical condition in 
humans and other vertebrates caused by increased lead 
levels  in the body. It interferes with the development of 
the nervous system (9) .

e. Manganese 

Manganese is used as a purifying agent in the 
production of several metals. Manganese poisoning 
may be caused by chronic ingestion and inhalation of 
manganese particles. Symptoms associated with over 
exposure to manganese may caused damage to the 
central nervous system and pneumonia (9) .

f. Zinc 

Zinc though  is an essential requirement for a healthy 
body, while excess zinc can be harmful, and cause zinc 
toxicity. The free zinc ion in solution is highly toxic to 
plants, bacteria, even vertebrate and invertebrates fish 
.Excessive zinc absorption can suppress iron and copper 
absorption. Zinc over exposure may cause the flu like 
symptoms of metal fume fever, intestinal and stomach 
disturbances, and or liver dysfunction.

g. Chromium 

Exposure to too much chromium metal or ion may 
cause respiratory tract and lung cancer as well as kidney 
diseases. The over exposure may also cause gastro 
intestinal symptoms, such as vomiting and diarrhea, often 
with blood. Symptoms may lead to severe electrolyte 
water disorders, increased mild acidity of body tissues 
,blood acidosis, and /or inadequate blood flow to it is 
tissues resulting in shock.

h. Cobalt 

Cobalt in minute amounts conseder an essential 
element for animal healths as a component of vitamin 
B12. Three basic ways that cobalt can cause poisoning. 
You can swalow too much of it, have it comes in constant 
contact with your skin or ,breathe too much into your 
lungs. Some times, cobalt particles are release as the 
metal ball grinds against the metal cup when you walk 
and can get release into the hip sockets and some times 
the blood stream, forming cobalt toxicity(10).

Experimental Part 

The tests were carried out on the water components 
in the chemistry department - Faculty of Science / 
University of Mustansiriya and Chemistry Department 
/ Faculty of Science / University of Baghdad and Ibn 
Sina Public Company and Ministry of Science and 
Technology / Department of Research and Technology 
of Environment and Water and on the following device:-

*Flame Atomic Absorption Spectophotometry 
FAAS:GBC 933 plus, used for estimation of iron, 
lead, nickel, copper, zinc, antimony, cobalt, cadmium, 
chromium and manganese via air-acetylene gas. 

*Conductivitimeter EC 214 used for estimation 
of well water conductivity in (µSiemens) unit, after 
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adjusting with three standard solutions of potassium 
chloride. 

*Ion selective membrane electrode WTW used for 
estimation of florin and chlorine via florin and chlorine 
ion selective electrode with reference calomel electrode.

*pH meter HANNA pH 211 used for estimation 
acidity or basicity degree of well water medium, after 
adjusting with two buffer solutions (4, 10).

The water samples in the well under study were 
examined and analyzed. The samples were collected, 
transported and stored in glass bottles, examined 
weekly, and for three readings per sample for a period of 
six months starting from the beginning of October until 

the end of March.

Results and Discussion

In this chapter, the study of the validity of using 
the well water under study for drinking purposes for 
humans by comparing the obtained results of this water 
with the maximum allowable value according to the 
standard of the local standard for quality standardization 
(4) . and quality control for World Health Organization 
WHO (4) .The following forms show the average of four 
measurements for each month of the six months studied 
from the beginning of October until the end of March, as 
well as comparison to the maximum limit of the values   
allowed locally and globally, and Table (2) summarizes 
all those specifications and contents studied . 

Table (2): Comparison of the results of the examination of the components of the well water with the 
permissible values   according to the Iraqi Ministries and the World Health Organization WHO. 
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unlimitedunlimited0.07451.640022.0023.3620.8719.6821.1923.6523.25Temperature ᵒC

100010000.037632.5254864.5000908888875895836821Conductivity 
(µSiemens)

6.5-8.56.5-8.50.01300.10107.71807.9207.7127.6877.6617.6557.673pH

2502000.05886.1120103.83309598105106108111Chlorine

1.510.11670.05660.48470.4240.4570.4890.5110.5560.571Fluorine

0.050.010.12990.00490.03770.0440.0420.0390.0360.0340.031Lead

0.050.030.013370.00600.04530.0530.0500.0480.0440.0390.038Cadmium

0.050.050.07730.00250.03230.0350.0350.0330.0320.0300.029Chromium

0.30.30.18250.00220.01200.0150.0140.0120.0110.0110.009Iron

0.10.10.14730.00140.00930.0110.0110.0090.0080.0080.009Cobalt

110.10560.00230.02130.0250.0230.0210.0200.0200.019Copper
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0.10.10.022160.000820.00370.0050.0040.0030.0030.0030.004Manganese
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The results of this study showed that all the 
properties examined for the samples of the well water, 
which is fixed in the table above, which is the rate of four 
measurements, are chemically and “chemically” valid 
during the study period, because the concentration of ions 
in the studied samples was within the permissible limits 
and for the period The study, except lead and cadmium, 
did not comply with the local standard, but according 
to the highest international standard, the thickness 
and antimony levels were not compared to the non-
quantified quantity allowed by the markers, in addition 
to the nickel which was not detected and exposed to it 
under the detection limits of flame atomic absorption 
apparatus , noting that the characteristics of color and 
color were not tested automatically “but depending” on 
the naked eye, taking into account that the water of this 
well is drawn continuously and is used for drinking and 
domestic use is located near a populated area and away 
from the Tigris River 475 meters deep 11.5 meters.

Conclusions 

Specific number of elements were measured and 
monitored in this research in addition to the physical 
properties that can be measured and coupled with the 
maximum allowed locally and globally for one well and 
is located near the course of the Tigris River and for a 
specific period of six months, ie for two seasons of the 
year and we recommend extending the study to include 
more elements Any four seasons and more than one 
well located medium and far away from the riverbed to 
observe and record the differences in the content of the 
elements and physical properties to know the suitability 
of human use such as drinking, washing and irrigation 
plantings.
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Abstract 

Background: People with hemophilia (factor VIII and IX deficiency) and those with other clotting factor 
deficiencies are particularly at risk of acquiring blood-borne hepatitis virus infections and HIV through 
transfusion with unscreened blood and blood products. 

Objective: To estimate the prevalence of hepatitis B, C, and HIV among hemophiliac patients in the Al-
Anbar governorate.

Patients and methods: A cross-sectional study carried out between October 2014 and March 2015 was 
done to estimate the prevalence of hepatitis B, C, and HIV among hemophiliac patients. Forty hemophiliac 
patients were recruited to this study, who were documented to have hemophilia A and B by factor assay. 
Patients’ surveillance for hepatitis B, C and HIV were done by the electrochemiluminescence immunoassay 
“ECLIA” by using Cobas e 411-immunoassay analyzer. 

Results: Forty hemophiliac patients with age ranged between 6 months and 22 years with mean age 9.9 ± 
5.4 years were recruited to this study, 5 patients were mild hemophilia, 6 patients moderate hemophilia and 
29 patients with severe hemophilia. 

The prevalence of hepatitis C among the 40 hemophiliac patients was 5%, while for hepatitis B and HIV was 
0%. Six patients (15%) showed immunity to hepatitis B due to successful vaccination. 

Conclusions: This study showed that the prevalence of hepatitis B and HIV is zero, while for hepatitis C 
5%. Hepatitis C infection was more in severe hemophilia A, advanced age and an increasing number of 
blood and blood products transfusion. Only 6 patients (15%) among hemophiliac patients were seropositive 
for hepatitis B vaccine immunity. 

Keywords: Hepatitis B, Hepatitis C, HIV, Hemophilia, Al-Anbar. 

Introduction

Hepatitis B, C, and HIV viruses are worldwide 
healthcare problems, especially in developing countries. 
It is estimated that approximately 33% and 3% of the 
global population has been infected with HBV and 
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HCV, respectively 1, 2.

Hepatitis B virus (HBV), hepatitis C virus (HCV) 
and human immunodeficiency virus (HIV) infections are 
the most important complications of transfusion 3.

A significant proportion of the blood supply is either 
not screened for hepatitis B or C virus or not screened 
properly. The probability of transmission of hepatitis B 
and C viruses through transfusion of unsafe blood can be 
as high as about 70% and 92%, respectively, depending 
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on the volume transfused and the concentration of virus4.

Sensitive screening tests and efficient virus 
inactivation methods both decrease the risk of infection 
due to transfusion substantially; however, it cannot 
be possible to prevent it entirely 5, 6. In spite of the 
combination of the most sensitive tests, an estimated 
risk of transfusion-transmitted hepatitis still exists in 1 
in 200000 – 500000 units transfused for HBV and 1in 
2000000 units transfused for HCV and HIV 5,7.

People with hemophilia (factor VIII and IX 
deficiency) and others with other clotting factor 
deficiencies are particularly at risk of acquiring blood-
borne hepatitis virus infections i.e. hepatitis B virus 
(HBV) and hepatitis C virus (HCV) through transfusion 
with unscreened blood and blood products 8,9.

Viral hepatitis places a heavy burden on the health 
care system because of the costs of treatment of liver 
failure and chronic liver disease. In many countries, viral 
hepatitis is the leading cause of liver transplants. Such 
end-stage treatments are expensive, easily reaching up to 
hundreds of thousands of dollars per person 10,11.

A large-scale study of HBV, HCV, and HDV 
seromarkers in hemophiliacs has confirmed that these 
diseases continue to be prevalent in this population. 
Ongoing longitudinal studies should provide additional 
information regarding incidence rates of HBV, HCV, and 
HDV, the clinical course of hepatitis in hemophiliacs, 
and the impact of currently used factor replacement 
products 12. 

Aim of the Study

To estimate the prevalence of hepatitis B, C, and 
HIV among hemophiliac patients in the Al-Anbar 
governorate.

Patients and Method

A cross-sectional study was carried out between 
October 2014 and March 2015 in Al-Ramadi teaching 
hospital for maternity and children for documenting the 
prevalence of hepatitis B, C, and HIV viruses among 
hemophiliac patients who are registered in Al-Anbar 
hemophiliac center.

Inclusion Criteria: Hemophiliac patients diagnosed 
by factor VIII and IX assay.

Exclusion Criteria: Suspected hemophiliac patients 
not diagnosed with factors assay.

The history including name, age, residence, type 
and severity of hemophilia, age of diagnosis, duration 
of disease and number of blood and blood products 
transfused and history of hepatitis B vaccination. 
The severity of hemophilia was classified as: (Severe 
hemophilia having <1% activity of the specific clotting 
factor, moderate hemophilia have factor levels of 1-5% 
mild hemophilia >5%) 13,14.

After taken permission from the patient’s parents or 
patient for examination and blood investigation, venous 
blood samples were aspirated from 40 hemophiliac 
patients during regular follow-up using a sterile 
plastic syringe and samples placed in tubes containing 
separating gel. The blood samples were centrifuged 
for 10 minutes to get a clear serum. The serum was 
placed in sterile covered storage tubes and stored at 
−20°C until the collection of all samples. And then viral 
serology for hepatitis B, C and HIV were done by the 
electrochemiluminescence immunoassay “ECLIA” by 
using Cobas e 411-immunoassay analyzer from ROCHE 
HITACHI Company, Germany.

Hepatitis B serology including HBS antigen, 
Anti-HBS antibody and anti-HBC antibody (Routine 
screening for HBV infection requires assay of ≥ 3 
serologic markers (HBsAg, anti-HBc, anti-HBs). 
HBsAg indicates infected persons. Anti-HBc IgM 
indicates acute infection. The presence of only anti-HBs 
indicates immunized persons with hepatitis B vaccine. 
Anti-HBs and anti-HBc IgG antibodies are detected in 
persons with resolved infection. The presence of both 
HBsAg and anti-HBs indicates acute infection. Presence 
of HBsAg, anti-HBs, and anti- HBc IgG antibodies 
indicate chronic infection 15. The detection of HCV 
infection was based on the detection of antibodies to 
HCV antigens. 16 Detection of HIV infection was based 
on the detection of antibodies to HIV and the detection 
of HIV antigens 17.

Descriptive analysis was done by using range, mean, 
standard deviation and percentage. 

Results 

Forty hemophiliac patients were recruited to this 
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study. The age of the patients ranged between 6 months 
and 22 years with a mean age (± SD) was 9.9 ± 5.4 years 
as shown in table 1.

All studied patients were males. Thirty patients 
(75%) were hemophilia A while 10 of them (25%) were 
hemophilia B. The geographical distribution of the 
patients is shown in table 2. Twenty patients (50%) were 
from the AL-Ramadi district, 9 patients (22.5%) were 
from the AL-Fallujah district, 8 patients (20%) from 
the AL-Garmah district, and 2 patients (5%) from Heet 
district and 1 patient (2.5%) from Haditha district.

The distribution of patients according to the types 
and severity of hemophilia was shown in table 3.

The distribution of the study sample according to 
the type of hemophilia and frequency of receiving blood 
&/or blood products as shown in table 4.

Serology for hepatitis B among the studied 40 
hemophiliac patients were negative for both HBs antigen 
and anti-HBc antibodies (IgM, IgG) while anti-HBS 
antibody was positive in 6 patients (15%) reflecting 
immunity due to vaccination. The serology for HIV 
infection was negative. 

Out of 40 hemophiliac patients, two patients were 
positive for HCV antibodies, giving a prevalence rate 
of 5%. The two infected patients were severe type 
hemophilia A, the age of the first one was 16 years old 
and the second was 22 years. Both of them received 
blood and blood products transfusion more than 40 

times. 

Table 1: distribution of hemophiliac patients 
according to age group. 

Age group (years) No. of patients (%)

<3 5 (12.5%)

3-8 8 (20%)

9-14 12 (30%)

15-22 15 (37.5%)

Total 40 (100%)

Table2: Geographical distribution of hemophiliac 
patients. 

Residence No. of patients (%)

AL-Ramadi district 20 (50%)

AL-Fallujah district 9 (22.5%)

AL-Garmah district 8 (20%)

Heet district 2 (5%)

Haditha district 1 (2.5%)

Table 3: distribution of hemophiliac patients according to types and severity of hemophilia. 

Severity of 
hemophilia

No. of hemophilia A 
(%)

No. of 
hemophilia B 

(%)

No. of patients 
(%)

Hemophilia A / B

Mild 3 (10%) 2 (20%) 5 (12.5%)

Moderate 4 (13.33%) 2 (20%)
6 (15%)

Severe
23 (76.67%) 6 (60%) 29 (72.5%)

Total 30 (100%) 10 (100%) 40 (100%)
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Table 4: Distribution of the study sample according to the type of hemophilia and frequency of receiving 
blood &/or blood products.

No. of blood and 
blood Products 

transfusion/ Unit

No. of 
patients (%)

Type of hemophilia
A B

Mild Moderate Severe Mild Moderate Severe

<20 6 (15%) 3(7.5%) 1 (2.5%) 0 (0%) 2(5%) 0 (0%) 0 (0%)

20-40 14(35%) 0 (0%) 3 (7.5%) 7(17.5%) 0(0%) 2 (5%) 2(5%)

>40 20 (50%) 0 (0%) 0 (0%) 16(40%) 0(0%) 0(0%) 4 (10%)

Total 40(100%) 3(7.5%) 4(10%) 23(57.5%) 2(5%) 2(5%) 6 (15%)

Discussion 

The prevalence of hepatitis B and C in Iraq according 
to WHO-supported study in 2006 was 1.6% (low) and 
0.1% (very low) respectively 18. , While HIV prevalence 
was less than 0.1%19.

Haemophiliac patients are at increased risk of 
acquiring hepatitis and HIV viruses’ infections due to 
repeated blood or blood product transfusion 8. However, 
this risk dramatically decreased since 1992 due to a 
more sensitive screening test for blood donors and 
advanced procedures to inactivate viruses in clotting 
factor concentrate 9.

The present study showed that the prevalence of 
hepatitis B, C and HIV infections among hemophiliac 
patients was 0%, 5%, and 0% respectively. The 
prevalence of hepatitis C (5%) in this study is lower than 
that reported in Baghdad (9.9%) 20, Iran (22.6%) 21, and 
Egypt (39%) 22, while it is higher than that reported in 
Turkey (3%)23. in USA the prevalence of hepatitis virus 
was 17.2% in 1968 and dropped to nearly zero by 1990 
10.

The finding of 0% of hepatitis B virus among 
hemophiliac patients is similar to that found in Turkey 
23, while other studies showed (0.52%) in Baghdad 20, 
(0.4%) in Iran 21, (0.43%) in India 24 and (18%) in Egypt 

22.  The zero % of HBV may be due to the use of hepatitis 
B vaccine in the immunization schedules.

The prevalence of 0% of HIV infection among 
hemophiliac patients in this study is similar to that found 
in Turkey 23, and India 24, while in Iran was (1.1%) 25.

The two hepatitis C positive patients were severe 
type hemophilia A, aged more than 15 years and 
received more than 40 times transfusion of blood and 
blood products. This agrees with the results found in 
Egypt 22, Iran 25, Brazil 26 and USA 12. Patients with 
severe hemophilia and advanced age are at increased risk 
of acquiring blood-borne infection because they usually 
receive a large number of blood and blood products as a 
result of frequent bleeding.

The two cases with hepatitis C virus infection need 
PCR assay, if it is negative this means the infection 
was eradicated, but if the PCR is positive, genotyping 
is mandatory, as it helps to predict the likelihood of 
response to therapy and duration of therapy. Liver 
biopsy is necessary to detect fibrosis and progression 
to cirrhosis. Liver biopsy is usually, but not always, 
performed before initiating therapy 27.

In this study, only 6 hemophiliac patients (15%) 
showed immunity to hepatitis B due to vaccination and 
the rest of patients were anti-HBS negative this may be 
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due to incomplete vaccination (missed one or two doses) 
or nonresponsive of patients to vaccination (Several 
factors have been associated with nonresponsiveness to 
hepatitis B vaccine. These include vaccine factors (e.g., 
dose, schedule, injection site), and host factors. Older 
age, male sex, obesity, smoking, and chronic illness). 28 

Conclusion 

1. This study showed that the prevalence of 
hepatitis B and HIV is zero, while hepatitis C is 5%.

2. Hepatitis C infection more in severe hemophilia 
A, advanced age and the increasing number of blood and 
blood products transfusion.

3. Only 6 patients (15%) among hemophiliac 
patients were seropositive for hepatitis B vaccine 
immunity. 
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Abstract

The present paper applied the light on 46 rats models induced with autism to prove the relationship among 
sex hormones and both of aromatase and RORA. After six practical steps, the results explain a negative 
relation of testosterone opposites with positive one for estrogen for their relations on aromatase and 
RORA. As testosterone rise significantly 3.015±0.321 ng/mL, estrogen declined significantly too to record 
0.033±0.0011 ng/mL. on the quantitative genetic levels we concluded that both sex hormones affecting the 
physiological mechanisms of aromatase reaction and RORA synthesis.

Keywords: Autism, Sex hormones, Aromatase, RORA, Genetics. 

Introduction

Autism spectrum disorder (ASD) is a case of 
neurological sick characterized by abnormalities with 
social relations at all. According to the WHO, autism 
affects an estimated 1 in 50 children in the world today(1).

Autism animal models are significant as they enable 
scientists to research the fundamental neurobiology in 
a manner that is not feasible in humans(2). Existing of 
an animal model scheme with similar behavioral drifts 
as humans is thus vital and crucial for understanding 
the brain physiology, helping social attention and 
motivation, and the way in which these tactics seize up 
in autism. The future researches should therefore rise the 
comprehending of the biological changes connected with 
autism condition as well as the progress of knowledge-
based therapy and pharmaceuticals for whom competing 
with autism(3).

In rodents, RORA is necessary for growing of 
cerebellum through direct physiological governance of 
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genes expressed by Purkinje cells. RORA also takes part 
in the active role of type 2 innate lymphoid cells (ILC2) 
development. RORα achieves these actions by binding 
specifically to a consensus core design in RGGTCA, 
RORE. This reaction is done through the connection of 
RORα’s first zinc finger with the core design in the the 
P-box, and the connection of its C-terminal extension 
with the AT-rich region in the 5’ region of RORE(4).

Aromatase enzyme in the brain is expressed 
in neurons. However, following penetrative brain injury 
of both mice and zebra finches, it has been shown 
to be alternatively expressed in astrocytes through 
both pro-inflammatory cytokines,interleukin-1β (IL-
1β) and interleukin-6 (IL-6). It has been shown to 
eliminate apoptosis later. This is thought to be as a result 
to the neuroprotective actions of estrogens, including 
estradiol(5). 

In this paper, we will review the role of sex 
differences on the genetic an physiological activity 
of autistic animal models to mimic exact mechanism 
correlated with such fluctuations in a term of direct 
genetic influences. These are consequences that start 
from the elevation of testosterone hormone within 
brain cells and result in subsequent events. First, we 
will highlight some sex differences at the physiological 
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level including the values of sex hormones created 
by the gonads. Next, we will estimate the aromatase 
enzyme that direct genetic effects of RORA. Finally, we 
will analyses the relationships of all the four variables 
statistically to prove our theory.

Aim of this paper is indicate the sex hormones role 
in the autism through its effects on both aromatase and 
RORA. 

Materials and Methods

1- A 46 models of  Long–Evans rat induced for 
autism bought from All India Institute of Medical 
Sciences, Ansari Nagar, New Delhi 110029, were they 
puts for action study.

2- Medical induction in labs were carried out 
by specialists and proved by modern techniques 
like plasmid transfection, PROMO 3, and Confocal 
immunofluorescence microscopy. 

3- Radioimmunoassays technique was applied for 
hormones evaluation based on technique of(6).

4- HPLC technique used for estimation values 
of aromatase enzyme. Application methods inquired 
according to(6). 

5- Tools those used in our experiment in addition 
to equipment were imported from PerkinElmer, Inc. 
Company, USA.

6- SPSS test applied as statistical analysis according 
to(7). 

Results

Estrogen values in the RORA rats explained a 
decline 0.033±0.0011 ng/mL in comparison with control 
ones those recording 0.049±0.0044 ng/mL.

On the other hand, testosterone showed an elevated 
levels about 3.015±0.321 ng/mL in comparison with 
control group those registered 2.781±0.291 ng/mL.

Aromatase (% of activity/ mg of protein) give a 
result of decreased value 2.7±0.19 when compared with 
the normal ones 3.1+-1.03.

Statistical histograms designed below after 
analyzing datum explained in truncated columns shows 
an instability in the values and numbers of investigated 
variables in a manner clarified the levels of high 
testosterone affecting negatively both of aromatase 
enzyme and RORA in brain tissues of autistic samples. It 
is a type of indirect  proportional relation, see scheme-1 
below. 

Scheme-2 made clear that RORA’s rats indicates a 
gradual direct proportional relationship among estrogen, 
aromatase and RORA expression rates. 

The last histogram explains the whole relations 
among the four parameters judged in our research project 
for an illustrative manner, scheme-3.

All the above analyses applied based on an equation 
related to quantitative genetics Vx = !i (Xi – X)2 / (n – 
1). 

Scheme-1: Statistical histogram analysed variables related to testosterone effects on both aromatase and 
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RORA. 

⃰ Signifi cant signs appeared in this scheme

⃰ Scheme designed based on Vx = !i (Xi – X)2 / (n – 1) equation

 

Scheme-2: Statistical histogram analysed relations among estrogen, aromatase and RORA.

⃰ Signifi cant signs appeared in this scheme

⃰ Scheme designed based on Vx = !i (Xi – X)2 / (n – 1) equation

Scheme-3: Statistical histogram explain relations among sex hormones, aromatase and RORA.

⃰ Signifi cant signs appeared in this scheme

⃰ Scheme designed based on Vx = !i (Xi – X)2 / 
(n – 1) equation 

Discussion:

Recent studies on the physiological basis of the male 
predominance of autism and other neurodevelopmental 

abnormalities includes revision of a higher symptomatic 
and genetic burden in sex-specifi c gene mutations and 
females that differentially discuss chance to males or 
prevention to females. Sex chromosome mechanism and 
sex hormone involvement put for outlook. Particularly , 
fetal estrogen and testosterone are assisted in many 
sides of neurodevelopment and may interfere with 
neuropeptide, neurotransmitter, or immune manners to 
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contribute to sex susceptibility. Finally, all possibilities 
of both sexes under research lenses and a multi-hit 
hypothesis are on the table(8). 

Another possible description for the male 
prejudice in autism enclosed by the Neuroendocrine 
hypothesis, which supposed a role of neuropeptides in 
sex differences, especially vasopressin, oxytocin, and 
corticotropin-releasing hormone. Since these hormones 
are physiologically synthesized in the hypothalamus, 
then will secreted centrally and peripherally, and have 
sex-specific expression and response patterns(9).  

The results of this paper recommend that the 
biological expression of RORA is oppositely adjusted 
by male and female sex hormones, with estradiol and 
DHT elevating the binding of ER and AR, respectively, 
to the RORA promoter region.  Fascinatingly, estrogen 
raises RORA expression, whereas testosterone suppress  
expression of RORA(10). The physiological mechanism 
and scenarios through which estrogen and testosterone 
run RORA in contrary manners are unknown and require 
further study. Although these hormonal roles were seen 
in the SH-SY5Y neuroblastoma cell line, this line may 
not replicate all replies of primary neurons. Thus, it 
would also be committed to examine the role of both 
estrogen and testosterone on RORA expression and 
reactions in primary neurons, using an accurate rodent 
model. Some papers found that the tested Purkinje cell 
loss looked during aging in male staggerer (RORA+/sg) 
mice vs. female staggerer mice supports the concept 
of interaction between the sex hormones and RORA, 
with the male mice being more susceptible to RORA 
deficiency. By analogy, no gender-related dissimilarity 
in the increasing of Purkinje cell loss were looked in 
wild-type (RORA+/+) mice(11). 

We also evaluate one of the transcriptional members 
of RORA, aromatase, which is a vital enzyme in the 
synthesis of estrogen from testosterone. It is remarkable 
that both aromatase and RORA proteins are dropped in 
the frontal cortex of autistic subjects, and that the level 
of aromatase enzyme is correlated strongly with the 
value of RORA protein in the tissues of brain(12). We 
consequently put forward that the lowering of RORA 
watched in autism is intensified by a negative feedback 
physiology entailing dropped aromatase value, which 
further makes build-up of its substrate, testosterone, 

and decreased of its product, estradiol. Estradiol and 
testosterone specifically show positive and negative 
feedback rule of RORA expression(13). 

Conclusion 

Thus, our conclusion is a deficit in RORA in autistic 
rats brain is anticipated to be further exaggerated by 
elevated ranks of testosterone due to elimination of 
aromatase, a transcriptional target of RORA.
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Abstract

The liver is an important organ in the body that can be affected by many drugs and toxins. The hepatotoxins 
can cause oxidant stress that lead to activation of inflammatory cells and cause liver damage. Drug induced 
bile duct injuries are related to drug toxicity, multiple drugs have been known to cause the development of 
liver granulomas. Carbamazepine (CBZ) among other antiepileptic drugs is believed to cause hepatic injury. 
In this study we investigated the effect of (CBZ) 20mg/kg/day on female mice liver after 14 and 30 days 
of treatment. The histological findings showed that (CBZ) can cause histological alterations in the liver 
components such as bile duct proliferation, biliary hypertrophy, ductopenia, inflammatory cells infiltration 
and granulomas.
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Introduction

The liver is an important organ in the body that can be 
affected by many drugs and toxins, some drugs can cause 
death or even liver transplant (1). The liver has different 
cells that help the organ maintain immune homeostasis, 
drug induced liver injury can cause inflammatory cells 
infiltration, those hepatotoxins can cause oxidative stress 
that lead to activation of these cells (2). The responded of 
these cells can cause liver damage, innate immune cells 
take a part in liver inflammation and are the first line of 
defense. As well as they play a role in tissue repair and 
treat of the inflammation (3) infiltration of these cells can 
cause hepatocytes damage especially lymphocytes that 
can be seen in chronic liver diseases (4).

Drug induced bile duct injuries are represented in 
many pathological forms in the portal areas of the liver. 
The destruction of bile ducts epithelium after drug 
treatment is the main character to be seen in response 

to drug toxicity and a very common side effect of some 
therapies (5,6).

Multiple drugs have been known to development 
the liver granulomas (7). Granulomas are the aggregation 
of multiple immune cells such as lymphocyte and 
macrophages, due to endogenous or exogenous stimuli 
(8,9), which can be seen in chronic inflammation (10). 
There are different type’s granulomas such as foreign 
body, necrotizing, non-necrotizing, diffuse and 
suppurative granulomas (11), they rarely cause damage 
to liver structure (12).

Antiepileptic drugs are known to cause acute and 
chronic toxicity, beside adverse effects like neurotoxicity 
(13,14) which are common with these treatments.

Carbamazepine (CBZ) among other antiepileptic 
drugs is connected to hepatic granuloma, this drug 
works by blocking NA+ channels in the brain (15), it 
metabolizes in the liver by Cytochrome P450 (16), 
it`s metabolites work as neoantigenes and can lead to 
immune reactions (17). Other organs suffer from CBZ 
toxicity such as kidneys (18) and the brain. Therefore, 
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the study aims to investigate the negative pathological 
effects of carbamazepine treatment on liver components 
of mice.

Materials and Methods

Chemicals

Carbamazepine (CBZ) oral suspension used in this 
study was purchased from Novartis pharma AG basal 
Switzerland.

Animal of study

A total of40 adult female mice were used in this 
experiment, average weight 22-29 gm, they were 
brought to the animal house in Department of Biology / 
College of Education for Pure Science- Ibn- Al-Haitham 
and all under the same conditions, they were separated 
in to 4 groups with 10 mice each. The first group was 
administered with tap water and named as a control 

group. The second group was orally administered (CBZ) 
20 mg/kg/day for 14 days. The third was also a control 
group administered with tap water and the fourth group 
was administered (CBZ) 20 mg/kg/day orally for 30 
days. The first two groups were sacrificed after 14 days 
of treatment and the second two groups were sacrificed 
after 30 days of treatment.

Histological sections preparation

The livers of scarified mice were collected and 
immersed in 10% formalin and tissue samples were 
prepared for histological study by using paraffin method 
then sections were made and stained with conventional 
histological stains hematoxylin and eosin (19).

Control and treated sections of the liver were 
examined under the light microscope for bile duct 
injury, infiltration and granulomas at 10x, 40x and 100x 
magnifications power. 

Results

 In the present investigation, the liver of the control group showed normal bile duct structure with normal 
liver parenchyma and cells distribution (fig.1). 

Figure (1): Cross section through female mice liver of the control group showing normal bile duct (BD), 
portal vein (PV), lymphatic vessels (LY), hepatic artery (HA) and Kupffer cells (K), H&E ,40x, scale bar 

8.81μm. 

The toxic effects of (CBZ) on the liver of female 
mice after 14 and 30 days of treatment were evaluated, 
it was found that drug toxicity induced bile duct injury 
in the 14 days’ group, biliary proliferation and biliary 

hypertrophy was seen (fig.2), as for the 30 days’ group, 
ductopenia was also noticed beside the injuries that were 
seen in the 14 days’ group (fig .3).
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Infiltration of inflammatory cells at the portal areas was noticed in the treated groups, consisted of lymphocytes, 
neutrophils, plasma cells and eosinophils (figs. 4, 2).

Figure (2): Cross section through female mice liver treated with CBZ 20mg/kg/day for 14 days 
demonstrating bile duct (BD) hypertrophy and proliferation (BP), H&E ,40x, scale bar 8.81μm. 

Figure (3): Cross section through female mice liver treated with CBZ20mg/kg/day for 30 days 
demonstrating ductopenia, H&E,100x, scale bar 22.03μm. 

Figure (4): Cross section through female mice liver treated with CBZ 20mg/kg/day for 30 days 
demonstrating bile duct (BD) hypertrophy, infiltration of neutrophils (NE), lymphocytes(LM) and plasma 

cells(PL), H&E, 100x, scale bar 22.03μm. 
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Loose granuloma and micro granulomas were detected in the 14 days’ group (fig.5), while well-formed 
granulomas were detected in the 30 days’ group (fig.6), the granulomas were consisted of lymphocytes, macrophages 
and neutrophils(fig.6).

Figure (5): Cross section through female mice liver treated with CBZ 20mg/kg/day for 14 days 
demonstrating granuloma (G), H&E ,40x, scale bar 8.81μm. 

Figure (6): Cross section through female mice liver treated with CBZ 20mg/kg/day for 30 days 
demonstrating well-formed granulomas consisting of lymphocytes (LM) and neutrophils (NE), H&E ,100x, 

scale bar 22.03μm.

Discussion

 Histological findings in the present study 
showed groups treated with (CBZ) 20mg/kg/day for 
14 and 30 days showed histological alterations in liver 
compositions. Bile duct proliferation was noticed in 
both groups, it is thought that toxic effect of the drug can 
cause bile duct proliferation (20) or this toxicity caused a 
ductular reaction in this form (21), biliary hypertrophy in 
the 14 and 30days’ group was evident , this indicates that 

toxic effect of the drug lead to bile duct injury that made 
bile duct cells go through hypertrophy when hepatic 
injury occurred (22,23),these cells “the cholangiocytes”, 
are very sensitive to any injury and become activated , 
also secreting and assisting with the bile duct work (24).

In the 30 days’ group, ductopenia was shown in the 
portal areas as well as fibrosis was induced by the hepatic 
inflammation and lead to liver injury may have caused it 
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(25), in addition, the cholangiocytes will start apoptosis at 
some point and that will lead to this effect (26).

Inflammatory cells infiltration was noticed in 
both treated groups near portal areas and sometimes 
seen with or without necrosis it was demonstrated that 
hypersensitivity reaction to the drug may have caused an 
inflammation that lead to the infiltration (27) .

Multiple Granulomas of various sizes were seen 
in liver tissue in both treated groups. The formation of 
granulomas is linked to the inflammation in the portal 
areas, and as a result of immune reaction to the toxicity 
of the drug (28). Also believed formation of granulomas 
is due to the failure of the cellular immune response to 
eliminate the foreign substance (29). Granulomas can 
be found anywhere in the tissue and it is connected to 
hepatitis (30). 

Conclusion

Antiepileptic drug Carbamazepine (CBZ) can 
cause hepatic injuries, the histological findings showed 
that (CBZ) causes histological alterations in liver 
components after short and long period of administration, 
such injuries include bile duct proliferation, biliary 
hypertrophy, ductopenia, inflammatory cells infiltration 
and granulomas.
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Abstract

Food supervision in Iraq is the responsibility of the Ministry of Health and Environment, which conducts 
food supervision to all food establishments worked in Iraq by the department of sanitary monitoring in 
Baghdad city as well as all directorates of health in Iraqi provinces. As a result of increasing the number 
of food businesses national wide in last years, increasing the number of consumers, Iraq’s openness to the 
international market, and using the policy of random import. Due to the mentioned reasons, many problems 
related to consumer’s health has appeared, this matter pushed the Iraqi Government to establish committees, 
organized seminars, and workshops related to this subject to resolve problems effected in consumer’s 
health. This problem requires more effort from researchers and specialists in food supervision and sanitary 
monitoring in Iraq to protect consumer’s health especially from foodborne diseases. The proposed program 
is the start of the way towards new food safety policy in Iraq and it will be considered as the essential base 
of reorganization food control authorities in Iraq and updating national food regulations and legislations.

Keywords: Food supervision, program, sanitary monitoring. 

Introduction

Sanitary monitoring in Iraq integrated with the Iraqi 
Ministry of Health and Environment is the responsible 
authority of food control at a national level. One of the 
most important duties of this authority is keeping food 
safety and protect consumer’s health to all people living 
in Iraq, it divided into departments and directorates in the 
capital of Baghdad and other seventeen Iraqi provinces 
(1). The legislative base that organized the work of food 
control in Iraq is the set of national regulations and 
legislation in force, e.g. regulation public health no. 
89/1989 and its amendments, regulation of the central 
organization of standardization and quality control, food 
system no. 29/1982 and the instructions that organized 
the work of various kinds of food establishments in the 
country (2). 

Food Safety Program (FSP) is a written plan 
detailing the actions taken by a food establishment to 
ensure that the food it sells or manufactures is safe to 
eat by people and doesn’t lead harm to consumer’s 
health. FSP identifies and controls food safety risks, and 
it is an important tool to help food establishments in its 
processes to serve food safely (3). An appropriate and 
well-implemented FSP can help food establishment to 
ensure the safety of food that manufactures and sells, 
better manage of its operations through improving of 
data registered in the documents, reducing errors that 
can be happened during food manufacturing and finally 
controlling of costs. Not all food establishments require 
FSP. The Food Act 2006 defines who must comply 
with the requirements (4). Under the Act, all of the 
following high-risk food establishments must have 
FSP in place:

· Businesses that serve, process or deliver 
potentially hazardous food for the consumption to 
vulnerable people (e.g. hospitals, aged care facilities and 
child care services)
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· Businesses that harvest, process or distribute 
fishes and raw oysters. 

· Businesses that produce fresh, manufactured 
and ripe meats.

· Catering businesses that serve food to the 
general public. 

Potentially hazardous foods, are all foods that 
must be kept at certain temperatures to minimize the 
growth of bacteria and other microorganisms that 
may be present in food or to prevent toxins forming (5). 
Potentially hazardous foods, include the following : 
raw and ready-to-eat meat and fish and any other foods 
made of these items such as meat pies and fish fingers., 
milk and food containing milk such as cream, custard, 
dairy-based desserts., cooked rice and pasta., ready-to-
eat foods such as salads, cut fruit and vegetables and 
ready-to-eat meals such as lasagna, curry, sushi and 
salad sandwiches.

Even if food establishment doesn’t require to 
implement a FSP, it can be a benefit to implement it, 
particularly in cases where:

·  Seeking to distribute food products through 
supermarkets, and therefore food establishment needs to 
implement a FSP to verify its quality.

· The interest to present a premium service to the 
consumer and high standards of food quality.

· The interest to open food products manufactured 
locally to the international market (6).

Food Safety Program has the following criteria for a 
food establishment, and for that FSP should be:

a. Identify all food safety hazards that potentially 
could be happened to food handling operations in the 
food establishment.

b. Identify where, in a food handling operation 
in food establishment, each hazard identified under 
paragraph (a) can be controlled and the procedures of 
control.

c. Provide monitoring to the procedures of control 
identified under paragraph (b).

d. Provide appropriate corrective actions, to be 

taken when a hazard identified under paragraph (a) is 
not under control.

e. Provide a regular review for FSP to ensure that 
it is appropriate for the food establishment.

f. Ensure that appropriate record-keeping 
practices are observed, including maintaining records 
about actions taken to ensure that food establishment is 
carried on by the program (7).

There are several FSP that can be used to assist food 
businesses for developing, therefore, food establishment 
is responsible to select the program appropriate to its 
business.  There are many tools to assist in developing 
suitable food safety program to different kinds of 
food establishments; all activities, hazards, controls, 
corrective actions, and monitoring must be in site-
specific to the selective food establishment.

Materials & Methods

For supporting the work of food supervision in 
Iraq., visits, seminars, workshops, and meetings with 
the specialists in the department of sanitary monitoring 
located in the city of Baghdad-Alrusafa were performed 
during January to August 2019, to evaluate the actual 
food supervision in the city and to establish a proposed 
food safety program covered the changes happened in 
Iraqi society in the last years. The essential objective 
for establishing the proposed FSP is to ensure that safe 
food served to the Iraqi consumer, to protect his health 
from foodborne diseases. Also a review of Iraqi food 
regulations and legislation was performed to harmonize 
between the proposed food safety program and the Iraqi 
food regulations and legislation in force. The proposed 
FSP taken into account all steps that happened during 
food processing in food establishment. 

Results & Discussion

1. Food business

Starting a food business

Everyone serving or selling food to the general 
public has a moral responsibility to ensure that the food 
produced in his establishment is safe to eat and doesn’t 
harm consumer’s health. Even if the food establishment 
doesn’t need to be registered with a municipal control 
authority, it should make sure that the food sells is safe 
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for human consumption. Food establishment also should 
be responsible that all food processes e.g. manufacturing, 
transporting, store, and also selling is safe and compliant 
with the requirements concerning safety and labeling (8).

Contacting with local authority

Whether food establishment needs to be registered 
or not depending on its size and how its activities are 
consistent. The food establishment should contact local 
food authorities to find out whether its business needs to 
be registered or not. Some food establishments selling in 
occasional, such as temporary restaurants, this kind of 
food establishment might not need to be registered. 

Registration of a food establishment

If someone is planning to open a food establishment 
for example café, restaurant, food store, or delivering pre-
packed food, he should register his food establishment 
with the local authority at least 14 days before opening. 
Registration of his food establishment can’t be refused. 
If his food establishment is already opened and it isn’t 
registered, he needs to do that as soon as possible (9).

Approval in advance

Food establishments that manufacture, prepare, or 
handle with meat, fish, eggs, or dairy products for supply 
to another food establishment, might require approval 
by the local food control or the national food agency. 
Local food control or the national food agency charges 
a fee for registration and inspection. The inspection fee 
depends on how often food establishment yearly needs 
to inspect by one of the mentioned food authorities (10).

Applying for the approval should be done in advance 
of opening the food establishment. The owner of the 
food establishment can’t start his job before his facilities 
are checked well by the local food control or the national 
food agency. If food establishment isn’t registered or 
approved, maybe that lead to sanction.

If the local food authority discovers that a food 
establishment is neither registered nor approved, the 
food authority should recommend food establishment 
to register or apply for approval as soon as possible, as 
well as discontinue its food business immediately, until 
the registration or approval procedure has been finalized. 
If the food establishment continues its business without 

proper registration or approval, the food authority should 
prohibit food establishment from operating.

2. Controlling food business

When the inspection is performed in a food 
establishment, one or more described control methods 
can be used to verify whether food establishment 
complies with the requirements given in food legislation. 
Which control method used depends on the size and 
the nature of food establishment, i.e. risk and previous 
control experience. The risk in a food establishment 
can also be determined for how many parts of the food 
establishment’s self-control system are documented 
(11,12).

The overall assessment of the food establishment is 
performed on the basis of checking 1 and 2. In relation 
to these checking, food authority assessed whether 
the requirements of food legislation are met. All three 
checking are used in auditing. During the inspection, 
checking 2 is answered primarily, but also parts of 
checking 3.

Another important part of control at the place of the 
food establishment is checking if the food authority’s 
information about the food establishment is correct, 
which included:

· Is the food establishment registered or 
approved?

·  Is food authority’s information about the 
registered food establishment is correct? 

· Are the details of the decision of the approved 
food establishment is correct? 

· Is the work of the registered food establishment 
has been changed, so that the food establishment is now 
may be subject to approval under other requirements?

Support in assessing this matter should be found 
in the guidance of the national food agency (approval 
and registration of food establishments). The food 
authority should also verify that the data related to the 
food establishment classification risk is correct, e.g. how 
much product is produced per year or how many meals 
are served daily. 
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3.Control Areas

In order to facilitate food control, subsequent reporting, follow-up, and communication with food establishments 
should be performed by the local food authority. National food agency should be structured the following control 
areas to assist the work of food inspection (13). Control areas and their details illustrated in Table (1). 

Table 1: Control areas that assist inspection authority in controlling of food establishment .

Control areas Control details

1. Infrastructure, building, equipment, and vehicles. Planning, design, construction, placement, spaces, floor plan, 
maintenance.

2. Raw materials and packaging materials.
Raw materials, ingredients, process chemicals, materials in 
contact with food, reception control, information from the 

food chain.

3. Safe handling, storage, and transport. Storage, cross-contamination, separation of raw materials, 
packaging materials, process chemicals, end products.

4. Waste management and storage. Waste, return goods, animal bi-products.

5. Pest control. pests, insects, domestic animals.

6. Cleaning and disinfection. Cleaning, cleaning chemicals, cleaning results.

7. Water quality. Water used in the plant, not drinking water production.

8. Temperature. Refrigeration storage, freezer storage, thawing, heating.

9. Personal hygiene. Work clothes, hand wash, health certificate.

10. Education. Competence, knowledge in food hygiene and HACCP, 
education’s plan.

11. HACCP-based procedures. Hazard analysis, critical control points, monitoring, corrective 
actions, validation, and verification.

12. Information. Marking, presentation, information to the public.

13. Traceability.
From whom and to whom? 

Recall of bad product.

14. Microbiological criteria. National regulation and specifications of food safety criteria, 
Process hygiene criteria.

15. Other requirements. All other requirements given in the national food regulation 
(Control areas).
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Conclusion

Effective food control programs in different 
countries are essential to protect consumer’s health and 
guarantee safe food. These programs are also crucial to 
enable countries to ensure the safety and quality of food 
entering international trade and to ensure that imported 
food complies with the national food legislation 
requirements. The global food product trade environment 
currently imposes major obligations on both importing 
and exporting countries to strengthen their food control 
system and to implement food control strategies based 
on risk assessment.

Consumers have become unprecedented in the way 
food is prepared, processed, and marketed, and their 
demands are growing for governments to take greater 
responsibility for protecting consumers and ensuring 
food safety.

In many countries, food control is weak, because 
of the large number of legislations existed, and there 
are a multiplicity of food control authorities, and 
this is negatively reflected in control and monitoring 
food. Launching this program will advise national 
food authority on strategies to strengthen food control 
systems in a manner that protects public health, prevents 
fraud, avoids food contamination, and help to facilitate 
international trade.

Ethical Clearance: The Research Ethical 
Committee at scientific research by ethical approval of 
both MOH and MOHSER in Iraq

Conflict of Interest: Non

Funding: Self-funding 

References

1. Public health office Department. Manual of 
Sanitary Monitoring. Iraqi Ministry of Health and 
Environment, Baghdad, Iraq. 2012: 5-12.

2.  Alkhafaji M, Altimimi A. Evaluation of sanitary 
monitoring and the possibility of implementing 
inspection program in Baghdad restaurants. IJABR, 
2017; 7 (2): 387-390.

3. Jiang Q, Peter J. Barriers and benefits to the adoption 
of third party certified food safety management 
system in the food processing sector in shanghai. 
Food Control. 2016; 62: 89-96

4. Queensland Health. Food Act. Queensland 
Government, Australia, 2006.

5.  Queensland Health. Food poisoning and foodborne 
illnesses, Preventing food poisoning: handling and 
hygiene. Queensland Government, Australia, 2020.

6.  Hamzawi L, Ali A. Quality Management and Food 
Security. Dar Al Kuttab Scientific for Publishing 
and Distribution, Egypt; 2007: 21-25. 

7.  Forsythe S. Higiene de Alimentos. Ed. Acribia; 
Spain; 2002: 329-349.

8. Livsmedelsverket . Livsmedelshäfte 5. 
Livsmedelsanläggning, Godkännande och 
registering av Livsmedelsanläggningar. 
Livsmedelsverket, Sweden; 2010: 35-43.

9.  Food Administration Board. Food business control. 
FAB, Sweden; 2010: 21-35.

10.  Gothenburg Municipality-Environment. Control 
plan for food control. Gothenburg, Sweden; 2011:1-
12.

11. Veera Haukijärvi, Janne Lunden. Does waiving 
preventive food control inspections in Finland 
weaken the prerequisites for safe handling in 
restaurants. Food Control. 2017; 71: 187-192.

12.  Regulation (EC) No 853/2004. Laying down 
specific hygiene rules for the hygiene of foodstuffs. 
Official Journal of the European Union. 2004: L 
139/55.

13. Alkhafaji M. Implementing of GMP in Baghdad’s 
Restaurants and Cafeterias. IJNRLS. 2016; 3: 18-
23. 



1784      Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4

Synthesis and Biological Activities of New 1,2,3,4- 
Tetrahydroquinoline Derivatives Using Imino  

Diels-Alder Reaction

Mariam Abdul Jalil Abdul Razak1, Muhammad Abd Kadhum2

1Assist. Res., 2Assist. Prof. Dr., Department of Chemistry, College of Education for Pure Sciences Science, 
University of Anbar, Ramadi, Iraq

Abstract

This research contains the preparation of some novel derivatives of tetrahydro quinolone. First step, include 
prepared new Schiff’s bases compounds (I1-I5) were prepared by the direct condensation between diamine 
compounds and aromatic aldehydes substituted by different groups. Tetrahydroquinoline derivatives 
compounds (I6-I10) were prepared through imino Diels-Alder reaction using the derivatives of Schiff base 
with cinnamic acid, and Boron tri fluoride ethyl etherate (BF3.Et2O) as a catalyst. The prepared compounds 
were identified by infrared spectra, 1H-NMR, and 13C-NMR. Antibacterial activity of the prepared compounds 
was measured by using three pathogenic microorganisms including Staphyloccus haemolyticus, Klebsiella 
pneumonia,and Candida albicans. Also, a comparative study was achieved to study the biological activity 
of these prepared compounds using Agar Diffusion method.

Keywords: 1,2,3,4-tetrahydroquinoline, cinnamic acid, Diels-Alder reaction, Antibacterial activity, Boron 
tri fluoride ethyl etherate. 

Introduction

The 1,2,3,4-tetrahydroquinolines are relevant 
heterocycles that possess diverse biological activities 
and multiple applications. They are widely used as 
antimalarial (1), antibacterial(2), antiviral(3) and antitumor 
agents(4).Also, they are as inhibitors of thromboxane 
A2 synthase (5) and in other pharmaceutical 
applications(6). For these reasons, the preparation of new 
tetrahydroquinolines remains of considerable interest. An 
active approach for the synthesis of tetrahydroquinolines 
is the acid-catalyzed Povarov reaction, which is classified 
as an imino Diels-Alder cycloaddition (7). The primary 
goal of the current study is to seek novel molecules 
like the current compounds by synthesizing several 
1,2,3,4 tetrahydroquinolines derivatives. Moreover, this 
methodology, tetrahydroquinolines of sulfonamides 
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prepared through Imines- Diels- Alder reaction by using 
the derivatives of Schiff bases with cinnamic acid and 
Boron tri fluoride ethyl ether (BF3.Et2O ) as catalyst. 
All the prepared compounds were characterized based 
on their melting point, IR, 13C-NMR, and 1H-NMR. The 
anti-microbial efficacy of the synthesized compounds 
has been estimated using Agar Diffusion method. 

Experimental Section

The solvents, chemical materials and reagents 
utilized during this research were available bought from 
Romil, Sigma Aldrich and BDH are utilized as be given. 
Recorded infrared spectra were by using Shimadzu 
Infrared Spectrophotometer FT-IR model 8400s series 
spectrophotometer (KBr Pellet) in the region 400-4000 
cm-1. 1H and 13C-NMR spectral analysis were collected 
on NMR spectrometer 400 MHz, Bruker Biospin GmbH 
400 MHz using DMSO-d6 as the NMR solvent. Chemical 
shifts (δ) are expressed in ppm. Melting degrees were 
recorded on Sturat Scientific instrument SMPLU-K 
Model are uncorrected for the prepared compounds.

DOI Number: 10.37506/ijfmt.v14i4.11802
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General procedure for the synthesis of Schiff bases 
(I1-I5):

Schiff base derivatives (I1-I5) under research were 
designed according to the method equimolar mixtures 
(0.002 mole) of 4,4’-thiodianiline and (0.002 mole) 
of substituted benzaldehyde were dissolved in 25 ml 
absolute ethanol. This mixture was refluxed for 3 hrs 
then cooled. The precipitate was obtained and then 
recrystallized from ethanol. The end reaction of the 
synthesized compounds was monitored by TLC using 
silica gel as stationary phase and ethanol cyclohexane 
(8:2) mobile phase (Scheme 1) and Table 1.

General procedure for the synthesis of 
Tetrahydroquinoline derivatives (I6-I10):

A mixture solution of cinnamic acid (0.0006 mole) 
in toluene in presence of 3ml of BF3.Et2O was gradually 
added to the mixture, as a catalyst, was placed round 
bottom flask with condenser and stirred with heat for 15 
minutes to completely dissolve the reactants, gradually 
add the solution of Schiff base [I1-I5] (0.0006 mole) 

dissolved in dry (30 mL) toluene to the mixture for 
another 15 minutes. Then, this mixture was refluxed 
for 5 hrs and then cooled. The end of the reaction was 
checked by TLC (EtOAc:Toluene, 2:3). The solvent 
was evaporated under reduced pressure for one-third of 
solvent and separated precipitation was filtered and re-
crystallized from ethanol (Scheme 1) and Table 1.

Antibacterial activity of I6-I10

Antibacterial activity of these compounds was 
determined by the Ager Diffusion method against three 
pathogenic microorganisms involving two bacteria 
Staphyloccus haemolyticus, and Klebsiella pneumonia, 
and a yeast Candida albicans. All the synthesized 
compounds I6-I10 were used at the concentration of 25 
mg/ml, on an agar seeded by bacteria. All the achieved 
plates were incubated in the incubator at the appropriate 
temperature at 37 °C for 24 hrs. After that, the diameter 
of the zone of inhibition was calculated by the ruler in 
millimeters (mm)(8).

Scheme 1: Step by step method for the preparation 
Tetrahydroquinoline derivatives

Table 1: Some physical properties of prepared compounds (I1-I10)

Comp. No. Structures Color m.p. °C Yield% RF

 
I1

S
NN

ClCl

White 220-222 70 0.73

 
I2

H2
C

N N

ClCl

White 170-172 60 0.97

I3
H2
C

NN

NO2NO2

Yellow 230-232 55 0.23

I4

NN

NO2
NO2

Brown 235-237 70 0.85
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I5 CH3

CH3

NN

HCCH

CHHC

Green 200-202 68 0.89

I6

S NHHN

CC

O O

ClCl

OHHO

Orange 180-182 50 0.65

I7
H2
C NHHN

CC

ClCl

OO

OHHO

Yellow 160-162 75 0.85

I8
H2
C NHHN

CC

O2N NO2

O O

OHHO

Orange 90 73 0.86

I9 NHHN

C

C

O2N

NO2

O

O

OH

HO

Brown 230-232 75 0.67

I10

H3C CH3

NHHN

CH

CC

HC

CH HC

O O

HO OH

Red 320-322 71 0.58

Table 1: Some physical properties of prepared compounds (I1-I10)

Results and Discussion

Scheme 1 appears the synthetic path for the new 
Tetrahydroquinoline derivatives. Stage 1and 2 are as 
notified in the step by step made method and includes 
condensation reaction of the substituted aromatic 
substituted aldehydes with the amines to result 
azomethine compounds I1-I5 follow by next reaction 
with solute cinnamic acid during toluene in presence 
of BF3.Et2O to the corresponding wanted compounds 
I6-I10. The reaction methods in first and second steps 
were achieved utilizing FT- infrared spectroscopy. 
Manifestation of the band in the field 1597-1625 cm-1 in 
the infrared spectrum of the Schiff bases I1-I5 is suitable 

to C=N indicates condensation. The FT-IR spectra of 
I1-I5 exhibited the presence of the stretching absorption 
bands of (C=C) aromatic at (1586-1510) cm-1, (C-H) 
aromatic at (3158-3009) cm-1, (C-H) alphatic at (2922-
2877) cm-1, (C-Cl) at (721-717) cm-1 and (N=O) at 
(1369-1338) cm-1.

The confirmed structures of the prepared compounds 
I6-I10 were determined depending on the bases of 
their spectroscopy datum (FT- infrared, 1H-NMR, 
& 13C-NMR). The prepared Tetrahydroquinoline 
derivatives appeared suitable special signals needful 
to prove structures. FT- infrared spectrum of I6-I10 
exhibited the presence of the stretching absorption bands 
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of N-H group at (3500-3201) cm-1, C=O group at (1708-1627) cm-1, C-N group at (1083-1064) cm-1, C-H alphatic at 
(2900-2835) cm-1,C-H aromatic at (3100-3008) cm-1, C=C aromatic at (1593-1489) cm-1, and O-H group at (3298-
3116) cm-1.

1H-NMR spectrum for the prepared tetrahydroquinoline compounds presented appropriate for the aromatic 
proton with the proton shifts proper of the (H-N) and other groups are needful to emphasize the structure for 
tetrahydroquinoline membered system, also included in the table 2.

Table 2: The 1H-NMR Spectra of the compound I6 – I9

Comp. 
No. Structure of prepared tetrahydroquinoline derivatives (a) (b) (c) (d) (e)

I6

H2
C NHHN

CC

ClCl

OO

OHHO

(a)

(b)

(c)
(d)

(e)

Singlet in 
8.7 Multiplet in7.2 Singlet in 10.0 Singlet in 

4.02
Singlet 
in 2.5

I7

S NHHN

CC

O O

ClCl

OHHO

(a)

(b)

(c)
(d)

Singlet in 
8.6 Multiplet in7.3 Singlet in 10 Singlet in 

2.4 --

I8 

H2
C NHHN

CC

O2N NO2

O O

OHHO

(a)

(b)

(c)

(d)

(e)

Singlet in 
8.8 Multiplet in7.4 Singlet in 10.2 Singlet in 

4.0
Singlet 
in 4.5

I9 NHHN

C

C

O2N

NO2

O

O

OH

HO

(a)

(b)

(c)
(d)

Doublet in 
8.4

Multiplet in 
7.8

Doublet in 
8.57

Singlet in 
2.5 --

13C-NMR for the prepared tetrahydroquinoline compounds proves the existence for chemical shifts of carbon 
identical the Major groups as included in the spectral data set as following in table 3.
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Table 3: The 13C-NMR Spectra of the compound I6 and I10

Comp. No. Structure of prepared tetrahydroquinoline 
derivatives (a) (b) (c) (d) (e) (d)

I6

H2
C NHHN

CC

ClCl

OO

OHHO

(a)

(b)

(c)

41 128.06 192.6 -- -- --

I10

H3C CH3

NHHN

CH

CC

HC

CH HC

O O

HO OH

(a)

(b)

(b
-
)

(d)

(c)

(e) 40 129.5 153.6 178.3 18.2 131.7

The biological activity 

Antibacterial activity of the synthesized tetrahydroquinoline compounds were calculated using Ager Diffusion 
method against three pathogenic microorganisms involving Staphyloccus haemolyticus, Klebsiella pneumonia, and 
Candida albicans. All the synthesized compounds I6-I10 were used at the concentration of 25 mg/ml. Table 4 showed 
the zones of inhibition against the pathogens. The best inhibition zone was 19.5 mm by the compound I10 against K. 
pneumoniae, followed 18 mm by the compound I9 toward the same bacteria. While the compound I6 recorded a zone 
of inhibition reached 7 mm against K. pneumoniae and C. albicans. Finally, the lowest inhibition zone was 10 mm 
by the compound I10 against S. haemolyticus and C. albicans.

Table 4: The biological activity of compounds I6-I10 (Zone of inhibition, mm)

Compound
Number

S. haemolyticus K. pneumoniae C. albicans

I6 15 17 17

I7 12.5 16 14

I8 15.5 16.5 16

I9 16 18 14

I10 10 19.5 10
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Conclusion

We have successfully synthesized and characterized 
Schiff base compounds (I1-I5), and 1,2,3,4- 
Tetrahydroquinoline derivative(I6-I10) , The prepared 
compounds were identified by infrared spectra, H1-NMR, 
and C13-NMR, Antibacterial activity of the synthesized 
compounds was calculated using Ager Diffusion 
method against three pathogenic microorganisms 
involving Staphyloccus haemolyticus, Klebsiella 
pneumonia, and Candida albicans.where derivatives 
of tetrahydroquinoline showed varying results on the 
pathogenig microorganisms used ,Due to the presence of 
effective groups , The best inhibition zone was 19.5 mm 
by the compound I10 against K. pneumoniae, the lowest 
inhibition zone was 10 mm by the compound I10 against 
S. haemolyticus and C. albicans.the compound that gave 
the highest inhibition zone was due to the presence of 
effective functional groups and the large ring size .
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Abstract

Background: the main cause of multidrug resistant bacteria is the production of β-lactamase enzymes. The 
objective of this study was to determine the prevalence of genotype of Escherichia coli spp. isolated from 
nosocomial urinary tract infections (UTI). Methods: In a cross-sectional study from May 2019 to January 
2020, mid-stream urine specimens were collected from 210 patients presented with acute urinary tract 
infections whom attending Al- Shahid Ghazi and Al-Hariri Hospital in Medical City/ Baghdad. Samples 
were cultured for E. coli isolation. Antibiotic sensitivity test and the prevalence of resistance enzyme 
producing gen were investigated. Results: A total of 210 E. coli were isolated, multidrug resistance strain 
of E coli (92.85%) was reported by this study. PCR technique indicated that 88.57% of ESBL-producing 
isolates possessing blaTEM, 30% blaCTX-M genes and 20.48% blaSHV genes between isolates and E. coli 
still the less resistant to carbapenem due to low expression of KPC gen. Conclusion: ESBLs and KPC were 
the higher prevalent genotype of multidrug resistant E. coli in urine sample. 

Keywords: Health; Patients; ; B- Lactamase; infections. 

Introduction

Urinary tract infections are among the most 
common diseases caused by E. coli bacteria. E. coli 
is opportunistic bacteria and therefore can become a 
colony of the urinary tract and cause symptomatic or 
asymptomatic infections(1). 

Based on the presence of the gene encoding, 
virulence factor and types of chromosome or 
plasmid, Escherichia coli is classified into six classes, 
these includes enteropathogenic E. coli (EPEC), 
enterotoxogenic E. coli (ETEC), Enteroinvasive E. coli 
(EIEC) Enterohaemoragic E. coli (EHEC) Diffusely 
adherent E. coli (DAEC) Enteroaggregative E. coli 
(EAggEC)(2).

It was found that about 60% of adult women have 
urinary tract infection and about 80% of community 
urinary tract infection and 30% of nosocomial urinary 
tract infections is due to Uropathogenic E. coli (UPEC)
(3). 

One of the bacterial mechanisms to combat beta-
lactam antagonists is their production of beta-lactamase 
enzymes that cleaves beta-lactam ring, and prevents 
their association with transpeptidases(4). Beta-lactamase 
enzymes produced from the gram-positive and gram-
negative bacterium inactivates beta-lactam antibiotics 
such as penicillins and cephalosporins(5). The production 
of this enzyme differs in the gram-positive and gram-
negative bacteria. The negative bacteria of the gram stain 
produce beta-lactamase enzymes more varied compared 
to the gram positive one(6).

Genes of resistance beta-lactamase enzymes may 
be chromosomal or plasmid-carrying or transient 
genes(7). They are chromosomal in most blaAMPC 
genes produced by the intestinal family(8). Whereas, 
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the plasmid beta-lactamase enzymes are more common 
cause of resistance because of their ability to transfer 
from one cell to another, and widespread use of 
antibiotics increases the prevalence of resistance(9). 
Beta-lactamase genes carried on jumping genes, it 
facilitates the transfer of the genetic material from one 
microbe to another, and some other genes that encode 
beta-lactamase enzymes such as blaVIM and blaIMP 
are present on integrin(10). There are two dominant 
classification of these enzymes(2). Classification by 
Ambler included four different molecular groups are A, 
C, and D of serine-β-lactamases (SBLs) and the class 
B of metallo-β-lactamases (MBLs). Class B is further 
divided into subclasses B1, B2, and B3, using sequence 
conservation data(11).

Beta-lactamase extended spectrum ESβLs were 
discovered in Europe in 1980 and these enzymes were 
isolated for the first time in 1983 from Klebsiella 
pneumonia from a patient in Germany hospital, then 
these enzymes became global(13). Plasmid genes encode 
ESβLs, which facilitates its transmission between 
different bacterial species(14). ESβLs are resistant to 
penicillins in addition to first, second third generation 
cephalosporins, and aztronam, but they are inhibited by 
beta-lactamase inhibitors clavulanic acid(15). This study 
was aimed to investigate the isolates producing extended 
spectrum beta lactamase (ESBL) by conducting a 
sensitivity selection for beta-lactamase in accordance 
with WHO and CLSI recommendations. 

Materials and Methods

Study setting and participants

This cross-sectional study was conducted between 
May 2019 to January 2020, which included 210 urine 
samples obtained from patients with acute urinary tract 
infection admitted to the Al- Shahid Ghazi and Al-Hariri 
Hospital in Medical City/ Baghdad. Midstream urine 
sample was collected from both males and females (M/F 
ratio 0.123) with age rang of 35-60 years (mean ± SD 
= 45.89 ± 7.61). These samples were evaluated for the 
presence of bacteria and/or leukocytes and cultured on 
blood agar and Eosin Methylene Blue agar mediums 
(Himedia Company, India).

Under aseptic conditions, urine cultures that 
produce more than 105 CFU/ml E. coli were included in 
this study. Gram stain and biochemical tests were used 
to identify the isolates(16). 

Laboratory tests

Antibiotic susceptibility test

A modified Kirby- Bauer susceptibility testing 
method was used to assess the sensitivity and 
resistance patterns of Gram negative uropathogenic 
isolates(17,18). Antibiotic susceptibility testing (AST) 
was performed against most commonly used antibiotics 
(Turkey, Bioanalyse) using the Kirby-Bauer disk 
diffusion method on Mueller–Hinton agar (Himedia 
Company, India): Ampicillin (10mg/ml) Ampicillin –
Sulbactam (10mg/ml+10mg/ml),, Amoxillin-Clavulanic 
(25mg/ml+10mg/ml), Cefalothen (10mg/ml), Imipenem 
(10mg/ml), Meropenem (10mg/ml), using disk diffusion 
method (Kirby – Bauer). AST results were interpreted as 
per the Clinical Laboratory Standards Guidelines (2016) 
guidelines (CLSI, 2016). Escherichia coli (ATCC 
25922) were used as controls for AST. 

B-Lactamase production test

Disk replacement method was used to detect the 
production of beta-lactamase enzymes by E. coli isolates 
according to David and Robert 2005(17).

Polymerase-chain-reaction-based identification of 
β-lactamase genes

Bacterial DNA was extracted using G- spin DNA 
extraction kit (iNtRON biotechnology, Diagnostic kit 
components, Korea) according to the instructions of the 
supplied company. 

The presence of ESBL genes was detected by 
polymerase-chain-reaction (PCR) using the primers 
listed in table 1. These primers are freeze-dried and 
dissolved with distilled water, a final concentration of 
100 Pmol / Ml as a stock solution and kept at -20 ° C 
to prepare a concentration of 10Pmol / ml as a starter 
suspension. Stock solution 10 ml is diluted at 90 ml 
Distilled water to become the final volume 100 Ml. 
(Integrated DNA Technologies company, Canada). 
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Table 1: ESBL genes detect

The specific primer 16 s RNA of gene

Primer Sequence Product

Forward 5’ – AGAGTTTGATGGGTCAG- 3’
1450 Base pair

Reverse 5’- GGTTACCTTGTTACGCAG-3’

The specific primer bla TEM of gene

Forward 5’-GAGTATTCAATTTCCGTC- 3’
800 Base pair

Reverse 5’-TAATCAGAGGACCTATCTC- 3’

The specific primer blaSHV

Forward 5’-ATG CGT TATATT CGC CTG TG-3’ 747 Base pair

Reverse 5’-TGC TTT GTT ATT CGG GCC AA-3’

The specific primer blaCTX-M

Forward
5’-ATG TGC AGY ACC AGT AAR GTK ATG GC-3’

593 Base pair

Reverse
5’-TGG GTR AAR TAR GTS ACC AGA AYC AGC GG-3’

Statistical Analysis 

All variables were express as frequency. Chi square test was used to compare independent variables for ESBL 
genes positive and negative bacteria. The p-value < 0.05 was considered as statistically significant. For statistical 
analysis, SPSS 17.9 (SPSS, Cgicago, IL, USA) was used. 

Results and Discussion 

The biochemical tests indicated that all isolates were negative for the oxidase, Voges-Proskauer and Citrate 
utilization, while all were positive for the indole, Methyl red, and fermentation of lactose sugar. These results are 
consistent with Reddy et al., (2010) (Table 2)(18). 

Table 2: Diagnostic biochemical properties of E. coli

Test Result

Oxidase Negative (100%)

Indole Positive (100%)

Methyl red Positive (100%)

Voges-Proskauer Negative (100%)

Citrate utilization Negative (100%)

CAMP Test B- hemolytic (82%)

Lactose Positive (100%)
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Hemolysin is one of the factors that are secreted 
by many strains of E. coli. Hemolysin production by E. 
coli was studied and it was found that (82%) of isolates 
were able to produce hemolysin on human blood agar. 
This result agreed with study conducted by Ali (2012)
(19) who found that more than 40% of E. coli elaborates 
α-hemolysin. 

Antibacterial susceptibility to antibiotic 
susceptibility

The sensitivity of 210 isolates of E. coli was 
evaluated and the frequencies of susceptibilities were 
listed in table 3. These results were closed to many local 
studies conducted indicated that the resistance rate of 
E. coli to aminopenicillins was 95% and 86.4%(20,21). 
The main cause of this resistance was explained by Al-
Hamadani, (2013) as beta-lactamase enzymes producing 
strain of E. coli(21). 

The results of the current study also showed that 
83.81% of the isolates of E. coli bacteria are resistant to 
Augmentin, a combination of amoxicillin and clavulonic 
acid acid. Penicillin salbactam was close to Augmentin, 
as it reached 82.38%, all are due to beta-lactamase 
enzymes producing isolate that confirmed by Karlowsky 
et al. 2002(22).

The resistance to amoxicillin-clavulanic acid 
combination was reflecting the origin of the blaTEM 
which is mediated by plasmids and is responsible for the 
multiple resistance of antagonists(23). The results of this 
study came close to the results of Subha et al. (2003) 
who found that 90% of their isolates were resistant 
to Augmentin caused by beta-lactamase enzymes 
production(24). 

For cephalosporin antibiotics, a high resistance rate 
against cephalothine (91.90%) was founded due to the 
fact that the high affinity for protein binding (PBPs) 
and changes in this protein lead to resistance to these 
antibiotics. This result was agreed with other studies 
that confirm more than 85% of E coli was resistant to 
cephalothine(25). Inconsistently, studies conducted by 
Corvec et al, who found that the resistance was 45%(26).

It is not surprising that all uropathogens isolated 
from patient, including ESBL-producers and non-ESBL 
producers, were 100% susceptible to imipenem. Earlier 
reports have described imipenem as the drug of choice 
for complicated bacterial infections such as UTI. This 
antibiotic has a broad-spectrum action against wide group 
of pathogens such as Gram positive and Gram-negative 
bacteria. Because of its safety and effectiveness for 
treatment of bacterial infection, we recommend continue 
use of imipenem as a therapy for severe infections (27). 

Table 3: Antibacterial susceptibility test

Antibiotic
Antibacterial susceptibility 

Susceptible Intermediate Resistant 

Ampicillin 6 (2.86%) 3 (1.43% 201 (95.71%)

Ampicillin -Sulbactam 21(10.00%) 16 (7.62%) 173 (82.38%)

Amoxillin-Clavulanic 23 (10.95%) 11 (5.24%) 176 (83.81%)

Cefalothen 9 (4.29%) 8 (3.81%) 193 (91.90%)

Imipenem 193 (91.90%) 17 (8.10%) 0 (0.00%)

Meropenem 194 (92.38%) 3 (1.43%) 13 (6.19%)
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The current study evidence that the pathological 
conditions were dependent on the type of agent that the 
microorganism possesses which is a reflection of the 
expression. Watts et al. (2010) demonstrated in their 
research that geographic regions influence the type of 
genotype and genes of the pathogen microscope(28)

E coli Genotypes

This study showed the presence of different 
genotypes that are associated with bacterial resistance. 
Genotype tests confirm the presence of ESBL-producing 
isolates in 182 (86.67%). These isolates were shown 
to be highly resistant to pencilins-clavulonic acid and 
cephalosporin antibiotics. The higher prevalence of 
multidrug resistance strain of E coli (92.85%) was 
reported by this study is agreed with many global 
studies(29,30). The susceptibility pattern of the ESBL-
producing isolates in this study indicates a cross 
resistance of these ESBLs to many other common 
antibiotics(31). David and Robert, 2005 recognized 
poor outcome when ESBL-producing bacteria infect 
patients and treated by penicillin or cephalosporin(17). 
Conversely, some infections due to organisms testing 
resistant to ceftazidime but susceptible to cefotaxime 
or ceftriaxone have responded to treatment with these 
alternate cephalosporins(32).

Research agreed studies that the prevalent 
genes were 86.7% and 72.2% on the sequence was 
CTX-M2 responsible for resistance in the ceftazidime 
antagonists(33,34). However, it did not correspond to 
others(20,21) whose found that the dominant genes 
encoded on plasmids contained the TEM gene. Also, it 
was found that the TEM gene, which is found on most 
isolates plasma, is the most common in Gram-negative 
bacteria in Baghdad city hospitals.

Assay of genotype using PCR technique indicated 
that 88.57% of ESBL-producing isolates possessing 
blaTEM, 30%, blaCTX-M and 20.48% blaSHV 
genes between isolates. In addition, the presence of 
Carbapenemase-producing bacteria such as KPC and 
MBLs producing bacteria, represents a major threat to 
human health because of fails in most antibiotic therapy, 
were less frequent present in isolates. KPC was present 
in 8% of isolate and mainly associated with carbapenem 
resistance comparing to 1% of MBLs bearing bacteria. In 
parallel, we have found that the most active antimicrobial 

agents in vitro remained to be the carbapenems(33). 

Conclusion

Result of our study showed high prevalence of 
ESBLs and KPC but low prevalence of MBLs in cultured 
bacteria from urine samples of patients with acute UTI. 
In addition, KPC was the main carbapenem resistance 
mechanism in Klebsiella and E. coli isolates. 
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Summary

The cellular immune response and apoptotic pathways are closely related dose dependent responses against 
Echinococcus granulosus antigens. The aim of this study is to evaluate the cellular expression of Bax, 
Bcl-2 and Caspase-3 in both liver and spleen of experimentally cystic echinococcosis mice treated with 
Oxfendazole, Oxfendazole +Praziquantel, Oxfendazole +Albendazole and Albendazole +Praziquantel of 
experimentally mice model of cystic echinococcosis. After 2 months of treatment, mice were sacrificed and 
both liver and spleen were processed for immunohistochemistry staining protocol using specific primary 
antibody against mouse Bax, Bcl-2 and Caspase-3 proteins. The results showed that E. granulosus infection 
able to induce apoptosis in both liver and spleen tissues after induction of cystic echinococcosis mice model, 
treatment with Albendazole in combination form gives better results because of attenuation of apoptosis 
pathway and restore of normal cellular behavior. In conclusion, this study describes the involvement of 
apoptosis in the pathogenesis of cystic echinococcosis. 

Key words: Apoptosis, liver, Spleen and cystic echinococcosis. 

Introduction

Cystic echinococcosis (CE) is one of the most 
chronic helminthic wide spread zoonotic disease in 
many countries caused by metacestode of Echinococcus 
granulosus1. The interplay between parasite and host 
cells have been described ensuring survival of parasite2. 
CE can persist chronically in the affected organ mainly 
liver evading host immune responses and induction of 
apoptosis in lymphocytes3. 

Apoptosis or programmed cell death is an important 
cellular mechanisms ensuring cellular homeostasis4. 
Studies showed that fertile hydatid cyst containing 
protoscolex were able to induce apoptosis in the adjacent 
cells of the host5. Thus, E. granulosus is capable to 

modulate host immune responses such as the interference 
with modulation of dendritic cells maturation 6, and 
induction of a non-protective Th2 cell response by AgB7. 
Apoptosis is another proposed mechanism8 that provides 
suitable environment for survival of the cyst by inducing 
apoptosis in the host immune cells. Several factors play 
role in apoptosis, but the caspase enzymes and Bcl-2 
family are the two main families in this process. The first 
is a cascade of enzyme, of which Caspase-3 is the most 
important member affecting the lymphocyte apoptosis. 
The second is Bcl-2 family, a set of cytoplasmic proteins 
members that regulate apoptosis9 like Bcl-2 and Bax 
proteins. While Bcl-2 proteins inhibit apoptosis, Bax 
counteracts this 10. Central enzyme of apoptosis cascade 
is a proteolytic system involving a family of proteases 
called caspase. Among these enzymes Caspase -3 plays 
a central role in the apoptosis process11. 

The current study aimed to investigate the protein 
expression of Bax, Bcl-2 and Caspase 3 in liver and 
spleen of mouse model of cystic echinococcosis under 
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treatment with different modalities of anthelminthic 
drugs. 

Methods

Experimental design:

This in vivo mouse model experiment for cystic 
echinococcosis were approved by College of Pure 
Sciences (Ibn AL-Haitham)/ Baghdad University. This 
experiment was done in Animal housing of the college. 
Balb/C male mice were housed inside cages according 
to the instructions.

Collection of hydatid cysts samples and isolation 
of protoscolices: Hydatid cysts from lungs and livers of 
infected sheep carcasses collected in AL-Sadir slaughter 
in Baghdad. These cysts were stored and processed to 
separate the protoscoleses from the fluid12. 

Preparation and administrations of drugs: 

Three drugs were used in this study, Albendazole 
(ABZ) 10mg/kg, Praziquantel (PZQ) 40mg/kg and 
Oxfendazole (OXF) 30 mg/kg. These drugs were 
dissolved in distilled water and stored at 4°C for no more 
than 24 hours. Drugs were used about two months in 
single form or combination with others as the following: 

OXF treated group, OXF+PZQ treated group, 
OXF+ABZ treated group and ABZ+PZQ treated group. 
Additionally, not infected group served as negative 
control (NC) group while none treated group served as 
positive control group (PC).

All drugs were given after four months of 
experimental infection with 2000 protoscolices 

(I/P) in accordingly to the group of study as single 
dose orally at early morning for two months. 

Immunohistochemistry staining of BAX, Bcl-2 
and Caspase -3 proteins in liver and spleen sections:

Animals were sacrificed by cervical dislocation, 
then examined their internal organs (such as Liver, 
spleen, lung, stomach intestine and etc.) of mice were 
removed under sterile conditions by abdominal incision. 
Both liver and spleen were washed in distilled water 
and stored in 70% ethanol and processed as paraffin 
embedded tissue blocks. 

Sections of 5 micrometer were obtained and mounted 
on positive charge glass slides. Before labeling, sections 
were deparaffinized in xylene and rehydration by graded 
series of ethanol baths. Endogenous peroxidase activity 
was blocked with peroxidase block. After washing, 
sections were then incubated in protein block for 20 
minutes at room temperature.

100 microliters of diluted primary antibody against 
Caspase -3 (orb382909),BAX (orb378567) and BCL2 
(orb10173) was added on tissue section for 60 minutes.
After washing, visualization steps achieved by Rabbit 
IgG SABC Kit (orb90444) using DAB Chromogen Kit 
(orb219876) and counterstained by hematoxylin. 

Data analysis

Results of IHC test were evaluated by applying 
a semi- quantitative assessment: each slide was 
counted under light microscope for three times at x400 
magnification and about 5 fields were randomly selected 
in each round. Thus, the number of immunolabeled cells 
was counted in 5 fields under a fixed focus for each slide 
and value of mean for positive count in total number of 
all counted cells (each tissue section) for each sample 
group. Data were expressed 

as mean ± standard deviation (SD) and Analysis 
of Variance (ANOVA) test was used for differences 
between groups. Values p≤ 0.05 was regarded as 
statistically significant. 

Results

This study investigates the apoptosis regulating 
proteins expression in liver and spleen of mice before 
and after treatment with different drugs. After induction 
of cystic echinococcosis in mice, the apoptosis proteins 
(Bcl-2 and Bax) were elevated in both liver and spleen 
tissues. Similarly, Caspase -3 was highly elevated in 
comparison with negative group (Fig. 1).

Restoration of apoptotic protein expression after 
treatment of cystic echinococcosis:

In the current experiment, it’s clearly shown that 
apoptosis proteins were reduced in both liver and spleen 
tissue after four months Cystic Echinococcosis and 
two months of treatment of cystic echinococcosis with 
different treatments as shown in Table 1.
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Bax protein was still elevated in liver tissue under treatment with OXF alone or in combination with PZQ or 
ABZ, and ABZ with PZQ. But it was reduced in spleen tissue under treatment with OXF in combination with PZQ 
or ABZ as shown in Fig 1

Caspase -3 protein expression also reduced after two months of treatment in combination treatments in 
comparison with non-treated group 

Table1: Comparison of Bax, Bcl-2 and Caspase- 3 proteins in liver and spleen in study groups.

liver NC PC OXF OXF+PZQ OXF+ABZ ABZ+PZQ

Bax 15.4±4.7
27.83±7.83

A**
17.23±8.38 ANS, 

B*
18.03±6.94 ANS, 

B*
16.94±7.03 ANS, 

B**
18.2±6.02 ANS, 

B**

Bcl2 5.03±2.9 8.93±1.9 A**
6.92±3.9

ANS, BNS
6±2.3

ANS, BNS
8.9±2.6

A**, BNS
7.9±2.8

A**, BNS

Caspase3 15.28±7.44 32.3±12.84 
A**

26.84±11.84 A**, 
B*

14.32±9.44
ANS, B**

10.5±7.54 ANS, 
B**

12.44±8.54 ANS, 
B**

Spleen NC PC OXF OXF+PZQ OXF+ABZ ABZ+PZQ

Bax 7.93±2.8
18.92±10.2

A**
12.2±8.3

ANS, B**
8.93±3.9

ANS, B**
10.23±5.3
ANS, B**

11.2±3.9
ANS, B*

Bcl2 6.8±3.9 12.2±6.9 A**
12.9±7.2

A**, BNS
4.8±2.1

ANS, B**
3.9±1.8
A*, B**

6.7±2
ANS, B**

Caspase3 17.29±7.4 38.92±13.4 
A**

28.32±10.84 A**, 
B*

17.93±10.2 ANS, 
B**

14.33±8.99 ANS, 
B**

14.2±10.4 ANS, 
B**

A: statistically significant difference from Negative control (NC), B: statistically significant difference from 
positive control (PC).* Significant differences on (p≤ 0.05). **Significant differences on (p≤.0.001). NS: No 
significant (p>0.05). 
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Figure 1: Immunoperoxidase staining of Bax protein expression in liver and spleen in study groups using 
polyclonal rabbit anti- Bax (5pg/ml). (A-F): Bax expression in spleen tissue, (A) control negative group 

with low expression, (B) positive control group without treatment showing high expression of Bax protein, 
(C) OXF treated group, (D) OXF+PZQ treated group, (E) OXF+ABZ treated group and (F) ABZ+PZQ 
treated group. (G-L): Bax expression in liver tissue, (G) control negative group with low expression, (H) 

positive control group without treatment showing high expression of Bax protein, (I) OXF treated group, (J) 
OXF+PZQ treated group, (K) OXF+ABZ treated group and (L) ABZ+PZQ treated group. 



Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4      1801

Discussion

The effect of E. granulosus infection on apoptotic 
proteins expression in liver and spleen were not yet 
studied. However, this is the first study that report the 
immunohistochemical expression of Bcl-2, Bax and 
Caspase 3 protein expression in both liver and spleen 
of mouse model of cystic echinococcosis after treatment 
with different treatments.

In the current experiment, an increased apoptotic 
protein in liver and spleen after induction of infection 
suggesting a higher activity of apoptosis pathway 
mediated by parasitic antigens. This inclination was 
argued by other studies proposed that the parasite release 
antigens that modulate apoptosis in host cells. This 
was evident by mitogenic activity of protoscoleses on 
regulation of growth in leukocyte cell line8,13. 

Our results was argued by Amirmajidi, et al., 2011 
whom reported that apoptosis was higher in lymphocytes 
after treatment with fertile hydatid cyst fluid compared 
with control cells. Furthermore, Bcl-2 mRNA as anti-
apoptotic protein was reduced accompanied by increased 
Bax protein as pro-apoptotic protein in in this model, 
Additionally, increased caspase-3 expression was also 
higher compared with control group3. 

Another studies, Macintyre et al.,2001 found that 
hydatid fluid induce cell proliferation with enhanced 
expression CD25 and CD38 on human peripheral blood 
lymphoblast and reduced CD28 (and other co-stimulatory 
molecules) resulting in anergy or apoptosis14. Also, Li et 
al.,2003 showed that apoptosis was significantly higher 
in T-cell after infection, this might be due to release of 
inducers of apoptosis such as antigens15 thus, fertility of 
cyst is an important factor for survival of the cyst in the 
host’s body16.

The induction of apoptosis has significant advantage 
for the Echinococcus granulosus infection as a fertile 
stage induce apoptosis in the leukocyte infiltration 
toward the newly growing cyst3.This strategy more 
important in the early stage of infection ensuring minimal 
concentration of leukocytes as an immune suppression 
mechanism.

This study clearly highlighted that two months of 
treatments were restored the expression of Bcl2 (anti-
apoptotic protein) and reduce Bax and caspase- 3 (pro-

apoptotic proteins) in both liver and spleen of mice 
model. However, it might be due to scolicidal activity 
of treatment against parasite leading to reduction of 
parasite load that ultimately reduce the inducers of 
apoptosis of host cells17. Similarly, this explanation 
was clearly demonstrated the scolicidal and apoptotic 
activities of albendazole against E. granulosus18,19 or in 
liver tissue in combination with Chinese herbs (Sophora 
moorcroftiana alkaloids)19,20.

In conclusion, this study describes the involvement 
of apoptosis in the pathogenesis of cystic echinococcosis. 
Using of Albendazole in combination form gives better 
results because of restoration of apoptosis pathway.
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Background

The negative impact of gastroenteritis in those aged 5 or less in Babylon Province in Central Iraq cannot be 
underestimated as it is a serious impediment to the wellbeing and cognitive development of children and 
a cause of unnecessary death in this resource-strained region of the Middle Eastern country. In this region 
diarrhea is an important clinical presentation at primary health care institutions and other health affiliated 
centres, stands out as a leading cause of admission to many of the emergency hospital wards in Babylon, 
and a serious and ironically, often reversible cause of loss of precious lives. Regional attitudes in the Middle 
Euphrates Region about causes that lead to childhood gastroenteritis vary from rural and urban localities and 
even from townships, a cultural issue that is true for most provinces of Iraq.

Aim of the study: 1-To study the social and demographic aspects related to sanitation and personal hygiene 
regarding childhood diarrhea in Babylon Province.

2- To determine the local knowledge, of women and care givers about childhood diarrhea.

Patients and methods: This cross sectional work was carried in Babylon Province, Iraq. A total 408 
respondents attending primary health care institutions and pediatric clinics for treatment of diarrhea , during 
the period from first of January 2019 to the first of May 2019.

Results and Conclusions: In Babylon Province outbreaks of diarrhea tend to be noticed early in life prior 
to first year of life despite the fact that around three quarters of infants who contracted gastroenteritis were 
in compliance with Rota Vaccine timetable schedule. Seven out of ten women were fully knowledgeable of 
the importance immunization against Rota virus and its vital role in reduction of the risk of gastroenteritis. 

When their children contract diarrhea, a percentage shy of 66% said that they would seek paediatric medical 
attention . 

Respondents whose infants were affected tend to be mostly urban, in their teenage years and lacked 
proper education. There is a remarkable lack of adequate knowledge about ways of contracting childhood 
gastroenteritis.

Key words: Knowledge of the Mothers, Sanitation and Hygiene, Childhood Gastroenteritis, Babylon 
Province. 

Introduction

Diarrheal disease stands out as the second major 
cause of mortality among the under five years old 

internationally [1]. About twenty percent of deaths of 
children is due to this ailment[2,3]. Passage of three or 
more loose or watery motions within a period of 24 
hours is considered as abnormal or stools that are passed 
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more frequently than normal for a child is considered 
as diarrhea according to the World Health Organisation 
guidelines[4,5]. 

Diarrhea is one of the commonest diseases that has 
the greatest negative impact on the growth and wellbeing 
of children[6]. The younger the age of the child the most 
vulnerable with incidence peaks in the first 24 months of 
life but subsides as the child grows older[7]. Worldwide, 
there are two and a half billion humans who live without 
adequate hygiene and sanitation, just over six hundred 
and sixty million people do not have access to clean 
water sources[8]. Poor standards of water purification, 
sanitation and hygiene and related interventions can 
affect growth, cognition and development of children in 
a number of ways[9]. Contaminated foodstuff, inadequate 
feeding standards, lack of proper water purification, lack 
of hand washing, poor sanitary disposal of human waste, 
poor housing and living conditions, and lack of access to 
adequate and available primary health care centres are 
aggravating risk factors of those aged 5years or younger 
for contracting diarrheal disease[6,10,11,12]. 

Gastroenteritis does not kill by itself but poses a 
lethal threat through the poor knowledge, poor practice 
and wrong attitudes of caregivers and their improper 
approach towards its management and prevention 
leads to high risk of severe dehydration and eventually 
death[13,14]. Even with improvements in the standards of 
housing and sanitation, water purification and food safety 
knowledge, diarrhoeal disease still remains the cause 
of major reversal of economic and societal gains[15]. 
Although over the last five decades there has been a drop 
in the total global mortalities due to diarrhoeal disease, 
the morbidity from diarrhoea may not show a similar 
trend[16]. These improvements in mortality have been 
attributed to increased use of oral rehydration therapy 

(ORT), improved nutrition, increased natural feeding, 
a variety of proper supplemental feeding, maternal 
education, better MMR immunisation coverage and 
improvements in hygiene and sanitation[17]. Morbidity 
and mortality in young children is particularly a 
problem because early childhood is a vital time as 
far as physiological development is concerned[18]. 
Human growth during this period is faster than during 
any other period and many vital cognitive pathways 
are forged before the age of 2 years. Any problem in 
these processes by diarrhoeal disease can lead not only 
to lethal consequences but also to impaired cognitive 
development and more school absenteeism and less 
economic productivity in the adult years of life[19].

Aim of the Study

1. To analyse the socio-demographic factors 
related to sanitation and hygiene regarding childhood 
gastroenteritis in Babylon Province.

2. To outline the main local knowledge of mothers 
and care givers about childhood gastroenteritis.

Patients and Methods

This is a cross-sectional study conducted in Primary 
Health Care Centres and Pediatric clinics during the 
period from the first of January 2019 to the first of May 
2019, and included information taken from the mothers 
of 408 patients with diarrhea of different ages below 5 
years old. 

Results

Table of socio-demographic factors of mothers, 
shows that 55.4% were aged younger than 18 years, 
living in extended families 65% with a crowding index 
of over 4.1 in 49.8% 

Table 1: Distribution of causes of gastroenteritis cited by mothers and variables related to water.

Causes Number Percentage

Particular food 21 5.1%

Particular feeding habit 40 9.9%

Spoiled milk 82 20.2%

Breast feeding 41 10.0%

Bacterial infection 143 35.0%
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Parasitic infection 20 4.9%

Drugs 20 4.9%

Hot climate 41 10.0%

Total 408 100.0%

Table 1 shows the distribution of causes of gastroenteritis cited by mothers. 35%believed it was due to bacterial 
infection,20.2% due to spoilt milk and both breast feeding and hot climate cited by 10% respectively. Table 2 also 
show distribution of variables related to water shows that just under 30% use water only as a method of handwashing 
after contact with fecal waste and 79.7%cited using unsafe tap water that is not potable. 

Table 2: Association between socio demographic characteristics and causes of gastroenteritis cited by 
mothers.

Variables

Causes

X2 test P-value
Particular

feeding

Particular 
feeding 
habit

Spoiled 
milk

Breast 
feeding

Bacterial 
infection

Parasitic 
infection Drugs Hot climate

Age Less than 18
18-35

More than 35
Total

1(4.8%) 
0(0.0%) 

20(95.2%) 
21(100.0%)

20(50.0%) 
0(0.0%) 

20(50.0%) 
40(100.0%)

61(74.4%) 
20(24.4%) 
1(1.2%) 

82(100.0%)

1(2.4%) 
40(97.6%) 
0(0.0%) 

41(100.0%)

102(71.3%) 
1(0.7%) 

40(28.0%) 
143(100.0%)

20(100.0%) 
0(0.0%) 
0(0.0%) 

20(100.0%)

20(100.0%) 
0(0.0%) 
0(0.0%) 

20(100.0%)

1(2.4%) 
40(97.6%) 
0(0.0%) 

41(100.0%)

 
<0.001*F

Educational level 
Illiterate 
Primary 

Secondary 
Higher education 

Total

 

20(95.2%) 
1(4.8%) 
0(0.0%) 
0(0.0%) 

21(100.0%)

 
20(50.0%) 
20(50.0%) 
0(0.0%) 
0(0.0%) 

40(100.0%)

 
21(25.6%) 
61(74.4%) 
0(0.0%) 
0(0.0%) 

82(100.0%)

 
0(0.0%) 
1(2.4%) 
0(0.0%) 

40(97.6%) 
41(100.0%)

 
41(28.7%) 
82(57.3%) 
0(0.0%) 

20(14.0%) 
143(100.0%)

 
0(0.0%) 

20(100.0%) 
0(0.0%) 
0(0.0%) 

20(100.0%)

 
0(0.0%) 
0(0.0%) 

20(100.0%) 
0(0.0%) 

20(100.0%)

 
1(2.4%) 
0(0.0%) 

40(97.6%) 
0(0.0%) 

41(100.0%)

 

730.878

 

<0.001*

Residence
Urban
Rural
Total

 
1(4.8%)

20(95.2%)
21(100.0%)

0(0.0%)
40(100.0%)
40(100.0%)

60(73.2%)
22(26.8%)
82(100.0%)

 40(97.6%)
1(2.4%)

41(100.0%)

81(56.6%)
62(43.4%)

143(100.0%)

20(100.0%)
0(0.0%)

20(100.0%)

20(100.0%)
0(0.0%)

20(100.0%)

21(51.2%)
20(48.8%)
41(100.0%)

144.828 <0.001*

Occupation
Employed
Housewife

Total

0(0.0%)
21(100.0%)
21(100.0%)

0(0.0%)
40(100.0%)
40(100.0%)

21(25.6%)
61(74.4%)
82(100.0%)

20(48.8%)
21(51.2%)
41(100.0%)

20(14.0%)
123(86.0%)
143(100.0%)

0(0.0%)
20(100.0%)
20(100.0%)

20(100.0%)
20(100.0%)
20(100.0%)

20(48.8%)
21(51.2%)
41(100.0%)

 
72.944

 
<0.001*

*P value≤ 0.05 was significant. F: Fisher-exact test. 

Table of Distribution of variables related to knowledge of mothers shows that one in five do not use refrigerators 
to store child food 21.6%,and not all seek a doctor when gastroenteritis happens 65.4%,depending on sunken eyes 
and dry lips 35.3% and 29.7% respectively to assess the extent of dehydration of their children.44.9% lacked proper 
knowledge of ORS. 

Cont... Table 1: Distribution of causes of gastroenteritis cited by mothers and variables related to water.
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Figure 1 Distribution of source of information of mothers regarding diarrhea. 

Table 2 shows that chi square/Fisher exact test 
was conducted to show an association between 
maternal sociodemographic variables which include 
(age, residence educational level and occupation) and 
causes of gastroenteritis cited by mothers . There were 
signifi cant association in all circumstances p value < 
0.001. 

Data Analysis

SPSS version 24 computer software (statistical 
package for social sciences) was used to enter data 
and analyze information. Categorical variables were 
presented as frequencies and percentages, continuous 
variables were presented as (mean_+standard deviation). 
Inaddition Chi square/Fischer exact test was utilised to 
show the association between two categorical vaiables . 
A P value of < 0.05 is statistically signifi cant.

Discussion

According to the results of our study in Babylon 
Province and regarding the socio-demographic 
distribution of the mothers, we found that 59.6% of 
mothers were from urban area, where as in a study in 
Egypt they found that 63.2% of mothers were from 

rural area[20]. In our study we found that 80.1% of 
mothers were housewives, where as in Egyptian study 
52.4% of mothers were housewives and 30% were 
professionals[20]. 

Regarding educational level of the mothers in our 
study 45.4% were attending primary school, where as 
64.44% were illiterate in Ethiopian study[21], in contrast 
with another study in Malawi 79% were attending 
primary school and above[22]. Only 25% of mothers in 
the Ethiopian study were attending primary school[21]

and about 47%were attending primary or secondary 
school in Combodia[23]. 

In our study, 20.2% considered teething as a cause 
of diarrhea, where as a study in Jamaica shows that 82% 
of mothers thought that teething causes diarrhea[24] and 
71.9% of mothers in a study in Enugu in Nigeria thought 
that teething causes diarrhea. 

In this study, we found that 70% of mothers or 
caregivers use water and soap for hand washing, where 
as in a study in Egypt 92.7% of them use water and 
soap and only 7.3% of mothers use only water for hand 
washing [20]. 
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We found that 35.5% of mothers can assess 
dehydration depending on sunken eyes and 65% go 
to doctor when their children get diarrhea, where as 
in Ethiopian study 0nly 13.8% can assess dehydration 
depending on sunken eyes and 62.4% of them go to 
doctor when their children get diarrhea [21]. 

In this study, 80.1% of mothers believe that artificial 
feeding causes diarrhea, where as 54.7% of Ethiopian 
mothers disagree with this belief [21]. 

In the mothers of the 408 children under 5 years 
old who were presented with diarrhea, there were 
significant association (P value < 0.001) between 
socio-demographic characteristics (age of the mother, 
educational level, residence, and occupation) and causes 
of diarrhea that were considered in our study (particular 
feeding, teething, breast feeding, bacterial infection, 
parasitic infestation, drugs, and hot climates). 
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Abstract

Objective: Being a member of RNA binding proteins, Human Antigen R (HuR) is considered as an acute 
factor to mediate the proangiogenic factors causing the angiogenesis amongst tumor cells. All through the 
anoxic conditions and inflammation, the cytokine IL-1 activated the HuR which further downregulated or 
upregulated the hypoxia inducible factors (HIF1α). Current study was conducted to observe the correlative 
impact of Decetexal (Taxotere) cancer drug on HIFα and HuR expression levels while utilizing the cell line 
HeLa. 
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Introduction

Cancer is a main health issue in both developing 
and developed countries of the world. World Bank and 
WHO (World health organization) assess that about 
12 million worldwide individuals agonize with caner 
while 7.6 million of them die per year [1]. Lower success 
rates of treatments lead to the higher mortality and 
incidence rates among cancer patients. Thus, numerous 
procedures have been formulated against cancer such as 
chemotherapy, immunotherapy, radiation and surgery. 
Though, the rate of success for these methods is still 
lower because of their drawbacks [2]. Such condition 
inspires the struggles to develop and discover the more 
impactful and profound anticancer properties devoid of 
severe side effects [3-6]. Moreover, the proliferation of 
cancerous cells is uncontrolled and happens far away 
from normal limits. This occurs because of the cell 
cycle disruption, suppression of apoptosis and increased 
angiogenesis [7-10]. As the apoptosis is a procedure of 
cell death intended for the elimination of undesired host 
cells [4, 5]. This apoptosis process is automated with a 

series of events comprising of a set of products of genes. 
Moreover, apoptosis is liable for several pathological 
& physiological procedures and pathological process 
comprise a major role of apoptosis in the death of tumor 
cells [6]. 

Being a widely expressed member of RNA 
binding proteins ELAV’s family, HuR displays precise 
similarities to the sequences of ARE-containing RNA in 
vitro [7]. It associates to their in vivo rates of decay, thus, 
involving HuR in the angiogenesis of proangiogenic 
factors. Commonly, initiation of angiogenesis takes 
place through the inflammatory or hypoxic settings [8, 

9]. Additionally, hypoxia & inflammation stimulate the 
function of HuR by modulating the binding activity of 
RNA and subcellular localization of HuR [6]. Moreover, 
other cytokine IL-1linked inflammation [10] can initiate 
the HuR functions for stabilizing the target mRNAs’ 
set to accomplish the certain procedure [11]. As a result, 
the activated HuR further stabilize TNFα or stimulate 
the HIF1α translation by ARE situated in 3’ UTR 
while creating a positive feedback [12, 13]. while several 
healthcare authorities might utilize the taxtotere name 
in order to refer to the docetaxel name generic drug. As 
docetaxel is anti-cancerous (cytotoxic or antineoplastic) 
chemotherapy drug [14-16], thus, permissions have 
been made for its usage in metastatic prostate cancer, 

DOI Number:10.37506/ijfmt.v14i4.11806



1810      Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4

advanced stomach cancer, non-small cell lung cancer 
and breast cancer [17]. Recent studies indicate its usage 
for the treatment of melanoma, soft tissue sarcoma, 
pancreatic cancer, ovarian bladder and small cell lung 
[19]. 

Materials and Methods

The streptomycin, penicillin, fetal bovine serum 
(FBS) and cell culture medium (DMEM) were acquired 
from the labs of HiMedia. The HeLa cells of human 
cervical carcinoma were attained from the Indian 
Academy Degree College of Banglore, India. Moreover, 
the culturing of cell lines was carried out in the medium 
of DMNEM enhanced with streptomycin (100µg/mL) & 
FBS (10%). Likewise, the growth of cells took place in 
the incubator of CO2 (Memmert, Germany) at 5% CO2 
& 90% of 37οC temperature. Usage of the confluent 
trypsin/EDTA was done during the sub-culturing of 
cells. Further, the Decetexal (Taxotere) CAS # 114977-
28-5 was bought from the Sigma Aldrich and this 
drug was soluble in methanol and sued at fluctuating 

concentrations for the research. 

Primers design: The pairs of the primers purchased 
from the Sigma Aldrich are described in table (1). 
These were designed using formerly designated 
Primer3 software by Sudhakar et al [18]. Furthermore, 
the alignment tools from BLAST (National Centre for 
Biotechnology Information) were used to check the in 
silico primer pairs and PCR product’s specificity. 

RT PCR: cDNA synthesis: The 200U/µl Super 
script TMII Reverse Transcriptase (HiMedia) was 
utilized along with RT PCR kit to carry out the cDNA 
synthesis. To start the reaction, the small amount of RNA 
about 2µg attained in the former section was utilized. 
The 1.97µg/µl concentrations of RNA was acquired, 
thus, 1.12µl of the total RNA was utilized in reaction. 
Further, the 1µl RT enzyme and random primers were 
mixed together properly followed by the 10 minutes 
incubation at 25οC. After the 45 mins incubation at 
70οC, the obtained cDNA was stored for further usage in 
the analysis of RTPCR process. 

Table 1: Table presents the primers details used in RTPCR.

Gene  Sequence (5’->3’) Length GC% Product 

HuR
FW GAGGTAGGGACCACCAGGAT 20 60.03

888
RV ACTTGCTCTTTTTCTCTTGGCAG 23 59.68

HIF-1A
FW TGACCTGCTTGGTGCTGATT 20 59.89

208
RV GCGCTGAATCTTTGCTATGG 20 57.6

Real time PCR: The table (1) primers were bought 
from Sigma Aldrich and prepared using software of 
primer 3. The usage of iQTM SYBR Green Supermix 
(HiMedia) allowed to perform the real time PCR 
conferring to the method described by Deepak V. 
et al (2018)[19]. The 1µl RT products and 600nm 
primers were utilized in the assay of PCR with 
reaction using 12.5µl of total volume. To confirm the 
positive amplification, the whole reactions were run 
in duplicates and also in parallel to their negative 
control. 

Docking studies: Various soft wares such as 
PATCHDOCK, ArgusLab 4.0.1, Rampage, ACD 
ChemSketch, Swish PDB viewer and SWISH Model 
were utilized for docking studies. In present context, the 
HIF-1A and HUR receptors were used while among the 
model study to dock or inhibit receptors. The Hypoxia 
inducible factor 1 alpha (NC_000014.9) and human 
like R antigen were obtained from enterz database of 
NCBI. SWISH Model freeware was used for homology 
modelling while choosing best templates for the studies 
of docking. Moreover, the selected models were 
additionally analysed on the patchdock. 
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Results and Discussion

MTT assay: For this assay all measurements were control normalized (without treatment) and considered as 0 in 
percentage. The primary observations indicated the cell treatment with 10µg/mL drug suspension presented an anti-
proliferation activity. This was extremely negligible activity when compared to the dose dependent positive control. 
However, the drug’s activity was observed to be positive on comparing to the negative control and colchicine. All 
such values show equally potent drug suspension to the positive control. Thus, the values of IC50 were 23.56 & 38.8 
for positive control and drug correspondingly. 

Figure 1: Graph indicates the values of percent inhibition the assay of MTT. All values are articulated as 
±s.e value and values were triplicates’ average and all measurements were control (0%) normalized. 

Figure 2: Graph is indicating the values of IC50 in assay of MTT. All values were presented as vale ±s.e and 
were average of triplicates. 

LDH assay: The assay of the drug induced damage of membrane was done on due to the release of LDH. 
Subsequently to the incubation, the quantity of the released LDH was further calculated while comparing to the 
(OD0.01) negative control. The outcomes showed that comparative to the untreated cells, the release was dose 
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dependent and according to the assay of MTT. Initial concentration presented a very negligible release on comparing 
to the negative control and colchicine. However, the 24 hours incubation, the suspension of drug indicated a substantial 
upsurge in the release of LDH comparative to the control afterwards 1µg/ml amount. While, at 3µg/ml concentration, 
the percent release observed was 71±19.4%for drug & 92±13.4% for positive control with a signifi cant difference 
of (p< 0.05). 

Figure 3: This graph represents the LDH release percentage from the HeLa cells succeeding to the 24 hours 
LDH assay exposure. The triplicates’ values were average and were expressed as the values of percentage 

control (values± s.e.) and all measurements were normalized to (0%) control. 

Expression of gene members: The variance is 
reduced amongst the samples by normalizing all the 
obtained outcomes to the housekeeping (GAPDH) gene. 
The mRNA expression levels for each gene (HIFA, 
HUR & GAPDH) member were studied individually. 
From this, the samples having lower values of ∆∆Ct was 
precieved as calibator whereas, the remaining samples 
were rather comparative to the calibator. Thus, the Ct 
values of the housekeeping genes, HIFA & HUR were 
11, 18 and 21 correspondingly. Reliying the Ct values 
of samples that have been treated with drugs were 

normalized to the GADPH housekeeping gene. The 
expression of GAPDH gene was deliberated as 100% 
in value. Hence, from the calculated values of 2-∆∆Ct 

and several researches, the observations indicated 
the underexpression of HUR gene in comparison to 
the HIFA and control. Therefore, both HIFA & HUR 
were underexpressed in the treatment in comaprison to 
control group. HIFA showed 16 times underexpression 
in treatment while HUR gene was underexpressed 64 
times on treatment. 
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Figure 4: This graph represents the values of 2-∆∆Ct for members of genes attained from the RT PCR. Thus 
all experiments were the average of the duplicates. 

Cell cycle Analysis: HeLa cell lines were used 
to analyze cell cycle distribution with FACs analysis. 
This was carried out to observed either any of the anti-
cancer drug suspension was applied through the arrest 
of cell cycle induction. This experiment was carried 
out as (Kaur, M., et al 2008)[20]. Shortly, approximate 
plating of 1 x 106 HeLa cells was done in 6 well plates 
that comprised of 2ml complete DMEM. After 24 
hours incubation, cells were further treated without 
or with (control) suspension of drug at fluctuating 
concentrations of 40 and 20µg/ml. From which DMSO 
of 1% was utilized as negative control as 1% in the media 
of DMEM and 20µM of colchicine as a positive control. 
The cell were assembled and centrifugation was done 
for 5 minutes at a RT maximum speed and pellets were 
gathered. The collected pellets were re-suspended in 
solution of 1XPBS & a 2ml fixing solution of 20% PBS 
in 70% ethanol was used to fix overnight at 4οC. Further 
cells were pelleted through 10 minutes (RT) centrifuge at 
4000rpm. These pellets were cold wash with 1XPBS and 
then incubation was done for fifteen minutes (RT) in the 

solution of 500µl propidium iodide (PI) that comprised 
of 0.05mg/ml RNase A and 0.05mg/ml in PBS solution. 
Moreover, the FACS Caliber from BD Biosciences 
(San Jose, CA) was used for the determination of cell 
percentage & their viability in several cell cycle’s stages 
in control and treatment as well. Th usage of FACS 
Caliber from BD Biosciences (San Jose, CA) assist in 
determination of cells’ percentage and their viability in 
several cell cycle’s stage of both control and treatment. 

Cell cycle analysis: The analysis of the conclusions 
of cell cycle through flow cytometry exhibits that in 
HeLa cells case, a significant arrest was observed in 
the cell cycle’s G2M phase due to drug suspension. 
Upon comparing to the positive control (80.83±0.02%), 
the G2M phase cell cycle arrest was observed to 
be 42.86±0.03% & 33.82±0.05% at 40 and 20µg/
ml correspondingly. Thus, the arrest observed was 
11.45±0.33% and conclusions approved that drug is a 
potential cancer inhibitor as it can efficiently stops the 
proliferation of cell and arrest the division of cell. 
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Figure 5: The outcomes of analysis of cell cycle are presented in the images. In which DMSO in 1% was 
utilized as a negative control whereas, all other values triplicate’s average. 

Docking studies: The outcomes of the patch Dock 
confirmed the potential drug action for the targets of 
drug. For each target, about four models were created 
while using SWISS model. Therefore, out of the eight 
merely 1 target got chosen with a higher score of patch 
Dock. Hence, the HIFA model score was 4716 whereas 
for HUR model was observed to be 4872 and both of 
these appeared to be appropriate as compared to the 
other models. 

Conclusion

 Relying on the substantial outcomes of the research, 
the potency of drug was confirmed on the cell lines of 
HeLa as colchicines. Although, the usage of drug in 
clinical settings reported no data for its molecular level 
validation. The two targets of drug in current research 
approves their potential function as an anticancer drug 
target and that can further be researched. However for 
the insilico studies, the receptors showed a potent role a 
fresh drug targets and most probably Dectexal drug may 
act on these. 
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Abstract 

In view of the importance of human food poisoning, this study was aimed to isolate B. cereus from meat 
sources that is economically problem affects both manufacturers and consumers. 16S rRNA was used 
to identify bacteria as well as for constructing phylogenetic tree. The activity of different antimicrobial 
agents (nicin A, Rosemary essential oil and tetracycline) were determined using well diffusion method. 
16S rRNA analysis was successfully identified the three studied isolates from meat as B. cereus as well as 
the phylogenetic tree results observed that bacteria source in meat might be the soil. Rosemary essential 
oil at concentration 2000 µg/ml was more effectively then nisin A at 32 mg/ml. In conclusions, the 16S 
rRNA sequences analysis was efficient for identification of B. cereus. Also, the higher antibacterial effect 
of Rosemary essential oil against B. cereus need further studies to be used as preservative agent for meat 
products. 
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Introduction 

Various kinds of microorganisms can cause food 
spoilage that is economically problem affects both 
manufacturers and consumers. Bacillus cereus is 
representing a common food contaminant, and is cause 
distinct forms of illness such as emetic and diarrheal. 
B. cereus is existing in various foods like meats, milk, 
vegetables. The counts of B. cereus in meat products 
were 2.9-4.59 Log CFU/g and it can grow well after 
cooking (1). Nevertheless, some pathogens including 
the spore forming bacteria may appear lower infectious 
doses, foodborne disease related to jerky products 
have been increased. Several methods have been 
studied for microbial safety of jerky products such as 
additives to food, heating, and irradiation antagonistic 

toward pathogens like Staphylococcus aureus, B. 
cereus, Listeria monocytogenes Escherichia coli and 
Salmonella Typhimurium, but not handle the quality of 
jerky products during storage (2). 

B. cereus sensu stricto known as a food poisoning 
associated pathogen with sometimes causes in humans 
soft tissue infections (3). B. cereus is vastly distributed in 
the environment and have a relative genetic relationships 
to other species in the B. cereus group inclusive B. 
thuringiensis, and B. mycoides (4). 

Identification of bacterial species by molecular 
methods is widely used. The 16S rRNA gene is a 
powerful molecular tool which has been proven to be 
identified the species of bacteria (5). Traditional methods 
used to detect B. cereus, such as selective media and 
biochemical tests as well as confirming the presence of 
protein toxin crystals, are time consuming. Molecular 
methods such as PCR are rapid for the identification 
these bacteria and many genes used for this purpose 

DOI Number: 10.37506/ijfmt.v14i4.11807



Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4      1817

including 16S rRNA, 23S rRNA, gyrB, or 16S–23S rRNA 
spacer regions (6,7).

Synthetic antimicrobial preservatives were used for 
many years in the food industry, but their consumption 
can lead to intoxications, allergies, cancer …etc. Thus, 
the search for natural products as new antimicrobial 
agents derived from animals, plants and microorganisms 
used in food industry (8).

Bacteriocins are divided into two classes: class I and 
II groups. The most studied one is lantibiotics subclass 
of bacteriocins, which inclusive nisin, staphylococcin 
C55, lacticin and mersacidin. Some of lantibiotics have 
potent activity against food-borne pathogens (9,10).

Plant essential oils have antimicrobial activities; 
however they limited used in foods due to their strong 
flavor. Lately, plant extracts as food antioxidant have 
been developed such as Rosemary extract that tested 
versus some food spoilage and foodborne pathogenic 
microorganisms under various conditions of pH, water 
activity, and temperature (11).

The meat products are widely consumed by the Iraqi 
people who give concerns about food poisoning caused 
by B. cereus pathogen. Thus, this study was focused on to 
isolate B. cereus from meat sources that deals with human 
food poisoning and to identify this microorganism used 
biochemical and molecular techniques as well as 16S 
rRNA for constructing phylogenetic tree. Furthermore, 
compare between the activity of nicin, rosemary 
essential oil and tetracycline as antibacterial and food 
preservative material. 

Materials and Methods 

Isolates and culture media

One hundred food samples were collected from 
Baghdad markets from July 2016 to September 2016, 
including Fried meat, Grilled meat, and Beef burger buy 
from local market. All samples were primary cultured on 
serial dilutions were prepared, and 0.1 ml of each diluted 
sample was streaked in mannitol yolk polymyxin agar 
(MYP) a medium used for the enumeration, detection 
and isolation of B. cereus in food samples were 
incubated for 24 h at 30°C. The colonies (peacock blue) 
with lecithinase zone were transferred it on nutrient agar 
for further study (12).

Molecular assay

Extraction of DNA and polymerase chain 
reaction 

The DNA of bacterial isolates was extracted based 
on the protocol of Wizard Genomic DNA Purification 
Kit, Promega. Concentration of DNA was measured by 
Quantus Florometer. Amplification of 16S rRNA was done 
using the primers 27F (AGAGTTTGATCTTGGCTCAG) 
and 1492R (TACGGTTACCTTGTTACGACTT) (13). 
The PCR mixture was consisted of 12.5μl of GoTag 
Green Master Mix (Promega, USA), one μM of above 
primers and 2 ng/µl of tested DNA completed to 25 μl 
with nuclease free water. PCR protocol was conducted 
with an initial denaturation for 5 min at 95ºC; 30 cycles 
of denaturation for 30 sec at 95ºC, annealing for 45 sec 
at 60ºC, extension for 1min at 72ºC then final extension 
for 7 min at 72ºC. After PCR amplification, agarose gel 
electrophoresis was adopted to confirm the presence of 
amplification. Under UV transilluminator visulazation, 
the PCR product was separated in 1% agarose gel to 
determine the size of amplicons.

Sequencing

PCR amplicons were sending for Sanger sequencing 
using ABI3730XL, automated DNA sequences, by 
Macrogen Corporation, Korea. The sequences of 16S 
rRNA were built up from forward and reverse sequence 
data using Genious software. DNA sequencing data 
was analysed via Basic Local Alignment Search Tool 
(BLAST) of NCBI GenBank (http:// www.ncbi.nlm.
nih.gov). MEGA7 sequence analyzing software with 
500 bootstrap values was used for constructing the 
phylogenetic tree. 

Antibiotic susceptibility test

All presumptive B. cereus isolates were confirmed 
by AST. The cultures were grow on Muller Hinton Agar 
plates and incubated at 37°C for 18 hrs with the following 
antibiotics: Penicillin (10µg⁄ Disc), Amoxicillin (25µg⁄ 
Disc), Ampicillin (10µg⁄ Disc), Ceftriaxone (5µg⁄ Disc), 
Cloxcillin (30µg⁄ Disc), Tetracycline (30µg⁄ Disc).The 
inhibition zone around disk were recorded and compared 
with Clinical and Laboratory Standards Institute (14).
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Preparation of Nisin A 

Nisin A (Sigma Nisaplin 2/5%, Germany) was 
prepared through dissolved with 100mg from Nisin A 
powder by 10 ml HCl (0.02 N ) to give104 IU/ml (40 
IU=1 g) concentration. After that the solution was passed 
throughout 0.45 filters for sterilization then stored at -20 
ºC (15).

Preparation of essential oil of R. officinalis

The essential oil of Rosemary was extracted 
from leaves dried by air (250g) using Cleavenger 
hydrodistillation method. The distilled water with plant 
material was boiled for 3h, the essential oil was stored at 
4ºC until use (16).

Prepared Tetracycline powder stock solution:

Described by Andrews (17): The (Tetracycline) 
stock suspension (50 mg/ml) was performed via solute 
0.5g from vancomycin powder in 10 ml D.W.

Determination of the inhibitory effect of 
antimicrobial agents 

Determination the antimicrobial effect of the nisin 
A, Rosemary essential oil and tetracycline on B. cereus 
planktonic cell using well diffusion assay method was 
applied according to (18).

Statistical Analysis

The data were analyzed using the SPSS IBM 
version 20. Least significant differences (LSD) test was 
done to investigate the differences between diameters 
of inhibitory zone of tested antimicrobial agent. Values 
were considered statistically significant P ≤ 0.05. 

Results and Discussion

Meat has exerted a crucial role in human evolution 
and is an important component of a healthy and 
well balanced diet due to its nutritional richness and 
importance in human nutrition as well as examine some 
pejorative beliefs about meat consumption (19).

The PCR results for four studied bacterial isolates 
were analyzed using gel electrophoresis that showed the 
amplicons size of 16S rRNA gene was 1500 bp in Figure 
1. 

 

Figure 1. PCR product of the 16S rRNA gene (1500 
bp) from bacterial DNA stained with ethidium 
bromide. Lane M. 100 bp DNA ladder, Lanes 

1-4. Unknown bacterial isolates. The product was 
electrophoresis on 1% agarose at 5 volt/cm2. 1x 

TBE buffer for 90 min. 

The forward sequences of three PCR products of 
the 16S rRNA gene were compared with the GenBank 
database using BLAST in NCBI website to find the 
related sequences. The three studied sequences showed 
high similarity to the sequences registered found in 
GenBank as illustrated in Table 1. BCM-1, BCM-2 
and BCM-3 observed 99% identity to B. cereus ATCC 
14579.

Among large numbers of genes within a bacterial 
genome, the 16S rRNA gene play as an initial key for 
phylogeny based identification when compared against 
16S rRNA gene sequence GenBank databases (20). The 
taxonomists concluded that 70% or higher DNA-DNA 
relatedness with 5% or less divergence within related 
sequences, together with 97% or higher 16S rRNA 
sequence similarity, is the best means of defining a 
species (6). 



Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4      1819

Table 1. Bacteria isolated from meat identifi ed according to the results of a BLAST on the GenBank 
database in NCBI.

Isolates
Accession number

in GenBank

Closest species
in GenBank 

database

Similarity Index

Score(bit) E-value Identity Gap

BCM-1 NR_074540.1
Bacillus cereus
ATCC 14579

2540 0.0 99% 0%

BCM-2 NR_074540.1 Bacillus cereus ATCC 
14579 2582 0.0 99% 0%

BCM-3 NR_074540.1 Bacillus cereus ATCC 
14579 2560 0.0 99% 0%

The phylogenetic results of 16S rRNA for studied isolates from meat and strains from GenBank database showed 
that the fi rst two isolates (BCM-1 and BCM-2) arranged together in a sister group but BCM-3 isolate divergent 
from them. All studied isolates in phylogram belong to B. cereus bacteria as well as showed direct lineage with B. 
thuringiensis. The B. cereus group has several Bacillus species that are related physiologically and have a signifi cant 
genetic similarity to B. cereus bacteria including B.cereus, B. anthracis, B. thuringiensis and B. mycoides (14).

This gene is used in phylogenetic building and taxonomy due to it is universal found in different bacterial 
species. Because of rapid evolutionary rate that contributes to lower the percentage of gene similarities resulting in 
16S rRNA is appropriate for bacterial identifi cation

till closely related species. Results of Bavykin et al. (6) showed that closely related species might be reach to 
100% 16S rRNA gene similarity which makes it diffi cult to distinguish between them. Whereas Wang et al. results 
observed the gene similarity reach to 99.2% when used gyrB (21). Phylogenetic tree of the three studied isolates 
showed closer to B. cereus isolated from soil which suggest that the source of B. cereus in meat may be soil. 

The results of disk diffusion method (Figure 2) showed various levels of susceptibilities to different antibiotics 
among studied isolates. The isolates of B. cereus observed as multi-resistance for used antibiotics especially against 
Amoxicillin and Cloxcillin while sensitive to Tetracycline that were similar to results obtained by (22). 

Figure 2. Antibiotic susceptibility of B.cereus isolates against group of antibiotics. 
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As shown in Figure 3, the antimicrobial agents used in this study showed highly signifi cant differences (P≤ 
0.01) in inhibitory zone diameters among them and among different concentrations of each agent except for the fi rst 
concentration of niacin and tetracycline was not signifi cant(P˃0.05). 

 

Figure 3: Inhibitory zone diameter of nicin A, Rosemary essential oil and Tetracycline at different 
concentrations against B. cereus bacteria 

The nisin A inhibitory effect at concentrations 32 and 64 µg\ ml were measured as diameter that shown in fi gure 
4 while at 128µg\ ml lower diameter. The result agreed with (22) the antimicrobial effect of nisin was investigated 
against B. cereus at different concentration during storage.

 

Figure 4: MIC for nicin A at concentrations (A) 32, (B) 64 and (C) 128 µg\ ml against B. cereus on Muller 
Hinton agar at 37°C for 24 hr. 

The three concentrations (500,1000 and 2000 µg/
ml) of Rosemary essential oil against B. cereus observed 
diameter of inhibition zone reached to 11, 22 and 27 
mm respectively (Figure 5). The result agreed with (23) 
which reported the rosemary extract abuse commercially 
in food as an antioxidant of lipids which was examined 
against foodborne microorganisms. 

Natural herbal products and their derived compounds 
have used in many studies for controlling the growth of 
pathogens in food products. In investigation studies on 
B. cereus found that Rosemary essential oil have broad 
spectrum of antibacterial activity against this bacteria 
(24). Combination of thyme oil (0.4%) with cinnamon 
oils (0.4%) decreased the count of B. cereus growth in 
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minced meat to reduction percentage 96.09%. Moreover, the shelf-life of mortadella has been extended with the use 
of rosemary/thyme EOs (25). 

Figure 5: MIC for Rosemary essential oil at concentrations A) 500, B) 1000 and C) 2000 against B. cereus on 
Muller Hinton agar at 37°C for 24 hr. 
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Abstract

Background: The characteristics surface, such as, topography, and rigidity of orthodontic arch wires are 
essential determining factor of the effectiveness,of arch wire-guided tooth movement. They also affect, 
in the potential of corrosion,and the aesthetics,of orthodontic components. This study was considered to 
evaluate the chemical composition and topography of Cu-NiTi arch wires from different companies in,dry 
and,wet condition( acidic and,neutral artificial saliva). Materials and methods Three,types of CuNiTi 
orthodontic,archwires from,different brands were,used: CuNiTi (Ormco brand),, CuNiTi (IOS brand) 
and,CuNiTi (Orthotechnology brand).,They were rectangular,(0.018*0.025 inch) in cross,section and cut 
into pieces,of 20 mm in length.,30 pieces,from each,company were separated into 3 groups; one group was 
left dry condition,and other,2 groups, ten pieces,for each group were submerged in,artificial saliva,(pH=6.75 
± 0.015) and,(pH=3.5 ± 0.015) at 37ºC ,for 2 months. The SEM and EDS was used to assess surface analysis 
of wholly samples.,Results: After soaking period, CuNiTi wires from orthotechnology brand,exhibited the 
highest change in chemical composition and topography among the study groups. Instead, the least change 
in chemical composition and topography surfaces were CuNiTi wires from Ormco brand,when compared 
to,analogous arch wires. Conclusion: The CuNiTi arch wires from Ormco brand were the greatest and the 
most appropriate alignment in orthodontic archwires in term of the least changes in surface of Cu-NiTi 
initially and during the course of this study period.

Keywords: Copper Nickel Titanium arch wires, scanning-electron microscopy and Energy dis persive x-ray 
spectrophotometer .

Introduction

An appliance continued fixed on teeth within, 
attachment by,which the request of force occurred by arch 
wires or auxiliaries is called fix orthodontic appliance (1). 
The one of most main portions of fixed appliance is arch 
wire, the perfect one should have capacity to move the 
tooth with a,continuous ,light force applied to it (2). Nickel 
titanium- Copper chromium Alloy,(CuNiTi):This alloy 
was advanced by Dr.Rohit Sachdeva and Miyasaki,in 

1994. It composed of (49.87%),nickel, (5.64%),Copper, 
(42.99%) titanium ,and (0.5%) chromium’’’(3). To 
increase the thermal-reactive assets of the archwire 
and increase the transformation of the temperature 
to above the oral cavity and to recompense for this, 
copper additional to the alloy, the chromium is added 
to reduction the transformation of the temperature. 
Originally,’’ Copper NiTi was produced with four 
altered austenitic transformation temperatures covering 
both thermoelastic archwires and pseudoelastic ‘’(4). The 
cobalt-chromium, stainless-steel,, and titanium alloys 
were,used in the orthodontic,appliances depend on the 
formation of passive oxide surface films to corrosion 
resist. These layers of protective are not,reliable.They 
are prone to both chemical and mechanical degradation. 
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Even,without t destruction, oxide,films regularly dissolve 
slowly only to alteration as metal surface is,exposed 
tooxygen the from surrounding medium or from air [5].

The purpose of the present study was to analysis 
chemical composition and topography of copper nickel 
titanium archwires at dry and neutral , acidic of artificial 
saliva.

Materials and Methods

Formation of Artificial Saliva

The mechanisms of artificial saliva ‘’ 0.7g NaCl 
, 1.2g KCl , 0.26g Na2HPO4 , 0.2g K2HPO4 , 1.5g 
NaHCO3 , 0.33g KSCN , 0.13g,urea and 1000,ml 
deionized water’’.’’ NaOH and Lactic acid were used 
to alter ‘’the pH of artificial saliva using the pH-meter’’ 
and kept in,37°C using incubator using filter paper after 
filtering to get clear of any unsolvable impurities and salts. 
The,pH of artificial saliva,was attuned to 6.75±0.015 and 
3.5±0.015 using a pH meter (Jenway,,Cyprus and model 
3320, equivalent to the pH of human salivary’’ (6-8).

The Samples 

The samples,were made of (3)types of maxillary 
archwires rectangular in cross-section ((0.018*0.025 

inch)):

1. CuNiTi,archwires (Ormco corp., Glendora, CA, 
USA),

2. Copper Nickel,Titanium archwire,(((Ortho 
Technology®, USA, TruFlex™, full form))

And 3. CuNiTi archwires (IOS, International 
Orthodontic Services, Stafford, USA ).

The straight parts of the arch wire were cuting into 
20 mm in length(9). Tottaly was 90pieces of arch wire, 
30,pieces from each type, of arch wires, were divided 
in,the groups that 10 parts from each,company retain 
in a dry,condition ‘’as a control group’’, although the 
other,20 parts,were submerged,in artificial saliva,for 2 
month ,ten pieces,from each,groups were submerged,in 
pH,of artificial,of saliva 6.75 and ,pH = 3.5.

Afterward, samples,was employed,in glass 
containers,seperated and held in from its,ends held 
by,dental floss .Then, ,added of artificial,saliva so 
that,sample,was submerged,completely. (Figure1).

  

Figure(1): samples in the artificial saliva. 
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Then,the samples, were saved in an ,incubator, 
at 37 0C in (Fisher scientific) for two month .Then, 
artificial saliva was changed regularly every seven days 
with a fresh solution to evade its,saturation with ,the 
products,of the, degradation (10,11).After the 2 month 
the ,samples were,washed by distilled water. Then, left 
to dry and,preserved in,petri dishes.

Specimens 

then, it desires to use,minor slides With the 
determination of use scanning electron microscope and 
energy dispersive x-ray spectrophotometer for analysis 
the sample .The cut of slide by a diamond,cutting 
instrument. Then, the sample fixed on a,the slide. 

The studies of orthodontic materials in artificial 
salivas on the corrosion, resistance are very ,popular. In 

the current work, the ,changes of the surfaces of CuNiTi 
alloy of the orthodontic wires in neutral artificial saliva 
ph=6.75 and acidic artificial saliva ph= 3.5 after 2 month 
are examined by the Scanning Electron Microscopy 
and Energy dis persive x-ray spectrophotometer EDS 
methods.

Results

Surface micromorphology of the Copper Nickel 
Titanium in dry and neutral ,acidic artificial saliva

Surface micromorphology of the Copper Nickel 
Titanium was evaluated before and after immersion in 
neutral and acidic of artificial saliva, visualized at 2000X 
magnification using SEM and the surface topography 
was assessed using EDS, as shown in (figues: 2) in dry 
condition. 

Figure (2): Surface micromorphology of CuNiTi arch wires at 2000X magnification using SEM. A) 
represents the surface of ormco brand at dry condition ; b) represents the surface of IOS brand at dry 

condition ; c) represents the surface of orthotechnology brand at dry condition.

It was found that after CuNiTi archwires immersion 
in,artificial saliva exaggerates surface changes of the 
wires, this was represented by appearance of,numerous 
pits with different depth and size, as being reflected,by 
the increase,in number and height of beaks ,Concomitant 
with immersion,in artificial saliva for 2month. 

So that the control groups (dry condition) exhibited 
increased number of pits with ,shallow depth. It is 
possible, that the pits ,represented that roughness ,and 

artificial ,saliva enhanced ,the depth ,and number ,of 
these pits. ,Indeed, with,orthotechnology and IOS 
brands, major changes occurred representative by 
presence of great fissures ,connecting pits and area of 
surface break. Nevertheless, with Ormco brand, the pits 
were more distributed regularly through the surface 
with the smallest changes, occurred compared,to other 
brands.  
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Figure (3) : Surface micromorphology of CuNiTi from different brands at 2000X magnification using SEM. 
A) represents the surface of ormco brand in media 3.5 of artificial saliva ; b) represents the surface of ormco 

brand in media 6.75 of artificial saliva ; c) represents the surface of IOS brand in media 3.5 of artificial 
saliva ; D) represents the surface of IOS brand in media 6.75 of artificial saliva; e) represents the surface of 
Orthotechnology brand in media 3.5 of artificial saliva; f) represents the surface of Orthotechnology brand 

in media 6.75 of artificial saliva.

Chemical element composition of Copper nickel titanium brands

Chemical composition of every CuNiTi brands was shown in, table (1) the percentage of element, of copper 
nearly the similar in all,brands in dry condition while copper element decrease in both Company of IOS and 
orthotechnology in acidic and neutral artificial saliva, while titanium element in all brand is increase in neutral and 
acidic condition while Ni element decrease in all brands and O element was increase in all brands in neutral and 
acidic artificial saliva condition.

Table: (1) chemical element composition of CuNiTi of each brand

Brand Ormco Orthotechnology IOS

Element

Wt% Wt% Wt%

Dry 
condition

Neutral
Artificial

saliva

Acidic
Artificial

saliva

Dry 
condition

Neutral
Artificial

saliva

Acidic
Artificial

saliva

Dry 
condition

Neutral
Artificial

Saliva

Acidic
Artificial

Saliva

O 5.34 10.88 11.21 5.16 11.10 10.93 5.96 11.91 12.76

Ti 41.96 59.18 59.56 42.21 61.09 60.41 42.16 60.43 57.80

Ni 47.37 24.21 24.22 47.14 24.54 24.80 46.16 24.24 23.38

Cu 5.33 5.74 5.01 5.49 3.27 3.85 5.72 3.43 6.05

Total 100 100 100 100 100 100 100 100 100
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The SEM examination, ,formed oxide-based 
particles seem in dark - gray contrast (Fig.3). It is 
obviously seen concentration of oxygen is higher ,than 
in the matrix. This means that, Ti-based, oxide is,formed 
as result of tough interaction stuck between the solution 
and metal. The dissolution,of nickel, from the matrix, 
into the solution, is very,high. All effects,can be,traced 
by ,considering the ,concentration differences in the 
EDS,analyses. The EDS mapping shows to be very 
beneficial in understanding ,the elemental, distribution 
for,given materials. Nickel, and titanium,are the major 
elements on surface and oxide-based, particles can 
be simply separated from,the matrix because of their 
oxygen ,level.

The EDS ,studies show to be very beneficial in 
determining components,formed on the,surface of 
the,metal as result of corrosion,in the artificial saliva 
,after a period ,of time.

The results OF EDS shown in (Table 1) indicate that 
a clear reduction in the amounts of Ni and Ti because of 
the dissolution,of the metals.From the,clinical point,of 
view,,the final result of orthodontic,treatment may,be 
compromised,by corrosion, and metal ions appearing 
as corrosion,products (Ni2+ ) may,result in,symptoms 
of,toxicity andallergic reactions (12). The oxide,film 
behaves,as a protective,layer during,corrosion 
in,aggressive environments (13).

‘’ Titanium exists in the solution as TiO2 
having a more stable form’’. Ni element reduction 
in composition,of wires and,Ti increase,that because 
could be,attributed to,the fact that addition of small 
quantity,of Cu to,the structure of archwires reduced 
the,reactivity of Ti and increased resistance to,corrosion 
and,biocompatibility of CuNiTi arch wires(14).

‘’ However, the manufacturing process of archwires 
containing Cu in their composition uses a sensitive and 
not very consistent technique’’(15)

The degree,of defects in manufacturing and the 
composition of orthodontic applanices are factors well-
known to accelerate process of corrosion and release 
ion by archwires (14-16) these consider that unstable 
‘’chemical structures’’ might cause release of ion and 
affect on the biocompatibility of materials(17).

In regrard This result could also be attributed to 
the archwire manufacturing process. The afundmental 
part of biocompatibility is Resistance to corrosion and 
might be affected by altered factors(20) the main depends 
on, the type of archwire, manufactureing process and 
characteristics of the archwire surface.(20-23). The studies 
by Huang et al(2003)(16) and Huang et al(2005)(24) 
decided that nickel titanium archwires of orthodontic 
from altered manufacturers would have resistance to 
corrosion in different degrees .
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Abstract

The aim of this study was to evaluate the side effect of Carbamazepine on the histological structure of the 
testis in white mouse males.

A total of 24 male of Swiss white mice were divided into three groups, treated with Carbamazepine Drug 
for (30) days. Within each treatment period, animals were assigned into three subgroups each of eight mice; 
control treated with vehicle and the others treated with 200, and 300mg/kg of Carbamazepine, The required 
dose of the drug was dosed orally for all mice once per day for one month (30 days) for two concentrations. 
At the end of treatments, all mice were sacrificed; Testes was removed and weighed then kept in buffered 
formalin solution for microscopic examination.

The results of this study showed that animals that were injected with Carbamazepine caused a change in the 
shape and thickness of the wall of the somniferous tubules, where the appearance of the irregular, and also 
observed the occurrence of an embolism in some germ cells and collected in the center of the cavity of the 
somniferous tubules in addition to the observation of Vaculation and necrosis in most areas of somniferous 
tubules.

The results of the current study suggested the possible time and dose-dependent disrupting potential of 
Carbamazepine Drug on the Histological Structure of Testes in the Albino Mouse.

Keywords: testis, Sertoli cells, Carbamazepine, seminiferous tubules, germ cells 

Introduction

Epilepsy is a chronic disease characterized by 
frequent bouts caused by a defect in the transmission of 
electrical signals in the brain. This may be happened due 
to genetic factors or due to various brain damage such 
as stroke (1,2). Defects and disorders of the reproductive 
system are more prevalent among men (males) who suffer 
from epilepsy compared to other healthy people (3). Both 
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epilepsy and anti-epileptic drugs containing aromatic 
compounds like phenol(4) may play an important role in 
creating these disorders, so it is difficult to distinguish 
between the direct negative effects of epilepsy and anti-
epileptic drugs on the reproductive system(5). 

One of the most famed drugs used for treating 
epilepsy is Carbamazepine (CBZ), commonly known as 
Tegretol, which is a major drug used to treat epilepsy 
and nerve pain, but it is not effective in coma bouts. 
Carbamazepine is used in the treatment of schizophrenia 
in combination with other drugs; and it is considered 
as the first generation of drugs with appropriate 
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pharmacological properties and appears to be effective 
in improving control of nerve attacks(6). 

There are some studies that refer to changes occur 
in the form of testis and the occurrence of infertility and 
deformities in the sperms in people who treated with 
Valparvat 3,3-5 carbamazepine (CBZ) drug (7). 

The aim of this study was to evaluate the side effect 
of Carbamazepine on the histological structure of the 
testis in white mouse males. 

Materials and Methods

Preparation of Carbamazepine Required Dosage

he dose of carbamazepine was prepared depending 
on the half lethal dose (LD50) of the drug which was 
529 mg/kg b.w. (8). Two doses of Carbamazepine were 
selected 300 and 200 mg/kg to test its toxic effect, while 
the weights of mice used in the experiments was ranged 
between 20-30 g. The required dose of the drug was 
dosed orally for all mice once per day for one month (30 
days) for two concentrations. It was possible to calculate 
the amount of drug used for the mice in this study based 
on the following equation:

Where: : The required amount of drug to be dosed 
for mice in the experiment, (g)

: The body weight of the mouse, ranging 
among 20-30 (g)

: The selected dose of carbamazepine drug which 
were 200 or 300 mg/kg

Animals used in the laboratory experiments and 
histological study

In this study, 20 male of Swiss white mice (Mus 
musculus) was used to achieve the practical experiments 
part. The mice obtained from animal house in biological 
department-college of science/Baghdad University. The 
average weights of used mice were ranged between 20-30 
g and its age were between 8-10 weeks. These mice were 
divided randomly to two groups of the following details: 
the 1st group was the control group which has 4 mice. 

The 2nd group was tested group which contains 16 mice, 
and this group was sub-divided into two equal groups, 8 
mice was belonged for each sub-group. The mice in one 
sub-groups was treated with the carbamazepine dose of 
200 mg/kg while the other sub-groups dosed its animals 
with the second carbamazepine dose which was 300 
mg/kg. Each tested doses (i.e. 200 and 300mg/kg) were 
subjected for mice for 30 days. When the experiments 
were finished after one month, all mice were anesthetized 
with chloroform, then the animals were excised and the 
testes were removed from its position. The samples were 
fixed with formalin solution for 24 hours, and transferred 
to 70% alcoholic solution after washing with tap water 
for storing. The histological sections of samples were 
prepared according to the method used in Bancroft and 
Gamble (9). 

Results and Discussion

There are many different parameters that influence 
on the formation of sperms, among that factors are 
chemical agents such as drugs and toxic chemicals that 
are contaminated the environment (10). The results of 
the present study showed that the mice that were treated 
with a dose of 200 mg/kg of carbamazepine drug had 
histological variations represented by shrinking and 
increasing the thickness of seminiferous tubule, which 
resulted with irregular appearance. In addition, it could 
observe atrophy in some Seminiferous tubule, as shown 
in Figure (1). These results are agreed with the results 
obtained by (11) which reported that the basal plate 
has a vital role in maintaining the transfer of materials 
between the interstitial tissues and germs Spermatogonic 
and also maintaining the composition and function of 
these tissues, from another hand. While (12) noted that 
the increased in the wall thickness of Seminiferous 
tubule reduces the relationship between it and the 
interstitial tissue and thus cause the emergence of several 
disease disorders inside the testis, which will affect the 
differentiation of germ cells and inhibition of sperm 
formation. The reason for thickening of Seminiferous 
tubule walls, as illustrated by (13) was collagen fibers IV 
fiber which secreted by the Sertoli cells, thus lead to weak 
the formation of sperms. One of the results of the current 
study also was the absence of sperm Seminiferous tubule 
in some seminiferous tubule as well as the presence 
of vaculation in the testicular areas, in addition to the 
widening distance between germ cells, dissociation of 
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the epithelial tissue and collected in the cavity of sperm. 
Also there was a degeneration occurrence in the cells 
of Sertoli and increase the area between the cells of 
the nearby Sertoli cells. This is clearly demonstrated 
by Figure (2). On the other hand, Figure (3) shows the 
appearance of large Macrophage cells within the seminal 
vesicle cavity. disorder happening in the Sertoli cells 
will inevitably affect the germ cells and eventually lead 
to a defect in testicular tissue and this is what the results 
reached by (14,15) were explained the essential role of the 
Sertoli cell in the development of germ cells through the 
formation of a testicular blood barrier that protects germ 
cells and transfer of the nutrients and hormones to germ 
cells.

It believes that all these signs of disease are 
occurring due to a malfunction in the structure and 
function of Sertoli cells. The results of the current 
study revealed that the apparent effect of the drug on 
the Leydig cells and interstitial tissue via emergence 
of decay and necrosis and also the emergence of 
Vaculation in the interstitial tissue as shown in Figure 
(2). This result is identical with the result of (16) that 
the Leydig cells are the center of fertility regulation 
through the production of testosterone hormone, while 

(17) pointed to the Leydig cells are promoted by the 
hormone LH Luteinizing hormone, arachidonic acid and 
hormone testosterone. The results of current study also 
showed that the shrinkage was increased of sperm tubes 
and the depletion of some germ layers of these tubes in 
mice treated with a concentration of 300 mg/kg of the 
drug in addition to the occurrence of degeneration and 
explorations, apoptosis in the Spermatogonia, primary 
sperm cells and Spermatid and mature sperm the return 
of Spermatid and mature sperm into of Seminiferous 
tubules while many of the of Seminiferous tubules 
were empty of germ cells and as shown in Figures (4 
and 5). These results are getting along with the results 
of (18) in their study on sperm characteristics and the 
precise composition of testes in rats after long-term with 
methanol treatment. They attributed the cause of the 
disorder in the Sertoli cells, which will be affected by the 
basic proteins required in the process of synthesis and 
necessary for the differentiation of bacterial cells, which 
produce these proteins at the highest level during the 
stage of differentiation of sperm. Also, the result of this 
study is agreed with (19) which show that the regressive 
movement of Spermatid and sperm within the wall of 
somniferous tubules may be due to an alert to testicular 
toxicity resulted by the drug.

Figure 1: Parasagittal section of the Testis of mice receiving with 200 mg/kg carbamazepine drug for one 
month showing 1) irregularity of the semeniferous epithelium, 2) vaculation, 3) necrosis of the semeniferous 

epithelium. H&E, 40×
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Figure 2: Parasagittal section of the Testis of mice receiving with 200 mg/kg carbamazepine for one month 
showing 1) aggregate the germinal cells in the lumen of Seminiferous tubules, 2) necrosis of the semeniferous 

epithelium. H&E, 40× 

Figure 3: Parasagittal section of the Testis of mice receiving with 200 mg/kg carbamazepine for one month 
showing, 1) The emergence of large cells phagocyte within the cavity semeniferous, 2) degeneration in Sertoli 

cells. H&E, 40×.
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Figure 4: Parasagittal section of the Testis of mice receiving with 300 mg/kg carbamazepine for one month 
showing 1) Empty the Seminiferous tubules from germinal cells, 2) necrosis of the semeniferous epithelium). 

H&E, 40×. 

Figure 5: Parasagittal section of the Testis of mice receiving with 300 mg/ carbamazepine for one month 
showing 1) Empty the Seminiferous tubules from germinal cells and, degeneration in Sertoli cells. H&E, 

40×. 



1834      Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4

Ethical Clearance: The Research Ethical 
Committee at scientific research by ethical approval of 
both environmental and health and higher education and 
scientific research ministries in Iraq 

Conflict of Interest: The authors declare that they 
have no conflict of interest. 

Funding: Self-funding 

References

1. Engel J Jr. A proposed diagnostic scheme for 
people with epileptic seizures and with epilepsy: 
report of the ILAE Task Force on Classification and 
Terminology. Epilepsia, 2001; 42:96–803. 

2. El-Alameey IR and Ahmed HH.Serum brain derived 
neurotrophic factor as biomarker for Epilepsy 
diagnosis In Egyptian Children with Epilepsy; 
Relationship to Disease Severity and Cognitive 
Function. Asian Journal of Pharmaceutical and 
Clinical Research, 2018; 11(1): 306-309.

3. Chen SS, Shen MR, Chen TJ, Lai SL. Effects of 
antiepileptic drugs on sperm motility of normal 
controls and epileptic patients with long-term 
therapy. Epilepsia, 1992; 33(1):149-53. 

4. Abbas MN, Al-Hermizy SMM, Abudi ZN, and 
Ibrahim TA. Phenol biosorption from polluted 
aqueous solutions by Ulva lactuca alga using batch 
mode unit. J. Ecol. Eng., 2019; 20(6):225–235 

5. Gates JR. Epilepsy versus antiepileptic drugs and 
gonadal function in men. Neurology, 2004; 62(2): 
174-5 

6. Erdem SA, Nabavi SF, Orhan IE, Daglia M, Izadi 
M, Nabavi SM. Blessings in disguise: a review 
of phytochemical composition and antimicrobial 
activity of plants belonging to the genus Eryngium. 
DARU J. Pharm. Sci., 2015; 23(53):1–22.

7. Carbamazepine. The American Society of Health-
System Pharmacists. Archived from the original on 
2015-02-27. Retrieved 28 Mar.

8. Abd ali IK, Ibrahim TA, Farhan AD, Abbas MN. 
Study of the effect of pesticide 2,4-D on the 
histological structure of the lungs in the albino mice 
(Mus musculus). J. Phrm. Sci. & Res. 2018; 10(6): 
1418-1421.

9. Suvarna SK, Layton C and Bancroft JD. Bancroft’s 

Theory and Practice of Histological Techniques. 
Churchill Livingstone, Elsevier, 2013.

10. Carreau S, Bourguiba S, Lambard S, Galeraud-
Denis I, Genissel C, Levallet J. Reproductive 
system: aromatase and estrogens. Molecular and 
Cellular Endocrinology. 2002; 193(1–2):137–143.

11. Richardson LL, Kleinman HK and Dym M.Altered 
basement membrane synthesis in the testis after 
tissue injury. Journal of Andrology, 1998; 19(2): 
145-155.

12. Zheng Y, Zhang X, Zhon J, Cheng F, Rao T and 
Yao Y. Expression of extracellular matrix proteins 
and vimentin in testes of azoospermic man: an 
immunohistochemical and morphometric study. 
Asian Journal of Andrology, 2002; 4(1):55-60.

13. Winters SJ. Male Hypogonadism: Basic, Clinical, 
and Therapeutic Principles. Humana Press Inc., 
Totowa, NJ. Chapter 2: Leydig Cell Function in 
Man by Dong Q. and Hardy M. P. 2004; 23-43.

14. Monsees TK, Franz M, Gebhardt S, Winterstein U, 
Schill WB and Hayatpour J. Sertoli cells as a target 
for reproductive hazards. Androlgia, 2000; 32(4-5): 
239–246.

15. Reis MM, Moreira AC, Sousa M, Mathur PP, 
Oliveira PF and Alves MG..Sertoli cell as a model 
in male reproductive toxicology: Advantages and 
disadvantages. Journal of Applied Toxicology, 
2015; 35(8): 870–883.

16. Kaur G, Thompson LA and Dufour JM. Sertoli 
cells--immunological sentinels of spermatogenesis. 
Seminars in Cell & Developmental Biology. 2014; 
30: 36-44.

17. Papaioannou M D, Pitetti J, Ro S, Park C, Aubry 
F, Schaad O, Vejnar CE, Descombes P, Zdobnov 
EM, McManus MT, Guillou F, Harfe BD, Yan W, 
Jégou B and Nef S. Sertoli cell Dicer is essential for 
spermatogenesis in mice. Developmental Biology. 
2009; 326, (1): 250–259.

18. Shaikh NH, Deshmukh VM and Walvekar MV. 
Altered basement membrane synthesis in the testis 
after tissue injury. Asian Journal of Pharmaceutical 
and Clinical Research. 2015; 8(3): 72-77.

19. Foley GL. Mechanisms of Male Reproductive 
Organ Toxicity. Toxicologic Pathology. 2001; 
29(1):49 –63.



Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4      1835

Continuous Flow Injection Analysis,Turbidmetric and 
Photometric Determination of Methyldopa Using a New Long 

Distance Chasing Photometer (NAG-ADF-300-2)

Nagam S. Turkey1, Elham N. Mezaal2

1Prof. Department of Chemistry, College of Science, University of Baghdad, sBaghdad, Iraq, Department of 
chemistry, College of Education for Pure Sciences (Ibn-Al-Haitham), University of Baghdad, Baghdad, Iraq

Abstract

A specific, sensitive and new simple method was used for the determination of methyldopa in pure and 
pharmaceutical formulations by using continuous flow injection analysis. This method is based on formation 
of ion pair compound between methyldopa and potassium hexacyanoferrate in acidic medium to obtain a 
yellow precipitate complex using long distance chasing photometer (NAG-ADF-300-2). The linear range 
for calibration graph was 0.05-35 mmol/L for cell A and 0.05-25 mmol/L for cell B, and LOD 1.4292 µg 
/200 µL for both cells with correlation coefficient (r) 0.9981 for cell A and 0.9994 for cell B, RSD% was 
lower than 0.5 % for n=8 for. The results were compared with classical method UV-Spectrophotometric at 
λ max=280 nm and turbidmetric method by using the standard addition method via the use of t-test, at 95% 
confidence level. The comparison of data explain that long distance chasing photometer (NAG-ADF-300-2) 
is the choice with excellent extended detection and wide application. 

Keywords: Methyldopa, Attenuation of light, Continuous flow injection analysis, Turbidity.  

Introduction

Methyldopa (Aldomet), the L- isomer of alpha-
methyldopa, is levo-3-(3,4-dihydroxyphenyl)-2-
methylalanine.Molecular Weight 238.2 g/mol, 
Molecular Formula C10H13NO4.1.5 H2O.It is a white to 
yellowish white, odorless and soluble in water, methanol 
and ethanol. Methyldopa widely used in the control of 
moderate and severe arterial hypertension, structure of 
methyldopa in figure 1(1-4). Several methods depend 
on continuous flow injection analysis (5-15) and several 
analytical methods have been proposed to quantify 
methyldopa in pharmaceutical formulations such as 
UV- VIS Spectrophotometry and FTIR (1), UV- Vis 
spectrophotometry (2-4, 16-18), continuous flow injection 
analysis (19), voltammetry method (20), HPLC (21), 
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capillary zone electrophoresis (22), Gas chromatography 
(23).

In this work using flow injection analysis turbidmetric 
method, the turbidity is measured via reflection of the 
incident light from the surfaces of particulate formed 
between methyldopa and potassium hexacyanoferrate 
in acidic medium at 0-1800 by using homemade long 
distance chasing photometer (NAG-ADF-300-2) (24).

Chemicals and Apparatus

Reagents and chemicals

Every chemicals were used of analytical reagent 
grade and all the solutions dissolved by distilled water. 
A standard solution of 70 mmol/L of methyldopa, was 
prepared by dissolving 1.6674 g in 100 ml. A series of 
potassium hexacyanoferrate solutions were prepared 
from the dilution of standard solution 200 mmol/L with 
distilled water.

DOI Number: 10.37506/ijfmt.v14i4.11810
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Apparatus

Using the manifold homemade NAG-ADF-300-2 
is a long distance chasing photometer as a flow cell 
will have 300 mm as a distance with 2 mm as a path 
length to chaise and to accumulate the output resulted 
from attenuation of incident light 0-1800 and diverged or 
fluorescence light at 0-900 via a flow cell. The first flow 
cell is of 110 mm length covered with 11 white snow 
LED (WSLED) followed by uncovered distance of 100 
mm length then attached to another with 2 solar cell at 
each side of (0-1800and 0-900 ) cell (cell number 2) which 
is covered by 6 WSLED and a single photo cell (solar) 
of 60 mm length at each side was used with peristaltic 
pump (Ismatec, Switzerland) and six-port medium 
pressure injection valve (IDEX Corporation, USA) 
with sample loop (1 mm i.e. Teflon, variable length). 
Potentiometric recorder to estimate the output signals 
(Siemens, Germany). UV-Spectrophotometric (RF-
1501, shimadzu, Japan) was use for classical methods. A 
turbidimetry instrument, HANNA Company (Hungary), 
which is used for classical method measurement of 
turbidity at 0-180o.

Results and Discussion

Study of the optimum intensity used for cell A and 
cell B 

A study was conducted for the effect of intensity of 
incident light for the irradiation sources on the response 
of the energy transducer. The selector switch gives 0-1-
2-3-4 four choices plus the off position for both cell 
individually controlled. The optimum intensity of the 
measuring cell A, I=3 and I=2 for cell B which was 
adopted in subsequent studies. 

Optimization of variable 

Chemical variables

-Potassium hexacyanoferrate concentration

A series of multiple concentration of precipitated 
reagent 3-20 mmol/L were prepared 100 μL volume of 
sample was injected through the carrier stream distilled 
water. 20 mmol/L concentration of methyldopa was 
injected with 3.2, 4.6 mL/min flow rate for carrier stream 
and reagent respectively. It was found that an increase in 
peak height with increase of potassium hexacyanoferrate 

concentration. It is possible that might be attributed to 
the increase of coloured precipitate particulate which 
in turn work on attenuation of part of the incident 
irradiation light plus it’s absorption due to its coloration. 
While at higher concentration (i.e. > 18, 15 mmol/L 
respectively to for cell A and cell B) might lead to 
increase agglomeration of precipitated particulate and an 
increase of inter spatial distances which help to increase 
penetration light toward the detector and a decrease 
in the response height, Therefore 18, 15 mmol/L was 
selected as optimum concentration for cell A and cell B 
respectively. 

-Effect of different medium 

Various solutions were used as a carrier stream 
and the effect on the reaction between methyldopa (20 
mmol/L) with potassium hexacyanoferrate. Different 
solution media (NH4Cl, CH3COONH4, NaCl, KBr, 
Na2SO4, CH3COOH, H2SO4, HNO3, HCl) at 50 
mmol/L concentration in addition to aqueous medium. 
It was noticed for the studied; different media causes 
to a decrease of S/N-response; this might be attributed 
leads to its effect in an increasing the agglomeration 
i.e.; increase the density of aggregates and compactness 
with each other than increase the intensity of transmitted 
light as there will be more vacant spaces in between 
agglomerates of particulate except H2SO4 which leads 
to an increase of S/N-response; this might be because 
increase of particles size leads to increase the space 
between the particles and increase of transmitted light 
toward the solar cell, therefor H2SO4 medium was used 
as a carrier stream in the next studied. 

-Effect of variable concentration of sulphuric 
acid

Variable concentration of sulphuric acid at ranging 
10-90 mmol/L were used to dilute the prepared 
solutions, 100 μL sample volume at 3.2 ml/min and 4.6 
ml/min flow rate for carrier stream and reagent solution 
respectively. It was noticed that an increase of sulphuric 
acid concentration after 30 mmol/L causes a decrease 
in S/N- transducer response, Therefore 30 mmol/L of 
H2SO4 concentration was chosen as optimum carrier 
stream. Figure 1 shows a proposed expected mechanism 
for the reaction of methyldopa with potassium 
hexacyanoferrate in acidic medium (1, 25-27). 
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Figure1: Probable mechanism pathway for the reaction of methyldopa with potassium 

hexacyanoferrate. 

Physical variables

-Flow rate

Fixing all previous experimental parameters concerning chemical variation for methyldopa- potassium 
hexacyanoferrate system. Variable flow rate study were carried out using 0.7- 4.8 ml/min for carrier stream line 
while 1-7.4 ml/min was used for precipitating reagent solution line. It was noticed for figure 2. A and B that up to 2.6 
ml/min of carrier stream for cell A gave good S/N peak profile While up to 1.4 ml/min of carrier stream for cell B 
causes a decrease in S/N- transducer response because the reaction is slowly and needing some time to complete so 
we observe responses to the distorted for cell A. Therefore; 3.2 & 1.4 ml/min flow rate for carrier stream and 4.6, 2 
ml/min flow rate for reagent respectively to for cell A and cell B was selected as optimum flow rate for either cells. 

Figure 2: Effect of the variation of flow rate on: A; S/N energy transducer response versus tmin(d)cm  using 
methyldopa–potassium hexacyanoferrate system, 100 µL of sample volume.
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-Sample volume

Using methyldopa–potassium hexacyanoferrate 
system and Variable length of Teflon tube ranging (2.6-
25.5) cm of diameter (D) 1 mm that is equivalent to 
(20-200) µL of sample volume. It was noticed that an 
increase of sample volume reaching to 200 µL lead to 
a significant increase in response height. Therefore 200 
µL was chosen as optimum volume of sample.

Estimating the linear dynamic range from scatter 
plot for the variation of methyldsopa 

versus S/N energy transducer response

A series of methyldopa solution (0.05-40 & 0.05-37 
mmol/L) for cell A and cell B respectively were prepared 
this will represent the x-axis (Independent variable) 
using the optimum chemical and physical parameters. 
Table 1 explains the variance ranges for each cells. 

Table 1: Summary of result for linear regression for the variation of S/N energy transducer response  with 
methyldopa concentration using first degree equation of the form Ŷ=a + b x at optimum conditions

Type of mode
 Range of 

[methyldopa]
mmol/L(n)

ŶZi(mV)= a mV± Sat+ b(Δ y mV/Δxmmol/L)± Sbt [Methyldopa] 
mmol/L

at confidence level 95%, n-2
r, r2, R2% t tab at 

95%,n-2

Calculated
t-value

tcal=/r/√n-2/ √1-r2

Cell A

Cell B

Scatter plot

0.05-40 (24) 186.4920±54.2718+59.8484±2.8040 [Methyldopa]mmol/L 0.9944, 0.9889, 98.89 2.074 << 44.2701

0.05-37 (22) 159.8407±99.0871+48.3620±5.8548 [Methyldopa] mmol/L 0.9679, 0.9369, 93.69 2.086 << 17.2318

Dynamic range 
or analytical 

range

0.05-37 (23) 167.7994±34.5164+62.1480±1.9257 [Methyldopa] mmol/L 0.9977, 0.9954, 99.54 2.080 << 67.4110

0.05-30 (20) 91.0043±48.0221+58.1070±3.5272 [Methyldopa] mmol/L 0.9926, 0.9852, 98.52 2.101 << 34.6162

Working range 
or calibration 

range

0.05-35 (22) 159.7006±30.2236+63.2344±1.8269 [Methyldopa] mmol/L 0.9981, 0.9962, 99.62 2.086 << 72.4098

0.05-25 (19) 66.5374±12.8752+62.1258±1.0592 [Methyldopa] mmol/L 0.9994, 0.9989, 99.89 2.110 << 124.2417

Linear range 
or linear dynamic 

range

0.05-35 (22) 159.7006±30.2236+63.2344±1.8269 [Methyldopa] mmol/L 0.9981, 0.9962, 99.62 2.086 << 72.4098

0.05-25 (19) 66.5374±12.8752+62.1258±1.0592 [Methyldopa] mmol/L 0.9994, 0.9989, 99.89 2.110 << 124.2417

n: no. of measurement, ŶZi(mV): estimated value of cell A and cell B in mV, r: correlation coefficient, r2: coefficient 
of determination, R2% (percentage capital R-squared): explained variation as a percentage / total variation and ttab= 
t0.05/2,n-2.

-Limit of Detection

The limit of detection was studied of methyldopa through as an injected sample volume of 200 µL. Limit of 
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detection equal to 1.4292 µg / 200 µL for both cells. 

-Repeatability

The value of the RSD % for methyldopa 2, 14 and 
20 mmol/L less than 0.5 % was obtained indicating a 
reliable measurement can be achieved using this method. 

Assessment of NAG – ADF – 300 – 2 analyser 
using two cell and multi solar cells for the determination 
of methyldopa in drugs

The newly developed methodology (NAG-
ADF-300-2) was used for the determination of 
methyldopa in three different samples of drugs from 
three different of companies. The continuous flow 
injection analysis used of homemade NAG-ADF-300-2 
was compared with two methods which includes 
UV-spectrophotometric at λ max=280 (28, 29) nm and 
turbidmetric method at 0 -180o for yellow precipitate 
particles of methyldopa-potassium hexacyanoferrate 
system. Results were mathematically treated for the 
standard addition method. The obtained results indicate 
clearly that there was no significant differences between 
newly developed method, UV- Spectrophotometric 
and turbidmetric method (classical method) at 95% (α 
= 0.05) confidence level as the calculated tcal (0.8993, 
0.7940 and 0.0303, 0.3032) is less than ttab (4.303) for 
each cell (i.e.; cell A & cell B). 
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Abstract

Objectives: Orthodontic appliances may cause many side effects, one of these is inducing nickel 
hypersensitivity as a result of nickel content of these appliances, therefore, it is essential to choose a 
bracket and archwire that are nickel free and have a better surface characteristic to be more efficient for the 
orthodontic treatment. Hence, the aim of this study is to assess the surface roughness of nickel free metal 
brackets and archwires.

Materials and Method: Two types of nickel free brackets were used (Ni free SS brackets and Co-Cr 
brackets), a 0.022-inch slot, and three types of nickel free archwires of 0.018 x 0.025 inch were used (Ni 
free SS, TMA, and rhodium coated SS archwires). These brackets and wires were examined for their surface 
roughness by the atomic force microscope (AFM) using the roughness average parameter (Ra). For the 
statistical analysis Mann-Whitney U test was used for the comparison between the brackets, while, Kruskal-
Wallis test was used for the comparison among the archwires (non-parametric tests) at level of significant 
0.05, by using SPSS software version 23.

Results: Regarding the brackets, there was no statistically significant difference between the surface 
roughness of the two brackets types, while, regarding the archwires, there was a statistically significant 
difference between the as received archwires; as the nickel free stainless steel wires had the lowest value of 
roughness average, while, the TMA wires had the highest value of roughness average.

Conclusions: Ni free SS wires considered the best choice as a working wire for patients with nickel allergy.

Keywords: Nickel hypersensitivity, Nickel allergy, Nickel free brackets, Nickel free archwires, Surface 
roughness.

Introduction

The orthodontic patients are at risk of exposure to 
a high amount of nickel, cobalt, chromium, and other 
metals that derived from the alloys of the orthodontic 
appliances. These alloys exposed to a various conditions 
in the oral cavity because of the microbiologic and 
aqueous oral environment, in addition to that, they 
affected by the pH of saliva, the intake of foods, drinks 
and mouthwashes, which may lead to the corrosion 

of these alloys and hence leaching of ions into the 
oral cavity. The consequence of that leaching is the 
trigger of a hypersensitivity reaction.

 1-3Nickel is the 
most common metal induce an allergic reaction. 4The 
prevalence of nickel allergy is 1-3% in males and 10%-
30% in females,5 the higher prevalence in female was 
related to the to the environmental exposure like the ear 
piercing6 or wearing of jewelries .7The concerns about 
the biocompatibility from using these nickel alloys 
in the oral cavity for a prolonged period of time have 
encouraged studying an alternative materials. Therefore, 
nonmetallic, polycarbonate, nickel free, or stainless steel 
with a reduced amount of nickel had been used for the 
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orthodontic treatment.8,9These materials considered 
as a hypoallergenic materials made with a low nickel 
concentration and have the ability to liberate minimum 
quantities of nickel ions, hence, they are typical for 
patients with nickel hypersensitivity.10 

Surface roughness of orthodontic appliances 
considered an essential feature that has association 
with several clinical factors such as: aggregation of 
plaque, corrosion, metal ion release, biocompatibility 
and esthetics. Additionally, it has an impact on 
frictional force, bracket locking, anchorage, and tooth 
movement speed. Therefore, it influences treatment 
quality. 11-14Many methods had been used for the 
assessment of surface roughness such as: Profilometer, 
scanning electron microscope (SEM), and atomic force 
microscope (AFM). 

The aim of the present study is to assess the surface 
roughness of nickel free orthodontic brackets and 
archwires and hence, choosing the better one for the 
patients with nickel hypersensitivity.

Materials and Method

Materials

24 metal nickel free brackets were used for this 
study: 12 Cobalt chromium brackets (Topic, Dentarum 
company, Germany) and 12 Nickel free stainless steel 
brackets (Mini-Sprint, Forestadent company, Germany), 
all the brackets were for the upper right 1st premolars (slot 
dimensions 0.022 x 0.030 inch) with Roth prescription. 
While, for the archwires: 27 pieces from three types of 
archwires were used: 9 pieces of Nickel free stainless 
steel archwires (Noninium®, Dentarum Company, 
Germany), 9 pieces of Titanium molybdenum archwires 
(Rematitan® Special, Dentarum Company, Germany), 
and 9 pieces of Rhodium coated stainless steel archwires 
(Fantasia Archwire, IOS Company, USA), all the wires 
had the gauge of 0.018 x 0.025 inch.

Method

Grouping of sample

Three samples from each brackets and archwires 
as received from the manufacturer were examined, and 

after the sliding of the three archwires with the two 
brackets; three samples from each type of brackets and 
archwires were taken, in order to examine the changes 
that occur to the slots of these brackets and to the surface 
of the wires as a result of that sliding. 

Preparation of the brackets

In order to examine the slot base, the wings of the 
brackets had been cut by using a metal disk bur. The 
reason behind removing the wings was to enable the 
probe of the microscope from touching the surface of the 
slot base without hindrance from the wings. The center 
of the mesial side of the brackets slots was chosen to be 
examined. 

The brackets fixed on a metal slide to be examined 
under the microscope.

Preparation of the archwires

Before examining the wires that had been underwent 
previous sliding, the length of the wire that slided along 
the bracket slot was marked which was 5mm (because 
only the center of this 5 mm was chosen to be examined 
under the microscope). While the as received wires did 
not need any marking and any area can be examined. 
The length of the wire piece that fixed on the metal slide 
of the microscope was 20mm.

The scanning process

The atomic force microscope (AFM) was used 
for surface roughness assessment, it was of model: 
NTEGRA prima NT-MDT, with a silicon probe 
mounted on cantilever. It was operating in a tapping mode 
with a duration of 540 seconds per scan (9 minutes).The 
examination was in an air condition at room temperature 
with a scanning speed of 0.8 line/s. For the brackets; 
the resolution 512×512 pixels, the scanned area 10 × 10 
μm². While, for the wires, the resolution 256×256 pixels, 
the scanned area 30×30 μm². Subsequently, the 3D view 
of the surface of the brackets slots and the wires were 
displayed on the monitor of the computer that connected 
to the AFM.
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Results

For this study, only the roughness average (Ra) 
parameter of the surface roughness was analyzed. The 
levels of significance for the statistical evaluation were: 
Non-significant difference NS P > 0.05, significant 
difference S 0.05 ≥ P > 0.01, highly significant difference 
HS P ≤ 0.01. Statistical analysis for the data was done 
by using SPSS23 (Statistical Package of Social Science, 
version 23). The statistics used were:

Descriptive statistics

Median, minimum, and maximum values of the 
roughness average (Ra) as shown in table (1). All values 
were expressed in nanometer (nm).

Inferential statistics

Comparison between Ra of the brackets (table 2)

For the comparison between the surface roughness 
(by using the Ra) of cobalt chromium and nickel free 
stainless steel brackets in four conditions (as received, 
after sliding with Ni free SS wires, after sliding with 

TMA wires, and after sliding with rhodium wires); 
Mann-Whitney U test was used, it showed that there 
was no statistically significant difference between the 
two brackets.

Comparison among Ra of the archwires (table 3 
and 4)

For comparing the surface roughness (by using the 
Ra) among the wires in three conditions (as received, 
after sliding with cobalt chromium brackets, and after 
sliding with Ni free SS brackets); Kruskal-Wallis test 
was used. It showed a statistically significant difference 
among the wires when they were in as received 
condition, as the P value was 0.039. In order to know 
where exactly was the difference, Pairwise comparison 
test was performed, and it showed that the statistically 
significant difference was between the as received nickel 
free stainless steel wires and the as received TMA wires 
(P value was 0.034) as illustrated in table 4, as the nickel 
free stainless steel wires had the least value of roughness 
average among the tested wires (21.20), while, the TMA 
wires had the highest value (109.00).
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Figure 1. 3D images (10*10 μm²) of surface topography of the cobalt chromium brackets (the left figures) 
and Ni free SS brackets (the right figures) when they were A- As received B- After sliding with Ni free SS 

wires C- After sliding with TMA wires D- After sliding with rhodium wires.

Figure 2. 3D images (30*30 μm²) of surface topography of the archwires; Ni free SS (left), TMA (middle), 
and Rhodium (right), in following conditions: A- As received B- After sliding along cobalt chromium 

brackets slots C- After sliding along nickel free SS brackets slots 

Cont... Figure 1
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Table 1. Descriptive statistics of the Ra (nm) of the brackets and the archwires

Brackets

Condition Type Median Minimum Maximum

As received
Co-Cr 22.10 10.50 27.90

Ni free SS 17.30 15.60 26.10

Ni free SS wires
Co-Cr 14.60 13.20 15.10

Ni free SS 14.90 8.19 17.90

TMA wires
Co-Cr 9.53 8.36 11.10

Ni free SS 11.40 8.56 13.60

Rhodium wires
Co-Cr 15.00 13.00 17.20

Ni free SS 21.40 7.31 21.90

Wires

Condition Type Median Minimum Maximum

As received

Ni free SS 21.20 15.07 21.94

TMA 109.00 96.10 121.97

Rhodium 43.01 26.34 96.70

Co-Cr brackets

Ni free SS 27.09 25.99 35.88

TMA 108.82 88.70 142.25

Rhodium 99.80 81.70 102.00

Ni free SS brackets

Ni free SS 31.90 26.02 46.33

TMA 135.46 51.27 137.00

Rhodium 80.00 27.21 131.00

Table 2. Mann-Whitney U test for comparison between the two brackets 

Condition Test Statistic Exact Sig. (2-sided test)

As received 4.000 1.000 (NS)

Ni free SS wires 5.000 1.000 (NS)

TMA wires 7.000 .400 (NS)

Rhodium wires 6.000 .700 (NS)
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Table 3. Kruskal-Wallis test for comparison among the archwires

Condition Test Statistic Sig. (2-sided test)

As received 6.489 .039 (S)

Co-Cr brackets 5.956 .51 (NS)

Ni free SS brackets 4.356 .113 (NS)

Table 4. Pairwise comparison test

Sample 1- Sample2 Sig. 

Ni free SS wires-Rhodium wires .408 (NS)

Ni free SS wires-TMA wires .034 (S)

Rhodium-TMA wires .890 (NS)

Discussion

Surface roughness is a characteristic of the materials 
and it is highly affected by the process of manufacturing 
and/or surface polishing process.15 It has an effect on the 
performance of the appliance, and consequently, it affect 
quality of the treatment, as it has impact on friction, 
bracket locking, anchorage, and tooth movement speed. 
Besides, it has an effect on corrosion behavior, metal ion 
release, and biocompatibility. 11-14

In this study, Ra parameter was used for the 
assessment of surface roughness, it is an indication of 
the absolute magnitude of the heights of the surface. 
Atomic force microscope (AFM) was used for the 
surface roughness assessment of both brackets and 
archwires. Choosing of this device was for many reasons, 
as it considered superior device for measuring the 
roughness of the surfaces because it give a quantitative 
measurement of the roughness with a 3D configuration, 
it scan the specimen without changing the area,15,16 Other 
methods like SEM and the Profilometer may change 
the morphology and the roughness of the surfaces.17 
As according to Choi et al. (2012) the profilometry 
considered an invasive technique, as the surface might 
be damaged during scanning18. While, Winchester 
(1991) reported that SEM considered unreliable method 
of measuring the surface roughness as it depend on a 
subjective interpretation. 19

The results of surface roughness assessment of this 
study showed that there was no statistically significant 
difference regarding the median values of roughness 
average of both cobalt chromium brackets and the nickel 
free stainless steel brackets. While, for the archwires, 
there was a statistically significant difference among the 
as received archwires in the regard of their median values 
of their roughness average, as the TMA wires showed 
the higher value of roughness average, while, the nickel 
free stainless steel wires showed the lower values. It is 
important to notice that in the all conditions (when they: 
as received, coupled with cobalt chromium brackets, 
and coupled with nickel free stainless steel brackets) the 
TMA wires showed this high values of their roughness 
average with an obvious difference from the other two 
wires (except in the case when it coupled with cobalt 
chromium brackets, the difference from the rhodium 
wires was not very high). This may be attributed to the 
manufacturing process as according to Brantly (2001) 
the rough surface of the TMA wire was attributed to the 
cold welding or the adherence of the titanium ions to the 
rollers or the dies during the manufacturing process. 20

The finding of this study agreed with other studies 
that also find the TMA wires had the highest surface 
roughness. 21-23 

While, nickel free stainless steel wires showed a 
very low values of their roughness average in the all 
conditions inspite of the statistical difference was only in 
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the as received condition. This give the wire a superiority 
as working wire in the sliding mechanic of the second 
stage of the orthodontic treatment, as its smooth surface 
will enhance the performance of the appliance, and 
hence, the quality of the orthodontic treatment. 
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Abstract

Background: Staff employed in emergency departments (EDs) in the hospitals are excessively prone to 
workplace violence (WPV) in comparison to individuals working in other departments. Such thing lead to 
slight or serious injuries to these employees. In addition, it may cause physical injury and disability, low 
performance at job, and finally an uncomfortable working setting for the staff.

Materials and methods: A descriptive study was applied to assess the prevalence of WPV and related 
factors. This study was conducted at the EDs of four teaching hospitals in Al-Nasiriyah city. Study sample 
was drawn from emergency physicians, nurses, pharmacists, and laboratory technicians. Both genders staffs 
were included.

Results: The results involved answers from 426 employee in the emergency department. The most reported 
form of violence in the staff in the past year in this research was emotional violence, which is reported by 
78.5% of the sample, then physical abuse (14.3%) and sexual abuse at last (5.2%). 

Conclusion: This study exhibited many findings on a group of WPV cases, in addition to the features and 
issues related to exposure to violence. The findings undoubtedly prove the priority of considering this issue 
in Iraqi hospitals and the importance to develop urgent and appropriate interventions.
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Introduction

WPV in the medical sector has become a worldwide 
phenomenon and one of the largest fears of general 
health that needs high and urgent consideration of 
health organizations. The World Health Organization 
(WHO) describe WPV as “The intentional use of power, 
threatened or actual, against another person or against a 
group in work-related circumstances that either results 
in or has a high degree of likelihood of resulting in 
injury, death, psychological harm, maldevelopment, or 
deprivation”. (1)

Violence happens in all work settings. Yet, particular 
economic sectors are primarily prone to violence, for 
instance, nearly 25% of all violent cases at work are in 
the health sector. (2) Although violence (psychological 
or physical) toward providers of health care is stated .as 
widespread occupational threat (3), the actual extent of 
the problem is highly unidentified, and current studies 
presented that the current statistics represent merely 
the iceberg tip. (4) The exact prevalence of violence in 
health industry is hard to approximate. While physical 
workplace violence has been continuously documented, 
the psychological violence incidence has been largely 
underrated and is today getting due consideration. (5) 
It has been presented that over than half of health care 
providers have been experienced workplace violence at 
some time throughout their medical line of business. (6) 
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In addition, studies and papers from various countries 
exhibited that the medical staff percentage that exposed 
to violence was as large as 50% to 88%. (7, 8, 9, 10, 11, 12, 13)

The mainstream of occurrences of WPV in health 
care settings were reported to happen in the ED than other 
sections of the hospital. (14, 15, 16, 17) Even though attention 
to violence in the workplace in the health industry has 
developed significantly in the developed world, WPV 
still seems to be an underrated topic in numerous 
developing countries. (18, 19) Workplace violence toward 
ED staff has been infrequently investigated in third world 
countries including Iraq; therefore, the actual extent of 
the problem is mostly unknown until today. Therefore, 
the goals of this study are to approximate the incidence 
and linked factors of various kinds of violence directed 
toward health care providers working in emergency 
department in comparison with staff functioning in non-
emergency departments, conditions of violence, type of 
offenders, and victims’ response. 

Materials and Methods

- Study Design:

Descriptive design was used during 9th of March 
2019 to 21st of September 2019.

-Setting of the Study:

Four teaching hospitals in Al-Nasiriyah were the 
sitting of the study (Al-Hussein Teaching Hospital, Bint-
Alhuda Teaching Hospital, Mohammed Almosawey 
Teaching Hospital, and Al-Haboobi Teaching Hospital). 

- Study Sample:

A random (probability) sample of (503) health 
care providers (physicians, nurses, pharmacists, and 
laboratory technicians), who were working in emergency 
departments.

-The Study Instrument: 

The authors constructed a questionnaire to achieve 
the study objectives.

Part 1: Demographic Data:

Socio-demographic data sheet composed of six 
points that included (age, gender, marital status, years of 
experience, work sector, job title).

Part II. Data regarding WPV:

The questionnaire consisted of a number of items 
related to incidence, types, Contributing factors, 
Consequences, Coping mechanisms, and suggested 
solutions regarding WPV.

-Data Collection:

Sector managers gathered data from health care 
workers under authors’ supervision. The questionnaire 
was distributed separately to them. Sector managers 
clarified the study objectives and answered any inquiries 
associated to questionnaire.

-Pilot Study:

In order to estimate the study instrument 
(questionnaire) reliability, A (10) nurses sample were 
designated; responses were calculated through applying 
the Alpha Cronbach parameter, which exhibit that the 
person correlation coefficient = (0.83). Pilot study was 
conducted at AL Hussein Teaching Hospital and the 
sample of the pilot study was excluded from the original 
study sample.

-Validity:

Study instruments validity were determined by a 
group of (12) experts, who had more than 5 years of 
experience in public health nursing and occupational 
safety.

- Data Analysis

With the purpose of analyze the collected data, the 
statistical package of social sciences (SPSS) ver. (25) 
were used (Percentage, Frequency, Mean, Standard 
deviation, Mean of score, and Chi-square).

Results

The study exposes that 426 (84.6%) of health care 
providers have experience 813 physical, emotional/
psychological, and sexual violence assaults within the 
past year. With a mean of ≈2 attacks in the past 12 
months. More than 1/3 (41.2%) of them reported one 
violence attack of any type in the past year. Health care 
providers aged 25-29 years old married males, of 11 
or more years of experience, and nurses are prone to 
violence more than others (Table 1). 
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Table (1) Distribution of Health Care Providers according to Socio - Demographic Characteristic (N= 503)

Total Exposed to Violence 

SDVs Group Frequency Frequency (%) χ2

Overall 503 426 (84.6)

Age

18-25 years 193 131 (67.8)

18.5*
25-29 years 160 153 (95.6)

30-34 years 108 102 (94.4)

35 years and over 42 40 (95.2)

Gender
Male 215 201 (93.4)

3.75
Female 288 225 (78.1)

Marital status

Single 264 203 (76.9)

7.74
Married 209 199 (95.2)

divorced 19 18 (94.7)

Widowed 11 6 (54.5)

Years of 
experience

1-5 years 247 200 (80.9)

28.36-10 years 104 87 (83.6)

11 years and over 152 139 (91.4)

Job title

Physician 49 33 (67.3)

15.6**
Nurse 351 341 (97.1)

Pharmacist 39 24 (61.5)

Laboratory technician 64 28 (43.7)

%=percentage, N= number of sample, χ2= chi-square test.

*p ≤ .05, **p ≤ .01. 
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Table (2) Types of Violence in 813 Reported Occasions

Type Frequency (%)

Physical 116 (14.3)

Pushing 64 (7.9)

Beating 38 (4.7)

kicking 10 (1.2)

Others (Pinching, slapping, biting) 4 (0.5)

Emotional (psychological) 638 (78.5)

Verbal abuse 270 (33.2)

Threat of using physical strength 188 (23.1)

Bullying 138 (17)

Sexual harassment 42 (5.2)

Both physical and emotional 59 (7.2)

Table (3) Contributing Factors as Informed by 426 Health Care Workers

Contributing Factors Frequency (%)

Excessive numbers of patients 312 (73.2)

Low quality services 271 (63.6)

Absence of punishment for offenders 264 (61.9)

Impatience (patient intolerance) 215 (50.4)

Reaction to injury/accident/death 167 (39.2)

Lacking of staff 165 (38.7)

Security shortage 130 (30.5)

Disobedience of working system 130 (30.5)

Poor administration 111 (26)

Deficiency of protective measures 104 (24.4)

Mental illness/ alcohol and drug misuse 73 (17.1)

Note: Classes are not mutually exclusive. 
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Table 2 displays that emotional (psychological) is 
the most common form of violence. The most frequent 
contributive factors to violence as experienced by 
victims are excessive numbers of patients, low quality 
services, and absence of punishment for offenders 
(Table 3). The most common consequences of violence 
are angry, irritability, and feeling suspicious. Other 
factors are listed in Table 4 below. Table 5 shows that 
majority of victims pretended that violence events 
did not happen, other common coping approaches are 
Informing coworker, and Inform friends / family. 

Table (4) Violence Consequences as Informed 
by 426 Health Care Providers who experienced 

Violence in the Past 12 Months

Consequences Frequency (%)

Anger 218 (51.2)

Irritability 168 (39.4)

Feeling suspicious 162 (38)

Work dissatisfaction 133 (31.1)

Upset 104 (24.4)

Anxiety 82 (19.2)

Planning for resignation 30 (7)

Decrease performance and efficacy 28 (6.6)

Low enthusiasm 14 (3.3)

Note: Classes are not mutually exclusive. 

Table (5) Coping Approaches of 426 Workers who 
experienced Violence

Coping Approach Frequency (%)

Pretended nothing occurs 325 (76.3)

Inform coworker 311 (73)

Inform friends / family 278 (65.2)

Take no reaction 202 (47.4)

Take off work time 147 (34.5)

Trying to overlook the happening 123(28.9)

React to the offenders 68 (16)

Inform to manager/supervisor 51 (12)

Note: Classes are not mutually exclusive.

Discussion

Workplace violence is considered one of the most 
insisting problems in health industry nowadays, and in 
developing countries, the impact of this issue is much 
stronger. So, urgent and appropriate solutions are 
needed. This study investigated WPV toward emergency 
health care providers in 4 hospitals in Al-Nasiriyah city/
Iraq. The study collected data on the incidence, features, 
and factors connected to WPV during the previous 
12 months. The outcome of this study reveals high 
incident of violence (813 events in 426 victims). WPV 
affected different types of health care workers in the 
emergency including physicians, nurses, pharmacists, 
and laboratory technicians. This proposes that WPV is a 
principal concern that affects and needs to be addressed 
in Iraq. The results of high WPV incidents in ED in this 
research is incongruence with previous findings and 
proposes that WPV is a major concern in emergency 
departments and hospital settings, and that is marked in 
multiple countries. (20, 21, 22) Past literature viewing the 
greater jeopardy of nurses to face violence (23, 24) and this 
study shows the same, this is probably due to the point 
that nurses have further interaction with patients. 

Particular studies have approved that verbal abuse is 
greatly present toward staff in the EDs (25, 26, 27) which is 
also confirmed by the current study by representing that 
there were numerous incidents of verbal abuse against 
staff in the emergency department. Sexual harassment 
shows low numbers in this study due to gender separation 
in almost all of health care activities regarding Islamic 
religion and community culture. Moreover, sexual 
harassment is underreported in majority of countries 
and it is unlikely to be reported. So, this hides the 
actual extent of the problem. In addition, women’s fear 
of talking in public on this issue could result in low 
reporting percentage. 

Previous study propose that the overall culture of the 
work place must be considered during assessment of the 
risks of workplace violence, and that a “participatory” 
working environment with open discussion and 
communication can resolve the threat of violence (5) (in 
this study for example, things like gender segregation 
and fear of community judgment may result in low 
reporting numbers of sexual abuse).
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Factors contributing for WPV are multiple 
according to the literature and many of the previous 
studies (5) that agree with findings of this study, and that 
are excessive numbers of patients, low quality services, 
absence of punishment for offenders. Not all violence 
against health care providers is lethal. Still, violence 
had multiple consequences, and the most common are 
feeling anger, irritability, and becoming suspicious. 
Similar consequences were stated in diverse extents in 
multiple previous studies. (5, 28, 29)

It may be different how various health care workers 
adapt to WPV. However, in this study the three most 
common coping mechanisms are victims pretended 
nothing occurs, informing coworker, and informing 
friends / family. Accordingly, the three uppermost 
solutions that suggested by the study sample were 
provide training programs on violence prevention and 
control, apply appropriate punishment for offenders, 
and improve directorial measures. These findings agree 
with the suggestion from past study that workplace 
violence is a consequence of greater administrative and 
organizational problems and proposes that enhancements 
made to organizational structures could show to be of a 
benefit. (30) Many other studies agrees with the solutions 
above. (29) 

Conclusion

 Gathering and supplying data on WPV in 
emergency departments is decisive for signifying 
the importance of this issue and pushing toward 
modifications that could guard health care providers. 
This study validates that regardless of the poor literature 
on WPV in emergency departments in Iraq, this topic 
is very significant in our region, and changes are 
mandatory. 
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Aflatoxin B1 Production by Aspergillus flavus in Stored Whole 

Cinnamon in Iraqi Markets

Diyaa Aljaza

Asis Prof., Department of pathological Analyses/ College of Science, University of Thi-Qar, Iraq

Abstract

Stored whole cinnamon can become contaminated with aflatoxins.For public health requirements cinnamon 
should be produced free of AFB1or bellow EU legislation limit (5µg/kg), soin this study, examined the 
efficacy of different concentrations (0, 300 and 600 ppm) of ozone on fungal populations (CFU) and AFB1 
production of A.flavus on stored whole cinnamon at three aw levels (0.92, 0.94&0.96 aw) at 25ᵒC and exposure 
time (60 min). In general, the results presented in this study showed that the populations AFB1 produced of 
A.flavusin artificially contaminated whole cinnamon were significantly affected by O3treatment. 
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Introduction

Cinnamon produced in tropical countries and used 
as ingredients in traditional foods as food supplements or 
medicines (3). Cinnamon can be contaminated with AFB1 
during pre or post-harvest, processing, handling and 
storage (20). Aflatoxins (AFs) are mycotoxins produced 
by many fungal species, especially Aspergillus flavus, A. 
nomius and A. parasiticus. These AFs are carcinogenic, 
teratogenic and mutagenic in human and animals. There 
are many types of AFs one of them Aflatoxin b1 (AFB1), 
it is the most toxic because classified by International 
Agency for Research on Cancer (IARC) as class 1a 
carcinogenic in human and animals(12).

Ozone (O3) is a strong germicide and has three 
oxygen atoms. It is used in food industries as an 
antifungal agent prevents fungal growth in raw materials 
and used as a preservative in packaging foods (23). O3 
is produced naturally as a colourless or bluish gas by 

two methods and artificially by three methods. The most 
common method for O3 production is a corona-discharge 
method (CDM) (16;9). It will be considered in this study 
to control fungal population and prevent contamination 
of cinnamon with AFs.

Natural levels of O3 are between 0.01-0.15 ppm but 
exposure to high levels produce some harmful effects in 
health such as respiratory diseases (11) and cardiovascular 
diseases (6). Federal occupational safety and health 
administration (OSHA) recommended a legislative limit 
for exposure to O3 of 0.1 ppm for 8 hr continuously or 
0.3 ppm for 15 min (22).

The efficacy of O3 on fungal species is depending 
on fungal tolerance to exposure, O3 (concentration), 
exposure time, spore morphology and moisture content 
of substrate (1). Moreover, O3 treatment can cause 
negative impacts in the quality of the food such as 
oxidation of lipids, change colour, modified of some 
vitamins and phenolic compounds (18;7). 

The effect of O3 on colonization and AFB1 
production of A. flavusin peanuts, wheat, chillies, Barazil 
naut, corn, maize and red peppers have been studied 
previously,(21;5;2;19;4;17;10;13). To my knowledge, there 
very few studies on cinnamon. The objective of this 
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study was to examine (a) the efficacy of O3 on the total 
fungal colonization and AFB1 production of A. flavus 
in artificially contamination on whole dried cinnamon 
stored at 25ᵒC stored for 20 days.

Material and Methods

Chemicals and reagents

The AflaStarTM – Immunoaffinity Column (AIC) 
were purchased from Romer Labs PLC (Tulln, Venna, 
Austria). Aflatoxins Stock was purchased from (Romer 
Lab UK Ltd, Cheshire, UK). Mealt Extract Agar was 
purchase from (Oxoid, Basingstoke, Hampshire, UK).
Methanol and Acetonitrile were obtained from (Fisher 
Scientific, UK). All solvents were of HPLC grade. 

Collection of cinnamon samples

300 g of whole dried cinnamon were randomly 
collected from Iraqimarkets and direct plated on MEA 
and then incubated at 25oC for seven days for fungal 
isolation.

Preparation of fungal conidial inoculums

Spore inoculums was made from A. flavus (DJC1) 
isolated from cinnamon, these spores grown on MEA for 
7 days and removed by sterile loop and then flooded with 
9 ml of sterile water containing 0.025% (w/v) Tween 80.

Media preparation 

Malt extract agar (MEA)

This medium was used for culturing, isolating 
and enumerating fungal species. (15 g MEA powder 
and 300 ml distilled water (D.W). A small amount of 
antibiotic agent, chloramphenicol (0.05 g/L) was mixed 
with the components to prevent bacterial growth. After 
autoclaved for 1 hr at 121ºC the sterile medium was 
cooled and poured into 9 cm serial Petri plates and left 
to cool, and kept at 4ºC in polyethene bags until used.

Preparation of Adsorption curve

A moisture absorption curve was designed to 
determine the quantities of water required to add to 
cinnamon samples to modify the moisture contents to 
the treatment target awvalues. This curve was prepared 
by adding different amounts of distilled water to whole 
cinnamon and equilibrating at 4ºC for 24 hrs. The aw was 

measured with an Aqua Lab 4TE. 

Preparation of chilli samples

Thirty grams of whole dried cinnamon were 
weighed into 9 solid culture vessels and then stoppered 
with plastic lids with a permeable membrane. The 
samples divided into three levels of aw conditions (0.92, 
0.94 and 0.96aw). Each group of chillies adapted by 
adding the appropriate volume of distilled water based 
on the moisture absorption curve to obtain the required 
target levels. All samples were shaken on a (KS 501 
digital orbital shaker) for 1hr and then kept at 4ºC for 
24 hrs to allow absorption and equilibration. Each vessel 
was inoculated with a spore suspension of A. flavus 
(102 spores/ml) by add 0.25 ml of spore solution to 
each vessel. All samples mixed well and exposed to a 
different concentration of O3 (0, 300 and 600) ppm for 
60 min at (6L/min) in 50 ml class tube system. Controls 
were prepared by exposure to air only. Each treatment 
divided into three separate replicatesat each aw levels 
and stored in plastic chambers at 25ºC for 20 days. Each 
plastic chamber also contained 500 ml beaker containing 
a glycerol/water solution of the same aw to maintain the 
ERH. The A. flavus populations present initially and 
after 10 and 20 days were quantified at each treatment. 
The samples were stored at -20ᵒC for AFB1 analyses at 
each treatment condition.

Enumeration of A.flavus populations on stored 
whole cinnamon

One g of cinnamon from each treatment and replicate 
was weighed and mixed with 9 ml of sterile D.W with 
0.025% (v/v) Tween 80 to obtain the 10-1 dilution. All 
samples were then serially diluted after vigorous shaking 
at each dilution using a vortex mixer. 100 µl of each 
dilution was spread plate onto MEA plates modified aw 
at the same aw of storage aw. All plates were incubated 
at 25ºC for seven days the colonies growing were then 
enumerated.

Extraction of AFB1 from chillies using HPLC

Weighted three g of cinnamon from each treatment 
and replicates and placed in 30 ml tube. Added 12 ml 
of extraction solution (acetonitrile / water) (6/4 (v/v)) 
at 15-18oC. Then the samples have been shaken for 1 
hr. The extracts were filteredinto contenier using a 
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funnel containing a Whatman fi lter paper (12.5 cm).
The extracts were diluted with PBS (Phosphate buffered 
saline) (pH 7.4) until the content of acetonitrile is lower 
than 5% (v/v) and (7 pH).The diluted extracts were 
transferred to (Romer, IAC) and allowed to pass through 
the column using a syringe barrel as a reservoir. The fl ow 
rate should be not exceeding 1-3 ml/min. The column 
and the extract must be at 15-18oC. The IAC should 
be rinsed with 2 x 10 ml of distilled water. Added 2 ml 
of methanol directly to the column and calculated the 
elution in a new Eppendorf tube 2 ml.The elution was 
evaporated under reduced pressure at 40oC using a rotary 
evaporator. Added 1 ml of water: methanol (0.5:0.5) into 
toxin and fi ltered the extracts through Nylon 13 mm, 0.2 
µm fi lter directly into amber HPLC vial and then stored 
at -20oC until analyses using HPLC.

Statistical Analysis

The data obtained from this study were determined 
by using the Shapiro Wallis Test for (Non-normality) 

and one-way ANOVA for (Normality). The signifi cant 
statistical level was at P<0.05 for both factors and their 
interactions.

Results

The effects of O3 (ppm) on artifi cially populations 
of A. fl avus on whole cinnamon stored at different aw
levels.

Figure 1 shows the effect of exposure to different 
doses of O3 on the colonisation by A. fl avus on stored 
whole cinnamon for 20 days at 25ᵒC and different 
aw levels. The results showed that there were clear 
effects of incubation time and aw on the populations 
in stored whole cinnamon and signifi cant effects of 
O3 concentrations except on initial colonization at 
fi rst day of incubation especially, at 0.92 and 0.96 aw. 
Statistically, the populations were signifi cantly affected 
by O3 concentrations, time, ppm x time, ppm x aw and aw
but unaffected by time x aw and ppm x time x aw (Table 
1). 

Figure 1 (a,b &c): Effect of O3 (ppm) on populations of A. fl avus (DAJ1) isolated from stored whole 
cinnamon at 25oC at (0.92, 0.94 and 0.96aw) over 20 days. Bars indicate SDM. 
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The effects of O3 (ppm) on control the AFB1 contamination of A. fl avus in artifi cially contamination on 
stored cinnamon at different aw levels.

Figure 2 showed the effi cacy of O3 concentrations on AFB1 contamination in stored whole cinnamon for 20 days 
with four aw levels at 25ᵒC and exposure time was 60 min. The data of this study reported that AFB1 of A. fl avus
gradually decreased when increased O3 concentrations except at 10 days at 0.92 aw. Also, the AFB1 production 
affected by aw and time. Table 1 shows that there were signifi cant effects of O3 ppm, aw, time, ppm x aw, ppm x time 
and aw x time but unaffected by ppm x aw x time. 

Figure 2 (a,b &c): Effi cacy of O3 (ppm) on AFB1 contamination of A. fl avus isolated from stored cinnamon at 
25oC at (0.92, 0.94 and 0.96aw) over 20 days. Bars indicate SDM. 

Table 1: Summarise statistical analyses of effects of O3 (ppm) on total populations and AFB1 contaminationof 
A. fl avus on whole cinnamon at 25oC under three aw levels (0.92, 0.94 and 0.96aw) over 20 days storage. ANOVA 
test (normality data) and Shapiro Wills test (non-normality data).
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Discussion

In this study different gaseous O3 concentrations 
(0, 300 and 600 ppm; flow rate of 6 L/min) were used 
in order to know the effect of O3 treatment on fungal 
populations and AFB1 production in stored cinnamon 
inoculated with A. flavus (DJC1) 102spores/ml at three 
aw levels (0.92, 0.94 and 0.96 aw) for 20 days. The fungal 
population and AFB1 production has been measured 
at (T=0, 10 and 20 days) and compared with control 
(exposure air only). The results showed that the fungal 
population affected by gaseous O3 treatment at all aw 
levels andthere clear impact of ozonation on AFB1 
content in whole cinnamon(artificial contamination). 
To my knowledge, no previous studies conductedon the 
effects of O3 exposure on fungal and AFB1 contamination 
in stored cinnamon.

However, there are some studies done on the 
efficacy of O3 concentrations on fungal populations 
and mycotoxins production in some products. For 
example, (1) have shown that the populations of three 
ochratoxigenic strains were significantly reduced in the 
coffee beans after exposure to 600 ppm O3at 0.90 and 
0.95 awcompared with control. This data were similar 
to the findings in the current study. Similar to Akbar(22) 
presented that the fungal populations of A. flavus in 
peanut samples inoculated with (105 spores/g) were 
reduced when exposed to high concentrations of O3. (8) 
found that the fungal contamination in Brazil nuts was 
completely stopped from the day of the application when 
exposure to 31 ppm O3 for 5 hrs. (15) suggested that the 
fungal contamination of A. parasiticus in maize will be 
inhibition in a 63% after treatment of kernel surface with 
50 ppm O3.

For AFB1contamination, the findings agree with 
other studies, forexample, (5) found that AFB1 content 
was degraded in artificially contaminated wheat after 
exposure to 20 and 400 ppm O3 for 5, 10, 15 and 20 min. 
(22) found that AFB1 produced in artificially contaminated 
peanuts was reduced after exposed to 100, 200 and 400 
ppm O3. Last studies by (1) presented that the OTA 
content in artificially contaminated coffee stored at 0.75, 
0.90 and 0.95 aw and30ᵒC for 12 days wassignificantly 
reduced when exposure to 600 ppm O3 for 1 hr. Recent 
studies on red pepper by (14) showed that AFB1 contents 
in artificially contaminated red pepper treated with O3 at 

three doses 20 mg/L, 40 mg/L and80 mg/L for 40 min 
were reduced depend on O3 doses. 

Conclusion

This study showed that in situ the populations and 
AFB1production in stored whole cinnamon inoculated 
with A. flavus spores at different aw levels were relatively 
affected by O3 treatment. 
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Abstract

To evaluate the level of fibroblast growth factor 2 (FGF2) in serum of asthmatic Iraqi patients and to generate 
relationship between FGF2 and pulmonary function in serum of all member. FGF2 was determined in seventy 
Iraqi subjects; 30 diagnosed with asthma and 40 healthy subjects were registered in the revision. The age of 
patients and control ranged between (25-55) years. The level of FGF2 was assessed in serum by enzyme-
linked immunosorbent assay (ELISA) technique. The levels of FGF2 displayed significantly increase in 
asthmatic group associated with control group (p < 0.01). Among asthmatic Iraqi patients, increase level of 
FGF2, indicate the significant relationship between fibroblast growth factor 2 and asthma. 
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Introduction

Asthma is one of the greatest prevalence lung 
sicknesses, which considered by chronic inflammation of 
the airways. Asthmatic patients have airway obstruction 
and bronchospasm as a result of greater mucous 
invention and changes in the buildings and purposes of 
some components like, fibroblasts and smooth muscle 
cells (1).

Asthma attack may occur as a result of several 
inflammatory events in the respiratory system lead to the 
appearance of sever symptom. Worldwide ,about 300 
million people diagnosed with asthma and near 1000 
people/ day die as a result of this disease (2). 

Numerous elements influenced the development of 
asthma such as genetic tendency, environmental factors, 
and significant gene environment interactions (3). 

The family of fibroblast growth factor (FGF) 
involves 23 members, have polypeptides and act a as 
powerful mitogens (4).

The important member of heparin binding growth 
factors family is Fibroblast growth factor (FGF)-2, which 
affect fibroblasts growth, endothelial, and differentiation 
of several kind of cell. This family have important roles in 
morphogenesis, injury healing, infection, angiogenesis, 
proliferation of tumor and metastases (5). 

Another name of FGF2 is basic FGF (bFGF) 
considered as the extreme member of the FGF superfamily 
and is the main controller of cell proliferation and 
variation below functional and uncontrolled disorders (6).

FGF-2 is universal in typical humanoid tissues and 
present in a link with endothelial basement membranes. 
FGF-2 stored in a stable formula needing become 
free for biological action. Proteolytic cleavage of 
heparin sulphate proteoglycans HSPG core proteins, 
the activities of glycosaminoglycan GAG destroying 
enzymes, and the capability of heparin to remove FGF-2 
from HSPG are the mechanism for the relief of FGF-2. 
HSPGs are cabin professionally from extracellular via 
the activity of enzymes like plasmin and thrombin, and 
by endogenous matrix metalloproteinases (MMPs) (7).

Abnormality of the signaling system of FGF triggers 
a variety of syndromes connected with enlarged FGF 
level. The inhibition of FGF signaling revealed scientific 
effect (8). 

DOI Number: 10.37506/ijfmt.v14i4.11816
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Some but not all studies indicate that FGF2 is a 
potent fibroblast mitogen, elevated in asthmatic patients 
and help as an indicator for severity of asthma (9). 

Methods

Ethical issues

Depending on the local ethics group the revision 
was agreed, all patients in this study given an idea about 
the purpose of the review, agree, and signed permission 
were informed. 

Study design

This revision designated as a study of case - control.

Collection of samples

The sample size was determined according to the 
equation of Daniel sample size formula. The participants 
in the recent study include thirty Iraqi patients with 
asthma (depending on pulmonologist decision according 
to the GINA guideline), the history from them was 
taken, which involve: age, height, weight, gender, 
family history, material status and medical history, 
and forty apparently healthy subjects therapeutically 
free were serve as healthy control group. Patients with 
age < 6 years, non-agreement, smoker>10 pack years, 
patients with interstitial lung illness like unknown and 
drug- induced pulmonary fibrosis, chronic obstructive 
pulmonary disease, lung malignancy and bronchiectasis, 
all were excluded from the study. The age of these 
groups from 25 to 55 years. The statistical analysis was 
done with version 18 of SPSS. The findings have been 
expressed as Mean ± SD, and P values below 0.05 are 
reflected significant.

Chemicals and methods

A- Determination of human bFGF /FGF2 (Basic 
Fibroblast Growth Factor) by the sandwich-ELIZA kit 
as the method. In this kit, an antibody specific for human 
bFGF /FGF2 was pre-coated to the micro- ELIZA plate 
(10).

B- Lung function tests demonstrate the airflow 
obstruction that variate after little periods, either 
naturally or in reply to handling (reversibility) (11). 

C-   Simple spirometry checks airflow restriction 
with decreased forced expiratory volume in 1 second 
(FEV1) and FEV1 / forced vital capacity (FVC ) ratio 
. Reversibility is established by a >12% and 200-mL 
elevated in FEV1 15 minutes when an inhaled short-
acting β 2 -agonist or in patients by a 2 to 4 week sample 
of oral corticosteroids (12). Guidelines of national and 
international mention the use of spirometry for the 
detection and monitoring of asthma, and appear that 
the reversible airflow limitation is a crucial factor in the 
analysis of asthma. It give an idea about the amount of air 
you can inhale and exhale, and how fast you can empty 
your lungs from the air, allows clearer confirmation of 
airflow obstruction than the peak expiratory flow rate 
(PEF), and in that sense is preferable. A reduced FEV1/ 
VC ratio usually taken to be <70% and FEV% <80% 
that confirms airway obstruction (13) . 

Results 

The study groups consist of 70 adults designate on 
three categories.

1- Asthmatic patients with treatment (n=18).

2- Asthmatic patients without treatment (n=12).

3- Healthy control group (n=40).

Age

There was no significant changed in age (as mean) 
between control and asthmatic patients as demonstrated 
in table 1.

Gender 

Distribution of asthma according to gender presented 
in Fig. 1. This study demonstrated that the incidence of 
asthma in female (60%) is greater than male (40%).

Body mass index (BMI)

The difference of BMI between patient and control 
group was non- significant (p >0.05). The mean ± SD of 
BMI for patients and control groups exposed in table.1. 
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Table (1): Demographic appearances in studied groups

Groups No. Mean ± SD P value

Age 
Control 40 39.08 ± 8.96 

= 0.6
Patients 30 40.75 ± 15.30

BMI
Control 40 31.51 ± 8.94 

= 0.2
Patients 30 29.04 ± 7.04 

Fig (1): Gender distribution in ( A) patients and (B) control 

Serum level of FEV1 as mean ± SD of asthmatic patients and control.

In this study, serum concentration of FEV1 mean 
± SD were signifi cantly decrease (p<0.01) in asthmatic 
group when compared with control group, as shown in 
table 2.

Serum FGF2 concentration according to studied 
group.

As shown in table 2, the mean ± SD of FGF2 
in asthmatic patients was (409.67± 315.12) with a 
signifi cant (p < 0.001) difference likened with healthy 
control group.

The effect of treatment on the level of FEV1 and 
FGF2 in asthmatic patients.

The present study displayed signifi cant reduction in 
serum level of FGF2 and signifi cant elevated in serum 
level of FEV1 in asthmatic subjects with treatment than 
those patients without treatment, p value (< 0.001), as 
in table 3 

Correlation of FGF2 with FEV1 in patients group

In the present study, the signifi cant negative 
correlation (p value <0.01) was found for FGF2 with 
FEV1in asthmatic patients as in fi gure 2. 

Table (2):Levels of FEV1 and FBF2 in studied groups

Parameters Groups No. Mean ± SD P value

FEV1
Control 40 83.7675 ± 6.60

< 0.01
Patients 30 67.4767 ± 9.46

FBF2
Control 40 409.6722 ± 173.95

< 0.001
Patients 30 783.5388 ± 315.12
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Table (3): Mean differences of FGF2 and FEV1 in asthmatic patients with treatment and without treatment.

Parameters Groups No. Mean ± SD P value

FGF2
Patients with treatment 18 591.28 ± 210.49

< 0.001
Patients without treatment 12 1071.91 ± 205.25

FEV1
Patients with treatment 18 72.81 ± 8.55

< 0.001
Patients without treatment 12 59.46 ± 2.45

 

Fig (2): Correlation between FEV1 and FBG2 in patients group 

Discussion

Globally, asthma revealed as the chronic lower 
respiratory disease. Asthma classifi ed into mild, 
moderate, and severe subtypes , this classifi cation 
depend on severity of asthma and rendering to fi xed 
airfl ow obstruction, eosinophilic infl ammation and the 
incidence of airway hyper-responsiveness (AHR) (14).

Obesity is one of the most common risk factor in 
asthma which helps in the improvement of metabolic 
disorders, chronic disease in addition to cardiovascular 
disease (15).

According to the statistics of the study, the mean age 
of patients who were diagnosed as asthmatic subjects 
and control were 40.75 and 39.08 years, respectively. 
The change in age (as mean) is non-signifi cant between 

healthy and patients groups as shown in table 1. This 
age matching have a role to remove the variation in the 
results of different parameter that may initiate due to 
the variation in age (16). On the other hand, this review 
demonstrates a slight male predominance. This fi nding 
is going with Joe G. etal have shown the role of sex 
hormones in asthma because it is sever and widespread in 
women, mainly in women with puberty or with multiple 
gestations. The main cause for gender variance are 
unknown but maybe linked to the immunity , hormone 
change, environmental and occupational exposures (17).

The family of FGF include different consists of 
polypeptides that stimulate survival, creation, and 
diversity of epithelial or mesenchymal cells. FGFs have 
a role in disease progression or regression, Dependent 
on the nature of the disease. There are numeral FGFs 
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in the lung which act as a defense system from several 
lethal syndromes (18). 

Wound healing ,a method mentioned as airway 
remodeling coming after the inflammation of asthma, 
which produce changed in the organization of the 
airway including sub-epithelial fibrosis, angiogenesis, 
hypertrophy or hyperplasia in the airway smooth muscle 
(19). 

Heparin and endoglycosidase produce from 
asthmatic lungs through that mast cells prompt the relief 
of FGF2 from heparan sulphate proteoglycans this make 
FGF2 contribute to sub-epithelial collagen deposition 
(20). 

As showed in table 1, the FGF2 were detected in 
asthmatic subject than those of control group with 
significant variance between them (p<0.001). Our 
outcome was in agreed with (1,9) that found the same 
result. 

Indeed, FGF2 motivate fibroblast production and the 
revival of epithelial cells from endogenous or exogenous 
stem cells, that mean FGF2 have a role in wound healing 
(21). 

The results of this revision demonstrated that FGF2 
have negative associated to the forced expiratory volume 
in 1 second (FEV1) in patient with asthma, our result 
is reliable with (Silvana Cianchetti, et al. 2019) who 
establish a negative relationship with the pulmonary 
function. The diversity in medical and inflammatory 
appearances of all the participant in this study responsible 
of conflicting results (22). 

Patients with asthma response nicely to inhaled 
corticosteroids (ICS) treatment. Asthmatic patients have 
highly serum level of FGF2, and the treatment with 
corticosteroid diminishes it. That make FGF2 existing 
as a new marker for severity of asthma which linked 
significantly with the pulmonary function in asthmatic 
patients. These finding were consistent with some 
studies published recently (23,24).

Furthermore, higher level of FGF2 in asthmatic 
subject compared with control provide an idea that 
FGF-2 performed a defense growth factor when lung is 
harmed as demonstrated in table 2 and 3. These result 
agreed with (1,9,22,24). 

Conclusion

Among asthmatic Iraqi subjects, increase levels 
of FGF2, indicate the significant association between 
asthma and fibroblast growth factor. 
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Abstarct 

Different local anesthetics produce multiple effects on wound healing, although this effect did not 
demonestrated clearly in experimental study. This study aimedto evaluate the effects of several local 
anesthetics (lidocaine, articaine, mepivacaine) on healing of oral mucosal wound healing in experimental 
rabbits by histological examination.The study was conducted on eight healthy adult male New Zealand 
white rabbits which divided into four group(n=2) control group which received no treatment group two 
(received lidocaine 2% with adrenalin) group three (received mepivacaine) and group four (received 
articaine 4%). oral mucosal wound were initiated experimentally in all group and each group received their 
treatment by local application one time daily for six day(except control group) in the third day half of the 
animal were sacrificed in each group and histological examination for the wound area were conducted , the 
remaining animal were sacrificed in the sixth day of treatment and histological examination were made for 
the wound area to compare the result between the four group. The mepivacaine group produce better result 
(enhance healing of the oral mucosal wound) followed by atricaine and lidocaine group compared with 
control one. This study showed that different type of local anesthesia produces different effects on wound 
healing manufisted histologically and clinically. 
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Introduction

Mucosa of the oral cavity consist of the mucous 
membrane lines the mouth from inside, it contains 
stratified squamous epithelium (oral epithelium), and 
connective tissue (lamina propria) [1]

Oral mucosa is either keratinized or non-keratinized, 
which is thicker and contain larger amount of elastic 
fiber than first one [2].

Wound can be occurred as result of any damage to 
oral mucosa which cause interruption of its integrity.
[3], wound healing is a very complex method consist 
mainly of three stages: migration of inflammatory cell 
(neutrophil, microphage), proliferation of fibroblast and 

other repairing cells, then remodeling of newly formed 
tissue.[4]. Many factors either systemic (stress, age, 
drugs) or local (infection, oxygen) may affect healing 
process [5].

There is a certain relationship may exist between 
healing of oral wound in human and certain animals like 
rabbits [6], so this study employed healing in rabbits as 
model for healing in human.

Local anesthetic inhabits a significant role in 
controlling pain in dentistry, it’s either applied topically 
or injected to oral mucosa [7]. Local anesthetic may pass 
antibacterial effects by inhibit or kill a large number 
of bacteria and fungus in oral cavity [8], therefore it is 
possible that local anesthesia by passing antimicrobial 
effects may add additional advantage as antiseptic in 
prevent wound infection post operatively [9].

However, the local anesthetic effects on wound 
healing are not exposed obviously yet, in spite of 
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literature studies, because different results are shown 
in this studies [10-14].The aims of this study were to 
evaluate the effects of different local anesthetic agents 
(lidocaine with adrenalin, mepevecaine, and articaine) 
when applied locally on the healing of oral wound in 
rabbits and their antibacterial effects on oral microbes by 
comparing between them.

Methododolgy 

The study was carried out in the depart. of Basic 
Science, College of Dentistry, University of Mosul. The 
study was approved by scientific committee/department 
of basic science/college, of Dentistry/University of 
Mosul.

Animals: eight healthy adult male New Zealand 
white rabbits weighting between 1.5-2 kg were included 
in this study. These animals were housed under 16h 
light/8h dark cycle at 26-32C with access free to water 
and food. 

These animals were classified into four groups (n=2) 
as follow:

Group one: control group received no treatment

Group two: animals received lidocaine 2%with 
adrenalin

Group three: animals received mebevicaine 

Group four: animals received articaine 4%

All groups were subdivided into A and B subgroup 
(n=1)

Subgroup A: include animals sacrificed in the 3rd day 
of treatment, while subgroup include animals sacrificed 
in the 7th day of treatment

Drugs:

Lidocaine HCl 2%with epinephrine1:80.000 
carpole (Huons Co.Korea) for group two, Mepivacaine 
al 3% carpole (registro santario S.A.) for group 
three,Articaine4% with adrenaline1:100.000 carpole 
(registro santario. S.A), for group four.

All drugs applied topically on the wound one time 
daily from first day to day seven after incision.

Surgical procedure:

All animals were anesthetized by using intramuscular 
injection of Xylazine 2% (0.2 ml/kg) and ketamine 
10%(1mg/kg) of body weight [1] then Standardized 
incision were made with equal length in the right side in 
the oral mucosa of inner check of each rabbit. 

Histopathopathological examination

At the third day of treatment each animal from 
subgroup A were sacrificed for tissue samples of the 
induced wound, the tissue fixed processed and stained 
by hematoxylin and eosin.[15].

The procedure was repeated in the sixth day of 
treatment for subgroup B from each group.

Criteria of histopathological examination:

1. Criteria of inflammatory response parameter 
(scoring): [16,17] 

Score 1: Nil No inflammatory cells seen in the field 
of operation (X10).

Score 2: Mild When inflammatory cells present in 
few numbers, less than ½ of the field (X10).

Score 3: Moderate Inflammatory cells could be seen 
in more than ½ of the field (X10).

Score 4: Severe or abundant when inflammatory 
cells present in huge numbers, more than ¾ of the field 
(X10). 

2. Criteria for amount of granulation tissue formation 
(Scoring): [16,17]

Score 1: Absent of granulation tissue formation in 
wound.

Score 2: Quantity of granulation tissue formation in 
the wound gap is scanty.

Score 3: Amount of granulation tissue formation is 
moderate in tissues.

Score 4: Total amount of granulation tissue 
formation in the wound is profound.

3. Criteria of re-epithelization parameters (Scoring), 
[18]

Score 0: Re-epithelialization at the edge of the 
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wound.

Score 1: Re-epithelialization covering less than half 
of the wound.

Score 2: Re-epithelialization covering more than 
half of the wound.

Score 3: Re-epithelialization covering the entire 
wound, irregular thickness.

Score 4: Re-epithelialization covering the entire 
wound, normal thickness. 

Results 

Histopathological examination of oral mucosal 
wound (diag. 1)

1: GROUP 1:

The Number of inflammatory cells was increased 
gradually and continues to 6 day without regression 
(diag. 4), also there are marked increasing of re-
epithelialization mainly after 3rd day (diag. 3). The 
granulation tissue formation increased gradually with 
continuous activation of fibroblasts (Table 1).

2: GROUP 2:

There are delay onsets of inflammation either due 
to infection or abnormal responses of tissue to adding 
material (diag. 3). The granulation tissue formation is 
stable during all time of experiment (dig. 4) while there 
are well re-epithelialization’s in the first three days and 
continues with lower potential in second three days (dig. 
4) (figs 1 and 2). 

3: GROUP 3:

There are mild differences between 3rd and 6th 
day in the number of inflammatory cells responses 
(diag. 3&4) while stable increasing of granulation tissue 
formation during healing process (diag. 3&4). Good re-
epithelialization shown in the two-time interval with 
increasing in the thickness and prominent sub epithelial 
papilla 

4: GROUP 4: 

Also, there are mild differences between 3rd and 6th 
day in the number of inflammatory cells responses (diag. 
3)

Good re-epithelialization in the two-time interval 
(diag. 4) and mild granulation tissue formation without 
increasing during healing process (diag. 3) 

Results comparisons

When we compared the result of four groups in the 
3th day of treatment we can see: 

In groups 2 and 4 there are mild inflammatory 
responses while there is moderate inflammatory reaction 
in groups 1and 3

The re-epithelialization is very high in group 3 with 
less responses in groups 2and 4 but minimal response in 
group one

Granulation tissue formation constant in groups 2 
and 4 while there is gradual increase in groups 1 and 
3(diag. 3&4)

When we compared the result of four groups in the 
6th day of treatment we can see:

Inflammatory cell infiltration is similar in group 1 
and 3 but they are higher than that of group 2 and 4. 

The re-epithelialization is very good in 3rd group 
with less activity in group 1 and 2.

The granulation tissue is nearly constant in all 
groups (diag. 3&4).

Discussion of Results 

The normal process of wound healing is a major aim 
of any surgical procedure [19]. Lidocaine is one of the 
most commonly used local anesthetics in dentistry due 
to its moderate duration of action and reasonable onset 
[20]. The addition of vasoconstrictor (adrenaline) to local 
anesthetic provides additional advantages like reduce 
systemic absorption and reduce bleeding from surgical 
site [21].

According to the result of this study group 
2(lidocaine+adrenaline) produce less inflammation 
when compared with control group in the third day while 
granulation tissue and re-epithelization showed the same 
results in the 6th day of treatment this was in agreement 
with other study [22]. Lidocaine may interfere with mast 
cell arrival at the site of injury as signal from this cell 
will participate in the inflammatory process, matrix 
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reabsorption and angiogenesis. The effects of adrenaline 
were to potentiate the blocking effect of lidocaine [23]. 
This study was disagreement with other study [24] which 
showed that lidocaine has a negative (delay) effect of 
wound healing by increasing risk of secondary infection 
specially when combined with adrenalin while Waite et 
al [25] in his study showed that lidocaine with adrenaline 
did not cause any effects (negative or positive) on wound 
healing.

According to this study, group 3(mepivecaine) 
produce highly inflammatory responses in 3rd day with 
a good healing in 6th day (manifested by increased 
re-epithelization and granulation tissue formation) 
compared with another group.

Mepivacaine is used now a day to replace lidocaine 
with adrenaline local anesthetics in case where the use 
of adrenaline is somewhat contraindication like patient 
with cardiovascular disease or thyroid problem [26] so it 
has been selected in this study.

According to our knowledge this is the first study 
conducted to study the healing effects of mebivacaine 
local anesthetics. The increased in the inflammatory 
responses in the 3rd day may be due to the effects of 
mebivacaine on increasing cytokine production which 
enhance inflammatory responses [27] this will promote 
healing by epithelial cell migration and remodeling of 
matrices in extracellular place which enhance granulation 
tissue formation in 6th day of treatment [28]. The positive 
effects of mebevacaine on healing also may be due to its 
antibacterial effects (9) also it may affect the maturation 
and sequence of collagen fibers [29].

In the group4 (articaine) there is a mild inflammation 
in the 3rd day with small amount of granulation tissue 
and re–epithelization in 6th day compared with another 
group. Articaine was selected in this study due to the 
facts that articaine became so popular in many countries 
due to its good efficacy. The results of this study was in 
agreement with Dogan et al study(2003) who showed 
that histological finding and breaking strength in 
articaine group is less than in control group[30], but its 
disagreement with the study of Senes et al (2015) which 
showed that there is no significant different between 
lidocaine and articaine group[31]. 

The inhibitory effects of articaine on healing in this 
study may be due to its proliferating or inflammatory 
phase of healing [32] or it may affect the mechanism that 
cause cell membrane stability, calcium movement inside 
the cell or sodium conduction, or by acting as enzyme 
inhibitors to hydroxylase enzyme which is responsible 
for collagen synthesis[33]. 

Table 1: Scoring data of the study 

A1 2 1 1

B1 3 3 2

A2 0 2 2

B2 2 3 2

A3 2 3 1

B3 3 4 2

A4 0 2 2

B4 2 2 2

 Figure . 1: comparison the results of four groups in 
3rd day of experiment. 

Figure 2: comparison the results of four groups in 6th day of experiment 
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Conclusion

In conclusion different types of local anesthetics may 
produce different effects on wound healing in mucosal 
membrane inside the oral cavity, present or absent of 
vasoconstrictor may provide additional advantage or 
disadvantage in this point although the concentration of 
local anesthetic is also an important point to note, this 
study demonstrate that mepivacaine provide a better 
result compared with control and other group but further 
study is required to demonstrate these effects in other 
animal and in other site are required.
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Abstract

The anti-diabetic drug liraglutide was loaded within LDH nanoparticles using the Fe+3, Al+3, Fe+2 and Ni+2 
ions, the preparation of LDH was carried out via the titration of 2M of NaOH with trivalent and divalent ions 
in presence 0.5M HCl, the prepared compounds of liraglutide with LDH were tasted with selective groups 
of rats.

The compounds were characterized with Fourier transform infra-red (FTIR), X-ray diffraction (XRD), 
Atomic force microscopy (AFM), Zeta potential and Scanning electron microscopy (SEM).

The animals that injected with weekly dose of the prepared compounds shows the weight reduction 
comparative with that of the animals injected daily dose of pure liraglutide. 

Keyword; Liraglutide, double layered hydroxide, nanoparticles, antidiabetic drug.

Introduction

Liraglutide is a fatty acid derivative of glucagon 
like peptide-1 [GLP-1]. It is formed by attaching a 
16-carbon fatty acid molecule at position Lys26 and 
making an Arg34Lys substitution on GLP-1, and shares 
approximately 97% sequence homology with GLP-
1 so retains the physiological activities of GLP-1[1, 2]. 
These structural modification of liraglutide increase 
chain aggregation, promote reversible non-covalent 
binding to other molecules, such as albumin, and resist 
dipeptidyl peptidase degradation. Liraglutide marketed 
as Victoza®, is a 1.8 mg daily subcutaneous injection 
that was initially approved by the FDA in 2010 as an 
adjunct therapy to diet and exercise for management of 
type 2 diabetes. Appetite suppression and delayed gastric 
emptying are thought to be responsible for the weight 
lowering effects of GLP‐1. As a result, liraglutide was 
also developed as a weight loss agent [3].

Corresponding author:
Sevan A. Dushan
sevanadeeb@gmail.com

Layered double hydroxides (LDHs), also known 
as hydrotalcite-like compounds, represented by the 
general formula[MII 1−xMIIIx (OH)2]x+[(An-)x/n · yH2O]
x− , where MII and MIII, di-and tri-valent metal cations, 
respectively, are capable of occupying the octahedral 
interspaces of brucite-like sheet. A is anions between 
the layers can compensate the positive charges of the 
layer structures and these interlayer regions may contain 
water molecules[4]. Recently, particular attention has 
been focused on the LDH-based controlled release 
systems. Although many biomolecules/LDH hybrid 
complexes have been reported, only a few examples 
have been studied as drug delivery carriers. In the present 
study, liraglutide drug was selected as a model drug 
and intercalated into Fe+2/ Fe+3 LDH, Fe+2/Al+3-LDH 
and Ni+2/Fe+3- LDH successfully by coprecipitation 
technique. This work focus on the structure and slow/
controlled release property of a synthesized drug–LDHs 
composite intended for providing basic data for organic–
inorganic LDH hybrids[5].

Materials and Methods

1. Preparation of precursor and hybrids

DOI Number: 10.37506/ijfmt.v14i4.11818
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Synthesis of Fe+2/Fe+3 layered double hydroxides 
nanoparticles

The synthesis of Fe+2/Fe+3 LDHs NPs was done by 
mixing 1:2 molar ratio of Fe+2/Fe+3 (25 mL of 0.02 M 
of FeSO4.7H2O solution and 25 mL of 0.04 M of FeCl3 
solution addition 2.1 mL 0.5 N HCl. Then a drop wise 
titration is done with 2 M NaOH with vigorous magnetic 
stirring at 80 ◦C until pH elevated from 2 to 9 with 
change in color of the solution from clear yellow to dark 
brown suspension which is then left at room temperature 
for 24 hours. The suspension is filtered and continuously 
washed with deionized water until the filtrate became 
neutral. The obtained solid residue was dried at 50◦C in 
oven for 4 hours [6].

Synthesis of Fe+2/Al+3 Layered Double 
Hydroxides nanoparticles

In the present work Fe+2/Al+3 LDHs NPs was 
synthesized by mixing 25 mL of 0.06 M of Al(NO3)3 
solution and 25 mL of 0.02 M of FeCl3 (3:1 ratio) 
respectively. To which 2.1 mL of 0.5 N HCl was added, 
then titrated drop by drop with 2 M NaOH with vigorous 
magnetic stirring at 80◦C until the pH elevated from 2 
to 9 with change in the color of the solution from clear 
yellow to light brown suspension which is then left at 
room temperature for 24 hours. The resultant suspension 
filtered and washed with deionized water several times, 
until the filtrate became neutral [7]. 

Synthesis of Ni+2/Fe+3 Layered Double 
Hydroxides nanoparticles

Ni+2/Fe+3 LDHs NPs was synthesized by mixing 25 
mL of 0.75 M of Ni(NO3)2 solution and 25 mL of 0.25 
M of FeCl3 (3:1 ratio) respectively. To which 2.1 mL of 
0.5 N HCl was added, then titrated drop by drop with 2 
M NaOH with vigorous magnetic stirring at 80◦C until 
the pH elevated from 2 to 9 with change in the color 
of the solution from clear yellow to brown suspension 
which is then left at room temperature for 24 hours. The 
resultant suspension filtered and washed with deionized 
water several times, until the filtrate became neutral [8].

Synthesis of Fe+2/Fe+3 Layered Double 
Hydroxides loaded liraglutide

The method used to synthesis the liraglutide loading 
with LDH can be describe as: In beaker 500 ml in size 

put 10 ml (0.00121g, 0.0008 M) of FeSO4.7H2O solution 
mixed with 10 mL (0.00064g, 0.0004 M) FeCl3 solution. 
The mixture were treated with 2.1ml 0.5 HCl and 1ml 
of liraglutide (0.006g, 0.0016 M) at the same time, the 
produced mixture was titrated with 2M, NaOH solution 
at room temperature, the PH was rapidly elevated to Ca 9 
and the colour of mixture observed change from yellow 
to dark brown suspension [9]. 

Synthesis of Fe+2/Al+3 Layered Double 
Hydroxides loaded liraglutide

The method used to synthesis the liraglutide loading 
with LDH can be describe as: In beaker 500 ml in size 
put 10 ml(0.0017g, 0.0008M) of Al (NO3)3 solution 
add to 10 ml of (0.00064g, 0.0004M) FeSO4 solution. 
The mixture were treated with 2.1ml 0.5 HCl and 1ml 
of liraglutide (0.006g, 0.0016 M) at the same time, the 
produced mixture was titrated with 2M, NaOH solution 
at room temperature, the PH was rapidly elevated to Ca 
9 and the colour of mixture observed change from pale 
yellow to light brown suspension [10].

Synthesis of Ni+2/Fe+3 Layered Double 
Hydroxides loaded liraglutide

The method used to synthesis the liraglutide loading 
with LDH can be describe as: In beaker 500 ml in size put 
10 ml (0.00146g, 0.0008M) of Ni(NO3)2 solution mixed 
with 10 mL (0.00064g, 0.0004M) of FeCl3 solution. 
The mixture were treated with 2.1ml 0.5 HCl and 1ml 
of liraglutide (0.006g, 0.0016 M) at the same time, the 
produced mixture was titrated with 2M, NaOH solution 
at room temperature, the PH was rapidly elevated to Ca 9 
and the colour of mixture observed change from yellow 
to brown suspension [9].

Animals and study design: 

Thirty adult’s male wistar rats (weighing 220-248 
gm) were utilized in this study. Animals were attained 
and placed in animal house of College of Pharmacy/ 
Mustinsiryiah University, they received water and 
ordinary pellets for one week for acclimatization, after 
that they feeding lard [11] for 12 weeks to develop obesity 
were divided into 5 groups:

• (Group A) was receive 0.5ml/kg/week normal 
saline.
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• (Group B) was receive 600μg/kg/day of pure 
liraglutide.

• (Group C) was receive 650μg/kg/week IP of 
Fe+2/Fe+3 LDH loaded liraglutide. 

• (Group D) was receive 655μg/kg/week IP of 
Ni+2/Fe+3 LDH loaded liraglutide.

• (Group E) was receive 658μg/kg/week IP of 
Fe+2/Al+3 LDH loaded liraglutide.

Animals were kept in plastic cages each with 
dimension (20x25x35 cm) that harbor three rats, animals 
within same cage were discriminated by back fur marking 
by using waterproof colored marker. The animals were 
placed under controlled condition of room temperature 
(25 ±10C) and light stream of 12 hours light/ 12 hours 
dark cycles. Diet and water were attainable easily to 
animals. Animals study design started in February /2019 
and ended in Jun /2019. Ethics committee of the College 
of Pharmacy/ Mustansiriyah University was given their 
approval to begin the study. 

Results and Discussion

Characterization of prepared compounds

FT-IR spectra for LDHs and LDHs loaded 
liraglutide

The FT-IR spectra of the synthesized compounds 
displays the characteristic absorption bands by which 
the functional groups were identified [12]. The assigned 
bands of LDHs spectra and LDHs loaded drug spectra 
refer to the type of binding between the molecules as 
hydrogen bonding only as a physical tied and easy 
liberate in target site[13].

X-ray diffraction (X-RD)

A general analysis of these patterns shows that the 
LDHs loaded liraglutide shows the peaks at 33 two 
theta assigned to the dihedral geometry as amorphous 
structure with small difference between LDHs types. 
Such difference is attributed to the higher similarity of 
ionic radii for the ion pair.

Atomic force microscopy (AFM) Results: 

Results of the AFM images of the LDHs typical 
surface (in three and two dimensions), the spectrum of 

AFM pictures of prepared compounds before and after 
loading the liraglutide since the difference between the 
arrangements of layered after loading is very clear refer 
to the affecting of binding of drug with the LDH, from 
the study of surface and layered of nanocompounds 
were arrange as vertical cylinders this shape make the 
molecules easy to liberate the liraglutide.

Zeta potential measurement

Zeta potential measurement for the prepared LDHs 
loaded liraglutide. The criteria of stability of NPs are 
measured when the values of zeta potential ranged from 
higher than +20 mV to lower than -20 mV. The values 
of the zeta potential of the prepared compounds are 
listed in table-1 provided satisfactory evidence about 
their little tendency towards aggregation when its zeta 
potential in the negative scale and below -20 mV. These 
results suggested that the prepared LDHs loaded drug 
particles were stable with no tendency to aggregates and 
this in agreement with the results reported for colloidal 
nanoparticles behavior [14]. 

Table 1: Zeta potential values for the prepared 
LDHs NPs loaded liraglutide

LDHs NPs Type
Zeta Potential

(mV) ± SD
Mobility (μ/s)/(V/

cm) ±SD

Fe+2/Fe+3 LDHs 
loaded liraglutide -32.82 -2.56

Al+3/Fe+2 LDHs 
loaded liraglutide -26.45 -2.07

Ni+2/Fe+3 LDHs 
loaded liraglutide -28.00 -2.19

Scanning electron microscopy (SEM) 

The pictures shown in figure-1 represented the 
SEM images of LDHs loaded liraglutide. The images 
confirmed the layered shape of LDHS with multiple 
agglomeration areas, due to the hydrogen bonding 
attraction between multiple hydroxyl groups those had 
not been hydrolyzed by acidic hydrolysis [15].

In vivo

The change in the initial and final mean of body 



1878      Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4

weight of group A (0.5ml/kg/week) normal saline 
intraperitoneal after four weeks was small that indicate 
there is no significant difference (p = 0.07). While body 
weight of group B was significantly decreased (p < 0.05) 
after daily administration of 600µg/kg liraglutide plus 
0.5ml/kg normal saline intraperitoneal for four weeks. 
This result in weight reduction compatible with result 
that reported by Astrup et al. [16]. Liraglutide lead to 
slows gastric emptying time and decrease food intake, 
so cause weight reduction [17].

The body weight of prepared compounds groups 
C, D and E was significantly decreased (p< 0.05) 
after weekly administration of prepared LDHs loaded 

liraglutide plus 0.5ml/kg normal saline intraperitoneal 
for four weeks.

Reduction in the weight of groups C and E about 
18% of body weight after four weeks this results very 
close to results of group B (daily dose of pure liraglutide) 
that mean Fe+2/Fe+3 LDH and Fe+2/Al+3 LDH are more 
suitable for loading drugs because these compounds 
have higher loading capacity than group D as shown in 
(figure-2). The statistical analysis of rat ´s body weight 
represented as mean ± standard error of mean in groups 
(n=6 for each group). 

Figure 1: SEM images of the prepared LDHs loaded liraglutide in different measurements. 

Figure 2: Bar chart illustrate the changes in body weight after four weeks of receiving these prepared 
compounds: 
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Different small letters indicate significant differences 
among the treatments group p< 0.05. 

Conclusion

1.  Characterization and identification of the 
synthesized compounds were confirmed by determination 
of FT-IR spectroscopy.

2. The size of the nanocarrier was successfully 
confirmed by AFM, SEM and XRD.

3. The zeta potential analysis provided a 
satisfactory evidence about the prepared LDHs little 
tendency towards aggregation.

4. The Preliminary study of the weight reduction 
activity by intercalation of liraglutide drug within LDHs 
NPs via co-precipitation method provide a promising 
nanocarriers to prolong duration of action of liraglutide. 
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Abstract 

The work involves synthesis of new compounds derived from 2-substituted-3-thio- acetohydrazide-
1,2,4-triazin. The subsituted hydrazine thiocarbothioamide [IV] was obtained via reaction of hydrazide 
compound [III] with ammonium thiocyanate and HCl. The cyclization of compound [IV] in 4% NaOH led 
to formation 1,2,4-triazoles [V], which were refluxed with chloro-ethylacetate in ethanol and sodium acetate 
to give compound [VI]. Condensation of ester-compound [VI] with hydrazine (80%) led to formation new 
hydrazide compounds [VII]. Ring closure reaction of compound [VII] with 4-aminbenzoic acid in POCl3 
give 1,3,4-oxadiazoles [VIII]. Compound [VIII] was reacted with sub. benzaldehyde to form compounds of 
Schiff bases [IX]a-d. The synthesized compounds were diagnosed via IR, Mass and 1HNMR spectral data. 
Many of synthesized compounds were examined against activity of antibacterial: gram (+) (Bacillus subtitis, 
staphylococcus aureus) and gram (-): (E.coli bacteria) and candida tropicalis fungial. To ensure the safety of 
the synthesis compounds the toxicity was examined.

Keywords: 1,2,4-triazine, 1,2,4-triazoles, 1,3,4-oxadiazoles, Schiff bases, antibacterial activity. 

Introduction

Triazine is one type of heterocyclic compounds, 
with six-membered include three nitrogen atoms. 
There are various methods for the synthesis of triazine 
compounds. The first of them, reported by Bamberger(1). 
On other hand, another general methods are reported 
in Literatures(2,3), including the dehydrogenation in 
potassium dichromate from dihydro-triazines . Also 
synthesized by the rig closure reaction of hydrazine 
compound with α-acylaminoketone(4). Recently, Arshad 
et el. mentioned a method for prepared 1,2,4-triazine via 
cyclization of thiosemicarbazide with benzil in acetic 
acid(5).

Corresponding author:
Wasan M. Abd
alanewasan@gmail.com 

1,2,4-Triazine derivatives are good type in 
many biologically fields, such as antimicrobial(6), 
antibacterial(7), antifungal(8) and anticancer(9). 
Furthermore, 1,2,4-triazole ring systems have a wide 
spectrum from biological activities, Antibacterial(10) and 
antifungal(11). Also the 2- mercapto-1,2,4-triazoles have 
good role in synthetic organic chemistry, for example, 
to formation other heterocyclic compounds in present of 
different reagents, undergo various types of reactions (12). 
Heterocyclic having a five ring heterocyclic containing 
two nitrogen atoms at position 3, 4- and one oxygen 
atom at position 1 is called 1,3,4-oxadiazole(13) , which 
is have potent biologically are 1,3,4-oxadiazoles(14) . In 
addition to, 1,3,4-Oxadiazole is a thermally stable neutral 
aromatic molecule and its have widely applications(15). 
On the other hand the aryl-oxadiazoles have been used 
for development of newly drugs, with attention of a 
special kind to their properties as antitubercular and 
antimicrobial agents. (16). The synthetic methods for the 
formation of differently 1,3,4-oxadiazoles have been 

DOI Number: 10.37506/ijfmt.v14i4.11819
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reviewed (17). 

Due to a number of biological activities of triazines, 
triazoles and oxadiazoles are reported in previous 
literature, we have synthesized new compounds 
containing triazole and oxadiazole starting from 
triazines by using simple and an efficient method besides 
to investigation of the biological activities of these 
compounds.

Materials and Methods

Materials: The chemicals were equipped from 
Merck , Fluka ,GCC and Aldrich chemicals company.

Techniques: FTIR spectra (using KBr disc) were 
determined by on a Shimadzo (8300), ¹HNMR spectra 
were determined by: Bruker company (model: ultra-
shield 400 MHz), origin: Switzerland (in solvent 
DMSO), ppm(δ), uses internal standard (TMS). Mass 
spectra were recorded on MS model: 5973(Manufacture 
Company: Agilent Technology HP). Gallen Kamp 
melting point apparatus was used for determined 
uncorrected melting points. The TLC were done on 
aluminum plates, supplied from Merck co, using ((7:3), 
n-hexan/ethyl acetat). 

General Experimental Procedures

The reaction sequence leading to the formation of 
new compounds [IX]-[X] are outlined (Scheme not 
shown contact corresponding author). 

1,2,4-triazine-3-thiol derivative [I], their ester[II] 
and hydrazide [III]: These compounds were prepared 
according to the let. (18). 

2-(2-((5,6-di-phenyl-1,2,4-triazin-3-yl)-thio)-
acetyl)-hydrazine-1-carbo-thioamide [IV]

Heating a solution of ammonium thiocyanate (6gm, 
0.078 mol) and acid hydrazide [II] (0.013 mol) in ethanol 
(60 mL) and HCl (12 mL) via reflux for (22 hrs.). Then, 
evaporated the solvent and the mixture of reaction was 
added to crushed ice with stirring, the precipeted was 
filtered off (19), dried and recrystallized from ethanol. 

1,2,4- triazoles [V]

Refluxed for 22 hrs a mixture of compound [IV] 
(0.01mol) and (10mL) from 4% aqueous NaOH. Then, 

filtered the mixture, the filtrate was acidified with dilute 
HCl. Afterwards, filtered the powder which precipitate 
(20), washed it for several times with water, recrystallized 
from ethanol.

Ester compound [VI]

The compound [V] (0.001 mol) was heated with 
chloroethyl acetate (0.001 mol) and sodium acetate 
(0.003 mol) in ethanol was for 5hrs. Then, cool the 
mixture and added it onto ice water, the solid resulting 
was filtered, dried. Recrystallization by used ethanol to 
give ester compound [VI].

hydrazide compound [VII] 

A solution of compound [VI] (0.06 mol) and(15 
mL) hydrazine(80%) in ethanol (25 mL) was heating 
for 4hrs. Afterwards, cooling the mixture of reaction 
(to room temperature), the solid compound was filtered, 
then, recrystallized from ethanol.

Synthesis of 1,3,4-oxadiazole compound [VIII]

4- Aminobenzoic acid (1,37g, 0.01 mol) was mixed 
with thiosemicarbazide [VII] (0.01mol) in phosphorus 
oxy-chloride (5 mL), afterward the mixture was refluxed 
softly for 6 hrs. After cooling, its poured onto ice water 
(50 mL) with stirring. The precipitate was filtered, 
washed with solution of NaHCO3, then water, dried then 
recrystallized from ethanol. 

Synthesis of Schiff bases [IX]a-d 

Reflux of a mixture of aromatic aldehydes (0.001 
mol), 2-amino-1,3,4-oxadiazoles [V] (0.001 mol), 
glacial acetic acid (3 drops) in (4 mL) ethanol for 
4hrs. Recrystallized the obtained solid from ethanol 
after evaporating the solvent. The physical properties, 
nomenclature, structure of the synthesized compounds 
[IV]a,b are listed in Table (not shown contact 
corresponding author)

Biological activity

Adult male mice, weighting about (23-46) gm 
were housed in plastic cages under standard condition. 
the animal were divided into five groups each group 
consisting of five mic, including the control group, the 
mice were injected with the synthesized compounds 
with a concentration of (10-2). After two weeks toxicity 
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was measured as the method (21).

Results and Discussion 

The equimolar of benzil and thiosmecarbazid were 
reacted under ring closure reaction in glacial acetic 
acid to formed triazine compound. Ester compound [II] 
which prepared from the reaction of triazine with chloro 
acetic acid in basic medium and ethanol was diagnosed 
via FTIR spectroscopy. The FTIR spectral data showed 
two bands at 1732 cm-1 and 1253 cm-1 due to (υ C=O) 
and (υ C-O) related to ester moiety respectively, with 
disappearance (υ C=S). The condensation hydrazine 
(80%) with ester [II] in ethanol give a corresponding 
hydrazide type[III]. The FTIR of compound [III] 
exhibited new bands at (3329-3207) cm-1 due to υ NH2 
and υ NH (asym., sym.) bands and (υ C=O) vibration 
band for of amide group at 1668 cm-1. 

Nucleophilic addition reaction for acid hydrazide 
[III] with ammonium thiocyanate in ethanol using HCl as 
a catalyst to give hydrazine carbothioamide derivatives 
[IV]. The structure of this compound was identified by 
IR and 1H-NMR spectroscopy. IR spectrum indicated 
υ C=S absorption band at 1280 cm-1, in addition to 
new bands which related to (asymmetric, symmetric) 
vibration of υ NH2 and υ N-H groups appear at (3388-
3168) cm-1. Also a shifting on υ C═O (amid) group to 
1672 cm-1. The spectrum of 1HNMR for compound [IV] 
showed a singlet signal of SCH 2 groups at δ 4.97 ppm 
and a signal at δ5.57 ppm due to NH2 protons of group 
.Signals due to aromatic (ten) protons for benzene rings 
at δ (7.06-7.90) ppm. Also two signals for protons of two 
NH group of (CO-NH-NH-CS) moiety at δ12.78 ppm 
and δ13.56 ppm .

1,2,4-triazole-3-thiol [V] was obtained by 
cyclization of hydrazine carbothioamide compound [IV] 
in a solution of 4% NaOH followed by neutralized with 
dil. HCl to yielded this compound. The triazoles were 
diagnosed via FTIR and NMR spectroscopy. The FTIR 
spectral data showed a good peak at (3394-3153) cm-1 
for stretching band of NH, also show the disappearance 
of the characteristic bands of starting materials [IV], in 
addition to new peak around 1284 cm- for C=S stretching. 
The 1H-NMR spectrum (in DMSO) showed signals as in 
the following: a signal type singlet at δ10.09 ppm for 
NH proton of triazole ring. Aromatic protons appeared 
at δ (7.26-7.53)ppm as many signals, signal appeared at 

δ 9.8 ppm for NH proton at C2 of triazole ring (which 
is toutomerism with SH). Also exhibited a signal type 
singlet at δ 5.57ppm for CH2 protons. The spectrum of 
mass exhibited parent ion [M+] at 378. 

The ester compound [VI] which prepared from the 
condensation of compound [V] with chloro acetic acid 
in CH3COONa medium and ethanol was diagnosed via 
spectroscopy (IR and 1HNMR). The IR spectral data 
showed: υ C=O and υ C-O for ester group and 1211 cm-

1, respectively. at 1735 cm-1. Disappearance band of (υ 
C=S). The reaction of ester [VI] with hydrazine hydrate 
in ethanol give a corresponding acid hydrazide [VII]. 
The FTIR spectral data exhibited asym., sym. bands 
at 3199 cm-1 of υ NH and υ NH2 groups, and (υ C=O) 
vibration band at 1670 cm-1 for amide group. 

The reaction of compound [VII] with 
thiosemicarbazide in POCl3 yielded a new compounof 
1,3,4-oxadiazoles [VIII]. The oxadiazole compound 
was diagnosed via IR and 1HNMR spectra. The IR 
spectral data showed disappearance bands characteristic 
for hydrazide compounds and the appearance of a new 
two bands due to (υ NH2) between (3442-3213) cm-1 

beside to a band around 1670 cm-1 for υ C=N. While 
the spectrum of 1HNMR of [VIII] showed: a signal type 
singlet at δ 9.8 ppm for of NH proton. The protons type 
aromatic appeared as many signals at δ (6.9-7.6) ppm, 
also a singlet signal due to SCH2 protons appearance at 
δ 4.0 ppm. Finally, a signal type singlet appeared at δ 
6.6ppm for NH2protons. The mass spectrum exhibited 
parent ion [M+] at 551. 

The Schiff bases type [IX]a-d were produced from 
the refluxing of amino compound [VIII] with aromatic 
sub. aldehydes in glacial acetic acid (3 drops) with 
ethanol. The FTIR spectral data (Table 2) of these 
compounds showed appearance new υ C=N absorption 
band. The spectrum of 1HNMR for Schiff base [IX]a 
showed a signal type singlet at δ 9.86 ppm for NH proton 
and δ (6.92-7.76) ppm for protons type aromatic, CH=N 
proton at δ 8.67 ppm appeared as a singlet signal. Also 
the spectrum showed a singlet signal at δ 4.86 ppm for 
SCH2 protons. Finally a signal type singlet appeared at 
δ 2.3 ppm refer to CH3 protons. The 1HNMR spectrum 
of Schiff base [IX]d showed aromatic protons at δ 9.68 
ppm for NH proton and δ (6.7-7.95) ppm protons type 
aromatic appeared at δ 8.6 ppm and a signal type singlet 
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for one CH=N proton. Finally a signal type singlet at δ 
3.06 ppm for (CH3)2 protons. 

Biological activity

The agar diffusion (22) was used for examined the 
activity of antibacterial and anti-fungial of some of the 
synthesized compounds, using three types of bacteria; 
(G-) Escherichia coli, (G+) Bacillus subtilties and 
staphylo coccus aureus, and Candida tropical as fungal. 
The prepared (agar medium and petri-dishes) were 
sterilized via autoclaving for (20 min) at (121ºC). The 
agar was surface inoculated uniformly from the both 

cultures of the tested micro-organisms, the fungal and 
three types of bacterial were activated in dextrose agar 
medium and nutrient agar medium for 24 hrs at 37 ºC, 
respectively. Every one of examined compounds was 
dissolved in DMSO (used as a control and a solvent) to 
give two type of concentration (10-2 M and 10 -3 M). The 
inhibition zones which formed were measured in milli-
meter. The antibacterial activities and anti-fungal data of 
the examined compounds were given in Table (3). The 
administrated does of Compounds [V] and[VIII] did not 
result in death of any of mice except [IX]b in toxicity 
test. 

Table 2 IR spectral data of compounds types [IX]a-d

Comp
No

υ NH
υ CH
arom

υ CH aliph. υ C=N υ C=C 
arom Other

[IX]a 3400 3057 2931,2868 1680,1604 1556 δ CH3:1370

[IX]b
3305 3059 2935,2871 1678,1601 1527

υNo2 asy:1527
sy: 1348

[IX]C 3410 3057 2935,2866 1680,1601 1556
υ No2 asy:1522

sy:1344

[IX]d 3194 3055 2937,2868 1676,1597 1523 υ NMe2:1367,1169

Table 3 Inhibition Zones of Titled Compounds

Zone of Inhibition (mm.)

Compound
No.

Bacillus
Subtilis

Staphylo
cocas aureus

E. Coli

Candida tropicalis
Gram Positive(+) Gram Positive (+)

Gram negative
(-)

Con.
10-3 
10-3

Con.
10-2

Con.
10-3

Con .
10-2

Con . 
10-3

Con .
10-2 
10-2

Con . 
10-3

Con .
10-2 

[V] 16 18 15 18 -
-

-
-

[VIII] - 16 12 15 -
-

- -

[IX]b - 17 - - -
-

-
10
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Conclusions

In this work new heterocyclic compounds 
derived from 5,6-diphenyl-1,2,4-triazine-3-thiol were 
synthesized in good yields via simple methods. Some 
compounds give good biological activity that may 
be related to the functional groups for the examined 
compounds. 
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Abstract

Background and Aims: Inflammatory cytokines levels may be elevated in patients with celiac disease 
(CD). But little known about the association of these cytokines and some immunological parameters used 
for diagnosis of celiac disease. This study aimed to evaluate the levels of some inflammatory cytokines in 
patients with celiac disease and compare it with healthy individuals and then their association with some 
immunological markers used for diagnosis of celiac disease.

Methods: A total of 60 patients with celiac disease and 40 healthy persons were enrolled in 2019. The 
levels of Anti-tissue transglutaminase levels were measured for patients and healthy groups, also Tumor 
necrosis factor Alpha (TNF-α), Interleukin-6 (IL-6) and Interleukin-8 (IL-8) were measured using enzyme-
linked immunosorbent assay techniques. Then compare these parameters between groups and the correlation 
between these parameters were assessed.

Results: The mean levels of Tumor necrosis factor Alpha (TNF-α), Interleukin-6 (IL-6) and Interleukin-8 
(IL-8) give a highly significant difference between patients and healthy groups. Anti-tissue transglutaminase 
levels correlated and were show statistically significant with these cytokines.

Conclusions: TNF-α, IL-6 and IL-8 play a role in the pathophysiology of celiac disease.

Keywords: Celiac disease, Anti-tissue transglutaminase, TNF-α.

Introduction

Celiac disease (CD) consider as a type of an 
autoimmune disease affecting about 1% of the 
population and many studies were found that increase 
in the community[1]. Celiac disease (CD) has a wide 
range of clinical manifestations as a multi-component 
and immune-mediated intestinal disorder[2]. It was well 
known that gluten consumption, found mainly in wheat, 
rye, and barley, is the primary external CD cause in 
predisposed individuals[3]. Celiac disease is the product 
of dysregulation of the innate and adaptive immune 

Corresponding Author: 
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system, Adaptive immune system activation means 
that gliadin (the toxic element of gluten) crosses the 
epithelium of the intestine[4]. It has been hypothesized 
that an early occurrence in CD pathogenesis is increased 
intestinal permeability[5]. Many cytokines in CD were 
more effective mediators than others to intensify the 
immune response[6]. Th2 cells, B cells, monocytes, 
macrophages, endothelial, epithelial, fibroblast cells 
secrete interleukin-6 (IL-6), the acute-phase response 
is an active inducer, th1 produce TNF-α, some Th2 
and some CTL phenotypes are also producing this 
cytokine[7]. This stimulates the development of nitric 
oxide and activates, among other biological actions, 
microvascular endothelium; researchers found that 
TNF-α is the most potent inducer of TG2 transcription, 
working synergistically with IFN-α[8].

DOI Number: 10.37506/ijfmt.v14i4.11820
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Material and Methods

Serum samples

Sixty serum samples are collected from active CD 
patients and 40 healthy persons as a control group. 
Tissue transglutaminase (TTG) IgA and IgG serological 
antibody tests are diagnosed to all patients and the 
control group. Serum was isolated from peripheral 
blood collected from patients after informed consent 
and processed at 8 oC before examination by the 
gastroenterologist[9]. All specimens are obtained from 
Al-Hussain Medical City in Karbala.

2.2. Measurement of anti-TTG TNF Alpha, IL6, IL8 
antibody:

The levels of both the human TNF Alpha ELISA 
Kit, Anti-Human Tissue Transglutaminase (anti-
tTG) ELISA Kit, Interleukin 6 ELISA Kit (IL6) and 
interleukin 8 ELISA Kit (IL8) are estimated based on 
standard sandwich enzyme-linked immunosorbent assay 
technology, for the quantitative or semi-quantitative 
determination in human serum (antibodies-online 

GmbH, Aachen, Germany).

Statistical Analysis

Using the statistical software package SPSS 23, the 
findings are analyzed. The likelihood of (Pentr 0.05) has 
been found in statistically significant[10].

Results

Measurement data for certain serum cytokines in 
patients with CD, as well as corresponding controls 
are given in table1. The detection of the autoantigen of 
CD ((tissue transglutaminase (tTG)) as anti-TTG IgA 
antibodies in the CD serum has become an important 
tool for examining this disease. The Th1 serum cytokine 
levels of IFN-α were much higher in patients with coeliac 
disease compared to controls as compared with patients 
with CD. A correlation seemed to exist between anti-
tTG IgA serum mean levels and mean cytokine serum 
levels tested. positive associations with statistically 
significant have been reported between the (anti-TTG 
IgA, anti-TTG IgG) rates and all cytokines IL-6, IL-8 
but the mean TNF-α levels was excepted. 

Tab 1: demographic and clinical characteristics in patients with celiac disease.

Characteristic N Percentage (%)

No of patients 60 100

Gender
Male

Female
23
37

38
62

 Age(years) 
(1-10)
(10-20)

    (20-30)

31
19
10

52
32
16

duration of disease
˃10
˂10

17
43

28
72
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Tab 2: Levels of Anti-tissue transglutaminase in patients and healthy group.

Parameters

Patients (N=60) Healthy group(N=4)

P. Value 

Mean±SD Mean±SD

Anti-tissue transglutaminase IgG 97.345±76.457 11.789±6.092 ≤ 0.05

Anti-tissue transglutaminase IgG 50.752±42.123 13.098±4.178 ≤ 0.05

Table 3: Mean levels of selective cytokines in patients and a healthy control group.

Parameters 
Patients Healthy group

P-value
Mean±SD Mean±SD

TNF-α 11.431±2.082 1.634±1.011 ≤ 0.05

IL-6 72.098±4.864 2.001±1.121 ≤ 0.05

IL-8 104.324±2.981 3.542±2.032 ≤ 0.05

Table 4: Correlation of three parameters among asthmatic patients according to Anti-TT-A and  
Anti-TT-G.

Anti-TTG- A Anti-TTG-G

TNF-α

Pearson Correlation 0.156 0.855**

Sig. (2-tailed) 0.051 0.000

N 60 60

IL-6

Pearson Correlation 1 0.716**

Sig. (2-tailed) 0.000

N 60 60

IL-8

Pearson Correlation 0.669** 0.517*

Sig. (2-tailed) 0.001 0.061

N 60 60
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* P≤0.05, **P≤0.01, P≤0.001. 

Discussion

Analysis findings through this particular effort 
indicated that higher concentrations of Th-1, Th-2 
cytokines in CD patients reflect this disease’s 
inflammatory response, with unique serum cytokine 
elevations from non-intestinal sources such as those 
in the small intestinal mucosa and others[11]. The 
Th-1 response to dietary gluten in the small intestinal 
mucosa is likely to cause infiltration of lymphocytes and 
monocytes into the lamina propria. Even if they overlap 
in their role[12], [13]. The Th-1 response is an increase 
in cell-mediated immunity and pro-inflammatory 
responses, whereas the Th-2 cytokines predominantly 
affect the humoral immune response and play a role 
in inflammatory down-regulation Both responses were 
observed in the CD[14–17]. Many studies have shown 
that elevations of serum immunoglobulins against 
particular autoantigens, such as endomysia antibodies 
(EMA) and TTG-antibodies are primarily IgA isotypes 
in CDs[18–27]. Cytokines at the mucosal level support 
the production of plasma cells containing IgA while the 
degree of inflammation or systemic involvement can-
not be determined by tests performed at a given point 
in time, our findings suggest roles for certain cytokines 
in generating or maintaining the humoral response in 
CD except for TNF-α [14], [28], [29]. IL-8 was execrated 
in neutrophilic infiltrated tissue and plays a major role 
in neutrophilic-mediated inflammatory responses, In 
our research serum levels of IL-8 are increased relative 
to controls in all CD patients compared to other APC-
derived cytokines[30], [31]. variety of cells, including T 
cells, B cells, fibroblasts, endothelial cells, monocytes, 
keratinocytes, mesangial cells, and certain tumour cells 
play a role for released of a pleiotropic cytokine (IL-6) 
for Inflammation, immune control, hematopoiesis, and 
oncogenesis, IL-6 plays a key role[28], [32–36]. As with our 
results, serum levels of IL-6 in patients with ACD are 
significantly increased. 
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Abstract 

This study was conducted to evaluate the association between vitamin D receptor gene FokI polymorphism 
and gestational diabetes Mellitus (GDM) among Iraqi pregnant women.

This study included 40 women with GDM, 30 pregnant women without GDM, and 30 non-pregnant women 
as a negative control. Age (years), body mass index (BMI), Fasting Blood Glucose (FBG), total cholesterol, 
triglycerides (TG), and lipid profile of the patients and control groups were compared (Table 1). DNA 
sampling was purified and amplified by using PCR. The FokI genotype was evaluated using restriction 
fragment length polymorphism (RFLP).

The results revealed that the age, BMI, FBG, HbAIc, insulin hormone, insulin resistance, and lipid profile 
except HDL-C were significantly increased with an increased GDM risk compared to women with normal 
pregnancies. In contrast, no significant alterations were observed in concentrations of IGF1 hormone, 
vitamin D and FokI (F and f) alleles frequency between GDM and control groups.

This study suggests that there was no significant correlation between the VDR FokI polymorphism and 
GDM patients among Iraqi pregnant women.

Keywords: Gestational diabetes, FokI, Polymorphism. 

Introduction

Vitamin D is secosteroid produced in the skin 
due to the effect of solar ultraviolet B radiation. Two 
consecutive hydroxylation in the liver and kidney leads 
to form a functional 1, 25 –dihydroxy vitamin D (1). 
The two most important forms of vitamin D are vitamin 
D3 (cholecalciferol) and vitamin D2 (ergocalciferol) 
which cannot produce in the human body and consume 
with fortified food or given by supplements (2). These 
two form are bound to the vitamin D binding protein in 
human plasma and transported them to the liver where 
both are hydroxylated to form 25-hydoxy vitamin D (3).

Raya Hatem Al-Mawla
E-mail: athmawla@yahoo.com 

Vitamin D has an influence on the expression of 
over 200 different genes. Deficiency maybe related to 
diabetes (4), different forms of cancer, cardiovascular 
disease, autoimmune diseases and innate immunity. (2)

Correlation between the (VDR) gene and diabetes 
has been noted in several population. Which is encoded 
by a gene located in chromosome 12q12 and several 
polymorphisms were used for its description.(5) In 
addition, this gene is presented in the pancreatic β-cells.
Consequently,1,25(OH)2D3 may has a role in insulin 
secretion and sensitivity in diabetes by either increasing 
the intracellular calcium concentration in the β-cell to 
induce insulin secretion or by increasing the conversion 
of pro insulin to insulin. (6) VDR gene FokI (RFLP) in 
exon 2 (7)

DOI Number: 10.37506/ijfmt.v14i4.11821
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Gestational diabetes mellitus (GDM) usually reveals 
itself in the latter half of pregnancy and it is identified 
by carbohydrate intolerance of variable severity. (8) 
Hyperglycemia development during pregnancy may 
lead to insulin resistance due to secretion of placental 
hormones (9) 

Several factors are led to increase GDM such as 
glucose urea, age over 30 years, obesity, family history 
of diabetes, a previous history of GDM and macrosomic 
child.(10) Vitamin D deficiency may play a role in the 
pathogenesis of GDM (11)

The present study aimed to investigate association 
between VDR-FokI gene polymorphism and risk of 
GDM among Iraqi pregnant women. 

Materials and Methods

A total of 100 blood samples were collected from 
40 pregnant GDM, 30 pregnant without GDM and 30 
healthy non-pregnant Iraqi women after 10-12 hours 
fasting (control group). Age (years), body mass index 
– BMI (Kg/m2 ) were recorded. The blood sample was 
divided into two aliquots, the first (3 ml) of separated 
serum used for assays of FBG (mg/dl), total cholesterol 
(mg/dl), TG (mg/dl), HDL-C (mg/dl), LDL– C (mg /dl), 
VLDL – C (mg /dl), Insulin hormone (MIU/ml), IGF1(ng/
ml) and vitamin D (ng / ml). the second aliquots (2 ml) 
was collected in EDTA tube for HbA1c determination 
and then used to DNA extraction. DNA was extracted 
using genomic lysis buffer and was checked for purity 
and concentration. DNA samples were all quoted and 
stored at 

PCR mixture was carried out with in the presence of 
DNA (1.5 µl), 5µl Taq PCR premix (5 U/µl Taq DNA 
polymerase, 2.5 mM DNTPs,1µl 10x reaction buffer and 
1 µl gel loading buffer), 10 picomoles/µl of each primer 
(table 1) and 16.5 µl distill water.

PCR thermal cycler was programmed as follows: 
denaturation step at 95 ˚C for 3 minutes followed by 35 
cycles at 95˚C for 45 seconds and followed annealing 
by 35 cycles at 68˚C for 45 seconds and extension by 
35 cycles at 72 ˚C for 45 seconds, final extension cycle 
at 72˚C for 7 minutes was done. PCR products were 
analyzed on 1.5 % agarose gel and UV transmission.

Restriction fragment length polymorphism (RFLP-
PCR) was used to identify VDR genotypes. PCR 
product (5µl) was digested (37ºC for 30minutes) with 
0.5 µl Fok I restriction enzyme. Digested product 
was electrophoresed on 2.5% agarose gel. Genotype 
was determined according to fragments length 
i.e. homozygote (FF) subjects = 270bp product ; 
heterozygote (Ff) subjects = 270,210 and 60 bp products 
and homozygote ( ff ) subjects = 110,60 bp products. 
SNP resulting in T-C substitution in exon 2 of VDR 
gene leads to the generation of a FokI restriction site. 
Homozygous subjects with alleles containing nucleotide 
T at this position showed two bands of 210 and 60 
bp and were designated as having ff FokI genotype. 
Homozygous subjects with alleles containing C at this 
position showed an intact 270 bp band (FF) subjects. 
Heterozygote subjects showed all 3 bands: 270,210 and 
60bp and were designated Ff.

Table 1: Primer used for polymerase chain reaction (PCR) of VDR FokI gene.

Product sizeGC (%)Tm ( )SequencePrimer

270
Base pair

6368.65-AGTGGCCCTGGCACTGACTCTGGCTCT-3Forward

48.160.55-ATGGAAACACCTTGCTTCTTCTCCCCTC-3Reverse

VDR: Vitamin D receptor. 
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Results 

Total number of 40 GDM pregnant, 30 healthy pregnant women and 30 controls without pregnant and have 
normal concentration of vitamin D were recruited in our study. Age, BMI, FBG, HbA1c, Insulin hormone, insulin 
resistance and lipid profile except HDL-C were statistically significant difference between normal pregnant and 
gestational diabetes mellitus (p ≤ 0.05), but there were no significant differences in concentrations in IGF1 hormone 
and vitamin D (p > 0.05) (Table 2). 

Table 2: Demographic and biochemical data of GDM and controls.

Parameter GDM Normal pregnant control P value

Age (Years)
BMI (Kg/m2)
FBG (mg/dl)
HbA1c (%)

Ins H (MIU/ml)
HOMA-IR (%)

Vitamin D (ng/ml)
IGF1 (ng/ml)
TG (mg/dl)

Cholesterol (mg/dl)
HDL-C (mg/dl)

LDL (mg/dl)
VLDL (mg/dl)

35.175
30.723
145.950
7.082
14.782
4.912
6.833
99.350
194.550
225.17
38.000
146.78
38.910

27.500
26.569
89.400
5.046
9.293
2.048
8.733
90.517
164.567
175.33
35.567
107.53
32.900

30.933
24.196
86.200
4.840
10.707
2.245
23.809
63.100
133.500
179.37
41.833
111.06
26.370

P LSD=2.95< 0.001
PLSD=1.68< 0.001
PLSD=11.6< 0.001
PLSD=0.539< 0.001
PLSD=3.346<0.003
PLSD=0.956<0.001
PLSD=2.161<0.001
PLSD=15.86<0.001
PLSD=16.30<0.001
PLSD=23.38<0.001
PLSD=3.820<0.009
PLSD=22.76<0,001
PLSD=3.224<0.001

Figure 1 shows PCR product of 270 bp for VDR FokI gene.

Figure 1: 1.5% agarose gel electrophoresis of VDR PCR for SNP BsmI enzyme showing a wild type FF 270 
bp product. 

Genotype of VDR FokI gene polymorphism determined according to the fragments length, homozygote FF 
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remained undigested in 270bp, homozygote ff was digested to 210 and 60 bp and heterozygote Ff digested to 270,210 
and 60 bp.These results show insignificant differences in GDM patients and controls (Table 3).

Table 3: Genotype of Fok1 polymorphism.

P valueOR (95% CI)
Control samples

No. (%)
Gestational

No. (%)
GenotypeGene

0.2410.56 (0.18 -1.73)(60.00%)(45.45%)FF

VDR
FOK1 0.1632.13 (0.68 -6.71)(36.00%)(54.55%)Ff

0.5320.36 (0.02 -8.75)(4.00%)(0.00%)ff

P valueOR (95% CI)
Control samples

No. (%)
GDM

No. (%)
GenotypeGene

0.4510.79 (0.26 -2.39)(60.00%)(54.17%)FF

VDR
FOK1

0.5741.07 (0.34 -3.33)(36.00%)(37.50%)Ff

0.4842.18 (0.19-24.5)(4.00%)(8.33%)ff

P valueOR (95% CI)
GDM

No. (%)
Gestational

No. (%)
GenotypeGene

0.8120.71 (0.23 -2.20)(54.17%)(45.45%)FF

VDR
FOK1 0.9282.00 (0.63 -6.33)(37.50%)(54.55%)Ff

1.0000.20 (0.01 -4.12)(8.33%)(0.00%)ff

Allele frequency of VDR FokI gene polymorphism in GDM patients and controls show in table 4.



1898      Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4

Table 4: Allele frequency of Fok1 polymorphism.

P value
OR

(95% CI)
Control samples

No. (%)
Gestational

No. (%)
AlleleGene

0.3610.75 (0.30- 1.91)(78.0%)(72.73%)F
VDR
FOK1

0.3611.33 (0.52 - 3.38)(22.0%)(27.27%)f

P value
OR

(95% CI)
Control samples

No. (%)
GDM

No. (%)
AlleleGene

0.3630.76 (0.30 - 1.89)(78.0%)(72.92%)F

VDR
FOK1 0.3631.32 (0.53 - 3.29)(22.0%)(27.08%)f

P value
OR

(95% CI)
GDM

No. (%)
Gestational

No. (%)
AlleleGene

0.6010.99 (0.40 - 2.46)(72.92%)(72.73%)F
VDR
FOK1

0.6011.01 (0.41 - 2.51)(27.08%)(27.27%)f

Discussion

Diabetes mellitus became major health concern 
worldwide. Female < 50 years (gestational age) have 
greater prevalence than males (12). VDR polymorphism 
influences capability to type 1 diabetes mellitus, but 
association with GDM is not yet clear.(13) Vitamin D has 
indicated to be substantially related to pancreatic β-cell 
function and susceptibility (14). It was advertised that, no 
association noticed between VDR BsmI polymorphism 
and GDM in Saudi women (15) 

We analyzed VDR gene FokI polymorphism in 
GDM pregnant Iraqi women. Genotypes frequencies for 
FF, Ff, ff among control groups were 60%, 36% and 4% 
respectively, and among normal pregnant were 45.45%, 
54.55% and 0.0% respectively, with insignificant 
association (p > 0.05), and in GDM patients were 54.17%, 
37.50% and 8.33% respectively with no significance 
with normal pregnant and with control (p > 0. 05). These 
finding are in agreement with results of the study that 
showed VDR FokI polymorphism not associated with 
Saudi GDM (13). An Indian study suggested that VDR 

gene polymorphism is associated with type 2 diabetes 
mellitus.(16) Results of allele frequency distribution F 
and f in GDM were 72.92% and 27.08% respectively, 
in control were 78.0 % and 22.0 %, and among normal 
pregnant were 72.73 % and 27.27%, and there were no 
significantly between these groups (P > 0.05). These 
results consistent with got by Aslani S and Alzaim M, 
who suggested that F allele may have a role in decrease 
incidence of GDM (17) 

Conclusion

Vitamin D deficiency was more prevalent among 
Iraqi women. The results showed a relationship between 
age, body mass index and gestational diabetes mellitus, 
also There were significant differences in concentrations 
of fasting blood glucose, glycated hemoglobin, insulin 
hormone, insulin resistance, lipid profile except high 
density lipoprotein cholesterol between normal pregnant 
and gestational diabetes mellitus, but there were no 
significant differences in concentrations in insulin – 
like growth factor hormone.The results of the present 
study showed vitamin D receptor FokI polymorphisms 
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not associated with Iraqi gestational dibetes mellitus.
Homozygous FF turned out to be as a prenetive genotype 
of gestational diabetes mellitus,while Ff and ff turned out 
to be related with risk of GDM.The allele F represents 
a preventive allele, while the allele f acts as etiological 
factor. 
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Abstract

The study aims to isolate the cellulose-degradation bacteria that produce the cellulase enzyme as well as the 
production of SCP protein from Ramadi city soils and to obtain efficient local bacterial isolates in production 
and efficient isolation was selected in the production of cellulase enzyme and single cell protein which is 
Bacillus subtillis bacteria tested the efficiency of the isolated isolation to produce the enzyme and single cell 
protein. The cell using local media contains the paper waste available in the environment and contaminated 
with it. Initial transactions were made for this paper waste and these factors included (heating to boiling 
point, dilute sulfuric acid and dilute sodium hydroxide). The paper waste used included the white cardboard, 
yellow cardboard and white paper Which was used as a single source of carbon and energy, after testing 
the waste paper used, it was found that the white cardboard treated with heating gave the best production of 
the cellulase enzyme and single-cell protein. The bacterial isolation used showed the best growth and gave 
the highest production of the enzyme and the single cell protein at pH 7, while the best temperature for the 
production of the enzyme was 45 ° C. The optimum temperature for the production of the single cell protein 
was 40 ° C. As for the carbon concentration, which is the white cardboard treated with heating, it was better 
to produce than Concentration is 2%. As for the production of single cell protein, the highest output at 
concentration was 4%. The best bacterial vaccine size for enzyme production was 3 ml / 100 ml medium. As 
for the production of single cell protein, the size of the inoculum gave 1.5 ml / 100 ml the best production. 
The addition of the organic nitrogen source (urea) gave a clear increase in enzyme production and single 
cell protein, and when adding 0.5 g urea / 100 mL medium. Finally, the results showed that the best period 
duration to obtain the highest cellulase enzyme production was after 96 hours, while it was found that the 
best production of single-cell protein was after 24 hours incubation.

Key words: cellulose, cellulase enzyme, single cell protein (SCP)

Introduction

Paper, industrial and agricultural wastes and a lot of wastes containing carbohydrates cause accumulating a great 
pollution in nature. These wastes are an essential source of cellulose[ 1]

In order to get rid of these residues and for the continuity of the carbon cycle in nature, there is a need for the 
cellulose-analyzing neighborhoods to be by producing these neighborhoods for the enzyme cellulose that stimulates 
the process of cellulose decomposition into short chains and to the final product which is glucose, and we can get 
from them an important final result that is economically beneficial [ 2 ]   .          

The cellulase enzyme (EC 3.2.1.4) is one of the enzymes that produce microbes, which stimulates the process of 
cellulose decomposition into cellulose and then glucose. In the first two steps, it converts long cellulose chains into 
short chains, then the second step is by splitting the cycloid bonds (β, 1- 4) and converting the chains Short cellulosic 
to melted sugars[3]  

Paper waste and industrial waste were exploited in the field of biotechnology, as Biomass was produced using 
the Submerged Cultures technology and the production of single cell Protein with high nutritional value, according 

DOI Number: 10.37506/ijfmt.v14i4.11822
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to the Food and Agriculture Organization (FAO), the 
percentage of single cell protein (SCP) Single Cell 
Protein ranges between 60-90% of the dry weight of the 
microbial cell [4].

Materials and Methods

 Culture media : An isolate of Bacillus subtilisؤ
was used, isolated from the soil of Al-Jazeera in Ramadi 
and planted with okra crop. The local symbol was given 
E7. The bacterial isolation was grown on the production 
medium consisting of (2 g ammonium nitrate, 0.5 
g potassium dihydrogen phosphate, 0.2 g aqueous 
magnesium sulfate, 20 mg aqueous calcium chloride, 20 
mg aqueous manganese sulfate, 20 mg aqueous ferrous 
sulfate, 0.2 g yeast extract, 0.2 g peptone [5]and used 
three carbon sources of paper waste including (yellow 
cardboard, white cardboard and white paper) after initial 
treatment For paper waste, the farm was sterilized and 
incubated at a temperature of 30 m and a pH 7-7.4 for 
a period of three days using a 1% inoculum and a CFU 
is 5 x 107 colony formation units / ml. conical flasks 
technique was used using 250 ml and put in each flask 
100 ml of the farm       .     

Cellulase enzyme assay : The enzyme activity 
was measured according to a method[6], and the 
reducing glucose (glucose) was estimated according 
to the method[7] and using the spectrophotometer at a 
wavelength of 540 nm. 

Single cell protein production:                  was 
obtained using a liquid medium containing paper waste 
as a single carbon source, distribute the medium in 250-
ml flasks, sterilize the farm and put the bacterial vaccine 
and incubated for three days, after which the bacterial 
cultures were filtered using filter papers to separate the 
portion The steel (precipitate) from the filtrate of the 
farm in which the enzyme is present. The precipitate 
was washed with distilled water and dried in the oven at 
60 ° C for 24 hours, then the dry biomass was weighed 
by the sensitive scale to estimate the weight of the dry 
biomass which represents the final product of the single 
cell protein [8]       

Optimization environmental conditions for the 
growth of selective and degraded bacterial isolates of 
cellulose and single cell protein production:

The liquid medium containing the paper waste 
was used as the only source of carbon and energy in 
determining the factors affecting the production of the 
enzyme and the single cell protein, as it used conical 
flasks with a capacity of 250 milliliters and put in 
each of them 100 milliliters of the liquid medium and 
sterilized the decanters in the receptacle. And incubated 
in a rocker incubator at a speed of 120 shake / minute 
using various criteria including the pH, adjust the pH 
of the production medium (5,6,7,8,9,10) to determine 
the optimal pH for the production of the enzyme and 
single-cell protein for the bacterial isolation used. 
Different temperatures 20,25,30,35,40,45,50 C were 
selected to determine the optimum temperature for the 
production of the enzyme and protein. For the purpose 
of determining the appropriate carbon source for 
growth, three carbon sources containing cellulose were 
used: yellow and white cardboards, and white office 
paper as they were ground after Carrying out initial 
transactions for it, and the white carton was chosen 
in the light of the result obtained from this test, as the 
white cardboard gave the highest production value of 
the enzyme and single cell protein. The cell also used 
different concentrations from the carbon source. The 
white cardboard included 0.5,1,1.5,2,2.5,3,4 g Also, 
different vaccine volumes were used for the purpose 
of vaccinating the liquid medium from the selected 
bacterial isolation 0.5,1,1.5,2,2.5,3g Also, a nitrogen 
source such as urea and sodium nitrate was added in 
different concentrations, which are 0.5,1,1.5,2 g for 
the purpose of improving growth and increasing the 
production of enzyme and single cell protein. In light 
of the results obtained from the previous steps, I used 
different lap time periods that included from one day 
lap to Six days, the enzyme activity was estimated and 
the amount of biomass measured to determine the best 
bosom duration.

Statistical Analysis

All experiments were designed according to 
Complete Randomize Design (CRD) and using the 
system of global experiments. Statistical analyzes were 
carried out using Genestat multi-factor program and 
using the value of the least significant difference for LSD 
(Least signification difference) at the 5% probability 
level. 



1902      Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4

Results and Discussion

Optimal conditions for the production of cellulase 
and single cell protein:

The results shown in Table (1) showed that the 
enzyme productivity using Bacillus subtilis at pH 7 was 
higher than the other pH numbers after 3 days of lap, as 
the enzymatic efficacy reached (0.827 units / ml). As for 
the single-cell protein, it was higher Its value is at pH 

7 and the amount of dry weight is (1.102 g / 100 ml). 
The effect of the pH on the production of the enzyme 
comes through its effect on the characteristics of the 
nutritional medium and the solubility of nutrients and 
their readiness for the organism. This in turn is reflected 
in the growth of the organism and the production of the 
enzyme as the pH affects In the direction of the course of 
metabolism, synthesis and enzyme production [9]   .        .       

Table (1) shows the effect of pH on cellulase enzyme and single cell protein production
Enzymatic activity

Unit / ml
Dry weight
gm / 100ml

PH

0.5880.5725

0.7970.9876

0.8271.1027

0.1570.9598

0.1550.9199

0.2390.84310

L.S.D=0.025L.S.D=0.035

As for the effect of temperature on the productivity 
of bacteria for the enzyme and single cell protein The 
highest productivity of the enzyme was at a temperature 
of 45 ° C and using the bacterial isolate Bacillus subtilis 
at pH 7 and the carbon source was the white cardboard, 
as the enzyme activity reached (0.398) units / ml      .                  

As for the single cell protein, its best yield at the 
temperature was 40 º C. As shown in Table (2), as the 

production of the single cell protein at this temperature 
reached (1.438 g / 100 ml) 

The reason for the increase in the enzyme 
productivity due to the increase in temperature may be 
attributed to the fact that the high temperature affects the 
speed of enzymatic reactions within the cell or some of 
the factors that help the growth of isolation, such as the 
decrease in the dissolved oxygen ratio[ 10] 
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Table (2) shows the effect of temperature on the production of cellulase enzyme and single cell protein

Enzymatic activity
Unit / ml

Dry weight
gm / 100ml

Temperature
C

0.2391.12620

0.2521.14625

0.3801.15230

0.3681.24435

0.3801.43840

0.3981.02145

0.1291.01150

L.S.D=0.069L.S.D=0.045

As for the concentration of the carbon source, the 
results showed as indicated in Table No. (3), as it was 
found that the highest enzyme yield was obtained at the 
concentration of 2 g / 100 mL and the enzyme efficacy 
reached (0.538) units / mL after a 3-day bosom duration 
at pH 7 and temperature 45 M . As for the single cell 
protein, the concentration of the carbon source of 4 g / 
100 mL gave the highest production of the unicellular 

protein and reached 4.609 g / 100 mL, while the 
remaining concentrations of less than 4 g recorded the 
lowest biomass and were the least productive for the 
unicellular protein (1.232 g / mL) In terms of dry weight, 
the production of single cell protein depends on the type 
of raw material used in production and the importance 
of choosing the base material that is a source of carbon 
and that will result in high biomass production in a less 
time[11]

Table (3) shows the effect of the concentration of the carbon source on the production of cellulase enzyme 
and single cell protein

Enzymatic activity
Unit / ml

Dry weight
gm / 100ml

Concentration of the carbon source

0.3001.2320.5

0.3341.5931

0.4272.5001.5

0.5382.5232

0.4393.0362.5

0.3743.6193

0.3014.6094

L.S.D=0.035L.S.D= 0.18
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for the size of the vaccine in the production of the 
enzyme and the protein, Table (4) shows that the highest 
production of the enzyme from Bacillus subtilis when 
adding the size of the vaccine is 3 milliliters / 100 
milliliters, and the enzymatic efficacy reached (0.558) 
units / ml after 3 days of incubation then the effectiveness 
decreased when increasing or the size of the vaccine 
decreased more than that, either when producing the 
single cell protein in terms of dry mass or the dry weight 

of the product, the size of the vaccine gave 1.5 ml / 
100 ml the highest single cell production of 3.052 g / 
100 ml medium while the sizes of the inoculum were 
recorded (0.5, 1, 2, 2.5, 3) (ml / 100ml) yields less than 
single cell protein. The decrease in enzyme production 
at the smallest sizes of the vaccine is due to the fact 
that the concentration of the vaccine is not sufficient to 
give a biomass from the isolation and thus reflects on 
the enzyme productivity. It may be due to the intense 
competition for nutrient exploitation in the middle [12]                         

Table (4) shows the effect of vaccine size on the production of cellulase and single cell protein 

Enzymatic activity
Unit / ml

Dry weight
gm / 100ml

The size of the inoculum 
Ml

0.1862.5390.5

0.2142.6431

0.2683.0521.5

0.2892.8722

0.2952.1662.5

0.5582.1473

L.S.D= 0.030L.S.D= 0.098

As for the effect of the nitrogen source on enzyme 
and protein production, the results shown in Table (5) 
showed that the bacteria using Bacillus subtilis gave the 
highest efficacy of the enzyme cellulase using urea and 
reached (0.882) units / ml and was the highest efficacy 
of the enzyme when adding a concentration (0.5) g / 100 
ml of urea, while the efficacy decreased slightly with 
the use of an inorganic source such as sodium nitrate 
at different concentrations such as (2,1,0.5 g / 100 ml 
medium) to reach (0.730) units / ml at a concentration of 
(0.5) g sodium nitrate / 100 ml

And single cell protein was the highest production 
when adding urea in different concentrations, as it reached 
its highest productivity when using a concentration of 
0.5 g urea / 100 ml and the productivity was (3.683 g / 
100 ml) and the productivity decreased when adding the 
inorganic nitrogen source (sodium nitrate) in different 
concentrations, reaching the highest output For single 
cell protein, when adding 0.5 g of sodium nitrate / 100 
mL, the enzymatic activity is (2.522) units / ml       .           
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Table (5) shows the type and effect of the nitrogen source in the production of cellulase enzyme and single 
cell protein

Enzymatic activity           Dry weight
U / ml             ml gm/100

Concentration of 
nitrogen source 

gm/100ml 

UreaSodium nitrateUreaSodium nitrate

0.5583.0520

0.8820.7303.6832.5220.5

0.7780.6382.2072.0371

0.7470.6462.2292.0282

L.S.D=0.027L.S.D=0.028L.S.D=0.093L.S.D=0.018

Using the optimal production conditions that were 
shown by the previous steps, he studied the effect of 
the brood period in the production of the enzyme and 
protein. As shown in Table No. (6), the production of the 
enzyme increases with increasing the brooding period 
to reach a maximum after 4 days with an enzymatic 
efficacy of (0.996) units / ml of Bacillus subtilis bacteria. 
Then the effectiveness decreased with the increase of the 
bosom period to reach (0.550) units / ml after 6 days. 
This decrease in effectiveness with the increase in the 
bosom period may be attributed to the occurrence of 

environmental changes in the center of production as 
well as the possibility of self-dissolution of cells and 
the accompanying release of metabolic materials that 
affect Negatively in the enzyme productivity and this is 
confirmed by Aggelopoulos[13]..                

From the observation of Table (6), we find that the 
best production of the single cell protein was after a 24-
hour bosom duration and the weight of the produced 
protein was (3.630) g / 100 ml medium, while the level 
of production decreased when the other brood period 
increased.

Table (6) shows the effect of brood duration on the production of cellulase enzyme and single cell protein

Enzymatic activity
Unit / ml

Dry weight
gm/ 100ml

Incubate period 

0.7983.6301 day

0.8163.5202 day

0.8193.0623 day

0.9961.8834 day

0.8221.7035 day

0.5501.4546 day

L.S.D=0.030L.S.D=0.098
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Implementation of optimal conditions for SCP 
production:

The optimum conditions were applied for the 
production of cellulase enzyme and single cell protein of 
pH, temperature and concentration of the carbon source, 
the size of the bacterial vaccine, the type of nitrogen 
source. After the end of the optimal brood period, the 
highest cellulase enzyme production was reached (0.996 
u / ml) either As for the dry weight of the biomass, it 
reached (26.7 g / l) resulting from the decomposition of 
the paper waste used in the study, which is the white 
cardboard 

Conclusion

The spread of cellulose-dissolving bacteria to 
varying degrees in agricultural soils in Ramadi city. 
The local isolate, Bacillus subtilis, possesses the highest 
capacity for analyzing cellulose from its various sources, 
carboxymethylcellulose, and paper waste (white and 
yellow carbord and white office paper), as well as having 
the highest activity of cellulase enzyme and the highest 
ability to produce a single cell protein. The possibility of 
using paper wastes available in the local environment as 
pollutants in many biological products through recycling 
them in microbial fermentation, and thus we achieve 
two goals to obtain certain cheap products and rid the 
environment of these pollutants .
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Effect of Foliar Application with Nano-Organic Fertilizer 
and Proline Acid and their Interaction in Leaf Content of 

Antioxidants and Vitamin D3 for Moringa oleifera
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Abstract

A potted pot capacity 15 kg experiment was carried out during the agricultural season 2019 in one of the 
private nurseries of Al-Ramadi / Anbar Governorate, to study the effect of foliar application of nano-fertilizer 
and proline acid on the content of antioxidants and vitamin D3 for Moringa oleifera leaves using sandy mix 
soil. The experiment was designed using Completely Randomized Design (CRD) with three replications. The 
study included three concentrations of nano-organic fertilizer (0, 50, 100) mg-liter-1 and three concentrations 
of the amino acid proline (0, 100, 200) mg-1 . after 150 days from the date of seed germination the leaf 
content of vitamin C was measured and phenols using the least significant difference LSD at 0.05 probability 
level. Qurcetine flavonoids, Rutine flavonoids and vitamin D3 were measured according to the T test to 
test the differences between the averages of the treatments. The results showed that the nano-fertilizer at 
concentration100 mg L1 achieved the highest antioxidant level that included vitamin C, phenol, flavonoid 
quercetin, flavonoid routine and achieved the highest average vitamin D3 content. And that treatment with 
proline acid at a concentration of 200 mg / L -1 achieved the highest antioxidant content (vitamin C, phenols, 
Qurcetine and Rutine flavonoids) in addition to vitamin D3. The interaction between the study two factors 
had a positive effect on most of the rates of the studied traits. The plants which treated with (100 mg-liter-1 
nano organic fertilizer and 200 mg-liter-1-proline acid) gave the highest rate of leaf content of vitamin C, 
phenols, Qurcetine, and Rutine flavonoids, while treatment with ( 100 mg-liter-1 nano organic fertilizer and 
100 mg-1-proline acid) has achieved the highest leaf content level of vitamin D3 .

Keywords: antioxidant, nano organic fertilizer, Proline acid, Moringa oleifera 
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Introduction

Moringa from perennial trees that belong to the 
Moringaceae family, has high medical and nutritional 
properties, and called the miracle tree , or the tree of life 
because of the human aspects it carries to the poor, it 
represents a complete food source for them.(1) 

The original habitat of Moringa in northern India, 
on the foothills of the Himalayas, as it is widespread 

in Kenya, Sudan and Ethiopia and in the tropics and 
subtropics lands(2). Moringa is considered one of the 
beneficial trees for humans, animals and plants, as it is 
considered the most promising generation of medicine, 
food, and animal feed(3). It is also a medical tree that 
takes advantage of all its parts (leaves, fruits, roots, 
and twigs), its leaves are the most used for what they 
contain of Proteins, vitamins, salts, minerals and active 
substances(4). 

Nanotechnology is a science concerned with the 
study and careful control of the production of a substance 
at the nano scale level, i.e. production of nano materials 
whose micro dimensions are a part of a billionth of a 
meter (1 × 10-9 m)(5). Nano scale applications have 

DOI Number: 10.37506/ijfmt.v14i4.11823
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many uses, including their use in the agricultural 
field for the purpose of reaching modern agricultural 
methods characterized by the low economic cost 
resulting from increasing the efficiency of manufactured 
fertilizers in terms of agricultural product resistance to 
various agricultural conditions and improving nutrient 
management and enhancing their absorption by the 
plant(6), given what These materials are distinguished 
by physical, chemical, and mechanical properties that 
distinguish them from materials with large dimensions, 
since characteristics appear similar to those properties 
when they are in the traditional case(7). As an effective 
concentration with solubility and high effectiveness 
and are used in small quantities compared to regular 
fertilizers to avoid repeated application to plants and 
access on good productivity from the first application .(8)

Foliar application is the addition of nutrients by 
spraying its solutions with certain concentrations on the 
vegetative group of plants, so that it can be absorbed 
by the stomata on the surface of leaves or by the cell 
walls and membranes and their entry into the biological 
processes of plants leading to an increase in the vegetative 
and qualitative characteristics in order to avoid the lack 
of availability in the component .(9)

Nutrition plays an important role in the growth and 
development of plants, and in the case of medicinal 
plants nutrients can significantly increase the active 
substances of these plants .(10)This nutrition is of great 
importance to plants that suffer from having a weak or 
weak branching root system, whose spread is limited to 
the surface of the soil, which cannot enable the plants 
to absorb nutrients in sufficient quantities that meet the 
needs of the plant .(11)

Proline acid is one of the amino acids that the 
plant produces naturally and have an important role in 
increase the growth of the plant and increase its response 
to fertilization and its resistance to diseases(12). Proline 
accumulates in different parts of the plant, but it collects 
high in the leaves (13)It has an important role in capturing 
free radicals, as its accumulation in the plant is evidence 
of an increased concentration of antioxidants for these 
roots.(14)

Antioxidants are any substance that has the ability 
to prevent oxidative damage and are found in a few 
concentrations that inhibit or delay the oxidation of 

molecules(15), as they are necessary to control the 
harmful effect of free radicals in the human body(16), as 
it possesses pharmacological activity for many Diseases 
for being safe with long-term use(17).

The aim of this research is to study the effect of 
foliar applicationing with nano fertilizer and proline acid 
and their interaction in the antioxidant and vitamin D3 
concentrations in the leaves of the Moringa tree. 

Materials and Methods

The experiment was conducted during the 
agricultural season 2019 in one of the private 

nurseries of the city of Ramadi / Al-Anbar 
Governorate to study the effect of three concentrations 
of nano-fertilizer (0, 50, 100) mg. Liters -1 and three 
concentrations of the amino acid proline (0, 100, 200) 
mg -1 In antioxidant and vitamin D3 content of Moringa 
leaves . Random samples were taken from soils and 
analyzed in the High Euphrates Laboratory which 
belongs to the University of Anbar for the purpose of 
revealing the physical and chemical properties of the soil 
(Table-1).    

Completely Randomized Design (CRD) was 
implemented experimenting with Moringa seeds after 
soaked for 24 hours with three seeds for each pot, and 
they were diluted to one plant after germination. The 
Nano NPK produced by the Indian company (Skofarms) 
was applied when the plant reached the stage of 4 real 
leaves and the next day it was applied with proline acid 
produced from the Indian Green River Company. And 
repeated the process of application with organic nano 
fertilizer and proline acid after 30 days from the first 
application and the transactions were carried out from 
hoes and weeding and irrigation whenever the need 
arises. 

After 150 days of planting, the leaf content of 
antioxidants and vitamin D3 was estimated. 

1- Estimating the vitamin C content according to the 
method approved by .(18)

2-The leaf content of the total phenols according to 
the Arno’s method.

3- Estimating the leaf content of Qurcetine, Rutine 
and Vitamin D3 flavonoids in the laboratories of the 
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Department of Environment and Water / Ministry 
of Science and Technology and by method(19), using 
HPLC (High performance liquid chromatography) with 
the inverse phase system, which is characterized by 
its ability to separate many Of the compounds such as 
phenols, polysaccharides, vitamins, and others, and their 
quantification and separation, the sample was distributed 
between two phases, one of which is a fixed phase and 
is liquid or solid in a column, and a mobile phase is a 
liquid and the separation depends on the efficiency of 
the specifications for the column in terms of the diameter 
of the particles of the material packed inside and 
whenever the diameter is small it led to Improving the 
work performance of the column by raising the pressure 
and obtaining a suitable flow rate for the moving phase 
within it, which leads to separating the components of 
the sample through the detector and displaying it in the 

form of chromatography(20). 

Results

1- Vitamin C concentration. Mg.100 g:

(Figure -1) indicates the significant effect of nano-
organic fertilizer in increasing vitamin C levels, as 
treatment T2 gave a rate of 102.31 mg. 100 g compared 
to a comparison treatment (T0) which gave 95.00 mg. 
100 g. Proline acid Application had a significant effect 
in increasing this trait. Treatments T3 and T4 gave an 
average of 107.66 and 113.00 mg. 100 g respectively 
which did not differ significantly from each other but 
differed from the comparison treatment T0, bilateral 
interference demonstrated a significant effect in vitamin 
C, since treatment T8 gave the highest rate of 140.72 
mg. 100g.

Figure 1 - The effect of foliar application of nanofert. and proline acid and their interactions in vitamin C 
concentration 

2- The total leaf content of phenols mg. 100 g:

The results in (Figure-2) indicate significant 
differences between the treatments due to the effect of 
the study factors and their interactions. Whereas, the 
organic fertilizer treatments T1 and T2 gave a rate of 
214.0 and 230.3 mg. 100 g, respectively, which differed 
significantly with the comparison treatment T0. As for 
spraying with proline acid, the T3 and T4 treatments 

showed significant differences at 236.8 and 241.6 mg. 
100 respectively, compared to the comparison treatment 
T0. As for the bilateral interaction between the study 
factors, it showed significant differences in the rates of 
this trait, which were highest in T8 and T6 treatments, 
which did not differ significantly from each other, but 
they differed significantly from the comparison treatment 
T0, which gave a rate of 197.0 mg. 100g. 
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Figure 2 - the effect of foliar application with nano fertilizer and proline acid and their interactions on the 
phenol content

- Total leaf content of Flavonoids Quercetine mg.L-13

The results shown in (Figure -3) indicate that there were significant differences between the treatments, as 
treatment T8 gave the highest rate for this trait of 113.34 mg. L-1, which did not differ significantly from treatment 
T7, but differed significantly from the rest of the other treatments 

Figure 3 - The effect of foliar spray with nano fertilizer and proline acid and their Interactions on the content 
of Quercetine

4-Total leaf content of Flavonoids Rutine mg.L-1

The results shown in (Figure -4) indicate that there were significant differences between the treatments, as treatment T8 gave 
the highest rate for this trait of 22.51 mg. L-1, which did differ significantly from the rest of the other treatments.
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Figure 4 - The effect of foliar spray with nano fertilizer and proline acid and their

Interactions on the content of Rutine 

: 5- Estimate the total leaf content of Vitamin D3 mg. L-1

The results in (Figure-5) indicate that there were significant differences between the treatments in the leaf content 
of the vitamin, as treatment T6 was given the highest rate of 0.838 mg.L-1, which did not differ significantly from 
treatment T8, but differed from the rest of the other treatments.

Figure 5 - The effect of foliar spray with nano fertilizer and proline acid and their Interactions on vitamin 
D3 content 

Discussion

The results of the statistical analysis showed that 
the concentrations of nanoparticles and proline acid 
fertilizer and their interactions significantly affected the 
properties of antioxidants and vitamin D3. The increase 
in the studied characteristics due to the effect of spraying 
with nano fertilizer is due to its unique and distinctive 
properties represented by its small minutes and the large 
effective surface area of   these minutes, which led to the 

speed of its absorption by the plant and then the increase 
of enzymatic activity and biochemical reactions within 
it that caused the increase of photosynthesis.(21)The 
nanoparticles also have a high ability to penetrate plant 
tissues through stomata due to the size of their ions that 
are smaller than stomatal slots and in particular that are 
sprayed onto the vegetative system .(22)This finding was 
consistent with what(23) in their study on Some medicinal 
plants, and with what(10) indicated that leafy nutrition is 
of great importance in plant growth and for medicinal 
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plants this method leads to increased nutrients and then 
stimulates plants to increase their growth and increase 
the antioxidants. As for the increased rates of the studied 
traits using the proline acid, it is due to the fact that the 
amino acids represent an important source of carbon 
and nitrogen, and hence the increase in building most of 
the byproducts of phenols, flavonoids, and alkaloids(24). 
Closely related to metabolism of these acids(25). 
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Abstract

This is an observational study of 32 corneal implantation cases performed by the researcher. It shows that 
Younger patients (below 60 years) show more improvement. Female patients show more improvement. 
Corneal dystrophy cases show more improvement followed by Keratoconus followed lastly bullous 
keratopathy. Donors aged below 60 years give results that are more positive. There are mild results that are 
more positive if the time between death and transplant is less than 5 days. Trephine size more than 7.5MM 
shows more improvement. Punch size of 8.25MM shows most improvement. Using General anesthesia 
shows more improvement.

Keywords: Cornea, Transplantation, Keratitis

Introduction

Visual impairment because of corneal malady gained 
from different dystrophic, degenerative, irresistible, and 
inflammatory scatters of corneal and from optional harm 
of corneal to surface ailment visualization.1.Keratoplasty 
of lamellar as selective prescribes methods, which 
replace selectively only cornea diseased layers but 
keeping healthy ones that ultimately cause improvement 
in outcomes of vision as well complications reduction.2 

New keratoplasty endothelial and keratoplasty of 
anterior lamellar development techniques, has rendered 
outcomes of vision which of equals than those for 
keratoplasty penetrating, normally with complications 
reduced risks for keratoplasty of endothelial and 
keratoplasty of anterior lamellar.3 

Corneal survival transplant data, the postoperative 
and preoperative identification of risk factors and 
the transplantation techniques effect on survival, 
have been largely derived from registries of corneal 
transplantation.4 

The keratoplasty of anterior lamellar surgery 
surgical challenge is the difficulty of technique inherent 
at separating the stromal layers of anterior from 
membrane of Descemet and endothelium: nowadays, 
manual techniques and not easy to do, that restricted 

their adoption widely.5 

Techniques of modern keratoplasty endothelial 
involve stripping endothelium and membrane of 
Descemet from the receiving stroma, and the donating 
tissue attached with no sutures via air tamponade use.6 

Methodology

Sample size: 32 corneal implantation cases (26 were 
females & 6 were males) aging from (14-80 year)

Technique: Corneal implantation was performed 
(18 for right eye, 14 for left eye). The indications 
varied (bullous keratopathy, keratoconus and corneal 
dystrophy) 20 cases were performed under GA, while 
12 were performed under LA. We used Trephine size 
7.5MM in 6 patients, > 7.5 MM in 26 patients. We used 
Punch size 7.75MM in 8 patients, 8.00MM in 20 patients 
and 8.25MM in 4 patients. 

Results and Discussion 

We measured both preoperative & postoperative 
k readings were measured. In addition, we measured 
average duration of clarity post op, endothelial cell 
density cell/mm2, BCVA 1wk, BCVA 6 month and IOP 
See Fig.1.

DOI Number: 10.37506/ijfmt.v14i4.11824
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(1a) Corneal graft (PKP) 
during surgery

(1b) Corneal graft 
before surgery

(1c) Six months after 
grafting

(1d) After removal 
of stiches

Figures 1 (a-d) show the technique performed by the researcher
Source: operations performed by the researcher

Analysis: observational study of the outcome was performed. The results were analyzed by ANOVA test.

Recipient’s & donor demography

Table 1: Outcome following corneal transplantation

Outcome 
Recipient’s Age Recipient’s sex Donor’s age

age
>60 

age
<60 

male female
donors 

>60 
donors 

<60 

Average duration of clarity post op 3.4 days 1.8 days 1.83 2.75 2.59 1.78

Endothelial cell density cell/mm2 2461 2498 2454 2493 2379 2528

BCVA 1wk 0.18 0.17 0.20 0.17 0.20 0.16

BCVA 6 month 0.23 0.36 0.18 0.34 0.30 0.32

IOP 14.3 15.4 17.4 13.8 14.6 15.4

Indication for transplantation

Table 2 Outcome after corneal transplantation due to different indications

Outcome bullous keratopathy keratoconus corneal dystrophy

Average duration of clarity post op 3.44 1.18 2

Endothelial cell density cell/mm2 2357 2542 2581

BCVA 1wk 0.16 0.17 0.10

BCVA 6 month 0.24 0.37 0.30

IOP 14.8 16.9 12.4
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Time between death and transplant

Table 3 Outcome after corneal transplantation with different time between death and transplant

Outcome 1-5 days 6-10 days

Average duration of clarity post op 2.33 2.11

Endothelial cell density cell/mm2 2473 2489

BCVA 1wk 0.10 0.18

BCVA 6 month 0.22 0.35

IOP 16.8 14.9

Conclusions 

1. Younger patients (below 60 years) and Female 
patients show more improvement compared by 
older patients (above 60 years) 

2. Corneal dystrophy cases show more improvement 
followed by Keratoconus followed lastly bullous 
keratopathy.

3. Donors aged below 60 years, give more positive 
results compared by donors aged above 60 years.

4. There are mild more positive results if the time 
between death and transplant is less than 5 days

5. Trephine size more than 7.5MM, Punch size 
of 8.25MM, 8 interrupted & 8 continuous 10/0 
technique and Using General anesthesia show more 
improvement compared by smaller sizes. 
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Abstract

The study aimed to evaluate levels of some hormones and insulin resistance in infertile men in Samarra city.

The study group include 25 infertile men and control group of 10 healthy men. The hormonal and biochemical 
assays include testosterone, E2, insulin, IR and fasting blood sugar (FBS). The results was a significant 
increase at (P≥0.05) in E2 and FBS concentrations, while testosterone show significant decrease at (P≥0.05) 
in infertile men compared to control group. Insulin and IR didn’t show any significant difference between 
both groups.

Key words: male infertility, IR, testosterone, E2, insulin. 
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Introduction

Men infertility is defined as inability to conceive 
after one year of regular sex, and it effects 15-20% 
of couples (1). The male infertility factors estimated 
in about 50% of cases (2), It can be caused by many 
conditions such decrease androgen levels, decreased 
sexual activity, anatomical disorders, genetic disorders 
and infections ( 3,4 ). The hypothalamus- pituitary- testis 
axis has great importance in male fertility, follicle 
stimulating hormone (FSH) releasing from the anterior 
pituitary combined with receptors in sertoli cells and 
stimulates spermatogenesis process luteinizing hormone 
stimulates production of testosterone by Leydig cells (5).

Testosterone is responsible for normal development 
of male sex organs and keep secondary sex characteristics, 
it improve sperm motility and epididymis function (6).

Estrogen inhibits the hypothalamus- pituitary axis 
and subsequently FSH and LH so that reduce circulatory 
testosterone (7). 

Materials and Methods

Samples:

The samples was collected from the infertility 
outpatient clinics in Samarra city. The total members of 
infertile men was 25 as a study group and 10 healthy 
fertile men were consider as control group.

Blood collection:

Blood samples was collected from the cuboidal 
vein. The samples left for 15 min at room temperature. 
Then centrifuged at 5000 rpm for 10 min. the serum 
transported to test tubes until examination.

Hormonal analysis:

The concentrations of hormones (testosterone, E2 
and insulin) were measured via enzyme linked immune 
sorbent assay (ELIZA) by using the commercial 
kits (ELIZA kit, Human, Dimeditic, Germany) and 
procedures was followed as given in the kits catalogs.

Biochemical analysis:

Fasting blood sugar concentration quantified by 
followed the procedure that given with kit (bio Maghreb, 
Tunisia ) insulin resistance was stimulated by using 
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homeostatic model assessment of insulin resistance 
which equal:

HOMA (IR)= fasting insulin (µl/ml)* fasting blood 
sugar (mg/dl)/450

HOMA (IR)= homeostasis model assessment (8).

Statistical analysis:

All values expressed as mean± S.D data analyzed 
done by using analysis of variance (ANOVA).

Results

The results shows in table (1) significant increase 
E2 levels and significant decrease in testosterone levels 
in infertile men group compare with control group and 
glucose concentrations shows significant increase in 
infertile group compare with control group while insulin 
levels and IR didn’t shows any significant difference 
between groups 

Table(1): Hormones, FBS, IR levels in infertile and control group

TestosteroneE2InsulinIRFBS ( mg /d L)Groups

1.780
±0.220

a

15.848
±1.420

b

29.608
±2.902

a

6.608
±0.752

a

90.33
±4.02

B
Control group

1.588
±0.121

b

36.912
±9.422

a

28.971
±2.902

a

7.114
±1.501

a

99.48
±5.29

A
Infertile group

Discussion

High of estrogen in males results from increase 
conversion of androgen to estrogens due to bio 
availability of aromatase enzymes (9). Estrogen is 
more biologically active than testosterone even at low 
levels therefore; same changing in circulating estrogen 
level can increase the action of abnormal activity of 
estrogen in the testis (10). Estrogen might contribute to 
decrease testosterone levels through negative feedback 
mechanism (11). Estrogen can act on the hypothalamus to 
negative regulation to release of gonadotropin releasing 
hormone (Gn RH) as well as release of FSH and LH from 
pituitary gland and estrogen showed an inhibitory effect 
on androgen biosynthesis, this indicates that any amount 
of excess estrogen could determine spermatogenesis (11). 
High estrogen level can lead to testis injury and inhibit 
development of sertoli cells (12) , and can decrease 
testosterone production from lydig cells (13),decreased 
testosterone level agreement with (14) .

Insulin levels and IR showed increase but non-
significant hyperinsulinemia which occur in some obese 
men has an inhibitory effect on spermatogenesis and 
related with decreased male fertility (15). (16) reported that 
increase of IR lead to decrease of testosterone production 
from lydig cells.

The results also show significant increase in glucose 
concentration in infertile men and that increases leads 
to an ability to have children whether it’s because direct 
effect on testis and it capability on sperm formation 
or due to infect the patient with sexual dysfunction or 
difficult extrusion, also decreased testosterone levels 
related with high glucose concentrations (17).

Conclusion

This study confirm that causes of male infertility 
in some men in Samarra city was increased levels of 
E2, glucose and decrease testosterone level while then 
insulin and IR didn’t show any significant difference. 
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Abstract

Chronic and prolong use of oral contraceptives (OCs) may lead to appearance of undesirable effects in 
women who used these drugs. There are many types of contraceptives, some contain estrogen and the other 
contain progesterone, or combination of them in the same drug. This work was performed in a population of 
adult females to study the relationship between the chronic use of OCs with dyslipidemia and the threat of 
cardiac diseases. A total 163 volunteers were participated in this study, and, their aged between 21-42 years 
old. In addition, all women were free of heart disease, dyslipidemia and any hormonal disturbance according 
to their health records. They were categorized into three differnt groups, the control group included 52 
unmarried women and does not use any OCs, group A: included 57 women took OCs (combination pill 
estrogen and progestin) for less than 6 months, and group B contained 54 women used OCs for more than one 
year. We meassued lipid profile, and blood indices of cardiovascular disease, like Creatine Kinase-MB (CK-
MB), insulin, Lactate Dehydrogenase (LDH) albumin, leptin and HbA1c test. In addition, we determined the 
coronary risk index, atherogenic Coefficient, and an atherogenic index . Our results recorded a significant 
increase in total cholesterol, LDL, coronary risk index (TC/HDL), LDH and HbA1c in group2 compared 
to compared to control group. Furthermore, our data demonstrated no clear differences in Triglyceride, 
leptin hormone, TG, HDL, insulin, albumin and CK-MB in group2 compared to control. Moreover, the 
data indicated a significant elevation in the concentration of leptin hormone, LDH, HbA1c, TC, TG, LDL, 
coronary risk index , atherogenic Coefficient and Atherogenic index, and significant decline in HDL and 
albumin in group B compared with control group. Therefore, we concluded that oral contraceptive could 
deter the lipid profile status and some enzyme related to the cardiovascular system. These alterations convey 
a possible risk for the development of cardiac diseases. Routine screeing of lipid tests would be measured in 
women used OCs for long periods to avoid any potential risk of cardiac diseases.

Key words: oral contraceptive, lipid profile, cardiovascular disease, leptin, CK-MB.

Introduction

Oral contraceptives (OCs) are female exogenous 
hormones that are used either to control birth, regulate 
pregnancy and to treat other medical conditions, such as 
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poly cystic ovaries, menopause, hyperandrogenism and 
menstrual cramps (1,2). Most of these OCs containing one 
or both synthetic forms of female hormones (estrogen 
and progesterone), which are naturally synthesized 
by a woman’s body (3). These combined OCs pills act 
by inhibiting the roles of follicle stimulating hormone 
(FSH) and luteinizing hormone (LH), thus decrease the 
metabolic action of ovary, subsequently inhibiting the 
ovulation (4). The prolonged use of oral contraceptives 
induce different side effects with women, which are 
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associated with cardiovascular disease, diabetes mellitus 
and growth hormone disturbance (5, 6). Several studies 
revealed that hormonal contraceptive increase LDL and 
TG by increasing the synthesis of apolipoprotein B-100 
(7). In addition, oral and hormonal contraceptives may 
also increase the chance to develop different cancers 
(breast or liver), cardiovascular diseases and serious 
blood diseases (8). Lipid parameters are highly associated 
with CVD like HDL-C or Total Cholesterol / HDL-C and 
consider as suitable predictors to monitor and determine 
who is in risk for the CVD (8). 

The main goal of current project to study the off-
target effect for prolonged use of combined OCs in lipid 
profile status, leptin and insulin, and some predictors 
related with heart damage in two groups of volunteers, 
after 6 months and one year of oral contraceptive use. 

Material and Methods

Study subjects and design 

This study included 163 adult women who 
volunteered for this study after their consent. Their 
ages were between 21 and 42 years. The women who 
have heart disease, liver disease, dyslipidemia, diabetes 
mellitus, and any hormonal disturbance, according to 
their health reports were excluded from study. This 
study performed according to approved protocol by the 
Ethical Committee in the Institute of Endocrinology and 
an informed printed consent was obtained from each 
woman. The volunteers were classified into three main 
groups. The control group involved 52 adult unmarried 
women who did not use oral contraceptives. The 
second group A included 57 adult married women who 
used combined oral contraceptives contain containing 
Drospirenone, Ethinyl Estradio for 6 months only. The 
third group B included 54 women used OCs pills for one 
year. About five ml of blood was collect to measure all 
theses tests. 

Biochemical analysis

The Total cholesterol (TC), High density lipoprotein 
cholesterol (HDL-C), Low density lipoprotein cholesterol 
(LDL-C), Triglycerides (TG), Very low density 
lipoprotein cholesterol VLDL-C, Lactate Dehydrogenase 
(LDH), CK=MB: Creatine kinase isoenzyme of heart 
muscle ,and albumin were determined in serum by using 

automated chemical clinical analyzer from FUJIFILM, 
Japan. While, leptin and insulin hormones were 
measured by using standard leptin and insulin ELISA 
kits. (Elabscience, china). Quantitative determination of 
glycated hemoglobin (HbA1c) was measured in EDTA 
tube contained blood samples by using NycoCard reader 
II, Norway. Atherogenic indices estimated according 
to: Coronary Risk Index = TC/HDL-C (9). Atherogenic 
Coefficient =TC HDL-C/HDL-C (10), and Atherogenic 
Index = Log (TG/HDL-C) (11). 

Statistical Analysis

The one-way analysis of variance (ANOVA) 
was applied to check the mean differences of all three 
groups. The results were presented as mean ± standard 
deviation to define the differences among group at *P 
<0.05, **P<0.01, and ***P<0.001 levels

Results

In order to study the association between oral 
contraceptivein taking and dyslipidemia in women, we 
measured the levels of TC, TG, LDL-V, VLDL and 
HDL-C. Our results demonstrated a significant elevation 
in TC, TG, (LDL-C and VLDL data not shown), and a 
significant decline (P<0.01) of HDL-C level in women 
(group B) that used oral contraceptive pills for one year 
compared with the control group. Wheases, the data 
from group (A) did not show any significant difference 
in TG, and HDL-C when compared to the control as 
shown Figure 1. A-C.

Moreover, consistent with the lipid profile status, 
our data demonstrated a sigficant increase in coronary 
risk index and atherogenic coefficient and lactate 
dehydrogenase values in women were used combined 
oral contraceptives for 6 and 12 months only as shown 
in Figure 2. A-C. Furthermore, our results showed no 
significant alterations in the level of creatine kinase-MB 
(CK-MB) (data not shown) in women used OCs for 6 
and 12 months compared to the control groups. 

Furthermore, the data demonstrated no significant 
differences in mean value of insulin and a significant 
differences in glycated hemoglobin (HbA1c) in women 
used oral contraceptive for 6 and 12 months respectively 
compared to the control group .In addition, our results 
exhibited an important differences in leptin, and albumin 
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concentrations in group B only, and a clear differences 
among group A and B as (data not shown). Collectively 
, the results, confirm a significant difference in some 
criteria when comparing the results of women who used 
oral contraceptives for one year compared to those used 
for 6 months. 

Discussion

Contraceptives have been used to prevent ovulation 
and prevent sperm penetration into the ovum (12). The 
data from our study demonstrated that OCs caused a 
clear alteration in lipid profile and cause dyslipidemia 
especially when using contraceptives for very long 
periods (Figure1). Our results are similar with several 
other studies that demonstrated the combined OCs 
correlated with disturbance of lipid profile subsequently 
induce dyslipidemia (13) .

Next, our data indicated there were a significant 
elevation in serum TC, LDL, TG and decrease of HDL 
in women used combined OCs as compared with control. 
Thus, Chonic use of the control birth pills containing 
estrogen may stimulate liver lipogenesis, which in 
turn increase of TG and LDL concentration (14,15). In 
addition, use of estrogens is associated with stimulating 
hepatic synthesis of triglycerides and impair of hepatic 
lipase expression, resulting in increased serum levels of 
triglycerides (16). 

Moreover, OCs containing progestin decreased 
HDL concentration by increase the activity of lipase 
enzyme in liver ,which accelerated the elimination of 
HDL (17). Despite of the benefit of the estrogen in the 
protection of endothelial, oral combined contraceptives 
that contain progesterone, could decrease the HDL-
C’s concentration in plasma (18). In addition, increase 
the concertation of VLDL in women used OCs could 
be ascribed to the estrogen hormone’s effect, that can 
enhance the secretion of VLDL in the liver (19). 

The results of the present study also demonstrated 
that oral contraceptive increase the cardiovascular 
risk indices (TC/HDLC) and (TC/HDLC) as shown 
in Figure 2. Many report revealed that increase in the 
concentrations of TC LDL-C, and the reduction of 
HDL-C enhance cardiac diseases biomarkers ,which 

are the major risk factors for cardiovascular diseases 
(20). One study clarified that increase the lipid profile in 
women used oral contraceptive lead to increased risk of 
coronary arterial disease and atherogenesis (21).

Our data also showed a sigficant increase in the 
concentration of LDH and this was similar to the 
onother study that revealed that oral contraceptive 
caused significant increase of blood serum enzyme 
including LDH and exert DNA damage (22). Therfreroe, 
Lactate dehydrogenase enzyme (LDH) could be the 
most important indicator to diagnosis the myocardial 
infarction or heart attack.

Next, our results exhibited a significant increase 
in glycated hemoglobin in oral contraceptives users in 
comparison to non-user women. HbA1c produces of 
non-enzymatic glycolysis, which is re-measured every 3 
months reflecting the average glucose in previous weeks 
(23). in addition, Our study showed normal fasting insulin 
level, and increased HbA1c that are indicative of glucose 
and insulin resistance. Also, HbA1c was associated, 
excessive triglycerides, decline of HDL-cholesterol and 
directly related to the occurrence of atherosclerosis (24).

Serum albumin concentration decreased significantly 
after one year of oral contraceptive use compared to the 
control group. Also, pills containing estrogen induce 
glomerular hyperfilteration and increase albumin 
excretion, because of greater tubular load of albumin 
that lead to decrease of serum albumin concentration (25). 

In addition, the results from our study demonstrated 
that combined OCs caused significant increase of leptin 
hormone level as compared with non-users, Leptin is 
produced mainly from tissue and is equivalent to fat 
content inside the body (26). Our interpretation of the high 
level of leptin in women who have used OCs for beyond 
than a year may be due to their weight gain, and it is 
known that the concentration of leptin is associated with 
body mass index (BMI (27,28). Our results demonstrated 
no major alterations in the level of CK-MB among all 
groups studied. These results is similar with pervious 
study that illustrated there were no differences in CK-MB 
in women used oral contraceptive during percutaneous 
coronary intervention (29,30). 
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Figure1. Usages of oral contraceptives enhance dyslipidemia in women. A-C represent the level of TC, TG, 
and HDL-C . The differences in lipid profile concentrations between the control group and two different 
groups (A and B) using oral contraceptives for 6 and one year respectively. Data represent mean ± SD. P 

value determined was (ANOVA). *P<0.05 ; **P<0.01; ***P<0.001, and ns as non-significant. 
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Figure2. Oral Contraceptives promote atherogenic indices and coronary risk index. A-C represent 
atherogenic indices , atherogenic Coefficient , and coronary risk index,. The differences in atherogenic 
indices and coronary risk index between the control group and two different groups (A and B) using 

oral contraceptives for 6 and one year respectively. Data represent mean ± SD. P value determined was 
(ANOVA). *P<0.05 ; **P<0.01; ***P<0.001, and ns as non-significant. 

In conclusions , we have revealed that OCs could 
deter the lipid profile status and some enzyme related 
to the cardiovascular system. Therefore, These changes 
reflect a possible risk fators to induce the incidence 
of cardiac diseases. Thus, a routine screeing of lipid 
profiles should be evulated for all women using the OCs 
for long periods in order to avoid any potential risk of 
cardiovascular diseases. 
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Abstract 

A total 248 clinical samples of cerebrospinal fluid (CSF) were collected from meningitis patients, for the 
period of July to October 2018 from the Child Protection Teaching Hospital in the Medical City Compound 
in Baghdad. All isolates were identification depending on macroscopic, microscopic, biochemical tests 
and definite with Vitek-2 compact system. The results showed a growth in 42 samples. Sixteen isolates of 
Staphylococcus spp. were obtained from samples. The number (percentage) of isolates according to species 
as follow: 7/16) 44%) of S. epidermidis, 3/16 (19%) of S. hominis, 3/16) 19%) of S. haemolyticus, 2/16 
(12%) of S. aureus, 1/16 (6%) of S.warneri. These isolates were tested for ability to biofilm formation by 
using Luria Broth and Tryptone Soya Broth (TSB) supplemented with 0.25% and 2% glucose. The ability 
of the isolates to form biofilm with Luria Broth, for S.epidermidis, S. aureus, S. haemolyticus, S.hominis and 
S. warneri were 7/7 (100%), 1/2 (50%), 2/3 (66.66%), 1/3 (33.33%),1/1 (100%) respectively not forming 
biofilm.As for using a TSB supplemented with 0.25% glucose, S.epidermidis, S. aureus, S. haemolyticus 
and S.hominis were 6/7 (85.71%), 2/2 (100%), 2/3 (66.66%) and 3/3 (100%) respectively were weakly 
biofilm formed and when using TSB supplemented with 2% glucose, showed that all Staphylococcus spp. 
(100%) were positive for the test..The study showed the effect of minimum inhibition concentration(8 μg/
mL) and minimum bactericidal concentrationand (16μg/mL) of Erythromycin on biofilm of Staphylococcus 
spp. Staphylococcus spp. isolated from CSF showed weak ability to biofilm formation and depending on the 
host content of sugars . This study showed also weak biofilm forming of Staphylococcus spp. was resistence 
to erythromosin.
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Introduction

Biofilm is aggregation of bacterial cells that are 
attached to each other biological surface or abiotic via 
production of extracellular substances consist of sugars, 
proteins and extracellular DNA (eDNA)1, biofilm starts 
with adhesion, proliferation and maturation of bacterial 
cells due to Quorum Sensing (QS), who responsible of 
biofilm formation as a result of aggregate of bacteria 
and sending signals2,3. 4,5 biofilm structure composed 
from adhesion of bacteria on surfaces, forming 

colonies through accumulation of bacteria with each 
other to form triple dimension structure of multi layer 
extracellular substances. 6 pointed to biofilm formation 
in Staphylococcus due to product of slime layer as well 
as capsule forming, and by operon ica that encode to 
polysaccharide intercellular adhesion (PIA). Several 
studies pointed to biofilm formation through stage of 
attachment, accumulation and maturation via (PIA)7,8. 
Accumulation associated protein (Aap) and Extracellular 
matrix binding protein (Embp)9,10, while stage of 
separation of cells by Serine protease11, surface-located 
fibronectin binding protein A, B (FnBPA, B)12, Cysteine 
protease (EcpA) and Metalloprotease (SepA)13. 14,15 
showed the role of phenol souluble modulins (PSms) 
and Surfactant peptides that Product by Staphylococcus 
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1928      Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4

in biofilm decomposition. Biofilm formation includes a 
group of compounds: PIA is one of the main saccharides 
in S.epidermidis that called Polysaccharide intracellular 
adhesion or poly N-acetyl glucosamine encoded by ica 
operone (ica A, D, B, C)16 .Bap homologue protein Bap/
BhP One of the most virulent factors for S.epidermidis 
has a role in the formation of the biofilm also called 
biofilm associated protein (Bap), and contributes to 
adhesion and aggregation through biofilm formation17, 
bap presence only in S.epidermidis and S.aureus isolated 
from Cows infected with mastitis18. Protein Bap is an 
equivalent protein called Bhp that presence at some 
strains of S.epidermidis ,but it does not contribute to the 
formation of the biofilm19. The current study aimed to 
know the ability of Staphylococcus spp. isolated from 
CSF of meningitis patients to biofilm formation ,and the 
effect of type of media on its ability of biofilm formation 
addition to resistance of biofilm to Erythromycin. 

Materials and Method 

Collection of Samples

Collect 248 clinical samples of cerebrospinal fluid 
(CSF) from meningitis patients in children, from the 
Child Protection Teaching Hospital in the Medical City 
Complex in Baghdad. For the period of July to October 
2018. All clinical samples were collected and straight 
cultured on Blood agar, Chocholate agar and MacConkey 
agar plates then incubated at 37˚C for 24 hours. All 
isolates were identification depending on macroscopic, 
microscopic, biochemical tests and definite with Vitek-2 
compact. 

Ability of Staphylococcus spp.of biofilm 
formation test 

The ability of bacterial isolates have been tested 
for biofilm formation according to 17, by using micro 
titer plate with,Trypton soy broth supplemented with 
(0.25%) glucose and Trypton soy broth supplemented 
with (2%) glucose. The calculations were performed 
according to20. 

Resistence of Staphylococcus spp. of 
Erythromycin

Biofilm resistance detection of Staphylococcusspp 
isolates carried out According to 17,by using micro 
titer plate,25 µl of bacteria was inoculated with 175µl 

of Trypton soy broth(2% glucose) and incubated at 
37˚C for 24h ,decanted plate and washed with distilled 
water then put 200 µl of Mueller-Hinton broth in the 
first well ,100 µl of Mueller-Hinton broth and 100 µl 
of MIC of Erythromycin (8) μg/mL,and the third well 
100 µl of Mueller-Hinton broth and100 µl ofMBC of 
Erythromycin (16)μg/mL ,plates were incubated at 37˚C 
for 24h.Optical density was measured at 600 nm using 
the Elisa device.

Results and Discussion 

The results of the present study varied in the 
ability of isolates to form the biofilm from Luria broth 
medium, all isolates of S.epidermidis were not biofilm 
formation 7/7 (100%), while 1/2 (50%) of S.aureus 
were not biofilm formation and 1/2 (50%) weak biofilm 
formation. S.haemolyticus 2/3 (66.67%) were not biofilm 
formation and 3/1 (33.33%) weak biofilm formation.
While S.hominis was 3/1 (33.33%) not biofilm forming 
and 2/3 (66.67%) weak biofilm forming.S.warneri was 
1/1 (100%) not biofilm forming (Table 1). While the 
result of current study on biofilm formation by using 
tryptone soy broth with 0.25% glucose was 1/7 (14.29%) 
of S.epidermidis not forming biofilm and 6/7 (85.71%) 
weak biofilm forming. S.aureus and S.hominis were 2/2 
(100%), 3/3 (100%) weak biofilm forming respectively. 
S.haemolyticus was 1/3 (33.33%) not biofilm forming 
and 2/3 (66.67%) weak biofilm forming. S.warneri 
1/1(100%) was not biofilm forming (Table 2). The 
results showed the ability of bacterial isolates with Luria 
broth were 12/16 (75%) not biofilm forming and 4/16 
(25%) weak ability of biofilm formation. S.epidermidis 
was 3/16 (18.75%) unable to biofilm formation and 
13/16 (18.75%) weak ability of biofilm formation in 
TSB supplemented with (0.25%) glucose. All isolates 
(100%) of S.epidermidis had weak ability of biofilm 
formation in TSB (2%) glucose (Table 3). Felipe et 
al. (2017)21 pointed to the ratio of S.aureus ability to 
biofilm formation 35% was strong and 45% moderate 
while CoNS bacteria 51%, 29% strong and moderate 
respectively. 22 the ability of Staphylococcus spp. to 
biofilm formation were 5.6%, 24.3%, 70.1%, strong 
,moderate and weak or un able to biofilm formation 
respectively, at the same study using TSB was 2.5% of 
S.aureus and 7.9% of CoNS showed strong ability to 
biofilm formation respectively, while increased in TSB 
supplemented with (1%) glucose was 19% for S.aureus 
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and 16.4% for CoNS bacteria. 6 showed that the gene icaA 
had role in Staphylococcus pathogenesis that isolated 
of clinical samples led to forming Slime substance that 
forming biofilm on medical surfaces. 23 pointed out that 
the difference in the formation of the biofilm is due to 
bacterial strain type,operon icaADBC and expression 
of enzymes encoding for intercellular adhesion sugars 
that depend on environmental conditions. Studies have 
shown a relationship between a gene icaA and biofilm 
formation of clinical isolates of Staphylococcus24,25. 
26a hundred percent of S.aureus possess ica gene and 
unable to form biofilm , that due to Staphylococcus 
has the ability to adapt to conditions and the ability to 
change the phenotypic and genetic characteristics when 
exposed to concentrations of antibiotics. 27 the ability 
of S.epidermidis to biofilm formation due to possess 
S.epidermidis Surface protein C (SesC), while28 referred 
to the ability of S.epidermidis to biofilm formatin due 
to possess icaA gene, its rise in the isolates that it 
possesses S.epidermidis surface protein I (SesI) that 
consider it’s virulence factor, and refers to studies have 
shown S. epidermidis isolated from healthy people no 
possession (SesI) making it unable to biofilm formation, 
and there are no deference of the ability of S.epidermidis 
to biofilm formation when growing it on TSB and TSB 
supplemented with (1%) glucose. Staphylococcus spp. 
isolated from CSF showed weak ability to biofilm 
formation and depending on the host content of sugars

Biofilm forming Staphylococcus spp. resistance 
to Erythromycin

The effect of MIC of (8) µg/ml Erythromycin against 
biofilm forming Staphylococcus spp. In current study, 
the results showed that Erythromycin had inhibition 
effectiveness against biofilm formation, that refer to 
the biofilm was sensitive to the antibiotic in proportions 
that differ according to the bacterial species and strain, 
may be due to the biofilm formation was weak (Figure 
1). The MBC was at concentration (16) µg/ml for 
Erythromycin showed increase at inhibition rate due to 
high concentration of Erythromycin17, as well as a weak 
biofilm formation by Staphylococcus spp. the results 
also show that the rate of MIC and MBC, It did not reach 
the minimum limits and this is due to the ability of the 
biofilm to protect the bacterial of antibiotics figure (3). 
The results showed that the inhibition rates (depending 
on absorbance) differ according to species and strains, 

and this may be due to their resistance to antibiotics 
29, and possess or do not possess the genes responsible 
for the composition of the biofilm formation, as well as 
surface proteins possessed by Staphylococcus spp. which 
are responsible to biofilm formation. This study showed 
weak biofilm forming of Staphylococcus was resistence 
to erythromosin. We conclude from the present study 
the ability of biofilm formation of Staphylococcus spp. 
isolated from CSF of meningitis patients, is weakly by 
using a medium containing 2% glucose,As well as weak 
biofilm formation was resistence to erythromycin when 
using MIC and MBC concentrations.

Abbreviations:

Se= S.epidermidis, Sa= S.aureus, Sh= S.hominis, 
Sha= S.haemolyticus, Sw= S.warneri, MIC= Minimum 
inhibition concentration, MBC= Minimumbactericidal 
concentration. 
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Abstract

Polycystic ovary syndrome (PCOS) is a significant health problem affecting women during the reproductive 
age and characterized by hormonal disturbance resulting in irregular menstrual periods and infertility. 
Adiponectin is a protein produced by adipocytes and involved in glucose and lipid metabolism. This study 
included the evaluation of two doses of omega-3 (300 and 600mg/day for 14 weeks). Age, body mass 
index (BMI), fasting blood glucose level, homeostatic model assessment (HOMA), lipid profile, luteinizing 
hormone (LH), follicle-stimulating hormone (FSH), prolactin, estrogen and HMW adiponectin levels were 
evaluated. Our data showed no significant differences between control group and treatment groups in BMI, 
age, sex hormones, fasting blood glucose, and HOMA levels. However, the level of HMW adiponectin was 
significantly higher in women treated with 600mg/day for 14 weeks (p < 0.0001) but not 300mg / day of 
Omega-3 fatty acids for the same period. 

Keywords: Polycystic Ovary Syndrome (PCOS), Omega-3 fatty acids, High Molecular Weight (HMW) 
Adiponectin 

Introduction 

Polycystic ovary syndrome (PCOS) is an endocrine 
metabolic disorder leading to anovulation in female 
causing infertility. It is responsible for about 50-70% 
of infertility in women. The clinical features of PCOS 
include hirsutism and oligomenorrhea or amenorrhea.1

Obesity and insulin resistance as the most common 
causes of PCOS.2,3 Adipokines are among peptides that 
are synthesized by adipose tissue, which act as autocrine 
and paracrine controlling the adipose tissue and as 
endocrine to control other organs such as adrenal gland, 
CNS and skeletal muscle. In addition, they mediate 
insulin action.4 

Many studies have shown that the HMW adiponectin 
can regulate insulin sensitivity and involved obesity and 
cardiovascular diseases. In addition, it has been shown 
that the other forms of low and intermediate molecular 
weight are less effective.5,6 It has been reported that 

metabolic disorders such as PCOS is associated with 
hypoadiponectinemia.7,8,9 In addition, it has been 
reported by many studies related to nutrition and PCOS 
that energy management and weight loss in overweight 
patients can modify biochemical parameters.8

Omega-3 is one of the supplements that regulate 
obesity, inflammation and insulin resistance.9 The 
relationship between adiponectin level and omega-3 
supplement has been reported at the experimental level.10 
However, at the clinical level it is still controversial 
which may be due to different doses and periods of 
omega -3 treatment recoded.11 Nevertheless, omega-3 
has shown a role in metabolic equilibrium and some 
diseases.12,13

This study investigates the effect of two different 
doses of omega-3 fatty acids (300mg and 600mg) with 
period of treatment for 14 weeks on the plasma of 
adiponectin for women PCOS. 

DOI Number: 10.37506/ijfmt.v14i4.11829
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Materials and Methods

Study design

Our study included 270 Iraqi females suffering 
from PCOS. They were divided into three groups, 90 
participants in each group: Group A (control; women 
with PCOS with no treatment), group B (women with 
PCOS treated with 300mg /day omega-3 fatty acids for 
14 weeks), and group C (women with PCOS treated with 
600mg /day omega-3 fatty acids for 14 weeks).

Sample preparation

Samples were collected during the period between 
December 2018 to December 2019. The biochemical 
analysis was performed in the laboratories of the 
Department of Biochemistry in the AL-Sader Teaching 
Hospital in Al Najaf Al Ashraf Province.

The three groups were diagnosed clinically 
depending on the inclusion criteria: 14 oligomenorrhea, 
amenorrhea (i.e the absence of period for 6 months), 
hirsutism, elevated LH/FSH ratio, increased testosterone 
and ultrasound (ovaries contain multiple cyst).

The exclusion criteria of the study include the 
following: Cushing’s syndrome, hyperprolactinemia, 
adrenal gland dysfunction, congenital adrenal 
hyperplasia, thyroid gland diseases, androgen secreting 
tumors, female treated with oral contraceptives, 
antiandrogen, body agents and weight restriction 
drugs, smokers, those patients with insulin sensitivity, 
diabetes mellitus, renal diseases, hepatic disorders and/
or gastrointestinal disturbances.

The study protocol was accepted by Ethical 
Committee of College of Pharmacy, Jabir ibn Hayyan 
Medical University. The individuals in the study were 
asked for regulation of life style and diet management.

The (BMI) body mass index was calculated as 
follows:

The collection of samples under fasting conditions 
about (8-10 hr).15 after that the blood samples were 
centrifuged (2000xg for 10 minutes) and stored the 
serum in freezing condition at −70◦C.

The HMW adiponectin was estimated according 
to the commercial ELISA kit (catalog number: 
MBS702778). Hormones, insulin, testosterone, LH and 
FSH were estimated by Promega® (U.S.A). The HOMA-
IR was calculated as follows:16 

When HOMA-IR is more than 3.5, there would be 
insulin resistance.

The total cholesterol (TC) was estimated according 
to BIOLABO (France), high density lipoprotein 
cholesterol (HDLc) was estimated by DRG Gmb 
(Germany) and the low density lipoprotein cholesterol 
(LDLc) was calculated according to Fridewal et al., 
1972.18

The statistical analysis was performed using SPSS 
program and data were presented Mean±SD. Student’s 
t-test was used to test the significance level. Data with 
p value less than 0.05 was considered significantly 
different.

Results 

Before treatment, there was a screening for the 
study parameter in all the three groups. Our findings 
showed no significant differences in age, BMI, fasting 
insulin, HOMA-IR, LH/ FSH ratio, total cholesterol, 
triglycerides, LDL, TG, VLDL, HDL, estradiol, 
progesterone, free and total testosterone, prolactin, 
dehydroepiandrosterone sulfate, TSH and HMW 
adiponectin between group A and group B before 
treatment or group A and group C (before treatment). 
However, there was a significantly higher level of fasting 
blood glucose in B (before treatment) when compared to 
A (p= 0.002) as shown in Table 1. 
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Table 1: Biochemical screening for the study parameters in subjects in group A (control, n=90), group B 
(before treatment with 300mg omega-3, n=90) and group C (before treatment with 600mg omega-3, n=90).

Parameter Group A Control 
Group B

Before treatment
P value Group C Before 

treatment P value

Age 25.4 ± 4.3 24.2 ± 5.3 0.105 24.9 ± 4.3 0.44

BMI (kg/m2) 28.5± 1.69 28.3 ± 2.84 0.56 28.1 ± 1.98 0.14

Fasting insulin (μU/ml) 18.4± 2.9 17.7± 3.3 0.132 18.1± 3.1 0.5

Fasting blood glucose (mg/dl) 72.63± 11.8 77.79± 10.5 0.002 80.89± 12.5 0.3

HOMA-IR 3.29 ± 0.7 3.39 ± 0.8 0.37 3.61 ± 0.69 0.84

LH/ FSH ratio 2.1± 0.79 2.2± 0.8 0.39 2.05± 0.69 0.65

Total Cholesterol (mg/dl) 181.5 ± 20.1 181.1 ± 21.2 0.89 180.9 ± 22.1 0.84

Triglycerides (mg/dl) 107.8 ± 21.1 108.2 ± 25.1 0.9 109.1 ± 22.1 0.70

VLDL (mg/dl) 21.56 ± 4.2 21.64 ± 5.02 0.9 21.82 ± 4.42 0.68

LDL (mg/dl) 110.84 ± 11.98 110.16± 11.78 0.7 110.13± 13.58 0.71

HDL (mg/dl) 49.1± 3.9 49.3 ± 4.4 0.74 48.95 ± 4.1 0.80

Estradiol, pg/ml 56.4± 29.2 57.2± 26.2 0.84 55.9 ± 27.2 0.98

Progesterone, ng/ml 0.88 ± 0.3 0.91 ± 0.22 0.44 0.81± 0.69 0.071

Free Testosterone 3.9 ± 0.8 4.1 ± 0.75 0.07 3.4 ± 0.8 1

Total testosterone, ng/ml 0.79± 0.6 0.82± 0.71 0.75 0.81± 0.69 0.76

Prolactin ng/ml 14.6 ± 2.9 14.2 ± 3.6 0.41 14.3 ± 3.1 1

Dehydroepiandrosterone sulfate, pg/
dl 314.2± 64.2 312.8± 65.4 0.88 313.1 ± 64.8 0.90

TSH mIU/l 3.6 ± 0.6 3.75 ± 0.7 0.12 3.76± 0.59 0.072

HMW Adiponectin ng/ml 3.9± 2.3 3.8± 2.1 0.76 3.75± 2.2 0.65
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The study parameter in group B after treatment were 
compared to those in group A. We found no statistically 
significant differences between groups in all parameters 
except the fasting insulin which was significantly lower 
and the fasting blood glucose which was higher in group B 
when compared to group A (Table 2). On the other hand, 

in group C (after treatment) we found that BMI, fasting 
insulin, LH/ FSH ratio, total cholesterol, triglycerides, 
LDL, TG, VLDL, HDL, estradiol, progesterone, free and 
total testosterone, prolactin, dehydroepiandrosterone 
sulfate, TSH and HMW adiponectin were statistically 
different. 

Table 2: Biochemical screening for the study parameters in subjects in group A (control, n=90), group B 
(after treatment with 300mg omega-3, n=90) and group C (after treatment with 600mg omega-3, n=90).

parameter Control group 
A 

Group B 
After treatment

P 
value

Group C
After treatment

P 
value

BMI (kg/m2) 28.5± 1.69 28.4 ± 2.79 0.77 25.9± 1.5 0.000

Fasting insulin(μU/ml) 18.4± 2.9 16.61± 4.05 0.000 19.5 ± 2.96 0.012

Fasting blood glucose (mg/dl) 72.63± 11.8 78.01± 11.03 0.001 65.2± 8.5 0.000

HOMA-IR 3.29 ± 0.7 3.2± 0.75 0.406 3.13± 0.5 0.07

Total Cholesterol (mg/dl) 181.5 ± 20.1 181.02± 20.9 0.89 170.5 ± 18.2 0.000

Triglycerides (mg/dl) 107.8 ± 21.1 109.1± 24.9 0.9 101.2 ± 18.4 0.02

VLDL (mg/dl) 21.56 ± 4.2 21.82 ± 4.98 0.705 20.24 ± 3.68 0.026

LDL (mg/dl) 110.84 ± 11.98 109.19 ± 11.97 0.35 99.36 ± 12.42 0.000

HDL (mg/dl) 49.1± 3.9 50.01± 3.95 0.74 50.9 ± 2.1 0.000

HMW Adiponectin ng/ml 3.9± 2.3 3.95 ± 2.95 0.76 5.61 ± 1.89 0.000

The study parameters in group B after treatment were measured and compared with those in group B before 
treatment. No significant differences in the study parameters were reported between measurements before and after 
treatment.

Table 3: Biochemical screening for the study parameters in subjects in group B before and after treatment, 
n=90.

Parameter
Group B

(Before treatment)
Group B

after treatment P value

BMI (kg/m2) 28.3 ± 2.84 28.4 ± 2.79 0.81

Fasting insulin, μU/ml 17.7± 3.3 16.61± 4.05 0.048

Fasting blood glucose(mg/dl) 77.79± 10.5 78.01± 11.03 0.89
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HOMA-IR 3.39 ± 0.8 3.2± 0.75 0.08

Total Cholesterol (mg/dl) 181.1 ± 21.2 181.02± 20.9 0.97

Triglycerides (mg/dl) 108.2 ± 25.1 109.1± 24.9 0.80

VLDL (mg/dl) 21.64 ± 5.02 21.82 ± 4.98 0.8

LDL (mg/dl) 110.16± 11.78 109.19 ± 11.97 0.58

HDL (mg/dl) 49.3 ± 4.4 50.01± 3.95 0.25

HMW Adiponectin ng/ml 3.8± 2.1 3.95 ± 2.95 0.96

 

We found that BMI, fasting insulin, HOMA-IR, LH/ FSH ratio, total cholesterol, triglycerides, LDL, TG, VLDL, 
HDL, estradiol, progesterone, free and total testosterone, prolactin, dehydroepiandrosterone sulfate, TSH and HMW 
adiponectin, BMI, fasting glucose, total cholesterol, triglycerides and LDL were in group C after treatment were 
significantly different when compared to those in the same group before treatment (Table 4).

Table 4: Biochemical screening for the study parameters in subjects in group C before and after treatment, 
n=90.

parameter
Group C

Before treatment
Group C

after treatment
P value

BMI (kg/m2) 28.1 ± 1.98 25.9± 1.5 0.000

Fasting insulin, μIU/ml 18.1± 3.1 19.5 ± 2.96 0.002

Fasting glucose (mg/dl) 80.89± 12.5 65.2± 8.5 0.000

HOMA-IR 3.61 ± 0.69 3.13± 0.5 0.000

Total Cholesterol (mg/dl) 180.9 ± 22.1 170.5 ± 18.2 0.000

Triglycerides (mg/dl) 109.1 ± 22.1 101.2 ± 18.4 0.01

VLDL (mg/dl) 21.82 ± 4.42 20.24 ± 3.68 0.009

LDL (mg/dl) 110.13± 13.58 99.36 ± 12.42 0.000

HDL (mg/dl) 48.95 ± 4.1 50.9 ± 2.1 0.000

HMW Adiponectin ng/ml 3.75± 2.2 5.61 ± 1.89 0.000

Cont... Table 3: Biochemical screening for the study parameters in subjects in group B before and after 
treatment,
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Discussion 

PCOS is a multifactorial disease in which the 
pathogenesis could be related to proinflammatory state 
and changes in adipokines.19 The present study involved 
the evaluation of adiponectin levels in patients with 
PCOS treated with omega-3 using two different doses. 
While using a dose of 300 mg/day omega-3 induced no 
significant difference in the level of adiponectin between 
the control and treatment, increasing the dose to a double 
resulted in significantly higher level of adiponectin. 

A previous study showed that treatment with 
omega-3 for 8 weeks resulted in increased level of 
adiponectin.20,21 In addition, Higuchi and colleagues 
reported an elevated level of adiponectin in animals 
received fish oil.22 A further study has shown consistent 
findings with ours when Mohammadi et al.23 recorded 
that taking the omega-3 for 8 weeks lead to increase 
level of adiponectin. It has been shown that the longer 
the period of administrating omega-3 the higher the 
level of adiponectin. Poreba and colleagues found that 6 
weeks of omega-3 tratment had no effect on adiponectin 
in women with PCOS.24

The present study that show significantly decreased 
in total cholesterol, triglycerides, triglycerides, LDL-c 
as well as significantly increased HDL-c with omega-3 
either treatment (300mg or 600mg for 7 or 14 weeks). 
Similar findings were shown by several study .25 

The study showed that a significantly elevated level 
of adiponectin when doubled the dose of omega-3 fatty 
acids from 300mg /day to 600 mg/day dose for 14 weeks 
after compared with control group. This means that the 
dose and time duration can significantly improve the 
effectiveness of omega-3.

We found that 600mg omega-3 for 14 weeks 
significantly affected the BMI and 600mg omega-3 for 
14 weeks, findings that agree with a previous study. 
26 The significant changes in lipid profile may be due 
to the activation of enzyme AMP-activated protein 
kinase which plays an important role in lipolysis and 
lipogenesis .27

By using two different doses of omega-3, we found 
that it can modulate adiponectin levels in women with 
PCOS in a dose-dependent manner. 
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Abstract

Obesity in children is attended by increased circulating leptin concentrations. Girls have higher leptin 
Concentrations than boys. IL-6 levels related positively with BMI and percent fat mass (PFM).

The Objective: Was to detect the serum IL-6 and levels of leptin among girls and boys as obese and other 
biochemical parameters related with obesity. Methodology: This study involved 60 children were classified 
into 2 groups; 30 obese ones (fifteen girls and boys fifteen) and 30 control (fifteen girls and fifteen boys) 
with years of seven- fifteen old who attended to the Obesity Research and Treatment Unit/ Al kindy Medical 
College, during the period January 2017 – July 2017. A clinical examination and diagnosis were done for 
each patient by the consultant medical staff and the biochemical laboratory examination results (FBS, blood 
urea, serum creatinine, lipid profile, serum GOT, serum GPT, SCa and uric acid) were as a routine work. 
They compared with 30 healthy children with approximate age with patients. The sera were assessed for 
IL-6 and leptin by an ELISA kit. Results: Showed no significant differences among obese children (boys 
and girls) except the GPT and GOT were both higher significantly (P<0.05) in male (42.46±34.27 and 
33.3±13.6) than in girls (53.6 ±75.1 and 29.9±14.1). Whereas, obese girls revealed a significant increasing 
in (STRIG 120.3±26.7 P≤0.01, SLDL 89.3±25.5 P≤0.05, GOT 33.1±13.6 P≤0.01, GPT 29.9±14.1 P≤0.01 
and LIPTIN 2758.4±539.1 P≤0.001) in comparison to the control girls. Similarly, for boys highly significant 
increasing appeared in (SLDL 90.92±18.1, GOT 42.46±34.27, GPT 53.6±75.1 and LIPTIN 2883.93±512.7 
P≤0.001), as well as in STRIG .69±.13 P≤0.05 then normal boys. Inversely, it has been shown that (BURIA 
26.7±5.3 P≤0.05, SCREAT .69±.13 P≤0.01 and SVLDL 20.15±6.3 P≤0.01) were decreased significantly. 
In boys IL-6 showed significant positive correlation with BMI, while leptin revealed strong associated was 
with IL-6 Conclusion: Obesity associated with elevated blood leptin and IL-6 levels. Leptin and IL-6 play 
keys role as a biomarker for childhood obesity, and can help in the prediction of get weight in obese children 
as well as its important interrelationship with other parameters. 
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Introduction

Obesity represents one of the most important public 
health issues and increasing seriously in all the world 
parts, approximately two billion people are overweight 
and one third of them are obese (1). It is one of the 

most serious risk factors to many diseases like early 
onset metabolic syndrome asthma, fatty liver disease 
gastrointestinal diseases and Cardiovascular diseases.  
Growth and sexual development can also affect by 
obesity in children (2).

Leptin is protein produced by adipose tissue. Serum 
leptin concentrations are highly associated with body 
fat content in newborn infants, children and adults (3). 
It provides the first physiological evidence of regulate 
and controlling body weight, energy balance, fat and 

DOI Number: 10.37506/ijfmt.v14i4.11832
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glucose metabolisms (4). leptin levels are higher in obese 
girls as compared with obese boys even after losing 
weight showed convincing evidence about the variations 
between the two sexes (5). 

Adipose tissue from obese mainly releases cytokines 
as pro-inflammatory i.e. leptin, IL-6 & TNF-𝛼 (6). Tissues 
of liver, skeletal muscle and white adipose secrete 
interleukin- 6 (7). In obesity, high level IL-6 secreted by 
tissue of white adipose might involve in complications 
being metabolic. Researchers exhibit that signaling 
of IL-6 in adipocytes is convoluted in the obesity-
associated development for resistance of hepatic insulin 
and steatosis of liver (8). IL-6 produced by Adipose 
tissue might with metabolism influence via mechanisms 
being numerous, as well as gene expression of adipose 
tissue-specific, down-regulation of lipoprotein lipase, 
sensitivity of insulin, triglyceride release (9).

This research was done to find out the level of serum 
leptin and IL- 6 among Iraqi obese boys and girls and 
other biochemical parameters related with obesity. 

Patients and Methods

The study was carried out at the Alkindy Medical 
College. During the period January 2017 – July 2017, 30 
obese (15 boys and 15 girls) were referred to the Obesity 
Research and Treatment Unit, their age rang 7- 15 years 
old. A clinical examination and diagnosis were done 
for each patient by the consultant medical staff and the 
biochemical laboratory examination results (FBS, blood 
urea, serum creatinine, lipid profile, serum GOT, serum 
GPT, serum calcium and uric acid) were as a routine 
work. They compare with 30 healthy children (15 boys 
and 15 girls) with approximate age with patients.

Laboratory methods

Serum isolated from five milliliters vinous blood 
for each participant. The sera were assessed for IL-6 
and leptin by an ELISA kit (Elabscience, USA). The 
instructions of manufacturer were followed to assess the 
two variables. 

Statistical Analysis 

The results were tabulated in a data sheet of the 
statistical package SPSS version 20, which was used 
to carry out the analysis. The significant differences 
mean ± SD were assessed by ANOVA. The correlation 
between IL-6, leptin and other biochemical parameters 
were estimated by Person’s correlation. A probability 
(P) value ≤0.05 was considered significant.

Results 

The results of present study showed no significant 
differences (P>0.05) between obese children (boys 
and girls) except the GPT and GOT were both higher 
significant differences (P<0.05) in boys (42.46±34.27 
and 33.3±13.6) than in girls (53.6 ±75.1 and 29.9±14.1) 
Table 1. Whereas, obese girls revealed a significant 
increasing in (STRIG 120.3±26.7 P≤0.01, SLDL 
89.3±25.5 P≤0.05, GOT 33.1±13.6 P≤0.01, GPT 
29.9±14.1 P≤0.01 and LEPTIN 2758.4±539.1 P≤0.001) 
when compare to the control girls Table 2. Similarly, in 
boys highly significant increasing appeared in (SLDL 
90.92±18.1, GOT 42.46±34.27, GPT 53.6±75.1 and 
leptin 2883.93±512.7 P≤0.001), as well as in STRIG 
.69±.13 P≤0.05 then normal boys. Inversely, it has been 
shown that (BURIA 26.7±5.3 P≤0.05, SCREAT .69±.13 
P≤0.01 and SVLDL 20.15±6.3 P≤0.01) were decreased 
significantly in obese boys Table 3.

Table 1: Comparison of parameters between genders in obese children.
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BMI, body mass index; FBS, fasting blood sugar; BUREA, blood urea; SCREAT,(serum creatinine); SCHOLES, 
(serum cholesterol); STRIG (cserum trigleseriad); SVLDL, (serum very low-density lipoproteins); SLDL, 
(serum low-density lipoproteins); SHDL, (serum high-density lipoproteins); SGOT, (serum glutamic oxaloacetic 
transaminase); SGPT, (serum glutamic pyruvic transaminase); SCa, (serum calcium); SURIC acid, (serum uric acid); 
IL-6, (interleukin-6) and leptin, N= number, NS= not significant, SD= standard deviation 

Table 2: Comparison parameters between obese and control girls

Cont... Table 1: Comparison of parameters between genders in obese children.
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Table 3: Comparison parameters between obese and control boys.

 

Correlations results show no significant association between IL-6 and leptin with biochemical parameters in 
girls. Whereas, in boys IL-6 showed significant positive correlation with BMI, while leptin revealed strong associated 
correlation was with IL-6 Table 4. 

Table 4: Correlations between IL-6, Leptin and other biochemical parameters for both genders.
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All values are Pearson’s correlation coefficients. 
BMI, (body mass index); FBS, (fasting blood sugar); 
BUREA, (blood urea); SCREAT, (serum creatinine); 
SCHOLES, (serum cholesterol); STRIG, (cserum 
trigleseriad); SVLDL, (serum very low-density 
lipoproteins); SHDL, (serum high-density lipoproteins); 
SLDL, (serum low-density lipoproteins); SGOT, (serum 
glutamic oxaloacetic transaminase); SGPT, (serum 
glutamic pyruvic transaminase); SCa, (serum calcium); 
SURICacid, (serum uric acid); IL-6, interleukin-6 and 
leptin, *p ≤0.05; **p≤0.01. 

Discussion

The current study revealed significant elevation for 
SGOT and SGPT in both genders, and higher for boys 
(p≤0.001) than in girls (p≤0.01). Similar results have been 
found in study with Korean children (10). Increased levels 
of hepatic enzymes are the most important characters of 
fatty liver disease. In obesity, they are well-known where 
expansion progressively increases with BMI increasing 
(11). In overweight and obese patient liver enzyme 
associated with metabolic risk factor (12) and BMI (13). 
Whereas,(14) proved an abdominal height independent 
role, central adiposity measure being a predictor of 
increased levels of (GPT) as well (GOT), un-recognized 
fatty liver possible expression. Association of increasing 
enzymes of liver and excess echogenicity of liver with 
males and age of adolescent may explained by a pubertal 
androgen increase that affecting pathogenesis for obesity 
(15). Androgen receptor signaling plays an important role 
in the development and advancement of several liver 
diseases including fatty liver disease (16). According 
to the study conducted by (17) frequent eaten fast food 
and sugar sweetened beverages and fruits and playing 
computer games more than 2 hours a day increased the 
risk of elevated liver enzymes. 

The current study has demonstrated that there is 
a very strong relationship between obesity boys and 
girls table (2,3) with abnormal lipid profile including 
hyper triglyceridaemia and a high LDL Lipid levels 
depend on many factors, e.g. age, gender, nutritional 
status, nutritional intake and environmental factors. 
These data are compatable with previous studies in 
Qatar obese schoolchildren (6-11years) that show 
hypercholesterolemia, hypertriglyceridemia and 
elevated LDL levels (18). 

Two serum biomarkers, serum creatinine and blood 
urea are commonly used to discover kidney toxicity 
do not change quickly during the presentation of acute 
conditions (19). In study conducted by (20) and (21) no 
significant differences in creatinine revealed between 
normal and obese children these differences with our 
results may be due to the difference in localities, sample 
size, cultural and/or socioeconomic causes.

Leptin is an important cell-signaling hormone vital 
hormone that involve appetite, food intake and weight 
control. It is play a critical role as a biomarker in obese 
children’s. Central effects of leptin on specific tissues 
and metabolic pathways suggest that leptin operates 
both directly with the hypothalamus for energy balance 
regulation (4). In both gender a significant increasing 
appeared in (Leptin) and IL-6 than control groups, this 
is consistent with the study that conferm an early role of 
leptin in childhood obesity and Lower leptin levels were 
independently correlated with higher physical fitness 
(22) another study on obese asthmatic children show the 
same singnificant increasing when compare with lean 
asthmatic children (23). 

Serum concentrations of IL-6 was significantly 
correlated with BMI illustrated in Table 3. increased 
circulating levels of many inflammatory markers 
including C-reactive protein (CRP), IL-8, IL-6, 
macrophage migration inhibitory factor (MIF) and 
monocyte chemoattractant protein 1 (MCP-1) in obese 
individuals, and were correlated positively to BMI and 
waist perimeter (24). In male highly significant increasing 
appeared in IL-6 than control groups because adipose 
tissue is known to be the main source of serum IL-6, 
at approximately 25% of total serum IL-6. Thus, higher 
IL-6 levels may be due to the increased adipose tissue 
(25). 

Concentration of leptin is significantly correlated 
with IL-6 in boys illustrated in table (4) this may be due to 
that leptin linked to adiposity strongly, where levels are 
involved by size of adipocyte  and mass of fat amounts. 
Via its core actions it is controlling intake of food and 
balance of energy indirectly. However, the IL-6 levels 
as high in obesity are not appetite repressing, which 
may attribute due to leptin resistance state (5). Also, it 
has features as pro-inflammatory, stimulating cytokines 
secretion i.e. tumor necrosis factor alpha (TNF-α) and IL-
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6  where all are influencing obesity patho-physiological 
process (26). The differences in correlation between boys 
and girls may due to sex hormonal differences.

Recommendation: Further studies are needed 
in larger number samples to investigate if other 
immunomarkers or biomarkers could be used to 
elucidation obesity and overweight among children and 
adolescents in Iraq.
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Abstract

This study was designed to evaluate the histopathogical effects of arsenic trioxide (ATO) on the some organs 
of rats , for this reason group of rats (15) were I/P inoculated with 1.5 mg /Kg .B.wt . daily for 30 days other 
group( 15 rat) treated with 100 mg/kg.B.wt of alphalipoic acid and ATO ( 1.5 mg/ kg.B.wt) for 30 .The 
results was revealed that the extensive pathological lesions in the liver , kidney , spleen and testes in all rats 
exposed to arscenci trioxide due to the pathotoxic effect of ATO and decreased lesions were in the group 
treated with the alpha lipoic acid .100 mg / kg .B.wt) for 30 days as ameliorative or protective effect against 
pathotoxicity of ATO . 

Key words : histopathogic effects of arsenic trioxide , parenchymatous organs, male rats

Introduction

Arsenic (AS) is ubiquitous element in the 
environment . weathering of rocks converts Arsenic 
sulfide to arsenic trioxide ATO which enter the arsenic 
cycle as dust or by dissolution in rain , rivers , or ground 
water (1) Arsenic is a very toxic metal and also an 
environmental and industrial pollutant which present in 
soil , water , air and food (2) This metal enter surface of 
water from the industrial and found in soil by leaching 
of sewage sludge through soil (3) .So the pollution can be 
affected by Arsenic through food consumption , drinking 
water and incidental ingestion of soil contaminated by 
arsenic (4) .Arsenic used in food preservative . herbicides 
, insecticides and rodenticides (5) 

The aim of study: 

In Iraq , there are little researches about influence 
of arsenic trioxide on body organs for this reason this 
study was designed to find the histopathological effect of 
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arsenic trioxide (ATO) on body organs of rats and also 
to find the protective effect or ameliorate the pathotoxic 
effect of arsenic trioxide by alphalipoic acid .

Material and Methods

Two groups of rats ( 15 each group) , body weight 
200- 220 gm 

First group : were I/P inoculated with Arsenic 
trioxide 1.5 mg/ Kg .B .wt .daily for 30 days (6) 

Second group were also treated I/P with 1.5 mg / Kg 
.B.wt of arsenic trioxide for 30 days together with their 
I/P inoculation with alphalipoic acid 100 mg / Kg.B.wt 
daily for 30 days . 

After 30 days all the lesions were taken from liver 
, kidney , spleen and testes , and kept in 10% neutral 
buffered formalin for fixation and processed routinely 
(7) for histopatholgy study under light microscope .

The Results 

First group : treated with arsenic trioxide showed 
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The liver : 

There is dilation of sinusoids , extensive degeneration of endothelial lining central vein with loss of hepatic 
cord organization .There is inflammatory cellular infiltration was abundant around the central vein with suppurative 
necrosis and vacuolation of hepatocytes .There is desquamation of bile duct epithelia together with extensive fibrosis 
of the portal regions (Fig-1) 

 

Figure (1) : liver section of rat .It received ATO (I/P 1.5 mg / kg BW ) for 3 months . There is inflammatory 
cellular infiltration with abscess formation ( red arrow ) .Also there is extensive degeneration with 

hepatocellular necrosis ( thin arrow ) .10X H&E

Extravasations and congestion of all blood vessels in liver tissue with ballooning vacuolation of hepatocytes 
.some of hepatocytes showed extensive fatty change . 

The kidney : 

Showed sever degeneration and necrosis of epithelia lining proximal convoluted tubules together with 
disorganized and atrophied glomeruli and distorted Bowman’s capsule . there is extensive congestion of all blood 
vessels in the renal tissue with extensive inflammatory cellular infiltration in renal tissue (Fig-2)

 

Figure (2) : renal section of rat .It received ATO (I/P 1.5mg /kg BW ) for 3 months .There is severe necrosis 
of epithelial cells which lining of the renal convoluted tubules ( green arrows ) which appeared dilated with 

atrophied disorganized glomeruli with distorted Bowman’s capsule ( yellow arrows ) .10X H&E . 
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Testes and epididymus : 

Showed loss of cellular architecture there is vacuolation of epithelia lining seminiferous tubules , suppression 
of spermatogenesis and pronounced reduction and devoid sperm number in the lumen of seminiferous tubules 
.Desquamation of epithelia lining seminiferous tubules with presence of spermatid multinucleated giant cells 
indicating sever degeneration , similar pathological changes were seen in the epididymus (Fig-3) . 

 

Figure (3) : Testicular section of rat.It received ATO I/P 1.5 mg/kg BW) for 3 months . Note vacuolation 
of spermatogonia and presence of megakaryocytes inside the seminiferous tubule .The tubules are totally 

devoid sperms ( arrows heads ) .10X H&E .
The spleen : 

Showed sever depletion of white pulp with proliferation of reticuloendothelia cells lining the red pulp .Extensive necrosis and 
degeneration involving the whole lymphoid tissue in white pulp together with disappearance of arterioles in the white pulp 

(Fig-4) . 

Figure (4) : Spleen of rat.It received ATO(I/P 1.5 mg/kg BW) for 3 months .Note severe depletion of white 
pulp with proliferation of red pulp ( green arrows) . Extensive degeneration and necrosis in the splenocytes 

and lymphocytes of lymphoid tissue ( yellow arrows ) .10X H&E .
The second group treated with arsenic trioxide and alphalipoic acid : 
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The liver : 

Showed the severity of lesions were mostly decreased , there is preserved cytoarchitecture of hepatic lobules , 
mild congestion of blood vessels and mild inflammatory cellular reaction , some hepatocytes showed more activation 
(Fig-5) 

Figure (5) : liver section of rat. It received ATO (I/P 15mg /kgBW) and supplemented with (ALA) (I/P 100 
mg /kg BW). There is presence of cytoarchitecture of hepatic lobules consisting of central veins and radially 
arranged hepatocyes . Few infiltration of inflammatory cells with ( yellow arrows ) mild dilation of sinusoids 

( thins arrows ) .10X H&E . 

The Kidney :

Showed also decreased in the severity of lesions comparable to arsenic trioxide treated group , it revealed 
normal organized glomeruli , with mild dilation of proximal convoluted tubules , there is tubular regeneration of 
their epithelial lining . There is no inflammatory cellular reaction and there is no hemorrhage and congestion in the 
renal tissue (Fig-6) 

 Figure (6) : renal section of rat . It received ATO (I/P 1.5 mg/kg BW ) and treated with ALA ( 100mg/
kg B.W) for 3 months . Note mild dilation or renal convolued tubules , normal organized glomeruli ( blue 

arrows ) and tubular basophilia were seen .10X H&E 
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Discussion

The results of arsenic trioxide toxicity in organs 
of rat were varied including degeneration , necrosis 
, inflammatory cellular reaction .together with 
hemorrhage and congestion in the all organs ,these 
pathological changes were due to toxicity of ATO lead 
to liberation of reactive oxygen species and induce 
oxidative stress (8) which induce tissue damage and 
necrosis due to effects of superxide , Hydrogen peroxide 
, hydroxyl and nitric oxid both of these reactive species 
were released under the effect of ATO in the tissue and 
its effects were decreased or suppressed due to treatment 
with alphalipoicacid ( ALA) which was evident in all 
the organs(9) whom considered that the opposite effect of 
alphalipoic acid against reactive oxygen species induced 
by effect of ATO in tissues , other workers reported that 
the ATO increased infiltration of inflammatory cells like 
neutrophils and enhance its migration under the effect 
of inflammatory mediators , protease (10) alphlipoic 
acid produce its effect as antinflammatory activity 
and reduced or inhibited inflammatory reaction which 
is more evident in this study and agreed with (11).The 
results in this study indicated that the ATO increased 
its effect in tissues by oxidative stress mechanism 
and supplementation with alpha lipoic acid exhibit an 
opposing action , so protect tissue against ATO toxicity.

Liver : is the main target site of ATO toxicity 
inducing hepatocyte damage , necrosis , vacuolation and 
fatty change , these finding were consistent with other 
studies (12) ; all these lesions were reduced or inhibited 
when animals treated with alphalipoic acid indicating 
the protective effect of alpha lipoic acid against ATO 
toxicity ,these results also agreed with (13) 

The Kidney : also showed extensive pathological 
lesions characterized by damage , necrosis of renal tubular 
epithelia , hemorrhage, congestion and inflammatory 
cellular reaction, all these lesions were occurred as a 
result of ATO toxicity under effect of reactive oxygen 
species (14) and the supplementation of alpha lipoic acid 
ihibit the pathological lesions, these findings agreed with 
(15) who found that large dose of alpha lipoic acid protect 
rat against cisplatin induced renal damage .

The testes and epididymus : showed 
histopathological lesion like distortion of seminiferous 
tubules, suppression of spermatogenesis and vacuolation 

of germinal cells , these lesions were occurred as a result 
of ATO toxicity with liberation of oxidative stress 
and the reactive oxygen species cause damage (16) and 
inhibited or depressed spermatogenesis together with 
dilation of seminiferous tubules and epididymus resulted 
from direct effect of ATO on testicular tissue ,Also these 
changes may occurred after inoculation of ATO which 
effect on sex hormone like testosterone , lentinizing 
hormone and follicular stimulating hormone which 
important for spermatogenesis (17) who considered that 
the ATO as endocrine distruptor . on the contrary the 
supplementation with alpha lipoic acid ameliorate all 
these testicular changes , since alpha lipoic acid plays an 
important protective role against reproductive toxicity of 
ATO which was more evident in this study, a similar 
finding reported by Momeni et. al. 2012(18)

Other organs spleen : Is the main lymphoid tissue 
showed sever pathological lesions occurred as a result 
of ATO toxicity and under the effect of reactive oxygen 
species ,similar findings agreed with (19) whom reported 
that the ATO toxicity cause splenic tissue necrosis and 
depletion of lymphoid tissue in white pulp and these 
lesions were depressed or inhibited when use alphalipoic 
acid which cause white pulp hyperplasia and inhibited 
necrosis , so the ameliorative effect of alpha lipoic acid 
against Immunotocity of ATO on spleen tissue , and 
decreased the reactive oxygen species induced by ATO 
, so the spleen retain normal tissue architecture under 
the supplementation of alphalipoic acid which cause 
regulation of immune lymphoid tissue in spleen (20) 
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Abstract

Immunohistochemical stain for the tissue sections prepared from experimental infection of mice with 0111 – 
of non 0157 of shiga toxin producing Escherichia coli .The immunohistochemical changes revealed that the 
shiga toxin produced by 0111 –STEC effect on epithelial tight Junction ,The IHC stain was directed to detect 
the claudin ( the structural protein of tight Junction ) revealed absence of this protein in the paracellular sites 
with discohesion of the epithelial cells in the intestine and endothelial cells in the brain blood vessels which 
was responsible for induction of diarrhea and nervous signs 

Key words : infection ; health; Escherichia coli ; Immunohistochemical 

Introduction

The intestinal epithelial barrier is established by a 
single layer of epithelial cells and the space between 
these cells is sealed by Tight Junctions (TJS) and 
Adherence Junctions (AJs) which regulate permeability 
of the intestinal barrier .TJS are complex proteins 
structures comprised of transmembrane proteins .A 
major component of TJ strands is the integral proteins 
,claudin .Claudin are transmembrane proteins and there 
are 24 members of claudin family (1, 2) Differential 
expression of properties of claudin are believed to 
determine tissue – specific variation in electrical 
resistance and paracellular ionic selectivity among 
epithelia .Alteration in TJ and AJ protein expression 
and localization were reported in human and animals 
in IBD (2). In previous studies increased expression of 
claudin -2 and decreased expression of claudin 3,4,7 and 
8 were demonstrated in the colonic mucosa of human 
IBD (2,3) . Other previous study .E- cadherin expression 
was significantly decreased in the villus epithelium in 
duodenal mucosa samples obtained from animals with 
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IBDC (4) From the importance of shigatoxin effect on 
cellular tight Junction , This study aimed to detect the 
effect of shigatoxin of 0111 of non 0157 STEC on both 
epithelial and endothelial Junction in intestine and brain 
by immunohistochemistry . 

Materials and Methods

Immunohistochemistry : 

The principle of immunohistochemical techniques 
use of an antigen-antibody reaction coupled with a 
reaction that produces a chromogen ( colored product) 
or attachment of a fluorescein dye to identify specific 
components in tissues .Most methods are “ indirect “ 
because two antibodies are utilized (5) 

A- Primary antibody : an antibody is raised to a 
specific tissue component that acts as an antigen . The 
primary antibody is typically from a non – human 
mammalian source such as mouse or goat or rabbit . 

B- Secondary antibody : an antibody is raised to the 
Fc portion ( the constant part) of the primary antibody 
.It is raised via another mammalian species which will 
consider the primary antibody as a foreign antigen and 
make antibody to it .It is this secondary antibody that 
has a marker attached to it that will provide visibility (5) 

DOI Number: 10.37506/ijfmt.v14i4.11834
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Dilution of the primary antibody and selection of the 
suitable concentration :

According to manufacturer instruction stock solution 
of antibody ( for detection of Claudin ) which contain 

lµ60  was thawed and divided into aliquots lµ5 each 
to avoid repeated freezing – thawing of the antibody then 
one of the aliguots was diluted to the following dilutions 
(1:10 ,1:25, 1:50,1:50,1:100) , two slides was stained by 
each dilution and then the dilution 1:100 was choose as 
a working solution for staining of the slides , because it 
gave the better results . 

Preparation of the tissue for IHC staining : 

lµ5 Tissue sectioning and immunohistochemistry 
staining were performed in the pathology laboratory 
/ college of medicine / Missan university .Paraffin 
embedded tissue were cut into thickness using microtome 
.The sections were applied to Leica positively charged 
slides .

Sections were prepared for IHC staining by 
follow the manufacturer instructions which include the 
following steps .

Deparaffinization and rehydration 

1. Slides were immersed in Xylene I and Xylene II 
successively for 10 minutes respectively .

2. Slides were immersed in anhydrous ethanol 
II,95% ethanol , 80% ethanol ,and 70% ethanol 
successively for 5 minutes respectively , and then slides 
were washed for twice , each time for 2 minutes by using 
deionized water 

Antigen retrieval ( optional ) 

3. Slides were put into the repair box , and then 
0.01 M citric acid buffer (PH6.0) was added to make the 
tissue immersed .

4. The antigen was repaired with 
medium power microwave for 10 minutes  
( Start timing when the liquid boils ) , care taken to avoid 
tissue drying during the process . 

5. Then repair box was taken out from microwave 
oven , and naturally cooled down to room temperature , 
then slides was took and washed 3 times with PBS(pH7.4) 

each time for 3 times ( care taken to avoid flushing of the 
tissue directly during washing process to avoid breaking 
of the tissue) .

Inactivation 

6. (3%) H2O2 that was prepared well in 
advance was added to the slides drop by drop to 
block endogenous peroxidase , and incubated at 
the room temperature for 15 minutes ( ionized 
water was used to dilute 30% H2O2) , then PBS  
( PH 7.4) was used to wash the slides for 3 times , each 
time for 3 minutes .

Antibody incubation 

7. PBS was bloted up with absorbent paper ,and 
5% normal serum ( Sharing the same or similar species 
with secondary antibodies ) was added drop by drop on 
the sections , then blocked at 37° C for 30 minutes 

8. Liquid around the tissue on the slides was wipe 
dried with absorbent paper , and circle was drew oil pen 
around the tissue , and then the diluted primary antibodies 
was added drop by drop After adding primary antibodies 
, the slides were put into wet box to be incubated at 4° C 
overnight .

9. Then slide were washed with PBS for 3 times 
, each time for 2 minutes , slides were dried and then 
HRP- conjugated secondary antibodies were added , 
finally slides were incubated 37° C for 30 minutes . 

Signal detection 

10. Sections were washed with PBS for 4 times , 
each time for 3 minutes , and wipe dried with absorbent 
paper , then DAB substrate reagent that was prepared 
freshly was added drop by drop to each section ,and 
observed under a microscope .The positive signal 
appears brown - yellow or brown in color .The time 
should be well controlled avoid the color appears too 
deep .Sections were washed with tap water to terminate 
the reaction 

11. Hamatoxylin coutrstaining slides were 
immersed in Harris hematoxylin solution for about 30 
seconds to 1 minute , and then slides transferred into 
ethanol solution with 1% HCI after washing with water .
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Dehydration and mounting 

12. Firstly slides were immersed in water and 
washed , then slides were put into the following reagents 
in order to dehydrate and permeate .70% ethanol ,80% 
ethanol , 90% ethanol ,95% ethanol , anhydrous ethanol 
I, anhydrous ethanol II,xylene I and Xylene II, for 2 
minutes each , finally sections were left to dry. 

13. Then slides were covered with the cover glass .

The scoring system of the sections in the present 
study was done according to the (6) 

Statistical Analysis

Statistical analysis was performed to estimate the 
statistical differences among the groups of the study .T 
test was used for this purpose by ready to use statistical 
design .IBM statistical package for social science (IBM 
SPSS Statistics version 23) 

The Results

Immunohistochemistry study for Claudin of 
intestinal epithelial and cerebral vascular endothelial 
tight junctions : 

The results of immunohistochemistry of claudin of 
tight junction for both intestinal epithelial and cerebral 
vascular endiothelial cells was revealed .

In the Ist inoculation there was no alteration in 
the Claudin expression of intestinal epithelial cells 
of both small and large intestine Fig-1 and Fig-2 
Immunohistochemical stain for the Claudine reveal the 
descohesion between epithelial cells was started at 3rd 
day post inoculation in which there were destruction of 
interpithelial Claudin in both small and large intestine 
Fig-3 the sloughing of the epithelium along small and 
large intestinal parts(Fig-4) at 14th and 21st day post 
inoculation were also revealed by DAB stain for the 
Claudin in which there were marked colonic epithelail 
cells discohesion ,sloughing with superficial inflammatory 
infiltrate forming pseudomembrane indicating 
pseudomembranous colitis .Immunohistochemical 
study of the Claudine in the brain vessels revealed that 
there were complete intact cerebral vascular endothelial 
cells in the control group, while there were sites of 
absence of Claudine staining in the cerebral vessels 
with breakage of the endothelail cells Fig (Fig-5) .  
Table (1) 

Table (1) Score of Claudin down regulation

Period Duodenum Colon Brain

1st day - - -

3rd day + + -

7th day +++ ++ +

14th day ++++ ++++ +

21st day ++++ ++++ ++

v	

(-) No change (+) refer to Claudin down regulation where (+) in 25 cells , (++) in 50 cells , (+++) in 75 cells , 
(++++) in 100 cells / field 
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Figure (1) duodenum of the infected animals at 1st day post infection showed Normal interepithelial tight 
junction (NE) indicated by normal Claudin (NC) DAB stain ( dark brown intercellular deposits ) 500X 

Figure(2) : duodenum of the infected animals at 3rd day post infection showed superficial sloughing (S) of 
the epithelial cells due to destruction of inter-epithelial tight junction (DT) from both lateral sides of the cells 
(L) and the basal site (B) DAB stain 1250 X . 
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Figure(3) section of colon at 1st day post infection shows intact epithelial cells in both superficial mucosa 
and colonic glands revealed by intact epithelial tight junction (T) DAB 1250X 

Figure (4) A section of colon at 14th day post infection shows that the down regulation of epithelial tight 
junction was both in the superficial epithelium and the colonic glands .DAB stain 1250X 
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Figure (5) cerebrovascular endothelial tight junction which reveal (A) Normal endothelial cells (EN) of 
cerebral capillaries,sites of breakage between endothelial cells (BR) and extravasation of inflammatory cells 

(IN) to the brain parenchyma (B) &(C) DAB stain for Claudin of showed the 500X . 

Discussion

The results of the present , study revealed that 
sloughing and ulceration of epithelia lining intestinal 
epithelial in multiple sites along small and large intestine 
occur from destraction of intestinal epithelial junction 
proteins particularly claudin , similar in previous studies 
of (7, 8) reported that the immune – staining of the small 
intestinal and clonic Claudine revealed that there were 
no alteration in claudin of intestinal tight junction in 
mice experimentally infected with STEC in the ist day 
post infection but the main alteration and redistrbution 
of claudin start in 3rd post infection and continue 
diminished in the intercellular area but its expersion was 
increased intracellularly experiment . 

Results of the present study was also in consistent 
with (9) who reported that the immune fluorescent staining 
of the T48 cell culture for the tight junction proteins 
revealed reorganization of the claudin was observed 
as a complete fragmentation of the cell boundaries and 

focus formation also they reported that claudin -1 was 
lost from cell – cell contact sites , this change could 
be observed as the obsence of the brightly stained cell 
boundaries , indicating loss and / or redistrbution of 
claudin -1 ( 9,10) reported that the TJ protein alteration 
caused by STb may be due to actin rearrangement as a 
loss of organization in the perijunctional F-actin ring has 
been identified to be acritical event in the mechanism 
controlling transepithelial electrical transport ( TER) and 
paracellular permcabillity (10-12) decreasing (TER ) and 
increase permeability will be the cause of diarrhea and in 
the some time for systemic distribution of bacterial toxin 
with blood circulation reaching other organs in the body 

Results of immunohistochemistry in the present 
study revealed that separation of endothelial cells of the 
cerebral capillaries due to down regulation of the claudin 
in the cerebral endothelial tight junction ,these results 
in line with (13) who reported that animal models treated 
with stx -1 and Stx -2, (14) also develop neurological 
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symptoms and exhibit similar neuropathology .Stx 
-1 , Stx-2 binding sites was immunohistochemically 
demonstrated in small vessels and / or the subsets of 
some cells in the lesions , but not in the neurous (15) 
.A similar findings reported by (16) whom they found 
neurological manifestation have been occurred in 
rabbits experimentally infected with stx-2 in which the 
signs resulted from necrotic infarction , acute neuronal 
damage aggravated by sever endothelial injury and 
microvascular thrombosis . 

Conclusion

Shiga toxin cause marked down regulation of the 
claudin and disturb the structure and function of the tight 
junction in both intestinal cells and cerebral vascular 
endothelial cells 
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Abstract

The objective of this research study whether nanoparticles of gold (Au NP) and nanoparticles silver (Ag NP) 
have an effect on the yield of DNA from Mycobacterium tuberculosis (MTB) in this experiment when it was 
extracted DNA from MTB using gold and silver nanoparticles at different concentrations (l0μl, 50μl and 
100μl) then showed a significant impact on the yield of DNA, especially gold nanoparticles compared with 
DNA extracted without any of the nanoparticles.by Using a graph obtained from the REALTIME qPCR, 
which became very clear when the control sample (MTB without any nanoparticles) showed a high value for 
the Ct (cycle threshold), which meant that low quantities of DNA. While samples containing nanoparticles 
were low in Ct which meant a high yield of DNA was shown. Ct values also decreased when the concentration 
of nanoparticles increased, eventually we conclude from the above experiment that nanoparticles showed 
high yield of MTB DNA. These results are likely due the interaction of the nanoparticles utilized with the 
cell wall and cell membrane of bacterium, which has facilitated the yield of DNA. Further refinement can be 
to the above said method and the nanoparticles could possibly use as an effective component of Nucleic acid 
extraction kits for molecular diagnosis and research so that a superior yield is obtaine.

Keywords: gold nanoparticles; silver nanoparticles; MDA. 

Introduction

Nanotechnology is expectant to open new methods 
to stop disease using atomic scale tailoring of materials, 
between the most auspicious nanomaterials with features 
of antimecrobial are nanoparticles, which show evelated 
the activity of chemical because of their big surface 
to size ratio and crystallographic surface body (1). the 
examination of bactericidal nanomaterials is especially 
timely considering the recent elevated of novel resistant 
races of bacteria to the stronger antibiotics (2), This has 
propelled look into in the notable action of silver and 
gold particles and their mixes, including silver and gold 
nanoparticles. The measure of nanoscale Gold and Silver 
is expanding rapidly in purchaser items the capacity to 

combine these particles for an immense scope improves 
(3). Gold and Silver nanoparticles (NPs) are poisonous 
to microscopic organisms, and are starting at now used 
in everything from restorative devices to display socks 
and garments washers to hinder microbial development. 
Silver is a particularly poisonous overwhelming metal 
as it meddles with the electron transport chain and ties 
to DNA (4). Certain microscopic organisms has appeared 
to amass or accelerate silver into silver metal or other 
insoluble structure. Bactericidal lead of nanoparticles 
is ascribed to the nearness of electronic effects that 
are achieved because of changes in neighborhood 
electronic structures of the surfaces as a result of 
smaller sizes (5).Ionic silver determinedly associates 
with thiol gatherings of indispensable compounds and 
inactivates them, It has been prescribed that DNA loses 
its replication capacity once the bacterium are treated 
with silver ions (6). Two dimensional electrophoresis 
and proteins ID investigation of antibacterial activity of 
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silver nanoparticles have unveiled gathering of envelope 
proteins antecedents. Silver nanoparticles destabilize 
plasma layer potential and exhaustion of levels of 
intracellular adenosine triphosphate (ATP) by focusing 
on bacterial film bringing about bacterial cell death (7).

Mycobacterium tuberculosis: Mycobacteria 
are Gram-resistant (waxy cell wall), non-motile, 
pleomorphic poles, identified with the Actinomyces. 
Most Mycobacteria found in environments, for example, 
water or soil. By and by, a couple are intracellular 
pathogens of creatures and people. Mycobacterium 
tuberculosis, alongside M. bovis, M. africanum, and 
M. microti all explanation the contamination known as 
tuberculosis (TB) and are people from the tuberculosis 
species complex (6).Every individual from the TB 
complex is pathogenic, yet M.tuberculosis is pathogenic 
for people, anyway M.tuberculosis is pathogenic for 
individuals while M. bovis is commonly pathogenic for 
animals. There are known occurrences of this bacterium 
being found in the mummies of antiquated Egypt (7).

There are four imperative sorts of mycobacterium: 
Mycobacterium tuberculosis, which is the most 
unavoidable sort, mycobacterium bovis, mycobacterium 
africanum, and mycobacterium microti. This particular 
sort of minuscule living beings is interesting a direct 
result of the thicker degree of lipids on the cell divider 
(8). Given that, the Mycobacterium tuberculosis gram 
recolor is insufficient, the most ideal approach to know 
whether a patient has mycobacteria in his blood is 

to take a gander at it under a magnifying lens. Under 
(9). Mycobacterium tuberculosis disease transmitted 
through the sputum, which is also the primary spot 
that you can obviously perceive the contamination 
(10). Essentially having the microscopic organisms in 
your blood isn't sufficient to turn out to be sick be that 
as it may. Regularly, the microscopic organisms will 
be unmistakably conspicuous in the blood a long time 
before the injured individual shows any side effects of 
the dynamic tuberculosis. This inactive tuberculosis 
contamination, or LTBI, in like manner can't be 
transmitted to some other individual as the microscopic 
organisms are to a great extent kept up in granulomas 
which shield them from influencing the body (11). 

Materials and methods

Materials

Various concentrations of Au and Ag nanoparticles 
such as l0µl, 50µl and 100µl were used in the DNA 
extraction process of MTB culture cells. The extraction 
procedure was carried out as per the protocol explained 
and following materials were used:

●MTB culture cells( The MTB culture was obtained 
from the patient’s sputum, suffering from Tuberculosis).

● Nanoparticals: gold nanoparticle (Au NP) and 
Silver nanoparticle (Ag NP), in different concentrations 
( l0µl, 50µl and 100µl) of each one respectively,

Table1: Showing the product data of (Au ,Ag) Nanoparticles 

Nanoparticals 
Formula

Average Particle Size 
nm

Appearance 
Form CAS Number Purchased From

Au NP 50 nm Suspension 753645 Sigma-Aldrich Us

Ag NP 40 nm Liquid Yellow 730807 Sigma-Aldrich Us

• DNA extraction solution 

• Seegene Anyplex (MTB/NTM Real Time PCR kit). 

• Real Time PCR (Cepheid Smart Cycler).
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Methods

DNA quantification by real-time PCR:

In molecular biology, real-time polymerase chain 
reaction, likewise called quantitative continuous 
polymerase chain response (qPCR) or dynamic 
polymerase chain response is a lab procedure dependent 
on the PCR, which is use to enhance and at the same 
time measure a focused on DNA particle. For at least 
one explicit arrangements in a DNA test, Real Time-
PCR empowers both discovery and evaluation (11). 
The methodology follows the general guideline of 
polymerase chain response; its key component is that 
the enhanced DNA distinguished as the response 
advances progressively (12). Two normal strategies for 
identification of items continuously PCR are: (l) vague 
fluorescent colors that intercalate with any twofold 
stranded DNA, and (2) grouping explicit DNA tests 
comprising of oligonucleotides that are named with a 
fluorescent journalist which grants location simply after 
hybridization of the test with its correlative DNA target 
(13).

Quantification:

Real-time PCR can used to evaluate nucleic acids 
by two normal strategies: relative measurement and 
outright evaluation. Relative measurement dependent on 
inward reference qualities to decide crease contrasts in 
articulation of the objective quality. Outright evaluation 
gives the specific number of target DNA atoms by 
correlation with DNA norms. A usually utilized strategy 
for DNA evaluation by continuous PCR depends on 
plotting fluorescence against the quantity of cycles on 
a logarithmic scale. An edge for location of DNA-based 
fluorescence is set somewhat above foundation. The 
quantity of cycles at which the fluorescence surpasses the 

edge called the cycle edge, Ct. During the exponential 
enhancement stage, the grouping of the DNA target 
copies each cycle. Be that as it may, the productivity 
of enhancement is regularly factor among groundworks 
and templates (14). 

The cycle edge strategy makes a few presumptions 
of response component and has a dependence on 
information from low sign to-commotion areas of 
the intensification profile that can present significant 
difference during the information examination. To 
evaluate quality articulation, Ct of RNA/DNA separates 
the Ct for a RNA or DNA from the quality of enthusiasm 
from a housekeeping quality in a similar example 
to standardize for variety in the sum and nature of 
RNA between various examples. This standardization 
methodology is ordinarily called the ΔΔCt-strategy 
and grants examination of articulation of a quality of 
enthusiasm among various samples (15). Component 
based PCR measurement techniques as proposed, and 
have the bit of leeway that they don’t require a standard 
bend for evaluation. An expansion of this methodology 
incorporates a precise model of the whole PCR response 
profile, which takes into consideration the utilization of 
high sign to-commotion information and the capacity to 
approve information quality preceding analysis (16).

Procedure: 

The reaction mix was prepared according to the 
table2 below, 15µl of these mix reagents was added 
into each sterile vial. 5 µl of diluted DNA template 
(Mycobacterium tuberculosis DNA) was added into 
these vials. Water was added up to 25µl to all the 
vials. The PCR amplified product was analyzed by the 
obtaining graphs (Ct values) as it shown in the result.

Table2 showing the component and volume of the reaction mix

Component Volume (µl)

2 x Precision TM Master Mix 10 µl

TB Primer/Probe mix (BROWN) 1 µl

RNAse/DNAse free water (WHITE) 4 µl

Final Volume 15 µl
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Results

Table3 showing the gold nanoparticle (Au NP) and Silver nanoparticle (Ag NP), in different concentrations ( 
l0µl, 50µl and 100µl) of each one respectively with control sample and Ct value for all sample

Nanoparticle Conc.(µl) Ct Values

Au 10 17.10

Au 50 17.08

Au 100 16.73

Ag 10 17.66

Ag 50 17.54

Ag 100 17.12

Normal Control Nil 21.77

 

Figure1: The above graph obtained from real time PCR shows high Ct value (21.77) for control sample i.e. 
culture sample incubated without any nanoparticle. High Ct value corresponds to less amount of DNA.

 

Figure 2: The above graph obtained from real time PCR shows Ct value (17.66) for culture sample 
incubated with 10 µl of silver nanoparticle. Low Ct value corresponds to more amount of DNA compared to 

control. 
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Figure 3: The above graph obtained from real time PCR shows Ct value (17.08) for culture sample 
incubated with 50 µl of gold nanoparticle. Low Ct value corresponds to more amount of DNA compared to 

10  µl concentration of gold nanoparticle. 

Discussion

It is notable that nanoparticles of inorganic metals 
have solid antimicrobial impacts and numerous specialists 
are keen on utilizing these inorganic nanoparticles as 
antimicrobial operators The system of the inhibitory 
impacts of nanoparticles on microorganisms is in part 
known. A few examinations have revealed that the 
positive charge on the nanoparticle particle is vital for its 
antimicrobial action through the electrostatic fascination 
between negative charged cell fi lm of microorganism 
and positive charged nanoparticles. Conversely, Sondi 
and Salopek-Sondi detailed that the antimicrobial 
movement of silver nanoparticleson Gram-negative 
microscopic organisms was reliant on the convergence 
of Ag nanoparticle, and was fi rmly connected with the 
development of “pits” in the cell mass of bacteria (18). 
The antimicrobial impact of silver is subject to shallow 
contact, in that silver can repress enzymatic frameworks 
of the respiratory chain and change DNA blend. Thus, 
the mechanism of inhibition is not clearly understood. 
Since the observed Ct value in the samples where 
nanoparticles were used is low compared to normal 
values, there could be a possible effect of nanoparticle 
in the yield of DNA in MTB. This possible could be 
because of the interaction of the nanoparticles used with 
the cell wall and cell membrane of bacterium which has 
facilitated the yield of DNA. Further refi nement can be 
done to the above said method and the nanoparticles 

could possibly be used as an effective component of 
Nucleic acid extraction kits for molecular diagnosis and 
research so that a better yield is obtained.

Conclusion

In this experiment, when Au and Ag NanoParticles 
showed considerable effect on the DNA yield of 
Mycobacterium tuberculosis (MTB), especially gold 
nanoparticles. When DNA of MTB was extracted, 
using nanoparticles high yield of DNA was obtained 
when compared to the DNA extracted without any of 
nanoparticles. With the graph obtained from real time 
PCR it became very clear as the control (MTB without 
any nanoparticle) showed high Ct value i.e. 21.77 which 
means very low amount of DNA was obtained. Whereas 
for samples containing nanoparticle Ct values were 
low showing high yield of DNA. Further, the Ct values 
decreased when concentration of nanoparticles increased. 
When compared between Ag and Au nanoparticles, Au 
nanoparticles showed better result with low Ct value 
compared to Ag nanoparticle. In this experiment, gold 
nanoparticle was most effective at 100µl concentration 
with least Ct value i.e. 16.73. At last to conclude from 
above experimen it’s very clear that nanoparticles are 
showed high yield of MTB DNA.
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Abstract

This study aimed to isolate and diagnose Salmonella typhi by flic gene and investigated the presence of 
blaTEM1 gene by using PCR technique and electrophoresis systems in Najaf Province includes 40 clinical 
specimens blood for both sexes with an age ranged between )5-60) years old .The study result by using a flic 
gene was detected in 30 of the 40 isolates of S. typhi isolated from typhoid patients , which was conducted in 
the diagnosis of bacteria concluded that the technique PCR are the most sensitive in the detection of S. typhi 
compare with other way, blaTEM-1 was detected in 16 of the 40 isolates from S.typhi . The conseder the bla TEM 
gene encoding TEM-1 b-lactamase is think to give resistance only to penicillins and early cephalosporins; 
thus , the spectrum resistance of TEM-1 descendants may extend to second, third and fourth-generation 
cephalosporins. 

Keyword: Clinical cases; PCR; health diagnoses; S.typhi, typhoid ,bla tem1 .

Introduction

Typhoid fever is an acute, potentially fatal systemic 
disease caused via Salmonella enterica serovar typhi , 
paretyphi, pathogens only precise to people. S.typhi is a 
genus of rod formed gram-negative enterobactereaceae 
that cause fever typhoid (1) . This pathogen has develop 
marked mechanisms for persistence in its host that 
assisted to include its transmission and survival. S.typhi 
can be transmitted via ingestion of water or food 
contaminated via urinary carriers excreting S. typhi 
(2). PCR have been arise as a salutary process for the 
diagnosis of several diseases infectious lately. value 
diagnostic is important precisely wherever the a long 
period cultivation or little load bacterial . PCR the test 
consistent in the diegnosis & the administration of the 
illness typhoid (3).

Methods and Materials 

The study was done at Laboratories of Molecular 
and Bacteriology in Departmant of the Biology , Faculty 
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of Sciences, University of Kufa , Iraq.

Specimens collection and bacterial identification 

A total of 40 samples were collected from blood 
with clinical suspicion of typhoid fever in Al- Najaf 
provenance, was involved the study fundamental, of 
contenuous rise-grade fever with temperature medium - 
38°C . The duration median of disease at consultetion at 
6 days (about 6 to18 days) (4).. 

Blood sample was collected from patients , four ml 
of blood venous fresh samples was collacted of doubtful 
typhoid patients via syringes sterile. The blood was 
delivered in to screw cupped having 30 ml of brain heart 
infusion broth and placed in bact/alert 3D apparatus for 
a week .If positive sample , each sample was protected 
utilizing the process direct of inoculation on culture of 
discerning means namely MacConekey, Blood ,XLD 
and S.S agar thereafter, inoculated at 37°C for 18 to 24 
hr (5). 

DNA Extraction

Genomic DNA was extracted via utilizing the 
extraction commercial method(Genomic DNA promega 
Kit ). 

DOI Number: 10.37506/ijfmt.v14i4.11836
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Molecular Identification

The PCR assay was performed to detect the bla-tem1 
gene and flic gene for identification of Styphi as appear 
in table2 This primers were designed via Alpha DNA 
company, Canad as in table (1) . the produces amplified 
ware curtained utilizing 1% agarose gel electrophoresis 
to assessment the size produces for PCR . The gel was 

tainted with 10mg/mL of 4 µL bromide ethidium (Sigma, 
USA) and it run at 80v for 1.5h. A single band observe at 
the position desired on ultraviolet light transellumintor 
(Cleavar, UK); bands were photogrephed utilizing 
documentation gel method (Cleaver, UK). A 100bp and 
50bp ladder (Bionaer, Korea) was utilized to quantity 
the Mwut. of amplified produces (6).

Table (1): Primers utilized in the study  

type Primer Primer target Primer sequence Amplicon 
size Reference

Flic-d Flic-d
F- ACTCAGGCTTCCCGTAACGC
R-GGCTAGTATTGTCCTTATCGG 763 (6)

blaTEM-1 
blt

F-CCCCTATTTGTTTATTTTTC
R-GACAGTTACCAATGCTTA 

962
(6)

Table (2): PCR program of flic-d and bla TEM-1 primers that apply in the thermocycler 

Gene Primary 
denaturation

Number of 
cycles Deneturation Annaeling Extansion Final extansion

Flic-d
95 Cº for
5minute

35
95 Cº for

30sec.
55 Cº for

30sec.
72 Cº for
40minute

72Cº for
5minute.

blaTEM-1 
94 Cº for
5 minute.

32
94 Cº for
1 minute

51 Cº for
1 minute

72 Cº for
1minute.

72Cº for
7minute.

Results and Discussion

This study was conducted on 40 sample from 
typhoid blood of doubtful patients through the interval 
since Dec.2015 to Sep.2016. indicated the results that 
clinical sample were 40 sample. 

The diagnosis clinical depended on the existence, 
of several symptoms like nausea , headache ,anorexia 
, fever and vomiting , discomfort abdominal with 
constipation and diarrhea for 6-18 days.              

In 40 patients, 30 (75%) were male and 10(25%) 
were female as in figure(1). Males were found to be 
more infected than females. The result is similar to extra 
results of study (7) and Diyala (8). This might be because 
most males were out-doored and from this point of view 
they could be regarded as food eating and handing or 
contact with other patients.  .        

Butler (2001) the utmost exposition of male to 
polluted, food and water out - side the home may be part 
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of higher rate of contagion between this population(9). Fever typhoid is an contagion caused foremost via S. typhi and 
is conveyed by the oral route or the consumption of polluted, eggs , poultry , meat and milk (10).            

Figure(1): Distribution of infected patients according to sex      

The patient’s age ranged from (5-60) years old. The age scattering patients appear in fi gure (2). The top incidence 
between about (41-50) and (51-60) age group 2% and 2% respectively, while the top incidence was between the (11-
20) age group (54%) and (21-30) age group (20%).The disease affects all ages, 8(8%) of the study specimens was in 
the age group of 5-10 lead to S. typhi contagion between children due to the immature immune method . 

These results are similar to the previous studies of (11;8). This perhaps due to the mobility, exhaustion of unsanitary 
food and water in colleges and school (12) While few cases were in age groups (41-50) and (51-60) years old related 
to frequent boosting of immunity .

Figure(2):Distribution of infected patients according to age and gender 

Salmonella typhi confi rmation use PCR

The technique of the Polymerase chain reaction for 
S. typhi clinical isolates detected with product 763 bp 
that exemplify the fl iC gene as appear in fi g. (3) .In theis 
study, used PCR to reveal fl iC gene as 30(75%) isolates 

positive result .This result is associated with Khan 
et.al.,(2012) who found due to 80 cases doubtful ty fever 
phoid , detect (fl iC-d) via PCR in 56 (70%) cases which 
agreement at similar effect of study done in Bangladash 
wherever PCR was positive in 88.7% of cases doubtful 



1970      Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4

fever typhoid .The rate positivity of PCR is 65%- 71.9% in several studies (13). A fl agellum has 3 basic kind: the 
farthermost and longestkind is a fi lament which included about 20,000 subunits protein of a single protein called 
(Flic) with a Mwut. of 50 to 60 KDa (14). The gene fl iC-d encode for the synthesis of H (fl agellar) antigen. This antigen 
form the basis of classifi cation for Salmonella via Kauffman– White scheme (15-16). in the study useing utmost gene 
fl agellin as a molecular technique for discovery of Styphi in clinical sample. The method alternative wherever Via B 
region is targeted give the result positive false caused by the existence of this sequence in S. Paretyphi . Flagelle are 
thin, appendages rigid of bacteria, and structures bactereal locomotive (17).

Figure (3): PCR amplifi cetion produces of S.typhi isolates that amplifi ed with fl iC gene primers with produce 
763 bpLane (L), DNA size molecular marker (100-bp ladder), 20 specimen appear results positive with fl iC 

gene 

Molecular Detection of (ESBLs) Producing 
Isolates

S.typhi isolates were further investigeted to limit 
the occurrence and kinds of (ESBLs). However, only 
gene in the families of TEM was observed in the 
found study. The (blaTEM-1) was detected via PCR 
technique as in fi g. (4). Revealed results the 16(40) 
isolates ,S.typhi transmit blaTEM-1 genes. Other study 
these genetic elements are either chromosomal and/or 
extrachromosomal in the form of plasmids. The present 
study was conducted to investigation of the presence 
antibiotic-resistance genes(18). Ampicillin resistance 
in salmonellae may be due to enzyme βlactamase that 
breaks down the structural B- lactam of penicillin ring 
and derivatives the synthetic .The property of stability 
to many bacterial Blactamase increased with the later 
generation of Cephalosporins. These enzymes are most 
usually produced via Klebsiella spp and E.coli. but too 
occur in other bacteria gram negative like Salmonella, 
Citrobacter, Pseudomonas aeruginosa ,Proteus, Shigella 

dysentriae etc.. Though not all S. typhi isolates were 
ESBL reproducer but presence of TEM-1 (encoded via 
blaTEM-1) have been described to have clinical inclusion 
because the Blactamase is known, as the progenitor to 
many spectrum-extended Blactamases and inhibitor-
resistant Blactamases .Mechanisms of resistance include 
not only production of ßlactamases, but also alterations 
in (PBPs) and reduced entry and effl ux active of the 
antibiotic.

Although most of the strains of Salmonella , P. 
mirabilis, and Shigella so apted to ampicillin when utilizer 
in the early 1960s, and percentage increasing of the 
kind is resistant now. strains the resistant of Salmonella 
(plasmid mediated) had been recovered with increasing 
frequency in several the world. regrettably, ampicillin is 
hydrolyzed easily via spectrum broad ßlactamases and 
found with frequency increasing in isolates clinical of 
these bacteria gram-negative . In salmonellae, ampicillin 
resistance is maybe due to tem-β-lactamase (18.
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Figure (4): PCR products expansion of Styphi isolates that expand with blaTEM1 primers gene with 
produce 962 bpLane (L), DNA size molecular sign (50-bp ladder), Lanes (1 to16) appear the results positive 

with blaTEM1 gene, Lanes (17,18,19,20,21) show negative results with blaTEM1 gene. 

Conclusions

1-S.typhi been recognized as a major public health 
problem,especially among typhoid patients.

2-High prevalence of ESBL producing S.typhi 
isolates were detected 

3-The gene FliC-d was a specifi c gene for disclosure 
ofS. enterica serovar typhi among via the laboratories 
diagnostic. 
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Abstract

Background: Toxoplasmosis is regarded as one of the most important global life-threatening diseases in 
immune-compromised people. The intracellular protozoon Toxoplasma gondii is the causative pathogen of 
toxoplasmosis. Aim of this study is to investigate the possible association between T. gondii infection and 
breast cancer (BC) in Iraqi women, also to assess the effect of T. gondii on interleukin 10 (IL-10) of the 
immune response. By ELISA method, blood samples from 81 women with breast cancer and 60 apparently 
healthy women have been examined for presence of anti-toxoplasma antibodies, also the levels of serum 
IL-10 were estimated in these subjects. Results showed that women with BC had the highest prevalence 
rate of toxoplasmosis. The anti- T.gondii antibodies was 38.27% for IgG and 4.93% for IgM, while in 
the control group it was 26.66% and 0.0% respectively, with no significant difference for IgG (P =0.148) 
and IgM (P = 0.081). A highly significant difference was found in the level of IL-10 between BC women 
with toxoplasmosis (10.24%) and BC women without toxoplasmosis (3.6%). These findings suggest that 
incidence rate of T. gondii infection is higher in breast cancer women and higher level of IL-10 than their 
cross-matched control subjects. Therefore, we recommend the inclusion of a screening test for toxoplasmosis 
and the level of IL-10 in BC patients as in their routine workup.

Keywords: Breast cancer, ELISA, interleukine-10, Iraq, Toxoplasma gondii 

Introduction

Toxoplasma gondii is an obligate intracellular 
coccidian parasite widely distributed in the world (1). 
In immunocompetent individuals, the infection with T. 
gondii is generally controlled by the immune system and 
often pass unnoticed, however, it is life threatening in 
the immunocompromised individuals (2,3) . Symptoms of 
the infection often involve cancer patients (3) .

The parasites are linked to various cancers, which 
may interfere with the host cell’s genetic machinery and 
may result in immune system impairment and chronic 
inflammations (4,5) .

Toxoplasmosis is regarded to play an important role 
in malignancy induction and must be further investigated 
as a probable oncogenic pathogenic agent to human-
beings (6).

Many studies indicated that seroprevalence of 
toxoplasmosis is significantly higher in cancer patients 
having chemotherapy including breast cancer, HIV/
AIDS and organ-transplant recipients than non-cancer 
patients (7- 9).
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The most common malignancy in women is breast 
cancer (10,11) . Breast cancer is one of the most warning 
to females health issues in Iraq, as it is the main cause 
of women’s mortality after cardiovascular diseases, 
with a mortality rate of 23% (12). Despite new diagnostic 
and treatment options, 30% of women diagnosed with 
invasive breast cancer will develop metastatic disease 
(13) ; therefore, early detection is critical for patient 
survival. Development of new therapeutic strategies and 
prognostic methods could be assisted by measuring and 
interpreting Th2 cytokine levels in BC patients (14). 

The role of IL-10 in breast cancer is controversial as 
a result of various IL-10 studies in breast cancer (15,16) . 
It has been shown to exhibit both tumor promoting and 
-inhibiting properties (17), it inhibits the pro-inflammatory 
functions of antigen-presenting cells (APCs) through 
expression of antagonizing costimulatory molecules. Its 
low expression is associated with poor survival outcome 
(18). 

The prevalence of toxoplasmosis among Iraqi 
cancer women has not been adequately studied. So, 
in our work, we aimed to find the possible correlation 
between toxoplasmosis and breast cancer, also to assess 
the effect of T. gondii on the levels of IL-10.

Materials and Methods

The current cross-sectional study was performed 
over the period from February 2019 to November 2019 
on blood samples collected from a total of 141 subjects.

The all patients were females recruited from the 
oncology teaching hospital in the medical city hospital 
and Emamayn Al-Kadhimayn medical city in Baghdad, 
after approval of University of Baghdad/ College of 
Pharmacy ethical committee and with their consent 
in participating in the study. The patients and healthy 
(control) women have been of different geographic 
residencies and different age groups, ranged between 19 
-70 years old. The mean ages were 44.5y. and 43.2y. 
respectively..

From all the study groups (patients and controls), 
5 ml of venous blood were collected in plain tubes, and 
centrifuged for 5 minutes at 3000 rpm to obtain serum 
which was placed in two Eppendorf tubes and stored at 
-20º C. 

To find the possible correlation between 
toxoplasmosis and BC by examining the seropositivity 
rate of the anti-T. gondii antibodies, participants were 
divided into two groups:

• Group [1]: includes 81 BC women (treated with 
chemotherapy).

• Group [2]: composed of 60 healthy subjects 
who have no malignancy (according to clinical 
examinations).

The enzyme immunoassay technique was used to 
detect IgG and IgM levels with the Biorex diagnostics 
LTD (Antrim technology park, UK) kit.

To estimate the role of IL-10 in Iraqi breast cancer 
women, participants were further divided into four 
groups:

• Group A: patients having breast cancer and 
have T.gondii infection.

• Group B: patients having breast cancer and not 
have T.gondii infection. 

• Group C: apparently healthy individuals 
not known to have malignancy and have 
T.gondii infection.

• Group D: apparently healthy individuals 
not known to have malignancy and not have 
T.gondii infection (referred to as control group).

The serum IL-10 levels were measured by using 
the Enzyme–linked immunosorbent assay (ELISA) Kits 
from Elabscience, Chinese company.

Statistical Analysis

In this study, the Chi-square was used to compare 
between percentages, and the least significant difference 
(LSD) test was used to compare between means. The 
comparison of significance (P-value) in any test was: 
S= Significant (P<0.005). HS= Highly Significant 
(P<0.001). NS= Non Significant (P>0.005). 

Results

IgG & IgM Toxoplasma antibodies determination

The results showed that the positivity rate of T. 
gondii IgM and IgG antibodies was higher in patients 
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in comparison with the control group women. The prevalence rate of anti- T.gondii antibodies was 38.27% for IgG 
and 4.93% for IgM in BC women included in our study. The positive cases for IgM were positive for IgG antibodies 
concurrently. The control group showed 26.66 % and 0.0 % in the same order of anti- T.gondii antibodies (Table 1), 
with no statistically significant difference for IgG (P =0.148) and IgM (P = 0.081).

Table 1: Distribution of anti-T. gondii antibodies using ELISA method in breast cancer patients and healthy 
females. 

anti-Toxoplasma 
antibodies

Breast cancer women (n=81) Healthy women (n=60)

Chi-square P-valuePositive No. 
(%)

Negative No. 
(%)

Positive No. 
(%) Negative No. (%)

IgG 31 (38.27) 50 (61.72) 16 (26.66) 44 (73.33) 2.089 0.148

IgM 4 (4.93) 77 (95.06) 0 (0.0) 60 (100.0) 3.049 0.081

IgG+ IgM 4 (4.93) 77 (95.06) 0 (0.0) 60 (100.0) 3.049 0.081

The mean difference is significant at the 0.05 level. 

The mean titers of anti-T. gondii IgG antibody in groups 1 and 2 were 32.6 IU/mL and 22.5IU/mL, respectively, 
with no significant differences in mean titers between the studied cases. The current study recorded a higher 
seroprevalencerate of toxoplasmosis in women with BC.

Moreover, in the 4 positive women for T. gondii, cancer was metastasized to liver and bone. The IgG titers ranged 
between 19.4 and 44.6 IU/mL, with one of the cases being positive for IgM and IgG antibodies, simultaneously, and 
her cancer was metastasized to lung in addition to liver and bone.

Estimation of the level of IL-10

Considering serum IL-10 concentrations for BC patients infected with toxoplasmosis, the mean value was higher 
than other groups (35.03 pg/ml), as shown in Fig.1. 

Figure (1): serum levels of IL-10 in studying groups according to T.gondii infection 



1976      Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4

Such difference was highly statistically significant (p value < 0.001) as shown in table 2. Non significant 
difference was appeared in the relation of control group with toxoplasmosis and BC group without toxoplasmosis 
(table 2).

Table (2): IL-10 serum levels in studying groups according to toxoplasmosis infection 

Multiple comparisons dependent 
variable LSD

Groups Number Mean ± S.E.(pg/ml) of IL-10 groups p- value

Control Toxo - 44 15.01 ± 0.72

Control Toxo + 0.000*

BC Toxo - 0.000*

BC Toxo + 0.000*

Control Toxo + 16 26.05 ± 2.20

Control Toxo - 0.000*

BC Toxo - 0.105

BC Toxo + 0.000*

BC Toxo - 50 22.92 ± 0.61

Control Toxo - 0.000*

Control Toxo + 0.105

BC Toxo + 0.000*

BC Toxo + 31 35.03 ± 1.79

Control Toxo - 0.000*

Control Toxo + 0.000*

BC Toxo - 0.000*

*. The mean difference is significant at the 0.05 level. 

Discussion

It is assumed that when people previously get 
infected with chronic toxoplasmosis and are then infected 
with any type of cancer, there will be a high possibility 
of the reactivation of latent infections together with the 
opportunity of that cancer to become high and more 
aggressive (19,20) .

Current study investigated the seroprevalence rate of 
T. gondii in breast cancer women in order to find out any 
possible association between this infection and breast 
cancer. It have shown that women with BC have higher 
rate of both IgG and IgM antibodies for toxoplasmosis 
infection than do no BC women, but with non-significant 

difference, as shown in table 1. Although, T.gondii has 
been considered as an opportunistic infection, there 
was no association between a history of Toxoplasma 
infection and breast cancer..This finding was in line with 
previous studies in Iran (21,22) , but in contrast with the 
studies done in Egypt and China, which found a highly 
significant deference between the two groups (23,24) . 

To control and clear up parasitic infections, human’s 
immune system plays an essential roles (25). The present 
study found that women with toxoplasmosis in case of 
presence or absence of BC, were secreted higher amounts 
of IL-10 than did the groups with no toxoplasmosis 
(table 2 and figure 1). However, the group of BC women 
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with toxoplasmosis showed higher level of IL-10 than 
all other groups with highly significant difference.

IL-10 has the ability for deactivate macrophage 
deactivation, IFN-γ induction by T. gondii as well 
as intracellular parasite survival facilitation. IL-10 
can induce immune suppression during Toxoplasma 
gondii invasion, which is useful for the parasite and its 
host (26) . The elevated IL-10 levels in toxoplasmosis 
patients may be attributed to the parasite’s ability to 
TH2 cytokine enhancement (27), or to induction of the 
products secreted at the stage of cell lysis by tachyzoites 
for the differentiation of naive B cells to IL-10-producing 
B regs (28).

Interleukins are confirmed to be able to contribute 
in BC proliferation, establishment and migration (29) 
. IL-10 acts as prognostic factor and even determines 
the survival rate of breast cancers (30). Moreover, gene 
polymorphisms of IL-10 may determine the susceptibility 
for breast cancer (17).

This study has limitations, such as the small sample 
size, and no information was available at the time of 
first T. gondii infection and cancer induction among 
the studied cases. This study suggested that further 
studies should be performed to establish any association 
between T. gondii and breast cancer. 

Conclusion:

Present study found higher rates of T.gondii 
seropositivity and highly significant difference in the IL-
10 levels in BC women compared with healthy women. 
Therefore, we recommend the inclusion of a screening 
test for toxoplasmosis even it was non significant 
association and use the IL-10 as a laboratory tool 
which may serve as complementary tumor marker and 
contribute to the differential diagnosis in BC patients.
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Abstract

Background: Stroke is a main cause of death and adult long-term disability worldwide, and stays as an 
enormous burden for society due to lack of illustrated etiology and effective treatments. Aim: the present 
study was conducted to investigate the association of CD14 genotype and plasma levels of soluble(s) CD14 
with risk of ischemic stroke. Methods : A total of 40 patients with ischemic stroke were included in the study 
who were admitted to hospital from the period between March to August 2019, and other groups consist 
of 40 apparently healthy individuals. A five ml of blood samples were collected, 2 ml of each sample for 
polymerase chain reaction amplification and detection of CD14 technique. The remaining (3ml) for CD14 
monocyte count by Flow cytometry technique. Results: CD14 C(-260)T genotype was not significantly 
associated with increased risk of IS (P= 0.367). However, sCD14 plasma levels were higher in subjects with 
TT genotype compared with those with CT or CC genotype (P= 0.013). The count of CD14 Monocytes, 
in Ischemic Stroke patients was significantly higher than that of healthy control group. Conclusion: a 
significant correlation between CD14 genotype and sCD14 levels were higher level in subjects with TT 
genotype compared with those with CT or CC genotype. 

Keyword: Ischemic Stroke, CD14, sCD14; blood Levels; health; long-term disability 

Introduction

Stroke is a main cause of death and adult long-
term disability worldwide, and stays as an enormous 
burden for society due to lack of illustrated etiology 
and effective treatments(1). Annually, approximately 
800,000 people in the United States have a stroke, 
and 130,000 die(2). It has accounted for nearly 5.7 
million deaths worldwide, and 87% of these deaths 
occur in low and middle-income countries(3). Ischemic 
stroke (IS) accounts for 85% of overall stroke and 
its pathophysiology are regulated by a combination 
of lifestyle, environmental, and unclear genetic risk 

factors(4). According to the report from the Centers for 
Disease Control and Prevention, given in 2013 mortality 
from stroke was the fourth leading cause of death in the 
United States in 2008. Therefore, it is important to know 
the reason for this social burden so that safe and effective 
therapeutic treatment that could be given at medical 
services would improve the outcome of millions of acute 
stroke patients(5). Cluster of differentiation 14 (CD14) 
acts as a multifunctional high-affinity receptor for the 
binding of endotoxins, lipopolysaccharides (LPS), and 
other bacterial wall components that are involved in 
primary immune and inflammatory responses(6), which 
is an important glycoprotein expressed as membrane 
CD14 on the surface of monocytes, neutrophils, 
and macrophages and soluble CD14 (sCD14) in the 
serum(7). CD14 transfers the LPS and other bacterial 
signals through the LPS-binding protein/CD14/myeloid 
differentiation factor 2 (MD-2)/Toll-like receptor (TLR) 
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4 complex(8). This multi-molecule complex triggers 
cascade signal amplification and activates innate host 
defense mechanisms, thereby promoting the release of 
cytokines and increase in antigen presentation, which 
stimulate an immune response(9). CD14 gene located 
on chromosome 5q23-31, which encodes a 55kDa 
glycoprotein with 375 amino acids(10). The CD14 gene 
contains several polymorphic sites, of which rs2569190 
(C-260T, sometimes referred to as C-159T) is the most 
common polymorphism locus in the promoter region 
of the CD14 gene(11). CD14 gene (rs2569190) has 
been associated with differential expression levels of 
CD14 in monocytes and macrophages. Moreover, in 
atherosclerotic disease, the T allele of–159C/T has been 
suggested to affect circulating levels of soluble CD14(12). 
In 2000, Ito et al., (13) conducted the first case–control 
study and reported that rs2569190 C/T polymorphism is 
not associated with IS susceptibility. Wu et al.,(10) also 
suggested no significant associations between CD14 
rs2569190 C.T polymorphism and IS risk. 

Materials and Methods

The current study was carried on 40 patients (18 
males, 22 females) age range between 45-85 years 
from March to August2019. Other groups consist of 40 
apparently healthy individuals (20 male and 20 female) 
without any history of systemic disease were clinically 
considered as healthy also included in this study as a 
control group. We excluded patients with hemorrhagic 
stroke, stroke associated with surgery, severe trauma 
or organ ischemia. A five ml of blood samples were 
collected by vein puncture using disposable syringes 
under aseptic technique 2 ml of each sample were 
transferred into with EDTA tube and immediately 

frozen at -20 C till further use to avoid repeated thawing 
and freezing for polymerase chain reaction amplification 
and detection of CD14 (RFLP-PCR) technique. The 
remaining (3ml) were transferred into tube with EDTA 
maintained at room temperature until analysis sample at 
same day for CD14 monocyte count by Flowcytometry 
kit for Thermo Fisher/ Bioscience™ USA. This study 
was in agreement with ethics of Al-Diwaniya Teaching 
Hospital and verbal informed consent was obtained from 
all participants. 

Results 

Distribution of CD14 C( 260)T polymorphism was 
detected by RFLP-PCR technique, at this locus there 
are three genotypes, CT,CC and TT with band sizes 
360/204/201/156 bp, 204/201/156 bp and 360/201 
bp respectively, table (1), figure (1). The genotype 
distribution had no deviation from Hardy-Weinberg 
equilibrium in all study groups and agree with the reports 
of Xu et al(14). Both groups were comparable in mean 
serum concentration CD14 expression table (2). Mean 
serum concentration of CD14 expression in ischemic 
stroke patients was significantly higher than that of 
healthy control 3.91±2.3versus 1.906±4.16 and P-value 
was (P < 0.001). Figure (2 and 3) showed the flow 
cytometric analysis of CD14 expression on Monocyte 
cells in ischemic stroke patients (A) and healthy control 
(B). Mean soluble CD14 levels were statistically 
significantly higher in patients bearing the TT genotype 
(p=0.013) compared with heterozygotes (CT) and those 
homozygous for the CC genotype, and this indicate 
significant correlation between soluble CD14 levels 
(pg/ml) and CD14 Polymorphism in patients with IS, 
table(3). 

Table (1): Distribution of CD14 (−260C/T) Genotype and Alleles Frequency

Genotype
Controls
(n=40)

Patients
(n=40) 

OR

95% Confidence 
interval

p PF
 

EF
Lower Upper

CD14 
C(-260) T

N. % N. %

CT 15 37.5 18 45 1.466 0.3002 1.7915 0.496 …… 0.141

CC 18 45 12 30 0.632 0.7612 4.7878 0.026 0.285 …..

TT 7 17.5 10 25 1.273 0.2150 1.8835 0.041 …… 0.190
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Overall P value 0.367

Alleles Frequency

C 51 63.75 42 52.5 0.795 0.3451 2.9957 0.149 0.204 ….

T 29 36.25 38 47.5 1.256 0.3338 1.1833 0.149 …. 0.204
 

Figure (1): Agarose gel electrophoresis image that show the RFLP-PCR product analysis of CD14 −260C/T 
polymorphism by using HaeIII restriction enzyme. Where M: marker (1500-100bp), lane (CC) wild type homozygote 
products were digested by restriction enzyme at 204bp, 201bp and 156bp bands, lane (TT) mutant type homozygote, 
the products were digested by restriction enzyme into 360bp and 201bp bands. So that (C/T) heterozygote was 
showed as 360bp, 204bp, 201bp and 156bp bands. 

Table(2):The compassion between the study groups regarding CD14 expression

Patients Healthy control P value

Range (0.49- 7.9) (0.48- 4.2)

0.001
(S)

Mean 3.91 1.906

SD 2.3 4.16

SE 0.36 0.65

N 40 40

Cont... Table (1): Distribution of CD14 (−260C/T) Genotype and Alleles Frequency
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Table (3): Correlation between soluble CD14 levels (pg/ml) and CD14 C(-260) T  genotype in patients with IS

CD14 genotype

CT 
Genotype

CC
Genotype

TT
genotype

CD14  conc.pg/ml F P

Range ( 0.55 - 7.9 ) (0.49 – 6.7 ) ( 1.18 – 7.8 )

4.85
0.013

(S)

Mean 2.73 3.43 5.5

SD 2.30 2.30 2.15

SE 0.54 0.66 0.68

N 18 12 10

 

 

Figure (2): Results of Flow cytometry Analysis for CD14 detection on Monocytes of patients (APC 
(Allophycocyanin (Red color), FSC-H (Forward Scatter Height) and SSC-H (Side Scatter Height). 

  

Figure (3): Results of Flow cytometry Analysis for CD14 detection on Monocytes of healthy control (APC 
(Allophycocyanin (Red color), FSC-H (Forward Scatter Height) and SSC-H (Side Scatter Height). 
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Discussion

Numerous studies have demonstrated the role of 
inflammatory markers in influencing cerebrovascular. 
Further, it has been seen that difference in distribution of 
inflammatory gene variants might increase or decrease 
the susceptibility to stroke attack(14). CD14 is another 
gene involved in inflammatory pathway. The C-260T 
(rs2569190) polymorphism is present in the promoter 
region of the gene and has been associated with 
differential expression levels of CD14 on monocytes/
macrophages(15). Overall, the present result indicate 
no significant association between CD14 (−260C/T) 
polymorphism and risk of ischemic stroke (p=0.367). 
The possible explanation may be that CD14 rs2569190 
C/T polymorphism is not involved in ischemic stroke 
susceptibility directly but plays a pathogenic role in 
synergy with other abnormally expressed proteins or gene 
polymorphisms(10). Our results agree with Ito et al(13); 
Xu et al(16), which investigated whether rs2569190 C/T 
polymorphism contributes to a disposition to ischemic 
stroke and did not find any significant association 
between rs2569190 C/T polymorphism and ischemic 
stroke susceptibility.

The results of present study showed high frequency 
of (TT) genotype among patients when compared to 
healthy controls, these result identify (TT) genotype 
is associated with increased risk of ischemic stroke 
with statistically significant (P=0.041). and may be 
considered as the etiological factor for IS. The results 
of present study consistence with result of Lichy et 
al(17), which found that the TT genotype is associated 
with a risk of the stratified micro- or macro-angiopathic 
ischemic stroke. Moreover, the present result revealed 
frequency of allele C was more in healthy control 
compared to ischemic stroke patients. Also showed that 
(CC) genotype frequency in patients (30%) lower than 
in healthy controls (45%) and this results agree with 
results Park et al(18), which found that (CC) frequency 
in patients (15.2%) lower than controls (23.2%). So CC 
genotype and C allele may be considered as a preventive 
fraction to give a protection from IS.

The present study revealed that the level of immune 
markers (CD14) became significantly increased among 
cases with ischemic stroke (3.91± 2.3pg/ml) when 
compared with healthy controls (1.906± 4.16 pg/ml), 

these results indicate significant association between 
Monocytes (CD14) and ischemic stroke (p<0.001). 
Monocytes are characterized by the expression of 
several clusters of differentiation, such as CD14 in 
human(19). The authors have analyzed the potential 
role of monocytes in the development of the pathology 
of ischemic stroke(20). Several studies have indicated 
that due to the breakdown of tissue, numerous danger-
associated molecular patterns (DAMPs) are generated 
by the brain to induce this type of immunosuppression, 
which eventually results in stroke-associated infection 
(SAI) with increased mortality(21). Following ischemic 
stroke, microglia, which are brain resident macrophages, 
are activated and circulating immune cells, such as 
monocytes, neutrophils and lymphocytes are recruited 
to injured site(22). There may be specialized roles for 
those monocyte subsets in stroke pathophysiology and 
they might become targets for therapeutic intervention 
if their mechanisms are more precisely elucidated(23). 
Our results agree with Klimiec et al(24), which found 
that high levels of plasma sCD14 are reported in patients 
with ischemic stroke compared to heathy control (1330 
[1140–1500] vs 1070 [921–1220] ng/mL, p<0.001) and 
these level closely associated with the risk of death and 
Mendel et al(25), who showed high CD14 levels may be 
associated with vascular endothelial cell damage, which 
facilitates atherosclerosis formation and increases the 
risk of ischemic stroke subsequently. 

Results showed significant correlation between 
soluble CD14 levels (pg/ml) and CD14 Polymorphism 
in patients with ischemic stroke (p=0.013), were we 
found higher soluble CD14 levels in the TT genotype 
(5.5± 2.15 pg/ml) as compared with CT or CC genotype 
(2.73± 2.3 pg/ml and 3.43± 2.3 pg/ml respectively). The 
polymorphism C260T of the CD14 promoter has been 
shown to increase transcriptional activity. This enhanced 
transcriptional activity has been associated with higher 
concentrations of sCD14(26). A potential functional role 
of rs2569190 on CD14 has been suggested as it alters 
a Sp1 transcription factor binding site and modulates 
the activity of promoter(27). The T allele of rs2569190 
decreases the strength of the bond between the CD14 
promoter GC box and Sp consensus sequence, changes 
the transcriptional capacity, and increases the protein 
expression level of CD14(28). Our results agree with 
results of many previous studies which had suggested 
that the CD14 (rs2569190) polymorphisms will increase 
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sCD14 levels in homozygous carriers of T allele(29)(30). 

Conclusions

Our results do not confirm an independent 
and clinically relevant relationship of CD14 gene 
polymorphism with risk of IS. Patients who undergone IS 
showed a higher level of CD14 expression than healthy 
control. In this study we found a significant correlation 
between CD14 genotype and sCD14 levels were higher 
level in subjects with TT genotype compared with those 
with CT or CC genotype.
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Abstract

The study aimed to identify the aqueous and alcoholic extract of Cyperus esculentus tubers in affecting 
human breast cancer (MCF-7) Michigan Cancer Foundation,preliminary diagnosis chemical groups in these 
extracts showed the presence of (Tannins, Terpenoids, Resins, Steroids, Flavonoids, Alkaloids, Glycosides 
and Phenols). The effect of cellular toxicity of crude aqueous and alcoholic extract of Cyperus esculentus 
tubers in vitro was tested in human breast cancer cells (MCF-7) through the use of six concentrations 
(midterm scares) (31.25,62.5,125,250,500,1000 ) μg /mL and for periods of exposure (24, 48, 72) hours. 
Using the MTT Test. The study found that there is a toxic effect of the crude aqueous and alcoholic extracts 
of the grain of Cyperus esculentus tubers in cancer cells (MCF-7) and of all the concentrations used, The 
highest percentage and a significant difference (P ≤0.01) for the average of the inhibitory average of cancer 
cell growth (IR) was 68, 73 (%) for the aqueous extract and alcoholic extract, respectively, at the highest 
concentration of 1000 μg / mL and after 72 hours of exposure.

Key word : Cyperus esculents, cytotoxicity, Inhibitory Rate

Introduction

Cancer refers to a large number of diseases that 
affect all parts of the body and these diseases are called 
malignant tumors (1) and cancer is the second leading cause 
of death in the world. In 2018, 8.8 million people died, 
and nearly one out of 6 deaths worldwide is attributed to 
it (2). Cancer occurs as a result of the abnormal division 
of cells and without control, which is able to spread to 
the rest of the body, and this division continues even 
after the catalyst is interrupted, This increase in division 
and reproduction leads to the formation of tumors, and 
these are of two types benign tumors and malignant 
tumors (3).Therefore, many countries of the world have 
paid great attention to their medicinal plants as the 
natural source of pharmaceutical. (4) The genus (Cyperus 
esculentus L) is considered a medicinal plant and it is 
a perennial herbaceous plant used in the field of folk 
medicine in many countries, including Africa, Asia,It 
is one of the genera of the Cyperaceae family known 
to have many active compounds and anti-carcinogenic 

substances, The plant is used to treat many diseases, 
such as problems and disorders of the digestive system, 
such as irritation of the colon and diarrhea.. less as an 
anti-oxidant by containing vitamin E and C and is used 
to reduce the incidence of Heart attacks Thrombosis 
(5) .That the alcoholic extract of the tubers of Cyperus 
esculentus plant can be used to treat convulsions. Many 
studies also showed that the aqueous extracts of Cyperus 
esculentus tubers contain anti-cancer compounds and 
active substances, including sterol. Anti-cancer, The 
secondary metabolic compounds present in the Cyperus 
esculentus tubers play the therapeutic role of cancer 
because of its therapeutic properties through its effect on 
killing or stopping cancer cells (6). 

Materials and Methods 

Preparing crude aqueous and alcoholic extracts 
for the seeds of the Cyperus esculentus plant, Cyperus 
esculentus tubers were obtained from the local herbalists 
in Karbala province during the month of December 
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2019, Washed, dried, and cleaned, It was milled by 
Mill device and keeping the powder in clean plastic. 
Preparing the aqueous and alcoholic crude extracts by 
methods of soaking and stirring according to (14) with 
a weight of 50 g of the plant powder and adding 250 ml 
of solvent to it). Magnetic stirrer at room temperature 
for 3 days, after which the filter was filtered with gauze 
and then with filter paper (Whatman NO.1), Then the 
leachate was dried to obtain the dry powder, from which 
the required concentrations were prepared. Prepare the 
crude alcoholic extract of the plant in the same methods, 
but using ethyl alcohol at a concentration of 70% instead 
of the distilled distilled water .After weighing the 
extract, it was divided into several sections and kept in 
glass bottles under 4 ° C. Dissolve 0.1 g of dry extract in 
10 ml of serum free media (serum free media) to prepare 
the original stock and sterilize by filtering with filter 
paper with holes. 0.22µm 

Cellular toxic effects:

A multi-hole tissue culture dish (96-Microtiter 
plates). The experiment included three stages:

Cells Seeding

the cells were harvested using Trypsin-Versen (T-
V) solution. 20 ml of the culture medium provided with 
serum are added to each container (depending on the cell 
type) and mix well. After that, the cells returned using 
a blood cell count (Haemocytometer) using Trypan blue 
tincture (1%), (0.1) ml was taken by means of a micro-
pipette from the cells suspension and distributed to pit 
the dish containing (1 x 104) cells/pit. The pit surface 
was then covered with sterile transparent adhesive paper 
for this purpose and the dish was stirred gently, then 
incubated at a temperature of 37 ° C until the next day 
to allow the cell attachment. Treatment of (exposing) 
cancer cells with plant extract

The MCF-7 cancerous carcinoma line (pass 35) was 
obtained from the center of the Faculty of Nursing at 
the University of Babylon, the secondary farms (passage 
or subculture) lattended six diluted of the abstracted 
agency( 31.25), 62.5, 250, 500, 1000 μg / mL.) 

Prepare the cells suspension by treating a 25 cm 
tissue culture vessel with a trypsin solution - fersin (20 
ml of trypsin solution 1 g: 100 ml of 10: PBS ml of 

fersin), then add 20 ml of the new serum-free culture 
medium 16.4) SFM g of RPMI-1640 media. : 15 ml 
of sodium carbonate: 0.5 ml 0.25: Streptomycin ml of 
Gentamycin and Nystatin complete the volume to 1 
liter of distilled water (then mix the cells suspension 
well and transfer 0.2 L to the flat bottom tissue culture 
calibration using an automatic pipette, leaving the plates 
until the cells adhere In the pits. Then the old medium 
in the pits was removed, and 0.2µl of the previously 
prepared concentrations of the extract was added and 
at 3 replicates per concentration, as well as the control 
replicates) only a culture medium. 

Detection of the toxic effect Cytotoxicity Assay

The MTT test was used to detect the cytotoxic effect 
of extracts of Tuber plant extracts on. According to the 
following steps:

After the end of each incubation period, the dishes 
were taken and the contents were poured, then (28) L 
of MTT pigment prepared at a concentration of 2 mg/ml 
was added to each pit of the pits dish and incubated at a 
degree of (37) C° / for two hours.

The pigment was removed and the Dimethyl 
sulphoxide (DMSO) solution was added (130 L / 
pit).The dishes were placed for a period of (15) minutes 
with a microshaker, then it read the optical density at 
the wavelength (492) nm using the ELISA microplate 
spectrophotometer, taking into consideration that the 
MTT work should be away from light. Cancer cell 
growth rate (Inhibitory Rate / I.R) was calculated 
according to the formula 

     where:

IR = percentage of inhibition rate

A = optical density of negative control.

B = optical density of the test group 

Results

Primer (inductive) chemical detection of 
secondary metabolism compounds in the extracts of 
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tuber plants.

The results of the chemical disclosures of the aqueous and alcoholic extracts of the tubers of the dried plant 
showed the results shown in Table (1):

Table (1) Primer (inductive) chemical detection of aqueous and alcoholic extracts of the tuber plant

Crude aqueous extract of 
Cyperus esculentus tubers

Crude alcohol (ethyl) of Cyperus 
esculentus tubersChemical group

++Tannins

++Terpenoids

++Resins

++Steroids

--Saponins

++Flavonoids

++Alkaloids

++Glycosides

++Phenols

( +) the positive of a diagnosis .

(-) the negative of a diagnosis

Toxic effect of crude aqueous extract of Cyperus 
esculentus tubers on MCF-7 cancer cell line during 
exposure periods 24, 72,48 hours ,

The results of the toxicity test shown in Figure 1 
on MCF-7 cells of the crude aqueous extract of Cyperus 
esculentus tubers showed a variation in the percentage 
of cell inhibition depending on the concentration used 

and the periods of exposure, The inhibitory effect of the 
aqueous extract appeared from the lowest concentration 
(31.25) µg / ml up to high concentrations, with the 
highest inhibition rate of the extract at concentration 
(1000) µg / ml and for all periods of exposure (72,48,24) 
hours which was (68.75) ± 3.82, 59.86 ± 1.45, 52.78 
± 1.54 (respectively compared to other concentrations 
and significant difference with P3.0 probability level)). 
Whereas, the lowest inhibition rate of the aqueous 
extract was at concentration (31.25) µg / m at 48 hours 
(and it reached) (17.46 ± 0.77). 
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Figure 1. effect of aqueous extract of Cyperus esculents tubers plant on the percentage of inhibition of 
human breast cancer cell linesMCF-7     

Toxic effect of crude (ethyl) extract of Cyperus esculentus tubers on MCF-7 cancer cell line 

during exposure periods 24, 72,48 hours 

The crude alcoholic extract did not differ from the aqueous extract in its effect on MCF-7 cancer cells, where it 
is observed in Figure (2) the toxic effect of ethanol extract and significant difference P≤0.01) began at concentration 
31.25µg / ml and for all exposure times (24,48, 72) hour by inhibition rate (16.77 ± 6.99, 44.50 ± 3.75, 49.67 ± 6.63), 
respectively, The rate of inhibition of cells increased upwards by increasing the concentration and exposure period of 
the cells to the extract where the highest inhibition ratio (73.16 ± 3.54) for the alcoholic extract at the concentration 
reached 1000 µg / ml within 72 hours of exposure 

Figure 2. effect of alcoholic extract of Cyperus esculents tubers plant on the percentage of inhibition of 
human breast cancer cell lines ( MCF-7 )     



1990      Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4

Comparison of the effect of crude alcoholic and 
aqueous extracts of Cyperus esculentus plant tubers 
on cancerous cellular line MCF-7))

The results shown in Figures (3.4.5) when comparing 
the effect of crude alcoholic and aqueous extract on the 
cellular line of breast cancer showed that the alcoholic 
extract was most effective in inhibiting the growth of 
MCF-7 cancer cells at periods of exposure (48,72),It 
is noticed in Figure (3) that the alcoholic extract at 
concentration 500 µg / ml gave the highest average 
of inhibition of cells during a period of 24 hours, and 
reached 48.38 ± 3.07)) compared to (39.94 ± 3.77) for the 

aqueous extract with a significant difference (P≤0.01) .. 
But when comparing the effect of aqueous and alcoholic 
extracts during a period of (48) hours of exposure, 
Figure (4) shows that the alcoholic extract gave higher 
cell inhibition rates than the aqueous extract and for all 
concentrations, As the inhibition ratio increased with 
increasing the concentration, the concentration (1000 (/g 
/ ml) gave an inhibition ratio of 69.28 ± 1.83) compared 
to (59.86 ± 1.45) for the aqueous extract. As for the 
passage of (72) hours of exposure, the inhibitory ratio of 
the aqueous and alcoholic extracts increased compared 
to the inhibitory ratio of them in a period of (48) hours, 
Figure( 5. ). 

 

Figure 3. Comparison of the effect of aqueous andalcoholicextracts of Cyperus esculents tuberson the 
percentage of Inhibition rate of human breast cancer cell lines( MCF-( 7 after24 hours of treatment. 

Figure 4. Comparison of the effect of aqueous and alcoholic extracts of Cyperus esculents tuberson the 
percentage of Inhibition rate of human breast cancer cell lines( MCF-( 7 after 48 hours of treatment. 
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Figure 5. Comparison of the effect of aqueous and alcoholic extracts of Cyperus esculents tuberson the 
percentage of Inhibition rate of human breast cancer cell lines( MCF-7) after 72 hours of treatment 

Discussion

Due to the importance of finding effective 
compounds against cancer and finding more types of 
plants that possess these compounds, and given the 
ability of crude extracts to inhibit the multiplication 
of cancer cells (7) , it was chosen that the Cyperus 
esculentus plant, which is one of the locally available 
medicinal plants, This is to identify the effects of crude 
aqueous and alcoholic extracts on human breast cancer 
cells (MCF-7) and the extent to which these extracts 
can be used as medical therapeutic substances against 
cancer in the future. The results of the current study 
when conducting confirmatory testing of the active 
compounds present in the alcoholic and aqueous extracts 
of the tuber plants showed the presence of most of the 
secondary metabolites that may together contribute to 
killing cancer cells more effectively as a result of the 
synergistic action among them, which may reduce the 
toxicity of the pure compounds used and that each one 
Among these plant secondary active compounds is an 
important role in inhibiting the growth of cancer cells 
outside and inside the body of the organism. It was also 
found through the results of the current study that the 
crude extracts of plant tubers played a role in killing 

cancer cells and inhibiting their growth and division 
outside the living body, which came similar to many 
studies, including (8).

The results showed that the toxic effect of Cyperus 
esculentus tubers on the human breast cancer cell line 
(MCF-7) depended mainly on the concentration used, 
exposure period and extract type, Alcoholic extract 
was the best in effect compared to the aqueous extract 
and for all exposure periods, This may be due to that 
the percentage of the active substance extracted with 
ethyl alcohol (70%) is greater than it is when using the 
aqueous extract and this is indicated by(9) and his group. 
A study conducted by) 8) reached the presence of sterol in 
the extracts of tubers plant, which is one of the steroidal 
compounds that have anti-cancer effectsInterest has 
increased in recent years in flavonoids in which results 
of extensive research in the field of medicine and 
biology have shown their anti-cancer, anti-allergic, anti-
viral, and anti-oxidant efficacy and other activities (10) 
Flavonoids are considered one of the most important 
active compounds extracted from medicinal plants 
Which is used in the treatment of many different 
diseases, most importantly cancer, because it possesses 
a high ability to act as antioxidants to resist the action of 
free radicals that are produced by pathological factors.. 
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One of the first mechanisms studied was the antioxidant 
activity of these compounds. Phenolic compounds, 
including polyphenols, have multiple effects, including 
the antioxidant effects of cancer cell growth, due to their 
ability to scavenging the free radicals generated when 
normal cells turn into cancer cells. Flavonoids work 
to caught free radicals that lead to distortions of DNA, 
and thus mutations in tumor genes or inhibiting the 
appearance of tumors, Which is considered a precursor 
to the emergence of this disease (11) and is a substance 
(quercetin) of flavonoids called (Flavanols), which has 
proven its presence in the plant of dear love (12). (13) 
showed the ability of flavonoids to limit the spread of 
cancer cells in cellular lines through their association 
with estrogen receptor, and this enhances the ability of 
the Cyperus esculentus plant to inhibit the growth of 
cancer cells. 
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Conclusion

The study found that there is a toxic effect of the 
crude aqueous and alcoholic extracts of the grain of 
Cyperus esculentus tubers in cancer cells (MCF-7) and 
of all the concentrations used, The highest percentage 
and a significant difference (P ≤0.01) for the average of 
the inhibitory average of cancer cell growth (IR) was 
68, 73 (%) for the aqueous extract and alcoholic extract, 
respectively, at the highest concentration of 1000 μg / 
mL and after 72 hours of exposure. The plant (Cyperus 
esculentus L) is one of the most promising medicinal 
plants that have an effective role in treating cancer 
through its inhibitory and toxic effect on cancer cells 
Mcf-7. 
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Abstract

Twenty isolates of Proteus mirabilis were diagnosed with 8.33% of the total of 240 samples that were isolated 
from urinary tract infections of patients returning to Ramadi General Teaching Hospital and Women’s and 
Children’s Hospital, after conducting biochemical tests and confirming them with VITEC 2, the results of 
the qualitative investigation of the UreR, ZapA, and MrpA genes showed that all isolates (20) of P. mirabilis 
had these three genes with a percentage of 100%. The results of the nitrogenous bases sequences confirmed 
the agreement of the diagnostic results of P. mirabilis isolates with the isolates recorded in NCBI using 
the( MEGA7) program with 100% match for each of the MrpA gene isolation number( 17) and ZapA gene 
isolation number 12, as for the ZapA gene, isolation number (2), seven mutations of the type of equivalent 
transition were shown, and one mutation, a type of non-equivalent substitution, transversion, with a match 
ratio of 98%, while for the UreR gene for isolates No.( 5 )and No.( 7), it showed four mutations equivalent 
to the same sites and for the same Sequence ID. With a similar ratio of 99%, it can be inferred in principle 
that the ZapA, UreA, and MrpA genes were found in the same genus but in other species and strains with the 
same sequence of nitrogenous bases.

Keywords: UreR, Proteus mirabilis, PCR, gene 
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Introduction

The urinary tract infection UTI is one of the most 
widespread infections and affects millions annually, 
the rate of infection among females is higher than that 
of males, and that urinary tract infection ranks second 
in terms of the number of infections after respiratory 
tract infection(1). Proteus mirabilis is the most common 
pathogen for urinary tract infection (UTI), especially 
in individuals with urinary tract abnormalities or those 
using urinary catheters(2)   The pathogenesis of these 
bacteria is associated with possessing many virulence 
factors which include the pili(Fimbria), Protease, 
Flagella,Urease   Heamolysin,and multi-sugars adipose 
(lipopolysacchrie) and called Endotoxin(3). The (UreR) 

gene can be used very accurately in diagnosing of P. 
mirabilis bacteria, which is responsible for the production 
of the Urease enzyme(4). Urease enzyme produced from 
P.mirablis is characterized by being more active than 
urease enzyme produced from other types of bacteria 
, It works on changing PH urine to basic leading to 
deposition the magasium and calcium phosphate in the 
biofilm formed which in its turn leads to the formation 
of Crystallinbiofilm which is the more complex type 
biofilms for it works to close the catheter urinary and 
protect the bacteria from antibiotics causing failure to 
the treatment with antibiotics(5). The gene that encodes 
the protease enzyme is coded for (Zap A) and possession 
of P. Mirabilis bacteria for this enzyme helps the bacteria 
break down the (IgA) antibodies(6). The protease enzyme 
produced by P. mirabilis may be called IgA enzyme due 
to its activity on serum( IgA1) and (IgA2)(7).The( MR/P 
fimbriae) play a role in the virulence observed during 
UTIs caused by uropathogenic P. Mirabilis strains. 
Expressions of MR/P fimbriae are increased under 
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oxygen limitation, and were suggest that MR/P fimbriae 
dictate the localization of bacteria in the bladder(8)

The aim of the study was to isolate and diagnose P. 
mirabilis from (UTI) patients and to investigate some 
genetically determined virulence factors using PCR, 
and then perform genetic sequences using the Gene 
Sequencing technique                  

Materials and Methods

Samples collection

240 samples of medial diuresis were collected from 
patients suffering from urinary tract infections for both 
sexes and for all age groups, and samples were taken 
from the visitors of the Ramadi General Teaching 
Hospital and the Women’s and Children’s Hospital in 
Ramadi for the period from 1/9/2019 to 15/2/2020.

Table 1: Primers and size products.

RefrenceMolecular size bpNitrogene base sequences 5’ -3’ Target Gene

12))540
-ACCGCAGGAAAACATATAGCCC-3, - 5’ 

ZapA-F

 5’ - GCGACTATCTTCCGCATAATCA-3,ZapA-R

(22)225
5’ -GGTGAGATTTGTATTAATGG-3, 

UreR-F 

ATAATCTGGAAGATGACGAG-3, -,’5 UreR-R

23))565
5’ -TTC TTA CTG ATA AGA CAT TG-3,

MrpA-F

5’-ATT TCA GGA AAC AAA AGA TG-3’MrpA-R

Table (2): Programs of PCR Thermocycling Conditions of gene.       

Cycles  
Number 

Temperature (°C) / Time 

Gene 
name  Final

Extension

Cycling Conditions    
Initial   

Denaturation
ExtensionAnnealingDenaturation

400C/5min 72 720C\30sec58 0C\30sec940C\40std940C\4minUreR

3572 0C/5minC/30sec 72059 0C/30sec   30std \950C95 0C\2minZapA

40 720C/5min  720C\30min400 C\30sec940 C\30 std940C\3minMrpA

Identification

P.mirablis was primarily identified through its 
cultivation, culture, and planning method on the medium 
of MacConkey agar, and observation of the phenomenon 
of swarming on blood agar and incubated aerobically 
at 37 ° C for 24 hours, then biochemical tests were 
performed and confirmed by VITEC2 device. 

Genomic DNA Extraction

DNA was extracted from 20 samples of P. mirabilis 
isolates using a Promega Genomic Extraction Kit.

DNA Primers

The specific prefixes for the UreR, ZapA, and MrpA 
genes were provided by AlphaDNACanada company as 
shown in Table (1).
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DNA sequencing

PCR was used to amplify the samples. The results 
were sent to the Korean company Macrogen and 
compared with the information in the National Center 
for Biotechnology, the NCBI. The results were read 
using the Blas Basic Local Alignment search tool. 

Results and Discussion

240 urine samples were collected from patients 
suffering from urinary tract infections and 200 samples 
showed a positive growth rate of 83.33% and 40 samples 
with a rate of (16.67%) negative growth. There were 
high significant differences between males and females, 
so there were (135) females (67.6%) and (65) Males 
(32.40%) and showed the return of 20 isolates of P. 
mirabilis bacteria (8.33%). A study(9) agreed, when they 
isolated P. mirabilis bacteria from different sources and 
the percentage of its isolation from urine was(10.7%). 

The initial diagnosis of P. mirabilis was made 
by observing the growth of single, pale colonies on 
MacConkey agar and non-fermented lactose blades with 
soft and medium-sized edges. On the center of the blood 
agar, the swarming or anthropogenic odor was observed 

and it had a distinctive smell similar to the smell of 
rotten fish. 

Microscopic examination of P. mirabilis indicated 
that it is a short Gram-negative bacillus that does not 
form spores.

The polymerase chain reaction was performed to 
detect the UreR gene using a specialized primer for this 
gene to detect its presence in (20) isolates of P. mirabilis 
which has a volume (225bp), the isolates were relayed 
(20), and the results of the UerR gene detection showed 
the presence of this gene in all isolates of P.mirabilis 
bacteria, as shown in Figure (1), this is normal because 
P. mirabilis has a urea-induced enzyme that breaks down 
urea in urine into ammonia( NH3) and carbon dioxide 
(Co2) which raises the environmental pH, and mediates 
precipitation of normally soluble polyvalent ions from 
the urine, specifically precipitation of ammonium, 
phosphate , calcium, and magnesium ions results in 
formation of the struvite and carbonate hydroxyapatite 
crystals that comprise urinary stones(24). The results of 
the current study indicated that the percentage of UreR 
presence is 100%, and it was in agreement with (10) and 
also similar to what was stated in(11).

Figure 1:Results of the amplification of UreR gene of proteus mirabilis samples were fractionated on 2% 
agarose gel electrophoresis stained with Eth.Br. M: 50bp DNA ladder marker. Lanes 1-20 resemble 225bp 

PCR products.

The ZapA gene was detected by a PCR test using 
PCR reaction mix primers to detect the ZapA gene 
which has a volume of 540 bp, then the 20 isolates of 
P. mirabilis were relayed, and the bundles in all isolates 
showed evidence of the mentioned bacteria’s possession 
of the ZapA gene, and the results of the detection of the 

ZapA gene were 100%, as shown in Figure (2), it agreed 
with each of the studies (12), (7) and (17), and converged 
greatly with the results of (14), as the percentage reached 
98.2% and disagreed with (15) and (19), as the percentages 
reached 44.5% and 45.8. %, respectively.
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From this it is evident that P. mirabilis is specifically able to produce (ZapA) and it has been detected in the urine 
of patients with UTI, while the non-pathogenic strain of other types of Proteus is less efficient in producing this type 
of enzyme (7).

Figure2: Results of the amplification of ZAPA gene of proteus mirabilis samples were fractionated on 2% 
agarose gel electrophoresis stained with Eth.Br. M: 50bp DNA ladder marker. Lanes 1-20 resemble 540bp 

PCR products.

A PCR test was conducted to check for the presence of the MrpA gene using specialized primers for this gene for 
20 isolates belonging to P. mirabilis bacteria with a size of (565bp), and its presence was 100% as shown in Figure 
(3), it was agreed with the results of (18) and converged with (13), as the percentage reached 80% ,while (16) confirmed 
that the percentage of this gene in its isolates reached 90% while it disagreed with (19). It was found that 45.8% of its 
isolates possess the MrpA gene and the ZapA gene in P. mirabilis bacteria and not possessed by P. vulgairs, and (20) 
was found that 6 of the 17 isolates have the MrpA gene, or 35%.

The importance of this type of fimbria is attributed to its role in adherence to uroepithelium cells and thus 
contributes significantly to urinary tract infection (18) and this is confirmed by a study (21) which revealed the ability 
of this type of pili(Fimbria )to adhesion, specifically adhesion to uroepithelium cells, tubular and renal epithelial 
cells. To say that the virulence factors of P. mirabilis have evolved to adapt to the host’s environment and increase 
our understanding of the ability of natural flora to colonize and infect the urinary tract.

Figure 3:Results of the amplification of mrpA gene of proteus mirabilis samples were fractionated on 2% 
agarose gel electrophoresis stained with Eth.Br. M: 50bp DNA ladder marker. Lanes 1-20 resemble 565bp 

PCR products. 
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The results of the DNA sequences of isolates (12) 
and (2) of P.mirabalils were shown for the purpose 
of determining the sequences for the nitrogenous 
bases of the ZapA gene, which were compared with 
three sequences recorded in the National Center for 
Informatics (NCBI) using (BLASTN2.6.4), As shown 
in Table( 3) ,the results of the comparison with the first 
sequence that carries the symbol MG748837.1, which is 
related to P. merabilis, showed that there are variations 
in the sequence of nitrogenous bases and there are eight 
mutations, seven mutations of the equivalent transition 
type in which the( C- T) mutation, (T- C) mutation,( 
G-A) mutation in situ,( A- G) mutation,( G- A) mutation, 

(T- C) mutation, and( T- C) mutation at sites( 
525, 537, 549 , 558, 564. 567,570) sequences and one 
mutation of an unequal substitution type, so (A- T) was 
at site (535) and the match was 98%, while a comparison 
with sequences bearing the code JQ040548.1 for the 
UreR gene in isolation No. 7 showed that there were 
variations in the sequence of nitrogenous bases and 
found two equivalent transition mutation, the first in 
which( T- C) is transformed at site 108 and the other 
is an (A- G) mutation at site 220 with a 99% match as 

found. In isolation No. 15 of the same gene with the 
same code JQ040548.1, there are also two mutations, a 
type of equivalent transition( T- C) and (A- G), and the 
same sites 108, 220, with a match ratio of 99%.

While isolates No. 17 of the MrpA gene and No. 12 
of the ZapA gene did not show any genetic mutations , 
with a match ratio of 100%.

The emergence of some types of mutations in the 
same strain is attributed to its exposure to mutagenic 
agents or because of the place of isolation, while strains 
belonging to other species were found that contain 
the same zap gene and with the same repetition of the 
sequence of nitrogenous bases due to the possibility of 
repeating the gene with the same order of nitrogenous 
bases between the mentioned models in light of the results 
of the current study. It is inferred that the genes that 
showed the mutations can replicate the different types 
of P. mirabilis bacteria with genetic variants as a result 
of the mutations and these results give an impression 
after comparisons between genes there are similarities 
for the repetition of genes between P. mirabilis types 
and with the same sequence of nitrogenous bases for the 
mentioned genotypes.

Table 3 : Type of substitution

equence IDRange of 
nucleotide NucleotideLocationType of substitutionNo. Of sample

 
MG748837.1

 
290 to 671

C-T525Transition

 
ZapA(2) 

A-T535Transversion

T-C537Transition

G-A549Transition

A-G558Transition

G-A564Transition

T-C567Transition

T-C570Transition

JQ040548.153 to 225T-C 108 Transition
UreR(7)

A-G 220Transition

JQ040548.154to 225
T-C 108Transition

UreR(15)
A-G 220Transition

MG748837.1389 to 753-----------------------ZapA(12)

MT294143.16 to 381-----------------------MrpA(17)



Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4      1999

Conclusions

P.Mirabilis bacteria is one of the most important 
causes of urinary tract infection because it has many 
virulence factors, including urease, protease and 
fimbriae, which increase its pathogenicity, and this is 
what was shown by the investigation of the genes of 
the aforementioned bacterium virulence factors that it 
possesses these genes in high proportions as well as the 
comparison of the UreR, MrpA, ZapA gene sequence. is 
a suitable method for inferring the genetic relationships 
of P. mirabilis isolates on a molecular basis and in the 
future. By studying the genetic map, it is possible to 
learn more about P. mirabilis                .
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Abstract

The common opportunistic parasites which cause morbidity and/or death in immunocompromised 
populations are predominantly gastrointestinal ones. This study explained the molecular and parasitological 
aspects on selected opportunistic intestinal parasites in selected groups of immune compromised patients 
from Al-Anbar hospitals and private laboratories.

In the current study, were taken (130) stool samples from immune compromised patients divided into three 
groups (50) chemotherapy recipient, (40) chronic renal failures, (40) diabetic Mellitus, and (30) samples 
apparently healthy as control. A questionnaire was filled out on each subject including all personal and 
medical history. Stool samples were collected from all groups for detection of the parasites.

The results were displayed the ratio of opportunistic parasites in (55.3)% of patients, and healthy control 
was (3.3)%. The results showed that the highest group had parasites in those with chemotherapy (64)%, 
chronic renal failure (57.5)%, and diabetic (42.5)% individually. The highest rate of infection appeared with 
Blastocystis hominins(26.1%), Cryptosporidium(22.3%), and Cyclospora cayetanensis (8.4%). The age of 
the patient was ranged between 4-66 years, the Mean was 47.5 and deviation was± 9.12, also, the weight 
of the patient was ranging between 14-85, the mean was 70.3 and deviation ± 8.07. Three cases of mixed 
infection were detected.

Keywords: Immuno compromised patients, Cryptosporidium, Cyclospora, Blastocystis, Opportunistic 
parasites, PCR. 
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Introduction 

The immunocompromised host is commonly defined 
as an individual who suffered from one or more defects 
in the normal defense mechanisms which keep the people 
from infectious, that causes predisposing the individual 
to an increased risk of severe life-threatening infections 
[1], The particular immune response to parasites guides 
the generation of antibodies. The infection occurs by 
protozoan parasites was linked with the creation of the 
IgM and IgG[2]

Intestinal parasitic infections are considered as 
a worldwide endemic and have been described as 
one of the extreme constituting worldwide causes of 
illness and disease[3], An estimated about 3.5 billion 
individuals are affected and nearly 450 million persons 
suffered from these infections, the children is most of 
them constitute [4]. Cryptosporidiosis is a significant 
enteric parasitic infection between infant and children in 
developing countries [5;6]. Diarrhea and abdominal pain 
are the most important clinical signs[7]. The infection is 
acquired by ingestion of mature oocyte[8]. Cyclospora is 
the protozoan with many species and considered as an 
important parasite developing cause of diarrhea globally 
that lead to an important cause of morbidity and mortality 
[9]. Only Humans are reported to be infected by a single 

DOI Number: 10.37506/ijfmt.v14i4.11841
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species of this parasite, C. cayetanensis [7;8]. Blastocystis 
hominis is a genus containing a single-celled intestinal 
parasitic protist [11]. The Blastocystis species generally 
colonize the GIT of humans and a range of the additional 
animal [12].

Materials and Methods

Our study was applied on (130) of 
immunocompromised patients, They were categorized 
into three groups: (50) chemotherapy recipient, (40) 
chronic renal failure, (40) diabetic Mellitus and (30) 
control. All of the samples were subjected to direct 
stool and PCR examinations. The Fresh samples were 
collected in plastic containers, which were cleaned and 
labeled 

The Samples were tested macroscopically. The stool 
samples were examined directly by wet mount (normal 
saline 0.85%) and staining by ( MZN), after that each 
stool sample was kept stored in a deep freeze at (-20) 
until it used for (DNA) extraction and Polymerase chain 
reaction (PCR) according to [12;13]

In the present study, we used three sets of 
primers (forward and reverse) for each parasite. Final 
concentration according to manufacturing company 
Integrated DNA technologies (IDT) USA , these primers 
include:-

Bcowp F (5′-ACC GCT TCT CAA 
CAA CCA TCT TGT CCT C-3′), Bcowp R 
(5′-CGC ACC TGT TCC CAC TCA ATG TAA 
ACC C-3′)for Cryptosporidium, and F (5′ 
GCAGTCACAGGAGGCATATATCC-3′), R 
( 5 ′ - A T G A G A G A C C T C A C A G C C A A A C - 3 ′ )
for Cyclospora , and SB82 F(5 
TCTTGCTTCATCGGAGTC-3), SB82 R  (5 

CCTTCTCGCAGTTCTTTATC-3)for Blastocystis,. 
The Programs of the PCR generally according to [14] and 
for Cryptosporidium, Cyclospora, Blastocystis according 
to [15-17] respectively, with slight modifications.

Result

This study was to clarify the distribution of selected 
opportunistic parasites among immunocompromised 
patients was 74(56%) and in control 1(3.33%). According 
to gender there are 80 male and 50 female, the positive 
samples was 47(58.7%), and 27(54%) correspondingly 
.The ratio of the positive opportunistic parasite in 
immunocompromised patients was 16(26.2%) and 
58(84.0%) in those of filter and tap water respectively. 
According to residential area, the calculation of positive 
sample was 24(33.3%) in urban and 50(86.2%) rural 
area. The percentage of the positive cases was 58 
(44.6%) and 16 (35.5%), in diarrheic and non- diarrheic 
respectively. 

The prevalence of cryptosporidium in the 
immunocompromised patient was 29(22.3%) distributed 
as follow 12(24.0%) in chemotherapy, 9(22.5%) in 
chronic renal failure, and 8(20.0%) in diabetic patients.

The frequency of Blastocystis hominis in the 
immunocompromised patient was 34(26.1%) dispersed 
as follow 15(30.0%) in chemotherapy, 11(27.5%) in 
chronic renal failure, and 8(2.5%) in diabetic patients.

The occurrence of Cyclospora cayetanensis in the 
immunocompromised patient was 11(8.4%) distributed 
as follow 7(14.0%) in chemotherapy, 3(7.5%) in chronic 
renal failure, and 1(2.5%) in diabetic patients.
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Table (1) Total cases of immunocompromised detected by the direct exam.:

immunocompromised * direct exam Cross tabulation

direct exam
Total

p
value

+ve -ve

immuno-
compromised

chemotherapy
Count 14 36 50 0.000

% within 
immunocompromised 28.0% 72.0% 100.0%

chronic renal failure
Count 11 29 40 0.000

% within 
immunocompromised 27.5% 72.5% 100.0%

diabetic
Count 10 30 40 0.000

% within 
immunocompromised 25.0% 75.0% 100.0%

Total
Count 35 95 130

% within 
immunocompromised 26.9% 73.1% 100.0%

Table (2) Total cases of immunocompromised detected by PCR: 

immunocompromised * PCR exam Cross tabulation

PCR exam

Total
p

value+ve -ve

immuno-
compromised

chemotherapy
Count 34 16 50 0.011

% within 
immunocompromised 68.0% 32.0% 100.0%

chronic renal failure
Count 23 17 40 0.034

% within 
immunocompromised 55.0% 45.0% 100.0%

diabetic
Count 17 23 40 0.041

% within 
immunocompromised 42.5% 57.5% 100.0%

Total
Count 74 56 130

% within 
immunocompromised 56.9% 43.1% 100.0%
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Figure (1): Agarose gel electrophoresis (2%) with ethidium bromide staining. the positive Blastocystis 
hominis gene (SB82) 462bp, the positive sample in line(L3,5,6,10 and 13) DNA ladder with (100-2000bp) on 

the right (M) was used as DNA molecular weight marker. 

Figure (2): Agarose gel electrophoresis (2%) with ethidium bromide. the positive cryptosporidium 
(BCOWP) gene(769bp). the positive sample showed in line(L3,5,11,12,13,14,and 15). DNA ladder with (100-

2000bp) on the right (M) was used as a DNA molecular weight marker.

Figure (3): Agarose gel electrophoresis (2%) with ethidium bromide staining. the positive Cyclospora 
cayetanensis(CCITS2)gene (116bp), the positive sample was shown in the line(L1 and L3) DNA ladder with 

(100-2000bp) on the right (M) was used as DNA molecular weight marker. 

The specifi city and sensitivity test was done to 
determine the test’s ability to identify affected and 
non-affected individuals correctly, the sensitivity and 
specifi city for microscopic examination was ( 36.4%) 
, (91.1%) while for PCR examination was (68.2%), 
(64.4%) respectively.

Discussion 

In the current study, we take (130) stool samples 
from immunocompromised patients were divided into 
three groups, (50) chemotherapy, (40) chronic renal 
failures, (40) diabetic Mellitus, and(30) samples from 
healthy people as a control. Among 130 studied patients, 
80 (61.5%) were male and 50 (38.5%) were female. 
The results of the current study were displayed that 
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the ratio of opportunistic parasites in (55.3)% among 
immunocompromised patients and (3.3)% in the healthy 
control. Our study was agreement with [10;18;19] , While 
disagreement with [20]. The diversity between the result 
may be due to the way used for diagnosis, group of a 
patient that selected for analysis, or genetic ethnic 
diversity.

In our study, the highest group was affected with 
opportunistic parasites was treated with chemotherapy 
( 68%), and (57),(42.5) in chronic renal failure and 
diabetic respectively. Our result was agreed with [10;21]. 
Who reported the high infection with an opportunistic 
parasite in a patient with cancer followed by renal 
failure and diabetic respectively, while disagreed 
with [22] that reported the highest group affected was 
in patients with corticosteroids, followed by chronic 
renal failure, malignancy, and diabetic patients. The 
dissimilarity between results maybe because the 
differences in the size, number of sample, or because the 
advance technique used for diagnosis(researchers). In 
malignant patients treated by chemotherapy, found that 
suppression of antibody production and prevention of 
multiplication of the stimulated B-cells were occurred, 
while the immunoglobulin levels (Igs) were not affected 
in diabetic patients [23].

In the current study the result according to gender 
was covenant with [23;24;10;25] whereas disagreement 
with [26;27], that was found that the prevalence of parasite 
was higher in female than male .

Our result found that the Blastocystis hominis was 
the most common parasite in the immunocompromised 
patient which represented 26.1%, which was an 
agreement with [28;18] while disagreement with [29;30]. 
The variation between the results may be due to the 
difference in the area of study, selected group, difference 
in the residential area of the patient selected or the way 
used in the diagnosis (researchers). 

In the present study 29 (22.3%) from (130) stool 
sample of immunocompromised patient was positive 
for cryptosporidium infection which represented the 
second parasite detected in our study, the highest 
group of an immunocompromised patient infected was 
those in chemotherapy (24%), and (22.5%),( 20%) 
in chronic renal failure and diabetic respectively, the 
p-value was < 0.05 there was a significant difference 

between the Cryptosporidium and all group of an 
immunocompromised patient, The present study was an 
agreement with [31-33] whereas disagreement with [29;34]. 
The alteration may be due to the difference in the life 
style , number of samples (researchers).

In the current study from 130 stool sample found 
that 11(8.4%) sample was positive for Cyclospora 
cayetanensis, the rate of infection was distribution 
as 7,(14%), 3,(7.5%) and 1,(2.5%) in chemotherapy, 
chronic renal failure and diabetic respectively, the 
p-value was < 0.05 there was a significant difference 
between Cyclospora cayetanensis and all groups of 
immunocompromised patient. This result was agreement 
with [29;32] although disagreement with [10;30]. The 
differences may be attributed to environment, genetic 
diversity and personal hygiene (researchers). 

In our study, we detected three cases of mixed 
infection with cryptosporidium and Cyclospora in 
patients with chemotherapy and one with chronic renal 
failure.

From 130 stool sample, the number of all positive 
sample that detected by (MZN) and wet mount was 35 
(26.9%), in chemotherapy 14(28%) chronic renal failure 
and diabetic 11(27.5%),10(25%) respectively. our result 
agreement with the [35 ; 36] whereas discordant with [21].

In this study, the ratio of the positive sample of 
opportunistic parasite by PCR in all group was 74 
sample (56.9%),34(64%) chemotherapy, 23 (57.5%) 
chronic renal failure patient, and 17(42.5%) diabetic 
sample . This disagreed with [24], the variance may be 
due to the difference in the number of primer sequences 
or specificity of primer, or accuracy of PCR procedure 
and concentration , purity of DNA( researchers). 

This disparity in the results of microscopic 
examination and PCR assay, Such disappointments 
might be below DNA levels, and presence of a solid 
wall prevent the release of DNA from parasite or PCR 
inhibitors in some of the fecal samples such as lipids, 
bile salts, polysaccharides from mucus, bacteria and 
food degradation product or disintegration of parasite 
during storage [37].

According to our results , we concluded that there 
was a significant difference between PCR and MZN 
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stain and the most group affected with opportunistic 
parasites those treated with chemotherapy and 
Blastocystis hominis was the most prevalent parasite in 
immunocompromised patients. 
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Abstract

Mucus represents the first line of defense against pathogens and damage in the human intestine. the major 
components of mucus are mucins which are high molecular weight glycoproteins providing potential binding 
sites for both pathogenic and commensal microorganisms. To study host-enteric pathogen interactions, 
human intestinal cell models are widely used. Epithelial cell lines derived from human colon carcinomas 
providing useful experimental alternatives as getting normal intestinal cells is not easily applicable. 

In the current study, we described a condition enhances HT29-MTX cells to produce continuous mucus 
layer. Immunocytochemistry was used to visualize Muc 2, the most secreted mucin from HT29-MTX cells 
using anti Muc2 antibody.

The results showed that incubation of HT-29 MTX cells with shaking and providing cells with fresh medium 
once to twice daily for three weeks can be the best way to mimic the natural behavior of the intestine which 
enhanced the seeded cells to produce the mucin in vitro.
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Introduction

Goblet cells are simple columnar epithelial cells 
found in the lining epithelium of the stomach, intestine 
(with highest density in the colon), respiratory tract and 
genital tract. They secret the mucin which is forming a 
gel covering layer protecting the mucosa(1-6). The slow, 
continuous liberation of mucin from a certain goblet 
cells over the epithelium is renewing and maintaining 
the mucus blanket under the normal conditions (1,6,7). 
However, different irritants are known to induce the 
mucus secretin from the goblet cells, which built a 
protecting layer to the affected surface (1,2,6). These 
irritants found to increase the activity of goblet cells 
mucus secretion. They include chemical substances 
such as ammonia, sulfur dioxide, smoke (1), or biological 

such as proteases, bacterial toxins (2,6-9), parasitic and 
viral infections (10), or mechanical insults or traumas(1). 
In addition, acetylcholine found to be induce mucus 
secretion in most studies of large and small intestines in 
laboratory animals and human colon (5,11).

The continuous slow secretion of mucus in the 
normal mucosa sustain the mucus blanket which has 
a significant biological importance in protecting the 
lining epithelium against different challenges, such as 
some dangerous particulates (1,12), binds toxins (1,13), 
microorganisms (1,10,14) and antigenic macromolecules 
(1,13). Generally, mucus is controlling the invasion and 
adhesion of different pathogens on the surface of the 
epithelial cells (4).

Goblet cells observed to show some variations 
when response to some infections. including its mucin 
secretion. Changes like goblet cells hyperplasia and 
increased mucin secretion in addition to some changes 
in mucin glycosylation are the main changes have been 
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observed (10). 

The main component of goblet cell mucus is the 
mucin, the viscoelastic and protective components of 
mucus (6,15-18). Mucus also includes other components 
such as water, ions, some immune system components 
like the IgA and anti-microbial peptides which serve 
in removing the infected pathogens and providing a 
physical barrier protecting epithelial cell surfaces from 
the insults (7,10,12,17,19,20). 

To study the host-enteric pathogen interactions, 
human intestinal cell models are widely used for this 
reason as. Epithelial cell lines derived from human colon 
carcinomas providing useful experimental alternatives 
as getting normal intestinal cells are not available (4,21). 
Different cell lines were used to study the functional and 
specific characteristics of gut epithelium (4). The Caco-2 
and HT-29 human intestinal cell lines which are isolated 
from colon adenocarcinomas are the most widely used 
cell lines for in vitro attachment and mechanistic studies 
(4,22-24). Caco-2 cell line grow as monolayers in culture 
and differentiates into highly similar cells to that of the 
normal enterocytes in the intestinal epithelium (4,24). 
Whereas, HT29-MTX cells differentiates to a goblet cell-
like phenotype and are able of secreting low amounts 
of MUC2 mucins which is normally secreted in the 
small and large intestine (3,4,7,20,24,25). Therefore, HT29-
MTX providing a model system for the study of human 
goblet cell differentiation and mucin secretion (21,24). 
Accordingly, this study aimed to find a new method 
and a suitable condition to induce the HT29-MTX cells 
to produce mucus layer and visualize this layer using 
immunocytochemistry (ICC) technique as visualization 
of mucin helps in studying host-pathogen interactions at 
the mucosal surface. 

Methods

-Cell lines 

Caco-2 cells and HT29-MTX cells were grown and 
maintained in Dulbecco’s modified Eagle’s medium 
(DMEM) supplemented with 10% heat inactivated fetal 
bovine serum (HIFBS), 5 mM L-glutamine, 50 µg/ml 
streptomycin and penicillin in an atmosphere containing 
5% CO2 at 37˚C. 

-Growth conditions

1. HT-29MTX cells at a concentration of 2×104 

cells/ml were seeded on coverslips in a 24 well plate 
and incubated for three weeks. Cells were fed with fresh 
medium every two days.

2. HT-29MTX cells at a concentration of 2×104 

cells/ml were mixed with Caco2 cells at a concentration 
of 7.5 x 104 cell/well in a ratio of 1:1 and 1:3 and seeded 
on coverslips in a 24 well plate and incubated for three 
weeks. Cells were fed with fresh medium every two 
days. 

3. HT-29MTX cells at a concentration of 2×104 
cells/ml were seeded on coverslips in a 24 well plate and 
incubated for three weeks fed with fresh medium every 
two days. Cells were infected with Enteropathogenic E. 
coli (EPEC) for an hour.

4. HT-29MTX cells at a concentration of 2×104 
cells/ml were seeded on coverslips in a 24 well plate and 
incubated for three weeks fed with fresh medium every 
two days. Cells then treated with Capsicum extract in 
DMEM medium for an hour. 

5. HT-29 MTX at a concentration of 2×104 cells/
ml were seeded on coverslips in a 24 well plate and 
incubated for three weeks with shaking 80-100 rpm/min 
and fed with fresh medium once to twice daily. 

-Immunocytochemistry (ICC)

The fixed HT-29 MTX cells were treated with 0.1% 
Triton X-100 for 15 minutes, then 1 ml of 1% bovine 
serum albumin (BSA) was added for an hour. Anti muc 
2 antibodies produced in mouse was added in blocking 
buffer 1:400 for an hour, then cells were washed three 
times with blocking buffer. In dark, the secondary 
antibody anti-mouse IgG FITC 1:1000 was added for 1 
hour. Cells then washed with PBS three times, followed 
by adding concanavalin A 25µg/ml for 20 minutes. 
Lastly, cells were washed, and coverslips were mounted 
using an anti-fade medium.

-Infection of HT29 MTX cells with pathogenic 
bacteria

Enteropathogenic Escherichia coli (EPEC) was 
grown in LB broth containing ampicillin at a concentration 
of 100µg/ml the day before the experiment. HT29 MTX 
cells at a concentration of 2×104 cells /ml were seeded 
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on coverslips in a 24 well plate and incubated for three weeks. Bacteria were added at 100 MOI and the plates were 
incubated at 37℃ for 1 hour. After bacterial infection, DMEM medium was removed and HT29- MTX cells were 
washed with PBS and stained using ICC staining as mentioned above. 

-Preparation of Capsicum extract 

Capsicum dried fruit powder was extracted using hot water. A 250 ml distilled water was added to 50gm 
capsicum powder and heated to 120-150ºC for 30 minutes. The extract was fi ltered using Whitman fi lter paper and 
sterilized using 0.2µm Millipore fi lter. 

Results

The results showed that using agitation during cells incubation period had signifi cantly increased the mucus 
secretion in the seeded cells as it can be seen in fi gure 5. However, incubation of HT-29 MTX cells with and without 
Caco2 cells, infection of HT29-MTX cells with Enteropathogenic E. coli (EPEC) and treatment of HT29-MTX cells 
with Capsicum spp (chili) did not show a clear enhancement in mucus production (Figures 1, 2, 3 and 4). 

Figure (1): Immunocytochemistry staining of HT-29MTX mucin. The image displays: (A) cell membrane, 
(B) mucin and (C) merged image, scale bar 20 μm. 

Figure (2): HT-29MTX cells and Caco2 cells cultured together for three weeks. The image displays: (A) cell 
membrane, (B) mucin and (C) merged image, scale bar 20 μm. 
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Figure (3): HT-29MTX cells infected with EPEC. Cells were infected with EPEC expressing mCherry for 
1 hour. The image displays: (A) cell membrane, (B) mucin, (C) EPEC1 expressing m Cherry (Red) and (D) 

merged image, scale bar 20 μm. 

Figure (4): HT29-MTX cells after treatment with capsicum extract. The image displays: (A) cell membrane, 
(B) mucin and (C) merged image, scale bar 20 μm.
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Figure (5): HT29-MTX cells cultured for three weeks under Agitation. The image displays: (A) cell 
membrane, (B) mucin and (C) merged image, scale bar 20 μm. 

Discussion

Mucus represents the first line of defense against 
pathogens and damage. Major components of mucus are 
mucins, which are high molecular weight glycoproteins 
that provide potential binding sites for both pathogenic 
and commensal microorganisms. MUC2 and MUC5AC 
are the main constituents of the mucus in the intestine 
and stomach, respectively which are both produced by 
the goblet cells (6,7).

Here, we described a condition to induce a mucus 
layer production from HT29-MTX cells, then we 
stained the produced mucin using the ICC technique to 
visualize this layer. The anti muc 2 antibodies produced 
in the mouse were used in the ICC which binds to 
mucin. Whereas the secondary antibody (anti-mouse 
IgG FITC) binds to the primary antibody that allows 
the visualization of the mucin under the fluorescence 
microscope. Concanavalin A was used to visualize 
the cell membrane. Concanavalin A interacts with the 
glucosyl and mannosyl groups on the cell membrane (26).

Incubation of HT29-MTX cells for three weeks with 
feeding every two days results in the production of a few 
spots of mucus layer on cells (Figure 1). Thus, a variety 
of treatments were used to enhance mucus production. 

Firstly, a co-culture of human Enterocytes (Caco-
2) and goblet cells (HT29-MTX) were seeded at a 
concentration of 1:1 and 1:3. It has been reported that the 
proportion of goblet cells in the human colon is 25-55% 
and the mixed culture of Caco-2 and HT29 leads to a 
morphology similar to the small intestine (27,24). Herein, 
HT-29MTX cells and Caco2 cells were mixed, seeded 
and incubated for three weeks with feeding every two 

days. Yet, the observed result revealed that no continues 
mucus layer was seen (Figure 2). 

Kim et al. (2003) found that encounter with pathogens 
and their products can result in mucin production. In 
addition, Linden et al. (2007) reported that co-cultures 
consist of pathogen-mammalian cells were used to study 
induction of pathogens adhesion, invasion and host 
signaling. But cell lines usually used for host-pathogens 
studies were variable in mucins expression with low 
mucin production. Therefore, the second condition in 
the current study involved infection of HT29-MTX 
cells with Enteropathogenic E. coli (EPEC). Despite 
the previously reported data, it has been found that this 
treatment did not improve mucus production, Figure 3.

Moreover, it has been reached that treatment of 
rat’s lung by capsaicin can result in mucus secretion 
(30,31). Thus, the third condition in this study involved 
the treatment of HT29-MTX cells with Capsicum spp. 
extract. Yet, the result revealed that no continues mucus 
layer was seen (Figure 4), which may indicate that 
Capsicum seems to induce mucus production only in 
vivo. This may be because Capsicum activates sensory 
nerves in the lungs, which leads to mucus release (30,31). 

Alternatively, HT-29 MTX cells were incubated 
under shaking for three weeks and fed with fresh 
medium once to twice daily, which was the fourth 
condition in the current study. This condition can mimic 
the behavior of the intestine condition. Interestingly, the 
result of this condition clearly showed that shaking cells 
with continuous feeding provides a good condition to 
enhance mucin production in vitro (Figure 5). 
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Conclusion

Incubation of HT-29 MTX cells with shaking and 
providing cells with fresh medium once to twice daily 
for a period of three weeks can be the best way to mimic 
the natural behavior of the intestine and lead to enhance 
the seeded cells to produce the mucin in vitro. 

Acknowledgement: The authors would like to thank 
the University of Mustansiriyah for the encouragement 
to its researchers. 

ORCID:

Fitua Al-saedi: https://orcid.org/0000- 0003-0734-
8192.

Ahmed Ali Mohammed: https://orcid.org/0000-
0001-5147-4861.

Basma Talib Al-Sudani: https://orcid.org/0000-
0001-6253-3599. 

Ethical Clearance: The Research Ethical 
Committee at scientific research by ethical approval of 
both MOH and MOHSER in Iraq

Conflict of Interest: sNon

Funding: Self-funding 

References

1.  Specian RD, Neutra MR. Mechanism of rapid 
mucus secretion in goblet cells stimulated by 
acetylcholine. The Journal of cell biology. 1980 
Jun; 85(3): 626-640.

2.  Verdugo P. Goblet cells secretion and mucogenesis. 
Annual review of physiology. 1990 Mar; 52(1): 
157-176.

3.  Behrens I, Stenberg P, Artursson P, Kissel T. 
Transport of lipophilic drug molecules in a new 
mucus-secreting cell culture model based on HT29-
MTX cells. Pharmaceutical research. 2001 Aug 1; 
18(8): 1138-1145.

4.  Gagnon M, Berner AZ, Chervet N, Chassard C, 
Lacroix C. Comparison of the Caco-2, HT-29 and 
the mucus-secreting HT29-MTX intestinal cell 
models to investigate Salmonella adhesion and 
invasion. Journal of microbiological methods. 2013 
Sep 1; 94(3): 274-279.

5.  Birchenough GM, Johansson ME, Gustafsson JK, 
Bergström JH, Hansson GC. New developments in 
goblet cell mucus secretion and function. Mucosal 
immunology. 2015 Jul; 8(4): 712-719.

6.  Lee YM, Park JP, Jung YH, Lee HJ, Kim JS, Choi 
GE, Han HJ, Lee SJ. Melatonin restores Muc2 
depletion induced by V. vulnificus VvpM via 
melatonin receptor 2 coupling with Gαq. Journal of 
Biomedical Science. 2020 Dec; 27(1): 1-4.

7.  Pothuraju R, Krishn SR, Gautam SK, Pai P, 
Ganguly K, Chaudhary S, Rachagani S, Kaur S, 
Batra SK. Mechanistic and Functional Shades of 
Mucins and Associated Glycans in Colon Cancer. 
Cancers. 2020 Mar; 12(3): 649.

8.  Klinger JD, Tandler B, Liedtke CM, Boat TF. 
Proteinases of Pseudomonas aeruginosa evoke 
mucin release by tracheal epithelium. The Journal 
of clinical investigation. 1984 Nov 1; 74(5): 1669-
1678.

9.  Reuter C, Oelschlaeger TA. Enhancement of Mucus 
Production in Eukaryotic Cells and Quantification 
of Adherent Mucus by ELISA. BIO-PROTOCOL. 
2018 Jun 20; 8(12).

10.  Kim JJ, Khan WI. Goblet cells and mucins: role 
in innate defense in enteric infections. pathogens. 
2013 Mar; 2(1): 55-70.

11. Basbaum CB, Mann JK, Chow AW, Finkbeiner 
WE. Monoclonal antibodies as probes for unique 
antigens in secretory cells of mixed exocrine 
organs. Proceedings of the National Academy of 
Sciences. 1984 Jul 1; 81(14): 4419-4423.

12. Demouveaux B, Gouyer V, Robbe-Masselot C, 
Gottrand F, Narita T, Desseyn JL. Mucin CYS 
domain stiffens the mucus gel hindering bacteria 
and spermatozoa. Scientific reports. 2019 Nov 18; 
9(1): 1-1.

13. Walker WA. Host defense mechanisms in the 
gastrointestinal tract. Pediatrics. 1976 Jun 1; 57(6): 
901-916.

14.  Gibbons RJ, Qureshi JV. Selective binding of blood 
group-reactive salivary mucins by Streptococcus 
mutans and other oral organisms. Infection and 
immunity. 1978 Dec 1; 22(3): 665-671.

15.  Phalipon A, Cardona A, Kraehenbuhl JP, Edelman 
L, Sansonetti PJ, Corthésy B. Secretory component: 



Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4      2015

a new role in secretory IgA-mediated immune 
exclusion in vivo. Immunity. 2002 Jul 1; 17(1): 
107-115.

16.  Bruno LS, Li X, Wang L, Soares RV, Siqueira CC, 
Oppenheim FG, Troxler RF, Offner GD. Two-
hybrid analysis of human salivary mucin MUC7 
interactions. Biochimica et Biophysica Acta 
(BBA)-Molecular Cell Research. 2005 Oct 30; 
1746(1): 65-72.

17.  Strugnell RA, Wijburg OL. The role of secretory 
antibodies in infection immunity. Nature Reviews 
Microbiology. 2010 Sep; 8(9): 656-667.

18.  Hasnain SZ, Gallagher AL, Grencis RK, Thornton 
DJ. A new role for mucins in immunity: insights 
from gastrointestinal nematode infection. The 
international journal of biochemistry & cell 
biology. 2013 Feb 1; 45(2): 364-374.

19. Gill N, Wlodarska M, Finlay BB. Roadblocks 
in the gut: barriers to enteric infection. Cellular 
microbiology. 2011 May; 13(5): 660-669.

20.  McGuckin MA, Lindén SK, Sutton P, Florin TH. 
Mucin dynamics and enteric pathogens. Nature 
Reviews Microbiology. 2011 Apr; 9(4): 265-278.

21. Phillips TE, Huet C, Bilbo PR, Podolsky DK, 
Louvard D, Neutra MR. Human intestinal goblet 
cells in monolayer culture: characterization of a 
mucus-secreting subclone derived from the HT29 
colon adenocarcinoma cell line. Gastroenterology. 
1988 Jun 1; 94(6): 1390-1403.

22.  Cencič A, Langerholc T. Functional cell models of 
the gut and their applications in food microbiology-a 
review. International journal of food microbiology. 
2010 Jul 31; 141: S4-14.

23.  Zweibaum A, Laburthe M, Grasset E, Louvard D. 
Use of cultured cell lines in studies of intestinal 
cell differentiation and function. Comprehensive 
physiology. 2010 Jun; 223-255.

24.  Huang X, Gao Y, Li S, Wu C, Wang J, Zheng 
N. Modulation of Mucin (MUC2, MUC5AC 

and MUC5B) mRNA Expression and Protein 
Production and Secretion in Caco-2/HT29-MTX 
Co-Cultures Following Exposure to Individual and 
Combined Aflatoxin M1 and Ochratoxin A. Toxins. 
2019 Feb; 11(2): 132.

25. Keely S, Rullay A, Wilson C, Carmichael A, 
Carrington S, Corfield A, Haddleton DM, Brayden 
DJ. In vitro and ex vivo intestinal tissue models to 
measure mucoadhesion of poly (methacrylate) and 
N-trimethylated chitosan polymers. Pharmaceutical 
research. 2005 Jan 1; 22(1): 38-49. 

26.  Geiduschek JB, Singer SJ. Molecular changes in the 
membranes of mouse erythroid cells accompanying 
differentiation. Cell. 1979 Jan 1; 16(1): 149-163.

27. Wikman-Larhed A, Artursson P. Co-cultures of 
human intestinal goblet (HT29-H) and absorptive 
(Caco-2) cells for studies of drug and peptide 
absorption. European journal of pharmaceutical 
sciences. 1995 Jun 1; 3(3): 171-183.

28.  Kim KC, Lee BC, Pou S, Ciccolella D. Effects of 
activation of polymorphonuclear leukocytes on 
airway goblet cell mucin release in a co-culture 
system. Inflammation Research. 2003 May 1; 
52(6): 258-262.

29.  Lindén SK, Driessen KM, McGuckin MA. 
Improved in vitro model systems for gastrointestinal 
infection by choice of cell line, pH, microaerobic 
conditions, and optimization of culture conditions. 
Helicobacter. 2007 Aug; 12(4): 341-53.

30.  Reynolds PN, Holmes MD, Scicchitano R. Role 
of tachykinins in bronchial hyper‐responsiveness. 
Clinical and experimental pharmacology and 
physiology. 1997 Apr; 24(3‐4): 273-80.

31.  Karmouty‐Quintana H, Cannet C, Sugar R, Fozard 
JR, Page CP, Beckmann N. Capsaicin‐induced 
mucus secretion in rat airways assessed in vivo and 
non‐invasively by magnetic resonance imaging. 
British journal of pharmacology. 2007 Apr; 150(8): 
1022-1030.



2016      Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4

Spectrophotometric Determination of Ampicillin with 
Sulfanilic Acid by Oxidative Coupling Reaction

Samar Ahmed Darweesh1, Hamsa Muneam Yaseen2, Ruaa Muayad Mahmood3, Rokayia Samir Al-Khalisy4, 
Husam Saleem Khalaf5

1Lecturer/ Chemistry Department / College of Education for Pure Science- Ibn Al-Haitham /University of Baghdad/
Iraq, 2Assist. Prof. Chemistry Department / College of Education for Pure Science- Ibn Al-Haitham /University of 

Baghdad/Iraq

Abstract

Sensitive, economic, simple and accurate spectrophotometric method for estimation of ampicillin in bulk 
and dosage form is described. Ampicillin was oxidized by sodium hypochlorite and coupling with sulfanilic 
acid in the presence of sodium hydroxide to obtain a stable yellow colored chromogen which exhibit a 
maximum absorption (λmax) at 400 nm. The optimum conditions were carefully evaluated .

Plot of absorbance against concentration was linear over the range (50-300 µg.ml-1). This method was applied to 
the estimation of ampicillin in pure drug and commercial formulations successfully. 
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Introduction

Ampicillin is a drug from penicillin family. It is used 
to treat a broad range of bacterial infections produced by 
haemophilus influenza, streptococcus and escherichia. 
Ampicillin is used in the treatment of urinary and genital 
tract infections, otitis media in children and upper 
respiratory tract infections.

Ampicillin is a crystalline powder with white 
color with chemical formula, 6-[(Amino phenyl acetyl) 
amino]-3, 3-dimethyl-7-oxo-4-thia-1-azabicyclo[3.2.0] 
heptane-2-carboxylic(1).

A survey of literature revealed that several 
analytical methods such as high performance liquid 
chromatography(2-4), flow injection(5,6), atomic 
spectroscopy(7), capillary electrophoresis(8,9), iodometric 
titration(10), potentiometric methods(11,12) and 
spectrophotometric methods(1, 13-16) have been reported for 
the determination of ampicillin. 

The present study involves the development of 
accurate, sensitive and reproducible spectrophotometric 
method based on oxidation of ampicillin by sodium 
hypochlorite and coupling with sulfanilic acid in presence 
of sodium hydroxide as basic medium. This method is 
successfully applied to estimation the ampicillin in its 
commercial formulations. 

Experimental 

Instruments 

The absorption spectra and all spectrophotometric 
measurements were carried out on a double-beam 1800 
Shimadzu spectrophotometer with 1 cm matched quartz 
cells. 

Materials and reagents 

Ampicillin standard powder received was provided 
in pure form (99.99%) from the State Company for Drug 
Industries and Medical appliance-(SDI) Sammara-Iraq 
and all chemicals used were of analytical reagent grade. 

Reagents solution 

-Sulfanillic acid [6.35 × 10-4 M]: 0.11 g of sulfanillic 
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acid was dissolved in 0.5 mL of 4 M NaOH and complete 
dilution to 100 mL with distilled water. 

-Sodium hypochlorite [1% (v/v)]: prepared by 
dilution of 10 mL of 5% sodium hypochlorite to 50 mL 
by distilled water in volumetric flask. 

-Sodium hydroxide [4 M]: 16 g of sodium 
hydroxide was dissolved in 100 mL distilled water. 

-Standard ampicillin solution 1000 µg.mL-1: 0.1 g 
of ampicillin was dissolved in 0.5 mL of 4 M NaOH and 
further diluted to 100 mL with distilled water. 

Preparation of drug in dosage form 

Ten capsules and ten vials of ampicillin were 
weighed, and an accurately weighted portion of the 
powder equivalent to 250 and 500 mg of ampicillin were 
dissolved in a 0.5 mL of 4 M NaOH and mixed well and 
then filtered by using Whatman filter paper number 41. 
Then volume was diluted to 100 mL with distilled water 
and analyzed as given under the assay procedures for 
bulk samples. 

General standard procedures 

Aliquots (0.5- 3.0 ml) of standard 1000 μg ml-1 
ampicillin solution were transferred into a series of 10 
ml volumetric flasks. To each 0.5 mL of 6.53 × 10-4 M 
sulfanillic acid solution, 2 ml of 1% sodium hypochlorite 
and 1.5 ml of 4 M sodium hydroxide were added. The 
volumes were made up to the mark with distilled water. 
The absorbance of yellow colored compound was 
recorded at 400 nm against the blank solution. 

Results and Discussion 

Absorption spectra 

When ampicillin react with sulfanilic acid in the 
presence of sodium hypochlorite in basic medium of 
sodium hydroxide, a yellow colored oxidizing coupling 
product with an absorption maximum at 400 nm is 
formed. The absorption spectra of product and blank 
solution were recorded. The results were graphically 
represented in Figure 1. 

 

Figure (1): Spectrum of: (A) 200 μg.mL-1 ampicillin 
complex, (B) blank solution under optimization 

conditions. 

Optimization of reaction variables 

The influence of different type of bases 

When some bases (NaOH, KOH and NH4OH) that 
the presence led to increase the intensity of the produced 
product were tested for the basic medium of reaction, 
it was found that NaOH was the most suitable for a 
maximum absorbance for method. 

The influence of sulfanilic acid volume 

Volume of sulfanilic acid effect on the color 
development was studied. It is evident that 0.5 mL 
sulfanilic acid give a maximum color intensity and a 
minimum absorbance of the blank. 

The influence of sodium hypochlorite volume 

The study of volume of sodium hypochlorite as an 
oxidant agent was evaluated. Maximum absorbance was 
observed when the volume of sodium hypochlorite was 
2 mL. Above this volume the absorbance was decreased. 

The influence of sodium hydroxide volume 

The effect of the volume of NaOH on the color 
intensity of product was studied. 1.5 ml of 4M NaOH 
which was give high sensitivity. 

Order of addition influence 
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Different orders of component addition influence 
on chromogen formation was investigated by changing 
the sequence of addition of drug, , reagent, oxidizing 
agent and base. The sequence was {ampicillin – sulfanilic 
acid – NaOCl and NaOH} for the best intensity. 

The influence of reaction time 

The effect of coupling reaction time on color of 
chromogen development was examined. The yellow 

product formed due to the oxidation coupling of 
ampicillin with sulfanillic acid by sodium hypochlorite 
in presence of base, attained the maximum color at 0 
minute, that means the reaction was very fast. 

Linearity and analytical data 

Empolying the conditions described under 
procedure, a linear calibration graph, Figure 2 for 
ampicillin obtained shows that Beer’s law is obeyed 
over the concentration range 50-300 μg.mL-1. Linear 
regression and analytical parameters are listed in Table 
1. 

 

Figure (2): Spectrophotometric calibration curve for estimation of ampicillin. 

Table (1): Linear regression and analytical parameters for estimation of ampicillin.

Parameter Value

λmax (nm) 400

Regression equation Y = 0.0033 [Ampicillin µg.mL-1] 0.1571

Calibration sensitivity(mL.μg -1) 0.0033

Linearity range (µg.mL-1) 50-300

Correlation coefficient (R) 0.9996

Molar absorptivity (ε)
(L. mol -1.cm -1)

1331.55

LOD (µg.mL-1) 0.2405

Sandell’s sensitivity (µg.cm-2) 0.3030



Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4      2019

Composition of complex 

Stoichiometry of the product formed from the reaction of ampicillin with sulfanilic acid was studied applying the 
Job’s method by using equimolar solutions (1.24×10-3 M) of ampicillin and sulfanilic acid. The results obtained show 
that 1:1 drug to reagent complex was formed at 400 nm. The reaction may proceed as given in Scheme 1. 

Scheme (1): The suggested mechanism for oxidation reaction. 

Accuracy and precision 

Accuracy was done by relative error % and precision was evaluated by relative standard deviation (RSD) %. 
Three different concentration levels of ampicillin were analyzed in three times. Table 2 list the results of accuracy 
and precision. 

Table (2): Accuracy and precision of the method for estimation of ampicillin.

Sample
Conc. of ampicillin (µg.mL-1)

Relative error
%

RSD*
%

Taken Found*

Ampicillin

50 50.355 0.710 0.6330

200 200.74 0.370 0.3724

300 299.592 -0.136 0.2302

*Average of three determinations. 

Application to Pharmaceutical Preparations 

The application of the method for the assay of ampicillin in drugs has been done successfully and the results 
obtained are listed in Table 3 for each sample in three replicates. 
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Table (3): Application of the ampicillin concentration measurements in pharmaceutical formulations.

Sample Labeled amount of 
ampicillin (mg)

*Found amount of 
ampicillin(mg)

Recovery
%

RSD*
%

Ampicillin Caps
S. D. I.- Iraq

250 252.42 100.96 0.9431

500 498.70 99.74 0.5260

Ampicillin Vials
S. D. I.-Iraq

250 491.33 98.27 1.0980

500 502.00 100.40 0.4122

*Average of three determinations. 

Conclusions 

The oxidative coupling reaction with sulfanillic 
acid and sodium hypochlorite in the presence of 
sodium hydroxide was rapid, sensitive, simple and 
precise spectrophotometric method was developed for 
estimation of ampicillin. The proposed method was 
applied successfully in pharmaceutical formulations. 
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Abstract

The aims of this study was to investigate the changes that occurred on some liver functions and some 
haematologicl parameters and blood pressure of smokers. The current study is carried out in in Al- Muthanna 
province.The study included 200 men, (100) smokers and (100) non smokers (control ).the smokers and non 
smokers divided to two group according to age. the ages were between (25-46)years.The results for liver 
function indicate a significant increase at(P<0.05)in Glutamate Oxaloacetae Transaminase(GOT),Glutamate 
Pyruvate Transaminase(GPT) and Alkaline Phosphatase ( ALP) levels of smokers comparing with control 
group in two age groups ,but non-significant differences at (P<0.05) in Serum Total Bilirubin (STB) of 
smokers comparing with control group, While the results for haematological parameters showed a significant 
increase at(P<0.05) in white blood cells (WBC), red blood cells(RBC), hemoglobin(Hb) and Mean Cell 
Volume(MCV)of smokers comparing with non-smokers in two age groups, but non-significant differences 
at(P<0.05) in PLT of smokers comparing with non-smokers in two age groups. the results for blood pressure 
showed a significant increase at(P<0.05) in in systolic and diastolic blood pressure in all age groups of 
smokers comparing with non-smokers. 

Key words :Smoking, liver functions , haematological parameters , blood pressure.
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Introduction

Smoking is the most important public health 
problem. Tobacco cigarette is one of the major causes 
to death and essential public health challenge in world 
over, many studies showed the effects of smoking 
on many organ systems mostly respiratory, reticulo-
endothelial system and cardiovascular systems (1).WHO 
estimates that tobacco-related deaths will amount to 8.3 
million in 2030 and one billion deaths during the 1st 
century. Water-pipe (WP) is a classical device used for 
tobacco smoking attached with water bowl, WP usage 
has a history about 400 years with the different names 
like as a shisha, narghile, hookah chillum and arghile. (2) .     

Tobacco can be used as burning cigarettes, which 
affects hematological parameters and the liver enzyme 
activity. There are 4000 substances in a single cigarette, 
200 of which are poisonous and 80 cause cancer; such 
poisonous substances include nitrogen oxide, nicotine, 
hydrogen cyanide, carbon monoxide and free radicals 
which result in disorders in the human body Also, 
smoking produces carbon monoxide that binds more 
firmly with hemoglobin compared to oxygen, leading to 
many diseases, such as blood pressure (3). Smoking is an 
etiological agent for many chronic diseases, including 
a variability of infections, cancers, heart diseases, 
and respiratory diseases such as chronic obstructive 
pulmonary disease, that have weakening in the balance 
between cell growth and cell death, which put together, 
are caused of morbidity and mortality in today’s society 
(4).
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Materials and Methods

Subjects and study location: This study included 
200 men (100 smokers and 100 non smokers,ages were 
ranged(25-46) years old. The current study is carried out 
in Al- Muthanna province.    . 

Blood Samples: Venous blood sample (7ml) 
were collected from smokers and control, 2ml from 
blood was placed in EDTA tube for estimation of the 
Haematological parameters while 5 ml from blood was 
placed in gel tube (free of anticoagulant) and allowed 
to coagulate for (15-20) minutes then centrifuged for 
separation of serum. for estimation of the liver enzymes . 

1.Assessment of liver functions

-Assessment of GOT and GPT 

GOT and GPT were determined enzymatically 
according to the method described by(5) , as shown in the 
following reaction respectably. 

α – Oxoglutarate + L-aspartate

α – Oxoglutarate + L-anine 

-Assessment of ALP

ALP was determined enzymatically according to the 
method described by(6) 

-Assessment of STB 

The total serum bilirubin concentration was 
calculated by bilirubin meter after it was calibrated 
using a capillary tube containing distille water. The 
serum samples were placed in similar capillary tubes and 
measured in mg /dl (7).

2. Assessment of haematological parameters 

2 ml of blood samples placed in test tube containing 
EDTA and then mixed gently on the blood mixer, then 

the blood is taken by the apparatus, after that all complete 
blood parameters is recorded by (Sysmax-Kx-21) (8).

3. Assessment of blood pressure(Bb)

Systolic and diastolic blood pressures were measured 
double at 5 min intervals from the left arm after at least 
15 min of rest. BP values were obtained by the traditional 
auscultatory method using a sphygmomanometer               

Statistical Analysis

In this study , several statistical tests were used 
to find the significant differences among the studied 
parameters of smokers and control group at (P<0.05)
level of significance. This study designed by Completely 
randomized design (CRD) that used in the analysis of 
variance for data by using one way ANOVA test, 
independent t-test and treatment means were compared 
using the least significant difference (LSD) at (P<0.05)
level of significance. Data were processed and analyzed 
by using statistical program social science (SPSS 22) 
and the results were expressed as Mean±SD .

Results and Discussion

1.Liver functions 

The results of this study showed GOT (23.7 ±5.1) 
for smokers and (13.4 ±2.1) for control( non-smokers), 
GPT(25.1 ±5.7) in smokers and (12.7 ±4.2) in control 
smokers, ALP (49.63±7.15) in smokers and (38.27 ±5.3) 
in control, SBT (0.69 ±0.049) in smokers and (0.70 
±0.023) in control, these results of age group (25-35) 
years old, while the results of age group(29-39)years 
old are GOT(21.5.1 ±3.4) for smokers and (14.1±1.2 ) 
for non-smokers, GPT (20.3 ±3.8) in smokers and (11.9 
±2.3) in control, ALP (60.41 ±6.04) in smokers and 
(43.13 ±2.0 8) in control. STB (0.60 ±0.01) in smokers 
and (0.58±0.01) in control, table (1)

Table (1) The change in Liver parameters of smokers group as compared with control group.

Liver parameters Age (years)
Smokers

Mean±SD
Control group 

Mean±SD

GOT
U/L

25-35 23.7 ±5.1 * 13.4 ±2.1

36-46 21.5.1 ±3.4 * 14.1±1.2 
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GPT
U/L

25-35 25.1 ±5.7 * 12.7 ±4.2

36-46 20.3 ±3.8 * 11.9 ±2.3

ALP
U/L

25-35 49.63±7.15 * 38.27 ±5.3

36-46 60.41 ±6.04 * 43.13 ±2.0 8

STB
mg/dl

25-35 0.69 ±0.049 0.70 ±0.023
36-46 0.60 ±0.01 0.58±0.01

*represent significant difference between 
smokers groups as compared with control group 

The results showed a significant increase in GOT, 
GPT and ALP of smokers when compared to control 
group.This may be due to nitrosative stress which is 
a condition that occurs when the production of highly 
reactive nitrogen containing chemicals, such as nitrous 
oxide, exceed the ability of the human body to neutralize 
and eliminate them. Nitrosative stress can lead to 
reactions that alter protein structure thus interfering 
with normal body functions. Cigarette smoke contains a 
large number of chemical substances especially nicotine 
which is toxic to the liver (9).

liver enzymes increased in serum according to 
the damage of the liver cell, these enzymes include 
transferase enzymes, GOT, GPT and ALP. Alkaline 
phosphatase is the most frequently measured indicator 
for liver bile ducts disease(10). GOT and GPT enzymes 
frequently appear in the serum following liver cell injury 
or sometimes in smaller amounts from degraded cells. 
The liver has a central and critical biochemical role in 
metabolism digestion detoxification and blood from 
intestinal tract initially passes through the liver. Elevated 

liver enzymes may indicate inflammation or damage to 
cells in the liver (11).

ALP is an important enzyme mainly derived from 
the liver and bones, but is also present in the kidneys 
and the leukocytes. The relationship between smoking 
and ALP is illustrated by inflammatory markers CRP 
and in particular the leukocyte count , in crease of ALP 
associated with smoking may reflect bone cell activity(12).

2.Haematological parameter

The results of this study showed total WBC (9.2 
±1.7) for smokers and (6.1 ±0.12) for non-smokers, RBC 
(6.27 ±0.12) in smokers and (4. 95 ±0.19) in controls, Hb 
(19.01 ±0.32) in smokers and (14.31 ±0.19) in control 
and MCV (96.87 ±4.33) in smokers and (87.29 ±2.15) 
in control, PLT (271.52 ±54.35) in smokers and (278.12 
±73.43) in control these results of age group (25—35) 
years old, while the results of age group(36-46)years 
old are WBC (12±2.3) for smokers and (5.3 ±1.8) for 
non-smokers, RBC (8.11 ±0.27) in smokers and (5.32 
±0.37) in controls. Hb (22.38 ±0.23) in smokers and 
(16.0 9 ±0.29) in control. MCV (117.65±4.2) in smokers 
and (92.33±2.01) in control, PLT (243.57 ±37.1 3) in 
smokers and (240± 45.81) in control, table (2)

Table (2) The change in haematological parameters of smokers groups as compared with control group.

Haematological parameters Age (years)
Smokers group

Mean±SD
Control group Mean±SD

WBC
103 /µL

25-35 9.2 ±1.7 * 6.1 ±0.12

36-46 12±2.3 * 5.3 ±1.8

Cont... Table (1) The change in Liver parameters of smokers group as compared with control group.
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RBC
106 /µL

25-35 6.27 ±0.12 * 4. 95 ±0.19

36-46 8.11 ±0.27 * 5.32 ±0.37

Hb
g/dl

25-35 19.01 ±0.32 * 14.31 ±0.19

36-46 22.38 ±0.23 * 16.0 9 ±0.29

MCV
fL

25-35 96.87 ±4.33 * 87.29 ±2.15

36-46 117.65±4.2* 92.33±2.01

PLT
103 /µL

25-35 271.52 ±54.35 278.12 ±73.43

36-46 243.57 ±37.1 3 240± 45.81

*represent significant difference between smokers groups as compared with control group. 

Cont... Table (2) The change in haematological parameters of smokers groups as compared with control 
group.

This study agreement with the previous studies on 
the impact of smoking on hematological parameters, 
WBC, RBCs, Hb, and MCV levels were found to 
be markedly increased, while platelet counts were 
decreased. These changes have been associated with 
high risk of atherosclerosis, polycythemia, chronic 
obstructive pulmonary disease, and cardiovascular 
disease in smokers (13).

The results of this study indicated a significant 
increase at(P<0.05) in (WBC) of smokers comparing 
with control, the relation of high WBC count with 
smoking may be due to the presence of a subclinical 
inflammatory reaction (14). The leukocytosis may 
simply be a marker of smoking-induced tissue damage, 
this high count can promote cardiovascular diseases 
through multiple pathologic mechanisms that mediate 
inflammation, plug the microvasculature, induce 
hypercoagulability and promote infarct expansion (15). 
In another suggestion that inflammatory catalyzing of 
the bronchial tract causes an increase in inflammatory 
markers in the blood circulation (16).

The present study indicated the smokers had 
significant increase in RBC count at (p<0.05) of 
smokers comparing with non-smokers. The increase of 
RBC count is termed as polycythemia and very high of 
RBC mass slows blood velocity and increase the risk 

of intravascular clotting, coronary vascular resistance 
decreased coronary blood flow, and a predisposition to 
thrombosis (17). The mechanism by which polycythemia 
causes thrombosis is still under investigation, but 
smoking cigarettes creates a unique condition of 
combined polycythemia to chronic hypoxia, leading 
to elevated red cell production because of an elevated 
carboxyhemoglobin level with concomitant plasma 
volume reduction (18). Some possible mechanisms are 
reported by which cigarette smoking could cause such 
changes in the red blood cells. Carbon monoxide, one 
of the chemicals identified in tobacco smoke, may 
induce hypoxia, usually the body responds to hypoxia 
by increasing the number of erythrocytes. Excessive 
tobacco can be result in polycythemia because this 
situation created a real oxy-carbon poisoning, so there 
was an extra oxygen demand and production of red 
blood cells increases to cope (19). The result obtain in 
this study indicate a significant increase in hemoglobin 
concentrations at (p<0.05) compared to non-smokers. 
Elevated levels of hemoglobin are correlated with 
increased numbers or sizes of RBCs. Hemoglobin 
concentrations were significantly associated with 
increasing age in cigarette smoking men. The study was 
demonstrated other studies support by (20).

The results in this study show a significant increase 
in MCV, MCV indicates the size of a red blood cell and 
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presence of red cells smaller or larger than normal size 
means the person has anemia, elevated levels of MCV 
indicates that subjects might suffer from megaloblastic, 
hemolytic, pernicious or macrocytic anemia usually 
caused by iron and folic acid deficiencies (21). The 
increase in hemoglobin and MCV could be due to 
the inhaled carbon monoxide gas (CO), which is one 
of the inhaled components of cigarette smoke. CO 
present in cigarette smoke in more than 600 times the 
concentration considered safe in industrial plants. A 
smoker’s blood typically contains 4 to 15 times as much 
CO as that of a nonsmoker. CO combines reversibly 
with oxygen-carrying sites on the hemoglobin molecule 
by about ranging from 210 to 240 times greater than that 
of oxygen, which results in decreased oxygen-carrying 
capacity of the blood, this decrease is compensated by 

an increase in hemoglobin (22). this study did not find 
any differences in Platelet count of smokers comparing 
with non-smokers, while the study conduct by (23) which 
found that decrease in platelet count in smokers .

3.Blood pressure

The results of this study showed that systolic blood 
pressure 136.72±9.67 of smoker and 121.81 ±11.0 4 of 
non-smoker also the results showed that diastolic blood 
pressure 92.51 ±5.93 of smokers and 81.0 5±6.1 8 of 
non-smoker these results of age group (25-35),while 
in age group (36-46) the results indicated that systolic 
blood pressure 164.31±8.71 of smoker and 130.18 ±6.25 
of non smoker also the results showed that diastolic 
blood pressure 89.63 ±8.0 7 of smokers and 77.2 2 ±7.13 
of non smoker,table 2 

Table(1)The change in Blood pressure of smokers groups as compared with control group.

Blood pressure Age (years)
Patients group

Mean±SD
Control group 

Mean±SD

Systolic 
mmHg

25-35 136.72±9.67 * 121.81 ±11.0 4

36-46 164.31±8.71 * 130.18 ±6.25

Diastolic
mmHg

25-35 92.51 ±5.93 * 81.0 5±6.1 8

36-46 89.63 ±8.0 7 * 77.2 2 ±7.13

*represent significant difference between smokers groups as compared with control group. 

The results of this study indicated a significant 
increase at(P<0.05) in systolic and diastolic blood 
pressure in all age group may be due to harmful effects 
of cigaretts smoke on the vascular system, The cigarette 
smoking causes sympathetic activation, oxidative stress, 
and acute vasopressor effects that are associated with 
increased markers of inflammation that are linked with 
hypertension. There are several potential biological 
mechanisms through which exposure to cigarette smoke 
may lead to high blood pressure, cigarette smoking also 
increases blood pressure through stiffening arteries, 
particularly with deleterious effects of chronic smoking 
that leads to the development of hypertension. Smoking 
or intravenous nicotine administration increases arterial 

blood pressure in humans. This can be explained by an 
acute stimulation of the sympathetic nervous system 
causing heart rate increases (24).

Conclusion

There are a great side effects of cigarette smoking 
on liver function , haematologicl parameter (RBCs, Hb, 
WBCs, PLT and MCV) and blood pressure.
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Abstract

Achieving success in the futsal soccer game also depends on the good potential in the accuracy and speed 
of implementing basic skills through the superior ability to accuracy and speed of passing the soccer (futsal) 
to the researchers as well as teachers and lecturers in this game within the scope of the lesson in the third 
and fourth stage, there is a weakness in most Female students in basic play skills, including the skill of 
handling, because they need to play to the speed and accuracy of performance and weakness, according to 
the researchers ’opinion, lack of training on them requires awareness, thinking, focus and awareness that the 
game needs physical and mental effort to master it, which the researchers decided to go into this problem, the 
researchers used the curriculum Descriptive Basloubi survey and correlations because it fits with the nature 
of the research problem. The research community was determined by the students of the fourth stage in the 
College of Physical Education and Sports Science in the effectiveness of football halls for the academic 
season 2018-2019 and the number (14) students, which were completely chosen for the experiment, in a 
simple random way ( Lottery) and by 100%. The researchers used the scale of creating awareness of the 
researcher (Wahb Razzaq), where a scale consists of (28) items that the examiner answers according to five 
alternatives, which are (always, sometimes, rarely, never) and grades are given (1,2,3,4,5) on Respectively, 
as the highest score on the scale was (140), the lowest score is (28), the name of the test - receipt, and either 
the handover pass test toward players - the goal of the test - measuring the speed and accuracy of passing 
them - the conclusions are - distinguished students of the Faculty of Physical Education and Sports Science 
at the University of Kufa In the fourth stage, a good reality of awareness and creativity also characterized 
by a good reality in the performance and speed of the skill of handling the futsal football. There is a real 
correlation between the awareness of creativity and the speed and accuracy of the skill of handling futsal 
football. The researchers recommend that it is necessary to focus on psychological matters that increase the 
students ’motivation to think and awareness about creativity and help them in achieving self and forming a 
personal sporting identity for each of them using encouraging educational methods to develop the skill of 
speed and accuracy of the passing skill of students in the College of Physical Education and Sports Science 
while practising practical lessons and performing sports skills Various specials, futsal soccer skills.

Key words: creativity awareness, speed and accuracy of pass, Futsal football for female students 

Introduction

The skills of the futsal soccer game are influential 
and important for the practitioners of this event, which 
works to develop many qualities, including awareness of 
creativity, concerned with the need to excel and in turn 

works to detonate and stimulate the potential energy they 
have, also works to motivate him to double and direct his 
efforts and energies towards achieving the desired goal( 
1) .

DOI Number: 10.37506/ijfmt.v14i4.11847
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In light of the foregoing, the importance of the 
current research is reflected in finding a relationship of 
awareness of creativity, accuracy and speed of handling 
due to the lack of researchers in delving into this field, 
which is the focus of attention of many researchers, 
because the game has taken an advanced trend among 
other activities, especially in the coming years, the 
problem of research is to Achieve Success in the futsal 
soccer game is also dependent on the good potential in 
the accuracy and speed of implementing basic skills 
through the superior ability to accuracy and speed of 
passing football (futsal). The researchers observed two 
teachers and a lecture in this game within the scope of the 
lesson in the third and fourth stage, there is a weakness 
in most of the students in Basic playing skills, including 
the skill of handling, because it needs in the game to 
speed and accuracy of performance and weakness is, 
according to the opinion of researchers, lack of training 
on it needs awareness, thinking, focus and awareness that 
the game needs physical and mental effort for mastery, 
which the researchers decided to go into this problem, 
the objectives of the research identify awareness The 
creativity, speed and accuracy of the Futsal Soccer Pass 
for students, and the relationship between awareness of 
creativity and the speed and accuracy of Futsal Football 
Pass for Female Students(2).

Procedures(3):

The researchers used the descriptive method in the 
two methods of surveying and correlation, as it fits with 

the nature of the research problem, for students of the 
fourth stage in the College of Physical Education and 
Sports Science in the effectiveness of football halls for 
the academic season 2018-2019 and the number (14) 
students, which were chosen entirely for the experiment, 
in a simple random way (Lottery) and 100%

Procedures for choosing a measure of awareness 
of creativity:

The researchers used the measure of creativity of the 
researcher (Wahhab Razzaq) (1), where a scale consists 
of (28) items that the examiner answers according 
to five alternatives, which are (always, sometimes, 
rarely, never) and the grades are given (1,2,3,4,4). 5) 
respectively, as the highest score on the scale was (140), 
while the lowest score was (28)(4).

To apply the scale, the researchers presented the 
scale to a group of gentlemen experts and specialists in 
the field of sports psychology, testing and measurement, 
to evaluate it and judge it in terms of their suitability 
for what was set for it. After briefing the experts and 
specialists on the paragraphs of the scale and testing, 
they made their observations after which the researchers 
extracted a value ( KA 2) calculated for the agreement of 
experts and specialists and acceptance of the nomination 
of paragraphs for which the calculated value of (K2) 
is greater than its tabular value of (3.84), as shown in 
tables (1). 

 Table (1)Shows the number of agreements, calculated (ka) 2 values   and the moral significance of the 
creativity awareness paragraphs

Variables Number of experts 
approved

Number of experts not 
agreeing

Calculated value 
of (chi)2 Significance

Creativity awareness
6

zero 6 sig

After the validity of the paragraphs was approved by the experts, the scale is ready for application in its final 
form.

Procedures for testing the speed and accuracy of futsal pass

Test Name - Pass Test (Ball Pickup and Delivery)

Test name - Receipt and handover of the pass to players
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Test objective - measuring scroll speed and accuracy

The tools used - (4 players), stopwatch, whistle, and 
legal football (2) tape measure.

Method of performance: - The laboratory stands 
inside a square measuring (1.5) meters and the players 
performing the test stand on its sides and according to 
their numbering and in the other two players to receive 
the ball and return it to the executing player upon hearing 
the beep. The player (1) kicks the ball from (6) meters 
Towards the port for testing inside a square measuring 
1.5 meters if the laboratory receives the ball from player 
No. 1 if he passes the ball to No. 4, and if he receives the 
ball from No. 2, he passes the ball towards (3) and so for 
(40) seconds As shown in Figure (1)

Recording method

- The number of passes performed by the player is 
counted within (40) seconds.

- Do not count or return if the ball goes out of the 
box designated for it.

Scientific foundations of the tests:

For the tests to achieve the goal and purpose for 
which they were placed, but to be reliable, reliable, 
and truthful, they must meet the conditions and 
specifications, the most important of which are the 
scientific foundations of the test (honesty, consistency, 
and objectivity), and on this basis, the researchers found 
the scientific foundations of the tests as follows:

First: validate the test:

Honesty is “the health of measuring what was set 
for it or the authority with which the test measures what 
was set for it”  . On this basis, the sincerity of the 
accuracy and speed of passing the test was found by 
adopting content honesty. These tests were presented to 
a group of gentlemen experts and specialists in the fields 
of (football, athletic training, tests and measurement) 
who confirmed that this test is true and measures the 
quality that was set for it.

Second” the stability of the tests:

Stability of the test means that it is the degree of 
coherence with which the measuring method used can be 

applied or the degree of accuracy with which the apparent 
test that measures the subject of the measurement is 
measured. Any daily on the date the test was repeated 
on the same sample and then the simple correlation 
coefficient (Pearson) was extracted.

Scout experience for passing speed and accuracy:

After putting the instructions for the test, the 
researchers conducted the exploratory experiment on 
Sunday 7/11/2018 in the hall of the College of Physical 
Education and Sports Science - the University of Kufa, 
which is (3) students from the research community to 
reveal the following:

1- To ensure clarity of instructions and test items for 
the sample.

2- Know the time taken for the test.

3- Knowing the conditions of applying the test and 
the accompanying difficulties.

The main field experience:

Given the completion of the procedures that qualify 
the basic experiment that confirmed the validity of the 
scale and the identification of the application of the 
accuracy and speed of passing the futsal football pass, 
the researchers began applying the standard and testing 
to the research sample of (14) students representing the 
fourth stage of the futsal football for the academic season 
(2018-2019) on Wednesday corresponding to 23/1/2019. 
The scale form was then attached to the student’s speed 
and accuracy test form for each student to find out their 
degree. The work was supervised by the researchers. 
After completing the basic experiment, the researchers 
collected the data of the research sample and arranged it 
in tables in preparation for statistical analysis( 9).

Statistical means: -

To treat the results in a way that serves the research, 
the researchers adopted the appropriate statistical means, 
the Statistical Package for Social Sciences (SPSS) to 
process the data and the bag was used in the topics: 

Results

To achieve the goal of the first research, which is 
to identify awareness of creativity, speed and accuracy 
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of the skill of handling football with futsal footage 
for students of the Faculty of Physical Education and 
Mathematical Sciences at the University of Kufa, a 

measure (awareness of creativity) were applied, and after 
that, the tests were conducted for the skill (speed and 
accuracy of handling) football futures for the mentioned 
students Above.

Table (2)Shows the arithmetic mean and the standard deviations of the special research variables for the 
fourth stage students in futsal football

variables
the sample

mean standard deviation

Creativity awareness 35,80 4,394

Speed and accuracy of handling 3,60 0.632

We observe through Table (2) the values   of the arithmetic mean and the standard deviations recorded for students 
of the fourth stage in the College of Physical Education and Mathematical Sciences in awareness of creativity and 
(speed and accuracy of handling)

Presentation, analysis and discussion of the nature of the relationship between awareness of creativity and 
the speed and accuracy of handling a sample:

To achieve the second research goal of ((recognizing the nature of the relationship between each (awareness 
of creativity) and (speed, accuracy and the skill of handling) for students of the Faculty of Physical Education 
and Mathematical Sciences at the University of Kufa)) the researchers applied the simple correlation coefficient 
((Pearson between awareness of creativity and speed And the accuracy of scoring skill in this research and the results 
appeared as found in Table (3): 

Table (3)Shows the values of correlation coefficients between search variables

variables Arithmetic mean standard deviation Calculated correlation 
coefficient value indication

Creativity awareness 35,80 4,394

0.47 sig
Speed and accuracy of 

the handling skill 3,60 0.632

As for awareness of creativity and its relationship to 
the speed and accuracy of the handling skill of the research 
sample through our observation of Table (2), the value 
of the correlation coefficient between the awareness of 
creativity and its relationship to speed and accuracy of 
handling skill amounted to (0.47) Researchers attribute 
the reasons for this moral relationship to the students 
’thinking in the effectiveness of Futsal football It was 
good in terms of discipline and commitment to skills 
training and mastery, especially handling and control 
skill.

The seriousness in the performance of female 
students and the desire to identify their levels through 
psychological tests to raise awareness of creativity 
and skill regarding the skill of speed and accuracy of 
handling were their high seriousness in the tests as well, 
during the practical lesson on mastering this skill which 
increased the students ’motivation towards achieving the 
goal and obtaining the best grades During the exams, 
(Kamel, 1981) indicates, “Achieving the highest level 
of sports necessarily necessitates identifying problems 
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and psychological impediments facing players in sports 
training to bring the athlete to a good psychological, 
physical and skill condition to endure these pressures 
to achieve the goal set for him while participating 
in the race.”And sees “ The preparation of the player 
physically and skillfully well affects the psychological 
energy as the body fitness is an important part of mental 
health as well as the influence of psychological energy in 
preparing him physically and skillfully through balance 
and a sense of awareness and good thinking before and 
during Competition, which leads to less psychological 
burdens and thus a good psychological and skill 
condition.” To clarify the level of attribute growth, the 
trainer must organize the training in a manner that allows 
the use of special exercises that compel the A player 
who shows very high willpower, and this we observed 
for the students from the commitment in continuous 
training through lectures on the basic skills of the game 
and mastering the skill well and mastering it in terms of 
accuracy and performance.

Conclusion

Through the procedures of research and to produce 
its results and discuss them, the researchers reached the 
following conclusions:

1- The students of the College of Physical Education 
and Sports Science at the University of Kufa in the 
fourth stage were distinguished by a good reality of 
awareness and creativity as well as a good reality in the 
performance of the speed and accuracy of the skill of 
handling in futsal football.

2- There is a real correlation between awareness 
of creativity and the speed and accuracy of the skill of 
handling futsal football. 
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Abstract 

Objected: This essay has shown esthetics to be a salient factor for successful complete dentures. Complete 
denture esthetics can no longer be regarded as a method of tooth selection and arrangement alone or the colors 
and contours of the denture bases and forms of the denture bases. Denture feel must likewise incorporate 
those whole face for which those expressions from claiming inward feelings, personality, comfort, image, 
well-being, and recognitions about previous dental encounters need aid constantly on precise obvious. Both 
those patients and the dental specialist must comprehend this interrelationship for ideal victory.

Purpose: evaluate  hard and soft components that contribute to Creating an effective finish successful 
esthetical denture stylish rebuilding

Material and Methods :The sample was selected from Baghdad University, College of Dentistry. A total 
of 100 Iraqi adult Dental patients were clinically examined ( females and males). Each person was seated 
in the Dental chair and was asked to look straight ahead and the measures have been taken according to the 
case sheet prepared previously.

Result : the results obtained from case sheet analysis using SPSS  computer program (version 23) and 
shown significant statistic results in some criteria of determining aesthetic by facial measurement and other 
shown some unaesthetic result which may be due to clinical or laboratory error during the construction of 
complete denture.

Conclusion : A large portion of significant attention throughout finish denture development is those 
rebuilding from claiming keep going feel. esthetic dives substantially further over the negligible placement 
of the teeth on the occlusal rims, size, shape, color about simulated teeth and denture bases need aid essential 
On the development of a stylish denture. Distinctive individuals have communicated different assumptions 
for settling on tastefully pleasing dentures. 

Keywords: complete denture, esthetics, , H.pound’s concept, Ricket؛s E -plane, William relationship 

Introduction

The word aesthetics originated from the Greek 
“aisthetike” and was invented in 1735 by philosopher 
Alexander Gottlieb Baumgarten to denote “the study of 
how objects are perceived by the senses.” The concept 
was used in German shortly after Baumgarten adopted its 
Latin version (Aesthetica), but was not used in English 
until the beginning of the 19th century.1 

Dental esthetics can be streamlined in the United 
States of the 21st century to provide a complete dentition 
composed of smooth, white teeth. A worldwide 
recognition can be made of the so-called “Hollywood” 
smile, popularized by American cinema and television.2 
History shows us that this may not always have been the 
case throughout the world. The face by which greet the 
world is the most visible part of the human body, and it is 
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the face by which social acceptance can be determined. 
Facial appearance is an important part of the self-image 
and a major concern for everybody. The loss of teeth, 
also leaves an individual with significant psychological 
distress, and it needs urgent replacement. 3

The prothesis can either enhance or detract from the 
patient’s personal image depending on the naturalness 
and appeal of the patient’s appearance, reflecting the 
dentist’s artistic abilities, which vary from one to the 
next.

The position of the anterior maxillary arch and the 
arrangement of the individual teeth contribute most 
crucially to the appearance of the face .4

The teeth are not just an important part of facial 
appeal. They offer a specific appearance to each face, 
even as lips, nose, and anatomical composition render 
each face distinctive and easily identifiable. When the 
teeth are removed, the teeth are more than just lost. The 
picture of the body, fertility and beauty is hit. Artificial 
tooth implants would help to differentiate the identity of 
each individual, much as the natural teeth did, and in the 
end preserve the missing picture of the eye. The aim of 
setting artificial teeth is to simply place them where the 
natural teeth are .5 

In the mid on late twentieth century, dentistry 
developed Similarly as an Exceedingly composed 
calling with propelled medication methodologies What’s 
more conventions empowering dentists with effectively 
treat dental ailment. Throughout the later and only 
those twentieth century, professionals started to see a 
movement in the kind from claiming dentistry people in 
general might have been trying. People in general might 
have been never again constrained on select between 
metallic therapeutic materials that restored work however 
exhibited stylish bargains. The practitioner must have 
the capacity with place aside personage inclination Also 
permit the patient should aide esthetic choices. Once this 
occurs, the probability about esthetic accomplishment 
dramatically builds. 

Guiding Principles of Esthetic Dentistry:-

There are several guiding principles that can 
dramatically improve the success of esthetic treatment.6

1. Facial component: which include Facial 
feature,Tooth visibility.

2. Component of smile: which include Lip line, 
Smile line, lip curvature, Negative space, and Smile 
symmetry.

3. Dental components: which include Dental 
midline,  Golden rule, Dental morphology, 
Contact point.

4. Gingival component: which include 
Gingival morphology, Gingival contour. 

 Facial component:- 

· Facial feature

 The esthetics of dentures depend on the facial and 
oro-dental factors. The facial factors are all important in 
producing a pleasant harmonious facial expression. the 
facial feature depends on occlusal rim, proper thickness 
of the labial flange and a Position of the anterior teeth 
anteroposterior.7 

· Tooth visibility

 The measure from claiming tooth visible structure 
that is uncovered the point when a tolerant will be at 
rest, talking, grinning, alternately snickering need A 
critical impact on the stylish showing arrangement 2–4 
mm for tooth structure uncovered at rest is tastefully 
accepted .7,8 However, the dental specialist must Think 
as of that as patient age, they Regularly indicate least 
maxillary tooth structure at rest because of incisal wear 
in the nonattendance of compensatory ejection Also 
passing about versatility in the upper lip About whether. 
Vig and Brundo (1978) found that those Normal incisor 
introduction at rest in period 30 of age might have been 
3–3. 5mm, at age 50 a considerable length of time it 
might have been 1. 0–1. 5mm , Furthermore Eventually 
patient 70 A long-time of age it might have been 0–0. 
5mm.9 

Component of smile:- 

· Negative space

 An alternate component for thought for grin 
configuration the point when assessing a patient’s grin 
may be the measure from claiming negative space made 
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bilaterally between those maxillary teeth and the corners 
of the lips. Patients for limited arches What’s more 
totally smiles need that’s more negative space, while 
patients for wider arches What’s more narrower smiles 
need lesser. Investigations bring really demonstrated 
that negative space doesn’t altogether influence the 
generally stylish assessment of a smile, so choices to 
fill those buccal hall Toward expanding those forms of 
maxillary posterior restorations ought further bolstering 
a chance to be aggravated with respect to a case-by- 
instance premise.10 

· Smile symmetry 

 In dental terms beauty is all about a person’s smile 
being symmetrical. Symmetry on the left and right side is 
the same shape, using an ideal amount of space for your 
dental arch (the way your teeth are positioned in your 
jawbone) which determine by placement of midline. 
Draws this line naturally the middle of the central 
incisors, whereas in a horizontal type of symmetry, the 
eye e fixes looking into a central midline.11 

 Dental components 

· Dental midline

The balance smile depends on the facial and dental 
midline coincidence, respectively. The facial midline 
is aligned in a straight line by landmarks such as nose, 
philtrum and chin. It should be in the centred of the face, 
and match the dental midline. The midline in dentistry 
is the midline between maxillary and mandibular arches 
while the teeth are in full interception.12 Dental midline 
is the basic aspect of smile design and should be parallel 
to the long facial axis. It will also be perpendicular 
to the line of incisal and perpendicular to the papilla. 
Establishing a dental midline parallel to that of the face is 
the first step during the manufacture of set or removable 
prosthesis.13 

·  Height of lip line: 

The lip line divides the bottom third of the face in 
the relaxed face, where the teeth do not touch together 
(when the lower jaw is in the rest position with freeway 
space present).14

A smile’s esthetics are determined by characteristics 
such as the level of gingival showing and the incisors. A 

smile displaying limited gingival display was considered 
more esthetic than a smile revealing extreme gingival 
display.15 

In 1970, Hulsey investigated the effect of upper lip 
height on smile attractiveness and found that the upper 
lip at the height of the gingival edge of the upper central 
incisors has the most desirable smiles.16 

Factors influencing the size and form of the 
anterior teeth: - 

(1) The size of the face.

(2) The amount of available inter-arch space.

(3) The measured distance between the right and 
the lift maxillary canines, using the arch and incisal 
papilla as measuring guides.

(4) The length of the lips.

(5) The size and the relation of arches.17

· Teeth Arrangement :

 The maxillary foremost teethe will be positioned 
on the denture base. The vast majority vital thought 
to making an stylish denture is those position of 
the maxillary foremost teeth, E. Pound (personal 
communication, 1975) said that, in the early days Pound 
said that he strove on settle on dentures stunningly 
stylish Furthermore that those better they looked, those 
superior they spoke. This will be how as much lifetime 
study about phonetics started. In the act from claiming 
finish denture prosthetics.18 

· Key to Superior Denture Esthetics : 

  The position of the maxillary central incisors is the 
key to denture aesthetics. If the maxillary central incisors 
are correct, they will directly influence the position of 
every other tooth in the denture. Correctly placed, the 
maxillary six incisors should be as close as possible to 
the exact position once occupied by the natural teeth.19

Anterior teeth, both maxillary and mandibular, will 
look at a subtly different angle as though they were 
emerging from the jaw. However, Sharry wrote that the 
older the patient, the more the incisal edges should be. If 
photographs are available and show diastemas, it should 
be remembered that the younger the patient, the more 
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the incisal embrasure is opened.20 

 Always keep the incisal plane level and slightly 
curved to follow the smile line of the lower lip. There 
is nothing more unesthetic than a slanted occlusal or 
incisal plane.21 

 Materials and Methods

 The sample

 The sample selected from Baghdad University, 
college of Dentistry. A total of 100 Iraqi adult Dental 
patients were clinically examined ( females and males) 
. After getting the approval of the prosthodontic 
department authority in college, prosthodontic diagnosis 
clinic was prepared to be used as an examination room in 
order to use the dental chair in my clinical examination 
of the sample. After explaining the purposes and the 
aims of my study to the sample patient, consent was 
taken from the subjects to participate in my study. 

 Methods

· History 

 Each subject was seated on the dental chair in a 
comfortable position and asked information about name, 
age, sex. Then the subject was clinically examined (extra 
orally and intraorally) to check his/her fulfilment of the 
required sample selection. 

· Clinical examination :-

 Each person was seated in the Dental chair and was 
asked to look straight ahead and the following measures 
have been taken:- 

1. The patient was, seated at up right position and 
asked to look straight, the inter-pupillary width was 
measured from mid pupil to mid pupil , the incisal edge 
parallelism to the inter-pupillary line was checked , and 
the head in natural (relaxed) position. 

2. Then the midline coincidence with the face was 
measured 

3.  By using the 2 ruler and asking the patient to 
relax and sit in upright position we checked the space 
between the Ricket’s E-plane (the straight line from tip 
of nose to chin prominence) and the upper and lower lip.

4. The negative space were checked by asking the 
patient to smile and laugh. 

5. Then checked Williams’s relationship (the 
shape of the central incisor coincidence with the shape 
of the face) 

6. Those subjects were situated agreeably on the 
dental seat to a loose state for an upright position for 
those leader resting solidly against those mind rest. The 
ICD might have been measured from those average 
angle of the average angle of the palpebral fissure. The 
separation the middle of these two focuses might have 
been measured utilizing a vernier caliper without the 
application of pressure by the recording parts of the 
caliper only Previously, contact with the average angle 
of the palpebral fissure, and the effect might have been 
contrasted with those width of the six foremost teeth.

7. By checking the length of the face (from hair 
line to chin prominence) and the length of the central 
incisor have the H.pound’s concept result. 

8. By asking the patient to relax checked the 
relationship of corner of the mouth to the distance from 
canine to canine. 

· Statistical analysis:

The descriptive data were expressed as mean and 
standard deviation (Mean ± SD). Comparison of clinical 
parameters of the groups was analyzed using T-test 
Statistical analyses were performed with SPSS version 
23 (SPSS, Chicago, IL, USA), and P-value<0.05 were 
considered statistically significant. 

Results 

 The results obtain from case sheet analysis using 
SPSS computer program (version 23) and each question 
results show in separated tables and descriptive statistics 
data of study groups in table 2. frequency of age, sex 
,negative space , William relationship , corner of mouth 
from canine to canine and inter ala of nose to width of 
4 anterior teeth of study sample shown in table 3. The 
relationship between length of face and length of central 
incisor by test .Distance from Ricket؛s E -plane to upper 
and lower lip of study sample . 
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Table 1: frequency of age of study sample

No. Frequency of age Number of samples

1 30-39 4

2 40-49 8

3 50-59 28

4 60-69 34

5 70-79 26

sum 100

 

Table 2 : Descriptive statistics data of study groups

sex midline William 
relationship Negative space Cesaro and letta 

relationship

Corner of 
mouth to canine 

to canine

Inter ala of 
nose to width 
of 4 ant. teeth

N 100 100 100 100 100 100 100

Std. Error .08468 .10426 .07771 .09829 .10389 .10389 .09478

Median 1.0000 1.5000 1.0000 1.0000 1.0000 1.0000 2.0000

Mode 1.00 1.00a 1.00 1.00 1.00 1.00 2.00

Std. Deviation .41485 .51075 .38069 .48154 .50898 .50898 .46431
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Discussion

· The incisal edge parallelism with the inter-
pupillary line:- 

  The inter-pupillary distances is a facial landmark 
that is stable and does not modify after the age of 
fourteen and it’s aid in the selection and arrangement of 
the anterior teeth, in more than two thirds of the patients 
the incisal edge was parallel with the inter pupillary 
line, except in few cases were there was no parallelism 
because faulty arrangement of teeth or the problem in 
patient eyes 

Correlation exists between the bipupillary plane and 
the tangent at the upper central incisor incisal tip. This 
state is verified as real, regardless of gender which agree 
with Da Silva-ConcÍlio et al.,3 

· The mid line :

 It is an imaginary vertical line that separates the 
tow central incisors. In most of the patient the mid line 
was coincide with the face , the results shown 50% of 
sample have deviation in the mid line and that may be 
either the errors either by clinical in recording the centric 
or laboratory steps from the technician or the patient has 
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facial asymmetry . 

·  Distance from Rickets E-plane to upper and 
lower lip :- 

 There was a deviation from normal values which is 
in the average the lower lip would be 2 mm behind the 
line, and the upper lip 4 mm behind the line .in some 
patient the lower lip was 6mm behind the line and the 
upper lip was 1cm behind the plane. this result may 
different due to absent middle east people rang because 
no research in this flied or may be due the denture didn’t 
give the normal support to the lips or the 

·  The negative space :- 

 The negative space (buccal corridors) is the dark 
space that appears bilaterally during laughter and mouth 
opening, the adequate restoration of the lateral negative 
space will permit the characterization of the smile and 
enhances personality.

More than half of the patients have bilateral negative 
space that show when the patient smile and laugh, but 
in some patient the negative space didn’t show and that 
because the faulty arrangement of the teeth.

Factors contributing to buccal corridor:

1. Size

2. Photography

3. Mandibular opening

4. Dental arch. 22 

·  Williams’s relationship :- 

 Almost in all the patients the shape of the central 
incisor was coincide with the shape of the face. The 
result show most patient have the harmonies between 
face form and incisor form. Clinically, many factors 
combine to decide the shape of the tooth, such as color 
and the contour of the reflective field, resulting from 
light interaction.23 

The esthetic effect of the shape of the incisor does 
not depend on an agreement between the shapes of the 
face and the teeth, because changes in the smile are more 
important than the shape of the incisor. study showed 
neither a metric relationship between face and central 

incisor nor data to support Williams’ “law of harmony” 
or “Dentogenic Theory” 24. 

·  H.pound’s concept:

 The H.pounds concept can be calculated by:- 

Length of the central incisor = length of the face \ 
16, the two measures must be equal 

The result show significant relation between length 
of face and length of central incisor which can be control 
during arrangement of teeth. H.Pound’s formula is one 
of the calculating methods for assessing the thickness of 
the central incisor in the maxillary. 

Pound derived two formulae to evaluate central 
incisor width and length using bizygomatic width and 
face length respectively. The use of H.Pound’s formulae 
for the maxillary central incisor may be useful because 
just a small difference between the real lengths of the 
tooth and the proposed one, which is only 1.70 mm. 
H.Pound’s formula is therefore proved to be accurate 
which agree with Bin Abdul Salim et al 25

The wrong selection may result in the teeth looking 
‘awkward.’ Many formulae have been devised for 
selection of anterior teeth and one of them is the formula 
of H.Pound.26 

·  The relation between the corner of the mouth 
and the distance from canine to canine:

 In a relaxed patient the normal and esthetic position 
of the canine is the corner of the mouth , in 2\3 of the 
patient the canines was in the corner of the mouth as 
shown in result as result of technical error in teeth 
selection or clinical error in determine canine line in 
centric step. 

·  Inter-ala distance with the four anterior teeth:

 The width of the nose may be used in the selection 
of the size of the anterior teeth, for the positioning the 
maxillary canines and for registering the curve of the 
anterior arch ( Picard 1958 , Lee 1962 , Wehner 1967, 
Smith 1975, Mavroskoufis 1981, Scandrett 1982, 
Hoffman 1986 ) . The result shown large percent not 
equal the Inter-ala distance with the four anterior teeth 
which may be due to size and shape of arch or may be 
due to use large teeth to be in harmonized with age. Sex 



Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4      2041

and personality of patients or due technical error during 
selection size of teeth or during arrangement. 

Conclusion

 This artistry strives to soften the marks imposed 
upon the face by time and enables people to face their 
world with renewed enthusiasm and confidence.

 A large portion significant attention throughout finish 
denture development is those rebuilding from claiming 
keep going feel. esthetic dives substantially further over 
the negligible placement of the teeth on the occlusal 
rims, size, shape, color about simulated teeth and denture 
bases need aid essential On development of a stylish 
denture. Distinctive individuals have communicated 
different assumption for settling on tastefully pleasing 
dentures.The most important consideration during 
complete denture construction is the restoration of last 
esthetics. Esthetics goes much further than the mere 
placement of the teeth on the occlusal rims, size, shape, 
color of artificial teeth and denture bases are important 
in construction of an esthetic denture. Different people 
have expressed different opinion for making esthetically 
pleasing dentures. 

Several variables affect the esthetic outcome of 
anterior teeth in complete denture regarding the size, 
probably more than one anatomic reference is needed 
to predict correctly the width of maxillary incisors and 
canine. 

Autologous techniques should be used wherever 
possible to match the original smile of the patient.

Final decisions, including the color of teeth and their 
customization should be made during the trial insertion 
stage and should be confirmed through consultation with 
patient. esthetic parameters should also be integrated 
with phonetics, so that tooth position is changed within 
functional limits. 
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Abstract

Staphylococcus aureus is a Gram-positive, facultative anaerobic, non-spore-forming, coagulase -positive 
bacterium. the Methicillin resistance is mostly mediated by the presence of mecA gene acquisition of mecA 
gene leads to altered penicillin binding protein (PBP), called PBP2a, with low binding affinity to methicillin. 
A total of 52 S. aureus strains were analysed. Antibiogram assay for 52 healthy carriers of MRSA isolates by 
using Vitek 2 system to examine 16 different antibiotics.Methicillin resistance was confirmed by presence 
of the mecA gene by PCR. Of 52 S. aureus samples, 52 isolates of them were MRSA confirmed by targeting 
mecA gene using PCR. Aims of this study detect methicillin resistant Staphylococcus aureus from nose of 
healthy individuals in Wasit province and confirming that by PCR to detect mecA Gene.

Key words: Staphylococcus aureus, MRSA, Antibiogram , healthy individuals , mecA gene. 

 Introduction

Staphylococci are gram positive bacteria , the cells 
of S aureus about 1 μm in diameter arranged in irregular 
single small spherical (cocci), clusters, grow most 
rapidly at 37°C ,Staphylococci are relatively resistant 
to drying, heat (they withstand 50°C for 30 minutes), 
and 9% sodium chloride , their PH growth ranges 7-7.5 
(1). Approximately 30% of healthy individuals carry S. 
aureus in their anterior nares, is also considered to be 
the most pathogenic of the staphylococci and has been 
associated with a wide range of infections such as skin 
and soft tissue infections (2). The problem is compounded 
by the fact that many hospital strains of S. aureus are 
resistant to most of the commonly used antimicrobial 
agents, especially methicillin, these strains known as 
methicillin-resistant S. aureus (3). Resistance of MRSA 
is caused by possession of the mecA gene, which codes 
for a penicillin-binding protein (4) that binds the drug less 
well ,this alternative protein confers resistance to all beta 
-lactam antibiotics (5,6). Nasal S. aureus carriage plays a 

key role in the pathogenesis of infection by representing 
the source and the independent risk factor for subsequent 
infections (7,8). 

Methods

Sample Collection 

A 231 sample were obtained from nasal of healthy 
carrier, who attended from Wasit hospitals during the 
period from November-2018 to March-2019. 

Isolation and Identification of S. aureus

Isolation of S. Aureus : The samples& specimens 
were cultured directly on blood agar medium and 
incubated at 37Cº for 24 hours to study characteristic of 
growing colonies and capability of blood hemolysis,for 
the primary identification of S. aureus. After that it was 
transported to Mannitol-salt agar as a selective medium 
for these bacteria and incubated at 37°C for 24 hours (9).

Primary Identification of S. aureus 

A. Colonial Morphology: its identification was 
depended on the morphological properties (Colony 
size, color , edge , texture and hemolysis on blood agar 
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. The single selected colonies culture on mannitol salt 
agar plates ,Growth of yellow colonies as a result of 
fermentation of mannitol (10).

B. Microscopic Examination : Single purefied of 
bacterial colony used to stained with gram stain for the 
primary identification (11).

C. Biochemical Tests : positive result for Catalase 
(12), Oxidase (13), Haemolysis (14), Coagulase (11). 

Confirmation of Biochemical Test by API Staph 
System 

The API Staph System, produced by bio-Merieux 
is a reliable method for identifying 23 species of 
staphylococci and it was used to confirm the biochemical 
identification of the isolates (3,4). 

Identification of Methicillin Resistance 
Staphylococcus aureus(MRSA) by PCR

1. Phenotypically Detection of MRSA

Detection of MRSA by cefoxitin disc diffusion 
method: All the isolates were subjected to cefoxitin 
disc diffusion test using a 30 μg disc of cefoxitin . A 0.5 
McFarland standard suspension of the isolate was made 
and the culture was done on MHA plate. Plates were 
incubated at 37ºC for 18 hr. An inhibition zone diameter 
of ≤ 19 mm was reported as Methicillin-resistant isolate 
while ≥20 mm of zone diameter inhibite was considered 
as methicillin- sensitive isolate (15,16).

confirmation of detected of MRSA by vitek2 
system: The AST-P592 card used for staphylococci 
contained , Beta-Lactamase, Cefoxitin screen, oxacillin

A. Inoculum Preparation :Suspensions were set 
up by emulsifying bacterial isolates in 0.45% saline to 
what might be compared to a 0.5 McFarland turbidity 
standard (17).

B. Sensitivity Test by Vitek2: prepared Suspensions 
as previously was used for VITEK 2 system. AST-P592 
Card Used for Contained Staphylococcus, Beta-
Lactamase Screen, Cefoxitin. The antibiotic groups of 
the VITEK 2 system in this study are described in table 
(1) (18). 

Table (1) antibiotics included in vitek card and their 
abbreviation: 

Antibiotics Abbreviations

Erythromycin E

Piperacillin PRL

Moxifloxacin MFX

Aztreonam ATM

Ceftazidim CAZ

Rifampicin RP

Penicillin G PG

Clindamycin CD

Ciprofloxacin CIP

Gentamycin CN

Chloramphenicol C

Imipenem IPM

Cefoxitin FOX

Oxacillin OX

Sulphamthoxazol/ Trimethoprim SXT

Tetracycline TE

Vancomycin VA

Azithromycin ATH

Trimethoprim TM

Genotyping Detection of MRSA Isolate

Extraction of bacterial genome :Extraction of 
genomic DNA was preformed by using FavorPrep 
Blood/ Cultured cells Genomic DNA extraction Mini 
kit and protocol was followed as per manufacturer’s 
instructions.

Detection of DNA product by agarose gel 
electrophoresis : DNA samples were electrophoresed 
by horizontal agarose gel electrophoresis according to 

(19).

Polymerase Chain Reaction Protocols :Methicillin 
resistant strains were determined by the presence of the 
mecA gene by monoplex PCR as described previously. 
MRSA isolates were tested for the presence of the 533-
bp PCR product of the mecA gene using the following 
primers: forward 5’-TGGCTA TCG TGT CAC AAT 
CG-3’and reverse 5’-CTGGAA CTT GTT GAG CAG 
AG-3’. 
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A. Monoplex PCR Mixture: The DNA extract 
of MRSA isolates were subjected to mecA gene by 
monoplex PCR. The protocols used depending on 
manufacturer’s instruction (20).

B. Detection of DNA Product by Agarose Gel 
Electrophoresis: DNA samples were electrophoresed 
by horizontal agarose gel electrophoresis as previously 
reported according to (19). 

Results and Discussion

Isolation and Identification of Staphylococcus 
aureus

Cultural Characteristics for Isolation and 
Identification of S. Aureus

Identification was performed by streaking all 
specimens onto blood agar (BA) which were then 
incubated at 37˚C for 24hours. the colonies on BA 
plates showed up enormous, round, velvety/buff shaded 
settlements, delivering total away from of β-hemolysis . 
results were agreed with (22)and WHO 2003, the bacterial 
isolates were purified by culture isolates on the selective 
media of S. aureus which was the mannitol salt agar . the 

colonies appeared as small, circular smooth and yellow-
golden color colonies, these results were agreed with (21). 

Microscopical Characteristic and Biochemical Tests 

S. aureus was isolated and identified depending 
on the cultural and microscopical properties as long 
biochemical test Catalase test is useful to distinguish 
staphylococci from enterococci The formation of 
bubbles indicates a positive test (22). coagulase tests is 
performed to identify the ability of S. aureus isolates 
to coagulate plasma Positive result indicated by clot 
formation within 4 hr Where clotting did not occur 
the tubes were incubated at room temperature for an 
additional 18hr agreed with (10,23). 

Number of S. aureus and MRSA isolate

A total of 231 specimens were collected from healthy 
people, 52 were identified as MRSA by disc diffusion 
method and all of them contains mecA. This study show 
a high prevalence of MRSA carriage in healthy people 
that indicating high risk of spreading infections as shown 
in table (2). this mismatches with (24) and (25). There are 
no studies that are completely match these results. 

 Table (2): Percentage of antibiotic resistance for healthy carriers MRSA

Types of specimens Total NO. No. negative S.aureus No.(%)of MRSA

Nasal swab 231 179(77.4%) 52(22.5%) 52(100.0)

Identification of MRSA

  All the isolates were subjected to cefoxitin disc 
diffusion test using a 30 μg disc of cefoxitin, Methicillin 
resistant S. aureus (MRSA) emerged, resistance is 
caused by possession of the mecA gene which codes 
for a penicillin-binding protein that binds the drug less 
well, this alternative protein confers resistance to all beta 
-lactam antibiotics (5,6). The confirmation of detected of 
MRSA by vitek2 system (18). Of the 52 S. aureus isolates 
in Wasit province , 52 were identified as MRSA by disc 
diffusion method and all of them contains mecA ,this 
mismatch with (19). No studies that are completely match 
these results. 

Antibiotic Susceptibility Test of MRSA

The susceptibility test was done for MRSA isolates. 
Table (3) shows percentages of antibiotic resistance for 
52 healthy carriers MRSA isolates by using Vitek 2 
system to examine 16 different antibiotics. the present 
study, MRSA showed the highest resistance for each 
two group as 100% for both oxacillin and cifoxitine 
and Vancomycin group with present 98% .this study 
were similar to (26), Whereas, the remaining classes of 
antibiotics tested came with a different resistance rate as 
showen in table (3). 
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Table (3): Percentage of antibiotic resistance for healthy carriers MRSA isolate

 Group of study
Antimicrobials

isolates from Healthy Carriers % Mean + Std. Deviation

Linezolid 100 A 100 + 0.000

Ciprofloxacin 94 B 95.00 + 1.41421

Gentamicin 93 B 93.500 + 0.70711

Tigecycline 92 C 91.00 + 1.41421

Trimethoprim/Sulfamethoxazole 90 C 91.00 + 1.41421

Moxifloxacin 88 C 89.00 +1.41421

Imipenem 80 D 80.00+ 0.000

Clindamycin 72 E 70.500 +2.12132

Teicoplanin 50 H 48.00 + 2.82843

Erythromycin 41 I 42.00 +1.41421

Rifampicin 29 J 29.500 + 0.70711

Tetracycline 24 K 25.00 + 1.41421

Vancomycin 2 L 2.500 + 0.70711

Benzylpenicillin 0 L 0.0000 + 0.00000

Oxacillin 0 L 0.0000 + 0.00000

Cifoxitine 0 L 0.0000 + 0.00000

Table (4) represents the percentages of antibiotic sensitivity of MRSA isolates isolated from healthy carriers ts 
groups by using Vitek 2 system to examine 16 different antibiotics with the using of minimum inhibitory concentration 
(MIC) (15). In the light of this results, MRSA showed that the highest mean + the standard deviation of sensitivity to 
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100 + antibiotics were 0.000 for class oxazolidinones (linezolid) followed by 95.00 + 1.41421and 93.500 + 0.70711 
for class fluoroquinilones (ciprofloxacin) and aminoglycosides (gentamicin), respectively. 

Table (4) The percentages of sensitivity of MRSA isolates isolated from healthy carriers 

No. Antimicrobial Group No.(%) Healthy Carrier

1 Benzylpenicillin 100

2 Oxacillin 100

3 Imipenem 20

4 Vancomycin 98

5 Teicoplanin 50

6 Ciprofloxacin 6

7 Moxifloxacin 12

8 Erythromycin 59

9 Clindamycin 28

10 Linezolid 0

11 Gentamicin 7

12 Tetracycline 76

13 Tigecycline 8

14 Rifampicin 71

15 Trimethoprim/Sulfamethoxazole 10

16 Cifoxitine 100

Molecular Identification of MRSA Isolates

Several methods have been described that utilize 
polymerase chain reaction (PCR) for the detection 
of MRSA directly from clinical specimens (27) or in 
combination with broth enrichment. The feasibility of 
the PCR methodology for the identification of S. aureus 
strains and for the detection of antibiotic resistance 
genes has already been shown (28). 

DNA extraction from MRSA 

DNA was extracted by using several processed 
demodulation of the company Geneaid and took time 
from 24 to 72 hr. 

PCR Detection of mecA gene 

Monoplex polymerase Chain Reaction was used 
in the present study for the detection of mecA gene.
mecA gene has been detected among all tested S. aureus 
isolates that considered phenotypically as MRSA by 
using the disk diffusion method and Vitek 2 system and 
subjected to PCR to detect the presence of mecA gene, 
all of them gave positive results using PCR . So , the 
correlation between phenotypic and genotypic method 
was 100% .These result agreement with the results of 
(29). PCR product appeared as a DNA band with an 
about (533) bp in size as shown in figure (1) for healthy 
carriers. These results were agreement with previously 
published results by (30) and inconsistent with (29) and (31) 
whom detected a (310bp) DNA fragment in all tested S. 
aureus isolates.

 



2048      Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4

Figure (1): Agarose gel electrophoresis of PCR amplification products from carriers group of S. aureus 
,mecA gene (2% agarose, TBE buffer (0.5X), 100 volt and 50 AM for 1 hour.). L:The DNA molecular weight 

marker (100 bp ladder) 
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Study the Elevation of Fibrinogen level in Plasma Patients with 
Diabetes Mellitus Type 2 in Babylon Governorate
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Abstract

 Objective: The incidence of diabetes mellitus type 1 and type 2 has increased dramatically worldwide in the 
past 20 years. Type 2 diabetes is probable to increase further in the future owing to the increase in obesity 
and the lack of exercise. This may rise the danger of unindustrialized cardiovascular illness in patients 
with type 2 DM. It may be because fibrinogen has an important role in the increased risk of cardiovascular 
disease. The aims of current study to find out the level of fibrinogen and its relationship to the level of blood 
glucose in patients with type 2 DM. Methods: The study contain 50 patient with diabetes mellitus type 2 as 
patient group and 50 adult apparently healthy as control group. All plasma samples were collected from all 
subjects. The age for both groups concerning (43-75) years. The collected data include measures, plasma 
fibrinogen and HbA1c. Results: The present study revealed a significant increase in plasma fibrinogen, 
HbA1c concentration in patients compared with control group (p<0.01). Conclusion: The results of this 
study reveal a significant increase in fibrinogen level in patients with diabetes mellitus type 2 without 
cardiovascular disease. 

Keywords: toxicity; patients; diabetes; cardiovascular; plasma 

Introduction

The incidence of diabetes mellitus in the worldwide 
has risen melodramatically over the past two decades 
Although of both types of diabetes mellitus prevalence 
is increasing worldwide, occurrence of type 2 diabetes 
mellitus is predictable to rise extra speedily in impending 
because of increasing obesity and reduced activity levels 
(1). One of major and important diabetes complication is 
diabetic foot syndrome (DFS) (2). 

Diabetic Foot Ulcer (DFU) is well-defined as 
“Infection, ulceration and/or destruction of deep tissues 
linked with neurological abnormalities and numerous 
degrees of 2 peripheral vascular disease in the lower 
limb” (3). 

diabetic polyneuropathy and peripheral arterial 
disease are a chief risk aspects for foot ulcer (4). In 
many stages, the immune system is necessary and very 
important, especially in the case of chronic wound 
healing, and at sometimes stimulation of the immune 
system negatively affects the body by afflicting the 

patient with diabetes mellitus with diabetic foot ulcer 
disease and coronary heart disease. (5).

Fibrinogen, plays a vital role in hemostasis, 
precisely in clot development and stabilization with a 
340 kDa glycoprotein molecular weight (6). The level of 
fibrinogen in the plasma is one of the most important 
components of the clotting chain. It is also considered 
an essential factor or component of blood flow and its 
viscosity. It is known that the high level of fibrinogen 
in the plasma is considered a cause of vascular disease 
and heart disease, and very high levels may affect the 
rise of fibrin clots, blood viscosity, and the stimulation 
of arteriosclerosis. Continuous impairment of metabolic 
control leads to an overproduction of fibrinogen, and 
thus may effect On the usual process of wound healing 
(7). Impaired glucose tolerance induces the effect by 
increasing clotting factors such as fibrinogen in diabetics 
(8). Fibrinogen itself is potent through many modifying 
and non-modifiable factors such as body mass index 
. gender, age, smoking, glycemic control, and urine 
albumin excretion rate (9). 
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In view of above notions this planted project 
assumed to know the significance of fibrinogen and 
glycemic control as accepted risk factors in diabetes 
mellitus type 2 with ability to make it as pointers to 
evaluate the severity of DFU. 

Method

 The study contain two groups (T2DM and control 
group), the age was between (43-75) years and body 
mass index (BMI) was 29.3. The practical part of the 
study took place in the laboratories of the Department of 
Biochemistry at the College of Medicine / University of 
Babylon. The patient group contain 50 individual were 
collected from Marjan Medical City and Al-Hilla General 
Teaching hospital in Hilla city. other group contain 50 
adults were collected from medical staff which were 
apparently healthy as control group. All individuals in 
this group have no signs of diabetes mellitus and its 
complications. All individual in tow groups that suffered 
from disease such as, diabetes, circulating diseases, 
stroke, hypertension and malignancy which affect 
oxidation state were excluded. 

Blood Sampling

 Five milliliters of venous blood was aspirated from 
all participants in fasting status. The samples were stored 
at -20˚C. plasma were used to measure fibrinogen level 
and HbA1c by Enzyme Liked immune-sorbent assay 
(ELISA) technique.

Statistical Methods

 all results were measured as mean ± SD. Student’s, 
A p-value <0.05 was considered statistically significant. 
SPSS software version 18 was used.

Results

Serum fibrinogen level with HbA1c in T2DM group 
were showed in the table (1). A significant increase in 
fibrinogen level was found in T2DM group by compared 
with control group (P<0.01). Also a significant elevated 
in HbA1c was found in T2DM group in comprison with 
control group (P<0.01).

 Table (1) Fibrinogen with HbA1c in studied groups

Parameter T2DM mean±SD Control mean±SD P. Value

No.  No.50   No.50

HbA1c 
5.75±0.4
(6.1-5.3)

4.3±0.4
(4.7-3.9)

P < 0.01

Fib.* mg/ml
6.7±0.9
(7.6-5.8)

3.09±0.5
(3.59-2.59)

P< 0.01

* Fibrinogen 

Discussion

 Fibrinogen level in the blood is one of the very 
important components in the blood clotting process, in 
addition to it playing an important role in blood flow and 
blood viscosity. There are many studies that indicate that 
a high level of fibrinogen in the blood is often linked with 
an increased risk of cardiovascular disease, including 
stroke and thromboembolism (10).

 Depending on the present results we notice a 
noticeable increase in fibrinogen level in patient with 
T2DM by compared with control group and the result 
was agree with many research like Bembde AS et al 
originate fibrinogen to be advanced in diabetic patients 
group than the control group (11).

A previous study in Italy showed that there is an 
increase in the level of fibrinogen in the blood and that 
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it is associated with hemoglobin HbA1 in patients with 
type II diabetes. The results also showed that there is a 
close relationship between fibrinogen and hemoglobin 
HbA1c, as the level of fibrinogen is one of the signs of 
the physiological changes of blood vessels in diabetic 
patients The second type (12).

Parag Gupta and et al suggests that this increase in 
blood fibrinogen may be related to primary inflammation 
in patients with type 2 diabetes, which may lead to 
vascular complications in the future. (13). And that there 
are many studies that have confirmed strong evidence that 
of fibrinogen levels in the blood are individualistically 
related to the likelihood of vascular disease or its later 
development (14).

In patients with type 2 diabetes, an increase in the 
concentration of insulin and amino acids in the blood is 
observed, and this occurs with insulin therapy or in the 
absence of treatment (15).

From these observations, an increase in the level 
of fibrinogen in the blood of type 2 diabetics can be 
attributed to an increase in the concentration of insulin 
that stimulates the production of fibrinogen, and this result 
is consistent with a previous report on the production 
of fibrinogen in the laboratory from stimulating liver 
cells after prolonged exposure to insulin (16;17). The role 
of insulin in overproduction of fibrinogen in patients 
with type 2 diabetes indicates a relationship between 
hyperinsulinemia and insulin resistance with the change 
in acute-phase reactant production(18;19). 

Conclusion

The results of this study reveal a significant increase 
in plasma fibrinogen concentrations in patients with 
diabetes mellitus type 2 without cardiovascular disease. 
And there is still an increase in hyperfibrinogen in 
patients with diabetes mellitus type 2.
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Abstract

Background : Obesity is a worldwide complicated health problem. It is connected with an amplified 
cardiovascular mortality and morbidity result from obesity itself on one hand and concomitant with other 
medical conditions like (diabetes , hypertension, , sleep apnea syndrome, insulin resistance) on other hand. 
obesity result in multiple functional and structural cardiac changes which may cause heart failure, these 
changes detected by developed cardiac imaging methods, one of these methods is Echocardiography which 
is simple, accurate, non-invasive, sensitive diagnostic tool for evaluation of important cardiac changes 
related to obesity .

 Objectives: The study is aimed to determine the consequences of obesity on echocardiographic value for 
epicardial fat thickness in adult and middle age Iraqi persons .

 Patients and Method: The study was a case-control, based on a non- randomized selected samples from 
both gender from Basrah city, carried out on 150 subjects aged 20-55 years, persons were grouped according 
to body mass index to: 1- 50 obese (no history of cardiovascular disease) (BMI≥30kg/m2) , 2- 50 obese 
having ischemic heart disease (BMI≥30kg/m2) , 50 control apparently healthy (BMI 18.5-24.9) Iraqi 
subjects all persons underwent transthoracic echocardiography to measure the epicardial fat thickness, this 
value was stated as mean and standard error. This study was done between December 2018 till April 2019 at 
the Echocardiography Unit in Basrah Teaching Hospital .

Results: There was a significant increase in epicardial fat thickness in addition to some anthropometric 
indices among obese subjects as compared to control group , but waist / thigh, waist/hip and conicity index 
looked unchanged significantly. 

 Conclusion: Obesity is positively interconnected with increase in epicardial fat thickness in addition to 
some anthropometric indices that support obesity and can predict cardiovascular risks . 

Key words: Epicardial fat thickness, obesity, body fat distribution

Introduction 

 It is a medical condition characterized by 
extra adipose tissue has accumulated to the amount that 
cause an adverse health effect(1). It have been growing 
at a rapid rate in both developing world and the Western 
societies (2). A study over eight years from 2003-2010 
done at al-Basrah revealed that obesity occur in 55.1% 
of the people [ 45.3 % of men and 54.7% of women] 

(3). So the worldwide obesity prevalence is anticipated to 
increase to 21% in women and 18% in men and surpass 
by 2025 (4).

 Epicardial fat (EF) : Is the adipose tissue collected 
between the visceral pericardium and the myocardium, 
no fascia or any structure separating it from the 
epicardial vessels and the myocardium. It has a variable 
distribution, more noticeable in the atrio-ventricular 

DOI Number: 10.37506/ijfmt.v14i4.11851



Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4      2055

and inter-ventricular grooves and lateral wall of the 
right ventricular (5). Epicardial fat have inflammatory 
and metabolic mechanisms besides Myocardial fibrosis 
(6). some study illustrate a positive association between 
the quantity of epicardial fat and the occurrence of 
coronary atherosclerosis and the capability of adipose 
tissue in hormones and cytokines secretion that control 
coronary artery atherosclerosis, so the epicardial fat 
regarded as important factor causing obesity associated 
cardiovascular disease (7), another one suggest Linear 
correlation among epicardial fat thickness and onset and 
severity of coronary artery disease (8). 

 The aims of study was to find the relationship 
between echocardiographic changes and different body 
fat distribution and demonstrate the relationship between 
the epicardial fat thickness and coronary artery disease.

Subjects and Methods 

 Case-control study carried out in the Basra teaching 
hospital (cardiology and echo-cardio graphical unit). 
Started at (1\12\2018) and finished at ( 1\6\2019 ).

 150 subject 67 male and 83 female were recruited 
from cardiovascular unit (they referred from cardiologist 
clinic) were included in the research, health and Personal 
data was obtaining from all Consenting participants 
and all undergone transthoracic echocardiography 
and anthropometric measurement. Standardized 
questionnaires were used, Blood pressure (BP) was 
measured, Anthropometric characteristics, including 
height and weight were used to calculate BMI (kg/ m²). 
Abdominal obesity was assessed by waist circumference 
,abdominal circumference, neck, mid upper arm, thigh, 
hip circumference ,and subscapular fold thickness . 

Echocardiographic methods: Transthoracic 
echocardiography (echo Doppler)was performed 
in supine and left lateral decubitus position and 
measurements were taken by standard two-dimensional 
protocols using commercially available medical 

ultrasound system (Vivid E9). according to the guidelines 
of the American Society of Echocardiography.

Epicardial fat thickness measurment :

 Measurement of echocardiographic epicardial 
fat thickness by Two-dimensional transthoracic 
echocardiography. We registered three cycles of the 
two-dimensional parasternal long-axis view and the 
parasternal short-axis view at the basal left ventricular 
level. the EFT was calculated in millimeters (mm) 
on the free wall of the right ventricle (RV) in the still 
images obtained at the end of systole on both parasternal 
long-axis and short-axis views where the beam of the 
ultrasound perpendicular to the( interventricular septum) 
at level of mid- chordal and tip of the papillary muscles. 
The anterior echo-lucent space between the RV outer 
wall and the linear echo-dense parietal pericardium was 
considered to be epicardial fat (9) . 

 An independent scientific committee reviewed and 
approved the study protocol and data to be delivered to 
the subjects. 

Statistical Analysis

 Data was analyzed by dividing the subjects in to 
three groups according to BMI (BMI= 18.5-24.9 and 
BMI= >30kg/m2), mean and standard deviations(M, 
SD) were considered. Independent T test , Fisher exact 
test and Yates chi square test (using SPSS version 19) 
were used to compare the study groups. Probability P 
value of less than 0.05 was considered statistically 
significant (α≤0.05) .

Results

Table 1: The neck, mid upper arm, waist, abdominal, 
hip, thigh circumference Subscapular fold, epicardial 
fat thickness were significantly differ with greater 
mean among obese free from ischemic heart disease 
than control group with P value>0.01 for all variables 
.other variables in table below insignificantly correlated 
between two group .
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Table 1: Comparison of parameters between all control and all obese free from ischemic heart disease by 
unpaired t-test.

Parameters
Control 
N=50

Mean ±SD

No IHD
N=50

Mean ±SD
P value

Neck circumference (cm) 36.18+3.35 40.24+4.99 <0.001

Subscapular Fold Thickness 28.34+5.05 41.04+7.28 <0.001

Mid Upper Arm Circumference 31.54+4.33 37.3+4.36 <0.001

Waist circumference (cm) 85.28+9.42 122.5+117.37 0.028

Abdominal circumference (cm) 90.1+9.0 111.76+11.26 <0.001

Hip circumference (cm) 95.22+7.3 110.1+8.5 <0.001

Thigh circumference (cm) 41+6.25 49.94+8.52 <0.001

waist/hip ratio 0.9+0.09 1.12+1.07 0.152

waist/thigh ratio 2.13+0.41 2.52+2.47 0.270

waist/height ratio 0.61+0.57 0.75+0.74 0.283

Conicity index 1.22+0.21 1.52+1.55 0.185

Epicardial fat thickness 0.39+0.12 0.53+0.12 <0.001

  Table 2 : lists links among neck circumference and various anthropometric and echocardiographic measures 
between two group revealed that (neck, mid upper arm, waist, abdominal, hip, thigh circumference, waist/hip 
Subscapular fold, epicardial fat thickness were statistically differ and significantly higher among obese having 
ischemic heart disease than control group with P value>0.01 for all and 0.06 for waist/ hip. Other variables in table 
below insignificantly correlated between two group.

Table 2: Comparison of parameters between control and obese patients having IHD by unpaired t-test.

Parameters
Control 

N=50
Mean ±SD

IHD
N=50

Mean ±SD
P value

Neck circumference (cm) 36.18+3.35 41.98+2.96 <0.001

Subscapular Fold Thickness 28.34+5.05 41.66+8.0 <0.001

Mid Upper Arm Circumference 31.54+4.33 37.7+6.01 <0.001

Waist circumference (cm) 85.28+9.42 103.66+9.72 <0.001

Abdominal circumference (cm) 90.1+9.0 109.66+14.66 <0.001

Hip circumference (cm) 95.22+7.3 107.62+15.85 <0.001
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Thigh circumference (cm) 41+6.25 51.92+8.11 <0.001

waist/hip ratio 0.9+0.09 0.98+0.2 0.006

waist/thigh ratio 2.13+0.41 2.05+0.41 0.316

waist/height ratio 0.61+0.57 0.64+0.07 0.707

Conicity index 1.22+0.21 1.27+0.08 0.132

Epicardial fat thickness 0.39+0.12 0.5+0.12 <0.001

Table 3: In comparison among 100 obese patients by using the unpaired T test half have ischemic heart disease 
and other half free from ischemic heart disease displayed that neck circumference is greater in obese people having 
ischemic heart disease than those free from ischemic heart disease . while other variables insignificantly differ 
between two groups . 

Table 3:Comparison of parameters between obese patients free from IHD and obese with IHD by unpaired 
t-test

Parameters
No IHD
N=50

Mean ±SD

IHD
N=50

Mean ±SD
P value

Neck circumference (cm) 40.24+4.99 41.98+2.96 0.036

Subscapular Fold Thickness 41.04+7.28 41.66+8.0 0.686

Mid Upper Arm Circumference 37.3+4.36 37.7+6.01 0.704

Waist circumference (cm) 122.5+117.37 103.66+9.72 0.261

Abdominal circumference (cm) 111.76+11.26 109.66+14.66 0.424

Hip circumference (cm) 110.1+8.5 107.62+15.85 0.332

Thigh circumference (cm) 49.94+8.52 51.92+8.11 0.237

waist/hip ratio 1.12+1.07 0.98+0.2 0.393

waist/thigh ratio 2.52+2.47 2.05+0.41 0.183

waist/height ratio 0.75+0.74 0.64+0.07 0.289

Conicity index 1.52+1.55 1.27+0.08 0.263

Epicardial fat thickness 0.53+0.12 0.5+0.12 0.135

Cont... Table 2: Comparison of parameters between control and obese patients having IHD by unpaired 
t-test.
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Discussion

Obesity is a growing major well-being problem in 
the developing and developed countries. Old-fashioned 
obesity indices like (BMI), waist-hip-ratio (WHR), 
waist circumference (WC) are well recognized measures 
to detect obese subjects, but, in the current study, the 
application of subscapular fold thickness, NC, mid 
upper arm circumference measurement were tested 
as an added tool for recognizing obese people and to 
investigate the correlation between the obesity and heart 
changes that demonstrated by echocardiography. On 
the other hand, body fat distribution is as important as 
central fat mass can be recognized as an independent risk 
factor for cardiovascular disease and metabolic disease 
as well as overall mortality. In contrast, peripheral fat 
mass may independently contribute to a lower risk for 
cardiovascular disease (10).

  It was aimed in this study to use neck circumference 
as an important predictor of some complications of 
obesity, we found there was significant correlation of 
neck circumference and BMI and ischemic heart disease 
as the mean of neck circumference in obese having 
ischemic heart disease greater than mean of obese free 
from ischemic heart disease and control groups so the 
neck circumference regarded as risk factor for heart 
ischemic changes, that supported by many studies : 
Simpson conclude there was a significant association 
between changes in NC and BMI, Ben- Noun and Laor 
and Onat showed that NC was associated with metabolic 
syndrome (11,12).

The subscapular skinfold thickness (SST) is a 
simple measure of truncal obesity  (subcutaneous fat), as 
compared to body mass index (BMI), it might represent 
a more direct and better measure of body adiposity, that 
proved by Large epidemiological studies (13,14). In the 
present results, show the mean of subscapular skinfold 
thickness was significantly higher in obese as compared 
to control , and significantly higher in obese with 
ischemic heart disease than control group, that mean 
there was positive correlation between subscapular 
skinfold thickness and BMI, and it represent risk factor 
for heart disease similar finding have been reported 
by Donahue RP and Abbott RD (1987) they observed 
positive association between sub scapular fold thickness 
CVD risk factors (15) , and other study show it associated 

with unfavorable lipid profile , BP, central obesity, high 
insulin level and increase left ventricular mass (16), So 
it used as predictive for risk factors of cardiovascular 
disease (CVD) (17) .

 It was also shown that there is a positive relationship 
between body mass index (BMI) and mid-upper arm 
circumference. Similar findings have been reported in 
Spain by (18). Our findings provide evidence that waist 
circumference is positively and significantly interrelated 
to BMI and cardio metabolic risk as proved by other 
studies high WC increases vulnerability to insulin 
resistance and dyslipidemia, mostly because of its 
association with visceral fat (19) , central fat deposition 
assessed by waist circumference has cardiac risk more 
than peripheral fat distribution (20) ,abdominal obesity 
assessed by waist circumference is strongly associated 
with CHD risk factors than is BMI (21). The present study 
illustrate significant association (P value>0.001) between 
high epicardial fat thickness and BMI that demonstrated 
by transthoracic echocardiography and that was also 
realized by Torres et al (22). Also other study show 
similar result increase epicardial fat thickness in obese 
as compared to normal persons ,also verify the strong 
correlation between epicardial fat thickness and waist 
circumference, we need more time and larger sample 
size to investigate such relation(23). Also, in comparison 
between obese patients have ischemic heart disease and 
control subject show that the epicardial fat thickness was 
thicker in obese than control that mean it regarded as 
risk factor for cardiac disease as proved by other studies 
showed that there was significant association between 
epicedial fat thickness and the severity of coronary artery 
disease , epicardial fat thickness also correlated to other 
cardiac situations including myocardial fibrosis , left 
ventricular dysfunction, coronary spasm and coronary 
artery calcification (24). Another study demonstrates 
that epicardial fat thickness closely associated with the 
coronary artery disease (25) . 

Conclusions

 This study suggest that epicardial fat thickness was 
linearly interconnected with BMI and might be regarded 
as useful parameter for expecting future ischemic cardiac 
changes. Many anthropometric parameters like: NC, 
MUAC, WC and sub scapular fold thickness regarded as 
beneficial screening tool for obesity, also as predictors 
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of future cardiac ischemic attacks. 
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Abstract 

E. Coli is recognized as part of humans and animals microbiota and also an important opportunistic 
pathogen, responsible for a variety of diseases. A total of 10 E. coli were isolated from filter water system 
at different sites from Baghdad city and investigated for their ability to form biofilm by using 96-well 
microtiterplate. The result showed strains with high coherent to PVC. The antimicrobial resistant of four 
antibiotic against E. Coli were determined in vitro and the highest resistant was to β-lactam antibiotics. 
The biofilm in environment, are vital for the existence of many microorganisms, and provided pathogenic 
microorganisms with a ways of persisting outside of the host to represent means for susceptible population 
to be repeated infection.
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Introduction

A biofilm is a one or group of microorganisms 
found in structural community surrounded by slime 
layer of exopolysaccharides which gave it the ability to 
adhere to living and nonliving surface. Many surface in 
the environment are susceptible for bacterial biofilm like 
stones surfaces, small rock in a stream, swimming boll, 
showers and the most observable example of biofilm 
blockage water distribution pipes that consider an 
important problem in industry and in the domestic [1,2].

E. Coli is prevalent pathogen belong to family 
Enterobacteriaceae and found in the environment as well 
as mucosal surfaces of humans and other mammals [3,4]. 
E. Coli strains possess many cell surface components 
that facilitate to biofilm formation which contribute 
infection and survival in the host, many studies suggest 
that ability of E. coli isolates to form biofilms in vitro 
under a variety of growth conditions, so formation of 
biofilm may also be an considerable virulence factor 

for E. Coli, also it has been revealed bacterial growth 
with the biofilms are high resistance to treatment with 
antibiotic [5]. 

The study investigated formation of biofilm by E. 
Coli that isolated from different sites of water in Iraq/
Baghdad, also the ability of these isolates resistant to 
antibiotic was demonstrated.

Material’s and Methods

Isolates of E. Coli 

A total of 10 isolates of E. Coli were analyzed. 
Samples were collected by using sterilized swaps, 
the collected samples tacked from different sites then 
transport to the laboratory for culturing and analysis, by 
using Macconkey agar (HiMedia) and EMB agar, then 
E. Coli isolates were tested by API20E system of gram 
negative bacteria to confirm the results (BioMrrieux, 
France).

 Antimicrobial susceptibility tests

The antibiotic resistance of. The isolates of E. 
Coli was tested for their ability to resistant of selected 
antibiotic through the dissemination of antimicrobial 

DOI Number:10.37506/ijfmt.v14i4.11852
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agents on Mueller- Hinton agar according to Kirby and 
Bauer, (1966) and the recommendations of the clinical 
laboratory standards of the national committee [6].The 
antibiotic discs were gotten from (Bioanalyse/Turkey). 
The following antimicrobial discs (concentrations in 
μg) were used: Ceftriaxone (CRO) (30), Ampicillin(25), 
Amikacin (AK) (30), and Ciprofloxacin (CIP) (5) 

Formation of biofilm in vitro

Biofilm Formation in 96-hole microtiterplate

The capability to form biofilm by the isolates of E. 
Coli in 96 well microtiterplate (the basic component 
is PVC) was determined and depending on O’Toole 
procedure [7,8]. The biofilm examines were achieved 
by using minimal medium (M63) complemented with 
CAA, glucose, and MgSO4, then ELISA plate reader 
was used to read the plate (Beckman coulter,Austria). 
Isolates were considered as efficient biofilm-forming 
when absorbance at 595 nm after crystal violet staining 
was equal to or more than 0.15. 

Results 

In this study 10 isolates of E. Coli exhibited highest resistant to ampicillin reach to 100% followed by piperacillin+ 
tazobactam 75% while these isolates had highest susceptibility to gentamicin and Ciprofloxacin as show in Table1.

The bacteria showed highly adherent to PVC microtiterplate and this indicated formation of biofilm, the result 
was confirmed after staining of adherent bacteria then quantified and measuring the OD of the accumulated mass of 
biofilm. In microtiterplate 4 of 10 strains were produce biofilm and range between (0.63-0.4) (Figure2). 

Figure1: E. Coli isolates on eosin methylene blue

Figure2: E. Coli isolates forming biofilm in microtiter plate 



Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4      2063

Table.1 Susceptibility of the 10 isolates of E. Coli to 4 antibiotics.

No. Antibiotics Resistant (%)

1 Ampicillin 100%

2 Amikacin 0%

3 Ciprofloxacin 0%

4 Piperacillin/ tazobactam 75%

Discussion

E. Coli is gram(-ve) bacteria which is found 
ubiquitously in the environment. E. Coli bacteria are an 
etiological factor in many infections, the most frequent 
are those of the urinary tract infection that can lead 
to kidney failure, septic infections and severe human 
gastrointestinal disease with diarrhea due to production 
of a toxin from pathogenic strains [9]. 

The virulence of certain E. Coli strains is caused 
by some structural antigens of the cell, including the 
fimbriae or pili, nonfimbrial adhesion factors, toxins, 
lipopolysaccharides, factors of acquisition iron and 
polysaccharide capsules [10,11].

E. coli is consider a normal flora or indigenous 
microbiota of the small intestine.  Some strains of E. 
coli are pathogens that cause many disease. The ability 
of E. Coli to colonize the gastrointestinal tract of human 
rely on adherent factor like pili that found in both 
pathogenic and normal flora in the human gut that enable 
the bacteria to attached to mucosal surfaces then may E. 
coli  produce biofilm to protect themselves from stresses 
that encounter in the gastrointestinal tract [12].

The results microtitration assay cleared the ability 
of isolated strain to production biofilm. A number of 
research studies define assembling of microorganisms 
as biofilms that can develop inside water system tubes 
like pipes and another surfaces and have revealed 
that E. coli which is a part of coliform bacteria can 
be an important contributor in biofilm formation 
with microbial populations that can propagate in the 
distribution drinking water systems [13,14,15].

Also Murthy and Venkatesan [15] reported that 
biofilms are omnipresent in industrial and distribution 
systems of drinking water and biofilms contribute as a 
major source of to the fouling of pipes and underwater 
surfaces in industrial water systems.

The ability of E. Coli to make biofilm that consider 
significant virulence factor and presence of this 
bacteria in water enabled the colonization on abiotic 
and biotic surfaces, So the capability of E. Coli to 
stick on abiotic surfaces particularly the water system 
tubes was examined by using (PVC) polyvinyl material 
which is the basic material of water tubes and the result 
revealed that the isolates was able to production biofilm. 
Collectedly biofilm production, existence of bacteria in 
water, may have virulence factor as well as antibiotic 
resistant made the bacteria made it frightening sources 
of pollution and must alarming the community about it 
with taking special steps to control it.

Also in this study we investigated E. Coli resistance 
to antibiotics and results showed highest resistance to 
β-Lactam antibiotic. The excessive use of antibiotics 
caused increasing resistance of bacteria to antimicrobial 
agents in worldwide, one of the reasons of this resistance 
that spreading of resistant strain to the environment like 
agricultural areas via sewage water, treatment plants 
and receiving water [16]. In the environment, bacteria 
may exchange genetic material and this resulted in 
appearance of new resistant strains. The bacteria found 
in water which are from diverse origins like animal, 
environmental and human are develops resistance to 
antibiotic because they able to mix. So the existence of 
bacteria that resist antibiotic in surface water and sewage 
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and may transferred to drinking water is consider an 
increasing public health problem [17]. 

It is also community-acquired E. Coli is particular 
concern because the appearance of extended spectrum 
β-lactamase (ESBL)-producing strains. It was reported 
many strain with increased antimicrobial resistance had 
been isolated as consequences of repeating antimicrobial 
courses which may promote the development of 
antimicrobial resistant E coli in the gut flora and this 
may lead to dissemination of antimicrobial resistant E 
coli to the environment especially water [18]. So it must 
take steps to control their development and spread to the 
environment. 

Conclusions 

The biofilm in environment, are vital for the existence 
of many microorganisms, and provided pathogenic 
microorganisms with a ways of persisting outside of 
the host to represent means for susceptible population 
to be repeated infection. The ability of E. Coli to make 
biofilm and resistance to antibiotics is particular concern 
because of dissemination of antimicrobial resistant E 
coli to the environment especially water. So it must take 
steps to control their development and spread to the 
environment. 
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Abstract

Natural compound extracted from microorganism is one of the important compound used for treatment 
many diseases in the world β -glucan is one of these compound that extracted from yeast Saccharomyces 
cerevisiae by acid alkaline method used by Biron. The glucan was analyzed by FTIR ,HPLC, molecular 
weight was determined and antioxidant effect of β -glucan was tested . The result showed high compatibility 
between the sample of glucan and the standard by FTIR, β -glucan showed high purity of extraction as 
compared with standard of glucan by using HPLC. 
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Introduction

Natural compounds have been widely used for 
treatment of different diseases.

One of the important natural compound is 
polysaccharide extracted from yeast cell wall 
(Saccharomyces cervisae) β- glucan. (1)

The yeast cellphone traverse is a at all thick 
envelope (100 to 200 nm) forming of 15–25% the dry 
thing the cell. That the principal components on mobile 
dike are polysaccharides (up in accordance with 90%). 
Glucans up to expectation lead function about a skeletal 
carcass defining pressure then longevity concerning the 
telephone and its morphological structure (2).

beta-Glucan is comprised over β-linked D-glucose 
molecules. Different βeta-glucans have been extracted 
out of special sources such so fungi, baker’s yeast, 
barley, oats, or seaweed. The physical and chemical 
homes regarding β-glucans depending regarding the 
traits on their structure, as which include linkage type, 
rate on branching, the molecular ounce concerning the 

glucan, or form (e.g., triple helix, unaccompanied helix, 
yet the random circumflexion structures (3). β-Glucans 
so much permanency extracted beyond one of a kind 
sources stability hold been old to limit blood lipid levels, 
which include ldl cholesterol and triglyceride tiers (4)

β-Glucans are compound bear attracted attention 
upstairs the years due to the fact over theirs permanency 
important physical then chemical characteristics, as 
have a broad spectrum concerning organic or medicinal 
things to do such as the impact on anti-tumor, immune-
modulating, knock healing, hematopoiesis-stimulating, 
anti-oxidant or anti-inflammatory properties (5). Also 
oxidative accent has been some of the foremost causal 
factors because of growing old or quite a number 
diseases such as arteriosclerosis disease, cardiovascular 
disease, cerebral diseases, diabetes, exciting diseases, 
and cancer . (6)

β-Glucans is considered one of the best natural 
compound for releasing the oxidative stress as 
antioxidant factor 

Material and Method

β-glucan extracted from baker’s yeast 
Schromyeces cerevisiae 

DOI Number: 10.37506/ijfmt.v14i4.11853
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Dried yeast (200 g) was mixed with 1L of 1.5 M 
hot sodium hydroxide (50-60°C). The mixture was 
autoclaved for 1houre. The suspension was centrifuged 
at 3000 rpm for 15 min. Then, pellet was washed three 
times with distilled water and centrifuged at 3000 rpm 
for 15 min and mixed with 1L of 3% glacial acetic acid 
and heated up to 85°C for 3 hours with stirring. The 
suspension was centrifuged at 3000 rpm for 15min. after 
that the supernatant was removed and the pellet was 
washed with 1L distilled water. Mixture was centrifuged 
at 3000 rpm for 15 min and the supernatant was removed. 
The pellet was mixed with 600ml of absolute ethanol 
with stirring.

Followed that suspension was centrifuged at 3000 
rpm for 15 min and the pellet was separated. The pellet 
was mixed with 600ml of acetone with stirring then 
centrifuge the suspension at 3000 rpm for 15 min then 
the pellet was once separated. The pellet was washed 
together with 600ml ethanol (absolute) together with 
stirring. The deferment used to be centrifuged at 3000 
rpm for 15 min then the pellet was dried by oven at 60°C.

(7)

Analysis of Beta-Glucan by FTIR (Fourier 
Transformed Infrared) 

The chemical structure regarding B-glucan out of 
S. cerevisiae was analyzed with the aid of the use of 
Fourier Transformed-Infrared spectrometry (Shimadzu 
IRAffinity – Japan) at the Chemistry Department /
College regarding Science /AL-Nahrain University. 
At the wavelength ranged over 400-4000 cm-1 or at 
a decision concerning viii cm-1. This test involved 
unison concerning amount quantity beyond glucan 
sample or value longevity about glucan beside sigma 
company durability including potassium bromide (KBr), 
afterward the combination used to be analyzed by the 
FTIR analyzer. (8). 

Analysis of Beta-glucan by High Performance 
Liquid Chromatography (HPLC) Technique.

The samples then standard concerning B-glucan 
have been analyzed by means of HPLC severance 
together with pillar Luna 5u C18 (250 x 4.6mm) global 
diameter. The cellular segment was once acetonitrile 
(CAN) one hundred percent with waft rate of 0.5 ml/
min. The volume for was 10μl. The pH was adjusted to 

3.5. Then the absorbance read at at 305 nm wave length. 

Determination of Glucan Molecular Weight by 
Gel Filtration Chromatography.

Determination of Void Volume (V0) of the Column

A Sephacryle S-300 column (2 x 31.5 cm) was 
used for the detection glucan molecular weight then 
equilibrated and washed for 24hr with phosphate buffer 
saline at flow rate of (1ml / min).Five milliliters of blue 
dextrane-2000 solution was passed through the column 
and eluted with PBS. Fractions of 5ml were collected and 
absorbency at 600nm for each fraction was measured. 
The void volume was calculated by determination the 
number of the fraction in which max absorbance of blue 
dextran at 600nm was obtained multiplied by the volume 
of fractions (9). Determination of Standard Proteins 
Elution Volume (Ve)

Five milliliters of the standard proteins solutions 
(hemoglobin, pepsin, urease and albumin) were applied 
through the column separately, and eluted with PBS 
buffer at flow rate (1ml/min). The elution volume (Ve) 
was estimated for each protein after measuring the 
absorbency of the separated fractions and calculates 
the volume of the fractions for each proteins peak at 
280nm. Ve/Vo ratio was calculated for each protein and 
standardization was achieved by plotting the (Ve/V0) 
ratio for each protein versus the log of molecular weight 
of the protein. The molecular weight of B- glucan was 
calculated depending on the standard curve gained. 

Assessment of Anti-oxidant Activity in vitro 
(Reductive Ability)

This method used to be described as like the 
similar adopted to evaluate the reductive ability, in as 
1 ml concerning each concentration on the Beta-glucan 
expel (250,500,750,1000,1500mg/ml) used to be mixed 
absolutely properly including 1ml about 0.2M phosphate 
stupe (pH 6.6) yet 1.5 ml regarding 1% potassium 
ferricyanide, then below the tubes stability incubated at 
50°C because 20 minutes. Then, 1ml concerning 10% 
trichloroacetic sour taste was once added in accordance 
with the combination in accordance with give up the 
reaction. Then the mixture used to be centrifuged for ten 
minutes at 3000 rpm, then 2.5 ml of the supernatant was 
once blended including 2 ml over distilled cloud yet 0.5 
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ml about then prepared 1% Ferric chloride. After that, 
the absorbance was once reasonable at 700nm. The same 
method used to be applied in accordance with the Trolox 
options (standards). All exams had been made between 
triplicates. (10; 11). 

Statistical Analysis

The experiment in this research was done in triplicate 
for each concentration of the beta-glucan. Results were 
expressed as percentage decrease with respect to control 
values. The values regarding the investigated parameters 
on the glucan have been partial in terms on paltry ± grade 
dislodgement (SD), yet differences between potential in 
the end result have been assessed through analysis of 
inconsistency (ANOVA) accompanied by way of least 
full-size difference (LSD) then Duncan test, the usage of 
the pc software 9 as SPSS model 13.0. And the difference 
used to be viewed sizeable so the probability worth was 
once amount and less than 0.05. For within vitro.

Result and Discussion

β-glucan extracted from baker’s yeast 
Schromyeces cerevisiae

The result of this research indicated that the dry 
weight of glucan obtained was 8.8g / 100g from imported 
dry yeast, Safe-Instant (French origin) from local 

supermarket. In this method of extraction gives large 
amount of glucan with high purity using acid alkaline 
method described by Byron1993. 

FTIR

Beta-glucan was once analyzed the usage of FT-
IR spectroscopy in conformity with discover the useful 
team for the chemical structure over beta-glucan, then in 
contrast it agencies together with standard groups from 
Sigma Company

Result showed high compatibility in the structure 
between the sample extracted of glucan show as Fig (1) 
infrared spectrum at the absorbance 1041.5 cm-1 that’s 
durability skill the energetic group emergence about 
C-O-C stability bonds as is a attribute feature because 
of β-glucan structure stretching together with the norm 
1051cm-1 (Figure not shown). While absorbance at 
(1384.8 cm-1) represented the C-H aliphatic bending; 
the standard absorbance was at 1375cm-1

 On the sordid hand, unrestricted hydroxyl groups or 
carboxyl businesses were sunk at regions 2862.2 cm-1 
then 2923cm-1 which found in the carbohydrate for the 
sample and standard of Beta-glucan

  Fig. (1): The FT-IR for S. cerevisiae glucan
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The HPLC

HPLC is a chromatographic technique used to identify and quantify the unknown components. glucan HPLC 
analysis showed one major peak 3.78 of a liquid sample glucan (Fig. 2), which refer to the purity of the extracted 
Beta-glucan. The same on the glucan top showed the identical bearing age on the glucan standard Fig. (3) indicating 
the effi cient method of the extraction. 

 Fig. 2: HPLC analysis for S. cerevisiae glucan sample

Fig.3 HPLC analysis for S. cerevisiae standard glucan 
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Determination the molecular weight of b-glucan

The molecular weight of the b-glucan that extracted was determined by gel filtration chromatography using 
Sephacryl S-300 column.

 The results in Figure (4), showed the appearance of single peak near the void volume of the column, that’s mean 
no de-polymerization was occurred during glucan extraction so that glucan had relatively high molecular weight of 
approximately 300 kDa (Fig 5). 

Fig. (4): Gel filtration of glucan by Sephacryl S-300 column (2×32cm) eluted with BPS. Five milliner’s 
fractions were collated at flow rate of 1ml/min assayed by Dubbios assay 

The molecular weight of Beta-glucan extracted from yeast cells may varies according to its polymerization and 
this is highly depended on the source of b-glucan and extraction method.

As a result, the molecular weight of the extracted b-glucan was more than 100 kDa which recommended its uses 
as antioxidant compound. 
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 Fig (5): Standard curve for molecular weight determination of glucan by Sephacryl S-300 (V0: void volume, 
Ve: elution volume) 
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Antioxdant effect of Beta-glucan (Reductive Ability)

In all concentration of Beta-glucan that tested (250, 500, 750, 1000 and 1500 mg/ml), the absorbance on b-glucan 
extract was notably appear greater than trolox (vitamin E), yet certain findings advise so much the Beta-glucan suck 
is greater advantageous than trolox (0.548 ±0.358,0.543 ± 0.606 and0.503 ± 0.644) in the concentrations-dependent 
(250,500 and 750 mg/ml), which was increased significantly. Also the antioxidant activity of 1000 and 1500 mg/
ml were (0.382 ± 0.746 and 0.227 ± 0.1276) as shown in (Table 1).The ability of the scavenging of the Beta-
glucan influenced by the degree of the branching and molecular weight of the glucan, Although the mechanism for 
scavenges hydroxyl radicals depending of the glucan extraction methods and the results showed that acid alkaline 
method for extraction was the best and gave good result, also the result indicated that the molecular weight of Beta-
glucan(300KDa )play important role in hydroxyl radical scavenging that reduce the molecular weight cause reduce 
the of hydroxyl scavenging so the molecular weight in this study gave good antioxidant by their good molecular 
weight(11,12). 

Table 1: Reductive ability of Beta-glucan extract and trolox (vitamin E) 

Concentration
(mg/ml)

Reductive Ability Absorbance (Mean ± SD)

B-glucan Extract Trolox (Vitamin E)

250 0.548 ± 0.358A 0. 451 ± 0.001D

500 0.543 ± 0.606A 0.101 ± 0.001CD

750 0.503 ± 0.644A 0.108 ± 0.001CD

1000 0.382 ± 0.746B 0.114 ± 0.004C

1500 0.227 ± 0.1276C 0.132 ± 0.007B

Conclusion 

In conclusion the beta -glucan molecular weight was 
e 300KDa Mwt and the result of the antioxidant effect of 
beta-glucan showed that b-glucan give high antioxidant 
effect than trolex especially at the concentrations250, 
500,750mg/mL. 
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 Survey study of the Factors Determining Culex pipiens 
Mosquitoes Residing Strategy in Al-Furat Al-Awsat Technical 

University Campus
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Abstract

The present study surveying more than 1909 mosquitoes with their nests arounds all the campus areas and 
borders through using of both nets and adhesive papers for collection purposes. Data analysis showing a 
significant effects by each of agriculture (60%), rubbish and sewage puddles factors (16%)in the spreading, 
reproduction and distribution of Culex pipiensspp. in the campus region within probability of P<0.05 as an 
dependent significant result.

  Conclusion of our project predicting that the location of campus building will ruled and controlling the 
percentage of bug’s net spreading and reproduction capabilities. 

Keywords: Culex pipiens, Spreading capability, Climate factors,University campus. 

Introduction

The type of mosquitoes most commonly spreading 
and founded in most of Iraq’s governorates are the Culex 
pipiens, or as many peoples called it the house bug, which 
is classified within the Diptera order. Culex mosquitoes 
have both the biological abilities and adaptations abled 
them to lived, reproduced and settled down in Iraq.Bugs 
of Culex pipiens’ nutrition based strategically on the 
blood of vertebrae, as they consume bird’s blood (such 
as pigeons, doves, chickens, crows, etc.) and human 
blood(1). Indeed, at the last days of the summer season 
and the start of the fall monthswhich is the time for them 
to overwinter, the Culex bug  subsist on  sugary and 
other nectarfood sources in order to inclusion the fat for 
these critical days.

Culex pipiens characterized by its light-to-pale 
semi-brown colour, and are stripped with lighter lines 
on the abdomenal region. In relation to their sizes, 
these bugs can range between 2.85 and 8.1 millimeters 
long(2). Culex spp. can be characterized by their proboscis 
presidency,(5) in addition to the somewhat long mouthpart 
that is used for sucking up activities. All those features, 
in addition to their appendages and brown color wings 

matching the rest of their bodies(2).

The bugs ofC. pipiens can be spreads in both rural 
and urban tropical and temperate regions around all 
the world. Culex species (genus), and a huge numbers 
of other bug’s species, yearning for temperate, humid 
and wet climates. Another notice that Culex pipiens do 
not suffer hibernate during the cold season, that’s make 
them differs from other bugsgenuses(3). However, Culex 
pipiens have the ability to live during season of winter 
lay their fertilized eggs later during rose season. 

  Culex species survive by nesting and living in 
regions screened from the bad weather’s effects, such as 
winds or rain. Some groups of this species also hided in 
dusty caves during the winter days. Theof overwintering 
properties based on several factors like degree of the 
temperature, sunlight duration along the day and location 
where they lie(3).

This study aimed to diagnosis the types of bugs in 
the campus area in addition to the designation the most 
effective factors ruling and causing the reproduction and 
residing of these organisms in this region. 
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Materials and Methods

1- about 1909 models of bugswere being collected by 
using both of net method and adhesive paper techniques 
(national local manufacturing) after distributed in many 
areas in and around all the campus areas in kufa city, 
according to(4). 

2- Diagnosis and classification of bug’s type done 
in the laboratories of plant production department by 
using both light and dissecting microscope (Olympus 
Co. Japan).

3-Determination of the factors related to bug’s 
spreading surveyed optically, by photo capturing and 
recorded by hand. According to the area and space 
where nests and insects collected, we registering the 
information. 

4- Biostatisticianjudgments based on tabulated 
the recorded data and issues according to the SPSS 
program(5). Probability fixed using 0.5 extent. 

Results

Table-1 below shows the prominent factors which 
affecting the mosquito’s spreading, nests citations and 
numbers collected in few days of researching plot.

  According to the tabulated datum, it is clear that 
agriculture constant is running about 60% of the gross 
effects as a whole. Others like growth rates, rubbish, 
bad habit, and puddles registered a percentage equal to 
8 and 7 subsequently. The last two factors (sub-urban 
and policy of control)rolled the same percentage, 5% 
approximately. 

Table-1: Factors related to residing of bug in the campus area.

Constant % Bug nests No. collected 

Agriculture* 60 >100/m2 830

Human population growth* 8 >1/m2 50

Rubbish* 8 >10/m2 200

Bad habits* 7 >1/m2 100

Sewage puddles* 7 >100/m2 600

Sub-urban* 5 >1/m2 100

Control policy* 5 >1/m2 29

* , this is mean an obvious significant difference in the calculated results. 

For more conformational clarifications, we supposed 
additional statistical theories to prove our project 
validity. Here we are designed statistical scheme-1 
below as a pyramidal histogram for explaining the most 
effective constant in comparison with the proposed 
control normal conditions. Accordingto the scheme-1 
below its obvious that analysis can be puts into five 
discrete trends, as follows:

· Agriculture factors touching about 60% among 
others in its ruling bug’s population in the campus area.

· Sewage puddles and sub-urban constants comes 

two (7%) in the list of factors pathetic the bug’s nests 
occurrences.

· Rubbish and bad habitsfactors impact the 
insects population third by a percentage 8% through the 
amount of nets builds there by the bugs.

· Control policy was come in fourth in terms of 
its effect on the spread of mosquitoes with a percentage 
5%.

· Population growth (8%) showed a less effect in 
the nesting and spreading efficiency by the bug.
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Figure 1 : Statistical histogram analyzed factors affecting residing of mosquitoes in university campus. 

This level explains the values dangerouszones of bug distribution.

This level explains the values of control conditions 

  Macroscopic and microscopic examinations showed that larvae and mature mosquito type belonging to the 
Culex pipiens, look image-1 below. Through investigation the mosquito take on a semi-brown texture, and are 
stripped with semi-white lines on the abdominal region. Their long size of this mosquito ranges from four and six 
millimeters. Anothercharacter for this organism is the proboscis inaddition to brown wings. 

  A satellite image explain the most effective variables and factors affecting the mosquitoes distribution and net 
building in addition to larvae residing. Look below, image-2.

As it showing the agriculture spaces occupied more of the regions surrounding the campus of the university. 

 

 

Figure 2: Culex pipiens captured in our project research 
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Figure 3: Satellite picture captured for our project research 

Discussion

The big influencer for the great ratios of bugs 
founding in the campus is the climate elements like 
humidity and temperature all results explained in figure 
1; 2, and 3 . 

Temperature:

Here the levels of temperature degrees affecting 
obviously the spreading of the mosquito, that in turn 
deciding their nesting and reproduction cycle. Factor of 
temperature playing a major role in the cycle of life for 
Culex through adjusting the periods of timesneeded for 
growthwithin the environment of their proper activity. 
As the temperature declines, the necessary days to grow 
and getting developmentswill be increases(6).Mosquito 
larva subjects to the same basis here, so it grows quickly 
at higher rates of temperatures. Mosquito developed at 
a range of temperature from 9-26-40°C as considered 
minimally, optimally and maximally subsequently.

· Humidity:

Culex spp. Lives to a greater degree within high 
humidity conditions. Also the activity of these bug 
elevated at the same cases of moisture. This is reflects 
its nocturnal feeding habits. Like temperature, the 
humidity will relates in indirectproportionto the life of 
this mosquito if it declined under 60%(8).

· Rain:

In campus, we are looking that bug breeding increases 
during and sfter the rainfall. That is accompanied with 
transmission of several bug-borne diseases. 

  Rain assist in the flushing process that’s impact 
on mosquito breeding activities in the areas where they 
settled down. In some areas bugsfavorites breedingin 
fresh water not polluted spacesmade after the rainfall(7).

· Joining effects of several climatic variables:

In several conditions the combining of two or more 
of the climatic factors play a big role in the restriction 
of the nesting and breeding of the mosquitoes in the 
areas of research study depending on the insect ability to 
adapted biologically. 

  Other non-climatic variables like the type of 
bug, rural to urbanization, movement of people,the 
environmental evolutionary programs, migration, human 
accessibility to correlated pathogen carriers, … etc(9).

Sewer and puncture designation projects:

Lack of interest to the water discharge regulation 
programs, like ponds, channels of irrigation, dams and 
others, wereelevated the occurrence of bugs in some 
areas that are located near such research projects.
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The development of agricultural sides represented 
by developing of irrigation facilitates the nesting and 
breeding positions for Culex with all its bad outcomes(9). 
For example, the irrigation apply to flood such lands 
during rice season has long been accompained with an 
elevation in the number of bugs and an obvious increase 
in the amounts of bugssites and nests. This style of 
irrigation during rice agriculture and farming was come 
to be more common in the lands of Iraq.

· Urbanization models:

The occurrence of Culexspp. is obviously elevated 
in rural areas than in urban areas for many aspects. In 
spite of there are many spaces for mosquitoes breeding 
in rural regions, those activityspots being limited in the 
urban spaces due to more houses built there(10).

· Population migration, travelling and 
movement:

The travelling and movements of peoples have 
an obvious effects on the bug’s related diseases 
transmission. Seasonal workers and laborers movements 
during agriculture and harvesting make a big assists 
for completing the life cycle of those insects. These 
workerswere employed in agricultural areas as daily 
servants for cropping the rice fields during the seasons of 
planting and followed by harvesting activity. This areas 
mostly being worse when accompanied with poorness 
and bad health care programs(11).

· Human activity influences:

The bad control policy of human and government 
hand in hand affecting the Culex spreading and malaria 
transmission and its ability to evolute their living 
manners. So many bad habits correlated with puddling 
the sewage and rubbishes designation will make the 
mosquitoes have a brilliant chance tonesting and 
breeding in these nasty places.Culex spp. Living and 
surviving in this region being highly endemic make 
many of the people lives there at risk due to exposing for 
the diseases borne insects(12).

  The weak and slow policy of prevention and 
control measures were playing a big role in the 
spreading, breeding and nesting the Culex spp. In the 
campus area(13). As a result of bad-term ruling out 
nesting and spreading of bugs, a local population can 

lose their nerves and immunity to many noises and 
diseases carried by these insects(14). The good policies 
built on many beliefs including the development of an 
environment empty of diseases and the human will being 
one of their priorities. This is demands a lot of efforts to 
puts a strategies for prevention and control many bad 
habits and pathogens. Culex spp. Prevention and control 
considered one of these strategies which is lost in most 
of our areas and regions.

  The conclusion of our study found that campus area 
occupied by most abundant Culex spp. Bugs that nesting 
and breeding efficiently due to many conditions like site 
of the campus, agricultural areas, sewage aggregation 
and loss of controlling policy. 

Ethical Clearance: The Research Ethical 
Committee at scientific research by ethical approval of 
both MOH and MOHSER in Iraq

Conflict of Interest: None

Funding: Self-funding 

References

1-  J M Dickinson, Marc J. Klowden. Reduced Transfer 
of Male Accessory Gland Proteins and Monandry 
in Female Aedes aegypti Mosquitoes. Journal of 
Vector Ecology,2012; 22(1):95-8.

2-  Lawrence Hribar. Relative abundance of mosquito 
species (Diptera: Culicidae) on Big Pine Key, 
Florida, U.S.A.Journal of Vector Ecology, 
2006; 30(2):322-7 .

3-  Cheikh Talla,Yamar Ba and Moussa Diallo.
Temporal Distribution and Spatial Pattern of 
Abundance of the Rift Valley Fever and West Nile 
Fever Vectors in Barkedji, Senegal. Diawo Diallo.
Journal of Vector Ecology , 2011;36(2):426-36 · .

4-  Jayne M Deichmeister and Aparna Telang. 
Abundance of West Nile Virus Mosquito Vectors 
in Relation to Climate and Landscape Variables. 
Journal of Vector Ecology, 2011; 36(1):75-85 .

5- T.T.H. Nguyen, Tianyun Su and M S Mulla. 
Bacteria and Mosquito Abundance in Microcosms 
Enriched with Organic Matter and Treated 
with a Bacillus thuringiensis subsp. israelensis 
Formulation. Journal of Vector Ecology, 
2000;24(2):191-201 · 



2078      Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4

 6- Stjepan Krcmar. Seasonal abundance of 
horse flies (Diptera: Tabanidae) from two 
locations in eastern Croatia. Journal of Vector 
Ecology,2007; 30(2):316-21 · .

7-  WJ Crans. A classification system for mosquito 
life cycles: life cycle types for mosquitoes of the 
northeastern United States. Journal of Vector 
Ecolog, 2006; 11(10):93 .

8-  Leonardo Martín Díaz Nieto, Arnaldo Maciá, 
Gustavo Parisi, Corina M Berón.Distribution of 
Mosquitoes in the South East of Argentina and First 
Report on the Analysis Based on 18S rDNA and 
COI Sequences. PLoS ONE, 2013; 8(9):e75516 · .

9-  Marilyn O’Hara Ruiz, Surendra Karki, Tavis 
Anderson and Uriel Kitron.Effect of Trapping 
Methods, Weather, and Landscape on Estimates 
of the Culex Vector Mosquito Abundance.
Environmental Health Insights , 2016;10(10):93 · .

10- Christopher BinckleyThomas. Effects of 
biopesticides on oviposition site selection in 
invasive and native mosquitoes in southeastern 

Pennsylvania.Journal of the Pennsylvania Academy 
of Science, 2017; 91(2):73 · .

11- Allison M Gardner, Gabriel L Hamer, Alicia 
M Hines and Marilyn O’Hara Ruiz. Weather 
Variability Affects Abundance of Larval Culex 
(Diptera: Culicidae) in Storm Water Catch 
Basins in Suburban Chicago. Journal of Medical 
Entomology, 2012; 49(2):270-6 · .

12-  Leisnham PT, LaDeau SL, Juliano SA. Spatial and 
temporal habitat segregation of mosquitoes in urban 
Florida. PLoS One 2014;9(4):91655-91655 .

13-  Makiabadi B, Zakarianezhad M Investigation 
of Adsorption of the Nitrosamine Molecule as a 
Carcinogen Agent on the AlN Nanotubes: A DFT 
Study. Chemical Methodologies , (2020) ;4(2): 
191-202.

14-  Salleh, S. F., Gunawan, M. F., Zulkarnain, M. F. 
B., & Halim, A. Modelling and Optimization of 
Biomass Supply Chain for Bioenergy Production. 
Journal of Environmental Treatment Techniques, 
(2019); 7(4),689-695. 



Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4      2079

The effect of Cooperative Learning Strategy on Sensory 
Modeling on the Performance of Some Essential Skills for 

Female Students’ Basketball

Zahraa Abdul-Jabbar Habib1, Hassan Saleh Mahdi Al-Okbi2

1Assist. Lect., 2Prof. University of Kufa - Faculty of Education for Girls / Department of Physical Education and 
Sports Sciences / IRAQ 

Abstract

The study aimed to identify the preference for sensory modelling among fifth-grade middle school students 
and to identify the impact of cooperative learning strategy according to the sensory preference for some basic 
skills in basketball among fifth-grade middle school students and identifies the current research community 
of school students for the fifth middle school, the research sample was chosen in a way Random, as using 
this method means that each member of society has an equal opportunity to choose him in the sample. This 
research included the application and poll of (48) students (Al-Imam Al-Rida School, peace be upon him 
/ Basra). The researchers concluded that the cooperative learning strategy according to sensory modelling 
Its positive impact on teaching some skills for fifth-grade students preparatory for experimental groups in 
all tribal and post-tests, and the curriculum used by the teacher has a positive effect on teaching some of 
the skills capabilities of fifth-grade students preparatory for the group controlling in all pre and post-tests 
if to use a cooperative learning strategy according to modelling Sensory has positively affected some skills 
of the experimental group as compared to the total The control group in the test had the least significant 
difference for the experimental groups compared to the control group. The use of cooperative learning 
strategy according to sensory modelling has provided more time that can be used to achieve the objectives 
of the lesson without the critical time that can be used to correct and repeat more.

Key words: cooperative learning strategy, sensory modelling , essential skills for female students’ basketball. 
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Introduction

Man has developed other methods, including 
methods of preference for sensory modelling(1), which 
have a major role in classifying learners according to 
the style or style they prefer in learning. In some, it is 
preferable to learn through sight and understand the form 
of movement visually and thus store the information in 
the form of a kinetic image that he tries to imitate, while 
the second style is preferred Hearing by understanding 
the movement and the mechanism of its work through 
the explanation(2), and therefore he remembers or 

withdraws information in the form of feedback to explain 
the teacher and visualizes the movement in the way he 
understood it through the explanation, and the third 
pattern which is the common style through which the 
student can understand the skill or information through 
the integrated explanation and that The principle of a 
sense of movement and experimentation is adopted to 
learn from it(3), and the teacher or educator can be useful 
in teaching students through knowing the appropriate 
style or style for them.

The importance of research through the use of 
cooperative learning strategy according to the preference 
for sensory modelling to learn some basic skills for 
middle school students for the fifth year of middle 
school(4). 

DOI Number: 10.37506/ijfmt.v14i4.11855
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Research problem:

The essential skills in basketball are among the 
important skills that are learned during the school 
period, but the school curriculum suffers from an 
education routine that treats students based on one level 
and does not care about the student’s preference for 
how he learns the skills that help a lot in reducing the 
time and effort spent on learning Likewise, education 
based on a group basis without paying attention to what 
enables it to divide the groups into cooperative groups 
that contribute as a beehive to solving their problems 
and thus reduce the burden and contribute to creating 
an enthusiastic atmosphere based on cooperation and 
spreading team spirit and learn skills and raise the level 
of students among the students. To study these variables 
and develop appropriate solutions to teach essential 
skills in basketball in a manner that can facilitate the 
process of teaching essential skills for students(5). 

Research Objectives:

1- Recognizing the preference for sensory modelling 
among fifth-grade students.

2- Knowing the effect of cooperative learning 
strategy according to the sensory preference for some 

essential skills of basketball among fifth-grade middle 
school students.

2- Research methodology and field procedures:

Research methodology:

The researcher used the experimental method using 
the equivalence groups method, as it suits the nature of 
the problem.

Research community and its sample:

The choice of the research community and its 
sample is one of the important matters in any scientific 
research as the correct selection of the research sample 
is one of the pillars or factors important to the success of 
the researcher’s work as he applies steps or vocabulary 
of his research scientifically, and determines the current 
research community of school students for the fifth grade 
of middle school(6).

The research sample was chosen randomly, as the 
use of this method means that every member of society 
has an equal opportunity to choose him in the sample. 
This research included the application and poll of (48) 
students (Imam Al-Rida School, peace be upon him / 
Basra). 

Table (1): Homogeneity of the sample in growth indicators (weight, length, and time life)

Variables Arithmetic mean Standard deviation mediator skewness*

Length 140,83 1,87 142,50 -0,456

Weight (kg) 48,08 2.54 45,50 0,860

Age (years) 16,50 1.65 16,43 0,170

The value of the torsional coefficient was between (± 1) 

Table (1) shows that the research sample is 
homogeneous in the growth indicators (length, weight, 
and time life), as the values   of the torsion coefficient 
were respectively (-0.456,0.860,0.170) and these values   
are all between (± 1) indicating that the grades are 
distributed moderately But if it exceeds or falls short of 
that, then this indicates that there is something wrong 
with selecting the sample (8: 151).

To find out the equivalence of the sample in the pre-
test between the research groups, the researcher used the 
test (f) if the results are shown in Table (1) show that 
there were no significant differences between the control 
and experimental groups in the variables approved by 
equivalence because the calculated value of (f) is smaller 
than the value of (SIG) in front of Freedom degree (39-
3) and error level (0.05). This indicates the equivalence 
of the research groups, as shown in Table (2). 
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Table (2) :showsesults of the ANOVA analysis of variance of the variables searched in each group

Skills Source of 
contrast

Sum of 
squares

Degree of 
freedom

Average 
squares

Computed f 
value SIG Indication of 

differences

Pectoral 
handling Between 

groups 1.620 3 0.540 0.297 0.827
random

Within 
groups 70,845 39

1.817

High chump Between 
groups 0.075 3 0.025 0.141 0.935

random

Within 
groups 6.900 39

0.177

Return 
handling Between 

groups 0.260 3 0.087 0.097 0.961
random

Within 
groups 34.717 39

0.890

Steps to conduct the research:

Determine the skills used in the research:

After informing the researcher about the sources 
and references for basketball and the essential skills 
and education curriculum, she prepared a questionnaire 
and presented it to some experts and specialists in the 
basketball game to nominate some essential skills and 
then interviewed the experts and presented them to 
determine the most appropriate skills for this study. The 
following skills were reached (chest handling, High 
chump, bounce handling (driven by both hands) and 
these types were chosen because they are considered 
one of the important basketball skills that students must 
learn(7).

Specifying tests:

The researcher designed a questionnaire to choose the 
appropriate tests and presented it to a group of gentlemen 
experts and specialists, to choose the appropriate tests 
for the skills of this study that contribute to the accurate 
and appropriate measurement of the researched skills, 
and the researcher adopted a ratio of (75%) or more of 
the experts’ approval as a criterion for maintaining the 

axes (14: 126 ), As several skill tests were identified 
(chest handling, high freshness, bounce handling (both 
hands are driven) as follows:

1- Chest Handling Test:

2- Test the high plump for a distance of 20 meters in 
the dominant arm: (6: 101)

3- Test pass accuracy test: (9: 126). 

Scale of Sensory Modeling Preference:

Since the research aims to identify sensory 
modelling, the researcher used a measure to complete 
the requirements of conducting the research and the 
modelling was used by the researcher (Firas Suhail 
Ibrahim) (7: 156) It consists of (20) paragraphs of the 
scale of sensory modelling distributed on three axes 
which are (optical axis, the axis of auditory The axis 
of kinesthetic) and in front of each paragraph there 
are three choices in which there is no right or wrong 
alternative, but rather a preference for sensory modelling 
is given, and the grades are given in the paragraphs, and 
each alternative (1) has a degree and can choose more 
than one alternative for the same paragraph and that the 
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highest score obtained by the respondent is (60) The 
lowest degree is (20).

Tribal tests:

The auxiliary work team, under the supervision 
of the researcher and the supervisor, conducted the 
tribal tests for the research sample (experimental and 
controlling), at the end of ten in the morning in the 
stadium of the Imam Al-Rida School (peace be upon 
him). The researcher intentionally established all the 
conditions related to the research in terms of time, place, 
used tools, work for team The assistant, by performing 
the tests, to ensure their availability in the post-tests, as 
the tests were conducted as follows:

- The first day: 12/11/2019, Sunday, at ten o’clock, 
skills were tested, (chest handling, high class, sensory 
modelling scale).

- Day Two: On 12/12/2019, Monday, as the “back 
handling” tests were applied. 

The main experience (educational curriculum): 

It is the basic experiment that the researcher will 
apply to solve or come up with methods that help in 
solving the tagged research problem.

To achieve the goals of scientific research, the 
researcher has prepared an educational curriculum 
according to the cooperative learning strategy and 
included (12) educational units, by two educational 
units per week, the duration of one unit (40 minutes), 
on two days (Monday and Wednesday), and the 
educational units were divided into some basic skills, 
as All educational units have been applied according 
to the cooperative learning strategy, and the exercises 
varied for each selected skill by (10) exercises for each 
type and totalled (30) basic cooperative exercises. After 
examining the researcher on scientific sources and taking 
into account the opinions of experts and specialists in 
basketball, the researcher used exercises the educational 
units, noting the following points in the process of 
developing exercises:

1- The exercises used are appropriate to the level of 
the sample.

2- That there is a graduation in the level of difficulty 
of the exercises used in the single educational unit and 
within the entire curriculum.

3- To achieve the exercises used for the purpose:

    The researcher conducted personal interviews 
with the experts and specialists in the field of basketball, 
kinetic learning and teaching methods, to present the 
educational units after modifying them in light of the 
exploratory experience dated (12/12/2019) to ensure 
the validity and suitability of these units and the extent 
to which they achieve the goals set for them, and was 
taken Amendments and notes to enhance the validity and 
integrity of the educational curriculum

    The educational curriculum was implemented 
on the experimental group in the first semester of the 
year (2019-2020) for the period from (16/12/2019) to 
(01/30/2020) in the middle school of Imam Al-Rida 
(peace be upon him). The time of the educational unit 
reached (40 minutes) The proposed exercises were 
carried out in the main section of the educational unit. 

Dimensional tests:

After completing the application on the research 
sample, the researcher conducted the dimensional tests 
on the research sample at (ten o’clock) on the two days 
(Sunday and Monday) coinciding with the 2-2 / 2/2020, 
as I followed in that same way that was followed in the 
tribal tests taking into account in That includes spatial 
and temporal conditions, the means of testing, the tools 
themselves, and the auxiliary team that performed the 
same tribal tests.

Statistical means:

The researcher used the statistical bag (spss). The 
following statistical methods were extracted in this 
study.

3- Presenting, analyzing and discussing the 
research results:

Display the results of variance for the four search 
groups for the exams examined:
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Table (3): Contrast analysis of the four research groups in the examined tests

Skills Source of 
contrast

Sum of 
squares

Degree of 
freedom

Average 
squares

Computed 
f value error level 

Indication 
of 

differences

Pectoral 
handling

Between 
groups 791.336 3 263.779 203.986 0.000

Morale

Within 
groups 70,845 39 1.293

High 
chump

Between 
groups 27,117 3 9,039 19,348 0,000

Morale

Within 
groups 18.221 39 0.467

Return 
handling

Between 
groups 143,495 3 47,832 68,342 0,000

Morale

Within 
groups 27.295 39 0.700

3-6 Presenting the results of the four groups’ dimensional tests with a value of the less significant difference 
(LSD) for the examined tests:

Discuss the results of (F) and (LSD) of the research 
results of the research tests for the four research groups:

By looking at the search results for the two tables 
(2-3) of the research variables, we notice that the results 
values   have shown that the results of the research 
showed that there are significant differences in favour 
of experimental groups. The group with visual sensory 
modeling has obtained the highest levels of differences, 
and the researcher attributes those results to exercises 
that were Her situation had a direct impact on the 
student learning process, as well as the appropriate 
repetition of the performance of the female students 
through the lesson unit, which increased the experience 
of female students in learning the skill and storing the 
dynamic program of skills and in various cases that 
occur in play, the researcher was keen to make exercises 
applied in conditions Identical to what is going on in 
the competition as well, as playing or exercising takes 
place between cooperating groups and takes place on a 
competitive basis between these groups, so that a state 
of competition arises between them that raises a desire 

to learn and advance over competitors, and also it is not 
possible to be satisfied with fast performance in isolation 
from accurate performance, so it was one of the goals 
Units is to achieve access to good performance among 
students in all aspects of skill in performance, speed, 
accuracy, and good mastery of skills in various changing 
conditions, As mastering the basic skills of basketball is 
of great importance in playing and achieving victory, and 
the researcher has worked to make repetition sufficient 
for each student, this is one of the tasks that must be 
taken care of in particular, the repetitions crystallize the 
learning process and reach the students to the required 
capabilities of them as well, the process of explanation 
and description For the skill and its presentation to each 
group of them was of great importance in the educational 
units, it is the main pillar that the learner begins to rely 
on until it reaches an optimal degree of learning and 
understands how to perform those skills, and therefore 
the researcher at this point paid special attention to be the 
fuel for progress in the learning process of students. As 
the player’s access to technical integration and accuracy 
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in mastering the basic skills does not depend only on the 
number of times the exercise is repeated, but also on the 
player’s understanding of the way the skill is performed 
technically(8-10) 

Conclusion

The cooperative learning strategy according to 
sensory modeling has a positive effect on teaching some 
skills for fifth-grade students in preparatory groups for 
experimental groups in all pre and post-test.

The curriculum used by the teacher has a positive 
effect on teaching some of the skill capabilities of fifth-
grade students to prep for the control group in all pre and 
post exams.

The use of cooperative learning strategy according to 
sensory modelling has positively affected some skills of 
the experimental group compared to the control group in 
the test, the least significant difference for experimental 
groups compared to the control group.

The use of cooperative learning strategy according 
to sensory modelling has provided more time that can be 
used to achieve the objectives of the lesson without the 
embarrassment of time that can be used to correct and 
repeat more. 
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Abstract

The research aims to prepare special exercises in developing some mental processes and performance 
Offensive skills of table tennis for players and learn about the impact of special exercises in developing 
some mental processes and performance of offensive table tennis skills for players. The researchers used 
the experimental approach in a way (equal groups) on the young players in the specialized school of table 
tennis in the province of Najaf for the season (2018-2019) and adult the number of them is (20) players. 
The researchers concluded the effect of special exercises prepared by the researchers, permissions that it 
was effective in developing the mental processes under discussion and performing basic table tennis skills 
for players, which makes it clear in the level of skill performance of the members of the experimental 
group. The researchers took into account the characteristics of the players It has achieved positive results 
in increased capacity to develop for mental operations and the performance of basic table tennis skills 
for players. The researchers recommended that special exercises should be used from the stomach before 
researchers’ developmental processes and perform basic table tennis skills for players.

Keywords: special exercises, mental processes, essential table tennis skills.

Introduction

The problem of research in the stages of maturity 
experienced by players from the awareness of 
understanding and understanding And the way of 
thinking, (1,2) as well as what imposes on them the 
age and the information that it publishes, and because 
of the large number and diversity of information and 
the multiplicity of its sources, it has become control 
over a part of the information and not the information 
as a whole, and also that the performance of essential 
skills requires a certain level of mental processes and 
for robots to perform essential skills in table tennis 
requires The matter develops their mental processes, 
which are reflected in their performance level, (3) then 
Special exercises must be used to try to develop mental 
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processes for study, (4) its reflection on the performance 
of the basic skills of table tennis for players that were 
lacking in the curricula of coaches in this age group, 
and the objectives of the research are to prepare special 
exercises in developing mental processes and perform 
essential skills of table tennis for players and learn about 
the impact of special exercises in developing Mental 
processes and the essential performance of table tennis 
for juniors.(5) 

practical part:

Search procedures:

The researchers used the experimental approach 
in the way (the two equivalents) because it fits with 
the nature of the research problem on the players of 
the specialized school in table tennis in the province 
of Najaf for the season (2018-2019) and the number 
(20), and the comprehensive inventory method was 
selected in defining the research sample, the sample 
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was divided into Two groups were represented, one of 
which was the control group whose number was (10) 
players, the other represented the experimental group 
of (10) players, the sample was divided randomly, and 
homogeneity and parity of the sample were performed 
in the variables that may affect the search results for the 
individual differences existing with the players, and the 
Determine the variables (length - weight - age) and show 
that the sample is homogeneous because the value of the 
torsional coefficient was confined between +1 and -1 as 
well as parity, as it was found that the value (t) calculated 
between the results of the two groups in the pre-test was 
random in the variables (intensity of attention and focus 
of attention and perform essential table tennis skills). 

Determination of attention test: 

The Borden Envimov test was adopted to measure 
the features of attention. The first test / The Borden 
Invimon test to measure the features of attention: (6)

A test is a form containing (31 lines) of Arabic 
numbers. Each line contains (40 numbers), so the test 
contains (1240 numbers). The numbers in each line 
consist of groups drawn up in a codified manner, and 
each of them consists of (3 - 5 numbers) of different 
distribution and arrangement to ensure that they are not 
kept from the laboratory and tests of aspects of attention 
are:

I. “Attention Sharpness Test

Upon hearing the word Start, the player turns the 
model at the moment when the stopwatch is started and 
begins to search and cross out the number (97) from one 
line after the other and from left to right.

Second: - Focus attention test:

The same method used in the (first test) to measure 
the intensity of attention, but at the same time, it operates 
the distraction device. 

Method for calculating the results - the following 
indications are extracted: 

Network productivity when measuring the intensity 
of attention in a quiet state = U 1

Network productivity when measuring the intensity 
of attention in case of exciting situation = U 2

Concentration significance = difference between the 
two units

The focus of attention = U1 - U2

 (The lower the extracted value, this indicates the 
higher the concentration in the laboratory)(9)

Skill tests in table tennis:

The table tennis skills used in the research were 
identified:

- Frontal Stroke

- Backhand hit

The researchers relied on a groundstroke test: Hoyt 
test to measure stroke accuracy:

Procedures for preparing special exercises:

The training curriculum was developed for the 
research through reviewing the specialized scientific 
sources and meeting with experts and specialists in the 
field of sports training and the field of table tennis, and 
the researchers took the formulation of the paragraphs 
of the training curriculum prepared to take into account 
the races and tests of the Table Tennis Federation and 
school courses, considering that the majority of the 
sample is from School students.

The training curriculum consists of (12) training 
units per month, i.e. (24) training units during the 
curriculum prepared by (3) training units per week. The 
researchers relied on everything related to the contents of 
preparing training curricula during the training modules 
of the training curriculum whose vocabulary was 
appropriate to the research topic and within The privacy 
of the sample members, use the principle of immediate 
feedback and correcting errors to make use of the time 
allotted for the training. And he relied on the principle 
of corrugation in the field of training in training units 
through the formulation of the research methodology 
as it dealt with intensity, size and comfort. (Abul-Ela) 
mentions the principle of corrugation that the curriculum 
leads to better results and means corrugation rise and fall 
in training and not walking on one pace or one level. In 
other words, the vocabulary of the training unit at the 
beginning of the training curriculum and the gradual 
increase in the training rate compared to the decrease in 



Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4      2087

intensity and the proportionality of rest with the training 
body and the gradual increase in the ratio of the training 
volume to the intensity, as an increase in the intensity of 
training is observed.

The goal of the training curriculum prepared was 
to bring the players (the individuals of the research 
sample) to a level that enables them to achieve sporting 
achievement at the local and Arab levels by designing 
the training curriculum in this curriculum. The duration 
and duration of competitions are (15) days, given that the 
members of the sample underwent a general preparation 
period before its impact. The curriculum designed to 
study this research was formulated to find out the effect 
of exercises on the mental processes and offensive skills 
of table tennis for juniors.(11)

Main experience:

Pre-test:

The researchers conducted the main experiment, as 
the pre-test was conducted on the members of the sample 
(the beginners) by giving (10) attempts to each player 
and photographing the performance of the ten attempts 
to evaluate the technical performance and measure the 
accuracy of performance for each player, on Thursday 
5/3/2019 The researchers conducted the cardiac test on 
(7/3/2019) by applying the tests to measure attention and 
test the front and backstroke skills of table tennis for the 
players

Curriculum application:

The researchers took into account in preparing 
special exercises a set of axes and dimensions in terms 
of developing essential psychological skills (muscular 
and mental relaxation as well as mental perception) to be 
the basis for launching to the application of basic special 
exercises for mental operations in a manner consistent 
with the subject of the research. Scientific references and 
related studies have been used and have been formed 
Special exercises from (12) training units per month, 
i.e. (24) training units during the curriculum prepared by 
(3) training units per week, and the researchers relied on 
everything related to the contents of preparing training 
curricula during the training modules of the training 

curriculum whose vocabulary was appropriate to the 
subject of the research and within the privacy Sample 
members, use the principle of instant feedback and 
error correction to make use of the time allotted for the 
training. And he relied on the principle of ripple in the 
field of training in training units through formulating the 
research methodology as it dealt with intensity, size and 
comfort(12)

Post-test:

The researchers carried out the post-test procedures 
for the research sample on (8/5/2019) by applying the 
tests for measuring attention and testing the skills of 
front and back hitting in table tennis. The researchers 
made sure that the conditions and variables were similar 
to the conditions in which the tribal tests were conducted. 

Statistical means:

The researchers used the Statistical Package for 
Social Sciences (SPSS)(13) 

Results and discussion:

This axis included displaying the results of statistics 
after statistically processing them and in line with the 
goals.

Displaying the results of the post-test tribal tests 
for the control and experimental groups:

Results and discussion:

This axis included the presentation of the results of 
descriptive statistics between the physical variables and 
the functional variables after statistically treating them 
and in line with the goals.

Present the results of the pre and post-tests of the 
control group in measuring attention and essential 
skills:

To know the significant differences in the research 
variables, the researchers presented the results of the pre 
and post-tests of the control group, as shown in Table 
(1). 
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Table (1): Shows the results of the pre and post measurements of the control group in measuring attention 
and essential skills

Statistical 
treatments of 

variables

Unit of 
measurement Pre-test Post-test Significance 

level
(Sig) statistical 

significance

1 concentration of 
attention degree 18,22 1,16 17,24 1,45 0,009

moral

2 forward stroke degree 6.16 2.13 8
1, 66

0.002
moral

3 back stroke score degree 7.32 1,88 8,15 2.23 0.001
moral

Show the results of the pre and post measurements of the experimental group in attention and basic skills:

Table 2: Shows the results of the pre and post measurements of the experimental group in measuring 
attention and basic skills

Statistical 
treatments of 

variables
Unit of 

measurement Pre-test Post-test Significant Significant 
type

1 concentration of 
attention degree 18.9 3,25 16,8 2,256 0,009

moral

2 forward stroke degree 7.9 1.73 11.1 1.36 0.000
moral

3 back stroke score degree 6,98 1.87 9.36 1.79 0.000
moral

Display the results of the post-test for the control and experimental research groups in measuring attention and 
performing basic skills:

Table (4): It shows the dimensional results of the control and experimental groups in attention and 
performance of basic skills

Statistical 
treatments of 

variables

Unit of 
measurement

Post-Test 
Experimental

Post-
Test 

Controls

Significance 
level

(Sig) 
statistical 

significance

1 concentration 
of attention

M
mol / L

16,8 2,256 17,24 1,45 0,684 non-
significant 

2 forward stroke degree 11.1 1,36 8 1,66 0.009 non-
significant

3 back stroke 
score degree 9.36 1.79 8,15 2.23 0.469

moral
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Resultsand Discussion

Through the previous results that were presented and 
analyzed for the pre and post tests and for the control and 
experimental research groups in the attention test and the 
skill of hitting table tennis skills, it appears that there are 
statistically significant differences for the experimental 
group, and for the benefit of the post tests and researchers 
attribute the causes of these differences to the effect of 
the curriculum prepared by them as We find that its effect 
was effective in (developing attention and performing 
essential skills in table tennis for players) under study 
and then helped to show clear progress in the level of 
skill performance among members of the experimental 
group, and this shows the extent of the impact of special 
exercises used in the research that were introduced in 
the curriculum to develop attention “As it is one of the 
most important mental skills that a table tennis player 
needs in great degrees during training and developing 
motor skills, and this skill requires the highest degree or 
level of attention focus for the purpose of the player’s 
understanding of all parts of the motor skill to be learned 
and trained on , which leads to giving an integrated 
picture On the nature of the motor performance of the 
skill required to be implemented and work to develop 
it.(14)

As the table tennis player needs in the first learning 
processes of motor skill full attention to the course of 
movement performance in its full and partial form by 
receiving the main stimuli involved in the work that 
comes from the senses of hearing and sight, which leads 
to the formation of the motor mechanism by selecting the 
appropriate main stimulator for motor action and thus 
formation or Choose the appropriate motor response to 
the chosen stimulus. 

Conclusions

1. The effect of the curriculum prepared by the 
researchers, as we find that its effect was effective in 
developing attention and performance of the essential 
skills under study (primary skills) for table tennis for 
players, which showed clear progress in the level of skill 
performance of the members of the experimental group.

2. In the special exercises, the researchers took into 
account the mental characteristics of the players, and 
positive results were achieved in increasing the ability 

to develop attention and perform essential table tennis 
skills for players. 
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Abstract

The performance of the policeman is usually achieved when it is fine-tuned and trained in order to reach 
the graduation of policemen who are able to defend the country and the security and comfort of citizens, 
and that leadership is a valuable characteristic of the character that must be met by the men of the Internal 
Security Forces who are assigned leadership tasks in The future after their graduation, and because the police 
college students are the protectors of the homeland in the future, and through the researchers ’meeting with a 
number of police college students’ trainers, there has appeared weakness or lack of interest in the leadership 
aspects during training that affect students ’performance and the extent of their impact on their personality 
after graduation, so the researchers saw knowledge Do some psychological skills have a relationship in 
the formation of the leadership personality of the police college students, and the research objectives were 
to identify some psychological skills (the ability to focus attention, the ability to relax, the ability to face 
anxiety among the police college students and to reveal the relationship between psychological skills and 
the leadership character of Students of the Police College, and knowing the level of leadership personality 
among students of the Police College. As for the research assumption, there is a moral correlation between 
some psychological skills and the formation of the leading personality of students Police College The 
researchers used the descriptive approach in the style of survey studies to suit the nature of a problem. As for 
the research sample, the students of the Police College, through the results of the research, the researchers 
concluded that the leadership personality was greatly affected by relaxation, and this was evident during 
the results of the research, and the leadership personality was affected Great concern and this was evident 
through the search results.

Keywords: psychological skills, leadership personality; internal security; health. 
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Introduction

The performance of the policeman is usually 
achieved when it is fine-tuned and well trained in order to 
reach the graduation of policemen who are able to defend 
the country and the security and comfort of citizens(1), 
and that leadership is an essential characteristic of 
the character that must be met by men of the Internal 
Security Forces who are assigned leadership tasks in 
The future after their graduation, and because the police 

college students are the protectors of the homeland in 
the future, and through the researchers ’meeting with a 
number of police college students(2)’ trainers, there has 
appeared weakness or lack of interest in the leadership 
aspects during training that affect students ’performance 
and the extent of their impact on their personality after 
graduation, so the researchers saw knowledge Do some 
psychological skills have a relationship in the formation 
of the leadership personality of the police college 
students(3), and the research objectives were to identify 
some psychological skills (the ability to focus attention, 
the ability to relax, the ability to face anxiety among the 
police college students and to reveal the relationship 
between psychological skills and the leadership 
character of Students of the Police College, and knowing 
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the level of leadership personality among students of the 
Police College. As for the research assumption, there is a 
moral correlation between some psychological skills and 
the formation of the leadership personality of students 
Police College, so efforts are made by specialists in 
training police college students to use the scientific 
foundations to develop the psychological and mental 
characteristics of students to be community leaders and 
protect their security and to complement these efforts 
and the importance of the psychological aspect in 
preparing police college students, the researchers seek 
to know the relationship between some psychological 
skills and between The formation of the leadership 
personality of police college students, and the research 
problem was that many security men in general and the 
police in particular, despite preparing them physically 
and technically well, but when faced with difficult 
conditions(4), and the intensification of the conflict 
between them and the problems facing them in their 
work may not succeed in overcoming According to them, 
and through the researchers ’meeting with a number of 
police college students’ trainers, there appeared to be 
weaknesses in the leadership aspects that affect their 
performance and the extent of their impact on their work 
in the future. Therefore, the researchers decided to know 
whether some psychological skills have a relationship in 
the formation of the lead character of the police college 
students, and the research objectives were Identify 
some psychological skills (the ability to focus attention, 
the ability to relax, the ability to face anxiety) among 
police college students, and detect illness Relationship 
between psychological skills and the leading personality 
of police college students, and knowledge of the level of 
leadership personality among police college students(5).

The practical side:

The researchers used the descriptive approach in the 
style of survey studies appropriate to the nature of the 
research problem, on the police college students course 
(66) for the academic year 2019-2020 numbering (514) 
students, as the researchers chose the same research in 
the simple random way (lottery) and the number (50) 
students. 

Tests and measurements used in the research:

- Expert survey forms about their nomination, the 
psychological skills affecting the formation of the lead 

character.

Relaxation tests

Anxiety tests

Attention focus tests

Exploratory experience:

The researchers conducted the exploratory 
experiment to identify the negatives that the two 
researchers may encounter during the application of 
the main experiment to know the time taken to fill in 
the forms and obtain the stability of the form. As an 
experiment was done on (5) students from the Police 
College, and they are not from the original research 
sample.

Scientific transactions:

The validity of the tests:

“Meaning honesty is the test that measures what the 
test was put to measure it, and the test must be honest 
because we want to measure a specific phenomenon 
and not another phenomenon. There are several ways to 
measure the honesty of the tests, including the validity 
of the content, which is the process of presenting the 
questionnaire forms to a group of experts and specialists 
in the field.” What the test measures and their opinions 
can be relied upon to find the sincerity of the test, which 
is the method used by the researchers to find the sincerity 
of the tests used, as the test forms were presented to 
experts and specialists and were nominated by them and 
obtained an approval rate of 100%(6).

Stability of tests:

The intensity of the tests is intended to give the test 
the same results if it is returned to the same individuals 
in the same circumstances. The researchers conducted 
tests on the research sample consisting of (5) students 
from the original community of the research and the 
test was repeated for them after (7) days passed “around 
the period For re-testing because it is one to two weeks 
since it is a standard period for re-testing, and the simple 
correlation coefficient Pearson was used to finding the 
coefficient of stability for the tests as shown in Table 
(1)(7)
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The objectivity of tests:

It means “the subjective judgments do not 
affect the experimenter or the objectivity is affected 
without prejudice and subjective intervention by the 
experimenter. The higher the degree of subjectivity over 

the test judgments, the less substantive and the more the 
subjective judgments get rid of the effect, the greater the 
result of the objectivity, and for the researchers to verify 
that the test has high objectivity.

Table (1): Shows the scientific foundations of the tests

tests the stability of tests The objectivity of tests

The ability to relax 0.85
0.84

Ability to cope with anxiety 0.91
0.81

The ability to focus attention
0.84 0.86

The main experience: 

The researchers conducted the main experiment of 
the research sample, as, during this period, questionnaires 
for psychological skills test were distributed to the 
research sample, where this was done during the first 
week, and then the researchers distributed the forms for 
the leadership personality test during the second week 
on the same sample of research and then extracted the 

results For each test, according to the key for each test.

Statistical means:

The researcher used spss to process data.

Presentation, analysis and discussion of results:

View and analyze the results of the ability to relax 
and leadership 

Table (2): It shows the correlation coefficient between the ability to relax and the leadership personality

variables correlation Type of significance

Leadership and Relaxation Skill 0.867 Sig.

*Under freedom degree (48), error ratio (0.05), and tabular value reached (0.357)

Table (2) shows us the correlation coefficient 
between the leadership personality and the ability to relax 
and is (0.867), which is a significant value compared to 
the tabular value of (0.357).

Discussion

Table (2) shows us a moral correlation between the 
skill of the ability to relax and the leadership personality. 
The researchers attribute this to the leadership 

personality that must be characterized by calmness and 
relaxation. He can give his instructions, advice and 
decisions to them in a clear manner and calm tones, 
especially in situations of violent emotional nature and 
high psychological pressure.

Present the results of a skill’s ability to focus 
attention and leadership personality and analyze it
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Table (3): The correlation coefficient shows the skill’s ability to focus attention and a leading personality

variables correlation
Type of

significance
Moral correlation

leadership personality and skill ability to 
focus attention 0.899 0.000 Moral

*Under freedom degree (48), error ratio (0.05), and tabular value reached (0.357)

Table (3) shows us that there is a correlation between the leadership personality and the ability to focus attention, 
as it reached (0.899), which is a significant value compared to the new and intense value of (0.357) 

Discussion

Table (3) shows us that there is a moral correlation between the skill of the ability to focus attention and the 
leadership personality, and the researchers attribute the reason for this to the fact that the leadership personality must 
be distinguished by the ability to focus and mental stability(8). Restraining it and controlling the speed of its emotions, 
as the speed of emotion, anger, nervousness, nervousness, and the speed of volatility and intensity are factors that 
contribute to the severe damage to the security work of the leader in society and help the negative impact of his 
influence and influence(9).

Present the results of the ability to face anxiety and the leadership personality and analyze it

Table (4): The correlation coefficient shows the skill ability to cope with anxiety and a leadership personality

Variables Correlation
Type of

significance
Moral correlation

leadership character and ability to cope 
with anxiety 0.854

0.000
Moral

*Under freedom degree (48), error ratio (0.05), and tabular value reached (0.357)

Table (4) shows us that there is a correlation between 
the leadership personality and the ability to cope with 
anxiety, as it reached (0.854), which is a significant 
value compared to the tabular value of (0.357)

Discussion

Table (4) shows us a moral correlation between 
the skill of being able to face anxiety and leadership 
personality. The researchers attribute the reason for this 
to the fact that the lead character must be characterized 
by the ability to calm and the ability to face anxiety and 
control psychological emotions,” as the psychological 
emotions as they say (contagious) That is, its effect is 
rapidly transmitted. The emergence of emotions of fear, 

anxiety, tension and arousal to the leader will immediately 
transfer its impact to the rest of the members, and thus 
the leader becomes directly responsible for the rest of 
the members not controlling their emotions(10). 

Conclusions

Through the results of the research, the researchers 
concluded the following:

The leadership personality is greatly affected by 
relaxation, and this was evident through the results of 
the research, and the lead character has a direct impact 
with attention, and this is what the study found, and the 
lead character is greatly affected by anxiety, and this was 
clearly shown through the results of the research.
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Abstract

 The importance of the current study lies in investigating the mutations in the exon1 of the KRAS gene as 
oncogenes, the presence of mutations associated with lung cancer and the lack of response to chemotherapy. 
As well as to know the relationship between diagnosed mutations and concentration of chromium . These 
study was conducted at AL-Furat AL-Awsat oncology Center In Najaf for period from December / 2019 to 
April / 2020 , on the study included 60 patients who were diagnosed with lung cancer and 22 healthy people 
where used as control group . the diagnosis of mutation in both patients and healthy subjects has been studied 
and compared. Then revealing the relationship between mutations and health status to see the effect of 
mutations on them. The present results showed that there were many mutations found in KRAS gene exon1, 
42 genetic mutations in the KRAS gene were detected in exon1 , and these mutations appeared in varying 
proportions in both patients people, as is evident in In exon1, the frequency of mutation were rs104894361 
SNP were in 11(18.33%) , rs121913236 SNP 13 (21.7%) and rs104894366 were 18 (30%) , distribution in 24 
patients . more frequency mutations appeared in four patients ( 2,17,27,42 ) (6.7%) where found three types 
of mutations (rs104894361 SNP , 21913236 SNP and rs104894366 ) those patients have highest recurrence 
of (1.330, 1.153, 1.224 -1.490) Respectively. While 10 patients (16.7 %) (21,46,9,34,35,30,12,37,14, 39) 
have only two mutations with distribution in three types also , and 10 patients(16.7 %) were have just 
one mutation. We found correlation between high Chromium (Cr) concentration in serum of patients with 
lung cancer compared to healthy. The results of the study showed that there were significant differences 
(P=0.0001) between the presence of mutations and concentration of chromium, which indicates a relationship 
between the of mutations and concentration of chromium in the serum the of patient of lung cancer. DNA 
was extracted from the blood samples by several DNA extracts and mutations were detected by sequencing 
analyzing after amplification by PCR technology.

Key word: KRAS mutations in exon1, Lung cancer, oncogenes, lung cancer in Najaf Governorate. 
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Introduction

 The occurrence of lung cancer is affected by 
environmental exposure and genetic or epigenetic 
susceptibility to disease development and progression(1) 

. Important factors associated with lung cancer 
development are occupational exposure to carcinogens 
(arsenic, asbestos, beryllium, cadmium, chromium, 
diesel umes, nickel, andsilica)(2) .According to the 
European Commission, based on socioeconomic, health, 
and environmental impact assessment, the strongest 
factors related to attributable cancer deaths include 
Cr(VI)(3) . Lung cancer is the most common cancer with 
high lethality Carcinogenic Kirsten rat sarcoma viral 
oncogene homolog (KRAS) mutation is the most common 
gain-of-function modification in Western countries, 
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accounting for 30 percent of lung adenocarcinomas 
and about 10 percent of Asian lung adenocarcinomas(4) 
. Lung cancer is one of the most dangerous malignant 
diseases that threaten human life. It accounts for about 
26 percent of all cancers as the leading cause of cancer 
death worldwide and ranks as the most deadly cancer 
among males and the second deadliest cancer among 
females(5) . Gaseous pollutants, such as sulfur dioxide 
(SO2), ozone (O3), carbon monoxide (CO), and nitrogen 
dioxide (NO2) have also been tested for possible links to 
lung cancer(6) . The occurrence of lung cancer is affected 
by environmental exposure and genetic or epigenetic 
susceptibility to disease development and progression(7) 

. One recent study showed that deficiency of IL-17C 
would promote the growth and metastasis in lung 
cancer model(8). In addition, activation of the tumor-
associated microbiota and TLR signaling stimulates the 
expression of calcineurin and nuclear factor of activated 
T cells (NFAT) factors, which sustains the survival 
and proliferation of cancer stem cells(9) .Thus, IL-17C 
promotes tumor-associated inflammation and tumor 
proliferation (10) .

Aims of Study

To evaluate the of environmental factors as 
Concentration Chromium in serum of patients and 
healthy to found some correlations with SNP mutation 
in exon1 of KRAS gene.

Material & Methods

Sample collection

This study was conceived to test population 
consisting of 60 case with non-small cellular lung 
carcinomas 40Male and 20 females, They are from the 
central and southern regions of Iraq. Any subject with 
the following health problems was excluded from the 
current study: 

 The ages of the patients ranged between 15-77 
years and 49.6 ± 10.9 year (mean ± SD). 

The controles (healthy) subject groups of 15 males 
and female were included in the study as a control group. 
Their ages ranged between 22-78 years and 47.1 ± 14.9 
year (mean ± SD), they were free of The symptoms 
and signs of any chronic diseases such as diabetes, 
heart disease, kidney disease or others were chosen to 
participate in thi’s a study.

Atomic absorption spectrometer

Atomic absorption spectrometer 6300 model 
analysis was performed in the central laboratory (College 
of Pharmacy / University of Kufa). Cr was determined in 
liquid samples by the atomic absorption spectrometer by 
flame under standard conditions and analysis of titration 
solutions prepared by diluting the stock solution with 
100 ppm Cr.

Sampling the blood 

 Blood was extracted by vein puncture and 1 
milliliter and 5 milliliters of blood were taken separately 
from all individuals in this sample. It included one 
milliliter of blood collected in tube-containing EDTA 
and used for DNA extraction; 5 milliliters were collected 
immediately for blood culture processing. 

Genotyping

 Extracting DNA

 Whole blood samples were collected from the 
patient group and the healthy control group in EDTA 
tubes. Then using ReliaPrepTM Blood gDNA Miniprep 
Program (Promega), the DNA was extracted from whole 
blood.

Amplification of the primers 

The genes examined were amplified using specific 
prefixes. Amplification products and other properties of 
the intended genes are scheduled as in table (1) 
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 Table 1: Primer sequences of the genes IL-12 and IL-33, annealing temperature (AT) and product size.

Forward primer
Ex1K1extF: 5′-AGGCCTGCTGAAAATGACTGAA-3′

Reverse primer
EX1K1extR: 5′-ACTCATGAAAATGGTCAGAG-3′

Annealing Temperature 61°C

Product size 208 bp

Thermo cycler amplification software 

 The PCR thermo cycler program which delivered the best results of IL-12 gene amplification.

Table2: Thermo cycler system for KRAS gene amplification with PCR 

Type of Cycle TemperatureᵒC Time No. of Cycles

Initial denaturation 94 5 min 1

Denaturation   94 1 min

 
35 x

Annealing   61 1 min

Extension   72 1 min

Final extension   72 5 min 1

 Analysis Sequencing

The PCR products 80samples (60 patients and 22 
control healthy) were sent to company macrogen (Koria), 
in ice bag by DHL. performed the DNA sequencing by 
AB DNA sequencing system, using Migax64 software & 
SLC Sequence Viewer software, for analysis sequencing 
to detected any mutations in the samples for current 
study by comparing the observed DNA sequences of 
local samples with the retrieved DNA sequences ,The 
analysis of sequence reveated the presence of three 
mutations in exon1 of the KRAS gene in Lung cancer. 
all of these detected SNP were found to be deposited in 
the dbSNP as past known genetic polymorphism. The 
variations in prediction capabilities can be due to the 

fact that different sets of sequences and alignments are 
used in each system. We used MutPred method to assess 
the degree of tolerance for each amino acid replacement 
based on physiochemical.       

Statistical Analysis

 Statistical analysis was performed using Mann 
Whitney test and Chi-square (ᵡ2) test to determine 
statistical differences between different groups using the 
Design Statistical Package for Social Sciences (SPSS 
19). Probability (P≤ 0.05) was considered statistically 
significant. 
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Results & Discussion

Concentration of chromium in Patients and healthy 
subjects:

 The results of the current study appeared as shown 
in Table (3), which shows a comparison between the 
healthy and the patients regarding chromium element 
concentration and age. Where the concentrations of 
the hexavalent chromium element (VI) in the serum 
for the patients ranged between (0.224-1.992) and 
was the average concentration (0.76737), while the 
concentrations of the chromium element in healthy people 
ranged between (0.09 - 0.231), the while Chromium 
concentration average was (0.13973), Where the results 
are shown difference significant (P=0.0001) at the level 
of significant (0.05) which indicates a relationship 
between the high chromium element concentration and 
the incidence of lung cancer, comparison as with the 
healthy. studied the effect of carcinogens on the risk of 

lung cancer in the general population. De Matteis et al 
they showed that patients appear to have an increased 
risk of lung cancer due to exposure to chromium, which 
is consistent with our study results. Patients from these 
families with high levels of chromium in the blood will 
have the option of lung CT scanning for early detection 
of disease. Analyzes of chromium levels may be an 
attractive option to identify patients with particularly 
early-stage disease. 

Age: Whereas for the age where the ages of the 
patients ranged between (15-77), and the average The 
rate was (41.85), and the ages of healthy people ranged 
between (16-76) , and the average The rate was (41.18). 
Where the results showed that there was no significant 
difference. the was significant is (P = 0.904) for age 
between the healthy and the patients, This explains that 
the study samples were close between age the patients 
and the age of healthy. and this is due to the accuracy of 
choosing the study samples of the for the healthy sample 
compared to patients. 

 Table (3): Shows the Comparison of healthy and Patients subjects with respect to chromium concentration 
and age 

Comparison of healthy and Patients subjects with respect to chromium concentration and age

 
Cr con.
average

N Std. D Minimum Maximum Mean Rank p-value

Patients 0.76737 60 0.311614 0.224 1.992 52.48 0.0001

Healthy 0.13973 22 0.037749 0.09 0.231 11.55  

 
Age

average
N Std. D Minimum Maximum Mean Rank p-value

Patients 41.85 60 18.965 15 77 41.69 0.904

Healthy 41.18 22 17.778 16 76 40.98

Chromium concentrations and mutations in the 
KRAS gene: 

Table (4): Shows Relationship between different 
chromium concentrations and mutations in the (KRAS 
gene) in exon1 for Patients. The chromium concentrations 
were divided into three groups based on the difference 
in the concentration ratios. Where the concentration first 

group ranged from (0.2-0.8) and the second group was 
(0.81-1.4) and the third group, where the concentrations 
ranged between (1.4-1.2) and the highest concentration 
ratios in it compared to the previous groups. 

 Where the study found (11) patients in group (A) 
whose levels of chromium concentrations in the serum 



2100      Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4

ranged between (0.2-0.8).These patients had a mutation 
of the first type rs104894361 SNP, while group (B) 
included 6 patients with a type first mutation and the 
second rs121913236 SNP, rs104894361 SNP, while 
the third group (C) included (7) patients and among 
them (4) had three types of mutations rs121913236 
SNP, rs104894366 SNP, rs104894361 SNP and had 
the highest rate of concentration of chromium in the 
serum, and this indicates that the high concentration of 
chromium leads to occur mutations in the gene of the 
(KRAS gene) In Exon1, which causes lung cancer. The 
results of the statistical analysis of this study showed 
a significant difference (P=0.001), which indicates the 

existence of a relationship between the high concentration 
of chromium and mutations in the gene (KRAS), 
compared with patients who did not show any mutation 
, this What reinforces the results of the study that with 
high concentrations of chromium is the reason for the 
occurrence of mutations in the gene (KRAS) in patients 
with lung cancer, and this study is the first to detect high 
chromium concentrations in the (KRAS gene) mutations 
in Exon1. Another limitation of our study is that, the 
high risk of lung cancer is generally recognized as being 
associated with occupational exposure to Cr(VI), but we 
did not have patient work histories available to include 
in this study. Nevertheless, our study may provide an 
avenue to begin to screen for lung cancer occurrence. 

Table (4): Shows Relationship between different chromium concentrations and mutations in the KRAS gene 
in exon1 for Patients.

MUTATION * CONT 

CONT
Total

A(0.2-0.8) B(0.81-1.4) C(1.4-1.9) X2 P-value

KRAS
MUTATION 

 
 
 

 

Count 11 6 7 24 13.309 0.001

% of 
Total 18.3% 10.0% 11.7% 40.0%

 

Count 29 7 0 36

% of 
Total 48.3% 11.7% 0.0% 60.0%

Total

Count 40 13 7 60

% of 
Total 66.7% 21.7% 11.7% 100.0%

 Conclusions 

1. The present results showed that there were three 
mutations found in KRAS gene exon1.

2. Forty two genetic mutations in the KRAS gene 
were detected in exon1 in all patients.

3. The frequency of rs104894361 SNP mutation in 

exon1,were 11(18.33%), while in rs121913236 SNP 
were 13 (21.7%) and in RS 104894366 were 18 (30 
%).

4. more frequency mutations appeared in four patients 
( 2,17,27,42 ) (6.7%) where found three types of 
mutations (rs104894361 SNP, rs121913236 SNP 
and rs104894366 ).
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5. Those ( 2 , 17 , 27 , 42 ) patients have highest 
recurrence of concentration of chromium in the 
serum ( 1.330 , 1.153 , 1.224 -1.490).

6. There was a correlation between some mutations 
with others. 

7.  The DNA sequencing assay is one of the easiest 
and most effective ways to determine genetic 
mutations and more accurately.

8.  The SNP rs reported in lung cancer patient appears 
to be promising and can be used as a predictive tool 
or a genetic prediction test tool for lung cancer if 
found positive in a larger sample size. 
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Abstract

Background: Soft denture relining materials have been introduced to prosthetic dentistry since long time 
to improve the patient’s acceptance to dental prosthesis. However, with the growing need to provide the 
patients with dentures that have improved comfort and masticatory efficiency, there is a growing demand to 
improve several features of the denture lining materials. Therefore, the aims of this study was to evaluate 
the effect of incorporation kappa-carrageenan powder as antifungal agent on the hardness and peel bond 
strength of the heat-cured acrylic-based soft denture lining material.

Materials and Methods: Two percentages of kappa-carrageenan powder (1.5wt.% and 2wt.%) have been 
selected based on the pilot study that produced the best antifungal effect. A total of sixty samples were 
prepared and divided into three equal groups groupA:0.0wt.%, groupB:1.5wt.%, groupC:2wt.% of kappa-
carrageenan powder additive. Each group was further subdivided into two equal groups for shore-A hardness 
test and peel bond strength test. Fourier transform infrared spectroscopy (FTIR) analysis was performed to 
investigate if there is any chemical reaction between the soft lining material and the kappa-carrageenan 
powder, scanning electron microscope (SEM) was used to determine the distribution of kappa-carrageenan 
powder in the soft liner matrix.

Results: All the resulted data were analysed using “one-way analysis of variance (ANOVA) and Dunnet 
T3 post-hoc test at a significance level of p<0.05”. The result of shore-A hardness test revealed significant 
increase (P<0.05) in the values of hardness of both experimental groups (B and C) when compared with the 
control group(A). Peel bond strength test revealed non-significant decrease (P>0.05) in the values of peel 
bond strength for experimental group(B), while there was significant decrease (P<0.05) for the experimental 
group(C) when compared to the control group. FTIR analysis showed no difference in the spectra between 
control group and experimental group this means that there is no chemical interaction between the two 
materials. SEM test results showed a degree of agglomeration of the kappa-carrageenan powder into the soft 
liner matrix.

Conclusion: Adding kappa-carrageenan powder to the soft liner affected the physical and mechanical 
properties of the lining material and the most adverse effect was noted for the group C(2 wt.%) but all effects 
was in the acceptable range for clinical use. 

Keywords: soft denture lining material; clinical use; dental prosthesis; peel bond strength 
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Introduction 

Denture soft lining materials have been used in 
dentistry for many years, the purpose for their use is to 
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improve mastication through providing more favorable 
relation between the denture bearing mucosa and 
the denture base which will result in more favorable 
distribution of the occlusal forces. For this reason the 
denture lining material must exhibit certain properties 
that allows it to serve properly inside the patient’s 
mouth(1).

The physical and the mechanical properties of the 
heat-cured acrylic-based and silicone-based soft liners 
change with time inside the patient’s mouth as a result 
of leaching out the plasticizer(2,3). Therefore, frequent 
evaluation and replacement of the used soft lining 
material is required.

Peel bond strength is one of the methods used to 
assess the reliability of bond between the denture base 
and the soft lining material which is thought to closely 
stimulate the force applied at the interface between the 
resilient denture liner and the denture base(4). The results 
of this test are affected by the thickness and compliance 
of the material; along with bonding failure predominantly 
being cohesive within the tested materials(5).

Hardness is another property that is commonly 
used and measured to assess the quality of different 
soft liners. Hardness has been defined as the material 
resistance to indentation(6). It is one of the most 
important tests for rubbery materials, and it represents a 
method for determining the modulus of elasticity since 
rigid material cannot be used as soft liners(7). One of the 
most important advantages of soft lining materials is 
their viscoelastic properties, which result in significant 
improvement in masticatory function. Regarding soft 
acrylic liners this property change with time due to 
leaching out of plasticizer(4).

Multiple studies have been conducted to improve 
the properties of the soft lining material, one particular 
aspect of these studies is the introduction of natural 
herbal products to the soft lining material to enhance 
their antimicrobial, physical and mechanical properties. 
Kappa-carrageenan (κ-carrageenan) powder is a natural 
sulphated poly saccharide extracted from the red marine 
algae. It has been identified as possessing high anti-
coagulant, anti-oxidant, anti-tumour, and anti-microbial 
activity(8). In addition, carrageenan has been used for 
many years as a food additive and in pharmaceutical 
applications due to its stabilizing, thickening, and 

emulsifying properties, and it is accepted by the U.S. 
Food and Drug Administration (FDA)(9) and the World 
Health Organization (WHO)(10).

κ-carrageenan powder has been evaluated for 
its antifungal activity through a pilot study when 
incorporated into soft lining material as an additive and 
the two percentages of κ-carrageenan (1.5 and 2wt.%) 
incorporated into the heat-cured acrylic-based soft 
liner were proved to have potent antifungal effect. The 
purpose of this study was to evaluate the effect of each of 
these percentages on the hardness and peel bond strength 
of the soft lining material.

Materials and Methods 

Samples grouping

 A total sixty samples were prepared and divided 
into two groups of thirty samples for each test ( 
shore A hardness and peel bond strength tests) each 
group was then subdivided into three groups of ten 
samples representing the control groupA:0.0wt% and 
experimental groupsB:1.5wt.% and groupC:2 wt.% of 
κ-carrageenan powder. 

Fourier transform infrared spectroscopy analysis 

FTIR analysis was performed using Fourier 
transform infrared spectroscopy (SHIMADZU/
FTIR.8400,Japan) to investigate if there is any chemical 
reaction between the soft lining material and the kappa-
carrageenan powder. A sample of a pure soft lining 
material without an additive (0wt.%) and sample with 
κ-carrageenan powder additive (2wt.%) were cut into 
small thin flushes and were examined.

Scanning electron microscope

SEM test was preformed using scanning electron 
microscope (Tescan,Czech Republic) to determine the 
distribution of κ -carrageenan powder in the soft liner 
matrix. Three samples were tested by scanning electron 
microscope, one of the samples represented the control 
sampleA:0.0wt.% and the other two represented the 
experimental samplesB:1.5wt.% and C:2wt.%.

Samples preparation: 

For both tests samples of the control group were 
prepared according to manufacturer instructions for the 
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heat-cured, acrylic-based soft liner (Vertex,Netherland) 
(powder/liquid ratio:1.2g powder/1ml monomer), 
and mixed together using a clean glass container. 
For experimental samples, the weight of the kappa-
carrageenan powder (Sigma al-drich,Denmark) was 
subtracted from the weight of the soft liner powder to 
obtain an accurate powder/liquid ratio. An amalgamator 
device (Perfection Plus,United Kingdom) was used 
to mix the two powders for 40seconds to obtain a 
homogeneous mixture(11).

Shore-A hardness test: A plastic disks shaped 
molds with the dimension of (35X6mm) in dimeter 
and thickness respectively were prepared according to 
the ISO-10139-2(2016) specification(12). These molds 
were invested in the lower portion of the dental flask 
with freshly mixed dental stone (Zermack, Italy) and 
the flasking procedure was completed in similar way to 
conventional complete denture construction. All samples 
were cured according to manufacturer instructions using 
a thermostatically controlled water bath (Lab.tech., 
Korea) heated to 70℃ for 90minutes; temperature was 

then raised to 100℃ for 30minutes. After processing, 
samples were finished with sharp scissors and polished 
with a fine-grit, silicone polishing bur under continuous 
water cooling(11). All samples were stored in distilled 
water for 24hours at 37℃ before being tested to eliminate 
any residual monomer(13).

Peel bond strength test: Samples were prepared 
according to the ASTM-D903-93(14) however the size of 
the samples was too long so half the measurements was 
thought to be sufficient(15). A costume made stainless 
steel flask was used to prepare the samples, it consisted 
of four plates with dimensions (260X200mm) length and 
width respectively two of them was used as covers while 
the other two consist of slits in which the PMMA and the 
soft liner material were packed. The thickness of these 
two plates was (2mm) and the dimensions of the slits of 
the plate used to pack the PMMA were (100x10x2mm) 
representing the length, width and height, while the plate 
used for the soft liner material has slits with dimensions 
(150x10x2mm) representing the length, width and 
height respectively(16)(Fig.1). 

Figure (1) Peel bond strength flask. A) The flask covers, B) Flask plate for poly methyl methacrylate, C) 
Flask plate for soft liner D) Screws to hold the four plates in tight metal to metal contact.

Samples fabrication included first packing the 
PMMA material (Vertex, Netherlands) in the flasks 
which was proportioned and mixed according to 
manufacturer instructions(P/L2.3g powder to 1ml of 
liquid). The flask was then closed and a slow pressure 
was applied using hydraulic press until(100MPa) was 
reached and left for about 5min. and then following 

the manufacturer instruction the flask was placed in 
the water bath for 20min. at 100℃. Following this step 
the flasks were left to cool for about 30min. and then 
cooled under running water for about 15min. then the 
acrylic strips were deflasked, trimmed and finished then 
reflasked again.
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Testing procedure 

Shore A-hardness test: shore-A durometer 
(A081FJ702020, China) was used, five readings at 
different points on the sample were marked, four points 
were marked away from the edge in about 5mm and one 
point in the center, the penetration time was 5sec. and 
the distance from the indenter was 20mm. The average 
of the five readings was recorded and determined the 
value of the shore-A hardness.

Peel bond strength test: The test was accomplished 
using universal testing machine (WDW-20, China) 
according to ASTM-D903-93 specificatios(14){at an 
angle(180°) and speed (152mm/min)}. The part of 
the heat cured acrylic resin that was not bonded to the 
soft lining material was hold by the upper clutch of 
the machine while the unbonded part of the soft lining 

material was hold by the lower clutch with the use of an 
alignment plate to keep the sample in its proper position.

The nature of failure was evaluated with the naked 
eyes and categorized as either adhesive, cohesive or 
mixed failure. Peel bond strength value was calculated 
with the following equation in which the peeling angle 
was considered 180°.

(Peel bond strength= average load /width of the 
sample)

Statistical analysis

Results of the presented research were analysed 
using SPSS “version 24 computer software”. The 
descriptive statistics that have been made, includes 
“means and standard deviation”. “Inferential statistics” 
were also made, including one-way analysis of variance 

(ANOVA), for comparison means among all groups, and Dunnet T3 multiple comparison tests, which shows the 
significance between each of the two different groups, with p<0.05 considered significant.

Results and Discussion: 

Fourier transform infrared analysis 

The results of the FTIR analysis showed there was no differences in the pattern and the alignment of the absorption 
peaks between the control and the experimental samples. Which means there was no chemical reaction between the 
soft lining material and the κ-carrageenan powder (Fig.2).
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 Figure (2): Fourier transform infrared spectroscopy analysis, A) Kappa-carrageenan powder; B) Control 
sample; C) Experimental sample (2wt.%) kappa-carrageenan powder 

Scanning electron microscope test 

The results of the SEM test shows there was a degree of agglomeration in the experimental groups which tend to 
increase with the increase in the kappa-carrageenan powder percentage in the soft lining material (Fig.3).
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Figure (3): Scanning electron microscope (magnification power 500nm). A) Soft liner control sample without 
the additive, B) Sample with 1.5wt. % of kappa-carrageenan powder, C) Sample with 2wt. % of kappa-

carrageenan powder. Arrows shows the agglomeration of the powder. 

Shore-A hardness test 

The results of shore-A hardness test showed 
there were increase in the values of hardness for both 
experimental groups when compared to the control 

group, One-way ANOVA showed significant difference 
of hardness among groups (A, B and C) at P<0.05. 
Dunnett T3 post hoc test showed there was significant 
difference (P<0.05) between the control group and the 
two experimental groups (B and C) (Table1and2).
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Table (1): Mean values of shore-A hardness, peel bond strength tests and ANOVA test.

groups No. of 
samples

Shore A hardness Peel bond strength test

Mean SD Min. Max. Mean SD Min. Max.

A 10 52.58 .817 50.76 53.60 4.630 .600 3.90 5.40

B 10 55.18 1.820 53.40 59.20 4.390 1.030 3.10 5.80

C 10 56.40 .596 55.20 57.20 3.100 .514 2.30 3.80

ANOVA
F-test 26.235 12.051

p-value .000[S] .000[S]

Table (2): Multiple comparisons of shore-A hardness and peel bond strength tests between groups using 
Dunnett T3 post hoc test.

Experimental groups
Shore A hardness Peel bond strength test

Mean diff. Sig. Mean diff. Sig.

A
B -2.592 .004 .240 .891

C -3.812 .000 1.530 .000

B C -1.220 .183 1.290 .010

The incorporation of κ-carrageenan powder 
may altered the polymeric chain penetration by the 
plasticizer and there by affected its ability for softened 
gel formation. Additionally κ-carrageenan may acted as 
a filler that which resulted in increase in the hardness of 
the soft lining material(17).

The nature of the added material may also influence 
its effect on the hardness of the soft lining material for 
instance the increase in hardness that was obtained from 
this study can be related to the gelatinous nature of the 
kappa-carrageenan and the formation of agglomerations 
that was noticed in the SEM results. 

Peel bond strength test

 The results of peel bond strength test showed both 
experimental groups (B and C) have decrease values of 

peel bond strength when compared to the control group. 
One-way ANOVA for peel bond strength test showed 
significant difference among the tested groups (P<0.05). 
Dunnett T3 post hoc test showed there was non-
significant difference between A and B groups (P>0.05), 
while a significant difference exist between groupA and 
C (P<0.05) (Table1 and Table2).

The mode of failure was non-significant for all 
the experimental groups. The cohesive failure may be 
associated with the presence of the κ-carrageenan within 
the polymeric matrix of the soft lining material while 
the adhesive failure may be related to the hydrophilic 
nature of the κ-carrageenan which may absorbed water 
and decreased the peel bond strength values and caused 
the samples to fail adhesively (Table3)(16). 
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Table (3): Fisher exact probability test to compare the mode of failure between the experimental groups. 
Groups FEPT P value Total

A B C

Adhesive
N. 0 0 2

6.912 0.105[NS]

2

% .00 .00 20.00 6.67

Cohesive
N. 4 3 0 7

% 40.00 30.00 .00 23.33

Both
N. 6 7 8 21

% 60.00 70.00 80.00 70.00

Ethical Clearance: The Research Ethical 
Committee at scientific research by ethical approval of 
both environmental and health and higher education and 
scientific research ministries in Iraq

Conflict of Interest: The authors declare that they 
have no conflict of interest.

Funding: Self-funding

References

1. Demir H, Sari F, Gorler O, et al. Investigation of 
the effect of two different denture cleansers on the 
bond strength of soft liners. Int J Acad Res. 2017; 
9:20-24.

2. Polyzois GL, Frangou MJ. Influence of curing 
method, sealer, and water storage on the hardness 
of a soft lining material over time. J Prosthodont. 
2001;10:42-45.

3. Hachim TM. Evaluation of shear bond strength of 
silicon-based soft liner to the acrylic resin denture 
base using different polymerization technique with 
different storage periods in distilled water. J bagh 
coll dent. 2012;24(3):42-6. 

4. Maeda T, Hong G, Sadamori S, Hamada T, 
Akagawa Y. Durability of peel bond of resilient 
denture liners to acrylic denture base resin. J 
Prosthodont Res. 2012;56:136–141.

5. Hatamleh MM, Maryan CJ, Silikas N, Watts DC. 
Effect of net fiber reinforcement surface treatment 
on soft denture liner retention and longevity. J 
Prosthodont. 2010;19:258–262.

6. Ravi, M.B., Dhakshaini, M.R., Gujjari, A.K., 
Sowmya, S. and Swamy, K.R. The Effectiveness of 
Microwave Sterilization on the Hardness of Silicone 
and Acrylic Based Soft Reliners. World Appl Sci J. 
2013;22:313-318.

7. Urban, V.M., Lima, T.F., Bueno, M.G., Giannini, 
M., Arioli Filho, J.N., de Almeida, A.L.P. and 
Neppelenbroek, K.H. Effect of the addition of 
antimicrobial agents on Shore A hardness and 
roughness of soft lining materials. J Prosthodont. 
2015;24:207-214.

8. Chiu, Y.H., Chan, Y.L., Tsai, L.W., Li, T.L. and 
Wu, C.J. Prevention of human enterovirus 71 
infection by kappa carrageenan. Antiviral Res. 
2012;95:128-134.

9. Food and Drug Administration (USFDA). 
Overview of food ingredients, additives & colors. 
Retrieved March. 2013;21.

10. Joint FA, World Health Organization, WHO Expert 
Committee on Food Additives. Evaluation of 
certain food additives: eighty-fourth report of the 
Joint FAO. WHO. 2017.

11. Abdulwahhab AR, Jassim RK. The effect of aloe 
vera extract on adherence of candida albicans and 
other properties of heat cure denture soft lining 
material. Health Sci. 2018; 7:94-103.

12. International Standards Organization (ISO). (2016): 
Dentistry-Soft lining materials for removable 
dentures-Part 2: Materials for long-term use. ISO.; 
Ref NO. 10139-2:2016.

13. Krishnamurthy S, Hallikerimath RB. An in-



2110      Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4

vitro evaluation of retention, colonization and 
penetration of commonly used denture lining 
materials by candida albicans. J Clin Diagn. Res. 
2016;10:84-88.

14. ASTM: American society for testing and 
materials. D903-93 Standard test method for peel 
or stripping strength of adhesive bonds. ASTM, 
Philadelphia,(1993).

15. Demir H, Dogan A, Dogan OM, Keskin S, Bolayir 
G, Soygun K. Peel bond strength of two silicone 
soft liners to a heat-cured denture base resin. J 

Adhes Dent. 2011;13:579-584.

16. S. Mohanad, A. Fatalla. Comparison of some 
mechanical and physical properties of heat cured 
soft denture liner after the addition of polyamide 
nylon-6 micro particle. Int J Biol Sci. 2018;13:338-
347.

17. Abraham AQ, Abdul-Fattah N. The Influence of 
Chlorhexidine Diacetate Salt Incorporation Into 
Soft Denture Lining Material on Its Antifungal 
And Some Mechanical Properties. J bagh coll dent. 
2017;29(1):9-15. 



Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4      2111

Functional Variables and Enzyme (CPK)to Skill of The main 
and Alternatives Players in Football (comparative study) 

Majed Sabar Mohammed1, Ali Sabar Mohammed2, Emad Khadim Abed Al-kaabi3
1Asst. Prof. Dr. (PhD.) College of Physical Education and Sport Science/ University of Basrah/Iraq,  

2Lec. (M.A.) Dept. of Students Activities /Basrah University/Iraq, 3Lec. Dr. (PhD.)University of Information 
Technology Communications /Iraq

Abstract 

Football is a type of sport that attracts people’s attention. So, it is necessary to look for everything that 
can improve its reality and develop it. The importance of this research paper is to have a look on the 
impact of competitions on functional devices, enzyme (CPK), aspects and the skills for the main players and 
compared with the substituted players in football. The study aims at identifying the level of some functional 
variables, enzyme (CPK) and the skills for key players and substituted players in football; identifying the 
differences in some functional variables, enzyme (CPK) and the skills of the key and substituted players 
in football. Descriptive method is used by researchers in a comparative way to solve the problem of the 
study. The number of sample is fifteen players distributed to two groups, the first group is the key players 
[9] and the second group is substituted players [6]. Also, the researchers used the SPSS statistical system 
to extract the results of the tests. The most important conclusions are: (1) competitions play an active role 
in developing the performance level, whether at the functional level or enzyme CPK or skills. (2) The role 
of CPK enzyme has increased after performing high physical effort and for a long time for the key players 
as a result of competition effort. Moreover, the following is the most important recommendations that the 
study has reached into: (1)It is necessary to participate all players in the competition, even periodically, so 
that substituted player can sense the atmosphere of competition and his active role in the development of 
functional and skills of the player .

Key words: Enzyme CPK, The Main Players, Alternative Player, Football, Functional Variables 

Introduction

Sport is one of the civilizational landmarks of nations 
as well as the health, cognitive, cultural and economic 
aspects of sport. So, specialists in the sports field focused 
on investing all the sciences to serve the sports side to 
promote it and to achieve the goals. Football considers 
at the front of sports that bring great interest to nations 
because of the spiritual power, fun and special skills that 
it has. The study is laded to all the reasons that promote 
the reality of sports and affect the achievement including 
the internal functional variables of the human body 

and enzyme (CPK), as well as the skill aspects of the 
players whether the primary players or alternatives. The 
importance of the study is to have a look on the impact 
of competitions on functional devices , enzyme (CPK) , 
and the skills aspects for the main players and compared 
with the substituted players in football.

The problem

The problem of the current study is reflected in 
the lack of clarity , knowledge in most trainers, the 
cumulative effect of exercise, competition on functional 
devices on the enzyme (CPK),and the Skill aspects for 
main players compared with alternatives in football.Corresponding 
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The problem can be formulated with the following 
question: Does competition have a cumulative effect on 
functional variables of the enzyme (CPK) and football 
skill?

The aims of study

 The study aims at:

- Identifying the level of some functional variables , 
enzyme (CPK) , skill for the main players and alternatives 
in football.

- Identifying the differences of some functional 
variables , enzyme (CPK) , skill for the main players and 
alternatives in football.

The researchers hypothesized that, there are 
statistically significant differences in some functional 
variables, enzyme (CPK) , skill between the main 
players and alternatives in football with favor to the key 
main players.

Study methodology and procedures: 

Methodology

 The researchers used the descriptive method in a 
comparative way to solve the problem of the study and 
to achieve its objectives. The descriptive method is 
the method that is concerned with collecting accurate 
scientific descriptions of the phenomenon studied and 
describe the current situation and interprets it. (1)

The data and community of study

 The researchers choose the community of the study 
in a deliberate manner who are the players of the South 
Sports Club applicants category football for the sports 
season 2019. The number is (22) players. While the data 
of study is randomly selected after excluding (3) players 
as goalkeepers, also excluding (3) players, one of the 
main players and two 

players from the reserve in a simple random way to 
be used as a reconnaissance. The data has reached the 
number (15) players distributed in two groups; the first 
group includes (9) main players and the second group 
includes (6)alternative players.

Tests and Measurements Used in the Study:

Functional Measurements

 Heart rate (R.H) , the strike volume(V.S),and 
cardiac output (O.C) are measured in the resting time 
through the ECO device after lying on the medical bed 
for a period (3) minutes to stabilize the pulse after which 
the above variables are measured by the specialist *

Coenzyme CPK: The level of coenzyme (CPK) is 
measured by drawing a blood sample by a specialist and 
then laboratory treatment to find a coenzyme (CPK) in 
athletes.

Skill Testing:

Handling test: Wall rebound handling for 20 sec: [1]

-The purpose of the test: To measure the accuracy 
and speed of handling.

Foot scoring test on overlapping rectangles[2]

-The purpose of the test: To measure the accuracy 
of scoring.

Rolling test between five persons round trip: [3]

- The purpose of the test: To measure the ability of 
the rolling speed with the change of direction. 

Survey Experiment:

The researchers conduct their survey experiment 
on Thursday (1/8/2019) in a sample which consist of 
(3) players. They are excluded from the sample after 
testing and measurements. The same test is repeated 
seven days later on the same sample and under the same 
conditions to ensure that the measurement is stable by 
drawing blood and in the same conditions for the two 
measurements, the calculated value (R) is (0.921), which 
is bigger than the value of (R) tabular value (0.767) at 
the level of significance (0.05).

The procedure experiment:

The tests are conducted on the study sample in 
the resting time on Saturday (3/8/2019) at nine in the 
morning at the hall of the South Sports Club and the 
steps were as follows:
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- Recording the weight, height and age , then the 
laboratory lying on the bed for (3 minutes) , measuring 
the heart rate (R.H), the stroke volume (V.S) and the 
cardiac output (O.C) in rest mode through the ECO 
device after lying on the medical bed for a period of 
(3) minutes to stabilize the pulse after which the above 
variables are measured by the specialist*. Then, blood 
is drawn from the player (5 cm 3) by a specialist and 
treated in a laboratory to find the enzyme measurement 
(CPK) for athletes.- Perform 

skill tests for main players and alternatives. The 
researchers used the statistical pouch (SPSS) to process 
the data and extract the results of study which obtained 
from the measurements and tests of the study.

Presentation and Discussion of the Results:

Presentation of measurement results of functional 
variables and enzyme (CPK) for individuals of the 
data of the study

Table 1 : Shows the arithmetic media, standard deviations and the calculated T value of the main and 
alternatives players in football. 

Measurements Measuring 
Unit

Main Players Alternative players The 
Counted 

Value 
of T

Siq. Moral

Arithmetic 
mean

Standard 
deviation

Arithmetic 
mean

Standard 
deviation

R.H b/m 54.2 3.97 62.37 2.103 5.139 0.01 Moral 

V.S mm 91.7 1.98 74.58 5.00 7.105 0.04 Moral 

O.C l/d 5.08 0.23 4.2 0.30 5.59 0.54 Non-moral

CPK L/U 30.25 1.77 21.10 0.57 14.01 0.003 Moral 

The Discussion of Results

 The researcher believes that there are significant 
differences in the level of functional variables and 
CPK enzyme regarding the players’ level with favor 
to key players. The researcher attributes the reason for 
this increase to the fact that sports training and active 
participation in competitions with a maximum or near 
maximum performance level increased the efficiency 
of the functional devices. This is due to the cumulative 
effect of the functional devices of the players, including 
heart at rest as well as increased strength of the heart 
muscle and increased cardiac cavities, especially the 
left ventricle, which increased the amount of blood 
absorption returned to the heart . Thus, an increase in the 

size of the heart plus of blood, which gives an indication 
of Work obviously offset by the rise in cardiac output 
during rest Aboul-Ula asserts that “cardiac thrust 
can increase either by increasing the heart rate or by 
increasing the volume of blood paid per puls [1].  also, 
Fadhil Kamil stresses this stating that “regular physical 
training and competitions lead to an increase in heart rate 
reduction in rest as a result of physiological adjustment 
led to an increase in cardiac output of blood and that 
physical training leads to an increase in the volume of 
the batch or the amount of blood pumped by the heart 
in each puls”[2]. Further, the researcher states that 
there are no significant differences between the key 
and substituted players despite the development of the 
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players in the level of the volume of the strike to the fact 
that the volume of blood pumped per minute depends on 
two key elements: namely heart rate and blood pumped 
volume. Since the increase in the heart plus rate of the 
main players is lower as a result of the high adjustment 
leads to a decrease in the volume of blood paid while the 
increased heart rate in the substituted players increased 
the level of blood volume paid per minute as the rate of 
blood volume paid per minute is the result of Heartbeat 
in the volume of blood paid per minute.      

The researcher attributed that the reason for 
increasing of the CPK.

 enzyme as the result of training as well as 
performance in competitions in which the athlete uses 

high or semi-intensity. The effectiveness of the enzyme 
CPK is increased in the in the body to provide energy to 
meet the performance requirements of the player. This 
is confirmed by Abul-Ula Ahmed (2000) that the use of 
exercises with maximum or semi-maximum intensity 
with few repetitions and high performance speed will 
increase the activity and effectiveness of enzymes 
responsible for energy production and reconstruction 
during Anaerobic work because these enzymes work 
to break down and break down the chemical bonds 
of creative phosphate and carbohydrates or muscle 
glycogen[1]

Presenting and Analyzing the results of Special 
Skills Tests for the Members of the Research Sample.       

Table (2):  Shows the arithmetic media, the standard deviations and the calculated (T) value of the skill tests 
of the individuals of the research sample:

 The Morale 
siq. 

T 
counted 

value
Post testsPrevious tests

Measurement
Unit

Tests 
Arithmetic 

mean
standard 
deviation

Arithmetic 
mean

standard 
deviation

 
 Moral 10،69degree4،530،522،270،350،006Goal

 
 Moral 2،95

20/
times. 
Sec.

10،640،628،721،840،008passing

Moral 4،151Sec.13،560،4111،201،320،03degree

 Table (2) shows that there are significant differences 
in the skill tests between the main players and substitutes 
in football with favor to the main players. The researcher 
attributes the reason for these differences to the fact that 
the real participation of the main players in the game has 
increased the level of accuracy of the skill performance 
of the main players. The direct contact with the game and 
the players, which exposes the players to the performance 
of tensile and maximum or high in the game and different 
repetitions with the atmosphere of competition. Thus 
increased the drawing of a clear picture of the dynamic 
path of performance and thus increased the experience 

of the players as well as increased realistic solutions that 
occur during the game leading refine the skills.  

 Regarding the skill of passing, participation in the 
competition increases the ability of the player to pass 
accurately and for all types of passing. As a result of 
the requirements of collective play, which requires to 
transfer the ball from one place to another and from 
one player to another to maintain it refined the skill and 
accuracy of passing. The researcher agrees with (Ghazi 
Saleh, 2008) that the ability to use all kinds of handling 
and receipt during running, deception, scoring and 
sufficient strength in football competitions.      There 



Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4      2115

should be a high harmony of some elements of fitness 
and technical skills in the play need that the player is 
qualified to absorb all modern plans as well as the ability 
to give in different conditions of play[1].       

The scoring skill: the participation in competitions 
and friction with the players and the atmosphere of 
competition increases the experience of the player to 
perform the skill with high level and accuracy. 

 The researcher agrees with Saleh Radhi (1990) (the 
more the player’s experience, the more he can aim at the 
right place and the right strength) [1].        

As for the skill of rolling, competition requirements 
requires moving the ball from one place to another 
while maintaining it to gain space on the stadium or to 
implement a special plan or to make a new attack. High 
frequency increased the development of the skill ability 
of the player in the skill of rolling. Agreeing with Majid 
Sabar(2013), the researcher states that the use of quick 
exercises from different positions of the stadium and 
move from one place to another ball and the application 
of rolling and shooting, which increased the possibility 
of the player’s skill.[2]  

 Conclusion 

 The researcher has concluded that: (1)the 
competition has an active role in the development of 
the performance level, whether on the functional level 
or CPK enzyme or skill, (2) The role of CPK enzyme 
has increased after performing high physical effort and 
for a long time for the main players as a result of the 
competition effort, (3) Increased cardiac output for the 
players especially for the main players improves the 
level of career and the role of competitions, and (4)There 
is a clear improvement in the skill performance of the 
test under consideration as a result of the refinement of 
skills and a clearer picture of the movement of the key 
players during the competitions. 

The researcher recommends the following: (1) 
the need to involve all players in the competition, 
even periodically, so that the reserve player senses the 
atmosphere of the competition and the role of the actor 
in the development of functional and skill capabilities, 
(2) The need to compensate substituted players who did 
not participate in competitions with training modules 

similar to the performance in competitions to compensate 
players lost training units during competitions, and (3) 
the need to conduct periodic measurements of functional 
variables and measurement of enzymes and conduct 
tests for all skills to determine the level of key players 
and replacements. 
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Abstract

Objective: estimate the scale of Glycodeline-A,PlGF, together with βhCG in first trimester pregnancy loss 
in Iraqi women .

Methods: A subject:patients and control study, begining in April 2019 and finish the work at March 2020, 
study include 85 women,45 of them as healthy control which haven,t any complication at the first trimester 
stsrting from the first day of LMP , 40 of them as patients which have abortion at the same time,tests 
included evaluate the scale of βhCG,Glycodeline-A,PlGF By ELISA method.

Results: scale of βhCG are significantly higher in healthy controls than in patients , while scale of 
Glycodeline-A , PlGF was significantly lower in healthy control than in patients,and there is significant 
correlation among each of ges.age with βhCG and PlGF P <0.05.

Conclusion: This study suggest that the significant role of Glycodeline-A,PlGF in etiologies of first trimester 
pregnancy failed and some of them was related to βhCG in this time and the age of patients wasn,t effect on 
all of these parameters.

Keywords: βhCG, Glycodeline-A,PlGF

Introduction

The most important basic cell differentiation of 
fetal occur during the first three months of pregnancy , 
so any complication done to the fetus during this period 
is leading to result represent  miscarriage or serious 
complications According to the first three trimesters of 
pregnancy1 , fallopian tube delivered the egg which is 
fertilized  and attaches to the inside of the woman,s uterus 
, where it begins to configure the embryo and placenta 
, mudding of gestational age can be occured2 , women 
think of pregnancy as a a nine months lasting , this is 
true when that the women lasting nine months , while 
the measured of this is begin with the first day of the last 
period for them and about three to four weeks before 
they are become pregnant , pregnancy usually lasts about 
fourty weeks for pregnancy age this period is about 
ten months3, Miscarriage defined as a failed or loss of 

pregnancy before twenty weeks from the first day of last 
period and it is known as pregnancy loss and spontaneous 
abortion4 , it is the death naturally of fetus before it is able 
to life independently , the first trimester of pregnancy 
starts from the first day of last menstrual period and 
end in the twelve weeks of pregnancy , miscarriage 
is common at this period5, Blood investigations and 
genetic study , must be doing if a planning to manage 
the woman which has more than two losses of her carry 
or more in a situation identified as recurrent miscarriage 
, many procedures may be used to detect the reason 
of repeated miscarriage include  ultrasound of pelvic 
, hysterosalpingogram which is include x-ray of the 
uterus tubes and uterus itself , and hysteroscopy which is 
include views interior of the uterus,6 The first trimester 
pregnancy loss is common , depending on the (ACOG), 
it happens in ten percent of confirmed pregnancies , the 
cause of a miscarriage sometimes will remain unknown, 
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however , the (ACOG) decide that about fifty percent of 
miscarriages are chromosome issues abnormality , the 
miscarriage risk definitely increases with age7 , according 
to the (ACOG) , the miscarriage risk is twenty percent 
at age thirty five , and increased to fourty percent at age 
fourty and increased further to eighty percent at age 
fourty five 8, the main type of miscarriages is unprompted 
abortions which characterized by unprotected , they are 
unexpected effects which are differ from recur , high 
percent of first and second trimester pregnancy loss 
are due to chromosomal abnormalities , and the other 
are include many problems affect these carries like 
infected disease9 , uterus and cervix problems , smoking 
, toxins exposure , harmful substance abuse , high level 
of glucose , problems of thyroxin hormones secertion , 
harmful disease of autoimmune , advanced age of women 
which carry are more miscarry than lower subjects10 , 
sometimes physical trauma accident may cause failed 
these carries , at common knowledge , the main cause 
for these results of disadvantage carry is obscure, By 
tissue of trophoplast created of βhCG11, component of 
fetus existing at early time of pregnancy and represent 
a placenta portion , determining of this substances can 
be helpe in differentiate a normal or abnormal carry , 
and can be using in the prognose of failed carry , an 
advantage for determining of hCG in a various tumors 
for womb malignancies,while Glycodelin - A produced 
from decidual glandular epithelium and endometrial 
glands , get its effect and supply in the early pregnancy12 
, GdA contribute in primary placental grow by its 
involving supply on trophoplast and immune units, 
PlGF is a homodimeric growth factor that contributes 
with VEGF , it can form heterodimers with some types 
of VEGF and inhibit the angiogenic effect of VEGF 
on VEGF R2 , blood circulating PlGF levels increase 
through pregnancy , reaching a peak in second trimester 
of gestation , this increase is weak in preeclampsia13 , 
PlGF stimulates monocyte effect and migration as well 
as lead to produced of inflammatory cytokines and 
VEGF, these activities facilitate bone fracture , wound 
, and cardiac repair , but also contribute to inflammation 
in active sickle cell disease and atherosclerosis , PlGF 
can also decrease TIMP3 expression in the spleen , 
leading to triggering of immune in hypertension14 . 

Aim of the study: to estimate the scale of 
Glycodeline-A , PlGF together with βhCG as prognostic 
markers of first trimester pregnancy loss in Iraqi women.

Method

Study design: The present project was perfected 
at the department of Biochemistry , Medicine College , 
Baghdad University , at Hospital of Baghdad Teaching 
through the time from April 19 to March 2020 , it 
included 85 pregnant woman identified the first day of 
LMP who are confirmed positive pregnancy test in blood 
, and established to have had pregnancy by Consultant 
Gynaecologist and matching age 21 – 35 year and same 
time 8 – 12 week of pregnancy and encountered during 
their attendance the Gynaecology consultation clinic at 
Baghdad Teaching hospital , encountered these women 
until the end of week 12 of pregnancy , 40 of them who 
have pregnancy loss at the prognosis period are patients 
and the other 45 healty control who completed the same 
period without problems , a written consent was applied 
by each patient and an ethical approval had been suitable 
the researcg based of the Medicine College , Baghdad 
University and the link with Ministry of Health and 
enviroment. 

Data Setting: Eight to ten milliliters (mls) of blood 
from subjects are draw out and transferred into plain 
tube , allows for half hour to sure that is clotting , after 
this , the specimen must be centrifuged to separated the 
needed serum at 2500 rpm for limited time roughly ten 
minuted and stored at freezing degree about – 20 Co 
up to beginning of the assay the project biochemical 
markers : Beta HCG , Glycodeline-A , sFlt-1 , PlGF By 
ELISA method .

Inference by statistics: Inference by statistics is 
a method that analysis of details by using SPSS , this 
information were putting as simple measures of variants 
( mean , standard deviation and others ) , qualitative 
detailes which are significant statistically were using 
student-t-test for compare between two independent 
means or ANOVA test for compare between different 
qualitative detailes on , the statistical significance is equal 
or less than 0.05 , the coefficient of correlation value r : 
is a kind of coefficient correlation clarify the connection 
between two different factors that are calculated on the 
same period , r may be positive as direct correlation or 
negative as inverse correlation.

Results 

Explane by table scales of of various markers and 
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their correlations according to the study assessment .

Table 1: Results and their obtained correlations for all markers in this study

Group Statistics

VAR00013 N Mean Std. Deviation Std. Error Mean

Age
cAge

1.00 40 27.1250 4.18292 .66138

2.00 45 27.2444 4.11293 .61312

GestAge
c GestAge

1.00 40 9.6000 1.29694 .20506

2.00 45 9.5333 1.09959 .16392

BetaHCG
cBetaHCG

1.00 40 1024.7740 459.39406 72.63658

2.00 45 2309.9409 3007.11697 448.27453

GlycodeinA
cGlycodlinA

1.00 40 70.9447 56.87327 8.99245

2.00 45 193.7416 200.56648 29.89868

PIGF
CPIGF

1.00 40 141.4350 284.10843 44.92149

2.00 45 340.2947 387.01779 57.69321
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Figure1:Chart of mean (Age , cAge ). 
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Figure2:Chart of mean (Gest. age , cGestational age)

Figure3:Chart of (βhCG, cβhCG)
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Figure6:Chart of (PlGF , cPlGF) 

Discussion

 Serum level of βhCG in healthy control group 
(mean ± SD 2309.940 ±3007.116 ) in patients which 
have abortion (1024.774 ±4 59.394 ) which show 
significant correlation : P value 0.05 , that mean the 
level of this marker in patients was lower than in healthy 
control , The present study shows that the serum level 
of glycodelin-A in healthy control group (mean ± SD 
193.741 ± 200.566 ) , in patients which have abortion 
(70.944 ± 56.873 ) which show significant correlation 
: P value 0.01 , that mean the level of this marker in 
patients was lower than in healthy control , The present 
study shows that the serum level of PlGF in healthy 
control group (mean ± SD 340.294 ± 387.017 ) , in 
patients which have abortion (141.453 ± 284.108 ) 
which show significant correlation : P value 0.05 , that 
mean the level of this marker in patients was lower 
than in healthy control , most of previous projects have 
found that the chromosomal agents are effective factor 
in carry loss15 , old studies have demonstrated that 
the normal carry depends on normal immune system 
which is consist of immune defence , immune response 
, cytokines15 , the immune effect is important factor in 
first carry failed , the immune units that establish at the 
mediater of placenta and the uterus were stay overlap 

layer of arrangment by immunity system of mother , this 
process may help of placental growth but some times 
reduce the placental aggress the embryo , in the time 
of implantation natural killer units go to the uterus and 
help the stimulation secrete of cytokines that inhibit the 
trophoblast aggress16.

Conclusion

levels of all markers according to the result which 
obtained from the assessment of them are clarify the 
relation between patients which have abortion in the first 
trimester and healty control , these results suggest for 
βhCG: level of this marker in patients was lower than 
in healthy control,and for Glycodelin-A: level of this 
marker in patients was lower than in healthy control,and 
for PlGF: level of this marker in patients was lower than 
in healthy control .
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Abstract

Background: Urinary tract infection is defined as presence of microbial pathogens in the urinary tract with 
associated symptoms. The infection affects both lower and upper urinary tracts and is known as acute cystitis 
and polynephritis respectively. This study done to detect the variation of single nucleotide in FimH gene and 
its correlation with the pathogenicity of uropathogenic Escherichia coli caused the urinary tract infection. 

Materials and Methods: The study group included 150 patients with Urinary tract infection. There were 
120 (80%) female and 30 female (20%) their age ranges between (5-55) years, seen in Al-Hussein Teaching 
Hospital for the period from January 2019 to March 2019. The dominant form (48.39%) of patients with 
urinary tract infection caused by UPEC was found in the age group of 24-39 years old. Urine samples 
were collected from the patients. Bacterial isolation was identified by microscopic examination and culture 
characteristic on selective media MacConky agar, Eosin Methylene Blue and Chrome agar. Then the isolated 
were diagnosis by Vitek®2 system. 

Results: Bacteriological results showed that 62(41.3%) isolates were characterized as Escherichia coli. 
Genomic DNA was extracted from the bacterial culture for further molecular study to reveal C640T and 
T591A fimH gene Polymorphism. Polymerase chain reaction-restriction fragment length polymorphism 
(PCR-RFLP) technique was used for this purpose and digestion of the amplified DNA products by 
ScarFI1390I and BsrI endonuclease respectively gave fragments with different molecular sizes which 
express certain genotypes. This study detected that the prevalence rate of single nucleotide polymorphism 
C640T FimH was (85.48%), endonuclease enzyme only affects the C allele sequence and it does not have 
any influence on the T allele sequence. The prevalence rate of single nucleotide polymorphism T591A 
fimH gene was (80.64%), endonuclease enzyme only affects the T allele sequence and it does not have any 
influence on the A allele sequence.

The result show only 62 isolates (41.3%) were given typical morphological characteristics and biochemical 
tests related to E. coli, while the rest 88 isolates (58.6%) belonged to pathogenic bacteria from different 
genera.

Keywords: E.coli , Fim H Gene, UTIs; C640T and T591A SNPs; PCR-RFLP
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Introduction

Escherichia coli is a ubiquitous bacterial species 
commensal of humans and warm blooded animals. 

Nevertheless some strains have evolved the capability 
to cause both intestinal and extra intestinal illnesses (1). 
It is categorized into two foremost categories, enteric 
E.coli (ECEC) that mostly causes infections restricted 
to the mucous lining of the intestine and extra intestinal 
pathogens (ExPEC) which have the capability of 
spreading from the intestine and inflicting infections in 
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other parts of the body (2)

Urinary tract infection (UTI) is one of the most 
widespread infections in humans which causes extreme 
morbidity and considerable expenses (3). UTIs have an 
effect on different components of the urinary tract and 
are classified into a number disease corporations based 
on infection sites. UTIs are classified into cystitis (the 
bladder), pyelonephritis (the kidney) and bacteriuria (the 
urine) (4).

Urinary tract infection are induced by means of 
each Gram-negative and Gram-positive bacteria, as 
well as by certain fungi. The most  frequent causative 
agent for both uncomplicated and complicated UTIs is 
uropathogenic Escherichia coli (UPEC). For the agents 
involved in uncomplicated UTIs, UPEC is followed in 
occurrence  by Klebsiella pneumoniae, Staphylococcus 
saprophyticus, Enterococcus faecalis, group B 
Streptococcus (GBS), Proteus mirabilis, Pseudomonas 
aeruginosa, Staphylococcus aureus and Candida spp.( 
5). For complicated UTIs, the order of occurrence for 
causative agents, following UPEC as most common, 
is Enterococcus spp., K. pneumoniae, Candida spp., S. 
aureus, P. mirabilis and P. aeruginosa (6) 

Uropathogenic Escherichia coli (UPEC) strains are 
regarded as a primary pathogen in about 80% of patients 
with UTIs (7). Successful  institution of infection by 
UPECs wants specific cascade of events which includes 
adhesion to host cells colonization of tissues and in 
certain cases, cellular invasion. These events include 
different cellular and molecular pathways which rely 
on the presence of multiple virulence factors (8). UPEC 
has many virulence factors that assist its colonization, 
invasion, and survival within the host urinary system. 
These factors include adhesins, siderophores, toxins, 
capsule production, and proteases. In addition, several 
autotransporter (AT) proteins, which are typically 
associated with phylogeny (9), are correlated with 
virulence and have been identified in UPEC (10). 

Methods and Materials

The current study was conducted on 150 patients 
(120 females, 30 males) were seen Al-Hussein Teaching 
Hospital from January 2019 to March 2019. The patients 
were diagnosed clinically by physician as having UTI 
infection . Urine samples were taken from both male 

and female using sterile containers. The samples were 
directly activation on Brain heart infusion broth and then 
streak on MacConkey agar, Eosin methylene blue agar , 
Chrom agar and incubated at 37° C for 24 hrs . 

Primary identification of E. coli isolates was based on 
cultural, morphological characteristics, microscopically 
diagnosis , while the confirmatory identification test was 
based on selective Chrome agar medium and according 
to Vitek®2 system. After activation on Brain Heart 
Infusion broth at 37◦C for 24 hours Bacterial colonies 
developed on plate agar, were studied; on MacConkey 
Colonies appeared as a deep purple colour due to lactose 
fermentation. It is also appeared as circular, flat and 
moist with entire margin on this medium. MacConky 
agar is a selective plating medium used for the isolation 
of Enterobacteriaceae and related to gram negative 
rods. Lactose fermenting bacteria produce colonies that 
have varying shades of red due to conversion of neutral 
red indicator dye below pH 6.8 .

Genomic DNA from culture cell were extracted by 
using Favorprep Genomic DNA extraction kit (blood , 
culture cell ) favorgen.

from 62 DNA samples of UPEC were subjected to 
a molecular detection by PCR amplification of the fimH 
gene using a specific primer, 53 isolates (85.48%) gave 
positive results of C640T fimH gene and 50 isolates 
(80.64%) gave positive result of T591A fimH gene. 
fimH gene were detected in 91.07% of UPEC isolates 
among 112 UPEC isolates obtained from outpatients 
suffering from UTIs in seven Iraqi hospitals. The high 
frequency of fimH gene in all studies relating to UTIs 
indicates the critical roles of this virulence factor in E. 
coli pathogenesis.

Distribution of fimH gene C640T polymorphism 
was detected by PCR-RFLP technique, the enzyme 
digested the 164bp fragment PCR product in C location 
and led to the creation of fragments with 122 and 42 
bp lengths figure (1) , and the enzyme digested the 
76bp fragment PCR product in T location and led to the 
creation of fragments with 50 and 26 bp lengths for the 
T591A fimH gene figure (2)

Result and discussion

Genomic DNA Extraction 
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The DNA is extaction from bacterial culture samples. Genomic DNA was extacted and submitted to 
agarose gel electrophoresis and estimated concentration and purity of each sample,samples with low value 
were re-extracted . fi gure(1).

Figure (1) : Ethidium Bromide stained agarose gel electrophoresis appearance that displays Genomic DNA 
that was extracted from uropathogenic E. coli

DNA Amplifi cation

The products of successful binding between the extracted DNA and specifi c primers for C640T and T591A fi mH 
gene were detected by gel electrophoresis analysis using DNA marker and the products size was 164 bp and 76 bp 
respectively . Figure (2) 

Figure (2) : Gel Electrophoresis of PCR Amplifi ed 164bp of C640T fi mH gene. Lane (M):DNA molecular 
size marker, Lane (N): negative controls 
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Detection of Genes Polymorphism

Distribution of fi mH gene C640T polymorphism was detected by PCR-RFLP technique, the enzyme digested 
the 164bp fragment PCR product in C location and led to the creation of fragments with 122 and 42 bp lengths fi gure 
(3) , and the enzyme digested the 76bp fragment PCR product in T location and led to the creation of fragments with 
50 and 26 bp lengths for the T591A fi mH gene fi gure (4), these results agree with the reports of other studies such 
as (Molaie et al., 2016)

Figure (3) : Genotyping analysis of C640T SNP. ScarFI1390I enzyme digested the 164bp fragment PCR 
product in C location and led to the creation of fragments with 122 and 42 bp lengths. . lane M: Marker (8000-
100 bp); lanes (1-11) digested PCR products, lane 12 un-digested PCR products;1% agarose gel

Figure (4): Genotyping analysis of T591A SNP. BsrI enzyme digested the 76bp fragment PCR product in T 
location and led to the creation of fragments with 50 and 26 bp lengths. The 26 bp fragment was removed 

from gel because of the small size of fragment . lane M: Marker (8000-100 bp);lane1 un-digested PCR 
products ,lanes (2-11) digested PCR products. 
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Distributions of FimH Genotypes and Alleles

Specific amplification of fimH gene, consist of 
C640T and T591A polymorphic site results in a 164 bp 
and a 76 bp PCR products, respectively. Genotyping was 
accomplished using the ScarFI1390I and BsrI restriction 
enzymes for C640T and T591A SNPs, respectively. 
ScarFI1390I enzyme only affects the C allele sequence 

and it does not have any influence on the T sequence. This 
enzyme digested the 164bp fragment PCR product in C 
location and led to the creation of fragments with 122 
and 42 bp lengths. Table (1). Relating to T591A SNP, 
the T allele was affected by BsrI restriction enzymes and 
led to create 50 and 26 bp fragments. Table (2). 

Table 1:Genotype of C640T and T591A polymorphism.

Total Number of samples polymorphism Genotype n percentage %

62 C640T
CC
CT
TT

53
0
0

85.48

62 T591A
TT
TA
AA

50
0
0

80.64

Table 2 : allelic frequency of C640T and T591A polymorphism .

Total Number of samples polymorphism Allelic frequency n percentage %

62 C640T
C
T

53
0

85.48

62 T591A
T
A

50
0

80.64
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Abstract

The purpose of this study was to assess the impact of child abuse and neglect on oral habits among 10-
11 years old primary school students in Baghdad/Iraq. This observational study included 600 students 
distributed to 373 male and 227 female at different economic and social levels with age 10-11 years old of 
fourth and fifth class of the elementary schools in the Karkh city. Information on child abuse and neglect and 
presence or absence of oral habits was obtained from a structured, self-administered questionnaire from the 
students who were willing to participate in the study and their parents. The data was collected, summarized 
and statistically analyzed. The child abuse and neglect had effect on presence of oral habits in children.

Keywords: child abuse, oral habits; health of children; male; female.

Introduction

Child abuse and child maltreatment had been defined 
by The World Health Organization (WHO) as “all forms 
of physical and/or emotional ill-treatment, sexual abuse, 
neglect or negligent treatment or commercial or other 
exploitation, resulting in real or potential harm to the 
child’s health, survival, growth or respect in the context 
of a relationship of responsibility, trust or power” (1).

The periodic absence of responsive care damages the 
development of the brain which uses science to discuss 
that neglect can give rise to even more harm to a young 
child’s growth than physical trauma, largely because of 
the significant consequences of persistent high stress as 
they had been found (2).

Nail biting had been described by Williams in 2010 
as a nervous habit often related with anxiety, boredom 
and defeat or working on difficult mission (3). Many 
studies had stated that Nail biting will be one of warning 
signs of child maltreatment as self-calming behaviors as 

a result of anxiety, stress, terror, pain, sadness, tension, 
seclusion and inactivity (4- 9). Another etiology of nail 
biting was reported by Schuessler and Collin may be 
related to nutritional deficiency which is considered a 
result of child abuse and neglect, if eating in depressed 
or stressful environment, the body may not produce 
enough acid to digest protein properly; thereby, and 
undigested peptides pass through the system and may 
share in mental problems (10).

Digit sucking is a very common habit and is a 
healthy, normal and natural for infants, occurs in 
children and can continue through adolescence and 
sometimes even adulthood. Studies were reported that 
thumb sucking is a way of relaxation for many children 
and they usually suck their thumbs when they are bored, 
stressed, anxious, or nervous or due to developmental 
problems and environmental disturbances (11, 12). Bishara 
and Samir in 2001 suggests that children who have some 
underlying emotional or psychological disorders will 
develop and continue sucking habit for a long period 
after age of three years (13). If not well controlled, can 
have harmful effects on dentitions and oral health 
like malocclusion (14), apical root resorption (15, 16), 
temporomandibular disorders (17), gum injuries (18), 
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anterior open bite, increased overjet, and Class II canine 
and molar relationships according to duration, frequency 
and intensity (19).

According to current knowledge, there is no 
previous Iraqi study concerning the relation between 
child abuse /neglect and occurrence of bad oral habits 
among children in Iraqi populations. For all the above 
this study was administrated to a random sample at 
public schools in order to investigate how child abuse 
and neglect are lead to bad oral habits. 

Materials and Methods

This observational study was conducted among 
600 students with age range 10-11 years of the fourth 
and fifth grade primary schools in al Karkh district of 
Baghdad city over period of 4 months from December 
2018, to the beginning of May 2019. Ethical approval 
was gained from the ethical committee at the college of 
dentistry /university of Baghdad.The measuring tool of 
child abuse in the current study was Glasser criteria (20), 
that designed a scale for recording and measuring child 
abuse depending on Likert method consist of 44 question 
(21). Changes in questionnaire were performed in current 
study to 19 questions. Firstly after taking acceptance 
and consent form from their parents, told the students 
what the researcher will do and what he/she is doing and 
that all their data for scientific research purposes only 
and with no relation to their academic evaluation, with 
complete confidentiality guarantee, explain and writing 
the scale and provide an example of what they are doing 
on the blackboard and give full freedom for students 
when answering and sometimes exclude the teacher from 
the class. The students were asked to by (yes) or (no). 
After collecting the degrees for each case sheet was been 

answered by students, some answers were given reverse 
degree and then the final degree obtained for each child. 
According to Likert the levels of child abuse was mild if 
the degree (0-3) consist (160) child with percentage of 
(27%), moderate if the degree (4-7) consist (260) child 
with percentage of (43%) and sever if the degree (8-14) 
consist (180) child with percentage of (30%) depending 
on the maximum degree of the questions which was (19) 
degree for each paper of the questionnaire.

For assessment of oral habits (thumb sucking and 
nail biting) in groups of study another questionnaire 
was given one copy for the student and another copy 
was sent for their parents. No technical terms or medical 
terms are used in the questionnaire for the student and 
parent to avoid a high incidence of uncertainty or no 
opinion responses. Therefore, simple words and plain 
language were used in the questionnaires. Questions 
in a questionnaire were easy and pleasant to answer to 
encourage respondents to continue and complete the 
survey (22, 23).

Data was statistically analyzed using SPSS version 
24 and the following statistical tests were carried out: 
frequency and percentage for normal variable.

Results

The distribution of sample according to level of 
abuse by gender group is present in table 1. This table 
shows that the occurrence of abuse was higher in male 
(62.2%) than in female (37.8%). In male, sever level of 
abuse (31%) was higher than mild level (24.9%) while 
in female mild level (29.5%) was higher than sever level 
(27.7%). 

Table 1: distribution of sample according to level of abuse

Level of abuse

Gender

TotalMale Female

No. % No. %

Mild 93 24.9 67 29.5 160

Moderate 164 44% 97 42.7 216

Sever 116 31 63 27.7 179

Total 373 62.2 227 37.8 600
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Only 590 students participated in the present study for oral habit as the other were excluded due to incomplete 
data. The distribution of sample according to thumb sucking by gender is shown in table 2. This table shows that the 
percentage of thumb sucking was (6.6%) more among female than among male (2.7%). 

Table 2: The occurrence of thumb sucking habit by gender.

Gender
Thumb sucking presence

Total
No. %

Male 10 2.7 364

Female 15 6.6 226

Total 25 4.2 590

The distribution of sample according to level of abuse by thumb sucking is presented in table 3. The percentage 
of thumb sucking consist (4.2%) from total sample. The higher occurrence of thumb sucking was in moderate level 
(5.5%) and the lowest occurrence was in mild level of abuse (3.1%). 

Table 3: Distribution of sample according level of abuse by Thumb sucking habit.

Level of abuse
Thumb sucking

Total
No. %

Mild 5 3.1 160

Moderate 14 5.5 254

Sever 6 3.4 176

Total 25 4.2 590

The occurrence of nail biting habit by gender is shown in table 4. This table illustrates the percentage of nail 
biting habit was (22.2%) more among male than among female (17.7%). 

Table 4: The occurrence of nail biting habit by gender.

Gender
Nail biting

Total
No. %

Male 81 22.2 364

Female 40 17.7 226

Total 121 20.5 590

The distribution of sample according to level of abuse by occurrence of nail biting habit is presented in table 5. 
This table shows that the percentage of nail biters composed (20.5%) from the total sample. The higher percentage of 
nail biting occurrence was at sever level of abuse (22.2%) and this percentage of occurrence decrease with decreasing 
level of abuse and so the lowest percentage of nail biting occurrence was at mild level of abuse (18.7%).
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Table 5: the distribution of sample according level of abuse by nail biting habit.

Level of abuse
Nail biting occurrence

Total
No. %

mild 30 18.7 160

moderate 52 20.5 254

sever 39 22.2 176

Total 121 20.5 590

Discussion

The most striking findings of current study are that 
emotional and behavioral problems are more common in 
children with nail biting and thumb sucking than those 
without these habits. Both habits were higher in sever 
level than mild level of abuse and this explained by the 
association of oral habits and children’s emotional and 
behavioral problems. In addition, the results added to 
literature that occurrence of thumb sucking was higher 
in female than male while for occurrence of nail biting 
was higher in male than female.

The result of present study showed that thumb 
sucking is more occurrence among moderate than mild 
grade of abuse , this was agreeing with the studies 
which reported that association of digit sucking and 
psychological or emotional stress of child as relaxant 
behavior (11, 24). Finding of other studies was agreeing 
with current study that reported emotional disturbances 
as etiology of thumb sucking (12), and Pleasure derived 
from sucking as a result of stress, depression and anxiety 
(25). Previous researchers suggests continuous thumb 
sucking in children above 3 years due to psychological 
disturbances (13).

The data of present study illustrates that the nail 
biting was more occurrence among sever grade of 
abusing ,this was in line with other study used The 
Strengths and Difficulties Questionnaire (SDQ) revealed 
that children nail biting related with higher rates of 
emotional problems than children without in school 
age children (26). Nail-biting allows children relieve 
their anxiety, loneliness, and deprivation of safety 
feeling and love (27). The correlation of nail biting and 
aggression that found in present study has been reported 
in other study before (28). Psychological imbalances, 

such as stress, anxiety and nervousness, were the 
principal cause of nail biting in children (23). Many 
researchers while explaining the cause of this habitual 
disorder have referred to psychological and psychiatric 
issues and nail biting is suggested to be reflective of 
underlying psychopathology (8). As an explanation for 
their relationship, early researchers also considered nail 
biting as a stress-relieving oral habit (29-31).

Conclusion

Child abuse have an effect on oral habit as oral habit 
was higher in higher level of abuse than lower. However 
gender had an effect on the occurrence of habit.
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Summary

This study aimed to find out the ability of T. gondii parasite to induce genetic changes in the bone marrow 
cells of female mice and to try therapeutically for it using bay leaf extract. The parasite was extracted from 
(23) placentas for aborted women and injected into the 42 mice with an average weight of (20-30) gram. It 
was divided into six groups at a rate of (3 females) per group. The first group doses the oil only as a negative 
control, the second group was infected with the parasite as a positive control, while the four study groups 
dose the plant extract of the bay leaves for (14) days and at doses of (15, 10, 5, 1) mg. for Kg after a period 
of infestation with the parasite for 14 days. The results of the chromosomal changes showed the type of 
chromatid fracture among the females injected with the parasite + the extract and with all its concentrations 
significantly reduce the level at (P <0.05). The concentration was 15 mg/kg, the lowest as the results reached 
(9.33 ± 1.33) compared to the control of the parasite (44.00 ± 2.30), while the centromere fracture showed 
All concentrations showed a significant decrease at the level of (p<0.05) and showed concentrations 15 
and 10 more decreases with a result of 2.66 ± 1.33 for both concentrations compared to the control of the 
parasite, As for the annular chromosome, all concentrations showed a significant decrease at the level of 
(p<0.05) for females injected with the parasite extract, and the concentration was 15 mg/kg, the lowest was 
(6.66 ± 1.33) compared to the control of the parasite. 

Keyword: Toxoplasma gondii parasite, somatic cells, mice, bone marrow, Laurus nobilis leaves. 

Introduction

Toxoplasmosis is a serious disease common to humans and animals. The main cause of it is a type of parasitic 
protozoan. Toxoplasma gondii infects all warm-blooded animals and humans those are intermediate Hostesses. The 
final host and the main source of infection are cats (1). A complex life cycle of the parasite is one of the main reasons 
for its success, as it depends on sexual and non-sexual reproduction, which includes multiple hosts (2) (3). Infection 
occurs through food contaminated with egg sacs or meat contaminated with tissue sacs or by contact with cats or 
the environment contaminated with its infectious phases (4). There are three types (Type I, II and III) depending on 
the genotype of the parasite, which differs in virulence and epidemiology, where strains of type I that grow rapidly 
in the laboratory are more virulent in mice and are often associated with visual toxoplasmosis, As for type II, it is 
not virulent in mice, but it is more common in humans in Europe and North America, while type III infect animals 
more unlike the types, I and II where humans are mainly infected (5) and since centuries ago. Herbal medicine 
has been considered as a major source of prevention and treatment (6). Laurus nobilis bay leaves have been used 
in the pharmaceutical industry, as it is entered in the composition of some medicines, as it has anti-microbial and 
pathogenic activity and is an antibiotic against fungi and viruses (7)(8). The current study aimed to know the genetic 
changes caused by the parasite in the bone marrow cells of mice and the use of the baby plant as a therapeutic attempt 
to reduce the damage caused by the toxoplasma parasite. 

DOI Number: 10.37506/ijfmt.v14i4.11867
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Material and Methods 

Experimental design: 

Initially, the parasite was extracted from (23) 
placentas from aborted women and used to inject and 
infect mice. (42) mice were used with an average weight 
of (20-30) gram, as they were divided into six groups at 
a rate of (3 females) in each group. Dosage identified 
(LD50) about the plant extract of bay leaves and giving a 
dose of (0.5, 1.0) milliliter of the parasitic suspension of 
Toxoplasma gondii. the groups were dosed as follows: 
The first group (oil control): This group was treated 
with oil only without the plant extract and without being 
infected with the parasite. The second group (parasite 
control): This group was infected with the parasite only 
and this group was not treated with oil or plant extract. 
The third group included infection with the parasite 
and treated with the plant extract at a concentration of 
1 mg/kg of BW. Fourth group: This group was infected 
with the parasite and then treated with the plant extract 
at a concentration of (5) mg/kg of animal weight. Fifth 
group: This group was infected with the parasite and 
then treated with the plant extract with a concentration 
of (10) mg/kg of body weight of the animal. The sixth 
group: This group was infected with the parasite and 
then treated with the plant extract with a concentration 
of (15) mg/kg of body weight for the animal. 

Test of chromosomal changes in somatic cells of 
bone marrow:

The animals were injected into the cell membrane 
(0.5) ml of the solution of the colsagen, and after an 
hour and a half to two hours after the injection of the 
colsagen, the animals were sacrificed after Anatomize 
the mouse, holding the femur with forceps, cleaning the 
muscle residue, and then washing the bone marrow with 
a 0.9% normal slain until it became white, After being 
placed in test tubes and in a centrifuge at a speed of 2000 
rpm, the suspended was removed and the precipitate was 
left and KCL solution was added to it on the tube walls 
with continuous shaking and put in a water bath at 37 ° C 
for 20-25 minutes and taken out and placed again in the 
centrifuge then After that the glass slides were prepared 
and after sterilization and cleaning it was placed as 
sloping Drops of it were dropped from the solution 
containing the cells vertically in order to allow the nuclei 
and chromosomes to spread, and then the glass slides 
were kept in the refrigerator for the purpose of examining 
them with the oil lens of the optical microscope. 

Result and Discussion

The results showed the presence of chromosomal 
changes, that included (chromatid fractures, centromere 
fractures and annular chromosomes) in females of mice 
injected with toxoplasma parasites for a period of (14) 
days which reached (44.00 ± 2.30, 9.33 ± 1.33 and 14.66 
± 1.33) respectively. In addition, a significant difference 
at the level of P<0.05 compared with the oil control 
group which amounted to (9.33 ± 1.33, 2.66 ± 1.33, 
6.66 ± 1.33) respectively. It also showed a significant 
decrease at P <0.05 in the structural chromosomal 
changes that included (chromatid fractures, centromere 
fractions, and annular chromosomes) in the interference 
groups injected with the bay leaf extract and with all 
its concentrations with the parasite compared with the 
group injected with the parasite alone as the table (1).
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Table (1) showing the mean Values of differences for female chromosomal changes for the study groups

 

As for the chromatid fractures, it also showed that 
all the interference treatments injected with the extract of 
the bay leaves of different concentrations are 15, 10, 5, 1 
mg/kg of body weight with the parasite. And there was 
a significant decrease in it (22.66 ± 1.33, 21.33 ± 1.33, 
13.33 ± 1.33C, 9.33 ± 1.33) respectively compared to the 
control of the parasite, as the chromatid fractures in it 
reached (44.00 ± 2.30) and the concentration was 15 mg/
kg which is the largest Reducing chromatid fractures. As 
for the centromere fracture, the results showed that all the 
interference treatments injected with the extract of the 
bay leave with the parasite had a significant decrease, as 
they reached in different concentrations, which are 15, 
10, 5, 1 mg/kg of body weight (5.33 ± 1.33, 6.66 ± 1.33, 
2.66 ± 1.33, 2.66 ± 1.33) respectively. Comparing to the 
parasite control group as the centromere fraction reached 
(9.33 ± 1.33), and the 10 and 15 mg/kg concentrations 
were the most influential in reducing the centromere 
fracture. 

Concerning the annular chromosome, it showed that 
all the interference treatments injected with the extract 
of the bay leaves with the parasite had a significant 

decrease. as it reached in different concentrations, which 
are 15, 10, 5, 1 mg/kg of body weight (18.66 ± 1.33, 
8.00 ± 0.00,6.66 ± 2.66, 6.66 ± 1.33), respectively. 
Compared to the control group of the parasite, as its 
annular chromosome reached (14.66 ± 1.33), and 
the concentration was 15 mg/kg, which is the largest 
reduction in the annular chromosome. 

The results of chromosomal changes about the 
parasite control group for females infected with the 
parasite and the lack of natural chromosomes and the 
increase in chromosomal changes as in Figure 1, show 
that increased toxoplasma infection is directly related 
to chromatid exchanges(9). and these chromosomal 
changes occur as a result of the damage that occurs in 
the DNA and its attendant From incorrectly re-repairing 
it (10). As for the role of bay leaf extract, which reduced 
chromosomal changes and all the concentrations used, 
this indicates that the plant has an effect on the parasite. 
and may be due to what it contains Effective chemical 
compounds such as flavonoids, quercetin, and luteolin, 
that the plant contains thymol with carracrol shows the 
plant can repair DNA because it contains these two 
compounds (11) (12). 
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Figure 1: Natural chromosome B: chromatid fractures C: centromere fractures D: annular chromosomes 
(Giemsa stain with a strength of 100 X). 

Conclusion

Ours study concluded there are many chromosomal 
changes in females mice which injected with toxoplasma 
spp parasites. Significant decrease in the structural 
chromosomal changes is included of the chromosome. 
Our study suggest treatment by Laurus nobilis leaf 
extract in females mice have positive effect on bone 
marrow in females mice that infected by the Toxoplasma 
gondii. 
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Abstract

Premature menopause or Early menopause (POF) is a condition charecterised by amenorrhea, 
hypoesteronigism, and elevated serum gonadotrophin level in women younger than 40 years old. This work 
aimed to evaluate the association of candidate genetic polymorphism in called trans membrane protein 150 
B (TMEM150B ) and ubiquitin interaction motif containing 1 (UIMC1) also the hormonal changes with 
POF in one district of Iraq (province of Babylon) by enrolling Arab ancestors. The genetic variants that 
would be studied in this project were carefully selected according to the recent findings in this field, and by 
employed several specialized databases . The selected variant are transmembrane protein 150B (TMEM150B 
) and ubiquitin interaction motif containing 1 (UIMC1) and their relation with premature ovarian failure. 
This study include (200) females , their ages between (35-40 years) and body mass index in normal and 
overweight, (50) of them were with amenorrhea for 6 months, and the other (150) apparently healthy as 
control group. Concerning rs365132, the genetic association with POF showed that there was no significant 
allelic or genotypic association recorded (P > 0.2 ) , except that the patients group was significantly deviated 
from Hardy-Weinberg equilibrium exact test (P=0.023). For rs11668344, the genetic association with POF 
showed that there was no significant allelic or genotypic association recorded (P > 0.2 ) , except that the 
patients group was significantly deviated from Hardy-Weinberg equilibrium exact test (P=0.023). The 
hormonal results of the present study showed significant increase in FSH in patients compared with controls 
group. (P < 0.0001) and this study showed significant decrease (p≤ 0.001) in EST in patients compared with 
controls group. As a conclusion , the study conclude that rs365132 and rs11668344 genes variants do not 
represent genetic factors which can modulate the development of POF in Arab population from Babylon 
province .

Keywords: Trans membrane protein, Early menopause, ubiquitin interaction motif.

Introduction

The menopause was considered a natural biologic 
event that affects every woman. For most women, 
the menopause transition coincides with the midlife 
years and was characterized as a time of multiple 
physiological, psychological and social changes that 

Correspondoing author:
Rana A. M. Shaker
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can impact a women’s health (1). Premature menopause 
(PM) refers to menopause that occurs before age 
40 years, and early menopause refers to menopause 
that occurs at or before age 45 years (2). Premature 
menopause and early menopause, whether spontaneous 
or induced, were associated with long-term health risks 
which may include premature death, cardiovascular 
disease, neurologic disease, osteoporosis, psychosexual 
dysfunction, and mood disorders. Estrogen mitigates 
some but not all of these consequences (3). Fogle in 2017 
was searched in different types of premature menopause 
or early menopause result in different long-term health 
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consequences remains unknown. Their hormonal 
milieus differ because the postmenopausal ovary was 
hormonally active, producing small amounts of estradiol 
and estrone, as well as androgens including testosterone, 
androstenedione, and dehydroepiandrosterone (4). 
Following bilateral oophorectomy in premenopausal 
women, estradiol levels drop, testosterone levels drop 
by 40–50%, and follicle-stimulating hormone levels rise 
abruptly. Women undergoing bilateral oophorectomy 
continue to have lower levels of androgens than 
naturally menopausal women even beyond 65 years 
of age (5). Concern about the risks of hormone therapy 
following publication of results from the Women’s 
Health Initiative clinical trials may be inappropriate if 
applied to women with premature menopause or early 
menopause who typically need estrogen in adequate 
replacement doses for a duration of time long enough 
to reduce the consequences of prolonged estrogen 
deficiency. It was important that clinicians not withhold 
health-promoting estrogen replacement for these women 
(6). Many mutations causing POI were in genes involved 
with hormone function. Missense mutations in the AMH 
gene had been identified that result in mutant AMH with 
loss of AMH-receptor activation. Mutations in INHA, 
inhibin alphachain, had also been found in POI. As 
well as mutations in FSHB (discussed above), several 
mutations with functional effects had been identified 
in FSHR, the follicle stimulating hormone receptor. 
In-frame, frameshift and missense mutations had been 
identified in NR5A1, a transcriptional regulator of 
wgenes tangled in hormone regulation by hypothalamic-
pituitary-gonadal and adrenal axis (7). Genetic impacts 
regulate the dimensions of the primaeval cyst pool, 
have an effect on the frequency of vesicle abnormal 
condition, and are a main determinant of climacteric 
age. Genetic causes for POI can account for about 20% 
to 25% of cases with the start of more refined genetic 
screening technologies (8). The amount of genes had 

been identified both from studies of POI and GWAS that 
were involved in homologous recombination; MCM8, 
MSH5 and DMC1. A common variant in MCM8, a 
DNA helicase involved in DNA repair, Three sisters 
with amenorrhea and hypergonadotropic hypogonadism 
are related with a decrease in menopause age by up to 
one year, whereas a homozygous mutation in this gene 
resulted in a deficiency of double strand break reparation. 
Common variants near MSH5, which was involved in 
meiotic recombination, had been found to reduce age at 
menopause by 0.16 years, And this gene also identified a 
heterozygous missense mutation causing POI (9).

Materials and Methods

This work was planned as case-control study 
conducted in conjunction with the Babel gynaecology 
Hospital within the Branch of organic chemistry at 
the faculty of drugs, University of city. The topics 
enrolled in this study was 200, these topics are classified 
as follows: A group of patients (50) diagnosed with 
misperiod for at least 4 months in female under the age 
of 40 are collectively required to diagnose POI. With 35-
40 years of age. Control group comprises 150 subjects 
of healthy volunteers and subjects set up within normal 
ranges as suggested by doctor consultants during their 
visit to the doctor, 35-40 years of age. There are 4 index 
of body mass groups (10).Elimination conditions were 
diabetes mellitus patient, hypertension, contraceptives 
(estrogens), and obesity BMI > 30. Inclusion criteria 
was diagnosis requires miss period for at least 4 months 
in female younger than 40 years of age.

Results

Analysis of demographic characteristics of study 
subjects showed that there were significant differences 
in FSH, EST,MOH, PRO, and LH between patients and 
control group, as shown in Table 1. 
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Table 1: FSH, EST, PRO, MOH, and LH levels (ng/ml) in study groups

FSH

Group N Mean Std. D Std. E

Case 50 50.5400 17.63254 2.49362

Control 150 19.0000 3.48920 .28489

EST
Case 50 50.5400 17.63254 2.49362

Control 150 19.0000 3.48920 .28489

AMH
Case 50 1.6320 .32729 .04629

Control 150 2.8767 .60738 .04959

PRO
Case 50 14.5200 3.62666 .51289

Control 150 10.8800 3.07822 .25134

LH
Case 50 8.9200 2.46477 .34857

Control 150 7.8800 2.31980 .18941

Analysis of demographic characteristics of study subjects showed that there were significant differences in EST 
in correlation with rs36513 SNPs of UIMC1 between group of patients and control group as shown in Table 2.

Table 2: Correlation of EST with rs36513 SNPs of UIMC1

N Mean Std. Deviation Std. Error

95% Confidence Interval for 
Mean Min Max

Lower Bound Upper Bound

G/G 29 56.2069 28.36796 5.26780 45.4163 66.9975 10.00 110.00

A/A 44 67.0455 27.02966 4.07487 58.8277 75.2632 20.00 110.00

A/G 127 68.0315 26.75697 2.37430 63.3328 72.7302 15.00 110.00

Total 200 66.1000 27.22584 1.92516 62.3037 69.8963 10.00 110.00

(I) BSO (J) BSO Mean 
Difference (I-J) Std. Error Sig.

95% Confidence Interval

Lower Bound Upper Bound

G/G
A/A -10.83856- 6.47024 .095 -23.5984- 1.9213

A/G -11.82460-* 5.56731 .035 -22.8038- -.8454-

A/A
G/G 10.83856 6.47024 .095 -1.9213- 23.5984

A/G -.98604- 4.73210 .835 -10.3181- 8.3460

A/G
G/G 11.82460* 5.56731 .035 .8454 22.8038

A/A .98604 4.73210 .835 -8.3460- 10.3181

*. The mean difference is significant at the 0.05 level.
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Analysis of demographic characteristics of study subjects showed that there were differences in LH in correlation 
with UIMC1 between group of patients and control group as shown in Table 3:

Table 3: Correlation of LH with rs36513 SNP of UIMC1

N Mean Std. Deviation Std. Error

95% Confidence 
Interval for Mean

Minimum Maximum
Lower 
Bound

Upper 
Bound

G/G 29 7.3103 2.36195 .43860 6.4119 8.2088 4.00 12.00

A/A 44 8.0909 2.18683 .32968 7.4261 8.7558 4.00 12.00

A/G 127 8.3465 2.44423 .21689 7.9172 8.7757 4.00 15.00

Total 200 8.1400 2.39354 .16925 7.8062 8.4738 4.00 15.00

Analysis of demographic characteristics of study subjects showed that there were differences in AMH in 
correlation with UIMC1 between group of patients and control group, as shown in Table 4:

Table 4: Correlation of AMH with rs36513 SNP of UIMC1

N Mean Std. 
Deviation

Std. 
Error

95% Confidence 
Interval for Mean

Minimum Maximum
Lower 
Bound

Upper 
Bound

G/G 29 2.2621 .84152 .15627 1.9420 2.5822 1.00 3.50

A/A 44 2.7273 .74095 .11170 2.5020 2.9525 1.50 3.50

A/G 127 2.5787 .75083 .06663 2.4469 2.7106 1.00 3.50

Total 200 2.5655 .77106 .05452 2.4580 2.6730 1.00 3.50

Analysis of demographic characteristics of study subjects showed that there were differences in LH in correlation 
with TMEM between group of patients and control group as shown in Table 5 

Table 5: Correlation of LH with rs897798 TMEM SNPs

N Mean Std. 
Deviation

Std. 
Error

95% Confidence 
Interval for Mean

Minimum Maximum
Lower 
Bound

Upper 
Bound

G/G 41 8.0541 2.22294 .36545 7.3129 8.7952 4.00 15.00

A/A 73 7.7534 2.34391 .27433 7.2066 8.3003 4.00 12.00

A/G 86 8.5233 2.49577 .26913 7.9882 9.0583 4.00 15.00

Total 200 8.1480 2.40375 .17170 7.8093 8.4866 4.00 15.00
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Discussion

The searched for the premature or early menopause 
was the first step in a chain of causality leading to 
tissue or organ dysfunctions and lesions via hormonal 
mechanisms (12) With POF, follicle-stimulating hormone 
levels are elevated and estradiol levels are low, but 
sporadic increases in estradiol may occur (13) Ovarian 
androgens remain age-appropriate in these women (14). 
Luteinizing hormone “hyperactivity” appears to have 
no effect in women. However, in the present study, we 
observed a strong relation between the variant LH and 
POF that was not caused by hormonally resistant ovaries. 
, abnormal LH secretion can induce anovulation, luteal 
insufficiency, and premature oocyte maturation, leading 
to menstrual disorders, PCOS, recurrent spontaneous 
abortions, and infertility (15). Abnormal LH and/or 
LH receptors have been linked with endometriosis-
associated infertility (16). Menopausal symptoms in 
patients with POI are consequent to the premature 
decline in ovarian follicle number and a dysfunction of 
the residual follicles with resulting hypoestrogenemia 
and, to a lesser extent, a decline in ovarian testosterone. 
Adequate systemic estrogen replacement is critical 
for symptom control, whereas local estrogen may be 
required for addressing focal symptoms such as genito- 
urinary symptoms (17). AMH is considered a good and 
reliable parameter in the assessment of ovarian reserve 
(18). Its reduced levels may indicate reduced ovarian 
reserve, even if the woman has regular menstrual cycles 
and the levels of FSH and E2 are still normal. A good 
correlation has been found between AMH levels and 
age and also between AMH levels and the number of 
antral follicles. The diversity of results depending on 
the type of laboratory test used and the absence of a 
universal calculation method to facilitate the comparison 
of results obtained via different tests is a significant 
limitation associated with the use of AMH as a test for 
ovarian reserve. Clinical signs of PCOS include elevated 
luteinizing hormone (LH) and gonadotropin–releasing 
hormone (GnRH) levels, whereas follicular-stimulating 
hormone (FSH) levels are muted or unchanged. As 
a result of the increase in GnRH, stimulation of the 
ovarian thecal cells, in turn, produces more androgens 
(19). Follicular arrest can be corrected by elevating 
endogenous FSH levels or by providing exogenous FSH. 
Some studies suggest that PCOS is a primary defect in 
young girls who are entering puberty and who have a 

family history of the disorder. Approximately 25% of 
patients with PCOS have elevated prolactin levels (20). 
In the first GWAS of menstrual cycle length we found 
a strong association between an FSH lowering, likely 
functional, variant in the FSHB promoter and longer 
cycles (21). This locus has been previously robustly 
associated with age at menopause in the ReproGen 
GWAS of menopause timing and the allele associated 
with longer cycle length is associated with later age 
at menopause (22). We not observe associations for 
the majority of age at menopause GWAS signals with 
length of menstrual cycle, including the four signals 
with effects of over one-third of a year per allele on 
menopause timing, implying that the association is 
specific to FSHB: Either FSHB has independent effects 
on both cycle length and menopause, or changes in cycle 
length are causally influencing menopause timing.
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Abstract 

Introduction: Campylobacter spp. is one of the most common causes of diarrheal diseases all over the 
world, with a rapid acquisition of antibiotic resistance. 

Objective: Detect the frequency of Campylobacter species in diarrheal stool of children under ten years by 
conventional and molecular methods, and detect the bacterial ability to produce biofilm.

Methods: A total of 200 children presented with diarrhea had been enrolled in this study. Campylobacter 
was isolated and diagnosed primarily by characteristic features on Gram stain, culture media, biochemical 
tests, and tested against 13 antibiotics by disc diffusion method. The ability of biofilm production was 
tested by crystal violet quantitative ELISA microtiter plate assays. Then Campylobacter spp was detected 
by Multiplex PCR using species specific genes.

Result: The prevalence of Campylobacter spp. was 17% by conventional methods and 15% by molecular 
method. The results of antibiotic susceptibility test showed that, there is complete resistance (100%) 
to cephalothin, ampicillin, and clindamycin for both species, full resistance (100%) to trimethoprim-
sulfamethoxazol and erythromycin by C.coli, and high resistance (92.3%) to trimethoprim-sulfamethoxazol 
and erythromycin by C.jejuni, while the lowest resistance was to nalidixic acid and amikacin (7.7%) by 
C.jejuni, and (12.5%) to tetracyclin, amoxicillin, amikacin, chloramphenicol, and ciprofloxacin by C.coli. 
The frequency of biofilm production in all positive Skirrow’s culture was (35.29%) as 12 out of 34 positive 
isolates, ranging from mild to severe biofilm formation. By PCR assay, 64.7 % (22 of 34) positive Skirrow’s 
culture were also positive based on hipO gene specific for C.jejuni, while the prevalence of asp gene was 
(23.5%).

Conclusion: The prevalence of Campylobacter spp. was 17% by conventional methods and 15% by molecular 
methods, most of Campylobacter jejuni and Campylobacter coli isolates were MDR, and sensitive only to 
limited number of antibiotics, many Campylobacter isolates produce biofilm, there was highly significant 
correlation between hippurate hydrolysis results and molecular detection of Campylobacter spp. depending 
on hipO and asp genes.

Keyword: Campylobacter jejuni, Campylobacter coli, hipO gene, asp gene, biofilm. 
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Introduction

Genus Campylobacter consists of about 26 
species, the most important disease-causative agents 

are Campylobacter jejuni and Campylobacter coli [1], 
Campylobacteriosis is characterized by watery and/
or bloody diarrhea, fever, malaise, abdominal pain, 
cramps, and vomiting. It is more dangerous for young 
children due to risk of dehydration resulted from loss of 
nutrients and essential components of food; like proteins 
and salts [2].

DOI Number: 10.37506/ijfmt.v14i4.11869
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Laboratory diagnosis can be done on stool samples, 
rectal swabs, and even blood in case of Campylobacter 
fetus, the diagnosis relay on culture using selective 
media, molecular detection, or rapid diagnostic test like 
Gram stain and biochemical tests. Many studies have 
investigated the genes responsible for differentiation 
between species including hipO and asp genes. 
The hipO gene region is the hippuricase gene specific 
for C. jejuni [3], and the asp gene region, the aspartokinase 
gene specific for C. coli [4].

Patients and Methods

A total of 200 patients were included in this study. 
Stool samples were collected during a period from the 
first of September 2019 to the end of January 2020 from 
Al-Imamain Al-Kadhimain Medical City,Baghdad. 
Campylobacter was isolated and identified by ordinary 
methods according to morphological characteristics 
on cultures, biochemical, and molecular methods in 
the laboratories of microbiology department /College 
of Medicine/ Al-Nahrain University. This study was 
approved by the ethical committee of the College of 
Medicine-Al-Nahrain University.

Antibiotic susceptibility testing 

Campylobacter isolates were tested for their 
susceptibility to thirteen antimicrobial agents in 
accordance to CLSI 2016 recommendations [5]. These 
antibiotics are amickacin(AK) 30 μg/disk, amoxicillin 

(AX) 30μg/disk, ampicillin (AM) 10 μg/disk, 
cephalothin(KF) 30 μg /disk, chloramphenicol(C) 10 
μg/disk, ciprofloxacin(CIP) 5 μg/disk, clindamycin(DA) 
5 μg/disk, erythromycin(E) 15 μg/disk, gentamicin(CN) 
10, nalidixic acid(NA) 30 μg/disk, rifampin(RA) 5 μg/
disk, Sulfamethoxazole/trimethoprim(SXT) 25 μg/disk, 
and tetracycline(TE) 30 μg/disk.

Biofilm formation

Detection of biofilm formation was performed by 
crystal violet quantitative ELISA microtiter plate assay 
as described by Fields et al. (2008) [6]. 

DNA Extraction 

DNA was extracted according to the manufacture 
instructions using Geneaid Presto Stool DNA Extraction 
Kit Quick Protocol. 

Molecular Detection of hipO and asp genes

Sequences of primers had been designed and 
synthesized in Alpha-DNA (Canada) as showed in 
tables (1 & 2). For preparation of the PCR mixture 
reaction, DNA template (5-50 ng), forward and reverse 
primers were diluted by adding nuclease free water to 
the desired concentrations and mixed by pipetting with 
master mix (Accupower Bioneer PCR premix kit , 
Korea) as illustrated in table (3). PCR mixture without 
DNA template was used as negative control. 

Table (1): Sequences and product size of hipO gene

hipO gene
Nucleotide sequences

(5’ to 3›)
Products

bp
References

hipO
F
R

GAAGAGGGTTTGGGTGGTG
AGCTAGCTTCGCATAATAACTTG

735 Linton et. al, 1997 [7]

Table (2): Sequences and product size of asp gene

asp gene
Nucleotide sequences

(5’ to 3›)
Products

bp
References

asp
F
R

GGTATGATTTCTACAAAGCGAG
ATAAAAGACTATCGTCGCGTG

500 Harzandi et. al, 2015 [8]
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Table (3): The mixture of PCR working solution for detection of hipO and asp genes in Campylobacter spp.

Volume µlConcentrationComponent

0 µl1XMaster mix

3.0 µl10pm/ µlPrimer F.

3.0 µl10pm/ µlPrimer R.

4 µl5-50 ngDNA Template

34 µl-Deionized D.W.

50 µlTotal volume

The reaction was carried in Thermal cycler (Cleaver Scientific Thermal Cyclers- TC32/80, UK) according to the 
program showed in table (4). 

Table (4): PCR program for amplification of Campylobacter genes by thermal cycler:

No. of cyclesTimeTemperatureStepsNo.

16 minutes96˚CInitial denaturation1

35

40 seconds95˚CDenaturation2

45 seconds60 ˚CAnnealing3

1 minutes72 ˚CExtension4

110 minutes72 ˚CFinal extension5

Gel electrophoresis 

A 6 μL of each amplified sequence and 100 bp ladder 
resolved by electrophoresis according to Sambrook and 
Russell (2001) [9]. The products were visualized in UV 
trans-illuminator (LKB, Sweden).

Results

In regard to culture on Skirrow’s medium, Catalase, 
and Oxidase tests; out of 200 samples, there were 34 
(17.0 %) positive and 166 (83.0%) negative, while 
according to hippurate hydrolysis test, 26 (13.0%) were 
positive and 174 (87.0%) were negative, within culture 
the percentage of female was 55.9% while the male 
was 44.1% and according to the age group, the highest 
percentage of Campylobacter isolates was (35.29%) in 
age group (7.5-9 years), while the lowest percentage was 

(8.8%) in age group (≤ 1 year). 

Antibiotic susceptibility test

The results of antibiotic susceptibility test showed 
that, there is complete resistance (100%) to cephalothin, 
ampicillin, and clindamycin for both species, full 
resistance (100%) to trimethoprim-sulfamethoxazol and 
erythromycin by C.coli, and high resistance (92.3%) 
to trimethoprim-sulfamethoxazol and erythromycin 
by C.jejuni, while , there was low resistance to 
chloramphenicol and gentamicin (34.61%), ciprofloxacin 
(26.92%), nalidixic acid and amikacin (7.7%) by 
C.jejuni, and low resistance to rifampin (37.5%), 
tetracyclin, amoxicillin, amikacin, chloramphenicol, and 
ciprofloxacin (12.5% for each) by C.coli.
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Biofilm detection of Campylobacter isolates

With reference to measurement of biofilm optical 
density (O.D.) by ELISA reader, it has been shown that 
cut-off value was equal to (0.165) nanometers, the isolate 
which had OD less than the cut-off value was considered 
non-biofilm producer while the isolate that had OD 
equal or higher than the cut-off value was considered as 
biofilm producer. This study showed that (35.29%) of 
isolates produce biofilm while (64.7%) were not biofilm 
producer.

The association between biofilm and antibiotic 
resistance 

The current study showed that all of the 12 biofilm 
producing isolates (100%) were resistant to cephalothin, 
clindamycin, and ampicillin, while 11 (91.66%) of 
them were resistant to trimethoprim and erythromycin. 
Statistically there is no significant difference (P= 0.7) 
between biofilm formation and antibiotic resistance in 
Campylobacter species.

Multiplex Polymerase Chain Reaction screening 
for hipO and asp genes

Sequences amplification of Campylobacter species-
specific genes (hipO and asp) was done by multiplex 
PCR technique with product size 735bp of hipO gene 
and 500bp of asp gene, as shown in figure (1).

 

Figure (1): Gel electrophoresis of PCR products (735 bp) for hipO gene and (500 bp) for asp gene. Lane 1: 
100bp ladder. Lane 2: Negative control. Lanes 3-12: PCR products of clinical stool samples. (2% agarose, 7 

v/cm2, 45 min). 

The current result showed that, 16 (72.7%) of 
C.jejuni isolates detected by PCR according to presence 
of hipO gene had no biofilm , while only one isolate had 
low-level (4.5% within PCR hipO), 3(13.6%) of isolates 

had mid-level and 2 had high-level (9.1%), as appeared 
in table (5). The biofilm degree according to PCR hipO 
result for C.jejuni revealed that there is no significant 
differences between them (P=0.26).
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Table (5): Biofilm degree in correlation with PCR hipO gene

P=0.26 PCR hipO for C.jejuni
Total

%Negative
%

Positive
%

Biofilm degree

No biofilm

Count 6 16 22

% within Biofilm degree 27.3 72.7 100.0

% within PCR hipO 50.0 72.7 64.7

% of Total 17.6 47.1 64.7

Low level biofilm

Count 3 1 4

% within Biofilm degree 75.0 25.0 100.0

% within PCR hipO 25.0 4.5 11.8

% of Total 8.8 2.9 11.8

Mid-level biofilm

Count 1 3 4

% within Biofilm degree 25.0 75.0 100.0

% within PCR hipO 8.3 13.6 11.8

% of Total 2.9 8.8 11.8

High level biofilm

Count 2 2 4

% within Biofilm degree 50.0 50.0 100.0

% within PCR hipO 16.7 9.1 11.8

% of Total 5.9 5.9 11.8

Total Count 12 22 34

% within Biofilm degree 35.3 64.7 100.0

% within PCR hipO 100.0 100.0 100.0

% of Total 35.3 64.7 100.0

This result also touched on the frequency of biofilm degree according to PCR asp for C.coli and showed that, 
there were 4 (50.0%) of C.coli isolates positive for asp gene with no biofilm, 2(25.0%) had low-level and one isolate 
had mid and high-level of biofilm formation. 

Discussion

This study revealed that Campylobacter distribution 
in clinical samples by Skirrow’s media was with 
percentage of (17%) in Iraqi patients, these results 
agreed with the study conducted in Northern Poland 

by Szczepanska et al., 2017 [10], who reported that 
Campylobacter distribution was 15.5% (306/1973) of all 
analyzed samples. The current study disagreed with a 
study conducted in South Africa by Martina O. et al., 
2019 [11], who reported that out of 505 paediatric stool 
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specimens; (46.9%) 237 Campylobacter isolates were 
collected. 

The present study also exhibited that infected 
females were more than males, with a percentage of 
isolates (44.1%) in males and (55.9%) in females, which 
agreed with a study conducted in Ecuador by Toledo et 
al., 2017 [12], who reported that out of the 127 children 
studied, 17 harbored Campylobacter sp. corresponding 
12.9% (9/70) to boys and 14.0% (8/57) to girls. Whereas 
the current result disagreed with a study done in Nigeria 
by Adekunle et al., 2019 [13], who reported that from the 
815 subjects with diarrhea, 347 (42.6%) were females 
and 468 (57.4%) were males. The reason of the present 
result is that; the number of samples were collected from 
females more than males.

According to the Age group, this study showed 
that, the highest percentage of Campylobacter isolates 
(35.29%) was in age group (7.5-9 years), while the 
lowest percentage was (8.8%) in age group (≤ 1 year). 
The infection with Campylobacter occurs with high 
percentage in young children due to outdoor activities 
and contact with animals. This study agreed with a study 
done in Sub-Saharan Africa by Noel et al., 2020 [14], 
who reported that the country-level mean prevalence in 
totally-all ages and under-five children was 18.6% and 
9.4%, respectively.

Emergence of antibiotic resistance is a never-ending 
process due to its capacity to resist and acquire various 
resistance mechanisms against antibacterial drugs. The 
results of this study showed that 100% of Campylobacter 
jejuni and Campylobacter coli isolates were resistant to 
cephalothin, clindamycin, and ampicillin when tested 
by standard disc diffusion method. Similar findings in a 
study conducted in South Africa by Otigbu et al., 2018 
[15], who reported that, the high rates of resistance to 
clindamycin (84.2%) make this antibiotic a poor choice 
for treatment of infections with Campylobacter.

Also the current study showed that the Campylobacter 
jejuni and Campylobacter coli developed low resistance 
(7.7 %) and complete sensitivity (0%) to Nalidixic 
acid respectively, and this result agreed with a study 
conducted in Lebanon by Ibrahim et al., 2019 [16], who 
proved by disc diffusion that a low level of resistance 
to nalidixic acid (17.2%) was found in Campylobacter 
isolates. But the present study disagreed with a study 

published in Korea by Park et al., 2019 [17], who reported 
that higher resistance rates of Campylobacter jejuni 
(90.0%) developed against Nalidixic acid.

In this study among 34 clinical isolates, there 
were 12 (35.3%) Campylobacter spp. showed biofilm 
formation ability. Within positive biofilm the percentage 
was 66.7% and 33.3% for Campylobacter jejuni and 
Campylobacter coli respectively. And within positive 
culture it was 23.5% and 11.8% respectively. This study 
agreed with a research was done in Malaysia by Huei et 
al., 2014 [18], who reported that out of 17 Campylobacter 
jejuni isolates, 3 (17.6%) were positive for biofilm 
formation within positive culture. The present findings 
were higher than results of a study done in Korea by 
Kim et al., 2017 [19], who reported that 18% (14 of 78) 
Campylobacter isolates were able to produce biofilm.

Two species-specific genes (asp and hipO) were 
identified in Campylobacter isolates using Muliplex 
PCR technique. The result of this study revealed that the 
frequency of Campylobacter isolates by Muliplex PCR 
was 15%. In contrast to cultural identification which 
revealed that Campylobacter spp. frequency was 17% 
(34 positive culture out of 200 samples), this difference 
could be due to the low concentration of DNA tested in 
molecular methods.

The current study coincides with a study published 
in Thi-Qar Governorate by Harb et al., 2019 [20], who 
reported that the frequency of Campylobacter spp. 
by molecular technique (PCR) was 10.9% (17/155). 
Whereas this study disagreed with a study published 
in China by Ying et al., 2018 [21], who reported that 
molecular isolation ratio of Campylobacter was 7.0% 
(26/370).

According to the polymerase chain reaction results 
of Campylobacter genes, the percentage was 11% for 
hipO gene (Campylobacter jejuni-specific gene) and 4% 
for asp gene (Campylobacter coli-specific gene), which 
resembles a study done in Italy by Bianchini et al., 2014 
[22], who published that C. jejuni was detected in 34 from 
total 282 samples (12%) of dairy products by PCR. But 
it is much lower than a study result conducted in Iran by 
Mryam et al., 2018 [23], who reported that detection rates 
for the hipO gene was 91% of samples.
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Abstract

Recurrent aphthous stomatitis is a disorder distinguished by ulcers restricted to the oral mucosa. Because of 
the histological similarities between peptic ulcers and recurrent aphthous stomatitis and the identified role 
of Helicobacter pylori in peptic ulcer, the possibility of bacterial involvement in the progression of aphthae 
has been suggested. Helicobacter pylori are one of the most common, well-known pathogenic agents in the 
development of peptic ulcers. Some investigators have shown a relationship between Helicobacter pylori 
and recurrent aphthous stomatitis. However, this relationship is controversial. The aims and objectives of 
this study were 1- Clinical evaluation of patients with recurrent aphthous stomatitis.2- Determination of the 
association between Helicobacter pylori and recurrent aphthous stomatitis using the urea breath test.

Eighty-five subjects were participated in this study; they are divided into two groups. Fifty patients with 
recurrent aphthous stomatitis, which at least occur four, or more times per year, thirty-five healthy subjects 
of the same age group as controls. 

The results showed that ,the mean age of patients with recurrent aphthous stomatitis lie around 3rd decade 
and the percentage of female with recurrent aphthous stomatitis was higher than male,the clinical findings 
showed that the number of patients with minor recurrent aphthous stomatitis was higher than patients with 
major and Herptiform recurrent aphthous stomatitis , No difference between the number of patients who had 
single recurrent aphthous stomatitis and number of patients who had multiple recurrent aphthous stomatitis 
was found . According to the site of ulcers, the result founded that the number of patients who had RAS on 
the non-keratinized mucosa was higher than patients who had RAS on the keratinized mucosa and those who 
had recurrent aphthous stomatitis on keratinized and non-keratinized oral mucosa.

Regarding the laboratory findings, the percentage of patients with recurrent aphthous stomatitis who urea 
breath test positive was higher than percentage of control group,also the mean value (Delta Over Base) of 
urea breath test in recurrent aphthous stomatitis patients was statistically higher than that of healthy controls. 
By these results we concluded that there was a correlation between recurrent aphthous somatitis and H.pylori 
by using urea breath test in patients with recurrent aphthous stomatitis when compared with controls. 

Keywords: Recurrent aphthous stomatitis; H.pylori ; Clinical Evaluation; Health.
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Introduction

Recurrent aphthous stomatitis (RAS) is a very 
common condition characterized by solitary or multiple 

small, round, recurrent oral ulcers, with erythematous 
haloes and circumscribed margins[1].Aphthous ulcers 
are classified into three different types, minor, major 
and herpetiform. Minor aphthae are generally located 
on labial or buccal mucosa, the soft palate and the floor 
of the mouth (non-keratinized mucosa). They can be 
singular or multiple, and tend to be small (less than 1 cm 
in diameter) and shallow. This type of RAS is the most 

DOI Number: 10.37506/ijfmt.v14i4.11870
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common (80% of cases), and usually heals within 7-14 
days [2].

Major aphthae also called as Sutton’s disease; 
usually exceeds 1 cm cause deeper ulceration thus 
leave scar. It constitutes only 10-15% of RAS cases. 
These ulcers may remain about 10-20 days and may 
take months. The Herpetiform is least common variant 
of RAS that constitutes only 7-10% of RAS cases, 
ulcer size is very small measuring 2-3 mm in diameter; 
numerous in numbers (around 100 ulcers at once), can 
fuse together producing large irregular lesions that last 
for 7-10 days without leaving scars[3].

The etiopathogenesis of RAS so far remains not 
fully understood. The potential trigger factors include 
genetic predisposition, viral and bacterial infections, 
food allergies, vitamin and microelement deficiencies, 
systemic diseases (e.g., celiac disease, Crohn’s disease, 
ulcerative colitis, AIDS), increased oxidative stress, 
hormonal defects, mechanical injuries and anxiety [4].

In genetically predisposed patients, the effect 
of certain trigger factors initiates the cascade of 
proinflammatory cytokines, directed against selected 
regions of the oral mucosa[5],The Helicobacter pylori 
(H. pylori), is a microaerophilic, Gram-negative spiral 
organism that has been shown to be the causative factor 
in a large proportion of patients with stomach ulcers and 
gastritis [6].

Transmission of H.pylori is largely by the oral-
oral or fecal-oral routes. Lack of proper sanitation, 
safe drinking water and basic hygiene, as well as poor 
diets and overcrowding, all play a role in the overall 
prevalence of infection[7].Considering the similarities 
of histological features between gastric ulcers and oral 
aphthous ulcers, and in view of the fact that the latter 
lesions often respond to treatment with broad-spectrum 
antibiotics such as tetracycline, it is reasonable to assume 
that H.pylori might also be involved in the development 
of recurrent oral aphthous ulcers. However, there is 
limited evidence regarding the colonization or the 
possible role of H.pylori in oral aphthous ulcers [8].

Diagnostic tests currently used for the detection 
of H.pylori fall into two categories: invasive and 
noninvasive, the former requiring endoscopy. The 
invasive methods, which are biopsy-based, include 

culture, rapid urease test (RUT) and histology. Non-
invasive testing for H.pylori can be done by the urea 
breath test (UBT), serology and analyzing body 
materials such as faeces, urine and saliva. The UBT 
requires instruments such as mass spectrometer and 
infrared spectrometer, which are not always available in 
routine clinical laboratories [9, 10]. The present study was 
designed as a case-control study to determine probable 
H.pylori infection in patient with RAS by using UBT.

The Aims and Objectives

1- Clinical evaluation of patients with recurrent 
aphthous stomatitis.

2. Determination of the association between H. 
pylori and RAS using the urea breath test (UBT).

Subject, Materials and Methods

The study samples consisted of (85) subjects, (50) 
patients with RAS referred from medical and dental 
centers in Baghdad City and other provinces in Iraq to 
department of Oral Medicine Clinic, College of Dentistry 
-University of Baghdad, (35) healthy group, they were 
not suffering from aphthous ulcer during their life, and 
with no signs and symptoms of any systemic disease.

The participants were estimated by dentist 
specialized in oral medicine to confirm the inclusion 
criteria.The collection of samples was from the period 
(January-2019)to(June-2019), Patients with RAS, which 
at least occur four, or more times in the year and the 
control group were included in the study. Patients with 
systemic conditions and aphthous like lesion were 
excluded. Urea [C13] breath test kits(Heliforce)®, and 
Infrared (IR) Force spectrometer machine were used 
. Ethical approval committee of College of Dentistry-
University of Baghdad approved this in vivo case- 
control study. 

After completing the extra oral examination, all the 
patients were examined intraorally to distinguish the 
RAS and to write the characteristic feature of the ulcer 
(size, number, sit, frequency and duration). 

After that all the participants were supervised and 
instructed not to eat or drink anything (only water) 3 
hours at least before doing the test. The researcher filled 
out the required information on the sample bags, asked 
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each participant (patient and healthy subject to hold his 
or her breath for 10 second, then exhale into first air bag 
marked “before” or (O minute), and make it full of gas 
as much as possible and immediately close it, then the 
participant asked to ingest 75 mg of non- radioactive 
isotopic urea(13C), Labeled urea comes into contact with 
mucus ,here, hydrolysis by H.pylori by urease enzyme 
Produced ammonia and labeled Carbone dioxide.

Urea rapidly, passed down its concentration 
gradient, into the epithelial blood and within minutes 
appears in the breath. After 30 minute, the participant 
asked to exhale into second bag labeled (after) or 30 
minute, and immediately close it. After that, the two bags 
were attached to an Infrared (IR)-force spectrometer, 
which looked for labeled 13 C and displayed the result as 
positive or negative.

Results

The mean age of patients with RAS was (36.0±14.8) 
years with age range from (16-73) years, they were 
thirty females (60%) and twenty (40%) were males.

The results showed that (40) patients (80%) had minor 
aphthous ulceration, whereas (6) patients (12%) had 
major aphthous ulceration and (4) patients (8%) had 
both minor and major ulcers .Herpetiform type of ulcers 
was not found in those patients (Fig.1), according to the 
number of ulcer, (24) patients(48%) had single ulcer, 
whereas(26)patients(52%)were with multiple ulcers at 
the time of examination(Fig.2). Thirty-eight patients 
(76%) with (RAS) had oral ulcer(s) located on non-
keratinized mucosa. While two patients (4%) had oral 
ulcer on keratinized mucosa and ten patients (20%) 
had RAS on both keratinized and non-keratinized oral 
mucosa (Fig.3).The mean value of urea breathe test in 
RAS patients (11.146±9.446 ),which was statistically 
significant (P< 0.001) higher than that of healthy controls 
(3.606±5.025 ) (Table 1) .The UBT was positive in thirty- 
six (72%) patients and negative in fourteen(28%),while 
out of thirty five of control group the UBT was positive 
in eleven(31.4%) subjects and negative in twenty- 
four(68.6%)subjects (Table 2).These results were highly 
statistically significant (P<0.001). 

Figure (1):- Distribution of patients according to the clinical presentation (types of ulcers). 
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Figure (2):-Distribution of patients according to the clinical presentation (Number of ulcers) 
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Figure (3):- Distribution of patients according to the site of ulcers

Table (1):- The Mean and Standered Deviation (SD) of UBT in all study groups

Test Study 
Group N

Test Value
Mean SD

Test 
result P value

Urea Breath 
Test (DOB)

Case 50 11.146 9.446

386.0 C < 0.001 High-
Significant

Control 35 3.606 5.025

T, C Mann-Whitney SD; Slandered Deviation DOB;Delta Over Base

Table (2):- Distribution of Study groups according to the results of UBT

Urea Breath Test

Study Groups
Test

Result
P valueCase Control

N=50 100% N=35 100%

· Positive 36 72.0% 11 31.4%
13.709 B <0.001

· Negative 14 28.0% 24 68.6%

 B Chi-square test N: Number

Discussion

The results showed that the mean age of patients 
with RAS lie around 3rd decade this result agreed with 
other studies [11, 12].While, other study have noted that 
the average age group was in the 4th decade [13]. Wheras 
Maleki et al. (2009) showed that the mean age ±SD was 
25.0±ed .9.4 years in RAS patients [14].

The percentage of female with RAS was higher than 
male; this was reported in most other studies, which 

suggested female predilection [11, 15, 16].While other study 
by Taher(20018) suggested a male predilection [ 17], such 
results may be due to the limited number of patients.

The clinical findings showed that the number of 
patients with minor RAS was higher than patients with 
major and Herptiform RAS This result agreed with 
other studies[2,11,14,18].The result of this study showed 
that there was no difference between the number of 
patients who had single RAS and number of patients 
who had multiple RAS, this is in positive agreement 
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with the epidemiological study on RAS by Safadi (2009) 
demonstrated that approximately half of participants 
reported that ulcerations were single, while the other 
half reported them as multiple ulcerations[19 ]. 

The result showed that the number of patients who 
had RAS in the non-keratinized mucosa was higher than 
patients who had RAS in the keratinized mucosa and 
those who had RAS in keratinized and non-keratinized 
mucosa, this could be explained on the basis that the 
non-keratinized mucosa areas were movable structure 
and mostly affected by trauma and least resistant to 
infection. This result agreed with other studies [11, 17].

The mean value (DOB) of urea breath test in (RAS) 
patients was higher than that of healthy controls, which 
was statistically significant (P< 0.001),the percentage of 
RAS patients with positive UBT was significantly higher 
than percentage of control group (P<0.001)

It has been found by this result a potential 
association between RAS and  H.pylori infection ,this 
result agreed with the results of two studies on patients 
with RAS were submitted to endoscopy biopsy to detect 
H. pylori. Both studies showed a positive relationship 
between the presence of the bacteria in the stomach and 
the occurrence of RAS in the mouth. In these studies 
by Karaca et al. (2008) and Tas et al. (2013) 87% and 
65% of the patients with RAS, respectively, showed the 
bacteria in the gastric mucosa. There were significant 
decreases in the recurrence rate and healing time of RAS 
by eradication therapy [20, 21]. 

Maleki et al.(2009) had cases and control groups 
disregarding age and gender. The UBT was used to 
detect H. pylori infection. It was found that, 37.2% 
of individuals among the RAS patients and 31.8% 
individuals in the control group had a positive UBT. The 
difference was not found to be statistically significant 
(P=0.597). In other words, no correlation was detected 
[14].

Also the result of present study aggred with study 
by Birek et al. (1999) reported that 23 of 32 (71.9%) 
of recurrent aphthous ulcers detected by PCR assay 
were positive for H. pylori and suggested a relationship 
between H. pylori and recurrent aphthtous ulcers [8].

There are many studies in the last few years focused 
on the effect of H,pylori infection on the homeostasis 
of different micronutrients including iron, vitamin B12, 
folic acid, a-tocopherol, vitamin C and b-carotene[22], 
Öztürk et al.(2015)concluded that in Helicobacter 
pylori-positive children, many trace elements and 
mineral metabolism may change[23].

Conclusions

A potential association between RAS and H.pylori 
Infection in the stomach by using the mean value (DOB) 
and the results (positive and negative) of UBT in patients 
with (RAS) when compared with controls. 
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Abstract 

The research problem was centered in the fact that the student usually cares about playing without using the 
mental abilities in the skill and what is known about the skill and what he wants to know and what he learned 
from it, and through the experience of the researchers, they found that it is necessary to review the strategies 
and methods of teaching used and the introduction of modern educational methods based on the needs of 
students and their inclinations And their psychological desires and needs, and one of the most important 
modern strategies is the (KWL) strategy that works to stimulate students ’previous knowledge and make it 
a starting point for linking it with new information to renew the meaning of learning and increase student 
confidence and his ability to plan, monitor and strengthen He did his work, as well as developing mental 
abilities that are one of the main goals in education, as traditional methods that focus on preserving and 
retrieving study material only do not necessarily lead to developing mental abilities, and that the research 
problem manifests itself in identifying the impact of using the KWL strategy in Some mental abilities, 
cognitive achievement, and learning some basic skills of football for students. The research objectives were 
to prepare a teaching strategy (KWL) for students and to identify their effect on mental capabilities and in 
some basic skills for football for students. The researchers assumed that there were no significant differences 
in Mental abilities and learn some basic football skills for students.
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Introduction

the research problem was centered in the fact that 
the student usually cares about playing without using 
mental abilities in the skill and what is known about the 
skill and what he wants to know and what he learned 
from it, and through the experience of researchers, 
they found that it is necessary to review strategies 
And the teaching methods used and the introduction of 
modern pedagogical methods based on students ’needs, 
preferences, desires, and psychological needs. One of the 

most important modern strategies is the (KWL) strategy 
that activates students’ previous knowledge and makes 
it a starting point for linking it with new information to 
renew The meaning of learning increases the student’s 
self-confidence and his ability to plan, monitor and 
perform his work as well as the development of mental 
capabilities that are one of the main goals in education 
as the traditional methods that focus on preserving 
and retrieving study material only do not necessarily 
lead to the development of mental capabilities, and 
that the research problem (1-6)It is manifested in the 
recognition of the effect of using the (KWL) strategy 
on some mental abilities and cognitive achievement and 
learning some basic skills of football for students, and 
the objectives of the research were to prepare a teaching 
strategy (KWL) for students and to identify their impact 
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on mental abilities and in some basic skills Football for 
students, and the researchers assumed that there were no 
significant differences in mental abilities and learning 
some basic football skills for students(7-12). 

Practical procedures:

Determination of mental processes used by research:

The researchers prepared a questionnaire to select the 
most important mental processes that have to do with the 
variables of the study, and they were presented to several 
experts and specialists in the field of motor learning 
and mathematical psychology and they numbered (12) 
experts, and after emptying the forms and extracting 
the relative importance, the mental processes that got a 
percentage of 55% or more of the relative importance, as 
shown in Table (1) 

Table (1): Explain the mental processes agreed upon 
by experts, in order

Mental 
processes Degree Significance

The sharpness 
of attention 
(attention)

93% √

attention 
concentration 

(focus)
90% √

kinetic response 40% ×

Expectation 46% ×

Reaction 33% ×

Sense 30% ×
Attention 

distribution 28% ×
mental 

perception 26% ×

Intelligence 22% ×

The first test / Borden Infemon test to measure 
attention: (1:191)

It is a form containing (31 lines) of numbers, each 
line contains (40 numbers), so the test contains (1240 
numbers) and the numbers in each line are composed 
of groups drawn up in a codified manner, and each of 
them consists of (3 - 5 numbers) Different distribution 
and arrangement to ensure that it is not preserved from 
the laboratory and tests for aspects of attention are: -

Upon hearing the word Start, the player turns the 
model at the moment the stopwatch is started and begins 
to search and cross out the number (97) from one line 
after the other and from left to right.

· Test time is only one minute.

The following signs are used:

E = (S-B)X100

S

Attention = E X A

A = The plenty of numbers that you looked at from 
start to stop.

S = The number of numbers that should be omitted 
in the foreseeable part.

B = the number of numbers dropped from finishing 
+ The number of numbers that are crossed out wrongly 

E = coefficient of the validity of work by the equation

The second test: - Attention concentration test

· The same method used in (the first test) to 
measure the intensity of attention, but at the same time, 
it operates the distraction device.

· Method for calculating the results - the following 
indications are extracted: -

• Network productivity when measuring the intensity 
of attention in a quiet state = U 1

• Network productivity when measuring the intensity 
of attention in case of exciting situation = U2

Concentration significance = difference between the 
two units

The focus of attention = U1 - U2

(The lower the extracted value, this indicates the 
higher the concentration in the laboratory) (2:38)

Second: defining the basic skills of football

Define the tests for measuring basic football 
skills:
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After the basic skills were identified, the test for 
each skill had to be determined. The researchers used 
the sources and references for football. For each skill, 
three tests were placed in the questionnaire and were 
presented to a group of (experts and specialists), who are 
15 experts in tests and measurement in football. And the 
science of sports training, and after collecting the forms 
and emptying the data, they were statistically processed, 
and the test that gets the ratio of (53.33%) or more were 
accepted. 

Tests were accepted according to the opinion 
of experts and specialists, which obtained a ratio of 
(53.33%) or more, and excluding the tests that did not 
get the required percentage, 

Research tests:

1. Handling:

· Test name: Handling test. (3:47).

(Handling towards a small target is a distance of 
(12) meters).

- The objective of the test: to measure the 
accuracy of handling.

- The tools used: (5) footballs, a small target, 
dimensions of 110 x 63cm, a tape measure, Burke.

- Test procedures: by drawing a starting line 
with a length of (1) m and a distance of 12 m from 
the small target and stationary balls are placed on the 
starting line.

- Performance description: The student stands 
behind the starting line facing the small target, and 
begins when giving the signal by handling the balls 
towards the target to enter it, and each student is given 
five consecutive attempts.

- Registration: The score is calculated by the 
total score obtained by the student from handling the five 
balls as follows.

1. Two scores for each correct attempt entering 
the small goal.

2. One score if he hit the upright or crossbar and 
did not enter the goal.

3. Zero if the ball is off the target.

2.Rolling test:

• Name of the test: Rolling the ball in a zigzag 
line (Zakzak) (3:47).

• The goal of the test: to measure the player’s 
ability to control the ball while running between it.

• The tools used: (10) footballs, stopwatch.

• Test description: (10) characters are placed 
in a straight line, the distance between each person and 
another (2) m, the distance between the starting line and 
the first person (2) m,

• The method of performance: The player 
stands with the ball on the starting line at the starting 
signal. The player runs between the strings winding 
until he reaches the last person and turns around him and 
returns to the starting line in the same way.

• Registration: the player is counted for the time 
of the second-closest from the moment he was given the 
starting signal until he returns to the finish line again.

3- Scoring test:

• Name of the test: Scoring on a target divided 
into squares (11) m (3:47).

• The goal of the test: to measure the accuracy of 
scoring.

• Instruments used: tape measure, soccer, goal 
divided by ropes into nine sections, Burke to draw the 
penalty point.

• Method of performance: The laboratory stands 
(11) meters from the target and when the starting signal 
is given, the laboratory will score

• Registration: (3) attempts are given to the 
favorite foot, as points are scored according to the 
location.

Preparing the educational curriculum:

First: The preparatory department, for (15) minutes, 
and includes:

a. Introduction and general warm-up: Students 
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are stopped in a unified format, taking absences, 
preparing tools for the success of the educational unit, 
and giving general exercises to all members of the body 
and its duration (5) minutes.

b. Special warm-up: Exercises are given in the 
skill under study and the working parts and muscles to 
perform this skill and its duration (10) minutes.

Second: The main section (25 minutes) and is 
divided into two parts:

a. Theoretical section: The skill is explained by 
the teacher, and then the skill is presented to explain the 
correct way of performing the skill and its duration (10).

b. Applied section: The given and assigned skill 
for each educational unit is performed and applied 
according to the number of iterations assigned to each 
skill with guidance and error correction by the teacher 
and his duration (15).

The third: the final section (5 minutes):

    In it, a small game is given that serves the main 
department, or calming and relaxing exercises are given, 
with some guidance given to the students, then the 
educational unit is finished, and the greeting and leave 
are quietly abandoned.

Main experience:

Tribal tests:

The pre-test of the research sample was conducted 
at exactly nine o’clock in the morning, and all variables 
were set in terms of time, tools and devices, as well as 
the auxiliary work team to be applied when conducting 
the (post-test) i.e. before the implementation of the 
educational curriculum and the tests, were conducted on 
the stadium of the College of Physical Education and the 
Sports Science University of Kufa As the researchers, 
and with the assistance of the auxiliary team, applied the 
tests according to a preset sequence, mental processes 
(attention and focus) were tested, then skills (handling, 
rolling, and scoring) were measured for the two research 
groups.

Application of the educational curriculum:

The educational curriculum has been applied to the 

individuals of the research sample with two educational 
units per week, where the educational curriculum for 
(handling, rolling and scoring) skills was applied using 
the (K.W.L) strategy as it was applied by conducting 
educational units for all the skills studied,

After that, the remaining skill units were completed, 
as the researchers conducted the unit (fifth) end test for 
each skill to determine the level of learning of the skills 
in question.

Post-test:

the post-test of the research sample was conducted, 
as the researchers conducted the post-test on the research 
variables, which is the mental processes (attention and 
focus) test, after which the skills (handling, rolling and 
scoring) of the two research groups were measured in 
the stadium of the College of Physical Education and the 
Sports Science University of Kufa After completing the 
implementation of the educational units with a strategy 
(KWL), as it was applied by conducting educational 
units for all the skills studied, the researchers made sure 
that the conditions were similar to the pre-test in terms of 
location and conditions and the presence of the assistant 
work team itself.

Statistical means:

The researchers used the Statistical Package for 
Social Sciences (SPSS) 

Results and Discussion

This axis included displaying the results of statistics 
after statistically processing them and in line with the 
goals.

View, analyze, and discuss the results of the skill 
tests for the members of the research sample.

Table (2)

Between the arithmetic mean, the standard deviation, 
and the calculated value of t between the pre and post-
tests in mental abilities and learning basic football skills 
for students.
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Variables

U
nit m

easurem
ents

Pre exertion Post exertion

(t) value

Significant

Significant type

Mean STD.EV. Mean STD.EV.

Attention degree 245.24 46.13 287.58 41.53 5.95 0,000 Sig.

focus degree 79.57 18.81 87.74 17.39 3.37 0,000 Sig.

Handling degree 4.54 1.01 7.73 0.78 7.74 0,000 Sig.

Roll-on degree 35.29 3.64 29.55 3.83 6.01 0,000 Sig.

Scoring degree 5.52 0.75 7.13 0.91 7.97 0,000 Sig.

From Table (2), the results indicated that there were 
significant differences between the pre and post-tests and 
in favor of the post-test in mental capabilities (attention 
and concentration) and basic skills (handling, rolling 
and scoring) in football, and researchers attribute this to 
the effectiveness of the educational curriculum applied 
to the experimental research sample with a strategy  
( KWL), where the curriculum contained a set of exercises 
that were carefully selected and selected to fit with the 
studied skills as well as the nature of the sample’s age 
group. Qasim Lizam and others mention that learning 
does not happen by simply repeating movements and 
mathematical skills by players For training should be 
based on a standardized scientific basis to provide the 
level of their abilities and skills for the better “(6:30)

As the player needs during the learning process 
of motor skill full attention to the course of the motor 
performance in its full and partial form by receiving 
the main stimuli involved in the work that come from 
the sense of hearing and sight which leads to the 
formation of the motor mechanism by choosing the main 
stimulator appropriate to the motor work and thus the 
formation or choice of the motor response Suitable for 
the chosen stimulus, as well as the results showed that 
a development occurred in the concentration and focus 
of attention, since the method used gave the research 
sample a new opportunity to control and control ideas, 
which increased the ability of the focus to them by 
isolating the factors Distracted and trying to focus on the 
performance-related aspects that played an important role 
in the development of their ability to focus, “an athlete 
who has a deep focus is the one who can reconcile the 

physical and mental attitudes of his own being” (11:90), 
and external stimuli and their complexity are factors 
that negatively affect The quality of focus attention, and 
this is what Youssef Lazim Kamash and Nayef Zuhdi 
Al-Shawish went to in that (concentration of attention 
is an unintended direction of feeling towards a certain 
subject without human intervention in it and this trend 
results from the strength of external stimuli and the weak 
effectiveness of human will while directing the focus of 
his attention) (9:38) .

Conclusion

The educational curriculum of (K.W.L) strategy 
has positive effects on developing mental processes 
(attention and focus) for studentsK, The educational 
curriculum of (K.W.L) strategy has had a positive impact 
on developing the basic skills of football for students, 
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Abstract

The current study included the collection of 100 clinical samples obtained of patients reviewed in 
the laboratories of Ramadi hospital for women and children and Hit General Hospital and some civil 
laboratories within the city of Ramadi, including Bacterimea samples, Urine, abscesses, heart inflammation, 
wounds, rhinitis, osteoporosis, otitis ,Laryngitis, sputum (35, 20, 5, 6, 7, 5, 8, 7, 4, 3) samples respectively 
to investigate the presence of staphylococcus aureas . The results of diagnosis of bacterial isolates showed 
that there were 55 bacterial isolates belonging to the S.aureus bacteria after they were grown on the culture 
media and examined microscopic as well as the use of some of the tests on the chemical, and the diagnosis 
was confirmed using the Vitek2-compact system .The diagnostic results were confirmed by the use of 
genetic diagnosis. The results of the phenotypic investigation were identical to the results of the genetic 
investigation using the polymerase chain reaction technique in terms of possessing isolates producing both 
hemolycin , on the HlA encoding genes for the production of type  and hlB encoded for type  
production, For plasma blood on the co-a gene, and the resistance isolates of methylation on the mecA gene. 

Keywords: virulence factors; phenotypic detection; MRSA; MSSA; 

Introduction

S.aureus is a public pathological cause that 
causes serious infections and is often life-threatening 
in the community and hospital.Its antibiotics have 
become more difficult to eliminate because of their 
high resistance to these antibiotics (1). These bacteria 
cause infections ranging from simple pimples, 
impetigo, boils and abscess, to acute infections 
such as bacteremia and Toxic shock syndrome (2). 
 S.aureus is due to its ability to multiply rapidly and 
possess many virulence factors, such as the production 
of toxins and enzymes that have an important role in host 
tissue invasion and bacterial spread, among which the 
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most important toxin is hemolysine, which is one of the 
most virulent elements, has been able to cause holes in the 
cell walls of the cells(3), The lactamase enzymes used by 
S.aureus contribute to the resistance of many antibiotics 
(4) It is characterized by the formation of biofilms and 
responsible for chronic injuries to resist the process of 
phagocytosis(5).  Methicilin Resistant S.aureus (MRSA) 
has shown high resistance to this antioxidant and after 
using it in treating the injuries in this bacteriaits and 
yet(6).  the mecA gene is responsible for the resistance of 
staphylococci to the penicillin group(7). 

Materials and working methods: Samples 
Collection: 100 samples were collected from patients 
in Al Ramadi Teaching Hospital, Women and Children 
Hospital, Hit General Hospital, Health Centers and 
some private labs in Ramadi for the period from 15-
7-2018 to10-12-2018.The samples included cases 
of endocarditis, bone marrow, ear, nose and throat. 

DOI Number: 10.37506/ijfmt.v14i4.11872
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Suppurations and boils of the skin. Sputum bacteremia 
was collected under sterile conditions and of both sexes 
at different ages They were taken to the laboratory for 
culture.

Identification

Bacterial isolates were diagnosed using the methods 
used by (8), And by using culture, microscopic and 
biochemical phenotypes as well as Vitek 2Compact 
System.

Minimum inhibitory concentration (MIC) 
 followed the preparation (9) of the double dilution 
method to determine the concentrations of the 
antigens under study for calculating the MIC of 
antagonists (Cefitraxone, Erythromycin, Amikacin, 
Vancomycin, Tetracycline, Gentamycin, Ciprofloxacin, 
Oxacillin,Trimethprim,Rifampcin)by  using 
Microtitration plates, concentrations starting at (1/2) and 
ending at (256) mg / ml were obtained for all antidotes 
under study except Methicillin and Cefoxitin used for 
diagnosis. 

Phenotypic investigation of 
some bacterial virulence factors 
 The productivity of some virulence factors, including 
the production of hemolysin, the capsule, the biofilm, 
the coagulase and the DNA enzyme, was investigated 
using various laboratory culture media.

Molecular investigation of some agents of 
virulence in bacterial isolates polymerase chain 
reaction (PCR) A-

The single polymerase chain reaction (PCR) was 
investigated for some of the genes responsible for 
virulence factors in Methicillin resistant Staphylococcus 
aureus (MRSA) bacteria, using DNA fragments with a 
limited number of  Oligonucleotide nucleotide, which 
acts as primers for virulence genes in the MRSA strain, 
which included the genes of coa, mecA, hla.hlb. 

Bacterial Genomic DNA Extraction B- 
 The extraction was carried out according 
to the Bacterial Genomic DNA extraction 
kit and its instructions from Geneaid. 
C-  Preparation of PCR Master Mix 
 Using the PCR PreMix AccuPower kit and its 
instructions from Bioneer (South Korea), he 
prepared the polymerase chain reaction mixture. 
Preparation of Agarose Gel D- 
 Prepared by(10).

Electrophoresis Agarose Gel E- 
 The electrophoresis of the prepared acarose gel 
was carried out by 1.5% under a difference of 
voltage (100) volts and current (80) milliamps at a 
time of 60 minutes for the purpose of detecting the 
DNA Bands bundles extracted representing PCR 
products (PCR products  ) according to the method 
(10). 

F- Primers Especially Special prefixes for 
diagnostic, virulence and antibiotic resistance genes 
were used by the researcher using NCBI GeneBank and 
Primer 3 plus prefixes, as well as processing of these 
prefixes by Bioneer / South Korea, as in a table(1). 

Table (1) used prefixes under study, sequence of nitrogenous bases and volumes of amplification products

Initiator typeName of 
initiatorSequence of nitrogenous bases3’-5’ 

Amplification 
output 
volume

(bp)

Agents of Virulence factors

hlA gene
TAAAGAAAATGGCATGCACAAAAF

456
GGTCCCCAATTTTGATTCACCR

Co A
ACGATGGAACATTGGATATGAF

428
CCCATATGTCGCAGTACCATCR

hlB gene
TTTGCTTCTATTTTGTTGTAAGCTATF

527 GCTATCATTATCGAATCCACAACR

mecA gene
ATCAAAATTGGGTACAAGATGATACCTF

466
AATTCACCTGTTTGAGGGTGGATR

R: Reverse primer F: Forward primer 
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Result and discussion Isolation and diagnosis of 
Staphylococcus aureuas a-

The results of bacterial transplantation showed 70 
isolates out of 100 samples where growth occurred, 
while 30 samples did not show growth until after 48 
hours incubation period. The samples were distributed 
(35, 20, 5, 6, 7, 5, 8, 7, 4, 3),  The cases, (bacteremia, 
Urine, abscesses, heart inflammation, wounds, rhinitis, 
osteoporosis, otitis,Laryngitis,sputum) respectively.  
The lack of growth may be due to the small number 
of bacterial cells or the absence in the sample taken by 
cotton swabs and encountered occasional power outages 
or the fact that the bacteria need anaerobic an aerobic lap 
conditions where these negative cases were concentrated 
in the samples of cases of bacteremia, pyoderma, boils 
and endocarditis  Heart, wounds, osteomyelitis and 
otolaryngitis The results of isolation and diagnosis 
showed the prevalence of positive bacteria of Melon 
Cram on negative bacteria, where the number of positive 
isolates reached 61 isolates representing 87% of the total 
isolates that gave positive growth, while the number 
of negative isolates of Melon Cram  The isolation 
and diagnosis results indicate that the staphylococcus 
aureus is prevalent on the rest of the staphylococcus 
species as it reached 98.2% of the total isolated 
staphylococcus species (11) s. aureus isolated by 56.8%. 
   The results of the sensitivity test for S. aureus isolates 
under study against (10) antibiotics showed that the 
isolates of these bacteria varied in their resistance to all 
antibiotics under test as all isolates were 100% resistant 

to the antibiotic Methicilin, while the resistance was 
towards (Ciprofloxacin. , Vancomycin, Tetracyclin, 
Erythromycin, Trimethoprim / sulfamethoxazole, 
Ciftraxone, Gentamycin),in the rate of (91%, 51%% 76, 
80%, 27%, 36%, 58%) respectively, while Rifampcin 
and Amikacin were 100% sensitive 

Phenotypic detection of some virulence factors b- 
Production of Haemolysin Formation 
   The results of the present study showed that 50 isolates 
out of 55 isolates (92.7 %) produced this enzyme, The 
results of the present study are consistent with the 
findings of (12)where all S. aureus isolates of hemolycin 
were produced by 100%.

Capsaule Formation

The susceptibility of S.aureus staphylococcus 
aureus to the composition of the capsule under study 
reached 27.2% of the total of 55 isolates.the results were 
in agreement with the result(13) which recorded 42% of 
S.aureus. 

Biofilm formation by the isolates of S aureus 
bacteria under study 

The results showed that all the bacterial isolates 
under study (55) isolates arecapable of producing 
the biofilm using Microtitration plates method (MTP 
).where the results of our current study agreed with the 
results of researchers(14).
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Table2: Susceptibility of S. aureus isolates to MTP formation

MeanAbsorption values for the number of isolatesIsolates 
number

Isolates 
source

263.

486.581.412.520.418.394.147.160.124..244

26Blood 200.170.166.135.132.340.300.150..130.416

221.201.341.220.125..140

364.
106.105.073.160.4Wound swab

220.
405.330.320.130.123.170.407.121.120.147.

11Urine
193.

167.107.120.2Bone marrow

336.103.107.100.105.4Endocarditis

156.164.2Throat swab

213.213.1Sputum

095.087.102.2Ear swab

587.085.102.081.3Pus abscess

090.090.1Nasal swab

Plasma coagulation enzyme Formation 
Coagulase

All the isolates of S. aureus bacteria under study 
showed that they have the ability to produce plasma 
coagulant enzyme (90.9%). Our results are in line with 
the results of(15) which produced 100% isolates for 
plasma coagulant enzyme.

DNase Formation

The results of this enzyme revealed that 43 of the 55 
isolates were isolated by 78%.our results were agreement 
with the results(16).

Molecular detection of virulence genes c-

The results of the detection of the gene responsible 
for the production of coenzyme Coagulase (Co a) ٬ 
that the proportion of the isolation of MRSA isolates 
of the Coa gene is (95%),that came with results(17) and 
the proportion of the presence of the gene encoded 
coa gene for the production of cookies in the current 
study is expected as researchers(18)  Production of all 
the strains of S. aureus bacteria, including MRSA. 
 The mecA antibiotic resistance gene (mecA) showed 
that all 40 MRSA isolates (100%) possessed the mecA-
resistant antibiotic gene mecA (Figure 1).  74.1% of 
mecA-containing isolates were consistent with the results 
(19), which obtained 100% of the presence of mecA 
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gene in its isolates, while the detection of the gene responsible for total erythrocyte degradation  α) hla gene) The 
percentage of hla gene in the current study is (97.5%) where these results are consistent with (20), which possessed 
isolation belonging to your  Tria S. aureus on the hla gene 100% As for the gene responsible for partial erythrocyte 
degradation (l) gene (hlb), the results showed that the proportion of its presence in isolates under study is (75%) and 
this was contrary to what reached (21) that got a 40% presence of the hlb gene in S. aureus. 

 

Figure (1) mecA gene amplification products for Staphylococcus aureus bacteria and electrically carried on 
the acarose gel (1.5%) and voltages (100) for an hour using PCR technique.  Since M = DNA Ladder marker 
(100-1500bp), S = Staphylococcus aureus, all isolates showed a positive result of the mecA gene responsible 

for methicillin resistance in MRSA 

Genetic detection of genotypes of some virulence 
factors for each type of staphylococcus under study, 
including the genotype responsible for the production of 
both types of hemolysin, the methicillin-resistant gene, 
and the blood plasma coagulation gene, was confirmed 
by the results above which confirmed the phenotypic 
detection results.  Determinants (virulence factors) In 
addition, the above explanations regarding the results of 
phenotypic detection are fully consistent with the results 
of genetic detection

Ethical Clearance: The Research Ethical 
Committee at scientific research by ethical approval of 
both environmental and health and higher education and 

scientific research ministries in Iraq

Conflict of Interest: The authors declare that they 
have no conflict of interest.

Funding: Self-funding 

References

1. Shittu, A. ; Oyedara, O. ; Abegunrin, F. ; Okon, K. & 
Raji, A. Characterization of methicillin-susceptible 
and –resistance staphylococci in the clinical setting: 
a multicentre study in Nigeria. BioMed Central Infe 
ctious Diseases. 2012; 12: 1-10.

2. Daum, R.S.., Spellberg, B. Progress towred a 



Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4      2171

staphylococcus aureus vaccine .clin.Infict .Dis.,. 
2012; 54 (4), pp:560-567.

3. Justyna B., Olga Sokolova, and PrzemyslawBozko. 
Characterization of VirulenceFactors of 
Staphylococcus aureus: Novel Function of Known 
Virulence Factors ThatAre Implicated in Activation 
of AirwayEpithelial Pro inflammatory Response. 
Journal of Pathogens. 2011;2011(13), 601905.

4. Qiu, J., Wang, D., Zhang, Y., Dong, J.Wang, J., Niu, 
X.Molcular modeling reveals the novel inhibition 
mechanism and binding mode of three natural 
compounds to staphylococcal alphahemolysin. 
Plos one. 2013; 8 (11) , pp: e80197. 

5. Nathan K. A., Mark J. M., William C., JeffG. L., 
Mary E. P., and Mark E. S. Staphylococcus aureus 
biofilms Properties. regulation and roles in human 
disease.Virulence. 2011; Vol. 2(5): 445– 459.

6. Mallick SK and Basak S. MRSA Too many Hurdles 
to overcome: A study from central India Tropical 
Doctor . (2010);40 (2) :108-110.

7. Al-Rawahi, G. N.; Schreader, A. G.; Porter, S. D.; 
Roscoe, D. L.; Gustafson, R.; and Bryce, E. A.. 
Methicillin-resistant Staphylococcus aureus nasal 
carriage among injection drug users: six years later. 
J. Clin. Microbiol. 2008;46: 477-479

8. Macfaddin J. F. Biochemical Tests for Identification 
of Medical Bacteria. 3rd Ed. Lippincott, Williams 
and Wilkins. Philadelphia. London. 2000

9. Miles RS and Amyes SG. Laboratory control 
of antimicrobial therapyIn: practical medical 
microbiology .By: collee GJ, Barrie PM, Fraser 
AG, Simmer A .California, Livingston,. 1996; 14th 
edition.

10. Sambrook, J.; Maccallum, P. and Russel, D. 
Molecular Cloning: a Laboratory Manual, 3nd ed, 
Cold Springs Harbour Press, New York,. 2001; p: 
2344

11. Taey, Mohammed Jamal Mansour.  Gene 
Expression of atlA in Methicillin-resistant 
Staphylococcus aureus and Biomembrane at Effect 
of Gold Nanoparticles and Thorny Pole Extracts, 
Ph.D. Thesis, College of Science, Anbar University. 
2018.

12. Al-Shammari, Zahra Basim Shaker.  Bacteriological 
and Molecular Study of Bacterial Causes Isolated 

from Urinary Tract Patients in Najaf.  Master 
Thesis, Faculty of Science, University of Kufa, 
Iraq.2014

13. Al-Rubaey, N.K.F.; Sabri, M. and Al-Rubaey,O.K.  
Isolation and charactization 
of bacteria from patients of  
conjunctivitis in Hilla Province. J. Med. Babylon, 
2007; 4(1): 44-63

14. Darwish, S.F. and Asfour, H.A. Investigation of 
biofilm forming ability in Staphylococci causing 
bovin mastitis using phenotyping and genotypic 
assay. Sci. World J., 2013: 1-9.

15. Al-Sudani, Suzan Fawzi Kazem Abdullah, Effect of 
Laser Radiation on Some Agents of Staphylococcus 
aureus Isolated from Purulent Keratitis, College of 
Science, Baghadad University,2013.

16. Samir,R A.Genetic study on locally isolated 
staphylococcus aureus and its ability on heavy 
metales and antibiotics resistance,M.SC.Thesis 
collage of Science,Al-Mustansreeah university 
2007.

17. Abdul-Karim,Hala.S,Hussein,Ali .S.Study 
.B,Comparison of Bacteria golden Coptic sons 
and biosphere isolated from the hanging of 
wounds,burns and fluorescents, natural magazine 
of science ,2015;56(1).702-712.

18. Kloos, W.E. and Schleifer, K.H. Genus IV. 
Staphylococcus Rosenbach 1884. Bergey’s Manual 
of Systemic Bacteriology,. 1986; 2: 1013-1035

19. Al-Alwani, Mayada Abdullah Shihan Khalaf, 
Molecular study on the positive Staphylococcus 
aureus of the nuc gene resistant to methylene and 
vancomycin isolated from wound infections, Ph.D. 
thesis, College of Science, Anbar University. 2015

20. Moussa, I.,M. and Shible,A.,M. Molecular 
Characterization of methicillin-resistant 
Staphylococcus aureus Recovered from outpatient 
clinic in Riyadh, Saudi Arabia.Saudi. Med.J. 2009; 
30(5):611-617. 

21. Hassan, Riyam and Sam.  Molecular study of 
genes responsible for the production of hemolycin 
in bacteria causing urinary tract infections and 
their resistance to control factors.  Master Thesis, 
College of Education, University of Qadisiyah, 
2017. 



2172      Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4

Corresponding author:
Sahar A. H. AL-Sharqi 
PhD, Assistant Professor, Department of Biology, 
College of Science, Mustansiriyah University, Baghdad 
/ Iraq

DOI Number: 10.37506/ijfmt.v14i4.11873

Histological Changes Induced by the Fusarium graminarum 
Silver Nanoparticles in Some Organs of Male Albino Mice

Sahar A. H. AL-Sharqi 

PhD, Assistant Professor, Department of Biology, College of Science, Mustansiriyah University, Baghdad / Iraq

Abstract

The aim of this study was to investigate the effects on male albino mice of the histological change of 
Fusarium graminarum, silver nanoparticles (AgNPs), and the traces of these nanoparticles in the liver, and 
small intestinal. The experiment consisted of 40 mice divided into two groups, the first group of 20 mice was 
considered to be the control animals and the other group was three weeks of treatment with a dose of AgNPs 
(0.1ml / day). Microscopic examination of the liver showed the disturbed structure of the hepatic lobule, 
hepatocyte hypertrophy with severs infiltration of inflammatory cells, kupffer cell proliferation, coagulates, 
necrosis, and hydropic degeneration. In addition, the small intestinal section showed hydropic degeneration 
in epithelium cells of the mucosa and an increased number of inflammatory cells also, the proliferation of 
goblet cells in epithelium cells of the intestinal mucosa and sloughing of necrotic villi into the intestinal 
lumen. 

Keywords: Bionanotechnology, Fusarium graminarum, AgNPs ,liver,small intestinal

Introduction

    Silver nanoparticles (AgNPs) have unique properties 
that help in molecular diagnostics, in therapies, as well 
as in devices that are used in several medical procedures. 
The major methods used for AgNPs synthesis are the 
physical and chemical methods. The problem with the 
chemical and physical methods is that the synthesis 
is expensive and can also have toxic substances 
absorbed onto them (1). AgNPs are presently the most 
heavily used, being incorporated for their antimicrobial 
characters in pillows, food storage containers, clothing 
up the holster and even toys for children (2). The term 
“Myconanotechnology” for the research carried out 
on the synthesis of nanoparticles(NPs) by the fungal 
system. It is the interface between nanotechnology and 
mycology. Several fungi have the capability to produce 
various NPs like silver, cadmium sulfide, platinum, 
gold, silica, zirconia, titanium, and others (3). Fungi can 

produce larger portions of NPs due to they can produce 
an excessive complete of mycelia and secrete massive 
totals of proteins which at once translate to greater 
productiveness of NPs (5). In our study, we evaluated the 
effects of Fusarium graminarum AgNPs in vivo toxicity 
of the liver and small intestinal of male albino mice. 

Materials and Methods

• Fusarium graminarum

    Fusarium graminarum isolated from the decayed 
banana fruit, it isolate was maintained by serial culturing 
on potato dextrose agar medium, incubated at 28ᴼC for 
4-5 days.

• Potato dextrose broth medium (PDB)

   Suspend 24 grams in 1000 milliliter distilled 
water(d.w). Heat to dissolve the medium totally. Sterilize 
by autoclaving at 15 lbs pressure and temperature 121°C 
in 15 min. It was cooled down then chloramphenicol 
antibiotic (250mg /liter) was added. This broth was 
used for culturing of Fusarium graminarum in the 
extracellular synthesis of AgNPs.
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• Potato dextrose agar medium (PDA)

     It was prepared that 39gm PDA was dissolved 
in 1000ml d. w. according to the instructions of the 
manufacturer. Sterilized for 15 minutes by autoclaving 
at pressure of 15 lbs and temperature of 121 ° C. It was 
cooled to 45-50oC, and the antibiotic chloramphenicol 
(250mg / liter) was added to sterile Petri dishes 
afterwards. Fusarium graminarum isolates were 
cultivated and protected using this medium.

Preparation of Fusarium graminarum AgNPs 

Fusarium graminarum mycelia used to be inoculated 
in 250 ml flasks, every flask containing 100 ml of the PDB 
medium, then incubated for 5 days at 25 ± 2 ° C.Later, 
mycelia have been accumulated by way of purification 
via Whatman (No. 42 )filter paper and washed thrice with 
d. w. to dispose of the traces of the medium on fungal 
biomass. The washed mycelia had been re-suspended in 
100 ml d. w, then incubated at 25°C for 24 hours. Once 
more, mycelia were accumulated by using filtration via. 
Then, cells filtrate used to be divided into two parts, first 
one dealt with 1mM of AgNO3 solution and incubated 
at room temperature, which adjustments color to brown 
regarded as Positive control, while the second part 
left except the addition of AgNO3 to the cells filtrate 
barring a color change viewed as negative control. After 
adding AgNO3, the finding of AgNPs was mainly done 
by visual observation of color alteration of the fungal 
filtrate. A dark brown hue in appearance. The exact size, 
concentration, crystal morphology, aggregation state, 
and even bio-conjugation configuration were measured 
using the particle techniques: 

1)Atomic absorption spectroscopy flame   2)UV–
Visible spectroscopy

 3) X-Ray diffraction   4)Atomic force microscopy

Study design 

Forty Male albino mice aged between 8-12 weeks, 
weighing 20-28 gm. was obtained from National Center 
for Drug Control and Research, housed under standard 
conditions in the animal houses in the biology department 
in the college of science/ Mustansiriyah University.A 
study on acute toxicities of Fusarium AgNPs was 
carried out. It was administered orally (0.1ml/day) in ten 
mice for three week, AgNPs showed very low toxicity 

and no death occurred in the mice following the oral 
administration of the maximum concentration 2.5μg/
ml.The mice were divided into two groups. Then the 
groups were inoculated as a following:

Group 1: twenty mice inoculated orally by stomach 
tube (0.1ml/day) normal saline considers as a control 
group.

Group 2: twenty mice inoculated orally by stomach 
tube AgNPs (0.1ml/day) for three week considers as an 
AgNPs group.

Histological study

All tissue specimens were obtained after sacrificed 
mice from 40 mice includes (liver and small intestinal), 
then they were kept in the fixative solution (formalin10%). 
After the fixation, sections are processed, embedded 
in paraffin and 5μm thick glass mounted sections are 
prepared, which are routinely stained with Haematoxylin 
and Eosin (H&E)(6).

Results and Discussion

The synthesis of AgNPs by using Fusarium 
graminarum was showed after adding AgNO3 to the 
filtered cell. The color of the mixture changed from 
colorless to dark -brown compared with negative control 
remain colorless.These results corresponding with (7,8) 
reported the appearance of 

brown was a clear indicator of the synthesis of 
AgNPs in the reaction combination.Determine of 
Fusarium AgNPs surface morphology and sizes were 
measured, using the AFM. The images of AFM for 
Fusarium AgNPs in figure (1) represented particle size 
distribution, which is 94 nm in diameter.

Figure (1): Fusarium AgNPs Granularity volume 
distribution
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While in figure (2) showed AFM picture in two 
dimensions (2D) and three dimensions (3D), it explains 
structural shape for grains, found that the root mean 
square is 11.6 nm and average roughness is 9.33 nm.The 

AFM is a very good technique for measuring surface 
morphology and fine structure of NPs (9). The AFM 
topology is beneficial in revealing the actual dimension 
and shape of AgNPs (10).

Figure (2): Fusarium AgNPs AFM images (A) two dimensions 2D, (B) three dimensions 3D

The XRD pattern of Fusarium AgNPs as revealed in fig. (3), the diffraction peaks at 77.31°,64.32°, 44.22°and 
38.05° were identical with the (311,220,200,111) the faces of the face-centered crystal cube structure, thus 28.225 
nm was average crystallite size.     

Our finding corresponds to Shafiq et al. (11) who revealed that the XRD diffraction measured in AgNPs resulted 
in four intense peaks and this further confirms that AgNPs made in extracellular filtration is present in the form of 
AgNPs. Also, Mahmoud et al. (7) reported four distinct diffraction peaks at angles 38.15°, 44.18°, 64.63°, and 77.50° 
correspond to (111, 200, 220 and 311) planes of the face-centered cubic. 

Figure (3): Fusarium AgNPs X-Ray pattern

The UV-Visible spectroscopy confirms, existence of Fusarium AgNPs by measuring the absorbance of the bio-
reduced solution between (300 - 800 nm) wavelengths. Extinction spectrophotometer of UV and visible Vis) light 
(UV-Vis spectrum) confirmation of the presence of Fusarium AgNPs is permitted because of a distinctive Plasmon 
resonance, figure (4) which revealed a peak absorption at 420 nm. 
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Figure (4): Fusarium AgNPs UV-Visible spectroscopy  

The results corroborate those of previous studies 
such as Birla et al. (12) who illustrated that the AgNPs is 
specific when absorption peak at 420 nm. There was one 
peak refers to the synthesis of spherical NPs, and it is 
known that there is a very close relationship between the 
absorption spectra of UV-Vis and the size and shape of 
AgNPs. Also, Singh et al. (13) showed that the production 
of AgNPs with maximum surface Plasmon resonance 

peak at 420 nm by using endophytic of Fusarium spp.

A. Histological study

1. Liver tissues

Gross examination of liver obtained from the control 
group showed normal appearance of hepatocytes, central 
vein, and sinusoids in all liver mice (Figure 5A).

Figure (5): Cross section of the Fusarium AgNPs effects after three week in liver of mice detected by H&E 
staining: 
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A. control shows normal appearance of hepatocytes 
(black arrow),central vein (red arrow) and sinusoids 
(yellow arrow)(X10).B: dilation in sinusoids (blue 
arrow) and infiltration of inflammatory cells(red 
arrow),C: hydropic degeneration in hepatocytes 
(yellow arrow) ,D: proliferation of hepatocytes (red 
arrows) with aggregation of inflammatory cells (yellow 
arrow),E: proliferation of kupffer cells (red arrows) with 
degradation of chromatin cells (yellow arrows).B,C,D 
and E(X40).

Histological changes investigation of liver sections 
of the treated mice with Fusarium AgNPs after three 
weeks showed, dilation in sinusoids and infiltration 
of inflammatory cells (Figure 5B) and hydropic 
degeneration in hepatocytes (Figure 5C). On the 
other hand, the proliferation of hepatocytes with the 
aggregation of inflammatory cells (Figure 5D). Also, 
congestion in sinusoids and proliferation of kupffer cells 
with the degradation of chromatin cells were observed in 
many liver sections (Figure 5E). 

The liver is the first target organs for Fusarium 
AgNPs, which effect mitochondria by increasing the 
level of reactive oxygen species as a result production 
of ATP which may be led to hepatocyte damage (14). The 
study of Kawata et al. (15) reported when the mice treated 
with AgNPs revealed lymphocytes infiltration also 

mitochondrial activation and antioxidant production less 
effected. 

On the other hand, the proliferation of kupffer cells 
may be to the role of AgNPs ingestion from hepatocytes 
in tissue (16).This result agrees with Kermanizadeh et 
al.(17) which reveal the role of  kupffer cells in the anti-
inflammatory response by release different kinds of 
cytokines. Hydropic degeneration in hepatocytes, it can 
be explained that the AgNPs affected the mechanism of 
action of the sodium-potassium pump (Na +-K+ pump) 
that regulates the passage of fluids to and from the cell, 
which led to the accumulation of fluids within the cell. 

2. Small intestinal

   Histological observation in control mice, normal 
villi and epithelium cells of the small intestine mucosa 
(Figure 6A). The following changes were revealed in 
the sections of small intestine after administration of 
Fusarium AgNPs after three weeks: 

a) Hydropic degeneration in epithelium cells of 
the mucosa and increased number of inflammatory cells 
(Figure 6B) also, the proliferation of goblet cells in 
epithelium cells of the intestinal mucosa (Figure 6C).

b) Distortion of mucosal architecture, hemorrhage 
and sloughing of necrotic villi into the intestinal lumen 
(Figure 6D).

igure (6): Cross section of the Fusarium AgNPs effects after three week in small intestinal of mice detected 
by H&E staining: 
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A. control shows normal appearance   of the villi and 
epithelial cells of the intestinal mucosa (black arrows)
(X4).B:hydropic degeneration in epithelium cells of 
mucosa (black arrows) and infiltration of inflammatory 
cells (red arrow)(X40), C:proliferation of goblet cells 
in epithelium cells of the intestinal mucosa (yellow 
arrow)(X40), D: distortion of mucosal architecture, 
hemorrhage (black arrows) and sloughing of villi into 
intestinal lumen (arrowheads) (X10). 

    The results above, show the toxic effect of Fusarium 
AgNPs on the small intestine of mice, as histological 
changes began with infiltration of inflammatory cells 
that can be explained by the toxic effect of the AgNPs, 
which resulted in an inflammatory reaction in the tissues 
of the small intestine, which led to these cells being 
attracted to the injury site to remove tissue damaged (18).

    On the other hand, the increase in the number and 
sizes of goblet cells due to exposure to the toxicity of 
AgNPs that caused damage the epithelial cell microvilli 
as well as intestinal glands. It may be hypothesized 
that loss of microvilli reduced absorptive capacity of 
intestinal epithelium and their irritation to the epithelial 
lining of the small intestine leading to an increase in their 
numbers and sizes and it is believed to be a defensive 
process in order to increase mucus secretion and that 
reduces the toxic effect on the epithelial lining of the 
small intestine, finally destruction of the microvilli (19). 
Just as the presence, dissociation and separation of 
epithelial cells lining and necrosis of villi-induced cells 
the toxicity of the AgNPs, which has an effect on the 
lining of the blood vessels, results in increased vessel 
permeability and exit by occurrence, the fluids are out (20). 
In addition, in Fusarium AgNPs treated mice, microvilli 
on intestinal absorptive cells were found to have been 
severely damaged and destroyed. Nanoparticles may 
be taken across the intestinal barrier, as particles with 
diameters below 1 µm are particularly susceptible to 
absorption by the intestinal lymph system (18). Tang et al. 
(21) also reported that AgNPs cause degenerative changes 
in some endothelial cells, leading to the loosening of the 
tight junction between the endothelial cells and AgNPs 
passing through these crevices. Throughout our study, 
we observed the structural changes and loss of microvilli, 
which may give passage to AgNPs for entry into the 
intestinal wall and consequently into portal circulation 
and systemic circulation.

Conclusion

We concluded that the size of the AgNPs, due to its 
ability to enter and translocate within the cell, its toxic 
effects on the cell and the cell organelle varies. This 
may therefore be misunderstood that all NPs are toxic 
and most likely only free NPs, which may penetrate 
small cell organelles such as mitochondria, may cause 
adverse effects on health. Therefore,Fusarium AgNPs 
may be less toxic if the exposure time, concentration, or 
exposure method is less.
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Abstract

Context: Human T-cell lymphotropic viruses Type 1&2 (HTLV-1&2) screening test is endemic in some 
Iraq’s provinces. HTLV-1&2 test is not performed in routine screening tests of Iraqi blood donors banks. 
With my thought it represent essential test to prevent complications the virus in our country and other 
neighbour countries in Middle East. The results of the following study do not included all Iraq’s provinces 
but only seven provinces (Baghdad, Karbala, Al-Qadisiyyah, Al-Najaf, Al-Muthanna, Al-Basrah, Wasit). 
Aims: to review prevalence of HTLV-1&2 infections among Iraq’s blood donors. Settings and Design: 
The study where performed in Iraqi National blood bank in Baghdad city and national companies for 
blood donation in Karbala and Najaf provinces, the study included 15239 blood donors. Methods and 
Material: ELISA (Murex HTLV 1&2 Ab, USA, LOT: D3101210) 480.T was used for HTLV screening 
for detection antibodies to HTLV-1&2 in the serum of human followed by accurate confirmatory test 
CMIA (Chemiluminescent microparticle immunoassay) architect plus for confirmatory. Results: The study 
included 15239 blood donors, thirty nine of him appeared seropositive for HTLV-1&2, and the prevalence 
of HTLV-1&2 was appeared in some provinces of Iraq country highly prevalence of HTLV-1&2 were seen 
in Baghdad 24(61.5%), then Karbala 5(12.8%), Al-Qadisiyyah 4(10.2%), Al-Najaf 2 (5.1%), Al-Muthanna 
2 (5.1%), Al-Basrah1(2.5%), and Wasit province1 (2.5%) respectively. Conclusions: first study conducted 
in Iraq in 2015 appeared the prevalence of HTLV-1&2 infections among blood donors only in six provinces 
and not included all Iraq’s provinces. So another study is requested for determination the distribution of 
HTLV-1&2 in all Iraq’s provinces, districts and areas.

Key-words: HTLV-1&2, Retrovirus, CMIA technique, ELISA technique, blood donors.
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Introduction

Human T-lymphotropic virus type 1&2 (HTLV-
1&2) is retroviral group, mainly affects T-lymphocyte.1 
Their infections are diagnosed after blood donation. 
HTLV-1 is the causative agent of “myelopathy/tropical 
spastic Para paresis (HAM/TSP)”.2 HTLV-2 virus 
is appeared among indigenous America’s people,3 
Brazil population.4 HTLV-1 infections is endemic in 

Australian populations,5 another factor determinant 
of HTLV-1 prevalence is economic status.6 In Japan 
showed incidence of HTLV-1 per year.7 HTLV-1&2 is 
endemic in south western of Japan, Caribbean islands, 
Africa, Austral-Melanesia,8 north eastern Iran (in 
Mashhad city).9,10 HTLV-1 is lifelong disease.11 HTLV-
2 included 4 subtypes.12,13,14 the aim of the study was to 
review the prevalence of the virus among Iraq’s blood 
donors.

DOI Number: 10.37506/ijfmt.v14i4.11874
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Subjects and Methods

Samples: The study included 15239 blood donors 
where collected by Iraqi National blood bank and 
donation campaign in Karbala and Najaf. A donor 
selection criterion was followed, agreement was obtained 
and the study aim was explained to the blood donors; all 
ethical aspects were considered and confidentiality was 
maintained.

Instrumentation: ELISA (Murex HTLV 1&2 Ab, 
USA, LOT: D3101210) 480.T was used for HTLV 
screening followed by CMIA (Chemiluminescent 
microparticle immunoassay) architect plus for 
confirmatory. ELISA Kit is an enzyme-linked 
immunosorbent assay used for antibodies determination, 
was used for detection the presence of antibodies against 
HTLV-1&2 virus in the serum. This kit was used for 
screening the blood donors and diagnosed the clinical 
conditions of infection with HTLV-1&2, and the result 
of ELISA was followed by accurate confirmatory by 
CMIA technique.

Results

Collection of samples depend on blood donors 
of voluntary campaigns conducted in National Iraqi 
blood donor bank in Baghdad and occasional voluntary 
campaigns conducted in Karbala and Najaf, continued 
between June/2015 to December/2015 to determined 
HTLV 1&2 infections, the study included 15239 blood 
donors. The result of the current study was limited on 
volunteers from National Iraqi blood donor bank in 
Baghdad and occasional voluntary campaigns conduct 
in Karbala and Najaf only, the volunteers of Karbala 
and Najaf campaigns were from Baghdad city and 
some Iraq’s provinces; of which: Al-Qadisiyyah, Al-
Muthanna, Al-Basrah, and Wasit province, in addition 
to volunteers from Karbala and Al-Najaf provinces. 
Numbers of HTLV-1&2 infection and their ratio in 
Baghdad and other Iraq’s provinces appeared as shown 
in (Table-1) and Fig. (1). Distribution of the donors’ age 
lies between 20 and 57 years (mean of the age was 36) 
as shown in (Table-2). 

Highest seroprevalence of HTLV-1&2 were 
appeared among blood donors in Baghdad city; represent 
the centre of Iraq.

Fig. (1): Distribution of HTLV-1&2 infections 
among blood donors in some Iraq’s provinces. 

Discussion

This is the first study was performed on Human 
T-lymphotropic virus type 1 and 2 (HTLV 1&2) in Iraq 
in 2015. No previous studies published on HTLV-1&2 
in Iraq, where combined the screening test (by using 
ELISA technique) with accurate confirmatory test 
CMIA (Chemiluminescent microparticle immunoassay). 
39 individual have infected with HTLV 1&2. Total 
of 15,239 blood donors collected from June 2015 to 
December 2015 was screening test for antibodies against 
HTLV-1&2. only 0.25% of which is seropositive to 
HTLV-1&2, 38 of which are male and only one is female, 
highest prevalence was appeared in Baghdad 24(61.5%) 
due to the high donation in Iraqi National Blood bank in 
Baghdad, in spite some Baghdad people participated in 
donation in Karbala and Najaf campaigns. So we cannot 
depend on this result to evaluate the real distribution of 
infection in Iraqi’s provinces compared with Baghdad 
city. 

Another study performed on Human T-lymphotropic 
virus type 1&2 in Iraq in 2017 correlated HTLV 1&2 
infections with lymphoma and leukemia patients by 
their effects on human lymphocytes and other blood 
components.15 Similar study conducted in Northern 
Pakistan where included 2100 blood donors, 0.19% 
were positive to HTLV-1 only not HTLV-2 and all 
donors were male.16 In Saudi Arabia, the seroprevalence 
of HTLV-1is positive in 0.006% of blood donations, 
one of these positive donors was a native Saudi while 
the other two were Indian expatriates.17 In Kuwait, 
the study included HTLV-1&2 infections; shown 
that the result of seroprevalence of HTLV-1infection 
among Kuwaiti donors was 1:7212 out of 46,039.18 In 
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Iran the overall prevalence for HTLV-1 was 0.119% 
among blood donors in seven provinces of Iran (in 
Razavi Khorasan, seropositive for HTLV-1 were (0.38-
1.16%), in West Azarbaijan, seropositive for HTLV-1 
were (0.34%), in Ilam, seropositive for HTLV-1 were 
(0.21%), in Hormozgan, seropositive for HTLV-1 were 
(0.18%), in Alborz, seropositive for HTLV-1 were 
(0.11%), in South Khorasan, seropositive for HTLV-1 
were (0.04%), and in Bushehr, seropositive for HTLV-1 
were (0.01%).19 Another study also conducted in Iran 
on 1864489 blood donation at seven centers from peroid 
2009 through 2013 their age ranged between 18 and 65 
years (with mean of age 34.8), seropositive for HTLV-
1infection was 0.098%, all of seropositive donation were 
confirmed by western blot.20 We can see the percentage 
of HTLV-1&2 prevalence is lower in our regions in 
the Middle East in comparison with high prevalence of 
infections in other parts of the world like United states 
the seroprevalence of HTLV-1&2 infections was 22 for 
each 100,000 population, were HTLV-2 more common 
in America than HTLV-1.21 In Manaus and amazon 
state of Brazil, the seropositive result for HTLV-1&2 
was 116(0.13%) from 87,402 individuals screened by 
ELISA and then the positive individuals were confirmed 
by western blot assays in 2017.22 in Africa especially 
Malawi, seroprevalence was 2.6% (11/418) were tested 
in mother and children to investigate the transmission 
between mother and her child.23In china the seropositive 
prevalence of HTLV-1 was 0.06% of blood donors. 24 
In Vietnam, 0.23% was seropositive for HTLV1&2 
infections from 14,819 of blood donors in 2019.25

In this study 39 seropositive donors had antibodies 
against HTLV-1&2 which was independently confirmed 
by CMIA test, most studies conducted in our regions 
detected only HTLV-1 while in our country (Iraq) HTLV-
1&2 infection was detected in 39 (0.26%) out of 15,239 
blood donors, their age ranged between 20 to 57 with 
mean age 36 years, so we can see there’s no correlates 
between age and HTLV-1&2 infection. Seroprevalence 
of HTLV-1&2 is higher in females than in males, 26 but 
in these study most positive individuals is males due 

to the most blood donors are males by Blood Bank of 
blood donors in Baghdad and national companies for 
blood donors in Karbala and Najaf province while only 
one female is appeared in this study positive to HTLV-
1&2. Our results agreed with Pakistan study, where 
most positive individuals are males than females due 
to high numbers of males participated in blood donor.16 
Many studies correlate between HTLV-1&2 infections 
and Hepatitis B and C. In Brazil, 11-years follow up 
study cleared the importance of HTLV co-infection with 
hepatitis B &C virus.27 In this study co-infection was not 
identified in positive donors. 

This study included HTLV-1&2 test in some Iraq’s 
provinces and not all provinces, and the numbers of 
the positive donors are not compatible and varying 
among all provinces, so it is necessary to put screening 
program for HTLV-1&2 in each province because the 
infection with this virus is differs in many provinces of 
the country. Screening of blood donors is important to 
prevent HTLV-1&2 transmissions. In our country (Iraq) 
this test is not routine screening test in blood banks for 
blood donors. So necessary performed this test with 
other routine screening tests (routine screening for Iraqi 
Blood Donors Banks: HIV, HBsAg, anti-HBc, HCV, 
and syphilis) to increase the safety of blood, where only 
0.5% of HTLV-1&2 develops into Aggressive malignant 
disease. 

Many studies recorded rapid development of 
myelopathy after infection with HTLV-1 acquired by 
blood transfusion.28 This appeared the importance of 
screening program for prevent or decrease the prevalence 
of this virus among blood donors in country introduced 
this program, like Japan where HTLV is reduced since 
1988, and US since early nineteen.26 Prevalence of this 
virus is endemic and was declined in developed country 
introduced screening program for HTLV-1&2 and Less 
developing country like Iraq, need for such screening 
to control transmission of this virus. Note that Iraq now 
is open on the world and there’s no health control on 
expatriates introduced to the country especially from 
west, Iran, US, & etc. 



2182      Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4

Table 1: Seroprevalence of HTLV 1&2 in Iraqi Blood Bank/Baghdad and donation campaign in Karbala 
and Najaf. 15239 blood donors and result of confirmatory testing of CMIA-positive sample.

Provinces Positive for HTLV 1&2 No. (%) Positive for CMIA 

Baghdad 24(61.5%) 24(61.5%)

Karbala 5(12.8%) 16(0.35)

Al-Qadisiyyah 4(10.2%) 39(0.25)

Najaf 2(5.1%) 2(5.1%)

Al-Muthanna 2(5.1%) 2(5.1%)

Al-Basrah 1(2.5%) 1(2.5%)

Wasit 1(2.5%) 1(2.5%)

Sum 39 (100%) 39(100%)

Table 2 : Donors’ age range among blood donors included in the study. 

Age group No. %

57-47 10 25.6

46-36 10 25.6

35-25 10 25.6

24 9 23.2

Sum 39 100
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Abstract

Rhodotorula genus contains 37 species, only three species have been caused human infections. These three 
species are R. glutinis, R. minuta and R. mucilaginosa. Infection with Rhodotorula is much less common 
than other yeast causes. Nevertheless, the number of infections has clearly increased during the last few 
years. The objective was to occur of Rodotorula mucilaginosa Among Immunocompromised Patients with 
Different Infections

One hundred five specimens were collected from immunocompromised patients with (Oculomycosis, 
Onychomycosis and Otomycosis) who attended Baquba teaching hospital for a period of 14 months. 
The yeast cultures were monitored using Sabouraud´s dextrose agar (SDA) and identified depended on 
macroscopic and microscopic examinations.

Cultured Colonies of R. mucilaginosa on Sabouraud´s dextrose agar showed orange to pink in color and 
are smooth to mucoid colonies. The percentage of R. mucilaginosa was 19.3% (92 out of 150) specimens. 

According to the findings, it can be concluded that males are most suffering from Rodotorula mucilaginosa 
infection among Oculomycosis and onychomycosis. Also, it is more prevalent in age group (41-60) years. 

Keywords: Oculomycosis, Onychomycosis, Otomycosis, Immunocompromised patients, Rodotorula 
mucilaginosa 

Introduction 

Rhodotorula genus is a yeast, it classified as 
Basidiomycetes belong to family Sporidiobolaceae 
(1). Species of Rhodoturla produce pinked, orange 
or red colonies on Sabouraud´s agar, the varying in 
its color due to the presence of carotenoid pigments. 
Morphological descriptions of Rhodoturla yeasts have 
been characterized with softy, smooth, moist to mucoid(2)

Rhodotorula genus contains 37 species, out of all, 
only three species have been caused human infections. 

These three species are R. glutinis, R. minuta and R. 
mucilaginosa (3). 

In nature, Rhodotorula yeasts are widespread. 
Therefore, the researcher can be isolated from 
different environmental sources (4). Pathogenic human 
Rhodotorula species have been associated with different 
problems including dermatological, respiratory, and 
urinary tracts infections (5).

Infection with Rhodotorula is much less 
common than other yeast causes such as Candida and 
Cryptococcus. Nevertheless, the number of infections has 
clearly increased during the last few years (6). Brazilian 
epidemiological study at a teaching hospital, about 
2.3% of fungal blood causes were Rhodotorula species, 
compared to other yeasts of Candida and Cryptococcus, 
with a percentage (83.4% and 6.6%) respectively (7).
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Almost patients infected with Rhodotorula fungemia 
infection have suppression in immune system including 
(Acquired Immunodeficiency Syndrome (AIDS), 
malignancy tumors, organs transplant, long spectrum 
of corticosteroid use, or diabetes) (8,9). Another study 
estimated the mortality of Rhodotorula infections about 
12.6%. In fact, some cases of these infections have 
evolved without antifungal drug (9).

 Fungal Mycotic keratitis also known as 
Oculomycosis is an important ocular infection caused by 
fungi, especially in workers. The most common genera 
causes of fungi are: Fusarium, Aspergillus, and Candida 
and rare causes by Curvularia and Rhodotorula (10).

 Onychomycosis fungal infections caused 
by Rhodotorula mucilaginosa have been reported in 
immunocompromised hosts. Therefore, Rhodotorula 
species are uncommon agents in etiology of 
onychomycosis (11).

 Complication rate is higher in 
immunocompromised patients with Otomycosis which 
etiologically due to Aspergillus and Candida and rarely 
by Fusarium, Rhodotorula and Cryptococcus (12). 

Materials and Methods

This study took place at Baquba teaching 
Hospital, located in Diyala governorate, Iraq. A 

medical questionnaire form was used of each patient. 
One hundred five specimens were collected from 
immunocompromised patients with (Oculomycosis, 
Onychomycosis and Otomycosis) under the advising of 
consultant physicians for a period of 14 months.  T h e 
yeast cultures were monitored using different culture 
media including (Sabouraud´s dextrose agar (SDA), 
Cornmeal-Tween 80 agar and Potato dextrose agar).  
All isolates of R. mucilaginosa were initially plated 
on Sabouraud´s dextrose agar and incubated at 35°C 
for 48 hrs to ensure the purity and viability of studied 
yeast. Isolates were stored frozen in 20% glycerol at 
either −20°C until the study was performed.  
Rodoturella mucilaginosa identified according to 
the routine method including (colonial morphology, 
absence of pseudohyphae, urease production and growth 
at 37°C) which used in the mycology laboratory(13). All 
isolates of yeast characterized with spheroidal to oval 
budding cells and pink to red in color because its ability 
to produce carotenoid (14). 

Results

Macroscopic and microscopic examinations:

 Cultured colonies of R. mucilaginosa on 
Sabouraud´s dextrose agar showed orange to pink in 
color and are smooth to mucoid colonies. Microscopy 
of India ink stained smear of the SDA cultured showed 
budding yeast cells without pseudohyphae (Figure 1).

Figure 1: A: Rodotorula mucilaginosa colonies streaked on SDA
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Abstract

The purpose of this study was to assess the impact of socio-demographic factors on quality of life among 
dental students in three governorates in Iraq. 

This observational study included 1364 dental students aged 18–22 years from three governorates. Information 
on socio-demographic and quality of life was obtained from a structured, self-administered questionnaire 
from the students who were willing to participate in the study. The data was collected, summarized and 
statistically analyzed. The percentage of fair scores for the four domains was higher among dental students. 
Socio-demographic characteristics (age, gender and smoking status) were closely associated with quality of 
life except the area of residence showed no statistical significant differences with quality of life. 

The socio-demographic characteristic had some effect on quality of life of dental student 
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Introduction

Quality of life is defined as individuals’ perceptions 
of their position in life in the context of the culture 
and value systems in which they live and in relation to 
their goals, expectations, standards and concerns. This 
definition reflects the view that quality of life refers to 
a subjective evaluation which is embedded in a cultural, 
social and environmental context (1,2). The choice of 
instrument depends on the reason for measurement (3).

Dental students are expected to be more conscious of 
health-related issues, including dental health. Moreover, 
these students tend to have a higher socioeconomic 
background, which in turn, may lead to better self-
reported oral health and clinically-assessed OH and, 
eventually, to a higher quality of life but there were little 
studies reported the opposite aspect of this finding (4,5,6).

According to current knowledge, there is no 
previous Iraqi study concerning the quality of life 
assessment among dental students in Iraqi populations. 
This study was administered to a random sample at 
public Universities with a demographic profile.

The aim of this study was to investigate how socio-
demographic factors, include negative life events; 
education and others are related to quality of life 
measured by WHOQOL-BREF Field Trial Version 
among dental students in Iraq. 

MATERIALS AND METHODS

 This observational study was conducted at 
the three universities (Basra, Anbar, Mosel), during 
the period between March 2018 to March 2019. 
Approximately 1364 dental students aged 18-22 years 
old mainly from the randomly selected governorates in 
Iraq attended the colleges of dentistry were examined. 

 The sample included both genders dental 
students (636 males and 728 females) with age range 
18-22 years old. The participants should not have 
chronic medical disease or physical handicapped and 
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not exposed to psychological trauma during the last six 
months. 

 Self-Administered WHOQOL-BREF (Field 
Trial Version) was used to evaluate the quality of 
life for dental students into three group poor, fair and 
good scores. It is possible to derive four domain scores 
(physical, psychological, social and environmental 
domains). Domain scores are scaled in a positive 
direction (i.e. higher scores denote higher quality of 
life). Responses to the questions using a 5-point Likert 
scale. In the present sample, WHOQOL-BREF domain 
scores discriminated statistically highly significantly 
between contrasted groups of dental students at P-value 
˂0.05 (n=736, df=734). The reliability index for the 
WHOQOL-BREF assessment by using Cronbach’s 
alpha was 0.98. As the result of that, the indicator stayed 

on its version without drop of any item. 

Data were statistically analyzed using SPSS version 
22 software and the following statistical tests were 
carried out: Means, standard error. The Independent-
Samples T Test ANOVA (one way) P-values less than 
0.05 were considered as statistically signifi cant and P- 

Results 

The data of present study illustrates that the 
percentage of fair scores for physical domain was higher 
among dental students than that of other scores in the 
same domain fallowed by good score. The same picture 
was found concerning social and environment domains 
except that of psychological domain where fair score 
followed by poor score and the good score in this domain 
showed the lower percentage (fi g 1). 

Figure 1: The distribution of total sample according to WHOQOL-BREF domains scores. 

Regarding the three governorates, the data of this study showed no statistical signifi cant differences in means 
scores of the four domains as illustrated in Table 2. However, the mean scores of physical domain was the predominant 
type in the three governorates. 

Table 2: Mean score of WHOQOL-BREF domains by governorates.

Governorate
WHOQOL-BREF domains (mean ± SE)

Physical Psychological Social Environment

Anbar
N=464

56.95 ± 0.85 50.30 ± 0.63 50.28 ± 0.80 47.88 ± 0.75

Mosel
N= 352

58.10 ± 1.00 50.77 ± 0.75 51.28 ± 0.91 48.60 ± 0.85

Basra
N= 548

58.22 ± 0.80 51.19 ± 0.61 51.39 ± 0.72 49.22 ± 0.68

Anova
df= 2

F 0.66 0.51 0.61 0.88

Sig. 0.52 0.60 0.54 0.42
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B: Rodotorula mucilaginosa stained with India ink (40X) 

 One hundred five specimens had been included in this survey concerning infection groups (Table 1). 

Table 1: Percentage of culture results according to infection groups 

Culture results

Infection groups

Total
No. %Oculomycosis

No. %
Onychomycosis No. 

%
Otomycosis

No. %

Positive 7 14% 18 36% 4 8% 29 19.3%

Negative 43 86% 32 64% 46 92% 121 80.7%

Total 50 100% 50 100% 50 100% 150 100%

Upon stratification of age group, R. mucilaginosa was most isolated from age group (41-60) years among 
Oculomycosis and onychomycosis patients, with a percentage 42.8% and 33.3%, respectively. Whereas among 
Otomycosis, the age group (˃60) years was most infected with studied yeast (50%) (Table 2). 

Table 2: Percentage of Rhodotorula mucilaginosa in immunocompromised patients in comparison with 
different infections concerning age groups

Age groups

Infection groups

Total
No. %Oculomycosis

No. %
Onychomycosis No. 

%
Otomycosis

No. %

<20 years 0 0% 3 16.7% 0 0% 3 10.4%

21-40 years 2 28.6% 4 22.2% 1 25% 7 24.1%

41-60 years 3 42.8% 6 33.3% 1 25% 10 34.5%

˃60 years 2 28.6% 5 27.8% 2 50% 9 31%

Total 7 100% 18 100% 4 100% 29 100%

According to the patients´ gender, Males were more infected with R. mucilagniosa than females among 
Oculomycosis and onychomycosis, with percentage (57.1% and 61.1%), respectively (Table 3). 
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Table (3) Percentage of Rhodotorula mucilaginosa in immunocompromised patients

in comparison with different infections concerning their gender 

Patients´ Gender

Infection groups
Total
No. %Oculomycosis

No. %
Onychomycosis No. 

%
Otomycosis

No. %

Male 4 57.1% 11 61.1% 2 50% 17 58.6%

Female 3 42.9% 7 38.9% 2 50% 12 41.4%

Total 7 100% 18 100% 4 100% 29 100%

Discussion

The use of steroids on long term may lead 
to development of fungal infections in particular 
Immunocompromised patients such as patients of 
diabetes, organs transplant, HIV, cancer. Treatment of 
studied infections should be initiated against eradicating 
R. mucilaginosa in order to prevent development of 
resistant strains (12)

Although, Infections caused by Rhodotorula are 
rarely incidence in recent years, but its more frequently 
isolated in Asia-pacific regions (15). Rhodotorula 
species were revealed to be the fourth most frequently 
causative agent among other yeasts isolated from 
clinical specimens (16). Rodotorula infection which were 
previously thought to be non-pathogenic but, are isolated 
from clinical specimens (17). 

According to recent studies, Our results disagree 
with (18) who revealed that age group (20-40) most 
infected with R. mucilaginosa. There are no previous 
data regarding the correlation between R. mucilaginosa 
with patients´ gender. The genus of Rhodotorula is 
widely distributed in hospitals and could be critical as 
nosocomial fungal infections in particular in patients 
who undergo immune-suppression (19). The recent results 
is affected by several factors; such as temperature, 
humidity, time of day and human activities. 

Conclusion

From the finding results, it can be concluded that 
males are most suffering from Rodotorula mucilaginosa 
infection among Oculomycosis and onychomycosis. 

Also, it is more prevalent in age group (41-60) years. 

Recommendation

Molecular study of Rhodotorula species to detect 
substitution mutations that related to the pathogenicity. 
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Regarding the age groups, the mean scores of the physical domain was highest in the all age group and showed 
statistical significant differences among the age groups. However, the mean scores of the environment domain were 
lowest in the all age group and showed statistical significant differences as illustrated in Table 3. 

Table 3: Mean score of domains by age.

Age groups
Physical Psychological Social Environment

18 years
N= 295

58.82 ± 1.02 49.06 ± 0.73 50.01 ± 0.93 45.42 ± 0.92

19 years
N= 270

54.04 ± 1.07 49.83 ± 0.73 50.15 ± 0.79 44.89 ± 1.00

20 years
N= 274

56.61 ± 1.19 51.47 ± 0.85 52.65 ± 1.17 47.24 ± 1.10

21 years
N= 265

57.37 ± 1.14 50.00 ± 0.94 50.87 ± 1.05 47.93 ± 1.03

22 years
N= 260

57.92 ± 1.20 50.63 ± 0.88 51.35 ± 1.07 48.63 ± 1.17

Anova
df= 4

F 2.64* 1.25 1.14 2.37*

Sig. 0.03 0.29 0.34 0.05

*=Significant at P≤0.05. 

 Regarding the gender, the mean score showed no statistical significant differences between males and 
females in all domains except that for the physical domains showed high statistical significant difference as illustrated 
in Table 4. 

Table 4: Mean score of WHOQOL-BREF domains by gender.

Gender

WHOQOL-BREF domains (mean ± SE)

Physical Psychological Social Environment

Male
N= 648

58.62 ± 0.70 49.68 ± 0.50 51.04 ± 0.65 46.41 ± 0.69

Female
N= 716

55.49 ± 0.71 50.63 ± 0.53 49.75 ± 0.64 47.12 ± 0.64

t-test
df= 1362

t 3.11** -1.30 1.41 -0.76

Sig. 0.002 0.20 0.16 0.45

*=Significant at P≤0.05, **Highly significant=H.S at P≤0.01. 
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 Regarding smoking status, the data of the present study showed that the mean scores of four domains were 
higher among nonsmoking students and the statistical highly significant differences were observed in Table 5. 

Table 5: Mean score of WHOQOL-BREF domains by smoking status.

Smoking status

WHOQOL-BREF domains (mean ± SE)

Physical Psychological Social Environment

Non smoker
N= 866

63.72 ± 0.56 53.91 ± 0.49 55.13 ± 0.61 50.84 ± 0.64

Smoker
N= 498

45.25 ± 0.72 43.70 ± 0.40 42.08 ± 0.50 39.72 ± 0.50

t-test
df= 1362

t 20.12 ** 16.17 ** 16.65 ** 13.75 **

Sig. 0.001 0.001 0.001 0.001

*=Significant at P≤0.05, **Highly significant=H.S at P≤0.01. 

Discussion

The instrument of World Health Organization 
Quality of Life questionnaire short version (WHOQOL-
BREF) was used in the current study, it is one of the 
most important and most frequently used instruments 
that have overcome many of the barriers and objections 
to their use. Quality of life has become an important 
measure of outcomes across all medical specialties, in 
both research and clinical settings (7,8). 

Regarding the scores of the psychological domain it 
was decreasing as the age increases. Oral health status is 
closely associated with quality of life for adults. Social 
support is one factor that may play an important role in 
maintaining health and decreasing the impact of illness. 
Changes in social roles or events that were occurring 
in the country at certain time might be the factors 
behind the change in the quality of life. This result 
agrees with other studies which concluded that age was 
systematically related to satisfaction level of life while 
older participants being less satisfied with their lives than 
their younger counterparts expressed worries, desire for 
change and plans for the future (9,10) and disagrees with 
another study that revealed the QOL became better with 
an increasing in age (11).

The study also revealed no statistical significant 
differences in means of scores for the four domains 
among dental students in the three governorates. 
Previous study supported this finding and concluded 
that the perception of the impact of quality of life does 
not depend on place of residence of neither women 
nor men (12). The criteria of sample selection regarding 
the matching in educational level throughout the three 
governorates may also explain this result. 

This study demonstrates that the smoke correlates 
with worse index of quality of life in this population. 
The scores of all domains were lower among smoker 
students when compared with non-smokers. These 
findings have been replicated across populations with 
diverse socioeconomic and cultural groups around 
the world. This result agrees with other studies which 
concluded that smoke appears to be negatively associated 
with quality of life (13) but another study showed that 
severe smokers presented greater impairment in quality 
of life in all domains when compared with mild and 
moderate ones, since it was found that the presence of a 
compromise in quality of life, in relation to the field of 
general health status, is associated with a higher annual 
consumption of cigarettes. This is due to the fact that 
smoking causes several physical changes such as loss of 
pulmonary function and reduction of bone mass and also 
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oral diseases (14,15).

The scores showed statistically significant 
differences between men and women in four domains. 
Gender stereotypes are present not only in the male 
attitudes, but also in the female attitudes. In Iraqi society 
women impose obligations on themselves and claim 
features that valuable woman should have such as: 
perfect health or good and attractive appearance. It is 
necessary to stress that any imperfection of the body can 
influence the perceived quality of life much more than 
the visible symptoms of the disease. Women are afraid 
of losing their attractiveness, feel afraid of being socially 
rejected, especially when their main activity is focused 
on building relationships with other people. Similar 
differences between genders were observed by many 
researchers in different areas as the authors concluded 
that the impaired quality of life in women reflects the 
gender-related differences that are also shown in the 
general population and they are related to the higher 
prevalence of trait anxiety and depressive symptoms 
in women (16-18). This result was disagreeing with the 
study which reported that statistical analyses showed 
no difference between men and women on quality of 
life (11). Other results showed few gender differences 
in the satisfaction with specific life domains where the 
participants experience more anxiety and depression 
symptoms as well phobic fears in comparison to general 
population (19).

The result of present study indicated a strong 
relationship between quality of life and psychological 
distress among dental students, which was consistent with 
previous articles (20-22). Generally, physical problems are 
the most frequent co-occurring disorders among dental 
students because of unhealthy life style. This implies the 
importance of the reintegration of people with mental 
illness into society, as was emphasized in a previous study 

(23,24). The final models showed that perceived physical 
problems also had negative associations with three 
domains of the WHOQOL-BREF. This is comparable 
with the findings of a previous Asian study(25). 

Conclusion

Physical pain and psychological discomfort were 
the most frequently reported variables that impact on 
quality of life. The smoking status was the strongest 
factors associated with low quality of life. 

Ethical Clearance: The Research Ethical 
Committee at scientific research by ethical approval of 
both environmental and health and higher education and 
scientific research ministries in Iraq 

Conflict of Interest: The authors declare that they 
have no conflict of interest. 

Funding: Self-funding 

References

1. The WHOQOL Group. The World Health 
Organization Quality of Life assessment 
(WHOQOL): position paper from the World Health 
Organization. Soc. Sci. Med., 1995, 41, 1403.

2. Szabo, S The World Health Organization Quality 
of Life (WHOQOL) Assessment Instrument. 
In Quality of Life and Pharmaeconomics in 
Clinical Trials (2nd edition, Edited by Spilker B.). 
Lippincott-Raven Publishers, Philadelphia, New 
York, 1996.

3. O’Connor, R. Measuring quality of life in 
health. Edinburgh, United Kingdom: Churchill 
Livingstone, 2004.

4. Acharya, S.; Sangam, D.K. Oral health-related 
quality of life and its relationship with health locus 
of control among Indian dental university students. 
Eur. J. Dent. Educ. 2008, 12, 208–212.

5. Priya, H.; Sequeira, P.S.; Acharya, S.; Kumar, M. 
Oral health related quality of life among dental 
students in a private dental institution in India. J. 
Int. Soc. Prev. Community Dent. 2011, 1, 65–70.

6. Gonzales-Sullcahuaman, J.A.; Ferreira, F.M.; 
de Menezes, J.V.; Paiva, S.M.; Fraiz, F.C. Oral 
health-related quality of life among Brazilian 
dental students. Acta Odontol. Latinoam. 2013, 26, 
76–83.

7. Ubel, P. A., Loewenstein, G., & Jepson, C. 
Whose quality of life? A commentary exploring 
discrepancies between health state evaluations of 
patients and the general public. Quality of Life 
Research, 2003, 12(6), 599-607.

8. Phillips C. What is a QALY? London: Hayward 
Medical Communications, 2009. 

9. McCrae R, Costa PT, De Lima MP, Simoes A; 
Ostendorf F, Angleitner A et al. Age Differences in 



Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4      2195

Personality Across the Adult Life Span: Parallels in 
Five Cultures. Developmental Psychology, 1999; 
35 (2): 466–477.

10. Roberts BW, DelVecchio WF. The Rank-Order 
Consistency of Personality Traits from Childhood 
to Old Age: A Quantitative Review of Longitudinal 
Studies. Psychological Bulletin, 2000; 126 (1): 
3–25.

11. Mercier C1, Péladeau N, Tempier R. Age, gender 
and quality of life. Community Ment Health J. 1998 
Oct; 34(5):487-500.

12. Monika Szkultecka-Dębek, Mariola DrozD, 
Marta beM. The quality of life perception by 
gender and place of residence during assessment 
of thrombocytopenia impact on patients’ daily 
activities using TSIDAV vignette. Medical 
University of Lublin. Pol J Public Health 
2017;127(1): 24-27 

13. Goldenberg M1, Danovitch I, IsHak WW. Quality 
of life and smoking. Banner Good Samaritan 
Medical Center, Phoenix, Arizona. Am J Addict. 
2014 Nov-Dec; 23(6):540-62. 

14. Mulder I, Tijhuis M, Smit HA, Kromhout D. 
Smoking cessation and quality of life: the effect of 
amount of smoking and time since quitting. Prev 
Med. 2001; 33(6):653-60. 

15. Castro MG, Oliveira MS, Moraes JFD, Miguel 
AC, Araujo RB. Qualidade de vida e gravidade da 
dependência de tabaco. Rev Psiquiatr Clín. 2007; 
34(2):61-7. 

16. Vázquez I, Valderrábano F, Fort I, et al. Differences 
in health-related quality of life between male and 
female hemodialysis patients. Nefrol. 2004; 24 
(2):167-78.

17. Robert SA, Cherepanov D, Palta M, Dunham NC, 
Feeny D, Fryback DG. Socioeconomic status and 
age variations in health-related quality of life: 
Results from the national health measurement 
study. The Journals of Gerontology Series B: 

Psychological Sciences and Social Sciences. 2009; 
64B (3):378–389. 

18. Dasha Cherepanov, Mari Palta, Dennis G. Fryback, 
and Stephanie A. Robert. Gender differences in 
health-related quality-of-life are partly explained 
by sociodemographic and socioeconomic variation 
between adult men and women in the US: evidence 
from four US nationally representative data sets. 
Qual Life Res. 2010 Oct; 19(8): 1115–1124.

19. Palijan TZ1, Kovacević D, Koić E, Ruzić K, 
Dervinja F. The impact of psoriasis on the quality 
of life and psychological characteristics of persons 
suffering from psoriasis. 2011 Sep; 35 Suppl 2:81-
5.

20. De Maeyer J, Vanderplasschen W, Broekaert E. 
Quality of life among opiate-dependent individuals: 
A review of the literature. International Journal on 
Drug Policy. 2010; 21(5):364–380.

21. Jassam M, Abed Marzook A, Abdul raheem Y. 
Quality of Life among People Survived from 
Terroristic Explosions: A Retrospective Cohort 
Study KCMJ, 2014; 10(1): 56-61 65.

22. Saadoon NY. Evaluation of Adolescents’ Quality of 
life in Hilla City. Iraqi National Journal of Nursing 
Specialties, 2017, Vol. 30 (1).

23. Smith R, Rossetto K, Peterson BL. A meta-analysis 
of disclosure of one’s HIV-positive status, stigma 
and social support. AIDS care. 2008; 20(10):1266–
1275. 

24. Lv Y, Wolf A, Wang X. Experienced stigma and 
self-stigma in Chinese patients with schizophrenia. 
General Hospital Psychiatry. 2013; 35(1):83–88.

25. Iskandar S, van Crevel R, Hidayat T, Siregar IM, 
Achmad TH, van der Ven AJ, De Jong CA. Severity 
of psychiatric and physical problems is associated 
with lower quality of life in methadone patients in 
Indonesia. American Journal on Addictions. 2013; 
22(5):425–431.



2196      Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4

Investigation Study of Human Spermatozoa Proteome

Morteta H. Al-Medhtiy1,2, Hutheyfa Al-Salih1, Hazem Almhanna1, Ahmed H. Al-Dabhawi1

1Faculty of Veterinary Medicine, University of Kufa, Al-Najaf, Iraq, 2Department of Biochemistry, Institute of 
Integrative Biology, University of Liverpool, Liverpool, United Kingdom 

Abstract

The current study has been conducted on health human sperm to identify the different types of amino acids 
and entire proteins of sperm. Two methods have been applied to characterise of human sperm, firstly extract 
lysate of sperm, then digest and run it in mass spectrometry, secondly, total sperm lysate was run in SDS 
page gel and bands were stained with coomassie, then band was cut and digest to extract of whole amino 
acids and also was run in mass spectrometry. Result revealed that sperm have several proteins, which were 
involved with different binding proteins, soluble proteins, and glycoproteins, transmembrane proteins.

Current result was displayed that mass spectrometry can be used to recognise data of proteins of sperm 
and detected types of it. This technique was applied on whole lysate and gel bands of sperm and created 
database of sperm proteins which can be investigated and consider more interesting for researchers. This 
study is concluded that human sperm have important transmembrane, enzymes, glycosylated proteins, 
glycoproteins and uncharacterised proteins which might be answered many theoretical aspects of biological 
and biochemical sperm migrations before and after fertilization.

Keywords: sperm, SDS page, mass spectrometry, glycoproteins, transmembrane, uncharacterised proteins. 

Introduction 

The male reproductive is consisted of left and 
right testis, epididymis, vas deferens which is received 
products of accessory glands and joined into urethral 
part of urethra in the penis external male organ(1,2,3) .

Testes are surrounded by skin, then serous layer and 
tunica albuginea that extended into parenchyma of testis 
and divided it into incompletes lobules and constitutes 
many septa and mediastinum of testis (4). Internally, 
testis is consisted of coiled tubules is called convoluted 
seminiferous tubules that is contained the germinal 
epithelium of sperm and connected to epididymis via 
efferent ductuli (6).

In addition, it has special cells is called interstitial 
cells(leydig) that produce testosterone hormone, this 

hormone is responsible for development of sperm and 
secondary growth of male (7,8). 

Sperms undergo different stages of development 
before maturing, and these stages continue after liberated 
sperm into lumen of seminiferous tubules (9,10,11).

Furthermore, sperm will undertake remodelling 
and biochemical changes in the epididymis, resulting 
acquired it the motility, and sperms become able to 
be a motile(12,13) also head of sperm would obtained 
specific β-defensin protein that support sperm in the 
motility, maturation and antimicrobial activity and it is 
essential of fertility(14,15,16). The sperm are surrounded 
by plasma membrane which constitutes with glycocalyx, 
and carbohydrates such as sialic acid which consist the 
major sugar of sperm (17,18) these carbohydrates would be 
mediated and reacted with the female reproductive tract 
during capacitation process of sperm and also during 
reservoir of sperm in uterine tube before fertilizations 

(19,20).
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Moreover, there are different putative recognition 
protein could play a role in sperm motility and 
fertilizations (21). For example beta-defensin family are 
expressed and coated sperm which might be protected 
it as antibacterial factor and might be involved in sperm 
capacitation to prepare sperm for fertility(14,22,23), more 
protein were identified on sperm included Siglecs 
family which could be mediated sperm activity 
before fertilizations and may be regulated the internal 
environment for sperm(17). Therefore, many recent 
studies are interested in characterization of proteins of 
sperm to investigate more about transmembrane proteins 
activity of sperm in relations with female reproductive 
tract. Proteomic studies were applied on whole lysate of 
sperm in different ways to detect the total proteins of it 
and understand it functions(24,25). 

The overall aim of this study is to conduct 
a comprehensive characterisation of proteins of 
human sperm and created database of human sperm. 
Additionally, the behaviour proteomic analysis on whole 
lysates of sperm combine to electrophoresis of human 
sperm lysates to augment previous studies. 

Material and Methods

Human Semen 

Straws of semen from three donors obtained from 
Cryos Ltd. were used (numbers 5469-17, 5549-238 and 
3825-40). Each straw contained approximately 1X108 
sperm in 500 µl of extender. 

Gel formulation 

Briefly, Bio-Rad protocol was used for making gel(26). 
The resolving gel (10% acrylamide/bisacrylamide). All 
solutions were mixed in order in a 15 ml Falcon tube, 
then mixed well after the TEMED was added and poured 

between the 0.75mm gap between the thick and thin 
glass plates, it was left for 25 minutes to solidify. The 
Stacking Gel (4% acrylamide/bisacrylamide) was made 
by mixing the reagents. A comb to create appropriate 
well volumes was inserted between the plates before 
pouring the stacking gel on top of the resolving gel. 

Tissues lysis buffer 

The Tissue Lysis buffer was made and before use one 
tablet of protease inhibitor (Roche cat no. 11836170001) 
was added per 10 ml of lysis buffer. It could then be 
stored at 4oC for up to two weeks. 

Preparation of samples 

Two different methods were used for preparation 
peptides acid of human sperm. These were applied on 
semen of bovine (27). Preparation of lysates of human 
had followed the protocol of(28). The samples were then 
ready for injection into the Mass spectral machine by 
Mass Spec machine (FT-ICR/Orbitrap) in the Conway 
institute. University College Dublin. 

Micro BCA Assay Quantitation of Protein in human 
sperm

The Micro BCA Protein Assay Kit (Pierce product 
code #23235) was used to quantitate the protein in 
Human Sperm. 

Coomassie Staining Solution

The whole lysate of human sperm was loaded on 
SDS-PAGE gels, and after migrated of sperm proteins, 
the gels were stained by Coomassie Blue Staining 
(Brilliant Blue). After that destain for Coomassie stain 
solution was used to remove the excess the stain. The 
banded of proteins were stained with blue and cut 
carefully as cubes and digest to extract amino acids (27)
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Figure (1): False discovery rate (FDR) curve. X axis is the number of peptide-spectrum matches (PSM) 
being kept. Y axis is the corresponding FDR. 

Figure (2): SM score distribution. (a) Distribution of PEAKS peptide score; (b) Scatterplot of PEAKS 
peptide score versus precursor mass error. 

 

Figure (3): De novo result validation. 
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Figure (4): Precursor mass error of peptide-spectrum matches (PSM) in filtered result. Distribution of 
precursor mass error in ppm. 

 

Table (1): Statistics of filtered result.

Peptide-Spectrum Matches 54301

Peptide Sequences 26781

Protein Groups 2994

Proteins 4576

Result and Discussion 

Our results shown that sperm has many different 
proteins in sperm including those involved in 
membranes, glycoproteins, non-glycosylated proteins 
and different enzymes in human. Briefly, samples were 
prepared in two ways, the first was using cubes cut from 
10% SDS polyacrylamide gels containing lysate of 
sperm samples, where proteins were trypsin digested in 
situ with Promega™ Trypsin Gold, Mass Spectrometry 
Grade product (Manufacturer:  Promega™ V5280) then 
extracted from the gel for analysis. The peptides from 
the digest were resuspended in buffer and run in the 
Mass Spec machine (FT-ICR/Orbitrap)(28), the second 
method used whole lysates of sperm which were directly 

digested by trypsin (Manufacturer:  Promega™ V5280), 
then run in the Mass Spec, with a minimum of three 
replicates being used for each sample. The data obtained 
was analysed by Peak7 studio software (29).

The results of both ways were detected different 
types and various proteins of sperm; however, the 
electrophoresis method was given better isolated and 
identifications of proteins. Also sliced of gel or band 
was more efficiency to recognise more proteins compare 
to the whole lysate. All biological replications of whole 
lysate and electrophoresis methods were combined and 
data was analysed. Proteomic of human sperm revealed 
that there are about 26781 peptide sequences, 2994 
protein groups and 4576 proteins, Table (1). Figure 
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(1,2,3, and 4).

In this result, the major important proteins were 
selected which are included with constituents of 
human sperm as the following: Uncharacterized 
proteins: 44, Binding proteins: 187, Synthase proteins 
(enzyme): 68, Actinin: 9, Calcium Binding Proteins: 60, 
Transmembrane Proteins: 80, Mucin: 18, Galectin: 6, 
Beta-Defensin Protein: 8, Glycoproteins: 15, Myosin: 
76, Actin: 13 (supplementary1).

Mass spectral analysis is one strategy that used in 
proteomic studies which identifies the relative abundance 
of amino acids and proteins by measuring deconvoluted 
overlapping peptide HPLC peaks to provide relative 
quantitation based on peak areas(30), It has been used to 
detect relative expression of proteins that characterise 
different diseases or to identify specific proteins in 
biological samples(31,32,33). These studies suggest that it 
is feasible to use mass spectrometry to identify proteins 
on human sperm. Several proteomic and transcriptomic 
studies of human and bovine sperm have already been 
conducted, and have identified different types of proteins 
which were displayed also different types of important 
proteins such as free proteins, transmembrane proteins, 
glycoproteins and enzymes, as well proteins related to 
immune system in human sperm(34,35,36),which were 
confirmed our finding in current study. Interestingly, 
our proteomic results provided evidence for identified 
many thousands of proteomic sperm with other studies 
that have been detected in proteomics studies, and 
could be used to diagnose the disease and fertility by 
identified normal proteins of sperm(37,38) . Our result 
identified from the analysis of the data from the mass 
spectral profiles that sperm surrounded by different 
types of transmembrane of protein which might be 
involve in glycosylation process of sperm during 
passage it via cervix and uterus and reservoir in uterine 
tube before meeting the ovum and fertilizations and 
are glycosylated and considered as glycoproteins(39 

40,41), therefore It might be necessary to use a number 
of different proteomic methods to profile all of the 
proteins in human sperm, because mass spectrometry of 
glycoproteins is limited by technical issues due to the 
considerably larger differences and diverse chemical 
properties of individual glycoproteins(42, 43). There are 
many complicated reasons which can preclude accuracy 
in the analysis of glycoproteins in biological samples 

using mass spectroscopy especially in the case of 
proteins with low abundance (44). In conclusions, human 
sperm has large several proteins which can play a huge 
role in sperm motility, reservoir, internal regulation 
environment of spermatozoa, immune suppression of 
female reproductive tract and finally fertilisations. 
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Abstract

This study aimed to study the serum measurement of clinical value of type II collagen (CTX-II) in syndrome 
of polycystic ovary in women and indicter as osteoarthritis disease marker analyzed in future levels with 
a recent available immune enzyme-linked sorbent assay (ELISA) kit. For increasing sensitivity test, the 
protocol was modified. Levels of CTX-II increased significantly as well total protein, while decrease vitamin 
D and difference in lipid profile were practical between the patients compared with healthy women’s. The 
obtained results suggested the monitoring interest of the serum CTX-II for the OA development in patients 
of polycystic ovary syndrome in women and the relevance of the analysis of multiple time point for this 
biomarker. 
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Introduction 

Syndrome of polycystic ovary (PCOS) is a hard 
condition with characteristics of prominent levels of 
androgen, irregularities of menstrual and/or small cysts 
on either ovaries or both (1). This disorder might be of 
ovaries morphological polycystic or hyper androgenemia 
predominantly biochemical. Hyper androgenism, is a 
PCOS clinical hallmark result of inhibition of follicular 
progression, ovaries microcysts, , changes in menstrual 
and ovulation (2). Investigations proposed that (5% to 
10%) females of age 18 - 44 years are PCOS affected, 
rendering it the most well-known abnormality of 
endocrine among females of reproductive age in U.S.A. 
(3). Women looking for assistance from professionals in 
health care to address issues of excessive hair growth, 
obesity, acne, infertility, and amenorrhea most of the 
times receive a PCOS diagnosis and have cancer of 
endometrial at higher rates, TIIDM, dyslipidemia and 
cardiovascular disease (4). 

PCOS pathophysiology involves defects primary in 
insulin secretion and action, ovarian function, and the 
hypothalamic–pituitary axis. Although the unknown 
cause of PCOS, PCOS has been connected to obesity 
and insulin resistance (5).There are 3 most well-known 
elements with PCOS associated i.e. irregularities of 
ovulation, androgen levels enhancement, and problems 
of cystic ovaries with elevated androgen levels and 
ovulation take place in most PCOS women (24, 26). 
Furthermore, alopecia, hirsutism, and acne are directly 
associated with elevation levels of androgen and the 
ovaries prevalence of polycystic on pelvic ultrasound 
more than 70% in PCOS patients (6).

After diagnosing PCOS, investigations prove that 
patients over 50% have diabetes or pre-diabetes, and there 
is risk increasing of hypertension, myocardial infarction 
(MI), dyslipidemia, osteoarthritis sleep apnea, anxiety, 
depression, and endometrial cancer. Furthermore, 
PCOS pregnant women should be noticed for increasing 
miscarriage rates, pre-eclampsia, premature delivery, 
and gestational diabetes (7). Osteoarthritis defined as a 
disease with developing articulate cartilage destruction 
and by changes pathologically in the subchondral bone 
and synovial membrane . OA, the destruction will result 
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in losing the 2 major components, type II collagen 
and proteoglycans, rendering them choice markers in 
determining metabolism of cartilage (8). Peptide of C-telo 
of collagen type II (CTX-II) is marker most studied 
(9). Increasing levels were documented in OA patients 
in comparison to subjects of asymptomatic or without 
OA signs (10). A significant association have shown 
between CTXII concentration and OA radiographic 
development (11).The goal of this investigation was to 
study the serum measurement of clinical value of CTX-
II in polycystic ovary syndrome patients and correlated 
with physiological assessment that give indicator to 
development of Osteoarthritis in future. 

Methodology 

Serum specimen was collected from patient with 
infertile Polycystic Ovary patients (n = 45) and healthy 
patient (n=45) at AL-Sader laboratory of Medical city in 
Najaf Province, AL-Najaf Health Directorate / Ministry 
of Health /Iraq. The average of the patient’s age was 
(32.81±51) years. All reagents and specimens should be 
at a temperature of room before use. Reagents mixed in 
soft way with no foaming. No interruption should take 
place once the protocol started Tests of biochemical were 
performed at Biology laboratories. in this study was CTX-
II protein (MBS2507692), vitamin D3 (MBS773966) , 
HDL (MBS170439) , VLDL(MBS265004), total protein 

(MBS2540455) and LDL (MBS162140) My Bio Source 
Company USA in Origin . 

Statistical Analysis

Statistical analyses of all result were carried out 
by the help of Graphpad prism version 5) software 
statistical package using t-test (with p value at level of 
significant less than 0.05) to compare values of result 
between groups . 

Results

The result show an increase of significant for protein 
of collagen matrix Type II figure( 1) in patient with 
Polycystic Ovary(mean± Std. Error 3.98+0.67) compare 
control group (mean± Std. Error 2.62+0.71) which that 
may be cause by the extracellular adhesion molecule 
is soluble from the cartilage surface component. 
Enable the binding of cartilage cells to type II collagen 
in the absence of serum, thereby increasing protein 
externally, we conclude that direct interaction between 
cartilage cells and type II collagen occurs through other 
adhesion mechanisms of cell surface proteoglycans 
such as membrane-bound heparin sulfate in progressive 
age (12). Few studies revealed a significant relation 
between concentration of CTXII and OA radiographic 
development (13). Recently, urinary levels predictive 
value of CTX-II for cartilage losing was assessed 
through MRI (14).
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Figure 1: levels of Type II protein collagen matrix protein in patients comparison to Healthy group 
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These results was show a decrease of vitamin D3 
in patient with Polycystic Ovary (mean± Std. Error 
12.5±0.17) compare control group (mean± Std. Error 
24.4±0.91) figure (2), Probably Vitamin D deficiency 
may be associated with populations with extensive 
skin coverage, especially in women in Iraq. There is 
a large body of proof the importance of vitamin D in 
reproductive function because VDRs have been detected 
in placenta, the endometrium and ovary (15). Deficiency 
of Vitamin D is associated with deregulation of Ca, 
which participates in the follicular arrest development 
in PCOS women resulting in dysfunction fertility and 

menstrual (16). Some study on PCOS women with and 
undergoing fertilization in vitro (IVF), they found 
that the women who achieved pregnancy exhibited 
significantly higher levels of follicular fluid of 25(OH)
D and each ng/ml elevate in follicular fluid 25(OH)D 
elevated the likelihood for pregnancy achievement by 7% 
(17). Moreover, deficiency of 25(OH)D was related with 
rates of lower development for pregnancy and follicle 
after clomiphene-citrate stimulation in PCOS women, 
suggesting a possible vitamin D supplementation role 
in PCOS infertile women who undergo stimulation of 
ovarian (18).
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Figure 2: levels of vitamin D3 in patients comparison to Healthy group 

These results was show a increase of total protein 
in patient with Polycystic Ovary (mean± Std. Error 
8.01±1.34) compare control group (mean± Std. Error 
6.65±0.98) figure (3), Probably by understanding the 
general proteins alterations not only of advantage for 
PCOS pathogenesis mechanism elucidating, but also 
easing for discovering the specific biomarkers and 
sensitive that are closely linked to diseases. Proteins 

quantitative analysis in serum with array protein provides 
useful data for clinical practicing i.e. individualized 
treatment and accurate medical that is according to 
protein screening. Five hundred proteins were examined 
by array of protein in samples of serum collected from 
rectal cancer where the OPG expression of was elevated 
which was associated with the patients survival of rectal 
cancer after chemotherapy (19).
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Figure 3: levels of total protein in patients comparison to standard group 

The results revealed an increasing levels of significant in LDL level in patient with polycystic (mean± Std. Error 
118±0.64) ; control group (mean± Std. Error 44.4±0.26) figure(4), also The result show decrease significant level in 
HDL level in patient polycystic (mean± Std. Error 39.4±1.14) ; control group (mean± Std. Error 49.4±2.41) figure 
(5),suggests that the level of LDL, HDL, insulin, glucose, apolipo protein A1, and lipoprotein a, in female with and 
without PCOS do not show any significant differences (20). Similarly, Jahanfar et al., in a study aimed at evaluating 
the genetic and environmental factors affecting lipids among twins, found no significant difference (21) .The research 
concluded that the serum CTX-II in women with PCOS may appear to have symptoms of Osteoarthritis and thus it is 
considered to be a vital reliable evidence in the news of the occurrence of this disease in PCOS women. 
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Figure 4: levels of LDL in patients comparison to Healthy group 
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Figure 5: levels of HDL in patients comparison to Healthy group 

Results proved a significant enhancement of 
VLDL level in patient (mean± Std. Error 29±2.34) ; 
control group (mean± Std. Error 20±2.64) figure(6) , 
Disturbances in metabolic are famous clinical syndrome 
characters, especially, dyslipidemia which is very well-
known abnormality metabolic in PCOS female with a 
prevalence of up to 70% (22,23). Resistance of insulin 
is a key PCOS pathophysiology and dyslipidemia in 
PCOS women may be therefore in accordance with that 
detected in the insulin resistant case: decreasing levels of 
apolipoprotein (Apo) A-I, and high-density lipoprotein-
cholesterol (HDL-C), and increased levels of ApoB, 
triglycerides (TG) and very low-density lipoprotein(24, 

25, 26).
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Conclusion

The research has a goal of examining the clinical 
value of the serum which was measured type II collagen 
(CTX-II) in the Polycystic ovary syndrome in the women 
and indicter as a marker of the (OA)disease of future 
levels. An important percentage increased in CTX-II 
levels , and the total protein but a decrease occurred in 
vitamin D and with a change in lipid profile which was 
in practical status between the patients compared with 
healthy women. 
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Abstract

Obesity is a medical condition in which excess body fat has accumulated to an extent that it may have a 
negative effect on health. The current study aimed to study the correlation between resistin and Tumor 
Necrosis Factors-alpha (TNF-α) in Obese Iraqi women. The group of patients contain twenty five women 
with Obesity and apparently thirty healthy women were present as a control group. Estimation of sera 
resistin and Tumor Necrosis Factors-alpha (TNF-α ) were done by using “enzyme-linked immunosorbent 
assay” (ELISA). Sera levels of resistin was increase significantly in women with obesity group compared 
with control group (p<0.01). Also the results show positive correlation between Tumor Necrosis Factors-
alpha (TNF-α and resistin. In women with obesity, depending on present findings, resistin is implicated in 
pathogenesis of obesity related with Tumor Necrosis Factors-alpha (TNF-α ) . 
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Introduction

The obese often caused by multiple causes, such as 
hereditary and behavioral factors, therefore treatment, 
it needs more than one dietary change .The behavioral 
changes such as walking, exercise and seeking expert 
advice from specialists, can at time use nutritional 
supplements to help an obese patient overcome them(1).

Obesity and overweight contribute greatly to 
many health problems. Both conditions increase the 
body’s risk of developing many diseases such as: 
type 2 diabetes, prostate and colon cancer(2) as well 
as gout, hypertension, heart disease ( CVA, heart 
failure, myocardial infarction), gallbladder disease and 
Pickwickian syndrome (3).

The body mass index is a link between height and 
body weight. The length is measured in square meters 

(m2) and the weight is measured in kilograms (kg). This 
is because the mass index shows the body weight in 
relation to height, as it is strongly related to the total fat 
content in the body(4).

Although the mechanism is not yet clear, it is 
generally recognized that obesity is an important risk 
factor for insulin resistance. It has become known that 
the adipose tissue is one of the endocrine glands as it 
secretes a group of hormones such as resistin, which is 
a cytokine that is mainly expressed by the adipocytes 
and its work is antagonizes to the action of the hormone 
insulin (5).

There are many research and reports that dealt with 
and discussed the relationship of the three together 
(insulin resistance and obesity with resistin, where new 
reports mentioned that one of the causes of impairing 
insulin action in the production of hepatic glucose is 
resistin, and in particular it inhibits skeletal muscles 
from absorbing glucose by GIUT-4(6).

DOI Number: 10.37506/ijfmt.v14i4.11879
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Tumor necrosis factor are lymphokines that present 
in two forms (a or b) : In the body they have the ability 
of causing hemorrhagic necrosis of specific tumor cells, 
but not affecting normal cells. And TNF-αalso has 
important effects on human body like lipid and glucose 
metabolism(7). 

Some recent studies have reported that (TNF-α) is 
expressed in adipose tissue . It has been observed that 
this level of cytokine is elevated in obese people(8).

There is some evidence that TNF- α may stimulate 
insulin resistance. Consequently, he may be responsible, 
if only partially, for disorders of the metabolism of fats 
and glucose. Which is associated with type 2 diabetes 
mellitus and obesity. There are many studies showing 
that TNF- α directly interferes with the early steps in the 
insulin signaling pathway(9).

There are many studies that examined the levels 
of resistin and Tumor Necrosis Factors-alpha (TNF-α 
) in obese women. in the present research are studying 
the correlation between resistance and Tumor Necrosis 
Factors-alpha (TNF-α ) in Iraqi obese women.

Materials and Methods

The current study included (25) women with obesity 
as the first group, with the mean age ± SD for patients 
(22.44±3.2). The obese women were interviewed using 
a structured questionnaire to determine the smoking 
women and also take other information like their Medical 
history ,family history and surgical history. All women 
were collected from Babylon maternity and pediatric 
teaching hospital in Hilla city.

The second group is the control group and it contains 
30 women who appear to be in good health, with the 
mean age ± SD (23.34 ± 2.95). We were excluded in 
both groups all the women with chronic diseases such 
as diabetes and blood pressure, as well as we excluding 
women smokers.

All females (patients or control) are assessed the 
status of obesity by body mass index (BMI).

In this study, use SSPS version 18 to complete the 
statistical analysis. The results were expressed by the 
Student’s F-test and Pearson correlation analysis. P 
values less than 0.05 is considered significant.

Results and Discussion

Obesity is a special medical condition resulting from 
the accumulation of fat in the body, which leads to an 
increase in body weight and thus affects the health of the 
body. In this case, the doctor diagnoses the condition that 
the person suffers from obesity. Usually the doctor uses 
the BMI as an evaluation tool. If it is high, the person 
suffers from an increase in weight relative to his age and 
height. This value combines height and weight(10).

The BMI between 29 and 25 indicates that a person 
suffers from an increase in weight, either if the value of 
the BMI increases from 30 or more, so that indicates that 
the person suffers from obesity(11).

Table 1 shows a significantly increase in the 
concentration of resistin in serum of women with obesity 
group by comparison with control group (p>0.01). 

The present study agrees with the study of Degawa-
Yamauchi M,(12) who found that increase in Serum 
Resistin Protein Is Increased in obese women. 

Resistin is an adiponectin, so it is believed that 
it is excreted or released in large quantities from 
macrophages, and this leads to stimulation of the 
production of inflammatory cytokines in human adipose 
tissue(13).

There are many previous studies, including a study 
by Lockyer, where it was suggested that the hormone 
resistin plays an important role in overweight and obese 
cases, as well as it plays as a connection between obesity 
and resistin (14).

At the same time, there are other studies and 
research that indicate a relationship between obesity and 
insulin resistin. Also, high levels of insulin resistin are 
also observed in obese women who are obese(15).

The present study agrees with the study of 
Hotamisligil G.S.(16) who found that increase TNF –
alpha Is Increased in obese women. Through its obesity-
related overexpression in adipose tissue

The present study shows in Table 2, a significant 
correlation between the resistin and TNF –alpha in two 
different groups.
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Table 1 : Biochemical parameters of Obesity and control groups.

P values
Control

n=30 

obese group
 

 n= 25
Parameter

P <0.01 (7.26±1.326)
(5.33-9.9)

(16.45±2.106)
(14.2-20.5)

Resistin ng/ml
Mean± SD

Range

P <0.05
10.92 ±2.439

(8.4-16.5 (
23.95±1.94
(20.2-27 )

TNF -alpha pg/ml 
Mean± SD

Range

P <0.0521.87 ±1.350
(19.5-24)

34.9±1.4
(31.6-39.2)

BMI
Mean± SD

Range 

Table (2): Pearson’s correlation between resistin and TNF alpha the levels of in different groups (n= 55) 

 parameters Obese group  control

resistin vs T NF

 R  p  r  p

0.969 0.01 0.44 0.05

Significant = P< 0.05 high significant = P< 0.01 

Conclusion

Depending on this study findings, which inspire 
us that resistin is participate in pathogenesis of obese 
related with TNF -alpha. 
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Abstract

Pleurotus eryngii, a type of edible mushroom that exhibit various pharmacological properties, including 
antioxidant and anticancer effects. In the present study, extracted β-glucan from the P. eryngii was tested as 
an antioxidant and anti-tumor factor. β-glucan was extracted and analyzed by HPLC and FT-IR. Analytical 
results showed more than 90% similarity in chemical structure and purity. Potential antioxidant activity of 
β-glucan was examined using 2, 2-diphenyl-1-picrylhydrazyl (DPPH) and compared with ascorbic acid. 
β-glucan confirmed a potential scavenging activity. The anticancer activity of the β-glucan was assessed 
using different concentrations (6.25 to 400 µg mL-1) on MCF-7 and HepG2 cell lines. P. eryngii β-glucan 
exerted a dose-dependent reduction in MCF-7 and HepG2 cell viability with an IC50 of 280.00 and 539.5 
µg mL-1, respectively. At the same time, no significant effect was recorded on normal cell line WRL 68. The 
obtained results are expected that could be used to develop P. eryngii β-glucan as an antitumor drug. 

Keywords: MTT, pleurotus eryngii, Cytotoxicity, β-glucan, Antioxidant, MCF-7, HepG2 

Corresponding Author
Ali Z. Al-Saffar
ali.btc80@gmail.com

Introduction

Mushrooms have attracted a great deal of interest in 
many areas of food and bio-pharmaceutical research and 
are well known for their nutritional and medicinal values 
(1). Several major components with immunomodulatory 
and/or antitumor activity have been isolated from 
mushrooms. These include mainly polysaccharides, such 
as β-glucans, polysaccharo-peptides, polysaccharide-
protein conjugates, and proteins. β-glucans have a wide 
range of biological activities. Mushroom β-glucan 
polysaccharides are fibers that mostly present as 
linear and branched chains with different types of 
glycosidic linkages, such as (1-3), (1-6)- β-glucans and 
(1-3)-α-glucans, others are heteroglycans containing 
glucuronic acid, xylose, galactose, mannose, arabinose 
or ribose (2). 

Pleurotus eryngii is an edible mushroom, considered 
to be a health food not only for low fat and calories but 

also being rich in amino acids, vitamins, and dietary 
fiber (3). In addition, β-glucans of P. eryngii received 
an increasing interest for its bioactive properties 
including antitumor, immunomodulator, antioxidant and 
antiallergic activities. Studies have indicated that the 
polysaccharides isolated from P. eryngii were mostly 
β-glucans, which exhibited potential activities (4). 

Chemically, β-glucans are heterogeneous, non-
starch polysaccharides, which form the structural 
compounds of the cell wall of certain microorganisms, 
including yeast and algae, mushrooms, and grains, such 
as oats and wheat. β-glucans may be insoluble or soluble. 
Insoluble β-glucans fibers consist of β-(1-3/1-4)-D-
linked glucose units, whereas soluble viscous β-glucans 
fibers consist of β-(1-3)/1-6)-D-linked glucose (5).

Many chemical compounds identified as specific 
agents for inhibiting cancer cell proliferation were also 
showed significant toxicity toward normal cells, as well 
as their side effects. Many potential anticancer drugs 
have considerable side effects (6). Therefore, discovery 
of new safer drugs with potential activity against tumor 
has become an important goal of research in biomedical 
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sciences. Polysaccharides from mushroom sources 
can stimulate immune cells, including macrophages, 
granulocytes, nature killer cells and monocytes to trigger 
cytokine production and thus stimulating the immune 
system (7). 

In same point, this study was conducted first to 
extract β-glucans from P. eryngii, and evaluate the 
cytotoxic activity of the extracted β-glucan against tumor 
cell lines HepG2 and MCf-7, as approach in developing 
a mushroom polysaccharides to use either individually 
or in combination with medicinal drugs combination in 
cancer treatment. 

Materials and Methods

Mushroom strain

Pleurotus eryngii strain was kindly provided and 
authenticated by Dr. Ahmed A. Kareem, Department 
of Organic Farming, Ministry of Agriculture, Baghdad, 
Iraq. 

β-Glucan Extraction from P. eryngii

β-glucan was extracted using a water extraction 
method (8). In brief: dried fruit bodies of P. eryngii were 
powdered. The powder was mixed with ddH2O in ratio 
of 1:20 (wt/v). The pH of the mixture was adjusted to 7.0 
using 20% Na2Co3. Mixture heated to 90°C for 6 h with 
shaking (100 rpm). After heating process, the mixture 
was centrifuged at 8000 rpm for 10 min at 4°C. The 
pellet was discarded, and the supernatant was transferred 
to new container and the pH was further adjusted to 4.5 
using 2M HCl. The solution was centrifuged at 8000 
rpm for 30 min at 4°C. Pellet which contained proteins 
was discarded and supernatant was mixed with absolute 
ethanol in a ratio of 1:1 and left for 12 h at 4°C to 
precipitate the beta-glucan. The mixture was centrifuged 
at 3000 rpm for 10 min at 4°C. Finally, the pellet was 
homogenized with absolute ethanol and then oven-dried 
at 60°C.

β-Glucan Analysis by High Performance Liquid 
Chromatography (HPLC) 

The samples and standard were analyzed by HPLC 
(SYKAM, Germany) supplied with S2100 quaternary 
gradient pump and fluorescence detector RF-20A 
(UV280). The condition analysis of β-glucan; mobile 

phase: dH2O and orthophosphoric acid (90:10 v/v); 
column: C18–ODS (25 cm x 4.6 mm); Flow rate = 0.7 
mL min-1. Preparation of sample: 1 mg dissolved in 
25 mL dH2O and then 20 µL was injected into HPLC 
column for analysis. The separation occurred on liquid 
chromatography and, the eluted peaks were monitored 
by UV-Vis 10 A-SPD spectrophotometer.

FT-IR (Fourier Transformed Infrared) Analysis

The chemical structure of β-glucan was analyzed 
using FT-IR spectrometry (Shimadzu IR Prestige-21– 
Japan). The FTIR spectrum was utilized to detect the 
functional groups of glucan structure compared with 
the standard. This was done under FT-IR spectrometry 
in wavelength range 4000-400 cm-1 and at a resolution 
of 8 cm-1. This test involved mixing an equal volume 
of glucan sample and standard (2 mg) with potassium 
bromide (KBr) (100 mg), then grinding the mixture by 
special grinder until soft and fine powder obtained. The 
sample was loaded in target mold and analyzed (9).

Determination of Carbohydrate Content

Carbohydrate content was calculated by multiplying 
the reducing sugar content which was determined 
depending on Fehling’s reducing method (10). Briefly, 
10 g sample was mixed with 20 mL sulphuric acid 
(0.5 M). Reflux was then performed in a sand bath 
for 2.5 hours. The residue was washed after filtration 
(Whatman filter No. 1) with warm dH2O. The solution 
was then neutralized with Na2CO3 powder and the 
mixture’s volume was completed to 100 mL with 
dH2O. Titrations were performed using 5 mL Fehling’s 
solution (equal volumes of solution A and B) pipetted 
into a conical flask and aliquot of 5 mL dH2O was added. 
The solution was then boiled for 15 seconds. Methylene 
blue indicator (a few drops) was then titrated with the 
solution until the color changed from blue to green. The 
carbohydrate content was then calculated according to 
following equation:

Carbohydrate Content (%) = x 0.9% 

Where V = volume of sample solution (titration 
volume) and W = weight of powdered sample. 

Antioxidant Activity

Antioxidant activity of extracted β-glucan was 
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detected using DPPH (Sigma Aldrich, USA) for free 
radical scavenging assay (11). Scavenging potential 
of β-glucan against DPPH radicals was determined 
spectrophotometrically (Aquarius, Cecil, Italy). Colour 
change (from deep- violet to light- yellow) when DPPH 
reduced was measured at 517 nm. In our experiment, set 
of concentrations (12.5, 25, 50, 100 and 200 µg mL-1) 
were used. Ascorbic acid was used as positive control. 
The inhibition (%) of radicals by β-glucan was calculated 
according to the formula: 

Cytotoxicity Assay

Cell Culture and Maintenance

Human breast carcinoma cells (HepG2), human 
breast adenocarcinoma cells (MCF-7) and one non-
carcinogenic liver cell line (WRL68) were kindly 
provided from Biotechnology Research Center, Al-
Nahrain University. Cells were maintained and cultured 
in RPMI-1640 (Sigma Aldrich, USA) supplemented 
with 10% fetal bovine serum, 100 U mL-1 penicillin G 
and 100 µg mL-1 streptomycin. Cells (3 x 104 cell mL-

1) were seeded into tissue culture flasks and allowed to 
grow at approximately 80 to 90% confluence monolayer 
(24 to 48 h). Cultures were maintained at 37ºC in 
CO2 incubator with humidified atmosphere. Gentle 
trypsinization (50 mg mL-1 of trypsin) was used for 
harvesting the cells (12). 

MTT 

The cytotoxic effect of β-glucan against 
HepG2, MCF-7 and WRL68 was estimated using 
3-(4,5-Dimethylthyiazol-2-yl)-2,5-diphenyltetrazolium 
bromide (MTT) assay (13). Briefly, cells were cultured 
in 96-well plates and incubated until cells reach to 80% 
confluence. Medium was removed and 200 µL of different 
β-glucan concentrations (25 to 400 µg mL-1 RPMI-1640 
serum free medium) were added to the respective wells 
containing the cells. Wells with untreated cells were 
used as the negative control. After 24 h, 10 µL of MTT 
(Sigma Aldrich, USA) was added to each well. Plates 
were further incubated at 37ºC, 5% CO2 for 4 h. The 
medium was then carefully removed and 100 µL of 
dimethyl sulfoxide was added per well and incubated 
for 5 min. Absorbance at 540 nm was measured using 
an ELISA microplate reader. The percentage of viability 

(%) was calculated according to the following formula:

 Viability (%) = OD control − OD sample/OD 
Control ×100

Cytotoxicity of each sample was expressed as 
IC50 value. 

Statistical Analysis

Data were expressed as means ± standard deviation 
(SD) and analyzed by a one-way analysis of variance 
(ANOVA) followed with Dunn’s test using GraphPad 
Prism (Graph Pad Software Inc.). A p ≤0.05 was 
considered to indicate a statistically significant difference 
between groups. 

Results and Discussions

Dried fruiting bodies of P. eryngii was subjected 
to β-glucan extraction which depended on heating-
acid extraction steps. This method is characterized 
by its ability to extract glucan from mushrooms with 
significant quantities, limited use of organic solvents 
and time saving. The total yield of extracted glucan was 
7.9%. Previously reported that the total yield of glucan 
extracted from P. eryngii was 6% (14). The advantages 
of this procedure were heating, and extensive acid 
treatment followed by ethanol application which leads 
to β-glucan precipitation and dissolve or remove most 
the proteins, mannan, nucleic acids and others. The 
impurities affect the physical and chemical properties 
of β-glucan and may cause reducing in its ability to 
be soluble in water (15). Furthermore, the carbohydrate 
content for the extracted β-glucan was 54%, indicating 
purity and method of choice for β-glucan extraction.

Regarding HPLC analysis, results in Fig. (1) revealed 
one major peak in sample of the extracted β-glucan at 
retention time 3.16 min (487.633 mAU) with an overall 
area percentage of 90%, which indicated the purity of 
the extracted β-glucan by comparing with the standard 
which exhibited almost the same retention time at 2.94 
min (377.215 mAU). Purity of 90% gave an indication 
for the successful β-glucan extraction method. HPLC 
was used for detecting the purity of polysaccharides 
including β-glucan extracted from mushrooms and 
yeasts (16). 



Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4      2217

 

Fig. 1: HPLC chromatogram for (Top) β-glucan standard and (Down) the test sample. 

FT-IR analysis of P. eryngii β-glucan with absorption range of 4000-400 cm-1 to was compared with the resulted 
functional groups of the standard. Fig. (2A), shows that the band range of ~1027.99 cm-1 is a characteristic feature of 
polysaccharides and assigned for β-1,4 glucans (17), the absorbance peak at this band represent the existence of C-O-C 
group (18). In addition, hydroxyl groups and carboxyl groups were detected at band 2923.88 cm-1, these groups are 
features of carbohydrate structure (19). Moreover, both sample and standard showed high degree of similarity with 
respect to overall spectra abortion. 
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Fig. 2: FT-IR Spectra of (A) extracted P. eryngii β-glucan sample (B) standard.

The scavenging activity of P. eryngii β-glucan was 
estimated using increasing concentrations of β-glucan. 
Results in Fig. (3) demonstrate a potential free radical 
scavenging capability of P. eryngii β-glucan with 
calculated IC50 value of 39.3 µg mL-1. By comparing with 
ascorbic acid (IC50 27.47 µg mL-1), P. eryngii β-glucan 
showed no significant differences in the pattern of free 
radicles reduction among all the tested concentrations. 
β-glucan are the most abundant forms of polysaccharides 

which display many biological activities including 
antioxidant (20). Antioxidant activity of β-glucan is 
highly dependent on mushroom source and method of 
extraction. Our results are in agreement with Roncero-
Ramos et al., (21) which described the antioxidant activity 
of β-glucan from different mushroom sources including 
P. eryngii. Another study involving edible mushrooms 
revealed that β-glucan exhibited antioxidant activity 64 
to 93% reduction of DPPH (22). 
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Fig. 3: Mean (%) DPPH scavenging activity of P. eryngii β-glucan with respect to ascorbic acid. NS: Non-
Significant. 

Various concentrations of P. eryngii β-glucan were tested against MCF-7 and HepG2 tumor cells. In the present 
study we used the MTT assay, which is universally used to evaluate the cytotoxic potency of drugs in vitro (12). Results 
in Fig. (4) shows that the more increasing in β-glucan dose the more reduction in MCF-7 and HepG2 viability. The 
effect of MCF-7 and HepG2 viability by P. eryngii β-glucan exhibited a dose dependent pattern of reduction with a 
calculated IC50 of 280.00 and 539.5 µg mL-1, respectively. On the other hand, P. eryngii β-glucan had slight toxic 
effect on the cell viability of normal cells WRL68. 

Fig. 4: MTT assay for P. eryngii β-glucan against (A) MCF-7 (B) HepG2 with corresponding normal cell line 
WRL68. Mean (±SD) of viability was detected after 24 h treatment. Differences considered significant: **p ≤ 

0.01. NS: Non-Significant, SD: Standard Deviation. 
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The biological, immunological and pharmacological 
activities of glucans extracted from edible mushroom are 
mainly attributed to β-glucan (23). The cytotoxic activity 
of P. eryngii β-glucan against different types of tumor 
cells indicated a significant dose-dependent inhibition 
of cell proliferation and exerted direct cytotoxicity 
after 24 h. Many reports indicated the anti-proliferative 
effect of β-glucan extracted from different mushroom 
sources. The effect of β-glucan in vitro against different 
tumor cell lines was well demonstrated (23). In addition, 
pervious finding indicated that the toxicity of β-glucan 
on human pigmented malignant melanoma (Me45) cell 
line increased by increasing β-glucan concentration 
with viability reduction reached up to 19%. Moreover, 
it was proved that glucans in nature have low toxicity on 
normal cells and well tolerated by patients treated with 
glucan combination (24). 

Conclusions

We can conclude that the extracted P. eryngii 
β-glucan exhibited strong antioxidant capabilities and 
promising anti-proliferative potential on tumor cells 
in vitro, which needed more investigations regard the 
mechanism of β-glucan in inducing tumor cell viability 
reduction. 
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Abstract

Introduction: Sterilization represent an important and essential aspect, now days Most of the dentists 
usually use the endodontic files for many times before they discard it, this could increase the need for 
reliable and fast sterilization method, but without affecting the physical properties of the endodontic files.

Aim of the study: This study discusses an economic method of sterilization (glass bead) and its effect 
on the fracture resistance of the AF Blue S one file (Fanta) with multiple reuses of the system. Method 
and materials: A total of 75 AF BLUE S one NiTi Rotary files (FANTA) #25 size with 0.04 taper and 25 
millimeter length, were used in this study, divided into three groups to test their cyclic fatigue resistance 
after multiple sterilization cycles. Result: The results were statically analyzed using (SPSS) software, Anova 
test showed a statically high significant differences between the groups. Conclusions: Within the limitation 
of this study, it can be concluded that AF Blue S one file with 4 time glass bead sterilization cycle was the 
most fatigue resistant compared to zero and two sterilization cycle.

Key words: Sterilization, Glass Beads, Endodontic Files; Toxicity; sterilization 
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Introduction

Sterilization represent an important and essential 
aspect and it is a cornerstone in controlling the infection 
that could easily spread by various instruments which 
are used in the dental field.(1)

Dentists depends on files in performing root canal 
treatments, these files come in direct contact with the 
blood of the patient which can easily spread dangerous 
diseases like “ AIDS and Hepatitis “. Most of the dentists 
usually use the endodontic files for many times before 
they discard it, this could increase the need for reliable 
and fast sterilization method, but without affecting the 
physical properties of the endodontic files.(2,3)

Wet sterilization as autoclave and dry sterilization as 
the oven and glass bead sterilizer are the mostly used by 

the dentists,(4) unfortunately autoclave causes dullness 
and decrease the sharpness and cutting efficiency of the 
endodontic files, on the other hand dry heat oven needs 
time that is long to perform sterilization “ sixty minutes 
at 180ºC “, while glass bead sterilization is a variation of 
dry heat oven, needs only short time.(5,6)

Nickle Titanium (NiTi) files are appropriate 
instruments used for negotiation of the canals specially 
curved canals, The use of these files offers the reliability 
and possibility to provide a predictable root canal 
preparation, unfortunately these files are vulnerable to 
fracture.(7)

Many new NiTi files have been marketed by 
manufactures with the aim to offer safer and more 
effective file system.)8) The thermomechanical treatment 
of NiTi alloy resulting in enhancement of the physical 
properties by changing the crystalline structure of the 
alloy, reducing the frequency of file fracture.(9) 

Repeated and prolonged usage of endodontic file 
has a negative effect on its physical properties which can 
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lead to fracture. Some reports showed that the majority 
of file’ s separation was due to cyclic fatigue. These 
files are used for many times by the dentists undergoing 
repeated cycles of sterilization.(10) 

This study discusses an economic method of 
sterilization (glass bead) and its effect on the fracture 
resistance of the AF Blue S one file (Fanta) with multiple 
reuses of the system.

Method and Materials

A total of 75 AF BLUE S one NiTi Rotary files 
(FANTA) #25 size with 0.04 taper and 25 millimeter 
length, were used in this study, divided into three groups 
to test their cyclic fatigue resistance after multiple 
sterilization cycles: 

Group 1: 25 files undergo no sterilization (control).

Group 2: 25 files undergo two cycles of sterilization 
with ten minutes intervals.

Group 3: 25 files undergo four cycles of sterilization 
with ten minutes intervals.

Files sterilization was done using glass beads 
sterilizer for 15 seconds at 425-475 ºF (218-246 ºC).(11)

In this study cyclic fatigue test has been done in 
custom made tapered stainless-steel artificial canals with 
regular (5 mm) radius and angles of curvature (90⁰), due 
to the limitation of obtaining standard result on using 
natural teeth associated with the wide variety of canal 
shape.(12) The block has been designed according to 
the dimensions of the files which aimed to check out, 
Test was carried out in according to the manufacture 
recommended speed of rotary system (375) Rpm, with 
2.6 N torques manipulate setting. The middle of the 
simulated curvature used to be (5-7) mm from the tip of 
the file which has been positioned at full working length 
(19 mm). The whole files have been new and the working 
section is 25 mm in length. Cyclic fatigue tested used 
to be conducted with the file rotating freely inside the 
tapered artificial canal which result in that reproducible 
simulation of the file restrained in the artificial curved 
canal.( 13,14) 

The dental hand-piece has been mounted on 
wooden block that allowed manipulate of the hand-
piece movement, and easy placement of every file 

inside the artificial canal, making sure 3-dimensional 
alignment and positioning the file to the identical depth 
for standardization. The artificial canal has been covered 
with transparent plastic sheet to forestall the files from 
slipping out and to enable the researcher observe the 
files while it works and when fracture has been occurs, 
so fracture was detectable due to the fact the files have 
been seen through the transparent plastic sheet window.
( 13,14)

Stainless Steel block was once constant to the 
wooden block to forestall its movement and to make 
the relation between the steel block and the hand-piece 
almost constant.(15) glycerin has been stuffed totally to 
inside the artificial canal, earlier than each file to the 
exacted size (19 mm) inside a canal in order to minimize 
friction and heat generation.(16) The files have been 
activated inside the canals by usage of (ENDOMAX 
PLUS) cordless endodontic hand-piece. 

Video recording has been carried out simultaneously 
for more accurate work and to eliminate human error.(16) 
This equation describe the (NCF) for every file. 

“Number of cycles to failure NCF = Speed RPM X 
Time (T) to fracture in minute” 

The armamentarium used in this study are showed 
by ( fig.1 )

Fig: Instruments used to perform the study. 

Results 

The means and standard deviations of (NCF) for the 
three groups are shown in (Table 1). The results were 
statically analyzed using (SPSS) software, Anova test 
showed a statically high significant differences between 
the groups (P ˂ 0.001). 

Intra group comparison using least significant 
difference test also showed a statically high significant 
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differences between the means of the three groups (Table 2). 

Table 1 : The means and standard deviation of Number of Cycles to Fracture

Groups No. of Files Mean SD P

Group 1
( No Sterilization )

25 585.2 20.79

 
0.001

Group 2
( Two Cycles of Sterilization )

25 966.3 23.78

Group 1
( Four Cycles Sterilization )

25 1058.2 20.45

Table 2 : The Least Significant Difference Test between groups 

Groups P

Group 1 V Group 2

 
0.001

Group 2 V Group 3

Group 1 V Group 3

Discussion

The control of infection that is spreading by various 
tools used in dentistry is of great importance as a 
preventive measure for cross infection.

During procedure of root canal treatment the 
endodontic files come in direct contact with pulp 
tissue, oral fluids blood and saliva, these files could be 
considered “ reusable sharps “ making there sterilization 
as a must mandatory step.(17) several sterilization 
techniques utilized such as autoclave, dry heat oven, 
ethylene oxide gas and also glass beads sterilizer which 
provide dry heat with shorter exposure time (18,19)

Ni-Ti endodontic files are always having the risk 
of separation because of cyclic fatigue or torsional 
stress,(20,21,22) To reduce or overcome this mechanical 
failure, many methods have been applicated by 
manufacturers to improve the fatigue resistance of file 
like electro-polishing the surface of the file eg: (RaCe), 
twisting instead of machining eg: (TF), and geometric 
characteristics alteration such as asymmetric design 

(Revo-S). ( 10,23)

Today, thermal processing could be the main 
approach to develop the alloy metallurgy properties by 
affecting its transition temperatures and thus leading 
to alter the fatigue resistance.(24,25) Any Temperature 
changes will affect crystalline phases in NiTi alloy. 
These changes result in enhanced the file physical 
properties such as cutting efficacy has been increased 
and the fracture resistance also elevated.( 26,27) However, 
sterilization in some studies has been showed that not 
necessarily effective on the cyclic fatigue of the files.(28)

The choosing of two or four cycle sterilization 
cycles in this study based on reports showed that NiTi 
file can be used to shape up to 10 curved root canals.(3, 29)

In this present study statistically significant increase 
in the life time of the AF Blue S one file with the 
increase in the number cycle of glass bead sterilization 
in comparison with the cyclic fatigue of the file with 
zero and two cycle of glass bead sterilization. This result 
may be related to the heat treatment of the alloy and the 
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wire intermediate face. A modified phase composition 
because of the changing transformation temperatures 
is the essential difference between the conventional 
NiTi and the thermomechanically treated alloy. As the 
conventional NiTi alloy contains austenite,(30) while, 
the thermomechanically treated NiTi alloy moreover 
contains varying amounts of R‐phase and martensite 
under clinical conditions (31,32,33). These modifications 
are supposed to lead to extra flexible endodontic files 
with a superior resistance to fracture which mean 
decrease the stress on the file during negotiating the 
canal which lead to increase fracture resistance(34), 
so thermomechanical treatments represent a modern 
technique of developing new endodontic file with 
enhance mechanical properties.(35)

This result may be similar to research of de Melo 
et al (36) and Zhao et al(37) showed that sterilization 
increased the fatigue life of rotary Ni-Ti instruments 
through the increase in hardness and torsional resistance 
of the material, also Khalil and Natto (38) in their study 
shows that cyclic fatigue increase with the modern heat 
treated file and thus exactly what the present research 
concluded. The result of this study may be related to the 
wire of the AF One Blue S file and the AR phase heat 
treatment of Ni-Ti alloy, While several research had 
been shows disagreement with the result of this study 
as Mize et al(39) and Hilt et al(40) Also, AbuMelha (41) 
and Alshwaimi (42), which suggested that increase the 
number of autoclave sterilization of rotary files reduced 
their cyclic fatigue resistance. 

Conclusions

Within the limitation of this study, it can be 
concluded that AF Blue S one file with 4 time glass 
bead sterilization cycle was the most fatigue resistant 
compared to zero and two sterilization cycle and so 
multiple cycles have significant alterations in the cyclic 
fatigue resistance of rotary AF Blue S one files.

Recommendation:

According to the result of the present study it’s 
recommended to sterilize the NiTi files with glass bead 
before using them.
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Abstract

This study was conducted in Iraq in Karbala during the winter period in December and January of each year. 
The study aimed to know the causes of fish death in large numbers. Acanthopagrus Latus By investigating 
the most important causative factors by taking random samples of infected fish in Lake Razazah, it was 
noticed through a study of the appearance of these fish that they have severe laceration with clear redness in 
the abdominal area and specifically near the opening of the complex, which extends to the dorsal area near 
the gills cover Over time, in some of the studied samples, the tissue culture of the affected area indicated 
the presence of a fungus Aspergillus Niger Which may be one of the causes, our conclusion caused by the 
death of fish Acanthopagrus Latus In addition, someone has approximately (12) types of yeasts found in 
these infected fish.
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Introduction

Fish, like other neighborhoods, are exposed to 
many diseases, as the water environment is one of 
the important means of transmitting many diseases to 
fish, in addition to the presence of any environmental 
or physiological imbalance that may lead to a loss 
of balance between the fish’s ability to resist and 
its resistance to the environmental medium, as this 
imbalance leads to The emergence of a disease condition 
and environmental pollution with fungi may be one 
of the most important problems facing humans and 
animals, which leads to the availability of conditions 
for their growth ( 1). The dangerous effects of fungi are 
due to their production of some secondary metabolic 
products known as mycotoxins MyCotoxins Which 
causes severe toxic symptoms Acute toxicity Or it is of 
chronic toxicity chronic toxicity (2).

  In addition to causing poisoning Poisoning Which 
leads to serious injuries to the nervous and digestive 

systems, renal and hepatotoxicity of the human being, 
and it also works to inhibit the body’s immune response 
and that the least pathological form appears in the form 
of allergies (3).

Also, the sharp changes in the water temperature 
that increase the concentration of chemical pollutants 
and toxins that weaken the immunity of the fish and its 
ability to adapt, and consequently its death, are the result 
of increased rates of infection with fish diseases due to 
bacteria or fungi, or the presence of a viral infection 
such as the herpes virus / koi (CYHV-3) (KHV) In the 
gill tissue, kidney and brain, this virus is dangerous and 
deadly (4).

Both indicated (5) Until the poisoning with 
fungi toxins in Russia as a result of using the news 
contaminated with fungi Fusarium sporotrichioides. 
The product of toxins Trichothecenes In the nineteenth 
century, the population was infected with nutritional 
enterococcus Aimentary toxic aleukia.

A state of decadence was recorded in a large number 
of horses in the Middle East in 1934 as a result of feeding 
with yellow corn contaminated with molds. The disease 
was known at the time as Moldy corn disease (6).

DOI Number: 10.37506/ijfmt.v14i4.11882
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A study also indicated the existence of the deaths 
of many birds as a result of feeding them with a fodder 
contaminated with a fungus Aspergillus flavus the 
product was poisoned to aflatoxin and the disease was 
known at the time Turkey × disease (7).

And finally, the emergence of cases of heart 
urticaria Cardiac beriberi Cirrhosis of the liver, total 
renal and cardiovascular disorder as a result of the 
Japanese population eating rice contaminated with the 
fungus Aspergillus (8).

Materials and methods of work

A preliminary study was conducted by taking a 
swab from the affected area to determine the cause of the 
injury, so it appeared that it was a fungal, not bacterial, 
infection, as the study was conducted during the winter 
season (December and January 2017-2018).

Random samples were taken from the fish, whose 
number ranged from 100 fish to varying degrees of 
infection. Their total length ranged from (28-31) 
centimeters and their weights ranged between (380-
450) grams. Tissue sections were taken from the 
affected area and were transplanted into the agricultural 
medium. Zapex agar the record according to the 
method (9) Which includes the following materials: 
(1) Cloud K 2 Hpo 4 (0.5), Cloud kcl (2), Cloud 
NaNo 3 (0.5), Cloud Mgso 4. 7H 2O   (0.01), Cloud   (20), 
Feso 4 . 7H 2 o Cloud , Sucrose (18)  Cloud  Agar Dissolve 
the ingredients in a liter of distilled water, then place the 
incubator installed at a temperature (25 ± 2)C ° for three 
days, a person who breaks the mushroom according to 
the shape and color of the colonies on the Zabic medium, 
in addition to the diagnostic characteristics of the fungus, 
where the source was approved In the diagnosis(10) .

Results and Discussion

The study showed a sample of fish infected 
with different degrees of skin infection with a 
fungus Aspergillus niger This may be one of the most 
important reasons that lead to the destruction of large 
numbers of fish, as well as the histological study showed 
that the fish were infected with (12) different types of 
yeasts.

The fungus that causes this disease has the ability 
to live in different thermal ranges and its appearance 
in most seasons of the year, which made it outside 
the group of fungi. Mesophilic fungi Within (20-30) 
degrees Celsius and the researcher was able (11) In his 
study of desert soils near Lake Al-Razzazah to isolate 
(74) species, the deficient fungi were prevalent, as they 
accounted for 85.1% of the number of species and the 
gender was Aspergillus It is the predominant one as 
(14) species were isolated from it (19.7%) in addition 
to the capacity of Qatar Aspergillus On the spread in a 
proportion characterized by high salinity ( 12) Because 
of the destruction in large numbers of fish due to the 
different tissue rot resulting from this injury ( 13) . One of 
the main reasons that help the spread of fungal diseases 
among fish is water pollution and lack of ventilation or 
a high proportion of ammonia and other toxic substances 
as most fungal diseases are diseases with secondary 
infection (14).

Among the most important signs of fungal infection 
is the infection of the skin with dehydration and the 
presence of red, dark, superficial sores in addition 
to scales and fungal diseases. These are secondary 
diseases that affect fish pre-infected with certain wounds 
or bacterial or parasitic diseases, or that suffer from 
inappropriate conditions (4) (15).

That mushroom Aspergillus Toxins are 
produced Aflatoxins They are effective biological toxins 
that may be the main cause of death and death of these 
fish, as well as their ability to cause many diseases for 
humans and animals, such as cancer of the liver and 
reproductive system, as well as causing miscarriage and 
hemorrhage (16) ( 17) .

He pointed out (18)The mushroom’s ability to 
withstand various environmental conditions, whether 
its growth and reproduction, or its formation of 
reproductive units, not sexual, in large numbers, sexual 
stages, and stone bodies more resistant to inappropriate 
environmental conditions and for most types of high 
enzymatic susceptibility to help it use various materials 
as a food source, so it tolerates salinity and dehydration 
in Desert soils are also characterized by their ability to 
grow in poor soils with nutrients Figure 1.
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Figure 1: A picture representing Shanks A vanthopagrus Larus “a- The scales fell; and  b- Haemorrhage”
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Abstract

Heritability of ambulatory blood pressure parameters in western population has been well described, there 
is no information on Iraqi population. Therefore, the aim of the present study is to investigate genetic 
influences on intra-individual variation, by performing heritability analysis on an Iraqi population (Anbar 
province).

A total of 389 individuals, constituting 93 families were ascertained. Most of the parents included in the 
study were in their 5

th
 and 6

th
 decade of life, and the siblings included in the study were in their 2

nd
 and 3

rd
 

decade of life. 

To define the portion of difference of variables that is due to genetic and non-genetic influences, full sib 
analysis was used to estimate heritabilities of blood pressure parameters systolic, diastolic, mean and pulse 
pressure were estimated during the morning and evening. Heritabilities were estimated in narrow sense 
which were ranged from 28 % for morning systolic blood pressure to 84% for morning systemic pulse 
pressure.

The finding of modest narrow sense heritability indicates the significant role of non-genetic factors affecting 
morning systolic, evening systolic and diastolic, and mean blood pressure, whereas the high estimate of 
heritability for morning diastolic and pulse pressure indicate the significant effect of genetic.
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Introduction

Hypertension, which has an impact on about 1/3 
of the old age people of the population in Western 
countries, is currently becoming a considerable problem 
in Middle Eastern region too, with incidence ranging 
from 16% to 32% amongst adults[1-3]. Globally, by 
2025, it is expected that there will be 1.5 billion people 
with systemic arterial hypertension[4]. An elevated blood 
pressure measurement is an important risk factors in 
49% of coronary artery disease and 69% of stroke, and 
lead to half of all cardiovascular mortality[5,6]. 

A increasing number of studies exhibit the presence 
of significant genetic difference in natural populations. 
The amount of genetic difference for phenotypic 
characters that is exist in a population is the key element 
of their potential for reacting to different aspects. The 
impact of genetic difference on a character might be very 
subtle to diverse contributions an individual receives 
from its environment. It is very inspiring to reveal 
genetic variations that require this things. In human 
being population genetics studies, there is no opportunity 
to governor the environmental exposures. These can be 
examined by intensive subject profiling. Though, it might 
be essential to study populations having individuals with 
significantly diverse environmental exposures to detect 
the major effects, and the price and complication shaped 
by this kind of researches is an obstacle[1,7,8].

DOI Number: 10.37506/ijfmt.v14i4.11884
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The first step in unscrambling the genetic sources 
of an illness or character is the heritability estimate 
which is usually reflected the first pace in revealing 
the genetic bases of a disease or trait and numerous 
studies existing or heritability estimates for different 
characters or diseases. Following step is publishing the 
finding results later these results to assist in determining 
the necessary sample size in order for the study to 
have a positive influence to recognize the vulnerable 
gene[1]. Highly heritable traits could be correlated with 
important or complex traits, and these interactions very 
important in any program to understand the effects 
of genetic and environment factors that effect on 
blood pressure parameters[9]. Although heritability of 
ambulatory blood pressure in many populations such 
western population and east African population have 
been well described[10,11], there is no information in Iraqi 
population. Therefore, the purpose of the present study 
is to investigate genetic influences on intra-individual 
variation of ambulatory blood pressure parameters, by 
performing full-sib heritability analysis on a sample of 
Iraqi population reside in the western region of Iraq. 

Materials and Methods

Subjects

Ninety three families were included in this study. The 
total number of studied population was 389 individuals, 
consisting of 18- to 61-year-old healthy subjects. All 
subjects provided informed consent. 

Measurements of Anthropometric 

Sex, waist circumference, height and weight were 
measured at home using standard methods. Body mass 
index (BMI) was measured as weight/height2 (Kg/m2). 

Blood pressure

Measurements of ambulatory blood pressure 
were documented throughout the period of the study. 
Blood pressure was documented by the average of two 
measurements taken at specified times in the morning 
and afternoon. The blood pressure was measured after 
the subjects have been seated for 5 min, using a standard 
mercury sphygmomanometer. The subjects were in a 
supine position. A first reading was taken followed by 
a second reading after a 2 min delay. The mean of two 
consecutive measurements which were less than 10 
mmHg apart was used. Siblings included in the study 
were in their 2

nd
 and 3

rd
 decade of life, most of them 

were having a normal body mass index (BMI), and a 
waist circumference (WC ) below 80 cm. The measured 
phenotypes of blood parameters were morning systolic 
blood pressure( MSBP), morning diastolic blood 
pressure (MDBP), evening systolic blood pressure ( 
ESBP), evening diastolic blood pressure (EDBP) , mean 
of morning systolic blood pressure (MMSBP), mean 
of morning diastolic blood pressure (MDBP), mean of 
evening systolic blood pressure ( MESBP), mean of 
evening diastolic blood pressure (MEDBP) , morning 
pulse pressure (MPP), evening pulse pressure (EPP)

Mean BP(MBP) was estimated as :

MBP = DBP+[(SBP-DBP) / 3] …………………………………………….. (1). 

The difference between the systolic and diastolic pressure define as pulse pressure. It is reading in millimeters of 
mercury (mmHg). It shows the force that the heart produces each time it contracts. was calculated by the following 
formula.

Systemic pulse pressure = Psystolic - Pdiastolic ………..........................................(2)

Also, Uric acid (UR), cholesterol (CH), and triglycerides (TRI) were measured for each individual under 
investigation.

Statistics

Descriptive statistics were accomplished by SPSS 
software package (IBM Corporation New York, USA)

[ 12]. 

Heritability 

Heritabilities estimate accomplished by utilizing the 
maximum-likelihood-grounded on variance breakdown 
technique executed by the SAS program [13].
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To define the portion of variance of the variables 
that is due to genetic influences, the full-sib method was 
used to estimate the heritability for different characters 
under investigation. In order to reduce the inflation of 
genetic variation estimate that may arise from similarity 
of a number of environmental effects, therefore the 
potential effect of all main effects that were included in 
this analysis were statistically factored out. Those factors 
were age, body mass index and waist circumference.

A P-value less than 0.05 were considered statistically 
significant. Estimated heritability near (0) imply that 
there are no genetic variation whereas values close to 
(1) imply strong genetic variation under the assumption 
of an underlying multifactorial model [9] . All analyses 
were performed using SAS[13]. 

Results and Discussion 

Blood pressure is a complex genetic character 
with heritability estimation between 30 to 70% of the 
character difference which is due to genetic difference. 
The advancement of genetic exploration to recognize 
the genes that cover this difference and thus has impact 
on blood pressure regulation and effect the risk of 

hypertension has gotten a new level with large number 
of publication of wide scale of population genetic 
researches. Those have studied very large numbers of 
genetic markers in an effort to link single markers with 
blood pressure and hypertension [1,3,14,15].

Heritability values are helpful in predicting the 
expected genetic and environmental variations for 
any traits under investigation for specific population. 
Estimates of heritability in narrow sense ranged from 
28 % for MSBP to 84% for morning systemic pulse 
pressure (Table 1). The estimate of heritability in 
table (1) of MSBP, EDBP , ESBP, MMBP, MEBP, 
Cholesterol, Uric acid were low category and other 
traits were moderately to very high. This study was 
conducted to estimate heritability by full-sib method. 
Whereas, greatest heritability researches on ambulatory 
BP were conducted in twins and have stated big value 
of heritability estimates. Researches in diverse cohorts 
of twins of Caucasian and African backgrounds stated 
heritability value for systolic BP (SBP) and diastolic BP 
(DBP) throughout day and night (sleep) time reaching 
0.44 to 0.75 [11,14,16]. 

Table (1) Heritabilities and means for different characters under investigation with their corresponding 
standard errors 

Characters No. h2 ± S.E Mean ± S.E

Morning DBP 389 0.70 ± 0.24 78.14 ±7.16

Morning SBP 389 0.28 ± 0.22 120.22 ± 9.650

Evening DBP 389 0.36 ± 0.23 77.47 ± 7.72

Evening SBP 389 0.34 ± 0.23 119.49 
 ± 9.53

Mean Morning BP 389 0.39 ± 0.21 91.74 ± 6.94

Mean Evening BP 389 0.39 ± 0.20 91.01 ± 7.40

Morning Systemic pulse pressure 389 0.84 ± 0.22 42.08 ± 8.35

Evening Systemic pulse pressure 389 0.28 ± 0.21 41.69 ± 7.97

Cholesterol 389 0.31 ± 0.22 180.88 ± 25.56
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Triglyceride 389 0.53 ± 0.21 196.22 ± 100.02

Uric acid 389 0.39 ± 0.19 6.86 ± 16.914

Age 389 28.13 ± 9.93

BMI 389 24.05 ± 6.65

WC 389 85.10 ± 16.39

The characters having low heritability indicated 
relative small contribution of the genetic factors and large 
contribution of environmental factors to the phenotype 
and such characters could be fairly easy manipulate 
by modifying environmental factors like medicine , 
smoking and diet due to low additive effect and large 
environment effects. In addition to that, heritability 
could be altered over time since the difference in genetic 
variance can change, the difference due to environmental 
elements alteration, or the association between genetic 
factor and environment can altered. Genetic variation 

can modified if allele occurrences altered might be 
due to consanguinity, novel variations obtained by the 
population by mutation or  immigration which will 
add to the genetic difference resulting from the change 
in genetic bases or the environment. Similar character 
estimated throughout an individual’s lifespan might have 
diverse environmental and genetic influencing it, like the 
differences turn out to be a role of age. The results are in 
conformity with heritability estimation of blood pressure 
in people descended from east African [10, 17,18].

Cont... Table (1) Heritabilities and means for different characters under investigation with their 
corresponding standard errors 

Table 2 The correlation between different characters under investigation.

AgeWCEPPMPPMEBPMMBPTGURCH.EDBPESBPMDBPMSBP

1MSBP

1.54**MDBP

1.43**.62**ESBP

1.62**.67**.36**EDBP

1.06.09.03.13CH

1.03.04.02.031.00UR

1-.06.24*.04.15.08.18TG

1.14.02.07.62**.54**.92**.80**MMBP

1.65**.10.04.07.93**.83**.62**.50**MEBP

1.05.13.14-.01.12-.16.39**-.23*.69**MPP

1.58**.09.04.15-.01.03-.24*.61**-.17.37**EPP

1.47**.40**.10.19.04-.02.19-.05.34**.04.37**WC

1.38**.16.16.33**.34**.04-.07-.02.28**.42**.28**.35**Age

.44**.59**.35**.53**-.29**.32**.18.002-.23*.15.44**.13.55**BMI
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** P≤0.01

* P≤0.05 

The degree of association among the characters is 
an significant factor particularly in vital and complex 
character as blood pressure. Steel and Torrie [19] 
showed that correlations are measures of the intensity 
of association between traits. The positively correlated 
characters resulted in progress all characters and 
retrogress for characters that are adversely correlated.

The result of correlation investigation as presented 
by their coefficients (Table 2) showed that MSBP, 
displays significantly positive correlation with the 
MDBP, ESBP, EDBP,MMBP, MEBP, MPP and EPP 
which were 0.54** ,0 .62**,0.36**,0 .80**,0.50**, 0.69** 
and 0.37** respectively. 

Throughout the day, BP had no significant 
differences in SBP and DBP between morning and 
evening measurements. There is significant correlation 
between MSBP and ESBP which was 0.54** . Age was 
significantly correlated with MSBP , MDBP, ESBP, 
EDBP, MMBP, MEBP,MPP and EPP which was 0.35** 

, 0.28**, 0.42** , 0.28**, 0.34**, 0.33**, 0.16, and 0.16 
respectively. Sex, age, BMI and waist circumference 
were kept as covariates in all model-fitting analyses. 
Body mass index correlated significantly with MSBP 
(0.55**) but not with MDBP (0.13). The correlation 
between blood pressure characters and cholesterol, 
triglycerides and uric acid showed no significant 
correlation. While, the correlation between cholesterol 
and BMI was significantly negative -0.23** [20].

These results confirm that the assortative mating and 
environmental influences have shown to be an effective 
factors which effect heritability estimation, in addition 
to the familial aggregation of cardiovascular risk factors 
happens and that much of this aggregation has a genetic 
background. Since the study was carried out in very 
much consanguineous marriages, and multigenerational 
Arab individuals, with an average age of 28.13 years, 
90% of whom were younger than 30 years. Those people 
were more similar environmental exposure with alike 
social and economic status and similar in habits related 
health like habitual physical activity; diet, smoking and 
the strict religious abstinence from alcohol [7,21,22,23]. 

Conclusion 

The results showed that there is sufficient genetic 
variation existing in the material studied. The narrow 
sense heritability analysis of the study revealed that the 
morning diastolic blood pressure and morning systemic 
pulse pressure were the most traits with genetic variation 
components. The other characters also showed moderate 
to low heritability and genetic variation. Therefore, the 
results suggest that morning diastolic blood pressure and 
morning systemic pulse pressure are important characters 
contributing in the phenotype of blood pressure and 
based on these traits would be most effective in any 
program to control blood pressure. 
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Abstract

This study including collected 172 blood sample from AL-Kafeel University college, these samples including  
102 sample  to male and 70 sample for female in which students samples were 53 for smoker   and 119 non-
smoker , to evaluate some of parameters such as ABO , RH , blood pressure and clotting time .

The results  showed blood group A+ was more frequent which represent 33.7 %  followed by O+ blood group 
which represent 25.6% while B- was the last ,in other results displayed AB-  and RH + was more frequent than 
RH - . Systolic and diastolic pressure examined was demonstrated there were mild hypertension in blood 
pressure between samples of studied, while result gloating time was exhibited range 30 sec to 3 minute .
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Introduction 

Blood pressure is a cardiovascular measurement 
with dynamic characteristics that can be influenced by 
a number of internal and external factors. Hypertension 
is classified as either primary or secondary. It is primary 
when no medical cause can be found to explain the raised 
blood pressure. This type represents between 90 and 
95% of hypertension cases(1). Secondary hypertension 
represents approximately 10% of all hypertension cases. 
Identifiable underlying causes of secondary hypertension 
are kidney disease, renal hyperaldosteronism, and 
pheochromocytoma. Secondary hypertension has 
specific therapy; it is potentially curable and often 
distinguishable from primary one on clinical grounds(2).
The term high blood pressure mean  each blood pressure 
above 120/80 mm Hg. High blood pressure was known 
as the “silent killer” due to the large destruction caused 
to the blood vessels (3) ,whereas hypertension refers only 
to pressures of 140/90 mmHg and above(4). 

A systolic blood pressure of fewer than (90) 
millimeters of mercury (mm Hg) or diastolic of less than 
60 mm Hg was usually considered to be hypotension(5).

The blood pressure involves  two numbers. The top 
number indicates the force of shrinkage of the heart’s 
main section, the left ventricle, and the lower number 
agrees with the resistance to blood flow in the arteries(6) 
.There are convinced risk factors that we have no control 
over for instance: genetics, age, sex and race according 
to Casey and  Benson, (2006).

The antigens of the ABO blood group system 
(A, B and H determinants) are complex carbohydrate 
molecules expressed on red blood cells and on a variety 
of other cell lines and tissues (7).

Smoking is an important cardiovascular disease risk 
factor, but the mechanisms linking smoking to blood 
pressure are poorly understood(8) .

Materials and Method

Sample collection

   This study was involve  collection of 172 blood 

DOI Number: 10.37506/ijfmt.v14i4.11885
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sample of Al-Kafeel university  students, then some of 
tests was accomplished.

Blood pressure determination:

Check that the patient’s arm is not restricted by any 
tight clothing. Support the arm with a pillow, ensuring 
that it is level with the person’s heart (midst Ernst level).
than ,Wrap the BP cuff around the patient’s bare arm. 
The cuff should be positioned 2-3cm above the brachial 
artery , Ask the patient not to talk during the procedure. 
Locate the radial pulse. Infl ate the BP cuff by pumping 
the cuff bulb, until the radial pulse can no longer be felt. 
Note the reading on the dial. This fi gure is the estimated 
systolic pressure, Defl ate the BP cuff completely and 
wait for 15-30 seconds. Infl ate the cuff again to 20-
30mmHg above the predicted systolic BP.

Clotting time Procedure:

Slim the fi nger with spirit than allow the spirit to 
dry, Pierced the fi nger by lancet ,remove the fi rst drop of 
blood, Squeeze the fi nger to obtain a larger drop of blood 
and fi ll the capillary tube with blood, The capillary tubes 
are sealed plastic and immersed in water bath at 37 
centigrade After one minute start breaking small pieces 

of the capillary tube every30 second until a fi brin thread 
is seen between the two broken ends, By these methods 
the normal clotting time is 5 to 10 minutes at 37co

 Blood group Procedure :

A clean and dry glass slide was divided into two 
sections by using a glass marking pencil. The sections 
were labeled as anti-A and anti-B to recognize the 
antisera, Place one drop from anti-A serum and one drop 
from anti-B serum in the center of the corresponding 
section of the slide. Mix antiserum with blood by using 
a separate corner of a slide for each section over an area 
about 1 inch in diameter. By tipping the slide forwards 
and backwards, examine for agglutination after exactly 
two minutes .

Results and Discussion

   The fi gure(1)  show the percentage of the sample by 
age, where the percentage of age group 18-20 years was 
a highest percentage which represent 36.6% followed 
by the age group 21-22 years, where it reached 35.5% 
followed by the age group. Followed by the age group 
21-22 years and amounted to 35.5% followed by the age 
group 23-24 years, where it reached 20.3%, followed by 
the age group 27-28 years, reaching 4.7%.

The fi gure(1) shows the percentage of the sample by age .

  This study was proved that the blood type that more frequently was A+ , followed by O+. While the least 
frequently was B- and AB-. And the Rh + was more frequently than Rh- this result agreed with(9).
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Table (1) the distribution of Rh

Frequency Percent Valid Percent Cumulative 
Percent

Valid

A+ 58 33.7 33.7 33.7

B+ 38 22.1 22.1 55.8

AB+ 17 9.9 9.9 65.7

O+ 44 25.6 25.6 91.3

A- 5 2.9 2.9 94.2

B- 2 1.2 1.2 95.3

AB- 2 1.2 1.2 96.5

O- 6 3.5 3.5 100.0

Total 172 100.0 100.0

Table and  figure (2) shows the relationship of blood clotting with age coagulation period 30 sec. was the highest 
percentage in the age group 18-20 years, where it reached 6.3%. The frequency of 1min was in the age group 25-26, 
where it reached 20%. And the period of 1.5m, which reached the highest percentage in the age group 21-22 years. 
And the period of 2m was the highest proportion in the age group 18-20 years. And the period of 2.5m was the 
highest percentage in the age group 27-28 years. The period of 3m was the highest percentage in the age group 27-28. 
In other study  Blood coagulation capacity rises with age in healthy individuals, seemingly because of increases in the 
plasma concentration of most procoagulant factors. This phenomenon may play an important role in the advancing 
age–associated increase of cardiovascular diseases and thrombosis (10).

Table (2) shows the relationship of blood clotting with age

age group Frequency Percent Valid Percent Cumulative Percent

18 - 20 year Valid

30 sec 4 6.3 6.3 6.3

1 min 8 12.7 12.7 19.0

1.5 min 10 15.9 15.9 34.9

2 min 30 47.6 47.6 82.5

2.5 min 4 6.3 6.3 88.9

3 min 7 11.1 11.1 100.0

Total 63 100.0 100.0

21 - 22 year Valid

30 sec 3 4.9 4.9 4.9

1 min 11 18.0 18.0 23.0

1.5 min 11 18.0 18.0 41.0

2 min 23 37.7 37.7 78.7

2.5 min 6 9.8 9.8 88.5

3 min 7 11.5 11.5 100.0

Total 61 100.0 100.0
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23 - 24 year Valid

30 sec 1 2.9 2.9 2.9

1 min 3 8.6 8.6 11.4

1.5 min 5 14.3 14.3 25.7

2 min 13 37.1 37.1 62.9

2.5 min 8 22.9 22.9 85.7

3 min 5 14.3 14.3 100.0

Total 35 100.0 100.0

25 - 26 year Valid

1 min 1 20.0 20.0 20.0

2 min 2 40.0 40.0 60.0

2.5 min 1 20.0 20.0 80.0

3 min 1 20.0 20.0 100.0

Total 5 100.0 100.0

27 - 28 year Valid

2 min 3 37.5 37.5 37.5

2.5 min 3 37.5 37.5 75.0

3 min 2 25.0 25.0 100.0

Total 8 100.0 100.0

Table and figure( 3 )shows the relationship of coagulation to sex ,where the period of coagulation 30.sce was 
higher in females, where it reached 5.7%. At the same time, the percentage of females was high at 15.7%.  to 1.5min, 
it was 17.1% In the period of 2 min, the percentage of females was highest, reaching 50.0% At 2.5%, the percentage 
of male was higher at 16.7% and at 3 min the percentage of male was higher at 18.6.

Table(3) shows the relationship between coagulation and sex

Gender Frequency Percent Valid Percent Cumulative Percent

Male Valid

30 sec 4 3.9 3.9 3.9

1 min 12 11.8 11.8 15.7

1.5 min 14 13.7 13.7 29.4

2 min 36 35.3 35.3 64.7

2.5 min 17 16.7 16.7 81.4

3 min 19 18.6 18.6 100.0

Total 102 100.0 100.0

Female Valid

30 sec 4 5.7 5.7 5.7

1 min 11 15.7 15.7 21.4

1.5 min 12 17.1 17.1 38.6

2 min 35 50.0 50.0 88.6

2.5 min 5 7.1 7.1 95.7

3 min 3 4.3 4.3 100.0

Total 70 100.0 100.0

Cont.. Table (2) shows the relationship of blood clotting with age



2242      Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4

 Table and figure (4) relationship between the 
coagulation and  smoking where the duration of 
coagulation 30sce, where it reached the highest 
proportion of non-smokers, where it reached 5.0%. The 
highest rate was 1min in smokers (17.0%). The ratio of 
1.5min was the highest rate for non-smokers, at 16.8%.
The ratio of 2min was the highest percentage of non-
smokers, reaching 44.5%.The rate of 2.5min was the 
highest in smokers, reaching 17.0%. and during the 

period of 3 min where it reached the highest proportion 
of smokers, reaching 17.0

     The effect of smoking strength on the degree 
of damage of coagulation cascade motionless remains 
uncertain, while effects of cigarette smoking  on the 
normal hemostasis thru influencing the coagulation 
pathways(11).

Table (4) relationship between the coagulation and smoking

smoking status Frequency Percent Valid Percent Cumulative Percent

Smoker Valid

30 sec 2 3.8 3.8 3.8

1 min 9 17.0 17.0 20.8

1.5 min 6 11.3 11.3 32.1

2 min 18 34.0 34.0 66.0

2.5 min 9 17.0 17.0 83.0

3 min 9 17.0 17.0 100.0

Total 53 100.0 100.0

non smoker Valid

30 sec 6 5.0 5.0 5.0

1 min 14 11.8 11.8 16.8

1.5 min 20 16.8 16.8 33.6

2 min 53 44.5 44.5 78.2

2.5 min 13 10.9 10.9 89.1

3 min 13 10.9 10.9 100.0

Total 119 100.0 100.0
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Abstract

This study is performed to provide the pathological changes of thyroid gland, pancreas and adrenal gland 
that occurred due to exposure to the digoxin drug. The study uses twenty four adult male rat randomly 
divided into 3 equal groups as follows: G1 control group treated with distilled water, G2 dosed with 0.3mg/
kg digoxin and G3 dosed with 0.9mg/kg digoxin given orally by gavage daily for 60 days. All animals were 
sacrificed at the end of experiment and organs were collected in 10% buffered formalin for histopathological 
evaluation. Result reveals dilation of thyroid follicles with flattened follicular epithelium which increase 
with high dose group digoxin in comparison with control. Adrenal gland showed moderate atrophy of 
cortical layers especially zona reticularis with hyperplasia of medulla cells probably of digoxin like ouabain-
producing cells, on the other hands pancreas doesn’t reveal remarkable changes except congestion of vessels 
in high dose group compared to control.  

Keywords: male rats; endocrine glands; pathological study and digoxin

Introduction 

Digoxin is one of the old medicine for heart 
failure and still the drug of choice in this condition1,2, 
several drug have been developed but for treatment of 
symptoms of disease to complete cure and these drug 
is too expensive without any benefit that can be added 
above digoxin to replace it 3. Digoxin increase force of 
contraction of myocardial muscle cells that is inotropy 
which exerted through blockage of Na+-K+ ATPase 
pump4. The most problems that accompanied digoxin it is 
narrow therapeutic window which make it toxicity sever 
to be occur so any mistake of drug toxicity denote 5,6. 
Ouabain is an endogenous substance similar to digoxin 
that is produced from adrenal medulla cells. Ouabain 
previously used for treatment of heart failure7. Because 
digoxin is prescribed for all aged group patients so this 
study is designed to investigate the histopathological 
changes of digoxin on thyroid gland, pancreas and 
adrenal gland.

Materials and Methods

Experimental animals

This study administered 24 adult male rat divided 
randomly into 3 groups as follows; G1 is control group 
processed with distill water, G2 treated with 0.3mg/
kg digoxin and G3 treated with 0.9mg/kg digoxin 
orally by gavage daily for 60 days. The animals were 
kept for adaptation for 3 weeks before experiment at 
the laboratory animal house of College of Pharmacy –
University of Basrah. Animals were housed as eight rats 
in each cage under conditions ( Mechanical ventilation, 
12\12 hours light on, pellet, tap water and room 
temperature 24 ± 2oC).

Histopathological study: 

After 60 days of digoxin dosing, all rats were 
sacrificed and organs collected in 10% formalin 
for histopathological processing 8 and stained with 
hematoxylin and eosin according  to Drury 9, to be 
assessed by light microscope.

Results

Histopathology of control group

Thyroid gland shows normal thyroid follicles 
apparently of different sizes with cuboidal compact 

DOI Number: 10.37506/ijfmt.v14i4.11886
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epithelium and homogenous pinkish colloid material. 
Pancreas show normal pancreatic glands and in between 
shows islets of Langerhans in the vicinity of blood 
vessels. Adrenal gland shows two layer outer one 
represent adrenal cortex showing three layers including 
zona glomerulosa, zona fasciculata and zona reticularis, 
the other layer resembling adrenal medulla showing 
medullary cells which appear similar to neuronal bodies. 
Showed in figure1.

Histopathology of low dose group

Thyroid gland showed dilated thyroid follicles 
with flattened follicular cells filled with thick colloid 
material, early stage of hypothyroidism and some areas 
of the glands appear unchanged. Pancreas appear with 
un remarkable changes showing exocrine glands and 

in between islets of Langerhans. Adrenal cortex appear 
atrophied with blurred layers and hyperplasia of the 
adrenal medulla which occupies most of adrenal tissue. 
Showed in figure 2.

Histopathology of high dose group

Thyroid gland with moderate to severe flattening 
of follicular epithelial cells with engorgement of the 
follicular lumen by faint colloid material. Pancreatic 
islets of Langerhans show unremarkable pathological 
changes compared to control slides and there is only 
congestion of blood vessels. Adrenal gland shows 
moderate atrophy of adrenal cortical layers especially the 
zona reticularis with hyperplasia of adrenal medullary 
cells which appears hypercellular studied with neuron 
like cells. Showed in figure 3.

Figure 1: Control group, show normal architecture of thyroid follicles (a 200X &b 400X), pancreas show 
exocrine gland & islets of langerhance (c 200X &d 400X) and adrenal gland show cortex layers with medulla 

(e 200X &f 400X).
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Figure 2: Low digoxin group, show dilation of thyroid follicles (yellow arrow) and some area without 
changes (red star) (a 200X &b 400X), pancreas don’t show any changes in exocrine gland & islets of 

langerhance (c 200X &d 400X) and adrenal gland show atrophy of cortex layers (red star) with hyperplasia 
of medullary cells (yellow arrow) (e 200X &f 400X).



Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4      2247

Figure 3: High digoxin group, show moderate to sever flattening of thyroid follicle epithelium filled with 
colloid (yellow arrow) (a 200X &b 400X), pancreas show unremarkable changes except congestion of blood 
vessels (yellow arrow) (c 200X &d 400X) and adrenal gland show atrophy of cortex layers especially zona 

reticularis (yellow arrow) with medullary cells hyperplasia (red star) (e 200X & f 400X). 

Discussion  

The present study is designed to provide a data base 
about histopathological changes caused by digoxin drug 
on thyroid, pancreas and adrenal glands in rats. The 
control group showed normal architecture of these gland 
as shown in figure-1. It has been noted that increase 
dose of digoxin cause more changes in these gland 
compared to lower dose group, thyroid gland presented 
as enlarged follicles associated with flattened epithelium 
which may be related to effect of digoxin on thyroid 

gland to suppress thyroxin hormone release because of 
it is anticipated action on myocardium. Digoxin provide 
positive inotropic effect on the heart, which leads to 
increase stroke volume, vascular perfusion and improve 
blood pressure. This might cause a negative feedback 
on the function of thyroid gland which shows features 
of  hypo functioning thyroid follicles. The present study 
doesn’t reveal significant changes in pancreatic tissue 
except in high dose digoxin pancreas which revealed 
congested blood vessels, as shown in figure-3. 
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Ouabain is an endogenous digoxin-like substance 
that is produced by adrenal medulla cells and it has a 
similar mechanism of action to digoxin 7,10. During heart 
failure, because digoxin blocks the action of adrenaline 
effect on the heart, this probably may lead to atrophy of 
adrenalin producing cells in adrenal medulla which is 
accompanied by hyperplasia of ouabain synthetic cells. 
This finding is evident by the histological appearance 
of hyperplasia of ouabain-producing medullary cells 
of adrenal gland after digoxin administration which 
becomes more prominent with increased dosage of 
digoxin. This result is in line with Takahashi 10, who 
reported that a monoclonal ouabain antibody was highly 
distributed in adrenal medulla. Medullary hyperplasia 
is associated with atrophy of cortical layers of adrenal 
gland as shown in figures-2 and 3.

Upon reviewing literature regarding the 
histopathological changes of cardiac glycoside (digoxin), 
the authors didn’t come across any research studying 
these changes. This research may be the first of it is kind 
in this field.
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Summary

Our study aims to investigate in levels of Ferrtin and IL-23 in beta-thalassemia major patients (males and 
females), and compared with the control group (healthy individuals). The total number of samples were 
(88) blood samples, beta-thalassemia major patients (44) and healthy individuals (44). All the samples 
submitted to ELIZA test to determination Ferrtin and IL-23 in blood samples (males and females) (patients 
and healthy group). According to our results, showed there are significant difference in and males with beta-
thalassemia major and females with beta-thalassemia major in Ferrtin concentration as compared with the 
control group at (P<0.01). In addition, Our study showed no there are significant difference in and males 
with beta-thalassemia major and females with beta-thalassemia major in IL-23 level as compared with the 
control group at (P<0.01). Finally, there is a high increase in Ferrtin concentration of blood samples in 
males and females, while there are little changes (non-significant) in IL-23 concentration of blood samples 
in males and females. 

Keyword: Ferrtin, IL-23, beta-thalassemia major.

Introduction

Thalassemias are genetic disorders, included 
decreased production of the hemoglobin (alpha or beta 
chain or both). Hemoglobin function is to carry the 
oxygen and formed from two proteins. Decreasing of 
these proteins leads to the inability of RBC to transfer 
the oxygen; leads to anaemia. Thalassemia is occurred 
due to deletion or mutation of some gene (1) (2).

Thalassemias have two types (Alpha and Beta). 
Alpha thalassemia is occurring due to the deletion of the 
alpha-globin gene or disorder of the synthesis of alpha-
globin (3) (4). In addition, Beta-thalassemia results from 
point mutations in the beta-globin gene. It is divided into 
three categories based on the zygosity of the beta-gene 
mutation (minor, major and intermediate), these types 
result in different severity (5) (6).

The clinical signs of thalassemia appear before a 
child’s second birthday. Very acute anaemia, furthermore, 
jaundice, frequent infections, a poor appetite, fussiness, 
failure to thrive, paleness, and the skin becomes yellow, 

organs enlargement, acute anaemia required blood 
transfusions (7).

Ferritin is protein work inside the cells. Bacteria, 
animals, archaea and human can produce Ferritin. 
Ferritin acts as a buffer control level of iron [3]. Ferritin 
is present in the cell and secreted at small amounts 
into the serum. Ferritin is indirect indicator of the total 
amount of stored iron therefore; the ferritin test is used 
as a laboratory test for iron concentration (8) (9).

Interleukin-23 is a pro-inflammatory mediator 
formed from two subunits (p19 and p40). It have 
immunological role in the body. IL-23 is stimuli Th17 
cells that have great role in inflammation reaction (10).

Our study aims to investigate the relationship and 
changes in the levels of ferritin and interleukin 23 in the 
blood of patients with major beta-thalassemia

Material and Methods

Study design:  

DOI Number: 10.37506/ijfmt.v14i4.11887
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     This prospective study for beta-thalassemia 
major patients had been conducted from December 2018 
until June 2019 in AL Karama teaching hospital in Iraq 
Baghdad. All the patients had been chosen according to 
the following inclusion and exclusion criteria included 
All the patients are suffering from β-thalassemia major, 
Age more than 18 years old, Non-splenectomized, No 
obvious clinical infection, hepatitis and unmarried.

Sample size: 

The study included eighty-eight (88) patients 
divided into two groups:

1- The first group (patient): Were forty-four (44) of 
the β-thalassemia major patients.

2- The second group (control group): was forty-four 
(44) apparently healthy.

Data collection:  

The questionnaire is prepared for all the patients are 
included data related to name, gender, age, diagnosis of 
disease and other information.  

Venous blood withdrawal:

The venous blood (5) ml was taken from control and 
patients group included in the study. The collected blood 
was divided almost (3ml) put in K3-EDTA tubes while 
other (2ml) keep in plain tubes, then centrifuged for five 
min at (300) rpm for separation the serum then stored at 
(-20) C.

Determination of Ferrtin hormone:

Assay Protocol: 

1- Adding Pipet Ferritin Standard, control, and 
samples 25 μl by Pipet into the wells

3- Adding of the biotin Reagent (100) μl on all the 
wells and mixed. 

4- Incubation of the plate for thirteen minute at 
(25°C)

5- Lifting of the liquid from all wells then washing 
wells by wash buffer. 

6- Adding of the Enzyme Reagent (100) μl on all the 
wells and mix

7- Incubate for half hour at (25°C). 

8- Discarded liquid from all wells and washing wells 
by using wash buffer. 

9- Adding TMB substrate (100) μl on all the wells 
and incubation fifteen minutes at (25) C. 

10- Adding of the stop solution (50) μl on all the 
wells and mix

11- The absorbance is read at (450) nanometer for 
fifteen minutes after mixing the stop solution. 

Determination of IL-23 hormone:

Assay Procedure:

1- Put control, sample and standard in the wells

2- Adding Sample/Standard dilution buffer (0.1) ml 
into the zero well

3- Adding diluted sample (0.1) ml into test sample 
wells

4- Covering and incubation at 37°C for 1.5 hours

5- Left the cover and remove the plate content.

6- Adding Biotin-AB working solution (0.1) ml on 
the wells, adding of the solution on all wells

7- Covering and incubation at 37°C for one hour

8- Left the cover, and washing it by using wash 
buffer.

9- Adding of SABC working solution (0.1) ml into 
all the wells and incubation at 37°C for thirteen minutes

10- Lifting and washing by using wash buffer.

11- Adding TMB substrate (90) μl on all the wells, 
covering it and incubation at 37°C for thirteen minutes

12- Adding Stop solution (50) μl on all the wells and 
mixing, the color will be yellow directly.

13- OD Absorbance is read at (450) nanometer 
by using micro plate reader after mixing with the stop 
solution.
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Statistical Analysis

The Statistical Analysis System software (2012) 
was applied for detection of the effect of two factors in 
our study. LSD test was used for compare between the 
means. Q test was used for compare between percentage 
(0.01 and 0.05). 

Results

    According to our results, showed there are significant 
difference in and males with beta-thalassemia major 
(3063.26±396.46) and females with beta-thalassemia 
major (3663.73±523.42) in Ferrtin concentration as 
compared with the control group (157.24±48.12) and 
(20.45±3.65) respectively at (P<0.01) as the table (1). 

Table (1): Effect of gender and group in Ferrtin

Group 
Mean ± SE

Male Female 

Patients 3063.26 ± 396.46 3663.73 ± 523.42

Control 157.24 ± 48.12 20.45 ± 3.65

T-test (P-value) 1029.10 ** (0.0001) 1329.50 ** (0.0001)

* S: Significant, ** H.S., Highly Significant, NS: Non- Significant.

Based on our study, showed no there are significant difference in and males with beta-thalassemia major 
(19.58±2.79) and females with beta-thalassemia major (13.99±3.26) in IL-23 level as compared with control group 
(17.34 ± 1.22) and (21.10 ± 1.04) respectively at (P<0.01) as the table (2).

Table (2): Effect of gender and group in IL-23

Group 
Mean ± SE

Male Female 

Patients 19.58 ± 2.79 13.99 ± 3.26

Control 17.34 ± 1.22 21.10 ± 1.04

T-test (P-value) 7.496 NS (0.550) 8.457 NS (0.096)

*S: Significant, **H.S., Highly Significant, NS: Non- Significant.

Discussion

Many of the changes are occurring in patients with 
major beta-thalassemia, which include physiological and 
biological changes. These changes are included levels 
of hormones and some intermediate compounds in the 
activation of some reactions in the body such as ferritin 
and interleukin-23 (11).

Ferritin is a complex protein composed from two 
subunit heavy chain and light chain. Ferritin is regulate 
level of iron in the serum (12). 

According to our results, showed there are significant 
difference in and males with beta-thalassemia major 
and females with beta-thalassemia major in Ferrtin 
concentration as compared with the control group and 
respectively at (P<0.01) as the table (1). 
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      Level of the ferritin protein is a reflex level 
of the iron. In another mean, the ferritin concentration 
gives a general view of how much iron in the body. If 
the ferritin level is low, that indicates the iron is low. If 
the ferritin concentration is high, the iron is high. The 
high concentration of ferritin is associated with beta 
major thalassemia due to repeated blood transfusion lead 
to increasing of iron in the body results in increases of 
ferritin and that agreement with results of (13) (14).

Interleukin-23 (IL-23) plays an important role in the 
development and maintenance of T-cell helper, wherever 
it has a great immune- protective role in the body (15).

Based on our study, showed no there are significant 
difference in and males with beta-thalassemia major 
and females with beta-thalassemia major in IL-23 level 
as compared with the control group and respectively 
at (P<0.01) as the table (2), There are little increase in 
males and a little decrease in females.

Some studies such as (16) and (17) showed increasing 
of IL-23 level,  However, another study such as (18) 
showed little increases non- significant of IL-23 level.

Our study showed no statistical differences in 
interleukin-23 in males and females as compared with 
the control group. Perhaps these slight differences 
between the groups are due to individual factors, un-
clinical infection conditions, and other unknown factors.
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Abstract

Schiff bases (SBs) based on amino acid derivative stand for multipurpose ligands that formed by condensing 
amino acids with carbonyl groups. They are significant in pharmaceutical and medical areas due to their 
widespread biological actions such as antiseptic, antifungal, along with antitumor actions. Transition 
metallic complexes resulting from SB ligands with biological activity were extensively experimented in the 
literature. In this article, we review, in details, about synthesizing and biological performances of SBs along 
with its complexes. 

Keywords: Schiff bases (SBs), Amino acid, Metal complexes, antimicrobial activity, and antitumor activity.

Introduction 

Compounds having an azomethine cluster (-CH=N-
), termed as Schiff bases (SBs) has typically synthesized 
as a result of condensing primary amine with a carbonyl 
compound.(1) SBs of aliphatic aldehydes have been 
somewhat unstable and freely polymerizable. On the 
other hand, SBs with aromatic aldehydes, including 
an in effect conjugation system, have been in higher 
degree of stability (2). SBs have, in general, particular 
preparation use, detection, applications, identification 
and determining of aldehydes or ketones, carbonyl 
or amino compounds purification, or protecting the 
groups throughout complex or sensitive reacting.
(3) They correspondingly create elementary units in 
specified dyes. SBs usually stand for bi-or tri- dentate 
ligands able to produce highly stable complexes with 
transitional metals (4). Several of them can be employed 
as liquid crystals. SB reactions have been advantageous 
in creating carbon-nitrogen bonds in organic synthesis 
(5)

. SBs act as an imperative intermediary in a quantity 
of enzymatic reacting containing interacted enzyme 
with the amino or a carbonyl collection of the substrate. 
The most essential categories of catalytic process is the 
biochemical activity that includes condensed primary 
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amine in the enzyme with usual lysine residue and 
carbonyl cluster of the substrate for forming an imine 
and SB.(6) Stereo chemical analysis based on molecular 
model has depicted that the formed SB concerning 
methylglyoxal as well as amino group of lysine side 
chains of proteins can be headed for number of atom 
of peptide groups in which the charge transfer can arise 
among oxygen atoms of SBs and these groups .(7)  The 
pyridoxal SBs resulting from amino and pyridoxal acids 
had made and examined based on biological viewpoint. 
Enzyme models based on transition metal complexes of 
these ligands are very imperative in biochemical scopes.
(8) The speedy expansion of these ligands have caused  
enhanced research activity for coordination chemistry 
with highly remarkable deductions.(9)  In the current 
paper, we focusses on the formation and biological 
actions of several primary amines derivative SBs as well 
as its complexes.

Part one: SB of Amino Acid 

Metal chelates of prepared SB as a result of uniting 
salicylaldehyde along with amino acids are effectually 
employed in realizing the process of transamination 
reacting. These can be biomimetic species. The present 
research paper is concentrated on the characterization, 
complexation , syntheses, behaviour and antimicrobial 
analyses of several formed new SBs from salicylaldehyde 
with 3-amino benzoic acid besides Glycine  and Alanine 

DOI Number: 10.37506/ijfmt.v14i4.11888
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employing sodium hydroxide as a catalyst. The formed SB ligands were effi caciously complexed with Zn (II) metal 
and examined based on their spectral data. Morphological analyses have implemented by means of SEM. The 
complexation impact on the antimicrobial action of SBs besides its Zn (II) complexes is as well investigated.(10)
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N O

HO
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Scheme1- Preparation of amino acid based Schiff bases

In platinum (II) complexes having lessened amino 
acid ester SBs have interacting with salmon sperm 
DNA has been examined by dint of circular dichroism 
and ultraviolet spectroscopies. The potential antitumor 
performance of each compound has been investigated in 
vitro on HeLa and A549 tumor cell lines. Practically, 
each complex had superior cytotoxic action as compared 
to cisplatin in contradiction of these cell lines. (11)

     Synthesizing new SB compound can be resulting 
from s-allyl cystiene and methionine. A new formed 
compound, 2-((2-((2-(allylthio)-1-carboxyethyl)
imino)ethylidene)amino)-4-(methylthio)butanoic acid 

(ACEMB) has been categorized. ACEMB has shown 
potent in vitro antioxidant(12). 

On the other hand, 3 integrated ligand Cu(II) 
complexes [Cu(o‐vanillin‐L‐tryptophan Schiff  
base)(diimine)] (diimine =2,2′‐bipyridine (1), 1,10‐
phenanthroline (2) in addition to 5,6‐dimethyl‐1,10‐
phenanthroline(3)) have been formed and 
categorized based on spectral  and analytical 
approaches. In the gas phase for B3LYP/LanL2DZ 
levels, the 1–3 molecular structures have been 
boosted by means of density functional theory 
(DFT). (13)

Figure 1- structure of cu complexes
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Critical investigation of thirteen crystallographic confi gurations of several Ni(II) complexes of amino acid SBs 
has performed. The foremost conclusion of (14) ha been the consequence of a parallel displaced category of aromatic 
interacting among  Pro N-benzyl rings and o-amino-benzophenone. The aromatic interactions quality has revealed to be 
as controlled steric environment nearby amino acid side-chain, interpreting substituted Ni(II) complexes under dissimilar 
thermodynamic stabilities. (14)

3-anionic oxide-vanadium SB N-salicylidene amino acid complexes have been resulting by reacting sodium 
salicylaldehyde-5-sulfonate with phenylalanine (VO-1), alanine (VO-2) or glycine (VO-3), subsequently, and mixed 
with vanadyl sulfate monohydrate. Inhibiting consequence of VO-3, VO-2, in addition to VO-1 has examined for 
carbon steel corrosion in chloride acid solution. Based on electrochemical experiments and in an existence of 1.0 mm 
VO-1 inhibitor, VO-complexes preserve carbon steel corrosion, producing extreme inhibiting effi ciency equal to 
94.7%. Each VO-complex has mixed-type inhibitors.(15) 

Scheme 5- The synthetic of the VO salicylediene amino acids complexes

By condensing 5-bromo-2-hydroxybenzaldehyde 
along with α-amino acids (L-alanine (ala), L-phenylalanine 
(phala), L-aspartic acid (aspa), L-histidine (his) 
and L-arginine (arg)), Novel chains of Fe(II) complexes 
and SB amino acids were proposed  and formed 
by bioactive ligands. Infrared, ultraviolet–visible 
spectra, elemental analyses,, in addition to  magnetic 
susceptibility and conductivity measurements have 
been employed to clarify the geometry of anew 
primed Fe(II) complexes. Additionally, the stability 
along with stoichiometry coeffi cients of the organized 
complexes was spectrophotometrically measured. The 
consequences put forward that the organized SB amino 
acid ligands perform as dibasic tridentate ONO ligands 
and have binding to Iron(II) in octahedral structure as 

stated by the typical formulary [Fe(bs:aa)2].nH2O. In 
the case of pH = 7.2 and based on electronic absorption 
spectra besides viscosity measurements, DNA 
interacting of these complexes has been examined. 
The investigational consequences specifi ed that the 
examined complexes can be binded to DNA by means 
of intercalative mode and have shown a dissimilar 
DNA binding action based on this arrangement: 
bsari > bshi > bsali > bsasi > bsphali. Besides, the 
organized compounds have investigated for their in 
vitro antibacterial action in contradiction of 3 kinds of 
bacteria,  Bacillus cereus, Pseudomonas aeruginosa as 
well as Escherichia coli. The consequences have given 
an indication that the metallic complexes have been in a 
greater reactivity concerning their resultant SB ligands 
(16).
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Scheme 6- The formation of the investigated Schiff base amino acid

Ligands and their complexes

Synthesized novel metal complex of Co and 
Zn withamino acid-nucleobase hybrid ligand were 
accomplished through minimal chemical reacting of 
metal salt with amino acid L-histidine in addition to 
nucleobase adenine as ligands. The reactivity concerning 
BSA has shown that BSA fl uorescence quenching by the 
dual complexes have been in static quenching, while as 
compared with the complex 2,  complex 1 has the greater 
BSA-binding capability. The pharmacological action of 
the ligand in addition to the complexes has examined 
through antioxidant activity. They display implying 
infl uence in contradiction of radical DPPH. The 
consequences of the molecular docking investigations 
of reinforced thecomplexes.(17)

For amino acid SBs, formation and organizational 
categorization of cobalt (II) complexes has primed based 
on Salicylaldehyde and 3 amino acid in basic medium 
( Leucine, Valine , and Isoleucine) . The SBs and their 
metallic complexes have been initially scanned in 
contradiction of numerous microbes strains to investigate 
their biological infl uence. (18)

Expansion of innovative drugs stands for important 
solution to oppose in effect antimicrobial resistance 
threat. SB and Cinnamaldehyde-amino acid compounds 

stand for anew detected compounds that show noble 
antibacterial action in contradiction of gram-negative 
and gram-positive bacteria. Quantitative structure–
activity relationship (QSAR) approach has employed for 
exploring the relationship among compound structures 
and antibacterial activity. (19)

Amino acid derivative SB as formed by reacting 
leucine with salicyldehyde in basic medium. A SB 
has employed as a ligand that reacted with Mn, Co, 
Cd and Cu metals with the intention of forming 
stable complexes. Each compound with ligand and 
complexes have correspondingly involved with diverse 
bacterial (staphylococcus aureus, Bacillus subbtilis 
and Escheria coli) and fungous strains (Aspergillus 
fl avus, Aspergillus niger and Alternaria alternate) with 
the aim of investigating inhibiting  activities for titled 
compounds. The consequences have depicted that the 
metallic complexes possess larger antimicrobial actions 
as compared with ligand. (20)

The amino-acid for SB (S)-2 has organized based on 
condensing (S)-3,3′-diformyl BINOL (BINOL = 1,1′-bi-
2-naphthol) with L-valine in an existence of 
tetrabutylammonium hydroxide in methanol. The 
compound shows off-on-off fl uorescence reaction 
concerning Zn2+. Spectroscopic investigations expose 
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(S)-2reacts with 1 equiv Zn2+ for forming the dimeric [2+2] complex with signifi cantly improved fl uorescence. Extra 
quantity of Zn2+ feasibly produces dissociated dimeric complex for giving signifi cant diminished fl uorescence. (21)

Scheme 10- Condensation of Schiff Base (S)-2

Resulting from 2-hydroxynaphthaldehyde with glycine and phenylalanine, Zinc (II), Cu (II), nickel (II), cobalt 
(II) and Iron (III) complexes of SB (LG, LP) have been testifi ed. The LP, LG and their metallic complexes were 
partitioned for their antimicrobial actions in contradiction of 5 Gram-positive (Methicillin resistant Staphylococcus 
aureus (MRSA), Staphylococcus aureus, Streptococcus mutans, Enterococcus faecalis as well as Bacillus cereus) and 
3 Gram-negative ( Klebsiella pneumonia,  Pseudomonas aeruginosa besides Escherichia coli) along with Candida 
albicans via broth microdilution methods. Resultant data have shown that ligands along with their metallic complexes 
have shown medium to good actions in contradiction of fungi and Grampositive bacteria. (22)

Scheme 11- The general synthesis procedure of ligands and complexes

The SB resulting from condensing tyrosine along 
with salicylaldehyde has been produced. In addition, 
its Pd(II), Pt(II) and Cu(II) complexes have primed. 
Antibacterial performance for the complexes has 
determined in vitro in contradiction of diverse bacterial 
strains  as in  Bacillus subtilis along with Pseudomonas 
aeruginosa using well-diffusion technique. Transition 
metal complexes possess noteworthy developed 
antibacterial activity as compared with parental drug. (23) 

Part 2: mixed ligand of several amino acids

     The ternary complexes of Zn(II), Cu(II), Cd(II) 
along with Ni(II)  with 2-aminomethylbenzimidazole 
(AMBI) and glycine. The secluded chelates were 
partitioned for their antibacterial and antifungal 
actions using disc diffusion technique. The compound 

cytotoxicity in contradiction of larynx (HEP2) and colon 
(HCT116) cancer cells thoroughly investigated. For 
ternary M-AMBI-Gly complexes, stability constants 
have evaluated in aqueous solution at I = 0.1 mol dm3 
NaCl potentiometrically. (24)

     The Ni(II) , Co (II), Zn(II) , Cu(II), Hg(II)  and 
Cd(II) complexes of integrated amino acid (L-Proline 
) as well as Trimethoprim antibiotic have formed. The 
ligands and their metal complexeswere have for their 
antimicrobial performance in contradiction of 4 bacteria 
including gram positive besides gram negative types. (25)

     Diverse ligand complexes of bivalent metal ions 
with Ni(II), Co(II), Zn(II), Cu(II), Cd (II), and Hg(II)  
for  [M(Anth)2(TMP)] composition in 1:2:1 molar ratio,  
in which AnthrH= Anthranilic acid (C7H7NO2) and 
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Trimethoprime (TMP) = (C14H18N4O3) were formed and categorized. The dual ligands along with their metallic 
complexes were screened for their bacterial performance in contradiction of particular microbial strains gram positive 
and gram negative types. (26)

Figure5-preparation of the Complexes [M(Anth)2(TMP)]

Through condensing {3-amino-1-phenyl-2-
pyrazolin-5-one (APO)} and o-phathalaldehyde 
and anthranillic acid (L2) accompanied by 
several transition metallic ions, mixed ligand 
complexes with SB derivative ligand (L1) were
created. All these compounds were determined in 
contradiction of mirobial strains gram positive and gram 
negative types based on the analytical studies.(27)

A different mixed Iron (III) and Zinc (II) complexes 
along with iso nitroso acetophenone (HINAP) 
besides L-amino acids like, L-histidine, L-proline and 
L-phenylalanine, were formed and characterized. The 
antimicrobial performance has examined in contradiction 
of bacteria (bacillus subtilis, Staphylococcus aureus,, 
Pseudomonas aeruginosa, Escherichia coli) and 
Candida albicans fungi . The Fe and Zn complexes have 
been in a higher activity active in contradiction of Gram 
+ than Gram - bacteria. They likewise exhibit signifi cant 
growth inhibiting in contradiction of the tested fungi. In 
vitro antitumor activity has examined in contradiction 
of cancer cell lines of larynx or HEP2 type has shown 
signifi cant ligands toxicity with their mixed complexes. 
(28)
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Abstract

Background: “Rheumatoid arthritis (RA) is an inflammatory disease leading to joint disruption”.  The 
instant study designed to detect   serum markers in RA that could discriminate between seropositive (SP) and 
seronegative (SN) by evaluating levels of IL- 22and IL -17a in patients with rheumatoid arthritis. Methods: 
In this cross-sectional study, a total of sixty Rheumatoid arthritis (RA ) patients’ age and sex-matched with 
healthy controls were involved in the present study.  The serum IL- -22 and IL -17a levels were measured 
using an ELISA kit. Results: The mean ±SD age in seropositive and seronegative was (37.22± 11.29 and 
34.28±20.3 years, respectively), while in control group was (27.14±9.33 years). Furthermore, serum IL- 22 
and IL -17a level was significantly higher in seropositive and seronegative RA patients compared to healthy 
controls (P<0.001). There was no significant variation in serum IL -22 and IL -17a level according to the 
seropositive and seronegative in RA patients (p>0.05), but there was a positive correlation between them 
ROC test representing a highly sensitive and specific . Conclusion: The present study exhibited higher 
serum IL- 22 and IL -17a levels in seropositive and seronegative in RA patients compared to healthy controls. 
Therefore, IL- 22 and IL -17a can be considered as a biomarker for RA disease, with high sensitivity and 
specificity but these cytokines couldn’t be used as discriminated between SP and SN in RA patients.

Keywords: - Rheumatoid arthritis, Seropositive, Seronegative IL22, and IL17a 

Introduction

“Rheumatoid arthritis (RA) is a systemic 
autoimmune disease characterized by chronic 
inflammation of the synovial membrane (1) Multiple 
studies have been demonstrated that levels of disease-
related biomarkers may be elevated prior to the onset 
of symptomatic rheumatoid arthritis (2),(3) . These 
biomarkers include rheumatoid «factor (RF), antibodies 
to «citrullinated protein antigens (CCP), as well as 
multiple cytokines/chemokines», C-reactive protein 
(CRP) and erythrocyte sedimentation rate (ESR) (4), (5). 
Releasing “pro-inflammatory cytokines, as well as other 
pro-inflammatory molecules, reaches to the mediated 
of cellular differentiation, inflammation, immune 
pathology, and regulation of the immune response (6). 
Selectively Th17 cells generate the signature cytokines 
such as interleukin 17 (IL-17), IL-21 and IL-22, and 

have been reported to play a vital role in the chronic 
inflammatory response and affected consequently 
joints and led to tissue damage in RA patients (7).  The 
interleukin (IL-22( was a member of the IL-10 family that 
significantly controls tissue responses to inflammation 
2”.   A few studies propose the pro-inflammatory/ 
pathogenic role of IL-22 in the onset and progress of 
RA (8). “The object of this research was to assess the 
role of certain disease markers such as autoantibodies 
(ACCP, RF), “cytokines (IL-17 and IL-22) and (hs-
CRP, ESR) in the pathogenesis of RA as panel useful 
in assessing disease with seronegative and seropositive 
besides  efforts to search whether of these cytokines 
could  distinguished between SP and SN included in the 
of RA .

Subjects, Materials and Methods

“The considered investigation included 60 patients 

DOI Number: 10.37506/ijfmt.v14i4.11894



Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4      2263

with RA (50 females and 10 males),  including new 
diagnoses without treatment divided to  36 seropositive, 
24 seronegative providing the “American College of 
Rheumatology (ACR) criteria for RA”. These RA 
patients were diagnosed by the clinic’s rheumatologists 
and participation of the “Rheumatology Department /
Baghdad Teaching Hospital” within the period of Feb 
2019 to June 2019.  Each Rheumatoid arthritis patients 
were chosen after excluding patients with any of the 
following states such as “malignancy, other autoimmune 
diseases, pregnancy,  medications including steroids, 
antibiotics, CNS” depressants, hormonal therapy, 
and others. Unrelated, fifty healthy individuals were 
correspondent to the patient’s group in their ages and 
genders were randomly selected as controls.  During the 
morning five milliliter of Blood was collected from all 
members of the study groups. Each sample was separated 
into 2 parts; the first part is the serum for the serological 
tests,  while the second is whole blood for ESR. The 
concentrations of the serum   IL-22 and IL-17 levels in 
patients and healthy controls were determined by using 
ELISA Kit, according to the manufacturer’s guidance 
(MyBiosource .USA).  On the other hand, RF and 
ACCP measured by ELISA (Chorus, Italy) the highly 
sensitive C –reactive protein (hs-CRP) were detected by 
ELISA (Demedltec diagnostics) and ESR was tested by 
Westergren method

Statistical Analysis

Statistical analyses were conducted using the SPSS 
statistical package for Social Sciences (version 20.0 for 
Windows, SPSS, Chicago, IL, USA). Data are displayed 
as mean ± SD for quantitative variables.While number 
and percentage for qualitative variables.  Quantitative 
data were tested using ANOVA and Kruskal-Wallis test 
for differences between groups, Pearson’s correlation for 
the relation between groups; while qualitative relations 
were evaluated using the Chi-square test. P-value of 
<0.05 was considered statistically significant. Cut-off 
values were estimated according to ROC (9).

Result

Demographic characteristics of the studied groups:

Table 1 shows the baseline characteristics of the 
studied samples according to age and gender with a 
comparison of significance in studied groups shows 
that a total of 100 individuals were divided into two 
groups 60 patients with RA [35 seropositive (SP) and 
25 seronegative (SN)], while 40 individual chosen 
as apparently healthy controls. Results in this table 
demonstrated that there was no statistically significant 
difference between males and females in RA patients and 
control at P>0.05. Moreover, no significant difference 
was reported in the current study according to age groups 
between RA groups and control at P>0.05.

Table 1: The baseline characteristics of the studied groups.

Variables
RA Patients

Control P-value
seropositive Seronegative 

A
ge

   
 (y

ea
rs

)

Range (25-64) (20-61) (20-50)
P=0.677

NS
Mean ± SD 37.22± 11.29 34.28±20.3 27.14±9.33 

G
en

de
r Male No. (%) 7 ( 20 %) 6 (24 %) 20(50%)

P=0.955
NSFemale No. (%) 28 ( 80 %) 19 ( 76 %) 20(50%)

Total No. 35 25 40

  (*) NS: Non -Significant. at P>0.05.
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The concentration levels of ESR, RF,  hs-CRP, and 
ACPA among studied groups 

Table 2 representing the Mean± SD of ESR, RF, hs-
CRP, and ACPA, according to studied groups. Analysis 
study shows that there were no significant differences in 
the Mean± SD between seropositive (76±23.5;

 16.43±9.98, respectively) and seronegative(68±86.2; 
17.76±10.29, respectively) in RA patients according 

to ESR, hs-CRP at P>0.05.  Hence, that there was a 
significant difference in the Mean± SD of   RF, and 
ACPA in RA patients between seropositive (372.5± 34.7; 
22.6± 11.6.9, respectively) and seronegetive (12.8± -8.7; 
6.6± 1.9, respectively)  at  P> 0.001. While, the mean 
concentrations of «ESR, RF,  hs-CRP and ACPA» in 
seropositive RA patients were significantly higher than 
healthy control   (P < 0.001).

Table 2: distribution of serological and blood marker in the studied groups.

Parameters
Patient

 seropositive
Patients 

seronegatie
Control P-value 

ESR  mm/h
M ± SD  

7 6± 23.5 68 ± 36.2 1 6± 2.5 0.000

hs-CRP mg/L
M ± SD  

16.43  ± 9.98 17.7 6± 10.29 3.47 ± 10.65 0.000

Anti-CCP AU/ml 
M ± SD  

22.6± 11.6.9 6.6± 1.9 5.7± 7.2 0.000

RF AU/ml  
M ± SD

372.5± 34.7 12.8± -8.7 11.8± 6.7 0.000

Highly Sig.   P=0.000 among patients groups and healthy control

Mean levels of IL-22 and IL-17a among the studied groups 

The mean concentration of serum IL-22 level was significantly higher in RA patients (SP and SN) than healthy 
control. The same was true for serum IL-17a level exhibited a significantly higher mean concentration in RA patients 
versus control P<0.000)  .Notably that no differences in mean concentration of both IL-22 and IL-17 between RA 
patient (SP and SN) as showing in table 3.  
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Table 3: Mean concentration of serum cytokines IL-22 and IL-17a among   studied groups  

Parameters
RA Patient
seropositive

RA Patients 
seronegatie

Control P-value 

IL-22 pg/ml
M ± SD  

26.6 ± 38.7 21.2 ± 27.5 7.4 ± 8.0 0.000

IL-17a pg/ml
M ± SD  

18.4 ± 15 19.8 ± 11.2 9.6 ± 6.7 0.000

 Highly Sig. at P=0.001 among patients groups and healthy control

Pearson’s Correlation Coefficients between IL-22 & IL-17a among RA seropositive 

In the current study, there were   significant correlations between IL-22 with IL-17a (r=0.353 with P=0.032), in 
seropositive RA patients and (r=0.297 with P=0.024 ) in seronegative as show in table 4.

Table 4 : Pearson’s Correlation Coefficients between IL-22 & IL-17a among RA groups  

Groups Studied parameter Pc &p-value IL-22 IL-17a

 Seropositive  RA Patients 
IL-22

r 0.353*

p-value
0.042

(S)

Seronegative RA Patients IL-17a

r
0. 297*

p-value 0.024
(S)

Pearson Correlation. S.: significant *: Significant at Ps values (0.05)

Estimation of cut-off values, ROC curve, sensitivity and specificity of the IL-22 &IL-17a among RA groups:

In RA patients  , the IL-22 cuts-off values was  27.6 pg/ml with sensitivity 86.8 % , specificity 93.9%,  and 
the AUCROCs of s0.952 (P = 0.000) ; while in IL-17a cuts-off values was 16.24 pg/ml with  sensitivity 93.4% 
,specificity 99 %, with AUROCs of 0.934 (P  = 0.000). Table 5
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Table 5 : Estimation of cutoff points, sensitivity, specificity and AUROC of the parameters in RA patients .

Parameters Cut-off points Sensitivity (%) Specificity 
(%) AURO P-values

IL-22 pg/ml 27.6 86.8 93.9 0.952 0.000

IL-17 a pg/ml 16.24 93.4 99 0.934 0.000

AUCROC: Area Under receivers operating characteristic, , Sig. at P value < 0.05.

Discussion

Rheumatoid arthritis (RA) refers to systemic chronic 
inflammatory disease leading to joint destruction. 
(10). information on the differentiation in the systemic 
inflammatory serum markers between SP and SN RA is 
insufficient .Consequently, in the current study preferred 
of serum markers were evaluated in self-governing 
groups of SP and SN RA patients.  It has been suggested 
that different inflammatory pathways are involved in the 
development of seronegative (SN RA) and seropositive 
RA (SP RA). The existing study exposed that female 
patients were nearly three times more predisposed 
to RA than men this result was agreeable to some 
extent among that of local prior studies in Iraq (11), 

(12). The preponderance of particular disease activity 
markers representing the appearance of autoantibodies 
in early RA these including ACCP and RF  that have 
been conferred a higher risk of further aggressive and 
prognostic markers of an erosive  disease   compared to 
the population had negative for both autoantibodies (13).  
The immune complexes containing –ACPA established 
to  induced production of pro-inflammatory cytokines 
and triggering of macrophages via Fcγ R-dependent  
augmented  by the presence of IgM RF  in this process 
(14).   Regarding ESR and reactivity of h-CRP, it was 
noted that ESR, significantly raised in seropositive (SP) 
and seronegative (SN) RA patients, which is nearly 
harmonious with results of previous works of literature 
(15),(16) .Here rise in the seropositivity of active disease 
markers has been additionally connected with continued 
active inflammatory registered by the long-term height 
of erythrocyte sedimentation rate (ESR) and disease 
activity score (17).  The highly-sensitivit CRP (hs-CRP) 

assay can be applied to distinguish mild disease activity 
that was associated with inflammation but that was not 
detectable by routine CRP testing (18). The results of hs-
CRP in this study correspond with other studies (19), (20). 
Those studies were proved that hs-CRP consider as a 
cardiovascular (CV) disease brand in RA patients plus 
dropped a spot of light on the high incidence of patients 
with or at the hazard of progressing to CV diseases 
in RA. Aforementioned study result of increased IL-
17a level in RA patients would coincide with many 
other studies (21),(22), and established  its important 
role in RA pathogenesis . Previous   studies  found  
the concentrations level  of IL-17a in  both serum and 
synovial fluid were greater in patients with RA than in 
healthy and recommend that high IL-17a levels may be 
correlated with a more severe clinical development as 
mentioned by (23),(24). Meanwhile, another study observed 
strong associations of serum and synovial fluid IL-17a 
levels found with ESR, CRP, RF, and anti-CCP (25), 
those findings imply that raised serum and synovial IL-
17a levels in RA patients correspond to the development 
of the disease activity and severity.  Besides, Metawi et 
al observed that levels of IL-17a in serum and synovial 
fluid revealed significant positive associations with 
Disease Activity Score in 28 joints (DAS28) in a cohort 
of 30 patients with active RA with knee diffusions, 
while the worse functional state was associated with 
greater IL-17a levels (26). In contradiction with the study 
on RA Egyptian patients, reported that serum level of 
IL-17a didn’t correlate with the DAS28 score but it was 
significantly greater among critically active patients as 
corresponded to patients with modest activity (27). 
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conclusion: There was an elevation in both IL-17 
and IL-22 in seropositive and seronegative RA patients 
with high sensitivity and specificity that means  IL-
22 and IL-17 would act as pro-inflammatory cytokine 
during the disease course of RA but they couldn’t use for 
discriminated between SP and SN RA.
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Abstract

The study included 80 blood and serum samples of aborted women with Toxoplasma gondii infection 
and healthy, uninfected and non-aborted women in the control group. For the period from August-2018 
to June-2019, in collaboration with the Falluja teaching hospital for women and children and the Ramadi 
teaching hospital for women and children, the Enzyme-Linked Immunosorbent Assay (ELISA), also to the 
Toxoplasma gondii (B1) gene, the Nested polymerase chain reaction technique are used. The results of the 
study showed by that Elisa Toxoplasma gondii, IgG infection (50%), IgM infection (12.5%), and IgG & IgM 
Infection (12.5%), were mean (108.16±47.02) (99.02±31.47) (96.45±20.68) respectively compared with the 
control group (25%) (0.94±0.93) and Interleukin-2 shown in IgG group (48.66±12.01) and control group 
(14.28±6.84) decreased compared to IgM (81.19±9.66), and IgG & IgM (80.71±9.18) group. Nonetheless, 
using nested PCR, the B1 gene showed just (12.5%) of all study samples in IgM and IgG&IgM alone and 
all IgG negativly.

Keywords: Toxoplasma gondii, ELISA, Interleukin 2, nPCR.

Introduction

Toxoplasmosis is the main common parasitic 
disease, in which the coccidian protozoan caused by 
Toxoplasma gondii, (from 10% to 80%) in different 
parts of the world. The human infection pathway is the 
consumption of tissue cysts found into uncooked or 
raw eating as well as the ingestion of oocysts through 
polluted vegetables or water, another path of infection is 
the transmitting of tachyzoites (the fast-dividing) from 
mother which pregnant to the growing fetus which can 
be resulting in abortion, chorioretinitis, including severe 
developmental defects (1).

In T. gondii, it was found that three different phases 
of the life cycle depend on the phase of the parasite into 
the host. Tachyzoites and bradyzoites found mainly in 
the intermediate host (asexuality, within the tissue cyst) 

appear to be a morphological form. The most recent 
phase of sporozoites can only be seen in the most recent 
host (sexuality reproduction, oocysts) (2).

The most significant sequel to 
toxoplasmosis is a congenital infection in women pregnant 
(3). The congenital transmission of T. gondii happens 
predominantly for the first time during pregnancy (4). 
The incidence of congenital toxoplasmosis is greatest 
for the first and second trimesters of pregnancy, usually 
leading to abortion or stillbirth (5).

Many serological methods have been used to detect 
T. gondii as an enzyme-linked immunosorbent assay. 
Recent research has confirmed that PCR is critical to 
assessing the prevalence of T. gondii, as the only method 
of DNA detection,  PCR has been used professionally in 
women pregnant to identify toxoplasmosis (6). The B1 
gene appears highly specialized and has 35 replicates in 
its genome, resulting in the amplification of the target 
for polymerase chain reaction (PCR) to identify blood 
and tissue parasites (7).
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Interleukin-2 (IL-2) is a very considerable 
inflammatory cytokine, with IL-2 production 
abnormalities identified in patients receiving transplant 
rejection. A number of studies have shown that the higher 
IL-2 outflow levels have already been an association 
with recurrent spontaneous abortion (8).

Material and Method

Collection of samples

Between August-2018 and June-
2019, in collaboration with Falluja teaching  hospital 
for women  and children, Ramadi teaching hospital for 
women and children,  80 blood samples were collected 
over the age range (18-45) years. In this study, four 
different women’s groups, control group included (20 
samples) for healthy women non-abortion before, but 
infected women with T. gondii IgG group (40 samples), 
IgM group (10 samples) and IgG&IgM group (10 
samples) which had an abortion before on the basis of 
the first diagnosis.

  5 ml of venous blood samples were collected from 
the patient and the control subjects, 3ml was placed 
in a gel tube (without anticoagulant) and kept at room 
temperature until blood was clotted; the serum was 
separated by centrifugation at 3500 r.p.m. for 10 min and 
then stored at -20 ̊ C. Also 2 ml placed in the EDTA tube 
and stored at-20 ° C until DNA was extracted. The DNA 

extraction by Kit extraction Geneaid from the blood as 
well as stored at-20 ° C until used for PCR.

The Diagnostic Methods:

1-Serological tests

A. Estimation antibodies of Toxoplasma gondii

The serological test was used for the diagnosis of 
Toxoplasma gondii by the ELISA test IgG according to 
the NO.TOXG01 catalog kit and IgM according to the 
NO.TOXG02 catalog kit.

B. Estimation of IL-2 concentration

Estimation of the 
level of IL-2 in the serum of women with T. Gondii was 
done using the ELISA method, according to the use of 
the Cloud-Clone Crop Catalog kit NO. SEA073Rb.

2- Molecular detection test

Nested Polymerase chain reaction (nPCR)

Blood DNA extraction was carried out according 
to the DNA extraction kit protocol with NO catalog. 
Nested PCR performed a two-stage amplification of 
the fragment of the B1 gene with separate primer pairs 
shown in table (1) for all DNA samples.

Table (1): Gene B1 Specific Primers

B1 gene Primers B1gene 
fragment

Fragment 
Length(bp)

Annealing  
temperature 

Tm 

B1 (F1)
5ʹ-GGAACTGCATCCGTTCATGAG-3ʹ

694-714

193 bp

56.6 oc

B1 (R1)
5ʹ-TCTTTAAAGCGTTCGTGGTC-3ʹ

887-868 51.9 oc

B1 (R2)
5ʹ-TGCATAGGTTGCAGTCACTG-3ʹ

757-776

96 bp

51.7 oc

B1 (F2)
5ʹ-GGCGACCAATCTGCGAATACA CC-3ʹ

853-831 63.2 oc

* F: Forward sequences,                   R: Reverse sequences.
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    Primers were added in the fi rst stage, as instructed 
by the manufacturer, and are then placed into the PCR, 
then the fi rst stage product is used as a template in the 
second stage and is also put into the PCR thermocycler.

Result and Discussion

Serological tests are benefi cial for the diagnosis 
of T. gondii by detecting antibodies in serum and 
determining the phase of infection in the acute and 
chronic phase (9).

 The result of this study shown in Table (2), T.gondii
antibody level (UI / mL) in control group was (0.94±0.93) 
a signifi cant difference with group IgG infection, IgM 
infection, and IgG & IgM Infection (108.16±47.02) 
(99.02±31.47) (96.45±20.68) respectively. But in group 
IgG had shown a non-signifi cant difference with both 
groups IgM and IgG & IgM. Also group IgM had 
shown a non-signifi cant difference in rates of T.gondii
antibodies opposed to group IgG & IgM.

Figure (1): Levels of mean T.gondii infection in Patients and Control

   The result of this study was shown to be a percentage 
of T. gondii seroprevalence IgG group (50 %) which is 
signifi cantly greater than IgM and IgG&IgM which is 
shown (12.5 %) and (12.5 %) respectively, but control 
group (25 %), as most IgG-positive toxoplasmosis 
incidents were suffi cient to determine the presence of 
chronic infection; IgM-positive titer, in the other hand, 
leads to the presence of acute infections.

The results of this study coincided with the 
results of the study (6) which showed T. gondii 
seroprevalence for IgM (4.16 %) and IgG (25.83 %) 
while IgM and IgG shown (3.33%) of aborted women 
with toxoplasmosis; and (10) were identifi ed as IgG 
(31.5 %), IgM (7.6 %) and IgM & IgG (2.5 %).

  On the other hand, the results were not in agreement 
with the result of (11) as shown IgG of T. gondii was 
(18.09 %) whereas IgM (9.79 %) for pregnant having 
recurrent spontaneous abortions also(12) observed 60 
(38.7%) of IgG & IgM T. gondii were positive (4 % and 
44 % respectively to IgG and IgM for aborted women).

Toxoplasmosis, which can lead abortion at any time 
of pregnancy, is indeed controversial, but even this study 
was been proposed to seek a possible association for 
both T. gondii infection and abortion.

The prevalence of parasite T. gondii varies among 
women in different countries in the world, based on 
different climate conditions, health, and food habits, 
economic standing, level of education and age (13).
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The reason for high prevalence among aborted 
women may be reversion to the kind of acute infection 
or reactivation of chronic infection due to reduced 
immunity of pregnant mothers since the time of infection 
during pregnancy have an important role to play in 
determining the demise of the fetus (14).

Cytokines are divided into two components: Th2 
(such as IL-3 and IL-15) to correct the immune system 
response, while TH1 (such as IL-2, IFR) seems to be 
harmful to end a pregnancy by infl uencing either the 
placenta or stimulation to avoid fetal implantation and 

to cause abortion or fetal killing.TH1 allows to invade 
trophozoites and apoptosis and hence generates harmful 
factors to the fetus (15).

  In these study Interleukin-2 (IL-2) in women 
with T. gondii infection had a high level especially in 
comparison to the control group, which showed a lower 
level of infection. Furthermore, the increase in women 
infected with T. gondii IgM and IgG&IgM (81.19±9.66) 
(80.71±9.18) was higher than in the IgG (48.66±12.01)  
and control (14.28±6.84) respectively.

 

Figure (2): Levels of mean IL-2 in Patients and Control

These results have been similar to previous studies 
done by (16), (8) which found in a group of women 
diagnosed with T. gondii, the rate of IL-2 level was 
increased compared to healthy women as a control 
group.

IL-2 manages the activities essential for the immunity 
of white blood cells (particularly lymphocytes). It is 
part of the human body’s normal response to microbial 
infection, besides being detectable in both nonself 
(foreign) and self. IL-2 effects have been mediated by 
CD4 and CD8 T-cell lymphocyte bind to IL-2 receptors 
of the immune response (17).

Also many unknown abortions are related to 
immunological reasons when cytokines mainly work on 

the loss or completion of pregnancy whereas Cytokines 
of kind Th1, such as (IL-2) are widespread in cases of 
pregnancy failure (18).

Following the initial ELISA serological examination, 
the nPCR technique is used to detect the existence of T. 
gondii DNA in circulating blood is an opportunity for 
an actual diagnosis in aborted women with T. gondii
infection.

Results of n PCR in samples of patients (12.5%) of 
the DNA fragment band indicated an identifi cation of the 
B1 gene and this explained the existence of the infection 
and had shown (92 %) that there is no amplifi ed DNA 
fragment stating that there is no B1 gene and that there is 
may be, no infection.
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The first step, of n PCR test has been used to amplification of B1 gene fragment (DNA) using the first primers to 
amplify the 193 bp fragment such as figure (3).

Figure (3): Amplification of the 193bp fragment of the B1 gene of T. gondii DNA

The second step, of the n PCR experiment has been used to amplification a 96bp fragment of the isolated DNA 
B1 gene from first product, that only in 10 samples (12.5%) for IgM and IgG&IgM showing positive and all other 
IgG negative being excluded such as figure (4).

Figure (4): Amplification of the 96bp fragment of the B1 gene of T. gondii DNA from first product

  These result may be due to IgM Ab can also be 
recognized in both acute and chronic toxoplasmosis, at 
that same time as T. gondii IgG Ab continued for even 
a long time, until for years. Therefore, the serology 
method may well be ineffective because it is focused 
on the level of antibodies generated which either fail or 
are delayed significantly whereas n PCR is based on the 
existence of the parasitic genetic material (19). 

 Also perhaps result due to the B1 primers have the 
highest sensitivity due the two primers have been very 
specific to T. gondii strain was detected in Iraq. It is also 
very specific to the magnification DNA of T. gondii used 
in the PCR technique (20).

The result of the present study using n PCR were 
accepted with (6) as the result of the B1 gene was detected 
in (15.83 %) infected women with T. gondii and results 

of (21) also were consistent with the resulting study of 
investigation report T. gondii rate (31.57%) in donor 
blood. But, the results of (22), (19) were far from the result 
of these study B1gene was identified in (77 %) and (87.5 
%) respectively of both the study samples.
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Abstract 

Sixty-three Bacillus cereus strains isolated from food samples. All strains were subjected to DNA 
sequencing for 16S rRNA for identification. 15 strains were registered at GenBank of NCBI and given 
new accession numbers. 41.26% of the isolates showed bacteriocinogenicproduction activity against four 
bacterial speciesviz,Bacillus cereus, Staphylococcus aureus, Escherichia coli and Salmonella sp. Presence 
of cerA gene coding for cericidine(a type of bacteriocin) was detected  in 7.69% of the isolates that produced 
bacteriocin. Bacterionwas precipitated by ammonium sulphate and purified by dialysis. Antimicrobial 
activity of precipitated bacteriocin against the four types of bacteria showed the effect on Bacillus cereus and 
Staphylococcus aureus growth but not on Escherichia coli and Salmonella spp.The produced bacteriocin 
has a molecular weight ranging from 47-54 KDa.Estimation of the concentration and physical and chemical 
properties of bacteriocin were also investigated.
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Introduction

Bacteriocins are bacterial products which acts as 
antimicrobial peptides. They are ribosomally synthesized 
and secreted to act closely related to one another of 
bacterial species. Bacteriocins are used as antimicrobials 
for the treatment of human and  animal infections. Such 
products will minimize the increased bacterial resistance 
to conventional antibiotics. In addition, since consumers 
require minimally processed foods without chemicals, 
natural antimicrobial research such as bacteriocin has 
increased1. Bacteriocins have an antimicrobial action 
affecting cell wall or cell membrane2. Bacteriocins are 
low molecular weight polypeptides with heat stable and 
proteolytic enzyme sensitivity3,4. Using of food additives 
has been reduced due to safety concerns. Chemical 
additives are sometimes replaced by the use of natural 
products of microflora using their antimicrobial activity 

to increase the lifespan and safety of foods5,6.This study 
aims to isolation and purification of bacteriocin from 
Bacillus cereus and determination the molecular weight 
by SDS-Page. In addition to study its antimicrobial 
activity against several type of medically important 
bacteria.

Materials and Methods

Bacterial strains

Bacillus cereus strain was isolated from food 
samples from a previous study7. 63 of B. cereus 
strains were further identified by 16S rRNA partial 
sequence. Genomic DNA was extracted from bacterial 
cells cultured using a commercial kit provided by the 
manufacturer (Geneaid). Extracted DNA were stored at 
-20°C until used. The 16S rRNA oligonucleotide primers 
which were used have 1541 bp and their sequence are: 
forward, AGAATTTGATCCTGGCTTAG and reverse, 
AAGGAGGTGATCCAGCC8. 

DOI Number: 10.37506/ijfmt.v14i4.11897
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Screening of bacteriocin production in the 
isolates

Cross-streaking antimicrobial activity assay

Bacillus cereus strain was grown on Brain 
heart infusion agar supplemented with 1.5 % 
glucose. For testing the antimicrobial activity ofB. 
cereus, strains were cross-streaked at 24 hrs pre-
incubation. A sterile loop was streaked vertically 
in the center of BHIAG plate to form a single line, 
incubated at 35° C for 24 hour9,10. Four species of 
bacteria used such as B. cereus, S. aureus, E. coli, 
and Salmonella sp. The types of bacteria cultured 
horizontally on B. cereus from the edge to the 
center, after 24 hour of incubation, a clear of 
inhibition region was appeared, and this referred 
to bacteriocin production11.

Molecular detection of cerA gene in Bacillus 
cereus isolates

The cerA gene was detected using theprimers with 
product size 233bp. The pair of primer used wasforward: 
ATGTCAAAAGGATACAAGTTCACAA and revers: 
TTATTTACAAATCTTAATTGACGT12.The PCR 
tubes were transferred to the thermolcycler to start 
the amplification reaction according to the specific 
program.The PCRtemperature conditions were 94°C 
denaturation, 55°C for annealing step and  72°C for 
extension step. PCR products were detected in 1.5 % 
agarose gel stained with ethidium bromide and viewed 
by U.V. transilluminator.

Production of bacteriocin

The bacteriocin producing bacteria were grown in 
Brain-Heart Infusion broth (BHIB) supplemented with 
1.5 % glucose13. After 18 hrs. incubation, the fermented 
broth was centrifuged at 8500 rpm for 20 mins14.The 
supernatant was precipitated with 60% ammonium 
sulfate (w/v) and left tosettle overnight. To collect the 
precipitate, the product was cooled centrifuged at 5000 
rpm for 45 min. The precipitate then dissolved in 10 mL 
of 0.1 M phosphate buffer (pH 6.0) and dialyzed against 
500 mL of 0.1 M phosphate buffer (pH 6.0) at 4°C for 
overnight15. The produced pellets were centrifuged 
anddissolved inamount of water. 0.1 ml of the solution 
was tested for the antibacterial activity using well 

diffusion assay14. The protein then detected by biuret 
test using biuret reagent17,18.

Estimation of extracted bacteriocin concentration

The concentration of extracted protein was estimated 
by using a spectrophotometer and a wavelength of 280 
and 260 nm depending on the following equation19;

Concentration of protein g / ml = 1.55 × A 280 -0.77 
× A260, Where A = absorbency

Determination of bacteriocin activity at different 
conditions

The effect of pH20, temperature21, proteinase K 
and lysozyme22, and   EDTA23on purified bacteriocin 
activity against bacteria were estimated.

Determination of bacteriocin molecular weight

 This was estimated by electrolysis by using a poly-
acrylamide gel24,25.

Antimicrobial activity of bacteriocin

The antibiotic susceptibility testing was done by the 
well diffusion method26. The wells were prepared using 
sterile yellow tips and filled with 100 µl of extracted 
bacteriocin. The plates were placed in an incubator for 
18hours at 37 ºC. 

Results

Identification of studied bacteria

All bacterialisolates identified by 16S rRNA 
showed the similarity of 99% when it blasts in the 
NCBI database. 15 isolates showed mutation change at 
different loci were registered at GenBank of NCBI and 
given the following accession numbers (Table 1).

Screening the bacteriocinogenic isolates

Out of 63 B. cereus used in this study, 26 (41.26%) 
strains showed bacteriocin production activity. Screening 
of bacteriocine was done against four bacterial species. 
Some of the isolates showed maximum inhibition 
activity.
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Table 1. Strains of Bacillus cereus that registered at GenBank and their accession numbers.

Accession 
numberNucleotideNo. Of sampleAccession 

numberNucleotide changeNo. Of sample

MK468736T>G,G>C,T>CBBS8MK468691T>G, G>CBBS1

MK468798T>GBBS9MK468692G>A,T>GBBS2

MK471340T>GBBS10MK468693G>C,G>CBBS3

MK468901G>ABBS11MK468700G>ABBS4

  MK468902T>GBBS12MK468704T>GBBS5

MK480518G>C,G>C,G>C,G>TBBSMK468727T>G,A>CBBS6

MK949281
C>T ,A>T, A>C, 
C>T, A>C, C>T, 

C>G, C>T, C>G, C>T
BBS13  MK468732C>T,G>A,T>C,G>CBBS7

Molecular detection of bacteriocin Cerecidin (cer A) gene

The bacteriocin cericidine A gene was found in 2 isolates (7.69%) out of 26 isolates as indicated in figure (1).

Figure 1. Detection of bacteriocin cerA gene by PCR .Lane M1= molecular marker; Lane 1-2=Positive for 
Cerecidincer A gene approximately 233 bp; Lane 3= negative for Cerecidincer A gene

Biological activity of crude bacteriocin

The crude bacteriocin was produced by Bacillus 
cereuscultured grown in BHIB for 18-24 hrs. Using 
ammonium sulfate and dialysis.The biological activity 
of crude bacteriocin was tested against Bacillus cereus, 

Staphylococcus aureus, Escherichia coli, and Salmonella 
spp. The results showed activity against Bacillus cereus 
and Staphylococcus aureus but no activity was detected 
against Escherichia coli and Salmonella spp. Table (2).
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Table 2. Antimicrobial activity of crude bacteriocin against different types of bacteria

Types of bacteria Inhibition zone (mm)

Bacillus cereus 10 mm

Staphylococcus aureus 6 mm

Salmonella spp. 0 mm

E. coli. 0 mm

Estimation of extracted bacteriocin concentration

The results show that the concentrations were ranged between 217.308 to 648.606 (Table 3).

Table 3. Estimation of bacteriocin concentration 

No. of samples 260 nm 280 nm Bacteriocin conc. gm/ml

Crude 1 0.962 217.308

1 2.570 2.680 648.606

2 1.986 2.290 596.2628

3 2.860 2.999 555.828

4 1.972 2.060 461.0536

Physical and chemical properties of bacteriocin

Thebacteriocin was active in a range from pH 3-11, with a best antimicrobial activity at pH 7 when tested on 
Gram-positive bacteria, B. cereus and staph aureus.

The bacteriocin was active at 30 °C on B. cereus,and S. aureus and lost its activity at high-temperature Table (4).

Table 4.  The effect of different pH on bacteriocin

Isolates pH Temperature

pH 3  pH7 pH 11 30 °C 50 °C 70 °C 90° C

B. cereus 6 mm 11 mm 5 mm + - - -

S. aureus 6 mm 8 mm 5 mm + + + -
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The bacteriocin lost its activity on B. cereus and S. 
aureus when treated with proteinase K and lysozyme.The 
addition of EDTA increases the activity of bacteriocin. 
The results showed high activity against B. cereus and S. 
aureus and Gram-negative E. coli and Salmonella spp. 
Table.

Estimation of the molecular weight of bacteriocin

The molecular weight of the protein was estimated 
by electrolysis by using a poly-acrylamide gel according 
to Lammeli method. The estimated molecular weight of 
bacteriocin was 47-54 KDa.

Discussion 

Bacillus cereusproduced a peptide that showed 
antimicrobial activity against major food-borne 
bacteria27.Our results suggest that this substance has 
a bactericidal effect against B. cereus, Staphylococcus 
aureus, Escherichia coli, and Salmonella spp. by 
inhibition the growth of these bacteria. The effect may 
depend particular test conditions, such as the quantity 
and purity of the bacteriocin, the indicator strain and 
concentration of cells28.

In this study, the bacteriocin was purifiedand the 
activity of this crude bacteriocin appears against Gram-
positive bacteria 10 mm and 6 mm for B. cereus and 
S. aureus,respectively. There was no activity on Gram-
negative bacteria. In this study, thebacteriocin was active 
in a different pH value, but the maximum activity was 
found at pH 7 when tested on Gram-positive bacteria, 
B. cereus and staph aureus. The stability of bacteriocins 
at various pH scales is a limiting factor for their use in 
food29.In this study, the activity of bacteriocin was lost 
when the temperature was increased. This was agreed 
with  Sankaret. al.,29. 

In vitro, the present study shows that EDTA with 
bacteriocin used against Gram-negative bacteria to boost 
antimicrobial activity30. The gram-negative bacteria are 
poorly sensitive to bacteriocin and require increased 
concentration to inhibit growth. The bacteriocin was 
treated with EDTA to increase activity against Gram 
negative bacteria. The combination of bacteriocin 
and EDTA showed better antimicrobial activity. The 
bacteriocin lost its activity on B. cereus and S. aureus 
when treated with proteinase K and lysozyme, no 

inhibition zones are formed30.In this study, single band 
of the purified bacteriocin appeared in SDS-PAGE. The 
product has a molecular weight ranging from 47-53 kDa, 
whereas in another study, the bacteriocin determined by 
SDS PAGE is 23 kDa22. The bacteriocin produced by 
Bacillus cereus GN105 showed a bacteriocin band at 3.5 
kDa31, at21 kDa32. and 43 kDa12.  

Conclusion 

Several studies were done on Bacillus cereusin the 
similar area of study33,34,35,36,37. Bacteriocin production 
rarely investigated which considered as effective food 
preservatives. Though cerecidine A is the only the 
detected bacteriocin in this study. Bacteriocins have 
inhibitory action against food-borne pathogens such as  
Bacillus cereus and Staphylococcus aureus. The action 
of bacteriocinincreased by combining with EDTA.
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Abstract

Background :  Visual inspection by conventional oral examination (COE) has been the backbone of oral 
cancer and precancer detection. More recently, several commercially available diagnostic adjuncts have 
been developed to aid clinicians in the early detection of oral epithelial dysplasia (OED) and squamous cell 
carcinoma (SCC), such as OralCDx, Toluidine coloring, ViziLite machine, Identafi machine, and VELscope.

VELscope is a technology   based on the  principles of autofluorescence mechanism imaging. This device 
offers in-vivo, real-time, direct visualization of tissue autofluorescence, termed direct visual fluorescent 
examination (DVFE). It is currently marketed as an oral cancer screening tool to be used with all new and 
recall dental patients and as an aid for surgeons in tumor margin delineation. 

Aim of the study :was to obtain auto fluorescent  data on variety of  histopathologically distinct oral lesions 
and  assessment of direct auto fluorescent  examination  validity in identifying dysplastic (premalignant)  
and malignant  oral mucosal lesions  using VELscope  and judgment with histopathological examination.

Materials and methods: Routine oral examination of fifty patients having suspicious oral lesions   followed 
by direct autofluorescent examination by VElscope   and then histopathological examination.

Conclusion : VELscope can be considered as  an adjunctive device  to enhance the visualization of oral 
mucosal abnormalities, but not as a tool for risk stratification.

Key words: Autoflouresence examination , VELscope , oral premalignant lesions.

Introduction

Several studies were conducted in many countries 
intrested  with the diagnostic value of visually enhanced 
lesion scope (VELscope) since its  development by the 
British Columbia Cancer Agency and  granted FDA  
clearance on July 06, 2006 (1).Howerver  no study was 
conducted in Iraq,so the current study may be considered 

the first study concerning with  this field.

Biopsy and microscopic evaluation by a trained oral 
and maxillofacial or head and neck pathologist, remain  
the clinical gold standard to determine the presence and 
grade of dysplasia or carcinoma,but over time various 
diagnostic adjunct were developed(2).Autofluorescence 
imaging occupies the intrest of many researechers  and 
spacialists in  the field of  early detection of oral premalignant 
and malignant lesions,so several autofluorescence 
devices have become commercially available since the 
past decade till nowadays,such as VELscope (LED 
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Dental,Atlanta,GA), Identafi (StarDental-DentalEZ, 
Englewood,CO),OralID(Forward Science, Stafford, 
TX)(3) and oralook(4).

The principle of Velscope work depends on  the 
changes of autoflouresent characteristic of the oral mucosa 
that contains abundant endogenous autofluorescence 
molecules called Fluorophores which are molecules that 
emit energy in the form of fluorescence when excited 
by light, including structural proteins such as collagen 
and elastin, the metabolic co-factors nicotinamide 
adenine dinucleotide (NADH) and flavin adenine 
dinucleotide(FAD),as well as several aromatic amino 
acids, and porphyrins .This should be done through blue 
excitation light (wavelength of 400–460 nm)emitted from 
the VELscope contacts these  fluorophores,The level 
of fluorescence energy emitted from the endogenous 
autofluorescence substances will become lower than 
that of the light energy emitted from the VELscope, and 
green light with a wavelength of 515 nm is then emitted 
from endogenous autofluorescence substances in healthy 
area(5).

Dysplasia and cancer causing measureable changes 
in tissue autofluorescence in which  the collagen cross- 
links and basal lamina of tissue affected by SCC and 
epithelial dysplasia are destroyed, and glucose is highly 
consumed in malignant tissue even when in an aerobic 
environment (Warburg effect). Also, certain changes, 
such as increased metabolism, nuclear pleomorphism, 
increased epithelial thickness, breakdown of collagen 
cross-links, increased vascularization and production 
of fluorophores by bacteria may also  contribute to this 
effect(6). 

Epithelial fluorophores concentration decrease 
in the epithelial dysplasia therefore, the lower level 
of endogenous auto fluorescence substances in tissue 
affected by epithelial dysplasia and SCC of the oral 
mucosa, which has no fluorescence energy, resulting in 
the appearance of a black area detected as fluorescence 
visualization loss (FVL)(7). So in order to perform simple 
criteria analysis and evaluation of the tissue status, the 
sample interpreted correctly by Velscope and further 
analyzed  by histopatholgical examination .

The advantages of  auto fluorescence examination 
using VELscope include   obtaining of  diagnostic 
information in situ, real time, and in a minimally invasive 

manner (8). High sensitivity for dysplasia and cancer, 
ability for assessment  of large areas of oral mucosa, 
consumables are not required, clinical utility for risk 
assessment during longitudinal monitoring of patients 
with known high-risk potentially premalignant oral 
lesions  or previous history of cancer and commercially 
available device rely on subjective interpretation of 
autofluorescence(6).

But,  Velcsope  is  unfortunately limited by false 
positive results (low specifity) because  lesions of various 
etiologies have different autofluorescent properties (9).

Subjects, Materialsand Methods

This cross sectional study was conducted fromthe 1st 
of   February till the 1st of August 2019 in  Oral Medicine 
Department  at the College of Dentistry University of  
Baghdad. 

Ethical approval and official permission was 
obtained from college of dentistry /university of Baghdad 
Scientific Committee. 

Participation consent form for each subject was 
signed after brief details about the study, having the 
wright of withdrawing from the study at any time.  

The current study involves 50 patients with an  
age ranged between 18-75 years  with suspicious oral 
lesions. A case sheets were   used to record the personal 
information including age, sex, occupation, address, 
phone number and age of onset and duration of the oral 
lesions. Medical history, family history and  history of 
smoking and alcohol consumption were also recorded.

Excluded patients were those who have 
contraindications for biopsy sampling, such as bleeding 
disorders or uncontrolled systemic diseases, diabetic 
patient, pregnant woman, patients with a confirmed 
diagnosis of dysplasia or malignancy in a previous 
biopsy, or patient with history of photosensitivity or 
those using photosensitive medication who should not 
exposed to the light emitted from the VELscope device  
were also excluded from the study.

All  patients were examined by  oral medicine 
specialist at oral diagnosis department for exploring the 
existence of the oral lesions which was done in sequence 
examination procedure of oral soft tissue following 
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directions represented by WHO (1987).

Direct visual examination is then performed 
by  VELscope  Lesional and perilesional tissue was 
assessed for visual fl uorescence retention (VFR) and 
visual fl uorescence loss (VFL) when viewed through 
the  velscopeVX  handpiece, As documented  by the 
manufacture information ,(LED Dental Inc ,Vancouver 
,Canada ,2007 ).fi gure (1)

  

Figurer (1) A:VELscope examination of hard palate 
demonstrating an area of  VFL  B: VELscope 

examination of buccal mucosa  demonstrating an 
area of  VFR

Direct visual examination fi ndings were documented 
and digital photographs of tissue fl uorescence were 
acquired. Images were obtained directly through the 
VELscope  viewing handpiece using Ipod 5 digital 
camera connected to VElscope  by image adapter  that is 
based on  the manufacturer (LED DENTAl Inc ).

Biopsies were then  taken from the suspicious 
area of the oral lesions,Specimens were stored in 10% 
neutral buffered formalin and sent to at oral pathology 
laboratory  of  the  oral diagnosis   department at the 
collage of dentistry /university of  Baghdad  and  Al 
Byan private  specialized medical laboratory.

To determine the sensitivity and specifi city of the 
VELscope, attempts were made to have the biopsy site 
cover both the COE and VEL positive regions. 

Following the biopsy, the tissue sample was 
fi xed in 10% formalin and sent to The Oral Pathology 
Laboratory for processing and histologic diagnosis, 
without information of the DVFE fi ndings.

 Formalin-fi xed and paraffi n embedded tissue was 
processed and stained following standard protocol 
for routine (hematoxylin and eosin) histopathologic 
evaluation. The examination were  done  under a light 
microscope by an experienced specialist in oral and 
maxillofacial pathology ,and  epithelial dysplasia 
classifi ed according to its severity   (mild ,moderate 
,sever ). 

 Final histopathologic diagnoses were recorded on 
data collection sheets.

To calculate the sensitivity, specifi city, positive 
predictive values (PPV), and negative predictive values 
(NPV), the results of both the COE and VELscope were 
compared with the histopathological results.Statistical 
analysis evaluation was  performed using SPSS software.

Results 

Results shows that female patients were formed 
27(54.0%) with no signifi cant different compared with 
male numbers 23(46.0%)at P>0.05.Age groups of 
the examined patients seems to be having an extreme 
shape distribution of type I (smallest values of left 
skewness),with mean and standard deviation values 
53.90 yrs,and 10.44 yrs., as well as recorded highly 
signifi cant different at P<0.01.

Table (1) shows distribution of risk factors in the 
studied group, such that: (Smoking status and Alcoholic) 
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Table(1):Risk Factors distribution with comparison’s significant

Risk Factors Groups
Patients

C.S.
No. %

Smoking

No 36 72

P=0.003
HS

Yes 14 28

Total 50 100

Alcoholic 

No 45 90

P=0.000
HS

Yes 5 10

Total 50 100

The clinical appearance of the oral lesions on the conventional  oral  examination demonstrated in table (2)

Table(2): Appearance of oral mucosal lesions  with comparisons significant

Appearance Resp. No. % C.S. (*)

White Lesion
No 25 50 P=1.000

NSYes 25 50

Red Lesion
No 38 76 P=0.000

HSYes 12 24

Ulcer
No 43 86 P=0.000

HSYes 7 14

Exophytic Lesion
No 43 86 P=0.000

HSYes 7 14

Swelling
No 47 94 P=0.000

HSYes 3 6

Result shows that most  of the oral lesions presented  
as a white Lesion, and they are accounted 25(50.0%),with 
no significant different at P>0.05,then followed by 
“Red Lesion “, and they are accounted 12(24.0%),with 
significant different at P<0.01, then followed by “ulcer, 
and exophytic Lesion” and they are accounted for each 
7(14.0%),with significant different at P<0.01, and finally 
only 3(6.0%) cases are recorded “Swelling” appearance, 

with significant different at P<0.01 Autoflourescen 
examination by VELscope  was performed  on all the 
50 patients . 

After histopathological examination result shows 
most patient’s diagnosed were having benign oral lesions 
, and they are accounted 37(74 %),table(3)



Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4      2287

Table (3 ) histopathological diagnosis  of benign lesions

Definite Diagnosis No. % C.S. (*)

Lichen Planus
    32    64 P=0.066

NS17 36

Hyperkeratosis
44 88 P=0.000

HS6 12

Chronic Inflammation
47 94 P=0.034

HS3 6

Nonspecific ulceration
47 94 P=0.000

HS3 6

Fibrolipoma
49 98 P=0.000

HS1 2

Hyperplasic Epithelium
47 94 P=0.000

HS3 6

Fibroma
49 98 P=0.000

HS1 2

Papilloma
48 96 P=0.000

HS2 4

Mucocele
49 98 P=0.000

HS1 2

dysplastic lesion accounted 7 (14 %) and classified as mild dysplasia 5 cases ,moderate dysplasia 1 case ,sever 
dysplasia 1 case and SCC accounted 6 ( 12%) cases ,table 6 demonstrated  the distribution of  histopatholgical 
diagnosis of  dysplasia and SCC.

Table(4 )Histopathological distribution of dysplastic and SCC lesions 

Diagnosis Resp. No. % C.S. (*)

Mild Dysplasia
Absent 45 90 P=0.000

HSPresent 5 10

Moderate Dysplasia
Absent 49 98 P=0.000

HSPresent 1 2

Sever Dysplasia
Absent 49 98 P=0.000

HSPresent 1 2

SCC
Absent 44 88 P=0.000

HSPresent 6 12
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Autoflourescence examination of 37( 74%) benign 
lesions by VELscope  show that 24(65%) show VFR to 
be reported as true negative cases ,and 13(35%) lesions 
show VFL which is a false positive cases .

Dysplastic lesions examination show that 6(86%) 
lesion exhibit VFL which are  true positive cases and 
1(14%) exhibit VFR which is false negative case, 

sequmous cell carcinoma show 4(67%) true positive 
cases that axhibit VFL and 2(33%) false negative 
cases that exhibit VFR.As a result the  autoflourescene  
examination  by VELscope  in this study show a 
sensitivity and specificity of  76.92%  and  64.86%  
respectively,positive predictive value(PPV) is 43.48 
%,And negative predictive value  (NPV )88.88 
%.Table(5)

Table (5): VElscope Sensitivity,specificity,PPV and NPP

Histopathological diagnosis
VFR- VFL+ Sens spec PPV

NPV

Benign 24 13

76.92 % 64.86% 43.48 88.88Dysplasia 1 6

SCC 2 4

Discussion

Oral cancer continues to be a major disease with 
significant morbidity and mortality so prevention 
and early detection are essential to improving health 
outcomes,thus,various diagnostic adjunct had been 
developed to improve the early detection capabilities of 
the potential oral premalignant and malignant lesions 
.among these adjunct is VElscope (visually enhanced 
lesion scope) that occupies a remarkable concern among 
researchers and specialist which is  based on tissue 
autofluoresence  characteristics.

To  the best of our knowledge the current study 
considered to be the first one that’s conducting  in Iraq 
in an attempted to expand some of the early investigative  
prospect in  the field  of oral  diagnosis .

The previous studies in this field reported 
sensitivities and specificities for the device in specialist 
practice range from 30% to 100% and 15% to 81% 
respectively (10)

Amirchaghmaghi et al,( 2018 )demonstrated a 
high sensitivity(90%)and low specificity (15%)in their 
study(11)

Koch et al.,( 2017) reported a higher sensitivity(97%)
and specificity of (95.8%) of  the VELscope in diagnosing 
OSCC.(12) On the other hand,Rana et al.(2012) in their 
study compared  VELscope examination with COE 
and reported that using the VELscope leads to higher 
sensitivity (100% vs. 17%), but a lower specificity (74% 
vs. 97%).(13)

 The statistical analysis  in the current study revealed 
the sensitivity  value of the  VELscope  examination to 
be(76.9 %) that was warranted to  the false negative 
results presentation,because  one of  7 epithelial dysplasia 
cases  and 2 of 6  SCC cases  showed  visual fluorescent 
retention which considered as false  negative finding.

This  result was also  expressed by McNamara et 
al.,(2018) they  found that a number of benign lesions 
displayed VFL(14).

The involvement of   few cases of OPMDs and 
OSCC in the current  study may also contribute to these  
results . 

This is in  agreement  with results reported by  
Paderni et al. study,they showed  a sensitivity of 75% 
(15), and disagreement with a study conducted by  Farah 
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et al 2013 .(16), and  Mehrotra et al 2010.(17) whom  
reported  low sensitivity for this device( 30% and 50% 
respectively) .

Specificity of  VELscope examination that reported 
by the present study was 64.86%.The study demostrated 
that 13 of 37 benign lesions show VFL that’s considered 
as false positive results. One of the main etiologies 
may be the inclusion of inflammatory and ulcerative  
lesions in the current  study.This  low specificity reflects  
VELscope  weakness in distinguishing high-risk 
lesions(i.e., lesions with dysplasia and malignancy)from 
low-risk lesions(i.e., inflammatory and benign lesions 
without dysplasia) that’s because of presentation of 
loss in fluorescent characteristic during the examination 
(black to grey color comparing with the  adjacent tissues)  
with some cases of atrophic and  erosive lichen planus 
,ulcerative lesion, and hyperplastic epithelium .

In inflammatory and erythematous tissues, the 
destruction of structural molecules is less common; 
however, two factors contribute  in the above mentioned 
results; an increased hemoglobin concentration due to 
increased circulation and an increased density of chronic 
inflammatory cells, such as lymphocytes, that’s lead to  
increased dispersion  and absorption of the fluorescence 
along with a darkening of the lesions.(18)

Conclusion

Direct visual fluorescent examination by VELsope 
has potential as a simple, cost-effective screening, 
biopsy guidance that act as an intermediate adjunctive 
tool between routine oral examination  and a biopsy for 
oral premalignant  and early malignant lesions  and to be 
especially useful to alleviate both patient and practitioner 
concerns regarding a clinically oral suspicious lesion.
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Abstract

Possibility of using the wastes of used paper to prepare a culture medium for bacterial growth was carried 
out in this study, five experimental culture media (paper waste extract agar,  glucose paper waste extract agar, 
yeast extract paper waste extract agar, NaCl paper waste extract agar and GYN paper waste extract agar) 
that made from the extract of used papers were prepared to cultivation two species of Gram positive bacteria 
(Staphylococcus aureus and Streptococcus spp.) and two species of Gram negative bacteria (Escherichia 
coli and Pseudomonas aeruginosa) in comparison with readymade media (nutrient agar and brain-heart 
infusion agar). Heavy growth of bacteria was appeared on yeast extract paper waste extract agar and GYN 
paper waste extract agar media, while no growth was happen on the other three experimental culture media. 
The results of statistical analysis found that there is no significant different at P≤0.05, using LSD test among 
yeast extract paper waste extract agar , GYN paper waste extract agar and nutrient agar or brain-heart 
infusion agar media .These results indicate likelihood of using two experimental culture media instead of 
nutrient agar or brain-heart infusion agar to cultivation of bacteria.

Keywords:  Culture medium, used paper, bacterial growth, paper wastes
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Introduction

Culture medium is the medium containing all 
the essential nutrients for growth of microorganisms 
(1),including sources of carbon, nitrogen, , phosphorus, 
energy and different minerals (2) .The main purpose of 
it is either to grow a specific microorganism or to study 
the biochemical characteristics of bacteria particularly 
the pathogenic one (3).Different culture media are used 
in the laboratory (4), whilst media are used to support 
the growth of many types of microorganisms such 
as nutrient agar, others are particularly designed for 
the isolation and identification of specific kinds (5). 
Generally, there are three commonly kinds of media; 
differential, enriched and selective media (3). Differential 

media are used to cultivation more than one bacteria of 
interest but distinguish between them whose growth 
they support, usually by means of a coloured indicator 
such as MacConkey agar (5). Enriched media are used to 
support the growth of fastidious bacteria such as blood 
agar (3) and the selective media are preferentially support 
the growth of specific bacteria, such as mannitol salt 
agar (6). 

Many researchers mentioned using of plant 
materials as components to prepare culture media 
for microorganisms, Osman et al. (2) used many fresh 
vegetables, legumes and seeds as promoters to growth 
of some fungi like Curvularia lunata, Aspergillus 
niger, and Fusarium oxyaporum. Arulanantham et al. 
(4) used several protein sources; namely legume seeds, 
cowpea, soya meat (processed soya bean), green gram, 
and black gram for cultivation of some microorganisms. 
Kadhim and Ali (7) reported using the leaves and 
stems of Portulaca oleracea oleracea L. for growing 
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of some pathogenic bacteria such as Escherichia coli, 
Pseudomonas flouresence, Staphylococcus aureus , 
Klebsiella pneumoniae , Proteus mirabilis and Proteus 
vulgaris. Tzintzun-Camacho et al. (8) designed a culture 
medium from hydrolysed avocado seeds waste for 
growth of E. coli. 

Paper is known as a mixture of organic materials 
(cellulose, hemi-cellulose, lignin, and different 
compounds of lignin) and inorganic or non-fibrous 
filling and loading materials like clay, calcium carbonate 
and titanium oxide depending on the type of paper. The 
previously neglected products of paper or paperboard is 
known as waste paper (9) .To our knowledge, there is 
no study about using the paper wastes as an alternative 
medium for growing of bacteria. So, the aim of the 
present study is to evaluate the bacterial growth on the 
wastes of used paper as a culture medium in comparison 
with nutrient agar and brain-heart infusion agar media.

Materials and Methods

Bacterial isolates:

Staphylococcus aureus, Streptococcus spp., 
Escherichia coli, and Pseudomonas aeruginosa were 
obtained from department of Biology, College of 
Science, Al-Mustansiriya University, Baghdad, Iraq.

Paper waste extract:

It was prepared by mixing 5 kg of paper waste pieces 
with 10 liters of distilled water; the mixture was left for 
2 to 4 hours and then filtered, the extract was used to 
prepare culture media used in this study.

Preparation of culture media:

a- Paper waste extract agar medium: it was made 
by adding 500 ml of paper waste extract   to 20 g of 
agar-agar (Hi-Media, India) and then the volume was 
completed to 1 liter with distilled water.

b- Glucose paper waste extract agar medium: it 
was made by adding 500 ml of paper waste extract   to 10 
g of glucose (BDH, England) and 20 g of agar-agar and 
then the volume was completed to 1 liter with distilled 
water.

c- Yeast extract paper waste extract agar medium: 
it was made by adding 500 ml of paper waste extract   to 

5 g of yeast extract (Hi-Media, India) and 20 g of agar-
agar and then the volume was completed to 1 liter with 
distilled water.

d- NaCl paper waste extract agar medium: it was 
made by adding 500 ml of paper waste extract   to 1 g 
of sodium chloride (BDH, England) and 20 g of agar-
agar and then the volume was completed to 1 liter with 
distilled water.

e- GYN paper waste extract agar medium: it was 
prepared by mixing 500 ml of paper waste extract, 10 g 
of glucose, 5 g of yeast extract, 1 g of sodium chloride 
and 20 g of agar-agar and then the volume was completed 
to 1 liter with distilled water.

f- Brain-heart infusion agar (BHIA) and nutrient 
agar (NA) (Hi-Media, India) were prepared according to 
the manufacturing company instructions.

The pH value for all the media was adjusted at 7.2 
and autoclaved at 121°C for 15 minutes and then used 
for cultivation of S.aureus , Streptococcus spp., E.coli , 
and P.aeruginosa.

Growing of bacteria on culture media:

Serial decimal dilutions (10-1 – 10-6) were made for 
each bacterial species namely; S.aureus, Streptococcus 
spp., E.coli, and P.aeruginosa by using normal 
physiological saline solution. Spread-plate method was 
used (3) , in brief ; 0.1 ml from each dilution was spread 
separately on the following media: paper waste extract 
agar,  glucose paper waste extract agar, yeast extract 
paper waste extract agar, NaCl paper waste extract agar, 
GYN paper waste extract agar, BHIA medium and NA 
medium and then incubated at 37°C for 24 h. After 
incubation, the numbers of colonies was counted and the 
results were recorded.  

Statistical Analysis

Different between means of culture media for each 
bacterial species have analyzed using least significant 
differences (LSD) at P≤0.05 and complete randomized 
design (CRD) to evaluate the bacterial growth on the 
culture media. Using SPSS program 2010 and excel 
application to find the results and charts (10, 11). 
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Results and Discussion

Culture medium is used to cultivate numerous kinds 
of microbes, it is formed of numerous nutrients which 
are necessary for microbial growth depending on the 
requirements of growth of each microbe, when culture 
media are formed from all nutrients that most bacteria 
consume for growth and aren’t selective for specific type 
of bacteria, they called general media.

In the present study, in order to evaluate five 
experimental culture media prepared from the wastes 
of used paper in comparison with readymade media; 
nutrient agar (NA) and brain-heart infusion agar (BHIA), 
S.aureus , Streptococcus spp., E.coli , and P.aeruginosa 
were cultivated on these media using spread-plate 
method. The results showed that yeast extract paper 
waste extract agar and GYN paper waste extract agar 
were excellent as culture media (Figures 1 and 2), 
since heavy growth of bacteria was appeared on them 
indicate that all the important and essential nutrients 
requirements for bacterial growth is available in these 
media. The presence of used paper extract with yeast 
extract only was enough to obtain copacetic growth for 
both Gram positive and Gram negative bacteria. 

On the other hand, the presence of paper extract alone 
or with glucose or sodium chloride failed to stimulate 
bacterial growth and thus there is no growth was happen 
on the paper waste extract agar, glucose paper waste 
extract agar, and NaCl paper waste extract agar. It could 
be because the absence of the some essential nutrients 
for growth. 

Statistical analysis showed no significant differences 
among yeast extract paper waste extract agar, GYN paper 
waste extract agar and NA or BHIA media at P≤0.05 
(Tables 1 and 2). So, both of the experimental culture 
media can be used instead of NA or BHIA to cultivation 
of Gram positive and Gram negative bacteria.

NA is one of the general media used for cultivation 
of wide range of non-fastidious bacteria. It is formed of 

peptone as a source of organic nitrogen, beef or yeast 
extract, agar and NaCl (12). BHIA is a rich medium used 
for cultivation of numerous fastidious microbes 
(e.g. Streptococci, Pneumococci and Meningococci). 
BHI is formed by gathering an infusion of 
boiled bovine or porcine  brain and heart (as a source of 
amino acids), in addition to numerous other nutrients, 
salts, Na2HPo4 as a buffer, and glucose as a source of 
carbon (13). 

The primary structural element of paper products is 
cellulose fibers (14). Cellulose is a linear polysaccharide 
of glucose residues linked by β-1, 4-glycosidic linkages. 
Different accommodation products are made from 
cellulose, but unfortunately a lot of cellulosic wastes 
are used for burning especially in developing countries, 
which represent a global concern. Cellulolytic bacteria 
convert cellulose to glucose which is a multi- use material 
for many different cheaper and biological favorable 
processes (15). As all know, glucose is the simplest 
carbon source for many bacteria due to its ability to 
consume simply and production of energy for a faster 
bacterial growth (16). For nitrogen source ammonia is the 
preferred nitrogen source especially for E. coli (17). Yeast 
extract is considered as stimulant for microbial growth 
as mentioned by (1).It is autolyzed formed of yeast cells, 
soluble in water due to strict control in order to maintain 
B complex vitamin which considered as bacterial growth 
stimulator (18).

So, depending on the results of this study, we can 
conclude that extract of used paper could be used as 
a culture medium for cultivation of bacteria, just like 
other general media like nutrient agar, especially after 
addition of the other important nutrients like yeast 
extract. By this way we could benefit from paper wastes 
without increasing environmental pollution and prepare 
new substitute media as the synthetic commercial media. 
Future studies are needed to create new media from 
different environmental wastes to culture numerous 
microbes.
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Figure 1: Growth of Staphylococcus aureus , Streptococcus spp., Escherichia coli , and Pseudomonas 
aeruginosa on the culture media, NA, Nutrient agar; C, yeast extract paper waste extract agar ; E, GYN 

paper waste extract agar

Figure 2: Growth of Staphylococcus aureus , Streptococcus spp., Escherichia coli , and Pseudomonas 
aeruginosa on the culture media, BHIA, Brain-heart infusion agar; C, yeast extract paper waste extract agar 

; E, GYN paper waste extract agar
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Table 1: Growth of bacteria on the culture media

Bacteria
Culture media

S.aureus Strep. spp P.aeruginosa E.coli

NA

249.50 a 184.00  a 186.33  a 203.17  a

 ±  ±  ±  ±

36.15 40.59 48.74 50.91

C

224.17  a 224.00  a 262.33  a 254.50  a

 ±  ±  ±  ±

31.16 41.47 33.06 35.59

E

265.50  a 225.50  a 276.17  a 290.00  a

 ±  ±  ±  ±

33.25 48.03  a 18.55 18.05

LSD P ≤  0.05 101.208 131.068146 107.4382 112.5516

NA= Nutrient agar; C,= yeast extract paper waste extract agar ; E= GYN paper waste extract agar.

The letters indicate to comparison between means in each column, and the similar letters are not significant 
different at (P≤0.05),using (LSD test).

Table 2: Growth of bacteria on the culture media

Bacteria
Culture media

S.aureus Strep. spp P.aeruginosa E.coli

BHI A

211.83  a 178.33  a 228.00  a 180.67  a

 ±  ±  ±  ±

56.58 31.92 44.51 56.27

C

224.17  a 224.00  a 262.33  a 254.50  a

 ±  ±  ±  ±

31.16 41.47 33.06 35.59

E

265.50  a 225.50  a 276.17  a 290.00  a

 ±  ±  ±  ±

33.25 48.03 18.55 18.05

LSD P ≤  0.05 126.408668 123.596707 101.7321 120.0244

BHIA= Brain-heart infusion agar; C= yeast extract paper waste extract agar ; E= GYN paper waste extract agar. The 
letters indicate to comparison between means in each column, and the similar letters are not significant different at 
(P≤0.05),using (LSD test).
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Abstract

Toxoplasma gondii is an obligate parasite infects different species of mammals as intermediate hosts while 
infects number of family of cats as definitive hosts. It has three morphological types: tachyzoites, bradyzoites 
and sporozoites. It causes (H.I.) humoral immunity and (C.M.I) cell mediated immunity response which is 
measured one of the most characteristic immunological types of this parasite infestation. Diabetes mellitus 
(DM) is considered as a heterogeneous group of metabolic abnormalities with hyperglycemia due either to 
a reduction of insulin biological function or absolute insulin deficiency. Researchers discovered that long 
term infection with T. gondii  may be dangerous agent for DM type 2, and there is  no relation between 
toxoplasmosis  and DM type 1. The aim of this study include detection of CD3 in Iraqi diabetic type 2 
infected with chronic toxoplasmosis by using flow cytometry. This study included 100 blood samples were 
collected from Iraqi diabetic type 2 patients and 50 blood samples of healthy volunteers with age range 
(15-75) years and mean 49.9±12.8 from Al – Imam Ali general hospital  during May 2018 until August in 
the same year. Diagnose of toxoplasmosis infection was done by using rapid diagnosis test/ cassette and by 
Toxo IgG antibodies immulite torch assay while diabetes diagnosis by fasting glucose tests in addition CD3 
were detected by using flow cytometric method. Diabetic patients a group infected with toxoplasmosis have 
the highest level of blood blood  sugar in comparison with other groups. Forty – five samples of diabetic 
type 2 infected with chronic toxoplasmosis by detection IgG antibody in highly level 106.2± 90.2 with 
highly significant differences in comparisons with other groups ( diabetic patients 3.6± 1.2 and control group 
4.0±0.6 ) while any results for IgM Abs didn’t found in this study. Seventy – five samples studied in flow 
cytometry method which include twenty – five samples for each group. Diabetic patients with toxoplasmosis 
recorded highest CD3  its mean 30.7± 14.51 pg /ml flowed by diabetic patients group has 24.84±9.47 pg /ml 
and control group has 20.03± 9.42 pg /ml with significant differences.

Keywords: Chronic toxoplasmosis, Diabetes mellitus (type 2), Flow cytometry, CD3

Introduction 

Toxoplasma gondii is an intracellular parasite that 
infects a spacious numerous of avian and several of 
mammals as intermediate hosts while infects number 
of family of cats as definitive hosts (1). It has three 
morphological types: tachyzoites, bradyzoites (in 
tissues), and sporozoites. The infection with this parasite 
induce humoral and cell mediated immunity responses 
which is measured as one of the most distinctive 
immunological types of T. gondii infection, CMI is 
produced by the parasite, appearing in host protection 

against rapid growth of tachyzoite and resulting 
pathologic variations (2). Transmission of T. gondii starts 
by ingestion of infected food or contaminated water 
containing cysts of the parasite; it can be transmissible 
through blood transfusion and organ transplant (3). 
After infection, T. gondii moves to many organs of 
the host such as brain, lungs, heart, pancreas and most 
frequently in the lymph nodes (4). The manifestation of 
toxoplasmosis  in pancreas has been described in animals  
and humans. In man, the infection may  be a reason to 
cause of  pancreatitis (5). 

DOI Number: 10.37506/ijfmt.v14i4.11900
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Diabetes mellitus (DM) is signified as a heterogeneous 
group of metabolic abnormalities with hyperglycemia 
due either to a reduction of insulin biological function or 
absolute insulin deficiency. DM patients with long time 
are likely to develop multiple complications, such as 
neuropathy, atherosclerosis retinopathy and renopathy 
(6). The National Diabetes Data Group of American 
Diabetes Association categorized DM into 2 major 
types according to the etiology in 1997: type 1 diabetes 
mellitus (T1DM) and T2DM. T2DM patients maintain 
their insulin secretion capability and their hyperglycemia 
can be regulated by oral anti-diabetic drugs (7). 

 It is unknown how pancreas involvement  during 
toxoplasmosis  may conduct to DM, In seroprevalence of 
toxoplasmosis among many diseases  diabetes mellitus, 
neoplasms, arthritis etc , 1.265 patients were checked  
serum IgG antibody ,6.7% was positive  seroprevalence 
for toxoplasmosis, this revealed that toxoplasmosis has 
a strong association with chronic infection like diabetes 
mellitus and neoplasms  (8). A meta-analysis  research 
of a relationship between long term  infection with T. 
gondii and diabetes mellitus, researchers suggestion that 
there was a risk reason between   two diseases  and carry 
out researchers  for  studies in this subject as well as  
no relationship between toxoplasmosis  type 1 diabetes 
mellitus and  toxoplasmosis (9). 

The aim of this study includes detection of CD3 in 
Iraqi diabetic type 2 patients infected with toxoplasmosis 
by using flow cytometry.

Materials and Methods

Study samples

One hundred blood samples were collected from 
Iraqi diabetic type 2 patients and 50 blood samples of 
healthy volunteers with age range (15-75) years and 
mean 49.9±12.8 from Al – Imam Ali general hospital  
during May 2018 until  August of the same year. Five 
milliliters of venous blood were collected using 5 
ml disposable syringe. Two ml of blood sample was 
transferred to gel tube and left to get coagulation at (20-
25°C) for 15 minutes then it centrifuged for 10 minutes 
at 2500-3000 rpm in order to separation serum that used 
for fasting blood sugar diagnosis (Glucose MR, Linear, 
Spain) then for T. gondii diagnosis by rapid diagnostic 
test/cassette (Tox IgM and/or IgG rapid test-casette, 

Paramedical, Italy)  then by immulite torch assay (Flex 
reagent cartridge IgG, Siemens, Germany) and three 
ml was transferred immediately to EDTA-tube and left 
on blood role mixer for flow cytometry study (Flow 
cytometry, Partec, Germany). Fifty samples of diabetic 
patients with and without Toxoplasma infection and 
25 samples of healthy volunteers were studied in flow 
cytometry study. 

Flow cytometry

Seventy five samples were selected for flow 
cytometry by detection CD3 (Cy5PE-conjugated anti-
CD3, Becton Dickinson and company BD Biosciences, 
USA) were performed the following steps:

1. Add the appropriate volume of CD3 flurochrome 
- conjugated monoclonal antibody to 100 µl of whole 
blood in a 12 x 75-mm capped polystyrene test tube, then 
vortex with caution and incubated for 15-30 minutes in 
the dark place  at (20 - 25ºC).

2. Add 2 ml of brand flow cytometer lysing 
solution (BD FACS), then vortex the tube gently and 
incubate for 10 minutes in the dark at room temperature 
(20ºC - 25ºC).

3. Centrifuge the tubes at 300g for 5 minutes.

4. Aspirate the supernatant, and then added  2 ml 
of stain buffer solution consisting of PBS plus 0.2% 
bovine serum albumin BSA with 0.1% sodium azide.

5. Add 0.5 mL of stabilizing fixative, then vortex 
the tube gently and incubate the tube at (2 - 8ºC) in the 
dark room for 20-30 minutes.

6. Finally mix the tube thoroughly and then 
analyze the sample.

Statistical Analysis

 Chi-square test and least significant differences 
(LSD) for significant differences were used to analyze 
statistically results of this study. P-value that used for 
statistical differences was (P ≤ 0.05).

Results and Discussion 

The existing hypothesis suggests that the incidence 
of toxoplasmosis  rise the ability to infection with DM,  
and, in contrast, DM   patients  have more ability  to 
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infection with are more able to infect with T. gondii (10). 

       Forty-seven samples of diabetic type 2 patients infected with toxoplasmosis as shown in table (1), all studied 
groups with their results in significant differences.  

Table (1): Prevalence of  toxoplasmosis  depending on rapid diagnostic test/cassette in studied groups.

Diagnosis Response
Diabetic Patients Control

P-Value
Sig.(*)

No. % No. %

Tox IgG rapid diagnostic 
test/cassette

+ ve 47 43.8 0 0.00

0.0001**-ve 53 56.2 50 100

Total     100    50

Rapid diagnostic test (cassette)  is a useful , lateral flow chromatographic immunotest  for the simultaneous 
detection and differentiation of immunoglobulin-G and immunoglobulin-M Abs in sera and plasma specimens of  
human. This results agree with the result of Achonduh-Atijegbe  et al., (11) that studied the prevalence of malaria, 
typhoid, toxoplasmosis and rubella among febrile in 315 children  with mean age 5.8 ± 3.8 years in Cameroon which 
found 10 (3.2%) children have recent infection with toxoplasmosis while 121 (38.3%) children have past infection. 
While table (2) showed that 45 samples of diabetic patients infected with chronic toxoplasmosis with high  significant 
differences when comparison with  other studied  groups.

Table (2): Prevalence of toxoplasmosis based on  Toxo IgG in  different groups of the study.

Diagnosis
Toxoplasmosis

IgG

Diabetic Patients Control
P-Value
Sig.(*)

No. % No. %

Flex reagent
cartridge IgG

+ ve 45 66.6 0 0.00

0.0001**-ve 55 33.4  50 100

          Total     100    50

Also table (3) show comparisons of IgG levels in studied groups estimated by IU/ml.  It was found that  DM  
patients with toxoplasmosis has highest level of IgG 106.2 ± 13.1 followed by diabetic patients group has 3.6 ± 0.08 
and healthy volunteers group has less level 4.0 ± 0.13 with highly significant differences P ≤ 0.0001, any results for 
IgM Abs didn’t found in this study. 
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Table (3): Different levels of IgG (IU/ml) in all studied groups .

Groups No.
Mean
IU/ml

Std.
Dev.

Std.
Error

Lower
Value

Upper
Value

DM patients infected
with toxoplasmosis

45 106.2 90.2 13.1 14.2 255

Diabetic patients 55 3.6 1.2 0.08 2.4 5.1

Control 50 4.0 0.6 0.13 3.0 6.5

LSD-Value 22.38 **

P-Value 0.0001

 In present time, torch assay 2000 immulite, an 
automated quantitative IgG and IgM  for toxoplasmosis 
, It is revealed, that calculates Toxo IgG and IgM in 
International Units per milliliter (IU/ml) of serum.  It 
has many features like easy, moderately inexpensive and 
fast requiring 60–90 min. for completion (12). 

This results agree with results of El-Awady et al. 
(12) carried out a study  on 110 pregnant women infected 
with  for toxoplasmosis infected with diabetes as well 
as   110 healthy control (pregnant women) ,they get 
(42.7%)   of diabetic pregnant women (47) were positive 
for IgG Abs  and  (21.81%) of healthy pregnant women 
(24) were positive for the same Abs . These answers 
clarified the pervasiveness percentage of IgG Abs  
has directly correlated with the diabetes duration  due 
to the weakened immune system of DM patients   as 
well as  this study suggested that  toxo-patients are 
more suggestible to be diabetics than those without it 
. Destruction of the pancreas happens in three steps of 
Toxoplasma  infection:

1. Hyperactive stage (hyper-period) in which 
β-cell demolition of nerve cells and less intervention 
in the insect in a hyperactive state of the pancreas, 
occasionally the secretion of   insulin is extreme, often 
resulting in low or a too low blood glucose, this stage is 
frequently happens during adolescence. 

2.  The disordered phase (compensatory stage), 
pancreatic β-cells  and neurons have a great quantity 
of damage, under normal circumstances, the secretion 
of insulin   will be deficient, the body will begin the 
compensative function. So, when few in the disordered 
state, this stage of insulin secretion eventually.

3.  The stage of  decline (depression), in which 
β-cells  and nerve cells obliteration of more compensatory 
function achieve is confined (13).

       Table (4) showed that a group of DM and 
toxoplasmosis has the highest level of blood  sugar in 
significant differences  when comparison with  different 
studied groups.
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Table (4): FBS levels  in  all studied groups with comparisons.

Groups No.
Mean
IU/ml

Std.
Dev.

Std.
Error

Lower
Value

Upper
Value

Diabetic patients infected with 
toxoplasmosis 45 155.2 52.3 7.1 110 365

Diabetic patients 55 150.2 50.4 6.4 115 300

Control 50 111.4 10.7 2.1 85 95

LSD-Value 24.6 **

P-Value 0.0001

Many mechanisms clarify the relationship between diabetes and toxoplasmosis such as:

1. Infected WBCs integrate improved migratory characteristic, cause of easy  spread  of Toxoplasma parasite  
to  body organs,  including pancreas (14).

2. Establishment of nitric oxide (NO)  and reactive oxygen species (ROS)  are motivated  via DM, and these 
factors , as motivating  of intracellular pathogens,  that can reactivate latent, parasites cysts, over starting acute 
infection.

3. Given the neutrophils failure to correctly achieve phagocytosis and intracellular killing in advanced phase 
of DM, there may be  expand in responsiveness to intracellular pathogens  such as Toxoplasma and  Candida (15).

Flow cytometry study included 25 samples for each previous groups which showed in table (5) a diabetic with 
toxoplasmosis patients group has the highest CD3 mean 30.7 ± 14.51 pg/ml with value ranging from 13.1 to 42.3 
while a group of diabetic patients only has 24.84 ± 9.47 pg/ml ranging from 6.2 to 28.46 in comparison healthy 
control group 20.03 ± 9.42 pg/ml ranging from 2.9 to 33.3 with significant differences showed in these results (P ≤ 
0.05).

Table (5): Statistical description of CD3 in blood of studied groups.

Groups No.
Mean
IU/ml

Std.
Dev.

Std.
Error

Lower
Value

Upper
Value

Diabetic patients infected
with toxoplasmosis

25 30.7 14.51 4.5 13.1 42.3

Diabetic patients 25 24.84 9.47 3.82 6.2 28.46

Control 25 20.03 9.42 3.95 2.9 33.3

LSD-Value 8.642 **

P-Value 0.05
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 CD3 (cluster of differentiation 3) was recognized 
by Kung and colleagues in 1979 and was one of the 
first groups of human T lymphocyte surface antigens 
recognized using monoclonal antibodies, CD3  T 
cell co-receptor helps to stimulate both the cytotoxic 
T cell (CD8+ naive T cells) and also T helper cells 
(CD4+ naive T cells), it comprises of a protein complex 
and is combined of four distinct chains. In mammals, 
the complex includes a CD3γ chain, a CD3δ chain, and 
two CD3ε chains, these chains relate with the T-cell 
receptor (TCR) and the ζ-chain (zeta-chain) to cause 
stimulation signal in T lymphocytes, the TCR, ζ-chain, 
and CD3 molecules together create the TCR complex 
(16). It was successively shown that antibodies against 
CD3, contingent on the circumstances used, either 
activate T cells to divide or reduce  the development of 

effector functions like cytotoxicity, so it was obvious 
early on that CD3 had an important part in T cell 
function, it is originally articulated in the cytoplasm 
of pro-thymocytes, the stem cells from which T-cells 
elavated in the thymus, This great specificity, joined 
with the attendance of CD3 at all stages of T-cell 
development, makes it a useful immunohistochemical 
marker for T-cells in tissue portions, Ag stays existing 
in almost all T-cell lymphomas and leukaemias, and so 
it can be used to differentiate them from superficially 
like B-cell and myeloid neoplasms, figure (1). The 
conclusion of this study , the infection with T.gondii 
induced the immunity responses ( cellular and humoral) 
, also toxoplasmosis elicit response of T cells in acute 
response CD4+ cells as well as in chronic infection 
CD8+. 

Fig. (1):- Flow cytometric curve show CD3 in diabetic patient type 2 not infected with toxoplasmosis. 
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Abstract

PCa is abnormal transformed growth in glandular prostate tissue of male reproductive system. Occasionally, 
it is slow growth, but some progressed rapidly. This corss-sectional study aims to evaluate the differences in 
counts of tumor infiltrating immune cells (CD3 & CD8), and serum soluble Fas and Fas ligand concentrations 
between malignant and benign PCa. Total of (17) patients with PCa were included, their ages ranged from 
(38-88) years. The patients visited urological surgery unit in Hilla Teaching Hospital during the period 
(November 2018 to October 2019). The samples comprise biopsy for estimation of tumor infiltrating CD3 
& CD8 by IHC technique, and 3 mL of blood for sFas and sFasL evaluation by ELISA technique for each 
patient. The results showed the differences of CD3+ & CD8+ PILs counts between BPH and malignant PCa 
are non-significant (P value > 0.05), sFas concentrations of malignant PCa are significantly higher (P value 
< 0.05) than those of BPH, whereas no significant difference (P value > 0.05) in sFasL concentrations. It 
was concluded that prostate tumor type affects serum levels of sFas, but both CD3+ & CD8+ PILs rates and 
sFasL levels are not affected.

Keywords: PCa, Malignant, BPH, TILs, sFas, sFasL; toxicity

Introduction

Prostate cancer (PCa) is the abnormal growth of 
the prostate gland tissue, in the reproductive system of 
male. Most prostate tumors are slow growing; but, some 
develop rapidly [1]. Furthermore, Patients with metastatic 
prostate carcinomas have high incidence of bone lesions, 
leading to persistent prostate cancer-induced bone pain 
(PCIBP) [2]. Environmental factors account the highest 
percent of cancer such as tobacco use, obesity and 
nutrition, infections, ionizing and non-ionizing radiation, 
lack of physical activity, and pollution [3]. 

In Europe, in 2012 it was the third most diagnosed 
cancer after breast and colorectal at 417,000 cases [4]. 

The incidence and prevalence of prostate cancer vary in 
different parts of the world, with the highest in Australia, 
New Zealand, Northern & Western Europe, and North 
America and the lowest in South Asia [5]. 

Prostatic cancer is rarely symptomatic early in its 
course and therefore disease presentation often implies 
local extension or even metastatic disease [6]. It is 
very important to detect and diagnose prostate cancer 
in its earliest stages, often prior to the presentation of 
symptoms [6].

Infiltrating immune cells are of particular interest 
since there is evidence that inflammation plays a role in 
malignant transformation of multiple organs, including 
the prostate [7]. During prostate carcinogenesis, both 
innate immune cells such as macrophages, and adaptive 
immune cells (T and B cells) were reported to accumulate 
in the prostate [8]. However, their contribution to 
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prostate cancer development is contradictive, since 
both promotion and inhibition of carcinogenesis has 
been described [9]. The study aimed to evaluate the 
differences in counts of tumor infiltrating immune cells 
(CD3 & CD8), and serum soluble Fas and Fas ligand 
concentrations between malignant and benign PCa. 

Material & Methods

In this cross-sectional study, total of (17) patients 
with prostate cancers (PCa) were included. Their ages 
ranged from (38-88) years. Case information for each 
patient included: name, age, and the diagnosed tumor 
type were taken from the report of the diagnosis. The 
patients visited urological surgery unit in Hilla Teaching 
Hospital during the period (November 2018 to October 
2019).

Included & Excluded Criteria:

The included criteria comprised any patient who had 
recent histologically diagnosed with prostate tumors. 
Excluded criteria are comprised; any case that had 
normal histological results after suspicion of prostate 
tumor, any patient who took chemotherapy, and any case 
of retrospective prostate tumor. 

Ethical Approval:

Agreement of all patients or their sons and/or first 
degree relative (father & mother) has been taken prior 
take any specimen. Moreover, the study design was 
approved by Research Ethical Committee in College of 
Medicine / Babylon University.

Samples:

Prostate biopsies were obtained from the 
urological surgery unit after patient admission. The 
biopsy was saved in plastic tube container with 10% 
neutral buffered formalin (NBF) before processing 
through paraffin embedding technique to create a 
formalin-fixed, paraffin-embedded (FFPE) blocks for 
immunohistochemical tests (CD3 & CD8). Also, three 
milliliter of blood for each patient was collected through 
vein puncture, put in sterile Gel tube. The collected blood 
samples were left in room temperature for 15-30 minutes 
to clot before they were centrifuged at 1000×g for15 min 
to remove the clot, and then the upper layer (serum) was 
separated by pipette, then put it in clean Eppendorf tube 

and stored at -20C° until using in serological tests (sFas 
& sFasL).

Methods

Sample Processing for the IHC Staining Technique:

· By microtome which its blades are standardized 
at 4 μm, each block of FFPE tissue was sectioned into 4 
μm thickness section (one section for each IHC marker), 
then the sectioned tissue was put in water bath (40-50) 
°C for seconds that allow the tissue to be relaxed, and 
allow the paraffin to stick to the glass. Then sections 
were mounted on positive charge slide.

· After that, mounted slides were incubated in 
oven (58-60) °C for at least two hours.

· The third step is deparaffinization; three 
containers filled with Xylene were prepared, then 
mounted slides were immersed on each container for 2 
minutes, sequentially.

· The fourth step is hydration; three jars were 
prepared with ethanol (the first one with 30% ethanol, 
the second with 70% ethanol, and the third with 100% 
ethanol), then deparaffinized slides were immersed on 
each jar for 2 minutes started with the first one of 30% 
ethanol and continued upward. 

· In the last step : the hydrated slides were 
subjected in Retrieval container with Immuno DNA 
Retriever Citrate, and with each other were put in water 
path (95-99)°C for 1 hour.

· Then staining by immunohistochemical 
technique was applied (Bio SB- USA).

Evaluation of CD3 and CD8:

Presence of brown colored reaction in the nucleus 
or cytoplasm was considered a positive reaction. The 
intensity of the immunostaining was determined by 
modified way through taking a pictures for three fields 
of each section through digital camera connected to 
conventional light microscope (20X power), and further 
image analysis was done with the Image J software 
(version 1.46r, National Institutes of Health, USA) for 
each picture to count (CD3 or CD8) cells, then the mean 
value was calculated that represent the cells number per 
field for each section [10, 11].
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ELISA Technique:

The principle of sandwich ELISA technique has 
been applied for the assessment of serum soluble (Fas/
CD95 & FasL/TNFSF6) according to instructions of 
company (Elabscience-USA).

Statistical Analysis

By using Software of Statistical Package for the 
Social Sciences (SPSS), version 26.0, to investigate the 
differences of study parameters between malignant and 
BPH. The differences between two groups were analyzed 
by Independent t-test. Statistically, it is considered a 
significant difference when P value <0.05. 

Results

There are 17 subjects were diagnosed as prostate 
cancers (PCa). These cancers are subdivided into; 10 
(59%) malignant prostate cancer (adenocarcinoma), and 
7 (41%) benign prostatic hyperplasia (BPH). 

Immune cells (CD3 & CD8):

As shown in Table (1), the findings showed that 
CD3+ prostate infiltrating lymphocytes (PILs) counts in 
BPH (143.8 cells/field ±41) are slightly lower than that of 
malignant (174 cells/field ±97), and statistically there is 
no significant (P value > 0.05) difference between them. 
Also, CD8+ PILs counts in malignant prostate cancer 
(88.4 cells/field ±35.8) do not significantly different (P 
value > 0.05) from that in BPH (83.9 cells/field ±38.6). 

Table (1): Comparison of tumor infiltrating CD3+ and CD8+ T cells counts between Benign and Malignant 
prostate cancers.

Parameters Benign Malignant P value

CD3 cells/field 143.8±41 174±97 0.395

CD8 cells/field 88.4±35.8 83.9±38.6 0.808

* represents a significant difference at p<0.05. Data are expressed as Mean±SD.

Figure (1): PCa slide with CD3 marker (20X Magnification Power): (A) CD3+ TILs in malignant PCa (B) 
CD3+ TILs in BPH.
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Figure (2): PCa slide with CD8 marker (20X Magnification Power): (A) CD8+ TILs in malignant PCa (B) 
CD8+ TILs in BPH.

Serological Markers (sFas & sFasL):

Regarding to serum levels of sFas & sFasL, as shown in Table (2) the results showed the mean of sFas serum 
levels in patients with prostate carcinoma (3428 pg/mL ±165) is significantly higher (P value ˂ 0.05) than those of 
BPH (3097 pg/mL ±270.6), whereas serum levels of sFasL had no significant difference (P value > 0.05) between 
BPH (409.8 pg/mL ±262) and malignant prostate adenocarcinoma (487 pg/mL ±200.9) 

Table (2): Comparison of serum soluble Fas and FasL concentrations between Benign and Malignant 
prostate cancers.

Parameters Benign Malignant P value

Fas pg/mL 3097±270.6 3428±165 0.018*

FasL pg/mL 409.8±262 487±200.9 0.523

* represents a significant difference at p<0.05. Data are expressed as Mean±SD.

Discussion

Interesting in the field of immunotherapy depending 
on T lymphocytes gives a hint to its importance as 
antitumor and protective activity against PCa cells 
[12]. The present study findings indicated there is no 
significant difference in CD3+ infiltrating cell counts 
between malignant and BPH. This indication consistent 
with Burdova et al., who mentioned that CD3+ PILs are 
increased in both benign and malignant PCa with no 
considerable difference in their counts [13]. In contrary, 
there is evidence that quantity of inflammatory cells 
comprising infiltrated T cells (CD3+ & CD8+) and B cells 
and macrophages are higher in prostatic benign tumors 
than malignant [14]. Constâncio et al., [15] and Kaur et al., 

[16] reported that increased CD3+ T cells and expression 
of androgen receptor (AR) in tumor microenvironment of 
prostatic malignant transformed growth are significantly 
associated with the poor prognosis in persons with 
PCa. Regarding to BPH microenvironment, there is a 
study showed T reg. cells quantity of infiltrated T cells 
were increased, and suggesting its immunosuppressive 
activity may leads to defeat tumor immune response [17].

Similarly, regarding to cytotoxic T cells, the current 
study findings suggests that tumor infiltrating CD8+ T 
lymphocytes are increased in both benign and malignant 
PCa as the same rates in agreement with Fong et al., [18] 
who mentioned that CD8+ PILs are increased in BPH 
and malignant prostate tumors. Despite its increasing 
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in tumor microenvironments, there are myeloid derived 
suppressor cells (MDSC) and T reg. cells affect 
the protective role of CD8+ T cells against tumor, 
Muthuswamy et al., [19] reported that PCa cells express 
high levels of MDSC and T reg attractant chemokines 
(CXCL-12, CCL-22) and low levels of (CCl-5 and 
CXCL-10) which considered as CTLs chemoattractants, 
and suggested celecoxib drug as CD8+ stimulator by 
downregulating CXCL-12 and CCL-22 and upregulating 
CXCL-10. Moreover, there are two reports indicated that 
using TGF-β resistant CTLs that produce through CAR 
T cells technique has specific role in killing prostatic 
tumor cells with prostate specific membrane antigen 
(PSMA) [20, 21].

In concerning to serum levels of sFas, our study 
results suggest the sFas levels had affected by the prostate 
tumor type weather benign or malignant, in agreement 
with Furuya et al., [22] who reported that patients with 
BPH had a significantly lower levels of soluble Fas than 
those with prostate carcinomas. Likewise, there is a 
study explained that increasing in concentrations mean 
of sFas with matrix metalloproteinase 7 (MMP 7) in 
prostate carcinoma had a significant role in its metastasis, 
by suggesting the activity of MMP 7 in metastasis 
process depends on concentrations of sFas [23]. There 
is an indication that high sFas concentrations interfere 
with the apoptosis to malignant transformed cells and 
enhance its escape from the immune surveillance [24]. 
Regardless to any systemic inflammatory conditions, 
sFas could be used for checking the response of patients 
to the chemotherapy or surgical tumor resection [25]. 
Moreover, Szarvas et al., [23] reported that patients 
with metastasized PCa (malignant) had no significantly 
difference in sFasL concentrations from those with no 
metastasized PCa, this may suggests that the malignant 
change may not affects the expression levels of sFasL, it 
possibly consistent with our findings that suggest there 
is no significant difference in serum levels of sFasL 
between BPH and malignant prostate adenocarcinoma. 
Also, it may give an indication that sFasL is constitutively 
released by both malignant and benign prostate tumor 
cells [26].

Conclusions

It was concluded there is no difference in rates of 
tumor infiltrating T cells and cytotoxic T cells between 

malignant and BPH prostate tumors. Moreover, serum 
levels of sFas concentrations were affected by whether 
malignant or benign prostate tumors, whereas sFasL 
concentrations were not. 
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Abstract

Background and Objective: Vinca rosea is a medicinal plant that has been investigated and applied as an 
alternative treatment for disorders. This study aimed to investigate the anti-diabetic activity of ethanolic 
extract of Vinca rosea on induced diabetes in mice.

Methods: Forty male albino mice were randomly divided into four groups, including control that was 
administered a standard physiologic saline and served as control, diabetic group, Streptozotocin & Vinca 
rosea, and only Vinca rosea; each group contained ten mice.

Results: No significant lesions were observed in pathological sections of the control; however, the lesions in 
diabetic group showed massive lesions in the islets of Langerhans and reduced dimensions of islets due to the 
damage of beta-cells. Furthermore, the Pancreas in Streptozotocin & Vinca rosea demonstrated a moderated 
vacuolation and Langerhans of islet cells. In contrast, the histopathological sections of the pancreas, which 
treated by ethanolic extracts of Vinca rosea, illustrated increasing number of beta-cells hypercellularity. The 
values of blood glucose were increased in the diabetic group; however, the significant decreases (P<0.05) 
in blood glucose detected in treated by ethanolic extract as represented by increased Beta-cells. While, the 
blood glucose levels were tolerated in treated Streptozotocin & Vinca rosea; thus, these values were closely 
for the control results.

Conclusion: The Vinca rosea extracts induced a significant impact on diabetic mice, and they can improve 
and protect pancreatic cells in diabetic mice. Therefore, ethanolic extracts of Vinca rosea could be beneficial 
for the diabetes.

Keywords: Anti-diabetic, Streptozotocin, Vinca rosea, diabetic mice.
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Introduction

Plant materials contain different characteristics such 
as chemical and biological functions, and these features 
could play important roles in the animal diet that include 
some of the plant parts, e.g. stems, leaves, flowers and 
seeds 1. Plants also contain bioactive compounds, which 
are secondary metabolites. Those have a significant 
contribution to the physiological processes of the animal 

body. Furthermore, plant extracts are often applied 
as pharmaceuticals in the animal industry that have 
multiple conditions 2.

Vinca rosa (Catharanthus roseus L.) is one of the 
medicinal plants that have been investigated for decades. 
The investigations have concentrated on the isolation of 
bioactive compound from this plant, such as flavonoids 
and alkaloids, which is the most dominated in different 
parts of the plant 3. Many kinds of these alkaloid 
compositions, including vinblastine and vincristine, 
have been discovered in this plant and they have been 
used as alternative remedy and treatment of diseases e.g. 
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antimicrobial, anti-inflammatory and anticancer 4; 5; 6. 

Several studies have focused recently on the alkaloid 
impacts that extracted from Vinca rosea plan, although 
the mechanism of their effects as therapeutical agents 
is still unclear 7. Therefore, many researches have been 
done to this plant and its extract as the natural source of 
treatment 8.

One of the biggest endocrine disorders is diabetes 
that influences several people over the world). The 
patients with diabetes have been treated orally with 
different medicinal plants. However, researches are 
still looking for anti-diabetic alternative medicine that 
could extract from natural materials 9. For decades, an 
aqueous extract of Vinca rosea is applied to control the 
diabetic disorders, as well as many countries are used 
for diabetes the whole plant or its parts, e.g. leaves or 
flowers, as household treatment 5. Furthermore, Vinca 
rosea extracts were indicated to show a significant effect 
on blood glucose of lab animals 10.

Materials and Methods

Plant description and extraction:

Vinca rosea plant was obtained locally from 
Baghdad gardens; they have been shed and dried at room 
temperature. These plants were deposited to be identified 
and authenticated at the National Herbarium of Iraq 
Botany Directorate in Abu-Ghraib. The analytical dose 
of 70% ethanol applied to extract the Vinca rosea plant, 
which was described by (11) plus more modification. 
Each 100g of these dried leaves were washed under tap 
water and ground using a coffee blender then adding 250 
ml of 70% ethanol into thermal stirrer for 2.5 h at room 
temperature. Afterwards, the mixture were filtered and 
centrifuged to make it as clear solution, and around 20% 
of dried leaves of Vinca rosea in 50 ml were applied for 
this research. The LD50 dose of Vinca rosea extract was 
used at 1000mg extract for each a Kg.

Animals:

Forty male albino mice, weighing 28.0 ±7.0 g and 
ageing 10-12 weeks, were randomly divided into four 
equal groups. They were obtained from the Institute 
of Sera and Vaccines/ Baghdad. Mice were housed in 
plastic cages with water provided ad libitum and fed 
standardized commercial pellet. This experiment was 

carried in the Pathological Laboratory, Department of 
Veterinary Pathology, College of Veterinary Medicine, 
the University of Baghdad for the period extended from 
1st July 2019 to the end of December 2019.

Experimental design: 

The 1st group was administered normal physiologic 
saline and served as control. The 2nd group was injected 
intraperitoneally with a single dose 200-250 mg/kg of 
Streptozotocin® (STZ, Santa Cruz-USA) diluted in 
saline with mixing 12. Dissolved STZ was kept at 4 ºC 
for 1-2 hours and then mixed again before injection. 
Diabetes is confirmed by sustained blood glucose 
levels above 350 mg/dl or more consecutive days by 
using glucose meter® (Gluco Lab-Korea) 13. A similar 
dose of STZ was given to the 3rd group by the same 
administration route that followed by a single dose per 
week (a long period of experiment) of 1mg/kg BW of 
ethanol extract of Vinca rosea (I/P for 60 days). The 4th 
group was only administered of Vinca rosea extract with 
similar dose and same administration route to the 3rd 
group.

Histopathological analysis:

At the end of the experiment, the experimental 
animals were sacrificed using ‘Euthanasia technique’ 
that was done by cervical dislocation in rabbits, and the 
postmortem examination was achieved. The macroscopic 
appearance was recorded and any abnormal gross 
changes in internal organs were observed. Specimens 
were taken from all internal organs; moreover, the organ 
tissues have been kept in 10% formalin buffer phosphate 
immediately after removal. After 48 hours of fixation, 
the tissue slide processing was made routinely using 
a set of increasing alcohol concentrations. The tissue 
sections were embedded in paraffin blocks and sectioned 
by microtome at 5µm. All tissues were stained with 
hematoxylin and eosin stain; then, the histopathological 
changes were examined under a light microscope 14. 

Determination of insulin levels:

The insulin ELISA KIT (Raybiotich, USA) was 
applied according to manufacturer recommendation 
(US-Biological, USA). The glucose measurement in the 
blood level has been done by biochemistry methods 15 
with modification by using a commercially available kit 
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(Cypress diagnostic, Belgium).

Statistical Analysis

The values of blood glucose in experimental mice 
were expressed as (Mean ±SEM) and analyzed for 
ANOVA and using student’s t-test by SAS software (V. 
0.19). The variance values among these groups were 
considered significantly (p<0.05).

Findings

Pathological examination: 

No significant histopathological lesions 
were observed in the control group; however, the 
histopathological lesions of pancreas gland of mice, 
which were treated with Streptozotocin, showed focal 
acinar necrosis and atrophy with vacuolar degeneration 
of Langerhans islet that occurred due to the damage of 
β-cells (Figure 1 and 2). Moreover, the Pancreas in 3rd 
group, which was treated with Streptozotocin & Vinca 
rosea extract, showed a moderated vacuolation in islet 
and moderated Langerhans islet, as well as a moderated 
regeneration of pancreatic islet cells (Figure 3). Further, 
the histopathological sections of the pancreas, which 
treated only with Vinca rosea extract, showed increases 
in the number of β-cells hypercellularity (Figure 4); while 
in the control group, the pancreatic islet of Langerhans 
seemed to be normal.

Glucose and insulin levels:

The values of blood glucose were dramatically 
increased at the group of diabetes that reached to 
(266.20 ±1.29) at day 60, while the treated group with 
Streptozotocin & Vinca rosea the values closely for the 
control group that recorded (at day 60) 91.20 ±0.37 and 
94.20 ±0.58, respectively as compared with the control, 
so there was no significant differences. In contrast, the 
values of blood glucose in treated group with extract of 
Vinca rosea only was decreased significantly (P<0.05) 
compared to control at day 60 (81.93 ±0.75) (Table 1).

The levels of serum insulin were decreased in the 
group of diabetes that reached to 0.194 ±0.036 at day 
60; while in the treated group with Streptozotocin & 
Vinca rosea, the values closely to the control (1.944 
±0.063 and 1.760 ±0.088 respectively), so there was no 
significant differences between these groups. However, 
the treated group of Vinca rosea extract only showed 
significant increases (P<0.05) in insulin level at day 60 
that recorded to 0.194±0.018 as represented by increased 
inducing the β cells. This increase tolerated the effect of 
Streptozotocin & Vinca rosea group (Table 2).

Discussion

Histo-pathological lesions:

The present study indicated that Vinca rosea extracts 
exhibited significantly increasing in the number of β-cells 
hypercellularity. Aside from that, the group that treated 
with Streptozotocin & Vinca rosea showed moderated 
vacuolation and Langerhans of the islet; pancreatic 
islet cells were also moderated and regenerated. These 
findings indicated that Vinca rosea extracts could 
exhibit significant activities as anti-hyperglycemic in 
diabetic induced mice. These results were also observed 
the anti-diabetic activity of Vinca rosea extracts. On 
the other hand, the affected β cells in diabetic animals 
were reported in many studies 16 that suggested the 
regeneration of islet ß cells in induced diabetic lab 
animals, such as rats and guinea pigs, could be influenced 
Vinca rosea extracts. In the current study also illustrated 
that diabetic control mice had necrosis and atrophy in 
the Langerhans islet and vacuolar degeneration, which 
happened due to the damage of β cells; this could play a 
critical role by a protective impact when it was induced 
a diabetic effect in mice, which could have a ‘hormetic 
effect’ that indicates stimulation effect in a low dose, 
and inhibitory impact in high dose 17. Therefore, these 
findings revealed, in general, that Vinca rosea extract 
was more effective on lesions and closed results showed 
to Streptozoitine & Vinca rosea treatment. 
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Figure 1 shows the severe vacuolation in the pancreatic islet of Langerhans with the disappearance of 
luminal acinar lobules (H&E X200).

Figure 2 shows the necrosis of acini and atrophy with vacuolar degeneration of pancreatic islet of 
Langerhans with congested vascular capillaries (H&E X200).
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Figure 3 shows moderate vacuolation in the islet of Langerhans (H&E X200).

Figure 4 shows an increasing number of β cells resulting in hyperplasia of the pancreatic islet (H&E X200).
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Glucose and insulin finding:

Although there are several drugs available to treat 
diabetes, these medicines have side effects on the 
pancreas 3. Thus, there is a demand to search for an 
effective and safe alternative medicine 4. This study tried 
to support β cells that could be possibility survived by 
using Vinca rosea extract, which could be exerted the 
insulin-releasing. Moreover, histopathological findings 
indicated the healing of pancreas using Vinca rosea 
treatment, which demonstrated the mechanism of anti-
diabetic activity.

The glycogen was increasingly breakdown, as 
gluconeogenesis mechanism, which acts as a decreasing 
amount of insulin in diabetic animals that might be 
responsible for a reduction in cellular glucose as well. 
A study revealed that the vascular complications of the 
pancreas could lead to pathogenic changes in diabetic 

animal 18.

In contrast, the diabetic control mice reported 
increasing of blood glucose level. This group was 
statistically significant (P<0.05) compared to treated 
animals. This study recorded that the reduction in blood 
glucose level in Vinca rosea group compared to control. 
This finding could be due to the normal metabolism of 
glucose mechanism by plant extract.

Furthermore, the increasing of β cells of the pancreas 
could be detected in diabetic mice, which treated with 
Streptozotocin & Vinca rosea and diabetic group. The 
findings of this research revealed that daily treatment by 
Vinca rosea extracts for 60 days illustrated a significant 
decrease of the blood glucose level of induced diabetic 
mice; these results have matched with 19.

Table 1: Effect of Vinca rosea extracts on levels of blood glucose (mg/dL) in diabetic mice.

Group Description Day 0 Day 7 Day 30 Day 60

1st Control 93.91 ±0.48 Aa 94.80 ±0.32 Aa 95.10 ±0.66 Aa 94.20 ±0.37 Aa

2nd Diabetes 94.56 ±0.31 Aa 218.00 ±2.27 Bb 251.00 ±1.89Bc 266.20 ±1.29 Bd

3rd Streptozotocin & 
Vinca rosea 94.83 ±0.64 Aa 96.20±1.28 Aa 93.65 ±0.84Aa 94.20 ±0.58 Aa

4th Vinca rosea only 95.04 ±0.24 Aa 90.40 ±0.84 Cb 81.20 ±0.88 Cc 81.93 ±0.75 Cc

The data expressed as (mean ±SEM). The different small letters indicates to significant differences between 
column (p<0.05), and different capital letters indicates to significant differences between rows (p<0.05). 

Table 2: Effect of Vinca rosea extracts on levels of serum insulin (mg/dL) in diabetic mice.

Group Description Day 0 Day 7 Day 30 Day 60

1st Control 1.853 ±0.112 Aa 1.871 ±0.097 Aa 1.726 ±0.101 Aa 1.760 ±0.088 Aa

2nd Diabetes 1.768 ±0.093 Aa 0.752 ±0.083 Bb 0.526 ±0.091 Bc 0.194 ±0.036 Bd

3rd Streptozotocin & 
Vinca rosea 1.926 ±0.089 Aa 2.100 ±0.163 ACa 1.854 ±0.094 Aa 1.944 ±0.063 Aa

4th Vinca rosea only 1.816 ±0.059 Aa 2.246 ±0.073 Cb 2.230 ±0.082 Cb 2.270 ±0.058 Cb
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The data expressed as (mean ±SEM). The different 
small letters indicates to significant differences between 
column (p<0.05), and different capital letters indicates 
to significant differences between rows (p<0.05). 

Conclusion

The present study revealed that Vinca rosea 
extracts significantly influenced on blood sugar levels 
by releasing more β cells of the pancreas that led to an 
increase of insulin levels in treated group competed with 
diabetic mice. In contrast, the Streptozotocin & Vinca 
rosea treatment showed similar values to the control 
group as there were no significant differences.

In contrast, the histopathological lessions of the 
pancreas, which treated by Vinca rosea only, showed 
increasing number of beta-cells hypercellularity. 
Therefore, Vinca rosea extract might help to prevent 
diabetes as using in traditional medicine. In the future, 
further study is needed to determine the action of the 
whole plant on other organs and detected the toxicity on 
diabetes.

Acknowledgments: Appreciations go to the College 
of Veterinary Medicine/ University of Baghdad/ Iraq for 
their supporting.

Conflict of Interests: The authors declare that they 
have no conflict of interest.

Funding: The authors are Self–funded.

Ethical Clearance: The Research Ethical 
Committee at scientific research by ethical approval 
of both MOH and MOHSER in Iraq’ The authors have 
ethical approval from College of Veterinary Medicine, 
the University of Baghdad. All methods that applied on 
the animals followed the instructions of the Animal Care 
& Use Committee with Approval No. 1928 in 27th May 
2019.

References

1. Dakheel, MM, and Al-Saigh, MNR. The effect 
of using Ginger (Zingiber officinale) or parsley 
seeds (Petroselinum sativum) on some of 
physiologically traits of black. Iraqi J. Vet. Sci., 
2012; 36, 142-150.

2.  Greathead H. Plants and plant extracts for 

improving animal productivity. Proc Nutr 
Soc, 2003; 62:279-290.

3. Ahmed MF, Kazim SM, Ghori SS, Mehjabeen SS, 
Ahmed SR, Ali SM and Ibrahim M. Antidiabetic 
activity of vinca rosea extracts in alloxan-induced 
diabetic rats. Int. J. Endocrinology, 2010; 6:81-
90.

4. Almagro L, Fernandez-Perez F and Pedreno MA. 
Indole Alkaloids from Catharanthus roseus: 
Bioproduction and Their Effect on Human 
Health. Molecules, 2015; 20:2973-3000.

5.  Don G. Catharanthus roseus. In: Medicinal 
Plants of the World Edited by Ross IA. Totowa, 
New Jersey, Human Press. 1999; pp.109-18.

6.  Dakheel MM, Alkandari FA, Mueller‐Harvey 
I, Woodward MJ, Rymer C. Antimicrobial in 
vitro activities of condensed tannin extracts on 
avian pathogenic Escherichia coli. Lett. Appl. 
Microbiol. 2020; 70(3):165-72.

7.  Murray RK. Cancer, cancer genes, and growth 
factors. In: Harper’s Biochemistry. (24th Ed). 
Murray RK, Granner DK, Mayes PA, Rodwell 
VW (Eds.), Appleton and Lange, Stamford. 1996; 
pp.778.

8.  Hind H. Obaid, Liqaa H. Saqban, Lamia Y. 
Mohammed. Cytotoxic Effect of Vinca rosea 
Aqueous Extracts on (L20B) Cell Line In Vitro, 
Indian Journal of Public Health Research and 
Development, 2019; 10:11.

9.  Nammi S, Boini MK, Lodagala SD and Behara 
RBS. The juice of fresh leaves of Catharanthus 
roseus Linn reduces blood glucose in normal 
and alloxan diabetic rabbits, BMC Complement 
Altern. Med., 2003; 3:4.

10. Singh SN, Vats P, Suri S, Shyam R, Kumria 
MML, Ranganathan S and Sridharan K. Effect 
of an antidiabetic extract of Catharanthus roseus 
on enzymic activities in Streptozotocin-induced 
diabetic rats. J Ethnopharmacol, 2001; 76:269-
77.

11.  Nayak S. Influence of ethanol extract of Vinca 
rosea on wound healing in diabetic rats. Online J. 
Biol. Sci., 2006; 6: 51-55.

12.  Arora S, Ojha SK and Vohora D. Characterisation 
of Streptozotocin Induced Diabetes Mellitus in 



2318      Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4

Swiss Albino Mice; 2009.

13. Park SH, Bahk JH, Oh AY, Gil NS, Huh J and 
Lee JH. Gender difference and change of α(1)-
adrenoceptors in the distal mesenteric arteries of 
Streptozotocin-induced diabetic rats. Korean J 
Anesthesiol, 2011; 61:419–427.

14. Luna HT, Lee G. Manual of Histopathological 
Staining Method of Armed Forces Institute of 
Pathology. 3rd Ed. McGraw-Hill Book Co. New 
York. USA, 1968.

15. McMillin J.M. Blood glucose. In Clinical 
Methods: The History, Physical, and Laboratory 
Examinations. 3rd edition. Butterworths; 1990.

16. Hakkim FL, Girija S, Kumar RS and Jalaludeen, 
MD. Effect of aqueous and ethanol extracts of 
Cassia auriculata L. flowers on diabetes using 

alloxan-induced diabetic rats. Int J Diabetes & 
Metabolism, 2007; 15:100-106.

17. Scheuner D and Kaufman RJ. The Unfolded Protein 
Response: A Pathway That Links Insulin Demand 
with β-Cell Failure and Diabetes. Endocr. Rev., 
2008; 29:317–333.

18. Proctor G, Jiang T, Iwahashi M, Wang Z, Li Z 
and Moshe L. Regulation of Renal Fatty Acid 
and Cholesterol Metabolism, Inflammation, and 
Fibrosis in Akita and OVE26 Mice with Type 
1-Diabetes. Diabetes, 2006; 55:2502-2509.

19.  Ahalya B, Shankar KR, Kiranmayi G. Exploration 
of anti-hyperglycemic and hypolipidemic 
activities of ethanolic extract of Annona muricata 
bark in alloxan induced diabetic rats. Int. J. 
Pharm. Sci. Rev. Res. 2014; 25(2):21-7.



Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4      2319

A study Some Physico-Chemical And Bacterial Properties of 
Wastewater for Ramadi Teaching Hospital and its Impact on 

the Euphrates River

Ali Ibrahim Edan1, Mohammed Muslih Sharqi2

1Post graduat University of Anbar, College of Science, Department of Biology /Iraq,  
2 Lecturer, University of Anbar, college of education for girls , department of biology/Iraq 

Abstract

Physiochemical and bacteriological characteristics of Euphrates river water were examined monthly to assess 
the possible impacts of wastewater discharged from Ramadi Teaching hospital for the period from August 
2019 to January 2020. The obtained results showed that air and water temperature mean values varied from 
12.0 ±11.3 to 40.0 ± 11.3 C ° and from9.1.0 ±3.12 to 33 ±9.5 C° respectively. Also, turbidity values were 
found to range from 14.0±8 to 144 ±9.6 NTU. while EC value was situated between 567.0±44.67 μS/cm 
and2899 .0±274 .3μS/cm. The current results have shown that total hardness mean values were very high 
and ranged between 252.0±27.5 and1114.0±96.3 mg/l while chlorides mean values ranging from92.0±62 
to 588 ±104 mg/l, but nitrate mean values were found with the range of 1.2 ±1.86 and 50 ±4.5mg/l.The 
BOD mean values were found to range from1.0 ±1.2 to 34 ±6.5 mg/l, while DO mean values varying from 
1.7 ±3 to 11.1 ±1.3 . This study has shown that the total bacterial count (222 to 1800000 cells/1 ml), Total 
Coliform (61 -170000 cells/100 ml), Fecal Coliform (0-58000 cell/100 ml), and Fecal Streptococci (18 
-9200 cells/100 ml).

Key words : Ramadi Hospital , BOD , Euphrates river; toxicity

Introduction

Rivers are the most important natural resource 
for human development but they are being polluted 
by indiscriminate disposal of sewage, industrial waste 
and plethora of human activities, which affects its 
physicochemical and microbiological quality(1). Water 
pollution is widely characterized as any physical , 
chemical or biological change in water quality that 
adversely affects living organisms in the environment or 
renders a resource of water unsuitable for one or more 
of its beneficial uses. Occasionally, pollution may derive 
from natural processes such as weathering and soil 
erosion. (2). 

Wastewater generated from hospitals usually contain 

pathogens, human tissues and fluids, pharmaceuticals, 
substances with genotoxic properties, chemical 
substances, heavy metals, and radio-active wastes, which 
may endanger public health, and contribute to oxygen 
demand and nutrient loading of the water bodies and in 
the process promote toxic algal blooms and leading to 
a destabilized aquatic ecosystem, if discharged without 
treatments into water bodies(3).

Wastewater in hospitals isisimilar in the texture 
to the iwastewater in the city public and different in 
containing very idifferent and diverse types of liquid 
waste with low quantities ithat they contain many 
infectious and dangerous compounds resulting from 
ipatient care, which makes processing it separately from 
wastewater an urgent necessity. Multiplev practices that 
happen in hospitals (surgery, drug, radiology, laundry, 
operation room, chemical andibiological laboratories, 
etc.) are a principal source of pollutant discharge intoithe 
environment (4). 
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2. Material and Methods:

2.1. Study area:

The Ramadi Teaching Hospital is located in the city 
of Ramadi, center of Anbar Governorate, on the eastern 
bank of the Euphrates River. These hospital facilities 
discharge the wastewater (once daily in the morning and 
in the evening) directly into Euphrates River with simple 
treatment.

Three Stations were selected for water sampling 
where the first site was located around 100 meters before 
the Hospital to act as control. The second station was the 
discharge point of Hospital discharge and the third was 
about 100 meters away south the second site . 

2.2. Samples Collection 

The water samples were collected during the period 
from August 2019 to January 2020 from three stations. 
The water samples were collected from a depth of 30 
cm beneath the river surface. They have been done 
once a month and the sample were placed in clean poly-
ethylene bottles and stored in ice containers until reach 
to Laboratory. 

2.3 Physico-Chemical and Microbiological 
analysis :

Total dissolved solid (TDS) and dissolved oxygen 
(DO) were determined at the time of sampling in the 

field using pH meter, WTW model, portable EC meter, 
WTW model and portable HANNA dissolved Oxygen 
meter and HI9142 model, respectively. Tur- Biological 
Oxygen demand (BOD), , ,Cl-,
, TH(total hardness)and Total dissolve solid determined 
according to APHA (5).Total count (TC) of bacteria was 
determined according to (6).

2.4 Statistical analysis. 

All statistical analyzes were performed using SPSS 
(Statistical Package for Social Science) Version. 

3.Results and discussion: 

The current results found that the highest value for 
T.H. was 1414±96.3 mg/l in November at Station 2, 
while the lowest value was 252.0±27.56 mg/l in January 
at station 1. Higher values of total hardness in Euphrates 
river at station 3, due to the major increase occurred after 
receiving the hospital wastewater, If you compare it to 
the station1 that located before the hospital discharge 
point to the river. Based on the foregoing, the waters of 
the Euphrates are considered a very hard depending on 
the rating (16) Which is considered water very hard when 
the hardness is more than 200 mg/L .

The results were supported by those (17) on Shatt Al-
Hilla , (18) on Euphrates river and (19) on Euphrates river 
in Heet city. 
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Figure (1). Monthly variation in chloride ion during study period
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During the study recorded lowest value of Cl- (92 ± 
62.1mg/l) at station 1 in January 2020 and recorded the 
highest value (588 ± 104mg/l) at station 2 in December 

2020. (figure 1). 

The mean value of CI (314 mg /l) exceeds the 
permissible limit for both Iraqi standards river water 
1967 No. (25(, which was 200 mg/l , and World Health 
Organization WHO (7) which was 250 mg/l. The 
increase of Cl- value indicates to pollution by sewage 
in the waters of Euphrates river due to the discharged 
sewage from the Hospital , where Chlorine is commonly 
added to reduce potential pathogens .Studies on hospital 
wastewater reported that Cl value might reach to higher 
concentrations, due to the disinfectants (20). The results 

of this study were higher than that reported by (12)who 
registered a mean value 146 mg/L in Euphrates river and 
(21)in Chambal river India who registered a mean value 
48 mg/L.

The present results showed that the highest value of 
DO was 11.1±1.3mg/l at station 1in January, while the 
lowest value was 1.7 ±3 mg/l at station 2 in December 
(Figure10). The mean value of DO (6.1mg/l ) during study 
, World Health Organization (WHO) (7), and American 
standards for protecting river water mentioned that the 
optimal value of DO was more than 5 mg/l , based on 
the above results it can be said that the dissolved oxygen 
content is within the permissible limits. The mean value 
of DO (6.4 mg/l ) during study. 
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Figure (2). Monthly variation in DO during study period
The DO mean values of stations 3 was lower than of station 1 due to discharge wastewater for hospital, this variation in 

DO values for this station may be mainly attributed to the consumption of DO in the oxidation of organic matter from the 
medical waste discharged from hospitals to the river. The results of present study are in agreement with those of (22) who 

found that DO Average values (6.1 mg/l) in Shatt Al-Hilla River and (23) who recorded in his study DO average values was 
(6.1 )mg /l in Euphrates river.As shown figure 2. 

The study has shown that the lowest value 1± 1.2 mg/l) was recorded in station 1 during December while the 
highest value (34± 6.5 mg/l) was recorded in station 2 during October. The mean value of BOD for station 3 (5.9 
mg/l) exceeds the permissible limit WHO standards(2008) which was less than 2 mg/l 
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Figure (3). Seasonal variation in BOD in Tigris River during study period
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This study’s results were higher than those stated 
by(24)found the range for BOD5 was ( 2.8 -14.5 mg/L ) 
on Euphrates revir at Al-Kaldia city and (25) found the 
range for BOD5 was ( 0.5 – 28 mg / l ) in Greater Zab 
river.As shown figure (3). 

In case of -, the highest value was 50 ± 4.5 mg/l 
in January at station2 , while the lowest value was 1.2 
±1.8 mg/l in January also at station 

The mean values of NO3 (9.1 mg /l ) for station 3 
are within the permissible limit 

for both Iraqi standards river water 1967 No.(25) 
and WHO standards drinking water (2004), which was 
50 mg/L . High nitrate level in during January due to 
sewage waste water from hospitals ,the rainfall and 
fertilizer runoff as well as bacterial activity which 
convert nitrite to nitrate and the decomposition of 
organic compounds (26).

The results of this study were higher than those 
observed (27) that found values ranging from 0.5 
-3.8 mg/l on Euphrates river at Ramadi city and (19) that 
found the values ranged between 3.1-47 mg/l in 
Euphrates river .

As shown (Table 1).The highest number of total 
bacterial count was recorded September 2019 at station 
2 which was 18000000 CFU/1ml, while the lowest 
number of total bacterial count was recorded in January 
2020 at station 1 which was 222 CFU/1ml. High number 
of TBC in the study was recorded during September and 
November months, that may be the consequence of the 
high level of suspended solids and nutrients in drainge 
water impacting aquatic microflora survival(28) .

The findings obtained in this study were higher than 
those from previous studies like (30) in Tigris river but 
less than (22) in Shatt Al Hilla river. 

Table 1- Minimum and maximum (First Line), mean and standard deviation (Second Line), for 
Bacteriological characteristics at study stations

Stations 
Parameters

 
Station 1

  
Station 2

 
Station 3

Total bacteria 
count cell/1ml

222-34000
12487±2508

1300-1800000
680278±68415

1300-98000
43066±15397

Total Coliform 
cell/100ml

61-5400
3543±2308

46000-170000
80666±30.8

920-35000
11133±3695

Faecal Coliform
cell/100ml

0-6300
2600±2181

10000-58000
29000±16.3

40-11000
3506±1449

Faeal Streptococcus
cell/100

18-2200 
1216±811

1800-9200
4700±2476 

0-4600
2485±2253 
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The term “coliform bacteria” refers to the bacterial 
species in the family Enterobacteriaceae genera such as 
Escherichia, Klebsiella, Enterobacter and Citrobacter 
that live in the intestines of warm-blooded vertebrates 
(mammals and birds) (31). Table1) shows the results of TC 
in this study ranged between (61- 170000 CFU/100ml). 
The minimum value of TC was recorded January 2020 at 
station1, while the maximum value of TC was recorded 
during August 2019 at station 2 .

Fecal coliform in this study ranged between (0 to 
58000 CFU/100ml), were the lowest value recorded 
at station 1 in January 2020 and the highest value was 
recorded at station 2 in the August (Table1). Easy of 
detection and survival in water longer than the pathogenic 
bacteria(33). This study coincided with previous studies 
of (8) in Al Graff river and (34) in Coastal Malaysia .

The results revealed lowest value of F.S was 
recorded in January 2020 at station 1 which was 18 
CFU/100ml, while the highest value of F.S was recorded 
in August 2019 at station 2 which was 9200 CFUl/100ml 
. As shown Table (1). The Fecal streptococcus is 
intestinal bacteria, FS have been used as indicators of 
fecal contamination in water because presence in the 
intestines of humans and animals, as well as its presence 
in the soil and on plants and some insects (35). 

These results were higher than study of (36) in Tigris 
river and ,(32) on Euphrates river in Nasiriyah city.

A ratio between faecal coliforms and faecal 
streptococci were used to indicate the origin of bacterial 
pollution in the surface and ground water If the ratio is 4 or 
greater that indicate the human source of pollution, ratio 
between 0.1-0.6 indicate the domestic animal source, 
wher as when the ratio is less than 0.1 that indicate the 
wild animal source of pollution. The results of current 
study indicate there is a mixed origin of fecal pollution 
in Euphrates river ,because the domestic and agricultural 
wastes are discharged to the river(37). According to 
WHO(38), the water Euphrates river contain a high level 
of bacterial pollution. 

Conclusions:-

There was an increase in the physical parameters , 
especially at the station located after the discharge point 
of the hospital; The BOD5 values affected clearly by 

excreta untreated wastewater because they decrease in 
stations that located before discharge points wastewater 
hospitals
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Abstract

The conducted study which included the study of a few selected races from canopy plants from the chemical 
perspective which included Apium graveolens L, Anethum graveolens L, Coriandrum sativum L, Petroselium 
crispum L, cyminum Cuminum L, Foeniculum vulgare L, Pimpinella anisum L, Daucus carrot L and Ammi 
majus L. The DNA was detected and extracted and Conducted molecular tests on the DNA using (SSR 
Simple Sequence Repeats) using the polymerization device (PCR) and electrophoresis process on Agarose 
Gel.

Five selected and specific prefixes were used which approved its effectiveness in giving multiple shapes 
(Polymorphic) among the studied plants of 95%, as packs were obtained from a total number of 14 out of 
53 different pack with an arithmetic average of 2.8 for each prefix. Cluster analysis and phylogenetic tree 
have shown that there is a genetic affinity between 0.84615-0.125 according to the two variables data (1-0) 
the genetic similarity using cluster analysis (UPGMA)has allowed to draw the portfolio diagram among 
the studied races, It can be said that the SSR Simple Sequence Repeats can be an effective technique for 
studying molecular characterization and can be used to separate the genetic relations in the plant world.

Key words: canopy plants (Apiaceae), multiple shapes, genetic study. 
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Introduction

Canopy plants (Apiaceae) is one of the largest plant 
groups which carries an economical importance which 
are used as spices like (cumin, fennel, coriander etc…) 
and vegetables like (celery, carrots, dill and parsley) and 
medical crop regardless of the taste and flavor that it 
adds to food, moreover its high oil content , antioxidants, 
minerals and vitamins that are important to our health, 
which makes it a potential treasure for neutral materials 
(1) and it contributes in peoples everyday life in an 
essential way like celery, parsley, cumin, anise, carrot 
and dill (2) and several more add to wild species.

 Uses of molecular markers in the evolution and 
past development of plant science, Initial evolutionary 
studies were completely dependent on geographical and 
morphological changes between organisms. Molecular 
markers are widely used nowadays (3) Molecular studies 
on phylogeny are largely based on chloroplast genome 
sequence data due to their simple and stable genetic nature 
making them ideal markers in evaluating plant strains (4) 

Assessment of genetic diversity. Recent developments 
in molecular markers and genome sequencing present 
a great opportunity to investigate genetic diversity in 
very large genetic material (5) Assessment of genetic 
diversity is very useful in studying plant evolution and 
comparative genomics, which helps to understand the 
structure of different populations (6) Genetic markers 
have been successfully applied in identifying genetic 
diversity and classifying genetic material (7).

Genetic mapping uses methods to locate a gene as 
well as to determine the distance between two genes. 

DOI Number: 10.37506/ijfmt.v14i4.11905
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Genetic mapping is the main area of research in which 
molecular markers are used today. The principle of 
genetic mapping is the chromosomal recombination 
during meiosis, which leads to the separation of genes. 
The markers located near the gene in question are known. 
On the same chromosome with linked markers (8).

Materials & Methods

Plant Material:

The vegetative leaves were taken from the plants 
at the age of 3-4 weeks from the growth phase in the 
afternoon period when the period of division of the cells 
is large, especially the healthy young leaves free from 
pathological, fungal and insect infections, then the leaves 
were taken to the stage of crushing with liquid nitrogen 
at a temperature (-169C) A ceramic mortar was used in 
which the leaves were placed, then liquid nitrogen was 
poured at a very low temperature in a certain amount, 
to crush the leaves with the hand in the ceramic mortar 
to break the walls of plant cells. Then the samples were 
preserved in freezing by marked boxes for molecular 
examination and DNA extraction tests(DNA)(9).

Deoxyribonucleic acid extraction (DNA): 

DNA extraction was performed from plant samples 
belonging to the studied Apiaceae family using 
Protocol(plant)Genomic DNA Mini Kit, The procedures 
mentioned in the DNA extraction protocol were 
followed and According to the instructions attached to 
the company producing extraction, The DNA is isolated 
from leaves free of pathological infections, and its 
quality is determined and detected in the acarose gel at 
a concentration of 1% containing ethidium bromide 0.5 
μg / ml, and the TBE x1 solution in the electrophoresis 
device under voltage (80-90 volts).

Simple Sequence Repeat( SSR Technique):

After isolating the DNA (DNA) from the papers of 
the genera of the studied paraglider family, the DNA is 
duplicated using (5) SSR primers Table (2) which shows 
the nucleotide sequence of the primers used in the study. 
The polymerase chain reaction (PCR) was performed 
so that the final size of the reaction is (20µl), the PCR 
reaction mixture was prepared using the (PerMIX) 
AccuPower® PCR kit equipped by the Korean company 
BIONEER, Table (1).

Table (1) reaction mix materials of (PCR)

No: PCR master mix (Volume)

1 DNA template 2 µl

2 Forward primer 1.5 µl

3 Revers primer 1.5 µl

4 PCR water(D .W) 15 µl

5 Total 20 µl

Table (2)Primers which used in the study(10).

Product size bpSequencePrimerNo

261
5- GCT CTG GAA ACG TGA ACT GGA -3Apium F1

5- TGG CCA ATG TCT TTC CGC AT -3Apium R

289

5- TTG TTT GGA CCC ACC ATT GC -3Petrosi F
2

5-CGA ATC ATC TCC CTG CAC CT -3Petrosi R
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230
5- GTT CGA GTA CCA GGC G -3Spia F

3
5- CTT CCC TTG ACC TTC CG -3 Spia R

234
5- CCA CAG CCA CAA CCA TTT C -3Cau F

4
5- CCA TCA ACC TCT AAC GCC -3Cau R

252
5- GTC GCT TCT TGA CTT CAG -3Cor F

5
5- CCA ACC TCA TAA CAC CTC AC -3Cor R

PCR Thermo cycler conditions:

Cont ... Table (2)Primers which used in the study(10).

The reaction is performed in a PCR machine 
according to the following program:

1 - Denaturation: an initial mutant of the DNA 
strings at a temperature of (95 ° C) for a period of (3) 
minutes and a number of cycles of (35), then a second 
mutant at a temperature of 95 ° C for 45 seconds to 
separate the DNA strings from each other.

2. Annealing: According to the coalescence 
temperature of each user (58-47) for 45 seconds.

3. Extension: the initial extension at a temperature 
of 72 degrees C for a period of 1 minute and the final 
expansion at a temperature of 72 degrees C for a period 
of (3-5) minutes. 

Results and Discussion

Polymorphism resulting from PCR-SSR technique:

When studying the genetic variation of the Apiaceae 
family genera, the technique of PCR-SSR was mainly 
relied upon by adopting five prefixes for all nine samples 
of the research paper used, and depending on those five 
prefixes, 14 packets or doubling distributed over all 
samples as they appeared during the electrophoresis 
process on gel-bands. For the nine samples approved 
in the thesis, 5 polymorphic prefixes were given, and 
the polymorphic percentage was 95%, Table (3). The 
number of packets for each initiator ranged between 
two packages as the least number of packages in the 
Petrosi initiator and (4) packages as the highest number 
with the initiator Spia with an average of 2.8 packages 
per initiator This study was consistent with what was 

indicated by (11).

The compatibility efficiency of the primers (primers) 
was almost similar to some extent. First, both the Petrosi 
and Cor initiator were less efficient, as their ratio 
appeared to be 14.28% for both, followed by the Apium 
and Cau efficiency of 21.42%, then the Spia initiator at 
28.57% showed the highest efficiency of All the prefixes 
in Table (3), and the discriminative ability of each primer 
was as follows: 15.38% for each of the Petrosi and Cor 
initiators, while the Apium, Spia and Cau prefixes gave a 
capacity of 23.07%, which is the highest among the five 
types of prefixes in Table (3), and from It is clear that the 
initiator Spia gave the highest percentage of efficiency 
than the rest of the other prefixes used in this thesis and 
this study came in line with other results and research (12), 
regarding the study of the Apiaceae family indicated that 
high efficiency and differential ability of the prefixes to 
obtain genetic markers for all species (13), indicating that 
the distance between them is equal or that the distance 
between them and the genetic proximity is determined 
from the embryonic structure by calculating the number 
of domains obtained and apparent in the electrophoresis 
process, that the number of shared beams is what 
determines The genetic proximity or distance between 
the genotypes, the greater the number of bundles, the 
less the genetic dimension, and vice versa, because the 
common bundles indicate a similarity in the genetic 
material that may show similarities in the phenotypic 
characteristics related to productivity, reproduction, 
resistance, diseases, etc. A number of bundles with 
each other is due to the presence of differences in the 
sequence of nucleotides in the genome of the genotypes. 
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Here, the importance of using different primers targeting 
several regions of the plant genome appears to show the 
difference that is found between the genotypes, which 
represents similarities in the phenotypic or anatomical 
characteristics and similarities in the environment (14), 
Photo capt software was used to calculate the molecular 
size to detect the bundles resulting from the PCR reactions 
and compare them to the size of the DNA Ladder (15). 
The SSR results that appeared in the gel were analyzed 
after converting the results. The characterization was 
based on numerical data by setting (1) when the beam 
was present and (0) when it was absent on the acarose 

gel. The genetic dimension factor between the samples 
was calculated using a factor of 72 s’Nie (16) according 
to the following equation:

Genetic Distance= 1-(  )

As: G. D. represents the genetic dimension, Nxy 
represents the number of packages shared between the x 
and y models that represent two samples, Nx represents 
the total number of packets in the sample x and Ny 
represents the total number of packets in the sample y. 

Table (3) shows the details of the SSR amplification for five primers of the Apiaceae family

Initiator name
The total 

number of 
packages

The number 
of varying 
packages

% For initiator 
plurality

% Of starter 
efficiency

% Of the initiator 
discriminating power

Apium 3 3 100 21.42857 23.07692

Petrosi 2 2 100 14.28571 15.38462

Spia 4 3 75 28.57143 23.07692

Cau 3 3 100 21.42857 23.07692

Cor 2 2 100 14.28571 15.38462

The summation 14 13 95

The Average 2.8 2.6

UPGMA cluster analysis of Apiaceae family samples resulting from the use of SSR technique:

Cluster analysis allows dividing the studied samples 
into groups, and the division of studied plant samples into 
groups of the degree of genetic affinity between them 
reflects that the factor that collects samples in one group 
originates from the original habitat of plants or can be 
traced back to the origin from which they originated and 

their lineage. Which was obtained with SSR technology 
and through it, a genetic kinship tree (Dendrogram) can 
be created that works to determine the degree of genetic 
kinship and draw the cluster analysis scheme according 
to the method of UPGMA (17), using the ready-made 
program NTSYS-pc (Numerical Taxonomy System) to 
obtain a tree Kinship or genetic dimension (Figure 1).
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(Figure 1) UPGMA cluster analysis of the studied samples using SSR technology (Celery, Dill, Coriander, 
Parsley, Cumin, Fennel, Anise, Carrots, Ammi). 

Dendritic analysis of the genera of the Apiaceae 
family based on the results of the PCR-SSR technique

The genetic dimension between the plant samples 
of the studied Apiaceae genera was estimated by using 
the Photo capt statistical program, depending on the 
ratio of genetic affi nity between the studied genera, as in 
Table (4). The results showed that the highest value of a 
genetic dimension of (0.846) was recorded between the 
two samples (coriander and Ammi), and the lowest value 
of a genetic dimension of (0.125) was recorded between 
the two samples (parsley and Fennel), that these samples 
were divided into two clusters, which included the fi rst 
cluster of samples (Ammi, Fennel, parsley, celery, dill, 
cumin) where it was found. The highest percentage of 
genetic similarity and affi nity between parsley and the 
Fennel was 87.5%, the percentage of genetic similarity 
between celery and the Ammi was 76.19%, while the 

percentage of similarity between celery and dill and 
cumin with dill was 71.42% and 60%, respectively, 
while The second cluster included the following genera 
(carrots, coriander, and anise). The degree of genetic 
affi nity between coriander and carrots was the degree 
of similarity between them: 66.67% and anise with 
coriander. As for anise and carrots, the percentage of 
kinship between them was 50% and 40% respectively, 
which is evident from the above The degree of kinship 
(each of them converges a genetic distance) was between 
parsley and the Fennel, and the lowest degree of kinship 
(each of them diverged from a hereditary distance) 
between coriander and Ammi, as the ratio was (15.38%), 
as each falls in a different group from the other within 
the same family The reason is due to the occurrence of 
genetic mutations or environmental factors, although the 
method of evaluating the genetic material was different 
(18). 

Table (4) the values of the molecular analysis of the genera of the Apiaceae family showing the genetic 
affi nity 

Ammi Carrot anise Fennel Cumin parsley coriander Dill Celery

Ammi 0
Carrot 0.71429 0
Anise 0.6 0.6 0
Fennel 0.36842 0.55556 0.6 0
Cumin 0.52941 0.42857 0.75 0.5 0
Parsley 0.2381 0.63636 0.66667 0.125 0.57143 0

Coriander 0.84615 0.33333 0.5 0.75 0.66667 0.8 0
Dill 0.52941 0.42857 0.5 0.33333 0.4 0.42857 0.66667 0

Celery 0.2381 0.63636 0.5 0.25 0.57143 0.22222 0.8 0.28571 0
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Conclusion

All the prefixes used gave multiplexed packages 
in the polymerase chain reaction. The prefixes used 
in this research proved their effectiveness in giving a 
morphological polymorphism among the genders of the 
studied Apiaceae family with a percentage of (95%), 
which supports the claim of the importance of relying 
on molecular indicators, especially SSR technology in 
determining kinship Genetic between plant species.
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The effect of Instant Feedback on Performance at the Digital 
Level on Discus Effectiveness
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Abstract

The problem of the research was that those in charge of the educational process try to achieve a high success 
rate and results by delivering the material to be taught, whether practical or theoretical, to students. In order 
to achieve this, they try to use various means of assistance, including the desired nutrition of all kinds. In 
arena and field games, the discus-throwing activity is one of the activities that are taught for the first stage 
in the Faculties of Physical Education and Sports Science and its results are determined by the technical 
performance of the throwing stages and measuring the distance of performance, and in order to achieve 
good learning and results in a faster time and to support and stabilize the learned response, the researcher 
decided to study the effect of one type of nutrition The feedback is immediate knowledge of performance 
results at the digital level in discus throwing activities, and the aim of the research was to identify the 
effect of immediate knowledge of performance results at the digital level on discus throwing activities. The 
researcher used the experimental method on (55) students from the first stage of the College of Education for 
Girls / Department of Physical Education And sports sciences at the University of Kufa for the 2019-2020 
academic season, ConclusionsImmediate knowledge of performance results provides the learner with a type 
of feedback that helps improve his performance.

Key words: immediate insight, discus throwing effectiveness

Introduction

Feedback is information available to the thrower 
that makes it possible to compare his actual performance 
with standard performance, and this information is either 
internal or subjective through his previous awareness of 
the correct performance or external by the teacher or any 
other audio or visual method, so the concept of feedback is 
related to a major problem in Learning is a problem of the 
learner’s assessment of his behaviour and performance(1), 
and feedback depends mainly on the Supernitec System, 
as well as the speed in providing the desired nutrition 
information helps to direct strengthening, while 
delaying the presentation of it may delay the learning 
speed(2). Since the effectiveness of discus throwing 
is one of the activities whose results are determined 
by the distance of performance, so the importance of 
conducting this research appears in studying the effect 
of immediate knowledge of performance results on the 
distance of discus when teaching female students of 
the first stage of the College of Education for Girls / 

Department of Physical Education and Sports Science, 
and the research problem was that those in the process 
They try to achieve a high success rate and results by 
delivering the material to be taught, whether practical or 
theoretical, to students. To achieve this, they try to use 
all kinds of aids, including the various types of nutrition. 
In the arena and field games, the discus-throwing 
activity is one of the activities that are taught for the first 
stage in the Faculties of Physical Education and Sports 
Sciences and its results are determined by the technical 
performance of the throwing stages and measuring the 
distance of performance, and to achieve good learning 
and results in a faster time and to support and stabilize 
the learned response(3), the researcher decided to study 
the effect of one type of nutrition The feedback is the 
immediate knowledge of performance results at the 
digital level in discus throwing activities. The research 
aimed to identify the effect of immediate knowledge of 
performance results at the digital level on disc throwing 
activities(4).

DOI Number: 10.37506/ijfmt.v14i4.11907
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Practical actions

The researcher used the experimental approach to 
suit the nature of the research problem on (55) female 
students from the first stage of the College of Education 
for Girls / Department of Physical Education and Sports 
Science at the University of Kufa for the academic 
season 2019-2020, after which (15) female students 

representing the control group and (15) representing 
the experimental group In a random manner, for the 
sake of homogeneity and parity of the research sample, 
age, height and weight tests were used using the T-test, 
whose results indicated the consistency of the research 
sample, as shown in Table (1).

Table (1): It shows the arithmetic mean, standard deviations, and the calculated and tabular (t) value for the 
homogeneity tests

Variables
experimental 

group control group
Calculated value 

(t) Indication level
mean Std. mean Std.

Age (years) 18.4 1.19 18.03 1.15 1.226
not significant

Height (cm) 158.5 4.59 156.69 5.02 1.437
not significant

Weight (kg) 60.14 4.89 56.82 6.41 1.482
not significant

Run (30) m (s) 6.51 1.26 6.03 1.54 1.297
not significant

Long jump of stability 
(cm) 152.3 20.77 146.46 16.4 1.192

not significant

The payment of a 
medicine ball (2 kg) 

(meter)
3.17 0.35 3.33 0.46 1.455

not significant

Below the significance level (0.05) and with a degree of freedom (58)

Research tools

§ Arab and foreign sources.

§ Tape measure.

§ Medical scale.

§ Medicine ball (2 kg).

§ tablets weight 1 kg, number 15

§ Stopwatch.

search procedures

The procedures of the educational experiment 
started for the period 4/12 - 30/12/2019 with two lessons 
per week as scheduled in the schedule and for two hours 
per lesson, as the number of educational units reached 
(8) and the same planned education stages were together 
for both experimental and controlling groups for discus 
throwing. The difference was that the experimental 
group was given immediate feedback by observing 
and knowing the student as a result of her performance 
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through the indicative measurements within the 
throwing sector that show the location of the disk falling 
to the ground and knowing the throwing distance which 
is announced directly to the student after the end of her 
throw, while the control group was withheld Immediate 
feedback, there are no indications on the ground and do 
not announce to them the results of their performance. 
Since all members of the sample are going through the 
process of teaching the discus throw for the first time, 
so the post-education measurement is considered the 
outcome of the performance, which is also the test in 
which the comparison between the experimental and 
control groups was made. In the first and second lessons, 

the research sample was given the technical stages of 
throwing the disc together for all the two groups, and 
in the third lesson and beyond, immediate feedback 
was given to the experimental group by announcing the 
performance result upon completion of the throwing and 
the student knew the throwing distance, as well as by 
watching the measurements indicated on the ground. In 
the eighth lesson, the final measurement was made for 
both groups(5).

Statistical means: The Statistical Package (spss) 
was used.

Results

Table (2): Shows the arithmetic mean, the standard deviations, the calculated and tabulated value (T) of the 
discus throw distance for the experimental and control groups.

Statistical means
The totals

the sample 
number mean Std. value (v) 

calculated sig level of 
significance

Experimental group 15 11.38 1.53

2.674 0.016
moral

Control group 15 9.03
1.62

Table (2) shows the results of the discus throw 
test for the experimental and control groups. The 
experimental group achieved an arithmetic mean of 
(11.38) meters with a standard deviation (1.53), while 
the mean for the control group reached (9.03) meters 
with a standard deviation (1.62). To find out the 
significant differences in the arithmetic meanings of the 
two groups, a test was used (T) whose results showed 
that there was a significant difference in favour of the 
experimental group, as the calculated value of (T) of 
(2.674) is a value less than (0.05) which indicates the 
presence of significant differences, this confirms the 
effect of the experimental variable, which is knowing the 
performance results of a distance Discus throwing as the 
immediate knowledge of the results helps the learner to 
correct his path if he erred and to continue in the correct 
response state(6), thus supporting the correct response 
a better distance. Thus(7), this study is consistent with 

the study of Muhammad Ibrahim, Camellia Hassan and 
Awatef Abdel-Hadi, which each study demonstrated the 
positive effect of feedback on the level of performance 
in gymnastics and exercises, and the researcher believes 
that the resulting progress in the performance distance 
of the experimental group is due to the continuous 
attempts of each student to achieve excellence by trying 
Improving the disc throw distance every time the student 
is performing, the stimulus is specific and knowing the 
results of the response reaches it immediately after 
the performance directly, and this is what Mahasin 
Ahmed confirmed that knowing the result enhances the 
response immediately and works on its appearance in the 
future(8), and thus fixation occurs and this is consistent 
with what Muhammad Mustafa said In that knowledge 
of the results and the feedback they provide is mainly 
related to a major problem in learning which is the 
problem of assessing the learner for his behavior and 
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performance(9), and since the conditions for learning the 
skill are related to the internal factors of the learner and 
others are external factors that provide the learner in the 
educational situation, the immediate knowledge of the 
results during the different stages of learning It works 
to promote correct responses as it provides the learner 
with a kind of feedback, which Skinner considers to be 
the first principle The basis for the learning process(10).

Conclusions

The immediate knowledge of the performance 
results provides the learner with a type of feedback that 
helps to improve his performance 
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Abstract

Identify the relationship between some anthropometric measurements and the explosive power of the upper 
and lower extremities of female students in rhythmic gymnastics. The research sample consisted of students 
from the University of Kufa / College of Physical Education and Sports Science where the research sample 
underwent field tests to measure the explosive power of the upper and lower extremities and after conducting 
statistical treatments and presenting the results and analyzing and discussing the researcher reached To a set 
of conclusions, including there is an inverse correlation between age and the explosive force of the upper 
and lower extremities, and there is a direct correlation between body length and the explosive force of the 
upper and lower extremities.

Key words: anthropometric measurements, explosive force of the upper and lower extremities, rhythmic 
gymnastics

Introduction

Rhythmic gymnastics is one of the sporting 
activities that depend mainly on different sciences such 
as biomechanics, training science and other sciences. It 
also has special physical requirements that distinguish it 
from other games and these requirements are reflected 
in the physical specifications that must be met by those 
who practice them, which are the basis for the use of 
motor characteristics. It gives a greater opportunity to 
absorb the skills of the game and its arts. Here, asserts,(1) 
“It has been demonstrated in various sports that there 
is a relationship between bodybuilding characteristics 
such as height, weight, length of the limbs and between 
the high athletic level and that each game has certain 
physical characteristics that must be observed when 
athletes choose games. And the various activities, 
“and Muhammad Subhi Hassanein points out that,” (2)

as for the sports field, it has been proven that physical 
measurements are related to many motor abilities and 
excel in various activities(3). Also, Kurton has proven 
that athletes in some games are distinguished from their 
peers in many physical measures such as the length of the 
trunk,(4) the width of the shoulders, the narrowing of the 

pelvis, and others. Qassem Hassan Hussein also stresses 
that “the characteristics of sports require attributes that 
are appropriate to games and related to the signs of for 
bodybuilding, such as body height, body weight,(5) and 
the relationship between arms, legs, body, etc(6).

From the foregoing, the importance of the research 
lies in knowing the relationship between some physical 
measurements and the explosive strength of the upper 
and lower sides of the rhythmic gymnastics students, and 
the research problem was that the rhythmic gymnastics 
game is a distinctive game from the organized games 
that contains a set of motor skills subject to a special law 
that defines the methods of practicing it and determines 
the number Team players, and through the experience of 
the field researcher being a player, trained and teaching 
at the same time, and through the many field view of the 
training of students and different teams it was found not 
to set the correct foundations for the selection of male 
and female students according to the anthropometric 
measurements and special physical abilities so this is 
important in the correct choice and keeping pace with 
the progress of the game Accordingly, the researcher 
decided to delve into the current study to demonstrate its 

DOI Number:10.37506/ijfmt.v14i4.11908
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importance due to its positive impact on the progression 
of the level of the player and the achievement of the 
teams advanced results, and the objectives of the research 
were to identify some anthropometric measurements of 
the students under study, measure the explosive strength 
of the upper and lower extremities of the students 
under study, and identify Relationship between some 
anthropometric measurements and explosive force For 
the upper and lower extremities of students under study

Practical measures:

The descriptive method was used in the survey 
method, due to its relevance and the nature of the 
research on the students of the University of Kufa / 
College of Physical Education and Sports Science, the 
third stage of (23) students. 

Search procedures:

First: the measurements used:

For each of the students, the following measurements 
and tests were conducted (age - length-weight - shoulder-
width - arm length - leg length - palm length - the vertical 
bounce of stability - Wide bounce of stability - throw a 
medical ball weighing 2 kg for the maximum distance. 

Second: The tests used:

1 - Vertical Jump Test of Stability (the test goal 
is to measure the explosive force of the two legs, the 
test measurement method: the distance from the mark 
marked with the height of the arms high is calculated 
“from the standing position to the specified point from 

the highest vertical vault possible)

2 - Wide jump grip test (test objective: measure the 
explosive strength of the leg muscles, test measurement 
method: the best distance is calculated for the three 
attempts)

3 - Throw a medical ball weighing 2 kg to the 
maximum distance (test objective: measuring the 
explosive strength of the arms, the test measurement 
method: the distance is calculated for the best attempt)

The scientific basis for the tests

Statistical methods were used to evaluate the tests 
in terms of honesty, consistency and objectivity, and the 
following appeared:

1. Vertical Jump Test of Stability: Stability 
Coefficient (0,85) for Self-Validity (0,81).

2. The wide jump stability test: reliability coefficient 
(0,7), validity (0,8).

3. The medical ball throw test weighing 2 kg for 
the maximum distance: reliability coefficient (0.94), 
honesty (0.96).

Statistical means: SPSS was used

Results

Through statistical analysis and Table (1) we 
observe the values   of the arithmetic mean and the 
standard deviations of the research measurements 

Table (1): Shows the mean of the mean and the standard deviations for research measurements

Variables Age Length the 
weight

Shoulder 
width

Arm 
length

Leg 
length

Palm 
length

The 
vertical 

jump from 
constancy

The 
broad 
jump 
from 

stability

Throwing 
a medical 

ball

mean 20year
158 cm

63
kg

39.5 cm 70 cm 75.2 cm 16.3 cm 41.2
cm

2.30m
10.5
M

standard 
deviation 3.6 0.12 6.7 2.6 3.3 3.7 1.2 8.8 0.16 1.8
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Through the statistical analysis of Table (2), we note that there is a statistically significant correlation relationship 
between the chosen physical measurements and the explosive strength of the upper and lower extremities of the 
sample under study. My agency:

Table (2):Shows the correlation coefficients between the explosive strength of the legs and arms, and some 
selected measurements (N-19).

Explosive force
Measurements

Vertical jump for the legs
Wide jump for the legs Throwing a medicine ball for 

the arms

Correlation 
coefficient Significance Correlation 

coefficient Significance Correlation 
coefficient Significance

age
- 0.3 non-significant -0.3 non-significant -0.5 non-significant

 length 0.3 non-significant 0.2 non-significant
0.2 

non-significant

weight
- 0.01 non-significant -0.1 non-significant 0.4 non-significant

shoulder width 0.2 non-significant 0.2 non-significant 0.4 non-significant

arm length 0.35 non-significant 0.33 non-significant 0.3 non-significant

man height 0.4 non-significant 0.53 significant 0.43 non-significant

Length of palm
0.1 non-significant -0.2 non-significant 0.2 non-significant

The international value at the significance level (5%) equals (0.47) 

1- An inverse correlation between:

A - Age and the ability of the upper and lower 
extremities as their ability decreases with increasing age 
and this appears clear “in Table (2) and this is consistent 
with the Burley and Helen study in 1961, which 
concluded that the relationship between the previous 
variables decreases and each of the age (3, 910)

B - Weight and the capacity of the lower limbs, that 
is, the capacity of the lower limbs decreases with the 
increase in weight, as the weight of the body plays an 
“important”(7) role in many different games and activities, 
including rhythmic gymnastics, and this is confirmed by 
Hara (33,15) and from studies that prove the impact of 
the explosive force of the lower limbs By weight, which 
is consistent with our findings from what Muhammad 

Sobhi Hassanein mentioned, “A study conducted in 
1967 at the University of Louisiana, in the United States 
of America, to identify the effect of changes in weight” 
(increase or decrease) on the results of individuals in the 
vertical jump test of stability. Among the most important 
results of this study is the results of individuals in testing 
explosive power when reducing body weight. ”(8) 

2 - A positive correlation between:

* Body length

* Arm length, upper and lower limb capacity

* Leg length

* Shoulder width and upper limb capacity
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* the weight

That is, the capacity of the upper and lower limbs 
increases with increasing height, the trait that he stressed 
the necessity of availability for many, including Harrah, 
by saying, “The length is a characteristic that plays a” 
significant “role in many games, including rhythmic 
gymnastics (15,33). This man agrees with the role of the 
limbs in sports, which Harra affirmed by saying that “the 
muscles (limbs) play a major” role “in sports and that this 
aspect is preferred, especially from biomechanics,” as it 
indicates in the same source that the players “throughout 
Stature and people with graceful bodies are the most 
appropriate form of “rhythmic immobility,” as well as 
there is a convergence in what has been reached and 
what was stated in the study of Start and others in 1966 
in that “there is a statistical indication of the correlation 
between the lengths of the lower limb and the explosive 
force(9).” The upper limbs increase with increasing 
weight (although increasing weight affects the ability 
of the two men as we explained earlier), meaning that 
weight plays a role in increasing the capacity of the arms.

Finally, “there is a relationship between weight 
and length that affects the explosive force, and this is 
what Muhammad Subhi Hassanein confirmed from Sar 
Jannat,” he said, “The explosive force is affected by 
weight and length.(10)” 

Conclusions

There is a statistically significant correlation 
relationship between some selected body measurements 
and the explosive strength of the upper and lower 
extremities of the sample. My agency:

1- An inverse correlation between:

* Age and explosive strength of the upper and lower 
extremities.

* Weight and explosive strength of the lower 
extremities.

2- A direct correlation between:

* Body length, arm length, and leg length with the 
explosive force for the upper and lower extremities.

* Shoulder width and weight with explosive power 
to the upper extremities.
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Abstract

In view of the great importance of this virus and the major health problems it causes that may reach death 
and the importance of early diagnosis of this virus, which works to reduce deaths, this study came for the 
early diagnosis of this virus, as we relied on biochemical and blood methods for the speed of diagnosis and 
the low cost compared to the rest of the tests Where many tests were tested, including ferritin, LDH, and 
Di dimer, where there was a significant increase in the concentration of these tests compared to the control. 
No significant differences were observed between men and women. As for the hematological tests, which 
included WBC count, Neutrophiles, Lymphocytes. There is a significant decrease in the number of white 
blood cells and lymphocytes in comparison with the control. We conclude through the study that infection 
with Corona virus increases many biochemical and hematological variables, including a significant increase 
in ferritin, a significant increase in LDH and Di dimer, in addition to a decrease in the total number of white 
and lymphocytes

Keywords: Toxicity; Corona virus, biochemical behaviors; hematological behavior; Health.

Introduction

Coronaviruses are a crew of viruses that can 
reason ailments such as the frequent cold, extreme 
acute respiratory syndrome (SARS), and Middle 
East respiratory syndrome (MERS).(1,2) A new kind 
of coronavirus used to be determined after it used to 
be recognized as a reason of the unfold of a disorder 
that commenced in China in 2019. (3,4)The severity 
of COVID 19 signs and symptoms can vary from 
very moderate to severe. Some human beings may 
additionally improve solely a few symptoms, and some 
human beings may additionally no longer have any 
signs at all. Some humans can also trip a worsening of 
symptoms, such as worsening shortness of breath and 
worsening pneumonia, about a week after signs and 
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symptoms begin. (5,6) Older humans are at a greater 
hazard of creating extreme COVID-19 symptoms, and 
that chance will increase as a individual get older. People 
with present continual scientific stipulations might also 
be greater probably to have extreme symptoms. An 
instance of a serious fitness situation that will increase 
your chance of growing extreme COVID-19. (7,8,9) The 
virus seems to unfold effortlessly between people, and 
scientists will proceed to find out extra about how it 
spreads. Data confirmed that it is unfold from man or 
woman to individual thru shut contact (within 6 feet, or 
two meters). The virus is unfold via respiratory droplets 
launched when an contaminated character coughs, 
sneezes, or speaks. This spray can be inhaled or bought 
into the mouth or nostril of any one close. (10) Although 
the signs of most human beings with Covid-19 vary 
from slight to moderate, the ailment can reason extreme 
clinical problems and lead to dying for some people. 
Older adults or these with current underlying clinical 
stipulations are extra probable to boost a serious case 
of COVID-19. (11) If you have a persistent circumstance 
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and are at improved threat of creating extreme signs if 
you contract the infection, speak to your physician about 
extra approaches to shield yourself. (12) 

Lab. Analysis 

60 blood samples were collected from people 
suspected of being infected with the Coronavirus, divided 
into 30 samples from men and 30 samples from women, 
30 samples were for people who were not infected with 
his control, and the tests were conducted. 

Biochemical test 

Biochemical assays included screening for ferritin, 
LDH, Di-dimer and Covid 19 IgM , IgG concentration. 
(13) 

Hematological test 

Hematological test included screening for WBC 
count ,Lymphocyte and Neutrophils by CBC Apparatus.

(14) 

Result and Discussion 

Table 1 Diagnosing corona virus using biochemical test 

Descriptive Statistics

Dependent Variable: concentration 

gender biochemical test Mean Std. Deviation N

male

ferritine 490.00 39.441 10

LDH 609.00 51.951 10

Di dimer 726.00 62.218 10

Total 608.33 110.112 30

femal

ferritine 425.00 26.352 10

LDH 524.00 39.215 10

Di dimer 607.00 40.014 10

Total 518.67 83.159 30

control

ferritine 135.00 14.337 10

LDH 135.00 14.337 10

Di dimer 135.00 14.337 10

Total 135.00 13.834 30

Total

ferritine 350.00 159.374 30

LDH 422.67 213.136 30

Di dimer 489.33 262.953 30

Total 420.67 221.094 90
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Table 1 shows the diagnosis of Corona virus using 
biochemical methods. There was a significant increase 
in the concentration of ferritin, LDH, and Di-dimer, 
where the concentration of ferritin was 490 for men, 425 
for women, compared to the control, 135, meaning there 
were significant differences between treatments and 
control, and LDH was 609 for men and 525. For women 

compared to control 135, meaning there are significant 
differences between treatments and control, as well as 
for Di-dimer, the concentration was 726 for men and 607 
for women compared to control 135, meaning there are 
significant differences between transactions and control, 
there are no significant differences between men and 
women, but women were better compared to men 

Table 2 ANOVA table for Diagnosing corona virus using biochemical test 

Tests of Between-Subjects Effects

Dependent Variable: concentration 

Source Type III Sum of 
Squares df Mean Square F Sig.

Corrected Model 4237380.000a 8 529672.500 379.073 .000

Intercept 15926440.000 1 15926440.000 11398.141 .000

gender 3792846.667 2 1896423.333 1357.221 .000

test 291386.667 2 145693.333 104.269 .000

gender * test 153146.667 4 38286.667 27.401 .000

Error 113180.000 81 1397.284

Total 20277000.000 90

Corrected Total 4350560.000 89

a. R Squared = .974 (Adjusted R Squared = .971)

Table 2 shows the analysis of variance. There are significant differences between all treatments compared to 
control, and there are no significant differences between men and women in all tests.
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Figure 1 Diagnosing corona virus using biochemical test 

Table 3 Diagnosing corona virus using Hematological test 

Descriptive Statistics

Dependent Variable: concentration 

gender hematological Mean Std. Deviation N

male

WBC count 4420.00 225.093 10

Neutrophilis 1840.00 107.497 10

Lymophocyte 760.00 84.327 10

Total 2340.00 1568.571 30

femal

WBC count 4420.00 225.093 10

Neutrophilis 1840.00 107.497 10

Lymophocyte 760.00 84.327 10

Total 2340.00 1568.571 30

control

WBC count 7630.00 2488.217 10

Neutrophilis 3300.00 483.046 10

Lymophocyte 1750.00 97.183 10

Total 4226.67 2898.624 30

Total

WBC count 5490.00 2078.851 30

Neutrophilis 2326.67 754.725 30

Lymophocyte 1090.00 482.343 30

Total 2968.89 2267.387 90
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Table 3 illustrates the use of blood tests in the 
diagnosis of Corona virus, which included the total white 
blood cell count, the differential count of neutrophil 
and neutrophil white cells. It was observed through 
the table. In men and men 4420 compared with control 

7630, as well as for lymphocyte white blood cells, 
where the number reached 670 compared with control 
1750, meaning there are significant differences between 
the treatments and control, and there are no significant 
differences between men and women. 

Table 4 ANOVA table for Diagnosing corona virus using Hematological test 

Tests of Between-Subjects Effects

Dependent Variable: concentration 

Source Type III Sum of 
Squares df Mean Square F Sig.

Corrected Model 398398888.900a 8 49799861.110 68.191 .000

Intercept 793287111.100 1 793287111.100 1086.254 .000

gender 71190222.220 2 35595111.110 48.741 .000

test 308960222.200 2 154480111.100 211.531 .000

gender * test 18248444.440 4 4562111.111 6.247 .000

Error 59154000.000 81 730296.296

Total 1250840000.000 90

Corrected Total 457552888.900 89

a. R Squared = .871 (Adjusted R Squared = .858)

Table 4, analysis of variance table, it was noticed that there were significant differences in the two blood cells 
and lymphocytes in the subjects compared with the control.
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Figure 2 for Diagnosing corona virus using Hematological test 

Consultation 

We conclude through the study that infection 
with Corona virus increases many biochemical and 
hematological variables, including a significant increase 
in ferritin , a significant increase in LDH and Di dimer, 
in addition to a decrease in the total number of white and 
lymphocytes. 
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Abstract

Objectives: To investigate the activity of salivary α-amylase (SA) in subject affected by periodontitis alone 
or associated with peptic ulcer disease (PUD) with or without smoking. 

Methods: The study population was divided into control group (C), study groups; periodontitis (G1), 
periodontitis+ PUD+ smokers (G2), periodontitis+ PUD+ nonsmoker (G3). The clinical periodontal 
parameters including plaque index (PI), gingival index (GI), probing pocket depth (PPD), and clinical 
attachment level (CAL) were recorded. In addition, unstimulated whole saliva was collected from these 
patients for analysis of SA level.

Results: Analysis showed that PI and GI showed significant difference among study groups versus controls. 
G2 exhibited significantly higher PPD and CAL as compared with G1 but not with G3. For SA activity, G2 
and G3 showed significantly higher activity as compared with C and G1 groups. Yet, no significant difference 
was seen between C and G1 and between G2 and G3. Activity of SA was positively and significantly (P< 
0.05) correlated with increasing PPD in all study groups and with CAL measurements of G2 only.

Conclusions: The results suggested that SA could be used as a marker for the diagnosis of PUD in subjects 
affected by periodontitis with or without smoking.

Keywords: periodontitis, diagnosis of PUD ; peptic ulcer, alpha-Amylases, toxicity; 

Introduction

Traditionally, diagnosis of periodontal diseases 
(PD) is performed clinically together with radiographic 
assessment, which often associated with possibility 
of errors in measurements. Alteration in the level of 
different markers in the oral fluids during the course of 
PD may represent a valuable diagnostic tool to assess the 
severity and susceptible individuals[1].

Saliva contains range of proteins, actively involved in 
the innate immune response, including salivary amylase, 
lysozyme, cystatins, and mucins[2]. These molecules form 
a dynamic defensive network by synergistic/cumulative 
effects contributing to immune system activation/
modulation[2, 3]. Among these proteins, salivary 
α-amylase, well-known for its inhibitory activity against 

range of microorganisms and significantly increased 
during periodontitis[1]. Smoking is a well-documented 
risk factor that negatively influencing the periodontal 
health by impairing immune response associated with 
increased severity of PD[4]. Previous studies suggested 
that smoking inhibits salivary amylase by the interaction 
of one of the smoking product, unsaturated aldehydes, 
with -SH group of the enzyme molecule[5]. 

PD were suggested to be related to different 
systemic diseases affecting the human body. Peptic 
ulcer disease (PUD) which is a condition affecting the 
integrity of gastrointestinal system. The etiology of PUD 
is mainly attributed to Gram-negative Helicobacter 
pylori (H. pylori)[6]. Interestingly, dental biofilm could 
be a reservoir for this bacterium from which infection of 
stomach may occur[7]. Intense plaque control measures 
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were associated with less recurrence of PUD[7]. Further 
support was obtained from other studies that indicated a 
potential relationship of PD with PUD[8]. Comparison of 
salivary enzymes between healthy subjects and patients 
with PUD showed that the latter group was associated 
with higher α-amylase activity compared to the 
control[9]. One of major risk factors for PUD is smoking 
which not only induce ulceration and increase acidity of 
the stomach but it was suggested as a predisposing factor 
for H. pylori gastric ulceration[10]. 

The aim of this cross-sectional study was to evaluate 
the activity of salivary α-amylase (SA) in subject with 
periodontitis alone or associated with PUD and/or 
cigarette smoking habit. In addition, correlation of 
amylase activity was determined in relation to range of 
clinical periodontal parameters.

Methods

Study design

This was a prospective cross-sectional study which 
was conducted in College of Dentistry, University of 
Baghdad. The study was started at Feb to Jun 2019 after 
obtaining approval from ethics committee in the college 
in accordance with Tokyo and Helsinki declaration for 
humans. 

Subjects included in this study were randomly 
recruited from patients attending the Department of 
Periodontics. For patient affected with periodontitis, 
history was taken for each patient to record the age, 
cigarette smoking status, medical history. Diagnosis 
whether they currently having PUD or not was based on 
self-reporting by the patients or via the drugs they are 
taken. Subjects with healthy periodontium, nonsmoker, 
and not suffering from PUD were designated as control 
(C) group and were included mainly to obtain baseline 
data for the normal activity level of salivary α–amylase. 
Other patients (study groups), were divided into: G1 
patients with periodontitis, no PUD and nonsmokers, 
G2 included patients with periodontitis, PUD, and 
smokers, and G3 patients with periodontitis, PUD 
and nonsmokers. The exclusion criteria were females, 
other systemic conditions, use of mouthwashes, under 
chemotherapy, radiation therapy, or medications that 
cause xerostomia. The aim and flow of the study were 
explained for the participants, who signed a consent 

form prior to the study.

Clinical parameters and examiners’ calibrations 

Periodontitis was defined as the presence of teeth 
with probing pocket depth (PPD) ≥4mm with clinical 
attachment loss, this made according to the international 
classification system for PD[11]. The clinical periodontal 
parameters which include plaque index (PI)[12], gingival 
index (GI)[13], bleeding on probing (BOP), PPD and 
clinical attachment level (CAL) were recorded for each 
patient. Measurements were made at four sites per tooth 
using William’s periodontal probe. Before starting the 
study, inter- and intra-examiner calibration sessions 
were conducted among the clinicians. The readings 
among them were considered consistent when weighed 
κ values were ≥ 0.7 at 95% confidence interval was 
reached for each index. 

Saliva collection and α-amylase activity 
determination

Unstimulated whole saliva was collected for 
analysis, before that the patient was instructed to rinse 
his mouth several times by water and then wait for (1-
2min) for water clearance. After collecting the sample, 
it was centrifuged at (4000rpm) for (10min), then the 
samples were frozen at (-20oC) until α–amylase analysis 
was done. Salivary α–amylase analysis done by using 
α–amylase liquicolor (colorimetric test for α–amylase) 
(Demeditec Diagnostics GmbH, Kiel, Germany) 
following manufacturer’s instructions manual.

Statistical Analysis

Descriptive analysis was performed in the form of 
means, standard deviation (SD). Since the data were 
normally distributed then inferential statistics was 
conducted by using one-way ANOVA test and Tukey’s 
test. Correlation coefficient (r) for α-amylase activity 
with clinical parameters was calculated by using Pearson 
correlation test. Significant level was considered at 
p<0.05.

Results

Recruitment of patients was illustrated in Figure 
1. Demographic characteristics and distribution of the 
patients were shown in Table 1, while clinical parameters 
were summarized in table 2. 
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Figure 1 Flow diagram of the study

Table 1: Characteristics of the study population

Age range 29-73

Average age (mean± SD) 51.1± 11.4

Groups¶ N (%)

Control

C 20 (100)

Study

G1 478 (69.1)

G2 82 (11.8)

G3 132 (19.1)

Total 692 (100)

¶ C1: control group, nonsmokers and no peptic ulcer, G1: periodontitis, no PUD and nonsmokers, G2: 
periodontitis, PUD and smokers, G3: periodontitis, PUD and nonsmokers
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Table 2: Clinical parameters of all groups

Mean± SD

Groups PI GI PPD CAL

C 0.53± 0.36 0.79± 0.41

G1 2.08± 0.53 2.04± 0.72 4.73± 0.96 4.72± 1.33

G2 2.28± 0.55 2.27± 0.53 6.31± 1.58 5.91± 1.42

G3 2.48± 0.37 2.36± 0.47 5.27± 1.53 5.70± 1.33

Analysis showed that PI and GI did not show any significant difference among the groups. G2 patients exhibited 
significantly deeper PPD as compared to G1 but not with G3. The same pattern was observed in association with 
CAL measurements in which significant difference was observed between G2 and G1 only (Table 3). 

Table 3: Comparison of clinical parameters among all groups

Comparisons
p value*

PI GI PPD CAL

C vs G1 S S

C vs G2 S S

C vs G3 S S

G1 vs G2 NS NS NS NS

G1 vs G3 NS NS S S

G2 vs G3 NS NS NS NS

* p value<0.05 by ANOVA test, S= significant, NS= non-significant

For SA activity, G2 and G3 showed significantly 
higher activity as compared with C group and G1. 
However, no significant difference was seen between C 
and G1. No significant difference was shown between G2 
and G3 (Table 4). Activity of salivary amylase enzyme 
was significantly and positively correlated with PI in G2 

and G3 groups only. While PPD was significantly and 
positively related to the enzyme activity in all groups 
which showed moderate-strong correlation. However, 
only CAL in G2 group was significantly increased with 
increased activity of SA (Table 5).
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Table 4: Comparison of salivary α-amylase activity 
among all groups 

Groups
α-amylase ± SD

Comparison
U/I§

C 39.14± 27.03 C vs G1

G1 72.43± 31.80 C vs G2*

G2 154.1± 29.60 C vs G3*

G3 121.8± 55.50 G1 vs G2*

G1 vs G3*

G2 vs G3

§ Activity of α-amylase (ΔA/min)

* Significant at p<0.05 by ANOVA test 

Table 5: Relation of α-amylase activity with 
clinical parameters in all groups

Groups PI GI PPD CAL

C 0.280 0.119

G1 0.414 0.417 0.644* 0.331

G2 0.606* 0.249 0.508* 0.567*

G3 0.777* 0.183 0.726* 0.448

* Significant correlation at p<0.05 by using Pearson 
test

Discussion

Salivary amylase is a calcium containing 
metalloenzyme responsible for initial cleavage of 
α-glycosidic bonding of glucose-polymers such as 
starch, glycogen and dextrin[14]. Salivary proteins play 
important role in the innate immune response to PD[2]. 
Interestingly, presence of α-amylase was detected in the 
acquired pellicle suggesting a role in the adhesion of 
primary colonizers to tooth surface and it may supply 
these microorganisms with the needed glucose due its 

digestive action[15]. 

PUD could be developed due to several risk factors 
such as H. pylori infection, smoking and alcohol 
consumption. Recent studies have shown that the H. 
pylori which is associated with chronic gastritis, peptic 
ulcer, and gastric malignancies, is also present in the 
dental plaque biofilm[16]. Literatures have suggested 
a positive association between peptic ulceration and 
periodontal pathogens. Results from meta-analysis 
have shown that combining periodontal therapy with 
anti-H. pylori medications have a positive impact on the 
prognosis of PUD[17]. 

In this study, analysis of clinical parameters showed 
that PI and GI did not show any significant difference 
among the study groups. Both smoker and nonsmoker 
patients with peptic ulcer exhibited significantly deeper 
periodontal pocket as compared to nonsmoker and 
no PUD patients. This agrees with other study which 
indicated that subjects with deeper pockets and alveolar 
bone loss were more prone to develop PUD independent 
from other risk factor[18]. Further, number of missing 
teeth due to PD was reported to be significantly 
increased in association with increased prevalence of 
gastric ulcer[19]. Nevertheless, results from another 
matched case-control study did not show presence of 
such association between the two conditions[8]. This 
conflict could be due to that subjects in both control and 
study groups in the latter study were infected with H. 
pylori. Also, a study conducted by Khader et al. (2003) 
did not show any significant association between PUD 
and increased PPD; however, significant association was 
observed in relation to CAL[20], which agree with results 
of the current survey that showed same results in regard 
to CAL measurements.

SA activity in this study was significantly 
upregulated in patients with periodontitis affected by 
PUD as compared to healthy controls or those affected 
by periodontitis only. This agrees with previous study 
which showed significant increase in SA concentration 
in association with periodontitis patients as compared 
to healthy individuals[21]. Increased secretion of SA and 
other acinar proteins of glandular origin was attributed 
to defensive response of salivary glands to increased 
population of periodontitis-associated bacteria[22]. In 
addition, adherence and biofilm formation of Gram-
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negative bacteria was shown to be disrupted by amylase 
activity by its affinity to binding to the major virulence 
factor, lipopolysaccharide[23]. Henskens and co-authors 
have proposed that upregulation in the level of salivary 
proteins during periodontitis could be due to increased 
leakage of plasma proteins into saliva in response to 
inflammation[24]. Activity of SA is negatively affected 
by smoking which is associated with increased reactive 
nitrogen species that interact with -SH active sites of the 
enzyme[25;26]. However, no significant difference was 
observed in the amylase activity between G2 and G3 in 
our study. This may suggest that the stimulatory effect 
of periodontal pathogens overwhelmed the inhibitory 
effect of smoking product on the enzyme activity. 
Further support for the role of α-amylase activity during 
the course of PD was observed in the positive correlation 
between the enzyme and the increase of PPD in all 
patients affected with periodontitis, while this relation 
was also shown in association with CAL in smoker 
patients affected with peptic ulcer. Previous study has 
indicated a potential role of SA in enhancing adhesion 
of the primary colonizers to the acquired pellicle[15]. 
Interestingly, score of PI showed positive relation with 
increased activity of α-amylase in periodontitis patients 
suffering from peptic ulcer whether smoking or not. 

There are limitations to this study such as data about 
H. pylori infection and NSAID use were not available in 
this study. In addition, frequency and duration of smoking 
were not detected which need to be further investigated 
in relation to the activity of salivary enzymes activity.

Conclusions

Within limits, results from our study indicated higher 
activity of SA in patients with periodontitis together with 
peptic ulcer and this activity increased in association with 
smoking. This suggests that periodontitis with smoking 
act synergistically as risk factors for development of 
PUD. In addition, increased activity of this enzyme could 
enhance dental plaque accumulation and increased PPD. 
Thus, SA in smoker patients affected by periodontitis 
could be used as predictive and prognostic tool for PUD. 
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Abstract

 Scientific gain after treating about 100lab rats with heroin of several doses to examine the quantitative 
physical, clinical chemistry and histopathological tests. Accompanied bymodern statistical analysis, the 
results explain an obvious differentiation (p<0.05) for urine creatinine, serum creatinine, creatinine clearance, 
24-hour proteinuria, protein/creatinine ratio and urea; at the same time as other parameters showed slight and 
concealed splendour achievements results recorded ups or downs reported below for Weight, food intake, 
water intake and urine volume. 

Judgment based on reasoning were proving the negative effects of heroin on the kidneys of the lab rats 
successes an acute damages on the histopathological levels. 

Keywords: Histophysiology, Heroin, Laboratory rats, Kidney’s damaging. 

Introduction

Heroin (or smack, horse, hell dust, and big H)
considered as an opioid compound gained from native 
material extracted from the seed of different opium poppy 
plants, that is morphine. Many countries planted heroin 
like Colombia, Afghanistan and Mexico. Heroin was be 
brown or white whey, or as black sticky/tarmaterial(1).

Heroin reacts with the brain swiftly through binding 
special receptors on the cells of many areas those 
encompassed in emotions of pleasure, pain, sleeping, 
ruling heart beatsandrespiration(2). 

Misuse of some opioid pain pharmaceutics such as 
Vicodin® and OxyContin®looked to have belongings 
like that of heroin to an extents switches to using this 
drug in an estimated levels of 50 to 80 percent(3,4).Recent 
scientific researches suggests that heroin is oftentimes 
the top opioid used by one-third people whom recorded 
heroin as the premium opioid they were employed 
frequently to be passionate(5).

Aimof this project is to explain the alternative 
hypothesis for the correlation of heroin to the cases of 
acute kidney damage. 

Materials and Methods

100 rat of lab model Rattusnorvegicusdomestica 
type Sprague-Dawley were beenbought from Hilltop 
lab animals, Inc. California. Those cabinet formed of 
50 males vs 50 females. Body weight of animals was 
measured.

Heroin extracted in I.R. of Iran and it was injected 
via Intra-Peritoneal (IP) manner. Later animals were put 
in five bands:

1- Standard (n=20) were put in standard cage 
conditions.

2- Control (n=20) did not driven anyheroin 
transaction, just given 250 μL physiological saline 
periodically.

3- Test one (n=20) driven by physiological 
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saline and citric acid injected in a term of 33 days 
with the following order: from day 1-3 injection 
applied 3 times per day; in the first one given a dosage 
of 200μLphysiological saline plus 0.5μLcitric acid; 
250μLphysiological saline plus 0.55μLcitric acid in the 
next day and 300μLphysiological saline plus 0.6μLcitric 
acid by the end day. The last transaction was then shot 
twice daily for the remains30 daysinterm.

4- Test two (n=20) driven by physiological saline, 
citric acid (solvent) and heroin injected in a term of 33 
days with the following order: from day 1-3 transaction 
of 60mg kg-1 dosage for independency to heroin(6) to 
make an injection of 1.15 mL physiological saline, 1.15 
mg heroin and 0.003 mL citric acid. Solution was dosage 
3 times per day; in the first one was 165μL in the next 
day, 195μL in the later225μL The last transaction was 
then shot twice daily for the remains 30 days in term. 
(heroin dosage of thistestband was 5 mg kg-1). 

5- Test three (n=20) transaction done through 
physiological saline, heroin and acetic acid by shot with 
dosage of 5 mg mL-1in a term of 33 days. In this band 
the order of dosing the solution was like to that of the 3 
rd.band.

Six members from each band whom showed 
signs of kidney failure were chosen, weighing and 
serial urinalysis before nephrectomy carried out after 
anaesthetizing the animals(6). 

Physiological biomarkers fulfilled by excellence 
balance (METTLER TOLEDO- Columbus) for 
evaluating body weight, clinical chemistry analyser (RX 
series - Randox co. UK) for estimation each of creatinine-
protein-urea, microscope(Carl Zeiss, branded as ZEISS, 
Germany) for histological reasons, equipment and tools 
PerkinElmer, Inc., USA for the rest of parameters.

Histology sections got from fixing fresh kidneys in 
10% natural formalin before embedded with paraffin. 
Then each 4-6-μm-thick section was dyed by both 
of Masson’s Trichrome and periodic acid Schiff. 
Deparaffinization accomplished by rinsing and oxidizing 
in a solution of 0.5% periodic acid. Later, sections 
incubated and counterstained in Schiff reagent and 
hematoxylin subsequently. For Masson’s stain, Bouin’s 
solution was used for deparaffinization and refixing for 
50 min. at 58–60°C. Later staining applied with Biebrich 
scarlet-acid fuchsin and Weigert’s hematoxylin before 
ending dying with aniline blue(7).

Statistical methods: accomplished by applying One-
way ANOVA analysis of variance plus complementary 
Post Hoc Tukey (Honestly significant difference) test(8).

Results

Tabulated clinical signs of kidney injury listed 
below in table-1. Showing obvious decrease in weight 
accompanied with declines in each of feed intake, water 
drink, and urine volume values. Concealed datum appear 
just in cases of feed-water intake without significant 
differences after applied statistical analysis. Scheme 
histogram-1 designed below distinguishes the levels of 
these four parameters according to the tested rat groups 
showing a direct proportional relationships.

listed clinical chemistry parameters recorded 
in table-2. Obvious elevation in each of creatinine, 
proteinuria, protein/ creatinine and urea lab values. 
The only decline appeared in creatinine clearance 
level. Statistical significant results appear in all of these 
variables. Statistical histogram-2 below explained that 
direct proportional relationships correlates each of these 
variables with the increased dose of the applied heroin. 

Table-1. Quantitative physical assessed parameters in heroin tested bands of rats.

Parameter Standard Control T1 T2 T3 p

Weight (g) 250.1 ± 11.1 266.7 ± 18.2 241.0 ± 20.1 235.2 ± 22.5 220.0 ± 23.1 0.15

Feed intake (g) 25.7 ± 1.3 24.7 ± 2.2 21.9 ± 2.6 20.7 ± 3.1 19.9 ± 2.9 0.11

Water intake (ml) 25.1 ± 4.3 24.9 ± 4.4 22.5 ± 5.2 21.5 ± 6.3 20.5 ± 5.5 0.15

Urine volume (ml) 12.1 ± 1.2 11.5 ± 2.9 9.8 ± 1.4 9.1 ± 4.2 7.6 ± 2.4 0.09

* No significant difference explained 
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listed clinical chemistry parameters recorded 
in table-2. Obvious elevation in each of creatinine, 
proteinuria, protein/ creatinine and urea lab values. 
The only decline appeared in creatinine clearance 
level. Statistical significant results appear in all of these 
variables. Statistical histogram-2 below explained that 
direct proportional relationships correlates each of these 
variables with the increased dose of the applied heroin. 

kidney injury: Tubular destruction convoyed cell 
injury of the lethal and sublethal type. Necrosis as 

coagulative ones leading to apoptosis, and cellular 
exfoliation in the renal tubules. Other obvious signs 
including swelling, focal necrosis, acute apoptosis, 
desquamation, proximal tubules dilation, thinning of 
PAS+ brush border, granular and coarse pigmented 
cases, hyaline casts of Tamm-Horsfall protein (urinary 
glycoprotein normally secreted by eosinophils), 
leukocytes and interstitial edema were been diagnosed 
microscopically through all renal tubules slide’s 
sections. Look below shape-1 and -2. 

Table-2. Clinical chemistry assessed parameters in heroin tested bands of rats

Parameter Standard Control T1 T2 T3 p

Urine creatinine (mg/dL) 79.9 ± 8.9 82.4 ± 11.2 87.9 ± 10.1 94.4 ± 16.6 102.1 ± 19.2 0.4

Serum creatinine (mg/dL) 0.45 ± 0.015 0.48 ± 0.05 0.50 ± 0.05 0.61 ± 0.03 0.70 ± 0.01 0.01

Creatinine clearance (ml/min) 1.4 ± 0.1 1.42 ± 0.5 1.37 ± 0.4 1.11 ± 0.1 0.88 ± 0.2 0.018

24-hour proteinuria (mg/dL) 7.2 ± 1.6 7.9 ± 5.7 8.1 ± 4.1 9.9 ± 5.1 12.2 ± 4.9 0.60

Protein/creatinine ratio 0.50 ± 0.01 0.66 ± 0.1 0.92 ± 0.4 1.19 ± 0.53 1.70 ± 0.41 0.49

Urea (mg/dL) 29.0 ± 1.9 33.0 ± 3.3 35.1 ± 3.9 37.5 ± 4.4 39.9 ± 5.1 0.059

* No significant difference explained 
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Figure 2: Statistical histogram of chemical variables related to rats treated by heroin. 

Figure 3: necrosis leading to apoptosis with exfoliation in some tubular parts of the kidney.



2360      Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4

Figure 4: desquamation accompanied with leukocytosis and pigmented destructed corpuscles. 

Discussion

Heroin sways rat’s kidney injury viaintensificationof 
protein in tissues involved with inflammation step 
forwardto kidney failure inducing a dose-dependent 
raise in albumin excretion and serum creatinine 
concentration(9).Hence we establisheda significant 
inflate in creatinine concentration in test-3. So this 
representationprescribed that increase in concentration of 
serum creatinine preceded by elevation of proteinuria(10).

High dose of heroin can intensify the hazards 
of kidney tubulointerstitialdestruction through 
rhabdomyolysis, which can spot proteinuria per 
seinvolved directly to this type of damage(11).As another 
option, proteinuria powereffectively enlightened 
degradation of kidneyphysiologyviainitiationof 
hypercholesterolemia, about30days after injection(12). 
Supposed toxicity by both of hyperlipidemia and 
proteinuriahavebeingamechanisms of choice for renal 
injuryafter suggestive ablation in this rats.

 Heroin sometimes linked to liver failure, that may be 
sway renal physiology through subsequent hypertrophy of 
glomerulus leading to a suggestive hyperfiltrationas a sign 

of renal disease(13). The largevacuolatedrenalepithelium 
was related strongly with huge proteinuria resulting by 
case of hyperfiltration, in glomerular sclerosis conditions. 
Long-term consume of heroinmaytriggerpalliative 
neuropathy, an irreparablesyndrome that can developed 
into kidneyinjury, or chronic casefailure(14).

Histological characteristics of our present models 
distinguished by verdicts of a scattered spreading 
of destructed and non-destructed renal tubules, 
overlapped intensively with normal renal unaffected 
tissues.intermingling of both destructed and non-
destructedrenaltubules is features of many advancing 
kidney illnesses in all laboratory studies and can be 
assist in understanding the pathogenesis of disease by 
taking in part that destructive epithelial cells will secrete 
many growth factors and cytokines(15). The histological 
nature of these affected tubules looked atrophic 
without appearance of markers specialist with distal 
tubular, but some slides showed supposed remnants 
of a plasma membrane specializations. This is like to 
be parts of the otherproximal tubules so(16). Verifying 
the exact diagnosis will depend upon using modern 
histoimmunological techniques for revealing of specific 
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antigens to proximal tubular cells in the epithelial cells 
of the atrophic tubules. 

Another impressive histological verdict was that 
manifest affected dilated tubules after injection by 10 
weeks. The most prominent signs of these slides including 
tubular dilation, tubular atrophy, tubulointerstitial fibrosis, 
with formation of different cast formation that has been 
considered the noticeable of end-stage renalinjury(17). 
A suggestive disruptive physiological modifications 
in addition to raised chemical metabolism in the 
hypertrophic (dilated) tubules leading to probable tubular 
atrophy developed subsequently to tubulointerstitial 
scarring, this is based on conclusive scientific 
evidences(18). The tubulointerstitialpathologicalchanges 
supposed in the instant model incorporated outwardly 
unconstrainedbloomingof both large dilated tubules and 
atrophic tubules. Atrophic tubules case were affiliated 
with a PCNA-positive cells and smack-like-thickened 
basement membrane, while the dilated tubules cases 
seemed to be related to being originating in the spaces 
of distal tubule. Another noticed observations are that 
atrophic tubules were abundantbetween5 to 7 weeks 
after injection of heroin, while dilated tubules numbers 
being many after 10 week of transaction(19).

 Conclusion of this proposal is that heroin doses 
have gradual and significant impacts on the kidneys 
physiology through obvious destruction and injury in 
the renal tissues. 
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Abstract

Pests play an important ecological part in organic matter decomposition. As a natural means of survival, 
sarcosaprophagous fly usually prefers to locate and consume a food source such as a cadaver as a natural 
means of survival. Sarcosaprohagous fly larvae are frequently encountered by judicial entomologists 
during post mortem investigations. The most relevant colonizers are the oldest individuals derived from 
the first eggs placed on the body. The stage of the oldest maggots provides the accurate estimate of post 
mortem interval. Judicial entomology is predictable in numerous countries as a serious tool for forensic 
investigations. Judicial entomology requires extensive information on the local pest population, is subject 
to many environmental factors (temperature being one of the principle variables), and they need access to 
the bodies. The maggot fly crawling on the dead bodies are broadly considered to be just another disgusting 
element of decay and are not collected at the periods of autopsy. This paper reviews several methods of PMI 
assessment, this procedure comprises the aggregation of convenient information for the growth of the types 
of pest at a variation of pertinent temperatures and contemplation of the extra living things and nonliving 
things aspects that can disturb evolving average. 

Keywords: judicial entomology, periods since decease, decease investigation, blowfly, decomposition, PMI, 
periods since decease 
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Introduction 

Entomology is the education of pests and the 
associated invertebrate animal (shellfish, spiders and 
so on). Once this knowledge is utilized for supporting 
in permissible inquiries, it is termed legal entomology. 
The greatest visible type of judicial entomology is used 
in the investigation of decease, abuse and neglect cases 

(1) Judicial entomologist’s ability affords an impartial 
evaluation of period meanwhile decease along with extra 
worthy evidence regarding the situations nearby the 
target’s disappearance, with the period of passing, position 
of passing, motion or stowage of remnants afterwards 
expiry, definite spots of damage on the physique, next 
to mortem objects on the frame, utilize of medicines, 
and ability uniform afford evidence for concerning a 

doubtful to the sight of a offense, to a kid disregard or 
sexy harassment issue, along with in the documentation 
of doubt (2) . As pest evolution is primarily governed by 
temperature, where this connection has been quantified 
for a type, the stage of a sample can be determined based 
on the level of evolution and the thermal history at which 
that sample developed. Where immature pest sample 
are not present or have already completed evolution, as 
is often the case in advanced stages of decomposition. 
The function of a criminal entomologist in an offense 
inquiry ability be a main single. His/her function is to 
assemble and recognize arthropod samples and at that 
periods explicate conclusions in connection to ecological 
variables. judicial entomology is now an integral part 
of a decease investigation when estimating the periods 
since decease beyond 72 h. Judicial entomology is 
considered the most accurate method for estimating the 
elapsed periods since decease, particularly when more 
than 3 days have elapsed (3). Nearby are through 60 pest 
relatives whose show a significant function in cadaver 
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ecosystem. Nevertheless, solitary the connections 
(Calliphoridae, Sarcophagidae, Staphylinidae, Cleridae 
and Dermestidae) of Coleoptera (beetles) are the 
greatest significant to be utilized in judicial entomology. 
Abroad of entirely the pests stay in a deceased form, 
the worms of blowflies (Calliphoridae) and meat hovers 
(Sarcophagidae) are in charge for the most ingesting of 
earthly corpse. Temperature and arrival to a physique 
are the double greatest imperative stage disturbing pest 
alternation. Temperature is the maximum imperative 
changeable manipulating the proportion of worm growth. 
rise temperatures commonly diminish the expansion 
period of the hovers. Great accumulations of dipteran 
maggots (worm crowds) progress hotness owing to their 
frenzied effectiveness and rapid breakdown, therefore 
levitation the microenvironmental temperature. The 
association among pest expansion and temperature has 
been fully-recognized (4).

The sequence or arthropods growth is frequently 
influenced and affected by temperature and moisture. 
In heater temperature and rise humidity situation, pests 
have furthermore been recognized to produce quicker. 
The reverse situations have similarly been well-known 
to delay pest growing pointedly.

Progress proportion of the hovers are regularly 
applied to evaluation PMI in killing realization in the 
initial little weeks next doom. Then expansion of 
juvenile pests is temperature reliant on, PMI is usually 
considered by the collected grade diurnal/period (ADD/
ADH) pattern (amount of calorific period possessed 
to spread separately evolving occurrence, K) who is 
connected through basic temperature named the lesser 
temperature sill or the growing nil (temperature under 
whose expansion discontinuity) cost.

The percentage of larval growing rely on its 
physique temperature, whose is influenced by ecological 
circumstances as ambient temperature and the warmth 
created by worm accumulations. In adding, a chief 
aspect for PMI purpose is that individually types have 
its private temperature reliant on progress proportion. 
Consequently, for exact assessment of PMI it is extremely 
imperative to recognize the developing proportion of 
respectively judicial fly at certain temperature. In judicial 
entomology, kind documentations and expansion of 
starting point information for wholly pest types create 

in hominid and/or at decease acts are critical fragments 
of evidence that are compulsory to comportment exact 
upcoming judicial examines. The dissimilarity of 
growing periods amongst diverse inhabitants’ stresses 
on precise description of provincial growing periods of 
individually judicial type.

Because of a raise of judicial entomology and its 
implementation, it is extremely serious to know the 
average of evolution of entirely flies of judicial value. 
This growing education may be in conformity through 
diverse temperature, moisture domain. 

Entomological access for stage definition

Existing methods to phase assessment are created 
everywhere the sorts-precise periods desired for a 
juvenile pest to advancement done growing innovations 
for example distance, weighing, and lifespan series 
period in connection to temperature. Although events 
of growing period grounded on distance and weighing 
are valued, lifetime sequence phase is a favored land-
mark for stage assessment by reason of the confusing 
subjects of food, rivalry, and implementation of diverse 
conservation means for judicial sample (decrease) 
on weighing and dimension (5) (6). Thus, definition of 
sample stage is predomi nantly created on prearranged 
evolution information describing the expectable 
connections amongst temperature and pest growing for 
the beginning and achievement of separately lifetime 
period of pest evolution. usable position facts specifics 
the time of evolution of exact lifetime phases of young 
pests surrounding ovum, larval instars, pupation, and 
eclo sion beneath a variety of continuous or changeable 
temperatures (7). The implementation of facts describing 
the connections amongst pest evolution and temperature 
is at that time utilized in numerous design methods to 
prophesy pest sample stage founded on the current times 
past of the composed judicial sample. 

Isomorphen and isomegalen illustrations

The unpretentious method is called an “Isomorphen 
illustration” who is fundamentally a throw scheme of the 
periods after spawns hatch ing till eclosion strategized 
contrary to continual temperature. Related fault rod 
affords a 95% sureness intermission for individually 
growing occasion. A minor different, named “isomega-
len illustration”, schemes larval magnitude meanwhile 
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shading (measurement, weighing, or thickness) 
relatively than lifespan periods counter to temperature. 
Usage of magnitude as a constituent inside the 
isomegalen illustration has the benefit of larger periods 
idea determination likened to lifespan period occurrence 
innovations for phase assessment; nevertheless, extent 
actions have been described as deprived pointers of 
stage (8) (9).

Assessment of sample stage is accomplished by 
substantial correctness wherever the warm air antiquity 

of the sample observed is dependable through the 
continual temperatures utilized to produce the position 
figures of the illustration. Extensive fault arises, still, in 
the resultant stage assessment via this method once the 
ambient temperatures beneath who sample are evolving 
on decaying remnants alter finished periods. For example, 
the common of corruption acts inside who disintegrating 
remnants are create involvement changeable temperature 
condi tions, a sequence of scientific representations have 
been advanced whose are commonly extra valid and 
broadly utilized Table (1). 

  T°C INCREASE T°C DECREASE DAMPING

LO
C

A
L

LARVAL MASSES
Up to tens of °C above ambient 
- limited to the species-specific 

upper threshold [22, 23]
 Limitation of T°C 

decrease [16]

THERMAL 
REGULATION 
BEHAVIOUR

Larvae as close as possible to the 
species-specific optimum dev. T°C 

[21, 24]

Larvae remaining above 
the specific threshold [21]

Larvae optimizing T°C 
(as close as possible 

to the species-specific 
optimum) [21, 24]

BODY COOLING
Only significant for short-term 

PMImin estimation based on first 
developmental instars [13, 14]

  

CADAVER THERMAL 
INERTIA & 

THERMOGENESIS

Heating due to bacteria. Likely 
negligible (restricted to aerobic 
decomposition & inner parts of 

carcasses) [17]

 

Smoothing of ambient 
T°C changes - varying 

according to body mass, 
clothes, etc. [13, 32]

CONCEALMENT   

Smoothing of ambient 
T°C changes - varying 

with concealment 
conditions [13]

SU
R

R
O

U
N

D
IN

G
S

INDOORS Can be important with functional 
heating

Can be important with air 
conditioning

Low with openings, 
high with heating/air 

conditioning [31]

SUN EXPOSURE Direct sunlight: T° increase during 
daytime, but most larvae avoid 
direct sun exposure. [19, 38]

Only in shaded areas. 
Limited if reference 

weather station data have 
been collected under a 

shelter [35]

 

WIND EXPOSURE  
Usually, low except in 
constantly windy areas 
(e.g., seashores) [38]

 

Table 1: Qualitative checklist of factors potentially increasing, decreasing or damping the temperature perceived 
by necrophagous larvae during their development. Factors applying only while insects are on the cadaver are indicated 
in italics, and factors occurring only during feeding stages are indicated in bold italics. 
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Thermal summation pattern

The greatest frequently practical process for 
displaying pest evolution averages in a judicial situation 
is the current sum mation pattern who put on a lined 
reversion investigation to the confident connections 
among temperature and evolution.1 Pest evolution 
can be unhurried at nearby pauses ended a series of 
temperatures, and wherever the average of evolution 
(unhurried as reciprocals of evolution periods, 1/D) 
is plot ted contrary to temperature, a crescent -formed 
bend outcomes (10) . At temperature dissipations, 
pest evolution is moreover reduced or wholly paused 
conforming to a higher and minor growing verge. A 
huge quantity of the influences among temperature and 
evolution is lined among the higher and lesser growing 
edge (types precise). Lined reversion ability therefore be 
utilized to regulate an x-interrupt (minor growing edge, 
TL) and converse of the grade of the lined deterioration 
(current synopsis continuous, K) whose permit forecast 
of evolution periods since the current times gone by of 
a example.1 Underneath this lined deterioration typical, 
evolution is restrained as biological periods through 
parts of “grade times” or “grade times”, wherever single 
grade daytime is unique grade overhead the lesser 
growing verge ended moreover 24 times or 1 period, 
correspondingly. Individually lifespan period (egg, 
initial instar, or pupation) necessitates a convinced 
quantity of amassed gradation periods to progress to the 
subsequent lifetime period and comprehensive evolution 
associating to K (11). Typical repetition, below this 
process, would be to hindmost pests composed since a 
section at a relentless, measured temperature, greatest 
periods forgotten at fact of eclosion, and withdraw the 
physical periods anticipated for test center evolution as 
of the whole biological periods desired for evolution in 
this type. After utilized in aggregation by misconduct 
part temperatures, the dated of periods passed amongst 
oviposition and pest gathering at the division may before 
be intended. Challengingly, although lined replicas have 
the benefit of effortlessness and permit assessment of 
lesser growing edges and current synopsis factors, they 
do not integrate the nonlinearity experimental in pest 
evolution at little and rise temperatures. More than a few 
substitute replicas have been projected with a reviewed 
lined typical28 that analyses an enhanced suitable for TL 
and K by secretarial for the in-height inconsistency at 
dissipations of the lined series and numerous nonlinear 

methods29–31 encircling a new “novel simu lation 
typical” named “ExLAC” (12). 

Curvilinear models/ExLAC

Nonlinear or rounded replicas ability extra 
exactly designate the connection among evolution 
and temperature for pest inhabitants via integrating 
the curvilinearity experiential at the high and lesser 
temperature dissipations of the planned assembly among 
evolution average and tem perature. Although donation 
enhanced strictures for assessment, the complication 
of such replicas, nevertheless, lessens the pragmatism 
of employment to judicial assessment of min PMI. 
Furthermore, no single rounded typical, overhead others, 
has been acknowledged that dependably outstrips lined 
replicas transversely applicable types information (13). 

A newly projected curved typical identified as 
ExLAC has been confirmed to proposal an substitute 
to lined current precis showing. Whereas the ExLAC 
prototypical displays negligible recital upgrading 
ended lined exhibiting, it has the gain of producing 
fault averages related through the stage approximation 
resultant by the typical. Once more, the evolution perfect 
is created on the interval of separately lifetime period 
through evolution as a job of temperature. An indi vidual 
exponential task is, yet, practical to respectively lifetime 
phase, and added limitations are comprised in the typical 
that interpretation for difference in dimension of effort 
standards for example current times past figures and 
the forte of the connection  among lifespan period time 
and temperature (14) (15). The encompassed dimension of 
fault for the entered temperature information proposals 
a separate benefit completed the presently practical 
current synopsis perfect. Typical exercise contains 
the utilized of temperature information collected at 
the climate position near est to the corruption act as an 
amount of the pest sample’s current times past previous 
to gathering. This information is amended for possible 
difference amongst positions utilized deterioration 
exhibiting integrating information assimilated at the 
corruption act subsequent the detection of disintegrating 
remnants. Whereas this facet of the projected typical 
suggestions a quantity of possible mistake in guesses of 
minPMI, the presentation of the typical is solitary a little 
bit improved than the lined current synopsis process for 
creating example period (16). To time, the ExLAC typical 
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has so far to be carefully assessed and judged previous 
to employment in judicial exercise, and the lined current 
synopsis perfect is yet the favorite process of assessing 
sample stage and thus minPMI. 

Present matters

Nevertheless, of the growing exhibiting method 
engaged to regulate stage, more than a few difficulties 
stand up in affection to the existing evolution facts 
utilized in such replicas. Obtainable condition facts 
for utilized in judicial exercise is classically fixated on 
the evolution of primary take over dipteran types. A 
significant form of situation works occurs document ing 
the evolution of judicially pertinent fly types beneath 
various continual temperatures inside the test center. 
Challengingly, situation information is not accessible 
for all types described in suggestion by corruption acts, 
predominantly in the situation of alterative pointers 
of minPMI for example beetles and bloodsucking 
wasps(17,18). Facets of lifespan times past and evolution 
in assembly to temperature are repeatedly indefinite 
for model composed tainted remnants or of imperfect 
opportunity for implementation in evolution replicas.

Furthermore, exploration has specified that 
inhabitants of the identical types’ ability change 
physiologically dependent on their topographical 
derivation (17). 
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Abstract

Normal vaginal delivery occurs when the mother birth of the fetus through vaginal canal, during this kind 
of birth mode, gravid women take special classes about labor and delivery process, how to prepared for 
it and learn the ways that lead to cope with the fear, anxiety and pain. Descriptive study cross sectional 
design, the study carried out to identify the attitude of prime-pregnant women regarding normal vaginal 
delivery in southern of Babylon governorate in Iraq. The results show (39.5%) as a highest percentage of 
study sample at age ranging between (19-22) and more of them (33.0%) with secondary school as level 
of education, also the assessment of response rate for prime pregnant women regarding overall domain of 
normal vaginal delivery was (Positive) for attitude regarding physiological delivery at mean of score (2.46) 
and attitudes regarding perceived behavioral control of normal vaginal delivery at mean of score (2.39) 
while the assessment of attitudes regarding personal and practical choice and sources of motivation was (Not 
sure) at mean of score (2.12).

Keywords: Attitude, Prime-women, Normal Vaginal Delivery, Southern Babylon governorate. 

Introduction 

Pregnancy is a major alteration in a woman’s life 
which leads to multi psychological changes than each 
other life condition in additional to puberty during 
pregnancy, the shape and size of woman’s body is 
changed, and the whole organ systems change their roles 
to make an environment that save and supply the growing 
fetus. Pregnancy is divided into three trimesters, each 
a 3- month period. During the pregnancy period every 
trimester has its own developmental characteristics for 
the mother and fetus (1).

The rate of mothers who don’t opted the physiological 
birth and undergoing to other mode of delivery in the 
absence of medical indication is increasing in the world. 
Women attitude have an essential role in the request or 
selecting a birth mode. Poor the awareness, knowledge, 
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beliefs, attitudes and behaviors of pregnant women 
which effect on the choice of delivery mode, therefore 
in many cases lead to avoided the physiological birth (2).

Primary signs of labor that include descent of the 
fetus, Braxton Hicks constriction, cervical dilation 
and effacement, bloody show, sudden active energy 
and other signs spontaneous rupture of membranes 
may occur (3). Benefits of physiological birth includes 
decrease the pain in postpartum period; faster physical 
recovery from the delivery ;increase the women welfare 
as an outcome of the delivery ; promote the relationship 
of mother with her baby; decrease probability of 
postpartum depression; a quiet and more stable baby; 
and facilitate breastfeeding experience for the women; 
active respiratory transmission into the baby; and more 
active digestive canal colonization which stop the allergy 
in the baby (4) .

Health education can play an important role to 
increase knowledge, and change attitude and behavior of 
pregnant women using applicable theories and models 
(5). The aims of antenatal (childbirth) health education 
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are to increase women’s trust in their own capability 
to deliver, to improve knowledge and attitude about 
normal vaginal delivery, and to assist pregnant women 
in developing personal birth plans which provide a way 
map for save birth as normal as possible in spite of if 
complications happened (6).

Many studies have shown lowest ratio of normal 
vaginal delivery rather than other type of birth in the 
world. In the united states was 22%, 25% in Brazil was 
25%, 27% in Chile, while from 17- 40% in 19countries 
of Latin America. The recommendation of (WHO) show 
that the rate must not overrun 15% of whole deliveries 
(7). In Middle East countries like Iran (NVD) had lowest 
rate while other delivery like (CS) have the highest rate 
was (41.9%) in 2008 and it considered as the second 
highest rate among other countries . Isfahan in the south 
of Iran has even higher rate than the national rate (62%) 
in 2012 (8).

In Iraq, the normal vaginal delivery rate has begun 
to decline with increasing the percentage of cesarean 
section and other delivery, in the public sector was 
24.5% during 2009 increased to 25.8% during 2010, 
whereas in the private sectors the percentage was very 
much higher reaching 75.8% and 79.5% during the years 
2009 and 2010 respectively (9).

The study aim was to identify the level of attitude 
of prime-pregnant women regarding the normal 
vaginal delivery and find out the relationship between 
the subjects of attitude and their variables in southern 
Babylon governorate. 

Material and Methods 

A descriptive study was carried out in primary 
health care centers at southern of Babylon governorate, 
the study was conducted on prime pregnant women in 
second and third trimester of pregnancy in order to assess 
their attitude about normal vaginal delivery by using a 
questionnaire, the study was initiated from (25 March 
2018 to 10 August 2018). The study was conducted in 
southern Babylon province at (8) centers of primary 
health care, these centers belonging to Al-Hashimya 
sector and selected randomly to current this study and 
gathering the data. 

Non probability “convenient” sample consists of 
(200) prime pregnant women has been chosen from 
8 primary health care centers at Al-Hashimya sector 
in southern of Babylon governorate, all of them are 
registered in the primary health care centers at antenatal 
period (second and third trimester) of pregnancy. The 
tools which were used in this study (questionnaire form) 
were opted after a reviewing the previous literature and 
were exposed to many modifications by researcher for 
adopting as an instrument to use in the study to identify 
the attitude of prime pregnant women regarding normal 
vaginal delivery at southern Babylon governorate. 

Results 

the distribution of the pregnant women socio-
demographic characteristics by the frequencies and 
percentage have been taken under considerations. 
Results indicate that most of women (39.5%) are within 
second age group (19-22) years old. Concerning women 
level of education and their occupation. A (33.0%) and 
(67.0%) respectively were secondary school graduated 
and works at home. Regarding monthly income, it is 
obvious proportion (54.5%) were satisfied to certain 
limit and (66.0%) of them residences at urban areas. 
Finally, in this table, women their husband educationally 
and occupationally, (38.0%) of them are primary schools 
graduated and (57.5%) were free works (self-employ).

Table (1) concerned with assessment of women 
attitudes about normal vaginal delivery. A majority of 
(50% and 54%) have positive attitudes towards normal 
vaginal delivery (mean of score 2.34 and more). A 
majority of (61%) of women were not sure attitudes 
towards practical choice and sources of motivation 
(mean of score 1.67-2.44). 

Table (2) show that there is a significant relationship 
between women’s attitudes and their demographic 
regarding normal vaginal delivery at p-value <0.05. As 
well as, there is high significant relationship between 
women monthly income and woman’s husband 
occupation at p-value <0.01. Residency insignificant 
relationship with women attitudes at p-value >0.05. 
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Table (1): Overall Assessment of Pregnant Women Attitudes by their Responses Domains

Attitudes Domains Scale F % S.d. M.S. Assessment

Attitudes Regarding Normal Vaginal 
Delivery

Agree 96 48.0

0.53 2.46 Positive
Uncertain 100 50.0

Disagree 4 2.0

Total 200 100

Attitudes Regarding Perceived 
behavioral control of Normal 

Vaginal Delivery

Agree 85 42.5

0.55 2.39 Positive
Uncertain 108 54.0

Disagree 7 3.5

Total 200 100

Attitudes Regarding Personal and 
Practical Choice and Sources of 

Motivation

Agree 51 25.5

0.61 2.12 Not sure
Uncertain 122 61.0

Disagree 27 13.5

Total 200 100

F= Frequency, %= Percentage, S.d= Stander deviation, M.S.= Mean of score “ Cut off point (0.66), Poor (mean 
of score 1-1.66), Fair (mean of score 1.67-2.33), Good (mean of score 2.34 and more)”. 

Table (2): Correlation between the study sample attitudes and their demographic Characteristics 

Demographic 
data Scale

Overall Attitudes

obs. d. f  crit.
Agree Uncertain Disagree Total

Age (years)

15-20 7 46 2 55

23.229 8 15.507

21-26 29 45 1 75
27-32 27 22 0 49
33-38 5 10 0 15
≥39 3 3 0 6

Total 71 126 3 200
P-value= 0.003 →S

Women 
educational Level

Not read and write 11 29 2 42

15.931 8 15.507

Read & write 4 12 0 16
Primary school 22 44 0 66

Secondary school 6 16 1 23

Diploma & above 28 25 0 53

Total 71 126 3 200
P-value= 0.043 →S

Women 
occupation

Working 26 23 0 49

13.571 4 9.488
Students 2 14 1 17

House wife 43 89 2 134
Total 71 126 3 200

P-value= 0.009 →S
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 Chi-square observer,   Chi-
square critical, Df= Degree of freedom, P-value= 
Probability value, S= significant, NS= non-significant, 
HS= high significant 

Discussion of Results 

Results indicated that most of sample are within 
second age groups (19-22) years old these result 
correspond with results of study conducted in Niknafs 
Maternity Center in Iran to identify the knowledge and 
attitudes of women regarding modes of delivery by (Aali 
and Motamedi, 2005) (10) where their findings were 
(35.3%) of participant within (20-24) years as a high 
proportion. Concerning women education level and their 
occupation a (33.0%) with secondary school graduation 
while more than sixty percent are housewives as a high 
percentage these finding coincide with results of study 
carried out by (Hassan et al.,2016) (11) to investigate the 
awareness and attitudes of pregnant women regarding 
anesthesia at labor where their results was (37.6%) with 
primary school and (79.0%) housewives women, also 
agree with results of study conducted at Al-Kadhumyia 
Teaching Hospital to identify the preference and 
knowledge of delivering mothers toward normal vaginal 
delivery and caesarean section by (Habib et al, 2011) (14) 
where their results were (47.3%) with primary school 
and (87.4%) house wife as highest percentage.

Regarding the pregnant women monthly income, it 
is obvious proportion of (54.5%) were satisfied to some 
extent as a higher proportion this result agree with finding 
of study conducted to recognize the delivery mode and 
subsequent long-term sexual function of women with 
primiparous in Ankara by (Gungor et al, 2007) (15) where 
their result represents (91.4%) for Somewhat satisfied 
as high percentage and supported by a study done by 
(Mbada et al, 2014) (16) to recognize the attitudes and 
knowledge of pregnant women regarding exercise 
during antenatal period in Nigeria where their result 
were only (27.0%) is not satisfy about monthly income 
as highest proportion. Related residences the higher 
percentage was lived in urban area this result come in 
consistent with (Lilungulu et al, 2016) (17) where they 
conducted a study to report the attitudes, knowledge and 
practice toward prenatal services for pregnant women in 
Tanzania the results revealed that majority of people of 
urban residency as a highest percentage while this result 

disagree with the result done by (Hailu et al, 2010) (18) to 
recognize the knowledge of pregnant women regarding 
obstetric danger signs in Ethiopia where the higher 
proportion were among rural area as (86.7%).

Finally in this table and regarding the husband 
educational level the higher percentage represents less 
than fifty participants husbands with primary school this 
result disagree with the study carried out by (Moosavi 
et al, 2017) (19) to identify factors may influence in 
choosing method of delivery in Iran where the higher 
percentage was (33.3%) for husband with high school, 
while related the husband occupation the high percentage 
was (57.7%) free business these finding agree with (Aali 
and Motamedi, 2005) (10) where they find the higher 
percentage among free business husband (48.6%).

Regarding the prime pregnant women attitude 
toward normal vaginal delivery, the results in table 
indicate that the higher percentage of pregnant 
women (61.0%) were not sure in domain of (attitudes 
regarding personal and practical choice and sources of 
motivation), while the attitude were positive assessment 
in two domain (attitudes regarding NVD and attitudes 
regarding perceived behavioral control of NVD) these 
results agree with study done by (Nisar et al, 2009) (20) 
who tested the knowledge and attitude and preferences 
method of delivery for pregnant women among those 
attended the antenatal clinics in Isra university hospital 
at Hyderabad city where their results indicated that 
majority of pregnant women (83.6%) who are included 
in the study had positive attitudes regarding vaginal 
delivery process , also the findings agree with the study 
done at Fatemiyeh hospital in Hamadan ,Iran to assess 
the attitudes and knowledge of women regarding normal 
physiological delivery by (Masoumi et al, 2014) (21) 
where they found that majority of pregnant women had 
moderate attitudes regarding physiological labor and 
delivery . 

Results show that there is significantly relationship 
between demographic characteristic of pregnant women 
and their attitudes regarding normal vaginal delivery was 
found at p-value <0.05 except one item (residency) was 
non-significant relationship at p-value 0.414 these results 
agree with many studies , one of them conducted in Iran 
by (Bita et al, 2014) (22) where the results indicated that 
there is a significant relationship between attitudes of 
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pregnant women and their demographical data regarding 
physiological labor and delivery process . Attitudes can 
be tested through people feelings toward the concepts 
of special concerning, they sometimes develop through 
individual experience. 

Conclusions 

This study focus on clarify the attitude of prime 
pregnant women regarding normal vaginal delivery in 
southern of Babylon governorate at primary health care 
centers, the main conclusions of the study are the higher 
percentage of the study sample (39.5%) who participated 
in the study with age between (19-22), and most of 
them with secondary school as level of educations as 
highest proportion. The result show there was positive 
assessment in two domain of prime pregnant women 
attitude regarding NVD and another domain of attitude 
was not sure assessment. 
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Estimate the Serum Level of IL-17A and TGF-β1 1 in Iraqi 
Generalized Vitiligo Patients
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Abstract

Vitiligo is an acquired idiopathic skin disease characterized by white macules result from the destruction of 
melanocytes. Several cytokines have been implicated in the pathogenesis of vitiligo, keeping this in view 
the current study aimed to evaluate the serum levels of IL-17A and TGF-β1 in 25 patients with generalized 
vitiligo and compared them with healthy individuals in order to investigate whether these cytokines 
imbalances plays a role in the pathogenesis of this depigmentary disorder. Results of the present study 
showed that the serum level of IL-17A in vitiligo patients was increased significantly (p≤ 0.05) while the 
serum level of TGF-β1 was decreased significantly (p≤ 0.05) as compared with healthy control. According 
to the gender of patients, males had a slightly non-significant increased (p<0.05) in the level of IL-17A and 
TGF-β1 as compared with females. Patients with early onset vitiligo had non-significant increased (p<0.05) 
in the level of IL-17A and TGF-β1 as compared with late onset vitiligo patients. No significant differences 
(p<0.05) were detected in the levels of IL-17A and TGF-β1 in patients regarding the clinical types of vitiligo, 
family history and Koebner phenomenon. Patients with active disease had a significant increase (p≤0.05) in 
the level of IL-17A, though a significant decrease (p≤0.05) in the level of TGF-β1 was noticed as compared 
with both patients with stable disease and healthy control groups. Serum levels of both IL-17A and TGF-β1 
have been shown to be negatively correlated with the disease duration (r=-0.174, p=0.405) and (r=-0.057, 
p=0.788) respectively.

Keywords: Vitiligo, IL-17A, TGF-β1.

Introduction

Vitiligo is an acquired or inherited depigmentary 
disorder characterized by the development of milky 
macules in the skin, hair and mucosal surfaces due to the 
selective loss of melanocytes(1).Its global prevalence has 
been ranging from 1-2% with no predilection for age, sex, 
or race, white macules may progress slowly or rapidly, 
some patients have reported additional depigmentation 
following periods of physical or emotional stress(2). 
Vitiligo is classified in to three clinical types depending 
on the distribution and extension of lesions; localized, 
generalized (which is further subdivided into vulgaris 
and acrofacial vitiligo) and universal vitiligo(3).Several 
pathophysiologic theories have been suggested in order 
to explain the loss of epidermal melanocytes, however 
the autoimmune theory has been strongly implicated 
in the development of this disease for the following 
observations: association of vitiligo with autoimmune 

conditions, demonstration of organ-specific and 
circulating anti melanocyte autoantibodies in the serum 
of patients, infiltration and alteration in cytotoxic T 
cells and helper T cells in histological studies of skin 
biopsies(4).Naive helper T cells develop into four types, 
T-helper1 (Th1) which produce interferon (IFN)-γ 
and tumor necrosis factor (TNF)-α, Th2 which secret 
interleukin (IL)-4, IL-5 and IL-13,Th17 which produce 
IL-6 and IL-17 , and regulatory T cells (Tregs) which 
synthesize IL-10 and transforming growth factor 
β(TGF)-β(5).A novel hypothesis has been proposed that 
the progression of autoimmune disease, which vitiligo 
is one of them is partially dependent on the skewing of 
immune responses towards Th1 or Th17 and away from 
Th2 and Tregs cells, in addition the balance between 
Th17 and Tregs cells has been associated with the 
pathogenesis of several autoimmune diseases(6).

DOI Number: 10.37506/ijfmt.v14i4.11943
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Materials and Methods

This study was carried out on 25 Iraqi vitiligo patients 
who were referred to AL-Kindi Teaching Hospital, 
and 25 apparently healthy control matched for age and 
gender .The mean age of patients and control subjects 
was 28.48±1.761 and 29.05±1.31 years respectively. 
Exclusion criteria includes patients on treatment with 
systemic steroids or immunosuppressive drugs within 
the last 4 weeks, as well as those with an autoimmune 
disease which might affect the immunological status 
of the patients. The level of serum cytokines (IL-
17A and TGF-β1) were detected by using Enzyme 
Linked Immunosorbent Assay (ELISA) technique kits. 
Statistical Package for Social Sciences (SPSS) version 
25.0 was used to analyze the data of this study which 
were presented in terms of mean ±Standard Error(S.E.), 
differences between means were assessed by one way 
ANOVA test and considered significant when the 
probability(P) value was≤ 0.05(7).

Results

Among the 25 patients in this study; females group 
(16 patients) shown higher incidence than males (9 

patients) with a ratio equals to 1.77:1, their ages ranged 
from (15-45) years with a mean of (28.48±1.761) years, 
the duration of the disease ranged from (1-12) years with 
a mean of (5.28±0.59) years, no significant difference 
was found between patients and control groups with 
respect to sex and age. According to the age at onset: 12 
patients (48%) had early onset vitiligo (before 30 years) 
while 13 patients (52%) had late onset vitiligo (after 30 
years of age). The disease was active (new lesions or 
progression of old lesions within the three months prior 
to this study) in 18 patients (72%) and stable in 7 patients 
(28%). About 22 patients (88%) had vulgaris vitiligo 
while 3 patients (12%) had acrofacial vitiligo. A positive 
family history was found in 7 patients (28%), while the 
Koebner phenomenon was detected in 3 patients (12%).

Serum Level of IL-17A and TGF-β1 in patients 
and control groups:

Results of the current study showed that serum level 
of IL-17A was increased significantly (p≤0.05) while 
the serum level of TGF-β1 was decreased significantly 
(p≤0.05) in vitiligo patients as compared with healthy 
control (Table.1).

Table.1: Mean serum level of IL-17A and TGF-β1 (pg/ml) in the study samples.

 
Samples

 
No.

Mean±S.E.
IL-17A(pg/ml)

Mean±S.E.
TGF-β1(pg/ml)

Vitiligo Patients 25 114.517±7.447a 12038.16±956.22a

Healthy Control 25 69.116±4.877b 17042.39±651.59b

*Different letters=Significant difference (P≤0.05) between means.

According to the gender of patients, it was noticed 
that the mean level of both IL-17A and TGF-β1 in males 
showed a slightly non-significant increased (p<0.05) as 
compared with females. Patients with early onset vitiligo 
had non-significant increased (p<0.05) in the mean level 

of both IL-17A and TGF-β1 as compared with late onset 
vitiligo patients, no significant differences (p<0.05) 
were detected in the serum levels of IL-17A and TGF-β1 
in patients regarding the clinical types of generalized 
vitiligo (Table.2). 
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Table.2: Mean serum levels of IL-17A and TGF-β1 (pg/ml) according to patients’ gender, age at onset and 
the clinical types of vitiligo. 

  
No.

Mean±S.E.
IL-17A(pg/ml)

Mean±S.E.
TGF-β1(pg/ml)

Gender

Male 9 116.568±12.993a 13235.66±1628.27a

Female 16 113.364±9.369a 11364.56±1204.04a

Age at Onset 

Early Onset 12 116.211±10.782a 123419.44±1405.07a

Late Onset 13 112.950±10.703a 11686.20±1375.22a

Clinical Types

Vulgaris Vitiligo 22 114.981±8.357a 12038.53±1087.58a

Acrofacial Vitiligo 3 111.114±12.758a 12035.38±1444.55a

*Similar letters=No significant difference (P> 0.05) between means.

Patients with active disease had a significant increase (p≤0.05) in the serum level of IL-17A and a significant 
decrease (p≤0.05) in the serum level of TGF-β1 as compared with both patients with stable disease and healthy 
control groups. However no significant differences (p<0.05) were recorded when patients with stable disease were 
compared to healthy control as regards IL-17A and TGF-β1 means serum levels (Table.3).

Table.3: Mean serum levels of IL-17A and TGF-β1 (pg/ml) according to the activity of vitiligo. 

Samples No.
Mean±S.E.

IL-17A(pg/ml)
Mean±S.E.

TGF-β1(pg/ml)

Patients With Active Vitiligo 18 124.833±8.565a 10574.41±1049.66a

Patients With Stable Vitiligo 7 87.991±9.747b 15802.09±1415.09b

Healthy Control 25 69.116±4.877b 17042.39±651.59b

*Similar letters=No significant difference (P>0.05) between means.
*Different letters=Significant difference (P≤0.05) between means.

According to the patients family history and Koebner phenomenon, no significant differences (p<0.05) were 
detected in the means levels of IL-17A and TGF-β1 (Table.4). 
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Table.4: Mean serum levels of IL-17A and TGF-β1(pg/ml) according to patients’ family history and 
Koebner phenomenon. 

  
No.

Mean±S.E.
IL-17A(pg/ml)

Mean±S.E.
TGF-β1(pg/ml)

Family History

Positive 7 119.816±15.221a 13573.64±2125.61a

Negative 18 112.45±8.722a 11441.02±1063.81a

Koebner phenomenon

Present 3 111.869±3.062a 12014.52±1469.33a

Absent 22 114.878±8.477a 12041.38±1087.14a

*Similar letters=No significant difference (P>0.05) between means.

In patients, serum levels of both IL-17A and TGF-β1 have been shown to be negatively correlated with the 
disease duration (r=-0.174, p=0.405) and (r=-0.057, p =0.788) respectively (Table.5). 

Table.5: Correlation between serum levels of IL-17A and TGF-β1(pg/ml) and disease duration.

r p Significance

Disease Duration (years)

IL-17A(pg/ml)
-0.174 0.405 Non-significant

TGF-β1(pg/ml) -0.057 0.788 Non-significant

Discussion

Vitiligo is a cutaneous multifactorial disease, 
affects both sexes equally, higher incidence of females 
in this study may be result from the greater psycho-
social perceived impact of the disease on their life. The 
presence of positive family history in first degree relative 
for some patients may indicate a hereditary factor for 
this disorder(8).The detection of T-cells infiltration in 
the perilesional skin of vitiligo macules in previous 
histopathological studies implicates the cellular immune 
response in the destruction of melanocytes(9).Th17 
cells play a very important role in the pathogenesis of 
numerous autoimmune disorders by the production of 
proinflammatory cytokines includes:IL-17,IL-22 and 
IL-23, recruit neutrophils, and promote inflammation at 
the site of infection(10).In contrast Treg cells inhibit the 
immune response by the production of anti-inflammatory 

cytokines include IL-10 and TGF-β which suppress the 
activity of a variety of immune cells(11). Several previous 
studies evaluate the levels of IL-17A and TGF-β1 in the 
serum of vitiligo patients in alternative countries and 
reached for the following results: Khan et al.(12) reported 
that the serum level of IL-17A in 45 Indian patients was 
increased significantly while the serum level of TGF-β1 
was decreased significantly as compared with healthy 
control which came in agreement with the results of 
this paper. Basak et al.(13), on the other hand, found no 
significant difference in the serum level of IL-17A in 
40 Turkish patients as compared with healthy control, 
in spite of the positive correlation between IL-17A 
level and extent of body area involvement. Therefore, 
IL-17A imbalance may suggest its involvement in the 
pathogenesis of vitiligo. In contrast, Zhou et al.(14)

demonstrated an elevated level of TGF-β1 in patients 
with active non segmental vitiligo as compared to race-, 
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gender- and age-matched healthy subjects. Moreover the 
level of serum TGF-β1 in 38 vitiligo patients showed 
no significant difference in comparison to control group 
as established by Ghanem et al.(15).So TGF-β1 might 
play a role in the pathogenesis of vitiligo related to the 
suppressive function of Tregs. 

Depending on the outcomes of the present study, 
which were similar to the findings of Elela et al.(16) no 
differences were established in the means levels of both 
IL-17A and TGF-β1 regarding patients’ gender, age at 
onset, family history, Koebner phenomenon and clinical 
types of vitiligo, furthermore IL-17A and TGF-β1 means 
level were negatively correlated with disease duration, 
however positive correlation was observed by Tembhre 
et al.(17) in 80 Indian patients with generalized vitiligo. 
Patients with active vitiligo showed a significant increase 
in the level of IL-17A while a significant decrease in the 
level of TGF-β1 in comparison to patients with stable 
vitiligo and healthy control groups, Bhardwaj et al.(18)

also detected a significant increase in the serum level of 
IL-17A in patients with active vitiligo, however TGF-β1 
was also increased significantly which differs from the 
results of this study. Another study done by Dwivedi 
et al.(19)had been reported a significant reduction in the 
count and percentage of Treg cells in patients with active 
vitiligo as compared to those with stable vitiligo, which 
may explain the more reduction of serum TGF-β1 in 
active disease. 

Interleukin-17A is a pro-inflammatory cytokine 
secreted by Th1 cells in the presence of IL-6/IL-21, 
TGF-β and IL-1β, it is implicated in the pathogenesis 
of many inflammatory disorders by inducing the 
expression of various cytokines, chemokines, 
adhesion molecules, and growth factors (20). Higher 
expression of IL-17 mRNA in vitiliginous lesions 
provided an evidence for the involvement of IL-17 
in the pathogenesis of vitiligo(21).It was noticed that 
Microphthalmia-associated transcription factor(which 
play a very important role in melanocytes functions and 
survival) was decreased in the nucleus of melanocytes 
when treated with 10ng/ml of IL-17A(18, 22),in addition, 
it was detected that melanocytes treated with 1and/or 
10 ng/ml of IL-17A undergo morphological shrinking 
which decreased melanin production(22).IL-17A has 
ability to induce the production of several chemokines 
from keratinocytes which cause further infiltration 

of neutrophils, macrophages, and dendritic cells, the 
presence of these cells coincide with loss of melanocytes 
in the depigmented white macules(23).IL-17 also induces 
the production of vascular endothelial growth factor 
which facilitate the passage of melanocyte-reactive T 
cells to cutaneous melanocytes in the lesions and caused 
their destruction(24). 

Transforming growth factor β1 is an important 
immunosuppressive cytokine produced by many cells, 
such as epidermal keratinocytes and Treg cells, it has 
the ability to inhibit the proliferation and differentiation 
of autoreactive CD4+ and CD8+ cells as well as B cells 
so it responsible for maintaining immune tolerance(25). 
Regulatory T cells considered as a main source for 
TGF-β1 production, therefore the reduction in Tregs 
cells number in vitiligo patients(26) will effect on the 
immune tolerance to melanocyte self-antigens as well as 
decreased the level of TGF-β1 which came in agreement 
with the results of the present study. Basak et al.(13) 
suggested that the decreased level of TGF-β1 in the 
serum of vitiligo patients may be due to: the dominant 
immune response to CD8+ cells and reduction of Treg 
cells maturation which assisting the appearance of 
vitiligo lesions. According to the findings of the current 
study, the significant reduction in the mean serum 
level of TGF-β1 in patients with active disease may 
propose severe deficiency in TGF-β1 secretion which 
enhanced cell mediated immunity that cause melanocyte 
destruction and the appearing of white macules in 
patients with generalized vitiligo.

Conclusions: Increased serum level of IL-17A 
and decreased serum level of TGF-β1 in generalized 
vitiligo patients support the role of both cellular immune 
response and altered cytokines level in the destruction of 
melanocytes and the pathogenesis of vitiligo.
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Abstract 

The main purpose of the study was to collect a data related to country made and standard firearm from close 
range on cotton cloth substrate to determine the range of firing, type of firearm used i.e standard or country 
made firearm as limited data are available for such lethality in india. The range of firing is very difficult to 
investigate by dispersion pattern of Gun Shot Residue in close range firing by country made pistol. This 
study was done to overcome that deficiency. 

Method- This study over a period of 3 years was carried out on live cases brought to ballistics division of 
CFSL/CBI/New Delhi. Total No. of 180 samples were collected, from three different close range i.e., 4”, 8” 
and 12”on cotton cloth substrate. 90 samples were collected by 7.6mm country made pistol and 90 samples 
were collected by 7.65mm standard pistol. 

Result – Among 180 firing samples during study period, 30 firing has been done from each close range, from 
standard as well as country made pistol. The result showed the large variation in dispersion pattern of GSR 
from 4” range. At 4” distance, from country made pistol, the inner dispersion area of GSR was calculated 
i.e. (7-19 cm2 app.), outer dispersion area of GSR was (30-70 cm2 app.) whereas in case of standard pistol, 
the inner dispersion area of GSR was (10-15 cm2app.), outer dispersion area of GSR was (40-70 cm2 app.) . 

Conclusions- It is found that large variation in dispersion pattern of GSR pattern has been observed, when 
firing has been done from country made pistol and standard firearm at 4” range. This study must be helpful 
in estimation of exact range of firing fired from close range by 7.65mm country made pistol and standard 
pistol by analyzing the dispersion pattern area of Gun Shot Residue. 

Key words: Firearm, Range of Firing, Country made firearm, Gun Shot Residue, Dispersion Pattern, 
7.65mm caliber 

Introduction 

In India, Country made firearms are most popular 
among criminals due to their easily availabity and cheap 

cost. 

More than 75% of the cases related to firearms, 
country made firearms are used in the crime . The trend 
of country made firearms are increased in last few years. 
Country made firearms are more popular in UP, Bihar, 
Haryana and in some border states [1,2]. Use of country 
made firearm for crime is more common in Uttar Pradesh 
as compared to other states and firearm fatality rate in 
this city (Varanasi) was 3.1 per 1,00,000 population [3]. 
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Forensic experts are facing lots of difficulties in 
estimating the exact range of firing, in case where 
country made firearms are used, Particular attention can 
be drawn in case associated with unlicensed firearms and 
related evidences such as GSR.[4,5,6] GSR is also known 
as firearm discharge residue or Cartridge discharge 
residue. GSR is formed when a cartridge is being fired. 
When gun is being fired, it releases flame, smoke, burnt, 
unburnt and semi burnt particles along with bullet. 
These particles create a circular pattern on target area, 
when fired from close range.[7,8] Such type of pattern is 
known as dispersion pattern area of GSR. In this study, 
Author tried to estimate range of firing by calculating the 
dispersion pattern area of GSR from close range. 

Material and Method 

The present study was carried out in an indoor 
shooting range, of Ballistics division of CFSL/CBI/New 
Delhi, During period of 1st april 2015 to 22nd july 2018.. 
The ammunition used for test firing was manufactured 
by KF (Khadki Factory, Pune), 7.65mm caliber were 
used for test firing by standard and country made pistol. 

The targets were made up of cotton cloth having 
size 45cm X 45cm (app.), fitted on cardboard sheet 
having size 40cm X 40cm (app.). The cardboard was 
fixed to recovery box , Recovery box was 120 cm above 
the ground. The firearm was fixed in the stand , in front 
of the target and their position adjusted at different 
distances according to firing range i.e. 4”,8” and 12”. 
Thereafter, GSR pattern on the cotton cloth target was 
collected carefully and digital camera was used for 
photographing the image. After that dispersion pattern 
of GSR was calculated by visual method by taking the 
outer radius of the circle (outer radius of the circle was 
taken from the center of the circle to the outer dispersion 
line) and then inner radius of the circle (inner radius was 
taken from the center of the circle to the inner dispersion 
line) and put the formula of area of circle ( . By 
using this formula, we can find out the dispersion pattern 
area of the Gun Shot Residue. 

 Results and Discussion 

Total No. of 180 samples were collected, from three 
different close range i.e., 4”, 8” and 12”on cotton cloth 
substrate. 90 samples were collected by 7.6mm country 
made pistol and 90 samples were collected by 7.65mm 

standard pistol. Among 180 firing samples during study 
period, 30 firing has been done from each close range, 
from standard as well as country made pistol. The 
dispersion pattern was somewhat irregularly circular. To 
find out the dispersion Pattern area, First we can draw 
two circles, One circle is drawn near the outer dispersion 
pattern area and another circle is drawn near the inner 
dispersion pattern area. Now, the dispersion pattern 
area was calculated by taking the outer radius and inner 
radius (Outer radius was taken from the centre of bullet 
hole to the outer dispersion area and the inner radius 
was taken from the centre of bullet hole to the inner 
dispersion area), then the area of outer circle and inner 
circle was calculated by using the formula ( ) . 
By using this formula, the area of dispersion pattern of 
7.65mm caliber of country made and standard firearms 
were calculated. It will help in estimating the range of 
firing. 

How calculation of area of dispersion pattern was 
done to be demonstrated by taking an example, to be 
illustrated: 

 

In this fig, First we can drawn outer circle near the 
outer dispersion pattern area, then we can drawn inner 
circle near the inner dispersion pattern area with the help 
of campass by taking bullet hole as a center, the radius of 
the circle was calculated with the help of ruler. 

Area of outer dispersion pattern : Radius= 7 cm

Putting the value of radius in the formulae of area of 
circle ( ), 

value of  is 3.14, A= 3.14 x 7cm x 7cm = 53.38 
cm2(app.)
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Area of inner dispersion pattern : Radius= 3.9 cm

Putting the value of radius in the formulae of area of 
circle ( ), 

value of  is 3.14, A= 3.14 x 3.9cm x 3.9cm = 47.75 
cm2(app.)

Total nos. of 30 firing has been done from each 
distance and area of dispersion pattern of GSR was 

calculated. Thereafter, average of all samples were taken 
from each distance. The result showed the large variation 
in dispersion pattern of GSR from 4” range. At 4” 
distance, from country made pistol, the inner dispersion 
area of GSR was calculated i.e. (7-19 cm2 app.), outer 
dispersion area of GSR was (30-70 cm2 app.) whereas in 
case of standard pistol, the inner dispersion area of GSR 
was (10-15 cm2app.), outer dispersion area of GSR was 
(40-70 cm2 app.) 

Table -1 Showing outer and inner dispersion pattern area of GSR on cloth target fired by 7.65mm calibre 
of country made pistol at different ranges. 

Dispersion 
Pattern 
Area

        
      Samples

  
1

 
2

 
3

 
4 5

 
6

 
7

 
8

 
9

 
10

  
                   Range 4”

 Outer 
Dispersion

Area

 8.3
Cm2

9.2
Cm2

12.1
Cm2

13.5
Cm2

7.6
Cm2

14.4
Cm2

11.2
Cm2

6.8
Cm2

10.8
Cm2

11.9
Cm2

 Inner 
Dispersion

Area

39.4
Cm2

43.1
Cm2

52.8
Cm2

59.4
Cm2

34.5
Cm2

54.4
Cm2

69.5
Cm2

61.3
Cm2

66.8
Cm2

49.7
Cm2

       Range 8”

 Outer 
Dispersion

Area

19.4
Cm2

20.8
Cm2

29.4
Cm2

28.4
Cm2

21.5
Cm2

28.3
Cm2

22.6
Cm2

27.6
Cm2

26.8
Cm2

25.2
Cm2

 Inner 
Dispersion

Area

72.4
Cm2

79.6
Cm2

98.3
Cm2

92.4
Cm2

79.3
Cm2

91.6
Cm2

78.5
Cm2

88.4
Cm2

84.6
Cm2

83.3
Cm2
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       Range 12”

 Outer 
Dispersion

Area

38.7
Cm2

36.9
Cm2

40.8
Cm2

42.6
Cm2

41.8
Cm2

39.5
Cm2

44.7
Cm2

43.3
Cm2

40.8
Cm2

37.5
Cm2

 Inner 
Dispersion

Area

141.2
Cm2

137.2
Cm2

151.8
Cm2

159.4
Cm2

157.7
Cm2

148.5
Cm2

168.5
Cm2

102.4
Cm2

151.8
Cm2

138.6
Cm2

Table-2: Showing outer and inner dispersion pattern area of GSR on cloth target fired by 7.65mm calibre of 
Standard pistol at different ranges. 

Dispersion Pattern 
Area

        
      Samples

  
1

 
2

 
3

 
4 5

 
6

 
7

 
8

 
9

 
10

  
            

       Range 4”

 Outer Dispersion
Area

10.9 
Cm2

  
11.8
Cm2

12.8
Cm2

11.4
Cm2

14.9
Cm2

13.7
Cm2

13.4
Cm2

10.4
Cm2

14.3
Cm2

10.5
Cm2

 Inner Dispersion
Area

49.4
Cm2

55.4
Cm2

60.2
Cm2

54.6
Cm2

68.4
Cm2

63.7
Cm2

62.2
Cm2

48.5
Cm2

68.2
Cm2

49.2
Cm2

       Range 8”

 Outer Dispersion
Area

20.9
Cm2

21.7
Cm2

24.8
Cm2

24.3
Cm2

23.8
Cm2

21.4
Cm2

22.9
Cm2

24.2
Cm2

23.2
Cm2

21.3
Cm2

 Inner Dispersion
Area

80.2
Cm2

83.2
Cm2

96.4
Cm2

96.2
Cm2

92.6
Cm2

81.9
Cm2

84.8
Cm2

94.2
Cm2

91.9
Cm2

81.9
Cm2

       Range 12”

 Outer Dispersion
Area

36.4
Cm2

38.2
Cm2

42.3
Cm2

46.4
Cm2

40.8
Cm2

39.4
Cm2

41.6
Cm2

37.5
Cm2

39.4
Cm2

47.8
Cm2

 Inner Dispersion
Area

130.
9

Cm2

142.
6

Cm2

155.
9

Cm2

164.
2

Cm2

153.
2

Cm2

143.
6

Cm2

150.
4

Cm2

133.
5

Cm2

143.
7

Cm2

164.
6

Cm2
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Table- 3 Showing comparison of dispersion pattern area on Cloth substrate fired by 7.65mm calibre of 
country made pistol and standard pistol at different ranges. 

Range       Dispersion Pattern Area

Substrate- Cloth    Country made Pistol    Standard Pistol

  
4”

I.D : 7-18 Cm2 (app.)
O.D : 30-70 Cm2 (app.)

I.D : 10-15 Cm2 (app.)
O.D : 40-70 Cm2 (app.)

 
8”

I.D : 20-30 Cm2 (app.)
O.D : 70-100 Cm2 (app.)

I.D : 20-25 Cm2 (app.)
O.D : 80-100 Cm2 (app.)

 
12”

I.D : 35-45 Cm2 (app.)
O.D : 130-170 Cm2 (app.)

I.D : 35-50 Cm2 (app.)
O.D : 130-170 Cm2 (app.)

Conclusion 

It is found that large variation in dispersion pattern 
of GSR pattern has been observed, when firing has been 
done from country made pistol and standard firearm at 
4” range. This study must be helpful in estimation of 
exact range of firing fired from close range by 7.65mm 
country made pistol and standard pistol by analyzing the 
dispersion pattern area of Gun Shot Residue. This study 
will be helpful in easy disposal of the cases where, range 
of firing is to ascertain. 
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Abstract

Aim: The presented study was established to evaluate the impact of formalin (FA) on the blood levels of 
superoxide dismutase (SOD), lipid profile, total serum protein and serum albumin   in female rats. Materials 
and methods: The animals were assigned randomly into groups of six; control group, and treated other five 
groups as follow, first group exposed to formalin at 200ppm (F200 group), the second exposed to formalin 
at 400ppm (F400 group), third group exposed to formalin at 200ppm plus melatonin at 10mg/kg (F200M 
group), fourth group exposed to formalin at 400ppm plus melatonin at 10mg/kg (F400M group), and the 
fifth exposed to melatonin at 10mg/kg (M group). Samples of blood from the rats were collected at day one, 
day and day 30 of the experimental period that was continued for 30 days. Results: Using immune-based 
techniques, the SOD activity, it has been here-resulted in significant (p˂0.05) after-formalin-exposure-
decreases in the blood samples of female rats from F200 and F400 groups, especially, when compared 
with the control group. The total cholesterol levels revealed significant (p˂0.05) increases in the blood of 
the tested animals of the F200 and F400 groups. These increases affected the rates of LDL, VLDL, and 
triglycerides in the blood of the studied rat-females of both F200 and F400 groups when compared with 
the control animals. Interestingly, low levels of HDL were noticed in the blood of the animals of the F200 
and F400 when comparisons with control animals. The concentrations of the LDL, HDL, and triglycerides 
in the serum of the formalin-exposed females showed significant (p˂0.05) low levels when compared with 
control animals. For day-30 collection, albumin concentrations revealed significant (p˂0.05) elevation in the 
blood of the F200 and F400 animals.. Histological examination revealed that the liver of female rats exposed 
to 200ppm or 400 ppm of formalin for 30 days have been adversely affected. Whereas, the histological 
examination of the liver of animals treated with melatonin and formalin were less affected due to formalin 
exposure. Conclusions: These results demonstrate the formalin high toxic effects on the hepatic tissues can 
be overcome by the use of exogenous melatonin.

Keywords: Antioxidant, formaldehyde, hormones, melatonin.

Introduction

Environmental contaminants cause direct toxic 
effects such as endocrine disruption, that are altering 
the normal hormonal environment and reproduction 
due to exposed to exogenous chemicals. They alter the 
metabolism, synthesis, and gene expression of hormones, 
creating critical situations for the development of the 
body(1). Formaldehyde (FA) is one of the substances 
that caused pollutant in many routs .FA can generate 

irritation toxicity that affects body organs such as eye 
and respiratory tract with bronchoconstriction and fluid 
accumulation in these tracts (2). FA is a potent sensitizer 
and a carcinogenic effect.

666 According to the foregoing, it became clear 
that there are many ways to be exposed to formalin 
and the risks it poses to public health, to show the 
health effects of the wrong use of formalin in food 
preservation that randomly imported into the country. 

DOI Number: 10.37506/ijfmt.v14i4.11945
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Also the study examined the role of melatonin in 
preventive or resistance the harmful effects of formalin 
on experimental animals. The presented study was 
established to evaluate the impact of formalin (FA) on 
the blood levels of superoxide dismutase (SOD), lipid 
profile, total serum protein, serum albumin, follicle 
stimulating hormone (FSH), luteinizing hormone (LH), 
and estrogen (E2) in female rats. (3) 

Materials and Methods

Animals: The present study was conducted at 
Science Collage, University of Wasit from November, 
2018  to  April  2019  . A total number of 36 adult albino 
rats, weighting 175-250 g and 10-14 weeks age were 
used in the current study.

Experimental Design:  The present study was 
conducted on 36 adult female rats . Animals were 
randomly divided in to six equal groups ; each group 
consisted of 6 adult female rats as in the following :                                                                            

1-Control  group : orally dosed with distilled water .                                                   

2-Group 2: orally dosed from formalin 200ppm  for 
30 days                                       

3- Group 3:orally dosed from formalin with 400ppm 
for 30 days                                

4- Group 4:orally dosed from formalin with 10mglkg 
from melatonin for 30 days.      

5-Group 5:dosed from formalin 400ppm with 10mg\
kg of melatonin for    30 days    

6-Group 6:10mg/kg dosed of melatonin only for 30 
days

Sample Collection: At the end of the tests all the 
animals were killed. The rats were first weighed before 
sacrifice and then anesthetized by cotton loaded with 
anesthesia of diethyl ether in a specific box. A midline 
abdominal incision was used to open the abdominal 
cavity to take the sample which includes: Cardic 
puncture for blood collection was entitled (4). Liver  
tissue samples were collected.

Blood analyses :cholesterol Gen 2, and triglycerides 
TRIGL were measured relying on the kits used and their 
protocols.                                                                                 

Histological techniques:

The tissue (liver organs) have been extracted 
from both classes in the following phases and ready 
for histological research using hematoxylen and eosin 
stain(5).

Statistical Analysis

Data is evaluated with a mean ± SD. Comparisons 
of classes were rendered utilizing the SPSS (Statistical 
System for Social Sciences) with the study of variation 
(ANOVA). The minimum value maximum was found 
to be P<0.05. Last big check (LSD). The gap between 
measures was decided for (ANOVA) SPSS (6) .     

Results and Discussion

Symptoms in female rats after treated with formalin 
in both concentration 200,400ppm During the last (30) 
days of the experiment ,which is by administering dose 
of formalin treatment at the concentration of ( 200,400)
ppm. some symptoms and signs were observed on the 
animals of the group. This includes hair colour shifting 
from white to yellow and also general  weakness of 
the body which is the weakness of teeth that begins to 
break down or gets yellow. These animals were perished 
in relation to the second , third, fourth and fifth group 
,but the second and third group have more symptoms 
than the fourth ,fifth group , because the fourth and fifth 
groups have formalin and also Melatonin, while the 
sixth group is treated with melatonin only . predation is 
noticed  among  them ,binge eating and strength in body. 
The current study showed a reduction on serum SOD 
activity. It was recorded a reduction in SOD activity and 
increase in lipid peroxidation in experimental animals 
after exposure to formaldehyde . Oxidative stress derived 
secondary toxic actions might be induced by FA. SOD 
lowered by formaldehyde due to elevations of some free 
radicals. Irreversible toxicity may be performed for long 
time exposure to FA. The catalase, by FA, GSH reduced 
and no recovery levels were seen in which secondary 
toxicity induced via oxidative stress was conducted. 
SOD was significantly higher in group had low dose of 
formaldehyde with melatonin  (GIV) than those of high 
dose (GV), and compared with those groups had FA 
only, this result may be the role of antioxidant capacity 
of melatonin as indicated by previous researchers who 
concluded the role of melatonin in partially prevent 
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the liver damage against HCHO intoxication. Broad-
spectrum antioxidant effects of melatonin can be seen to 
eradicate free radicles (7). 

Current study showed that exposure to F200 and 
F400 results in significant increase in cholestrol, TG, 
LDL-c, VLDL significantly in treated female rats. High  
rates of LDL and VLDL increases the incidence chances 
of cardiovascular disease considered to be a major risk 
factor for chronic disease such as coronary heart disease 
and hypertension and some types of cancer , while the 
HDL ratio decreased significantly, which is a result of the 
previous studies , as it was found by previous researchers 
that formalin increases the oxidation pressure that leads 
to high levels of fat. Formalin substance increases the 
pressure of oxidation as the generation of free radicals 
that attack the fat of the cellular membranes increases , 
leading to the generation of malondydehyde , which in 
turn leads to the destruction of vessels and tissues (8)  . 
HDL decreases in the treated animals with formalin at 
200 or 400 can be expected in which certain damages 
may have been introduced to those pathway components 
leading to the disturbances in the metabolisms of those 
lipids showing lower levels of HDL in the blood of 
the tested rat females.This increase may be due to the 
effect of formalin on the permeability of the hepatic 
cell membranes or it may be due to the blockage of the 
hepatic canal. Bile , which leads to reduced or stopped 
cholesterol release in the duodenum. LDL is oxidized by 
the oxygen free radicals in the arteries and converted in 
to foamy lesions or atherosclerosis (9)      

Current study showed that exposure to F200 with 
10mglkg from melatonin  and F400 with 10mglkg from 

melatonin results in significant decrease in cholestrol, 
TG, LDL-c, VLDL and increase of HDL significantly 
in F200 and F400 groups, whereas these values were 
normal with 10mglkg from melatonin compare with 
control group. On the other hand melatonin removes 
the oxygen free radicals and prevents oxidative 
changes.  LDL is generally a blood lipid disorder and 
plasma lipid alteration among the risk factors for 
cardiovascular disease .More attention has recently 
been paid to melatonin to improve lipid profiles. The 
mean effects of melatonin on plasma lipids and lipid 
peroxide level have been reported in previous studies. 
Studies were also conducted on this hormone on the 
physiological changes resulting from high-calorie 
and fat diets. The use of melatonin accompanied by 
zinc acetate leads to a significant decrease in the level 
of cholesterol in the blood and TG , LDL .Melatonin 
probably improves the features of fats from by reducing 
the oxidation of fats and other necessary proteins by free 
radicals according to the results of some studies, there 
are several mechanisms that can be suggested for this 
action of melatonin : Interactions with LDL-c receptors 
, inhibition of biosynthesis of cholesterol and LDL-c 
accumulation , analgesia of lipase protein and reduces 
lipoprotein activity of the accumulation of TG rich in 
very LDL , VLDL molecules and decreases in intestinal 
cholesterol absorption or inhibition of transport of fatty 
acids through metabolism receptors (10).                                                                               

Table (1): The effects of formalin, melatonin and 
formalin with melatonin on serum SOD concentrations   
mmol/L in mature female rats.

Table 1: Lipid, sex-hormone, and superoxide dismutase profiles in the study groups at day one of sample 
collection.

Group Cholesterol HDL LDL SOD Triglycerides VLDL

Control 54.86 24.319 19.56 247.77 58.66 11.731

F200 55.01 24.242 19.42 243.78 56.75 11.351

F400 54.4 23.964 19.01 243.51 57.13 11.426

F200M 55.13 23.601 20.16 246.67 56.82 11.364

F400M 54.29 23.202 19.88 249.52 56.06 11.21

M 54.96 24.084 19.41 246.53 57.42 11.482

LSD N.S. 0.5289 N.S. 3.143 1.011 0.2023



Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4      2391

LSD: Least significant difference; N.S.: Non-significant

Table 2: Lipid, sex-hormone, and superoxide dismutase profiles in the study groups at day 15 of sample 
collection.

Groups Cholesterol HDL LDL SOD Triglycerides VLDL

Control 55.18 24.5 18.87 247.06 59.07 11.814

F200 59.86 20.74 25.84 201.05 66.39 13.279

F400 70.34 18.18 37.59 181.93 72.82 14.563

F200M 58.82 22.28 24.66 238.73 59.42 11.884

F400M 59.89 19.89 27.44 214.98 62.76 12.552

M 51.21 26.29 14.44 266.51 52.43 10.487

LSD 1.19 0.756 1.266 2.826 1.307 0.2614

Figure 1  : A- Images microscope represent liver of rat   control central vein (A), sinusoidal spaces (B 
hepatocytes (C).100X(H&E) , B- Images microscope represent liver of rat exposed to formalin 200 ppm  
at day 30 of the experiment appeared loss of  sinusoidal spaces(A), rupture of central-vein (B), pycnotic 

nuclei(C) and infiltration of lymphocytes(D). 200X (H&E)

Figure  2 : A-Images microscope represent liver of rat exposed to formalin 400 ppm  at day 30 of the 
experiment appeared pycnotic nuclei(A), degeneration of hepatocytes with numerous vacuolations (B), 

infiltration of lymphocytes(C), absent nuclei of hepatocyte (D), nuclear-material clumping(E) and necrosis 
of hepatic cells(F). 400X (H&E), B- Images microscope represent liver of rat exposed to formalin 200 ppm  

and melatonin  10 mg/kg at day 30 of the experiment less severe central vein congestion (A), less dilated 
sinusoidal spaces (B) and  less impacted endotheliallining(C).200X(H&E)
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Figure 3 : Images microscope represent liver of rat exposed to formalin  400 ppm  and melatonin 10 mg/
kg at day 30 of the experiment less severe central vein congestion (A), less dilated sinusoidal spaces (B)  
low levels of infiltration of inflammatory cells(C) and no found hemorrhages .  20X(H&E) B- Images 

microscope represent liver of rat exposed to  melatonin  for 10mg/kg    at  30 days of the experiment normal 
central vein (A), normal sinusoidal spaces (B) normal hepatocytes (C).40X(H&E)

The liver of the control group, the liver tissue 
revealed normal central vein with liver cords of 
hepatocytes radiating from the central vein and separated 
by blood sinusoid plus hepatocytes had rounded nuclei 
indicating normal (without changes) tissues (Fig.1,A)   
For both F-200 and F-400 groups  (Fig. 1,B and Fig2, 
A) respectively, at day-30 sample collection time, loss 
of normal architecture, degeneration of hepatocytes 
with numerous vacuolations, presence of pleomorphic 
nuclei with different sizes and degeneration levels, loss 
of sinusoidal spaces, central-vein rupture, hepatic-tissue 
based scattered inflammatory cells, blood-filled-central-
vein dilation, dropped-out-degenerated hepatocytes, 
mostly displayed pycnotic, absent nucleoli, and nuclear-
material clumping.  (11) mentioned  that FA is extremely 
soluble and reactive in its contact with mucus or other 
nucleophilic-group-containing cellular macromolecules, 
such as amino acids and DNA. FA may interfere-
react with DNA, and it is accountable for the genotoxic 
and carcinogenic results of FA via the construction of 
bonds between DNA and FA related adducts. This fact 
are explain the effect of FA on the nucleus.

 For the F-200 10mg/kg at day 30 of the experiment 
(Fig.2, B), the protective treatment of melatonin against 
the exposure to 200PPM of FA showed a decrease in 
the histological changes compared to F-200 group that 
received FA alone, in which less dilation of central 
vein, less dilation of sinusoidal spaces, less congestion 

in the central vein, less infiltration of lymphocytes, and 
less inflammatory cell  infiltrations  and hepatocyte 
degenerations were seen  in  the  melatonin  treated  
group  compared  with those from the F-200 group.

In the case of the F-400 with 10mg/kg group at 
day- 30 time-point, the histological findings revealed 
that the exposure to formalin and melatonin resulted 
in  less severe central vein congestion, some restoration 
of the liver architecture with less impacted endothelial 
lining, less dilated sinusoidal spaces with close-normal 
thickness of tunica media, low levels of infiltration of 
inflammatory cells, smaller sinusoids, low numbers of 
hemorrhages (Fig.3,A)

 (12) concluded that M fought the induced oxidative 
stress produced by the exposure to FA that increased the 
tissue toxicity generating lower infiltration of neutrophils 
and decreasing the 8-hydroxydeoxyguanosine (8-
OHdG) levels, which can be useful for the protection 
against the exposure to FA, and this agrees with the 
current investigation results.

For  the groups that received 10mg/kg   melatonin 
only, the findings of the liver tissues showed normal 
tissue structure, architecture, compartments (Fig.3,B) 
Our study is comparable with (13) who mentioned that 
the melatonin play important role to improvement the 
histological structures of kidney and liver of mice and 
give it the normal characteristics for these organs. (14) 
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mentioned the fact that melatonin is nowadays there has 
been a certain knowledge of the importance of melatonin 
in human biology and diseases, but many of its roles 
and consequences tend to be overlooked. Melatonin is 
a powerful free radical scavenger, stronger than vitamin 
E.  The extremely toxic hydroxyl radical and other oxygen-
based radicals are modified by melatonin effectively. 
Melatonin also has antioxidant effects: it improves the 
concentrates of various antioxidant enzymes such as the 
SOD, glutathione reductase, and glutathione peroxidase. 
In addition, melatonin suppresses NO synthase, a pro-
oxidant enzyme.                                                                              
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Abstract

Rheumatoid arthritis (RA) is considered as an autoimmune disease which influences the joints. It usually 
results in a warm, enlarged, and painful joints. Stiffness and Pain typically amplify once relaxation. 
Frequently, the hands and wrist are involved, with similar joints naturally involved on both sides of the body. 
The syndrome might additionally have an impact on the other parts of the body. Adenosine Deaminase is an 
enzyme (EC 3.5.4.4) used with the metabolism of purine. It is essential for the analysis of adenosine from 
nutrition and the revenue of nucleic acids in soft tissue. Its chief purpose in humans is the immune system 
growth and preservation. On the other hand, the complete physiological role of ADA is so far not known. 
This study carried out at Al-Kadima Teaching Hospital, during the period fr6-om September 2014 till the 
end of October 2015. Patients who have any other disorders conditions are excluded. Subjects accepting 
treatment with medications within 7-9 months. A total of 66 patients with Rheumatoid arthritis were 
enrolled in this study: thirty-five of them were newly diagnosed to have Rheumatoid arthritis who receives 
no therapy for Rheumatoid arthritis (group A); the remaining thirty-one patients were with Rheumatoid 
arthritis who receive by methotrexate 500 mg for 7-9 months as the (group B). Twenty-six healthy subjects, 
as controls(group C ). The results show a significant elevation in the ADA activity in group A and group B. 
The study concluded that the level of ADA was higher in  Iraqi RA patients than in healthy control subjects

Keywords: Rheumatoid arthritis, Adenosine Deaminase   and methotrexate

Introduction

Rheumatoid arthritis (RA) is considered as an 
autoimmune disease which influences the joints. It 
typically results in warm, inflamed, and hurting joints. 
Rigorousness and Pain characteristically amplify once 
relaxation. Frequently, the hands and wrist are involved, 
with the analogous joints certainly intricate on both sides 
of the body. This force clue to inflammation in the heart, 
inflammation in the lung, and low red blood cell count, 
fatigue and elevated in the body temperature could also 
be found.(1) 

Correspondence: 
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Recurrently, signs arise on gradually from weeks 
to months. Even though the fact that the reason for 
rheumatoid arthritis is not well identified, it is speculative 
to contain a miscellaneous of environmental factors 
and genetic. The exceptional mechanism comprises the 
aggressive action of the immune system of the body 
which indication to solidifying and irritation of the joint. 
It influences cartilage and bone.[1]

The sympathy of this syndrome is to be influenced 
by a person’s symptoms and signs.(2) RA affects 
between 5 and 50 per 100,000 people newly developing 
the condition and between 0.5 and 1% of adults in the 
developed world each year.(3) Onset is persistent through 
middle age female are influence 2.5 times as often as 
men.[1] In 2013, it gives rise to in 38,000 deaths up 
from 28,000 deaths in 1990.(4) Adenosine Deaminase 
is an enzyme (EC 3.5.4.4) used with the metabolism of 
purine. It is essential for the breakdown of adenosine 
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from sustenance and for the revenue of nucleic acids in 
soft tissue. Its topmost purpose in humans is the immune 
system growth and preservation.(5) Instead, the complete 
biological character of ADA is not recognized ADA 
present in both major form (dimer-complex) and minor 
form (monomer). (6) In the monomer configuration, 
the enzyme is a polypeptide chain,(7) fixed into eight 
elements of equivalent α/β barrels, which frame a 
topmost deep pocket that is the active site. Along with 
the eight essential β-barrels and eight marginal α-helices, 
ADA likewise embraces five further helices: residues 
19-76 fold into three helices, located between β1 and α1 
folds; and two antiparallel carboxy-terminal helices are 
placed across the amino-terminal of the β-barrel. The 
ADA active site involves a zinc ion, which is located 
in the deepest recess of the active site and synchronized 
by the substrate and five atoms from His15, His17, 
His214, Asp295.(5) The substrate is bound to an active 
site by nine hydrogen bonds and become stable. The 
carboxyl group of Glu217, approximately coplanar with 
the substrate purine ring, is in the site to formulate a 
hydrogen bond with N1 of the substrate. The carboxyl 
group of Asp296, correspondingly coplanar with the 
substrate purine ring, forms a hydrogen bond with N7 
of the substrate. The NH group of Gly184 is in position 
to consist of a hydrogen bond with N3 of the substrate. 
Asp296 forms bonds composed with the Zink ion 
(Zn+2) laterally with 6-OH of the substrate. His238 also 
hydrogen bonds to substrate 6-OH. The 3’-OH of the 
substrate ribose figure a hydrogen bond over and done 
with Asp19, conversely the 5’-OH construct a hydrogen 
bond through His17. Double extra hydrogen bonds are 
made to water particles, at the preliminary of the active 
site, thru the 2’-OH and 3’-OH of the substrate. In place 
of the importance of the recessing of the active site in 
the interior enzyme structure, the substrate, immediately 
it bound, is very nearly completely recaptured from the 
solvent.(7) The surface area of the substrate to solvent 
once bound is 0.5% the surface area of the substrate in 
the Free State.

Material and Methods

Subjects: the study was a cross-sectional study 
carried out at Al-Kadima Teaching Hospital, during the 
period from September 2014 till the end of October 2015. 
Patients who have any other disorders conditions are 

excluded. Subjects accepting treatment with medications 
within 3 months. All subjects were nonsmokers, and 
none reported chronic alcohol consumption.        

The protocol for the study was approved by the 
Ethical committee of Al-Nahrain Medical  College and 
informed signed consent was given by each subject.  
A total of 66 patients with Rheumatoid arthritis were 
enrolled in this study: thirty-five of them were newly 
diagnosed to have Rheumatoid arthritis who receives no 
therapy for Rheumatoid arthritis (group A); the remaining 
thirty-one patients were with Rheumatoid arthritis who 
receives by methotrexate 500 mg 7-9 months as a 
therapy (group B). The study included another Twenty-
six healthy subjects, non- alcoholic, non-smoking and 
no family history of any type of Diabetes Mellitus or 
Hypertension who serve as healthy controls(group C ); 
they were matched with patients` groups for age as in 
table 1

Blood samples: 

Five millilitres of random venous blood was 
withdrawn from each patient, in the supine position, 
without application of a tourniquet. Samples were 
transferred into a clean new plane tube, left at room 
temperature for 15 minutes for clotting, centrifuged at 
1800 x g for 10 minutes at 4°C, and the separated serum 
was transferred into  Eppendorf tube and was used for 
measurement of ADA. The tubes were stored at –20 oC 
until analysis, which was done within one month after 
collection.   

Procedure:  measurement of serum ADA was done 
by ELISA kit [8].

Statistical analysis:  statistical analysis was 
done using Excel system version 2003 and includes 
descriptive statistics (mean and standard deviation) and 
inferential statistics (t-test) to test the significance of the 
mean difference. When P-value was less than 0.05, the 
difference is considered statistically significant, and the 
difference is considered highly significant when P-value 
was less than 0.001.
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Results

Table (1) clinical criteria of patients groups with Rheumatoid Arthritis and control (mean ±sd )                                                                             

Parameters Group A Group B Group C

Age rang (years) 45-67 45-67 45-67

ADA (IU/l) 13.248±4.145 32.268±4.779 18.738±4.34

Table (2) p-value between the studied groups

The Groups Group A Group B Group C

Group A -------- ≥0.001 ≥0.001

Group B ≥0.001 ≥0.001 ≥0.001

Group C ≥0.001 ≥0.001 ≥0.001

Discussion

The preclusion of joint damage and reducing the 
sickness form vital mechanisms of administration of 
RA patients, the first establishment of the appropriate 
treatment is essential. Even though clinical guides help 
in appraising syndrome activity, biochemical indicators 
are furthermore one of the things for signs of syndrome 
activity and progress. This study demonstrated in table 
1 group B has the maximum level of ADA, though 
group A the lowest level of   ADA. Nevertheless, the 
strict source of flow in ADA levels is not recognized, the 
activity might be greater than before as a consequence 
of its ejection from the damaged cells and initiate of 
cellular proliferation in RA (9) Nalesnik M et al., revealed 
an insignificant association between CRP and ADA in 
patients with RA without methotrexate treatment and 
recommended that ADA  activity in serum might be 
used as a biochemical indicator of the inflammatory 
progression in RA (10). 

ADA catalyzes the irremediable hydrolysis of 
adenosine to inosine. Adenosine has been revealed to be 
a strong endogenous anti-inflammatory agent (11). The 
enzyme ADA characterizes a checkpoint in the directive 
of extracellular Adenosine levels (12) and therefore is 
possible to moderate the inflammatory procedures.                                 

A study by Sari et al., (13) exposed that serum total 
ADA activity is linked with RA and may propose a 
respected helper to measure inflammation moreover to 
the traditional indices. That suggested that determining 
ADA activity help for a superior clarifying of some of 
the pathophysiological sorts of the disease.                                                   

Methotrexate is the anchor drug for remedy of RA. 
Subsequently, the anti-inflammatory influence of MTX 
is through the incitement of adenosine receptors, it was 
reflected that the therapeutic properties of MTX could be 
as a result of catalytic activity of ADA in the serum (14)

The pathophysiology of adenosine ejection is associated 
with MTX pathways. It is recommended that MTX stops 
ADA and surges vasodilatation convinced by adenosine 
so it is a deduction that ADA activity in serum may be 
an imaginable biochemical indicator for checking the 
therapeutic properties of MTX in RA patients. Van Ede 
et al. resolved a connection between ADA and MTX 
treatment in patients receiving MTX and folic acid 
(15). Salesi et al. revealed that ADA levels earlier and 
later the MTX treatment in their RA group and point to 
a connotation with ADA levels with the usefulness of 
MTX treatment (16)

Conclusion

This study showed that level of ADA was higher in 
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Iraqi RA patients     than in healthy control subjects.
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Abstract
To estimate the rate of atrial fibrillation (AF) among Jordanian patients, and to identify the clinical data of 
signs and symptoms, diagnostic criteria, complications, prognosis and management. A cross-sectional study 
involving total- 126-AF patients who admitted to Prince Hamzah Hospital with diagnosis of AF. The study 
was begun from January 2018 to July 2019. A non-probability (Convenience) sample of (126) patients with 
atrial fibrillation who are admitted to the cardiac unit at Prince Hamzah Hospital. A special standardized 
question form is designed and to be filled by researcher after patient signing his consent paper. The study 
included (126) Atrial Fibrillation Jordanian patients. The result find the age is important risk factor for atria 
patient. The high percentage of patients distributed among old age group. AF was associated with chronic 
diseases, such as hypertension (73.01%). In spite of the fact that atrial fibrillation is expected to be an 
epidemic disease within the next 20-30 years, no clear preventive programs especially for those who have 
high risk like diabetes mellitus, hypertension, ischemic heart disease and overweight regarding education 
and changing lifestyle to reduce the incidence of atrial fibrillation. 

Keywords: Atrial Fibrillation, Jordanian, Patients  

Introduction

Atrial fibrillation (AF) is the most common 
arrhythmia encountered in clinical practice and accounts 
for 1/3 of hospital admissions for cardiac rhythm 
disturbances. Recent worldwide epidemiological data 
have reaffirmed the fact that AF is a global epidemic 
and has adverse effects on long term morbidity and 
mortality. Although the effect of AF on the quality 
of life and survival has been well documented in the 
western population1,2,3,4. In addition, AF is frequently 
associated with disturbing symptoms and very important 
socioeconomic problems, such as permanent disability, 
cognitive disturbance, hospitalization, and absence from 
work2.

AF is a supraventricular tachyarrhythmia 
characterized by uncoordinated atrial activation leading 
to ineffective atrial contraction. AF represents an 
important clinical problem with related to significant 
health and social issues. It can be complex and 
challenging for clinicians to manage. It can also lead to 
frequent hospitalizations, hemodynamic abnormalities, 
and thromboembolic events resulting in significant 
morbidity and mortality and impact negatively on the 
patients’ quality of life3,5,6.

The number of AF patients has been increasing 
worldwide. A study from New Zealand in 1999 reported 
10.4% as the prevalence of AF admissions. The 
prevalence of AF increases with aging. The Feinberg 
analysis, that based on other four epidemiological studies, 
indicated that the prevalence of AF was increased with 
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age by 2.3% and 5.9% in the population aged >40 years 
and >65 years, respectively. The further increase in the 
prevalence and the incidence of AF with the aging of the 
population are predicted in the future3. 

AF is most commonly classified according to its 
temporal pattern. Paroxysmal AF is a self-terminating 
AF episode lasting less than 7 days, and usually less 
than 48 hours. Sustained AF, lasting longer than 7 days 
and less than a year, is classified as persistent. Where 
AF persists beyond a year, it is classified as permanent, 
irrespective of the fact that there may have been 
temporary resolution after cardioversion1. Paroxysmal 
AF may degenerate into more frequent paroxysms, or 
a sustained form of AF, which in turn may degenerate 
into permanent AF. ‘Lone AF’ is largely a diagnosis of 
exclusion and refers to AF occurring in the absence of 
concomitant cardiovascular disease (eg, hypertension), 
structural heart disease (normal echocardiogram), with a 
normal ECG and chest X-ray1,7.

AF has many etiologies, and it may develop in the 
presence of many controllable and non-controllable 
risk factors. Chronic diseases such as certain heart 
diseases, hypertension (HTN), diabetes mellitus (DM), 
and hyperthyroidism are considered as controllable risk 
factors. Congenital heart diseases, aging, and family 
history are considered as non-controllable risk factors. 
At present, the prevalence of both chronic HF and AF is 
increasing since these two conditions share common risk 
factors. As a risk factor, heart failure (HF) comes at the 
second place after HTN. A study of electrical ALternans 
in Patients with HF (ALPHA) shows the AF prevalence 
exceeds 20% in HF patients thus demonstrates an 
association between AF and chronic HF3. 

Several different treatment options exist for 
management of AF. Management may include 

medication to restore and maintain sinus rhythm, 
medications to obtain rate control, and anticoagulants. 
With proper management of AF the risk of stroke 
and other heart related problems can be significantly 
decreased8,9.

Methodology

Design of the Study:

A cross-sectional study involving total 126 AF 
patients who admitted to Prince Hamzah Hospital with 
diagnosis of AF. 

The Sample of the Study:

A non-probability (Convenience) sample of (126) 
patients with atrial fibrillation who are admitted to the 
cardiac unit at Prince Hamzah Hospital. 

The Study Instrument:

A special standardized question form is designed 
and to be filled by researcher after patient signing his 
consent paper. It involves information’s about the 
patients such as general demographic criteria including 
age, sex, and clinical criteria, signs, symptoms, type of 
atrial fibrillation, risk factors, diagnostic criteria and 
management. 

Data Analyses 

In order to achieve the early stated objectives, the 
data of the study were analyzed through the use of 
statistical package of social sciences (SPSS) version 19 
through descriptive and inferential statistical analyses. 
The statistical data was analyzed by using descriptive 
statistics (Frequency and Percentage).
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Results
Table (1): Demographic Characteristic of Atrial Fibrillation patients:

Percentage (%)
Frequency
(Total 126)

Groups

0.81≤ 39.00

Age (years)

2.4340.00 - 45.00

4.0546.00 - 51.00

7.91052.00 - 57.00

10.31358.00 - 63.00

14.31864.00 - 69.00

31.74070.00 - 75.00

18.32376.00 - 81.00

10.313≥82.00

100.0126Total

40.551Male

Gender 59.575Female

100.0126Total

89.7113Permanent (Chronic)

Type of Atrial 
Fibrillation

7.19Paroxysmal

3.24Lone

100.0126Total

93.7118Yes
Smoking 

6.38No

100.0126Total

 

The study included (126) Atrial Fibrillation Jordanian patients. The result in table (1) shows the high percentage 
of study subject at age group 70-75 (31.7%). In addition, this table shows the majority of study subjects were female 
75 (59.5%). Concerning to the type of atrial fibrillation, the study finding show that 113 (89.7%) of study subjects 
have permanent (chronic) atrial fibrillation type. Finally in this table the result indicate that 118 (93%) patients have 
yes smoking. The age is important risk factor for atria patient. The high percentage of patients distributed among old 
age group. 
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Figure 1:Type of Atrial Fibrillation
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Figure 1: Distribution of study subjects by type of atrial fibrillation.
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Figure 2: Distribution of patients by etiology of atrial fibrillation, the figure shows that HTN is highest 

percentage (73.01%) as an etiology of atrial fibrillation. While alcohol is the lowest percentage (0.8%) that 
cause for atrial fibrillation. 

Table (2): Clinical and echocardiographic characteristics of AF patients:

Symptoms
Frequency
(Total 126)

Percentage (%)
(Total 100.0)

Dyspnea
Yes 75 59.5
No 51 40.5

Chest Pain
Yes 2 1.6
No 124 98.4
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Palpitation
Yes 20 15.9
No 106 84.1

Thrombo Embolic
Yes 7 5.6
No 119 94.4

Sepsis
Yes 5 4.0
No 121 96.0

Table (2) show the symptoms of atrial fibrillation patients. Dyspnea is most common symptom 75 (59.5%) 
among (chest pain, palpitation, thromboembolic and sepsis) in atrial fibrillation patient. 

Table (3): The prevalence of patients’ medical management:

Management \ DC shock

Frequency
(Total 126)

Percentage (%)
(Total 100.0)

Yes 1 0.8

No 125 99.2

Management \ Anticoagulation

Yes 52 41.3

No 74 58.7

Management \ Antiplatelet

Yes 70 55.6

No 56 44.4

Management \ Antiarrhythmic

Yes 7 5.6

No 119 94.4

Table (3) shows anticoagulants and anti-arrhythmic taking by atrial patient. The study finding indicate that the 
antiplatelet is most common management uses from atrial fibrillation patients.  

Discussion

This study demonstrates that the age of Jordanian AF 
patients highly distributed at age group 70-75 (31.7%), 
also the result finding the atrial fibrillation increase with 
age as a result show that the high percentage of atrial 
fibrillation patients distributed among old age group. 

This result come along with (Zhou and Hu, 2008), they 
mentioned that “ the age standardized prevalence of 
AF in the general Chinese population was 6.5 per 1000 
people, and that it increased with age. Also we confirm 
that AF is a disease that is largely prevalent in the 
elderly in the general Chinese population, with the great 
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majority of cases present among people aged 60 years 
and above” 4. Also Alharbi and Alsuhaibani, 2018, in 
their study “Atrial fibrillation among adult Saudi patients 
with chronic heart failure: Tertiary center experience” 
state that the increasing occurrence of various chronic 
and cardiovascular diseases with aging which contribute 
to HF and eventually AF5.

According to type of atrial fibrillation our result 
show the common type is permanent (chronic) atrial 
fibrillation. This result supported by Johansson, et al., 
2017 They reveals that “permanent AF and persistent 
AF were more common. This may be explained by use 
of a longer time period for the classification of AF (up 
to six months from the first diagnosis of AF compared 
to six weeks); this gave us more extensive data from 
the patient records and more data from the clinicians’ 
assessments of the patients for classifying the type of 
AF”10.

In our study the result find that the common cause 
for atrial fibrillation are hypertension have higher 
percentage among etiology factors of atrial fibrillation. 
Alharbi and Alsuhaibani, 2018, said that the HTN 
considered one of the most prevalent causes of AF. In 
this study, the development of AF was more within HTN 
patients5.

About Atrial fibrillation patient medication the result 
of this study show antiplatelet management (aspirin) 
is commonly prescribed by doctor for AF patients 
because play important role in decrease mortality of 
AF patient. This result agree with (Gersh, et al., 2011; 
Karamichalakis, et al., 2015; Rajan, et al., 2019) all 
them mentioned that the “ Aspirin reduces the risk of 
stroke by 25% in AF patients and it prevents mostly non-
cardiogenic embolic strokes”11-13.

Conclusions

Most of Jordanian patients are affected with HTN 
as a cause for atrial fibrillation, and the common type 
is atrial fibrillation permanent (chronic),while most of 
these patients didn’t take anti-arrhythmic drugs, anti-
coagulants and, DC shock through their treatment.  

Recommendations:

Base on the result of the present study the researcher 
recommended are following: 

1. Comprehensive understanding of AF 
epidemiology is necessary to establish preventive and 
management strategies for AF and consequently improve 
clinical outcomes of AF patients in the hospitals.

2. A guideline need to be prepared MOH for 
medical staff to improve their knowledge and training 
toward management of patients with atrial fibrillation 

3. Health education and public policies are 
urgently required for Jordanian elderly people. 
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Abstract

In the recent years an significant rise were occurred due to exposure human being of heavy metal . There are 
no escaping from exposure to toxic chemical and heavy metal . The aim of this study was to determine and 
evaluate the risk heavy metal in lipstick on the public health, so we selected one heavy metal (lead) in the 
randomly selected lipstick samples from local markets . We determine lead in 28 lipstick products samples. 
Cosmetic products have a wide number of forms and uses ,many of them contain chemical compounds 
that may passé through the skin. High concentration of heavy metal in lipsticks which could form potential 
health risk on public health , especially we know this lead accumulate in biological system . we used to 
determine lead spectrophotometer technique . The samples were analyzed based on international standard 
by using (HNO3 ; H2O2) method . The concentration of maximum lead in random samples was (1.4) ppm 
, while the minimum lead was (0.02)ppm .This results were below the recommended limits of the united 
state Food and Drug Administration .In manufacturing of lipsticks must be monitoring the components 
and chemicals used . Also quality control take place to check the concentration of heavy metal in lipstick 
products in each country .   .

Key words: Lead ,Cosmetic, Heavy metal, element ,Health risks.

Introduction

The Greek word “kosmetikos” is origin of the word 
cosmetic 1 . In the 2014 the sales cosmetic in over 230 
billion us dollars 2 .This reflex the general acceptance 
cosmetics. Since the first civilization the cosmetic take 
compose a part of routine body care for low and middle 
class people also for upper of society. Recently cosmetic 
products constituted a big boost in industries 3 .The 
commonly used cosmetics in the world include facial 
make ,skin care ,mouth washes ,deodorant, shampoo, hair 
dyes ,nail polishes , mascaras , eye line and eye shadows 
which are find in different applications on different body 
parts ,much of personal car products are industrial car 
chemicals 4 Some of heavy metal are used as coloring , 
while some added without intentionally 5. The demand 
of cosmetics depends on beauty consciousness of the 
human health awareness as well as the side effects was 
attract the researchers to knowledge the causes behind 
their side effects 6. In the past skin and its role is not more 
than considered a covering and protecting coat recently 
it’s a part of immune system 5. The first protective layer 

in the human body is skin ,The skin sometimes allow 
some external materials to passé through it . Lipsticks 
products are directly applied on the body causes side 
effects, some of sensitivity is being when absorption 
is very high 7. Cosmetic products contain heavy metal 
such as lead has been research subject du to biological 
accumulation and their toxicity in the body 8. cosmetic 
industry consist many chemicals some of it have been 
associated with developmental or reproductive or other 
health effects , because of potential for exposure through 
ingestion lip stick products , there for thy have been 
suggested as a particular concern 9.

The specification of cosmetics are include of some 
i8ngredients for stability , long lasting and effective 
as well as harmless use for human . Bio accumulation 
occur because presence of heavy metal in human 
tissues which they are build complication , this lead to 
appearance of some diseases in kidney , nervous , bone 
and cardiovascular 10. Ingredients in cosmetics are linked 
with some diseases like cancer , reproductive harm and 
birth defects 11. Lipstick may provide direct oral exposure 

DOI Number: 10.37506/ijfmt.v14i4.11948
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to the contamination in addition to on other type like 
lotions may provide indirect percutaneous exposure 
12. Lead as heavy metal is common contamination in 
various cosmetic products naturally lead is present in 
the earth crust with molecular weight 82 16 . Several raw 
materials and pigments included in cosmetics contain pb 
13 .Lead toxicity has been distinguish health hazard for 
several centuries. Colic, anemia, neuropathy , sterility 
,and earing impairment 14. Lead can cross the placental 
during pregnancy 15.

Currently no international standards for impurities 
in cosmetics. FDA legal authority for drugs , biologics 
and medical devise, is different on cosmetics products 
and ingredients . firms are responsible for the safety of 
their product before marketing. Unsafe levels of lead 
in cosmetics and food may be skill exist sources of 
contamination 16. The concentration of pure pigment can 
vary from 1 to 10% depending on the type of products 
17. One study tested 33 common brands lipsticks they 
found that 61% contained pb with level up to 0.65 ppm 
18. Also two other studies estimated pb in lipstick , US 
food and drug administration (FDA) they detected pb in 
all tested sample 19.

Materials and Methods

-Sample preparation :- Lipsticks sample were 
prepared according to wet digestion method 20.

-Instrumentation :- 

We used Flame atomic absorption spectrometer 
for determination the concentration of lead in cosmetic 
samples . The analytical condition are (wavelength is 
246 , lamp current 6 , slit width 0.25) .Standard solution 
were prepared in five different concentration for each 
separately to obtain calibration curve quantitative 
analysis .

Results

Lead detected in all lipstick ( 28 samples) in the range 
(0.02 – 1.4 ) ppm . The US food and drug administration 
(FDA) limit for pb as a colure additive is (20) ppm . All 
sample was less than FDA limit .  The highest pb content 
was 1.4 ppm and the lowest was 0.02 ppm .  

Table 1: the concentration of pb in ppm in lipstick

Sample no. Concentrate of Pb (ppm) Sample no. Concentrate of Pb (ppm)

1 0.21 15 1.20

2 0.82 16 0.09

3 0.57 17 0.12

4 0.14 18 0.29

5 0.01 19 0.13

6 0.04 20 0.67

7 0.02 21 0.13

8 0.43 22 0.10

9 0.05 23 0.51

10 0.31 24 0.71

11 0.72 25 0.42

12 0.11 26 1.40

13 0.34 27 1.01

14 0.50 28 0.17
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Tale 2 : concentration of heavy metal lead (pb) in lip sticks (ppm).

Group number mean Std. deviation Std. error P value

(28) 0.40 0.37 0.07 0.001

 *p<0.05 

Table 3: International limits for heavy metal lead in lip sticks (ppm)

WHO 10

EU 0.5

US 1.0

GERMANY 1.0

CANADA 10

Table 4 : comparison to literatures values

Concentrate of pb in (ppm) Reference

      0.04 - 3.75 Picinip; et.al 2013 [21]

      0.77 -15.44 Zakaria, A. 2015 [22]

      0.02 -1.32 Liu, S; Hamond 2013 [23]

      0.30 - 2.44 Al-Saleh et.al 2011[24]

      10.9 - 15.25 Ackah-M 2015 [25]

      0.09 - 3.06 Hepp.NN et.al 2004 [26]

     18.7 - 87.3 Nnovomic et.al 2005 [27]

      0.02 -1.40 Our study

Discussion

Trace elements in cosmetics like lead according to 
FDA may be is un avoidable under condition of good 
manufacturing practice . It is very important to find 
relation between to investigate of the safety of cosmetics 
and personal care products and their ingredients on daily 
basis. Ingredients found in lipstick are wax ,oil ,alcohol 
,and dye . Lead is not an ingredient of the lipstick it might 
be present as impurities in the color additives . To reduce 

the side effect lipstick must make the international 
cooperation between personal car products and their 
ingredients and toxicologists .The FDA has established 
20 ppm as a maximum amount of lead allowed in color 
additives used to make cosmetics for external use , 
produced using good manufacturing practice. There are 
no legislation for regulation the level of toxic metal in 
Asia , Europe and US . USFDA determine the level of 
lead in a number of different lipstick . Although lead 
found in lipstick is only minor source when compared 
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to other sources ,such as air ,food and water , we can not 
overlooked lead exposure from lipstick. The variance 
between pb concentration may because added pigment 
components during the production process . some of 
sources of pb contamination in lipstick can also be the 
added auxiliary materials . The dust and water used in 
manufacturing of lipstick product may be another reason 
for contamination .Du to increasing usage of cosmetics 
, it is very important to be noted these problems 
therefore monitoring should be tightened for all process 
in cosmetics production . Heavy metal gradually 
accumulate in the human body by continues uses . In 
addition to these risks , lipsticks may also have the 
higher risk of direct oral take in side of negative effect 
of their chemicals . serious chronic health risks occurs 
because the accumulation of these metals in the body , 
therefor the consumers must knowledge of the various 
products and keeping update to check and choose the 
best quality to minimize exposure to the heavy metals .   
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Abstract
Reduction in particles size cause increase in effected surface area of drug particle. So as dissolution 
occurred at the surface of solute, rapid increase in dissolution rate due to large surface area. Ketoprofen 
belong to class II according Biopharmaceutics Classification System in which has low solubility and high 
permeability.the aim of study was to enhance solubility as well as dissolution rate of Ketoprofen when 
preparation of Ketoprofen nanoparticles by solvent evaporation method. Different formula of Ketoprofen 
nanoparticles were prepared using different type of polymers (pvpk15,HPMCK15, MCA4C,and CMC 30) . 
All of the prepared Ketoprofen nanoparticles formulas showed a particle size result within nano-range with 
entrapment efficiency ranged from (85.7% to 98.3 %). The average particle size of Ketoprofen nanoparticles 
was observed from (55 nm to 995 nm). The selected formula was investigation for DSC, PXRD, FTIR, 
SEM, entrapment efficiency and invitro drug release. The invitro dissolution study showed a significant 
(p<0.01) enhancement in dissolution rate of nanoparticles formula as compared to pure Ketoprofen (drug a 
lone) and physical mixture(drug and stabilizer), at 10 min. 75.7% of drug release from nanoparticles, while 
only 15.2%, 22.7% for pure ketoprofen and PM(drug: stabilizer), respectively.

Key words: Ketoprofen, nanoparticles, Particle size, Dissolution rate 

Introduction

Solubility play an important role in absorption 
of drug. The limitation in the rate of dissolution 
that result from low solubility lead to low in 
a bioavailability1, furthermore difficulty in 
develop of pharmaceutical solid dosage form 2,  
there are many of newly discover drugs with their 
lipophilicity and high molecular weight and low water 
solubility result from emerging trends of drug design 
and combinatorial chemisrey 3. 40% of the drug in the 
market have poor water solubility according to BCS, 
and 90% of drug development have characterization 
of poor water solubility 4. There are many approach 
available to increase water solubility of drug like 
physical modification( modification of crystal habit, self 
emulsification[5], solid dispersion 6,7 solubilization by 
surfactant 8,9 ), chemical modification (salt formation 
10,11 , pH modification 12, complexation 13,14 in addition 
to other method (co crystallization) 15, use of co solvent, 
micronization 16 and nanosization). According to 

biopharmaceutics classification system, the relationship 
between invitro drug dissolution and permeability of 
drug are most important parameter for controlling rate 
and the extent of drug absorption. The classes involved: 
class I (high solubility and high permeability), classII 
(poor solubility and high permeability), class III (high 
solubility with poor permeability), class IV (high 
solubility and high permeability) 4 Nanoparticles can 
be define as reduction in particle size between 100-
1000nm. So particles size with less than 100nm show 
to have a highly saturated solubility, according to 
Ostwald- Freundich equations 17, 18 in the other hand 
lead to increment in dissolution rate according to Noyes-
Whiney equation 17 , 18 and improve bioavailability and 
reduce fed/fast effect 2 Ketoprofen is a white crystalline 
powder, practicle insoluble in water, belong to class II 
according to BCS. It’s a nonsteroidal anti-inflammatory 
agent (NSAIA) with analgesic and antipyretic properties 
19,20. 
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Materials and Method

Materials

Ketoprofen was purchase from Lishui Nanming 
Chemicals CO.Ltd from China. Polyvininypyrrolidine 
PVPk15 from Alpha Chemika India, hydroxypropyl 
methylcellulose HPMCk15 and methylcellulose (MC)
A4C provide from Gromax Enterprises Corporation 
USA, Carboxy methylcellulose CMC30 from EMD 
Chemical Germany, were purchased from. Acetone 
was supply from Romil UK. Potassium phosphate and 
dihydrogen disodium hydrogen phosphate were obtained 
from SPINE-CHEM. Limited, and BDH Laboratory 
Supplies from England, respectively. 

Determination saturation solubility of 
Ketoprofen

Saturated solubility of ketoprofen done by using 
shake flask method in water and 0.1NHCl (pH1.2). 
Conical flask contain 10 ml of water with excess amount 
of ketoprofen was sealed well and allow to agitate for 24 
hr at 37 0C. visual notes to precipitation of ketoprofen 
in flask. Aliquot was allow to filtered by 45µm filtered 
paper, then these filtrate diluted and analyzed on UV/
visible spectrophotometer at 260nm wave length 21,22.

Preparation of Ketoprofen nanoparticles

Ketoprofen nanoparticles was prepared by using 
solvent evaporation method (solvent antisolvent 
precipitation method). Organic phase consist from 
100mg of ketoprofen in 5ml of acetone, while aqueous 
phase consist from polymer in water. The results organic 
phase was added to aqueous phase drop by drop with 
using of syringe. The mixture of drug and polymer 
agitate on magnetic stirrer at 600 rpm. Ketoprofen water 
in soluble, however , precipitation of ketoprofen was 
occur in water with stabilizer. Different type of stabilizer 
with different ratio (weight :weight) of (drug :stabilizer) 
1:1, 1:2, and 1:3 were used in preparation of ketoprofen 
nanoparticles.

Entrapment efficiency

Entrapment efficiency was done for all formulas of 
nanoparticles. Freshly prepared nanosuspensions (10ml)
were centerifugate by ultracentrifugation at 45,000 
rpm. The supernatant was taken to determinate the 

free drug after diluted with appropriate dilution, follow 
that substrate from initial amount of drug to obtain 
encapsulation amount and encapsulation ratio can be 
measure by following equation 23 : 

Entrapment efficiency =

Measuring of particles size 

Particles size, polydispersity (IP), and specific 
surface area(SSA), were determined by using ABT-9000 
Nano Laser Particle Size Analyzer (Angstrom Advanced 
Inc USA). All measurement were carried at scattering 
angle 900 at constant temperature at 25 0C.

Freeze drying of nanosuspension to obtain dried 
Ketoprofen nnoparticles

Freeze drying the most appropriate method to 
obtain dried ketoprofen nanoparticle, in which a sample 
of nanosuspension was putting in cell of layophillizer 
and keep in deep freeze -40 0C for 24hr., follow that put 
in layophillizer (LABCONCO) for 72hr. at condenser 
temperature -40 0C and pressure (0.9 mbar).

Determination drug content of lyophilized 
powder 

Accurate amount of ketoprofen nanoparticles 
equivalent to (10mg) dissolve with methanol (10ml) and 
sonicated for 30 min. then diluted with appropriate volume 
of methanol and read in UV/ visible spectrophotometric 
to determine the amount of ketoprofen in lyophilize 
powder at 255.4 nm.

Fourier transforms infrared spectroscopy 
(FTIR)

To determine the chemical compatibility, the sample 
mix with KBr and applied hydraulic pressure to obtain 
pellets and scan at 400-4000 cm-1

Deferential scanning calorimetry (DSC)

DSC was done by putting 5mg of sample in 
aluminum pas in METTELER DSC30 instrument, allow 
the temperature to elevated from 30 0C to 200 0C at 
heating rate (100C/min.) 24 

Powder x-ray diffraction (PXRD)



2412      Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4

PRDX was confirm at continues scan range 2θ (10-
50)0 , in which the generator set at 30 Kv with current 
40mA, 25 

Scan Electron Microscope (SEM)

To determination morphology of particles, INSPECT 
S50 was use in which the sample put in double- side tape 
carbon cover with gold.

In vitro drug release

Drug release study was curried by using apparatus 
type 2 paddle ,accurate weight of sample of dried 
ketoprofen nanoparticle equivalent to (50 mg of kp) 
put in hard gelatin capsule in 900 ml media of 0.1NHCl 
(pH1.2) at 370C ±5 at 50 rpm. 5ml sample withdrawal 
at specific time interval (2, 5,10,15,20,25,30,45,60 
min.),then filter through 0.45 µm filter paper, the 
sample analyze at 260 nm by UV spectrophometr (1600 
Shimadzu, Japan), fresh prepare medium was added to 
maintain the volume of media constant. The amount 
of ketoprofen was calculated by using appropriate 
calibration curve at specific media. Pure powder of 
ketoprofen and physical mixture (drug: polymer) were 
also used for compare.

Result and Discussion

Measuring of particles size 

The average particle size for all formulas of 
ketoprofen nanoparticles appeared within nanosize 
range from 55-995nm. As show in table(1),The smallest 
size (55nm) for formula F2 with SSA(46.2 ) and PDI 
(0.00023), while largest one F6 (995nm) with SSA(2.04 
) and PDI (0.005). The lowest PDI mean the highly 
uniform in particle size distribution 26, all formulas have 
PDI less than 0.2 mean monodisperse distribution and a 
good physical stability 27.  

Effect type and concentration of polymer 

Different type of polymer were used in preparation of 
ketoprofen nanoparticle (PVPk15, HPMCk15, MCA4C 
and CMC30) at drug: polymer ratio(1:1, 1:2,and 1:3) 
for formulas (F1-F12) with particle size range from 
55nm-995nm, as show in table(1). The results show the 
F2 (kp +PVPk15 at 1:2) with smallest average particle 
size 55 nm and uniform distribution of particles (PDI 
0.00023), so its selected as the best formula. PVPk15 

its nonionic surfactant with steric stabilization in which 
that stabilizer adsorb on the surface of particles through 
anchor segment in which highly interact with dispersed 
particle and act as wetting agent because has ampiphlic 
moiety in which extend in bulk medium 28. HPMC also 
show a nanosize range steric stabilization 29 in which 
poses alky moiety, however have a good affinity toward 
hydrophobic part of ketoprofen.

To study effect concentration of polymers used 
on the size of nanoparticles, three ratio were taken for 
drug: stabilizer (1:1, 1:2, and 1:3), the results show 
for formulas (F1,F2) when PVPK15 used, increase 
concentration of PVPK15 lead to decrease particle size, 
while F3 increase particle size was noted as increase 
concentration of PVPK15, this mean F2 at ratio(1:2) 
drug: stabilizer was optimum concentration of PVPK15 
used to obtain small particle size. While for formulas (F4-
F6) increase concentration of HPMC K15 cause increase 
in particle size due to increase stabilizer concentration 
cause increment in osmotic pressure and cause particle 
to aggregated to each other and increase particle size 30.  

Table (1) ketoprofen nanoparticles, size, PDI and 
SSA

Formula no. Particle size PDI SSA

F1 99.7 0.008 24.61

F2 55 0.00023 46.2

F3 92 0.0012 22.95

F4 561 0.015 3.71

F5 795 0.008 2.64

F6 995 0.005 2.04

F7 629 0.015 3.66

F8 788 0.022 2.34

F9 887 0.0021 2.12

F10 625 0.017 3.45

F11 319 0.012 6.93

F12 295 0.011 7.59

Entrapment efficiency

Entrapment efficiency explain the ratio of a mass of 
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drug that present in nanoparticles to the mass of drug that 
present initially. Entrapping efficiency for ketoprofen 
nanoparticles was ranged from 85.7%-98.3%. The 
results explain a suitability of polymers that used and 
antisolvent technique in the preparation of ketoprofen 
nanoparticles. 

Determination drug content of lyophilized 
powder 

The drug content of the selected formula F2 
was 98.87%, which mean a suitability of antisolvent 
precipitation method in preparation of ketoprofen 
nanoparticles.

Saturated solubility 

Saturated solubility of pure ketoprofen and best 
formula F2 were determinate by flask shake method 
in water and in 0.1NHCl (pH1.2), the results appeared 
increase in saturated solubility approximately 7 fold as 
compare with pure ketoprofen. Saturated solubility of 
pure ketoprofen was 0. 11mg/ml and 0.09 ml in water and 
pH1.2, respectively. In other hand, saturated solubility 

for ketoprofen nanoparticles was 0.75 mg\ml, 0.23 mg\
ml in water and pH1.2 respectively. The increase in 
saturated solubility result from reduction in particle size 
cause increase in surface area[32], furthermore, cause 
enhancement in the hydrophilicity that responsible about 
increment in the saturated solubility [31]  

FTIR

FTIR spectrum for ketoprofen and lyophilize 
powder of F2(best formula) were determination by 
using (FTIR spectroscopy, shimadzu, Japan). FTIR 
– spectrum for pure ketoprofen show characteristic 
absorption at 1697.38 cm-1 and 1654.92cm-1 for (C=O 
streching) vibration of both of ketone functional group 
and carboxylic group, respectively. (C=C ) streching of 
phenyl group at 1448.54 cm-1 and 1595.13 cm-1, [33] 
as show in figure (1). FTIR-spectrum for lyophilized 
powder of ketoprofen nanoparticles (F2), were appeared 
that all principle peaks of drug and polymer were present 
which mean no interaction occur between drug and 
polymer.  

Figure (1). FTIR for (A)pure Ketoprofen, (B) ketoprofen nanoparticles
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Deferential scanning calorimetry DSC

Figure (2). DSC for (A)pure ketoprofen, (B) ketoprofen nanopartiles  
The thermal behavior for both pure ketoprofen and ketoprofen nanoparticles F2 was determined by DSC, also 

to determinate compatibility between drug and polymer. Figure (2) show a single sharp endothermic peak for pure 
ketoprofen at 97.2 0C which it’s a melting point of ketoprofen, while for ketoprofen nanoparticles showed abroad 
endothermic peak below 700C which mean converted of ketoprofen from crystal to amorphous state 24. 

Powder x-ray diffraction (PXRD)

PXRD was the most appropriate method to determine the crystallite of drug molecules. PXRD for pure ketoprofen 
appeared strong several peaks which refer to crystalline molecules of ketoprofen as show in figure (3)

 
Figure (3). PXRD for (A)pure ketoprofen, (B) ketoprofen nanoparticles
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Scan electron microscope SEM

SEM saw used to determine the morphology and topograghy of nanoparticles. Figure (4) for pure ketoprofen 
show regular crystalline shape with large size, where as for ketoprofen nanoparticle F2 show spherical shape with 
no aggregation of particles.

 
Figure (4) SEM for (A)pure ketoprofen, (B)ketoprofen nanoparticle

In vitro drug release

In vitro drug release was determined for pure ketoprofen , PM of (drug+polymer) and for nanoparticles of 
ketoprofen (F2). The results show, at (10 min) about 75.7% of release of ketoprofen from nanoparticle, as contract 
15.2%, 22.7% for pure ketoprofen and PM (drug+polymer), respectively, as shown in fi gure(5). However, nanoparticles 
of ketoprofen appear an increase in dissolution rate as compare with pure ketoprofen and PM(drug:polymer), reduce 
in particle size lead to enhance surface area and cause an increase in dissolution rate. 

Figure (5). Drug release of prepared Ketoprofen nanoparticles(F2)compared with PM and pure Ketoprofen 
at 0.1NHCl(PH1.2) at 37C0±5 

Conclusion

This research demonstrate that Ketoprofen 
nanoparticles with size (55)nm were successfully 
preparation with PVPk15 by solvent antisolvent 
evaporation method. FTIR appear there is no chemical 
interaction between drug and polymer used.DSC show 

a good compatibility between drug and polymer and 
converted ketoprofen from crystal to amorphous state, 
these results also confi rm by PXRD. SEM image show 
a reduction in particles size, spherical shape and no sign 
of aggregation. The reduction in particle size lead to 
increase in surface area and enhance dissolution rate , 
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furthermore increase bioavailability.
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Abstract
Background : Bacteria are prokaryotic which causes a wide range of diseases in human and animals as well, 
thus, early diagnosis of bacterial infection is an important step for their management. The vast majority of 
bacteria are harmless to human and some strains are even beneficial. However, some strains cause infections 
including pneumonia, meningitis and urinary tract infection…etc. The present study aimed to describe and 
determine the prevalence rate of pathogenic bacteria in different clinical samples from Duhok city,  
Kurdistan region of Iraq, as there are no available data of bacterial infections.

Methods: Totally, 200 adult patients enrolled in the present study during July 2017-July 2018. We collected 
different clinical specimens including (SFA, Bronchial Lavage, catheter, cerebrospinal fluid, body fluids, 
blood, semen, stool pus, urine, sputum and ear swabs). Standard microbiological techniques used for 
isolation and identification. All samples collected before antibiotic uses by specialized physician.

Results: The result reported that forty-six samples (23%) obtained from male and one hundred fifty-four 
samples (77%) obtained from females. A high diversity of pathogens was found but Staphylococcus aureus 
recorded the highest infection rate by (33.3%) which observed in 32 urine samples by and followed by E. 
coli (27.3%) and Coagulase-Negative Staphylococci (25.3%), which observed in 36 and 29 urine samples, 
respectively. Alternatively, Klebsiella, Streptococcus, Enterobacteriaceae and Pseudomonas aeruginosa 
were founded in few samples. 

Conclusion: The highest diversity of potential pathogens observed in urine samples was E.coi. Over all, 
Staphlococcus aureus was predominant and recorded the highest prevalence rate by (33.3%) in 50 samples 
which followed by E. coli recorded in 41 samples (27.3%) and Coagulase-Negative Staphylococci observed 
in 38 samples (25.3%).

Introduction

The isolation of microorganism is an important 
step in diagnosis and analyses of microbial virulence 
1. Additionally, isolation and culturing enable the 
investigation of antibiotic sensitivity for selecting the 
best effective treatment 2,3, genome sequencing 4,5 
and disease diagnosis 6. Robert Koch, proposed that a 
pure culture is the foundation of all research in case of 
infectious diseases 7-9. 

Recently, many researches attempt in determining 
the common pathogenic bacteria and normal flora 
which cause diseases in human. Staphlococcus aureus, 
Escherichia coli and Streptococcus sp. have been 

widely studied due to their drug resistance and diverse 
pathogenic features 10 and 12.

The present study aimed to determine and list the 
bacterial prevalence in different human samples from 
Duhok city - Kurdiastan region of Iraq, for this purpose 
statistical analysis performed for easy data analysis.  

Methods

Sample collection

Totally, 200 adult patients enrolled in the 
present study during July 2017- July 2018. Different 
clinical specimens collected depend on patient 
symptoms including SFA, Bronchial Lavage, catheter, 

DOI Number: 10.37506/ijfmt.v14i4.11950
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(cerebrospinal fluid) CSF, body fluids, blood, semen, 
stool pus, urine, sputum and swabs from ear, throat and 
eyes. All samples collected before antibiotic uses by 
specialized physician. 

Isolation and Identification 

Diagnosis of bacterial isolated conducted with the aid 
of standard microbiological techniques and collected data 
were analyzed using SPSS stastical software (SPSS 25.0, 
2017), for easy data expression, p value was P<0.05. 
The swabs were streaked onto nutrient agar, blood agar, 
MacConkey agar, Mannitol salt agar and Chocolate 
agar plates in two replications for minimizing the rate 
of contamination. The inoculated plates were incubated 
separately in two group of aerobic and anaerobic 
conditions for 20-24 hours at 37 °C (13). Bacterial 
isolates defined by observing colony morphology, 
pattern and size. However, Gram staining techniques 
used for subgrouping the colonies into Gram negative 
and Gram positive groups. Additionally, the process of 
identification further confirmed by biochemical studies 
which included IMViC test, oxidase test, catalase test, 
coagulase test and urease test.   

Results

During 2017-2018, a total of 200 samples obtained 
from suspected patients from Dhuok city for bacterial 
infections. All samples were isolated and identification 
conducted with standard microbiological techniques. 
The result reported that forty-six samples (23%) obtained 
from male and one hundred fifty-four samples (77%) 
obtained from females, also result declared that bacterial 
growth were positive for 106 samples (53%) while no 

bacterial growth observed from the reset 94 samples as 
shown in Table 1. 

The frequency of collected samples listed according 
to the type of specimens as shown in Table 2. The most 
collected samples were urine in which 144 urine samples 
collected and followed by vagina, pus, sputum, blood 
and swabs samples by 14, 11, 9, 7 and 6 respectively. 
However, collected samples were at low percentage for 
CSF, SFA, wound, fluid, catheter and bronchial lavage . 

The highest frequency rate of bacterial isolate 
recorded in 79 urine samples (39.5%) and followed by 
6 vagina samples and 5 sputum samples, by (3%) and 
(2.5%), respectively. Notably, few bacterial growths 
observed in samples such as blood and CSF by 1.5% and 
1%, respectively. However, bacterial growth observed 
only in one sample of (swab, SFA, catheter, fluid, wound 
and bronchial lavage) by 0.5 %, as shown in Table 3.

The prevalence rates of bacterial isolates have been 
listed according to the type of specimens as shown in 
Table 4. The result determined that Staphlococcus 
aureus recorded the highest infection rate by (33.3%) 
in 50 samples and observed in 32 urine samples. E. coli 
recorded second highest prevalence rate by (27.3%) 
which observed in 36 urine samples and followed by 
Coagulase-Negative Staphylococci which recorded in 
by (25.3%) and observed in 29 urine samples. 

Alternatively, Klebsiella, Streptococcus, 
Enterobacteriaceae and Pseudomonas aeruginosa 
were founded in 9,8,3 and 1 samples, respectively. The 
percentage of bacterial infection in the present study has 
been shown in Figure 1.

Table (1): Distribution of bacterial infection according to the sex of suspected patients.

Number of Samples Infections No Growth

Male 46 (23%) 32 (16%) 14 (7%)

Female 154 (77%) 74 (37%) 80 (40%)

Total 200 (100%) 106 (53%) 94 (47%)



2420      Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4

Table (2): Frequency and percentage of collected samples according to the type of specimens

Source of infection Number (%) Source of infection Number (%)

Urine 144 (72%) CSF 3 (1.5%)

Vagina 14 (7%) SFA 2 (1%)

Pus 11 (5.5%) Wound 1 (0.5%)

Sputum 9 (4.5%) Fluid 1 (0.5%)

Blood 7 (3.5%) Catheter 1 (0.5%)

Swabs 6 (3%) Bronchial Lavage 1 (0.5%)

Total 200 (100%)

Table (3): Frequency rate of bacterial growth according to the type of samples. 

Source of 
infection

Infected with 
Bacteria No Growth Source of infection Infected with 

Bacteria
No 

Growth

Urine 79 (39.5%) 65 (32.5%) CSF 2 (1%) 1 (0.5%)

Vagina 6 (3%) 8 (4%) SFA 1 (0.5%) 1 (0.5%)

Sputum 5 (2.5%) 4 (2%) Catheter 1 (0.5%) 0

Pus 4 (2%) 7 (3.5%) Fluid 1 (0.5%) 0

Blood 3 (1.5%) 4 (2%) Wound 1 (0.5%) 0

Swab 1 (0.5%) 5) 2.5%) Bronchial Lavage 1 (0.5%) 0

Total infected and non-infected samples  200 (100%)

Table (4): Prevalence rate of different bacterial isolates from different samples

Source of 
infection

Staphloco-
ccus aureus E. coli

Coagulase-
Negative 

Staphylococci
Klebsiella Strepto-

coccus
Enteroba-
cteriaceae

Pseudo-
monas

Urine 32 36 29 8 4 3 0

Vagina 2 2 3 1 1 0 0

Pus 2 1 2 0 1 0 1

Sputum 3 1 1 0 2 0 0
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Swab 0 0 1 0 0 0 0

SFA 1 0 1 0 0 0 0
Bronchia 

lavage 1 0 0 0 0 0 0

Catheter 1 0 0 0 0 0 0

CSF 2 0 1 0 0 0 0

Blood 2 1 0 0 0 0 0

Fluid 1 0 0 0 0 0 0

Wound 1 0 0 0 0 0 0

Total 50 (33.3%) 38 (25.3%) 9 (6%) 8 (5.3%) 3 (2%) 1 (0.7%)

 

Figure (1): Percentage of bacterial isolates and infection proportion

Discussion 
According to the present study, 106 collected 

samples showed positive bacterial growth out of 200 
samples in which 74 positive samples were collected 
from female and only 32 positive samples were from 
male. This finding is in line with previous finding 
which reported that male was more resistance to 
gastrointestinal and respiratory tract bacterial infections, 
while female was more prone to bacterial infections in 
the genitourinary tract same investigation also declared 
that such differences for bacterial susceptibility between 
male and female associated to the sex hormones (13).

From the present study, highest frequency rate of 
bacteria isolated from urine samples by (39.5%) and 
followed by vagina and sputum by (3%) and (2.5%), 
respectively. This result totally agrees with previous 
finding by, Flores-Mireles and et al. (2015), who 
considered urinary tract infections (UTIs) as the most 
common bacterial infections at all ages which affecting 
around 150 million people worldwide per each year and 
causes morbidity as well (14). Additionally, vaginal 
infection considered as the second most common 
bacterial infection in women which called bacterial 
vaginosis (BV) and characterized by pyogenic infection 
(15) and (16). Pus producing infection called pyogenic, 
Staphylococcus aureus and Streptococcus pyogenes are 
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the best known microorganisms which cause pus due 
to the secretion of toxins which damage neutrophil and 
surrounding tissue (17). Pseudomonas, Staphlococcus 
aureus, and Burkholderia cepacia complex identified as 
the most frequently isolated bacteria from the sputum 
of patients with chronic chest lesions or pulmonary 
disease (18), this finding is agree with our finding in 
which the number of infections were 9 samples. Only 
3 blood samples showed positive bacterial growth, the 
presence of bacteria in the blood is known as bacteremia 
which has several significant health consequences. (18), 
bacteria may also spread through the blood to other parts 
of the body and causes infection away from the original 
infection site. (19), (20),(21) and (22). Low number 
of bacterial growth recorded in ear swabs, CSF, SFA, 
catheter, fluid, wound and bronchial lavage samples. 
These results agree with many previous published 
studies which recorded that approximately 65-330 
million people worldwide suffer from ear infection and 
60% have serious hearing impairment (23, 24), the sperm 
cell structure and the whole spermatogenetic cycle can 
be affected by acute and chronic infections system (25, 
26, 27, 28). Bacteria can cause wound infection in case 
of skin defective functions (29, 30), however, wound 
infection could be a type of nosocomial infection (31). 

Staphlococcus aureus, a Gram-positive bacterium 
which causes a wide range of infectious diseases, 
including skin infections, bacteraemia, endocarditis, 
pneumonia and food poisoning (32), the result determined 
that Staphlococcus aureus recorded the highest infection 
rate by (33.3%). E. coli, a normal flora in the intestinal 
lumen of human which maintaining normal intestinal 
homeostasis (16, 33). Some strains of E. coli varieties 
may diverge and causes diseases, such strains acquire 
unique virulence factors by which causes infections 
(34). Klebsiella pneumoniae, accounts as a significant 
proportion of hospital-acquired infections of the urinary 
tract, pneumonia, septisemia, and soft tissue (35). In 
the present study Klebsiella pneumoniae represented 
in 9 patient samples (6%), while Streptococcus spp. 
was represented in 8 patient specimens (5.3%). 
Enterobacteriaceae only observed in urine samples, 
this result in agreement with previous finding in 
which concluded that members of Enterobacteriaceae 
causes urinary tract infections (UTI) and diarrhea (35). 
Pseudomonas aeruginosa, a Gram-negative bacillus 
which causes hospital acquired infections more 
commonly in patients with ventilation, burn patients, 
and chronic debility patients (36), the growth of this 

bacteria only reported in one sample.

Conclusion
Staphlococcus aureus recorded the highest 

prevalence rate by (33.3%) and observed in all 
samples except swabs. While E. coli recorded in 41 
samples (27.3%) and followed by Coagulase-Negative 
Staphylococci which observed in 38 samples (25.3%). 
Additionally, highest bacterial growth reported in urine 
samples, this finding needs further investigation like 
antibiotic sensitivity profile study for selecting effective 
treatment. 
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Abstract
Objectives: To assess the psychological risk factors for spontaneous abortion. Methods: A descriptive 
Analytical study has been conducted on Non- probability sample consisted of (160) women who are suffering 
from spontaneous abortion in maternity wards from six hospitals at Al Rusafa, AlKarckh and Medical city 
health directorate. Study has been implemented for the period of January 10th 2020 to March 10th 2020 . A 
questionnaire used as a tool of data collection , the study instrument consist of Risk Factors (psychological, 
depression and anxiety ). Descriptive and inferential statistical analysis are used to analyze the data. Results: 
The study results shows that (60.6%) of women suffering from stress and anxiety during current pregnancy. 
Only (1.9%) have depression, (8.1%) are reporting the presence of sad events during current pregnancy, 
(8.8%) are reporting presence of death during current pregnancy, (26.3%) are experiencing a family problem, 
(25.6%) are violated by their husbands, and (6.9%) are violated by their husband’s family. Conclusion: The 
majority of women are experiencing mild depression during their pregnancy, and more than half of women 
are experiencing moderate anxiety during their pregnancy. 

Keywords: Assessment, Risk factors, depression, anxiety, Spontaneous abortion. 

Introduction

Having a baby is an amazing and positive experience 
for most of the women. However, the dream of having 
a baby can be shattered by the huge blow couples 
receive during miscarriage and introduces physical and 
emotional challenges(1). Spontaneous abortion is the 
most common complication during early pregnancy in 
women with a rate of 15-20% among pregnant women 
nearly 80% of spontaneous abortion occurs in the first 
trimester menses (2), as well as expelling of the fetus 
from the uterus during the first half of gestation at 20 
weeks or less (3). Studies revealed that anywhere from 
10 to 25% of all clinically recognized pregnancies 
will end in miscarriage (4). A study conducted in Saudi 
Arabia reported that 44% of Saudi women with high-
risk pregnancy were aged between 30 and 35 years 
of age. Approximately 35% of them had two or more 
previous abortion (5) 

. In a study it has been reported 
several modifiable risk factors for miscarriage, advanced 
maternal age at conception, obesity, smoking, alcohol 
and caffeine consumption, lifting of heavy weights, 

night shift work and psychological stress have all been 
identified as modifiable risk factors during pregnancy 
for miscarriage (6) .

Methodology

A descriptive Analytical study has been conducted 
on Non- probability ( purposive) of (160) women who 
are suffering from spontaneous abortion in maternity 
wards from six hospitals at Al-Elwyia maternity 
Teaching hospital, and Fatima Al Zahraa and Ibn Al 
Balady maternity & children hospital at Al Rusafa 
health directorate. Al Karckh maternity hospital, and 
Al Yarmook Teaching hospital at Al Karckh health 
directorate and Baghdad Teaching hospital at Medical 
city health directorate . Study has been implemented 
for the period of January 10th 2020 to April 1st 2020 . 
A questionnaire used as a tool of data collection , the 
study instrument consist of Risk Factors (psychological, 
depression and anxiety ) . A pilot study has been carried 
out to test the reliability of the questionnaire and content 
validity has been carried out through (12) experts. 

DOI Number: 10.37506/ijfmt.v14i4.11951
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Descriptive and inferential statistical analysis are used to analyze the data.

Results
Table (1): Assessment of Psychological Risk Factors among Women with Abortion (N=160)

L
st

Psychological factor
No Yes

f % f %

1 Exposure to Psychological problems 159 99.4 1 0.6

2  Suffering Stress and anxiety during the current pregnancy 63 39.4 97 60.6

3 Depression 157 98.1 3 1.9

4 Presence of sad events during the current pregnancy 147 91.9 13 8.1

5 The presence of death during current pregnancy 146 91.3 14 8.8

6 Exposure to family problems 118 73.7 42 26.3

7 Subjected to violence from the husband 119 74.4 41 25.6

8 Subjected to violence from the husband s family 149 93.1 11 6.9

9 Subjected to Physical Violence 149 93.1 11 6.9

10 Subjected to Verbal Violence 119 74.4 41 25.6

11 Subjected to Domestic Violence 129 80.6 31 19.4

12 Subjected to Sexual Violence 159 99.4 1 0.6

13 Subjected to Economic Violence 147 91.8 13 8.2

14 Subjected to Social Violence 158 98.7 2 1.3

f: Frequency, %: Percentage 

The table (1) shows that (60.6%) of women suffering 
from stress and anxiety during current pregnancy. 
Only (1.9%) have depression, (8.1%) are reporting 
the presence of sad events during current pregnancy, 
(8.8%) are reporting presence of death during current 
pregnancy, (26.3%) are experiencing a family problem, 

(25.6%) are violated by their husbands, and (6.9%) are 
violated by their husband’s family. The types of violence 
among women refer to: physical (6.9%), verbal (25.6%), 
domestic (25.6%), sexual (0.6%), economic (8.2%), and 
social (1.3%). 
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Figure (1): Assessment the Level of Depression among Women with Abortion (N=160) , Using (Beck Scale 
for Depression consist of (20) items)

The figure depicts that women are experiencing mild depression during their pregnancy (98.8%), and 
moderate and sever (0.6) depression respectively. 

Figure (2): Assessment the level of Anxiety among Women with Abortion (N=160), Using (Taylor’s anxiety 
scale consist of (20) items)  

Discussion

Discussion of Psychological Risk Factors among 
Women with Abortion:

The study results shows that there are (60.6%) of 
women suffering from stress and anxiety during current 
pregnancy, (1.9%) have depression, (8.1%) are reporting 
the presence of sad events during current pregnancy, 
(8.8%) are reporting presence of death during current 
pregnancy, (26.3%) are experiencing a family problem, 
(25.6%) are violated by their husbands, and (6.9%) are 
violated by their husband’s family. The types of violence 
among women refer to: physical (6.9%), verbal (25.6%), 

domestic (25.6%), sexual (0.6%), economic (8.2%), 
and social (1.3%) Table (1). This result in agreement 
with the study, which reported a significantly increased 
miscarriage risk in women suffering from psychological 
stress (7) . The association between psychological stress 
and miscarriage could result, at least in part, from 
activation of the hypothalamic-pituitary-adrenal axis 
by recruitment of hypothalamic neurons which secrete 
corticotrophin-releasing hormone, increasing pituitary 
secretion of adreno- cortico-trophic hormone secretion 
and hence of adrenal cortisol. This hormone has direct 
effects on decidual and placental metabolism but also 
interacts with progesterone signaling stress-related early 
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pregnancy failure could also result from suppression 
of the hypothalamic-pituitary-gonadal axis (8). Other 
studies reported that violence against woman constitute 
an important global public health problem , and for 
women of reproductive age lead to negative pregnancy 
outcomes (9, 10).           .                 

Discussion of Depression as Psychological Risk 
Factors among Women with Abortion: 

The study results shows that women are experiencing 
mild depression as indicated by the mean scores of the 
item scales that refer to low among all item of the scale, 
the figure (1) depicts that women are experiencing mild 
depression during their pregnancy (98.8%). A study 
found that the mean (Beck Depression Inventory) 
BDI score of the pregnant women was 11.12 ± 6.65. 
According to the BDI, 46.2% of the pregnant women 
had no depression symptoms, 34.59% of them had mild, 
13.91% had moderate, and 4.89% had severe level of 
depression symptoms (11).

Discussion of Anxiety as Psychological Risk 
Factors among Women with Abortion:

The present study indicates that women having mild 
to moderate level of anxiety as reflected by the mean 
scores of the items, the figure shows that more than half 
of women are experiencing moderate anxiety during 
their pregnancy (56.9%). This result in agreement with 
the study which reported that the risk of miscarriage was 
significantly higher in women with a history of exposure 
to psychological stress (7). 

Conclusion

The study concluded that the majority of women are 
experiencing mild depression during their pregnancy, 
and more than half of women are experiencing moderate 
anxiety during their pregnancy. 
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Abstract
Objective: To assess the Socio-economic and Cultural Factors, Personal Behavior and Psychological 
Factors, and Biological Factor. Methods: descriptive analytic study conducted in December 25th, 2019 
to 10th March, 2020 at Maternity Hospitals in Al-Nasiriya city . Non-probability sample consists of (180) 
pregnant women less than 18 years admitted to maternity hospitals suffering health problems. The study 
instrument comprised of factors related to pregnancy ( Socio-economic and Cultural Factors, Personal 
Behavior and Psychological Factors, and Biological Factor. Data collection is performed through the use of 
the study instrument , after permission were obtained from the pregnant women . Data was collected through 
interview techniques. Descriptive and inferential statistical data analysis approaches are used. Result: The 
study results shows that (60%) of women’s current age is (17) years old, , (39%) primary school education, 
(65%) living in extended families, (37.2%) of women were aged (16) years at their first pregnancy . The 
results presents the factors related to pregnancy; the socio-economic and cultural factors that are significant 
(lack of knowledge in sexual and reproductive health (91.1%), and biological factors in early body changes 
and weight gain (43.9%). Conclusion: The study concludes there are lack of knowledge in sexual and 
reproductive health, lack of knowledge for health problems, lack of knowledge regarding use of contraceptive 
methods, Not having healthy food practice, stress and feeling of personal failure, and neglect of the special 
needs. Recommendation: The study recommends that pregnant teenager to have appropriate antenatal care 
as well as social support to avoid medical problems during pregnancy. Educational programs should be 
emphasized to pregnant teenage mothers for increasing their knowledge about pregnancy.            

Keywords: Pregnant women , adolescent , pregnancy related Health, Personal Behavior, Biological Factor.

Introduction

Teenage pregnancies are associated with social 
issues, including lower educational levels and poverty 
(1). Teenage pregnancy in developed countries is usually 
outside of marriage and is often associated with a social 
stigma (2). In the developing world about 2.5 million 
females under the age of 16 and 16 million females 15 to 
19 year old have children each year .Another 3.9 million 
have abortions. It is more common in rural than urban 
areas. Worldwide, complications related to pregnancy 
are the most common cause of death among females 15 to 
19 year old (3). Teenage pregnancy is an important public 
health problem, especially in developing countries, with 
a high rate of marriages at a young age, along with poor 

prenatal and postnatal care. In these countries, 15%–
20% of all deliveries were in mothers aged younger than 
19 years, and 25% of maternal deaths occurred in this 
age group (4). 

Methodology

Descriptive analytic study conducted in December 
25th, 2019 to 10th March, 2020 at Maternity Hospitals 
in Al-Nasiriya city . Non-probability sample consists of 
(180) pregnant women less than 18 years admitted to 
maternity hospitals suffering health problems. The study 
instrument comprised of: Socio-economic and Cultural 
Factors, Personal Behavior and Psychological Factors, 
and Biological Factor. The pilot study was conducted on 

DOI Number: 10.37506/ijfmt.v14i4.11952
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(20) pregnant women, in December 25th, 2019 to 2nd January , 2020, the instrument presented to (11) experts in the 
different fields. The reliability for the questionnaire was statistically adequate. Data collection is performed through 
the use of the study instrument , after permission were obtained from the pregnant women . Data was collected 
through interview techniques. Descriptive and inferential statistical data analysis approaches are used.

Results

Table (1): Socio-economic and Cultural Factors related to Pregnancy under the Age 18 Years (N=180)

Socio-economic and cultural factors
No Yes

f % f %

1 Age difference between husband and wife. 138 76.7 42 23.3

2 Low level of education (limited education ) 143 79.4 37 20.6

3 Marriage by desire or under family pressure 165 91.7 15 8.3

4 Dose the husband use alcohol or narcotic pills? 180 100 0 0

5 Family instability (exposure to violence and domestic abuse ) 177 98.3 3 1.7

6 Lack of knowledge or incorrect use of contraceptives. 60 33.3 120 66.7

7 Lack of knowledge of health problems. 30 16.7 150 83.3

8 The structure of the extended family. 35 19.4 145 80.6

9 Lack of knowledge in the field of sexual and reproductive health. 16 8.9 164 91.1

10 Dose the period between current and previous pregnancy affect? 162 90 18 10

11 Is pregnancy planned? 73 40.6 107 59.4

12 Is pregnancy desirable type? 35 19.4 145 80.6

13 Low economic status 106 58.9 74 41.1

f: Frequency, %: Percentage

The table (1) presents the socio-economic and 
cultural factors related to pregnancy for women under 
age (18) years; the socio-economic and cultural factors 
that are significant are: lack of knowledge in the field 

of sexual and reproductive health (91.1%), lack of 
knowledge for health problems (83.3%), the structure 
of the extended family (80.6%), the desirability of 
pregnancy (80.6%), lack of knowledge regarding use of 
contraceptive methods (66.7%), and planned pregnancy 
in (59.4%). 
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Table (2): Personal Behavior and Psychological Factors related to Pregnancy under the Age 18 Years 
(N=180)

Personal behavior and psychological factors
No Yes

f % f %

1 Emotional abuse include (ignore, isolation, verbal assault ) 162 90 18 10

2 Physical abuse (physical violence) 179 99.4 1 0.6

3 Neglect, special needs are ignored 154 85.6 26 14.4

4 Lack of self- confidence 162 90 18 10

5 Stress 100 55.6 80 44.4

6 Hopelessness 172 95.6 8 4.4

7 Depression 169 93.9 11 6.1

8 Feeling of personal failure (feeling of helplessness). 154 85.6 26 14.4

9 Healthy food practice 117 65 63 35

The table (2) presents the personal behavior and psychological factors related to pregnancy for women under 
age (18) years. Personal behavior and psychological factors present: Low frequencies have been seen among the 
personal, behavioral and psychological factors that are: Not having healthy food practice(65%), stress (44.4%), 
feeling of personal failure (14.4%), and neglect of the special needs (14.4%).  

Table (3): Biological Factor related to Pregnancy under the Age 18 Years (N=180)

 Biological factor
No Yes

f % f %

1 Decreased menstruation age (beginning of the first menstruation). 153 85 27 15

2 Do you suffer from menstrual disorder 125 69.4 55 30.6

3 Impact of malnutrition on the menstrual cycle 173 96.1 7 3.9

4 Suffer from the effects of hormonal changes (analysis ) 160 88.9 20 11.1

5 Early body changes (weight gain and large breast size) 101 65.1 79 43.9

6 Exposure to some disease and infections during this age Period 113 62.8 67 37.2

7 Suffer from anemia 126 70 54 30

The table (3) presents the biological factors related to pregnancy for women under age (18) years. The biological 
factors present: early body changes (weight gain and large breast size) (43.9%), exposure to some disease and 
infections (37.2%), and suffering from menstrual disorder (30.6%). 
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Discussion

Discussion of Factors related to Pregnancy 
among Pregnant Women Less than 18 Years: 

The study results in Table (1) presents the factors 
related to pregnancy for women under age (18) years; 
the socio-economic and cultural factors that are 
significant are: lack of knowledge in the field of sexual 
and reproductive health (91.1%), lack of knowledge for 
health problems (83.3%), the structure of the extended 
family (80.6%), the desirability of pregnancy (80.6%), 
lack of knowledge regarding use of contraceptive 
methods (66.7%), and planned pregnancy (59.4%). 
A study found that ( 66.8%) of women have lack of 
knowledge in the field of sexuality and lack of knowledge 
in contraceptive method use (5), that agree with the result 
of present study. Also, another study found the planned 
pregnancy in (54%) (6) , that agree with the result of 
present study. 

The study results in Table (2) presents the there are 
low frequencies have been seen among the personal, 
behavioral and psychological factors that are: Not 
having healthy food practice(65%), stress (44.4%), 
feeling of personal failure (14.4%), and neglect of the 
special needs (14.4%). A study regarding the effect of 
teenage pregnancy on adolescents , in this study (92%) 
of the participant have lack of self –esteem (7), which 
is inconsistent with the results of present study. this 
result agree with the result of study concerning factors 
associated with teenage pregnancy and its effects, the 
study found the neglect or lack of basic needs is in (8.1%) 
(8) , another study about factors responsible for teenage 
pregnancy and its implication on adolescent health and 
education: Perception of secondary school students 
in Nigeria, the study found health problems in food 
practice is (60%) (9). Teenage pregnancy in developing 
countries often occurs within marriage and half are 
planned. However, in these societies, early pregnancy 
may combine with malnutrition and poor health care 
to cause medical problems. When used in combination, 
educational interventions and access to birth control can 
reduce unintended teenage pregnancies, study about 
major depressive disorder during teenage pregnancy: 
socio-demographic, obstetric and psychosocial 
correlates, they found significant association with the 
(wife’s educational at p-value 0.006 and occupational at 

p-value 0.017 ) (10, 11, 12), that’s disagree with the result 
of present study .                      

The study results in Table (3) presents the there 
are early body changes (weight gain and large breast 
size) (43.9%), exposure to some disease and infections 
(37.2%), and suffering from menstrual disorder (30.6%). 
The study result agree with the result of the study regarding 
teenage pregnancies: A worldwide social and medical 
problem, who found that the weight gain in (43.8%) of 
teenage pregnancies(13). also study found the percentage 
of exposure to infection was (21.6%) of participant(14). 
Another study concerning teenage pregnancy medical 
and biological problems, the study finding showed that 
menstrual disorder in (4,6%) of participants, the result 
of study disagree with the result of present study(15). 
Teenage mothers are also at high risk of malnutrition and 
sexually transmitted diseases. Medical complications 
in this age group during pregnancy include anemia, 
urinary tract infection, hypertension, preeclampsia, 
eclampsia, and a high rate of instrument delivery and 
cesarean section(4). Previous studies have reported 
that adolescent pregnancy and delivery are associated 
with adverse maternal and neonatal outcomes, such as 
low birth weight, stillbirth, preterm delivery, maternal 
anemia, postpartum depression, eclampsia, maternal 
death and post neonatal death . However, there has been 
conflicting findings from previous studies especially in 
women aged ≤15 years, primarily due to small sample 
size, differences in medical services, and women’s 
social backgrounds(16-20) 

.

Conclusions

The study concluded that there are lack of knowledge 
in sexual and reproductive health, lack of knowledge for 
health problems, lack of knowledge regarding use of 
contraceptive methods, Not having healthy food practice, 
stress and feeling of personal failure, and neglect of the 
special needs .   

Recommendations

The study recommends that pregnant teenager 
to have appropriate antenatal care as well as social 
support to avoid medical problems during pregnancy. 
Educational programs should be emphasized to pregnant 
teenage mothers for increasing their knowledge about 
pregnancy.



2434      Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4

Financial Disclosure: There is no financial 
disclosure. 

Conflict of Interest: None to declare.

Ethical Clearance: All experimental protocols 
were approved under the Department of Maternal and 
Neonate Nursing Department and all experiments were 
carried out in accordance with approved guidelines. 

References
1. World Health Organization. Adolescent pregnancy: 

Fact sheets. Internet. World Health Organization. 
.2018

2. Charities P. Attitudes on pet homelessness are 
shifting: 2014 US shelter pet report. PetSmart 
Charities: Phoenix, AZ, USA. 2014; 40.

3. World Health Organization. Adolescent Birth Rate: 
Data by Country. World Health Organization. 
2018.

4. Conde-Agudelo A, Belizán J. Pregnant/Teen Mom 
and female students’ pregnancy-risk behavior. 
Sexuality & Culture. 2005; 17(1): 50-66.

5. Kyokwijuka B. Risk factors of adolescent 
pregnancy in Kabale District, Uganda (Doctoral 
dissertation, Makerere University). 2009.

6. Ayanaw Habitu Y, Yalew A, Azale Bisetegn T. 
Prevalence and factors associated with teenage 
pregnancy, Northeast Ethiopia, 2017: a cross-
sectional study. Journal of pregnancy. 2018.

7. Maliki A. The effect of teenage pregnancy on 
adolescents in Amassoma community of Southern 
Ijaw local government area of Bayelsa State. Asian 
Soc Sci. 2012; 8: 62.

8. Manzi F, Ogwang J, Akankwatsa A. Factors 
associated with teenage pregnancy and its effects 
in Kibuku Town Council, Kibuku District, Eastern 
Uganda: A cross sectional study.2018 .

9. Achema G, Emmanuel A, Moses A. Factors 
responsible for teenage pregnancy and its 
implication on adolescent health and education: 
Perception of secondary school students in Nigeria. 
2015.

10. Oringanje C, Meremikwu M, Eko H, Esu, 
E. Interventions for preventing unintended 

pregnancies among adolescents. Cochrane 
Database of Systematic Reviews. 2016; (2).

11. UNESCO A. guide for ensuring inclusion and equity 
in education (2017), United Nations Educational, 
Scientific and Cultural Organization. 2018; 7.

12. da Cunha Coelho F, Pinheiro R, Silva R. Major 
depressive disorder during teenage pregnancy: 
socio-demographic, obstetric and psychosocial 
correlates. Revista brasileira de psiquiatria. 2013; 
.51-56 :(1)35

13. Kirchengast S. Teenage Pregnancies: A Worldwide 
Social and Medical Problem. An Analysis of 
Contemporary Social Welfare. 2016; 13.

14. Beyene A, Muhiye A, Getachew Y, Hiruye A. 
Assessment of the magnitude of teenage pregnancy 
and its associated factors among teenage females 
visiting Assosa General Hospital. Ethiopian Med J. 
.25-37 ;2015

15. Petrushkina N, Kolomietc O, Rucska A, Kiss-
Tóth E. Teenage pregnancy medical and biological 
problems in Russian Federation.2015 .

16. Kingston D, Heaman M, Fell D, Chalmers B. 
Maternity Experiences Study Group of the Canadian 
Perinatal Surveillance System. Comparison of 
adolescent, young adult, and adult women’s 
maternity experiences and practices. Pediatrics. 
2012; 129(5): e1228-e1237

17. Ganchimeg T, Ota E, Morisaki N. Pregnancy and 
childbirth outcomes among adolescent mothers: 
a World Health Organization multicountry study. 
BJOG: An International Journal of Obstetrics & 
Gynaecology. 2014; 121: 40-48.

18. Phipps M, Blume J, DeMonner S. Young maternal 
age associated with increased risk of postneonatal 
death. Obstetrics & Gynecology. 2002; 100(3): 
.481-486

19. Malabarey O, Balayla J, Klam S. Pregnancies in 
young adolescent mothers: a population-based 
study on 37 million births. Journal of pediatric and 
adolescent gynecology. 2012; 25(2): 98-102.

20. Torvie A, Callegari L. Labor and delivery outcomes 
among young adolescents. American journal of 
obstetrics and gynecology. 2015; 213(1): 95-e1. 



Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4     2435

The Relationship between Severity of Anemia and Nutritional 
Factors Determinant at Primary Health Care Centers in 

Baghdad City

Eman Abdul- Hamza AL-Khafajy1, Rabea Mohsen Ali2

1MSc Student, Department of Maternal and Neonate Nursing Department. Collage of Nursing, University of 
Baghdad, 2 Professor, Maternal and Neonate Nursing Department, College of Nursing, University of Baghdad

Abstract
Objective: To determine the relationship between severity of anemia and nutritional factors determinant 
at Primary Health Care Centers. Methods: A descriptive study has been carried out at AL.Russafa Health 
Directorate (Bab AL Muadham, and AL Mustanseria) ideal training health care center. AL-Karkh Health 
Directorate ( AL-Salam) ideal training health care center. Non-probability sample consists of (76) anemic 
pregnant women. questionnaire has been designed and constructed to be used as a means of data collection. 
Data collection is performed through interview techniques, and the use of the study instrument after 
permission were obtained from the pregnant women for the period 2nd January to 17th March 2020. Results: 
The results of nutritional factors indicates that (consumption of dairy products, vegetables, eggs, and fruits) 
are highly consumed per day (77.6%, 100%, 46.1%, and 92.1%) as indicated by high mean scores. While 
(consumption of poultry meat, dates and nuts) are moderately consumed per weeks (55.3%, and 56.6%). 
The remaining nutritional items are lower consuming that is (red meat products, fish, liver, and nutritional 
plants). Sever anemia found in (6.6%), moderate severity of anemia in (61.8%), and mild anemia in ( 31.6%). 
high significant relationships found among severity of anemia with consumption of red meat, consumption 
of poultry meat, and fish consumption (p-value= 0.004, 0.001, and 0.005); the finding also show significant 
relationship between severity of anemia and eating nutritional plants (p-value=0.007). Conclusions: the 
study results concluded high significant relationships between severity of anemia with consumption of red 
meat, consumption of poultry meat, and fish consumption and eating nutritional plants. Recommendation: 
Teach women in pregnancy age to dietary habits as a part of an overall approach to health promotion, 
Increasing level of awareness in women and their families about the risk of anemia on pregnancy.

Keywords: Anemia , Pregnant women ,Primary Health Care Center ,Nutritional factors, hemoglobin.

Introduction

Anemia is one of the most common nutritional 
deficiency diseases observed globally. It affects more 
than a quarter of the world’s population. Globally, 
41.8% of pregnant women and close to one third of 
non-pregnant women (30.2%) are anemic (1). Anemia 
during pregnancy contributes to 20% of all maternal 
deaths and it increases the risks of fetal, neonatal and 
overall infant mortality (2). Anemia during pregnancy is 
considered severe when Hb concentration is less than 
7.0 g/dl, moderate when Hb level is 7.0 - 9.9 g/dl, and 
mild when Hb level is 10.0 - 10.9 g/dl. (3,4,5). It is a major 
cause of morbidity and mortality of pregnant women in 

developing countries and has both maternal and fetal 
consequences (5,6). In developing countries, the cause of 
anemia during pregnancy is multi factorial and includes 
nutritional deficiencies of iron, foliate, and vitamin 
B12 and also parasitic diseases. Iron deficiency is the 
cause of 75% of anemia cases during pregnancy (7). The 
prevalence of iron deficiency was 10 times higher than 
that of foliate deficiency or vitamin B-12 deficiency. 
Anemia during pregnancy and its consequences can be 
prevented and treated if diagnosed on time (8). 

Methodology

A descriptive study has been carried out throughout 

DOI Number: 10.37506/ijfmt.v14i4.11953
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the present study. The study has been conducted at 
AL.Russafa Health Directorate that include: Bab AL 
Muadham, and AL Mustanseria ideal training health 
care center . Also from AL-Karkh Health Directorate 
that include AL-Salam ideal training health care center. 
Non-probability (purposive) sample consists of (76) 
diagnosed anemic pregnant women. questionnaire has 
been designed and constructed to be used as a means 
of data collection. It is comprised of: nutritional factors, 
laboratory results. To make the instrument more valid, 
it have been presented to a panel of (12) experts in 

the different fields. A pilot study was conducted on 
(10) anemic pregnant women, attending Bab AL- 
Moudham health care center from December 15th , 2019 
to December 23rd ,2019, alpha correlation coefficient 
was applied to determine the reliability (0.78) was 
statistically good. Data collection is performed through 
the use of the study instrument (the questionnaire), after 
permission were obtained from the pregnant women, 
data was collected through interview techniques, each 
interview took up to 30 to 40 minutes. 

Results: 

Table (1): Distribution of the Pregnant Women According to their Nutritional Factors (N=76)

L
is

t

Items Daily f (%)
One day 
another f 

(%)

Once a 
week f (%)

Once every 2 
weeks
f (%)

Once a 
month f (%) MS (Ass.)

1
consumption of

red meat products
0 (0) 2 (2.6) 23 (30.3) 17 (22.4) 34 (44.7)

1.91
Low

2
consumption of

poultry meat
0 (0) 3 (3.9) 42 (55.3) 21 (27.6) 10 (13.7)

2.50 
Moderate

3 fish consumption 0 (0) 1 (1.3) 31 (40.8) 19 (25) 25 (32.9)
2.11
Low

4
consumption of
dairy products

59 (77.6) 15 (19.7) 2 (2.6) 0 (0) 0 (0)
4.75
High

5 liver consumption 0 (0) 1 (1.3) 8 (10.5) 14 (18.4) 53 (69.7)
1.43
Low

6
consumption of

vegetables
76 (100) 0 (0) 0 (0) 0 (0) 0 (0)

5.00
High

7 egg consumption 25 (32.9) 35 (46.1) 12 (15.8) 0 (0) 4 (5.3)
4.01
High

8
consumption of

fruits
70 (92.1) 6 (7.9) 0 (0) 0 (0) 0 (0)

4.92
High

9
consumption of
dates and nuts

11 (14.5) 16 (21.1) 43 (56.6) 1 (1.3) 5 (6.6)
3.36

Moderate

10
Eating only plant
(nutritional plant)

18 (23.7) 1 (1.3) 0 (0) 0 (0) 57 (75)
1.24
Low

f: Frequency, %: Percentage, Assess: Assessment Low= 1-2.33, Moderate= 2.34-3.67. High= 3.68-5 

Table (1) presents the nutritional factors among the pregnant women; the finding indicates that (consumption 
of dairy products, vegetables, eggs, and fruits) are highly consumed per day (77.6%, 100%, 46.1%, and 92.1%) as 
indicated by high mean scores. While (consumption of poultry meat, dates and nuts) are moderately consumed per 
weeks (55.3%, and 56.6%). The remaining nutritional items are lower consuming that is (red meat products, fish, 
liver, and nutritional plants 
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Table (2): Distribution of the Pregnant Women According Iron , Folic Acid, and Tea Consumption related 
Variables (Determinants of Anemia)

List Variable

1
Prescribed Ferrous by doctor?

No 0 0

Yes 76 100

Total 76 100

2
Regularity of taking ferrous

None 5 6.6

Irregular 9 11.8

Regular 62 81.6

Total 76 100

3 Starting taking ferrous

None 5 6.6

At second semester 68 89.5

At third semester 3 3.9

Total 76 100

4
Drinking coffee and tea

No 30 39.5

Yes 46 60.5

Total 76 100

5
Taking folic acid during pregnancy

No 11 14.5

Yes 65 85.5

Total 76 100

Table (2) shows that all of the pregnant women reporting that their doctor prescribed ferrous medication for 
them (100%), (81.6%) of them are regularly taking the medication daily. They start taking the medication at second 
semester (89.5 %). (60.5%) of pregnant women are drinking coffee and tea, and (85.5%) of pregnant women taking 
folic acid during pregnancy.
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Figure (1): Severity of Anemia among Pregnant Women (N=76)

This figure shows the severity of anemia among pregnant women; the figure shows that sever anemia in (6.6%), 
moderate severity of anemia in (61.8%), and mild anemia in( 31.6%). 

Table (3): Correlation between Severity of Anemia and Nutritional Factors Determinants among Pregnant 
Women (N=76)

Severity of anemia
Nutritional Factors

Pearson correlation p-value Sig

Consumption of red meat products .323 .004 H.S

Consumption of poultry meat .378 .001 H.S

Fish consumption .317 .005 H.S

Consumption of dairy products -.059 .610 N.S

Liver consumption .056 .633 N.S
Consumption of vegetables .054 .643 N.S

Egg consumption .042 .721 N.S

Consumption of fruits -.130 .365 N.S

Consumption of dates and nuts .054 .643 N.S

Eating only plant (nutritional plant) -.309 .007 S

P: probability, Sig: Significance, N.S: Not Significant, S: Significant, H.S: High significant

This table reveals that there are high significant 
relationships among severity of anemia with 
consumption of red meat, consumption of poultry 
meat, and fish consumption (p-value= 0.004, 0.001, and 
0.005); the finding also show significant relationship 
between severity of anemia and eating nutritional plants 
(p-value=0.007). 

Discussion

The study results presents the nutritional factors 
among the pregnant women; the finding indicates that 
(consumption of dairy products, vegetables, eggs, and 
fruits) are highly consumed per day (77.6%, 100%, 
46.1%, and 92.1%) respectively. While (consumption of 
poultry meat, dates and nuts) are moderately consumed 
per weeks (55.3%, and 56.6%). The remaining 
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nutritional items are lower consuming that is (red meat 
products, fish, liver, and nutritional plants). It was found 
that one of the major contributory factors for anemia in 
developing countries is consumption of plant based food 
containing insufficient iron. Meat is a good source of 
high quality protein, iron , zinc and of all the Vitamins 
except folic acid. Iron absorption is enhanced when 
consumed with foods high in vitamin C such as orange 
juice while coffee and tea inhibit iron absorption (9) .

Also, study in Erbil city, Iraq, address the explanation 
for that may be one of the major contributory factors 
in developing countries for development of anemia is 
consumption of plant based foods containing insufficient 
iron in accordance with body needs especially during 
pregnancy; also lack of iron absorption enhancer in the 
meals like vitamin C, and drinking of iron absorption 
inhibitor drinks like tea immediately after meal (10).  The 
study results presents the severity of anemia among 
pregnant women; the figure shows that sever anemia 
in (6.6%), moderate severity of anemia in (61.8%), and 
mild anemia in( 31.6%).This study in agreement with 
the study of ( 145) pregnant women found the mean of 
Hb concentration was 11.55 ± 2.97 g/dl with a range 
of 5.4 to 18.7g/dl. Among anemic pregnant women, 
44(30.34%) had mild anemia, 87(60%) had moderate 
anemia, and 14(9.66%) had severe anemia (11).

The study results indicates that all of the pregnant 
women reporting that their doctor prescribed ferrous 
medication for them (100%), (81.6%) of them are 
regularly taking the medication daily. They start taking 
the medication at second semester (89.5 %), (60.5%) of 
pregnant women are drinking coffee and tea. (85.5%) of 
pregnant women report that their doctor prescribed folic 
acid during pregnancy. In a study of anemia (IDA) and 
dietary pattern among pregnant women in Baghdad city, 
Iraq show About 45% had one tablet day of iron-folic 
acid, while only 6% had two tablets a day and, others 
didn’t take it (statistically significant association). The 
result referred to the number and percentage of anemic 
women who take prophylactic drugs (iron, Folic acid, vit.
B12) was (21.8%) that lower than pregnant women who 
didn’t take it (33.6%) (12). A study result is consistent 
with other studies done in Ethiopia(13). This significant 
association might be due to the reason that meat is an 
important source of heme iron (14,15,16). This result is 
in agreement with a study done in Egypt and Ethiopia, 

which showed significant association between anemia 
and consumption of tea (18,19). This could be drinking 
tea/coffee after food intake may affect iron absorption 
which leads to inadequate dietary iron intake in the 
pregnant women.

The study results reveals that there are high 
significant relationships among severity of anemia 
with consumption of red meat, consumption of poultry 
meat, and fish consumption (p-value= 0.004, 0.001, and 
0.005); the finding also show significant relationship 
between severity of anemia and eating nutritional plants 
(p-value=0.007). of anemia with remaining nutritional 
factors that are: consumption of dairy pro. The results 
reports that there are no significant relationships among 
severity ducts, liver consumption, consumption of 
vegetables, egg consumption, consumption of fruits, and 
consumption of dates and nuts. Table (3)

A study found the distribution of food by meals 
between the groups was very similar, though, the 
pregnant women presented a significantly higher 
(p<0.05) consumption of fruits/natural juices at lunch 
and afternoon snack, and milk and dairy products at 
breakfast (19).

Conclusions

The study concluded that there are high significant 
relationships among severity of anemia with 
consumption of red meat, consumption of poultry meat, 
and fish consumption; the finding also show significant 
relationship between severity of anemia and eating 
nutritional plants.

Recommendations:

The study recommended to teach women in 
pregnancy age to dietary habits as a part of an overall 
approach to health promotion, and education pregnant 
women and infant by health lectures, T.V., Posters to 
avoid future anemia during pregnancy. Instruction 
classes should be given for pregnant women in each 
primary health care center to encourage them to take 
daily oral iron and folic acid supplementation to prevent 
maternal anemia. 

Financial Disclosure: There is no financial 
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Abstract
The present study conduct to evaluation the iron homeostasis and erythropoietic activity in male rats with 
anemia related with induced chronic renal failure. Sixty adult male rats were divided into four groups, the 
first group administrate with DMSO as a control negative, while second group administrate DMSO and 
then moringa leaf powder, third group adenine were administrated only and fourth group adenine then 
given moringaoleifera leaf powder the experiment were lasted for forty-four days. At the end of the study 
, blood was collected via the heart puncyure and measured the following biomarkers ( Urea , creatinine , 
BBC count ,Erythropoietinerythoferrone ,, ferritin, Serum iron and hepcidin).The results revealed that the 
rats treated adenine caused significant increase in (creatinine ,urea ,ferritin and hepcidin concentration), one 
the other hand there was significantly decrease in RBC count ,PVC and HB in adenine group in addition 
to Erythropoietin,erythoferrone and serum iron levels , however combined adenine with moringa results in 
return these biochemical criteria to their normal levels in control group .

Keywords: moringaoleifera ,Erythroferrone, renal failure, Adenine

Introduction

Anemia commonly occurs in people with chronic 
kidney disease (CKD)—the permanent, partial loss of 
kidney function. Healthy kidneys produce a hormone 
called erythropoietin (EPO). A hormone is a chemical 
produced by the body and released into the blood to help 
trigger or regulate particular body functions prompts 
the bone marrow to make red blood cells Which then 
carry oxygen throughout the body. 1 ,When kidneys 
are diseased or damaged, they do not make enough 
EPO. As a result, the bone marrow makes fewer red 
blood cells, causing anemia. When blood has fewer 
red blood cells, it deprives the body of the oxygen 
it needs 2 Erythroferrone is a hormone that control 
iron metabolism through its actions on hepcidin 3 it is 
produced in erythroblasts, which proliferate when new 
red cells are synthesized. This process is governed by 

the renal hormone, erythropoietin 4 The mechanism 
of action of Erythroferrone is to inhibit the expression 
of the liver hormone, hepcidin. By suppressing this, 
ERFE increases the function of the cellular iron export 
channel (Ferroportin), This then results in increased 
iron absorption from the intestine and mobilization 
of iron from stores, 5 which can then be used in the 
synthesis of hemoglobin in new red blood cells. Moringa 
have variously biological activities such as reducing 
hyperglycemia, anti-inflammatory, anti-diabetic, 
antimicrobial, anticancer and antioxidant. in fact, it is 
believed in that the Moringa has many benefits based on 
its nutrition. The ratio of grams per gram, Moringa leaves 
dry powder contains 25 times more iron than spinach 6, 
in which iron is one of the therapeutic agent for anemia 
which can compensate for the loss of the hemoglobin 7 
The leaves are the most nutritious part of the plant, being 
a significant source of B vitamins, vitamin C, provitamin 
A as beta-carotene, vitamin K, manganese, and protein. 
8 The present study was designed to investigated the 
rule of Erythroferrone (ERFE)in iron homeostasis and 
erythropoietic activity in anemia related with induced 
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chronic renal failure in male rats  

Materials and Methods

Preparation of MoringaOleifera leaves powder

Fresh moringaoleifera leaves are collected from 
Alkafeel Nurseries Group Washed and dried at room 
temperature then grained by the electric grinder into 
powder. (9) ,5% of moringaoleifera leave powder were 
mixed with the usual nutrition ration of crushed feed diet 
(10)

Chemicals:

Adenine was obtained from Sigma Aldrich. 
all ELIZA kit like, (Erythropoietin erythoferrone, 
Ferritin, Serum iron and hepcidin) obtain from (Bio 
cellular Company) (china), Urea and creatinine obtain 
from (SPECTRUM company) (Egypt) measured by 
spectrophotometer. 

Experimental design 

Sixty male rats(Rattus norvegicus) aged (2 -3month) 
weighting (170-200) gm were divided randomly into 
four groups (15/group) 

First group (GI) control negative were administrate 
with DMSO by interaperitoneally for 4 weeks. Second 
group (GII) is the control positive were administrating 
with DMSO by interaperitoneally for 4 weeks and 
then moringa leaf powder given at dose rang 5% for 2 
weeks with diet 10. While rats included in third group 
(GIII) adenine were administrated interaperitoneally 
100mg/kg.bw for 4 weeks for induction of renal 
failure 11 .finally the fourth group (GIV) adenine were 
administrated interaperitoneally 100mg/kg.bw for 4 
weeks for induction of renal failure 11 and the given 
moringaoleifera leaf powder at dose 5% for 2 weeks 
with diet 10

At the end of the study, blood was collected via the 
heart puncture and measured the following biomarkers 
(Urea, creatinine, BBC count, Erythropoietin, 
erythoferrone ,

, Ferritin, Serum iron and hepcidin). these parameters 
were measured according to the 

instruction of the manufacture company by using 
ELIZA 

Results 
Table (1) Effect of MoringaOleifera Leaves powder on Some Serum Kidney Function Tests in Male rats 

with Induced CRF 

GIV
Adenine+
Moringa

GIII
Adenine

GII
Control positive + moringa 

leaves

GI
Control negative

groups
  

parameters

69.20±5.75
B

99.68±6.135
A

55.50 ±3.403
BC

45.00±2.921
C

Urea 
Mg/dl

0.86±0.091
B

2.56±0.209
A

0.60± 0.057
B

0.45±0.084
B

Creatinine
Mg/dl

- Mean ±SE( n=6 rat / group )

-Different letters represent significant(p≤0.05) 
difference between groups 

The results in table (1) clarified there were a 
significant (p≤0.05) elevation in the serum urea in (GIII) 
adenine treated group in comparison with other groups

On the other hand, combined adenine with moringa 
(GIV) in the same table showed a significant (p≤0.05) 
reduction comparing to (GIII) as compared to control 
group (GI) 

Also Table (1) illustrated there were statistically 
significant (p≤0.05) increment in serum creatinine in 
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adenine treated group (GIII) as compare to other groups

As the same table showed combined adenine plus moringa (GIV) caused a significant (p≤0.05) decrement of 
serum creatinine comparing to (GIII) 

Table (2) effect of MoringaOleifera leaves powder on Complete Blood Count in male rats with Induced CRF  

Parameters
groups

RBC Count (cell*1012/ l)
PCV

%
Hb

(gm/dl)

Control 7.43±0.43
B

40.83±0.82
AB

15.25±0.45
A

Moringa 8.49±0.25
A

42.66±0.66
A

15.72±0.41
A

Adenine 5.69±0.23
C

35.66±0.33
C

9.06±0.34
C

Adenine 
+moringa

7.29 ±0.32 
B

39.50±0.67
B

13.65±0.64
B

Mean ± ES ( n=6 rat / group )

-Different letters represent significant (p≤0.05) difference between groups  

The results showed significant (p≤0.05) decrease in RBC count, PVC and HB in adenine group (GIII) in 
comparison with the other groups. Table (2) Also combined moringa with adenine (GIV) caused significant (p≤0.05) 
increase in RBC count, PVC and HB comparing to (GIII)  

Table (3) Effect of MoringaOleifera leaves powder on Iron Homeostasis Parameters in male rats with 
induced CRF 

GIV
Adenine+
Moringa

GIII
Adenine 

GII
Control positive + 

moringa leaves 

GI
Control 
negative 

Groups 

Parameters

7.50 ±0.439
B

4.10 ±0.367
C

11.07±0.602
A

9.88 ±0.302
A

Erythropoietin ng/ml 

15.52±1.025
B

10.23±0.426
C

18.04±1.593
AB

19.66±.1.516
A

erythoferrone
ng/ml

7.49 ±.0183
B

9.98 ±0.837
A

6.80 ±1.133
B

6.60 ±0.174
B

Ferttin
ng/ml

8.26 ±0.454
A

6.41 ±0.495
B

9.59 ±0.264
A

8.19 ±0.090
A

Serum iron
μmol/L

19.64±1.363
B

23.09±1.101
A

19.60±0.622
B

19.25 ±0.456
B

hepcidin
ng/ml

-Mean ± ES ( n=6 rat / group )
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-Different letters represent significant (p≤0.05) 
difference between groups 

There were statistically significant (p≤0.05) 
decrease of serum erythropoietin in adenine treated 
group (GIII) in comparison with the other treated 
groups. Table (3) Also combined moringa with adenine 
(GIV) ameliorate the serum erythropoietin. The serum 
erythoferrone showed a significant decrease (p≤0.05) 
in adenine treated group (GIII) as compared to other 
groups. The results also revealed that rat treated adenine 
plus moringa (GIV) caused significant (p≤0.05) increase 
comparing to (GIII). Depending on the results clarifies 
in table (3) there were a significant (p≤0.05) elevation in 
serum ferritin in adenine treated group (GIII) comparing 
to the other groups, Also the combine adenine with 
moringa group (GIV) caused a significant (p≥0.05) 
decrease comparing to (GIII). A significant (p≤0.05) 
reduction in table (3) of serum iron in (GIII) adenine 
treaded group (GIII) comparing to the other groups, also 
there was revealed a significant (p≤0.05) elevation in the 
group treated adenine plus moringa (GIV) Comparing 
to (GIII). Table (3) illustrated there were a significant 
(p≤0.05) increment in this parameter in adenine treated 
group (GIII) Comparing to other groups, Combined 
adenine with moringa (GIV) in the same table caused 
significant (p≤0.05) decrement of serum hepcidin 
comparing to (GIII) group, 

Discussion 

The results in table (1) clarified there were a 
significant (p≤0.05) elevation in the serum urea in (GIII) 
adenine treated group in comparison with other groups. 
This study was agreeing with result conducted by Ikizler, 
et al. 12

Urea nitrogenous compounds usually released 
from the blood by the kidney into the form of urine, 
renal dysfunction results in accumulation of urea in 
blood circulation as it is obvious in chronic renal failure 
conditions in high levels. 13

On the other hand, combined adenine with moringa 
(GIV) in the same table showed a significant (p≤0.05) 
reduction comparing to (GIII) as compared to control 
group (GI).moringaoleifera leaves administration works 
on develop of the results that show the fall in urea 
concentrations better than before a significant decrease 

in serum urea in group (GIV) combined adenine with 
moringa in comparison with adenine group . 14. 

Also Table (1) illustrated there were statistically 
significant (p≤0.05) increment in serum creatinine in 
adenine treated group (GIII) as compare to other groups 
,this our data agrees with results of 15 ,Creatinine is a 
product released by muscles from the degradation of a 
compound named creatine. Creatinine is cleared from the 
body by the kidneys, which filter high levels of it from the 
blood and cleared it into the urine(16).As the same table 
showed combined adenine plus moringa (GIV) caused 
a significant (p≤0.05) decrement of serum creatinine 
comparing to (GIII) ,that the disturbance of plasma 
electrolyte imbalance may influence the pH, osmolality, 
and blood volume which may lead to renal dysfunction 
or anther body disturbances .M. oleifera has appear to 
own diuretic effect (17). Table (2) , this agree with ( 18 
)Which occur Through dialysis HB concentrations are 
decreased to critical levels ,that results in anemia , 19 
happen during anemia condition in patients with acute 
and chronic renal failure results revealed reduction 
in RBC count and HB levels and 20 It is occur due to 
pathogenesis of renal anemia . Also combined moringa 
with adenine (GIV) caused significant (p≤0.05) increase 
in RBC count , PVC and HB comparing to (GIII), after 
moringaoleifera leaves administration we can see clear 
result that describes by increasing in RBC count value 
with little extent for PVC count and HB count in (GIV) 
group moringaoleifera is rich with high nutritional 
supplements such as (iron ,calcium and vitamins) 
which is one of the essential component in synthesis of 
hemoglobin in red blood cells 21 

There were statistically significant (p≤0.05) decrease 
of serum erythropoietin in adenine treated group (GIII) 
in comparison with the other treated groups .Table (3)
The present study agree with results conducted by 22

Generally cases with kidney disease will posses 
anemia which occur in early in the course of kidney disease 
and grow worse as kidneys fail and can no longer make 
EPO. 23 .Also combined moringa with adenine (GIV) 
ameliorate the serum erythropoietin ,moringaoleifera 
may assist on keeping further homeostatic balance by 
support Erythropoietin to fasten its effects by linking to 
the erythropoietin receptor EpoR 24

.
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The serum erythoferrone showed a significant 
decrease (p≤0.05)in adenine treated group (GIII) as 
compared to other groups, the results of present study 
agree with result of 25 since one of the most essential 
element of red blood cell manufacture is hemoglobin 
that is obtained from iron stores in the body 26 ,yet 
anemia occur because erythoferrone release is restricted 
and become in low concentrations that because of 
hepcidin hormone release from it which stimulate the 
absorption of iron from alimentary track 27. The results 
also revealed that rat treated adenine plus moringa 
(GIV) caused significant (p≤0.05) increase comparing to 
(GIII), moringaoleifera leaves provide a natural source 
for iron (28) with addition to other supplements calcium, 
minerals, vitamins which assist on maintenance of 
biological homeostasis for iron insufficiency. Depending 
on the results clarifies in table (3) there were a significant 
(p≤0.05) elevation in serum ferritin in adenine treated 
group (GIII) comparing to the other groups, these results 
agree with 29 In fact chronic renal failure resulting in 
disturbances in hormonal released from kidney which is 
later may effect on erythropoiesis ,when erythropoietin is 
the chief regulator of the red blood cells synthesis so as a 
result their would be reduction in this process yet anemia 
occur 30 . Also the combine adenine with moringa group 
(GIV) caused a significant (p≥0.05) decrease comparing 
to (GIII),this due to it may diminish before been used by 
the target cells whither it execrated with waste materials 
or not fully absorbed from alimentary tract or other 
related conditions 31. 
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Abstract
Background: Coronavirus disease 2019 (COVID-19) emerged in December 2019 in Wuhan. While the 
flare-up in China is about over, this exceedingly irresistible sickness is right presently spreading over the 
world. A poor practices and understanding of the disease among Iraqi population may lead to rapid spread 
of the infection.              Objective: the point of this think about was to survey practices of Iraqi population 
regarding government strategies to control COVID 19 and to identify level of practices among different Iraqi 
cities.Methods: Cross-sectional web-based research was carry out among Iraqi population about COVID-19 
during the period from 15th April 2020 to 1st June 2020. 700 participants were share from Iraqi governorates.
The participants was collected from (7) cities (Baghdad, Basra, Najaf, Thigar, Misan, Karbala and Mosul). 
From each city (100) participants were shares. The data was collected through the uses Google form. From 
Iraqi governorate strategies and WHO recommendations concerning prevent of infection. The researcher use 
SPSS version 20 for data analysis by using frequencies and percentages and mean of score were produced. 
Mean of score rating: always=3, sometimes=2, never=1. Results: the majority of study samples (47.7%) 
were within (20-29 years). More than half of participants are male (65.4%). Relative to the educational 
level, the majority of study sample (65.9. %) were Secondary school graduate. Practices of Iraqi population 
regarding COVID 19 controls at home in all items are inadequate and very low less than (1.33).also the 
practices of Iraqi population regarding COVID 19 control out of home had low mean of score in all items. 
However the average of means score (1.42). Conclusions: The study concluded that Iraqi community has 
inadequate practices to prevent speared of COVID-19 because the population not respects ministry of Iraqi 
health strategies. Health education should urgently be conducted focusing on hand washing, uses sanitizer, 
social distancing, avoid crowded, uses mask and gloves. 

Introduction 

COVID-19 appear first time in in China Wuhan 
city in December 2019. While the flare-up in China is 
about over, this exceedingly irresistible sickness is right 
presently spreading over the world. A poor practices and 
understanding of the disease among Iraqi population 
may lead to rapid spread of the infection) 1, 2(.                         
 The World health Organization in first month of 2020, 
declared that the scene of coronavirus constituted an 
Open Wellbeing Crisis of Universal Concern (PHEIC) 

(3).         The disease is transmitted from person to person 
by implies of globules hacked or breathed out by sullied 
individuals and by droplet-contaminated area or objects 
and after that touching the mouth, nose, or eyes (4, 5).   

                         COVID-19 is an intense respiratory infection 
caused by a recently developed zoonotic coronavirus. 
A positive-sense wrapped single-stranded RNA 
infection, named Serious Intense Respiratory Disorder 
Coronavirus-2 (SARS-CoV-2), has been disconnected 
from a persistent with pneumonia, and associated to the 
cluster of intense respiratory sickness cases from Wuhan. 
Hereditary investigation has uncovered that it is closely 
related to SARS-CoV and hereditarily clusters inside the 
sort Beta coronavirus, subgenus Sarbecovirus (5).            
According to study from China, the all-inclusive WHO 
mission report appears that about 75% of at to begin 
without symptoms cases will development to clinical 
ailment, making veritable asymptomatic infection or 
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possibly unprecedented. Modeling estimations of pre-
symptomatic transmission have been point by point to be 
between 48% and 62% (6).         Other courses ensnared 
in coronaviruses transmitted incorporate contact with 
sullied fomites and inward breath of pressurized canned 
products delivered amid aerosol-generating strategies. 
SARS-CoV-2 infection has been identified in respiratory, 
fecal and blood investigation (4).                                 
The most elevated chance related transmission happens 
within the nonappearance of standard safeguards, when 
essential contamination avoidance and preventive 
measures for respiratory disease are not input, and 
when managing with patients ECDC whose COVID-19 
defilement is in any case to be affirmed. In spite of the 
fact that airborne transmitted isn’t considered the first 
transmitted course, we endorse a cautious approach since 
of conceivable transmission through fog concentrates 
(7).                      Key strategies on the community level 
include cancellation of planned events and suspension 
of events with super spreader potential; utilize of social 
separating measures to diminish coordinate and near 
contact between individuals within the community; travel 
confinements, counting diminished flights and open 
transport and course limitations without compromising 
basic administrations; deliberate domestic isolate of 
individuals of family contacts; changes to funeral 
administrations to play down swarm measure and 
presentation to body liquids of the diseased; and clear 
communication from national and universal wellbeing 
specialists, to guarantee confirmed data and dodge 
fake news, rumors, and panic (8, 9).        Mass social 
occasions and occasions such as citywide celebrations, 
devout get-togethers, social celebrations, logical 
conferences, and huge political occasions ought to be 
confined. Respiratory diseases such as influenza and 
now like COVID-19 are commonly transmitted at a high 
rate within such large gatherings (10). Based on WHO 
recommendations, The Iraqi governorate suspended 

operations in numerous government offices beginning 
Walk 10, 2020. All colleges and schools are by chance 
closed. Operation of various markets and shopping 
centers is suspended; social events in parks, shorelines, 
and resorts are denied. Eateries are closed but for take 
truant advantage. Sedate stores and essential supply 
stores remain open to serve clients through regulatory 
alloted online movement applications and systems. So 
that, the ponder points to survey hones of Iraqi populace 
with respect to government methodologies to control 
COVID 19.

Methodology 

A cross-sectional study, web-based descriptive, 
which was carry out to assess level of Iraqi population 
practices regarding adherence of government strategies 
to control COVID 19. The study sample was collected 
from (7) cities (Baghdad, Basrah, Najaf, Thigar, Misan, 
Karbala and Mousl). From each city (100) participants 
were shares. The data was collected through the uses 
Google form. The period of study was conducted from 
15th April 2020 to 1st June 2020.     Study subjects: 
700 participants were share from Iraqi cities during the 
time of the study.                                       The Study 
Instruments: From Iraqi governorate strategies and 
WHO recommendations concerning prevent of infection, 
instrument were developed by researcher which is 
consisting from:                                   Part one: included 
demographic data characteristics (age, gender, level of 
education, living place (city).                                 Part two: 
question about practices of Iraqi population regarding 
COVID 19 control at home contain (7) items. Question 
about practices of Iraqi population regarding COVID 19 
control out of home contain (7) items.                            
Data analysis: The researcher use SPSS version 20 for 
data analysis by using frequencies and percentages and 
mean of score were produced. Mean of score rating: 
always=3, sometimes=2, never=1  
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Results

Table 1: Populations’ Sociodemographic Characteristics.

No. Variables (n=700) F % Mean Std. Deviation

1 Age (year)

20-29 334 47.7

1.80 .935

30-39 226 32.3

40-49 85 12.1

50-& more 55 7.9

total 700 100.0

2 Gender

Male 458 65.4

1.35 .476Female 242 34.6

Total 700 100.0

3 Educational levels

Primary school 461 65.9

2.43 .653
Secondary school 176 25.1

College 63 9.0

Total 700 100.0

No. = number of Variable, n = number of sample, F=frequencies, % = Percentages.

Table (1) show that the majority of study samples (47.7%) were within (20-29 years). More than half of participants 
are male (65.4%). Relative to the educational level, the majority of study sample (65.9. %) were Secondary school.

Table 2: Practices of Iraqi population regarding COVID 19 control at home

No Items
Always Sometime Never MS sever

F % F % F %

1 Hand washing before and after any work. 90 12.9 263 37.6 347 49.6 1.63 L

2 Uses sanitizer 81 11.6 223 31.9 396 56.6 1.55 L

3 Visiting avoidance 106 15.1 182 26.0 412 58.9 1.56 L

4 Home environment exchange. 20 2.9 179 25.6 501 71.6 1.31 L

5 Uses handkerchief during sneezing. 54 7.7 177 25.3 467 66.7 1.46 L

6 Sanitation of equipment that bring from out of 
home 29 4.1 204 29.1 467 66.7 1.37 L

7 Avoidance of mouth, eyes and nose contact. 23 3.3 187 26.7 490 70.0 1.33 L

Total 1.45 L

No. = number of item, F=frequencies, % = Percentages, M.S. = mean of score. Cut-off-point interval: 1-1.66 = 
Low; 1.67-2.33 = Moderate; 2.34-3.00 = High, L=low, M=moderate, H=high 
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Table (2) show that there is low mean of scores about practices of Iraqi population regarding COVID 19 controls 
at home in all items less than (1.33). Moreover, the average means score (1.45) as a totally.  

Table 3: Practices of Iraqi population regarding COVID 19 control out of home  

No Items
Always Sometime Never MS sever

F % F % F %

1 Avoid get out of home as possible. 119 17.0 226 32.3 355 50.7 1.66 L

2 Uses of mask and gloves when you get out. 28 4.0 167 23.9 505 72.1 1.32 L

3 Avoid crowded. 79 11.3 201 28.7 420 60.0 1.51 L

4 Let distance (1.8m) between you and anthers. 34 4.9 163 23.3 503 71.9 1.33 L

5 Avoid visit person who came from pandemic area. 56 8.0 211 30.1 433 61.9 1.46 L

6 Remove gloves and mask before enter your home 26 3.7 172 24.6 502 71.7 1.32 L

7 Hand washing before enters your home. 22 3.1 206 29.4 472 67.4 1.36 L

        Total 1.42 L

No. = number of item, F=frequencies, % = Percentages, M.S. = mean of score. Cut-off-point interval: 1-1.66 = 
Low; 1.67-2.33 = Moderate; 2.34-3.00 = High, L=low, M=moderate, H=high 

Table (3) shows a low in the mean of score for all items about the practices of the Iraqi population regarding 
controlling COVID 19. However the average of means score (1.42).  

 

Figure 1: Comparison among cities by using Means of Score to identify the level of population practices

Figure (1) revels that the level of practices of population were Baghdad: 1.29, Basra: 1.32, Najaf: 1.5, Thi-gar: 
1.33, Misan: 1.4, Karbala: 1.4 and Mosul: 1.85  
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Discussions and Conclusions

Coronavirus is an seriously respiratory affliction 
caused by a novel human coronavirus (SARS-CoV-2, 
called COVID-19 disease), which causes higher 
mortality in people developed ≥60 a long time and in 
people with principal therapeutic conditions such as 
cardiovascular illness, deep rooted respiratory illness, 
diabetes and cancer (11).

WHO and open wellbeing specialists around the 
world are taking activity to contain the COVID-19 
episode. Be that as it may, long term victory cannot be 
taken for allowed. All areas of our society – counting 
businesses and managers – must play a part in case we 
are to halt the spread of this illness (12).

Most common age group was 20-29 years (47.7%). 
More than half (64.4%) were male. Nearly two-third 
(65.9%) of respondents were Secondary school graduate 
(Table 1).

In regarding to practices of Iraqi population of 
COVID 19 control at home (Table 2), we notice that the 
level of mean of score come between (1.31) as a low 
value and (1.63) as a high value, this results consider 
very low associated in very important items that dealing 
with prevent of infection such as (Hand washing before 
and after any work, Uses sanitizer). The results in Table 
(3) that’s dealing with practices of Iraqi population 
regarding COVID 19 control out of home revels very 
low mean of score in items( 2,4,7), this items dealing 
with infection control such as uses protective equipment 
( mask & gloves) , let distance (1.8m) between he-she 
and anthers and hand washing before enters his home. 
this study disagree with the study conducted in china by 
Zhong ,L. et al 2020 , this study appear that the Chinese 
population had good practices and exceptionally 
cautious: about all dodged swarmed places (96.4%) and 
wore covers when clearing out the domestic (98.0%) 
amid the fast rise period of the COVID-19 flare-up 
(13). Figure (1) presented that the level of adherence 
in Baghdad city; this may be interpreting increasing 
number of cases in the May and June. Also, other cities 
have low level of practice toward COVID 19 control 
except Mosul city in north of Iraq has moderate level of 
adherence for Iraqi strategy to COVID 19 control. Mosul 
city register low levels in cases along since coronavirus 
appear. All patients in Baghdad from 1 January to 7th 

June 2020 (2234) cases while the total cases in Mosul 
city (12) at the sometime (14).

The level of Iraqi practices to adhere the standard 
of disease control and prevention in current study not 
enough absolutely. There were strategies remember 
by ministry of health in Iraqi according to word health 
organization recommendations to control corona 
virus (15, 16).So, COVID 19 may transport in very high 
method in nearest future among Iraqi population if these 
recommendations not respect.  
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Abstract
Background: Globally, traumatic head injury higher mortality rate, and unpredictable outcome. Improvement 
of nurses’ knowledge of how to deal with early periods of the traumatic head can improve patients outcomes.

Objectives: This study aims to assess the effectiveness of an educational program in nurses’ knowledge 
toward traumatic head injury during golden hour.

Method: A quasi-experimental design was used in this study to assess 50 nurses’ knowledge regarding 
constructed educational programs toward traumatic head injury during golden hour who works in critical 
care units in Neuro-surgical hospital. The measurement of the effectiveness of educational program through 
the nurses knowledge includes(54)items concern knowledge related Anatomy of the head and brain; 
Physiology of intracranial pressure( ICP),cerebral perefusion pressureCPP and blood pressure( BP); Primary 
and secondery survey; fluid supply; information about traumatic head injury during golden hour . Reliability 
of instrument was determined through the use of test and retest and the instrument validity was determined 
through a panel of experts.

Results: The study show a comparison significance association between study and control group during pre-
test and post-test regarding overall assessment, there are improvements in study group knowledge level, the 
significant association for were P= 0.000. For the control group, there is no significant association between 
pretest and post-test P= 0.733 p-value >0.005.

Conclusion: The study concludes the current educational program effectively and can improve nurses 
knowledge in critical care units and recommends to further study assess nurses practice regarding traumatic 
head injury during golden hour, Adopting an educational program for all nurses and more involved in 
continuous education lectures and workshops.  

Keywords: Educational Program, Traumatic head injury, Nurse, Golden Hour.  

Introduction

Traumatic brain injury is “a silent epidemic” because 
the problems result are often appears gradually after a 
long- period and invisible by the community [1]. Because 
of the long term effects of head injury on cognition, 
intellectual, mental, emotional, psychosocial, and motor 
function, it is no optimal way to give the effect of acute 
and long term care for patients in developing countries [2]. 
Effective health care depends on several factors include 
assessment of health care programs, specificity nurses’ 

education needs, and work in a multi-disciplinary team. 
Many pieces of literature over decade high lightened 
the gap in education and trauma management needs, 
so this gap produces the development, tailored, and 
construct educational materials, each one objective to 
a specific aspect of trauma care[3,4,5,6,7]. On the other 
hand, many researchers tend to fill the knowledge gap 
among nurses through exploring their needs, develops 
educational tools, construct programs not only to solve 
current problems but to keep quality of education inside 
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the hospital and update the information regarding best 
available evidence[7,8,9,10]. Also, literature discussed the 
factors that can effects patients outcomes after traumatic 
brain injury, one of these factors is how the patients 
managed at injury moment and the definite care did 
not include only at the scene of injury, may continue 
at a hospital[11,4]. Brain trauma foundation is developer 
sound of traumatic head injury guidelines over 30 years 
report and recent literature reports, the knowledge for 
early management for patients with traumatic head 
injury focus on the primary assessment where identify 
the patient priority of the problems, hemodynamic 
stability and monitoring such as oxygen saturation, blood 
pressure and mean arterial pressure, use of appropriate 
intravenous fluid, positioning and use of intervention 
to avoid complications[12,13,14,15]. However, patient 
survival after traumatic head injury depends on focused 
management to prevent primary injury development 
to secondary injury [14]. Because there is no policy or 
procedure focused on traumatic head injury during 
golden hour, then the education program constructed 
to fill this gap in patients’ care and promote nurses’ 
knowledge about head injury during this period. 

Material and Methods

Design: A quasi-experimental design was used in 
this study to assess the effectiveness of an educational 
program toward traumatic head injury during golden 
hour at the neuro-surgical hospital in Baghdad city pre 
and post.

Ethical Approval: This study was approved 
by the Institutional Ethics Committee, and The IRB 
was obtained from the University of Baghdad and the 
Ministry of Health, Directorate of Al Rusafaa Health 
Administration in Baghdad city. 

Study sample: a non probability purposive sample 
consists of 50 male and female nurses for both (study and 
control groups) in the emergency and ICU in selected 
hospitals.

Instrument: Study instrument constructed by the 
researcher based on comprehensive literature, standard 
nursing textbook, and consist of two parts:

Part I: Assessment needs questionnaire was used 
to assess nurses’ knowledge needs regarding traumatic 

head injury during golden hour. 

Part II: Pre/Post-test knowledge questionnaire: 
to assess nurses’ knowledge about traumatic head 
injury during golden hour, in addition to their socio-
demographic data. Scoring system used for multiple-
choice questions, each question had four answers, one 
answer is correct and three answers are incorrect. Scoring 
include: (0= false answer,1=true answer).The level of 
assessment was (0.00-0.33=poor, 0.34-0.67=fair, 0.68-
1.00=good). 

Data Analysis: Social package for social sciences 
(SPSS) version 24 was used for data analysis, descriptive 
statistics such as frequency, percentage, mean of scores 
and standard deviation, inferential statistics include: 
Paired t-test to evaluate changes of nurses knowledge. 

Findings

Current findings show the demographic 
characteristics for study and control groups. Table 
(1) shows that the distribution of age indicated that 
the majority of study group nurses’ ages were (20-
24) years old who were accounted for (64 %), control 
group nurses ages were (30-34) years old were account 
(44%). Related to gender, most of the study sample 
was female gender account (80%) and the Control 
sample dominantly female was (64%). The majority of 
the Study sample were married (52%) also tow –third 
study Control sample was married (76%). According 
to Educational status, most of the Study group was 
graduated from secondary-school nursing (84%) and the 
control group was (76%). Regarding the shift of work, 
the day shift was dominantly (88%) of the Study group 
and the night shift (84%) of the Control group. The 
majority of the study group were their work field was at 
ICU accounts (64%) and two-thirds of the Control group 
also were in ICU accounts (76%). Related years of 
experience in the current workplace (52%) of the Study 
sample were less than three years and the Control group 
were (44%) between three to six years. Total years of 
employment in nursing, the study group (36%) total 
years of experience between (9-12) years and control 
group was (32%) of the study sample between (13-16) 
years. Regarding participation in the training course in 
continuous education inside the hospital the majority of 
the study group was (52%) reported (yes) they attend 
in continuous training lectures or training course and 
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(80%) reported (no).

Table (2) shows the majority of the study group in 
pre-test phase (52%) of nurses was poor knowledge with 
mean of the score (0.40) and standard deviation (0.169) 
and more than half of control group (52%) was fair 
knowledge and their mean of the score was (0.38) and 
standard deviation (0.135). The table also shows control 
group in post-test phase, were good improvement in 
nurse’s knowledge, majority recorded good knowledge 
(68%) and their mean of the score was (0.73) and 
standard deviation (0.096) and more than half of control 
group was fair knowledge(52%) and their mean of the 
score was (0.36) and the standard deviation was (0.133).

Tables 3 and 4 show the Comparison significance 
of Nurses’ knowledge Between (Pre-Test and Post-

Test) for Study and control group Regarding domains 
of Educational Program questions. Study group pre- 
post-period was statistical significance (<0.005) in all 
domains ( Anatomy of the head and brain, physiology 
of ICP, CPP and BP, Primary survey, fluid supply, and 
information about traumatic head injury during golden 
hour). In comparison with the control group, the program 
promotes study nurses’ knowledge and effectiveness.

Table (5) This table shows a comparison significance 
association between study and control group during pre-
test and post-test regarding overall assessment, there are 
improvements in the study group knowledge level, the 
significant association for were P= 0.000. For the control 
group, there is no significant association between pretest 
and post-test P= 0.733 p-value >0.005.

Table (1): frequencies and percentages of demographic characteristics of the studied sample: 
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Table (2): Level of Assessment of Nurses Knowledge toward Traumatic Head Injury during Golden Hour, 
for Study and Control Group Pre-test and Post-test:

 Table (3) Mean scores of total and subtotal knowledge of ICU nurses regarding traumatic head injury 
during golden hour pre-test and post-test period for study group:
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Table (4) Mean scores of total and subtotal of  Nurses knowledge regarding traumatic head injury during 
golden hour pre-test and post-test period for the control group:

 
Table (5): Significance association between study and control group regarding period:

Discussion

The current study shows fifty study sample, despite 
the level of assessment are equal between study and 
control group regarding pre-test period were poor (52%) 
The majority of the nurses in this study group (68%) 
had good knowledge in the post-test period, Also these 
results have a significant correlation for study group pre/
post- test (t=10.424, p=0.000). The control group has 
no changes in their level of knowledge in the post-test 
period and have no significant correlation between pre/
post- test period (t=0.345, p=0.733). The most striking 
result to emerge from this data is the educational program 
improves nurses’ educational status to be good regarding 
the level of assessment. This result agrees with the study 
done by Masakare and Masakare (2015) in their quasi-

experimental study to assess the nursing education 
program’s effectiveness in nurses’ knowledge about 
the management of acute head injury [3]. Regarding the 
knowledge domains The current study found the study 
group had a fair level of knowledge in pretest period 
regarding the anatomy of the head and brain mean of 
scores (0.52), and physiology of blood pressure(BP), 
intracranial pressure (ICP) and cerebral perfusion 
pressure(CPP) mean of the score was (0.37). This result 
agrees with Montayre & Sparks, (2017) they confirmed 
the necessity of anatomy and physiology for nurses 
student as a body of knowledge and inconsistent with 
(Mousa,2015) were found in his study the nurses have 
a high level of knowledge in anatomy and physiology 
in critical care unit[3,16,17]. This reflects the importance 
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of anatomy and physiology, so the obligatory courses 
in all nursing education programs. The findings of the 
current study, indicate a significant correlation in the 
study group between pre-test a post-test p-value (0.000) 
regarding the primary and secondary survey table (3). 
The primary and secondary survey is important for 
trauma care in general and especially for a traumatic 
head injury, all steps of primary survey important in life-
saving, the primary survey is main steps of advanced 
life support (ATLS), this supported by Mohammad 
and their colleagues (2014) in their systemic review 
study, highly recommends impact of educational and 
clinical ATLS courses in decrease mortality rate in the 
management of the traumatic patient[18]. The fluid 
supply domain was record mean of the score (0.36) in 
the pretest period and improved in the post-test period, 
mean of the score(0.71), and p-value (0.000). Finally, 
information about the golden hour domain mean of the 
score (0.37) in the pre-test period and improved to (0.74) 
in the post-test period and p-value (0.000), table (3). 
The study group has a significant correlation between 
pre-test for all domains in contrast with the post-test, 
While the control group in all domains has no significant 
correlation between pre-test and post-test periods, table 
(4). These findings consistent with Seliman et al. (2014), 
found the pre-test has a significant correlation with post-
test and improved critical care nurses’ knowledge. Also, 
agree with the study done by Shehab et al. (2018) were 
found because of lack of continuous education follow up 
and protocols for nursing management the nurses have a 
low level of knowledge before their educational program 
applied and significance correlation after utilization of 
the educational program[5,15]. 

Conclusion

The study concludes the current educational 
program effective and can improve nurses knowledge 
in neurosurgical critical care units and recommends to 
further study assess nurses practice regarding traumatic 
head injury during golden hour, Adopting an educational 
program use to assess their practice necessory for all 
nurses, also involved in continuous education lectures 
seminars and workshops.  

Conclusion
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Abstract
The present study aimed to testing the efficacy of the boiled aqueous extract of broccoli flowers and 
albindazole drug against the viability of protoscolices In vitro. The results showed the percentage of viability 
of the protoscolices were 94% at zero time then become (0%) after nine days after the start of the experiment 
when using culture media of (Kreb ringers and the cyst fluid ) (4 : 1) respectively as control group for 
comparison. . the aqueous extract of boiled for the flower of (Brassica oleraceae) with concentration of 300 
mg / ml showed most effective in eliminating viability of protoscolices after 168 hours and the albendazole 
drug after 120 hours at percentage 0 % for both.

Keywords: In vitro, Evaluation, Brassica oleraceae, albendazole drug, protoscolices 
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Introduction

Hydatid cystic disease is an important disease that 
is common between humans and animals, (zoonotic 
disease)(1), known by many names, it is Echinococcosis 
, cystic echinococcosis Hydatidosis unilocular and 
hydatidosis(2) it is a difficult endemic disease(3).

This disease is widespread in the countries of the 
Middle east, especially the village societies in which 
humans live and have close contact with herbivores 
(intermediate hosts) and dogs, as dogs are final hosts(4). 
This disease poses an economic dilemma in almost all 
parts of the world especially in middle east and Iraq as it 
affects the productivity of sheep, cows, goats and camels 
because their affected organs become unfit for human 
consumption and this causes weight loss and poor health 
status of the affected animals (5).

To reduce or prevent the occurrence of this disease 
in all its developmental stages, whether by final or 

intermediate hosts, different types of medication 
have been used, These include albendazole, an oral 
anthelmintic wide spectrum, is used as the drug of 
choice for hydatid disease(6). Albendazole carbamate-
2-bropylthiobenzimidazole– (6) 5-Methyl is a highly 
absorbent compound. It is considered one of the 
preferred drugs in the treatment of hydatid cyst disease, 
as it works to destroy the layer, contraction and decay, as 
well as the disappearance of the structural cysts daughter 
cysts inside the cyst (7).

Surgical removal is one of the best methods to treat 
this disease, although it is sometimes difficult, impossible, 
or may cause secondary infection to the body Therefore, 
the interest in finding alternative means such as using 
plants to provide them and contain effective medicinal 
materials, as the researchers deliberately sought many 
plants to know their components and extract their 
effective compounds from these plants(8). One of these 
plants is broccoli (Brassica oleraceae L. var. italic), as 
it is one of the winter vegetables belonging to the family 
Brassicaceae , which is a herbaceous plant of dark green 
color, morphologically similar to cauliflower plant, but 
it has hard stems and soft flowers, It contains a number 
of mineral elements such as potassium, phosphorus, etc., 
and is rich in vitamins such as thiamine, beta-carotene 
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,etc. .It also has a role in protecting the cells of the 
body from cancer symptoms due to the high levels of 
biochemically active pharmaceutical compounds (9). The 
current study aimed to a pharmacological evaluate the 
effectiveness boiled water extract of ( Brassica Oleracea 
var. Italica) and use albendazole , then comparison with 
it , and their effect as a model of anti-therapy against 
protoscolices In vitro. 

Materials and Methods

this study included collection of 30 samples of the 
hydatid cysts for humans and animals (sheep and cows), 
human samples collected from Babylon province and 
from private external laboratories (Dr. Ali Mohsen 
Hussain and Dr. Ahmed Raji Al_Janabi laboratory), 
and from hospitals of Al- Najaf , Baghdad and Al-
Diwaniyah provinces, whereas animal samples were 
collected from the abattoirs of the Al- Qadisiyah and Al-
Najaf provinces.

The protoscoleces were collected stored in 
conservative media (KRP=HCF 4 : 1) solution for use in the 
present study experiment., the viability of protoscoleces 
was determined using eosin stain (1%) technique 
(10). Then use albendazole, which is commercially 
called zental.it is in the form of an emulsion 10 ml at 
a concentration 400 mg, Concentrations (300,200,100) 
mg / ml were prepared by formula(N1V1=N2V2) (11).

the broccoli plant (Brassica oleraceae) obtained 
from the local markets in Babylon province Al-Hilla 
city . The boiled aqueous extract was prepared by dry 
the plant, then grind it well and dissolve 10 g of it in 200 

ml distilled boiled water and left it for 24 hours, then 
filtered by gauze, then toke the leachate and the solution 
was placed in electric oven (40-45) C° for the purpose 
of obtaining the dried active compounds of the extract., 
Kept in glass containers in the refrigerator until use (12).

15 gm of dry dregs were taken separately for each 
extract and dissolved in 50 ml of distilled water, so 
the stock solution concentration became 30% or 300 
mg / ml. From this the concentrations were prepared 
(300,200,100) mg / ml according to the formula :- 
(N1V1=N2V2) (11).

Control group was treated with one militer of distilled 
water and the all concentration that mention above for 
all extracts with three replications for each (broccoli , 
albendazole), then the viability rate of the protoscolices 
were calculated over a period of (0,3,24,48,72,96,120,
144,168,192,216) hours of treatment with evidence of 
eosin dye(0.1%) penetration, The dead protoscolices 
were revealed in red color, and the live protoscolices 
were revealed in bright green color and the treated tubes 
were stored in laboratory conditions at 25C (13).

Results and Discussion

The effect of boiled broccoli extract against the 
viability of protoscolices :

Table, figure (1) The percentage of viability of 
protoscolices in the conservative media (KRS + HCF 4: 
1) after exposure to different concentrations of boiled 
broccoli aqueous extract in different periods time In 
vitro.

Tbale (1) The effect of the interference of concentrations of boiled broccoli extract on the viability of the 
protoscolices of the E. granulosus In vitro according to different time period 

2161921681441209672482430Time
(hour)  

Concentration
(mg/ml)

The viability of protoscolices (%)

046.6655.335961626868.682.683.694.33Control (0)

03637.6404044.34754.457.369.494.33100

0021.3324.562627.8329.333235.658.1694.33
200

0006.914.522.22322.9335894.33
300

L.S.D value for interference at probability level 0.05 = 9.754
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Table (1) show that the concentration of 300 mg / ml was most effective on the viability of protoscolices , 
decreased from 94.33% to zero at 168 hours from the start of the experiment, followed it the concentration of 200 mg 
/ ml the viability decreased to zero but at 192 hours followed it a concentration of 100 mg / ml viability decreased to 
36% at 192 hours.

may be due to the fact that boiling water extract is linked to the action of enzymes and thus the active substance 
in the broccli extract has turned into another substance more effective and thus has resulted in a reduction in the 
viability percentage of protoscolices of the E. granulosus., from these compounds (phenols) which are among the 
active compounds Dissolved in water (14). The results of the current study were agreed with the study Al-Shahery and 
Salih (2015), which demonstrated that broccoli help in treatment for Induced Polycystic ovary syndrome in Albino 
rats (15). Also agreed with Mohammed et al.,(2019) study, that used of broccoli as a source of natural antioxidants or 
nutrients that protect the liver from the toxicity of lead acetate (16).

The effect of albendazole drug against the viability of protoscolices : 

Table, figure (2) The percentage of viability of protoscolices in the conservative media (KRS + HCF 4: 1) after 
exposure to different concentrations of albendazole drug in different periods time In vitro.

Table (2) The effect of the interference of concentrations of albendazole on the viability of the protoscolices 
of the E. granulosus In vitro according to different time period

2161921681441209672482430
Time
(hour)  

Concentration
(mg/ml) The viability of protoscolices (%)

046.6655.335961626868.682.683.694.33Control (0)

01.1811.0617.33939.949.858.562.294.33100

0003.33.6627.828.134254.856.394.33
200

000009.818.538.939.249.394.33300

L.S.D value for interference at probability level 0.05 = 7.012

Table (2) show that the concentration of 300 mg / 
ml was most effective on the viability of protoscolices 
, decreased from 94.33% to zero at 120 hours from the 
start of the experiment, followed it the concentration of 
200 mg / ml the viability decreased to zero but at 168 
hours followed it a concentration of 100 mg / ml viability 
decreased to 1.1% at 192 hours. 

May be due to the compounds of benzimidazole 
causes decrease glycogen by affecting the glucose 
absorption mechanism at the membrane of hydatid cyst, 

degenerative changes that occur at the endoplasmic 
reticulum and mitochondria of germinal cells and the 
increase in the number and the activity of the lysosomes 
cause cellular autolysis , Albendazole is widely used as 
a primary treatment in hydatid disease of the liver and 
successful results have been reported (17,18).

Through the two experiments in the current study, 
we notice when increase of the concentration and the 
longer the exposure period (time period), the viability 
of protoscolices are decreased, The results are consistent 



Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4     2463

with the Al-Omari’ study (2005)(19), which found that 
increased concentration has a significant impact on the 
loss of protoscolices, and it also agrees with Al-Hamiary 
(2010) (13) , Al-Musawi (2012) (20) and Al-Shimary(2020) 
(21).

Conclusions 

From the present study, it was found that the effect 
of broccoli (Brassica oleraceae) boiled aqueous extract 
300 mg/ml at 168 hours, and its ratio 0, the same effect 
of albendazole at the same concentration (300 mg/ml), 
but at 120 hours. The boiled broccoli extract can be used 
as an alternative to chemotherapy to treat hydatid cysts 
disease and recommended to conduct other studies on 
broccoli effect especially in vivo study among mice or 
rats.
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Abstract
The importance of the research is important to study the impact of compound exercises using light stimuli 
and sound stimuli as well as the use of rubber ropes and some training aids and to develop some of the 
kinetic abilities that help the athlete to integrate several kinetic skills in an orderly and sequential as well 
as perform movements under changing conditions, to be able to face different Conditions and situations 
experienced during the game and well, as well as the development of indicators and function (force - speed), 
to reach the best mechanical conditions, and with the least decrease in speed and momentum, the researcher 
used the experimental method design one group The research sample was determined in a deliberate manner 
and they are players of Al-Shatra Club of the volleyball youth in the district of Shatra and the number of (6) 
players. The results were analyzed by the analysis software using (SPSS, Logger Pro 3.10.1, Sigview v.2.8.0, 
Kinovea 0.8.25) to obtain the values   of the BioKinmatk variables of the study. Technique of the skill of high 
hit/spike as a result of the development of internal strength using a The most important recommendations 
were to emphasize the conduct of compound exercises, especially for muscles working on the joints of the 
hips, knees and ankles, as well as on the muscles working on the joints of the shoulders, elbows and wrists, 
as applied in the research for their importance in the development of some kinetic abilities and characteristics 
of the curve. Power - speed.

Key words: Kinetic Abilities, Bio kinematics, Compound exercises, Curve (Force- Speed) 

Introduction 

The advance of technical level performance of 
the skill of hit/spike witnessed recently was the result 
of the progress of the training process and upgrade the 
level of methods and equipment and the preparation 1 

of trainers technically and practically, which must keep 
pace with the advantages of this game that requires 
different positions fast and high physical ability as 
well as mastering the technical aspects and mechanical 
conditions that are characterized By this effectiveness. 
Combined training and effective means are important in 
the development of kinetic skills necessary for volleyball 
players, which depends on the ability of the athlete and 
efficiency in the production of muscle strength related to 
rapid performance 2 so as to reflect positively on the art 
of performance of the skill of hit/spike not to mention 

the correct and appropriate, as this skill is distinguished 
It has its own neuromuscular system, which is the 
compatibility of the movement of the various joints of 
the different parts of the body that perform, as it requires 
the player to be able to link the kinetic coordination of 
partial movements with each other in place and time in 
order to obtain greater The speed is possible for all parts 
of the body at the moment of approaching and pushing 
and this depends on the ability of players to install and 
guide muscle groups to serve skill performance, as well 
as these exercises put a relatively large muscle effort 
which leads to stimulate muscle groups to mobilize the 
largest possible number of muscle fibers and possess the 
property of torque Rapid result of effort to shed these 
exercises, which increases the strength and speed of 
muscle contraction 3 and stimulation to work with great 
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ability, in turn contribute to the achievement of effective 
dynamic and effective work during the skill sections 
and record time, serves the goal of performance is to 
achieve the farthest distance both Horizontal during the 
contact or absorption or vertical distance during the final 
pushing stage, to accomplish the technical performance 
with the highest possible efficiency and with the least 
effort. Hence the importance of the research to study 
the impact of compound exercises using light stimuli 
and sound stimuli as well as the use of rubber ropes and 
some training aids and to develop some of the kinetic 
abilities that help the athlete to integrate several kinetic 
skills in an orderly and sequential as well as perform 
movements under changing conditions, to be able to 
face the player The various conditions and situations 
experienced during the game and well, as well as the 
development of the characteristics of the function of 
force - speed, to reach the best mechanical conditions 5, 
and with less decrease in speed and linear momentum, 

the researcher hopes to add new information in the field 
of application BioKinmatk science to hit/spike skill in 
volleyball and cope with the great progress made the 
results of volleyball in general and hit/spike skill in 
particular . 

Methodology 

Research Methodology 

The researcher used the experimental method using 
the one-group experimental design appropriate to the 
nature of the research.

The research sample 

Six young players were selected from Shatrah 
Sports Club volleyball and deliberately in order to carry 
out the study and achieve its objectives. Table (1) shows 
the characteristics of the research sample. 

Table (1). Homogeneity of the sample in the variables of height, age of training and apparent weight

Coefficient of 
variationStandard deviationArithmetic meanCharacteristicsNo.

2.992.71186Length (cm)1

11.140.233.5Age (years)2

5.112.1677apparent weight (kg)3

Exploratory experience

The researcher conducted the exploratory 
experiment on Sunday 02/01/2018 on (3) players other 
than the research sample were photographed to identify 
the location of the power measurement platform and 
the location and dimensions of cameras and height and 
clarity of the image and time required for each shooting 
and the time to conduct the shooting as well as to identify 
the following:

ü High cameras.

ü Identify the difficulties and obstacles that will 

appear during the implementation of the tests and their 
progress.

ü Identify the time to take the tests and how long 
it takes.

ü The possibility of shooting and analyzing the 
results of mechanical variables.

ü The ability of the sample to carry out the tests 
and their suitability.

ü Identify the devices and tools necessary to carry 
out the experiment and tests.
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ü The possibility of measuring the strength of the 
device used.

ü For the total time required by the experiment.

ü Introduce the team to the nature of the 
experiment and its requirements. 

Main experience 

The researcher has prepared compound exercises 
according to some kinetic abilities (kinetic speed and 
agility and balance) after reviewing a set of sources for 
sports training related to the subject of research and after 
presentation to the gentlemen experts have been the 
application of the exercises on 5/1/2019 until (6/3/2018) 
(8) weeks and includes (24) training units (3) units per 
week (Sunday - Tuesday - Thursday) commensurate 
with the different conditions of the sample and the 
appropriate period for the implementation of exercises is 
the stage of special preparation, which takes (8) weeks 
and an average of (3) units Training per week The time 
of one training unit (35 - 45 minutes) and prepare This 
is a new training trend because it focuses on the use 
of new kinetic exercises during the education process 
in order to ensure the increase of the kinetic balance. 
Changes and differences in the corners of muscle 
work during the performance of muscle exercises 
using devices and auxiliary tools according to some 
stimuli and sound stimuli that have a significant role 

in increasing the speed during training and therefore 
lead to the organization and adapt speed The reflex 
reflexes, coordination of movement, rhythm and neural 
stimulation have a significant impact on the smoothness 
of performance and the slightest decrease in the amount 
of movement, whether angular or linear. The researcher 
used the method of repetitive training. The duration 
of the training was within the duration of the special 
preparation and 8 weeks, and by three training units per 
week, and a summary of how to use the intensity of the 
different exercises:

· Rubber cords exercises, Total cord elongation 
is measured as maximal limits and then training the 
training intensity of the ropes accordingly. 

· For the additional weights used, the maximum 
weight that the player overcomes is determined and the 
intensity is determined accordingly. 

1.4 Statistical means 

The researcher used the statistical program (SPSS) 
to process the results. 

2. View, discuss and analyze results 

3.1 Presentation and discussion of the results of 
differences in the values of some abilities of the pre- 
and post-test of the research group

Table (2) : It shows the values of the arithmetic media, the standard deviations and the calculated (T) value 
of the values of some kinetic capabilities of the pre- and post-tests of the research group.

ResultSignificance 
level

T value 
calculated Post-testPre-test Measuring 

unit
Processors 

No.

±from±fromMeasurements

moral0.0408.1564.7866.703.0856.21DegreeKinetic balance1

moral0.0404.7561.1811.640.3612.89secKinetic 
compatibility2

moral0.0456.84430.626.620.147.54secAgility3

* At the significance level ≤ 0.05 
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The researcher attributes the reason for this 
development to the nature of the compound exercises 
according to some special kinetic abilities applied by the 
research group using additional weights and rubber cords 
according to some light stimuli and acoustic stimuli on 
the momentary foot on one or two feet. Ideal approach 
corners positively reflected on kinetic balance (anxiety) 
according to skill performance and thus contributed 
effectively and easily to the gradient and the ability to 
link kinetic actions with each other, and this referred 
to the mechanism “For- Edunrt I. & Mathews” : “The 
balance is the ability to maintain the body in the state 
of stability or maintain its state during and after kinetic 
actions or restore it to its normal state”, and this reflects 
the harmony of mental processes and neuropsychiatric 
instructions with what is required to perform fast kinetic 
action and high amounts of strength when working with 
these Exercises and the use of added weights to the body 
and rubber ropes and light stimuli and the performance 
of exercises with great strength and speed of movement 
have affected the development of muscle groups 
of the two men and increase the activity of muscle 
contraction through repetitions in the performance of 
the exercises that used, As a result, the development 
of muscle contraction of the working muscle groups 
is accompanied by the development of neuromuscular 
compatibility, which led to ease of performance, and 
this is consistent with the “Mufti of Abraham 2001”, as 
the greater compatibility between the muscles involved 
in kinetic performance ... The increased production 
of muscle capacity (123: 5) . As for the compatibility 
ability, the researcher attributes the reason for these 
moral differences to the nature of complex exercises 
using complex exercises and aids dominated by the 
character of bilateral kinetic compatibility of the upper 
and lower limbs that helped the research group to regulate 

the internal force with the external force in a way that 
reflects the ability of players to perform movements of 
various degrees Difficulty and high speed and accuracy 
according to the specificity of skill mechanical objectives 
associated and integrated and several repetitions in order 
to deepen the kinetic path in the nervous system, but 
in the ability of agility where the researcher attributes 
these differences to the nature of the complex exercises 
Using (light signals - acoustic acoustic stimuli - crossing 
barriers and crawling underneath - zigzag in different 
directions and speed - direction change exercises - 
balancing exercises - small toys ... etc) increased the 
efficiency of the internal strength of the strength of 
the muscles and ligaments and joints of the body and 
causing change Significant in the amount of movement 
of the body at the performance, where the ability of 
players to develop speed of movement and change of 
direction and evidenced during the implementation 
of the test developed muscular momentum and ideal 
approach corners helped to distribute force and 
pressure on the surface of the foot and thus increased 
the strength of vertical friction and say From the time 
of communication until the player does not slip in the 
direction of the original movement and thus the player 
can change the direction easily by the reaction generated 
large that suits the requirements of kinetic performance 
required to implement and direction, as the greater the 
amount of change in the direction required a greater 
lateral push and thus a greater reaction any friction force 
Significant as a result of increased speed of movement, 
the force causes acceleration, evolved efficiency of the 
strength of the internal players cause a backlash Prevent 
imbalance due to increased friction force during the face 
of unexpected kinetic events and rapid adaptation as 
well as increase the capacity of the kinetic reserve not 
to mention the development The ability of the sample to 
balance and conform. 

Table (2). shows the values of the arithmetic media, the standard deviations and the calculated (T) value of 
the values of some BioKinmatk variables of the pre- and post-tests of the research group.

Result
Significance 

level
0.05

T value 
calculated Post-testPre-test Measuring 

unit
Processors 

No.

±from±fromMeasurements

moral0.0023.6990.073.880.203.60m/secApproaching speed1

moral0.0036.7320.53873.7977.87minCorner of advancement2

moral0.00416.3230.063.160.012.76m/secFlight speed3

moral0.00231.4850.011.480.011.34mMaximum height4



Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4     2469

* At the significance level ≤ 0.05 

The researcher attributes the reason for this 
development to the nature of the compound exercises 
according to some special kinetic abilities applied by the 
research group using additional weights and rubber ropes 
according to some stimuli and various means associated 
with kinetic abilities learned to increase the efficiency of 
muscle momentum exerted during moments of back and 
front and ideal approach corners reflected positively The 
efficiency of these muscles and achieved by the speed of 
the player (a very short time) on the change of direction 
with balance and high compatibility, which contributed 
to the increase of decentralized force (as a prohibition), 
helped the player to increase the speed of movement 

of the body parts Dust or better starting speed is much 
better than the speed in the pre-test “The greater the 
speed of approaching the greater the speed of departure 
and thus increase the momentum of the body and move 
to the ball,” which leads to increase the instantaneous 
speed of the ball as a result of increasing the values   of 
the vertical speed of the body at the moment of departure 
and an ideal push corner The development of pure muscle 
strength, which is one of the most important variables in 
determining the height of body mass at the moment of 
hitting the ball unless any external forces overlap, “The 
development of the efficiency of muscular acceleration 
contributed effectively to the success of the main section 
by ensuring access to the goal to be achieved with high 
efficiency and with minimal muscle effort. “  

Table (3). shows the values of the arithmetic media, the standard deviations and the calculated value (T) of 
the values of some variables .

Result
Significance 
level
0.05

T value 
calculated 

Post-testPre-test 
No.

±from±frommeasuring 
unit

Processors Variables

moral0.0306.64348.141815.59124.54ntForce function
Seam1

moral0.02724.7510.0013.090.002secSpeed function

moral0.0016.52571.681297.5950.89ntForce function

Absorption2

moral0.0109.1130.0013.050.001secSpeed function

moral0.03014.13460.812943.86132.82ntForce function

Pushing3

moral0.02016.7760.0014.240.001secSpeed function

Curve (force-speed) pre- and post-tests of the research group

The researcher attributes the reason for this 
development as a result of the impact of interactive 
compound exercises on some kinetic capabilities 
using rubber resistors and additional weights and light 
stimuli and acoustic stimuli according to the scientific 
bases associated with BioKinmatks, contributed to the 
development of mechanical power capacity and this is 
due to the development of the efficiency of the internal 
strength of the production of torque and the strength 
of ligaments and joints Working during the kinetic 
performance affected the increase in angular velocity 
of the body parts increased the linear velocity values   of 

the center of gravity of the body and thus achieved high 
values   of force during the moments of performance, 
either in approach or thrust, as well In addition, the 
exercises used have achieved the goal of developing 
muscle strength against resistance in the course of 
the exercise. This has increased the distance achieved 
(height or horizontal distance) associated with the time 
component. We will get the possibility of the muscle to 
exert high strength and a high level of speed. Represents 
the muscular power expressed as the result of both 
strength and speed.
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The researcher believes that the variable speed is 
one of the mechanical variables that play a big role in 
achieving a high level of muscle capacity, as the amount 
of muscle power exerted is great to overcome the force of 
gravity of the moment of propulsion and the associated 
linear velocity of the center of gravity of the body and 
the reaction force, which resulted in The maximum 
possible ability of the player to obtain the distance 
(horizontal, vertical) required, as well as the exercises 
of agility and speed used to assist in the development of 
muscle capacity of the men as there is a direct correlation 
between the increase in the strength of the muscles of 
the legs with the results of explosive power and strength 
characteristic secret The exercises used in the training 
curriculum have facilitated the muscular work according 
to the appropriate BioKinmatk conditions in terms 
of the correct application, “the corners of the body to 
achieve the best value of the torque of these corners at 
the required time which reflects a good compatibility 
within the muscle itself” (145). : 1) as well as between 
the muscles engaged in performance. 

Conclusions

1. Evolution of the technical performance level of 
the skill of high hit/spike as a result of the development 
of internal strength using the exercises combined 
according to some of the kinetic capabilities.

2. The speed of approach and the speed of departure 
have evolved as a result of the development of mechanical 
conditions, which resulted from the use of compound 
exercises according to some kinetic capabilities.

3. compound exercises worked in accordance with 
the kinetic abilities to develop the corner of thrust as a 
result of the development of the strength of the strength 
of the muscles fixed in accordance with the absolute 
performance corners, especially when prompted to rise.

4. compound exercises using rubber ropes, extra 
weights and some different stimuli have developed 
mechanical strength during phases, contact, absorption 
and propulsion. As a result of the increase in the speed 
change during the three stages as well as the ability of 
the body to overcome the body weight and additional 
weights and other resistance sequentially to reach this 
stage in the best start.

5. A decrease in the pivot area of   the foot support 
as a result of the application of compound exercises 
according to some of the kinetic capabilities applied 
using rubber ropes and additional weights and some 
different stimuli.

6. The exercises used to make the research sample 
achieve a high level of strength and in a very short time 
in the post-test.

7. All the exercises used to develop the kinetic 
abilities of the muscles of the legs, torso or arms, 
increased the efficiency of the internal force represented 
by the muscle contraction force, and the strength of the 
ligaments in the production of torque force.  
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Abstract
Through the results obtained, we found that most of the families who had a child with autistic disorder were 
residents of cities, with a percentage of 89.8%, while 10.2% who had a child with autism from rural housing. 
The majority of children with autism had a weak physical condition of 74.5% percent, and 15.3% percent 
had an average condition, while 10.2% percent had a good physical condition. Likewise, among the results 
that we found that the best way to deal with a child with autism is care and treatment, and by 62.2%% and 
31.6%% of mothers, the opinion was that the best way to deal with a child with the autism spectrum is care 
only and by 6% of Among the mothers said that treatment is better than the way they deal with their children. 
Likewise, between research, autistic children who are taken in the research suffer from a hearing disorder 
and 82.7% of children respond when their names are heard, while 17.3% do not respond when calling their 
names. It is noticeable that the proportion of children who suffer from hearing loss, 17.3% that they did not 
respond when calling their names83.7.% of autistic children asked for help in their daily problems, while 
16.3% of the children does not asked for help. 53.1% of the children find it difficult to express their wishes 
when they want to ask for something, while, 46.9% of the children did not find it difficult to express when 
they wanted to get something. The research also addressed the behavior of autistic children. 

Keywords: Hearing, children, autism spectrum

Introduction

Autism is a disease that occurs due to a defect in 
the nervous development of the fetus and leads to poor 
learning in the child and his lack of communication with 
the outside world, and autism stays with the child for life, 
and has pathological consequences that are cautious and 
unknown, but it does not negatively affect the average 
life expectancy, the Children diagnosed with autism 
spectrum disorders demonstrate restricted, repetitive 
behaviours and interests as well as impairments in 
social communication and social interaction across 
multiple contexts 4. Optimism is very high for autistic 
children with an IQ above 70 and those who can use 
the language of communication at the age of 5-7 years 
of age. As for adulthood, the results of recent American 
studies indicated that two-thirds of autistic people do not 
improve and fall into the category of people with special 
needs (the handicapped), and live dependent on their 
family or private institutions. The same studies indicated 

that only 1-2 percent of autistic people lead a normal and 
independent life and can make a living. Whereas 5-20 
autistic people can reach a normal position (other than 
that they prefer to be kept under surveillance .Usually 
the child’s situation will improve in the future (in 
adulthood) if the family or the surrounding community 
is supportive, cooperative, and understanding of his 
situation. However, some autistic people may harm 
themselves or others 2,3 There are many types of autism 
(Classical Autism, Asperger’s Disorder, Rett’s Disorder, 
Disintegrative Disorder that contain some features 
of autism. However, there are common symptoms in 
children (social weakness, or social networks weak 
relationships, weakness in social relations with his 
mother. his father with family members and strangers. In 
the sense that the child does not care about the presence 
of others ,He does not rejoice when he sees his mother or 
father. He does not look at the person who speaks to him 
(lose of eye contact) . He does not enjoy the presence 
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of others and does not share their interests .He does not 
like to share his games., He loves to play alone and he 
don’t mixed with other children Also he cannot know 
the feelings of others or deal with them correctly ,such 
as seeing his mother crying or sad because he does not 
interact with the situation naturally like the rest of the 
children, Weak language communication Weakness in 
linguistic expression or delay in speaking sometimes 
using strange words from the child’s composition 
and repeating them always repeat the last word of the 
sentence that he heard Also there may be difficulty in 
using pronouns.,His activities, interests, and games are 
frequent and limited, there is no renewal in it, such as 
playing with cars only, cubes, or a way of playing that 
is not in line with the game in which he plays, such as 
stacking small cars in a certain way instead of imagining 
that they are going on the road. He also loves the routine 
and does not like changing his clothes, types of eating, 
or the way he organizes his room .. Clinging to things 
like a specific pillow or blanket and always carrying him 
with him, and he may also have frequent movements 
of the hand and fingers 4-6 There is a lot of research on 
this disorder and all of you find things that can be useful 
in diagnosing and evaluating the disease and the speed 
of its treatment. Therefore, we wanted a questionnaire 
organized by experts for mothers of autistic children 
about their children and some behaviors. 7

Material and Method 

1-A total of 98 children with autism were examined 
after the approval of their families in one of the autism 
centers and the specialized medical clinic for hearing and 
speech. Samples are sent from the children to confirm 
the diagnosis to the hospital and give them the necessary 
medical care to help them. 

2- Diagnose hearing damage to children who do 
not respond when their name is spoken. By means of 
the Brainstem Evoked Response Audiometry (BERA) 
examination, which is an objective and non-invasive 
method for hearing. Evaluation that detects electrical 
activity from the inner ear to the lower colliculus (9) 3- 
A questionnaire dictated by mothers for children with 
autism, as the information gives an understanding of the 
distinctive signs of children with autism.

4- Statistical analysis is done by making percentages 
of questionnaire results and hearing test results.

Results

Statistical results were taken after the questionnaire 
was completed by the mothers in the autism center and 
they are the sample of the study.

Table No. 1 shows that the percentage of males that 
took the research is 39 samples, while females are 59, 
and this is probably because the sample was from the 
mothers of the autistic children. Likewise, the schedule 
indicated that the age group of mothers that ranges from 
31 years to 40 years is the most within the sample taken 
and is the highest percentage as the most fertile group and 
is considered the most popular group for marriage, while 
the percentage of mothers whose ages range between 41 
to 50 years is the lowest and that the ratio Females are 
more than males among the specimens in the Autism 
Center of the Abbasid threshold. 10. 645 children between 
0 and 4 years were diagnosed with autism spectrum 
disorder diagnosed from 1986 to 2005. The incidence 
of autism spectrum disorder was 5.49 per 10,000. The 
prevalence rate was 16.1 per 10,000 for children under 
15 years old. The same period. The male to female ratio 
was 6.58: 1. This is the first epidemiological study of 
autism spectrum disorder in Chinese children. The 
incidence rate is similar to that in Australia and North 
America and less than Europeans. This was corroborated 
by the conclusion that the proportion of males was more 
than that of females . 11,12.

As for Table No. 2 most of the families who suffer 
from the presence of one of their children with autism 
disorder are residents of the city and they are of limited 
income. This was confirmed by Table 2, as most of the 
children affected by 88% are residents of the city. 

As the table showed that most families of children 
with autism had a weak physical condition, about 74.5% 
of the sample taken, while, 15.3% had a moderate 
physical condition, and only 10.2% had a good physical 
condition, and these ratios show that autism affects all 
Strata of society. Also, between the schedule, most of 
the injured children were residents of the city, despite 
the weak physical condition, by 89.8%, and 10% of the 
children live in the countryside, and therefore the autism 
disorder does not depend on the location, so there is no 
difference between the city and the countryside, although 
the percentage of the city was higher than the countryside 
but This may be due to health awareness and the presence 
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of child care centers with autism. Table (3) also showed 
that most of the parents, especially the mother, had an 
opinion that the best way to deal with a child with autism 
is care and treatment, and about 62,2% saw that care is 
an essential part of dealing and supplementing treatment, 
while the rates differed between treatment and care, 
31, 6% said that the best way to deal is with care, and 
6% said that the best way to deal with their children is 
treatment. This table shows the awareness of the parents 
and the evidence for this is the percentage difference 
between the answers, especially the percentage of the 
parents who chose care and treatment to deal with their 
children and confirmed this. 14 After that, 17 children 
who appeared in the previous table were tested using the 
(BERA) brain stem examination device. Children with 
autism were examined to measure the degree of hearing. 
It is a test that depends on the brain’s response to hearing 
sound frequencies. The child is under the influence of 
anesthesia or hypnosis and shows a convergence in 
the results of the examination between the table No. 4, 
which is the schedule of the mother’s knowledge that her 
child is unheard when called in his name, and the results 
of the examination by the device examine the brainstem 
that there are 15 children who cannot hear and compare 
it to the behavior test, which is the child’s behavior when 
hearing the sound and its result was 17 children who do 
not hear There is an affinity between the objective test 
BERA and behavior test.  Table 4 shows answers to the 
question of the effect 

of the disturbance on the sense of hearing or vice 
versa, as most mothers answered not suffering from a 
hearing disorder at a rate of 82.7%, and 17.3% answered 
yes. This answer means that either these children do 
not suffer from this symptom or perhaps because of the 
increased care and attention given to them , We also 
mentioned previously that care has the primary role in 
improving the behavior of the child and certainly this 
is reflected in the improvement of the children’s sense 
of hearing. Also, this table shows the child’s response 
when they call in his name since 82.7% were responding 
when hearing their names, and since most of the children 
were not suffering from hearing problems, this certainly 
means the child’s response when he hears his name, 
while 17.3% do not respond when calling their names 
and from It is noticed that the percentage of children 
who suffer from a hearing defect was 17.3%, and thus 
this means that they did not respond when they called 

them by their names, as it was not completely identical. 
9,13 As for Table (5) between non-verbal behavior of 
children, which ranged from complete silence, as 29.6% 
of children were in complete silence, and 38.8% of 
the sample taken were suffering from laughter spells 
without justification for that, and the percentage 31,6% 
of children cry out continuously. Likewise between the 
schedule is weakness in non-verbal (motor) behaviors, 
as most of the children did not suffer from weakness 
in the use of signs, gestures and facial expressions, and 
their percentage was 60.2%, while 38,8% of the sample 
Autistic children have been noticed weakness in these 
behaviors and this may be due to the tendency of the 
autistic child to use verbal verbal behaviors or as we 
mentioned crying or screaming or other and thus this 
means not to use or weakness in the use of gestures and 
signs. 15 The research showed that a person with hearing 
impairment may be susceptible to autism. Tables 4 and 
5 were supportive of some of them both confirming that 
the type of injury is far from hearing impairment among 
the children studied 9,13,15

Children with ASD may experience a lack of an 
inner ear, which impairs their ability to recognize speech. 
Researchers at the University of Rochester Medical 
Center identified this deficiency by measuring acoustic 
emissions for children ages 6 to 17. Those who were 
diagnosed with ASD had difficulty hearing a specific 
frequency (1-2 kHz) important for speech processing. 
The researcher cited an article by Luisa Benito, Ph.D and 
co-author of the study, in the July 25, 2016 online edition 
of Science News: “Hearing loss has long been associated 
with delayed development and other problems, such as 
language deficiency.” “Although there is no relationship 
between hearing problems and autism, difficulties with 
speech processing may contribute to some of the main 
symptoms of the disease.” Like other auditory processing 
disorders, this deficiency can contribute to your child’s 
difficulty learning and language. An ASD audiologist 
or audiologist can determine your child’s deficiency 
of hearing and language and suggest strategies to help 
them overcome them. These strategies may include. 
14. Because autism affects each child differently, it’s 
important to understand how the disorder may impact 
their ability to hear and process sounds. There is a wide 
range of how autism affects hearing. In some cases, 
a child may have no hearing loss or a child may have 
mild, moderate or even significant hearing loss that can 
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be corrected with hearing aids 15. It was noted through 
Table No. (6) that 83.7% of autistic children ask for help 
in their daily problems, while 16.3% of children do not 
ask for help. Likewise, the schedule showed that 53.1% 
of children find it difficult to express their wishes when 
they want Requesting something while 46.9% of the 
children did not find it difficult to express when they 
want to get something that may be due to the difficulty 
of understanding these children’s desires in addition to 
the child’s inability or the difficulty of expressing what 
he needs. As endorsed by . 16,17

Table (7) showed the imaginative behavior of 
autistic children, as 23.5% of mothers said that their 
children play imaginative play, while 76.5% of children 
did not play imaginative play. This may be due to the 
improvement of children’s behavior or to the awareness 
of mothers and thus their use of child training programs 
and techniques to reduce this behavior or the lack of 
space for them to practice this 

behavior or because of the awareness of mothers 
and thus their use of programs or training techniques 
for children that reduce this behavior or lack of space 
for them to practice This behavior is through training 
programs as we mentioned. This conclusion was 
supported by Table No. 7 . 17,18 As the schedule showed 
that 75 of the infected children prefer electronic games, 
which are imagination games, which indicates the power 
of imagination, and this came contrary to what she said. 
20  

Table No. (8) shows whether the child is making 
strange movements Does your child make strange 
movements, for example, contemplating his fingers in 
front of his eyes .It is noted from Table No. (8) that 
32.7% of the children taken in the sample perform 
strange movements according to the mother’s response, 
while 67.3% of children do not make strange movements, 
this may be due to either that the child does not suffer 
from this symptom or because of improved behavior 
Children as a result of the training provided to them 
by the mother as well as his response to the training of 
the autism center where he indicated that Abdul-Qadir 
(2001) clearly shows autism in the first three years 
of the child’s life, and is defined as a disability that 
impedes the development of social skills, verbal and 
non-verbal communication and imaginative and creative 

play and is the result of disorder Neurotoxic affects the 
ways in which information is collected and processed 
by the brain causing problems in social skills such as 
the inability to link, the creation of relationships with 
individuals, the inability to play and use of spare time, 
and the inability to constructively visualize. As for 
communication skills, they lie in the inability to express 
oneself automatically and in a suitable and functional 
manner, and the inability to understand what others say, 
and the inability to use other skills besides verbal skills 
to help the individual in the ability to communicate, and 
the problem of adapting to the environment is in not The 
ability to perform work and job performance effectively 
in the environment and the inability to cope with and 
tolerate changes in the environment and deal with them. 
(1,20) The schedule showed that 72,4% of autistic 
children communicated in kind with their mothers when 
something unusual occurred, while 27,6% of the children 
did not communicate in kind with their mothers. The 
table also showed that 62,2% of autistic children tried to 
communicate and get closer to their mothers by raising 
his hands to his mother in order to carry him and this 
contradicts the wrong thinking taken from the autistic 
child, while 37,8% of children do not communicate 
physically with their mothers. The schedule showed that 
78.6% of the children taken in the sample viewed the 
things that their mothers referred to, and 21.4% of the 
children did not look at the things their mothers referred 
to. This may be due to the lack of attention of children 
to the things around them. 1,14  The schedule showed 
that 68,4% of children have excess physical activity, 
and since we are talking about children, they inherently 
have physical activity and since they are autistic, 
increased physical activity is one of the main symptoms 
of autism, while 31,6% of children do not have excess 
physical activity. 11,15 The schedule showed that 80.6% 
of the children taken in the sample are characterized by 
stubborn and quarrelsome behavior, according to the 
answer of the mothers. Certainly everyone knows the 
stubbornness of children, especially in the first years 
of their lives. . While 19 of the mothers said that their 
children do not oppose nor tend to quarrelsome. 

You notice his interest in and attachment to a 
certain thing, such as taking care of a specific game and 
his association with it and not throwing it or causing 
breakdowns in it ,The schedule showed that 48% of the 
children were related to a specific thing, while 52% of 
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the children were not related to a specific thing such as 
play. 1,7

We note from the table that 67.3% of autistic 
children care about other people around them, while 
32.7% of children do not care about others. Between 
the schedule, 40,8% of mothers said yes, that is, their 
children seem to be annoyed by changing food dates or 
sleep times, and this is due to the child’s awareness of 
hunger, and this means that the nervous system of these 
children works better than other children and their love 
for the daily routine, while 59 , 2% of mothers said that 
the child does not show his discomfort due to changing 
the dates of his food or sleep, and this is because the 
child is not aware (he does not have nerve stimuli) 
and since he does not suffer, he certainly does not feel 
hungry because of the lack of stimulation of the nervous 
system. 54.1% of mothers of autistic children observed 
that their children should not be afraid of those situations 

that require fear, certainly due to a defect in the nervous 
system of these children or the lack of programs used to 
develop the autistic child, while 44.9% of mothers noted 
that their children fear of situations Which necessitates 
this and this is due to stimulation of the nervous system 
as well as due to the noticeable development in the level 
of autistic child. 19,20

We note from the above table that 55.1% of autistic 
children suffer from memory impairment or lack of 
focus, while 44.9% of children do not suffer from lack of 
focus, perhaps because of the degree of autism in these 
children or because of children’s response to training.

We note from the above table that 55.1% of autistic 
children suffer from memory impairment or lack of 
focus, while 44.9% of children do not suffer from lack of 
focus, perhaps because of the degree of autism in these 
children or because of children’s response to training. 
1,17,19,20

A table showing information about the samples taken in the questionnaire 
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Table B shows the mother’s impression of a preference for dealing with autistic children 

Table C shows some of the characteristics of autism children

 Table D shows some of the favorite games for children with autism
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Table E showing some of the favorite games for children with autism
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Table F shows the effect of some games with changes in routine and focus for children with autism

Conclusions

It was found through the research that there is an 
increase in the number of children with autism spectrum 
and that there are higher cases of males than females, 
and also the ages of affected mothers indicate a danger 
in the community as well that children of the autism 
spectrum need special medical attention for hearing to 
improve this sense of them, and also mothers confirmed 
that care and attention are among the mechanisms 

Especially where they are trained to help the child 
improve his health status to live with the community, so 
we recommend that you focus on educating mothers and 
training them to take care of their children in specialized 
centers. 
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Abstract
This project has been carried out during a period of three months, September 2019 to November 2019. One 
hundred swabs were collected from patients suffering from different wounds infections. Seven bacterial 
isolates have been identified as Acinetobacter baumannii using traditional diagnostic methods. The 
susceptibility of these isolates was determined towards seven antibiotics using disc diffusion test method. 
It was found that all isolates (100%) revealed remarkable resistance against Ampicillin and Cloxacillin, 
whereas the levels of resistance of those isolates were recorded at 71.4%, for each of Cefepime, clavulanic 
acid, kanamycin and gentamycin. The isolates exhibited a moderate susceptibility towards Amikacin which 
accounted for 57.1%. Azathromycin being more effective against Acinetobacter baumannii compared with 
other antibiotics included in this project since resistance of isolates accounted for only 14.2%.  

Key words: Acinetobacter baumannii, wounds infections, antibiotics resistant. 
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Introduction

The genus Acinetobacter comprises a complex 
heterogeneous group of bacteria, many of which are 
capable of causing a series of infections. Acinetobacter 
baumannii is an important nosocomial pathogen 
among this genus, often associates with epidemic 
outbreaks of infections. This organism is frequently 
pan-drug-resistant and is capable of causing substantial 
morbidity and mortality in patients with underlying 
disease, both in the hospital and in the community 1 . 
Acinetobacter species have been implicated in a wide 
range of infections, particularly in critically-ill patients 
with impaired host defenses. These infections include 
pneumonia, skin and soft-tissue infections, wounds 
infections, urinary tract infections, meningitis, and 
bloodstream infections. Some nosocomial infections and 
hospital outbreaks have been attributed to A. baumannii, 
particularly in the intensive care unit (ICU) setting 2. 
The main challenge with A. baumannii is its ability to 

acquire antimicrobial-resistance genes rapidly, leading 
to emerge multidrug resistance. Shakil and coworker, 
2007 stated that A. baumannii is highly resistant several 
aminoglycosides represented by Amikacin, Arbekacin, 
Gentamycin, Kanamycin, Tobramycin and Apramycin 
3. Widespread use of antimicrobials within hospitals 
resulted in the emergence and increase of antimicrobial 
resistance among Acinetobacter strains, in particular, 
the wide use of extended-spectrum cephalosporins and 
quinolones. The ability of A. baumannii to acquire 
antibiotic resistance mechanisms has allowed this 
organism to persist in hospital environments and has 
facilitated the global emergence of MDR strains 4. 
This study focuses on isolation and identification of 
Acinetobacter baumannii from patients with different 
wounds infections and determining its ability to resist a 
group of antibiotics. 

Materials and Methods

Antibiotics discs

Seven antibiotics discs were used in this study, all 
of them obtained from Bioanalyse/Turkey. These are; 
Ampicillin, Cloxacillin, Azithromycin, Cefepime 
clavulan, Gentamicin, Kanamycin and Amikacin 
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in concentration (mcg) of 10, 5, 15, 40, 10, 30 and 10 
respectively. 

Sampling

One hundred swabs were collected from patients 
suffering from wounds and burns from both sexes, 
males and females who admitted to AL-Hilla Teaching 
Hospital during the period from (September 2019 to 
November 2019). The samples were taken by touching 
the wound by sterile swab and put the swab in sterile 
plastic tube with cover then close the tube to avoid 
contamination. Then the swabs transferred to laboratory 
for bacteriological analysis by culturing on appropriate 
cultural media for identification.

Antibiotic susceptibility testing:

Disk diffusion test:

It was performed by using a pure culture of 
previously identified bacterial isolate. The most effective 
antibiotic for each bacterial isolate was determined as 
recommended by 5.

The inoculums to be used in this test was prepared 

by adding 5 isolated colonies grown on blood agar plate 
to 5 ml of nutrient broth and incubated at 35°C for 18 
hours and compared with (0.5) McFarland standard tube 
(1x109, cells/ml.). A sterile cotton swab was used to 
obtain an inoculum from the bacterial suspension. This 
inoculum was streaked on a Mueller-Hinton agar plate 
and left to dry. Then, the antibiotic discs were placed 
on the surface of the medium at evenly spaced intervals 
with flamed forceps and incubated for 18 hours except 
cloxacillin was incubated for 24h at 37°C. Inhibition 
zones were measured using a ruler and compared with 
the zones of inhibition determined by 5. 

Results and Discussion

Susceptibility of all A. baumannii isolates to seven 
antibiotics data presented in figure (3-6) showed a high 
level resistance of A.baumannii clinical isolates to most 
of the antibiotics under test. The present study revealed 
that all clinical isolates 100% resistance Ampicillin and 
Cloxacillin, whereas the resistance to cefepime clavulan 
acid, kanamycin and gentamycin at (71.4%). (57.1%) of 
isolates appeare resistance to Amikacin, and finally only 
(14.2%) were resistant to Azathromycin.

Figure-1 Antibiotic resistance profile of A. baumannii isolates
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Ampicillin (AM), Cloxacillin (CX), cefepime-
clavulanacid (FEC), kanamycin(K), gentamycin (GEN), 
Amikacin (AM), Azathromycin (AZ).

The antimicrobial susceptibility of A. baumannii was 
determined by disk diffusion method is in accordance 
with the clinical and laboratory standards institute 
guidelines (2012) depending on diameter of inhibition 
zone (mm).

The present study shows that the A.baumannii 
isolates had very high rates of resistance to the tested 
antimicrobial agents as shown in figure. These results 
were parallel with other results such as mentioned 
by Shakibaie 6 stated that the majority of isolates of 
A.baumannii spp, were highly resistant to the antibiotics 
most commonly used , including Ampecillin, cefepime 
clavulan acid, pipracillin and Cloxacillin.

A.cinetobacter spp. Showed a highly resistance 
reaching 80% to the majority of the antibiotic test 7.

In a local study done by Al-Mashhadani and 
colleagues 8 who found that A. baumannii clinical 
isolates developed 100% resistance to both Cloxacillin, 
ceftazidime.

Mohajeri and coworkers 9 pointed out that A. 
baumannii isolates revelead 53% resistance to Amikacin 
which is in accordance with the results of this study.

A. baumannii revealed resistant to ciprofloxacin and 
Cloxacillin Prashanth and Badrinath 10.

Most bacterial isolates were resistant to B-lactam 
antibiotics 11.

 Goudarzi and colleagues 2013 12 Showed that 70% 
of A. baumannii were resistant to Amikacin.

The antibiotic susceptibility patterns clearly showed 
the increasing resistance of A. baumannii to various 
antibiotics. Aliakbarzad, et al 13 showed that isolates of 
A.baumannii were resistant to aminoglycosides in rate 
reaching 81%,86% and 63% for Amikacin, gentamycin 
and tobramycin, respectively.

Aminoglycosides have been an important group of 
antibiotics in treatment of serious bacterial infections, 
especially those with aerobic gram negative bacteria. 
Resistance of Acinetobacter to aminoglycoside 

primarily results from inactivation of the antibiotic by 
specific modifying enzymes such as acetyltransferases, 
phosphotransferases and adenyltransferases.  
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Abstract
Laparoscopic cholecystectomy (LC) has become firmly established as a procedure of choice for gallstone 
disease. The procedure usually necessitates general anaesthesia and endotracheal intubation to prevent 
aspiration and respiratory embarrassment secondary to the induction of pneumoperitoneum. There is a 
paucity of data in the literature on the procedure being performed under regional (epidural) anaesthesia, 
especially in patients with coexisting pulmonary disease who are deemed high risk for general anaesthesia. 

Keywords: anesthesia, patients, chronic respiratory diseases, Laparoscopic cholecystectomy. 

Introduction

Single physiological parameter that defines this 
syndrome is: Limitation of expiratory airflow. 6 It is 
because of the combination of small airway inflammation 
and parenchymal destruction. Several anatomical lesions 
contribute to airflow limitation, including the loss of lung 
elastic recoil and fibrosis and narrowing of small airways, 
both of which are likely to cause fixed airflow limitation. 
7 It adversely affects both the ventilation/perfusion (V/Q) 
matching and mechanics of the respiratory muscles. In 
the patients with advanced CoPD, the CoMBINATION. 
of V/Q mismatch decreased gas transfer and alveolar. 
Hypoventilation ultimately leads to respiratory failure. 
Multiple pathogenetic mechanisms contribute to the 
development of CoPD among which the most important 
risk factor is cigarette smoking, which can affect the 
lungs by a variety of mechanisms.[8] However, recently, 
the role of genetic factors has also been implicated, with 
the finding that a genetic variant (FAM13A) is associated 
with the development of CoPD in the CoPD gene study 9 

Diagnosis and Assessment 

Surgeons and anesthesiologists should have clearly 

defined criteria for COPD regarding the assessment of 
perioperative and postoperative risks, surgical outcome 
and postoperative ventilation requirement. Airflow 
limitation should be assessed according to the reduction 
in forced expiratory volume in 1 s (FEV1), Providing 
anesthesia to severe cases of lung disease poses some 
challenges especially when the patients are taken up for 
laparoscopic surgery. An underlying knowledge of the 
cardiovascular and respiratory pathophysiology is of 
paramount importance for providing safe anesthesia in 
these patients because all these changes get aggravated 
in patients with COPD because intraoperative and 
postoperative complications occur more commonly than 
in those without the disease and can lead to prolonged 
hospital stay and increased mortality 

Pathophysiological Effects 

During Laparoscopy

In physiological effects of pneumoperitoneum, 
Carbon dioxide is shown to be affected by raising 
the intra-abdominal pressure (IAP) above the venous 
pressure which prevents CO2 resorption leading to 
hypercapnia. Respiratory effects include the changes 
in pulmonary Function during the laparoscopic surgery 
in the form of a reduction in lung volumes, decrease 
in pulmonary compliance and increase in peak airflow 
pressure. Increased IAP shifts the diaphragm cephalad 
and reduces diaphragmatic excursion, resulting in the 
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early closure of smaller airways, leading to intraoperative 
atelectasis with a decrease in functional residual capacity. 
Additionally, the upward displacement of diaphragm 
leads to the preferential ventilation of nondependent 
parts of lungs, which results in ventilation-perfusion 
(V/Q) mismatch with a higher degree of intrapulmonary 
shunting 

Methodology

I report MY preliminary experience with LC using 
epidural anaesthesia in patients with chronic obstructive 
pulmonary disease I performed LC in 2o patients (12 man 
and 8 women), with a median age of 56 years (range, 38-
74), under thoracic epidural anaesthesia over an 2 years 
period. All patients were ASA grade III/IV and the mean 
FEB1/FVC was o.52 (range, o.4-o.68), due to chronic 
asthma (6 cases) and COPD (14 cases). They were 
admitted a day prior to surgery for pulmonary function 
tests, nebulisers, and chest physiotherapy. An epidural 
catheter was introduced at T1o/11 intervertebral space, 
and a bolus of o.5% Bupivacaine was administered. 
Depending on the patient’s pain threshold and the 
segmental level of analgesia achieved, incremental 
doses of 2 ml of o.5% Bupivacaine along with boluses 
of intravenous 5o MIC fentanyle was given to each 
patient. The patients were breathing spontaneously. 
No nasogastric tube was inserted, and a low-pressure 
(1o mmHg) pneumoperitoneum was created. LC was 
performed according to the standard technique 

Results and Discussion

All the patients tolerated the procedure well and 
made an uneventful postoperative recovery. Median 
operating time was 5o min; average length of hospital 
stay was 2.5 days (range, 2-4). The epidural catheter was 
removed the morning after the operation. only 3 patient 
required postoperative opioid analgesia. 3 patients 
complained of persistent shoulder tip pain during 
surgery and required intraoperative analgesia (fentanyl) 
. There was no change in the patient’s cardiorespiratory 
status, including PO2 and pCO2, and no complications 
occurred either intra- or postoperatively

Conclusion

LC can be performed safely under epidural 
anaesthesia in patients with severe CoPD. Intraoperative 
shoulder tip or abdominal pain does not seem to be a 

major PRoMBLEM and can be effectively controlled 
with small doses of opioid analgesia.
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Abstract
The tremendous scientific and technological progress in various fields of knowledge is one of the most 
important features of the era in which we live in its present and future, as the progress of this era requires 
preparing a generation capable of dealing with this progress and changes in the modern technologies as well 
as the rapid flow of information have left clear implications for education. That the information technology, 
such as computers, the Internet and the attached multimedia, are among the most successful means of 
providing a rich learning environment, as for teachers, by contacting to the global network enables the 
teacher to access educational and general experiences that are difficult to access in other ways. So the 
importance of the Internet lies in its ability to connect among people across enormous distances and between 
different information sources. The use of this technology increases educational opportunities, extending 
them to more than the range of departments, as this is known as the e-learning that distinguishes the school 
of the future.

Keywords: Suggested Vision, General Directorate of Education, Dhi Qar Governorate 

Introduction 

The most prominent information technologies 
are represented in the development of the computer 
technology and the international information network, 
on the 1 basis of which the idea of distance education 
(electronic-learning) arose, in order to bring about the 
improvement in the educational process, confronting 
the departments and approaches to the explosion of 
knowledge and technology and keep pace with it 2 , while 
the information network provides the opportunities for 
learning by itself or through peers, the e-learning also 
provides the possibility of the interactive dialogue 
between the teacher and the learner 3 , which helps to 
complete the elements of the educational process, in 
addition to that the use of the Internet and its tools in 
education has many advantages that benefit education, 
as the forty-fifth session of the International Education 
Conference had made clear in its recommendations 
that the emergence of the modern communication and 
information technology has brought about changes in 
the field of education, perhaps the most important one 
is the shift from focusing on the theoretical goals of 
the specializations into focusing on the practical goals, 

gaining interconnected and interrelated basic knowledge 
4 in addition for changing the role of the teacher from 
being as the only source of knowledge to the coordinator 
and facilitator of the educational process 11

The interest in e-learning came within the educational 
systems and outside it in most of the countries of the 
world because of the urgent need for the results of that 
type of education, the e-learning is not just investing 
of the modern technical capabilities in communicating 
and providing the knowledge and academic material to 
learners, rather, it is considered a revolution that was 
introduced to life, which is taken place in it on all levels 
2.

Whereas, the e-learning provides services for 
educational administration and supervision, represented 
in providing the information that the director needs in 
making decisions, as the traditional administration relies 
on data which are collected manually, which may cause 
a lack of correlation among them, that this data cannot 
help the administration in making the right decisions 
because it needs multiple stages to convert it into useful 
information for the educational supervision. Educational 
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supervision, which it is the other which began to develop, 
as a new pattern has emerged within it is electronic 
supervision, knowing that the educational supervision 
process is an effective process in improving education 
operations and its outputs, “By improving all the factors 
which are affecting it, addressing the difficulties it 
faces, also developing the educational process in light 
of the goals which set by the Ministry of Education or 
in light of the prevailing educational philosophy” 5 With 
this, the electronic supervision can solve the traditional 
problem of the supervision, which is represented by the 
difficulties of movement and transmitting, increasing 
numbers of teachers, as well as the difficulty of the direct 
contact with them, this is what Abdullah Al-Hajran 
(2005) points to: The electronic supervision model 
achieves several advantages in educational supervision 
in terms of saving time, efforts and cost for both the 
supervisor and the teacher, as well as this model will 
be the most common in the future, as it is not logical to 

conduct the traditional supervisory meetings in light of 
the development of modern means of communication. 8 

Methodology

The descriptive approach, as it is considered the 
most appropriate in achieving its goals.

Study community: The study community consisted 
of supervisors and female supervisors working in the 
Department of Educational Supervision at the General 
Directorate of Dhi Qar Education, during the second 
semester of the academic year 2017/2018.

The Study Sample: The study sample consisted 
of (50) educational supervisors in the Directorate of 
Education in Dhi Qar Governorate, as its from various 
departments are male and female for different specialties 
who have the supervisory experience in the field of the 
educational supervision. 

Table (1). The stability factors of the questionnaire axes to identify the requirements and the obstacles of the 
application of the electronic educational supervision 

Questionnaire of the requirements Questionnaire of the obstacles

Human Material Human resources Management Material resources
P S P S P S P S P S
1 0,61 24 0,77 1 0,37 17 0,54 28 0,60
2 0,79 25 0,77 2 0,36 18 0,60 29 0,57
3 0,82 26 0,48 3 0,66 19 0,60 30 0,48
4 0,64 27 0,49 4 0,69 20 0,40 31 0,49
5 0,55 28 0,82 5 0,74 21 0,51 32 0,40
6 0,54 29 0,81 6 0,57 22 0,45 33 0,85
7 0,75 30 0,77 7 0,86 23 0,40
8 0,75 31 0,39 8 0,36 24 0,55
9 0,59 32 0,48 9 0,64 25 0,40

10 0,88 33 0,72 10 0,51 26 0,48
11 0,89 34 0,51 11 0,40 27 0,42
12 0,90 35 0,55 12 0,51
13 0,67 36 0,65 13 0,40
14 0,48 37 0,80 14 0,60
15 0,80 38 0,68 15 0,53
16 0,47 16 0,45
17 0,54
18 0,61
19 0,51
20 0,51
21 0,51
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Questionnaire of the requirements Questionnaire of the obstacles

Human Material Human resources Management Material resources
P S P S P S P S P S

22 0,51
23 0,56

A x i s 
stability 0,61 A x i s 

stability 0,86 A x i s 
stability 0,52 A x i s 

stability 0,48 A x i s 
stability 0,53

P; means The item, S; means the stability 

It is clear from the previous table that the correlation coefficients for the questionnaire’s axsis regarding the 
educational supervisors ’views on the requirements of the application of the electronic educational supervision 
ranged between (0.61, 0,86), which are evidence of stability, as the correlation coefficients of the questionnaire for 
the views of the educational supervisors on the obstacles for applying the educational supervision ranged between 
(0,48,0,53) as these are coefficients indicating stability, as the significance of the correlation coefficients at the 
critical value (N - 2 = 48) ranges between (0.2276 at 0.05, 0.235 at 0.01), thus the two questionnaires in their final 
form became valid for the application.

The Statistical processing:

After applying the two questionnaires to the individuals of the sample, the researcher has followed in the 
statistical processing or treatment of the data and the responses of the individuals the following steps:

1. Accounting the repetitions of sample responses under the three approval levels (agreed - to some extent - 
disagree) for all of the questionnaire items.

2. Counting the weighted arithmetic average with the relative weights and Accounting its percentage

The results of the field study, analysis and its interpretation:

1- The Results of the questionnaire for the requirements of the electronic educational supervision:

To Know the requirements of the electronic educational supervision in the General Directorate of Dhi Qar 
Education from the point of view of the research group, the researcher has taken the following steps:

· The questionnaire was applied on the research group, that the responses of individuals to the items were 
emptied.

· Relative weights were calculated for each item, or for each axis separately.

The following table shows the results of the research group in the questionnaire axis: 

Table (2). The requirements of the e-educational supervision in the General Directorate of Education in Dhi 
Qar Governorate in the questionnaire axes in terms of degree of agreement

A Item Relative weight Arrangement

1 Human requirements 0,78 1

2 Material requirements 0,72 2

The questionnaire as a whole 0,75
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It is clear from the previous table that the members 
of the sample as a whole agree that there are many 
requirements that must be available to implement the 
e-educational supervision of the General Directorate of 
Education in Dhi Qar Governorate, where the average 
relative weight of the study sample reached to (0.75) as it 
is located in the middle limit of the limits of confidence, 
as this indicates awareness of the individuals of the 
sample who have the importance of these requirements, 
that this result is consistent with a study by (Hamid Ayed 
Al-Moazawi, 2007), which indicated the activation of 
the electronic supervisory methods via websites in each 
of the education and study departments, also the study by 
(Muhammad Abdullah Muhammad Al-Ghamdi, 2007) 

which emphasized on the requirements of employing the 
Internet in educational supervision.

After presenting the opinions of the research sample 
in the axes of the questionnaire, the detailed results of the 
items for each axis are presented separately as follows:

1- The Human Requirements axis:

The human element is considered the basis of the 
supervisory process to be supported by the requirements 
for the implementation of the e-educational supervision, 
as this requires several things that are clear from the 
results of the items of this axis as shown in the following 
table. 

Table (3) the extent of awareness of the study sample members on human requirement

A. The Item

The Degree of agreement N = 50

Relative weight Arrangement

1 Realizes the concept of electronic supervision. 0,72 19

2 Realizes the importance of electronic supervision in developing 
supervisory work. 0,80 10

3 It reconciles supervisory information technology applications with the 
humanitarian aspects of supervisory work. 0,83 7

4 Able to avoid IT defects in supervising work. 0,80 10

5 Familiarity with the systems and regulations that govern electronic 
transactions. 0,81 9

6 It does internal communication networks in implementing electronic 
supervision in school work. 0,77 13

7 Capable of using digital cameras. 0,68 21

8 Able to design supervisory business plans using supervisory information 
technology. 0,83 7

9 Fluent in using electronic search engines. 0,75 15
10 Capable of using a CD burner. 0,75 15
11 Capable of using Scanner 0,72 19
12 Fluent in dealing with the Internet. 0,93 1
13 Fluent in dealing with computers. 0,93 1
14 Fluent in using email. 0,86 5
15 A teacher deals with computer. 0,93 1
16 A webpage editor for the school’s online supervision website. 0,80 10

17 A computer-based data editor based on data entry and output in the 
administration. 0,86 5

18 A parent dealing with the computer and the Internet. 0,46 23

19
Qualified trainers at the General Directorate of Education to train 
supervisors and teachers in the use of supervisory information technology 
(Word- PowerPoint- Excel…)

0,74 18

20 Specialists in the Ministry of Information Technology to communicate 
with the administration via the Internet. 0,75 15
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A. The Item

The Degree of agreement N = 50

Relative weight Arrangement

21 Network technician at the General Directorate of Education to deal with 
network malfunctions. 0,65 22

22 Computer and printers technician at the Directorate General of Education 
to deal with problems and crashes of computers and printers. 0,77 13

23 Ministry programmers design and develop electronic programs for 
supervisory work. 0,88 4

The axis as a whole 0,78

W: means relative weight: means arrangement.

It is clear from the previous table that the members of the sample as a whole agree in an average degree in all 
terms of this axis, where the relative weight of the axis as a whole reached to (0.78), which it falls in the average limit 
of confidence, this confirms the agreement of the sample members on the existence of many human requirements 
which are related to the implementation of the e-educational supervision, as this is confirmed by the study by (Malon, 
James, 2002) that there must be many human requirements to establish a relationship between teachers and the 
educational supervisors through the electronic supervision, through the use of assistive technology to methodology 
of this type of supervision, such as simultaneous email, asynchronous, as well as by communication supervision ( 
Chat).

2- The Axis of material requirements:

Financial resources consider one of the main tributaries in developing the supervisory process, although they 
include many obstacles that hinder the implementation of e-educational supervision, as this is clear from the results 
of the items of this axis as shown in the following table. 

Table (3) Extent of awareness of the study sample members of the requirements of the material resources

A Item
Degree of agreement N = 50

Relative weight Arrangement

24 The presence of a website for educational supervision in the 
General Directorate on the Internet. 0.75 6

25 Providing outlets for networking in the school building. 0.75 6

26 Providing modern computers for supervisory board members and 
teachers. 0.78 4

27 Providing sufficient number of printers for supervisory staff and 
teachers. 0.86 2

28 Ensuring sufficient number of cameras for the supervisory staff and 
teachers. 0,59 13

29 Ensuring sufficient number of supervisory staff and supervisors 
scanners. 0,55 15

30 Providing the computer programs necessary for supervisory 
business applications in the directorate. 0,70 9

31 Connecting computers to the supervisory board members with a 
server (server). 0,72 8
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A Item
Degree of agreement N = 50

Relative weight Arrangement

32 Providing an advanced protection systems to protect the 
Directorate’s data in the supervisory process. 0,86 2

33 Achieving the electronic link between the administration and its 
Education Directorate. 0,88 1

34 Achieving the electronic link between the administration and the 
parents. 0,59 13

35 Achieving the electronic link between the administration and 
students. 0,70 9

36 Achieving electronic linkage between the administration and other 
departments. 0,65 12

37 Achieving the electronic link between the administration and the 
Ministry of Education. 0,77 5

38 Subscribe to a high speed DSL phone line. 0,67 11

The axis as a whole 0,72

W: means relative weight: means Arrangement 

It is clear from the previous table that the members 
of the sample as a whole agree in the average degree 
in all terms of this axis, as the relative weight of the 
axis as a whole is (0.72), which it falls in the average 
confidence limit, this confirms the agreement of the 
sample members to the existence of many material 
requirements which are related to the implementation 
of the educational supervision. This is confirmed by the 
study by (Saliha Muhammad Safar, 2008) that there are 
many requirements related to the physical capabilities 
which represented in the electronic infrastructure of the 
educational supervision departments and the departments 
in general.

It is also clear from the table that the relative weight 
of twelve items in this axis lies in the average confidence 
limit, while the response of the respondents to the items 
(33), (27) and (32) came with a high degree.

As the item (33) came first with a high degree 
with a relative weight about (0,88), which confirms 
the necessity of achieving the electronic link between 
the administration and its education directorate as an 
important material for requiring the implementation of 
the electronic educational supervision.

The items (27) and (32) came in the second level 
in a high degree with a relative weight about (0,86), to 

confirm the necessity of securing a sufficient number 
of printers for the supervisory staff and teachers to 
be aware of the results of their evaluation by the 
educational supervisors, besides providing advanced 
protection systems to protect the administration’s data in 
the supervisory process so that the administration has a 
sense of security and safety in exchanging information.

The two items (28) and (34) came in thirteenth 
level with an average degree with a relative weight 
about (0.59), to confirm the necessity of securing the 
sufficient number of cameras for the supervisory staff 
and teachers, in addition to achieve an electronic link 
between the administration and other departments.

The item (29) came in fifteenth level with a medium 
degree with a relative weight about (0.55), to confirm the 
provision from a sufficient number of scanners for the 
the supervisory staff and teachers.

The Results of the questionnaire on the obstacles 
of the electronic educational supervision:

To identify the obstacles of the electronic educational 
supervision in the General Directorate of Dhi Qar 
Education from the point of view of the research group, 
the researcher has followed the following steps:

1. The questionnaire was applied on the research 
group, as the responses of individuals to the items were 
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emptied.

2. The Relative weights were calculated either for each item, or for each axis separately.

The following table shows the results of the research group in the questionnaire axis: 

Table (5) Obstacles to the e-educational supervision at the General Directorate of Education of Dhi Qar 
in the questionnaire axis in terms of degree of agreement 

A Item

Degree of agreement
N = 50

Relative weight Arrangement

1 Human resource obstacles 0,80 3

2 Obstacles related management 0,83 1

3 Obstacles related to material resources 0,83 1

The questionnaire as a whole 0,82

W: means relative weight: means Arrangement  

Conclusions

A suggested concept was developed for the 
implementation of the electronic supervision in the 
General Directorate of Education in Dhi Qar Governorate, 
which consists of: The suggested visualization 
philosophy. The basis which the visualization 
philosophy depended on. The goals of the suggested 
visualization. The suggested visualization procedures. 
Developing the human resources in the educational 
environment. Overcoming of the obstacles for applying 
the e-educational supervision. The guarantees that must 
be met for the success of the suggested visualization. 
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Abstract 

Through the following-up and noting by researchers of most of the educational units in the handball game, 
they noticed that most of the educational units are almost walking at the same pace or following familiar 
methods when learning to shoot, as this is clearly reflected by the fluctuating the performance of the players 
during the match, so cases of unsuccessful shooting are sometimes seen, which is a major waste in the team’s 
effort, that the aim of this study is to identify the effect of the exercises over-learning in developing some 
capabilities of optical vision and shooting skill from handball jumping for young players. The researchers 
have used the experimental approach with two equivalents (control and experimental groups) to suit the 
nature of the research problem. Determining the research community which represented by the handball 
center players in Dhi Qar, the youth category (15-17 years), whose number is (32) players, as the researchers 
excluded (8) players for the following reasons: (6) players representing the sample of the exploratory 
experience, and (2) Goalkeepers, for being this number of the individuals in the sample (24) players who 
constitute (75%) which were divided randomly and by lottery method into two groups by (12) players for 
each group, an experimental group that uses exercises over-learning and a control group depends on the 
style of the coach. The researchers concluded the following: The experimental group showed a clear and 
noticeable superiority to the control group in the optical vision capabilities and the shooting skill from 
jumping in handball game.

Keywords: over-learning exercises, optical vision capabilities, handball shooting 

Introduction

In this century, the world has taken great strides in 
the field of science and development and harnessed all 
possibilities to serve humankind 1. This development has 
covered various fields and areas, as the sports field is one 
of these areas where development has led to prestigious 
places and this is clearly reflected in the overall sporting 
games through achieving high achievements and 
achieving record numbers 2, as this was not by chance 
but rather by applying concepts and modern science, 
as the kinetic learning is one of the important sciences 
in the sports field because of its importance in teaching 
and acquiring the individual kinetic skills with minimal 
effort and mastery and fixation of sports skills, since the 
basis on which sporting events 3 are based is learning 

the basic skills for each activity and trying to reach the 
best achievement through improving and developing 
the performance, consequently, the development of the 
performance is the goal that the workers in the sports field 
seek, which calls them seriously to think about finding 
new ways and methods that serve the development of the 
kinetic duty in all sporting activities in a manner which 
commensurate with the age group 4, whether these 
activities are individual or group, since the performance 
of the basic skills involves a group of functional systems 
of the body, which requires work in them to harmonize 
with these systems, while some of the performance 
comes out integrated in all aspects, especially harmony 
and compatibility between the work of the nervous and 
muscular system, so that the end result is a high-level 

DOI Number: 10.37506/ijfmt.v14i4.11967
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skill performance, the handball is one of the important 
grouping games that reflects high requirements in 
performance, therefore, it requires from the player to 
have visual and physical abilities at a level that qualifies 
him to perform most of his skills, especially the shooting 
skill, so it has become necessary to pay attention to 
optical vision capabilities, especially (surrounding 
vision, optical vision, distinguishing accuracy), which is 
a prerequisite in achieving this compatibility to reflect 
the high effectiveness in performing the shooting skill, 
also, the learner’s enjoyment of a sound and high optical 
vision leads to achieve a distinct performance, thus 
reaching to the desired goals that both the coach and the 
player aspire to, as the importance of the research lies 
in preparing a set of post-acquired learning exercises 
in which the abilities of the players 5 are consistent to 
reflect high effectiveness in the level of shooting skill 
performance through the integration of all its parts, 
mental, visual, physical and movement components also 
to be accessible to all of the coaches, players and those 
interested in the handball game to be used and applied 
whenever it calls the need.  

Methodology

The researchers have used the experimental approach 

with two equivalents (control and experimental) groups 
to suit the nature of the research problem.

The Research community and its sample:

The research community that is represented by 
the players of the Handball Center in Dhi Qar, the 
youth players category (15-17 years) for the season 
(2020/2019), whose number is (32) players, has been 
identified, as the researchers have been excluded (8) 
players for the following reasons: (6) players are 
representing the sample of exploratory experience, and 
(2) goalkeepers, then the number of the individuals in 
the sample (24) players who constitute (75%) which 
were divided randomly and by lottery method into two 
groups by (12) players for each group, an experimental 
group that uses exercises over-learning and a control 
group which depends on the style of the coach.

Homogeneity of the sample:

The researchers have used the coefficient of 
difference to find homogeneity in the research variables 
as shown in Table (1).

Table (1) shows the homogeneity of the sample members in the search variables

No.
Statistical 
treatments 
variables

measuring 
unit

Arithmetic 
mean

standard 
deviation

Coefficient of 
variation Sample Nu.

1 Chronological age Year 15,75 0,675 0,457

24 

2 Training age Month 33,416 2,104 4,428

3 Length C.M 175,25 5,135 26,37

4 Weight Kg 56,958 4,956 25,563

* All values of difference coefficient is lesser than (30), which indicates the homogeneity of the sample 
members. 

The Equivalence of the two research groups: The researchers performed the equivalence by using the (t) law 
for independent samples and Table No. 2 shows that.
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Table (2) shows the equivalence of the two research groups in the study variables 

No.
  Statistical 
Treatments 
Variables  

measruing 
unit

Experimental group Control group

si
gn

ifi
ca

nc
e

S P S P (t) 
Value sig

1 Peripheral vision Degree 3,533 1,125 3,266 1,162 0,638 0,529 Not 
significant

2 Moving optical 
resolution Degree 1,133 0,915 1,4 0,985 0,768 0,449 Not 

significant

3 Visual perception Degree 4,333 1,234 4,133 1,187 0,452 0,655 Not 
significant

4 Aiming to jump Degree 7,416 1,831 7,5 1,167 1,33 0,895 Not 
significant

The Method of performance: The trainer gives the 
player a wooden stick with two colored balls at the two 
ends to hold it from behind the back without looking at 
it. The player spins the stick from behind with the fixing 
of the head.

The player spreads the hand which is holding the 
stick aside and the player must determine the color of the 
ball on the top or bottom.

Test conditions: The test is performed once with 
the right hand and once with the left hand.

Calculating scores: 

-Each recipient is given five right and five left 
attempts.

- One score is calculated only if the correct selection 
is made.

The Test of Moving Optical Resolution 3

The Test purpose: Measuring the moving optical 
resolution.

The Test tools: A plastic collar with three colored 
balls which placed on the collar in equal distances.

The Performance method: the player picks up the 
colored ball, which is determined by the coach.

The Test conditions: The test is performed once 
with the right hand and once with the left hand.

Calculation of the scores: - Each recipient is given 
three right and three left attempts.

        - One score is calculated if the correct ball is 
taken.

Test of scoring from jumping

The Test name: Accuracy test for the shooting skill 
by high jumping with a hand ball from a distance of 12 
m. (1: 468)

The Tools of the test:

1- (6)Legal Hand Balls.

2-The height bar (2 m) and the width (3 m) are set 
between the player’s height zone for shooting and the 
target is the barrier (7 m) from the goal.

3- A legal handball goal.



2498      Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4

4- Two iron boxes (2) designed for the purpose of 
testing the accuracy of shooting by high jumping with 
the hand ball, which is fixed in the upper corners of the 
goal, its dimensions (50 x 50 cm).

The Method of performance: The recipient stands 
holding the ball at a distance of (4-5 m) from the shooting 
circle with a diameter of (75 cm) and its center is a point 
on the free throw line opposite the middle of the goal, 
(Trying again if the handling is not correct), taking steps 
and then rise up high from the center of the shooting 
circle on the free throw line to shoot over the barrier on 
the square he chooses.

The Test rules: - Not to take more than three steps 
after receiving the ball.

- The player is given (6) attempts by three attempts 
in each box that records the test results.

- (Three points) are calculated upon entering the 
square ball for direct shot.

- Two points are calculated when the ball enters the 
allocated square after hitting the edge of the square.

- One point is counted to the ball which outside the 
square in the handball goal.

- A zero score is calculated for the ball outside the 
legal goal of handball.

The Exploratory experience:

The researchers conducted their exploratory 
experiment on a sample of (6 players) from the research 
community and without the main sample for the two 
days on (Monday and Tuesday) corresponding to (23-
24 / 12/2019), as on the first day, the optical vision 
abilities tests were conducted, on the second day, the 
shooting skill from jumping was tested, so the goal of 
the following exploratory experience was:

1- Identifying the obstacles and difficulties that 
researchers may face during the main experiment.

2- Ensuring that the sample members are 
understanding the test item.

3- Knowing the time which allotted for the tests. 

The Procedures for the main experiment:

Measuring the amount of learning:

1- Initial Examination Test: The researchers 
conducted a preliminary examination of the amount of 
learning in some of the optical vision capabilities and the 
shooting skill of jumping for the control and experimental 
groups in the two days (Monday and Tuesday) which 
corresponding in 30-31 / 12/2019 to know the amount 
of learning for the two groups before starting the 
educational curriculum, after that, the researchers, in 
cooperation with the instructor of the Specialty Center 
handball, gave the same educational curriculum which 
prepared by the trainer for the shooting skill for the 
two groups for a period of (4) weeks at the rate of three 
educational units per week, where the number of the 
educational units reached to (12) units, for a period from 
1/5 / 2020 to 30/1/2020.

2- The second examination test: After completing 
the four weeks in the educational curriculum of the two 
groups, the researchers conducted a second examination 
of the amount of learning to know the level of learning 
that reached the learners in the control and experimental 
groups. As it was found that the amount of learning for 
the two groups is approximately equal.

The Pre-tests:

After completing all of the requirements of the main 
experiment and after the sample applied the educational 
units which set by the trainer to know the amount of 
learning which is about (12) educational units, as they 
reached a certain amount of learning, the researchers 
conducted the pre-test tests on the research sample in the 
hall of the Handball Center for two days (Monday and 
Tuesday) which corresponding in 3-4/2/2020. On the 
first day, the optical vision abilities tests were conducted, 
on the second day, the scoring skill by jumping test was 
conducted with the help of the assistant team. 

The educational curriculum:

The educational curriculum was applied for the 
control and experimental groups by the trainer of the 
Handball Center in Dhi Qar, which is (4) weeks for the 
period from 9/2/2020 to 5/3/2020, by (3) educational 
units per week, as the number of the educational units is 
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( 12) Unit, as the work of the two groups was as follows:

· The control group: The control group is 
applied the educational curriculum which followed by 
the trainer for teaching shooting skill from jumping, 
as the control group units were running in the days 
(Saturday, Monday, Wednesday).

· The Experimental group: The experimental 
group is applied for the educational curriculum by 
using exercises over-learning in the main section of 
the curriculum, as the researchers had prepared these 
exercises for teaching the shooting by jumping skill, that 
the educational units of the experimental group were 
taking place in the days (Sunday, Tuesday, Thursday). 
Then the educational unit was divided into three main 
sections which are (preparatory - main - final), as the 
time of the educational unit reached to (90) minutes, (20 
minutes) for the preparatory section, (60 minutes) for the 
main section and (10 minutes) for the final section.

The Post-tests:

After completing the educational curriculum, the 
researchers conducted the two-post-tests on (Saturday 
and Sunday) which corresponding in (7-8 / 3/2020). 
On the first day, optical vision capabilities tests were 
conducted, on the second day, the shooting skill test was 
conducted with the same conditions with the pre-test, 
with the help of the assistant team. 

The Statistical means: The researchers used the 
Statistical Package (SPSS).

1- The Percentage.      4- Coefficient of variation.

2- The Arithmetic mean.   5- (T) Law for the 
counterpart samples.

3- The Standard deviation.  6- (T) Law for 
independent samples 

7- The amount of learning 1 =

3- Presenting, analyzing and discussing of the 
results. 

Table (3) shows the arithmetic mean, standard deviations, (t) value and the level of significance in the pre 
and post tests for the research variables of the experimental group.

No.
 Statistical 
variables
Variables

measruing 
unit

Pre-test Post-test

 (T)
Value

Sig Significance
S P S P

1 Peripheral 
vision Degree 3,533 1,125 6,266 1,579 7,364 0,000 Significant

2 Moving optical 
resolution Degree 1,133 0,915 3,866 0,639 17,833 0,000 Significant

3 Visual 
perception Degree 4,333 1,234 7,866 1,505 7,411 0,000 Significant

4 Jumping to 
shoot Degree 7،416 1،831 10،583 1،831 9،192 0,000 Significant
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Table (4) shows the arithmetic mean, standard deviations, (t) value and the level of significance in the pre 
and post tests for the control group variables.

No.
Statistical 
variables
Variables

measruing 
unit

Pre-test Post-test

 (T)
Value

Sig Significance
S P S P

1 Peripheral 
vision Degree 3,266 1,162 3,6 0,985 1,581 0,136 Not Significant 

2 Moving optical 
resolution Degree 1,4 0,985 2,333 0,816 5,137 0,000 Not Significant 

3 Visual 
perception Degree 4,133 1,187 4,533 1,06 1,871 0,082 Not Significant 

4 Jumping to 
shoot Degree 7،5 1،167 8 1،206 3،317 0،007 Not Significant 

Through the results which are presented in tables 
(4,3) of the results of the pre and post-tests of the 
experimental and controlling groups in the optical vision 
capabilities and the skill of shooting by jumping in 
handball game, it was found that there are statistically 
significant variables between the pre and post-tests 
which are tending to the post tests according to the first 
hypothesis of the research, the researchers attribute this 
difference to the integrity of the educational curriculum 
for both groups (experimental and control). Specifically, 
the main section which contains scientifically selected 
exercises with correct, and consistent repetitions with 
the level and ability of the sample members, which based 
on the correct practicing, that training and practice on 
a specific skill within the kinetic duty leads to increase 
the experience and a development in the muscular 
and physical susceptibility, so practicing is the most 
important variable in the learning process for complex 
and even simple skills. (56: 6).

In addition to the above, the two approaches 
included selected exercises consistent with the age and 

capabilities of the players as the experimental group 
applied the curriculum which is prepared by researchers 
according to exercises over-learning, while the control 
group applied the curriculum which is prepared by the 
trainer, that both groups have achieved a remarkable 
development in the capabilities of the optical vision, 
level of performance and skill, however, the control 
group has achieved an acceptable educational level 
with rates of development that are not at the level of 
the development of the experimental group, because 
learning skills was going on a single format and specific 
monotony, on the contrary of the experimental group, 
as the exercises that researchers set which is aiming 
after learning were so focused and accurate that they 
contributed directly for reducing time and effort, with 
the addition of a diversification in the required kinetic 
performance, as all available capabilities that can be 
used contribute greatly to the development of the kinetic 
skills performance, mastery and fixation it. (148: 5) 
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Table (5) shows the learning amount for the experimental and control groups for the pre- and post-tests of 
the shooting skill for both groups. 

Groups Tests measuring 
unit

Pre-test Post-test
The amount 
of learning

S P S P

Experimental Shooting by jumping Degree 7،416 1،831 10،583 1،831 29،92

Control Shooting by jumping Degree 7،5 1،167 8 1،206 4،76

Through the table (5) it was found that the amount of learning among the members of the experimental group was 
greater than the amount of learning among members of the control group, that is, the meaning of learning preference 
was for members of the experimental group whose educational units were conducting according to exercises of over-
learning, that the researchers attribute this superiority in the amount of learning to exercises of over-learning, their 
repetition and the positive response of players to them, which led for raising the capabilities of the players skillfully 
and improving the level of performance accuracy in a clear and concrete way, as the exercises of over-learning 
affected mostly in developing the shooting by jumping from a very large extent, this indicates the importance of these 
exercises and their effect on increasing the accuracy factor, which is the decisive factor for the shooting skill, as the 
higher the accuracy of shooting, the more it gives the team an opportunity to achieve a goal in the opposing team’s 
goal, that the accuracy factor is based on the extent to which the shooting player has a high level of mental and kinetic 
abilities, as this is what was achieved, that the exercises which were prepared by the researchers that contributed 
effectively for improving the accuracy of the shooting skill by jumping, in addition to the above, the exercises over-
learning have directly contributed to the development of optical vision capabilities. 

Table (6) shows the values of the arithmetic mean, standard deviations, the (t) value and the significance 
level for the post-tests in the research variables between the control and experimental groups.

No.
Statistical 
variables
Variables 

measruing 
unit

Experimental 
group Control group  

Value 
(t)

Sig Significance
S P S P

1 Peripheral 
vision Degree 6,266 1,579 3,6 0,985 5,547 0,000 Significant

2
Moving 
optical 

resolution
Degree 3,866 0,639 2,333 0,816 5,725 0,000 Significant

3 Visual 
perception Degree 7,866 1,505 4,533 1,06 7,011 0,000 Significant

4 Jumping to 
shoot Degree 1,831 8 1,206 4,08 0,000 Significant

Discussing the results of the post-test for the control and experimental groups of the research variables: 

Through the results of Table (6) it was found that there is a clear superiority for the members of the experimental 
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group at the expense of the members of the control group 
in the research variables, as the researchers attribute this 
to the exercises that the researchers prepared which 
contributed directly to stimulate the players’ senses and 
motivating them to respond to these stimuli as well as 
improving the positive relationship and the amount of 
neuromuscular compatibility, which is the main pillar 
upon which all the kinetic skills of the handball game 
are built, as the use of the exercises which are prepared 
by researchers has had a positive role in developing the 
capabilities of optical vision, as these exercises have the 
ability to distribute the visual effects that help to see visual 
development by improving the relationship between the 
eyes and the brain, as this increases the compatibility 
and flexibility of the eye muscles in the ability to control 
these muscles. 3 The educational method by using 
exercises over-learning aims to develop the skillful 
level through continuous (additional) repetitions with 
an expectation of the development which is resulting 
from the ability to correct response, which leads to 
the provision of multiple responses (ideal memory) in 
addition to skill stability, although the differences in 
quality are more than the quantity for this additional 
purpose of the extra exercise, much training on skill is 
necessary and essential thing to increase the suitability 
of the skill to many changes in the environment such 
as (competitor - hall - external atmosphere - devices) 
even the individual’s physiological condition because 
it plays a role in many situations to generalize the skill 
and influence on the achievement results automatically 
despite the many factors which are surrounding it 7  

Conclusions

The experimental group showed a clear and 
noticeable superiority over the control group in the optical 
vision and shooting by jumping skills of handball game. 
Organizing the work through the use of exercises over-
learning developed by the researchers which contributed 
to the improvement of the amount of learning with the 
skill of shooting by jumping in the handball game for the 
members of the experimental group. 
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Abstract
Objectives: to identify the effect of COVID 19 pandemic psychological attitudes for nurses’ workers at 
Isolation Hospitals in Baghdad

Methodology: descriptive study conducted among 100 nurses selected by purposive sample. The data 
collected by using electronic questionnaire related to psychological attitudes composed of 10 items and 3 
items related to demographic characteristics.

Results: the result reflects that most of nurses are males and at age (20-29) years, also they are graduated 
from high school of nursing and nursing college. Most of nurses’ psychological status effected by COVID, 
they are feel anxiety stress depression and frustration due to un familiar area, lack of experience, un effected 
treatment, COVID 19 bad news, long working time and isolation from friends. There is significant correlation 
between nurses’ psychological attitude and level of education. 

Conclusion: COVID 19 effect on the nurses’ psychological status. Therefore, it is important to initiate 
training session to educate nurses about stress management, how to deal with psychological problems and 
adapt with different situation.

Key words: Psychological attitude, Nurses, & Covid 19 Pandemic

Introduction

The pandemic of Coronavirus Disease 2019 
(COVID-19) is currently a major global public health 
emergency. As the coronavirus disease 2019 (COVID-19) 
pandemic accelerates, global health care systems have 
become overwhelmed, leading to great psychological 
pressure on nurses in the care of critically ill patients 
with COVID-19. Moreover, extreme incidents have 
occurred, such as suicide of nurses caring for critically 
ill patients, in Italy. In fact, the psychological problems 
are also common among nurses. (1)

However, in addition to the potential psychological 
and mental health impacted by the COVID-19 pandemic 
should also be taken seriously. Although previous 
research has suggested that the mental impact of a 
major disaster had a wider and longer effect on people 
compared to physical injuries, mental health attracts far 
fewer personnel for planning and resources. (2)

Healthcare workers who were quarantined, worked 
in Covid 19 units, or had family or friends infected with 
Covid 19, had considerably more anxiety, depression, 
frustration, fear, and post-traumatic stress than those 
who had no such experience. (3)

Since the first COVID-19 case was reported in 
December 2019 in Wuhan approximately 42,000 
healthcare workers (HCWs), including 28,600 nurses 
all over China, were sent to Hubei Province to assist 
local healthcare teams to care for COVID-19 patients. 
A study revealed that HCWs who were working in 
Wuhan often felt stress, depression, and anxiety, but this 
study didn’t target specially at frontline nurses. HCWs, 
especially nurses, who come close in contact with these 
patients when providing care are often left stricken with 
inadequate protections from contamination, high risks of 
infection, working burnout, fear, anxiety, and depression. 
Nurses constitute the largest part of the healthcare 
workforce in an epidemic, and they undertake most of 
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the tasks related to infectious disease containment. (4,5,6)

The medical health-care workers who are caring 
for individuals who are either severely ill, feel scared, 
or experiencing bereavement are themselves exposed to 
trauma. Health-care workers are also at risk of getting 
infected, and they carry a large burden in the clinical 
treatment and public prevention efforts in Chinese 
hospitals and community settings. The challenges and 
stress they experience could trigger common mental 
disorders, including anxiety and depressive disorders, 
and posttraumatic stress disorder,5which in turn could 
result in hazards that exceed the consequences of the 
2019-nCoV epidemic itself. (7)

Methodology

Descriptive study design carried out in isolation 
hospitals in Baghdad city to identify the effect of 

COVID 19 on psychological attitudes for nurses. The 
study conducted among (100) nurses selected by using 
non probability sampling (purposive sample). 

The data collected by using electronic questionnaire 
conducted to measure the phenomena according the 
research objective and started from Jun, 6th 2020 to 
Jun, 29st 2020. The researcher used the social media to 
collect the data from the sample.

The questionnaire consisted of two parts, the 1st part 
related to the demographic characteristics which include 
the (age, gender and level of education). The second 
part related to the psychological attitudes of nurses 
and composed of 10 items. The data analyzed by using 
descriptive and inferential data analysis.

Results
Table 1 distribution of the nurses by their demographic characteristics

Variable Frequency Percent

Age

20-29 52 52

30-39 38 38

40-49 10 10

Total 100 100

Gender

Female 38 38

Male 62 62

Total 100 100

Level of education

Graduate Nursing High School 35 35

Graduate Nursing Institute 30 30

Graduate Nursing College 35 35

Total 100 100

This table indicates that regarding to nurses age (52%) of them at age (20-29) years, regarding to nurses gender 
(62%) of them were males and according to educational level (35%) of them graduated nursing high school and 
nursing college. 
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Table 2 distribution of the psychological attitudes of nurses

No. Items

Always Sometimes Never

f % f % f %

1 I believe the working at an unfamiliar environment increases my 
anxiety and affects the psychological health 77 77 23 23 - -

2 I think that a lack of experience in the field of infectious diseases 
leads to increased anxiety and affects the psychological health 71 71 29 29 - -

3 I feel anxiety about the increased risk of infection 100 100 - - - -

4 I believe the huge burdens and long-term exhaustion increase the 
psychological stressors for me 76 76 24 24 - -

5 I feel the ineffective treatment of the covid19 pandemic increases 
the incidence of depression for me 73 73 27 27 - -

6 I feel a depression when I will be a carrier of COVID19 to my 
family and friends 100 100 - - - -

7 I believe increasing working hours and getting away from friends 
affect the psychological condition for me 73 73 27 27 - -

8 I think hearing bad news about the results of treatment for 
patients with COVID19 increases the frustration 70 70 30 30 - -

9 I feel a disappointing due to the inability to provide effective 
assistance and the death of patients with COVID19 90 90 5 5 5 5

10 I feel frustrating by hearing international news about the 
COVID19 pandemic cases and the numbers of death 63 63 27 27 10 10

f=frequency, %=percent

This table indicates that regarding to the effect of 
COVID 19 on psychological attitudes of nurses. (77%) 
of nurses believe that the working at an unfamiliar 
environment increases my anxiety and affects the 
psychological health, (71%) think that a lack of 
experience in the field of infectious diseases leads to 
increased anxiety and affects the psychological health, 
all of nurses feel anxiety about the increased risk of 
infection, (76%) believe that the huge burdens and long-
term exhaustion increase the psychological stressors, 
(73%) feel that the ineffective treatment of the covid19 

pandemic increases the incidence of depression, all of 
nurses feel a depression when they will be a carrier 
of COVID19 to my family and friends, (73%) believe 
that increasing working hours and getting away from 
friends affect the psychological condition, (70%) think 
that hearing bad news about the results of treatment 
for patients with COVID19 increases the frustration, 
(90%) feel a disappointing due to the inability to 
provide effective assistance and the death of patients 
with COVID19, and (63%) feel frustrating by hearing 
international news about the COVID19 pandemic cases 
and the numbers of death.



2506      Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4

Table 3 correlation between the psychological suffering of nurses and their demographic characteristics

Variables Age Gender Level of 
education

Psychological 
attitudes

Age 

Pearson Correlation 1 -.178 .111 -.115

Sig. (2-tailed) .076 .273 .255

N 100 100 100 100

Gender 

Pearson Correlation -.178 1 .098 .090

Sig. (2-tailed) .076 .330 .373

N 100 100 100 100

Level of 
education

Pearson Correlation .111 .098 1 -.201*

Sig. (2-tailed) .273 .330 .045

N 100 100 100 100

Psychological 
attitudes

Pearson Correlation -.115 .090 -.201* 1

Sig. (2-tailed) .255 .373 .045

N 100 100 100 100

*. Correlation is significant at the 0.05 level (2-tailed).

There is significant statistical correlation between 
the nurses’ level of education and their psychological 
attitudes at P-value ≤0.05. while there is no significant 
statistical correlation between the nurses’ age, gender 
and their psychological attitudes 

Conclusion

The COVID 19 effect on nurses’ psychological 
attitudes, unfamiliar environment in the isolation units 
and lack of experience to deal with this cases may 
increase the level of anxiety among nurses, hey are 
fell anxiety and depression due to increase the risk of 
infection with COVID 19 or be a carrier, they are fell 
stress and depression due to huge burdens and long-term 
exhaustion and un effected treatment, they are frustration 
due to hearing Covid 19 bad news, and they are belief 
their job effect on their relationship with friends. There 
is correlation between nurses’ educational level and 

psychological attitudes.

Recommendation:

Educate nurses about stress management. Teaching 
them about how to deal with psychological problems 
and adapt with different situation. It is important to 
decrease the working hours of nurses. Promote hope and 
encourage positive feelings when dealing with patients 
in the face of the COVID 19 pandemic. Avoid the bad 
news of the COVID 19 pandemic and work to provide 
the best health care for patients. 

Financial Disclosure: There is no financial 
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Abstract
Background: Dexmedetomidine can be used as a safe and helpful adjunct in many clinical situations. 

Objective: To evaluate the role of Dexmedetomidine as an adjuvant in general anesthesia in relation to rate 
of awareness.

Patients and Methods: This was a prospective quasi experimental study conducted at Al-Sadder medical 
city during May to November 2016, included 400 patients, assigned randomly into two groups to receive the 
traditional anesthesia regimen (group I) or traditional anesthesia regimen and Dexmedetomidine (group II). 
Awareness was assessed via postoperative interview. Appropriate statistical tests were applied accordingly. 

Results: The rates of awareness and possible awareness in group II were (0.5%) and (1.0%), respectively, 
and were significantly lower than that of group I (3.5%) and 4.5%), respectively, (P<0.05). 

Conclusion: Dexmedetomidine can improve the outcome of general anesthesia by significant reduction of 
rate of awareness during operation. 

Key words: Dexmedetomidine, general anesthesia, adjuvant, rate of awareness 

Introduction 

The invention of anaesthesia has modified modern 
medicine greatly. The first case of anaesthesia was 
introduced by Morton in 1846 and, in addition, it has 
been described as the first reported case of awareness 
during anaesthesia. The patient subjected to anesthesia 
by Mortons experienced no pain during operation but 
had some memories about events during surgery (1). It 
has been stated that fear from pain, paralysis and mental 
distress during operation is reported in 54% of cases 
(2). Awareness, although rare, can be added to the list 
of unsatisfactory events worried about by patients like 
pain, nausea and vomiting (3). The term “awareness” is 
defined as the explicit memory of events during general 
anaesthesia. With time, the incidence of awareness 
during anesthesia witnessed gradual reduction since 
the observation of this phenomenon during operation in 
1960 (4,5) , Various reports around the world gave a range 
of incidence between 0.3 to 0.8 % in different types of 
surgery (4, 6-8) . Depth of anesthesia is usually assessed by 
monitoring heart rate, blood pressure and other clinical 

signs, which have been shown to be unreliable (9,10) . 
These signs, particularly, tachycardia and hypertension 
failed to predict awareness during anesthesia according 
to Ghoneim and colleagues who reviewed 271 reported 
cases of awareness from 1950 through 2005 (11). 
Detection of awareness is not easy. In the review article 
by Ghoneim, he states that the “Brice questionnaire” 
invented by Brice, and colleagues, in 1970 and updated 
by Lin and colleagues, 1991, has shown to be a reliable 
an efficient way to detect intraoperative memory. The 
interview comprised four questions:

1. What was, the finally patient remember before he 
went to sleep during anesthesia?

2. What did firstly the patient remember when he 
woke up from anesthesia?

3. Could the patient , memorised anything in 
between these two periods?

4. Did the patient, patience during surgery?

DOI Number: 10.37506/ijfmt.v14i4.11969
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Timing of the interview is essential. Directly after 
operation in the “post anaesthesia care unit” (PACU) it 
is difficult to gain the patients attention while he or she 
is very focused on more obvious symptoms like pain, 
postoperative nausea and vomiting (PONV) or simply 
fatigue. Recent studies found that only 50% of the 
awareness cases are detected in the PACU. Sometimes 
recall is delayed by several days, maybe even weeks (2, 

3).

Frequent observations from patients who have 
an episode of awareness throughout surgery were in 
the form of hearing events and conversations, feeling 
of paralysis, helplessness, weakness, anxiety and 
impending death. Some patients are uncertain whether 
what they felt was real or whether it is merely to some 
wrong thoughts. The after-effects of intraoperative 
memory can be transient and include sleep disorders, 
nightmares and daytime fear. In the extreme situation 
awareness under anaesthesia resulted in posttraumatic 
stress syndrome (PTSD) with recuurent nightmares, 
irritability and a feeling of imminent death(4). A prolong 
follow up by Lennmarken and colleagues demonstrated 
that four of nine patients who had awareness acquired 
severe symptoms of PTSD, another three of them had 
less symptoms, nevertheless still suffered from their bad 
experience (12) . 

Dexmedetomidine, is a powerful and strongly 
selective (α-2) adrenoceptor stimulant with sedative, 
sympatholytic, analgesic and amnestic activities (13) 

which has, been described as a safe adjunct in a number 
of clinical situations. It reduced central nervous system 
(CNS) sympathetic outpouring in a dosedependent 
pattern and has anlgesic effects best described as 
opioidsparing(14) . 

Patients, materials and methods: 

This was a prospective quasi experimental study 
conducted at Al-Sadder medical city/ emergency unite in 
Al-Najaf province during the period May to November 
2016. The present study included 400 patients who were 
randomly assigned into two groups, to receive either the 
conventional mode of protocol (pentothal, atracurium and 
halothane), namely, ( group 1) or (pentothal, atracurium 
and halothane) and (Dexmedetomidine hydrochloride), 
(group 2). Prior to induction of anesthesia and 
enrollement of the patients in the study, informed verbal 

and signed consents were obtained from all participants, 
additionally, all official agreements were obtained from 
the training and research department of AlSader Medical 
city. The degree of awareness was assessed according 
to structured Brice post-operative interview and patients 
were classified into three groups: A) definitely aware, B) 
Possibly aware and C) Not aware. The next questions 
were included:

1. What is the patient finally memorize before 
sleep due to induction of anesthesia? 

2. What is,the patient immediately memorize after 
recovery from anesthesia? 

3. Did the patient memorize what happened in the 
periods between sleep and recovery from anesthesia ? 
(possible answers:: yes, no); If yes, what is it? (light,, 
sound, pain, dyspnoea, etc.). 

4. What the patient dream during anesthesia? 

5. Ask the patient about the worst memory during 
anesthesia and surgery ?  

The later questions important in statistical analysis: 
age,, gender, American Society of Anesthesiologists 
(ASA) score, type of anaesthesia and premedication,, 
muscle relaxants used, time between anaesthesia and 
administration of the ques tionnaire, data regarding 
possible earlier awareness, and substances or drugs used. 
The patients notes were divided according to the common 
classification (15) as definite awareness(1),possible 
awareness(2),and no awareness(3). 

Data were entered and analyzed using the statistical 
package for social sciences (SPSS) version 22 for 
windows and Microsoft Office Excel 2010, appropriate 
statistical tests were applied according to the type of 
variables; Chi square test used to compare frequencies 
and students t test for independent two sample used 
to compare means between both groups, Pearson’s 
correlation test used to assess the correlation between age 
and awareness score, while Spearman’s correlation test 
used to assess the correlation between awareness score 
and other variables other than age. Level of significance 
, P.value ≤ 0.05 considered significant difference.  

Results

Demographic characteristics of the study sample
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The mean, age of patients in group(1) was 29.78 ±12.21 years and in group (2) it was 32.00 ±15.33 years; with 
no statistically significant difference between both groups (P>0.05), (Figure 1). 

Figure 1: Bar chart showing mean age in both groups 

The total sample included 228 (56.5%) female patients and 172 (43.5%) male patients and no statistically 
significant difference had been found in gender between both groups (P>0.05), (Table 1) 

Table 1: Distribution of patients according to gender

Gender
Group 1
N (%)

Group 2
N (%)

Male 116 (58.0) 112 (56.0)

Female 84 (42.0) 88 (44.0)

Total 200 (100.0) 200 (100.0)

χ2 = 0.163, P. value = 0.686

Group 1: patients who received pentothal, atracurium 
and halothane; Group 2: Patients who received pentothal, 
atracurium and halothane and Dexmedetomidine 
hydrochloride)  

Rate of awareness

The rate of awareness in group (1) (who received 
conventional protocol) was 3.5% whereas the rate 
of awareness in group(2) (who received alternative 

protocol) was (0.5%); the rate of awareness was lower in 
group (2) than in the group (1) however, the difference 
did not reach the statistical significance, (P=0.074). 
The rate of possible awareness in the group (1) was 
(4.5%) whereas in the group (2) it was (1.0 %), and 
the difference was statistically significant (P<0.05), 
furthermore, by comparing the none awareness rate I 
was significantly higher in group (2) than in group (1) ; 
(98.5%) and (92.0%), respectively, (P< 0.05), as shown 
in (table 2 and figure 2). 
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Table 2: Awareness and possibility of awareness according to type of anesthesia

Awareness
Group 1

n (%)
Group 2

n (%)
χ2 P

Aware 7 (3.5) 1 (0.5) 3.19 0.074

Possibly aware 9 (4.5) 2 (1.0) 4.58 0.0322

Not aware 184 (92.0) 197 (98.5) 7.96 0.0047

Total 200 (100.0) 200 (100.0) - -

  

7 9

184

Aware

Possibly aware

Not aware

Group 1

12

196

Group 2

Aware

Possibly aware

Not aware

Figure 2: Awareness and possibility of awareness according to type of anesthesia

Association between possible risk factors and rate of awareness 

No statistically significant association between age, gender, ASA stage, smoking, hypertension and diabetes 
mellitus from one side and awareness score from the other side had been found in both groups, , (P>0.05), (Table 3)

Table 3. Results of correlation tests between risk factors and awareness score in both groups.

Correlation indicators 
(Factors against Awareness score)

Group
Factor* Correlation 

coefficient P. value

Group 1

Age 0.053 0.44

Gender 0.021 0.79

ASA stage 0.032 0.66

Hypertension 0.081 0.21

Diabetes mellitus 0.011 0.83

Smoking 0.064 0.34
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Group 2

Age 0.011 0.92

Gender 0.072 0.28

ASA stage 0.051 0.44

Hypertension 0.222 0.82

Diabetes mellitus 0.034 0.66

Smoking 0.020 0.77
* Spearman’s correlation test used in all variables except age where Pearson’s correlation test used , 

Discussion

The main observation in the current study is that the 
use of dexmedetomidine was associated with significant 
reduction of the risk of awareness during anesthesia. 
Similar observation has been reported by other authors. 
Ghodki et al. (16) found dexmedetomidine reduced 
incidence of awareness during laproscopic surgery . In 
support of the present study, Elhakim et al. reported 
that the use of dexmedetomidine lead to prevention 
of awareness during anaesthesia, improvement of 
intraoperative oxygenation,decrease anesthetic drug 
requirement and improvement of postoperative analgesia 
(17). Kasuya et al made a comparison of the sedative-
effect of dexmedetomidine, and propofol utilizing 
(BIS) and the Observer’s Assessment of Alertness and 
Sedation score, (OAA/S). The finding was that sedation 
was significantly lower with dexmedetomidine, than 
with propofol (18). The probable reason is the potentiation 
of the anesthetic effect of anesthetic agents through an 
unknown mechanism and by this way it reduces the 
required amount of these agents like Des and fentanyl. 
Other, authors also reported the phenomenon of reduced 
doses of Des and fentanyl in patients undergoing liver 
transplantation, with comparable anesthetic depth (19) .It 
was pointed out by some authors that dexmedetomidine, 
offers the ability of producing both sedation and 
analgesia with no associted respiratory depression, 
hence it possess anesthetic-sparing advantage (20) . 
Patel et al. reported that dexmedetomidine, continuous 
infusion reduced the required dose of sevoflurane 
throughout general anesthesia (21). The hemodynamic 
changes produced by dexmedetomidine sympatholytic 
effect were also proposed to explain the reduced need 
for anesthetic , agents (22) , and also it is suggested 

that sympathoadrenal reaction to tracheal intubation 
is attenuated following dexmedetomidine use (23) It 
is also documented that dexmedetomidine possesses 
analgesic potential and reduces visceral pain (24,25). 
Similar observation regarding hemodynamic changes 
and reduced sympathoadrenal reaction to intubation is 
also reported by other studies (26) .  
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Abstract
A total of 70 egg when collected from various regions in Karbala to identification to microorganism that 
found on shell of the egg. After transported the eggs to laboratory and doing the important diagnostic steps, 
the results showed the bacteria with gram positive (Staphylococcus) were predominantly found on eggshell. 
The eggshells were also found contaminated with bacteria Escherichia. Coli, Bacillus, Streptococcus . Also 
the results of this study showed that the Vancomycin have highly susceptible to the Staphylococcus isolates 
while this isolates also showed over 90% resistant to penicillin. The presence of these microorganisms on 
eggshells present a significant threat to consumers. Proper sanitation to reduce microbial contaminations of 
eggs that usually occur after production through processing of eggs. 

Keywords: Table egg, Contamination, Antibiotic sensitivity, Karbala.  

Introduction

Table eggs are the safest and simplest food source as they contain proteinswith high-quality, essential amino acids 
,mineralsandvitamins that are important for good health 1. By going through the ventilation window or ventilation 
system, the surface of eggs (shell) may be contaminated, Moreover, most scientists say that contamination exists 
mainly after it has been introduced due to contact with polluted surfaces such as chicken stools, nesting products, soil, 
forage, shipping containers, packaging, handling and animals (rodents, insects and pets) 2. Staphylococcus aureus 
is an important part of the microflora and can be isolated from the surface and table egg material. By entering the 
food channel route it may lead to degradation and injuries to consumers 3,4. Containers are really essential elements 
in supplying customers with high quality table eggs. Manufacturing process is planned to shield eggs from cracking 
when processing by having a cushioning effect, and shielding eggs from microbes, natural pests, lack of moisture, 
staining and extreme heat which may lead to degradation and to eliminate damage and contamination The packing 
products and boxes used must then be allowed to enter oxygen as the eggs have to breathe, also the ingredients used 
to cover table eggs should be permeable, safe and odorless gases 5,6. Outer shell of egg includes a large number of 
microorganisms like Staphylococcus aureus, Escherichia. Coli, Streptococcus spp, Bacillus spp , Salmonella spp 
and Listeria monocytogenes 7. Staphylococcus is responsible for many diseases that appear in poultry. it form greater 
percentage of infected to eggshells 3,8. The lack of effective mechanisms, a market proper drainage and extremely 
high moisture may have resulted in highly growth of microorganisms. It has also been found that most supermarkets 
do not keep eggs in refrigerators, thus exposing eggs to weather factors that contribute to their pollution. Isolated 
microbes can cause serious health issues, such as vomiting , nausea, diarrhea and abdominal pain 9. E. Coli are Gram-
negative intestinal family bacteria and are natural Inhabitants of intestinal bird tract. This is one of the opportunistic 
organisms responsible for a variety of diseases such as yolk sac infection, air sac infections, systemic inflammation of 
hepatitis, inflammation of the intestines, colonic tumor, etc. 8. The present study aims to Isolation and identification 
some bacterial cells that contaminated the table egg shell in some regions in Karbala city. Iraq. 

DOI Number: 10.37506/ijfmt.v14i4.11970
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Material and Methods 

Sample collection and biochemical test analysis

A total of 70 samples of table eggs from various 
regions of Karbala were collected. Egg samples were 
packed in a sterile and clean container and then transported 
to the laboratory to prepared for microbiological 
examination. Eggs collected with sterile cotton swabs 
were displaced in the nutrient broth for overnight at 37 
° C in the incubator and then cultured in the cultural 
media. Nutrient Agar, MacConkey Agar, Blood Agar, 
Methylene Blue Eosin Agar (EMB), Minatole Salt Agar 
and finally use the Muller-Hinton Agar for antibiotic 
susceptibility tests phenotype of living microorganisms 
have been identified according to shape, color, size and 
color changes in different media. Gram stain with oil-
immersion optical microscopy have been used . Finally, 
the biochemical tests also used to confirm genus of 
microorganism which involve; oxidase, coagulase, 
catalase tests, on the other hand api 20E (Analytical 
Profile Index 20 enterobacteria) was used in the study of 
Enterobacteriaceae 10. 

Antimicrobial Susceptibility Test (Disk Diffusion 
Test):  

The method used for this test, called Kirby-Bauer, 
is focused on the susceptibility of antibiotics on the 
surface of Muller-Hinton agar. This has been done by 
inoculums can be used in this test were made by dissolving 
5 isolated colonies to 5 ml of nutrient broth and incubated 
for (2 hours) at (37oC) after that compared with (0.5) the 
standard McFarland tube, A sterile swab has been used to 

generate a bacterial suspension inoculum, this inoculum was 
distributed on a Mueller-Hinton agar plate and allowed to 
dry, the discs of antibiotic were put on the medium surface 
at randomly spaced intervals with flaming forceps or a disc 
applicator and incubated at 37oC for 24 hours, a zone of 
inhibition have been measured with a ruler and comparing 
the results with inhibition zones defined by 11.

Results and discussion 

The results of this study after doing culturing and 
identification by gram stain and some biochemical tests 
as mention above and API20E (Table1),(Figure1) the 
results showed the Staphylococcus is most gram positive 
bacteria found on egg shell about (39 isolates) 44% 
from isolates its Staphylococcus and this results agree 
with 3 and 5 as well as 12 and 13 was reported that Gram-
positive Staphylococcus spp have major natural eggshell 
contamination of table eggs. 

Also researchers found that the major contaminants 
of egg were Gram-negative bacteria species as 
Escherichia coli 14, 15 and 16. all these agree with this 
study were found about (17 isolates) 24% from isolates 
is Escherichia coli as Gram-negative bacteria. 

Also the bacillus and streptococcus in this study 
occupied 13% and 11% of isolates respectively . 17 also 
found these types of bacteria from eggs. 

Only 7% of isolates were non growth because 
numerous factors that related with the improper handling, 
inadequate bacterial suspension, improper inoculation, 
defect in incubation and other environmental factors. 
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Figure (1) Prevalence of bacteria that isolated from egg shell. 

Table (1) showed bacterial samples, ratio, culture media, biochemical test, staining and the shape of 
bacteria.

Bacteria Gram stain Biochemical reaction Morphology

Staphylococcus
(39 isolates) 44%

G+ve Coagulase–ve, Catalase 
+ve. Cocci,irregular clusters

Escherichia coli
(17 isolates) 24%

G-ve API-20E oxidase–ve Rod

Bacillus
(9 isolates)

13%
G+ve Catalase +ve Rod

Streptococcus
(8 isolates)

11%
G+ve Catalase –ve. Cocci, long or short chains
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Analytical Profile Index(API ) 20 E test

When suspension of bacteria is inoculated in each of the wells and incubated. An after that read or compartment 
the results as numbers with standard numbers , The results of this test suggest the isolates are E.coli depending on the 
reactions or numbers that found as shown in Table (2), Figure (2) 

Table (2) The different reactions of API 20E test with its results .

Identification code Reaction

o-nitrophenyl-b-D-galactopyranoside (ONPG) +

Arginine dihydrolase(ADH) -

Lysine decarboxylase (LDC) +

Ornithine decarboxylase (ODC) +

Citrate (CIT) -

hydrogen sulfide (H2S) -

Urease (URE) -

Tryptophan deaminase (TDA) -

Indole (IND) +

Voges-Proskauer reaction (VP) -

Gelatinase (GEL) -

Glucose fermentation (GLU) +

Mannose fermentation (MAN) +

Inositol fermentation (INO) -

Sorbitol fermentation (SOR) -

Rhamnose fermentation (RHA) +

Sucrose fermentation (SAC) +

Melibiose fermentation (MEL) +

Amygdalin fermentation (AMY) -

Arabinose fermentation (ARA) +

  



Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4     2519

 
Figure (2) The results of biochemical reactions in API20 E test. 

Antimicrobial Susceptibility Test

All 39 isolates from Staphylococcus of chicken eggs were performed Antibiotic sensitivity tests against six 
Antibiotics are commonly used as shown in Table(3). The results showed that the Vancomycin was susceptible to 
79.4% of the isolates as shown in fi gure(3). also the ciprofl oxacin and tetracycline showed sensitivity 61.5% and 
51.2% respectively .these result agree with 3 and 18.

Over 90% of the Staphylococcus isolates appeared penicillin resistant, these results agree with 19 were found 
Over 66% of the Staphylococcus isolates appeared penicillin resistant 

Table (3) Percentage of antibiotic sensitivity of Staphylococcus isolates . 

Antibiotics Sensitive %

Amoxicillin 8%

Penicillin 15%

Gentamycin 48.7%

Tetracycline 51.2%

Vancomycin 79.4%

Ciprofl oxacin 61.5%
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Figure (3) Showed the Staphylococcus isolates have highly sensitivity to vancomycin. 

They conclusion from this study that eggs are 
vulnerable to contamination due to improper storing 
conditions , poor market access, dusty surfaces, extreme 
heat, smoke, hand interaction and all other pollution 
situations, and that customers must maintain eggs 
in the refrigerate and also well-cooked eggs. It’s to 
destroy bacteria.Eventually, the persons trading have 
to be transported Good source eggs also from good 
hen farms and even in countries free from harmful 
zoonotic conditions.The properly washed and antiseptic 
techniques must be applied in every steps of handling, 
collected, traveling, marketing of eggs to reduce the 
bacterial contaminations.  
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Abstract
A case-control study was carried out in Kirkuk city from March to July 2019. The number of pregnant 
women (with gestational diabetes) understudy were 50 whose ages were between 17-42 years old to estimate 
the level of visfatin and chemerin in pregnant women with gestational diabetes. These patients attended to 
Kirkuk General Hospital to gynecology unit for pregnancy follow up. The control group who were matched 
to the pregnant women studied, included 30 healthy non-pregnant women. Blood was collected from each 
patient and control enrolled in this study for assessment of HbA1c, blood glucose level, visfatin and chemerin 
levels. The study showed no significant difference between studied cases and the control group regarding 
patient age and gestational age at sampling and parity (P>0.05) while there was a significant difference 
between studied cases and the control group regarding systolic and diastolic blood pressure. The study 
showed that the highest mean level of visfatin was found in pregnant women with gestational diabetes 
comparing with healthy control ( 14.6±3.11 v.s. 7.81±3.01ng/ml) (P: <0.01). The study showed that the 
highest mean level of chemerin was found in pregnant women with gestational diabetes comparing with 
healthy control (78.92±18.44 v.s. 78.92±18.44 ng/ml) (P: ≤0.05). The study showed that the highest mean 
level of visfatin was found in pregnant women who have elevated level of glucose and HbA1c (5.75±3.81 
and 5.91±3.67 ng/ml) respectively, as compared with patients with normal level of glucose and HbA1c 
(4.61±2.99 and 3.95±2.12 ng/ml) respectively (P: ≤0.01). The study showed that the highest mean level 
of visfatin was found in pregnant women who have elevated level of glucose and HbA1c (148.9±25.7 
and 158.6±23.5 ng/ml) respectively, as compared with patients with normal level of glucose and HbA1c 
(111.5±14.6 and 105.1±15.7 ng/ml) respectively (P: ≤0.05). The study concluded that, there was a highly 
significant relation of visfatin and chemerin with gestational diabetes mellitus in pregnant women

Keyword: Gestational diabetes; Visfatin; Chemerin; HbA1c

Introduction 

Important alterations in maternal metabolism and 
increased insulin resistance coincide with the progressive 
accumulation of adiposity during the course of normal 
pregnancy. Insulin resistance shows an increase in the 
late second trimester to levels that are observed in type 
2 diabetes mellitus (T2DM) (1). Most pregnant women 
remain normoglycemic due to adequate beta-cell 
compensation for this higher insulin secretion. When the 
beta-cell compensation for insulin resistance and hepatic 
glucose production is inadequate, gestational diabetes 
mellitus (GDM) ultimately develops (2). Moreover, 
10% to 50% of GDM cases are reported to develop 
T2DM in the postpartum period (3). It is a major cause 
of morbidity and premature mortality from long-term 

complications such as cardiovascular disease, blindness, 
renal failure, amputations and stroke. The types of 
diabetes have been classified by the WHO(2). Type 1 
diabetes (previously referred to as insulin-dependent 
diabetes mellitus or IDDM) is due to absolute insulin 
deficiency and is usually an autoimmune disease leading 
to the destruction of the insulin-secreting beta cells in 
the pancreas. In some cases the cause of destruction 
of the beta cells is not known(3). Type 2 (previously 
known as non-insulin dependent diabetes mellitus or 
NIDDM) results from relative insulin deficiency that 
may be associated with varying degrees of insulin action 
defects known collectively as insulin resistance(4,5). 
In the Arab world, it had been estimated that 11-20% 
of population had D.M especially in oil producing 

DOI Number: 10.37506/ijfmt.v14i4.11971
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gulf countries(6).  It has mentioned that 10 % of Iraqi 
population had D.M. The first stage in type II diabetes is 
the condition called insulin resistance; although insulin 
can attach normally to receptors on liver and muscle 
cells, certain mechanisms prevent insulin from moving 
glucose into these cells where it can be used(7,8). Most 
type II diabetics produce variable, even normal or high, 
amounts of insulin, and in the beginning this amount 
is usually sufficient to overcome such resistance(1). 
Chemerin and visfatin are bioactive molecules that 
regulate numerous physiological functions such as 
energy equilibrium, insulin action, inflammatory 
response and vascular homeostasis(9). In addition to its 
immunomodulatory effects, chemerin was reported to be 
associated with components of the metabolic syndrome 
and the parameters of type II diabetes including body 
massindex (BMI), plasma triglyceride (TG) levels, and 
blood pressure. Chemerin was shown to modulate the 
expression of adipocyte genes involved in glucose and 
lipid homeostasis(10). So the aim of the study was to 
estimate the level of visfatin and chemerin in pregnant 
women with gestational diabetes . 

Material and Method 

A case-control study was carried out in Kirkuk 
city from March to July 2019. The number of pregnant 
women (with gestational diabetes) understudy were 50 
whose ages were between 17-42 years old. These patients 
attended to Kirkuk General Hospital to gynecology unit 

for pregnancy follow up. The control group who were 
matched to the pregnant women studied, included 30 
healthy non-pregnant women. 

Five ml of blood was collected by vein puncture 
using Vacutainer tubes from each patient enrolled in 
this study. Blood samples were placed into two sterile 
test tubes, in one of them 2.5 ml of blood was put in 
test tube containing anticoagulant EDTA and used for 
assessment of HbA1c test using (immunefluorescent, 
ichroma, Korea). The second part of sample was 2.5 ml 
was placed in plane tubes and centrifuged, the obtained 
sera were then aspirated and transferred into clean test 
tubes for estimation of blood glucose level (Biomerieux, 
France), visfatin and chemerin levels (Koma biotech, 
ELISA, USA).

 Statistical Analysis 

Computerized statistically analysis was performed 
using Mintab ver 18.0 statistic program. Comparison 
was carried out using Chi-square (X2) for determination 
of the P. value.

Findings

As shown in Table 1. There was no significant 
difference between studied cases and the control group 
regarding patient age and gestational age at sampling and 
parity (P>0.05) while there was a significant difference 
between studied cases and the control group regarding 
systolic and diastolic blood pressure (P <0.05).

Table 1: Clinical characteristics of studied women

Parameters (Mean±SD) Pregnant women Control group

No. 50 30

Maternal age (yeas) 32.5±4.2 32.2±6.2

Gestational age 33.4±7.5 35.4±6.6

Parity, median (Range) 2 (1–7) 2 (1–6) 

Mean 24 h SBP, mm Hg 128.7±11.5 * 110.8±7.4 

Mean 24 h DBP, mm Hg 83.5±6.9* 69.4±8.3 

Maximal SBP, mm Hg 167±24.1* 119.0±10.2

Maximal DBP, mm Hg 109.1±22.7* 74.7±13.3
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The study showed that the highest mean level of visfatin was found in pregnant women with gestational diabetes 
comparing with healthy control ( 14.6±3.11 v.s. 7.81±3.01ng/ml) (P: <0.01). 

Table 2: Levels of visfatin in pregnant women and the control group

Visfatin level
(ng/ml)

Pregnant women Control group P. value

Mean±SD 14.6±3.11 7.81±3.01 0.001

The study showed that the highest mean level of chemerin was found in pregnant women with gestational 
diabetes comparing with healthy control (78.92±18.44 v.s. 78.92±18.44 ng/ml) (P: ≤0.05), Table 3. 

Table 3: Levels of chemerin in pregnant women and the control group

Chemerin level
(ng/ml)

Pregnant women Control group P. value

Mean±SD 78.92±18.44 49.67±12.87 0.001

The study showed that the highest mean level of visfatin was found in pregnant women who have elevated level 
of glucose and HbA1c (5.75±3.81 and 5.91±3.67 ng/ml) respectively, as compared with patients with normal level 
of glucose and HbA1c (4.61±2.99 and 3.95±2.12 ng/ml) respectively (P: ≤0.01), Table 4 and 5. 

Table 4: Relation of visfatin with glucose level in pregnant women.

visfatin level
(ng/ml)

Blood glucose level

P. value

Normal Elevated 

No. 10 40

≤ 0.01Mean 4.61 5.75

SD 2.99 3.81

Table 5: Relation of chemerin with HbA1c level in pregnant women.

visfatin level
(ng/ml)

HbA1c level
P. value

Normal Elevated 

No. 15 25

≤ 0.01Mean 3.95 5.91

SD 2.12 3.67
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The study showed that the highest mean level of visfatin was found in pregnant women who have elevated level 
of glucose and HbA1c (148.9±25.7 and 158.6±23.5 ng/ml) respectively, as compared with patients with normal level 
of glucose and HbA1c (111.5±14.6 and 105.1±15.7 ng/ml) respectively (P: ≤0.05), Table 6 and 7. 

Table 6: Relation of chemerin with glucose level in pregnant women.

chemerin level
(ng/ml)

Blood glucose level
P. value

Normal Elevated 

No. 40 140

≤ 0.05Mean 111.5 148.9

SD 14.6 25.7

Table 7: Relation of chemerin with HbA1c level in pregnant women.

chemerin level
(ng/ml)

HbA1c level
P. value

Normal Elevated 

No. 55 125

≤ 0.05Mean 105.1 158.6

SD 15.7 23.5

Discussion

Various adipokines contribute to diabetogenic 
resistance to insulin, especially during the last half of 
pregnancy. This study mainly focused on potential 
alterations of specific adipokine concentrations 
(chemerin, RBP-4, and visfatin) in pregnant women 
with GDM. Here, we demonstrate that there were no 
significant differences in these adipokines between 
pregnant women with GDM and healthy pregnant women 
in the second trimester. However, the women with GDM 
were more likely to be overweight compared to matched 
healthy controls. Chemerin has been proposed to be 
an insulin-sensitizing adipokine; its secretion has been 
demonstrated to increase, presumably as a compensatory 
mechanism, in insulin-resistant subjects

 Berndt et al (11) found that there was a significant 
relation of visfatin and type 2 diabetic regardless of 
their obesity. Consistent with our findings, Haider et al 
(12) showed that the release of visfatin by adipocytes in 

response to hyperglycaemia is dependent on the duration 
and extent of glucose elevation and is inhibited by insulin 
administration. It has been demonstrated that insulin 
does not influence visfatin synthesis in adipocytes and 
there is no difference in serum visfatin between type 2 
diabetic subjects treated with insulin infusion or oral 
hypoglycaemic agents (12,13). Additionally, the influence 
of insulin sensitizing agents on serum visfatin level has 
not been confirmed yet (10). These findings suggest that 
fasting glucose levels, but not insulin resistance, may 
play a key role in the elevation of visfatin levels in 
newlydiagnosed type 2 pregnant women. Additionally, 
we showed that along with fasting glucose, triglycerides 
is also directly and independently associated with 
visfatin, which is consistent with previous findings (13). 
Esteghamati et al (14) found that Serum visfatin is highly 
associated with type 2 diabetes mellitus independent 
of insulin resistance and obesity. Result of Haddad et 
al (15)  revealed that the T2DM group has the highest 
serum levels of chemerin compared to the control 
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groups. Current evidence regarding the association 
of visfatin concentration with GDM is contradictory. 
Some studies demonstrated increased serum levels 
of visfatin in women with GDM (16,17), while others 
reported that visfatin concentrations were significantly 
lower in women with GDM (18,19). In a meta-analysis, 
Berezin et al (20) suggested that the use of visfatin may 
predict increasing of HbA1c level in DM patients. In 
this study, we found increased visfatin levels in T2DM 
patients, as reported in previous studies (21). Despite the 
high number of studies evaluating the role of adipokines 
in GDM in the existing literature, interpretation of the 
results is somewhat laborious for several reasons. First, 
the diagnostic criteria for GDM vary greatly. Second, 
the gestational age at the study times ranges from early 
first trimester to late third trimester. Third, diverse assay 
methods may also cause heterogenous results. Obesity 
is accompanied by altered secretion of adipokines 
from adipose tissue (22,23). Adipokine levels are usually 
higher in obese women. Although we demonstrated that 
pregnant women with GDM had higher BMI values than 
healthy pregnant women, there were no differences in the 
levels of the studied adipokines between the two groups. 
This may be due to the regulation of various adipokines 
by pregnancy or to insufficient matching of control and 
GDM patients for BMI.. Thirdly, visfatin-mediated 
NAD biosynthesis that regulates glucose-stimulated 
insulin secretion may explain increased levels of visfatin 
in T2DM patients as a compensatory mechanism 
for β-cell functioning. Finally, because of the pro-
inflammatory properties, these elevated levels could be 
attributed to the chronic low-grade inflammation present 
in T2DM.  Several researches examined the association 
between serum chemerin concentrations in patients 
with T2DM (23-25). However, it is controversial whether 
chemerin is related to T2DM in humans. It has been 
shown that chemerin in 3T3-L1 adipocytes improves 
insulin stimulated glucose uptake through the insulin 
signaling. This suggested that chemerin may regulate 
insulin sensitivity of adipose tissue (26), In that case with 
increase in chemerin concentration, the concentration of 
insulin should decline, but the experiment showed, FSI 
were positively correlated with serum chemerin.

Conclusions

There was a highly significant relation of visfatin 
and chemerin with gestational diabetes mellitus in 

pregnant women 
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Abstract
The current study aimed to evaluate the mechanism of reducing the effect of (RA) after it was induced in 
male white rat with a Complete Freund’s Adjuvant (CFA) at TNF-α level by treating Xerogel Nanoparticles 
and dexamethasone nanocompounded (Xerogel / Dexa) . The free Xerogel nanoparticle had a surface 
roughness coefficient of 0.327 nm and the total percentage of volumes was 90% less than 130 nm, and the 
results also indicated that induced rheumatoid arthritis causes Significant increase (p <0.05) in the mean 
concentration of neoplastic necrosis factor (TNF-α) in the blood serum of male white rats, as they reached 
a concentration level (10.68 ± 461.80) Pg / ml in the positive control group (G2) for six weeks of treatment 
compared with the negative control group G1)), as the concentration level in it reached (69.97±0.88) Pg / 
ml for the same period, and there was also a significant decrease (P <0.05) in the level of concentration of 
TNF-α among members of the G5 group treated with the Xerogel / Dexa nanoparticle, as this concentration 
reached (182.98 ± 6.99 ) Pg / ml compared to the positive control groups (G2) treated with the free Xerogel 
(G3) and the group treated with free Dexa (G4) for a six-week treatment period in these groups as these 
concentrations reached       (461.80± 10.68, 483.74± 3.59, 300.32± 4.03) Pg / ml, respectively.

Key Word: Xerogel nanocomposites, TNF-α, Dexamethaon

Introduction

Rheumatoid arthritis (RA) is one of the most 
common diseases in the world, with global data reporting 
that it distributed by more than 1% 1. It is an autoimmune 
disease and affects different joint parts of the body and 
parallel to the right and left sides, RA affects most often 
in the small joints of the hand as well as foot, knee, 
and ankle, and thus targets the synovial membrane 2,3 
. Research evidence has confirmed there are many 
biological, environmental, psychological, and personal 
factors with rheumatoid arthritis 4 There is also no cure 
for RA yet, but it can be lived a long and active life with 
rheumatoid arthritis, the treatments available at present 
are used to reduce the destructive inflammatory effect of 
the joint and prevent other complications of the disease 
as well as to maintain the flexibility and movement of the 
joint and thus reduce pain. Among the most important 

drugs used in the treatment of arthritis are NSAIDs and 
modified medicines 5. Nanotechnology is new approach 
for treatment RA 6. The pathological mechanisms were 
divided into three main stages, the first stage in which 
some cells are migrated to the tissue of the membrane 
Synovial membrane and this stage is characterized as 
non-qualitative and depends on various environmental 
factors related to rheumatoid arthritis (RA) in the late 
stages of untreated cases and in this type of infection in 
many cases ends full recovery in a short or long time or 
leads to chronic low-intensity inflammation responsible 
for the second stage of inflammation The tissue of the 
synovial membrane and cellular oscillation with the 
development of inflammation and its transmission 
to the tissue of the meniscus Synovial cartilage is 
similar to chronic rheumatoid arthritis (RA) but is a 
non-specific inflammation. The third stage includes 
stimulating immune proteins by cellular activation 

DOI Number: 10.37506/ijfmt.v14i4.11972
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and then developing and spreading the entire synovial 
membrane tissue inflammation and the destruction 
of joints. This stage causes the bone cartilage to be 
directly destroyed, all these manifestations represent the 
characteristic symptoms of RA 7, 8. The current study 
aimed to evaluate the mechanism of reducing the effect 
(RA) by nanoparticles (Xerogel ) after it was induced 
in male white rat with the material (CFA), through the 
following axes: 1.Preparation, diagnosis, and, study of 
some characteristics of the xerogel, which is made of 
zinc and silver.2. Induction of RA in rats .3. The oral 
experimentation of animals with the nanobot prepared 
Xerogel as a processing material.1. Download the 
treatment of Dexamethason Nanoboat Xerogel.2. Study 
the effect of xerogel nanocomposite after inducing 
arthritis TNF-α..

Methods

Design of the experiment : The male white rat was 
randomly distributed into five groups with animals per 
group and swallowed orally according to the weight of 
the rat’s body for six weeks and as follows: 1. Group 
G1: was daily dragged by a solution of vesicle salt and 
promised a negative control group.2.Group G2: Induced 
arthritis by injecting Complete Freund’s adjuvant-CFA 
(0.1) ml with the right foot as a positive control.3 . G3: 
Arthritis was induced and orally tested by Xerogel for 
14 days after. 4. G4: Arthritis induced and orally tested 
by dexamethasone for 14 days. 5.Group G5: Arthritis 
induced and orally tested by Xerogel/ dex for 14 days. 

Preparation of Xerogel nanocomposites: Dissolve 
29.7 g of ZnO (NO3) hydro-nitrate nitrate in 167 ml of 
ethanol.2. Add 2 ml of ethylene clay-cool to the solution 
(Solution #1).3.4.2 g of silver nitrate (AgNO3) in 100 ml 
of distilled water 4.(Solution #2).5. Prepare a solution 
containing 26 ml of distilled water plus 0.6 ml of HNO3 
(solution No. 3). 6. Add the ingredients of solution #3 
to solution #1 and shake well (Solution #4). 7. Add the 
components of solution 2 to solution #4.8. Add to the 
last solution 2g of PVP. 9. Heat the resulting solution 
at a degree of heat up to 120 °C to vaporize two- thirds 
of the above solution . 10. The mix was centrifuged and 
collected after its burned in the oven with a temperature 
of 400 °C. 11. keep the output until use. 9

Diagnosis of hybrid nanocomposite: The method 
used to diagnose hybrid nano -vehicles included the use 

of Atomic Force Microscope (AFM)

The induction of arthritis: RA induced by 
The Complete Freund Adjuvant (CFA) (CFA) 
(Biotechnology, Inc.).Canada Santa Cruz, according 
to the modus operandi 10. The development of 
inflammation performed by injecting 0.1 ml of Complete 
Freund Adjuvant ( which contains the heat-dead bacteria 
Mycobacterium tuberculosis) in the right foot of the 
rat’s soles. Both weights of animals and The size of the 
foot are taken before the injection and after 14 days of 
injection as well as after six weeks of treatment. And the 
increase in foot thickness and stiffness. Newly developed 
arthritis is progressed 10-45 days from the start of the 
injection process 11. The model for the development of 
arthritis by CFA has now proposed the development 
of this chronic infection, which is the characteristic of 
which is very similar to those resulting in the case of 
human rheumatoid arthritis 12,13

After starving the animals for 12 hours, they were 
weighed and drugged with ether, and blood samples 
collected 5 ml per animal directly from the heart in a 
cardiac puncture. Blood samples are putting in 5ml wine 
syringes in 8 weeks of the development of arthritis and 
after treatment, the free drug, free nanocomposites, and 
nano-compound drug, as well as for the negative and 
positive control group. The samples put in anticoagulant-
free tubes and centrifugation at a speed of 3000 rpm for 
10 minutes, the serum was divided into clean, sterile 
appandorf tubes and kept in freezing at -20 m in the 
laboratory freezer for measuring other functional criteria 
including tumor necrosis, cytokines, and immune 
proteins.

Result and Discussion

Diagnosis of xerogel free nanocompound by Atomic 
Force Microscopie (AFM);

Figure (1) of the Atomic Force Microscope (AFM) 
indicate that the xerogel free nanoparticles have a surface 
roughness coefficient of nm of 0.327, but for molecular 
size ratios of the compound equal to 10% of molecular 
sizes less than 50.00 nm, and 50% for molecular sizes 
less than 90.00 nm, the sizes, in general, were 90% less 
than 130.00 nm. 

c
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Figure (1) Atomic power microscope images of Xerogel free nanocomposite a/ 3D image, b/ 2D image, c/ 2D 
image showing all the details of the molecules:
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Table (1) Total rate of particle volumes of the Xerogel free nanocompound and the different ratios of those 
volumes

Effect of treatment BDexa is free and the free 
nanocompound charged with Dexa treatment in the 
concentration levels of tNF-α tumor necrosis factor

The results of the current study table (3-2) show 
that the induction of reproductive arthritis by CFA 
causes a moral increase (p<0.05) in the concentration 
of tnf-α in the blood serum of white rat males as they 
reached a concentration level of 10.05. 68 ±461.80) 
Pg/ml in positive control group (G2) for six weeks of 
treatment compared to g1 negative control group with 
a concentration level (0.88 ±69.97) pg/ml for the same 
period, this is consistentWith the findings of a study 14 
which attributed the reason for the high platelet count 
is due to the stimulation of the immune system against 
the invasion of pathogenic microorganisms and it is 
clear that the infiltration of single cells into the joints of 
mice induced by arthritis causes the secretion of tumor 
necrosis factor.

A similar study indicated 15 that opsonization is 
one of the most important determinants of the arrival 

and distribution of nanoparticles in the body of the 
organism and that the stimulation of the most common 
protein components to surround the nanoparticles and 
the formation of the protein halo are proteins of the 
complementary, albumin, and Lipoproteins, fibrinogen, 
the surfaces of nanoparticles with antigen markers make 
them vulnerable to attack by the Mononuclear phagocytic 
system &#40; MPS&#41; blood cells are exposed to 
certain nanoparticles that may produce cytokines, but 
the exact mechanisms of cytokine production are not 
yet known.Unlike traditional antigens lipoproteins 
polysaccharides, DNA, RNA and which stimulate 
cytokines after induction of TLRs, it is not known 
whether nanoparticles are identified by immune cells by 
immune cells SPECIFIC TLRs, or by other receptors.

The same table also shows a slight increase in tNF-α 
concentration rates in the G3 group treated with xerogel 
nanocomposite for six weeks of treatment with rates of 
3.59 ±483.74 pg/ml compared to a concentration rate in 
the Positive Control Group (G2). It was (10.68 ±461.80) 
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pg/ml, while this increase was moral (p<0.05) compared 
to the negative control group (G1) at (0.88 ±69.97) Pg/
ml.

The results of the current study were in agreement 
with the findings of(16) noting that nanoparticles that 
enter the body by The experimentation is subjected to 
complex reactions of blood cells and proteins and as 
soon as they enter the condensation of blood proteins on 
their surfaces and adsorption and proteins on the surfaces 
of nanoparticles equine corona (protein corona) these 
interactions determine the biological distribution and 
therapeutic effectiveness of nanoparticles and contribute 
to the type of immune resp

The results of the current study in Table (2) indicate 
that animals induced by rheumatoid arthritis and dexa 
therapy (G4) will have lower tnf-α concentrationrates 
(P<0.05) with a concentration rate of 4.03 ±300.32 pg/
ml compared to the positive control group (G2) and 
negative control (G2) for the treatment lukewarm rate 
of treatment, which is consistent with the rate of tetanus. 
With The 7 which indicated that the use of cortisone 
treatments including Dexamethasone has a significant 
role in inhibiting the production of tnf-α tumor necrosis 
through its effect on cyclooxygenase and cyclooxygenase 
enzymes. As a result, the production of TNF-α, which is 
mainly manufactured by pharyngeal cells during COX-
1 activity, inhibits the aggregation of these cells and 
produces quantities of this compound as well as reduces 
the production of tumor necrosis through synergistic 
action with other treatments such as Infliximab (IFX) by 
reducing the composition of Antibody production of this 
treatment antibody towards sifx (ATI).

The results of the table (3) show a moral decrease 
(P <0.05) in the concentration of TNF-α in members of 
the G5 group treated with the Xerogel/Dexa nanoboat, 
which amounted to 6.99 ±182.98 pg/ml compared With 
positive control totals (G2) and free compound therapy 
xerogel (G3) and the group treated with free Dexa 
treatment (G4) for a six-week treatment period in these 

compounds as these concentrations (10.68 ±461.80), 
3.59 ±483.74, 4.03 ±300.32) PG/ml respectively.

The results of the study showed an agreement with 
the study conducted by 17 which indicated that the 
preparation of a nanocompound of chitosan gel and non-
ioncompound (niosomal) pregnant for the treatment of 
arthritis cortzoni /niosomal) and testing Its effectiveness 
on healthy volunteers in the treatment of localized 
psoriasis has shown a low level of tnf and no sensitization 
or irritation compared to the use of niosomal alone and 
free treatment.The results of the current study were in 
agreement with the findings of 18 which indicated that 
the load of MTX treatment on the nanoboat Theranostic 
gold (Au) half-shell NPs or Polysialic acid (PSA)-
trimethyl chitosan (TMC) NPs (xerogel) stimulates 
the formation of antibodies to the direction of specific 
receptors of the pharyngeal cells CD46, and that the 
load of MTX therapy is much more effective than free 
treatment in inhibiting the production of TNF-α tumor 
necrosis factor and eliminating the progress of arthritis 
significantly in experimental animals.

The results of the current study coincided with the 
findings of 19, which confirmed that the effectiveness 
of Hydrogel nano -compounds and their consideration 
as smart therapeutic carriers for arthritis treatments to 
targeted biological sites due to their absorption capacity 
and high control over the release of treatment in areas 
Inflammation which protects the joint from the action of 
inflammatory factors and tumor necrosis factor TNF-α 
due to several factors, compatibility High because it 
contains large amounts of water help to accept it from 
natural tissues and this reduces the immune response 
trend, the ease of cracking it by the body making it 
vulnerable to the extrusion devices and thereby reducing 
its toxicity, as well as its ability to carry and maintain 
treatments until they reach the target tissues, and also the 
ability to escape from the ventricle retina and reach the 
target tissue and organize the liberalization of treatment 
in them.
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Table (3): TNF.& pg/ml cytokine concentrations before and after b treatmentDexa Free and Xerogel Free 
Nanoboat and Loaded With Xerogel/Dexa Treatment

TreatmentAverage concentration ±TNF.& Standard Line (pg/ml)

Nagtive control(G1)0.88 ± 69.97   a

Positive control
(G2)

10.68 ± 461.80  b 

 (G3)
 Xerogel

3.59 ± 483.74   b 

Dexa
 (G4)

4.03 ± 300.32  c

Xerogel /Dexa
 (G5)

6.99 ± 182.98  d
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Abstract
The aim of the study was to evaluate some of the essential oils of the candida albicans yeast causing 
candidaiasis in children referred to the women hospital and children. The study included 108 oral swabs 
from infants with candidiasis ,all samples were diagnosed by diagnostic methods and after initial isolation 
of candida albicans 37.5% followed by species C.tropicalis 30% ,C.parapsilosis 12.38% as for C.krusei 
and C.glabrata they were 9.4% .the results of the agar well diffusion method showed that the nigella sativa 
oil was the most inhibited followed by cinnamon oil ,while garlic oil was the least inhibited compared with 
the nystatin.

Key words: Candida albicans, Nigella sativa oil ,Cinnamon oil,Garlic oil, Nystatin 

Introduction

 Oral disease is one of the most common 
opportunistic fungal diseases ,especially in the case of 
people with immunocompromised individuals ,candida 
albicans is one of the most common types of candida 
and has a very high to cause diseases and injuries to the 
oral cavity 1,at present other species have been identified 
as the main causes oral thrush after candida albicans 
such as C.tropicalis ,C.parapsilosis,C.krusei 2. Aromatic 
oils and spices extracted from plants are also highly 
effective as microbial antiperspirants and are extracted 
from either steam, water ,or organic solvents , and can 
be extracted by cold pressing .the antimicrobial reaction 
to microbes is that it destroys many enzymatic systems 
of microorganism 3. 

Materials & Methods 

Collection of samples 

108 oral swabs were collected from children who 
visited the women hospital and children’s educations  
through sterile cotton swabs and then transferred to the 
laboratory for development, diagnosis and testing.

Isolation

Samples were streaked on the sabouraud dextrose 
agar and incubated at 37 ºC for 24 hour . 

Diagnosis of candida 

Phenotypic diagnosis  

Special tested were conducted on the isolation of the 
genus candida according to what he described 4-8  which 
included:

a. Growth on Sabouraud dextrose agar

Cultured of the samples on the sabouraud dextrose 
agar according to method (Ellis et al ., 2007).

b. Growth on chrom agar candida

The samples were streaked on chrom agar candida 
and incubated at 37 ºC for 24- 48 hour. The color of 
isolation that has grown on this medium is observed .use 
this test to confirm the diagnosis of Candida.  

c. Detection of presence of the Capsule

The presence of the capsule was discovered by using 
India ink in addition to a drop of India ink according to 
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the method 5.

d. Growth at 37 ºC

The SDA medium was inoculated with yeast tested 
and incubated at 37 ºC and observed daily growth for 2 
weeks according to method 5.

Biochemical tests

a. Sugars fermentation test : Perform this test 
according to a method 9 .

b. Sugars assimilation test : in this test method 
adopted.

Virulent Factors 

a. Germ formation : Perform this test according 
to a method (Ellis , 1994)

b. Chlamydospores formation :Perform this test 
according to a method (kangogo et al.,2011) .

c. Cycloheximide sensitivity: Perform this test 
according to a method (Ellis , 1994).

d. Growth at 45 ºC: Perform this test according to 
a method 10.

e. Urase test: This test was conducted to 
investigate the ability of yeasts to produce urease 
enzyme and depending on the method (Fadhy and Ajello 
,1977).

f. Lipolytic activity: Perform this test according 

to a method 11.

g. Phospholipase production: Perform this test 
according to a method 12. 

Test the efficacy of some types of Pakistan oil on 
candida albicans yeast on the SDA medium compared 
to the nystatin antibiotic

This test was carried out to determine the biologic 
effect of the oils used in the study using the method of 
agar well diffusion method contained in 13.

Statistical analysis

The data were statistically analyzed at a significant 
level of 0.05 and using the ANOVA table to confirm 
that there were significant differences between the tested 
parameters Al-rawyi (2000).   

Results and Discussion

Isolation and Diagnosis

Five types of candida were isolated based on culture 
,microscopic ,biochemical and virulence factors and 
these species are Candida albicans by 37.55% followed 
by species C.tropicalis 30% C.parapsilosis 12.38% as 
for C.krusei and C. .glabrata they were 9.4%. these 
results are consistent with Hussein, (2011) ,who isolated 
five types of candida species from the oral cavity the type  
candida albicans came in the foreforent followed by the 
following species C. tropicalis ,           C. parapsilosis, 
C. krusei, C. rugosa..

Table (1) Percentage of isolated species

Percentage         Isolates species   Number

37.5%Candida albicans1

30%C. tropicalis2

12.38%C. parapsilosis3

9.4%C. krusi4

9.4C. glabrata5

10.015LSD(0.05)
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Phenotypic diagnosis

 The results showed that all isolated species were grown on the SDA at a temperature of 37 C in white colonies 
circular and these results were consistent with( Ellis et al ., 2007)

Microscopic examination

The results of the microscopic examination showed 
that Candida yeast was positive for G+ stain and negative 
for the dye in India ink (negative to test composition of 
the capsule) these results were consistent with 14. 

Growth on Chrom agar candida medium

   Results showed the grown of C .albicans on the 
Chrom agar candida medium as it appeared green color 
and these results agree with Rajaa et al.,(2015) 15. 

Biochemical tests

Sugar fermentation test

    The results of the sugary fermentation test showed 
that the Candida albicans type has the ability to ferment 
the sugars of glucose ,maltose, glactose but lactose 
and sucrose sugar cannot ferment. these results agree 
with Ellis et al .;( 2007) which showed that the species 
C.albicans have a high efficiency in the representation 
of sugars, which shows that one of the reasons for the 
frequent isolation of tissues infected with candidosis, 
these results are consistent with Rajaa et al.; (2015) 15, 
as they found that C.albicans has the ability to ferment 

sugars :glucose, maltose, gelatos but lactose and sucrose 
sugar cannot ferment.

Table (2) Sugar fermentation test at 37 ºC

C. albicansUsed sugarsNumber

+Glucose1

+Maltose2

+Glactose3

-Lactose4

-Sucrose5

 

+ sugar fermented , - Cannot fermented

Sugars assimilation test

Cultured isolates species of Candida albicans on the 
SDA medium and the saturated sugars were added from 
the following sugars: Glucose , Maltose , Galctose , 
Lactose Sucrose, as in table (3) as all isolates of Candida 
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albicans assimilate all sugar except lactose sugar, these 
results are consistent with AL-Edamy,(2012) 16 .which is 
a very important cause of the repeated isolation of tissue 
infected with candidiasis (Ellis et al .;2007)

Table (3) Sugars assimilation test

C. albicansUsed sugarsNumber

+Glucose1

+Maltose2

+Glactose3

-Lactose4

+Sucrose5

+ positive -negative

Virulence Factors

Germ tube formation

   The results of the study showed that all isolates 
belonging to species C. albicans had formed the germ 
tube when incubated for 2-3 hours in serum blood 
at 37 ºC , these results are consistent with Boon et al 
.,(2013) which showed that the species of C.albicans has 
the ability to form a germ tube and the presence of the 
catalyst(serum) is formed around the yeast cell and that 
the germ tube plays an important role in the process of 
penetrating the layer of epithelial cell of the body and 
tissues and access to the blood stream as well as thought 
necessary to feed the yeast 17. 

Chlamydia spores Formation

   The results of the study showed that all the isolates 
of the type C.albicans had formed the Chlamydia 
spores when cultured in the Corn meal agar medium 
and incubated at 25 ºC for 24 hours .these results agree 
with 18 ,whose results showed that the type C.albicans 
has the ability to form Chlamydia spores on the Corn 
meal agar medium, the Chlamydia spores are round with 
thick walls at the end of hypha which may be single or 
clustered when cultured on the CMA medium as a result 
of starving the yeast for lack of food sources where they 
are formed when the conditions are not appropriate to 

them .this medium is described as starving for yeast.

Resistance to Cycloheximide 

   The results of the study showed that isolates of 
the species C.albicans had resistant to cycloheximide 
as it growth on the SDA medium added 0.5 g/ l of 
the cycloheximide .these results are consistent with 
Hussein, 2011 and al- Ubaidy.,2012; Takaku et al. 2004 
.the results of their study showed that species C.albicans 
only was resistant to the cycloheximide and gave a 
positive results for this test .

Growth at 45 ºC

   C. albicans was cultured on the SDA and incubated 
at 45 ºC .the growth was monitored daily for 10 days 
.the results showed that C.albicans had the ability to 
grow at this level. these results are consistent with AL-
Obeidi,(2012) which showed that the C.albicans species 
managed to grow at   45 ºC while the rest of the species 
C. tropicalis , C. krusei , C. glabrata could not .

Urease Enzyme Production

   Results of the growth of C.albicans on the agar 
urea showed that C. albicans did not have the ability to 
produce the urease enzyme .these results came consistent 
with Jasim and Nasir ,(2013) which showed that the 
result C. albican C. parapsilosis , C. Tropicalis were 
unable to produce urease under the same conditions.

Lipase Enzyme Production

   The results of the study showed that the species 
C. albicans has the ability to produce the Lipase and 
these results were consistent with Hussein ,(2011) 
whose results showed that the species C. parapsilosis 
, C. tropicalis , C. albicans have the ability to produce 
lipase. 

Phospholipase Enzyme Production

   The results of the study showed that the species C. 
albicans has the ability to produce the Posoholipase ,this 
explains the ability of the species to cause the disease 
more than of the species and these results are consistent 
with (Hussein, 2011). 
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Table (3) Virulence Factors of Candida albicans

C. albicansVirulence factorsNumber

+Germ tube1

+Chlamydospores2

+Resistance to 
cyclohximide3

+Growth at 45C4

+Lipase5

+Posoholipase6

-Urease7

 + positive , -negative

Test the effect of some types of Pakistan oil on 
Candida albicans yeast compared to the nystatin 
antibiotic. 

  The results showed that C.albicans was sensitive 
to the oil used in the study .the nigella sativa oil was one 
of the most influential oils on the growth of C.albicans 
yeast it also showed its superiority over the antibiotic 
nystatin used as a control agent with the rate of inhibition 
zoon diameter 31mm, these results are consistent with 
Khuder,(2012) finding that nigella sativa oil have a 
good antibacterial activity on all bacterial types used in 
study, the inhibition effect of the nigella sativa oil  due 
to chemical compounds Thymol , Thymohydroquinone, 
Thymoquinone in the essential oils of the nigella sativa 
oil which according to previous studies ,showed its 
antimicrobial effect. Salman et al.,(2008), a while the 
comparison treatment (nystatin) 30mm,cinnamon oil was 
the average diameter of the inhibition zoon 22mm ,these 
results are consistent with Abdullaha,(2013) finding that 
cinnamon oil has an active role in inhibiting the growth 
of certain bacterial isolates causing diarrhea ,which were 
better than antibiotics used as a control groups. as for 
garlic oil was the least effect on the growth of yeast 
under study as showed in the table the rate of inhibition 
zoon diameter 15mm. 

Table (4) effect of some types of Pakistan oil on 
Candida albicans yeast compared to the nystatin 
antibiotic

 Inhibition zone 
diameter(mm)  

Oils
(Concentration) 

100%
 Number   

31nigella sativa oil1

22Cinnamon oil2

15Garlic oil3

30Nystatin4

4.016LSD(0.05)
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ABSTRACT

The guided discovery method is one of the teaching methods that work to engage the student in the discovery 
process, and the essence of this method is the special relationship that arises between the teacher and the 
student through which leads the successive questions that the teacher directs to reach the answers that the 
student performs that correspond to these questions, if every question the teacher directs leads to one correct 
response that the student will discover, and if the accumulation of this process occurs. the researchers used the 
statistical bag (SPSS) through which the statistical methods were used, the most important of which were: (t) 
test for the interlinked samples and the L.S .D test and through the results reached the researchers concluded 
a set of conclusions, the most important of which : The use of the two methods of directed discovery and 
programmed education and the method followed by the teacher have a positive effect in teaching some basic 
skills in football, as well as the method of directed discovery over the style of programmed education and 
the method followed by the teacher in teaching some of the skills under discussion.

Keywords: Stylistic Discovery Directed, Programmed Education, skills 

Introduction 

Physical education is a science like the rest of the 
sciences that use the methods and methods reached by 
scientists and researchers 1 in a way that is appropriate 
for the nature and conditions of each society and this 
has contributed to raising the level of this science and 
developing 2 it through the use of various methods and 
methods in teaching physical education material that 
is consistent with students’ inclinations and desires It 
reaches a level of mastery and a high level of efficiency 
and effectiveness, and it takes the work of the team as 
an input “for progress within the framework of society’s 
values, traditions and customs with the aim of preparing 
and raising the emerging generation of good citizenship.” 
In order for the physical education lesson to go in the 
right way, teaching methods must be used that take into 
account the individual differences between students 
and discover the student’s cognitive level so that he 
can achieve his maximum to better accommodate the 
education requirements, and among these methods is my 
method (directed discovery and programmed education), 

and is considered a method 3 Directed discovery is one 
of the teaching methods that engage the student in the 
process of discovery. The essence of this method is the 
special relationship that arises between the teacher and 
the student through which leads the successive questions 
that the teacher directs to reach the answers that the 
student performs that correspond to these questions. 

Methodology 

The research community consisted of fifth 
preparatory students (Nahr Al Furat Secondary School 
- Dhi Qar Governorate) for the academic year (2019-
2020), and the number is (102) students, distributed 
among 4 groups (A, B, C, D), whose ages range from 
(16-17 years). As for the research sample, three groups 
were chosen from among four groups depending on the 
random method (lottery), as the number of the sample 
reached (36) students with a percentage of (35,29), 
where they were divided into three groups for each 
group It is made up of (12) students who are students 
who are not practicing the game, knowing that the 
sample is homogeneous because all members of the 
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sample are male and have one age group, as students 
who have failed and practitioners of the game of football 
are excluded, and the research sample was represented 
by three groups. The basic football is under discussion 
using the method followed by the teacher of the subject 
and the number (12) students from Division (C). The 
first experimental group: where students learn the skills 
using the targeted discovery method and the number 
(12) students from the Division (A). As students learn 

skills using the programmed teaching method, which is 
(12) students The groups of (D). As for Division (B), the 
researcher conducted the exploratory experiment, and 
they numbered (12) students. In order for the sample 
to be equivalent, the researcher used the analysis of 
variance (F) to find the significance of the differences 
between the groups in the skill (handling, suppression 
and rolling) in football. 

Table 1. Equivalence of the three groups shows age, length, mass and some basic skills under consideration

Statistical  
treatments

       
 Variables

measuring 
unit

Source
variance

Sum of 
squares

Degree of 
freedom

Average 
squares

Values (F)
Calculated

level  
indication 

*

Statistical 
significance

Age Month
Between groups
Within groups

3.475
5o7.300

2
32

1.158
14.092

0.082
0.969 Not significant

Length Cm
Between groups
Within groups

55.275
1772.5

2
32

18.425
49.236 0.374

0.772
Not significant

Mass Kg
Between groups
Within groups

96.600
1509

2
32

32.200
41.917

0.768
0.519 Not significant

Handling Degree
Between groups
Within groups

4.200
298.200

2
32

1.400
8.283 0.169 0.917

Not significant

Quenching Degree
Between groups
Within groups

1.100
130.000

2
32

0.367
3.611 0.959 0.102 Not significant

Rolling a second
Between groups
Within groups

2.053
231.630

2
32

0.684
6.434 0.956 0.106 Not significant

 Morale at the level of significance <(0,05) and in front of two degrees of freedom (2-32).

It is clear from Table (1) that the calculated value of 
(F) for all research variables is at a level of significance 
greater than (0.05), which indicates that there are no 
significant differences and this indicates the equivalence 
of the three research groups in all search variables.

Registration: The player is given (5) successive 
attempts.

Calculates the number of scores the player has 
earned from the five attempts.



Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4     2543

The highest score a player receives is 30 points.

General directions:

- The attempt is a failure if the ball falls outside the 
circles.

- In the event the ball falls on the circle line, the next 
degree is given according to the sequence of circles (5,3, 
1) degrees.

The second test: the rolling test of the ball between 
five characters. The distance between one person and 
another 2 m back and forth (Hussam Saeed Al-Momen: 
2000): -

Purpose of the test: To measure the rolling skill test.

The tools used: legal football, tape measure, 
spinners, and funnel (5).

Performance description: The laboratory stands 
with the ball behind the starting line, and upon hearing 
the beep, the laboratory rolls the ball between the cones 
placed and returns to the starting line.

Conditions of performance:

1- The laboratory can start by passing the first funnel 
from left or right side.

2- The movement of the laboratory should not be 
stopped during the test.

3-If the ball is out of the control of the laboratory, an 
attempt is not counted.

Registration method:

The laboratory is given two consecutive attempts, 
and the result of the best attempt is taken.

The third test: The test of stopping (suppressing) the 
movement of the ball from a distance of (6) m within a 
square (2) m ( Bath Abdul-Muttalib: 2011):

The goal of the test: to measure the accuracy of 
stopping the ball the coach is throwing.

The tools used: (5) footballs, a specific area for the 
test (2 x 2 m) .

Method of performance: The tester stands behind 
the line of the specified test area and the trainer stands 

with the ball on the opposite side and a distance of (6 
m) from the specified test area, and after giving the 
starting signal the trainer throws the ball (a high ball) 
for the tester advancing from the starting line into the 
test area trying to stop the ball is in any part of the body, 
except for the arms, and then back to the starting and 
starting lines again and so the laboratory repeats the five 
attempts in a row.

The main experience:

Time and sections of the educational unit:

     The educational units were divided into (9) weeks 
and by two educational units per week for each unit (45) 
minutes, as the number of educational units for each 
group reached (18) educational units for each method, 
(6) units to teach each of the skills under discussion 
(handling, damping, rolling) .These methods are applied 
to the main section only, and its duration (22 minutes), 
and includes the educational aspect and its duration (10 
minutes) in which the skill is explained to students, and 
questions are asked in the method of directed discovery 
and the programmed learning style on the applied side, 
and in this section from the lesson, students start applying 
the skill performance according to their answers to the 
questions of the method, and the teacher participates in 
giving the students feedback during the performance and 
after the performance, the errors are corrected, and thus 
the time of the educational units reached (810) minutes 
for each method.

Main experiment procedures:

  Before starting applying the main experiment, the 
researchers conducted two educational units for students 
in football for each method on (16/17/18/10/2019), the 
purpose of which is to give prior learning to the research 
sample, as well as to the subject teacher to clarify the 
method of applying the educational program to teach 
some basic skills of football under research By the method 
of directed discovery and programmed education, the 
control group used the method followed by the teacher, 
where the research groups were given the educational 
subject to be learned within the curriculum decided by 
the Ministry of Education. The two researchers prepared 
a set of questions using the method of discovery directed 
in each skill. These questions include a question about the 
skill to be learned; This means that the set of questions 
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with their answers will be the correct technique for the 
skill, as well as the researcher with the programmed 
learning method prepared a programmed booklet and 
CD-ROMs detailing the skills of (handling, quenching 
and rolling). The first experimental group learned the 
guided discovery method, and it was implemented in 
the main section, as the teacher begins explaining the 
skill in the educational aspect and displaying it from 
the teacher, and after that a set of exercises is applied 
that help students to learn the skill in the applied side, 
as the teacher poses questions intended for students in 
the discovery method The instructor and the students 
answer the questions individually, and everyone 
participates in answering and discussing the answer, and 
the teacher participates in giving feedback to students 
while answering the questions. After completing the 
questions, the students apply the exercises designed 
for the skill according to their answers to the questions, 
while the second experimental group learned in a manner 
Programmed learning is implemented on the main section 
after reviewing the programmed booklet and CD-ROMs 
distributed by the teacher to learners, as well as videos 
sent to students on social networking sites (Messenger 
and What Sapp), by making groups on these sites, and 
the teacher participates in giving nutrition reviewer. As 
for the control group (the teacher’s method), this group 
learned the traditional method used in their learning 
of skill, and was implemented on the main section, as 
the teacher explains the skill in the educational aspect, 
and displays it to students, while in the applied part, the 
teacher gives the same exercises to the two experimental 
groups, but in the followed method that helps students 
on learning the skill.

Applying the main experiment:

The first experimental unit was applied to the 
first experimental group in the direction of discovery 
directed on (Tuesday) (22/10/2019). As for the second 
experimental group in the programmed teaching method, 
the first educational unit was applied on (Wednesday) on 
(23/10/2019) and on the square Secondary of Nahr Al-
Furat, and the researcher supervised the main section of 
the units for the research sample. As for the application 

of the methods, the subject teacher did this and the last 
educational unit was on (Wednesday)18/12/2019 for 
the first experimental group with a targeted discovery 
method, while the second experimental group With the 
programmed learning method, it was the last unit of 
education on (Thursday) (19/12/2019).

Post-test:

The two researchers conducted the dimensional tests 
of the research sample on (Tuesday) on (24/12/2019) 
for the first experimental group in the direction of the 
targeted discovery, and at exactly (9 am), the second 
experimental group with a method of programmed 
education was on (Wednesday) on (25 / 12 /2019) at 
exactly (9 am), and the total set in the style of the teacher 
was on (Thursday) (26/12/2019) on the playground for 
the high school of the Naher Alforat, and the researcher 
followed the conditions and method of the tribal tests 
themselves.

Statistical Methods: Using the Statistical Program 
(SPSS) :

    1-Percentage. 

    2- Arithmetic mean.

    3-Standard deviation.

    4- T-Test Law for Linked Samples.

    5- F-Test Contrast Analysis Act. 

    6- L.S.D. test. 

3- Presenting, analyzing and discussing the results.

3-1 Present and analyze the results of the basic skills 
tests under discussion in the tribal and post football with 
the three research groups.

In order for the two researchers to be able to identify 
the difference in the results of the pre and posttests of 
the individuals of the three groups in skills (rolling - 
handling - suppression) the researcher used the test (t) 
for the interlinked samples as shown in the tables below. 
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 Table 2. Shows the significance of the differences between the pre and post measurement in basic skills tests 
football for the first experimental group (directed discovery method)

Statistical  
treatments

       
 Variables

measuring 
unit

Tribal tests Post-test

Value (t)
Calculated

Significance 
level

Statistical 
significance

s (± p) S (± p)

Handling Degree 10.7 2.907 6.24 3.062 20.619 0.000 Moral

Quenching Degree 3.6 2.065 7.8 1.751 6.034 0.000 Moral

Rolling a second 16.894 2.102 12.670 1.033 5.805 0.000 Moral

* Morale at the level of significance <(0,05) and in front of the degree of freedom (11).

Table (2) shows the arithmetic mean, standard deviations, and the calculated value (t) between the results of pre 
and posttests in some basic football skills (handling, suppression, rolling) for the first experimental group (directed 
discovery method), as the results shown in the table showed that the value of a level The calculated significance in 
all skill tests was (0,000) 

 Table 3. Shows the significance of the differences between pre and post measurement in basic skills tests 
football for the second experimental group (programmed teaching method)

Statistical  
treatments

       
 Variables

measuring 
unit

Tribal tests Post-test
Value (t)

Calculated
Significance 

level
Statistical 

significance
s (± p) S (± p)

Handling Degree 11.1 2.643 18.8 2.44 11.258 0.000 Moral

Quenching Degree 3.2 1.398 5.2 1.932 2.739 0.023 Moral

Rolling a second 17.512 2.593 15.51 1.389 3.025 0.014 Moral

* Moral at the level of significance <(0,05) and in front of the degree of freedom (11).

Table (3) shows the arithmetic mean, standard deviations, and the calculated value (t) between the results of 
pre and posttests in some basic football skills (handling, suppression, rolling) for the second experimental group 
(programmed learning style), as the results presented in the table showed that the value of a level The calculated 
significance for all skill tests was between (0,000 - 0.024).
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Table 4. Shows the significance of the differences between pre and post measurement in basic skills football 
tests for the control group (teacher style)

Statistical  
treatments

       
 Variables

measuring 
unit

Tribal tests Post-test

Value (t)
Calculated

Significance 
level

Statistical 
significance

s (± p) S (± p)

Handling Degree 10.8 2.820 19.6 2.716 7.223 0.000 Moral

Quenching Degree 3.4 1.646 5.4 1.349 3 0.015 Moral

Rolling a second 17.069 2.334 14.94 1.614 2.709 0.024 Moral

* Moral at the level of significance <(0,05) and in front of the degree of freedom (11).

Table (4) shows the arithmetic mean, standard 
deviations, and the calculated value (t) between the 
results of pre and posttests in some basic football skills 
(handling, suppression, rolling) of the control group 
(teacher style), as the results shown in the table showed 
that the value of the calculated significance level In all 
skill tests, it ranged between (0,000 - 0.023), which 
is less than the value of the significance level (0.05), 
which indicates the presence of statistically significant 
differences between the pre and posttests in favor of the 
post test. 

Discussing the results of the basic skills tests under 
discussion in the tribal and dimensional football of the 
three research groups.

Through the presentation and analysis of the 
results of the pre and post tests for basic skills tests in 
football under discussion in tables (2, 3, 4) and for the 
three groups, it became clear that there are significant 
differences between the pre and posttests in favor of 
the post tests and for all basic skills in football under 
research for all the methods used (discovery oriented 
and programmed learning and teacher’s style), and the 
researchers attribute that to the effect of the educational 
curriculum that the researcher used. “The goal that all 

educational curricula seek by applying their educational 
units is to improve and improve the level of performance 
and provide the student with a set of skill capabilities 
that enables him to achieve a good level of skill 
performance.” What you want to learn “(Hussein Hadi 
Attia: 2004). As the wave discovery method is one of 
the most important methods that work to enhance the 
relationship between the student and the teacher, as well 
as taking into account the individual differences between 
students, which creates an atmosphere of enthusiasm and 
impulsivity towards learning, “where it is important that 
individuals are motivated to learn the motor tasks in order 
to obtain the maximum learning 6-10, giving the student a 
role in decision-making as well as giving the student the 
freedom to arrive at discovering the skilled performance 
by himself and that by applying what he himself 
discovered practically in thinking about performance, 
as well as the quality of questions posed to the student 
by the teacher has an effective role in the excitement 
The student and extracting his stock of capabilities and 
directing them in a correct way. In addition to the large 
amount of feedback that the student gets by this method 
even if it is a self-feedback or provided by the teacher, 
it is sufficient to correct the student’s motor responses 
and adjust them “and that the feedback appears as the 
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variable The strongest and controlling the learner’s 
performance 2, and it has become clear that there will 
be no performance improvement without feedback, and 
that feedback increases the performance improvement in 
the initial learning stages Yarp Khyon (2002) Since the 
application of the targeted discovery method enhances 
the student’s performance by giving the student the 
freedom to move according to his desire, because the 

technical performance is discovered by him through 
his answers to the questions posed about the skill to be 
learned, from the above 4, the targeted discovery method 
has a positive and effective role in Learning the basic 
skills of football under research. The same table also 
shows that there are differences between the results 
of the pre- and post-test for the basic skills of football 
under research for the programmatic education and for 
the benefit of the post-test. 

Table 5. It shows the results of the analysis of variance analysis (F) in the dimensional tests among the four 
research groups in the basic skills of football under study

Statistical  
treatments

       
 Variables

measuring 
unit

Source
variance

Sum of 
squares

Degree of 
freedom

Average 
squares

Value (F)
Calculated

Level
indication

Type
indication

Handling Degree
Between groups
Within groups

210.27
266.5

2
32

70.092
7.403

9.468
0.000 moral

Quenching Degree
Between groups
Within groups

47.5
95.6

2
32

15.833
2.656

5.962
0.002 moral

Rolling a second
Between groups
Within groups

48.059
55.339

2
32

16.020
1.537

10.421 0.000
moral

* Morale at the level of significance <(0,05) and in front of two degrees of freedom (2 - 33).

Table (5) shows the results of the analysis of 
variance analysis (F) between and within the groups in 
the basic skills of football under discussion, and there 
was a significant difference between the three groups in 
the basic skills tests under discussion, all because the 
level of significance in them is less than (0,05), The 
researcher used the ( L.S.D) law to determine the three 
best groups. 

Conclusions

1- The use of the guided discovery method, the 
programmed teaching method, and the method followed 
by the teacher, was important in teaching some basic 
football skills.

2- The guided discovery method was superior to the 
programmed teaching method and the method used by 
the teacher in teaching some basic skills of football.

3-The excitement and excitement of using these 
methods increased the motivation of students to learn, 
which facilitated the performance process.

4-Although there was education in some basic skills 
in football using the programmed teaching method, it 
was less effective than other methods. 
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Abstract

The world has witnessed in recent decades  rapid developments, Including all areas of life, Prompting the 
nations to strive to keep abreast of these developments and build their societies, and became human is the 
main objective of those developments. Through the overlap of a variety of factors, including the method 
chosen in the process of teaching and the specific way of teaching, and the characteristics of individuals 2 of 
cognitive methods, which vary from individual to other, as a result of individual differences identified, and 
took a lot of changes and development These developments were the result of the technological development 
that covered all fields of life, scientific and practical in general and in particular 3 the sports field. Mind 
mapping technology has an impact on football scoring skills for first-stage students. Taking notes using 
concepts mapping technology helped the members of the expericoncepts group to plan their ideas fully. The 
technology used in the current research (concepts maps) has contributed to the development of the dynamic 
program of the members of the expericoncepts group, through the processes of remembering, retaining and 
reviewing concepts mapping. 

Keywords: Pretest score, critical thinking, concepts maps, Skill scoring 

Introduction

The learning process in this field is characterized by 
different characteristics from the other fields. Because 
of the privacy of the lesson itself, and this difference has 
increased the responsibility of the teacher of physical 
education, as he is the primary responsible for producing 
a practical lesson successful, and according to the latest 
foundations and mechanisms developed, and on this 
basis must be the teacher to be efficient and successful 
and 4 able to keep pace with this development, must To be 
constantly updated on the latest strategies and methods 
and means, such as modern concepts maps, which if 
used correctly in the lesson of physical education to give 
very large results at the level of education.

   The use of means by appropriate teaching methods 
is very important to facilitate the process of teaching 
and learning at the same time, it brings the idea to the 
learner on the one hand, and makes it able to absorb the 
educational material on the other hand, it facilitates the 
work of the teacher in terms of shortening the effort and 
time required to deliver the information easily and in the 
shortest possible 5 time through the means of education, 
especially if it works to occupy the mind and the thinking 
of the learner, the matter that occupies the interest of 
most teachers of physical education at the moment 
is how to employ the right information in the mind of 
the learner by choosing the most appropriate strategies 
and methods to facilitate the learning process, and the 
result obviously difference between individuals due to 
individual differences, there is no particular method or 

DOI Number: 10.37506/ijfmt.v14i4.11976
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one particular way benefit everyone to get them to one 
level of learning. where the football game is one of the 
group games that have attracted the attention of many 
of the amateur and has become the leading in terms of 
deployment in many countries of the world, as this game 
depends on the basic skills as a base on which to base it, 
and to progress in this game must master all skills, This 
is the first step towards achieving a high level of learning 
7 Based on all of the above, the importance of the current 
research in the attempt to use (concepts maps), which 
is one of the most important educational means that 
work to receipt some information and ideas of skill 
after the formulation of concepts map to the learner as 
an interesting way to work and the importance of their 
impact in learning Skill scoring football for students.

   Hence it will researcher will Kicks off on a serious 
and new applied scientific experiment in this field to 
learn about the effect of using concepts maps in learning 
the Skill scoring football for students. 

Methodology

The researchers used the expericoncepts approach 
and the design of the control and expericoncepts groups 
to suit the nature of the problem to be solved “The 
expericoncepts method is the closest method of research 
to solve problems in the scientific way is an attempt to 
control the variables and all the basic factors except one 
variable or more researchers are changing it in order to 
determine and measure the impact of scientific”(1).

Community & Research Sample:

The researchs community consists of students of the 
first stage - Faculty of Physical Education and Sports 
Sciences – Al- Ain Private University in Thi -Qar for the 
academic year 2018 - 2019 (80) students divided into 
two divisions (B, C).

The sample of the research is “part of the original 
research community chosen by the researcher in different 
ways and includes a number of individuals from the 
original community” (2). So the researcher choose his 
research sample by random way, (C) was chosen to 
represent the control group and (B) to represent the 
expericoncepts group, and (A) is for female students. 
The researchers conducted the exploratory experiment 
on (10) students from the research community and 
without the research sample.

After the procedures of homogeneity and 
equivalence, the researcher conducted a field experiment 
on the sample of the main experiment consisting of (40) 
students representing the people (B, C) and 20 students 
from each division, and the proportion of the sample of 
the community of origin is (50%), and for homogeneity 
and equivalence The researcher excluded a number of 
respondents, teachers, students of good skill level, and 
students who did not attend the pre test. (Table 1 shows 

 

this).

Table (1) shows distribution of search sample 

Percentage Chosen 
Samples ExcludedSamples Total 

number Classes

50%2020Sample of main experiment40B

50%20
10

Sample of main experiment
40

C
-

12.5%10Sample of reconnaissance 
experiment

50%40Sample of main experiment80research 
community
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Homogeneity of the research sample:

 In order to adjust some variables that affect the accuracy of the results of the search. In order to return the 
differences in the effect only to the independent variable, It is necessary to ensure the homogeneity of the research 
sample in some variables. Therefore, the researcher used the law of difference coefficient between the sample and 
as shown in Table (2). 

Table (2) shows Homogeneity of the sample

Difference 
coefficient

Standard 
deviationArithmetic meanMeasure UnitVariables No.

6.5%15.77242.22Month Age 1

5.16%3.8368.15KgMass2

2.49%4.99169.70Cm Length 3

Table (2) shows that the values of the difference coefficient for all the research variables and the control and 
expericoncepts groups were less than (30) indicating the homogeneity of the sample

.Equivalence of the research sample:

   For the purpose of ascertaining the equivalence of the control and expericoncepts groups in some variables, the 
researcher performed equivalence by using law (t-test) of the independent samples as shown in Table (3). 

Table (3) shows sample Equivalent research sample

significance type 

 Sig

T value 

Expermintal groupControl group 

Measure UnitTests 

Sd M Sd M 

Not significant 
0.91

0.8715.84244.7015.14240.85MonthAge 

Not significant
0.84

0.824.3867.653.2368.65KgMass

Not significant
0.80

0.524.62169.854.98169.05CmLength 

Not significant
0.92

0.741.947.821.668.23Degree Scoring 

*significance level ≤00.05 

Exploration Experience:

The exploratory experiment is a “practical training for the researcher to identify for himself the negatives and 
positives that may be encountered during the test and the main experiment to avoid them
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   The researchers procedure the exploratory 
experiment on Sunday (18/11/2018) at 10:30 am on 
the same sample without the research sample and the 
community of origin (10) students and the presence of 
researcher and the teacher of the article The aim of this 
exploratory experiment Come :

· Identify the obstacles and errors that accompany 
the test process when applied.

· Ensure that the testers understand the test 
method and master its requirements.

· Ensure the efficiency of the assistant staff. 
Annex (3)

· Recognize the validity of the instruments used 
in the tests.

· Configure the main experiment requirements.

· Scientific foundations

The scientific basis of the test.

  Each of the tests must have the scientific basis 
for the tests so that a good test can be produced and the 
results can be adopted. Therefore, the researcher found 
the honesty coefficient, Stability and objectivity of the 
test.

Test Honesty :

   Honesty is one of the indicators that must be found 
in the test used in the measurement of any mathematical 
characteristics and phenomena. The “true test” is a test 
that accurately measures the object to be measured and 
does not measure anything in its place or addition.

Test stability:

In order to extract the stability coefficient of the 
tests, the principle of constant testing is to be applied 
“which produces the same results or the same results if 
applied more than once in similar conditions”. This is 
done under similar conditions. And the interval between 
the first test and the second (7) days where the first test 
was procedure on Sunday, 18/11/2018 at nine o’clock in 
the morning and was returned on Sunday 25/11/2018 at 
nine o’clock in the morning, explains Ibrahim Salameh 
“The method of retesting from The most simple way 
is also characterized by a specific clutch of cohesion 

because of the associated error. The researcher extracted 
the coefficient of persistence by means of the correlation 
coefficient (Pearson) between the results of the first 
test and the results of the second test and extracted 
the correlation. Indicates that tests are of high moral 
significance, indicating that the test has a high degree of 
stability as shown in Table (4).

Test objectivity:

In order for the test to be successful, it must have 
a high degree of objectivity, and since the tests used 
are based on simple, clear, easy to understand and 
non-interpretive terms, the researchers did not extract 
objective coefficients.

v Test scoring balls:

· Objective of the test: measuring accuracy of 
scoring.

· The necessary tools: a football field, a condition 
to determine the area of   correction for the test and put (5) 
balls in specific places of the penalty area.

· Method of performance: The player stands 
behind the ball number (1) and when the signal is 
given, the ball is aimed at the goal, and then repeat the 
correction of the ball (2) and so on until the end of the 
correction of ball (5)

· Score goals: The score is calculated by the 
total scores obtained by the player from the five balls 
that each score corrected score in each region where the 
ball goes to the division lines are calculated within the 
highest area and considers that the score outside the goal 
limits are 0, For testing (25) degrees.

Pre Tests:

Before procedure the pro test under study, the 
researchers and the teacher gave the students two unite 
definitions of scoring skills, the nature of the concepts 
maps, how they were designed, used, and useful.

Then the researchers procedure the tribal tests on 
Tuesday, 27/11/2018. The study skill (scoring accuracy) 
of the two groups was procedure at the Sumer Sports 
Stadium of the Youth and Sports Directorate in Thi- Qar 
and the presence of the lesson teacher and the auxiliary 
team. 



Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4     2553

Post-tests:

After the completion of the curriculum, the 
researchers procedure post tests of the skill in question 
on the sample of the two groups on Wednesday (5/2/2019 
at Sumer Sports Stadium of the Directorate of Youth and 
Sports in Thi-Qar, where researchers were keen to be the 
same or similar conditions In terms of the place and style 
in which the pre test was procedure , as well as the same 
auxiliary team. 

3.7 Statistical means:

The researchers used the SPSS statistical file to 
process and extract research data. The laws used in the 
research were as follows:

1 - the arithmetic mean

2 - the difference coefficient

3. Standard deviation

4. Pearson correlation coefficient

5. Law (t) for non-independent samples

5. Percentage 

Results 

Table (4) Shows the arithmetic means, the 
standard deviations and the calculated t value of the 
football scoring skill of the control and expericoncepts 
groups in the pre and post tests.

Type 
 

Sig
T value 

Post testing Pre testing 

Measure 
Unit

Statistical 
processing 

 
Skill

Groups 

Sd M Sd M 

Significant 0.00012.322.6118.891.947.82Degree Scoring Expericoncepts

Significant0.0006.622.0315.471.668.23DegreeScoringControl 

*significance level ≤00.05

Table (4) shows that the value of the arithmetic mean 
of the accuracy of the scoring skill in the expericoncepts 
test of the expericoncepts group is 7.82 and the standard 
deviation is 1.94. In the post test, the mean value is 18.89 
and the standard deviation is (2.32) While the value of 
(t) calculated was (12.32) and the level of significance 
(0.000), indicating that there are significant differences 
between the pre-test and the post-expericoncepts group 
and for the benefit of the post-test.

   The value of the arithmetic mean of the accuracy 
of the scoring skill in the pro test of the control group is 
(8.23) and the standard deviation is (1.66). In the post-
test, the mean value is (15.47) and the standard deviation 
is (2.03) while the calculated value t is (6.62) (0.000) 

indicating significant differences between the pre and 
post tests of the expericoncepts group and for the post-
test.

   The researchers attribute the progress of the 
expericoncepts group to the fact that the use of concepts 
maps in teaching gives a kind of diversification in 
teaching methods and contributes to the involvement of 
a greater number of senses in learning, making learning 
meaningful, in addition to the interaction 8-12 that took 
place among the class members during the unit and 
discuss the task Educational institutions that have an 
impact on their understanding of the educational material 
and this has led to an increase in their learning better.
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Table )5). Shows the arithmetic means, standard deviations and the value of (t) of the scoring skill of the 
control and expericoncepts groups in the post tests 

Type 
 

Sig
T value 

Control Expermintal 
Measure Unit

Statistical 
processing 

 
Skill Sd M Sd M 

Significant0.0003.8732.6115.472.6118.89Degree Scoring 

*significance level ≤00.05

Table (5) shows that the value of the arithmetic mean 
for the accuracy of the scoring skill in the expericoncepts 
test of the expericoncepts group is (18.89) and the 
standard deviation (2.61) in the post test of the control 
group, the mean (15.47) and the standard deviation 
(2.61) ) Was calculated at (3.873) and at a significance 
level (0.000) indicating significant differences between 
the control and expericoncepts groups in the post tests 
and in favor of the expericoncepts group. 

Conclusion

Mind mapping technology has an impact on football 
scoring skills for first-stage students. Taking notes using 
concepts mapping technology helped the members of 
the expericoncepts group to plan their ideas fully. The 
technology used in the current research (concepts maps) 
has contributed to the development of the dynamic 
program of the members of the expericoncepts group, 
through the processes of remembering, retaining and 
reviewing concepts mapping. 
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Abstract
Plaque Leave exercises is one of the training means strength that can be used in a wide field to develop 
muscle reactions and that inevitably leads to the production of various sports movements that can be used in 
the field, especially in the field of sports training that has to do with the development of the special strength 
of various sports, including the effectiveness of long jump, Where the body weight itself is a resistance that 
the internal muscles overcome, especially when performing the jumping movements, which contain many 
secondary rotational movements that occur in different parts of the body (arms, legs, and trunk), whether 
these jumps on the ground with body weight or at different barriers of heights or On terraces or on boxes, 
and the importance of research lies in the fact that percussion-style rhythmic exercises work to develop 
strength for the lower limbs of people with disabilities and give fluidity and ideal performance in general. As 
for the research problem, some coaches have not resorted to such modern and advanced methods of training 
reflected negatively on the physical capabilities of a challenge Disability, as well as controlling the approach 
steps and the correct use of the upgrade board, which leads to Increase the horizontal distance to achieve the 
achievement. 

Key words: palliative style rhythmic, physical abilities, effectiveness, jump  

Introduction 

The scientific progress that the world is witnessing 
at the present time is one of the main areas. The scientific 
progress that the world is witnessing at the present time 
is one of the main reasons for the progress of human 1 
life progress through programmed and studied scientific 
planning that contributes to achieving human goals, 
as this progress covered all areas of life, including the 
sports field, and practical studies and research related to 
the training process have helped The trainer develops his 
knowledge of the variables that can affect the success of 
the training process and thus achieve the best sporting 
achievements 2 in games that include skills that need the 
participation of the largest amount of muscle groups and 
need a high degree of strength.

Every type of sporting activity needs its own 
physical requirements (physical abilities), and the 
trainer must have full knowledge of them when defining 
the methods of sports training, because each of these 
abilities has a special method of training, which leads 

to its development to enable the athlete 3. It is the 
ability to master the art of motor performance (skill), 
as (the implementation of the art of motor performance 
carefully) is a good guide to physical construction. 4 In 
addition, it is considered (one of the important factors 
that underpins performance success in order to reach 
the highest levels of sports, and that the development 
and promotion of these special characteristics is closely 
related to the process of developing motor skills).

Plaque Leave exercises is one of the training means 
strength that can be used in a wide field to develop muscle 
reactions and that inevitably leads to the production of 
various sports movements that can be used in the field, 
especially in the field of sports training that has to do 
with the development of the special strength of various 
sports, including the effectiveness of long jump, Where 
the body weight itself is a resistance that the internal 
muscles overcome, especially when performing the 
jumping movements, which contain many secondary 
rotational movements that occur in different parts of the 
body (arms, legs, and trunk) 5, whether these jumps on 

DOI Number: 10.37506/ijfmt.v14i4.11977



Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4     2557

the ground with body weight or at different barriers of 
heights or On terraces or on boxes.

 The sport of people with disabilities is one of the 
special and important sports at the present time as it 
gives a big role in qualifying the properties to achieve 
the best high sporting achievements and raising the 
name of their countries in international forums, so we 
may see many countries that have paid great attention 
and serious attempts to give equal opportunities to 
individuals who do not enjoy There is a wide field for 
movement in exercising and entering competitions 
with their peers in order to enrich their lives and work 
to make them happy 6. Through the foregoing, the 
importance of research lies in subjecting the sample 
to vertical and horizontal strength training in order to 
verify its suitability and ability to provide young players 
with physical capabilities that contribute to developing 
the values of the strength and time curve, which leads to 
the upgrading of the skill level, which benefits them and 
provides national teams for applicants 

Methodology

The researchers used the experimental approach in 
a one-group method to suit the nature of the problem 
in order to obtain accurate information and results. The 
experimental approach is one of the most sufficient 
means to reach reliable knowledge.

Community sample:

The choice of the research sample is closely related 
to the goals set by the researcher for his research, as it is 
difficult for the researcher in many cases when studying 
a phenomenon with the assistance of all members of 
society, so it is impossible or impossible to choose, note 
or measure all of these individuals under controlled 
conditions, so the researchers resort to choosing a 
representative sample of the original community .

 The research community included the players of the 
Dhi Qar Committee, aged 18-22 years, and they were (3) 
players, and they were chosen in an intentional way, and 
they represent (100%) of the society.

Homogeneity of the sample:

For the purpose of verifying the homogeneity of 
the sample , the researchers took some measures to 
control the variables, even though the selected sample is 
from a close age group

Therefore, statistical methods were used by the 
mean, the standard deviation and the coefficient of 
variation for morphological measurements to know the 
reality of the difference or not, and Table 1 illustrates 
this.

And proved that the value of the difference 
coefficient is less than 30 %, and the sources state that 
whenever the coefficient of variation is less than 30 % , 
this means that the sample is homogeneous. 

Table 1. The homogeneity of the research sample is shown in age, height and weight using the coefficient 
of variation, which shows values   less than 30 %.

T Measurements Morphology measruing 
unit

Arithmetic 
mean

standard 
deviation

Coefficient of 
variation

1 Chronological age Month 193 5.69 2.94

2 Training age Month 33.12 5.06 15.27

3 Bloc Kg 64 6.34 9.90

4 Length Cm 171 8.25 4.82

5 Arm length Cm 81.21 3.25 4.01

6 The length of the trunk Cm 662.15 1.42 1.99

7 The length of the two men Cm 103.41 3.89 3.76
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Exploratory experience

For the purpose of identifying the accuracy of 
work and its validity and avoiding obstacles that may 
arise during the procedures of the field experiment, 
the researchers conducted an exploratory experiment 
on 3/14/2019 at ten in the morning “in the local 
administration stadium and on players (outside the 
sample), as the benefit of the exploratory experience 
in avoiding Deficiencies with determining the correct 
location of the cameras, strength platform, experiment 
time and duration  [(1)] .

The kinetic performance of the overwhelming 
transmission skill was depicted. The objective of the 
reconnaissance experiment was:

1- Creating and directing team of assistant Qa « for 
the objectives of the research.

2-Create the necessary devices and tools.

3-Learn the time required for the test.

The scientific foundations of the test :          

1-   Validity of the test:

The researchers presented the tests to the experts 
and specialists in the field of training through personal 
interviews and their agreement on the validity of the 
tests as in Table ( 2 ). 

Table 2 . Shows the percentage of validity of the search tests

T The name of the test Number of 
experts

Number of 
opinions agreed Percentage

1 Wide jump test of stability 7 6 85.7

2 Bounce test forward maximum distance in 20s 7 7 100

3 Two-legged strength test 7 6 85.7

Stability test :

Use the researchers to calculate the reliability 
coefficient (method of testing and re - testing) and 
the interval of time between the first test and the second 
(7) days and that the method of re - testing of the most 
road simplicity is also characterized precisely 
the separation of cohesion because the error associated 
with the measurement and fortunately always be more 

pronounced when there is a period of Between exams 
from day to day. ” ( [2] )  The two researchers extracted 
the stability coefficient by the correlation coefficient 
(Pearson) between the results of the first test and the 
results of the second test and extracted the correlation 
significance. The two researchers concluded that tests 
have a high significance because the calculated value of 
(T) is greater than the tabular value 

Table (3) Stability coefficient is shown for research tests

T the test Coefficient of stability

1 Wide jump test of stability 0.86

2 Bounce test forward maximum distance in 20s 0.89

3 Two-legged strength test 0.87

Correlation coefficient is significant at the level of significance ( 0,05 ) that the tabular value of ( T ) is (0,81) 
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Objectivity

The objectivity of the test is originally due to the 
clarity of the instructions for applying the test, as the 
objectivity of the test is high if tests are used that have 
specific conditions and since the tests used have specific 
and clear conditions they are characterized by high 
objectivity, as the results do not accept interpretation. 
High objectivity when the test conditions are specified, as 
they are not affected by the arbitrators’ self-assessment . 

Field research procedures:          

Tests tribal of the research sample:

The researchers conducted the tests and the tribal 
measurement before starting the implementation of 
the training curriculum on Sunday, 17/13/2019 at nine 
in the morning (in the local administration stadium in 
Dhi Qar). All members of the research sample of (3) 
players attended, and the measurements (lengths) were 
identified. Mass and age) Then the two researchers and 
the assistant team performed research tests and extracted 
the results. 

Suggested exercises

 In order to obtain exercises with good effectiveness, 
it was necessary to see the modern sources and references 
in the science of mathematical training that would be 
sufficient to enrich the researchers with information that 
helps him to develop rhythmic exercises in the pluralistic 
style, so the researchers prepared the exercises for the 
individuals of the research sample (the experimental 
group) based on preparing it on the scientific foundations 
For training and to some scientific sources and references 
as well as the opinions of some specialists in the field of 

sports training science, biomechanics, and volleyball.

 As the application of exercises began on Tuesday, 
3/19/2019, until Tuesday, and on 14/5/2019, for a 
period of eight weeks, with three training units per week 
(Sunday, Tuesday, Thursday). The curriculum focused 
on developing and improving capabilities related to the 
lower limbs, and a sample underwent The research is 
supervised by the researchers and the assistant team.

 Dimensional tests for the research sample:

 The post-test of the research sample was 
conducted on Friday 17/5/2019 (in the court of the local 
administration in Dhi Qar) after completing the period of 
application of the curriculum, which took (8) weeks, and 
the researchers were keen to provide the conditions of 
the pre-test and its procedures followed for the research 
tests.

Statistical means :

The researchers used   the statistical methods that 
helped in treating the results and testing the research 
hypotheses through the use of the statistical bag (IBM 
SPSS Statistics 24) , Namely:

· Arithmetic mean .

· standard deviation .

· Coefficient of variation.

· Pearson correlation coefficient.

· Test T)) For correlated samples.

· Percentage. 
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Table 4. Shows the values   of the arithmetic mean, the standard deviations, and the value T Calculated for 
pre and post test samples

Physical abilities measuring 
unit

Overwhelming 
beating

Before me - female 
officer

Overwhelming 
beating

After me - female 
officer T Calculated Sig The 

result

s P s P

The explosive power 
of the two men Meter 2.13 10.30 297 1.19 4.11 0.000 Moral

Distinguished strength 
at the speed of the two 

men
meter 11.04 1.77 13.87 4.25 3.55 0.001 Moral

Endure strength Repetition 38.14 2.35 52.45 10.59 8.23 0.000 Moral

Achievement M 5.63 4.46 6.08 6.89 1.25 0.000 Moral

*Significant at the level (0.05)

Table (4 ) shows the mean, standard deviations 
and value (t) Calculated between the results of the tests 
of tribal and dimensionality, with the results shown in the 
table showed that the value of the level of significance 
in all values reached between (0. 001) to (0 , 00 0). It 
is less than the value of the significance level (0 , 05), 
which indicates the presence of statistically significant 
differences between the pre and post tests of the sample.

Discuss the Results

The strength indicators for the two men have a 
fundamental role in achieving the achievement in the 
effectiveness of the long jump, as the results of these tests 
showed that there is a clear progress from the results of 
the post-test of the experimental group, which indicated 
that the exercises for the use of rhythmic exercises in the 
pluralistic style, which the researcher used in his training 
method to develop strength The explosive power and 
the speed characteristic of the group and the bearing 
strength of the members of this group were influential in 

developing an achievement level.

The rhythmic exercises that were used in the 
curriculum of the experimental group emphasized that 
the use of different jumping exercises and weightlifting 
exercises has an impact on the strength and speed of 
the two legs during performance and this requires a 
greater effort to move them and that this effort means an 
increase in the individual’s ability to maintain 8 the speed 
as much as possible for the distinctive performance that 
requires From the individual to exert more force to move 
the body when performing and this means increasing 
exertion of strength to overcome this resistance and 
this increase means the development of the muscle and 
explosive strength of the jump .

Some researchers point out that the emphasis 
on the development of power and the adoption 
of exercises related pathways motor performance 
for the long jump and covered vocabulary training 
curriculum proposal adopted by the researcher that in 
training rhythmic manner Albulaaomitri9  as   has 
facilitated the implementation of the balanced 
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payment and control steps movements of the body 
during the performance at each stage, which helped 
To coordinate the movements according to the path of 
the body’s movement at every moment of stabilization 
and pushing for each stage and doing so to develop 
the necessary push for the joints of the two working 
men and achieve the movements in the smooth and 10 

correct exchange of both the driving man or the leader 
as this process helped generate an explosive propulsion 
movement of the two men during The performance 
and this worked to develop all stages of performance 
to achieve a better distance when jumping from 
the control group . And the consistency within the 
muscles and between them helps to increase the speed 
of movement ( ability ), because when the coordinated 
muscles work, their efforts are united to overcome the 
external resistance and more quickly . 

Conclusions

That the exercises rhythmic style Albulaaometruc 
have had a significant impact in the development of 
the physical abilities of the experimental group the fact 
that these exercises are working on the development 
of capacity. No notable development was observed in 
the physical capabilities of the control group due to the 
adoption of traditional approaches that did not take into 
account modern methods of sports training      Rhythmic 
exercises in the palladium style, left by this ripple of 
pregnancy, led to the appearance of this amount of 
progress in achievement. 
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Abstract
Importance of research came through the study of Organizational Fairness for handball coaches from the 
player’s point of view as a modest contribution to the advancement of the handball game. The importance 
of achieving Organizational Fairness in the distribution of duties and rights to the players equally by the 
coach in the sports team as one of the small groups and this characteristic has a direct impact on the level 
of players technically, skilled, physically and psychologically, and this indicates the cases of dedication and 
the high effort to achieve the goals. As for the recommendations, it is the adoption of the current scale by 
those interested to periodically uncover the level of Organizational Fairness for coaches clubs by hand in 
training and competition and to benefit from the current scale as an objective research tool by researchers 
and use it in their research and studies, and it is necessary to inform the trainers of the importance of 
Organizational Fairness in the sports field when It has an impact on the level of team achievement and the 
players ’performance in particular in training and competition in order to work on developing it for the 
players.

Keywords: handball coaches, Organizational Fairness, players’ point

Introduction 

Scientific research and studies in sports are 
considered the main pillar for improving the level of 
athletic performance 1, as it is a scientific link linked 
to an experimental nature that contributes to reaching 
new facts that can be multiple additions that help in 
developing the level of players. In many areas of life, it 
has become possible to use a set of approved tests and 
measures that indicate the strengths and imbalances in 
that field, and one of these fields is the 2 bug of sport 
management in the fields that pertain to the person and in 
his multiple administrative fields that studies the human 
nature in terms of management, intellectual, personal 
and social.

 The topic of Organizational Fairness is one of 
the important topics of great interest by scientists with 
different specializations 3, so I took many aspects of the 
personal life of the individual and the scholars addressed 
them with different approaches. Or sports or economic 
and other institutions and that for its role in making the 

performance of players more effective and make a high 
effort to achieve a specific goal.

 Handball is one of the collective games that take 
a large share of support and encouragement as is the 
case with the rest of the games and it has a special place 
in the world in general and the Arab world and Iraq in 
particular. To activate the foregoing, a coach’s role is 
highlighted in the team’s 4 development and development 
through a leadership and Organizational course in team 
management, as well as a responsibility in the education, 
generalization, and training of players and its direct 
impact on the development of the skill, physical, social, 
and psychological level as well as the transmission of 
morale. For what makes him the primary focus and 
main influencer in achieving sporting accomplishments, 
therefore, the coach’s personality, behavior and treatment 
of players in training and competitions should be the 
size of the responsibility above and represented in many 
concrete activities visible, including Organizational fair 
5. A successful and competent sports coach as a leader 
should be familiar with his role in planning, organizing 
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and achieving Fairness between players, which helps 
increase the effectiveness of the impact to achieve the 
goal achieved by detailing his role in preparing players 
physically, skillfully, educationally, psychologically 
and technically. Hence the importance of research 
came through the study of Organizational Fairness for 
handball coaches from the players point of view as a 
modest contribution to the advancement of the handball 
game.

Methodology

The two researchers used the descriptive method in 
the survey method to suit the nature of his research.

Research Community and its Sample

 The current research community consists of 
excellent and first-class players in the Southern Handball 
Region for the 2020 sports season, which number (195). 
The research community includes (15) handball clubs 
that number (178). 

Table1. Description and sample of the research community

Percentagethe sampleExploratorythe total numberThe name of the clubSiq

100%1616Basra Municipality1

93.75%15th16Gulf2

93.33%1415thKut3

100%1 21 2Zubair4

92,86%1 11 2South Oil5

100%1 41 4Maysan oil6

100%1 31 3Tigris7

93.75%-131 4Great Hungary8

93.33%1 11 2Nasiriyah9

100%1 212Victory10

100%1 21 2Al-Rifai11

100%1 21 2Streak12

100%1111Euphrates13

100%1212Shouokh Market14

100%1212Sugar castle15th

97,24%17813195Total
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Data Collection 

The researchers used the following methods: 1- 
Arab and foreign sources and references. 2- Forms 
distributed to experts and specialists. 3- Questionnaire. 
4- Global Information Network. 5- Personal interviews. 
6- The assistant team (*). 

Steps to Building an Organizational Fairness 
Scale

Preparing the primary formula for the scale

To build the scale of Organizational Fairness, 
the paragraphs were chosen by referring to the game 
literature, references, available sources, criteria related 
to the topic and the opinions of some experts, as the 
researcher was able to form about (23) paragraphs of 
a scale with four dimensions, namely (distribution 
Fairness, Fairness of procedures, Fairness of interaction, 
evaluation Fairness). The paragraphs were presented to 
a group of experts (**) for the purpose of evaluating and 
judging them in terms of formulation and suitability in 
measuring Organizational Fairness for sports handball 
coaches. In the appropriateness and validity of the 
paragraphs, and in light of opinions and observations 
that have not been deleted (3) paragraphs due to their 
inconvenience and the repetition of their content, the 
number of paragraphs (20) paragraphs for each of these 
dimensions has become (5) paragraphs.

Preparing the scale instructions

In order to complete the scale image and apply it 

to the players. She laid the instructions for the scale 
because “ensuring the correct answer is by setting 
instructions that facilitate the correct answer to the 
respondent. Therefore, it was taken into consideration 
that it should be easy and understandable, and that the 
player is assured about the confidentiality of the answer, 
as he asked the player not to mention the name in order 
for his answer to be frank and reliable. He also asked 
Players need to answer all paragraphs and not leave any 
paragraph unanswered.

The pilot’s experiment

 The exploratory experiment was conducted on a 
random sample consisting of (13) players from Hungary 
Grand Club players from the research community and 
outside his sample. After conducting the exploratory 
experiment by the researcher, it became clear that the 
scale, with its instructions and paragraphs, and how to 
answer it is clear. And the time taken for application 
ranges between (5 - 12) minutes, and thus the scale with 
its instructions and paragraphs (20) became ready to be 
applied to the research sample.

2-4-4- The basic experiment of the Scale

 For the purpose of statistical analysis of the 
paragraphs, to find its discriminatory strength, its 
degree of internal consistency, to exclude unrecognized 
paragraphs, and to find honesty and consistency for 
the scale, the basic experiment was conducted on the 
research sample of (161) players. 
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Table (2) shows the mean and standard deviations of the upper and lower groups and the results of the 
T-test to calculate the discriminatory strength of the scale paragraphs.

DiscriminationindicationDegree (Sig)Calculated v+ PSthe groupNParagraphs

Distinctive
SIGNIFICANT0.00012. 64

.6113.32High31
1

.0005.00Low31

Distinctive
SIGNIFICANT0.00010. 54

.8573.07High31
2

.0005.00Low31

Distinctive
SIGNIFICANT0.00027. 00

.9173.21High31
3

.0005.00Low31

Distinctive
SIGNIFICANT0.00015. 88

.6283.39High31
4

.0005.00Low31

Distinctive
SIGNIFICANT0.00011. 82

.6783.35High31
5

.0005.00Low31

Distinctive
SIGNIFICANT0.00010. 49

.5852.75High31
6

.0005.00Low31

Distinctive
SIGNIFICANT0.00014.49

.8033.14High31
7

.0005.00Low31

Distinctive
SIGNIFICANT0.00014.58

7162.92High31
8

.0005.00Low31

Distinctive
SIGNIFICANT0.00018. 44

.5663.10High31
9

.0005.00Low31

Distinctive
SIGNIFICANT0.0009. 96

.2622.92High31
10

.0005.00Low31

Distinctive
SIGNIFICANT0.00010. 15

.5073.46High31
11

.0005.00Low31

Distinctive
SIGNIFICANT0.00014. 18

.4973.39High31
12

.0005.00Low31

Distinctive
SIGNIFICANT0.00012. 06

.5583.35High31
13

.0005.00Low31

Distinctive
SIGNIFICANT0.00015.26

.4483.85High31
14

.0005.00Low31

Distinctive
SIGNIFICANT0.00010.86

.5473.67High31
15

.0005.00Low31

Distinctive
SIGNIFICANT0.000

11,5002723.00High31
16

.0005.00Low31

Distinctive
SIGNIFICANT0.00014.07

.5073.53High31
17

.0005.00Low31

Distinctive
SIGNIFICANT0.00019.18

5723.42High31
18

.0005.00Low31

Distinctive
SIGNIFICANT0.00010.20

.4603.71High31
19

.0005.00Low31

Distinctive
SIGNIFICANT0.00011.27

.6583.28High31
20

.0005.00Low31

The correlation of the total degree of the scale with the paragraph is an indication of the sincerity of the paragraph, 
and this step provides a reliable criterion for finding the relationship between the grades of the forms for each 
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paragraph of the total degree of scale (1). 

Table 3. Shows the correlation coefficient between the paragraph score and the total score for 
the Organizational Fairness scale

SigCalculated value (t)TSigCalculated value (t)Siq

0.000294 **110.000.369 **1

0.000.462 **120.000.342 **2

0.000.597 **130.000.418 **3

0.000.385 **140.000.544 **4

0.000.407 **15th0.000.587 **5

0.000.409 **160.000.455 **6

0.000.468 **170.000.387 **7

0.000.465 **180.000.208 *8

0.000.429 **190.000.332 **9

0.000.512 **200.000.375 **10

Characteristics Psychometric of the Scale

The truthfulness of the information included in the 
scale means that this tool can measure the attribute or 
goal for which it was designed The instrument shall be 
truthful if it is to the extent that it measures the object 
that was placed for its measurement.

First: Validity

This honesty is calculated after exposure to a 
number of experts in the field that measures the test 
if the experts read that this test measures the behavior 
that was set to measure it and thus the researcher can 
rely on the experts’ understanding. This kind of honesty 
was achieved when the researcher presented the scale 
to a group of experts, acknowledging the validity of the 
paragraphs, and estimating the extent of each paragraph 
measuring the components 9, 10 of each dimension of the 
scale, thereby accepting the dimensions and paragraphs 
that got the approval of the experts and deleting the 

inappropriate paragraphs .

Second: Reliability 

It is the most appropriate type of sincerity to 
build standards, and the concept is called sincerity 
of the concept, based on empirical verification of the 
extent to which the grades of the paragraphs match the 
characteristic or concept to be measured . 

Validity of the Scale

One of the statistical methods for determining the 
validity factor is:

First, the half-way method :

 For the purpose of finding the scale constant 
coefficient, the mid-point segmentation method was 
adopted, and the data obtained by the researcher from 
members of the research sample of (178) players 
were approved, where the mean (68,569) for the scale 
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paragraphs of (20) items and a standard deviation of 
(5,469). The researcher has divided the scale paragraphs 
into two halves, the first includes the individual 
paragraphs (10) and the second includes the marital 
paragraphs (10). Then, the correlation coefficient 
between the two degrees of the two halves was extracted 
using the simple correlation coefficient (Pearson) by the 
statistical bag of social sciences (spss), As the correlation 
coefficient reached (.412), as the extracted correlation 
coefficient means stability for only half of the scale and 
for a complete test stability of this scale, the Spearman 
Brown equation was used as a basis to find the scale 
stability coefficient, then the Spearman-Brown equation 

was calculated as the coefficient reached Correlation 
(0.82), which is a high stability indicator, where the 
stability factor is considered good, if its value is not less 
than (0.70).

 Second: Alpha Cronbach equation

Second : The Alpha Cronbach equation ((Alpha 
Cronbach)

As shown in Table No. 4 The Fakronach coefficient 
in calculating dimensional validity, the questionnaire 
shows that the coefficient of validity values   ranged 
between (.811-717). These values   are significant, 
indicating a high correlation between dimensions. 

Table (4) Correlation coefficients between the values shows the weights of the degrees of the total for each 
area and between the weights of a drawer overall scale of Fairness at the Organizational coaches handball

IndicationDegree (Sig)
(T) between the overall 
dimension score and the 

overall of scale

The number of 
paragraphsDimensionsSiq

SIGNIFICANT0.000717 **5Distribution fairness1

SIGNIFICANT0.000.811 **5Fairness of procedures2

SIGNIFICANT0.000.774 **5Interactive Fairness3

SIGNIFICANT0.000.793 **5Evaluative Fairness4

The standard scores for the scale . 

The researcher adopted that the same sample responses, amounting to (1 78 ) players after the rest of the paragraphs 
of the measure through the procedures.

Table (5) Shows the crude grades ranks centipede for the evaluator S Organizational 
Fairness for coaches football handball

Raw gradeStandard 
scoreRaw gradeStandard scoreRaw gradeStandard scoreRaw gradeStandard score

83.0827668.1575153.2322638.3071

83.6797768.7545253.8292738.9042

84.2767869.3515354.4262839.5013

84.8737969.9485455.0232940.0984

85.478070.5455555.623040.6955

86.0678171.1425656.2173141.2926
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86.6648271.7395756.8143241.8897

87.2618372.3365857.4113342.4868

87.8588472.9335958.0083443.0839

88.4558573.536058.6053543.6810

89.0528674.1276159.2023644.27711

89.6498774.7246259.7993744.87412

90.2468875.3216360.3963845.47113

90.8438975.9186460.9933946.06814

91.449076.5156561.594046.66515th

92.0379177.1126662.1874147.26216

92.6349277.7096762.7844247.85917

93.2319378.3066863.3814348.45618

93.8289478.9036963.9784449.05319

94.425
95

79.5
70

64.575
45

49.65
20

95.022
96

80.097
71

65.172
46

50.247
21

95.619
97

80.694
72

65.769
47

50.844
22

96.216
98

81.291
73

66.366
48

51.441
23

96.813
99

81.888
74

66.963
49

52.038
24

97.41
100

82.485
75

67.56
50

52.635
25

moral 0.05 At a degree of freedom (  177 ) 

Setting the standard levels of the Organizational Fairness scale

The researcher chose that (5) levels of the scale under study, as shown in table (6). 

Table 6. shows levels, standard scores, raw scores, ideal proportions, and percentages for an Organizational 
Fairness scale 

Percentage %Number of 
peopleRaw gradesStandard gradesLevels

18.5373349.936 or less0-20very high

24.1574350.583-61.92721-40high

28,0895062.523 -73.86641-60Average

16.2922974.46 - 85.86661-80Low

12.9212386.403 and above81-100very low

Cont... Table (5) Shows the crude grades ranks centipede for the evaluator Organizational Fairness for 
coaches football handball
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Conclusions

1-  Building a sports Organizational Fairness scale 
on the coaches of clubs in the southern region, handball, 
in a scientific and objective manne.

2-  There is a positive relationship in the application 
of Organizational Fairness by coaches towards players 
in the southern region by hand.

3- That working in the field of training in clubs 
satisfies social and psychological needs without 
expecting to get rewards or rewards, and this greatly 
affected the positive relationship between the coach and 
the players. 
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Abstract
The aim of the current research is to prepare a scale of reflection thinking for students of the second stage, 
College of Physical education and sports science, and also identify the effect of the ( I.P.A.G.A) model 
on reflective thinking and learning spike skill of Volleyball for students. And identify the preference for 
learning between the control and experimental groups. The researchers used the experimental method 
and designing the equivalent, controlling and experimental groups with pre and post tests, the researcher 
community included second-stage students in the College of Physical education and sports science – Al 
Farahidi University for the academic year (2021-2020) and their number (201), chosen two division (A,C), 
division (C) represented the experimental group and (A) the control group. And (30) students were chosen 
as a sample of research, they were divided into two groups, experimental and control group, each group (15) 
students, and (10) students, as exploratory sample also in a simple random way. The results showed through 
the table that there are significant differences between the results of the pre- and post-test and in favor of 
the post-test of the experimental group in the variables under study,(reflective thinking, accuracy test for 
diameter spike, evaluation test for Technical performance of the diameter spike).

Key Words: (I.P.A.G.A) Model, Reflection Thinking, Spike skill.

Introduction

The current era is witnessing a remarkable 
increase in scientific knowledge and an evolution of 
its applications in all fields, including education. This 
development is reflected in the various modalities 1 and 
techniques teaching, including sports, it has become 
necessary to apply the modalities and techniques to keep 
pace with this rapid development, Therefore, attention 
has begun to diversify the models and methods used 
in all disciplines and in the field of teaching scientific 
subjects in general and sports sciences in particular 2 
so that they transfer them from the established concept 
that may not be concerned with employing the learner’s 
thinking and mental abilities in his teaching process 
and does not take into account the learner’s needs and 
cognitive abilities represented in acquiring concepts and 
mental abilities supreme is like reflective thinking. 3 The 
I.P.A.G.A model is one of the teaching models that rely 
on knowledge and is based on cognitive theory and is 

one of the theories that tried to explain the phenomenon 
of learning, it cares about internal cognitive processes 
such as (understanding, receiving and processing 
information) 4, the term (I.P.A.G.A) refers to five steps, 
where each letter indicates one of these steps as follows:( 
Introduction) represented by the letter (I), (Presentation) 
represented by the letter(P), (Association) represented 
by the letter(A), (Generalization) represented by the 
letter(G), (Application) represented by the letter(A). 
On the other hand Volleyball is considered a practical 
subject in the College of Physical education and sports 
science and includes a set of technical skills that need 
high physical, motor and skill requirements for their 
performance, including spike skill which needs to make 
a great effort and high technique in order to perfect its 
technical performance. Hence the importance of the 
research in that it is a scientific 5 attempt to use a model of 
cognitive theory which may help in determining methods 
and styles instructions appropriate to the educational 
situation, leading learners to desired learning outcomes 

DOI Number: 10.37506/ijfmt.v14i4.11979
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and developing it through the development of thinking, 
discovery and reflection, while gaining information 
towards learning the skills of volleyball. 

Methodology 

The researchers used the experimental method and 
designing the equivalent, controlling and experimental 
groups with pre and post tests, the researcher community 
included second-stage students in the College of Physical 
education and sports science – Al Farahidi University for 
the academic year (2021-2020) and their number (201), 
chosen two division (A,C), division (C) represented 
the experimental group and (A) the control group. And 
(30) students were chosen as a sample of research, they 
were divided into two groups, experimental and control 
group, each group (15) students, and (10) students, as 
exploratory sample also in a simple random way.

The scientific foundations of the scale:

Honest of the scale: This type of honesty was 
achieved when the scale was presented to a group of (15) 
experts and specialists in the field of (teaching methods, 
volleyball, tests and measurement).

Stability of scale: To extract the results of the 
stability of the scale, the researcher used the method of 

the (Alpha cronbache) coefficient, as this method was 
applied to the sample number setting of the number 
(134) depending on the degrees of the individuals of 
the sample numbers taken from the original (134) form, 
so the stability factor reached (0,871), which is a high 
coefficient,

Scientific foundations of the tests:

Honest of the tests: The tests were presented to a 
group of experts and specialists in the game of volleyball 
and in the areas of testing and measurement to determine 
their agreement on the suitability of these tests to the 
research sample, and the results of this were extracted 
kind of honesty, and the tests that got the highest 
agreement rate were chosen as shown in table (1).

Stability of tests: The researcher approved the 
method of applying the test and re-applying the test, the 
survey sample, whose number is (10) students, on days 
(23-24/1/2020) at ten o’clock in the morning, then the 
researcher found the relationship between the results 
of the first and second experiments using the simple 
correlation coefficient (Pearson), the results showed 
that all tests had a strong and high correlation degree of 
stability, as shown in table (1). 

Table (1). Shows the stability and objective values   of the tests

Variables Measuring 
unit

Coefficient 
of stability sig Level of 

significance Objectivity Sig Level of 
significance

Test The accuracy of 
the diameter spike. Degree 0.883 0.001 sig sig

Technical performance 
evaluation (technical 

skills) for the diameter 
spike skill.

Degree 0.853 0.002 sig 0.469 0.017 sig

Objectivity of tests: The researcher used two 
( judgments) to evaluate the technical performance 
(technique) of the spike skill through its apparent form 
and a test of evaluating the technical performance of 
the diameter spike skill, as the correlation coefficient 
(Pearson) between their grades was calculated, It has 
been shown that these two tests are highly objective, as 

shown in table (1).

Main experiment procedures:

Pre-tests:

 pre-tests were performed a scale of reflective 
thinking for the research sample (control and 
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experimental groups) on 30/01/2020 at 10 o’clock in 
the morning in the closed sports hall in the Faculty of 
Physical Education and Sports Science - Al-Farahidi 
University, also, pre-tests were conducted to measure 
the skills chosen for the control and experimental groups 
on 30/1/2020 at 10 o’clock in the morning, pre-tests 
were performed to evaluate the technical (technical) 
performance of the spike skill through its apparent form 
and its three divisions (preparatory, main, and final).

Equivalence of the two research groups:

The researcher performed the equivalence for two 
research groups for variables related to the research and 
before starting the implementation of the educational 
units on the main research sample, the researcher 
found the equivalence of the two groups (control and 
experimental), this is a good indication that these two 
groups are equal in the research variables, as the tabular 
value (t) reached (2,042) and under the significance level 
(0.05) and with a degree of freedom (28) as shown in 
table (2). 

Table (2): Show equivalence between the two groups (control and experimental) in the pre- tests for a scale 
of reflective thinking and for the technical skill performance of the spike of volleyball.

Variables
experimental group control group

(t) value Level of 
significance

Type of 
significance

Mean STD.EV Mean STD.EV

reflective 
thinking 46.200 3.931 45.466 3.113 0.566 0.576 sig

Test The 
accuracy of the 
diameter spike.

6.600 2.229 5 1.463 2.323 0.128 sig

Technical 
performance 
evaluation 

(technical skills) 
for the diameter 

spike skill.

4.462 1.307 4.174 0.501 0.797 0.423 sig

Preparing educational units according to the form( I.P.A.G.A) for the experimental group:

The researcher prepared the educational units for the 
experimental group according to the model (I.P.A.G.A) 
to improve and develop reflective thinking and learn the 
skillful performance of volleyball, the required number 
of educational units was determined by (16) units and 
by two educational units per week with a time of (90) 
minutes, The preparatory section and the main section of 
the educational unit were chosen to apply the five stages 
of the model accompanying the visual presentation 
methods, and the appropriate times were distributed for 
each of these stages.

 Designing the means of presentation used in the 
educational units of the experimental group:

The educational units prepared according to 
the (I.P.A.G.A.) model included the introduction of 
educational (visual) aids that the researcher seeks to 
help students of the experimental group in learning, 
improving and developing their level of skill performance 
in volleyball, and these methods were approved in the 
presentation step of the model steps.

Implementation of educational units prepared 
according to the form (I. P.A.G.A):

Before starting the implementation of the prepared 
educational units, the researcher gave two introductory 
educational units[5] ,concerning the spike according 
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to the (I.P.A.G.A) model for the experimental group 
students, on days corresponding to (3-4/2/2020) at 10 
in the morning, this is to introduce them to the new 
working mechanism of the (I.P.A.G.A) model , the 
implementation of the educational units started at the 
beginning of the second course for the academic year 
(2019-2020) starting on the day corresponding to 
(5/2/2020) at ten in the morning, the last educational unit 
was on 23/2/2020, and the educational units were given 

to the experimental and control groups through the same 
teacher in order to get away from all effects and obtain 
accurate results.

Post-test:

Post-test of the experimental group were conducted 
in the same times and places in the pre- tests after the 
end of the 16 educational units.

Results
Table (3). Shows the mean, standard deviations, and (T) value for pre- and post-test of the experimental 

group.

Variables

Pre-test Post-test

f- SE T- test Level of 
significance

Type of 
significance

Mean STD.EV Mean STD.EV

reflective thinking 46.200 3.931 69.400 3.202 -23.200 0.75719 -30.640 0.000 sig

Test The accuracy of 
the diameter spike. 6.600 2.229 11.666 1.951 -5.06667 0.43058 -11.767 0.000 sig

Technical performance 
evaluation (technical 

skills) for the diameter 
spike skill.

4.462 1.307 7.729 0.507 -3.26667 0.38503 -8.484 0.000 sig

significance > 0.05 at freedom degree (14)

The value of the tabular(T) was (2,145) below the significance level of 0.05 and freedom score 14.

Table (3) shows the results of pre- tests, their mean, 
and their standard deviations for reflective thinking, 
through the inference of the significance of the difference 
between the two means using the test (t) of the correlated 
samples, it appeared that the mean of the post and pre 
differences (23.200-) with the standard deviation of the 
post and pre reached (0.75719), while the calculated value 
of (T) (30.640), It is greater than the tabular under the 
significance level (0.05) and the degree of freedom (14), 
and this indicates a significant difference between the pre 
and post- tests, and in favor of the post test, as for testing 
the accuracy of the diameter spike, and by inferring the 
differences between the two arithmetic means, the mean 
of the post and pre differences was (5.06667-), while 
the standard post and pre deviation was (0.43058), شs 

the calculated value (T) reached (11.767-), it is greater 
than tabular under the significance level (0.05) and with 
a degree of freedom (14) this indicates a significant 
difference between the pre and post tests and in favor 
of the post test, upon inference about the significance 
of the differences between the two arithmetic modes for 
the test (evaluation of technical performance (technical) 
for the diameter spike) in the pre measurement (4.462) 
and (1.307), respectively ,s for the mean value and the 
standard deviation of the post- tests, it reached (7.729) 
and (0.507), the results showed the calculated value (t) 
was (-8.484) which is greater than its tabular value at the 
significance level (0.05) and the degree of freedom (14) 
this indicates the significance of the differences between 
the pre and post tests and in favor of the post tests. 
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Table (4) Shows the arithmetic mean, the standard deviations, and the (T) value of the pre- and post-test of 
the control group.

Variables

Pre-test Post-test

f- SE T- test
L

evel of significance

T
ype of significance

Mean STD.EV Mean STD.EV

reflective 
thinking 45.466 3.113 56.600 3.224 -11.13333 0.69602 -15.996 0.000 sig

Test The 
accuracy of 
the diameter 

spike.

5 1.463 8.200 2.242 -3.20000 0.57900 -5.527 0.000 sig

Technical 
performance 
evaluation 
(technical 

skills) for the 
diameter spike 

skill.

4.174 0.501 5.173 0.547 -0.99867 0.20827 -4.795 0.000 sig

significance > 0.05 at freedom degree (14)

The results of table (4) show differences and 
variations in the values   of the arithmetic mean and the 
standard deviations between the pre and post -tests of the 
researched variables among the students of the control 
group in the pre and post -tests and when inferring the 
significance of the difference between the two arithmetic 
means through the use of the (T) test of the interconnected 
samples, it showed that the value of (T) Calculated 
(15.996), which is greater than the tabular, this indicates 
that there is a significant difference between the pre and 
post- tests in favor of the post- test for reflection thinking, 
in the test (the accuracy of the diameter spike.) when 
inferring the significance of the differences between 
the two arithmetic means, the results of the calculated 
(T) value of (-5,527) showed that it is greater than its 
tabular value and this indicates the significance of the 

differences between the pre and post- tests and in favor 
of the post- tests, when inferring the significance of the 
differences between the two arithmetic means, the results 
of the calculated (T) value (-4.795) showed greater than 
the tabular value at the significance level (0.05) and the 
degree of freedom (14), this indicates the significance of 
the differences between the pre and post-tests and in favor 
of the post- tests in the evaluation technical performance 
(technical) of the diameter spike skill, the results showed 
through table (4) that there are significant differences 
between the pre and post- test of the control group and 
in favor of the post- test, the researcher attributes this 
development to the students of the control group to 
the teaching method used by the teacher in reflective 
thinking and learning the spike skill of volleyball, this 
is through his theoretical information, explanations, and 
explanatory presentations of the educational material 
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and the application of special exercises to develop the 
variables under discussion and 8,9 the use of all tools and 
means available to him during the educational units, this 
is consistent with what was mentioned in that “Giving 
organized and scientific exercises a significant impact in 
developing performance.7 

Conclusions

By presenting, analyzing and discussing the results 
in the fourth chapter, the researchers reached the 
following conclusions: The (I.P.A.G.A) model has a 
positive impact on the superiority and upgrading of the 
experimental group students in reflective thinking and 
spike skill of volleyball. The I.P.A.G.A model provided 
ample opportunity for students to interact collectively, 
and work in the spirit of one team, because it is based 
on providing an educational environment collectively 
in teaching volleyball that gives excitement, excitement 
and focus by linking ideas and concepts, as well as 
increasing the level of interaction of students and 
increasing their motivation towards the lesson, it has 
contributed to removing the boredom and stagnation of 
students and this through their use of methods Various 
educational methods and methods were not familiar to 
them before. 
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Abstract
The research aims to identify ;the contribution rates of psychological skills (the ability to visualize, the 
ability to relax, the ability to focus attention, the ability to face anxiety, self-confidence, motivation of sports 
achievement) in learning the basic skills of handball (passing and receiving skill, skill jumping, skill The 
main sample size was ( 65 secondary school students in the Republic of Iraq.The researcher connected that 
there is a relationship and contribution rates for psychological skills (ability to visualize, relaxation ability, 
ability to focus attention, ability).On the face of anxiety, th Self-Ge, sports achievement motivation) to learn 
some basic handball skills (skill Altmrerwalastelam, Harrah&#39;s Altntit, skill correction). 

Keywords: Psychological skills, basic skills, handball, secondary school students 

Introduction

The psychological aspect is the most important 
prerequisite for learning handball game skills, as it 
qualifies students to perform physical aspects, skill 
movements, and collective defensive and offensive 
tactical installations 1. The nervous and muscular of 
the student to adapt to the various fast situations, and 
in the case of physical and technical aspects between 
two teams often the psychologically prepared team 
wins better, and sometimes the psychologically better 
team may win over a better team than E in the physical 
and skill aspects 2. And both add Saeed Nizar Saeed 
(2011) The psychological aspects play an important 
role in learning the skills of the handball game, which 
is characterized by the multiplicity of its skill and its 
sequence as well as its interconnectedness, which makes 
the dependence of each skill on the next 3 which precedes 
it and affects its level of accuracy, which increases the 
effectiveness of the psychological factor, and handball 
is one of the games with emotional activities In which 
there are many competitive positions that may affect 
the psychological aspects, especially that the outcome 
of handball matches must end with the victory of one 
of the two teams and there are no compromises in them 
4, and this constitutes a psychological burden for all 
parties to the game, especially students. The researcher 
believes that the characteristics of the game of handball 
require the availability of psychological characteristics 

at a high level among students and require their learning. 
Students enjoy the ability to focus attention and self-
confidence in the first place. And the ability to face 
anxiety and the ability to relax and lack tension in the 
first place. Mental visualization is the ability of students 
to evoke in his mind or remember previous events or 
experiences, and to evoke 5 events or situations that 
have not previously occurred, and mental perception of 
motor skills helps students achieve more understanding 
of the nature of the performance of skills and there is no 
doubt that this helps him to become more Familiar with 
the requirements for successful motor skills in play and 
competition situations. The ability to relax is one of the 
psychological skills and a method used to improve the 
skills of students in order to face stress, which allows 
them to deal positively with the pressures experienced 
by them in competition situations, and that the method 
of relaxation of psychological skills 6 is of value that 
the athlete benefits from. The ability to focus attention is 
one of the important psychological skills of athletes, as 
it is the basis for the success of the education, training 
or competition process in its various forms. Distraction 
and lack of focus negatively affects performance, and 
that many athletes attribute the reason for the low level 
of their performance in competition to losing focus, and 
the more they increase Students are able to focus on the 
performance that they perform the better response they 
achieve. This research aims to identify the contribution 
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rates of psychological skills (ability to visualize, the 
ability to relax, the ability to focus attention, the ability 
to face anxiety, self-confidence, motivation of athletic 
achievement) in learning skills Essential for handball 
(passing and receiving skill, stumping skill, aiming 
skill). 

Methodology

Research Society and Sample: 

The researcher chose the sample randomly from 
among secondary school students in a secondary school 
Al-Batha Boys School.Dhi Qar, Republic of Iraq, the 
basic sample size was (65) students from secondary 
school students, and scientific transactions were 
conducted on a sample number (15) students from the 
research community, but not from the core sample. 

 Table (1) Characterization of openness

Number Sample: The core sample Scientific Transactions 
Sample TOTAL

1 Number 65 15 80

2 Percentage 81.25 18.75 100%

 Data collection methods: 
1- Forms containing psychological scales.
2- Forms for recording the results of skill tests.
 the exams Used for research: 
 Firstly- Psychological skills tests: 
1- Estefan Bell, Jenson Al-Benson, Christopher 

Shambrook, Arabization and Quote Muhammad 
Hassan Allawi to measure ability to cope with 
anxiety, motivating athletic achievement.8: 543-
547)

2-  Relaxation Scale: The Frank Vitat Preparation ( 
frank vital The translation of Muhammad Hassan 
Allawi and Ahmed Mustafa Al-Swaify. 

3- Network test to focus attention: Prepared by 
Muhammad Al-Arabi Shamoun 1996.

4- Mathematical confidence status test: Prepared by 
Muhammad Hassan Allawi.

5-  Multidimensional mental perception scale in the 
sports field: Prepared by Muhammad Al-Arabi 
Shamoun and Magda Ismail 1996 . 

 Secondly- Skill tests: 

1. Skill test (scrolling).

2. Skill test.

3. Aiming test (aiming). 

Scientific coefficients for the tests:

 The scientific treatments for the tests were carried 
out by applying the tests to (15) students from the 
research community and not from the basic sample, 
then re-applying them to the same students with a 
time interval of (7) days ( test re test This is to find the 
coefficient of persistence, and because these tests were 
applied previously in scientific studies on Iraqi society, 
the researcher contented themselves with the honesty 
of the tests, which is the square root of the correlation 
coefficient, and Table (2) explains the scientific 
coefficients (honesty, consistency) of the research 
variables. 
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Table (2) Scientific treatments for psychological and skill tests (N = 15)

Number 5. Research variables:

Implementation 
# 1: Implementation # 2:

Correlation 
coefficient

Validity 
coefficient

Q F Q F

1 Mental visualization 17.50 1.75 17.45 1.75 0.84 0.92

2 The ability to relax 17.17 1.54 17.65 1.33 0.76 0.87

3 The ability to focus attention 16.90 1.35 16.80 1.45 0.87 0.93

4 The ability to cope with 
anxiety 17.45 1.19 17.53 1.43 0.77 0.88

5 Self – confidence 17.73 1.52 16.80 1.72 0.87 0.93

6 Achievement motivation 18.18 1.50 18.65 1.61 0.82 0.91

12 PASS 7.30 2.003 Seven 
twenty. 1.989 0.90 0.92

13 Bouncing 41.90 6.691 41.70 5.964 0.85 0.92

14 Aiming 6.30 1.636 6.30 1.494 0.77 0.88

The value of the tabular t at the level of significance (0.05) = 0.441

It is clear from Table (2) that all tests are characterized 
by a high degree of correlation as the values of the 
correlation coefficient were between (0.77 and 0.90) and 
all of them are indicative at a significant level (0.05), 
which indicates that the tests are characterized by a high 
stability coefficient, as it appears that the self-honesty 
coefficient They ranged between (0.87 and 0.95), which 
indicates the validity of the tests used in the research.

Results

First: display results, impose search and text: 
There is a significant contribution of psychological 
skills (ability to visualize, ability to relax, ability to 
focus attention, ability to face anxiety, self-confidence, 
motivation, athletic achievement, physical self-esteem, 
and skilled self-esteem) in learning basic handball skills. 
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Table (3) The mean and the standard deviation of the search variables

Number Variables arithmetic mean standard deviation

1 Mental visualization 17.55 1.77

2 The ability to relax 17.65 1.31

3 The ability to focus attention 16.98 1.35

4 The ability to cope with anxiety 17.53 1.30

5 Self – confidence 16.73 1.32

6 Achievement motivation 18.71 1.55

12 PASS 7.63 1.11

13 Bouncing 41.87 1.33

14 Aiming 6.64 1.54

Table (3) shows the mean and the standard deviation of the variables under consideration.

 Table (4) Matrix correlation between the psychological variables in question and the passing skill

Variables Mental 
perception Relaxation Focus 

attention
Face 

anxiety
Self – 

confidence
Achievement 
motivation PASS

Mental visualization -

The ability to relax 0.88 -

The ability to focus 
attention 0.76 0.76 -

The ability to cope 
with anxiety 0.87 0.65 0.71 -

Self – confidence 0.56 0.54 0.82 0.89 -

Achievement 
motivation 0.87 0.96 0.68 0.59 0.77 -

PASS 0.78 0.82 0.74 0.91 0.76 0.93 -

The value of the tabular t at the level of significance 0.05 = 0.215

It is clear from Table (4) that there is a statistically significant correlation between passing skill and all 
psychological variables under investigation where calculated (t) values ranged between (0.74 and 0.95), while the 
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tabular value (t) equals (0.215) at the level of significance (0.05), It is also evident that there are statistically significant 
relationships between all psychological skills. 

 Table (5) The final step in the logical analysis of the regression of psychological variables on the skill of 
passing

Variables Partial regression 
rate

Standard 
error A calculated Shareholding 

Percentage

Fixed amount 1.86 0.97 1.92

Mental visualization 0.18 0.11 1.56 0.30

The ability to relax 0.10 0.16 0.59 0.19

The ability to focus attention 0.15 0.21 0.70 0.21

The ability to cope with anxiety 0.20 0.28 0.72 0.22

Total contribution ratios 0.92

Table (5) shows that the most psychological variables contributing to the performance of the preparation (passing) 
skill is the ability to visualize by (30%), followed by the ability to face anxiety by (22%), followed by the ability to 
focus attention by (21%), followed by the ability to Relaxation rate (19%), and it is noted that the total contribution 
rates equal to (92%), which is a high percentage of psychological variables in the skill (passing). 

Table (6) Matrix correlation between the psychological variables under study and stubbing skill

Variables Mental 
perception Relaxation Focus 

attention
Face 

anxiety
Self – 

confidence
Achievement 
motivation Bouncing

Mental visualization -

The ability to relax 0.88 -

The ability to focus 
attention 0.76 0.76 -

The ability to cope 
with anxiety 0.87 0.65 0.71 -

Self – confidence 0.56 0.54 0.82 0.89 -

Achievement 
motivation 0.87 0.96 0.68 0.59 0.77 -

Bouncing 0.78 0.82 0.74 0.91 0.76 0.93 -
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It is clear from Table (6) that there are a number 
(36) correlation coefficients and all of these coefficients 
are positive, as it is clear from the table that there is a 
statistically significant correlation between bouncing 
skill and all psychological variables under discussion 
where calculated (t) values ranged between (0.74-0.95) 
while The value of the (T) tabular equals (0.215) at 
the level of significance (0.05), as it is clear that there 
is a statistically significant relationship between all 
psychological variables.

 Discuss the Results 

It is clear from Table (5) that the percentage of 
the contribution of the skill of mental visualization to 
(passing) has reached (30%), and it is considered an 
appropriate percentage because of the importance of 
mental visualization in the skill of preparation, where 
students need a great amount of evoking his previous 
knowledge of the capabilities of each of his team players 
In the performance of the attack, as well as needs to evoke 
the previous positions of successful attack operations in 
order to repeat it and the unsuccessful exclude it and 
with multiple types of pass, as shown in Table (5) that 
the percentage of the contribution of the ability to face 
anxiety in the skill of preparation amounted to (22%), 
which is also considered an appropriate proportion to 
the need Designed to counteract anxiety when passing 
balls, there is always fear of wear Lap and anxiety 
the direction of passing the ball always has a question 
is whether passing the ball is appropriate in terms of 
strength and distance, is its height appropriate, is its 
position appropriate, is this type of passing appropriate, 
is the appropriate type of passing for this position chosen 
all these and other concerns that make the stomach in a 
concern On the performance of the passing skill, and for 
this reason the importance of being able to face anxiety 
is evident, so the contribution rate was appropriate for 
this skill.

Table (5) also shows the percentage of the ability to 
focus attention in the preparation skill, which reached 
(21%), which is also a required percentage because 
success in performing this skill requires focus and 
attention because focus of attention is necessary in the 
success of the skill and distraction of attention and lack 
of focus negatively affects the performance of the skill 
Passing requires a great deal of focus, as many variables 

enter the pass process, including the level of reception. 
All these variables require an appropriate amount of 
attention concentration, and therefore the contribution 
rate of the ability to focus attention came at a high rate, 
as Table (5) shows that the contribution rate of the 
ability to relax It reached (19%) and this too Required 
for the stomach, if students feel tense and anxious, he 
cannot pass the ball in the right place at the appropriate 
height, and relaxation is required for the player passing 
the ball so that he can perform the skill in the required 
image. The contribution of attention concentration in the 
stumping skill amounted to (33%), which is appropriate 
to the requirements of the stumping skill of the focus of 
attention, where students need a degree of concentration 
and not being distracted when the ball is struck so that 
he can estimate the place where the ball descends on 
the ground as well Estimating its speed in order for it 
to reach the ball and the appropriate height, as the need 
to focus attention appears when the ball descends in a 
place between the players and the dependence of both 
of the student on the other, the most focused students 
are the students who bounce the ball and not leave it 
to the opposing team. the percentage of the contribution 
of mental visualization in stubborn skill reached (22%), 
because students, when performing this skill, must 
have a large amount of mental visualization, because 
students who are the axes must visualize the place 
of the conversation and evoke previous successful 
performances and situations that have passed Previously 
when discussing at previous times and biases the 
successful performances from them and excludes the 
failed performances, as well as there is a relationship 
between the students axes and the place of the ball 
descending by invoking the students&#39; knowledge 
of the correct way of performance, in addition to that he 
imagines and imagines his team’s attack method so that 
the dialogue is done in a way that helps in the success of 
the attack method. The percentage of the self-confidence 
contribution in the skill of receiving the transmission 
reached (18%), which is a logical percentage of the 
skill&#39;s need of a high degree of self-confidence 
so that students can have an appropriate dialogue and 
deliver the ball in the nearest place to repent on the 
goal, and the self-confidence feels Students with rest, 
non-arousal, intolerance, lack of tension, and weak 
students ’self-confidence lead to his failure to perform 
the bouncing skill, in particular the bouncing skill is 
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one of the most important skills in handball because it 
is a basis for good preparation processes 7 for attack 
and thus good attack, and therefore this skill needs 
a high rate Self-confidence to ensure To succeed in 
this performance skill. The percentage of contribution 
motivation achievement in the correction skill reached 
(30%) because it needs a great deal of any motivation in 
achieving goals because this skill needs to move quickly 
to the ball and may need to jump forward and fall to the 
ground or side fall and side roll You may 8 need to move 
from one place to another at a maximum speed as well 
as to change direction at a high speed, and therefore the 
importance of students&#39; motivation to achieve the 
skill appears so that he can perform this skill.

Conclusions 

There is a relationship between psychological 
skills (the ability to visualize, the ability to relax, the 
ability to focus attention, the ability to face anxiety, 
self-confidence, motivation to achieve sports) and 
some basic handball skills (passing and receiving skills, 
bouncing skills, shooting skills). The most important 
psychological skills a handball player needs when 
performing a passing skill are the ability to visualize, the 
ability to face anxiety, the ability to focus attention, the 
ability to relax. The most important psychological skills 
a handball player needs when performing a bouncing 
skill are the ability to visualize, self-confidence, the 
ability to focus attention, the ability to face anxiety. The 
most important psychological skills a handball player 
needs when performing a correction skill are the ability 
to relax, self-confidence, motivation to accomplish, the 
ability to visualize. 
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Abstract
The aim of the research is to identify the effect of the educational curriculum prepared with the model to 
accelerate thinking in the arbitration performance of students with handball and the extent of their response. 
Experimental approach used to design (two equal groups) with pre and post tests to suit the nature of the 
research and its problem, and the researcher identified the research community with the fourth stage students 
in the College of Physical Education and Sports Science / Dhi Qar University, who are (90) students for the 
academic year (2019/2020) distributed On two divisions (A & B), where the division (A) was identified as 
a sample for research, (30) students were selected, including a sample for research and (10) students for a 
survey sample Also in the simple random method, then the researcher designed a form for evaluating the 
arbitration performance of students with handball and was presented to the experts and specialists, who 
number (15) expert and specialist in handball game in order to determine the validity of the form paragraphs, 
and appropriate statistical treatments were used to reach the results, then they were Presentation, analysis 
and discussion of results. 

Keywords: educational curriculum, thinking, arbitrary performance, handball  

Introduction

Scientific progress plays a major role in providing the 
teacher with modern educational tools, devices, means 
and models 1, whether cognitive or applied, that help to 
facilitate the delivery of information to learners, and the 
model of accelerating thinking is considered a modern 
method 2. As it is based on five stages, relying on the 
constructivist theory of Piaget and the social Vygotsky, 
and the basis of this model is based on developing a 
problem or question for students who cannot answer it, 
as this will put them in a mental struggle to generate 
new ideas and find a correct answer and solutions to 
the problem or question and thus move them to a stage 
of development My mind is advanced 3. Education in 
the colleges of physical education and sports science 
aims to prepare the student for his simple abilities to 
prepare him and make him a successful academic, and in 
order to achieve this, the vocabulary of the educational 
curricula must be developed according to scientific 

foundations commensurate with the capabilities of 
students 4. Among the sports that are taught in the 
College of Physical Education is handball, which is one 
of the difference sports that requires its students to be 
at a high level of learning the skill performance as well 
as the legal aspect in order to create academic students 
who work well with good and appropriate capabilities 
consistent With the requirements for the performance of 
basic skills and the legal aspects of handball, the legal 
aspect of handball is an important and major aspect that 
cannot be neglected, which is a link movement and a 
watershed between students, which works to link skill 
and technical performance. 

Methodology

The researcher used the experimental approach to 
suit the nature of the research and its objectives and 
to be the appropriate means to prove hypothesis. The 
experimental approach is defined as “an attempt to control 
all the basic factors affecting the variable or dependent 
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variables in the experiment except for one factor that the 
researcher controls and changes in a specific way, with 
the intention of identifying and measuring the effect of 
the variable or dependent variables.

Research community and sample:

The researcher will adopt the design of the 
control and experimental groups. As for the research 
community, it may be students of the fourth stage in 
the College of Physical Education and Sports Science / 
Dhi Qar University, who are (90) students divided into 
two divisions (A) and (B), where the division (A) was 
chosen by the method Randomization as a sample for 
research. (30) students were chosen as a precise sample 
identification and (10) students for the exploratory 

experience, and this was done in a simple random 
manner. 

Field Research Procedures: 

Designing a handball arbitration performance 
evaluation form: 

By informing the researcher of previous studies in 
the field of handball, he was unable to find a form to 
evaluate the arbitration performance in handball, so he 
resorted to designing a special form for that by taking the 
opinion of specialists, as well as looking at the scientific 
sources and references, and a poll (15) From the game 
specialists to indicate the validity of the evaluation 
paragraphs and the scale scale, and Table (1) shows the 
validity of the form. 

Table (1). The handball assessment form is shown to students

S Paragraphs K2 indication

1 stand diagonally with fellow 15 Valid

2 move at a suitable speed with a players movement 15 Valid

3 Use the whistle with the required power, with playing conditions 15 Valid

4 Use of the appropriate arbitration notice according to the type of legal case 14 Valid

5 Adherence to the duties assigned to it as a good court judgment or a goal referee 14 Valid

6 Correct movement by referencing as a goalkeeper or progress as a referee 15 Valid

7 Cooperation with the technical supervisor and table rulers 14 Valid

8 Move and take the right position when carrying the throws 15 Valid

The scientific foundations of the arbitration 
performance evaluation form: 

Validate the form: 

The sincerity of the form was found through 
apparent honesty as it was determined based on the 
opinions of (15) experts and specialists in the field of 
handball who, through the validity of the paragraphs and 
their affiliation with the arbitration performance, which 
were inferred by the test (Ka 2) to accept them all, as 

well as was extracted Verify the content by analyzing 
the paragraphs of the form to determine the jobs, aspects 
and levels to be evaluated by students (rulers) 

Fixed form: 

The stability of the form was found by piloting it 
to three of the constituents experts and specialists in 
handball, through the evaluation of referees for the 
Premier League matches of handball for the sports season 
(2018-2019), based on the video registration of three of 
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the matches for a period of (10) actual minutes of a period 
The match, as the evaluation took place on 12/25/2019, 
and the same matches were re-evaluated on 14/14/2020, 
as the simple correlation coefficient (Pearson) was found 

between the results of the evaluation of the evaluators, 
which showed the stability of the form with a very high 
degree, and table (2) ) It shows the consistency of the 
form according to the evaluation of the evaluators. 

Table (2). It shows the consistency of the handball arbitration performance evaluation form for students

Rectifiers
correlation 
coefficient

Significance 
level

Statistical 
significance

The first 0.96 0.001 Moral

The second 0.94 0.002 Moral

Third 0.97 0.001 Moral

Objectivity of the form: 

The objectivity of the form was represented by the 
instructions shown to the evaluator of what is required 
to evaluate the judges according to the evaluation 
paragraphs, as the form was indicated in Table (1), as 
well as the scale of appreciation for the progressive 
evaluation of (zero), which represents the lack 

The degree to the number (10), which represents 
the highest degree of evaluation, and in light of the 
procedures that were taken to design the evaluation 
form, procedures for how to evaluate students in the 
arbitration performance were described.

The main experiment of the thinking acceleration 
model: 

Pre-test: 

The researcher conducted the pre-test on the research 
sample of (30) students, for arbitration in handball within 
two days, as follows: 

- Evaluating the arbitration performance by handball 
on December 25-26, 2019. 

In light of the results of the pre-test, the researcher 
conducted the homogeneity and parity of the research 
sample in order to initiate one point experimentally 
for the research, as the result of a zero coefficient of 
coefficient which indicates the homogeneity of the 
sample, and table (3) shows that, While Table (4) shows 
the equivalence of the sample in the research variable 
(dependent), as the value of (t) was not significant at the 
degree of freedom (28), and at the level of significance 
(0.05). 

 Table 3. It shows the homogeneity of the research sample in the variables studied

Variables arithmetic mean The vein standard deviation Coefficient of torsion

Arbitration performance 19.76 18.00 6.00 0.29

 

 



2586      Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4

Table (4). Shows the equivalence of the two research groups

Variables

experimental group control group

value t significance 
level

Type of 
indicationarithmetic 

mean
standard 
deviation

arithmetic 
mean

standard 
deviation

Arbitration 
performance 19.93 2.73 19.60 2.77 0.331 0.743 not 

significant

Results

For the purpose of describing the results of the sample individuals, the researcher statistically processed the data 
using the arithmetic mean and standard deviation. For the purpose of knowing the significance of the differences 
between the pre and post tests, and for the two research groups, a test (t) was used for the correlated samples. As 
shown in tables (5) and (6). 

Table (5). The description and statistical inference of pre- and post-test results are shown in the research 
variables of the experimental group 

Research variables

pre-test post-test

( t ) significance 
level

Statistical 
significanceQ P Q P

Handball Arbitration 
Performance 19.93 2.73 43.53 7.28 11.74 0,000 moral

N = 14 under the significance level = 0.05 

Table (5) shows that there is a difference and 
difference between the values   of the arithmetic mean 
and the standard deviations between the pre and post 
tests in the search variable (arbitration performance), 
where the value of the mean and the standard deviation 
of the arbitrary performance variable in the pre-test, 

respectively (19.93) (2.73), while in The post test has 
reached (43.53) (7.28) and the calculated value of (t) 
(11.74) is under the significance level (0.05), which 
means that there are significant differences between 
the two tests and in favor of the post test because the 
arithmetic mean is greater. 

Table (6). The description and statistical inference of pre- and post-test results are shown in the search 
variable of the control group 

Research variables
pre-test post-test

( t ) significance 
level

Statistical 
significanceQ P Q P

Handball Arbitration 
Performance 19.60 2.77 33.93 3.91 11.56 0,000 moral
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Table (6) shows that there is a difference and 
difference between the values   of the arithmetic mean 
and the standard deviations between the pre and post 
tests in the search variable (arbitration performance), 
where the value of the mean and the standard deviation 
of the arbitrary performance variable in the pre-test, 
respectively (19.60) (2.77), either

In the post test, it reached (33.93) (3.91) and the 
calculated value of (t) (11.56) was below the significance 
level (0.05). This means that there are significant 
differences between the two tests and in favor of the post 
test because the arithmetic mean is greater. 

Through the presentation and analysis of the results 
of the pre and post tests of the arbitration performance 
and of the two research groups (experimental and control) 
as shown in table No. 5 and No. 6, it was found that there 
are differences in both groups, as for the differences in 
the results of the experimental group between the pre 
and post tests, he attributes The researcher caused these 
differences in the researched variable to the students 
’response to all learning requirements during the 
educational units of the proposed educational curriculum, 
as it is one of the most effective means to highlight energies 
and achieve goals, as the researcher used the philosophy 
of the model to accelerate thinking in terms of its use of 
most of the vocabulary of learning and education and the 
interaction of the teacher and the student in the lesson, 
and presenting And the presentation of the educational 
material is a live demonstration by the teacher and the 
student, symbolically through technological means, the 
field application of learning and evaluation for it, and the 
merging between the theoretical and practical subject, as 
well as the researcher attributes these differences to the 
principle of using questions 

The answers, explanation, and presentation for each 
part of the legal articles by hand and the pairing between 
theoretical and practical aspects in the educational 
curriculum, which was able to raise the level of arbitrary 
performance for students through the ability to develop 
and think, and that “the degree of change in knowledge 
depends on the nature of the situation in which the 
individual gets information and on Source, style and 
degree of mastery. 

The researcher believes in the development of the 
control group for the results of its dimensional tests 

compared to its tribal results in the research variable 
(arbitration performance), that the control 6 group 
exercised the educational size of the educational content 
of the subject teacher and his method of teaching 
to achieve the educational goals also for the fourth 
stage by hand, as the continuity in Learning leads to a 
development in knowledge in general through changes in 
the behavior of learners day after day, with the presence 
of educational material, the teacher, and accumulated 
experience 

For the learner and may be at levels according to 
the nature of the teacher, his method and the learner’s 
response from the researcher’s point of view, as (Dhafer 
Hashem Ismail) confirms that the natural phenomena of 
the learning process must be there

Development in learning as long as the teacher 
follows the steps of the proper foundations for learning 
and education, and last but not least that the development 
at the level of the control group was not at the level of 
ambition for what the experimental group achieved 
compared to the results of the post-test for both groups 
where the high moral differences for the effectiveness of 
the independent variable by the researcher And its effect 
in the field on arbitration performance of handball for 
students. 

As this model is distinguished by the presentation 
and application of the content of the educational 
material in a sequential, intensive 8, 9, and overlapping 
manner by grouping the content in one frame (applied 
educational video, posters) accompanied by the 
teacher’s explanation and application exercises for 
the presentation, and the researcher believes that the 
development of arbitration performance by hand for the 
experimental group of During the excitement of learning 
motivation using the model to accelerate thinking 
away from the prevailing methods of learning and its 
reflection on the increase in acceptance of the scientific 
material and the desire to learn to it through the video 
presentation and posters interesting to their thinking and 
interesting to their enthusiasm, and targeting the model. 
The experimental group with the educational method of 
the model to accelerate thinking and the teacher reflected 
on its development in performance. Arbitration by hand, 
through the clear role of students in solving problems 
facing them with regard to a specific knowledge, as 
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well as their role in unifying their ideas in one direction 
through presentation and discussion of arbitration cases 
and movements within the stadium and giving freedom 
to express opinions to students and ask questions and 
find common solutions to them, where the researcher 
sees That the model of accelerating thinking through 
presentation and discussion of arbitration cases and 
movements on the field and giving freedom to express 
opinions to students and ask questions and find common 
solutions to them. 

Conclusions

In light of the results obtained by the researcher 
through the field experiment and his use of the appropriate 
statistical methods in the description and inference about 
them, he concluded the following conclusions: 

1- It was found that the form prepared by the 
researcher has the ability to evaluate the arbitration 
performance by hand for students. 

2- The application of the vocabulary of the 
educational curriculum followed by the researcher 
using the model of accelerating thinking contributed to 
the development of arbitrary handball performance for 
students. 

3- The progress made in the refereeing performance 
of handball for students through the clear difference of 
the results of the dimensional tests of the experimental 
group confirms the effectiveness of the independent 
variable and experimental control. 

4- There is an evolution of the control group in the 
arbitration performance by handball, but not at the level 
of ambition compared to the experimental group.  
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The Effect of Therapeutic Exercises of Degree and Severity of 
Tear Tendon Muscle Tendon Rupture and Some Physical and 

Functional Variables for Athletes
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Abstract
The research problem included in the injury of the rotator cuff tendon rupture and the study aimed at - the 
number of therapeutic exercises severely and the degree of injury to qualify for the injury of the rotator cuff 
tendon rupture and some physical and functional variables for athletes - knowledge of the effect of therapeutic 
exercises severely and the degree of injury to qualify for injury to the rotator cuff tendon rupture and some 
variables.As for the research method, the researcher used the experimental method and by designing the 
experimental group with one pre-measured, middle, and dimensional measurement for its suitability and the 
nature of the problem.

Keywords: Therapeutic exercises, muscle, rupture, physical and functional variables, athletes 

Introduction

The therapeutic exercises are one of the most 
effective means of physical therapy if used in an orderly 1, 
accurate and consistent way with the functional condition 
of the body, as all the aspects of sports rehabilitation 
depend mainly on the neuromuscular compatibility of 
all the body& systems, and recent years have witnessed 
a great development and diversity in the methods and 
techniques used in physical therapy, and Here we see the 
positive role of therapeutic exercises 2 , which is one of 
the most important of these means at this stage, appears 
because of its positive effect, the researcher noticed that 
the tendons are more likely to be wounded severely on 
young players ;due to the excessive use of these muscles 
and the neglect to to maintaining it or strengthening it, 
whether by warming up and associated with total muscle 
prolongation or by using inappropriate weights during 
training, the importance of research lies in an attempt 
to prepare therapeutic exercises according to the degree 
and severity of the injury to treat a muscle tendon injury 
3 .

Materials & Methods

Research Methodology:

The researcher used the experimental method in 

designing the single experimental group with pre, middle 
and dimensional measurements.

Research Society

The researcher defined the research community in an 
intentional way, as the community included the players 
with tendons working on the shoulder joint (rotator cuff) 
in the clubs of the provinces of the southern region, 
ages (18_19) years, for some games, which included (3 
handball - 1 weight - 3 aircraft - 1 foot (Goalkeeper) 2 
gymnastics - 2 basketball), who accounted for 100%, as 
there were 12 injured players, the researcher Excluding 
2 members of the sample, according to the opinion of the 
doctor who specializes in the occurrence of complications 
in the injury site, so the total of the research community 
was 10 injured players.

And For the purpose of ascertaining the site of the 
injury and its severity, a magnetic resonance examination 
was carried out at Al-Hussein Learning Hospital. 
Through the resonance report and the specialist doctor, 
the location, proportion and severity of the injury were 
determined.

Means and tools used in the research:

Data collection methods

DOI Number: 10.37506/ijfmt.v14i4.11982
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Personal Interview2- Tests and measurements.3- 
Observation.

Data collection tools and devices:

· Manual computer number .

· A Chinese laptop computer type.

· Camcorder, number (1) type (Sony).

· Medical preparations of Dettol, Cotton, Gauze, 
and Adhesive Tapes to install the Pickup on the Body 
with Shaving Blades to remove the Hair from the place 
of the Pickups.

· EMG of USA Company.

· Dynamometer to measure muscle strength 
measured (in kilograms)

Field Research Procedures:

Defining the search variables:

Was selected Physical research variables (strength 
- and muscle endurance) and functional (the top of the 
electrical activity of the muscles - the area of electrical 
activity of the muscles through scientific sources and the 
opinions of experts with expertise .

Choice of tests and research metrics:

After the researcher was acquainted with many 
scientific sources and references for the purpose of 
choosing the appropriate tests and measures for the 
study variables, they were determined through scientific 
sources and in agreement with a number of experts and 
specialists to demonstrate their validity. 

Exploratory Experiences:

The researcher carried out several exploratory 
experiments on 10/21/2019, regarding the first 
exploratory experiment, and it was conducted at nine 
o&#39;clock on a sample of 3 players and in the 
physiology lab of the Faculty of Physical Education and 
Sports Science - Dhi Qar University, and they conducted 
a second exploratory experiment after 7 days passed 
And when conducting exploratory experiments, the 
researcher is keen to establish the same conditions and 
conditions in which the main experiment is, as much as 

possible so that its results can be taken.

The first and second exploratory experience:

Their purpose: -

1. Ensure the validity and configuration of the 
devices and tools used in the tests

2. Ensuring the appropriateness of the tests 
prepared in the curriculum prepared by the researcher.

3. Learn about the work of the electrical activity in 
all its details.

4. Knowing the assistant work cadre and their 
number 3 *.

5. Knowing the length of time required to take the 
tests.

6. Training on how to register.

7. to identify the difficulties facing the researcher.

Tribal tests for the research community:

The researcher used the tests that include the 
maximum force and the bearing strength of the research 
sample on 10/29/2019 at 9:30 am on Sunday in the 
halls of the College of Physical Education and Sports 
Science - University of Dhi Qar and coincided with the 
tests (maximum strength and bearing strength,) tests The 
electrical signal of the rotator cuff muscles, as the test 
was attended by all members of the sample as well as 
the auxiliary team:

The main experiment (first section):

As the first part of the main experiment included See 
Three weeks by three rehabilitative units for each week, 
as the first week contained fixed strength exercises with 
negative fixed stretching exercises without tools (as 
shown later in the program description).

Interlayer Tests:

The researchers conducted the interstitial tests four 
weeks after the application of the rehabilitation program 
on 12/1/2019 and according to the details mentioned in 
the description of the therapeutic exercises mentioned 
later to ensure the extent of the improvement and 
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response of the community to the exercises in the deltoid 
muscle affected by partial tear.

main experience (section two):

As the second section of the main experiment 
included four weeks with three different qualification 
units in the exercises applied for each week using 
therapeutic exercises with different intensity in where 
they were where the exercises were characterized by 
using mobile force and positive moving body weight 
that aims to increase the muscle strength and kinetic 
range of the joint as well as The development of muscle 
action by the occurrence of neuromuscular adaptation, 
which works to cause an increase in muscle strength as a 
result of the regulation of the work of muscle fibers and 
the regulation of the occurrence of nerve impulses.

Dimensional tests of the research sample:

The researcher carried out the post-tests of the 
research sample after completing the application of the 
vocabulary of the therapeutic exercises prepared by 
the researcher to the experimental group for the days, 
1/2/2020.

Description of the measurements and tests used 
in the research: -

The researcher chose a number of tests and 
measurements, which were determined by taking the 
opinions of experts in the field of sports medicine and 
rehabilitation to demonstrate their suitability, which 
included the maximum strength tests and muscle 
strength and EMG (peak-area) test, and these tests are 
as follows:.

First: The name of the test: _ (Measuring the 
maximum strength of the shoulder muscles :) ( 4 )

❖ Purpose of the test:

Measurement of the constant maximum force 
of the affected arm, &quot;maximum effort that can 
be produced to perform a single voluntary muscle 
contraction&quot; , As shown in Figure 1.

❖ Test description:

The laboratory sits on a chair attached to the 

dynamometer device so that the laboratory& stem is 
elongated and looking forward and its arm is stretched 
down and held with a fist attached to the device through 
the metal chain, then the laboratory is required by the 
agreed signal to keep the affected arm away from the 
stem and with maximum force

❖ Test instrumentation:

The dynamometer.- Chair attached to the 
dynamometer.- Hollow tubular iron grip.- Metal chain 
Registration method:

Figure 1. Shows the force test method for the 
dynamometer

Second: Test the strength tolerance of the 
affected arm :

❖ Test name: - Arm extended and lower side test 
(30 seconds).

❖ The purpose of the test Measurement of 
strength tolerance of the deltoid muscle.

❖ Devices and tools:

1- Mastaba height (50 cm).2- An electronic 
stopwatch.3- Dumbbell weighing 1.5 kg.

❖ Performance specifications:

❖ Sitting on a mastaba, straightly on the trunk and 
the affected arm hanging down to the side of the body 
and the fingers of the hand pointing towards the body, 
carrying a 1.5 kg dimple lifting the arm to the side of the 
body, i.e. when the humerus is in a horizontal position 
and has a 90-degree angle with the body at the shoulder 
joint and the arm back down fully extended , Repeats the 
performance as many times as possible.

❖ How to record performance: It counts the 
number of correct times within 30 seconds.
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❖ Registration: The laboratory records the 
number of correct attempts made within 30 seconds.As 
shown in Figure (2)

Figure 2: Shows how to perform the test

Third: a test: measuring the electrical signal 
(vertex - area) of the affected deltoid muscle.

❖ How the device works:

That the modern EMG device is a device with a 
weight of no more than 390 grams that connects around 
the waist of the player via a belt and this device sends 
Bluetooth signals (Bluetooth) about muscle activity to 
be received by another device known as the receiver for 
a Bluetooth signal connected to a personal computer 
(Lap Top), The advantage of the modern EMG device is 
to allow the player to perform all kinds of movements, 
bouncing, spinning, and running quickly 40 meters from 
the location of the receiver for the signal to record and 
store the EMG signal that represents the start and end 
time of the muscle activity and the electric amplitude 
of the muscle with the working space of the muscles 
working in the movement.

Figure (3) shows how to place the pickup during 
testing for one of the research sample members 

Statistical Analysis 

The researcher used the statistical package (SPSS) 
to analyze the results of the pre, intermediate and 
posttest tests using unscientific statistics due to the small 
size of the research community and the heterogeneity of 
its members in the mentioned variables, which included.

Results & Discussion

In order for the researcher to be able to know the 
objectives of his research and test his hypotheses in 
knowing the effect of prepared therapeutic exercises 
as the researcher presented the results of the tests in 
the pre, middle and post measurement of the affected 
experimental group as follows:

Physical and functional tests in the pre, middle and 
dimensional measurement of the maximum force and 
the force tolerance of the muscle muscle activity during 
the maximum force and the endurance of force ..

The EMG electrical activity tests of the muscle 
muscle activity during the maximum force and the force 
tolerance in the pre, mid, and dimensional measurements 
and the Friedman value. 

Table 1. Shows Arithmetic circles, standard deviations, lowest value, and highest EMG electrical activity in 
pre, mid, and dimensional measurements

Processors
Testing

Measurement 
UnitMeasurementArithmetic 

mean
Standard 
deviationless valuehighest value

Top EMG electrical 
activity for extreme 

strengthMicroVault

Kebili855.55153.31650.001200.0

Middle finger531.05104.91318.00677.0

*-dimensional218.8640.87165.00282.0
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EMG electrical 
activity space for 
maximum power

MicroV / s

Kebili82.8217.51662.0128.0

Middle finger65.138.20251.0080.0

*-dimensional
42.53

8.16130.2058.30

Top EMG electrical 
activity to withstand 

strength

MicroVault
Kebili941.60131.88760.01200.0

Middle finger651.5094.09580.0880.0

*-dimensional232.7081.10119.0340.0

EMG electrical 
activity space to 
withstand forces

MicroV / s

Kebili96.7621.92473.10|

Middle finger77.1114.73460.2095.80

*-dimensional52.768.05842.1063.30

Table 2. Shows Average ranks and Friedman value of EMG electrical activity test results in the pre-, mid-, 
and dimensional measurement of maximum strength and strength endurance. 

Processors
Testing

Measurement 
UnitMeasurement

FS-3 
Average 

level

The value of 
Friedman
Calculated

Significance 
level

Type of 
indication

Top EMG electrical 
activity for extreme 

strength
MicroVault

Kebili3.00

17.000,000corporate Middle finger2.00

*-dimensional1.00

Activity space 
Electromagnet 

EMG for maximum 
power

MicroVault / a 
second

Kebili3.00

20.000,000corporate Middle finger2.00

*-dimensional1.00

Top EMG electrical 
activity to withstand 

strength

MicroVault

Kebili3.00

15.000,000corporate Middle finger2.00

*-dimensional1.00

Cont... Table 1. Shows Arithmetic circles, standard deviations, lowest value, and highest EMG electrical 
activity in pre, mid, and dimensional measurements
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EMG electrical 
activity space to 
withstand forces

MicroV / s

Kebili3.00

19.000,000corporate Middle finger2.00

*-dimensional1.00

Cont... Table 2. Shows Average ranks and Friedman value of EMG electrical activity test results in the pre-, 
mid-, and dimensional measurement of maximum strength and strength endurance. 

Sample size = 10

Significance level 

EMG electrical activity tests in the pre, mid, and 
dimension measurements and Friedman& value.

Through our observation of the results of the 
average rank and the calculated Friedman value, which 
appeared in Table (2). In EMG electrical activity test 
(peak-area) for maximum strength :

We note that there is a noticeable decrease in the 
ratio of the electrical signal to the deltoid muscle 
between the pre and mid and post tests, and in favor of 
the post test in each of the peak variable. EMG And the 
area of electrical activity of the muscle. The researcher 
attributes that development to the peak variable of the 
electrical signal EMG For the deltoid muscle:

The therapeutic exercises and the type of exercises 
applied and are based on scientific foundations It has 
led to the significant 6 differences between the three 
measurements, by organizing and programming the 
training process and using the optimum stresses and 
repetitions through the rehabilitative exercises that 
are commensurate with the possibility of the injured 
through the tests that were conducted at the beginning 
of each rehabilitative unit with the codification 7 of the 
intermission times between each exercise and the other, 
which had a positive impact In developing strength for 
the deltoid muscle and its associated muscles through 
the repetitions and stresses used in the rehabilitation 
process8 . Here, the researcher sees that the muscle has 
become more exciting to the motor units through the 
improvement of the functional work of the muscle and 
the economy in the effort, and this is what the researcher 

observed through Significant improvement in muscle 
activity Electrophoresis It is required in order to reach 
a certain level of muscle contraction 9-11. The researcher 
sees that the area under the curve varies according to the 
time period for performance, as the work is extreme or 
extends for a longer period and it is directly proportional 
to the peak of the electrical signal in the muscle 
concerned with the work and according to the type of 
work, as he indicated (Muhammad Majeed) the greater 
the time period the greater the area What is below the 
curve, because it is caused by two main variables: the 
height of the peak of electrical activity and the time of 
this peak. 

Conclusions 

According to the research objectives and 
hypotheses, within the limits of the research community, 
field research procedures, and the results of statistical 
treatments of data collected in the pre-intermediate and 
post-tests of the variables under discussion, the following 
conclusions have been reached: Therapeutic exercises 
have a positive effect in rehabilitating the injury of the 
rotator cuff muscles. The therapeutic exercises have a 
positive effect in developing the strength and endurance 
of the muscles working on the shoulder joint, and thus 
reflected on the improvement of the electrical signal 
(EMG) For the variables (summit and area). 
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Abstract
 The aim of this study is to identify the effect of movement training in some physical abilities of the skill of 
overwhelming hitting of the volleyball for an experimental youth group. The researcher assumed that the 
movement training has a positive moral effect on the physical abilities and the accuracy of overwhelming 
hitting with volleyball for youth. The research community was identified by the researcher in the youth 
volleyball center in Al-Shatrah district. The researcher subjected the research sample to experimentation 
through the application of movement exercises where the researcher took into account the preparation of 
those exercises scientific steps in the implementation and application of the independent variable, which 
continued for eight weeks. The researcher dealt with the results obtained from the pre-test and post-test 
tests by using the statistical bag. The researcher concluded that there is an improvement in the physical 
capabilities of the experimental group in the post-test tests as a result of using them for movement exercises 
in the experimental group in the dimensional tests because of their subject to training. As for the most 
important thing the researcher reached, is the need to use movement training, as it works to develop some 
physical capabilities for youth volleyball players.

Keywords: Physical abilities, youth, overwhelming hitting, volleyball

Introduction

The sport training is a purely specialized process that 
enters the public and private construction of athletes and 
is an important factor in mutual relations 1. The modern 
sports training programs and their sub-units, whether 
monthly, weekly, or even daily, have become full of new 
things, where they occupied a great interest among those 
in charge of the training 2 process in preparing athletes 
and correcting training programs. Especially those 
directed at some group sporting activities, including 
the movement training approach, which worked to raise 
the level of physical abilities. Among those activities, 
volleyball, which is characterized by the abundance 
of its offensive and defensive skills 3. Volleyball 
is a team sport that is famous for excitement and 
suspense, especially in offensive skills, where the skill 
of overwhelming hitting is one of the most important 
offensive skills in this game, which has a large and 
effective role in disrupting the reception of the opposing 

team 4. As this skill requires attention in the particles of 
each of its preparatory, main, and final sections, and this 
requires upgrading the physical and motor capabilities 
of the players that constitute the main pillar in raising the 
level of this skill. All this requires from the coaches and 
specialists in this field the usage of the modern training 
methods that contribute scientifically to develop these 
capabilities 5. Especially the force characterized by 
speed, explosive power, agility, and compatibility that 
the dispatching player needs during the performance of 
the overwhelming hitting skill.

Methodology

The scientific research determines the method to be 
used, when research is applied, it needs an experimental 
approach to solve the problem. Where the experimental 
approach “is a deliberate and controlled change with 
the conditions specified for a particular event and 
noting the resulting changes in the same incident for its 
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interpretation 1.

Research’s community and sample

The research community included the young players 
in the Volleyball Specialized Center in Al-Shatra district, 
who represent the youth category and ranged between 
16-18 years old, they were 20 players, but 16 players 
were randomly chosen by draw lots method. Where they 
represented 80% of the parent community. The sample 
was divided into the experimental and control groups 

randomly by draw lots method to 8 players in each group.

Homogeneity of the sample 

In order to verify the homogeneity of the sample, 
the researcher has taken some measures to control the 
variables, even though the selected sample is from a 
close age group and the homogeneity was performed 
on the sample together before it was divided into two 
experimental and control groups. 

Table 1. The homogeneity of the research sample in the training age, height and weight using the coefficient 
of difference

Measurements and 
variables

The unit of 
measurement

the arithmetic 
mean

standard 
deviation

Coefficient of 
variation (%)

1 Training age Month 38.16 0.57 13.3

2 Mass Kg 77.58 2.02 2.6

3 Length cm 185.83 6.30 3.4

4 Arm length cm 80.1 5.12 6.4

5 Torso length cm 81.33 6.70 8.2

6 Leg length cm 104.5 2.84 2.7

Equivalence of the two research groups

One of the most important things that the researcher must consider is that the differences return to the experimental 
factor. On this basis, the control and experimental groups must be equal in all variables and indicators completely. 
Therefore, statistical methods were used by the mean, standard deviation and T-test for independent samples (between 
the experimental and control groups) before applying the method as shown in Table 2.

Table 2. Arithmetic mean, standard deviations, calculated (T) value and (Sig) value for the experimental and 
control groups in the pre-test

  Processors 
      

The unit of 
measurement

Diametrical 
overwhelming hitting 

(pre-test _ control)

Diametrical 
overwhelming hitting 

(pre-test _ experimental)

Calculated 
T value

Significance level 
(0.05) significance

Measurements x ‾        + σ x ‾        + σ

The explosive force of 
the legs M 21.6 0.7 22.1 0.99 1.3 0.2 Not significant

The explosive force of 
the arms M 2.7 0.04 2.7 0.04 0.1 0.9 Not significant

The force marked by 
speed of the legs time 4.2 0.3 4.1 0.3 0.07 0.9 Not significant

The accuracy of the 
overwhelming hitting Degree 6.6 0.5 6.5 0.5 0.6 0.5 Not significant
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Methodology

Means of collecting information:

Arabic and foreign references, Personal interviews, 
Observation and analysis, Experimentation, Testing and 
measurement.

Tools and devices used:

Tape Measure, Volleyball, Japanese-made whistle, 
Medical scale, Japanese-made (CASIO) computer. 
Irish-made Dell Ci7 laptop. DVD (6) legal  volleyball 
court and legal volleyball balls (3). 5 cm wide adhesive 
tape and office tools. Casio electronic stopwatch.

Exploratory experiment

The most important thing that scientific research 
scientists recommend for the purpose of obtaining 
accurate and reliable results is conducting the exploratory 
experiment. Which is defined as “a mini-experiment 
from the main experiment, the purpose of which is to 
experiment the work to reveal the obstacles and negatives 
6 facing the application of the main experiment or for the 
purpose of training some cadres to assist in the work.”

The researcher conducted the exploratory experiment 
on Friday 4/1/2019 at nine o’clock in the closed hall of 
sports in the College of Physical Education and Sports 
Science, Thi Qar University on the a sample of (6) 
players out of the community of the research “from the 
Euphrates Sports Club to apply the physical and mobility 
capabilities, the accuracy of the overwhelming hitting. 
The purpose of this experiment is to assess performance 
and know the negative aspects and variables which will 
face work and also to check the following:

1- Knowing the appropriate tools and devices to 
conduct these tests.

2- Knowing the appropriate time and place to 
conduct it.

3- Ensuring the adequacy of the supporting staff.

4- The definition of the auxiliary staff in how to 
apply these tests.

5- Knowing the difficulties and problems facing the 
researcher in applying these tests before applying them 
in the main experiment 

Field research procedures

Tests for the research sample

The researcher conducted the tests and pre-
measurement for the experimental and control groups 
before starting the implementation of the training 
curriculum on Friday and Saturday, 11-12 /January/ 
2019 at nine in the morning (in the closed hall Youth 
Forum Shatrah / Thi Qar / Shatrah). All members of the 
sample (16) as players, the researcher and the assistant 
team worked on the first day where the measurements 
(lengths, mass, and age) were identified, then physical 
tests were performed. On the second day, the accuracy 
of overwhelming hitting of the volleyball was tested, 
a camera was placed in its assigned location on the 
front level of the player who performs the skill of 
overwhelming hitting with the right hand on the side of 
the beating area, about 8.78 m.

Statistical means

As mentioned above, in order to verify the 
homogeneity of the sample, the researcher has taken 
some measures to control the variables, for this purpose 
the statistical methods were used as:

ü Arithmetic mean.

ü Standard deviation.

ü Coefficient of variation.

ü  Pearson correlation coefficient.

ü T-test for correlated samples.

ü T-test for independent samples. 
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Results and Discussion
Table 3. the values of the arithmetic mean, the standard deviations, and the calculated value (T) of the 

values of some physical and motor abilities

Variables Units

Pre-test control group Post-test control group
Difference 

in (x ‾)

level of 
development

%

The 
calculated T

level of 
significance

0.05 *
result

x ‾        + σ x ‾        + σ

1 The explosive force 
of the legs M 21.6 0.7 27.1 1.8 5.5 20.4 7.4 0.000 Significant

2 The explosive force 
of the arms M 2.7 0.04 2.9 0.09 0.2 6.9 5.9 0.000 Significant

3 The force marked by 
speed of the legs time 4.1 0.3 4.1 0.3 0.01 0.3 0.08 0.9 Not significant

4
The accuracy of 

the overwhelming 
hitting

Degree 6.6 0.5 6.5 0.5 0.125 1.9 0.5 0.6 Not significant

* At the significance level ≤ 0.05

Table (3) shows the values of the arithmetic mean, the standard deviations, the difference between the arithmetic 
means, the percentage of evolution, the value of (t-test) and the level of significance between the pre-test and post-
tests of the control group for the explosive strength of the two legs, the explosive force of the two arms, the force 
distinguished by the speed, and the accuracy of the overwhelming multiplication. The explosive strength of the arms, 
it appeared through Table (3) that there were significant differences between the pre-test and post-test and in favour 
of the post-test. 

Table 4. the values of the arithmetic mean, standard deviations, and the calculated value (T) of the values 
of some physical, motor, and accuracy capabilities of the pre and post tests of the experimental group.

Variables Units

Pre-test 
experimental 

group 

Post-test 
experimental 

group Difference 
in (x ‾)

level of 
development

%

The 
calculated 

T

level of 
significance

0.05 *
result

x ‾        + σ x ‾        + σ

1
The explosive 

force of the 
legs 

m 22.1 0.9 34.02 1.09 34.9 34.9 20.5 0.000 Significant

2
The explosive 

force of the 
arms

m 2.7 0.04 3.4 0.5 0.7 21.2 4.4 0.003 Significant

3

The force 
marked by 

speed of the 
legs

time 4.1 0.3 3.3 0.09 25.642 25.6 6.3 0.000 Significant

4

The accuracy 
of the 

overwhelming 
hitting

Degree 6.5 0.5 9.4 1.8 30.7 30.7 5.6 0.000 Significant

* At the significance level ≤ 0.05
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Table (4) shows the arithmetic mean, standard 
deviations, the difference between the arithmetic means, 
evolution ratio, value (t-test) and the level of significance 
between the pre-test and post- tests of the experimental 
group for both the explosive strength of the two legs, the 
explosive strength of the arms, the force distinguished 
by the speed, and the accuracy of the overwhelming 
multiplication.

The overwhelming hitting for experimental group:

From Table 4, it appeared that there are significant 
differences in physical abilities and the accuracy of 
overwhelming hitting between pre-test and post-tests 
and in favour of the post-test. 7 The researcher attributes 
that the development in the explosive force variable 

for the legs is due to the diversity and effectiveness of 
the movement exercises adopted by the researcher and 
applied by the experimental group. 

Which increased the ability to the working muscles, 
as Mohamed Tawfiq stresses that “exercises similar to 
the stages of the overwhelming hitting skill are one of 
the most effective forms in developing the explosive 
force because these exercises impose a high effort on 
the body, especially on the muscles, tendons and the 
working joints, for this reason there is rapid adaptation 
and adaptation of the body and progressively on this 
Type of exercises by starting with exercises of the lowest 
intensity and then the most difficult and the highest 
intensity 8,9. 

Table 5. Values for mean, standard deviations, and value of calculated (T) for some physical, motor, and 
accuracy capabilities for pre-test and post-tests of the experimental and control groups

Variables Units
Post-test control 

group 
Post-test 

experimental group Difference 
in (x ‾)

The 
calculated 

T

level of 
significance

0.05 *
result

x ‾        + σ x ‾        + σ

1 The explosive force 
of the legs m 27,125 1,807 34,015 1,086 6,890 9,240 0,000 Significant

2 The explosive force 
of the arms m 2,905 0,093 3,426 0,470 31,110 3,07589 0,00821 Significant

3 The force marked by 
speed of the legs time 4,131 0,317 3,268 0,090 0,863 7,384 0,000 Significant

4
The accuracy of 

the overwhelming 
hitting

Degree 6,500 0,533 9,375 1,767 2,875 4,403 0,000 Significant

* At the significance level ≤ 0.05

Table (5) shows the arithmetic mean, standard 
deviations, the differences in the arithmetic mean, 
significance level between the pre-test (t-test) and the 
post-test of the experimental group for both the explosive 
strength of the two legs, the explosive force of the arms, 
the force distinguished by the speed, and the accuracy of 

the overwhelming hit.

From Table 5 we can see that there were significant 
differences in physical abilities and accuracy of 
multiplication in the post-test_post-tests of the 
control and experimental groups and in favour of the 
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experimental group. The researcher attributes the reason 
for these differences to the effectiveness of the movement 
exercises that were applied by the experimental group, 
where the explosive force of the legs developed in the 
experimental group and significantly.

As the movement exercises included jumping 
exercises with both feet and jumping in a way that is 
consistent with the direction of strength in the skill 
of overwhelming hitting as well as the vertical and 
horizontal jump exercises, whether with an instrument 
or without a tool, it was limited only to jumping to the 
highest possible point, and nothing else, as happened in 
some studies that used exercises to develop that [4].

The researcher adds that the effectiveness of 
the movement exercises focused on developing the 
explosive force of legs through preparing exercises that 
targeted the performing of different forms of jumping 
and hopping for the purpose of developing the activity 
stage when performing overwhelming hitting. 

The explosive force of the arms of the experimental 
group, it showed a superiority in the dimensional 
measurement from what it is in the post-test of the control 
group. The researcher believes that the reason for this 
is because the used movement exercises focused on the 
working muscles of the preferred and un-preferred hand. 
As in the exercises of standing by clapping and throwing 
the medical ball with the striking hand that contributed 
to the development of the explosive force of the muscles 
of the hands. 

As well as providing an adequate and appropriate 
amount of compatibility between the two settings 
physical and skill which can be achieved through the 
established movement exercises if they are repeated 
according to the basic principles of sports training with 
some adjustments.

The reason for the development in the force marked 
by the speed of the two legs of the experimental group 
compared to the value of this ability in the control group 
is due to the organized planning in the given training 
doses for the used movement exercises as well as the 
rapid transition exercises that contributed to employing 
the muscular work well with the stability of the 
kinetic range of the joints which helps to increase the 
distinctive force by speed and increase its capacity in the 

experimental sample. 

Conclusions

The sport training is an important specialized process 
that enters the public and private construction of athletes 
which works to raise the level of physical abilities. 
Based on the followed procedure in this research, the 
researcher have the following conclusions:

There was an evolution in the physical abilities 
(explosive force and speed characteristic) of the 
experimental group in the post-tests as a result of using 
them for movement exercises.

There was a noticeable development in the force 
marked by the speed of the control group in the post-tests 
as a result of its use of the trainer’s exercises that focused 
on developing the approaching speed of the control 
sample, while there was no significant development in 
the rest of the variables under investigation.

The movement exercises contributed to the 
development of the accuracy of the overwhelming hit for 
the volleyball of the experimental group in the post-test 
through the development of physical capabilities. 
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Abstract
Included five chapters, as the first chapter contained the definition of research that includes learning the skill 
of The Snatch using modern teaching methods. The research problem has been identified, which consists 
in not using these methods in teaching the skills of The Snatch and Clean and Jerk and various within the 
educational curriculum scheduled and followed for students of the first stage In the College of Physical 
Education and Sports Science and the goal of the research to:- Knowing the effect of the researched methods 
(inclusion, self-revision, and commanding) on learning the skill of The Snatch for students with weight 
lifting. Exposing the best methods (inclusion, self-revision) has an impact on learning the skill of The Snatch 
students. As for the second chapter, it contained theoretical studies that have a relationship with the teaching 
methods that were used in the research, while the third chapter included the research methodology and its 
field procedures if the researchers used the experimental approach to its suitability the nature of the problem 
and the first experimental group used the method of self-review (self-examination) as for the experimental 
group The second is the method of inclusion (containment). 

Keywords: Methods, Learning, Skill, Snatch students 

Introduction

The educational process relies on three Fundamentals 
(the teacher, the student, the curriculum). In light of these 
basic Fundamentals 1, appropriate teaching methods are 
used that are the basis of the educational process, and 
through which researchers and those who are interested 
in the educational process in particular and the teaching 
methods in the field of education invest in the field of 
education in the field of education in the field of education 
2. The adoption of traditional teaching methods, of which 
the problem is the command and recurring method does 
not in any way mean a failure in the educational process 
in general and the motor learning process in particular 
3, as the adoption of these methods has reached a good 
level in skill learning and development. This is a method 
Based on the centralization of the teacher in making 
decisions related to the lesson on the one hand and in 
evaluating the student’s performance with the motor 
duty related to the skill required on the other hand 4, 
Mosten has been able to provide a number of teaching 
methods based on achieving educational goals through 

developing the capabilities and intentional of students 
from all sides, after the learning process focused on the 
centralization of the teacher and the lack of space for 
the student to express his opinion and his participation 
in some of the decisions regarding the taking of some of 
the decisions 5. The modern teaching methods included 
a number of concepts according to which the student is 
given an opportunity to make part of the decisions related 
to self-evaluation by the student himself and give him the 
perception confidence of how the correct performance of 
the motion duty 6. Emphasis on dealing with the eleventh 
modern methods, as defined by Musten, and the methods 
chosen are the method of assurance (containment) and 
the method of self-review (self-examination). Here, 
the importance of research as the field of research and 
the process of research in the field of research and the 
process of research Kinetic and teaching methods, on the 
other hand.

Methodology

The methodology used in research is determined 
on the basis of the nature of the problem, so the 
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experimental approach has been used for its suitability 
to the nature of the problem, as it is the only research 
approach that enables it to be the most reliable approach 
to solving many scientific problems effectively, as well 
as its contribution to the progress of scientific research in 
human sciences. Social studies, among them the sports 
sciences.

Research Sample:

The research community was chosen from the first 
stage students in the College of Physical Education and 
Sports Science - University of Kufa for the academic year 
(2018-2019) and from three divisions in the deliberate 
manner which is (B, C, and D) and by (76) students 
only the students ’people and the research sample was 
(54) A student has been excluded from them students 
who have been allowed to study (teachers) and those 
who have failed and are not always in compliance. His 
research sample accounted for (71.05%) of the original 
community for the purpose of starting the research work 
and after that they were harmonized using the coefficient 
of torsion, and Table (1) shows the results of this 
homogeneity, The sample was divided into three groups, 
two experimental and other controlling and by lottery 
way, whereby Division B became the first experimental 
group and division (C) the second experimental group 
and Division (D) the discipline group, knowing that the 
individuals of the sample are beginners to practice the 
skill of The Snatch lifting . 

Table (1). Sample homogeneity by torsion 
coefficient in length, weight and age variables 
illustrates statistical treatment.

variables
Arithmetic 

mean
standard 
deviation

torsion 
coefficient

length
173.62

6.620.02

weight
65.647.380.23

age 
20.851.560.68

Means, tools and devices used in the research:

Research means:

1- References and scientific sources

2- Observation and experimentation, personal 
interviews

3- Data collection and dump forms

4- The assistant team of teachers of weightlifting 
subjects 

Tools and devices used in the research:

1- Chinese-made gravity columns with a weight of 
(15) kg and (20) kg (30).

2- Iron tablets with different weights.

3- An educational stick of wood, count (40).

4- Drum lifting drum training number (1).

5- A medical scale for measuring Chinese weight 
and height (1).

6- A Chinese-made (Lenovo) laptop calculator (1).

7- A Chinese-made manual stopwatch, number (1).

8- Office tools (paper, ballpoint pens, electronic 
calculator, blackboard).

9- (DVD) number (10).

10- Canon video camera (2). 

Procedures for Field Research:

After giving two introductory lectures on the skill 
of snatching, the research sample was identified and the 
necessary tests were prepared, the names of the sample 
individuals were written in special forms for this purpose 
to conduct the required measurements in the research, 
and the educational curriculum was used and organized 
using the teaching methods of the two experimental 
groups. From skill of the snatch tribal tests of the three 
groups by the subject teachers and under the supervision 
of researchers with making experimental attempts by 
the individuals of the sample to ensure understanding 
and perception by them to the tests and the method of 
performance. 
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Pre-test:

The pre-test of the snatch skill for the students was 
conducted on 20/11/2018, and he gave each student in 
the research sample 3 attempts to measure the technical 
performance skill of the snatching lifting . Article 
teachers and under the supervision of researchers, it 
was mentioned previously in one day, according to the 
lecture specified in weightlifting and for all research 
groups. 

Numbers of implementation of the educational 
curriculum:

The research groups distributed each according to 
the time of their lecture after conducting the tribal tests, 
and after defining the vocabulary for the educational 
content (learning outcomes), in the light of which the 
teaching methods used in the research were determined. 
snatching skill, timing of the lesson, and tools used, with 
the rate of one educational unit per week where the time 
of the educational unit was (90) minutes as the number 
of educational units reached (8) educational units while 
all educational units were implemented in (8) weeks, and 
the curriculum falls within the first semester For students 
of the first stage of the academic year (2018-2019), the 
curriculum is to develop the technical performance of 
snatching and the learning is under the guidance and 
supervision of the teacher and the direct application of 
modern teaching methods. 

Dimensional tests:

The researchers conducted dimensional tests for 
snatching skill on 15/1/2019 after completing the 
educational units specified for the skill, where the tools 
and special requirements in the test were previously 
prepared and with the help of the weightlifting teachers 
to evaluate and judge the testing and performance in the 
tests and in the same conditions in which the tribal tests 
were performed. 

Statistical means:

The researchers used the statistical methods in the 
statistical bag (spss), including:

- Arithmetic mean .

- standard deviation .

Coefficient of torsion.

Simple Correlation Coefficient (Pearson).

- (t) test for independent samples of equal number.

- (t) test for correlated samples.

- test (F) 

Results

This section included the presentation of the 
results for the pre-test and the post-tests for both the 
experimental groups and the control group. These results 
were analyzed and discussed for the purpose of reaching 
the research objectives and verifying the validity of the 
assumptions. The test (T.test) of interconnected and 
independent samples was used to find out the significance 
of the differences in the arithmetic mean and the standard 
deviation between research groups, and to verify the effect 
of teaching methods used in the skill of the snatching 
lifting students at the level of their learning with the 
research sample, In the course of the statistical results 
obtained, the results showed that there were significant 
differences for the study variables in the subject matter 
of the study in the arithmetic circles between the pre-test 
and the post-tests. As for the experimental and control 
groups, the group of the self-examination method where 
the mean for it was (1,61) and the standard deviation for 
it was (0.78), and the value of (t.test) was (24,26) while 
the group of the method of inclusion was whose mean 
was (1.83) The standard deviation for it is (0.71), and the 
value of (t.test) is (32.21). The control group has a mean 
of (1.56), the standard deviation is (0.70), and the value 
of (t.test) for it is (9.11). It is clear that all The calculated 
values   were greater than the tabular (T) value of (2.11) 
and with a free degree (17) and with a tolerance of error 
(0.05) indicating that there were significant differences 
between the pre tests and post tests and in favor of the 
post test and Table No. 2 shows that. 
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Table (2). Explains the arithmetic mean, standard deviations, and the value of (t.test) to test the skill of the 
snatching lifting and for the three groups.

the grops
pre testspost tests

Computed t 
value

The value of 
the tabular t

The level of 
significance

XYXY

A group of self 
examination method1.610.786.330.5924.26

2.11

moral

Inclusion Group1.830.718.110.4732.21moral

The control group1.560.705.440.469.11moral

Presentation of the test results (F) for the skill of receiving and analyzing transmission:

The researchers used the (F) test to analyze the variance between and within the three groups and for the 
dimensional tests of students the snatching skill and Table (3) shows the results of the (F) test for the analysis of 
variance, Between the three groups and to the dimensional tests of the skill of kidnapping for students, the results 
showed that there were significant differences with statistical significance between the teaching methods (the self-
examination method, the insurance method, the control group), because the value of (F) calculated in the skill of 
snatching skill has reached ( 36.62) which is greater than the tabular value (F), which is equal to (3.18). This indicates 
that there are significant differences in learning the skill of the snatching between the three research groups. 

Table (3). Analysis of variance demonstrates the dimensional tests for the skill of the snatching

teststhe gropsGroups of 
Squares

Degree of 
Freedom

The degree 
of variation

Calculated 
degree F

Degree F 
tabular

The level of 
significance

Skill of the 
snatch

Between 
groups66.37233.19

36.623.18moral
Within 
groups46.22510.91

Presenting the results of the least significant 
difference test (L. S. D) to the skill of the snatching 
and analyzing it : 

its purpose is to identify the least significant 
difference between the three arithmetic circles between 
teaching methods in the extent of their influence in 
learning in the skill of kidnapping height skill, Where 
researchers used the LSD test, and thus it is clear 
from Table (4) that the highest significant difference 

was (2.67), which is determined between the second 
group, the inclusion method and the third group, the 
command method, as well as between the first group, 
the self-examination method, and the second group, 
the guarantee method was (1.78), Between the first and 
third groups (0.89), The moral difference was in favor 
of the second group, the method of inclusion, and this 
indicates that teaching in this method is the best method 
in teaching the skill of the snatching students. 
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Table (4). Shows the results of the L.S.D test to find the least significant difference for the snatching skill test

Totals compareThe difference 
between the average

Results of 
differences( L.S.D)The level of 

significance

Group 1- Group 26.33- 8.111.78

0.63Moral in favor of the 
second group Group 1 – Group 36.33-5.440.89

Group 2 – Group 38.11-5.442.67

Discussion

Through the results presented in tables (2,3), it 
appeared that there is a clear development for all three 
groups of research (experimental and control) through 
testing (T), but in a different way in the effect, and 
researchers attribute this to the effect of the program used 
and the capabilities and tools available and equal between 
The three groups, but there is a clear major difference 
in the teaching method variables used in applying the 
skill of snatching , the results showed that education 
using the method of inclusion (containment) occupied 
a high percentage of the effect and the reason for that 
is due to the importance in using the teaching methods 
and diversifying them to reach the condition of delivery 
Close to the reality of the game, as well as the frequent 
attempts that constitute a clear development in learning, 
The apparent superiority in learning with the method of 
inclusion and according to what the previous 8 results 
showed through the above-mentioned tables, is due to 
the student who has chosen the appropriate level or who 
is suitable in applying the required skill without there 
being any role for the teacher in directing to determine 
the level he wants, and this is what It came in the aims 
of this method, which emphasized the opportunity to be 
given to the student to perform the activity or activity 
in a manner commensurate with his ability, and this 
method aims to achieve harmony among students 9, as 
this method provides the opportunity to return to the 
previous level in relation to the student in the event that 
he is unable to achieve the optimal performance of the 
skill To do this successfully or perform the skill correctly 
and with a better level of performance.

What was mentioned is consistent with the 
expectations of the researchers in their first hypothesis, 
which states that there are significant differences in 
the influence in learning among all research groups 10 

that worked with the three methods (inclusion, self-
examination, command) in learning the skill of the 
snatching used in this research, and that The results of the 
research were in agreement with the second hypothesis 
of the researchers, in which they stated that the method 
of inclusion included a moral effect in learning the 
skill of the research topic more than the other teaching 
methods that were used in this research. 

Conclusions

There is a difference in the level of learning of the 
skill of the snatching of students in the teaching methods 
developed. The teaching methods (the subject of the 
research) have a clear effect in the process of learning 
the skill of the snatching , as this was evidenced by the 
results of the pre and post tests which were in favor of the 
post tests and for the three groups. The superiority of the 
teaching method (inclusion) in influencing learning the 
skill of the snatching that is established by providing the 
opportunity for the learner to choose the level that suits 
him in implementation. The existence of an evolution in 
the group that studied in the command way, except that 
it was the least group in learning. 
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Abstract
The aim of the research was to identify the most internationally prohibited stimulants used by bodybuilders, 
and the researchers used the descriptive method and the field survey method and that As the search problem 
suitability, was selected sample of bodybuilders in the city of Nasiriyah and the way random number of 89 
players. Man tried to use medicinal drugs as a type of stimulant a long time ago and the goal in that period 
was to raise and increase the tender and physical and athletic effort from the natural borders where the 
ancient Spanish history indicated that the ancient (Pale Inca) where its members chew coca leaves and were 
able to Then, from very long distances, hundreds of kilometers within several days. The sports circles in 
our country witnessed in recent years the growing state of abuse of internationally prohibited stimulants in 
various activities, especially those aimed at building the muscle mass in which the importance of research 
lies in developing a scientific assessment of the status of stimulants to the research community and standing 
on the ground for the extent of this phenomenon and the quality of the substances being used.

Keywords: Drug abuse, internationally prohibited, bodybuilders, Nasiriyah 

Introduction 

Sport was in its first natural, religious and 
educational premises aimed at making the person 
possesses certain capabilities, but in all cases it seeks to 
build an integrated human being balanced with himself 
and interacting with his environmental and social 
surroundings, and educators have recognized 1 The 
importance and necessity of raising the young person on 
sport because of its impact on the various components of 
the human being 2, and they adopted sport as a method 
of modern education because of the activities and games 
of a role in the comprehensive education process that 
brings the human being in various aspects of intellectual, 
psychological, motor, cognitive and organizational 
However, some are trying to harm sports morals by using 
illegal methods to reach stardom or fame by using or 
using internationally prohibited stimulants 3. The human 
tried to use medicinal drugs as a type of stimulant a long 
time ago and the goal in that period was to raise and 
increase the tender and physical and athletic effort from 
the natural borders where the ancient Spanish history 
indicated that the ancient (Babylonian Inca) where its 
members chew coca leaves and then be able to cut Very 
long distances of hundreds of kilometers within several 

days. And Stein Bach found in one of the experiments in 
1968 that there are significant differences between the 
process, training using Anabolic and the other without 
using it as it had a positive impact in the training process 
4, and the history of the use of medicinal drugs indicates 
the registration of the first case of abuse of steroids in 
the sports field Until the year 1865 AD, when it was 
proven that one of the swimmers used different types of 
drugs during swimming races in the city of Amersdam, 
and this is the first case that was discovered with the 
aim of winning the wrong As for the indicators that 
alerted the world to the dangers of stimulants and their 
harmful effects on users, the death of the famous athlete 
Simpson in a bike race around the city of Paris, under 
the influence of a large amount of tetramethyl stimulant, 
and the deaths were repeated over the years. The sports 
circles in our country have witnessed in recent years 
the growing state of abuse of internationally 5-7 banned 
stimulants in various events, especially those aimed at 
building the muscle mass for which the importance of 
research lies in developing a scientific assessment of 
the status of stimulants to the research community and 
standing on the ground to the extent of the spread of this 
phenomenon and the type of substances that are used. 

DOI Number: 10.37506/ijfmt.v14i4.11985
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Research problem 

Talk about doping and athletes abuse increased 
recently, and doping and its effects occupied a wide 
area locally and globally after its widespread and 
dangerous spread in all countries of the world, and 
that extended to our country and to the level of many 
official and unofficial sports (fitness Physical and 
bodybuilding centers in the city of Nasiriyah) with 
the aim of improving the physical and athletic level or 
for other purposes through the use of abnormal means 
and injecting them into the body or through the mouth 
before or during competitions without being aware of 
the seriousness of their use and their violation of ethical 
and athletic rules So the researchers wanted to stand on 
the aspects of this problem and Thdidahm drugs that are 
used by the research community.

Research Objectives:

 To identify the most internationally banned 
stimulants used by bbodybuilder. 

Research fields:                         

The human field: Bodybuilders in the city of 
Nasiriyah. 

Timeline: - 25/8/2019 to 2019/11/25

Spatial domain: - Body building halls in the city of 
Nasiriyah. 

Methodology

The researchers used the descriptive approach and 
in the field survey method, in order to suit the research 
problem.

Sample search

 The sample was chosen from bodybuilders in the 
city of Nasiriyah, randomly, the number of which 89 
players. 

Information Collection Methods: The questionnaire 
is one of the important tools in gathering information 
in scientific research (it is the only available method to 
expose respondents to selected stimuli carefully selected 
and intended to collect data

Research Procedures

   The questionnaire was used according to The 
materials are available and used by bodybuilders.

objectivity of the questionnaire:

The questionnaire is considered objective, since the 
answer to it is determined by (yes or no), and the corrector 
has no choice but to add the grades, and accordingly, no 
matter how different the correcters are, the questionnaire 
will give the same results. 

Statistical means

Using the statistical bag spss 

Research procedures

The researchers conducted the research by applying 
the questionnaire to a sample of (89) bodybuilders in the 
city of Nasiriyah, where the forms were20 distributed on 
8/2019 / 25 and then collected in 2019/10/20.

T. / Questionnaire      

     Mr. - - - - - - - - - - - - -Dear 

In conducting the research tagged (the reality 
of abuse of internationally prohibited steroids for 
bodybuilders in the city of Nasiriyah) and given that you 
are a practicing building sport Objects, please kindly put 
a sign ( ) in front of the material and attached hereto (if 
you use any of these materials)
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 Table 1. The results of the level of steroids were used by bodybuilders.

PercentageUser numberStimulantSeq

19،10%17(Adactone)1

12،35%11Anabolicam))2

30،33%27(Anadrol)3

4،49%4(Androgel)4

26،96%24(Androstanone)5

12،35%11(Clomid)6

43،82%39(Deca-durabolin)7

34،83%31(Dyanabolan)8

12،35%11(Durabolin)9

14،60%13(Aphedrine)10

22،47%20Estandrone))11

21،34%19Groth hormone))12

2،24%2(Lasix)13

3،37%3(Mastron)14

3،37%3(Miotolsn)15

7،86%7Methondrial dipronte16

15،73%14(Nolvadex)17

55،05%49(Sustanon)18

41،57%37(Wenstrol taps)19

21،34%19Don’t use20

   Results

When collecting the questionnaire, the results of 
the level of steroids were used by bodybuilders as in the 
following table .

As in the following table. : 

(Deca Durabolin)

 came in at 43.82% feel the reach of decadurapone 

at first is felt at ease psychological and muscle strength 
and rest in sleep and open appetite and muscle 
anesthesia during training and increase the platelets 
and thus maximum benefit from oxygen and a sense of 
excessive activity and the opposite happens completely 
after completing the last dose about a week begins the 
testicular stops the male hormone secretion and continues 
For a period ranging from two weeks to several months 
until she returns to normal or less than normal
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(Winstrol) 

came in at 41.57%, which leads to the accumulation 
of male hormones in female organs, which leads to the 
appearance of signs of masculinity, but in men, the use 
leads to headaches, cramps and some cases of high blood 
pressure

(Dyanabolan)

came in at 34.83%, which works to keep water in the 
body and store protein in the muscle and increases body 
weight. As for its symptoms, it is high blood pressure, 
increased cholesterol levels, acne and chest swelling 
after stopping use

(Anadrol) 

came by 30.33% that consuming anadrol increases 
the blood volume significantly, which allows the muscle 
to absorb the largest amount of oxygen, which provides 
the user with enormous energy, and its effect is negative 
by holding water inside the body

(Androstanone) 

came in at 26.96% that is used for building to 
gain muscle mass, gain strength, and retain a small 
percentage of fat. Many players use androstanolone 
during exercises for competitions with doping tests, as 
the active substance remains in the body for a very short 
period

(Estandrone) 

came in at 22.47%, which has a strong male anti-
oxidant effect and improves the body’s ability to 
regenerate. It works to lubricate the joints - places where 
the bones meet - with a strong liquid in the bonding 
tissue and increases the rates of muscle mass in the 
faculties of medicine. This chemical compound is used 
in medical schools to treat periods of critical disorder 
that occur For women in menopause or osteoporosis, 
this stimulant leads to an increase in weight for both 
sexes and an increase in the formation of subcutaneous 
deposits and breast tumors in men

(Growth hormone) 

came up by 21.34%, as it is useful for building 
muscles and raising their capacity and does not appear 

in medical analyzes, but it has risks, especially when 
used before puberty, as it leads to gigantism and closes 
the bone ends prematurely and stops growth causing 
distorted bone growth in adults where the limbs and 
lower jaw grow unusually It increases blood sugar

While the players who do not use steroids were 
prohibited when playing a bodybuilding game at a rate 
of 14. 21% that this percentage is very low due to the 
number to which the questionnaire was distributed 
previously, we find that the steroids that came in the 
questionnaire have substances that have negative effects, 
especially when used for a long time and some The other 
has direct effects on the body when consumed. Where 
bodybuilders use stimulants in order to raise the physical 
efficiency in an unnatural way, which helps to bear the 
effort and restore the normal condition of the body 
very quickly and the stimulants also work on muscle 
building in a short period The results are negative, 
where the percentage of users is very high 66. 78%, 
and that indicates something, but it indicates a lack of 
awareness in the sports and health culture spread in the 
bodybuilding halls in the city of Nasiriyah, since most of 
the practitioners of this game in the bodybuilding halls 
are non-athletes As the motives that prompted the use 
of stimulants come for the purpose of appearing with 
manifestations of roughness and highlighting strength 
and good appearance in front of others. And that sports 
in general need long periods to reach the high level, we 
find that the users of these materials do not have the 
patience and endurance for a long time in order to build 
the entire body 8. The lack of self-confidence, loss of 
will and jealousy from others are among the motives that 
led to the use of stimulants and the absence of health 
control in the Department of Health of Dhi Qar on these 
substances led to their spread and their presence in 
markets, pharmacies (vendors spread on the sidewalks of 
the streets) and red building halls in the city of Nasiriyah 
of Kamal Union Objects are the main role in eliminating 
them and limiting their spread and spreading the dangers 
of abuse of internationally 9, 10 banned stimulants by 
spreading awareness in the bodybuilding halls and 
monitoring them and not giving licenses to only those 
with specialization and competence of bodybuilders 
and coaches with experience and long-term sales in 
this area. While the percentage of practitioners not used 
for steroids 21.34%, which is a very small percentage 
when compared with the receptivity of the prohibited 
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substances, a ratio that indicates the risks of the great 
proliferation of these substances in the city of Nasiriyah, 
where it is expected that the abuse and the increase in 
tennis will increase after a period of time. And a little 
while.

Conclusions

Lack of culture and awareness among bodybuilders. 
The results showed a very high rate of doping. 
Bodybuilding practitioners’ focus was on rapid body 
building only without focusing on the damage left by 
steroids. The percentage of people who did not use 
steroids was very small. The percentage of abuse 
(Sustanon) is very high, as it was 55.05% of the sample 
that was distributed to the questionnaire, whose number 
is (89).
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Abstract
The importance of the research is preparation functional exercises scientifically, researchers believe that 
it affects in some biomotor abilities and metabolism rate, which is directly involved in the defensive and 
offensive performance of Volleyball for young players. Through the experience of field researchers note 
there is a noticeable decrease in the performance of defensive skills in matches where the level of technical 
performance is very high or the game continues for longer periods of time, this decrease leads to a slow 
moving to take the right place while performing these skills, researchers believe that the reason for this is 
that these skills are not getting enough share from training in a way that suits the nature of its physical and 
physiological performance , So the researchers felt that they should go into this experiment by preparing 
functional exercises, the aim of this exercises is to make a positive impact in some biomotor abilities and 
metabolism rate for Volleyball young players . As for the research methodology and its field procedures, 
researchers used the experimental method to solve the problem of research, the research society was 
determined by the Kufa Club Volleyball for youth, for the sports season 2019-2020 

Keywords: Functional exercises, biomotor abilities, metabolism rate 

Introduction

There is no doubt that scientific research has become 
one of the most important necessities in our modern 
society in reaching the highest 1 levels for all aspects of 
life by identifying the different energies and capabilities 
of human to try to achieve  most benefit  from scientific 
theories and their application to serve and develop the 
society, including the sports field 2, it may need a lot 
from sporting events to great time to get to  high level 
of capabilities and possibilities . One of the games that 
have become a lot of attention in recent times is the 
game of Volleyball, which is one of the most popular 
games in the world, Volleyball requires a great muscle 
ability to perform its skills, upon closer examination In 
the nature of performance we find that it requires high 
energy to perform the motor duty with force 3, speed and 
endurance, it requires from players when performing 
the skills, high abilities. The defensive performance 
in  playing Volleyball requires a high level of physical 
and skill performance consistently, the cases of 
defending the stadium and its various forms, as well as 
the skill of the blocking wall it has difficulty by skillful 

fast and sudden performance, therefore, it is important 
that biocompatibility and skill performance serve one 
another to achieve the goal, the player’s susceptibility 
level can be found through these variables 4. 

Methodology

Search community and the sample:

The research community was determined by the 
youth Kufa sports club for the sports season (2019-2020) 
and the number (12) players was chosen by the researcher 
in full for the experiment, they were distributed equally 
to two groups in a random way (lottery), after that, the 
experimental group underwent training that included 
the use of functional exercises, while the control group 
continued to use the regular training curriculum for the 
coach.

Devices and tools: Medical scale - tape measure - A 
wall with a tape measure installed- chalk.

Description of performance : After weighing, the 
player raises the distinct arm over its entire stretch to 
make a finger mark on the wall, or the blackboard with 

DOI Number: 10.37506/ijfmt.v14i4.11986
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heels not raised from the ground, and records the number 
that the sign is placed in front of.

- When the laboratory is ready on the starting 
line, sprints with accelerated acceleration to finish the 
distance to the place of advancement in only three steps, 
Upon reaching the place of rise, he performs the double 
vertical jumping to the highest possible height to mark 
the point of arrival with the fingers dipped in the chalk 
powder, The laboratory is awarded two best scores and 
the wrong one is repeated.

- 
Recording: The weight and jump height data for each 

laboratory are recorded and processed using the following 
formula, given that the weight is in newtons, The player’s 

mass can be used in kilograms, multiplying the numerator of 
equation x 9.8 . 

Power = 

Second: test the three steps long jump :

· Purpose of the test: Measuring the force 
marked by the muscles of the legs.

· Devices and tools: A distance not less than (9 
m) the width of the volleyball court and a tape measure.

· Description of performance: The laboratory 
stands behind the starting line and then Jumping forward 
by feet together for three long steps consecutive, each 
laboratory is given two attempts to calculate its best.

· Recording: Distance is measured from the 
starting point to the last footprints, after the third jump 
(the three steps jump distance). 

Third: Running test Shuttle of different dimensions 
(9-3 - 6-3-9) meters:

· Purpose of the test: Measuring agility.

· Devices and tools: Volleyball court, stopwatch, 
funnel number (6).

Description of performance: The laboratory is 
behind the starting line of the stadium upon hearing the 
starting signal, he runs in a straight direction to touch the 
funnel above the middle line 9 m by the right hand then 

he turns to run towards the 3m line it found in the middle 
of the field, that he started running to touches the funnel 
above the line with the right hand 3 m , then turn towards 
the 3m line , located in the second half of the stadium to 
touch the funnel above the 6m line with the right hand 
to go to the middle line 3m to touch the funnel above the 
3m line with the right hand, then turn to run toward the 
9 pm finish line to cross it with both feet, here it should 
be noted that touching the lines every time with the right 
hand, must be crossed the finish line with both feet..

Recording: the time records from start to finish 
over the finish line as shown in figure (3).

Measuring the metabolic rate during physical effort:

Metabolic rate is measured during the physical 
effort, accurately through the use of the (Fitmat pro) 
as the player’s data (name, length, mass, and age) are 
entered before starting the measurement, also, clean 
the test mask by antiseptic, and connect the parts of the 
system with installing the heart rate belt on the chest and 
installing the signal receiver for the heart rate (Bluetooth) 
in the port assigned to the device, then (Wingate) test is 
performed on physical effort bicycle type (MONARK), 
where the mask for measuring (VO2max) is placed on 
the player’s face, after completing all the requirements 
for working the devices and after completing entering the 
required data into the device as well as the program for 
the physical effort bicycle, the test is started according 
to the conditions 5 of the (Wingate) test, after completing 
the test, data will be recorded for the maximum oxygen 
consumption rate (VO2max) from the (Fitmat pro) 
software, choose the (recovery option) from (Fitmat pro) 
device with the mask remaining on the player’s face until 
O2 consumption is reached, the rest time following the 
physical exertion, with the same mechanism, the test is 
performed twice, the metabolic rate during the physical 
effort is measured (energy expenditure during exercise) 
through the (Fitmat pro) device screen, the metabolic 
rate during the physical effort is extracted according to 
the equation below:

Metabolic rate during physical effort in kilocalories 
per minute= 

Equivalent metabolism × 3.5×mass /200

Note: the ( Fitmat pro) device during the voltage 
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gives a reading of (vo2max) in units of milliliter / kg 
/ minute.

Procedures (Wingate) test:

The necessary tools: Stopwatch, calculator, 
physical effort bicycle type (MONARK).

Style of performance: The test is performed using 
the stationary bicycle (MONARK) Swedish made, 
according to the following steps:

ü The examined mass is taken To the nearest 
correct Kilogram.

ü The data of the examiner is entered into the 
computer and the resistance is set according to the mass 
of the examiner, which is equivalent to 7.5% of his body 
mass.

ü The examiner performs a warm-up operation 
on the bike for a period of (3-4) minutes where the 
resistance is gradually placed according to the mass of 
the examiner before the end of the warm-up process, 
the examiner moves the bicycle wheel at full speed for 
a period of (3-5 seconds) and repeats this two to three 
times.

ü Lift the weight from the ballast basket, the 
examiner starts moving the bicycle wheel at the fastest 
possible speed with a speed of no less than (80) cycles 
for a period not exceeding three seconds then the weight 
is lowered gently and at the same time the program start 
button is pressed to begin the measurement process the 
examiner continues to move the wheel for a period of 
(30) seconds, to be encouraged and urged to maintain 
the speed of rotation as possible.

Main Experiment Procedures:

Pre-tests:

The researchers carried out the pre-test tests on 
the research community of the two groups (control and 
experimental) of the study variables (biomotor abilities 
test and metabolic rate during physical effort test) on 
Sunday (16/12/2019), the tests were in the following 
sequence:

1- Biomotor abilities test :

2- The metabolic rate during physical effort test:

Preparing and carrying out Functional exercises:

 The researchers prepared and organized 
the functional exercises depending on the personal 
experience of the researchers, it was applied to the 
experimental group on 22/12/2019 until 13/2/2020 , 
taking into account (intensity, repetitions, appropriate 
rest periods) the researchers codified the exercises on a 
scientific basis, as well as the physical and functional 
susceptibility of the research sample, the tools used 
and the method of training, to be these exercises able 
to develop biomotor abilities, and metabolic rate during 
physical effort, to achieve the goals and objectives of the 
training process.

The details of the functional exercises in the training 
curriculum were as follows:

· The total number of training units that included 
the functional exercises are (24) unit , and the number of 
weekly training units that applied functional exercises 
are (3) units for a period of (8) weeks.

· Time for functional exercises  in one training 
unit are (30-35) minutes

· The target of functional exercises is to develop 
biomotor abilities and metabolic rate during physical 
effort for Volleyball young players.

· Considerations  exchange working between 
muscle groups.

· Planning the formations of functional exercises 
during the weekly and daily units are (1-2).

Post-tests:

The researchers, with the assistance of the assistant 
staff, carried out the posttests of the research community 
after the completion of the functional exercise, this was 
on Wednesday (19/2/2020) and in the same sequence of 
pretest tests. The researchers took the same conditions as 
the pre-tests where sequence tests.

Results

Table (1): Shows the mean, standard deviations, the 
calculated value of (t) of the interrelated samples, the 
level of the significance of the test and the significance 
of the difference for the pre-test and post-tests of the 



Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4     2617

control group of the studying variables.

Variables

M
easuring unit

Pre-test Post-test

(t)
value

L
evel of 

significance

T
ype of 

significanceMean STD.EV. Mean STD.EV.

Explosive power for 
legs muscles

watts
1308.031 37.804 1379.608 33.684 3.752 0.013 Sig.

Distinguished force 
with speed for legs 

muscles
meter 7.533 0.498 8.021 0.35 7.056 0.001 Sig.

Agility second 11.625 0.282 10.88 0.348 5.348 0.003 Sig

Metabolic rate during 
physical effort

Kilogram / 
calories 10.31 1.134 11.588 0.646 4.252 0.008

No Sig

View The results of the pretests and posttests of the experimental group of the studying variables:

Table (2) : Shows the mean, the standard deviations, the calculated value of (t) of the interrelated samples, 
the level of the significance of the test and the significance of the difference for the pretest and posttests for 

the experimental group of studying variables

Variables
M

easuring unit

Pre-test Post-test

(t)
value

L
evel of significance

T
ype of significance

Mean STD.EV. Mean STD.EV.

Explosive power for 
legs muscles

watts
1311.511 30.735 1472.207 21.904 13.137 0.000 Sig.

Distinguished force 
with speed for legs 

muscles
meter 7.575 0.209 8.586 0.121 14.912 0.000 Sig.

Agility second 11.543 0.302 10.11 0.152 9.17 0.000 Sig

Metabolic rate 
during physical 

effort

Kilogram / 
calories 10.298 1.305 13.483 0.799 6.895 0.001

Sig

- View the results of tests (post-test) of the two groups control and experimental studying variables 
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Table (3) :Shows the value of (t) calculated for independent samples and the level of the test and were 
significant differences between the results of the test (post-test) of the two groups control and experimental 

studying variables . 

Variables

M
easuring unit

control experimental

(t)
value

L
evel of significance

T
ype of significance

Mean STD.EV. Mean STD.EV.

Explosive power for 
legs muscles

watts
1379.608 33.684 1472.206 21.904 5.645 0.000 Sig.

Distinguished force 
with speed for legs 

muscles
meter 8.021 0.35 8.586 0.221 7.137 0.000 Sig.

Agility second 10.880 0.348 10.11 0.152 4.960 0.001 Sig

Metabolic rate during 
physical effort

Kilogram / 
calories 11.588 0.646 13.483 0.799 5.068 0.000

Sig

Discussion of the Results

The results presented in tables (1) and (2) for biomotor 
abilities tests there are significant differences between 
pre-tests and post-tests favor post-tests of the control and 
experimental groups, the researchers attribute the reason 
for this significant difference for members of the control 
group, due to the exercises that were applied by methods 
prepared by the coach in his training units, as it caused 
the development of those abilities, which is one of the 
most important  pillars volleyball game, which enables 
the player to perform offensive and defensive skills well, 
which led to significant difference and in favor of post-
tests, as for the significant differences that appeared 
in the tables above for these abilities, in addition to 
Metabolic rate during physical effort of volleyball for 
the members of the experimental group, the researchers 
attribute it as a result of using functional exercises, the 
philosophy and nature of functional exercises is the use 
of movements within the three directions and flat surfaces 
of the movement (lateral or sagittal direction , forward 
direction, transverse direction), which is the nature of all 

movements of the human body in life and sports in general 
and the skills of volleyball in particular in working on 
these three surfaces, thus work collectively as for the 
muscles of the body during functional exercises  6 and 
with high compatibility between them, this reflects on 
the increase and development of muscular strength as a 
basis for biomotor abilities, this is what was found in the 
functional exercises designed and applied by researchers 
to the members of the experimental group, as it is the 
functional exercises that “coordinate the work of the 
muscles together to produce perfect energy for motor 
action, it is the fastest and most powerful way to get 
muscle development and its abilities at all levels 7. 

As for the results presented in table (3), which show 
the preference of differences in favor of the experimental 
group, in post-tests, the researcher believes that the 
exercises that the researcher prepared for the members 
of the experimental group which is characterized by 
high intensity helped to develop the explosive power 
and the distinctive speed of the muscles of the legs as 
well as agility in addition to the metabolic rate during 
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the physical effort of the experimental group during 
the physical effort , as volleyball players need, during 
the performance of 8-10 different motor skills, rapid and 
frequent muscle contractions Serving specialty activity. 

Conclusions 

Based on the research results reached within 
the limits of the research community, the following 
conclusions have been reached: 

1- The duration of the independent variable 
represented by the number of training units, it was 
appropriate to create adaptations that reflect the evolution 
of the experimental research group for biomotor abilities 
of physical abilities (explosive power, the force marked 
with velocity).

2- Functional exercises contributed to the 
development of biomotor abilities and the physical 
abilities which are (agility).

3- The evolution of the biomotor abilities reflected 
positively on the development of metabolic rate during 
physical effort of volleyball for the experimental 
research group. 
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Abstract
The research aimed to: Prepare (Vertimax) exercises for football players. Learn about the effect of exercises 
(Vertimax) on the molecular pressure of oxygen and the explosive ability of the two men, as well as the skill of 
scoring accuracy for advanced soccer players. This study examined several axes, including the introduction 
to the research and its importance, which lies in the use of exercises (Vertimax), as the importance of 
research lies in preparing these exercises through working with extreme intensity exercises and sufficient 
rest periods, as these exercises work to develop the molecular pressure of oxygen and the explosive capacity 
of the two legs. For advanced soccer players, in addition to developing the scoring skill of advanced soccer 
players, as these exercises give the best possible opportunity to achieve the greatest gains in the ability to 
jump, speed and explode in order to target the central nervous system (CNS) and activate all movement 
modes and make them circulate To better and also improve the player’s ability to perform the scoring skill 
better throughout the match time and thus the player’s performance is reflected in the team’s result.

Keywords: Vertimax, Molecular pressure, oxygen, legs 

Introduction

The field of training was affected by the revolution 
of science and technology, as the training process took 
a form 1, structure and organization consistent with the 
state of development and modernity of the methods and 
means used in the training process, so the scientific and 
technical development has added many new and modern 
methods in line with the nature of the age group of the 
trainee through the endeavors of the trainers to choose 
The best and most recent methods that are appropriate 
to the specialized activity, with the aim of achieving and 
investing the specificity of training related to the type of 
activity in order to reach a direct impact to improve the 
skill 2, physical, functional, planning and psychological 
level and reach it to the form sport.

Football is one of the games that has received 
increasing global attention because it is one of the most 
popular games in the world, and the development that 
occurred in the global levels of Football teams, which 
we sensed during the last World Cup championship, was 
the result of harmony and physical 3 and skill integration, 

planning, mental and career This harmony and integration 
are spontaneous and random. Rather, it came as a result 
of the coaches ’reliance on the science of sports training 
based on other sciences that achieve the best levels and 
results because“ it has been scientifically proven that the 
response of the body’s systems to sports training has a 
special importance in knowing the extent 4 of physical 
improvement and Functional for athletes, as well as the 
case of creativity, innovation and the development of 
methods and means of sports training through the use of 
the foundations and principles of sports training and the 
required scientific planning to prepare a comprehensive 
training curriculum. 

Methodology

To achieve the goals of the research, it was 
necessary to define the research community and choose 
a representative sample for it, in addition to choosing the 
appropriate statistical methods to analyze the data and 
produce the results, as follows:

DOI Number: 10.37506/ijfmt.v14i4.11987
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Research Methodology

Society and sample of the research:

The research community was determined by the 
athletes of the Kufa Sports Club who applied for the 
sports season (2019-2020) and they numbered (27) 
players and the researcher chose (4) players as a sample 
of an exploratory experiment from the same community 
and formed (14.8%) of the research community and the 

researcher chose the sample of the main experiment 
amount (20) Player The selection of the research 
sample came in a simple random method (the lottery) 
and it accounted for (74%) of the research community, 
and the researcher excluded the goalkeepers who are 
(3) players who formed a percentage of (11.11%) due 
to the inconsistency of the research requirements with 
their capabilities Table (1) shows the distribution of the 
community members and the research sample. 

Table (1). Show community and research samples

research community Sample application  Sample Exploratory experience

27
the number percentage the number percentage

20 74% 4 14.8

Table (2). Shows the consistency of the research sample

   Variables 
Statistical parameters  

Measuring 
unit Mean Median STD.EV.

Skew
ness

Significant

Tall Cm 176.75 177 1.879 0.826 homogeneous

Mass Kg 73.831 74
2.862

0.11 homogeneous

Age Year 18.5 18.5 0.516 0.00 homogeneous

Training age Year 8.7 8.6 0.879 0.11 homogeneous

Through the are less than (1 ±), which indicates the 
homogeneity of the research sample in the variables 
(length, body mass, and chronological age).results of 
Table (2), it was found that the values of the torsional 
coefficient 

Equivalence of the two research groups:

In order for the researchers to attribute the differences 
in the results of the post-test of the variables under study 
to the effect of the experimental factor, the researchers 
resorted to verifying the equivalence of the two groups 
by using the test (t) of the independent samples as shown 
in Table (3). 
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Table 3. Shows the equivalence of the two research groups in the tests of the variables studied

Statistical means 
    Variables

M
easuring unit

Control group Experimental 
group

(t)
V

alue

L
evel of significance

T
ype of significance

Mean STD.
EV. Mean STD.

EV.

The explosive ability of 
the muscles of the legs Watts 1473.3 71.48 1449.3 7.407 0.51 0.624 Non 

sig.

(PO2) ratio before 
voltage

Mercury 
mm 32.8 1.303 32.4 1.673 0.422 0.684 Non 

sig.

(PO2) ratio after voltage Mercury 
mm 17.6 1.816 18 1.581 0.371 0.72 Non 

sig.

Scoring Degree 14.5 1.08 14.6 0.69 0.24 0.809 Non 
sig.

Through Table (3), it becomes clear to us that the value of the test significance level (sig) is the largest value of the 
significance level (0.05), and for all variables under consideration, therefore, the test significance is not significant.

Determining metrics and tests Variables:

First: measure the oxygen molecular pressure 
(PO2).

Measurement method:

    The partial oxygen pressure (PO2) is measured 
by an electronic device, and a device for measuring the 
percentage of oxygen in the blood, a medical device 
used to measure the rate of blood saturation with oxygen 
O2sat or SaO2 by a light sensor, and this percentage 
can be detected through the device without the need for 
acupuncture, and the device is formed From a small unit 
equipped with a special position of the hand / foot or a 
small unit that is manually carried and equipped with a 
wire probe that can be attached or used on a finger, toe, 
or earlobe to measure the percentage of oxygen in the 
blood, as well as to measure the number of heart beats 
per minute, among members of the research community 
Putting rest before warming up (15) minutes and after 
giving out Immediately (scoring accuracy test skill), after 

(5) seconds have passed where the laboratory sits on a 
chair and the arm is attached to a compressor (Turnka) 
to facilitate the process of drawing blood from it by (200 
micro) of venous blood by the chemical specialist, as the 
blood is placed in tubes Medical (tube), then transferred 
to the specialized laboratory directly

Figure (1). It shows the pulse oximetry. 

Second: The vertical jump test of stability:

The purpose of the test: to measure the explosive 
power of the muscles of the legs.
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Hardware and tools: a blackboard that is attached to the wall so that its lower edge is 150 cm above the ground, 
to be inserted after that from 151 cm to 400 cm, (the blackboard can be dispensed with marking on the wall), Manizia 
or Chalkboard, Aluminum Ladder and Nails.

Performance specifi cations: The laboratory dips the distinct hand in chalk powder, the laboratory raises his arm 
along its entire stretch to make a mark on the blackboard, then the player swings the arms and bends the knees to 
the vertical jump, no maximum distance he can reach to make another mark and the arm along its entire stretch, as 
shown in the fi gure ( 2).

Figure (2). Vertical jump test shows stability

Second: scoring test: 

- Objective of the test: to measure the accuracy of 
scoring.

- The necessary tools: football stadium, balls number 
(10), tape to set the aiming area for testing, tape measure.

Testing procedures

(10) footballs are placed in different places on the 
line and inside the penalty area, as shown in the fi gure 

below where the player is aiming in the areas indicated in 
the test and according to their importance and diffi culty 
and sequentially one after the other, provided that the 
test is performed from jogging mode.

- The test starts from ball number (1) and ends in 
ball number (10).

- The attempt is not valid if none of the four targets 
in each side is hit.

Registration method:
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- Calculate the number of injuries that enter or touch 
the four goals specified in each side of the goal and any 
feet of the feet so that the scores of each ball of the ten 
balls are calculated as follows: -

(3) scores when scoring in field (3), (2) scores when 
scoring in field (2)

(1) Score when scoring in the field No. (1), (0) zero 
in the rest of the other target areas.

- The player is given only one attempt. 

Exploratory experience:

The researchers conducted an exploratory 
experiment on a sample from the original research 
community and outside the research sample and with (4) 
players on Thursday 25/4/2020 where the exploratory 
experiment aims to: -

1- Ensure the fitness of the stadium, the tools 
and equipment used, research requirements and their 
suitability.

2- Organizing the assistant work team, and the 
required instructions.

3- Ensuring that special tests can be carried out for 
the explosive power of the two men and the oxygen 
molecular pressure of soccer players.

4- Knowing the readiness of the research sample to 
perform the skill tests.

5- Know the time taken for the tests.

2-4-3 The main experiment:

2-4-3-1 Pre-test:

After completing the exploratory experiment 
and confirming it, the researchers applied the main 
experiment through applying tests and measures to the 
research community. Tribal tests were conducted on 
Sunday 7/5/2020, as the tests were according to the 
following sequence: -

1. Test the explosive power of the two legs and the 
molecular pressure of oxygen (PO2) by the soccer ball.

2. Football scoring accuracy test.

Vertimax Exercise:

The researchers prepared and organized the 
exercises (Vertimax) based on the personal experience 
of the researchers, and applied to the experimental 
group on 9/5/2020 until 11/7/2020, taking into account 
(intensity, repetitions, appropriate rest periods) and 
the researchers codified these exercises on a scientific 
basis Physiological, as well as the physical ability of 
the research community, the tools used, and the training 
method, so that these exercises are able to develop the 
molecular pressure of oxygen (PO2), the explosive 
ability of the two legs, and the accuracy of scoring for 
footballers, and to achieve the goals and objectives of 
the training process.

The details of the (Vertimax) exercises in the 
training curriculum are as follows: -

• The number of the total training units that included 
exercises for the (Vertimax) (24) units.

• The number of weekly training units that exercise 
for (Vertimax) (3) units for a period of (8) weeks.

• Exercise time for (Vertimax) per training unit (30 
minutes) (main section only).

• Training days during the week are (Sunday, 
Tuesday, Thursday).

The goal of the exercises (Vertimax) is to develop 
the explosive potential and molecular pressure of oxygen 
for soccer players.

• The goal of the training exercises for (Vertimax) 
is to develop a soccer goal scoring skill for advanced 
players.

Consideration of labor exchange between muscle 
groups.

• Planning Vertimax training formations during the 
weekly and daily units (1-2).

2-4-3-3 Dimensional tests:

The researchers, with the assistance of the assistant 
work staff and physiology lab staff, carried out the 
dimensional tests of the research sample after completing 
the application of the exercises (Vertimax).
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And that was on Monday, corresponding to 
(10/13/2020) in the same sequence of tribal tests, as the 
researchers considered the same conditions in which the 
tribal tests were conducted in terms of the sequence of 
the tests.

2-4-4 Statistical methods used:

The researchers used the statistical bag (spss) to 
analyze the research results, including: -

- Arithmetic mean .

- standard deviation .

- Mediator .

- (t) test for correlated samples.

- (t) test for independent samples.

- Pearson correlation coefficient. 

Table (4). shows the arithmetic media, the standard deviations, the calculated value of (T) for the correlated 
samples, the level of the significance of the test and the difference of the significance of the pre- and post-

tests of the control group of the variables studied.

Statistical means 
    Variables

M
easuring unit

Control group Experimental group

(t)
V

alue

L
evel of significance

T
ype of significance

Mean STD.EV. Mean STD.EV.

The explosive ability of 
the muscles of the legs Watts 1449.328 77.407 1498.89 54.516 2.875 0.054 sig.

(PO2) ratio before 
voltage

Mercury 
mm 32.4 1.673 32.8 1.923 1.633 0.178 Non 

sig.

(PO2) ratio after voltage Mercury 
mm 18 1.581 22.2 1.303 3.628 0.022 sig.

Scoring Degree 14.5 1.08 16.3 0.94 4.32 0.002 sig.

Present the results of the pre- and post-tests of the experimental group of the variables studied: 

Table (5). It shows the arithmetic media, the standard deviations, the calculated value (t) of the correlated 
samples, the level of the significance of the test and the significance of the difference for the pre- and post-

tests of the experimental group Of the variables researched

Statistical means 
    Variables

M
easuring unit

Control group Experimental group

(t)
V

alue

L
evel of 

significance

T
ype of 

significanceMean STD.EV. Mean STD.EV.

The explosive ability 
of the muscles of the 

legs
Watts 1453.36 89.698 1533.77 60.365 4.685 0.009 sig.
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(PO2) ratio before 
voltage

M e r c u r y 
mm 32.8 1.303 33 1.224 0.206 0.874 N o n 

sig.

(PO2) ratio after 
voltage

M e r c u r y 
mm 17.6 1.816 24.2 1.095 7.117 0.002 sig.

Scoring Degree 14.60 0.69 19.10 0.73 13.17 0.000 sig.

Cont... Table (5). It shows the arithmetic media, the standard deviations, the calculated value (t) of the 
correlated samples, the level of the significance of the test and the significance of the difference for the pre- 

and post-tests of the experimental group Of the variables researched

The results presented in Tables (4) and (5) 
showed the skill test (scoring) about the existence of 
significant differences between the pre and post tests 
in favor of the post-test for the members of the control 
and experimental groups. It has an effective role in 
developing and increasing the level of skill performance 
among the members of the control group, as a number 
of exercises implemented by the control group focused 
on diversification of skill performance, as well as the 
repetitions performed by players during the training unit 
and the game, as for the development of members of the 
group. According to the researchers, the reasons for this 
development are attributed to the Vertimax exercises 
that were prepared, as they were similar to competitive 
skill performance, which sought to provide sufficient 
opportunities for their development 5. “The high skill 
level contributes to reducing the player’s ability to 
perform this skill on the one hand, and on the other hand, 
The stability of the good technical level throughout the 
game depends on the good physical condition 6-12 of the 
player, and the more fatigue the player has, the more He 
fell from his level of motor skills, especially that need to 
be consistent in performance. 

Conclusions

Based on the research results that were reached 
within the limits of the research community, the 
following conclusions were reached: The exercises 
(Vertimax) led to an evolution in the explosive ability 
of the two men and the molecular pressure of oxygen for 
the advanced soccer players. The exercises (Vertimax) 
helped to increase the goal rate of football players 
among the members of the experimental group more 
than the members of the control group. Reflection of the 
exercises (Vertimax) on the instructions of the central 

nervous system (CNS), developing the football scoring 
skill. 

Financial Disclosure: There is no financial 
disclosure. 

Conflict of Interest: None to declare.

Ethical Clearance: All experimental protocols 
were approved under the University of Kufa and all 
experiments were carried out in accordance with 
approved guidelines.

References
1. Bahaa E. Chemistry in the Mathematical Field, 

Cairo, Dar Al-Fikr Al-Arabi/ 1990; 189. 
2. Dhia JM. The effect of exercise effectiveness 

during the two phases of the dynamic physical 
rhythm cycle in developing and teaching some 
physical characteristics and basic skills for young 
footballers, PhD thesis, University of Babylon, 
College of Physical Education, 2006 

3. Ayyash F, Abdul-Haq A. Football, Teaching, 
Technique, Tactic, Arbitration, Test, Measurement, 
Algeria, 1997. 

4. Qasim HH. Physiology, Principles and Applications 
in the Mathematical Field, Dar Al-Hikma Press, 
Mosul. 1990. 

5. Qassem Hassan Hussein and Mansour Jamil Al-
Anbaki: Physical Fitness and Ways to Achieve it, 
Higher Education Press, Baghdad, 1988 

6. Mohamed SH, Hamdi AM. The Scientific Bases of 
Football and Measurement Methods, First Edition, 
Dar Al-Fikr Al-Arabi, Cairo. 1996. 

7. Mohamed SH, Hamdi AM. The Scientific Bases of 
Football, Measurement and Calendar Methods, 1st 



Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4     2627

Floor, Cairo, the Book Center for Publishing. 1997 
8. Moatasem G. Modern trends in football training, 

Syria, the Executive Office of the General Sports 
Federation. 1995. 

9. Mufti IH. Modern sports training, planning, 
implementation, leadership, 1st floor, Cairo, Dar 
Al-Fikr Al-Arabi. 1988. 

10. Al-Mandalawi QH. Introduction to Sports Training 
Science, 2nd floor, Baghdad, Baghdad University 
Press, 1992; 72. 

11. Fox EL, Mathews D. Interval traning Conditioning 
for sports and General Fitness , W.B Saunders.1997. 

12. Edmund R. ballistic training for explosive results, 
Human kinetics publishers.2001.



2628      Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4

The Effect of Circular Training According to the Style of 
Stations (Physical - Skill) in Developing Some Physical 

Capabilities and Aiming by Jumping in Basketball for Youth

Rashad Tariq Yousef1 , Bahaa Dhyab Faisal2 , Hikmat Abdel Sattar Alwan3

1Prof. Associate Professor, Ministry of Higher Education and Scientific Research, Dhi Qar University,  
2 Assistant Lecturer, College of Physical Education and Sports Science, 2Prof. Associate Professor, College of 

Physical Education and Sports Science

Abstract
The aim of the research is to identify the effect of circular training according to the stations’ method (physical 
- skill) In developing some physical abilities and shooting skills from basketball jumping, the research 
community included (28) players representing Al-Nasiriyah youth club basketball players (16-18 years old) 
for the season (2018-2019). (20) players were chosen from them representing a sample The research was 
divided into two groups randomly into two groups one What a pilot and another officer and by 10 players for 
each group. . The researchers applied the circular training in a method (high intensity fatality) as it celebrates 
special exercises to develop the distinctive strength of speed for the arms, legs, back and abdomen, and the 
explosive ability of the arms and legs, as well as the development of correction skill from jumping by (18) 
training units at a rate of (3) training units per week, concluded The two researchers in the experimental 
group that applied circular training according to the style of stations (physical - skill) a marked superiority 
over the control group in some physical abilities and the correction of jumping skill. 

Keywords: Physical – skill, developing, physical capabilities, jumping.

Introduction

Training science is an important science that 
contributes to developing the physical, motor and 
skill capabilities of the players and it is classified into 
several different types or methods, including circular 
training 1, which is one of the most important types of 
training that works to refine and develop physical and 
skill capabilities for different age groups, including 
young people, as this type of Training with suspense, 
excitement, and diversity in performing exercises, 
and he is able to control the existing equipment and 
tools and put them in the service of the goals that he 
seeks to achieve, as nothing can stand in the way 2 of 
applying the vocabulary of this type of training, while 
the basketball arena is a good place to apply Training, 
it can be replaced by a large or small square. One of the 
appropriate qualities of circular training is that several 
devices and tools can be used during its various training 
stations such as regular and medical balls, characters, 
barriers, regular targets 3, mobile and small goals, ropes, 

wall, etc. that tools and devices are carefully selected 
and then distributed objectively in order to achieve Its 
purposes. Physical capabilities form the cornerstone of 
the basketball game and is an important and essential 
factor to raise the level of skill and career performance 
as it plays a prominent role in the player’s 4 mastery of 
basic skills, and basketball as one of the group sports 
activities is a skill sport that contains a large number 
of motor skills that need a large number of the physical 
capabilities and capabilities to be done in a good manner 
and proper performance, so it has become necessary to 
prepare the players physically and skillfully in order to 
be able to perform the motor skills with a high degree of 
accuracy, especially the aiming 5 skill of jumping, which 
requires the player to enjoy high-level physical and skill 
capabilities in order to be able to master the correction 
from all regions It is different, and in order to play real 
basketball, we have to train on all the capabilities this 
game needs (physical and skill).

DOI Number: 10.37506/ijfmt.v14i4.11988
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Methodology

The two researchers used the experimental approach 
to design the two equivalent control and experimental 
groups, as it is the most appropriate method to solve the 
research problem.

Research community and sample:

   The research community included (28) players 
representing Al-Nassiriya club youth basketball players 
(16-18 years old) for the season (2018-2019), (20) were 
chosen from them representing the research sample and 

by (71.42%), they were divided into two groups by the 
way Simple randomization (drawing) into two groups, 
one is experimental and one is control, with (10) players 
for each group. In order to achieve homogeneity among 
the members of the research sample and to avoid the 
influence of the factors that may have affected the results 
of the experiment in terms of individual differences in the 
sample within the group, the researchers conducted the 
homogeneity of the sample in some of the variables that 
may have an effect on the experimental variable (length, 
mass, age, Training age) and using the coefficient of 
difference law. 

Table (1) shows this shows the mean, the standard deviation, and the coefficient of variation for the research 
variables for the sample individuals

SiqSpecificationsmeasuring unitArithmetic meanstandard deviationCoefficient of 
variation

1LengthCm1780.031.69%

2BlocKg71,452,583,61%

3AgeMonth204,67,743,78%

4Training ageMonth35,804.2111.75%

 Then, the researchers conducted the equivalence between the two groups in the research variables (physical 
abilities, and correction of jumping skill) through the use of the law (t) for independent samples. Table (2) shows that.

Table (2) shows the value of the arithmetic mean, the standard deviations, and the calculated and tabulated 
value (t) in the search variables for the sample members.

 siqStatistical 
treatments variables

measuring 
unit

Control groupExperimental 
groupValues(t)Statistical 

significance
sPsPCalculatedTabular

1Bursting capacity of the 
armsM4,470,304,480.311,384

2,26

Not significant

2Explosive power of the 
two menCm39,64,5240.73,40.645Not significant

3Distinguished strength as 
fast as the armsS11,31,15911,21,2290,19Not significant

4Distinguished strength at 
the speed of the two menS9,970.6119,850.6800,534Not significant

5Distinctive strength in the 
abdomenS8.60.9669,10,8751,168Not significant

6Distinguished strength at 
the speed of the backS12,251,2612.70.9480.612Not significant

7Aiming to jumpDegree14,51,35415,21,3981,137Not significant
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• Table (T) value (2,10) at the significance level (0.05), and freely (18). 

Research means and devices :

Field research procedures:

Determination of the physical abilities under consideration: The researcher has selected some physical 
abilities in the basketball, and included them in the appendix questionnaire (1), and it was presented to the experienced 
and specialized in the field of sports training and the basketball game appendix (2). To identify some of the physical 
abilities and after collecting the forms and discharged the researcher to take a behind the experts and adoption.  

Table (3) opinions of experts and specialists in the nomination shows the physical capacity and 
the percentage of approval and disapproval

SiqPhysical abilitiesServe
Percentage 
Percentage

write off
Percentage
 Percentage

1
The explosive power of the muscles of 

the arms11100%zeroZero

2
The explosive ability of the muscles of 

the legs1090%19%

3
Distinguished strength at the speed of 

the arms of the arms872%327%

4
The strength marked by the speed of 

the muscles of the legs1090%19%

5Exercise the arm muscles545%654%

6
Distinguished strength at the speed of 

the abdominal muscles981%218%

7
Distinguished strength at the speed of 

the back muscles763%436%

8Transition speed654%545%

9maximum speed327%872%

10Speed   up545%654%

Defining physical tests: The researchers prepared an appendix questionnaire (3) in order to choose the 
appropriate physical tests after they were presented to those with expertise and specialization in the field of sports 
training and basketball, and after collecting and unloading the forms, the researchers worked on sorting The tests that 
got the highest marking ratio as in Table (4).           
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Table (4) shows the opinions of experts and specialists in nominating physical tests and the percentage of 
approval and rejection.

SiqPhysical 
abilitiesBody partsthe examsRepairpercentageDoes not 

fitPercentage

 
 
1

Explosive 
power

 
For arms

Throw a 3 kg medical ball to stand436%763%

Throw a 3 kg medical ball from a 
sitting position on a chair981%218%

 
For the two 

men

Vertical jump up from steadiness1090%19%

Forward horizontal jump327%872%

 
 
2

Force 
marked with 

speed

 
For arms

Pull up on the block continuously for 
10 seconds545%654%

Oblique flatness then bend and stretch 
the arms 10s11100%zeroZero

 
For the two 

men

Partridge on one leg 30 m left and 
right872%327%

Partridge has a maximum distance of 
10 seconds for each individual man436%763%

 
For the 

abdomen

Lying with hands attached behind the 
head raising and lowering the torso 
with pressing the knees with elbows 

for 10 seconds

981%218%

Lying with hands attached behind 
the head and feet fixed With the help 
of a colleague, raise the torso with 
pressing the knees with the elbows 

for 10 seconds

327%872%

 
For the 
back

From laying flat on the abdomen 
and clasping hands behind the head 

with feet fixed with the help of a 
colleague, raise the trunk up and up 

to a certain level for 10 seconds

545%654%

From laying flat on the abdomen, 
holding hands behind the head, fixing 
the feet with the help of a colleague, 
raising and lowering the torso from 

the ground for 10 seconds

763%436%
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Description of physical tests and correction skill 
used in the research: 

First: The explosive power test for the two arms: 
throwing the medical ball a weight of (3) kg with two 
hands from the position of sitting on the chair. (5: 289)

 The purpose of the test: To measure the explosive 
strength of the arms of the arms and shoulders.

 Tools used: medical ball (3) kg, tape measure, and 
chair with secured torso strap

 Method of performance: The laboratory sits on 
the chair and the medical ball is hand held so that the ball 
is higher and behind the head. The belt is placed around 
the chest of the laboratory and held from the back in a 
tight manner for the purpose of preventing the laboratory 
from moving forward while throwing the ball with two 
hands, because movement is limited to pushing the ball 
with two hands only.

 Conditions: The laboratory is granted three 
consecutive attempts, and the laboratory must be 
allowed to perform a number of throws for the purpose 
of warming up before the performance. When the 
laboratory moves during the performance of one of the 
attempts on the chair, the result is not calculated and 
another 6 attempt is given in its place.

 Recording: the distance between the front edge 
of the chair and the nearest point the ball places on the 
ground is calculated. The best attempt is calculated from 
the three attempts.

 Second: The explosive power test for the two men:

 Test name: Vertical Jump of Sargent (68:10)

 The purpose of the test: to measure the explosive 
strength of the two men

 Tools used: smooth wall of suitable height, tape 
measure, chalk.

 Method of performance: The laboratory stands 
facing the wall, then the laboratory extends its arms up 
to its full extent for the purpose of knowing the first sign 
and then records the number, noting the sticks attached 
to the ground, the laboratory swings the arms down and 
back with the torso bent forward 7 and down and bends 

the knees to the position of the right angle only.

Registration: The registration is made by the 
number of centimeters the laboratory reached from the 
standing position, and the mark it reaches as a result of 
the jump-up, as the mark (the distance between the first 
mark and the second mark is the amount of the explosive 
power of the two men).

Third: Test the force marked by the speed of the 
arms: (8: 268)

Fourth: Lift the torso and put pressure on the knees 
(abdomen) in (10) w: (5: 348)

The purpose of the test: to measure the strength 
marked by the speed of the abdominal muscles.

Tools used: colleague or observer to calculate 8 the 
number of compression times - stopwatch.

How to perform the test: From lying on the back 
and hands tied behind the head with feet fixed with the 
help of a colleague, lift the torso and squeeze the knees 
by touching their elbows alternately.

Registration: The number of times the trunk is 9 

lifted from the ground in (10) tha.

Fifth: Lift the trunk back (back) on the 10th w:

 Measure the strength marked with the speed of the 
back muscles.

Tools used: colleague or observer to calculate the 
number of times lift - stopwatch.

How to perform the test: From laying flat on the 
floor, clasping hands behind the head, and fixing feet 
with the help of a colleague, lift the stem off the ground 
in (10) seconds.

Recording: The number of times the stem is raised 
in a time of (10) seconds.

Sixth: The force distinguished by the speed of the 
two men: (6: 149)

The test: Partridge on one leg for a distance of (30) 
meters left and right
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Special exercises:

 Objectives: The researchers have prepared special 
exercises aimed at developing the explosive ability and 
the distinctive force of speed and the aim of correction 
of jumping basketball for young people (16-18 years). 
These exercises are characterized by the following: -

 a. To contribute to achieving the goals of the special 
preparation stage (physical and skill) for young players 
(Al-Nassiriya Club).

 B. The contents of the exercises should be matched 
with the physical and skill characteristics of the players.

 C. The exercises were applied by extracting the 
average stress of all the exercises used.

 Dr . Take into account what means and capabilities 
affect implementation.

 E. The diversity of exercises and flexibility 
in implementation, which makes it clear when 

implementing.

Dimensional Tests: After performing the special 
exercises, the two researchers conducted the dimensional 
tests of the research sample on Sunday and Monday, 
11-12 / 3/2019. The researcher was keen to prepare the 
distance tests similarly in terms of spatial and temporal 
conditions for the tribal tests.

Statistical means: 

The researchers used the following statistical 
methods: (percentage - arithmetic mean - standard 
deviation - coefficient of variation - test (t) for symmetric 
samples - test (t) for independent samples) 10, 11

Presentation, analysis and discussion of the 
research results:

Present the results of the pre and post tests for some 
physical capabilities and correction skill for the control 
group and analyze them. 

Table (5) shows the mean and standard deviations and the calculated and tabulated value (t) of the pre 
and post tests of the search variables.

 
siq

Variables
Statistical 
treatments

measuring 
unit

Pre- testPost-testValue (t)
Statistical

 significance           
SPsPCalculatedTabular

1Bursting capacity 
of the armsM4,470,3064,540.054,978

 
 
 
 
 

2,26

Significant

2Explosive power of 
the two menCm39,64,5246,97,074,03Significant

3
Distinguished 
strength at the 

speed of the arms
Th11,31,15912.90,9948,08Significant

4

Distinguished 
strength at the 

speed of the two 
men

Th9,970.6119,6900.6283,305Significant

5Distinctive strength 
in the abdomenTh8.60.96610,60.96613,416Significant

6
Distinguished 
strength at the 

speed of the back
Th12,51,26141,0549Significant

7Aiming to jumpDegree14,51,35416.71,7028,820 Significant

Table value (t) (2.26) at the significance level of 0.05 and freely (9) 
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Conclusion

Both the control exercises and the experimental 
groups have achieved a positive effect in developing 
some physical capabilities and shooting skills from 
jumping, but in varying proportions. The experimental 
group that applied circular training according to the 
stations’ method (physical - skill) showed a remarkable 
superiority over the control group in some physical 
capabilities and the correction skill of jumping 
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Abstract
Inverted learning is one of the newly emerging forms of e-learning that is known as an educational model that 
aims to use modern technologies and the Internet in a way that allows the teacher to prepare the educational 
unit through video clips, audio files or other multimedia, for the learners to see at home or anywhere another 
is to use computers, smartphones or tablets before attending the educational units. The objectives of the 
research were determined in preparing the motivation measure for the motor performance of the artistic 
gymnastics for players, as well as identify on the effect of inverted learning by the (Edmodo) platform 
on motivation performance for some skills of artistic gymnastics for players. Based on these findings, the 
researchers recommended several recommendations, including (the necessity of adopting inverted learning 
by the Edmodo platform in the motor performance of the artistic gymnastics for players. Likewise, the 
need to adopt inverted learning by the (Edmodo) platform to learning some artistic gymnastics skills for 
players, and also the confirmation to using (Edmodo) inverted learning during educational units in the motor 
performance motivation in some artistic gymnastics skills for players. 

Keywords: Edmodo platform, motivation motor, skills, artistic gymnastics

Introduction 

Inverted learning is one of the newly emerging 
forms of e-learning that is known as an educational 
model that aims to use modern technologies 1 and the 
Internet in a way that allows the teacher to prepare 
the educational unit through video clips, audio files, 
or other multimedia 2, for learners to see at home or 
anywhere using computers, smartphones or tablets 
before attending educational units, while the unit’s time 
is devoted to discussions, projects and training. The 
electronic educational platform (Edmodo educational 
platform) comes at the forefront of the technologies of 
the second generation of the web, which is witnessing an 
increasing demand for employment by those responsible 
for the educational process 3, this is due to the vitality 
and enjoyment that it gives to the teaching and learning 
process, which pushes the learner to interact with the 
content provided through it, as well as with his peers and 
his teacher, as well as his participation in a number of 
motor tasks or duties that gain and develop motor skills, 
and the artistic gymnastics is considered one of the 

individual competitive events or sports that have a huge 
amount of different skills in different devices, and each 
device has its own performance characteristic 4, which 
distinguishes it from other devices, gymnastics is also 
an important activity or sport that requires good physical 
and motor qualities, in addition to good psychological 
skills and abilities to overcome the state of fear and 
reluctance to perform skills, especially difficult ones on 
devices, because it is a game that includes motor chains 
on different devices, one of the important psychological 
skills or abilities is the motor performance motivation, 
which is the most important variable in moving the 
learner’s behavior 5, and it plays an important and 
prominent role in achieving the goals of the process of 
learning the required motor skills and determining the 
level of its technical performance for it, in addition to 
clarifying why the learner behaves in a certain manner. 
Through the foregoing, comes the importance of research 
in introducing a new method in the process of learning 
the technical skills of gymnasts for players, which is the 
inverted learning method with an educational platform 

DOI Number: 10.37506/ijfmt.v14i4.11989
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called (Edmodo), in addition to determining the nature 
of the motor performance motivation that players enjoy 
by setting a special measure for that to reach the desired 
goal, which is to reach out to learn the skills of artistic 
gymnastics in a new and better way.

Methodology 

Exploitation experimental Sample :

This sample consisted of (10) players ages (10-12) 
years who were chosen randomly from the research 
community who did not participate in the main research 
sample and from Al-Hilla Youth Club.

Sample preparation motor performance 
motivation measur:

This sample consisted of (40) players who were 
randomly chosen from the research community who 
did not participate in the main research sample and it 

constitutes a percentage of its amount.

 (57.14%) of Al Mahwel Youth Club and Abu Gharq 
Club ,number (20) players for each club.

The main research sample:

The main research sample of (20) players was 
chosen from Al-Hilla Youth Club, and they were divided 
into two groups (experimental and controlling) by (10) 
players for each group as the first (experimental) group 
uses the inverted learning strategy by the (Edmodo) 
platform and the second group (control) uses the 
curriculum Followed by the coach.

Homogeneity of the sample:

The researcher performed the homogeneity of the 
research sample in the variables of the total length, time, 
and mass, as shown in Table (1). 

Table (1). The homogeneity of the research sample shows the variables of the total length, time, and mass

Variables Measurement 
units mean Std. Deviation Mode Skew ness

age Year 11.25 0.67 11 0.37

Length cm 151 3.11 150 0.32

mass Kg 36.34 1.52 35 0.88

The results of Table (2) show that the value of the 
skew ness calculated in the variables of the total length, 
age and mass came smaller than (+1), which indicates 
the homogeneity of the research sample in all these 
variables.

Equivalence of the two research groups:

To start with one initiation line, the researchers 
conducted equivalence between the control and 
experimental research groups in the pre- tests of motor 
performance motivation and some of the gymnastic 
skills for players as shown in Table (2). 
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Table (2). Shows parity between the control and experimental research groups in the pre- tests of motor 
performance motivation and the technical performance of the artistic of Arab jump the ground and stand 
on the shoulders on the parallel and the start of the small-course rallying on the high bar device device in 

Artistic gymnastics.

N groups Variables Measurement 
units mean Std. 

Deviation
Calculated 

value (t)
Type of 

significance

1

control
motor performance 

motivation mark

65.13 3.98
0.59

non Sig

experimental 66.21 3.76

2

control
Performance artistic 

of Arab jump mark

3.56 1.17
0.49

non Sig

experimental 3.33 1.22

3

control
Artistic performance 
to stand on shoulder 

of parallel
mark

2.87 0.82
0.44

non Sig

experimental 3.02 0.91

4

control Artistic performance 
of the small-course 
rallying on the high 

bar device

mark

3.21 1.32

0.65 non Sig

experimental 3.56 1.44

Table (t) value (2.1) at the significance level (0.05) and under the degree of freedom (18).

The results of Table (2) show the calculated values   
of (t) in the pre-test, as the results showed that all 
calculated (t) values   were smaller than the tabular value 
of (2.1) at the level of significance (0.05) and under the 
degree of freedom (18), which indicates There were no 
significant differences between the two groups, and this 
indicates their equivalence in all research variables. 

The preparation of paragraphs of the motivation 
performance measure:

Preparing the initial formula for the motive 
performance scale paragraphs requires several 
procedures, starting with the process of collecting 
paragraphs and preparing them and determining the way 

to formulate them, and finally preparing instructions 
and understanding the paragraphs from the respondents, 
and after the researcher was informed of special studies 
and scientific research in the field of motor performance 
measurement the researcher prepared a questionnaire for 
the paragraphs of this measure formed Of (48) items (1) (2), 
depending on several metrics in this area. The researcher 
presented this questionnaire to a group of experts and 
specialists in the fields of (tests and measurement, 
motor learning, and artistic gymnastics) to determine 
the validity of its paragraphs on the research sample, 
and after sorting out the relevant forms, Was used (Chi-
square) test of good conformity to accept the paragraphs 
of the scale, as shown in Table (3). 
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Table (3). Shows the calculated values   of (Chi-square) and the type of significance for the motivation 
motor performance measure in artistic gymnastics

measure The number of 
paragraphs agree dis agree Chi-square Type of 

significance

motivation 
performance 

motor

34 9 0 9 Sig

14 0 9 0 non Sig

The results of Table (3) show that the calculated 
values   of (Chi-square) for (34) are greater than the 
tabular value of (3.84) at the level of significance (0.05) 
and under the degree of freedom (1), as a result of which 
these paragraphs are accepted, while ( 14) paragraph 
rejected because its calculated (Chi-square) values   are 
smaller than its tabular value of (3.84) at the significance 
level (0.05) and under the degree of freedom (1). 

Exploratory experiment for measure:

 The researchers applied the measure to an 
exploratory sample consisting of (10) randomly chosen 
players representing the Babylon Youth Club on April 
12/4/2020, at ten o’clock in the morning in the conference 
hall of the Babylon Youth Forum and the conduct of this 
experiment was to achieve several objectives: -

1- Clarity of the paragraphs of the motor 
performance measure and the clarity of its instructions.

2- Identify the time taken to answer the paragraphs 
of the measure.

3- Identify on the obstacles that the researcher 
may face during the procedures of implementing the 
measure.

Apply the motor motivation measure to the 
preparation sample:

Paragraphs of kinetic motivation scale were applied 
to the sample for preparation for statistical analysis, 
selection of valid ones, and exclusion of invalid ones 
based on the discriminatory ability law ( in two ways the 
two party groups and the internal consistency) for each 

of them, as well as to extract two indicators that validate 
the scale and its stability, by the preparation sample of 
(40) players for the period on April 19/4/2020 at ten 
o’clock in the morning and collectively at the Mahawil 
Youth club and Abu Gharq club with the presence of the 
assistant team, according to the instructions for this scale 
and as follows: 

Measure instructions:

1- Write full name in the form. 

2- Answer all paragraphs and not being leave any 
paragraph unanswered.

3- Read each paragraph carefully, then choose the 
appropriate answer.

4- Paragraphs are answered according to three 
alternatives that are (always, sometimes, rarely). The 
way to answer is by choosing the appropriate alternative 
from among three alternatives by placing a sign (√) in 
front of the appropriate alternative.

5- Not to put more than one sign (√) or choose 
more than one alternative.

Correct the measure: The correction of the scale 
is represented by the correction key consisting of the 
grades (1,2,3) for the positive paragraphs and vice versa 
for the negative paragraphs. Thus, the scale grades range 
from (34-102) degrees, and with a hypothetical mean of 
(68) degrees.

Statistical analysis of the paragraphs of the 
motor performance motivation measure:
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First: the two party groups (discriminatory 
ability): To extract the discriminatory ability of the 
scale paragraphs, the researcher after the process of 
collecting and unloading the data, conducted the process 
of arranging the grades for the scale in an ascending 
order from the lowest degree to the highest degree 6, 7, 
as 33% of the higher scores were chosen for the scale 

and 33% of the lower scores were in the measure, this 
indicates the ability of the chosen scale to distinguish 
between players , (Preparation sample) of (40) players, 
A test (t) was conducted between the two groups, the 
number of each group (13) player, for the purpose of 
knowing the differences between the two groups, as 
shown in Table (4).  

Table (4). The Coefficient of Discernment for each of the paragraphs of the motive performance measure in 
the artistic gymnastics applied to the preparation sample

Paragraph 
number

Calculated 
value (t)

Paragraph 
number

Calculated 
value (t)

Paragraph 
number

Calculated 
value (t)

Paragraph 
number

Calculated 
value (t)

1 3.97 10 4.11 19 4.19 28 3.78

2 3.11 11 3.56 20 3.78 29 3.92

3 3.05 12 4.13 21 3.87 30 4.54

4 3.91 13 3.98 22 4.22 31 4.25

5 4.12 14 4.43 23 4.56 32 3.95

6 4.25 15 4.56 24 3.89 33 3.87

7 4.09 16 3.78 25 4.11 34 4.75

8 3.78 17 3.65 26 4.09

9 3.63 18 3.44 27 3.67

Table (t) value (2.06) at the significance level (0.05) and below the freedom degree (24)

The results of Table (4) show that the motivation 
performance paragraphs in the artistic gymnastics of 
(34) are distinguished, which indicates their acceptance 
of all, depending on the fact that the calculated values   
of (t) came greater than the tabular value of (2.06) at 
the level of significance (0.05) and below the degree 
Freedom (24).

Second: coefficient of internal consistency: The 
internal consistency coefficient is used to determine 

the extent of homogeneity of the vertebrae in its 
measurement of the measured behavioral phenomenon. 
To find this parameter, a simple correlation coefficient 
(Pearson) was used between the score of each vertebra 
and the overall score of the scale for all members of the 
preparation sample, which amounted to (40) players, as 
shown in table (5). 
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Table (5) Correlation coefficient values (R) calculated between the degree of each paragraph in the total 
degree of the motivation performance measure in artistic gymnastics.

Paragraph 
number

Calculated 
value (R)

Paragraph 
number

Calculated 
value (R)

Paragraph 
number

Calculated 
value (R)

Paragraph 
number

Calculated 
value (R)

1 0.31 10 0.39 19 0.34 28 0.35

2 0.37 11 0.44 20 0.37 29 0.37

3 0.33 12 0.39 21 0.37 30 0.44

4 0.39 13 0.33 22 0.38 31 0.44

5 0.36 14 0.44 23 0.34 32 0.39

6 0.34 15 0.31 24 0.37 33 0.35

7 0.35 16 0.37 25 0.38 34 0.37

8 0.37 17 0.37 26 0.31

9 0.44 18 0.38 27 0.37

Table (R) value (0.304) at the significance level (0.05) and under the degree of freedom 
(38).

The results of Table (5) show the correlation 
coefficient values   calculated between the degree of each 
paragraph in the total degree of the motive performance 
motor measure in the artistic gymnast came greater 
than the tabular value of (0.304) under the level of 
significance (0.05) and at the degree of freedom (38), 
which indicates the significance of the correlation, so all 
paragraphs were accepted

The scientific foundations of the motor performance 
motivation measure for artistic gymnastics

Validate the measure: In order to verify the validity 
of the scale, the researcher used two types of validity:

Face validity: This type of validity is achieved 
when presenting the measure to a group of expert and 

specialists, they are number (9), they specialize in the 
fields of (motor learning, artistic gymnastics, educational 
and psychology sport since ), then the questionnaire 
forms were collected, data are emptied and statistical 
work performed, as shown in table (4).

Construct Validity: This type of validity has been 
proven by extracting the discriminatory ability of the 
measure, as shown in table (5).

Stability of measure: Extract the results of the 
stability of the measure, the researcher used two methods 
are:

Test method and retest: The scale was applied to 
the sample of the exploratory experience, which was 
(10) players randomly chosen from the Babil Youth 
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club on April 22/4/ 2020, at ten o’clock in the morning 
in the artistic gymnastics hall, then re-apply the scale 
after (7) days have passed since the first application, 
that is, on 29/ 4/2020, at ten o’clock in the morning in 
the artistic gymnastics hall as well, after collecting and 
unloading the data, the researcher extracted the value of 
the simple correlation coefficient (Pearson), that reached 
(0.89) which is a high stability that can be adopted in the 
application of the test, and thus the scale became ready 
for application. 

Conclusions

Based on the research results reached within 
the limits of the research community, the following 
conclusions have been reached: For inverted learning by 
the ( Edmodo) platform an important role in enhancing 
the motivation performance of the sports artistic 
gymnastics for players. Diversity in providing skills to 
players using new tools represented by the (Edmodo) 
platform. The motivation performance motor boost 
has been enhanced and some of the artistic gymnastics 
skills have been learned to the players. Inverted learning 
by the( Edmodo) platform, it provided an element of 
suspense and excitement, which led to the development 
of desire and motivation among players to learn some 
skills in artistic gymnastics. 
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Abstract
Preparing exercises by Metabolic conditioning (MetCon) style for volleyball, and identify of the effect of 
(MetCon) exercises on some physiological variables and the speed motor response of young Volleyball 
players. researchers believe that it affects in some physiological variables and speed motor response that are 
directly involved in the performance of motor skills of Volleyball for young players. Through the experience 
of field researchers note there is a noticeable decrease in the performance of defensive skills In matches 
when the level of technical performance is very high or the game continues for longer periods of time, this 
decrease leads to a slow moving to take the right place while performing these skills, researchers believe 
that the reason for this is that these skills are not getting enough share from training in a way that suits the 
nature of its physical and physiological performance, so the researchers felt that they should go into this 
experiment by preparing exercises by style of metabolic conditioning (MetCon), the aim of it is to make a 
positive impact in some physiological variables and speed motor response for volleyball young players . 

Keywords: Metabolic conditioning, physiological variables, speed motor response. 

Introduction

There is no doubt that scientific research has become 
one of the most important necessities in our modern 1 
society in reaching the highest levels for all aspects of 
life by identifying the different energies and abilities of 
human to try to achieve  most benefit  from scientific 
theories and their application to serve and develop the 
society, including the sports field 2, it may need a lot 
from sporting events to great time to get to  high level 
of abilities and possibilities . One of the games that have 
become a lot of attention in recent times is the game of 
Volleyball, which is one of the most popular games in 
the world, Volleyball requires a great muscle ability to 
perform its skills, upon closer examination In the nature 
of performance we find that it requires high energy to 
perform the motor duty with force, speed and endurance, 
it requires from players when performing the skills and 
high 3 biomotor abilities. Given the multiplicity and 
diversity of training curricula used by coaches for clubs 
and teams, and the overlapping of these curricula with 
each other, the impact of each of them has become to 
address specific requirements in order to develop the 

level of players, one of the recent training style s has 
been the Metabolic conditioning (MetCon) style 4, which 
is one of the latest training style s that use high-strength 
training and short time, this is consistent with the nature 
and properties the game to create a state of functional 
adaptation, improve energy production systems, and 
improve the career, physical, and skill level of players. 

Methodology

As for the research methodology and its field 
procedures, researchers used the experimental style to 
solve the problem of research, the research society was 
determined by the Kufa Club volleyball for youth , for 
the sports season 2019-2020, the number (12) players, 
and they were divided into two groups (experimental 
and control) in the simple random way (Lottery).

Research community and the sample:

The research community was determined by the 
youth Kufa sports Club for the sports season (2019-
2020) and the number (12) players was chosen by 
the researcher in full for the experiment, they were 
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distributed equally to two groups in a random way 
(lottery), after that, the experimental group underwent a 
training that includes the use of exercises by Metabolic 
conditioning (MetCon) style, while the control group 
continued to use the trainer’s regular training style .

Means and instruments used in research:

Means of data collection

· Arab and foreign sources and references.

· Personal interviews.

· Tests and measurements

·  forms for recording test results for players.

 More than consumption at rest time (EPOC), 
Heart rate after physical effort: 

 O2 deficit is measured and the amount 
of oxygen consumed during the recovery period 
(hospitalization) in excess of consumption during rest 
time (EPOC) precisely using device  (Fitmat pro), where 
the player information is entered (Name, length, mass, 
and age) Before starting the measurement, also, clean 
the test mask by antiseptic, and connect the parts of the 
system with installing the heart rate belt on the chest and 
installing the signal receiver for the heart rate (Bluetooth) 
in the port assigned to the device, then (Wingate) test is 
performed on Physical effort bicycle Type (MONARK), 
where the mask for measuring (VO2max) is placed on 
the player’s face, after completing all the requirements 
for working the devices and after completing entering the 
required data into the device as well as the program for 
the physical effort bicycle, the test is started according 
to the conditions of the Wingate test, after completing 
the test, data will be recorded for the maximum oxygen 
consumption rate (VO2max) from the (Fitmat pro) 
software, choose the recovery option)) from (Fitmat 
pro) device with the mask remaining on the player’s face 
until O2 consumption is reached, the rest time following 
the physical exertion, with the same mechanism, the test 
is performed twice.

Note: the ( Fitmat pro) device during the voltage 
gives a reading of (vo2max) in units of milliliter / kg 
/ minute.

Procedures (Wingate) test:

The necessary tools: Stopwatch, calculator, physical 
effort bicycle type (MONARK).

Style of performance: The test is performed using 
the stationary bicycle (MONARK ) Swedish made, 
according to the following steps:

ü The examined mass is taken To the nearest 
correct Kilogram.

ü The data of the examiner is entered into the 
computer and the resistance is set according to the mass 
of the examiner, which is equivalent to 7.5% of his body 
mass.

ü Riding examined on a bike, the seat is adjusted 
according to his length so that there is a very slight 
flexion at the knee joint within (10º), then he adjusts the 
foot strap, the procedures are explained to the examiner, 
noting that stirring is performed upon receiving the 
signal.

ü The examiner performs a warm-up operation 
on the bike for a period of (3-4) minutes where the 
resistance is gradually placed according to the mass of 
the examiner before the end of the warm-up process, 
the examiner moves the bicycle wheel at full speed for 
a period of (3-5 seconds) and repeats this two to three 
times.

ü Lift the weight from the ballast basket, the 
examiner starts moving the bicycle wheel at the fastest 
possible speed with a speed of no less than (80) cycles 
for a period not exceeding three seconds Then the weight 
is lowered gently and at the same time the program start 
button is pressed to begin the measurement process the 
examiner continues to move the wheel for a period of 
(30) seconds, to be encouraged and urged to maintain 
the speed of rotation as possible. 
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Table (1). Shows the amount of oxygen consumption during the effort using a bicycle, physical effort at 
different abilities

bicycle resistance (kg) Required O2(l / s)

0.5 0.6

1 0.9

1.5 1.2

2 1.5

2.5 1.8

3 2.1

3.5 2.4

4 2.8

4.5 3.1

5 3.5

5.5 3.8

6 4.2

6.5 4.6

7 5

We extract the required resistance through the following equation: 

· The resistance required for the player= 

After extracting the required resistance, we extract the absolute consumed oxygen by converting the relative 
consumed oxygen (ml / kg / minute) to (liter / minute) through the following equation:

· Absolute consumer oxygen=  

Then the O2 Deficit is extracted by the following 
equation:

· O2 Deficit = Required oxygen - Absolute 
consumer oxygen

As for the oxygen debt (EPOC) it is extracted 
through the following equation:

· Oxygen debt = Relative consumption oxygen – 
3.5

ü The heart rate was extracted from the device 
directly

Nelson Test for a motor response:

The purpose of the test: Measuring the ability to 
respond and move quickly and accurately according to 
choice the catalyst.

Tools used:

1- Barrier-flat area with a length (20 m) and a 
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width (2 m) within three lines plan between the distance 
between the line and the other (6.40 m), length a Line in 
the middle (1 m), placed Volleyball hanging and falling 
to the ground on the two sides’ lines , preferably, the test 
performance should be in the volleyball court.

1. Electronic stopwatch.

2. Measure tape.

Test administrators:

1- Recording : He calls the names first, and records 
the test performance time.

2- A timer: Giving start signal with timing.

Main Experiment Procedures:

Pre-tests:

Researchers applied the main experiment through 
applying tests and metrics to the research community, 
and pretest were conducted on Sunday 16/12/2019, 
where the physiological variables were measured and 
the motor response speed test.

The details of the exercises in the training curriculum 
were as follows:

1- The total number of training units that included 
the functional exercises  (24) units, and the number of 
weekly training units that applied   exercises is (3) units 
for a period of (8) weeks. 

2- The time for functional training in one training 
unit is (20-25) minutes.

3- The purpose of exercises is to develop 
physiological variables and speed of motor response.

4- Consideration of labor exchange between 
muscle groups.

5- Planning the formations of exercises during the 
weekly and daily units are (1-2).

Post-tests:

The researchers, carried out the post-tests of the 
research community after the completion of the exercise. 
This was on Wednesday (19/2/2020) and in the same 
sequence of pre-test. the researchers took the same 
conditions as the pre-tests where sequence tests.

Statistical style s used:

The researchers used the statistical bag (spss) to 
analyze the research results, including: -

- Mean.

- STD.EV.

- T-test for independent samples.

- T test of the interrelated samples . 

 Discussion of results:

Table (2): Shows the mean, standard deviations, the calculated value of (t) of the interrelated samples, the 
level of the significance of the test and the significance of the difference for the pretest and posttests of the 

control group of the studying variables.

Variables

M
easuring unit

Pre-test Post-test

(t)
value

L
evel of 

significance

T
ype of 

significanceMean STD.EV. Mean STD.
EV.

Oxygen deficit L / min 1.25 0.39 1.016 0.217 3.11 0.027 Sig.

Oxygen debt L / min 32.1 3.183 35.616 2.503 9.216 0.000 Sig.

Heart rate after
physical effort

Beats / min 179.33 1.032 182.5 1.048 5.27 0.003 Sig

Response speed second 1.976 0.084 1.873 0.045 3.938 0.011 Sig

· View The results of the pre-tests and post-tests of the experimental group of the studying variables: 
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Table (3) : Shows the mean, the standard deviations, the calculated value of (t) of the interrelated samples, 
the level of the significance of the test and the significance of the difference for the pretest and posttests for 

the experimental group of studying variables .

Variables

M
easuring unit

Pretest Posttest

(t)

value

Level of significance

Type of significance

Mean STD.EV. Mean STD.EV.

Oxygen 
deficit L / min 1.248 0.333 0.665 0.201 8.569 0.000 Sig.

Oxygen debt L / min 32.5 2.98 38.933 2.324 8.975 0.000 Sig.

Heart rate 
after

physical effort

Beats / 
min 178.833 0.952 184.333 0.816 14.03 0.000 Sig

Response 
speed second 1.989 0.069 1.813 0.030 6.601 0.001 Sig

- View the results of tests (Posti. Posti) of the two groups control and experimental studying variables : 

Variables

M
easuring unit

Pretest Posttest

(t)
value

L
evel of significance

T
ype of significance

Mean STD.EV. Mean STD.EV.

Oxygen deficit L / min 1.016 0.217 0.665 0.201 2.903 0.016 Sig.

Oxygen debt L / min 35.616 2.503 38.933 2.324 2.378 0.039 Sig.

Heart rate after
physical effort

Beats / min 182.5 1.048 184.33 0.816 5.222 0.000 Sig

Response speed second 1.873 0.045 1.813 0.03 2.699 0.002 Sig
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Table (4) :Shows the value of (t) calculated for 
independent samples and the level of the test and were 
significant differences between the results of the test 
(post-test) of the two groups control and experimental 
studying variables . 

Discussion of the Results

The results presented in tables (2) and (3) for 
the physiological variables tests showed that there 
were significant differences between the pre and post 
tests and in favor of the post tests for the control and 
experimental groups, the researchers attribute the reason 
for this moral difference to the members of the control 
group, due to the exercises that were applied by style s 
and style s prepared by the trainer in his training units, 
as the repetitions performed by the members of the 
control group and the continuation of the training lead 
to the occurrence of functional adaptations in certain 
proportions, and these adaptations are the deficit, the 
oxygen debt and the heart rate, 

As for the results presented in table (4), which 
show the preference of differences in favor of the 
experimental group in the post- tests, the researchers 
believe that the exercises that they prepared for the 
members of the experimental group that were applied by 
the metabolic style (MetCon), created adaptations of the 
body’s functional systems this was due to exposure to 
physical and sub-extreme physical loads, most of which 
were crossed by the limits of the anaerobic threshold and 
work with insufficient oxygen , when performing a high-
intensity work that exceeds the limits of the anaerobic 
threshold, we see that the rate of oxygen consumption 
increases gradually until it reaches the fatigue stage 
without a state of stability with the rate of oxygen 
consumption, as for after stopping the performance of 
the physical effort, we notice that the rate of oxygen 
does not return to the normal 6 limit (before performing 
the physical exertion) but rather requires a lengthy 
period of time that is Longer or shorter depending on the 
adaptive abilities of the athlete’s body’s equipment, this 
is what was changed by the training loads applied by the 
members of the experimental group, which contributed 
to a kind of muscle adaptation.

The researchers see the differences between the 
control and experimental groups for heart rate due to 
the quality of exercises, as they were built according 

to a scientific physiological nature, as the researchers 
prepared a large part of it in a way that is compatible 
with the lactic energy system, in order to be able to 
improve the chemical pathways for energy production, 
this has helped the players to make an improvement 
in the work of the functional systems, so we notice an 
increase in the percentage of heart rate for the members 
of the experimental group more than the members of 
the control group, also, the exercises were character by 
diversification, change and frequent repetitions, and this 
also led to a state of adaptation to the internal systems 
and continuous sports training increases the heart rate 7 .

The researchers also attributes the reason for the 
development of the members of the experimental group 
at the expense of the members of the control group in 
the speed of the motor response due to the nature of the 
exercises that helped to develop that ability because it 
was explosive in nature and changing from moment to 
moment as the speed of response depends on movements 
with an instant reaction and that the exercises prepared 
with the style of (MetCon) contributed significantly to 
the process of linking the response speed and the motor 
speed of the legs and technical skills, which is one of 
the requirements for the successful performance of these 
skills quickly and with utmost accuracy, the principle 
of diversification and change that the researcher used in 
addition to the continuous iterations and scientifically 
contributed greatly to the development of these two 
abilities, which depend on rapid and sudden movements, 
(Magill) confirmed this when he said “To diversify your 
workout experiences , organization and diversity in the 
movement will increase the experience for the players 
and increase the player’s ability to perform the skill 
better. 

Conclusions

Based on the research results reached within 
the limits of the research community, the following 
conclusions have been reached: 

4- The exercises implemented by the experimental 
group by metabolic conditioning style (MetCon) helped 
to reduce the rate of oxygen deficiency and increase the 
proportion of oxygen debt.

5- The continuous training of exercises, which 
were applied in the Metabolic conditioning style 
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(MetCon), led to the adaptation of Cardiac muscle by 
increasing the concentration of heart rate.

6- The duration of the exercises, which were applied 
by metabolic conditioning style (MetCon) represented by 
the number of training units, was appropriate in creating 
adaptations that reflect the evolution of the experimental 
research group in the speed of the motor response. 
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Science

Abstract
The knee joint injury is very common for the handball center player, because of his position, which depends 
on the rotation on one of the legs to shoot on the goal with or without resistance from the opponent and 
jumping, and this requires giving appropriate exercises to strengthen the most important muscles working 
on this joint, which works to prevent injury in it through experimenting both (ballistic and plyometric) 
training methods, and the aim of the research is to identify the effect of both (ballistic and plyometric) 
methods in preventing knee joint injury according to the most important muscles working on the knee joint 
for the handball center player, and to identify the best methods in preventing Knee joint injury according to 
the most important muscles working on the knee joint for the research sample, and the researchers used the 
experimental approach with two experimental equal groups, The research community was determined which 
are the center players in Karbala governorate handball Clubs, in the youth age group (17-19) years, and they 
were randomly and evenly divided into two experimental groups as a sample for research As the first group 
used ballistic exercises, and the second group used plyometric exercises.

Key words: Knee joint, Injury, muscles working, Handball Center Player

 Introduction

Sports training has become the optimal process 
for getting the athletes to levels that qualify them to 
compete in the championships and competitions through 
preparing them in various qualities 1, including physical 
ones, which have a prominent role in developing other 
aspects, and through the integration with each other leads 
the skill or effectiveness to reach to a high level during 
competition 2. This hasn’t come in vain, but it has come 
through using modern and objective methods that were 
placed by specialists and researchers who have got all 
sections of modern science from various aspects through 
searching, study and accurate tests that they carry out 
to bring sports activity and activities to the level of 
Sophistication and progress 3. The development of the 
handball game in recent years has tended to the strong 
and fast play, thus it requires great skill and physical 

work, and this leads to the pressure on the muscles 
and joints of the athlete’s body and consequently to 
the occurrence of injury. which imposed us to think to 
find solutions for this state, depending on the muscular 
work and muscular balance’s strength for the muscles 
that work for all joints, especially the muscles working 
on the knee joint, because of its importance in the 
performance of the handball player in general and the 
center player in particular, and what burden he bears 
during jumping, moving, and rotating with or without 
resistance, for protection from injury to this joint before 
it occurs 4. Therefore, modern training has turned to 
the use methods that help to produce fast strength that 
enables muscles to work with high efficiency without 
being injured, and these methods include ballistic and 
plyometric training, as they are from the best training 
methods and most suitable for the handball game, 
as its training is more appropriate and similar to the 
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performance of the modern handball player, especially 
for the center player. From this standpoint, the aim of 
this study is to protecting the most important muscles 
working on the knee joint of the center player through 
achieving progress in the efficiency of these muscles 
using ballistic and plyometric exercises.

Methodology 

Research approach

The nature of the problem determines the approach 
used in the research to obtain accurate information and 
results and “the most important thing recognizes the 
accurate scientific activity is using the experimental 
method(1)so that the researchers used the experimental 
design with two equal experimental groups that suit 

the nature of the studied problem, and below the 
experimental design that was used in the research.

Research community and its sample

The researchers identified the research community 
for Center players of Karbala’s Governorate handball 
clubs, the youth age category 17-19 years, who are 
14 players, and they were all chosen as a sample for 
research and in a comprehensive inventory method, 
and they were randomly and evenly divided into two 
experimental groups with a rate of 7 players for each 
group, as the first group used exercises using the ballistic 
method, and the second group used exercises using the 
plyometric method. 

Table (1) shows the homogeneity of the research sample

Statistical  
parameters

              
            Variables

Measuring 
Unit

Arithmetic 
Mean

Standard 
Deviation Mean Torsional 

Coefficient

Length Cm 171 7.12 171.5 -0,628

Weight Kg 50.2 5.84 48.55 0,586

Training age Month 21 3.58 22 0,758

Table (2) shows that the torsional coefficient of the variables (length, weight, and training age) is between ±1, 
which indicates the homogeneity of the research sample in these variables.

To control the research variables that influence the experiment and to start from one initiation point, the researchers 
sought to find equivalence for the two of the research groups for the pre-test results using T for independent samples, 
as shown in Table (2).

Table (2) shows the equivalence of the two research groups in the searched variables 

 Statistical     
parameters 

 

Variables

Measuring 
Unit

The experimental 
group (1)

The experimental 
group (2)

Calculated 
T value

indication 
level

Type of 
indication

A B A B

Femoral straight 
muscle activity MV× S 1405,27 26,93 1366,91 13,86 0,110 0,954 un 

significant
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Femoral posterior 
muscle activity MV× S 2512,44 19,06 2493,20 10,08 1,903 0,268 un 

significant

Long fibula 
muscle activity MV× S 1089,13 7,22 997,61 6,17 0,249 0,789 un 

significant

Twin muscle 
activity MV× S 923,76 15,36 894,72 10,24 1,222 0,271 un 

significant

 Freedom degree = 12 at the significance level (0.05)

Cont...Table (2) shows the equivalence of the two research groups in the searched variables 

Table (2) shows that the values of the indication 
levels were higher than the indication level 0.05 and 
for all research variables, at a freedom degree 12, and 
thus the differences are not significant between the two 
research groups, which achieves parity between them.

Means, tools and devices used in the research

Means of collecting information

· Objective tests and measures.

· Observation

Determine the most important muscles that work on 
the knee joint

After referring to the scientific sources, the most 
important muscles that work on the knee joint were 
identified as they are: (the femoral rectus muscle, 
posterior femoral muscle, long fibula muscle, twin 
muscle).

Determine the tests for the search variables

After referring to scientific sources, the researchers 
chose the electrical activity test of the muscle to serve 
the studied variables.

Description of the tests

EMG device test 

Test name: Measurement of the electrical activity 
of muscles using an EMG device.

The purpose of the test: To measure the activity of 
the most important muscles that work on the knee joint

Exploratory experience

The researchers have made an exploratory 
experiment on Sunday/ 11/23/2018) on a group of 4 
player sample, to benefit from the following:

1- Testing the validity of the tools and devices used 
in the tests.

2- Knowing the efficiency of the staff and train them 
on tests.

3- The validity and relevance of the exercises for the 
level of the research sample.

4- Calculating the performance time for each 
exercise.

5- Calculating the maximum stresses of the exercises 
used in the research.

6- Determine the appropriate rest time between 
repeats and groups.

Preordained test

The preordained test was done on the research 
sample on (Tuesday/ 1/12/2019), at the martyr Al-
Hakeem closed Hall Stadium in Karbala Governorate.

Main experience:

After finishing the preordained tests, the researchers 
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will include the exercises that he prepared on the 
(Alfartrmix) and (electrical stimulation) devices within 
the training program for the research sample at the 
beginning of the main section of the training unit, then 
the main part will be completed together with the same 
trainer exercises, and will be as follows:

1- The date of starting the exercises was Saturday , 
5/12/2018.

2- The exercises were applied in the special 
preparation stage.

3- The trial period reached 8 weeks divided into 24 
training units, with an average of three units per week.

4- A special coach has been identified for each group, 
to be given the special exercises prescribed for them at 
the beginning of the main part and on the stadiums of the 
closed hall Al-Hakim Sports Hall and the youth center 
on Saturdays, Mondays, and Thursdays and at the same 
time, and after completing the special exercises they are 
combined again to complete the training unit for them 
under the guidance of their coach.

5- The researchers determined the intensity of the 
exercises between (85-100%).

6- The training extent of the exercises reached (25-
40) minutes from the extent of the training unit.

7- The researchers used the high-intensity periodical 
training method.

8- The end date of the experiment was 
(Thursday1/31/2019).

Post-Test:

The post-test on the research sample was done 
on (Sunday 3/2/2019), at the Al-Hakim closed hall 
in Karbala, Considering the same conditions and 
circumstances in the pre-test.

2-5 Statistical Methods:

The researchers used the SPSS statistical bag, 
using the following statistical means: Arithmetic mean, 
the standard deviation, (T) for the corresponding and 
independent samples, the Pearson correlation coefficient, 
the torsional coefficient, the median, the Ca2 test.

Discussing the results

The results were presented, analyzed and discussed 
in this chapter, which was obtained from the research 
sample, after the data were statistically processed 
and presented in the form of explanatory tables that 
facilitate the observation of differences and comparison 
between the test results of the two research groups, and 
then discussed to achieve the goals of the research and 
test its hypotheses. To test the second hypothesis, the 
researchers used (T) test for the corresponding samples 
to extract the significance of the differences between the 
tests results in the preordained and post measurements of 
the two research groups, as shown in tables (3) and (4).

Table (3) shows the arithmetic mean, standard deviations, calculated (t) value, the level and type of 
significance for the first experimental group in the preordained and post-tests.

Tests
preordained Post

Calculated 
T value

Significant 
level

Significant 
typeA B A B

Femoral straight 
muscle activity 1405,27 26,93 2082,56 47,63 51,813 0,00 Significant

Femoral posterior 
muscle activity 2512,44 19,06 3579,77 28,91 128,930 0,00 Significant

Long fibula 
muscle activity 1089,13 7,22 2009,23 47,43 79,091 0,00 Significant

Twin muscle 
activity 923,76 15,36 1547,59 39,81 66,702 0,00 Significant
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At the significance level (0.05) and the degree of 
freedom 6.

Table (3) shows the statistical indicators for the 
tests’ results in the preordained and post-measurement 
of the research variables that were subjected to the 
members of the first experimental group.

The results showed that the values of the arithmetic 
mean for all the research variables were higher in the 

post-test than the preordained test, and a significant 
difference occurred between the two tests for the post-
test, since the bigger the Arithmetic mean, the better the 
level, and this is what the levels of significance indicated 
as they were less than the level of ( 0.05) significance, 
which indicates significant differences between the two 
tests.

Table (4) shows the arithmetic mean, standard deviations, calculated (t) value, level, and type of significance 
for the second experimental research group in preordained and post-test.

Tests
preordained Post Calculated 

T value
Significant 

level
Significant 

type
A B A B

Femoral straight 
muscle activity 1366,91 13,86 1812,41 39,87 74,621 0,00 Significant

Femoral 
posterior muscle 

activity
2493,20 10,08 3111,32 24,43 110,135 0,00 significant

Long fibula 
muscle activity 997,61 6,17 1693,58 40,02 151,638 0,00 significant

Twin muscle 
activity 894,72 10,24 1332,73 35,99 54,865 0,00 significant

 

At the significance level (0.05) and the degree of 
freedom 6.

Table (4) shows the statistical indicators of the tests’ 
results in the preordained and post-measurement of the 
research variables for the second experimental group 
sample.

As the results showed that the values of the arithmetic 
mean for all the research variables were higher in the 
post-test than the preordained -test, and a significant 
difference occurred between the two tests for post-test, 
since the greater the arithmetic mean, the better the level, 
and this is what the significance levels indicated as the 
least significance level was (0.05), which indicates that 
there were significant differences between the two tests, 
and this is consistent with what was stated in the second 
hypothesis of the research.

The researchers attribute the reason for the 
development that occurred on the two experimental 
groups members to the regularity in the training process 
and the work according to the lengthening and shortening 
cycle, so evolution will certainly occur for the members 
of the two training groups.

As the organized sports training leads to an increase 
in the efficiency of the functional systems, especially 
the nervous and muscular systems, and this appears 
directly in the muscles’ ability to produce strength while 
increasing the speed of the muscular contraction for 
decision-making, and all this is in the service of skill 
performance.

In addition to the codified repetition process in 
the training process, which had a clear role in the 
development process.
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Table (5) shows the arithmetic mean, the standard deviations, calculated (t) value, the level, and type of 
significance between the results of measuring post-tests for the two research experimental groups.

Test measuring 
unit

1st experimental 
group

2nd experimental 
group

Calculated 
T value

Significant 
level

Significant 
differences

-A B -A -B

Femoral 
straight 
muscle 
activity

MV× S 2082,56 47,63 1812,41 39,87 31,143 0,00 significant

Femoral 
posterior 
muscle 
activity

MV× S 3579,77 28,91 3111,32 24,43 80,682 0,00 significant

Long fibula 
muscle 
activity

MV× S 2009,23 47,43 1693,58 40,02 43,838 0,00 significant

Twin muscle 
activity MV× S 1547,59 39,81 1332,73 35,99 14,674 0,00 significant

At the significance level (0.05) and the degree of 
freedom (12)

Table (5) shows the arithmetic mean, the standard 
deviations and the significance of the differences between 
the post-tests’ results for the two experimental groups, 
and through reviewing the results of the tests that were 
reached, it becomes clear to us that there are significant 
differences between the measurement of the post-tests of 
the two groups in all the variables, and in the interest of 
the first experimental group that used ballistic exercises 
as the values of the significance level were less than the 
error level (0.05) and this is consistent with what was 
stated in the third hypothesis of the research.

Discuss the results of measuring the post-tests for 
the two research groups

The researchers attributed the reason for the 
development and the advantage of the first group upon 
the second group to the fact that the ballistic exercises 
which were chosen had a positive impact on developing 
strength and the rapid ability of the muscles that work 

on the knee joint 6,7, which positively affects the work 
of the knee joint and protecting it from injury. And this 
muscle strength and flexibility are more conservative 
on the knee joint from injury and lacerations, as it is 
important to have the right balance between strength and 
flexibility between the different muscle groups working 
on the knee joint, especially the thigh muscles that 
control the knee and are more able to withstand muscle 
pressure 8-10.

Conclusions 

The exercises used in the ballistic method have a 
clear positive effect in developing the activity of the 
most important muscles working on the knee joint of 
the handball center player. The exercises used in the 
plyometric method have a positive effect on developing 
the activity of the most important muscles working on 
the knee joint of the handball center player. Exercises 
of both (ballistic, plyometric) methods work to protect 
the knee joint from injury to the handball center player, 
but the preference was for ballistic exercises method 
according to the greater development achieved by the 
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activity of the most important muscles working on this 
joint.
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Abstract
The aim of this study is to analyze Capparis spinosa and the principal constituent substance in Iraq which is 
recognized by NMR experimentations and the key constituent identified by NMR is Stachydrine. Capparis 
spinosa is descended from the family (Capparidaceae) and is described as a herbaceous plant with simple 
leaves together edge and forked ears and bear flowers on long necks and fruits pear shape. Capparis contains 
bitter materials, claycosides, enzymes, mayonnaise, acetic acid, bric, soap and volatile oils with a smell 
similar to the smell of garlic, as well as sulfuric klycosides. All parts of plants used as a treatment as roots 
that are used as a diuretic and leg used as a dentin for diarrhea as well as fruit is used as a treatment for cancer 
We observe measurements of significant decrease in the level of breast cancer cells at≥ 0.05

Keywords: Fruits of Capparis spinosa:; Ethanol;Aceton and Hexane. 

Introduction

Capparis spinosa belongs to the family family 
(Capparidaceae) and is described as a herbaceous plant 
with simple leaves together edge and forked ears and bear 
flowerson long necks and fruits pear shape 6. Shafahalah 
contains bitter materials, claycosides, enzymes, 
mayonnaise, acetic acid, bric, soap and volatile oils with 
a smell similar to the smell of garlic, as well as sulfuric 
klycosides 8. All parts of plants used as a treatment as 
roots that are used as a diuretic and leg used as a dentin for 
diarrhea as well as fruit is used as a treatment for cancer 6. 
Common names in Arabic: Kabar, Asef; Berbe: Tayllut, 
Tailoulout, Amserlih, Ouailoulou; English: Caper 
bush, Caperbush, Caper, Caperberry; French: Câprier, 
Capriercommun, Câpres, Fabagelle, Tapana, Finnish: 
Kapris; German: Kapper, Kapernstrauch ; Gujarati: 
Kabare; Hindi: Kiari, Kobra; Hungaria: Kapricserje; 
Icelandic: Kapers; Italian: Cappero, Capperone (fruit); 
Kannada: Mullukattari; Maltese: Kappara; Marathi 
:Kabar; Norwegian: Kapers; Portuguese: Alcaparra; 
Punjabi: Kabarra; Russian: Kapersy; Sanskrit: Ahimsra, 
Kanthari, Kantaka, Tiksnagandha; Spanish: Alcaparra, 
Caparra, Tapana; Alcaparron, Caperberries; Swedish: 
Kapris; Telugu: Kokilakshmu; Urdu: Kabar 1-3. Family 

: Capparidaceae. Prepar Distribution It is supposed to 
be originated in the dehydrated places of Western and 
Central Asia. Currently, Capers is existed maturing all 
over Mediterranean (especially in France, Spain, Italy 
and Algeria); furthermore, the plant is found in Iran, 
Iraq, Cyprus and Greece 3-4. Globally, human population 
is highly and severely affected by a disease known as 
cancer. A steadfast requirement for fresh remedies 
to cure, treat and curb off this life- menacing disease. 
Many key strategies such as controlling survival and 
the death of a cell which are cancerous are essential for 
managing and treating cancer. With lesser possible side 
effect on normal cells, anticancer agents should kill the 
cancerous cell. Recently, medicinal plants having natural 
products to deter proliferation, prompt apoptosis, curb 
off angiogenesis, constrain invesiveness, in addition to 
retarding metastasis and improving chemotherapy 1-7. 
The present review discusses the compounds derived 
from natural medicinal plants and their assets which lead 
to maintaining them promising possible treatments for 
anticancer.

Anti--cancer Activity of Medicinal Plants

Various advantages for Medicinal plants are 
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overcoming chemical products, since compounds derived 
from plants are more allowed and treated as untoxic 
to the normal cells of human. The current common 
therapeutic remedies for treating cancer have already 
been used by radiotherapy and chemotherapy having 
different side effects such as toxicity in neurology, heart 
effects, kidney and lung which seriously damages the 
person‘s health. Consequently, the less toxic compelling 
anti-cancer medication as compare to the remedies in 
the marketplace are considered as a required alternative 
method to develop the drug. 

Capparis spinosa 

The Capparaceaen family include Capparis 
spinosa which is treated as key culinary components 
in theMediterranean and Middle Eastern cuisines. This 
component is Sanskritlly recognized as HimsraCabra. 
Generally, Caper forms different constituents such as 
flavonol glycoside, rutinand 5-caffeoyl-quinic acid 
which can be volatile and nonvolatile which could also 
be effective anticancer agents. Susequently, a protein 
similar to imidazoleglycerol phosphate synthase is 
definitly refined from garden-fresh Caper seeds, deterring 
the process of proliferating hepatoma HepG2 cells, in 
addition to the colon cancer HT29 cells as well as MCF-
7 cells in breast cancer 13. Principal oils and aqueous 
infusions taken from Caper have revealed substantial 
inhibitory impact on HT-29 cell proliferation and on 
nuclear factor kB (NF-kB) action in a drug prescription 
dependent mode. The cells in G2/ M phase of cell cycle 
were ceased by Caper essential oil and aqueous infusion. 
A study showed that C. S obtain mediated apoptosis 
through permeabliztion of mitochondria in addition to 
acting of Caspase 9 in SGC-7901 cells 14. 

The other key cause of death universally is cancer. 
Procedures of treatment are more complicated for each 
detailed type of cancer aiming for anti-cancer drugs with 
higher effectiveness.

1. The pharmaceutical societies many advancements 
achieved in cancer treatment strategies, less toxicities 
and lower expenses. In spite of reporting drug-resistance 
in treating several cancer tryouts, it is illustrated by 
the second studies on the experiment referring that 
some wellknown plants possess anti-cancer outcomes 
on different tissue cells, for the various compounds 
included in plant drugs, on the contrary to the virtuously 

synthesized story. IIt sounds that showing novel 
kinds of drugs introduced and extracted from plants 
could pave the way to more competent approaches to 
treating cancer. Over years, considerable attention has 
recently been paid, mostly due to vast developments3 
to drugs derived from plants in organic chemistry, and 
due to groundbreaking changes in the methods used in 
extracting and purifying more accurate understanding 
of the plants’ natural ingredients. Making use of 
plant sources as raw material may be assistant to the 
pharmaceutical industries to develop enhanced drugs 
with cheaper expenses. Capparidaceae is a great 
family of phanerogam gymnosperm dialypetalae 
plant species. The Capparis spinosa family, not 
only shows noticeable resistance to family, not only 
shows noticeable resistance. The Capparispinosa 
(C. spinosa) (CS) as an individual memeber of the 
family of Capparidacae, not just maintaining apparent 
endurance to shortage in water supplies and increasing 
temperatures, but adapting decreased temperatures with 
-8 C 5. Flavonoids are recognized as being the biggest 
group of natural constituents that are considered as 
strong anti--oxidants and having noticeable impacts in 
cellular biology, e.g. accumulating free radicals and 
possibly halting their detrimental role in carcino-genesis 
6. Like all other betaines, Stachydrine is a compound 
of quaternary ammonium. In the vegetal realm, betaines 
are omnipresent which tending to gather and assemble 
in the intercellular fluids and cytoplasm in which they 
perform an instrumental role in keeping up proteins, 
nucleic acids, and cell membranes against abiotic stress 
(Kavi Kishor et al., 2005; Street, Bolen, Rose, 2006). 
In a particular study, cells with high-glucose (30 mM) 
culturlly modelled was employed to simulating clinical 
hyperglycemia for the invitro estimation of the influence 
of stachydrine on high-glucose induced cytotoxicity. It 
is clearly recognized that stachydrine, which is an full of 
ingredient of citrus juices, is capable of preventing the 
high-glucose cytotoxicity in endothelial cell by working 
on the senescence and S I R T 1 pathways (Servillo et 
al. , 2013). 

Anticancer Activity 

Cancer, was described as, cell proliferation affecting 
other tissues or an uncontrolled growth. The mechanism 
beyond invading the tissue is by direct cell migration 
or lymphatic system and blood. The hazard agents for 
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cancer includes an unhealthy diet, environmental factors, 
infection, radiations, chemicals and smoking 17. Hundred 
various kinds of cancer named by the type of cell or 
tissue or organ in which they start. Their intensity may 
be benign «earlier stage» or malignant «end stage, called 
cancer» . Natural products from biological sources and 
plants still stay an uncondensed source and unlimited of 
new nutraceuticals and phytochemicals. Itcontinues to 
produce the most dramatic effect in the field of cancer 
18. Traditional herbal founded drugs could be hopeful 
candidates for novel cancer treatments with minimal 
side effects. They play a significant and vital role in the 
reduction and prevention of cancer (Saad et al., 2008). 
Capparisspinosa is one of the mostprevalent medicinal 
plants, contained a wide range of phytochemical 
constituents, used extensively in several parts of the 
world as a treatment for many human diseases. Many 
reports confirmed it isable to inhibit many types of 
cancer cells 5.

A new protein is separated from caper, which 
inhibited proliferation of MCF-7 (breast cancer), HepG2 
(hepatoma), and HT29 (colon cancer) cells 6. Capparis 
spinosa essential oil and aqueous infusion appeared 
marked a prohibitory effect on nuclear factor kappa B 
(NF-KB) activity and on HT-29 cell proliferation 23. 
Furthermore, C. Spinoza extracts mediated apoptosis 
through the mitochondrial pathway in SGC-7901 cells 
(Ji and Yu 2014).The aqueous leaf extracts of caper 
induced significant inhibitory effect on Hep-2 «human 
epidermoid larynx carcinoma» and Hela «human cervix 
uteri epitheloid carcinoma» with low concentration 
(Al-Daraji 2010).Also, different extracts (aqueous and 
methanolic) of C. spinosa fruit showed Cytotoxic and 
cytogenetics effects on in vitro Hep-2 and HeLa tumor 
cell lines (AL-Asady et al., 2012). Finally, the extract of 
C. spinosaroot bark revealed anticancer volume of tumor 
and packed cellsbesides cell count viability 26 

Materials and Methods 

Plant material

Capparis spinosa was collected from Kirkuk city 
during the month of July 2018. The plant identified by 
a botanist at Al Kirkuk University. The of plant dried at 
room temperature in the dark for 14 days and then finely 
ground by using an electric grinder.

Extraction process

Capparis spinosa Seeds (10 g) and 100 ml of ethanol 
are introduced into a flask. The mixture was exposed 
to ultrasound for 1 hour under 45 k at temperature and 
sheltered from light. The later process has been repeated 
under same condition for ten times. Afterward, the 
mixture was filtrated and the final volume (accumulate 
filtrate) is concentrated in rotary evaporator under 
reduced pressure (12).

Purification of the compounds using Silica Gel 
Chromatography

The Acetone extracted (2.00g) was absolutly 
fractionated on a silieca - gel column (60-120 mesh) 
with ratio of eluent (methanol ;Acetone,hexane) various 
such as (1;2:3) To give two fractions (Fr. 1- Fr. 2). 
Fraction (2) was dependent on further chromatography 
on a silieca - gel column (1 m) with same eluate using 
a stepwise gradient of hexane and ethanol (2:1) to 
withstand further pure compound (Fr.2.1) and mixture 
of others 13,14. The obtained fraction I and II gives ( 170 
mg and 143 mg respectively).

Study of the effect of anabolic extract in acetone 
solvent on the effectiveness of cancer cells.

Result and Discussion 

Validation and Detection of Cell Viability Using 
MTT Assay.

The validation of MTT assay was performed to 
establish the relationship between cell number and 
absorbance. This is basically required to determine 
the accuracy of pipetting technique before moving to 
chemo-sensitivity assays. The MTT analysis was carried 
out in conformity with Mossman (1983) with some 
adjustments. The cells were planted in 45- well plates 
at 0.8 x 105 cells/well concentration, incubating the cell 
in a 37 °C CO2 incubator during the night. The next 
day, the chalcones compounds which were synthesized 
were added to the wells with 7 various concentrations. 
Measuring the viability of the cell at 72 hours after 
treatment. A volume of 20 mL MTT solution (5 mg/
mL) was added in each well and incubated cell for three 
hours. Then discarding the solution where 100 mL of 
DMSO was supplementary to each well for solubilizing 
the crystals. Lastly, the plates were rated at 570 nm as 
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reference wavelength by using µ-Quant ELISA Reader (Bio-tech Instruments, USA). (Nadiah et al., 2014) The 
results of the study were statistically analysed using complete randomized design Using SPSS.

Figure 1: design Using SPSS 

Figure 2: 13C NMR 
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Figure 2: (a) The 1H NMR spectrum of (Stachydrine 
compound) is noticed in fig. 1. The spectrum shows one 
characteristic singlet peak at 2.26 ppm due to the protons 
in (CH3)2-N. A pentate centered at 1.30 ppm is assigned 
to the protons (a, a’). A multiplete at 1.70 to 1.95 ppm is 
attributed to the protons in (b, b’), peaks at 2.20 to 2.30 
ppm is assigned to the protons in (c, c’). Finally, triplet 
peak appeared at 3.12 ppm is attributed to the proton 
in (d). Furthermore, the conformation is carried out in 
13C NMR compound (I) shows six different peaks are 
ranged from 24.7 to 174.7 ppm (C1 at 24.7 ppm, C2 at 

28.8 ppm, C3 at 60.1 ppm, C4 at 41.4 ppm, C5 at 76.3 
ppm and C6 174.7 ppm). Both NMR is conformed the 
chemical structure of compound (I). 

Detection of Cell Viability Using MTT Assay. 

Measure the effect of the compound extracted on 
the effectiveness of cancer cells by enzyme If the table 
(3-1), The adjusted table shows the standard deviation 
and standard error of the control A rate and the level of 
morale and the amount of confidence (higher and lower 
value and T.test 

Table 1: the standard deviation and standard error of the control A rate

Group N  mean±SD t.test p-value

Control 25 1.23±0.05

0.02 0.054

Sample 30 0.554±0.015

Conclusions

The result shows a significant decrease in the 
efficacy of the enzyme coenzyme colin esters and at 
the level of probability (0.554 ± 0.015) compared to the 
control group where this decrease is a clear evidence 
of a compound effect obtained by killing cancer cells. 
We observe from the statistical analysis a significant 
decrease at the level of P≤0.05. 
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Abstract
Background: Sexually transmitted diseases are group of disease primarily affecting sexually active 
population and has led to a major public health problem in the reproductive age group (15-45 years), which 
are largely acquired through sexual act or close contact with genitals leading to potentially devastating 
effects.

Objectives: To assess knowledge and attitude about sexual transmitted disease among women in reproductive 
age in Al-Nasiriyah governorate-Iraq. 

Methods: Cross sectional study design based on community was conducted in in Al-Nasiriyah governorate 
in Iraq on women at reproductive age. Data collected by predesigned and pretested instrument through face 
to face interview. 

Results: In general literates women were more aware about STDs compared to illiterates. A total of 180 
women at reproductive age were recorded, of which 325(64%) regard blood transfusion as major method 
of STD transmission and 206(40%) Through the open wound of the genitals. 384 (68.3%) women told 
that vaginal discharge is common symptom, followed by Genital and mouth ulcers 194(34.5%). 310(61%) 
women regard diagnosis of STD done by blood test.396(78%) opined abortion common complication 
followed by 287(55%) infertility. 404(71%) opined that STDs can be prevented by abstinence from sex and 
343(61%) it cannot be prevented. 

Conclusions: Based on the results of the study, women’s knowledge about sexual transmitted diseases 
that transmitted during sex is very low, so special programs must be provided for women that can increase 
knowledge of women and awareness of sexually transmitted diseases in Iraq and published on television and 
radio. As knowledge and awareness of diseases promote with education, special educational programs are 
also effective for education of women in Iraq about STD.

Key words: Knowledge, Attitude, STD, Reproductive age women, Al-Nasiriyah

Introduction

Sexual transmitted diseases (STDS) are diseases 
caused by either virus, parasite, or bacteria, which 
transmitted mostly through sexual contact involving 
oral, vaginal and anal sex. STD also can transmitted 
by non-sexual methods as by blood, blood product or 
from mother to child through pregnancy and delivery 
1.  Women at reproductive age especially are mentally 
and physical and society more vulnerable to infections 

in reproductive tract (RTIs) and STDs. There are at least 
25 respiratory tract infections (RTIs and/or) STDs with 
a range of different clinical features and these diseases 
disease during anal, vaginal, and oral sex 2. In some 
developing countries bear a significant burden due to 
the spread of incurable sexually transmitted diseases 
(STDs) viruses, increased travel and behavioral change. 
There is a changing trend of sexual and reproductive 
behavior between young people and this need more 
attention and awareness by healthcare professionals 
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to provide the necessary sexual or reproductive care 
and education 3. Unfortunately, many studies during 
this stage have proven that young people do not have 
enough information about STDs and their prevention 
4-6. According to Women Aid Organization, women 
shelter home is a place which provide temporary shelter, 
emotional and physical support for the affected women. 
It could be a victim of domestic violence, rape, or a 
woman with a problem with sexual discipline. These 
shelters provide the necessary social ,emotional, mental 
support services that enable and empower them to live 
a better life in the future 7. World health organization 
estimates that there are more than 333 million new 
cases associated with four sexually transmitted diseases 
(chlamydia, syphilis, gonorrhea and trichomoniasis) 
each year 8. Nowadays, there are at least 30 cases that 
are sexually transmitted 9. Among teenagers, girls are 
more likely to contract sexually transmitted diseases 
than their male counterparts, involving HIV / AIDS, 
particularly during sexual contact with another’s. This 
increased vulnerability has been attributed to concern 
beyond their power, as violence of sex and abuse of 
women, initiation of sex early and the inability of 
women about negotiate safe sex. another predisposing 
elements involve severe bias, education loss, powerless, 
loss of reach to prevent the pregnancy and concern of 
reproductive health for women. so, It is hard for teenage 
girls to protect themselves from unwanted gestation and 
sexual transmitted diseases. in addition, young persons 
are not educated about STD, and their knowledge of 
different diseases is extremely weak. while there are 
much researches that have investigated the understanding 
about sexual transmitted diseases between different age 
category, social class, very little research has examined 
knowledge of women’s in young age about sexual 
transmitted diseases. women information regarding 
the method of transmission or prevention of sexually 
transmitted diseases is very limited 10 Hence, the present 
study was conducted to assess the knowledge about 
sexually transmitted disease (STD) among the women in 
a Al-Nasiriyah governorate. 

Methodology

Community based cross-sectional study conducted 
for a purposive (non probability) sample of 500 women 
in reproductive age in Al-Nasiriyah governorate-Iraq 
at age group 15-45 years. The instrument designed and 

constructed by the investigator. It based on literatures 
clinical background, and previous studies . The study 
instrument consist of two domain first one included 
demographic characters of women as age, level of 
education, occupation, resident and second includes 
information schedule about STD such as routes of 
transmission, clinical features, tests, complications and 
attitude of women. The women were interviewed for 
their perception toward health seeking behavior. Method 
of data collection was through visit some private clinic 
and houses and supermarket and some centers of care 
by face to face interview . It started from the 11th of 
January to the 16

th
 of august 2020 Each interview took 

approximately (15) minutes to complete questionnaire 
form. The interviewing is carried out with each study 
sample who participated in the study. Before collect the 
data researcher explained the purpose of the study for 
every woman and obtained verbal consent from each 
study sample. 

Statistical Analysis

Data were analyzed using SPSS Version 25 statistical 
software (SPSS). Descriptive statistics (frequency and 
percentage) were used to determine the frequency of the 
women socio-demographic characteristics, knowledge 
and attitude about STD. 

Results

about 500 women at reproductive age were involved 
at this study which divided into several criteria (age, 
resident, occupation, level of education, knowledge 
and attitude about STD). As showed in demographic 
data (Table 1) highest percent from sample at age group 
15-24 old year (40%) and about 163(29%) From them 
lived in urban and 337(60%) in rural. Regarding to level 
of education highest percent 168(33%) were illiterate. 
While 353(62%) employed and 147(26%) unemployed. 
Among the different methods of transmission, 325 
(64%) women opined that blood transfusion was the 
most common mode of contracting STDs followed by 
206 (40%) through the open wound of the genitals only 
125(29%) from women thought that infections could 
also spread through sexual intercourse. When asked 
about the symptoms, 384(68.3%) were aware of vaginal 
discharge as the most common symptom, followed by 
194(34.5%) Genital and mouth ulcers and 168(29.9%) 
burning with urination. When enquired about the 
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laboratory test, 310(61%)were aware diagnosis can be done by examination of blood as compared to 176 (34 %) 
women, who thought that urine could also be a precursors to diagnose the disease. 176(78%) from participants 
thought cause abortion followed by, 287(55%) cause infertility as show in table (2). 404( 72%) from women opined 
that abstinence from sex thought to be the most common method of preventing the disease and 343(61%) thought It 
cannot be prevented as show in table (3) 

Table 1: Socio-demographic characteristics of study sample.

Age group in year Frequency Percentage

15-24 201 40%

25-34 175 35%

35-45 124 24%

Resident

Urban 163 29%

Rural 337 60%

Educational level

Illiterate 168 33%

Primary school 124 24%

Secondary school 59 11%

Higher school 91 18%

Bachelor and above 58 11 %

Occupation

Employed 147 26%

Unemployed 353 62%
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Table 2. Knowledge of women about methods of transmission, Signs and symptoms, laboratory test and 
consequences of STDs.

Methods of transmission Frequency Percent

Unprotected sex 125 29%

blood transfusion 325 64%

Through the open wound of the genitals 206 40%

Needle prick 173 34%

Staying, eating together 161 31%

Mother to child 202 40%

Signs and symptoms

vaginal discharge 384 68.3%

Fever 143 25.4%

irregular menstrual cycle 115 20.5%

Genital and mouth ulcers 194 34.5%

Tuberculosis 152 27%

burning with urination 168 29.9%

Laboratory tests

Blood 310 61%

Urine 176 34%

Another test 240 47%

Complication

Infertility 287 55%

vaginal cancer 211 41%

Abortion 396 78%

Death 257 45%
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Table 3: Knowledge of women about prevention of STDs 

Prevention Frequency Percent

Abstinence 404 71%

Use condom 305 54%

Sexual education for women 289 51%

It cannot be prevented 343 61%

Discussion

Current study to be evaluated Knowing and attitude 
of woman towards the sexually transmitted diseases, with 
presence an effort to generate disease spread, features, 
methods of prevention, diagnosis and availability of 
healthcare facilities in many hospitals. In Iraq, the issue 
of sexually transmitted diseases needs local attention 
And it has the ability to reach a large audience health 
problem because it is a conservative society, and have 
customs and traditions that are wrongly understood 
regarding the ways of transmitting the disease. As 
showed result in table (1) highest percent 201(40%) 
women at age group 15-24 this finding agreement with 
study reported that the 15-29 years age group have 
relatively good knowledge and awareness about STDs 
this finding is to a study conducted in Bangladesh 11. 
337(60%) from sample lived in rural. Majority of the 
women 168(33%) illiterates this disagreement with 
study reported Majority of the women 68 (37.78%) 
had completed primary education 12. As showed about 
353(62%) from sample unemployed this finding agree 
with study reported majority of sample were housewife 
(81%)13. As showed in table(2) 325(64%) thought 
transmitted by blood transfusion, 202(40) from mother 
to child, 173(34%) by needle prick and 161(31%) 
transmitted by staying, eating together this finding, 
125(29%) disagreement with study reported a study 
done in Khartoum 72.1% of the respondents knew that 
HIV could be transmitted by heterosexual contact,38.1% 
by blood transfusion, 3.5% during pregnancy, 47% by 
using skin piercing instruments and (15.6%) thought by 

sharing meal 14. 384(68.3)from women thought most 
common clinical features vaginal discharge followed 
by194( 34.5%) by Genital and mouth ulcers and this 
result disagreement with study reported (32.78%) of the 
participants told the clinical features of STIs as fever, 
41.675% told vaginal discharge and 13.89% told burning 
micturition 11. As showed in table(3) 404(71%) STD can 
prevented by abstinence from sex followed by 343(61%) 
It cannot be prevented, 305(54%) by use condom this 
result disagreement with study reported that 87.5% of 
the positive respondents has no knowledge of protection 
by using male condom, 62.5% of the positive ones had 
acknowledge that they can took protection by avoiding 
unprotected sex in Khartoum 14. 

Conclusion

There is necessary a needful to promote the tuition 
in Iraq about sexual transmitted diseases especially 
between those lived in rural region and older women 
(34-45 years). The formal and informal programs 
guaranteed educational knowledge and awareness about 
the sexually transmitted infection may applicated to help 
persons how about diseases . the issue of STDs need to 
more improved to help the woman who kept on them 
health and Can be confirmed in together work with 
authority organizations to make sure the successfulness 
of such educational crusade.

Recommendation:

Provide efficient educational programs to up-to-date 
information about sexual and reproductive health are 
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needed in the Iraq. Strategies to increase knowledge and 
attitudes are important tools for improving protective 
behaviors, especially with respect to contraception, 
health care surveillance and exposure to sexual risk.
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Abstract
Background: Treatment and mechanical ventilation in the intensive care unit may get a variety of physical 
and psychological discomfort for patients.

Objectives: To assess the perception of patients about the intensive care unit (ICU) and stressful experiences 
about mechanical ventilation in ICU. And identify an association between patient perceptions with 
demographic characteristics.

Methodology: a descriptive study (cross-sectional study) for the purposive sample of 80 patients of post-
cardiac surgery (hospitalized) in Ibn Albetar and Iraqi Center of Heart Disease (Gaze AL-Hariri hospital). 
Data were analyzed to achieve the goal of the study have been a questionnaire prepared according to the 
literature review, it is composed of 3 parts, first part demographic data and, the information related ICU, the 
second parts, stressful experiences of adult patients who received mechanical ventilation (Endotracheal 
tube) (ETT) at ICU, and third parts, patient perception related to the environment at ICU. The validity of 
the questionnaire through a number of experts in the college of the nursing university in Baghdad.

Results: The study showed (47.5%) of the sample was within (50-59) years, 25% of them from primary 
school or less, (85%) of them the residence area was urban, the study showed that the high percentage 
(62.5%) of the cardiac surgery patient was the moderate level of stressful experience during mechanical 
ventilation (Endotracheal tube) (ETT) at intensive car unite (ICU) while only (10%) of patients with a 
low-level of stressful experiences. The results also showed the majority (90 %) of patients with a moderate 
level of the perception of patients of the intensive care unit.

Conclusions: The majority of cardiac surgery patients where moderate levels of perception of mechanical 
ventilation (Endotracheal tube) (ETT) and of the ICU. 

Keywords: intensive care unit; mechanical ventilation; endotracheal tube; patient stress experiences. 

Introduction

The Intensive Care Unit ICUs are the environments 
a generate stress, where patients experience disruption 
of sleep-wake patterns, lack of contact with family and 
friends, in addition to the several clinical procedures that 
cause patients to experience different types of physical 
and psychological discomfort. The most stressed 
events for the family members were fearful of the 
clinical state of the patient, length of hospital stay, and 

witness the patients in a coma. 5,11. Many studies and 
literatures assess the stressful factors in the ICU with 
the application of environmental stressors .questionnaire 
(ESQ), with 50 items, reporting satisfactory reliability. 
Convergent validity was confirmed by a strong 
magnitude correlation between the total score of the 
version of the ESQ and the generic stress measurement 
score. Therefore, the Brazilian version of the ESQ is 
a reliable and valid instrument to assess stressors in 
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the ICU. 5,11,15. Vesz et al, (2013) conducted a study 
that evaluated functional and psychological aspects 
immediately after ICU discharge showed high incidence 
rates of depression and anxiety symptoms and sleep 
disorders in patients hospitalized in ICUs for 72 hours 
or more. Siffleet et al, (2015) 14 conform in their study to 
understand what environmental elements optimized the 
maintenance of emotional wellbeing methods: In order 
to improve the patients’ comfort and well-being during 
and after a stay in the intensive care unit (ICU). The 
findings indicate an increase in the understanding of the 
environmental elements that can optimize the emotional 
wellbeing of intensive care nurses. These findings will 
assist in the development of strategies to retain nurses 
in the ICU area. A study that evaluated and compare 
stressors identified by patients of a coronary intensive 
care unit with those perceived by patients of a general 
postoperative intensive care unit. The result showed the 
perception of major stressors and the total stress score 
was similar between patients in the coronary intensive 
care and general postoperative intensive care units. 
(Dias, et al. 2015) 6. Since pain is multidimensional and 
subjective, however, many adult patients in the ICU 
cannot self-report pain as a result of an altered level of 
consciousness, the administration of sedative agents, 
and/or mechanical ventilation. The lack of self-reporting 
makes assessing pain in critically ill patients a challenge 
for nurses, who should consider the use of alternatives 
such as observational pain assessment tools. There are 
few studies that assess patient perception in ICU This 
study were designed to answer the question, how do 
post-cardiac surgery patients describe their perception 
in the ICU and what. Specific experiences cause patients 
stress 

Methodology

A descriptive-analytic study design study was 
carried out at Al-Iraqi Center for Cardiac Disease 
(Gazee Al-Harare Hospital) and Ibn Albetar the cardiac 
hospital, the present study started from 21 January 
2017 to 1st June 2018. A non- probability (purposive) 
sample of 80 adults patients who discharge from the 
surgical cardiac ICU to the surgical ward these patients 
who met the following criteria such as adult (male and 
female), received mechanical ventilation and oriented to 
person and place while they are in the ICU and they can 
communicate with the researcher

The study instrument: For the purpose of data 
collection, a questionnaire was used, which consists of 
four parts, first Part concerning the demographic data 
form that included (age, gender, marital status, level of 
education, and occupational status) and the information 
related ICU which includes (the type of surgery, period 
of mechanical ventilation, and period of ICU stay). 
Second Parts: concerning the stressful experiences 
of adult patients who received mechanical ventilation 
(Endotracheal tube) (ETT) in the ICU. A questionnaire 
of the patients’ perception of experiences in ICU was 
measured by a questionnaire adopted from (Pennock et al, 
1994; Rotondi et al, 2000). The questionnaire consisted 
of (8 items that demonstrate the stressful experiences of 
ICU patients who received mechanical ventilation. The 
first item scored by, four-level Likert scale as no pain 
(1), pain at its least (2), pain on average (3), pain at its 
worst (4). The remaining (7) items scored by, four-level 
Likert scale as never (1), rarely (2) sometime (3) always 
(4). Third part: concerning the perception of patients 
about ICU. The researcher adopted and developed an 
environmental stressor questionnaire (ESQ). It was 
used by (Cochran & Ganong,1998 and Cornock, 1998 
) and it revises by the Brazilian version by (Rosa, et 
al 2010). The questionnaire translated into the Arabic 
language by the researcher. In this study the scale used 
is 4 = “always” to 1 = “never”, thus making a range of 
(50-200) total score. The highest score of perception of 
the stressful experiences of adult patients who received 
mechanical ventilation (Endotracheal tube) (ETT) in 
the ICU and the perception of patient of ICU obtained, 
the high level of perception 

Data were collected by interviewers from patients 
after their discharge from an ICU when they were 
in the surgical ward by using the questionnaire 
format, and revision the client chart was also used to 
obtain information concerning the sociodemographic 
characteristics (e.g., age, gender, and education), the 
type of operation, period of the endotracheal tube and 
the period of staying in ICU. 

The content validity of the instrument was established 
through a panel of (10) experts their experience in their 
specialist with a mean (20.25) year. The determination of 
reliability of the items of the scales was based upon the 
internal consistency of the questionnaire was assessed 
by calculating Cronbach s’ Coefficient alpha. The data 
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were analyzed through the use of SPSS (Statistical process for Social Sciences) version 20 And Excel packages. 
Descriptive data analysis 

Results
Table (1): Demographical Characteristic of the Sample. n=80

Variables Groups Frequency Percentage

Age 

30-39 4 5.0

40 -49 24 30.0

50 -59 38 47.5

60 -69 14 17.5

Gender
Male 54 67.5

Female 26 32.5

Marital status

Married 58 72.5

Single 6 7.5

Widowed 10 12.5

Divorced 6 7.5

Educational status

Read and write 24 30.0

Intermediate school 16 20.0

Secondary school 20 25.0

Institute graduate 10 12.5

College graduate 10 12.5

Occupational status

Housewife 22 27.5

Non employment 2 2.5

Government employment 34 42.5

Self-employee 22 27.5

Table (1) indicated that a higher percentage (47.5%) of the sample at (50-59) years old, 67.5% were males, 
(72.5%) married, and (50%) of the patient their education were secondary school and less. Regard occupational 
status the table shows that the (42.5%) of patients were governmentally employee 



Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4     2671

Figure (1) type of surgery

This fi gure (1) revealed that the (85%) of patient have Coronary Artery Bypass Surgery (CABG) and (15%) of 
them have valve replacement surgery 

Figure (2) Intensive care unit period

This fi gure (2) revealed that the (77.4%) of patients the intensive care unit (ICU) period was (2-4 days) fl owed 
(15%) the period (5-7 days) and (7.5%) of patients the period more than 7 days 

Figure (2) Intensive care unit period

This fi gure (3) revealed that the (95.0 %) of patients the mechanical ventilation (Endotracheal tube) (ETT) at 
ICU period was (2-3 hours) and (2.5%) of patients the period mechanical ventilation was equally for both (4-7 hours) 
and more than 7 hours. 
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Table (2): Mean, Standard Deviation related to the level of stressful experiences of adult patients during 
(Endotracheal tube) (ETT) at the intensive care unit (ICU).

stressful experiences of adult patients with (Endotracheal tube) (ETT) 
at ICU

Mean of 
score Std. D level

1- To what extent felt pain when you are on artifi cial ventilation 3.12 .82 H

2- Remember not being able to speak 2.57 .87 M

3- Remember pain or discomfort associated with ETT. 2.97 .99 M

4- Remember feeling choked by ETT, 2.27 1.01 M

5- Remembered feeling anxiety about the ETT 2.85 1.12 M

6- Remember ETT interference with sleep, 2.82 .98 M

7 Remember not getting enough air from the ETT 3.57 .87 H

8- Remember diffi culty breathing After ETT Removed 1.80 1.04 L

ICU= Intensive Care Unit, (1 to 1.9) = Low stressful experiences of the patient’s about Endotracheal 
tube, (2 to 3) = M= moderate stressful experiences of the patient’s about Endotracheal tube, (3.1 to 4) = high 
stressful experiences of the patient’s about Endotracheal tube, less than 62.5= Very low stressful experiences 
of the patient’s about Endotracheal tube 

The stress perception of patients about mechanical ventilation is given in table (2). The table revealed that the 
perception of the stressor perception about ETT for 80 patients after discharge from ICU, ranging between low 
and high-grade levels. Most of the items were moderate except the patient “felt pain when he was on artifi cial 
ventilation” and “not getting enough air from the ETT ”were high, while the low level of experience in a 
“remember diffi culty breathing After ETT Removed” 

Figure (4) Level of stressful experiences of adult patients during mechanical ventilation (Endotracheal 
tube) (ETT) at ICU

The fi gure (4) revealed that the high percentage (62.5%) of patient with moderate level of stressful experience 
followed (27.5%) of patients with high level and (10%) of them low level of stressful experiences of adult patients 
during mechanical ventilation (Endotracheal tube) (ETT) at ICU 
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The stress perception about ICU for 80 patients after discharge from the ICU, ranging between low and high-
grade levels. Twenty-one items out of fi fty items the response of stress perception at intensive care unit were moderate 
while nine items out of fi fty items was response high-stress perception about ICU. And only seven items the patients 
was response low-stress perception about ICU 

Figure (5) level of the perception of patient about ICU by use the environmental stressor questionnaire 

The fi gure (5) revealed that the majority (90 %) of patient with moderate level of of the perception of patient 
about ICU followed (2.5%) of patients with high level and only (7.5%) of them low level of the perception of patient 
about ICU 

Table (3): Association between Demographic Characteristic and the information related ICU with the 
stressful experiences of adult patients with (Endotracheal tube) (ETT) and Perception of Patients about 

the intensive care unit 

  Perception 
Variables

stressful experiences of adult patients 
with (Endotracheal tube) (ETT) at 

ICU

Perception of Patients about the 
intensive care unit

test p-value & Sig test p-value & Sig

D
em

og
ra

ph
ic

 C
ha

ra
ct

er
is

tic Gender t= -356 .724 (NS) t=-822 .421 (NS)

Age F=3.360 0.028 (S) F=0.680 .570 (NS)

Marital status F=2.388 .070 (NS) F=.387 .817 (NS)

Level of education F=1.762 .159 (NS) F=1.285 .295(NS)

th
e 

in
fo

rm
at

io
n 

re
la

te
d 

IC
U

Type of surgery t=0.680 0.570 (NS) t=3.380 0.029 (S)

Period of ICU F=0.187 .830 (NS) F=0.437 .649 (NS)

Period of ventilator F=.477 .625(NS) F=1.820 .176 (NS)

t= t test. Independent Samples Test, F= one way ANOVA
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The result of the table (3) revealed that the 
total score demographic characteristics of patients` 
stressful experiences about mechanical ventilation 
(Endotracheal tube) (ETT) at ICU and perception of 
patients about the intensive care unit was no statistical 
differences with demographic characteristic except the 
age with patient perception about mechanical ventilation 
there is a statistical significant association at p-value ≤. 
0.05 levels.

The table also shows that the total score of the 
patients` stressful experiences about mechanical 
ventilation in ICU was no statistical difference with 
the type of surgery. While the total score of patients` 
perception of the intensive care unit was statistically 
significant differences, p-value ≤. 0.05 levels. Concerning 
period of the ICU and period of the ventilator the results 
show no statistically significant association. 

Discussion of the Results

Most ICU patients respond or perceive stressors in 
the same ways related to the several clinical procedures 
that cause patients to experience different types of 
physical and psychological discomfort.

The present study reported that less than half of the 
study sample within age group (50-59) years and one-
third within the age group (40-49) years and less than 
twenty percent of the patient within the age group (60-
69), most of the patients were Male and, marital status 
and their education was read and write (primary school) 
and have a governmental job. Concerning the type of 
surgery majority of patients CABG surgery, the majority 
of the patient has been on a mechanical ventilation was 
2-3 days. And most of the patients has been in ICU were 
2-4 days. These results are consistent with the study 
conducted by Dias et al., (2015). Has reported that the 
mean ages of patients were 53.60 ± 17.47 years in the 
general postoperative intensive care unit. 

Though the data analysis shows no statistically 
significant difference between demographic 
characteristics of the patient with stressful experiences 
about mechanical ventilation (Endotracheal tube) 
(ETT) at ICU and perception of patients about the 
intensive care unit except the age with patient perception 
about mechanical ventilation there is a statistically 
significant association p-value ≤. 0.05 levels. Concerning 

the stressful experiences about mechanical ventilation at 
ICU was no statistical differences with type of surgery. 
While the perception of patients about the intensive 
care unit was statistical significant differences at p-value 
≤. 0.05 levels. Related period of ICU and period of 
ventilator the results shows no statistically significant 
association. 
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Abstract
Chickenpox disease is one of a highly infectious disease caused by the virus called varicella zoster 
.Chickenpox is spread through coughing and sneezing, and through direct contact with fluids in rashes. Most 
people who are vulnerable to chickenpox are children, especially those under 12 years old. Objectives: 
The study aim determine the effective of education programs on teachers’ knowledge toward children with 
of chickenpox disease at Primary schools in Al-Najaf governorate and the relationship between teachers’ 
knowledge with their demographic variables. Methodology: A quasi experimental studies was carried 
out at Primary schools in Al-Najaf governorate from January 2019, to the end of April 2020, the sample 
was collected in a purposive random sample comprised with 12 schools, identified the number of teachers 
selected from each school was 45, the data were collected using a questionnaire consisting of two main parts, 
the first part related to the social and demographic characteristics of teachers, and the second part concerned 
teachers’ knowledge about the prevention of chickenpox and then an educational program was established 
to increase the awareness and knowledge of teachers towards the prevention of chickenpox. Results: The 
results showed that most of the samples (37.8%) were aged between (41- 50) years. For the number of 
years of service, the greatest percentage (35.6%) of the sample ranged from 1 to 10 years, the study also 
showed that 100% of the questions were answered by the teachers after the impact of the educational 
program. Conclusion: The study concludes that the effectiveness of an education program toward teacher’s 
knowledge, which is concerned with chickenpox, is positive at a high rate.

Keywords: Knowledge, Chickenpox, Prevention, Al-Najaf governorate

Introduction 

Chickenpox is very common childhood diseases, 
caused by virus called Varicella zoster (VZV). 
However, generally consider as a benignant infection, 
but can caused severe illnesses especially in infant baby, 
immunocompromised child and elderly patients 1. Age 
distribution prevalence that registered cases showed 
that major cases within those of age (5-14) years at 
(65%), while (1%) occur in those age (>45 years), 
numbers of clinical cases showed an clear rise in the 
registration of chickenpox illness cases from (21798) 
cases in 2007 to (59681) cases in 2008 to (74195) cases 
in 2011 with possibility outbreaks occurred during 
2008 and 2011. 2. Chickenpox has high infection and 

distributes by olfactory secretions or by direct contact 
to skin bumbled. Chickenpox disease is considered as 
monthly noticeable diseases in Iraq. The infection of 
varicella appears in winter and spring, but it may see at 
any time of the year, Chickenpox cases were counted 
in Al-Dora city (southern Baghdad). Data of disease 
was obtained from the records of Bilat Al-Shuhadaa 
health center at the period from January to July 2012. 
Diagnosis of cases was achieved by the physicians of 
the health center. Studied risk factors were including the 
gender, address, school and age. Total of cases recorded 
was 73cases (66.9per 100,000) populations for seven 
months. Males reported cases were48 (65.7%) while 
female’s cases were25 (34.3%) 3. Chickenpox disease 
is a seasonal illness, highly infectious disease caused by 

DOI Number: 10.37506/ijfmt.v14i4.11994
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virus called varicella. This virus one of the herpesviridae 
family. Although that signs and symptoms are mild, but 
the attention it is meager to prevention its spread. Virus 
of varicella ratio is highly within developing countries 
that because of the rapid spread among students related 
to result of indirect contact of instruments and their 
secretions of infected child, airborne and droplet spread 
of vesicular fluid. The number of chickenpox cases has 
been elevated in Iraq because the lack of vaccine and 
health awareness lack. To reduce number of infected 
cases, it is needful to follow up the illness students and 
detect the possible virus mutations. Isolation of infected 
student that lead to the disease spreading. Then, using of 
the unprecedented methods for diagnosis the virus are 
more significant as well as assign of the clinical features4

This study also detected that rated of incidence 
(165.3) of each (1000) for chickenpox. This study 
detected that the rate of incidence (97.5) for each (1000) 
of mumps. The elevated incidence of the rate number 
to both infections disease according to the age group 
was among (5–9) years followed by (10–14) years. 
The seasonal variation was commonly during spring 
and winter for both diseases. The study conclude high 
incidence for both varicella zoster infection and mumps, 
in additional, the most of the group age affected within 
5–14 years. 5

This survey study was conducted with (1169) 
teachers from Hong Kong school that done before 
Disruption of school related to the (H1N1) disease 
outbreak. The finding showed that teachers were 
good aware of (H1N1,) however, were still anxious 
about the diffusion of (H1N1) infection. The teachers’ 
anxious depended on their psychological responses, the 
sufficiency of the controls measures, with supportive 
giving by government to providing infectious diseases 
knowledge, realized understanding of prevention 
measures and emergency plans, parents’ and students 
awareness, and need for assistance from health 
professionals. Not only the teachers need to preserved 
infectious disease control measurement in their schools, 
however it is also their responsibility for decrease the 
anxiety of students and their parents. 6

Illnesses caused by communicable diseases 
are common among school students because of 
overcrowding. All teachers working with children may 

be at risk for getting communicable diseases, especially 
those with less Years of employments. Therefore, 
it is necessary to increase their awareness toward 
communicable diseases prevention and control through 
collaboration with ministry of health and environment 
and through education programs about communicable 
diseases and ways of prevention. 6 

Methodology

Objectives of the Study:

1. To assessment the level of teachers knowledge 
about child with chickenpox.

2. To determine the effect of educational program 
on teachers knowledge about child with chickenpox.

3. To find the relationship between teacher’s 
knowledge about child with chickenpox and theirs 
demographic characteristics. 

Design of the Study 

The study is a quantitative research that uses quasi-
experimental designing to assessment the teacher’s 
knowledge about child with chickenpox at Primary 
schools in Al-Najaf governorate. The educational 
program constructed and then applied with a methods of 
pre-test and post-test to the study group. The study done 
during January 2019, to the end of April 2020.

the Study samples :

Non-probability sample (purposive). The sample 
were selected according to the spread of the disease, 
after review of health centers, were selected from the 
most prevalent areas, and then the choice of schools in 
a random manner, where 12 schools were identified and 
then a specific number of teachers were selected from 
each school to be of the samples 45 teachers which 
exposed to the health an educations program.

Study Instrument:

During the reviewing of related studies and 
literature, the questionnaire it is constructed as a mean 
for data collection. It was contain of two majors part. The 
first part is regarding with teachers’ sociodemographic 
information of age group, the level of education, Years of 
employment school, and Place of residence. The second 
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part related to teachers’ knowledge about chickenpox 
that contain the general teachers’ information about 
chickenpox (15) items.

The Validity and Reliability:

The validity content of the instrument was decided 
by a panel of (6) experts. A small group of teachers 
(six teachers) that selected from schools in Al-Najaf 
governorate, and it is applied on teachers who had 
same criteria of the main study samples for determine 
the Alpha Correlation (r) of reliability the questionnaire 
about to teacher’s knowledge towards chickenpox.

Statistical Analysis

The data are analyzed by the implementation of 
statistical procedures by using SPSS program version 

23 which assisted to determine the resulting. The 
descriptive statistic data approach are used to description 
of the study variables: mean of scores (MS), frequencies, 
Percentages, and standard deviation. Inferential statistics 
data analysis methods that used by application of 
ANOVA, coefficient p-value correlation, and T-test.

Limitation 

1- The difficulty of using two groups due to shortage 
of teachers.

2- Security and health situation is the result of the 
demonstration. 

3- Disruption of school attendance has made it 
difficult to reach teachers.

Results 

Table (1) Distribution of the Samples According to Teachers Demographic Characteristic 

Characteristics categories frequency percentage

Age group

20 - 30 9 20.0

31 - 40 10 22.2

41 - 50 17 37.8

51 - 60 9 20.0

Years of employment

1- 10 16 35.6

11 - 20 11 24.4

21 - 30 10 22.2

31 - 40 8 17.8

Resident
rural area 20 44.4

Urban 25 55.6

educational level
Institution 26 57.8

College 19 42.2
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The table shows that most of the study sample at a percentage (37.8%) of the sample are between the age group 
(41 to 50) years, with regard to the number of years of Years of employment, the greatest percentage (35.6%) of the 
sample ranges from (1 to 10) Years of employment. They are resident in the urban at (55.6%), academic achievement 
was the most, and by (57.8%) they were institution graduates. 

Table 2: Distribution of teachers related to their level of knowledge regarding prevention of chickenpox in 
schools before and after the effect of the educational program 

Items

Pre-test Post-test Statistical differences
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The disease caused by 1.29 .458 fail 1.98 .149 pass -9.871 44 .000

The most important 
signs & symptoms of 

disease
1.20 .405 fail 1.91 .288

pass
-8.563 44 .000

Is the disease fatal when 
it occurs 1.24 .435 fail 2.00 0.000 pass -2.847 44 .007

When is the disease 
contagious to others 1.76 .435 pass 1.87 .344 pass -9.121 44 .000

Is chickenpox diseases 
covered by sick leave 

mandatory 
1.11 .318 fail 2.00 0.00 pass -3.773 44 .000

If the answer is (yes), 
what is the leave period 1.16 .367 fail 1.93 .252 pass -14.265 44 .000

Does the disease give 
permanent immunity 

upon infection
1.20 .405 fail 1.96 .208 pass -13.266 44 .000

Methods of transmission 1.09 .288 fail 2.00 0.000 pass -13.266 44 .000

The most common 
infection season 1.13 .344 fail 1.98 .149 pass -11.00 44 .000

Age groups frequently 
occurring disease in 

which
1.29 .458 fail 1.93 .252 pass -9.929 44 .000

The incubation period of 
the disease 1.20 .405 fail 1.91 .288 pass -8.563 44 .000
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The most important 
complication of chickenpox 1.24 .435 fail 1.84 .367 pass -9.871 44 .000

It is the appearance of 
the rash and final offer 
essential for the diagnosis 
of the disease

1.76 .435 فرعي 1.91 .288 pass -12.410 44 .000

The disease is more severe 
when

1.09 .288 fail 1.89 .318 pass -.298 44 .767

the disease prevented by 1.20 .405 fail 1.93 .252 pass -11.000 44 .000

(M.s) mean of score 1.5 (less than 1.5 fail more than 1.5 pass)

The table showed that (94%) of the question paragraphs teachers failed to answer them before the effect of 
the educational program, as the natural scale average was (1.5). The table also showed that (100%) of the question 
paragraphs teachers succeeded in answering them after the influence of the educational program Where the normal 
scale average was (1.5), the study also showed that there is a strong relationship before and after the effect of the 
program when the (p-value) is = to or > (0.05). 

Table (3) the total level of knowledge of the teachers before and after impact of the educational program            
(M.s) mean of score 1.5 (less than 1.5 fail more than 1.5 pass) 

Total level 

Pre-test Post-test Statistical differences
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1.26 .10825 fail 1.9363 .06810 pass -38.3 44 .000

The table shows that all teachers do not have enough knowledge about the disease before the effect of the 
program, but after the effect of the program, all teachers have knowledge about chickenpox with a high significant 
difference (0.00). 
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Table (4) the relationship between teacher knowledge and demographic characteristics by using (ANOVA) 
before the effect of the program

Characteristics df P- value Significant

Age 1.375 2450. No Significant 

Years of employment 2.921 0150.  significant

Resident 1.375 2450. No Significant

educational level 1.375 2450. No Significant

The table showed there is high significant relationship between the teachers’ knowledge and a variable number 
of years of employment when p-value = or > to (0.05) 

Table (5) the relationship between teacher knowledge and demographic characteristics by using (ANOVA) 
after the effect of the program

Characteristics f P- value Significant

Age 2.069 1030. No Significant 

Years of employment 1.784 1510.  No Significant

Resident 2.069 1030. No Significant

educational level 3.921 0050. Significant

The table showed that is high significant relationship between teachers ’knowledge and the academic achievement 
variable when the p-value = or > than to (0.05) 

Discussion

A quasi experimental study was performed on 
45 samples of teacher, which exposed to health an 
educational program toward chickenpox disease. 

Age group: The study showed that most of samples 
within age group (41-50) years, These results in line 
with findings by Offe (2016), she were found the high 
percentage of their study sample at 45 yrs. + of age 
at 52.5% of total samples, also agree with study done 

by Faraj & Khalifa (2014), that reported the most of 
samples at age (40-49) years. Years of employment: 
the study showed that most of teachers have experience 
between (1-10) years, this result agree with study done 
by Hawler & Hawler (2012), that reported the teachers 
have experience (1-10) years at (51%) of total sample. 
Also these results in line with findings by Faraj & Khalifa 
(2014) that reported the most of samples have experience 
(1-10) years at (40%) of total sample. Resident: The 
finding reveal that the majority of teachers were resident 
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in Urban, and these finding agree with study done by 
Hussein & Khalil (2020) that reported the majority of 
samples were resident in Urban at (91%) of total sample. 
Also these results in line with findings by Hawler & 
Hawler (2012) that reported the majority of teachers 
were resident in Urban at (85.8%). Educational level: 
The study showed that most of teachers have Institute 
graduate at (57.8%) of total samples, this finding 
supported by study done by Faraj & Khalifa (2014) 
reported that majority of teachers were graduated from 
Institute at (50%) of total sample, also agree with study 
done by Hussein & Khalil (2020)) that reported the most 
of samples graduated from Institute at (55.25%) of total 
sample. 

The study showed that all teachers do not have 
enough knowledge about the disease before the effect 
of the program, but after the effect of the program, all 
teachers have knowledge about chickenpox with high 
significant difference, these finding supported by study 
done by Mansoor & Hussein (2020), that reported the 
pre-test assessment of teachers’ knowledge about to 
mumps disease at schools showed a poor level of overall 
knowledge, but there are significant improvements of 
teachers’ knowledge about mumps after the achievement 
of education program. Also these results in line with 
findings by Thumil & Bahlol (2016) that reported 
the teachers’ knowledge which indicates high level 
knowledge at Mean of Score (2.46) of teachers after 
implemented the an educational program of the study 
group. 

The study showed that is a significant relationship 
between the teachers’ knowledge and a variable number 
of years of an experience, these finding supported by 
study done by Thumil & Bahlol (2016) that reported 
there is a statistical significant association between 
knowledge of teachers’ and their years of experience 
of the study group. The study also shows there is a 
significant relationship between teachers ’knowledge 
and their academic achievement variable, this finding 
supported by study done by Hussein & Khalil (2020)) 
that reported in their study that statistical significant 
relationship can be manifested between teachers’ level of 
education and their knowledge after the implementation 
of the educational program. 

Conclusion

The study conclude the teachers do not have enough 
knowledge about the chickenpox disease before the 
implementation of the health program, but after the 
effect of the program, all teachers have knowledge about 
chickenpox with a high significant difference.
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Abstract
The study objectives: To recognize the reality of understanding the members of the research community in 
central Iraq for physical education and sports. Building foundations for the philosophy of physical education 
and sports in Iraq according to the social understanding. Research hypotheses: There is a possibility to 
identify the reality of understanding the members of the research community for physical education and 
sports of universities in central area in Iraq. The research methodology included, where the researchers used 
the descriptive approach and survey studies for their suitability to the research problem and its objectives. The 
research sample consisted of (200) male and female students from the Iraqi Middle Euphrates universities 
after distributing a questionnaire to the research sample consisting of (60) questions to solve the problem 
noting that the questionnaire is scientifically evaluated and it has been proven. After collecting the answers 
of the research sample, the researchers presented these results by using statistical means, analyzing those 
results, and then discussing it , and the research objectives were fully achieved. 

Keywords: Physical education, university students, Iraq, social understanding 

Introduction 

The love of knowledge and access to the truth 
represented the obsession of man since he was found on 
this earth, he tried to uncover the surrounding hidden 
secrets and the secrets of himself, and the answers he got 
to some of the questions 1 was a starting point for future 
generations in their quest to complete that task that no 
doubt will continue as long as life continues 2. When 
we are exposed to man’s attempts at knowledge, we will 
discover primitive philosophical features commensurate 
with his capabilities and capabilities and the amount of 
knowledge and information that he had (1) , and we can 
imagine the huge number of questions that a person found 
his imam and committed himself to answering them to 
understand what his abilities help him to understand, and 
to employ this understanding later to change his lifestyle 
and conditions for the better. That human perception 
for some of what is going on around him of tangible 
development in his social and intellectual life, and his 
move to live in human gatherings was a great quantum 
leap that changed many of their concepts, orientations and 

patterns of life, and it placed him in the face of challenges 
and difficulties of a new kind and was at the same time 
his gateway to enter the vast world of knowledge.. etc. 
Up to the rise of human civilizations in Sumer, Babylon 
and Egypt, and from what is mentioned here, the land of 
Iraq, which was the cradle of the first human gatherings, 
and whose other sons preceded the discoveries that he 
presented to humanity, changed the course of human and 
cultural history, and their civilization was its race in the 
field of sports and education. Establishing a philosophy 
for physical education and sports for a society requires 
studying that society and getting acquainted with the 
opinions of its members about physical education and 
sports and the concepts that they hold towards it. From 
this standpoint, standing on the views and concepts of 
Iraqis about sport in order to lay down philosophical 
foundations for it is a matter of great importance if 
We wanted the scientific and sports march in Iraq 
to be launched towards protective goals that benefit 
the society’s age and conditions, meet its needs, and 
consolidate the values   and ideals that it seeks to achieve.

DOI Number: 10.37506/ijfmt.v14i4.1199
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Research problem:

The importance of philosophy for human societies 
is evident because it has contributed to laying out the 
theoretical contents of all fields of life in light of an in-
depth extrapolation of the reality of societies, which had 
an impact on the qualitative civilization developments 
that accompanied the march of those societies in general 
and the developments that accompanied the process of 
physical education and sports in particular. Through the 
work of researchers in the field of sports and academia for 
more than 15 years and following the course of the sports 
movement in Iraq and informing them of many sources 
that dealt with the starting points of physical education 
and sports and its goals in Iraq, the two researchers found 
a clear absence of studies that recognize the role of Iraqi 
society (central Iraq) in formulating the philosophical 
contents It was built on the basis of the intellectual 
frameworks of the political regimes that succeeded in 
leading the country since the founding of the Iraqi state 
and on the personal efforts of some of those who were 
at the head of the march of the sports movement in Iraq 
during the past decades, which led to a state of lack of 
realism and a loss of clarity in its goals, approaches and 
perspectives, and this was accompanied by the absence 
of academic philosophical and sports studies due to the 
lack of an academic teaching staff specializing in the 
subject of the philosophy of physical education and 
sports despite the urgent need for this specialization to 
fill the gap referred to by the researchers and because the 
foundations of education and the philosophy of sport are 
systematic study materials for students of colleges and 
departments of physical education in universities all of 
Iraq The lack of a philosophical perspective on physical 
education. Sport is one of the most prominent aspects 
of the problem faced by physical education and sports 
in Iraq, which prompted the two researchers to study it.

Methodology

The researchers used the descriptive approach for 
its relevance to the nature of the research problem, and 
the descriptive method relies on studying the reality or 
phenomenon as it exists and describes it well, as it is a 
comprehensive cross-sectional study of a relatively large 
number of cases at the specified time (3). 

Research community and sample

The research sample was selected from members of 
the Iraqi community, students of central governorates 
universities of both sexes, and the research sample 
consisted of (200) male and female students. The research 
sample was chosen by a simple random method from (5) 
universities in the central governorates from among (7) 
Iraqi governorates according to division Geographical 
ratio (71.42%) They are (Babylon University, Karbala 
University, Kufa University, Al-Qadisiyah University, 
Wasit University)

The researchers were unable to determine the number 
of individuals of the research sample in each governorate 
due to the lack of a reliable modern population statistics. 
The two researchers decided to distribute the percentage 
equally to the universities covered by the research. 200 
questionnaires were distributed to (5) universities of 
the research sample by (40) forms for each university 
as well. The number of male respondents reached (120) 
individuals, representing (60%), while the number 
of females was (80) by (40%). Table 3 shows the 
distribution of the research by gender.

The researchers believe that the percentage of 
females is considered good according to the conditions 
that Iraq is going through and according to the reality of 
Iraqi society and the type of subject being researched. 
The importance of females ’opinion comes from the 
importance of their role in life and the importance of sport 
to them as they represent the other group of Iraqi society. 
To obtain credibility in the research, it must be passed 
through Male and female terminals. And that (5%) of 
the research sample do not practice sports, and (70%) 
practice sports, either the rest of the sample, which is 
(25%), practice sports from time to time and if we follow 
what Iraq has been going through for several decades, 
the majority of Iraqis have been occupied with many 
basics in public life, then practicing sport by a group 
(95%) of the research sample, even if it is sporadically 
and incorrectly, is considered a good thing, and the 
researchers believe that the motive for exercise Sport is 
the awareness of sports practitioners of its importance, 
regardless of the size of that awareness.

Search tools :

Arab and foreign sources – A computer - The 
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Internet - A questionnaire – Stationery

Field research procedures: (Ismail Khalil, PhD 
thesis, Babel, 2007) (4)

The researchers carried out several procedures for 
the purpose of achieving the objectives of scientific 
research in the correct and applicable way, and among 
these procedures is preparing a questionnaire and 
distributing it to the sample covered by the research. 

The questionnaire:

The questionnaire is one of the important means 
of collecting information that researchers need to 
accomplish scientific research and achieve its objectives, 
as it is the only means that facilitates the broadening of 
the research sample for carefully selected and arranged 
stimuli in order to collect data (1). The researchers used 
a questionnaire that contained (60) questions, three of 
which were general information questions about the 
sample and the rest were situational questions that 
were divided into (10) axes (Appendix No. 1). The two 
researchers formulated questions specific to each axis. 
Then the researchers presented the questionnaire to a 
number of experts (Appendix No. 2) in the faculties of 
physical education and sports sciences, the questionnaire 
was used in a previous study by researchers (Ismail Khalil 
Ibrahim) noting that the questionnaire is linguistically 
valid, and the two researchers proved the validity and 
reliability of the questionnaire.

Validity of the test: The validity of the test is one of 
the conditions that must be met in the test, “and honesty 
is that the test measures with a high degree of validity 
what it claims to measure.” The two researchers proved 
the validity of the questionnaire by adopting the apparent 
validity (Marwan Abdel Hamid, Amman, 2002, p. 195)
(5).

- Face validity: The researchers presented 
the questionnaire to experts and specialists, as the 
experts ’evaluation is one of the widely used standard 
measurements.

Stability of the test:

 It is one of the important factors that must be 
characterized by, and “the test is stable if it gives the 
same results continuously if it is repeatedly applied to 

the same subjects and under the same circumstances.” (6) 
The researchers used the method of retesting to verify its 
stability.

Retesting: To determine the reliability coefficient 
in this way, the two researchers distributed the 
questionnaire to (10) students from the sample, then re-
tested them two weeks after the first test and extracted 
the correlation coefficient using the simple correlation 
equation (Pearson), which reached (0, 93), which 
confirms the high correlation between the two tests. It 
demonstrates a high stability of the response achieved 
by the testers.

Objectivity of the test: The experts to whom the 
questionnaire was presented to determine its powers, 
its sincerity, the clarity of its questions, the soundness 
of its wording, and the lack of differences between the 
arbitrators and experts in correcting its answers, which 
confirmed the objectivity of the test (Nahda Abd Zaid, 
Amman, 2015, p.99) (7). 

Exploratory experience:

In order to identify the difficulties that the researchers 
and the working team assisting with him may face when 
carrying out the research, the extent of clarity of the 
questionnaire questions for the sample members and 
the time taken to answer the paragraphs, and determine 
what may need clarification from them. The researchers 
conducted an exploratory experiment on (10) individuals 
of the sample for a period of 9/11/2019 to 17/11/2019, 
and reached through it the following:

- The answer time ranged between 20-30 minutes 
- the questions were clear and understandable to the 
sample members.

The main experience:

The two researchers conducted the main experiment 
from 1/12/2019 to 21/1/2020, in which the questionnaire 
was distributed with the help of the work team to 
individualize the sample according to the universities 
covered by the research.

Statistical means: All statistical operations were 
accomplished through the appropriate statistical system 
in order to describe and extrapolate the research results 
as follows
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· Mean.

· Std. Deviation.

· Correlation coefficients person.

·  (T) test for two unrelated samples.

· Percentage.

View and discuss the results:

Table (1) shows the understanding of the community members in the Iraqi milieu.

Statistical 
indicators Mean Hypothetical 

Mean
Std. 

Deviation
T value 

Calculated
T value 
Tabular Sig type

Social 
understanding 136,43 103 14,13 2,27 2,01 Sig

Table (1) shows the extent of the community’s 
understanding of physical education and sports after the 
results were extracted from the questionnaire distributed 
in five universities, namely the University of Babylon, 
Karbala, Kufa, Wasit and Qadisiyah from the central 
region. By searching for the questionnaire questions, 
whose answers tended to substitute the answer (yes), the 
researchers extracted the arithmetic mean (136,43), the 
standard deviation (14,13) and the hypothetical mean 
(103), and the researchers extracted the calculated value 
of t (2,27) and the tabular value of t (2,01) The final result 
of the statistical significance was significant, which 
showed the extent of understanding of the community 
to be researched. 

The answers of the research sample on the questions 
of the educational axis are considered to be of the great 
conviction of them that physical education and sports 
have a great role in public education, and contribute 
to the moral building and values   of the members of 
society. According to the sequence of questions, with 
percentages of (70%), (49%) and (64%). In contrast to 
the frequency and low rates for the alternative answer 
(no), and the researchers believe that the consensus of 
individual sample on a phenomenon is very difficult 
due to the multiplicity of visions and the diversity of 
attitudes and beliefs. Therefore, the trend of the largest 
percentage has become the basis for determining the 
importance or necessity of this phenomenon and that or 
not, and this is what applies to physical education and 
sports in which the research is being conducted. 

The responses of the sample members to the 
questions of the physical axis show a clear vision of a 
large percentage of them about the importance of the 
role of physical education and sport in the physical 
aspect, whether in raising physical fitness, safety of 
growth, improving neuromuscular compatibility or 
economizing with effort, which are all factors that help 
individuals effectively in improving their life conditions 
Practical and private, and make it easier for those in 
charge of sports affairs the task of attracting them to 
practice sport, provided that the supplies and capabilities 
he needs are provided. The frequency of the answer to 
the alternative (yes) to the questions on the fitness axis 
were (156), (174), (156) and (128), respectively, with 
percentages (78%), (87%), (78%) and (64%), according 
to the same previous arrangement. The perception of a 
large proportion of the sample members of the positive 
impact of sport on the physical side and their conviction 
of its importance facilitates for those in charge of 
sports affairs to persuade them to practice it and holds 
them, in addition to other bodies, the responsibility of 
securing these practice requirements for the benefit of 
the individual and society.

 Data indicate that (94%) of the research sample 
believe that exercising early contributes to improving 
community health, and (61%) of them believe that age, 
gender, or disability does not preclude practicing sports 
compared to (10%) believe that it affects (83%) of the 
research sample believe in the role of sport in the field 
of treatment of injuries and rehabilitation after injury, 
while only (1%) do not believe in that role. Either in 
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the field of healthy habits, (77%) are aware that physical 
education and sports motivate a person to adhere to sound 
health habits, while (81%) believe that practitioners of 
sports are faster cures of diseases than others. Focusing 
the answers of the research sample under the alternative 
answer (yes) clarifies the individuals ’understanding 
of the sample and their awareness of the role of sport 
in improving human health and contributing to its 
rehabilitation after injury, which is something that must 
be practically invested in improving the health status 
of community members and persuading those with 
dissenting opinions to return to it. 

Through the answers of the research sample on 
the questions of the axis of mental development, the 
researchers found that the majority of the sample members 
agree that physical education and sports have a role in 
the development of mentality through the information 
and experiences they add that enrich the individual 
and are alongside knowledge and experiences in other 
areas of life to help him in his daily life, as well as Its 
positive effects on the soundness of thinking, maturity, 
correctness and correctness of decisions, the answers 
tended to be the alternative (yes), with a percentage of 
(69%), (86%), (69%) and (72%), respectively, against 
low rates for the alternative answer (no).

 The answers of the research sample on the 
social axis questions show an increase in the percentage 
of alternative answers to (yes) to the questions (9, 10, 
24, 35, 47, 55), where the percentages reached (66%), 
(68%), (78%) and (67%). And (53%) and (56%) 
according to the order of questions. This indicates that 
the research sample believes that physical education 
and sports contribute to building good social relations 
and developing leadership in their practitioners. Its 
practitioners attain the trait of humility. The foregoing 
indicates that the sample members are aware of the 
positive role of physical education and sport in building 
relationships and social characteristics that represent 
elements of strength for a society if it is common among 
the members of that society.

the percentages of the answers of the psychological 
aspect indicate that the alternative to the answer (yes) 
achieved the highest and for all the questions. These 
percentages reached (71%), 71%), (54%), (71%) and 
(68%) according to the order of the questions. While the 

percentages of alternative answer (No) were the lowest 
for all questions, and they reached a bug, according to 
the order (4%), (4%), (8%), (4%) and (4%). These ratios 
indicate that the individuals of the sample touch the role 
of physical education and sports in the psychological 
axis, whether in building a person’s personality or getting 
rid of stress and psychological problems or enabling the 
individual to control various emotions and trust in his 
abilities and potentials of the individual and develop 
the characteristic of courage in a way that makes the 
individual more dependent on himself in facing living 
requirements .

Conclusions

1- Experiences, skills, and their physical and 
sports implications must be transferred to society to 
benefit from them in facing their positions and enhance 
the status and ethical role of physical education and 
sports.

2- The early start of practicing sports is one of the 
most important foundations for success in developing 
the physical and athletic side and starts working from 
kindergarten class.

3- The Ministry of Health is considered one of 
the most important bodies that have a major role in 
educating members of society about the relationship of 
sport and health education and pushing for commitment 
to sound health habits.

4- The role of the teacher in the educational 
and educational process and the role of trainers in the 
training client increases the transfer of knowledge and 
experiences to society

5- The workers in physical education and sports 
bear a large share of the dissemination of sports culture 
among members of society.

6- Exercising is a good remedy for relieving the 
psychological pressures that prevent the members of 
society in their daily life

7- The sports group plays a major role in 
cooperation to achieve common goals, build cohesive 
social relationships, and develop loyalty and belonging.

8- The difference in the monotheistic religions ’view 
of sports, not because Islam encouraged its practice 
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based on the relationship between the soul and the 
body.

9- Playing sports is a good way to invest the free time 
for all members of society, including the joy and 
pleasure that a person misses in his life.

10- The family has a great role in the participation of 
their children in the exercise of sports and their 
belief in the importance of the role of physical 
education and sports 
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Abstract
This study aims to determine the activity of several purine metabolic enzymes in the sera of pregnant 
women. These enzymes show potential as indicators to follow the progress of pregnancy. The samples of 
this study were collected from 75 healthy pregnant women. The age range of the sample study was 17–43 
years and 25 samples were used as control (non-pregnant women in the normal physiological state). Purine 
metabolic enzyme activity was compared among the three groups with each other and with control. Results 
appeared high significantly with p ≤ 0.05 in group III compared with group I of adenosine deaminase and the 
control group . Pregnant women showed increase significantly level of 5-nucleotidase (5-NT) and alkaline 
phosphatase (AlP) enzyme activity, particularly in the groups III of 5-NT and AlP compared with group I of 
5-NT and AlP, the control group was found to possess equal 5-NT and AlP . 

Keyword: pregnancy, adenosine deaminase, 5-nucleotidase, and alkaline phosphatase.

Introduction

Pregnancy, also known as gravidity or gestation, 
is associated with the natural physiological changes 
that involve the feeding and survival of the fetus. 
Hematological and biochemical parameters reflect 
these adaptive changes, which are crucial during 
complications (1). Moreover, the placenta contains 
enzymes, including adenosine deaminase (ADA), 
5-nucleotidase (5-NT), alkaline phosphatase (AlP), and 
aspartate aminotransferase, which are spread in different 
body tissues (2). Immunological balancing takes place in 
pregnancy, in which the maternal immune system has to 
admit the paternal human leucocyte antigens expressed 
in the fetus and maintain normal immune efficiency 
to defend against microorganisms. Immunologically, 
the human fetus is always treated as an allograft to the 
pregnant mother. Despite being biological allografts 
and fetuses not normally being rejected by the maternal 
immune system, one possible explanation for this 
phenomenon is that the placental fetal unit is an 
immunologically distinct site that creates a mechanical 
barrier that weakens interactions between maternal 
lymphocytes and fetal tissues and functionally reduces 
the maternal immune response (3).

The enzymes 5-NT and ADA perform central 
roles in the adenosine metabolism in healthy persons, 
with 5′-nucleotidase (5′-NT, EC.3.1.3.5) catalyzing 
the hydrolysis of the phosphoric ester bonding of 
5′-ribonucleotides to the corresponding ribonucleoside 
and phosphate (4). The main function of the 5′-NT 
enzyme is the transfer of the group phosphate of AMP to 
adenosine (5). 5-NT shows cancer progression at multiple 
levels, with a growing body of evidence suggesting 5-NT 
implication in neoplastic progression. Moreover, active 
enzyme activity has been detected in bladder, ovarian, 
thyroid, and prostate cancers (6). 

ADA (EC 3.5.4.4) is important in purine 
metabolism and involved in the breakdown of dietary 
adenosine produced from the turnover of nucleic acids 
in tissues. This ubiquitous enzyme is found in various 
microorganisms, bacteria, plants, and vertebrates, with 
a highly conserved amino acid sequence; moreover, it 
is present in all mammalian cells. ADA, which is highly 
important for the differentiation of lymphoid cells, has 
been used for managing several diseases involving 
changed immunity (7). These enzymes are widely 
distributed in various organs and body fluids.

The catalytic activity of AlP (EC 3.1.3.1) 
requires optimum pH (8,9). The dephosphorylation and 
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phosphorylation of serum proteins are regulated by 
the opposing activities of phosphatases and kinases (10, 

11). AlP was determined by Mahesh et al. (2010), who 
measured the change in activity of alkaline phosphatase 
in the placenta of diabetic pregnant women; the results 
showed increased AlP activity in diabetic gestational 
women (12). 

Methodology 

Sera were collected from 75 pregnant women whose 
ages ranged from 17–43 years (29.0 ± 8. 7, mean ± SD) 
and residing in Baghdad, Iraq. Complete medical history 
and physical examinations were conducted by doctors of 
the advisory clinic in Yarmouk General Hospital. 

Samples collection of the study: Inclusion criteria 
of the study exclude women who smoke, with diabetes 
or any chronic disease, and who drink wine. 

Collection of blood samples: Blood samples were 
collected from pregnant women; 5 mL of venous blood 
was collected into plastic tubes and stored in sterile 
polyethylene tubes. After serum samples of whole blood 
were extracted, the sera were used for the determination 
of enzyme activity and other analyses.

Determination of total protein: The sensitive 
biuret method by Janairo13 was used to determine the 

total protein in blood serum, with bovine serum albumin 
as the standard. Absorption of the colored solution was 
measured at λ = 545 nm. 

Determination of the different enzymatic 
activity: ADA activity was determined using the 
method by Giusti and Galanti 15. ADA activity was 
expressed using U/L. AlP activity was determined by 
the calorimetric method. 5¢-NT activity was measured 
by following Wood and Williams’s method (16). This 
method is based on measuring the liberated phosphate 
(a blue color will develop from a reaction with stannous 
chloride/molybdenum solution), which is produced 
upon the hydrolysis of AMP by 5¢-NT to adenosine. 
Given that AlP also hydrolyzes this substrate, the 
amount of phosphate released by incubating AMP with 
the serum will be the result of the activity of 5¢-NT and 
ALP. Therefore, nickel chloride was used to inhibit the 
activity of 5¢-NT, and the difference between that in the 
absence of nickel ions and in its presence will reflect the 
5¢-NT activity. 

Results and Discussion

The results in Figure (1) reveal that serum ADA 
level in the pregnant group increased significantly (p 
≤ 0.05) in groups II and III compared with that of the 
control group.

Figure (1): Adenosine deaminase activity in the sera of pregnant women in the three groups and control 
group 

In this study, the pregnant women were divided into three groups. The first trimester group included pregnant 
women in the beginning of their first month to the end of the third month; the second trimester group included the 
women beginning their third month to those ending their sixth month; and the third trimester group included women 
from the beginning of their seventh month to those at the end of the ninth month. 
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Changes in hematological and biochemical 
parameters were compared among the three trimesters 
and between the pregnant women trimester groups 
and control group. Significant difference (at level p ≤ 
0.05) was found in the total account of WBCs, with the 
highest value being observed in the third trimester group 
at 10188.00 ± 1659.39 cell/mm3 and the highest value 
in the control group being 7896.00 ± 1834.27 c/mm3. 

Hemoglobin (Hb) and packed cell volume (PCV) showed 
a significantly decrease in the third trimester group (9.77 
± 1.32 g/dL) (30.40 ± 3.89%) compared with the first and 
second trimester groups (11.15 ± 1.78 and 10.63 ± 1.08 
g/dL ; 34.44 ± 5.41% and 33.55 ± 3.58%, respectively). 

Biochemical parameters tests were found in women’s 
sera, and the results showed non significant differences 
(at level p ≤ 0.05) in the concentration of total proteins; 
moreover, a marked decrease in the level of albumin 
concentration was observed especially in the second and 
third trimester groups (0.72 ± 4.90 and 4.69 ± 0.72 g/dL) 
compared with the control group (non-pregnant women) 
(5.55 ± 0.56 g/dL); whereas non significant difference 
was observed in the globin and glucose levels. The 
results of this study recorded a significantly elevation in 
the activities of ADA, 5- NT, and AlP (68.52 ± 23.97, 
4285.59 ± 2371.17, and 98.80±37.08 U/L, respectively), 
especially in the pregnant women in their third trimester.

Table (1):Demographic data of all parameters for all groups 

Mean ± SD

Parameter
G1 (1–3 month)

N = 25
Pregnant woman

G 2 (4–6 month)
N = 25

Pregnant woman

G3 (7–9 month )
N = 25

Pregnant woman

Control G.
N = 25

Non-pregnant woman

p-value p 
< 0.005

Hb
g/1000 mL

11.15 ± 1.78 10.63 ± 1.08 9.77 ± 1.32 11.15 ± 1.78 0.00

WBCs
c/mm3

9690.00 ± 1808.37 9061.11 ± 1205.32 10188.00 ± 1659.39 7896.00 ± 1834.27 0.00

PCV % 34.44 ± 5.41 33.55 ± 3.58 30.40 ± 3.8944 40.68 ± 3.49 0.00

T. protein
g/100 mL

6.93 ±0.62 7.05 ±0.65 7.28 ± 1.018 7.63 ± 0.83 0.456

Albumin
g/100 mL 4.79 ± 0.61 4.90 ± 0.72 4.69 ± 0.72 5.55 ± 0.56 0.00

Globulin
g/100 mL

2.15 ± 0.80 2.14 ± 0.96
2.63 ± 0.96 2.08 ± 1.03 0.201

Glucose
mg/100 mL

101.16 ± 22.36 106.22 ± 21.06 111.20 ± 23.33 105.15 ± 18.85 0.433

ADA (U/L) 48.04 ± 15.72 58.66 ± 17.30 68.52 ± 23.97 61.50 ± 17.04 0.03

5-NT 2554.09 ± 1352.85 3369.88 ± 1039.35 4285.59 ± 2371.17 2761.04 ± 1375.61 0.00

ALP 57.18 ± 13.01 62.80 ± 15.20 98.80 ± 37.08 59.35 ± 20.99 0.00
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 Results in Figure (2) reveal that serum 5-NT level in the pregnant group increased significantly (p ≤ 0.05) in groups 
II and III compared with that of the control group. 

Figure (2): 5-Nucleotidase activity in the sera of pregnant women in the three groups and the control group

Figure (3) reveals that AlP activity in the pregnant group was significantly different (p ≤ 0.05) in groups II and 
III compared with that in the control group. 

Figure (3): Alkaline phosphatase in the sera of pregnant women in the three groups and the control group

Figure (1) refer to the significant variations in the 
serum ADA activity in the pregnant groups, particularly 
in group III, compared with those of group I and the 
control group. The result showed increased ADA activity 
in pregnant women compared with the control group.

Our result agrees with a previous study (18), which 
indicated increased adenosine deaminase activity in 
pregnant women, with the highest levels of ADA found 
in the placenta during the stages of fetal development. 
This result suggests an important role of placental ADA 
during these stages of development. A major function 
of this enzyme in the placenta may be to prevent the 

accumulation of substrates that are potentially toxic to 
the developing embryo. However, these results were not 
in agreement with the results in this study (19), which 
showed decreased ADA activity in pregnant women.

Figure (2) refers to the significant variations in the 
serum 5-NT activity in the pregnant group, particularly 
in group III, compared with those of group I and control 
group. The result showed increased 5-NT activity in 
pregnant women compared with the control group. Our 
results agree with those in a previous study (20), which 
reported increased 5′-NT activity in pregnant women. 
This finding may be due to increased 5-NT activity, 
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which leads to increased adenosine during normal 
pregnancy and may act as an endogenous compensatory 
mechanism that diminishes platelet activation and 
maintains vessel integrity during normal pregnancy.

Figure (3) showed the significantly variations in the 
serum AlP activity in the pregnant group, particularly in 
group III, compared with those in group I and control 
group. Our results agree with those in a previous study (21), 
which reported increased AlP activity during pregnancy. 
The AlP levels increase by the third trimester because 
of placental synthesis, which led to the production 
of the placental isoenzyme. The activity of 5-NT and 
AlP significantly increased in the third trimester, being 
asymptomatic during normal pregnancy and showing 
supplementary production from placental tissue (13). 
The placenta contained AlP and 5-NT, but the spread of 
5-NT out of the placenta into maternal circulation may 
be limited due to the high molecular weight of 5-NT(14).

Conclusions 

Activities of certain metabolic purine enzymes were 
altered during pregnancy. Activities of the enzymes 
adenosine deaminase, 5-nucleotidase, and alkaline 
phosphatase were significantly increased pregnant 
women, particularly in groups II and III, compared with 
those in group I and control group.
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Abstract
the research objectives were to identify the reality of legal knowledge and selective attention using the 
Rehcom system for Al-Rafidain basketball players, and to identify the correlation between selective 
attention and the legal knowledge of Al-Rafidain basketball players , And prediction of legal knowledge 
in terms of selective attention of players Al-Rafidain Basketball Club, the researcher used the descriptive 
approach in the survey method and the correlational relations on the 19 Al-Rafidain Basketball Club players. 
Conclusions In light of the research results and the statistical analysis of the data obtained, the researcher 
reached the following conclusions, that there is a relationship between legal knowledge and The selective 
attention of basketball players, the variable and the selective attention, and through the test preparation in the 
Rehcom system, has a very clear relationship to improving and developing a variable and selective attention.

Keywords: legal knowledge, selective attention, basketball

Introduction

the importance of the research in identifying the 
correlative relationship between legal knowledge 
and selective attention using the Rehcom system 
for Al-Rafidain club players in basketball, and the 
problem of the research was through the researchers’ 
acquaintance with previous studies and looking at 
the recommendations of researchers in addition to 
the experience of the supervisor it became clear that 
the research problem lies in the lack of Attention and 
focus on psychological aspects according to modern 
systems through the use of contemporary techniques in 
diagnosing, qualifying and developing psychological 
states of basketball players, through the use of (the 
Rehcom system) because of this effect on diagnosing 
the level of some accompanying mental variables,(1) and 
thus knowing the relationship between these variables 
He showed the legal knowledge of the game in order to 
advance the status of the basketball game in the future, 
and the research objectives were to identify the reality 
of legal knowledge and selective attention using the 
Rehcom system for Al-Rafidain basketball players, and 
to identify the correlation between selective attention and 

the legal knowledge of Al-Rafidain basketball players , (2) 
And prediction of legal knowledge in terms of selective 
attention of players Al-Rafidain Club Basketball(3).

Practical Part:

The researcher used the descriptive approach in 
survey style and correlational relations on the 19 players 
of Al-Rafidain Basketball Club.

Field research procedures:

First: measuring legal knowledge of basketball:

The test that was built by the researcher was relied 
upon to measure cognitive achievement, and the players 
’answers were corrected based on (1, 0) for each of 
the test items, as the correct answer is given one score 
while the wrong answer is given (zero) and thus the 
highest score for the test is (0) 75) and the lowest score 
(zero), after completing the procedures for building 
the achievement test for basketball, which was applied 
to Al-Rafidain club players for the 2019-2020 season, 
which includes (75) items. The researcher applied it 
on 6/22/2020 on the members of the basic experiment 
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sample (3), which amounted to (19) players(4).

Second: Measuring selective attention in the 
Rehcom cognitive system on Al-Rafidain Basketball 
Club players:

The two researchers chose selective attention 
after direct access to the Rehcom system and its tests, 
including the Selective Attention Test, and through 
the use of the literature on testing and direct inquiry, 
they were able to know the exact shape of the device, 
how the test was performed, and the reliability of the 
results obtained, and also showed them the possibility 
of applying this test. (5) The players of Al-Rafidain Club 
because the variables are given by the system, which are 
among the basic requirements of basketball players and 
in line with the nature of the basketball game and the tasks 
on the players and their needs for these variables within 
the field of play, (6) and what the game of basketball is 
characterized by the speed and instability of the ball in 
one place and other variables The many that the player 
must perceive and deal with, in addition to that the 
researcher wanted to keep pace with the development 
taking place in the world by using advanced measuring 
devices in the sports field, and it is considered one of 
the advanced and computerized tests used in the field 
of sports psychology and subject to international quality 
standards and certification. (7)

Test form:

Preparing the subject for the test should be on a 
special characteristic as his eyes are at one level with the 
signs that appear on the device where the reaction time 
in wakefulness is verified under two conditions:

First: To measure the core alertness, a geometric 
shape appears on the screen at a fixed location that 
changes randomly within short intervals, and the player’s 
task is to interact as quickly as possible with the exact 
shape that has changed with the keyboard button.

Second: To measure phased alertness, the figure 
appears on the screen in a fixed location, and before it 
changes at a random interval, you hear a warning with a 
sound signal

Application and duration of the test:

The test begins with a message that appears on 

the screen if the reaction is early, that is, before the 
appearance of the shape and before changing it randomly, 
and the training phase does not end unless the reactions 
are correct for all exercise attempts.

The performance of the test is in two parts and it is 
called the simple design ABBA, as follows:

- Try without sound stimuli.

- Try with an audio signal.

- Try with an audio signal.

- Try without an audio signal.

In the first stage of the test, the response time 
of the player to clicking is measured as soon as a full 
square appears on the screen. In the second stage, the 
response time for the same visual stimulus is measured 
while hearing the sound of the signal before the square 
appears, and the player must click only when the full 
square appears, and wait until a square appears on the 
screen to click, and he does not have to do any reaction 
when hearing the sound signal.

In each attempt, two forms of stimuli are displayed 
on the screen, and the reactions in each attempt are on 
the stimuli of (10) when they appear on the screen, so if 
the reactions are incorrect, (5) stimuli will be added and 
more, i.e. in each attempt there are several stimuli (20) ) 
(Without a sound signal) and (20) (with a sound signal) 
with (10) stimuli in each of the (4) attempts, and more 
than (5) are added in the case of the wrong reaction, as 
the following equation is shown 2 + 10 + (5) = 17, where 
he indicates:

- Issue (17) The number of correct reactions

- The number (10) indicates the number of stimuli 
in each of the (4) stages, with (20) alarms with sound 
signals and (20) with non-sound stimuli.

Number (2) is the multiplication of the audio and 
non-acoustic stimuli,

- The number (5) indicates with the interrogation the 
stimuli that increase in the event of a wrong reaction

The test period is a maximum of (6) minutes without 
the training phase. (8)
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Data analysis:

In analyzing the results, two types of Z-VALUE are 
calculated:

- The Z-value of mindfulness (without an acoustic 
signal) , calculating the average of all reactions without 
an acoustic signal (active alertness).

The Z-value of mindfulness (with a sound signal), 
which is, it calculates the average of all reactions (phased 
alertness).

The screen display of the wakefulness level 
according to the standard Z-value (with an acoustic 
signal and without an acoustic signal)

The figure shows that the level of sub-normal 
alertness in the stage of active and intrinsic wakefulness, 
which is without a sound signal, with a value of (-1), 
while the phased alertness with warning alarms is within 
the normal level and with a degree of (+1), we notice on 
the right of the figure a vertical options window that can 
be During it, click on the first option if we wish

Print the screen display results, or go to “details” to 
view a more detailed table. It is worth noting that the sign 
(*) may appear, which means that the subject deleted or 
ignored the stimuli. In this case, the evaluation process 
will be incomplete and there will be no (Z-value). The 
results are presented in the form of a table as in Table 
(1), in addition to measuring the following data:

1. Measuring the average reaction time, process, 
and speed in general, and considers the slowdown in 
performance to be sub-normal (-3, -2 value –z), and 
mental stress.

2- The level of performance is measured from 
changes in reaction time, in addition to the high degree of 
standard deviation, indicating a decrease in the subject’s 
emotional balance.

3- Delay in response and reaction for a long time 
indicates the speed of mental exhaustion for the subject, 
which reduces his active arousal. (9)

The statistical methods used:

The researcher relied on the (spss) system

Results

This chapter includes presenting, analyzing and 
discussing the results that were reached in light of the 
set goals, and verification of the research objectives. 
To facilitate the procedures, these procedures were 
presented in the form of tables and then interpreted 
to achieve the remaining research objectives and the 
established hypotheses. The following results emerged: -

The relationship between legal knowledge and 
selective attention among basketball players:

To identify the correlation between legal knowledge 
and the selective attention of basketball players, the 
correlation coefficient between the legal knowledge of 
the members of the research sample of 19 players was 
calculated, and its value was (0.476). The existence of a 
statistically significant relationship appeared at the level 
of significance (0.05), as the calculated T value reached 
(6.869), which is greater than the tabular value of (1.96), 
as shown in Table (1). 

Table (1). Shows the correlation coefficient of the research sample

Variables Correlation 
coefficient

The 
computed T 

value

The 
tabular 
T value

The significance level indication

(Legal 
knowledge) 
(selective 
attention)

0.694 12.234 1.96 0.05
function
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It appears from the above table that there is a 
correlation between legal knowledge and selective 
attention, and the reason for these results that have been 
reached is that the players who have a good amount of 
answers about the legal knowledge test were also good 
(al-Faramawy and Hassan: 2009, 170-171). To make 
players accept their situation even if they are exposed 
to emotional stress and psychological pain, they face 
situations instead of avoiding them, and this acceptance 
helps them to be prepared, alert and enjoy a very high 
level of attention by describing attention and focus. One 
of the psychological skills that have to do with the level 
of performance of basketball players and one of these 
skills is knowledge Legal by law game.

Presenting, analyzing and discussing the results 
of the contribution of legal knowledge to research 
variables and predictive equations

To achieve the goal of this study which is (prediction 
of legal knowledge in terms of selective attention of 
basketball players), the two researchers took several 
measures to achieve this goal.

Presentation, analysis and discussion of the 
results of the contribution of legal knowledge with 
selective attention

To identify the contribution of legal knowledge to 
the selective attention variable, the researchers used 
simple regression to extract the value of the contribution 
percentage resulting from the value of the square of the 
correlation between them. Table (2) shows that.

Table (2). Shows the significance of the correlation coefficient and the percentage of legal knowledge 
contribution to selective attention

Variables
The nature of 
the correlation 

coefficient

The value of 
the correlation 
coefficient R

The contribution ratio 
R2 F value Sig

statistical function

legal 
knowledge Simple 0.61 0.39 65.44 0.000

function

It can be seen from Table (2) that the percentage of 
legal knowledge’s contribution to the selective attention 
variable index was significant, and this is confirmed by 
the calculated value of (F) of (167.45), which indicates 
that the common variance between the two variables was 
large and this is evident through the level of significance 
of(0.000).

The researchers attribute this to the fact that legal 
knowledge has a great impact on basketball players, as 
the player who has selective attention can distinguish 
information from the beginning of its presentation and 
then process it through the conscious interpretation of it 
because attention classifies the cognitive input and then 
processes it so that he can control it within the assigned 

context. to her. (Kabat Zinn, 1994) believes that the term 
is an automatic pushing of attention towards the object 
at the present moment, and the above definition tells us 
about its interpretation of selective attention through 
the use of selective attention to achieve a purpose or 
goal promptly. It is indicated that selective attention 
has physiological and psychological benefits. The 
physiological benefits are in the physiological changes 
that occur in the individual, including reducing chronic 
pain, for example, while the psychological benefits 
are in reducing stress, anxiety and phobias, as well as 
improving working memory, attention processes and 
tolerance. (10)
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Presenting, analyzing and discussing the results of 
the percentage of the contribution of legal knowledge 
to the selective attention of basketball players:

To identify the percentage of legal knowledge’s 
contribution to the selective attention variable, the 
researcher used simple regression to extract the value of 
the contribution percentage resulting from the value of 
the square of the correlation between them. Table (3) 
shows that.

Present, analyze and discuss the results of selective 
attention prediction thorough legal knowledge:

To obtain a predictive or expected value for selective 
attention through the legal knowledge involved in the 
behaviours of basketball players, the two researchers 
sought to use linear regression equations through which 
this relationship can be predicted. Table (3) shows that.

Table (3). Shows the results of the predictive equation for the variables contributing to legal knowledge

Variables Value factor value (t) level of significance

Selective Attention A 96.457 7.437
0.05

B 0.612 12.086
0.05

Predictive equation
legal knowledge = 16.241 + 0.585 * 

Legal knowledge = 96.457 + 0.612 * selective attention

The above table on the values   of regression equations 
shows selective attention thorough legal knowledge, 
and accordingly, a predictive equation can be devised 
or expected value for selective attention in terms of the 
legal knowledge involved in basketball players can be 
derived as follows: -

The expected predictive equation of mindfulness 
and selective attention in terms of legal knowledge: -

- The expected legal knowledge of selective attention 
= the parameter value of the constant A + B x the degree 
of legal knowledge of basketball players in the scale.

For example: - If a player takes a score of (60) in 
legal knowledge, his score can be predicted in both 
selective attention and as follows:

51,34 = 60* 0,585 + 16,241 =

Selective attention = 96.457 + 0.614 * 60 = 133.3

From this, it becomes evident that selective 
attention can be predicted in terms of legal knowledge 
that includes the behaviours of basketball players, and 

through the results and predictive equations that have 
been reached, we note the possibility of detecting any 
basketball player in the event of his or her advantage and 
selective attention, as this early detection is a positive 
step They can correct their performance because the 
prediction process is a process of speculation and 
estimation that depends on correct scientific foundations 
that gain complete confidence and that this process is 
not necessarily 100% identical with reality, but rather 
includes a large percentage of knowledge of basketball 
players ’attitudes and the manner of their actions, actions 
or performance.

Conclusions

In light of the research results and the statistical 
analysis of the data obtained, the researcher reached 
the following conclusions: There is a relationship 
between legal knowledge and selective attention among 
basketball players. The variable and selective attention 
and through the test preparation in the Rehcom system 
has a very clear relationship to improving and developing 
a variable and selective attention.
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Abstract
The research interest in studying security, the new Corona epidemic, and the air of its negative effects on the 
levels and commitment of its newest participation in the new community, which made it distinctive, which 
made it distinctive, which made it new in society. And the integration of students within the educational 
institution and because of this effect of negative repercussions clearly on students and education and their 
aspirations, and the aims of the study and research objectives on psychological security and directions to 
identify the goals of education and sports science. Turning around in the light of the researcher’s results, the 
message that reaches him with this thesis reached him, ease of access to psychological security. Psychological 
security, enjoy the university’s College of Education.

Key Words: Psychological Safety, Trends of Achievement, Covid-19 Virus

Introduction

The student’s achievement of success, excellence 
and progress in the learning process, depending on his 
abilities and personal talents, has the greatest impact 
on determining his future and his goal orientations. 
Therefore, we find that goal-oriented students are more 
serious than others and achieve successes in many life 
situations and obtain outstanding success marks at the 
university.(1) They are making more progress in the 
local community, and the importance of research is to 
study psychological security under the shadow of the 
new Corona epidemic and its negative effects on the 
levels and commitment of students to study, as well as 
studying the trends of achievement goals that reflect 
the desire to achieve success, excellence and progress 
in the student’s learning process, and the problem of 
research was through His continuous field follow-up to 
the current situation is that the Iraqi society is witnessing 
an accelerated movement at various levels related to 
psychological security, which affected the movement 
of the public street and the movement of government 
institutions in particular educational institutions and 

psychological insecurity and its effects on the ability 
of students to continue permanently and achieve their 
aspirations as well as its impact on the weight of students 
within society And the integration of students into the 
educational institution and because of this negative 
impact It is clearly reflected on the students, their 
educational level and their aspirations. (2) The research 
objectives were to identify psychological security and 
trends of achievement goals for students of the College 
of Physical Education and Sports Sciences. (3)

Practical side

The descriptive approach was used in the survey and 
correlational method on the (341) students of the College 
of Physical Education and Sports Sciences, as well as 
the (165) students of the College of Education for Girls, 
Department of Physical Education and Sports Sciences, 
who numbered (165) students for morning study at the 
University of Kufa for the academic year (2019-2020) 
As the total number of the research community reached 
(506) male and female students, and the research sample 
was selected randomly and in a proportional selection 
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method, which consisted of (250) male and female students distributed over the two colleges. With a rate of (49%), 
the research sample is considered one of the important steps and stages in the research. For this reason, the research 
sample was divided according to its percentage above(4), according to the faculties, and Table (1) shows that: 

Table (1). Shows community and sample research

College Stage The total number of 
students

The number of 
participating students The percentage

Education for Girls 
/ Department of 

Physical Education 
and Sports Sciences

First 55 33
60%

Second 45 30 66%

Third 35 25
71%

Fourth 30 22
73%

Field research procedures:

First: Measuring psychological security:

The researchers adopted the Psychological Security 
Scale of the researcher Ahmed Hashim, where the 
researcher relied on building the Psychological Security 
Scale on the theoretical definitions and theory of 
Abraham Ma Slow, which focuses on psychological 
security that the human being has various needs that he 
seeks to satisfy through the institution in which he works 
and the individuals who live with him on the grounds 
that a person can arrange His motives in a manner 
consistent with his behaviors and with the environment 
variables in order to reach the aspect of perfection in 
mental health, the force of motivation that a person 
needs to achieve psychological security differs from the 
driving force he needs in (self-realization) and therefore 
he divided into Abrahamma Slow in the hierarchy (self-
realization - self-esteem - needs. Belonging - security 
needs - physiological needs) considering that the need 
for security is one of the primary needs that must be 
satisfied and whose fulfillment depends on satisfying 
other needs such as (self-realization and self-esteem) and 
is very consistent with the legal logic of true Islam. (Two 
blessings of unknown health and safety) considering 
that the motives related to the aspect of security for the 
human being are stable unless they are extracted for 
some circumstance and despite the failure of this theory 

to reach integration to the researcher We adopted it 
because it is more consistent and compatible with the 
attitudes of the sample members and more realistic in 
interpreting the results of the research on psychological 
security. It is a scale based on a sample of scout leaders 
in middle schools for the central and southern regions, 
the scale consists of (57) items and each paragraph has 
five responses, and each response represents a specific 
position, and there are five alternatives to the answer 
in front of each paragraph, which are (always, often, 
sometimes, rarely, Never) (5).

Psychometric characteristics of the Psychological 
Security Scale:

Honesty:

The researchers used two truth indicators, consistent 
with the nature of the Psychological Safety Scale

To achieve the validity of the scale, it was applied

Validated content:

The validity of the Psychological Security Scale 
was verified by presenting its paragraphs to a group 
of experts and specialists to ensure the validity and 
suitability of their paragraphs for measurement.
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Formative (constructive) honesty:

Both the two statistical methods were adopted, 
namely, the two-terminal groups and the internal 
consistency coefficient in verifying the validity of the 
scale as the discriminatory strength of the paragraphs 
was calculated, and the internal consistency coefficient 
was calculated by calculating the correlation between 
the score of each paragraph and the overall score of the 
Psychological Security Scale. (6)

Stability:

To verify the stability of the Psychological Security 
Scale:

Halftone segmentation:

The half-segmentation was calculated by isolating 
the individual paragraphs from the marital paragraphs, 
and to find out the homogeneity between the odd and even 
paragraphs, and then calculate the correlation coefficient 
between them, the value of the correlation coefficient 
between the two halves was (0.767), and where this 
indicator is concerned with half of the vocabulary, it 
is necessary to use the equation (Spearman-Brown) to 
know the amount of the stability coefficient for all the 
terms. After the statistical procedure for this equation, 
the value of the stability of the entire scale was (0.868), 
which is a high value, which indicates that the scale is 
constant. (7)

Alpha Cronbach equation:

The idea of   this method is based on the calculation 
of the correlations between the group relations and the 
stability of all the paragraphs in the test, as if we divided 
the test not into two parts as we noted in the midterm 
method, but here it is divided into several parts equal 
to the number of its paragraphs, that is, each paragraph 
constitutes a sub-test.

To calculate the stability in this way, all the forms 
were subjected to Alpha Cronbach coefficient, and upon 
applying the equation the value of the stability coefficient 
was equal to (0.943), which is a high value of stability.

Table )2). Shows the statistical indicators of the 
Psychological Security Scale

Statistical index value

The number of the final scale 
paragraphs 50

The highest hypothesis score for the 
scale

250

The minimum hypothesis for the scale
50

The hypothetical mean of the scale
150

Range
139

 Skewness
0.165

Kurtosis
-0.41

Table (2) shows that the number of paragraphs of the 
Psychological Security Scale in its final form consists of 
(50) items, the highest degree of hypothesis for the scale 
(250) and the lowest degree of a hypothesis (50) and that 
the hypothetical average of the scale is (150) and that the 
scale of the scale is (139) as well as the torsion (0.165) 
Kurtosis (-0.41) so that the scale is ready for the final 
application. See Appendix (2).

Statistical methods: The Statistical Package for 
Social Sciences (SPSS) was used.

Results

Presentation, analysis and discussion of 
psychological security results for students of the College 
of Physical Education and Sports Sciences

To achieve this goal, the researcher used the O 
sample t-test to compare the sample mean of (100.144) 
with a standard deviation of (33.84) with the hypothetical 
mean of the scale (150), so the calculated T value was 
(-23.62), which is a function at the level of significance 
(0.05) and a degree of freedom (250) amounting to (± 
1.96) and since the arithmetic means of the sample is less 
than the hypothetical mean, this means that students of 
the College of Physical Education and Sports Sciences 
do not have psychological security and statistically 
significant. Table (3) illustrates this.

Table (3). Shows the results of the T-test for one 
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sample to indicate the difference in psychological security for students of the College of Physical Education 
and Sports Sciences

the group the 
number

the 
assumed 
average

Arithmetic 
mean

the 
standard 
deviation

the 
computed t 

value

the 
significance the decision

Students of 
the College 
of Physical 
Education 
and Sports 
Sciences

250 150 100.44 33.84 -23.62 significant

A function of having 
no psychological 

security and 
statistically 

This result can be interpreted as naturally expected, as reaching this level is very difficult because of the conditions 
and health problems surrounding the student (Physical Education and Sports Sciences) and the educational institution 
due to the Corona epidemic that is not hidden from everyone, which is a direct cause and effect on behaviours and 
levels Students within this super important entity, that the deterioration of the health situation and the increase in 
infections with Coronavirus in some governorates of the country has negatively affected the psychological security 
and mental health of some students, and thus it was reflected on their academic and scientific level within the 
university.

Disclosure of differences in psychological security according to gender variables (female-male) and grade (first 
- second - third - fourth).

To achieve this goal, the researcher used the binary variance analysis and the results were as below 

Table (4). Shows the results of the binary variance analysis of the significance of differences in psychological 
security according to gender and class variables

Source of 
variance Sum of squares Df Average 

squares
value f 
Actual

significance 
level sig.

indication

Computed
tabular

Gender 116320.019 1 116 320.019 196.507 3.84 0.000 function

Class 2564.835 3  854.945 1.444 2.6
0.230 

Not a function

Gender * 
Class 3063.199 3 1021.066 1.725 2.6

0.162 
Not a function

From a note in Table (4), it appears that there are differences in psychological security, as follows:

Gender: From the observation of the final value of 
the gender variable, it becomes clear that (196.506) is 
greater than the tabular value at the level of significance 
(0.05) and the degree of freedom (1- 249), which 
is (3.84). Arithmetic mean for males (67.2), which 
means that female students of the College of Physical 

Education and Sports Sciences are psychologically safer 
than males. This result can be interpreted as evidence 
that female students deal more objectively with health 
events that the country is going through and their ability 
to deal with these health variables in a balanced and 
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objective manner without exaggerating them. And work 
with all courage, patience and wisdom to adapt to this 
epidemic to continue studying and scientific progress in 
the educational institution (the university) in its natural 
desired form, noting that this work requires patience and 
courage and employing the human soul for psychological 
security, that is, the more patience and courage the 
student will be, the safer it is. Ama and this fact have 
been referred to by the Holy Qur’an in the Almighty’s 
saying: “If there is a hundred among you, they will 
overcome two hundred, and if there is a thousand, they 
will overcome two thousand, God willing, and God is 
with the patient.” (8)

The class: From the observation of the final value of 
the grade variable, it becomes clear that (1.444) is smaller 
than the tabular value at the level of significance (0.05) 
and the degree of freedom (3- 247) which is (2.6), which 
means that there is no statistically significant difference 
in psychological security for students of the College 
of Education Physical and sport sciences according to 
the grade variable (first - second - third - fourth). This 
result can be explained by the fact that this percentage 
indicates that most students surrender to the difficult 
circumstances surrounding them and the nature of the 
psychological and health pressures they are exposed 
to due to the spread of the Corona epidemic within the 
country, as well as the fluctuating health situation of the 
country, and this has negatively affected the level of 
students studying inside the university.

The interaction of Gender X class: From the 
observation of the final value of the class variable, it 
turns out that it is (1.725) smaller than the tabular value 
at the level of significance (0.05) and the degree of 
freedom (3- 247) which is (2.6), which means that there 
is no statistically significant difference in psychological 
security at Students of the College of Physical Education 
and Sports Sciences according to the interaction of the 
gender variable (male-female) with the academic grade 
variable (first - second - third - fourth). This result can be 
explained by the fact that the majority of students have 
been affected by the difficult and health conditions facing 
their work and their educational and national mission in 
facing the problems that the country is going through, 
represented in the spread of the Corona epidemic and the 
scientific capabilities and creative energies that students 
possess in the sports field that can be invested to achieve 
their educational practical goals. That they aspire to, and 
this reflected negatively and clearly at the level of all 
students and all academic levels(9).

Presenting, analyzing and discussing the results of 
the trends of achievement goals among students of the 
College of Physical Education and Sports Sciences

To achieve this goal, the researcher used the 
T-test for one sample

Table (5)

It shows the results of the T-test for one sample 
to indicate the difference in the orientation goals of 

achievement for students of the College of Physical Education and Sports Sciences

Achievement 
Objective 

Orientations

The 
number

the 
assumed 
average

 the 
arithmetic 

mean

the 
standard 
deviation

the 
calculated 

t value

the 
indication the decision

The 
orientation of 
the goals of 

mastery
250 45

64.25 11.72 26.33 significant
 empowerment

Foot target 
orientation 64.73 11.44 27.64 significant

with feet

Volume target 
trends 45.15 4.93 0.49 not 

significant

have no 
volumes

From the observation of Table (5) it was found that university students have a high desire to learn and persevere 
and strive in difficulties. They have a spirit of challenge and have a strong desire to understand the world around 
them and to face the challenges and conditions of the country in general and health in particular, and to overcome all 
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obstacles that may increase their reluctance to Achieving 
excellence and success and reaching the set goals. 

Conclusions

In light of the researcher’s results, a set of conclusions 
were reached: The validity of the two psychological 
security measures that the researcher prepared in their 
numbers in measuring the psychological security of 
students of the Faculty of Physical Education and Sports 
Sciences in light of the Corona epidemic. Students of 
the Faculty of Physical Education and Sports Sciences 
at the University of Kufa do not enjoy psychological 
security.Students of the Faculty of Physical Education 
and Sports Sciences at the University of Kufa enjoyed a 
good amount of achievement goals orientations.
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Abstract
The good capability of zinc-tolerant probiotic of Lactobacillus plantarum tolerating high concentrations of 
Zinc+2 and producing Zinc Oxide Nanoparticles high lights the unique characteristics of these bacteria as a 
natural microbial cell nano-factory for a more efficient and environmentally friendly process of biosynthesis 
of these nanoparticles. The morphology structure and stability of the synthesized ZnO nanoparticles were 
studied using structural and morphological Properties technology such as XRD and FE- SEM analysis it also 
used optical properties such as UV and FTIR spectrum. The results depicted that the synthesized nanoparticles 
were moderately stable, exagonal phase, roughly spherical with maximum particles in size range within7–19 
nm in diameteralso this study include the antibacterial activity of the Zinc Oxide Nanoparticles on some 
pathogenic bacteria .It is clear in this the study that Zinc Oxide Nanoparticles has stronger inhibitory effect 
on pathogenic bacteria because The proposed two imaginable mechanisms for the antibacterial action of 
zinc oxide nanoparticles to bacteria are first, creation of augmented levels of ROS mostly hydroxyl radical 
and singlet oxygen which destruction the bacterial cell wall. Second nanoparticles deposition on bacterial 
surface or nanoparticles aggregation either in the periplasm region or in the cytoplasm initiating distraction 
of cellular function and membranes disorganization . 

Keyword: ZnONPs, Lactobacillus plantarum, Biosynthesis , Characterization and antibacterial activity 

Introduction

Zinc oxide nanoparticles (ZnO NPs) have gained 
worldwide attention as multifunctional nanomaterials 
due to their distinctive properties of being versatile 
semiconductor and piezoelectric properties 1. Microbial 
metal nanoparticles synthesis has recently been widely 
used due to their low cost, biocompatibility and eco-
friendliness 2. ZnO has many important features 
like chemical and physical stability, high catalysis 
and efficient antibacterial activity 3. Symbiotic 
microorganisms may use NPs as safe source. Microbial 
nanoparticles synthesis has more benefits than other 
chemical and physical method. Nanoparticles have 
many applications in medicine. In addition, the bacterial 
nanoparticles may also be used for controlling human 
bacterial pathogens 4. Among the micro-organisms, 
lactic acid bacteria (LAB) receive substantial attention 
because of their safe handling and food-grade status, 

which are “generally recognized as safe” (GRAS) in 
the production and preservation of food 5. A low-cost, 
unreported and easy method for the biosynthesis of 
ZnONPs by using reproducible bacteria, Lactobacillus 
plantarum as an eco-friendly reduction and capping 
agent is described in our current study. Lactobacillus 
plantarum is a non- pathogenic, grampositive, facultative 
anaerobic bacteria and is the largest of all lactic acid 
bacteria in its genome. Lactobacillus plantarum has a 
negative electrokinetic potential; which attracts cations 
easily and this step works as a trigger for the ZnONPs 
biosynthesis 6. The mechanisms of cytotoxicity from 
ZnO-NPs are not yet completely understood, however 
the generation of hydroxyl radicals (OH•), superoxide 
anion (O2), and perhydroxyl radicals (HO2) from the 
floor of ZnO are believed to be fundamental components. 
When nanoparticles engage with cells, cell protection 
mechanisms are activated to limit harm. However, if 
the exceptionally active free radicals manufacturing 
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exceeds the antioxidative protective potential of the cell, 
it results in oxidative damage of biomolecules which can 
lead to phone loss of life 7.

Methodology

Bacterial Isolate: Lactobacillus Plantarum was 
selected as a biological model for the synthesis of 
ZnONPs because it is more efficient for biosynthesis of 
ZnONPs .We have obtained this isolate from the dairy 
products which is stored in the advanced Microbiology 
Lab./University of Babylon. We did culture to the isolate 
for 24hr. on MRS agar at 38°C. as well as it is iagnosed 
by Vitek2 system.    

Synthesis of zinic oxide nanoparticules by 
Lactobacillus plantarum      

Synthesis of zno nanoparticales :- pure culture of 
lactobacillus was inoculate in to the flask contianing de 
man Ragosa and Sharpe (MRS) broth and incubated at 
37c for 24 h at 100rpm . after the incubation period pH 
of the culture broth was adjusted to using 0.4 M NaOH 
to delay the process of the transformation.the 0 .1 M 
ZnSO4 H2O was added to the flask containing culture 
solution and heated on a water bath up to 80 c for 5- 10 
min. A white precipate appears at the bottom of flask 
indicates the transformation process and the flask was 
removed from water bath . incubate at 37 c for 12 h so 
that all the particles gel deposited at the bottom of the 
flask . the product was filtered and washes with deionised 
water followed by drying at 40 c in a hot air oven for 4 
h 8.

Structural and Morphological Measurements 

The X-Ray Diffraction Measurements

Strong non-destructive technique for material 
characterization is XRD, via XRD can determined the 
crystal structure and particle size. These characterization 
is generally carried out (achieved) with a typical 
wavelength of X-ray that is comparable to the interatomic 
distance in a crystal. The constructive interference occurs 
when the path difference is an integer multiple of the 
wavelength. This is the Bragg condition for diffraction. 
The intensity of the reflected beam has sharp peaks in 
the corresponding directions. They are called Bragg 
peaks (9). The Bragg peak can be found by varying the 
angle 2θ of the detector.       

2=λ …… 2-1

Where n is integer

The particle size (D) is measured by Scherer’s 
formula:

=0.9Δ(2).cos () …… 2-2

where Δ (2θ) is the full width at half maximum (in 
radians) of the peak, θ is the Bragg angle. The samples 
structure was analyzed with a Shimadzu 6000 X - ray 
diffractometer (made in JAPAN) using Cu Kα radiation 
(λ=0.15406 nm) in reflection geometry. A proportional 
counter with an operating voltage of 40 KV and a 
current of 30 mA was used. XRD with scanning speed 
of 8 degrees/min over 2θ range 5° - 80° (Shimadzu 
XRD-6000-Japan). The XRD patterns display no 
peaks indicating that the samples structure was in the 
amorphous phase .   

The Field Emission-Scanning Electron 
microscopes (FE- SEM) Measurements      

Scanning Electron Microscope utilizes a highly 
energetic beam of electrons for taking the images 
of sample by scanning it (10).).The topography of 
the prepared powder was studied by Field Emission 
Scanning Electron Microscopes (SEM) type- S-1640 
HITACHI company (Japan) with different magnification 
powers and detectors . It was also used for particle size 
measurements. Prior to the test, the samples should be 
dried and cleaned. The FE-SEM will take 3 to 4 minutes 
to pump down to 10-5 mbar. The extra high tension 
(EHT) (beam voltage) for gas panel is set to the desired 
value, normally starts with 5 KV. The sample’s surface 
covered with a gold coating to facilitate the discharging 
of the surface charge.      

Optical Measurements

UV -Vis Diffuse Reflectance Measurements

The optical properties of semiconductor were 
studied using a Varian Carry 5000 model UV- VIS-
NIR spectrophotometer with an integrating sphere, 
using PTFE as the reference disk. Diffuse reflectance 
spectra were taken in the range of 200-800 nm supplied 
by Shimadzo Corporation (JAPAN) and in air at room 
temperature. The diffuse reflectance of the sample was 
related to the Kubelka- Munk function F(R). Diffuse 
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reflectance data were transformed using Kubelka-Munk 
function by the relation:      

F(R)=(1−R)22R …… 2-3      

Here R is the diffuse reflectance of the sample.   

The Kubelka-Munk theory allows us to calculate the 
energy gap of the thin or powder According to graph of 
F(R) versus energy values. 

Fourier Transform Infrared (FTIR) 
Measurements

Mid-IR spectra, from 4000 to 400 cm-1, were 
obtained for some pure samples and all doped samples 
using FTIR - Spectrometer, supplied by Shimadzu, on 
KBr pellets of the samples.    

Antibacterial activity of ZnONP 

Disc Diffusion Method.

1. Concentrations were taken of each bacterial 
isolates and compared to McFarland solution to get the 
right concentration for each of them. 

2. The appropriate concentration 0.1 ml of each 
bacterial isolates were added to dishes containing Muller 

Hinton agar is spread on the surface of the dish-by 
spreader and left the dishes for an hour.  

3. Wells were made by using cork borer 6 mm 
diameter as it was equal distance between the well and 
the other.    

4- The Nanoparticles were dissolved with distal 
water to get various concentrations ranged from (2.5- 
0.625) μg/ ml.   

5- Nanoparticles inhibition zones were measured by 
a ruler, (11)        

Results and Discussion

Biosynthesis of ZnO NPs by Lactobacillus 
plantarium 

    Lactobacillus plantarum was confirmed The 
formation of nanoparticles by observing change in 
color of solution during synthesis of ZnO nanoparticles 
showin Figure 1 explain the reduction of Zinc Oxide 
into zinc nanoparticles during exposure to the bacterial 
extract is followed by the color change from brown color 
to yellow during 24h also show in figure B increase of 
reduction througt 48h from incubation peroid by the 
color change from brown color to pale yellow (12)   

     
Figure-1 -Color change indicates the formation of ZnO nanoparticles compare with control after 24h .    

The white color deposition at the bottom of flasks figure 2. This result was agree with (13) by using Lactobacillus 
sporogens and also agree with the result obtained by (14) regarding to the outcomes achieved. (15) was showed 
that synthesis of Zinc oxide nanoparticles (ZnO NPs) using culture supernatant of endophytic bacterial isolate 
Sphingobacterium thalpophilum in the process of reduction aqueous zinc oxide being extra-cellular which lead to the 
development of an easy bioprocess for synthesis of ZnO NPs It is clear that , Lactobacillus plantarum acts a crucial 
part in the synthesis of ZnO nanoparticles. 
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Figure 2: Biosynthesis of ZnO NPs from Lactobacillus plantarum

Structural and Morphological Properties of Zn- ONPs biosynthesized by Lactobacillus plantarum   

X-ray diffraction analysis

Figure 3 shows X-ray diffraction (XRD) patterns of the biogenic ZnONPs synthesized using Lactobacillus 
plantarum . XRD analysis reveals that the nanoparticles synthesized were pure and crystalline innature. The peaks at 
2θ = 31.7694, 34.4211, 36.2521, 47.5376 , 56.6016 , 62.8624 , 66.3782 , 67.9610 , 69.0982, 72.5631 , and 76.9671 
wereas signed to the (100), (002), (101), (102), (110), (103), (200), (112),(201), (004), and (202) respection lines 
of spherial ZnO Particles respectively. The average particle size of ZnO was estimated by applying the Scherrer 
equation(17), as shown in equation (3-1) for the peak (101) refl ection at 2θ by using the full width at half maximum 
(FWHM) (17, 18)     

‐= K‐ (‐)………………………3−1 

Bcos‐.       

The calculated average particle diameter is 7 nm. Line broadening of the diffraction peaks is anindication that the 
synthesized materials are in the nanometer range.The synthesis of the nanoparticles obtained is too small; this may 
bedue to the biological synthesis method adopted to prepare the nanoparticles .     

Figure 3: XRD analysis of ZnO nanoparticles synthesis by Lactobacillus plantarum

Field Emission - Scanning Electron Microscopy (FE-SEM) Analysis 

The FE-SEM photographs of the ZnO NP biosynthesis by Lactobacillus plantarum were 
prepared by biological method and Calcinated at 500 Co for one hour was shown in fi gure 4 
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.          Scanning electron microscope was used to decide size, location and shape of the Zinc oxide nanoparticles. 
These images demonstrated that zinc oxide nanoparticles are hexonal in shape and their sizes are about 

(56.14nm, 62.98nm , 64.97nm) indicating the diameters of NPs were accurate and appropriate as ZnONPs. 10 .               

Figure 4: FE-SEM images of biological synthesis ZnO nanoparticles   by Lactobacillus plantarum 

Fourier Transform Infrared (FTIR)

FTIR spectra is used to access the details of functional groups involved in the biosynthesis of ZnONPs . The 
obtained FTIR spectra of ZnO NPs exhibited prominent peaks at 3460 , 1718 , 1627 , 1047 and 584 cm . The broad 
vibrational band observed at 3460 cm is attributed to the symmetric stretching mode of water molecules . the band 
observed at 1718 , 1627 and 1047cm is assigned to the bending vibrational mode of water molecules. Figure 5 reveals 
the peak observed at 584-441 cm corre-sponds to the stretching vibrations of ZnO NPs .  

The well resolved intense and broad transmission band below ~590 cm−1 was attributed to the stretching 
vibration of zinc-oxygen bond (18,19). A slight peak shift observed at metal doping in the present study (between 
584 and 441 cm−1) may be attributed to the change in particle size as a function of metal doping.    

Figure 5 : FTIR spectra of biosynthesis of Zno nanoparticles by Lactobacillus plantarum

UV -Vis Diffuse Reflectance

The samples, separation of biomass eliminated the interference in reading UV/Vis absorbance (420 nm) of 
colloidal ZnO nanoparticles. It was assumed that sample by centrifugation could be useful. However the absorbance 
(420 nm) of colloidal suspension of nanoparticles decreased greatly to near zero, and the color (brown to yellow) 
disappeared. It might be due to the aggregation of nanoparticles or their entrapment in the biomass. Therefore, 
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centrifuging the samples showed negative effects on nanoparticles and should be avoided. their absorbance was read 
at 420 nm, and corrected for the absorbance before the start of the reaction.     

Figure 6 : UV- Vis spectrum of ZnO NPs synthesized by Lactobacillus plantarum.

Antibacterial activity of Zn-ONPs against Pathogenic Bacteria.

The antibacterial activity of biosynthesis ZnONPs examined against four pathogenic bacteria as shown in table 
1.

Table (1): Pathogenic bacterial isolates 

Source ObtainedType of sampleGram stainBacteria Isolated

Kufa university – college of 
science UrineNegativeEscherichia coli

Babylon University – College of 
MedicineBloodpositiveStaphylococcus aureus

Al-Hilla teaching hospitalSwap (sputum)  NegativeKlebsiella Pneumoniae

Hillah public health LabSwap (sputum)negativePseudomonas aeruginosa

The antibacterial activity of ZnO nanoparticles was 
tested by the disc diffusion agar methods table 2 show 
These results indicate that Zinc Oxide nanopaticles had 
antibacterial effects on four pathogenic bacteria include 
( Escherichia .coli , Staphylococcus aureus , Klebsiella 
pneumoniae , pseudomomas aeruginosa ) , the 
antibacterial concentrations were inconsistent. Results of( 
20) . indicated that 0.625 mg/ml zinc oxide nanoparticles 
have low inhibit the growth of all bacteria and 2.5mg/ml 

higher concentrations completely inhibited the growth all 
these bacteria . concentrations may be that the different 
microbes and Zinc Oxide or its nanoparticles were used. 
Also these result showe Pseudomonas aeruginosa have 
inhibition effi cency in 2.5 mg more than other bacteria 
while klebsiella pneumonia have low inhibition zone at 
same concentration Interestingly .   
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Table (2): Shows the diameter of inhibition zone of ZnONPs for some pathogenic bacteria.      

ZnONPs(mm) 
Pseudomonas 

aeruginos
 

ZnONPs(mm) 
Klebsiella 

Pneumonia

ZnONPs(mm)  Staph 
.aureus 

ZnONPs(mm) 
E.coli 

ZnONPs Con.
(mg/ml)

221819202.51

181516181.252

161212140.6253

On the other hand, the ZnO NPs were exhibited 
antibacterial activity against MRSA (21) so, the result 
obtained agree with these findings. The proposed two 
imaginable mechanisms for the antibacterial action of 
zinc oxide nanoparticles to bacteria are first, creation of 
augmented levels of ROS mostly hydroxyl radical and 
singlet oxygen which destruction the bacterial cell wall. 
Second nanoparticles deposition on bacterial surface or 
nanoparticles aggregation either in the periplasm region 
or in the cytoplasm initiating distraction of cellular 
function and membranes disorganization. Also the result 
showed the same result found by (22) which showed 
that ZnO nanoparticles had antibacterial activity against 
bacteria .

Conclusion 

Symbiotic microorganisms can use as safe source of 
nanoparticles. The microbial synthesis of nanoparticles 
is advantageous more other chemical and physical 
methods. Nanoparticles applications in medicine 
and sensors are envisaged .ZnONPS biosynthetic by 
Lactobacillus Plantarum using these it as antibiotics 
give us wonderful results, low complications, very low 
cost and low resistance in comparison with ordinary 
antibiotics. The results represent a great potential benefit 
for a wide numbers of medical applications in the battle 
against antibiotic- resistant bacterial pathogens                 . 
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Abstract 
Serum FGF21 level is strongly associated with the onset of nephropathy in T2D patients and is an independent 
predictor of loss of renal function in these patient.The study aimed to evaluate the role of FGF21 in early 
detection of diabetic nephropathy in type 2 diabetes patents. The study included Eighty-eight(88) samples 
divided in to four groups, three of which included type 2 diabetes patients, according to mircal test (urine 
albumin / creatinine ratio), they were classified as :22normalbuminuria , 22 microalbuminuria, and 22 
macroalbuminuria. The fourth group included 22 apparently healthy subjects with (matched gender and 
age).

The mean ±SD of serum fibroblast growth factor 21 of normoalbuminuria group was (225.00±38.62), 
microalbuminuria group was (267.78±51.08) and macroalbuminuria group was (230.84±50.33) .The 
comparison results indicated significant increase (p˂0.05) of FGF21 in microalbuminuria group in comparison 
to that level in normoalbuminurea and macroalbuminuria groups. Also highly significant increase of FGF21 
was observed in microalbuminuria group in comparison to that level in control group. We conclude that 
FGF21 may be a useful marker for early detection of nephropathy.

Keyword: Fibroblast growth factor 21; diabetic nephropathy; microalbuminuria; glomerular filtration rate; 
Insulin resistant ; Type II diabetes Mellitus. 

Introduction

The most common and serious complication 
of DM is diabetic nephropathy (DN), DN has 
become the leading cause of chronic kidney failure, 
starting with normoalbuminuria, microalbuminuria, 
macroalbuminuria and ultimately leading to end stage 
renal disease (ESRD),longer duration of diabetes is 
more prone to developing nephropathy Elevated blood 
pressure is another important independent risk factor 
for nephropathy 1 Dyslipidemia , Obesity 2 and Both 
oxidative stress 3 and subclinical inflammation appear to 
contribute to the pathogenesis of diabetic nephropathy 4 
Fibroblast growth factor 21 (FGF21) which is a peptide 
hormone that belong to Fibroblast growth factor (FGF 
family) with 210 amino acids (about 21-kD).. It is 
produced preferentially in the liver. 5 and synthesized 
by several organs . There are many sites of FGF21 
synthesis ,white adipose tissue, brown adipose tissue, 

pancreas, skeletal muscle, and cardiac endothelial cells, 
but the liver is the most important one(Davis D, et al 
2017) .FGF21 has been identified as an endocrine and 
metabolic hormone because of its potent effect on lipid 
and glucose metabolism and on insulin sensitivity and 
energy balance 6. It was found in type 2diabetes and 
obese patients, The abnormal rise in circulating FGF21 
levels in T2D patients is considered to be a protective, 
compensatory response  7 . Also it was positively 
associated with obesity, fasting insulin, and triglycerides, 
and negatively with high density lipoprotein (HDL) 8 
.The mechanism of FGF21 resistance in patients with 
metabolic disorders including type 2 diabetes may 
be multifactorial.FGF21 may play an important role 
in the DN development and progression. As a small 
polypeptide, FGF21 is likely filtered and excreted in 
the urine, as an important route of FGF21 clearance 
,as the glomerular filtration rate (GFR) declines,  the 
circulating FGF21 level increases progressively from 

DOI Number: 10.37506/ijfmt.v14i4.12000
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the early to end stages of chronic kidney disease (CKD) 
and is associated with the renal function 9. Its levels 
are also independently associated with urinary albumin 
excretion in Chinese patients with type 2 diabetes with 
macroalbuminuria or microalbuminuria(10)In diabetic 
nephropathy, serum FGF21 levels correlate with the 
severity of albuminuria and faster loss of glomerular 
filtrate rate and can potentially be a biomarker of poor 
prognostic. 11 administration of therapy rFGF21Are 
markedly decreased albuminuria, meningeal cell 
expansion, profibrotic cytokines, and improved kidney 
lipid metabolism and oxidative stress injury 12.

This study aimed to evaluate the role of FGF21 
in early detection of diabetic nephropathy in type 2 
diabetes patients. 

Methods

This case-control study was conducted at national 
diabetes center for treatment and research (Mustansiriyah 
University) .Eighty-eight(88) samples included in this 
study and divided into four groups, three of which 
included type 2 diabetes patients, and they were divided, 
according to mircal test (urine albumin / creatinine ratio), 
into three groups classified as : 22normalbuminuria , 
22 microalbuminuria, and 22 macroalbuminuria. The 
fourth group included 22 apparently healthy subjects 
with (matched gender and age) healthy group in term 
of non-diabetic, Patients with type 1diabets, Gestational 
diabetes, Cardiovascular and other complication, Patients 
with chronic disease , Patients on insulin therapy and 
Multiple myeloma, lymphoma, and leukemia.

Serum Fibroblast growth factor 21 was determined by 
an enzyme immunoassay for quantitative measurement 
in vitro using kit manufactured by Mybiosource 
(ELIZAKit),insulin by Demeditec (ELIZA KIT) renal 
profile and blood sugar and HbA1c were done by Roche/
hitachi cobas c311 device.

Results 

The mean ±SD of serum fibroblast growth factor 
21 of normoalbuminuria group was (225.00±38.62), 
microalbuminuria group was (267.78±51.08) and 
macroalbuminuria group (230.84±50.33) .The 
comparison results indicated significant increase (p˂0.05) 
of FGF21 in microalbuminuria group in comparison to 
that level in normoalbuminurea and macroalbuminuria 
groups. Also highly significant increase of FGF21 was 
observed in microalbuminuria group in comparison to 
that level in control group. The profile of blood sugar for 
studied groups indicated highly significant differences 
(p˂0.01) of FBG, Insulin, HbA1C, HOMA-IR, and 
HOMA-- β were observed between all studied groups 
as shown in table (1). Meanwhile the renal function 
tests for studied groups revealed Highly significant 
differences (p<0.01) of serum urea, creatinine, GFR, 
and Albumine/ Creatinine ration in urine between all 
studied groups as shown in table 1. Also The results of 
lipid profile showed non-significant (p>0.05) differences 
of cholesterol, triglyceride, LDL and VLDL between 
studied groups. While a significant deference of HDL 
was observed .

Table 1. Mean value of FBG, INS, HbA1C, HOMA-IR, HOMA—β, renal function tests and lipid profile in 
the four studied groups.

Parameter
Control group
(n=22)

Type 2 
Diabetes with 
normoalbuminuria 
group
(n=22)

Type 2 
Diabetes with 
Microalbuminuria 
group
(n=22)

Type 2 Diabetes with 
Macroalbuminuria 
group
(n=22)

P

FBG (mg/dl) 89.72±9.49 166.00±73.05 192.80±78.10 213.59±80.7 0.00

INS (U/mL) 13.27±2.83 9.70±3.47 12.55±3.31 16.28±5.98 0.02

HbA1c (%) 5.57±0.36 8.68±1.76 8.79±1.47 9.34±2.00 0.00
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HOMA-IR 53.31±18.87 74.27±27.48 118.57±29.09 187.99±82.1 0.00

HOMA-β (%) 2.69±0.92 1.46±0.34 1.57±0.49 1.62±0.66 0.00

B. urea (mg/dl) 25.11±5.66 26.69±6.91 29.82±9.82 43.10±5.31 0.00

S. creatinine (mg/dl) 0.60±0.11 0.72±0.21 0.87±0.25 1.60±0.39 0.00

GFR(mL/min/1.73 
m2) 123.57±27.1 113.06±33.01 89.17±27.81 47.54±14.14 0.00

A/C Ratio (mg/
mmol) 1.46±0.44 2.05±1.14 10.82±5.49 34.00±9.34 0.00

TC 
(mg/dl)

188.81±35.9 164.13±47.49 153.90±43.19 168.63±36.8 0.06

TG 
(mg/dl)

164.19±53.3 174.56±57.61 164.76±55. 9 175.54±48.1 0.83

HDL-C (mg/dl) 48.87±21.43 34.50±9.53 35.11±10.68 43.31±22.89 0.02

VLDL-C (mg/dl) 32.81±10.04 34.85±12.54 32.99±11.27 35.10±11.43 0.90

LDL-C (mg/dl) 99.42±44.62 93.39±34.01 82.78±23.52 99.86±36.10 0.38

A/C Ratio= Albumine: Creatinine Ratio

As shown in Table 2 , the person correlation analysis of fibroblast growth factor 21 results showed a positive 
correlation with HOMA-β and urea ,while it was observed highly significant (p˂0.01) negative correlation with (A/C 
Ratio) . 

Fibroblast growth factor 21of microalbuminuria group showed a highly significant (p˂0.01) negative correlation 
with creatinine while it showed a highly significant (p˂0.01) positive correlation with (HOMA-IR, urea and GFR).

The results of fibroblast growth factor 21of macroalbuminuria group showed a highly significant (p˂0.01) 
positive correlation with (urea and creatinine, Meanwhile indicate a highly significant (p˂0.01) negative correlation 
with (GFR).

Table 2: The person correlation analysis of FGF-21 with studied variables in the patients groups.

 Variable

Patients groups
Type 2 Diabetes with 
normoalbuminuria 

group

Type 2 Diabetes with 
Microalbuminuria 

group

Type 2 Diabetes with 
Macroalbuminuria group

r P r P r P

Age (years) -0.13 0.53 -0.34 0.13 -0.13 0.53

Cont... Table 1. Mean value of FBG, INS, HbA1C, HOMA-IR, HOMA—β, renal function tests and lipid 
profile in the four studied groups.
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BMI (Kg/m2) 0.21 0.33 0.30 0.17 0.32 0.13

FBG (mg/dl) -0.24 0.26 -0.00 0.97 0.04 0.86

FPI (U/mL) 0.15 0.47 -0.21 0.35 -0.09 0.68

HbA1c (%) -0.40 0.08 0.12 0.60 0.10 0.65

HOMA-IR -0.11 0.63 0.71 0.00 0.05 0.82

HOMA-β (%) 0.46 0.03 0.23 0.31 0.10 0.64

B. urea (mg/dl) 0.22 0.00 0.24 0.00 0.35 0.00

S. creatinine (mg/dl) 0.00 0.58 0.44 0.00 0.27 0.00

GFR (mL/min/1.73 m2) -0.01 0.43 -0.48 0.00 -0.22 0.00

A/C Ratio (mg/mmol) 0.56 0.00 -0.08 0.72 0.10 0.64

TC (mg/dl) -0.03 0.87 -0.07 0.75 0.28 0.19

TG (mg/dl) -0.16 0.44 -0.21 0.35 -0.14 0.51

VLDL-C (mg/dl) -0.04 0.82 0.25 0.26 -0.27 0.21

HDL-C (mg/dl) -0.07 0.74 -0.25 0.28 0.08 0.70

LDL-C (mg/dl) 0.27 0.19 -0.12 0.57 0.10 0.63

Cont... Table 2: The person correlation analysis of FGF-21 with studied variables in the patients groups.

Discussion 

Diabetic nephropathy is a serious kidney-related 
complication of type 2 diabetes. The classification of 
nephropathy is based on albuminuria and eGFR level. 
However new biomarkers in urine or blood that could 
improve diagnostic and prognostic in early or later 
stages of diabetic kidney disease has been established 
during the past decades 13. One of these marker was 
serum FGF21 levels which is used to evaluate among 
different group with T2D patients who were at multiple 
grade of albuminuria according to urinary albumin/
creatinine ratio. According to the present study results 
of the diabetes examination, it was found that the cause 
of diabetes is insulin resistance rather than insulin 
deficiency. The systemic disorder insulin resistance 
affects many organs and insulin-regulated pathways. 
The disorder is characterized by a reduced action 
of insulin despite increased insulin concentrations 
(hyperinsulinaemia).in diabetic kidney disease. High-

glucose concentrations induce specific cellular effects, 
which in the kidney affect many types of cell causing 
abnormalities of the glomerulus and preglomerular 
vessels and increased amounts of proteins, growth 
factors, and advanced glycation end products (AGEs) 
an Albuminuria and proteinuria indicate relevant tissue 
damage in the diabetic kidney .this was agreement with 
mandal , & Hiebert, L study which showed that FBG 
relates significantly to renal function change by measured 
serum creatinine levels or estimated glomerular filtration 
rate ,and FBG can be used as an important marker to 
predict renal function changes in diabetes 14. Also Sheuly 
F,et al reported that the level of glycemic control seems 
to be the strongest factor determining conversion from 
normoalbuminuria to microalbuminuria in patients with 
type 2 diabetes mellitus 15. Meanwile study by Huang,et 
al and Muhammad Bilal Habib1& Noreen Sher Akbar 
reported a significant association between HbA1c levels 
and risks of albuminuria .HbA1c that can be a possible 
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threat of renal failure in patients with type II diabetes 
16,17. In the current study the result of Homeostatic 
model assessment for insulin resistance demonstrated 
a highly significant increase (p˂0.01) in sera of 
Microalbuminuria and Macroalbuminuria in comparison 
to that level of control group which is similar to other 
study were Min-Tser Liao,et al show IR promotes 
kidney disease  and plays important role in declining 
renal function 18 ,also Huang,et al indicated incidence of 
microalbuminuria generally increased with HOMA-IR. 
Moreover (HOMA-IR) and beta cell function (HOMA- 
β) has a relation with incidence of type 2 diabetes and 
diabetic kidney disease 19. Similar finding of Kim GS,et 
al and Wang,et al studies were recorded 20,21. Also 
study of Zhou,et al was agreement with the current 
study which indicated that abnormal pancreatic beta-
cell function plays an important role in the development 
of microalbuminuria 22. Our finding in renal function 
tests for studied groups revealed highly significant 
differences (p<0.01) of serum urea, creatinine, GFR, 
and Albumine/ Creatinine ration in urine were observed 
between all studied groups. which agreement with Yassin 
MM,et al and Campion,et al whos reported that urea, 
creatinine  ,and albumin creatinine ratio (ACR) ,decline 
in GFR were increased in diabetic groups compared to 
non-diabetics, and reaching their maximum increase 
in macroalbuminuria, and a decline in glomerular 
filteration rate increase from to microalbuminuria to 
macroalbuminuria 23,24. Diabetic nephropathy causes 
quantitative as well as compositional abnormalities in 
lipids. The lipid profile show a statistically non-significant 
(p>0.05) differences of cholesterol, triglyceride, LDL 
and VLDL between studied groups. While a significant 
deference of HDL was observed. According to the 
pervious study of Palazhy, S., & Viswanathan, V. which 
indicate that dyslipidemia was highly prevalent among 
diabetic nephropathy patients 25. Meanwhile Aziz KMA. 
indicate a significant association of triglycerides and TG/
HDL ratio with elevated levels of serum creatinine, and 
microalbuminuria. 26, Demihova, et al study indicated 
that the degree of albuminuria was positively correlated 
with (Tg), (TC), (LDL), (VLDL) and inversely with 
HDL 27. Our finding was agreement with previous study 
that  Serum FGF21 levels correlate positively with 
creatinine, blood-urea-nitrogen (BUN) and cystatin C 
and inversely with the GFR and residual renal function 
. Kohara M, et al. who reported that FGF21 levels were 

higher in 200 CKD patients (146 pre-dialysis and 54 
hemodialysis patients) than in 40 controls 28

Conclusion 

In this study there was a positive correlation of 
FGF21 with urea and creatinine diabetic nephropathy 
patient, which may be a useful marker for early detection 
of nephropathy 
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Abstract
The present study investigated the effect of heavy metals (Mercury chloride) on the morphological and 
histological feature of the thyroid gland. Rattus norvegicus male rats were selected for experimental use. 

the rats given doses of Hg salts (3mg/kg, Ip.3times weekly for 4 week)  admin is tration altered 
the body weight, thyroid weight, length and width of thyroid gland. Morphologically, the thyroid gland 
was consisted of two labs of reddish brown in color, the lobes were located on ventral Lateral side of 
trachea connected caudally with isthmus. While the thyroid gland treated rats recorded changes in color 
(pale), swollen and enlarged. histologically, the architectural cellular structure gland of the thyroid gland 
of exposed rats recorded variations in the follicular thyroid, congested blood vessels and depletion of para 
follicular cells in the rats treated to Hg in a comparison to that of the control rats. This signify that animals 
exposed to Hg could at a risk of thyroid gland.

Keywords: thyroid gland, mercury chloride, male rats.

Introduction

The toxicity of Heavy metal is bearing a worldwide 
problem as they intervene in the detoxification pathway 
1. Mercury contamination of the environment continues 
to be of concern and a major source of this contamination 
is from human activities Such as mining which smells 
extensive industrial and agricultural use of fossil fuel 
combustion and other industrial waste which liberation 
mercury into the environment 2 . Mercury has adverse 
effects on systems that differ with doses, duration of 
exposure, length of exposure and type of mercury 3. The 
Mercury toxicity mainly affects the nervous system, but 
depending on the particular form of mercury and the 
degree of exposure, it is also extremely important for the 
kidneys, liver, lungs and thyroids 4,5. the thyroid gland 
is a the only endocrine gland being largest, superficially 
located, It is caudal to the trachea at the level of the first 
or second tracheal ring 6. It take the shape of a butter 
fly and it is composed of two lobes, one on each side of 
the trachea , and connected by a narrow piece of tissue 
called the isthmus 7. Thyroid gland consists of numerous 
follicles of various size which from the Thyroid Gland 
functional and histological structure .It consists of three 
main components; follicular lining,, para follicular cells 

or C cells could be seen through follicular epithelium or 
as group outside of follicles with the luminal colloid, and 
the follicular cells vary in height, depending on the state 
of activity of the follicle . the lining epithelium changes 
from squamous or low cuboidal in the resting state and 
cuboidal or columnar in the active stat 8,9. The thyroid 
follicles produce thyroid hormones (triiodothyronine, 
and tetraiodothyronine, which playing an important 
role for reproduction; differentiation 10. The C cells 
are secreted mainly calcitonin hormone which regulate 
the calcium level in the blood 11. the aims of this study 
investigate the changes of thyroid structure in mercuric 
chloride. 

Materials and Methods

● Mercuric chloride ( ) was obtained from 
Merek India LTD. and dissolved in distilled water and 
administered three times intraperitoneal injection at dose 
of 3 mg / kg body wt. for 4 weeks. In current study, 
it was found that LD50 of Hgcl2 was 40mg/kg body. 
wt. (12). The experimental protocol was approved by 
the College of Veterinary Medicine in Basra University 
/ Animal House. twenty male rats (Rattus norvegicus) 
aged between 8- 10 weeks, weighting between (150_160) 
gm were used in this experimental. they were located in 
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an air – conditioned, stainless steel cage. Animals were 
fed the rat with standard pellets and provided with clean 
water. the animals were separated in to 2 groups (N=10); 
Group(A) has given i.p injection with 1 ml normal saline 
as a control group. Group, (B) given I.P injection of  
( ) (3 mg/kg. wt /3/ week for 4 weeks.  

● Morphological study: when the experimental 
ends, the body weight of male rats were measured 
by digitalis balance. Rat were anaesthetized using 
chloroform in a closed container. The rats were humanly 
sacrificed and an incision was made in Its cervical region, 
the thyroid glands Were dissected. the glands were 
located on the lateral aspect of the trachea. photograph 
of glands was taken before glands were dissected. the 
weight of glands was determined using the digital 
weighing balance while the lengths and widths were 
determined using digital Vernier Calipers. 

Histological study

Tissue samples were fixed in 10% formalin solution 
for 24 hrs. After fixed tissues had been dehydrated 
progressive increased ethanol concentration and 
cleared in xylene, impregnated in liquid paraffin wax 
and embedded in paraffin blocks then cutting by 
rotary microtome, later the section was stained with 
hematoxylin and eosin. the histological section of this 
study was examined by using light microscope type 
(Olympus / japan). 

Statistical Analysis

The data from this analysis were analyzed using the 
ANOVA test in all studies. Both statistical calculations 
were made using the Statistical Program SPSS V.17 
(SPSS Inc). The data was expressed as mean + standard 
(X - +SD) deviation. 

Results

The table (1) showed that a significant decrease 
(p≤0.05) in body weight of the  group compared 

with the control group. The mean weight increased 
(p≤0.05) in the thyroid gland of  group 
compared with the control group. Also, the length and 
width of the gland are significant different in treated 
group Hgcl2 (p≤0.05) as compared with control group 
during experimental periods. Morphological result of 
the thyroid gland of control group showed that was 
consisted of two lobes of Reddish brown in color located 
on ventrolateral side of trachea connected caudally with 
isthmus which were oval in shape with smooth surface 
(Fig 1, a,b) While the thyroid gland in ( ) group 
was pale, swoollen and it include grey area with enlarged 
(Fig 2) 

Histological results.

The histological results of control group were 
showed that a thin capsule of dense irregular connective 
tissue enclosed the thyroid gland, from the capsule thin 
trabeculae contained blood vessels extended into the 
parenchyma of the gland and di

Separated it into small lobules (Fig3). A lobule was 
consisted of an aggregation of a various sizes of thyroid 
follicles were appeared with variable size and shapes 
which lining with epithelial cells ranged from low 
columnar cuboidal to squamous cells another follicles 
layer completely filled with colloid. In addition , showed 
parafollicular cells (C-cells) could be seen concentrated 
in the center of the lobe, as group outside of follicles 
and they are larger than follicular cells and these cells 
formed clumps with rounded nuclei and eosinophilic 
cytoplasm (Fig 4).While the gland in the exposed group 
for  showed multiple histological changes in 
the thyroid gland of rats , which includes disintegration 
and disorg anization of thyroid follicles . some follicles 
occurred with interrupted follicular wall. Congested 
blood vessels and increased with stroma connective 
tissue with infiltration of inflammatory cells. Also seen 
depletion of para follicular cell (fig 5,6). 
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Table (1) Estimations of body weight (g), thyroid gland weight (g), length (Cm) and width (Cm) of thyroid 
gland in experiment al groups. 

Groups Bodyweight(g) Thyroid weight(g) Length (Cm) Width (Cm)

Control
Group 152.22  3.666 1.272  0.046 2.250  0.048

0.640-+0.031

( )
Group

136.4  3.801 1.622  0.033 2.318  0.018 0.818  0.025

(v)      (b)
Figure.1- (a, b) shows the anatomical location of thyroid gland in control rats: a-right lobe 
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b-left lobe, c-isthmus. 

 

Figure.2 show the anatomical location of thyroid gland in treated group with ( )pale with swollen and enlarged. 

 
               Figure.3. histological section of thyroid    Figure.4. Histological section of 

gland in control rats shows. a-capsule,  thyroid gland in control rats shows

b-trabeculae, c-blood vessels, d-lobule  a various size of thyroid follicles,

, H&E stain. 10.    b- lining epithelial, c- colloid, 

    d-parafollicular cell, H&E stain. 40X



Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4     2727

 

Figure.5. thyroid gland section of rat   Figure.6. thyroid gland section of treated with ( ) showing   rat 
treated with ( )showing

a: marked disintegration and some   a: increased amount of collagen interrupted follicular wall,   fibers in 
connective tissue septal b- congested blood vessels,    between the follicles H&E stain.10X    b- degeneration of 
parafollicular, H&E stain. 40X

Discussion

It is obvious from the results that the effect of 
on bady weight loss may be resulting from 

being interrupted of mercury in the absorption and 
metabolism of feed nutrients essential for heath 13 heavy 
metal is capable of damaging the organism in many 
ways because of high affinity to various tissues and its 
tendency to accumulates 14 the result of the present study 
shows the effect of mercury on the weight of gland was 
increasing in the weigh, length and wild comparison with 
control group (table- 1), these results agree with many 
other previous studies 15 .In the current work , alteration 
morphological of thyroid gland in the treated group 
were further certain by the histological examination 
of the thyroid tissues which showed Obviously light 
microscopic , this histological altered of thyroid gland 
would be illustrated by deficiency of stimulatory effects 
of thyroid stimulating hormone (TSH), when mercury 
interacts in synthesis and or secretion of TSH by the 
pituitary gland or TRH by the hypo thalamus gland, 
thyroid Producing hormone (TRH) is accountable 
for regulation the secretion of TSH from the pituitary 
gland , this result agreed with result that was obtained 
previously 16-18 In conclusion thy thyroid gland is 
responsive to  exposure. This periphrasis 
induced morphological and histological changes. 
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Abstract
Identify the effect of using the aid in developing the perception of the motor sense and the skill of preparing 
in volleyball. As for the research assumptions, the exercises (visual-skill) using auxiliary means affected the 
development of sensory-motor perception and the exercises (visual-skill) with the auxiliary means affected 
the development of the most important basic skills in volleyball. As for the practical part, the researcher used 
the experimental method to suit the research problem, and the research sample was female students of the 
College of Physical Education and Sports Sciences / College of Education for Girls / University of Kufa in 
Volleyball and their number (24) players for the year 2019-2020 AD and they were randomly selected, and 
three students were excluded In order to conduct the exploratory experiments, homogeneity and parity were 
conducted for them, and then the researcher distributed forms for the perception of movement and the skill 
of preparing for volleyball and the suitability for conducting the research and presented it to the volleyball 
experts and then conducting the pre-tests and after applying visual skills exercises to the research sample 
within the main section of the training curriculum for a period of (6) 3 weeks, three units per week, to be 
(18) training units, then the researcher conducted the post-tests under the same conditions in which the pre-
tests were conducted, in addition to using the appropriate statistical means to classify the data obtained. The 
researcher presented the results, analyzed and discussed them after being statistically processed, and then 
presented the data in tables and graphs, as the results showed statistically significant differences between 
the pre and post-test of the research sample and this is what fulfils the research hypothesis. Among the most 
important conclusions: The researched visual skills exercises have a positive effect by using innovative 
methods (educational - training) in developing the perception of a kinesthetic sense of volleyball for the 
research sample.

Key words: visual-skill exercises, motor perception, volleyball 

Introduction

The importance of this study emerges through the 
exercises used and exciting for sensory-kinesthetic 
perception by using the manufactured and varied method 
to develop sensory perception and preparation skill with 
volleyball with the ball. The research problem was: so 
that the learning process takes place on a sound scientific 
basis and through the experience of the field researcher 
in The field of volleyball and being a former player 
and current trainer in the Ministry of Youth and Sports 
decided to use an innovative manufactured method that 
aims to shorten the time and accelerate the process of 
training, excitement and excitement in developing the 
skill of numbers and their optimal performance, and due 

to the weakness of female students in this skill and the 
lack of use of assistive devices,(1) specially manufactured 
To restrict and narrow the training process, hence the 
problem of researching the preparation of exercises 
that contain visual-skill stimuli using an innovative aid 
in the development of sensory-kinesthetic volleyball. 
The objectives of the research were: to manufacture an 
educational aid to develop sensory-motor perception 
and preparation skill in volleyball, to prepare (visual-
skill) exercises to develop sensory-motor perception 
and to develop volleyball preparation skills. As for the 
research hypotheses: Exercises (visual-skill) with the aid 
affected the development of sensory-motor perception. 
And exercises (visual-skill) with the aid affect 
developing volleyball preparation skills. The scientific 
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part includes the research method: The nature of the 
problem determines the method used, so the researcher 
used the experimental method by designing (the two 
equivalent groups) with pre and post-tests, which is 
“the closest and most sincere to solve many scientific 
problems practically and theoretically, and the research 
community and its sample were defined: The research 
community represented by the female students of the 
Department of Physical Education and Sports Sciences 
in the College of Education for Girls / University of Kufa 
/ The female students of the college’s selection for the 
academic year 2019-2020 AD were selected by a simple 
random method, as the research sample included 24 
female students, including the experimental group (12) 
female students and the control group (12) Student.(2)

Tests used in research:

First: The educational method for developing 
skilful visual perception:

A half-hexagonal shape was made of compressed 
panels with an appropriate rebound to the ball, similar 
to a wall. This half-hexagonal shape has obtuse angles 
measuring about (120) º, and these wooden panels have 
dimensions (1.5 meters x 1.5 meters) the size of the 
front facing plate For the student, as for the sides, the 
size of the wooden panels is (1 x 1.5 meters), and these 
wooden panels are supported from the back with an iron 
support and the wooden panels are fixed on it and also 
connected with a movable base with wheels that can be 
closed and moved, and the height of the wooden panels 
from the ground is 1 meter in addition To that, each 
plate contains light and each plate has a specific light 
that differs from the light of the other panel, so when the 
student begins to scroll, whether it is from the bottom or 
top with different sides, we turn on the electrical circuit, 
which is an electrical circuit connected to an operating 
switch via the Remont, and any of the lights are in a 
random manner and the time in which the light remains 
on can be controlled and the time can be reduced and 
it can be increased according to the performance of 
the skill student. It is considered as the development 
of your visual management and focus on the direction 
of performance, whether it is in front of me or to one 
side and also as a feed A complimentary review of skill 
performance, and this method works to develop skills 
and visual performance simultaneously. (3)

Second: Tests for sensory-motor perception:

1- The feeling of jumping distance:

One of the most famous examples of these tests 
is the Scott test, as it aims to measure the ability to 
sense the distance of the jump forward, as the player’s 
achievement of the required distance indicates the sense 
of movement and this test is performed without using the 
sense of sight.

This test is valid for both sexes from the age of ten 
years until the end of university education.

Tools: eye patch, chalk, tape measure.

Performance specifications: Draw two parallel 
lines on the ground so that the distance between them 
is (58.8 cm) and the tester stands on the starting line, 
looks at the distance between the two lines for a period 
of (5 seconds), then blindfolds his eyes, and jumps from 
the starting line to the front so that his heels touch the 
ground at the finish line.

Conditions: The distance between the finish line and 
the end of the player’s hurdles is recorded as errors of 
judgment, which indicate a lack of perceptual ability of 
distance. Two attempts are given to the tester, and the 
total score of the test player is the average of the two 
attempts. (4)

2- The feel of throwing the ball :

Two lines are drawn with a distance of 127 cm 
between them. The player stands before the starting 
line and throws the ball blindfolded after giving him 
(5) seconds to estimate the distance between him and 
the finish line (the one to be thrown at). The distance 
is recorded negatively or positively (before or after the 
line).

Third: Test the accuracy of the performance of the 
preparation skill in volleyball

The objective of the test: to measure the accuracy of 
the preparation skill.

Used tools

Basketball pillar, (5) legal volleyballs, a pre-
prepared accuracy evaluation form.
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Method of performance

The test student stands facing the basket at the free-
throw line on the circular line, raises the ball to the top, 
then passes it to the basket, trying to pass it inside the 
basket, as shown in Figure (7), each student is given (5) 
attempts.

Scoring - the ball away from the basket is zero.

- The ball away from the basketball ring is (2) points.

- Touching the ball to the ring without hitting (3) 
points.

- Passing the ball inside the ring (5) points.

* The maximum score for the test is (25). (5)

Pre-test:

The pre-test for the research sample was conducted 
on Tuesday (12/2/2020) at exactly ten o’clock in the 
morning. All variables were adjusted in terms of time, 
tools and devices, as well as the auxiliary work team, 
to be applied when conducting the (post-test), that is, 
after implementing the training curriculum. Conducting 
the tests on the playground of the College of Physical 
Education and Sports Sciences / College of Education for 
Girls / University of Kufa, as it is suitable for conducting 
the tests.

Application of the training program:

After completing the application of the pre-tests, the 
researcher applied the training curriculum on Sunday 
19/2/2020 AD with (3) training educational units per 
week, and the last educational unit was completed on 
Sunday 7/4/2020.

Post-test

After completing the implementation of the 
educational training curriculum, the post-test was 
conducted for the research sample on Tuesday 10/4/2020 
AD at exactly ten in the morning, taking into account the 
temporal and spatial conditions and means of the post-
test, with the help of the auxiliary work team.

As for the main section of the training program, it 
reached (1260) minutes, at a rate of (77.77%), which 
includes (the theoretical part and the practical part), 
while the total time of the final section of the educational 
unit was (360) minutes, at a rate of (11.11%) of the total 
time of the program.

Statistical means

The researcher used the Statistical Package for 
Social Sciences (SPSS) 

Sample homogeneity:

After the sample was divided into two groups in a 
random way, and to avoid influences that may affect the 
research results of the individual differences that exist 
among the students, and to reach a single and equal 
level for the sample, some variables that represent the 
specification of the sample were determined to ensure 
their consistency in those variables that are influential. 
In the experiment, which must be controlled, and this 
is why a statistical treatment was carried out using the 
torsion coefficient, and tables (1) show this, noting that 
the torsion coefficient in these variables is limited to 
(± 1) and therefore the sample is normally distributed 
as “whenever the values   of the torsion coefficient are 
confined between (± 1) the sample was homogeneous. 

Table (1) shows the variables, the mean values, the standard deviation, the model, and the value of the 
torsion coefficient for the control and experimental groups

Groups variables mean Vein Std. 
deviation skewness

Experimental and 
control

1 Age / year 20,645 20 1,853 0,357

2  Length / cm 160,375 160 5,274 0,063

3  Weight / kg 61,783 56 8,984 0,624
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Equivalence of the two research groups:

The researcher should form equal groups at least 
about the variables that are related to the research, and 
for the researcher to refer the difference between the 
results of the research, if any, to the independent factors, 
the researcher resorted to checking the equivalence 

of the research groups, as it checks the equivalence 
between the two research groups using a test (C) And 
for the following variables: (perception, the kinesthetic, 
skill of numbers), and to verify the equivalence of the 
two research groups in the above variables. A (T) test 
was performed and Table (2) shows that. 

Table (2): It shows the equivalence of the control and experimental groups in the tests

Variables Control group Experimental group
Computed T 

value
type 

indication
mean Std. 

deviation mean Std. 
deviation

Preparation 
skill 3,583 0,792 3,916 0,514 1,221

significant

Perception, 
kinesthetic 4,833 6,264 4,666 6,184 0,065

significant

Presenting the results of the pre and post-tests for the tests of the control group for technical performance, 
accuracy, and sense-perception:

Table (3): It shows the arithmetic mean, standard deviations, and the calculated and tabular (T) value 
between the pre and post-tests of the control group

Variables
Pre-test Post-test

Computed T 
value

type 
indication

mean Std. 
deviation mean Std. 

deviation
The skill of 

preparing from 
the top

3,58 0,79 5,83 0,83 9
significant

Perception, 
kinesthetic 4,83 6,26 3,66 4,51 2,12

significant

Table)4): It shows the arithmetic mean, standard deviations, and two (T) values   calculated and tabular 
between the pre and post-tests of the experimental group tests.

the test
Variables

Pre-test Post-test
Computed T 

value type indication

mean Std. deviation mean Std. deviation

The skill of preparing 
from the top 3.91 0,51 6,83 0,71 12.74

significant

Perception, kinesthetic  4.66 6,18 0.66 1.66 2.42
significant
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Table (5): It shows the arithmetic mean, standard deviations, and the two calculated and tabular (T) values   
between the control and experimental groups for the post-post tests.

Variables
Control group Experimental group

Computed 
T value

type 
indication

mean Std. 
deviation mean Std. 

deviation

The skill of 
preparing from the 

top
5,83 0,83 6,83 0,71 3,14

significant

Perception, 
kinesthetic 3.66 , 4.51 0.66 1.66

2.15 significant

Discuss the Results

Table (3, 4, 5) shows that there are significant 
differences between the pre and post-tests in technical 
performance, accuracy, sensory-motor perception, 
and preparation skill from above {and in favour of the 
post-tests of the experimental group. (6) This fulfils the 
research hypotheses and the researcher attributes these 
differences to the visual skills exercises used by the 
researcher from Through the innovative aid to focus 
exercises on the sense of sight and skill, as it is one of the 
important senses in the process of learning and training, 
as Mahmoud Abdel Mohsen believes that “vision is a 
basis for raising the energy of sports players, and its role 
is no less than the role of muscles, bones, respiratory 
system ... etc. The sense of sight has an important role 
in education and training, by presenting models to 
the learner and trainee so that he has a picture of the 
movement and tries to reach it. (7)

As for the results of the control group, significant 
differences appeared in favour of the post-tests, and 
these differences as a result of repetitions and practice 
led to a relative improvement in performance and 
accuracy, but with much lesser proportions than the 
experimental group, and the fact that the subject teacher 
used the traditional curriculum led to these significant 
differences for the control group.

The researcher also believes that the visual skills 
exercises used helped in developing the students’ 
sense-motor perception of the experimental group and 
determining the type of movements required to perform. 

Zaki Muhammad Hassan agrees in this, as he believes 
that “the sense of sight has an important role in the 
process of skill performance. Through it, the player can 
know his position about the opponent. And determining 
the type of moves that he can perform, and the player 
perceives through this sense the movements of the 
opposing team and thus can take the appropriate position, 
and that these visual skills exercises have a direct effect 
on the development of the field of technical performance 
and accuracy as well as the perception of movement in 
addition to increasing the ability of students to interpret 
information And (Iván González) emphasizes, “The 
player’s possession of a wide field of vision is more 
able to interpret and perceive information and give the 
required movement response with high accuracy and 
quality.” (8)

The state of suspense, excitement, and regular 
training are among the basic factors that enable the 
sample to excel and excel, and the high level of their 
skill achievement and sense of kinesthetic perception, 
which leads to the implementation of the motor duty 
with high accuracy and efficiency. (9)

Conclusion

The results showed that there are statistically 
significant differences between the pre and post-test of 
the research sample, and this is what fulfils the research 
hypotheses. Among the most important conclusions: The 
researched visual skill exercises have a positive effect 
by using innovative methods (educational - training) 
in developing the perception of a kinesthetic sense of 
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volleyball for the research sample. 
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Abstract
The importance of research has emerged in the number of exercises that help in the development of special 
physical fitness to identify the capabilities of the physical athletes and to improve each of these physical 
characteristics, which are considered the basis for preparing the players to implement the skill and planning 
duty and achieve victory in the match, and the motivation to work and continue, especially in light of these 
conditions that all athletes live. That is, the Corona pandemic and quarantine procedures, in addition to that 
these exercises, depend on the combination of strength and speed, which is in line with the requirements of 
modern play. The researcher came up with several conclusions, the most important of which were: That the 
use of the proposed approach has a clear effect on improving some elements of physical characteristics in 
the experimental group in a standard period. Training exercises for simple aids have a great impact on some 
of the physical characteristics of futsal football players, with less time and effort.

Keywords: Improve, physical fitness, elements, futsal players

Introduction

The importance of the research lies in the number 
of exercises that help in developing the special physical 
fitness to identify the capabilities of the physical athletes 
and to improve each of these physical characteristics, 
which are considered as the basis for preparing the 
players to implement the skill and planning duty and to 
achieve victory in the match, and the motivation to work 
and continue, especially in light of these conditions that 
all athletes live (1). That is, the Corona pandemic and 
quarantine procedures, in addition to that these exercises 
depend on the combination of strength and speed, which 
is in line with the requirements of modern play, and 
the problem was focused by informing the researchers 
about the performance of the futsal players for the 
women’s clubs in general and the Al-Fatah Women’s 
Club in Najaf, especially because it was preceded by 
And if the University of Kufa team was represented in 
this game, they found that there is a general weakness 

in the physical fitness elements of the futsal players, 
especially some types of strength, (2) speed and speed 
of movement response in addition to agility, flexibility 
and balance and this is what affects the result of skill 
and planning performance, and because of the Corona 
pandemic and all patrols have stopped International and 
local clubs, training units for all clubs, and the principle 
of social distancing and quarantine measures imposed 
by Global health, which exacerbated this problem, so the 
two researchers designed a special training curriculum 
in developing fitness elements for female futsal players 
using the (ZOOM) program, an electronic platform to 
communicate with the players and apply the training 
curriculum vocabulary individually at home to develop 
and maintain the level of physical fitness For the female 
athletes, the research objectives were to measure some 
of the influencing special physical fitness elements of 
female gymnasts for the girl’s club in the governorate 
of Najaf and to identify them, and to prepare special 
training exercises for a small area not exceeding (6) 

DOI Number: 10.37506/ijfmt.v14i4.12003
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meters, which cannot be applied inside the home hall 
or the garden to develop some elements of fitness The 
special physicality of female futsal players for the 
girls’ club in the province of Najaf, and the use of an 
electronic platform according to the principle of social 
distancing to give physical exercises with simple aids 
that contribute to improving some of the physical fitness 
elements of the female futsal players of the girl club in 
the province of Najaf. (3)

practical part:

The two researchers used the experimental method 
as being the best for female futsal players for the Al-
Fatah club in Najaf Al-Ashraf, who participated in the 
Iraq Championship (2019-2020), which numbered (15) 
players, in addition to (3) players who were chosen 
randomly to conduct the exploratory experiment. Thus, 
the number of players from both groups became The 
experimental and the control (12) players, with (6) 
players for each group, and then the two groups (control 
and experimental) were chosen randomly as well.

Determine the research variables and their tests:

The football game for halls is one of the sports that 
is characterized by many different positions, and this 
requires its practitioners a high level of special physical 
characteristics in defence and attack throughout the 
match, and that the level is determined by “revealing 
the methods and methods that help, clearly, accurately 
and scientifically to know Determining the capabilities 
required in the football game for halls and due to a large 
number of these variables, it has been limited to the 
main axes that can be trained inside homes under home 
quarantine procedures, as well as the principle of social 
distancing. (4)

Exploratory experience:

The exploratory experience is “practical training for 
the researcher to find out the negatives and positives that 
he encounters while conducting the tests to avoid them 
and to give a clear and accurate picture of the vocabulary 
of the tests used to serve the proposed approach. (5)

After determining the research sample and 
determining the physical tests, the researcher conducted 
the first exploratory experiment and on a sample of the 
girl’s club players consisting of (three) players who 

were not from the main research sample, and they were 
chosen randomly and then they were excluded from the 
research sample, and with the help of the assistant work 
team, it was done. Experience (Friday) 5/8/2020)

Main experience: conducting measurements and 
pre-tests:

The measurements and pre-tests for the special 
physical characteristics searched for the individuals of 
the research sample were conducted on Friday 15/5/2020 
AD, and the tests were conducted for the experimental 
group and the control group according to the following 
sequence:

In the beginning, height, weight, age and training 
age were measured, and then the special physical 
characteristics were tested, the (Nelson) test for the 
selective movement response, the vertical jump test of 
stability, the rapid running test (30) meters, the high 
start, the partridge test with both legs, a distance of (10) 
meters, and a jog test (20 meters). × 5) John Powell’s test 
for compatibility and agility. The tests were conducted 
on the stadium of the internal hall of the Al-Fatat Sports 
Club in Najaf, as the tests were conducted and the 
conditions for them, the method of conducting them, and 
the auxiliary work team were confirmed to achieve the 
same conditions as possible when performing the post-
tests. (6)

Dimensional tests for the research sample:

After the vocabulary of the proposed training, the 
curriculum was applied, the post-tests of the research 
sample (experimental and control) were conducted on 
Friday 6/26/2020 on the stadium of the inner hall of the 
Al-Fatat Sports Club in Najaf under conditions similar 
to the method of conducting pre-tests in terms of test 
atmosphere The location of the test, the tools used in the 
test, and the sequence of the tests.

Statistical Means

A statistical analysis program ((spss

View results
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Table (1) shows the significance of the differences between the pre and post-tests of the control group. 
Tests of some elements of fitness for football players in futsal

variables Unit 
Measurement 

Control Group 
Pre-Test

Control Group 
Post Test

T value indication the type 
indicative

mean Std. 
deviation mean Std. 

deviation

Selective kinetic 
response velocity Second 2.003 0.068 1.900 0.023 2.945

0.032 significant

Vertical jump 
explosive force 

of the lower 
extremities

cm 32.03 0.69 35.85 1.40 6.319
0.001 significant

30-meter transition 
speed ran Second 5.83 0.184 5.59 0.082 2.863

0.035 significant

The 10-meter 
partridge for 

the right-hand 
man has the 

characteristic force 
of velocity for the 
lower extremities

Second 3.28 0.084 3.17 0.048 2.427
0.060 insignificant

Particle 10 m for 
the left leg The 
characteristic 

force of speed for 
the lower limbs

Second 3.30 0.069 3.22 0.066 2.485
0.55 insignificant

Run (20m x 5) 
Elongation Speed Second 25.22    0.511 24.78 0.579 1.256

0.265 insignificant

John Powell’s 
Agility and 

Compatibility 
T-test

Second 15.27 0.491 14.71 0.388 2.613
0.048 significant
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Discussion

Through the foregoing presentation of the previous 
table, it becomes clear that there is a development 
in four variables for the control group and the lack of 
development in three other variables. The researcher 
attributes this development to the control group to 
the effect of the regular approach set by the trainer in 
addition to the continuity and regularity of the players in 
the training units, which had a clear role In the evolution 
of these variables.

Where the results presented in Table (1), which 
shows the significance of the differences between the 
pre and post-tests of the control group for the correlated 
samples, showed the presence of significant differences 
of statistical significance in some research variables 
(some elements of physical fitness) and these differences 
came in different ways as follows:

The selective kinematic response velocity test

The results showed that there are significant 
differences of statistical significance and in favour of 
the dimensional tests of the control group in the speed 
of the movement response. The researcher attributes this 
to the development of the players ’commitment to the 
training units prepared by the trainer. The educational 
process inevitably leads to the development of 
achievement or performance, if it is built on a scientific 
basis in organizing the process of education and training, 
programming it, using appropriate and gradual intensity 
and noting individual differences, as well as the use of 
optimal repetitions and interstitial rest periods that affect 
and under the supervision of specialists under good 
educational and training conditions in terms of place, 
time and tools used.

As for the vertical jump test for the explosive force 
of the lower extremities, through what was presented 
in the previous table, it becomes clear that there is an 
evolution in the explosive force, meaning that there are 
significant differences of statistical significance and in 
favour of the post-tests of the control group and the 
researchers attribute the reason for this development to 
the effect of the prepared trainer’s approach In addition 
to the continuity and regularity of the players in the 
active participation in the training unit, as well as the 
repetition of specialized exercises that had a clear role in 

this development, “Physical numbers are very important 
and necessary, especially for women, as it leads to the 
development, refinement and stabilization of the player’s 
motor skills, which lead the individual to achieve higher 
achievement.” Sports achievements “(7).

As for the 30-meter running test of the transitional 
speed, the results showed that there are significant 
differences of statistical significance in favour of the 
post-tests of the control group in the transitional speed. 
Transitional velocity is one of the important components 
of physical fitness, as well as a component of motor 
fitness, as well as being a component of motor ability 
and means “the highest rate of speed that an individual 
can bring out” (8)

As for the test of the 10-meter partridge for the 
right-hand man, the characteristic force of velocity 
for the lower extremities, and the test of the 10-meter 
partridge for the left leg, the distinctive force of velocity 
for the lower limbs, the results showed that there were 
no statistically significant differences between the pre 
and post-tests of the control group, although there is a 
very slight development of time between circles. The 
arithmetic and the inverse relationship of time as an 
indicator of improvement in the achievement of the 
test distance and the researchers attribute the reason 
for the absence of a significant difference between the 
two tests is the difficulty of developing this trait in this 
short period, which is that composite characteristic of 
the characteristic of strength and speed and occupies 
an important place in the process of preparing a soccer 
player for halls because of what this trait possesses. 
From a large degree of muscular strength that is 
characterized by fast performance and its purpose 
is better performance, “which is the ability to show 
strength as quickly as possible” () and the researchers 
see the importance of this characteristic in the process of 
continuous contact with the opposing player and linking 
different skills during the match and accordingly, he 
knew it (Hassanein) And meanings) as “the ability to 
quickly overcome resistance, high muscle tension” (9)

As for the running test (20 meters x 5) elongation of 
velocity, the results showed that there are no significant 
statistically significant differences between the pre and 
post-tests of the control group in velocity elongation 
and the researchers attribute the reason for this to the 
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difficulty of developing this trait in exercises with very 
small distances unless there are Accurate calculations in 
the development of such exercises that are compatible 
with these distances, where the researchers believe that 
velocity elongation means maintaining the speed for 
the longest period, meaning that it “means the player’s 
ability to maintain his speed for the longest possible 
period” () and velocity prolongation means “the ability 
to resist fatigue when performing Loads with a starting 
speed less than the maximum to the maximum, as during 
the performance of these loads the energy gain from the 
anaerobic path predominates ()

As for John Powell’s T-test for agility and 
compatibility, where the results showed that there are 
significant differences of statistical significance and in 
favour of the post-tests of the control group. Agility is 
an important physical component and component of 
great importance for a gymnast football player. It has 
links with many physical and orthodontic components 
and characteristics. It contributes greatly to the speed 
of learning and mastery of motor skills and is known 
as “the ability of an individual to change his position 
in the air” (10), as well as “the ability to Mastering 
complex harmonic movements and speed in learning, 
developing and improving motor performance, as well 
as the ability to use skills according to the requirements 
of rapidly changing situations, and the ability to quickly 
reconfigure performance according to this time. (10)

Conclusions

Through the results presented above and the 
researcher’s findings of the discussion of these results, 
the researcher concluded the following conclusions: That 
the use of the proposed approach has a clear effect on 
improving some elements of physical characteristics in 
the experimental group with a standard period. Training 
exercises for simple aids have a great impact on some of 
the physical characteristics of futsal players, with less 
time and effort. 
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Abstract
Background The association between vitamin D deficiency and risk of gestational diabetes mellitus 
(GDM) are proposed by several studies. Gestational diabetes mellitus complicates nearly 1% to 28% of all 
pregnancies and had an adverse effect for both mother and offspring. Vitamin D deficiency is one of the 
modified risk factors that can be corrected in the pre-conceptional period. 

Objectives The current study aims to investigate and compare the serum levels of 25-hydroxyvitamin D3 in 
pregnant women with GDM and non-GDM control subjects.

Methods In a descriptive study plasma 25-hydroxyvitamin D was assessed in a 100 women with GDM and 
it was compared to 162 non-GDM at gestational age above 24 weeks that was conducted in the Maternity 
Teaching Hospital in Sulaimani city from December 2018 to January 2019. The study used face-to-face 
interviews to collect the data through a specific written questionnaire. At the same time serum vitamin D 
state was examined using the Roche Elecsys vitamin D3 assay. 

Results There were no statistical significant differences found between two groups of GDM and non-
GDM. The result of the study showed that the prevalence of vitamin D deficiency higher in the GDM group 
(77.0%) compares to non-GDM group (68.5%). The study found that socioeconomic state (p-value=0.069), 
body mass index(p-value=0.038), education (p-value=0.000), residency (p-value=0.000), age at marriage 
(p-value=0.023), gravida (p-value=0.014), and para (p-value=0.001), was significantly different between 
two groups of GDM and non-GDM.

Conclusion Overall, results imply that the vitamin D deficiency more prevalent among GDM group compare 
to non-GDM group, but the differences was not statically significant.

Key words: Serum, Vitamin D, Gestational Diabetes Mellitus

Introduction 

Several metabolic changes occur during pregnancy 
to allow optimum glucose transport from the mother to 
the fetus via the placenta. This change in the metabolism 
during pregnancy is not harmful, but when the 
environmental risk factors impose effect to this change, 
causing some abnormality such as GDM. Moreover, in 
the third trimester of pregnancy as a result of pregnancy 
hormone especially human placental lactogen, insulin 
resistance may develop 1. Gestational diabetes mellitus 
(GDM) defined as carbohydrate intolerance with variable 
severity with onset or first diagnosis during pregnancy, 

which applies regardless using insulin for the treatment 
or hyperglycemia remains after pregnancy 2. GDM can 
have adverse effect for both the mother and the offspring 
(3). Most common complications associated with GDM 
for the mother are: high risk of pre-eclampsia, cesarean 
section, postpartum hemorrhage (PPH), polyhydramnios 
and increased risk of type two diabetes mellitus (T2DM) 
later on, the studies also showed that GDM increased 
the risk of metabolic syndrome 4. In terms of offspring 
morbidity, GDM increase the risk of premature delivery, 
large for gestational age (LGA), hypoglycemia, 
hypocalcemia, hypomagnesemia, polycythemia and 
respiratory distress syndrome (5). Estimating the 
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prevalence of GDM remains matter because of the 
differences in the diagnosis criteria. The worldwide 
incidence of GDM estimated at between 3 and 5%, 
and reached 14% in the united state. The prevalence 
of GDM predicted to elevate because of the increase in 
the prevalence of associated risk factors 6. Several risk 
factors associated with GDM have been defined such 
as; advance age ³ 35 years, family history of T2DM, 
hypertension, history of GDM and body mass index 
(BMI) more than 30 kg/m2 7.

Many studies carried out concerning if there any 
relationship between GDM and vitamin D deficiency 
4,5,9. 

Vitamin D is one of the fat-soluble vitamins, 
which play an important role in calcium regulation to 
maintain good health state. There are two sources of 
vitamin D; vitamin D2 (ergocalciferol) that comes from 
dietary sources such as fatty fish, cod-liver oil and egg 
yolk and vitamin D3 (cholecalciferol) that produced in 
human skin via exposure of skin to ultra violet B (UVB). 
The conversion of pre-vitamin D3 to its active form 
1,25-dihydroxy vitamin D takes place in the skin, kidney 
and liver by the activity of enzymes 10. 

The studies proposed that vitamin D deficiency 
might play a role in pathology of a numbers of diseases 
other than skeletal problem such as diabetes mellitus, 
cancers and multiple sclerosis 11. 

Pregnant women are more at the risk of vitamin 
D deficiency and the evidence showed that vitamin D 
deficiency during pregnancy may affect pregnancy and 
pregnancy outcome such as; increased risk of GDM, pre-
eclampsia, pre-term birth and post partum depression 12. 

The results of the studies concerning the effect of 
vitamin D deficiency in development of GDM are not 
consensus. The relationship between vitamin D level 
and GDM in the literature is not completely clear. In the 
study, which carried out by Farrant et al, the association 
between vitamin D state and risk of GDM studied 13. 
They reported that 66% of the pregnant women had 
hypovitaminosis D, and despite many women being 
prescribed vitamin D and calcium in early pregnancy, 
but there were not differences in the incidence of GDM 
between both groups of GDM and non-GDM. 

In the matched case-control study of 54 women 
with GDM and 39 women with IGT compared with 
111 women in control group without GDM. Serum 
vitamin D concentration among GDM group at weeks 
of 24-28 was significantly lower compare to control 
group. They reported in the GDM group 83% were had 
hypovitaminosis D, while in non-GDM group 71% were 
deficient in vitamin D (14). 

The current study looked at the serum vitamin 
D concentration in pregnant women with GDM and 
compares it to the control group of pregnant women 
without GDM, to find if there any association between 
vitamin D deficiency and risk of GDM in Sulaimani city. 

Methods

Study area: 

A descriptive analytic study was study was carried 
out at Gestational Diabetes Center, Maternity Teaching 
Hospital in Sulaimani city.

Study population

262 pregnant women who are beyond their 24 
weeks of gestation and belong to different age groups. 
The study was conducted between the December 2018 to 
January 2019. Inclusion criteria for selection of pregnant 
women were to be with gestational age more than 24 
weeks. The study excludes pregnant women with pre-
pregnancy BMI more than 35 and pregnant age more 
than 40 years old. In the group of GDM, 100 g oral 
glucose tolerance test (OGTT) was performed to confirm 
gestational diabetes. Finally, the total of 262 pregnant 
women recruited in the study. The Ethical Committee of 
the university of Sulaimani approved this study. 

Data collection 

Data collection was performed by direct interviews 
with the study participants. For this, a questionnaire 
was constructed which surveyed the socio-demographic 
characteristics and previous obstetric history.

The blood sample was drowned from the 
participants on the day of the interview and centrifuged 
at 5000 r/m for 5 minutes, followed by separation of the 
serum that stored at -80°C in freeze until they defrosted 
for measurement of serum 25 dehydroxyvitamin D. In 
this study vitamin D level categorized into three groups 
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of sufficiency (more than 30ng/mL), insufficiency 
(between 20ng/mL and 30 ng/mL) and deficiency (less 
than 20ng/mL). 

The validity ascertained through a pane; group of 12 
experts and reliability calculated by using the correlation 
coefficient that was 1=0.884 (statistically adequate). A 
pilot study applies to groups of 20 pregnant women 
visiting maternity teaching hospital. 

Statistical analysis: the data were analyzed 
using SPSS version 23.0 software program with the 
significance level set at (0.05). 

Results 

In total, 262 pregnant women participated in the 
current study. In the table one socio-demographic 
variables of both groups presented. The majority of the 
sample in the GDM group were aged at 30 to 39 years 
old which were 54% of the total samples, and 41 % 
of the were aged between 20-29 years old. The mean 
and standard deviation of the age in the GDM group 
was 30.10, 4.94 respectively. On the other hand, in 
the non- GDM group the age range of 20-29 years old 
was the majority of the age group with 54.3% of total 
participants and 44.9% of participants were in the age 
of 30-39 years old. Mean and standard deviation of age 
in the non-GDM group were (28.33, 5.03) respectively. 

Regarding the blood group in both groups of GDM 
and non-GDM the majority of the samples have an O+ 

blood group with 39.0% in GDM group and 38.9% in the 
non-GDM group. 26.0% and 25.3% of the participants 
had A+ Blood group in GDM and non-GDM group 
respectively. 

As it is shown in the table one, the majority of the 
samples (68.0%) in the GDM group were in the middle 
class by socioeconomic class, whereas, this range was 
80.2% in the non-GDM group. 8.0% of the GDM group 
and 6.2% of the non-GDM group were in the higher 
socioeconomic class. There was a statistically significant 
socioeconomic difference between two groups of GDM 
and non-GDM at a p value of 0.069. 

According to the body mass index tool for estimating 
ideal body weight, the majority of respondents in the 
GDM group (47.0%), were overweight and only 34.0% 
of them were having normal weight. Moreover, the 
mean and standard deviation of the body mass index 
equals (26.80, 4.62) respectively. Also in non-GDM 
group majority (43.2%) of the total respondents were 
overweight and just 26.5% of them had normal weight. 
There was a statistical significant difference in BMI of 
groups in p value of 0.038. 

Regarding employment variable, 75.0% of GDM 
samples and 79.6% of non-GDM was non-employed. 

The majority of the participants in the GDM (36.0%) 
and in non-GDM (53.1%) group had a secondary school 
graduate. 32.0% of GDM and 27.2% of non- GDM 
had higher education. 5.0% were illiterate in GDM 
group and 0.6% in non-GDM group were illiterate or 
other education. The p value showed that education was 
significantly different between GDM and non-GDM 
group (Table 1). 

The majority of the participants in both groups were 
living in the urban places that were 63% in the GDM 
and 95.7%in the non-GDM group, this difference was 
significant at p-value 0.000. 

Table (1): socio-demographic characteristics of pregnant women with and without GDM

Variables Items 
GDM (n=100)

PERCENT
Non-GDM (n=162)

PERCENT
Total P value 

Age classes

Age Class
Less than 20 years

 3 (3%) 6 (3.70) 9

0.139

20- 29 years 41(41%) 88(54.3%) 129

30- 39 years 54(54) 67(44.9) 121

40 years and more 2(2%) 1(0.61%) 3

Mean ± S.D 30.10 ± 4.95 28.33±5.03
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Blood group 

Blood group
A+ 26(26%) 41(25.3%) 67

0.990

B+ 19(19%) 31(19.1%) 50

AB+ 8 (8%) 13(8.0%) 21

O+ 39(39%) 63(38.9%) 102

A- 3(3%) 4(2.5%) 7

B- 2(2%) 2(1.2%) 4

AB- 0 (0%) 0(0.0%) 0

O- 3 (3%) 8(4.9%) 11

Socioeconomic 
status

 Low class  24 (24%)  22(13.6%) 46

0.069Middle class 68 (68%) 130(80.2%) 198

High class 8 (8%) 10(6.2%) 18

Body mass index

Underweight 1 (1%) 11(6.8%) 12

0.038

Normal 34 (34%) 43(26.5%) 77

Overweight 47 (47%) 70(43.2%) 117

Obese 11 (11%) 32(19.8%) 43
Morbid obese 

7 (7%) 6(3.7%)
13

Mean ± S.D 26.80 ± 4.62 26.59 ± 4.72

Education

Illiterate 5 (5%) 1(0.6%) 6

0.000

Read and write 8 (8%) 4(2.5%) 12

Primary school 
graduate 18 (18%) 26(16.0%) 44

Secondary school 
graduate 36 (36%) 86(53.1%) 122

Higher education 32 (32%) 44(27.2%) 76

Others 1 (1%) 1(0.6%) 2

Residency
Urban 63 (63%) 155(95.7%)

218

0.000Suburban 33 (33%) 5(3.1%) 38

Rural 4 (4%) 2(1.2%) 6
Occupation

Employee
25 (25%) 33(20.4%)

58
0.381

Non-Employee 75 (75%) 129(79.6%) 204

Table one compares the association between socio-demographic characteristics of both group and significance 
of the association. The p value was significant at p value less than 0.05. 

Cont... Table (1): socio-demographic characteristics of pregnant women with and without GDM
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The obstetric characteristics of the GDM and non-
GDM group are presented in the table two. The majority 
of the samples in the GDM group had aged at marriage 
between 20 to 29 years, which were 65.0% of the total 
participants. Likewise, in the non-GDM group majority 
of participations were getting married between 20 to 29 
years, which were 74.7% of the total samples. Those 
who got married at age of 30 years and over were merely 
10.0% of the total samples in GDM group and (2.5%) in 
non-GDM group. The differences between two groups 
reported as significant at p value 0.023. 

It is indicated that in GDM group, the majority 
of the participants (54.0%) were in 20 to 29 weeks of 
gestational age with mean and standard deviation of 
(29.47, 4.70) respectively. Similarly, in the non-GDM 
group, 56.2% of the total participation were in 20 to 29 
and 43.8% of them were in 30 to 39 weeks of gestational 

age with the mean and standard deviation of (29.89, 
4.18) respectively. They were significantly different at 
p vale of 0.085.

23.0% of the total samples in the GDM group had 
gravida of one and 77.0% of them had more than one 
pregnancy. Also in non-GDM group, 37.7% of the total 
samples had gravida of one and 62.3% of them more 
than one of gravida. The mean and standard deviation 
were (1.96, 1.06) respectively. 

Regarding the number of delivered babied in GDM 
group, 68.0% of the total participations had a Para one 
or less and 32.0% of them more than one. In non-GDM 
group, 85.2% had Para number equal to one or less and 
14.8% of them had para number more than one (Table 
2). 

Table (2): obstetric characteristic of pregnant women with and without GDM. 

Variables Items GDM (n=100)
PERCENT

Non-GDM (n=162)
PERCENT Total P value 

Age at marriage

Less than 20 
years 25 (25%) 37(22.8%) 62

0.02320- 29 years 65 (65%) 121(74.7%) 186

30 years and 
over 10 (10%) 4(2.5%) 14

Gestational age

Less than 20 
Weeks 3 (3%) 0(0%) 3

0.08520- 29 Week 54 (54%) 91(56.2%) 145

30- 39 Week 43 (43%) 71(43.8%) 114

Gravida 
Equal to one 23 (23%) 61(37.7%) 84

0.014
More than one 77 (77%) 101(62.3%) 178

Para 
One and less 68 (68%) 138(85.2%) 206

0.001
More than one 32 (32%) 24(14.8%) 56

Table two compare the association between obstetric characteristics of the both group and significance of the 
association. The p value was significant at p value less than 0.05. 
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As illustrated in the table 3, 77.0% of the total 
participations had deficient level of vitamin D, 13.0% of 
them had an insufficient level of vitamin D and 10.0% 
of them had sufficient level of vitamin D. Moreover, the 

mean and standard deviation of the vitamin D class is 
(9.12, 4.87) respectively in deficient level; (24.81, 2.86) 
respectively in insufficient level and (47.05, 18.65) 
respectively in sufficient level (Table 3). 

Table (3): Vitamin D state of GDM group 

Vitamin D class Frequency % Mean S. D

Deficient 77 77.0 9.12 4.87

Insufficient 13 13.0 24.81 2.86

Sufficient 10 10.0 47.05 18.65

Total 100 100.0 -

Table three shows the serum 25(OH) levels data expressed as frequency, percent (%) and mean. Vitamin D < 
20 ng/ml considered deficient, between20 ng/ml and 30 ng/ml considered insufficient and optimum levels above 30 
Differences were considered statistically significant at p <0.05. 

In the non-GDM group, 68.5% of the total participations were on the deficient level of vitamin D, 20.4% of 
them were in insufficient level of vitamin D and 11.1% of them were had sufficient level of vitamin D. Moreover, 
the mean and standard deviation of the vitamin D class is (10.50, 4.93) respectively in deficient level; (24.42, 2.78) 
respectively in insufficient level and (48.98, 21.38) respectively in group of sufficient level (Table 4). 

Table (4): Vitamin D state of non-GDM group

Vitamin D class Frequency % Mean S. D

Deficient 111 68.5 10.50 4.93

Insufficient 33 20.4 24.42 2.78

Sufficient 18 11.1 48.98 21.38

Total 162 100.0 -

Table four shows the serum 25(OH) levels data expressed as frequency, percent (%) and mean. Vitamin D < 
20 ng/ml considered deficient, between20 ng/ml and 30 ng/ml considered insufficient and optimum levels above 30 
Differences were considered statistically significant at p <0.05. 

There were no statistical significant differences found between vitamin D state of two groups of GDM and non-
GDM (Table 5). 

Table (5): Comparism between Vitamin D state of GDM group and non-GDM group

Vitamin D status
GDM (n=100)
Frequency (%)

Non-GDM (n=162)
Frequency (%) 

P-value

Deficiency 77.0 (77.0%) 111(68.5%)

0.263Insufficiency 13.0(13.0%) 33(20.4%)

Sufficiency 10.0(10.0%) 18(11.1%)
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Table five compares the vitamin D state in a group 
of women with GDM and without GDM. The difference 
is significant when p value less than 0.05. 

Discussion 

The primary focus of this work was to compare 
serum 25(OH)D concentration between women with 
and without GDM. The current study found that 
hypovitaminosis D was more prevalent among GDM 
group compared to non- GDM group, but the difference 
in the serum vitamin D state was not significant. 
Moreover, socioeconomic state, body mass index, 
education, residency, age at marriage, gravida and para 
was significantly different between two groups of GDM 
and non-GDM. 

The similar finding, reported by the study that 
investigate the association between vitamin D state and 
risk of GDM in Sulaimani city 15. They reported that 
the mean of serum 25-hydroxyvitamin D concentration 
was lower in the group of GDM compared to non- GDM 
group with no statistically differences.

Observational study among South Asian population 
found high prevalence of vitamin D deficiency among 
pregnant women (16,9&10). The studies reported the 
several risk factors of GDM such as advanced maternal 
age, high BMI, parity, family history of diabetes and 
previous history of GDM.

In a double- blind, randomized controlled 
trial the effect of low dose and high dose vitamin 
D supplementation on glucose metabolism in 
pregnant women studied. The women with plasma 
25-hydroxyvitamin D less than 32ng/mL and gestational 
age less than 20 are randomized to get a high dose of 
vitamin D (5000 IU/day) (n=89) and recommended 
pregnancy dose of 400 IU per day (90) until end of 
pregnancy. By the end of study twelve women (13%) 
in low dose group and seven women (8%) in high dose 
group develop GDM. Therefore, high dose of vitamin D 
supplementation for 14 weeks does not improve glucose 
level in pregnancy 17.

Among observational studies, several studies 
showed the association between hypovitaminosis D and 
risk of type two diabetes mellitus (T2DM) and GDM. 
The studies suggest that vitamin D deficiency may 

change glucose homeostasis during pregnancy 18

Vitamin D level of pregnant women measured in 
the cohort study before gestational age of 16 weeks. 
Elevation of the vitamin D state of the pregnant women 
results in reduction in incidence of hyperglycemia in 24 
to 28 weeks of gestation 18. 

In the review that concerned the effect of vitamin D 
deficiency in the development of GDM, eligible studies 
collected from the databases and the result reported that 
there is a possibility that vitamin D deficiency increase 
the risk of the gestational diabetes mellitus. Because of 
the differences in the study projects and differences in 
the several aspects of the studies is not logical to make a 
definitive conclusion 19. 

Serum 25-hydroxyvitamin D compared between 
three groups of pregnant women of GDM, non- GDM 
and impaired glucose tolerance test. The study which 
carried out by Soheilykhah et al, select 204 case s 
between 24-28 weeks of pregnancy and excluding cases 
with pre-gestational diabetes, multiple pregnancies, fetal 
abnormalities, chronic diseases, hypertension and history 
of using an anticonvulsive drug. The cases of GDM 
identified as having two abnormal reading of OGTT out 
of four, and cases of impaired glucose tolerance (IGT) 
defined as having just one abnormal OGTT. Vitamin 
D status compared between three groups. The result 
of the study showed that the groups of GDM and IGT 
had a significant lower serum vitamin D level compare 
to normal group. Serum vitamin D level had no any 
correlation with age, BMI and parity 20.

In a double blind, randomized controlled trail, the 
impact of vitamin D supplementation on markers of 
glucose metabolism examined in Asian women with 
the history of GDM and vitamin D deficiency. In the 
study 26 participants received 400 IU of vitamin D and 
other group received placebo. OGTT test of 75g and 
biochemistry profile examined at the baseline and 6 
month after pregnancy. The result of the study showed 
that 4000IU of vitamin D for the six months safely 
return vitamin D level and improved beta-cell function 
and improves metabolic state 21

Ultraviolet B can be considered as the main 
source of vitamin D, however, the studies showed high 
prevalence of vitamin D deficiency among population in 
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the countries with plenty of sunshine 16. There are some 
factors which work as a barrier to get enough vitamin 
D from the sunshine including time of the day, season, 
geographical region, skin pigmentation and sun cream 
22.

In conclusion, the results of the studies are 
inconclusive and have no clear outcome regarding the 
association between vitamin D deficiency and risk of 
GDM. However, because of the high prevalence of 
vitamin D deficiency in the area, randomized control 
trials may give a more reliable and accurate result. 
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Abstract
The interactions betweenpoly(methylmethacrylate)(PMMA),poly(vinylalcohol) (PVA) poly(ethylene 
glycol)(PEG)as industrial biopolymers andchitosan, cellulose, starch as natural biopolymers with iodine(I2)
were investigated using diethyl ether as a solvent. 5% of I2 was added to each polymer and soaked in the 
solvent. The interactions were investigated using concepts of the activation energy(Ea), Decisivefactor (Df) 
and the changing in the glass transition temperature (ΔTg,s). Therefore, the differential scanning calorimeter 
(DSC) was used to monitorthe thermal transitions. The optical microscope(OM) device was used to study 
the surface morphologies.Resultsshowed a clear depression in the glass transition temperatures (Tg

,s) for all 
polymers( as well as new colors appear) except cellulose still unaffected .It appears that cellulose molecules 
coated with a film prevent iodine to diffuse through the network structure of cellulose thus no effected its 
color or its Tg which indicates that molecular structure of cellulose quite different from that of starch and for 
this fact cellulose not soluble by a solvent and undigested in the human body. The depression inTg values 
of polymers indicate that iodine ruptures the engineering bonds of the polymers. The most effected Tg is of 
chitosan (lowered by 40.23˚C, this mean that iodine ruptures both hydrogen bonding through nitrogen and 
oxygen atoms in chitosan molecule.

From Tg values, it seems that iodine can acts as moderate plasticizer, by diffusing through the net of synthetic 
and natural biopolymers ruptures their secondary bonds result in depression of their Tg except in case of 
cellulose.

The order of Tg depression is:

Chitosan (40.23)>PMMA (27.89)>starch (22.29)>PVA (13.89) >PEG (5.78)>cellulose (0)

Which showed no distinguish between natural and synthetic biopolymers.

From Tg values calculation of the energy given by the addition of iodine to the polymers was done and 
shown the following order:

chitosan(27.394)>PMMA(18.442) =starch(18.414)>PVA(9.316 )>PEG(4.315)>cellulose( 0 ) 

Keywords: MolecularInteractions, Activation Energy, Decisive Factor, Secondary Forces, GlassTransition 
Temperature, Dipole Moment. 

Introduction

In the polymer, there are two types of interactions, 
primary bonds in its backbone and secondary forces among 
their chains. Primarybonds includes ionic,covalent, 
coordinate and metallicbond.Secondaryforces are 

generally known as physical bonds, secondary valence, 
intermolecular forces, or van der Waals force.Three 
types of secondary bonds are recognized:dipole forces, 
induction forces and dispersion 1,2

DOI Number: 10.37506/ijfmt.v14i4.12007
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Secondary or physical bonds are weak in comparison 
to the primary or chemical ones and exist between 
virtually all atoms or molecules, but its presence may 
be obscured if any of the three primary bonding types 
is present. Secondary forces are evidenced for the inert 
gases, which have stable electron structures, and, in 
addition, between molecules in molecular structures that 
are covalently bonded 2 The energy of the intermolecular 
attractive forces varies as the inverse sixth power of the 
intermolecular distance (P.E = 1 / r6). As with primary-
bonds, repulsion arises when the atoms approach more 
closely than an equilibrium distance of 3-5 Å.The energy 
of typical secondary forces is8-40 kJ mol-1, divided 
among its three types according to the polarizability 
and dipole moment of the bonding molecules 1 The 
physical properties of polymer molecules are influenced 
not only by their composition, but also by their size and 
by the nature of their primary and secondary forces. 
Secondaryforces are not of great importance in the 
formation of stable chemical compounds. They lead, 
rather, to the aggregation of separate molecules into 
solid and liquid phases. As a result, many physical 
properties such as volatility, viscosity, surface tension, 
frictional properties, miscibility, and solubility are 
determined largely by intermolecular forces. Due to 
the large sizes of polymeric molecules, the secondary 
forces assume much greater roles in influencing physical 
properties than they do in small organic molecules. The 
cohesive energy is the total energy necessary to remove 
a molecule from a liquid or solid to a position far from 
its neighbors 1,3

The activation energy (Ea) can be defined as 
a minimum energy which required for starting the 
chemical reaction 4.

Bond rupture can be explained when stress is 
applied any one of three principle reactions becomes 
possible. The three reaction mechanisms are radical, 
ionic, and ion-radical. The path depends on polymer 
composition, its physical state, and the medium in 
which the mechanochemistry is done. The influence 
of temperature on mechanochemistry is fundamental, 
how-even, and not always direct. The effects can be 
mainly indirect involving a change in (1) the physical 
state of the polymer, (2) the properties (viz. elasticity 
and viscosity), and (3) the mechanism of bond rupture. 
At lower temperatures, thermal motions are reduced, the 

relaxation processes are slower, and chain disentangling 
processes are longer. As a result of these features, the 
extent and reaction rate for mechanochemistry are 
generally higher at lower temperature 5.

Plasticizers are large organic molecular of low 
volatility that are added to plastics compounds to improve 
their flexibility, extensibility, and processability. They 
increase flow and thermoplasticity of plastic materials 
by decreasing viscosity of polymer melts, glass 
transition temperature (Tg), melting temperature (Tm), 
and elasticity modulus of finished products .Plasticizers 
are particularly used for polymers that are in a glassy 
state at room temperature. These rigid polymers become 
flexible by strong interactions between plasticizers 
molecules and chain units, which lower their brittle-
tough transition or brittleness temperature (Tb) (the 
temperature at which a sample breaks when struck) and 
their Tg value, and extend the temperature range for 
their rubbery or viscoelastic [6] state behavior 

Thefollowingprocedure was used to determine the 
energy arises from bond rupture:

Ea =ΔH‡+RT ……………………………… (1)

The activation energy (Ea) is the summation of the 
activation enthalpy (ΔH‡) and the work or the thermal 
energy (RT), as shown in equation (1). 

According to polymer molecular models (the 
activation energy for chain rupture is about 60 kCal/mol 
(251 kJ mol-1) at room temperature, so that the value of 
the decisive factor (Df) for chain rupture as a thermal 
fluctuation process is about 101for one mole [7]. 

‐ E a = Δ H ‡ + R T = R T D f  
………………………………. (2) 

Where: 

R‐the gas constant (0.0083 kJ K-1mol-1) 

T: the absolute temperature (K)

Eaat R.T=251 kJ mol-1

Ea =ΔH‡+RT=251 

Since RT value small at room temperature which is 
equal to 2.47 kJ mol-1 comparing with ΔH‡: 
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‐ΔH‡‐RT → Ea‐
ΔH‡………….................................. (3) 

Ea =ΔH‡=RTDf……………………………….. (4) 

Ea=0.0083 kJ K-1 mol-1‐298.15 K‐Df=251 kJ mol-
1

Df=101.43

The energy of each unit of Df=251/101.43=2.475 kJ 
mol-1 .…..………………… (5) 

Experimental Work:

Materials used: 

In this study, 5w% Iodine (I2) was added to six 
polymers, three of them are synthetic typepoly (methyl 
methacrylate); PMMA, poly (vinyl alcohol); PVA and 
poly (ethylene glycol); PEG, and the other three are 
naturaltype chitosan, cellulose andstarchDiethyl ether 
used as a solvent.

The first three polymers supplied from Yonghui 
chemical Holdings Limited Company, china, while 
chitosan supplied from Shanghai Soyoung Biotech. Inc. 
China.Corn starch which is a white powder, was obtained 
from local markets.”Iodine was purchased from Flucku, 
a Swiss company.

2. Preparation of samples:

Iodine (5wt %) was added and mixed with the 
following polymers: PMMA, PVA, PEG, chitosan, 
cellulose andstarch.This mixture was soaked with 30 ml 
of diethyl ether until evaporated it at room temperature. 
The resultant solid product was grinded by an electric 
grinder to obtain a powder form. The powder was 
examined by differential scanning calorimeter (DSC) 
to determine the glass transition temperature (Tg).
Optical Microscope (OM) was used to studythe surface 
morphology.

Results and Discussion

Fig (1): DSC curve of PMMA                    Fig (2): DSC curve of PVA

Fig (3): DSC curve of PEG                            Fig (4): DSC curve of chitosan
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Fig (5): DSC curve of cellulose                           Fig (6): DSC curve of starch

 
Fig (7): DSC curve of(PMMA /5wt%I2) composite   Fig (8): DSC curve of(PVA/5wt% I2) composite 

 
Fig (9): DSC curve of(PEG /5wt%I2) composite.            Fig (10): DSC curve of (chitosan/5wt%I2) composite 
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Fig (11): DSC curve of(cellulose/5wt%I2) composite, Fig (12): DSC curve of(starch/5wt%I2) composite. 

These figures utilized to determining the glass transition temperatures (Tg) for pure polymers and their composites 
with 5(wt. %) I2.Equations 1-5 (in the theoretical part) were used to calculate Ea and Df,as shown in table 1.Sample 
of calculations is done for pure PMMA andPMMA/5(wt. %) I2 as follow:

For pure poly (methyl methacrylate) (PMMA): 

Tg of pure PMMA=107.41‐ (From fig.1)

Since Ea=R*T*Dfthat means:

251=0.0083‐380.56‐Df

Df=79.46

ΔDf=Dfat R.T−Dfat107.41‐

ΔDf =101.43−79.46= 21.97

Addition Eafrom (25 to107.41‐) =ΔDf‐Each unit of Df

Eafrom (25 to107.41‐) =21.97‐2.475=54.37 kJ mol-1................................ (6) 

Eaat (107.41‐) =251−54.37=196.63 kJ mol-1

ΔT=107.41−25=82.41‐

1‐=Eaat (25 to107.41‐) /ΔT

1‐=54.37 /82.41=0.659 kJ mol-1…………….…...…. (7) 

By addition 5wt% iodine to PMMA: 

The temperature of chain rupture falls to 79.52‐ due to addition 5wt%iodine‐Tg=79.52‐ (From fig.7)

Since Ea=R*T*Df that means:

251=0.0083‐352.67‐Df
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Df=85.753

ΔT=79.52−25=54.52℃

Addition Eafrom (25 to 79.52℃+5%iodine) =54.52℃∗0.659 kJmol-1

Eafrom (25 to 79.52℃+5%iodine) =35.928 kJ mol-1

Given energy from addition 5%iodine= 54.37-35.928=18.442 kJ mol-1 …..(8) 

Eaat (79.52℃) =196.63−18.442= 178.188 kJ mol-1 

For other polymers and their composites, the calculations were repeated and tabulated in table 1.

Table (1): TheEffect of 5wt%iodine on usedpolymers at R.T (25°C) &Ea (251 kJ mol-1) with Df (101.43)

Substance Tg(°C) Df
Eaat Tg

(kJ mol-1)

Addition Ea
(kJ mol-1) 

Given Ea from 
heating and 

addition iodine 
(kJ mol-1)

Pure PMMA 107.41 79.46 196.63 54.37 _
5%I2+PMMA 79.52 85.753 178.188 35.928 18.442

Pure PVA 101.18 80.8 199.95 51.05 _
5%I2+PVA 87.29 83.918 106.79 41.734 9.316
Pure PEG 63.62 89.8 222.2 28.78 _

5%I2+PEG 57.84 91.372 217.88 24.465 4.315
Pure chitosan 92.74 82.8 204.9 46.1 _

5%I2+chitosan 52.51 92.86 177.5 18.706 27.394
Pure cellulose 80.32 85.6 211.83 39.17 _

5%I2+cellulose 80.5 85.519 211.524 38.864 0
Pure starch 93.89 82.56 204.3 46.7 _

5%I2+starch 71.6 87.731 185.886 28.286 18.414

 

The calculations shows that addition of 5wt% I2 causes generally in the Tg values for all polymers except 
cellulose. That means, that I2 acts as plasticizer for all polymers except cellulose. 
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Chitosan StarchCellulose

PMMA PVA  PEG 

This indicate that iodine molecule diffuses through the networkof the polymers except cellulose, thus iodine 
rupture the engineering bonds of the polymers specially their hydrogen bonds.In case of chitosan, iodine attacks its 
hydrogen bonding through nitrogen and oxygen which show the highest depression in its Tg (40.23°C) from (92.74 
to 52.51) °C.While cellulose not affected, it seems that cellulose molecule coated withprotective film comparing 
with starch where its Tg reduced from (93.89 to 71.6) °C.This is due to different structure of cellulose and starch as 
shown in fig.14 (a-b)

Fig.14 (a): structure of starch, (b): structure of cellulose
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Also iodine colored all polymers except cellulose 
this support the above discussion, i.e. cellulose 
coated with impermeablemembrane.That proved the 
differences in the chemical structures between cellulose 
and starch. Cellulose does not dissolve by solvent, while 
starch dissolved, therefore cellulose undigested by the 
human body conditions.PMMA shows relatively highest 
Tg (107.41°C). This is due to the defi nition is basically 
the same as with elastomers, but instead of a chemical 
cross-linking there is a physical cross-linking (as shown 
its structure in fi g.15)

Fig (15): Structure of PMMA

and Tg above 0°C, thus it is highly affected with 
addition of iodine in which the Tg drop to the (79.52°C).
In previous work cellulose shows drop in Tg with 
addition of 3%carotene, which attributed to that carotene 
molecule has 22delocalized  –electrons moving along 
carotene molecule which inter the fi ne fi lm surrounding 
the cellulose molecule.This support the conclusion of the 
present research, that is cellulose molecule surrounding 
by a protective membrane. As the percent increase by 
to 7% show no change in the Tg due to the absence of 
functional groups in carotene and 3% is enough to the

 –electrons to inter the cellulose molecule. For all 
polymers, Tg reduced by the following order: chitosan 
(40.23) > PMMA (27.89) > starch (22.29) > PVA 
(13.89) > PEG (5.78) >cellulose (0) °C

That means, there is no distinction between the 
behavior of natural and synthetic biopolymers. Also, it 
means that Tg depends on the types and number of the 
functional groups available in the polymer structure (as 
shown in fi g.16 

Fig. (16): a: Structure of PVA, b: Structure of PEG

As well as on their molecular weight. When 

comparing the chemical structures of PVA, starch and 
PEG, it seems that the expected destroyed hydrogen 
bonds is higher in PVA than starch and PEG.

In the term of energy calculations, the 5wt% I2
addition gives highest energy to chitosan (27.394(kJ 
mol-1) and gives no energy to cellulose and the overall 
ordering is:

Chitosan (27.394) >PMMA (18.442) =starch 
(18.414) >PVA (9.316)>PEG (4.315) >cellulose (0)

The maximum energy required to transfer polymer 
from its original state at RT to its state at its Tg is for 
PVA (41.734), while the minimum value is for chitosan 
(18.706). This is due to compact structure of PVA 
compared with the chitosan structure.

Fig. (17): Structure of chitosan 

Conclusions

1- Iodine shows the highest depression in the Tg of 
chitosan while not effected cellulose.

2- Iodine act as inorganic plasticizer for all 
polymers except cellulose. 

3- Iodine shows color changewith all polymers 
except cellulose.

4- The deepest color with starch.

5- Optical microscopy shows there is absorption 
of the solvent through the polymers except in case of 
cellulose .This indicates that cellulose molecules behave 
as impermeable membrane.

6- Energy calculationsshows that iodine give 
highest energy to chitosan (highest depression in its Tg) 
and zero energy to cellulose (zero change in Tg)which 
indicates there is two phase with cellulose –iodine 
system. 

7- The order of decreasing Tg of polymers upon 
addition of 5% iodine as follow:chitosan (40.23) > 



Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4     2757

PMMA (27.89) > starch (22.29) >PVA (13.89) > 
PEG(5.78) > cellulose(0)

8-No distinction betweenTg of natural and industrial 
biopolymers.

9-Tg depends on molecular weight of polymers 
and on the type and number of functional groups in the 
polymer. 
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Abstract
Background: The procedure tracheostomy involves making an opening in the airways and introduction 
of tube into tracheal rings in order to bypass obstruction and allowing air to reach the lungs. The survival 
of neonates and children witnessed substantial improvement following implementation of such procedure; 
therefore, the rate of performing tracheostomy in children has become high. Little information is available 
about complications of tracheostomy in Hilla general teaching hospital. 

Aim of the study: to highlight the main indications and complications in association with tracheostomy in 
pediatric age group in Hilla, Babylon province, Iraq. 

Patients and methods: The current prospective study included 41 children less than 12 years of age form 
the pool of patients admitted to intensive care unit at Hilla General Teaching Hospital and the intensive care 
unit at Babel Pediatric and Maternity Teaching Hospital. The study extended from March 2018 to September 
2019. All those children underwent tracheostomy for a variety of reasons. They were followed up for one 
year for recoding any possible complication in association with tracheostomy procedure.

Results: After one year of follow up, the time until decannulation was ranging between 45 to 365 days with a 
mean of 61.73 days. Upper air way obstruction was seen in 12 cases while assisting ventilation in prolonged 
intubation was seen in the majority, 30 cases. Causes of upper airway obstruction were Craniofacial anomaly, 
Subglottic stenosis, Laryngotracheal stenosis, Vocal fold paralysis and Subglottic hemangioma. The reasons 
for prolonged intubation included Neuromuscular disease, Postoperative period following major surgery, 
Respiratory failure, Trauma and Subglottic hemangioma.

Conclusion: The main indications for tracheostomy in children were congenital upper air way obstruction 
and the need for prolonged mechanical ventilation and the main complications are either intermediate 
cannula loss or late subglotic obstruction.

Key words: Indications, complications, tracheostomy, pediatric, Hilla, Iraq 

Introduction

The procedure tracheostomy involves making an 
opening in the airways and introduction of tube into 
tracheal rings in order to bypass obstruction and allowing 
air to reach the lungs 1. Since ancient times, tracheostomy 
practice has been reported. Ancient Egyptians had made 
painting describing this procedure, thereby it can be 
said that the procedure is known for more than 2000 
years 2. Since infections of the upper respiratory tract, 

including diphtheria, represented by far the major reason 
for tracheostomy, great changes have been undertaken 
in the indications for tracheostomy between the 1980s 
until around 1995 1. Adoption of well organized and 
systemized immunization programs has made changes 
in the profile of infection worldwide, thus, the need for 
tracheostomy in the setting of upper respiratory tract 
infection have been reduced 3. Nowadays, the most 
frequent reasons for tracheostomy performance are “acute 

DOI Number: 10.37506/ijfmt.v14i4.12008
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respiratory failure, prolonged intubation, neurological 
disorders or lesions” 1. The survival of neonates and 
children witnessed substantial improvement following 
implementation of such procedure, therefore, the rate of 
performing tracheostomy in children has become high 
1,2,4. It should be kept in mind that the hazard of infection 
is significantly more in children with tracheostomy. The 
bypass of oral and nasal passages prevents the natural 
protection of respiratory tract form invading microbes 
since it will create a direct passage for microorganisms 
to reach the lower respiratory tract because of loss of 
filter and immune barrier of upper respiratory passages 1. 

The lower respiratory tract is cleared by the effect 
of coughing and the mucociliary clearance of the nasal 
mucosa leading to expelling of secretions and possible 
intruding agents; unfortunately, tracheostomy is 
associated with lack of these two protective mechanisms. 
On the other hand, the presence of a tube inside 
respiratory passages for a long period of time will lead 
to inflammation and formation of a nidus for infectious 
micro-organisms and biofilm formation 5-7. In addition, 
the tube itself provides a surface for strong adherence 
of microorganism, thereby, avoiding the immune 
mechanism and antibiotic attack and making the rate 
of infection even higher in the setting of tracheostomy 
6. Among common infectious complications 
accompanying tracheostomy are bacterial tracheitis, 
aspiration pneumonia and bacterial pneumonia, the 
later being the most commonly reported in pediatric 
practice and responsible for significant hospitalization 
(8). Among micro-organism isolated commonly from 
tracheostomy cannula, are Pseudomonas aeruginosa 
and Staphylococcus aureus 1,9. Little information is 
available about complications of tracheostomy in Hilla 
general teaching hospital. Thus, the aim of the study was 
to highlight the main indications and complications in 
association with tracheostomy in pediatric age group in 
Hilla general teaching hospital, Babel province, Iraq. 

Patients and Methods

The current prospective study included 42 children 
less than 12 years of age form the pool of patients 
admitted to intensive care unit at Hilla General Teaching 
Hospital and the intensive care unit at Babel Pediatric 
and Maternity Teaching Hospital. The study extended 
from March 2018 to September 2019. All those children 

underwent tracheostomy for a variety of reasons. 
They were followed up for one year for recoding any 
possible complication in association with tracheostomy 
procedure. The ethical approval was issued by the 
ethical approval committee of the local health institute 
and a verbal consent was obtained from all participants 
following full illustration of the aim and the procedure 
of the study. The principal outcomes were the clinical 
presenting features and the type of pathology. Data were 
transformed into SPSS (statistical package for social 
sciences) software (IBM, Chicago, USA, version 23) for 
purpose of statistical description. Categorical variables 
were expressed as number and percentage, whereas, 
quantitative data were expressed as range, mean and 
standard deviation. Chi-square test was used to study 
association between complication and indication of 
tracheostomy. The level of significance was set at p ≤ 
0.05. 

Results 

The current study included 42 children subjected 
to tracheostomy for a number of indications. The age 
range was 1 to 12 years and the mean age was 5.03 ±3.72 
years. The proportions of males and females were 23 
(54.8 %) and 19 (45.2 %), respectively. After one year 
of follow up, the time until decannulation was ranging 
between 45 to 365 days with a mean of 61.73 days, as 
shown in table 1. The indications of tracheostomy are 
shown in table 2. Upper air way obstruction was seen 
in 12 cases while assisting ventilation in prolonged 
intubation was seen in the majority, 30 cases. Causes of 
upper airway obstruction were Craniofacial anomaly, 
Subglottic stenosis, Laryngotracheal stenosis, Vocal 
fold paralysis and Subglottic hemangioma. The reasons 
for prolonged intubation included Neuromuscular 
disease, Postoperative period following major 
surgery, Respiratory failure, Trauma and Subglottic 
hemangioma, as shown in table 2. Hemorrhage as 
an immediate complication was seen in a single case. 
Intermediate complications included Pneumothorax, 
Surgical emphysema, Accidental decannulation and 
Suprastomal granulation; whereas, late complications 
included Subglottic stenosis and Tracheocutaneous 
fistulae, as shown in table 3. There was no significant 
association between indications and complications (p = 
0.791), as shown in table 4.
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Table 1: General characteristics of study sample 

Characteristic Value

Number of cases 42

Age (years)

Range 1-12

Mean ±SD 5.03 ±3.72

Gender

Male, n (%) 23 (54.8 %)

Female, n (%) 19 (45.2 %)

Duration of cannulation (days)

Range 45-365

Mean ±SD 61.37 ±101.03

n: number of cases; SD: standard deviation 

Table 2: Indications of tracheostomy

Indication Number of cases %

Upper airway obstruction

Craniofacial anomaly 5 11.9

Subglottic stenosis 2 4.8

Laryngotracheal stenosis 2 4.8

Vocal fold paralysis 2 4.8

Subglottic hemangioma 1 2.4

Assisting ventilation in Prolonged intubation

Neuromuscular disease 9 21.4

Postoperative period following major surgery 3 7.1

Respiratory failure 14 33.3

Trauma 3 7.1

Subglottic hemangioma 1 2.4
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Table 3: Complications

Complication Number of cases %

Immediate 

Hemorrhage 1 2.4

Intermediate

Pneumothorax 3 7.1

Surgical emphysema 1 2.4

Accidental decannulation 6 14.3

Suprastomal granulation 6 14.3

Late

Subglottic stenosis 3 7.1

Tracheocutaneous fistulae 1 2.4

Total 21 50.0

Table 5: Association between complications and indications

Complication
Total 
n = 42

Indication

p
UAO 
n = 12

AV 
n = 30

Immediate and intermediate 17 4 13

0.791 C
NS

Late 4 1 3

No complication 21 7 14

n: number of cases; UAO: upper airway obstruction; AV: assisted ventilation; C: Chi-square test; NS: not 
significant at p > 0.05 

Discussion

Tracheostomy is life saving procedure since it 
maintains adequate air flow to lung in critically ill 
patients by making an opening in the trachea 10. In adults, 
this procedure is quiet frequent accounting for 10-24 % 
of patients on ventilation 11. However, the procedure is 

increasingly used in children in various regions of the 
world with substantial improvement in survival of those 
critically ill and chronically affected children 10. In one 
study, performed in Canada, the rate of tracheostomy in 
ventilated children was 1.5 % 12. Several other previous 
studies have come up with close rates of tracheostomy 
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in pediatric age group 13-15. Parallel to changes occurring 
in managing critically ill children over the last 30 
years, the reasons and indications for performing such 
procedure in child age group have also transformed 16,17. 
In the current study, it has been shown that the main 
indications of tracheostomy in children were either due to 
obstruction of upper airway by one or more of congenital 
abnormalities, craniofacial anomaly, subglottic stenosis 
or laryngotracheal stenosis, or to assist ventilation 
in children with neuromuscular disease, respiratory 
failure and trauma. In line with this observation several 
previous reports have demonstrated that tracheostomy in 
children is performed when there is a need for prolonged 
mechanical ventilation in case of respiratory failure 
in addition to children with upper respiratory tract 
anomalies and chronic disorders such as congenital heart 
disease, lung disorders and neurological impairment 
(10). The most common indication for tracheostomy in 
Can et al’s study was prolonged mechanical ventilation 
(18). Neurological and respiratory causes have been 
shown to be more frequent than cardiovascular disorders 
in one previous study and the most frequent diagnoses 
were brain trauma and obstruction of upper airway 10. 
The later observations support the findings of the current 
study. 

In previous reports, favorable outcome has been 
shown to correlate with performing tracheostomy 
during the first two weeks in mechanical ventilation 19,20. 
However, the best time for performing the procedure in 
critically ill children is not clearly known and in most of 
occasions it follows the decision made by the treating 
physician based on patients available clinical data 10. In 
developed countries, it has been shown that the time for 
performing tracheostomy in children is in the range of 
14.4 to 21 days 21. Some previous reports have shown 
that a mean time of hospitalization of 64 days has passed 
before performing tracheostomy 22. This time average 
was a s short as 18 days in another series 10. Several 
factors are blamed to explain this variation between onset 
of hospitalization and time of performing tracheostomy 
including anticipated complications in association with 
tracheostomy and variation of children disorders. It 
should be noted that early tracheostomy for children in 
intensive care units are associated with better outcome in 
terms of shorter hospital stay and lower mortality rate 23. 

In the current study, the main complications in 
association with tracheostomy were either intermediate 
in form of accidental decannulation and suprastomal 
granulation or late in form of subglottic stenosis. In 
previous reports, stromal granulation and tube blockage 
were among main complications encountered in addition 
to wound infection and chest infection 24. In another 
study performed in 2010, the main complications were 
decanulation and cannula obstruction 25 supporting 
the findings of the current study. Tube occlusion and 
accidental decannulation were also the most common 
complications seen by another author 26. 

Conclusion

The main indications for tracheostomy in children 
were congenital upper air way obstruction and the need 
for prolonged mechanical ventilation and the main 
complications are either intermediate cannula loss or 
late subglotic obstruction. 
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Abstract
Background: Road traffic accidents were a major health problem especially in low and middle income 
countries including Iraq, head injuries were found to be the most common fatal injuries during traffic 
accidents that causing deaths.

Objectives: to identify the relationship of road traffic injury deaths with different associated factors and to 
measure the extent of this problem.

Methodology: this was a cross-sectional study included a retrospective analysis of the forensic medicine 
data presented in the records of forensic medicine department for three years (2017-2019) the period needed 
to conduct this study started from 1st of February to the end of November,2019 . After the approval of the 
study protocol by the Babylon nursing college health ethical committee , a semi structured questionnaire was 
used to collect data according to the descriptive epidemiologic model (person , place, time).

Results: The road traffic accidents death rate in Babylon province was unacceptably high, the mean deaths 
per month due to Road Traffic Injuries was 43,8 and the mean deaths per week was11victims and the crude 
death rate =27/100000 population; Males in their productive age group were outnumbered victims to this 
preventable high priority health problem. Urgent interventional plan of action including provision high 
quality nursing tertiary care should be started to address this growing problem using the available resources 
to promote the critical care skills among health care providers and to reduce medical errors.
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Introduction

In the globe , about 3 400 people die on the 
world’s roads daily. Millions of people are injured or 
permanently disabled . WHO struggles to raise the 
profile of prevention of road traffic injuries 1. WHO 
report predicts that 1.9 million person in the world 
die every year by 2020 2, the vast majority( 93% )
of deaths due to road traffic injuries occur in low-and 
middle-income countries including Iraq 3,4. Road traffic 
injuries cause significant economic losses to individuals, 
families, and to nations as a whole. Road traffic crashes 

cost most countries 3% of their gross product 5. By this 
year(2020 ) they will rank the third cause of mortality 
and morbidity. Another better fact is that 50% of the 
victims are individuals with in their productive age 
and lay role in society economic development 6. The 
number of road accidents is increasing in developing 
countries and the direct and indirect costs are higher 
compared to those in developed countries 7. In Iraq the 
number of road traffic accidents is also increasing which 
put a high burden on Iraqi health system which faces 
a lot of challenges in many aspects including shortage 
of high quality and competent adult nursing services 
dealing with increasing emergency medical problem 
the needs critical nursing care, this emphasizing the 
need of well- trained human resources including well 
trained and competent nurses ready to deal with this 
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problem successfully in tertiary intensive surgical units 
( general surgery ,neurosurgery and orthopedic care) 
8-14. According to WHO, the average annual death 
rate due to road traffic accidents in Iraq reached 44.7 
(standardized age death rate per 100,000 population) 
15. Road traffic injuries cause an estimated700 deaths 
among young people every day 16. Head injuries due to 
Road Traffic Accidents is a recognized health problem 
that causes death and disability , the head being the most 
vulnerable part of the body that is why cranio-cerebral 
injury is on the top 17-19. The ultimate in this situation 
aim is to attain universal health coverage ( trauma care, 
rehabilitation) for the victims and to ensuring road safety 
20,21. Strong health management is crucial factor which 
has to be applied in the developing nations and it is the 
time that all the concerned stakeholders work together 
in a coordinated manner to deal with this preventable 
problem to improve post-crash care 22,23. The WHO 
has come up with a holistic policy on road safety and 
management 24. The objectives of this study are to 
identify the relationship of road traffic accident fatalities 
with different associated factors 

Methodology

The protocol of the study was accepted by the 
Research Ethical Committee in Babylon university-
college of nursing .The approval of ethical committee of 

Babel health directorate was also taken to carry out this 
research work .This was a cross-sectional observational 
descriptive study depended on a retrospective analysis of 
the reported Road Traffic Injuries (RTIs) mortalities that 
recorded in the forensic medicine department for the years 
2017–2019.The time needed to conduct this study started 
from 1st of February to the end of November,2019. Data 
that were recorded in the forensic medicine department 
for the three years were reviewed by the researchers. 
The registered data for each victim during the years of 
the study were reviewed which include, age, gender, 
and residence of the victims, in addition to the place 
and time of occurrence of incident that leads to death , 
date of accident is recorded (in day and month). The site 
of injury in the body was determined after postmortem 
study to identify the direct cause of death. 

Statistical analysis was done using Spss version 17 
to calculate the Chi square test to evaluate the significant 
of difference between variables, p<0.05. 

Results 

Total Number of RTA deaths in the last 31 months 
in Babylon province = 1358 .The mean deaths per month 
due to RTIs =43,8 and the mean deaths per week due to 
RTIs =11 with crude death rate =27/100000 population.

Fig (1): Distribution of road traffic accident by gender in Babylon province (N= 1358) 
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Fig (2): Distribution of injured and dead subjects by age and gender (N=1358) 

Fig (3): Monthly reported road traffic accident death 
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Figure (4) : Distribution of total death (N=3715) and RTA deaths by years (N= 1358).
Table (1) : Distribution of road traffic accident fatalities by direct causes of deaths 

Main cause of death Frequency Percentage

Head injury 912 67%

Hip fracture 214 16%

Chest injury 143 11%

Miscellaneous 87 6%

Total 1356 100

Table (2) : Distribution of the road traffic accident fatalities by the place of the accident

Place Frequency Percentage

Main road (high ways) 805 59%

Roads in the city including pedestrians 551 41%

Total 1356 100
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Discussion

Every year, so many people killed or disabled due 
to RTIs worldwide. In Iraq, reliable data on this health 
problems are scarce, nonetheless, it is one of the public 
health priority of Iraq that will need to be addressed and 
investigated in scientific way 11,25 . Analysis of these 
data revealed that the total mortalities for the three years 
were 1838 with predominance of males this finding is 
similar to the finding reported by other studies 10,14,26, 
this could be explained by the fact of high occupational 
exposure of males to road using and the lack of road 
safety in the province together with the congested roads

The current study depicts that most of the injured 
patients are young people in their productive age, these 
findings are similar to the findings of other studies 
conducted 27,29.

This study explains that December shows the highest 
occurrence of deaths due to RTAs in Babylon province 
this finding is in contrast with findings of other studies 
8,14 this could be explained by the rainy weather and bad 
road safety in the province and the road congestion due 
to school time .

The most frequently injured body regions as found 
in this study was the head, this finding is in contrast 
with findings of other researchers 30, but it goes with the 
findings of other studies 31,32.

One of the main causes of the casualty in RTA is 
head injury associated with severe traumatic brain injury 
(caused by head blunt impacts 33,34. According to the 
findings of different studies, car accidents were involved 
in 43% of traumatic brain injury 35-37 especially in 
low- and middle-income countries[38].Although many 
studies have been done to examine the mechanisms of 
blunt-impact head injury, the effect of skull 

fracture on traumatic brain injury has not been clearly 
understood 39,40 Accessing the hospital emergency 
services in the event of a crash within a required time 
and proper first aid provision , road accident victims 
have a greater chance of survival and a reduction in the 
severity of the injuries.

The proportion mortality ratio in the current study 
is decreasing during the last two years this finding is in 
contrast with the findings of other local studies 8,14 this 

may be due to the difference in sample sizes , the duration 
or the differences in methodologies of data collections or 
may be due to the increasing of public awareness of the 
severity of these deadly events.

Conclusions

Most of the victims are males and in their productive 
age, December is the most common month during which 
RTA fatalities took place, head injuries constituted the 
highest proportion , proportional mortality ratio of RTIs 
is decreasing during the last two years.

Recommendations:  Public awareness should be 
raised by using media of all kinds. We suggest that 
traffic law enforcement in Iraq should be seen as priority

· Improvement the neurosurgical medical and 
adult nursing services (intensive surgical care units)
is strongly required in Babylon province to reduce the 
impact of this high priority health problem using multi-
disciplinary team work.

· Further comprehensive large scale longitudinal 
or interventional studies are requested.
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Abstract
Yoghurt was manufactured by adding ferrous sulfate (T1) before heat treatment, (T2) after heat treatment, 
and adding ferrous chloride (T3) before heat treatment and (T4) after heat treatment as well as the control 
sample separately, the physiochemical tests were performed for Yoghurt the above treatments a day after 
manufacturing and after storage for 21 days at a temperature of 5 ± 1 ° C, and our results were: There were 
no significant differences in pH values   after one day of manufacturing for all treatments, either during 
storage for 21 days at a temperature of 5 ± 1 ° C, a gradual decrease was observed in them, either with 
respect to the percentage of total acidity (TA), it was close to all treatments of the different Yoghurt after 
one day of manufacturing. either when storing, it was observed that it increased for all transactions. The 
concentrations (2.5, 5)Mm played a role in improving the physicochemical properties of Yoghurt, such 
as reduced Syneresis, increased Water holding capacity, and improved viscosity and hardness compared 
to other samples. As for the high concentrations (7.5, 10)Mm, it had a negative effect on the rheological 
properties of the Yoghurt. 

Keywords: adding iron salts, physiochemical, sensory properties, Yoghurt 

Introduction

Iron is necessary in the human diet, and when 
there is an imbalance or deficiency in one or more of 
the essential nutrients, or a deficiency or an increase 
in the intake of calories, it leads to the occurrence of 
malnutrition 1. Iron plays an important physiological 
and chemical role for most Living organisms, including 
animals and humans alike, it is present in the structure of 
the Cytochrome, enzymes, hemoglobin and myoglobin 2 

Milk and other dairy products such as Yoghurt and cheese 
are close to a nutritionally ideal food that contains all the 
nutrients needed for newborns, adults and the elderly, 
and a good source of protein, fats and carbohydrates as 
well as vitamins, calcium and phosphorous. However, 
it is generally a poor source of trace elements such as 
Iron, zinc, manganese and copper 3 In addition to the 
nutritional importance, it is known that fortifying the 
Yoghurt with iron can take place a chemical reaction 
with the various food components, which leads to 
changes in the physiochemical properties important to 
the quality properties of the Yoghurt. In order to devise 

the best ways to compensate for the deficiency in the 
iron element and to meet the daily need for it in our 
country and to improve the physiochemical and sensory 
properties of Yoghurt 

Materials and Methods 

A. Milk sources

used dried fat-free cow’s milk (1%) fat, which was 
obtained from local markets from Baghdad and the 
product is from (Nijkerk) company

B. Yoghurt preparation and physiochemical 
analysis

Yoghurt manufacturing

The Yoghurt was manufactured in this study 
according to the method used (Jayalaitha et, 2012). (4) 
Salt was added to the milk before heat treatment and 
after heat treatment.

The dried cows’ milk produced from the company 
(Nijkerk) was recovered into the proportion of magnetic 

DOI Number: 10.37506/ijfmt.v14i4.12010
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materials 13% with a weight of 130 g and the volume 
was completed with water to 1 liter. (5 liters were 
prepared), then the prepared quantity was divided into 
five sections, the first section without using the use in 
the manufacture of Yoghurt for the control treatment, 
while the other four sections were added to each liter of 
them ferrous chloride at a concentration of (10, 7.5, 5, 
2.5) Mm / Liter of milk and mixing well, then the milk 
was subjected to a heat treatment at a temperature of 90 
° C for 10 minutes, then cooled to a temperature of 42 
° C. It was packed in 125 ml containers and incubated 
at a temperature of 42 ± 2 ° C until the coagulation was 
complete, within 4-5 hours, the pH was reduced to 6.4, 
then it was removed from the incubator for inflation and 
kept at a temperature (5 ± 1) until the necessary tests. 
After 1, 7, 14, and 21 days of processing, this process 
was repeated in the manufacture of samples of Yoghurt 
with ferrous sulfate added. The first practical process in 
the refining process where iron salts were added after 
heat treatment.].

pH determination

The pH of the Yoghurt samples was estimated after 
1, 7, 14, 21 days of processing by applying a sensor 
pH meter type HQ 411 d (Model 211) German origin, 
directly in the sample of the Yoghurt

Titratable acidity determination

Titratable acidity of yoghurt samples was estimated 
according to A.O.A.C. (2008) 5 by taking 9 ml of milk (9 
grams of yogurt) in a beaker and adding to it a few drops 
of phenolphthalein reagent at a concentration of 1% and 
then powdering it with sodium hydroxide (NaOH) at a 
concentration of 0.1 nm until the pink color appears, 
and the total acidity percentage was calculated based on 
Lactic acid according to the following equation: 

Viscosity determination

The viscosity of the Yoghurt samples was 
determination at a temperature of 10 ° C after 1, 7, 14 
and 21 days of refrigerated storage at a temperature of 
(5 ± 1) ° C using the Brookfield viscometer prepared 

by Brookfield Engineering Lab Inc., Stoughton, Mass. 
As he used the axial spindle No. 4, with a number of 
revolutions of 10 revolutions / minute, with a volume of 
125 ml, according to what was mentioned 6. 

C. Syneresis determination

Syneresis was determined according to the 
procedure described by 7 . A cup of the set yoghurt was 
removed from refrigerator at 5oC. A needle connected 
to syringe was used to withdraw the liquid whey from 
the surface of the sample and the cup of fermented skim 
was weight again. The process lasted for less than 10s to 
avoid further leakage of whey from

the Yoghurt. 

D. Water-holding capacity determination

Water-holding capacity (WHC) of yoghurt was 
determined as described by 8 Briefly, 10 g of yoghurt was 
centrifuged at 5000xg for 10 min at 5oC. The resulting 
supernatant was carefully weighted to determine the 
amount of excluded water, 

WHC % = [1-(w2 / w1)] ×100

[w1: weight of yoghurt used, and w2: weight of 
whey after centrifugation]. 

E. Texture determination

The evaluation of textural properties was conducted 
using a texture analyzer CT3(4500), Brookfield 
engineering lab .

The hardness of samples were measured and the 
operation conditions were an artificial plastic cylinder 
(20 mm in diameter) was inserted into each product to a 
depth of 20 mm with 5.0g trigger and speed of 1 mm/s . 

F . SEM scanning electron microscopy test

For SEM, sections 3 × 3 × 3 mm were excised from 
the yoghurt, approximately1 cm below the surface and 
were fixed in 2.5% glutaraldehyde solution in phosphate 
buffer at pH of 7.4 for 1 days (9). The section were then 
cut into prisms 3 × 3 × 3 mm, dehydrated in a graded 
ethanol series (10,20,30, 40, 50, 60,70, 80, 90, and 
100%), For a period of 30 minutes per concentration. 
After the completion of drying the samples were frozen, 
after which the frozen samples were permanently dried 
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by the (ALPHA 1–4 CHRIST) lyophilizer.

The samples were placed in aluminum containers 
of a scanning electron microscope and coated with a 
layer of gold and bilenium water with a thickness of 5 
nm. Images were acquired with a voltage of 1.4 kV and 
different enlargement powers. 

G. Sensory evaluation

Sensory evaluation of Yoghurt milk fortified with 
iron salts was performed after 1, 7, 14 and 21 days of 
manufacture. The samples were presented in small cups 
of (125 ml) capacity and were evaluated by a number of 
professors at the College of Food Sciences / Al-Qasim 
Al-Green University. The samples were evaluated in 
terms of flavor, texture, appearance and color according 
to the sensory evaluation form previously developed. 
By10. 

Statistical Analysis

All possible comparisons among the means were 
carried out by using Least Significant Difference (LSD) 
test at the significant level of 0.05 after they show their 
significant in the general test

Results and Discussions

The effect of adding iron salts on the pH of 
Yoghurt:

The pH is a major factor in determining the amount 
of development of the casein network responsible for 
Yoghurt formation 11,12 .

The results shown in Fig. (4-1 )A, B, C, D the pH of 
Yoghurt with added iron salts for (T1), (T2), (T3), and 
(T4) respectively.

The results of the statistical analysis of the above 
factors indicate that there are no significant differences 
(P <0.05) between the pH values   of the control sample 
and the samples with iron added. These results show that 
the addition of iron before and after the heat treatment 
has no effect on the pH of the Yoghurt, as it does not 
affect the starter culture bacteria, and this is consistent 
with what was found 13 which showed that there was no 
significant effect of adding ferrous sulfate to Yoghurt 
e on the numbers of bacteria. The beginning, and by 
advancing the storage period at a temperature of ± 5 ° 
C. We notice a gradual decrease in the pH values   of all 
samples, and this is due to the continued activity of the 
starter culture bacteria in converting lactose into lactic 
acid 12.

We also note that the pH values   of (T4) were slightly 
higher than treatment (T3) and this is due to the effect of 
the double heat treatment that led to the expulsion of a 
greater amount of CO2 and also the removal of amine 
groups from the protein, which leads to the formation of 
ammonia that raises the pH of the Yoghurt (Al-Saadi et 
al2012.)(14).
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Through the figure (A, B, C, D), we find the pH values   of the samples with added iron salts, a non-significant 
increase compared to the control samples, and the reason for this is due to the possibility that these salts work to form 
buffer solutions that reduce the changes in pH values. 

The effect of adding iron salts on the Yoghurt 
acidity:

Figure (4-2) (A, B, C, D) shows the values   of the 
acidity based on the lactic acid of the Yoghurt with iron 
salts added for the treatments (T1), (T2), (T3), (T4) 
respectively.

The results of the statistical analysis of the above 
factors showed that there were no significant differences 
(P <0.05) between the restorative acidity values   of the 
control sample and the samples with iron added during 
the storage period due to the lack of effect of adding iron 
before and after the heat treatment on the total acidity of 
the Yoghurt and this is due to its lack of influence on the 
starting bacteria Responsible for the production of lactic 
acid (15).

As for after storage at a temperature of 5 ± 1 ° C for 
a period of 21 days, an increase in the acidity values   of 
the control sample and the samples added to it (2.5, 5, 
7.5 and 10) Mm of iron are observed, and these results 
are consistent with (Ziena et al.2019)(15) referred to. It 
indicated an increase in the overall acidity of the Yoghurt 
e fortified with ferrous sulfate after storage due to the 
increase in the activity of the starting bacteria and its 
persistence in the production of lactic acid and its non-

effect on the starting bacteria.

From Figure (4-2) A, B, C, D, we find the existence 
of non-significant differences in the parameters to which 
iron was added after the heat treatment (D, B), as their 
values   were less than the treatments that were added to 
iron before the heat treatment (C, A). This is due to the 
effect of double heat treatment on the pH of the Yoghurt 
(14) 

The effect of adding iron salts on Syneresis from 
Yoghurt:

The Fig. (4-4 )A, B, C, D showed the level of 
Syneresis of Yoghurt with added iron salts for the 
treatments (T1), (T2), (T3) and (T4), respectively, 
significant differences were observed In their values 
after storage for one day at 5 ± 1°C.

The levels of Syneresis after one day of storage. 
For the treatment (T1) shown in Figure (4-4) A for the 
control sample was (1.76) ml, and the samples with 
added (2.5, 5, 7.5 and 10)Mm of ferrous sulfate were 
(1.42, 1.32, 1.60 and 11.80) ml, respectively.

And for the treatment (T3) in Fig. (4-4) C, the 
control sample was (2.00) ml, and the samples added to 
it (2.5, 5, and 7.5) Mm ferrous chloride before the heat 
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treatment were (1.80, 1.82 and 11.20) ml, respectively. 
The results shown the addition of ferrous chloride after 
heat treatment at concentrations of (2.5 and 5) Mm 
reduced the levels of spontaneous exudation compared to 
the control sample, this is consistent agrees with (Sadiq 
& Doush, 2019)(20), where addition of coated and non-
coated iron improved the The Syneresis from Yoghurt 
due to the iron-protein bonds. As for the concentration 
of 10 Mm, it was the highest in the level of Syneresis. 
This is due to the weakening of the high concentrations 
of the protein network due to the precipitation of a part 
of the casein (17). 

The effect of adding iron salts on the water 
holding capacity of the Yoghurt:

The (WHC) depends on the proteins present in the 
food, and the type of amino acids that are included in 
the natural protein composition, And the amount of 
polarity of amino acids and the extent of hydrophobicity 
or hydrophilicity ((22

The Fig. (4-5 )A, B, C, D showed the (WHC) of 
Yoghurt with added iron salts (T1), (T2), (T3) and (T4), 
respectively. 

The (WHC) after one day of storage. at 5 ± 1 ° C. For 
the treatment (T1) in Fig. (4-5) A for the control sample 
was 029.7% and for the samples with added (2.5, 5, 7.5 
and 10) Mm ferrous sulfate before the heat treatment 
were (31.20, 30.40, 29.60 and 19.20)%, respectively.

We find that the addition of iron in this treatment at 
concentrations of (2.5 and 5)Mm improved the (WHC) 
for Yoghurt compared to the control sample, although 
the differences are not significant, but the reason is that 
the iron formed bonds with the protein, which confined 
a larger amount of water inside it (21) compared to 
the concentrations (7.5 and 10)Mm, whose ability 
to preserve water was less than the control treatment, 
since the higher concentrations affected the structural 
composition of the Yoghurt due to the reduction of the 
charge on the caseins, thus reducing its ability to bind 
with water. (23).

And for the treatment of (T2),in Fig (4-5) B, the 
control sample was 30.00%, and the samples with 
added (2.5, 5, 7.5 and 10) Mm ferrous sulfate after the 
heat treatment were (32.20, 31.20, 29.60 and 23.40)%, 

respectively. .

The results indicate that the addition of ferrous 
sulfate after heat treatment at concentrations of (2.5 and 
5)Mm improved the (WHC) of Yoghurt compared to the 
control sample. As the concentrations (7.5 and 10) Mm 
, their ability to (WHC) was less than that of the control 
treatment, since the high concentrations affected the 
structural composition of the Yoghurt (23).

The treatment (T3) in Fig. (4-5) C for the control 
sample was 25.04%, and for the samples with (2.5, 5 
and 7.5) Mm ferrous chloride added before the heat 
treatment were (26.28, 25.80 and 21.20)%, respectively.

We find that adding ferrous chloride before heat 
treatment with (2.5 and 5)Mm improved the (WHC) of 
Yoghurt compared to the control sample, this is result 
consistent with (19) who founded the ability of the 
protein network associated with iron increase binding 
Water and that the link increases with the increase in 
the amounts of added iron, to certain concentrations, the 
protein network begins to collapse, and this is happened 
in the concentration of 7.5 Mm in this treatment .

For the treatment (T4), in Fig. (4-5) D, the control 
sample was (26.40)%, and the samples to which were 
added (2.5, 5, 7.5 and 10)Mm ferrous chloride after 
heat treatment were (27.40, 26.80, 23.92 and 20.80)%. 
respectively.

These results indicate the ability of iron chloride 
added after heat treatment at concentrations of (2.5 and 
5) Mm increase the (WHC) of the Yoghurt.

After storing at 5 ± 1 ° C for 21 days, we find an 
increase in the percentage of (WHC). It was for (T1) 
(34.60, 33.70, 31.20, 21.80)%, (T2) (35.60, 34.00, 31.80, 
24.90)%, (T3) (30.24, 29.28, 21.61) % (T4) (32.80, 
31.80, 26.40 and 24.80) %, respectively, and this is due 
to the increase in strength, and the number of bonds that 
iron made with milk proteins, this result is consistent 
with (21) found, increase in (WHC) of Yoghurt treated 
with iron after storage is due to the increase in the number 
and strength of the bonds formed by iron with protein.

Through Fig. (4-5) D, C, B, A, shone that the (WHC) 
of Yoghurt fortified with ferrous sulfate was higher than 
the samples fortified with ferrous chloride and for both 
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cases of addition before and after the heat treatment. We 
also find that the percentage of retention ability in the 
figures (D , B) were higher than (C, A) due to the role of 
double heat treatment in increasing the denaturation of 
the whey proteins and increasing the binding capacity of 
a greater amount of iron (24). 

The effect of adding iron salts on the viscosity of 
Yoghurt:

The figure (4-3) A,B,C,D showed the viscosity of 
the Yoghurt with iron salts added for the (T1), (T2), (T3) 
and (T4), respectively, in which significant differences 
were observed in their values after and after storage 
for one day at a temperature of 5 ± 1 ° C, it was For 
the treatment (T1) in Fig. (4-3) A to the control sample 
(2800) centipoise and the samples with added (2.5, 
5, 7.5 and 10)Mm of ferrous sulfate before the heat 
treatment were (2940, 2980, 2400 and 680) centipoise, 
respectively.

We find that adding ferrous sulfate before the heat 
treatment with (2.5 and 5) Mm improved the viscosity 
property and its values   were higher than the control 
sample values   due to the ability of iron to extend bridges 
between casein particles, which leads to an increase in 
its size and thus improving the viscosity .These results 
are in line with The result reached by (15), as for the 
high concentrations, they had a negative effect, as the 
concentrations (7.5 and 10) Mm reduced the viscosity 
values   compared to the control sample, as the addition 
of iron above the saturation level of casein leads to its 
precipitation and thus the viscosity values   decrease, this 
is in agreement. With (23), where they stated that adding 
iron to skim milk occurred protein precipitation when 
the concentration of iron added to milk was about (8)
Mm.

And the treatment (T2), showed in Fig. (4-3) B, 
the control sample was (4300) and the samples with 
ferrous sulfate added after heat treatment (2.5, 5, 7.5 and 
10) Mm were (4390, 3370, 1990 and 300) centipedes, 

respectively.

We find that the concentration of 2.5 Mm of ferrous 
sulfate added after the heat treatment improved the 
viscosity, while the viscosity values   of the concentrations 
higher than 2.5 Mm were decreased compared to the 
control sample. This is due to the competition of iron-
added calcium from binding to casein, which caused the 
small size of casein particles, this is in agreement with 
. (Mittal et al. 2015)(24) indicated that when calcium is 
depleted and iron is added at concentrations of (5, 10, 
20) Mm, the added iron is responsible for the high ability 
to bind to proteins in milk instead of calcium. 

The effect of adding iron salts on the hardness of 
the Yoghurt

The above results show that the addition of ferrous 
in thise treatment improved the hardness of the Yoghurt, 
especially the concentrations (2.5 and 5) Mm. As for the 
high concentration of iron (7.5)Mm, it led to a decrease 
in the level of hardness because the addition of iron to the 
protein above a certain concentration, when The binding 
sites are saturated, leading to protein precipitation . This 
is in agreement with indicated by (25).

The treatment (T4) showed in Fig. (4-6) D, to the 
control sample was (98.60) gm., and for the samples 
with (2.5, 5, 7.5 and 10) Mm of ferrous chloride added 
after the heat treatment were (101.30, 81.70, 67.60 and 
65.10) gm. , respectively. 

We find the existence of an effect of adding 
ferrous chloride after heat treatment positively on the 
hardness values   of Yoghurt at a concentration of only 
2.5 Mm compared to the treatment (T3) that affected 
the concentrations (2.5 and 5)Mm. As for the higher 
concentrations, it negatively affected the protein 
structure compared to the control sample due to the 
effect of the treatment. Thermocouple increases the iron 
binding and thus the effect on the protein network.
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. Thermocouple increases the iron binding and thus the effect on the protein network.

However, after 21 days of storage at a temperature 
of 5 ± 1C °, the hardness values   of all samples increased, 
reaching (T1) treatment (162.40, 181.10, 160.90, 103.50) 
gm, (T2) (145.90, 169.30, 127.20 and 100. 60) gm, (T3) 
(165.80, 168.00 and 106.60) gm, (T4) (121.40, 96.40, 
89.70 and 86.80) gm. Accordingly, as a result of protein 
aggregation and the bonds formed by iron that increase 
the cohesion within the protein network and increase its 
hardness (28).

From Fig. (4-6) D, C, B, A, we note that there are 
differences in the parameters to which iron was added 
after the heat treatment (D, B). The hardness values   were 
less than the treatments that were added to iron before 
the heat treatment (C, A). This is due to the effect of 
heat treatment on increasing the accumulation of the 
denitrified whey proteins, and this is consistent with 
what was found by (W. Gustaw, 2007)(29). 

Conclusions

The possibility of manufacturing yoghurt fortified 
with iron salts at certain concentrations without any 
change in composition compared with the yoghurt for 
the control treatment. The addition of iron salts to the 
yoghurt did not lead to significant differences in the pH 
values   compared to the control treatment. Concentrations 
(2.5, 5) Mm of iron salts, improved the physicochemical 
properties of yoghurt in terms of reduced spontaneous 
perfusion, increased water retention, and improved 

viscosity and hardness compared to other samples. 
The high concentrations of iron salts (7.5, 10)Mm 
had a negative effect on the rheological and sensory 
characteristics of the yoghurt. By SEM scanning 
electron microscope, the effect of adding iron salts was 
observed on the protein network binding and improving 
the yoghurt properties. 
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Abstract
Background: Vitamin D had been identified as a common metabolic/endocrine abnormality. Middle East 
countries had a very high rate of vitamin D inadequacy, vitamin D deficiency was associated with non-
communicable and infectious diseases.

Objective : To identify the prevalence of Vitamin D level and its correlates among Iraqi people in Al-Hilla 
city-Babylon province 

Methods :. A cross-sectional study was conducted on a convenient sample of individuals from all age groups 
and both genders who attended eight primary health care centers and individuals in Al-Hilla city\Babylon 
province\Iraq, the study period was started from May through October , 2019. A pretested questionnaire was 
used for data collection , the questionnaire included information regarding socio demographic characteristics 
of participants and their history of chronic diseases. The following measurements were done: level of serum 
vitamin D , blood pressure, blood sugar , body weight and weight and the serum of vitamin D .

Results: The sample included 188 participants their mean age was 64.8 ± 17.25 years.The female to male 
ratio 1.7:1, More than half of participants (56%) resident in urban areas . Vitamin D mean level was (20.7 
ng/mL ± 14.9 SD). The vast majority (80%) of the sample have vitamin D inadequacy in which (66% have 
deficiency and 14% have insufficiency), while 37 (20%) of the sample have vitamin D adequacy.

A significant inverse relationship between vitamin D serum level and hypertension, type two diabetes 
mellitus, increase body weight.

Conclusion: there was a high prevalence of vitamin D inadequacy among Iraqi people mainly in females, 
a significant association between low vitamin D level and hypertension, type two diabetes mellitus, and 
obesity.

Keywords: Prevalence, Vitamin D inadequacy, associated factors, Iraq

Introduction

Vitamin D inadequacy is a high priority public 
health problem globally and affected all ages. Vitamin 
D inadequacy (both deficiency and insufficiency) 
was a problem even in sunny countries. This problem 

particularly was high in the Middle East, especially 
among females, it had been estimated that 20–100% of 
USa, Canadian and European elderly men and women 
were vitamin D deficient. Additionally, other age groups 
such as; children, young adults and the middle aged are 
also at risk of vitamin D deficiency. 1,2 Prevalence of 
Vitamin D deficiency was common among elders nursing 
home residents 3 Low levels of vitamin D have been 
implicated in a wide variety of conditions and highly 
prevalent in the geriatric population, including fractures, 
functional limitations, cancer, cardiovascular disease. 
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Evidence suggests that vitamin D supplementation may 
decrease mortality rates 4. The prevalence of vitamin D 
inadequacy varied not only between different countries, 
but there were intra country variations. It may be as low 
as 3% 5 and 11.3% 6 or as high as 87.8% and 98% 8,9. 

Information from different studies on the vitamin D 
serum levels among Iraqis over the last years indicate a 
resurgence of vitamin D inadequacy in otherwise healthy 
and non-healthy members both males and females in all 
age groups of the population 10-21. An inverse relationship 
was identified between vitamin D serum levels and a 
number of chronic disease-predisposing conditions such 
as metabolic syndrome insulin resistance , hypertension 
,and obesity 22-25. This suggests that vitamin D 
insufficiency/deficiency may play a role at the early 
stages of the natural history of many chronic diseases 
26,27. This study was done to measure the prevalence of 
vitamin D in adequacy among Iraqi population and to 
identify the associations between vitamin D levels and 
certain chronic diseases such as hypertension , type two 
diabetes mellitus , and obesity or overweight. 

Methodology

This is across sectional observational descriptive 
study which includes a convenient sample of apparently 
healthy individuals from all age groups and both 
genders living in Al- Hilla City, Babylon province, Iraq, 
the period of the study started from the first of May 
through September 2019, the sample size was calculated 
according to the sample size calculation equation with 
95% confidence level, 188 individuals who are the 
attendees of eight randomly selected primary health 
care centers and the residents of Babylon elders home 
are participated voluntarily in this study after obtaining 
their informed oral consents , after explaining the 
objectives and the measurements procedures of the study 
. This study was approved by the Ethics Committee 
of College of nursing - University of Babylon. A 
pretested questionnaire( contained questions about 
demographic characteristics of the participants , their 
past medical history and history of individual life style 
habits), this tool was used to interview the participants 
. Measurements of mean systolic and diastolic blood 
pressure of each participant were done single handy by 
one of the researchers. Blood pressure was measured in 
the sitting position. Patients were kept seated quietly for 
at least 5 min in a chair. Blood pressure was measured 

using a sphygmomanometer with an appropriate cuff 
the cutoff values, blood pressure more than 140\90 
considered hypertension or those who diagnosed 
previously as hypertensive and taking antihypertensive 
drugs. Peripheral venous blood samples were collected 
from each participant to measure Serum level of Vitamin 
D which was measured by chemo immunoassay method 
(maglumi instrument) and the random blood sugar, blood 
sugar level above 200mg/dL considered diabetic as well 
as individual who was previously diagnosed as type 2 
diabetes mellitus. Vitamin D levels are divided into three 
categories .deficient < 20ng/ml, insufficient between 23-
29ng/ml and the normal level is 30-100 ng/ml 28,29. body 
weight and height were measured to calculate body mass 
index according to the WHO classification 30. 

Data were analyzed by using (spss) version (23). 
Continuous quantitative data were expressed as mean 
and ±SD, while non-parametric numerical data were 
expressed as median , with the value of categorical data 
presented as a number (percentage), t student test and 
analysis of variance were calculated . Chi square test was 
done and the Kruskal–Wallis and Mann–Whitney tests 
were used to compare non-parametric and quantitative 
variables between groups. P-value < 0.05 considered 
statistically significant.

Results

A sample of 188 individuals from different settings 
were participated their mean age ± SD was 64.8 ± 17.25 
years ranged from 3 to 89 years; older people ≥ 60 years 
formed 83% of them as shown in figure [1]. Female to 
male ratio 1.7:1, figure [2]. More than half of participants 
(56%) resident in urban, figure [3]. Vitamin D mean 
level was (20.7 ng/mL ± 14.9 SD). The vast majority 
151 (80%) of the sample have vitamin D inadequacy in 
which (66% have deficiency with level ≤ 20 ng/mL and 
14% have insufficiency with level 21-29 ng/mL), while 
37 (20%) of the sample have vitamin D adequacy with 
level ≥ 30 ng/mL, figure [4]. 

Table 1: shows the mean rank differences for vitamin 
D level according to the demographic characteristics 
depending on Mann- Whitnny ranking statistical test, 
women have asignificant low vitamin D level, vitamin D 
inadeqaucy increased significantly with advancing age 
while no significant difference was detected in place of 
residency.
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Mean ± SD differences of blood pressure, blood sugar and BMI among participants with vitamin D inadequacy 
. Low vitamin D is associated significantly and inversly with blood pressure both systolic and diastolic together with 
high random blood sugur and the Body Mass Index table(2).Table (3) and figures 6,7,8 and figure 9 reveal the inverse 
correlation between serum vitamin D and blood pressure (systolic , diastolic), blood sugar and the Body Mass Index 
respectively while there is a positve correlation between vitamin serum leve and age (figure 5). 
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Figure 1: Frequency distribution of sample according to age groups (N=188). 
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Table 1: Mean rank differences for vitamin D level according to the demographic characteristics (N=188). 

Demographic ‚ Vitamin D level Mann-Whitney U Sig.

Gender 

male (n=69) 106.51

3277.000 0.021

female (n=119) 87.54

Age groups (years)

≤ 59 (n=32) 74.69

1862.000 0.024

 > 60 (n=155) 98.56

Residency 

urban 93.47

4236.500 0.767

rural 95.84

Table 2: Mean ± SD differences of blood pressure, blood sugar and BMI among participants with vitamin D 
sufficiency, insufficiency and deficiency (N=188). 

Measurements ‚

Vitamin D levels 

F* Sig.
Sufficiency 

(n=37)
Insufficiency 

(n=27)
Deficiency 

(n=124)

Systolic BP (mmHg) 130 ± 10.7 138 ± 14.6 144 ± 16.2 13.44 0.0001

Diastolic BP (mmHg) 84.0 ± 5.7 86.0 ± 7.7 90.5 ± 9.1 9.83 0.0001

blood sugar level (mg/dL) 135 ± 47.6 176 ± 53.6 216 ± 64.7 26.97 0.0001

BMI 26.8 ± 4.8 30.3 ± 7.3 35.1 ± 8.8 15.90 0.0001

* ANOVA Test 
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Table 3: Correlation of Vitamin D level with age, systolic/ diastolic blood pressure, blood sugar and BMI 
(N=188)

Correlation Coefficient*
Variables ‚

Age Systolic Diastolic B. sugar BMI

Vit. D
r 0.156 -0.386- -0.384- -0.429- -0.348-

Sig. 0.033 0.0001 0.0001 0.0001 0.0001

Age
r 0.054 0.026 -0.014- -0.200-

Sig. 0.461 0.726 0.848 0.010

Systolic 
r 0.792 0.555 0.290

Sig. 0.0001 0.0001 0.0001

Diastolic
r 0.515 0.231

Sig. 0.0001 0.0001

B. sugar
r 0.350

Sig. 0.0001

* Correlation is significant at the 0.05 level (2-tailed).

Figure 5: Correlation between age (years) and vitamin D level (ng/mL), (N=188).
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Figure 6: Correlation between systolic blood pressure (mm Hg) and vitamin D level (ng/mL), (N=188). 

Figure 7: Correlation between diastolic blood pressure (mm Hg) and vitamin D level (ng/mL), (N=188). 
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Figure 8: Correlation between blood sugar level (mg/dL) and vitamin D level (ng/mL), (N=188). 

Figure 9: Correlation between BMI and vitamin D level (ng/mL), (N=164). \ 

Discussion 

This study reveals that there is alarming high 
prevalence(80%) of vitamin D inadequacy in a sample 
of Iraqi people, vitamin D inadequacy varied between 

different countries, It may be as low as 3% 5 and 
11.3% in Irbid in Jordan [6] or as high as 87.8% among 
healthy Saudi Arabian men 7. About 90% of the Qatari 
population may have insufficient levels of serum vitamin 
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D 27. in the United States, approximately 25% were at 
risk of vitamin D insufficiency and 8% were deficient 17. 
Our estimate is similar, if not higher, than that reported 
from other Arab and Gulf countries like United Arab 
Emirate 32 .Prevalence among adolescent Saudi girls and 
women indicates the severity of the insufficiency with 
up to 80% 33. This high prevalence of low vitamin D 
status is thought to be linked to socio-cultural factors, 
the habit of not fortifying dairy products, and poor 
vitamin D supplementation 32-35. The prevalence of 
vitamin D inadequacy in this study is slightly less than 
what was reported in recent study among females in 
Karbala Province – Iraq 14 but it is a bit higher than what 
was reported by other local study conducted on women 
at their reproductive age 18. The finding of the current 
study depicts an inverse correlation between low serum 
vitamin D and both systolic and diastolic blood pressure, 
random blood sugar and obesity this findings are similar 
to the findings of other studies 15,16,26,27. 

In conclusions alarming high prevalence of 
vitamin D deficiency among Iraqi people specially 
among females have been demonstrated , a positive 
significant associations between vitamin D inadequacy 
and hypertension, type 2 diabetes mellitus and obesity, 
we suggested the carrying out of large scale, studies 
that might lead to effective reforming actions by policy 
makers in Iraq regarding vitamin D food fortification 
and the establishment of interventional preventive local 
program. Health professionals, policy makers, and 
the general public in Iraq should be aware of the high 
prevalence of vitamin D deficiency and the associated 
health risks. 
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Abstract
The samples collected from 70 nursing student second stage ,the sample was mouth ,ear ,nose .The sample 
cultured on nutrient agar ,MaCconkey agar ,Mannitol agar ,and brain heart agar. Observed different type of 
bacteria on MaCconkey agar (lactose fermenting ,lactose non fermenting ,lactose slow fermenting ,Mucoid 
shape ,and different type of bacteria on Mannitol Agar and nutrient agar .after that the isolate tested with 
Gram stain , Catalase test and then Analytic profile index perform. The results showed the bacteria is (5 )
(0,5%)isolates of Staphylococcus aureus and (2)(0,2%) isolates of pseudomonas aeruginosa from 70 ear 
samples , (5 )(0,64%)isolates Staphylococcus aureus and ( 4 )(0,51%)isolates of Staphylococcus epidermedis 
from 70 mouth samples and 5(0,5%) isolates from pseudomonas aeruginosa ,(2)(0,2%) isolates of Serratia 
marcescens from70 nose samples.And then the antibiotic sensitivity tested against :    

Ciprofloxacin ,Gentamycin,Vancomycin,Pencilin,Azithromycin,Cefex,Amikacin,levofloxacin3 and the 
result as in table below :

(Antibiotic sensitivity test result)

Antibiotics 
Bacteria 

VA p ATM CN AK LEV CIP

Staphylococcus aureus  + - + + + + +

Staphylococcus epedermidis - - + - + + +

Pseudomonas aeroginosa + + + + + + +

Serratia marcescens + - - - - + +

+ mean sensitive , - mean resistant 

Key words: Nose , mouth, ear microbe 

Introduction

Oral microbes are an important part of the human 
microbiome, and the unique and diverse microflora, 
distributed in various oral ecological niches such as the 
tongue dorsum and the periodontal crevice and pockets, 
are indispensable .The human oral cavity contains 
a number of different habitats, including the teeth, 
gingival sulcus, tongue, cheeks, hard and soft palates, 
and tonsils, which are colonized by bacteria. The oral 
microbiome is comprised of over 600 prevalent taxa at 

the species level, with distinct subsets predominating 
at different habitats 1. The oral cavity is comprised of 
many surfaces, each coated with a plethora of bacteria, 
the proverbial bacterial biofilm. Some of these bacteria 
have been implicated in oral diseases such as caries 
and periodontitis, which are among the most common 
bacterial infections in humans. For example, it has been 
estimated that at least 35% of dentate U.S. adults aged 30 
to 90 years have periodontitis. In addition, specific oral 
bacterial species have been implicated in several systemic 
diseases, such as bacterial endocarditis , aspiration 

DOI Number: 10.37506/ijfmt.v14i4.12012
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pneumonia , osteomyelitis in children , preterm low 
birth weight , and cardiovascular disease . Surprisingly, 
little is known about the microflora of the healthy oral 
cavity 2-6. Anaerobic bacteria in the oral cavity include:  
Actinomyces, Arachnia, Bacteroides, Bifidobacterium, 
Eubacterium, Fusobacterium, Lactobacillus, Leptotrichia,  
Peptococcus, Peptostreptococcus, Propionibacter(6). 
Veillonella. The nasal cavity of 97 young healthy men 
(applicants for the pilot education in the Finnish Air 
Force) was examined. Bacterial culture demonstrated 
one or more species of aerobic bacteria in all 194 nasal 
cavities examined and anaerobic bacteria in 76.5%. In 
ten per cent of the cultures bacteria were detected after 
enrichment only. The most common aerobic bacteria 
were Staphylococcus epidermidis (79%), diphtheroids 
(41%) and Staphylococcus aureus (34%). Haemophilus 
influenzae was found in 5% and Streptococcus 
pneumoniae in 0.5%. 7 The microbial flora of the outer 
ear canal was determined for 77 healthy individuals 
(M = 44, F = 33). No growth of any microbe was 
found in 5% of males and 15% of females. Coagulase-
negative staphylococci, dominated by Staphylococcus 
epidermidis, were the commonest microbe group found 
(83% of persons sampled). Staphylococcus aureus was 
found in 7% males and no females. Diptheroids were 
cultured from 32% of the samples. 8 The outer ear is 
exposed to the external environment and much like 
skin on other parts of the human body is in contact 
with microbial life. Both the auricle and the external 
auditory meatus house a variety of microbes under 
healthy conditions. The outer ear is exposed to the 
outside oxygen-filled environment, the majority of 
the bacterial flora on the auricle and in the external 
auditory canal is made up of aerobic species. The outer 
ear is home to a diverse set of microbes including 
bacteria, viruses, and fungi 9,10. The skin of the external 
auditory canal and auricle is predominantly occupied 
by Gram-positive over Gram-negative bacteria . 
The main Gram-positive bacteria are staphylococci, 
coryneforms, streptococci and enterococci, micrococci, 
and bacillus. Gram-negative species inhabit the auricle 
and skin of the external auditory meatus to a much lesser 
extent with Pseudomonas aeruginosa and Moraxella 
osloensis in relative abundance. Some fungal microbes 
can be found in the skin of the outer ear, but are less 
abundant than either Gram-positive or Gram-negative 
bacteria 11. Staphylococcus aureus is notorious for its 

ability to become resistant to antibiotics. Infections 
caused by antibiotic-resistant strains often occur in 
epidemic waves initiated by one or a few successful 
clones. 12 

Staphylococcus aureus is naturally susceptible 
to virtually every antibiotic that has ever been 
developed. Resistance is often acquired by horizontal 
transfer to genes from outside sources, although 
chromosomal mutation and antibiotic selection are 
also important. It ant to vancomycin, penicillin 
,Quinolone, ,methicillin . 13 Staphylococcus epidermidis 
is a group of mannitol-fermenting coagulase-negative 
staphylococci characterized by multiple antibiotic 
resistance, very similar biochemical characteristics, 
and phage susceptibility. Clinical isolates belonging 
to this group are resistant to most antibiotics tested, 
including oxacillin, lincomycin, and novobiocin. The 
only antibiotic to which all tested strains are sensitive 
is vancomycin 14. Treatment of infectious diseases 
becomes more challenging with each passing year. 
This is especially true for infections caused by the 
opportunistic pathogen Pseudomonas aeruginosa, with 
its ability to rapidly develop resistance to multiple 
classes of antibiotics. Although the import of resistance 
mechanisms on mobile genetic elements is always a 
concern, the most difficult challenge we face with P. 
aeruginosa is its ability to rapidly develop resistance 
during the course of treating an infection 15. The 
problems associated with hospital infections caused by 
Serratia marcescens have become increasingly evident 
16-18 The spectrum of infections includes meningitis, 
pulmonary infections, septicemia, endocarditis, and 
a variety of localized infections. The ability of this 
opportunistic pathogen to acquire resistance to a broad 
range of antibiotics has made effective therapy more 
difficult. Several recent investigations have dealt 
with the problem of antibiotic resistance in Serratia 
19-22. The overall findings of these studies indicate 
that the polymyxins and cephalosporins are the least 
effective agents against Serratia in vitro, and although 
gentamicin, kanamycin, chloramphenicol, and nalidixic 
acid are the most effective, resistance to kanamycin and 
chloramphenicol, as well as the p-lactam antibiotics, has 
increased during the last decade 21,22.
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Materials and Methods 

The sample taken swabs from nose ,mouth ,ear 
,and cultured on MaCconkey agar ,Manitol salt agar , 
Nutrient agar and incubated in 37C in incubator for 24 
hours . Then the biochemical test applied at first gram 
stain and Gatalase test , then analytic profile index test 
applied .

The bacteria species tested with antibiotics 
sensitivity test 

Results 

The results showed the bacteria is (5 )(0,5%)
isolates of Staphylococcus aureus and (2)(0,2) isolates 

of pseudoumonas aeruginosa from 70 ear samples 
,this result same the result in(10) , (5 )(0,64%)isolates 
Staphylococcus aureus and( 4 )(0,51%)isolates of 
Staphylococcus epidermedis from 70 mouth samples 
and 5(0,5%) isolates from pseudomonas aeruginosa,(2)
(0,2%) isolates of Serratia marcescens from 70 nose 
samples this results same result in 23 . And the antibiotic 
sensitivity tested against 

Ciprofloxacin ,gentamycin

Vancomycin .Pencilin , Azithromycin,

Amikacin,levofloxacin3 show the results as the table below: 

 Antibiotics  
Bacteria   

VA p ATM CN AK LEV CIP

Staphylococcus aureus  + - + + + + +

Staphylococcus epedermidis  - - + - + + +

Pseudomonas aeroginosa
aeruginosa

+ + + + + + +

Serattia marcescens + - - - - + +

(Antibiotic sensitivity test result) 

+ mean sensitivity 

-mean resistant

LEV=Levofloxacin VA=Vancomycin P=Penicilin 
CN=Gentamycin

CIP=Ciprofloxacin Ak=Amikacin 
ATM=Azithromycin 

The result showed the Staphylococcus aureus 
sensitive to vancomycin and this result does not 
match the result of (24), and Staphylococcus 
aureus sensitive to levofloxacin ,pencilin 
,gentamycin,ciprofloxacin,amikacin,azithromycin ,

This result match with resulte in (25), Staphylococcus 
epedermedis sensitive to amikin 

,levofloxacin, Ciprofloxacin , azithromycin. , 
this resulte\\ match with result in (26) and resistant to 
Vancomycin,as result in(28) and sensitive to Pencilin 
and Gentamycin this result match with result in (29) . 
the result show the Pseudomonas aeruginosa sensitive 
to pencilin , amikacin and gentamycin this result 
match the result in (30), and sensitive to Levofloxacin, 
Vancomycin, Ciprofloxacin, Azithromycin this result 
same the result in (31) and not match with result in (32), 
and the result show the Serattia marcescens sensitive to 
Vancomycin,Ciprofloxacin,Levofloxacin ,gentamycin , 
this result match with result in (33) and this result not 
match with result in (34) and not match with result in 
(35) .

And the result show resistant to amikacin this result 
not match with result in (34) also not match with result 
in (35). 
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Conclusion
1- Staphylococcus aureus and Pseudomonas 

aeruginosa are the bacteria which found in ear.
2- Staphylococcus aureus and Staphylococcus 

epidermidis are the bacteria which found in mouth 
3- Psedoumonas aeruginosa and Serratia macrescence 

are the bacteria which found in nose .
4- Staphylococcus aureus sensitive to 

C i p r o f l o x a c i n , A m i k a c i n , A z i t h r o m y c i n 
,Vancomycin,Gentamycin, Levofloxacin and 
resistant to penicillin.

5- Staphylococcus epidermidis sensitive to Amikacin 
,Ciprofloxacine Levofloxacine,azithromycin and 
resistant to Pencilin,Vancomycin,Gentamycin.

6- Pseudomonas aeruginosa sensitive to Pencillin, 
Vancomycin, Gentamycin Ciprofloxacine, 
Levofloxacine, Amikacin, Azithromycin .

7- Serratia marcescens sensitive to vancomycin, 
Levofloxacin, Ciprofloxacine and resistant to 
Azithromycin, Penicillin, Gentamycin, Amikacin. 
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Abstract 
Background : Nerve growth factor is a member of a group of proteins called Neurotrophins (NTs), which 
are necessary for growth and differentiation of neurons in both central and peripheral nervous systems. In 
addition to this essential role, NGF has been suggested to play a possible role in ovarian functions. Thus, we 
proposed this study to evaluate the nerve growth factor level in the follicular fluid of women with polycystic 
ovary syndrome undergoing Intracytoplasmic sperm injection (ICSI) in comparison with the control group 
(non-polycystic women).

Results : Follicular fluid nerve growth factor levels of  non PCOS women were significantly higher than 
these of PCOS group (245.399 ± 63.41pg/ml vs. 149.592 ± 64.86 pg/ml), p-value =0.0001*. Also, it was 
significantly correlated negatively with oocytes number (Correlation Coefficient r= -0.431, P-value = 0.01) 
and positively with FSH (r=0.370, p value = 0.029).

Conclusion: Nerve growth factor level in the follicular fluid of polycystic ovary syndrome women is lower 
than it in non-PCOS ones. Additionally, it correlates directly with cycle day two FSH and inversely with 
oocytes number.

Keywords: Follicular fluid, Polycystic ovary syndrome (PCOS), Nerve growth factor, Neurotrophins, 
subfertility. 

Introduction

Nerve growth factor (NGF) is a member of a group 
of proteins called Neurotrophins (NTs), which are 
necessary for the growth and differentiation of neurons 
in both the central and peripheral nervous systems 1. In 
addition to this essential role, NGF has been suggested 
to play a role in the ovarian function, folliculogenesis, 
oocyte development, and ovulation 2. However, this NT 
is present in all compartments of the reproductive system 
with its high-affinity receptors trkA and p75, suggesting 
its physiologic role in ovarian functions. Different types 
of cells in the ovary, like theca cells, granulosa and 
cumulus cells ( CCs) have been found to produce NGF 3. 

NGF promotes follicular maturation and increases 
cell responses to FSH via FSH receptors up-regulation 

in neonatal rat ovaries 4. Similarly, in vitro studies on 
human GCs also showed FSH receptors expression up-
regulation by NGF 5. In addition to its effects on germ 
cells and GCs, NGF had been shown to have a role in 
promoting theca cells (TC) proliferation 6. FSH enhances 
LH receptor expression in preantral oocyte granulosa 
cells and thus prepare oocyte for final maturation and 
further ovulation 7. 

Role of NGF in Ovulation

Dissen et al., 8 postulated in his research in rats, that, 
both TrkA and NGF are increased in the follicular and 
ovarian interstitial cells, reaching their maximum level 
~5 h prior to ovulation. Additionally, he found that in an 
in vivo study, administration of NGF antibodies leading 
to suppressed ovulation, showing the important role of 

DOI Number: 10.37506/ijfmt.v14i4.12013
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NGF in ovulation triggering in rodents. Furthermore, he 
stated that trkA receptors activation by NGF can disrupt 
cell to cell interaction by modulation of the connexin 
43-based gap junction integrity, thus induce cellular 
dissociation of the follicular wall which occurs prior to 
ovulatory rupture in rats.

Nerve growth factor increases E2 prostaglandin 
(PGE2) secretion 8 and decreases granulosa-theca cells 
gap junction communication. Indeed, PGE2 is an LH 
mediator and it is a key molecular factor controlling the 
events of ovulation. Studies in animals have provided 
evidence that NGF has a role in the ovulation process. 
It was previously called ovulation-inducing factor (OIF) 
in animals . Barboni 9 in his research (Preovulatory rise 
of NGF in ovine follicular fluid) showed that the in vitro 
addition of NGF to cumulus-oocyte complex caused 
marked cumulus expansion and gradual cumulus-oocyte 
uncoupling. Additionally, it caused meiosis resumption 
in about 70% of oocytes. Streiter et al., 3, also stated 
that NGF is involved in the ovulation control. Moreover, 
studies in rats and hamsters, as well as sheep, showed an 
elevated level of NGF in the follicular fluid during the 
preovulatory phase 10,11. Interestingly, an administration 
of NGF in different ways consistently induced ovulation 
in several induced ovulatory mammals, like llamas, 
camelids and alpacas 12-14. In a research using a camel 
model, it was suggested that NGF in the seminal plasma 
was absorbed by the endometrium to the bloodstream 
and then reached to the hypothalamus where this NGF 
stimulated neurons to produce kisspeptin (a potent 
stimulator of GnRH), which eventually organized the 
preovulatory LH surge 12. 

Some studies showed that abnormal NTs system may 
negatively disturb ovarian function, causing reproductive 
problems in form of reduced ovarian reserve, PCOS and 
endometriosis in addition to that, NTs defects may lead 
to female infertility and even ovarian cancer 2. 

Methods   

Study design and setting

 This is a cross-sectional study, which had been 
approved by the Research Local Ethical Committee of 
the College of Medicine / University of Babylon. 

  Forty-four sub-fertile couples from the Fertility 

Center of Al- Najaf / Al-Sadr Medical City visitors were 
included in the study within the period from December 
2019 to February 2020. Written consent had been taken 
from all couples participated in this study. Both partners 
had been evaluated by a gynecologist and an urologist. 
The evaluation based on medical history and physical 
examination including anthropometric measurements 
(height, weight and BMI). Cycle-Day 2 vaginal US for 
assessment of antral follicular count was performed, in 
addition to the hormonal assay; including luteinizing 
hormone (LH), Follicle stimulating hormone (FSH), 
prolactin and Estradiol (E2) as well as triggering time E2 
were measured and recorded for all women participated 
15.

Selection criteria:

1. Women’s age was between 20 and 40 years (mean 
± SD = 28.57 ± 6.212). Women aged more than 40 years 
old had been excluded from the study. 

2. Women with current untreated pelvic disease like 
endometriosis, uterine problems: including submucosal 
fibroids or polyps, malformations, ovarian cyst had been 
excluded.

3. Female partners were grouped into two groups:

   Group one: females with polycystic ovary 
syndrome (n=20),  Selected based on Rotterdam criteria, 
including a history of oligo/amenorrhea, clinical 
picture of high androgen level either in form of signs 
and symptoms or biochemical investigation (high 
testosterone level) as well as ovarian cystic appearance 
on transvaginal ultrasound (OS Guideline Development 
Group 2019). Male partners were either normal or having 
mild to moderate impairment of semen parameters. 

Group two: females without PCOS (n=24), 
either normal females undergoing ICSI due to male 
factor infertility or females with tubal obstruction or 
unexplained infertility. 

Controlled ovarian hyperstimulation (COH)

  Controlled ovarian hyper-stimulation was done 
based on ESHRE ovarian stimulation guidelines (OS 
Guideline Development Group 2019) by a gynecologist. 
It was performed via fixed GnRH antagonist protocol for 
both PCOS and non PCOS women to avoid the risk of 
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ovarian hyperstimulation syndrome (OHSS) (Behery et 
al. 2020) associated with close monitoring of follicles 
number, size, level of maturation as well as serial TVUS 
and serum E2 level.

Gonadotropins initial dosing was individualized 
for each patient and the doses was adjusted based on 
the patient’s body mass index, age, ovarian reserve. 
Gonadotropin used is recombinant FSH (r-FSH) 
(Gonal-f and Follitropin). Drugs had been given on the 
basis of daily injection, usually either intramuscular or 
subcutaneous. The standard dose of Gonal-F was 150 
IU / day which can be increased up to 450 IU/day for 
obese women. Ovulation trigger was done 36 hrs. before 
oocyte pick up by administration of low dose GnRH 
agonist (0.2 mg Decapeptyl) subcutaneously.

Follicular fluid collection

After oocytes scanning and saving, the follicular 
fluid of the first follicle aspirated (of 20-24 mm diameter) 
was collected in tubes, centrifuged for 5 min at 269.6g 
then the supernatant clear fluid was taken and divided 
into safe lock tubes and saved at ¯80 Cº  in the deep 
freeze at the Kufa Medical College Center of Cancer 
researches until the time of the ELIZA test.

  Nerve Growth Factor (NGF) level  in follicular fluid  
measured by using enzyme immunoassay ELISA kit for 
human NGF from Bioassay Technology laboratory (BT) 

that have been validated for NGF level assessment in 
human follicular fluid, as per manufacturer’s instructions. 
After thawing of FF samples, an accurate quantitative 
detection of NFG had been done by a sandwich ELISA 
principle.   

Statistics 

Statistical Package for Social Sciences (SPSS) 
software had been used (version 21). An independent 
sample student t-test was used for comparing parameters 
between both groups. For categorical values, Chi-square 
was used. Bivariate analysis (Pearson’s correlation test) 
was used to test the degree of association between the 
measured variables and other clinical parameters. P ≤ 
0.05 was considered as statistically significant. 

Results

 Table 1 shows the demographic differences 
between PCOS and non PCOS groups. There was no 
significant statistical difference between the studied 
groups. while table 2 shows the insignificant statistical 
difference between both groups regarding cycle day two 
hormones, E2 at triggering time, LH/FSH ratio except 
for the oocytes number, there was a significant higher 
oocytes in PCOS group than non-PCOS one, P value = 
0.033 (Tab. 1., 2.).

Table 1: Comparison between both groups (PCOS and Non-PCOS) regarding age, body mass index (BMI) 
and infertility period.

Variable
PCOS

(N = 20)
Mean±SD

NON-PCOS
(N = 24)

Mean ±SD
P value

Age (years) 26.6  ± 5.113 30.36 ± 6.680 0.490

BMI (kg/m2) 27.365 ±  3.91 27.35 ± 3.15  0.996

Period of infertility (years) 6.75± 4.179 6.98 ± 3.66  0.850

Abbreviation: PCOS polycystic ovary syndrome, BMI body mass index. 
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Table 2. Comparison between the studied groups regarding cycle day two hormones, E2 at triggering time 
and oocytes number.

Variable
PCOS

Mean ±SD                  
NON-PCOS
Mean ±SD

P value

E2 (pg/ml) 34.20  ± 14.24 39.15   ± 16.42 0.305

FSH (mIU/ml) 4.87  ± 2.165 5.65 ± 2.413 0.276

Prolactin (ng/ml) 28.285 ±26.835 24.47 ± 10.158 0.539

E2 (pg/mL) at triggering time 2723.52 ± 1039.75 2108.27± 926.377 0.071

Oocyte number 11.35 ± 6.983 7.45 ± 4.228 0.033*

*significant. Abbreviation: FSH follicle stimulating hormone, E2 estradiol. 

There was a significant statistical difference between the studied groups regarding follicular fluid NGF level 
(measured in picogram per milliliter), with a higher level in the non-PCOS group (245.399 ±63.41 n=24) than PCOS 
group (149.592 ± 64.86, n=20), p value =0.0001*

Although NGF correlated positively with LH, E2, FSH, prolactin but the difference was statistically insignificant 
only with FSH, it was significant, P value =0.029. Interestingly, NGF correlated negatively with E2 at triggering time 
and oocytes number, r = (-0.461 and - 0.431) respectively with a p value= 0.010 for both (Tab.3). 

Table.3. Correlation between follicular nerve growth factor and LH, FSH, E2, prolactin, E2 at triggering 
time and oocytes number

Hormones
LH

(mIU/mL)
FSH

(mIU/mL)
E2

(pg/mL)
Prolactin
 (ng/mL)

E2 triggering 
time (pg/mL)

Oocytes
number

NGF

 r 0.046 0.370* 0.258 0.025 -0.461* -0.431*

P value 0.794 0.029 0.135 0.887 0.010 0.010

* Correlation is significant at the 0.05 level (2-tailed). Abbreviation: NGF nerve growth factor, FSH follicle 
stimulating hormone, LH luteinizing hormone, E2 estradiol. 
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Discussion

In the present study, there were no significant 
statistical differences regarding demographic 
characteristics including age, BMI, infertility type and 
infertility period between our study groups (PCOS and 
non PCOS). Additionally, there was a high specification 
of inclusion and exclusion criteria of other infertility 
causes and PCOS differential diagnosis that could affect 
the results. So the confounding factors were highly 
minimized. 

The controlled ovarian hyperstimulation protocol 
used was GnRH antagonist protocol to reduce the risk 
of developing ovarian hyper-stimulation syndrome 
(OHSS) complication 16.

 Table 2 compares between PCOS and non PCOS 
groups regarding cycle day2 hormones including FSH, 
E2, prolactin, E2 at triggering time and oocytes number. 
It shows no significant statistical difference between 
both groups. This can be explained as the PCOS is a 
WHO type 2 normogonadotropic anovulatory disorder 
15. 

The total retrieved oocytes number was significantly 
higher in PCOS women than non PCOS. These results 
are consistent with many previous studies (Falah Hassan 
and Zahir Al-yasiry; Kumar et al. 2013). This higher 
oocyte number in the PCOS group is attributed to the 
increased number of preantral follicles in polycystic 
women ovaries which are highly sensitive to iatrogenic 
ovarian stimulation done by COH 16.

Our results demonstrated that under conditions of 
ovarian hyperstimulation, the follicular fluid NGF levels 
were significantly higher in samples of non PCOS women 
than the PCOS group. These results are in agreement 
with the results stated by 1. While Sadeu et al., 17 showed 
there was no difference in the FF NGF level between 
PCOS and non PCOS women. Other researches stated 
that there were higher FF NGF levels in PCOS women 
than non PCOS 18.

However, in the present study, we examine the 
correlation of NGF with collected oocyte number. It had 
a highly significant inverse correlation with retrieved 
oocytes number and the estradiol level at ovulation 
triggering time; in addition to its positive correlation 
with age and FSH, this may indicate its increase in lower 

responder women and this confirms Salas et al., 5 and  
Buyuk and Seifer 1 opinions. Or it is presumed that, 
due to NGF high affinity-receptors (trkA) expression 
is predominated in the granulosa and theca cells of 
preantral and antral oocytes 6, NGF may haven’t any 
impact on oocytes number and its role in the normal 
ovary is confined mainly to: Late follicular maturation 
(pre-antral and antral follicles) which is FSH dependent 
6 and ovulation.

However, in human being the actual role of NGF in 
regulating the ovulation process still poorly defined and 
most information had been obtained from animals.            

The main problem in PCOS subfertility is oligo / 
anovulation (Rotterdam ESHRE/ASRM-Sponsored 
PCOS Consensus Workshop Group Revised 2003 
consensus) 19. It considered as the commonest 
anovulation cause affecting females worldwide 15.      

The lower follicular fluid NGF levels in PCOS 
women as compared to control group highlights the 
possible role of low NGF level in the PCOS anovulation 
problem. Therefore, the NGF role in human PCOS 
pathophysiology especially in events surrounding 
late oocyte maturation and ovulation needs further 
clarification.

Conclusions

Follicular fluid NGF levels are significantly higher 
in non PCOS women than the PCOS group. Additionally, 
the NGF correlated positively with cycle day-2 FSH and 
negatively with oocytes number and E2 at triggering 
time. Thus NGF role in the ovary may be limited to its 
participation in preantral and antral oocyte maturation 
and ovulation. Indeed, this requires further study in 
human ovaries for confirmation. 
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Abstract
    The present study was carried out to evaluate the activity essential oil and phenolic compounds of 
Thymus vulgaris, Melaleuca alternifolia and Betula pendula extracts against urinary tract infections caused 
by urease-producing from seven strains of bacteria Proteus mirabilis isolated from urinary tract infection. 
Microdilution technique has been used to evaluate antibacterial operations in sterile 96-well microtiter plates. 
Activity of urease and inhibition of urease assessed by indophenol test method. The results showed that M. 
alternifolia extract was the best antibacterial activities against all strains at 1.25 - 25 mg/ml. Also, 0.31 mg/
ml of phenolic compounds and essential oil of M. alternifolia extract serves as effective dual acting 100% 
urease inhibitor to prevent and eliminate urease. Besides, the results of phytochemical detection show that 
Coumarins, Terpenes, Alkaloids, Tannins, Flavonoids and Sesquiterpenes were present in M. alternifolia 
extract, which may be have anti-urease possessing activity. Furthermore, these plants could be act as a 
source of antimicrobial compounds against P. mirabilis which are commonly impaired by the development 
of bladder and kidney stones. 

  Keywords: Urease inhibitor, MIC, Total phenolic compounds, Phytochemical screening

Introduction 

Urinary tract infections are the severe health problem 
that affects millions of individuals every year. These 
are very prevalent infections that occur when bacteria 
enter the urinary bladder and multiply anywhere along 
the normal sterile urinary tract [1].  Proteus mirabilis, 
is well-known for its urease production and distinctive 
ability to differentiate into elongated swarm cells and 
characteristic bull’s-eye pattern of motility on agar 
plates. P. mirabilis could be observed in a huge range 
of environments, along with soil, water and sewage., but 
it is predominantly a commensal of the gastrointestinal 
tracts of humans and animals [2]. Proteus genus are 
widely distributed in the natural environment, including 
polluted water, soil, and manure. Due to their proteolytic 
activity, the ability to hydrolyze urea to ammonia and 
carbon dioxide, as well as the oxidative deamination 
of amino acids, these bacteria are involved in the 
decomposing of the organic matter of the animal origin. 
They are also present in the human gastrointestinal tract 

of humans and animals [3].  

Plants are rich source of antibacterial agents, most 
of which probably evolved as chemical defense against 
predation or infection. The present antibacterial review 
of the plant extracts demonstrates that folk medicine can 
be as effective as modern medicine to combat pathogenic 
microorganisms. Due to the ongoing restructuring of 
natural products and processes to maintain human and 
environmental health, the economic environment and 
the significance of medicinal plant materials have risen 
tremendously in latest years [4]. In general, the medicinal 
plant containing essential oil, alkaline, flavonoids, and 
phenol contents may posses’ strong anti-microbial 
properties [5]. Therefore, the current study was designed 
to evaluate the anti-bacterial activity of the essential 
oil and phenolic compounds of T. vulgaris and M. 
alternifolia against seven isolate of bacteria P. mirabilis 
and urease inhibitor agent with dual actions, which are 
commonly impaired by the development of bladder and 
kidney stones.

DOI Number: 10.37506/ijfmt.v14i4.12014
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Material and Methods

 Plant materials

The Plant samples were obtained from Baghdad 
local market, Baghdad  Iraq. Plants were identified in 
herbarium, Department of Biology /College of Science 
/University of Baghdad. The plant’s parts dried and 
grinded into powder by mechanical grinder, it kept at 
4°C until further investigations.

Bacterial Strains and Culture Conditions

Seven of P. Mirabilis strains were used in this study. 
These strains were isolated from urinary tract infections 
(UTIs). All strain was kindly provided by Department 
of Biology /College of Science /University of Baghdad. 
All strains were confirmed by using UTI chromogenic 
agar and Vitek2 compact. Strains were maintained in 
Mueller-Hinton agar.

Extraction of crude phenols 

 Crude phenols were extracted according to 
Ribereau-Gayon [6]. 

Extraction of the essential oils

The 100 g of the air-dried and ground parts of 
the tested plants were submitted for 4 hours to water-
distillation using a Cleavinger apparatus. The obtained 
essential oils were dried over sodium sulphate anhydrous, 
then stored at 4°C until tested and analyzed [7].

Detection of Triterpenes/Steroids (Liebermann-
Burchard Reagent).

 One mL of acetic anhydride and 5 drops of 
concentrated sulfuric acid (H2SO4) were added to the 
extract. A color change from violet to blue confirms the 
presence of steroids and formation of blue-green ring 
indicated the presence of terpenoids [8].

Detection of Coumarins.

 Three mL of 2N NaOH was added to 2mL of 
aqueous extract. Formation of yellow color indicated the 
presence of coumarins. Confirmation test was performed 
by adding 1mL of 5N HCl; in this case a colorless 
solution formed at the upper layer is considered positive 
[9].

Screening for Sesquiterpene Lactones. 

The Baljet reaction (1% Picric acid in 10% sodium 
hydroxide) was used to detect sesquiterpene lactones in 
the extracts. Reagents were mixed at a 1 : 1 ratio and 
added to 1mL of extracts (2-3mg). The transformation of 
the sodium picrate solution’s yellow color to orange-red 
color confirmed the positive reaction [10].

Test of Carboxyl Group. 

The presence of carboxyl groups was evidenced by 
adding 10 drops of 10% sodium bicarbonate solution; 
visible bubbles of carbon dioxide were considered a 
positive reaction [11].

Test for Tannins. 

Extracts were treated with 1mL of 5% ferric 
chloride which was added. The presence of tannins was 
indicated by the formation of bluish black or greenish 
black precipitate [12].

Shinoda Test. (Test for flavonoids)

Few fragments of magnesium metal ribbon (3-4 
pieces) were added to 1mL of extract, followed by 
dropwise addition of concentrated hydrochloric acid. 
Formation of pink or red color indicated the presence of 
flavonoids [13].

Test for Saponin. 

Two mL of distilled water was added to extracts 
suspended in ethanol and was shaken vigorously. The 
formation of copious foam layer indicates the presence 
of saponins [14].

Determination of Minimum Inhibitory 
Concentration (MIC)   

MIC of plant extracts against studied bacteria was 
determined by microdilution method in sterile 96-wells 
microtiter plates according to the protocol described 
previously McBain et al. [15]. Different plant extracts 
concentrations (100, 50, 25, 12.5, 6.25, 3.125 and 1.625 
µg/ml) (W/V) were prepared to containing bacterial 
cells comparable to McFarland standard no. 0.5 in a 
final volume of 200 μl. Sterile distilled water, broth 
and plant extracts were used as a negative control while 
sterile distilled water, broth and bacteria were used 



2802      Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4

as positive control. After 24 hrs. at 37° C, the MIC of 
each sample was determined. The MIC considered the 
lowest concentration of an antimicrobial that will inhibit 
the visible growth of a microorganism after 24 hours 
incubation [16].

Urease inhibition activity assay

  The phenolic solution assay mixture consisted of 
urea (30 mM) and (200 μl) crud extract. The reactions 
were initiated by the addition of 50 μl of urease 
enzyme solution in distilled water. Urease activity was 
determined by measuring ammonia concentration after 
15 minutes of enzymatic reaction. The ammonia was 
determined using 500 ml of solution A (contained 5.0 g 

phenol and 25 mg of sodium nitroprusside in 500 ml 
of distilled water) and 500 ml of solution B (contained 
of 2.5 g sodium hydroxide and 4.2 ml of sodium 
hypochlorite 5% in 500 ml of distillated water) at 37°C 
for 30 minutes. The absorbance was read at 625 nm. 
Activity of uninhibited urease was designated as the 
control activity of 100% [17]. 

Urease solution (200 μl) was mixed with the (200 
μl) essential oil of the two plants. Each mixture was 
incubated at 37°C for 30 min. Urease activity was 
determined by measuring ammonia production using the 
indophenol method as described (Weatherburn MW) [18]. 
Briefly, 5m1 each of essential oil reagent A and 5ml of 
alkali reagent B were added to each well. The increasing 

absorbance was measured after 30 min at wavelength 
of 625 nm using uv-visible spectrophotometer. All 
reactions were performed in duplicates in final volume 
of 10.4 ml [19].  % Inhibition= 100 - (Absorbance of Test 
Compound/Absorbance of Control)*100

Statistical Analysis

expressed as mean ± standard deviation (SD) for 
analysis performed in duplicate at least three times. 
Statistical analysis of the data was performed by 
Duncan‐s test: similar letters refer to a non-significant 
difference, while the different letters refer to a significant 
difference.

Results and Discussion

Effect of medicinal plants against bacteria.

Effect of TPC (Total Phenolic Compounds)

Antibacterial activity TPC against seven strains of 
P. mirabilis isolated from UTIs were revealed in Table 
1. TPC showed different inhibited concentration ranged 
from 6.25 to 25 mg/ml. M. alternifolia leaves extracts 
showed a good result of antibacterial activity against all 
tested microorganism strains using Microdilution assay 
method (Table 1). The MIC of M. alternifolia extract 
ranged from 6.25 to 12.5 mg/mL, while T. vulgaris and 
B. pendula show activity against microorganism strains 
but in higher concentration.

Table 1. MIC of TPC against P. mirabilis.

Concentration of extract (mg/mL)

Bacterial strains Thymus vulgaris Melaleuca alternifolia Betula pendula

P. mirabilis1 25 12.5 25

P. mirabilis2 25 12.5 25

P. mirabilis3 25 6.25 25

P. mirabilis4 25 12.5 12.5

P. mirabilis5 25 12.5 25

P. mirabilis6 25 6.25 25

P. mirabilis7 25 12.5 12.5

mean ± SE 25.0 ± 0.0a 10.71 ± 1.15b 21.43 ± 2.31a
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Effect of EOC (Essential Oil Concentration)

The growth of P. mirabilis strains were effectively inhibited for all isolates at MIC between 0.39 and1.25mg/ml 
of essential oils Table 2. The lowest MIC was 0.39 mg/ml for T. vulgaris essential oil, while the highest MIC was 25 
mg/ml for B. pendula essential oil as shown in Table 2 .

   Table2. MIC of EOC against P. mirabilis.

Concentration of extract (mg/mL)

Bacterial strains Thymus vulgaris Melaleuca alternifolia Betula pendula

P. mirabilis1 0.78 1.25 25

P. mirabilis2 0.39 1.25 25

P. mirabilis3 0.78 1.25 25

P. mirabilis4 0.78 0.78 25

P. mirabilis5 0.39 1.25 12.5

P. mirabilis6 0.78 1.25 12.5

P. mirabilis7 0.78 0.78 25

mean ± SE 0.67 ± 0.07c 1.12 ± 0.23b 21.43 ± 6.10a

Urease enzyme inhibition assay

Herein, urease enzyme inhibitory activity of TPC and EOC were elucidated as the most potent ones including T. 
vulgaris, M. alternifolia and B. pendula. As it is presented in Table 3,  TPC and EOC value 0.32 mg/mL of M. 
alternifolia were the most effective compound (100%) urease enzyme inhibition, followed by 0.30 mg/ml of B. 
pendula TPC (93.7%) and by 0.32mg/ml of  by  B. pendula EOC value 100%, respectively. While, the lowest activity 
was 90.6% for   T. vulgaris TPC.

Table 3. Urease enzyme inhibition

Plant extracts Activity % enzyme inhibition

T. vulgaris TPC 0.29 90.6%

M. alternifolia TPC 0.32 100%

B. pendula TPC 0.30 93.7%

T. vulgaris EOC 0.31 96.5%

M. alternifolia EOC 0.32 100%

B. pendula EOC 0.32 100%

     Phytochemical screening 

  Phytochemical screening results of different functional groups of selected plant extracts were summarized in 
Table 4. Coumarins, Terpenes, Alkaloids, Tannins, Flavonoids and Sesquiterpenes were found in M. alternifolia and 
T. vulgaris extract. While, Tannins, Flavonoids, Alkaloids and Sesquiterpenes compounds have been described in 
B. pendula extract. 
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Table 4. Phytochemical screening results of selected extracts.

Compounds M. alternifolia T. vulgaris B. pendula

Terpenes +++ +++ +++

Flavonoids +++ ++ +

Coumarins +++ ++ -

Alkaloids ++ +++ +

Tannins ++ ++ -

Saponins - - -

Carboxyl group - - -

sesquiterpenes +++ +++ +++

+: low intensity reaction, ++: medium intensity reaction, and +++: strong intensity reaction

Discussion 

In general, the results presented here contribute to 
the knowledge of antimicrobial activities and chemical 
composition of the tested TPC and EOC obtained 
from aromatic plants. Some of these compounds were 
recognized to exhibit therapeutic activity and metabolic 
activity [20]. Actually, the flavonoids, have been reported 
to be synthesized by plants in response to microbial 
infection and have been shown to have antibacterial 
activities. Also, Tannins were reported have demonstrated 
activity against bacteria [21]. Also, the antimicrobial 
activity was found in the M. alternifolia, T. vulgaris and 
B. pendula extracts, and this may be due to the presence 
of Terpenes. This result is supported by the study carried 
out by Alberto et al., who reported that the terpinen-4-ol 
have antioxidant and anti-bacterial activity [22]. In this 
work, the urease enzyme inhibitor, have been shown 
that the EOC extracts were the most effective inhibition 
growth of P. mirabilis than TPC, this may be due to 
the high concentration of phytochemical compounds. 
Besides, each phytochemical has different functional and 
mechanism in the antimicrobial action. For example, the 
phenolic compounds were much active than aldehydes, 
while the aldehydes were much active than ketones, and 
the ketones were more active than alcohols, ethers and 
hydrocarbons [22]. Also, this result agrees with the study 

of Hanene et. al. [23], whom demonstrated the finding of 
MIC antibacterial activity of EOC extract of T. vulgaris 
against wide range of pathogenic gram-negative 
bacteria [24]. On the other hand, the M. alternifolia 
was more effective inhibiter of urease enzyme, which 
may be due to the high concentration of flavonoids and 
coumarins compared with the other plants. However, the 
Coumarins possess a variety of biological properties, 
including antimicrobial, antiviral, anti-inflammatory, 
antidiabetic, antioxidant, and enzyme inhibitory activity. 
On the other hand, possible the synergistic effects of 
phytochemical compounds in the oil may also increase 
their antimicrobial activity. 

Conclusion

Some of the plant extracts assessed in the current 
study had potential activity for antimicrobial and urease 
inhibitors against isolated UTIs bacteria, which may 
be an alternative to controlling the development of 
microbial urease or may be used as a model for searching 
for fresh drugs.
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Abstract
Aim: The presented study was established to evaluate the impact of formalin (FA) on the blood levels of 
superoxide dismutase (SOD), lipid profile, total serum protein and serum albumin   in female rats. Materials 
and methods: The animals were assigned randomly into groups of six; control group, and treated other five 
groups as follow, first group exposed to formalin at 200ppm (F200 group), the second exposed to formalin 
at 400ppm (F400 group), third group exposed to formalin at 200ppm plus melatonin at 10mg/kg (F200M 
group), fourth group exposed to formalin at 400ppm plus melatonin at 10mg/kg (F400M group), and the 
fifth exposed to melatonin at 10mg/kg (M group). Samples of blood from the rats were collected at day one, 
day and day 30 of the experimental period that was continued for 30 days. Results: Using immune-based 
techniques, the SOD activity, it has been here-resulted in significant (p˂0.05) after-formalin-exposure-
decreases in the blood samples of female rats from F200 and F400 groups, especially, when compared 
with the control group. The total cholesterol levels revealed significant (p˂0.05) increases in the blood of 
the tested animals of the F200 and F400 groups. These increases affected the rates of LDL, VLDL, and 
triglycerides in the blood of the studied rat-females of both F200 and F400 groups when compared with 
the control animals. Interestingly, low levels of HDL were noticed in the blood of the animals of the F200 
and F400 when comparisons with control animals. The concentrations of the LDL, HDL, and triglycerides 
in the serum of the formalin-exposed females showed significant (p˂0.05) low levels when compared with 
control animals. For day-30 collection, albumin concentrations revealed significant (p˂0.05) elevation in the 
blood of the F200 and F400 animals.. Histological examination revealed that the liver of female rats exposed 
to 200ppm or 400 ppm of formalin for 30 days have been adversely affected. Whereas, the histological 
examination of the liver of animals treated with melatonin and formalin were less affected due to formalin 
exposure. Conclusions: These results demonstrate the formalin high toxic effects on the hepatic tissues can 
be overcome by the use of exogenous melatonin.

Keywords: Antioxidant, formaldehyde, hormones, melatonin.

Introduction

Environmental contaminants cause direct toxic 
effects such as endocrine disruption, that are altering 
the normal hormonal environment and reproduction 
due to exposed to exogenous chemicals. They alter the 
metabolism, synthesis, and gene expression of hormones, 
creating critical situations for the development of the 
body(1). Formaldehyde (FA) is one of the substances 
that caused pollutant in many routs .FA can generate 
irritation toxicity that affects body organs such as eye 

and respiratory tract with bronchoconstriction and fluid 
accumulation in these tracts (2). FA is a potent sensitizer 
and a carcinogenic effect.

666 According to the foregoing, it became clear 
that there are many ways to be exposed to formalin 
and the risks it poses to public health, to show the 
health effects of the wrong use of formalin in food 
preservation that randomly imported into the country. 
Also the study examined the role of melatonin in 
preventive or resistance the harmful effects of formalin 
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on experimental animals. The presented study was 
established to evaluate the impact of formalin (FA) on 
the blood levels of superoxide dismutase (SOD), lipid 
profile, total serum protein, serum albumin, follicle 
stimulating hormone (FSH), luteinizing hormone (LH), 
and estrogen (E2) in female rats. (3) 

 Materials and methods

Animals: The present study was conducted at 
Science Collage, University of Wasit from November, 
2018  to  April  2019  . A total number of 36 adult albino 
rats, weighting 175-250 g and 10-14 weeks age were 
used in the current study.

Experimental Design:  The present study was 
conducted on 36 adult female rats . Animals were 
randomly divided in to six equal groups ; each group 
consisted of 6 adult female rats as in the following :                                                                            

1-Control  group : orally dosed with distilled water .                                                   

2-Group 2: orally dosed from formalin 200ppm  for 
30 days                                       

3- Group 3:orally dosed from formalin with 400ppm 
for 30 days                                

4- Group 4:orally dosed from formalin with 10mglkg 
from melatonin for 30 days.      

5-Group 5:dosed from formalin 400ppm with 10mg\
kg of melatonin for    30 days    

6-Group 6:10mg/kg dosed of melatonin only for 30 
days                                             

Sample Collection: At the end of the tests all the 
animals were killed. The rats were first weighed before 
sacrifice and then anesthetized by cotton loaded with 
anesthesia of diethyl ether in a specific box. A midline 
abdominal incision was used to open the abdominal 
cavity to take the sample which includes: Cardic 
puncture for blood collection was entitled (4). Liver  
tissue samples were collected.

Blood analyses :cholesterol Gen 2, and triglycerides 
TRIGL were measured relying on the kits used and their 
protocols.

Histological techniques:

The tissue (liver organs) have been extracted from 
both classes in the following phases and ready for 
histological research using hematoxylen and eosin stain 
(5). 

Statistical Analysis

Data is evaluated with a mean ± SD. Comparisons 
of classes were rendered utilizing the SPSS (Statistical 
System for Social Sciences) with the study of variation 
(ANOVA). The minimum value maximum was found 
to be P<0.05. Last big check (LSD). The gap between 
measures was decided for (ANOVA) SPSS (6) .     

Results and Discussion

Symptoms in female rats after treated with formalin 
in both concentration 200,400ppm During the last (30) 
days of the experiment ,which is by administering dose 
of formalin treatment at the concentration of ( 200,400)
ppm. some symptoms and signs were observed on the 
animals of the group. This includes hair colour shifting 
from white to yellow and also general  weakness of 
the body which is the weakness of teeth that begins to 
break down or gets yellow. These animals were perished 
in relation to the second , third, fourth and fifth group 
,but the second and third group have more symptoms 
than the fourth ,fifth group , because the fourth and fifth 
groups have formalin and also Melatonin, while the 
sixth group is treated with melatonin only . predation is 
noticed  among  them ,binge eating and strength in body. 
The current study showed a reduction on serum SOD 
activity. It was recorded a reduction in SOD activity and 
increase in lipid peroxidation in experimental animals 
after exposure to formaldehyde . Oxidative stress derived 
secondary toxic actions might be induced by FA. SOD 
lowered by formaldehyde due to elevations of some free 
radicals. Irreversible toxicity may be performed for long 
time exposure to FA. The catalase, by FA, GSH reduced 
and no recovery levels were seen in which secondary 
toxicity induced via oxidative stress was conducted. 
SOD was significantly higher in group had low dose of 
formaldehyde with melatonin  (GIV) than those of high 
dose (GV), and compared with those groups had FA 
only, this result may be the role of antioxidant capacity 
of melatonin as indicated by previous researchers who 
concluded the role of melatonin in partially prevent 
the liver damage against HCHO intoxication. Broad-
spectrum antioxidant effects of melatonin can be seen to 
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eradicate free radicles (7). 

Current study showed that exposure to F200 and 
F400 results in significant increase in cholestrol, TG, 
LDL-c, VLDL significantly in treated female rats. High  
rates of LDL and VLDL increases the incidence chances 
of cardiovascular disease considered to be a major risk 
factor for chronic disease such as coronary heart disease 
and hypertension and some types of cancer , while the 
HDL ratio decreased significantly, which is a result of the 
previous studies , as it was found by previous researchers 
that formalin increases the oxidation pressure that leads 
to high levels of fat. Formalin substance increases the 
pressure of oxidation as the generation of free radicals 
that attack the fat of the cellular membranes increases , 
leading to the generation of malondydehyde , which in 
turn leads to the destruction of vessels and tissues (8)  . 
HDL decreases in the treated animals with formalin at 
200 or 400 can be expected in which certain damages 
may have been introduced to those pathway components 
leading to the disturbances in the metabolisms of those 
lipids showing lower levels of HDL in the blood of 
the tested rat females.This increase may be due to the 
effect of formalin on the permeability of the hepatic 
cell membranes or it may be due to the blockage of the 
hepatic canal. Bile , which leads to reduced or stopped 
cholesterol release in the duodenum. LDL is oxidized by 
the oxygen free radicals in the arteries and converted in 
to foamy lesions or atherosclerosis (9)      

Current study showed that exposure to F200 with 
10mglkg from melatonin  and F400 with 10mglkg from 
melatonin results in significant decrease in cholestrol, 
TG, LDL-c, VLDL and increase of HDL significantly 
in F200 and F400 groups, whereas these values were 
normal with 10mglkg from melatonin compare with 
control group. On the other hand melatonin removes 
the oxygen free radicals and prevents oxidative 
changes.  LDL is generally a blood lipid disorder and 
plasma lipid alteration among the risk factors for 
cardiovascular disease .More attention has recently 
been paid to melatonin to improve lipid profiles. The 
mean effects of melatonin on plasma lipids and lipid 
peroxide level have been reported in previous studies. 
Studies were also conducted on this hormone on the 
physiological changes resulting from high-calorie 
and fat diets. The use of melatonin accompanied by 
zinc acetate leads to a significant decrease in the level 
of cholesterol in the blood and TG , LDL .Melatonin 
probably improves the features of fats from by reducing 
the oxidation of fats and other necessary proteins by free 
radicals according to the results of some studies, there 
are several mechanisms that can be suggested for this 
action of melatonin : Interactions with LDL-c receptors 
, inhibition of biosynthesis of cholesterol and LDL-c 
accumulation , analgesia of lipase protein and reduces 
lipoprotein activity of the accumulation of TG rich in 
very LDL , VLDL molecules and decreases in intestinal 
cholesterol absorption or inhibition of transport of fatty 
acids through metabolism receptors (10).                                                                               

Table (1): The effects of formalin, melatonin and formalin with melatonin on serum SOD concentrations   
mmol/L in mature female rats.

Table 1: Lipid, sex-hormone, and superoxide dismutase profiles in the study groups at day one of sample 
collection.

Group Cholesterol HDL LDL SOD Triglycerides VLDL

Control 54.86 24.319 19.56 247.77 58.66 11.731

F200 55.01 24.242 19.42 243.78 56.75 11.351

F400 54.4 23.964 19.01 243.51 57.13 11.426

F200M 55.13 23.601 20.16 246.67 56.82 11.364

F400M 54.29 23.202 19.88 249.52 56.06 11.21

M 54.96 24.084 19.41 246.53 57.42 11.482

LSD N.S. 0.5289 N.S. 3.143 1.011 0.2023
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LSD: Least significant difference; N.S.: Non-significant

Table 2: Lipid, sex-hormone, and superoxide dismutase profiles in the study groups at day 15 of sample 
collection.

Groups Cholesterol HDL LDL SOD Triglycerides VLDL

Control 55.18 24.5 18.87 247.06 59.07 11.814

F200 59.86 20.74 25.84 201.05 66.39 13.279

F400 70.34 18.18 37.59 181.93 72.82 14.563

F200M 58.82 22.28 24.66 238.73 59.42 11.884

F400M 59.89 19.89 27.44 214.98 62.76 12.552

M 51.21 26.29 14.44 266.51 52.43 10.487

LSD 1.19 0.756 1.266 2.826 1.307 0.2614

The liver of the control group, the liver tissue 
revealed normal central vein with liver cords of 
hepatocytes radiating from the central vein and separated 
by blood sinusoid plus hepatocytes had rounded nuclei 
indicating normal (without changes) tissues (Fig.1,A)   
For both F-200 and F-400 groups  (Fig. 1,B and Fig2, 
A) respectively, at day-30 sample collection time, loss 
of normal architecture, degeneration of hepatocytes 
with numerous vacuolations, presence of pleomorphic 
nuclei with different sizes and degeneration levels, loss 
of sinusoidal spaces, central-vein rupture, hepatic-tissue 
based scattered inflammatory cells, blood-filled-central-
vein dilation, dropped-out-degenerated hepatocytes, 
mostly displayed pycnotic, absent nucleoli, and nuclear-
material clumping.  (11) mentioned  that FA is extremely 
soluble and reactive in its contact with mucus or other 
nucleophilic-group-containing cellular macromolecules, 
such as amino acids and DNA. FA may interfere-
react with DNA, and it is accountable for the genotoxic 
and carcinogenic results of FA via the construction of 
bonds between DNA and FA related adducts. This fact 
are explain the effect of FA on the nucleus.                                                                          

 For the F-200 10mg/kg at day 30 of the experiment 
(Fig.2, B), the protective treatment of melatonin against 
the exposure to 200PPM of FA showed a decrease in 

the histological changes compared to F-200 group that 
received FA alone, in which less dilation of central 
vein, less dilation of sinusoidal spaces, less congestion 
in the central vein, less infiltration of lymphocytes, and 
less inflammatory cell  infiltrations  and hepatocyte 
degenerations were seen  in  the  melatonin  treated  
group  compared  with those from the F-200 group.                                                                                    

In the case of the F-400 with 10mg/kg group at 
day- 30 time-point, the histological findings revealed 
that the exposure to formalin and melatonin resulted 
in  less severe central vein congestion, some restoration 
of the liver architecture with less impacted endothelial 
lining, less dilated sinusoidal spaces with close-normal 
thickness of tunica media, low levels of infiltration of 
inflammatory cells, smaller sinusoids, low numbers of 
hemorrhages (Fig.3,A)                                                                                                   

 (12) concluded that M fought the induced oxidative 
stress produced by the exposure to FA that increased the 
tissue toxicity generating lower infiltration of neutrophils 
and decreasing the 8-hydroxydeoxyguanosine (8-
OHdG) levels, which can be useful for the protection 
against the exposure to FA, and this agrees with the 
current investigation results                                                                                                         
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For  the groups that received 10mg/kg   melatonin only, the findings of the liver tissues showed normal 
tissue structure, architecture, compartments (Fig.3,B) Our study is comparable with (13) who mentioned that the 
melatonin play important role to improvement the histological structures of kidney and liver of mice and give it the 
normal characteristics for these organs. (14) mentioned the fact that melatonin is nowadays there has been a certain 
knowledge of the importance of melatonin in human biology and diseases, but many of its roles and consequences 
tend to be overlooked. Melatonin is a powerful free radical scavenger, stronger than vitamin E.  The extremely 
toxic hydroxyl radical and other oxygen-based radicals are modified by melatonin effectively. Melatonin also has 
antioxidant effects: it improves the concentrates of various antioxidant enzymes such as the SOD, glutathione 
reductase, and glutathione peroxidase. In addition, melatonin suppresses NO synthase, a pro-oxidant enzyme.                                                                              

Figure 1  : A- Images microscope represent liver of rat   control central vein (A), sinusoidal spaces (B 
hepatocytes (C).100X(H&E) , B- Images microscope represent liver of rat exposed to formalin 200 ppm  
at day 30 of the experiment appeared loss of  sinusoidal spaces(A), rupture of central-vein (B), pycnotic 

nuclei(C) and infiltration of lymphocytes(D). 200X (H&E)

Figure  2 : A-Images microscope represent liver of rat exposed to formalin 400 ppm  at day 30 of the 
experiment appeared pycnotic nuclei(A), degeneration of hepatocytes with numerous vacuolations (B), 

infiltration of lymphocytes(C), absent nuclei of hepatocyte (D), nuclear-material clumping(E) and necrosis 
of hepatic cells(F). 400X (H&E), B- Images microscope represent liver of rat exposed to formalin 200 ppm  

and melatonin  10 mg/kg at day 30 of the experiment less severe central vein congestion (A), less dilated 
sinusoidal spaces (B) and  less impacted endotheliallining(C).200X(H&E)                                                                                                             
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Figure 3 : Images microscope represent liver of rat exposed to formalin  400 ppm  and melatonin 10 mg/
kg at day 30 of the experiment less severe central vein congestion (A), less dilated sinusoidal spaces (B)  low 
levels of infiltration of inflammatory cells(C) and no found hemorrhages .  20X(H&E) B- Images microscope 
represent liver of rat exposed to  melatonin  for 10mg/kg    at  30 days of the experiment normal central vein 

(A), normal sinusoidal spaces (B) normal hepatocytes (C).40X(H&E)
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Abstract
Rheumatoid arthritis (RA) is considered as an autoimmune disease which influences the joints. It usually 
results in a warm, enlarged, and painful joints. Stiffness and Pain typically amplify once relaxation. 
Frequently, the hands and wrist are involved, with similar joints naturally involved on both sides of the body. 
The syndrome might additionally have an impact on the other parts of the body. Adenosine Deaminase is an 
enzyme (EC 3.5.4.4) used with the metabolism of purine. It is essential for the analysis of adenosine from 
nutrition and the revenue of nucleic acids in soft tissue. Its chief purpose in humans is the immune system 
growth and preservation. On the other hand, the complete physiological role of ADA is so far not known. 
This study carried out at Al-Kadima Teaching Hospital, during the period fr6-om September 2014 till the 
end of October 2015. Patients who have any other disorders conditions are excluded. Subjects accepting 
treatment with medications within 7-9 months. A total of 66 patients with Rheumatoid arthritis were 
enrolled in this study: thirty-five of them were newly diagnosed to have Rheumatoid arthritis who receives 
no therapy for Rheumatoid arthritis (group A); the remaining thirty-one patients were with Rheumatoid 
arthritis who receive by methotrexate 500 mg for 7-9 months as the (group B). Twenty-six healthy subjects, 
as controls(group C ). The results show a significant elevation in the ADA activity in group A and group B. 
The study concluded that the level of ADA was higher in  Iraqi RA patients than in healthy control subjects
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Introduction

Rheumatoid arthritis (RA) is considered as an 
autoimmune disease which influences the joints. It 
typically results in warm, inflamed, and hurting joints. 
Rigorousness and Pain characteristically amplify once 
relaxation. Frequently, the hands and wrist are involved, 
with the analogous joints certainly intricate on both sides 
of the body. This force clue to inflammation in the heart, 
inflammation in the lung, and low red blood cell count, 
fatigue and elevated in the body temperature could also 
be found.(1) 

Recurrently, signs arise on gradually from weeks 
to months. Even though the fact that the reason for 
rheumatoid arthritis is not well identified, it is speculative 

to contain a miscellaneous of environmental factors 
and genetic. The exceptional mechanism comprises the 
aggressive action of the immune system of the body 
which indication to solidifying and irritation of the joint. 
It influences cartilage and bone.[1]

The sympathy of this syndrome is to be influenced 
by a person’s symptoms and signs.(2) RA affects 
between 5 and 50 per 100,000 people newly developing 
the condition and between 0.5 and 1% of adults in the 
developed world each year.(3) Onset is persistent through 
middle age female are influence 2.5 times as often as 
men.[1] In 2013, it gives rise to in 38,000 deaths up 
from 28,000 deaths in 1990.(4) Adenosine Deaminase 
is an enzyme (EC 3.5.4.4) used with the metabolism of 
purine. It is essential for the breakdown of adenosine 
from sustenance and for the revenue of nucleic acids in 
soft tissue. Its topmost purpose in humans is the immune 
system growth and preservation.(5) Instead, the complete 
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biological character of ADA is not recognized ADA 
present in both major form (dimer-complex) and minor 
form (monomer). (6) In the monomer configuration, 
the enzyme is a polypeptide chain,(7) fixed into eight 
elements of equivalent α/β barrels, which frame a 
topmost deep pocket that is the active site. Along with 
the eight essential β-barrels and eight marginal α-helices, 
ADA likewise embraces five further helices: residues 
19-76 fold into three helices, located between β1 and α1 
folds; and two antiparallel carboxy-terminal helices are 
placed across the amino-terminal of the β-barrel. The 
ADA active site involves a zinc ion, which is located 
in the deepest recess of the active site and synchronized 
by the substrate and five atoms from His15, His17, 
His214, Asp295.(5) The substrate is bound to an active 
site by nine hydrogen bonds and become stable. The 
carboxyl group of Glu217, approximately coplanar with 
the substrate purine ring, is in the site to formulate a 
hydrogen bond with N1 of the substrate. The carboxyl 
group of Asp296, correspondingly coplanar with the 
substrate purine ring, forms a hydrogen bond with N7 
of the substrate. The NH group of Gly184 is in position 
to consist of a hydrogen bond with N3 of the substrate. 
Asp296 forms bonds composed with the Zink ion 
(Zn+2) laterally with 6-OH of the substrate. His238 also 
hydrogen bonds to substrate 6-OH. The 3’-OH of the 
substrate ribose figure a hydrogen bond over and done 
with Asp19, conversely the 5’-OH construct a hydrogen 
bond through His17. Double extra hydrogen bonds are 
made to water particles, at the preliminary of the active 
site, thru the 2’-OH and 3’-OH of the substrate. In place 
of the importance of the recessing of the active site in 
the interior enzyme structure, the substrate, immediately 
it bound, is very nearly completely recaptured from the 
solvent.(7) The surface area of the substrate to solvent 
once bound is 0.5% the surface area of the substrate in 
the Free State.

Material and Methods

Subjects: the study was a cross-sectional study 
carried out at Al-Kadima Teaching Hospital, during the 
period from September 2014 till the end of October 2015. 
Patients who have any other disorders conditions are 

excluded. Subjects accepting treatment with medications 
within 3 months. All subjects were nonsmokers, and 
none reported chronic alcohol consumption.

The protocol for the study was approved by the 
Ethical committee of Al-Nahrain Medical  College and 
informed signed consent was given by each subject.  
A total of 66 patients with Rheumatoid arthritis were 
enrolled in this study: thirty-five of them were newly 
diagnosed to have Rheumatoid arthritis who receives no 
therapy for Rheumatoid arthritis (group A); the remaining 
thirty-one patients were with Rheumatoid arthritis who 
receives by methotrexate 500 mg 7-9 months as a 
therapy (group B). The study included another Twenty-
six healthy subjects, non- alcoholic, non-smoking and 
no family history of any type of Diabetes Mellitus or 
Hypertension who serve as healthy controls(group C ); 
they were matched with patients` groups for age as in 
table 1.                            

Blood samples: 

Five millilitres of random venous blood was 
withdrawn from each patient, in the supine position, 
without application of a tourniquet. Samples were 
transferred into a clean new plane tube, left at room 
temperature for 15 minutes for clotting, centrifuged at 
1800 x g for 10 minutes at 4°C, and the separated serum 
was transferred into  Eppendorf tube and was used for 
measurement of ADA. The tubes were stored at –20 oC 
until analysis, which was done within one month after 
collection.   

Procedure:  measurement of serum ADA was done 
by ELISA kit [8].

Statistical Analysis

Statistical analysis was done using Excel system 
version 2003 and includes descriptive statistics (mean 
and standard deviation) and inferential statistics (t-test) 
to test the significance of the mean difference. When 
P-value was less than 0.05, the difference is considered 
statistically significant, and the difference is considered 
highly significant when P-value was less than 0.001.                                             



2816      Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4

Results
Table (1) clinical criteria of patients groups with Rheumatoid Arthritis and control (mean ±sd )                                                                             

Parameters Group A Group B Group C

Age rang (years) 45-67 45-67 45-67

ADA (IU/l) 13.248±4.145 32.268±4.779 18.738±4.34

 Table (2) p-value between the studied groups

The Groups Group A Group B Group C

Group A -------- ≥0.001 ≥0.001

Group B ≥0.001 ≥0.001 ≥0.001

Group C ≥0.001 ≥0.001 ≥0.001

Discussion

The preclusion of joint damage and reducing the 
sickness form vital mechanisms of administration of 
RA patients, the first establishment of the appropriate 
treatment is essential. Even though clinical guides help 
in appraising syndrome activity, biochemical indicators 
are furthermore one of the things for signs of syndrome 
activity and progress. This study demonstrated in table 
1 group B has the maximum level of ADA, though 
group A the lowest level of   ADA. Nevertheless, the 
strict source of flow in ADA levels is not recognized, the 
activity might be greater than before as a consequence 
of its ejection from the damaged cells and initiate of 
cellular proliferation in RA (9) Nalesnik M et al., revealed 
an insignificant association between CRP and ADA in 
patients with RA without methotrexate treatment and 
recommended that ADA  activity in serum might be 
used as a biochemical indicator of the inflammatory 
progression in RA (10).                                                        

ADA catalyzes the irremediable hydrolysis of 
adenosine to inosine. Adenosine has been revealed to be 
a strong endogenous anti-inflammatory agent (11). The 
enzyme ADA characterizes a checkpoint in the directive 
of extracellular Adenosine levels (12) and therefore is 
possible to moderate the inflammatory procedures.                                 

A study by Sari et al., (13) exposed that serum total 
ADA activity is linked with RA and may propose a 
respected helper to measure inflammation moreover to 
the traditional indices. That suggested that determining 
ADA activity help for a superior clarifying of some of 
the pathophysiological sorts of the disease.                                                   

Methotrexate is the anchor drug for remedy of RA. 
Subsequently, the anti-inflammatory influence of MTX 
is through the incitement of adenosine receptors, it was 
reflected that the therapeutic properties of MTX could be 
as a result of catalytic activity of ADA in the serum (14)

The pathophysiology of adenosine ejection is associated 
with MTX pathways. It is recommended that MTX stops 
ADA and surges vasodilatation convinced by adenosine 
so it is a deduction that ADA activity in serum may be 
an imaginable biochemical indicator for checking the 
therapeutic properties of MTX in RA patients. Van Ede 
et al. resolved a connection between ADA and MTX 
treatment in patients receiving MTX and folic acid 
(15). Salesi et al. revealed that ADA levels earlier and 
later the MTX treatment in their RA group and point to 
a connotation with ADA levels with the usefulness of 
MTX treatment (16)

Conclusion

This study showed that level of ADA was higher in 
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Iraqi RA patients     than in healthy control subjects.
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Abstract
Orthodontics represent an important dental speciality which deals different situations of patients 
malocclusion, they use many kinds of sharps and cutting instruments, making them liable to different types 
of infections which could be transmitted from either the patients or the instruments if they don’t follow the 
infection control principls. The data were collected by answering a questionnaire by 101 orthodontists, the 
results showed different responses of the participants to the variables used by the questionnaire leading to a 
conclusion that more efforts are needed to improve the application of infection control guidelines between 
Iraqi orthodontists. 

Keywords: orthodontics, infection control, health, patients; infection. 

Introduction

Orthodontists facing various types of microorganisms 
during practicing dentistry by contaminated instruments, 
inhalation of aerosols or through percutaneous injuries 
with different wires such as ligature or arch wires 
also banding and bonding materials and other sharp 
instruments(1).

Studies found that Orthodontists have the second 
highest occurance among dental workers concerning 
hepatitis–B infections (2). People reciving treatment in 
dental clinic could be undetected hepatitis-B carriers 
and patients secreting herpes simplex viruses in saliva 
may be asymptomatic, those patients have the potential 
for transmitting diseases. Diseases such as hepatitis-B, 
HIV and tuberculosis have long incubation period and 
therfore, it is very difficult to detect the origin of such 
infections to the dental workers and other patients (3). 

Before beginning with work the orthodontist should 
be clear about his or her goals in infection control criteria 

and it is mandatory to apply the most progressed method 
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Bassam Alsheekhly
bassam_rehab@yahoo.com 

of disinfection and sterilization to get good results(4).

Sterilization kills all types of microorganisms 
including viruses, bacterial and mycotic spores.

Disinfection is the technique used for destruction 
or inhabition of the most pathogenic microorganisms 
and inactivating some viruses,therfore, reduction of 
microbial contamination to a safety levels.(5)

Hepatitis B virus can be spreaded by as little 
as 0.0004 ml blood while HIV by 0.1 ml blood(6). 1 
ml of gingival crevicular fluid contains 150 billion 
microorganisms and 6 billion microorganisms can be 
found in 1 ml of saliva (7). 

Many studies in literature reavels that emphasize 
on the effect of sterilization in orthodontics practice 
however there is no comprehensive research that evaluate 
the compliance of Iraqi orthodontist to infection control 
procedures. 

Aim of the study

In this study we will evaluate sterilization and 
disinfection methods employed in orthodontic practice 
in Iraq.

DOI Number: 10.37506/ijfmt.v14i4.12017
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Material and Methods

In the present study, data collection gained by an 17 
items questionnaire was delivered to a total of 101 Iraqi 
orthodontists / general practitioners(GP) (who attended 
intensive orthodontic course), these question covered 
some infection control guide line.(8)

Statistical analysis was performed by using SPSS 
version which includes descriptive statistic (frequency 
and percent) also Z-test were used to test two proportion 
and chi square for goodness of fit to test more than two 
proportion. N.S non-significant (P˃ 0.05), S significant 
at (P˂0.01) and highly significant (P˂0.001). 

The questionnaire deals with the following variables:

v Educational degree 

v Place of work.

v Daily patient volume

v The way in performance of instruments cleaning

v Sterilization devices used

v Soaking instruments in disinfectant solution.

v Packaging method of instruments to be 
sterilized.

v Method used to sterile hand piece, hand 
instruments and orthodontic pliers.

v Does the practitioner sterilize molar bands after 
purchase?

v Sterilization of molar bands after trail inside 
patient mouth.

v Disposal of brackets, bands and arch wires 
removed from the patients

v  Recycling brackets or other orthodontic 
materials.

v Disinfectios of the impressions and orthodontic 
appliances delivered to the lab.

v Place of sharp objects disposal container.

v Type of gloves used during cleaning instruments, 
and environmental cleaning.

v Hepatitis B vaccination 

Result

The result of this study shown in the frequency table 
explained as the following: table 1 describes the percent 
of GP and specialist who are alligated to the questioner, 
(22.8% and 77.2%)for GP &specialist respectivlly.

Table 2 showed that (45.5%,38% and 15.8 % ) of 
the total participate work in privet clinic, hospital and 
at university clinic, those participate have daily patients 
volume explained in table 3.

Table 4 show (57.4%) of orthodontist who use 
manual cleaning significantly higher than ultrasonic 
cleaner (42.6 %), while highly significant (87%) with 
autoclave rather than oven and glass bead sterilizer, also 
highly significant regarding presoaked instrumentand 
wraping the instrument ,while sterilization of dental 
hand piece in autoclave (41.6%) was significantly lower 
than wiping the outer surfaces with (57.4%).

Table 5 show highly significant rate of sterilize 
pliers (80.2%) than dry heat, while non-significant 
sterilize band after purchase in comper with highly 
significant (67.3%) for band after trial in patient’s mouth 
.The disposing of band, bracket and arch wire was highly 
significant with (49.5%) regarding waste basket . 

Table 6 show high rate of significantly for 
orthodontist who don’t recycled bracket while non-
significant difference between orthodontist who disinfect 
impression or appliances . The rate for placing sharp bins 
at clinic was significant (74.3%) and (21.8%) for placing 
sharp bins in sterilization room. Highly significant rate 
for orthodontists who use examination gloves during 
cleaning of the instrument, and how recive hepatitis B 
vaccine.

Table 1 Gp or Specialist 

Frequency Percent

Valid 

GP 23 22.8

Specialist 78 77.2

Total 101 100.0
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Working place Table 2 

Frequency Percent

 Valid 

Private dental clinic 46 45.5

Specielized dental centers / state 
hospital 39 38.6

University clinic 16 15.8

Total 101 100.0

Table 3: Number of patient

Frequency Percent

 
Valid 

0-5 40 39.6

6-10 18 17.8

11-15 14 14.9

16-20 15 14.9

> 20 13 12.9

Total 100 99.0

Total 101 100.0

Table 4: percentage of cleaning and sterilization of the instrument 

Question Choice Frequency % P-value¥

Cleaning performance 

Manually 58 57.4

0.033Mechanically (Ultrasonic 
cleaner 43 42.6

 
Sterilization devices used

Autoclave 88 87.1

0.001
Dry heat (oven) 12 11.9

Glass bead sterilizer 0 0.0

none 1 1.0
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Theinstruments are 
presoaked in disinfectant 

solution 

Yes 86 85.1

0.001

No 15 14.9

 Instruments Packing during 
sterilization 

Metal tray 38 37.6

0.021Wrpa ( Pouching) 41 40.6

I do not pack 20 19.8

Sterilization of dental hand 
pieces

In the autoclave
42 41.6

0.022
Wiping the outer surface with 

disinfection solution 58 57.4

N.S, not significant (P >0.05) , * significant at (P < 0.05), ** significant at (P < 0.01), *** significant at (P 
< 0.001). 

Table 5: percentage of sterilization of orthodontic pliers, bands and disposed method 

Question Choice Frequency % P-value¥

Sterilization of hand 
instruments / or orthodontic 

pliers

Dry heat ( oven ) 12 11.9

 

0.001

Autoclave 81 80.2

Glass bead sterilizer 1 1.0

Wiping with a disinfictant solution 6 5.9

Sterilization of molar bands 
after purchase

Yes 48 47.5

0.617No 53 52.5

 
Steriliztion of molar bands 
after check in the patient 

mouth

Dry heat (oven) 
10 9.9

 
0.001

Autoclave 68 67.3

glass bead sterilizer 2 2.0

Sitting in disinfectant solution 17 16.8

Where do you dispose the 
bands , brackets, and arch 
wires you remove from 
patient during or after 

treatment

Waste basket 50 49.5

 

0.001

Sharp bin 27 26.7

Metal waste bin 6 5.9

Infected waste bin 17 16.8

N.S, not significant (P >0.05) , * significant at (P < 0.05), ** significant at (P < 0.01), *** significant at (P 
< 0.001). 
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Table 6: the response to different question related to infection control roles 

Question Choice Frequency % P-value¥

Recycled brackets or other 
orthodontic materials

Yes 9 8.9
0.001

No 91 90.1

Disinfection of impressions 
or other orthodontic 

appliances to be delivered 
to lab

Yes 48 47.5
0.670

No 51 50.5

Where do you place sharp 
bins

at the clinic 75 74.3
0.001

In the sterilization room 22 21.8

Type of gloves used during 
cleaning of instruments and 

environmental cleaning

Examination gloves 97 96.0
0.001

Kitchen - type gloves 3 3.0

Have you had hepatitis B 
vaccine

Yes 83 82.2
0.001

No 16 15.8

N.S, not significant (P >0.05) , * significant at (P < 0.05), ** significant at (P < 0.01), *** significant at (P 
< 0.001). 

Discussion 

Spaulding system classifies instrument into three 
categories which are critical, semicritical and least 
critical(9) , the semicritical considered the most important 
one that should be highlighted in order to prevent disease 
transmission (10).Orthodontic instruments,orthodontic 
supplies and accessories considered as the semicritical 
since they touch mucous membrane and non-intact skin 
(11,12).

This study mainly depended on experience, place of 
work as well as, daily patient capacity of the GP and 
orthodontist. The sterilization process is important to 
orthodontists as well as, dentists, even though they do 
not perform surgical procedures (13-14) .

In another hand Starnbach & Akҫam (15-16) indicate, 
sterilization is less abidance to orthodontists than dentists 
since they usually deal with children, with loss of time 
, money and the corrosion of orthodontic instruments in 
addition they did not deal with deep tissues.(8) 

Professional agencies like Center of Disease 
Control (CDC) and Occupational Safety and 
Health Administration (OSHA), have a specific 
recommendations representing standard infection 
control which considered as keywords to be followed in 
order to prevent cross infection (17). 

Despite of these rules, this study showed that 
(57.4%) of participate orthodontists depends on the 
manual cleaning procedure more significantly than 
the ultra-sonic devises. This may be due to the lack of 
knowledge about advantage of ultra-sonic devises in 
the granting the proper removing of debris from the 
orthodontic instrument (18-19), the manual cleaning is 
also an important step in ensuring the debris removal 
after mechanical cleaning and before autoclaving (20).

In this study (85.1%) of participated presoaked 
the instrument in disinfected solution before starting 
the sterilization process. This prevents the dryness and 
adherence of bioburden to instruments that protect 
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microorganism from sterilization (21).

In addition to that it begins to dissolve organic 
debris and in some instances begin microbial kill.This 
solution should discard at least once a day (17). 

This study showed high percentage of participates 
who used autoclave whether used for orthodontic 
pliers , band purches and molar bands after trying in 
patient mouth (22). This concurred with the significant 
findings of participates who pouch their instruments. 
This could be explained by the high education level and 
interest in sterilization of orthodontists and according to 
recommendations of Iraqi Dental Association (IDA).

Although most of orthodontist (87%) using autoclave 
but the result showed that high percentage of them only 
wipes the hand piece which is not recommended as the 
hand piece represents a hallow instrument that may 
contain blood drops contamination inside the internal 
lumen and this can be only sterilize by using autoclave 
class B (23, 24-25-26) .This could be the result of old 
believes that heat could ruin the hand piece leading to a 
financial lost. 

As a matter of fact the hand piece sterilization is 
obligatory according to the CDC guidelines. This can 
be achieved neither by providing clinics with an enough 
amount of hand piece in order to match the number 
of patients who daily visit the clinics, nor by applying 
advanced sterilization programs (27). Since hand pieces 
are available in the Iraqi market with an affordable cost.

Bracket, wire and bands represents a dangerous 
source since they are removed from oral cavity in which 
they had been contaminated with body fluid (saliva and 
blood) also wire’s end considered as a sharp end that 
may prick the orthodontist, so the sharp pin represent the 
better choice for disposing (28,29) .

This study showed that (74.3%) of participant have 
sharp bin in their clinics, despite of the importance 
value of having it in the clinics, only (26.7%) who are 
really using it while (49.5%) of the participant use waste 
basket. This approved a week point in disposal. 

This study showed a highly significant percentage 
(90.1%) of the participant who do not use recycle 
brackets and orthodontic materials since the process of 
recycling altars the mechanical and physical properties 

also it is nor granted that they are not contaminated(30,31) 
also, the brackets and orthodontic materials are available 
in the Iraqi market with a reasonable cost.

In this study, a non-significant value (50.5% 
-47.5%) have been shown between the participates 
who disinfected their impression or appliances to be 
delivered to an outer laboratory. Standers showed that 
all impression and model must be disinfected before 
delivering to the laboratory and vice versa (32).Now a day, 
this complicated issue has been solved by introducing 
the digital scan in the dental filed (33).

Kitchen gloves considered as a heavy duty 
gloves that protect the operator from accidental 
puncher by sharp dental tools and cross infection (17). 
Unfortunately,this study showed a high rating of (96%) 
who use examination gloves which considered a thinner 
and easy tearing gloves as compared to the kitchen 
gloves (8).

Dentists and assistances are always mandatory to 
be vaccinated against hepatitis B virus (34), this coincide 
with the result of this study which revealed the highly 
significant rating (82.2%) who had been vaccinated. 

Conclusion

The result of this study reveals good behaviours 
by Iraqi orthodontist for most of infection control steps 
although some behaviors need to be improved following 
world wide infection control guide lines. 
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Abstract
the application of immunohistochemistry has opened a new era for examining the age of the wound by 
forensic specialists, The aim of our study was to illustrate the use of immunohistochemical marker of mast 
cells activation (mast cell tryptase “MCT”) as a reliable and promising factor of wounds vitality and to 
Identify the role of pro-inflammatory cytokines: IL 1 beta and IL 6 as parameters of wound age determination. 
The study was done in the Medico-Legal Directorate of Forensic Medicine (MLD) in Baghdad. The 
specimens were sera and skin tissues for immunohistochemistry examination, and staining procedures and 
immunohistochemistry (MCT) ELISA sandwich plate will measure the levels of interleukins. Total autopsy 
cases were 88 and divided into study group (SG) and control group (CG) .We found that density of Mast 
cells in sample group was significantly high and higher infiltration that correlates with time passing in the 
study group as compared by other group in dermis of the sample and control lesions and positive relationship 
between levels of IL 1ـbeta & IL6ـ level and time progress of wound..

Key words: forensic, pathology, wound, vitality, IL 1ـbeta, IL6ـ level, Mast cells 

Introduction

During the inflammatory phase, a variety of 
chemicals are released at the affected site, leading to the 
recruitment of inflammatory cells, such as neutrophils and 
plaques Forensic scientists, unlike general pathologists, 
tend to focus on chronic mapping of the appearance 
and disappearance of inflammatory cells or substances 
produced during the inflammatory process[1]. These 
phenomena - for example, the proportion of positive 
cells, the level of tissue fibrosis, the distance between 
inflammatory cells and the free vessels that affected by 
the degree of injury, which affect the accuracy of the 
determination of the age of the wound. It is therefore 
necessary to establish models with varying degrees of 
injury and to evaluate the parameters involved in wound 
healing to determine the time of injury[2].

Thus, MCs have been involved in causing many 
chronic allergic / inflammatory disorders, autoimmune 
diseases, and cancers. The contributions of MCs in these 
conditions are the subject of continuous assessment[3]. 

Acute direct events, the allergic process involves 
subsequent stages characterized by leukocytes infiltration 
and initiation of an acquired immune response, followed 
by a chronic phase involving persistent inflammation, 
tissue reformation and fibrosis. Thus, the role of MCs at 
these different stages has gained increasing importance. 
The dissociation of MCs, in addition to their well-
established and widely studied role in IgE-mediated 
interactions, has been the focus of MCs research 
in the past decades. However, the determination of 
the functions of MCs may progress slowly due to 
difficulties in accessing these cells in vivo and the 
obstacles encountered when obtained through enzymatic 
dispersion of tissues or by culture of predators of MCs 
isolated from the bone marrow or cord or peripheral 
blood. The culture of predators of mast cells produces 
a small number of MCs that are often expensive and 
time-consuming and lead to the emergence of changing 
phenotypes due to cultural conditions[4].

Several studies reported high levels of IL-1β 
production by nuclear monocyte, platelet and nuclei 
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cells from active colon lesions in IBD (inflammatory 
bowel disease) patients. Since IL-1RA levels are only 
moderately controlled in the colon in patients with 
IBD, the IL-1RA ratio to IL-1β decreases significantly, 
enhancing intestinal inflammation[5]. IL-1β is initially 
produced as zymogen, but pro-IL-1β does not contain 
any known functional properties. IL-1β copies are 
tightly regulated, stimulated by stimulation by TIR or 
IL-1R stimulation (the first signal required to produce 
IL-1β) As previously described, IL-1β precursors 
are bisected in its active form by caspase-1, after 
inflammatory activation with the NLR (NOD like 
receptor: NOD for nucleotide-binding domain, Lucien 
rich repeat containing receptors) pathway (signal 2) 
[6]. The secretion mechanisms of IL-1β and IL-18 in 
extracellular space are unclear, but proposed pathways 
include exocytosis of secretory lysosomes, shedding of 
membrane micro-vesicles or exososomes, or transfer by 
membrane vectors, such as ASC (alanine serine cysteine 
amino-acids transport system) transporters[7].

IL-1β practices a wide range of systemic and local 
effects. Once in circulation, IL-1β can promote the 
synthesis of ring-2 oxidation enzymes (COX2) in the 
vascular network, which stimulates the production of 
prostaglandin E2 in the brain and fever-mediated. IL-
1β also promotes the synthesis of acute phase proteins 
by liver cells, derives differentiation of macrophages, 
differentiation of neutrophils and mobilization in bone 
marrow. Furthermore, IL-1β promotes the recruitment 
of immune cells to inflammatory sites, by stimulating 
the expression of adhesion molecules and chemical 
attractors via endothelial cells[8].

On the other hand Given the IL-6 behavior of 
restoring the host to the parity state, it is clear that IL-6 
acts to control the response of tissue inflammation. 
In chronic diseases, which are usually manifested by 
immune stress factors such as intracellular infection 
and chronic tumors, IL-6 acts not only as a catalyst for 
acute phase reactions but also as an important player in 
cellular immune response responses to infected cells and 
mucosal- The inflammatory reaction is acute, resulting in 
the destruction of a harmful agent within a short period 
of time and in a localized area, stimulating an immune 
response.[8]

IL-6 not only stimulates acute phase reactions but 

also develops cellular immune responses, including 
end-stage B cell differentiation, immune globulin 
secretion and T-cell activation. The main key from 
acute inflammation to chronic inflammation is the 
recruitment of monsters to the inflammation area. IL-6 
is important for the transition between acute and chronic 
inflammation. IL-6 plays a somewhat unexpected role 
in recruiting white cells in vivo. The IL-6 and sIL-6Rα 
compounds can activate endothelial cells to secrete IL-8 
protein and MCP -1, and urge the expression of adhesion 
molecules[9].

The aim of the study is to illustrate the use of 
immunohistochemical marker of mast cells activation 
(mast cell tryptase “MCT”) as a reliable and promising 
factor of wounds vitality and to identify the role of pro-
inflammatory cytokines: IL 1 beta and IL 6 as parameters 
of wound age determination. 

Methodology

The study was done in the Medico-Legal Directorate 
of Forensic Medicine (MLD) in Baghdad. Lacerated skin 
wounds with a known timing since injury less than 12 
hours, regarding time of autopsy all cases were underwent 
autopsy as soon as possible within a maximum time of 
3 hours since arrival to mortality. Only frank lacerated 
non-contaminated skin wounds were taken in account 
and the autopsy was done immediately on arrival to 
MLD. Total autopsy cases were 88 and divided into 
study group (SG) and control group (CG) [stab-wounds 
injuries with immediate death]. The specimens are sera 
and skin tissues for MCT immunohistochemistry. 

ELISA sandwich plate will measure the levels of 
interleukins and specimens for histopathology will 
be taken from the periphery of wounds for SG and 
an intact healthy skin from same cadaver (internal 
control) and some tissue specimens from deaths due 
immediate death by bullet injury as (external control), 
stored in 10% formalin for staining procedures and 
immunohistochemistry (MCT) and the results was 
analyzed statistically.

Strict exclusion criteria for cases of study include 
mixed wounds, wounds with unknown timing since 
injury, contaminated lacerated wounds, wounds with 
expected timing less than 12 hours, firearm deaths, cases 
with a known documented history of chronic illnesses, 
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age less than 15 and more than 35 years, pregnant, 
decomposed cadavers (delayed autopsy),major medical 
interventions like surgery.

The Quantikine® Human IL-1β/IL-1F2 
Immunoassay is a 3.5-4.5 hour solid phase ELISA 
designed to measure human IL-1β in cell culture 
supernates, serum, and plasma The Quantikine® Human 
IL-6 Immunoassay is a 4.5 hour solid phase. Both contain 
E. coli-expressed recombinant human IL-1β and IL 6 
and antibodies raised against the recombinant factors.

TB staining was used for presence of “Mast cells” 
and MCT immunohistochemistry by Elabsceince® is 
the preferable way for detecting mast cells activation.

Results

The number of wounds in the study sample was 
determined; most of the bodies had three wounds, 44% 
of the total study, where 6% of the cases had only one 
wound. The study group of 156 laceration skin wounds 
was classified into compression laceration (50%), 
grinding laceration (20.5%), cut laceration (6.5%), 
tearing (15.3%) and crush injuries (7.7%)

Mast cells by toluidine blue stain 

Mast cells are found in connective tissue and the 
cytoplasm contains (heterogeneous) granules consisting 
of heparin and histamine. Toluidine blue stains mast 
cells with red-purple color (metachromatic staining) 
and blue background (orthochromatic staining) 
Metachromasia and tissue color staining elements differ 
according to the features of the dye solution due to the 
pH, dye concentration and temperature of the underlying 
dye. Blue or purple dyes will show a red shift while red 
dyes will show a yellow shift with contrasting tissue 
elements. 

Depending on the number of mast cells stained by 
toluidine blue, three classes of were estimated, from 2 to 
5 cells on 10 HPF the number of mast cells stained was 
regarded normal finding, from 6-8 cells on 10 HPF (+1) 
and from 9-10 cells on 10 HPF and (+2) and > 10 cells 
on 10 HPF (+3) The specimens included in the study 
did not have any histologic abnormality. Using light 
microscopy, all the mast cells (MC) in the specimens 
(however fixed) had meta-chromatically stained purple 
with toluidine blue. The nuclei of all the cells were round 
or oval. MC were scattered in the dermis, especially 
along the blood vessels and in the peri-glandular stroma. 
In the dermis of the Sample and control lesions, Mast 
cell density in the Sample group was significantly higher 
(P<0.001) when compared with the other group. 

Table 1: Distribution of mast cells

 Immunohistochemistry (Mast cells tryptase) for both samples and control
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Immunohistochemistry of Mast Cell Tryptase results were recognized and classified into 4 classes according to 
the mast cells in both control and samples through the period of 6 hours after injury. Tryptase immune reactivity was 
detected in all of the cells stained by fluorescent avidin fixed either with Bouin or Carnoy’s fluid. Some MC, in the 
dermis of all the examined groups, was immune stained for chymase upon fixation with Carnoy’s fluid. 

Table 2: Correlation between test group and control group number of mast cells

ELISA levels of IL-1 beta and IL-6 in the human model 

IL-1 beta standard of the kit measures at 3.9 pg/ml 
and minimum detectable dose (MDD) of human IL-1 
beta is less than 1 pg/ml. The levels of IL-1 beta in the 
human model shows a significant decrease in relation to 
the time of the test (1 to 6 hours AMI), as showed in 
table 2 that the levels of IL-1 beta in the human model 

samples shows a maximum mean difference of 40.727 at 
1 hour of AMI while the control group mean difference 
was 284.584. The mean difference decreased by the 
increasing of time after AMI to reach 3.49 after six 
hours. The study results suggested a reverse relationship 
between AMI time and the levels of IL-1 beta in the 
human model. 
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Table 3: The levels of IL-1 beta in the human model

IL-6:

IL-6 standard of the kit measures at 3.13 pg/ml and the MDD of human IL-6 is typically less than 0.70 pg/ml. 
The IL-6 levels show increase with the time of AMI progress. The control samples show mean difference of .57436. 
The sample group shows maximum mean difference of IL-6 level of 353 at five hours of AMI. 

Table 4 : The levels of IL-6 in the human model

One-Sample Test

 

Test Value = 0     

t df Sig. Mean Difference
95% Confidence Interval of the Difference

Lower Upper

c 5.980 10 .000 .57436 .3603 .7884

h1 1.127 10 .286 269.933 263.73 803.59

h2 15.359 7 .000 2.16250 1.8296 2.4954

h3 13.272 9 .000 1.40290 1.1638 1.6420

h4 9.805 5 .000 1.89883 1.4010 2.3966

h5 1.006 3 .389 353.03625 763.9650 1470.0375

h6 6.926 4 .002 .63980 .3833 .8963

H1, after one hour AMI  H4, after four hours AMI  c, control
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H2, after two hours AMI H5, after five hours 
AMI

H3, after three hours AMI H6, after six hours 
AMI 

Discussion

In this study we found that density of Mast cells 
in sample group was significantly high (P<0.001) as 
compared by other group in dermis of the sample and 
control lesions. This result goes with the results found 
by Bonilli et al. [10] in the contrary to[11] who noted no 
significantly different mast cells’ number of in normal 
cutaneous tissue & those in wounds of the sampling 
which could be explained partly by different techniques 
& morph-metrical methodology.

In this study we found higher infiltration with 
mast cells that correlates with time passing in the study 
group which agrees with the results found by [10] who 
utilized antiـtryptase & chymase antibodies or avidin 
to assess density of mast cells in skin wounds through 
immunofluorescences And found that the MC number 
in the dermis showed progressive increase within little 
hours after injury (top at 1 to 3 hours) Matching results 
was found by [12] who noted a powerful extra-expression 
of tryptase located in interstitium.

Levels of IL1ـ beta in the human model samples show 
a maximum mean difference of 40.727 at 1 hour of AMI 
while in control group, the mean difference was 284.584. 
The mean difference decreased by the increasing of time 
after AMI to reach 3.49 after six hours .The study results 
suggested a reverse relationship between AMI time and 
the levels of IL-1 beta in the human model. This results 
matches with [13]who found IL-1β, expressed in normal 
human skin modified in a significant way in vital injuries 
in epidermal strata, sub-epidermal cellular, vascular and 
glandular (sweat) and had promoted expression after 
fifteen and twenty minutes at early increase of reactivity 
of the epidermis & following thirty to sixty minutes, 
marked expression was noted, remained many hours & 
later decreased to a base level again. He commented that 
it can help as a beneficial method to estimate vitality and 
aging of wounds, especially during early postـtraumatic 
period before the leukocytic reactions. On another hand 
this is against what was found by [14] who stated that 
no wound groups showed a high increase in IL1ـb level 

in comparison to control group. The difference was not 
significant from statistical view.

In our study the IL-6 levels shows increase with the 
time of AMI progress which matches with what was 
found by [15] and the same results was obtained by[16] 

Conclusion

Mast cells by toluidine blue stain density in the sample 
group was significantly higher when compared with the 
other group in the dermis of the sample and control 
lesions. The same was shown by Immunohistochemistry 
(Mast cells tryptase) as there were higher infiltration 
with mast cells that correlates with time passing in the 
study group. Regarding ELISA levels of IL-1 beta and 
IL-6 in the human model the study found a reverse 
relationship between AMI time and the levels of IL-1 
beta in the human model while the IL-6 levels shows 
increase with the time of AMI progress. 
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Abstract
A case- control study on the relationship of 5-HTTLPR gene polymorphism with alcohol abuse among 
Iraqi individuals was conducted during period from December 2018 to June 2019. DNA was extracted from 
the blood samples of the study subjects. The genetic polymorphism analysis was conducted by Restriction 
Fragment Length Polymorphism (RFLP-PCR) for SLC6A4 gene. The results raveled that the odd ratio for 
the LL genotype was 1.697 indicating that homo mutant genotype were at higher risk for alcoholism than the 
wild type SS. This result showed that L allele frequency was (0.78) in alcoholism group and (0.53) in control 
group whereas S allele frequency was (0.22) in the alcoholism group and (0.47) in the control group. So, 
the results showed there was a significant difference in allele frequencies of SLC6A4gene between case and 
control (P<0.01; OR=1.697; 95% CI=0.86-1.64). There was a significant positive correlation between the 
SGOT activity and the genotype of 5-HTTLPR (SS, SL, LL).Additionally, there was a significantly increased 
level of liver enzymes (GOT and GPT) and catalase in serum samples of alcoholic males compared with 
non-alcoholic males.

Key Words: SLC6A4, 5-HTTLPR, SGOT, SGPT, catalase. 

Introduction

Alcohol dependence and alcohol abuse are chronic 
disorders comprising a wide range of clinical symptoms. 
Given that drinking behaviors are jointly determined 
by genetic and environmental risk factors, alcohol 
consumption and alcohol use disorders are appropriate 
phenotypes for investigating gene- environment 
interactions (1). Alcohol consumption is a common, 
complex trait, and heavy alcohol use increases the risk of 
alcohol use disorders, and is recognized as, a problematic 
global problem threatening both individual development, 
family life and social life of a person (2). There is an 
evidence of a causal relationship between alcohol and 
at least 200 diseases including gastritis, pancreatitis, 
car diovascular disease, liver cirrhosis, hepato cellular 
carcinoma, and gastric cancer (3). Ethanol is not stored 
in the body after ingestion because it is fully ingested 
oxidized during metabolization in the liver (4). The rate 
of ethanol metabolism determines the concentration of 
ethanol and its metabolite acetaldehyde in the different 
tissues, which in turn influences the effects of ethanol 

consumption on liver and the other organs. Serotonin 
is a signaling molecule with a widespread effect in the 
CNS, and has a very important role in different aspects 
of mammalian life, like food intake, emotion, mood, 
respiration, pain sensitivity, cardiovascular regulation, 
sexual behavior, learning and memory, circadian rhythm, 
sensorimotor activity, and cognition (5).

The human serotonin transporter (SETR) is a 
monoamine transporter protein, encoded by a single 
gene (SLC6A4, solute carrier family 6, member 4) 
located on the long arm of chromosome 17 (17q11.2).
The serotonin transporter (5-HTT) is an important 
protein responsible for the active transport of serotonin 
into neurons, enterochromaffin cells and platelets (6). 
Twin studies have shown alcohol dependence (AD) to 
have a heritability of ‐50–60% (7, 8). Among the genetic 
components, many of the genes that may contribute 
to the risk of alcohol phenotypes encode components 
of the dopamine, serotonin (5-HT), and acetylcholine 
neurotransmitter systems. 

DOI Number: 10.37506/ijfmt.v14i4.12020
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Material and Methods

Study Subjects

A case- control study on the relationship of 
5-HTTLPR polymorphism with alcohol abuse among 
Iraqi individuals was conducted during period from 
December 2018 to June 2019. Fifty blood samples of 
alcoholic male Iraqi people (with a history of alcohol 
abuse for more than seven years) were collected 
from the Institute of forensic medicine, Al-Yarmouk 
Teaching Hospital, Shaikh Zayed Hospital, and Ibn-
Rushed Teaching Hospital/Baghdad, Iraq. The study 
subjects were men of ages mean of 35.04 years ± 10.89 
SD. Additionally, 50 samples were collected from non-
alcoholic subjects, as control group, with mean age of 
34.30 years ± 10.86.

Blood Sampling

Five milliliters of blood were collected by vein 
puncture, two ml was put into EDTA tubes for molecular 
analysis and three ml put in separating gel tube, then was 
allowed to clot at room temperature for 30 minutes and 
then centrifuged at 2000 rpm/ 15 minutes. The sera were 
collected and stored at -20ºC until analysis. 

Enzymatic Assay

The liver enzymes (GOT and GPT) and catalase 
in serum samples of alcoholic and non-alcoholic males 
were measured by Reflontron/ Germany in this study.

Genotyping of SLC6A4 Polymorphism

Preparation of Genomic DNA

The DNA from genome was prepared from blood 
samples (gSYNC™ DNA Extraction Kit) according to 
the instructions of the manufactured. Concentrations 
and purity of DNA were measured by Nano drop 
spectrophotometer (Apel/Germany). 

PCR condition and Restriction Fragment Length 
Polymorphism (RFLP) 

Two primers were selected (F-5- GGC GTT GCC 
GCT CTG AAT GC -3) and (R-5- GAG GGA CTG 
AGC TGG ACA ACC AC -3 ′) (9) to amplify fragments 
of (469 &512) bp for the detection of alleles. The 
specific designed primers were provided by AccuOligo/ 
Bioneer/ Korea. The PCR reaction was performed in 
a total volume 20 µl containg 10 p mole/µl of each 
primer, 1x Master mix(AccuPower® ProFiTaq PCR 
PreMix/ Bioneer/ Korea), and 0.15μg/μl genomic DNA. 
The reaction mixture was amplified in thermal cycler 
(Cleaver Scientific, UK). Initial denaturation was carried 
out at 95°C for 5 min and the target DNA was amplified 
in 40 cycles. Subsequently, each cycle consisted of 
denaturation at 95°C for 30 sec; followed by annealing 
at 63°C for 30 sec. Elongation was carried out at 72°C 
for 1 min. The final extension step was performed at 
72°C for 10 min. Aliquots of products of ampli fied DNA 
were treated with MspI (restriction enzyme, SibEnzyme/ 
Russia). The PCR product (5-HTTLPR) was digested 
with restriction endonucleases in a total volume of 20μl 
containing 10 units of enzyme with buffers supplied 
by the manufacturer’s instructions. The amplified PCR 
products were checked for the expected size on 2% (w/v) 
agarose gel and visualized after staining with ethidium 
bromide under ultraviolet. A 100bp DNA molecular 
weight marker (BioNeer/Korea) was used to measure 
the weight of the fragments (10). 

Biostatistical consideration

The (11) program was used to analyze the difference 
factors in study variables. Chi-square test was used to 
compare differences among percentage at P-values of 
0.05 and 0.01 probability. Odd ratio and 95% CI were 
estimated. 

Results and Discussion 

The study subjects were men of ages mean of 
35.04 years ± 10.89 SD. Additionally, 50 samples were 
collected from non-alcoholic subjects, as control group, 
with mean age of 34.30 years ± 10.86, table (1).
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Table (1): Distribution of ages of alcoholic male among cases and control 

Age group (year)

Group

Cases Control

˂ 30 16 (32.00%) 14 (28.00%)

30-40 20 (40.00%) 25 (50.00%)

˃ 40 14 (28.00%) 11 (22.00%)

Total 50 50

Results listed in table (1) indicated that the most common age group of cases(alcohol consumption) was of 30-40 
years (40.00%) followed by the group less than 30 years (32.00%), and more than 40 years (28.00%).

Blood Chemistry Analysis

The results of testing for GPT and GOT in serum from the cases as compared to the controls are presented in 
figure (1: A, B). 

 
Figure 1: Comparison of liver enzymes; A (GOT) and B (GPT) in serum samples of alcoholic and non-

alcoholic males 

The results in the present study indicated that 
parameters measured (GPT and GOT), which are markers 
liver functions revealed significant differences between 
cases and controls, (42.46 ± 23.39 vs. 19.89 ± 11.31) 
(48.69 ± 21.31 vs. 15.93 ± 9.27) at (P<0.01) for GPT and 
GOT, respectively. Measurement of SGOT and SGPT 
becomes very important because these liver enzymes are 
the most important liver enzymes to represent groups or 
transaminase aminotransferase enzyme, which catalyze 
the keto acids into amino acids by transfer of amino 

groups. Serum enzymes are the most commonly used 
and sensitive biochemical markers for the assessment of 
liver disease. (12), who reported that alcohol is a toxin 
that is harmful to the liver and alcoholic liver disease 
and it is one of the leading causes of alcohol-related 
death. While (13), found consumption of alcohol causes 
several pathological changes in the liver. In respect to 
catalase there was significant difference between case 
and control group (363.42 ± 214.61 vs. 101.51 ± 51.64) 
at (P<0.01) respectively as show in figure 2.
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Figure 2: Comparison of catalase in serum samples of alcoholic and non-alcoholic males 

The enzyme catalase has also been shown to oxidize 
ethanol into acetaldehyde within the peroxisomes. This 
process is hydrogen peroxide dependent. However, under 
normal physiological conditions, catalase plays only a 
minor role in ethanol metabolism,(14) but its contribution 
might be enhanced in the presence of higher amounts 
of hydrogen peroxide. Furthermore, catalase may be 
an alternative metabolic pathway for ethanol oxidation 
within the brain, where ADH and CYP2E1 appear to be 
of minor importance for ethanol metabolism (15). 

(16) reported that the catalase activity increased in 
lower concentration of alcohol exposure, but in higher 
concentration of alcohol exposure catalase activity 
decreased compared to control groups . This fi nding 
suggested that catalase activity in the liver is changeable 
(17).

80-90% of alcohol breakdown in the liver results in 
the formation of acetaldehyde whose further metabolism 
in the cells leads to reactive oxygen species production 
(ROS) (18). 

Acetaldehyde itself is a mutagenic and carcinogenic 
by product. It binds with DNA and interferes with DNA 
synthesis and repair mechanism. Furthermore, it results 
in tumor development (19).

Distributions of Genotypes and Allele Frequency 
of the 5-HTTLPR Polymorphisms in the SLC6A4
Gene 

The distribution of the observed SLC6A4 gene 
genotypes and alleles frequencies in the control and cases 
individuals are shown in table (2).The highest genotype 
in the case group was homozygous LL(74.00%), 
while(18.00%) for homozygous SS genotype, and LS
(8.00%).



Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4     2837

Table (2): Distribution of genotype and allele frequency of 5-HTTLPR gene in cases and control. 

Genotype of 
5-HTTLPR

Cases
No. (%) 

Control
No. (%) 

 Sig. O.R. (95% C.I.)

SS 9 (18.00%) 5 (10.00%) 0.0438 * 0.662 (0.78-1.56)

LS 4 (8.00%) 37 (74.00%) 0.0001 ** 1.750 (0.86-1.71 )

LL 37 (74.00%) 8 (16.00%) 0.0001 ** 1.697 (0.86-1.64 )

Total No. 50 50 --- ---

Allele Frequency Frequency 

S 0.22 0.47 --- ---

L 0.78 0.53 --- ---

* (P<0.05), ** (P<0.01).

The results from table (2) show significant 
differences in the frequencies of SLC6A4 gene (LL) in 
the control and case groups (at P-value 0.01). The 
results raveled that the odd ratio for the LL genotype 
was 1.697 indicating that homo mutant genotype were 
a higher risk of alcoholism than the wild type SS. This 
result showed that L allele frequency was (0.78) in 
alcoholism group and (0.53) in control group whereas 
S allele frequency was (0.22) in the alcoholism group 
and (0.47) in the control group as shown in table (2). 
So, the results showed there was a significant difference 
in allele frequencies of SLC6A4gene between case and 
control (P<0.01; OR=1.697; 95% CI=0.86-1.64).

Alleles of the 5-HTTPLR promoter have either a 
short (S) or long (L) copy of an imperfect repeat. The 
short or ‘S’ allele with 14 repeats was shown to have 
lower transcriptional activity than the long or ‘L’ allele 
with 16 repeats (20, 21). (22) reported that the ‘L’ allele 
is associated with a predisposition to lower level of 
response to alcohol, which is in turn associated with 

the onset of alcoholism. While several previous studies 
that suggested an association of the S allele with 
alcohol and drug dependence (23, 24, 25). (26) found out 
that there is an association between the 5-HTTLPR ‘L’ 
allele and the increased serotonin and platelet uptake 
pharmacologically; the serotonin transporter spans the 
plasma membrane 12 times.

Association between genotype of 5-HTTLPR and 
parameters

The association between 5-HTTLPR and SGOT, 
SGPT and catalase were investigated. The current study 
shows that the presence of an SGOT was significantly 
associated with genotype of 5-HTTLPR (SS, SL, LL) 
among cases at (p < 0.05), while SGPT was significantly 
among control at (p < 0.05). Regarding the association 
between genotype of 5-HTTLPR and catalase, there 
were no differences among case and control groups, 
table (3). 
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Table (3): Relationship between genotype of 5-HTTLPR and listed enzymes in cases and control. 

Group 
Genotype of 
5-HTTLPR

Mean ± SD

SGOT SGPT Catalase

case

SS 29.16 ± 15.56 b 55.04 ± 15.05 389.82 ± 263.95

SL 40.23 ± 19.95 b 47.84 ± 21.29 379.37 ± 243.08 

LL 61.06 ± 32.28 a 48.67 ± 26.12 273.13 ± 226.82

LSD value 20.77 * 21.71 NS 186.97 NS

Control

SS 18.37 ± 11.25 19.42 ± 9.62 a 85.97 ± 24.13

SL 20.50 ± 15.58 9.35 ± 2.15 b 111.22 ± 59.37

LL 20.20 ± 11.18 15.80 ± 9.38 ab 104.24 ± 55.93

LSD value 11.96 NS 8.67 * 55.92 NS

* (P<0.05), NS: Non-Significant.
Means having with the different letters in same column differed significantly

The results in the present study indicated that genetic 
polymorphisms of the 5-HTTLPR and SGOP in humans 
are linked to alcohol consumption and the incident of 
alcohol abuse.

Regarding the association between genotype of 
5-HTTLPR and catalase, may be, duration of ethanol 
exposure and genetic background appear to be important 
variables in considering whether or not catalase changes 
as a response to ethanol.

Several studies have examined whether the 
5-HTTLPR polymorphism (L and S variants, LL, LS and 
SS genotypes) interacts with environmental risk factors 
to predict drinking outcomes (27, 28). 

A repeat length polymorphism (5-HTTLPR) in the 
promoter of this gene has been shown to affect the rate of 
serotonin uptake and may play a role in drug dependence 
and other chronic neurological diseases (20, 21).

Some studies have suggested a possible involvement 
of the 5-HTTLPR genotype with alcoholism (22), smoking 
(29), suicidal behavior (30), and depression (31). 

Conclusion

Researchers worldwide reported that there are 
several underlying genetic factors that influence 
the development of alcoholism among individuals. 
However, to date there is only few published reports 
on this matter in alcoholism among Iraqi individuals. 
In this study there was a significant positive correlation 
between the SGOT activity and genotypes of 5-HTTLPR 
(SS, SL, LL). There was a significantly increased levels 
of liver enzymes (GOT and GPT) and catalase in serum 
samples of alcoholic compared to non-alcoholic males. 
The results in the present study indicated that genetic 
polymorphisms of the 5-HTTLPR and SGOP in humans 
are linked to alcohol consumption and conditions of 
alcohol abuse.
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Abstract
Objectives: A sensitive visible spectrophotometric method and FIA/merging zones technique was developed 
for the determination of atorvastatin calcium in pure material and tablet dosage form.

Methods: Atorvastatin calcium has a free carboxylic moiety in its structure, which when being deprotonated 
in basic medium facilitates associated the reagent with the drug. This method was based on the formation 
of red colored chromogen of drug with 1,2-Naphthaquinone-4-sulfonate(NQS) in basic medium (NaOH). 
The absorbance of the chromogens was measured at their respective wavelengths of maximum absorbance 
against the corresponding reagent blank 

Results: The red colored product is directly completed in basic medium and exhibits maximum absorption 
at 525 nm. Different factors affecting the formation of the product and optimized in order to obtain the best 
conditions for the experiment and its stability were studied. Method validation was done over a concentration 
range of 2-10 and 1-20 μg/mL for batch and FIA method respectively. 

Keywords: Atorvastatin calcium; 1,2-Naphthoquinone-4-sulfonate, sodium hydroxide; Pharmaceutical 
formulation; CFIA/merging zones technique.
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Introduction

ATRV.Ca {[R-(R, R*)]-2-(4-flurophenyl)-β,δ-
dihydroxy- 5(1-methylethyl)-3-phenyl-4-[phenylamino)
carbonyl]-1H-pyrrole-1-heptanoic acid, calcium 
salt (2:1)} is the most commonly occurring drug in 
commercially available pharmaceutical formulations 
used for the clinical treatment of hypercholesterolemia 
(1). Several methods have been described for the 
determination of ATRV.Ca HPTLC (2), (HPLC) in 
different pharmaceutical preparations, either alone (3-8) or 
with other active ingredients (9-17), electrochemical (18,19), 
spectrofluorimetric (20) and capillary electrophoresis 
(21) methods have been developed for the analysis of 
ATRV.Ca in pharmaceutical preparations. Various 
spectrophotometric methods have been reported for the 

determination of ATRV (9,15,22-26) from its individual and 
combined formulations with other active ingredients. The 
official procedures in pharmaceutical preparations utilize 
non-aqueous titration method (27). Kinetic methods have 
certain advantages in pharmaceutical analysis regarding 
selectivity and elimination of additive interferences, 
which affect direct spectrophotometric methods. Some 
specific advantages that the spectrophotometric FIA 
methods possess are as follows (28). 

- High selectivity since they involve the measurement 
of the absorbance as a function of reaction time instead 
of measuring the concrete absorbance value.

- Simple and fast methods because some 
experimental steps such as filtration, extraction, etc. 

-Other active compounds present in the commercial 
dosage forms may not interfere if they are resisting 
the chemical reaction conditions established for the 
proposed method.

DOI Number: 10.37506/ijfmt.v14i4.12021
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- Colored and/or turbid sample background may 
possibly not interfere with the determination process. 

Materials and reagent

A standard solution of ATRV.Ca (C66H68Ca 
F2N4O10= 1155.34 g mol-1, Sigma Aldrich). A 0.05 g 
of pure ATOR was dissolved in 100 mL methanol to 
prepare 500 μg/mL of standard ATRV.Ca. A standard 
stock solution of NQS (C6H4COCOCH:CSO3 Na 
= 260.20 g mol-1, Fluke) A 0.05 M of Reagent was 
prepared by weighing a 1.3 g of reagent and dissolving 
in distilled water and made up to 100 mL with it. A stock 
solution of NaOH (40 g mol-1, BDH) A NaOH 1M was 
prepared by weighing a 4g of oxidant and dissolving in 
distilled water and made up to 100 mL with it. 

Instrumentation

 A Optima, Photomech 301-D+, UV-Visible 
Spectrophotometer single beam recording 

spectrophotometer (Japan) was used for performed 
all absorbance and spectral measurements of FIA 
procedures, for the absorbance measurements as peak 
height through Kompensograph C1032, Siemens or 
absorbance with digital multimeter (DT9205A, China). 
Inside the detection unit, there is a flow cell (quartz silica 
(QS), 1 cm) with 80 µL internal volume. A Shimadzu 
UV-1800 (Japan) double-beam spectrophotometer were 
used for batch procedure, and quartz cuvette with an 
optical path length of 1 cm. A one channel manifold 
was employed for the FIA/merging zones system. A 
peristaltic pump of four channels (Shenchen, LabM1) 
used for pumping the distilled water as a carrier stream of 
through the valve (homemade, six-three injection valve 
(merging zone version)), which moves at 90° and three 
Teflon loops were loaded with the sample solutions and 
reagent. Mixing coil that was manufactured from glass 
with 2 mm (I.D). A single channel manifold system in 
FIA was shown in Figure.1. 

Figure.1. Manifold employed for FIA-Spectrophotometric determination of ATRV.Ca, where: I.V, injection 
valve; R.C, reaction coil; P, peristaltic pump; D, detector; R, Recorder; W, waste.
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Assay procedure for tablets   

The solutions of pharmaceutical preparations by appropriate amount equivalent 0.02 g of the each sample was 
weighting that be equal to 200 µg mL-1 of resulting powder were dissolved in 100 ml volumetric flask with 25 mL of 
methanol for and then shaken and filtered into a volumetric flask of 100 mL. The residue was washed and diluted to 
volume with distilled water to gain 200 μg/mL of statin drugs. 

Mechanism of the Reaction

The suggested mechanism of this reaction of ATRV.Ca with (NQS) in basic medium to form a red complex 
directly as shown in scheme (I). The stoichiometry of the reaction between ATRV.Ca and NQS was investigated (22). 
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Scheme I: The suggested mechanism of the reaction between ATRV.Ca with (NQS) complex

Result and Discussion

Batch spectrophotometric determination: In the 
subsequent experiments, 4 µg mL-1 of ATRV.Ca was 
taken in 10 mL final volume and performed by changed 
one factors at a time and keeping the other parameters 
fixed and observing the effects of the product on the 
absorbance.

Concentration of NQS: 

The effect of various concentration of NQS was 
investigated using different concentration ranging from 
(0.001-0.01 M). A concentration of 0.005 M reagent 
gave the highest absorbance and was chosen for further 

experiments. 

Concentration of sodium hydroxide: The effect of 
concentration of sodium hydroxide was investigated 
by carrying out the reaction using different volumes of 
NaOH ranging (0.005-0.2 M). The maximum absorbance 
was obtained upon 0.05 M.  

Calibration curve of classical method:

The impact of using different concentration of 
ATRV.Ca (1,2, 2.3, 2.5, 3, 4, 5, 6, 7, 8,10,12) µg mL-1 

were examined with stabilized the other parameters. 
Transfer set of volumetric (10 ml) contain 2.5 mL of 
(NQS) (0.02 M) followed by 1 mL of NaOH (0.5 M) 
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then an increasing volumes from standard solutions (100 μg.ml-1). The solutions had been diluted to the marked 
using distilled water. The reaction mixture measured the maximum absorption of the colored product at 525 nm. 
The standard curve was constructed and linear range (2-8) µg.mL-1 for the determination of ATRV.Ca, as shown in 
Figure (2).  

Figure.2. Calibration curve of reaction between ATRV.Ca and NQS in basic medium

Calculations of stability constant:

K = 1-α/α3C2 ………….. (1), (α) (degree of 
dissociation) can be written as follows:

α = Am - As /Am…………... (2), Am; As are the 
values of absorbance of the aqueous solution including 
a more than enough and stoichiometric amount of the 
reagent.

Optimization of the FIA system conditions

Initial studies were directed towards the optimization 
of the experimental conditions for FIA system. 

Effect of reagent and basic medium: Optimum 
concentration of the reagent was studied by injecting 
different concentrations (0.005-0.08) M using IV. 
The results indicated that the 0.05 M gave the good 
repeatability with highest value of absorbance. 

NaOH found to be a useful basic medium for this 
reaction, different concentrations of NaOH were also 
studied in the range of 0.01 to 0.08 M. The result referred 
to increase the value of absorbance with increasing the 

concentrations of basic medium up to 0.02 M and after 
this concentration the value of absorbance decreased. 
As a result, 0.02 M was chosen for the subsequent 
experiments.

Effect of physical parameters

Effect of optimum total flow rate 

Optimum flow rate was studied using a range 
changed flow rates (1.2-2.6) mLmin-1. The result 
demonstrates that a flow rate of 2.16 mLmin-1 gave the 
highest absorbance value.

Effect reaction coil length and injection volume

Optimum length of reaction coil was studied in 
range of 85-250 cm. A best absorbance with acceptable 
repeatability was gained from the length of 85 cm. 
Absorbance decreased upon using a coil length of more 
than 85 cm.

Various volumes of injector loop were tested in 
this study. Effect of injected sample volume (L1) was 
changed (58.875, 68.687, 88.312 and 127.562) µL and 



Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4     2845

the volume of injection reagent (L2) also studies was in deferent volume (68.687-127.562) µL. a 58.875, 68.687 µL 
for L1, L2 respectively was used in the next experiments. 

Method validation  

The linearity of the calibration graph for FIA method was obtained by injecting a series of solutions of ATRV.
Ca (1-20 μg mL-1) prepared from stock solution (100 µg mL-1) with 0.02 M of basic medium as shown in figure 
(3). A portion of NQS (0.005 M) was injected as summarized in Table 1.These small points were referred to high 
reproducibility and repeatability of the developed FIA contrasted with the batch procedure. 

Figure .3. Linear calibration curve for determination of atorvastatin calcium with NQS using the developed 
FIA system.

Table 1. Summary of optical characteristics

Parameters    Batch method  FIA method

Linear range (µg mL-1) 2-8 1-20

Regression equation y = 0.1532x + 0.2134 y = 31.929x +11.461

Correlation coefficient (r)/ r2 0.9945 0.9983

Linearity (r2 %) 98.91 99.67

Relative standard deviation (RSD %) 0.21 (at 5 ppm) 0.3 (at 10 ppm)

Slope (b); (mL.µg-1) 0.1532 31.929

Intercept (a); (a = y– b x) 0.2134 11.461

Standard deviation of intercept (Sa) 7.07 × 10-5 4.47 × 10-4

Confidence limit of intercept (a) = a ± tSa 0.2134 ± 0.0007 11.461± 0.163

 Standard deviation of slope (Sb) 8.49 × 10-4 5.74 × 10-4

 Confidence limit of slope (b) = b ± tSb 0.1532 ± 0.0002 31.929 ± 0.0049

Standard deviation of the residuals; 0.38 × 10-4 0.015

Average of recovery (%) 99.66 100.4

Limit of detection (LOD) 0.06 0.002

Limit of quantification (LOQ) 0.2 0.006

 Sample through put (h-1) 10 68
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Application of the proposed method using pharmaceutical: 

The proposed batch and FIA method was successfully applied for estimation ATRV.Ca in tablets by the analysis 
of three types in two different concentrations of ATRV.Ca tablets and the results are listed in Table 2. In the direction 
of assessing the proficiency of the method. The statistical comparison between proposed and official methods using 
the student t- and F-test (27) indicated that the calculated values for F-test were (2.57) and (1.22), t-test values were 
(2.08) and (1.13) for the FIA and batch methods, respectively, were less than the theoretical one of F-test = 6.388 
(n1 + n2 – 2 = 6) and t-test = 2.31. 

Table 2. Application of the proposed batch and FIA and official methods for estimation of ATRV.Ca in 
tablets.

Dosage form 

      Proposed methods

Official   
method 
recovery 

(%)

   Batch FIA-merging zones

Present conc.   Rec (%)  RSD (%)
(µg mL-1)

Present conc.  Rec (%)  RSD (%) 
(µg mL-1)

 AVAS Tablets (10 mg/tablet)    3   100.30     0.41
MICRO LABS LIMITED    

        5  99.92   0.09

  10 99.80 0.28 100.60
15 101.10  0.14

  AVAS Tablets (20 mg /tablet)   3  101.30   0.20
MICRO LABS LIMITED    

        5 
 101.00   0.19  

  10 100.70 0.15 99.20
15   99.50  0.20 

 LIPODAR Tablets (10mg /tablet)   3   99.00   0.21  Dar Al Dawa, 
Na,ur - Jordan

        5   99.40   0.18

  10   98.20 0.22  100.50 
15 100.13   0.10

 LIPODAR Tablets (20mg /tablet)   3   99.67   0.52 Dar Al Dawa, 
Na,ur – Jordan  

         5   101.20   0.089

  10  101.00  0.30
          101.00
15  100.93  0.09

 ATEROZ Tablets (20mg /tablet)    3   98.67   0.93
 

 bilim       5   100.60   0.04

  10    100.50  0.45
         99.90

15    99.80  0.04

Conclusion 

The developed methods were selective, rapid, simple 
and inexpensive and exhibits a fair degree of accuracy 
and precision . The method does not involve any critical 

reaction conditions. The proposed method can serve as 
an alternative method for the routine analysis of ATRV.
Ca in pure drug and in pharmaceutical formulations. The 
methods is based on formation of a red condensation 
adduct upon reaction of ATRV.Ca and NQS in (NaOH). 
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The method has low detection limit and high sample 
throughput. The proposed methods that followed Beer’s 
law and give a good application for the pharmaceutical 
preparation. The wide applicability of the FIA method 
for daily quality control is well proven by analyzing 
the assay of ATRV.Ca at effect concentration level in 
dosage forms
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Abstract
Background: Preoperative prediction of a difficult laparoscopic cholecystectomy can help the patient as well 
as the surgeon to prepare better for intraoperative risk and the risk of conversion to open Cholecystectomy.

Aim of study: Evaluation the impact of gall bladder wall thickness, on the outcome of laparoscopic 
cholecystectomy and conversion rate to open cholecystectomy assessed by sonography preoperative and 
postoperative measurement of gall bladder wall thickness by histopathology.

Patients and Methods: A prospective study conducted in the surgical unit, Department of surgery, Baghdad 
Teaching Hospital between November 2010 and November 2011. Abdominal Sonography performed in 110 
consecutive patients before laparoscopic cholecystectomy. The surgeon re-verified sonographic finding in 
operative room, and postoperatively, the gall bladder specimens were sent for histopathological measurement 
of wall thickness.

Results: Out of 110 patients with cholecystolithiasis on sonography, we encountered easy laparoscopic 
cholecystectomy in 80 patients (72.7%), difficult laparoscopic cholecystectomy in 24 (21.8%) and the 
procedure was converted to open cholecystectomy in six patients (5.5%). The difference between Sonographic 
and histological measurement was within 1 mm in 102 patients (92.7%), and the other 8 patients was with 
1.5 mm (7.3%) with sensitivity of (100%), specificity of (83.3%) and accuracy of (97%).

Conclusion: An accurate preoperative diagnostic sonography is mandatory for planned laparoscopic 
gall bladder surgery to provide information for the selection of the most appropriate approach and avoid 
intraoperative difficulties and surprises. On sonography gall bladder wall thickening is the most sensitive 
indicator of technical difficulties during laparoscopic cholecystectomy. Such difficulties may require 
conversion to laparotomy.

Keywords: Laparoscopic cholecystectomy, gall bladder wall thickness, sonography, Iraq. 
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Introduction

Cholelithiasis has a high prevalence. Although 

cholelithiasis only becomes symptomatic in about 
50% of patients, cholecystectomy is a common 
surgical procedure (1). Gallstones are one of the major 
causes of morbidity in Western society. Prevalence 
of people with gallstones, whether symptomatic 
or asymptomatic, varies from 5 to 22% (2). In Iraq, 
operations of gallbladder (GB) represent a considerable 
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fraction of total operations conducted in hospitals. 
This indicates that the disease is relatively important 
in Iraq (3). Recently, laparoscopic cholecystectomy 
(LC) has become the gold standard for treatment of 
symptomatic gallstones, due to lower morbidity, shorter 
hospital stay, earlier return to regular daily activities, 
less postoperative pain and a significant reduction in the 
incidence of wound complications and postoperative 
ileus has been documented in patients undergoing LC 
(4, 5). In addition to numerous advantages, also technical 
limitations of laparoscopy should be mentioned, which 
- in the presence of chronic inflammation resulting in 
pericystic adhesions and conglutination – increase the 
risk of undesirable conversion from LC to open surgery 
(6). The severity of acute inflammatory change influences 
the degree of surgical difficulty. GB wall thickening and 
pericholecystic fluid are indicators of inflammation in 
patients with acute cholecystitis (7). The most common 
risk factors for conversion include a thickened GB wall, 
past acute cholecystitis, diabetes mellitus, past upper 
gastrointestinal tract surgeries, age > 65 years and 
male gender (8, 9). The selection of the patient who will 
undergo LC is important, and the most frequently used 
method other than the clinical evaluation, is radiological 
examination (ultrasonography) (2). Preoperative 
classification of patients into a high risk group would be 
an objective factor facilitating the surgeon’s decision on 
possible conversion (9). A preoperative GB ultrasound, 
which documents a thick GB wall (> or =3 mm) with 
calculi, is a clinical warning for a difficult LC which 
may require conversion to an open surgery. In a study, it 
was found that the rate of conversion was 60% in case of 
thickened GB wall while 12% in case of normal GB wall 
(10). Variable results have been reported in the past about 
the sensitivity, specificity, positive predictive value, 
and accuracy of GB wall thickening as an indicator of 
surgical conversion (7). 

The success of any laparoscopic operation depends 
on both proper patient selection, and the technical skill 
and experience of the laparoscopist (11). The aim of the 
study was to evaluate the impact of GB wall thickness 
on the outcome of LC and the conversion rate to open 
cholecystectomy assessed by preoperative sonography 
and postoperative measurement of GB wall thickness by 
histopathology.

Patients and Methods

Study Design and Setting: This was a prospective 
study that was conducted in the surgical unit, Department 
of Surgery, Baghdad Teaching Hospital during a period 
of one year from Nov, 2010 – Nov, 2011.

Study Population and sample size: The study 
included patients with feature of chronic calculus 
cholecystitis who were prepared for LC, so the total 
number was 110. Patients who had previous abdominal 
surgery and features of acute cholecystitis (clinically 
and by investigation) were excluded.

Workup: All patients were evaluated by sonography 
after fasting at least six hours, the wall of GB was 
carefully evaluated and consider as thick when it is (> 
3mm), size and capacity of GB, pericystic fluid collection 
and biliary system status was evaluated as well as 
number of GB stones also recorded. Hematological and 
biochemistry investigation were done. GB wall thickness 
was measured postoperatively by histopathology; 
grossly and microscopically as. Initial Procedure of 
histopathological examination done by. 

ü Measurements:

· GB: length × maximum diameter (cm).

· Cystic duct: length × maximum diameter (cm).

· Lymph node: number and maximum diameter 
(cm).

ü Open longitudinally from the fundus towards 
the cystic duct with blunt-ended scissors, draining off 
the bile and noting any contents.

ü Photograph if appropriate.

ü Paint the external serosal and adventitial aspects 
if there is any suspicion of tumor.

ü Fixation by immersion in 10% formalin for 36 
– 48 hours.

The difficulty of procedure was evaluated by: -

1. Clearity of calot’s triangle (peritoneal adhesion) 
length and width of cystic duct.

2. Handling of GB during procedure and ability to 



Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4     2851

perforate it. 

3. Dissection of GB from its liver bed and bleeding 
from it.

4. Extraction of GB to outside.

All patients were undergoing surgery which was 
done by senior general surgery and resident using closed 
methods with four ports. Histopathological examination 
done by senior histopathology. LC considered easy 
when there is minimal adhesion involving the omentum, 
only attaches to the fundus and body of GB, and easily 
separated. Difficult LC when there is sever adhesion 
involving calot’s triangle.

Statistical analysis: The data analyzed using 
Statistical Package for Social Sciences (SPSS) version 

25. The data presented as mean, standard deviation 
and ranges. Categorical data presented by frequencies 
and percentages. Chi–square test was used to assess 
statistical association between certain variables and GB 
Wall thickness. A level of p – value less than 0.05 was 
considered significant. 

Results: 

In this study, mean age of patients was 42.7 ± 8.4 
years; and 82.6% were females. By U/S, 64.5% of 
patients had GB with wall thickness ≤ 3 mm. We noticed 
that LC was easy in 72.7% of cases, difficult in 21.8%, 
and converted to open surgery in 5.5% of cases as shown 
in table (1). 

Table 1: Distribution of study patients by certain characteristics

Variable No. (n=110) Percentage (%)

Age (Years)

< 30 24 21.8

30 - 49 64 58.3

≥ 50 22 19.9

Gender

Male 19 17.4

Female 91 82.6

GB Wall thickness (mm)

≤ 3 71 64.5

> 3 39 35.5

Type of operation

Easy LC 80 72.7

Difficult LC 24 21.8

Converted to open surgery 6 5.5

The difference between sonographic and histopathologic measurement was below 0.5 mm in 80 patients (72.5%) 
and it was between 0.5 and 0.99 mm in 22 patients (20%), so it was within 0 – 1 mm in 102 patients (92.7%), and in 
other 8 patients the difference was within 1.5 mm from GB wall thickness as shown in table (2)
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Table 2: Difference of histopathological and ultrasound measurement of gall bladder wall thickness.

Difference between measurements (mm) No. (n=110) Percentage (%)

No difference 44 40.0

0.1 – 0.49 36 32.5

0.5 – 0.99 22 20.0

1 – 1.5 8 7.5

In table 3, 83.3% of cases who were converted to open surgery had GB wall thickness > 3 mm by U/S with a 
significant association (P= 0.001) between GB Wall thickness by U/S and type of operation. 

Table 3: Association between GB Wall thickness by U/S and type of operation

Type of operation
GB Wall thickness by U/S (mm) Total (%)

n= 110
P - Value≤ 3 (%)

n= 71
> 3 (%)
n= 39

Easy LC 64 (80.0) 16 (20.0) 80 (72.7)

0.001Difficult LC 6 (25.0) 18 (75.0) 24 (21.8)

Converted to open surgery 1 (16.7) 5 (83.3) 6 (5.5)

In table 4, 90% of cases who complained from GB perforation had GB wall thickness > 3 mm by U/S with a 
significant association (P= 0.001) between GB Wall thickness by U/S and postoperative complication. 

Table 4: Association between GB Wall thickness by U/S and postoperative complication

Postoperative complication

GB Wall thickness by U/S (mm)

Total (%)
n= 110

P - Value≤ 3 (%)
n= 71

> 3 (%)
n= 39

No 68 (72.3) 26 (27.7) 94 (85.5)
0.001GB Perforation 1 (10.0) 9 (90.0) 10 (9.1)

Bleeding 2 (33.3) 4 (66.7) 6 (5.5)

Discussion

Since the Introduction in 1985, LC had been the 
procedure of choice in treatment of symptomatic 
gall stone (12). But some of the planned LC needs 
conversion due to various factors, it would be useful in 
advance to know which one would require conversion, 
so that experienced laparoscopic surgeon could be 
scheduled to minimize conversion rate. And since the 
1970s, ultrasound has become known as a quick, non-

invasive and reliable tool to diagnose GB disease (13, 

14). Ultrasound is very sensitive for the diagnosis of gall 
stones, but few data are available to assess its diagnostic 
value for the GB wall thickness (15). We assessed the 
value of sonography for patients with gall stone disease 
prior to LC. This study corroborates the well-established 
high accuracy (97%) of sonography for assessing the 
thickness of GB wall thickness. 
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In this study, we found that increase GB wall 
thickness on preoperative ultrasound which encountered 
in 39 patients out of 110 patients (35.5%) were associated 
with increase operative difficulty in 18 patients out of 39 
patients, and our conversion rate to open surgery in six 
patients out of 110 patients (5.5%) was within the range 
reported by several other studies (1 – 10%) as in Indian 
one conducted in 2017 with a report of conversion rate of 
10% (16), in USA in 2010 were the rate was 9% (17), and 
a local study in Iraq in 2007 (18) where the rate was 5%. 
In this study, GB wall thickness significantly determines 
the difficulty during surgery. We found that increase 
GB wall thickness (> 3 mm) on preoperative ultrasound 
which encountered in 39 patients (35.5%) in comparison 
to those with thin GB wall thickness (≤ 3 mm) 71 patients 
(64.5%) was associated with increase operative difficulty 
and this result was in consistent with a result found 
by Adwan MK et al study in 2015 (3) and with a study 
conducted by Sharma N et al in 2015 (19) when reported 
that gall bladder wall thickening can predict difficulty 
during cholecystectomy, we found that thickened 
gall bladder wall are the most accurate predictors of 
potential operative difficulty. GB wall thickening was 
a sensitive indicator of technical difficulties and the 
risk of conversion to open cholecystectomy. GB wall 
thickness is related to the inflammation and fibrosis that 
follow previous attach of cholecystitis and thus may 
reflect difficulty in delineation of the anatomy during 
surgery (20). In conclusion, LC can be accomplished 
successfully with low morbidity in most patients with 
cholecystitis, those patients with increased GB wall 
thickness on preoperative ultrasonography are at 
high risk for conversion to open surgery. An accurate 
preoperative diagnostic tool is mandatory for planned 
laparoscopic GB surgery to provide information for the 
selection of the most appropriate approach and to avoid 
intraoperative difficulties and surprises. 
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Abstract
Objective: The flowable dental composite resins were introduced to the dental specialty because of the 
advantages they possess over the conventional composite resins. The use of nanotechnology in the dentistry 
field is one of the growing innovations in recent years. The aim of the present study was to evaluate certain 
physical properties of flowable dental composite after incorporation of titanium dioxide nanoparticles 
(TiO2NPs).

Materials and Methods: In the present study, TiO2NPs at 1.25 % and 2.5% concentrations were added to 
flowable composite, while the unmodified composite was used as control. Then the physical properties of the 
control and modified composite resins, including flowablity, radiopacity and water sorption and solubility 
were tested. Data were analyzed with One way ANOVA, using SPSS 20.

Results: The results showed that there was statistically significant difference among the tested groups 
regarding flowability and radiopacity (P<0.05). In addition, there was no significant difference among 
control group and TiO2 modified groups regarding water sorption and solubility.

Conclusion: Based on the results of the present study, a flowable dental composite was successfully 
reinforced with TiO2. Incorporation of small weight percentages of this nanofiller exhibited properties 
similar to the control material regarding water sorption and solubility. The flowability was slightly reduced 
and radiopacity of the reinforced composites was increased, these changes were acceptable for clinical 
applications and below ISO standards limits. 

Keywords: Flowable Composites, Titanium Dioxide nanoparticles, flowability, radiopacity, water sorption 
and solubility.
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Introduction

Currently composite resins are materials used in 
restorative dentistry, since there are many revolution and 
improvements such as use of different novel particles, 
flowable composite resin because of their advantages 
over the conventional composite resins were introduced 
to the dental specialty. These advantages includes, 
simple application technique, easy handling properties, 

increased flowability, better adaptation to the internal 
cavity wall and higher elasticity, in addition, the use of 
flowable composites resins reduces the amount of the 
cavity preparation and is recommended for minimal 
invasive dentistry (1). 

One of the most important innovations in the dentistry 
field in recent years is the use of nanotechnology. 
The mechanical, physical and optical properties of 
conventional composite resins have been improved by 
addition of inorganic nanoparticles such as silver, zinc, 
titanium dioxide and silica (2). 

DOI Number: 10.37506/ijfmt.v14i4.12023
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Flowability is used to describe how quickly materials 
flow in a certain period of time, whereas viscosity is 
the material’s resistance to flow. Dental composites 
are viscoelastic materials. They share criteria of both 
viscous materials (e.g., oils) and elastic materials (e.g., 
metals).

Radiopacity of dental restorative materials is an 
important indicator for accurate diagnosis and treatment 
planning. It is essential to use materials with adequate 
radiopacity in order to distinguish them from the natural 
tooth structures. Moreover, dental restorations should 
be radiopaque enough to detect overhanging margins, 
recurrent caries, restoration contour, proximal contacts 
(3).

The sorption and solubility properties are critical 
properties regarding biocompatibility concerns of 
releasing monomer and in relation to the stability of 
the composites due to degradation from the uptake of 
solvents and the wash-out of ingredients of materials (4) 

Most of the studies involving addition of 
nanoparticles to dental composites resins have mainly 
focused on their anti-bacterial effects and the information 
regarding their physico-mechanical properties are 
limited. TiO2 are fine, non-toxic, chemically stable, 
and exhibits a high photocatalytic effect in addition to 
their high biocompatibility and pleasant color. TiO2NPs 
have large surface area that facilitates load transfer from 
resin matrix to nanoparticles thereby resulting in better 
mechanical properties of the reinforced composites (5).

Mohammed et al (2019) studied the effect of 
TiO2NPs on physico-mechanical properties of flowable 
dental composite resins by adding TiO2NPs at 1%, 2% 
and 3% to Tetric N Flow composite, while the unmodified 
composite was used as control. The developed composite 
was studies for functional and structural properties using 
FTIR, which indicated no change in the functional and 
structural characteristics (6). 

The aim of the present study was to evaluate the 
effect of TiO2NPs, on some physical properties of 
flowable composite resins.

Methods

In this study, the flowability, radiopacity and water 
sorption and solubility of a conventional flowable 

composite resin and composite resins reinforced with 
TiO2NPs were evaluated. For each test a total of 18 
samples were evaluated. Commercially available 
flowable microhybrid composite resin (as control 
group) was used shade (A2). This material is based 
on dimethacrylate paste (Bis-GMA and Triethylene 
glycoldimethacrylate TEGDMA), without inorganic 
fillers. mixed with TiO2NPs 98% Purity and particle 
size of 50 nm at concentrations of 1.25% and 2.5 %. 

Mixing was done by using a dental Micro motor, 
with a lentulo spiral-paste carrier #4 attached. The 
lentulo spiral was immersed in composite resin material 
– TiO2NPs, poured into a 2 ml pre-darkened syringe 
tube.

Such mixing was performed directly before 
preparation of samples for each test. Electronic balance 
was used to weight the percentage of nanoparticles, 
after one hour mixing; the mixture was injected into 
metal molds Curing was done by exposure to LED at 
1,650 mW/cm2 for 40 seconds with a light guide held 
perpendicularly and within 2 mm of the material surface. 
Control samples were prepared and compared with two 
sets of samples with TiO2NPs at 1.25% and 2.5%. 

The flowability testing method used in this study 
was according to ADA guidelines for evaluation 
of endodontic sealing materials (7). To evaluate the 
flowability of the reinforced composites, a simple test 
using the Gillmore needle apparatus was used. The 
quantity of 0.1 mL of control and each reinforced 
composite was dispensed between two thin glass 
coverslips 50 x 50 mm and 1mm thick. Flowability was 
evaluated by comparing the composite disc diameters 
after they have been sandwiched between two glass 
coverslips, subjected to constant weight (454 g) for 30 s 
and light cured for 40 s. 

For radiopacity test 6 discs 15±1mm in diameter 
and 1± 0.1mm thick were prepared for each group. The 
specimens and the aluminum stepwedge were placed in 
the center of the film and irradiated with X-rays at (65±5) 
kV at a target film distance of 400 mm for 0.4 seconds at 
10 mA. After developing and fixing the film, the density 
of the image of the specimen was compared with that 
of the aluminum standard using the densitometer. For 
Water sorption and solubility test 6 discs 15±1mm in 
diameter and 0.5± 0.1mm thick samples were prepared 
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for each group using a metal molds and tested according 
to ADA specification (8)

Statistical Analysis

The statistical analysis was performed on SPSS 
program version 20.0, the descriptive statistic was done 
for tested groups, for verification the difference among 
groups analysis of variance (One-way ANOVA) with 
Tukey post-test.

Results

Flowability test

Table 1 present the means and standard deviations of 
flowability values in conventional composite resin and 
composite resins reinforced with TiO2NPs at different 
percentages.

Based on table 1, the Flowability of control group 
and 1.25% and 2.5% groups were 2.6933 cm, 2.6083 
cm and 2.5067 cm respectively, The Results of Table 1 
revealed significant differences among the tested groups. 
But the difference is acceptable within the ISO standard. 

Table 1: Mean values (mm), standard deviations, standard errors and 95% confidence intervals for 
Flowability data.

N Mean Std. 
Deviation

Std. 
Error

95% Confidence Interval 
for Mean

Minimum Maximum

Lower 
Bound

Upper 
Bound

(C) 6 2.6933a .00816 .00333 2.6848 2.7019 2.68 2.70

1.25% 6 2.6083b .00983 .00401 2.5980 2.6187 2.60 2.62

2.5% 6 2.5067c .01211 .00494 2.4940 2.5194 2.50 2.53

Total 18 2.6028 .07910 .01864 2.5634 2.6421 2.50 2.70

Note: Means with different letter indicates statistically significant difference (P˂0.05).

Radiopacity test

Radiopacity mean values of the tested materials 
are presented in Table (2). As recommended by ISO 
(9). 2.5% group showed the highest radiopacity values 

2.4760 E.q. Al thickness/mm mean value followed by 
1.25% group of 2.3900 E.q. Al thickness/mm mean 
value of radiopacity, and 2.2833 E.q. Al thickness/mm 
mean value for Control group with statistical significant 
difference among the tested groups.
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Table 2: Mean values (mm), standard deviations, standard errors and 95% confidence intervals for 
Radiopacity.

N Mean Std. 
Deviation Std. Error

95% Confidence Interval for 
Mean

Minimum Maximum

Lower Bound Upper Bound

control 6 2.2833a .00816 .00333 2.2748 2.2919 2.27 2.29

1.25% 6 2.3900b .00894 .00365 2.3806 2.3994 2.38 2.40

2.5% 6 2.4760c .01131 .00462 2.4641 2.4879 2.46 2.49

Total 18 2.3831 .08159 .01923 2.3425 2.4237 2.27 2.49

Note: Means with different letter indicates statistically significant difference (P˂0.05).

Water Sorption test

Water sorption mean values are presented in Table (3) revealed no significant differences among the tested 
groups. Control group showed the highest Water sorption values 1.456283 µg/mm³ mean value, followed by 1.25% 
group with -1.029533 µg/mm³ mean value Water sorption, and .802833 µg/mm³ mean value of 2.5% group but the 
difference was not significant statistically.

Table 3: Mean values (mm), standard deviations, standard errors and 95% confidence intervals for Water 
sorption data test.

N Mean Std. 
Deviation Std. Error

95% Confidence Interval for 
Mean Minimum Maximum

Lower Bound Upper Bound

control 6 -1.456283a 1.2018703 .4906615 -2.717569 -.194998 -2.8037 .8131

1.25% 6 -1.029533a 1.3579421 .5543775 -2.454606 .395539 -1.8691 1.6260

2.5% 6 -.802833a 1.6504075 .6737760 -2.534830 .929163 -1.6260 2.5000

Total 18 -1.096217 1.3586916 .3202467 -1.771878 -.420555 -2.8037 2.5000

Note: Means with same letter indicates statistically 
no significant difference. 

Water Solubility 

Solubility mean values are presented in Table 
(4). Test results revealed no significant differences 
among the tested groups. Control group showed the 
highest solubility values 2.516583 µg/mm³ mean value, 
followed by 1.25% group with 2.048467µg/mm³ mean 
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Table 4: Mean values (mm), standard deviations, standard errors and 95% confidence intervals for Water 
solubility data test. 

N Mean Std. Deviation Std. Error

95% Confidence Interval for 
Mean

Minimum Maximum

Lower Bound Upper 
Bound

control 6 2.516583a .9013909 .3679913 1.570632 3.462535 .9345 3.2601

1.25% 6 2.048467a 1.1576720 .4726176 .833564 3.263369 .8130 3.8530

2.5% 6 1.386167a 1.1753861 .4798494 .152675 2.619659 .0000 3.4390

Total 18 1.983739 1.1257010 .2653303 1.423941 2.543537 .0000 3.8530

Note: Means with same letter indicates statistically no significant difference. 

Discussion

The flowability of floweble composite resin 
decreased slightly with addition of TiO2NPs at 1.25% and 
2.5% and the results are within the ISO standards, these 
results are in agreement with previous study reported 
that it is possible to increase the nanofiller content due 
to their small particle sizes. This will result in minimum 
reduction in flowability as well as improvement in the 
physical properties of the nano-composites (10).

In the present study the most commonly used 
monomer) BisGMA and TEGDMA were used, The 
advantages of using BisGMA over other monomers 
are less shrinkage, higher modulus and reduce toxicity 
due to its lower volatility and diffusivity into tissue. 
Although, BisGMA possesses high strength and 
hardness, the drawback of this monomer is its high 
viscosity ( low flow), because of hydrogen bonding 
interaction that occur between hydroxyl groups, which 
limits the incorporation of inorganic fillers and hence 
a low degree of conversion,Thus BisGMA diluted 
with other low-viscosity (high flow) monomer such 
as trimethylene-glycol-dimethacrylate (TEGDMA) 
(11) to enhance flowability of the used composite that 
allow incorporation of TiO2NPs that resulted in a little 

reduction of flowability of the tested flowable composite 
resin and the changes are within accepted range of ISO 
standards 

The radiopacity of a restorative material is an 
important parameter for accurate diagnosis and treatment 
planning. Success or failure of the restorative material 
is highly dependent on radiographs. Radiopacity of 
composite restorations has an important role in detecting 
recurrent caries and distinguishing the restorations from 
the tooth structures (12). 

The 2.5% composite showed a higher value of 
radiopacity. Followed by 1.25% group Al, and control 
group with statistical significant difference among 
the tested groups and met the ISO standard for dental 
materials radiopacity. All of them had radiopacity 
greater than enamel (1.77 – 2 mm Al). These results 
agree with previous studies that recommended that the 
composite radiopacity should be equal to or greater than 
that of the enamel (13). 

The atomic number of the elements is the most 
important factor affecting the radiopacity of dental 
materials (14). Radiopacity of dental composites can be 
increased by incorporating a higher percentage of fillers 
with high atomic numbers (15), TiO2NPs atomic number 
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is 22 and density of 4.506 g/cm3 which is considered as a 
high atomic number and this explains the results of this 
study in which radiopacity of tested material increased 
with increasing percentage of TiO2NPs from 0% control 
group to 1.25% and 2.5 %..

The sorption and solubility properties are important 
regarding biocompatibility concerns of releasing 
monomer and in relation to the stability of the composites 
by avoiding degradation from the uptake of solvents and 
the wash-out of ingredients of materials (16). According 
to ISO standard (17), the maximum acceptable values of 
sorption and solubility for polymer-based restorative 
materials are 40 µg/mm3 and 7.5 µg/mm3 respectively. 
Sorption and solubility values for all samples were 
below the ISO standards limits so all investigated 
materials met the requirements of the ISO standard. The 
decreasing sorption and solubility with TiO2 content 
was not statistically significant. These results are in 
agreement with Robert et al (18) study who studied the 
effect of nanofillers on water sorption and solubility 
and concluded that the addition of nanofillers at low 
concentrations not change water sorption and solubility 
significantly since at lower concentrations there is no 
agglomeration of 50 nm TiO2NPs. 

The improvement of both water sorption and 
solubility after addition of TiO2NPs might be attributed 
to numerous explanations such as nanofillers are 
insoluble in water so that the addition of TiO2NPs to 
the microhybrid flowable composite resin declines the 
solubility of composite resin (19).

Furthermore, titanium coupling agent incorporated 
in salinized TiO2NPs expands the adhesion between 
both resin matrix and filler particles which enhances 
composite resin properties and declines its water sorption 
and solubility (20).

Moreover, the reaction between resin (polar nature) 
and nanofillers certainly induce replacing the hydrophilic 
resin and minimizing the water uptake by decreasing 
this polarity through utilizing most active sites in the 
molecules of momomers, so the diffusivity of water 
particles through this material is greatly declined (21).

Conclusion

Based on the results, it appears incorporation of low 

concentration of nanofillers into conventional composite 
resins did not result in any changes in their water sorption 
and solubility; however, flowability and radiopacity of 
flowable were changed but the results are acceptable 
withen ISO standards .Therefore, it is suggested to 
add small amount of nano-fillers to composite resins 
to prevent problems such as discoloration of composite 
resin or other possible changes in other physical and 
chemical properties. 

Ethical Clearance: The Research Ethical 
Committee at scientific research by ethical approval of 
both MOH and MOHSER in Iraq

Conflict of Interest: Non

Funding: Self-funding 

References
1.  J. Payne, The marginal seal of Class II restorations: 

Flowable composite resin compared to injectable 
glass ionomer. Journal of Clinical Pediatric 
Dentistry 23,123 (1999).

2.  S. E. Elsaka, I. M. Hamouda, and M. V. Swain, 
Titanium dioxide addition to a conventional glass-
ionomer restorative:Influence on physical and 
antibacterial properties. Journal of Dentistry 39, 
589 (2011).

3.  Tveit AB, Espelid I. Radiographic diagnosis of 
caries and marginal defects in connection with 
radiopaque composite fillings. Dental Materials. 
1986;2(4):159-62.

4.  Ferracane, J.L. Resin-based composite 
performance: Are there some things we can’t 
predict? Dent. Mater.Off. Publ. Acad. Dent. Mater. 
2013, 29, 51–58. [CrossRef] [PubMed

5.  B. Wetzel, P. Rosso, F. Haupert, and K. Friedrich, 
Epoxy nanocomposites–fracture and toughening 
mechanisms. Engineering Fracture Mechanics 73, 
2375 (2006).

6.  Mohammed Al Jafary, Mohamed Ibrahim 
Hashem, Majdah A. Al Khadhari, Sara Abdullah 
Alshammmery, and Mansour K. Assery, Effect of 
Nanoparticles on Physico-Mechanical Properties 
of Flowable Dental Composite Resins; Science of 
Advanced Materials. 2019;Vol. 11, pp. 1–8.

7.  ADA Professional Product Review. Laboratory 
testing methods: Endodontic filling and sealing 
materials. 2008; 3(4). 



Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4     2861

8. American National Standards/American Dental 
Association specification no. 27 for resin-based 
filling materials. 1993; Chicago: American Dental 
Association,Council on Scientific Affairs.

9. International Standardization Organization, ISO 
4049–2000. Dentistry-polymer based filling 
restorative and luting materials; 7.10 depth of cure, 
Class 2 materials. 3rd ed. Geneva: ISO; 2000.

10. Bayne SC, Thompson JY, Swift EJ,Jr, Stamatiades 
P, Wilkerson M. A characterization of first-
generation flowable composites. J Am Dent Assoc. 
1998;129(5):567-77.]

11.  Manal Dafar. “Reinforcement of Flowable Dental 
Composites with Titanium Dioxide Nanotubes” 
Master thesis, 2014.

14.  Chen M-H. Update of Dental Nanocomposites. 
Journal of Dental Research. 2010;89(9):549-560.

12. Oztas B, Kursun S, Dinc G, Kamburoglu K. 
Radiopacity evaluation of composite restorative 
resins and bonding agents using digital and film 
x-ray systems. Eur J Dent. 2012; 6(2):115-22.].

13.  Bouschlicher MR, Cobb DS, Boyer DB. Radiopacity 
of compomers, flowable and conventional resin 
composites for posterior restorations. Oper Dent. 
1999;24(1):20-25.

14.  Watts DC, McCabe JF. Aluminium radiopacity 
standards for dentistry: An international survey. J 
Dent. 1999; 27(1):73-78

15.  Sabbagh J, Vreven J, Leloup G. Radiopacity of 
resin-based materials measured in film radiographs 
and storage phosphor plate (digora). Oper Dent. 
2004; 29(6):677-84.

16. Ferracane, J.L. Resin-based composite 
performance: Are there some things we can’t 
predict? Dent. Mater. Off. Publ. Acad. Dent. Mater. 
2013; 29, 51–58. [CrossRef] [PubMed]

17. (International Standards Organazation) 4049:2009 
(E) Dentistry- polymer-based restorative materials.
Geneve, Switzerland

18. Robert Stencel , Jacek Kasperski , Wojciech 
Pakieła , Anna Mertas , Elzbieta Bobela, Izabela 
Barszczewska-Rybarek and Grzegorz Chladek . 
Properties of Experimental Dental Composites 
Containing Antibacterial Silver-Releasing Filler, 
Materials 2018, 11, 1031; doi:10.3390/ma11061031

19. Noor AS. Evaluation of AL2O3 on thermal 
conductivity of acrylic resin denture base and 
some other properties. College of dentistry. J Univ 
Baghdad 2010; 23:12–19.

20.  Elshereksi NW, Ghazali MJ, Muchtar A, Azhari 
CH. Perspectives for titanium-derived fillers usage 
on denture base composite construction: a review 
article. Adv Mat Sci Eng 2014; 1:1–14.

21.  Jadhav R, Bhide SV, Prabhudesai PS. Assessment 
of the impact strength of the denture base resin 
polymerized by various processing techniques.
Indian J Dent Res 2013; 24:19–25. 



2862      Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4

Antimicrobial Activities of Green Biosynthesized Iron Oxide 
Nanoparticles Using F. Carica Fruit Extract

Nada Khudair Abbas1, Azhar A. F. Al- Attraqchi2, Jenan Hussien Taha3

1 Prof. Department of physics, College of Science, University of Baghdad, Baghdad, Iraq, 2Prof. Department of 
Microbiology, College of Medicine, University of Al- Nahrain, Baghdad, Iraq, 3 Tutor, Physiology and Medical 

Physics Department, College of Medicine, University of Al- Nahrain, Baghdad, Iraq

Abstract
In the current study, iron oxide nanoparticles (IO NPs) were synthesized via modified green synthesis 
technique using F. carica fig extract as reducing agent. Furthermore, the microstructural properties 
of the synthesized IO NPs have been thoroughly elucidated. In details, the acquired NPs diameter was 
found to be in the range of 11-29 nm and of root mean square (RMS) of 0.64 nm using TEM and AFM 
techniques, respectively. Consequently, the antifungal and antibacterial activities of the synthesized IO NPs 
were screened against Candida and Aspergillus species as well as Gram-positive Staphylococcus aureus 
and Gram-negative Acinetobacter species, respectively. The presented IO NPs play an active role in the 
antimicrobial activities evidencing the well-organized materials system for biomedical applications. 
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Introduction

Metal oxide NPs are of great importance due to a 
number of unique properties such as high surface-to-
volume ratio, easy separation features, and low toxicity 
(1). IO NPs have attracted a great significance in the field 
of nanoscience and nanotechnology (2, 3). In conjunction 
with IO NPs, several applications have been proposed 
in the area of optoelectronics, catalysis, self-powered 
smart window, lithium ion batteries and diagnostic 
biological probes (4-8). IO NPs are extensively applied 
in the biomedicine field due to their low toxicity and 
biocompatibility. Due to the electrostatic feature of the 
IO NPs, they are easily interact with fungal, and bacterial 
living-cell membranes (9). This property allows IO NPs 
to harms the cell membranes of fungi or bacteria as well 
as inducing the toxic oxidative stress via free radical 
formation (10). Antimicrobial activities of IO NPs are, 
therefore, dependent on three essential features namely 
concentration of the culture media and most importantly 
stability (9, 10). 

In this attempt, variety of approaches have been 
anticipated for the synthesis of IO NPs. Among these 
are the well-known physical and chemical methods 
in which preferred NPs properties can be acquired. 
Particularly, these methods are electrodeposition (11), 
conventional heating (12), hydrothermal (13, 14), wet 
oxidation (15), laser ablation (16), co-precipitation (17, 

18), and anodization (19). However, these techniques 
are presented with several draw-backs such as the 
use of non-biodegradable stabilizing agents and toxic 
chemicals, and hypothetically harmful to the well-being 
organisms and the surrounding environment. The green 
synthesis technique, which is utilized in the current 
study, has revealed considerable advances such as 
environmentally friendly, unpresented toxic chemicals, 
and low energy and temperature conditions (20). Green 
synthesis technique evolves the use of naturally existing 
resources such as plants extracts as reducing fuel (21). 
Therefore, this manuscript reports a modified green 
synthesis technique of IO NPs in which F. carica fig 
extract is used as a reducing agent. Additionally, the 
antifungal activity against Candida and Aspergillus 
species and antibacterial activity against Gram-positive 
S. aureus and Gram-negative Acinetobacter species 
were thoroughly investigated.

DOI Number: 10.37506/ijfmt.v14i4.12024
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Materials and Methods

Plant collection and extraction

Dried F. carica (common fig) was purchased 
from local market in Baghdad, Iraq. Consequently, 
the collected fruit was washed thoroughly; afterward, 
10 gm of the washed fruit was blended alongside 150 
mL of deionized-distilled water (DDW). The resultant 
mixture was subjected to heating process at 100 °C 
in a ventilation oven and then cooled down to room 
temperature. Finally, the solution mixture was filtered 
using chromatography paper (Whatman No.1) and 
incubated at room temperature for further use. 

Synthesis of IO NPs

In a typical laboratory route, specific amount (0.1, 
0.14 and 0.18 molar) of ironIII chloride hexahydrate 
(F2Cl3.6H2O) was liquefied in 100 mL of DDW under 
stirring rate of 800 r.p.m. for 15 minutes at RT. The 
consequential mixture was then mixed with fig extract 
(1:1) under stirring rate of 600 r.p.m. for 2 h at 50 °C (1). 
The first indication of the NPs occurring was observed 
upon color changing of the solution, whereby a light 
brown color was noticed, as presented in figure (1). The 
acquired solution was then washed and centrifuged at 
4000 r.p.m. for 20 minutes. Hereinafter, the attained 
residual was dried for 6 h at 60 °C and later grinded 
using mortar and pestle to obtain a fine NPs powder. 

Figure (1): Color changing process of IO NPs. 

Characterization

The microstructural properties of the prepared NPs 
were examined using Shimadzu X-ray Diffractometer 
(XRD-6000) with wavelength of 1.541 A° and Cu-
Kα radiation. In the meanwhile, compact char surface 
was investigated using Fourier Transform Infrared 
Spectroscopy (FT-IR, Thermo Nicolet Nexus) ranging 

from 400 to 4000 cm-1. Furthermore, the optical 
properties of the prepared NPs were recorded on 
Shimadzu UV-1800 UV-Vis spectrophotometer. Atomic 
Force Microscopy (SPM AA3000-AFM) and TECNAI 
F-30 TEM were engaged for the morphological and 
nanoparticle size investigations. 

Evaluation of antifungal and antibacterial activities

The antifungal activity of the synthesized NPs was 
monitored using agar well diffusion procedure against 
two fungal species which are Candida and Aspergillus 
species (22). Agar petri dish, which was used in this study 
as a culture media holder, was systematically swabbed 
with sterile cotton swab in which a 30 ml of 24 h 
Sabouraud′s dextrose was used for each fungal species. 
Continuously, wells were made in the pre-solidified agar 
plates with the help of 5 mm cork bor-er. Variety of the 
synthesized NPs concentrations (0.75, 1.5, 3, 6, 12 and 
24 mg/ml) were sonicated with DDW and then used to 
evaluate the antifungal activity. Concurrently, Negative 
and positive control against the fungal pathogens was 
exhibited using DDW and antibiotics. Hereinafter, the 
cultured agar plates were incubated at 35 °C for 48 h, 
while the inhibition zones were measured in millimeter.

As for the IO NPs antibacterial activity, similar route 
to the aforementioned antifungal was repeated. However, 
the antibacterial activity was screened against Gram-
positive S. aureus and Gram-negative Acinetobacter 
species using 30 ml of 24 h Blood agar culture media. In 
this experiment, the positive and negative controls used 
were antibiotics and DDW and the antibacterial activity 
was later proceeded to an incubation procedure for 24 h 
at 35 ̊C. It is worth mentioning that the concentrations of 
IO NPs utilized for the antibacterial activity are 0.5, 1, 
2, 4, and 8 mg/ml.

Results and Discussion

The XRD patterns of the synthesized NPs are 
presented in figure (2, a). Generally, the intensity of 
the diffraction peaks augmented with increasing IO 
NPs concentrations which in turn indicates higher 
crystallinity at high concentrations. As depicted in the 
figure, eight different pronounced peaks were acquired 
corresponding to (110), (120), (211), (10-1), (202), 
(211), (312), and (310) planes and diffraction angle of 
2θ = 21.9°, 26.6°, 33.2°, 35.6°, 49.5°, 50.4°, 54°, and 
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62.4°, respectively (Card No. 96-901-1413) (1). The (110), (120), and (211) planes mainly belong to FeO2 phase, 
while other planes, (211), (10-1), (202), (312), and (310), are corresponded to Fe2O3 phase (Card No. 96-900-9783) 
(9). 

Figure (2, b) illustrates the FT-IR curve of the synthesized NPs with concentration of 0.14 M. It is clear to be 
noticed that characteristic peaks at 3848, 3737, and 3416 cm-1 are mainly attributed to the O-H stretching bonds. In 
the meanwhile, peak at around 2925, cm-1 is corresponded to C-H stretching characteristic. Two pronounced peaks 
at 2381, and 2310 cm-1 are designated to O=C=O stretching. Furthermore, additional peaks at 1737, and 1638 cm-1 
were observed which are due to C=O stretching, while peak at 1542 cm-1 is found to be in accordance with C=C 
stretching (1, 23). Finally, Fe-O vibrations namely 1098, 795, 506 and 463 cm-1 are assigned to the IO NPs (23). 

The UV-vis spectra of the synthesized IO NPs are demonstrated in figure (2, c), which exhibited broad bands 
and cut-off phenomenon at 360 nm. Furthermore, as illustrated in the figure, there is a decrease in the mentioned 
phenomenon cut-off towards higher wavelength as the concentration enlarged; this could be attributed to the lattice 
defects in the prepared NPs matrix (9). 

Figure (2, d) demonstrates two dimensions and three dimensions AFM images of the synthesized NPs with a 
concentration of 0.14 M and scanning area of 2 µm. In general, the formed NPs exhibited a vertically aligned NPs 
with regular spherical shape and homogenous distribution. The average diameter and RMS were found to be 84.4 
and 0.64 nm, respectively. In the meanwhile, the average surface roughness was found to be 0.54 nm; this indicates 
a pronounced rough surface which in turn reveals high electrochemical performance (24). 
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Figure (2): (a) XRD patterns, (b) FT-IR spectra, (c) UV-vis spectra, and (d) AFM of 2D and 3D images of the 
prepared NPs.

The TEM image of IO NPs is presented in figure (3, a and b). Generally, the synthesized NPs revealed almost a 
spherical structure with average diameter of 19 nm. From the figure, it also can be observed that a uniform IO NPs 
distribution which found to be in good agreement with the AFM findings. Furthermore, figure (3, b) shows the NPs 
diameter distribution which was found to be in the range of 11-29 nm. 

Figure (3): IO NPs with 0.14 M concentration (a) TEM image (b) diameter range distribution.

The antifungal activity of the green synthesized NPs 
against Candida and Aspergillus species are shown in 
figure (4, a). As presented in the figure, an observable 
inhibition zone increment in both kind of fungi species 
can be clearly seen as the concentration of the IO 
NPs increased, this indicates the active role of the 
synthesized NPs as an antifungal. This can be explained 
by the superior features of IO NPs such as large surface 
area, and small particle size as compared to their bulk 
nature (25). Although, the inhibition zones in the case 
of Candida demonstrated larger inhibition diameter, 
lower concentrations of the used NPs were found to 
be active in the case of Aspergillus. The maximum 
inhibition zone diameters were found by the highest 
IO NPs concentration 24 (mg/ml) against Candida (35 
mm) followed by Aspergillus (33 mm). In contrast, 
inhibition zone diameters of 10 and 15 mm against 
Candida and Aspergillus with IO NPs concentration 
of 3 mg/ml, respectively. Similarly, at concentration of 
1.5 mg/ml, the antifungal activity was only exhibited 
against Aspergillus. This may be due the differences in 
the Candida species’ cell wall structure which consists 
of high chitin as a yeast as compared to the moldy in 
Aspergillus species (26), this in turn leads to different 
sub-capability of each towards the tested nanoparticles.

Figure (4, b) presents the antibacterial activity of IO 
NPs against Gram-positive S. aureus and Gram-negative 
Acinetobacter species. Generally, increasing the 
concentration of IO NPs exhibited higher antibacterial 
activity. This could be attributed to the metallic NPs 
accumulation in the living cell-membranes which in turn 
releases cellular compounds as previously reported by 
other researchers (27). It is a necessity to be stated that 
concentration as low as 0.5 mg/ml exhibited null activity 
against both species. However, higher concentrations 
of IO NPs displayed advanced inhibition zones in both 
species cases. Continuously, the acquired inhibition 
zones against Gram-negative Acinetobacter bring about 
more diameter range as compared to Gram-positive S. 
aureus at all concentrations. Inhibition zones of 25 and 
19 mm in diameter against Gram-negative Acinetobacter 
and Gram-positive S. aureus were screened with IO 
NPs concentration of 8 mg/ml, respectively. This may 
be due to the difference in susceptibilities property of 
each bacterial species towards IO nanoparticles comes 
from the differences in the structure of cell wall of each 
bacteria. In details, the Gram-positive S. aureus species 
has thicker peptidoglycan and thus demonstrate higher 
resistance in contrast to Gram-negative Acinetobacter. 
As observed in table (1 and 2), the synthesized NPs 
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demonstrated higher antibacterial and antifungal effects than standard antibiotics

Figure (4): Inhibition zones of IO NPs; (a) fungi and (b) bacteria.
Table (1): Antibiotics zone of inhibition diameters against fungi.

fungal

inhibition zone (mm)

KCA (10 μg) NY (100un) AMB (20μg) FCN (10μg) DDW

candida spp. 34 14 11.4 22 0

Aspergillus spp. 21 16 12 0 0

Table (2): Antibiotics zone of inhibition against bacteria.

bacterial 

inhibition zone (mm)

CRO (30 
μg) AK (30μg) SAM 

(20μg) TS (25μg) CD (2μg) CIP 
(5μg)

ATH 
(15μg) DDW

S. aureus 26 17.5 14.5 13.5 0 0 0 0

Acinetobacter 
baumanii 0 0 0 0 0 0 0 0

Conclusion 

IO NPs were successfully synthesized using F. 
carica fig extract. Additionally, the microstructural 
properties of the prepared NPs were illustrated using 

XRD, FT-IR, UV-vis, AFM and TEM techniques. 
Simultaneously, the synthesized NPs were evaluated 
for their antifungal and antibacterial activities against 
Candida and Aspergillus species as well as S. aureus and 
Acinetobacter species, respectively. It was found that 
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Aspergillus species is more sensitive to the synthesized 
NPs rather than S. aureus, shedding the light towards 
this technique which may be useful for the treatment of 
this aggressive multidrug resistant bacteria. 
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Summary
This study aimed to isolate and diagnose Burkholderia cepetia from clinical specimens of diabetic foot and 
study the resistance of bacteria to antimicrobial agent in Najaf governorate from Augest 2019 to November 
2019, which includes 120 clinical specimens for both sexes with an age ranged between )35-70) years 
old. The diagnosis of bacteria isolates was based on microscopy, as well as the culture and biochemical 
characteristics as an initial diagnosis. The final diagnosis by the Vitek-2 compact system .

Burkholderia cepacia 8(6.6%). Antibiotic sensitivity test was examined by dick diffution method, 
Burkholderia cepacia isolates showed high level of resistance almost for all β-lactam antibiotic classes 
under study which included;, ceftriaxone, cefoxitin and Cefepime, with percentage of (100%); ticarcllin 
with clavulalnic acide ,piperacllin , ceftazidime, tobramycine, ciproflaxcin and levofloxacin with percentage 
of (87.5%); aztreonam and amikacine with percentage(62.5); meropenem , imipenem and gentiamycin with 
percentage of (37.5%). 

At molecular study, the investigated the presence of antibiotic-resistant genes (blaImp, blaOxa, 
blaKpc,blaCTX-M) using PCR technique and electrophoresis systems. 6/8 Burkholderia cepacia isolates 
were with blaOXA and (6/8) of isolates carry blaCTX-M gene, all isolates of Burkholderia cepacia gave 
negative result of blaIMP and blaKPC gene. Finally PCR analysis showed that the integron gene was (3/8 
%). 

Keyword:Bcc, Burkholderia cepacia ; Antibiotics Resistance; Dabetic

Introduction

The Burkholderia cepacia complex (Bcc) organisms 
are opportunistic nosocomial pathogens capable 
of causing severe disease in immunocompromised 
individuals. Bacteria frequently employ disparate 
mechanisms that act synergistically to achieve elevated 
resistance (1).

However, these data may overestimate the occurrence 
of resistance in Burkholderia cepetia organisms as the 
study was carried out on patient isolates solicited because 
they were in fact multidrug resistant. Despite this caveat, 
resistance patterns, both intrinsic and acquired, must not 
be discounted in these organisms .The often high-level 
acquired or intrinsic resistance of non-enteric bacteria 
such as P. aeruginosa and Burkholderia species is in 
no small part attributable to synergy between reduced 
penetration into and efflux from the cell (2).

Diabetes mellitus (DM) is a chronic disease caused 
by inherited and/or acquired deficiency in production of 
insulin by the pancreas, or by the ineffectiveness of the 
insulin produced. Such a deficiency results in increased 
concentrations of glucose in the blood, which in turn 
damage many of the body’s systems, in particular the 
blood vessels and nerve and constitutes the most frequent 
diabetes-related cause of hospitalization (3). 

Diabetic foot ulcers is one of the main causes of 
mortality and morbidity among people with diabetes. 
Its include an injury to all layers of skin, necrosis or 
gangrene that usually occur on the soles of the feet, as 
a result of peripheral neuropathy or peripheral arterial 
disease (PAD) in diabetes patients (4).

Materials and Methods 

specimens collection and bacterial identification 

DOI Number: 10.37506/ijfmt.v14i4.12025
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A total of 120 samples were collected from diabetic 
foot ulcer who attended different hospitals during the 
period from Augest 2019 to November 2019 in Al- 
Najaf provenance, sample collection include,collection 
120 pus samples swab specimens from diabetic foot 
infection ulcer, The specimens were transported by 
sterile transport swabs to the department of bacteriology 
laboratory. Each specimen was inoculated using 
direct method of inoculation on culture of selective 
media namely MacConkey, Blood ,Mannitol agar then 
inoculated at 37°C for 18-24 hours (5).

DNA Extraction 

Genomic DNA was extracted by using a commercial 
extraction system (Genomic DNA promega Kit ).

Molecular Identification

Gel electrophoresis was used for detection of DNA 
by UV transilluminator . The PCR assay was performed 
to detect the antibiotic resistance gene for Burkholderia 
cepacia shown in table(2). This primer was designed by 
Alpha DNA company, Canada as in table (1) . Amplified 
products were confirmed using 1% agarose gel 
electrophoresis to estimate the PCR products size. The 
gel was stained with 4 µLof 10mg/mL ethidium bromide 
(Sigma, USA) and it run at 80v for 1.5h. A single band 
was observed at the desired position on ultraviolet light 
transillumintor (Cleaver, UK); bands were photographed 
using gel documentation system (Cleaver, UK). A 
100bp ladder (Bioneer, Korea) was used to measure the 
molecular weights of amplified products (6). 

Table (1): Primers used in this study  

Primer 
Type

Primer 
Target Primer sequence (5’-3’)

Amplicon
size (bp)

Reference

CTX-M blaCTX-M
F: SCS ATG TGC AGY ACC AGT AA
R: CCG CRA TAT GRT TGG TGG TG 554 (7)

KPC blaKPC
F: ATG TCA CTG TAT CGC CGT CT
R: TTT TCA GAG CCT TAC TGC CC

 
893 (8)

IMP blaIMP
F: TTGACACTCCATTTACDG

R: GATYGAGAATTAAGCCACYCT
 

139 

 
(9)

OXA blaOxa F: GGCACCAGATTCAACTTTCAAG 
R: GACCCCAAGTTTCCTGTAAGTG

 

564 

 

(9)

Table (2): PCR program of intI primer that apply in the thermocycler 

Gene Initial denaturation No. of cycles Denaturation Annealing Extension Final extension

blaCtxm
94 Cº for

4min.
35

94 Cº for
30Sec

63Cº for
1 min

72 Cº for
1min.

72Cº for
5min.

blaKpc
94 Cº for

5 min. 35
94 Cº for

1min
50Cº for

1min.
72 Cº for

1 min
72Cº for
10min.

blaImp
94 Cº
10 min

30 94 Cº
40Sec

55 Cº for
40Sec

72 Cº for
1 min 

72 Cº for
10 min

blaOxa
94 Cº for
10 min

30 94 Cº for
40Sec

60 Cº for
40Sec

72 Cº for
1min

72 Cº for
5 min
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Results and Discussion 

This study was conducted on 120 specimens from dabetic foot suspected patients during the period from 
September 2019 to December 2019

 4.9.1.2 Molecular identification of antimicrobial drug resistance of Pseudomonas aerginosae and 
Burkholderia cepacia

4.9.3.2.1.blaOXA 

The result showed that the blaOXA resistance gene was detected in 6/8 Burkholderia cepacia as in figure (1) .

Figure (1): PCR amplification products of Burkholderia cepacia isolates that amplified with blaOXA gene 
primers with product 564bp.Lane (L), DNA molecular size marker (100-bp ladder), Lanes (1,2,3,5,6,7 ) show 

positive results with blaOXA gene. 

Carbapenemases are the main mechanism by which 
resistance to carbapenems occurs and they belong to 
three of the four β-lactamase classes A, B and D . Class 
D carbapenemases are the OXA-β-lactamases , further 
subdivided into various sub-groups mainly blaOXA-23, 
blaOXA-24/40, blaOXA-58, blaOXA-48, blaOXA-51 
and blaOXA-143 . These OXA-type β-lactamases occur 
widely in Acinetobacter with the most abundant being 
blaOXA-51, which is chromosomally encoded hence 
intrinsic to these species but it may confer resistance 
to carbapenems when its expression is up-regulated by 
genetic re-organization (10) Class B carbapenemases 
are also known as the metallo-β-lactamases (MBLs) 
,they are mostly encoded by integronborne mobile 
gene cassettes and hence, they are transferable amongst 
various bacteria via horizontal gene transfer mechanisms 
notably conjugation . Class A carbapenemases include 
the Klebsiella pneumoniae carbapenemase (KPC) family 
that can be plasmid encoded or chromosomal (11). 

4.9.3.2.2.blaIMP 

The result showed negative with blaIMP gene of 
Burkholderia cepacia isolates . Based on recent reports, 
there are two major families of imported metallo--

lactamases, IMP and VIM, that are carried on mobile 
gene cassettes inserted into integrons . Including those 
in this report, there are 18 variants of IMP metallo--
lactamases and 11 variants of VIM metallo--lactamases 
(12).

The only two published reports on metallo-B-
lactamases from the United States identified VIM-2 
and VIM-7. Metallo-B-lactamases hydrolyze most 
-lactam antibiotics except aztreonam. Therefore, many 
pathogens that produce these enzymes at high levels are 
resistant to the majority of -lactam antibiotics, including 
the carbapenems. The first report of an imported metallo-
B-lactamase described a Pseudomonas aeruginosa 
isolate obtained from a Japanese patient in 1988 . 
Since then, the occurrence of mobile genetic elements 
encoding metallo-B-lactamases has extended beyond 
P. aeruginosa to include many types of gram-negative 
organisms distributed throughout the world . Areas 
which have reported these types of isolates include 
several countries in Asia and Europe; the Americas, 
including Brazil, Canada, and the United States; and 
Australia (12). 
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4.9.3.2.3.blaKPC 

All Burkholderia cepacia isolates give negative 
result with blaKPC gene .

The blaKPC genes that encode KPCs are present on 
transferable plasmids and are flanked by transposable 
elements, thus allowing for the gene to move from 
plasmid to the bacterial chromosome and back . (13).

All the carbapenem resistant isolates showed 100% 
resistance to ampicillin, cotrimoxazole, all 4 generations 
of cephalosporins and piperacillin tazobactam. The 
resistance to aminoglycoside antibiotics varied from 
33% for amikacin to 94% to tobramycin . In the present 
study, Klebsiella showed a 77% resistance to imipenem 

and 96% resistance to meropenem, while E coli showed 
67% resistance to imipenem and 95% resistance to 
meropenem, blaKPC gene Detection in Clinical Isolates 
of Carbapenem Resistant Enterobacteriaceae were MHT 
negative. They may have developed a different resistant 
mechanism other than carbapenemase production. 
Resistant to both imipenem and meropenem is a strong 
indicator of carbapenemase production rather than 
resistance to either one of the carbapenems, as this may 
imply a different resistance mechanism (14). 

4.9.3.2.4.blaCTX-M gene

The result showed that the blaCTX-M resistance 
gene was detected in and 6/8 Burkholderia cepacia as 
in figure,(2) .

 
Figure (2): PCR amplification products of Burkholderia cepacia isolates that amplified with blaCTX-M gene 

primers with product 554bp.Lane (L), DNA molecular size marker (100-bp ladder), Lanes (1,2,3,4,6,7 ) show 
positive results with blaCTX-M gene. 

ESBLs are one of the main leading causes of 
resistance to ß-lactam antibiotics among Gram-
negative bacteria . These enzymes are plasmid-encoded 
β-lactamases that mediate resistance to penicillins, first-, 
second- and third- generation cephalosporins, such as 
cefotaxime, ceftriaxone, and ceftazidime  . TEM, SHV, 
and CTX-M are the major genetic groups of ESBLs 
amongst clinically important Gram-negative bacteria . 
These enzymes are most commonly found in Klebsiella 
pneumoniae (K. pneumoniae) and Escherichia coli (E. 
coli) and are also observed in other clinical isolates 
of Enterobacteriaceae and Pseudomonas (15). The first 
TEM-type β-lactamase, produced by a clinical E. coli 

strain, was reported in 1965. The TEM-type ESBLs are 
derivatives of TEM-1 and TEM-2. The SHV-type ESBLs 
may be found in clinical isolates more frequently than 
any other types of ESBLs and have been reported from 
several countries in Europe, such as Austria, France, 
Italy, and Greece, as well as in the United States and 
Australia . The CTX-M-type ESBLs developed from 
TEM and SHV and can be divided into five subgroups 
according to their amino acid sequence simi-larities, 
including CTX-M-I, CTX-M-II, CTX-M-III, CTX-M-
IV, and CTX-M-V (16)
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Abstract
This study was aimed to assess the efficacy of glycerin magnesia on some bacteria. A thirty percent of glycerin 
magnesia were prepared as explained below. Many types of bacteria including Proteus spp., Staphylococcus 
aureus, Staphylococcus epidermidis, Acinetobacter, E. coli, Pseudomonas aeruginosa, Salmonella spp. were 
selected for this study and obtained from university of Tikrit, college of veterinary medicine. A bacterial broth 
were prepared, a then a sterile swab were emulsify in these broth and streaked on muller hinton agar plate 
and allowed till dry, then a holes were filled with a given glycerin magnesia and incubated for 24hrs. at 37̊C 
. The results showed that a higher antibacterial effects of glycerin magnesia against Staphylococcus aureus 
followed by Proteus spp., Pseudomonas aeruginosa, Salmonella spp., Acinitobacter, E. coli, Staphylococcus 
epidermidis respectively. 

In conclusion, the glycerin magnesia have a wide range antibacterial effect and can be used in future in 
wound healing.

Key words: glycerin magnesia, bacteria, in-vitro.

Introduction

Magnesium (Mg) is an important ion found in the 
body human and animals, and may be observed as a drug 
with numerous clinical uses (1). The total magnesium in 
human and animal body were 53 % stores in the bones, 
27 % in muscle, 19 % in other soft tissues, about 0.5 % 
in the RBCs and about 0.3 % in the serum (2). About half 
of Magnesium are existing as free and doesn’t bound 
with albumin or other ion (3). 

Magnesium sulfate (MgSO4) is a solid, odorless 
material that present as crystal powders or as colorless 
crystals needle like or as a crystalline powder with white 
color (4).

Magnesium sulfate have a wide uses in building, 
industrial/processing, agriculture, special care products, 
medicine, food processing (5).

Magnesium sulfate uses in human medicine 
including as an anticonvulsant for controlling and in 
preventing seizures especially in children who suffer 
from nephritis, lowering blood pressure in pregnant 
females who suffer from preeclampsia, Asthma attacks 
can also be treated with MgSO4. MgSO4 used in human 
and animals as a laxative and also it can also use in 
relieving cases of constipation (6).

Ismail & Shaker (7) reported that MgSO4 with 
glycerin have an antibacterial effects when used on 
wound. The addition of glycerin as a vehicle for MgSO4, 
some reported that glycerin increase the antimicrobial 
activity of material that emulsify in it (8). 

The most pathogenic bacteria for human and animals 
were reported including Salmonella (9-13), E. coli (14-17), 
Staphylococcus spp. (18), Proteus spp. (19). 

The current study aimed to assess the efficacy of 
glycerin magnesia against some bacteria.Corresponding author:

Mustafa Salah Hasan 
drmustafasalah7@gmail.com 
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Materials and Methods

Glycerin Magnesia (30%): The mixture was 
prepared by dissolved a 30 g of MgSO4 in 30 ml heated 
distilled water and mixing thoroughly. After a complete 
dissolving of MgSO4, the glycerin was added slowly to 
the mixture till a final volume of 100ml and using heat 
and continual stirring. 

Many types of bacteria including Proteus spp., 
Staphylococcus aureus, Staphylococcus epidermidis, 
Acinetobacter, E. coli, Pseudomonas aeruginosa, 
Salmonella spp. were selected for this study and 
obtained from university of Tikrit, college of veterinary 
medicine. Each type of these bacteria were inoculated 
in 5 ml nutrient broth and incubated for 24hrs., then a 
sterile swab were emulsify in these broth and streaked 
on muller hinton agar plate with a central hole (which 
made in each of the plate with a sterile 2.0 mm diameter 
cork borers) and allowed till dry, then a holes were filled 
with a given glycerin magnesia and incubated for 24hrs. 
at 37̊C .

Results and Discussion

The current results obtained were showed a 
higher antibacterial effects of glycerin magnesia 
against Staphylococcus aureus followed by proteus 
spp., Pseudomonas aeruginosa, Salmonella spp., 
Acinitobacter, E. coli, Staphylococcus epidermidis 
respectively (Table 1) (figures 1, 2). 

Table (1) Antibacterial effects of glycerin magnesia 
on some bacteria.

Type of Bacteria Diameter in mm

Staphylococcus aureus 40

Staphylococcus 
epidermidis 5

E. coli 25

Pseudomonas 
aeruginosa 30

Acinitobacter 28

Proteus spp. 35

Salmonella spp. 30

Figure 1 results of S. aureus

Figure 2 results of E. coli 

It has been reported that Mg alone has an antibacterial 
effect invitro by reduction the bacterial growth and 
prevent the formation of biofilm by increasing of local 
alkalinity (20). Robinson et al. (21) suggested that the 
alkaline pH was liable for the significance decreasing of 
CFU/ml1.

Another researcher reported that the pH and the 
graded charge were significant in prokaryotic physiology 
in production the proton motion force that used to do 
the useful work for bacteria, also reported that a pH 
is important for extra and intracellular environments 
favored for growth of organisms (22). Also, other 
researcher reported that some biomaterial have an ability 
to yield the alkaline pH which give rise the antibacterial 
mechanism (23, 24).

Li et al. (20) reported that pure magnesium when 
added to medium has a full effect on MRSA when tested 
in-vitro. 

Also, Crisler et al. (25) found that the increasing 
medium salinity to 10% MgSO4 reduced the number 
of Pseudomonas. However, a report of Marnocha et al. 
(26) suggested that MgSO4 at 10% reduce the growth of 
most tested bacteria.

Many studies have been suggested that there was 
an association amongst the cell membrane fluidity and 
the stress tolerance. The structure of cell membrane 
fatty acids is liable for preservation of cell membrane 
fluidity. The most consequences of altering in fatty acid 
of cell membrane in most microorganisms are inflection 
the action of cells intrinsic proteins which achieve 
many purposes for example uptake of nutrient and ion 
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pumping (27). The treatment by using alkaline material 
resulted in alterations in fatty acid composition of the 
cell membrane for some bacteria especially E. coli and 
Salmonella Spp. which leading to reduction in number 
of these bacterial types (28). 

Conclusion

Glycerin magnesia have a wide range antibacterial 
effect on many bacteria especially S. aureus, 
Pseudomonas and other, the future study will use this 
preparation in wound healing. 
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Abstract
Introduction: Breast cancer (BC) is a common form of cancer among women globally. It is considered 5th 
cause of death in females with equally to 522,000 patients / year. Nowadays it is considered 15.4% of death 
in developed countries after lung cancer. In developing nations, breast cancer considered the 1st cause of 
death for females 324,000 cases of deaths (14.3%) for total deaths. Method: One hundred and six female 
patients with breast lesion were collected from the Al-Hussein Teaching Hospital Laboratory/Histopathology 
department –Al-Muthanna province, during the period from January 2018 to January 2020. The data for 
cases were collected to study the age, type of breast lesion whether benign or malignant. Haematoxylin/
Eosin staining done in Al-Hussein Teaching Hospital Laboratory / Histopathology department. Results: 
Cross sectional study for 106 patients done in Al- Muthanna proven for assessment breast mass and identify 
malignant and benign lesion, mean age of patients was (39.4 ± 15.8) years old, with min age 13 years and 
max age was 81 years old. Types of biopsy taken from surgeon were 71% excisional biopsy, 21% mastectomy 
and 8% true cut biopsy. After pathological assessment of biopsies showed 51% malignant and 49% benign. 
In addition, this assessment distributed as following: fibroadenoma 31.1%, IDC/ grade II 29.2%, IDC/ grade 
III 9.4%, ILC and fibrocystic changes 5.7% and IDC grade I 3.8% and other types of malignant and benign 
after pathological assessment. Significant association between age groups and cancer of breast. Conclusion: 
After pathological assessment of biopsies, malignant breast cancer (IDC/ grade II, IDC/ grade III, ILC and 
fibrocystic changes) most common changes, significant association between age group and breast cancer 
development more age group 41- 50 years old and then (31- 40), (51– 60) years old respectively. 

Key words: Prevalence, histopathological diagnosis, breast lesions, Al-muthanna province 

Introduction

Breast cancer (BC) is a common form of cancer 
among women globally. It is considered 5th cause of 
death in females with equally to 522,000 patients / 
year (1). Nowadays it is considered 15.4% of death in 
developed countries after lung cancer (2). In developing 
nations, breast cancer considered the 1st cause of death 
for females 324,000 cases of deaths (14.3%) for total 
deaths (2, 3). This rate changes from 6 – 20 / 100.000 in 
West Africa and East Asia (4). The incidence in 2012 in 
females reach to 1.7 million (25% of entirely cancers), 

883,000 patients in developed country in contradiction 
of 794,000 in developing nations (4, 5). 

The incidence was increase in age after 35 years old 
and peaking in 60 years old (6). 

Mortality rate depend on age of females, staging 
of malignancy, treatment respond, metastasis of 
malignancy, main reasons of breast cancer is hormonal 
factors, genetic tendencies, behaviors and ecological 
reasons (7). 

DOI Number: 10.37506/ijfmt.v14i4.12027
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Benign Breast Diseases (BBDs) is not cancer. Most 
usual reason of breast difficulty in women and more 
usual than malignancy (8, 9). It is more usual than 
malignancy in western countries (10). More than 30% of 
women with BBD need treatment where survive (11). A 
three-ways for evaluation done by clinical assessment: 
US and mammogram, pathological assessment, central 
needle biopsy. Most women with BBD not have risk of 
development of breast cancer, so early diagnosis and 
treatment is important to remove the anxiety especially 
women with family history of breast cancer and must 
follow up annually. Most common BBD is fibro adenoma 
(12). Two types of breast cancer (cancer in situ): Ductal 
carcinoma in situ. (DCIS) 83% of all cases 2010-2014 
unusual cells substitute usual epithelial cells around 
ducts of breast and metastasis to the lobules in addition to 
the ducts; it is can or can not developed to the aggressive 
malignancy it is grow slowly without any management 
it is misdiagnosis with benign 20%-53% diagnosed 
with an invasive breast malignance for 10 years or 
more. Lobular carcinoma in situ.: 13 % of patients, 
atypical cells developing inside and growing about some 
of breast lobules. It is not precursor of invasive cancer, 
but considered one of strong cause of invasive cancer. 
The aim of study is to show proportion of benign and 
malignant breast lesions and types of malignancy tissues 
by pathological assessment and relation of malignancy 
with increase age of females (13-15). 

Method

One hundred and six female patients with breast 
lesion were collected from the Al-Hussein Teaching 
Hospital Laboratory/Histopathology department –Al-
Muthanna province, during the period from January 
2018 to January 2020. The data for cases were collected 
to study the age, type of breast lesion whether benign 
or malignant. Haematoxylin/Eosin staining done in Al-
Hussein Teaching Hospital Laboratory / Histopathology 
department. 

Specimens: 

The one hundred and six cases classified into benign 
and malignant breast lesions. From each formalin fixed 
paraffin embedded tissue, one section of 5-micron 
thickness was obtained and stained by haematoxylin and 
eosin staining method for evaluation of morphology.

Methods of staining procedures: 

The following steps were applied for (H&E) staining 
method.

a) Deparaffinization: This done by adding the 
following:

1. 5 min. period adding Xylene. 

2. 5 min. period adding Xylene. 

3. 5 min. period adding 99 % ethanol 

4. 5 min. period adding 99 % ethanol 

5. 5 min. period adding 99 % ethanol 

6. 5 min. period adding 99 % ethanol 

7. 5 min. period adding 99 % ethanol 

8. 5 min. period adding 95 % ethanol 

9. 5 min. period adding 70 % ethanol 

10. Purified water.

b) Hematoxyline and eosin staining method:

1. Dewax sections (deparaffinization as above).

2. Stain in hematoxyline for 3-10 minutes.

3. Wash well in running tap water.

4. Remove excess stain by differentiating the 
sections in 1% acid alcohol (1% in HCL 70% alcohol) 
for 5-10 seconds.

5. Wash well with in tap water until sections 
regain their blue color.

6. Stain in eosin for 2-5 minutes.

7. Dehydrate slowly through increasing grades of 
alcohol (i.e.70%, 90% and 100%).

8. Clearing by xylene.

9. Mount wit DPX.

Statistical analysis done by SPSS 22 calculated 
mean and SD with percentage and frequency. Chi square 
use for revealed association between age groups and 
behavior of tumor, significant association when P-value 
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less than 0.05. 

Results:

Cross sectional study for 106 patients done in Al- Muthanna proven for assessment breast mass and identify 
malignant and benign lesion, mean age of patients was (39.4 ± 15.8) years old, with min age 13 years and max age 
was 81 years old. Types of biopsy taken from surgeon were 71% excisional biopsy, 21% mastectomy and 8% true 
cut biopsy as showed in fig (1). After pathological assessment of biopsies showed 51% malignant and 49% benign 
as in fig (2). In addition, this assessment distributed as following: fibroadenoma 31.1%, IDC/ grade II 29.2%, IDC/ 
grade III 9.4%, ILC and fibrocystic changes 5.7% and IDC grade I 3.8% and other types of malignant and benign 
after pathological assessment showed in fig (3). 

 
Fig (1): distribution of types of biopsy. 

 
Fig (2): distribution of behavior of biopsy after pathological assessment. 
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Fig (3): distribution of benign and malignant according to types after pathological assessment. 

According to association between ages groups and behavior of lesion either benign or malignant, there is 
signifi cant association between age groups and cancer of breast, 37% of females in age group 41- 50 years old with 
malignant breast cancer, while 20% of malignancy in age group (31 – 40) and (51 – 60) years old. 13% of malignancy 
in age group 61 – 70 years old and only 6% in female over 71 years old age. As show in table (1). 

Table (1): association between age groups and behavior of lesion either benign or malignant. 

behavior
Total

benign malignant

Age

11 - 20 years
Count 13 0 13

% within behavior 25.0% 0.0% 12.3%

21 - 30 years
Count 22 2 24

% within behavior 42.3% 3.7% 22.6%

31 - 40 years
Count 11 11 22

% within behavior 21.2% 20.4% 20.8%

41 - 50 years
Count 6 20 26

% within behavior 11.5% 37.0% 24.5%

51 - 60 years
Count 0 11 11

% within behavior 0.0% 20.4% 10.4%

61 - 70 years
Count 0 7 7

% within behavior 0.0% 13.0% 6.6%

more than 71 years
Count 0 3 3

% within behavior 0.0% 5.6% 2.8%

Total
Count 52 54 106

% within behavior 100.0% 100.0% 100.0%

Pearson Chi-Square= 58.188, P-value = 0.0001** (signifi cant). 
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Fig (4): Invasive ductal carcinoma with Hematoxylin & Eosin staining (10X) 

Fig (5): Granulomatous mastitis with Hematoxylin & Eosin staining (4X) 

Discussion

Cancer is illnesses that lead the cells in body loss 
of control and change. All types of cancer cells fi nally 
changes to lump or mass that named cancer, and this 
malignant tumor called according to the site form it the 
tumor originate. Breast cancer start from gland of breast 
tissue that lead to production of milk called (terminal 
duct lobular unit). Other parts of breast tissue consist of 
connective, fatty and lymphatic tissues (16).

According to our study, mean age of patients was 
(39.4 ± 15.8) years old, with min. age 13 years and max. 

age was 81 years old. These results similar to study done 
by Augustin et al. showed the age extended since 16 - 
90 years by a mean of 45.83± 13.5 years old (17). Zhi-
Gang Yu et.al. Also, have the same results that mean age 
of patients was (44 ± 11.6) years old (18). 

In our study the types of biopsy taken from surgeon 
were 71% excisional biopsy, 21% mastectomy and 8% 
true cut biopsy this is similar to Augustin et al. that 
showed, the total of cases that take and examine by 
pathologist contain of 69% of lumpectomy then 30% 
biopsy of breast. 
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After pathological assessment of biopsies in our 
study showed 51% malignant and 49% benign while 
in another study the proportion was around 4:1 or 5:1 
(19), this different is due to sample collection or may be 
due to high no. of malignancy of breast in al-muthanna 
province. 

In addition, this assessment distributed as following: 
fibroadenoma 31.1%, IDC/ grade II 29.2%, IDC/ grade 
III 9.4%, ILC and fibrocystic changes 5.7% and IDC 
grade I 3.8% and other types of malignant and benign 
after pathological assessment this results similar to 
Augustin et al. that showed he predominant tumor 
histological designs IDC 113 (64.9%), ILC 17 (9.8%) 
then histological designs were invasive ductal carcinoma 
113 (64.9%), invasive lobular carcinoma 17 ductal 
carcinoma in situ 10 (5.7%) and medullary ca. 5 (2.8%) 
(17). Similar features diagnosed by Ohene et al. (20); 
detailed that 53.7% of grade III, 31.5% of grade II and 
14.8% of grade I. Essiben et al. showed a propensity in 
the following course of incidence: grades II, I besides III 
to the Yaoundé Gynecological Obstetric and Pediatric 
Hospital (21). Koffi et al. presented that tumor grade 
II exemplified 58.4% of females, however grade I in 
addition II were in the comparable amount (20.8%) (22). 
These results are conflicting to those reported by Meye 
et al. that, the grade II detained the past location after 
grade I and III (23). 

According to association between ages groups and 
behavior of lesion either benign or malignant, there is 
significant association between age groups and cancer 
of breast, 37% of females in age group 41- 50 years old 
with malignant breast cancer, while 20% of malignancy 
in age group (31 – 40) and (51 – 60) years old. 13% of 
malignancy in age group 61 – 70 years old and only 6% 
in female over 71 years old age. Augustin et al. stated the 
same results that most patients in ages of 35 to 44 and 
45 to 54 with 28.2% and 29.3% correspondingly. We 
can roughly that the major people found is dependable 
with some preceding studies approved globally (24, 25). 
Another study done by Hai-long Chen et al. showed 
that age groups from 50-59 years old was most group 
with breast cancer (26.4%), less than 30 years old and 
less than 40 years old represented low mount of patients 
(6.4%) (26). In another study stated that 6.4% of patients 
with breast cancer younger than 40 years old while 
93.6% of them more than 40 years old, so the incidence 

of females to developed breast ca. was more in age group 
more than 40 years old so all women must do routinely 
breast cancer screening (27). 

Conclusion

After pathological assessment of biopsies, malignant 
breast cancer (IDC/ grade II, IDC/ grade III, ILC and 
fibrocystic changes) most common changes, significant 
association between age group and breast cancer 
development more age group 41- 50 years old and then 
(31- 40), (51– 60) years old respectively. 
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Abstract
In this study, histological and histochemical techniques were used to examine olfactory bulbs in the albino 
rat male. Thirty male albino rats were split into three age groups (10 animals each) in the current research: 
Group I: consider as a control group, including adult animals aged 3 months .Group II: include animals 
aged 6 months. Group III: include animals aged 12 months. The histological architecture of the layers 
of olfactory bulbs and their main cells was identified by using H & E staining techniques, meanwhile the 
composition of each layer in albino rat was evident. In the glomerular and mitral cell layer of group III, 
olfactory bulbs showed reduced neural density. Modified staining with Congo - red was conducted for 
histochemical studies. Compacted amyloid cores were found in group III animals’ olfactory bulbs, while 
dispersed amyloid cores were found in group II&III olfactory bulbs’ cortex. The present study adds to our 
knowledge of the impact of amyloid protein on olfactory bulbs and their prospective neurodegeneration 
involvement. 
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Introduction

In the olfactory signal conductive path, the olfactory 
bulbs are the station of relay. The OBs are the first chief 
relay in the processing of odor data process: it provides 
afferent input from olfactory sensory neurons (OSN) 
in the olfactory epithelium of the nasal cavity and 
responsible for the identification of odors in it: which 
is the only relay between the peripheral and central 
nervous system, it also processed the olfactory data 
(5). The olfactory bulb’s main histological architecture 
involve: olfactory nerve layer, glomerular olfactory 
layer, external plexiform layer, mitral cell layer, 
inner plexiform layer and granular cell layer (8). The 
superficial olfactory nerve layer contains afferent axons 
from OSNs. OSN axons synapse with OB projections of 
neurons dendrites, mitral / cells, and sub aggregations 

of regional periglomerular cells (Pgm) (13). These layers 
are arranged in the olfactory bulbs very obviously and 
regularly. The characteristics of olfactory bulbs structure 
facilitate the processing of data and also provide a 
scaffold for olfactory data spatial encoding (5).

The olfactory bulb consists of four types of cells: 
mitral cells, granular cells, tufted cells and short axon 
cells according to classical studies (10; 5). One of these 
neurons, granular cells, have long been known to be 
morphologically uncommon because they don’t have a 
standard axons, and recent studies in electron microscope 
have demonstrated that it participate in special reciprocal 
synaptic connections with mitral cells (8).Mitral cells 
are the biggest cells in the olfactory bulbs and as stated 
by electron and light microscope researches, moreover 
they are the main olfactory bulb efferent neuron (6). The 
dendritic structures of mitral cells can be subdivided into 
primary and secondary dendrites, and both primary and 
secondary smooth dendrites pass through the surface of 
the outer plexiform layer and only the primary dendrites 
extend down to the olfactory glomerular layer (18). 
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Within the glomerular layer the dendrites of mitral cells 
are in synaptic communication with olfactory nerves 
and periglomerular cells, but the only synapses on mitral 
cells elsewhere are the “reciprocal synapses’’ with the 
granule cells (5). Mitral cells, as the main olfactory bulbs 
efferent neurons, play a significant role in olfactory 
signal conduction and modification (9; 13).

Amyloids β (AB) are little pieces of a bigger proteins 
named “amyloid precursors protein” APP. While the 
ordinary function of APP has not yet been determined 
by researchers, they understand a lot about how it 
appears to operate (16). In its full shape APP ranges from 
the inside of the brain cells to the outside through the 
fatty membrane around the cells. As APP is activated to 
perform its normal activities, other protein can cut it into 
different and smaller parts inside and outside cells. APP 
can be cut in several aspects: under some conditions, 
β-amyloid is one of the parts generated (3).

According to the hypothesis of amyloid, phases 
of beta-amyloid aggregations interrupt cell-to-cell 
communication and activate immune cells, these cells of 
immune system cause inflammation (12). 

The process of neurodegeneration in diseases 
of cognition (Alzheimer’s and Parkinson’s diseases) 
may involve toxicity of β-amyloid (Aβ) that could be 
demonstrated in vitro and seems to be involving oxidative 
stress, this underlie the progression of neurodegeneration 
that consider as characteristic feature of AD (2). 

It has been shown that the amyloid induces 
neuronal death, reduced plasticity of synapses, aberrant 
axons growth, tau hyper phosphorylation and chronic 
inflammation (7) . Aβ accumulation in the pathogenesis 
of AD is an early and essential case .First formation of 
temporal cortical regions, including the hippocampus, 
a memory-creating zone. Aβ aggregates have been 
indicated to form neurotoxic plaques that contribute to 
neurodegeneration accompanied by dementia (15). 

Similarly, 11)) showed that capillaries, venioles and 
arterioles in the cerebral cortex also often have amyloid 
deposits. Congo red staining was considered as an 
approved histochemical marker for amyloid β-pleated-
sheet (14). Congo red: amyloid detection in tissue parts is 
significantly improved and verified by favorable Congo 
red staining. Thioflavin S and Congo red are represented 

the main histological stains that used for any type of 
amyloid (17).

Red stain is red-pink on its own .Under both light 
and polarized light microscopy, examination of tissue 
segments suspected of participation by amyloidosis 
must be carried out. Amyloidosis has a distinctive green 
apple birefringence when polarized(11). 

In this study we analyzed the histological structure 
and histochemical (Congo red for amyloid protein) 
characteristics of OBs in order to evaluate the presence of 
amyloid depositions in the olfactory bulb layers. The aim 
of this research is to clarify the amyloid-histochemical 
and histological characteristics of olfactory bulbs in the 
rats of albino male in relation with aging. 

Material and Methods

Experimental Animals:

Male albino rats aged between (3, 6, 12) months 
were obtained from the Animal House, Collage of 
Science, University of Babylon. The rats were housed 
in wire mess cages under standard condition with 12 
hrs. Light and 12 hrs. dark cycle throughout the entire 
experimental period. Food and tap water supplied with 
libitum.

In the current research, thirty male albino rats will 
be split into three age groups (10 animals each), they are: 
Group I: considered as a control group, including adult 
animals aged 3 months. Group II: include animals aged 
6 months. Group III: include animals aged 12 months.

Histological study:

The specimens of olfactory bulbs were taken 
from the brain of the albino rats, the samples were 
immersed in the solution of Bouins for two days. Tissue 
was dehydrated in graded ethanol and embedded in 
paraffin. 7μm horizontal sections of paraffin blocks 
were cut on a revolving microtome and installed on 
glass slides then, the following staining processes were 
completed (1). 

Histochemical Study:

Selected sections have also been processed for 
histochemical amyloid protein demonstration. Sections 
have been deparaffinized through xylene and alcohol into 
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tap water. Thereafter, slides are immersed in alkaline sodium chloride. Twenty minutes later, they were immersed in 
alkaline solution of Congo red and then marked with alcoholic potassium. Thereafter, slides are countered with alum 
hematoxylin and dehydrated by xylene and ethanol (6).

Results

Histological Study:

In light microscopy, the main olfactory bulbs of the adult rat consisted of six concentrated layers: 1-The olfactory 
nerve layer (ONL), (fi g.1A, and 1B). 2- The glomerular layer (GML). There were observation of periglomerular cell 
(Pgm) around the glomeruli (fi g.1D, 1E). 3- The layer of the external plexiform layer (EPL), consists of fi ne nerve 
fi bers and few granule cells, (fi g.1A, 1B). 4- A layer of mitral cells (MCL) contained stomata of mitral cells in single 
row (fi g.1A, 1B). They had an ovoid nuclei with single nucleolus deeply stained. Their cytoplasm include darkly 
stained basophilic granules (fi g. 1C, 1E). 5-The inner plexiform layer (IPL), a thin layer of fi ne nerve fi bers and some 
cells of granules (fi g. 1A, 1B). 6- The layer of granule cells (GCL), contained a large amount of granule cells (fi g. 

1B). 

Fig.1: photomicrograph of histological section demonstrated to the concentric laminar organization of 
olfactory bulbs, H&E staining.4x, 10x, 40x. 

The olfactory nerve fi bers have been loosely 
segregated in group III rats. With a marked decrease 
in size, glomeruli were distorted in form (fi g. 1). The 
EPL included a number of misplaced mitral cells’ soma 

(fi g.1B, 1E). Most mitral cells in MCL were decreased 
in size and generally present in a rounded, darkly stained 
nuclei with undefi ned nucleolus (fi g.1C). 
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Histochemical Study: 

Two forms of plaque of amyloid protein deposition were seen in the cortex of olfactory bulbs: diffuse plaques were shown 
in all layers of OBs of group III (fi g. 2B). Compact amyloid plaques were found in the ONL, GML, MCL, and EPL layers of 
OBs of group III (fi g. 2A, 2B). Amyloid angiophathy were detected in the different layers of OBs of group II and III, (fi g.3).

Fig.2: Photomicrograph of histological section showing plaque & diffuse staining for amyloid (AB, blue row) 
with Congo red –stain in olfactory tissue (2A, 2B), 10 x.

Fig.3 (A,B): Photomicrograph of histological section illustrated the Congo red stain highlighted the vascular 
amyloid depositions, note the staining of vessels walls (black & blue arrow), 40 x. 

Discussion

In the pathway of the olfactory system, the olfactory 
bulbs are the essential components of olfactory system 
and relay station. We studied the histological architecture 
of the olfactory bulbs, according to the outcomes of our 
research, surveys were done to the structure of each 
layer of bulbs. The histological characteristics features 
of OBs constituent with the prior studies by Golgi (10). 
Many periglomerular (Pgm) cells were found in the 
layer of glomeruli of olfactory bulbs. Two groups of 
neuronal cells are dispersed in the layer of mitral cells 
of olfactory bulbs, the cells with large cell bodies and 
cells with small cell bodies. The cells that characterized 

by large cell bodies seem to be correspond to the mitral 
cells as output neuronal cells, and the cells with small 
cell bodies may related to the tufted cells, that are well 
known as other kind of neurons of OBs of mammals, 
or the interneurons in the layer of mitral cells, but the 
correspondence could not be determined (5).

According to the fi nding of the present work, the 
histological characters among the bulbs of olfactory of 
albino rat are comparable in all groups (I, II, III), but 
the density of cells in each group was different. The 
complexity of the olfactory bulbs layers organization 
proportional to the olfactory bulbs information-
processing capacity and represents the degree of 
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olfactory bulb development. The results of our outcomes 
showed that the morphology and amount of mitral cells 
in the group I &III were differed (18).

The results of this research are complementary 
and consistent with prior human OBs tissue reports 
that prevalent layers (NFL, GML, EPL, MCL, IPL, 
and GL) constitute the construction of all layers in the 
olfactory bulbs of albino rats. There was no distinction 
in olfactory bulb composition between group (I, II, III), 
except for cell density variations. In group I, in each 
layer, the density of cells was higher than in group II and 
III. No mechanism exited to explain this decline. The 
amount of granulated cells and mitral cells decreased 
but increased in size (11; 9). The mitral cells considered 
as the largest neuronal cells in the olfactory bulbs, 
have primary and secondary dendrites, these processes 
oriented vertically or parallel to their soma, glial cells 
formed these dendrites of mitral cells. Axons of mitral 
cells converge in bundles of fibers and pass through the 
layer of granular cells (11).

(10) Demonstrated a “substantial layer-specific 
loose” of synapses ultra-structurally: synaptic density 
is decreased in the layer of glomerular cells but not the 
internal plexiform layer, leading to unbalance in circuitry 
of OBs. Our findings showed a decrease in GML and 
MCL density, consistent with (10) findings, these results 
indicate that decreased afferent synaptic input and local 
modulatory circuit synapses in OB glomeruli may 
contribute to particular age related changes in olfactory 
function. 

In the current research, we showed diffusing and 
plaques of compact amyloid nuclei in the cortex of OBs 
by using modified Congo red staining. We also showed 
the enhanced amount of plaques and reduced neuronal 
populations in group III OBs compared to the olfactory 
cortex of group I& II, that showed typical dark orange 
colored patches under light microscope. It is well known 
that there are plenty of extracellular plaques of amyloid β 
peptide (Aβ) in the pathological marks of AD in the brain 
(16). Amyloid has been discovered to be more localized 
in the neuronal processes in the current research, this 
finding was in agreement with the outcomes of other 
researchers who noted that in elderly people with and 
without Alzheimer’s disease ,abnormality amyloid 
accumulate as neuropil threads (11). The method of 

neurodegeneration in AD may involve toxicity of 
β-amyloid (Aβ). Aβ’s neurotoxicity can be shown in 
vitro and seems to involve oxidative stress (2).

Our finding demonstrated that the blood vessels 
within the cortex of olfactory bulbs also lades depositions 
of amyloid that constituents with the results of (14). 
Congophilic amyloid in blood vessels is called cerebral 
amyloid antipathy (CAA) (17).

Many researchers have shown that the deposition 
of Aβ peptide in the cerebral cortex leads in neural 
and morphological degeneration, cognitive loss, and 
modulation of enzyme markers such as acetylcholine 
esterase and choline acyltransferase; all of which are 
well-known symptoms of AD (19; 4). 

Ethical Clearance: The Research Ethical 
Committee at scientific research by ethical approval of 
both MOH and MOHSER in Iraq

Conflict of Interest: Non

Funding: Self-funding

References
1. Bancroft J. D. and Stevens A. Theory and Practics 

of Histological Techniques. 7th edition Chirchill 
Livingstone 2012; 127-129.

2. Behl, C., D., J.B., Lesley, R. and Schubert, D. 
Hydrogen peroxide mediates amyloid beta protein 
toxicity. Cell. 1994; 77: 817-827.

3. Greenwald and Riek .Biology of Amyloid: 
Structure, Function, and Regulation, Zurich, 
Switzerland, Structure 18, 2010; October 13@2010 
Elsevier, DOI 10.1016/j.str.2010.08.009.

4. Hashimoto, M., Hossain, S., Shimada, T., Sugioka, 
K., Yamasaki, H., Fujii, Y., Ishibashi, Y., Oka, 
J. and Shido, O. Docosahexaenoic acid provides 
protection from impairment of learning ability in 
Alzheimer’s disease model rats. J. Neurochem. 
2002; 81: 1084-1091.

5. Huart C.; Rombaux PH. and Hummel Th. Plasticity 
of the Human Olfactory System: The Olfactory 
Bulb. Molecules, 2013; 18, 11586-11600; doi: 
10.3390/molecules180911586. ISSN 1420-3049. 
ww.mdpi.com/journal/molecules.

6. Kohl Z. , Schlachetzki J. C. M., Feldewerth 
J, Hornauer P, Münch M., Adame A., 



2890      Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4

Riemenschneider M. J., Winkler J., and Masliah 
E. Distinct Pattern of Microgliosis in the Olfactory 
Bulb of Neurodegenerative Proteinopathies. 
Hindawi Neural Plasticity, 2017; Volume 
2017, Article ID 3851262, 15 pages,https://doi.
org/10.1155/2017/3851262

7. Lo´pez-Toledano, M.A. and Shelanski, M.L. 
Neurogenic Effect of β-Amyloid Peptide in the 
Development of Neural Stem Cells. J. Neuroscience, 
2004; 24 (23): 5439-5444.

8. Mirich JM1, Williams NC, Berlau DJ, Brunjes PC. 
Comparative study of aging in the mouse olfactory 
bulb. J Comp Neurol. 2002; 454(4):361-72.

9. Mombaerts P .Axonal wiring in the mouse olfactory 
system. Annu Rev Cell Dev Biol , 2006; 22:713–
737.

10. Nagayama S., Homma R. and Imamura F. Neuronal 
organization of olfactory bulb circuits. September 
Frontiers in Neural Circuits, 2014; 8(98):98.

11. Nobakht M. ; Seyed Mohammad Hoseini ; Pejman 
Mortazavi ; Iraj Sohrabi1; Banafshe Esmailzade ; 
Nahid Rahbar Rooshandel1and Shila Omidzahir. 
Neuropathological Changes in Brain Cortex and 
Hippocampus in a Rat Model of Alzheimer’s 
Disease , Iranian Biomedical Journal, 2011; 15 (1 
& 2): 51-58 (January & April 2011).

12. Rajamohamedsait H. B.  and  Aut E. M. S. 
Histological Staining of Amyloid and Pre-Amyloid 
Peptides and Proteins in Mouse Tissue. Methods 
Mol Biol. 2012; 849: 10.1007/978-1-61779-551-
0_28. doi: 10.1007/978-1-61779-551-0_28.

13. Richarda M. B. , Taylora S. R., and Greera C. 
A. Age-induced disruption of selective olfactory 
bulb synaptic circuits, Proc Natl Acad Sci U S A. 
2010; 107(35): 15613–15618. Published online 

2010 Aug 2. doi: 10.1073/pnas.1007931107 
PMCID: PMC2932573 PMID: 20679234 From the 
Cover Neuroscience 

14. Verbeek MM, Vinters H, and de Waal RM. 
Cerebrovascular Amyloidosis in Alzheimer’s 
Disease and Related Disorders. Amsterdam: 
Kluwer, 2000; In press.

15. Wallenstein, G.V.H. and Hasselmo, M.E. The 
hippocampus as an associator of discontinuous 
events. Trends Neurosci. 1998; 21: 317-323.

16. Wan L., G. Nie, J. Zhang, and B. Zhao 
Overexpression of human wild-type amyloid-β 
protein precursor decreases the iron content and 
increases the oxidative stress of neuroblastoma 
SH-SY5Y cells,” Journal of Alzheimer’s Disease, 
2012; 30( 3) 523–530.

17. Wilcock D. M.; Gordon M. N. & Morgan D. 
 Quantification of cerebral amyloid angiopathy 
and parenchymal amyloid plaques with Congo red 
histochemical stain. 2006;Available from: https://
www.researchgate.net/publication/6416405 _

18. Yokosuka M., Hagiwara A., Saito T. R., Tsukahara 
N., Aoyama M., Wakabayashi Y., Sugita S. and 
Ichikawa M. Histological Properties of the Nasal 
Cavity and Olfactory Bulb of the Japanese Jungle 
Crow Corvus macrorhynchos. Chem. Senses 
2009; 34: 581–593. doi:10.1093/chemse/bjp040 
.Advance Access publication July 20, 2009.

19. Yun Fan L.; Kai-Yuan Tzen ; Ya-Fang Chen6 
; Ta-Fu Chen1 ; Ya-Mei Lai1 ;Ruoh-Fang Yen ; 
Ya-Yao Huang ; Chyng-Yann Shiue ; Shieh-Yueh 
Yang and Ming-Jang Chiu .The Relation Between 
Brain Amyloid Deposition, Cortical Atrophy, and 
Plasma Biomarkers in Amnesic Mild Cognitive 
Impairment and Alzheimer’s Disease, Frontiers in 
Aging Neuroscience, 2018; Volume 10 Article 175. 



Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4     2891

The Intraperitoneal-Ketoprofen-Histopathological Induced 
Alterations in the Wistar Rat Kidneys

Samer Riyadh Fadhil, Hakim Bahlok Jebur2

1Assist. Instructor, Department of Pathology and Forensic medicine, College of Medicine, Wasit University, Iraq, 
2Assist. Instructor, Department of Pharmacology, College of Medicine, Wasit University, Iraq

Abstract
The current-focused study was carried out to generate a data profile about expected changes that could be 
induced in the kidneys of rats due to the use of intraperitoneal ketoprofen (KP). The study involved using 
24 adult male Wistar rats sorted randomly into four groups (six animals per group). One group was treated 
as a control group, C, which was supplied with distilled water (DW) only. The remaining animals were 
presented as (50KP), (25KP), or (12.5KP) groups that received 50mg/kg.b.w., 25mg/kg.b.w., or 12.5mg/
kg.b.w., respectively, of KP. The experiment was continued for 70 days, and the kidney tissue samples 
were collected from the scarified animals at the end of day 70 of that experiment. The kidney tissues of the 
50KP animals revealed dilation of the tubules throughout the outer strip of the outer medulla with necrosis 
and sloughing of the epithelial cells of the proximal convoluted tubules (PCTs). However, the 25KP group 
suffered lesser grades of epithelial-cell sloughing of the PCTs with lower levels of dilation of tubules than 
those recorded in the 50KP group. On the other hand, the kidney tissues of the 12.5KP group showed only 
dilation in the PCTs. The present experimental data unveil the side effects generated by the use of the 
intraperitoneal KP in the examined rat kidneys which should be used as a launching set of information for 
better use or further study this drug and its side effects in human patients.

Keywords: Ketoprofen, renal failure, side effects. 
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Introduction

KP is an anti-inflammatory, anti-pyretic, 
analgesic derivative of propionic acid with non-steroidal 
anti-inflammatory (NSAID) therapeutic properties. 
KP reduces cyclooxygenase I and II enzyme activity, 
which contributes to a reduction in prostaglandin and 
thromboxan precursor production. As a consequence, 
the decline in prostaglandin production triggers the 
therapeutic potential of ibuprofen via the enhancement 
of prostaglandin synthase. The production of A2 
thromboxane by thromboxane synthases, which prevent 
the accumulation of platelets, is also decreased with 
KP (1). KP is the 11th most popular in Italy with 206 
records for 2008, of which some 30 percent is extreme, 
based on a survey of random cases of adverse outcomes. 

A maximum of 13 percent of reported data were in the 
aspect of pediatric patients (under 18 years of age), 
even in the age group (under six years old) of off-
label medication use. The 2012 evidence is not fully 
accessible; however, unofficial statistics show that KP 
was implicated in 560 adverse drug reactions, of which 
31 percent were seriously affected (2,3).

KP records are that because of the 
unwise consumption of KP in the world countries 
despite multiple warnings about hepatotoxicity 
compared to other NSAIDs such as nimesulide. The 
KP’s reported adverse events contain peripheral edema 
as a cardiovascular response, central responses such 
as drowsiness, headache, etc., dermatological responses 
including skin sensitiveness and photosensitization, 
blood based responses e.g. edema, platelet malfunction, 
etc., kidney, elevation of enzymes in the liver, 
gastrointestinal reactions for example vomiting, diarrhea, 
gastric ulcer and bleeding, etc. Additional studies have 
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by a 50%:50% of alcohol to xylene immersing step for 
clearing the tissues for 60mins. After that, the tissues 
were immersed in a pure xylene for 90mins. Later, 
molten paraffin wax was used to impregnate the tissues 
followed by embedding and blocking out those tissues. 
Paraffin based sections at 4 to 5um were hematoxylin- 
and eosin-stained. The tissue sections were prepared 
according to (6–8). 

Results

The kidney tissues of the 50KP animals revealed 
dilation of the tubules throughout the outer strip of 
the outer medulla with necrosis and sloughing of the 
epithelial cells of the PCTs, figure 1. 

Figure 1: Rat kidney histopathological changes 
after intraperitoneal ketoprofen treatment at 50mg/

kg.b.w. for 70 days. A. Dilation of the tubules 
throughout the outer strip of the outer medulla, 

(H&E) Stain.400X. B. Necrosis and sloughing of the 
epithelial cells of the proximal convoluted tubules. 

(H&E) Stain.200X. 

However, the 25KP group suffered lesser grades of 
epithelial-cell sloughing of the PCTs with lower levels 
of dilation of tubules than those recorded in the 50KP 
group, figure 2. 

shown at least intermittent serum aminotransferase 
elevations ranging between one percent and two 
percent of the patients receiving KP. Even with product 
continuity, these can be overcome. For less than one 
percent of cases, reported elevations of aminotransferase 
(more than threefold increased) exist. It is very unusual 
that liver damage with KP jaundice is clinically evident 
and only few cases have been recorded. The latency to 
onset of the symptoms is a quick process, sometimes 
appear within a few days. The trends of enzyme changes 
differ between hepatocellular and cholestatic. In some 
instances, immunoallergic symptoms (low level fever, 
rash) are observed, but are not usually prevalent and 
self-antibody development is uncommon (4,5).

The performance of adverse KP effects on the 
kidney have not been comprehensively studied from the 
prospective of tissue damages. According to that, the 
current-focused study was carried out to generate a data 
profile about expected changes that could be induced in 
the kidneys of rats due to the use of intraperitoneal KP. 

Materials and Methods

Animals and experimental design

The study involved using 24 adult male Wistar rats, 
weighed at 175-250gm with 10-14 weeks of age, sorted 
randomly into four groups (six animals per group) that 
lived in a housing under 22-25°C. One group was treated 
as a control group, C, which was supplied with distilled 
water (DW) only. The remaining animals were presented 
as (50KP), (25KP), or (12.5KP) groups that received 
50mg/kg.b.w., 25mg/kg.b.w., or 12.5mg/kg.b.w., 
respectively, of KP. The experiment was continued for 
70 days, and the kidney tissue samples were collected 
from the scarified animals at the end of day 70 of that 
experiment. 

Kidney tissue preparation

Ten percent formalin was used for fixing the 
tissue specimens for two hours that was followed by a 
30-minute-DW based removal step of the fixative. Then, 
a series of alcohol concentrations at (70% for 30mins, 
90% for 60mins, and 100% as two cycles for 60mins 
per cycle) was used to dehydrate the tissues followed 
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Figure 2: Rat kidney histopathological changes after intraperitoneal ketoprofen treatment at 25mg/
kg.b.w. for 70 days. Changes are shown, here, as Lesser grades of epithelial-cell sloughing of the proximal 
convoluted tubules and lower levels of dilation of tubules than those recorded in the 50KP group. (H&E) 

Stain.200X. 

On the other hand, the kidney tissues of the 12.5KP group showed only dilation in the PCTs, figure 3. The KP 
group kidney tissues were compared to each other and with the control group, figure 4.

Figure 3: Rat kidney histopathological changes after intraperitoneal ketoprofen treatment at 12.5mg/kg.b.w. 
for 70 days. Only dilation in the proximal convoluted tubules is shown. (H&E) Stain.200X.
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Figure 4: Normal cortical tubules and glomeruli of rat treated with distilled water within normal limits. 
(H&E) Stain.100X. 

Discussion

Ketoprofen is a NSAID agent that is used for treating 
cases mediated by an inflammatory, fever, and/or pain 
process. The use of the drug as a therapeutic compound 
has been faced with a wide range of difficulties presented 
by the appearance of various adverse effects such as 
peripheral edema and platelet malfunction, drowsiness 
and headache, skin sensitiveness and photosensitization, 
and gastric ulcer and bleeding due to cardiovascular, 
central, dermatological, and gastrointestinal reactions, 
respectively, (9–13). The adverse KP changes occurred 
in the kidney have not been fully sorted out. Therefore, 
the current work was conducted to characterized any 
histopathological alterations that could happen as 
responses to the use of KP in three concentrations.

The outcomes of the study unveiled that 
intraperitoneal ketoprofen treatment at 50mg/kg.b.w. for 
70 days demonstrated dilation of the tubules throughout 
the outer strip of the outer medulla and necrosis and 
sloughing of the epithelial cells of the PCTs. Ingrasciotta 
et al., (14) has found that using NSAID drugs such 
as oxicams, ketorolac, meloxicam, and piroxicam 
was positively correlated with the increased risk of 
developing chronic kidney disease (CKD). It has been 
suggested that utilizing ketorolac may induce CKD with 

a subclinical property due to acute renal damages (14). 
This indicates an agreement with current findings that 
revealed the adverse effects encouraged by the use of the 
NSAID, KP, in the studied rats. The adverse effects of 
the KP use in humans can be inferred from a case report 
of a Turkish woman who received a topical treatment 
of KP as two times daily for five days who revealed 
increases in the levels of serum creatinine and urea 
which suggested an acute renal failure condition in this 
women (15). The use of KP in pregnant women especially 
a short time before delivery has been found to increase 
the risk of renal dysfunction in the neonates (3). The 
systemic-NSAID based kidney damages can be induced 
via acute interstitial nephritis due to a dose-independent 
allergic mechanism with cyclooxygenases 1- and 2-non-
selective disruption causing an acute renal failure with 
reversed functions of the affected tissues (15).

However, those damages in the rat kidneys were 
correlatively decreased as the KP concentration was 
reduced. This was completely seen with groups 25KP 
and 12.5KP that showed lower grades of kidney tissue 
changes suggesting safer use of the KP with reduced 
concentrations. It has been recognized that using low 
doses of KP in children had led to the development of 
low rates of intense adverse effects with only nausea and 
vomiting (3).
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The present experimental data unveil the side 
effects generated by the use of the intraperitoneal KP 
in the examined rat kidneys which should be used as 
a launching set of information for better use or further 
study this drug and its side effects in human patients.
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Abstract
Objectives: This study aimed to develop a new method of dental cast analysis using angular measurements. 

Materials and methods: One hundred study models belong to 100 Iraqi healthy adults with class I occlusion 
were assessed using Planmeca dimax software. Three angular measurements at the levels of maxillary 
canines, second premolar and second molars cusp tips with the tip of the angles at the midpoint between 
the two central incisors were measured. Gender difference was evaluated by unpaired t-test and the relation 
between the angles was assessed by Pearson’s correlation coefficient test. 

Results: The results revealed higher mean values of the measured parameters in males with direct, moderate 
to strong, significant correlation. 

Conclusions: A new method was developed and could be used to assess the growth and treatment changes 
in the future researches.

Key words: Dental cast, analysis, arch form

Corresponding author
Mohammed Nahidh
Department of Orthodontics, College of Dentistry, 
University of Baghdad, Iraq
e-mail: m_nahidh79@yahoo.com
ORCID ID: 0000-0003-0155-418X
Mobile: 009647702551616

Introduction
Many diagnostic aids can help orthodontists reach 

definitive diagnosis before treating orthodontic cases. 
Dental casts are considered as one of these aids 1. 
Orthodontists utilized these models in determination 
dental arch length, width, perimeter, individual tooth 
width, space analysis and dental arch forms 2.

Initially, dental casts or study models are 
constructed from plaster of Paris and dental stones. 
These are subjected to breakage and degradation issues 
and required meticulous archiving and enormous storage 
space 3.

At the mid 1990s, three-dimensional (3D) 
scanning technology was introduced, hence facilitated 
transforming the plaster study into digital format that 
stored in computer with easy transmission between 
professionals with accurate analysis of treated cases 
4. In comparison with plaster models, digital models 
present high degree of validity, accuracy and reliability 
in measurement with clinically acceptable differences 
between them 4,5.

The major issue with 3D scanner is the cost, 4 hence 
it may not be provided in all clinics, so photocopy of 
the study models can serve as a digital format for the 
plaster one to aid in preserving the space and performing 
accurate cast measurements, although the problem of 2D 
image still exists.

Every patient has his/her own dental arch form 
that should be maintained at the end of the orthodontic 
therapy to get stable results 6. Numerous methods had 
been adopted to determine the dental arch forms using 
the liner analysis or the proportional measurements 7, 
arch width and arch length 8 arch length, width, and 
depth 9. 

DOI Number: 10.37506/ijfmt.v14i4.12030
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This study aimed to introduce a new method for 
dental cast analysis that depended on measuring three 
angles at the maxillary canine, second premolar and 
second molars levels.

Methods
Study design

This cross-sectional study was approved by the 
ethical and scientific committees in the College of 
Dentistry of Baghdad and Al-Anbar Universities and 
conducted in accordance with the principles of the 
Declaration of Helsinki.

Sample

After getting the approval for participation in this 
study, 250 students in the College of Dentistry/ Al-Anbar 
University were examined to ensure their fulfillment 
of study’s inclusion criteria and only 100 students (40 
males and 60 females) met these criteria which were:

1. Normal healthy individuals aged 18-25 years 
old with clinically symmetrical face.

2. Have full complement of permanent dentition 
(regardless the third molars) with bilateral class I molars 
and canines relationships and good alignment of the 
maxillary and the mandibular teeth with less than 3mm 
of spacing or crowding 10.

3. Normal overjet and overbite (2-4mm) with no 
crossbite.

4. No history of previous orthodontic, orthognathic 
interventions.

5. Normal teeth size, number and position with 
no crown fracture and absence of detectable massive 
interproximal or occlusal caries.

Methods
Firstly, the aims of the study were explained for 

the participants who seated comfortably on the dental 
chair. Personal information like name, age, history of 
facial trauma, orthodontic treatment and surgery were 
gathered and recorded in the case sheet.

Clinical examination both extra- and intra-orally 
was performed to check the students’ fulfillment of 
the sample inclusion criteria. Then maxillary dental 
impression was taken using Alginate impression material 

(Hydrogum soft mint scent Alginate, Zhermack, Italy). 
The impression was checked for accuracy, washed with 
tap water and disinfected by Sodium hypochlorite 1% 
for ten minutes, then washed and poured with type IV 
dental stone (Elite® stone, Zhermack, Italy) to get a 
standardized dental cast. Using fine ended permanent 
marker, the following points were determined on the 
casts 10:

1. Incisal point: The mid point between central 
incisors at the level of incisal edge

2. Canine point: The cusp tips of the maxillary 
canines.

3. Second premolar point: The buccal cusp tips of 
the maxillary 2nd premolars. 

4. Second molar point: The mesio-buccal cusp tips 
of the maxillary 2nd molars.

After that, the casts were photographed using digital 
camera under standardized method. Image from occlusal 
surface of each maxillary cast was taken at about 20 cm 
distance from the base using professional camera. The 
images were imported to Planmeca dimax software to 
measure the following angles (Figure 1): 

1. Superior inter-canine angle (SICA): The angle 
between right and left canine points with its head at 
incisal point opposite to inter-canine distance (the red 
one).

2. Superior inter-second premolar angle (SI2PA): 
The angle between right and left 2nd premolar points 
with its head at incisal point opposite to inter-second 
premolar distance (the blue one).

3. Superior inter- second molar angle (SI2MA): 
which is the angle between right and left 2nd molar point 
with its head at incisal point opposite to inter- second 
molar distance (the green one).

Reliability test

Fifteen images were selected randomly and the 
angles were re-measured after one month to determine the 
reliability of the measurements. Intra-class correlation 
coefficient test revealed excellent reliability (>0.90).        

Statistical Analyses
Data were analyzed by SPSS program (version 

25). Means and standard deviations were obtained and 
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gender difference was assessed using independent sample t-test. Pearson’s correlation coefficient test was used to 
determine the relation among the measured angles in each gender. The level of probability was set at 0.05.

Table 1: Descriptive statistics and gender difference for the measured angles in degrees

Variables Genders
Descriptive statistics Comparison

N Mean S.D. t-test p-value

SICA
Males 40 128.803 6.174

1.697 0.093
Females 60 126.830 5.353

SI2PA
Males 40 95.123 4.225

2.211 0.029
Females 60 93.125 4.554

SI2MA
Males 40 75.073 2.979

3.453 0.001
Females 60 72.767 3.451

Table 2: Correlation among the variables in male group

Variables Relation SI2MA SI2PA

SICA
R 0.600 0.811

p-value 0.000 0.000

SI2PA
R 0.732

p-value 0.000

Table 3: Correlation among the variables in female group

Variables Relation SI2MA SI2PA

SICA
R 0.556 0.683

p-value 0.000 0.000

SI2PA
R 0.810

p-value 0.000 



Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4     2899

Figure 1: The angles used in the present study

Results
Table 1 showed the means and standard deviations 

of the angles used in this study for both genders. 
Generally, these angles were higher statistically in males 
with significant difference in second premolar and molar 
angles.

Tables 2 and 3, related to the correlation between 
the measured angles in males and females respectively. 
The results revealed moderate to strong, direct and high 
significant correlations among these angles. 

Discussion
Many methods had been adopted to determine the 

dental arch form. The most commonly used of Raberin 
et al. 11 who utilized six transverse and longitudinal 
dimensions to calculate ratios that determined the 
mandibular dental arch form.

In this study, a trial was made to introduce a simple 
method using angular measurements to obtain three 
angles at the level of the maxillary canines, second 
premolars and second molars with the head of these 
angles on the midpoints between the maxillary central 
incisors.

Previously, Ghaib and Odeh 12 selected 122 students 
aged 12-13 years with class I molar relation to study the 
maxillary arch form by measuring the inter-canine angle 
and inter-first molar angle with the midpoint of maxillary 
central incisors as a head for these angle, moreover; 
they measured the angle between lines connecting the 
maxillary central incisor with canine cusp tip and canine 
cusp tip and mesio-buccal cusp of maxillary first molars. 

Nearly the same measurements were used by Oliva et al. 
13 on Italian adults. 

In the current study, the mean values of all angles 
measured were higher in males than females (table 1). 
This comes in accordance with the findings of Ahmed and 
Ali 14 and Nahidh et al. 15 who found significant gender 
difference regarding the inter-canine and inter-second 
molar distance thus it is normal to get higher means for 
these angles in males. Moreover; it is obvious that the 
facial form of adult males and females is significantly 
different both in hard and soft tissue components 16. 
Regarding dental arch form, a sexual dimorphism was 
anticipated too. This can be explained by the smaller and 
smoother bony ridge and alveolar process in addition to 
the average weakness of females’ musculature that play 
vital role in facial breadth measurements, width and 
height of dental arch adding to that the longer period of 
growth males took that allowed later growth in males 10.

The means (±the standard deviations) of SICA 
in the present study (128.8º±6.17º for males and 
126.83º±5.35º for females) are different from that of 
Oliva et al. (123.76º±7.81º for males and 127.65º±9.85º 
for females). This may be related to the difference in the 
ethnic group, sample size and selection with regard to 
the facial type. Oliva et al. 13 explained that difference 
by the more ovoid and flatter maxillary arch form of 
females.

Regarding the relation among the measured angles, 
Pearson’s correlation coefficient test revealed direct, 
moderate to strong, significant relation in both genders.

Further studies are recommended to evaluate the 
effect of growth and treatment on the dental arch form; 
moreover, an Iraqi study is needed to determine whether 
the preformed arch wires are conformed to that measured 
from the normal population with different facial types.

Conclusions
New method of dental cast analysis has been 

introduced using simple three angular measurements. 
This method is simple quick and depends on angular 
measurements that not need magnification correction 
upon measurements.
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Abstract 
Leprosy is an infectious disease caused by Mycobacterium leprae. This study aimed to know the risk factors 
of leprosy events in Bombana Regency in 2020. This study was an observational analytic study with case 
control study design. The sample of this study was all population of Bombana Regency in 2020. The case 
sample was the population diagnosed in the Leprosy Reporting Information System information reported 
by the Bombana Regency Health Office during 2017 to 2019, while the control sample was undiagnosed 
leprosy with matching based on age and gender. The total sample was 122 people (61 cases and 61 controls). 
Control sampling with systematic random sampling. Data analysed using by the STATA computer program 
with odds ratio test and multiple logistic regression. The results showed that BCG immunization (OR = 
5.74, 95% CI = 1.95-16.89) and income (OR = 3.35, 95% CI = 1.34-8.38) were risk factors for occurrence 
leprosy, while population migration variables, education level, and humidity are not significant risk factors 
for leprosy. The study concluded that BCG immunization and income are risk factors for leprosy. The 
variable most at risk for leprosy is BCG immunization. 
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Introduction

Leprosy is a chronic infectious disease caused by 
the bacteria Mycobacterium leprae1.This disease attacks 
the skin, peripheral nerves, upper respiratory tract 
mucosa and eyes. Leprosy rarely causes death, but the 
poor management cases of leprosy can cause leprosy to 
be progressive, causing permanent damage to the skin, 
nerves, limbs, and eyes2

World Health Organization (WHO) reported the 
number of new leprosy patients by the end of 2018 in all 

regions is 208,619 cases (case detection rate (CDR) 2.74 
per 100,000 population) and the number of patients still 
registered for treatment is 184,212 cases (prevalence 
0.24 per 10,000 population), with a grade 2 disability 
rate of 1.6 per 1,000,000 population and the number 
of cases of children among new cases reaching 16,013 
cases (0.79 per 100,000 children)3

Indonesia based on the number of sufferers was 
the third ranked in the world after India and Brazil. 
The prevalence of leprosy in 2019 is 0.75 per 10,000 
population (target <1 per 10,000 population), the number 
of new leprosy cases is 6.04 per 100,000 population 
(target <5 per 100,000 population), level 2 disability is 
3,35 per 1 million population (target <1 per 1 million 
population) and the proportion of leprosy in children in 
2019 of 10.74% of total new cases (target <5% of total 
cases)4 

DOI Number: 10.37506/ijfmt.v14i4.12031
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Indonesia has reached the national level of leprosy 
elimination (prevalence rate <1 per 10,000 population) in 
2000. While at the provincial level, in 2019 there were 8 
provinces that had not yet achieved leprosy elimination. 
Southeast Sulawesi Province in 2019 has reached the 
status of leprosy elimination4. 

The prevalence of leprosy cases in 2019 in Southeast 
Sulawesi Province was 0.93 per 10,000 population, 
the number of new leprosy case findings was 7.88 per 
100,000 population, the level 2 disability rate was 2.22 
per 1 million population and the proportion of leprosy 
cases in children was 2.82%5

Achievement of leprosy elimination in a province is 
not always directly proportional to the achievement in 
the regency/city in a province that has achieved leprosy 
elimination. Bombana Regency is one of the leprosy 
endemic districts and does not include districts that have 
achieved leprosy elimination in the Southeast Sulawesi 
Province. 

Data from the Bombana Regency Health Office 
shows the prevalence of leprosy in 2019 of 1.03 per 
10,000 population, the number of new leprosy case 
findings of 8.13 per 100,000 population with all 
multibacillary cases (MB), the proportion of leprosy 
cases in children by 7%, the proportion of cases level 2 
disability of 7%6

The data above showed that leprosy is still a 
problem in Bombana Regency. A high proportion 
of multibacillary leprosy (MB) cases indicates a late 
detection in the community. In addition, the proportion 
of cases of leprosy in children is still above 5% which 
means there are hidden sources of transmission and high 

rates of transmission in the community7 Allegedly there 
are leprosy patients who have not been detected so that 
the available data is still smaller than the actual number. 

Bombana Regency has tried to control leprosy. 
However, in recent years the prevalence of leprosy is 
still quite high. Therefore, it should be important to know 
about the factors that contribute to the risk of leprosy in 
arranging strategies and interventions targeted at early 
detection and treatment of at-risk populations8. If the 
risk factor for leprosy is still unknown, the intervention 
program intervention given is not on target, so that the 
transmission of leprosy can continue. This study aims 
to determine the risk factors for leprosy in Bombana 
Regency in 2020. 

Materials and Methods

This study was an observational analytic with 
case control design. The study took place in Bombana 
Regency, Southeast Sulawesi Province. The sample of 
this study was all population of Bombana Regency in 
2020. The case sample was the population diagnosed in 
the Leprosy Reporting Information System information 
reported by the Bombana Regency Health Office during 
2017 to 2019, while the control sample was undiagnosed 
leprosy with matching based on age and gender. The 
total sample was 122 people (61 cases and 61 controls). 
Control sampling with systematic random sampling. 
Data collected by using a questionnaire. In addition, 
humidity measurements using a thermohygrometer, 
lighting using a luxmeter and ventilation using a meter 
on the respondent’s house. Data analysis performed was 
univariate with frequency distribution, bivariate with 
odds ratio (OR) and multivariate with multiple logistic 
regression. 

Findings
Table 1 The risk of Variable of Leprosy 

Variable 
Total

p
OR

95%CI
Case Control

n % n % n %

Demography Factor

Migration
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High risk (migration) 20 32.8 12 19.7 32 26.2
0.099

1.991
0.8-5.0Low Risk 41 67.2 49 80.3 90 73.8

Social Economic Factor

Income 

High Risk (<Minimum Average) 52 85.2 37 60.7 89 73.0

0.002
3.747

1.4-10.1Low Risk (≥Minimum Average) 9 14.8 24 39.3 33 27.0

Education

High Risk (<Junior High School) 46 75.4 37 60.7 83 68.0

0.080
1.989

0.8-4.6Low Risk (Senior High School/College/
University) 15 24.6 24 39.3 39 32.0

Biological Factor

BCG

High Risk (never had BCG) 56 91.8 39 63.9 95 77.9 0.000
6.318 

2.0-22.8

Low Risk (had BCG) 5 8.2 22 36.1 27 22.1

Humidity

High Risk 24 39.3 12 19.7 36 29.5 0.017

2.648
1.0-6.5Low Risk 37 60.7 49 80.3 86 70.5

Table 2 Multivariate Analysis Result of Leprosy 

Variable Odds Ratio 
(OR) Std.error z p>|z|

95% Conf. Interval

LL UL

Education 0.418 0.257 -1.41 0.158 0.125 1.400

Income 3.658 1.916 2.48 0.013 1.310 10.216

Migration 1.521 0.713 0.90 0.370 0.607 3.814

BCG 9.246 6.839 3.01 0.003 2.169 39.407

Humidity 1.750 0.809 1.21 0.225 0.707 4.330

Constant 0.088 0.057 -3.73 0.000 0.024 0.315

Cont... Table 1 The risk of Variable of Leprosy 
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Table 1 and 2 shows that respondents who were 
at high risk (had migrated) had more leprosy (32.8%) 
compared to those without leprosy (19.7%). The OR 
results were 1.991 (95% CI = 0.809 – 5.017). This 
means that respondents who have migrated have a risk 
of leprosy 1,991 times greater than respondents who 
have not migrated. 

Respondents with a high risk category (having 
income less than UMR) had more leprosy (85.2%) 
compared to those without leprosy (60.7%). OR test 
results obtained a value of 3.747 95% CI = 1.459-
10.165). Thus, respondents with income less than UMR 
have a risk of suffering from leprosy 3.747 times bigger 
than respondents with income more than UMR.

Respondents with a high risk category that has 
education level below junior high school suffer more 
leprosy (75.4%) compared to those who do not suffer 
from leprosy (60.7%). The OR test results obtained 
values   of 1.989 (95% CI = 0.855-4.681). This means that 
respondents with a low level of education (junior high 
school and below) are at risk of suffering from leprosy 
1.989 times greater than respondents with a high level of 

education (high school/college). 

Respondents with a high risk category (not 
immunized with BCG) had suffered more leprosy 
(91.8%) compared to those without leprosy (63.9%). 
OR test results, obtained a value of 6.318 (95% CI = 
2.066-22.881. So that, the respondents who have never 
received BCG immunization have a risk of leprosy 
6.318 times bigger than those who have received BCG 
immunization.

Respondents in the risk category (humidity of the 
respondent’s house did not meet the requirements) had 
suffered more leprosy (39.3%) compared to those who 
did not have leprosy (19.7%). OR test results obtained 
2,648 (95% CI = 1.096-6.573). So that, respondents 
who have a house humidity that does not qualify have 
a risk of suffering from leprosy 2.648 times greater 
than respondents who have a house humidity meet the 
requirements.

Based on LL dan UL value, we took conclusion 
that the risk factor for leprosy were income, BCG 
immunization, and humidity. 

Table 3 Multivariate Analysis Result of Leprosy 

Variable Odds Ratio Std.error z p>|z|
95% Conf. Interval

LL UL

Income 3.355 1.567 2.59 0.010 1.343 8.383

BCG 5.749 3.161 3.18 0.001 1.956 16.891

Constant 0.099 0.061 -3.72 0.000 0.029 0.335

Table 3 shows that the results of statistical tests 
conducted by multiple logistic regression obtained 
variables that are risk factors for leprosy are BCG 
immunization and income (p <0.05) (table 4). While 
the population migration variable, education level and 
humidity are not significant risk factors for leprosy 
(p>0.05) (table 4). The variable most at risk for leprosy 
is BCG immunization (OR = 5.74) 

Discussion

This study concludes that immunization is the most 
influential risk factor for leprosy in Bombana Regency. 

Although it is known as a vaccine against tuberculosis, 
BCG is also able to protect against leprosy, especially if 
it is given to leprosy household contacts9. This study is in 
line with research which states that BCG immunization 
status has a significant influence on new leprosy 
cases10. Other research also shows that the dominant 
risk factor for leprosy in Lamongan Regency is BCG 
immunization11.WHO reports that BCG immunization 
is effective in preventing leprosy12. Other studies have 
found that BCG immunization in people without leprosy 
signs and symptoms is very important because it has an 
additional protective effect13
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The protective effect of BCG immunization 
on uninfected people ranges from 10-80%14. The 
combination of drugs (chemoprophylaxis) and BCG 
immunization can eliminate Mycobacterium leprae in 
the host (by increasing TNF-α and IL12 levels, activating 
macrophages), and can reduce the risk of recurrence in 
patients who have finished treatment14

The results of this study show that income is a risk 
factor for leprosy in Bombana Regency. The results 
of this study are in line with research conducted by 
Monteiro et al in Brazil found that the incidence of 
leprosy was higher in poor groups who did not receive 
income support programs15. Other studies conducted by 
Grantz et al. in India found evidence of a relationship 
between poverty and the number of new leprosy cases 
at the regency level16. Oktaria et al. found that someone 
with unstable income was five times more at risk for 
leprosy17. Per capita income is closely related to food 
consumption expenditure. Lack of food consumption 
can cause inadequate nutrition. Mycobacterium leprae is 
an intracellular microorganism, therefore cell-mediated 
immune responses are very important in the defense of 
human hosts. Inadequate nutrition is associated with 
decreased immunity18 It was also reported that many 
leprosy patients were diagnosed early in areas with good 
health services. Socioeconomic differences not only 
affect the access, but also the quality and utilization of 
health services19 

Humidity measurements are considered to meet 
health requirements if the measurement results show a 
value of 40%-60%20. The results of this study indicate 
that humidity is a risk factor for leprosy in Bombana 
Regency. M.leprae bacteria live in dry nasal secretions 
at 36.7 ºC with 77.6% humidity. In addition, M.leprae 
can live outside the host and can last 7-9 days with 
70.9% humidity. Systematic review conducted by de 
Souza VALOIS, CAMPOS, and IGNOTTI found that 
factors such as temperature and humidity can influence 
the dynamics of M. leprae21. A cohort study conducted 
by Lavania et al. found that positive PCR results were 
found for M. leprae in the highest nasal cavity during the 
rainy season when humidity was high22. Transmission 
of M. leprae is more frequent in humid conditions when 
nasal secretions are more numerous. The incidence of 
leprosy is usually high in hot and humid tropical and 
subtropical regions23. Conditions of humidity that do not 

meet the requirements can result in the survival of the 
Mycobacterium leprae bacteria in the air and increase 
the likelihood of transmission to families who are in a 
shared room. 

Conclusions 

This study concludes that BCG income and 
immunization are risk factors for leprosy. Meanwhile, 
population migration, education level and humidity are 
not significant risk factors for leprosy. The most risk 
factor for leprosy is BCG immunization. It is hoped 
that the government will make interventions in at-risk 
populations and can build cross-sectoral commitments 
to support lepers who are physically and economically 
incapacitated, for health workers to improve education 
on leprosy and the importance of complete basic 
immunization in the community, for the community is 
expected to ensure their children has received complete 
basic immunization.
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Abstract
Glycerol encouraged kidney damage through originating an oxidative injury to renal tubular cells which 
further leads to tissue necrosis and inflammation. While, roflumilast N-oxide is an active metabolite of 
roflumilast that rising the cyclic adenosine-3′, 5′-monophosphate by inhibiting PDE4. 

Thirty rabbits were divided into three groups, control group was received normal saline intra-muscularly and 
drived from water for eighteen hours before. Second group was received a single dose glycerol injected intra-
muscularly after drived from water for eighteen hours .Third group was received roflumilast intraperitoneal 
daily for three days after received a single dose of glycerol . 

All animals were sacrificed after 72 hour, and then blood collected by cardiac puncture for evaluation the 
changes in the levels of renal function tests and histopathological study of rabbit‐s kidneys tissues are 
evaluated evaluation and scoring the changes of tested agents. The numerical data are expressed as means ± 
standard error means and analyzed by using SPSS version 20.

The results of the levels serum urea and creatinine found to be significantly reduced by roflumilast using 
ANOVA test. Besides, the histopathological changes showed ameliorative effects of roflumilast in compared 
to glycerol group. From this study, one could be concluded the protective effect of roflumilast in case of 
renal failure induction by glycerol. 
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Introduction

Acute kidney encompasses smaller changes in the 
renal function without obvious failure that could be 
resulted in significant worse consequences and the rate of 
disease in a population, moreover may be ended to death 
(1). The incidence rate of these emergent cases that is 
needed to hospitalization reached to 2-5%. Acute kidney 

impairment developed within one month postoperatively 
in rate 1 of 100 patients of general surgery cases and 
arises in up to near 70 % of intensive care unit patients 
(2). Nephrotoxicity induced by drug overdose or time 
dependent is a frequent problem in nephritic-medicine 
and the incidence of drug-accompanying acute kidney 
impairment may be as high as sixty percent(3) . The 
etiology of pathological condition associated with 
acute renal failure is septic shock at 47.5 % of total 
patients that needed hospitalization. The percent of 
death to total hospital mortality was 60.3%(4) . Other 
causative condition of acute renal function deterioration 
is a myoglobinuric case, which is uremic syndrome 
followed rhabdomyolysis and muscle destruction with 

DOI Number: 10.37506/ijfmt.v14i4.12032
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releasing of intracellular elements such as myoglobin 
and other intracellular constituents into blood stream 
(5). The myoglobin casts producing its effects by tubular 
obstruction or damaging of tubular epithelium with 
leakage of filtrate across it after reducing glomerular 
filtration rate (6). Acute nephrotic injury given that an 
increase in serum creatinine often lags two and three 
days behind the onset of injury that may reflect the 
damage might be included two third parts of kidney were 
included (7) . Indication of roflumilast in case of chronic 
obstructive respiratory disease, it is effective in reducing 
the frequency of respiratory disease exacerbations(8). 
The current study aimed to evaluate and investigate the 
potential nephroprotective effect of roflumilast against 
nephrotoxicity induced by glycerol in rabbits.

Experimental Design and Method

Rabbits (albino & domestic) of different sexes were 
weighing (1- 2 Kg) were acclimated for new animal 
house for ten days before any experimental procedures 
and fed with commercial pellets and allowed water ad 
libitum. They were reserved under dominated condition 
of temperature (23 ± 2 °C) and humidness (55 ± 15%). 
Also, lighting was systemized lighten to half day then 
to darken later. All methods performed in this current 
study were in accordance with regulatory content on the 
maintenance and practice of lab animals and reported to 
ethical committee approval of college of pharmacy. In the 
present study, after 72 hour of water deprivation, three 
groups of rabbits (n = 10 for each group involved control 
group was received intraperitoneal (5 ml) of normal 
saline (0.9 % of sodium chloride); group 2 (induction 
group) was only received given dose of diluted glycerol 
(50 %; 8 ml/ kg , i.m.), the total dose was divided equally, 
then administered in each hind limb muscle (18). Group 
3 was given glycerol intramuscularly as single dose 
plus roflumilast that was given intraperitoneal after 60 
minutes of the glycerol injections(1 mg/kg)(9) .Blood 
samples are collected by cardiac puncture to prepare 
serum, and then kidneys tissues were harvested for 
further biochemical and histopathologic analyses.

Measurement of serum urea concentration involved 
the usage of a commercially available kit (Biosystems)
R (10). The urea levels in the samples react with the 
kit’s reagent components (11). Measurement of serum 
creatinine concentrations were done by using a 

commercially available kit was used (Biosystems)R 

. The auto- analyzer apparatus is used to measure the 
absorbance of standard and samples after 30 and 90 
second based on spectrophotometric measurement at 
505nm(12, 13).

Histopathological assessment involved the 
macroscopic examination of the kidneys, then 
microscopic evaluation (14) (15). A pathologist, who 
was unaware of the group assignments, performed a 
semiquantitative analysis of the kidney sections using 
a light microscope(16). The statistical analyses were 
performed by using statistical package of social science 
(SPSS version 20). All numerical data are expressed as 
mean ± standard error of the mean (SEM). The data were 
evaluated by one-way analysis of variance (17) and Mann 
Whitney U test. P value is considered significant when 
its value equal or less than 0.05(18).

Results 

Induction was done by glycerol-received group 
and it showed a significant elevation of urea level 
compared to control group. While, treatment group 
(roflumilast-treated group) displayed a significance 
reduction of urea level in comparison with induction 
group (shown in table 1). In addition, induction group 
exhibited there is significance elevations of serum 
creatinine level compared to control one. While the 
treatment group (roflumilast treated group) offered a 
significance reduction of creatinine level in comparison 
with induction group as shown in table (2(.

Sections of kidneys of control group revealed 
normal appearance of renal tubules in both cortex and 
medulla (figure 1). 

Kidneys in the induction group showed moderate 
to severe lesions. Lesions were included deposition of 
hyaline material in the tubules of cortex and medulla, 
marked dilation of renal tubules, vacuolization of the 
renal tubular epithelium particularly in the medullary 
region, this group showed marked epithelial vacuolation 
to obtained score 4 in statistical significant level of P ≤ 
0.01 than control group (displayed in table 3). Some of 
the epithelial cells revealed statistically significant level 
of necrosis (P≤ 0.05) than both G1 and G3, this change 
was indicated by fragmentation of cell membrane and 
absence of nuclear staining to get score 2 as showed 
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in table 4. Some apoptotic cells were also observed 
indicated by fragmentation of nuclei with intact cell 
membrane to give score 1 but it was statistically non-
significant (P ≥ 0.05) in comparison with both G1 and 
G3 (table 5). Marked (score 2) interstitial lymphocytic 
infiltration was noted in this group, it was significant in 
comparison with G1 and G3 (table 2) but no significant 

glomerular changes had been detected in the level of 
light microscopic inspection (figures 2,3 and 4), (table 
6). Complete absence of hyaline casts in the renal 
tubules, no necrosis and apoptosis in the renal tubular 
cells ( figures 5 and 6), (tables 4 and 5)). As G1 and G2, 
there were no obvious glomerular changes at the level of 
light microscope illustrated table 6. 

Table (1) Effect of roflumilast on level of serum creatinine against glycerol- induced acute renal failure

Group
Urea level

(mg16)
Serum creatinine

Control 43.58 0.79

Glycerol 61.43* 1.25*

Roflumilast 31.80*# 1 *#

 * means p ≤ 0.05 when compared to control group ; # means p ≤ 0.05 when compared to glycerol (induction) group

Table ( 2) represent the scores of interstitial inflammation in the groups of study 

S Groups Score of interstitial inflammation P Value

1 G1 00 ± 00 A score 0

P≤ 0.012 G2 40% ± 0.32 B score 2

3 G3 10 % ± 0.11 A score 1

Table ( 3 ) represent the scores of epithelial vacuolation in the groups of study 

S Groups Score of epithelial cell vacuolation P Value

1 G1 00 ± 00 A score 0

P≤ 0.012 G2 84% ± 0.2 B score 4

3 G3 37% ± 00 C score 3

Table ( 4 ) represent the scores of epithelial necrosis in the groups of study 

S Groups Score of epithelial cell necrosis P Value

1 G1 00 ± 00 A score 0

P ≤ 0.052 G2 25% ± 0.14 B score 2

3 G3 00 ± 00 A score 0
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Table (5) represent the scores of epithelial apoptosis in the groups of study

S Groups Score of epithelial cell apoptosis P Value

1 G1 00 ± 00 A score 0

P≥ 0.052 G2 13 % ± 00 B score 1

3 G3 00 ± 00 A score 0

Table (6) represents the scores of glomerular injury at the level of light microscope in the groups of study 

S Groups Score of epithelial cell glomerular injury P Value

1 G1 00 ± 00 score 0

P≥ 0.052 G2 00 ± 00 score 0

3 G3 00 ± 00 score 0

 

· These notes applied for all tables 

· Values were expressed as a mean ± standard error. 

· P values ≤ 0.01 was considered as significant.

· different capital letters refer to the significance among the groups. 
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Discussion 

Glycerol-induced kidney impairment is cardinal 
of the most remarkably used model of experimental 
rhabdomyolysis inducing renal failure and is reflected 
as an experimental similarity of human myoglobinuric 
renal failure that resulted from transfusion problems or 
crush injury or random traffic accident(19) . 

Myoglobin-induced tubular damage; or by renal 
actions of cytokines released(20). Glycerol mediated 
nephrotoxicity by different mechanisms including 
a uncorrected renal ischemia of renal blood vessels 
, whereby blood flow ceases or arterial or arteriolar 
constriction(21) . This may be interpreted to increment of 
high proteins level in the blood leading to elevation of 
osmotic pressure and reduction of hydrostatic pressure 
, then both of them leading to reduced glomerular 
filtration pressure and reduced filtration process through 
glomerulus to Bowman’s capsule , leading to elevation 
levels of both serum urea and serum creatinine(22) .The 

reduction of blood flow leading to persistence ischemia 
and free radical formation ended with glomerulopathy 
terminated with allow high molecular weight molecules 
such as protein to penetrate into tubules and elevate 
intratubular pressure that may equilibrate with oncotic 
pressure and diminished the glomerular filtration rate. In 
contrast , when intratubular oncotic pressure increased 
leading to loss of diffusion process so loss of kidney 
filtration function(17). Glycerol treated group showed 
epithelial cells vacuolation and apoptotic cells besides 
the deposition of hyaline casts in the renal tubule(20). 
Roflumilast is mainly effective through selective 
PDE 4 inhibitors , pleotropic effects including anti-
inflammatory, anti-emphysema, and antibiotic(23) . 
Also, the beneficial effects were including pulmonary 
hypertension and hypersecretion of mucus (24). The 
pharmacological actions behind nephroprotective effects 
attributed to inhibition of reactive molecules formation 
epithelial cells besides inhibition of neutrophils 
recruitment. Furthermore, it modulate vascular 
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remodeling due to endothelial cells and probably some 
inflammatory cells(25). Roflumilast is the one of drugs 
that could be item for further researches for improving 
these beneficial effects through improving effects on 
levels of kidney function biomarkers and ameliorating 
histopathological change(26). Inhibition of glomerular 
vasoconstriction one of the other two mechanisms 
participating in the development of acute renal failure 
is the decrease in blood flow in the glomerulus (27). 
The roflumilast advantageous role of specific diesterase 
inhibition may be through blocking signaling pathways 
of inflammation and refreshing cell survival(28).  These 
results informed the advantageous role of PDE4 
suppression in treating of nephrotoxicity, possibly 
through histopathological changes amelioration(28). Also 
, The vasodilator effect may be considerable effect for 
roflumilast shared with another drug of PDEs inhibitor 
on reversing nephrotoxicity(29).

Conclusion

Roflumilast had a therapeutic effect against 
glycerol induced renal failure and ameliorating the renal 
impairment by rendering the level of urea, creatinine and 
histopathological tissue feautres.
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Abstract
Introduction: Evidence-based performance is a problem-solving approach to provide more effective 
decision-making, avoid repetitive care, facilitate providingservices, and empower employees. Continuous 
training enables nurses to provide valuable services to patients. The aim of this study was to determine 
the effects of education on the understanding and acceptanceof evidence-based performance by nurses 
workingin the infectious and internal wards of Imam Reza Hospital of Kermanshah (Iran) in 2019.

Materials and Methods: In this experimentalstudy,participants were selected byavailable sampling and 
randomly divided into two groups (n=50 per group). The data was collected using 3 questionnaires: a 
standard questionnaire for understanding a standard evidence-based performance acceptance questionnaire 
(Robin and Parish, 2010), and a demographic questionnaire addressing age, gender, work experience, 
monthly income, education, ward, employment status, and acquaintance with evidence-based performance. 
Data analysis was performed in SPSS 19 software.

Results: The mean score of the understanding significantly increased from 78.24 at pre-education to88.04 
at post-education in the intervention group while there was no significant alternation in the mean score of 
control group comparing pre- and post-education (85.38 vs. ,respectively). The mean score of acceptance also 
significantly increased in the intervention group comparingbefore (37.66) with after (37.66) education. In 
the control group, the mean acceptance scores were 35.02 and 34.98before and aftereducation, respectively.

Conclusion: Education can improve the level of understanding and acceptance of evidence-based 
performance by nurses; therefore, it is recommended to includecontinuous educational programs in hospitals 
and encourage all nurses to attend these courses.

Keywords: Evidence-based Care, Nurses, Education, Hospital, Understanding, Performance-based 
acceptance 

Introduction

Nurses are the largest group of health care providers 

and play key roles in continuously promoting and 
maintaining patients’ health (1). As using evidence is 
a prerequisite for day-to-day decision-making, nurses 
are expected to combine their technical skills and 
professional knowledge based on scientific evidence to 
identify patients’ problems, and design, implement, and 
evaluate health care programs to address these problems 
(2).

Evidence-based care can minimize error rate 
and ensure making the best possible decision based 
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on the available evidence (3). Evidence-based care 
which is a problem-solving approach inproviding 
health careintegrates the best of research findingswith 
experiences on patients’ care and clinical expertise, 
as well as patients’interests to ensure more effective 
decision-making, avoiding repetitive cares, facilitating 
health care, and empowering health care providers (4).

Nurses require using a set of research evidence to make 
appropriate clinical decisions based on existing research 
evidence, clinical practice, and patient performance (5).

Therefore, it is possible to use educational models 
of evidence-based performancedesigned for greater 
acceptance. The Rogers’ Innovation Dissemination 
Model is one of the models used to explain how to accept 
new topics. In nursing, the Rogers’ model has been 
used as a conceptual framework to explain the process 
of applying research results in nursing (6-8). The model 
seeks to answer the question of how and under what 
conditions ideas (e.g. evidence-based performance) are 
accepted (9).

Rogers believes that the innovation dissemination 
model has all the necessary steps to accept a new 
event. He states that innovation is an idea, function, or 
object that is perceived as a new thing by individuals 
or admission units and gradually disseminates through 
communication channels among the members of a social 
system (10).

The evidence-based care approach is a relatively 
new concept in nursing care in Iran, which has 
been specifically emphasized on in the Education 
Transformation Package of the Ministry of Health.
Nevertheless,educating this concept has received less 
attention. Therefore, this study aimed to assess the 
effects of educating a care-giving approach based on 
the Rogers’ innovation dissemination model on nurses’ 
understanding and acceptance of evidence-based 
performance.

Materials and Methods

The present experimental study was conducted  
to 2019 determine the effects of training on the 
understanding and accepting of evidence-based 
performance by nurses working in the Imam Reza  
educational and medical center of Kermanshah 
(a.s.). Available sampling was used in this study. The 

researcherreferredto the Human Resources Department 
ofthe hospital and looked into a list of nursing personnel 
of internal (1 and 2),infectiousand psychiatricwards.At 
last, 100 nurses willing to participate were selected and 
randomized into two groups of 50 subjects. 

The data collection tools in this study included 3 
questionnaires:

1. The standard comprehension questionnaire 
(Moore and Benbast, 1991) including25 items 
which have been graded on a five-point Likert scale 
(completely disagree to completely agree) and scored 
between 1 and 5. A score between 25 and 41 indicated 
a low level of understanding onthe features of evidence-
based performance. A score between 41 and 83 showed 
anintermediate level of understanding, and finally, a 
score > 83 reflected a high level of understanding on 
evidence-based performance characteristics. 

2. The standard evidence-based performance 
acceptance questionnaire (Robin and Parish, 2010). 
This tool has 10 items scored on a five-point Likert 
scale (completely disagree to completely agree). 
Scores between10-16, 16-33, and >33 indicated 
low, intermediate, and high levels of evidence-based 
performance acceptance, respectively. 

3. The Demographicinformation questionnaire 
which included queriesaboutthe participants’ age, 
gender, work experience, monthly income, education, 
hospital ward, employment status, and acquaintance 
with or a history of using evidence-based performance.

In this study, the intervention group received3 
one-houreducational sessions on evidence-based care 
according to the Rogers’ Innovation Dissemination 
Model. The control group did not receive any training 
program on this issue; however, they were assured 
that the research resultsand the training booklet and 
relevant files would have been provided to them at the 
end of the study. One week before the training, the 
questionnaires were completed by the participants of 
the two groups. Thisdatawas recorded as the pre-test in 
order to be compared with the levels of understanding 
and acceptance after the intervention.

In order to implement the educational intervention, 
the necessary coordination was made with nursing 
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managers and the officials of the in-service training units 
of hospital wards. The importance of the research was 
explained to the participants. The educational content 
included a 25-page booklet (the initial booklet was 80 
pages, but according to nursing professors’ suggestions, 
it was recapitulated into 25 pages) organized in three 
chaptersincluding topics on evidence-based care, 
Rogers’ innovation dissemination model, and research 
databases and how to use them. 

To more effectively present the educational 
content, the training program was performed using 
several methods:A) lectures and group discussions, b) 
messaging via social networks such as Telegram and 
WhatsApp, and c) educational booklets delivered to 
the nurses of the intervention group at the end of each 
session. In this study, the researcher himself lectured the 
content during 6 weeks (one 90 to 120-minute session 
per week). Three of the sessions were performed inthe 
amphitheater of Imam Reza Hospital, and three others 
were held in the educational classes of internal and 
infectious wards. At the end of each session, a training 
booklet on the presented topics was provided to the 
participates. Also, to facilitate the participants’ access 
to the training contents, they were shared on channelsin 
social media networks (Telegram and WhatsApp). The 
timetable of the training sessions was scheduled so that 
the participants would not be on dutythe night before. 
Two weeks after the completion of the training course, 
the nurses’ levels of understanding and acceptance 
of evidence-based care according to the Rodgers’ 
innovation dissemination model were determined by 
filling the questionnaires in both groups. The results 
were then compared betweenthe groups and with pre-
test data. Descriptive statistics were used to present the 
findings.

Ethical Considerations: Before the study, the 
objectives of the research were explained to the nurses, 
and informed consents were acquired from them.
They were assured about the confidentiality of the 
information, and the fact that they would have been only 
used forthe research purposes. The participants were 
free to withdraw at any moment during the study.

Results

In this study, most of the participantsbelonged to 
the25-30and >40 years age groups and had bachelor’s 

degrees. Most of themalso had less than 5 years or 
more than 10 years of work experience. Most of the 
participants were either officially hired or employed 
on contracts with an average monthly income between 
3 and 3.9 million Tomeans. There was no significant 
difference comparing pre- and post-intervention 
comprehension scores in the control group (t = 1.938., 
P value = 0.167). In the intervention group, there was 
a significant difference between the comprehension 
scoresbefore and after the training (t = 10.279, P value = 
0.002, Table 1).

There was no significant difference in the acceptance 
scoresin the control group before and after the training 
(t = 5.683., P value = 0.19). In the intervention group; 
however, there was a significant difference comparing 
the acceptance scoresbefore and after training (t = 
15.914, P value = 0.002, Table 2).

Discussion

The aim of this study was to evaluate the effects 
oftraining of evidence-based careaccording tothe 
Rogers’ Innovation Dissemination Model on boosting 
the understanding and acceptance of whichwas consistent 
with the results of the present study. Rodgers believes 
that people’s perceptions onthe features of innovation 
directlyinfluence their acceptance. If people do not define 
innovation for themselves and do not relate it to their 
situation, they will not be able to pass through this stage. 
Anderson and Comrie argued that using the Rodgers’ 
model can change perceptions on innovationand lead to 
successful modifications in performance (11). 

Rodgers emphasized in his model on disseminating 
innovationsand improving their acceptance by boosting 
knowledge about them. Until people in a social system 
do not acquire adequate knowledge about newly 
suggested innovations, they cannot accept them. Rodgers 
also emphasizedon the understanding ofinnovations’ 
characteristics to improvetheiracceptance and believed 
that people needed to understand these characteristics 
so that they can accept the innovation. The efforts of 
innovators should be focused on better introducing 
the innovation to boost people’sunderstandingon its 
characteristics including relative benefits, comparability, 
ease of learning, observability of outcomes, and 
applicability (12). The results of the present study showed 
that the level of nurses’ using of the Rodgers’ care model 
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waslow-moderate. Accordingly, Varei et al. evaluating 
an evidence-based care based on Aiovamodel revealed a 
poor-intermediate knowledge in nurses (13). Some studies 
have shown that the evidence-based care approach is 
perceived by many nurses as a new approach that they 
had never been educatedabout it. Other studies have 
shown that most nurses have not been trained regarding 
evidence-based performance, and 86.7% of them 
stated that they would need training to learn aboutthe 
principles of evidence-based performance approach (14). 
It is a certainty that interests in learning and improving 
evidence-based performance skills rootin positive 
attitudes toward this approach and can be developed 
during daily activities (15). The results of a study by Varei 
et al. showed that less than half of nurses had a positive 
attitude toward this approach, after training; however, 
more than 80% of themstated a positive attitude (16). In 
this regard, the results of a study on Taiwanese nurses 
showed their positive attitudes regarding the application 
of research resultsin clinical practice (17).

Kurniawan and Petpichetchian argued that in 
clinical settings, it is not applicable to only rely on 
clinical experiences, pathophysiological logics, and 
process-based opinions. Physicians and nurses should 
learn to also use critical thinking skills and evidence-
based methods for clinical decision-making and 
increasing quality and cost-effectiveness ofhealthcares 
(18). Improving the quality of health care requires 
providing services based on scientific evidences, as 
well as employing new innovations,and preventive and 
effective caring approaches (19).

Similar findings were obtained in the study of 
Scott et al. who described that the understanding of 

innovation’s features could explain 47% of acceptance 
variance. They argued that more and clear information 
should be provided about the benefits and supporting 
research evidencesof innovations (20). Therefore, it is 
necessary to pay more attention to the characteristics 
of evidence-based performance, as a “new” subject in 
nursing education, to boostits acceptance. Matteo and 
Arjimondescribed that about 10 to 40 % of patients 
do not receive nursing care based on current scientific 
evidences, and also more than 20 %of patients do 
not receive the care they really need. Therefore, they 
suggested thateducating evidence-based performancecan 
be a strategy to reduce defects in providing effective 
health care’s (21).

Conclusions

Forming evidence-based nursing care committees 
and specialized working groups can be useful to monitor 
and evaluate the implementation and assessment of this 
approach. From limitations of this study were the lack of 
a control group and a relatively low sample size. So, it is 
recommended to conduct similar two-group studies on 
larger sample sizes toestablish a strategy to promote the 
evidence-based nursing.
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Table 1. Comparison of the understanding score between the intervention and control groups before and 
aftertraining

Study groups Mean SD N T P

Intervention/ before 
training 78.24 10.9 50

10.279
0.002

Intervention/after training 88.04 7.31 50

Control/the initiation of 
study 85.38 11.35 50

1.938
0.167

Control/ the end of study 85.38 11.35 50



Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4      2921

Table 2: Comparison of the acceptance score in the intervention and control groups before and after 
training 

Study groups Mean SD N T P

Intervention/ before training 30.66 5.34 50
15.914 0.001

Intervention/after training 37.66 5.56 50

Control/the initiation of study 35.2 6.01 50
5.683

0.19
Control/ the end of study 34.98 5.67 50
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Abstract 
The purpose of this study is to explain the effect of a low-carbohydrate-high-protein (LCHP) diet on 
reducing TNF-α levels. The study was carried out with true experimental post-test only control design, using 
3-month-old females rats (Rattus norvegicus) with a bodyweight of 200-300 g, which were divided into 
three groups: Negative control (K-) (rats without treatment were fed with broiler standard feed), Positive 
control (K+) (PCOS-IR model rats were fed broiler standard feed), and Treatment (P) (PCOS-IR model 
mice were fed with LCHP diet). Serum taken from the rats’ heart on day 49 was examined for TNF-α levels 
using Bioassay Germany ELISA kit. Statistical analysis was carried out using ANOVA and Post Hoc tests. 
ANOVA analysis of TNF-α resulted in a p value of 0.0017, indicating significant difference of TNF-α levels 
when LCHP diet was applied, followed by Post Hoc test found that the TNF-α level of the treatment group 
(p = 0.006) is lower than the positive control group (p = 0.038). One of the roles of a low-carbohydrate diet 
in the pathogenesis of PCOS-IR is to provide an inflammatory repair effect by increasing insulin sensitivity, 
improving insulin levels, and stimulating an increase in steroidogenesis synthesis. Increased breakdown of 
fatty acids is inhibited, so that it does not cause a build-up of fatty acids and does not induce an increase 
in proinflammatory cytokines against gonadotropins, increasing FSH secretion and effecting follicular 
development. 

Keywords: low-carbohydrate-high-protein diet (LCHP), polycystic ovary syndrome, and TNF-α levels 

Introduction

Infertility is a problem, especially in couples who 
are in their reproductive years and have not yet borne 
and given birth to a child which could become perilous 
if proper treatment is not administered. Many things 
can cause infertility, one of which being PCOS. 5%-
10% incidence of infertility in the world are caused by 
PCOS. PCOS often occurs in women of reproductive 
age, around 4-18% in the world. Lifestyle changes that 
increases the risk of PCOS, high calorie consumption, 
and low physical activity which amplifies the risk of 
obesity[1,2,3].
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Low carbohydrate diets (low glycaemic index) 
are proven to reduce body weight with no increase in 
lipolysis and increase in lipogenesis, thus increasing 
insulin sensitivity through GLUT-4 which will reduce 
insulin levels, increase SHBG in the liver, suppress the 
production of androgens in the ovaries and increase the 
aromatisation of testosterone in theca cells to estrogen 
in ovarian granulosa cells, inciting folliculogenesis. The 
addition of protein intake as a counterweight for other 
nutrients in a diet, where increasing the amount of protein 
intake can stimulate insulin secretion, benefits anabolism 
which causes satiety, stimulates glucagon secretion from 
α cells in the pancreas, and stimulates gluconeogenesis. 
Protein uptake through protein breakdown called 
proteolysis, will suppress lipolysis activity and increase 
insulin sensitivity through improvements in inhibiting 

DOI Number: 10.37506/ijfmt.v14i4.12034



2924      Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4

the cytokine TNF-α[4,5,6,7,8].

We suspected that a LCHP diet can improve TNF-α 
levels by reducing proinflammatory cytokines TNF-α 
which will inhibit the inflammatory pathway that will 
increase insulin sensitivity, suppress insulin secretion, 
and suppress ovarian androgen production which will 
affect the growth and development of follicles in the 
ovary[9]. This study was conducted to determine whether 
LCHP diet can reduce TNF-α levels in PCOS-IR rats. 
The purpose of this study is to observe and compare the 
effects of two types diet, namely LCHP and without a diet, 
on TNF-α levels which certainly changes inflammatory 
factors that have an effect on reproductive hormones in 
PCOS which until now remains unexplainable. 

Materials and Methods

Research Design

This study is a true experimental laboratory study 
with a post-test only control group design, consisting of 
two control groups and one treatment group. The ethical 
eligibility test for this study was carried out by the ethics 
committee at Faculty of Veterinary Medicine, Universitas 
Airlangga with certificate number 2.KE.062.04.2019

Experiment Unit

This study used healthy 2-3 months old female rats 
(Rattus norvegicus) with a bodyweight of 100-200 grams 
prepared by the Embryology laboratory of the Faculty 
of Veterinary Medicine, Universitas Airlangga, which 
was chosen as a model of PCOS-IR. Female rats were 
acclimated for 2 weeks to adapt and fed broiler standard 
feed. Rats were divided into 3 (three) groups, namely the 
negative control group (K-), the positive control group 
(K+) and the treatment group (P), each group consisted 
of 6 rats. The K-group did not receive treatment 
(normal) injected with placebo intramuscularly for 28 
days and given broiler standard feed. The K+ rat group 
were induced by testosterone propionate (TP) as much 
as 0.1 ml intramuscularly for 28 days to act as a PCOS-
IR model, and were given broiler standard feed. The P 
group of PCOS-IR models and given the LCHP diet. The 
LCHP diet is given for 20 days on an ad libitum basis.

Materials and Instruments

The materials used in this this research includes 

mice, broiler standard feed, testosterone propionate 
ampoules, aquadest, low-carbohydrate-high-protein 
pellet (LCHP) (consisting of 40% low glycaemic 
index carbohydrate from corn starch as a substitute for 
carbohydrate, 30% protein from egg whites, and cow 
oil as a substitute for fat containing omega-3). The 
instruments used includes experimental animal cages 
(plastic tubs), sipper water bottles, digital scales, cloths, 
blenders, flour sieves, microscopes, insulin spuits, 3 ml 
spuit, 10 ml measuring cups, object glass, label, rotary 
evaporators, spectrophotometer, 500 ml beaker glass, 
and bioassay Germany brand TNF-α ELISA Kit no. 
E0177Mo. 

Table 1. LCHP feed composition (RKTP).

Nutrient Ingredient %

Carbohydrate Corn starch 40%

Protein Egg whites 30%

Fat Fish oil 30%

PCOS-IR Inducement

Determination of the PCOS-IR rats model was done 
by means of a vaginal swab by wetting the cotton soaked 
and then inserted into the vagina and gently rotated, then 
smeared on the glass object. It is then fixated with 70% 
alcohol for 5 minutes. Furthermore, the object glass is 
dripped with Giemsa colouring, left for 2-3 minutes, 
and then washed with water and dried. Afterwards, it is 
examined under a microscope to determine the stages of 
the estrus cycle, namely proestrus, estrus, metestrus and 
diestrus. Vaginal swab was done to determine what cycle 
is taking place before testosterone administration. If the 
experimental animal is not in the metestrus or diestrus 
phase (showing anovulation) then the experimental 
animal is excluded. Testosterone (Wonder brand, PT. 
Wonderindo Pharmatama, Jakarta, Indonesia) is a 
hormone that is used to induce PCOS-IR models in this 
study. This hormone can be given intramuscularly or 
subcutaneously on the left thigh at a dose of 1 mg/100 
gr BW. The volume that was injected into each rat was 
0.1 cc/100 gr BW, given once daily for 28 days until 
the PCOS-IR model was obtained. In Belooseky et al. 
(2004), research on rats injected with testosterone 0.1 
mg per day for 14 days showed an ovarian appearance 
of large follicular cysts with thickening of the stroma 
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and accumulation of preantral follicles coated on day 
14. On day 16, the increasing number of preantral and 
antral follicles diminished as do preovulation follicles 
and corpus luteum number. Continued injection of 
testosterone until day 21 causes a 50% lower insulin 
ratio and subsequently decreases drastically describing 
the state of insulin resistance[10].

Data Analysis 

Data were analysed statistically using SPSS. Analysis 
of normality was done with Kolmogorov-Smirnov. If the 
value of p >0.05, the analysis was continued by ANOVA 
to determine the statistical difference between groups, 

and post hoc comparison testing to see more clearly the 
differences between each group. 

Results and Discussion

Data normality analysis is performed to determine 
whether the research data obtained follows or approaches 
the normal distribution, i.e. distribution of data in the 
shape of a bell (bell shape). Data was tested for normality 
using Kolmogorov Smirnov in the control group and the 
treatment group (Table 1). The table above shows that 
the data are normally distributed (p >0.05) which were 
then followed by the ANOVA test. 

Tabel 1. Kolmogorov smirnov normality analysis.

Variable Sample Mean Minimum Maximum p

TNF-α levels 18 45.65 36.85 54.13 0.064*

p= significance, * normally distributed p >0.05 

TNF-α levels analysis

Data on TNF-α levels taken at the end of the treatment is presented in table 5.4. The TNF-α level was tested 
for normality in all groups and it resulted in a significance value of 0.064 which indicated the data to be normally 
distributed, followed by the ANOVA analysis there were significant differences (p= 0.017). 

Table 2. ANOVA analysis of TNF-α levels.

Variable Group Mean SD
95% Confidence level

p
Lower limit Upper limit

TNF-α levels

K- 50.43 3.09 47.18 53.67

0.017K+ 44.48 5.53 38.67 50.28

P 42.06 4.63 37.19 46.92

p= significance, SD= Standard deviation 

Based on the table above, the average TNF-α levels at the end of the 8th week of treatment in the control 
group had the highest value compared to the treatment group and showed significant differences between groups 
(p = 0.017). The process of ovulation, fertilization and implantation of the embryo is influenced by TNF-α, as an 
important factor in the pathogenesis of PCOS. Higher androgen level increases TNF-α release from mononuclear 
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cells (MNC)[11]. This study endeavoured to determine the 
effect of the LCHP diet on TNF-α levels in biochemical 
parameters with the aim of reducing the production of 
proinflammatory cytokines and the accumulation of free 
fatty acids (FFA) in adipose and muscle tissue so as to 
suppress TNF-α hypersecretion in laboratory animals. 

Post hoc analysis

Significant differences in TNF-α and insulin levels 
were observed between the three groups (p <0.05). The 
analysis was continued by using the post hoc analysis 
of least significant difference (LSD) as a test between 
groups in the TNF-α, insulin and free testosterone levels 
which can be seen in the table below. 

Table 3. Least significant difference (LSD) analysis of TNF-α levels.

Variable Group Sample Mean p

TNF-α levels

1
K+ 5.94* 0.038

P 8.36* 0.006

2
K- -5.94* 0.038

P 2.42 0.370

3
K- -8.36* 0.006

K+ -2.42 0.370

p=significance, *mean difference with p<0,05 

The table above shows the results of post hoc 
analysis of TNF-α levels in the control and treatment 
groups and significant differences were observed. 
The most difference can be seen between the positive 
control group (K +) and the treatment group (P) with a 
significance value of 0.038 and 0.006. Giving LCHP diet 
had an effect on reducing TNF-α levels in the treatment 
group. 

Effect of treatment on tumour necrosis factor-α 
(TNF-α) levels

This study used laboratory animals to facilitate the 
management and supervision of the LCHP diet, given 
the limitations of supervision when done on humans. 
According to Szczuko et al. (2018), increased synthesis 
of TNF-α by visceral adipose tissue in PCOS women 
contributes to the development of glucose intolerance 
and type II diabetes mellitus. TNF-α will inhibit FSH 
synthesis, deactivate follicular growth, and correlate 
with the synthesis of dehydroepiandrosterone (DHEA)
[11].

Retardation of TNF-α proliferation on a low-
carbohydrate diet. This is due to the fact that glucose 
metabolism provides the right amount of ATP, which is 

needed for TNF-α proliferation. Reduction of fat mass 
in foods with low glycaemic index suppresses excessive 
adipocyte accumulation by increasing glycogen, 
lipid, and protein degradation, which are important 
in ovarian hormone-dependent malignancies, which 
often accompanies overweight women due to increased 
estrogen levels (androgen conversion by aromatase) 
in adipose tissue. Estrogen is responsible for the 
production of higher free radicals, which are mutagenic 
agents. In addition, increased TNF-α correlates with 
the occurrence of hyperinsulinaemia, insulin resistance 
and hypertriglyceridemia, which is produced by 
excessive amounts of body fat in patients with diabetes 
mellitus[13,14].

High protein intake can induce glucose tolerance, 
decrease insulin resistance, reduce TNF-α, leptin and 
FFA levels accompanied by a reduction in adiposity, 
decreasing fat mass so that muscles shrink because of the 
formation of fat accumulation in muscles and adipose 
tissue. In addition, there was an absence of oxidative 
stress increase and ROS formation. Therefore, protein 
can provide beneficial effects for the treatment of insulin 
resistance and type 2 diabetes caused by high fructose 
diets[13]. 
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Conclusion

In summary, low-carbohydrate-high protein (LCHP) 
diet significantly reduce TNF-α levels with the p value 
of 0.0017 (p <0.05) which shows there is a significant 
effect. It can be inferred that the LCHP diet suppresses 
the inflammatory pathway which in turn is likely to 
improve the insulin signaling pathway. 
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Abstract 
P38 mitogen-activated protein kinase (p38MAPK) is the activity of the p38MAPK pathway in muscle cells 
causing mitogen-activated disorders that are responsive to stress stimuli, such as cytokines, and involved 
in cell differentiation, and apoptosis. Characteristic of p38MAPK expression contributes to metabolic 
signal on the reduction and excessive production of ovarian androgen found among women with endocrine 
and metabolic disorders. We suspect that p38MAPK expression changes in ovarian granulosa cells. This 
research aims to observe changes in p38MAPK expression among PCOS-RI mice fed by a low-protein, 
high-carbohydrate (RKTP) diet. Testosterone propionate was given to induce the PCOS-IR model, 0.1 
ml injection of for 28 days intramuscularly on 18 mice. Each mouse was examined for vaginal swabs 
and ovarian histology. At the end of treatment, the p38MAPK expression score kept increasing and had a 
significant negative effect with ANOVA test p value = 0.149 (p >0.05). The results of the treatment group 
posttest showed p38MAPK expression, and there was a decrease compared to the control group. These 
occurred because the RKTP diet has not been able to stimulate RE stress through the NFKβ pathway, so 
the NFKβ pathway increased AGEs receptors on granulosa cells that played a role in oocyte maturation as 
a response in the follicular development process on PCOS-IR model. Moreover, in this research RKTP diet 
had not been able to reduce p38MAPK expression in granulosa cells in the ovary. 

Keywords: insulin resistance, p38MAPK expression, polycystic ovary syndrome. 
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Introduction

Polycystic ovary syndrome (PCOS) is a hormonal 
imbalance on the body and most are in the form of 
endocrine disorders characterized by hyperandrogenic, 
ovulation dysfunction and infertility[1]. Changes 
in ovarian morphology are clearly seen in PCOS-
insulin resistance, indicating that hyperinsulinemia 
affects morphology and ovarian function[2]. Further, 
inflammation related to oxidative stress is due to an 
increase in insulin that affects proinflammation in serum 

and ovarian tissue[3]. ROS formation is caused by the 
increase in activation of oxidative stress pathways 
induced by glucose increase[4] and activating (nuclear 
factor-KB) NF-KB and p38 mitogen-activated protein 
kinase (p38MAPK)[5]. We suspect there is a decrease 
in p38MAPK expression in ovarian granulosa cells. 
This research was conducted to determine the effect of 
a low-protein diet (RKTP) that can reduce p38MAPK 
expression in ovarian granulosa cells among SOPK-RI 
model mice.

Many theories state that insulin resistance 
causes hyper insulin and hypertriglyceridemia due to 
accumulation of fat in muscles, an increase in adipose 
mass can cause pathological changes in adipokine 
hormone that regulates insulin sensitivity[6,7,8,9]. On 
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the liver, adiponectin also increases insulin sensitivity, 
reduces the entry of FA, increases FA oxidation, and 
reduces hepatic glucose output. In muscles, adiponectin 
stimulates glucose use and FA oxidation possibly 
through cellular fuel sensors activation, AMP-activated 
protein kinases (AMPK), changes in proinflammatory 
cytokines resulting expression increase. Several potential 
mechanisms for metabolic effects of TNF-α have been 
described, including serine kinases activation such as 
JNK and p38MAPK that increases IRS-1 and IRS-2 
serine phosphorylation, resulting in a poor substrate, in 
which kinase activates insulin receptors and increases 
IRS degradation[10]. 

Materials and Methods

Research Design

This research was a true laboratory experimental 
by posttest only control group design with two control 
groups and one treatment group. Further, an ethical 
eligibility test for this research was done by the ethics 
committee at the Faculty of Veterinary Medicine, 
Universitas Airlangga with a certificate number of 
2.KE.062.04.2019. The research variable was p38MAPK 
expression, given a high-carbohydrate diet with a high 
protein composition of 40% carbohydrate, 30% protein 
and 30% fat in the positive control group and 20 days 
treatment among POCS insulin resistance mice injected 
by testosterone propionate for 28 days.

Experiment Unit

Rattus norvegicus was prepared by the Laboratory 
of Embryology, Faculty of Veterinary Medicine, 
Universitas Airlangga, and chosen as a model of insulin-
resistant PCOS. Acclimated for 2 weeks to adapt and 
give a standard feed. By using healthy female mice, 
they were divided into 3 groups, 6 mice were induced 

with 0.1 ml of testosterone propionate intramuscularly 
for 28 days and mice normal group were injected with 
placebo. The treatment group was given RKTP diet 
food, and the normal group was given standard feed. 
pP38MAPK (mouse) antibodies were purchased from 
the Gamma Science of Santa Cruz sc 166182 brands 
with immunohistochemistry (IHC) examination.

Data Analysis 

Data were statistically analyzed using SPSS. 
Normality analysis used Kolmogorov-Smirnov if the 
p value was >0.05, followed by ANOVA analysis to 
determine differences between groups and post hoc LSD 
was tested to discover clearly the differences among 
each group. 

Results and Discussion

The treatment group’s mean score was lower 
than the control group but the p38MAPK expression 
score was higher in this research. It was possible 
that RKTP diet by giving a low glycemic index was 
able to improve insulin sensitivity through glucose 
uptake GLUT-4, suppressing insulin level secretion. 
In addition, it suppressed proinflammatory cytokines 
production so that ROS formation did not occur through 
oxidative stress signaling pathways. Other pathways 
such as (Nuclear Factor-KB) NFKβ was different from 
activation pathway in an insulin resistance, where 
NFKβ pathway played a role in the secretion of mitogen 
proteins, namely mitogen-activated protein kinase 
(MAPK), especially p38 which affected cells on p38 
mitogen-activated protein kinase (p38MAPK) to keep 
activated on granulosa cells through Advanced glycation 
end products (AGEs) receptors on proinflammatory 
expression causing increased androgen secretion in the 
ovary, which then caused impaired ovarian function and 
abnormal follicular development. 

Table 1. Normality Analysis by Kolmogorov-Smirnov.

Variable Sample Mean Minimum Maximum p

p38MAPK expression 18 2.30 0.80 3.20 0.154*

Description: p = significance, marked by * normal distribution p >0.05 
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Table 2. Anova Analysis of p38MAPK Expression.

Variable Group Mean D

Confidence Interval by 95%

p

Lower limit Upper Limit

p38MAPK expression

K- 2.65 0.39 2.23 3.06

0.149K+ 2.28 0.47 1.78 2.78

P 1,98 0,73 1,21 2.75

Note: p = significance, SD = standard deviation. 

According to Huynh et al.[11], in addition to inflammation in SOPK with RI, the increase in cytokine activity 
and tumor necrosis factor-α (TNF-α), interleukin-6 (IL-6), and IL-18 inflammation were also found. The increased 
ROS formation might also be caused by the increase in activation of oxidative stress signaling pathways induced by 
increased glucose and free fatty acids (FFA)[6,8] which could activate NF-KB and protein kinase C (PKC) activities 
and p38 MAPK[5]. Moreover, inflammation related to oxidative stress was occurred due to an increase in serum 
levels of advanced glycation end products (AGEs) and the increased expression of proinflammatory receptor of 
AGEs (RAGEs) in serum or ovarian tissue[3]. 

Table 3. Post Hoc Analysis of LSD p38MAPK Expression.

Variable Group Sample Mean p

p38MAPK expression

K-
2 0.36 0.271

3 0.66 0.055

K+
1 -0.36 0.271

3 0.30 0.365

P
1 -0.66 0.055

2 -0.30 0.365

Note: p = significance, marked by *mean difference by p <0.05 

The table above indicated post hoc analysis of 
p38MAPK expression comparison in the control and 
treatment groups without significant difference by 
p value >0.05. The provision of a low carbohydrate 
diet high in protein had no effect on the p38MAPK 
expression in the treatment group. Lower p38MAPK 
expression in the treatment group compared to control 

group was relevant with the research of Linghui et 
al.[12] stating that insulin resistance state increased 
proinflammatory cytokines and (endoplasmic reticulum 
stress) ER stress through activation of c-Jun N-terminal 
kinase (JNK) and I kappa B kinase (IKKβ) resulting in 
IRS phosphorylation of serine, inhibiting normal insulin 
signaling. IKKβ activation also caused phosphorylation 
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of IκB protein, an inhibitor of kappa β (NFκβ) nuclear 
factor transcription factors. Protein kinase signaling 
played an important role in growth and development 
through mitogen-activated insulin receptor pathways 
in ovarian granulosa cells[13]. The research indicated 
changes in glucose and insulin, given the importance of 
insulin and hyper insulin receptors for compensation in 
androgen induction. 

p38MAPK expression in this research was the lowest 
in the treatment group, although p38MAPK expression in 
ovarian granulosa cells kept increasing. During mitogen 
secretion in granulosa cells functional interference 
occurred affecting p38MAPK expression, which could 
be possibly related to ER Stress. Consequently, it caused 
interference with the insulin receptor signal and its 
secretion which affected inadequate mitogen signal in 
granulosa cells. ER stress state increased the misfolded 
protein amount affecting ER’s ability to fold and secrete 
newly synthesized proteins that were causing ER stress. 
ER stress-activated unfolded protein response (UPR) 
pathway and caused apoptosis through the inflammatory 
pathway of JNK and NFκβ[13]. 

Conclusion

In summary, low carbohydrate-high protein 
(RKTP) diet provision added by testosterone propionate 
injection has a significant negative effect on p38MAPK 
expression. 
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Abstract 
Recently, female workers have to work in almost all sectors. In carrying out their work, female workers faced 
various risks that have the potential to damage their health. Female workers also have a burden of doing 
domestic work and responsible for the quality of children as the next generation and experience the biological 
cycle, such as menstruation, pregnancy, childbirth, and breastfeeding. Based on that, the government has 
made an effort to improve the health of female workers known as Healthy and Productive Female Workers 
Movement (GP2SP). The aims of this study is the influence of the GP2SP through flipcharts on work health 
behavior on female workers. This research was an experimental study through Quasi Experiment with a 
time series research design and used flipcharts as a media. The sampling technique used was proportionate 
stratified random sampling. This study involved female workers who met the inclusion criteria. The results 
showed that there was an influence of the Healthy and Productive Female Workers Movement program 
through flipcharts to the work health behavior of female workers. It is expected that the company and the 
workers have a commitment and participate GP2SP activities, so they can improve their health status and 
productivity

Keywords: work health behavior, knowledge, attitude, action, Healthy and Productive Female Workers 
Movement 
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Introduction

Recently, female workers have to work in almost 
all sectors. In carrying out their work, female workers 
faced various risks that have the potential to damage 
their health. Female workers also have a burden of doing 
domestic work and responsible for the quality of children 
as the next generation. Other than that, they experience 
menstruation, pregnancy, childbirth, and breastfeeding. 
These conditions require maintenance and protection of 
good health. 

Based on research conducted in US, more than 58% 
of US women in the workforce have more cases related 
to Carpal Tunnel Syndrome, Tendonitis, respiratory 
diseases, infectious diseases, anxiety, and work stress 
associated with heart disease. According to the result 
of research in several industries in Tangerang, Jakarta, 
and Depok, it showed that anemia in female workers 
showed as 24-42%. Iron deficiency anemia also causes 
workers to become easily sick and have accidents, so the 
absenteeism increases, and the possibility of pregnancy 
can give a risk during childbirth and causes Low Birth 
Weight1. Another problem is the education level of 
female workers which is still low.

Based on that, the government has made an effort to 
improve the health of female workers known as Healthy 
and Productive Female Workers Movement. In 2017, 4 
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of Minister in Indonesia the Minister of Health of the 
Republic of Indonesia, the Minister of Home Affairs of 
the Republic of Indonesia, the Minister of Manpower of 
the Republic of Indonesia, and the Minister of Women’s 
Empowerment and Child Protection of the Republic of 
Indonesia have a joint agreement about Healthy and 
Productive Female Workers Movement (GP2SP)2.

Based on the data compiled in the form of a coaching 
report by the South Sulawesi Provincial Health Office 
in 2019, PT. Bomar was dominated by female workers 
and was the target of GP2SP program in 2020. This 
governmental program included reproductive health 
service program for pregnant female workers, early 
detection of non-communicable diseases for female 
workers, increased breastfeeding during working time 
at work, the fulfillment of nutrition for pregnant and 
breastfeeding female workers, and control of the work 
environment. These programs also increased the work 
productivity.

In providing health education to behavioral change, 
methods and media are needed according to the abilities 
of health counselor and recipients. In this study, the 
researcher used a flipcharts. Flipcharts is one of the 
media that concise and has a comprehensive material 
component, so that it is easily understood by the 

respondents. Based on this, the researchers took the topics 
related to the influence of the Healthy and Productive 
Female Workers Movement through flipcharts on work 
health behavior on female workers. 

Material and Method

This research was an experimental study through 
Quasi Experiment with a time series research design. 
The first step of this research was Pre-test. Next is 
providing interventions in the form of health promotion 
about GP2SP through a reciprocal sheet that was carried 
out in collaboration with the South Sulawesi Provincial 
Health Office. This intervention lasted for one day and 
had been previously discussed with the management 
to determine the time of research that was on Sunday, 
outside the working hours. The next step was Post-test to 
the respondent. After giving the first post-test, periodic 
measurements were carried out for every one week for 3 
weeks and this periodic measurement was carried out on 
Friday after working hours. 

This study involved female workers at PT. Bomar. 
The sampling technique used was proportionate 
stratified random sampling. Based on the calculation of 
the minimum sample and those who met the inclusion 
criteria including female workers were married, worked 
for ≥2 years, and willing to participate in this study, 42 
respondents were chosen. 

This is the method scheme: 
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Results

The Influence of Healthy and Productive Female Workers Movement on Health Behavior of Female 
Workers before and After Intervention that Repeatedly Assessed 

1. Knowledge

Table 1: The Influence of Healthy Productive Women Workers Movement on The Health Behavior 
Knowlegde of Women Workers

Variable

Decriptive Mauchyl’s test of 
Sphericity

Test Of Within Subjects 
Effect Multivariat Test

Mean Mauchy’s 
W

P 
Value

Greenhouse 
Geisser (F)

P 
Value 

Wilks Lambda 
(Partial Eta 

Square)

Knowledge
O1
O2
O3
O4
O5

12.67

 
0.074

 
0.000

 
106.026

 
0.000

 
0.858

14.12

14.33

15.98
16.40

Table 2 shows that the general average score after the intervention (post-test= O2,O3,O4,O5) increased compared 
to before the intervention (pre-test). So, it could be considered that there was an influence of GP2SP on respondents’ 
knowledge. The Wilks Lambda value indicated that the program had an effectiveness of 85.8% of workers’ knowledge. 

2. Attitude 

Table 2: The Influence of Healthy Productive Women Workers Movement on Health Behavior Attitude of 
Women Workers

Variable

Descriptive Mauchly’s test of 
Sphericity Test of Within Subjects Effect Multivariat Test

Mean Mauchly’s W
P 

Value
Greenhouse 
Geisser (F) P Value Wilks Lambda 

(Partial Eta Square)

Attitude
O1
O2
O3
O4
O5

19.26

 
0.424

 
0.000

 
544.329

 
0.000

 
0.995

26.02
30.64
34.31

35.66
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Table 3 shows that on the average, the attitude score 
increased after the intervention (post-test= O2,O3,O4,O5) 
compared to before the intervention (pre-test). So, 
it could be considered that there was an influence of 

GP2SP on respondents’ attitude. The Wilks Lambda 
value indicated that the program had an effectiveness of 
99.5% of the workers’ attitudes.

3. Action

Table 3: The Influence of Healthy Productive Women Workers Movement on The Health Behavior Attitude 
of Women Workers

Variable

Descriptive Mauchly’s test of 
Sphericity

Test Of Within Subjects 
Effect Multivariat Test

Mean Mauchy’s W
P 

Value
Greenhouse 
Geisser (F)

P 
Value 

Wilks Lambda 
(Partial Eta Square)

Action
O1
O2
O3
O4
O5

21.81
 

0.206
 

0.000
 

393.046
 

0.000
 

0.949

26.64
30.76
34.26
37.55

Table 3 shows that the score after the intervention (post-test= O2,O3,O4,O5) increased compared to before the 
intervention (pre-test). So, it could be considered that there was an influence of GP2SP on respondents’ action. The 
Wilks Lambda value indicated that the program had an effectiveness of 94.4% of the workers’ action. 

Discussion

The intervention provided were GP2SP program 
which consisted of reproductive health services and 
early detection of non-communicable diseases for 
women workers. Based on the results of measurement 
of the times series, there was changes before-after 
test. Thus, researchers assumed what is needed by the 
characteristics of the research object. Changes in subject 
scores from pre-test to post-test were vary greatly in 
quasi-experimental3

Risk management training intervention significantly 
affected the nurses’ knowledge and attitudes4. In 
addition, a study showed that there was an increase in 
knowledge and skills in hospital staff after interventions 
of socialization and fire prevention simulations5. This 
research is also in accordance with a study conducted 
by Elnaour et al who stated that there is an increase 
in knowledge and practice in nurses and sanitation 
staff after being given an intervention6. Navidian et al 
also suggested that safety program interventions has a 
positive effect in increasing knowledge.7

Researchers assumed that the change in the value of 
knowledge scores after the intervention in this study was 
influenced by the media (flipcharts) because this media 
facilitated the work to explain and give information with 
pictures step by step. A set of flipcharts is a complete 
lesson or information. The advantages of flipcharts are 
clear images, interesting, and easy to understand. 

This study is in line with Michael et al that by using 
media such as videos, flipcharts, and pamphlets, it can 
increase workers’ knowledge and reduce work accident 
rates and occupational diseases after intervention8. The 
same thing is also in line with research conducted by 
Holtermann et al that the health promotion could increase 
the knowledge of employees who work at risky places9. 
Furthermore, research conducted by Eric and Naboth 
stated that the use of media can increase knowledge, 
where the knowledge score of female workers was higher 
than that male workers’10. Mayasari et al also showed 
that health promotion carried out through the provision 
of booklets and audio-visuals increased knowledge 
about preventing transmission of disease.11
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Knowledge gained from the provision of information 
was to make the worker know thus indirectly affect her 
future behavior. Providing information that was made 
through the promotion of women’s reproductive health-
related health consists of information before, during 
and after pregnancy and after childbirth. Whereas, 
health promotion was related to the detection of non-
communicable diseases enabling workers to be aware of 
themselves so that they are able to protect themselves 
and do the prevention12

Besides that, this study are consistent with the results 
of research conducted by Suryanto et al that there were 
significant differences in the knowledge and attitudes of 
small and medium enterprises group after a given safety 
behavior intervention13. Nursana et al found that there 
were significant differences in the knowledge, attitudes 
and skills of medical emergency workers before and after 
the intervention14. This is also supported by Darmin’s 
research which stated that there were significant 
differences in workers’ knowledge and actions after 
being given an OSH socialization intervention through 
audiovisual media15. Mayasari et al also stated that there 
were differences in the attitudes of respondents before 
and after receiving health promotion.11

Delivering information through media provides 
a cognitive basis for the formation of attitudes. If the 
messages are suggestive enough, it will provide an 
affective basis in the formation of attitude in responding 
information which needs critical attitude. Therefore, this 
attitude needs to be developed in the promotion of health 
in the workplace so that problem solving strategies, 
especially the dilemma problems faced by women related 
to their reproductive health and the health problems they 
and their families experience, can spur the emergence of 
critical thinking habits. 

Knowledge has an important role in shaping the 
attitudes and behavior of people who determine the 
quality of society16. The formation of attitudes as a basis 
for carrying out a behavior or life activity that is not only 
affected by knowledge and experience, but also other 
factors that can determine the formation of attitudes, 
among others, culture such as habits, traditions and 
support systems from the family and the environment13

The GP2SP can form a positive attitude in 
maintaining women’s health so that it can improve the 

health status of female workers which has a direct effect 
on increasing productivity. So it can be concluded that 
the increase in knowledge gained after participating 
GP2SP will be more meaningful not only by positive 
attitude accepting the results of it, but also supported by 
motivation to behave by applying the knowledge gained 
during the program.

This study is also in accordance with research 
conducted by Mazaheri and Heidernia that promotions 
before and after the intervention are different, where 
promotions can change the safe actions of steel industry 
workers17. Health promotion interventions also change 
and enhance the actions of workers in their work 
environment18. The changes in actions that occur on 
workers who are intervened are supported by the theory 
of S-O-R (Stimulus-Organism-Response), where the 
material objects of psychology and communication 
science are the same, such as humans whose souls 
include components: attitudes, opinions, behaviors, 
affection cognitions and conations. The basic assumption 
of this theory is: mass media has a direct, immediate, 
and direct effect on the communicant. This theory has 
the capacity as a stimulant (S) and produces a strong 
response (R)14. Also, this theory can be understood that 
the audiences have received information through the 
media. Substantially, the information received through 
the media given has a contribution in formulating 
messages to the audience.

The message is a source of strength in stimulating 
workers to carry out the desired action. As a result, the 
audience has indirectly carried out a learning process in 
capturing, understanding, and remembering the received 
message. This kind of condition unwittingly changes the 
audience’s actions. 

Conclusion

Based on the results of the study, it could be 
concluded that there was an influence of the Healthy 
and Productive Female Workers Movement program to 
the knowledge, attitudes, and actions of female workers. 
On the other hand, the results of this study also showed 
that the program had an effectiveness of knowledge of 
85.8%, attitudes of 99.5%, and actions of 94.9%. Even 
so, it is expected that the company has a commitment in 
carrying out the program activities, providing facilities 
and infrastructure for its implementation. For all female 
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workers, they can participate in the program activities in 
undertaking and empowering themselves, families, and 
community workers. 
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Abstract
Background: A key element of forensic genetics is the ability to remove DNA from semen stain. Using 
various laundering conditions to remove semen stain is a routinely faced forensic problem Objective: This 
study was conducted to evaluate the possibility of detection of semen DNA in different types of fabrics 
after being washed. Method: Semen samples were applied to cotton and polyester clothes. After drying, 
the clothes were submitted to washing in water at room temperature, in water at 50°C temperature and 
in detergent at room temperature. DNA extraction was done to estimate the quantity of extracted DNA 
by spectrophotometer. Results: Different DNA quantities still could be detected after washing. There was 
highly statistical significant decrease (P ≤ 0.001) in the amount of extracted DNA in all group samples (after 
washing) compared to control group. Washing by detergent proved to have the most destructive effect on the 
DNA stains on clothes followed by washing by water at 500C while washing by water at room temperature 
showed the highest recovery of DNA in clothes. The amount of the DNA detected in cotton samples before 
washing was higher than the amount detected in polyester samples before washing.
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Introduction

Forensic analysis plays a crucial role in criminal 
investigations, especially those related to sexual assault 
cases1.

Exchanging evidences due to contact between the 
perpetrator, victim and scene is imperative to happen in 
every crime against human as in sexual assaults2. 

Laundering the clothes-containing evidence is 
usually done by criminals to obscure their involvement 
in a crime. However, laundered clothes usually remain 
as a potential source of evidence3 

Laundering additives include anything used for 
laundering purposes such as detergents and bleaches4

The obtained genetic profiles within the semen 
traces from clothing samples might probably act as an 
evidence of sexual assault5

Material and Methods

 This work was conducted in the laboratory 
of Biochemistry department at Kasr Alainy Cairo 
University.

Materials 

·  Fabric supports for semen stains (100% cotton 
and 100% polyester). 

·  Products for cleaning (from the market): 
Detergent ‘’Persil powder’’ (Table 1).

DOI Number:  10.37506/ijfmt.v14i4.12037
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Table (1): Composition and manufacture of detergent.

Type Composition Manufacture

Persil® (Detergent) (biological) Sodium perborate and sodium 
silicate

Henkel (Egypt ltd) Under license of Henkel 
(Germany)

Tap Water

Methods 

1. Sample collection and preparation: 

Ø Cotton and polyester fabrics were sourced from 
a local fabric store. Fabrics were new and unworn and 
had not been submitted for washing previously. Each 
fabric was cut into squares (5 ×5cm for each). 

Ø Semen samples were collected in plastic tubes 
from healthy donors after taken their informed consent, 
the process of semen collection was done in andrology 
department at Kasr Alainy Cairo University.

Ø 3ml of semen was added to each piece of cloth. 
The placement of the semen deposit on the clothing was 
clearly marked with water-insoluble ink to allow it to 
be easily and specifically targeted. The marked area was 
1cm2 

2. Laundering protocol:

 Each of cotton and polyester semen-stained 
pieces of clothes were divided into four groups, every 
group was presented by15 samples, and were treated as 
follows:

1. First group: control samples were not submitted 
for washing.

2. Second group: samples were submitted for 
washing in water at room temperature (25-30°C).

3. Third group: samples were submitted for 
washing in water at 50°C temperature.

4. Fourth group: samples were submitted for 
washing in water and detergent (Detergent= 20 gm in 
500 ml tap water) at room temperature (25-30°C).

 Clothes' samples of second, third and fourth 
groups were laundered by hand washing for a duration of 
10 min. During washing, the fabrics were well agitated 
by hand in order to remove the maximum amount of the 
stain.

 After washing, the clothing items were allowed 
to dry at room temperature for 24 hours and then kept in 
dry paper envelope.

3- DNA extraction: 

 Each Fabric (5 ×5cm) was further cut (1 cm2) 
at marked area and stored in a 1.5 ml test tube for 
extraction, Then cloth was soaked with 100 μl of buffer. 
The substrate was then placed into a spin basket and 
centrifuged for 15 minutes to obtain the sample6,7

4- Quantitation of extracted DNA: 

 After extraction, quantity of extracted DNA 
is estimated by Nanodrop® spectrophotometer. 
Spectrophotometer was used to measure the absorbance 
of isolated DNA at 260 nm, 280nm and 230nm. The 
Nanodrop® instrument can measure using only 0.5 -2 
ng/µl up to 12,000ng/µl.
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Figure (1): Show Nanodrop® spectrophotometer 

Statistical Data Analysis

Data were coded and entered using the statistical package SPSS version 25. Data was summarized using mean 
and standard deviation for quantitative variables. Comparisons between groups were done using one-way analysis of 
variance (ANOVA) with multiple comparisons post hoc test. Comparisons between cotton and polyester were done 
using paired t test8

Findings

Figure (2): A comparison between the DNA quantities in all cotton samples.
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Figure (3): A comparison between the DNA quantities in all polyester samples. 

It was observed that DNA still could be detected in 
both cotton and polyester fabrics after washing in water 
at room temperature, after washing in water at 50°C 
temperature, and after washing in detergent at room 
temperature as shown in Figure(2,3).

There was highly statistical signifi cant decrease (P ≤ 
0.001) in the amount of extracted DNA after washing in 
water at room temperature, in water at 50°C temperature 
and in detergent at room temperature but still could be 
detected compared to control group in both cotton and 
polyester samples as shown in Table(2). 

There was highly statistical signifi cant decrease (P ≤ 
0.001) in the amount of extracted DNA after washing in 

water at 50°C but it is still could be detected compared 
to the amount of the DNA extracted after washing in 
water at room temperature in both cotton and polyester 
samples as shown in Table(2). 

The amount of the DNA extracted from cotton and 
polyester samples after washing in detergent at room 
temperature was very minute compared to the amount 
of the extracted DNA after washing in water at room 
temperature as shown in Table(2). 

Washing in detergent at room temperature proved 
to have more degrading effect on DNA recovery than 
washing in water only at 50°C in both cotton and 
polyester samples as shown in Table(2). 

Table (2): Comparsion between the quantity of the extracted DNA (ng/μl) within all studied groups in cotton 
and polyester fabrics. 

Control Group Washing in water at 
room temperature

Washing in water at 
50°C temperature Washing in detergent  P value 

Mean SD Mean SD Mean SD Mean SD

DNA detected 
in cotton (ng/

μl)
40.31 5.93 21.88a 5.05 13.40ab 2.48 6.47abc 2.74

 
< 0.001

DNA detected 
in polyester 

(ng/μl)
34.29 6.81 20.25a 4.92 14.01ab 3.24 6.53abc 2.74

 
< 0.001

aSignifi cant decrease compared to control group.
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bSignificant decrease compared to washing in water 

at room temperature group.

cSignificant decrease compared to washing in water 
at 50°C temperature group. 

The amount of the DNA detected in cotton samples 
in control group was statistically significantly higher 
than the amount detected in polyester samples in control 

group (before washing), while, there was no statistical 
significant difference in the amount of extracted DNA 
from cotton and polyester fabrics after washing in water 
at room temperature, after washing in water at 50°C 
temperature and after washing in detergent at room 
temperature as shown in Table (3)

Table (3): Comparison between cotton and polyester samples regarding the quantities of the extracted 
DNA within the studied groups.

DNA detected in cotton (ng/μl) DNA detected in polyester (ng/μl)

P value

Mean Standard 
Deviation Mean Standard 

Deviation

Control Group 40.31 5.93 34.29 6.81 0.036

Washing in water at room 
temperature 21.88 5.05 20.25 4.92 0.339

Washing in water at 50ºC 
temperature 13.40 2.48 14.01 3.24 0.576

Washing in Detergent 6.47 2.74 6.53 2.74 0.942

Discussion

 In the present study it was noticed that DNA is 
still could be detected after washing in water at room, at 
50°C temperature and in detergent at room temperature. 
This was in accordance with an earlier study by Spector 
& Von Gemmingen9 who examined the effect of washing 
on the persistence of sperms by laundering white cotton 
undershorts in a washing machine using both cold and 
warm washes with three different detergent types, This 
study was concluded that very small amount of semen 
could be detected after washing. 

Furthermore Noël et al.,10who stated that after 
washing once, most semen stains could be detected with 
Prostatic specific antigen testing and strong fluorescence 
was showed with Alternate light source , after each 
wash the fluorescence intensity decreased, semen 

stains showed weak fluorescence but they could all still 
be detected even after being washed six times .Also 
Schlagetter&Glynn11 noticed that less fluorescence 
with Alternate Light Source was detected in the washed 
items than that in the controls items, so the ability of 
Alternate Light Source to identify washed semen stains 
was decreased but still could be present.

Previous studies12,13,14 observed that enough DNA 
was still could be detected after washing once in majority 
of cases.

In the present study, the DNA still could be detected 
after washing by water only at room temperature, Both 
Joshi et al.,15 and Crowe et al.,16who observed that even 
after water immersion for up to 72 hours , there is strong 
positive results of acid phosphatase (AP). 
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The results of the present work showed significant 
decrease in DNA quantities extracted from samples 
washed in water at 50°C than control samples and 
those washed in water at room temperature. This was 
in accordance with Farmen et al.,17 who found when 
laundering semen stains at 40°C, the amount of DNA 
was double the amount recovered from laundered semen 
stains at 60 °C.

Also Rebecchi et al.18who conducted another 
study on the effect of 21 days of temperature exposure 
and observed that the DNA stability could markedly 
affected by high temperatures up to 50°C so decrease 
its existence.

In addition Al- Kandari et al.,19 who indicated that 
at high temperature semen samples appear to be resistant 
to destruction even after exposure to temperature over 
28 days due to the sperm head’s structure. 

Similary Dissing20who studied the effect of the 
surrounding environment’s temperature on DNA 
stability, observed that after eight months DNA could be 
amplified at 45°C and 100% humidity, but at 55°C and 
100% humidity, it survived for one month only. 

In the present work, biological detergent (Persil) 
proved to have the highest destructive effect, indicated 
by the marked decrease in the amount of extracted 
DNA. This coincided with Houston3 who suggested 
that diluting laundry additives to the recommended 
amount by the manufacturer would be more effective at 
hindering the recovery of DNA than water only. 

The present study was also in agreement with 
Brayley et al.,21 who reported that there is diminished of 
DNA recovery when washed with biological detergent 
compared with non-biological detergent.

 The present study showed that the amount of the 
DNA detected in cotton samples in control group was 
higher than the amount detected in polyester samples in 
control group.

The previous finding coincided with Dahi et al.,22, 
and Thabet et al.,23 who reported highest DNA detection 
from cotton fabric, followed by other fabrics. Also 
Schlagetter & Glynn11 who noticed that polyester fabric 
may not have retained as much of the semen stains 
during the wash cycles and attributed that to the synthetic 

nature of polyester which has more uniformity, when it 
compared to the other fabrics, which were composed of 
natural fibers as cotton.

Also Nolan et al.,24 reported that cotton and 
terry towel showed maximum spermatozoa retention 
compared to the other fabrics.

Moreover, Schlagetter & Glynn11 stated that the 
stain on the wool showed less fluorescence and the 
semen stain on the cotton fluoresced strongly, while 
fluorescence in the denim was very difficult to detect. 
No fluorescence at all was showed on the polyester. 

This is mainly attributed to that natural fibers are 
characterized by having overlapping cuticles which may 
retain the impacted cellular matters25.While synthetic 
fibershave smooth outside which cannot keep cell 
retained26.

Also due to the fabric structure as O–H groups 
of cotton are able of formation of strong hydrogen 
bonds with nucleic acid chains resulting in strong 
intermolecular attractions27

The previous findings did not coincide with Fiedler 
et al.,28 who showed that there was no significant 
difference in the detectable traces of biological stains 
between the different types of fabrics. 

Conclusion

It is concluded that DNA still could be detected 
in cotton and polyester after washing in water at 
room temperature, in water at 50°C temperature and 
in detergent group at room temperature. Washing in 
detergent proved to have the most destructive effect on 
the DNA stains on cloths followed by washing in water 
at 500C while washing in water at room temperature 
showed the highest recovery of DNA in cloth.

The amount of the DNA detected in cotton samples 
before washing was higher than the amount detected in 
polyester samples before washing. So, elimination of 
semen stain from fabrics is more difficult than generally 
believed. 
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Abstract 
Introduction: Cutting edge sharpness of the periodontal sickle scaler instrument will become blunt after 
several times of usage; thus the sharpening will be required to maintain the instrument’s sharpness of the 
instrument. Based on the method used, manual sharpening using a whetstone can be divided into a moving 
instrument technique and moving stone technique. The purpose of this study was to analyze the cutting edge 
index of a sickle scaler instrument after being sharpened with two different techniques using an electron 
microscope / SEM. Materials and Methods: Thirty-two new sickle scaler instruments of type H15 / 33 
(Oshung Inc.) were randomly selected and divided into four groups. The scaler instrument originated from 
the factory was becoming a positive control (Group I); the instrument that has been blunted was becoming a 
negative control (Group II). The other groups were the blunt sickle scaler that sharpened using the moving 
stone technique (Group III) and the moving instrument technique (Group IV). The cutting edge index of 
all instruments was then analyzed using SEM (JSM 6360LA, JEOL Ltd, Tokyo, Japan). The cutting edge 
index data from the photomicrograph was then processed using the Kruskal-Wallis and the Mann-Whitney 
statistical tests. Result: The results showed a significant difference in the sharpness level between the manual 
sharpening groups; this can be seen from the p-value = 0,000 (p-value < 0.05). The average cutting edge 
index value showed the best results in the moving instrument sharpening technique (2.10), followed by the 
moving stone sharpening technique (3.10). Conclusion: A periodic sharpening of sickle scaler instruments 
using a moving instrument technique provides a finer and sharper cutting edge level than the moving stone 
technique. 

Keywords: Manual sharpening, Cutting Edge Index, Sickle scaler instrument.

Introduction

The use of sharp periodontal instruments will 
facilitate the process of removing calculus, increase 
the tactile sensitivity, reduce repetitive movements, a 
smoother root surface, and allow the operators to work 
more precisely and efficiently.1,2 

The cutting edge sharpness of the periodontal 
instrument will become blunt after several times of usage 
thus requires a sharpening to maintain the sharpness and 
the instrument’s original shape. The research conducted 
by Tal et al. showed that after 45 stroke movements, 
95% of the stainless steel periodontal instrument cutting 
edge would deform and blunt.3,4 

The cutting edge of a sickle scaler instrument is a 
line formed from the confluence of the coronal and the 

lateral side of the blade located on the working edge of 
the instrument. The purpose of sharpening the instrument 
is to restore the blunt edge to become smooth and sharp 
again.5,6

Based on the method used, the manual sharpening 
technique with whetstone divided into two different 
techniques. The first technique is the moving stone 
technique and the second technique is the moving 
instrument technique. The moving stone technique is a 
technique in which the instrument is held in a stationary 
position, then the whetstone is moved on the lateral side 
of the instrument’s cutting edge; while in the moving 
instrument technique, the whetstone is held in a stationary 
position, then the lateral side of the instrument’s cutting 
edge is moved horizontally facing the whetstone.5

DOI Number: 10.37506/ijfmt.v14i4.12039
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The purpose of this study was to analyze the 
cutting edge index of a sickle scaler instrument after 
being sharpened with two different techniques using an 
electron microscope / SEM. 

Materials and Methods 

In this study, as much as thirty-two sickle scaler 
instruments of type H15 / 33 (Oshung Inc.) were prepared 
and divided into four groups. Eight instruments were 
randomly chosen to be included in the positive control 
group (Group I), which was a group of scaler instruments 
originated from the factory, without treatment, and the 
cutting edge’s sharpness was observed.

Another twenty-four samples were then blunted 
using the scaling strokes on a cylinder coated with 
aluminum oxide (2400 Micron) for 5 cm in 5 movements. 
The collection process was performed on a digital 
scale with an average pressure of 11 KN. Eight blunt 
instruments were then chosen randomly to be included 
in the negative control group (Group II), which was a 
group of blunt scaler instrument group that will not be 
sharpened.

The remaining sixteen blunt instruments were then 
divided into two treatment groups; eight instruments 
were sharpened using the moving stone technique 
(Group III); eight instruments were sharpened using 
the moving instrument technique (Group IV). All four 
research groups are described in Table 1. 

Table 1. Characteristics of the four samples groups in this studies

Group

Group I Positive control. Originally sharpened from the factory (Oshung Inc.)

Group II A negative control, Blunted instruments

Group III Manually sharpened with moving stone technique

Group IV Manually sharpened with moving instrument technique

The sharpening procedure by the moving stone 
technique (Group III) was performed using a sickle scaler 
instrument held on the left hand with palm and thumb 
grasp. Afterward, the Ceramic and Arkansas whetstones 
were adapted to the lateral side of the instrument by 
forming an angle of 70-80 degrees. Sharpening starts 
from the heel third, continued to the middle third and 
the tip third by moving the whetstone with an average 
pressure of 7 KN towards the vertical direction with an 
8 cm sharpening distance of 10 times and ended with 
moving down direction.5 

Manual sharpening with the moving instrument 
technique in group IV was carried out by placing an 
Arkansas or ceramic whetstone on a Sharpening Horse 
to produce a slope of around 70-80 degrees angle with 
the coronal side of the instrument. Sharpening begins by 
moving the instrument’s lateral side 10 times horizontally 
with a pressure of 11 KN and sharpening distance of 8 

cm along with the fulcrum finger movement starting 
from the heel third continued to the middle third and 
ended in the tip third. 5,6 (Figure 1). 

 
Figure 1. Sharpening horse tool (left image) and 
sickle scaler sharpening with moving instrument 

technique; the stone was fixed on sharperning 
horse tool while sliding the lateral surface of the 

instrument at an angle 70-80o (right image) 

The whole sample was then cut on the working-end 
side to be observed in the area of 1-2 mm from the tip 
of the instrument using an SEM microscope. The results 
of SEM observations in the form of photomicrograph 
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were then evaluated and classified by one independent 
examiner using the Cutting Edge Index as found by 
Acevedo et al.with the following conditions:

Score 1: A precise angle of the coronal and lateral 
faces without wire edges.

Score 2: A slightly irregular cutting angle with or 
without wire edges.

Score 3: A markedly irregular cutting angle with or 
without wire edges.

Score 4: An undefined cutting angle with the 
presence of a bevel or a third surface.7 

Statistic Analysis

All data in this study were presented in the form 
of average values and standard deviation values (SD). 
The Kruskal Wallis analysis was used to test the data 
presented and checked whether there were significant 

differences between the groups sharpened with the 
moving stone technique and the moving instrument 
technique. Significant level was set at the p-value < 
0.05. The Mann Whitney analysis was conducted in 
advance to test the comparison between groups if the 
Kruskal Wallis analysis showed a significant difference. 
Statistical analysis was performed using the IBM SPSS 
Version 2.0. for Windows software. 

Result 

The results of this study indicated a significant 
difference in the sharpness levels between all manual 
sharpening groups; this can be seen from the p-value 
< 0.05. The moving instrument sharpening technique 
group (group IV) showed a better value compared to 
the moving stone sharpening technique group (group 
III). The results of the cutting edge index assessment 
are shown in Table II. Photomicrograph evaluation of 
SEM analysis in each study group showed the following 
results: 

Table 2. Score studied groups according to the “cutting edge index”. The Mean Score of Moving Instrument 
Technique showed a better value* than the Moving Stone Technique group. *lower score is better 

Group Score 1 Score 2 Score 3 Score 4 Average

(I) Control + 4 4 - - 1.5 ± 0.6

(II) Control - - - - 8 4.0 ± 0.0

(III) MST - 1 5 2 3.1 ± 0.6

(IV) MIT 1 5 2 - 2.1 ± 0.6

 

Group I: In the positive control group can be seen that the group of sickle scaler instruments originated from the 
factory was not having a perfect cutting edge wholely. Some samples showed mild defects in the intersection areas 
of the lateral and coronal sides (Figure 2 Left). 

Group II: In the negative control group, the group of instruments that have been blunted showed a clear bevel 
view and a severe defect on the cutting edge area. (Figure Figure 2 Right). 
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Figure 2. A visible view of a mild defect on an instrument originated from the factory showed by arrows 

(Left). A visible bevel view in the group of instruments that have been blunted indicated by arrow (Right) 

*SEM 300X 

Group III: Manual sharpening with the moving 
stone technique provided an irregular cutting edge view 
with a larger defect in the lateral and coronal sides. The 
bevel formation, however, was no longer visible (Figure 

3 Left).

Group IV: Manual sharpening with the moving 
instrument technique provided a smooth cutting edge 
view, as seen from the photomicrograph, accompanied 
by the presence of lightweight, functional wire edges. 
The bevel view was completely clear (Figure 3 Right). 

Figure 3. Group III showed a slightly irregular cutting edge with a mild defect showed by arrows. (Right) 
Group IV showed a smooth cutting edge view accompanied by the presence of lightweight, functional wire 

edges *SEM 300X 

The average value and standard deviation of each 
group in this study were 1.5 ± 0.6, 4.0 ± 0.0, 3.1 ± 0.6, 
2.1 ± 0.6, respectively, for the group I, II, III and IV. The 
Kruskal-Wallis analysis was used to test whether there 
were significant differences between groups sharpened 
with the moving stone technique and the moving 
instrument technique.

The calculation results of the Kruskal-Wallis test 
(Table 3) showed a significant difference in the level of 
sharpness between treatment groups; this can be seen 
from the p-value = 0.001; where this value was below 
0.05. The Mann-Whitney test showed that the least 
significant group difference with the positive control 
group was group IV, which was sharpened using the 
moving instrument technique (p-value > 0.05). 
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Table 3. Mann-Whitney Advanced Test based on the Sharpening Technique showed that the least 
significant group difference with the positive control group was group IV (MIT) (p-value > 0.05). 

Group A B C D

I - 0.013 0.008 0.126

II 0.013 - 0.023 0.004

III 0.008 0.023 - 0.011

IV 0.126 0.004 0.011 -

Notes: A = Positive control; B = Negative control; C = Moving stones 
 technique; D = Moving Instrument Technique 

Discussion 

Effective and efficient periodontal therapy will 
be difficult to achieved using a blunt cutting edge 
instrument. Instruments with sharp cutting edges will 
cut more precisely and quickly compared to blunt 
instruments. The use of blunt instruments will reduce 
the tactile sensitivity of the operator, and increase the 
trauma risk caused by the instrument due to the use of 
excessive energy at the time of instrumentation.5,8,9

The sharpness of the periodontal instrument cutting 
edge will be degraded after some times thus requires 
re-sharpening to maintain the sharpness and original 
instrument shape. The research conducted by Tal et 
al. showed that after 45 stroke movements, 95% of 
stainless steel periodontal instruments would deform so 
that the cutting edge will become blunt. Other studies 
also showed that periodontal instruments would lose the 
metal structure and required sharpening after 15-40 times 
stroke movements used during calculus removal.3,4

The purpose of instrument sharpening is to restore 
the blunt cutting edge to become smooth and sharp 
again. This condition can be obtained by sharpening the 
blade until the junctional area of   the coronal and lateral 
sides then returns to form a straight line, not in a circular 
movement.1,5,6 

The purpose of this study was to determine the 
differences in the sharpness level of the sickle scaler 
instrument cutting edge after sharpened using two 
different manual sharpening methods, namely the 

moving instrument technique and the moving stone 
technique, each using the fine grit Arkansas and ceramic 
stones.

In this study, the first group (I) was served as the 
positive control, which was the group of new sickle 
scaler instruments originated from the factory then had 
cutting edge index analysis which provided an average 
cutting edge index value of 1.5. This value showed that 
not all the new sickle scaler instruments purchased had 
a perfect cut line in the cutting edge. This condition was 
consistent with the study of El Nahass and Madkour 
in 2007 suggested that the sharpening procedure must 
be performed to ensure the sharpness of each new 
instrument’s cutting edge.3 

The second group (II) was served as a negative 
control, which was the group of sickle scaler instruments 
that had cutting edge blunted, and had an average cutting 
edge index score of 4.0. From the photomicrograph, a 
clear bevel view showed that the scaler instrument had 
lost its sharpness. The instrument collection process 
in this study has been standardized with the technique 
described by Moses et al. to ensure equal treatment of 
each instrument.8

The manual sharpening method using the moving 
instrument technique in our study provided an average 
cutting edge index value of 2.10 with the results of sickle 
scaler’s cutting edge sharpness that was better than the 
moving stone technique method, with an average cutting 
edge index value of 3.10. This result was consistent with 
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the research conducted by Acevedo et al. in 2007 and 
Di Fiore et al. in 2015 which stated that sharpening with 
the moving stone technique showing irregular cutting 
edges by the presence of wire edges and formations of 
the bevel or a third surface.6,7

In the moving stone technique, although the operator 
was able to see the sharpening angle formed between 
the whetstone and the lateral side of the instrument, the 
operator will find it difficult to maintain the sharpening 
angle when the stone was being moved up and down 
as a sharpening stroke. Besides, it was very difficult 
for the operator to stabilize the instruments held by the 
non-dominant hand; thus the instrument would appear to 
move slightly when the rock was moving up and down.5

Manual sharpening with the moving instrument 
technique (Group IV) in this study was standardized 
with a power of approximately 110 KN to ensure 
equal treatment of each instrument. Sharpening with 
this technique was resulting in the average level of 
sharpness that closed to the positive control group, 
and the difference between these two groups was not 
statistically significant.

The use of assistive devices, known as sharpening 
horse tool in this technique, was proven to be able to 
facilitate operators in viewing and maintaining the 
angle between the whetstone and the coronal side of the 
instrument. Instruments held by a modified pen grasp on 
this technique provided precise instrument control and 
wide movement range. Hand and instrument stabilization 
can be maximized in the presence of fulcrum or the ring 
finger support during the sharpening movement.5,6 

Conclusion 

Periodontal instruments such as sickle scaler must 
have a re-sharpening after the usage, or when they will 
use in the periodontal instrumentation process. Manual 
sharpening of the sickle scaler instrument using a moving 
instrument technique provided a smoother and sharper 
cutting edge than using a moving stone technique. 
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Abstract
Family Planning Programs in Indonesia is carried out by means of contraception which is an effort to 
prevent pregnancy. These efforts can be temporary, can also be permanent. But until now there has not been 
a 100% ideal method of contraception, because ideally a contraception is seen from the effectiveness, safe, 
cheap, aesthetic, easy to obtain, does not require continuous motivation, and minimal side effects. Acceptors 
using reversible contraception (aged 15-45 years) have a 1.8 chance of contraceptive failure. Within 1 year 
of use, the reversible method fails as much as 1%. Achievement of cases of complications and contraceptive 
failure in fertile age couples in East Java can be seen that cases have increased from early January 2019 
to the end of December 2019 with the achievement of 212 acceptors who experienced cases of failure 
failure and 90 acceptors who experienced complications in the province of Java. East in 2019. The failure 
of contraception can be caused by various things, namely because of the method itself, termination of the 
method by the acceptor, lack of discipline in using it or use errors. According to Lawrence Green, a person’s 
health is influenced by two main factors namely behavioral factors and factors outside behavior. Consists of 
Prediposing Factor in the form of knowledge attitude, Enabling Factor and Reinforcing Factor. 

Keyword: complications, contraceptive failure, couples of childbearing age 

Introduction

Population is a problem faced by the State of 
Indonesia where conditions are very worrying because 
every year the Indonesian population increases 4.5 
million people, this can be seen in 2015 from population 
growth of 1.49% (1). The rate of population growth is 
influenced by 3 main factors namely, birth, death and 
population movement (2). To reduce the population 
growth rate the Indonesian government must implement 
a family planning program (FP) nationally. Family 
planning is one effort to bring happiness and family 
welfare. By arranging births, many parents have the 
opportunity to pay attention and educate their children 
while having enough time to do parental duties and do not 
need to be bothered by the demands of living costs and 
children’s education costs (3). FP Program in Indonesia is 
carried out by means of contraception which is an effort 
to prevent pregnancy. These efforts can be temporary, 
can also be permanent. But until now there has not been 
a 100% ideal method of contraception, because ideally 

a contraception is seen from the effectiveness, safe, 
inexpensive, aesthetic, easy to obtain, does not require 
continuous motivation, and minimal side effects (4).

The government program has tried to succeed in the 
family planning program, it can be seen based on the 
readiness of government services that have provided 3 
types of contraception for free in the form of condoms, 
MOP and MOW. But in 2020, IUD and Implant services 
were not facilitated again by BPJS because there is 
no mobilization fund for the community because the 
IUD and Implant are too expensive and BPJS funds 
are running low. In addition, the use of contraception 
services by family planning participants was shifting, 
many family planning participants tended to choose 
private services (69%) over government services. 
because people’s perceptions think that private services 
are easy to find and cheaper than government services, 
this is because government policies are less supportive 
of contraceptive services (5). 

DOI Number: 10.37506/ijfmt.v14i4.12040
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Based on sources from Central Bureau of Statistics, 
the projection of Indonesia’s population in 2015-2045 
on the island of Java reaches 150.4 million and east 
java were number 2 most populated in java with 39.74 
million people (6). In September 2019 the number of 
fertile age couples in East Java was 7,906,860 people, 
while the number of active family planning participants 
was 5,979,095 people (7).

Implementation of FP programs factors that can 
influence the choice of contraception among other things 
the effectiveness, safety, frequency of use, side effects, 
failure, age of husband’s support information as well as 
the willingness and ability to do contraception regularly 
and correctly (8). In addition, consideration is also based 
on the cost and role of religion and culture regarding 
contraception, another factor is the frequency of sexual 
intercourse (9). The existence of these side effects has 
a role in the choice of contraception, side effects or 
complications is an adverse or unwanted impact or 
influence, which arises as a result of a treatment or 
other intervention in this case the use of long-acting 
contraception devices and short-acting contraception 
various contraceptives both long-acting and short-
acting many side effects from contraceptive use include 
triggering acne, weight gain, irregular menstrual 
patterns, amenorrhea, spotting of blood, contraception, 
contraception, pain during intercourse, vaginal 
discharge, infection, hair loss, nausea, vomiting, nausea 
, changes in libido, headaches and long-term fertility. 
Sometimes it is not surprising that complications arise, 
complications are the events of new or old family 
planning participants who experience health problems 
that lead to pathological conditions as a result of the 
process of action / installation of contraceptive devices 
and drugs used (10).

The number of cases of severe complications and 
failure according to contraception. Complications case 
is one indicator to measure the level of quality of family 
planning services. In September 2019, there were 7 
cases of IUD complications and 2 cases of implant 
complications. So that until September 2019. Cases of 
complications that occurred in East Java were 87 cases, 
with details of 31 cases of IUDs, 3 cases of MOW, 
and 53 cases of implants. And the case of failure is a 
case of ineffectiveness of a contraceptive method used 
by family planning participants, which causes family 
planning participants positively pregnant. The number 
of cases of failure that occurred in September 2019 were 
48 cases of IUD, 26 cases of MOW, 1 case of MOP, 91 
cases of Implant (7).

Acceptors using reversible contraception (aged 15-
45 years) have a 1.8 chance of contraceptive failure. 
Within 1 year of use, the reversible method fails as 
much as 1%. Failure to have a contraceptive can be 
caused by a variety of things namely due to the method 
itself, termination of the method by the acceptor, lack of 
discipline in using it or misuse (11). 

Methods

The method in this study is descriptive qualitative 
from population policy analysis and data collection from 
secondary data and policy problems in the community. 
The destination study Analyzing the determinant factors 
of complications and failure of contraceptives in fertile 
age couples (PUS) residents of East Java in the BKKBN 
Representative of East Java Province 

Result

Cases of Complications and Contraceptive Failure 
in East Java in 2019 
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Figure 1. Trend of Complications and Contraceptive Failure Cases in East Java in 2019
Source : BKKBN 2019

The number of cases of complications and contraceptive failure in East Java in 2019 has fl uctuated. Positive 
trends in cases of complications begin to appear from September to December. However, when viewed based on total 
cases (fi gure 2), the number of cases from 2019 continues to increase (7). 

Figure 2. Trends in Achievement in Complications and Contraception Failure in East Java in 2019 

Source: BKKBN 2019
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Discussion

Complications are health problems experienced 
by family planning participants as a result of using 
contraceptives that need treatment. These complications 
are side effects that can inhibit the use of birth control 
and can only be determined by medical personnel (12).

A failure case is a case of the ineffectiveness of a 
contraceptive method used by birth control participants, 
which causes a positive birth control participant to 
become pregnant (13). The cause of the failure in family 
planning services is the lack of field office planning staff. 
The coverage of family planning services is not evenly 
distributed, the quality of family planning services is 
not optimal, the lack of support from stakeholders, 
IEC has not changed perceptions about the value of 
children. community height towards officers. The range 
of problematic issues is specific to the DTPK / galcitas 
region, quality problems due to multifactors, stakeholder 
knowledge needs to be improved, specific local IEC.

According to Lawrence Green, a person’s health is 
influenced by two main factors namely behavioral factors 
and factors outside behavior. Behavior in pengarihi 
by three main factors namely Predisposing, Enabling, 
and Reinforcing Causes in Educational Diagnosis 
and Evaluation (PRECEDE). Precede is a directive 
in evaluating behavior for educational interventions 
or health promotion (14). Whereas PROCEED (Policy, 
Regulatory, Organizational, Consumption in Educational 
and Environmental Development) is a direction in the 
planning, implementation, and evaluation of education 
or health promotion. Precede can be broken down into 
three factors, namely predisposing factors, enabling 
factors, and driving factors (15).

Predisposing factors are factors that exist in a person 
that is manifested in knowledge, attitudes, beliefs, 
beliefs, values   and others. Enabling factors are factors 
that manifest in the physical environment, whether or 
not available health facilities, such as health centers, 
medicines, contraceptive devices, latrines, and others. 
The reinforcing factor can be realized from the attitudes 
and behavior of health workers who are a reference 
group of health behaviors (16). 

Determination Of Complications And Contraception 
Failure

According to Lawrence Green, a person’s health 
is influenced by two main factors namely behavioral 
factors and factors outside behavior. The results of the 
evaluation of complications and contraceptive failure 
at the end of 2019, there were 5 cases of complications 
and 11 cases of family planning failure, and there were 
also 90 cases of complications and 212 cases of family 
failure that reported and were recorded by the Family 
Planning and Reproductive Health Division of the 
BKKBN Representative of East Java Province. The 
highest complication was in Pasuruan as many as 16 
cases while the highest failure was in Trenggalek district 
as many as 21 cases and 17 cases in Lamongan district. 
Analysis of the causes of complications and failure to 
use contraceptives can be done by evaluating existing 
programs through the Lawrence Green Theory. To 
make it easier to analyze the causes of family planning 
complications and failure through the Lawrence Green 
Theory can be seen from several factors. 

Predisposing Factor

Knowledge 

Factors that cause complications and failure of 
contraceptives in the community are the level of public 
knowledge that does not believe in the importance of 
family planning, community culture and community 
belief in not continuing family planning because they 
have experienced complications or failures in family 
planning, lack of information to the public about the 
place Family planning services and the selection of the 
best contraceptives for acceptors so far the community 
prefers to use birth control pills and injections rather 
than long-term contraception because they see that apart 
from being cheap and also easy to find in villages and 
can be assisted by midwives without thinking about the 
level of failure in the use of these contraceptives (17). 

Attitude

One of the factors of complications and failure is 
the attitude is a determinant of behavior related to the 
perception of a wife in making decisions for family 
planning is still dependent on her husband this can 
affect the failure rate in family planning and can cause 
unwanted pregnancy to occur (18). 

Enabling Factor
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Family Planning Remote Services are certain areas 
that are far from the health services, so acceptors are 
reluctant to do family planning again such as the failure 
of contraception used, some of them prefer to accept 
pregnancy due to birth control failure. However, there 
are still some people who do not accept pregnancy 
due to family planning failure due to lack of economic 
factors and are overwhelmed in caring for large numbers 
of children. So the BKKBN Representative of East Java 
Province provides Social Assistance to remote areas 
providing free family planning services conducted by 
medical personnel who have received training (19). 

Reinforcing Factor

Government policies that do not support family 
planning services in government hospitals are still lacking 
support other than the cost of expensive contraception, 
so people prefer not to do family planning again (20). 
In addition, in 2020 the government (BPJS) does not 
provide money for the mobilization of IUDs & implants 
to the BKKBN Representative of East Java Province so 
that people are not funded by family planning services 
because BPJS does not provide funds. However, the 
BKKBN Representative of East Java Province continues 
to provide services to the Regency / City in East Java 
but only facilitates MOP and MOW contraception so 
that contraceptive failure does not result in an unwanted 
pregnancy (21).

Conclusion 

• Based on the results of this apprenticeship report, 
it can be concluded that the incidence of complications 
and contraceptive failure has increased from the 
beginning of 2019 until the end of 2019, this is because 
the level of public knowledge about the continuity of 
using contraceptives is decreasing while the community 
still believes in the culture and beliefs of the community 
not to continue KB again.

• The community, especially wives, still depends 
on the husband’s decision and also thinks that family 
planning only belongs to women or wives.

• The community, especially residents of East Java, 
are reluctant to spend a large amount of money on family 
planning because they still consider the installation of 
contraceptive expensive.

• Government policy is also still lacking in support 
of this because BPJS services currently do not want to 
pay for the use of contraceptive which causes unwanted 
pregnancy. 

RECOMMENDATION

Suggestions that can be given are as follows:

a. Open training for medical personnel so that they 
can always carry out social assistance activities that 
have been carried out so that poor people can get family 
planning services so there are no more complicated 
cases and failures in East Java.

b. The government, especially BPJS services, should 
provide funds to mobilize the use of contraceptive for 
the underprivileged communities to avoid overcrowding 
and neglected children.

c. Family planning service personnel should carefully 
record the community who experience complications 
and contraceptive failure and re-evaluate so that no cases 
of complications and failure occur again. 
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Abstract
In this study, a novel LC-MS/MS (Liquid Chromatography-Tandem Mass Spectrometry) method was 
designed using a simple extraction procedure that was scientifically developed to capture the most relevant 
stimulants, methamphetamine, MDA (3,4-Methylene dioxy amphetamine), MDMA (3,4-Methylenedioxy-
methamphetamine), and MDEA (Methyl diethanolamine). The LC-MS/MS method was validated using 
US FDA (United States Food and Drug Administration) guidelines, and all validation requirements were 
satisfactory. This protein precipitation method was specifically developed for handling large numbers of 
samples with minimum cost and volume of sample. The developed method was accurate, precise, and 
reproducible for quantification of stimulant from human plasma. This pilot study enrolled 100 drug addicts 
to evaluate stimulant testing from plasma. Our findings found 47 cases with positive methamphetamine. 
This method may be valuable for stimulant blood screening for a large and varied population because of its 
efficiency and economical aspects.

Key words : Stimulant, LC-MS/MS, human plasma, protein precipitation 

Introduction

Stimulant covers many drugs including those 
that increase activity of the body and central nervous 
system, through various mechanism. Stimulant includes 
amphetamine, metamphetamine, caffeine, ephedrine, 
MDA, MDMA, MDPV, mephedrone, cocaine, 
nicotine, phenylpropanolamine, propylhexedrine, and 
pseudoephedrine. Metamphetamine, MDEA, MDA, 
and MDMA were studied in this research. Stimulants 
are used to treat sleep disorders, obesity, asthma, mood 
disorders, nasal congestion, impulse control disorders, 
and as anesthetics. Amphetamine colorless volatile 
liquid, has a burning taste and amine odor. It as being 

very slightly soluble in water, but highly soluble in 
ethanol and chloroform, with a melting point of 25 °C, 
and boiling point 200-203°C.1, 2 

Stimulants increase the presence neurotransmitter 
dopamine, noradrenaline, and serotonin. They 
usually block the reuptake or stimulate the efflux 
of neurotransmitter resulting in increased activity 
the nerve. Serotonin play a role in mood, appetite, 
thermoregulation, emotions, sleep, arousal, cognitive, 
autonomic functions, and pain regulatory systems. The 
elimination half-life is 6-12 hours. Both hepatic and 
renal are important organ to eliminate their metabolites 
from the body (Table 1).2
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Table 1: Pharmacokinetic profile of stimulants

No Profile
MDMA/MDA/

MDEA
Amphetamine Methamphetamine

1

Maximal 
concentration in 
the blood stream 
after ingestion

Between 1.5 and 3 hours. Between 3 and 7 hours. Well 
absorbed from the gut.

Between 3.13 and 6.3 hours. 
Well absorbed from the gut.

2. Target organ in 
distribution Most part of the body, especially brain.

3. Duration of action 4-6 hours 3-6 hours 10-20 hours

4. Metabolism

In liver use CYP450, 
CYP2D6, CYP3A4, 

and Catechol-O-
methyltransferase

In liver use CYP2D6, glycine N-acyltransferase, dopamine 
β-hydroxylase, butyrate-CoA ligase, and flavin-containing 

monooxygenase 3

5. Elimination
Via kidney, about 20% is 
excreted unchanged in the 

urine.

Via kidney, about 30–40% of the 
drug unchanged in the urine.

Via kidney, about 30–54% 
of the drug unchanged in the 

urine.

Source : (2), (3) 

Stimulant overdose symptoms and signs are rigid, jerking limbs, seizure, loss of coordination, clumsiness, 
muscle weakness, slurred or difficult speech, in and out consciousness, fast pulse, chest pain, irregular breathing, 
cognitive difficulties (confusion, poor judgment, fainting), and psychological distress (anxiety, paranoia, confusion, 
panicking, hallucinations or extremely agitated).4

Stimulants are frequently measured in urine or blood as screening for sports, employment, poisoning diagnostics, 
and medicolegal investigation with immunoassay or chromatography techniques (Table 2). The MDA concentration 
in the blood or urine of a person who taking MDMA is less than 10% of parent drug.3

Table 2: Analysis of stimulants in human biological sample using LC-MS/MS

No Analyte Sensitivity Sample Preparation References

1 Stimulants LOQ : 0.025-0.1 ng/mL Urine SPE (5)

2 Stimulants LOQ : 2.03–2.48 ng/mL Plasma Protein Precipitation (6)

3 MDMA, MDA LOQ : 100 ng/mL Urine SPE (1)

4 Stimulants LOQ : 2.5 ug/L Blood, Urine SPE (7)
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Materials and methods

Materials and standards

The Metamphetamine, MDEA, MDA, MDMA, and 
IS (Methamphetamine-d5, MDA-d5, and MDMA-d5) 
standard was purchased from Sigma-Aldrich (St. Louis, 
MO, USA). All solvents and reagents used were of 
HPLC grade and purchased from Merck (Darmstadt, 
Germany). Control plasma samples were obtained from 
the UMMC blood bank Malaysia.

Samples

A total of 100 blood samples were obtained from 
drug addiction that consenting to participation in 
the study. Demographic details such as gender, age, 
residential area, and ethnicity data were recorded. The 
inclusion criteria were 18 years of age or older, fully 
conscious, physically healthy, and no serious current 
psychiatric symptoms (i.e. psychotic episode). The 
exclusion criteria were refusal to participate, requiring 
advanced medical attention for a serious illness, and 
requiring psychiatric care for psychiatric symptoms. 
Institutional approval for the analysis of human samples 
was obtained from the Ethical Committee of University 
Malaya Medical Centre. The collection sample method 
used the method was published before.8 

Extraction of plasma

Sample preparation was carried out using a protein 
precipitation extraction method. The frozen plasma 
was thawed at room temperature (25 ± 1°C). The 
thawed plasma was vortexed to ensure the sample was 
homogenous. To each 100 µL plasma sample, 50 µL of 
internal standard (IS) (containing 120 ng/mL of IS) was 
added, followed by the addition of 250 µL of acetonitrile 
(ACN). The mixture was vortexed, shaken for 5 s, and 
centrifuged for 2 min at 14800 rpm. The supernatant was 
filtered with a 0.2 µm syringe filter, then transferred to 
new a vial. Eight microliters were then injected into the 
LC-MS/MS system. 

Liquid chromatography apparatus and 
conditions 

In this research, the LC system consisted of an 
LC-20AD XR UFLC system with a SIL-HT automatic 

sample injector (Shimadzu, Kyoto Japan) were used. 
The analytical column used was a Agilent, Eclipse Plus 
Phenyl-Hexyl (150 mm length x 2.1 mm ID, particle 
size 5µm ). Column temperature was 40°C with total 
running time 10 min. Mobile phase used were 10 mM 
ammonium formate in water (pH 6.6) in pump A and 
0.1% FA (in ACN) in pump B. The flow rate was set 
at 0.3 mL/min and a gradient elution was used at room 
temperature. The gradient program began with 5% B, 
then ramped to 40% B at 3.00 min, and held until 4.00 
min. The gradient was ramped to 100% B at 6.00 min 
and held until 8.00 min.The gradient then returned to 5% 
B at 8.01 min and this condition was held for a further 
10.00 min. Sample injection volume was 8 µL. 

Mass spectrometry parameters

A Linear Ion Trap Quadrupole LC-MS/MS 
Spectrometer, QTRAP 5500, fitted with an ESI probe, 
and operated in the negative ionization mode was used 
to perform mass spectral analysis. The LC-MS/MS 
system was controlled by the Analyst software, version 
1.6.3 (Applied Biosystems). Nitrogen was used as the 
nebulizer, auxiliary, collision, and curtain gas. Analytes 
were then quantified by multiple reactions monitoring 
(MRM). The optimal conditions were as follows: ion 
source temperature of 450°C, ion spray voltage of 5500 
V, curtain gas of 20.0 psi, collision gas of medium, ion 
source gas 1 of 35.0 psi, and ion source gas 2 of 35.0 psi. 
Analyst 1.6.3 software was used for system control and 
data quantification.

Results

Linearity, sensitivity, and specificity

No significant interfering peaks were observed 
from the retention time corresponding to stimulants 
and the internal standards (Fig. 1-2). Seven calibration 
points were used to evaluate the linearity of the standard 
calibration curve. The standard curve was linear with 
1/X as weighing factor and reached good linearity (r > 
0.997). The signal to noise ratio which was greater than 
10. The LOD for MDMA and methamphetamine was 
established at 0.25 ng/mL; MDA and MDEA was 1.25 
ng/mL.
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Fig. 1. Representative MRM chromatogram of blank. 

 
Fig. 2. Representative MRM chromatogram of stimulants in human plasma (QCL:1.5e6) 

Precision and accuracy 



Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4      2965

Based on the mean percentage of coefficient of 
variation (%CV) for five quality control samples, the 
intra-day precision of plasma sample ranged from 
0.41% to 9.93%. When assessed by means of the five 
quality control samples the accuracy for LLOQ intra-
day plasma sample ranged from 98.16% to 118.4%, then 
for others ranged from 89.22% to 114%. The inter-day 
precision and accuracy were 7.17% to 9.97% and 95.4% 
to 113.12%. The results from this data clearly showed 
that the method that was developed has good accuracy, 
precision, and reproducibility for the quantification of 
stimulants from human plasma.

Recovery

The recovery of stimulants was tested at 0.5 and 5 ng/
mL (Table 8). These results indicated that the extraction 
efficiency of stimulants using protein precipitation was 
quite good. 

Table 3: Recoveries for DoA in human plasma

Compound 0.5 ppb 5 ppb

MDA 100% 91.9%

MDMA 97.5% 96.6%

Methamphetamine 96.8% 89.3%

MDEA 92.4% 88.1%

Stability testing 

The stimulants precision ranged from 0.41% to 
9.72% and accuracy ranged from 88.22% to 114% for 
freeze and thaw stability in plasma. The results indicated 
that the stimulants was stable in plasma for two cycles 
when stored at -20ºC and thawed to room temperature. 
The precision and accuracy for stimulants bench top 4 
hours stability in plasma ranged from 1.35% to 9.72% 
and from 95.08% to 114% respectively. The results 
indicated that the stimulants was stable in plasma at 
room temperature up to 4 hours when put on the bench. 
The precision and accuracy for stimulants autosampler 
stability in plasma ranged from 1.75% to 9.51% and 
from 98.54% to 114.2% respectively. The stimulants 
in plasma sample could be analyzed over 24 h in an 
autosampler at 20±10C with satisfactory precision and 
accuracy. The precision and accuracy for stimulants long 
term (2 months) stability in plasma ranged from 1.59% 
to 8.87% and from 91.16% to 108.2% respectively. 

Discussion

Analysis of plasma samples

This method was applied to the screening of 
stimulants levels in human blood plasma that were taken 
from 100 drug addicts of Malaysia (Table 4). Mostly 
participant from Kuala Lumpur and Selangor. Research 
subjects were 46.03±10.31 years old in average, with 
the youngest was 21 and the oldest was 72 years old. 
The mean of height and weight was 164.42±7.48 cm and 
61.43±13.03 kg respectively.

Table 4. Baseline characteristics of participants.

Variable N (%) Variable N (%)

Gender Job Scope

 -Male 95 (95)  -Jobless 26(26)

 -Female 5 (5)  -Private sector employee 74(74)

Age Group Types of Food

 -18-30 yo 7 (7)  -Boiled 16 (16)

 -31-40 yo 26 (26)  -Fried 84 (84)

 -41-50 yo 34 (34)  -Raw 0 (0)

 -51-60 yo
-61 yo and abobe

24 (24)
9 (9)

Source of Food
-Home cooking 68 (68)

BMI  -Dining out 23 (23)
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 -Under weight 19 (19)  -Take away 9 (9)

 -Normal weight 57 (57) Smoking

 -Pre obesity 12 (12)  -Yes 85 (85)

 -Obesity class 1 12 (12)  -No 15 (15)

Hometown Source of Drinking

 -West Malaysia 149 (149)  -Treated water 72 (72)

 -South Malaysia 1(1)  -Bottle water 28(28)

Race

 -Malaysian 80 (80)

 -Chinese 9 (9)

 -Indian 11 (11)

Table 4. Baseline characteristics of participants.

In this study the majority of drug addicts were men. 
More addicts are men because they are braver and more 
easily influenced by the environment than women.. 
There are addicts who started taking drugs because of 
curiosity to try it. There are also those who use drugs to 
get recognition of their social status, also to feel the same 
experience with their friends. The results of this study 
are consistent with several other studies that show more 
male addicts than female. A study in Pakistan involving 
150 respondents, was 100% male.9,10

In this study most addicts were of working age. 
The possible cause is the heavy workload that exists 
and life style factor. Heavy workload, will be a heavy 
stressor too, so there are workers who are looking for 
pleasure by consuming drugs. According to combined 
2008 to 2012 National Survey on Drug Use and Health 
(NSDUH), 113.1 million persons of US Population are 
full-time workers. In the other hand, some of the addicts 
don’t even have a job. This is consistent with NSDUH, 
13 million addicts in the USA do not work. There are 
some of the addicts who lost their jobs, because of using 
drugs.11

Drug abusers tend to lose weight. This is because 
immunity in general decreases, so it often suffers from 
illness both mild illness and long-term pain, such as 
HIV and hepatitis. HIV and hepatitis are diseases that 

can be transmitted through sharing needles and free sex 
between drug addicts. In 2007, the number of HIV in 
Russia among drug addicts reached 1.7 million, while 
the injecting drug user (IDU) with HIV reached 1.2 
million. In 2002, the number of HIV in the USA among 
drug addicts reached 1.9 million, while the injecting drug 
user (IDU) with HIV reached 1.7 million. In 2005, the 
number of HIV in China among drug addicts reached 2.3 
million, while the injecting drug user (IDU) with HIV 
reached 2.1 million.12 

Chronic diseases will stimulate the body’s immunity 
to be more active, and to stimulate metabolism faster. This 
can reduce the amount of fat in the body, if it continues 
continuously the addict will become underweight. In 
this study, the majority of addicts had a normal body 
mass index. The second place is underweight with some 
suffering from chronic diseases.13 

Almost all addicts in this study were active smokers. 
This is consistent with studies in Pakistan, that the 
majority of addicts are active smokers. In drug addicts, 
the number of cigarettes smoked was affected by the 
type of drug consumed. Heroin users, had the highest 
cigarette consumption compared to other drugs.14 This 
can cause various respiratory illnesses. In addition, 
smoking will also put dozens of poisons into the body.10
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From blood screening, we detected 47 cases with 
positive methamphetamine. Methamphetamine use, 
can be via oral, intranasal, smoking, and intravenous. 
The largest intravenous bioavailability, which reached 
100%, while for smoking and oral about 67% and 79% 
intra nasal. Methamphetamine is metabolized in the liver 
by a process: N-demethylation to produce amphetamine, 
(ii) aromatic hydroxylation to produce primarily 
4-hydroxymethamphetamine; and (iii) β-hydroxylation 
to produce norephedrine. Polymorphic cytochrome P450 
2D6 causes different metabolisms in methamphetamine. 
Methamphetamine in the body has a different detection 
time, in the blood 24-48 hours, in saliva 24 hours, in urine 
up to 87 hours after taking 10 mg of methamphetamine 
tablets. Around 70% of a methamphetamine dose is 
excreted in the urine (within 24 hours) : 30-50% as 
methamphetamine, 10% as amphetamine, and up to 
15% as 4-hydroxymethamphetamine. Acute effects will 
appear for more than 8 hours.15 

Conclusions

This study successfully employed an inexpensive, 
rapid, and simple procedure for stimulants extraction and 
subsequent detection from human plasma by LC-MS/
MS. The plasma extraction consisted of a simple protein 
precipitation method that consumes a low volume of 
organic solvent and trace volume of sample (100 µl). 
The method was suitable for identifying and effectively 
separating stimulants with good precision and accuracy. 
This pilot study enrolled 100 drug addicts to evaluate 
stimulants testing from plasma. Our findings found 47 
cases with positive methamphetamine. Determination 
of stimulants human plasma concentrations from the 
subjects could be satisfactorily performed by this 
proposed method. 
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Abstract
Background: Injuries can occur in various groups of individuals with various risk factors and complications. 
Health problems due to injuries will put a burden on the victims’ individuals and families, health services, 
health insurance, even various parties related to the work productivity of victims. The analysis of injury risk 
factors is an initial effort for injury prevention efforts which are expected to avoid reducing productivity 
and quality of life of individuals. Problem: Need to explore and analyze risk factors for injury, including 
demographic profile. Objective: The research to be carried out to determine the prevalence of injury cases 
and risk factors. Methods: This study used a cross-sectional observational design. The data used is secondary 
data from HDSS Sleman. Research subjects were all injury cases recorded in the Sleman HDSS document. 
Statistical analysis was performed to calculate prevalence and see the strength of the relationship between 
risk factors and the incidence of injury. Results: Males had an accident 54%, in 2017, it rose to 56%, and in 
2019 it dropped to 55%. In 2016, adults suffered 48% injuries, then decreased to 38% and 36% in the next 
cycle. In 2016, the number of bruises and abrasions was 72%, and decreased in the next two cycles of 67% 
and 58%. Part of the body that was most often affected by injury during three cycles was the upper limb. 
Conclussion : Continued research on injuries and associated risk factors, needs to be done to create health 
surveillance data.

Key word : injury, risk factor, prevalence, accident, trauma, surveillance, HDSS

Background

Injury is an event that can befall anyone in a 
variety of situations and places, both with deliberate 
and accidental elements. Injury events are caused and 
influenced by many factors, external and internal. The 
consequences also vary.1 Drug and alcohol consumption 
can also influence a person to get involved in a fight. 
Involvement in gang activities and drug trafficking also 
increases the incidence of murder. Regions with high 
unemployment have a tendency for homicides to be 
high.1

Intentions cause injury, can also originate from 
within the individual. Attempted suicide is one of them. 
Countries with lower middle-income countries (or low-
and-middle income countries or LMIC) in Southeast 
Asia in 2012 had the highest suicide rates among other 
countries with lower middle income. Globally suicide 

rates in LMIC occur mostly in the 30-49 year age group, 
whereas in countries with high incomes the most are at 
the age of 15-29 years. The incidence of suicide increases 
with increasing age in the elderly group.2 The incidence 
of suicide is more dominated by men than women.2–4

Accidents are the cause of injury cases. The causes 
of accidents differ between age groups. Accidents 
are even the most unnatural method of death in the 
elderly.4,5 Elderly people are more prone to injury 
because of declining health and dependence on others. 
Most cases of injury causing death in the elderly are 
traffic accidents, followed by falls, and poisoning.6 
The most common cause of injury due to accidents in 
children is falls and is followed by bites.7 Accidents also 
differ in pattern between urban and urban areas. The risk 
of suicide in urban areas is influenced by marital status, 
income, ethnicity, and psychiatric status.8 Based on the 
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level of education, the higher the level of education the 
lower the suicide rate.2

A cohort study by Fukuchi et al. (2013) in Japan 
showed that individuals who committed suicide mostly 
married marital status, although after hazard hazard 
calculation was performed, unmarried marital status had 
the highest HR. Research Ponnudurai and Jeyakar (1980) 
getting married is not a protective factor for women. 
Getting married makes even women more vulnerable 
to suicidal behavior in Asia. The underlying stress is 
associated with young marriages, low socioeconomic 
status, domestic violence, and economic dependence.9

The use of alcohol and narcotics such as cocaine 
can increase the risk of death from injury in accidents.10 
Fracture is one of the factors that increase mortality due 
to falls, the prevalence is different between urban and 
rural areas. Findings of fracture cases in urban areas 
show lower bone density in the elderly compared to rural 
areas.11 Urban areas have higher traffic accident rates 
than rural areas.12,13 Research Malik et al. (2017) found 
traffic accident as one of the highest contributors to 
injury rates with a proportion of 25% occurring in rural 
areas and 74% in urban areas.14 Indonesia is one of the 
countries that has the highest number of two-wheeled 
accidents. Accidents are often found in middle and low 
income countries because the high number of vehicles is 

not followed by firmness in enforcing policies regarding 
vehicle and driving standards, including the lack of 
infrastructure devoted to cyclists and pedestrians.16

Subjects who work have a higher risk of having 
an accident while working and also an accident while 
traveling to and from work. According to Hartley and 
Arnold (1996) individuals who work and engage in 
traffic accident have a history of work-related fatigue.17 
Research Fazel et al. (2012) found that individuals who 
did not work spent more time at home, so that they were 
more likely to have an accident at home.18 Housewives 
have a higher risk of injury and death due to accidents 
at home.15

Research Method

This study uses an observational cross-sectional 
design. The data used is secondary data from HDSS 
Sleman. Research subjects were all injury cases recorded 
in the Sleman HDSS document. Sampling in this study 
took all existing cases (total sampling). The inclusion 
criteria in this study were injury cases recorded in the 
Sleman HDSS document. Exclusion criteria are subject 
data with incomplete risk factors. The sample size of 
this study was 1676 people and was followed up in three 
years. The duration of this study was 3 cycle (2016, 
2017, and 2019).

Result 

Figure 1. Injury by Gender
Based on Figure 1, in 2016, males had an accident 54%, in 2017, it rose to 56%, and in 2019 it dropped to 55%. Whereas 

women, in 2016 had accidents by 46%, then dropped to 44% in 2017, and rose again in 2019 by 55%.
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Figure 2. Injury by Age

Based on Figure 2, from year to year, adulthood has the highest frequency of injury. In 2016, adults suffered 
48% injuries, then decreased to 38% and 36% in the next cycle. In 2016, teenager were ranked second highest after 
adulthood. Whereas in 2017 and 2019, pre-elderly were ranked 2. In the third year, the next highest frequency was 
pre-elderly, and the least was toddler.

Figure 3. Injury by Kind of Injury

Bruises and abrasion ranks highest in this type of 
injury. In 2016, the number of bruises and abrasions 
was 72%, and decreased in the next two cycles of 67% 
and 58%. In 2016 and 2019, cut wound and laceration 

occupy the second highest place. Whereas in 2017, 
sprained occupies the second highest place. At all years, 
the third most frequent frequency is fracture, followed 
by other causes.
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Figure 4 Injury by Organ Damage

Part of the body that was most often affected by 
injury during three cycles was the upper limb. The 
frequency in 2016 was 61%, then it increased to 62% in 
the following year, and in 2019 it fell to 59%. The second 
highest limb to be injured was lower limb, followed by 
the head, and other limbs. The frequency of injuries in 
the lower limb in 2016, as much as 40%, in the following 
year to 45% and down again to 40%. 

Discussion

Based on the the data of Sleman HDSS, prevalence 
of injury is 3.8% in 2016, 5.1% in 2017 and 3.5% in 
2019. Higher prevalence was found in 2017. Extreme 
weather in 2017 influenced some disasters was noted in 
Province Disaster Management Team. Injury in men is 
higher than women (Figure 1). This study is in line with 
research in Germany, which states that men have a risk of 
77.5% for injury.18 This is because men experience more 
traffic accidents, exercise, and do heavy work compared 
to women. In traffic accidents, the classification includes 
pedestrians (14.37%), vehicles (38.36%), motorcyclists 
(43.37%), and 3.9% of users injured with other vehicles. 
men drive vehicles more than women.13

Many adults experience injuries, due to high work 
mobility, and high risk of injury in terms of work (Figure 
2). Research in Germany states that the productive age of 
40.1 to 49.5 years has the most injuries.18 While research 
in Iran, the peak of accidents at the age of 33 years, this 
is consistent with the results of the study.13 After adult, 
in the age group of pre-elderly and also teenagers there 
are many accidents. Pre-elderly is associated with a 

high risk of falling due to bodily imbalance, whereas 
in adolescents due to high carelessness in driving a 
vehicle.12

Based on the the data of Sleman HDSS, in 2016, 
2017 and 2019 (Figure 3), abrasion and bruises was the 
most common injury caused by trauma. These results 
were in line with a study in Klaten, Central Java, showing 
that blunt trauma was the highest trauma. abrasion and 
bruises was the most common type of injury in a traffic 
accident. Abrasion and bruises is a type of injury that 
often arises because the force required to cause the 
injury is weak to moderate energy.19

Based on HDSS data from the three cycles (Figure 
4), the limb with the most injuries is the upper limb 
followed by the lower limb. This study is the same 
as the results of research conducted in Yemen, which 
states the upper and lower limbs of the most common 
sites of injury.20 Another study, stated that injuries that 
occur most in the upper limb followed by lower limb and 
facial. This is because the part is the part most exposed 
to the outside so it is most at risk for trauma.21

Based on the the data of Sleman HDSS, in 2016, 
2017 and 2019, it has been discussed that most injuries 
occur in men and in their productive age. However, 
we can see that old age has a 0.18 times greater risk 
of injury, and this is statistically significant (p=0.02). 
Physiological response in the elderly has been reduced 
at this time, in addition to the strength of the tissue in 
holding the force that comes also decreases. This is 
what causes elderly requires intensive monitoring and 
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aggressive management in response to injury.22

Lower education experiences a higher incidence of 
injury. This is due to lack of adequate education, resulting 
in a lack of knowledge. Educational interventions need 
to be done to increase knowledge, so that it will improve 
human compliance in using self-protection tools. In 
addition, education is also important to improve the 
ability to identify the sources of injury and increase 
alertness to avoid it.23

Among all the jobs available, private sector is the 
highest frequency of injury among others. Private sector 
is private industries and services are owned or controlled 
by an individual person or a commercial company, rather 
than by the state or an official organization. The private 
sector covers a wide range of work fields, including 
work that takes a lot of energy in the field, for example 
in the field of building construction. Work in the field 
carries a high risk of injury. The use of adequate personal 
protective equipment is very important in the context of 
preventing injury.24

Road accidents are the most frequent accidents, and 
motorbikes are the types of vehicles that have the most 
accidents. The use of helmets that are not standardized 
increases the risk of accidents. The results of this study 
are in line with the results of studies in India, which states 
the motorbike is the vehicle with the most accidents.21

Conclussion

Based on HDSS data, most injuries occur in men and 
in their productive age. Many adults experience injuries, 
then abrasion and bruises was the most common injury 
caused by trauma. The limb with the most injuries is the 
upper limb followed by the lower limb.Lower education 
experiences a higher incidence of injury. Private sector 
is the highest frequency of injury among others. Road 
accidents are the most frequent accidents, and motorbikes 
are the types of vehicles that have the most accidents. 
The use of helmets that are not standardized increases 
the risk of accident. Continued research on injuries and 
associated risk factors, needs to be done to create health 
surveillance data.
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Abstract
The number of premarital sexual behavior among adolescent is increasing around the globe. Research showed 
attitudes influence the increasing number of premarital sexual behavior among adolescent. However, there 
is a gap in understanding factors influencing the positive attitudes of adolescent. Therefore, this study aims 
to determine the three factors affecting attitudes (knowledge, experience, and access to media) to prevent 
premarital sex behavior among adolescent. This study was a quantitative research with cross-sectional 
design in determining the sample. The simple random sampling method was used and data were collected 
from 75 high school students of first, second, and third grade (15-19 years old). The knowledge, experience, 
and the use of media is helpful for adolescent but only to a certain extent. Their positive attitude formed 
due to other factors that is beyond the scope of this research. This study showed that positive attitudes of 
adolescent is necessary to help them preventing premarital sex behavior that leads to many health problems. 
Therefore, we need to revisit existing health programs for adolescent to reinforce their positive attitudes to 
help them making healthy life choices.

Keywords: knowledge, experience, media, attitude, premarital sex 

Introduction 

Adolescence is the time when an individual starts 
showing secondary sexual signs until he/she reaches 
sexual maturity, this group includes individuals from the 
age range 10-19 years(1). The development of significant 
sexual and physical changes in adolescents results in 
sexual attraction or encouragement towards the opposite 
sex. Premarital sex is a common issue of the current era 
among various sexual problems related to teenagers in 
Indonesia. Approximately 21 million girls aged 15-19 
years in developing countries experience pregnancy 

every year, and nearly half of these pregnancies (49%) 
are not desirable. Approximately 38 million girls aged 
15-19 years are at risk of pregnancy and do not want 
children within the next two years(2). In the year of 2012, 
Indonesia has a 14% unexpected pregnancy rate. This 
figure is greater when compared with the data from 2010 
which is approximately 5.8%(3). In 2008, Indonesia 
recorded 2.4 million abortions and among them, 21 % 
was performed in adolescence(4).

The high number of unintended pregnancy events 
can be triggered by pre-marital sex behavior. The 
presumption that sex as taboo causes reluctance or 
embarrassment among adolescents in discussing 
reproductive health or sexual education with elders, 
especially with their family members. This Lack of sexual 
education cause adolescents to seek sexual knowledge 
from other sources such as peers, the internet, and 
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media. This results in an unsafe sexual practice among 
teenagers, ultimately causing unwanted pregnancy 
leading to abortions(5). Premarital sex that occurs in 
adolescents can be influenced by internal and external 
factors such as adolescent knowledge about reproductive 
health, emotional state, peer groups, and media influence. 
Sexual knowledge has a significant effect on premarital 
sexual behavior, lack of knowledge and vulnerable 
emotional conditions can increase chances of premarital 
sex which ultimately poses a threat to reproductive health 
and can even cause mortality(6). Internal factors include 
knowledge level and education, while external factors 
include peer pressure and media influence. These factors 
have shown a significant relationship with adolescent 
sexual behavior in Indonesia(7). In Addition, there was 
a significant influence on media, counselors, adolescent 
knowledge, courtship status, and peer influences in 
premarital sexual behavior(8). The major external factors 
affecting sexual behavior are cell phones, media usage, 
internet, and pornographic videos(9,10). In Indonesia 
adolescents who have watched pornographic films, 
62.7% of them admitted losing virginity and 21.2% 
had an abortion. These figures indicated the crucial 
role of the internet in increasing premarital sex and 
unwanted pregnancy(11). East Java is the province of 
Indonesia, which is among the top three largest cities 
with the highest number of adolescent issues such as 
HIV and AIDS, drugs, and unwanted pregnancies(12). 
Also, premarital sex was one of the reasons teenagers 
get married early(13). Therefore, this study aimed to 
understand the influence of knowledge, experiences, and 
media factors on the attitude of adolescents to prevent 
premarital sex behavior. 

Materials and Methods

Data for this article come from a cross-sectional 
study of 182 unmarried high school students. Due to the 
sensitive issue of this study, out of 182 participants, 75 
were willing to participate in this study. 

Data was collected using a preapproved 
questionnaire. Informed consent for participation in this 
study was obtained by the participant’s teacher because 
the participants are students (15-19 years old). The 
consent was written by the teacher as the participant’s 
willingness to join this study. 

Questionnaires used in this study were taken from 
validated questions regarding attitudes from the Theory 
of Planned behavior. In this study, we have measured 
variables that are directly affecting pre-marital sex 
behavior such as sexual knowledge, experience, and 
media use. Data analysis was done by using the Gamma 
correlation test with a significance level (α) of 0.05. 

Results

Table 1 showed high school students have sufficient 
knowledge about the prevention of premarital sexual 
behavior. Out of 75 students, 71 (94.7%) reported 
understand premarital sex behavior and its prevention. 
Further, only 49 students (65.3%) reported having the 
premarital sexual behavior experience. Additionally, Out 
of 75 students, only 50.7 percent of them reported using 
media to look for information regarding the premarital 
sex behavior and its prevention. 

Table 1 Distribution level of independent variables in high school students of 2017.

No Variables

Categories
Total

Good Enough Less Good

n % n % n % N %

1 Knowledge 71 94.7 4   5.3 0 0.0 75 100.0

2 Experience 49 65.3 8 10.7 18 24.0 75 100.0

3 Media Use 38 50.7 22 29.3 15 20.0 75 100.0
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Table 2. Attitude level of high school students on prevention of premarital sex behavior

No  Attitude level  n %

1  Very positive 74 98.7

2  Positive 1 1.3

3  Less positive 0 0.0

 Total 75  100.0

Table 3. Statistic Test Results of Knowledge, Experiences, Media Usage on Adolescent Attitudes to Prevent 
Premarital Sex Behavior in 2017.

Variabel

Attitude

Total

T p-valueLess Positive Positive Very Positive

n % n % n % N %

Knowledge

1,000 0,361
Good 0 0 1 1,4 70 93,3 71 94,7

Enough 0 0 0 0 0 0 0 0,0

Less Good 0 0 0 0 4 5,3 4 5,3

Experience

Good 0 0 1 1,4 48 64,0 49 65,4

1,000 0,314Enough 0 0 0 0 8 10,6 8 10,6

Less Good 0 0 0 0 18 24,0 18 24,0

Media Usage

Good/frequently 0 0 0 0 38 100 38 50,7

-1,000 0,142
Enough 0 0 0 0 22 100 22 29,3

Less 0 0 1 1,4 18,6 93,3 15 20,0
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Furthermore, Table 2 indicates most students 
possessed positive attitude toward preventing premarital 
sex behavior. Table 3 is an extended version of table 1, 
in which we have categorized each independent variable 
into three different levels. Based on the statistical tests, 
the previous experience of the students has no impact 
to their attitude to prevent premarital sex. The previous 
experience of these students were mainly holding hands, 
hugging, and kissing. In regards to the use of media, 
result showed that it did not affect adolescents’ attitudes 
to prevent premarital sex behavior. 

Discussions

Characteristics of participants by age indicate that 
most of them were in early adolescence (15-18 years 
old) of 98.6% and 1.4% were in late adolescence. The 
participants were from grades 10, 11, and 12. In the 
middle adolescent phase teens began to test new things 
as a form of self-discovery(14). Adolescent age will affect 
a person’s maturity either physically, sexually, mentally, 
or socially(15). The characteristics of participants based 
on the level of education in this study indicate that the 
majority of participants were from grade 10. At this 
level, girls still experience the transition from junior to 
senior high school. This is the phase when a child makes 
a new connection apart from family members and this 
sudden change in environment can push them into the 
dark side of their life. In Africa, lots common reasons 
for having premarital sex are peer groups pressures of 
50.0% and monetary gains of 27.5%(16).

Based on Table 3, the results of statistical tests 
show that there is no influence between knowledge 
and adolescent attitudes in preventing premarital 
sex behavior. Previous study states that there is no 
relationship between pre-marital sex knowledge level 
and adolescent attitudes with premarital sex behavior 
in the high school students(17). However, the results 
of this study do not line up with other studies, which 
states a significant relationship between knowledge and 
premarital sexual attitudes of adolescents. These studies 
show adolescents who have good knowledge are more 
likely to avoid premarital sexual behavior(18). Based on 
research results in Kenya, teenagers in schools have a 
conservative attitude towards premarital sex(19).

Students lacked true information related to 
premarital sex, so they still thought that premarital sex 

was a pre-marital relationship(20). From our results, 
it can be seen that the problem of premarital sex, is 
influenced by the attitude or behavior of adolescents, 
and our study does not account for that. The factors 
which affect individual are mainly parental negligence, 
parental divorce, bad behavior of guardians, and any rift 
among family members. Further, other affecting factors 
might be an association with sexually active peers and 
pornographic contents(21). Previous experience will have 
a direct effect on an individual’s behavior. Besides, 
someone who is considered important or someone who 
means special will greatly influence the formation of 
individual attitudes toward something(22). The influence 
of culture has a major influence on the formation of 
one’s attitude and behavior actions. In Indonesia, sex 
was considered taboo for ages, however, there has 
been a revolution that leading the free attitude and 
behavior of adolescents and promoting premarital sexual 
intercourse(23). Based on the results of statistical tests in 
Table 3, it is known that the experience of the students 
did not prevent premarital sex. Experience widely gained 
from the sense of sight and hearing and can affect a 
person’s knowledge by motivating or demotivating her/
her for specific actions(24). One of the major pathways 
of getting experience would be in communication with 
others. However, in this study, we did not investigate 
adolescent communication with any reference groups 
that potentially influence their health. 

Teens’ communication with medical or health 
workers regarding sexual behavior, sexuality, 
and protective behavior were essential to support 
the prevention of sexually transmitted infections 
and unwanted pregnancies. The presence of such 
communications may enhance the correct knowledge 
of sexuality(25). Besides, the quality of parent-child 
relationships with children has a meaningful effect on 
reducing teenage intentions to have sex(26). Quality of 
parental communication allows as an effective target for 
family-based interventions aimed at fostering adolescent 
sexual health(27). The level of religiosity plays a powerful 
role in one’s life. This is related to the dimension of 
experience related to the consequences of beliefs, ritual 
practices, knowledge, and experience of the religion 
held. The higher a person’s religiosity, the lower the 
risk of premarital sex(28). Attitudes gained through 
experience will have a direct bearing on behavior. 
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Based on the results of statistical tests in Table 3, it 
is known that the use of media does not affect adolescent 
attitudes to prevent premarital sex behavior. The results 
of this study were lined up with other studies that found 
no relationship between information about premarital 
sex and adolescent attitudes toward premarital sex(29). 
Students who use media to obtain information about 
premarital sex can increase their chances to prevent 
premarital sex. Whereas, students who use media for 
watching pornography content can increase the risk of 
premarital sexual behavior. A total of 70% of female 
students, said that they often use the media to obtain 
information or for entertainment. However, very few 
students use the media to obtain information about 
premarital sex. The majority of students in our study 
were smartphone users so they can easily access all 
the information from the internet. As the technological 
sophistication goes on, it is necessary to supervise 
and limit the use of media by adolescents, so that we 
can direct them towards the positive side of media. 
Therefore, in this parental supervision could play a major 
role and ultimately can decrease the case of premarital 
pregnancies(27). Based on research results in Nigeria, 
it is known that 84% think that adolescents should be 
given sexuality education. Sexuality education must be 
provided for adolescents in schools through their choices 
and a reliable source of information(30).

Efforts to prevent premarital sex need to be done 
consistently and comprehensively by various parties. 
This effort should be carried out simultaneously from 
the regional to the national level(31). The development 
of adolescent health programs must be carried out 
comprehensively and implemented by all levels of 
stakeholders ranging from decision making, provider, 
user, and representative(32). The results of research on 
stakeholder mapping showed that not all stakeholders 
had an attitude of support and active involvement(33). 

Conclusions

Knowledge, experience, and media use does not 
affect adolescent attitudes to prevent premarital sex, 
knowing that there may be other more influential. 
These findings are expected to contribute to reducing a 
variety of adolescent problems caused by premarital sex 
behavior in Surabaya in Indonesia. In addition, we must 
analyze adolescent needs in efforts to prevent premarital 

sex and analyze the role of various stakeholders in 
the implementation of adolescent health programs. 
Therefore, we need to revisit existing health programs 
for adolescent to reinforce their positive attitudes to help 
them making healthy life choices. 
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Abstract 
Child mortality is very important to be considered by policymakers, especially for developing countries, like 
Indonesia. Child mortality rates reflect the level of health development of a country and the quality of life 
of its people. The Government of Indonesia through the 2015-2019 National Medium-Term Development 
Plan (RPJMN) has set a target of achieving a reduction in infant mortality of 24 per 1000 births in 2019. 
Achievement targets that have been made, are intended to follow the major goals of the Sustainable 
development goals (SDGs) in health and welfare. The government has issued a policy to reduce child 
mortality through programs such as Healthy Indonesia with a family approach through Permenkes no.39 of 
2016. Based on data obtained by the Indonesian Central Statistics Agency (BPS), it was found that neonatal 
mortality, infant mortality, and infant mortality from 1991 to 2017 there was a decline which meant that there 
was progress in efforts to reduce child mortality. The success of the Government of Indonesia in reducing 
child mortality can not be separated from the use of expert theory well. the theories used as references are 
those of Mosley and Chen, and Filmer who states that children’s survival is influenced by social, economic, 
and biomedical factors.

Keyword: Decreasing, Determining, Child Mortality 

Introduction

Child mortality rates in Indonesia are still of 
concern, with the highest rate of infant mortality in 1991 
of 97 deaths per 1000 live births, this rate is higher than 
the average ASEAN under-five mortality rate in the 
same year(1). Child mortality rates not only reflect the 
magnitude of health problems that have a direct impact on 
child mortality, such as diarrhea, infections, respiratory 
tract, or prenatal conditions, but also reflect the level of 
maternal health, environmental health conditions, and 
the level of general socioeconomic development of the 
community (2). Every child has the right to survival, 
growth, and development and is entitled to protection 
from violence and discrimination (3). Children have 
the right to care and protection, both during the womb 
and after birth (4). In 1990 the Indonesian government 
approved the Convention on the Rights of the Child 
which was also approved by the United Nations in 
1989 (5). Indonesia itself raised the theory put forward 
by Mosley and Chen, as well as Filmer which was then 
used as an evaluation of sectoral development (6). In the 
2015-2019 RPJMN, the Indonesian government wants 

development that can improve the welfare of children 
that have been carried out in the previous year such 
as improving education, improving malnutrition, and 
health development, and gender equality in Indonesia (7). 
The Government of Indonesia has now made a program 
called the Community Movement (GERMAS) which 
aims to improve the environment and change behavior 
towards a healthy direction, by increasing awareness, 
willingness and the ability of people to behave healthily 
to improve their quality of life (8). The BKKBN has 
formulated KKBPK’s policies and program strategies 
aimed at improving maternal and child health, reducing 
maternal mortality, and infant mortality, and improving 
community nutrition is the main focus of BKKBN (9). 

Methods

The method used in this study is a qualitative 
descriptive of child mortality in Indonesia. The 
secondary data obtained will be further discussed with 
theories related to the chosen topic. 

DOI Number: 10.37506/ijfmt.v14i4.12044
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Result

Cases of Complications and Contraceptive Failure in East Java in 2019 

Tabel1.Underfive Mortality Rate in ASEAN Countries, 1990 - 2015

Country
Years

1990 1995 2000 2005 2010 2015
Brunei 

Darussalam 10 10 10 10 7 10

Cambodia 181 135 124 83 54 35

Indonesia 97 81 55 45 42 26

Laos 170 150 131 98 76 86

Malaysia 17 13 8 9 8 8

Myanmar 130 82 76 71 35 52

Phillipinnes 80 67 49 34 36 31

Singapora 8 5 4 3 3 3

Thailand 13 12 12 11 10 9

Vietnam 58 52 45 27 24 22

Source:Indonesian Children’s Profile Book2018

During the period 1990-2015. Singapore has the lowest child mortality rate. Data in 2015 showed that under-five 
deaths in Singapore were only 3 deaths per 1,000 live births. The country that has the highest child mortality rate in 
Southeast Asia is Laos. In 2015 the under-five mortality rate in Laos was 86 deaths per 1000 live births. 

Figure 1.Neonatal mortality rates, infant mortality rates, and under-five mortality rates, 1991-2017

Source:Indonesian Demographic and Health Survey 2018, Central bureau of Statistic
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Discussion

Based on data obtained by the World Health 
Organization (WHO) the main causes of death among 
children in 2017 are complications of preterm birth, 
acute respiratory infections, intrapartum-related 
complications, congenital anomalies, and diarrhea. 
Neonatal deaths accounted for around half of under-
five deaths in the world in 2017. Ending preventable 
child deaths can be done by giving early and exclusive 
breastfeeding, increasing access to skilled health workers 
for prenatal care, birth, and post-birth, increasing access 
for nutrition, promoting family awareness of danger 
signs, increasing access to clean water, sanitation, 
hygiene, and also providing immunization.

In terms of the causes of child mortality, it can be 
seen from an endogenous and exogenous perspective. 
Endogenous causes are causes that are carried from birth 
and are inherited from parents at the time of conception 
or from the mother during pregnancy. Exogenous causes 
are causes related to external environmental factors. 
The more the baby’s age increases, the endogenous 
causes will decrease and exogenous causes increase. 
Endogenous causes play a role in infants under one 
month of age (neonatal). While exogenous causes are 
responsible for most infant deaths over the age of 1 
month and child deaths. The quality of the environment, 
including hygiene, sanitation and socioeconomic 
conditions, is crucial for the level of child mortality. 
It also explains that the state of environmental health 
greatly influences the child mortality rate (10).

Poverty is still a major problem in Indonesia, which 
then has an impact on the welfare of children’s lives. In 
addition to poverty, nutritional problems are still found 
in Indonesia, toddlers with stunting, and malnutrition 
(11). Usually the problems of poverty and stunting and 
malnutrition are encountered simultaneously, babies 
who are malnourished and stunted can come from 
families with economic abilities that are less capable so 
that the nutritional needs of children cannot be fulfilled. 
Lack of nutritional intake of children will inhibit growth 
and development. Poverty is also synonymous with 
inadequate housing, lack of sanitation and densely 
populated settlements will facilitate infectious diseases 
spread quickly, infectious diseases such as diarrhea 
and typhus are one of the factors that can increase the 

mortality rate of children themselves.

In March 2019 there were approximately four 
million people in East Java who were classified as poor. 
Based on data obtained by the Central Statistics Agency, 
the poor population in the province of East Java is more 
common in rural populations with around two million 
residents, and food is the commodity that contributes the 
most to the poverty line compared to other commodities. 
This shows that poverty is one of the factors that makes 
fulfilling nutritious food difficult to achieve. Difficult 
fulfillment of nutritious food will impact on children’s 
growth. Lack of nutritious food intake in pregnant women 
will impact on pregnancy outcomes, a lack of chronic 
energy can cause low birth weight in children which will 
then affect the child’s growth and development.

Childbirth assistance is also a factor that can 
affect childmortality. If childbirth is assisted by health 
workers, it can be ensured that the delivery process is 
carried out according to safety procedures and with 
good equipment so that the possibility of infection 
due to unsterile equipment and complications due to 
erroneous labor procedures. Based on data obtained 
by the Central Statistics Agency of East Java, in 2017 
and 2018 there were still some laboratories that were 
not accompanied by health workers in some areas. 
Delivery by other than professional health such as 
unprofessional midwives must be avoided. Because 
unprofessional midwives are not trained to deliver and 
handle complications during delivery. Usually, maternal 
and child deaths occur during complications during 
childbirth and the unprofessional midwives cannot 
handle it so that mothers who experience complications 
are late to be referred to the hospital so that eventually 
death of both mother and child in the womb. Delivery 
must be carried out by trained health workers such as 
professional midwives because they have been trained to 
handle the delivery process and have knowledge related 
to the delivery process so that if complications occur that 
can not be handled correctly and referrals can be made 
directly so that mothers who experience complications 
during labor are not late to be carried to the hospital and 
can be saved from the risk of maternal death and child 
death can be avoided.

In developing countries, there are about 50,000 
adolescent girls aged 15-19 years who die each year 
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during pregnancy or labor. About one million babies 
born to adolescent girls also die before they reach one 
year of age. Babies of mothers who give birth under the 
age of 18 are more at risk of dying before reaching the 
age of one year. Mothers who are pregnant at the age of 
risk will carry the risk of death of children born, women 
who are pregnant at too young or too old have the risk of 
miscarriage due to weak physical condition. Certainly, 
the risk to the mother will also carry the risk to the child 
being born. Therefore, pregnancy at risk of age should be 
avoided because it will increase the risk of child death.

The Indonesian government has made several 
programs that can reduce child mortality, for example, 
family planning programs, the creation of a National 
Health Insurance (JKN), the provision of pregnancy 
examinations, the provision of sexual education for 
married couples, requiring childbirth to be carried out 
by health workers trained. The program was made by 
the Indonesian government to accelerate the reduction 
in maternal and child mortality in Indonesia. Based on 
data obtained by the Central Statistics Agency in 2018, 
the delivery process has been handled by many trained 
health workers such as doctors and midwives.

Reducing child mortality is not only done by the 
government through its policies but also requires the role 
of the community who must be aware of the importance 
of children’s survival. Policies made by the government 
will not run well if people do not obey them. Policies are 
made so that various sectors can comply with the hope 
that the child mortality rate can be accelerated. Health 
workers act as educators and also implement health 
efforts, while the community plays a role in implementing 
various efforts to improve health status based on expert 
recommendations. Synergies from various sectors will 
facilitate the government in reducing child mortality. 

If the family already has good health awareness then 
it is not difficult for the community to pursue maternal 
and child health, the community will remind each other 
to seek maternal health and especially children’s health, 
government programs are no longer considered coercive 
but can be considered as a standard if at The community 
already believes that recommendations from experts and 
government programs are something good. Efforts to 
promote health-related to child death prevention efforts 
need to be intensified in giving to the community, health 

workers must be able to embrace community leaders 
in health promotion efforts undertaken so that people 
can more easily receive information provided by health 
workers. If health workers are not able to embrace 
community leaders in this health promotion effort, then 
the provision of health information will also be difficult 
to convey, because the community has their respective 
cultures and norms that have been trusted and applied in 
the community.

Determinants Of Child Deaths According To 
Mosley And Chen

According to Mosley and Chen’s theory, all 
social and economic determinants must go through 
intermediate variables to be able to influence children’s 
survival. The intermediate variables are categorized 
into 5 categories by Mosley and Chen namely maternal 
factors, environmental pollution, malnutrition, injury, 
control of individual diseases (12).

Mother factor

Maternal factors include age, parity, and birth 
spacing. Each of these factors has an influence on 
pregnancy outcomes and infant survival. For example, 
the age of the mother who is too young to make the 
condition of pregnant women become dangerous, 
reproductive organs that have not fully grown to the 
maximum will make the process of childbirth into a 
process that is full of risk, can even cause death.

Environmental pollution

Environmental pollution is related to disease 
transmission to children and mothers.Four categories 
that describe the spread of disease in the community 
which includes air, food, or water that transmits 
digestive diseases such as diarrhea and typhus, then the 
skin that spreads infectious diseases of the skin, and the 
last category is insects that transmit diseases through 
parasites or viruses. carried by insects.

Malnutrition

Malnutrition can affect the survival of children and 
mothers. Because the adequacy of maternal nutrition 
during pregnancy will affect the outcome of pregnancy, 
and during breastfeeding affects the amount and quality 
of mother’s milk.
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Injury

The injury category includes injuries that attack 
physically that can cause disability or even cause death. 
Although often regarded as something unintentional, 
there are times when these injuries are intentionally 
inflicted, for example, an attempted murder aimed at 
an infant can cause physical injury to the baby. In the 
wound category, the wound variable can be measured by 
looking at wounds related to disability.

Control of Individual Diseases

One component in controlling individual diseases 
is preventive actions taken by healthy people to prevent 
disease. This includes traditional behaviors such as 
adhering to traditional believes and modern practices 
such as immunization or prevention of pregnancy by 
taking antenatal care. Individual disease control factors 
influence the level of disease through prevention and 
cure rates through treatment.

Determinants of child deaths According to Filmer

Filmer’s theory explains socioeconomic factors 
as causes of child death. Child mortality and child 
nutrition are influenced by the demand and supply sides. 
The demand side referred to by Filmer is the behavior 
of household and individual characteristics such as 
sanitation, preventive measures in the family, income, 
education, and parental knowledge. The better sanitation, 
disease prevention measures, family income, education 
and parental knowledge, the lower the child mortality 
and the better the child’s nutrition. The supply side 
according to Filmer is that government policies both at 
the micro and macro levels as well as the implementation 
of its policies, the capabilities of local governments, and 
infrastructure as well as access and quality of health 
services are very important and affect the health of 
children themselves. Difficult access and poor quality 
health services will increase mortality. Government 
policies must be able to guarantee in terms of supply 
regarding services and health insurance, especially for 
people classified as poor, so that the quality of life of 
children can be increased and child mortality can be 
reduced (13).

Conclusion 

Based on the data obtained it can be seen that the 

child mortality rate from 1991 - 2017 has decreased

· The main causes of child death are preventable 
causes such as complications of pregnancy in the mother 
and diarrhea in the child.

· Based on Mosley and Chen’s theory, 5 factors 
that could affect child survivalwere maternal factors, 
environmental pollution, malnutrition, injury, control of 
individual diseases.

· According to Filmer’s theory, there are two 
factors that influence children’s survival, these two 
factors are supply factors which are government policies 
that will impact on the quality of health services and 
demand factors which are characteristics of households in 
seeking personal health, education, parental knowledge, 
and sanitation of the home environment.

Recommendation

Suggestions that can be given are as follows:

a. Need to be given knowledge related to 
reproductive organs, and knowledge related to nutrition, 
as well as good parenting to brides and women of 
childbearing age.

b. The need for strengthening by the government 
related to efforts that have been made previously to 
strive for children’s health such as family planning, 
giving additional food to pregnant women, and also 
giving supplementary food for nursing mothers.

c. Preventive health programs need to be promoted 
and accelerated. This will require the promotion of a 
range of services from adolescence and pre-pregnancy 
and continuing through pregnancy, childbirth, and 
childhood. 
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Abstract 
Background: This research aimed to examine the secondary metabolites in the ethanol extract of Parkia 
speciosa Hassk peels and determine the effect of the P. speciosa Hassk peels on the reduction in total 
cholesterol levels of male hypercholesterolemia white rats. 

Methods: Thirty white male rats were divided into six treatment groups (n=5): Group I: normal control 
(0.5% CMC Na suspension), Group II: negative control (high cholesterol feed), Group III: positive control 
(suspension simvastatin), Group IV, V, VI: hypercholesterolemia rat received P. speciosa Hassk shell at dose 
of 300, 400, and 500 mg/kg BW orally for 14 days. The total cholesterol levels were measured on days 0, 
14, 28, 35. 

Results: Quantitative test showed that the ethanol extract of P. speciosa peels contained 0.21% alkaloids 
(w/w), 8.34% flavonoids (w/w), 4.21% tannins (w/w) and 0.18% saponins (w/w). The ethanol extract of P. 
speciosa peels at a dose of 300 mg/kg BW was able to reduce total cholesterol levels in hypercholesterolemia 
white mice (52 mg/dL). 

Conclusion: The ethanol extract of P. speciosa peels can be considered as an effective treatment for 
hyperlipidemia disease. 

Keywords: Parkia speciosa Hassk shell; hypercholesterolemia; high cholesterol feed. 

Introduction 

Hypercholesterolemia is indicated by an increase 
in total cholesterol, especially LDL, and followed by a 
decrease in blood HDL levels. Hypercholesterolemia is 
considered a high risk factor for coronary heart disease 
if an increase of cholesterol level reach to ≥ 240 mg/dL.1 
Parkia speciosa Hassk is a plant that contains alkaloids, 
polyphenols, flavonoids, saponins and tannins. This 
plant has the benefit to prevent and overcome several 
diseases such as anemia, high blood pressure, diabetes, 
cholesterol, constipation, reducing the activity of free 
radicals, and serves to capture superoxide anion and 
superoxide lipid radicals. Parkia speciosa pells has 

several nutrient such as phosphorus, vitamin C, vitamin 
A, protein, carbohydrate, mineral and iron content.2,3 

Angelina et al.3 reported that the ethanol extract 
of Parkia speciosa peel exhibited antioxidant activity 
and contained several metabolite compounds such 
as phenolic, flavonoid and tannin contents. Previous 
research by Tandi et al.4 showed that the ethanol extract 
of purple eggplant peels at dose of 50 mg/kg BW was 
effective to reduce total cholesterol levels of 140.8 mg/
dL. Tandi5 reported the effects of ethanol extract of 
pumpkin seeds could reduce total cholesterol levels at 
dose 360 mg/kg BW.

Based on the above explanation, researchers 
are interested in conducting further research on the 
effectiveness of Parkia speciosa peels ethanol extract 
on reducing cholesterol levels of male white rats (Rattus 
norvegicus) hypercholesterolemia with different dose. 
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Materials and Method 

Preparation of Parkia speciosa peels extract 

The extraction Parkia speciosa peel extract was 
carried out by maceration method using 96% ethanol. 
1000 grams of powdered samples was extracted with 6 L 
ethanol for 3x24 hours in dark place while occasionally 
stirring. The vessels used were 4 maceration vessels. 
The maserate obtained was then evaporated using a 
Rotary Vaccum Evaporator at 60oC and continued with 
thickening carried out using a waterbath at 60oC. 

Preparation of simvastatin suspension 

Ten mg of simvastatin tablet were crushed. 1.8 mg 
of simvastatin were put into mortar by adding 0.5% Na 
CMC suspension and crushed until homogeneous. 

 High cholesterol induction 

The component of high cholesterol feed was pig oil 
and quail egg yolks. The lard were melted by heating. 
The eggs are separated from the yolk and the egg whites, 
taken the yolk and mixed with pig oil until homogeneous, 
given for 14 days orally. 

Experimental design and treatment 

Thirty white male rats were divided into six 
treatment groups (n=5): Group I: normal control (0.5% 
CMC Na suspension), Group II: negative control (high 
cholesterol feed), Group III: positive control (suspension 
simvastatin), Group IV, V, VI: hypercholesterolemia rat 
received P. speciosa Hassk shell at dose of 300, 400, and 
500 mg/kg BW orally for 14 days. The total cholesterol 
levels were measured on days 0, 14, 28, 35. 

Determination of the total alkaloid 

A total of 100 mg sample was added with 5 
mL of 2N HCl. Then, it were washed with 10 ml of 
Cloroform 3 times in a separating funnel and discarded 
the Cloroform phase. The solution was neutralized by 
adding 0.1 n NaOH and then added with 5 mL of BCG 
solution and 5 mL of Phosphate Buffer. The solution 
was extracted with 5 mL Cloroform and stirred with a 
magnetic stirrer at 500 rpm for 15 min. The extraction 
was repeat with Cloroform 2 times. The evaporated 
chloroform phase was collected with nitrogen gas and 
added the chloroform to 10 mL. The absorption levels 

was measured at 470 nm. 

Determination of total flavonoid 

Briefly, 0.10 g of samples was added with 2 ml of 
HCl 4 N and heated for 2 h at 110oC. Then, samples 
were cooled and extracted with ether. Ether solvent was 
steamed, then dried with N2. 0.3 ml of 5% sodium nitrite 
was added. After 5 min, samples were added with 0.6 
ml of 10% aluminum chloride, left for 5 min. Samples 
were added with 2 ml of 1 M NaOH and distilled water. 
Samples were diluted 25 times and moved into the 
cuvette. Then, the absorption levels were measured at 
510 nm. 

Determination of total saponin 

Ten hundred mg of sample was added with 2 ml 
of 25% H2SO4. Samples was incubated for 120 min at 
1100C. Then, samples were extracted with ether and 
dried the filtrate. 1 ml of water was added and extracted 
for 5 min. Samples were then added with 50 µl of 
anisaldehyde and left for 10 min. Samples were added 
with 2 ml of 50% sulfuric acid and heated at 60oC for 10 
min. Then, samples were added with water to a volume 
of 10 ml. As much as 10x dilution and the absorption 
was measured at 435 nm. 

Determination of total tannin 

Ten hundred mg of samples were added with 10 
ml of methanol for 20 h. Samples were evaporated and 
then added with aquadest up to 10 ml volume. Then, 
1 ml sample solution was added with 0.1 ml of Folin 
Ciocalteu reagent and incubated for 5 min. Samples 
were then added with 2 ml of 20% Sodium Carbonate 
and incubated for 5 min. Samples were stirred with 
aquadest up to a volume of 10 ml and diluted 5 times. 
After incubating for 30 min at room temperature, the 
absorbance was measured at 760 nm. 

Data Analysis

Data were statistically analyzed using One Way 
ANOVA. Post Hoc Least Significant Difference (LSD) 
test was performed to determine significant differences 
between treatments (p < 0.05). Data analysis was done 
by SPSS v.23 for Windows. 
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Results and Discussion 

A preliminary test was carried out to determine 
the secondary metabolite compounds from the peels 
of Parkia speciosa. Determination of the total quinine 
equivalent alkaloid content obtained by the regression 
equation Y = 1.88853e-004 - 3.95444e-004 and the 
correlation coefficient (r2) = 0.99926 (Table 1). Based 
on the regression equation, total alkaloid level of the 
ethanol extract of P. speciosa peels was 0.21% (w/w). 
The total levels of equivalent flavonoids quercetin was 
obtained from the regression equation Y = 0.00404347 
x- 0.00637338 and the correlation coefficient (r2) 
= 0.99786. Based on the regression equation, total 

flavonoid levels of the ethanol extract of P. speciosa 
peels was 8.34% (b/b). The total saponin content 
obtained by the regression equation y = 9.44156e-004 
- 0.00380439 and the correlation coefficient (r2) = 
0.99959. Based on the regression equation, total saponin 
content was calculated in the sample to obtain the total 
saponin content the ethanol extract of P. speciosa peels 
was 0.18% (w/w). The total tannin content equivalent 
obtained regression equationy = 0.0116490 x + 2.92199e-
004 and the correlation coefficient (r2) = 0.99996. Total 
tannin content of the ethanol extract of P. speciosa peels 
was 4.21% (b/b). 

Table 1: Determination of total flavonoid, alkaloid, saponin, and tannin 

Parameter Result Unit Regression Equation Method

Total Flavonoid 
quercetin 8.34 % b/b

y = 0.00404347 x- 0.00637338
Correlation Coefficient r2 = 0.99786

UV-Vis

Total Quinine 
Alkaloids 0.21 % b/b

Y = 1.88853e-004 - 3.95444e-004
Correlation Coefficient r2 = 0.99926

UV-Vis

Total Saponins 0.18 % b/b
y = 9.44156e-004 - 0.00380439

Correlation Coefficient r2 = 0.99959
UV-Vis

Total Tannin 4.21 % b/b
y = 0.0116490 x + 2,92199e-004

Correlation Coefficient r2 = 0.99996
UV-Vis

The results showed that all animals before treatment 
(day-0) have a normal total cholesterol levels (Table 2) 
range of 10-54 mg/dL.6 The total cholesterol levels on 
the day-14 had a significant difference between normal 
control and all treatment groups (Figure 1). It was 

indicated that there was an effect due to high-cholesterol 
feed containing 844 mg/dL of quail eggs and pig oil 
containing 25% saturated fat, which could increase 
triglyceride levels and affect the viscosity of red blood 
cells and reduce HDL.7 
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Table 2: Total cholesterol levels after treatment with the ethanol extract of P. speciosa peels 

Total blood cholesterol levels (mg/dL)

Day Normal Control Negative 
Control

Positive 
Control

300 mg/kg 
BW

400 mg/kg 
BW

500 mg/kg 
BW P value

0 35 ± 9.2 45 ± 2.3 36 ± 8.6 39 ± 12 43 ± 13.1  44 ± 9.2 0.464

14 41 ± 5.8 150 ± 16.5 152 ± 20 160 ± 30.4 150 ± 17.5 171 ± 27.3 0.000

28 51 ± 7.3 165 ± 48.3 84 ±28.5 146 ± 60.4 118 ± 30.6 110 ± 27.4 0.004

35 50 ± 10.2 110 ± 38.2 47 ±23.2 52 ± 31.7 71 ± 19.2 87 ± 35 0.023

 

On day-28th day, treatment with P. speciosa peels extract could not reduce the total cholesterol of 
hypercolesterolemia mice. However, on day-35, the total cholesterol of hypercolesterolemia mice was decreased 
after P. speciosa peels extract treatment. Only dose of 300 mg/kg BW of P. speciosa peels extract could reduce the 
total cholesterol of hypercolesterolemia mice compared to other dose treatment. The decreasing of total cholesterol 
in hypercolesterolemia mice was also found in simvastatin group treatment. This study also showed that P. speciosa 
peels extract at dose 300 mg/kg BW exhibited the same effect as simvastatin group to decrease total cholesterol reach 
to normal levels. Simvastatin is a drug which act as HMGCo-A inhibitors and the most effective drug for reducing 
cholesterol levels.8,9 

Figure 1: The total cholesterol levels after P. speciosa peels extract treatment 

Alkaloid compounds could prevent the increase 
in levels of total cholesterol, triglycerides, LDL, and 
atherogenic indices, and also signifi cantly increase HDL. 
Flavonoid compounds and tannins act as antioxidants 
by reducing triglycerides and LDL, so it can inhibit the 
accumulation of LDL in the blood vessel wall. Saponins 
can affect the biosynthesis of cholesterol in the liver.

Previous study showed that the ethanol extract of 
purple eggplant skin at a dose of 50 mg/kg BB with 
an average reduction of 140.8 mg/dL to reduce total 
cholesterol levels,10 then ethanol extract of yellow 
pumpkin seeds at a dose of 360 mg/kg body weight with 
an average average reduction of 159 mg/dL to reduce 
total cholesterol in male white rats11 and ethanol extract 
of kenikir leaves (Cosmos caudatus) dose of 400 mg / 
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kg BW with an average decrease of 209.9 mg / dL to 
reduce total cholesterol levels.12 Based on current study, 
the peels of Parkia speciosa Hassk was more effective to 
reduce total cholesterol levels with an average reduction 
of 52 mg/dL. 

Conclusion

In conclusion, the ethanol extract of Parkia speciosa 
Hassk peels contains several secondary metabolites 
include 0.21% alkaloids (w/w), 8.34% flavonoids (w/w), 
4.21% tannins (w/w) and 0.18% saponins (w/w). The 
administration of 300 mg/kg BW of Parkia speciosa 
peels extract was an effective dose to reduce total 
cholesterol levels in hypercholesterolemia rats. 
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Abstract
Background: Male infertility considers a real diagnostic challenge because of several factors have been 
involved in its pathogenesis. Histopathology of the testicular biopsy consider the corner stone in the 
diagnosis. The aim of this study is to report the utility of using of Testicular aspirate biopsy (TESA) for the 
evaluation of the male infertility & compare the outcomes with different parameters. 

Materials & methods: we design prospective study for 205 infertile males with Non -Obstructive azoospermia 
who referred to the Teeba IVF & genetic center for the period from December 2016 to December 2018, they 
underwent bilateral TESA for histopathological evaluation & 45 patients out of 205 male had previous open 
testicular biopsy. The hormonal profile for all patient. were done. Results: among 205 patients underwent 
TESA procedure the commonest histopathological pattern was spermatocyte maturation arrest, present in 
113 patients (55.1%) followed by round maturation arrest in 41 (20%). There was a good degree of agreement 
between the spermatogenesis scoring according to TESA and open surgical biopsy (P=< 0.001). The plasma 
levels for both LH & FSH were statistically showing significant differences in their levels according to the 
TESA spermatogenesis scoring. (P<0,001).Conclusion: the utility of TESA biopsy in the evaluation of 
testicular biopsy from Azoospermic males is significantly associated with the histopathological pattern of 
spermatogenesis & hormonal profile.

Key words: TESA, Non -obstructive azoospermia (NOA), histopathology, microscopic testicular sperm 
extraction (TESE), spermatogenesis score. 

Introduction

Infertility in general can be defined as failure to 
achieve conception after twelve months of sexual 
unprotected intercourses.[1] Approximately 10% of 
couples unable to conceive and asked treatment for 
primary infertility with equal percentage unable to 
achieve a second conception . [2,3]

Male infertility causes can be subdivided into 
three main categories; pretesticular, testicular & post 
testicular.[4]

Azoospermia simply defined as complete absence 
of spermatozoa in the ejaculated semen for at least two 
times & its account for about 1% of male population & 

10 % of infertile male.[5]

For male infertility evaluation, it’s very important 
to have a comprehensive clinical history & complete 
physical examination along with hormonal profile 
and semen analysis [3], however different testicular 
phenotype changes can’t be predicted accurately through 
these parameters mentioned above only, so clinicians 
recommended testicular biopsy and / or testicular sperm 
aspiration (TESA) to the accurate evaluation of the 
spermatogenesis and any pathological conditions.[6,7]

The aim of the present study is to evaluate a sample 
of Iraqi azoospermic males clinically & pathologically 
& to compare the efficacy of TESA biopsy versus open 
surgical testicular biopsy in evaluating the process of 
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spermatogenesis. 

Materials and Methods

Between the period from December 2016 to 
December 2018 a prospective study for205 infertile 
azospermic men was done, a detailed history & physical 
examination for all patients were done to exclude 
obstructive azoospermic ones by specialist in the center, 
and hormonal assessment for testosterone, LH, and FSH 
were performed.

All patients then were subjected to bilateral testicular 
sperm aspirate (TESA) procedure under general 
anesthesia, the samples that obtained were divided into 
two parts; one to be fixed in liquid nitrogen when it was 
positive for mature sperms, the other part preserved into 
Boun’s fixative for histopathological assessment.

Only 45 men who undergone TESA have pervious 
open testicular biopsies, the slides for those biopsies 
together with those from TESA biopsies were 
examined by two expert pathologists and the scoring for 

spermatogenesis was performed according to Johnsen 
1970 modified by Holestein et. al. [8] And then the 
patients were subdivided into six groups according to 
the histopathological patterns.

Statistical analysis: Statistical analysis was carried 
out using SPSS version 20. Categorical variables were 
presented as frequencies and percentages. Continuous 
variables were presented as (Means ± SD). ANOVA 
test was used to compare means between three groups 
or more. Kappa statistics was used to assess the degree 
of agreement between paired categorical readings. A 
p-value of ≤ 0.05 was considered as significant. 

Results

The histopathology of 205 TESA biopsies were 
reviewed retrospectively with reviewing the results of 
open testicular biopsies for 45 patients. the age range 
of the patients from 19-60 years, 195 of patients were 
of primary infertility (95.1%), 10 patients were of 
secondary infertility (4.9%), with 76.6% of the total 
patients being with elevated FSH, 64.9% elevated LH 
and 89.3% with low testosterone (table 1). 

Table 1: The Distribution of patients according to study variables

Study variables

(19-60)(36.89± 7.64)Age (years)

95.1%195Primary

Type of infertility 4.9%10Secondary

100.0%205Total

23.4%48Normal

FSH (IU/L) 76.6%157Elevated

100.0%205Total

7.3%15Normal

Testosterone (ng/dl)
89.3%183Low

3.4%7Elevated

100.0%205Total

64.9%133Normal

LH (IU/L)
1.0%2Low

34.1%70Elevated

100.0%205Total
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In this study, the most common pattern of spermatogenesis, according to TESA scoring was the spermatocyte 
maturation arrest, present in 113 patients (55.1%) fallowed by round maturation arrest in 41 (20%) (table 2) and 
according to testicular biopsy the spermatocyte maturation arrest pattern of spermatogenesis is present in 18 patients 
(40.0%) (table.3).

Pattern
%No.Spermatogenesis score

0% 010Normal spermatogensis

3.9% 89 and 8Hypospermatogensis

20%416 and 7Round spermatid Maturation arrest

55.1% 1133, 4 and 5Spermatocytes maturation arrest

9.3% 192Sertoli cell only

11.7% 241No germ cells and no sertoli cells

100.0%205Total

Table 2: distribution of Azoospermic males according to histopathological pattern in TESA biopsies. 
(n=205) 

Table 3: The classification of patients according to open biopsy score (n=45)

Histopathological classification of testicular biopsies
Pattern 

%No.spermatogenesis score

0% 010Normal spermatogenesis

6.7% 39 and 8Hypospermatogensis

24.4%116 and 7Round spermatid Maturation arrest

40.0% 183, 4 and 5Spermatocytes maturation arrest

13.3% 62Sertoli cell only

15.6% 71No germ cells and no sertoli cells

100.0%45Total

Table 4 & Fig. 1 show the degree of agreement between the spermatogenesis scoring according to TESA and 
open biopsy. The value of Kappa equal (0.701) which indicate good agreement between two types of score. (N=45, 
P=< 0.001٭). 
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Figure 1: Comparison between spermatogenesis scoring using TESA biopsy & open surgical biopsy (n=45)
Table 4: Degree of agreement between diagnosis of patients according to TESA and open surgical biopsy 

scores.

Results 
according to 
TESA score

Results according to surgical 
biopsy score

Total Proportion in 
agreement Kappa P-value

6-9 1-5

6-9 12 (26.7%) 4 (8.9%) 16 (35.6%)

0.867 0.701 5-1٭0.001 > 2 (4.4%) 27 (60.0) 29 (64.4)

Total 14 (31.1%) 31 (68.9%) 45 (100.0%)

The mean plasma levels for all patients for 
testosterone, LH and FSH were 360 ng /dl, 8.18mIU/L 
and 24.20mIU/L respectively. There were no 
statistically signifi cant differences among the groups of 

spermatogenesis scoring according to the plasma levels 
of testosterone, while the plasma levels for both LH & 
FSH were statistically showing signifi cant differences 
in their levels according to the TESA spermatogenesis 
scoring. (P<0,001) as shown in Table 5. 
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Table 5: The mean differences of testosterone, LH and FSH according to TESA 

biopsy score. 

Pattern (according to TESA 
score) No.

Testosterone ng /dl LH mIU/L FSH mIU/L

Mean SD Mean SD Mean SD

Hypospermatogensis 8 362.00 154.22 7.4250 6.48311 20.52 16.25

Round spermatid Maturation 
arrest 41 395.21 187.85 5.2976 3.40533 13.80 10.03

Spermatocytes maturation arrest 113 360.04 158.58 7.8628 4.39440 23.52 11.69

Sertoli cell only 19 357.47 184.20 11.7263 7.21563 38.37 14.78

No germ cells and no sertoli cells 24 301.04 184.04 12.0417 7.63151 35.18 20.38

Total 205 360.00 170.33 8.1800 5.49107 24.20 15.01

P - value 0.329 ٭0.001> ٭0.001>

F- value 1.162 9.172 16.284

Discussion

Infertility is not uncommon health problem in 
multiple societies & male infertility account for about 
quarter of the causes of infertility. [9]

In this study evaluation of non - obstructive 
azoospermic males were done by TESA mainly & in 45 
cases the TESA were preceded by open surgical biopsy, 
the most common pattern for spermatogenesis was 
spermatocytes maturation arrest similar to the results 
obtained by several studies although none of them use 
TESA like Al- Dabbgh et al [10] that is carried in Iraq 
Using testicular FNA for assessment of spermatogenesis 
& also Khalifa et al [11] , Seo and Ko [12], Amer et al 
[13], and Tusjimura et al [14]. while other studies reported 
lower frequency of spermatocytes maturation arrest like 
those carried in Saudi Arabia by Molham M et al [15] 
& in Jordan by Haddad et al [16] revealed that the most 
prevalent pattern of spermatogenesis among azoospermic 
males was normal spermatogenesis followed by 
hypospermatogenesis putting in our minds that those 
studies were not excluding patients with Azoospermia 

due to obstructive causes as in ours, Beside that germ 
cell maturation arrest may be due to variety of causes 
like genetic factors or secondary causes such as toxic 
substances (chemotherapy or radiotherapy), or due to 
certain chronic renal or liver diseases. 

In this study there was good agreement in 
spermatogenic scoring between TESA and open biopsy, 
this result indicate that TESA can be used as a substitute 
to open biopsy because its less invasive and eliminate 
the need for incision, it’s also simple & cost effective 
than those of TESE & open surgical biopsy which 
report higher incidence of intra- testicular hemorrhage, 
a more important advantage of TESA procedure is 
low complication rate when it compared with other 
procedures. 

However, the testicular architecture is well preserved 
in TESA biopsy than in testicular FNA .

These results agrees with Abraham Kurien et al [17] 
Sridevi et al[18], who found no significant differences 
between spermatogenic patterns in testicular biopsy and 
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testicular FNA, this result indicates that TESA can be 
used as a substitute to FNA which is less representative.

Our present study revealed that most of the patients 
were of primary infertility type (95.1%) with 76.6% 
of them being elevated FSH, 64.9% elevated LH and 
89.3% with low testosterone, these results agree with 
Ramesh Babu et al[19] , and Accordingly, most of the 
patients in the current study are with hypergonadotrophic 
hypogonadism which may be due to different etiologies 
; congenital or acquired causes (due to damage to or 
dysfunction of the gonads) include orchitis, trauma, 
surgery, autoimmunity, chemotherapy, radiation, 
infections (e.g., sexually-transmitted diseases), 
toxins (e.g., endocrine disruptors), and drugs (e.g., 
antiandrogens, opioids, alcohol). [20,21,22]

Preoperative assessment for FSH levels in 
azoospermic men has long been used as an indicator 
for prognosis & to correlate with spermatogenesis 
score as established by several studies using different 
methods like Ezeh et al[23] showed that there were 
significant differences between means of FSH level 
and pattern of spermatogenesis according to testicular 
biopsy and similar results obtained by Tunc L et al [24]

with TESE biopsy, our study revealed similar outcomes 
with significant differences between FSH levels & 
spermatogenesis score (P<000.1). according to these 
results, FSH level can be used as indicator or predictor 
for patients pattern according to TESA scores. 

Our study also revealed the same correlation between 
LH levels & TESA scores with the highest levels being 
with those of spermatogenesis score one & two , in 
contrast to other studies carried by Elchanan Bar-On et 
al [25] and Tomomoto Ishikawa et al [26] , who revealed 
that serum LH level appears to have no significant 
association with spermatogenic pattern in testicular 
biopsy, while our results were in agreement with the 
results obtained by Ramesh Babu et al [19] and Micic S 
et al [27] who revealed that mean serum LH levels were 
significantly associated with spermatogenesis score with 
the highest level in Sertoli- only categories (score 2). 

Similar to several studies carried worldwide, 
we didn’t notice significant differences between 
spermatogenesis scoring obtained by TESA scoring 
& serum testosterone level: Elchanan Bar-On et al [24] 
showed that plasma testosterone level is of no diagnostic 

value in predicting any specific spermatogenic pattern 
in testicular biopsy. Sultan A. Althakafi et al [28] and 
Reifsnyder JE et al [29] showed that serum testosterone 
level appears to have no significant association with 
microdissection testicular sperm extraction (microTESE) 
outcomes in non-obstructive azoospermia. Tomomoto 
Ishikawa et al [26] concluded that testosterone level was 
unrelated to the stage of maturation arrest in testicular 
biopsy . 

In summary, We demonstrate that TESA biopsy is 
an efficient method for assessment of spermatogenesis 
in NOA males, its valuable surgical method as its 
faster, less invasive &less coasty than TESE, and can 
cover several areas of the testis more than those covered 
by open surgical biopsy, with keeping the testicular 
architecture well preserved if it compared with testicular 
FNA. 
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Abstract 
Introduction: Affirmation, by praying and positive evaluation accompanied by acupoint stimulation, has 
been shown to reduce pain in postoperative patients. In other studies, affirmations can reduce chronic pain 
due to the down-regulation performance of Glutamate receptors. Acupuncture can reduce pain complaints 
by modulating Glutamate at the spinal level. So it is suspected that affirmation-tapping can reduce post-
surgical pain due to modulation of Glutamate; however clinical studies have not been conducted. The 
aim is to compare the pain perception of postoperative patients given affirmation-tapping therapy with 
other treatment patients as complementary nursing interventions. This is to see if the modulation of the 
performance of serum Glutamate levels is different from other treatments. Methods: We used a randomized 
post-test control group design that was performed parallel in post-cesarean patients. A sample of 40 patients 
was divided into four groups (10 in affirmations, 10 in tapping, 10 in affirmation-tapping and 10 in controls). 
They were obtained through simple random sampling. The instruments included affirmation-tapping guides, 
Elisa kits and McGill Melzack Pain’s short questionnaire form (MPQ-sf). The independent variable was 
the affirmation-tapping intervention and the dependent variable was the perception of pain and Glutamate 
serum level. Data were analyzed using simple linear regression. Results: The average of Glutamate levels 
in the Affirmation-tapping treatment group was lower (0. 034±0. 004) pg/mL and significantly different 
(Sig=0.00) from other groups (0. 056±0. 011) pg/mL. Conclusion: Affirmation-tapping as a complementary 
nursing intervention decreases pain perception and Glutamate serum levels in patients post-cesarean section 
that supports conventional treatment. Affirmation-tapping is recommended as an intervention to overcome 
pain perception in postoperative nursing patients who support conventional treatment.

Keywords: affirmation-tapping, complementary, pain, glutamate serum 

Introduction 

Untreated acute postoperative pain results in 
impaired wound healing, even chronic if it is not treated 
immediately. The activation process of N-Methyl-D 
Aspartate (NMDA) increases central and peripheral 

nerve sensitivity, produces long-term potentiation (LTP), 
and pain complaints last longer(1). Even though they 
have been treated, there are still many post-operative 
pain complaints felt by the client. Severe pain after heart 
surgery was reported by 28% of patients(2), severe pain 
after thoracic surgery was reported by 25% of patients, 
even chronic. Moderate post-sectional pain was reported 
by 48.2% of patients, and pain incidence was 92.7% (IC 
95%: 90.9-94.2). Average pain intensity at worst 6.6 (dp 
= 2.2)(3). Complaints of pain produce disturbances in 
the process of recovery, wound healing(1) and impaired 
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productivity(4). An incomplete pain intervention 
will reduce a person’s quality of life(5). Affirmation-
tapping has been proven successful in overcoming pain 
complaints, but scientific evidence and linkages with 
Glutamate have not been studied.

Post-operative pain from moderate to severe 
is still felt by more than half of all patients who 
have undergone surgery, despite receiving care as a 
standard postoperative patient(6,7). Recommendations 
for postoperative pain management with drugs and 
non-drugs(8,9) and a complementary approach with 
Affirmation-tapping(10,11). Postoperative nursing care 
using the Spiritual Emotion Freedom Technique (SEFT) 
method has been performed on postoperative patients and 
it provides good benefits(10,11). Reading the verses of the 
Koran as a prayer has also been proven to overcome the 
pain of post-operative patients(12). The complementary 
nursing approach has consistently been in line with 
nursing care policies, specifically for managing pain. 
This is still rarely done because of limited scientific 
support regarding the performance and effectiveness of 
complementary affirmative nursing interventions(8,9,13). 
The aim is to compare the perception of average pain 
reported by postoperative patients given Affirmation-
tapping with other treatments as complementary nursing 
interventions. It is proven that the performance of 
Glutamate serum levels is different from how it is in 
other treatments, where affirmative sentences are used 
as prayers. They take verses from the Koran and this is 
still combined with the stimulation of several acupoints 
simultaneously. 

Materials and Methods 

This study used a Randomized Controlled Post-test 
Design group in parallel for all treatment groups. The 
study sample was a partial postoperative cesarean section 
taken by simple random sampling of 40 respondents(14). 
Random assignments were then carried out so there 
were ten respondents for each affirmation, tapping, 
affirmation-tapping, and control group+. The criteria for 
inclusion in the sample were: 1) Moslem patients after 
cesarean section who volunteered to participate after 
getting an explanation and 2) they were recruited on the 
first day of the 4th hour after surgery, 3) they were 18-41 
years old, 4) they did not have complications outside of 
pregnancy and childbirth and 5) they receive anti-pain 

treatment according to hospital standards

The independent variable was affirmation-tapping 
intervention and the dependent variable was pain 
perception and Glutamate level. Data collection tools were 
1) affirmation-tapping procedure guidelines, 2) McGill 
Melzack’s short pain questionnaire with permission 
from Prof. Melzack, with adjusted language(15,16) and 
3) equipment used to take venous blood specimens(17) 
Glutamate levels were analyzed using the ELISA kit(18), 
conducted by the Institute of Tropical Diseases (ITD) 
Airlangga University. Prepare all reagents, standard 
solutions, and samples as instructed. Bring all reagents 
to room temperature before use. The assay is performed 
at room temperature. Determine the number of strips 
required for the assay. Insert the strips in the frames for 
use. The unused strips should be stored at 2-8 °C. Add 
50μl standard to standard well. Note: Don’t add antibody 
to a standard well because the standard solution contains 
a biotinylated antibody. Add 40μl of sample to sample 
wells and then add 10μl of anti-GLM antibody to sample 
wells, then add 50μl of streptavidin-HRP to sample wells 
and standard wells (Not blank control well). Mix well. 
Cover the plate with a sealer. Incubate 60 minutes at 37 
°C. Remove the sealer and wash the plate 5 times with 
wash buffer. Soak wells with at least 0.35 ml wash buffer 
for 30 seconds to 1 minute for each wash. For automated 
washing, aspirate all wells and wash 5 times with wash 
buffer, overfilling wells with wash buffer. Blot the plate 
onto paper towels or other absorbent material. Add 50μl 
substrate solution A to each well and then add 50μl 
substrate solution B to each well. Incubate plate covered 
with a new sealer for 10 minutes at 37 ° C in the dark. 
Add 50μl Stop Solution to each well, the blue color will 
change into yellow immediately. Determine the optical 
density (OD value) of each well immediately using a 
microplate reader set to 450 nm within 10 minutes after 
adding the stop solution(18). All groups received standard 
treatment, with the affirmation treatment group getting 
additional affirmations, praying with the Qur’an surah 
Al-Fatihah for 10 minutes. The tapping group added 
knock for 5 minutes while the “affirmation-tapping” 
group added affirmations and knocked at the same time 
for 10 minutes. The control group only received standard 
care four hours after the end of anesthesia. The distance 
between treatments was 8 hours, and they were given 
four treatments. Then, 10 minutes after the last treatment, 
pain perception data were collected using MPQ-sf. 
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Venous blood specimens are then taken for examination 
of Glutamate levels using the ELISA method. Data 
analysis was directed to examine the different effects 
of Glutamate on pain perception for affirmation. Data 
processing of pain perception and Gutamate from four 
groups was carried out through simple linear regression 
with a significance level of 95%. 

Findings 

The characteristics of participants from all groups 

were listed in Table 1. The mean age was 32.1 (± 5.8) 
years. Bodyweight was 56.5 (± 7.8) kg and height was 
164.5 (± 8.8) cm. Systolic pressure is 127.9 (± 4.3) 
mmHg, diastolic pressure is 84.0 (± 7.0) mmHg. The 
pulse frequency is 88.2 (± 0.6) bpm, the respiratory 
frequency is 21.2 (± 2.1) per minute. All data are 
normally distributed (-2 <Skewness Ratio <2), so 
comparative analysis can be carried out between groups. 

Table 1. The characteristics of respondent (n=40) 

Variables

Group

Statement
(No.10)

Tapping (n=10) Affirmation-tapping 
(n=10) Control+ (n=10)

Mean SD Mean SD Mean SD Mean SD

Age (year) 32.1 19.12 31.1 6.4 31.4 5.1 29.3 6.1

Weight (kg) 55.7 4.9 54.4 7.9 56.5 7.8 52.9 6.4

Systolic 126.8 4.7 127.9 4.3 125.9 6.5 125.5 5.0

Diastolic 79.6 1.3 78.6 5.1 81.5 6.9 84.0 7.0

Pulse 88.2 0.6 88.2 3.8 84.6 3.8 87.2 2.7

Respiratory 21.0 3.0 20.8 2.5 20.4 2.1 21.2 2.1

SD = Standard Deviation 

Table 2. Pain perception and glutamate serum levels (pg/mL) per group (n=40) 

Variables

Group

Statement
(No.10)

Tapping (n=10) Affirmation-tapping 
(n=10) Control + (n=10)

Mean SD Mean SD Mean SD Mean SD

Pain perception 3.927 0.586 4.795 0.598 3.197 0.835 4.919 0.522

Glutamate 0.042 0.001 0.040 0.001 0.034 0.004 0.056 0.011

SD = Standard Deviation 
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Table 2, it can be seen that the highest average pain 
perception was found in the control group+ (4.919±0.522) 
and the lowest in the “affirmation-tapping” group 
(3. 197±0.835). Glutamate levels were highest in the 
control group+ (0.056±0.011) pg / mL and lowest in 
the Affirmation-tapping group (0.034±0.004) pg / mL. 
To test the effects of pain perception treatment related 
to serum Glutamate levels, a simple linear regression 
analysis was performed. Regression requirements ie 
normality of residual data normally distributed, fulfilled 
(Sig residual data = 0.072 >0.05). The result of simple 
linear regression analysis obtained Sig=0.00 (<0.05) 
means that there is an influence between Glutamate on 
pain perception due to affirmation-tapping treatment. 

Discussion 

Data processing proves that affirmation-tapping 
reduces the patient’s pain perception after a cesarean. 
Clinical trial studies conducted in hospitals prove that 
affirmation-tapping as a complementary approach has 
been able to reduce patient pain in accordance with 
integrative treatment recommendations for the treatment 
of postoperative pain patients (19). Research related 
to affirmation-tapping also helps reduce the pain of 
dysmenorrhoea in adolescents(20).

Research conducted by Wijiyanti has also proven 
the affirmation-tapping approach can reduce pain after 
a cesarean section(11). The affirmation-tapping approach 
has also been shown to reduce the pain suffered by 
cancer patients(21), control complaints of fibromyalgia 
pain(22) and control pain and depression complaints of 
war veterans(12,23).

Biological perception of pain is the result of the 
accumulation of stimulus and response performance that 
is consciously or unconsciously controlled by the brain, 
especially the forebrain and central nervous system 
including the spinal cord(24-26). By utilizing descendent 
pain control pathways, the course of stimulus and pain 
response can be controlled using neurotransmitter 
media through the forebrain and amygdaloid brain(27,28). 
Empowerment of the forebrain by affirmation can 
eliminate the default-inhibition (inhibition of functional 
work as a necessity) of the amygdaloid(27) to activate 
the descendent pathway that blocks pain signals that 
lead to the spinal cord. This means that the transduction 
of pain through the ascendent pathway to the central 

nerve and brain can be prevented(29). Praying with 
attention, focusing and thinking about Allah SWT 
followed by acupoint stimulation through affirmation-
taping will inhibit Glutamate(30). This will modulate 
their pain perception as a result of the inhibition of pain 
transduction(32).

Affirmations using the Surah Al-Fatihah prayers 
that are sincerely and sincerely hope Allah’s help can 
multiply empowerment in the forebrain and amygdaloid, 
improve its performance so that the pain control 
function becomes better and more effective(12,29,33,34). 
Tapping as a form of acupoint stimulation can inhibit 
the transduction of pain from various areas of the body 
to the center, thereby stimulating pain from surgical 
wounds can be inhibited. As a result, the participants did 
not suffer pain(30).

Affirmation-tapping lowers Glutamate levels, 
thereby strengthening the performance of descendent 
pain inhibitors, thereby inhibiting peripheral to 
central pain transduction, thereby overcoming pain 
complaints(35-37). The limitation of this study is that there 
is no screening for diabetic participants. Affirmations are 
made using prayers from the Surah Al-Fatihah followed 
by knocking on several acupoints to reduce postoperative 
pain complaints. Affirmation-tapping interventions can 
be continued and recommended by nurses who have 
been trained and licensed to do so. 

Conclusion

Participant pain complaints were lowest in the 
affirmation-tapping group with low Glutamate levels, this 
was very different from the control group. Affirmation-
tapping has been shown to have a therapeutic effect 
in the context of overcoming complaints of pain after 
a cesarean section. The novelty of this study is the 
affirmation-tapping performance of reducing pain 
complaints associated with Glutamate. Affirmation-
tapping with Al-Fatihah prayer can be recommended to 
overcome pain complaints as a nursing approach. 
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Abstract
 This study was conducted throughout the year on 93 calves from different regions of Baghdad province. 
Three age groups included; Below 1 month, 1-2 months and above 6 months. A changed aim-the technique 
of stain Neelsen (MZN) has been used for the identification of the development of cryptosporidium and fecal 
diarrheic samples.

In biochemical research, blood samples have been obtained. Cryptosporidium occurrence was much higher 
in spring season (56%), followed by the winter (52%), the allergy season (46%), and lowermost in a season 
of summer (40%).The highest rate of infection in animals which was given was the age group of the 
animals that under the age of 30 days (71%), 2-6 months were (59%) and (43%) were over 6 months old. 
The animals concerned reported substantial rises in plasma, urea and creatinine relative to stable animals 
in the management of biochemical changes. Finally, Age and seasonal changes were associated with 
cryptosporidiosis. The biochemical factors affected by the calves also have a negative effect.
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Introduction 
 Cryptosporidium is one of the most military 

personnel responsible for many outbreaks over the 
worlds. They often participated in military exercises 
in pathogens, especially in calves until the age of one 
month (1). There was a link between the era of animals 
and animals (2). 

Most cryptosporidium, C. parvum is the main parasite 
and later calves found in the genus Epicomplexan and C. 
bovis. The causes of the rash are determined. C. Androsi 
was the largest number of host species, including birds 
and mammals, is found most frequently in livestock 
over one year of age (3). Fish and fecal reptiles (4). The 

infection was spread mainly by calf samples, as 19.2% 
of the germs passed through calves infected with 
Cryptosporidium (5). 

 Economic losses due to infection were in 2 weeks 
of age when 29 were not the only result of illness due 
to death, 30 calves stimulated the eye. On a dairy farm, 
but due to the slow growth of livestock, in Maryland, 
the United States cost medications that were widespread 
before birth and veterinary aid and labor growth was 
higher in calves (1-8 weeks old) (45.8%) was. Later 
included (6). Cryptosporidia is a clinical disease, in which 
calves (3 to 12 months) (18.5%) and wheels (12 to 24 are 
usually the most common symptoms of gastroenteritis) 
(2.2%) (7). The signs of cryptosporidiosis starting with 
the mild and severe symptoms of a large proportion 
of diarrheal disease among American hosts (8). Many 
studies done in iraq to investigate the prevalence of 
Cryptosporidium infection in man animals (9; 10). 

DOI Number: 10.37506/ijfmt.v14i4.12048



3008      Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4

This study was designed to investigate the 
prevalence of cryptosporidiosis in calves at different 
ages and seasons of Baghdad province. 

Materials and Methods
Animals:

During a year, 93 calves were obtained from various 
area in Baghdad province. There are three age groups: 
less than a month,1-2 months and above 6 months. 

Sample Collection: 

 In a clean container with the labels stool samples 
have been taken out of the animal’s rectum. Samples 
were formed and skewed. Blood samples from all 
animal tested in a sterile tube, and made centrifuge in 
3,000 rpm, were collected for biochemical analysis and 
separated into smaller, dated and keep tubes at _20 ◦C. 
Biochemical tests investigated in this study include 
creatinine and urea which tested by using commercial 
kits of Biolabo company. 

Detection of Oocysts: 

Soft smear stains with a Modifi ed Zeihl - Nielsen 
Stein (MZN) adjustment. Eggs were measured with 
the help of a stage micrometer connected to an 
optical microscope at 10x and 100 x on the target. All 
measurements for about 20-50 eggs per micrometer 
(nanometers) (11). 

Statistical Analysis: 

 This is done by using a Software (SPSS).

Results
Oocysts: 

 Individuals who discovered Cryptosporidium in the 
fecal calf with the Ziehl-Nielsen technique were of the 
same size as Cryptosporidium perfume tissue in an oval 
shape on a smooth acid-fast wall (pinkish red). 50 eggs 
measure with an average of 4.4 to 5.8 x 4.3-4.9m (5.1 x 
4.6) and index 1.0–1.2 with average (1.1) (Fig. 1).

Figure 1. Cryptosporidium 

Cryptosporidium Infection prevalence in calves 
at different seasons, age ranges and fecal quality: 

 As for the seasonal frequency, the occurr ence was 
much higher in spring season (56%), followed by the 
winter (52%), the Autumn season (46%), and lowermost 
in a season of summer (40%).The highest rate of 
infection in animals which was given was the age group 
of the animals that under the age of 30 days (71%), 2-6 
months were (59%) and (43%) were over 6 months old. 

Some Biochemical indices alteration in relation 
with Cryptosporidiosis:

 The biochemical study of infected calves has 
shown that blood urea and creatinine rates have risen 
signifi cantly increase than non-infected calves. In the 
other hand, there was a signifi cant rise in blood urea 
rates with an increase of blood creatinine. 

Discussion
It was observed that in this study, a higher prevalence 

of cryptosporidium was found in calves under a month, 
followed by 30-60 days, whereas animals over six months 
old had the lowest incidence of Cryptosporidium. These 
fi ndings were in agreement with other study showed 
that the infection rate among individuals is high (11,7 to 
15,6 %) younger than one month and then reached 0% in 
individuals older than 4 months (12,13). Many researches 
have shown that pre-calf calves are only signifi cant 
sources of animal origin (14), which are of animal origin 
in calves less than two months old.

There may be several factors explaining the 
difference in the prevalence of these studies from 
the current study, such as severity of infection, health 
measures, foot multiplication, and screening season. Any 
of these factors may increase the risk of cryptosporidium 
transmission or spread among calves individually or 
collectively (15).

It has been found that cryptosporidiosis is more 
prevalent on oblique calves than on non-skewed animals, 
as these fi ndings were accepted during the spring and 
in the summer at the lowest levels, It was in agreement 
with these fi ndings (16) and other investigator (17) found 
that the most widespread of cryptosporidiosis was in 
spring season then winter, autumn, and summer. The 
disparity between regions and weather (humidity and 
temperature) can be attributed to these variations. If the 
precipitation or amount of births in several seasons has 
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risen, seasonal effects can only be calculated accurately 
if many successive years of studies are repeated. 

 The study showed a large rise in serum urea 
and creatinine relative to healthy animals in infected 
animals. The results were consistent with L-Desocki 
and L-Massey (18), who reported that serum urea and 
creatinine levels increased significantly in infected 
calves. Also, (19) found a marked increase in serum urea 
levels with a slight increase in creatinine after infection 
with cryptosporidiosis. A large rise in blood urea levels 
in calves and renal insufficiency may be attributed to 
the fluid loss in order to retain fluid in the body (20). 
However, the high rates of all metabolic waste may be 
attributed to a significant raise in serum creatinine levels 
in diseased calves, including creatinine as a result of the 
reduction in the urine for fluids in the body (21). 

Conclusion 
Cryptosporidium is a parasite that causes 

calves diarrhea, which slowly decreases with age, and 
adults are unable to disrupt the parasite. Moreover, 
disease management is strongly influenced by the system 
and associated with seasonal changes and negatively 
affects the biochemical factors of the affected calves.
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Abstract
Background: Irritable Bowel Syndrome (IBS) is one of the utilitarian gastrointestinal disorders regularly 
found in the all inclusive community 

Aims: To evaluation the lifestyle among patients with Irritable Bowel Syndrome according to physical, 
psychosocial and independence areas.

Methodology: The samples purposively collected from the patients who referred in Azadi teaching hospital 
and Kirkuk general hospital in kirkuk city for period from 21th October in 2018 to 28th of April in 2019.The 
study sampled comprise of (101) patients with IBS diseases were chosen (male & female). A questionnaire 
was developed for purposive of study & included 2 parts were demographic data and lifestyle of irritable 
bowel syndrome. The data were arranged for, age, gender, residence and the results of the procedure.

Results: The age group (20-30) years was represent (26.5%) of the sample, the female represent (48.5%) 
from the sample. And findings of the study indicated that the physical domain, also the psychosocial domain 
of the lifestyle for patients had greatly affected.

Conclusion: The study highlights that is most of the patients of IBS to have constipation. Also in a physical 
domain with good quality of life. Thus, the socio-demographic factors that appear to be most significant in 
this concomitant with chronic disease condition.

Recommendation: The study recommended future studies that include measurement of dietary factors, 
habits, exercise and psycho-social factors are needed to understanding of the scope and dimensions of IBS 
in lifestyle.
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Introduction 
Irritable Bowel Syndrome (IBS) is one of the 

practical gastrointestinal issue regularly found in the 
general population 1. It is described by intermittent 
abdominal pain associated with change in bowel 
habits, diarrhea and/or constipation and swelling. 
Based on these manifestations, three subgroups have 
been differentiated: constipation-predominant(IBS-C), 
diarrhea-predominant(IBS-D)and those with substituting 

bowel movements2.The commonness of IBS in the 
all inclusive community in the western nations is 15-
24% independent of age and ethnicity, and the male 
to female proportion is 1:1.5. In any case, a lower 
prevalence of 5-10% has been found in Asian countries 
while considers from Africa have detailed prevalence of 
between 8-30%3. The exact an etiology of this condition 
is yet to be established but, several mechanisms have 
been proposed as the hidden pathogenesis and these 
incorporate visceral hypersensitivity, change in 
intestinal motility, psychological status and abnormal 
bowel barrier4. Psychological distress and stressful life 
occasions have been found to impact clinical introduction 
and results of IBS5. Irritable bowel syndrome (IBS) is 
characterized as bowel pain and inconvenience with 

DOI Number: 10.37506/ijfmt.v14i4.12049



3012      Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4

changed intestinal habits in the absence of any other 
mechanical, inflammatory, or biochemical clarification 
for these manifestation. 6.It is the most widely 
recognized digestive disorders. The prevalence of IBS 
is gone between 10-20 % worldwide. It influences the 
lifestyle of those who suffer from it, and records for 
large amounts of health care resources, both in essential 
and expert consideration7. 

Methodology
Design: To achieve the objectives of the study, a 

descriptive study was carried out from the 21th October 
in 2018 to 28th of April in 2019

Sampling: A purposive sample that comprise 
of (101) patients, (35) males and (66) females chosen 
according to the following criteria:- Age ranges between 
(20 -80) years and definitely diagnosed with Irritable 
bowel syndrome patients were included from the present 
study.

Setting: The present study was conducted at azadi 
teaching hospital and Kirkuk general hospital which 
receiving large number of patient who have IBS done 
for them.

Tools: A questionnaire was adopted and developed 
for the purpose of the study, it comprises of 2parts, 
part (I) included demographic characteristic of patients 
which consists of 8 items. It includes (age, gender, 
marital status, educational Level, occupation , Types 
of IBS, Concomitant with chronic disease, Common 
food source). Part (II) lifestyle of irritable bowel 
syndrome(IBS) It consist of 3 domains They are: 
Physical domains, psychosocial domains and level 
of independence domains: The overall items were 
(38) items, All items were measured by using 3-likert 
scale option were used in the rating scale as ( Always, 
Sometime, Never) . The data were collected through 
the utilization of constructed questionnaire, interview 
technique with the patients in hospital. The data was 
collected between (29th November in 2018 to 28th 
February in 2019).

Data analysis: Data were organized and coded into 
the computer files; Statistical Package for Social Science 
(SPSS) version (24) that was used for data analysis while 
the significance level depended was (P. value < 0.05). 
Descriptive statistical methods (Frequency, percentage, 
Mean,) and Inferential statistical methods (t-test, and 
ANOVA )were used to analyzed the data.

Results
Table (1): Distribution of the Socio-Demographic Data of the Study Sample (No=101).

Variables Frequency percentage

Age

20-30 years 36 26.5

31-40 years 18 13.2

41-50 years 13 9.6

51-60 years 22 16.2

61-70 years 10 7.4

71-80 years 2 1.5

Total 101 74.3

Gender

Male 35 25.7

Female 66 48.5

Total 101 74.3

Marital status

Single 32 23.5

Married 46 33.8
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Divorced 4 2.9

Widowed 19 14.0

Total 101 74.3

Level of education

Unable to read and write 17 12.5

Read and write 9 6.6

Primary school graduate 16 11.8

Intermediate school graduate 7 5.1

Secondary school graduate 13 9.6

Institution graduate 7 5.1

College graduate 32 23.5

Total 101 74.3

Occupation

retired 4 2.9

jobless 7 5.1

employee 25 18.4

house wife 41 30.1

student 24 17.6

Total 101 74.3

Type of IBS

constipation- predominant 55 40.4

diarrhea- predominant 13 9.6

mixed IBS 33 24.3

Total 101 74.3

Concomitant with chronic disease

diabetes 15 11.0

hypertension 13 9.6

neuron 11 8.1

arthritis 7 5.1

digestive 16 11.8

pulmonary 4 2.9

diabetes and hypertension 35 25.7

Total 101 74.3

Common food source

home 64 47.1

Restaurant and fast food 37 27.2

Total 101 74.3

Cont... Table (1): Distribution of the Socio-Demographic Data of the Study Sample (No=101).
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Table(1) indicates the socio-demographic 
characteristics of the whole study sample. The it 
shows that the highest percentage of age groups is 
between(20-30years) and constituted(26.5%), and 
according to gender, the high percent was of females 
and constituted(48.5%). Most of the patients were 
married and constituted(33.8%).(23.5%)of the sample 

were college, As regard to occupation, (30.1%) patients 
were housewives. With relation to type of IBS, the 
majority of the subjects (40.4%) were constipation. The 
high percent in concomitant with chronic disease and 
constituted of (25.7%),were diabetes and hypertension. 
Finally, in respect to the food source the majority of the 
sample (47.1%)were scheduled for food intake at home. 

Table(2)One-way Analysis of Variance for IBS Patient’s Lifestyle Domains in respect to their Age.

Domains Groups S.O.S
Degree

Freedom
M.S Frequency Significant

Physical domain

Between Groups 128.119 5 25.624

2.543 .033
Within Groups 957.208 95 10.076

Total 1085.327 100

Psycho-Social domains

Between Groups 64.677 5 12.935

.546 .741
Within Groups 2251.164 95 23.696

Total 2315.842 100

Level of independence 
domains

Between Groups 52.850 5 10.570

.643 .667
Within Groups 1561.725 95 16.439

Total 1614.574 100

Table(2)demonstrates that there is significant difference in physical domain in respect to the patient’s age. 

Table(3): Association of Lifestyle Domains of IBS Patients in regard to their Gender .

Domains Mean Difference t-value df Sig.
95% of C.I.

Lower Upper

Physical domain 1.72727 2.577 99 .678 .39741 3.05713

Psycho-Social domains .23550 .233 99 .072 -1.77064- 2.24164

Level of independence 
domains 1.36234 1.635 99 .055 -.29103- 3.01571

Table(3)indicates that there are significant differences in independence domains in respect to the patient’s gender.
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Table(4)One-way Analysis of Variance for IBS Patient’s Lifestyle Domains in regard to their Marital status .

Domains Groups S.O.S
Degree

Freedom
M.S Frequency Significant

Physical domain

Between Groups 64.274 3 21.425

2.035 .114
Within Groups 1021.052 97 10.526

Total 1085.327 100

Psychosocial domain

Between Groups 150.587 3 47.862

2.137 .050
Within Groups 2172.255 97 22.394

Total 2315.842 100

Level of Independence 
domain

Between Groups 48.658 3 16.219

1.005 .394Within Groups 1565.916 97 16.143

Total 1614.574 100

Table(4) indicates that there are a significant differences in psychosocial domains in regard to the patient’s 
marital status. 

The IBS patients depicts that there are no significant 
differences in this domains in regard to the patient’s 
level of education. The results for IBS Patients Lifestyle 
Domains in respect to Patients Occupation, it reveals that 
there is a significant difference in independence domain 
in regard to the patient’s occupation. For IBS Patients 
Lifestyle Domains in respect to Patients Concomitant 
with chronic disease, the results demonstrates that there 
is a significant difference in physical and Psychosocial 
domain in respect to the patient’s concomitant with 
chronic disease. The current results also reveals that 
there is a significant difference in physical domain only 
in regard to the patient’s food source. 

Discussion
 Table (1) Our results demonstrate that socio-

demographic data of the whole study sample. The it 
shows that the highest percentage of age groups is 
between(20-30 years) and established (26.5%). IBS is 
found much of the time in all age gatherings. 8 However, 
the prevalence of IBS is higher in the more youthful age 
group than the older age group in numerous studies.9 In 
agreement with that, our examination indicated that most 
of the IBS cases were under 30 years. As indicated by 
gender, the high percent was of women and comprised 
(48.5%). Indicated that IBS has been more predominant 

in females than males, and it was additionally noticed 
that females announced less fortunate IBS-lifestyle 
scores than males 10. Most of the patients were married 
and constituted (33.8% ). (23.5%) of the sample were 
college, As regard to occupation, (30.1%) patients were 
housewives11. With relation to type of IBS, the majority 
of the subjects (40.4%) were constipation. I disagree 
with discoveries were quite to have been accounted by 
Wilson S et al, 2004 12. Nonetheless, others have detailed 
various figures where cases were divided similarly 
between IBS with constipation, irritable bowel syndrome 
within diarrhea and irritable bowel syndrome rotating 
among looseness of the bowels and abstraction bowel13. 
Whereas others have suggested that diarrhea IBS-D, 
may have a lower lifestyle than constipation IBS-C or 
mingled sort IBS-M, or that patients with IBS-C have 
a lower lifestyle than those with IBS-D. However, such 
examinations may be difficult to decipher, as patients 
with IBS regularly travel between the deferent subtypes 
if they are followed up for extensive stretches14. The 
high percent in associative with chronic disease and 
established of (25.7%) were diabetes and hypertension. 
Another study which utilized “WHO lifestyle and 
“Bradley well-being lifestyle” measures demonstrated 
that lifestyle was not influenced by socio-demographic 
parameters in diabetic patients15. the regard to the 
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nourishment source, most of the example (47.1%) were 
planned for nourishment admission at home. the respect 
to the food source, the majority of the sample (47.1%) 
were scheduled for food intake at home. The decent 
eating routine is mostly focused on increased fiber 
admission, improving nourishment habits in patients 
who are accustomed to skipping breakfast and snacks, 
and furthermore, on redistributing meals, calories 
over the 24 hr time frame. The improvement that was 
also observed among patients who routinely devoured 
breakfast, morning nibble, lunch, afternoon snack and 
dinner, could get from the redistribution of nourishment 
more than five meals16. Although this causative 
relationship is hard to demonstrate, most of patients 
limit or prohibit food things from their eating regimen 
and a little however important proportion of them have 
a poor reaction and an a lacking diet17. To find out the 
nonappearance or nearness of relationship between 
socio-demographic characteristics of IBS patients and the 
lifestyle among them, the tables(2– 8) shows numerous 
significant statistical differences in certain domains of 
the lifestyle among IBS patients in regard to certain 
characteristics of the patients; In this study, lifestyle was 
independently associated with age, gender, depression 
symptom, IBS subtypes, educational, marital status 
and Concomitant with chronic disease were related to 
lifestyle. The patients were older than in most different 
studies. The age has in many studies has a restricted 
impact on lifestyle in patients with IBS18. Concentrates 
on the impact of age, occupation, training, marriage and 
socio-economic status have yielded differing results 
on lifestyle in patients with IBS19. Our study finds that 
people’s order report conflicting impacts of their IBS on 
their lifestyle. It is misty why women report the greatest 
debilitation of their lifestyle more than men. We presume 
that psychosocial, social and medicinal services looking 
for practices are potential supporters to this result8. Other 
study work of Toner et al. has given bits of knowledge 
into gender-related contrasts in how symptoms might 
be experienced and deciphered. While perceiving that 
studies have predominantly centered on the biologic sex 
contrasts among male and female illness in IBS, gender-
specific subjects such as conceivable sexual and physical 
abuse, gender role socialization, public open shame and 
humiliation because of GI symptoms20. Kanasawa etal 
found that lifestyle was not identified with gender, IBS 
subtypes, instructive, and marital status21. Simren et al 
revealed that IBS subtypes didn’t influence lifestyle10. 
Although food shirking and social response scores were 
few in females. However, irritable bowel syndrome in 

lifestyle scores were similar in males and females in 
most Asian study22. Lifestyle had a lower in patients 
with a lower instruction and socio-economic status is 
uncovered in Egypt study23. 

Conclusion
This study was showed the high percentage in the 

age ranging beginning(20-30)years, with gender is 
female. Although in high percent of type in constipation-
predominant in patients. Further, the home food 
significantly correlate with a higher rate of IBS-lifestyle. 
Thus, physical domain were the most aspects of life 
among irritable bowel syndrome patients that were 
associated with many socio-demographic variables. 
Concomitant with chronic disease are the most socio-
demographic variables that were associated with many 
aspects of life among irritable bowel syndrome patients. 

Recommendation
1- Creating modern centers of irritable bowel 

syndrome to deal with physical, psycho-social problems 
of IBS patients because suspecting increasing number of 
patients will affected in future.

2- Providing patients with booklets containing 
information about irritable bowel syndrome, guidance’s, 
to optimize quality of life.

3- More studies are needed to fully exploration the 
factors related to lifestyle of IBS in Kirkuk. 
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Abstract
Background and aim: Breast cancer is abnormal growth of breast cells, result from spurts or abnormal 
changes genetic that responsible for cell growth and maintain its health. It is one of the most dangerous 
cancers that affect woman and reports high level of morbidity yearly if not treat early. 

The study aimed to assess the Factors that Contributed of Breast Cancer for Women. 

Materials and method: A descriptive design was employed through the present study from November 1st 
2017 to March 20th 2018, which carried out on four Health Directorates of different Governorates; (Salah 
Alden, Kirkuk, Diyala and Sulaymaniyah).

Assessment questioner consist of two parts contains of women socio-demographical characteristic, the other 
part concerning of the assessment the risk factors that contribute breast cancer. A non-probability sample 
(purposive approach) is selected for the study which includes (88) women diagnosed with breast cancer 
were treated in Hospital or Nuclear centers, or the patients who visited the outpatient clinic in the same 
hospital or specialist center for medical follow–up and treatment. Data were gathered through the patients` 
interviewed. Content validity of the questionnaire was done through eliciting the opinions of a panel of (10) 
expert, while the reliability of this tool is determined through application of a pilot study by using internal 
consistency through the computation of the Cronbach alpha correlation coefficient of the scale on data 
gathered from patients.

Results: The overall results revealed that most women were adult (42.0%) married (72.7%) with low 
educational level and they lives in urban (64.8%) with sufficient income (40.9%). Most sample`s work was 
house wife (64.7 %), and about half of sample were feed his children natural feed. (35. 2 %) were normal 
body weight and (21.5 %) of high weight.

Conclusion: Most women depended on a style of food contain :( fat, kidneys, red meat, dairy product and 
salt) that will be contributed to breast cancer development. Greatest women experience of psychological 
problems and don’t compliance of breast self-examination every month.

Keywords: Breast, Cancer, Factor, Women

Introduction
Breast cancer starts when cells in the breast begin 

to grow out of control. These cells usually form a tumor 
that can often be seen on an x-ray or felt as a lump. The 
tumor is malignant (cancerous) if the cells can grow into 
(invade) surrounding tissues or spread (metastasize) 
to distant areas of the body. Breast cancer occurs 
almost entirely in women, but men can get it, too (1). 

Assessing women’s risk for the development of breast 
cancer is important in providing primary and secondary 
preventive strategies such as chemoprevention, life style 
changes, and enhanced surveillance that may reduce a 
woman’s risk for developing the disease (2). Risk Factor 
of Breast Cancer can be anything from a lifestyle choice 
(ex. diet) to a personal characteristic (ex. menarche 
[age when menstruation started]) to an environmental 

DOI Number: 10.37506/ijfmt.v14i4.12050



Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4      3019

exposure (ex. radiation) that can influence a person’s 
risk of developing a certain disease (3). Breast cancer 
incidence increases with age. It is rare before the age 
of 25, then incidence rises, increasing steeply with age 
30–49. After age 50, breast cancer incidence continues 
to increase, although more slowly, to the oldest ages. In 
contrast the incidence of other adult and does not show 
the same dampening of increase in mid-life (3).

Globally, over one million women are diagnosed 
with breast cancer every year (4). It is the most frequently 
diagnosed cancer in women and the leading cause of 
cancer death in women, every year more than 500,000 
women die from the disease (5). In Europe over 400,000 
women are diagnosed with breast cancer every year and 
120,000 women die from the disease. It accounts for 
17% of female cancer deaths in this region (6). 

In Iraq, breast cancer ranks the first among the 
commonest malignancies among all the population and 
accounts for approximately one-third of the registered 
female cancers according to the latest Iraqi cancer 
Registry which shows a trend for the disease to affect 
younger women (7).

Materials and Method
A descriptive design is adapted throughout the 

present study from November 1st 2017 to September 20th 
2018 in order to assess the Factors that Contributed of 
Breast Cancer for Women.

A non-probability (purposive) sample is selected 
for the purpose of study which includes (88) woman 

patient diagnosis of breast cancer which carried out on 
four Health Directorates of different Governorates that 
collecting from it: Salah Alden: (8) patient, Kirkuk: (22) 
patient, Diyala: (28) patient, and Sulaymaniyah: (30) 
patient.

Throughout comprehensive review of relevant 
literature, a questionnaire is constructed by the 
researchers in order to achieve the objectives of the 
study which comprised of the following: - Part I: Socio-
Demographical Data; This part includes; Governorate, 
age, Occupation, Educational level, Feeding type if you 
have child, Weight by BMI, Monthly Income, Marital 
status, if she was marred, widow, or divorced; (time of 
married), and Residence.

Part II: Genetic and Biological domain: that include 
(9) items. Part III: Food style and nutrition domain: 
That include (6) items. Part IV: Work environment and 
housing domain: This part consist of (5) items. Part V: 
Psychological and Social domain: It consist of (6) items. 
Part VI: Personal and family organization domain: This 
part include (7) items, each items which are measured 
on 2 levels scale of Yes, and No and rated as Yes=2, and 
No=1.

Reliability and validity of this tool is determined 
through application of a pilot study and panel of experts. 
The data are collected through the interview technique 
as a means of data collection. Each interview takes 
approximately (15-20 min). Data are analyzed through 
the application of statistical procedures and by using 
(SPSS) version (25) which assist to determine the study 
results.

Results
Table 1: Frequencies and Percentages of Socio-Demographical Characteristics (n=88)

Items Characteristics Groups F %

Governorate

Salah Alden 8 9.0

Kirkuk 22 25.0

Diyala 28 31.8

Sulaymaniyah 30 34.0

Age

20-29 Y 8 9.0

30-39 Y 10 11.3

40-49 Y 37 42.0

50-59 Y 23 26.1

60 y and more 10 11.3
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Occupation

Don’t work 3 3.4

House wife 57 64.7

Farmer 11 12.5

Private works 2 2.2

Employed 11 12.5

Student 4 4.5

Education Level

Read & write 4 1.21

Primary 38 11.51

Intermediate 27 8.18

Secondary 159 48.18

Institution 46 13.93

College 56 16.96

Continued 

Items Characteristics Groups F %

Feeding type if you have child
Breastfeeding 49 69.0

Artificial 4 6.0
Both 18 25.0

Body Mass Index (BMI)

Low weight 12 13.6
Normal weight 31 35.2

High weight 19 21.5
Low obese 12 13.6

Middle obese 11 12.5
High obese 3 3.4

Monthly income
Sufficient 36 40.9

Barely Sufficient 30 34.0
Insufficient 22 25.0

Marital Status

Single 10 11.3
Married 64 72.7
Widow 4 4.5
Divorce 10 11.3

If you married or widow or divorce:
Time when married 

Less than 15 year 3 4.0
15-19 year 28 36.0
20-24 year 23 30.0
25-29 year 16 21.0
30-34 year 7 9.0

35 year and more 3 4.0

Residence
Urban 57 64.8
Rural 31 35.2

Cont... Table 1: Frequencies and Percentages of Socio-Demographical Characteristics (n=88)
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Table 2: Mean Score with Standard Deviation for women`s genetic and biological domains.

L
ist Item

Yes No

M.S SD± LF

F % F %

1 None of my relations has breast cancer. 48 54.5 40 45.5 1.54 0.50 M

2 My relations do not suffer from any type of 
cancers. 44 50.0 44 50.0 1.50 0.50 M

3 I did not get any cancers in my body places other 
than my breast. 74 84.1 14 15.9 1.84 0.36 M

4 There are not tumors in the breast or other places 
in the body. 40 45.5 47 53.4 1.48 0.56 L

5 I was not exposed to any infection or inflammation 
in the breast. 53 60.2 35 39.8 1.60 0.49 M

6 Absence of abnormal secretion from breast such as 
blood and others. 63 71.6 25 28.4 1.71 0.45 M

7 The glands and hormones of the body were normal. 70 79.5 18 20.5 1.79 0.40 M

8 The menstrual cycle was regular. 64 72.7 24 27.3 1.72 0.44 M

9 My heart is healthy and does not suffer from any 
disturbance or constant acceleration in the pulse. 67 76.1 21 23.9 1.76 0.42 M

10 No medical laser was used. 76 86.4 12 13.6 1.86 0.34 M

Table 3: Mean Score with Standard Deviation for women food style and Nutrition domain.

L
ist Item

Yes No
M.S SD± LF

F % F %

1 Do not contain foods such as fat, kidneys, red meat, 
dairy product and salt. 39 44.3 49 55.7 1.44 0.49 L

2 Avoid eating fruits and vegetables that are 
genetically modified and immature. 55 62.5 33 37.5 1.62 0.48 M

3 My food does not contain artificial foodstuff. 64 72.7 24 27.3 1.72 0.44 M

4 I have not had shortage of vitamins over the last five 
years. 59 67.0 29 33.0 1.67 0.47 M

5 I did not smoker. 73 83.0 15 17.0 1.82 0.37 M

6 I did not drink alcohol. 79 89.8 9 10.2 1.89 0.30 M
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Table 4: Mean Score with Standard Deviation for women`s work environment and housing domain.

L
ist Item

Yes No

M.S SD± LF

F % F %

1 Work environment and housing free of pollutants 
such as smoke and chemicals. 55 62.5 33 37.5 1.62 0.48 M

2 The absence of housing and work place from the 
accumulated of all waste type. 54 61.4 34 38.6 1.61 0.48 M

3 The water used for drinking and washing was healthy 
and periodically checked. 65 73.9 23 26.1 1.73 0.44 M

4 The absence of weapons and radioactive 
contaminants. 53 60.2 35 39.8 1.60 0.49 M

5 Use of safe energy in cooking, healthy and domestic 
uses. 82 93.2 6 6.8 1.93 0.25 M

Table 5: Mean Score with Standard Deviation for women`s Psychological and Social domain

List Item
Yes No

M.S SD± LFF % F %

1 Do not experience psychological or social shock. 42 47.7 46 52.3 1.47 0.50 L

2 The state of mental, emotional and mood stable. 47 53.4 41 46.6 1.53 0.50 M

3 Stability of relation and dealing with families and 
society. 77 87.5 11 12.5 1.87 0.33 M

4 I feel good about myself and deal with the 
community. 83 94.3 5 5.7 1.94 0.23 M

5 Do not worry about thinking about the future and 
fearing it. 47 46.6 41 46.6 1.53 0.50 M

6 I was not subjected to family violence. 68 77.3 20 22.7 1.77 0.42 M

Table 6: Mean of Score with Standard Deviation for women Personal and family planning domain.
L

ist Item
Yes No

M.S SD± LF
F % F %

1 Do not use anti axillary sweeting drugs. 42 47.7 46 52.3 1.47 0.50 L

2 Avoid using tight bras. 47 53.4 41 46.6 1.53 0.50 M

3 I did not use birth control pills. 77 87.5 11 12.5 1.87 0.33 M

4 Refrain from the use of contraceptive such as uterine 
coil, condom, plastic ring and others. 83 94.3 5 5.7 1.94 0.23 M

5 Keep away from using chemicals cream. 47 46.6 41 46.6 1.53 0.50 M

6 Use electronic devices in limited way. 68 77.3 20 22.7 1.77 0.42 M

7 Obligate of breast self-examination every month. 43 48.9 45 51.1 1.48 0.50 L
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Frequency MS: Mean Score (LF): Level of Risk 
Factor (H): High (<2.5) MS (M): Moderate (1.5 – 2.5) 
MS (L): Low (> 1.5) MS. 

Discussion 
Table (1) throughout the data analysis, the sample 

socio-demographic characteristics had showed that more 
samples were collected from Sulaymaniyah Governorate 
(34.0%) where the lowest on Salah Alden one (9.0%), 
this due to Sulaymaniyah Governorate contain more 
than a specialized center for tumors and cancer diseases 
in contrast of Salah al-Din Governorate, which does not 
contain any one.

With respect to women age, highest percentage 
(42.0%) was between (40-49) years. Due to the exposure 
of women in this period of age to menopause and stop 
the menstrual cycle, which is characterized by hormonal 
fluctuations.

According to women occupation; majority sample 
(64.7%) housewives and more than quadrant of women 
(28.4%) have primary school level of education if the 
study, this reflect the lack awareness toward health and 
how to an attempt to avoid the risk factor of the disease.

Most women (69.0%) feed her child a breastfeeding. 

Normal weight (35,2%) followed by high weight 
(21,5%) present the large portion of the women, 
the reason of incident women with the ideal weight 
probability back to attempting to get the ideal weight 
through the diet food led to the gastric breast cancer. 
The women with overweight the reason goes back to the 
large number of fat in their bodies and the lack of their 
movement led to increase diagnosed breast cancer. Being 
overweight having fatter tissue can increase your chance 
of getting breast cancer by raising estrogen levels, that 
increase diagnosed breast cancer (8).

The highest percentage were married (72, 7%) and 
have sufficient income (40.0%). Perhaps, effectively 
hormone prolactin which secreted from the pituitary 
gland in the blood more effective than not married when 
uses the breastfeeding incorrectly (9).

Portion of (64.8%) were live in urban place, this 
conducted that lived of cities are more prone to breast 
cancer, lack of oxygen the city for rural making the cell 
growth weak because of lack of oxygen that’s what 
makes it more prone to injury breast cancer for the 
villages(10).

Discussion the women`s genetic and biological 
domains (Table 2): Low Mean Score for item 4 
(MS=1.48, SD±0.56) which concerned for patient have 
previous detection of any tumors in breast and another 
area in the body. Other items of this domain have 
moderate Mean Score one. Women who have previously 
suffered with benign breast cancer are at greater risk of 
developing breast cancer in the future (4).

Discussion the women food style and Nutrition 
domain (Table 3): demonstrations that a large 
proportion of the women with breast cancer has a lot 
of fat this foods item (1) (MS=1.44, SD±0.9), and most 
him food contain (kidneys, red meat, dairy product and 
salt). because of the eating food and many fat and its 
effect fatty tissue on the physiological fat cell claim the 
immune in important role of metabolism endocrine (11) 

(12). 

Discussion the women`s work environment and 
housing domain. (Table 4): indicates that majority 
percent (MS=1.93, SD±0.25) of women used safety 
and sanitation water for drinking, cooking, washing 
and daily uses (MS=1.73, SD± 0.44). This due to water 
added to substances such as chlorine has an effect on the 
risk of breast cancer; some of the substances suspected 
to cause breast cancer are organ chlorine, a chemical 
industry that is manufactured from chlorine and other 
organic substances that contain carbon (13). 

Discussion women`s Psychological and Social 
domain (Table 5): shows that a large proportion of 
women with breast cancer experienced of psychological 
and social shock (MS=1.47 SD±0.50). The psychological 
shock therefore double the immune system and the 
percentage of lumpy cells responsible for providing 
protection of the body cancer, and the trauma also affect 
the endocrine increasing or reduce the secretion hormone 
body suddenly for shock(14). The chronic stress works on 
activate the nervous system know system killer or and 
or escape influential significantly job in lymph functions 
bland found in breast helping the spread of cancer cells 
(15).

Discussion the women Personal and family 
planning domain (Table 6): illustrate that the majority 
women were not Obligate of breast self-examination 
every month (MS=1.47, SD±0.50). 

Conclusion
The overall results revealed that most women were 
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adult married with low educational level and they lives 
in urban with sufficient income, also the result indicated 
that majority patients that most women have previous 
breast tumor and they depended on a style of food 
contain :( fat, kidneys, red meat, dairy product and salt) 
that will be contribute to breast cancer development. 
Most women experience of psychological problems 
and don’t compliance of breast self-examination every 
month.

Recommendations
The study recommended of adopted a special health 

education programs for all women to learn them with 
the risk factors that may contribute of breast cancer 
development, as well as teach them the right procedure 
of breast self-checkup and encourage them to it every 
month.
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Introduction
Thalassemia creates many limitations and problems for patients and their families, which decease their self-
efficacy, but believing in resurrection can help to alleviate stressful conditions in the life of effected people. 
This study was designed to investigate the relationship between believing in resurrection and self-efficacy 
in mothers of children with thalassemia.

Method: This descriptive correlational study was performed on 155 parents of adolescents with thalassemia 
in Golestan province of Iran in 2017, who had been selected by convenience sampling method. Data collection 
tools included; believing in resurrection questionnaire and Domka’s parental self-efficacy questionnaire. 
Data were analyzed by descriptive statistics (mean, standard deviation, tables) and statistical tests (correlation 
coefficient of Spearman, U-Mann Whitney and Kruskal Wallis) using SPSS software version 21.

Results: The mean score of believing in resurrection was 33.11 ± 6.25 and the mean score of mothers’ self-
efficacy was 41.44 ± 6.55. Also, Spearman’s correlation coefficient did not show any significant relationship 
with parental self-efficacy and believing in resurrection (r = 0.1 and p = 0.17).

Conclusion: Believing in resurrection shapes the behavior and performance of people in using all their 
capacities in difficult situations. Therefore, health managers and practitioners need to pay more attention to 
the importance of believing in resurrection and the concept of self-efficacy.

Keywords: Resurrection belief, Self-efficacy, Mothers, Thalassemia
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Introduction
It is important to take care of the health of the 

children and their careers(1, 2). This condition is inherited 
from parents and can lead to abnormal hemoglobin 
formation (3). The World Health Organization (WHO) 
has identified thalassemia as the most common chronic 
genetic disorder in the world, which affects the lives 
of about 100,000 children annually. In Iran, about 4% 
of people carry the thalassemic gene and there are 

over 18,000 cases of thalassemia in the country that 
are dispersed in different provinces (4). Thalassemia, 
like other chronic diseases, causes many problems 
for patients and their families despite the fact that, the 
combination of transfusion and complex therapy has 
dramatically increased the life span of these patients 
(5). The life of people with thalassemia is fraught with 
limitations and problems such as changing life style, 
frequent absence from school, limited social activities, 
low self-esteem, sense of helplessness and out of touch 
with others, depression and fear of early death (6). On 
the other hand, repeated blood transfusion that leads 
to iron overload, and chronic nature of the disease can 
cause a wide range of complications for adolescents and 
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young people with thalassemia major (5). In addition, 
they may face problems such as heart failure, pulmonary 
hypertension, bleeding, osteoporosis, infection, and 
thrombosis (7). A family with a child with chronic illness 
is more likely to experience stress, and mental and 
financial problems than other families. Studies indicate 
that, the presence of a disabled or sick child in the family 
creates psychological pressure for parents, especially 
the mother (6). In thalassemia, parents in addition to 
dealing with such pressure, are faced with reduced self-
efficacy (8). Self-efficacy as self-esteem is the ability 
to successfully perform specific tasks or health-related 
behaviors in different circumstances (9). It also affects the 
behavior and quality of one’s performance, and how long 
can he or she tolerate the difficult situations and carry 
on (10). With self-efficacy we can undertake a behavior 
even in unpredictable and stressful circumstances (9). 
Self-efficacy includes believing in future actions and 
not past performances, and focuses on one’s abilities 
instead of performance outcomes (11). It is also the basis 
of motivation and effectiveness in different activities (11, 

12). The sources of self-efficacy include family and peers’ 
processes and own experiences that create the ability to 
meet the challenges ahead and succeed in overcoming 
them (13). People with thalassemia have different needs 
in the face of their illness, one of the most important 
of which is the belief in a world full of moderation (14). 
Believing in resurrection and God, who oversees all 
things and helps man at all times, enhances the physical 
health and mental strength of patients and increases their 
suffering tolerance and self-esteem of their parents to 
care for them (15, 16). It also has the potential to greatly 
reduce the anxiety associated with stressful situations 
and pressures in life (17), and plays an important role in 
coping with problems and increasing mental health (18). 
Therefore, it can be argued that believing in God and 
after life wholeheartedly causes people to rely on God 
in the face of difficulties and experience less anxiety 
and negative emotions (19). Studies show that people 
use the belief in after life as a moderator of stressful life 
conditions (14). Therefore, considering the importance of 
thalassemia that affects all aspects of life in patients and 
their caregivers, this study was conducted to determine 
the relationship between believing in resurrection and 
self-efficacy in parents of adolescents with thalassemia, 
especially the mothers. 

Materials and Methods:
This descriptive correlational study was performed 

on parents of adolescents with thalassemia in Golestan 

province of Iran in 2017, who had been selected by 
convenience sampling method. The study settings 
included hospitals of Gorgan, Aliabad Kotool, Gonbad, 
Aqh’qhala, Minoodasht, and Kordkouy that had 
thalassemia center. The inclusion criteria were; being 
parents of a thalassemic child whose thalassemia has 
been diagnosed and confirmed by a physician,  having 
a medical record in the Thalassemia Association of 
Golestan province, having the ability to read and write 
(for parents), being aware of time and place, and having 
no chronic mental illness and history of psychiatric 
hospitalization. Exclusion criteria included; not 
completing the questionnaire fully and withdrawal from 
the study. 

The sample size in this study was calculated to be 
155 individuals based on Mashayekhi et al (1396) study 
(20) with the correlation coefficient of r = 0.22 and test 
power of 80% at the significance level of 0.05. Data 
collection tools in this study include: 1) Demographic 
information form (gender, age, educational level, birth 
rank, place of residence, history of previous illness, 
and parents’ age, sex, marital status, education level, 
economic status, relationship with patient, and job status, 
having the support of institutions or organizations, 
number of family members, having another child with 
thalassemia in the family, and parents’ family history 
of thalassemia). 2) Believing in afterlife questionnaire, 
containing 8 questions in 6-point Likert scale from 
strongly disagree (score 1) to strongly agree (score 6). 
Total score of the questionnaire is obtained by summing 
up the scores of all questions, which range from 8 to 48 
with the higher score indicating a higher degree of belief 
in resurrection and afterlife and lower score referring to a 
lower degree of belief. The validity of this questionnaire 
was confirmed by Golparvar et al (21), and its reliability 
was calculated to be 0.81 by Cronbach’s alpha.

Domka’s parental self-efficacy questionnaire (22) 

was also used to assess the self-efficacy of parents. 
This questionnaire consists of 10 questions in seven-
point Likert scale. In this questionnaire, each individual 
could obtain a score between 10 and 70, with higher 
score indicating higher self-efficacy. Also, the score 
of between 10 and 20 indicates low level of parental 
self-efficacy, the score of between 20 and 40 indicates 
moderate level of parental self-efficacy, and the score 
of higher than 40 representes high level of parental 
self-efficacy. Talei (2010) estimated the Cronbach’s 
alpha coefficient of self-efficacy questionnaire to be 
70% (23). In this study, after the approval of project 



Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4      3027

by University’s Research Council and receiving a code 
of ethics, the researcher began to select the samples 
by convenience method. After the sampling, the 
participants were provided with necessary explanations 
about the objectives and method of study, and they were 
assured about the confidentiality of their information 
and the possibility of withdrawal from the study at any 
time with any reason without any consequences. Then, 
an informed consent was obtained from all of them. The 
same questionnaires were used for all subjects. After 
obtaining consent from the participants and explaining 
how to fill the questionnaire, the questionnaires were 
distributed among them and no time limit was applied 
to the compilation of questionnaires. During this time, 
the researcher was available to the participants and 
answered their questions. The data were analyzed by 
SPSS-21 software using Kolmogorov-Smirnov test 
for data normality. Then, the data were analyzed by 
descriptive statistics (mean and standard deviation, 
tables) and statistical tests (the correlation coefficient of 
Spearman and U-Mann Whitney and Kruskal Wallis) at 
the significant level of 0.05.

Findings
The mean age of the subjects was 40.06 ± 9.41 years 

and the mean age of thalassemic children was 13.88 ± 
4.77 years. Most parents in this study (61.4%, 105 
persons) were female and 38.6% of them (66 persons) 
were male. Majority of patients 73.7% (126 persons) 
were not covered by supportive organizations and 26.3% 
of them (45 persons) were covered. Most children with 
thalassemia 60.8% (104 persons) in this study were 
female and 39.3% of them (67 persons) were male. In 
terms of education, most parents 38.6% (n = 16) had 
secondary school education, 36.8% of them (n = 63) had 
high school education, 16.4% (n = 28) had high school 
diploma, and 8.2% of them (n = 14) had university 

education.

Results showed that, the mean score of believing in 
resurrection was 33.11 ± 6.25 and the mean of mothers’ 
self-efficacy was 41.44 ± 6.55. Also, the result of 
Spearman’s correlation coefficient showed no significant 
relationship between believing in resurrection and self-
efficacy of mothers (r = 0.1 and p = 0.17). 

Kruskal-Wallis test showed a significant relationship 
between believing in resurrection and parents’ age (p = 
0.001), parents’ education (p = 0.004) and child’s age 
(p <0.001). So that, parents under 30 years of age had a 
higher belief in resurrection, and parents with university 
education had lower belief in resurrection. Also parents 
with children under the age of 6 had a higher belief in 
resurrection.  

The U-Mann Whitney test showed a significant 
relationship between believing in resurrection and 
parent’s gender (p <0.01) and parental support system 
(p <0.002), so that mothers had higher belief in 
resurrection. Also parents who had a support system 
from an organization had a higher belief in resurrection. 
However, this test did not show any significant 
relationship between believing in resurrection and the 
gender of children with thalassemia (p = 0.06). Kruskal-
Wallis test did not show any significant relationship 
between parents’ self-efficacy, parents’ education (p 
= 0.19) and parent’s age (p = 0.19), but it showed a 
significant relationship with the child’s age (p = 0.04). 
Self-efficacy was lower in parents who had children 
under 6 years of age. Also, U-Mann Whitney test did 
not show a significant relationship between parental 
self-efficacy, social support organizations (p = 0.79) 
and child’s sex, but it showed a significant relationship 
between parental self-efficacy and parent’s gender (p = 
0.008), so that self-efficacy was higher in men. 
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Table 1: Relationship between believing in resurrection and demographic characteristics of parents of 
thalassemic children

Believing in resurrection
Demography 

Mean + SD P-value

Parent’s gender 
Female 105 34.53 ± 5.74

P < 0.01
Male 66 30.88 ± 6.39

Parents’ age 

Under 30 years 26 38.65 ± 6.21

P = 0.001
30-40 years 52 33.32 ± 5.85

Over 40 years 93 32.01 ± 6.16

Parents’ education 

Secondary school 66 32.06 ± 4.46

P = 0.004

High school 63 34.8 ± 6.03

High school diploma 28 33.85 ± 4.76

University education 14 29 ± 6.48

Supportive organization 
Have 45 35.55 ± 5.38

P = 0.002
Not have 128 32.24 ± 6.32

Child’s sex 
Female 104 41.66 ± 7.01

P = 0.66
Male 67 41.11 ± 5.81

Child’s age 

Under 6 years 15 35.6 ± 6.11

P < 0.01
6-12 years 37 32.89 ± 5.47

Over 12 years 59 31.45 ± 6.54
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Table 2: Relationship between self-efficacy and demographic characteristics of parents of thalassemic 
children

Self-efficacy 

Demography 
Mean + SD P-value

Parent’s gender 
Female 105 40.41 ± 6.43

P = 0.008
Male 66 43.07 ± 6.41

Parents’ age 

Under 30 years 26 39.8 ± 8.05

P = 0.17
30-40 years 52 42.15 ± 6.07

Over 40 years 93 41.5 ± 6.29

Parents’ education 

Secondary school 66 41.96 ± 6.33

P = 0.19

High school 63 39.96 ± 6.27

High school diploma 28 43.82 ± 7.1

University education 14 40.85 ± 6.63

Supportive organization 
Have 45 41.4 ± 6.52

P = 0.79
Not have 128 41.46 ± 6.58

Child’s sex 
Female 104 41.66 ± 7.01

P = 0.66
Male 67 41.11 ± 5.81

Child’s age 

Under 6 years 15 37.26 ± 5.9

P = 0.04
6-12 years 37 41.62 ± 5.82

Over 12 years 59 40.89 ± 5.88

Discussion
The results of this study showed that participants 

had a moderate belief in resurrection. The study of 
Madmali et al (2018) found a moderate level of spiritual 
well-being in people with β-thalassemia major (24). 
Babaei Menghari (2016) also found a moderate level 
of spiritual health in thalassemic patients (25). Zeigami 
Mohammadi (2014) study showed that, young people 
with thalassemia major had moderate level of spiritual 
health (26). Study of Fooladvand et al (2015) however, 
showed a high level of spiritual health and attitude in 

hemodialysis patients (27). Also in the study of Hojati et al 
(2011), the frequency of prayer was high in hemodialysis 
patients (28). The findings of this study and comparing 
them with other similar studies indicate that, spiritual 
attitude is institutionalized in most human beings, and as 
a common coping strategy, it becomes more pronounced 
at the times of illness (27, 29). Spiritual needs and religious 
beliefs are also increasing in the later stages of illness 
(30). Spiritual attitude helps patients to better cope with 
the suffering (31). Studies have shown that spirituality 
and religious beliefs serve as a coping strategy during 
hardships and give meaning to life (32).
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Assessment of Family Knowledge toward their Children with 
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Abstract 
Background: The parents lay the foundations for the lives of their children. When a child is born with a 
developmental disorder, parents also need support in maintaining normal developmental abilities. There’s no 
way of predicting when a child can master self-help skills. Parents should be assisted, including the child’s 
primary caregiver and teacher, and must also include sufficient details on the treatment, disease state and 
commercially accessible tools that can help their children gain independence.

Aims: This study aims to assess the family knowledge toward their children With Autism Spectrum Disorder 
at Al-Hilla City, Iraq

Method: This quantitative study using a descriptive correlational design to study the assessment of Family 
Knowledge toward their children With Autism at Al-Hilla City. A convenience sample of (n=50) consisting 
of families. Data were selected over two months from the first of September 2019 to the first of November 
2019.

Results: showed significant differences in autism disorder knowledge between age group.

Conclusion: Knowledge of the family of Autism spectrum disorder at Hila is on the moderate and differs 
significantly by age, education, and location. Consequently, it is recommended that autism disorder 
education should be used to improve their knowledge of the disorder, especially for those with non-
formal education, older parents and those in the rural areas, through intervention by government and non-
government agencies.

Keywords: Assessment, Family Knowledge, Autism Spectrum Disorder 

Introduction
 Autism Spectrum Disorder (ASD), also called 

pervasive developmental disorder (1). Autism is a common 
disorder of childhood and complex neurodevelopmental 
disorders of unknown etiology composed of qualitative 
alterations in social interaction and verbal impairment 
with repetitive, restricted, and stereotype behavioral 
patterns(2). The number of children with autism has 
been rapidly rising in the past decade in us; the number 
of cases increased by 123% from 2002 to 2010, with 
an estimated prevalence of 1in 68 children aged eight 
years(3).

 Around four times more prevalent in boys than girls 
(although girls are more seriously affected(4).

 The degree can vary from moderate to very extreme 
and is often referred to as Autism Spectrum Disorder. 
It is known as Classic Autism at the lower end and is 
called Asperger Syndrome at the higher end. The UN 
General Assembly proclaimed on 18 December 2007 
World Autism Awareness Day. ASD is a category of 
neuropsychiatric disorders with specific delays and 
variations in social, communicative and cognitive 
development. ASD encompasses autism, Asperger 
syndrome, and omnipresent developmental disorder — 
not otherwise specified; autistic children often tend to 
be completely normal. However, invest time in puzzling 
and confusing behaviors that differ markedly from 
normal children (5). 

DOI Number: 10.37506/ijfmt.v14i4.12051
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 Although the studies have provided to ASD etiology 
is established, the dramatic rise in ASD prevalence cannot 
be attributed entirely to genetics alone. An analysis of 
twin concordance found that common environmental 
variables account for 58 percent of the variation in ASD 
liability(1). In addition, prenatal and early childhood 
cycles are considered to be crucial growth stages, during 
which infants are especially vulnerable to the adverse 
effects of environmental hazards that can contribute to 
infant diseases. The aspect of environmental factors in 
the onset of ASD, however, is still largely unknown 
and is not related to socioeconomic, cultural, parenting 
style (2). Nevertheless, it still remains unrecognized 
and undiagnosed before or after late pre-school age, 
usually between the ages of 18 and 36 months, as 
sufficient resources for regular developmental screening 
and autism-specific screening were not available(6).. 
Early detection of children with autism and intense, 
early intervention during infancy and pre-school years 
(improves outcome for children with autism(8). 

This practice parameter reviews the scientific 
evidence available and offers detailed suggestions for 
children with autism.

 This approach requires a dual process:

1) Routine developmental evaluation and screening 
of autism common to all children, first identifying 
those at risk for some form of developmental delay and 
identifying those clearly at risk for autism

2) Diagnosing and assessing autism, separating 
autism from other developmental conditions(2). The 
parental burden of raising an autistic child affects both 
the psychological well-being and the functioning of 
the parents; parenting a child with autism may often 
present additional stressors linked to the communication 
difficulties of children with challenging behaviors in 
self-care (8). When a child is born with developmental 
disorders, parents often need help promoting normal 
developmental competencies. There’s no way of 
predicting when a child will master self-help skills. 
Parents must be assisted, including the child’s 
primary caregiver and teacher, and must also provide 
sufficient details on the treatment, disease condition 
and commercially accessible tools that can help their 
children gain independence(9). 

Children with autism dream about killing themselves 
and dying horrifyingly from suicide. Limited studies 
have found that 20 percent – 40 percent of autistic adults 

considered killing themselves (10),which at least one 
attempt was made by 15 percent(11). A major analysis of 
the Swedish population found that people with autism 
are nine times more likely than others to die from 
suicide (12).There is no way to avoid autism disorder, but 
treatment options exist. Early detection and intervention 
is very helpful and can enhance behavior, competencies 
and language development(7).

Methodology
Study design:

A descriptive correlation design study was done to 
assess the family knowledge toward their children with 
Autism Spectrum Disorder at Al-Hilla City, Iraq. The 
study started from the first of November 2019 to 30 
January 2020 

Study Setting:

The study has been conducted in Al Hussein Center, 
Wesam AlRuhma Center, Mazaya Center at Al-Hilla 
city, Iraq 

 Sample of the study

A convenience sample has been selected through 
a non-probability technique. The total sample included 
(50) family, which Assessment the family knowledge 
toward their children with Autism Spectrum Disorder at 
Al-Hilla City, Iraq, invalid for research criteria.

Methods of Data collection

Data was collected using the study instrument 
(questionnaire), and The study started from first of 
November 2019 to 30 January 2020. After obtaining 
permission from the Al-Hussein center, Wesam 
AlRuhma center, Mazaya center so, the researcher used 
a direct interview with patients who admission to fill the 
questionnaire.

Statistical Data Analysis
The researchers used appropriate statistical methods 

in the data analysis using (SPSS) version 2010, which 
includes the following statistical methods:

a. Frequency

b. Percentage
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Results
Table(1): demographic characteristics of parents:

Demographic data Rating Frequency Percentage 

Gender
Male 27 54

Female 23 46

Age/ year

22-30 years old 10 20

31-40 years old 24 48

41-50 years old 13 26

51-60 years old 3 6

Parent’s education level

Primary degree 9 18

Secondary degree 5 10

Bachelor degree 35 70

Postgraduate degree 1 2

Marital status
Married 48 96

Divorced 2 4

Occupation

Not work 11 22

Work 7 14

Employer 32 64

Monthly income

Sufficient 20 40

Insufficient 12 24

Barely sufficient 18 36

Living location
Urban 44 88

Rural 6 12

Table (1) indicates that (54%) of fathers were aged between (31_40) years old =(27) Concerning the patient’s 
educational level (70%) of fathers were at bachelor degree. (96%) of this is marriage more than half of the father 
were employed(64%). Regards to family income ( 40%) of families reported sufficient monthly income. ( 44% ) of 
this family were from the country.
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 Table (2): demographic characteristics of child

Demographic data Rating Frequency Percentage 

Sex child
Male 37 74

Female 13 26

Age/ year

2/5-3 years old 3 6

3/5-4 years old 12 24

4/5-5 years old 35 70

Age diagnosis of disease

1years 1 2

2years 20 40

3years 24 48

4years 5 10

Table (2): indicates ( 74%) of a male were aged between (3/5-4 years old ) is a diagnosis of autism higher than 
female was (26%) and(48%) from child in age (3 years)is a diagnosis with autism

Items Responses Freq. %

1. Autism is a lifelong developmental disorder

Yes 42 21

No 24 12

Don’t know 34 17

2. The smallest age at which autism can be recognized in children is 3 
years 

Yes 50 25

No 40 20

Don’t know 10 5

3. Children develop autism as a result of watching television and using 
electronic devices in abundance

Yes 64 32

No 22 11

Don’t know 14 7

4. The abuse of parents by children is one of the causes of autism

Yes 38 19

No 46 23

Don’t know 16 8

5. Vaccines are the cause of autism

Yes 12 6

No 56 28

Don’t know 32 16

6. Most autistic children have a mental disability

Yes 40 20

No 44 22

Don’t know 16 8

7. The majority of autistic children are male

Yes 28 14

No 48 24

Don’t know 24 12
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Cont... Table( 3): knowledge of autism disorder 

Items Responses Freq. %

8. Children with autism do not make any visual contact 
while talking to others
Yes 

Yes 78 39

No 18 9

Don’t know 4 2

9. Children usually show weak language interaction and 
communication in order to be diagnosed with autism

Yes 84 42

No 12 6

Don’t know 4 2

10. Shows autistic child stereotypes (repetitive)

Yes 86 43

No 8 4

Don’t know 6 3

11. A child with autism is seen as not responding to his 
name when he is called

Yes 76 38

No 24 12

Don’t know 0 0

12. Autistic children need lifelong care for their families

Yes 74 37

No 16 8

Don’t know 10 5

13. Some individuals with autism show great abilities and 
very high skills (drawing, music)

Yes   58 29

No 8 4

Don’t know 34 17

14. Did you know that centers designated for autism have a 
good effect on the health of your child?

Yes 90 45

No 2 1

Don’t know 8 4

15. Children with autism can be integrated into schools with 
their regular peers when receiving appropriate educational 
support

Yes 76 38

No 8 4

Don’t know 16 8

16. There is currently no treatment for autism, but it has 
been shown that rapid and intensive intervention can reduce 
symptoms of the disease

Yes 84 42

No 6 3

Don’t know 10 5
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17. Children with autism suffer from other disorders such as 
(epilepsy, depression, anxiety, hyperactivity )

Yes 76 38

No 8 4

Don’t know 16 8

18. The high percentage of psychological and social 
burdens suffered by the autistic child’s brothers

Yes 70 35

No 14 7

Don’t know 16 8

19. The high percentage of families with a child with 
autism (difficult family problems and disorders) may lead to 
the separation of parents

Yes 36 18

No 34 17

Don’t know 30 15

20. Autism has a relationship with aggression

Yes 62 31

No
22 11

Don’t know 16 8

Table( 3): distribution the percentage of items responses about knowledge of family toward autism disorder 

Table (4): Knowledge level on ASD among parents  

Knowledge level Frequency Percent

Low 26 13

Moderate 60 30

High 14 7

Table (4) shows that most of the parents have moderate knowledge level about the syndrome

Cont... Table( 3): knowledge of autism disorder 

The relationship between parentage and level of 
knowledge, this part shows that 60% of the parents have 
a moderate level of knowledge about syndrome. The 
age group 51-60 has only one sample at low-level .the 
age group 31-40 most of them with a moderate level of 
knowledge .20-30 age group have a most higher level of 
knowledge.

Discussion
 The purpose of this questioner study was to assess 

the level of knowledge regarding ASD among families. 
The study revealed that both the rural and urban family’s 

knowledge levels of autism disorder were generally 
moderate. This ratio is almost closer to reality and is 
rather good because of the lack of educational programs 
on Autism disorder presented by the health care provider 
and caregiver. However, studies were done in France 
(13),and study in China shows only 33.1% and 57.8% 
of the respondents have good knowledge on autism, 
respectively(14). The study was done in Ireland reports 
(69%) of family knowledge(15). These are consistent 
with our finding where the majority(60%) of the 
respondents who were aware of autism, has moderate 
knowledge. A similar result for our study was obtained 
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in an India study where the family’s knowledge about 
autism disorder was moderate(16)

 The results showed significant differences in autism 
disorder knowledge between age group, 60% of a parent 
have a moderate level of knowledge about syndrome .the 
age group( 51-60) have only one sample at low-level .The 
age group (31-40) most of them with a moderate level of 
knowledge, about ( 20-30) age group have a most higher 
level of knowledge. The difference in knowledge level 
could be because (20-30) and (31-40) age group parents 
have easier access to information than their other age 
group. 84% of families showed that rapid and intensive 
intervention could reduce symptoms of the disease, and 
90% know that centers designated for autism have a 
good effect on the child’s health. Therefore, signs and 
symptoms of autism will ease improvement. The child 
can break his concerns and can improve communication 
with others. 

Conclusion
The knowledge of family for Autism spectrum 

disorder in al- Hilla city is on the moderate and 
differed significantly by age, education, and location. 
Consequently, it is recommended that autism disorder 
education should be used to improve their knowledge 
of the disorder, especially for those with non-formal 
education, older parents and those in the rural 
areas, through intervention by government and non-
government agencies.

Recommendations: 

The study recommends the following:

1. Intervention programs on autism understanding 
should be conducted for the community, specifically 
among housewives who take care of their children most 
of the time and, at the same time, spread their clear 
understanding of autism to their friends and family.

2. The government should also implement a special 
program to encourage its employees to provide health 
information on autism and be role models

3. Further study is required to determine the effects 
of early intervention on autistic children’s language 
skills, as language skills can enhance social interaction.
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Abstract 
Background: This study aims to determine the effect of compress therapy using warm red ginger to reduce 
the scale of rheumatoid arthritis pain in the elderly. 

Study Design:This study used a one-group pretest-posttest pre-experimental research design, with a total 
sample of 15 respondents. 

Results:Based on the results of the bivariate analysis using the Dependent T test, it was found that there 
was an effect between compresses using warm red ginger with a value (p value = 0, 000) on the decrease in 
the scale of rheumatoid arthritis pain in the elderly at the Tresna Werdha Pagar Dewa Bengkulu Home. The 
provision of non-pharmacological management in the form of compressing warm red ginger will provide 
a heat effect so that it can eliminate inflammation and acidity in the fluid content in the joints, besides that 
there is also gingerol content in the area around the ginger rhizome which has an analgesic effect with 
techniques to create vasodilation conditions in vessels. blood resulting in decreased pain. Therefore, giving 
this therapy is very beneficial and helps the elderly who suffer from rheumatoid arthritis pain. 

ConclusionThe role of the orphanage will be very helpful in informing and facilitating the elderly in reducing 
the scale of rheumatoid arthritis pain through non-pharmacological management in the form of warm red 
ginger compress therapy with the hope of improving the health status of the elderly at the social institution 
Tresna Werdha Pagar Dewa Bengkulu Home. 

Keywords: Red Ginger, Pain, Rheumatoid Artritis

Introduction
Rheumatoid arthritis is a chronic, systemic 

inflammation that can attack various tissues, but the 
most important thing is the joint which produces 
nonsupurative proliferative synovitis which can damage 
the cartilage of the joints and, if allowed to become 
disabled1.

According to the World Health Organization, the 
prevalence of rheumatoid arthritis (RA) in the world is 
vulnerable between 0.3 to 1%, with a greater incidence 
of attacking the female sex. Data from Riskesdas in 
2018 results from interviews with ≥ 15 years of age, the 
average prevalence of joint disease / rheumatism is 7.3% 
of the Indonesian population. The province with the 

highest prevalence rate is occupied by Aceh province, 
which is around 13.3%, while Bengkulu Province is the 
province with the second highest prevalence after Aceh 
province2. Rheumatoid arthritis is also the second most 
common chronic disease after hypertension affecting the 
elderly with a proportion of 48% of rheumatoid arthritis3. 

Rheumatoid arthritis is characterized by damage 
and proliferation of the synovial membrane, resulting in 
damage to bones, joints and deformities that occur in the 
elderly. Elderly is a condition where there is an increase 
in age along with a decrease in physiological function, so 
that the elderly often have a higher risk of experiencing 
pain.This is also caused by several pathological things 
such as decreased function of the musculoskeletal system 
due to changes in the composition of the fluid solution 

DOI Number: 10.37506/ijfmt.v14i4.12052



Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4      3041

in the cartilage will overload the joints to work even 
harder which can trigger pain4. Rheumatoid arthritis 
also produces constitutional symptoms such as low-
grade fever, where these manifestations are caused by 
the same mediators as joint inflammation. This disease 
also appears at the same time as it begins with stiffness 
and pain in the joints, especially in the morning1..

Pain is a complaint of people with rheumatoid arthritis 
to health workers when doing medication or treatment. 
There are several pain management that can be done 
both pharmacologically and non-pharmacologically. 
To reduce the pain of rheumatoid arthritis through non-
pharmacological management, it is carried out through 
warm compresses, ergonomic exercises, warm ginger 
compresses. One of the pain management is compresses 
using warm red ginger, while the advantage compared 
to other non-pharmacological therapies is that red ginger 
contains the enzyme cyclo-oxygenase which can reduce 
the feeling of inflammation in people with rheumatoid 
arthritis, besides also having a burning effect, and 
contains a functioning analgesic. to reduce pain5.

A survey conducted by researchers at the Tresna 
Werdha Pagar Dewa Social Institution, Bengkulu 
on April 4, 2019, there were 67 respondents with the 
incidence of rheumatoid arthritis 20 people. Then the 
results of the interviews conducted show that so far, there 
has never been any non-pharmacological treatment to 
reduce pain, such as a warm red ginger compress. Based 
on the above background, the researcher was interested 
in taking a study entitled “The Effect of a Warm Red 
Ginger Compress on the Decrease in Rheumatoid 
Arthritis Pain in the Elderly at the Tresna Werdha Pagar 
Dewa Social Institution Bengkulu. 

Method and Method
This research is a quantitative research with the type 

of pre-experimental research one-group pretest-posttest. 

This research was conducted in June 2020 which was 
conducted at the Tresna Werdha Pagar Dewa Social 
Institution, Bengkulu. The population in this study were 
all elderly suffering from rheumatoid arthritis. The 
sampling technique in the study used non-probability 
sampling techniques, namely consecutive sampling. 
Sample selection was carried out by establishing 
inclusion and exclusion criteria.

This research data collection procedure starts from 
administrative procedures where getting a letter of 
passing the ethical test, processing a research permit 
to the Tresna Werdha Pagar Dewa Social Institution, 
Bengkulu. Furthermore, selecting potential respondents 
based on the inclusion criteria, asking the elderly to 
become respondents and explaining the purpose of 
the study. Then the researcher asked the respondent’s 
identity, asked the pre-pain scale, explained the 
procedure or technique for warm red ginger compress, 
positioned the respondent as comfortable as possible, 
gave the compress intervention to the pain section for 60 
minutes with a temperature of 45-50.5 oC. After being 
compressed for 60 minutes the post intervention pain 
scale was measured again. This action was carried out 
for 5 interventions. 

Result
Univariate Analysis

The results of the univariate analysis of this study 
were used to see the description of the frequency 
distribution of clients based on the pain scale before 
intervention, the pain scale after the intervention in 
elderly people suffering from rheumatoid arthritis at the 
Tresna Werdha Pagar Dewa Bengkulu Social Institution: 

Table 1: Distribution of Respondents Based on Pre-Intervention Pain Scale
Rheumatoid Arthritis Elderly At The Social Institution Tresna Werdha Pagar Dewa Bengkulu

Pain N Percentage (%)

Mild Pain 2 13,3

Moderate Pain 13 86,7

Total 15 100
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Based on table 1, the frequency distribution of the pain scale before the intervention of elderly respondents 
with rheumatoid arthritis at the Tresna Werdha Pagar Dewa Social Institution, Bengkulu, most of them fell into the 
moderate pain scale category, namely 13 (86.7%) while those in the mild pain scale category 2 (13.3%) 

Table 2 : Distribution of Respondents Based on Post Intervention Pain Scale  
Rheumatoid Arthritis Elderly At The Social Institution Tresna Werdha Pagar Dewa Bengkulu

Pain N Percentage (%)

Mild Pain 8 53,3

Moderate Pain 7 46,7

Total 15 100

Based on table 2, the frequency distribution of the pain scale after the intervention of elderly respondents with 
rheumatoid arthritis at the Tresna Werdha Pagar Dewa Bengkulu Social Institution, most of them fell into the mild 
pain scale category, namely 8 (53.3%) while those in the moderate pain scale category were 7 (46.7%).

Bivariate Analysis

The results of the bivariate analysis were used to see the effect of warm red ginger compresses on reducing 
rheumatoid arthritis pain in the elderly at the Tresna Werdha Pagar Dewa Social Institution, Bengkulu. The results 
of these researchers themselves can be seen in the following table 3: 

Table 3: Distribution of Average Pain Scale of Respondents Before and After the Intervention in the Form 
of Warm Red Ginger Compress Rheumatoid Arthritis Elderly At The Social Institution Tresna Werdha 

Pagar Dewa Bengkulu 

Variable Mean SD P Value N

Pain Scale

0,000 15
Pre Intervention 5,22 0,94

Post Intervention 3,89 1,01

Based on table 3, the results of the analysis of the average pain scale pre intervention warm red ginger compress 

is 5.22 with a standard deviation of 0.94. After giving 
the warm red ginger compress the average pain scale 
was 3.89 with a standard deviation of 1.01. The results 
of the statistical test with a P value of 0.000, it was 
concluded that there was a significant influence between 
the pain scale before and after the intervention of warm 
red ginger compresses in the elderly with rheumatoid 
arthritis at the Tresna Werdha Pagar Dewa Social 
Institution, Bengkulu. 

Discussion
Univariate Analysis 

1. Distribution of Respondents Based on Pain Scale 
Pre Intervention

Based on table 1, it is known that the pain scale 
before being given a warm ginger compress was 13 
(86.7%) experiencing moderate pain and 2 (13.3%) 
experiencing mild pain. The results of this study are one 
of the manifestations that most of the elderly experience 
moderate pain. This is also based on changes in the 
function of the musculoskeletal system such as decreased 
muscle mass and strength, bone decalcification, 
degenerative joint changes that can lead to rheumatoid 
arthritis in the elderly3.
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The results of this study are in line with research 
conducted by Hamdana (2018) note that the intensity of 
pain before compressing is 9 respondents (60%)6. These 
data are the same as a study that is currently being carried 
out where the pain is the mildest by elderly people with 
arthritis who have moderate pain. This pain is a form 
of subjective and emotional sensory experience that is 
unpleasant tissue damage, especially in the joints of the 
elderly with rheumatoid arthritis.

According to researchers, if this is allowed to 
prolong it will increase the increase in intention. This 
increase can be characterized as a result of synovial 
damage which will lead to infection. This infection can 
attack the synovial area so that joint damage with the 
end result appears pain intensity with an increasingly 
bad category 

2. Distribution of Respondents Based on Pain Scale 
Post Intervention

Based on table 2, it is known that the scale of 
pain in the elderly with rheumathoid arthritis after the 
intervention of warm ginger compress therapy at the 
Tresna Werdha Social Home is as many as 8 (53.3) 
experienced mild pain and 7 (46.7%) experienced 
moderate pain. Based on the results of this study, it can 
be seen that there is a decrease in the pain scale after the 
intervention of the red ginger warm compress.

The results of this study are in line with the 
research of Rahayu (2017) where the pain scale after 
the intervention of red ginger is mostly on a scale of 2 
and 3 with (mean 2.5) these results indicate a decrease 
in pain scale after this intervention because of red 
ginger7. has a higher oil and oleoresin content than other 
types. The results of the study also said that after the 
ginger compress was carried out, the pain scale of the 
respondents was mostly in the mild category according 
to 9 respondents (60%) or experienced a decrease in the 
pain scale in the elderly with rheumatoid arthritis 6.

While the results of this study are also in line with 
the research of Hemmati 2016) which presents herbal 
remedies which contain ginger which can help improve 
the condition of patients with rheumatoid arthritis8. 
These improvements take the form of minimal reduction 
of inflammation and pain. The hope will eventually be to 
apply the dosage to chemical management uses

According to researchers the cause of reduced 
pain intensity also occurs due to the presence of the 

enzyme cyclo-oxygenase found in red ginger which 
has an impact on reducing inflammatory conditions. In 
addition, the content of red ginger, which can release a 
hot and spicy sensation, can cause vasodilation of blood 
vessels, especially those in the area where the compress 
is applied so that this condition will inhibit the release 
of pain receptors with the manifestation that the elderly 
will feel more comfortable than the previous condition. 

Bivariate Analysis 

Based on table 3 the average pain scale before the 
intervention was 5.22 with a standard deviation of 0.94. 
After giving the warm red ginger compress intervention, 
the mean pain scale was 3.89 with a standard deviation 
of 1.01. The statistical test results obtained a P value 
of 0.000, it can be concluded that there is a significant 
influence between the pain scale before and after the 
intervention of warm red ginger compresses in the 
elderly with rheumathoid arthritis at the Tresna Werdha 
Pagar Dewa Social Institution, Bengkulu.

The results of this study are in line with the research 
of Rahayu (2017) where it was found that there was a 
significant effect of giving red ginger compress therapy 
in reducing joint pain in elderly people with rheumatoid 
arthritis with a p value. 0.037 (p <0.05)7. Ginger 
rhizome has the same pharmacological properties as 
NSAID drugs which can reduce inflammation and pain 
in the elderly with fewer or no side effects compared 
to pharmacological management9. This is also based 
on the nature of ginger which has pharmacological and 
physiological effects where ginger is able to release 
heat compounds, as anti-inflammatory, anti-tumor, 
antioxidant, helps lose weight and as a treatment for the 
digestive tract10.

Ginger is a good therapy for pharmacological 
side therapies such as NSAIDs and DMRAD which 
are given orally for the treatment of arthritis, both 
pain and inflammation. benefits or good responses to 
reduce inflammation and pain11. This is in line with the 
opinion of Therkleson (2010) that ginger compresses 
are able to create a feeling of warmth in the body so 
that it makes the client relax which results in increasing 
the opportunity to rest the client and feel calmer, more 
comfortable and reducing body tension because ginger 
contains heat, anti- inflammation and analgesics that can 
reduce pain in clients with musculoskeletal problems 
including rheumatoid arthritis12.

According to researchers the activeness of the 
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elderly to follow the process of giving intervention in 
the form of warm red ginger compresses will increase 
maximum results related to reducing the scale of 
rheumatoid arthritis pain which is based on the content of 
the compounds in red ginger which also has an important 
role in reducing the pain scale. in the elderly because red 
ginger has the effect of being able to dilate blood vessels 
around the compressed area so that pain receptors such 
as prostaglandins, histamine and bradykinin can be 
inhibited, so that the pain scale decreases. 

Conclusion
The scale of pain in the elderly with rheumatoid 

arthritis before being given warm ginger compress 
therapy at the Tresna Werdha Pagar Dewa Bengkulu 
Social Institution, as many as 13 respondents (86.7%) 
experienced moderate pain and 2 respondents (13.3%) 
experienced mild pain

The scale of pain in the elderly with rheumatoid 
arthritis after being given warm ginger compress 
therapy at the Tresna Werdha Pagar Dewa Bengkulu 
Social Institution, as many as 8 respondents (53.3%) 
experienced mild pain and 7 respondents (46.7%) 
experienced moderate pain

There is an effect of a warm red ginger compress on 
the reduction of rheumatoid arthritis pain at the Tresna 
Werdha Pagar Dewa Social Institution, Bengkulu. 
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Abstract
This study is intended to absorb various aspirations and information about all aspects of police performances. 
It is also projected so that the ranks of the police can guarantee openness and accessibility to comprehensive 
information about their performance. Through this study, the impact of the implementation of the police 
programs and activities which are then realized through their performances can thus be examined carefully. 
With this in mind, police legitimacy and community support are expected to flourish. It can be said, the study 
is actually a kind of ‘tool’ that is important in the effort of raising partnerships as well as synergistic joint 
problem solving among the police, stakeholders, and the public. Through this study, meaningful dialogue 
in order to hear, understand, accept, solve problems, and then meet the needs of the police, can take place. 

Keywords: police, performance, Indonesia 

Introduction
Philosophically, the study of an understanding of a 

case, in this case let’s say about the performance of the 
police can actually be considered like a ‘consultation’. 
In summary, ‘consultation’ can be understood as a 
process of finding information from a person, group 
of people, institutions, and other sources of reference. 
Furthermore, consultation on the cross is a process of 
dialogue that ultimately leads to a decision making1. In 
relation to the police, consultation provides a way for 
users of police services, stakeholders, and the public 
in general, to understand and influence the decisions 
and policies regarding them2. Like a consultation, this 
research can be said to be an embodiment of Good 
Governance, whose main pillars are transparency, public 
participation, and public accountability.

Within the framework of police relations and 
performance, the study as a consultation is intended to 
absorb various aspirations and information about all 
aspects of police performance. On the other hand, this 
study is also intended so that the ranks of the police can 
guarantee openness and accessibility to comprehensive 
information about their performance3. Through this 
research, the impact of the implementation of programs 
and activities which are then realized through the 
performance of the police ranks can thus be carefully 
examined. With this in mind, police legitimacy and 

community support are expected to be built. Consultation 
for police is actually a kind of ‘tool’ that is important 
in the effort of raising partnerships, between as well 
as synergistic joint problem solving by the police, 
stakeholders, and the public. Through studies/research 
as public consultation, meaningful dialogue in order to 
hear, understand, accept, solve problems, and then meet 
the needs of the police, can take place.

This research on the performance of the Indonesian 
National Police was built by 5 components, which 
included mutual understanding, handling, barriers and 
support, linkages, and satisfaction level. Starting from 
the five components of the study, this study then traced 
5 areas of study, namely abuse of authority, including 
the abuse of rights and power to act for inappropriate 
purposes; allegations of corruption, which is an act in the 
form of requesting compensation for money or in other 
forms for work that should have been done by the police; 
poor service can be in the form of protracted delays, 
improper handling, conspiracy, procedural irregularities, 
and embezzlement of evidence; discriminatory treatment, 
i.e. services that are biased or biased or give importance 
to one party, without regard to the applicable provisions 
so that it harms the other party; and incorrect use of 
discretion, which is the free use of authority or authority 
that is unwise and lacks consideration, which results in 
wrong or harmful decisions or actions. Furthermore, the 
five fields of study ‘collide’ with what is referred to in this 
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paper as the 5 pillars of the development of the police, 
namely professionalism development, consolidation of 
independence, budget planning, development of human 
resources, and provision of facilities and infrastructure, 

Methodology
Working in the realm of legal philosophy with 

a comparative model, this research on police and 
performance in other words about Polri’s performance 
is carried out as a literature study supported first by 
Field Research, and then also by Survey, and guided 
by a constructivism paradigm4,5. The Methodology 
of Philosophy Research Methodology is followed 
because the Philosophy of Law in its cross is more a 
part of Philosophy6. This research was conducted for 
approximately 4 months in various institutions with the 
potential availability of informants and/or respondents 
who were adequate and had a treasury of literature 
on policing in general, as well as literature on police 
performance in particular. These institutions include the 
National Police Headquarters, National Police Education 
and Training Institutions such as the Police College 
of Education (STIK), National Police Commission 
(Kompolnas), and so on. 

Results 
Understanding and Handling

In the current reform era, openness or transparency 
has indeed become our daily life, including within the 
scope of the police. Therefore, it is not surprising that 
Polri’s performance is reviewed through transparency 
including in the handling of the five fields of study. It 
is seen that the majority of informants/respondents who 
stated that the handling of alleged corruption in this case 

in terms of transparency turned out to be going very 
well. This finding was followed by the handling of poor 
service issues, and then followed by the handling of 
cases of discriminatory treatment, and then behind it was 
a case of abuse of authority. What is unfortunate is that 
there are not many informants/respondents who see that 
handling the problem of using the wrong discretion is 
very good. It can be suspected that the abuse of authority 
and discretion which is one form of authority is still a 
sensitive issue within the National Police. 

Barriers and Support

The results showed that handling the issue of 
using the wrong discretion faces the highest enormous 
obstacles. The next very big obstacle relates to handling 
abuse of authority. The findings showed that the highest 
enormous obstacle that must be overcome in handling 
cases is incorrect use of discretion. Consistent with the 
foregoing description, this finding makes it clear that 
the problems that underlie the misuse of discretion are 
indeed significant. This problem stems from the still 
weak understanding of discretion and its use. Therefore, 
it requires commitment from all related parties to make 
it sturdy and strong. In this study it was revealed, the 
highest level of support was apparently given to the 
handling of suspected corruption. This proves that 
the enthusiasm of all levels of society to eradicate 
corruption, including those that are contagious within 
the National Police, has indeed reached a proud level. 
Critical demands from the community for good police 
services were also raised here. On the other hand, the 
new atmosphere covers, firstly the problem of the use 
of erroneous discretion and secondly the problem of 
abuse of authority. Previously each was shown to face 
the highest obstacle and the second highest. 
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Figure 1. Understanding, Handling, Support and Barriers of Police
Linkages

The linkage is intended to examine how each of the National Police Development Pillars are: budget planning; 
human resource development; provision of facilities and infrastructure; professionalism development; and 
strengthening the independence of the National Police will affect the Field of Study and its handling, which has already 
known consists of: abuse of authority; alleged corruption; poor service; discriminatory treatment; and incorrect use 
of discretion. The findings show how professionalism is really related to handling police performance issues in 
a number of ways. First, the wrong use of discretion, only the second, abuse of authority. This is understandable 
given that as a profession, the police are characterized by certain specifications relating to intellectual or theoretical 
expertise as well as technical, training and education, competence, organization, discipline and code of ethics, as well 
as commitment to altruistic services (public services)7. Only by mastering these specifications in other words only by 
professionalism, discretion and authority of the police in general can be understood and used properly and correctly. 
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Independence

In general, the findings show that independence has 
a high relationship with all categories or fields of study, 
along with its handling. In particular, independence has 
a very high relationship with: first, the alleged corruption 
and second, the abuse of authority. This proves that the 
handling of the alleged corruption requires the party 
assigned to avoid ‘intervention’ from all directions, 
both from the internal and external sides of the National 
Police. Independence is very much needed here, 
precisely because of the nature of the case of the alleged 
corruption itself which castrated independence through 
the flow of collusion and nepotism, but it needs to be 
distinguished between ‘intervention’ and ‘participation’. 
The term ‘participation’ does not deny independence at 
all, it actually strengthens independence in the context 
of synergistic partnerships, because only those who 
take part, not those who depend, can partner and work 
together in a healthy manner. 

Budget

Similar to the previous description, in general 
the budget has a high average relationship with all 
categories or fields of study and their handling. In 
particular the budget has a very high connection with 
alleged corruption and poor service. This makes sense 
because only with an adequate budget, corruption, 
especially the element of corruption is expected to be 
prevented. Also with an adequate budget, service for 
the community is expected to be improved. Good and 

correct budget planning is thus expected to be able to 
control the creativity ’of police officers in the field in 
order to find additional costs to cover the shortfall in 
the cost of carrying out their duties and to boost efforts 
to improve community service standards. Among all 
categories, the very high linkage between the budget 
and the use of erroneous discretion is the lowest. This 
relation should not be read as if handling the case of the 
use of the wrong discretion does not require a budget. 
For the wrong use of discretion, so far the relationship 
has focused on professionalism. 

Human Resources

The findings are in line with the previous exposure, 
in general the relationship between the human resources 
of the National Police with the overall categories or 
fields of study and their handling is quite high. But this 
time what happened to professionalism turned out to be 
repeated again. In particular, the very high linkages of the 
Indonesian Police Human Resources are by handling the 
problem of using the wrong discretion and handling the 
field of abuse of authority. This is understandable because 
discretion can be used appropriately and authority is not 
misused only by qualified police human resources, within 
the scope of the police, this means professional police 
human resources. It is at this point that professionalism 
and HR work in handling cases of misuse of discretion 
and handling abuse of authority reaches a meeting point. 
In other words professionalism is apparently identified 
with HR: talking about professionalism means talking 
about HR and professionalism. 

Figure 2. Professionalism, Independence, Budget and HR 
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Cont... Figure 2. Professionalism, Independence, Budget and HR

Facilities and Infrastructure

The finding shows that Polri’s facilities and 
infrastructure are generally related to all categories 
or fields of study, as well as handling them at a high 
enough to high level. But specifically, the facilities and 
infrastructure of the National Police are related to very 
high levels first of all with the poor service category. 
The informant/respondent seems to rationally associate 
poor service with the availability of adequate police 
infrastructure and facilities.

The point is, if the problem of police performance 
in the field of poor services is raised, then the solution 
should be sought first through efforts to provide adequate 
facilities and infrastructure for the Police. It is common 
knowledge that so far the poor service of the National 
Police has largely passed away to the pillars of the 
development of the National Police’s infrastructure and 
facilities, in this case being limited to other pillars.

The study also revealed that there were actually some 
informants/respondents who did not know how the actual 
linkages between the National Police development pillars 
were professionalism, independence, budget, human 
resources, as well as Polri facilities and infrastructure by 
handling police performance issues. However, there are 
some informants/respondents who have been able to see 
the relationship between the two. Others understand that 

the pillars of the development of the National Police are 
not only related, but also affect the handling of police 
performance issues. 

Most informants/respondents then came to the 
understanding that independence was ranked third, 
professionalism was ranked second, and police HR 
was ranked first, in terms of the most related or most 
influential, both the process and the results of handling. 
On the other hand there are some informants/respondents 
who judge that all the same are related or influence, the 
process and/or the results of treatment. The findings at 
least illustrate that the police performance problems 
that have been complained by the public, namely the 
abuse of authority, suspected corruption, poor service, 
discriminatory treatment, and the use of erroneous 
discretion following the process and handling do have a 
common thread with the pillars of the development of the 
National Police, namely development professionalism, 
stabilization of independence, budget planning, human 
resource development, and the provision of facilities and 
infrastructure of the Indonesian National Police. From 
one side to be able to resolve the policing issues, the 
National Police development pillar needs to be upheld. 
From the reverse side, it can also be said to be able to 
uphold the development pillars of the National Police, 
the problem of police performance needs to be resolved.
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Thus, the relationship between the performance of 
the police and the development pillars of the Indonesian 
National Police is essentially reciprocal. The answer to 
the question about which direction to go is based on the 
needs that exist, according to the context of space and 
time. The task of all parties is to make the relationship 
optimal for the progress of the police in particular and 
for the welfare, justice and prosperity of the Indonesian 
people in general. 

Satisfaction
In general, the level of satisfaction of informants/

respondents towards the overall handling of police 
performance issues is actually quite high to high. But in 

particular, the respondents’ very high level of satisfaction 
with the handling of police performance problems in the 
field of alleged corruption was the highest, followed 
by poor service and discriminatory treatment. This 
could mean that the handling of the problem of police 
performance in these fields really meets the expectations 
of the community. One component that contributes to the 
achievement referred to may be intense promotion, both 
from the National Police itself and from other parties 
regarding the need for efforts to improve the handling of 
police performance problems in these three categories. 
The weakest point lies precisely in the wrong use of 
discretion which is then followed by abuse of authority. 
Once again, these two categories indeed need deeper and 
broader attention from all parties for their improvement. 

Figure 3. Infrastructure and Satisfaction 

Conclusion
This study shows that there are at most informants/

respondents who are well aware of what is meant by 
police performance problems in the field of alleged 
corruption, followed by poor service. This can be 
understood because since the reformation of corruption 
and poor service has been a major issue that has surfaced 
in all public institutions, including the National Police. 
What is least understood is the area of incorrect use of 
discretion. Even if they understand, discretion is usually 
considered as an abuse of authority.

In this case, the handling of alleged corruption was 
stated very well by the most informants/respondents. 
Handling the problem of using the wrong discretion 
was declared very good by at least informants/
respondents. This finding seems to preach that all 
parties’ understanding of police discretion and its 
application is apparently far from expectations. Even 
though the police leadership itself has underlined on 
various occasions that police members are essentially 
bearers of discretion. This study also revealed that the 
highest obstacle was actually faced in the handling of 
the problem of using the wrong discretion, while the 
highest very large support was apparently given to the 
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handling of the alleged corruption. The issue of police 
performance and its handling has a common thread with 
the pillars of the development of the Police. In this case, 
if professionalism is really related to handling the use of 
incorrect discretion, then independence and budget have 
a very high relationship with the alleged corruption. 
Overall independence ranks third, professionalism ranks 
second, and human resources ranks first, in terms of the 
most related, or most influential, processes and results 
of handling of police performance problems. Thus, the 
very high level of satisfaction of informants/respondents 
regarding the handling of police performance problems 
in the field of alleged corruption is the highest and 
the weakest point lies precisely in the wrong use of 
discretion. In this regard, the very high need to improve 
the handling of police performance problems is related 
to the field of incorrect use of discretion. 
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Abstract
The context of enforcement of money laundering is not a simple concept that is very complicated because 
it is so complex that it is very difficult to formulate criminal offenses in an objective and effective manner. 
This can be seen from countries that regulate the problem of money laundering. Money laundering is already 
a phenomenon of cross-border crime and organized crime which requires special law enforcement as well, 
in this case one of the means used is a means of punishment. The modus operandi of money laundering 
crime continues to change from time to time in line with the advancement of the era and the technology of 
the community. To that end, increasing the ability of law enforcement officers in the field of enforcement 
of money laundering crimes must always be improved, one of the efforts to overcome and prevent money 
laundering by means of a penal policy. In this study, the data used are secondary data with a normative 
juridical approach and normative descriptive analysis reported in a research report. From the results of the 
research that has been carried out, it has been concluded that the means of reasoning are useful in efforts to 
prevent and deal with money laundering. 

Keywords: crime, money laundering, penal policy. 

Introduction
Indonesia’s economic development aims to create 

a just and prosperous society based on Pancasila and 
the 1945 Constitution as reflected in good economic 
growth and controlled inflation. Some principles that 
must be considered and applied in bank management 
so that the banking system can be healthy can be done, 
among others, by the principle of prudential, safety, 
profitability, and efficiency that can support the strength 
and growth of the banking system and can accommodate 
the development needs of government and society. Like 
other countries, Indonesia also pays special attention to 
the problem of money laundering (Law No. 25/2003) 
and bringing abroad considered transnational organized 
crime (Transnational Organized Crime/TOC).
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In further development, with the increasingly 
sophisticated forms of crime that have international 
networks and use financial institutions, especially banks 
as targets and facilities, for example, it can be stated as 
white-collar crime or money laundering, banks must 
more alert. In some countries, banks are required to have 
and implement a Know Your Customer Principle policy 
and system, so that bank management and banking 
authorities can have legal consequences, both civil and 
criminal sanctions against the bank. The involvement 
of banks in money laundering is due to the ease of the 
process to manage the proceeds of crime in various 
bank businesses, including in the form of deposits 
such as deposits, demand deposits, and can also be 
placed in the form of other financial instruments such 
as Bank Indonesia Certificates, the use of safe deposit 
boxes and so. The use of banks as mentioned above is 
an indispensable thing in money laundering because 
criminal organizations need to manage financial cash 
flow by placing their funds in banking business activities 
so that they do not need to reinvest their funds in criminal 
activities.

DOI Number: 10.37506/ijfmt.v14i4.12054
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The process of money laundering, there is always 
a connection with financial service providers. Money 
laundering is a crime that harms the interests of the 
community, and can lead to economic instability in a 
country and economically not beneficial to the country.

Banks conduct their business on the basis of 
economic democracy using the precautionary principle, 
with the main function being to collect and distribute 
funds to the public. Thus, banking is a very fertile place to 
disguise the proceeds of crime in the form of laundering 
the proceeds of crime that enter the financial system as if 
it became lawful property (clean money). For this reason, 
criminal sanctions need to be formulated in the policy 
of handling and preventing money laundering. The 
problems raised in this study are to explore the criminal 
sanction policy is formulated in or specifically the issues 
raised whether criminal sanctions (imprisonment) can be 
used as a means to prevent and eradicate non-criminal 
money laundering. 

Research Methods
The research approach is preferred through the 

normative juridical approach and supported by a 
sociological juridical approach. The normative juridical 
approach relies on secondary data sources in the form of 
criminal law regulations, or other supporting materials. 
The sociological juridical approach relies on primary 
data/materials, which is the source of the data that is 
directly found. The data obtained will be analyzed 
and presented qualitatively using discrete normative 
analysis. 

Money Laundering Practice

In practice, money laundering almost always 
involves banks because of the globalization of the 
banking system, so that through payment systems, 
especially those that are electronic in nature, large 
proceeds of crime will flow or move beyond the 
jurisdiction of a country by utilizing the bank secrecy 
factor that is generally upheld high by banks1,2. After 
the ratification of the Law of the Republic of Indonesia 
Number 15 of 2002, which has been amended by the 
Law of the Republic of Indonesia Number 25 of 2003, 
concerning Criminal Acts of Money Laundering, and 
finally with the enactment of Law Number 8 of 2010 
concerning Prevention and Eradication of Criminal Acts 
Money Laundering which is expected to be a crime of 
money laundering can be prevented or eradicated, where 
the form includes criminalization of all acts in each stage 

of the money laundering processes. 

In Law Number 8 of 2010 described in Article 3, 
Article 4, Article 5 regarding money laundering stated that 
laundering, transferring, donating, exchanging, or other 
acts of assets that are known or reasonably suspected are 
the results of criminal acts with the intention to conceal, 
or disguise the origin of assets so that they appear to be 
legitimate assets. The formulation in the article above 
can be used as a picture of the public about what is meant 
by money laundering activities, which is a crime where 
by putting cash into a financial system, transferring 
assets that originate from criminal acts, using assets or 
money illegal, which originates from criminal offenses 
that successfully enter the financial system which is 
motivated to pursue profit and has a negative influence 
or can be harmful or detrimental to national and even 
international interests. Another instrument which is an 
institution to prevent and eradicate money laundering is 
the establishment of the Financial Transaction Reports 
and Analysis Center (PPATK) by the government as 
mandate for the enactment of Law Number 8 of 2010 
concerning Prevention and Eradication of Money 
Laundering Crimes. The Financial Transaction Reports 
and Analysis Center (PPATK) is tasked with storing 
and evaluating suspicious transaction information and 
reporting it to the police and prosecutors if there are 
elements that fulfill the crime of money laundering3. 
Besides that, PPATK is an independent institution 
formed in order to prevent money laundering.

In international practice in the field of money 
laundering, the same institution as PPATK is called the 
Financial Intelligence Unit (FUI), which is implicitly 
regulated for the first time in forty recommendations, 
from the Financial Action Task Force on money 
laundering (FATF). The Financial Intelligence Unit is 
a harvesting agency that specializes in handling money 
laundering. This institution is one of the most important 
structures in money laundering efforts in each country. 

Politics of Law of Criminal Policy in Money 
Laundering

From the perspective of politics of criminal law, 
the use of a legal means cannot be a priori or absolutely 
stated as a necessity or otherwise stated as something 
that must be rejected or abolished altogether. This 
means, seen from the criminal point of view of politics 
of criminal law, the main problem does not lie in the 
pro or contra problem of the use of criminal sanctions, 
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but the most important is the lines of policy or approach 
which should be taken in using criminal sanctions. 
One of the sounding considerations of the Caracas 
Declaration of the Sixth UN Congress in 1980 consider 
that the phenomenon of crime, through its influence 
on society, disrupts the entire development of nations, 
damages the welfare of the people both spiritually and 
materially, endangers human dignity and creates an 
atmosphere of fear and violence that encourages quality 
of life. Therefore, planning policies to improve social 
welfare must also be accompanied by a policy of social 
protection planning. In fact, in determining social policy, 
which is rational efforts to improve the welfare of the 
community, it must also include a policy regarding social 
protection planning, called “politics of criminal law”5. 
The ultimate goal of criminal policy is “community 
protection” to achieve the main goal which is often 
referred to by various terms, for example “happiness of 
the citizens”, “a healthy and refreshing cultural life” (a 
wholesome and cultural living), “Social welfare” or to 
achieve “equality”. Thus, politics of criminal law which 
are part of the planning of community protection are also 
part of the overall social policy.

In connection with this concept of thought,6 once 
stated that if criminal law is to be involved in efforts 
to overcome the negative aspects of community 
development, then it should be seen in the overall 
relationship of politics of criminal law or “social defense 
planning”. It was also stated later, that even “social 
defense planning” must be an integral part of the national 
development plan. This integrated conception of thought 
and policy also underlies the discussion of the issue of 
“Crime and development” which became the central 
theme of the fourth 1970 United Nations Congress on 
Prevention of Crime and The Treatment of Offenders. 
Therefore it is also natural that in one report on the issue 
of “Social defense policies in relation to development”, 
it was stated among other things: “every dichotomy 
between state policy for the protection of society and 
planning for national development is something that is 
not according to its definition” (Fourth United Nations 
Congress). Thoughts of this integral policy were put 
forward by W. Clifford at the 32nd International Seminar 
Course on Reform in Criminal Justice in Japan in 19737.

From the concept of thought and the integral policy, 
there are two things that need to be considered in the 
crime prevention policy using criminal sanctions. First, 
there needs to be an integral approach between penal and 
non-penal policies. Second, policy approach and value 

approach are needed in the use of criminal sanctions. 
Efforts to tackle crime problems have been carried out in 
various ways, but the results have not been satisfactory. 
It is very interesting what was stated by Habib-Ur-
Rahman Khan in his article entitled “Prevention of 
Crime - It Is Society Which Needs the Treatment” and 
Not the Criminal”8, that criminal policy as an inherent 
part of general political and social policy. One of the 
efforts to tackle crime is to use criminal law with 
criminal sanctions. However, even this business is often 
questioned. The debate over the role of the criminal in 
dealing with this crime, according to Inkeri Anttila9, has 
been going on for hundreds of years and according to 
Herbert L. Parker10, efforts to control anti-social acts by 
wearing criminal someone who is guilty of violating a 
crime is “a social problem that has an important legal 
dimension”11. 

The use of legal measures, including criminal law 
as one of the efforts to overcome social problems, 
including in the field of law enforcement policies, in 
addition because it aims to achieve the welfare of society 
in general, the law enforcement policy is also included 
in the field of social policy, namely all rational efforts to 
achieve community welfare. As an issue that is a policy 
issue, the use of criminal law is not a necessity. There is 
no absolute in the field of policy because in essence in 
the policy problem people are faced with the problem of 
policy assessment and selection of various alternatives10. 
Thus, the problem of controlling and overcoming crime 
by using criminal law is not only a social problem as 
stated by Parker10, but also the problem of policy.

Policy formulation can be said as a stage of 
functionalization, in this case the functionalization of 
criminal sanctions of prisons related to the problem 
of prevention and eradication of the crime of money 
laundering. Broadly speaking, the functionality of 
criminal sanctions against money laundering prevention 
and eradication can be divided in some ways. First, the 
functionalization of criminal law can be interpreted 
as an effort to make the criminal law can function, 
operate or work and be realized concretely. The term 
functionalization of criminal law can be identified 
with the term operationalization or concretization 
of criminal law which is essentially the same as the 
definition of criminal law enforcement. Contrary to this 
understanding, the functionalization of criminal law, 
such as the functionalization or law enforcement process 
in general, involves a minimum of three interrelated 
factors, namely legal factors, law enforcement agencies/
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factors and legal awareness factors. The division of these 
three factors can be related to three components of the 
legal system, namely the legal substance, legal structure 
and legal culture.

Second, legislative factors that should be reviewed 
are legislative policy factors relating to the problem of 
preventing and eradicating money laundering. Reviewing 
this issue is very important because legislative policy is 
basically the most strategic initial stage of the overall 
planning of the legal functionalization process during or 
criminal law enforcement process. In other words, the 
legislative policy stage is the most strategic stage for 
crime prevention efforts. This stage is the formulation 
stage that forms the basis, basis and guidelines for the 
next functionalization stages, namely the application 
stage and the execution stage12. Hence, crime prevention 
planning or policy as outlined in the legislation, in 
general covers planning or policies regarding what 
prohibited acts will be dealt with because they are 
considered dangerous or harmful; planning or policy on 
what sanctions are imposed on the perpetrators of the 
prohibited conduct (whether in the form of a criminal 
or act) and the system of its application; planning or 
policy regarding procedures or mechanisms of the 
criminal justice system in the framework of criminal law 
enforcement processes.

Therefore, a review of legislative or formulative 
policies relating to money laundering should also be 
focused on the three policy areas (policy or plan of 
action) above. 

Conclusion
Efforts are made in preventing and overcoming 

the Crimes of Money Laundering there are two 
suggestions that can be chosen: firstly, using the means 
of punishment (criminal sanctions), and secondly, using 
non-penal means (other than criminal sanctions), such 
as social sanctions, economic sanctions, and so on. 
Basically, the means of punishment are retaliatory/
retributive of crimes committed by perpetrators, while 
non-penal means are essentially meaning to prevent the 
occurrence of criminal acts or commonly referred to as 
a means of incentive. Perpetrators of money laundering 
can be classified into two namely active and passive 
perpetrators. The two perpetrators can be criminally 
liable, Money Laundering Crime Countermeasures 
conducted by the Financial Transaction Analysis Center 
must pay attention to: alert principles and reporting 

system, implementation of financial reporting systems, 
the application of the principle of getting to know 
customers, cooperating with related parties. The modus 
operandi of money laundering often uses bank secrecy, 
but by Bank Indonesia confidentiality can be excluded 
for checking customer accounts. The use of penal 
means is intended to deter and act against any act that 
can harm the public or state finances. For suggestions, 
it is necessary to increase bank supervision by the 
PPATK in particular for suspicious transactions and 
the enforcement of the principle of knowing customers 
as a means of preventing money laundering. It is also 
suggested to uphold the principle of state financial 
protection in the criminal justice system relating to the 
practice (legal case) of money laundering. Then hold 
relations between countries as an effort to prevent and 
prosecute cases of money laundering and finally the 
imposition of maximum penalties as a means of law 
enforcement. 
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Abstract
Fiduciary collateral is one of the material guarantees, thus giving a fiduciary recipient a strong position. This 
is the main principle of fiduciary collateral, one of which is if the debtor defaults then the fiduciary collateral 
object can be executed. With the decision of the Constitutional Court No. 18/PUU-XVII/2019, there are 
various conflicting opinions. This study aims to find evidence and analyze with legal studies relating to 
the execution of fiduciary guarantees after the existence of the decision. The research method used is socio 
legal. From the results of the study it can be seen that the existence of the Constitutional Court decision 
lead to a variety of different interpretations. It is assumed that fiduciary recipients can no longer carry out 
executions based on their own power because they have to go through court. On the other hand, it is of the 
view that if the fiduciary recipient does not have the right to carry out executions based on the power of 
the fiduciary recipient himself and must go through a court of law then this is contrary to the principle of 
material security. The difference in interpretation can lead to legal uncertainty and lack of legal protection 
for fiduciary recipients who should have a strong position. Among other things in the case of debtor defaults, 
execution should be carried out without having to go through court. 

Keywords: execution, guarantee, fiduciary, constitutional court decision, default 
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Introduction
As a material guarantee, fiduciary security is a 

strong guarantee and easy to implement. Therefore, if 
the debtor defaults, execution can be carried out on the 
object of fiduciary security in accordance with Article 
29 of Law Number 42 of 1999 concerning Fiduciary 
Guarantee. The granting of fiduciary guarantees is done 
through a process called the Constitutum Procedure 
(the transfer of ownership of objects without giving up 
the physical object). In connection with this fiduciary 
guarantee, the physical object remains in the hands of 
the owner or debtor1.  Article 1 number 1 number 
2 Law No. 42 of 1999 concerning Fiduciary Security 
states that Fiduciary is the transfer of ownership rights 

of an object on the basis of trust provided that the object 
whose ownership rights are transferred remain in the 
possession of the object owner. Based on the provisions 
of Article 1 number 2 of Law No. 42 of 1999, fiduciary 
guarantee is the right of guarantee for movable objects 
both tangible and intangible and immovable objects, 
especially buildings which cannot be encumbered by 
mortgage rights as referred to in Law No. 4 of 1999 
concerning Mortgage Rights which remain in the 
possession of the Fiduciary Giver, as collateral for the 
settlement of the debt, which gives priority position to the 
Fiduciary Recipient of other creditors. The emergence of 
the fiduciary guarantee institution as it is known today 
in the form of fiduciare eigendomsoverdracht or FEO 
is related to the provisions in Article 1152 paragraph 
(2) Civil Code that require that the authority over the 
mortgaged object may not be in the hands of the pledge 
(inbezitstelling requirements). The birth of a fiduciary 
guarantee was basically born as an effort to anticipate a 
deadlock from having to move the collateral object in a 
pawn2.
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For fiduciary creditors, fiduciary guarantees 
benefit because they can guarantee the security of their 
receivables. For fiduciary givers, this fiduciary guarantee 
is beneficial because the object can still be used for daily 
needs, especially if the object is an item for the purposes 
of running a business3,4. The benefits of fiduciary 
guarantees for the development of the business world 
cannot be denied. However, on the other hand there 
are often various problems that arise in the regulation, 
implementation and enforcement of fiduciary guarantee 
laws, including the issue of execution of fiduciary 
guarantees5. As one of the material guarantees, it gives 
authority to creditors to carry out the execution of 
fiduciary guarantees in accordance with what is regulated 
in Article 29 of Law Number 42 of 1999 concerning 
Fiduciary Guarantees which covers 3 ways of execution. 
With regard to the right to execute in the case of debtor 
default, these problems often arise, even though they are 
explicitly regulated in the Fiduciary Security Act. One 
of them is related to Article 15 Paragraph (2) Fiduciary 
Guarantee Certificates stating that fiduciary guarantees 
have the same executorial power as court decisions 
that have permanent legal force. This even caused a 
dispute between the parties that ended in the process 
in court. There is a judicial review of the Article to the 
Constitutional Court, which in the end the Constitutional 
Court makes a decision namely decision No. 18/PUU-
XVII/2019. This decision raises pros and cons in their 
implementation and various interpretations in society. 

This study uses the socio legal research method 
with library research to obtain secondary data relating 
to the regulation of fiduciary guarantee execution and 
field research to obtain primary data by examining the 
implementation of fiduciary guarantee in public life after 
the Constitutional Court Decision Number 18/PUU-
XVII/2019. The concepts and theories that will be used 
as analysis knives are the Fiduciary Guarantee concept, 
the concept of Execution of material guarantees, the 
concept of material rights, and the concept of property 
rights. This study raised the issue of legal study of the 
Constitutional Court’s decision on the implementation 
of fiduciary guarantee execution.This study is aimed at 
uncovering and analyzing the legal consequences of the 
Constitutional Court decision on the implementation of 
fiduciary guarantees. 

Literature Review
Collateral is everything that is received by creditors 

and handed over by the debtor to guarantee a debt 

receivable in the community or guarantee the security 
of creditors’ debts. Thus in principle the guarantee is 
an accessoir because its main function is to guarantee 
the fulfillment of the achievements that arise from 
an engagement6. In Article 1131 Civil Code stated 
that all debtors, both movable and immovable, both 
existing and new will later become guarantees for all 
debtor’s personal commitments the. The civil code can 
be seen that everyone is responsible for his debt, this 
responsibility in the form of providing his wealth both 
movable and immovable objects, if necessary sold to 
pay off his debts (the principle of schuld and haftung)7. 

In Article 1131 Civil Code laid the general principle 
of a creditor’s rights to his debtor8. Thus, all debtors’ 
assets are collateral for debtors’ debts to creditors. 
General principles contained in Article 1131 The Civil 
Code is further described in Article 1132 Civil Code, 
which states that the material preformance in Article 
1131 is a joint guarantee for creditors, and the results of 
the auction of the material are divided between creditors 
balanced according to the size of their respective 
receivables unless there are valid reasons to put the 
receivables from one another.

From the provisions of Article 1132 of Civil Code 
can be seen that in the event that a creditor has several 
creditors, the position of the creditors is the same (the 
principle of creditorium parity). If there is not enough 
wealth to pay off his debts, the creditors get paid based 
on the principle of balance/equality, that is, each gets a 
payment proportionally according to the size of the credit 
of each creditor. Thus contained a general principle that 
is the equality of the rights of creditors to the assets of 
the debtor, these legal reasons as referred to in Article 
1133 Civil Code, if there are debts with privileges, liens 
and mortgages. These debts must be paid in full3. 

Receivables whose repayment must take precedence 
over other receivables are called preferred receivables, 
while receivables which are settled according to the 
principle of balance are called concurrent receivables9. 
Fiduciary guarantee is one of the special guarantees 
which are material guarantees. The Fiduciary Guarantee 
Institute was actually very old and was well known 
and used in Roman legal society. In Roman law, this 
guarantee institution is known as the fiduciary cum 
creditore contracta (that is, a promise of trust made with 
a creditor). The contents of the promise made by the 
debtor with his creditor is that the debtor will surrender 
ownership rights to an object to his creditor as collateral 
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for his debt with an agreement that the creditor will 
transfer the ownership back to the debtor when the debt 
has been paid in full. Such relationships are called fides 
or fiduciary relationships10. 

In addition to the guarantee agency, in Roman law 
there is also a depositary institution known as fiducia 
cum amico contracta (that is, a promise of trust made 
with a friend). With the two fiduciary institutions 
mentioned above, to avoid misunderstanding in the 
Fiduciary Guarantee Act it is emphasized that what 
is regulated is a fiduciary guarantee institution, so the 
title of the law is “Fiduciary Guarantee”, while in the 
brief title it is sufficient to mention the Law about 
Fiduciary. Usually guarantees in business relationships, 
especially in financial institutions are made in the form 
of fiduciary transfer of ownership11. The granting 
of fiduciary guarantees is done through a process called 
the Constitutum Procedure (transfer of ownership of 
objects without giving up the physical object)1. In 
connection with this fiduciary guarantee, the physical 
object remains in the hands of the owner or debtor. 

Fiduciary security institutions have characteristics12. 
First, fiduciary guarantees have the nature of accessoir, 
meaning that fiduciary guarantees are not independent 
rights but the birth of their existence or removal depends 
on the principal agreement. Second, giving a preferential 
position to the fiduciary creditor recipient over other 
creditors (Article 27 of the Fiduciary Guarantee Act), 
meaning that the creditor has the right to take the 
settlement of his receivables over the results of the 
execution of objects which become fiduciary objects 
take precedence over other creditors. Third, it always 
follows the object guaranteed in the hands of whoever 
that object is (droit de suite) (Article 20 of the Fiduciary 
Guarantee Law). Execution of the Fiduciary Guarantee 
is regulated in Articles 29-34 of the Fiduciary Guarantee 
Act. 

Method
This study uses the socio legal research method 

with library research to obtain secondary data relating 
to the regulation of fiduciary guarantee execution and 
field research to obtain primary data by examining the 
implementation of fiduciary guarantee in public life after 
the Constitutional Court Decision Number 18/PUU-
XVII/2019. The concepts and theories that will be used 
as analysis knives are the Fiduciary Guarantee concept, 
the concept of Execution of material guarantees, the 

concept of material rights, and the concept of property 
rights. 

Decision of the Constitutional Court Relating to the 
Execution of Fiduciary Guarantees 

The Constitutional Court on January 6, 2020 
decided in its ruling that among other things stated that 
“Article 15 paragraph (2) of the Fiduciary Security Law 
as long as the phrase” executive power “and the phrase” 
equals a court decision with permanent legal force 
“contradicts the Law Basic of the Republic of Indonesia 
in 1945 and does not have binding legal force insofar as 
it is not interpreted “to fiduciary guarantees that there 
is no agreement on breach of contract (default) and 
debtors object to voluntary submission of objects that 
become fiduciary guarantees, then all legal mechanisms 
and procedures in the execution of execution Fiduciary 
Security Certificates must be carried out and apply 
the same as the execution of court decisions that have 
permanent legal force. 

In practice there are various interpretations of the 
Constitutional Court’s ruling which ultimately results 
in legal uncertainty in its implementation. One of 
the reasons for the presence of the concept of seizure 
executives against moving material security was because 
of the uncertainty in the execution of civil decisions in 
Indonesia. The number of financial institutions that are 
not small in Indonesia will certainly give rise to potential 
disputes in the courts arising from the decision of the 
Constitutional Court so that it will cause new problems. 
It will also cause problems related to the efficiency 
of dispute handling which is likely to occur in court 
between creditors and debtors if the value of the fiduciary 
collateral is not so great if it must be done through the 
realm of the Court which will take up to three months 
which of course will require a lot of bailiffs to that the 
Constitutional Court Ruling above mentioned that the Act 
No. 42 of 1999 concerning Fiduciary Guarantee becomes 
raw again, because the spirit of this fiduciary law was 
revoked. According to Kelvin Wiratno, Chairperson of 
the Indonesian Financial Services Association (APPI), 
the Constitutional Court’s Decision clarifies Article 15 of 
Law No. 42/1999 concerning Default or Injury Promise 
between Debtor and Creditors. Hence, the leasing can 
still pull the vehicle from the defaulted debtor that was 
previously warned, provided the procedure has been 
carried out.
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It should be based on the legal principles of the 
agreement, if the debtor does not carry out the obligations 
stipulated in the agreement, there will be a default. 
Therefore, even though the default clause was not 
formulated, the debtor had failed to fulfill the promise 
(default). With the debtor default, the fiduciary recipient 
should be executed based on the legal principle of the 
fiduciary material security of the recipient according 
to Article 29 Paragraph (1) stating that “if the debtor 
or Fiduciary Giver fails the promise, the execution of 
the object which becomes the object of the Fiduciary 
Guarantee can be carried out by implementation of the 
executorial title referred to in article 15 paragraph (2) by 
the Fiduciary Recipient; sale of objects which become 
the object of the Fiduciary Guarantee at the authority 
of the Fiduciary recipient himself through a public 
auction and take the payment of the receivables from 
the proceeds of the sale; underhanded sales made under 
the agreement of the Fiduciary Giver and Receiver if in 
this way the highest price is obtained that benefits the 
parties”.

Furthermore Article 29 Paragraph (2) states that the 
sale as referred to in paragraph (1) letter c is conducted 
after 1 month has passed since written notice by the 
Fiduciary Giver and or Recipient to the parties concerned 
and announced at least in 2 newspapers circulating in the 
relevant region. Article 30 of the Fiduciary Guarantee 
Law states that fiduciary givers must submit objects that 
are objects of Fiduciary Security in the context of carrying 
out the execution of Fiduciary Guarantees. Decision of 
the Constitutional Court relating to the default clause 
must be formulated in the deed in advance is actually 
not quite right and does not provide legal protection 
to the creditor receiving the material guarantee, in this 
case the fiduciary guarantee. In addition, relating to 
the execution of fiduciary guarantees also gives rise to 
various interpretations. Some argue that the execution 
of fiduciary guarantees must be carried out through the 
mediation of the court. On the other hand, there are 
those who argue that they can still execute without the 
mediation of the court. This makes legal uncertainty in 
the implementation of fiduciary guarantees.

Conclusion
Decision of the Constitutional Court Number 18/

PUU-XVII/2019 gives rise to different interpretations 
in the implementation of the execution of fiduciary 
guarantees. On the one hand there is an assumption 
that after the decision of the Constitutional Court, 

the fiduciary creditor can no longer carry out his own 
execution, but must go through the court. On the other 
hand, not all executions of fiduciary guarantees must go 
through court. This creates legal uncertainty and lack of 
legal protection for fiduciary recipients. The difference 
in interpretation can lead to legal uncertainty and lack 
of legal protection for fiduciary recipients who should 
have a strong position. Among other things in the case of 
debtor defaults, execution should be carried out without 
having to go through court. Therefore, execution should 
be carried out based on the authority of the fiduciary 
recipient by public auction. Therefore, there are still 
3 ways of execution as regulated in Article 29 of the 
Fiduciary Security Act.
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Abstract
This study aimed to investigate the anti-proliferation activities of methanol extract ephedra aphylla against 
(HC) liver cancer cell line in vitro and to identify the possible mechanism of action. Anti-proliferative 
activity of the plant extracts against the cancerous cell lines was tested by 3-(4, 5-dimethylthiazol-2-yl)-2, 
5-diphenyltetrazolium bromide (MTT) assay on liver cancer cell line (HC). Gene expression studies using 
qPCR for the proapoptotic gene P53 were also carried out. The methanol extract of ephedra aphylla exhibited 
promising anti-proliferative activity. Dose response relationship was shown after 72hr incubation. Significant 
cytotoxic activity of methanol extracts has identified on HC, IC50 was (6.79 μg/ml). Furthermore, methanol 
extract significantly up-regulated the expression of P53. Thus, these findings suggest potential utilization of 
ephedra aphylla as new source in researching for new anticancer agents. 

Keywords: ephedra aphylla, HC, antiproliferative, p53 

Introduction

Liver cancer is the second leading cause of cancer 
mortality worldwide and fifth most common cancer 
(1), Beside that a 5-year survival rate is only 8.9% even 
with intensive conventional therapy, the burden of this 
aggressive malignancy is growing globally, and it could 
be 1 million cases by 2030 (2,3). lethality of liver cancer 
mainly due to its resistance to the current anticancer 
agents, a lack of biomarkers that can detect early stage 
of disease, and underlying liver disease that restrict the 
use of chemotherapeutic drugs (4) . Recently, in attempt 
to enhance patient’s life style, and to increase efficacy of 
convention chemotherapy, the Plants became effective 
source of complex chemical compound that could be 
used as a good candidate for the development of such 
novel anticancer agents (5). Many plants and natural 
agents have been investigated through in vitro and in 
vivo as potential an anti-HCC agent for several years (6).

Ephedra aphylla is amember of Ephedraceae family 
that known for its medicinal value in the Mediterranean 
area because of the ephedrine alkaloid and other 
chemicals in the stems of most members of this genus 
(7). Even though there are very few content of alkaloids 
in ephedra aphylla but there are many on flavonoids and 

condensed tannins, triterpenes, and cardiac glycosides; 
compounds that were reported to have medicinal 
efficacy against numerous diseases (8). Some studies 
have reported that many of phytochemical compounds 
that had isolated from Arial parts of ephedra aphylla 
had chemo preventive potential as it inhibits in vitro 
chemical carcinogenesis and exerts pro-apoptotic and 
anti-proliferative effects in different tissues (9,10). 

The study of gene expression profile of cancer cells 
has become an important tool to understand the biological 
modifications involved in disease development, to 
generate personalized pharmacological therapies for 
patients, and to explore the molecular effects of drug 
exposure with the purpose of improving the effectiveness 
of treatment (11). A p53 protein an important candidate 
target against which new anticancer treatments could 
be developed (12) as the p53 transcription factor stands 
out as a key tumor suppressor and a master regulator 
of various signaling pathways involved in this process. 
The many roles of p53 as a tumor suppressor include 
the ability to induce cell cycle arrest, DNA repair, 
and apoptosis (13) .in liver cancer , Inactivation of this 
multiple tumor suppressor gene plays an significant 
role in the progression of chronic liver damage to 
hepatocellular carcinoma by directly or indirectly 
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inducing chromosome instability, cell proliferation and 
neovascularization (14,15,). 

Materials and Methods 

Preparation of Extract

ephedra aphylla arial parts (300 g), the stems were 
dried in the open air and away from light and moisture 
then powdered, sieved (60mesh) size and stored in a 
well closed container.

Preparation of Methanol Crude Extract 

300 g powder ephedra aphylla stems was divided 
into three parts and extracted with methanol for for 8 
hours,in shaking water bath at 40c with stirring, The 
extraction ratio of each solvent was 4:1 W/V (100gm of 
powder/400ml of solvent). and then the mixture filtered, 
the filtrate kept in umber bottle and the residue dried. 
Extraction process repeated three times .the extract was 
concentrated using a rotary-evaporator under vacuum. 
The extract was then kept in desiccators at room 
temperature.

Serial Dilution of Methanol Extract 

A 10 mg of the crude extracts were dissolved in 
1 ml dimethyl sulfoxide (DMSO) to get 10mg/ml as 
stock solutions. Form stock solutions of each extract 5 
different concentration were prepared (100, 50, 25, 12.5, 
6.25 μg/ml). 

Routine cell culture

HC cell lines were obtained from the Iraqi Center 
for Cancer and Medical Genetic Research (ICCMGR) 
Cell Bank Unit, Cancer cell lines were maintained in 
RPMI-1640 supplemented with 10% fetal bovine serum, 
100 units/mL penicillin, and 100 μg/mL streptomycin. 
Cells were passaged using Trypsin-EDTA reseeded at 
80% confluence twice a week, and incubated at 37 °C in 
a humidified 5% CO2 atmosphere, The cells used for the 
experiments were between passage 4 and 7(16).

Cell viability assay 

3 - ( 4 , 5 - d i m e t h y l t h i a z o l - 2 - y l ) - 2 , 5 - 
diphenyltetrazolium bromide (MTT) assay was used 
as a measurement of cell proliferation in accordance 
with Mosmann method 1983(17). The principle of this 

assay is based on the ability of living cells to change 
the yellow water-soluble substrate MTT into dark blue 
formazan product (insoluble in water) by mitochondrial 
succinate dehydrogenase enzymes. Only viable cell are 
able to reduce the yellow MTT while cells being dead 
following a toxic damage cannot. The precipitates can 
be dissolved after cell lysis, this product is proportion to 
the viable cell number and inversely proportional to the 
degree of cytotoxicity (18).

Cell lines were seeded at 1 × 104 cells/well After 
24 hrs and when a confluent monolayer was achieved, 
cells were treated with serial concentrations of ephedra 
aphylla covering the range of 6.25–100 μg/μl while 
the untreated cells received only DMSO as a control. 
After 72 hrs, the medium had been eliminated and, 
and for each well added 28 μL of MTT solution which 
prepared by added 2 mg/mL of phosphate buffer saline 
(PBS). The plates were incubated for 2.5 h at 37 °C, in 
5% CO2. The plates were taken out from the incubator 
and the supernatant layer was removed. After removing 
the MTT solution, the crystals residual in the wells 
were solubilized by the addition of 130 μl of DMSO 
(Dimethyl Sulphoxide) followed by 37 °C incubation 
for 15 min with shaking. The optical density reading 
(OD) was recorded using a micro plate reader at 492 nm 
for absorbance and 650 nm as reference, the assay was 
performed in triplicate. The percentage of cell growth 
inhibition was determined as a mean ± SD, using the 
following equation was calculated as the following 
equation: Inhibition %= 1- cell viability% (17).

Cancer cells collecting

Hc cell lines in T75 flasks, were treated with 
methanol extracts of ephedra aphylla at concentrations 
equivalent to the calculated IC50 earlier obtained. The 
cells were incubated for 48 hrs. After which the media 
was decanted and cells washed in phosphate buffer 
solution (PBS) to remove any debris. Trypsinization of 
the cells was done.

RNA extraction 

The Total RNA was extracted from the samples 
using Bioneer Kit following the manufacturer’s 
instruction (AccuZol™ Total RNA Extraction Solution, 
Bioneer®, Australia). After followed the steps of RNA 
extraction according to manufacturer s instructions, 
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the RNA pellet was dissolved in RNase-free water by 
passing the solution a few times through a pipette tip. 
The extracted mRNA was stored at -80℃.

Real-time PCR

Real-time PCR test was used to define the effect 
of the ephedra aphylla extract on the degree of gene 
expressionof p53 , Real time Polymerase chain reaction 
was carried out in AriaMx Real-Time PCR (qPCR) 
Instrument (agilent technologies, United States) 

using one-step method .This method uses a One-Step 
EvaGreen qRT-PCR® Kit (abm good)that contain 
reverse-transcriptase (RT) enzyme which convert 
mRNA to complementary single stranded DNA (cDNA) 
and also contain a DNA polymerase enzyme that convert 
cDNA to double stranded DNA. All these reactions take 
place in the same reaction tube at the same time in a 
reaction mixture volume of 20 μL. GAPDH was used as 
a housekeeping gene. The sequence of used primers is 
indicated in Table 1.

TABLE (1) PRIMERS SEQUENCE USED IN THE PCR REACTION 

Gene Forward primer Reverse primer 

P53 5’GATCTGTTGCTGCCCCAGGAT3’ 5’AGATGACAGGGGCCATGGAGT 

GAPDH 5’TGGCCGTATTGGGCGCCT3’ 5’TCTCCATGGTGGTGAAGA3 

Statistics 

The statistic design for this study was presented as 
mean ±SD (standard deviation). The value of groups 
were compared by the one-way ANOVA then by means 
of Tukey Post-hoc test (t-test) and measured significance 
at p<0.05 ,0.01 and 0.001 by using the GraphPad 
Prism software, version 8.2.1 for Windows 10. the 
concentration that inhibits 50% from the cell growth 
(IC50) was analyzed and calculated for ephedra aphylla 
extracts by linear regression equation: y=mx+b, where y 
is the percentage of inhibition and is set to be 50%, m is 
the slope of the standard curve, x is the concentration of 
the compound tested in μg ̸mL, and b is the y-intercept 
of the line of standard curve. 

Results

In order to determine the effect of ephedra aphylla 
extract on the growth of HC liver cancer cell lines 
proliferation, MTT assay was used at 72 h after incubation 
with different doses of ephedra aphylla methanol extract. 
The survival curve shows that the cytotoxic effects of 

ephedra aphylla methanol extract on treated cells are 
dose dependent. There was a significant decrease in the 
viability of cells incubated for 72 h. The data suggests 
that the ephedra aphylla extract significantly inhibited 
HC cell proliferation in dose -dependent manners. Cell 
growth was inhibited considerably in 100 µg/ml and 72 
h compared with control groups as shown in Figure 1, 
cell proliferation was decreased to 64.35 % (P<0.05) 
The IC50 value was yield from the graph for extract of 
ephedra aphylla by using the linear regression equations 
where (x) is the concentration Y= the percentage of 
inhibition The IC50 value ME was 6.79 μg/ml.

The effects of ephedra aphylla extract on p53 
expression

The mRNA levels of p53 gene were analyzed. The 
genes CT values were normalized against the mRNA 
level of GAPDH as a housekeeping gene and the relative 
expression for each group was measured. Figure 2 shows 
that, there is a significant fold incensement in the level of 
P53 expression by 3.53 when compared with the control 
group. 
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Figure (1) Dose response curve of methanol extract of ephedra aphylla against HC cancer cell line.

 
Figure (2): Fold increment in P53 gene as a result of treating the mice hepato-carcinoma cells (HC) with the 

plant extract. 

Discussion

Methanol extract of ephedra aphylla has been tested 
against (HC) cell line to analyzed it’s anti proliferative 
activity and measured it by using MTT assay which is 
one of the simple and rapid colorimetric assess and yields 
quantitative data (19) . The extracts showed significant 
dose dependent inhibition of liver cancer cell line while 
compared to the control (DMSO 1%) (P<0.05) after 72 
hr. with IC50 ( 6.79 μg/ml) which suggesting that this 
sample has significant cytotoxic effect as it was lower 

than 20μg/ml, This is a well-recognized criterion for a 
compound to be judged as cytotoxic, as defined by the 
National Cancer Institute (NCI) (20) .

the methanol extract of epedra aphylla contain a 
wide spectrum of polyphenol and flavonoid compounds 
that may responsible for the anti-proliferative potential 
of that plant against HC cell line either by direct effect or 
synergistic boosting of the anticancer activities between 
it (21) and that suggestion support by the results of Jaradat 
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et al. found Methanol to be the best solvent in relation 
to the amount of polyphenol and flavonoid that detected 
in it (22).

In this study, the significant up-regulation of the P53 
gene by the methanol extract of ephedra aphylla is an 
indication that it one of its way to induces apoptosis in 
the cancer cells (HC) via P53 dependent pathways. The 
activation of p53 trigger the expression of downstream 
genes leading to either cell cycle arrest (to allow 
repair and survival of the cell) at the G2/M phases (23) 
or it initiates apoptosis to dispose of the damaged cell 
through multiple mechanisms, including transactivation 
of specific target genes, down regulation of a distinct 
set of genes, and transcription-independent mechanisms 
(24). Mounting evidence has confirmed that p53 is a 
potent activator of the caspase cascade by stimulating 
pro-apoptotic proteins (Bid and Bax) and stimulating 
the release of apoptogenic actors (cytochrome c), which 
lead to caspase-9 activation and in turn cleave effector 
caspases such as caspase-3 (25), p53 protein also activates 
extrinsic signaling cascades of apoptosis, that belong 
to tumor necrosis factor (TNF) superfamily with main 
signaling protein caspase 8 (26).  

Conclusion

The methanol extract from ephedra aphylla 
have been demonstrated to possess significant anti-
proliferative activity. The mechanism of action of the 
anti-proliferative activity of ephedra aphylla can be 
linked to its up-regulation of the pro-apoptotic gene p53. 
These findings suggest potential utilization of ephedra 
aphylla as good candidate in developing new anticancer 
agents.
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Abstract
This study aims to assess the histomorphological finding of the in spleen, brain, kidneys and lungs organ 
in malaria mice model after administration combination of Leaf and Stem bark extract of Syzygium 
cumini with chloroquine. Thirty-five male albino mice were randomly assigned into 7 treatment groups. 
K0: not infected, K1: infected. K2: infected+chloroquine. P1: infected+Syzygium cumini leaf extract. P2 
: infected+chloroquine+Syzygium cumini leaf extract. P3: infected +Syzygium cumini stem bark extract. 
P4: infected +chloroquine+ Syzygium cumini stem bark extract. Therapy was given once a day for 4 days 
after 24 hours post infection. The 21stday, mice were euthanasia. The organs were taken in order to make 
histopathology preparations, stained with hematoxylin and eosin. The combination of Syzygium cumini leaf 
extract and chloroquine in mice infected with P. berghei can reduce cerebrum and cerebellum microglia cell 
counts, white pulp diameter size, haemorrhages damage, alveolar congestion, edema and thickened alveolar 
septa of lung, decreased tubular necrosis, and interstitial nephritis of renal. 
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Introduction

In 2018, an estimated 228 million cases of malaria 
occurred worldwide (95% confidence interval [CI]: 
206–258 million), there were an estimated 405 000 
deaths from malaria globally[1]. Malaria infection in 
erythrocytes causes clinical symptoms of fever and 
anemia. Then, complications in severe malaria can cause 
multisystem disorders that can affect different organs 
(brain, lung, liver, kidney and spleen).In patients with 
childhood malaria, clinical complications are showed by 

cerebral malaria, severe anemia and metabolic acidosis. 
While in adults sufferers are shown to have cerebral 
malaria, metabolic acidosis, acute kidney failure, 
jaundice and acute respiratory disorders [2]. 

The pathogenesis mechanism of severe malaria 
is associated with immune cell activation and 
upregulation of pro inflammatory cytokine, endothelial 
dysfunction, dysregulation of coagulation pathways 
and microvascular obstruction mechanisms by the 
sequestration of infected erytrocytes.In erythrocytic 
phase, hemoglobin degradation by parasites causes 
free heme (Fe3+), this molecule plays a role in inducing 
oxidative stress. Oxidative stress has implications for 
lipoprotein oxidation and serious damage to different 
organs through the formation of reactive oxygen 
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intermediates and nitrogen intermediates (ROI and 
NO) by host cells. LDL oxidation will upregulate the 
expression of adhesion molecules, and also sequestration 
and adhesion of infected red blood cells in endothelial 
cells which endanger the permeability of blood vessels 
in vital organs [3]. 

Therapy for malaria is not enough to only provide 
antimalarial primary drugs, but also the addition of 
therapeutic adjuvants such as antioxidants is needed to 
increase efficacy and reduce complications that directly 
action specific biological pathways[4]. Leaf and stem 
bark extract of Syzygium cumini contains flavonoids, 
terpenoids, tannins and polyphenols which have 
scavenging antioxidant activity to reduce the effects 
of free radicals [5], so it is expected from this study that 
the combination of Syzygium cumini leaf and stem bark 
extract with primary antimalarial drugs as an adjuvant 
therapy can reduce the damage to mice organs in the 
malaria model. 

Materials and Methods 

Ethical approval 

This study has obtained approval by certificate 
no 722-KE from Animal Care and Use Committee on 
Veterinary Medicine Universitas Airlangga Surabaya 
Indonesia.

Materials 

Plasmodium berghei parasite strain ANKA from 
Institute of Tropical Diseases Universitas Airlangga, 
male albino swiss mice with 20g-30g and aged 2.5 
months from the Veterinaria Farma Center in Surabaya. 
Chloroquine Pro Analysis (PA) from Sigma Chemical Co 
dose 25 mg /kgBW. The leaf and stem bark of Syzygium 
cumini from Kediri, East Java and then identified in the 
laboratory of Purwodadi botanical garden Pasuruan dose 
of 600mg / kgBB. 

Dose of Plasmodium berghei infection in mice 

The dose of Plasmodium berghei which is infected 
in mice were 1x106 in 0.2 ml, and given intraperitoneally. 
Infection that occurred in mice was examined with thin 
blood smears taken from veins tail and stained with 25% 
Giemsa for 30 minutes then examined with a microscope 
using 400 x magnifications. 

Preparation of leaf and stem bark of Syzygium 
cumini

The leaf and stem bark of Syzygium cumini are 
cleaned, aerated until dry and pounded in order to make 
fine simplicia.500 grams of fine simplicia from the leaves 
and stem bark of Syzygium cumini, each soaked with 2 L 
96% ethanol solvent, then ultrasonic for 6 minutes. After 
that, it was filtered using a Buchner funnel, the filtrate 
was evaporated until a thick extract was formed and then 
freez dried into a dry extract. 

Treatment of the experimental animals 

Mice were adapted for two weeks, given feed and 
distilled water in ad libitum.Mice were randomly divided 
into 7 treatment groups.The details of the treatment 
group are as follows, control group: K0: mice were not 
infected, K1: mice were infected. K2:mice were infected 
and treated chloroquine25 mg/kgBW. Treatment groups 
P1: mice were infected and treated Syzygium cumini leaf 
extract 600mg/kgBW. P2 :mice were infected treated 
chloroquine 25 mg/kgBW and Syzygium cumini leaf 
extract 600mg/kgBW. P3: mice were infected treated 
Syzygium cumini stem bark extract 600mg/kgBW. P4: 
mice were infected treated chloroquine 25 mg/kgBW 
and Syzygium cumini stem bark extract600mg/kgBW.
Therapy is given once a day for 4 days after 24 hours 
post infection. The 21stday, mice are euthanasia in order 
to take the organ.

Organ collection to make histopathology 
preparation

Mice were anesthetized with ketamine 40 mg/
kgBW intra muscular, the four legs were fixed in the 
supine position, thoracotomy was performed until the 
viscera organs were seen.Perfusion of the heart at the 
end of left ventricular using PBS buffer by cutting the 
right auricle until clean blood fluid is replaced with 
PBS buffer.The taken organ was put into the specimen 
pot fixed with 10% formalin, then alcohol dehydration 
followed by xylol clearing, after that the paraffin organ 
infiltration stage was soaked in paraffin liquid, then cut 
with a thickness of 3-4 µm, deparafinization in xylol then 
stained with hematoxylin and eosin.Assessment of the 
histopathology examination results is using microscope 
with scoring system. 
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Data Analysis

Data of histopathology changes of brain, lung, 
spleen and kidney organs were analyzed using Kruskal 
Wallis Test then proceed with Mann-Whitney Test.
Statistical analysis in this study using SPSS (Statistical 
Program of Social Science) program. 

Results

The results of scoring the number of microglia 
cells in the cerebrum and cerebellum can be seen in 
table 1, white pulp diameter spleen in table 2, the lungs 
histopathological changes in table 3 and renal 

Table 1 Number of microglia cells in the cerebrum and cerebellum in the control and treatment groups

Groups Cerebrum (Mean ± SD) Cerebellum (Mean ± SD)

K0  6.20a ± 0.84 6.80a ± 0.84

K1 11.80c ± 0.84 9.60b ± 2.30

K2 6.60a ± 0.55 6.80a ± 0.84

P1 6.60a ± 0.89 6.60a ± 0.89

P2 6.40a ± 0.55 6.40a ± 0.55

P3 8.20b ± 0.45 7.60ab ± 1.52

P4 7.40ab ± 0.89 7.40ab ± 0.55

Note: Different superscripts on the same column show a significant difference at significant level of 

0.05% 

Table 2 White pulp diameter of spleen in the control and treatment groups 

Groups Mean ± SD

K0 271.82a±0,26

K1 458.21b±0,37

K2 339.75c±0,09

P1 446.18b± 0,35

P2 387.22c± 0,11

P3 405.27b± 0,26

P4 393.34c± 0,18

Note: Different superscripts on the same column show a significant  difference at significant level of 0.05% 
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Table 3. Lungs histopathological changes of mice (Mus musculus) of control and treatment group

Groups Hemorrhage Alveolar congestion Edema Thickened Alveolar 
septa

K0 0.40d ±0.14 0.44d ±0.09 0.52f ±0.11 0.28e ±0.18

K1 1.40a ±0.24 1.44a ± 1.67 1.52a ± 0.39 1.36a ± 0.17

K2 1.24a ±0.38 1.32b ± 1.18 1.24abc ± 0.36 1.24a ± 0.41

P1 1.28a ± 0.27 1.36a ± 0.26 1.32ab ± 0.27 1.32a ± 0.23

P2 0.68c ± 0.11 0.72c ± 0.18 0.80de ± 0.20 0.56cd ± 0.09

P3 1.16a ± 0.33  1.40a ± 0.51 0.96cd ± 0.17 1.16ab ± 0.17

P4 1.28a ± 0.27  1.48a ± 0.3 1.12bc ± 0.18 0.92b ± 0.41

Note: Different superscripts on the same column show a significant difference at significant level of 0.05% 

Table 4. Kidney histopathological changes of mice (Mus musculus) of control and treatment group

Groups Tubular Necrosis Glomerulonephritis Interstitial Nephritis

K0 0.12c ± 0.11 0.52b ± 0.23 0.00c ± 0.00

K1 1.80a ± 0.45 1.08a ± 0.30 1.32a ± 0.33

K2 1.00b ± 0.24 0.64a ± 0.22 0.64b ± 0.33

P1 1.08b ± 0.30 0.60a ± 0.14 0.76b ± 0.26

P2 0.96b ± 0.09 0.67a ± 0.29 0.68b ± 0.11

P3 1.00b ± 0.50 0.96a ± 0.26 0.88b ± 0.30

P4 1.16b ± 0.48 1.04a ± 0.44 1.08b ± 0.44

Note: Different superscripts on the same column show a significant difference at significant level of 0.05% 

Heritability of Ambulatory Blood Pressure in Population of Western Region of Iraq histopathology changes in 
table 4. 

Discussion 

During the infection of Plasmodium sp, the microglia 
is activated and spreads to the brain of malaria sufferers 

[6]. Activated microglia cells release proinflammatory 
cytokines and trigger free radical formation [7]. Active 
ingredients in Syzygium contains of tannins, alkaloids, 

steroids, flavonoids, terpenoid, fatty acids and vitamins. 
The flavonoids contained in Syzygium cumini have 
pharmacological activities as antioxidants that able to 
capture free radicals and provide a protective effect 
on tissues and organs by inhibiting lipid peroxidation 
[8]. The combination of Syzygium cumini leaf and stem 
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bark extract with chloroquine can reduce the number 
of microglia cells. The use of antioxidants as adjuvant 
therapy combined with antimalarials is important to 
accelerate the healing process and reduce more severe 
tissue damage, prevent and inhibit the occurrence of 
more severe complications by providing slow release 
which stimulates the immune system, decreases clinical 
symptoms and decreases disease severity [9]. 

Malaria infection is a foreign body if it enters the 
body and its immediately recognized by the specific 
immune system so that there is sensitivity of immune 
cells that causes proliferation of white pulp and causes 
expansion of the white pulp diameter [10], because of the 
increased development of lymphocytes, macrophages 
and reticular cells in the white pulp [11]. Expansion of the 
white pulp diameter of spleen causes enlarged spleen size 
in malaria infections due to increased erythropoiesis and 
hematopoiesis [12]. Increase of hyperphagocytotic activity 
of macrophages and cytotoxic substances accumulation 
to fight against the infection [13]. The administration of 
chloroquine, combination of Syzygium cumini leaf and 
stem bark extract and chloroquine can reduce the size 
of the white pulp diameter. This is because chloroquine 
as an antimalarial and antioxidant content in Syzygium 
cumini leaf and stem bark extract can improve the 
host’s immune system so that it increases phagocyte cell 
activity which can reduce the number of plasmodium 
parasites so that white pulp diameter decreases, can 
reduce the courses of inflammation that occurred in 
malaria infected-spleen and also cell swelling reduction, 
likely that VitC alone does not completely help reducing 
the damages in both morphology and histology of liver 
and spleen but should be combination with antimalarial 
drugs [14]. 

Malaria caused by Plasmodium berghei can infect 
red blood cells causing microvascular obstruction due 
to parasite sequestration. The increase in free radicals 
in malaria infection causes cell membrane lipid 
peroxidation to trigger an inflammatory response and 
pathological changes in the lung organ [15].The treatment 
of Plasmodium berghei infection treated with Syzygium 
cumini leaf extract and chloroquine showed a decrease 
in lung organ damage, namely haemorrhages, alveolar 
congestion, edema, wall thickening of the alveoli septa. 
This occurs because of barriers to the reactive oxygen 
species formation. Malaria therapy is not enough just 

by giving antimalarial drugs, however adjuvant therapy 
is needed by giving antioxidants from the content of 
Syzygium cumini leaf extract, such as flavonoids and 
polyphenols[16]. Flavonoids as antioxidants can inhibit 
lipid peroxidation. Antioxidants are important in 
supporting the immune system and reducing oxidative 
stress. Flavonoids can inhibit cyclooxygenase or 
lipooxygenase and inhibit leukocyte accumulation 
which can reduce damage to the lung [17]. 

Chloroquine administration in malaria infection 
can reduce the percentage of parasitemia so that it 
can prevent cytoadhrenece parasite which causes a 
decrease in tubular renal hypoxia so that it can reduce 
changes in tubular necrosis and interstitial nephritis. 
Then, chloroquine combination therapy with Syzygium 
cumini leaf and stem bark extract can protect kidney 
damage caused by free radicals [18]. Adjuvant therapy 
can work directly on factors that are being a key to 
the pathophysiology of malaria such as increased TNF 
alpha, free radicals and low levels of NO [19]. 

Conclusion

The combination of Syzygium cumini leaf extract 
and chloroquine in mice infected with P. berghei can 
reduce cerebrum and cerebellum microglia cell counts, 
white pulp diameter size, haemorrhages damage, alveolar 
congestion, edema and thickened alveolar septa of lung, 
decreased tubular necrosis, and interstitial nephritis of 
renal. 
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Abstract
Heritability of ambulatory blood pressure parameters in western population has been well described, there 
is no information on Iraqi population. Therefore, the aim of the present study is to investigate genetic 
influences on intra-individual variation, by performing heritability analysis on an Iraqi population (Anbar 
province).

A total of 389 individuals, constituting 93 families were ascertained. Most of the parents included in the 
study were in their 5

th
 and 6

the
 decade of life, and the siblings included in the study were in their 2

nd
 and 3

rd
 

decade of life. 

To define the portion of difference of variables that is due to genetic and non-genetic influences, full sib 
analysis was used to estimate heritabilities of blood pressure parameters systolic, diastolic, mean and pulse 
pressure were estimated during the morning and evening. Heritabilities were estimated in narrow sense 
which were ranged from 28 % for morning systolic blood pressure to 84% for morning systemic pulse 
pressure.

The finding of modest narrow sense heritability indicates the significant role of non-genetic factors affecting 
morning systolic, evening systolic and diastolic, and mean blood pressure, whereas the high estimate of 
heritability for morning diastolic and pulse pressure indicate the significant effect of genetic.
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Introduction

Hypertension, which has an impact onabout1/3 
of the old age people of the population in Western 
countries, is currently becoming a considerable problem 
in Middle Eastern region too, with incidence ranging 
from 16% to 32% amongst adults[1-3].Globally, by 2025, 
it is expected that there will be 1.5 billion people with 
systemic arterial hypertension[4]. An elevated blood 
pressure measurement is an important risk factors in 
49% of coronary artery disease and 69% of stroke, and 
lead to half of all cardiovascular mortality [5,6].

An increasing number of studies exhibit the presence 
of significant genetic difference in natural populations. 
The amount of genetic difference for phenotypic 
characters that is exist in a population is the key element 
of their potential for reacting to different aspects. The 
impact of genetic difference on a character might be very 
subtle to diverse contributions an individual receives 
from its environment. It is very inspiring to reveal 
genetic variations that require this things. In human 
being population genetics studies, there is no opportunity 
to governor the environmental exposures. These can be 
examined by intensive subject profiling. Though, it might 
be essential to study populations having individuals with 
significantly diverse environmental exposures to detect 
the major effects, and the price and complication shaped 
by this kind of researches is an obstacle[1,7,8].
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The first step in unscrambling the genetic sources 
of an illness or character is the heritability estimate 
which is usually reflected the first pace in revealing 
the genetic bases of a disease or trait and numerous 
studies existing or heritability estimates for different 
characters or diseases. Following step is publishing the 
finding results later these results to assist in determining 
the necessary sample size in order for the study to 
have a positive influence to recognize the vulnerable 
gene[1]. Highly heritable traits could be correlated with 
important or complex traits, and these interactions very 
important in any program to understand the effects 
of genetic and environment factors that effect on 
blood pressure parameters[9]. Although heritability of 
ambulatory blood pressure in many populations such 
western population and east African population have 
been well described[10,11], there is no information in Iraqi 
population. Therefore, the purpose of the present study 
is to investigate genetic influences on intra-individual 
variation of ambulatory blood pressure parameters, by 
performing full-sib heritability analysis on a sample of 
Iraqi population reside in the western region of Iraq. 

Materials and Methods

Subjects

Ninety three families were included in this study. The 
total number of studied population was 389 individuals, 
consisting of 18- to 61-year-old healthy subjects. All 
subjects provided informed consent. 

Measurements of Anthropometric 

Sex, waist circumference, height and weight were 
measured at home using standard methods. Body mass 
index (BMI) was measured as weight/height2 (Kg/m2).

Blood pressure

Measurements of ambulatory blood pressure 
were documented throughout the period of the study. 
Blood pressure was documented by the average of two 
measurements taken at specified times in the morning 
and afternoon. The blood pressure was measured after 
the subjects have been seated for 5 min, using a standard 
mercury sphygmomanometer. The subjects were in a 
supine position. A first reading was taken followed by 
a second reading after a 2 min delay. The mean of two 
consecutive measurements which were less than 10 

mmHg apart was used. Siblings included in the study 
were in their 2

nd
 and 3

rd
 decade of life, most of them 

were having a normal body mass index (BMI), and a 
waist circumference (WC) below 80 cm. The measured 
phenotypes of blood parameters were morning systolic 
blood pressure( MSBP), morning diastolic blood 
pressure (MDBP),evening systolic blood pressure( 
ESBP), evening diastolic blood pressure (EDBP) , mean 
of morning systolic blood pressure(MMSBP), mean 
of morning diastolic blood pressure (MDBP), mean 
of evening systolic blood pressure( MESBP), mean of 
evening diastolic blood pressure (MEDBP) , morning 
pulse pressure (MPP), evening pulse pressure (EPP)

Mean BP (MBP) was estimated as :

MBP = DBP+[(SBP-DBP)/3]  …………………….. (1). 

The difference between the systolic and diastolic 
pressure define as pulse pressure. It is reading in 
millimeters of mercury (mmHg). It shows the force that 
the heart produces each time it contracts. was calculated 
by the following formula.

Systemic pulse pressure = Psystolic -Pdiastolic……..........(2)

Also, Uric acid (UR), cholesterol (CH), and 
triglycerides (TRI) were measured for each individual 
under investigation.

Statistics

Descriptive statistics were accomplished by SPSS 
software package (IBM Corporation New York, USA)

[ 12]. 

Heritability 

Heritabilities estimate accomplished by utilizing the 
maximum-likelihood-grounded on variance breakdown 
technique executed by the SAS program[13].

To define the portion of variance of the variables 
that is due to genetic influences, the full-sib method was 
used to estimate the heritability for different characters 
under investigation. In order to reduce the inflation of 
genetic variation estimate that may arise from similarity 
of a number of environmental effects, therefore the 
potential effect of all main effects that were included in 
this analysis were statistically factored out. Those factors 
were age, body mass index and waist circumference.
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A P-value less than 0.05 were considered statistically 
significant. Estimated heritability near (0) imply that 
there are no genetic variation whereas values close to (1) 
imply strong genetic variation under the assumption of 
an underlying multi factorial model[9]. All analyses were 
performed using SAS[13]. 

Results and Discussion

Blood pressure is a complex genetic character 
with heritability estimation between 30 to 70% of the 
character difference which is due to genetic difference. 
The advancement of genetic exploration to recognize 
the genes that cover this difference and thus has impact 
on blood pressure regulation and effect the risk of 
hypertension has gotten a new level with large number 
of publication of wide scale of population genetic 
researches. Those have studied very large numbers of 
genetic markers in an effort to link single markers with 

blood pressure and hypertension [1,3,14,15].

Heritability values are helpful in predicting the 
expected genetic and environmental variations for 
any traits under investigation for specific population. 
Estimates of heritability in narrow sense ranged from 
28 % for MSBP to 84% for morning systemic pulse 
pressure (Table 1). The estimate of heritability in 
table (1) of MSBP, EDBP , ESBP, MMBP, MEBP, 
Cholesterol, Uric acid were low category and other 
traits were moderately to very high. This study was 
conducted to estimate heritability by full-sib method. 
Whereas, greatest heritability researches on ambulatory 
BP were conducted in twins and have stated big value 
of heritability estimates. Researches in diverse cohorts 
of twins of Caucasian and African backgrounds stated 
heritability value for systolic BP (SBP) and diastolic BP 
(DBP) throughout day and night (sleep) time reaching 
0.44 to 0.75 [11,14,16]. 

Table (1) Heritabilities and means for different characters under investigation with their corresponding 
standard errors 

Characters No. h2 ± S.E Mean ± S.E

Morning DBP 389 0.70 ± 0.24 78.14 ±7.16

Morning SBP 389 0.28 ± 0.22 120.22 ± 9.650

Evening DBP 389 0.36 ± 0.23 77.47 ± 7.72

Evening SBP 389 0.34 ± 0.23 119.49 
 ± 9.53

Mean Morning BP 389 0.39 ± 0.21 91.74 ± 6.94

Mean Evening BP 389 0.39 ± 0.20 91.01 ± 7.40

Morning Systemic pulse pressure 389 0.84 ± 0.22 42.08 ± 8.35

Evening Systemic pulse pressure 389 0.28 ± 0.21 41.69 ± 7.97

Cholesterol 389 0.31 ± 0.22 180.88 ± 25.56

Triglyceride 389 0.53 ± 0.21 196.22 ± 100.02

Uric acid 389 0.39 ± 0.19 6.86 ± 16.914

Age 389 28.13 ± 9.93

BMI 389 24.05 ± 6.65

WC 389 85.10 ± 16.39
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The characters having low heritability indicated 
relative small contribution of the genetic factors and large 
contribution of environmental factors to the phenotype 
and such characters could be fairly easy manipulate 
by modifying environmental factors like medicine , 
smoking and diet due to low additive effect and large 
environment effects. In addition to that, heritability 
could be altered over time since the difference in genetic 
variance can change, the difference due to environmental 
elements alteration, or the association between genetic 
factor and environment can altered. Genetic variation 

can modified if allele occurrences altered might be 
due to consanguinity, novel variations obtained by the 
population by mutation or immigration which will add 
to the genetic difference resulting from the change in 
genetic bases or the environment. Similar character 
estimated throughout an individual’s lifespan might have 
diverse environmental and genetic influencing it, like the 
difference sturn out to be a role of age. The results are in 
conformity with heritability estimation of blood pressure 
in people descended from east African [10,17,18].

Table 2 The correlation between different characters under investigation.

AgeWCEPPMPPMEBPMMBPTGURCH.EDBPESBPMDBPMSBP

1MSBP

1.54**MDBP

1.43**.62**ESBP

1.62**.67**.36**EDBP

1.06.09.03.13CH

1.03.04.02.031.00UR

1-.06.24*.04.15.08.18TG

1.14.02.07.62**.54**.92**.80**MMBP

1.65**.10.04.07.93**.83**.62**.50**MEBP

1.05.13.14-.01.12-.16.39**-.23*.69**MPP

1.58**.09.04.15-.01.03-.24*.61**-.17.37**EPP

1.47**.40**.10.19.04-.02.19-.05.34**.04.37**WC

1.38**.16.16.33**.34**.04-.07-.02.28**.42**.28**.35**Age

.44**.59**.35**.53**-.29**.32**.18.002-.23*.15.44**.13.55**BMI

**P≤0.01

*P≤0.05 
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The degree of association among the characters is 
an significant factor particularly in vital and complex 
character as blood pressure. Steel and Torrie [19] 
showed that correlations are measures of the intensity 
of association between traits. The positively correlated 
characters resulted in progress all characters and 
retrogress for characters that are adversely correlated.

The result of correlation investigation as presented 
by their coefficients (Table 2) showed that MSBP, 
displays significantly positive correlation with the 
MDBP, ESBP, EDBP,MMBP, MEBP, MPP and EPP 
which were 0.54**,0.62**,0.36**,0.80**,0.50**,0.69** 
and 0.37**respectively. 

Throughout the day, BP had no significant 
differences in SBP and DBP between morning and 
evening measurements. There is significant correlation 
between MSBP and ESBP which was 0.54**. Age was 
significantly correlated with MSBP, MDBP, ESBP, 
EDBP, MMBP, MEBP,MPP and EPP which was 0.35** 

, 0.28**, 0.42** , 0.28**, 0.34**, 0.33**, 0.16, and 0.16 
respectively. Sex, age, BMI and waist circumference 
were kept as covariates in all model-fitting analyses. 
Body mass index correlated significantly with MSBP 
(0.55**) but not with MDBP (0.13). The correlation 
between blood pressure characters and cholesterol, 
triglycerides and uric acid showed no significant 
correlation. While, the correlation between cholesterol 
and BMI was significantly negative -0.23**[20].

These results confirm that the assortative mating and 
environmental influences have shown to be an effective 
factors which effect heritability estimation, in addition 
to the familial aggregation of cardiovascular risk factors 
happens and that much of this aggregation has a genetic 
background. Since the study was carried out in very much 
consanguineous marriages, and multigenerational Arab 
individuals, with an average age of 28.13 years,90% of 
whom were younger than30years.Those people were 
more similar environmental exposure with a like social 
and economic status and similar in habits related health 
like habitual physical activity; diet, smoking and the 
strict religious abstinence from alcohol [7,21,22,23]. 

Conclusion 

The results showed that there is sufficient genetic 
variation existing in the material studied. The narrow 

sense heritability analysis of the study revealed that the 
morning diastolic blood pressure and morning systemic 
pulse pressure were the most traits with genetic variation 
components. The other characters also showed moderate 
to low heritability and genetic variation. Therefore, the 
results suggest that morning diastolic blood pressure and 
morning systemic pulse pressure are important characters 
contributing in the phenotype of blood pressure and 
based on these traits would be most effective in any 
program to control blood pressure. 
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Abstract
Ischemic stroke was one of the leading causes of death. There are 2 risk factors, namely can and cannot be 
modified. Metabolite factors can be modified. This article analyzes the 2017 GBD study data in Indonesia. 
Quantitative analysis of secondary data from the 2017 GBD. The dependent variables are DALYs, Death, 
YLL to YLD ratios. The independent variable is gender and 4 metabolite factors. Data were analyzed using 
descriptive and inferential statistics. The overall average value of ischemic stroke DALYs was 11334.26 
(143440.73 - 145.95). The average ischemic stroke mortality rate is 489.03 (3.23 - 7170.45). The average 
ratio of YLL to YLD is 4.74 (0.86 - 7.70). YLL / YLD ratio values   are greater than 1 for all metabolite 
factors. This ratio indicates that the YLL value dominates the DALYs value. The value of ischemic stroke 
burden in men is greater than in women. The highest value of stroke for metabolic factors in a row are high 
systolic, high fasting, high LDL and high Body Mass Index. The difference in sex does not affect the value 
of DALYs. High metabolite factors affect the value of DALYs. The YLL value dominates the DALYs value.

Key words: Ischemic Stroke, Metabolite Factors, Global Burden of Diseases 2017 

Introduction

Ischemic stroke or commonly called a non-
hemorrhagic stroke is the death of brain tissue due to 
disruption of blood flow to the brain region. This is 
due to cerebral or cervical artery blockages or cerebral 
veins that are less likely to be blocked.1 Classification 
of ischemic stroke subtypes that are often used in 
studies is the Trial of ORG 10172 classification 
in Acute Stroke Treatment (TOAST), namely 
atherosclerosis of large blood vessels, cardioembolic 
, lacunar, other causes, and unknown causes.2

Stroke is the cause of death among 240 types of 
causes of death in the world and stroke is among the 
second highest types of causes of death after ischemic 
heart disease,3 and is projected to remain so in 2030.4 
Patient with stroke generally suffer from disabilities, 
need temporary or lifelong assistance. Stroke can be 
a burden for the family who cared for it and stroke 
including catastrophic diseases or diseases that require 
very expensive healing costs. 

Stroke is caused by 2 different risk factors, namely 
risk factors that can be modified and factors that cannot 
be modified. The main risk factors for stroke include 
age, history of cerebrovascular events, smoking, 
alcohol consumption, physical activity, hypertension, 
dyslipidemia, diabetes mellitus, cardiovascular disease, 
obesity, metabolic syndrome, diet, nutrition, and genetic 
risk factors.5-6 In addition, the higher incidence of 
ischemic stroke shows that ischemic stroke patients 
have a large exposure to modifiable risk factors whose 
control through lifestyle modification can prevent most 
of these incidents.7 In general, a strong association 
between several risk factors (such as hypertension, 
diabetes mellitus, dyslipidemia, smoking, and age) and 
the incidence of stroke have been reported in literatue.8

Based on the information above, shows that ischemic 
stroke is still a serious problem that contributes to the 
highest cause of death in the world, therefore information 
related to ischemic structure is very important to be 
analyzed. This article will present information on the 
results of ischemic stroke analysis specifically in 34 
provinces in Indonesia. The purpose of this study was 
to analyze GBD 2018 Ischemic Stroke research data in 
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Indonesia. Data analyzed were deaths, DALYs, YLL and 
YLD due to ischemic stroke. Analysis aims to determine 
the value of death, YLL and YLD ischemic stroke due to 
metabolic factors and the influence of sex and metabolic 
factors on the value of DALYs Ischemic Stroke. 

Material and Methode

Study Design

This type of research is quantitative with cross-
sectional design. The data analyzed were sourced from 
secondary data from Global Burden of Disease research 
provided by Health Metric International. This study 
was conducted in 2018 with Ethical Clearance no: 
LB.02.01/2/KE.086/ 2018. 

Data Source

To understand the epidemiological aspects of disease 
in various parts of the world, including Indonesia, GBD 
researchers developed statistical tests to estimate the 
global burden of 291 diseases in all countries divided 
into 21 groups.10 The GBD database is managed by 
the Institute for Health Metrics and Evaluation at the 
University of Washington in Seattle, Washington, USA 
(http://www.healthdata.org). 

Data sources used to build the GBD database 
include representative national surveys, cancer 
registration, vital records systems, and health service 
usage data and covering 291 diseases in all countries 
in the world separated into 21 groups.10 Information 
about GBD data can be found at GBD Data Input Source 
Tool at GHDx (http://ghdx.healthdata.org/gbd-results-
tool). This tool allows users to explore input sources 
to GBD based on various criteria, and to export and 
explore the results. The GBD database is managed by 
the Institute for Health Metrics and Evaluation at the 
University of Washington in Seattle, Washington, USA 
(http: //www.healthdata .org). Therefore, this database 

provides annual assessments of deaths, years of life lost 
(YLL) due to premature mortality, years of life with 
disabilities (YLD), years of life adjusted for disability 
(DALY). 

The GBD study uses a rigorous method to remove 
bias in the sources and models used to produce estimates 
based on the epidemiological complexity of the disease. 
In addition, sophisticated statistical methodologies 
are used to estimate regional results, thereby reducing 
sampling bias. The results are updated annually for the 
entire time series and these results replace the previous 
version of the GBD study.

Variables studied

The dependent variables examined for ischemic 
stroke cases were Death, YLL, YLD, and DALYs as 
a whole in 2017. The independent variables used were 
sex and metabolite factors, such as high fasting, high 
systolic, high LDL and high body mass index (BMI). 

Data Analysis

Data analyzed were GBD research data in 2018. 
Subjects in this analysis were men and women who 
suffered ischemic stroke with 4 metabolic factors. All 
causes are analyzed from the DALYs, death, YLL/YLD 
ratio. DALYs were generated by summing YLLs and 
YLDs. Data were analyzed in addition to descriptively 
in the form of tables and graphs, an analysis was also 
conducted to determine the effect between variables 
using the KrussKall-Walles test. The basis for using 
the KrussKall-Walles test is because the independent 
variable is categorized as a scale (gender or type of 
metabolic disorder) and one dependent variable is on a 
ratio scale, in addition to that the data between variants 
of non-homogeneous data groups with homogeneity 
test results p value <0.05 . The indicators studied are 
presented in Table 1. 
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Table 1 Epidemiological indicators, calculations, and interpretation of the results of the indicators10 

No Indicator Calculation Interpretation

1 Death No of Death with Specific Case Proportion of people who die of a Stroke 
Iskhemik

2 DALYs
Disability Adjusted Life Years adalah YLL (kematian 

prematur) + YLD (tahun hidup dengan kondisi 
disabilitas).

Years of healthy life lost

3 YLL Year life Loss adalah Number of deaths x standard life 
expectancy at the age of death

The number of years a person could have lived 
if the illness that killed him had not occurred

4 YLD
Year Life With Disability adalah Number of incident 
cases x weight of disability x average duration until 

remission or death

The number of years that an individual lives 
with a functional impairment caused by an 

illness

Results

The results of Ischemic Stroke analysis in 34 provinces in Indonesia, according to the results of the 2018 GBD 
research, were analyzed based on sex and metabolite factors. Four metabolic factors analyzed were high fasting, high 
systolic, high LDL and high BMI. 

Table 2. Descriptive Statistics 
DALYS Ischemic Stroke Cause by Metabolite Factors11

Gender Factors Metabolite Mean Std. Deviation

95% Confidence Interval

Lower Bound Upper Bound

Male

DALYs High Fasting 12269.57 18642.33 408.88 81434.71

DALYs High Systolic 22718.19 35527.78 765.71 143440.73

DALYs High BMI 4810.13 6638.33 305.33 28987.46

DALYs High LDL 7232.70 10850.80 254.5 42249.72

Female

DALYs High Fasting 10386.29 14912.19 206.49 62030.5

DALYs High Systolic 21078.25 32385.62 365.28 130306.99

DALYs High BMI 5230.10 6885.30 175.23 27867.73

DALYs High LDL 6948.81 10007.43 145.95 38185.21
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The average value of DALYs in men is greater than women. The mean value of DALYs high systolic is the 
highest. This can be interpreted as ischemic stroke sufferers who have high systolic have a measure of the loss of 
life years due to the inability to move to early death due to illness which is the biggest among the 3 other metabolite 
factors. The next metabolite factor with a high DALYs value are high fasting, high LDL and high BMI. 

The Kruskal-Wallis test results has no gender effect on the value of DALYs for Ischemic Stroke. This is known 
by the value of p = 0.845> 0.05. The high metabolite factors infl uence DALYs ischemic stroke. This is known by the 
value of p = 0,000 <0.05. The average mortality rate with metabolite factors is 489.03 (3.23 - 7170.45). The average 
YLL value is 9226.00 (71.32 - 120615.36). The average YLD is 2108.30 (57.98 - 26868.13). The average ratio of 
YLL to YLD is 4.74 (0.86 - 7.70). 

Graph 1. Death in Men Ischemic Stroke

Causes by High Metabolites in 34 Provinces of Indonesia11 

Based on graph 1, the three highest provinces of ischemic stroke mortality in men population were West Java, 
Central Java and East Java Provinces. Three provinces of Gorontalo, West Papua, North Kalimantan have the 
smallest ischemic stroke mortality due to high fasting, high systolic, high LDL. Whereas the 3 provinces that have 
the smallest ischemic stroke mortality with the causes of high body mass index were Gorontalo, North Kalimantan 
and North Maluku. 

Graph 2. YLL/YLD Ratio in Men with Ischemic Stroke

Causes by High Metabolites in 34 Provinces of Indonesia11

Based on chart 2, the three highest provinces of the 
YLL/YLD ratio of ischemic stroke in men population 
with high fasting and high systolic factors were West 
Nusa Tenggara, West Kalimantan, Maluku Province. 
The three provinces with the highest YLL/YLD ratio of 
ischemic stroke in men with factors that cause high body 
mass index and high LDL are West Nusa Tenggara, 

West Kalimantan, South Kalimantan. While the three 
provinces with the lowest YLL/YLD ratio of ischemic 
stroke in men with factors that cause high Body Mass 
Index, high systolic, high LDL are West Java, Gorontalo, 
North Kalimantan. The three provinces with the lowest 
YLL/YLD ratio of ischemic stroke in men with high 
fasting factors are Gorontalo, North Kalimantan, North 
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Sumatra. 

Graph 3. Death in Women with Ischemic Stroke
Causes by High Metabolites in 34 Provinces of Indonesia11 

Based on chart 3, the three highest provinces of ischemic stroke mortality in women in all (4) high metabolite 
factors are West Java, Central Java and East Java Province. Three provinces of Riau Island, West Papua, North 
Kalimantan have the smallest ischemic stroke mortality due to high fasting, high systolic, high LDL. Whereas the 
3 provinces that have the smallest ischemic stroke mortality with the causes of high BMI are West Papua, North 
Kalimantan and North Maluku Provinces. 

Graph 4. YLL/YLD Ratio in Women with Ischemic Stroke

Causes by High Metabolites in 34 Provinces of Indonesia11 

 

Based on graph 4, the three provinces with the highest YLL/YLD ratio of ischemic stroke in women with 

factors that cause high Body Mass Index and high LDL 
are Gorontalo, West Papua, North Maluku provinces. 
The three provinces with the highest YLL/YLD ratio 
of ischemic stroke in women with the factors that cause 
high fasting are Gorontalo, Southeast Sulawesi, North 
Maluku. The three provinces with the highest YLL/YLD 
ratio of ischemic stroke in women with the factors that 
cause high fasting are Gorontalo, North Sulawesi, North 
Maluku. Whereas the three provinces with the lowest 

YLL/YLD ratio of ischemic stroke in men in all (4) high 
metabolite factors are the provinces of Jakarta, North 
Sumatra, North Kalimantan. 

Discussion

This study resulted in the value of DALYs ischemic 
stroke in men is higher than women but statistically 
there was no effect of sex on the value of ischemic 
stroke DALYs. Different results based on the 2013 GBD 
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study which identified a significant difference in stroke 
burden between men and women.12 Stroke burden by 
sex and stroke type, higher epidemiological indicators 
were observed between men compared to women.10 
Other studies conducted by Jhonson, et al also stated 
the DALYs value of female strokes was lower than 
men.13 This study also produced higher ischemic stroke 
mortality in men. Other studies in line suggest fewer 
women die from stroke (2.6 million [2.5-2.7] deaths) 
than men (2.9 million [2.8 - 3.0] deaths).13 A study at 
2013 stated that the proportionate contribution (%) of 
stroke-related deaths to deaths from all causes in women 
was greater than in men.12

Based on 2017 GBD data processing, ischemic 
stroke was significantly influenced by 4 metabolite 
factors. Other research also states that the majority of 
stroke DALYs (88.8% [95% UI 86.5 - 90.9]) can be 
associated with risk factors measured in GBD; this 
percentage is similar for both types of stroke. Metabolic 
risk (high systolic blood pressure, high body mass index, 
high fasting plasma glucose, high total cholesterol, and 
low glomerular filtration rate) accounts for 72.1% (66.4 
- 77.3) DALYs stroke.13

Another important finding is the positive and 
significant relationship between diabetes mellitus 
and the incidence of stroke, especially the ischemic 
subtype.17 According this, 36% of all stroke patients 
are diabetic. Also, the risk of ischemic stroke is 47% 
higher than hemorrhagic stroke in diabetic patients.14 
Hyperglycemia is positively related to the functional 
outcome of acute ischemic stroke.15 The prevalence of 
MetS as well as hyperglycemia and dyslipidemia in the 
infarction group are significantly higher than in the non-
stroke group.16 Mortality Diabetes and global glucose 
intolerance are the third critical risk factors for stroke 
mortality in 2017.17

The highest value of DALYs ischemic stroke was 
high systolic. Other studies also state that hypertension 
is a major risk factor for stroke, both ischemic and 
hemorrhagic.18 Other studies state that although the 
most frequent risk factors in both subtypes stroke 
were hypertension, the chi-square test shows that this 
result is not statistically significant (P> 0.05).14 This 
study also found that the number of ischemic stroke 
mortality with the highest causes was high systolic. 

Recently, a prospective study of 50,000 adults in 
Golestan showed a positive relationship between 
hypertension and stroke mortality.19 In 2017, high 
systolic blood pressure and dietary risk are the leading 
causes of death from stroke and world burden.17

The effect of high BMI on ischemic stroke was also 
found in research conducted by Bal SS, et al. States 
that central obesity and dyslipidemia (increased TG, 
decreased HDL-C and increased LDL-C) will increase 
the development and progress of cerebrovascular 
atherosclerosis, especially diseases occlusive large 
arteries.20 Takahashi, et al. stated that there was 
a significant correlation between increased waist 
circumference of stroke patients and the prevalence 
of risk factors for hypertension, hyperglycemia and 
dyslipidemia.16 Mortality due to high BMI in ischemic 
stroke patients ranks fourth among 4 metabolic 
causes. Other studies have also found obesity globally 
to be the fourth most influential indicator of stroke 
mortality.17 

Research that also states the relationship of 
dyslipidemia with stroke was carried out by Habibie, 
et al. Their study found that dyslipidemia was strongly 
associated with the incidence of total stroke (P <0.05).14 
Recently, the Strong Heart Study (2017) revealed that low 
density lipoprotein cholesterol levels equal to or greater 
than 130 mg / dl provided a risk higher ischemic stroke, 
but interestingly, individuals with high triglycerides and 
low density high lipoprotein levels who also suffer from 
diabetes show an incidence of ischemic stroke more than 
2 times higher.21 The mortality rate due to high LDL in 
ischemic stroke patients ranks third among 4 metabolic 
causes. Other research also states Hypercholesterolemia, 
specifically high LDL-C, globally being the eighth most 
important indicator of death from stroke in 2017.17

YLL/YLD ratio values   are greater than 1 for 
all metabolite factors. This ratio indicates that the 
YLL value dominates the DALYs value. This can be 
interpreted that the year of life lost due to ischemic 
stroke is greater than the value of the year of life lost due 
to disability. The value of the ratio of men is greater than 
in women. This study is in line with the results in the 
GBD1990 study and the GBD2000 study, which is about 
four-fifths of DALY because of YLLs.22 In this study the 
YLL number in ischemic stroke men is higher than in 
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women. Consistent research conducted by Matos, et al 
who stated that the YLL number strengthens the thesis 
that men still lose many years of life due to ischemic 
stroke.4

Nearly half of stroke-related deaths may be caused by 
modifiable risk factors (ie hypertension, diabetes, dietary 
risk, impaired glucose intolerance, obesity, smoking, air 
pollution, alcohol use, hypercholesterolemia, and lack 
of physical activity), which partly large is the result of 
poor clinical management, limited access to health care, 
and late detection of the underlying risk factors.17 The 
high burden of stroke worldwide indicates that primary 
prevention strategies are not widely applied or are not 
effective enough. In addition to targeting behavioral risk 
factors, effective screening for conditions that increase 
stroke risk, such as hypertension, atrial fibrillation, and 
diabetes mellitus, is very important.13 Stroke prevention 
is a complex medical and political problem, there is 
strong evidence that stroke prevention needs to be 
done. The need to increase action is very urgent. Stroke 
prevention has entered a new era and is one of the 
priority NCDs in WHO.12 

Conclusion

Kruskal-Wallis test results on gender showed no 
effect on DALYs of Ischemic Stroke but four factor 
of high metabolites affected to DALYs. The value of 
the burden (DALYs, Death, YLL/YLD ratio) ischemic 
stroke in men is greater than women. This occurs in all 
metabolite factors.

Metabolite factors with the highest ischemic stroke 
load values   of the highest are high systolic, high fasting, 
high LDL and high Body Mass Index. The high death 
value in an area does not make the area will have the 
highest ratio YLL/YLD. The ratio   are greater than 1 for 
all metabolite factors. It indicates that the YLL value 
dominates the DALYs value. It can be interpreted that 
the year of life lost due to ischemic stroke is greater than 
the value of the year of life lost due to disability. The 
value of the ratio of men is greater than in women. 
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Abstract
Background: Sporadic, familial and hereditary kinds account for approximately (70-75%), (10-15%) and 
(five-10%) of all breast cancers respectively. Although numerous chance factors predispose to hereditary 
breast cancer, the maximum mighty is mutations within the breast cancer susceptibility genes, BRCA1.An 
important example for tumor suppressor genes are BRCA1 . 

Material and methods:We examined the frequency of the BRCA1 Exon 2 in 80Iraqi breast cancer (BC) 
patients, and 60 controls and then the previously genotyped variants in ages between 25 to 45 and also 45 to 
70,who attended the Oncology Hospital in the City of Medicine during the period from June 2018 to April 
2019, The products of PCR from amplification of BRCA gene analyzed by PCR-sequencing method. 

Result: Our study refer to the genotyping of BRCA1 that distributed to ( GG and TT genotyping while TG 
equal zero.). A significant change was observed in the comparison between the newly diagnosis group and 
the control group. T allele was associated with 3.0 fold higher risk for cancer than the G allele (OR=2.38; 
p=0.041). In BRCA-1 Polymorphism, the odd ratio for the mutant GG genotype was 2.12 with p=0.0141 
indicating that Patients with an allele GG genotype a higher risk factor of newly diagnosis group compared 
to patients who carry allele TT genotype and control group. Also BRCA have a positive correlation with age 
and BMI in newly and treatment group also with some biomarkers.

Conclusion:SNP variants and different genotypes of BRCA1 have important roles in the development of 
cancer. Their application on such patients would discriminate those with high susceptibility to DNA damage 
from those with low susceptibility. This is specially applied for the GG and TT variants of BRAC1 Exon 2.

Key words: breast cancer , BRCA1 gene , sanger sequencing, polymorphism. 

Introduction

Breast cancer is a multi-factorial ailment with 
contributions from both genetic and environmental 
elements. Worldwide, it’s far the most typical 
malignancy in girls accounting for 23% of all cancers 
[1][2]. In Sri Lanka, breast cancer in ladies diagnosed at a 
mean age of 50 years, approximately 27% of all woman 
cancers [3]. Sporadic, familial and hereditary kinds 
account for approximately (70-75%), (10-15%) and 
(five-10%) of all breast cancers respectively. Although 
numerous chance factors predispose to hereditary breast 
cancer, the maximum mighty is mutations within the 
breast cancer susceptibility genes, BRCA1[4]..

Molecular profiling of different subtypes of 
breast cancer has discovered that TNBC subtype is 
substantially related with basal-like functions with the 
aid of expressing basal cytokeratin markers like CK-5, 
[5,6]. Furthermore, subsequent-technology sequencing 
studies have shown that notably high mutational fee in 
both BRCA1 and BRCA2 genes and a defective DNA 
repair mechanisms are hallmarks of a TNBC subtype of 
breast cancer [7,8,9,10].

An important example for tumor suppressor genes 
are BRCA1 and BRCA2 genes . though BRCA gene 
mutations are inherited in an autosomal dominant 
manner, their expression relies upon on acquiring a 2nd 
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mutation within the wild kind allele in somatic cells. 
According to Knudson’s (“Two Hit”) speculation, each 
alleles of a tumor suppresser gene need to be mutated 
so as for a tumor to expand, therefore a patient who 
manifests a tumor, inherits one mutation from a parent, 
and develops the second mutation inside the same gene 
in the affected organ as a somatic mutation, at which 
factor the tumor starts off evolved to appear. Even 
though children of mutation companies are at 50% risk 
of inheriting the mutation, the age of onset in their cancer 
is hard to are expecting[11,12]. 

Material and Methods

 This study designs as prospective study, One 
hundred and forty (140) Iraqi women subject were 
participated in this study in ages between 25 to 45 and 
also 45 to 70, who attended the Oncology Hospital in 
the City of Medicine, present studyweredivided into two 
groups patients with breast cancer (80) blood samples 
and sixty (60) blood samples are collected from healthy 
women as a control group. 

BRCA-1 gene polymorphisms were genotyped 
with a PCR method by confronting primers briefly, 
genotyping was also performed by PCR-sequencing . 
Genomic DNA was amplified by up strand, 5’- GAA 
GTT GTC ATT TTA TAA ACC TTT- 3’ and down 
strand, 5’- TGT CTT TTC TTC CCT AGT ATG T- 3’ 
.PCR contained 2μl genomic DNA, 5μl Go Pre Master 
Mix,1μl of Primer Forward , 1μl of Primer Reverse and 
16μl distilled water. Thermal cycling condition for the 
BRCA1 were: initial denaturation 1 step for 3 minutes 
at95°C, followed by 1 cycles and {denaturation 2 step 

for 45 seconds at 95°C , Annealing step for 45 seconds 
at 56°C and extension 1 step for 45 seconds at 72 °C} 
followed by 35 cycle. The final extension 2 step was 
performed at 72°C for 7 minutes. The PCR products 
(amplicon) were sequencing successfully via Macrogen 
Corporation/Korea (Sanger sequencing method). 
Homology search was conducted by using BLAST 
option, which is available online in NCBI By using 
BioEditprogramand NCBI, the SNPs were determined. 
The data were tested for normality, homogeneity and 
normal distribution. Also, it was expressed as median ± 
SD, the probability was tested using IBM SPSS version 
25.0. While, the genotyping and alleles frequencies were 
tested through Hardy-Weinberg equilibrium calculator. 
Such, the Odd ratio and Fisher exacts’ probability were 
tested by using WinPepi version 11.65. The probability 
was significant when it p< 0.05. 

Results 

The result of this research represented that two 
grouped (newly diagnosis of breast cancer and control 
group) showed the compatibility 99% with gene band 
under number MH043259.1, score 389 and expected 
1e-105, Sequencing study of our groups showed a 
Transversion substitution in location 203 and Nucleotide 
T>G especially in newly diagnosis group. While control 
grouped showed no change in sequencing of BRCA1 
Exon 2 its remain TT. 

Group newly diagnosis breast cancer Figure (1): 
Matching of the primers sequences on the bioinformatics 
programs/ NCBI blast sequence were matched by the 
bioinformatics programs NCBI, 

Sequence ID: MH043259.1

Score Expect Identities Gaps Strand

389 bits(431) 1e-105 217/218(99%) 0/218(0%) Plus/Plus

Query 190 GAACAGAATTGACCTTACATACGAGGGAAGAAAAGACA 227

|||||||||||||||||||||||||||||||||||||

Sbjct 181 GAACAGAATTGACCTTACATACTAGGGAAGAAAAGACA 218 

Group newly diagnosis breast cancer and control group Figure (2): Homo sapiens clone I103_P-10_EXON2-F_
D04 breast cancer 1 (BRCA1) gene, partial cds
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Sequence ID: MH043259.1

Score Expect Identities Gaps Strand

374 bits(414) 2e-101 207/207(100%) 0/207(0%) Plus/Plus

Query 187 GAACAGAATTGACCTTACATACTAGGG 213

|||||||||||||||||||||||||||

Sbjct 181 GAACAGAATTGACCTTACATACTAGGG 

The genotyping by graphic of sequencing Microgen of BRCA1 illustrate below figure and illustrated the GG and 
TT genotyping while TG equal zero.

The distribution of genotype and allele frequencies 
among newly diagnosed and control groups is shown 
in table (1) . The genotypic frequencies of cancer 
patients were 72% (n=58) normal TT and 0.0 % (n=0) 
heterozygous TG. Mutant homozygous was found in GG 
27% (n=22).In controls, the results demonstrate 77.97% 
(n=46) wild type TT, 0.0 %(n=0) heterozygous TG and 
mutant homozygous GG 22.0% (n=13).In BRCA-1 
Polymorphism, the odd ratio for the mutant GG genotype 
was 2.34 with p=0.055 indicating that Patients with an 
allele GG (homozygous) genotype a higher risk factor of 

a newly diagnosis group compared to patients who carry 
allele TT (homozygous) genotype, and control group. 
Total statistical manual allele frequency. The ratio 
was allele T for the patients 72%, while allele G 28%, 
whilst control allele T 78 %, allele G 22 %.A significant 
change was observed in the comparison between the 
newly diagnosis group and the control group. T allele 
was associated with 3.0 fold higher risk for cancer than 
the T allele (OR=2.38; p=0.041).
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Table (1): genotyping and allele frequency of BRCA1 gene between newly diagnosed and control groups.

Genotypes

Hardy-Weinberg frequency

OR P
Newly diagnosed Control

Observed Expected Observed Observed

No. % No. % No. % No. %

TT 58.0 72.50 42.05 52.56 46.0 77.97 35.86 60.79 0.75 0.554

TG 0.0 0.00 31.90 39.88 0 0.00 20.27 34.36 - -

GG 22.0 27.50 6.05 7.56 13.0 22.03 2.86 4.85 2.34 0.0554

Total 80.0 100.00 80.00 100.00 59.0 100.00 59.00 100.00

P-HWE 4 x 10-19 2 x 10-14

Allele frequency

T 0.72 0.78 2.38 0.041

G 0.28 0.22 0.73 4.414

Our study assessed whether BRCA-1 gene and associated with an increased risk of breast cancer, especially 
Iraqi women patient with various types of breast cancer (newly malignant diagnosis, and control). The genotyping 
of BRCA-1genes were classified by PCR- and the results showed a no significant change when comparing control 
group with newly diagnosis according to risk factor especially in age table ( 2).

Table 2-: The age median distribution according to the genotyping for BRCA-1 of the studied groups.

Newly diagnosed 2 P value Control 3 P value

TT TG
GG

 
NS

TT TG
GG

 
NS

AGE 54.71 ± 
10.70a

50.07 ± 
15.07a

48.30 ± 
10.75b

49.92 ± 
8.43a

BMI 33.29 ± 3.95b - 25.68 ± 6.0a
0.019

27.57 ± 3.67a
23.77 ± 
2.83a

0.007⁂

While a positive correlation was found between TT and GG in control group (p value = 0.007) and newly 
diagnosis (p value = 0.019) while no significant in another group according to BMI.
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Discussion

Complete sequencing of the BRCA1 is a favored 
procedure in hereditary directing of a breast cancer 
patient’s sufferers in various Western European nations, 
what’s more in the US, Australia, and Japan. In any case, 
these investigations are cost and work expending; thus, it 
is exceptional that clinicians routinely utilize screening 
for known harmful germline changes. Under this study, 
it is critical to distinguish transformations of the best an 
incentive informative value for diagnostics, just as to 
build up the methods for their proficient detection our 
examination refers to a change in BRCA1 and agreement 
with numerous investigations that the effect of genotype 
on relative malignancy hazard has been evaluated in a 
few investigations up to now [13].. 

This was seen in the frequency of TT genotype 
and T allele in disease understanding remembered 
for the present examination in correlation with the 
control gathering. It is obvious that the polymorphic 
allele and genotype prevailed in malignant growth 
patients gathering. It appears that the search for such a 
polymorphism is a delicate test for scanning for DNA 
damage by radiation particularly in the heterozygote 
group GG in the two both patients and radiation groups. 
In any case, it is specific for malignancy patients whereby 
both GG and TT genotype were related with significant 
differences.[[14, 15].

Also contrasting the frequencies of BRCA1- 
TT genotype in this examination with different 
investigations, result discovered TT homozygosity by 
and large much the same as with Nigeria (YRI) (1.8%), 
Kenya (LWK) (1.1%), Japanese (JPT) (7%), Tuscan 
(TSI) (11%), (Kinyawa, Kenya) MKK (2.8%) and, 
(Mexican heritage in Los Angeles) MEX (8.2) (Brewster 
BL et al.,2012 [15]. This information proposes that the 
BRCA1- variation G>T presents an expanded danger 
of creating malignancy in our gathering of patients. 
One could think from these detection that the BRCA1 
-variation works likewise to that of standard BRCA1 
open-perusing outline variations, which are all the more 
usually connected with advancement of the disease 
rather than the different subtypes. [16].

BRCA-1 gene and related with an expanded danger 
of disease, particularly Iraqi ladies quiet with different 
sorts of malignant growth (newly malignant diagnosis 

and control) The genotyping of BRCA-1genes were 
characterized by PCR-and the outcomes demonstrated 
a no noteworthy change when contrasting control group 
and newly diagnosis as indicated by the risk factor 
particularly in age, this investigation agreement with 
many examination [17]. They no found a critical or we 
found no distinction in mean age among ladies with 
a BRCA1 transformation in general just as for cases 
analyzed under age 45. Furthermore, disagreement with 
[18], as of late studied shown a positive relation of an age 
on disease in BRCA change transporters analyzed under 
age 50. In their examination which included 2424 BRCA 
mutation carrier , Britain with 990 episode malignancies, 
the auther detailed breast cancer rates as indicated by 
age bunch at disease analysis [overall (20–49), 20–29, 
30–39, 40–49] by age from the outset full-term birth 
class (nulliparous, < 21, 21–29, 31–39, >39) additionally 
our investigation disagreement with women who carry 
the BRCA1 transformation have a more serious danger 
of creating malignancy before they arrive at 40 years 
old when contrasted with women having the BRCA2 
transformation. In ladies beyond 55 years old years 
the ladies carry the BRCA2 transformation who stay at 
higher danger of creating malignant growth while ladies 
that have the BRCA1 change have a lesser hazard [19].

This examination pointed that a positive connection 
be tween’s a BRCA1 genotyping with BMI especially 
in newly diagnosis and control group and this outcome 
agreement with numerous investigations in different 
populace Ricks-Santi, L. J. 2013 [20]. Because the rate 
of transformation increase with increment BMI that 
influenced were related with DNA repair limit in ladies 
with additionally refer to build danger of BRCA1 
transformation with increasing 5Kg in corresponding. 
This examination demonstrated that the danger of a gene 
change in BRCA1 expanded by 25% when the weight 
was expanded to 5 Kg from the ordinary weight limit 
BMI>25 [20] .

Conclusion :SNP variants and different genotypes 
of BRCA1 have important roles in the development 
of cancer. Their application on such patients would 
discriminate those with high susceptibility to DNA 
damage from those with low susceptibility. This is 
specially applied for the GG and TT variants of BRAC1 
Exon 2. 
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Abstract 
Objective :To explain a important of Forkhead box O3(FoxO3 ) protein level in progression of Nodal 
osteoarthritis (NOA) disease , the location of study at fallujah – Iraq at February 2020 . 

Method: Collection of samples take for patients with NOA and controls at Rheumatology & Rehabilitation 
Consultation Unit in Al-fallujah Teaching Hospital / Iraq .The Diagnosis NOA patients depended on 
American College of Rheumatology (ACR) criteria and used technique of ELISA to measure FoxO3 protein 
level. 

Results: This study show NOA patient grade 1 have non significant decrease when compare with control 
group in FoxO3 protein level ,but observed significant decrease when compare with NOA patient grade 4. 
Also show significant decrease when compare NOA patient grade 4 with control group . 

Conclusion: This study show that level of FoxO3 protein decrease in NOA cartilage, this lead to reduce of 
autophayg and antioxidant proteins .This decrease can result progression of NOA disease . 

Key words / Nodal osteoarthritis (NOA) ,autophayg process and Forkhead box O3(FoxO3 ). 

Introduction

Nodal osteoarthritis (NOA) is the disease occur in 
the hand finger’s joints,principally interphalangeal and 
first carpometacarpal joints. It’s degradation arthritis in 
the cartilage of finger’s joints , this lead to cartilage loss. 
NOA is one of the arthritis forms , the females are more 
affected than male at age more than 45 years , therefore 
NOA is within geratric disease (1). Chondrocytes affected 
by arthritis generate reactive oxygen species (ROS) as 
response to generate cytokines and stress on cartilage 
,this lead to support development and progression of 
NOA(2) 

Forkhead box O3(FoxO3 ) is protein responsible to 
transcription action therefore consider as transcription 
factor ,product by FoxO gene that have many biological 
pathways for example :- 

-Phosphatidylinositol-3 kinase (PI3K)/Akt signal 
transduction pathway -Autophagy process that act to 
reduce effect of geriatric disease (3).

Reduced antioxidant factor are also shared in aged 
cartilage with NOA , this process can results different 
in chondrocyte phenotype , senescence , and lead to cell 
death , key mechanisms involved in disease onset and 
progression. Increased ROS in aged chondrocyte can 
induced cell , this related to decrease of antioxidants 
factors (4). Autophagy is mechanism to save protein 
quality under conditions of oxidative stress, and its 
activity decreases with NOA patients(5) . 

FoxO3 proteins in geriatric stage become dys-
regulated this can result NOA development due to loss 
of cartilage. Therefore FoxO3 decrease with age lead 
to increase FoxO3 phosphorylation (inactive form) in 
cartilage with NOA(4). 

DOI Number: 10.37506/ijfmt.v14i4.12076
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Materials and Methods 

Study design: The study designed regarded to 
agree of Institutional Ethics Committee in Medical 
College /Al-Faluja University - Iraq and it done in 
Rheumatology & Rehabilitation Consultation Unit in 
Al- fallujah Teaching Hospital / Iraq .The patients and 
healthy individuals that included in this study were 
obtained consent .Patients with NOA diagnosed regard 
to American College of Rheumatology (ACR). ACR 
depend on clinical examination ,symptoms and X-ray 
for diagnosis NOA patients (6).This study included 
NOA patients 50 grade1(G1) and 50 grade 4(G4) cases 
and 50 controls ,The age were more than 40 years for 
cases and controls . 

Collection and sample : 5 milliliters were aspirated 
from arm venous blood by using syringes . The collection 
time between 09.00-12.00 am. , blood sample allowed in 
tube for 10min. to clot ,then transferred to centrifuge to 
separate and obtain serum and frozen it at (-20) C˚. 

FoxO3 proteins measurement :The Enzyme 
immunoassay kit used to determine the quantitative 
of FoxO3 protein in humane serum. This kit designed 
speclist to use in vitro diagnostic only. The FoxO3 
protein measured by solid phase enzyme-linked immune-
sorbent assay (ELISA) based at the sandwich method 
.This study used My BioSource company / USA FoxO3 
ELIZA kit to assay , with standard curve .Figure 1 . 

 
Figure1/ FoxO3 protein Standard curve 

Statistic analysis : This study used style mean 
+ standard deviation (SD) to show the results , and 
compare between cases and control groups by use The 
GraphPad PRISMstatistical software (version6 .0, San 
Diego, CA, USA). The P-value < 0.05 consider as 
signifi cant different . 

Results

This study used mean +standard deviation (SD) 
,standard error (SE) and P-value to show signifi cant 
correlation for compare between groups G1 NOA ,G4 
NOA and control according to FoxO3level .There are 
signifi cant differences in this study when compare 
G4with control and G1 with G4 ,but not signifi cant 
when compare G1 with control .Table 1. 
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Table 1/ Comparsation between G1 NOA, G4 NOA and control groups according to FoxO3 level

P-valueControlsG1

0.89 (non S)
3.69+1.323.63+ 1.34Mean +SD

0.190.19SE

 

P-valueControlsG4

<0.05(S)
3.68+1.411.27+ 1.242Mean +SD

0.281.10SE

 

P-valueG4G1

<0.05(S)
1.27+ 1.2423.63+ 1.34Mean +SD

1.10.19SE

*SD : standard deviation , SE : standard error . 

Discussion

The NOA can define as loss of finger’s joints 
cartilage by degradation process , this process always 
coupled with inflammatory factors as mediators and the 
age consider risk factor to progression OA as general 
(7).The oxidative condition is more likely with age 
,therefore oxidative stress also consider risk factor to 
develop OA as general due to oxidative condition can 
result elevate reaction oxygen species (ROS) level ,for 
example hydrogen peroxide, with age(8). . In normal 
condition the chondrocyte can convert ROS to water by 
catalase and GPX1 and save the cartilage from harmful 
of ROS factors. (4). 

Autophagy process activated by any damage occur 
in chondryocyte due to ROS increase ,this process 
lead to damage remove in cartilage cells . Mechanism 
of autophagy lead to safety of protein homeostasis 
in cartilage cell under effect oxidative stress ,this 
mechanism included up regulation of Beclin1 and LC3 
that consider as autophagy proteins (9). 

FoxO3 function is various regulations in cell 
such as cell cycle regulation due to FoxO3 consider 
as transcription factor , so FoxO3 protein regulate the 

error that result from stress in cell . The Oxidative stress 
that generate with age can result FoxO3 deacetylation 
via SIRT-1 after transfer it from cytoplasm to nucleus 
(FoxO3 become inactive form )(4) 

This study explain reduced level of FoxO3 in G4 
NOA group more than G1 NOA and control groups .This 
reduced can lead to loss regulation and homeostasis of 
anti oxidants and autophagy proteins transcription , this 
condition can promote progression and develop cartilage 
loss by degradation process in finger’s joints to result 
NOA disease (10) . ALMEIDA, Maria; PORTER and 
et al (2019) agree with our study via stabled decrease 
FoxO3 level in patients with OA disease(11) 

This study demonstrate that FoxO3 protein decrease 
lead to NOA development via decrease of antioxidant 
factors and autophagy process . Also that decrease the 
regulation of FoxO3 transcription in human cartilage 
cells promote some genes encoding pro-inflammatory 
factors such as matrix-degrading enzymes and cytokines 
in chondrocytes (4). 

Conclusion

FoxO3 protein is transcription factors, in cartilage 
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with NOA the FoxO3 become dys-regulation this result 
decrease of autophagy and antioxidant proteins .This 
reduction can promote chondrocyte degradation process 
that leads to cartilage loss and NOA development. 
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Abstract
Leishmaniasis is endemic in Iraq with the visceral form of the disease, caused by the L. donovani complex, 
is principally endemic in the central part of the country. 45 mice (male) were divided into three groups, 
the first was injected with (3x106) promastigote as control positive, the second was injected with (3x106) 
promastigote and treated with anti-interleukin 4 and the third was injected with PBS as control negative. 
After 30, 45 and 60 days the serum was taken and examined by the ELISA test to find out the level of 
interferon gamma (IFN-γ).

The present study revealed that the level of (IFN-γ) at day 30, was higher in group 2 (539.45±2.352), than in 
group 1 (173.26±1.21), and group 3 (109.69 ± 0.25). At day 45, the level recorded in group 2 (393.89±2.012), 
than group 1 (286.6±1.521), and group 3 (109.93±0.22). At day 60, the level was in group 2 (259.48±1.841), 
than group 1 (310.22±1.632), and group 3 (109.69±0.23). The aim of present study was to determine the 
efficient role of anti IL-4 on IFN-γ activity in mice infected with L. donovani. We concluded our results that 
the level of interferon gamma (IFN-γ) was higher in group 2 at all periods. 

Keywords: Visceral leishmaniasis, interferon gamma, anti-interleukin 4, ELISA, mice.
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Introduction

Visceral leishmaniasis consider as a vital community 
health problem in Iraq and the foremost lethal form, 
classically which is, known as Kala-azar or black fever 

(1), caused by Leishmani donovani complex that include 
three specie; L. infantum, L. chagasi and L. donovani. 
This form of the infection is the majority severe shape, 
it is progressive and can be deadly if not treated will 
typically result in death, and the fatality rate can be as 
high as 100% (2).

The life cycle of Leishmania parasites is 
distinguished by its alternating generation have, and 
exist in two particular shapes: the amastigote in human 
host and the promastigote in sand fly vector (3). During 
a blood feeding, motile Leishmania promastigotes are 
exchanged from the sand fly into a human or animal 

host where they are phagocytized by neutrophils, 
macrophages, or dendritic cells; Leishmania parasites 
distinguish into amastigotes and reproduce inside 
phagolysosomes, finally rupturing the host cell and 
releasing the parasites (4). 

The classical symptom of visceral leishmaniasis 
includes; delayed fever, serious weight loss, 
hepatosplenomegaly, anemia, leucopenia, and 
hypergammaglobulinemia (5). Immunity against 
leishmaniasis requires Th1 induced IFN-γ for activation 
of infected macrophages to produce nitric oxide 
(NO), antileishmanial immunity is mediated through 
both innate (macrophages, dendritic cells (DCs) and 
neutrophils), and adaptive (T cells) immunity, but the 
CD4+ T cell subset is crucial for resistance (6). IL-2 and 
IFN-γ were related to Th1 activation and disease healing, 
whereas IL-4 and IL-5 were related to Th2 activation 
and disease progression (7).

Most of the drugs available to treat leishmaniasis 
are not able to reliably remove the infection, but they are 
able to reduce the load of parasites (8). For this time, no 

DOI Number: 10.37506/ijfmt.v14i4.12077
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effective vaccine has been found against at all form of 
leishmaniasis for general human use (9). 

Material and Methods

In total, group of (45) BALB/c mice, males, (6-8) 
weeks old, and weight range about 25-30g, divided to 
three subgroup (15 mice of each group). 

Group 1 injected (3x106) promastigotes as control 
+, group 2 Injected (3x106) promastigotes and treated 
(50) µg of anti IL-4 intraperitoneally, twice weekly after 
the first week of infection for four connection weeks 
post- infection and group 3 Injected (0.25) ml phosphate 
buffer saline only as control-. Blood samples were 
collected from five mice of each group for (30 – 45 – 60) 
days post-infection to determine the level of interferon 
gamma (IFN-γ), by ELISA test.

Results

A total of 45 sample of serum taken from mice was 
examined by ELISA and detected the level of INF-γ. In 
our study the result indicated that, the level of interferon 
gamma INF- γ during time periods (30 ,45 and 60) days 
in three groups ,in group (3) negative control there is 
no significant difference in level of INF- γ during time 
periods, in group (2) infected mice and treated with anti 
IL-4 enhanced to INF- γ production and peak at 30th 
day that help the mice to control infection then began 
to decrease until 60th day, which lead to progressive the 
disease, while in group (1) infected mice observed the 
level of INF-γ was low, this associated with parasites 
multiply rapidly during the first weeks, after four weeks 
recover their ability to produce IFN-γ , reach to the peak 
at 60th day when parasite growth was controlled. 

Table.1 Distribution the level of INF-γ in 30 days

LSDMean ± SEMGroups

0.564173.26±1.21Group1 (control+) **

2.251539.45±2.352Group2(Anti-IL4) ***

0.025 109.69 ± 0.25Group 3 ( control -) *

Table.2 Distribution the level of INF-γ in 45 days

LSDMean ± SEM Groups

1.521286.6±1.521Group1 (control+) **

1.652393.89±2.012Group 2 (Anti-IL4) ***

0.024109.93±0.22Group3 (control -) *

LSDMean ± SEMGroups

2.312310.22±1.632Group1 (control+) **

1.325259.48±1.841Group 2 (Anti-IL4)***

0.025109.69±0.23Group 3 (control -) * 
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Table.3 Distribution the level of INF-γ in 60 days 

Discussion

Leishmaniasis is endemic in 98 countries, and 
350 million people are at risk of contracting this 
disease, according to the World Health Organization. 
Each year, approximately 58,000 cases of visceral 
leishmaniasis are diagnosed. It is usually, accepted that 
IFN- γ is required for the management of and therefore 
protection from Leishmania infections, IFN-γ is one of 
the Th1 prototype cytokines responsible for activating 
macrophages, resulting to an effi cient killing of the 
parasites (10). The mechanisms of control of Leishmania 
parasites in mice are very clear and require the activation 
of Th1 responses, which leads to iNOS up regulation by 
phagocytic cells (11). The low level of IFN-γ in group 
1 (Table. 1), agreement with (12) through fi rst 4 weeks 
after starting infection, parasite replication is associated 
with, the immune cell inability to produce IFN-γ and IL2 
(macrophage-activating cytokines), whereas production 
of IL4 or IL5 is preserved. Treatment with anti IL-4 
induces a resistance phenotype with matching induction 
of INF- γ (13), this agreed with our results that appeared 
the level of interferon gamma signifi cant increased in 
group (2) in comparative with group (1) control + and 
group (3) control – in (Table. 1).

After the fi rst 4 weeks of infection, CD4+ T, CD8+ 
T and natural killer (NK) cells recover their capacity 
to produce IFN-γ, thus promoting the macrophage 
microbicidal activity with (NO) synthesis, this observed 
in group (1) (Table. 2)(12).

Mice treated with anti-IL-4 antibody, demonstrating 
that they heal infection. This explains the signifi cant 
increase in the level of interferon gamma in group (2) in 
comparative with other groups (14).

During experimental VL in genetically susceptible 
mice, parasite growth was controlled after 6–8 weeks 
post infection (15), this suggested agree with our result, 
that observed in (Table. 2) group (1) the level of INF-γ 
increased in compare with fi rst 4 weeks. 

In visceral leishmaniasis, the infection will be 
resolved within 6 to 8 weeks due to development of Th1, 
then granuloma response will occur, which is caused by 
the production of IFN-γ (16), this suggested agree with 
our result, that observed in (Table. 3) group (1).

The anti-IL-4 treated mice eventually developed 
progressive infection, as evidenced by the increase in 
tissue parasites at 8 wk.(17), this agreement with our 
result, that observed in (Table. 3) group (2) the level of 
INF-γ decreased in day 60. 

Level of interferon gamma in 30, 45 and 60 days 
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Abstract 
In Indonesia, the largest number of malaria cases was contributed to by Eastern Indonesia. The study aimed 
to analyze the predictors of malaria incidence in rural Eastern Indonesia. This study analyzes the 2018 
Indonesia Basic Health Survey data. In the final stage binary logistic regression was used to determine 
the incidence of malaria incidence in 86,382 respondents. Variables analyzed included malaria incidence, 
regional/province, age, gender, educational level, work type, marital status, wealth status, and health 
insurance. The analysis found that people who lived in rural Maluku and rural North Maluku had a lower 
risk of experiencing malaria than those who lived in rural areas of East Nusa Tenggara. People in rural 
West Papua and rural Papua have a higher risk than those who live in rural East Nusa Tenggara. Men were 
1.107 times more likely than women to have malaria incidence.People with primary school education were 
1.237 times more likely to develop malaria than those without education. People with a college education 
were 1.440 times more likely to develop malaria than those without education. People who have a wealth of 
poorer status are 0.804 times more likely to have malaria than those who are poorest. People who have the 
richest wealth status are 0.851 times more likely to have malaria than those who are the poorest. There were 
4 variables that have proven to be significant as predictors of incidence in rural Eastern Indonesia, namely 
regional/province, gender, education, and wealth. 

Keywords: malaria incidence, Eastern Indonesia, Indonesian basic health survey. 

Background 

The Indonesian Ministry of Health at the end of 
2018 reported that confirmed malaria incidence reached 
180 thousand cases. This figure is the incidence in 26 
districts from all regions in Indonesia1. This malaria 
incidence rate is dominated by reports from Eastern 
Indonesia. There are at least 5 provinces which are 
malaria-endemic areas, namely Maluku, North Maluku, 
East Nusa Tenggara, West Papua, and Papua2.

In addition to environmental or ecosystem factors, 
several studies have tried to link malaria incidence with 

individual characteristics. Environmental factors found 
to be associated with malaria incidence are often related 
to water location and climate change. This is related 
to the Plasmodium ecosystem as parasites, Anopheles 
mosquitoes as vectors, and humans as hosts3,4,5. 
Ecosystem risks of this kind are found in many rural 
areas6,7,8.

Individual characteristics and household 
characteristics also did not escape the attention of the 
researchers. This relates to individual behavior in 
responding to environmental conditions, including 
individual knowledge and behavior towards the 
prevention of malaria transmission, for example, the use 
of insecticide-treated bed nets9,10.

Based on the background, the purpose of this study 
is to analyze the predictors of malaria incidence in rural 
Eastern Indonesia. The results of this study will be input 
for the Ministry of Health in determining the right target 
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in malaria endemic areas in rural Indonesia. 

Materials and Methods 

This study analyzes secondary data from the 2018 
Indonesia Basic Health Survey (Riskesdas). The survey 
conducted by the National Institute of Health Research 
and Development, the Indonesia Ministry of Health was 
a five-year cross-sectional survey.

The population in this study was all population> 10 
years old in rural Eastern Indonesia covering 5 provinces, 
namely East Nusa Landmark Province, Maluku, North 
Maluku, West Papua, and Papua. The sampling method 
uses multi-stage cluster random sampling to determine 
samples. 86,382 respondents were found to be aged 
>10 years. Respondents of this age were considered 
mature enough to be able to answer the questions in the 
questionnaire submitted2.

This study specifically analyzes respondents who 
live in rural Eastern Indonesia. Malaria incidence was the 
respondent’s acknowledgment of the official diagnosis 
after a blood test. The variables analyzed included 
regional/province, age group, gender, education level, 

work type, marital status, wealth status, and health 
insurance.

A correlation test was performed using Chi-square 
on dichotomous variables, and T-test for continuous 
variables. This test was to assess whether there are 
statistically significant differences between regions. 
Estimates using Binary Logistic Regression were 
conducted to study disparities in malaria incidence 
across regions. All statistical accounts were carried out 
using SPSS 21 software. 

Findings 

Before conducting further regression tests, the co-
linearity test was first performed. The results of the co-
linearity test can be seen in Table 1. The test results show 
that there is no co-linearity between the dependent and 
independent variables. Table 1 shows that the tolerance 
value of all variables is greater than 0.10. While the VIF 
value for all variables is less than 10.00. Then referring 
to the basis of decision making in the multicollinearity 
test it can be concluded that there are no symptoms of 
multicollinearity in the regression model. 

Table 1. Results for the co-linearity test of malaria incidence in rural Eastern Indonesia (n=86,382)

Variables
Collinearity Statistics

Tolerance VIF

Regional/Province 0.896 1.116

Age groups 0.529 1.890

Gender 0.920 1.087

Education level 0.891 1.123

Work type 0.835 1.197

Marital status 0.538 1.859

Wealth status 0.828 1.208

Health insurance 0.982 1.018

*Dependent Variable: Malaria incidence 
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Table 2 is a descriptive statistics of respondent 
characteristics. Table 2 shows that all rural areas in 
the regional/province are dominated by those who 
have malaria. In both categories, malaria incidence is 
dominated by those in the 11-20 age group.

Table 2 informs that those who experience malaria 
incidence are dominated by men, while those without 
malaria are dominated by women. Based on the 
education level, both categories (experiencing malaria 
incidence or not) are dominated by those with primary 
school education. Based on work type, both categories 
(experiencing malaria incidence or not) are dominated 
by those who work as farmer/fisherman/labor/driver/
maid.

Table 2 shows that both categories (experiencing 
malaria incidence or not) were dominated by those who 
were married. Based on wealth status, both categories 
(experiencing malaria incidence or not) are dominated 
by those who are the poorest. While based on ownership 

of health insurance, both categories (experiencing 
malaria incidence or not) are dominated by those who 
have health insurance.

Table 3 displays the results of the binary logistic 
regression test to illustrate the predictors of malaria 
incidence cases in rural Eastern Indonesia. As a 
reference, the chosen category is experiencing “malaria 
incidence”. 

Table 3 shows that people living in rural Maluku 
had 0.513 times the possibility of malaria compared to 
people living in rural East Nusa Tenggara (OR 0.513; 
95% CI 0.410-0.643). People who live in rural North 
Maluku are 0.497 times more likely to have malaria than 
people who live in rural East Nusa Tenggara (OR 0.497; 
95% CI 0.386-0.639). This means that people who live 
in rural Maluku and rural North Maluku have a lower 
risk of experiencing malaria than those who live in rural 
areas of East Nusa Tenggara. 

Table 2. Descriptive Statistic of Respondent Characteristics on Malaria Incidence in Rural Eastern 
Indonesia (n=86,382)

Characteristics

Malaria Incidence

PNo Yes

n % n %

Regional/Province ***0.000

· East Nusa Tenggara 32572 39.3% 720 20.3%

· Maluku 13898 16.8% 112 3.2%

· North Maluku 11451 13.8% 93 2.6%

· West Papua 9274 11.2% 421 11.8%

· Papua 15634 18.9% 2207 62.1%

Age Groups ***0.000

· 11-20 22362 27.0% 881 24.8%

· 21-30 13414 16.2% 579 16.3%

· 31-40 16328 19.7% 785 22.1%

· 41-50 13743 16.6% 666 18.7%

· 51-60 9377 11.3% 427 12.0%

· 61-70 4911 5.9% 153 4.3%

· > 70 2694 3.3% 62 1.7%

Gender ***0.000
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· Male (ref.) 39727 48.0% 1878 52.9%

· Female 43102 52.0% 1675 47.1%

Education level ***0.000

· No education (ref.) 7157 8.6% 376 10.6%

· Primary School 38332 46.3% 1494 42.0%

· Junior High School 14035 16.9% 559 15.7%

· Senior High Scool 16686 20.1% 850 23.9%

· College 6619 8.0% 274 7.7%

Work Type ***0.000

· No work (ref.) 19112 23.1% 811 22.8%

· Schooling 16082 19.4% 635 17.9%

· Public servant/army/
police 4119 5.0% 225 6.3%

· Private Employee 2932 3.5% 153 4.3%

· Entrepreneur 4927 5.9% 253 7.1%

· Farmer/ Fisherman/ 
Labor/Driver/Maid 30543 36.9% 1308 36.8%

· Others 5114 6.2% 168 4.7%

Marital status ***0.000

· Never married (ref.) 28051 33.9% 1078 30.3%

· Married 49220 59.4% 2287 64.4%

· Divorced/Widowed 5558 6.7% 188 5.3%

Wealth status ***0.000

· Poorest (ref.) 19672 36.8% 1057 34.7%

· Poorer 10663 19.9% 403 13.2%

· Middle 9565 17.9% 489 16.1%

· Richer 7206 13.5% 485 15.9%

· Richest 6370 11.9% 611 20.1%

Health insurance 0.052

· No (ref.) 2681 3.2% 136 3.8%

· Yes 80148 96.8% 3417 96.2%

Note: Note:  Chi-Square test was used for dichotomous variables, and T-test for continuous variables; ∗ p < 0.05; 
∗∗ p < 0.01; ∗ ∗ ∗p < 0.001. 

Cont... Table 2. Descriptive Statistic of Respondent Characteristics on Malaria Incidence in Rural Eastern 
Indonesia (n=86,382)
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Table 3. Binary Logistic Regression of Malaria Incidence in Rural Eastern Indonesia (n=86,382)

Predictor
Malaria Incidence

Sig. OR Lower Bound Upper Bound

Regional/Province: East Nusa Tenggara - - - -

Regional/Province: Maluku ***0.000 0.513 0.410 0.643

Regional/Province: North Maluku ***0.000 0.497 0.386 0.639

Regional/Province: West Papua ***0.000 2.885 2.509 3.318

Regional/Province: Papua ***0.000 7.745 7.026 8.536

Age Groups: 11-20 - - - -

Age Groups: 21-30 0.817 0.978 0.811 1.180

Age Groups: 31-40 0.557 1.062 0.868 1.300

Age Groups: 41-50 0.131 1.173 0.954 1.443

Age Groups: 51-60 0.072 1.220 0.983 1.515

Age Groups: 61-70 0.413 1.114 0.861 1.441

Age Groups: >70 0.626 1.087 0.778 1.518

Gender: Male *0.014 1.107 1.020 1.202

Gender: Female - - - -

Education level: No education - - - -

Education level: Primary school **0.002 1.237 1.084 1.411

Education level: Junior High School *0.018 1.203 1.032 1.402

Education level: Senior high school ***0.000 1.644 1.414 1.912

Education level: College **0.001 1.440 1.158 1.792

Work Type: No work - - - -

Work Type: Schooling 0.180 1.121 0.949 1.324

Work Type: Public servant/army/police 0.454 1.084 0.878 1.338

Work Type: Private Employee 0.684 0.956 0.772 1.185

Work Type: Entrepreneur 0.271 1.102 0.927 1.310
Work Type: Farmer/Fisherman/ Labor/Driver/
Maid 0.932 1.005 0.895 1.129

Work Type: Others 0.773 0.971 0.796 1.185

Marital status: Never married - - - -

Marital status: Married 0.609 0.960 0.823 1.121

Marital status: Divorced/Widowed 0.201 0.863 0.688 1.082

Wealth status: Poorest - - - -

Wealth status: Poorer ***0.000 0.804 0.712 0.907

Wealth status: Middle 0.319 0.943 0.841 1.058

Wealth status: Richer **0.008 0.852 0.757 0.959

Wealth status: Richest **0.007 0.851 0.758 0.956

∗ p < 0.05; ∗∗ p < 0.01; ∗∗∗p < 0.001. 
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Table 3 informs that people living in rural West 
Papua are 2.885 times more likely to have malaria than 
people living in rural East Nusa Tenggara (OR 2.885; 
95% CI 2.509-3.318). People who live in rural Papua 
have a 7.745 times chance of having malaria compared 
to people living in rural East Nusa Tenggara (OR 7.745; 
95% CI 7.026-8.536). This information shows that 
people in rural West Papua and rural Papua have a higher 
risk than those who live in rural East Nusa Tenggara.

Consistent research results were reported from a 
study in Kenya, Nigeria, and Ghana. The difference 
in malaria incidence spatially is influenced by several 
variables, including rainfall, proximity to water, 
vegetation, and population density. The differences 
in these variables show different effects on malaria 
incidence5,7,11.

Table 3 shows that men were 1.107 times more likely 
than women to have malaria incidence (OR 1.107; 95% 
CI 1.020-1.202). Table 3 shows that people with primary 
school education were 1.237 times more likely to develop 
malaria than those without education (OR 1.237; 95% 
CI 1.084-1.411). People who have junior high school 
education are 1,203 times more likely to develop malaria 
than those with no education (OR 1.203; 95% CI 1.032-
1.402). people with senior high school education were 
1.644 times more likely to develop malaria than those 
with no education (OR 1.644; 95% CI 1.414-1.912). 
People with a college education were 1,440 times more 
likely to develop malaria than those with no education 
(OR 1.440; 95% CI 1.158-1.792).

A better level of education has a negative 
relationship with malaria incidence. Because those who 
are educated have better possibilities to understand 
malaria prevention behavior12,13. A study in Nigeria 
found that education level was a determinant of 
ownership of mosquito nets. The use of mosquito nets is 
one of the behaviors to prevent malaria14.

Table 3 informs that people who have wealthy poorer 
status are 0.804 times more likely to have malaria than 
those who are poorest (OR 0.804; 95% CI 0.712-0.907). 
People who have wealth richer status are 0.852 times 
more likely to have malaria than those who are poorest 
(OR 0.852; 95% CI 0.757-0.959). People who have the 
richest wealth status are 0.851 times more likely to have 
malaria than those who are poorest (OR 851; 95% CI 

0.758-0.956).

Similar research results were found in Rwanda. 
People who have lower wealth status have a higher risk 
of experiencing malaria incidence15. A study in Zambia 
with pregnant women subjects also found the same 
results. Poor pregnant women have a greater risk than 
pregnant women who are rich in experiencing malaria 
incidence13. 

Conclusions 

Based on the results of the study it could be 
concluded that there were 3 variables that have proven to 
be significant as predictors of incidence in rural Eastern 
Indonesia. The three determinants were regional/
province, education level, and wealth status. 
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Abstract
Printing industry uses a lot of raw materials that contain benzene in the production process. Exposure to 
benzene can cause haematological effects that affect the production of blood cells. The purpose of this 
study was to determine the relationship between benzene concentrations with erythrocytes, hemoglobin, and 
health complaints among workers in Surabaya Printing Industry. This research was conducted in Printing 
X Surabaya. This research is observational, quantitative approach, and cross-sectional. The respondents in 
this study were 19 people. The variables studied were the concentration of benzene in the air, erythrocytes, 
hemoglobin, and health complaints among workers at Printing X Surabaya. Data analysis using Spearman 
rank correlation test. Measurement of the concentration of benzene in the air exceeds the Threshold Limit 
Value. There were 5 respondents had erythrocyte level above the normal and 1 respondent had hemoglobin 
level below the normal. There was a quite significant and positive relationship between the concentration 
of benzene in the air and erythrocytes (p=0.033). But there was no significant relationship between the 
concentration of benzene in the air and hemoglobin (p=0.158). Health complaints experienced by workers 
in Printing X Surabaya included coughing, headaches, and shortness of breath. There is a fairly strong 
relationship between benzene concentrations and erythrocytes but there is no relationship between benzene 
concentration and hemoglobin.

Keywords: Benzene, erythrocytes, hemoglobin, health complaints, printing 
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Introduction

Printing industry is one of the industries that in the 
production process uses many raw materials such as 

ink, solvents, and cleaning agents. These raw materials 
contain substances that can interfere with the health 
of workers, one of which is benzene. Benzene is a 
colorless liquid with a sweet aroma. It can evaporate 
very quickly, is slightly soluble in water, and flammable. 
In addition, it has lipophilic property that it is a good 
solvent in ink, paint, glue, and thinner. Steam or gas 
from benzene-containing materials such as paint, glue, 
furniture wax can be a source of exposure for workers 
in the workplace. Workers who have the possibility of 
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being exposed to benzene include printing workers, 
rubber workers, shoe makers, laboratory technicians, 
firefighters, and gas station workers2. According to the 
Regulation of the Minister of Manpower of the Republic 
of Indonesia Number 5 of 2018, benzene is categorized 
as A-1 category, which is proven to be a carcinogen for 
humans15. The Environmental Protection Agency (EPA) 
classifies benzene as a known human carcinogen for all 
routes of exposure namely inhalation, ingestion, and 
skin2.

In Indonesia, the benzene TLV in the environment 
is 0.5 ppm and the permitted short exposure (PSD) of 
benzene is 2.5 ppm15. ACGIH regulates the benzene TLV 
in the air to be 0.5 ppm1. NIOSH stipulates that benzene 
exposure at work for 8 working hours per day and 40 
hours per week is 0.1 ppm12. A research conducted by 
Nikmah in the Semarang X printing industry shows that 
the results of the measurement of benzene level in the 
environment exceeded the exposure limit set by NIOSH 
by 0.132 ppm11.

Benzene can enter the body through the respiratory 
tract, digestive tract, and skin. At high concentrations, 
approximately half of the benzene that is inhaled enters 
the lungs, then enters the bloodstream and spreads 
throughout the body2. Benzene can cause cells to not 
work properly. The severity caused by benzene exposure 
depends on the amount/concentration, route of exposure, 
length of time of exposure, age, and preexisting medical 
conditions of the person exposed. Long-term exposure 
to benzene has a major effect on blood. Benzene causes 
harmful effects on the bone marrow and can cause a 
decrease in erythrocytes which can lead to anemia. 
Benzene can also cause excessive bleeding, affect the 
immune system, increase the chance of infection and 
cause leukemia4. 

Workers exposed to high levels of benzene vapor 
in the printing industry exhibit severe haematological 
system effects2. Research conducted by Parinduri in the 
printing industry in Medan, North Sumatra found that 

the reduction in hemoglobin levels was affected by the 
length of exposure and length of service among printing 
industry workers14.

Setiowati in his research got the result that the most 
common health complaints experienced by workers 
exposed to benzene were the nervous system and 
haematological complaints. Complaints of the nervous 
system that are often experienced include pain in the 
feet, hands, shoulders and dizziness. Haematological 
complaints that are often felt by workers are easily tired 
and sleepy16. Research by Yuniati showed that most 
workers who were exposed to benzene complained of 
dermatitis20.

The purpose of this study was to determine the 
relationship between benzene concentrations with 
erythrocytes, hemoglobin, and health complaints among 
workers in Surabaya Printing Industry. 

Materials and Methods

This research is observational, quantitative approach, 
and cross-sectional. The research was conducted in 
December 2019 at Printing X Surabaya. Respondents 
in this study used a population of workers in Printing 
X Surabaya with a total 19 people. The variables to be 
examined are the concentration of benzene in the air, 
erythrocytes, hemoglobin, and worker health complaints. 
Respondent characteristic data including age, sex, and 
years of service were taken using a questionnaire. The 
concentration of benzene in the air was measured using 
the NIOSH 1501 method with the gas chromatography 
technique carried out by the Technical Implementation 
Unit for Occupational Safety and Health (UPTK3) 
Surabaya. Erythrocytes and hemoglobin measurements 
were carried out by taking a sample of the respondent’s 
blood and then analyzing it at the Nutrition Laboratory of 
Airlangga University. Data analysis using the Spearman 
rank correlation test.
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Result

Characteristics of Respondents

Table 1. Frequency Distribution of Worker’s Characteristics

Respondents Characteristics Frequency Percentage

Age (year)

16-25 2 10,5%

26-35 4 21,1%

36-45 8 42,1%

46-55 3 15,8%

56-65 2 10,5%

Gender

Male 15 78,9%

Female 4 21,1%

Years of Service

< 10 years 10 52,6%

≥ 10 years 9 47,4%

Table 1 shows that the majority of workers in Printing X Surabaya were 36-45 years old (42.1%), were male 
(78.9%) and had a working period of <10 years (52.6%). 

Benzene concentration

Table 2. Distribution of Benzene Concentrations in Printing X Surabaya

Respondent Benzene Concentration (ppm) Benzene TLV (Permenaker RI No. 5 
/ 2018)

1 15,6418

0,5 ppm

2 1,9267

3 15,6418
4 15,6418
5 1,9267
6 15,6418
7 0,9695
8 0,9695
9 15,6418
10 15,6418
11 1,9267
12 1,9267
13 15,6418
14 15,6418
15 1,9267
16 1,9267
17 1,9267
18 1,9267
19 15,6418
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Table 2 shows the measurement of benzene concentration in the air at Printing X Surabaya was carried out 
at three points with the highest concentration of benzene being 15.6418 ppm. The results of measurements of the 
concentration of benzene in the air show that the concentration of benzene in the air at work has exceeded the TLV 
set by Permenakertrans No. 5 of 2018 at 0.5 ppm. 

Erythrocyte and Hemoglobin Levels

Table 3. Erythrocyte and Hemoglobin Levels of Printing Workers X Surabaya

Respondent Erythrocytes (106/mL) Haemoglobin (g/dL)

1 6,09 16,3 

2 5,31 15,3 

3 5,52 15,0 

4 5,60 16,2 

5 4,57 12,4

6 5,65 16,2 

7 5,37 15,1 

8 5,16 16,7 

9 5,64 16,9 

10 5,02 15,4 

11 4,20 12,0

12 5,28 15,8 

13 4,91 15,0 

14 5,40 15,2 

15 5,57 16,0 

16 5,50 13,6

17 4,98 14,0 

18 4,92 13,6 

19 5,84 16,4 

Table 3 shows that the majority of erythrocyte 
levels and hemoglobin level of Printing X Surabaya 
workers are normal. But there are five respondents with 
erythrocyte levels above normal and one respondent 
with a hemoglobin level below normal. There is one 

respondent with a minimum level of normal hemoglobin. 
Normal erythrocyte level in men is 4.4x106 - 5.6x106 
cells/mm3 and in women is 3.8x106 - 5.0x106 cells/mm3. 
Normal hemoglobin levels in men are 13-18 gr/dL and 
in women is 12-16 gr/dL[7]. 
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Relationship between Benzene Concentration, Erythrocyte and Hemoglobin

Table 4. Test Results for Benzene Concentration, Erythrocyte and Hemoglobin

Independent Variable Dependent Variable P value Correlation 
coefficient N

The concentration of 
benzene in the air

Erythrocytes 0,033 0,490 19

Hemoglobin 0,158 0,338 19

The relationship between benzene concentration, erythrocyte and hemoglobin was obtained through the Spearman 
rank test. Table 4 shows that there is a significant relationship between the concentration of benzene in the air and 
erythrocytes (p=0.033; p<0.05) with a correlation coefficient of 0.490, which means the relationship between the two 
variables is quite strong and has a positive direction. There was no significant relationship between the concentration 
of benzene in the air and hemoglobin (p=0.158; p>0.05). 

Health Complaints

Table 5. Health Complaints Experienced by Printing X Workers in Surabaya

Health Complaints Total Percentage

Headache 12 63,2%

Tottering 1 5,3%

Out of breath 5 26,3%

Cough 14 73,7%

Low Appetite 1 5,3%

Sore eyes 2 10,5%

High tempered 1 5,3%

Nausea 2 10,5%

Itchy skin 1 5,3%

Table 5 shows that the most common health complaints experienced by workers were coughing (73.7%), 
headache (63.2%), and shortness of breath (26.3%). 

Discussion

Measurement of the concentration of benzene in the 
air at Surabaya Printing X was carried out at three points 
with the highest benzene concentration was 15.6418 
ppm and the lowest concentration was 0.9695 ppm. 
The benzene threshold value (TLV) in the environment 
determined by Permenaker Number 5 of 2018 is 0.5 
ppm15. Thus the concentration of benzene in the air at 

Surabaya X Printing has exceeded the specified TLV. 
Another research conducted by Setiowati shows that 
the production room for making sandals has levels of 
benzene in the air that exceeds TLV that is equal to 
2.97 ppm16. Other studies have found that there are 2 
measurement points where the concentration of benzene 
in the air exceeds TLV that is equal to 0.9129 ppm and 
2.333 ppm18. The results of measurements of benzene 
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concentrations in the air at Printing X Surabaya have a 
higher average than the two studies.

Exposure to benzene can result cells in the body 
not working normally. The severity of the effects of 
benzene exposure depends on several factors including 
the amount of exposure, the route of exposure, duration 
of exposure, age, and pre-existing health conditions in 
exposed people4. As many as 52.6% of workers had ten 
years of service <10 years and 47.4% of workers had ≥ 10 
years of service. The longest working period is 24 years 
while the shortest working period is 1 year. Prolonged 
work period can be a risk factor for health effects due to 
benzene exposure. According to the results of research 
by Triyadi, the duration of work (years) can increase 
the level of risk due to benzene exposure. The longer 
the duration of work, the greater the health risk due to 
benzene exposure17. Other studies have also found that 
there is a significant relationship between the length of 
work experience (years) and the effect of benzene on 
the peripheral blood of exposed workers. The longer 
the duration of work, the higher the effect of benzene 
exposure on the blood10.

The majority of the effects of long-term benzene 
exposure (exposure to benzene for a year or more) occur 
in the blood4. Some more recent epidemiological studies 
have shown haematological effects (including significant 
reductions in the number of erythrocytes, leukocytes, 
and platelets) in workers who are chronically exposed to 
benzene with concentrations below 10 ppm and even as 
low as 1 ppm or less2. The results of blood tests showed 
that there were 5 out of 19 respondents in Printing X 
Surabaya who had erythrocyte level above the normal. 
The results of the examination of erythrocyte levels 
differed in studies conducted by Lazarevic that there 
was a decrease in erythrocyte levels in workers exposed 
to benzene3. This difference in results can be due to 
different individual characteristics, different research 
sites, and different sources of benzene exposure. But 
the results of erythrocyte levels both in this study and 
Lazarevic’s research showed abnormalities in the body’s 
erythrocyte levels. This health condition needs to be 
considered in order to be able to prevent the appearance 
of haematological effects caused by benzene exposure.

The results of blood tests also showed that 18 workers 
had normal hemoglobin levels. Although the majority 

is normal, one respondent has a hemoglobin level 
below normal and 1 other respondent has a minimum 
hemoglobin level normal. Similar examination results 
for hemoglobin levels were found in Tualeka’s study that 
95% of respondents had normal hemoglobin levels18. In 
addition, Nikmah in her research explained that although 
the results of examining blood profiles (hemoglobin, 
erythrocytes, leukocytes, platelets, hematocrit, MCV, 
MCH, and MCHC) workers in the Printing X industry 
in Semarang City were still in the normal category, but 
the numbers tended to be low or close to lower limit of 
normal standards11.

The test results of the relationship between the 
concentration of benzene and erythrocyte showed 
that there was a significant relationship between the 
concentration of benzene in the air with erythrocytes 
with p=0.033. This relationship is quite strong and has a 
positive direction, which means that the higher levels of 
benzene in the air, the higher the level of erythrocytes. 
The results of this study are in line with the results of 
Haen’s research that there is a relationship between the 
concentration of benzene in the breathing zone with the 
number of erythrocytes6. Mohamed’s research to assess 
the haematological effects on benzene exposure stated 
that there were significant differences in the levels of 
erythrocytes and leukocytes between the benzene and 
non-exposed groups. Erythrocyte and leukocyte levels 
decreased in the group exposed to benzene10. The 
direction of the relationship in Mohamed’s research 
results is not in line with this study where a positive 
direction relationship was found which means that the 
level of erythrocytes has increased along with the higher 
levels of benzene in the air. Benzene can interfere with 
the system in the bone marrow so that the process of 
blood formation cannot work normally4. Hemoglobin is 
a protein used by red blood cells to distribute oxygen 
to other tissues and cells in the body9. Low hemoglobin 
levels cause anemia while high hemoglobin levels will 
cause erythrocytosis as a result of too many red blood 
cells19.

There was no significant relationship between the 
concentration of benzene in the air and hemoglobin with 
p=0.158. The results of this relationship test are in line 
with a research in Printing X, Semarang that there was 
no significant correlation between benzene exposure and 
hemoglobin11. Mohamed in his research explained that 
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there was no difference in hemoglobin levels between 
the benzene exposed group and the unexposed group10.

Printing X Surabaya workers experienced several 
health complaints including cough (73.7%), headache 
(63.2%) and shortness of breath (26.3%). Similar health 
complaints were also found in a study at Printing X in 
Semarang City in 2017, that one of the health complaints 
experienced by workers is a headache5. Other studies 
have found that there are a number of workers who 
experience health complaints such as headaches, 
nausea, and shortness of breath13. According to the 
CDC, individuals who inhale benzene in high levels 
can experience signs and symptoms such as drowsiness, 
dizziness, rapid and irregular heartbeat, headaches, 
tremors, confusion, unconsciousness, and even death (at 
very high levels). The exposure of benzene that occurs 
directly to the eyes, skin, or lungs can cause injury to 
the tissues and irritation4. According to the Leukemia 
& Lymphoma Society, symptoms of Polycythemia or 
erythrocytosis include headaches, dizziness or vertigo, 
excessive sweating, impaired vision, fatigue, and prutitus 
or itching of the skin8. Worker health complaints are 
signs that benzene exposure is starting to have an effect 
on health. 

Conclusion

The concentration of benzene in the air at Surabaya 
X Printing has exceeded the TLV set by Pemenakertrans 
No. 5 of 2018. The majority of Surabaya Printing X 
workers have erythrocyte levels and hemoglobin levels 
that are classified as normal. There are 5 respondents 
with erythrocyte levels above normal and one respondent 
has hemoglobin levels below normal. There is a 
significant relationship between benzene concentration 
and erythrocytes. The two variables are strongly related 
and in the same direction the higher the levels of 
benzene, the higher the level of erythrocytes. There is no 
significant relationship between benzene concentration 
and hemoglobin. Many health complaints experienced 
by workers in this study included coughing, headaches 
and shortness of breath. 
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Abstract
Objective: To analyze mRNA expression of PITX3 gene in congenital cataract caused by rubella virus 
infection

Methods: Patients under the age of 18 who were diagnosed with congenital cataracts, were tested for anti 
rubella antibodies, toxoplasma and cytomegalovirus and then underwent cataract surgery, and lens capsule 
and lens mass samples were taken. Samples taken will be examined for mutation and expression of the 
PITX3 mRNA gene.

Results: 15 eye samples were included in the study. there was no relationship with rubella infection with 
PITX-3 gene mRNA expression in the capsule sample and lens mass (p> 0.05). However, in terms of 
average PITX-3 mRNA gene expression was found to be higher in rubella infection compared to non-rubella 
infection. Based on the examination site, there was no significant difference in expression of PITX-3 mRNA 
gene between the lens capsule sample and the lens mass (p> 0.05). Although there was no statistically 
significant difference, in terms of the average, the PITX-3 Gen mRNA expression was found to be higher in 
the lens capsule compared to the lens mass.

Conclusions: Rubella virus infection was the most common cause in the sample, which indicated the need 
for prevention of rubella infection in pregnant women to reduce the adverse effects of rubella virus infection.
PITX3 gene mRNA expression was higher in the Rubella infection group, indicating the possible role of the 
PITX3 gene in the pathogenesis of congenital cataracts due to rubella virus infection. The average mRNA 
expression of the PITX3 gene is higher in the lens capsule compared to the lens mass although it does not 
significantly indicate the important role of the gene in the process of regulating epithelial cells and lens 
equatorials. 

Keywords: Congenital cataract, mRNA expression, PITX3 gene, Rubella virus infection 

Introduction

Congenital cataracts are the most common cause of 
preventable blindness in children throughout the world. 
The global prevalence of pediatric cataracts ranges from 
0.32 to 22.9 / 10000 children and congenital cataracts 
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range from 0.63 to 9.74 / 1000 children, with an incidence 
between 1.8 and 3.6 / 10000 per year1.

Hereditary, metabolic, ocular or systemic 
abnormalities and trauma are factors that are known to 
play a role in the pathogenesis of cataracts in children. 
Among the causes that can be prevented are infections2. 
According to reported the incidence of congenital 
rubella syndrome in Indonesia with hospital-based 
surveillance and obtained 6% laboratory-confirmed 
cases and 21.4% clinically compatible cases from 201 
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suspected CRS cases3,4,5. Among these cases, 66.7% 
suffered from congenital cataracts. The administration 
of rubella vaccine in several developing countries has 
not been widely implemented, causing a high incidence 
of CRS, especially in Indonesia6,7.

The exact molecular mechanism of how the virus 
causes cataracts is also not clearly known. Previous 
studies have shown that rubella virus interferes with 
cellular proliferation pathways, changes cytoskeletal 
structures and induces mitochondrial changes and gives 
rise to the hypothesis that apoptosis induced by viruses 
contributes to the teratogenic effects of Rubella virus8. 
The Research conducted by George S, et all prove that the 
replication of the rubella virus in fetal endothelial cells 
causes downregulation of genes needed for ear and eye 
development. It is still not known with certainty which 
viral gene products and which cellular transcription 
factors are responsible for the downregulation of these 
genes9. Based on previous studies it can be suspected 
that the virus can indirectly cause interference with the 
genes involved in the process of lens formation and 
development10.

Genetically hereditary or sporadic congenital 
cataracts are also very heterogeneous. This is because 
different mutations in the same gene can cause the same 
cataract pattern, while the morphology of cataracts 
varies greatly, where in several families can show 
the same mutation in a single gene and can cause 
different phenotypes11. Identification of genes that 
cause congenital cataracts from several causes, whether 
hereditary, sporadic or infection can help explain the 
etiology of some cataracts12.

Some of the genes involved in cataractogenesis 
include genes that encode crsyallin (CRYA, CRYB, 
and CRYG), certain lens connexins (Cx43, Cx46, 
and Cx50) (22), major intrinsic proteins (MIP) or 
aquaporine, cytoskeletal structural proteins, paired- 
such as homeodomain transcription factor 3 (PITX3), 
avian musculoaponeurotic fibrosarcoma (MAF), and 
transcription factor 4.

One of the genes involved in the process of 
cataractogenesis is the transcription factor gene. 
Mutations in this gene have caused abnormalities in 
the development of the anterior segment, but only three 
genes, namely PITX3, MAF and HSF4, cause isolated 

cataracts7. PITX3 is a very important factor for lens 
formation4. Deletions in the gene cause interference with 
the formation of the lens. Disturbances in these genes 
can cause lens cells to not differentiate, decrease cell 
proliferation and increase apoptosis, which will cause 
interference with lens development8.

To the best of researchers, there are no studies 
that report the expression of the PITX3 mRNA gene 
in patients with congenital cataracts with causes of 
rubella infection and rubella non-infection by comparing 
samples from lens lens capsules and lens mass.

Materials and Methods

Subjects and sample collections

15 congenital cataract patients of less than 18 years 
old who underwent cataract surgery were enrolled in this 
study. Ethical approval for this study was obtained from 
the Human Research Ethic Committees of Hasanuddin 
University. Samples were derived from the lens capsule 
and lens mass during cataract surgery. 

Patients selected were tested for IgM and IgG 
antibody for rubella, toxoplasmosis and cytomegalovirus. 
Patients with positive IgM or IgG antibodies for rubella 
were included in rubella infection group, whereas 
patients with negative IgM or IgG antibodies for rubella 
were included in non-rubella infection group. 

All patients underwent cataract extraction surgery 
under general anaesthesia. During surgery, lens capsule 
and lens mass were collected to be examined for mRNA 
expression of PITX3 using real time PCR test.The 
capsules and lens masses specimens were frozen and 
stored at -80ᵒ C until its subjected for RT-PCR analysis. 

RNA’s Extraction and cDNA Synthesis

Total RNA was extracted from the capsules and 
lens masses samples using Qiagen RNA extraction 
kit according to the manufacturer’s instructions. The 
RNAs were reverse-transcribed using Superscript III 
(invitro gen) .The integrity of RNA and adequate cDNA 
synthesis were confirmed using beta actin primers. PCR-
reaction were initially heated to 65 ᵒ C for 5 seconds for 
denaturation
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Real time PCR examination

For the estimation of PITX3 gene mRNA expression 
level, real time PCR was performed on SYBR green dye 
in cDNA derived from total RNA extracted from the 
capsules and lens masses speciment. Total PCR volume 
was 20 µl Prior to the amplification, the master mix was 
prepared by adding 12.5 µl SYBR green mix (Thermo), 

0.5 µl cDNA, 1 µl 5 pmol/∼l primers targeted PITX3 
gene (F: 5’ - GCC ACC CTT AGT CCG TG -3 ‘; R: 5’ - 
GCA AGC CAG TCA AAT G - 3’). 40 times (95°C for 
1 minute, 95°C for 15 seconds, 60°C for 30 seconds, and 
72°C for 30 seconds) and ended with final extension at 
72°C for 10 minutes. The relative expression of targeted 
gene was calculated as follows: ‘D’Ct = Ct (targeted 
gene) – Ct (housekeeping gene), R = 2 –(‘D’Ct). 

Result
Table 1: The Characteristics of Respondents and Congenital Cataract Causes (n = 15)

Characteristic n % Mean±SD

Age (Year) 4,4±2,9

Type of Cataract
Membranous 

Nuclear
Total

3
8
4

20,0
53,3
26,7

Etiology of Catarac 
Rubella Infection

Non-Rubella Infection
11
4

73,4
26,6

The results of the analysis of the characteristics and causes of cataracts showed an average age of respondents 
4.4 ± 2.9 years, more than half of respondents experienced membranous cataracts (53.3%), congenital cataracts were 
mostly caused by rubella infection (73.4%) (Table 1) 

Table 2: Results of examination mRNA expression of PITX-3 gene in patients with congenital cataracts 

Location mRNA Expression of PITX3 gene (Mean±SD)

Lens Capsul
Lens Mass

0,015±0,034
0,005±0,009

The Results of examination mRNA expression of PITX-3 gene in patients with congenital cataracts were found 
in lens capsules on average 0.015 ± 0.034 and on lens mass on average 0.005 ± 0.009.(Table 2). 

Table 3: Relationship of rubella infection with mRNA expression of PITX-3 gene
In Congenital Cataract Patients 

Caused infection n

Location Ekspresi mRNA Gen PITX-3

Capsul Lens Mass Lens

Mean±SD p Mean±SD p

Infection Rubella
Non-Infection Rubella

11
4

0,019±0,039
0,003±0,003

0,602
0,007±0,010
0,0001±0,002

0,695

*Mann Whitney Test
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The Results that about” analysis of the relationship of rubella infection with mRNA expression of PITX-3 gene 
in Congenital Cataract Patients showed no relationship with rubella infection with expression of PITX-3 gene mRNA 
in capsule and lens mass (p> 0.05) (Table 3). 

Table 4: The Differences in mRNA expression of PITX-3 gene in Congenital Cataract Patients based on 
examination site (n = 15)

Variable Location 
Result

Mean±SD p

mRNA Expression of PITX-3 
Gene

Lens Capsul
Lens Mass

0,015±0,034
0,005±0,009

0,178

Uji: Mann Whitney Test

The Results of analysis of differences in PITX-3 
gene mRNA expression in Congenital Cataract Patients 
based on the examination site found that there was no 
significant difference in mRNA expression of PITX-3 
gene between capsule and lens mass (p> 0.05). (Table 4) 

Discussion 

According to the results, the average mRNA 
expression of the PITX3 gene in the lens capsule is 
higher than in the lens mass. This can be explained by the 
fact that the PITX3 gene has a greater role in controlling 
the lens epithelial cells and at an advanced fetal stage 
after the lens is formed, the PITX3 protein is found in 
epithelial cells and lens equators that will control the cell 
cycle and differentiation of fiber cells13. 

PITX3 gene mRNA expression in Congenital 
Cataract Patients found no relationship between 
rubella infection and non rubella infection groups both 
expression in the capsule and lens mass. The expression 
of the PITX3 mRNA gene in both rubella and non-rubella 
infection cases indicates the importance of this gene in 
the lens formation process that occurs from the embryo 
until after birth and even for life in both groups14. 

The absence of differences in expression levels 
is probably due to the involvement of other genes or 
environmental factors that play a role in the process 
of cataracts in both groups. Although there were no 
significant differences, the expression of PITX3 gene 
mRNA was more in the Rubella infection group, 

indicating the possible role of the PITX3 gene in the 
pathogenesis of congenital cataracts due to rubella virus 
infection. PITX3 gene clearly proves to be very important 
for normal lens development and differentiation. In 
aphakia (ak) mutant, the developing lens does not 
develop and differentiate, and the lens cells do not form10. 

In addition, lens proliferation is reduced and apoptosis is 
increased. Based on these studies it was concluded that 
the abnormal phenotype of the mutant lens is not just 
one molecular pathway or a specific interaction and is 
not solely due to the absence of PITX3 expression so 
that apoptosis, proliferation and differentiation of lens 
cells are greatly disrupted 

Conclusion

Infection by rubella virus was the most commonly 
found in this study, which signifies the need for 
prevention of rubella infection in pregnancy to suppress 
the adverse effects of rubella virus infection. Although 
statistically it was insignificantly different, PITX3 gene 
mRNA expression was higher in the rubella infection 
group, indicating a possible role of the PITX3 gene in the 
pathogenesis of congenital cataracts caused by rubella 
virus infection. Increase on average PITX3 gene mRNA 
expression in the lens capsule compared to the lens mass 
indicates the important role of the gene in the process of 
regulating epithelial cells and lens equatorials.
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Abstract
Background: Sex determination of unidentified skeletal stays from crime scenes or uncovering destinations 
is a significant part in the improvement of the natural profile in criminology and human science.

Aim of work: The purpose of this research was to determine if sexing of obscure grown-up human humerus 
bones can be done by applying estimations of morphometric parameters produced by present investigation 
on these bones of grown up humans of known sex. Also, it aimed to discover the best parameters for sex 
determination.

Method: This study was conducted on 52 humeri of 28 males and 24 females and 98 radiographs of patients 
(48 males and 50 females) from the population of Fayoum governorate in Egypt. Humeri bones used in this 
study were collected from the Anatomy Department, Faculty of Medicine, Fayoum University.

Results: The study illustrated that no statistically significant differences with p-value >0.05 were found 
between bone and X-ray findings as regards age and sex distribution. Also, no statistically significant 
differences with p-value >0.05 were reported between both findings regarding other measures including 
TDMS, UEB, VDH, and ad ML measures. On the other hand, statistically significant differences with 
p-value <0.05 were reported between different genders regarding EP, TDMS, UEB, VDH, ML, and CT with 
higher mean values noticed among males.

Conclusion: It is presumed that the distal humerus is a viable bone for sex estimation, even if the bone is in 
a fragmentary state. 

Keywords: Sex determination, Humerus, Radiograph, Egypt 

Introduction

Sex determination is the initial phase in the 
identification procedure of a person in legal assessment. 
This phase is of a very high importance. Age, race, 
and stature, when identified from the different human 
remains, are among the few key parameters which 
should be quickly determined and incorporated in the 
organic profile. (1, 2) Previous studies reported that the 
humerus bone can be utilized in sex determination. 

The sexing accuracy for various bones reported in 
literature is 80–92% for cranium, 90% for skull and 

mandible, 95–98% for pelvis and 80% for long bones. 
(3,4) Larger limb bones may provide clear evidence of 
sex particularly if other individuals of same race and of 
both sexes are available for comparison. Marked sexual 
dimorphism is exhibited by several bones and they are 
suitable for sexing skeletons with high accuracy.(5)

Populations contrast in size and extent of human 
bones; these differences influence the metric assessment 
of sex(6). The degree of sexual varieties among Egyptians 
has not been evaluated and no measurement guidelines 
have been presented for the distal humerus bones. 

DOI Number: 10.37506/ijfmt.v14i4.12081
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The humerus is one of the important long bones of 
the skeleton because of its quality, even in a divided 
state, in addition to being conceivable to be recuperated 
in a measurable case. Old style osteometric methods 
have been utilized to estimate the humerus length 
from its sections (7, 8) and affirm the presence of sexual 
dimorphism in this bone. (9, 10) In anthropometric 
examinations, the humerus is a tolerably-contemplated 
bone. It has a fundamental job in sex distinguishing 
proof, stature estimation, scientific examinations, etc. 
(11)

This is the first study in the Egyptian governorate, 
Fayoum, designed to assess the accuracy of sex 
determination from the length of right and left humeri by 
evaluating normal anatomy in adults to establish metric 
standards for sex assessment from the X- ray radiographs 
of the distal humerus in the population of Fayoum. 

Methods

This study was conducted on 52 humeri of 28 males 
and 24 females and 98 radiographs of patients (48 males 
and 50 females) from the population of Fayoum. Humeri 
bones used in this study were collected from the Anatomy 
Department, Faculty of Medicine, Fayoum University. 
These bones were selected in a dried and fully-
ossified state. The humeri having deformity atrophy or 
pathological lesions were excluded from the study. The 
age for both sexes included in this study ranged from 20 
to 70 years. The present study was done on dry human 
bones, so ethical issues were not raised. Radiographs 
used in this study were taken from an anteroposterior 
view and collected from a private radiology centre in 
Fayoum. X-rays with deformities, fractures, recent 
surgery, or bone tumours were excluded from this study. 
The age range of patients whose X-rays were used in this 
study was from 16 to 66 years.

Right and left humeri from bones (11, 12) and 
radiographs (13) were subjected to the following 
measurements (in centimetres):

1. Maximum length (ML): Straight distance from 
the most superior point on the head of the humerus to the 
most inferior point on the trochlea. 

2. Vertical diameter of the head (VDH): Direct 
distance between the highest and the lowest point on the 

articular margin of the head measured. 

3. Transverse diameter at the middle of the shaft 
(TDMS): Distance between the medial and lateral 
margins of the humeral shaft at the middle. 

4. Upper epiphyseal breadth (UEB): Obtainable 
distance between the medial-most point on the articular 
surface of the head and the lateral-most point on the 
greater tubercle. 

5. Epicondylar breadth (EB): Distance between 
the most lateral point on the lateral epicondyle and the 
tip of medial epicondyle. 

The maximum length of each humerus was measured 
roughly using a metal ruler, while other measurements 
were taken by digital caliper. The digital Vernier 
caliper provides precision readings from 0.01 mm and 
0.000500 through a clear liquid–crystal dis-play. (11) All 
radiographic measurements were taken by a metal ruler 

Results

Table (1) illustrated that there were no statistically 
significant differences with p-value >0.05 between bone 
and X-ray findings as regards age and sex distribution. 
While in figure (1), it is demonstrated that there was 
a statistically significant difference with P value <0.05 
between X-ray and bone measurements as regards EP 
with higher mean value observed among bones. On the 
other hand, no statistically significant differences with 
p-value >0.05 were reported between bone and X-ray 
measurements as regards other measures such as TDMS, 
UEB, VDH, and ad ML measures. Moreover, statistically 
significant differences with p-value <0.05 were reported 
in table (2) between different genders as regards EP, 
TDMS, UEB, VDH, ML, and CT with higher mean 
values noticed among males. No statistically significant 
differences with p-value >0.05 were found between 
bones and radiographs as regards other measures (such 
as MT). 

Moreover, statistically significant differences 
with p-value <0.05 were reported between males 
and females among the cases assessed by X-rays as 
regards EP, TDMS, UEB, VDH, ML, and CT with 
higher mean values noticed among males, while no 
statistically significant differences with p-value >0.05 
were reported between males and females among these 
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cases as regards other measures (MT) as shown in Table 
(3). Table (4) illustrated that there were statistically 
signifi cant differences with p-value <0.05 between 
males and females among the cases assessed by bone 
measurements as regards EP, TDMS, UEB, VDH, and 
ML with higher mean values among males. In addition, 
statistically signifi cant differences with p-value <0.05 
were reported between right and left sides among case 
regarding TDMS, UEB, VDH, MT, and CT with higher 
mean values noticed among the right side. On the other 
hand, no statistically signifi cant differences with p-value 

> 0.05 were found between the right and left sides as 
regards other measures (EP and ML) as shown in table 
(5).

Table (6) documented that there were statistically 
signifi cant differences with p-value <0.05 between the 
right and left sides among cases assessed by X-rays as 
regards TDMS, UEB, VDH, MT, and CT, with higher 
mean values noticed among the right side. On the other 
hand, no statistically signifi cant differences with p-value 
>0.05 were reported as regards other measurements 
including EP and ML. 

Table (1): Comparisons of demographic characters in different study groups. 

Variables
X -ray
(N=98)

Bone 
(N=52)

p-value Sig. 

Age (years) 

Mean /SD 39.5 16.3 41.8 17.8 0.4 NS

Sex

Male 48 49% 28 53.8%
0.6 NS

Female 50 51% 24 46.2%

 

Figure (1): Comparisons of different variables in different study groups.
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Table (2): Comparisons of different variables in different gender. 

Variables
Males 
(N=76)

Females 
(N=74) p-value Sig. 

Mean SD Mean SD 

EP (cm) 6.06 0.56 5.48 0.43 <0.001 HS

TDMS (cm) 2.21 0.24 2 0.21 <0.001 HS

UEB (cm) 5.35 0.36 4.76 0.36 <0.001 HS

VDH (cm) 4.72 0.33 4.19 0.31 <0.001 HS

ML (cm) 32.23 1.86 30.20 1.69 <0.001 HS

MT (ml) 7.29 1.22 6.92 1.17 0.1 NS

CT (ml) 3.71 0.54 3.24 0.59 <0.001 HS

Table (3): Comparisons of different variables in different gender assessed by x-ray. 

Variables

Males 
(N=48)

Females 
(N=50) p-value Sig. 

Mean SD Mean SD 

EP (cm) 5.72 0.38 5.44 0.41 0.001 HS

TDMS (cm) 2.2 0.25 2.1 0.19 0.01 S

UEB (cm) 5.3 0.38 4.8 0.36 <0.001 HS

VDH (cm) 4.69 0.39 4.3 0.28 <0.001 HS

ML (cm) 31.6 1.6 30.4 1.5 <0.001 HS

MT (ml) 7.3 1.2 6.9 1.2 0.1 NS

CT (ml) 3.7 0.54 3.24 0.59 <0.001 HS

Table (4): Comparisons of different variables in different gender assessed on bone.

Variables

Males 
(N=28)

Females 
(N=24) p-value Sig. 

Mean SD Mean SD 

EP (cm) 6.63 0.27 5.56 0.45 <0.001 HS

TDMS (cm) 2.23 0.21 1.85 0.15 <0.001 HS

UEB (cm) 5.5 0.24 4.6 0.31 <0.001 HS

VDH (cm) 4.77 0.16 4 0.30 <0.001 HS

ML (cm) 33.2 0.19 29.7 2 <0.001 HS



Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4      3129

Table (5): Comparisons of different variables in different sides.

Variables

Right 
(N=98)

Left 
(N=52)

p-value Sig. 
Mean SD Mean SD 

EP (cm) 5.7 0.55 5.9 0.62 0.1 NS

TDMS (cm) 2.2 0.25 2 0.21 <0.001 HS

UEB (cm) 5.1 0.42 4.9 0.51 0.004 HS

VDH (cm) 4.5 0.40 4.3 0.4 0.004 HS

ML (cm) 31.4 2.1 30.9 1.9 0.1 NS

MT (ml) 7.3 1.1 6.7 1.3 0.04 S

CT (ml) 3.6 0.6 3.2 0.58 0.02 S

Table (6): Comparisons of different variables in different sides assessed by x-ray. 

Variables
Right 

(N=72)
Left 

(N=26) p-value Sig. 
Mean SD Mean SD 

EP (cm) 5.55 0.41 5.67 0.45 0.2 NS

TDMS (cm) 2.18 0.23 1.98 0.17 <0.001 HS

UEB (cm) 5.13 0.39 4.8 0.43 0.001 HS

VDH (cm) 4.5 0.41 4.31 0.35 0.01 S

ML (cm) 31.2 1.8 30.6 1.4 0.1 NS

MT (ml) 7.3 1.1 6.7 1.3 0.04 S

CT (ml) 3.6 0.61 3.2 0.58 0.02 S

Discussion

The estimations of long bones’ length are crucial 
for evaluating an individual’s stature. These estimations 
have an important role in medico-lawful examinations 
for recognition of missing people. Because the humerus 
is the longest, biggest, and most grounded (even in a 
divided state) bone of the chest area, stature estimation 
should be done from this bone without other appropriate 

long bones such as the femur bone. (14)

In this research, our results revealed that the mean 
humeral length was of statistically significant difference 
(p-value <0.05) between males and females among 
cases assessed by X-rays as regards EP, TDMS, UEB, 
VDH, ML, and CT where higher mean values were 
noticed among males compared to females. This finding 
agrees with the results of other studies in which all 
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measurements were significantly higher in males than 
females. Also, our findings are in conformity with the 
findings reported by Singh (15, 13). 

This research also documented statistically 
significant differences between males and females 
among the cases assessed by X-rays as regards EP, 
TDMS, UEB, VDH, ML, and CT, with higher mean 
values noticed among males. This is in agreement with 
other researches (16, 17) that illustrated that the following 
param eters: ML, VDH, circumference of the head, 
transverse diam eter at the middle of the shaft [TDMS], 
TDUS, TDLS, upper shaft circumference, MSC, lower 
shaft circumference, upper epiphyseal breadth, and EB 
were inspected and statistically significant differences 
were reported, with the mean values of these parameters 
higher in males compared to females.(18) 

This study demonstrated that there were statistically 
significant differences between right and left sides 
among cases assessed by bone measurements as regards 
TDMS, UEB, VDH, MT, and CT, with higher mean 
values noticed among the right side. Also, statistically 
significant differences were observed among cases 
assessed by X-rays as regards TDMS, UEB, VDH, MT, 
and CT, with higher mean values noticed among the 
right side. These findings disagree with other studies 
which reported no statistically significant differences 
regarding all the investigated values in the comparison 
carried out between the right and left humera. (19)

Conclusion

the estimations of the humerus seem, by all 
accounts, to be acceptable discriminators of sex right 
now by stepwise and coordinate discriminant work 
investigation.
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Abstract
Toxoplasma gondii (T.gondii) is an obligate intracellular protozoon which infects both human and animals. 
T. gondii parasitize in different organs even in testes and it was isolated from semen. The level of testosterone 
in the serum was evaluated for men with chronic toxoplasmosis.

One hundred twenty-one blood samples were collected from apparently healthy men with different age 
groups they were attending the teaching hospital in Al-Diwaniyah province. Three milliliters of blood was 
drawn from each man, and then sera were separated by centrifugation. Anti-Toxoplasma IgG antibody was 
detected. Same numbers of positive and negative sera were included in cases and controls groups respectively, 
and then the quantitative determination of testosterone was analyzed in the serum of both groups.

Thirty eight (31.4%) out of 121 examined serum samples were given positive results for T.gondii IgG 
antibodies. The concentration of testosterone, in case group was relatively more than in the control group 
with no statistical differences (p>0.05). According to age, the comparison of testosterone in two groups 
appeared that testosterone level in 15-29 age in case group was with significant differences (P<0.05).

From the current study we concluded that the infection with T.gondii can affect the serum testosterone level 
in men.
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Introduction

Toxoplasmosis is a zoonotic disease, caused by 
T.gondii, a protozoan of widespread in the world (1). 
The infection with T. gondii is mainly obtained by the 
ingestion of tissue cysts within raw or undercooked meat 
or the consumption of contaminated food or water with 
sporulated oocysts (2-3). Generally, this disease is without 
clinical signs, but it may lead to local lymphadenopathy 

disorders, hydrocephalus, and calcification of 
intracranial, choriorenitis, microcephaly and deafness 
in newborns and death of immunodificient patients (4-

5). Many obstetrical problems may be associated with 
toxoplasmosis, as it leads to miscarriage of pregnant 
women or the birth of children with congenital defects, 
especially if the parasite infection occurs in the first 
trimester of pregnancy (6). In males T.gondii also invade 
the reproductive system and cause defect in testicular 
functions (7), so the chronic phase showed changes in the 
men generative parameters (8). 

Many studies were conducted around the world 
related to men toxoplasmosis which concentrated on the 
effect of infection on the parameters of male hormones 
(9). In Iraq few or absent like studies regarded to the effect 
of T.gondii infection on level of serum testosterone in 
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men, so for this reason the aim of this study was develop.

Materials and Methods 

One hundred twenty-one blood samples were 
collected from apparently healthy men, their ages ranged 
between 15 - 80 years who were attending the teaching 
hospital in Al-Diwaniyah province. The ages were 
category into four categories (15-29, 30-44, 45-59 and ≥ 
60 years) and some information about housing (rural or 
city) was taken first and they were raised by cats.

Three milliliters of venous blood was drawn from 
each man and collected in serum gel tubes, then sera 
was separated by centrifugation (3000 cycles/minutes 
for 3 minutes) at room temperature. The sera were kept 
at (-20˚C) till used. The sera were analyzed to detect 
the anti T. gondii antibodies by used ELIZA technique 
(T.gondii IgG EIA kit; Foresight, Germany). Next, two 
groups were used in the comparisons, the case group 
which includes the positive sera and control group 
which included the equal number of negative sera. 

Testosterone ELIZA kit (Vida Lab, France), was utilized 
for quantitative determination of testosterone in cases 
and controls, where duplicate of all standards, samples, 
and controls were done. The standard curve was used to 
calculate the testosterone concentrations in samples. For 
both T. gndii IgG and testosterone evaluating, procedures 
have been implemented, according to the manufacturer’s 
directions. Then necessary statistical analysis was done.

Results

The result of the current study revealed that 38 
(31.4%) out of 121 examined serum samples were 
given anti T. gondii IgG antibodies positive results. 
The 30-44years age group had the highest infection rate 
(47.37%) compared to other groups with significant 
differences (p<0.05). In spite of the incidence in the 
urban was higher (39.14%) than in rural areas, also the 
people who had contact with cats were revealed higher 
infection rate (35.71%) than those who had no contact 
with them, but there were no significant differences 
(p>0.05) showed among these comparisons (Table 1). 

Table (1): The IgG seropositive of T.gondii infection according to the age, residence and cat contact.

Age (year) No. of examine No. of +ve IgG %

15-29 57 14 24.56

30-44 23 11 47.37*

45-59 22 8 36.36

≥60 19 5 26.31

Total 121 38 31.4

X2:- 9.869 p-value:0.019 *:significant differences(p<0.05) 

Residence No. of examine No. of +ve IgG %

Urban 82 28 39.14

Rural 39 10 25.64

Total 121 38 31.4

X2:-2.813 p-value:0.093 

Cat contact No. of examine No. of +ve IgG %

Yes 28 10 35.71

N0 93 28 30.1

Total 121 38 31.4

X2:-0.478 p-value:0.489 
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Regarding to the quantitative determination of testosterone concentration, the results revealed that this hormone 
concentration in case group (1.1497 ng/ml) was relatively higher than in the control group (1.1387 ng/ml), with non-
significant differences (p>0.05) between them (Table 2). 

Table (2): Testosterone concentration in case and control groups

Group number
Testosterone concentration (ng/ml)

Mean
Std. D P-value

Case 38 1.1497 0.00006 1.00

Control 38 1.1387 0.00006 1.00

Non-significant differences (p >0.05) 

According to age, the testosterone in two compared groups appeared that it’s level in 15-29 age in case group 
was statistically differences (P<0.05). (Table 3). 

Table 3: Comparison among concentrations of testosterone in case and control groups according to age

Age (year)
Mean of testosterone 

concentration in case group (IU/
ml)

Mean of testosterone 
concentration in control group 

(IU/ml)
P-value

15-29 1.143 ±0.0011 1.139 ±0.0015 0.048*

30-44 1.140 ±0.0014 1.138 ±0.0008 0.244

45-59 1.142 ±0.0022 1.137 ±0.0015 0.322

≥60 1.145± 0.0036 1.142 ± 0.0017 0.457

*significant differences(p<0.05)

Regarding to the habitat, there was statically non-significant (p >0.05) in comparison of testosterone concentration 
level in both urban and rural habitant in case group and control groups. (Table 4). 

Table (4): Comparison among concentrations of testosterone in case and control groups according to 
habitat 

Habitat
Mean of testosterone 

concentration in case group (IU/
ml)

Mean of testosterone concentration 
in control group (IU/ml) P-value

Urban 1.140 ±0.0015 1.139 ±0.0012 0.566

Rural 1.142 ±0.0019 1.138 ±0.0013 0.133

Non-significant differences (p >0.05)
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Discussion

Toxoplasma gondii is consider as an important 
protozoa pathogens that infect both human and animals, 
causing many severe affects which can develop to 
death in immunocompromised individuals (10). The 
results indicated a high rate of infection among males in 
different age groups, especially in the 30-44 years group 
with significant differences (p<0.05). This result come 
to an agreement with Tabbara et al., (11) in Saudi Arabia, 
Al- Rubaia, (12) in Iraq and Shin et al.,(13) in Korea, where 
all these studies referred to increase of infection rates 
among patients of 20-40 years. The rises of infection in 
this age stage may be due to the cumulative exposure to 
it with the advancement of age, in addition to this stage 
is a childbearing in women, in which it is exposed to 
stress factors due to pregnancy, which negatively affects 
the level of the body’s immunity, so the work of an early 
screening of antibodies against T. gondii at Pregnant 
women are important to control abortions or fetus 
congenital defects caused by an infection Han et al., (14). 

With reference to the residence, the urban areas 
showed high infections in compare with rural (39.14% 
and 25.64% respectively), in spite of there is no statistical 
difference (P>0.05). This finding is in consistent with 
the previous study performed by Razzak, (15), whereas 
do not match what came in some other studies which 
confirmed that the infection of women in rural were more 
than in urban areas (16-17). These differences in infection 
rates may be attributed to factors related to the way of 
feeding and contact with cats, as well as other factors 
related to the level of health services and environmental 
conditions (18). 

In other hand, testosterone concentration mean of 
both case and control groups was in normal range and 
without significant difference (P>0.05). A comparison 
of testosterone levels appeared that the hormone 
concentration was relatively higher in the case group 
than in the control group at ages 15-29 years with 
significant differences, while no significant difference 
was observed when comparing the case group and the 
control group in the urban and rural. This result come 
to an agreement with the result of Lim et al., (19) who 
referred to that the infection with T. gondii leading to a 
long-term increase of testosterone, where experimentally 
a Toxoplasma gondii attack the testes in laboratory rat (20-

21) and making changes in the synthesis of testosterone 
and nucleus accumbal dopamine content in this animal 
model (19- 22). Zouei et al.,(23) had reported elevated of 
testosterone concentration in study group as compared 
to control group. 

A significant relation had been reported between 
IgG anti Toxoplasma antibodies and testosterone (24), 
and the results are differ according to the protozoan 
strain type (25). 

Most testosterone is synthesis in testicular Leydig 
cells and luteinizing hormone receptor (LHR) is play 
an important role as regulator of steroidogenesis (26-27). 
T.gondii infected animals showed with high mRNA 
expression of luteinizing hormone receptor that will lead 
to high testosterone production (LHR) (28-29-19). 

Many studies that have been emphasize a 
presence of correlation between infection with chronic 
toxoplasmosis and disorders in male’s reproductive 
parameters (30-31-25). Terpsidis et al.(31)showed rising of 
sperm abnormalities in infected mice. Some other studies 
referred to decrease the hormone level in both sexes of 
mice infected with virulent strain T38 of T. gondii (25), 
while others didn’t determine if Toxoplasma can affect 
the testosterone level or no (32-33-34).

The level of hormones can change in some 
conditions, and alter effects on the immune system may 
cause resistance stimulation or exposition to different 
parasitic attacks. Toxoplasmosis can increase in elevated 
acute sexual steroids, mainly by inhibiting the immune 
endocrine network (IEN) and provided that parasite 
replication (35). 

Although it has been thought that the T. gondii 
infection is asymptomatic in immune-competent 
individuals and they seem apparently healthy, indeed a 
hidden infection is present lead to change and raise the 
level of testosterone hormone (34-36-37). 

Conclusion

Toxoplasmosis is more affective and can cause 
increasing in testosterone level during the active period 
of maturity in men. 
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Abstract 
COVID-19 is an infectious disease caused by the newly discovered corona virus. Curcumin and Chloroquine 
are one of the medications to combat against the pandemic. This paper has objective to analyze the trends 
inside the use of Chloroquine and Curcumin as medical treatment against corona in global big data. This 
study uses quantitative method of data mining design in collecting the data. This study uses simple random 
sampling to determine the number of the population needed for this study. This study uses Google trends 
to gather the statistical result based on the keyword. The result shows that curcumin is more popular to 
be searched as information in bigdata. USA is the country with the biggest demand of information about 
curcumin, as seen on the number of queries variation as well as the relevance score. It can be concluded that 
information about curcumin has demanded more because of low side effect than chloroquine. 
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Background 

COVID-19 is an infectious disease caused by the 
newly discovered corona virus. Most of the patients 
who are the container of the COVID-19 virus will 
show the symptom from light to moderate respiratory 
illness and need special care. Moreover, this virus is 
more vulnerable to attack Elderly people who are older 
than 60 years and have basic medical problems such 
as cardiovascular disease, diabetes, chronic respiratory 
illnesses, and cancer 1. The case of COVID-19 is also 
called the severe acute respiratory syndrome Corona 
Virus 2 (SARS CoV-2). This is a new type of corona 
virus that has not been previously identified in human 
body 2. 

The vaccine to combat for this outbreak is currently 
under developed by experts of medical world across 
the globe. However, it is estimated that the vaccine will 
only be completed next year. Vaccines are antigenic 
substances used to produce immunity to a disease 3. To 
resolve this problem, drug testing is being carried out, 
and one of them is Chloroquine. Chloroquine phosphate 
is a drug for treating malarial and Amebicides. This drug 
has been used to prevent and treat malaria for around 
70 years 4. President of USA, Donald J Trump states 
that the drug had been used and showed satisfactory 
results. He also mentioned that the US Food and 
Drug Administration (FDA) have approved the use 
of chloroquine. Moreover, he said that the drug may 
circulate with a doctor’s prescription 5.

Another medicine to treat the symptom is curcuma. 
Curcuma is a natural antioxidant and anti-inflammatory 
agent that can help increase cell resistance to damage, 
infection, inflammation, and prevent some degenerative 
diseases. Curcumin substance in curcuma is very good for 
consumption every day, to improve the body’s immune 
system, especially for people who are active every day 
6. Curcumin has many health benefits for the body. In 
addition to overcoming the problems of the digestive 
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system, ginger can also be an anti-inflammatory drug 
and wound healer. This plant can also prevent cancer, 
as an antibacterial and antifungal, and maintain liver 
health. This herb is safe for consumption on a regular 
basis, because it is able to maintain the immunity system 
of the body 7. 

The fourth industrial revolution has been changing 
the medical system and workplace. Albeit most of the 
data in the health service sector is currently stored in 
print, the trend towards digitalization is happening fast 
8. The emergence of many standards, regulations and 
incentives for digitizing data and sharing data in the 
health sector, and reducing the cost of data storage and 
processing technology are the sign of digital revolution 
in medical world. When the covid-19 outbreak began at 
2019, AI and big data were calculated the scope of the 
outbreak and the number of victims 9. 

AI and big data technology have been used in many 
hospitals in many provinces and cities, and continues to 
be applied in more hospitals throughout China. AI and 
big data also recorded the most frequent use of drug 
and herb for medication treatment of this outbreak 11. 
Based on the background above, this study has purpose 
to observe the trends inside the use of Chloroquine and 
Curcumin as medical treatment against corona in global 
big data. The theoretical implication of this study is to 
persuade society to learn more about big data to treat 
symptom caused by Covid-19. 

Method of the Study 

This study uses quantitative method of data 
mining design in collecting the data. This study uses 
simple random sampling to determine the number of 
the population needed for this study. This study uses 
Google trends to gather the statistical result based 
on the keyword. The inclusion criteria of the sample 
are the country with high number of death and active 
cases frequently uses either Chloroquine or Curcumin 
as medication treatment, and modern country using big 
data in medical treatment 12. 

There are 3 samples of this study based on the 
keywords typed in Google Trends, which are chloroquine 

and curcumin, USA, UK, and Italy. The period of the 
observation is December 2019 to March 2020 when the 
outbreak started actively across the globe. The statistical 
data are related queries of those two keywords in three 
countries. The data are measured the occurrence and 
relevance score based on how many the information 
available during that period 13. 

Occurrence score shows how many the keywords 
appeared in the data, while relevance score based on 
how relevant some information with the keywords that 
are being observed. The relevance score measured from 
1 to 10 from the scale. Data is downloaded in CSV file 
from Google trends. Data analysis was performed using 
Vosviewer version 1.6.14 for windows 14. 

Result of the Study
Table 1 The relevance and occurrence point of 

Curcumin in USA bigdata

Term Occurenc-
es

Rele-
vance

Benefit 1 4.00
Best curcumin supple-

ment 1 4.00

Breakout 2 4.00

Curcumin 4 4.00

curcumin3 1 4.00

Ginger 1 4.00

Turmeric curcumin 2 4.00

United States 1 4.00

Table above shows that curcumin information is 
quite popular in USA. There are various of related 
queries about curcumin, when the outbreak is happened. 
There are 8 queries that has relevance score 4.00 means 
that some information about curcumin is not really 
connected to each other. It can be seen from the table 
above that although there are many queries contains 
information about curcumin, the relevance score are low 
or has no relevance at all. 
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Table 2 The relevance and occurrence point of Chloroquine in USA big data

Term Occurences Relevance

Chloroquine phosphate breakout 1 6.05

Chloroquine phosphate1 1 6.05

Couple 2 6.05

Breakout 3 3.71

Chloroquine phosphate 7 3.71

Sale 1 3.71

United States 1 3.71

Table above shows that the information search of chloroquine has higher relevance point than curcumin. The 
infrmation about chloroquine phsophate in breakout has highest relevance point because the high usage of chloroquine 
in medical treatment in hospital. There are 3 queries related to the usga eof chloroquine has relevance point higher 
than 6 and 4 queries has higher than 3. USA seems more believe in chloroqune phospahte rather than curcumin in 
treating the outbreak. 

Table 3 The relevance and occurrence point of Curcumin in Italy bigdata

Term Occurences Relevance

Curcumin 2 3.50

Italy 1 3.50

Table above shows that information search about curcumin is really low in Italy. Table above also shwos that 
there is a variant of curcumin usage such as curcumina piperina or curcumn powder. It means that the extract from 
curcumin is dried into powder to prolong the expiration date. 

Table 4 The relevance and occurrence point of Chloroquine in Italy big data

Term Occurences Relevance

Chloroquine phosphate 1 3.00

Italy 1 3.00

Tabel above shows that the information search of 
chloroquine also low both in varieties as wel as the 
frequency in Italy. It is similar with curcumin, there is 
only few people interested in chloroquine as the way to 
fight the covid 19 pandemic. There are only 6 varieties 

of queries related to chloroquine, fewer than curcumin. 
The relevnace score of information is also lower too than 
curcumin. It can be concluded that Italian are not relly 
care to figure out the best way to cope with the pandemic. 
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Table 5 The relevance and occurrence point of Curcumin in UK bigdata

Term Occurences Relevance

Barret 1 3.83

Benefit 1 3.83

Curcumin 2 3.83

Curcumin3 1 3.83

Holland 1 3.83

United Kingdom 1 3.83

Table above shows that there is a high demand of information about curcumin in UK. It can be seen that there are 
many queries related to curcumin. There are 18 queries related to curcumin, 4 of them are the varieties of curcumin 
product such as tablet, vapsule, powder, and supplement. There is also curcumin information about side effect to 
know the negative side of this substance. The highest relevance score is 3.83 with more than 6 queries. 

Table 6 The relevance and occurrence point of Chloroquine in UK big data

Term Occurences Relevance

Chloroquine phosphate 1 4.0

United Kingdom 1 4.0

Table above shows that chloroquine information is not as popular as curcumin. There are only 8 queries but the 
highest relevance score is 4.00, a bit higher than curcumin. It can be concluded that information aboutchloroqune is 
less popular than curcumin. 

Discusssion of the Result 

Based on the result above, it can be concluded that 
curcumin is more popular to be searched as information 
in bigdata. USA is the country with the biggest demand 
of information about curcumin, as seen on the number of 
queries variation as well as the relevance score. United 
States of America the biggest number of covid-19 
suspect than the rest of the world. As a result, the 
demand of information about the medicine for covid-19 
is also high.

 Study by Mounce et al states that curcumin 
preserve the liver by stopping myocardial fibrosis 
through modulation of the renin-angiotensin enzyme 
system and increasing ACE2 pressure which can help 
repair fibrosis that cannot be tolerated to use ACEis 
drugs. Curcumin also has effect of inhibiting the process 
of viral growth, both directly by damaging the physical 

virus and by suppressing cellular signaling pathways 
that are important in the process of virus replication 6. 

Curcumin is a polyphenol compound which can 
befound in turmeric and ginger. Curcumin is also 
contained in several species of Curcuma from the 
Zingiberaceae family Curcumin has a yellow color 
cannot be dissolved easily in water but, in organic 
solvents. Curcumin is non toxic to normal cells and very 
efficacious in the treatment of cancer therapy. Thus it can 
become as an antioxidantgood because of its phenolic 
compounds which acts as an antioxidant and inhibitor 
melanogenesis 15.

Tables above shows that the demand of information 
about curcumin in USA bigdata is a bit lesser than 
chloroquine. One of the reason because Food and Drug 
Administration in USA has been permitted in using 
hcloroquine and hydroxychloroquine as the medication 
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againts coronavirus. Moreover, President Trump pushed 
for federal bureaucracy to cut through bureaucracy and 
move faster to find ways to combat the COVID-19 virus. 
Trump said he wanted to speed up vaccine approval and 
treatment to combat the COVID-19 pandemic 16. Trump 
claims, the US Food and Drug Administration (FDA) 
has approved the use of chloroquine for the treatment 
of corona patients. Trump expressed his appreciation 
for the drug chloroquine which calls it a potential 
game-changer drug, while apparently stumbling on the 
regulatory pathway needed to give it to a wider set of 
patients 17. 

Chloroquine is a drug used to prevent or treat 
malaria. The drug is also used to treat autoimmune 
disorders, rheumatoid arthritis and lupus. It is also used 
to treat amebiasis or parasitic infections of Entamoebae 
histolytica (E. histolytica) in human intestine. But 
there is also a risk of using this anti-malaria drug to 
treat patients with COVID-19, a disease that attacks 
the respiratory system 18. Side effects ranging from 
mild such as headaches, stomach cramps, and nausea, 
to severe ones, namely heart rhythm disorders. In some 
cases, administration of chloroquine phosphate can 
cause QT intervals to elongate at which the heart rhythm 
becomes abnormal 19. 

Tables above show that Italy is the country with 
least demand of information about curcumin and 
chloroquine. Different from Italy, UK has bigger demand 
of information about curcumin. Moreover, the number 
of varieties of queires and relevance point of curcumin 
are far higher than information about chloroquine. Thus, 
there is also some of the derivative product of curcumin 
for public, while chloroquine only has one. 

Mounce et al state that curcumin natural supplements 
are as effective as drugs, such as antidepressants 
and without significant side effects too the body 6. 
Antidepressants which is consumed for a long time 
can cause a chronic disease, while curcumin is very 
safe and there is no toxicity, even when you consume 
curcumin up to 12 grams a day for six months, it has 
no toxicity 7. In the global pandemic where people must 
isolated themselves at home as a result of lockdown, 
antidepresant tend to be used against solicitude feeling 
and depression. Moreover, the massive lost of job and 
lack of food supply also causes massive depression in 

society which led to the usage of antidepressant to calm 
down the mind 1. 

Conclusion 

Based on the result above, it can be concluded that 
the demand of information of curcumin is highe than 
chloroquine in UK and Italy, while USA as a result of 
bureaucration emphasize on the use of chloroquine more 
than curcumin to cope againts the global pandemic. 
USA has the hihgest demand of information either in 
curcumin or chloroquine. Italy has the least information 
demand about both of the medication. Curcumin 
has demanded more because of low side effect than 
chloroquine. Moreover, curucumin which has effect as 
strong as antidepressant without significant side effect 
really helpful for people who are isolated themselves 
because of the lockdown. 
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Abstract
Introduction: There is high rate of patient safety incidents in the hospitals, which reaches 1217 incidents 
(21,31%) from 2016 until July 2017. There are some factors which cause the high rate of the patient 
safety incidents which come from the hospitals. The aim of this research is to analyze the effects of the 
psychological ownership and intention towards the work units’ output performance in carrying out the 
patient safety program in the hospitals.

Materials and Method: This research uses the survey research method with the cross-sectional approach. It 
was carried out from October 2018 until January 2019. The research samples are the service unit, supporting 
unit, management and general sector in the work units 4 hospital ini Probolinggo City, Indonesia. The 
samples are obtained using the simple random sampling method. The instruments used are questionnaires 
and observation sheets. The analysis is carried out using linear regression tests. 

Result: The work unit’s psychological ownership in carrying out the patients’ safety program is regarded as 
good, with the rate of 46,7%. The work unit’s intention in carrying out the patients’ safety program is also 
regarded as good, with the rate of 41,1%. The work unit’s output in carrying out the patients’ safety program 
in Probolinggo Regency is regarded as bad, with the rate of 64,5%. There is a significant influence of the 
psychological ownership variable (p-value=0,02) and intention (p-value=0,00) towards the output’s work 
performance in carrying out the patients’ safety program in the hospitals of Probolinggo Regency.

Conclusion: The work unit’s psychological ownership and intention have a significant effect towards the 
work unit’s work performance in in carrying out the patients’ safety program in the hospitals of Probolinggo 
Regency on 2019. The hospitals should carry out work unit approaches instead of individual approaches to 
increase the report of the patient safety incidents.

Keyword: psychological ownership, intention, output performance, patient safety 

Introduction

The patients’ safety is currently a significant global 
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issue, where there are many reports of the patients’ 
demands or medical errors. As one of the organizations 
which provide health facilities, hospitals are part of the 
health resources which are crucial in establishing the 
efforts of patient safety program. Thus, there needs to be 
a safe system to avoid the risks of errors in applying the 
health technologies1. 

From WHO’s publication on 2004, the rate of 
adverse events in various countries such as the United 
States, England, Denmark was around 3,2–16,6%. The 
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IOM report concluded four principle things: a) the 
accidental injury is a serious case, b) the cause is not 
individual error, but the system’s error, c) there needs 
to be a redesign of the service system, d) patient safety 
must become a national priority2. 

The implementation of the patient safety is all 
practices which decrease the chance of side effects as a 
result of the health service system. The implementation 
of the patient safety is an activity which is carried out 
to ensure the safety of patients, such as hand hygiene, 
patient identification, safety of medicine, and effective 
communication. They are nursing activities which are 
applied daily by the nurses. The patient safety is further 
encouraged to minimize the number of adverse events 
which may happen in the hospitals. Even so, based on 
the researchers’ observation, not all adverse events have 
been documented in the adverse event documentation 
and report filing system in the hospitals3.

The psychological ownership is the work unit’s 
feeling of belonging towards the organization and the 
work which overshadow them. The psychological 
ownership usually come from the learning process in 
the organization. This has a positive effect towards the 
organization, which include the increase of motivation, 
commitment, and loyalty. The psychological ownership 
may be built in an organization by actively involving the 
work units to contribute in developing the organization 
actively and creatively4.

Based on the report of the Patient Safety Committee 
of Rizani Hospital on 2017, the number of adverse 
events were 176 cases. There were 7 cases of incident 
without injury and 1036 cases of potentially-injuring 
incident. These cases include numbers of phlebitis, 
incompletion of medical reports, errors in giving diets, 
errors in prescribing medicines, and the non-compliance 
rates of patient identification. The problems which 
currently exist have not been carried out well according 
to the standard operational procedures and the hospital 
safety guidelines, thus there needs to be an analysis. 

The problem of this research is the high rate of the 
patient safety incidents in hospitals, which is 1217 cases 
(21,31%) from 2016 until June 2012. There are some 
factors which cause the high rate of the Patient Safety 
Incidents which come from the factor of the hospitals. 
The aim of this research is to analyze the effect of the 
psychological ownership and the intention towards the 
work unit’s work performance in carrying out the patient 
safety program in the hospitals of Probolinggo Regency 
on 2019.

Method

This research uses the survey research method 
using the cross-sectional approach. The research was 
carried out from October 2018 to January 2019. The 
research samples are the work units, supporting unit, 
management and general sector in the work unites of 
Rizani Hospital Paiton, Waluyojati Regional Public 
Hospital Kraksaan, dr. Shaleh Regional Public Hospital 
Probolinggo, and Tongas Regional Public Hospital. The 
samples are collected using the simple random sampling 
technique. The informants are chosen from these criteria: 
They are the Head of the Unit or the Person in Charge 
of the Unit analyzed and the Champion or the Person 
in Charge of the safety program in the work unit. The 
instruments used are questionnaires and observation 
sheets. The analysis is carried out using linear regression 
tests. The questionnaires have been validated. One of 
the requirements of the multiple linear regression is the 
passing of the classical assumption test. The classical 
assumption test results carried out towards this study’s 
data show that there are three independent variables 
which show the existence of multicollinearity Thus, it 
can be concluded that the standard error value is low and 
the multicollinearity is not detected. This means that it is 
distributed normally. 

Result

Descriptive Results of Psychological ownership, 
Intention and Output Performance 
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Table 1. The work units’ Psychological ownership in carrying out the patient safety program in the hospitals 
of Probolinggo Regency on 2019 

 No Psychological ownership Frequency %

1 Very Bad 5 4,7

2 Bad 37 34,6

3 Good 50 46,7

 4 Very Good 15 14,0

Total 107 100,0

Based on table 1, it can be seen that most of the work units’ psychological ownership in carrying out the patient 
safety program in the hospitals of Probolinggo Regency on 2019 is regarded as good, with the rate of 46,7%. 

Table 2. The work units’ Intention in carrying out the patient safety program in the hospitals of  
Probolinggo Regency on 2019

 No Intention Frequency %

1 Very Bad 0 0,0

2 Bad 19 17,8

3 Good 44 41,1

 4 Very Good 44 41,1

Total 107 100,0

 

Based on table 2, it can be seen that most of the work units’ intention in carrying out the patient safety program 
in the hospitals of Probolinggo Regency on 2019 is regarded as good and very good, with the rate of 46,7%. 

Table 3. The work units’ output performance in carrying out the patient safety program in the hospitals of 
Probolinggo Regency on 2019 

 No Output Performance Frequency %

1 Very Bad 9 8,4

2 Bad 69 64,5

3 Good 21 19,6

 4 Very Good 8 7,5

Total 107 100,0
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Based on table 3, it can be seen that most of the work 
units’ output performance in carrying out the patient 
safety program in the hospitals of Probolinggo Regency 
on 2019 is regarded as bad, with the rate of 64,5%. 

Statistic Test Results of the psychological 
ownership and intention towards the output 
performance 

Table 4. Effect of Work Units’ Performance Management, Learning Organization, Knowledge, 
Psychological Ownership and Intention Towards the Output Performance in Carrying Out the Patient 

Safety Program in the Hospitals of Probolinggo Regency on 2019 

Independent Variables Dependent Variable p-value B Significance

Performance management

Output Performance

0,37 -0,18 Not Significant

Learning organization 0,78 0,04 Not Significant

Knowledge 0,09 0,43 Not Significant

Psychological ownership 0,02 -0,20 Significant

Intention 0,00 0,58 Significant

Table 4 shows the information that the variables 
which has the p-value (0,00) less than 0,05 are the 
psychological ownership p-value (0,02) and the 
intention p-value (0,00) variables. This means that there 
is the significant influence between the psychological 
ownership and intention variables towards the output 
performance in the establishment of the patient safety 
program in the hospitals of Probolinggo Regency. 
performance management, learning organization, and 
knowledge do not have the direct influence towards the 
units’ output performance. Yet, it must go through the 
intention unit so that it has direct influence towards the 
work units’ output performance in the establishment of 
the patient safety program in the hospitals of Probolinggo 
Regency. The variables which have influence towards 
the work units’ output performance are psychological 
ownership and intention. 

Discussion

The psychological ownership of an employee may 
grow if he/she feels comfortable and he/she feels that all 
aspects of the company or that of the organization is also 
part of him/herself5. This may encourage the employees 

to work better for the company. The employees who 
have a sense of belonging towards the organization 
will have better satisfaction and work performance. If 
the employees are satisfied and they have good work 
performance, there is a greater chance that they will stay 
longer in the company6. 

Based on the research’s results, it is shown that the 
majority of the work units’ psychological ownership in 
the establishment of the patient safety program in the 
hospitals of Probolinggo Regency of 2019 is regarded 
as good, with the rate of 46,7%. Yet, 34,6% of the 
work units have bad psychological ownership. This is 
because of the work units’ low awareness, thoughts, and 
certainty on the importance of the patient safety program 
establishment in the hospitals. Psychological ownership 
also has an inversely proportional influence towards the 
work units’ output performance in the establishment of 
the patient safety program (negative b value, -0,20). The 
negative b value shows that the psychological ownership 
variable has negative influence towards the work units’ 
output performance. This means that the higher the 
employees’ psychological ownership is, the lower the 
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work units’ output performances are in carrying out the 
patient safety program in the hospital. 

The condition of the psychological ownership is 
influenced by the situations and the individual factors 
which direct the individual behaviors5. It is true that the 
individual ownership cognition or perception are proven 
to influence the behaviors in managing teamwork7. 
The employees’ Knowledge have an important 
role in increasing their psychological ownership in 
implementing the patient safety program in the hospitals 
in Probolinggo. The psychological ownership studies are 
especially aimed to know how far an individual perceives 
some of the knowledge on the organization8. Only some 
researches have analyzed the relation between knowledge 
and psychological ownership. The researchers have 
identified the preparedness for knowledge as one of the 
impacts of that person’s psychological ownership7.

Psychological ownership plays a crucial role in an 
individual’s process in increasing knowledge by sharing 
extra role behaviors which are usually motivated by 
strong intrinsic motivations9. There is a relatively small 
attention given to relate the human resource management 
with the organizational knowledge management10. 

Meanwhile, the performance management, learning 
organization, and knowledge variables do not have a 
significant influence towards the output’s performances 
in the establishment of the patient safety program in 
the hospitals of Probolinggo Regency. Yet, the variable 
which has the most dominant influence towards the work 
units’ output performance is intention, with P=0,00 
and B=0,58, which has a positive relation towards the 
increase of the work unit’s output performance. This is 
because intention has a crucial role in influencing one’s 
behavior. It indicates how big their intentions are in 
carrying out the patient safety program in the hospitals.

One of the behavioral determinants in carrying out 
the patient safety program in the hospitals of Probolinggo 
Regency is intention. The intention to carry out a certain 
behavior is one’s tendency to choose whether or not he/
she will carry out a particular activity11. Most of the 
employees’ intention in the work unit level in carrying 
out the patient safety program is good. The behavioral 
intention is the willingness to carry out a particular 
behavior, the behavioral intention is not yet in the form 
of the behavior itself. Intentions are not always static 

and it may change from time to time. The longer the time 
interval is, the higher the chance of change in intention12.

The research results show that the work units’ 
intention in carrying out the patient safety program in the 
hospitals in Probolinggo Regency on 2019 is regarded as 
good and very good, with the rate of 41,1%. Based on 
the research results, it is shown that the units’ intention 
has an influence towards the unit’s performance output 
in carrying out the patient safety program with the 
significance value of (0,01) less than α (0,05). 

The results of this research are parallel to the 
research carried out by Ekayani, Wardhani, and Rachmi 
which stated that the intention has an influence towards 
the performance of nurses in reporting adverse events 
(r = 0.031; p value = 0.783)13. This finding shows 
that the nurses’ intention in reporting adverse events 
are influenced by behaviors, not subjective norms. 
Inversely, intention does not have influence towards 
the behavior in reporting an adverse event. The factors 
which influence the intention to carry out the patient 
safety program in the Oncology Hospital Surabaya 
are knowledge, awareness, commitment, motivation, 
perceived behavioral control on policies, patient safety 
culture, the existence of the hospital patient safety 
committee and standard operational procedures of the 
patient safety in that hospital14. 

In the organizational factor, partially, perception, 
knowledge, and patient safety culture have significant 
influences towards the intention to report patient safety 
incident. This is in parallel with and strengthens the 
researches of Hwang, et al. which stated that knowledge, 
patient safety culture, and performance management and 
the parties related influence the intention to report15. 

Conclusion

Psychological ownership and intention work units 
have significant influence towards the work units’ output 
performance in the establishment of the patient safety 
program in the hospitals in Probolinggo Regency on 
2019. Hospitals should carry out work unit approaches 
instead of individual approaches to increase the reports of 
the patient safety incident. These efforts may be carried 
out by increasing the employees’ knowledge on the 
patient safety incident reporting process, eliminating the 
fear regarding the impact of the reports, and developing 
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the culture of patient safety. Another effort which may 
be carried out is by making a good reporting system and 
giving a fast report response. The punishments given do 
not blame, nor should they punish individuals. 
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Abstract
Background: The presence of modulation factors in the regeneration process of peripheral nerve cells 
influenced by estrogen and progesterone. Peripheral nerve injury is a fairly common case of trauma. Brain-
derived neurotrophic factor (BDNF) is the most active group of neurotrophins in stimulating neurogenesis. 
Objectives: To proves the effect of estrogen and progesterone on the expression of BDNF on the spinal cord 
in peripheral nerve regeneration process. Methods: Laboratory experimental study with the completely 
randomized design. Total transitory nerve ischiadicus was performed on four groups of rats. Each group 
received hormone therapy according to the group. Hormone therapy is administered every 3 days for 
28 days, and on the 29th day is termination, spinal cord sampling, and followed by BDNF expression 
examination by Immunohistochemistry method. Results: In the control group, BDNF expression of spinal 
cord neuron cells was 93.0±14.0. In the treatment group, BDNF expression was obtained after estrogen 
therapy was 77.25±19.19, progesterone was 84.5±20.61, and in a combination of estrogen and progesterone 
was 77.75±16.54. After statistical tests, no significant differences were found between the treatment groups 
(p = 0.316). Conclusion: The administration of estrogen, progesterone, or a combination of both did not 
significantly increase BDNF expression when compared to the control group.

Keywords: Peripheral nerves, Ischiadicus nerve, Estrogen, Progesterone, Neurotrophin, Brain-derived 
Neurotrophic Factor 
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Introduction

Peripheral nerve injury is a fairly common case. 
The incidence rate of peripheral nerve injury in general 
is covering 2% of all cases of trauma1. A study in 2011 
of 16,753 trauma patients, 219 (1.3%) of whom suffered 
peripheral nerve injury; 182 patients (83.1%) were 
men, where the most cause of peripheral nerve injury 
was laceration from sharps (61%), followed by second 

by traffic accident (22%)2. Peripheral nerve damage 
also happened in infection cases, such as leprosy3. In 
the United States, 11,000 cases of paralysis occur each 
year. This case costs up to seven billion US dollars each 
year. Until 1995, more than 50,000 surgical procedures 
were performed to repair peripheral nerve injuries4. 
Injury to peripheral nerves can cause severe functional 
disturbances that will greatly disrupt the daily and 
professional activities5.

The treatment of peripheral nerve injuries is a 
difficult clinical problem. Because nerve cells are 
unique cells compared to other cells, their inability to 
proliferate and only regenerate their axons. Epineurial 
neurorrhaphy has been widely practiced as a procedure 
to repair peripheral nerve injury, with the ultimate goal 
of improving functional conditions such as the time 
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before the injury is still unsatisfactory6. Unlike injury to 
the central nervous system, if the axons in the peripheral 
nerves are injured, regenerative responses may produce 
a good functional outcome. However, the results are not 
very satisfactory in cases of proximal nerve injury, due 
to slower regeneration and the occurrence of changes 
caused by chronic denervation. Strategies to increase 
axon growth can provide benefits in peripheral nerve 
regeneration7.

Neurotrophin is a growth factor group consisting of 
Nerve Growth Factor (NGF), Brain-derived neurotrophic 
factor (BDNF), Neurotrophin-3 (NT-3), NT-4/5, and 
NT-6 8. Neurotrophin serves to protect nerve cells 
from degeneration and trigger nerve regeneration of 
the injury and increase the differentiation of nerve 
cell stem9. Based on another study, it was found that 
functional improvement was associated with increased 
levels of neurotrophin in muscle, serum, and nerves10. 
BDNF is a protein found in the central and peripheral 
nervous system. Part of the group Neurotrophin is most 
active in stimulating neurogenesis, and the most widely 
distributed in the nerve system11,12.

Previous research found that prednisolon 
administration could improve nerve function 
impairment11. In the study, it was found that endogenous 
BDNF is absolutely necessary for the regeneration and 
remyelination process after peripheral nerve injury. 
BDNF is strongly expressed in peripheral nerves injured 
and also in denatured muscles. Provision of exogenous 
BDNF therapy actually lowered the expression of 
BDNF on peripheral nerves and resulted in inhibition of 
regeneration and re-myelination process after significant 
peripheral nerve injury12. In some other studies found 
the existence of modulation factor in the regeneration 
process of peripheral nerve cells, which is influenced 
by estrogen and progesterone hormones. In the study, it 
was found that administration of estradiol preparations 
in female rats post-treatment of crush injury on the 
ischiadicus nerve modulated the process of nerve cell 
regeneration13. 

Progesterone has functions other than the 
reproductive organs, also functions on other target organs 
such as the central nervous system and the peripheral 
nervous system. In the study found progesterone and 
its derivatives can cause the remyelination of axons 

by oligodendrocyte14. The effect of progesterone 
in the nervous system involves various signaling 
mechanisms. The identification of classic intracellular 
progesterone receptors as a therapeutic target for myelin 
repair demonstrates new health benefits for synthetic 
progestins, designed specifically for contraceptive use 
and replacement hormone replacement therapy. There is 
a great advantage in the use of natural progesterone in 
myelin improvement strategies because progesterone is 
converted into biologically active metabolites in neural 
networks and interacts with some target proteins. The 
formation of endogenous progesterone is currently 
explored as an alternative strategy of neuroprotection, 
axonal regeneration, and myelin repair. Progesterone 
modulates the regeneration process of peripheral nerve 
cells post crush injury. In the treatment group, rats’ motor 
results returned after 21 days post-treatment, while the 
control group took longer time15. Therefore, in this study 
we measured the effect of estrogen and progesterone 
on the expression of BDNF as the peripheral nerve 
regeneration process in the spinal cord. 

Methods

Laboratory experimental research with the 
completely randomized design of a factorial pattern were 
used in this study. The research was conducted in sample 
animal at Laboratory Department of Phytochemistry, 
Universitas Airlangga. The data were taken at Pathology 
Anatomy Faculty of Medicine, Universitas Airlangga - 
Dr.Soetomo Teaching Hospital during September 2014 
to February 2015. The subjects were divided into four 
groups: control group, treatment group 1, treatment 
group 2, and treatment group 3. The experimental unit 
was a 2-3-month-old Wistar male rats that weigh 200-
300 grams and in a good health. Animal health can 
be observed from the movement that quite agile, not 
lethargic, clean skin and no injuries, bright eyes and not 
wistful. Total sample was 12 rats.

The study procedure consisted of acclimation, 
peripheral nerve lesion model, estrogen preparation test, 
progesterone, and estrogen-progesterone combination 
and examination of BDNF spinal cord expression. In 
the acclimation of weighted, included in a complete 
randomized treatment group, acclimatized for seven 
days were fed and drank ad libitum; Furthermore, in 
peripheral nerve model models using a total transect 
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model, starting with a skin incision as high as the major 
trochanter, then the incision is extended in the distal 
direction, followed by a muscle-splitting incision. 
After nerve immobilization, the transaction model 
(neurotmesis) is performed using scissors, at the lowest 
possible level, just above the terminal nerve branching. 
The next step, Proximal and distal from the neural pieces 
was then reconnected end to end with simple interrupted 
suture stitches of two stitches on the epineural layer. 
After that, the skin was closed and stitched, in the 
control group, the rats was operated on the same part but 
not administered the drug preparation.

The examination of estrogen preparations, 
progesterone, and a combination of estrogen and 
progesterone. The administration of the drug was 
administered over a period of 28 days with a pause 
between the administration of the drug preparation for 
three days. The experimental group 1 (P1) was injected 
with an estrogen preparation, the treatment group 2 
(P2) was injected with progesterone preparation, and 
treatment group 3 (P3) was injected with estrogen 
and progesterone preparations parallel to the leg then 
pushed through the abdominal wall into the peritoneal 
cavity. While the control group injected 0.9% NaCl 
and treated for 28 days; subsequent examination of 
BDNF expression of the spinal cord on the 29th day 
was taken by a sample of spinal cord tissue. Rats were 
given anesthesia using eter before L4 - L6 intumesensia 
lumbosakral tissues were taken. These area consists 
of ischiadicus neuron. These tissues were send to the 
Pathology Anatomy Faculty of Medicine, Universitas 
Airlangga - Dr.Soetomo Teaching Hospital for further 
examination of the BDNF expression of spinal cord 
using IHC. This study has been approved ethically by 
the Medical Research Ethics Committee of Faculty of 
Medicine, Universitas Airlangga Surabaya (177/EC/
KEPK/FKUA/2017).

The collected data is analyzed by using the Shapiro-
Wilk test. When using normal data distribution, the 
data were analyzed by parametric test, i.e., the factorial 
variance analysis (ANOVA) to determine the potency of 
estrogen, progesterone, and the combination of both, by 
comparing each estrogen, progesterone and combination 
group with the control group. The results are said to be 
significant if the obtained price p <0.05, however, if 
obtained abnormal data distribution, then the data will 

be analyzed by non-parametric test Kruskal-Wallis.

Results

The total number of samples included in this study 
were sixteen rats which then divided into four groups. 
So for each group both treatment and control consists of 
four rats. After treatment and painting, an evaluation is 
performed on all preparations and the whole preparation 
is well-grounded, neuron cells can be well differentiated, 
whether expressed either BDNF or non-BDNF.

In this study, a spinal medallion preparation was 
performed using IHC technique to assess BDNF 
expression in neurons of the ischial nerve cells found 
in the spinal cord. Assessment of BDNF expression 
was done on the gray matter of the spinal cord, using 
a microscope with 400 times magnification. BDNF 
expression was examined in three fields of view, 
calculated in the percentage of the number of neuron 
cells that are colored by the total number of neuron cells 
in each field of view. The results of BDNF IHC dye 
preparation can be seen in Figures 1.

Figure 1. The results of colored IHC BDNF in rat’s 
spinal cord: (A) control treatment; (B) estrogen 

therapy; (C) progesteron therapy; (D) estrogen and 
progesteron combination therapy

After the painting and interpretation of BDNF 
expression results in spinal cord rats try. In the control 
group, BDNF expression of spinal cord neuron cells was 
93.0±14.0. In the treatment group, BDNF expression 
was obtained after estrogen therapy was 77.25±19.19, 
progesterone was 84.5±20.61, and in the combination of 
estrogen and progesterone was 77.75±16.54. The first 
data analysis was performed to test the normality of data 
distribution by using Shapiro-Wilk test, control group 
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obtained p = 0.001. Thus it can be concluded that the 
data has abnormal distribution, and continued with the 
non-parametric test. 

Comparison of BDNF expressions between 
groups

Table 1 showed the results of the BDNF expression 
assessment of each group. To compare inter-group BDNF 
expression, Kruskal-Wallis non-parametric test was 

used to determine the effect of estrogen, progesterone, or 
estrogen and progesterone combination compared with 
the control group on BDNF expression on neuron cells 
in the spinal cord. From the result of Kruskal-Wallis 
test obtained p-value equal to 0.316, meaning there is 
no significant difference between treatment group. Thus 
it can be concluded from the test, that statistically no 
effect of giving estrogen, progesterone, or combination 
of estrogen and progesterone to the expression of BDNF 
cells of spinal cord neurons in this study.

Table 1. Comparison of BDNF expressions between groups

Groups n
BDNF Expression (%)

P
Mean SD Medium Min Max

Control 4 93.0 14.0 100 72 100 0.316

Estrogen 4 77.25 19.19 81 54 93

Progesterone 4 84.50 20.61 93 54 98

Combination 4 77.75 16.54 75 60 100

BDNF: Brain-derived neurotrophic factor

Discussion

Based on data obtained from the results of this study, 
it was obtained that giving estrogen, progesterone, or 
combination therapy did not statistically increase the 
expression of BDNF cells of spinal cord neurons. In the 
control group, BDNF expression of spinal cord neuron 
cells was quite high (93.0±14.0%), while in the treatment 
group, BDNF expression was obtained after estrogen 
therapy, progesterone therapy, and combination therapy 
showed lower number. From these data, it can be seen 
that on estrogen therapy, progesterone, or combination 
of both the relatively lower BDNF expression, although 
not statistically significant.

Previous research on the effect of estrogen and 
progesterone therapy on mRNA and BDNF protein levels 
in rat brain, in which we found the significant increase in 
mRNA and BDNF protein levels in some areas of the rat 
brain after estrogen and progesterone hormone therapy15. 
Low level of plasma estrogen also increases Receptor 
Activator of Nuclear factor Kappa-B Ligand (RANKL) 
and Osteoprogeterin (OPG)16. In this study, BDNF was 

evaluated by quantitative method by measuring BDNF 
mRNA by Reverse Transcription Polymerase Chain 
Reaction (RT-PCR) method, and BDNF protein content 
by Enzyme-linked Immunosorbent Assay (ELISA) 
method, while in this study, BDNF was evaluated using 
anatomical pathology examination with IHC painting, 
which was more subjective.

There was a significant increase in mDNA and BDNF 
levels after estrogen and progesterone hormone therapy 
in the hippocampus and piriformis cortex areas, whereas, 
for the frontal and olfactory cortical area, the study itself 
found no significant effect17. It can be concluded that 
the effect of estrogen and progesterone hormone therapy 
on elevated levels of mRNA and BDNF protein was 
specific depending on which area being examined. This 
may also apply to peripheral nerves, although in other 
studies estrogen and progesterone therapy has been 
shown to increase levels of mRNA and BDNF proteins 
in certain areas of the brain, but not necessarily when 
applied to the spinal cord. 
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Expression of BDNF, NT3, and NT4 on nerves and 
muscles, after being treated with various ischiadic nerve 
injuries (neuropraxia, axonotmesis, and neurotmesis). 
From the research, it was found that in the treatment of 
neurotmesis BDNF mRNA levels of iskiadicus nerve 
increased significantly more than 10-fold on days 7 
to 28 when compared with the control group that was 
not given treatment18. From these findings, it can be 
concluded that BDNF levels will increase in peripheral 
nerve injury conditions, in this case, neurotmesis even 
without therapy. This may explain the findings of this 
study in the control group where only given peripheral 
nerve treatment (neurotmesis) without hormonal therapy, 
on day 29 after treatment was obtained results of high 
BDNF expression of 93.0 ±14.0 %, in which the results 
were not statistically significant when compared with 
the group with estrogen, progesterone, or combination 
therapy. As with other studies also using quantitative 
methods with RT-PCR with more measurable results 
when compared with IHC method used in this study17,18. 

Conclusion

The administration of estrogen, progesterone, or 
combination of both did not increase BDNF expression. 
The effect of estrogen and progesterone hormone 
therapy on elevated levels of mRNA and BDNF protein 
was specific depending on which area being examined. 
The BDNF levels will increase in peripheral nerve injury 
conditions such as neurotmesis. 
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Abstract
In December 2019, a mysterious case of pneumonia was first reported in Wuhan, Hubei Province. The 
source of transmission of this case is still unknown, but the first case was linked to the fish market in Wuhan. 
From 18 December to 29 December 2019, there were five patients treated with Acute Respiratory Distress 
Syndrome (ARDS). 2 From 31 December 2019 to 3 January 2020 this case increased rapidly, marked by 44 
cases reported. In less than a month, the disease has spread to other provinces in China, Thailand, Japan and 
South Korea. This virus can be transmitted from human to human and has spread widely in China and more 
than 190 other countries and territories. On 12 March 2020, WHO announced COVID-19 as a pandemic. 
As of March 29, 2020, there were 634,835 cases and 33,106 deaths worldwide. While in Indonesia, 1,528 
cases were confirmed with COVID-19 and 136 deaths. Phyllanthus niruri L (meniran) is one type of 
immunostimulator that can improve the immune system in animal experiments and humans. This study 
aims to determine Phyllanthus niruri L as an immunomodulator for Covid-19. From the results of research 
conducted that Phyllanthus niruri L can improve the activities and functions of several non-specific immune 
system components and specific immune systems, both soluble and cell-related forms. The conclusion from 
the results of this study is Phyllanthus niruri L as an immunomodulator for Covid-19. 
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Introduction 

In December 2019, a mysterious case of pneumonia 
was first reported in Wuhan, Hubei Province. The source 
of transmission of this case is still unknown, but the first 
case was linked to the fish market in Wuhan. From 18 
December to 29 December 2019, there were five patients 
treated with Acute Respiratory Distress Syndrome 
(ARDS). 2 From 31 December 2019 to 3 January 2020 
this case increased rapidly, marked by 44 cases reported. 
In less than a month, the disease has spread to other 
provinces in China, Thailand, Japan and South Korea 
[1,2]. 

The sample studied shows the etiology of a new 
coronavirus. Initially, the disease was temporarily 
named as the 2019 novel coronavirus (2019-nCoV), 
then WHO announced a new name on February 11, 
2020 namely Coronavirus Disease (COVID-19) caused 
by Severe Acute Respiratory Syndrome Coronavirus-2 
(SARS-CoV-2) virus. ). This virus can be transmitted 
from human to human and has spread widely in China 
and more than 190 other countries and territories. On 12 
March 2020, WHO announced COVID-19 as a pandemic. 
As of March 29, 2020, there were 634,835 cases and 
33,106 deaths worldwide. While in Indonesia there have 
been 1,528 cases tested positive for COVID-19 and 136 
cases of death[3,4,5]. 

Phyllanthus niruri L (meniran) is one type of 
immunostimulator that can improve the immune system 
in animal experiments and humans. The administration 
of Phyllanthus niruri L extract can increase the activity 
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and function of several components of the nonspecific 
immune system and specific immune system, both 
dissolved (humorous) and cell-related forms. Effects 
of nonspecific immune responses include increased 
phagocytosis and macrophage and neutrophil chemotaxis 
movements, NK cell cytotoxicity and complement 
hemolysis activities. Cellular immunity can increase the 
proliferation of T lymphocytes by increasing the secretion 
of TNFa, IFNg and IL-4, and decreasing the secretion 
of IL-2 and IL-10, whereas in humoral immunity, this 
drug can increase the synthesis of immunoglobulin M 
(IgM) and IgG, play a role in against infection[6,7,8,9,10,11] 
This study aims to determine Phyllanthus niruri L as an 
immunomodulator for Covid-19. 

Materials and Methods

Phyllantus niruri L. Compound and Protein 
Target Preparation

The Bioactive component of Phyllantus niruri L. 
was obtained from a literature review and the component 
that could be identified was Cathechin, and Quercetin 
was then downloaded via pubchem in .sdf format, 
then changed the extension to .pdb using Discovery 
Studio Visualizer and the energy was minimized using 
Autodock.

The crystal structure of the target protein is TNF-
alpha (PDB ID: 2AZ5), IL-1 (PDB ID: 2NVH), IL-6 
(PDB ID: 1P9M) and iNOS (PDB ID: 1NS1). The 
protein is the main protein that plays a role in the 
signaling of inflammation that occurs in the case of 
Covid-19 and causes cytokine storm, causing symptoms 
of Acute Respiratory Distress Syndrome. The things that 
can interfere with docking results are water molecules 

because they can increase resolution and must be 
eliminated by using Discovery Studio Visualizer. 

Molecular Docking Analysis

The docking was carried out by Pryx and the results 
of docking is in Kcal/mol. Docking is performed on all 
protein targets with different ligands. Then the results 
of Molecular Docking are analyzed and visualized the 
results through PyMOL and LigPlot+ to determine 
binding pocket and residual amino acids that bind into 
ligand. 

Results 

Molecular docking was carried out using PyRx 
software on TNF-alpha, IL-1, IL-6 and iNOS proteins 
that had been prepared before and using Phyllantus 
niruri L. bioactive components, namely Cathecin 
and Quercetin which had also been prepared before. 
Molecular docking is carried out in certain grid boxes 
with different sizes for each protein. For TNF-α use a 
gridbox (x: y: z) with centers -14,286: 65,875: 26,349, 
ntps 126: 126: 126, and spacing 0.644. For IL-1 center 
46,251: 14,257: 69,836, ntps 100: 114: 124, and spacing 
0.481. In IL-6 protein center -57,152 175,358 45,212, 
ntps 126 126 126 and spacing 1,000 and finally in iNOS 
Protein using center 52,683 47,596 52,073, ntps 126 126 
126 126, and spacing 1,000. 

The strength of molecular docking can be seen from 
the value of binding affinity expressed by Gibbs free 
energy (ΔG). The binding energy is strongly influenced 
by the amino acid residues of the target protein which 
bind and react hydrophobically to the ligand and follow 
the energy equation as follows:  

The more amino acid residues that interact with the 
ligands, the smaller the value of ΔG will be (negative) 
and the reaction will take place spontaneously and bind 
very strongly so that the inhibitory effect it creates will 
also be stronger [13].

To see the validity of the docking results, the value 
of the root mean square deviation (RMSD) can be used 
to assess the error rate or linearity of a compound to be 
tested with a compound that is made as a standard. The 
smaller the RMSD value, the less error is considered. So 
the RMSD value <2.00 Å is considered the validation 
measurement standard value [14]. 
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Table 1. The binding affi nity of molecular docking between the bioactive compound 

Phyllantus niruri against the proinfl ammatory cytokine target protein. 

Bioactive Compound Target protein ΔG (Kcal/mol) RMSD (Å)

 
Cathecin

TNF-α -8,3 2,383 Å

IL-1 -7,3 1,682 Å

IL-6 -8,6 2,014 Å

iNOS -10 1,037 Å

 
Quercetin

TNF-α -8,3 1,067 Å

IL-1 -7,1 1,869 Å

IL-6 -8,1 1,729 Å

iNOS -8,3 1,861 Å

The docking results for TNF-α, obtained binding affi nity for Cathecin was -8.3 Kcal / mol with RMSD 2,383 
Å and Quercetin also amounted to -8.3 Kcal / mol with RMSD 2,383 Å. For cathecin, the ligand forms a hydrogen 
bonds with the amino acid Glu125 (D) with a distance of 2.94 Å, 2.99 Å and 2.71 Å, and Glu 125 (B) with a bond 
distance of 3.30 Å and 2.73 Å While in Quercetin binding affi nity of -8.3 Kcal / mol with RMSD 1.067 Å with the 
same binding pocket and similar interactions.

IL-1 -7,1

The docking results for TNF-α, obtained binding affi nity for Cathecin was -8.3 Kcal / mol with RMSD 2,383 
Å and Quercetin also amounted to -8.3 Kcal / mol with RMSD 2,383 Å. For cathecin, the ligand forms a hydrogen 
bonds with the amino acid Glu125 (D) with a distance of 2.94 Å, 2.99 Å and 2.71 Å, and Glu 125 (B) with a bond 
distance of 3.30 Å and 2.73 Å While in Quercetin binding affi nity of -8.3 Kcal / mol with RMSD 1.067 Å with the 

Å and Quercetin also amounted to -8.3 Kcal / mol with RMSD 2,383 Å. For cathecin, the ligand forms a hydrogen 
bonds with the amino acid Glu125 (D) with a distance of 2.94 Å, 2.99 Å and 2.71 Å, and Glu 125 (B) with a bond 
distance of 3.30 Å and 2.73 Å While in Quercetin binding affi nity of -8.3 Kcal / mol with RMSD 1.067 Å with the 
same binding pocket and similar interactions.

Quercetin IL-6 -8,1

iNOS -8,3

The docking results for TNF-α, obtained binding affi nity for Cathecin was -8.3 Kcal / mol with RMSD 2,383 
Å and Quercetin also amounted to -8.3 Kcal / mol with RMSD 2,383 Å. For cathecin, the ligand forms a hydrogen 
bonds with the amino acid Glu125 (D) with a distance of 2.94 Å, 2.99 Å and 2.71 Å, and Glu 125 (B) with a bond 
distance of 3.30 Å and 2.73 Å While in Quercetin binding affi nity of -8.3 Kcal / mol with RMSD 1.067 Å with the 
same binding pocket and similar interactions.

Figure 1. The docking result of Cathecin (Top) and Quercetin (Bottom) with TNF-α

From the IL-1 docking results, the binding affi nity for Cathecin was -7.3 with an RMSD of 1.682 Å and for 
Quercetin of -7.1 with 1,869 Å. For cathecin it forms hydrogen bonds with Glu64 and Ser43 with bond distances of 
1.96 Å and 3.36 Å, Leu62 with 2.69 Å, Lys65 with 2.79 Å and 2.01 Å and Tyr90 with 3.03 Å and in quercetin binds 
hydrogen with Asn7 with 2.92 Å, Glu64 with 2.92 Å and Lys65 with 2.87 Å and 2.93 Å.

Figure 1. The docking result of Cathecin (Top) and Quercetin (Bottom) with TNF-α

From the IL-1 docking results, the binding affi nity for Cathecin was -7.3 with an RMSD of 1.682 Å and for 
Quercetin of -7.1 with 1,869 Å. For cathecin it forms hydrogen bonds with Glu64 and Ser43 with bond distances of 
1.96 Å and 3.36 Å, Leu62 with 2.69 Å, Lys65 with 2.79 Å and 2.01 Å and Tyr90 with 3.03 Å and in quercetin binds 
hydrogen with Asn7 with 2.92 Å, Glu64 with 2.92 Å and Lys65 with 2.87 Å and 2.93 Å.

Figure 1. The docking result of Cathecin (Top) and Quercetin (Bottom) with TNF-α

From the IL-1 docking results, the binding affi nity for Cathecin was -7.3 with an RMSD of 1.682 Å and for 
Quercetin of -7.1 with 1,869 Å. For cathecin it forms hydrogen bonds with Glu64 and Ser43 with bond distances of 
1.96 Å and 3.36 Å, Leu62 with 2.69 Å, Lys65 with 2.79 Å and 2.01 Å and Tyr90 with 3.03 Å and in quercetin binds 
hydrogen with Asn7 with 2.92 Å, Glu64 with 2.92 Å and Lys65 with 2.87 Å and 2.93 Å.

Figure 2. The docking result of Cathecin (Top) and Quercetin (Bottom) with IL-1

From the IL-6 obtained the binding affi nity for Cathecin was -8.6 Kcal/mol with RMSD 2.014 Å and -8.1 Kcal/
mol for Quercetin with RMSD 1.729 Å. The cathecin have hydrogen bonds with Phe168 with a distance of 3.09 Å, 
Phe134 with 2.81 Å, 3.16 Å, 3.12 Å, and 2.85 Å. Gln135 with 2.76 Å, Leu64 with 3.13 Å and Leu62 with 2.76 Å. 
Where the quercetin binds to Phe136 with a bond distance of 2.97 Å, Ala152 with 2.71 Å and 2.93 Å, Gly127 with 
3.14 Å, Arg128 with 2.84 Å and Thr130 with 2.98 Å..
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Figure 3. The docking result of Cathecin (Top) and Quercetin (Bottom) with IL-6

In iNOS, the binding affi nity of -10 Kcal /mol was obtained for Cathecin with RMSD 1,037 Å and -8.3 Kcal / 
mol with RMSD 1,861 Å. For cathecin it have hydrogen bonds with Trp372 with a bond distance of 3.02 Å, Asn370 
with 2.75 Å and Tyr489 with 2.70 Å. In quercetin it binds with Cys200 with 3.32 Å and Tyr489 with distance 3.13 Å.
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Figure 4. Hasil docking Cathecin (Atas) dan Quercetin (Bawah) dengan iNOS 

Discussion

In the activation of the immune system, macrophages 
and monocytes produce Tumor Necrosis Factor-Alpha 
(TNF-α) and will bind to TNFR1 or TNFR2 and will 
stimulate the formation of degenerative protein caspase 
3 and cause apoptosis of cells because they have death 
domains in the carboxyl terminal[15]. Overexpression of 
TNF-α will cause excessive cell apoptosis and stimulate 
the process of excessive infl ammation [15]. Cathechin 
and quercetin bind to TNF-α with binding energy -8.3 
Kcal / mol and inhibit the expression of TNF-α and 
inhibit excessive apoptosis of cells. 

Cytokines produced by Presenting Cell Antigens 
such as macrophages are very important in the 
stimulation of T cells and B lymphocytes. Helper T 
cells (Th) will produce cytokines IL-2, IL-6 and IL-1 
which are important in celullar immunity and humoral 
immunity [16]. IL-1 as a proinfl ammatory cytokine 
that plays a role in acute and chronic infl ammation. 
Responsible for the febrile process and also sepsis and 
activation of neutrophils in the non-specifi c immune 
system [16]. Cathecin and quercetin in Phyllantus niruri 
bind to IL-1 with binding energy -7.3 Kcal / mol and -7.1 
Kcal / mol. Both of these bioactive compounds inhibit 
the overexpression of IL-1 and have anti-infl ammatory 
effects. 

Activation of IL-6 as a proinfl ammatory cytokine 
will activate the infl ammatory process and autoimmune 
response and generally occurs in the pathogenesis of 
immune mediated arthritis [17]. Cathechin and quercetin 

bind to IL-6 with binding energy -8.6 Kcal / mol and -8.1 
Kcal / mol and have anti-infl ammatory effects. 

Inducible nitric oxide synthase (iNOS) functions to 
synthesize Nictric Oxide (NO) from L-Arginine. iNOS 
plays a role in NO biosynthesis preventing bacterial 
growth and inhibiting infl ammation by inhibiting T cells 
[18]. Excessive NO production will induce infl ammatory 
diseases [18]. Cathecin and quercetin bind to iNOS with 
bond energies of -10 Kcal / mol and -8.3 Kcal / mol. 
These compounds will inhibit the production of NO 
thereby preventing the effects of excessive infl ammation. 

Conclusion 

Catechin and Quercetin in Phyllanthus niruri can 
inhibit the expression of TNF-α, IL-1, IL-6, and iNOS 
thus inhibiting the process of excessive infl ammation 
and functioning as an immunomodulator 
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Abstract
The fungus grows on various types of food and feed, its growth will cause damage, including damage to 
flavor, color, softening, and the formation of toxic compounds. The damage is because the fungus produces 
extracellular enzymes that break down certain compounds in food and feed, and produce toxic secondary 
metabolites, called mycotoxins. Fungal contamination requires serious attention, not only because it causes 
damage to food and feed but is related to the potential of the fungus to produce mycotoxins and form 
conidia that are pathogenic or allergic, mycotoxins produced by various types of fungi, each of which has 
varying toxicity, in general chronic causes mycotoxicity. Mycotoxins have caused several types of diseases 
in humans and animals. Aflatoxin B1 (AFB1) is a potential toxin as a hepatocarcinogen. Eating foods tainted 
with AFB1 can cause acute (short term) and chronic (moderate or long term) poisoning; chronic disorders 
such as disorders of the central nervous system, cardiovascular and lung systems, and digestive tract. Some 
mycotoxins are carcinogenic, estrogenic, mutagenic, teratogenic, and immunosuppressive. The purpose of 
this study is the characterization of Aflatoxin B1 Biomarkers as Preference for Antitoxin Candidates for 
Biosensors for Halal Food Supply. The method of this research is AFB1 induction in mice, observed for 14 
days, on the 14th day liver organs were taken. The liver is prepared into organ extracts, analyzed using IHC. 
From the research results obtained protein expression in the liver organs of experimental animals by the IHC 
method. Further research is needed as an antitoxin and biosensor. 

Keyword: Aflatoxin B1, MAPK1, AKT1, Antitoxin. 

Introduction

Pathophysiologically Aflatoxin B1 (AFB1) as 
a carcinogenic material arises because of chronic 
exposure to hepatocyte cells that cause epigenetic and 
genetic changes that lead to the induction of oncogenic 
proteins and/or activation of tumor suppressor genes. 
This pathogenesis occurs in four important signaling 
pathways (WNT, TGFß, PI3K / Akt, and RAF / MEK 
/ ERK)1. 

The RAS / RAF / MEK / ERK pathway plays an 
important role in the development of liver cancer. Similar 
to many signaling networks, this pathway is activated 
through a variety of mechanisms. RAS activation 
is initiated by the binding of extracellular signaling 
compounds such as hormones and growth factors with 
VEGFR and PDGFR. The bond between signaling 

compounds will cause a phosphorylation reaction in 
the RAS and initiate a series of cascades that lead to the 
activation of ERK for proliferation and differentiation 
and angiogenesis. Certain mutated components or Ras-
Raf-MEK-ERK / MAPK overexpression are increasingly 
being studied in carcinogenesis. The abnormal 
target protein signaling pathway contributes to cell 
proliferation, differentiation, survival, and uncontrolled 
cell apoptosis is a biomarker of carcinogenic processes 2. 

The PI3K pathway is activated through various 
mechanisms such as the binding of IGF-1 to IGFR so 
that it starts the P13K signaling series and activates AKT 
which directly influences mTOR which will regulate 
proliferation and angiogenesis1. 

Hepatocellular carcinoma (HCC) is a malignant 

DOI Number: 10.37506/ijfmt.v14i4.12096
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tumor that attacks the liver. The prevalence of malignant 
tumors is very high, ranked fourth globally as cancer 
with an incidence rate of 5.3% compared to other 
cancers3. Barriers from HCC signaling compounds such 
as MAPK1 (ERK) and AKT using special interventions 
can inhibit the proliferation and angiogenesis of HCC 
and reduce the concentration of these compounds due 
to excessive expression due to genetic and epigenetic 
factors4. 

Based on the results of in silico research, there is a 
super-expression of AKT-1 and MAPK-1 evidence as a 
molecular mechanism pathway for AFB-1 carcinogenic 
material in hepatocyte cells. Analysis of amino acid 
residues, against AKT-1 and MAPK-1, have residues 
at the Binding site that affect receptors on oncogenic 
proteins5. 

From this background, this study aims to test the 
exposure of AFB1 to the expression of AKT1 and 
MAPK1 target proteins using the Immunohistochemistry 
(IHC) method to determine the reaction between 
receptor-ligand (antigen-antibody) complexes formed in 
vivo tests. 

Material and Methods

This study used an experimental laboratory research 
design with experimental animals (In vivo) with an 
examination of the immunohistochemical method. 

Results and Discussion

Immunohistochemistry (IHC).

Immunohistochemical examination is intended to 
determine the expression of AKT 1 and MAPK1 (ERK) 
on cells of mice hepatocytes (Mus muscullus). AKT 1 
and MAPK 1 (ERK) expression score data were obtained 
using the modified Remmele method6, Remmele scale 
index (Immuno Reactive Score / IRS) is the result of 
multiplying the percentage score of immunoreactive 
cells with the color intensity score on immunoreactive 
cells. Data for each sample is the average value of 
the IRS observed in 5 (five) Field View (LP) at 400x 
magnification. 

Comparison of AKT 1 expression (chromogen 
brown) in hepatocyte (arrow) cells between treatment 
groups. AKT1 is expressed in both the cytoplasm and 

the nucleus of hepatocyte cells. 

The results of the examination showed that the 
expression of AKT1 in the treatment group giving AFB1 
(3 mg / Kg BW) (P1) seemed stronger than the control 
treatment group (P0). 

Comparison of MAPK1 (brown chromogen) 
expression in hepatocyte (arrow) cells between treatment 
groups. MAPK1 is expressed in both the cytoplasm 
and the hepatocyte cell nucleus. The results of the 
examination showed that the expression of MAPK1 in 
the treatment group Giving AFB1 (3 mg / Kg BW) (P1) 
seemed stronger than the control treatment group (P0).

The data obtained in the form of a Remmele Scale 
Index score (Immuno Reactive Score / IRS) results from 
the multiplication score of immunoreactive cells with a 
color intensity score, were analyzed by Kruskal Wallis 
followed by the Z Test, statistical analysis using the 
IBM SPSS Corp. computer statistical program. Real 21. 

Statistical analysis, data are presented as mean 
(mean) ± standard error. Differences between groups 
were assessed for statistical significance using the 
Kruskal-Wallis test or the Multiple comparison test with 
the Z test (Multiple comparisons by Z test), depending 
on data distribution. P values   <0.05 were considered 
statistically significant. 

The data obtained indicate the number of assessment 
scores with the Immuno Reactive Score (IRS) on the 
expression of AKT 1 under each treatment condition 
(mean ± SEM of six replications). Statistically significant 
difference from controls (* p <0.05; ** p <0.01). 

The data obtained shows the number of assessment 
scores with Immuno Reactive Score (IRS) on the MAPK 
1 expression under each treatment condition (mean 
± SEM of six replications). Statistically significant 
difference from controls (* p <0.05; ** p <0.01). 

The highest MAPK1 expression in AFB1 (P1) 
treatment, with a mean rank of 18.41 ± 1.4108 showed a 
significant difference (p <0.05) with a control treatment 
(P0) with a mean rank of 8.75 ± 3.5137. It was also found 
that the treatment was significantly different (p <0.05). 

Based on the results of testing using Kruskal Wallis 
can provide information that the administration of 
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AFB1 can increase the expression of AKT 1 and MAPK 
1 on mouse hepatocytes induced by AFB1 in super 
expressions Vivo administration so that it can be used as 
individual biomarkers exposed to AFB1. 

The immunohistochemistry technique is a method 
that aims to identify specific cells based on antigenic 
components or cellular products with complex antigen-
antibody reactions. Immunohistochemistry is used as 
a basis for diagnosis and identification of cell types 
based on cytomorphology. This examination is often 
done in cases of tumors or malignancies7,8. Also, 
immunohistochemistry is often used for research to 
determine the distribution and location of biomarkers or 
expressed proteins in various body tissues9. 

Immunohistochemistry is a combination 
of histological or cytological examination with 
immunology. The method of coloring substances or 
active ingredients in tissues uses the basic principle of 
immunology, namely by binding the active ingredients 
or antigens on the specific active side by the active 
ingredients or antibodies. The results of this reaction 
can be identified in the specimen if the antibodies are 
bound by a marker that can be in the form of fluorescein, 
enzymes, particulate matter, or isotopes that can be 
visualized, to indicate the presence of active ingredients 
in the tissue. Active ingredients can be in the form of 
proteins, carbohydrates, nucleic acids, fats, other natural 
ingredients and synthetic materials10,11. 

The immunohistochemical examination has a 
high ability to separate, select, and be specific. This 
examination is to detect the presence of antigens, this is 
due to the presence of specific bonds between antigens 
and antibodies 12,13,14. 

The results of this study obtained a reaction to AKT1 
and MAPK-1 based on immunohistochemistry. Also, 
based on the results of Scoring with Immuno Reactive 
Score / IRS showed the expression of MAPK 1 in each 
treatment. 

This shows that if AFB1 enters the body it is 
predicted to potentially influence the activation of the 
AKT1 and MAPK1 oncogenic protein activation, so 
that it triggers the regulation of the underlying process 
(down-regulation) so that it can trigger cancer cells in the 
hepatocellular carcinoma (HCC). Capsaicinoids include 
nordihydrocapsaicin, capsaicin, dihydrocapsaicin, nor 
capsaicin, homodihydrocapsaicin, homocapsaicin, 
nonivamide15. One of the most important compounds in 
chili is capsaicin, capsaicin is a secondary metabolite of 
the chili plant. In the pharmaceutical field in addition to 
relieving pain or pain, capsaicin is also known to have 
anticancer activity because it inhibits certain oncogenic 
proteins16. AFB1 has binding energy that is more stable 
compared to other proteins so it allows the formation 
of the AFB1-AKT1 molecule complex. It is predicted 
that AKT1 is one of the oncoproteins so that there is an 
AFB1 barrier indirectly interfering with activation of the 
AKT1 and MAPK1 proteins. 

Based on the results of in silico research, super-
expression of AKT-1 and MAPK-1 occurs in AFB1-
induced cells, this shows evidence as a molecular 
pathway mechanism and can be used as a marker as 
making antitoxin (anti-AFB1) against AFB-1 as an 
effort in searching biosensors in the context of halal and 
thoyib food products. 
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Figure 1. Schematic diagram of the cellular mechanism AFB1 in the RAS / RAF / MAPK pathway and the 
PI3K-AKT pathway that occurs super expression17 (modification).

Figure 2. Immunohistochemical staining, 1000x magnification; microscope Nikon H600L; DS Fi2 300  
megapixel camera. 

Figure 3. Immunohistochemical staining, 1000x magnification; Nikon H600L microscope; DS Fi2 300 
megapixel camera. 
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Table 1. AKT-1 and MAPK-1 Rank Table

 
Figure 4. Average data diagram (mean) ± standard error AKT 1 (A) and average data (mean) 

  ± standard error MAPK 1 (B) with group differences for significance statistics. 

Conclusion

In conclusion, our data show that AFB1 can 
synergistically react through the anti-apoptotic 
AKT signaling pathway and MAPK 1 to potentiate 
antiproliferative actions that can promote apoptosis, so 
that it is suspected to have potential as a marker in the 
manufacture of antitoxin candidates in the search for 
biosensors in the framework of biosensor food products 
Halal and Thoyib, a finding that demands further clinical 
testing. 

Suggestion: Conducting further tests and 
standardization of formulations in the manufacture of 
antitoxin as a biosensor against AFB1. 
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Abstract
Background: Extracorporeal Shock wave lithotripsy (ESWL) is widely used in treating patients with ureteral 
stones because it is effective, safe, and noninvasive. Based on factors such as size and the location of stones, 
there is a significant variation in the overall stone-free rate (SFR). 

Aim of the study: To evaluate the effect of ureteral wall thickness (UWT), stone attenuation, the time from 
first attack of pain till first session of ESWL and stone/ rib density on the outcome of SWL in the treatment 
of upper ureteral stones (UUS).

Patient and methods: A prospective study when 127 patients with radio-opaque UUS ranging from 7 to 20 
mm and treated by ESWL were included in this study. The effect of (stone/ 12th rib) density by KUB, ureteral 
wall thickness by NCCT and the time from first attack of pain till first ESWL session was studied. 

Results: The overall successful fragmentation was 75.5%, with the overall success rates in the low density 
(LD) and high density (HD) groups were 83.8% and 52.94%, respectively. The average number of SWL 
sessions needed in the two groups for success was 1.9 compared with 2.7 sessions (p<0.05). For stones < 
10 mm; those with ureteral wall thickness <3.25 mm have success rate about 90.3% VS 69.7% with ureteric 
wall thickness > 3.25 mm which is highly significant. Early ESWL within the first 24 hours of acute attack 
of first pain has successful fragmentation of 85.45%. With significant effect on number of ESWL sessions. 
The stone free rate reaches 91.1% for stones <10 mm.

Conclusions: The stone free rate is inversely affected by stone /12th rib density ; ureteral wall thickness and 
the time from first attack of pain till first session of ESWL, were important predictors of successful ESWL.

Keywords: ESWL Extracorporeal Shockwave Lithotripsy, SSD skin to stone distance, MAV mean attenuation 
value, NCCT non contrast CT scan, ureteral wall thickness UWT, stone /12th rib density (LD low density 
and HD high density).

Introduction

Urolithiasis is a common disease with an increasing 
prevalence. In the general population, its lifetime risks 
for men and women are 13% and 7% respectively. After 
being formed in the renal collecting system, ureteric 
stones move downward into the urerer. The physiologic 
narrowings (pelviureteric junction, crossing over the 
iliac vessels, and the ureteric meatus) of the ureter are 
areas where stones tend to lodge. (1)

The degree of obstruction caused by urinary lithiasis 
depends on the size of the calculus, urothelial edema, 
location and the level of impaction where an urgent 
instrumental method of treatment is sometimes needed. 
There is still a debate on the best treatment method 
for ureteral calculi. Some of the varying treatment 
options include pas sage of ureteral stent, extracorporeal 
shockwave litho tripsy (ESWL), expectant management, 
open ureterolithotomy and ureteroscopy with basket 
extraction or intracorporeal lithotripsy (2, 3).

DOI Number: 10.37506/ijfmt.v14i4.12097
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For ureteric stones that are uncomplicated and 
moderately sized, ESWL can be used as the first choice of 
treatment. ESWL is a safe, simple and robust procedure 
and for cases where stones are resistant to medical 
treatment without total indication of ureteral drainage, it 
is usually recommended (4-6). In addition, ESWL cannot 
be used to fragment all urinary stones easily because 
its success rate depends on factors such as stone size, 
location and composition (7). Using radiological tools 
such as kidney-ureter-bladder (KUB) x-ray and non-
contrast computed tomography (NCCT), diverse studies 
have examined how to predict successful treatment by 
ESWL. Some studies have recently tried to correlate 
NCCT findings with the treatment success of ESWL. 

Patients and Methods

Study design and setting:

This is a prospective study that included 127 patients 
with radio-opaque upper ureteral stones who referred to 
lithotripsy unit in Al-Shaheedd Ghazi al Hariri surgical 
specialties teaching hospital in Baghdad from August 
2015 – October 2016, 78 males (average 40 years) and 49 
females (average 48years), treated with extracorporeal 
shock wave lithotripsy (ESWL). All patients included in 
the study underwent: Ultrasonographic study, kidney-
ureter-bladder (KUB) x-ray, computed tomogram 
(CT) without contrast, coagulation profile, urinalysis 
and culture, serum creatinine and fasting blood sugar. 
The night before ESWL, patients were directed to take 
laxative to help lower the gases in the intestine and 
promote the localization of stones. Also all patients 
were given analgesia before lithotripsy and those with 
positive urine culture treated with antibiotic according 
to the culture and sensitivity.

Inclusion criteria: 

1. Single upper ureteric stone within size (≥7--≤20 
mm)

2. First attack of pain.

Exclusion criteria:

1. Previous surgical intervention

2. Any contraindication for ESWL.

3. Stones that pushed back to the kidney when DJ 
insertion needed.

4. Bilateral or multiple ureteral stones.

5. Structural urinary tract abnormality 

The new parameters that was studied in this study 
including the following:

A- Stone density relative to that of the 12th rib: 
Based on visual criteria, a density less than or equal to 
that of the 12th rib was assigned to the lower-density 
(LD) group while a density greater than that of the 12th 
rib was assigned to the higher-density (HD) group (8).

B- Ureteral wall thicknessUWT; was measured by 
NCCT in addition to other parameters like size, skin-
to-stone distance (SSD), and the mean attenuation value 
(10).

C- Time from first attack of pain till first ESWL 
session: to evaluate the role of early intervention on stone 
free rate and treatment outcome; with early intervention 
means less than or equals to 24 hours.
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Fig 1: Classifi cation of stone density: lower (A), equal (B), and higher density (C).

 
Fig 2: NCCT showing evident increase in ureteral wall thickness (UWT) around the large proximal ureteral 

stone.

ESWL technique:

After explaining the different treatment modalities 
and complications, informed consent was taken from the 
patient.The procedure was done on an outpatient basis. 
Using Siemens Lithoskop lithotripter .The number of 
shock waves ranges from 2500-3000 shocks in 15.5-
16.7 k.v. according to patient tolerance and stone 
disintegration, with a frequency 2 Hz = 120 pulse/min. 
(9)

The patients were requested to return for follow up 
with plain fi lm as well as an ultrasound examination 
after two weeks. This is to enable the detection of stone 
clearance and fragmentation along with the effect of 
treatment and upper urinary tract obstruction. A second 
session is scheduled after 2 weeks if signifi cant (>4mm) 

fragments were still seen. 

Statistical Analysis

Multiple t-test and Fisher’s exact tests with two 
tailed p-value were used to evaluate stone characteristics, 
NCCT signs and KUB in order to predict the success 
rate of ESWL. A p-value less than 0.05 was considered 
to indicate statistical signifi cance. The program used is 
SPSS version 24. 

Results

The overall mean patient age out of the 127 patients 
evaluated was 42.3 years (24 - 63 years). The overall 
mean attenuation value (MAV) was 849.72 HU (460-
1346) while the ureteral wall thickness (UWT) was 3.25 
mm (0.9– 6.6 mm). No signifi cant difference were found 
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regarding SSD while highly significant for the rest of variables (table 1).

Table 1: Baseline parameters using univariate analysis.

Characteristics Successful fragmentation Unsuccessful fragmentation p-value

Time from 1stpain till 1st ESWL (days) 
(mean± SD). 3.5± 1.7 4.8±2.1 <0.001

SSD (mean ± SD) cm 11.1±1.8 11.6±1.4 0.160

Mean Attenuation value (HU) (mean, ± SD) 715 ± 132 989 ± 144 <0.001

Stone size, mm(mean± SD ) 10.2 ± 2.67 12.5 ± 3.65 <0.001

Stone /12 rib density
LD (N, %) / HD (N, %)

78(81.2%)/18(18.8%) 15(48%)/16(52%) <0.001

Ureteral wall thickness mm. 2.98 ± 0.75 4.21 ± 0.90 <0.001

A total of 96 (75.5%) patients became completely SF after 3 months of follow up with regards to ESWL success 
rates. The mean stone size and mean attenuation value were 10.2± 2.67 mm and 715±132 HU respectively. Of these 
patients with successful fragmentation, the Low stone/12th rib density was found to have higher stone free rate than 
High stone /12th rib density stones, (78) patients (81.2%) LD versus (18) patients (18.8%) HD group respectively 
with (p=<0.001). Significant differences in the SFR and the number of ESWL sessions in patients with stone size 
less than or equal to 10 mm were found between both groups in the analysis of the subgroups divided by stone size 
(Table 2). In the two groups, the mean of ESWL sessions required for success were 1.5±0.7 in the L.D compared 
with 2± 1in the HD group. 

Table 2: Comparison of treatment outcomes between low density and high density groups in accordance 
with stone size.

Stone Size LD (n=93) HD (n=34) P value

Total treatment success 78 (83.87% ) 18 (52.94% ) <0.001

≤ 10 mm (n=105) 81 24

Ø treatment success 70 (86.4%) 16 (58.3%) 0.0368

Ø no. of ESWL session 1.50±0.7 2±1 0.0339

>10 mm (n=22) 12 10

Ø Treatment success 8 (58.3%) 2 (20%) 0.04271

Ø no. of ESWL sessions 2.50 ±0.75 3.50±0.5 0.1185
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Evaluation of the Ureteral wall thickness (UWT) and time from the first attack of pain was found to be 
significantly different in patients with successful fragmentation from that in the failed group; with UWT (2.89±0.75 
vs. 4.2±0.9 mm) and time till first ESWL session (3.5±1.75 days vs. 4.8±2.1) respectively, with significant difference 
in the number of ESWL sessions needed especially in stones ≤ 10 mm as in tables (3 and 4). 

Table 3: Distribution of stones according to their size and the time from first attack of pain until the first 
session of ESWL.

≤ 24 hrs from onset of 1st attack 
of pain

>24 hrs after onset of 1st 
attack of pain P - value

≤10 mm (n=105) 45 60

Successful (total 86) 41 (91%) 45 (75%) 0.0415

NO. of ESWL sessions 1.75±0.5 2±0.5 0.0230

> 10 mm (n=22) 10 12

Successful (total 10) 6 (60%) 4 (33.3%) 0.3913

NO. of ESWL sessions 2±0.5 2±0.75 1.0000

The effect of time and ureteral wall thickness (UWT) on stone fragmentation declines as the stone size increases 
so that there is less significant effect on the stone free rates and the number of sessions of ESWL required when the 
stone size is more than 10 mm. table (4). 

Table 4: Distribution of stone fragmentation outcome according to stone size and ureteral wall thickness. 

Stone size UWT≤ 3.25 mm UWT> 3.25 P value

≤10 mm (n=105) 62 43

Treatment success (n=86) 56(90.3%) 30(69.7%) 0.0098

 ESWL Sessions 1.5± 0.75 2±0.25 0.0007

> 10 mm (n=22) 12 10

Treatment success(n=10) 5(41.6%) 5(50%) 1.000

ESWL Sessions 2.5±0.5 2.75±0.75 0.5524
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Discussion

Stone fragility has been found to be correlated 
with effective shockwave energy transmission and 
stone composition. Also, brushite stones, cysteine, and 
calcium oxalate monohydrate are well known to be hard 
and resistant to ESWL. In radiological modalities, stone 
composition and attenuation value are related. Many 
studies have tried to establish that stone fragility can be 
predicted by the attenuation value of calculi. HU density 
by NCCT and radio density by KUB are the ways 
attenuation value can be measured (8).

Lim KH et al, (8) found a correlation between stone 
density on plain x-ray and HU density on CT. As a 
result, stone density on plain x-ray may be regarded as 
one of the factors acting alone that can be used to predict 
the success of ESWL.

Based on radiographic patterns, Dretler SP, (9) 
proposed the ability of a plain KUB to show stone 
fragility. 

In this study, when SFR values of stone/12rib 
density stratified according to stone size, which is the 
most important independent factor, and a confounding 
parameter we found that ESWL failure can be predicted 
independently by using a stone density that is relative to 
that of bone (12th rib) on KUB. 

Sarica K et al, in another study (10) found that at 
the impacted stone site, ureteric wall (UWT) diameter 
is highly predictive. They therefore strongly recommend 
that in all such cases, before selecting between SWL and 
URS as treatment options, the calculation of the UWT 
diameter should be taken into consideration seriously. 

In this study it is found that ureteric wall thickness 
UWT at the site of impacted stone is an important 
independant predictor for success of ESWL, and a value 
of less than 3.25 mm has significant success rate about 
90.3% in stones less than 10mm.

In ER setting, the use of ESWL as a prompt 
therapeutic tool has not yet been given the deserved 
attention, although, in the treatment of ureteral stones, 
it is globally considered as one of the treatment options.

Ghalayini IF (11) in his study found that Emergency 
ESWL for obstructing ureteral stones has a satisfactory 

success rate and very low morbidity.

The study by Tombal B et al, in 2005 (12) 
demonstrated that the proportion of patients who were 
stone-free (SF) after 48 hours and the proportion of 
patients discharged from the hospital after 72 hours were 
increased by 40% and 25% respectively in emergency 
ESWL when the stone was proximally located and less 
than 5 mm. They suggested that in these cases, it should 
be strongly recommended. Their study showed that 
emergency ESWL can be used to improve the removal 
of ureteral stones and reduce the duration of hospital 
stay if it can be proven that the location of the stone is 
proximal to the iliac vessels.

In the present study we found that doing ESWL 
within 24 hours from the first attack of pain felt by the 
patient and confirmed diagnosis of ureteral stone, this 
will limit the degree of inflammation and impaction 
and has great role in increasing stone free rates and the 
number of ESWL sessions especially for stones less than 
10 mm.

In stone size more than 10 mm it is found than there 
is still effect of the time on the stone free rate and number 
of ESWL sessions but has no statistical significance . 

Conclusions

# The risk of ESWL failure is higher for a stone with 
a density greater than that of the 12th rib compared to 
that with a lower density.

# Radiological findings on the preoperative KUB 
may be helpful for predicting ESWL outcomes.

# Ureteral wall thickness as a secondary characteristic 
of Non-contrast CT scan is an important predictor of 
ESWL outcome for ureteric stones less than 1cm.

# Ureteral wall thickness is correlated to the degree 
of inflammation and impaction of ureteral stone.

# Early intervention using ESWL within <24 hours 
from first attack of pain is important predictor for ESWL 
Success 

Recommendation:

Regular and precise calculation of these studied 
parameters will help us to reduce the cost of treatment 
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but most importantly limit the adverse effects of 
treatment intervals that are longer than usual, repeated 
SWL sessions and additional procedures on the QOL of 
the treated patients. 
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Abstract
Fifty percent of blindness worldwide is attributed to cataract, and cataract surgery is the most common 
surgery performed by ophthalmologist. Cataract surgery has its effects on the structures of the anterior 
segment, and hence the aqueous humor outflow, these may include more space in anterior chamber, wider 
angles, as the thick aging lens would be replaced by the thinner intraocular lens. So this study to investigate 
the changes in anterior segment parameters and its correlation to IOP changes after phacoemulsification. 
A prospective Cohert study that was done at Ibn Al-Haitham Teaching Eye Hospital for patients planned 
to have phacoemulsification, for 55 patients during 8 months, from the 1st of July/2018 until the 28th of 
February/2019. The data included full preoperative and postoperative assessment, key parameters were: 
axial length measurement, intraocular lens, anterior chamber depth, anterior chamber volume, anterior 
chamber angle for the four quadrants and their mean value was calculated. It was done before the operations 
and after two months from the operation. Findings were the mean age of the study group was 56.9years, 
with 30 (54.5%) males and 29 (52.7%) right eyes,. The mean axial length was 23.12±1.11 mm. There were 
statistically significant differences in preoperative compared to postoperative values of IOP (decreased by 
4.55 mmHg), anterior chamber depth (increased by 0.74 mm), volume (increased by 32.75 µl), and mean 
angle (increased by11.78 degree) maximum inferiorly (12.31 degree) and minimum superiorly. There were 
no statistically significant correlation between IOP changes with anterior chamber depth, volume, or angles, 
but there was a statistically significant correlation with preoperative IOP .Conclusions cataract surgery 
significantly decreases the IOP, and increase anterior chamber depth, volume, and angle. The decrease in IOP 
does not correlate with anterior chamber depth, volume, and angle. The decrease in IOP was significantly 
higher in patients with higher preoperative values of IOP.

Keywords : cataract; phacoemulsification: anterior segment parameters pre and post -surgery ; IOP 

Introduction

A cataract is a degradation of the optical quality of 
the crystalline lens that affects vision. Mostly related to 
aging. They can occur in one or both eyes .the changes 
that affect the quality of lens optics with subsequent 
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change of vision known as cataract(1) ;still the world 
wide main cause of blindness and also in Iraq(2).cataract 
may affect vision from mild decline in early stages to 
clinically blind (VA 3/60), and is may be unilateral or 
bilateral (2)

The cataract surgery rate is known as correlation 
between number of surgically treated cataract to millions 
of country pupation, that previous study state that Iraq 
occupied the 30rd position to 50 countries involved(3,4) 

DOI Number: 10.37506/ijfmt.v14i4.12115
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Histologically, the crystalline lens consisted of 
following structures a cellular capsule ,epithelium 
,cortex and nucleus and provide one third of refractive 
index power of the eye, in the un-accommodated state, 
the average adult lens parameters are about 4–5mm 
thickness, with a 10mm anterior radius of curvature, a 
6mm posterior radius of curvature, a refractive index of 
1.386 (1.406 centrally), with the dioptric power of 18D 
(5) .The other important parameters of anterior chamber 
is the follow of aqueous humor that occur through 
Trabecular Outflow and uveoscleral pathway (6). It is 
known that trabecular meshwork is pressure sensitive site 
of aqueous outflow and act as one way valve i,e without 
energy demand aqueous get out of the anterior chamber 
,but there is no return . in the Schlemm’s canal the path 
of aqueous not well clear and presence of intracellular 
and intercellular pores might cause bulk flow , the direct 
connection of inter trabecular spaces (giant vacuole) 
suggested active transport(7). Mathematically The 
facility of outflow (C in the Goldmann equation; ) is 
the inverse of outflow resistance and varies widely in 
normal eyes, with mean value ranging from 0.22 to 
0.30 μL/min/mm Hg. it’s supposed that Outflow facility 
decline with age and is affected by several factors like 
surgery, trauma, medications, and endocrine factors. 
Also the glaucomatous or ocular hypertension Patients 
IOP typically have decreased outflow facility (8)

the remaining outflow by non-trabecular pathway 
is by uveoscleral outflow , start from anterior chamber 
into the ciliary muscle and then into the supraciliary 
and suprachoroidal spaces then exits the eye through 
the intact sclera along the nerves and the vessels 
that penetrate it, some evidence that outflow via the 
uveoscleral pathway is has important roles in human 
eyes, about to 45% of total aqueous outflow ,also there is 
significant effect of aging process on this pathway, that 
cause decline of its and also in glaucomas patients. This 
pathway known to be pressure insensitive (independent) 
path and increased by some pharmacological agents 
like prostaglandin analogues ,while miotics cause 
reduction in it . The exact calculation cannot be done in 
non -invasive method and calculated by the Goldmann 
equation (9) as it is known that cataract surgical 
interversion is most common surgery in the world that 
aiming to achieve best correct vision, and become direct 
from large incision (10 mm) to very small wound less 
than (3mm) with better and faster visual outcome by 

using phacoemulsification(10).The effect of cataract 
surgery on IOP had been studied in several studies With 
different period of fellow up ranged from 6 month until 
3 years , and conclude that the phacoemulsification had 
generally IOP lowering effect that fall in a range 1.5 
to 9 mmHg. The explained effect is by the mechanical 
influence of the lens removal, also increment uveoscleral 
outflow and increased trabecular outflow (11, 12). So this 
reduction in IOP may be useful in patient with glaucoma 
or ocular hypertension(13).The suggested mechanism for 
surgery effect on IOP not well understood that might 
be change of anatomical structures of AC especially in 
angle closure glaucoma ,also the effect that obtained 
by lens removal would lead to high movement of 
the posterior capsule to posterior that displacing the 
zonula over the ciliary body, and subsequent facilitates 
more aqueous outflow as a result of Schlemm’s canal 
expansion(13,14), the role of inflammatory mediators 
IL-1 that released by phacoemulsification and IOP 
sudden rising during surgery will cause more aqueous 
outflow(15,16). There are published studies for evaluating 
the relationship between ocular biometric parameters 
and post-op IOP reduction in normal eye patients (17), 
anterior chamber volume ( the area that extend from the 
anterior iris plane to the endothelium) (18), axial length , 
angle opening distance, anterior chamber area, central 
corneal thickness, lens thickness, iris thickness, and 
pupil diameter (19, 20). By any means, exact explanation 
of those changes still not understood well, but there is 
an increasing fact that the greatest factor among them 
is the level of the preoperative IOP. Also the axial 
length, “the distance from the anterior corneal surface 
to the retinal-pigmented epithelium” would contribute 
a significant role in predicting IOP changes following 
cataract surgery (21). In the end the previous researches 
showed that there is a potential association between the 
observed reduction in IOP and axial length of the eye (22)

Aim of the study: To investigate the changes in 
anterior segment parameters and there correlation to IOP 
changes after phacoemulsification.

2. Subjects and methods:

Cohert prospective study that was done at Ibn 
Al-Haitham Teaching Eye Hospital in Baghdad for 
patients planned to have phacoemulsification, the data 
was collected from 55 patients by the researchers, from 
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the 1st of July/2018 until the 28th of February/2019. 
The data included both preoperative and postoperative 
assessment: VA, slit-lamp examination, routine fundus 
examination, Gonioscopy( grade2 angles and below 
were excluded), and IOP measured by Goldmann 
applanation tonometer. The fundus was examined by 
using condensing lens, some cases the posterior segment 
was assessed by B-scan ultrasonography.

1. Axial length measurement and the intraocular 
lens (IOL) power calculation was done using IOL 
MASTER (Zeiss, Jena, Germany)

2.Anterior segment imaged by a Pentacam (PTC, 
Oculus Inc., Wetzlar, Germany) for anterior chamber 
depth (ACD) from the corneal epithelium to the anterior 
lens capsule (23) (or anterior IOL surface postoperatively), 
anterior chamber volume (ACV), anterior chamber angle 
(ACA) for the four quadrants (Inferior, Superior, Nasal, 
and Temporal) and their mean values were calculated. 
It was done before the operations and after two months 
from the operation, in standard setting (dimly illuminated 

room) by experienced technician. Selection was Adult 
patients older than 18 years, Patients’ acceptance, no 
other ocular pathologies or surgery also surgical and 
post-surgical complications persons excluded. 

The collected data was handled and analyzed by 
IBM© SPSS© Statistics Version 23. Independent 
samples T-test was used for numerical and normally 
distributed data. Pearson Correlation was used to 
identify the possible linear correlation between the study 
variables. All analyses were done with 95% confidence 
intervals (CI). P-values less than 0.05 were considered 
statistically significant throughout this study. 

Findings

In the current study, the mean age was (56.9±9.9) 
years; the commonest age group was (60 – 70) years 
(50.9%) , very close gender distribution , this applied 
also to laterality as there were 29 (52.7%) right eyes, 
compared to 26 (47.3%) left eyes. The mean axial length 
was 23.12±1.11 mm.

Table (1): baseline characteristics of patients included in this study

Variables Number %

Age groups

30-49 12 21.8

50-59 15 27.3

60-70 28 50.9

Age (mean ±SD) 56.96±9.99

Gender
Male 30 54.5

Female 25 45.5

Laterality
Right eye 29 52.7

Left eye 26 47.3

Axial length (mean±SD) 23.12±1.11

There were statistically significant differences in IOP (decreased by 4.55 mmHg), ACD (increased by 0.74 mm), 
ACV (increased by 32.75 µl), and mean AC angle (11.78 degree) maximum inferiorly (12.31 degree) and minimum 
superiorly (8.29 degree).
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Table (2): comparison between preoperative and postoperative IOP and 

Variables Preoperative Postoperative Difference P-value

IOP 18.65± 2.84 14.11±2.61 4.55 <0.001

ACD 2.62±0.43 3.36±0.71 0.74 <0.001

ACV 139.84±37.20 172.58±35.97 32.75 <0.001

Anterior chamber angle width table (3)

Superior 32.09±7.06 40.38±6.54 8.29 <0.001

Inferior 31.71±6.60 44.02±5.84 12.31 <0.001

Temporal 34.95±7.58 44.72±6.29 9.77 <0.001

Nasal 34.04±6.19 45.93±4.87 11.89 <0.001

Mean angles 32.80±4.92 44.58±4.32 11.78 <0.001

Paired samples T-test

There were no statistically significant correlation between IOP changes with ACD, volume, or angles, but there 
was a statistically significant correlation with preoperative IOP (correlation coefficient 0.513), as showed in Table 
(4) and Figure (1). 

Table (4): correlation of IOP changes with axial length and changes of other parameters 

Changes Correlation coefficient P-value

AL -0.174 0.204

ACD -0.019 0.888

ACV -0.133 0.332

Superior angle 0.030 0.830

Inferior angle -0.058 0.675

Temporal angle -0.012 0.933

Nasal angle -0.073 0.597

Mean of angles -0.035 0.798

Preoperative IOP 0.513 <0.001

Pearson correlation



Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4      3179

Figure (1): Scatterplot of IOP changes versus changes in ACD, ACV, SA, IA, TA, NA, mean chamber angle, 
and preoperative IOP.

Discussion

This study showed a significant decrease in IOP 
post cataract surgery in non-glaucomatous eye with 
significant increase in ACD, ACV and ACA. Although 
; there is no relationship between IOP and ACD, ACV, 
and ACA. 

In the current study, there was a significant decrease 
in mean IOP preoperative and postoperative, with a 
statistically significant mean difference of 4.55 mmHg. 
This was comparable to the results reported by Sengupta 
et al (24),also Yang et al (25), reported significant IOP 
reduction postoperatively. This could be explained by 
the different proposed mechanisms, which could be 
an inflammatory response that may lead to increase in 
uveoscleral outflow, blood-aqueous barrier changes, 
effects on the ciliary body, in addition to anatomical 
alterations in the anterior segment which could be the 
pivotal factor explaining aqueous humor dynamics post 
cataract surgery. 

In the current study, there was a statistically 
significant increment by 0.74 mm in ACD and by 32.75 
mm3 in ACV postoperatively. This was lower than the 
results of Huang etal (26). While our results were close to 
result of Simsek et al (27) . In the current study, the mean 
increase in ACA was maximum inferiorly and minimum 
superiorly. This was comparable to results of Dooley (28), 
also Huang et al (29) and Simsek et al (27). The crystalline 
lens continue to grow throughout life, and when doing 
so, it’s pushing the iris anteriorly, shortening the AC and 
decreasing the angle opening, with lens removal and the 
smaller size of the implanted PC IOL, there won’t be a 
structure that pushes the iris, which may be related to IOP 
decrement postoperatively, together with dysregulation 
of pre-inflammatory mediators after cataract extraction 
(30).

The study showed no statistically significant 
correlation between IOP changes with ACD, ACV, or 
ACA, but there was a statistically significant correlation 
with preoperative IOP. This was in agreement with the 
results of Huang etal (31). Also our results were similar 
to results of Sengupta etal (24). These differences might 
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be attributed to patients’ selection, that was whether they 
had open or closed angle, and considering the proposed 
relationship between the ACD and angle closure, as 
suggested by Pakravan etal(32), there will be a greater 
proportion of patients that will be considered to have 
narrow angles, with significant high risk for developing 
angle closure (ACD ≤2.1 mm). Another factor might be 
related to the way of measuring the ACD (AC OCT in 
Huang etal (31) and Sengupta etal (24), and Pentacam in 
our study. 

Conclusions

1. Phacoemulsification in Iraqi patients , get lower 
IOP, and increase ACD, ACV, and ACA.

2. The decrease in IOP does not correlate with 
ACD, ACV, and angle. . So IOP seems not related to 
anatomical changes directly but to facility of drainage 
change after the surgery or uveoscleral outflow increase.

3. The decrease in IOP was significantly higher in 
patients with higher preoperative values of IOP.

List of abbreviations

Abbreviation Explanation

ACA Anterior chamber angle

AC Anterior chamber

ACD Anterior chamber depth

ACV Anterior chamber volume

AL Axial length

CCT Central corneal thickness

IA Inferior angle

IOP  Intraocular pressure

IOL Intraocular lens

PA Posterior angle

SA Superior angle

TA Temporal angle

Recommendation

Further studies should be done measuring the 

changes of IOP in patients with open, narrow, and closed 
angle glaucoma as a therapeutic action to decrease need 
for multiple anti-glaucoma medications.
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Abstract
This study was conducted to identify the role of computers in transmitting bacterial infections to users of 
these devices. The bacteria on the surface of computers (mouse and keyboard) were isolated to identify their 
genotypes and their effects on the health of their users. The study sample included 100 samples divided as 
follows: 10 computers for each section of the Technical Institute in Baquba. Wipes grew on the following 
circles: Macconkey agar, Nutrient agar, Blood agar for its study and recognition of its shape and was dyed 
with chrom. The most common species in the studied samples were Staphylococcus spp. The prevalence of 
Gram-positive spherical bacteria on the surface of computers (mouse and keyboard) was higher than that 
of Bacillus and Gram negative bacteria. (192) isolates of computers and the percentage of contamination of 
the computer keyboard higher than the percentage of contamination of the mouse as the number of isolates 
of the phenomenon of swabs taken from the keyboard (117) and the proportion of about (60.9%) while the 
number of isolates visible from swabs taken from the mouse (75%). The percentage of bacteria found on 
the surface of the keyboard is more numerous than the bacteria on the mouse surface. The results of the 
antibiotic sensitivity test showed that all of these species were sensitive to antibiotics but to varying degrees. 

Keyword: Bacterial contamination, computer labs, computers. 

Introduction

The use of computers has spread to include all age 
groups including children. This may pose a risk to their 
health, for their weak immunity if the computer proves 
to be a catalyst for the transfer of microbes. Computers 
are becoming necessary for every kind of work and their 
use is becoming part of the lives of people of all ages. 
The study of different university environments indicates 
that students who use computers (100%) and the number 
of students who use the Internet in an organized manner 
(92.1% And (73.3%) use the email1. 

Corresponding author: 
Morooj Ali Fahad 
Middle Technical University – Technical Institute 
– Baqubah – Department of Community Health 
Technique, Tel: 07721989857
E-mail: Morooj.Ali@Mtu.edu

The capability of a pc to act as fomites has been 
formerly documented in healthcare2 And sanatorium 
Environment3. In art work place, infection of the office 
environment Which encompass the laptop( keyboard 
and mouse) with bacteria is likewise recognized4. 
Universities have developed a multi-user (pc lab) on 
college computers for general scholar access5. The 
availability of multi-user computers in many numbers 
at the university or institute and that these gadgets are 
treated through many customers on a each day foundation 
and given that the computer systems aren’t robotically 
cleared (periodic), the hazard of transmission of polluting 
microbe is widespread no matter our information For the 
abundance of microorganisms within the surroundings 
develops but the threat or gravity of the pollution this 
is formed via computer and mouse keyboards has now 
not yet been completely understood and no clear policies 
or even widely identified hints had been formulated 
for the dangers brought on via computer components 
(keyboards, Mouse), this isn’t in the hobby of campus 
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students mainly that computer keyboards and mouse may 
be the cause of many diseases spread1. Surface infection 
of public user interface systems enables spread disease, 
raising many questions. Although the studies effects 
have shown many proof in guide Of their lively role in 
this regard, common purchaser interfaces such as laptop 
keyboard and mouse (being confi ned in near contact) 
And ordinary hands) as reservoirs for the transport of 
microorganisms6,7. The purpose of this observe become 
to have a look at the microbial infection of the computer 
keyboard and the mouse, computer components that 
serve as popular interfaces for users within the Internet 
cafe8.

Materials and Methods

Collection of samples

During the study period, 100 computer labs were 
collected in the following sections (community health 
department, pathological analysis department, computer 
systems department, electricity department, survey 
department, nursing department, materials management 
department, accounting department, mechanics 
department, department). Swabs were implanted on 
the McConkey agar medium and the blood-containing 
center containing 5% of the sheep’s blood 5% blood 
agar. In plate streaking method, dishes were incubated 
aerodynamically and at 35-37 ° C for 24-48 hours.

Central collection of the sample :This medium 
consists of the use of Normal saline to collect swabs and 

bacteria before isolation and technology.

Culture and isolation

Nutrient agar:14gm was dissolved in 500 ml of 
distilled water, and the environment was sterilized at 
121 ° C for 15 minutes.6 This medium was used for 
the development and isolation of different species 
of bacteria as well as for the study of morphological 
characteristics of bacterial colonies and for the purpose 
of purifi cation of plantations. Blood agar:10.5gm was 
dissolved in 500 ml of distilled water and 5 ml sterile 
blood was added. The nutrient environment was fi rst 
fed, then sterilized and then sterilized. Sterilized blood 
was then added to the study of blood decomposition by 
the bacteria9. Macconkey agar: Prepare as in previous 
seasons and use this environment to isolate negative 
bacteria and to ferment fermented from non-fermented 
to lactose sugar9,10. Pigmentation: dyed by chromium 
dye and used to determine the type of pigment and form 
of bacteria11.

Sensitivity Test

Use fi ve types of antibiotics to check the sensitivity 
or resistance of bacteria to these antibiotics: (Amoxcillin 
,Aztreonam ,Imipenem ,Gentamycin ,Levofl oxacin).

Antibodies were then distributed to the incubated 
environment for 18-24 hours at 37 ° C and the incubation 
period was measured in millimeters (mm).

  
analysis

Statistical evaluation of the results of the current 
have a look at the use of the Statistical Package for 
Social Sciences conducted (SPSS) metadata. Test was 
used T-test, variance analysis ANOVA, Chi-square, 
percentage, standard deviation and standard error in 

the present study to fi nd a moral differences and their 
relationship to cutaneous leishmaniasis infections and 
immunological and compared the moral differences 
between the mean values depending on the testing 
Game-Howell and there were signifi cant differences (P< 
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0.05).

Results and Discussion

The results indicated that the percentage of pollution in the computers (keyboard, mouse) in the computer labs 
in the sections of the technical institute in Baquba under study was uneven.

Table (1):  Percentage of contamination of computers (keyboard, mouse) in the sections of the Technical 
Institute Baquba.

Total isolates
type of isolates

Number of 
samplesPlace of collection

%Mouse%Keyboard 

2310.667812.82115
10

community health 
techniques

2712915.3851810Nursing techniques

13867.983710Techniques for 
pathological analysis

14866.838810Electricity technologies

1910.66789.4021110Accounting Techniques

139.33375.128610Space techniques

3114.6671117.0942010Computer Systems 
Technologies

189.33379.4021110
Techniques of machinery 

and equipment
Materials 

2110.667811.1111310Techniques Management

136.66756.838810Mechanics techniques

192100.00075100.000117100Total

The percentage of contamination of the computer 
keyboard was higher than the percentage of mouse 
contamination. The number of isolated isolates from 
the swabs taken from the keyboard was (117) and the 
percentage was about (60.9%) while the number of 
isolated isolates from the swabs taken from the mouse 

(75) The percentage of micro organism on the surface 
of the keyboard is more than the number of bacteria on 
the surface of the mouse and this may be due to the area 
of   the computer keyboard larger than the mouse area, 
making it more susceptible to microbial contamination12.
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We note from the first table that the highest percentage of pollution was inside the computer labs of the computer 
systems department followed by the nursing department and the community health department.  

Table (2): Distribution of microbial isolates taken from the keyboard and mouse from computer labs
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Isolates

+--++-++-+++----+ +++Staphylococcus 
spp.

---+-+++---+-+-+-+-+Bacillus spp.

-+---+-+-------+-+-+Streptococcs 
spp.

-+-+----+--+-+------Escherichia coli

++++++++++++++++++++Fungi

The table 2: shows that most of the isolates were 
Staphylococcus spp,13 which may be due to normal 
appearance on the skin and nose and are found in 
people with skin injuries because they are opportunistic 
bacteria14. followed by bacteria Bacillus spp bacteria 
through the exposure of keyboards and mouse to 

environmental pollution from the air or dust or water 
when washing the hands after eating food or baths in 
addition to the emergence of isolates from bacteria 
Streptococcs spp, Escherichia coli while all isolates 
showed the presence of fungi on the surface Keyboard 
and mouse for computer.
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Table (3): Distribution of the effectiveness of antibiotics on isolates taken from computer (keyboard, mouse).

p-valueLevofloxacinGentamycinImipenemAztreonamAmoxicillinGenesIsolates

  
0.0088

29mm27mm27mm20mm25mm12Staphylococcus 
spp.

21mm15mm25mm20mm27mm9Bacillus spp.

20mm21mm22mm20mm27mm5Streptococcs 
spp.

15mm20mm28mm21mm15mm5Escherichia coli

23.333±2.84820.750±2.46225.500±1.32320.250±0.25023.500±2.8722.500±0.645Mean ±ED

4.9334.9242.6460.5005.8721.291SD

11.07912.29021.29019.45414.3590.446Lower

35.58728.58629.71021.04632.6414.554Upper

Table (3):indicates the effectiveness of antibiotics 
for microbal in the present study that all isolates were 
sensitive to antibiotics but there was a difference for 
each bacterial genotype.Staphylococcus spp ranged 
from 29 to 20 mm, The Bacillus spp ranged from 27 to 
15 mm, Streptococcs spp. ranged from 27-20 mm and 
coli Escherichia ranged from 28 to 15 ml . There were 
significant differences at the the probability level (P < 
0.05).

Conclutions

The study conducted on the computer surfaces 
concluded that:

1-Computer surfaces (keyboard, mouse) are the 
source of different types of bacteria, including pathogens.

2- Computer keyboard is more polluted than the 
mouse.

3-The micro-computer pollution varies from one 
section to another.

There are a number of tips that if applied, it is 
possible to reduce the risk of bacteria on the surface of 

the computer are:

1-Wash hands frequently and regularly.

2-Clean the computer regularly and repeatedly.

3-Do not eat and drink in computer laboratories.

4-In the case of personal computer not give it to 
children because this increases the likelihood of infection 
with bacterial.
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Abstract
Short tandem repeat (STR) markers are highly being used for identification of human being in addition to 
paternity and other forensic cases.The X-chromosome STR (X-STR) markers are a powerful supplementary 
system particularly in deficiency paternity analysis. Several X-linked microsatellites have been assessed but 
more studies are necessary to verify the population statistics. In our study, we report allele frequencies of 13 
X-linked microsatellites (DXS8378, DXS9898, DXS8377, HPRTB, GATA172DO5, DXS7423, DXS6809, 
DXS7132, DXS101, DXS6789, DXS9902, DXS6807, and DXS7424) in the Iraqi arab population. fifty 
Blood samples were collected from healthy unrelated males. A total number of alleles were detected for for 
all 13 X-STR loci were ( 83 ) and the related frequencies ranging from 0.0200 to 0.5000. Heterozygosity 
ranged from 0.652 to 0.858. Large values were observed, at least 0.999999994, in combined powers of 
discrimination. The results powerfully suggest that all the X-linked microsatellites defined here can possibly 
support the autosomal systems that used in parentage analysis and different forensic case work. 

Keywords: X-chromosome STR, Allele frequency, Forensic parameters, X-STR database, Haplotype. 

Introduction

Armed war and other cases of aggression in Iraq 
since the 1980s have culminated  in  the killings of  
thousands of civilians. Series of events from the Iran 
-Iraq conflect to newer massacres committed  by  the 
Islamic State of Iraq and the Levant ( ISIL). Large 
numbers of people are missing, and their bodies were 
never identified and returned to their families [1][2]. To try 
and tackle this problem, Mass Graves Depart-ment in 
the Iraqi Medico-Legal directorate that was established 
in 2010 to deal with the missing individuals and it 
has increased its capability in forensic anthropology 
and forensic genetics to retrieve and identify the large 
number of missing people. Recently, The Mass Graves 
Department has adopted the X-chromosomal STR 
(XSTR) markers as a one of the important tools that 
used in human identification purposes [3]. Because of 
its pattern of inheritance the X- chromosomal short 
tandem repeat (XSTR) has potential applications for 
forensic casework and kinship analysis as compared 

to autosomal STR (A-STR), Y-chromosomal STR 
(Y-STR), and mitochondrial DNA (mtDNA), [4]. 
Males usually have one X-chromosome transmitted 
as haplotypes from their mothers to their daughters, 
whereas females have two Xchromosomes transmitted 
from both parents to their offspring in the same manner 
as autosomes [5]. XSTR analysis can be helpful in trace 
identification with female minor component and male 
major component, and in complicated cases of kinship, 
such as cases of deficiency (father-daughter or mother-
son ), grandparent-grandchild links, half sister analysis, 
incest paternity testing, and so on [6] [7].

hile X-Plex PCR Amplification Kit is a short tandem 
repeat (STR) multiplex assay that used to amplifies 13 
X-STR loci and an amelogenin locus located on human 
chromosome X in a single PCR reaction that is DXS8378, 
DXS9898, DXS8377, HPRTB, GATA172DO5. 
DXS7423, DXS6809, DXS7132, DXS101, DXS6789, 
DXS9902, DXS6807 and DXS7424 [8] (Table 1).  
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Table 1: Allelic Ladder of GenePhile X-Plex Kit with its loci, the relating dyes used, alleles contained in the 
allelic ladder and the genotype of the Control DNA 9947A and K01 are registered in the table [8].

Autosomal markers are useful for the resolution of 
most forensic DNA analysis. Some of them, however, 
require implementing  STRs on the sex chromosomes 
(gonosomes) [9]. Gonosomal STR markers are useful 
when investigating relationships between individuals 
of different generations, mainly when key pedigree 
persons are missing. In addition, the use of gonosomal 
STRs in forensic analysis of DNA traces is increasing 
sharply [10]. The development of population studies 
would improve our understanding of the associated 
polymorphism and allellic distribution of these loci. As 
there is a connection between the level of  polymorphism 
at a given locus and the rate of mutation [11].

In this study, we started to create an X-STR 
database on the population of Iraqi arabs and 
investigate the polymorphisms and haplotypes of the 
investigator GenePhile X-Plex loci kit and evaluated 
their effectiveness to be helpful not only in criminal 
investigation such as personal identification and kinship 
testing but for other anthropological purposes as well 
[12]. 

Materials and methods 

Blood samples were collected from 50 healthy, 
unrelated and consenting males who were identified 
themselves as Iraqi Arabs. The consent form were signed 
by the donor people during the collection of the samples in 
medico-legal directorate / Baghdad. Finger lancets were 
used to collecte the samples of blood and then stored on 
FTA ® Classic Card (GE Healthcare, Pittsburgh, USA). 
For each sample a 1.2 mm punch was directly amplified 
following the manufacturer’s recommended instruction. 
PCR using the GenePhile X-Plex Amplification Kit 
System (GenePhile Bioscience Co., Ltd TAIWAN). with 
an Applied Biosystems 9700 thermocycler was carried 
out using the standard manufacturer’s recommended 
instruction: this co-amplified the amelogenin sex 
marker and 13 STR loci (DXS8378, DXS9898, 
DXS8377, HPRTB, GATA172DO5. DXS7423, 
DXS6809, DXS7132, DXS101, DXS6789, DXS9902, 
DXS6807 and DXS7424). Capillary electrophoresis was 
accomplished using a 3500 Genetic Analyzer (Applied 
Biosystems, Foster City, USA) in accordance with the 
manufacturer’s instructions; ILS-500 (Promega) was 
used as an internal size standard. Genotyping was carried 
out using GeneMapper ID-X v1.4 software (Applied 
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Biosystems). Alleles were designated depending on the 
published nomenclature; off ladders were termed if they 
fell into a virtual bin as long as the profile as a whole was 
judged to be of high quality, before designation, re-run 
at least once if alleles that were not in a bin or virtual bin. 

Statistical Analysis 

Once the frequencies achieved, important 
statistical tests are performed on the data to assess 
whether the database will be helpful when used in 
human identification. The allele frequencies were 
calculated manually for each locus. Match probability 
(PM), heterozygosities (HET), homozygosities(h), 
polymorphism information content (PIC), power of 
discrimination (PD) and power of exclusion (PE) were 
calculated with ChrX-STR.org 2.0 software web site. 

Results and Discussion

Allele frequencies for 13 X-linked microsatellites

(DXS8378, DXS9898, DXS8377, HPRTB, 
GATA172DO5. DXS7423, DXS6809, DXS7132, 
DXS101, DXS6789, DXS9902, DXS6807 and 
DXS7424 ) and amelogenin were reported in the Iraqi 
Arab population. GenePhile X-Plex PCR amplification 
kit showed that all X-linked markers were highly 
polymorphic with a high discrimination power.50 ( males 
) samples were collected. Such X-STR markers cover 

the entire X-chromosome and represent all 4-linkage 
group previously classified by Szibor

[10]. Supplementary (Table 2) shows allelic 
frequencies for 13 STR markers. The highest allele 
frequencies (0.5000) were found in the locus DXS7132, 
(allele 14). 

The minimum number was (3) alleles and the 
maximum number was (11) alleles were observed per 
locus, and a total of 83 alleles were observed for all 
13 X-STR loci. Heterozygosity varied between 0652.–
0.858. Such findings found that DXS8377 is the most 
informative marker with heterozygosity at 0.844, where 
it is the least informative as DXS7423 and DXS7132, 
with heterozygosity at 0.652. DXS8377 was the most 
polymorphic locus (with 11 alleles, PIC = 0.845), while 
DXS9902 had the lowest values (with 3 alleles, PIC 
0.583). (Figure 1). Power of exclusion (PE) varied from 
0.359 (DXS7423,DXS7132) to 0.711 (DXS8377) (Figure 
2). Power of discrimination (PD) varied from 0.652 ( 
DXS7423,DXS7132 ) to 0.858 (DXS8377) (Figure 
3). X-STR genotyping can complement the analysis 
of autosomal, mitochondrial, and Y-chromosomal 
markers in a complex kinship test. Combined Power of 
Discrimination (CDP)=0.999999994, and Probability of 
Combined Exclusion (CEP)=0.9998578. These values 
mean that the loci can be used safely to establish a 
database based on DNA for Iraqi populations. 

Table 2. Allele frequencies at thirteen X-STR loci of 50 Iraqi unrelated males.
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Figure 1. Forensic efficiency parameters: Polymorphism information content (PIC)  

Cont... Table 2. Allele frequencies at thirteen X-STR loci of 50 Iraqi unrelated males.
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Figure 2. Forensic effi ciency parameters: Power of exclusion (PE). 

Figure 3. Forensic effi ciency parameters: Power of discrimination (PD). 

More studies are expected to get a general idea of 
the X-STR variability in all Iraqi people, and there are 
plans for inclusion of kurd and turkman in the database.

More studies are expected to provide an 
understanding of the X-STR variability among all Iraqi 
populations, and the future plans to inclusion Kurd and 
Turkman in this database.
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Conclusion

The population database created permits for 
the application of the STR markers included in the 
GenePhile X-Plex 13 PCR amplification kit to be used 
in routine case work. High forensic statistical parameter 
values combined with the studied loci ‘s in dependent 
inheritance make them a very useful marker collection 
for the investigation of forensic genetics. Application 
of X-STR loci can be a useful addition to autosomal 
markers, particularly in complex cases of kinship and 
paternity, e.g. when his mother (i.e. the child’s putative 
grandmother) is the source of the reference DNA sample, 
instead of the alleged parent.  
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Abstract
The modern day electronic gadget like laptops, smart phones (which offers advanced Technologies’ with 
functionality similar as a personal computer), TV, computer games that held by hand, … etc. that completely 
influence the vision, a books or a newspaper that read is healthier than reading taken away the electronic 
devices due to the printing materials are typically great in divergence while the electronic screen contentment 
approach with drop contrast and thus needs further optical focus as well as added strain to the eye. In the 
current study , we assess the biophysical effectiveness of mobile phone on children up to 12 years, the 
current study was enrolled fifty (50) children, the information were taken as (age, gender, time of using 
mobile phone in hours, at which time the child use mobile phone day or night, visual acuity, family history, 
symptoms). Many optical devices used to obtain precise measurements from the patients which included 
(Snellen chart, autorefractometer, retinoscope, trial case, E card test, finger cube test, hand card test, catford 
drum test, Sheridan gardiner test and prism bar).

After conducting the necessary statistical methods and tests, it revealed that the most factor has more effect 
is the number of hours of using mobile phone devices and the children between (6-8) years were the most 
used mobile phone devices.  

Keywords: biophysical efficacy; smart phones; eyes of children. 

Introduction

The modern day electronic gadget like laptops, 
smart phones (which offers advanced technologies 
with functionality similar as a personal computer), 
TV, computer games that held by hand, … etc. that 
completely influence the vision, a books or a newspaper 
that read is healthier than reading taken away the 
electronic devices due to the printing materials are 
typically great in divergence while the electronic screen 
contentment approach with drop contrast and thus needs 
further optical focus as well as added strain to the eye. 
During working on the smart device, most individuals 
do not blink their eyes, in addition, they working for 
long time e.g., many hours incessantly evaporates the 
drops of tear, then, dryness in the eye such as blurring of 
vision, eyes painful, , inadequate blinking that causing 
eyes dryness as well as headaches can result due to the 

eyes focusing on the smart device screen for longer time 
interval [1].

Video games that held by hand that children played 
for long time duration without giving break to their eyes, 
continuously straining the eyes on the small screen of 
the video games for a longer duration of time can cause 
trouble, eye irritation with objects focusing at different 
distances, high or low radiation energy that produce 
from almost all electronic devices that involve internal 
part of human such as” brain “screens are below planes 
that can cause damage of eye such as cataract [2]. Using 
of mobile devices excessively can cause problems of 
eyes such as myopia condition (short-sightedness) and 
amblyopia (eye lazy) in children in younger age [3].

Rays enter the lens by passing through the pupil 
then iris then lens, rays pass through the vitreous humor, 
fovea; the area of visual acuity, that is a measure of the 
vision clarity, then retina(when the rods and cones) are 
react to ranges of light upon a great energetic level, in 
short ranges of light simply just the rods are activated. The 
inability to differentiate the visible colors at nighttime 
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is due to the rods inability to discriminate between the 
colors. A fully adapt to low light is up to 35 minutes as 
a time taking by the eyes that result in a monochromatic 
mode called “scotopic vision”. While, in brighter light, 
the active parts are cones, therefore, the adaptation to 
this trichromatic mode is called “photopic vision”, may 
take up to 10 minutes [4]. The (reading and writing) 
of video display terminals and learning that using for 
long hours has been accompanied with a reduction in 
maximum blink interval, since the symptoms of dry 
eye are progressing [5][6][7]. After persistent work with 
video display terminals sustainly, the ocular fatigue was 
reported by many people [8]. Ordinary cellular phones 
affect health of human as well as daily life that reported 
by previous studies, also cellular phone has associates 
with many problems of health like; disorders of sleep; 
headaches; leukemia; brain tumors as well as eyes 
malignant melanoma [9][10] An association between 
smart phone using and ocular health have reported by 
many recent studies, two cases of transient monocular 
vision loss as a study reported due to smart phone using 

[11]. The rate and mean of time spending due to smart 
phones using were higher in a study reporting and 
including subjects with pediatric dry eye disease (DED) 
than the non-DED group [12]. When smart phones using 
excessively, in addition, an increasing in using time of 
smart phone is related to (DED) these may affect the 
ocular surface and film of tear. Symptoms of severe 
ocular as the results of watching visual display terminal 
(VDT) by office workers who spent more than 4 hours, 
similarly, symptoms of multiple ocular are associated 
to the intensive using of smart phone [13] .One of the 
studies indicated as smart phone screen was emitted 
the blue light that had adverse effect on the human 
eyes especially in corneal epithelial cells [14]. At the 
ocular surface of mice, deterioration of the tear film and 
induced planes of inflammatory markers and production 
of reactive oxygen species (ROS) as the results of over 
exposure to the blue light [15]. 

Where the parallel rays approaching from the 
distance, respecting the refraction through the cornea 
and the lens, myopia as a refractional result anomaly, 
passing through the vitreous humor and focusing to the 
retina. Before the focus in divergence state of focusing, 
they initiate retinal dispersive circles with blurring image 
of the subject that is placed in infinity [16]. Heredity and 
environmental factors; endocrine disorders; obesity; 

malnutrition, obesity; chemical deficits (calcium, vitamin 
deficit); excess activities (working conditions) during 
near-sighted as well as intense or insufficient using of 
glasses are the main causes of myopia that elaborated by 
several issues [17] [18].

The blue light can causes the oxidative damage was 
shown to be inhibited by effective antioxidant extract 
associated-free radical elimination, hence improving 
the clinical symptoms of the eye surface in a dry eye 
mouse model[13]. Also the additional established that the 
formation of dry eye is associated with the blue eye. 

Aim of Study

to evaluate the biophysical effect of mobile phones 
on the eyes during working a longtime front of the 
mobile phones. 

Patients and Methods

The study was attended in the Ghazy Al-hariri 
hospital, Al-Yarmouk hospital and from learning clinic 
for optical techniques department. The study includes 
fifty subjects in order to assess the biophysical effect 
of mobile phones on children up to 12 years. The data 
were collected from the patients themselves and their 
files, the patients were examined by using Snellen 
chart to detect the visual acuity and by retinoscopy and 
autorefractometer to detect the type of refractive error 
and its degree measurement.

Snellen chart: Used to examine the visual acuity of 
both patient’s eyes .so   Autorefractometer : Used to 
measurement of refractive error and the curvature of the 
cornea. and   Retinoscope Used to examine the refraction 
of the eye for prescription evaluation.Trial case :Used 
to corrective for any type of the refractive error in the 
eye. E test: The E’s may be printed on cards or on the 
sides of a cube the child may be asked to communicate 
his answer by pointing his flingers in the direction of the 
limbs of the E or by holding up a wooden E to correspond 
with the test E [33].Hand test: using cards which is held 
up with the fingers open, it is a good method where we 
can examine very small children & they co- operate 
with us, if it used as a game [33].Finger cube test: using 
cubes with different sizes of finger picture.Sheridan-
Gardiner test: this uses the principle of matching 
letters, the child is given a card with seven letters printed 
on it and another card is held up at the standard distance 
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with one letter printed on it and the child is asked to 
point to the corresponding one on his card [33].Catford 
drum test: is a rotational device to vision test, since the    
individuals are accommodated facing the drum wall, the 
internal apparent surface of the drum is typically striped, 
as the drum rotates, the eyes of subject are submit to a 
movable vision field , since the subject rests stationary, 

this phenomenon is called optokinetic nystagmus, test 
duration and drum speed may be varied, after exposure 
to the rotating drum, subjects are surveyed to regulate 
their susceptibility to motion sickness[34]. Prism bar: 
used with cover-uncover test to determine the angle of 
deviation of squint.

Finding
In the current study, a total 50 patients included 25 males and 25 females, the smaller age of group in the 

samples was between (3-5) years in percentage 30%, (6-8) years in percentage 40% and more than 8 up to 12 years 
in percentage 30%.as the in table. 

Table (1): The relation between age(years) & gender.

In the table (2), it was found that 68.4% who use mobile phone for (1-3)hours daily was between age (3-5)years 
while those who use mobile phone more than 7 hours daily in that age was 0 percent, 55% who use mobile phone 
for (4-6) hours daily was between age (6-8) years and 54.5% who use mobile phone for more than 7 hours daily was 
more than 8 up to 10 years age.  
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Table (2): The relation between age(years) & time of using mobile phone.

 

 It was observed that who use mobile phone at day time their percentage was 61.9% in the age between (3-5) 
years while 19% was in the age between (6-8)years and also for the age more than 8 up to 10 years, This means that 
as the children’s age increase they become using mobile phone more time during the day and night, table (3).

Table (3): The relation between age(years) & interval of using mobile phone.

Table (4) : The relation between age(years) & V.A without glasses.
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In table (4), it was found that most of the samples between (3-5)years have visual acuity without glasses (6/6-
6/12) for R.E. 12 samples in percentage (36.4%) and for L.E. 11 samples in percentage (40.7%) , most of the (6-8)
years age have visual acuity without glasses (6/6-6/12) for R.E. 12 samples in percentage 36.4% .

This means that most of children’s have visual acuity within the range between (6/6-6/36) and only 5 cases have 
V.A less than 6/60 for the right eye and 4 cases for the left eye.

Table (5): The relation between age(years) & V. A With glasses.

Cont... Table (4) : The relation between age(years) & V.A without glasses.

It was found that most of the samples between (3-5)
years age have visual acuity with glasses (6/6-6/12) for 
R.E. 14 samples in percentage 30.4% and also for L.E., 
most of the (6-8)years age have visual acuity with glasses 

(6/6-6/12) for R.E. 18 samples in percentage 39.1% and 
also for L.E. , and more than 8 up to 12 years age have 
visual acuity with glasses (6/6-6/12) for R.E. 14 samples 
in percentage 30.4% and also for L.E. , it was observed 
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that samples with less than 6/60 are (0) while there was 
in total 5 samples for R.E. and 4 samples for L.E. in 
cases of without glasses, table (5). That is means that all 
the children with V.A less than 6/60 and some with V.A 
(6/18-6/36) their vision have corrected with eye glasses.

Conclusion

We conclude that most of children play smart mobile 
phone devices between age (6-8) years and the most of 
the children use mobile phone at the day and night time 
between age (6-8) years, as well as most of the children 
have visual acuity (6/6-6/12) for both eyes in cases of 
with glasses and without glasses. 
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Abstract 
Background and Purpose: Cancer is one of the most common factors of death in society today. Despite 
much research into cancer and its treatment, it is still one of the greatest health problems. The biggest 
obstacle to cancer treatment is that they are inherently resistant to chemotherapy or become drug resistant 
during treatment. For this reason, researchers around the world have made great efforts to identify new 
natural or synthetic compounds with anticancer properties. So the aim of this study is to find out the effect 
of 2-Thioxo imidazolidin-4-ones (2-Thiohydantion) on anticancer activity.

Materials and Methods: Imidazoles are compounds that have antibacterial, antifungal and antitumor 
properties in many studies. Through the results of this study, we discovered effectiveness of the new 
compound of 2-Thioxo imidazolidin-4-ones (2 Thiohydantion) as an anticancer agent against a cell line that 
is a cancer model system. To determine the IC50 of this compound, we treated the cancer cells by different 
concentrations (10, 20, 30, 40, 80 and 160 μg / ml) and then the cells were evaluated by MTT assay after 24 
and 48 hour intervals. 

Results: After preparing the required compound, MTT assay showed that the IC50 of 2-Thioxo imidazolidin-
4-ones (2-Thiohydantion) compound on MCF7 cells, 135 and 40 μg / ml, respectively, after 24 and 48 h, 
respectively. In addition, the toxicity of these compounds on normal cells was evaluated, which is very 
different from their toxicity for cancer cells, and this is a very important feature. 2-Thioxo imidazolidin-4-
ones (2-Thiohydantion) has the ability to stimulate cell death in cancer cells, and these results provide new 
insights into the use of these compounds in cancer treatment.

Conclusion: So 2-Thioxo imidazolidin-4-ones (2-Thiohydantion) at different concentrations significantly 
reduced the growth of cancer cells compared to the control group (50% inhibition of cell growth). Future 
studies will need to investigate the mechanism of this cytotoxicity as well as the possible anticancer 
effectiveness of this compound in vitro and in vivo.

Keywords: 2-Thioxo imidazolidin-4-ones (2-Thiohydantion), cytotoxicity, cancer cells 
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Introduction 

Cancer is the second leading cause of death 
worldwide.1-4 Cancer is a disease caused by proliferation 
and growth without cell control.5-7 Cancer cells create 

a tumor that in some cases can invade and metastasize 
to other parts of the body.8 Methods of treatment 
for this disease are often ineffective and, despite the 
available therapeutic methods, there is still a need for 
research to discover new and targeted ways to treat 
the disease.9 Most types of tumors can be treated with 
surgery, chemotherapy or radiation, but most metastatic 
cancers, such as breast cancer, cannot be treated with 
chemotherapy or other methods. The biggest obstacle 
to treating these cancers is that they are inherently 
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resistant to chemotherapy or become drug resistant 
during treatment.10 For this reason, researchers around 
the world have made great efforts to identify new natural 
or synthetic compounds with anti-cancer properties. 
Among the compounds considered for the treatment of 
malignancies are heterocyclic organic compounds due to 
their presence in the reaction groups and their cytotoxic 
properties.11

The thiohydantoin heterocycles are appear in a 
broad field of biologically active compounds consisting 
therapeutic drugs for the treatment of anti-tumor 
compounds. Thiohydantoins have also been applied 
as anti-cancer agents. However, the principal current 
interest comes from the application of thiohydantoins 
for the treatment of cancers. Structural characterization 
of thiohydantoin is important to comprehend their effect 
mechanisms because of their considerable biological 
effects.12

Studies have shown that heterocyclic, in addition to 
its antioxidant and anti-inflammatory effects, also has 
anti-cancer effects and cancer-preventing properties.13 It 
is used in the treatment of various diseases , including 
diabetes, rheumatoid arthritis, Alzheimer’s and cancer. 
Imidazoles are among the heterocyclic compounds.14-17 
The most important therapeutic feature of imidazoles is 
in relation to the drugs used to synthesize chemotherapy 
drugs.18 Imidazoles are an important class of heterocycles 
that contain nitrogen and are currently under great 
attention due to their wide range of pharmacological 
effects.19 Given the importance of imidazoles and 
their derivatives and their use in the medical and 
pharmaceutical industry, there are always many efforts 
to centrally design new imidazole derivatives or provide 
improved methods for the synthesis of these important 
heterocyclic compounds with minimal disadvantages.20

Imidazole, a five-membered heterocyclic ring 
containing two nitrogen and three carbon atoms at 
positions 1 and 2, is found in many natural compounds 
and biologically active compounds.21

Imidazole is found in the structure of many important 
biological constituents of the body such as histidine, 
histamine, as well as a number of pharmacologically 
active compounds.22

Figure 1. Structure of a number of imidazole 
drugs.23 

In current study, we investigated the effect of 
2-Thioxo imidazolidin-4-ones (2-Thiohydantion) on 
MCF cancer cells activity. 

Materials and Methods

The combination of 2-Thioxo imidazolidin-4-ones 
(2-Thiohydantion) was synthesized from the reaction of 
orthophenylene diamine with 4-methoxybenzaldehyde 
in the presence of ferric hydrogen sulfate (FHS) catalyst 
at room temperature. This reaction was performed in 
a mixture of water and ethanol solvents. The reaction 
scheme is as follows:

Figure 2. Reaction scheme of study 
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To investigate the cytotoxicity of the above 
compound, 8000 MCF 7 cells were cultured in each 
96-well flask in DMEM cell culture medium have 10% 
serum of bovine then incubated in 37 ° C and CO2 
(10%) for 48 hours. To determine the concentration of 
2-Thioxo imidazolidin-4-ones (2-Thiohydantion) that 
causes half of the cells to die (IC50) MCF7 cells with 
different concentrations of 2-Thioxo imidazolidin-4-
ones (2-Thiohydantion) (10 , 20, 30, 40, 80 and 160 μg/ 
ml) and were treated with the same amount of DMSO 
used to dissolve the desired compound. Cell viability 
was evaluated by MTT assay at 24 and 48 h intervals.

For the MTT assay, the tetrazolium solution 
was prepared in a concentration of 5 mg/ml and after 
filtration in each well, a 20-ml volume of 96-well flask 
was added and kept for 4 hours in the dark at 37 °C. 
After the passage of time, during which the metabolism 
of tetrazolium was formed in the living cells of formazan 
purple crystals, the contents of each house were replaced 
with 150 μl of DMSO and colored violet solutions of 
varying color intensities were created. The amount of 
light absorbed by each cell, which is a measure of cell 
viability, was recorded by an ELISA reader at 545 nm. 

Results and Discussion

In this study, we investigated the potential of the 
new compound of 2-Thioxo imidazolidin-4-ones (2 

Thiohydantion) as an anticancer agent against a cell line 
that is a cancer model system. To determine the IC50 of 
this compound, cancer cells were treated with different 
concentrations (10, 20, 30, 40, 80 and 160 μg / ml) and 
then the cells were evaluated by MTT assay at 24 and 48 
hour intervals.

After synthesis of the desired compound, MTT 
assay showed that the IC50 of 2-Thioxo imidazolidin-
4-ones (2-Thiohydantion) compound on MCF7 cells, 
135 and 40 μg / ml, respectively, after 24 and 48 h, 
respectively. In addition, the toxicity of these compounds 
on normal cells was evaluated, which is very different 
from their toxicity for cancer cells, and this is a very 
important feature. The 2-Thioxo imidazolidin-4-ones 
(2-Thiohydantion) compound has the potential to induce 
cell death on cancer cells, and the results revealed new 
insights into the use of these compounds in the treatment 
of cancerous tumors. 

Morphological observations have also shown that it 
is able to exert its toxic effects in the form of cytoplasmic 
granules, especially after 48 h. According to the results, 
2-Thioxo imidazolidin-4-ones (2-Thiohydantion) can 
be considered as a substance that has the potential to 
kill cancer cells and given that it retains its effect for a 
long time, further studies could potentially be used as an 
anticancer compound (Figure 3). 

Figure 3. cells viability percent in different concentrations of 2-Thioxo imidazolidin-4-ones 
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(2-Thiohydantion) at time 24 and 48 hours. 

Figure 3 shows that viability rates for 2-Thioxo 
imidazolidin-4-ones (2-Thiohydantion) were dependent 
on concentration and time by analogy with the control 
group, the effect of this compound on the cells increased 
with increasing concentration and time, thus decreasing 
viability rate.

Repeated measurement statistical test showed that 
the effect of concentration increase on viability was 
statistically significant (p <0.05). In addition, the same 
test to examine the effect of time showed that increasing 
time also had a significant effect on decreasing survival 
rate (p <0.05). The 50 IC for 24 hours was 135 µg/ ml 
and for 48 hours was 40 µg/ ml.

Considering the IC50 of 2-Thioxo imidazolidin-
4-ones (2-Thiohydantion) for various cancer cells is 
different and also due to the high prevalence of breast 
cancer in Iran, the present study was conducted. In 
current study, we assessed the toxicity of this compound 
on the cancer cell by MTT method and determined 
the IC50 level for it. The results also showed that the 
viability rate for the compound 2-Thioxo imidazolidin-
4-ones (2-Thiohydantion) decreased significantly with 
increasing time, so that the viability rate at 24 was 
greater than 48.

Therefore, this substance has been considered 
as an effective compound for the treatment of 
cancer. Some studies confirm significant association 
between benzimidazole derivatives and reduction in 
cardiovascular disease and cancer and they are used to 
make antibacterial, antiviral, antifungal and anti-tumor 
drugs. This derivative of benzimidazole has anticancer 
properties. 

Several studies have been conducted to determine 
the therapeutic dose and also to determine their IC50 on 
a variety of cancer cells.24

In this study, we determined viability rates and IC50 
on cancer cells. The results of these study showed that the 
viability rate of the cells in the control group was highest, 
which is 100%. But after 24 and 48 hours exposure 
to 2-Thioxo imidazolidin-4-ones (2-Thiohydantion), 
at two time points, it was shown that the decrease in 
viability was dependent on both concentration and 
time and with both factors increased. The survival rate 

of the cells was significantly decreased. MTT assay 
showed that the IC50 of 2-Thioxo imidazolidin-4-ones 
(2-Thiohydantion) compound on MCF7 cells, 135 and 
40 μg / ml, respectively, after 24 and 48 h, respectively. 
However, the principal current interest comes from the 
application of thiohydantoins for the treatment of prostate 
cancers.25-26 The anti-cancer effects of all synthesized 
compounds have been evaluated in compared with two 
cell lines HepG-2 cells (human hepatocellular cancer 
cell line), and MCF-7 (breast carcinoma cell line).27-28 

Conclusion

The final results showed that cell viability depended 
on the concentration of 2-Thioxo Imidazolidin-4-Ones 
(2-Thiohydantion) and the incubation time. As the 
concentration of the solution increased, the toxicity 
increased and the cell viability decreased 48 hours 
compared to 24 hours.

So 2-Thioxo imidazolidin-4-ones (2-Thiohydantion) 
at different concentrations significantly inhibition the 
growth of cancer cells compared to the control group 
(50% reduce of cell growth). Future studies will need to 
investigate the mechanism of this cytotoxicity as well as 
the possible anticancer effects of this compound in vitro 
and in vivo. 
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Determination of Probiotic Potential and Anticancer Activity of 
Lactobacillus Isolated from Cheese and Yogurt
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Abstract
In this study, microorganism was isolated from cheese and yogurt, cultured on specific culture media, then 
recognized molecularly through 16S rDNA f quality sequencing. The supernatant of Lactobacillus strains 
contained probiotic activity such as anticancer effects against cancer cell lines such as HeLa, RD and normal 
cell line (REF )cells and antibacterial. The cytotoxicity effects were assessed by MTT stain and apoptosis in 
mitochondria. The supernatant showed had anticancer activity against the tested cell lines (P< 0.05) with no 
significant cytotoxic effects against normal cell line . 

Key words: lactobacillus, cheese, yogurt, anticancer, apoptosis 

Introduction

Probiotic microorganisms consider fermented food 
products and are known to offer functional effects on 
mucosal damages, specifically preventing the effects 
of cancer on the digestive tract 1,2. Probiotic microbes, 
which are known to lead to the generation of therapeutic 
anti-carcinogenic compounds, are primarily dependent 
on determination the relationship between probiotics 
and colorectal cancer 3,4.The present examination 
was planned to survey the fprobiotic and fanticancer 
exercises of Lactobacillusf. 

Material and Methods 

Isolation of Lactobacillus

42 isolates of Lactobacillus were gatheredf from 
dairy items which were gathered from various markets 
in Baghdad incorporate new drain of bovinesf, imported 
yogurtf (fActiviaf), localf yogurtf (fcanonf) and cheese 
f. For all isolates, about 1 gm or 1 ml was taken from 
source and was grown in 9 ml MRS broth (Himedia-
India), and subcultures were done to get pure isolates 
by streaking petri dishs. The culture was incubated 
anaerobically at 37 °C for 24- 48 hrs. Depending on the 
cultural, microscopical examinations and biochemical 
tests, 42 strains were identified as Lactobacillus spp. 5. 

preparation of Cell- Free culture supernatant 
(CFCS):

The isolates were inoculated in MRS broth for 
24 hrs. at 37oC . Bacterial cells were evacuated by 
centrifuging the culture at 8000 rpm for 15 min at 
4oC. pH of fsupernatant was adjusted at 6.5-7.0 by the 
faddition of 1N NaOHf and supernatants were filtrated 
through milliporef 0.22 μmf 6,7.

DNA extraction and Identification by PCR 

DNA was extracted from Lactobacillus strains. 
DNA mini kit Geneaid, (Korea) was used according to 
the manufacturer’s in structions 20. PCRf intensificationf 
conditions were fperformed by 8,9.

Antibiotic Tests

The antibiotic susceptibility of the strains was 
examined by disc diffusion method against some 
antibiotics such as: Amoxicillin Clavulanic acid, 
Erythromycin, Imipenem, Ceftazidime, Vancomycin, 
Clindamycin, Chloramphenicol and Cefotaxime. 
Inhibition zones were compared with Standards of 
Antimicrobial Disk Susceptibility tests 10,11.

Probiotic antimicrobial assay

The diffusion method was used to determine inhibition 
effects for bacterial extraction toward many pathogenic 
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bacteria such as Escherichia coli, Streptococcus spp, 
Staphylococcus aureus , Pseudomonas aeruginosa and 
Candida albicans isolates which were obtained from 
lab of graduate studies in Biology Department /Sciences 
Collage / Baghdad University/ Iraq. Culture media were 
used to inoculate pathogenic bacteria and fungi. Wells 
were made in the media to inoculate 50 µL of CFCS and 
incubated at 37°C for 18 hrs.. After that measurement of 
inhibition zones was performed 12. 

Cytotoxicity by MTT assay

Cytotoxic impact of the CFCS on proliferation of 
the adherent cells in 96-well microtiter plate had been 
performed by 13,14. 

Apoptotic cell detection 

The dye of Mitocapture reagent kit would be 
concentrated in the mitochondria. The assay was carried 
out according to 15. 

Statistical Analysis

One route of analysis of ANOVA was performed 
to test whether group variance was significant or not. 
Statistical analysis was performed by utilizing the 
program SPSS. Differences were considered significant 
at P< 0.05. 16

Results and Discussion

Isolation and identification

Results of current study demonstrated that 42 
isolates which were isolated from cheese and yogurt 
confined Gram-positive, bacilli. Catalase, gelatinase, 
and indole tests were negative, whereas, both Arginine 
and Skim milk coagulation tests were positive (table1). 
Molecular identification was depended on 16S rDNA 
sequencing, belong to lactobacillus spp. figure (1)

Antibiotic susceptibility

This examination revealed that this bacteria which 
was isolated from cheese and yogurt, was sensitive to 
vancomycin, erythromycin, amoxicillin clavulanic 
acid, clindamycin, and Imipenem. However, it was 
resistant to chloramphenicol and with intermediate 
susceptibility to cefotaxime, ceftazidine (table 2) . Here, 
it was affirmed that tested isolate can be considered as 

probiotics, possesses strong antibacterial and anticancer 
properties.17.

Probiotic antimicrobial activity

Antimicrobial activity of CFCS of the lactobacillus 
spp isolates was tested against some pathogenic 
microorganisms, and showed the capacity to have abroad 
range of inhibition activities against isolates E coli, 
Streptococcus spp, S aureus, P aeruginosa, and Candida 
albicans (table 3). CFCS demonstrated inhibition zones 
which were greater than 18 ,13,10 mm against E. coli, S. 
aureus and Streptococcus spp. respectively, but did not 
affect candida albicans and P. aeroginosa. Lactobacilli 
can inhibit pathogen colonization and consequently 
prevent contamination. Present investigation fexhibited 
that the chosen isolates of lactobacillus are great 
probiotic strains, which concurred with previous study 
18.

Cell viability assay

cytotoxicity was performed by utilizing MTT 
technique. Dose and time were depended on the 
cytotoxic impacts of lactobacillus spp against HeLa, RD 
and normal cell line (REF ) cells and was carried out 
in three periods (24, 48 and 72 hrs. as showed in figure 
( 2). Cancer cells viability was significantly inhibited 
according to time and dose treatment. It was shown that 
increasing of incubation time and dose of CFCS led 
to decrease the Hela and RD cancer cells viability and 
inhibition percentage were 48% and 36% respectively 
after 24hrs. of incubation. Then again, it was shown that 
in every incubation period and concentration that were 
used in this study, important inhibition effect on HeLa 
(P<0.05) was appeared, and the highest dose (70µg/
mL) in the greatest time (72hrs.) gave the best inhibition 
effect against HeLa cells. 

The antiproliferative impact of the CFCS was 
more noteworthy against HeLa than against RD cells. 
Additionally, the effect of CFCS against REF normal 
cells was determined , and it was indicated that CFCS 
had the important effect on cancer cells but no effect 
against REF normal cells. Therefore, over 90% of REF 
cells were viable . Production of pro-inflammatory 
cytokines, in addition to oxidative stress achieved by 
MTT was thought to have responsibility to cause cells 
death 19.
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Apoptosis 

The results showed that there is a significant 
effect of CFCS on cell proliferation in cancer cell 
lines (Hela and RD) and in normal cell line (REF) by 
using mitochondrial kit which was chosen to detect its 
antiapoptotic effects. The apoptotic cells appeared green 
regions and healthy cells were red regions. Both treated 
and untreated (control) cells have been delineated and 
computed under the fluorescent microscope using 
cationic fluorescence dye (mitocapture reagent). The 
percentage of apoptosis was determined as a mean of five 

fields for each test which was clearly showed apoptosis 
induction in treated groups in comparison to their 
control. The different concentrations of CFCS showed 
significant differences at P ≤ 0.05 in comparison to 
control, and the high concentration 1000µg/ml gave 84% 
and 69% of apoptosis in Hela, and RD cells respectively. 
In living cells, mitochondria continuously divide and 
combine with each other 20 and Bcl-2 family members 
are engaged with these procedures. As a conclusion, it 
was discovered that CFCS has a cytotoxic activity, and 
confirmed that the tested isolates had anticancer activity 
impacts against some cancer cell lines (table 4).

Table (1): Result of Biochemical tests of Lactobacillus spp

Biochemical Tests Result

Catalase test _

Oxidase test _

Indol test _

Gelatinase test _

Arginine test +

Skim milk coagulation +

Table 2: Antibiotic discs used in the present work

Id Antibiotic discs Disc potency(μg/
disc)

Zone diameter 
(mm) Susceptibility

1 Vancomycin 30 21 S

2 Ceftazidime 10 16 I

3 Imipenem 10 23 S

4 Clindamycin 2 23 S

5 chloramphenicol 30 7 R

6 Erythromycin 15 25 S

7 Cefotaxime 10 16 I

8 Amoxicillin Clavulanic acid 10/20 18 S

S= sensitive ; R= resistant ; I= intermediate.
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Table 3: The inhibitory effect of Lactobacillus ssp against pathogenic bacteria

Pathogenic bacteria Growth Susceptibility 

Escherichia coli ES

S. aureus S

Streptococcus spp I

P. aeruginosa R

Candida albicans R

R=Resistant ,S=Sensitive (11-14 ) , Intermediate (6-10) ,ER=Extra sensitive >14

Table(4) Apoptosis ratio of cell lines induced by significant concentrations of CFCS 

CFCS concentration(µg/ml) Hela cell RD cell REF cell

1000 84 69 11% 

500 78 61 6% 

250 56 47 3% 

125 46 32 0%

  

Figure(1) Gel electrophoresis for amplification genes encoded to 16SrRNA in Lactobacillus iso lates. Electrophoresis was performed on 1% aga rose gel 

and run with at 5 V/cm for 1 hour, stained with ethidium bromide and visualized on a UV transiluminator 
documentation system. The size of amplified gene at 231pb 
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Figure(2) Cytotoxicity effect of partial purified CFCS on Hela cells after 72 hours of incubation at 37ºC 
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Conclusion: The supernatant of Lactobacillus 
strains contained probiotic activity (antibacterial and 
anticancer) such as apoptosis in mitochondria.
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Abstract
Annona is one of the many plant extracts that have been explored owing to their  
anti-inflammatory and anticancer effects. Male locale rabbit were separated into five groups, Group I 
consider as control, The 4th other groups were treated orally with 0.75% ethylene glycol (EG) to induce 
renal damage this treatment done till 30th days. Group III to V animals were served as curative regimen 
and received flavonoids, glycosides and alkaloids extract of the plant of Annona at a dose of 100 mg/kg 
body weight from 15th day to 30th day. The extracts was administered twice daily by oral route. significant 
kidney injury in EG animals as demonstrated by a significant elevation (P= 0.05) in serum activities urea, 
creatinine, total protein and calculated globulin levels. Meanwhile there was significant drop (P=0.05) in 
albumin, and A/G ratio compared to the control and treated group , The levels of lipid peroxidation were 
significantly higher in the Serum of the groups of animals treated with EG , while the levels of SOD, 
CAT and GPx were significantly lower than animals were treatment of EG group with Annona significantly 
elevated the antioxidant mechanisms differ with that before treatment. Renal Histopathological changes 
includes deposition of oxalates in the renal tubules lumen, degeneration and necrosis of epithelium of renal 
tubules , congestion of blood cells , infiltration of inflammatory cells and atrophy in glomerular tuft leading 
to expansion of bowmans spaces. While Histopathological changes in animals group treated with Annona 
extract and ethylene glycol were limited dilatation of renal tubules with vascular changes with blood vessels 
congestion and interstitial hemorrhage , reduced renal damage revealed by less degenerative and necrotic 
lesion in tubular epithelium and no inflammatory reaction and the glomeruli appeared normal compared with 
ethylene glycol sections.

Keyword: Anonna extract , Ethylene glycol, Antioxidant , Kidney, Histopathology  

Introduction

Ethylene glycol is a colorless , odorless and sweet 
testing synthetic organic chemical substance , which is 
used in different consumer and industrial application 
(Staples et al., 2001) , further more ethylene glycol used 
anti freezer , poly ester fiber and poly ester resins , heat 
transfer agent and as solvent, manufactured of asphalt 
emulsion paints (song et al., 2017). As time progresses, 
we become more aware of what nature contains as 
beneficial to our health, and with it our desire to learn 
more about these elements, One of these ancient 
elements in its existence, which has been talked about in 
recent research is the fruit of the cream (Annona), where 
research on the components of this fruit and on its health 

benefits ( Asma et al., 2020 (. Annona is one of the 
many fruit extracts that have been explored due to their 
anti-inflammatory and anticancer properties. Extensive 
phytochemical evaluations on different parts of the 
Annona plant have shown that the presence of different 
compounds and phytoconstituents which include 
alkaloids, megastigmanes , flavonol,triglycosides, 
phenolics , cyclopeptides and essential oils(Coria-
Téllez et al., 2018). The barks, seeds , leaves and fruit 
which taken from Annona have been used for various 
ethnomedicinal purposes by traditional healers to treat 
several diseases including cancer, inflammation, diabetes, 
liver diseases, and abscesses , Also It is well known that 
fruits are rich in various antioxidants, including ascorbic 

DOI Number: 10.37506/ijfmt.v14i4.12121
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acid, carotenoids, and phenolics(Yajid et al., 2018). 
Antioxidants are substances present at low concentration 
that protect cells components from damage caused by 
unstable molecules known reactive oxygen species.  
(Gyesi eal.,2019 ; Manochai et al., 2018 ).  

Material and Methods

Annona was purchased from the local market. It was 
classified according to plant classification references 
related to medicinal plants (10). Also a vouchers 
specimens of the plant was identified and authenticated 
at the herbariums of the College of Education, University 
of Mosul.

- Preparation of extracts

Preparation of flavonoids, glycosides and alkaloids 
extracts of Annona were done according to the method 
described by(11).

- Animal grouping

Male locale rabbit’s weightings between 700-800 
gm were used , rabbits were separated into 5 groups, 
each containing 3 animals. The first group consider 
as control and treated on normal laboratory diet and 
water ad labium. The second group till to 5th animals 
were treated with 0.75% ethylene glycol (EG) in water 
to induce renal damage for 30th day (12). Group III to 
V group were served as curative regimen and received 
flavonoids, glycosides and alkaloids extract of the 
Annona at a dose of 100 mg/kg B.W. from 15th day to 
30th day. The extracts was administered twice daily by 
oral ingestion.

- Kidney function tests

The serum was collected from the blood sample 
for the determination levels of total protein & albumin 
by using (17). The estimation of globulin levels and 
Albumin/globulin ratios, urea(18) and creatinine (19).

- Estimation Lipid peroxidation and 
antioxidant enzyme in serum.

Estimation of malondialdehyde (MDA) levels via 
Thiobarbituric acid reactions technique. Thiobarbituric 
acid (TBARS) in the serum was measured by the 
technique of(20)& estimating the GSH by the method 
of (21).Antioxidant enzyme activities (CAT, SOD and 
GPx), the activities were estimated by the methods of 
(22,23) .

- 

- Histopathology

Tissue samples , were collected from the 
kidney and fixed in Neutral Buffered formalin  
10 % solution for 3-5 days then trimmed to suitable 
sizes , washed with tap water, dehydrated in ascending 
concentration of ethyl alcohol (70 ,90, 100%) , cleared 
with xylene , Embedded by paraffine wax, Sectioned by 
microtome at 5-6 μM , stained with routine hematoxylin 
& Eosin and finally examined under a light microscope 
(24). 

Finding

Table 1 showed that rabbits exposed to the EG alone 
developing significant kidney injury as demonstrated 
by a significant elevation (P= 0.05) in serum activities 
urea, creatinine, total protein and calculated globulin 
levels. Meanwhile there was significant drop (P=0.05) 
in albumin, and A/G ratio compared to the control 
and treated group. Table 2 revealed levels of lipid 
peroxidation were significantly elevated in Serum 
of EG group comparing with control animals . Also 
the result showed a significantly elevation in GSH 
level in the serum of rabbits. While the level of the 
SOD, CAT and GPx were significantly lower than the 
normal animlas , were EG animals which treated with 
Annona significantly elevated the antioxidant protection 
mechanisms compared with animals treated with EG.  
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Table1: Changes in kidney function tests ethylene glycol group and treated ethylene glycol group as 
compared to control.

Parameters Control EG group EG group with 
flavonoid 

EG group with 
glycoside 

EG group with 
alkaloids 

urea(mg/dl) 18.95±0.805 38.17±1.02* 21.61±0. 19 31.55±2.325 * 30.01±1.14*

creatinine(mg/dl) 2.283±0.08 4.133±0.16* 2.13±0.13 4.33±0.20 * 2.113±0.29 

Total Protein (g/dL) 10.72±0.03 12.46±0.11* 11.89±0.11 12.11±0.10 10.79±0.11 

Albumin (g/dL) 6.35±0.03 5.79±0.55* 7.17±0.61 7.77±0.42 6.47±0.42 

Globulin (g/dL) 3.57±0.05 4.44±0.23* 4.54±0.12* 4.44±0.12* 4.21±0.11* 

A/G Ratio 1.78±0.04 1.31 ±0.23* 1.57±0.20 1.75±0.12 1.53±0.12*

Blood samples were taken after 30 days of oral administration, number of rabbit each group = 5 Values are given 
as mean± SD

. * means P value <0.05 = significant level 

Table 2: Changes in kidney lipid peroxidation and enzymatic antioxidants of ethylene glycol group and 
treated ethylene glycol group as compared to control.

Parameters Control EG group EG group with 
flavonoid 

EG group with 
glycoside 

EG group with 
alkaloids 

MDA
(mM/100 g tissue)

0.52±0.02 0.92±0.02 0.95±0.03 0.87±0.03 0.58±0.02

GSH
(mg/100mg tissue)

85±3.21 47±2.8 78±3.3 79±3.3 81±2.9

CAT
(mmol/l)

0.170±0.01 0.09±0.01 0.132±0.02 0.169±0.02 0.136±0.02

GPx
(U/mg protein)

6.80±0.51 3.43±0.32 6.55±0.42 5.43±0.49 6.98±0.49

SOD 2.30±0.2 3.23±0.2 2.07±0.12 2.01±0.13 2.06±0.12

MDA = Malondialdehyde; GSH = glutathione; CAT= Catalase; GPx = glutathione peroxdiase; SOD = superoxide 
dismutase, tissue samples were taken after 30 days of oral administration, number of rabbit each group = 5 Values are 
given as mean± SD. * means P value <0.05 = significant level. 



3216      Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4

Histopathological finding:

The histopathological examination of renal sections 
taken from kidney specimens of animals treated with 
ethylene glycol indicated that the administration of 
ethylene glycol for thirty days lesions involved the 
cortical renal tubules which characterized by deposition 
of oxalate crystals in the lumen of renal tubules , 
degeneration and necrosis of the epithelial cells lining 
the renal tubules as well as tubular dilatation with cystic 
formation in renal paranchyma , Other sections revealed 
infiltration of inflammatory cells in the interstitial 
parenchyma , vascular changes also observed which 
characterized by generalized blood vessels congestion 

with vasculitis. The histopathological lesions in renal 
glomeruli characterized by expansion of the bowman’s 
space which appear as a result of atrophy and shrinkage 
of the glomerular tuft. While the group of animals which 
treated with ethylene glycol and flavonoid showed 
improvement in the histopathology of the kidney , these 
histopathological changes were limited dilatation of 
renal tubules with vascular changes which were blood 
vessels congestion and interstitial hemorrhage , with 
reduced renal damage revealed by less degenerative and 
necrotic lesion in tubular epithelium and no inflammatory 
reaction and the glomeruli appeared normal compared 
with ethylene glycol sections (Figure 1). 

Discussion

This study, showed that Annona extract have an 
ameliorative effect and reduction on kidney damage 
caused by ethylene glycol. Ethylene glycol cause 
damage in the renal functional capacity , kidney fail to 
carry out their normal metabolic and endocrine functions 

, this will cause alteration in tubular function or structure 
affect glomerular function and vice versa (Tsujihata, 
2008). Also this occur due to deposition of oxalates in the 
lumen of the renal tubules which induced inflammatory 
reaction then leads to increase in the concentration 
of proteins (globulins and albumins) in the blood 
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(Tugcu et al., 2008). Annona is a species of the 
Annonaceae family that has been commonly studied 
in the last periods due to its therapeutic actions. Table 
No. (1) illustrates kidney function in rabbit treated with 
ethylene glycol and Annona extract as demonstrated 
that decreasing in serum levels , urea, creatinine, total 
protein and calculated globulin levels , compare with 
ethylene glycol and control rabbits , While table No. 
(2). Natural antioxidants from plant species have gained 
interest due to their protective effect against oxygen-
derived from free radicals involved in the development 
of many diseases . This result agreement with that of 
Abdul Wahab (2018 ) and Correa-Gordillo et al. (2012) 
were domenstrated that the Annona extract have an 
antioxidant protective and improve organs properties. A 
histopathological study of kidney showed severe damage 
and crystal formation occur by ethylene glycol treated 
animals as compare with animals treated with flavonoid 
of Annona extract that reverted and ameliorative the renal 
damage , and these results were agreement with (Abdul 
Wahab ,2018) That demonstrated the organ protection , 
antioxidant and anti inflammatory properoties of Annona 
extract. Histological alteration of renal tissue reported in 
this study occur because the kidney is a critical organ 
for the toxicity of ethylene glycol in both human and 
experimental animals. Consistently cause metabolic 
acidosis , degeneration and necrosis and deposition of 
calcium oxalates in the lumen of the renal tubules , these 
changes have been observed in our study. ( Song et al., 
2017 ; Khatib et al., 2010 ; Thapa and Walia , 2007). 
The treatment with ethylene glycol cause deposition 
Ca+ oxalates because the end product of ethylene glycol 
metabolism is oxalates which cause histological changes 
in the renal tubules and glomeruli causing degeneration 
and necrosis (Thamilselvan and Khan, 1998 ; Hadjzadhe 
et al., 2007). The protection against free radicals are 
done by preventing their formation , by blocking the 
chain reaction or by repairing the oxidative damage of 
these biomolecules (Gyesi et al., 2018) . 

Conclusion

The conclusion of this study showed that 
Annona extracts have ameliorative effect of renal 
histopathological changes and biochemical changes 
induced by ethylene glycol. 
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Abstract 
The study aims to investigate the prevalence of alcohol and illicit drugs in Road Traffic Accident fatalities from 
January 2015 to December 2019 in Eastern region – Saudi Arabia. From a total of 1939 deaths investigated 
in the Dammam Poison Control Center, only 57 of them were related to Road Traffic Accidents (RTA), of 
which 96.4% were males, 36.8% were in the age group between 18–30 years. The highest incidence was 
among Saudi nationals (82.5%). 70.2% of the investigated cases tested positive for ethanol either alone or 
with other illicit drugs, cannabis ranked the second (38.6%), followed by amphetamine (17%) and heroin 
(10%). Ethanol was the sole toxicological finding in (57.5%). The single drug–abusing pattern (50.9%) 
exceeded bi-and triple drug–abusing pattern (31.5 %). None of the investigated samples showed a positive 
result for illicit cocaine or benzodiazepines. In Conclusion, ethanol identified as a key element, being the 
highest frequently detected substance in the blood samples of RTA victims which mandates the need for 
planning appropriate interventions and more strict application of Saudi national program for drug prevention 
together with wide community action. 

Keywords: Blood Alcohol; illicit drugs; Patterns of Abuse; RTA; Saudi Arabia 

Introduction

Road fatalities in KSA have increased over the last 
decade from 17.4 to 24 per 100000 individuals compared 
with 10 in the USA and 5 in the UK, respectively, where 
road safety rules are being meticulously applied and all 
primary and secondary preventive measures are being 
applied strictly (1). 

Alcohol and illicit drugs have a strong association 
with the increased incidence of RTA fatalities, which is 
considered a cause of concern and an alarming problem 
across the world. Driving under the Influence of Drugs 
(DUID) and its inhibitory effect on the central nervous 
system increases the risk of road accidents (2).

For instance, alcohol significantly diminishes 
individuals’ capabilities and driving skills due to its 
effect on coordination, alertness, and reflexes of the 
user (3). In South Africa and Slovenia, alcohol was the 
main cause of road accidents causing 58% and 42.4% 
pedestrian mortalities from 2001 to 2004 and 1999 to 

2006, respectively (4,5). 

This study aims to investigate the prevalence of 
illicit drugs and alcohol in Road Traffic Accidents 
(RTA) fatalities from January 2015 to December 2019 
in the eastern region of Saudi Arabia. 

Methods 

Collection of Data

Data of RTA deaths was collected by referring 
to postmortem toxicology and autopsy reports. Data 
analysis concerning demographics, victim status, state of 
putrefaction, types of the collected samples, toxicology 
findings, and pattern of drug abusing were taken into 
consideration. 

Analytical Methods

Blood samples were collected from the femoral vein 
(being the most reliable sample for toxicology analysis) 
in containers with sodium fluoride as a preservative (1–
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2%, v/v) to determine ethanol level. A vitreous sample 
(whenever submitted) was used to confirm the level of 
ethanol in the samples. Urine was initially screened for 
ethanol and illicit drugs (amphetamine, barbiturates, 
benzodiazepine, cannabis, cocaine, and opiates) by 
Fluorescence Polarization Immunoassay (FPIA on 
ARCHITECT system i1000 SR and c4000, model by 
Abbott laboratories). Quantification and confirmation 
of positive screening results were conducted by liquid-
chromatography mass-spectrometry after liquid–liquid 
extraction (6). Detection of cannabis was based on 
the presence of Tetrahydrocannabinol (THC) using 
a method of a solid-phase extraction. (7). Samples 
were tested for all volatiles including ethanol using 
gas chromatography–headspace GC ultra-model 
K0C33B730000000, Milano, Italy. Other drugs were 
analyzed by a gas chromatography mass-spectrometer 
GC– MS–QP2010, Shimadzu. 

Blood and urine samples were tested for Ethyl 
Glucuronide and Ethyl Sulphate (EtG and EtS) by liquid 
chromatography-tandem mass spectrometry by using 
the methodology approved by Helander et al. (8).To 
distinguish between antemortem and postmortem blood 
alcohol source, only cases with EtG levels ≥ 0.5 μg/mL 
(positive cut-off for EtG) and EtS ≥ 0.1 μg /mL (positive 
cut-off for EtS) were included in the study. 

Statistical Analysis

Data of the investigated cases were submitted for 
statistical evaluation by SPSS version 25 and the results 
were compared with other similar studies. 

Results 

From a total of 1939 deaths investigated in Dammam 
Poison Control Center, only 57 RTA–related deaths 

were identified. As shown in table 1, the highest number 
of RTA fatalities was found in males (96.4%) and the 
commonly affected age group was 18–30 years old. 
Saudi nationals represented the dominant nationality 
82.5% while non-Saudi people represented 17.5 %. 

70.2% of the studied samples yielded ethanol 
in their analytical results. Cannabis ranked second 
(38.6%), followed by amphetamine (17%) and heroin 
(10%); samples were reported positive for heroin after 
the detection of 6-mono acetyl morphine in the urine 
samples as shown in figure 1. 

The analytical findings showed that 82.4% (n=47) of 
the investigated fatally injured RTA victims had one or 
more substances detected in their specimens. While 17.5 
% had negative analytical results. The pattern of abusing 
single drugs predominated (n=29 ,50.8 %) over those of 
bi-and triple drug abusing (n= 18,31.5 %) (figure 2). 

Of the total ethanol positive samples (n = 40), 
ethanol was the sole toxicological finding in 57.5% 
and combined with other substances in 42.9 %. The 
combination of ethanol with cannabis was the most 
commonly detected combination (4.8 %) (figure 3). 

Distribution of BAC means showed that the highest 
mean (270 mg/dl) was found in the 18–30 years old age 
group, while the lowest mean (114 mg/dl) was observed 
in the 51–60 years old age group (Figure4).  

Most of the victims were drivers (56%), others were 
pedestrians and car passengers (21% and 14%). However, 
the categorization of other RTA fatalities (8.7%) was 
not evident due to the lack required data. Variable ranges 
of alcohol concentration were detected among different 
victim categories tested positive for ethanol (Table 2).  

Table (1): Socio-demographic characteristics of RTA victims included in the study. 

Age group
Sex Total

No (%)Males No (%) Females No (%)

< 18 yrs 1 (100%) 0(0.00%) 1 (1.8%)

18-30 yrs 21(100%) 0. (0.00%) 21(36.8%)

31-40 yrs 14 (93.33%) 1(6.67%) 15 (26.3%)

41-50 yrs 16 (94.12%) 1(5.88%) 17(29.8%)

51-60 yrs 2(100%) 0.0(0.0%) 2 (3.5%)
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>60 yrs 1(100%) 0.0(0.0%) 1(1.8%)

Total 55(96.4%) 2 (3.5%) 57 (100%)

N
at

io
na

lit
y

Saudi 45 (95.74%) 2(4.26%) 47(82.5%)

Non-Saudi 10(100%) 0(0.00%) 10(17.5%)

Table (2): Summary of alcohol results in blood and urine showing the range of concentrations and the 
percentage number above the current KSA legal driving limit among different victim categories 

Alcohol concentration ranges mg/dl 
Overall ranges 

mg/dl 

% No above 
legal driving 

limit 

Victim Category Samples no < 50 51-100 101-200 201-300 >300 a Blood > 0.00 
mg/dl 

Drivers= 23
Blood 35 
Urine 11

4 
1

8 
3

15 
5

5 
2

3 
0

30-410 
15–290

100%

Pedestrians=7
Blood 9 
Urine 5

1 
2

2 
0

4 
3

0 
0

2 
0

13-516 
40-165

100%

Car passengers=5 
Blood 7 
Urine 3

1 
1

3 
0

2 
2

1 
0

0 
0

24-282 
28-166

100%

Unknown =5
Blood 8 
Urine 2

1 
0

1 
1

5 
1

1 
0

0 
0

42-287 
78-160

100%

a Saudi Arabia has a strict, zero-tolerance policy for alcohol  

  
Figure (1): Identifi ed drugs in the studied postmortem samples 

Cont... Table (1): Socio-demographic characteristics of RTA victims included in the study. 
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Figure (2): pattern of drug and substance abusing according to victim’s nationality 

Figure (3): incidence of drug combinations detected in postmortem samples.  
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Figure (4): Distribution of BAC means in relation to age groups.  

Discussion 

There is a growing concern regarding the correlation 
between driving under the influence and RTA, where 
alcohol and abused drugs can affect the behavior and 
cause perception alteration for those who consume 
it (9). The results of the study showed that males were 
dominantly present in fatal road traffic accidents and 
represented 96.4%, which concurs with statements 
by other authors (10).This prominent sex factor could 
be attributed to the Saudi culture of limited social and 
professional activities of females with no permission for 
driving license during the study period.

The majority of involved males were in the age 
group from 18 to 30 years old, whether being directly 
related to the accident as in driving or indirectly as in 
being car passengers or pedestrians. These results were 
similar to those obtained from the studies conducted in 
Amman and The Center of Portugal (11,12) and could be 
explained by the risk-taking attitude of young males; 
thereby, it affects the driving behavior besides their lack 
of driving experience. However, young drivers, contrary 
to their older peers, maintain better reaction response 
and reflexes.

As stated by other authors and in consistency with 
our results, the majorities of the victims were drivers 
followed by pedestrians (13). On the contrary, pedestrians 
were the most frequently affected category as reported 
by other authors (11).

In many countries such as Australia and Slovenia 
(13,14) and consistent with our results, ethanol was the 
most frequently detected component either solely or 
combined with other substances. Our findings were 
also in line with other relevant studies conducted on 
Saudi population and revealed that ethanol was the 
main analytical finding detected in 49% of postmortem 
specimens and considered the most common substance 
linked to road accident deaths (41%) (15).

Many studies are confirming that alcohol level as 
low as < 0.02 g/100 ml can impair driving performance 
(16). However, currently, there is no clear approved 
threshold ethanol level below which impairment could 
be excluded and there is no agreed definition of the 
victim who will be excluded from being under alcohol 
influence (17). Considering the transgression of driving 
under the influence, alcohol is completely banned in 
Saudi Arabia with a strict zero-tolerance policy for 
alcohol and drugs (18). 
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It is vital to consider the factors contributing to 
the interpretation of postmortem and antemortem BAC 
or drug levels and its effect on the state of conscious 
impairment at the time of death due to its crucial role 
for legal and insurance purposes such as putrefaction 
degree, postmortem interval time, types of the collected 
samples for analysis, and the environmental conditions. 
However, in our study, bodies showed signs of 
putrefaction or postmortem changes were excluded (19).  

An important issue is to differentiate between 
postmortem ethanol synthesis and antemortem 
ingestion. This could be avoided by extracting the blood 
samples from the femoral vein, which is the least prone 
to postmortem changes. Also, Ethyl Sulphate (EtS) and 
Ethyl Glucuronide (EtG) were utilized to eliminate the 
potential of false-positive or negative results, as it is not 
vulnerable to the Escherichia coli bacteria by creation 
or degradation. EtS has proven to be more accurate and 
a reliable biomarker of ethanol exposure that is quickly 
replacing EtG as the gold standard for alcohol (8).

The consumption of recreational drugs varies among 
countries which reflected in the postmortem toxicology 
findings of victims killed in road-traffic crashes (20-21). 
This study illustrated that cannabinoids were the most 
frequently found illegal drug, followed by amphetamine 
and heroin. However, one notable result is the absence 
of cocaine in all investigated postmortem samples due to 
its relative scarcity and high cost. In line with our results, 
previous studies documented that the pertinence of illegal 
drugs was variable: in an Australian study, cannabinoids 
were found in 13.5% of postmortem samples, opioids 
ranked second with a percentage of 4.9% and stimulants 
were observed in a percentage of 4.1% (13).

Another recent Swedish study confirmed that 
illegal drugs were found in 7.2% of all victims with the 
predominance of amphetamine and cannabis and rare 
frequency of cocaine (22). 

Conclusion

The results of the present study strongly prove the 
relation between driving under the influence and the 
increasing incidence of fatal RTA. Ethanol was identified 
as a key factor in traffic accidents’ fatalities, being 
the most commonly detected substance in the blood 
samples. Furthermore, cannabis ranked the second, 

necessitating the enforcement of specific legislations, 
and a stricter application of the Saudi National Program 
for Drug Prevention alongside community-wide action 
to increase the public awareness about the negative 
effect of these substances and their contribution for the 
surging incidence of RTA fatalities.  
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Abstract
Introduction: Using civil society’s and donors’ resources can be helpful options to strengthen financing 
of the Iranian Health System to reduce the Out-of-Pocket Expenditures. Although local and public funds 
can address many problems of health systems, but the main concern is allocation of resources mobilized by 
donors.

Objective: the current study aims to identify and prioritize effective factors on allocation of resources 
mobilized by donors in the Iranian Health System context.

Methods: The current study comprises of three parts. The first part was a qualitative study to identify factors 
that influence allocation of resources mobilized by donors. At the second part, Delphi method was used to 
evaluate experts’ consensus on allocation criteria. In the second part, identified criteria were prioritized. 
Hierarchical analysis was used to prioritize criteria. 

Results: The results of the analysis of interviews were divided into 3 groups: Financial Sustainability 
Framework, Corporate Funding Organization, Optimum Funding Allocation and 6 main categories including 
(Recruitment, Maintenance and Active Participation, Organizing and Planning, Executive factors, method of 
investment, identification of real need, need-based decision criteria) and 36 sub-categories were extracted. 

Conclusion: Policy-makers and managers of the health system must channel the mobilized resources 
through appropriate planning, organizing, and monitoring. Furthermore, parallel activities must be avoided. 
Lack of appropriate management and good organization of donations result in waste of resources, which 
distract donors’ attention from the health system
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Introduction

Health systems mobilize resources from different 
sources such as taxes, social health insurance 
contributions, private insurance, direct payments, and 
donors(1). Health financing is defined as management 
and allocation of incomes to purchase health services(2). 
Due to factors such as scarcity of resources, rising health 
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expenditures, and inefficiency of health insurances, Out-
of-Pocket Expenditures (OoPE) have increased in the 
Iranian Health System (IHS). Therefore, families are 
faced with catastrophic health expenditure. Hence, using 
civil society’s and donors’ resources can be helpful 
options to strengthen financing of the IHS to reduce the 
OOP (3). Donation can either be local or international, 
and is an important source of financing in health systems 
of low income countries (4). Although local and public 
funds can address many problems of health systems, but 
the main concern is allocation of resources mobilized by 
donors(5). Studies on financing health systems by donors 
have revealed that in Iran most of resources mobilized 
by donors are allocated to build and expand physical 
infrastructures of, charity-based healthcare facilities as 
well as covering health expenditures of poor patients(3, 
4, 6). Given that one of the most important tasks of 
managers is optimal allocation of financial resources and 
maximizing efficiency in using available resources(7), 
it seems that lack of clear criteria on allocation of such 
resources has led into challenges for health policy-
makers. Therefore, the current study aims to identify 
and prioritize effective factors on allocation of resources 
mobilized by donors in the IHS context. It worth noting 
that according to the best knowledge of the authors no 
study has been conducted on allocation of donations in 
the IHS.

Methodology

The current study comprises of three parts. The 
first part was a qualitative study to identify factors that 
influence allocation of resources mobilized by donors. 
Study context was the MoH, MU, donor institutions, and 
Non-Governmental Organizations (NGOs). Research 
community also comprised of MoH’s and MU’s 
experts, faculty members of universities, social health 
professional, public health professional, and health 
donors. Semi-structured interviews were used to collect 
data. Interviewees were informed about data collection 
methods, recording, confidentiality, and study’s 
objectives. Purposive and snowball sampling methods 
were used. Interviews continued to the saturation point. 
In total 41 interviews were conducted. Interviews took 
30 to 40 minutes. 

At the second part, Delphi method was used to 
evaluate experts’ consensus on allocation criteria. 

Research community was experts, university professors, 
health system researchers, and sociologists with 
sufficient knowledge and experience (those whom were 
willing to participate and had enough time). Experts of 
this step were health policy-makers and health system’s 
experts. The Delphi technique was applied for two 
rounds. To collect data a questionnaire comprised of two 
parts (demographic and allocation criteria) was used. To 
answer the questions, a Likert Scale ranging from 1 to 9 
was used (i.e. 1 was equal to lowest level of consensus and 
9 the highest). To sample the participants, purposive and 
snowball sampling methods were employed. The sample 
size was 23, and the questionnaire was electronically 
sent to all participants. Descriptive statistics was used 
to analyse the data. Answers were categorized into three 
categories: weak consensus (1-3); moderate consensus 
(4-6); and high consensus (7-9). Consensus was defined 
as at least 70% of agreement. Such criteria were selected 
as final criteria, others were removed.

In the second part, identified criteria were 
prioritized. Hierarchical analysis was used to prioritize 
criteria. Research community of this part comprised of 
experts and policy-makers. After identifying allocation 
criteria, in order to prioritize criteria, a questionnaire on 
comparing pairs was sent to the research community. 
The study validity was evaluated by experts and pundits. 
Reliability of the questionnaire was evaluated by using 
consistency rate. To prioritize the criteria, data were 
entered into the Expert Choice software, and criteria 
were mutually evaluated. After data entry, weight of 
each factor of the questionnaire was determined for data 
analysis (i.e. based on the results of the comparisons 
(which could be very important, important or equally 
important) a weight equal to 9, 7, 5, 3 and 1 was given to 
each factor). Finally, based on the scores and geometric 
mean, the criteria were prioritized according to the 
obtained weights.

Findings

In the current study, to conduct interviews, 
interviewees were categorized into three categories: 
faculty members of Departments of Health Economics, 
donors, and managers (policy-makers) of the IHS. 
71 and 19% of interviewees were males and females, 
respectively. Interviews took between 30 to 45 minutes. 
36 criteria on allocation of resources mobilized by 
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donors were extracted (table 1). 

Table 1 Effective factor (criteria) for allocation of resources mobilized by donors

Category Sub-themes Main themes

Creating infrastructures of 
sustainable financing

Attraction, maintenance, and 
active participation of donors

1. Attraction, maintenance, and active participation of 
donors;

2. Providing feedbacks to donors;
3. Increasing public trust in governmental 

organizations;
4. Culture building among donors;
5. Increasing trust among donors;
6. Facilitation and encouragement of investment;
7. Direct monitoring of projects by donors;

Lay the ground for organizing 
participations and financial 

resources

Organization and planning

8. Coordination of governmental organizations;
9. Establishing committees and instructions;
10. Organizing collection of donations;
11. Establishing a financial fund;
12. Establishing targeted centres;
13. Establishing hospital donors’ assembly.

Operational issues

14. Investor-management split;
15. Emphasizing on social responsibility of 

organizations, by donors, and reducing negative 
consequences of Social Determinants of Health 
(SDH);

16. Using operational structures of leading countries;
17. Providing technical and scientific consultations to 

donors.



Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4      3229

Optimal allocation of financial 
resources

Investment method

18. Donation to training and research areas;
19. Donation to knowledge based organizations;
20. Investing in infrastructure, based on levelling rules;
21. Investing in hospital and clinical equipment, based 

on levelling rules;
22. Helping to the poor;
23. Providing c of hard to cure diseases;

Identifying real needs

24. Identifying local needs by investigating incidence 
and prevalence of different diseases;

25. Investigating macro and micro indicators of health 
system as well as allocation of resources by the 
MoH and other organizations;

26. Conducting research to identify real needs and to 
perform need assessment; 

27. Managing tendencies of donors toward short-term 
projects;

28. Identifying socio-economic status and demographic 
characteristics of the area.

Need-based criteria to make 
decisions

29. Prioritizing preventive services, instead of treatment 
and universal health coverage;

30. Aligning donors’ desire with identified needs;
31. Anticipating regional needs;
32. Prioritizing long-term projects over short-term 

ones;
33. Prioritizing deprived areas;
34. Investigating cost-effectiveness;
35. Access to health services and health equity;
36. Tendency toward services/areas which private 

sector is not willing to participate.

Cont... Table 1 Effective factor (criteria) for allocation of resources mobilized by donors

Level of consensus among experts (over identified 
criteria) was investigated by employing the Delphi 
technique. 23 policy-maker, manager, and health expert 
participated at the first round. Response rate was 100%. 
Most of the participants of the first round of the Delphi 
were married, male experts, with a M.Sc. degree and/or 
managers of the health system. Aged between 36 to 45.

for 15 criteria consensus was around 50 to 70. 
Therefore, at the second round of the Delphi, 18 experts 
and policy-makers were asked to rate their answers on 
the Likert scale (Most of the participants were married, 
male experts, with a B.Sc. degree and/or health system 
managers. Aged from 46 to 55.At the next step, criteria 
that were identified through Delphi were prioritized by 
using a paired comparison questionnaire. Hierarchical 
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analysis was used to prioritize, in a sample of 18 participants. At this step, most of participants were married females 
with a professional degree. As shown in table 2, identifying local needs by investigating incidence and prevalence 
of different diseases and using operational structures of leading countries, obtained the highest and lowest weights, 
respectively. 

Table 2 Final weights of criteria to effectively allocate resources that are mobilized by donors

Row Theme Sub-theme Weight

1 Attraction, maintenance, and 
active participation of donors

Providing feedbacks to donors; 0.071

Culture building between donors and the public. 0.046

2 Organization and Planning

Establishing a special fund; 0.069

Coordination of governmental organizations; 0.063

Organizing collection of donations; 0.021

Establishing hospital donors’ assembly. 0.003

3 Operational issues
Using operational structures of leading countries; 0.055

Providing technical and scientific consultations to donors; 0.005

4 Investment method

Providing care of hard to cure diseases; 0.075

Helping to the poor; 0.067

Investing in hospital and clinical equipment, based on levelling rules. 0.066

5 Identifying real needs

Identifying local needs by investigating incidence and prevalence of 
different diseases; 0.09

Conducting research to identify real needs; 0.082

Identifying socio-economic status and demographic characteristics of 
the area. 0.016

6 Need-based criteria to make 
decisions

Prioritizing preventive services, instead of treatment and universal 
health coverage; 0.084

Prioritizing deprived areas; 0.079

Anticipating regional needs; 0.077

Aligning donors’ desire with identified needs 0.031
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Discussion

According to findings of the current study, the 
first step of optimal allocation of resources mobilized 
by donors is attraction, maintenance, and active 
participation of donors through providing feedback to 
them and building an appropriate culture between donors 
and the public. In this line, lack of appropriate feedback 
as well as appropriate informing of donors are among the 
most important reasons of donors’ distrust to healthcare 
centers (8, 9). Ward and Mackillop (2011) in a study in 
Ireland found that management of resources mobilized 
by donors and its continuation can be achieved through 
providing appropriate feedbacks(10). In other words, 
providing quality healthcare services and providing 
appropriate feedbacks to donors about the impacts of 
their donations on patients’ health, have a significant 
impact over continuation of donations(9). Previous 
studies also mentioned to reputation and credibility of 
NGOs as important factors to obtain donors’ trust(11, 
12). 

As participating experts in the current study 
mentioned, establishing a special fund can be a great 
step for sustainability of financial resources provided 
by donors. As well, it is necessary to monitor the whole 
process of the project, both in terms of occurred costs 
and progress. A study in Cameroon and Chad reported 
that applying appropriate management and good 
leadership along with effective use of human resources 
can potentially improve efficiency of donations made to 
health systems of these two countries(13).

Findings of the current study show that in investing 
resources from donor’s partnerships Consideration 
should be given to the providing care of hard to cure 
diseases; Helping to the poor and Investing in hospital 
and clinical equipment, based on levelling rules. Donors 
pay a fraction or total treatment expenditures of poor 
patients(3). Based on the experts’ opinions, inappropriate 
management of resources leads into waste, and real needs 
of hospitals and patients will not be met. Therefore, if 
this method is selected as a way to allocate resources 
mobilized by donors, it will require exact monitoring of 
health facilities’ needs. Yousefi et al. (2010) in a study in 
Iran found that the most important indicators to estimate 
resources required by health facilities are: catchment 
population; mortality; socioeconomic indicators; costs 

related to common diseases; excessive costs related to 
rural and remote areas; historical expenditures; family 
physician services; and drugs expenditures(14).

All around the world policy-makers consider 
incidence and severity of diseases as important 
criteria to allocate resources. The current study also 
revealed the importance of investigating incidence and 
prevalence of different diseases in the catchment area 
and diseases severity as important factors. Patients with 
severe diseases need immediate medical interventions, 
therefore high priority must be given to such patients 
(6, 15, 16). Various studies emphasized on prioritizing 
patients based on the disease severity(17, 18). 

Finally, based on the findings of the current study, 
prioritizing preventive services to treatment and 
universal health coverage, prioritizing deprived areas, 
anticipating regional needs, and aligning donors’ desire 
with identified needs are mentioned as criteria for need-
based decision making. Financial resources mobilized 
by donors must be allocated based on the society’s 
priorities and needs. Mosadeghrad (2019) also reported 
that in Iran resources mobilized by donors are spending 
for expansion of physical infrastructures, supplying 
equipment and supplies, paying salaries and wages of 
health personnel, and for utilities(3). Nekoee Mogadam 
also noted that donors tend to concentrate their donations 
on treatment costs, instead of preventive and public 
health services(4), which is different from findings of 
the current study. Identifying deprived areas can be a 
great help to allocate resources based on the needs. Rice 
& Smith showed that deprived areas, disability, rural 
areas, lack of shelter are macro indicators of resource 
allocation.

Conclusion

The current study employed a qualitative approach 
to collect opinion’s of managers, policy-makers, and 
experts of the IHS about donors’ participation in 
the financing of IHS and allocation method of such 
resources. Policy-makers and managers of the health 
system must channel the mobilized resources through 
appropriate planning, organizing, and monitoring. 
Furthermore, parallel activities must be avoided. Lack 
of appropriate management and good organization of 
donations result in waste of resources, which distract 
donors’ attention from the health system. Policy-makers 
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and managers of the health system must prioritize real 
needs of the health system and plan mobilized resources 
regarding such needs.
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Abstract 
Sugarcane bagasse obtained from sugar factories is the residue that is usually left behind and considered 
useless. In fact, sugarcane bagasse can be made nanopore-activated carbon in the form of powder and tablet, 
which is effective as adsorbent of Cr (VI) in heavy metal waste pollution. The production in this study 
started from drying using sunlight, crushing sugarcane bagasse into powder, carbonizing the powder at 3000 

C, activating it using HCL5N, sieving with 200 mesh and sonicating in 15 minutes with 40% amplitude. 
After accomplishing those steps, nanopore powder was obtained and then pressed into a tablet. Absorption 
capacity testing of Cr (VI) heavy metal was performed with an artificial sample using K2Cr2O7 solution. 
Sugarcane bagasse nanopore powder was tested for its contact time by adding 0.1 gram of nanopore powder 
into the sample solution, leaving the sample for a while, and analyzing the sample using spectrophotometry. 
The results show that the optimum contact time of nanopore powder was six hours to reduce 91.80% of Cr 
(VI) level and the optimum contact time of the tablet was five hours to remove 56.35% of Cr (VI). Testing 
on a fixed variable of 105 rpm stirring speed and various contact times produced an optimum result with 
90 minutes stirring duration and adsorption capacity of 91.80% for removing Cr (VI). Examination on 
fixed variable of stirring time and independent variable of stirring speed resulted in an optimum adsorption 
capacity of 90.07% in Cr (VI) removal, with 105 rpm stirring speed. This study concludes that powder had 
a greater adsorption capacity than a tablet, while the tablet was more practical for usage. 

Keywords: sugarcane bagasse, nanopore powder and tablet, adsorption, chromium heavy metal. 

Introduction

The environmental order system needs to be 
preserved and maintained well so as not to be damaged by 
various pollutions caused by hazardous and toxic waste 
that is included in the category of Toxic and Hazardous 
Material, which will disturb the environmental balance, 
such as heavy metal pollution. Some heavy metals 
obtained from industrial byproducts that have polluted 
the environment and are poisonous are lead (Pb), 
chromium (Cr), cadmium (Cd), mercury (Hg), silver 
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(Ag), nickel (Ni), zinc (Zn), cobalt (Co), lead (Sn), 
copper (Cu), iron (Fe), molybdate (Mo) and several other 
metal substances. Heavy metals are metallic elements 
that have a specific gravity higher than 5 or 6 g/cm3 . 
Heavy metal pollution has become a serious problem 
that will threaten the global environment (1).

Chromium (Cr VI ) is a heavy metal with an atomic 
weight of 7.19 g/cm3, which is potential to contaminate 
the environment and harmful. In the natural environment, 
Cr (III) metal is the least active, less soluble and 
stable, but Cr (VI) is very active, easily dissolved and 
biologically available (Choppala et al., 2013). The 
heavy metal pollution of chromium or Cr (VI) has a 
high toxicity level and it can poison and damage human 
organs such as the liver, kidneys, and others so that it can 
interfere with human health (2). Chromium Cr (VI) enters 
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the environment from various sources, but the common 
sources that are supposed to be the most influential are 
industry, mining, household activities, and combustion 
residue and fuel mobility (3).

Sugarcane bagasse is waste from a sugar factory 
that has a sucrose content in sugarcane stems of merely 
about 8-16%, while the remaining 84% is bagasse, water 
and other solids (4). Sugarcane bagasse can also be used 
to reduce heavy metal content, including chromium 
Cr (VI), in waste pollution by changing it first into an 
adsorbent due to the large carbon content in it (5). The 
function and economic value of sugarcane bagasse are 
still low nowadays, and these become the reasons to 
utilize it as the absorbent Cr (VI), which is extremely 
dangerous.

The production of nanopore-activated carbon from 
bagasse is completed through four stages, namely 
dehydration process, carbonization process, activation 
process, and sonication process. The quality of bagasse 
nanopore-activated carbon is largely determined by the 
type of raw material, processing technology, working 
method, and accuracy of usage.

The large surface area due to the change to 
nanomaterial today becomes interesting and has been 
widely used for adsorption to remove heavy metal 
content in waste because it produces high adsorption 
efficiency (6). The area of nanoparticles is controlled 
through the material size, chemical composition, surface 
modification, and control of particle interaction (7).

The adsorbent is produced in the form of powder 
and tablet, for comparing the effectiveness of Cr (VI) 
adsorbing activity. Tablet is practical but it needs the 
addition of other materials such as binders in this case 
Polyvinyl alcohol (PVA) so that it can be granulated and 
then compressed or formed. The binder can also improve 
the fragility and strength of the granules so that the tablet 
is not easily cracked and broken (8,9).  

Methodology

Instruments and Materials

The equipment used in this research includes crusher, 
analytical balance, furnace, oven, shaker, porcelain 
cup, desiccator, funnel, clamp, retort stand, 200 mesh 
sifter, 1-liter glass beaker, pH meter, burette, condenser, 

water heater, Erlenmeyer, pipette, sonicator, tablet press 
machine, Atomic Absorption Spectrophotometer, BET.

The materials used consist of sugarcane bagasse 
from sugar factories, K2Cr2O7 solution, HCl, aquades, 
standard Na2S2O3 solution, standard iodine, standard 
KIO3, 10% KI, 2N H2SO4, 1% amylum indicator, and 
lead filter paper.

Figure 1. Dried and crushed sugarcane bagasse 

The Production of Sugarcane Bagasse Charcoal 
begins some following steps. Sugarcane bagasse that 
had been dried and crushed was put into a furnace for 
30 minutes at the temperature of 3000 C. After charcoal 
was made, it was frozen in a desiccator. For the chemical 
activation, the results of carbonization from furnace in 
the form of charcoal were activated using chemical 
activation in a 0.5 N HCl solution. This was carried out 
in reflux for two hours and then filtered and cooled in 
the form of a slurry. This was, afterward, synthesized 
using ultrasonic irradiation using a sonication device for 
making nanopores.The Production of Sugarcane Bagasse 
Nanopore-Activated Carbon is executed by using this 
pattern. Activated carbon, obtained from sugarcane 
bagasse charcoal activation in the form of a slurry, was 
sonicated for 15 minutes with a 40% amplitude without 
breaking.

Figure 2. Carbon bagasse after carbonization and 
irradiation of ultrasonic waves
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The results of sonication in the form of activated charcoal were filtered, rinsed with aquades, and dried with an 
oven to remove the water at a temperature of 1050C. The produced powder was pressed using a tablet press machine. 
The cavity in the activated carbon was checked using Brunaeur-Emmet-Teller (BET) to determine the surface area 
and pore radius of sugarcane bagasse (10).  

Figure 3.Sugarcane bagasse nanopore tablets

The adsorption ability of nanopore powder and tablet from Bagasse activated to Cr (VI) heavy metal was tested 
on artificial samples of K2Cr2O7 solution. The test was carried out by weighing 0.1 gram of bagasse nanopore 
powder, putting it into an Erlenmeyer that contained 25 ml of K2Cr2O7 solution with a concentration of 100 mg/L 
and leaving it for a certain time. The variable of contact time of sugarcane bagasse nanopore-activated carbon and 
sample included one hour, two hours, three hours, 4 hours, and five hours. The same treatment was also carried out 
to tablet, weighing 1.32 grams. Other variables, stirring speed and duration, were also examined. The stirring speed 
was measured using a shaker, by placing the powder into Erlenmeyer and shaking it with various stirring speeds, 55 
rpm, 60 rpm, 75 rpm, 90 rpm, and 105 rpm. Meanwhile, the variations of contact time and stirring duration were 15 
minutes, 30 minutes, 45 minutes, 60 minutes, 75 minutes and 90 minutes. The filtrates obtained were checked using 
Atomic Absorption Spectrophotometer.  

Finding and Discussion
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Figure 4. Adsorption of nanopore-activated carbon powder and tablet made of sugarcane bagasse with 
various contact times
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This research was carried out at the Industrial 
Chemistry Laboratory and the Pharmacy Technology 
Laboratory of Universitas Setia Budi, Surakarta. The 
material used in this research, sugarcane bagasse, was 
obtained from the Sugar Factory in Sragen, and the 
artificial sample in the form of a K2Cr2O7 solution was 
obtained from the Industrial Chemistry Laboratory. The 
results of bagasse nanopore carbon powder analysis 
using Brunaeur-Emmet-Teller (BET) indicate that the 
pore diameter of bagasse nanopore-activated carbon was 
4.10264+01AO (14).  

The results of the analysis on the adsorption capacity 
of nanopore-activated carbon powder and tablet 1,32 
grams made of sugarcane bagasse for removing Cr (VI) 
using K2Cr2O7 solution with contact time variations are as 
follows. Adsorbent dissolved in sample solution without 
stirring had optimum adsorption capacity 56.35% in 
a contact time of five hours. The optimum adsorption 
capacity of powder 82.90% was also achieved in time 
contact variation of five hours (11). 
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Figure 5. Graph of adsorption capacity of sugarcane bagasse nanopore-activated carbon powder with 
various stirring speeds. 

The analysis of the adsorption process of sugarcane bagasse nanopore powder with various stirring speeds on a 
heavy metal sample of K2Cr2O7 solution reveals that the maximum result was obtained at stirring speed of 105 rpm 
with an adsorption capacity of 90.07%. 

 
Figure 6. The adsorption capacity of sugarcane bagasse nanopore-activated carbon powder in various 

stirring time duration  
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The analysis on the adsorption process of sugarcane 
bagasse nanopore powder with variations of stirring 
time duration and fixed stirring speed of 105 rpm on a 
heavy metal sample of K2Cr2O7 solution shows that the 
maximum result was obtained when the stirring duration 
of 90 minutes, the adsorption capacity of 91.80%, 
although the addition of time duration would cause an 
increase in adsorption capacity, the increase was not 
significant (12,13). 

Conclusion 

In conclusion, analysis using Brunaeur-Emmet-
Teller (BET) results in the pore diameter of bagasse 
nanopore-activated carbon of 4.10264 + 01 AO. The 
highest adsorption capacity of sugarcane bagasse 
nanopore tablet on Cr (VI) heavy metal removal 56.35% 
with the sample of K2Cr2O7 solution was in a five-hour 
stirring duration. The highest adsorption capacity of 
powder 82.90% also occurred in a five-hour stirring 
duration. The powder had a greater adsorption capacity, 
while the tablet was more practical to be used. The 
adsorption capacity of sugarcane bagasse nanopore 
powder in removing Cr (VI) was optimum, reaching 
90.07%, with a 105-rpm stirring speed. The adsorption 
of sugarcane bagasse nanopore powder was optimized 
with a stirring duration of 90 minutes, which resulted in 
an adsorption capacity of 91.80% (15).
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Abstract
Objective: The purpose of this study was to determine the multidrug resistance (MDR) profile of Escherichia 
coli from broiler chicken from Wonokromo Market and Tambahrejo Market Surabaya to some antibiotic 
groups, namely streptomycin, levofloxacin, cefotaxime, trimethoprim and chloramphenicol.

Materials and Methods: Seventy samples were taken from Wonokromo market and Tambahrejo market, 
each of which had thirty-five samples. Sampling was used cloaca swab technique. Then inoculated on Eosin 
Methylene Blue Agar (EMBA) media, purification of bacteria on EMBA media, and tested biochemically 
with Sulfide Indol Motility (SIM) and Triple Sugar Iron Agar (TSIA) media.

Antibiotic sensitivity test was used the Kirby-Bauer method. Muller-Hinton Agar (MHA) media incubation. 
Then the inhibition zone was measured according to the Clinical and Labortary Standard Institute (CLSI) 
standards. Detect positive multidrug resistance (MDR) bacteria characterized by resistance to ≥3 types of 
antibiotics. 

Results: Detection results of Escherichia coli multidrug resistance (MDR) at Wonokromo market was 
85.7%, and at Tambahrejo market was 51.4%. Presumptive Extended Spectrum Beta Lactamase (ESBL) 
producing E. coli at Wonokromo market was 14.3% and at Tambahrejo market was 2.9%.

Conclusion: The high level of MDR of Escherichia coli from cloacal swabs of broiler chicken was a threat 
to public health and the environment, and is an important concern to reduce the rate of its spread. 

Keywords: Broiler chicken, Multidrug resistance, Escherichia coli, Cloacal swab, Public health 
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Introduction

Chicken is one of the sources of animal protein 
needed by Indonesian people1. Some of the products 
produced by chickens and used by the community 
include meat and eggs. Increased population growth 
affects the food needs of the community as seen from the 

data consumption of chicken meat each year2. Chicken 
production industry is inseparable from the use of 
antibiotics. Antibiotics are used as treatments and growth 
triggers3. The reason for the use of antibiotics is because 
chickens are very susceptible to pathogenic diseases due 
to the high density of cages which causes the chickens 
to become stressed. Uncontrolled use of antibiotics will 
leave residues and cause pathogenic microbes to become 
resistant to antibiotics.

Escherichia coli can also act as a reservoir for the 
spread of antibiotic resistance because it can easily move 
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resistance genes to other bacteria. Multidrug resistance 
(MDR) Escherichia coli has been isolated from food 
from animals, hospital environments, plants, and feces. 
Some studies also report the high prevalence of MDR 
Escherichia coli in food-consuming animals, food 
products, and the environment. Escherichia coli is a 
contaminant bacterium commonly found in meat4.

Based on this background, a study was conducted on 
the detection of multidrug-resistant (MDR) Escherichia 
coli in broilers isolated from cloacal swabs of broiler 
chicken in Wonokromo Market and Tambahrejo Market 
Surabaya. 

Materials and Methods

Sampling

Sampling by cloacal swab was 70 broilers taken 
from Wonokromo Market and Tambahrejo Market. 
Samples were taken using a sterile cotton swab with 
a cloaca swab and then put in a tube filled with 0.9% 
Sodium Chloride solution. Sampling must be aseptic 
and the samples were taken to the Bacteriology and 
Mycology Laboratory of the Faculty of Veterinary 
Medicine, Airlangga University using a cool box for 
further research.

Bacteria Isolation and Identification 

Samples inoculated on EMBA media were 
incubated by the streak method at 370C for 24 hours and 
their growth was observed. On EMBA selective media, 
E. coli bacteria which grow their colonies are metallic 
green5. After that proceed with the purification process. 
Purification is done by scraping using heated ose that 
has been preheated until it is red and left to stand for 
a while then used to extract bacterial colonies from 
inoculation EMBA media, streaking the EMBA media 
for purification6.

Planting in Triple Sugar Iron Agar (TSIA) media is 
carried out by stabbing to the bottom of the tube and 
streaking on the oblique portion of the media using an 
ose needle. Positive sample E. coli on TSIA is marked 
by the change in color at the base of the media from 
orange to yellow on the slant. Planting in Sulfide Indol 
Motility (SIM) media, bacterial inoculation was carried 
out by means of a single prick in the center of the media 
using an ose needle. Positive samples of E. coli bacteria 
will form indole and positive motility7.

Bacteria Sensitivity Test

Bacterial sensitivity testing was used by the Kirby-
Bauer diffusion method using Mueller-Hinton Agar 
(MHA) media. The E. coli suspension was taken using 
a sterile cotton swab and rubbed onto the surface of the 
Mueller Hinton Agar (MHA) medium and allowed to 
stick on. Then put a 10µg streptomycin antibiotic disc, 
levofloxacin 5µg, cefotaxime 30µg, trimethoprim 5µg 
and chloramphenicol 30µg placed on Muller Hinton 
Agar (MHA) media using tweezers and incubated at 
370C for 24 hours. The clear area formed around the 
antibiotic disc after incubation, measured in diameter 
and referred to as the diameter of the antibiotic inhibitory 
zone against the growth of test bacteria8,9.

Results and Discussion

The results of isolation and identification with 
biochemical tests of 70 samples tested showed that all 
positive samples were identified as E. coli bacteria which 
can be seen in Table 1. The diameter of the inhibition 
zone results of the bacterial sensitivity test on 70 samples 
taken from Wonokromo Market and Tambahrejo market 
are shown in Table. 1 grouped into three categories 
namely Resistant, Intermediate, and Sensitive according 
to the standards of the Clinical and Laboratory Standards 
Institute8.

Table. 1. Antibiotics sensitivity test on 70 samples of E. coli 

No Antibiotic R (%) I (%) S (%)

1. Streptomycin (10µg) 52 (74%) 7 (10%) 11 (16%)

2. Levofloxacin (5µg) 42 (60%) 9 (13%) 19 (27%)

3. Cefotaxime (30µg) 6 (9%) 3 (4%) 61 (87%)

4. Trimethoprim (5µg) 55 (79%) 1 (1%) 14 (20%)

5. Chloramphenicol (30µg) 30 (43%) 3 (4%) 37 (53%)
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Legend : R= Resistant, I= Intermediate, S= Sensitive 

Table 1. showed that E.coli bacteria obtained from Wonokromo market and Tambahrejo market have the highest 
resistance levels in Trimethoprim antibiotics in 55 samples (79%), Streptomycin in 52 samples (74%), Levofloxacin 
in 42 samples (60%), Chloramphenicol in 30 samples (43%) and Cefotaxime in 6 samples (9%).

Table. 2. Multidrug Resistnace (MDR) and Presumtive ESBL on Wet Markets Surabaya 

Wet market
Positive MDR Presumtive ESBL Non MDR

n (%) n (%) n (%)

Wonokromo 30 (85.7%) 5 (14.3%) 5 (14,3%)

Tambahrejo 18 (51.4%) 1 (2.9%) 17 (48.6%)

TOTAL 48 (68.6%) 5 (9%) 22 (31%)

Determination of multidrug resistance (MDR) if there is resistance to ≥3 classes of antibiotics10, as shown on 
Fig. 2. Bacteria that are not resistant> 3 antibiotic groups are categorized as MDR negative bacteria. Determination 
of MDR presumptive Extended Spectrum Beta Lactamase (ESBL) if the bacteria are resistant to ≥3 classes of 
antibiotics and third-generation sephalosporin (Cefotaxime). Bacteria that are resistant to ≥3 classes of antibiotics but 
are not resistant to cefotaxime, bacteria including non presumptive MDR ESBL. Bacterial sensitivity test results can 
be obtained by E. coli MDR positive bacteria, MDR negative bacteria, and also presumptive ESBL E. coli bacteria, 
as shown on Fig.1.

Table 2. shows the highest levels of E. coli-positive MDR bacteria found in the Wonokromo Market of 30 out of 
35 samples or 85.7%. Whereas in the Tambahrejo Market it was found that E. coli had positive MDR of 18 out of 35 
samples or 48.6%. The results of detection of E. coli MDR, presumptive ESBL, and MDR negative are made in the 
diagram in Figure 1. to facilitate the reading of research results.

Figure 1. Diagram of percentage of MDR, presumptive ESBL, and Non MDR on two markets. 

Bacteria that are resistant indicate that bacteria can still grow even though they are exposed to these antibiotics. 
Bacteria that are still sensitive to antibiotics indicate that antibiotics can still inhibit bacterial growth and the possibility 
of therapeutic success is still high11.
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Figure 2. Result of MDR E. coli from wet markets, 
Surabaya

Legend : S = Streptomycin; Lev= Levofloxacin; Ctx= 
Cefotaxime; W= Trimethoprim; C= Chloramphenicol 

The level of sensitivity of bacteria that experienced 
the greatest resistance was trimethoprim as many as 55 
of 70 samples or 79%, intermediates as much as 1 of 70 
samples or by 1% and sensitive as many as 14 of 70 samples 
or by 20%. Trimethoprim is an antibiotic that works by 
inhibiting dihydrofolic acid to become tetrahydrofolic 
acid so that there is an inhibition of bacterial growth12. 
The cause of resistance to trimethoprim modification in 
the target enzyme dihydrofolate reductase13.

The antibiotics that experienced the second most 
resistance were streptomycin found in 52 of 70 samples 
or 74%, intermediates in 7 out of 70 samples or 10% and 
sensitive in 11 out of 70 samples or 16%. Streptomycin 
is an aminoglycidid class of antibiotics which means it 
works by modifying or inhibiting protein synthesis. The 
cause of resistance to streptomycin is due to mutations in 
the S12 protein ribosome gene14.

Antibiotics that experienced the third largest 
resistance were Levofloxacin in 42 out of 70 samples or 
60%, intermediates in 9 out of 70 samples or 13% and 
sensitive in 19 out of 70 samples or 27%. Levofloxacin 
is a quinolone class of antibiotics that works to influence 
the gyrase enzyme and IV topoisomeration enzymes 
which become toxic enzymes on bacterial chromosomes. 
The cause of resistance to levofloxacin is the mutation 

of these two enzymes so that the interaction between 
quinolones and enzymes is reduced15.

 E. coli bacteria isolated from Wonokromo 
Market and Pasar Rejo are still sensitive to cefotaxime 
antibiotics with data obtained 61 of 70 samples or 87% 
are still sensitive, intermediates are 3 out of 70 samples 
or 4% and are resistant as many as 6 out of 70 samples or 
9%. Cefotaxime is a third generation sephalosporin that 
is widely used for Gram negative bacterial infections. 
Resistance to third generation sephalosporin is often 
associated with extended spectrum β-lactamase16, 17, 18.

The isolated E. coli bacteria were still sensitive to the 
chloramphenicol antibiotic found 37 out of 70 samples or 
53% were still sensitive, intermediates were 3 out of 70 
samples or 4% and resistant were 30 out of 70 samples 
or 43%. Chloramphenicol is an antibiotic that inhibits 
or modifies bacterial protein synthesis. Chloramphenicol 
inhibits protein synthesis by binding to the 50S ribosomal 
subunit and inhibiting the extension of the peptide chain. 
Resistance to chloramphenicol is caused by bacteria that 
produce chloramphenicol acetyltransferase that damage 
drug activity19.

The results of the detection of Escherichia coli 
multidrug resistance were most commonly found in 
the Wonokromo Market, 30 of 35 samples were taken 
or 85.7%. At Tambahrejo market found 18 out of 35 
samples taken or 51.4%. In total, 48 out of 70 samples 
were E. coli multidrug resistance, or 68.6%. E. coli 
presumptive ESBL in Wonokromo Market was 5 out 
of 35 samples or 14.3% while in Tambahrejo market 
there were 1 in 35 samples or 2.9%. Overall in the two 
markets it was found that E. coli presumptive ESBL 
bacteria were as many as 6 out of 35 samples or 9%.

The high level of antibiotic resistance or multidrug 
resistance is caused by the use of antibiotics that are 
not the right dose, not the right diagnostic, and not 
the right bacteria causing18. Antibiotics also have a 
minimum dose to achieve the therapeutic effect, the use 
of antibiotics above the dose gives a stronger selection 
pressure against bacteria so that they can mutate and 
eventually become resistant20. 

The discovery of multidrug resistance bacteria 
isolated from the cloaca swab at Wonokromo Market 
and Tambahrejo market indicates that bacteria originated 
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from individual chickens and is thought to originate from 
farms that still use antibiotics. On farms, antibiotics 
are given as feed additives, to spur growth (growth 
promoters) and increase feed efficiency21, 22, 23. The use 
of antibiotics as feed additives and growth promoters 
kills some bacteria, but there are also those that survive 
and experience mutations and resistance. This situation 
is a serious problem and can endanger humans. Bacteria 
that are already immune to several antibiotics will 
continue to replicate, spread and contaminate water, 
food, soil and the environment. Humans are exposed to 
resistant bacteria through food consumed (foodborne) 
and contaminated environment. 

Conclusion

The conclusion from the results of this study is 
that as many as 70 out of 70 samples can be isolated 
Escherichia coli or as much as 100% through broilers 
cloacal swabs in Wonokromo market and Tambahrejo 
market, Surabaya. Multidrug resistance (MDR) E. coli 
can be found in Wonokromo market was 85.7% and in 
Tambahrejo market was 51.4%. It can be concluded that 
the isolates were biological hazard for spreading MDR 
to human health
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Abstract
Introduction: Personal identification is a problem in criminal or civil cases. Exact determination of personal 
identity is very important in investigation as any error can be fatal in the judicial process. The process of 
identification that is often used is through DNA analysis. The problem that often becomes a serious problem 
for both forensic DNA expert and other DNA expert is the condition of degraded DNA. 

Method and Materials: This study was conducted by analysing DNA damage patterns using CODIS STR 
(Short Tandem Repeat) markers to effect the decay process. The type of research used by experimental 
laboratories, with research design used is time series.

Results and Discussion: The result of DNA sample extraction from Psoas and Masseter muscle samples 
shows the average minimum range of DNA levels for DNA typing is 0.25 ng with purity of 1.8 – 2(1). The 
result of this study prove the effect of decomposition on DNA concentration on each muscle. This study is 
also showed a decrease in levels and purity in the samples of Psoas and Masseter muscle tissue buried in soil, 
sea/salt water and river/fresh water from day 1, 7, 14, 20 and 40.

Conclusion: Psoas and Masseter muscle can be alternative material for forensic identification. The success 
of sequence mapping pattern from STR loci are TPOX, THO1, and CS1PO according to each GC content. 
GC content of THO1 and TPOX has the same relative value of 0,48, compared to CSF1PO value of 0,33.  
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Introduction

Identification is to determine the truth or error of an 
accusation, including in criminal cases: identification 
of criminals, murderers, perpetrators in torture, rape 
and others. Civil matters involve insurance, inheritance 
rights and the alleged father of a child. Identification is 
generally divided into namely identification for victims 
of life and identification for people who have died either 
known or unknown.1,2
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Identification through DNA analysis methods is an 
accurate and stable diagnostic tool. Individual genetic 
information has similarities to the whole cell and will 
remain unchanged even after death.3

In its development examination using DNA analysis 
method is not without obstacles. One obstacle that is 
often a serious problem for both forensic DNA expert 
and other DNA expert is the condition degraded DNA.3,4

Muscle tissue is an organ that has enough cell content 
so that there is DNA in the cell nucleus. One type of 
the muscle that is often used/recommendations in DNA 
analysis is the Psoas muscle and the Masseter muscle. 
Psoas muscle is a muscle located in the formation of the 
lower abdominal wall or posterior abdominal wall behind 
the diaphragm, associated with Quadratus lumborum in 
which there are arteries, veins and lymph nodes. While 
the Masseter muscle is a chewing muscle with vertical 
fibre model so that it will strengthen the direction of the 
bite/chew movement.1,5

Decomposition on the body is one of the obstacle 
in the DNA analysis method. Although DNA degraded 
is considered as a frightening thing for forensic DNA 
expert, forensic DNA experts overcome this situation 
by conducting research o research to create a way of 
examining DNA that under certain conditions. So far the 
effect of the decaying process of the body on the quality 
of DNA undergoing fragmentation in the examination of 
forensic identification are well known.6,7

In DNA analysis with a repetition unit length of 
less than 1 kbp is called a Short Tandem Repeat (STR). 
This STR is popular because it has a small allele size 
(less than 1 kbp) so it can be easily amplified by PCR 
and even degraded samples can be analysed. The FBI 
recommendations for identification are 13 STR-CODIS 
loci. The study used 3 STR loci [CSF1PO, THO1, 
TPOX] which have high discriminant power for Asian 
continental populations.4  

Materials and Methods

This was an experimental laboratory with a time 
series research design. The sample came from psoas and 
masseter muscle. The used body was not identified in 
2 x 24 hours [according to article 133 Law of Criminal 
Procedure]. Psoas and masseter muscles were stored in 

soil, sea/saltwater, river/fresh water for 1,7,14,20, and 
40 day. The sample size is 24 psoas and 24 masseter 
muscle samples. This research have been approved by 
the ethical commite 33/hrecc.fodm/IV/2019.

Research material: psoas and masseter muscles, 
material for DNA extraction: DNAzol Reagent, 100% 
solution & 70% ethanol. Material for PCR: PCR mis 
(12.5 ml) consisting of dNTP (ATP< CTP< TTP< GTP), 
MgCl2 and Taq Polymerase, DW sigma (Nuclease Free 
water), CSF1PO promer [Gen Bank Accession X14720]: 
5 ’ -AACCTGAGTCTGCCAAGGACTAGC-3’ 
&5’-TTCCACACACCACTGGCCATCTTC-3’, 
THO1 [Gen Bank Accession D00269]: 
5 ’ - C T G G G C A C G T G A G G G C A G C G T C T - 3 ’ 
& 5’-TGCCGGAAGTCCATCCGCCAGC-
CCC [CCG-CCG] ACCG-3 [CC-CCG]]’ 
&5’-GGAGGACTGGGAACCACACAGGT-3’ 

Result and Discussion 

Analysis of decomposition effect on DNA 
concentration

This study begins with the exposing samples with 
soil, sea water/saltwater, river water/fresh water within 
1,7,14,20, and 40-day period. The exposed sample 
extracted with DNAzol method and were measured of 
DNA levels and DNA purity of the sample using UV-
Visible Spectrophotometer. 

The result of DNA extraction/isolation obtained 
DNA levels of Psoas muscle samples with average DNA 
levels of 572.89 ± 5.71 mg/ml with average DNA purity 
of 1.09 ± 0.21. Whereas DNA samples from the Masseter 
muscle produced an average DNA level of 589.19 ± 5.58 
mg/ml with mean DNA purity of 1.29 ± 0.26. All of the 
average DNA samples were still in the minimum range 
of DNA levels for DNA typing, ie 0.25 hg with a purity 
of 1.8-2.1

 From the results of this study prove the effect 
of the decomposition process on the DNA levels. It can 
be seen from the measurements of DNA levels through 
a UV spectrophotometer showing decreased of DNA 
levels of psoas muscle tissue samples that are buried in 
the soil and submerged in seawater where from days 1, 
7, 14, 20 and 40.1

However, with the decreasing of DNA level, is not a 
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major problem since the remaining DNA levels are still 
possible to do a DNA profiling (minimum of 50 ng).

Water quality is tested by several parameters, such 
as physical parameters which are temperature, turbidity, 
dissolved solids, etc. Chemical parameters are pH, 
dissolved oxygen, BOD, metal content, and biological 
parameters namely the presence of plankton and bacteria. 
The pH and NaCl tests resultfrom two media (sea water 
and fresh water) at the Surabaya Health Laboratory 
Center stated that sea water media has high levels of 
NaCl which is 5.50 and 1,652.93 mg / L, compared to 
regosol soil media has a pH content at on 7.00 is 8.75 
and NaCl 314.20 mg / L.8,9,10 

DNA degradation of the human body can be caused 
by 2 factors, specifically endogenous and exogenous. 
Endogenous factors originate in the cell itself, which 
are also known as spontaneous degradation. Exogenous 
factors come from the environment. Postmortem 
decomposition of the human body is a very complex 

process, beginning with autolysis and decay and followed 
by aerobic and bacterial decomposition of organic 
matter. Environmental factors such as humidity and 
environmental temperature are very significant on the 
condition of DNA used as DNA identification material 
in the forensic field, as in DNA analysis in other fields. 
In general, forensic samples carried out by DNA testing, 
40% have experienced degradation or contamination, so 
the STR analysis which has a core sequences of less than 
1 kb (kilobases) is very effective and the success rate is 
high, especially on degraded DNA by producing short 
fragments.4,11,12

DNA level is an important factor in the DNA 
analysis, especially on the success of amplification of 
DNA samples. A decrease in DNA levels up to 1 ng 
has the potential to reduce the STR’s detection ability 
to 95%. DNA integrity is a major concern for DNA 
forensic examination. This implies that even though the 
examination of DNA levels obtained is relatively high, if 
DNA has undergone fragmentation or degradation, then 
high DNA levels, become less meaningful.2,9,13,14

In addition to DNA levels, it is also necessary to have sufficient DNA quality, in other word, the degradation of 
DNA must be minimum. If the DNA degradation is severe, the primer cannot stick to the selected target DNA to be 
duplicated.1,15 

Analysis of Visualized Amplification at loci: CSF1PO, THO1 and TPOX 

Figure 1. Results of PCR STR CODIS visualization locus CSF1PO [321bp - 357bp],Ma [100bp marker], 
Psoas [P} muscle &Masetter [M] muscle, on day 7,14,20 on sea water media.
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The amplification process begins with the preparation of the DNA template through the extraction and isolation 
process using an extraction kit (DNAzol). The PCR process uses primers at the STR CODIS locus [CSF1PO, 
THO1, TPOX] as shown by Figure 1, Figure 2, and Figure 3:

Figure 2. Results of PCR STR CODIS visualization locus CSF1PO [321bp - 357bp],Ma [100bp marker], 
Psoas [P} muscle &Masetter [M] muscle, on day 1in the media Land, Sea Water and River Water.  

Figure 3. Results of PCR STR CODIS visualization of the TPOX locus [262bp - 290bp],Ma [100bp 
marker], Psoas [P} muscle &Masetter [M] muscle,on day 7,14,20,40 River Water media 
Table 1. Detection results of STR CODIS loci: CSF1PO, TPOX, THO1 on Media Land
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SAMPEL

Loci CSF1PO THOI TPOX

Day 1 7 14 20 40 1 7 14 20 40 1 7 14 20 40

Psoas Muscle

┼
4/

100%
0% 0% 0% 0%

4/
100%

4/
100%

4/
100%

0% 0%
4/

100%
4/

100%
4/

100%
0% 0%

— 0%
4/

100%
4/

100%
4/

100%
4/

100%
0% 0% 0%

4/
100%

4/
100%

0% 0% 0%
4/

100%
4/

100%

Masetter Muscle

┼
4/

100%
 0%  0%  0%  0%

4/
100%

4/
100%

4/
100%

 0%  0%
4/

100%
4/

100%
 0%  0%  0%

— 0%
4/

100%
4/

100%
4/

100%
4/

100%
0% 0% 0%

4/
100%

4/
100%

0% 0%
4/

100%
4/

100%
4/

100%

Table 2. Detection results of STR CODIS loci: CSF1PO, TPOX, THO1 on Sea Water Media

SAMPEL
Loci CSF1PO THOI TPOX

Day 1 7 14 20 40 1 7 14 20 40 1 7 14 20 40

Psoas Muscle

┼
4/

100%
0% 0% 0% 0%

4/
100%

4/
100%

4/
100%

4/
100%

0%
4/

100%
4/

100%
0% 0% 0%

— 0%
4/

100%
4/

100%
4/

100%
4/

100%
0% 0% 0% 0%

4/
100%

0% 0%
4/

100%
4/

100%
4/

100%

Masetter Muscle

┼
4/

100%
 0%  0%  0%  0%

4/
100%

 4/
100%

 0%
 4/

100%
 0%

4/
100%

 4/
100%

 4/
100%

 0%  0%

— 0%
4/

100%
4/

100%
4/

100%
4/

100%
0% 0%

4/
100%

0%
4/

100%
0% 0% 0%

4/
100%

4/
100%

Table 3. Detection results of STR CODIS loci: CSF1PO, TPOX, THO1 on River Water Media

SAMPEL

Loci CSF1PO THOI TPOX

Day 1 7 14 20 40 1 7 14 20 40 1 7 14 20 40

Psoas Muscle

┼
4/

100%
0% 0% 0% 0%

4/
100%

4/
100%

4/
100%

4/
100%

4/
100%

4/
100%

0% 0% 0% 0%

— 0%
4/

100%
4/

100%
4/

100%
4/

100%
0% 0% 0% 0% 0% 0%

4/
100%

4/
100%

4/
100%

4/
100%

Masetter Muscle

┼
4/

100%
 0%  0%  0%  0%

4/
100%

 4/
100%

 0%
 4/

100%
 0%

4/
100%

 0%  0%  0%  0%

— 0%
4/

100%
4/

100%
4/

100%
4/

100%
0% 0%

4/
100%

0%
4/

100%
0%

4/
100%

4/
100%

4/
100%

4/
100%

The table 1,2, and 3 above show negative detection results [-] on average from day 20 almost all STR CODIS 



3250      Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4

loci: THOI, TPOX detected negative, except STR 
CODIS locus: CSF1PO detected negative [-] starting on 
day 7 on soil media, sea water and River water.

Study on STR CODIS as a general has not been 
reported, only a few primers. The results of related 
study of STR CODIS is solitary the pattern of mapping 
sequence of the STR locus are TPOX, THO1 and 
CSF1PO, based on GC content ratio. The calculation 
of the GC ratio of THO1 and TPOX content having the 
same relative value of 0.48, compared to CSF1PO of 
0.33. Several studies have been conducted from several 
STR CODIS focus areas. The accuracy of research at 
the CSF1PO, THO1, TPOX locus has been reported 
in several studies including: chromosome populations 
and allele sequences at the THO1 locus, populations 
in Thailand with 8 STR loci including THO1, TPOX, 
CSF1PO and vWA and study of Chinese populations 
in Taiwan with STR. Genetic variation in Caucasia, 
examined genetic variation in population Filipinos and 
Thais living in Taiwan, use 9 STR loci. Whereas in 
Indonesia, THO1 allele pattern in the Batak population 
in Surabaya and D1S80 and D17S5 locus populations 
in Surabaya. The method of typing STR loci especially 
THO1 is a method that seem sensible, is convincing and 
efficient so that it is a useful method in forensic cases. 5 
to 6 STR loci have a ratio of 1: 100 billion. In principle 
regarding the number of loci examined is that the more 
loci used for examination the better the accuracy.16,17,18

Associated with the the success of the detected loci, 
it is because by differences in amplification products 
and the presence of GC content or guanine and cytosine 
bonds at each locus. GC content or guanine cytosine 
bonds have a high level of stability against denaturation 
factors compared to the bonds between Adenine and 
Thymine.19,20,21,22 

Conclusion

Psoas and Masseter muscles can be an alternative 
component in forensic identification. The success pattern 
of mapping the sequence of the STR locus is TPOX, 
THO1 and CSF1PO. According to its GC content ratio. 
This is consistent with the calculation of GC THO1 and 
TPOX content ratios that have the same relative value of 
0.48, compared to CSF1PO of 0.33. 
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Association between The Study of Nerve Conductivity and 
The Medianus Nerve Cross-Sectional Area in Carpal Tunnel 

Syndrome
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Abstract
Background: Carpal tunnel syndrome (CTS) is a collection of symptoms caused by clasps on median 
nerve. CTS diagnosis is based on anamnesis, physical examination and investigation. Medianus nerve 
electrodiagnostic examination is the gold standard of CTS diagnosis. 

Objective: To determine the association between the study of nerve conductivity measured by 
electrodiagnostic and the median nerve cross-sectional area measured by musculoskeletal USG in CTS 
patients.

Methods: This study was conducted at medical rehabilitation installation of Dr. Soetomo Teaching Hospital 
Surabaya, Indonesia. The samples were 15 hand that obtained from 13 females with CTS.

Results: The Pearson Association analysis showed a significant positive correlation between the the cross-
sectional area and the motor distal latency of medianus nerve (r = 0.625; p = 0.013). There was no significant 
correlation between the cross-sectional area with sensory distal latency, sensory amplitude, motor amplitude, 
sensory nerve conductivity velocity and motor nerve conductivity velocity of median nerve.

Conclusion: Electrodiagnostic and musculoskeletal USG have different roles in the diagnosis of CTS. 
Electrodiagnostics as the gold standard provided information about the level and severity of lesions n. 
Medianus. Musculoskeletal ultrasound could be used as an additional examination that provided information 
on the anatomy of median nerve and other structures located in the carpal tunnel. 

Keywords: nerve conductivity, cross section, median nerve, carpal tunnel syndrome.  

Introduction

Carpal tunnel syndrome (CTS) is a syndrome caused 
by the compression of the median nerve along the carpal 
tunnel 1. This diseases occurs because gap in bottom arm 
to wrist the narrowing of causing can limit to function 
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Soetomo Teaching Hospital, Jalan Mayjen Prof. Dr. 
Moestopo No. 47, Surabaya, 60131, Indonesia.
Phone : Email: meiwulan430@gmail.com

of the wrist 2. CTS is the most common compression 
neuropathy 3 in the upper limb 4–6. 

CTS release operations cost an approximately 
of 2 million dollars annually in the United States 
4,7,8. CTS diagnosis is based on anamnesis, physical 
examination and supported by an investigation. A 
frequent investigation of CTS is a neurophysiologic 
examination of median nerve using electromyography, 
meanwhile, structural examination of the median nerve 
and surrounding soft tissues using musculoskeletal 
ultrasonography (USG) to confirm the diagnosis of CTS 
and exclude other conditions 9. Electrodiagnostics is still 
the only method available to assess the physiological 

DOI Number: 10.37506/ijfmt.v14i4.12127
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changes that occur in CTS. Although electrodiagnostic 
examination had high sensitivity, however, false 
negative incidence was still reported to be about 8-12%, 
even a literature mentioned about 10-20% 10,11. This 
examination might provide information about the level 
of the lesion, however, the information of median nerve 
spatial or surrounding tissue was not enough 10. 

Musculoskeletal USG usage for the diagnosis of 
CTS is rare. Whereas the use of musculoskeletal USG 
can provide additional information that complements the 
electrodiagnostic results, thus it increases the diagnostic 
strength and management of CTS patients. The presence 
of additional information on the anatomy of the median 
nerve and surrounding structures may help to avoid 
misdiagnosis such as tenosynovitis or lesion due to 
tumors in median nerve, ganglion, fibroma 12.  

Methods

This research was an observational analytic research 
with cross-sectional approach. The subjects of this 
study were CTS patients who visited the rehabilitation 
unit at Dr. Soetomo Teaching Hospital Surabaya from 
July to September 2014. CTS patients who fulfilled 
the inclusion criteria were performed electrodiagnostic 
and musculoskeletal USG examinations. All these 
examination were conducted within three days. The 
protocol of this study was approved by Dr. Soetomo 
Teaching Hospital Surabaya 13. Data analysis was 
performed using SPSS 17. The data in this study was 
quantitative data, thus the analysis test used was Pearson 
correlation test. 

Results

Subjects were 13 females, the mean age of the 

subjects was 45.8 ± 10.9 years, the youngest was 33 
years old and the oldest was 60 years old. The mean 
body mass index (BMI) of subjects was 25.68 ± 3.4 kg/
m2 with the lowest BMI of 18.34 kg/m2 and the highest 
BMI of 31.53 kg/m2. One subjects had BMI less than 
18.5 kg/m2, six subjects had BMI of 18.5-24.9 kg/m2, 
five subjects had BMI of 25-29.9 kg/m2, and a subject 
with BMI >30 kg/m2.

Two subjects had the occupation history of factory 
labour, office employees of 8 people, and housewife 
as many as 3 people. All subjects were right-hand 
dominance. Subjects with bilateral CTS was 8 patients 
and subjects with unilateral CTS was 5 patients (CTS on 
the right side was 4 people and CTS on the left side was 
1 person). The mean duration of CTS symptoms in this 
subjects was 4.5 ± 2.4 months, the fastest duration was 1 
month and the longest was 10 months (Table 1).  

Results of Nerve Conductivity Study

Electrodiagnostic in 15 subjects obtained abnormal 
nerve in 5 subjects (Table 2). 

Musculoskeletal USG Examination Results

All samples were performed an examination of 
muskuloskeletal USG. (table 3).  

Correlation between The Study of Nerve 
Conductivity and The Median Nerve Cross-Sectional 
Area 

There was no significant correlation was found 
between cross-sectional area with sensory KHS of 
median nerve (r = -0.291, p = 0.293), and between the 
cross-sectional area with motor amplitudes of median 
nerve (r = 0.385; p = 0.156) (Table 4).  

Table 1. Subjects Characteristics

Variables Frequency Mean Minimum Maximum

Age (years) 
31-40 
41-50 
51-60 

5 (38.4%)
3 (23.2%)
5 (38.4%)

45,8 ± 10,9 33 60

Sex     
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Male
Female

0 (0%) 
13 (100.0%) 

Occupation     

Laborer
Office workers

Housewives

2(15.3%) 
8(61.5%) 
3(23.2%) 

 
 

 

BMI: Body Mass Indeks (kg/m2) 
<18.5 

18.5-24.9 
25-29.9 

>30 

 
1 (7.7%)
6 (46.1%)
5 (38.5%)
1 (7.7%)

25.68 ± 3.4 18.34 31.53

Hand dominance   

Right
Left

13(100%) 
0(0%) 

CTS symptom duration (months)  4.5 ± 2.4 1 10

Clinical CTS     

Bilateral 
Unilateral 
Only Left

Only Right 

8 (61.5%) 
5 (38.5%) 
4 (30.8%) 
1(7.7%) 

 

Table 2. Results of Nerve Conductivity Study 

Variables Frequency Mean Minimum Maximum

Sensoric-Distal Latency
Abnormal 
Normal 

 
2(13.33%) 13(86.67%) 

2.90 ± 0.55 2.25 4.34

Sensoric-Amplitude
Abnormal 
Normal 

 
0(0%) 

15(100%) 

33.57± 13.91 
8.40

66.50

Motors- Distal Latency
Abnormal 
Normal 

 
4(26.67%) 11(73.33%) 

3.90±0.57 2.88 4.79

Motors-Amplitude
Abnormal 
Normal 

 
0 (0%) 

15(100%) 
7.01±1.68 4.30 10.30

Motors- KHS 
Abnormal 
Normal 

 
0(0%) 

15(100%) 
57.97±4.48 51.40 65.10

 

Cont... Table 1. Subjects Characteristics



Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4      3255

Tabel 3. Muskuloskeletal USG (Ultrasonografi)

Variables Frequency Mean Minimum Maximum

Cross-section area of median nerve (mm2) 
Normal 

Abnormal 

15 
3(20%)

12 (80%)
12.87±3.26 5.67 19.00

Tendon flexor digitorum muscle    

Hyperechoic 
Normoechoic 
Hypoechoic 

4 (26.67%)
8(53.33%) 

3(20%)

Tenosynovitis    

Yes
No 

0(0%)
15(100%)

Lesions urge space    

Yes
No

0(0%)
15(100%)

Other discoveries     

Bifid median nerve 1

Table 4. Correlation between Nerve Conductivity Study and Cross-Section Area of Median Nerve

  Cross-Section Area of Median Nerve

Sensoric-Distal Latency
r 
p 
N 

0.099
0.725

15

Sensoric-Amplitude
r 
p 
N 

-0.68
0.808

15

Sensoric-KHS 
r 
p 
N 

-0.291
0.293

15

Motors- Distal Latency
r
p 
N 

0.625*
0.013

15

Motors-Amplitude
r 
p 
N 

0.385
0.156

15

Motors-KHS 
r
p 
N 

0.142
0.614

15
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Description:

r: correlation coefficient

p: p value indicates probability or level of 
significance.

*significant correlation at p <0.05 (2-tailed)  

Discussion

Thirteen females were enrolled in this study in 
order to avoid the influence of sex on the results of the 
examination. Carpal Tunnel Syndrome is more common 
in female than male 11. The prevalence of CTS in the 
general population was about 5.3% in female and 2.1% 
in male 8. The median nerve cross section area at the 
proximal level of the carpal tunnel was greater in male 
than female, although it was statistically insignificant 
14. The results of a nerve conductivity study at median 
nerve and ulnaris showed that female have higher 
sensory amplitude, shorter distal latency and faster KHS 
than male 15. 

The mean age of the subjects was 45.8 ± 10.9 years, 
the youngest was 33 years old and the oldest was 60 
years old. Brault (2007) 4 stated that female at the age 
of 40-60 years old were more likely to experience CTS. 
The most findings was found in the subjects at the age 
group of 31-40 years and 51-60 years. This showed that 
age was not the only factor for CTS. 

Three groups of occupation were obtained namely 
labour factory, office workers and housewives. Huisstede 
et al., stated that CTS was related to the frequency of 
hand-arm vibrations, working with the wrists on long 
flexion or extension positions, working on continuous 
hand forces, with repetitive motions or combinations of 
all the mentioned items 5. 

One subjects had BMI less than 18.5 kg/m2, six 
subjects had BMI of 18.5-24.9 kg/m2, five subjects had 
BMI of 25-29.9 kg/m2, and a subject with BMI >30 kg/
m2. Data from the literature on the effect of BMI on 
the tendency of CTS incidence showed variant results. 
Some literature suggested a correlation between BMI 
and the tendency of CTS 16,17 however other stated they 
were unrelated 18. This might be due to BMI calculations 
did not include the ratio of fat and muscle 19. 

All subjects of this study were right-handed. 
Subjects with bilateral CTS were 8 people and unilateral 
CTS of 5 people (CTS on the right side as many as 4 
people and CTS on the left side of 1 person). This was 
consistent with the literature which stated the hands on 
the dominant side were at greater risk of CTS due to 
greater physical activity 19. 

Electrodiagnostic results in 15 sample units using 
clinical diagnosis of CTS obtained 5 samples (33.33%) 
with abnormal nerve. Two hands with extended sensory 
distal latency (13.33%) meanwhile, the normal sensory 
amplitudes were in all samples. The number of samples 
with extended distal motor latency extends was 4 hands 
(26.67%) while the motor amplitudes were normal in all 
samples. The extended distal latency and decreased of 
nerve conduction velocity indicated the demyelination 
of the nerve fibers, whereas the axon abnormality would 
result in a decrease in the amplitude of the nerve action 
potential 20. 

There were 5 samples who had lesions of 
demyelination and no samples had axonal lesions. The 
results of a normal nerve conductivity study with a 
clinical diagnosis of CTS obtained 9 samples. This might 
be due to a nerve conductivity study using Johnson’s 
cut-off value 21. Electrodiagnostic examination was the 
best and most reliable examination for confirmation of 
CTS diagnosis that had high sensitivity and specificity 6. 

The mean of median nerve cross-sectional area 
was 12.87 ± 3.26 mm2, ranging from 5.67 mm2 to 
19.00 mm2. The number of samples with the abnormal 
cross-sectional area was 12 hands (80%) with a cut-off 
value of 10 mm2. This result was consistent with the 
literature that musculoskeletal USG examination in CTS 
showed a magnification of median nerve 22. Mechanical 
compression and local ischemia in median nerve on the 
carpal tunnel caused the onset of CTS symptoms. The 
continuous increase in pressure and long duration caused 
a change in function and structure of the median nerve. 
It resulted in a intraneural edema that might progress 
into fibrotic scars. This change appeared to be a median 
nerve enlargement on USG examination 9. 

There were no lesions on space for all examined 
hands. CTS due to the lesions urge space was rare, 
however, complications were often more severe. Chen 
et al., documented 23 of the 779 patients who performed 
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CTS release had lesions urged space due to gout arthritis, 
lipoma, fibroma and ganglion cyst 23. Ozden et al, 24 also 
documented that 12 of 410 CTS patients were caused 
by space-induced lesions. Lesions urged space were 
identified from USG, MRI and CT scans 24. Information 
on the existence of lesions urged space were used as a 
consideration in the determination of therapy about the 
possibility of surgery 24,25. 

We obtained one hand sample with variation 
anatomy of bifid median nerve. The bifid median nerve 
was also obtained in several studies. Padua et al. found 
two patients with a bifid median nerve from 54 CTS 
patients. Bifid median nerve using USG examination 
in 32 of 170 CTS cases and 11 of 120 controls. Cross 
section area of bifid median nerve was relatively larger 
than non-bifid 26. Incident of bifid median nerve in 
CTS patients was about 0.8-2.8% and it was often 
accompanied by persistent median arteries. The bifid 
median nerve was often associated with compression 
median nerve in the carpal tunnel because it was 
relatively larger in size compared to the normal median 
nerve 26–28. The presence of bifid median nerve was 
considered in the determination of therapy, especially 
surgical therapy because surgeons will consider the 
possibility of a persistent median artery. The presence 
of a two-nerve compartment considered other actions 
except for decompression action; it might be necessary 
to have epineurectomy 28. 

This study found a significant positive correlation 
between the cross-sectional area with a motor distal 
latency of median nerve. Extended motor distal latency, 
the cross-section area of median nerve was getting bigger. 
This might be due to the motor nerve fibers had a larger 
size than the sensory nerve fibers. Large nerve fibers 
were more susceptible to ischemia and compression 
than small nerve fibers 29. Large fascicides and wrapped 
in thin epineurium layers would experience heavier 
compression than small fascicides wrapped in thick 
epineurium 29. Increased carpal tunnel pressure caused 
compression in all the components inside, including 
compression in the median nerve. Repeated compression 
of the median nerve caused a focal demyelination. This 
initial demyelination occurred in areas that compressed 
and it spread throughout the internodal segments that 
caused obstacles to neural transmission (neuropraxia) 
9,30. Continuous compression resulted in a disruption of 

the endoneurial blood flow of the endoneurial capillary 
system and caused endoneurium edema. Venous 
congestion, ischemia and local metabolic changes 
caused the inflammatory process to continue and axonal 
degeneration occurred. Chronic inflammation caused 
fibrosis in the advanced stage that would inhibit nerve 
gliding, it caused trauma and the formation of a scar on 
the mesoneurium median nerve. These changes were 
seen as median nerve enlargement on USG examination 
9,30. 

There were several potentially confounding factors 
in determining the cut-off value of the cross-sectional 
area of abnormal median nerve. The reason was the 
cross-section area of median nerve might be affected 
by race, sex and BMI. USG could not determine the 
severity of neuropathy median nerve as electrodiagnostic 
examination. The cross-section area of median nerve 
with a demyelinating lesion was sometimes greater than 
those with severe axonal lesions 31.

Conclusion

There was a correlation between motor distal latency 
and cross-sectional area in CTS patients, however, no 
correlation between sensory distal latency and cross-
sectional area of median nerve was found in this study.   

Conflict of Interest : There is no conflict of interest

Source of Funding : This study is self funded

Ethical Clearance : This study was approved 
by Ethical Commission of Health Research Faculty of 
Medicine University of Airlangga 

References 
1.  Kadarusman TA, Hidayati HB, Sugianto P. 

Analgesic Drug Use for Carpal Tunnel Syndrome. 
JUXTA J Ilm Mhs Kedokt Univ Airlangga 
[Internet]. 2019 Jan 30;10(1):1. Available from: 
https://e-journal.unair.ac.id/JUXTA/article/
view/10966

2.  Pangestuti AA. Faktor Yang Berhubungan Dengan 
Keluhan Carpal Tunnel Syndrome Pada Pekerja 
Gerinda di PT DOK dan Perkapalan Surabaya. 
Indones J Occup Saf Heal. 2014;3, (1):14–24. 

3.  Sutjahjo A, Taniguchi H, Hendromartono, 
Tjokroprawiro A, Baba S. High frequency of 
autonomic as well as peripheral neuropathy 



3258      Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4

in patients with malnutrition-related diabetes 
mellitus. Diabetes Res Clin Pract [Internet]. 
1988 Sep;5(3):197–200. Available from: 
https://linkinghub.elsevier.com/retrieve/pii/
S0168822788800883

4.  Brault JS. Conservative Care for Carpal Tunnel 
Syndrome. In: Carpal Tunnel Syndrome. Springer; 
2007. p. 105–10. 

5.  Huisstede BM, Randsdorp MS, Coert JH, Glerum 
S, van Middelkoop M, Koes BW. Carpal tunnel 
syndrome. Part II: effectiveness of surgical 
treatments—a systematic review. Arch Phys Med 
Rehabil. 2010;91(7):1005–24. 

6.  Amadio PC. Carpal tunnel syndrome: surgeon’s 
management. Rehabil Hand Up Extrem OA Ski 
TM, Fedorczyk JM, Amadio PC eds Elsevier. 
2011;657–65. 

7.  Pecina MM, Markiewitz AD, Krmpotic-Nemanic J. 
Tunnel syndromes. CRC press; 2001. 

8.  Huisstede BM, Hoogvliet P, Randsdorp MS, 
Glerum S, van Middelkoop M, Koes BW. 
Carpal tunnel syndrome. Part I: effectiveness of 
nonsurgical treatments–a systematic review. Arch 
Phys Med Rehabil. 2010;91(7):981–1004. 

9.  Kaymak B, Özçakar L, Çetin A, Çetin MC, Akıncı 
A, Hasçelik Z. A comparison of the benefits of 
sonography and electrophysiologic measurements 
as predictors of symptom severity and functional 
status in patients with carpal tunnel syndrome. 
Arch Phys Med Rehabil. 2008;89(4):743–8. 

10.  Yesildag A, Kutluhan S, Sengul N, Koyuncuoglu 
HR, Oyar O, Guler K, et al. The role of 
ultrasonographic measurements of the median 
nerve in the diagnosis of carpal tunnel syndrome. 
Clin Radiol [Internet]. 2004 Oct;59(10):910–5. 
Available from: https://linkinghub.elsevier.com/
retrieve/pii/S000992600400131X

11.  Ceruso M, Angeloni, R., Lauri, G. and Checcucci 
G. Clinical Diagnosis. In: Springer, editor. Luchetti 
RaA, P (eds) Carpal Tunnel Syndrome,. Berlin; 
2007. 

12.  Padua L, Pazzaglia C, Caliandro P, Granata 
G, Foschini M, Briani C, et al. Carpal tunnel 
syndrome: Ultrasound, neurophysiology, clinical 
and patient-oriented assessment. Clin Neurophysiol 
[Internet]. 2008 Sep;119(9):2064–9. Available 
from: https://linkinghub.elsevier.com/retrieve/pii/
S138824570800549X

13.  Gunawan H, Mudjanarko SW, Awalia, Rahmawati 
LD, Soeroso J, Pranoto A. Correlation Of 
Radiographic Damage And Metabolic Syndrome 
In Spondyloarthritis: A Cross-Sectional Study. 
Int J Appl Pharm [Internet]. 2019 Sep 19;56–60. 
Available from: https://innovareacademics.in/
journals/index.php/ijap/article/view/35770

14.  Sarraf P, Malek M, Ghajarzadeh M, Miri S, 
Parhizgar E, Emami-Razavi SZ. The best cutoff 
point for median nerve cross sectional area at the 
level of carpal tunnel inlet. Acta Med Iran [Internet]. 
2014;52(8):613–8. Available from: http://www.
ncbi.nlm.nih.gov/pubmed/25149885

15.  Basheer H A-A. A. Effect of Gender on Nerve 
Conduction Study Parameters of Median and Ulnar 
Nerves in Apparently Healthy People. Tikrit Med J. 
2013;19, (2):35–46. 

16.  Werner RA, Andary M. Electrodiagnostic 
evaluation of carpal tunnel syndrome. Muscle Nerve 
[Internet]. 2011 Oct;44(4):597–607. Available 
from: http://doi.wiley.com/10.1002/mus.22208

17.  Ajeena IM, Al-Saad RH, Al-Mudhafar A, Hadi 
NR, Al-Aridhy SH. Ultrasonic Assessment of 
Females with Carpal Tunnel Syndrome Proved by 
Nerve Conduction Study. Neural Plast [Internet]. 
2013;2013:1–6. Available from: http://www.
hindawi.com/journals/np/2013/754564/

18.  FARMER JE, DAVIS TRC. Carpal Tunnel 
Syndrome: A Case–Control Study Evaluating 
Its Relationship with Body Mass Index and 
Hand and Wrist Measurements. J Hand Surg 
(European Vol [Internet]. 2008 Aug;33(4):445–8. 
Available from: http://journals.sagepub.com/
doi/10.1177/1753193408090142

19.  Chiotis K, Dimisianos N, Rigopoulou A, 
Chrysanthopoulou A, Chroni E. Role of 
Anthropometric Characteristics in Idiopathic 
Carpal Tunnel Syndrome. Arch Phys Med Rehabil 
[Internet]. 2013 Apr;94(4):737–44. Available 
from: https://linkinghub.elsevier.com/retrieve/pii/
S0003999312011197

20.  Kimura J. Electrodiagnosis in Disease of Nerve and 
Muscle Principle and Practis. Second edition ed. 
Philadelphia: F.A Davis; 1989. 

21.  Johnson JR, Roberts PL, Olsen RJ, Moyer KA, 
Stamm WE. Prevention of Catheter-Associated 
Urinary Tract Infection with a Silver Oxide-Coated 
Urinary Catheter: Clinical and Microbiologic 



Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4      3259

Correlates. J Infect Dis [Internet]. 1990 Nov 
1;162(5):1145–50. Available from: https://
academic.oup.com/jid/article-lookup/doi/10.1093/
infdis/162.5.1145

22.  Chan K, George, J., Goh, K., Ahmad TS. 
Ultrasonography in the Evaluation of Carpal Tunnel 
Syndrome: Diagnostic Criteria and Comparison 
with Nerve Conduction Studies. Neurol Asia J. 
2011;16 (1):57–64.  



3260      Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4

Relationships of Service Response with Service Quality in 
Emergency Department of Rsud Dr. Loekmono Hadi, Kudus, 

Indonesia

Nur Hidayat1, Ahsan1, Masruroh Rahayu1, Abdul Rohim Tualeka2

1,Department of Emergency, Nursing Program Study, Medicine Faculty, Brawijaya University, 2Department 
of Occupational Health and Safety, Public Health Faculty, Airlangga University, 60115, Surabaya, East Java, 

Indonesia

Abstract
Emergency Department is a service installation in a hospital that provides the first service for 24 hours to 
patients with the threat of death and disability in an integrated manner by involving various multidisciplinary 
sciences and multi professions including nursing services. The quality of service in IGD can be assessed 
based on 2 (two) things, namely service quality and minimum service standards (SPM). The main factor in 
evaluating service quality in the emergency room is the speed of service response time or response time. 
The purpose of service response time is the delivery of services that are fast, responsive and able to save 
emergency patients who need help. This research was conducted in January 2020 in the Emergency Room 
at Dr. Loekmono Hadi Kudus. It aims to analyze the relationship between service response time and service 
quality in the ED. This is a descriptive quantitative study carried out through analytic observation with a 
cross sectional approach. The population in this study was the visit of all patients who entered and received 
services by the guardian in the emergency room as much as 25-35 patients per shift per day, while the 
number of samples in this study were 117 patients. The independent variable in this study is service response 
time and the dependent variable is service quality. Data were analyzed by bivariate test using Kendall Tau. 
The p-value is 0.963, thus, there was no relationship between service response time and service quality in the 
Emergency Room Dr. Loekmono Hadi Kudus. Further research is needed because the limited understanding 
and knowledge of the sample influences the evaluation of service response time to service quality becomes 
irrelevant.

Keywords: Emergency Room, Response Time, Service Quality

Introduction

Emergency Department (IGD) is a service 
installation in a hospital (RS) that provides the first 
service for 24 hours to patients with the threat of death 
and disability in an integrated manner by involving 
various multidisciplinary sciences and multi professions 
including nursing services(1). General principles of 

emergency services in hospitals are regulated in the 
Republic of Indonesia Minister of Health Regulation 
No. 47 of 2018, as follows: every hospital is required 
to have emergency services with the ability to conduct 
initial examinations of emergency cases and conduct 
resuscitation and stabilization (lifesaving). Hospital 
EDs must provide services 24 hours a day and seven 
days a week. Hospitals must not ask for advances when 
handling emergency cases, emergency patients must be 
treated no later than 5 (five) minutes after arriving at the 
ER, IGD organizations are based on multi-disciplinary, 
multi-professional organizations and integrated 
functional organizational structures (elements leaders 
and executors) who are responsible for implementing 
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services to emergency patients in the emergency room 
with full authority led by doctors, and each hospital 
must try to adjust its emergency services to a minimum 
according to classification(1). The services provided must 
be in accordance with the standard operating procedures 
set by each hospital(2). Policies regarding hospital ED 
standards are issued to improve the quality of services 
running well and optimally.

The quality of service in ED can be assessed based 
on 2 (two) points including service quality and minimum 
service standards (SPM). Service quality is not only 
related to human resource issues but also includes 
service flow, rules and policies governing services and 
infrastructure facilities in the IGD(3). This minimum 
service standard is intended to be a guide for a service 
unit that includes planning for implementation, control 
and supervision and accountability of services, especially 
in hospitals(4). The minimum service standard in the ED 
is an instrument for maintaining service quality.

The main factor in evaluating service quality in the 
emergency room is the speed of service response time. 
Service response time is the speed of patient handling 
starting from the patient admission to the emergency 
room until the patient gets the initial action due to 
health problems experienced(5). The purpose of service 
response time is the delivery of services that are fast, 
responsive and able to save emergency patients who 
need help(2). The standard time for service response is 
stated in the Republic of Indonesia Minister of Health 
Regulation No. 47 of 2018 which states that emergency 
patients must be served no later than 5 (five) minutes 
after arriving at the Emergency Department(1). There are 
several factors that affect the response time of services in 
the emergency room. This include the number of health 
workers or emergency staff, high workload, suitability 
of staff competence and the number of patient visits(6).

This study aims to analyze the relationship between 
service response time and service quality in the ED. 
The procedure for measuring service response time 
was conducted by observation. In this procedure, the 
researcher calculated the time it takes the nurse to perform 
the initial action or anamnesa since the patient enters the 
emergency room by using a stopwatch (watch). This is 
calculated from the patient opening the IGD entrance to 
get the first treatment based on Triage(7). 

Method

This is a descriptive quantitative study carried out 
through analytic observation with a cross sectional 
approach to the predetermined characteristic status of 
the research subjects. The study began in January 2020. 
The population in this study was the visit of all patients 
who entered and received services by a guardian in the 
emergency room of Dr. Loekmono Hadi Kudus with an 
average population of 1800-2000 patients per month or 
25-35 patients per shift per day. Determination of the 
study sample was carried out using propulsive samples 
which produced a total sample of 117 patients.

The variables in this study consisted of independent 
variables and dependent variables. The independent 
variable in this study is the response time of emergency 
services. The dependent variable in this study is 
the quality of service in the emergency room of Dr. 
Loekmono Hadi Kudus. The measuring instrument used 
in this study was the observation sheet. After the data 
was collected, the analysis test was performed using 
SPSS XI with bivariate test using Kendall Tau.

Finding

Characteristics of respondents in this study include 
gender, age, education, occupation, financing and triage 
category. Here is a table that explains the distribution 
of respondents based on gender characteristics in the 
Emergency Room Dr. Loekmono Hadi Kudus. 

Table 1. Frequency Distribution of Respondents by Gender in ED of RSUD Dr. Loekmono Hadi Kudus.

Variable Clasification Frequency Percentage

Gender
Female 61 52,1%

Male 56 47,9%

Total 117 100%
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Source: 2020 primary data

Based on table 1, female respondents constituted the largest sample with 61 people (52.1%) while there were 
only 56 (47.9%) male respondents. 

Table 2. Distribution of Frequency of Respondents by Age, Education, Occupation, Financing and Triage 
Category in ED of RSUD Dr. Loekmono Hadi Kudus.

Variable Average Min Max Standard of Deviation

Age 39,7 > 1 year < 51 year 12,07

Education 2,44 None Undergraduate 12,49

Occupation 2,19 Unemployed Civil Servant 13,45

Payment method 2,88 Free BPJS 3,26

Triage 2,54 P1 P4 7,60

Source: 2020 primary data

Based on table 2 above, the average age of respondents was 39.7 years, the youngest age was <1 year while the 
oldest age was 80 years with a standard deviation of 12.7. A total of 2.44 respondents were elementary school (SD) 
graduates. The standard deviation of the level of education not schooling until undergraduate education is 12.49. 
The average occupation was farmers (2.19). The standard deviation of the type of work from unemployed to Civil 
Servants (PNS) was 13.45.

The table also shows the average patient financing where 2.88 were BPJS insurance users. The standard deviation 
of the type of financing from free to patient using BPJS insurance was 3.26. The average triage category of patients 
who entered the emergency room of Dr. Loekmono Hadi Kudus is a patient with a priority triage 3 (P3) of 2.54. The 
standard deviations for the types of triage categories of P1 through P5 is 7.60.

Table 3. Distribution of Response Time in the Emergency Room of RSUD Dr. Loekmono Hadi Kudus

Response Time Frequency Percentage

Not good 61 52,1

Good 56 47,9

Total 117 100,0

Source: 2020 primary data

Based on the results of the analysis in table 3 the highest response time distribution in services in the Emergency 
Room Dr. Loekmono Hadi Kudus was not good (52.1%). 

Table 4. Distribution of Service Quality in Emergency Room Dr. Loekmono Hadi Kudus

Service quality Frequency Percentage

Achieved 98 83,8%

Not achieved 19 16,2%

Total 117 100%

Source: 2020 primary data
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Analysis of the data in table 4 shows the distribution of service quality in the Emergency Room Dr. Loekmono 
Hadi Kudus was achieved (83.8%). 

Table 5. Relationship of Response Time and Service Quality in the Emergency Room Dr. Loekmono Hadi 
Kudus

Variable Correlation coefficient P value

Service response time
0,004 0,963

Service quality

Source: 2020 primary data

Based on the results of the Kendall Tau analysis in 
table 5 the p value is 0.963. This shows that there is no 
relationship between service response time and service 
quality in the emergency room of RSUD Dr. Loekmono 
Hadi Kudus. 

Discussion

The results of the study of service response time 
variables to the quality of service obtained the results 
there is no significant relationship between service 
response time and service quality in IGD RSUD Dr. 
Loekmono Hadi Kudus. The response time of service 
to patient acceptance even though in the results stated 
that there was no effect on the quality of service, the 
researchers saw that the results of service response time 
were not according to the standard, which exceeded 5 
minutes. This is influenced by an imbalance between the 
ratio of the number of guard officers (nurses and doctors) 
and the number of patient visits that enter the emergency 
room. Patient’s evaluation of service response time to 
service quality is also influenced by patient and family 
understanding of low service standards. This may due 
to patient education most of which is primary education 
that created limited understanding and knowledge of 
patients making irrelevant judgments.

According to hospital emergency services 
standards issued by the Nursing and Medical Services 
Development the availability of the number of medical 
personnel to patients is 1: 7 and the ratio of nurses to 
patients is 1: 4. However, the number of patient visits 
that enter the emergency room needs to be considered in 
order to avoid inequality which results in a decrease in 
the quality of service in the emergency room(8). Officers 
on duty every shift at the IGD RSUD Dr. Loekmono 

Hadi Kudus consisted of one emergency doctor and four 
nurses. This is not in accordance with the rules of the 
Ministry of Health which determines the ratio of 1:7 
doctors on duty, which means 6-7 nurses are needed with 
an average number of visits per shift of 25-35 patients.

The results of previous studies regarding the 
achievement of the standard of service quality evaluation 
of the Hardjono Ponorogo Hospital on the competence 
variable and the number of IGD guard staff stated that 
there would be a decrease in the quality of service in 
the emergency room if the adequacy of the number 
of personnel was not properly calculated compared to 
the large number of patients who entered(9). Another 
different research result states that service response 
time seen from the variable number of workers does 
not significantly influence the quality of service in the 
ED(10). The results of the study have shown that high 
workload has a significant effect on service quality. High 
workload caused by the inability of some professions 
that eventually carried out by other professions. 
Therefore, even though the number of staff is sufficient, 
if the workload is not in accordance with their respective 
professionalism, it will have an impact in the process of 
providing services to patients.

Patient’s evaluation of the variable elements of 
service response time did not significantly influence 
the quality of services provided by the IGD emergency 
department attendant Dr. Loekmono Hadi Kudus. 
This is most likely due to the patient’s understanding 
and knowledge of hospital emergency procedures and 
standards. This is evidenced from the results of the 
study of educational averages of elementary school (SD) 
graduates from the lowest education level to the highest 
education level. It is very possible that the limitations 
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of understanding and knowledge of patients affect the 
evaluation of service response time to the quality of 
service to be irrelevant. Calculation of the number of 
ratios between staff and the number of patient visits 
that should also be a concern for the emergency room 
management because it will be a factor that can affect 
the response time of officers to patient acceptance.

Conclusion

The researchers concluded that based on the results 
of the analysis of the relationship between the response 
time of service to the quality of services performed 
in the scope of services of the Emergency Room Dr. 
Loekmono Hadi Kudus p value is 0.963 which is greater 
than the value of p value 0.05. This explains that there 
was no relationship between service response time and 
service quality. Based on this, the researcher suggests 
the need to calculate the ratio of the number of watchmen 
both doctors and nurses with the number of patient visits 
according to the standards set by the Indonesian Ministry 
of Health so that it is expected that the response time for 
services can be carried out properly.
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Abstract
Background: Although Injury is a major cause of death in low and middle income countries, its demographic 
characteristics in such regions is poorly characterized.

Aims and Objective: The study aims at determining the demographic pattern of adult injury-related deaths 
in a metropolitan City in Nigeria.

Materials and Methods: This is a 14-year (2003-2016) descriptive retrospective autopsy study of adult 
injury fatalities in Warri, Nigeria. The gender, age, and causes of death analyzed using SPSS version 22 and 
the results presented in tables and figures.

Results: Of the 975 medico-legal deaths in this city from 2003 to 2016, 860(88.2%) deaths were attributed 
to adult injury; among 778 (90.5%) males and 82 (9.5%) females. The highest and lowest incidence were 
among the 21-30 years (39.8%) and 51-60 years (6.6%) age brackets respectively. Homicide, accident and 
suicide contributed 639 (74.3%), 205 (23.8%) and 16 (1.9%) of the fatalities respectively. Firearm injury 
(47.4%), road injury (11.7%), sharp weapon injury (18.1%), blunt injury (8.1%), drowning (3.5%), burns 
injury (2.9%), electrocution (2.3%), hanging (1.5%) and petrochemical gas inhalation (1.3%) and falls 
(0.9%) were the major causes of death. 

Conclusion: Adult injury fatality is poorly addressed public health problem in Nigeria. The study showed 
high vulnerability of victims in the 3rd decade of life and a disproportionately higher male fatality. Homicide 
is the most common manner of death while is very rare. Proper understanding of causes and manners of 
these preventable deaths is necessary to public health interventions and policies.

Keyword: Unintentional injuries, Adult, Autopsy, Homicide, Road Traffic Injuries

Introduction

Injury refers to “physical damage that results 
when a human body is suddenly or briefly subjected 
to intolerable levels of energy”.1 The energy may be 
mechanical/kinetic, electrical, thermal or chemical 

as seen in road traffic injury, gun-shot injury and 
suffocation; electrocution; burns; and gas inhalation and 
poisoning respectively.1 Each year, injury contributes 
about 16% of the global burden of diseases,2 and 9% of 
all deaths.3

The impact of injury is immense and can be 
measured in terms of mortality, morbidity, disability, 
and economic loss. While the public health implication 
of injuries are well documented in developing countries, 
the situation is different in sub-Sahara Africa which are 
continually burdened with economic crisis and other 
competing health challenges.4
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The age-group 15-60 years (adult) is a critical period 
in human lifespan as it represents the reproductive 
and most productive age range.5 According to world 
health organization, the global mean adult(15-60 years) 
mortality is about 142 deaths per 100,000 population, 
with the higher rates encountered among low income 
countries.6

The study hopes to evaluate the epidemiological 
profile of adult fatal injuries among medicolegal deaths 
in Warri, Nigeria with the hope of providing relevant 
information for policy makers in this region.

Materials and Method

Warri, Nigeria is located 5.52 latitude and 5.75 
longitude and situated 6 meters above sea level. It has 
high density of natural water bodies, with a population 
of 536, 023 inhabitants. Its location is shown in figure I.

This is a 14-year descriptive retrospective study of 
adult injury related deaths among medico-legal deaths 
in this City. The information used for this study was 
extracted from the testimonies of the investigating 
police officers, the eye-witness account, the scene of 
crime observations and the written autopsy reports. The 
date, sex, age and manner of death for these cases were 
used for this study.

Data were analyzed using Statistical Package for 
the Social Sciences version 21(Released 2012, Armonk, 
New York: IBM Corporation), and presented in tables 
and figures.

All death confirmed as primarily due to homicide, 

suicide or accidents within the geographical region after 
autopsy studies were included in the study, while deaths 
primarily of natural causes or of inconclusive diagnosis 
were excluded. Fifteen cases with inconclusive diagnosis 
were excluded from the study.

Result

We encountered 860 adult injury fatalities, 
representing 83.7% of medicolegal deaths. The gender 
and manner of death is shown in table 1, with the 
victims composed of 778 males and 82 females, which 
gave a male to female ratio of 9.5:1. Homicide, accident 
and suicide contributed 639(74.3%), 205(23.8%) 
and 16(1.9%) of the death burden respectively. Of 
the 778 males fatalities, the leading causes were 
intentional firearm injury(48.6%), Sharp weapon 
injury(18.8%),road injury(10.5%), blunt weapon 
injury(8.1%), drowning(3.7%), electrocution(2.6%), 
burns(1.7%), gaseous chemical inhalation(1.4%), 
suicidal hanging(1.3%) and accidental fall(1.0%). Of 
the 82 adult female fatalities, leading contributors were 
intentional firearm injury (30%), road injury (23.2%), 
burn (14.6%), sharp weapon (12.2% and blunt weapon 
injury (8.5%).

The yearly distribution of adult injury fatality is 
shown in Figure II. The peak and trough corresponded 
to 2014 and 2006 respectively.

The relationship between the causes of fatality and 
the ages of the victims is shown in table 2. The highest 
mortality was in the 3rd decade and a continuous decline 
noted until the 6th decade.

FIGURE I: LOCATION OF WARRI, NIGERIA 
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FIGURE II: YEARLY DISTRIBUTION OF ADULT INJURY FATALITY IN WARRI, NIGERIA
TABLE I: SEX DISTRIBUTION OF CAUSES OF INJURY FATALITY IN NIGERIA

Manner of death No of cases Cause of Death 
Sex

Total
Male Female

Homicide 639(74.3%)

Blunt weapon injury 63(8.1) 7(8.5) 70(8.1)

Firearm injury 378(48.6) 25(30.5) 403(46.9)

Sharp weapon injury 146(18.8) 10(12.2) 156(18.1)

Suffocation 9(1.2) 1(1.2) 10(1.2)

Accidental 205(23.8%)

Accidental poisoning 1(0.1) 1(1.2) 2(0.2)

Burn injury 13(1.7) 12(14.6) 25(2.9)

Carbon monoxide Poisoning 2(0.3) 1(1.2) 3(0.4)

Drowning 29(3.7) 1(1.2) 30(3.5)

Electrocution 20(2.6) 20(2.3)

Fall from height 8(1.0) 8(0.9)

Firearm injury 5(0.6) 5(0.7)

Road injury 82(10.5) 19(23.2) 101(11.7)

Gas/chemical inhalation 11(1.4) 11(1.3)

Suicide 16(1.9%)
Hanging 10(1.3) 3(3.7) 13(1.5)

Chemical/drug ingestion 1(0.1) 2(2.4) 3(0.4)

Total 860(100%) 778(100.0) 82(100.0) 860(100.0)

c2 = 83.506 df = 13 p< 0.001 
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Table II: AGE-WISE DISTRIBUTION OF CAUSES OF ADULT INJURY FATALITY

Manner of
death

Mechanism
of death

Age in years
No of cases (%)

≤20 21-30 31-40 41-50 51-60

Homicide

Blunt weapon 7(7.7) 21(6.1) 22(9.3) 11(8.2) 9(15.8) 70(8.1)

Firearm 28(30.8) 168(49.1) 118(50.0) 64(47.8) 25(43.9) 403(47.4)

Sharp Weapon 34(37.4) 71(20.8) 31(13.1) 17(12.7) 3(5.3) 156(18.1)

Suffocation 1(1.1) 1(0.3) 1(0.4) 3(2.2) 4(7.0) 10(1.2)

Accidental

Accidental 
poisoning 1(1.1) 1(0.8) 2(0.2)

Burn 4(4.4) 6(1.8) 8(3.4) 7(5.2) 25(2.9)

CO poisoning 2(2.2) 1(0.4) 3(0.4)

Drowning 2(2.2) 11(3.2) 12(5.1) 3(2.2) 2(3.5) 30(3.5)

Electrocution 2(2.2) 7(2.1) 7(3.0) 4(3.0) 20(2.3)

Fall 2(2.2) 1(0.3) 1(0.4) 3(2.2) 1(1.8) 8(0.9)

Firearm 2(0.6) 3(1.3) 5(0.6)

Road injury 4(4.4) 45(13.2) 24(10.2) 18(13.4) 10(17.5) 101(11.7)

Gas inhalation 5(1.5) 3(1.3) 1(0.7) 2(3.5) 11(1.3)

Suicide

Chemical/drug 
Injection 2(2.2) 0(0.0) 1(0.4) 3(0.3)

Hanging 2(2.2) 4(1.2) 4(1.7) 2(1.5) 1(1.8) 13(1.5)

Total 91(100.0) 342(100.0) 236(100.0) 134(100.0) 57(100.0) 860(100.0)

Discussion

This is the first study of injury fatality among adults 
in this region. Unlike in developed countries, the vital 
registration in Nigeria is a perennial failure.6 Information 
from medico-legal autopsy data has advantage of 
capturing unnatural deaths in the community, irrespective 
of where the death occurred. This is corroborated by the 

high rate of unnatural deaths in autopsy-based mortality 
studies in Nigeria.7 It is also a general observation that 
injury fatality represents the tip of a pyramid whose base 
is composed of non-recorded, non-treated and treated 
non-fatal injuries.8 There is therefore need for improved 
surveillance system for more holistic retrieval of data 
on injury mortality of the population to guide health 
intervention and policies.
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In developing countries, injuries have remained 
a poorly-addressed public health concern. Poverty, 
non-existence of preventive measures and the poorly 
equipped health-care system remain major draw-backs 
in low and middle income countries (LMIC). This 
corroborated by the report that more than 90% of injury 
fatality occur in LMIC. 9

In this study, we noted a preponderance of male 
injury fatality, which is consistent with other reports.10 

The gender disparity on adult fatal injuries is attributed 
to multiple factors, including male masculinity, gender 
role in the society, occupational choices, sociocultural 
and behavioral factors.10,11 Generally, relative to women, 
men have higher propensity to risk taking.11 Males are 
more involved in outdoor occupations associated with 
high risk of injuries  such as electrification, welding, 
boat-driving, haulage services, and automobile services. 
Alcohol and substance abuse, a proven risk factor for 
injury is also more prevalent among males.12 Women’s 
role in childbearing increases their cost of risk-taking 
since offspring survival depends on them, making them 
to be more prudent in their actions.13 Although, injury 
fatality among adult females is relatively lower, injuries 
are also an important cause of morbidity and mortality 
among this group.14 There is need for public health 
intervention that do not only advocate for behavioral 
change but also societal changes, especially as it relates 
to gender perceived roles in the society.

Our report shows that mortality rate increased with 
age and peaked in the 3rd decade and declined gradually 
thereafter. This finding is corroborated by reports from 
WHO, supporting a relatively high injury fatality among 
the 15-29 years age group, mostly attributed to homicide, 
road injuries and war.15 High risk-taking behavior, peer 
influence and delinquent behavior are the major triggers 
of such high fatality among young adults.15 Older adults 
are more prudent hence they are less adventurous which 
reflects in low injury rates in the older age group.

In relation to manner of death, homicide was the 
most common with suicide being the least. The high rate 
of homicide in this region may be attributed to multiple 
factors including the age-long militancy, cultism, long-
standing inter-ethnic crisis, unemployment, ignorance, 
inequality, poverty and the ineffective health system.16 

The low level of suicide death is expected in our 

environment where suicide is seen as a taboo and a 
desecration of the land.17 Earlier studies across the 
globe also showed that suicide rate is lowest in Africa.18 

It could be postulated that accidental deaths are under-
reported due to laxity of law-enforcement agencies, who 
would not be bothered over accidental deaths as they are 
over homicide cases.

In this study, fatal intentional firearm injuries 
ranked topmost among causes of fatality with 70% of 
cases encountered in the 21-40 years age-group. There 
was also a marked gender disparity with 93.8% of the 
victims being males. This is not surprising as activities 
associated with use of firearm such as interpersonal 
violence, armed robbery, communal crashes, religious 
violence, militancy, cultism and political vendettas are 
common in this age group.19 Also corroborating this fact 
is the report of influx of illicit firearms into this region20 

despite the law that restricts ownership of firearms 
in the country.21 There is therefore need for the law 
enforcement agencies to ensure enforcement of this law.

Road injury is a serious problem in developing 
countries, resulting in increasing death, disability and 
economic loss.22 In this study, it accounted for 11.7% 
of fatality, 82% were among males, and 70% occurred 
among adults of 21-40 years. This is attributable to the 
explosive economic and population growth in a backdrop 
of non-existing railway system and unaffordable air 
transport. Road safety is determined by a combination 
of human behavior and structural factors. Better road 
design that accommodates footpath for pedestrians, 
street lighting, proper road maintenance, use of road 
worthy vehicles, enforcement of road safety rules, 
banning of motor cycle in major roads and provision of 
surveillance ambulance services are ways of effectively 
reducing road injury rate.22.23

Fatal drowning in this study is low in view of the 
WHO report that drowning claimed 372,000 lives in 
2012 and that most of these cases occurred in LIMC.24 

The cases in our study therefore represent a tip of 
the iceberg with a base composed of unreported fatal 
drowning. High gender disparity may be attributed to 
greater involvement of adult males in water-related 
leisure and occupations. There is need for individuals, 
community and policy makers to adopt preventive 
measures to tackle this menace.
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The electrocution fatalities in this report were all 
unintentional deaths and exclusively among males, 
with 70% affecting the 21-40 years age group. There is 
need for proper electric safety training both at home and 
workplace to reduce the risk of electrocution injuries.

Flame burn injury was encountered in 2.9% 
of fatality in this study with a fairly equal gender 
distribution. Most studies in Nigeria are based on in-
hospital patients or autopsy studies and may not give 
a clear picture of the incidence. Studies have shown 
that 4.8% of trauma deaths in Nigeria result from burn 
injuries.25 The rising incidence of burns injury are due to 
pilfering and vandalization of petrochemical pipelines, 
kerosene adulteration, poor understanding of burns 
prevention strategy, poverty and ignorance. 26 There 
is need to focus on burn prevention strategies, and to 
strengthen the health sector on management of burn 
injuries. 

Cases of gas explosion related deaths were also 
reported in this study. These are attributed to poor 
maintenance culture of the multi-national companies, 
and the lingering pipeline vandalization that frequently 
occur in this region.27

With the available weight of evidence, there is 
an urgent need for all stake holders to ensure reversal 
of this death toll. If the law enforcement agencies are 
better equipped to persecute criminals, it will discourage 
prospective homicide offenders. Educating the society 
on injury prevention strategies will go a long way in 
reducing accident related injuries. There is no better 
time than now for the government to invest in road 
rehabilitation, considering the present state of the roads. 
Above all, developing a low cost but effective trauma 
care service within the state will no doubt reduce the 
mortality rate of injured victims.

In sum, adult injury fatality is poorly addressed 
public health problem in Nigeria. The study showed 
high vulnerability of victims in the 3rd decade of life 
and a disproportionately higher male fatality. Homicides 
appeared relatively high while suicides was rare. 
Proper understanding of causes and manners of these 
preventable deaths is necessary to guide design of public 
health interventions and policies.

Limitation of the study: The study is an autopsy 
study and is based on cases referred to us by the law 
enforcement agencies. Some cases may not be reported 
to the Police and some cases, the people concerned 
may avert the course of justice through illegal means. 
Therefore, the autopsy rate may only cover a fraction of 
injury related deaths. There is therefore need for greater 
surveillance and enforcement of autopsy on all coroner 
cases.
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Abstract
The estimation of post-mortem interval (PMI) procedures seem to subjectivity in assessment and less 
sensitivity and specificity. Biochemical determination of trace elements from closed-system samples, 
such as vitreous humour (VH) and synovial fluid (SF) is an alternative laboratory investigation for PMI 
estimation. The inductively coupled plasma-mass spectrometry (ICP-MS) provides more rapid, precise and 
sensitive analysis of elements samples. However, determination of electrolytes and trace elements in VH 
and SF by ICP-MS, and application for PMI has not been intensively investigated. In this study, VH and 
SF from twenty adult domesticated pig carcasses were collected at 1, 3, 6, 12, 24, 36, and 48-hour after 
death. Samples were analysed for total protein concentration, Ca, Cu, Fe, K and, Na using ICP-MS. The 
results showed that the protein concentration in VH was significantly increased in time dependent manner, 
but not for SF. The level of K and Fe in both VH and SF increased in time dependent manner, with a good 
correlation between both sample sources. The calcium concentration of both VH and SF increased in time 
dependent manner, but there was no correlation between both sample sources. Sodium was significantly 
reduced at 36-48 h, with a correlation between both sample sources. However, the copper level in VH was 
increased at 36-48 h but reduced in SF. In conclusion, this study showed for the first time that multiple trace 
elements and electrolytes could be detected, using the ICP-MS, in both of VH and SF simultaneously and 
additionally its correlation. 

Keywords: time since death; post-mortem interval; inductively coupled plasma-mass spectrometry; vitreous 
humour ; synovial fluid  
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Introduction

The time since death or post-mortem interval 
(PMI) estimation through the analysis of post-mortem 
biochemistry was first investigated in the mid-twentieth 
century 1. Biochemical markers are examined to predict 
time since death 2-4. The majority of the PMI parameters 

utilize the ante-mortem and post-mortem concentration 
discrepancies of biochemical substances in blood, which 
occur rapidly and are also influenced by several factors 
and become limitation of interpretation 5. A “closed 
compartments” such as cerebrospinal fluid, synovial 
fluid, and vitreous humour could be more suitable for 
the assessment of post-mortem changes.

The vitreous humour is one of the preferred mediums 
for post-mortem electrolyte concentrations 6, 7. Several 
organic and inorganic analytes have been investigated 3, 
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8. Alternatively, synovial fluid could also be a source for 
PMI estimation 9. The electrolyte analytical technique 
that is most widely used for potassium and sodium ions 
in vitreous humour and synovial fluid by means of ion-
selective electrodes (ISE) and flame photometry. This 
process utilises commercial automated or manually 
operated analytical instruments which are available in 
most hospitals and laboratories. 8, 10-14. 

Inductively coupled plasma-mass spectrometry 
(ICP-MS) provides more rapid, precise, and sensitive 
analysis of very low concentrations of elements in 
liquid samples. However, the application of ICP-MS 
in the determination of electrolytes and trace elements 
in vitreous humour and synovial fluid has not been 
intensively investigated. The purpose of this study is 
to integrate ICP-MS into the investigation of multiple 
electrolytes and trace elements in vitreous humour and 
synovial fluid for PMI estimation.  

Materials and Methods 

Chemical and reagents

The internal standards for ICP-MS; Ca, Cu, Fe, 
K and, Na were supplied by SCP Science (Quebec, 
Canada). Ultrapure water was purchased from Agilent 
(California, United States). Other chemicals were 
purchased from Sigma-Aldrich (St. Louis, Missouri, 
United States). 

Materials

Twenty adult domesticated male and female pig 
(Sus domesticus) carcasses of varied ages were selected 
as the animal model. Each pig carcass weighed ≥ 45 
kgs. The pig carcasses were purchased from a standard 
abattoir, Pratumthani province, Thailand. Immediately 
after death, the animal carcasses were immediately 
transported to an open field research site, where they 
were placed on the grass under natural shade and ambient 
conditions. The ambient and pig carcass temperature 
was recorded simultaneously in accordance with sample 
collection time.  

Vitreous humour collection

Approximately 100 µl of vitreous humour was 
collected from both eyes of each pig carcass using a 
21G needle with a 1 ml plastic syringe. Vitreous humour 

samples were collected 1, 3, 6, 12, 24, 36, and 48-hour 
intervals from the same animal carcasses. The same 
needle and syringe were used to collect vitreous humour 
from both eyes, stored at -80°C until further analysis.  

Synovial fluid collection

Approximately 100 µl of synovial fluid was collected 
from each pig carcass using a 21G needle attached with 
1 ml plastic syringe. The same needle and syringe were 
used to collect synovial fluid from all 4 joints at 1, 3, 6, 
12, 24, 36, and 48-hour intervals from the same animal 
carcasses. The samples were stored at -80°C until further 
analysis. 

Sample Preparation

An aliquot part of 50 µl of thawed vitreous humour 
sample was transferred into 15-ml plastic tubes. 
Ultrapure nitric acid 5% (v/v) was then slowly added to 
the sample to give a final volume of 3 ml. The samples 
were centrifuged at 500 x g at room temperature for 15 
minutes. The supernatant was then transferred to pre-
washed 15-ml plastic tubes with natural caps for multi-
element analysis. 

Determination of protein concentration by Bradford 
protein assay

Fifty microliters of the protein samples were added 
to 2.5 ml of Bradford reagent (BIO-RAD, USA) and 
incubated at room temperature. Sample absorbance was 
measured using a spectrophotometer at 595 nm.  

Determination of electrolytes and trace elements by 
inductively coupled plasma-mass spectrometry (ICP-
MS)

All samples were analysed three times for Ca, Cu, 
Fe, K and, Na using inductively coupled plasma-mass 
spectrometry (ICP-MS) (7500 Series, Agilent). The 
samples and standards were aspirated and nebulized 
using a quartz Scott-type spray chamber into the argon 
plasma through a peristaltic pump operated at a flow rate 
of around 0.9-1.0 ml/min. The elements were analysed 
with a quadruple mass analyser.  

Statistical Analysis

All values were expressed as mean ± standard 
deviation (S.D.). All comparisons were assessed by one-
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way analysis of variance (ANOVA), followed by the 
Tukey-Kramer test. A statistical value of less than 0.05 
was considered significant. Correlation analysis was 
calculated using Pearson’s correlation or Spearman’s 
rank correlation. 

Results

1. Alteration of carcass body temperature

The pig carcasses were placed on the grass under 
natural shade and ambient conditions (Figure 1A). The 
body temperature dropped to 28.5 °C at 12 h after death 
which corresponded to the ambient temperature (Figure 

1B). The carcass temperature was then stable until the 
end of the data recording period, regardless of fluctuating 
ambient temperatures. 

2. Determination of total protein content from 
vitreous humour and synovial fluid

The results showed that vitreous humour protein 
collected at 6 hours after death was significantly higher 
than at 0-3 hours. The vitreous humour protein peaked 
at 36 hours after death. (Figure 1C), which significantly 
different when compared to other periods. In contrast, 
the synovial fluid results showed no significant change 
in protein concentration.(Figure 1D).

Figure 1. The animal carcasses were placed on the grass under natural shade and ambient conditions 
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(a). The ambient and pig carcass temperatures 
were recorded over 48 hours (b). The protein 

concentration of vitreous humour (c) and synovial 
fluid (d) was determined by Bradford assay. 

3. Determination of sodium ion from vitreous 
humour and synovial fluid

The sodium ion concentration in vitreous humour 
and synovial fluid changed at 36 hours after death. 

However, the sodium ion concentration in vitreous 
humour at 48 hours after death was significantly lower 
than at earlier time checks (Figure 2A). Whereas, the 
sodium ion in synovial fluid at 36 hours and 48 hours 
after death were significantly lower than at earlier time 
points (Figure 2B). Interestingly, the results showed a 
correlation of sodium ion concentration, at 48 hours 
after death between vitreous humour and synovial fluid 
(r = -0.529, p = 0.02) (Figure 2C).

Figure 2. Determination of sodium ion from vitreous humour (a) and synovial fluid (b) and correlation of 
sodium ion at 48 hours after death (c) 
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4. Determination of potassium ion from vitreous 
humour and synovial fluid

The results showed that the concentration of 
potassium ion in both vitreous humour and synovial 
fluid continuously increased over the data collection 
period. The potassium ion concentration in vitreous 
humour increased significantly at 12 hours after death 
(Figure 3A), whereas the synovial fluid potassium ion 
concentration increased significantly at 6 hours after 
death (Figure 3B). However, there was no correlation 
in potassium ion concentration at 48 hours after death 
between vitreous humour and synovial fluid (r = -0.433, 
p = 0.06) (Figure 3C).

Figure 3. Determination of potassium ion from 
vitreous humour (a) and synovial fluid (b) and 

correlation of potassium ion at 48 hours after death 
(c)  

5. Determination of calcium ion from vitreous 
humour and synovial fluid

The calcium ion concentration in vitreous humour 
increased significantly at 24 hours after death (Figure 
4A), whereas the calcium ion concentration in synovial 
fluid was significant at 12 hours after death. (Figure 4B). 
There was no correlation of calcium ion concentration 
at 48 hours after death between vitreous humour and 
synovial fluid (r= 0.233, p = 0.212) (Figure 4C).

Figure 4. Determination of calcium ion from 
vitreous humour (a) and synovial fluid (b) and 

correlation of calcium ion at 48 hours after death (c)  
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6. Determination of iron ion from vitreous humour 
and synovial fluid

The results showed a continuous increase in iron 
concentration in vitreous humour throughout the data 
collection period. At 36-48 hours after death the level 
of iron ion concentration in vitreous humour was 
significantly higher than earlier time points (Figure 

5A). In contrast, the iron concentration in synovial fluid 
increased 1 hour after death and remained unchanged 
thereafter. However, statistical analysis showed that at 
48 hours after death the level of iron ion concentration 
in vitreous humour was significantly higher when 
compared to 0 hours (Figure 5B). Interestingly, there 
was a positive correlation in iron ion concentration, at 48 
hours after death, between vitreous humour and synovial 
fluid (r = 0.610, p = 0.02) (Figure 5C). 

Figure 5. Determination of iron ion from vitreous humour (a) and synovial fluid (b) and correlation of iron 
ion at 48 hours after death (c) 
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7. Determination of copper ion from vitreous 
humour and synovial fluid

At 24-48 hours after death the level of copper ion 
concentration in vitreous humour was significantly 
higher from other time points (Figure 6A). In contrast, the 
copper ion concentration in synovial fluid was unchanged 
until 36-48 hours after death. The level of copper ion 
concentration in synovial fluid was significantly lower 
from 36 hours onwards when compared to the previous 
time points (Figure 6B). Interestingly, there was a 
significant correlation of the copper ion concentration, 
at 48 hours after death, between vitreous humour and 
synovial fluid (r = 0.517, p = 0.02) (Figure 6C). 

Figure 6. Determination of copper ion from vitreous 
humour (a) and synovial fluid (b) and correlation of 

copper ion at 48 hours after death (c) 

Discussion

The majority of post-mortem interval (PMI) studies 
concentrate on 12 in vitreous humour and there is 
insufficient information available on other electrolytes 
and minerals beyond K, Na, Cl and Ca. Moreover, 
studies on the correlation of various electrolyte and 
mineral concentrations between different body fluid 
compartments are limited 15.

Vitreous humour, potassium ion 12 is the most 
extensively investigated biochemical marker as its 
concentration increases after death 15. Vitreous humour 
is one of the most suitable mediums for investigation 
because, firstly, electrolytes are secure and isolated in 
the eyeball. The extreme density and toughness of the 
sclera offers significant protection and stabilization of 
internal content. In which the electrolyte concentrations 
in vitreous humour can be stable for up to 120 hours 
post-mortem 3. Therefore, vitreous humour is considered 
ideal for the study of PMI, which firstly reported in 1959 
16. However, there was some discrepancy in conclusions 
due to the estimated intercepts and gradients or slopes of 
regression line(s), the reliability and confidence interval 
and the standard error or deviation 12, 17. 

Alternatively, synovial fluid is also considered 
as medium for PMI estimation. The protein and large 
biochemical constituents in synovial fluid are well 
established in rheumatology 18. The joint capsule 
(stratum fibrosum) and the inner layer comprises a 
unique cellular lining of synoviocytes creating the 
synovial membrane 19. A study by Ropes et al. 20 
found the presumptive absence of fibrinogen in human 
synovial fluid in the absence of significant pathology, 
which leads to a probable advantage of synovial fluid 
over other mediums for PMI. 

The results from the current study demonstrated that 
all measurable elements displayed significant changes 
over the data collection period. Interestingly, three of the 
eight elements; sodium, iron and copper ions revealed 
significant correlations between vitreous humour and 
synovial fluid. The study found that there was no single 
element that could serve as a marker for universal PMI 
estimation. The pattern of alteration did not clearly 
indicate a process of diffusion of some intracellular 
elements within vitreous body or synovial fluid. 
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A study by Tumram et. al. 14 also exhibited significant 
changes in potassium and glucose concentration in both 
vitreous humour and synovial fluid in cadavers. 

It was apparent that different elements displayed 
different relationships with PMI. Thus, it was feasible 
to obtain a high degree of accuracy of PMI estimation 
using multiple vitreous elements as predictor variables. 
To obtain multi-elemental analysis simultaneously, the 
ICP-MS appeared to be the most appropriate technique 
and its potential has not been sufficiently explored .  

Conclusions

This study is the first to quantitatively determine 
multiple elements in vitreous humour and synovial 
fluid simultaneously and additionally its correlation 
using the ICP-MS. Moreover, utilizing alterations and 
correlations of multiple elements in the vitreous humour 
and synovial fluid tends to increase the accuracy of post-
mortem interval estimation. The latter has a potential use 
as an alternative medium for the estimation of time since 
death.  
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Abstract
The advances in cataract surgery are aimed at finding a surgical method capable of providing accurate and 
predictable results in terms of outcome. Surgically Induced Astigmatism (SIA) is one of the causes of the poor 
quality of vision post-operatively because of the blurring of images. SIA in turn, depends on the type, length 
and the position of the incision.so this study to compare the mean keratometeric reading preoperative and 
one month postoperative in phacoemulsification versus manual small-incision cataract surgery and to find 
which produce less surgically induced astigmatism. This was a prospective, observational, cohort study on 
patient with cataract carried out from April 2018 to September 2018. This study conducted on (206) patients 
attending to ophthalmic department in Najaf. The cases were divided into two groups. Each group had 103 
patients. One group had undergone phacoemulsification and the other group had undergone superior scleral 
tunnel incision and follow up after one month to find which procedure less surgically induced astigmatism. 
Preoperative and postoperative keratometeric was performed after one month. According to this study mean 
keratometeric reading in the Phaco group preoperative k1= 43. 80, k 2= 44.69 and postoperative k1 = 
43.71and K2 =44.62.While Mean keratometeric reading in the SSTI group preoperative k1=44.00, K2 = 
45.02 and postoperative k1 =43.91 and K2= 45.41.

Mean astigmatism at one month postoperative in patient undergoing Phaco was 1.3 ±0.9 and undergoing 
SSTI was 1.3± 0.7, there was no statistical difference in astigmatism at one month postoperative (P=0.5).

This study reveals that superior approach in PHACO and MSICS produced similar astigmatic outcome, 
there is no significant difference in the mean surgically induced astigmatism in both types of surgery. 

Keyword: cataract surgery, Phacoemulsification, manual small-incision cataract surgery, Surgically 
Induced Astigmatism, incision site 

Introduction

The sclera forms the posterior five-sixths of the 
connective tissue coat of the globe. The sclera maintains 
the shape of the globe, offering resistance to internal 
and external forces, and provides an attachment for the 
extraocular muscle insertions. [1] The transition zone 
between the peripheral cornea and the anterior sclera, 
known as the limbus. The surgical limbus can be divided 
conceptually into two equal zones: anterior bluish-
gray zone and posterior white zone. [2] The cornea is a 
transparent structure at the front of the eye. It is a powerful 

refractive surface and a robust barrier that protects the 
ocular contents. Peripheral corneal asphericity reduces 
optical blur from spherical aberration [3] The crystalline 
lens is biconvex, avascular, transparent structure 
enclosed by capsule, which is basement membrane 
secreted by lens epithelium. The normal lens transparent 
any congenital or acquired opacity in the lens capsule 
or substance, irrespective of the effect on vision, is a 
cataract. [4]

Cataract poses both a significant socioeconomic 
burden and a public health concern, as it is the leading 
cause of blindness worldwide. [5]. By far the most 
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important risk factor for cataract is age; ageing-related 
cataract constitutes the great majority of all cataracts 
and is a major public health problem worldwide. In 
developing countries, where the availability of surgical 
facilities is limited, ageing-related cataract is the leading 
cause of blindness. Because at present there is no 
efficacious non-surgical therapy for cataract, the problem 
is expected to increase in magnitude in coming decades 
as the world population becomes progressively older. [6] 

The change of surgical techniques from large corneal 
incision to phaco has great effect on SIA. [7] The current 
treatment for cataract is surgery while phaco remains 
the more advanced and technically superior method of 
cataract surgery; manual small incision cataract surgery 
(MSICS) is the most popular surgical management 
option for cataracts in developing countries. [8] The first, 
phaco, involves using a high frequency ultrasound probe 
to fragment the lens, and this machine also removes 
the lens fragments from the eye. The second, called 
MSICS involves using instruments to remove the lens 
from the eye through a small incision. [9] Advantage of 
phaco versus MSICS was smaller wound size, faster 
healing time, fewer wound problems (wound leak and 
iris prolapse) less astigmatism, less risk of expulsive 
hemorrhage; operation can perform under topical 
anesthesia and conjunctival sparing. Disadvantage of 
phaco versus MSICS was machine dependent, longer 
learning curve and higher complication rate during 
learning curve. [10] At present time, cataract surgeries 
by phaco through clear corneal incision have become 
principal method for cataract surgery because of its 
bloodless and fast approach. The postoperative SIA 
has always been concern to most surgeons. [11] Post 
cataract surgery astigmatism causes a delayed in visual 
rehabilitation, limiting the visual outcome and reduces 
the effectiveness of the surgical procedure. [12] Factor 
like location, direction, length, width, depth, and shape 
of incision, types of suture and suture material have been 
found to influence the astigmatism.[13] Low induced 
astigmatism, faster healing of corneal wound and no 
direct damage to cornea justify the usage of small self-
sealing sclera-cornea tunnel incision.[14] With reference 
to the location of the incision, placing the incision on 
the steeper corneal meridian based on the preoperative 
keratometeric reading has been recommended [15] .The 
idea is that because of the one-to-one coupling from 
corneal incisions, there is flattening of the corneal 

curvature in the meridian on which the incision is placed, 
with a corresponding steepening to the same degree 
of the orthogonal meridian [16]. Thus, there will be a 
reduction in the corneal power of the steeper meridian 
when an incision is placed on that meridian, with a 
corresponding steepening to the same degree of the flat 
orthogonal meridian. The difference in corneal powers 
between the flattened steeper meridian (meridian on 
which the incision was placed) and the steepened flatter 
meridian will then be reduced postoperatively leading to 
minimal postoperative corneal astigmatism. [17]

Aim of Study

1- To compare the mean keratometeric reading 
preoperative and one month postoperative in 
phacoemulsification versus manual small-incision 
cataract surgery 

2- To find which produce less surgically induced 
astigmatism.  

Patients and Methods 

This was a prospective, observational, cohort study 
in patients with cataract carried out from April 2018 to 
September 2018. This study conducted on (206) patients 
attending to Al-Sadder medical city in Najaf. 

The cases were divided into two groups. Each 
group had 103 patients. One group had undergone 
phacoemulsification and the other group had undergone 
MSICS with one month for follow up. 

Inclusion Criteria

Patient having cataract of any grade affect the vision 

Exclusion Criteria 

1. Patients with additional visual comorbidity, 
which may influence the visual outcome after surgery, 
glaucoma, and corneal pathology.

2. Patient having temporal incision. 

3. Patients with traumatic, subluxated cataract.

Preoperative ophthalmological examinations 
consisted of the best-corrected visual acuity using the 
Snellen metric chart, slit-lamp examination to detect the 
type of cataract, intraocular pressure measurements and 
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fundus examination if possible.

Preoperative keratometeric reading was performed 
using autokeratometer A-scan was used to measure the 
axial length and to calculate the power of intraocular 
lens (IOL) aiming for emmetropia. B-Scan (Ophthalmic 
Ultrasonography Scanner was used to check the posterior 
segment and postoperative keratometry and auto 
refraction was performed using autorefractokeratometer 
after one month.

Surgical procedure:

After pupil dilation, under aseptic approach ,local 
anesthesia was given, In the manual small-incision 
cataract surgery steps[9] And in phaco group steps [9]

Data collection:

Name, Age, sex, side of eye, k-reading (k1, K2) 
preoperative, after one-month postoperative k- reading 
and autorefraction. 

Patient name
Age
Sex

Eye
Right left

k-reading K1 K2

Preoperative

Postoperative
(After one month)

Auto-refraction

Data of the studied group were entered and analyzed using the statistical package for social sciences, SPSS, 
version 20. Analytic statistics presented as mean, standard deviation (for the age, keratometeric reading and 
astigmatism), and proportions (for categorical variables). Chi square test was used to compare patients with regard 
to age group and gender. Data were analyzed using Student’s t-test for means difference of two groups. Qualitative 
data were presented as numbers and percentages and compared using the χ2-test Level of significance, P. value of 
less than or equal 0.05 was considered as significant. Results presented in tables. 

Findings 
Table 1 Gender, side and age distribution of the studied group (N =206)

P Total

Type of operation

 Characteristics MSICS n=103
No. (%)

Phaco 
n =103

No. (%)

0.4
116 (56.3)55 (53.4)61 (59.2)Female 

Gender 
90 (43.7)48 (46.6)42 (40.8)Male 

0.3
95 (46.1)44 (42.7)51 (49.5)Rt

Side 
111 (53.9)59 (57.3)52 (50.5)Lt

0.00362.56±7.958.69±10.4Age (Mean ± SD) 
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Table 2 Preoperative and postoperative mean keratometeric reading 

p
MSICS N=103

Mean± SD
Phaco N=103

Mean± SD
Reading 

0.444.00 ± 1.757 43.80 ± 1.905Pre k1

0.245.0 ±1.725  44.69±1.764Pre k2

0.443.91±1.766  43.71±1.757Post k1

0.0445.14±1.856  44.62±1.714Post k2

Table 3 Distribution of SIA after one month in the patients according type and study group

PTotal
Type of operation

 Type of astigmatism
MSICS n=103No. 

(%)
Phaco

n=103No. (%)

0.9

41 (19.9)20 (19.4)21 (20.4)With rule astigmatism”

129 (62.6)65 (63.1)64 (62.1) “Against rule astigmatism”

32 (15.5)16 (15.5)16 (15.5) “Oblique astigmatism”

4 (1.9)2 (1.9)2 (1.9)“No astigmatism”

206 (100)103 (100)103 (100)Total 

Table 4 Postoperative autorefractive reading of astigmatism and mean SIA in the patient according type 
and study group 

P Total

Type of operation

Postoperative autorefraction
cylindrical MSICS n=103

No. (%)

Phaco
n=103

No. (%)

0.07

48(23.4)17 (16.5)31(30.3)0-0.50 D

65 (31.5)38 (36.9)27 (26.2)0.51-1.00 D

40 (19.4)18 (17.5)22 (21.3)1.01-1.50 D

26 (12.6)17 (16.5)9 (8.7)1.51-2.00 D

27 (13.1)13 (12.6)14 (13.5)more tnan2.01 D

206 (100)103 (100)103 (100)Total 

0.51.3±0.71.3±0.9Mean SIA± SD
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Discussion

This study was comparative prospective cohort study 
that compares SAI between phaco and MSIC surgery. 
In the phaco group difference keratometeric reading 
between preoperative and postoperative K1 = 0.09 and 
K2 = 0.07. In the MSICS group difference keratometeric 
reading between preoperative and postoperative 
K1= 0.09 and K2 = -0.14. There was no significant 
difference between preoperative and postoperative 
mean k1 reading in both phaco and MSICS group and 
slight change in mean K2 reading. The distribution 
of postoperative astigmatism in Phaco was higher 
incidence of against rule astigmatism 62.1%, with rule 
astigmatism 20.4%, oblique astigmatism 15.5% and 
no astigmatism 1.9% among of that 103 patients with 
shifted toward against rule astigmatism. The distribution 
of postoperative astigmatism in the group MSICS was 
higher incidence of against rule astigmatism 63.1%, 
with rule astigmatism 19.4%, oblique astigmatism 
15.5% and no astigmatism 1.9% among of that 103 
patients with shifted toward against rule astigmatism. 
Generally, the corneal astigmatism seen is with-the-rule 
in young patients and there is a shift towards against-
the rule astigmatism as age advances. With the rule, 
astigmatism in younger age can be due to the upper 
and lower lids compressing a portion of the cornea and 
causing steepening of the vertical curvature. However, 
as age advances - the compressive effect of the lids is 
lessened by lid laxity, decreased tone of Muller’s muscle 
and increased corneal rigidity. [18] Our study correlates 
with the observation made by Reddy B et al[19] concluded 
that significantly against the rule shift in astigmatism in 
the phacoemulsification group and the MSICS superior 
incision group. Like our study with observation made 
by Renu M Magdum et al[20] where Post operatively at 
the end of 3rd month in superior MSICS group, majority 
of the patients (74%) had ATR astigmatism and only 
8 (16%) of the patients had WTR astigmatism. This 
is because incision on the vertical meridian causes 
flattening of the vertical meridian and steepening of the 
horizontal meridian leading to ATR shift. In temporal 
incision group, majority of the patients (56%) had WTR 
astigmatism as the incision on the horizontal meridian n 
causes flattening in that meridian and steepening along 
the vertical meridian leading to WTR shift. Unlike 
our study with observation made by Latha N. et al [21] 
comparing the Superior corneo-scleral incision and clear 

corneal incision, ATR was found to be 60% in Superior 
corneo-scleral and 32% in Superior clear corneal 
incision. Superior clear corneal incision tends to produce 
less ATR astigmatism than corneo-scleral incision while 
in our study was no significant differences, both surgeries 
produced ATR astigmatism. Mean astigmatism at one 
month postoperatively in patients undergoing phaco was 
1.3D. Mean astigmatism at one month postoperatively 
in patients undergoing MSICS was 1.3 degree. There 
was no statistical difference in astigmatism at one month 
postoperative (p =0.5) .Our study correlates with the 
observation made by Kalaf M. et al .[22] the mean SIA 
was 2.08 in the PHACO group, whereas in the MSICS 
group it was 2.96. There was no statistically significant 
difference in the amount (P=0.166) of SIA between 
patients treated with phaco and patients treated with 
MSICS. The same results were obtained by Ruit et al. 
[23] The result obtained by Kağnici1 D et al [24] ;mean 
SIA was less in the group with limbal incision than in 
the group with corneal incision on postoperative first 
day, first week and first month. However, this difference 
was not statistically significant. Different results were 
obtained by both Venkatesh et al. [25] and George et al. 
[26]; they reported that phaco caused significantly lesser 
SIA compared with MSICS at 6 weeks postoperatively.

Conclusions

This study reveals that superior approach in PHACO 
and MSICS produced similar astigmatic outcome, 
there is no difference in the mean surgically induced 
astigmatism in both type of surgery. 

Recommendations:

In both type of surgeries had similar results, MSICS 
can be consider as alternative to PHACO in very hard 
cataract cases , in which the cornea may be comprised 
by excessive uses of ultrasound power and affect the 
outcome . 
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Abstract
This research was to explore improvements in lipid profile, TSH, T3, T4 and prolactin during three 
stage of the progress. Pregnancy leads to development in both hormones and biochemistries of the 
maternal blood. The study involved a control group of 20 non-pregnant women and 30 pregnant and. 
Automatic hormone analyzer1 and biochemistry automatic analyzer measured hormones, with the 
lipid profile2. Although T3, T4, TC and TG showed no significant increases in first (p≥ 0.05) compared 
with the control group, TC and TG increased significantly in the second phase and third stage of pregnancy 
trimesters and T3 and T4 significantly in the third phase of pregnancy quarter (p ≥0.05) compared with the 
control team (p ≥0.05). The results demonstrate a significant increase in prolactin in three stage of pregnancy 
(p≥0.05). No significant increase (p ≥ 0.05) in comparison with control groups was shown in LDL-C and 
HDL -C over all phases of the prolactin. Increased prolactin, thyroid hormones and the rise in lipid fractions 
follow normal pregnancy.

Keywords: LDL-C, HDL-C, TC, TG, T3, T4, Prolactin, Stage, pregnancy 

Introduction

Pregnancy is the time when one or more offspring 
evolves inside the womb of a woman. Several gestations, 
including twins or triplets, may take place during 
pregnancy. Childbornness usually takes place after the 
birth about 38 weeks. For women with 4 weeks of a 
menstrual cycle, it is about 40 weeks after the last regular 
menstrual period3. During the pregnancy, there are great 
modifications in the physiology of a mother to provide 
the requisite fetal nutrients and the mother’s additional 
work resources (before fetal needs occur). The first half 
(up to 13 weeks after conception) starts, when fetus is 
about 13 g and can be as long as 8 cm. These changes 
are not recognized. Rapid fetal growth occurs during the 
second trimester (13 to 26 weeks), and by the end of the 
second trimester, the fetus weighs around 70 g and is 
30 cm long, within which the fetal organs would have 
begun to develop4. The fetal organs complete maturation 
during the third trimester

(26–40 weeks)5.Pregnancy is affected by a number 
of factors, including culture, the environment, social and 
economic circumstances and medical access6. Therefore, 
the prevention of adverse outcomes in pregnancy by 
identifying causal factors for these outcomes is of clinical 
and economic importance. Unfavorable outcomes 
of pregnancy have serious short-term consequences, 
such as increased perinatal morbidity and mortality of 
mother and child7. Women show an increase in lipid 
levels during normal pregnancy, including triglycerides 
(TG) and total cholesterol (TC) at gestational age 
8-11.Pregnant complications including hypertension, 
preterm birth, low birth weight, placental abruption, 
and fetal death have been linked with clinical thyroid 
dysphunction. The relation between subclinical and 
pregnant hypothyroidism has not been well studied. In 
order to assess the outcome of pregnancy of women with 
high levels of thyroid thyrotropin (TSH) and normal free 
thiroxin levels, we carried out the prospective thyroid 
screening 

DOI Number: 10.37506/ijfmt.v14i4.12132



Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4      3289

test 12-15.Maybe prolactin’s [PRL] most important 
traditional role is to encourage milk production in women 
following childbirth. Increases the concentrations 
of prolactin during pregnancy contributing to 
the enlargement and secretion of colostrums in 
mamma glands following delivery in preparation for 
breastfeeding 16-18.In this study we investigate the 
changes in lipids profile, T3, T4, TSH, and prolactin in 
a group of pregnant women to determine the changing 
these parameters during normal pregnancy19-21.

Material & Methods

This study was conducted in AL-Batol Learning 
Hospital, Diyala Governorate, Iraq from May to October 
2018. A total of 50 women aged between 20 and 41 
volunteer for the study. This group consisted of 50 
volunteers, 30 pregnant women and 20 non-pregnant 
women. In about the 32 weeks of pregnancy, 30 pregnant 
women were studied according to pregnancy period. 
Blood samples from all participating women were taken 
after having done quick 8-12 hours of blood overnight. 
Growing woman was collected with 5ml disposable 

syringes and transferred to the flat tube 5ml of fasting 
vein blood.

For half an hour, the blood was left to clotted, then 
centrifuged for 5 minutes at 4000 rpm andused to check 
the parameters tested. The study was performed by an 
automated to analyze total cholesterol (TC), triglycerides 
(TG) and cholesterol (HDL-C) in serum. Hormones were 
measured by hormones automated analyzer1. The Friede 
Wald method was used to estimate the low density of 
lipoprotein-cholesterol (LDL-C) = Total cholesterol 
- (TG/2.2 - HDL-Cholesterol) (mg / dl).The statistical 
software SPSS data analysis was submitted as a mean ± 
Standard Deviation (M±SD). The results are presented. 
The t-test student was used for data analyzes and p≤0.05 
is statistically significant. 

Result

Table 1 displays the mean ± standard (M±SD) 
values for the control blood parameters and pregnant 
women that studied in three stages.

Table 1: The table illustrates (M ± SD) values of studied parameters in control and the three trimesters of 
pregnancy. 

Parameters control 1st trimester 2nd trimester 3rd trimester

TSH mIu/l 3.50±1.08 2.90 ± 1.23 3.40±0.69 3.50±1.15

T3 nmol/l 2.00±0.30 3.20 ± 0.44 2.90 ±0.96 2.60±0.47

T4 nmol/l 90.00±12.58 138 ± 22 140 ± 34 150.0±62.31

PRl ug/l 15.00±3.01 34.0 ± 32.7 100.0±33.45 131.1±31.44

TC mg/l 150.4±17.4 166.4±28.1 180.0±23.4 207.3±32.2

TG mg/l 80.7±6.6 108.7±13.1 126.5 ± 18.4 130.7 ± 20.8

HDL-C mg/l 43.1±5.4 44.7±4.2 48.0±6.3 52.0 ± 5.8

LDL-C mg/l 81.8 ± 14.6 90.3 ± 9.6 123.7 ± 10.9 159.5 ± 22.4

As shown in table 1 there has been no significant differences between the blood levels of these parameters, with 
the exception of prolactin, showing a significant increase in the first quarter when comparing the blood levels of these 
parameters with control groups (p≤0.05) 20-21. 
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Table 2: The relation with control of the studied parameters showed in the first trimester. 

Parameters Control 1st trimester P-value

TSH 3.50±1.08 2.90±1.23 0.784

T3 2.00±0.30 3.20±0.44 0.234

T4 90.00±12.58 138.0±22.05 0.439

Prolactin 15.00±3.01 34.00±32.75 0.01*

TC 150.4±17.4 166.4±28.1 0.195

TG 80.7±6.6 108.7±13.1 0.125

HDL-C 43.1±5.4 44.7±4.2 0.254

LDL-C 81.8±14.6 90.3±9.6 0.321

The result showed an elevation in the levels of the parameters tested (p≥0.05), without noticeable difference, 
with the exception of prolactin, TC and TG, which showed a small elevation (p≥0.05), of the presence in the second 
quarter relative to control and TSH showed almost normalization. 

Table 3: Comparison of studied parameters with control demonstrated in the second trimester. 

Parameters Control 2nd trimester P-value

TSH 3.50±1.08 3.40±0.69 0.72

T3 2.00±0.30 2.90±0.96 0.089

T4 90.00±12.58 140.0±34.22 0.077

Prolactin 15.00±3.01 100.0±33.45 0.001*

TC 150.4±17.4 180.0±23.4 0.049*

TG 80.7±6.6 126.5±18.4 0.045*

HDL-C 43.1±5.4 48.0±6.3 0.231

LDL-C 81.8±14.6 123.7±10.9 0.063

The findings from Table3 show that there is a substantial increase of the number of parameters (p≥0.05)  in 
most of the parameters, except for HDL and LDL rates showing a high presence of the three without significant 
differences(p≥0.05) , and TSH showed a standardization as shown in Table 3. 

Table 4: The Comparison of the parameters measured with control showed in the third trimester. 

Parameters Control 3rd trimester P-value
TSH 3.50±1.08 3.50±1.15 0.733
T3 2.00±0.30 2.60±0.47 0.023*
T4 90.00±12.58 150.0±62.31 0.017*

Prolactin 15.00±3.01 131.1±31.44 0.001*
TC 150.4±17.4 207.3±32.2 0.042*
TG 80.7±6.6 130.7±20.8 0.044*

HDL-C 43.1±5.4 52.0±5.8 0.09
LDL-C 81.8±14.6 159.5±22.4 0.051
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Table 4 explain the result that showed an increase of 
the number of parameters tested (p≥0.05), with noticeable 
difference, with all and only exception of HDL-C and 
LDL-C, which showed a small elevation (p≥0.05), of 
the presence in the third trimester relative to control and 
TSH showed almost normalization. 

Discussion 

The results showed an increase in T3 and T4 thyroid 
hormone levels, especially in the third stage of the 
trimester in pregnant women. This finding is consistent 
with the scientific evidence that the thyroid gland states 
during pregnancy increases and hyper-stimulate thyroid 
hormone levels, which will improve the basal metabolism 
rate appropriate for the mother and fetus. Therefore, 
a thyroid function assessment is important for thyroid 
hormone change during pregnancy. The predicted normal 
increase in thyroid hormone levels during pregnancy 
allows individualized supplementation when required 22-

25. Thyroid stimulation hormone (TSH) concentrations 
are small with standardization in the second and third 
trimesters in the first trimester 26-28. Consequently, 
during pregnancy the average TSH level is lower or less 
than normal in contrast to non-pregnancy. TSH values 
vary with the mother going from the first to the third 
quarter 29.Prolactin concentration in this study revealed 
significant elevation in the first trimester when compared 
to control group and also increased progressively with 
high significant elevation in second and third stages of 
pregnancy. This elevation is to preparation and induces 
the mammalian gland for secretion of milk for feeding 
the neonate. This result agreement with some previous 
studies30.

The current study revealed increases of lipid 
fractions (TC, TG, HDL-C and LDL-C) 31. The growth 
and development of the fetus and support its structures 
during pregnancy period demand increases the metabolic 
fuels and lipids are high energy food 32-33. 
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Abstract
Background: Preeclampsia is the second most common cause of maternal mortality following postpartum 
hemorrhage. In East Java alone the maternal mortality rate due to preeclampsia was 31%. Some studies 
explain that the incidence of preeclampsia can be caused by seasonal variations, whereas other studies say 
that seasonal factors can be a protective factor for preeclampsia.

Objective: To find out how seasons relate to the prevalence of preeclampsia.

Method: A descriptive analytic study using medical record data during. The sample meets the inclusion 
criteria, namely pregnant women with preeclampsia, severe preeclampsia, chronic hypertension with 
superimposed severe preeclampsia, or eclampsia. The exclusion criteria were pregnant women with chronic 
hypertension or gestational hypertension. The sampling technique used was total sampling and cross-
sectional design with observation method using secondary data from medical records. Data was processed 
using IBM SPSS Statistics and presented narratively.

Results: Respondents who experienced preeclampsia in the dry season were 558 people or 19.3% and those 
who did not experience preeclampsia were 844 people or 29.2% The results of data analysis with statistical 
tests using Chi-Square obtained a significance value or p-value of 0.091 (p> 0.05).

Conclusion: No correlation between seasonality and the prevalence of preeclampsia.

Keywords: preeclampsia, rainy season, dry season 

Introduction

Pregnancy Induced Hypertension (PIH), including 
gestational hypertension, preeclampsia and eclampsia, 
is a complication in pregnancy that makes an important 
contribution to maternal and perinatal morbidity and 
mortality worldwide1,2. The pathophysiology of PIH 
is not fully understood, but several risk factors are 
known, including primipaternity, multifetal pregnancy, 

Corresponding author: 
Budi Prasetyo
Department of Obstetrics and Gynecology, Faculty of 
Medicine Universitas Airlangga/ Dr. Soetomo Teaching 
Hospital, Surabaya, East Java, Indonesia
email: budi-p@fk.unair.ac.id

chronic hypertension, a history of previous preeclampsia 
and family history, gestational diabetes mellitus and 
thrombophilia. Environmental factors also appear to 
have a role in the pathogenesis of PIH3. 

The effect of environmental conditions such as 
temperature, relative humidity of the air and the seasons of 
the year on the incidence of diseases has been recognized 
since the time of Hippocrates and is easily perceptible 
in infectious diseases4. In recent years, observations on 
the effect of environmental conditions on the incidence 
of preeclampsia have been documented. Although these 
remain controversial, recent systematic review on the 
subject found mostly consistent evidence of seasonal 
variation in the occurrence of the hypertensive disorders 
of pregnancy in both tropical and non-tropical regions5. 
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The pathogenesis, pathophysiology and pathological 
changes in the function of organs in preeclampsia have 
been widely discussed, but none have satisfactory results. 
There are many factors that explain the occurrence 
of PIH and several studies include seasonal trends as 
factors that can contribute to environmental risk factors 
for PIH. From research that study how seasonal trends 
can affect the occurrence of PIH, results are obtained 
with considerable diversity. This diversity is partly 
due to differences between populations, regions of the 
world and climate in which immunological factors also 
have a role55,6. This research to find out the relationship 
between the seasons in Indonesia (rainy and dry seasons) 
and the prevalence of preeclampsia (preeclampsia, 
severe preeclampsia, chronic hypertension with severe 
preeclampsia and eclampsia). 

Method

This research is a descriptive analytic study which 
uses medical record data at Dr. Soetomo Teaching 
Hospital from January 2017 to December 2018. The 
research design was cross-sectional design using 
observation method, which was collecting secondary 
data in the form of medical records (MR) that was 
processed using IBM SPSS Statistics Version 20. 

The population of this study were women who 
underwent delivery (vaginally or abdominally) at Dr. 
Soetomo Teaching Hospital in 2017-2018. The inclusion 
criteria include pregnant women diagnosed with (1) 
preeclampsia, (2) severe preeclampsia, (3) chronic 
hypertension with superimposed severe preeclampsia, or 
(4) eclampsia. The exclusion criteria in this study were 
pregnant women diagnosed with chronic hypertension 

and gestational hypertension. 

The instrument used in this study was the medical 
record of all pregnancies with preeclampsia, severe 
preeclampsia, chronic hypertension with superimposed 
severe preeclampsia and eclampsia. Total sampling of 
pregnant women with a diagnosis of preeclampsia was 
recorded in 2017-2018. The collected data was processed 
and presented in tabular and narrative form. 

Results and Discussion

Distribution of season frequency and respondent 
characteristics

The total of samples in this study was 2887 
respondents, 1485 respondents or 51.4% of which 
were from the rainy season and in the dry season were 
1402 respondents or 48.6%. And then it was found that 
respondents who experienced preeclampsia were 1195 
people or 41.4% and respondents who did not experience 
preeclampsia were 1692 people or 58.6%. 

The Correlations between seasons and 
preeclampsia

Based on the results of the cross tabulation in the 
table, it can be seen that number of respondents who 
experienced preeclampsia in the rainy season were 637 
people or 22.1%, while those who did not experience 
preeclampsia were 848 people or 29.4%. The results 
of data analysis with statistical tests using Chi-Square 
obtained a significance value or p-value of 0.091 
(p>0.05), meaning that there is no significant relationship 
between seasons and the incidence of preeclampsia.

Table 1: The Correlations between seasons and preeclampsia

Preeclampsia
Total

P
Yes No

Season

Rain
Count 637 848 1485

0.091*

% 22.1% 29.4% 51.4%

Dry
Count 558 844 1402

% 19.3% 29.2% 48.6%

Total
Count 1195 1692 2887

% 41.4% 58.6% 100.0%
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Characteristics of respondents by preeclampsia 
cases based on age in rainy season

Based on age group, it is known that from a total of 
2887 respondents, respondents aged less than or equal to 
16 years were 23 people or 0.8%, respondents aged 17-
34 years were 1992 people or 69.0%, and respondents 
aged over or equal to 35 years were 872 people or 30.2%. 

Preeclampsia cases based on age in dry season

Based on the SPSS calculation results, it is known 
that from a total of 558 respondents with preeclampsia in 
the dry season, 4 respondents or 0.3% were aged below 
or equal to 16 years, respondents aged 17-34 years were 
351 people or 25.0% and respondents aged over or equal 
to 35 years were 203 people or 14.5%. 

In this age category, the results show that most 
women with the preeclampsia were aged 17-34 years. 
These results were not in accordance with studies that 
were carried out in various countries, which reported that 
maternal age at high risk for preeclampsia is the older 
or equal to 35 years old because this age is more likely 
to develop atherosclerosis, which affects small arteries, 
such as those in the kidneys and uterus, and causes 
hypertension7,8. Because of this, older pregnant women 
can easily develop preeclampsia. Maternal age may 
correlate with aging of the placenta. Duckitt reported 
an almost 2-fold increased risk of preeclampsia in 
pregnant women aged 40 years or more. The difference 
in results obtained can be due to the age distribution 

of the population, which is different for each country. 
However with the theories that support the occurrence 
of preeclampsia, it is still important to be vigilant and 
conduct strict screening of risk factors that exist in each 
pregnant woman9,10. 

Characteristics of respondents based on parity

It resulted that from a total of 2887 respondents, 
the number of respondents included in the primigravida 
category were 845 people or 29.3% and respondents 
belonging to the multigravida category were 2042 people 
or 70.7%. From total number of the respondents, those 
who were diagnosed with preeclampsia as many as 1195 
respondents, whereas the primigravida was counted to 
be 344 respondents (28.79%) and multigravida as many 
as 851 (71.21%). 

According to season with each parity category, it 
can be seen that number of labor for primigravida is 
obtained more in the rainy season, which is as much 
as 53.48% of the number of deliveries in primigravida 
in both years. For multigravida deliveries also found 
more in the rainy season (53.23%) than the number 
of deliveries in multigravida in 2017-2018. To see the 
relationship between season and parity in the two years, 
a cross-test with Chi-Square was carried out and the 
result showed p = 0.936. This figure explains that there 
was no significant difference between primiparous and 
multiparous patients with preeclampsia during dry and 
rainy seasons. 

Table 2: The relationship between season and parity in 2017 and 2018

Parity PE
Season

Total p
Rainy Dry

Primigravida Yes 184 53.48% 160 46.52% 344 28.79%

0.936*Multigravida Yes 453 53.23% 398 46.77% 851 71.21%

Total 637 53.31% 558 46.69% 1195 100.0%

*Chi-Square test 
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Preeclampsia generally occurs in the first pregnancy, 
so a history of previous normal pregnancy is associated 
with a decrease in the frequency of preeclampsia. 
Therefore, nulliparity is a significant risk factor for 
preeclampsia. The relative risk (RR) of preeclampsia 
among women with nulliparity is reported to be 2.1 
(95% CI, 1.9-2.4)11. Based on the season and parity 
relationship tests conducted in this study, there were no 
significant results. Pregnant women with preeclampsia 
are also mostly classified as multigravida parity. This 
might occur due to the limitation factor of this study 
itself, which was not enough data available about other 
risk factors for preeclampsia associated with parity, such 
as primipaternity, which is the impact of partner turnover 
on the incidence of preeclampsia in multiparity12,13. 

Distribution of preeclampsia per month

The distribution of the number of cases of 
preeclampsia per month each year in this study as well 
as in the two years can be seen in figures 1, 2 and 3. 
The highest number of cases of preeclampsia per 
month in 2017 (Figure 1) were obtained in August and 
October, with 4 cases each, or 14% of the total number 
of deliveries in that year. In accordance with Indonesian 
Meteorology, Climatology, and Geophysical Agency 
(BMKG) operational definition, for the 2017 season 
zone, August was included in the dry season and October 
was in the rainy season. 

Figure 1: Chart of the number of preeclampsia per 
month in 2017

Similar to the data obtained in 2018 (Figure 
2), incidence of preeclampsia was also obtained in 
September and October (respectively 4.65%), with 
being included in the dry season and October the rainy 
season. As explained previously, there is no difference 
in the incidence of preeclampsia between the two 

seasons because Indonesia is a tropical country, so 
differences such as humidity and temperature are not too 
significant14.

Figure 2: Chart of the number of preeclampsia per 
month in 2018

Based on the number of cases of preeclampsia 
in 2017-2018 (Figure 4), the highest incidence of 
preeclampsia was found in October, which was 10.63% 
of the total number of women with preeclampsia in 
both years. As has been explained above, according to 
BMKG’s operational definition, October is included 
in the rainy season15. It was also found that March 
(the rainy season) is the second month with the most 
cases of preeclampsia. From these two data, it can be 
concluded that the distribution of the most prevalence 
of preeclampsia in Dr. Soetomo Teaching Hospital 
Surabaya for the period of 2017 - 2018 was mostly 
obtained in the rainy season and at least in April (dry 
season). 

Figure 3: Chart of the number of preeclampsia per 
month in 2017-2018

These results are in agreement with some researchers 
who argue that low temperatures cause vasospasm 
which is part of the pathogenesis of preeclampsia. 
This is analogous to cold air which causes ischemia 
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which is strongly associated with the incidence of 
myocardial infarction; preeclampsia is thought to have 
a predisposing factor (cold air)14. Elongi et al. (2011) 
also found that preeclampsia might occur due to 
vasoconstriction, because the incidence increased during 
months with lower temperatures. Subramaniam (2007) 
further proposed that dehydration protects the brain from 
seizures that are usually experienced with eclampsia and 
that warmer temperatures result in increased fl uid loss9.

Figure 4: Comparison of the number of 
preeclampsia per month in 2017-2018

Further research is needed to examine more 
extensive cases of preeclampsia (preeclampsia, severe 
preeclampsia, chronic hypertension, superimposed 
severe preeclampsia and eclampsia), especially 
regarding other risk factors that can affect the prevalence 
of preeclampsia when associated with or not associated 
with seasons. This study does not display data on other 
preeclampsia risk factors, for example primipaternity 
factor; whether a woman’s pregnancy with preeclampsia 
is a single or twin pregnancy; whether or not pregnant 
women with preeclampsia are patients who routinely 
perform antenatal care at Dr. Soetomo Teaching Hospital 
Surabaya; the patient’s residence in which by knowing 
the patient’s residence, information is obtained about 
how the humidity or the estimated temperature of the 
region might affect the prevalence preeclampsia when 
related to seasonal factors; and other risk factors that can 
affect the validity of the results of this study16,17. 

These other risk factors might be considered as 
exclusion criteria if the researcher really wants to know 
the depth or extension of the infl uence of the season 
on the incidence of preeclampsia, or as a multivariate 
analysis to determine the characteristics that infl uence 

the incidence of preeclampsia in this particular season 
in Indonesia, especially the city of Surabaya. The 
authors also suggest adding data on the highest rainfall 
in the year according to BMKG to fi nd out the number 
of preeclampsia cases in the months with the highest 
rainfall, whether it increases or remains, and can be 
related to the results of cross-tests between seasons and 
preeclampsia18,19. Because of the limitations of this 
study, the authors call for further research to discuss the 
characteristics of other risk factors for preeclampsia in 
order to fi nd out more about the things that infl uence the 
occurrence of preeclampsia, especially in patients of Dr. 
Soetomo Teaching Hospital Surabaya. By doing this, 
future research is expected to be able to produce data that 
can be useful in the prevention and better management 
of preeclampsia in each season in Indonesia, so that 
maternal and infant morbidity and mortality rate can be 
reduced. 

Conclusion

From the data that has been collected and processed, 
it can be concluded that there was no signifi cant 
correlation between seasons and the incidence of 
preeclampsia (preeclampsia, severe preeclampsia, 
chronic hypertension superimposed severe preeclampsia 
and eclampsia) in labor cases in Dr. Soetomo Teaching 
Hospital Surabaya for the period of 2017 - 2018. 
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Abstract
Stress is a psychophysiological phenomenon that is needed to be quantified from biological aspect for 
further studies and clinical applications .The objectives of the current study was to construct a valid and 
reliable scale for providing a quantitative estimate of the public speaking stress among academic staff .A 
methodological design was applied to achieve the objectives of the study.The study was conducted at the 
University of Kufa in the city of Najaf. A purposive sample of 200 academic staff was used the present 
study. A scale of 17 items for public speaking stress have been generated . Content validity was quantified 
throughout the measurement of the following values : item content validity index (I-CVI) and scale content 
validity index average (S-CVI/Ave) and content validity ratio (CVR). Two forms of reliability have been 
used in the current study : stability (test-retest reliability) and internal consistency . The result of the study 
revealed that the majority of items have been accepted (I-CVI ≥ 0.8) and the average of all items is accepted 
(S-CVI/Ave = 0.88). All items have shown acceptable level of reliability between test and retest of the 
sample (r=0.99). Test of internal consistency (Cronbach’s Alpha reliability) for the overall public speaking 
stress scale (PSSS) is acceptable (> 0.7). It was concluded that the suggested public speaking stress scale can 
be accepted as a valid and reliable scale for quantification of public speaking stress phenomenon.

Keywords : Scale , Public Speaking, Stress. Validity , Reliability 

Corresponding auher : 
Professor, Basic Medical Sciences Department/ College 
of Nursing/ University of Kufa , Iraq, 
E-mail : aliaz.mahdi@uokufa.edu.iq

Introduction 

Psychosocial stress is a well-investigated 
phenomenon that comes across different social 
situations; one of most stressfull situations is public 
speaking (1) . Public speaking is speaking in front of an 
audience in order to affect them ; whivh may include 
the negative experience of stress while speaking and 
the detrimental effects on speech performance (2) . 
The source of psychosocial stress can be explained by 
the task of standing and speaking in front of an large 
strange professional audience; this situation is stressful 
enough to trigger wide neural and hormonal responses 
throughout activation of the hypothalamic pituitary 
adrenal axis (3) . The stressor elicit the activation of the 

sympathetic autonomic nervous system, which promotes 
the release of adrenaline (epinephrine) and noradrenaline 
(norepinephrine) from the adrenal medulla. Secretion 
of adrenaline and noradrenaline leads to increase 
respiratory rate, heartbeat, blood concentration of 
glucose and the blood flow to skeletal muscles; this 
fast response is primarily related to survival (4) . Stress 
is a risk factor for several different diseases, including 
hypertension, inflammatory disease, cardiovascular 
disease, obesity, diabetes mellitus , atherosclerosis, 
and cancer, as well as neurodegenerative diseases (5) . 
Therefore, stress can influence individuals in every age, 
sex, race, education and situation, and can result in both 
physical and psychological health consequences (6) . 
Stress may be either external with environmental source, 
or caused by internal perceptions of the individual. The 
second form can, in turn, produce anxiety, and/or other 
negative emotions , thought and feelings such as press, 
pain, sadness which may result in depression and panic 
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(7) . Nowadays, Stress may be categorized as the problem 
of the millennium, since the recent life is mixed up with 
stress in all its aspects (8) . Low levels of controlled 
stress could be desired, useful, and even healthy. Stress, 
in its useful form, can enhance psychosocial health and 
improve performance (9) .

Fear of public speaking (glossophobia) may lead 
to communication problems with an impact on the 
individual’s social, and emotional life (10) . Many scales 
have been developed to measure several phenomena 
related to public speaking such as : anxiety and fear 
(11,12) . However, because stress is a physiological 
phenomenon, we did not find any scale to measure 
public speaking stress (13) . The new scale focuses on the 
biological aspects of the scale related to sympathetic and 
HPA axis activation, so that any signs associated with 
excessive fear, phobia and anxiety have been excluded. 

Methodology

Subjects of the Study  

The study was conducted at the University of Kufa 
in the city of Najaf. It was achieved by selecting a typical 
form of non-probability (purposive) sample. A size of 
sample of 200 academic staff was included in the study, 
which is an accepted sample size in the construction of 
scale (14) . 

Ethical Consideration

The participants were fully acquainted of the 
current study and its aims and then a voluntary verbal 
consent was obtained in order to participate in the study, 
besides, the confidentiality of information obtained from 
academic staff has been taken into account and used only 
for the research purpose. The protocol was approved by 
the ethical committee in the university of Kufa . 

Study Instrument 

A methodological study was used to design a scale 
to meet the objectives of the study. It is suggested by the 
teamwork including the researcher and her supervisors. 
This scale includes seventeen items , with three responses 
(0= never, 1= sometimes, 2= always) . 

Steps of Scale Construction 

Content Validity 

Content validity was quantified throughout the 
measurement of the following values : item content 
validity index (I-CVI) and scale content validity index 
average (S-CVI/Ave) and content validity ratio (CVR) .

Item Content Validity Index (I-CVI)

Item content validity index (I- CVI) was calculated 
by the following equation, values above 0.79 were 
considered accepted (15) :

If the I- CVI is higher than 0.79,the item is 
acceptable; between 0.7-0.79,the item is needs revision; 
and in the I- CVI is less than 0.7, the item is omitted.

Scale Content Validity Index Average (S-CVI/
Ave)  

Scale content validity index average (S-CVI/Ave) 
was calculated by having the average score of the of all 
items’ I-CVI scores (15) .

Content Validity Ratio (CVR)

The following formula was used to calculate CVR, 
CVR value bigger than 0.49 is considered acceptable (15) 
: 

CVR=(Ne - N/2)/(N/2) 

Where : 

Ne : is the number of expert determining “essential”

N ; total number of expert 

Reliability 

Two forms of reliability have been used in the 
current study : stability (test-retest reliability) and 
internal consistency . 

Stability (Test-Retest Reliability)

Stability (test-retest reliability) has been quantified 
by calculating the Pearson correlation Coefficient (r) 
between test and retest scores of public speaking stress 
(15) . 

Internal Consistency 

Internal Consistency is a measure for the 
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homogeneity of scale items , it has been quantified by 
calculating Cronbach’s Alpha. Values of Cronbach’s 
Alpha equal or above 0.7 have been considered accepted 
threshold for internal consistency reliability; while high 
quality psychological scales are preferred to have of 
Cronbach’s Alpha between 0.8-0.9 (14 , 16) . 

Statistical Analysis:

Data of studied sample were entered and analyzed 
using the statistical package for social sciences (SPSS) 
version 25. Descriptive statistics presented as mean, 
standard deviation, frequencies and percentages. Chi-
square test was used to compare frequencies. Pearson’s 
correlation test was used to assess the correlations. Level 
of significance of ≤ 0.05 was considered as significant 
difference or correlation. 

Results

The current study examinded the content validity in 
terms of item content validity index (I-CVI) and content 
validity ratio (CVR) for the items of the suggested public 
speaking stress scale (PSSS). The findings indicated that 
most items have been accepted ; some items may need 
to be modified (items numbered 3, 6,13,15) ; and the 
only item that was to be deleted according to the content 
validity evaluation was item number 7 as it had I- CVI 
less than 0.7 (table 1) .

Table (2) is about test of stability (test-retest 
reliability and internal consistency) for the overall public 
speaking stress scale (PSSS), it explains an acceptable 
level of reliability was seen between test and retest of 
the sample (r= 0.99 ; p value < 0.0001) and acceptable 
Cronbach’s Alpha score (=0.87) . 

Table (1): Content validity in terms of item content validity index (I-CVI) and content validity ratio (CVR) 
for the items of the public speaking stress scale (PSSS)

Items I-CVI CVR Assessment

1. On presentation day, I wish to cancel my presentation 0.88 0.75 Accepted

2. On presentation day, I have increased concern about my performance in the 
speech 0.94 0.88 Accepted

3. Before giving a speech, I need to drink water . 0.75 0.50 Modified

4. Giving a speech behind a platform is better for me than speaking on a stage 0.94 0.88 Accepted

5. When I begin to speak , my heart beats more rapidly and/or intensively 1.00 1.00 Accepted

6. While giving a speech , I suffer from dry mouth 0.75 0.50 Modified

7. While giving a speech , I have GIT cramps 0.69 0.38 Deleted

8. It is hard for me to concentrate in the beginning of my speech 0.94 0.88 Accepted

9. Fear from failure makes me more tense before giving a speech 1.00 1.00 Accepted

10. While giving a speech, I feel sweating 0.88 0.75 Accepted

11. During my speech, I forgot some information 0.94 0.88 Accepted

12. It is difficult for me to look at the audiences’ eyes 0.94 0.88 Accepted

13. While giving a speech , my legs tremble and my posture disturb 0.75 0.50 Modified

14. While giving a speech, my voice changes (high pitch) 0.94 0.88 Accepted

15. When facing the audience, I feel difficult breathing 0.75 0.50 Modified

16. I become more confused if the audience is large and professional 1.00 1.00 Accepted

17. While giving a speech , it is difficult to use body language and voice 
intonation 0.94 0.88 Accepted

Overall Public Speaking Stress Scale (PSSS) S-CVI/Ave= 0.88 Accepted
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Table (2): Test of stability (test-retest reliability and internal consistency) for the overall public speaking 
stress scale (PSSS)

Items Test-retest reliability Cronbach’s 
Alpha Assessment

Overall Public Speaking Stress Scale (PSSS)
r = 0.99

(p value = 0.000)
0.87 Accepted

Discussion

According to table (1), the item content validity 
index (I-CVI) has been calculated according to the 
opinion of experts about the degree of relevance of each 
item to the concept of the phenomenon that is to be 
measured . Previous studies reported that I-CVI scores 
ranges between 0 and 1, and each item with I-CVI more 
than 0.79 is considered (accepted), those with I-CVI 
score between 0.7-0.79 need to be revised or modified, 
while those I-CVI level lower than 0.7 should be deleted 
(15) . In the current study, the majority of items have been 
accepted (I-CVI ≥ 0.8), it mean that experts considered 
these items relevant and valid to measure the stress of 
public speaking . The other indicator of content validity 
that has been used in this study is content validity ratio 
(CVR), in which the experts were asked to determine 
whether an item is essential for measuring the construct 
(public speaking stress) or not (17) ; each item with CVR 
higher than 0.49 is accepted (18) . According to the result 
of the present study, some of the items may need revision 
as their I-CVI is between 0.7-0.79 and their CVR is lower 
than 0.49 ; these are items numbered 3 , 6 , 13 , and 15 
, while item seven has failed to reach the minimal level 
of I-CVI (I-CVI = 0.69) and CVR (CVR=0.38) indicated 
that expert did not accept it as relevant or essential to 
measure the public speaking stress. Through qualitative 
methods, items were improved until saturation was 
achieved (17) .One limitation of content validity is 
the subjectivity ; the scale and its items are evaluated 
according to the opinions of the expert, subjecting them 
to bias that may be present among the experts (15) ; to 
avoid such bias, the current study have used qualitative 
face validity and interrater agreement to further refine 
the items and the whole scale. 

 According to Table (3): Test of stability (test-retest 
reliability) for the overall public speaking stress scale 
(PSSS) ,it explains an acceptable level of reliability 
between test and retest of the sample (0.99). The test 
retest reliability, also known as the coe‐cient of stability, 
is used to assess the degree to which the participants’ 
performance is repeatable, i.e., how consistent their sum 
scores are across time. Researchers vary in how they 
assess test– retest reliability. While some prefer to use 
intra class correlation coe‐cient, others use the Pearson 
product-moment correlation. In both cases, the higher 
the correlation, the higher the test–retest reliability, 
with values close to zero indicating low reliability. In 
addition, study conditions could change values on the 
construct being measured over time (as in an intervention 
study, for example), which could lower the test-retest 
reliability (14) .

Table (2) is about test of internal consistency 
(Cronbach’s Alpha) for the overall public speaking 
stress scale (PSSS), it explains an acceptable level of 
internal consistency reliability (= 0.87) was recorded for 
overall public speaking stress scale (PSSS). Cronbach’s 
alpha assesses the internal consistency of the scale items, 
i.e., the degree to which the set of items in the scale co-
vary, relative to their sum score. An alpha coe‐cient of 
0.70 has often been regarded as an acceptable threshold 
for reliability; however, 0.80 and 0.95 is preferred for 
the psychometric quality of scales. Cronbach’s alpha 
has been the most common and seems to have received 
general approval (14) . 

The researchers concluded that the scales of anxiety 
and fear of public speaking combined psychological and 
physiological indicators, and it talks about what happens 
before, during, and after the day of the speech, and our 
scale only talks about the day of the speech. 
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Abstract
Dengue fever is a major risk to public health due to the recent worldwide spread. Chemical vector control are 
usually considered, therefore, negative consequences are commonly occurred due to chemical resistance and 
environmental effects. Volume of cashew nut shell is become increasing as by-product after nut processing. 
This study was aimed to evaluate larvicial activity and toxicity of cashew shell extract with simple preparation 
for community use. Fresh cashew nut shell was dried and grinded in powder form. Material was immersed in 
water tank for 72 h and ratio of flavor and material and water ratio was 100 g/L (10% W/V). The supernatant 
of stock solution was diluted to 1:5, 1:10, 1:20, 1:50 and 1:100 of larvicidal solution for phenolic content 
measurement, analysis of alkyl phenols by gas chromatography-mass spectrometry (GC/MS) and larvicial 
activity test. Larvicidal activity was effective at LC50 = 3.8 mg of GAE/ml; LC90 = 11.5 mg of gallic acid 
equivalent (GAE) /ml. The solution was contained five alkyl phenols, which included saturated cardol, 
monounsaturated cardol, anacardic acid, diunsaturated cardanol and monounsaturated cardanol. Anacardic 
acid was major active compound, which was correlated to mass spectra. This larvicidal solution preparation 
was simple and cost effectiveness, which may useful in community level especially in cashew cultivating 
area. Field application and public training on this study will be conduct on controlling of mosquito-borne 
diseases. 
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Introduction

Dengue fever is a major risk to public health due to 
the recent spread of the virus worldwide, which caused 

by dengue virus [1, 2]. The most important vector-borne 
disease transmitted by Aedes spp. (Diptera: Culicidae). 
Southeast Asia, including Thailand, the primary vector 
for dengue virus is Aedes aegypti and the secondary 
vector is A. albopictus [3]. Aedes spp. is also vectors 
of chikungunya virus [4] and Zika virus [5]. The vector 
control is one of most health policy for prevention of 
mosquitoes borne diseases, including larva and adult, 
which may controlled by include elimination of breeding 
sites, use of chemical control, genetic and biological 
control [4]. Chemical control are usually considered as 
the first method for mosquito control, therefore, negative 
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consequences are commonly occurred due to chemical 
resistance and environmental effects [6, 7]. Plant origin 
is currently attention larvicides and consider because 
of harmless and biodegrade characteristics. larvicides 
of plant origin are also currently receiving considerable 
attention due to relatively harmless biodegradable 
properties [8]. Interactions between plants and insects 
are revealed the potential use of plants for fundamental 
pest control programs [9]. The various forms of natural 
products in folk medicinal treatments are more attend 
and consider for vector control [10, 11]. Green larvicides 
are now being considered because most plants are said to 
be nontoxic and biodegradable. Unlike the conventional 
insecticide which is based on single active ingredient, 
green insecticides comprise of bioactive chemical 
variations which have behavioral and physiological 
activities [11, 12]. Cashew (Anacardium occidentale L.) is 
well-known specie belongs to the Anacardiaceae family, 
which is a perennial-flowering plant and originate from 
Brazil. The pseudo fruit (cashew apple) can be used to 
make juice, jelly, jam, wine and syrup [13, 14], and its 
waste has been proposed as a feedstock for protein-
enriched animal feed or as a high fructose source [15]. 
Different parts of the cashew tree have traditionally been 
used across the world to treat various diseases. Leaves or 
nut shell extracts from cashew, commonly known as the 
cashew tree, have long been used to treat inflammation 
and other conditions, including asthma, ulcers, and 
cancer [16]. In addition, cashew tree bark and leaves 
have been used in ancient medication for toothache and 
malaria [17]. Currently, Brazil, India, Vietnam, Tanzania 
and also Thailand are the main producers of cashew nuts. 
The nut is considered as more important in international 
market due to its widespread acceptance and demand 
[13]. Cashew nut shell is produces a heavy vesicant liquid 
called cashew nut shell liquid (CNSL) and contains high 
concentration of unsaturated long chain phenols, such 
as anacardic acid, cardanol, cardol and their derivatives 
[18, 19]. Recently, insecticidal action of cashew nut shell 
liquid (CNSL) on larvae of A. aegypti which is safe to 
mammals [20]. The remarkable toxicity effects exhibited 
by the solvent fractions of the ethanol extract of cashew 
shell wastes against the third and fourth instars larvae 
of A. aegypti [21]. Southern Thailand is major region of 
cashew nut production, which located in tropical zone 
and characterized by high humidity and rain throughout 
the year [22]. In addition, cashew nut is one major of 

agriculture product in Ranong province and after nut 
processing; the volume of cashew nut shell is become 
increasing as by-product. Hence, this study was aimed 
to evaluate larvicial activity and toxicity of cashew shell 
extract with simple preparation for community use. 

Materials and Methods 

Sample collection and preparation of larvicidal 
solution

Cashew nut shell waste was collected on March, 
2019 from local agricultural group nearby Suan 
Sunandha Rajabhat University, Ranong academic 
campus, Thailand. Cashew tree were botanically 
identified as Phayam variety, which most common 
cultivated in this area. Fresh cashew nut shell (5 kg) was 
sundried and then dried material (~3 kg) was grinded in 
powder form. Grinded material was immersed in water 
tank for 72 h and ratio of flavor and material and water 
ratio was 100 g/L (10% W/V). The supernatant of stock 
solution was diluted to 1:5, 1:10, 1:20, 1:50 and 1:100 
of larvicidal solution for phenolic content measurement, 
analysis of alkyl phenols by gas chromatography-mass 
spectrometry (GC/MS) and larvicial activity test.

Total phenolic content

In this step, each diluted larvicidal solution (0.1 
ml) was added to 4.6 ml of distilled water and 1 ml of 
Folin-Ciocalteu reagent, and mixed by vortex mixer. 
After that, mixture was left in room temperature for 3 
minutes. Next, 3 ml of 2% Na2CO3 (w/v) was filled into 
the tube, and shaken with the speed of 150 RpM for 2 
hours. Then, the extract was measured to find out the 
light absorbance at 760 nm by comparing with the gallic 
acid at the intensity of 1, 0.875, 0.75, 0.625, 0.5, 0.375, 
0.25 and 0.125 mg/ml. The total phenolic content was 
calculated into mg of gallic acid per g of the extract [23].

Analysis alkyl phenols in larvicidal solution

Extraction of alkyl phenols in larvicidal solution 
was modified according from previous study, which 
was extracted active of constituents in cashew nut liquid 
shell (CNLS) [24]. GC/MS was performed on a Hewlett-
Packard 5971 instrument with the following components 
and conditions: dimethylpolysiloxane DB-1 coat-fused 
silica capillary column (30 m x 0.25 mm); He carrier gas (1 
mL/min); injector temperature and detector temperature 
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were 250 and 200 °C, respectively. Programming of 
column temperature was 35-180 °C, at 4 °C/min; and 
180-250 °C, at 10 °C/min. Mass spectrometer operating 
conditions were 70 eV of ionization energy. Mass spectra 
were recorded from 40 to 450 m/z. Percentage of peak 
area was obtained electronically from GC/MS response 
without the use of an internal standard or correction 
factors; and m/z of individual compounds were evaluate 
based on previous study [25].

Larvae rearing and larvicidal assay 

A. aegypti eggs were reared in Laboratory of Faculty 
of Public Health, Western University, Kanchanaburi, 
Thailand. The egg rafts were kept in the basin containing 
tap water that served as the culture medium at 28±2 °C 
and a photoperiod of 12-h light followed by 12-h dark 
(12L:12D). Appropriate amount of biscuit powder were 
added to enhance the growth of the larvae. The third 
and fourth instar larvae were used in the study. The late 
third or early fourth instar larvae were used for bioassay 
test following the WHO standard larvicidal bioassay 
method. The procedures was followed briefly, 25 larvae 
in 249 ml of declorinated-tap water with 1 ml of each 
concentration of larvicidal solution was tested and 
repeated at least 4 times. Mortality counts were made 
after 24 hours. The results were analysed to obtain the 

LC50 by probity analysis using a computer program. 1% 
(w/v) Temephos (Abate, Cyanamid, USA) was used for 
positive control [26, 27]. 

Results and Discussion

The concentration of stock and diluted larvicidal 
solutions were represent as total phenolic content (mg 
of gallic acid equivalent/ml); and larva mortality of 
each solution was shown in Table 1. Chromatographic 
analysis of solution was contained five alkyl phenols, 
which included saturated cardol, monounsaturated 
cardol, anacardic acid, diunsaturated cardanol and 
monounsaturated cardanol (Fig. 1). Anacardic acid 
was major active compound, which was correlated to 
mass spectra (Fig. 2). This finding was corresponded 
to previous studies, which were applied on mosquito 
control with safe to mammals [20, 21]. Our result was 
less effective than previous studies; however, active 
alkyl phenols were still remained in appropriate amount. 
This larvicidal solution was simpler to prepare and cost 
effectiveness was considered by use of water as solvent 
and container, which may useful in community level 
especially in cashew cultivating area. Field application 
and public training on this study will be conduct on 
controlling of mosquito-borne diseases. 

Table 1: Total phenolic content and activity from each dilution of larvicidal solution*

Larvicidal solution
Stock

(10% W/V)
1:5 1:10 1:20 1:50 1:100

Total phenolic content
( mg of GAE/ml)

180.1 ± 9.5 35.6 ± 0.5 15.1 ± 1.2 7.2 ± 2.0 4.0 ± 1.7 3.1 ± 0.4

Larva mortality (%) 100 100 92 65 51 30

* LC50 = 3.8 mg of GAE/ml; LC90 = 11.5 mg of GAE /ml; GAE = gallic acid equivalent; positive control = 1% 
temephos 
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Figure 1: Chromatographic separation: (1) saturated cardol; monounsaturated cardol (2); anacardic acid 
(3); diunsaturated cardanol (4); monounsaturated cardanol (5) 

Figure 2: Mass spectra of anacardic acid as main constituent in larvicidal solution

Conclusion

Simple cashew nut shell preparation of larvicidal 
solution may useful on controlling mosquito-borne 
diseases, such as, dengue fever. Anacardic acid was 
active alkyl phenol, which was remained in preferable 
concentration. 
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Abstract
Introduction. The concept of biofactor transplantation in porous and degradable materials as scaffolds is a 
place for regenerating new cell and bone tissue growth in the application of tissue engineering. Human Adipose 
Derived Mesenchymal Stem Cells (hADMSC) is a multipotent cell which has osteogenic, chondrogenic, and 
adipogenic potential. It also has somany similar characteristics with Bone Marrow stem cells (BMSCs) but 
hADMSC has higher proliferation rate compared to BMSCs.Inspite of this, another ability of biofactors is 
gene engineering. Aim. This study aimed to analyze mandibular bone density from the synthesis of scaffold-
hADMSC with the mean gray scale and the mandibular bone thickness (Micro-CT).Material and Methods. 
This research involved several processes, namely synthetic scaffold manufacturing process, differentiation 
and characterization of hADMSC, and Micro-CT. Results. The results of the marked expression of the 
characterization of hADMSCand analysis of the mean gray scale and mandibular thickness (Micro-CT) to 
mandibular bone density in synthetic scaffold-hADMSC showed to be significant. Conclusions. Synthetic 
scaffold-hADMSC can increase mandibular bone density after Micro-CT analysis. 

Keywords: Micro-CT,Mesenchymal Stem Cell, syntheticscaffold

Introduction

The concept of transplantation is biofactors (cells, 
genes and or proteins) which is an porous and degradable 
materials as scaffold.1 Scaffold is a place for regenerating 
new cell and bone tissue growth in tissue engineering 
applications.2 Human Adipose Derived Mesenchymal 
Stem Cells (hADMSC) is a multipotent cell which 
can differentiate into osteogenic, chondrogenic, and 
adipogenic. hADMSC has many similar characteristics 
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of Bone Marrow stem cells (BMSCs) but it has a higher 
proliferation rate compared to BMSCs.3 The development 
of bioceramic scaffold has so many benefits onits high 
porosity interconnection which the place for the growing 
of the new tissue enters and binds.4 The process of bone 
regeneration and cartilage utilization of hADMSCare 
still less effective and its process must be combined with 
the using of scaffold and growth factors.5 Bioceramic as 
a scaffold synthesis seeded with hADMSC is a concept 
of bone regeneration process in tissue engineering.

Material and Methods

Animal Selection and Criterion Procedure

This research obtained using rat (Rattus norvegicus) 
weighing 200-300 gram, male rats, and aging 2-3 months 
years old. These rats were divided into five groups, such 
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as: the first and third groups were given scaffold Y-TZP, 
the second and fourth groups were given both scaffold 
Y-TZP and hADMSC, and the fifth group was a control 
group. There were two kinds of measurements in this 
research, the first was the looking time and the second 
was the variables that would be looked for.

Adipose Sampling Procedure

Adipose sampling was performed with an oval slice 
on the upper surface, remaining adipose on the inner 
surface together with muscles and other tissues, with an 
area of approximately 5cm3. 

Isolation, Culture, Characterization, Differentiation 
Procedure, and Flowcytometry hADMSC

Isolation and Culture Expansion Procedure of 
hADMSC according to (Banyard et al., 2015) without 
modification until passage 4.6 Differentiation of 
hADMSC to determine adipogenic and osteogenic 
according to (Jeon et al. 2016) without modification.8 

Flowcytometry is carried out according to the procedure 
from (Van Pham et al, 2016) without modification.7,8,9

The procedure for implanting synthetic scaffold in 
the mandibular bone of rat

The anesthesia procedure is carried out by 
administering ketamine HCL injection intramuscularly 
at a dose of 20 mg per kg body weight and xylazin 
premedication 3 mg per kg body weight intramuscularly 
and then wait until the anesthetic effect works.

Disinfection of the mandibular extra oral with 10% 
povidone iodine in the work area and covered with 
sterile cloth. Mandibular incisions on the left side and 
flap to muscle and periosteum are released from the 
mandibular bone surface. After that, drilling is done 
laterally in the ramus mandibular area with a diamond 
wheel contra angle low speed handpiece. Furthermore, 
implant material is synthetic scaffold, both with seeding 
hADMSC and without seeding hADMSC on the 
mandibular bone, then suturing using gut 5/0 atraumatic 
silk cut thread. For experimental animals in the control 
group the treatment of the mandibular bone only defects 
the bone by drilling. The experimental animals in 
normal controls were not treated and terminated at 8th 
week in experimental animals. After treatment, each 
experimental animal is given antibiotics and analgesics 
to avoid secondary infections, pain, and death. Post-
implantation wounds are controlled every day. Similarly, 
daily control is carried out on the condition of the cage 
and food.

Procedure for taking research samples

Figure 1.Procedure for sampling and treatment. A) Sacrificed methode and implantation of synthetic 
scaffold. B)Treatment sample.
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After synthetic scaffold implantation at the end of 
the first week and 8th week of each treatment group and 
treatment control and normal control were taken 4 rats 
were sacrificed for the procedure of taking the research 
specimens. After decaputating process, the mandibular 
rat were cut in the control group and treatment with 
synthetics caffold implantation by cutting laterally 
included synthetic and soaked in a fixation solution of 
10% buffered formaldehyde for a minimum of 3 days. 
The sample was then examined with Micro CT and 
incinerated at the the Faculty of Veterinary Medicine, 
Airlangga University.

Micro-CT examination procedure

The scanning procedure is carried out using a Micro-
Computed Tomography (Micro-CT) device Bruker 
SkyScan 1173 High Energy Micro-CT. 

Reconstruction image is a collection of 2D images in 
the lateral slice plane (x-y plane). Reconstruction is done 
by using the isotropic spatial resolution mode where the 
image voxel has a resolution of 28.15 microns, which 
also means that the thickness of the 2D image resulting 
from the reconstruction is 28.15 microns. This image 
stack contains complete information on the structure 
of 3D space, which can be visualized in the form of 
orthoslice or 3D volumetric visuals. Giving color codes 
can be done to reinforce differences in structure that are 
very useful for qualitative analysis. The analysis was 
then carried out on the sample by calculating the Mean of 
Grayscale Index, and the trabecular thickness according 

to the operational definition described above.10 

Ethics

This study has been evaluated and approved by 
Committee Ethics Airlangga University Hospital with 
Number: 107/KEH/2018.

Results

Isolation, Culture Expansion, Characterization, 
Differentiation, and Flowcytometry of hADMSC 
phenotype

Based on the characterization analysis of hADMSC, 
MSCs on the expressions of CD 90 (97.61%), CD 73 
(99.56%) and CD 105 (97.41%) were above 95%, while 
they on CD 14 (0.74%), CD 19 (0.83%), CD 34 (1.45%), 
CD 45 (1.42%) and also HLA-DR (0.84%) were below 
2%.

The Micro-CT analysis 

Figure 2.The Micro-CT analysis. A)2D image 
of Micro-CT orthoslice. B) 2,5D image of Micro-CT 
orthoslice. C) 3D image of Micro-CT orthoslice. D) 
analysis of MGI statistics between treatment groups 
in termination of the same week. E) MGI statistical 
analysis between groups 1 and 8 weeks. F) analysis 
of mandibular thicknessstatistics between treatment 
groups in termination of the same week. G) mandibular 
thickness statistical analysis between groups 1 and 8 
weeks.

Table 1. Statistical Analysis of The Mean Grayscale Index (MGI)

Group n MGI
P value

Mean±SD Median Min-Max

Normal (KN) 4 88.5 ± 5.31 90.67b 80.60 - 92.07

Defect One (K1) 4 56.69 ± 2.34 56.21a 54.55 - 59.77

Defect + Scaffold 1 (P1) 85.63 ± 1.45 86.16b 83.50 - 86.70
Defect + Scaffold + Stem Cell 

1 (P2) 4 87.09 ± 2.31 87.55b 84.20 - 89.07 0.011*

Defect Eight (K2) 4 62.76 ± 4.88 65.25a 57.14 - 65.89

Defect + Scaffold 8 (P3) 4 88.02 ± 0.88 88.37b 87.03 - 88.68

Defect + Scaffold + SC 8 (P4) 4 88.39 ± 3.53 87.48b 85.60 - 93.00

*Kruskal-Wallis test showed that P2 has a significant value with p=0.011 (α=0.05)
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a,b denotes from Wilcoxon-Mann Whitney Test which a,b showed that there was no signifi cant differences 

(α=0.05) 

Figure 3.The graphic of descriptive statistic MGI 

Table 1 and Figure 3 showed the data of Mean Grayscale Index (MGI) of each group was checked by normality 
test and the distribution of the data was not normal, so it must be analyzed using non-parametric test. From these non-
parametric test, between the P1, P2, P3, and P4 there was no signifi cant difference with KN, but the group K1 and 
K2 there was signifi cant difference with KN. Between each group, K1 K2 K3 and K4 there was signifi cant difference 
with K1 and K2.

Table 2. Statistical Analysis of Mandibular Thickness

Group n Trabecula Thickness

P value

Mean±SD Min-Max

Normal (KN) 4 0.38 ± 0.07c 0.31-0.45

Defect One (K1) 4 0.08 ± 0.01a 0.07-0.09

Defect + 
Scaffold 1 (P1) 0.16 ± 0.06ab 0.12-0.23

Defect + 
Scaffold + Stem 

Cell 1 (P2)
4 0.18 ± 0.04ab 0.15-0.24 0.001*

Defect Eight (K2) 4 0.20 ± 0.11abc 0.13-0.32

Defect + 
Scaffold 8 (P3) 4 0.21 ± 0.05abc 0.17-0.27

Defect + 
Scaffold + SC 8 

(P4)
4 0.18 ± 0.03b 0.14-0.20

*Statistic Welch showed that P2 has a signifi cant value with p=0.001 (α=0.05)
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a,b,c denotes from multiple comparisons Games-Howell which a,b,c showed that there was no signifi cant differences 

(α=0.05) 

Figure 4.The graphic of descriptive statistic mandibular thickness 

Table 2 and Figure 4 showed the statistical analysis 
of mandibular thickness using both Statistic Welch 
and multiple comparisons Games-Howell. The result 
of the mandibular thickness was normally distributed, 
so that it can be analyzed using parametric test using 
both Statistic Welch and multiple comparisons Games-
Howell. After being tested using both parameters, it can 
be asked that between group K2 and P3 there was no 
signifi cant difference, but for the group P1, P2, P3, and 
K2 there was no difference with groups P4, K1, and 
KN. But, there was signifi cant difference between with 
groups KN, K1, and P4. 

Discussion

The main problems that affect the process of success 
in an implant process consists of: 1. Infl ammation, 2. 
Osteogenic, and 3. Osseointegration. In the fi rst stage is 
the process of infl ammation or infl ammation considering 
the implant process is a process that is invasive so it may 
cause tissue damage that will spur the body’s immune 
system to conduct repair or regeneration. One form of 
immunity is the release of cytokines due to the formation 
of Danger Associated Molecular Patterns (DAMPs). 
DAMPs can consist of 2 types, namely: High Mobility 
Group Boxes-1 (HMGB-1) protein and Adenosine Tri 
Phosphate (ATP). DAMPs are released and formed by 
degenerating body cells, causing sterile infl ammation 
in the vertebrates and triggering the activation of the 

immune system and transcription factors. Activated 
immune cells are macrophages and neutrophils which 
further stimulate the formation of infl ammatory factors 
(IL-1β and TNF-α). In addition to the infl ammatory 
factors, the presence of proteases and free radicals also 
contribute to the formation of a secondary infl ammation 
system in tissues facilitated by NF-KB which was 
initially in an inactive state to become active. Activation 
of NF-KB is caused by the synthesis of IKB, and 
activation of NF-KB in the next stage will trigger a 
bond with Toll Like Receptor-4 (TLR-4) so   that there 
is a regulation of multiple-level network transcription 
factors, such as: IL-1β, TNF-α, IL-6, the enzyme 
Cyclooxygenase 2/COX-2, Matrix Metalloproteinase, 
and transcription factors and other signals related to 
osteoblast synthesis (Runx2 / Run-Related Factor 
Transcription-2, Osterix, Alkali Phosphatase / ALP 
enzymes, Ephrine specifi cally Ephrine 4, Caderin 
specifi cally CDH2 and CDH10b, Osteoprotegerin / OPG, 
Wnt LPR5 / 6). Infl ammatory factors that are formed in 
the initial phase are also related to the stem cell material 
used in this study, namely: by using human Adipose 
Mesenchymal Stem Cells (hADMSCs) which have a 
common pathway in the activation process, namely 
through the CXCR 4 chemokine with the CXCR 4 also 
present in the infl ammatory phase which is infl uenced 
by the chemokine CXCL12. The CXCR4 chemokine is 
also related to one of stem cell characterization, which is 
homing characterization on stem cells.
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After dealing with inflammatory phase, there are 
several types of transcription factors which can originate 
from the transcription factors themselves and from 
the transcription factor signals which further enhance 
osteoblast synthesis. Increased osteoblast activity will 
cause an acceleration of bone formation, which is in 
accordance with the results of statistics conducted on 
animal experiments that have a significant value with a p 
value of 0.001 which turned out to be smaller than the α 
value of the statistical test 0.05. After a lot of osteoblast 
synthesis, both from the conduction of osteogenic 
transcription factors and from the HADMSCs stem 
cells, there is further collagen synthesis, specifically 
type I collagen which functions in the process of 
biomineralisation. This biomineralization process is 
an important process which is controlling and forming 
Hydroxy Apatite.

The final stage of the implantation process is the 
osseointegration process which means that the process of 
integration between the implant material and surrounding 
bone tissue. This is controlled by caderin which is 
a protein located at the adhesive junction between 
cells involved in the process of morphogenesis, tissue 
formation, and tissue integrity. Caderin works in two 
ways, namely: in the osteogenic process and endosteal 
niche which has the same end result, namely the increase 
in osteoblast cells caused by caderin, specifically 
CDH-2, CDH-10b will increase the occurrence of Wnt 
complex with β-catenin and related with differentiation 
of hAMDSCs into osteoblast cells. 

The next step is to examine the thickness of the 
bone with a device called a Micro-CT which provides 
information about terminology for the measured 
parameters and related units, and further analysis has 
the potential to be done with this technology. Shortly, 
qualitative and quantitativeanalysis, including basic 
image processing (selection and VOI threshold) and 
measuring of several morphometric variables (total VOI 
volume, object volume, percentage of total volume, total 
VOI surface, object surface, object surface / volume ratio, 
object density surface , structure thickness, structure 
separation, total porosity).10 The micro-CT observation 
was carried out by 2D image analysis; 2.5D; 3D. In 2D 
and 2.5D images there are noise / artifacts (radioopaqe 
spans) in the area around synthetic scaffold in all 
treatments. This is caused by the density of material from 

synthetic scaffold after sterilization using gamma rays. 
Synthetic scaffold shrinks from its original form before 
sterilization using gamma rays. Sterilization is needed to 
avoid contamination of synthetic scaffold especially for 
preparing seeding with hADMSC.At MGI it was found 
that mandibular bone density was significantly greater in 
the treatment of scaffold-hADMSC synthesis compared 
to the treatment of scaffold synthesis without hADMSC 
with reference to normal control. At the mandibular 
bone thickness it was also significantly clear that the 
mandibular bone density was greater in the treatment 
of scaffold – hADMSC synthesis compared to the 
treatment of scaffold synthesis without hADMSC, the 
normal control group as standartization of mandibular 
bone density.The hypothesis with sintesis scaffold-
hADMSC in tissue engineering is that it has a marked 
osseointegration capabilities comparedsintesis scaffold 
withouth ADMSC. High power and osseointegration 
acceleration can reduce implantation failure. In the 
future, sintesis scaffold-hADMSC made a tissue 
engineering in dental implantation and orthopedics.

Conclusion

In conclusion,synthetic scaffold-hADMSC can 
increase mandibular bone density after Micro-CT 
analysis.
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Abstract 
The seasonal influenza virus has infected 5-15% of the human population every year, resulting in 250,000-
500,000 deaths worldwide. The seasonal influenza epidemic that occurs every year is caused by the 
continuous evolution of seasonal influenza viruses, which allows them to avoid body immunity due to 
previous infection or vaccination, and the ability of these viruses that can be transmitted efficiently from 
human to human through breathing, direct contact, and through items that have been touched by sufferers 
of seasonal influenza. Vaccination is the most effective method for controlling the infection of seasonal 
influenza and the most important strategy for pandemic prevention and control. The ideal vaccine must 
improve the humoral and cellular immune response to reduce morbidity and mortality. This study was 
conducted to determine the role of trivalent influenza vaccination against the response of ferret antibodies 
by testing IgG levels and IL-4 levels. IgG is an antibody formed in response to vaccination, whereas IL-4 
is a cytokine that stimulates B cells to differentiate into plasma cells and produce antibodies. The method 
of this study is an experimental laboratory. Twenty five ferrets separated into 5 group, control, trivalent 
vaccine dose 3.8 µg, dose 7.5 µg, dose 15 µg, and dose 30 µg. Ferrets were vaccinated with trivalent 
vaccine, intramuscular, 3 weeks later, that were challenge by H1N1, H3N2 and by influenza H1, H3 dan B 
(wild subtype) virus. On day 35th serum was taken and examined for IgG and IL-4. The level of IgG and 
IL-4 was measured by Elisa. We used SPSS 23 for data analysis. From the results of the research conducted 
enhancement in specific levels of IgG was obtained against H1 and H3 antigen at dose of 3.8 μg and 7.5 μg. 
There is no change in specific levels of IgG against By antigen. There is no change in IL-4 levels. Therefore, 
we conclude that IgG and IL-4 values can be used as biomarkers in testing influenza vaccines. 

Keywords: immunoglobulin G, influenza vaccine, interleukin-4, Mustela putorius furo 

Introduction

Seasonal viral influenza infections cause annual 
epidemics which are a significant source of public health 
burden throughout the world[1]. Influenza also resulted 
in significant economic losses. Influenza virus infections 
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cause respiratory diseases that are highly contagious. 
The symptoms may be mild to severe, often leading to 
hospitalization and death[2]. Pneumonia is a complication 
that most often causes death during influenza outbreaks[3]. 
Influenza viruses include Orthomyxoviridae family and 
have genomes containing eight single stranded, negative 
sense RNA segments. Three types of influenza viruses 
A, B, and C have the ability to infect humans, although A 
and B are the most common circulating strains. Influenza 
viruses are classified based on antigenic differences 
in viral nucleoproteins (NP) and matrix proteins (M). 
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Influenza type A viruses are further classified into 
subtypes by a combination of two different proteins, 
hemagglutinin (HA) and neuraminidase (NA), which are 
found on the surface of the virus. The influenza A virus 
subtype currently circulating among humans as seasonal 
influenza is influenza A (H1N1) and A (H3N2)[1,2]. 
Influenza B viruses can be divided into 2 main groups or 
lineages, B/Yamagata and B/Victoria[2].

Influenza viruses have a high evolutionary rate, and 
this allows the virus to mutate rapidly leading to antigenic 
shift and antigenic drift. The seasonal influenza epidemic 
that occurs every year is caused by the continuous 
evolution of seasonal influenza viruses, which allows 
them to avoid body immunity due to previous infection 
or vaccination, and the ability of these viruses that can 
be transmitted efficiently from human to human through 
breathing , direct contact, and through items that have 
been touched by sufferers of seasonal influenza[4]. The 
diversity of influenza virus species providing viruses 
has many opportunities for reassortment between 
subtypes, and the natural reservoir of influenza A makes 
elimination of disease impossible[2]. Therefore, antiviral 
drugs and vaccinations are more prospective solutions 
for controlling influenza outbreaks[5].

Vaccination is the most effective method for 
controlling seasonal influenza infection and the most 
important strategy for pandemic prevention and 
control[6]. Prophylactic vaccine is a tool that plays a role 
in preventing various infectious diseases[7]. The ideal 
vaccine must improve the humoral and cellular immune 
responses to reduce morbidity and mortality[8]. Effective 
vaccination in human diseases depends on the capacity 
of the vaccine to stimulate a protective immune response 
to pathogens and can produce humoral immunity and 
cellular immunity. In humoral immunity, B lymphocytes 
secrete antibodies responsible for specific recognition 
and neutralization pathogens derived from antigens. In 
addition, IL-4 is one of the most influential cytokines 
of the most studied immune system. The initial function 
of IL-4 is a B cell stimulation factor, but it is now 
known that these cytokines regulate a myriad of immune 
functions including switching immunoglobulin isotype, 
MHC class II expression by B cells, and the role of T 
cell subset differentiation from Th to Th 2[9]. In addition, 
ferrets and humans share similar lung physiology, and 
human and avian influenza viruses exhibit similar 

patterns of binding to sialic acids (the receptor for 
influenza viruses), which are distributed throughout the 
respiratory tract in both species. Hence, This study was 
conducted to determine the role of trivalent influenza 
vaccination against the response of ferret antibodies by 
testing IgG and IL-4 levels. 

Materials and Methods

Experimental Materials and Ethical Statement

This study is a laboratory experimental study with 
the design of pre and post test, which was conducted 
at Animal Biosafety Level-3, Universitas Airlangga, 
Surabaya, Indonesia in January 2017 - June 2017 and 
the Institute Medical Sciences, the University of Tokyo, 
Japan, in September 2017. The experimental animal 
treatment was carried out in Animal Biosafety Level-3, 
Universitas Airlangga has obtained the Animal Welfare 
Assurance A5966-01 for foreign institutes from the 
National Institutes of Health’s Office Laboratory Animal 
Welfare (OLAW). The experimental animals used were 
ferret (Mustela putorius furo), female, aged 4-6 months, 
weight 800-900 grams. The minimum sample size used 
5 ferret for each treatment group, and there were 5 
treatment groups. The total sample size is 25.

Study Design

The experimental animals are divided into 5 
treatment groups as follows:

- Group A: Trivalent vaccine dose of 3.8 µg

- Group B: trivalent vaccine dose of 7.5 µg

- Group C: trivalent vaccine dose of 15 µg

- Group D: trivalent vaccine dose of 30 µg

- Group E: without vaccine

Ferret trial animals of 25 tails were adapted for 1 week 
(seven days) before treatment. Day -1: Taking 3 mL of 
blood sample for pre-test, followed by vaccination I with 
trivalent vaccine, 0.5 mL with A1 dose, 3.8 µg; B1 7.5 
µg; C1 15 µg; D1 30 µg; E1 with PBS by intramuscular 
injection in the left femur. On the 22nd day a challenge 
was tested for H1N1, H3N2, and viruses. On the 36th 
day: Euthanasia with intramuscular ketamine injection, 
then surgery and intracardiac blood were taken with a 10 
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cc syringe. Then, we were measure IgG levels with the 
Elisa method (using Ferrero IgG heavy and light chain 
Antibody, A140-108P) according to the manufacturer’s 
instructions. The the measurement of IL-4 levels with 
the ELISA method (Antiferret IL-4 Ab paint No. 111132 
Company; antibody research corporation) according to 
the manufacturer’s instructions.

Processing and analysis of data

Data on IgG levels and IL-4 levels were analyzed 
statistically using IBM SPSS 23. 

Results and Discussion

The results of measuring levels of IgG in ferret 
induced by trivalent vaccine

Measuring IgG levels is done before and after 
vaccination. Each serum sample was tested for IgG 

levels 3 times, namely against H1N1 antigens, H3N2 
antigens and antigens.

IgG levels against H1NI antigens before and after 
trivalent vaccination

IgG levels before and after trivalent vaccination 
with H1N1 antigens can be seen in Table 1. From the 
statistical test with SPSS 23, it was found that after 
vaccination, in testing with H1N1 antigens in groups 
A, B, and C there was an increase in IgG levels that 
were significantly different from IgG levels before 
vaccination. Whereas in groups D and E, there was 
an increase in IgG levels which were not significantly 
different from IgG levels before vaccination. There are 
differences in IgG levels between groups in measuring 
IgG levels with H1N1 antigens. 

Table 1. Levels of IgG against H1 antigens before and after treatment.

Group n

IgG Levels on H1NI Antigens (IU/mL)

p (before after)
Before treatment

After
treatment

Difference

A 5 2.07±0.29 3.03±0.06 0.96±0.28a 0.002

B 5 2.01±0.64 2.98±0.09 0.98±0.57a 0.018

C 5 2.32±0.44 0.07±0.05 -2.25±0.49b 0.000

D 5 2.41±0.29 1.37±0.91 -1.04±1.00b 0.081

E 5 2.41±0.17 0.18±0.15 -2.234±0.23b 0.000

Description: * significant at α = 0.05 

IgG levels against H3N2 antigens before and after trivalent vaccination

The results of measuring IgG levels with H3N2 antigens can be seen in Table 2. Testing with H3N2 antigens in 
groups A and B showed an increase in IgG levels that were significantly different from IgG levels before vaccination. 
Whereas in groups C, D, and E, there was an increase in IgG levels which were not significantly different from IgG 
levels before vaccination. There were differences in IgG levels between groups in measuring IgG levels with H3N2 
antigens. 
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Table 2. Levels of IgG against H3 antigens before and after treatment.

Group n

IgG Levels on H3N2 Antigens (IU/mL)

p (before after)
Before

treatment
After

treatment
Difference

A 5 1.66±0.27 2.96±0.13 1.30±0.22a 0.000

B 5 1.52±0.49 2.91±0.14 1.40±0.42a 0.002

C 5 1.90±0.22 0.06±0.01 -1.84±0.23c 0.000

D 5 1.93±0.40 0.95±0.98 -0.984±0.97c 0.080

E 5 2.11±0.14 0.11±0.07 -1.99±0.16b 0.000

Description: * significant at α = 0.05 

Level of IgG against B antigen (yamagata) before and after trivalent vaccination

The results of measuring IgG levels with antigen By can be seen in Table 3 below. Testing with antigen By in 
group B there was an increase in IgG levels that were significantly different from IgG levels before vaccination. 
Whereas in groups A, C, D, and E, there was an increase in IgG levels which did not differ significantly from IgG 
levels before vaccination. There was no difference in IgG levels between groups in measuring IgG levels with H3N2 
antigens. 

Table 3. Levels of IgG against antigen By before and after treatment.

Group n

IgG Levels on ByAntigens (IU/mL)

p (before after)
Before treatment

After
treatment

Difference

A 5 1.73±0.47 0.98±0.54 -0.75±0.81a 0.108

B 5 1.64±0.42 2.01±0.10 0.37±0.44a 0.131

C 5 1.45±0.28 1.83±0.24 0.38±0.45a 0.133

D 5 1.66±0.34 1.96±0.21 0.30±0.37a 0.141

E 5 1.79±0.17 1.75±0.17 -0.04±0.13a 0.508

Description: * significant at α = 0.05 
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Figure 1. IgG levels of each group against H1N1, H3N2 and By. 

Based on Figure 1 above, trivalent vaccines of 7.5 µg (group B) and 3.8 µg (group A) doses can induce high 
levels of IgG in all three antigens. 

IL-4 levels after trivalent vaccination in ferret

The results of measurement of IL-4 levels can be seen in table 4 below. IL-4 levels in groups A, B, C, and D 
showed a signifi cantly different increase than before vaccination. In group E, there was no increase in IL 4 levels 
which was not signifi cantly different from before vaccination. There were differences in IL4 levels between groups 
after trivalent vaccination. 

Table 4. Levels of IL-4 before and after trivalent vaccination.

Groups n

IL-4 (pg/mL)

Before After Difference

p (before after)

treatment treatment

A1 5 0.047±0.003 0.048±0.007 0.0016±0.006a 0.304

B1 5 0.050±0.005 0.063±0.042 0.013±0.040a 0.515

C1 5 0.084±0.083 0.095±0.081 0.011±0.010a 0.08

D1 5 0.046±0.008 0.052±0.005 0.005±0.010a 0.329

E1 5 0.049±0.007 0.050±0.006 0.001±0.010a 0.871
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Figure 2. Increased levels of IL4 from each group after trivalent vaccination. 

From Figure 2, the experimental group that received 
a dose of 7.5 µg, had the highest increase in IL4 levels 
after trivalent vaccination. Based on the results of 
research that has been done, before trivalent vaccination, 
the serum already contains IgG antibody titers. The 
response was due to differences in pre-vaccination 
memory deposits among subjects[10]. In measuring IgG 
levels with all three antigens, group B who received 
vaccinations at a dose of 7.5 µg showed being able to 
induce ferret to produce the highest levels of IgG from 
the fi ve groups, and the IgG levels differed signifi cantly 
from IgG levels before vaccination. There is an increase 
in IgG levels in all groups, and in all antigens, but not all 
are signifi cantly different. 

In group E, who did not get vaccinations, but 
received a challenge test with trivalent infl uenza virus, 
showed a slight increase in IgG levels, and did not differ 
signifi cantly from IgG levels before treatment. The main 
function of B lymphocytes is producing antibodies. 
Another name for antibodies is immunoglobulin, which 
is a glycosylated protein molecule found on the surface of 
B cells, functions as an antigen receptor, or secreted also 
to the extracellular space so that it can bind and neutralize 
the antigen. A single antibody molecule consists of four 
protein chains, 2 heav chain, 2 light chains. Antibodies 
consist of 5 isotypes or classes, namely IgM, IgD, IgA, 

IG and IgE[11]. Anti-infl uenza antibody titers and cross 
reactivity with new viruses are routinely used to assess 
the potential for protection against new infl uenza virus 
infections. When combined with the characteristics of 
viral genome diversity, serological tests can provide 
insight into immunity stimulated by the evolution of the 
virus. 

The results of measurements of IL-4 levels showed 
that there were differences in IL 4 levels between 
groups after trivalent infl uenza vaccination. The dose 
groups 3.8 µg, 7.5 µg, 15 µg, and 30 µg had increased 
IL4 levels after vaccination and differed signifi cantly 
compared to group E who did not get vaccinations. 
Group B with a dose of 7.5 µg had the highest IL4 
level. Based on the type of cytokines produced, Thelper 
lymphocytes are divided into Th1 which produces 
proinfl ammatory cytokines TNF-α and TNF-β which are 
now called lymphotoxins, IFN-γ, IL-1, IL-6, IL-8, IL-
12, which function to activate cellular immunity and non 
specifi c. Besides that there is Th2 which produces anti-
infl ammatory cytokines, namely IL-4 and IL-10 which 
activate humoral immunity[12]. 

IL-4 is one of the most infl uential cytokines of 
the most studied immune system. Initially as a B cell 
stimulation factor, it is now known that this cytokine 
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regulates a myriad of immune functions including 
switching Ig isotype, class II MHC expression by B cells, 
and the role of T cell subset differentiation from Th to Th 
2. The presence of IL-4 in the early stages of the immune 
response has an important effect on the natural immune 
response. IL-4 supports the further production of IL-4 
by T cells, stimulates antibody formation, and it inhibits 
IFN-γ production, thus inhibiting hypersensitivity 
reactions. IL-4 is a cytokine released by various types of 
cells including T cells, eosinophils, basophils, mast cells, 
natural killer cells (NK) and several antigen presenting 
cells (APC)[6]. 

Conclusion

In summary, we conclude that IgG and IL-4 values 
can be used as biomarkers in testing influenza vaccines. 
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Abstract 
Glycerol encouraged kidney damage through originating an oxidative injury to renal tubular cells which 
further leads to tissue necrosis and inflammation. While, roflumilast N-oxide is an active metabolite of 
roflumilast that rising the cyclic adenosine-3′, 5′-monophosphate by inhibiting PDE4. 

Thirty rabbits were divided into three groups, control group was received normal saline intra-muscularly and 
drived from water for eighteen hours before. Second group was received a single dose glycerol injected intra-
muscularly after drived from water for eighteen hours .Third group was received roflumilast intraperitoneal 
daily for three days after received a single dose of glycerol . 

All animals were sacrificed after 72 hour, and then blood collected by cardiac puncture for evaluation the 
changes in the levels of renal function tests and histopathological study of rabbit’s kidneys tissues are 
evaluated evaluation and scoring the changes of tested agents. The numerical data are expressed as means ± 
standard error means and analyzed by using SPSS version 20.

The results of the levels serum urea and creatinine found to be significantly reduced by roflumilast using 
ANOVA test. Besides, the histopathological changes showed ameliorative effects of roflumilast in compared 
to glycerol group. From this study, one could be concluded the protective effect of roflumilast in case of 
renal failure induction by glycerol. 
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Introduction

Acute kidney encompasses smaller changes in the 
renal function without obvious failure that could be 
resulted in significant worse consequences and the rate of 
disease in a population, moreover may be ended to death 
(1). The incidence rate of these emergent cases that is 
needed to hospitalization reached to 2-5%. Acute kidney 
impairment developed within one month postoperatively 

in rate 1 of 100 patients of general surgery cases and 
arises in up to near 70 % of intensive care unit patients 
(2). Nephrotoxicity induced by drug overdose or time 
dependent is a frequent problem in nephritic-medicine 
and the incidence of drug-accompanying acute kidney 
impairment may be as high as sixty percent(3) . The 
etiology of pathological condition associated with 
acute renal failure is septic shock at 47.5 % of total 
patients that needed hospitalization. The percent of 
death to total hospital mortality was 60.3%(4) . Other 
causative condition of acute renal function deterioration 
is a myoglobinuric case, which is uremic syndrome 
followed rhabdomyolysis and muscle destruction with 
releasing of intracellular elements such as myoglobin 
and other intracellular constituents into blood stream 

DOI Number: 10.37506/ijfmt.v14i4.12138
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(5). The myoglobin casts producing its effects by tubular 
obstruction or damaging of tubular epithelium with 
leakage of filtrate across it after reducing glomerular 
filtration rate (6). Acute nephrotic injury given that an 
increase in serum creatinine often lags two and three 
days behind the onset of injury that may reflect the 
damage might be included two third parts of kidney were 
included (7) . Indication of roflumilast in case of chronic 
obstructive respiratory disease, it is effective in reducing 
the frequency of respiratory disease exacerbations(8). 
The current study aimed to evaluate and investigate the 
potential nephroprotective effect of roflumilast against 
nephrotoxicity induced by glycerol in rabbits.

Experimental Design and Method

Rabbits (albino & domestic) of different sexes were 
weighing (1- 2 Kg) were acclimated for new animal 
house for ten days before any experimental procedures 
and fed with commercial pellets and allowed water ad 
libitum. They were reserved under dominated condition 
of temperature (23 ± 2 °C) and humidness (55 ± 15%). 
Also, lighting was systemized lighten to half day then 
to darken later. All methods performed in this current 
study were in accordance with regulatory content on the 
maintenance and practice of lab animals and reported to 
ethical committee approval of college of pharmacy. In the 
present study, after 72 hour of water deprivation, three 
groups of rabbits (n = 10 for each group involved control 
group was received intraperitoneal (5 ml) of normal 
saline (0.9 % of sodium chloride); group 2 (induction 
group) was only received given dose of diluted glycerol 
(50 %; 8 ml/ kg , i.m.), the total dose was divided equally, 
then administered in each hind limb muscle (18). Group 
3 was given glycerol intramuscularly as single dose 
plus roflumilast that was given intraperitoneal after 60 
minutes of the glycerol injections(1 mg/kg)(9) .Blood 
samples are collected by cardiac puncture to prepare 
serum, and then kidneys tissues were harvested for 
further biochemical and histopathologic analyses.

Measurement of serum urea concentration involved 
the usage of a commercially available kit (Biosystems)
R (10). The urea levels in the samples react with the 
kit’s reagent components (11). Measurement of serum 
creatinine concentrations were done by using a 
commercially available kit was used (Biosystems)R 

. The auto- analyzer apparatus is used to measure the 

absorbance of standard and samples after 30 and 90 
second based on spectrophotometric measurement at 
505nm(12, 13).

Histopathological assessment involved the 
macroscopic examination of the kidneys, then 
microscopic evaluation (14) (15). A pathologist, who 
was unaware of the group assignments, performed a 
semiquantitative analysis of the kidney sections using 
a light microscope(16). The statistical analyses were 
performed by using statistical package of social science 
(SPSS version 20). All numerical data are expressed as 
mean ± standard error of the mean (SEM). The data were 
evaluated by one-way analysis of variance (17) and Mann 
Whitney U test. P value is considered significant when 
its value equal or less than 0.05(18).

Findings

Induction was done by glycerol-received group 
and it showed a significant elevation of urea level 
compared to control group. While, treatment group 
(roflumilast-treated group) displayed a significance 
reduction of urea level in comparison with induction 
group (shown in table 1). In addition, induction group 
exhibited there is significance elevations of serum 
creatinine level compared to control one. While the 
treatment group (roflumilast treated group) offered a 
significance reduction of creatinine level in comparison 
with induction group as shown in table (1(.

Sections of kidneys of control group revealed normal 
appearance of renal tubules in both cortex and medulla 
(figure1). Glycerol treated group showed area of interstitial  
 inflammation and others changes discussed in scoring 
system (figure 2, table 2). While, roflumilast treated group 
showed as clearly improvement of histopathological 
changes (figure 3). Kidneys in the induction group 
showed moderate to severe lesions. Lesions were 
included deposition of hyaline material in the tubules 
of cortex and medulla, marked dilation of renal 
tubules, vacuolization of the renal tubular epithelium 
particularly in the medullary region, this group showed 
marked epithelial vacuolation to obtained score 4 in 
statistical significant level of P ≤ 0.01 than control 
group (displayed in table 2). Some of the epithelial cells 
revealed statistically significant level of necrosis (P≤ 
0.05) than both G1 and G3, this change was indicated 
by fragmentation of cell membrane and absence of 
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nuclear staining to get score 2 as showed in table 2. 
Some apoptotic cells were also observed indicated by 
fragmentation of nuclei with intact cell membrane to give 
score 1 but it was statistically non-significant (P ≥ 0.05) 
in comparison with both G1 and G3 (table 2). Marked 
(score 2) interstitial lymphocytic infiltration was noted in 
this group, it was significant in comparison with G1 and 

G3 (table 2) but no significant glomerular changes had 
been detected in the level of light microscopic inspection 
(table 2). Complete absence of hyaline casts in the renal 
tubules, no necrosis and apoptosis in the renal tubular 
cells ((figures 3), (tables 2)). As G1 and G2, there were 
no obvious glomerular changes at the level of light 
microscope illustrated table2. 

Table (1) Effect of roflumilast on level of serum creatinine against glycerol- induced acute renal failure

Group
Urea level

(mg16)
Serum creatinine

Control 43.58 0.79

Glycerol 61.43* 1.25*

Roflumilast 31.80*# 1 *#

* means p ≤ 0.05 when compared to control group; # means p ≤ 0.05 when compared to glycerol (induction) 
group

Table ( 2) represent the scores of interstitial inflammation, evacuolation, necrosis, apoptosis and epithelial 
cell glomerular injury in the groups of study

S Group Score of interstitial 
inflammation

Score of epithelial cell 
vacuolation

Score of epithelial cell 
necrosis

1 G1 00 ± 00   A score 0 00 ± 00   A  score 0 00 ± 00  A  score 0

2 G2 40% ± 0.32 B score 2 84% ± 0.2  B  score 4 25% ± 0.14 B score 2

3 G3 10 % ± 0.11 A score 1 37% ± 00  C  score 3 00 ± 00  A score 0

P Value P≤ 0.01 P≤ 0.01 P ≤ 0.05

S Group Score of epithelial cell apoptosis Score of epithelial cell glomerular injury

1 G1 00 ± 00  A  score 0 00 ± 00  score 0

2 G2 13 % ± 00 B  score 1 00 ± 00  score 0

3 G3 00 ± 00  A  score 0 00 ± 00  score 0

P Value P ≤ 0.05 P ≥ 0.05

· These notes applied for all tables 

· Values were expressed as a mean ± standard error. 

· P values ≤ 0.01 was considered as significant.

· different capital letters refer to the significance among the groups. 
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Discussion 

Glycerol-induced kidney impairment is cardinal 
of the most remarkably used model of experimental 
rhabdomyolysis inducing renal failure and is reflected 
as an experimental similarity of human myoglobinuric 
renal failure that resulted from transfusion problems or 
crush injury or random traffic accident(19) . 

Myoglobin-induced tubular damage; or by renal 
actions of cytokines released(20). Glycerol mediated 
nephrotoxicity by different mechanisms including 
a uncorrected renal ischemia of renal blood vessels 
, whereby blood flow ceases or arterial or arteriolar 
constriction(21) . This may be interpreted to increment of 
high proteins level in the blood leading to elevation of 
osmotic pressure and reduction of hydrostatic pressure 
, then both of them leading to reduced glomerular 
filtration pressure and reduced filtration process through 
glomerulus to Bowman’s capsule , leading to elevation 
levels of both serum urea and serum creatinine(22) .The 
reduction of blood flow leading to persistence ischemia 
and free radical formation ended with glomerulopathy 
terminated with allow high molecular weight molecules 
such as protein to penetrate into tubules and elevate 

intratubular pressure that may equilibrate with oncotic 
pressure and diminished the glomerular filtration rate. In 
contrast , when intratubular oncotic pressure increased 
leading to loss of diffusion process so loss of kidney 
filtration function(17). Glycerol treated group showed 
epithelial cells vacuolation and apoptotic cells besides 
the deposition of hyaline casts in the renal tubule(20). 
Roflumilast is mainly effective through selective 
PDE 4 inhibitors , pleotropic effects including anti-
inflammatory, anti-emphysema, and antibiotic(23) . 
Also, the beneficial effects were including pulmonary 
hypertension and hypersecretion of mucus (24). The 
pharmacological actions behind nephroprotective effects 
attributed to inhibition of reactive molecules formation 
epithelial cells besides inhibition of neutrophils 
recruitment. Furthermore, it modulate vascular 
remodeling due to endothelial cells and probably some 
inflammatory cells(25). Roflumilast is the one of drugs 
that could be item for further researches for improving 
these beneficial effects through improving effects on 
levels of kidney function biomarkers and ameliorating 
histopathological change(26). Inhibition of glomerular 
vasoconstriction one of the other two mechanisms 
participating in the development of acute renal failure 
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is the decrease in blood flow in the glomerulus(27). The 
roflumilast advantageous role of specific diesterase 
inhibition may be through blocking signaling pathways 
of inflammation and refreshing cell survival(28). These 
results informed the advantageous role of PDE4 
suppression in treating of nephrotoxicity, possibly 
through histopathological changes amelioration(28). Also 
, The vasodilator effect may be considerable effect for 
roflumilast shared with another drug of PDEs inhibitor 
on reversing nephrotoxicity(29).

Conclusion 

Roflumilast had a therapeutic effect against 
glycerol induced renal failure and ameliorating the renal 
impairment by rendering the level of urea, creatinine and 
histopathological tissue feautres.
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Abstract
The authors of the article focus on empathy as one of the dispositions related to the emotional functioning 
in the process of communication, which plays an important role in determining success in a profession. It 
is believed that people with higher empathy tend to solve professional, personal problems more readily in 
subject-subject relationships. The technique for diagnosing the empathic abilities of medical students was 
based on a questionnaire developed by V.V. Boyko. Methods of analytical and synthetic study of scientific and 
methodological literature, questioning are applied. For empirical data percent distribution and ranking are 
used. As a result of the study, the following levels of empathic abilities in medical students were evaluated: 
rational, intuitive, attitudes, penetration, identification. The authors of the article came to the conclusion 
that the empathic abilities of medical students are important and influential factors of communication not 
only in the doctor-patient model, but also in their interpersonal communication, academic performance in 
educational activities. 
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Introduction

Numerous world studies conducted by scientists in 
various medical institutions have revealed differences 
in the results of treatment of doctors with high 
communication skills and those doctors who did not 
attach much importance to their professional activities. 
The research emphasizes that on average, for the entire 
period of his work, the doctor accepts a fair number of 
patients, about 200,000, and that, the key to the correct 
diagnosis and treatment of the patient is precisely 
an effective process of communication with him. It 
is also noted that the more experience of a doctor, 
the more attention he pays to verbal and nonverbal 
means of communication to improve professional and 
interpersonal interactions with colleagues, patients, their 

relatives.[1-12] Accordingly, in the context of modern 
medical education, the importance and appropriateness 
of the formation and development of the communicative 
competence of students is updated. By the definition 
of scientists, communicative competence is an open-
type phenomenon that is constantly increasing as it 
progresses in professional development, a measure of 
human inclusion in communicative activities, in the 
process of communication.[13,14] 

Communication, by its very nature, is a 
communication process for the exchange of information 
between two or more individuals. The exchange of any 
information is possible only through verbal and non-
verbal communication (signs, speeches, gestures, facial 
expressions, etc.). Every communication is carried out 
simultaneously at the level of content of information and 
at the level of relationships, and the level of relations 
determines a meaningful level. Accordingly, there is a 
relationship between them: the verbal channel transmits 
speech, verbal information in its pure form, and the non-
verbal ratio to the interlocutor is transmitted.[15-17]

DOI Number: 10.37506/ijfmt.v14i4.12139
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The level of communication in the communication 
process determines empathy. Empathy is two-part. 
First, it is sensitivity to the emotional needs of a 
person, the ability to understand verbal and nonverbal 
manifestations of feelings (words, touches, flirting, 
gestures), willingness to share these feelings. “89 s. 
Secondly, it is the ability to respond to emotional need 
in a way that will be appropriate and effective for the 
interlocutor.[18-21] 

Material and Methods

The sample for the study consisted of first- and 
second-year medical students. 288. The authors of the 
article chose the method of V.V. Boyko[22] to diagnose 
students’ empathic abilities. Subjects for assessing 
the level of empathic abilities were generated around 
six areas of the empathic capacity scale: the rational 
channel of empathy; the emotional channel of empathy; 
the intuitive channel of empathy; Women who promote 
empathy; Penetrating ability in empathy; In empathy. 
Consider the general characteristics of empathy channels.

The rational channel of empathy characterizes 
the focus of attention, perception and thinking of the 
empathizer on the essence of any other person – on 
his condition, problems, behavior. Emotional channel 

of empathy. The ability of the empathizer to enter into 
an emotional resonance with others is to empathize, to 
participate is fixed. The intuitive channel of empathy 
indicates the ability of the Respondent to see the 
behavior of partners, to act in the conditions of a lack of 
initial information about them, based on the experience 
stored in the subconscious. Attitudes that promote or 
hinder empathy that facilitate or hinder the operation of 
all empathic channels. Penetrating ability in empathy 
is regarded as an important communicative property 
of a person, which allows creating an atmosphere of 
openness, trust, and intimacy. Identification the ability to 
understand the other based on empathy, putting yourself 
in the place of a partner.[22]

The total score can theoretically vary from 0 to 36 
points. According to preliminary data of V. V. Boyko, 
we can consider: 30 points or higher – a very high level 
of empathy; 29-22-average; 21-15-low; less than 14 
points is very low.[22]

Results and Discussion

As the results of our research, we give an example of 
the scale of assessments of empathic abilities of medical 
students (Table 1) 

Table 1. The scale of assessments of empathic abilities of medical students

Scale of the coefficient of empathic 
abilities

Percentage of 
respondents, % Points Ability level

Rational empathy channel 0.1 to 0.35 76,58 17 Low

Emotional empathy channel 0.36 to 
0.45 25,34 20 Below average

Intuitive Empathy Channel 0, 46 to 0, 
55

17,72
26 Average

Installations that promote empathy 
from 0.56 to 0.65

10,10
37 High

Empathy pervasiveness from 0.66 to 
0.75 4, 65 41 Very tall

Empathy identification from 0.76 to 
1.00 1,76 58 High

Source: compiled by authors 
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The distribution of medical students by the levels of 
manifestation of their empathic abilities was investigated. 
Spontaneous interest in the interlocutor, opening the 
emotional reflection of the partner are characterized 
by a low level of manifestation of rational channel 
empathy more than 76% of respondents. In 25.34% of 
respondents, theempathy empathy ratio is within the 
boundaries of 0.36 to 0.45, which states that the average 
level of emotional responsiveness in the partner’s field, 
i.e. in understanding of the inner world, complicity and 
empathy for him. 10. 10. 10% of respondents have a 
high level of emotional responsiveness and empathic 
perception in settings that promote or inhibit empathy.

According to our study, the most advanced channels 
of empathic abilities of medical students are: installations 
that promote empathy; penetrating ability in empathy; 
empathy.

Conclusions

The questionnaire of V.V. Boyko has a simplicity 
in understanding the performance of tasks, is focused 
on a wide age range of respondents, which does not 
involve significant derivatives of questions on the 
part of researchers, does not distinguish the gender of 
respondents. The results of The Diagnosis of V.V. Boyko 
can be used by both teachers and students themselves 
to reflect on their emotional functioning in order to 
identify their strengths and weaknesses and increase 
their emotional awareness and adaptability to effectively 
work with emotionally stressful situations during daily 
communication with patients, peers and other medical 
professionals. Also, given the age-related psychological 
characteristics of young people between the ages of 16 
and 22, suffering from excessive emotionality, youthful 
maximalism, students in the medical field of training can 
use this knowledge to improve their interpersonal skills 
and academic performance in educational activities, 
including group and team work.
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Abstract 
Aim: To study the need about the Master of Public Health Program (MPH) and Doctor of Philosophy Program 
(PhD) in Public Health Innovation Research and Development (PHIRD), to analyze factors components of 
the institute, and to analyze components of the MPH and PhD.

Methods: 304 samples were selected by stratifying random sampling. Data were analyzed by mean, standard 
deviation, and priority needs index with Modified Priority Needs Indexing technique (PNI Modified), the 
exploratory factor analysis (EFA), and the second-order confirmatory factor analysis (the 2nd CFA).

Results: The research showed that samples have the level of necessity related to the programs. Regarding 
the appropriateness of the draft of the programs, the expected level was at a high level = 4.31/5 and 4.33/5, 
the PNI Modified = 3.31/5 and 3.3/5, respectively. Models of factors were composed of consistent with 
empirical data and were based on Financial (1.00), Accept (1.00), and Progress (1.00). Models of structures 
are composed of consistent with empirical data and were based on Professional (1.00) and Potential (1.00). 

Conclusion: The observed variables and latent variables of the four models had high construct validity by 
EFA and 2nd CFA that can be used for the development of programs.

Keywords: need; structures of the program; master of public health; doctor of philosophy program; public 
health innovation research and development 
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Introduction

Meaning of “innovation” is the ability to do new 
something to use knowledge, creativity, skills, and 

experience in technology or management to develop and 
produce new products new production process or new 
service which meets the needs of the market. In a part 
of “economic innovation” is the introduction of new 
concepts or uses1 and of “Public Health Innovation” 
is the ability to use knowledge, creativity, skills, 
and experience in technology or management public 
health [Health Promotion, Prevention, Treatment, 
and Rehabilitation] to develop and manufacture new 
tools (Machine, Material, Tool, etc.), new services 
(Curriculum, Program, Activity, etc.) or new processes 
that solve the cause of the problem and meet the needs 
of customers.1
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The Praboromarajchanok Institute (PI), Established 
by the Ministry of Public Health since 1993 to be the 
main duty of the production and development of public 
health personnel.2 Researchers, therefore, saw the need 
to develop the structure MPH and PhD in PHIRD (new 
program) to produce researchers and develop public 
health innovations that can research in creating a new 
body of knowledge for the program and use the research 
process to improve the public health develop a public 
health management system develop the capacity of 
public health personnel and develop the supervision 
system monitor and evaluate the management of public 
health to further improve the quality of public health of 
the nation. 

Objectives

To study the need for the MPH and PhD, analyze 
factors components of the institute, and components of 
the MPH and PhD. 

Methodology

This research survey is the first step in research 
and development.1,3 The population is 4th-year students 
and graduates in health science in 2019, which is the 
case of the unknown population or infinite numbers 
(Infinite Population). Determination of sample size if 
the population size is not known to use a 95 percent 
confidence level by using the following formula4, number 
of samples needed=384 records. The data has collected 
a questionnaire divided into 5 parts by checking content 
validity with Index of Item Objective Congruence (IOC) 
and selected items with a consistency index of 0.50 or 
more, try out the questionnaire with 30 4th-year students 
at a College in Phitsanulok Province of Thailand to 
improve the quality by the Cronbach method5 by finding 
the alpha coefficient (α- coefficient), the reliability of 
the four types of questionnaires (Part 2-5) were 0.93, 
0.83, 0.98, and 0.95, respectively by sending online 
questionnaires to the 4th-year students and graduates 
in the health sciences, 2019, as the respondents and 
compile the returned online questionnaires then used in 

the analysis of 304 data, accounting for 79.17 percent 
and analyzed with basic statistical, PNI Modified

6, EFA, 
and the 2nd CFA. 

Results 

1. Results of needs analysis found that the expected 
level was at a high level (= 4.31/5 and 4.33/5), the PNI 
Modified of MPH = 3.31/5 and PNI Modified of PhD = 3.33/5.

2. The results of the analysis of the factors that 
influence the decision to study in the MPH and PhD in 
PHIRD

2.1 The EFA that were studied by analysis Kaiser-
Meyer-Olkin Measure of Sampling Adequacy found a 
KMO or MSA equal to 0.801 and 0.881, which are greater 
than 0.80, very good level, according to the criteria of 
Kim and Mueller7and the results of Bartlett’s Test of 
Sphericity8 found that the variables were statistically 
significant at the level of 0.001, could be used to analyze 
the components. 

For component extraction of each variable used in 
analyzing the factors, A total of 12 elements, between 
0.461 - 0.795 and 0.508 - 0.807, are medium-high and 
have Cronbach’s Alpha = 0.826 and 0.868. Orthogonal 
rotation using the varimax method found that all 12 
variables used in the analysis can be grouped into 3 
components with eigenvalues more than 1.00, which 
showed that each element could explain the variance 
of all 12 variables more than 1.00 were 59.733% and 
66.682%. When considering to put each variable into 
one single element in which the variables have the 
highest factor loading found that all 3 elements can be 
classified into 12 elements, with each element consisting 
of variables 3-6 numbers, each variable that has been 
arranged in the composition weights elements from 
0.569 to 0.862 and 0.556 to 0.834. The compositions of 
3 components have been named a meaningful as detailed 
in Table 1. 
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Table-1: The structural adjustment of economic, social, and institutional factors that influence the decision 
to study in the MPH and PhD in PHIRD 

Side/ Core Component Sub-Component

MPH

1) Financial 1. Scholarships (Giving Fund)

2. Expense per term (Expense)

3. Own income (Self Income)

2) Accept 4. Proud of the family (Proud)

5. Need acceptance (Acceptance)

6. Increase qualifications (Add Academic)

7. The famous reputation of course instructors (Famous)

8. Interesting course (Interest)

9. The convenience of study locations (Convenience)

3) Progress 10. The income of parents (Parent Income) 

11. Career advancement (Occupation Progress)

12. Increase career paths (Add Occupation)

PhD

1) Financial 1. Expense per term (Expense)

2. Scholarships (GivingF)

3. The convenience of study locations (Con)

4. Own income (SelfIn)

5. The famous reputation of course instructors (Famous)

6. Interesting course (Interest)

2) Accept 7. The income of parents (ParentIn)

8. Proud of the family (Proud) 

9. Need acceptance (Acceptance)

3) Progress 10. Increase career paths (AddOcc)

11. Increase qualifications (AddAcad)

12. Career advancement (OccPro)

2.2. Results of the 2nd CFA showed that the 12 elements are considered to be a subset of the 3 main components. 
Overall the field of research and innovation in public health is real as detailed in Figure 1-2 as follows
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Figure-1: Diagram of the 2nd CFA of economic, social, and institutional factors that influence the decision to 
study in the MPH in PHIRD 

Figure-2: The 2nd CFA of the economic, social, and institutional factors that influence the decision to study 
in the PhD in PHIRD 
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3. Results of the Composition Analysis of the MPH 
and PhD in PHIRD

3.1. Results of the EFA found a KMO or MSA equal 
to 0.955 and 0.938, which are greater than 0.80, very 
good level, according to the criteria of Kim and Mueller7 
and the results of Bartlett’s Test of Sphericity8 found that 
the variables were statistically significant at the level of 
0.001, could be used to analyze the components. The 
results of component extraction of each variable used in 
analyzing, A total of 20 numbers, between 0.345 - 0.712 
and 0.583 - 0.838 are medium-high and have Cronbach’s 
Alpha = 0.952 and 0.977. The result of variable 
arrangement into the structure, adjusting structure, and 
name the elements with Orthogonal Rotation found 

that all 20 variables used in the analysis can be grouped 
into 2 components with eigenvalues greater than 1.00, 
indicating that each element can explain the variance 
of all 20 variables more than 1.00. Two elements could 
explain the variance of the total of 20 variables were 
58.697% and 75.739 %. When considering to put each 
variable into one element, only that variable has the 
highest weight (Factor Loading) found that 2 elements 
could be classified into 20 elements, with each element 
consisting of variables 3-17 characters, each variable 
that has been arranged in the composition weights 
elements from 0.514 to 0.843 and 0.623 to 0.853. The 
element 2 elements have been named so that they can be 
interpreted clearly as detailed in Table 2.

Table-2: Restructuring the Structure of the MPH and PhD in PHIRD 

Side/ Core Component Sub-Component

MPH

1) Professional

1. Seminar in Public Health Management following the sufficiency economy (Seminar)

2. Integrated research methods in public health (Research)

3. Public health development theory (Theory)

4. Theory and design of public health innovations (Design)

5. Seminar on research and innovation in public health (SeminarResearch)

6. Public Health Thinking Strategy (Strategy)

7. Public health supervision strategies (Supervisor)

8. Information technology for the development of public health innovations (Technology)

9. Public health analysis and evaluation (Evaluation)

10. Techniques for creating public health gauges (Measurement)

11. Public health measurement and evaluation innovation (Innovation)

12. Qualitative research in public health (Qualitative)

13. Quantitative research in public health (Quantitative)

14. Knowledge management and learning organization (KM)

15. Development of public health innovations (DevelopmentInnovation)

16. Action research on innovation in public health (ActionResearch)

17. Seminar in Information Technology in Public Health (Information)
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2) Potential

18. English for Master (Eng)

19. Thesis (Thesis)

20. Multivariate statistical analysis (multilevel) (Statistics)

PhD

1) Professional

1. Advanced statistics in public health (AdvancedStat)

2. Advanced research methods in public health (AdvancedR)

3. Theory and design of advanced innovations in public health (AdvancedDesign)

4. Seminar in Advanced Research and Innovation in Public Health (AdvancedSeminar)

5. Seminar in Advanced Information Technology in Public Health (AdvancedTechSem)

6. Advanced analysis and assessment in public health (AdvancedEval)

7. Innovative measurement and evaluation in public health (AdvancedTechMea)

8. Techniques for creating advanced metrics in public health (AdvancedMea)

9. Advanced qualitative research in public health (AdvancedQualitative)

10. Advanced quantitative research in public health (AdvancedQuantitative)

11. Advanced integrated research in public health (AdvancedMMethods)

12. Advanced Health Economics Analysis (AdvancedEconomic)

13. Development of future innovations (InnovationFuture)

14. Dissertation (Dissertation) 

15. Development of advanced innovations in public health (DevelopmentAdvInno)

16. Action research, Advanced Innovation in Public Health (AdvancedActResearch)

17. Advanced information technology for the development of public health innovations 
(AdvancedInformation)

3) Potential

18. Seminar in Public Health Management following the guidelines of the World Health 
Organization (AdvancedSeWHO)

19. English for Doctorate Degree (EngDissertation)

20. Research and development of public health innovations at the international level (RandD)

3.2. Results of the 2nd CFA showed that the 20 elements are two sub-components. Overall the field of research 
and innovation in public health is real as detailed in Figure 3-4 as follows.

Cont... Table-2: Restructuring the Structure of the MPH and PhD in PHIRD 
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Figure-3: Diagram of the 2nd CFA of the components of the structure of the MPH in PHIRD 
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Figure-4: Diagram of the 2nd CFA of the structure of the PhD in PHIRD 

Discussions

Needs of 4th-year students and graduates in health 
sciences regarding curriculum MPH and PhD in PHIRD. 
The expected level was at a high level (= 4.31/5 and 
4.33/5), the PNI Modified of MPH = 3.31/5, and PNI Modified 
of PhD = 3.33/5. 

1. 2. 3. 3.1. The analysis of 
the factors found that all 12 studied variables can be 
grouped into 3 components, with each element having 

a value of more than 1.00 and all the components could 
explain the variance of all variables 59.733 percent 
and 66.682%. The weight of each variable have valued   
from 0.569 to 0.862 and 0.556 to 0.834 showed that the 
variables analyzed can be used to study the factors and 
the decision to study further because these variables are 
documented and research supported by the researcher 
who has studied the related documents and research and 
therefore has important variables that are consistent and 
cover the large structure of the three aspects, namely 
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finance, acceptance side, and progress and then to check 
the structural accuracy again by analyzing the 2nd CFA 
and found that the factors consists of 3 main components 
and 12 elements in which the model is consistent with 
the empirical data were good, with a statistical measure 
of harmonization, passing all good criteria, have good 
structural validity and can be used to study the factors 
and found that the model has good accuracy because 
the variables and components used in the analysis have 
relevant documents and research and have been through 
the 2nd CFA. The structures are good which should be 
suitable for importing data in the design of programs.

The analysis of the structure found that the 20 
studied variables can be grouped into 2 components, 
each element has a greater than 1.00 value, and all the 
components could explain 58.697% and 75.739% of the 
variance of all variables. The weight of each variable have 
valued   from 0.514 to 0.843 and 0.623 to 0.853 showed 
that the variable analyzed can be used to study because 
these variables are documented and supported by the 
researcher and the relevant researches and documents 
have important variables that are consistent and cover 
a large structure of the two aspects are professional and 
potential, and then to check the structural accuracy again 
by analyzing the second confirmatory element. The 2nd 
CFA of this format showed that the structure consists of 
2 main components and 20 sub-elements that the model 
consistent with empirical data, were satisfied with the 
statistical value of harmonizing through all criteria and 
showed that the 2nd CFA developed has good structural 
accuracy and can be used to study the structures because 
the variables and components used in the analysis have 
relevant documents and research and have passed the 
2nd CFA and found that structural precision is in good 
shape which should be suitable for importing data into 
the design of programs and the results from this research 
resulting in participation and coordination among 
graduate students, public health officers, and the health 
network. In the development of the programs as input for 
curriculum development and course opening to produce 
public health innovations that can be used to solve health 
problems

In this study found that needed in the further studies. 
Therefore, the person responsible for the program and 
the Faculty of Public Health and Allied Health Sciences 
of Royal Institute should focus on curriculum design and 

course opening and found that the components have good 
structural accuracy because the model is consistent with 
the empirical data with good statistics, with the statistical 
measurements of conformity passing almost all good 
criteria in all 4 cases except the curriculum structure of 
PhD at χ2 with statistical significance p-value = 0.0018, 
CMIN / DF> 2 (2.257)9, AGFI <0.90 (0.853)10 and 
RMSEA> 0.05 (0.064)11,12. The desired composition 
of the model must be χ2 with no statistically significant 
p-value> 0.058 CMIN. / DF <29,13 GFI values> 0.90, 
AGFI values> 0.9010 NFI values> 0.9011 CFI values> 
0.9011 RMR <0.0514,15 and RMSEA <0.0511,12 by the 
importance of components of financial, acceptance 
and the progress and components of professionalism 
and potential are equally important, 4 models of these 
elements appropriate in designing by experimenting and 
can be used more completely. Suggestions for further 
research, the expert’s perspective on the curriculum 
structure should be studied and other issues related to 
developing and requesting to open a course to make the 
course more complete to be consistent with the context 
and social conditions allowing graduates to have the 
capacity to produce public health innovations.
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Abstract 
This study aimed to reveal the role of ICAM-1 and HIF-1α in brain endothelial cell of cerebral malaria 
mice model after exposure to 2.4 absolute atmospheres (ATA) hyperbaric oxygen (HBO). Thirty-nine 
C57BL/6 mice were divided into three groups: control negative (normal mice without any exposure), 
control positive (Plasmodium berghei ANKA [PbA] infection without HBO exposure), and treatment (PbA 
infection and exposed to HBO for 10 sessions after the parasite grew). Parasitemia and clinical symptoms 
were observed every day. Brain tissues were isolated on day 13 post-infection for histopathological and 
immunohistochemical examination (observed at 400x magnification in 10 visual fields). HBO decreased 
HIF-1α and ICAM-1 expression in endothelial cells. There was a moderate correlation between HIF-1α and 
ICAM-1 expression. Ten HBO sessions prevented cerebral malaria, as denoted by the decreased expression 
of ICAM-1 and HIF-1α in brain vascular endothelial cells from the experimental mice. 

Keywords: Plasmodium berghei ANKA, hyperbaric oxygen/HBO, ICAM-1, HIF-1α. 

Introduction

Malaria is an infectious disease caused by the 
parasite Plasmodium sp. Based on a 2017 World Health 
Organization (WHO) report, there were 219 million 
malaria cases that caused 435,000 deaths worldwide[1]. 
Millions of malaria cases are caused by P. falciparum, 
and approximately 1% of cases will develop into cerebral 
malaria. Even with adequate antimalarial therapy and 
intensive therapy, malaria mortality rates still reach 
15-20%, and there are long-term neurological deficits 
in patients who have been declared cured[2]. Cerebral 
malaria is characterized by neurological abnormalities, 
seizures, decreased consciousness, and coma. The 
pathogenesis of this disease is still unclear. However, 
previous studies showed that one of the causes of brain 

damage is brain vascular endothelial damage triggered 
by hypoxic conditions due to vascular obstruction, 
sequestration of parasitized red blood cells (pRBCs) 
using vascular endothelial receptors, and excessive 
inflammation[3]. 

The main regulator that participates in cell adaptation 
and survival in hypoxic conditions is hypoxia-inducible 
factor 1α (HIF-1α)[4]. There is cross-talk between 
hypoxia and inflammation, where HIF-1α activation 
becomes a signaling pathway that initiates transcription 
factors, namely nuclear factor kappa B (NF-κB), which 
then increases inflammation. Hypoxic conditions during 
malaria infection will increase HIF-1α expression, 
leading to NF-κB activation and increased intercellular 
adhesion molecule-1 (ICAM-1) expression[5]. Various 
studies suggest that ICAM-1 is the main endothelial 
receptor in the brain, and it plays a crucial role in the 
endothelial sequestration process by binding to P. 
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falciparum erythrocyte membrane protein-1 (PfEMP-1), 
which is expressed by pRBCs[6].

HBO therapy is the systemic exposure to 100% 
oxygen in a closed room with a pressure greater than 1 
absolute atmosphere[7]. Research on the effect of HBO 
on malaria infection is very limited. HBO exposure 
directly increases dissolved oxygen in the blood plasma, 
a change that can reduce HIF-1α[8] and modulate the 
inflammatory response, namely by reducing ICAM-1 
expression[5]. The purpose of this study was to examine 
the effect of exposure to 10 sessions of 2.4 ATA and 
100% O2 HBO three times for 30 min on the expression 
of ICAM-1 and HIF-1α in C57BL/6 mice infected with 
P. berghei ANKA (PbA). 

Materials and Methods

This study used a randomized post-test-only 
control group design. This study was performed at the 
Clinical Parasitology Laboratory, Faculty of Medicine, 
Universitas Brawijaya (for infecting the experimental 
mice), the Hyperbaric Laboratory, Faculty of Medicine, 
the University of Hang Tuah (for the HBO treatment and 
euthanasia), and the Anatomic Pathology Department, 
Faculty of Medicine, Universitas Airlangga (for 
hematoxylin & eosin [H&E] and immunohistochemistry 
[IHC] preparation, staining, and observation). The 
experimental subjects were 39 pathogen-free 7-to-10-
week-old C57BL/6 female mice. They were divided into 
three groups: Group 1 (G1) or control negative (mice 
were not infected with PbA and did not receive HBO 
treatment), Group 2 (G2) or control positive (mice were 
infected with PbA without receiving HBO exposure), 
and Group 3 (G3) or treatment (mice were infected with 
PbA and subjected to HBO exposure). PbA isolates were 
obtained from the Clinical Parasitology Laboratory, 
Faculty of Medicine, Universitas Brawijaya.

The experimental mice (15-20 g) were obtained 
from Indoanilab, Bogor, Indonesia. The adaptation and 
acclimation phases were performed for 1 week in a room 
that was sterilized one day before conducting the research 
using ultraviolet light for 2 h. The mice were given 
sterilized mineral water and food pellets ad libitum. The 
study was approved by the Ethics Committee, Faculty of 
Veterinary Medicine, Universitas Airlangga, Surabaya 
(No.2KE.070.04.2018).

HBO exposure

G3 mice were subjected to HBO exposure with a 
pressure of 2.4 ATA and 100% O2 three times for 30 min 
with a 5 min resting phase between each exposure[9]. 
HBO exposure was performed in an animal chamber 
every morning before examination of parasitemia and 
the clinical manifestations of cerebral malaria. The 
temperature during HBO exposure was adjusted to 25ºC. 
Each G3 mouse was subjected to 10 exposure sessions, 
beginning on day 3 post-infection (when parasitemia 
was apparent) until day 12.

Parasitemia examination

Observation of the parasitemia level was performed 
serially from day 1 to day 12 post-infection by 
microscopic examination of a blood smear aseptically 
taken from the tail and stained with Giemsa. Observations 
and calculations were repeated twice each day and 
performed by two different observers. The percentage of 
parasitemia was calculated using the following formula: 
pRBC/1000 RBC x 100%[10]. 

Brain tissue Immunohistochemical Stainning

Brain tissues were incised with a 4-µm-thick 
incision, with the direction of the incision in the coronal 
field, and stained with hematoxylin-eosin[12]. The 
immunohistochemical staining process commenced by 
washing slides with phosphate-buffered saline (PBS, 
pH 7.4) for 5 min, 3% H2O2 for 20 min (endogenous 
peroxide block), and PBS 3 x 5 min. Non-specific 
protein binding was blocked using 5% fetal bovine 
serum (FBS) and 0.25% Triton X-100, and sections 
were washed with PBS for 5 min. Sections were 
incubated with monoclonal HIF-1a antibody (Santa Cruz 
Biotechnology, catalog number: sc-53546) and ICAM-1 
(Santa Cruz Biotechnology, catalog number: sc-107) for 
60 min, and then washed with PBS 3 x 5 min. Sections 
were incubated with the chromogen diaminobenzidine 
(DMB) at 25 °C for 10 min, followed by H&E solution 
for 3 min, and finally rinsed in running water. HIF-1a and 
ICAM-1 expression in the brain vascular endothelium 
was observed in the cerebrum and cerebellum at 400x 
magnification.

Statistical Analysis

Average values and standard deviations were 
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determined for all data, and normality and homogeneity 
were examined using the Shapiro-Wilk and Levene 
tests, respectively. Multivariate analysis of variance 
(MANOVA), with post-hoc analysis, was used to 
determine differences between groups (for normally 
distributed data). Pearson’s correlation tests were 
conducted to determine the correlation between two 
variables of normally distributed data. Data that were 
not normally distributed or homogeneous were analyzed 
using the Kruskal-Wallis or Mann-Whitney U test 
to determine differences among groups. All p-values 
<0.05 were considered to be significant, and there was a 
correlation between the studied variables. 

Results and Discussion

Parasitemia appeared on day 2 post-PbA 
infection. The peak parasitemia level occurred on day 
7 post-infection, and it decreased on days 8–12. This 
phenomenon is probably due to the increased pRBC 
circulation in the tissue due to the sequestration process 

or pRBC trapping in capillaries[14]. G3 mice, which 
received HBO treatment, showed negative parasitemia 
on days 10-12, while G2 (control positive mice) 
showed a positive parasitemia level until the last day of 
observation.

There was a significant difference in HIF-1a 
expression in the brain endothelial cells between G3 
and G2 mice (p = 0.001), but there was no significant 
difference between G1 and G3 mice (p = 0.258; Figure 
1). The average ICAM-1 expression in vascular brain 
endothelial cells in G3 mice was significantly lower 
than in G2 mice (p = 0.005). ICAM-1 expression in G3 
brain was higher than in G1 brain, but this difference 
was not statistically significant (p = 0.059; Figure 2). 
Representative micrographs of HIF-1α and ICAM-
1 staining appear in Figures 3 and 4, respectively. 
Correlation analysis showed a moderate correlation 
between HIF-1a and ICAM-1 expression in brain 
endothelial cells (r = 0.507; p = 0.001). 

Figure 1. The avarage HIF-1α expression in the control negative (G1), control positive (G2), and HBO 
treatment (G3) groups. *MANOVA test and post-hoc least significant difference (LSD) test showed a 

significant difference; p < 0.05. 
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Figure 2. The avarage ICAM-1 expression in the control negative (G1), control positive (G2), and HBO 
treatment (G3) groups. *MANOVA test and post-hoc Games Howell test showed signifi cant differences; p < 

0.05. 

Figure 3. HIF-1α expression in the (A) control negative (G1), (B) control positive (G2), and (C) HBO 
treatment (G3) groups. 400x magnifi cation. 

Figure 4. ICAM-1 expression in the (A) control negative (G1), (B) control positive (G2), and (C) HBO 
treatment (G3) groups. 400x magnifi cation. 
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pRBC cytoadherence and sequestration play an 
important role in the pathogenesis of cerebral malaria 
in humans; both damage capillary blood vessel walls, 
inhibit blood flow to capillary blood vessels and cause 
hypoxia and dysfunction in some vital organs, especially 
the brain. Infected erythrocytes will express PfEMP-1 
protein in knobs on the membrane surface with 
vascular endothelial receptors such as CD-36, ICAM-1, 
vascular cell adhesion molecule-1 (VCAM-1), platelet 
endothelial cell adhesion molecule-1 (PECAM-1), E 
selectin, and thrombospondin. There are differences 
in the histopathological profile and cerebral malaria 
manifestations between human and mouse brains, where 
erythrocyte sequestration in vascular endothelium is 
relatively infrequent in mice. Nevertheless, in PbA-
infected mice, leukocytes especially T lymphocyte cells 
accumulate in the vascular endothelium like what is 
observed in humans with cerebral malaria[15]. Various 
endothelial receptors that play a role in the process of 
sequestration of PRBC in humans are not all expressed 
in mice. ICAM-1 is considered the most important role in 
the pathogenesis of cerebral malaria[16]. High expression 
of ICAM-1 facilitate sequestration of T lymphocyte cells 
through LFA 1 integrin protein, causing obstruction 
and circulatory disorders in the tissues, especially the 
brain. ICAM-1 expression is enhanced when the body 
experiences inflammation[17]. ICAM-1 expression in 
G3 brain endothelial cells was significantly lower than 
in G2 (p = 0.005) and no different from G1 (p=0.059). 
This result showed that administration of HBO was 
able to regulate inflammatory response accompanied by 
decreased ICAM 1 expression.

Hypoxia in malaria, especially cerebral malaria, is 
caused by O2 transport deficiency, a condition that leads 
to hemolysis, pRBC sequestration, and infiltration and 
activation of various immune cells that can obstruct 
the brain micro-vascularity[18]. Hypoxia occurs when 
the amount of oxygen is insufficient for cellular 
processes. HIF senses low oxygen concentrations; it is a 
transcription factor that serves as a key regulator in cell 
adaptation and survival in hypoxic conditions through 
increased angiogenesis and erythropoietin production 
and cell proliferation. On the other hand, high HIF-1α 
expression stimulates inflammatory activity through 
crosstalk with NF-κB. Indeed, elevated HIF-1α causes 
lung injury in severe malaria[4], so its expression must be 
suppressed to reduce excessive inflammatory processes 

and tissue damage. In this study, HIF-1α expression in 
G3 brain endothelial cells was significantly lower than in 
G2 brain (p = 0.001) and no different from G1 mice (p 
= 0.258). This finding indicates that HBO significantly 
reduced HIF-1α expression in brain vascular endothelial 
cells, likely because HBO above 1 ATA increases the 
O2 concentration and solubility in blood plasma. The 
O2 enters cells directly through diffusion, and so it is 
more quickly used by the cells compared to O2 bound 
by hemoglobin. Increased tissue oxygenation will 
attenuate ubiquitous HIF-1α transcription via von 
Hippel Lindau protein, and so HIF-1α will be degraded 
in proteasomes[19]. 

Conclusion

In summary, our study showed a moderate 
correlation between HIF-1α and ICAM-1 expression 
in brain endothelial cells, between ICAM-1 expression 
and the histopathological profile, and between HIF-1α 
expression and the brain histopathological profile. 
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Abstract
Introduction: Benzene is a volatile organic solvent that easily enters the body when inhaled. Continuous 
exposure to benzene can cause interference with blood profiles such as leukocytes, hematocrit and 
hemoglobin. The Threshold Limit Value for benzene exposure is 8 hours /day, but the safe duration in 
each person is different in hours / day. One industry that uses benzene solvent is the home shoe industry 
in Osowilangun, Surabaya. The purpose of this study was to determine the relationship between the safe 
duration of benzene (tE) in hours / day with blood profiles (leukocytes, hematocrit and hemoglobin).

Methods: This research was conducted at the Osowilangun shoe industry in Surabaya. This research is 
observational using bivariate analysis using Pearson correlation test. The population in this study amounted 
to 38 people and used accidental sampling method with 12 samples. The variables studied included the safe 
duration of toluene (hours/day) and blood profile (leukocytes, hematocrit and hemoglobin).

Result: The average safe duration (tE) of workers in the Osiwilangun shoe industry in hours / days is 0.0418. 
The majority of blood profiles (leukocytes, hematocrit and hemoglobin) are normal. Through Pearson 
correlation, the safe duration (hours/day) of benzene are leukocyte levels (p = 0.933), hematocrit levels (p = 
0.119) and hemoglobin levels (p = 0,000).

Conclusion : There was no significant relationship between safe duration (hours/day) of benzene with 
leukocyte and hematocrit levels. However, there was a significant relationship between safe duration (hours/
day) of benzene and hemoglobin levels. 

Key words: Hemoglobin, Leukocyte, Hematocrit, Safe Duration, Benzene 

Introduction

One of the fast growing informal shoe industries in 
Surabaya is located in the Osowilangun area. A total of 
40% of Indonesian shoe exports are sent to the United 
States market, while 33% are sent to Europe and the 

rest are exported to African countries, the Middle East 
and South America. Despite a decline in exports due 
to the economic crisis, shoe production remains one of 
the main industries in Indonesia1. Every year there are 
more than 250 million accidents at work and more than 
160 million workers become sick because of hazards at 
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work. In addition, 1.2 million workers died as a result of 
accidents and illness at work2. In the process of making 
shoes, there are several stages in the shoe production 
process. One of the steps in the shoe making process 
is the process of installing the upper part of the shoe 
and the bottom of the shoe using glue. The glue used 
contains hazardous chemicals that can affect health. One 
of the dangerous chemicals in glue is benzene.

Benzene is an organic solvent that is very volatile 
and is toxic. The impact of chronic benzene exposure is 
damage to the hematopoiesis system in the bone marrow. 
The impact of this bone marrow damage is a progressive 
decrease in the number of blood cell elements3. The 
results of research that states that there is a decrease in 
hematological parameters (total white blood cells, red 
blood cells, platelets, and hematocrit) during workers 
exposed to benzene that exceeds normal limits4. China, 
the largest shoe manufacturer in the world, reported that 
there were health problems due to benzene exposure. 
This study shows that workers exposed to benzene were 
more at risk of death from leukemia with a relative risk of 
2.3 compared to those who are not exposed to benzene5.

The chemicals that are in the glue during the shoe-
making process are a risk hazard. In the process there is 
exposure to organic solvent vapor contained in the glue 
and is very likely to have an impact on health if inhaled 
(Lu, 2006). The path of exposure can show differences 
in the way to enter the body. The benzene exposure 
pathway can be through the respiratory tract, digestive 
tract and through the skin. Benzene entering through the 
respiratory tract and skin is a major concern with several 
exposure scenarios6. Exposure to benzene with low 
concentrations and in a long time continuously can cause 
interference with the formation of blood cells such as 
decreased red blood cells, white blood, platelets which 
can cause blood cancer (leukemia). Organic solvent 
vapors that enter the human body can cause a variety 
of reactions, such as mild irritation, addiction, kidney 
disorders, pulmonary odema reactions to disorders of 
the central nervous system7. Exposure to benzene in the 
body can result in damage to the bone marrow so as to 
make the production of blood cells disrupted, including 
disrupting the function of hemoglobin in the body, thus 
hemoglobin level in the blood will decrease8.

To see the high content of organic solvents in the 
form of benzene contained in the glue used, an analysis 
of benzene exposure to blood profiles is needed. 
Benzene levels in the blood can be used to assess low 
exposure to benzene as a sensitive method. However, 
this method also has technical constraints i.e reduced 
levels due to volatile benzene and contamination in 
sampling. A trial conducted by Brugnone et al (1992) 
the half-life of benzene in the blood is estimated to 
be 8 hours9. The amount of exposure allowed by the 
NIOSH (National Institute for Occupational Health 
and Safety) for 8 working hours is only 0.1 ppm for 
benzene. In Indonesia the Minister of Health Regulation 
No. 70 of 2016 concerning the Standards for Industrial 
Health Environmental Requirements stipulates that the 
threshold value of benzene in the air is 0.5 ppm10. 

Materials and Methods

This is an observational study with no special 
treatment given to respondents. This research was 
conducted at the shoe home industry in Osowilangun, 
Surabaya, which uses benzene as a solvent in its 
production process. The population in this study were 
all 38 workers exposed to benzene in the home shoe 
industry in Osowilangun, Surabaya. The research sample 
was taken using the accidental sampling method for 12 
respondents. The variables studied in this study were safe 
duration (tE) and blood profile (hemoglobin, hematocrit, 
leukocytes). Analysis of the data used is bivariate 
analysis using Pearson correlation test. To find out the 
safe duration in hours per day of benzene exposure in 
certain concentrations, the following formula is used1.

 

tE = safe daily exposure time (safe duration (hours 
/ day))

Wb = weight (kg)

Tavg = average time period (30 years × 365 day/year)

RfC = benzene reference concentration = 0,03 mg/
m3 

C = concentration of risk agent (mg/m3)

R = concentration of risk agent (mg / m3)



Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4      3355

fE = annual exposure frequency (day/year)

Dt = duration of exposure (years)

The safe duration of benzene is obtained through 
calculations proposed by Tualeka (2015). Data on the 
characteristics of respondents such as age, sex and 
education level were taken through a questionnaire. The 
concentration of benzene in the air was measured using 
the NIOSH 1501 method with the gas chromatography 
technique carried out by the Work Safety and Health 
Technical Implementation Unit (UPTK3) Surabaya. 
Blood samples are taken by doctors who are experts in 

their fields and then analyzed in the Nutrition Laboratory 
of Airlangga University. 

Result 

Distribution of Characteristics of Respondents to 
Workers Exposed to Benzene

Respondent characteristics include age, sex, level of 
education, and work area. The following is a distribution 
table of the characteristics of workers exposed to 
Benzene in shoe home industry.

Table 1. Distribution of Characteristics of Workers Exposed to Benzene 

Characteristics of Workers Frequency Percentage

Age   

16-25 1 0,083%

26-35 0 0%

36-45 4 0,33%

46-55 3 0,25%

56-65 4 0,33%

Gender   

Male 6 50%

Female 6 50%

Level of Education  

Primary 1 0,083%

Junior High 5 0,42%

Senior High 6 50%

Source: primary data

Based on table 1, most industrial workers are aged 36-45 years (0.33%) with male and female sexes having the 
same percentage and level of education and most are high school (50%). 

Safe Duration (tE)
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Table 2. Distribution of Safe Duration of Benzene Exposed Workers

No. Res Wb 
(kg) Tavg RfC (mg/

kg/hari) C (ppm) C (mg/m3) R (m3/hour) fE (day/year) Dt (year)
tE

safe (hour/
day)

1. 60 10950 0.0003 0.4 0.000308 0.62 364 25 0.0283

2. 100 10950 0.0002 0.2 0.000219 0.73 364 15 0.0943

3. 55 10950 0.0003 19.40 0.000326 0.60 312 10 0.0017

4. 69 10950 0.0002 19.40 0.000282 0.65 312 25 0.0007

5. 41 10950 0.0003 8.50 0.000390 0.53 312 22 0.0017

6. 46 10950 0.0003 0.06 0.000364 0.56 364 30 0.1572

7. 84 10950 0.0002 53.80 0.000247 0.69 364 20 0.0002

8. 53 10950 0.0003 0.40 0.000334 0.59 312 25 0.033

9. 70 10950 0.0002 8.50 0.000279 0.65 364 7 0.0047

10. 65 10950 0.0002 0.20 0.000308 0.62 364 30 0.0471

11. 75 10950 0.0003 0.20 0.000293 0.63 360 17 0.1165

12. 55 10950 0.0003 0.20 0.000326 0.60 364 40 0.0177

Based on table the highest concentration of benzene in the air is 53.8 ppm and the lowest is 0.06 ppm with an 
average value of 9.2 ppm.

Table 2. shows the results of calculating the safe duration in hours / day using the following formula.

Based on the calculation of safe duration in hours/day the highest is 0.1572 hours and the lowest is 0.0002 hours. 
The average safe duration in hours/day is 0.0418. 
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Blood Profile

Table 3. Blood Profile of Workers Exposed to Benzene 

Blood Profile Frequency Percent Average

Leukocytes (103/ μL)

Abnormal 1 0,083%
8425

Normal 11 0,92%

Hematocrit (%)

Abnormal 2 0,17%
41.76

Normal 10 0,83%

Hemoglobin (gr/dL)

Abnormal 1 0,083%
15.81

Normal 11 0,92%

The blood profile examined in this study included the number of leukocytes, hemoglobin and hematocrit. This 
is then compared with the existing TLV and is categorized into 2 types ie not normal and normal. Normal leukocyte 
counts generally range from 3200 - 10,000 / mm3 or 3.2 - 10.0 x 109 / L. The normal amount of hemoglobin 
in women is 12-16 gr/dL and in men 13-18 gr / dL. For the normal amount of hematocrit ranges from 32-36 gr/
dL12. Based on the table, the majority of workers have leukocyte, hemoglobin and hematocrit levels under normal 
conditions. In sum, the average value of workers blood profiles is in normal category. 

Correlation of Safe Benzene Duration and Blood Profile

Table 4. Statistical Test Results of Safe Benzene Duration and Blood Profile

Variables P-Value Correlation coefficient N

tE Benzene
0,933 -0,027 12

Leukocytes

tE Benzene
0,119 -0,474 12

Hematocrit

tE Benzene
0,000 -0,975 12

Hemoglobin
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Based on the statistical test results in table 6, there 
is no significant relationship between the safe duration 
(tE) of benzene and leukocytes, hematocrit in workers in 
the home shoe industry with a p value> 0.05. Whereas 
in the benzene safe duration (tE) statistical test with 
hemoglobin there was a significant relationship in 
workers in the home shoe industry with a p value <0.05. 

Discussion

Based on the results of the study, the highest 
concentration of benzene in the air was 53.8 ppm and the 
lowest was 0.06 ppm with an average value of 9.2 ppm. 
Regulation of the Minister of Health of the Republic of 
Indonesia Number 70 Year 2016 regarding the Standards 
for Health Standards for the Industry Work Environment 
states that benzene has a TLV TWA of 0.5 ppm16. Based 
on the measurement results there are 5 measurement 
points that have benzene levels above TLV that exceed 
0.5 ppm. The results of the average measurement of the 
concentration of benzene are higher when compared to 
other studies which state that the average concentration 
of benzene in the breathing zone of respondents (sol 
workers) within the safe limit below TLV is 0.238 
ppm13. Other research also shows that the measurement 
results of benzene concentration in the Semarang City 
X Printing Industry are below the quality standard with 
the average concentration of inhaled benzene being 
0.422 mg / m3 or 0.13 ppm14. This is still below average 
as compared to research conducted in the Home Shoe 
Industry.

Based on the results of the study there was no 
significant relationship between the safe duration (tE) 
of benzene, the number of erythrocytes and hematocrit 
in workers with a p value> 0.05. However, there was 
a significant relationship between safe duration (tE) 
of benzene and hemoglobin levels in workers with a 
p value <0.05. The results also showed that there was 
no dose effect on response to most of the hematologic 
parameters examined. Another study in the printing 
industry X in Semarang city concluded that there was no 
significant relationship between benzene exposure and 
levels of erythrocytes, leukocytes, platelets, hematocrit, 
MCH and MCHC among workers with a value of p> 
0.05. This is possible because the level of benzene 
exposure experienced by workers is in a mild level, with 
an average benzene level of 0.132 ppm (SD ± 0.1742) 

and an average duration of exposure for 7.5 years (SD ± 
6.642)15. Other related research is the level of benzene 
with acute exposure in humans with a duration of 1 day 
with a time of 5-10 minutes with exposure up to 20,000 
ppm can cause death, for a duration of 1-21 days with 
a time of 2.5–8 hours / day with exposure to 60 ppm 
can cause respiratory system disorders such as mucus, 
membrane irritation and dyspnea), haematological 
system disorders such as leukopenia, anemia, 
thrombocytopenia, increased MCV, and disorders of the 
skin system16. When an increase in the safe duration of 
benzene (hours / day) there is also an increase in blood 
profile levels. However, there are several aspects that 
can influence the increase in blood profile when there is 
an increase in exposure to safe duration of benzene such 
as equipping workers with PPE (Personal Protective 
Equipment), nutritious supplementary feeding, adequate 
ventilation, smoking habits, and personal hygiene17. 
This is also in line with other studies which state that 
there are other factors such as length of work, nutritional 
status and others that cause no relationship with blood 
profile18. According to Minister of Health Regulation R1 
No. 1077/ MENKES/PER/ 2011 concerning guidelines 
for indoor air sanitation, good ventilation is to meet the 
criteria for ventilation area> 10% of workplace floor 
area19. 

Conclusion

There are 5 measurement points with benzene 
content above TLV (0.5 ppm) and there are 7 
measurement points with benzene content below TLV. 
The results of the mean benzene levels are above the 
TLV that has been set by ACGIH. A total of 41.67% 
of workers are in locations with Benzene concentrations 
above the threshold value. The majority of workers had 
leukocyte, hematocrit and hemoglobin levels in the 
normal category. There was no significant relationship 
between benzene safe duration (tE) with leukocyte and 
hematocrit levels in workers with a p value> 0.05. There 
was a significant relationship between safe duration (tE) 
of benzene and hemoglobin levels in workers with a p 
value <0.05. 

Conflicts of Interest: All authors have no conflicts 
of interest to declare. 

Source of Funding: The source of this research 
costs from self. 



Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4      3359

Ethical Clearance: The study was approved by 
ethical clereance certificate Number. 303/HRECC.
FODM/VI/2020 from the institutional Health Research 
Etchical Clereance Commision, Airlangga University. 

Acknowledge: The authors would like thank to 
the rector of Airlangga University. The authors would 
like to acknowledge the shoe industry in Osowilangun 
Surabaya, East Java Indonesia. 

References
1. ILO. Pekerja Anak Di Industri Sepatu Informal di 

Jawa Barat (Sebuah Kajian Cepat), Jakarta. 2004
2. ILO. Accuracy Controls. Vol 33.; 2013. 

doi:10.1016/j.cll.2012.10.002
3. Agencia Internacional para Investigación del 

Cáncer. Evaluación de Riesgos Carcinogénicos 
Para Humanos. Vol 120.; 2018.

4. Rothman, N., dkk. Hematotoxicity Among Chinese 
Workers Heavily Exposed to Benzene. American 
Journal of Industrial Medicine. 1996;(29):236-241. 

5. Chen,M., Chan, A. “China’s “Market Economics 
in command” Footwear Workers Health in 
Jeopardy”. International Journal of Health 
Services. 1999;29(4):793–811, 1999. http://
footwearsinfolinethree.tripod.com Sitasi 15 April 
2016).

6. ATSDR. Toxicological Profile For Toxicological 
Profile For. U.S: Department Of Health And 
Human Services. 2007

7. NIOSH. NIOSH, 1988.pdf. Occup Saf Heal Guidel 
Benzene. 1988:1.

8. Makalew LA, Bongakaraeng, Makaminan 
A. PROFIL HEMATOLOGI PETUGAS 
PEYEMPROT PESTISIDA DI PROPINSI 
SULAWESI UTARA SETELAH LARANGAN 
PENGGUNAAN BENZENE. 2015:142-148.

9. Winata SD. Dampak dan Monitoring pada Pekerja 
Terpapar Benzena. J Fak Kedokt Ukrida. 2009.

10. Peraturan Menteri Kesehatan. Peraturan Menteri 
Kesehatan RI Nomor 70 tahun 2016 tentang 
Standar Persyaratan Kesehatan Lingkungan Kerja 
Industri. 2016

11. Tualeka, A. R. Analisis Risiko: Risk Assessment, 
Risk Management & Risk Communication di 
Lingkungan Kerja. Surabaya: Graha Ilmu Mulia. 
2015

12. Kementerian Kesehatan RI. Pedoman interpretasi 
data klinis. 2011;(May 2016):1-83. http:/ /
farmalkes. kemkes.go.id/?wpdmact=process& 
did=MTcyLmhvdGxpbms=.

13. Haen MT, Oginawati K. Hubungan Pajanan 
Senyawa Benzena, Toluena dan Xylen dengan 
Sistem Hematologi Pekerja di Kawasan Industri 
Sepatu. 2009:1-4.

14. Febriantika D, Sulistyani S, Budiyono B. Analisis 
Risisko Kesehatan Pajanan Benzena Di Industri 
Percetakan X Kota Semarang. J Kesehat Masy 
Univ Diponegoro. 2017;5(1):430-437.

15. Nikmah W, Darundiati Y, Budiyono B. Hubungan 
Antara Paparan Benzena Dengan Profil Darah Pada 
Pekerja Di Industri Percetakan X Kota Semarang. 
J Kesehat Masy Univ Diponegoro. 2016;4(5):213-
219.

16. Tualeka AR, Salesman F, Jalaluddin J, Wahyu 
A. Safe Concentration of Benzene Exposure in 
Work Environment at Motor Workshop. Glob J 
Health Sci. 2018;10(11):188. doi:10.5539/gjhs.
v10n11p188

17. Fahrudhi H. Risiko Menderita Kanker Dan Non 
Kanker Pada Pekerja Terpapar Benzena Di Home 
Industrysepatu Kelurahan Tambak Oso Wilangun 
Surabaya. Indones J Occup Saf Heal. 2017;6(1):68. 
doi:10.20473/ijosh.v6i1.2017.68-77

18. Tualeka AR, Pathak Y, Wibrata DA, et al. 
Relationship of benzene exposure to trans, trans-
muconic acid and blood profile of shoe workers 
in romokalisari Surabaya, Indonesia. Open Access 
Maced J Med Sci. 2019;7(5):816-823. doi:10.3889/
oamjms.2019.136

19. Kesehatan M, Indonesia R. Peraturan Mentri 
Kesehatan Indonesia No 1077/Menkes/PER/2011. 
2011. 



3360      Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4

A Five Years Retrospective Study of Incidental Findings in 
Medico-Legal Autopsies

Raihan Uddin Ahmed1, Nitu Kumar Gogoi2, Nabajit Barman3, Diganta Thakuria4,  
Pradeep Kumar Thakuria5

1Assistant Professor, Deptt. of Forensic Medicine, Tezpur Medical College & Hospital, 2Associate Professor, Deptt. 
of Forensic Medicine, Tezpur Medical College & Hospital), 3Assistant Professor, Deptt. of Forensic Medicine, 

Assam Medical College, Assam), 4Demonstrator, Deptt. of Forensic Medicine,Tezpur Medical College & Hospital, 
5Professor & Head,  Department, Deptt. of Forensic Medicine, Tezpur Medical College & Hospital 

Abstract
Aim of the study: The aim of the study is to find out the spectrum of incidental pathological lesions in 
the deceased during medico legal autopsy which are not directly related to the cause of death. This study 
emphasizes the incidence of various incidental lesions which otherwise would have been unnoticed during 
a person’s life. 

Materials and method: A five years retrospective study was conducted from 2012 to 2017 at the department 
of Forensic medicine Assam Medical College and hospital,. The organs where the pathological lesions were 
detected mostly comprise of lungs, liver, kidneys and heart. The sections from organs were preserved in 
10% formalin and prepared for histopathological examination. The gross and histopathological findings 
were noted. 

Results: 75 cases of cirrhosis of liver, 62 cases TB lung,93 cases of coronary artery disease and 18 cases 
of cystic lesions of kidney were detected where the cause of death is not directly related with these lesions.

Key words: Incidental findings, autopsy, histopathology, cause of death, cirrhosis of liver, coronary artery 
disease, TB lung, cystic lesions of kidney 

Introduction

A fistful of pathological findings unrelated to 
the cause of death are noticed in routine gross and 
histopathological examination of medico legal autopsies. 
These findings will be proved to be of great academic 
value and will help us to find out the relation between 
the disease and injury. As we know that an underlying 
disease which was unnoticed or undiagnosed during the 
life time of an individual may have contributory factor 
or may have precipitating fraction towards the cause 

of death [1].These pathological findings may serve as a 
gain for the defense in the court of law. The medicolegal 
autopsy provides an opportunity for studying not only 
medically diagnosed and treated lesions but also the 
natural evolution of untreated disease [2]. Autopsy also 
helps in the diagnosis of undiagnosed or misdiagnosed 
pathological lesions irrespective of underlying cause of 
death, which may or may not be related to malignancy 
[3]. But many incidental findings have been highlighted 
on histopathological examinations which have proven to 
be great learning tools for the pathologists as well as the 
forensic medicine expert.[4] 

Materials and Method

Total 5449 numbers of medico legal autopsies were 
performed during that period of five years from 1st June 
2012 to  31st May 2017. These cases were brought to the 
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mortuary of Department of Forensic Medicine, Assam 
Medical College & Hospital, Dibrugarh by investigating 
authority. Out of these cases histopathological 
examination was done for the cases where the autopsy 
surgeon have noticed gross pathological leisons in the 
organs viz. liver, lungs, heart and kidney. Total number 
of cases where histopathological examination done 
was 291.Out of these 291 cases ,in 75 cases cirrhosis 
of liver, in 62 cases TB lung, in 93 cases of coronary 
artery disease and in 18 cases of cystic lesions of kidney 
were detected i.e. positive histopathological finding 
was found in248 (75+62+93+18) number of cases. Out 

of these 248 cases, in 182 cases the cause of death is 
not directly related with these pathological lesions. In 
the present study highly decomposed bodies were not 
included. The present study has been undertaken on the 
basis of external and internal postmortem examinations 
with special reference to gross and histopathological 
examination of lungs, liver,heart and kidneys. In the 
cases where death of the victim occurred in hospital, 
the treatment records available were also studied. A 
detailed, careful and thorough postmortem examination 
was done on every case. 

Methods

After gross findings are noted, the tissues from the viscera are preserved in 10% formalin and tissue blocks were 
prepared in histopathological laboratory of Department of Forensic Medicine, Assam Medical College & Hospital, 
Dibrugarh. 

Table1. Table showing the number of autopsies with positive Histopathological findings: 

Total number of autopsies No of autopsies where 
Histopathological examination done

No of autopsies with positive 
Histopathological findings

5449 291 248

Table 2: Table showing type of histopathological lesion: 

No of autopsies with 
positive Histopathological 

findings

No of autopsies with 
cirrhosis of liver

No of autopsies 
with coronary heart 

disease

No of autopsies with 
TB lungs

No of autopsies with 
cystic lesions of 

kidney

248 75 93 62 18

Table 3: Table showing number autopsies with incidental findings(No of autopsies with positive 
Histopathological findings where cause of death is not directly related to the pathological lesion): 

No of autopsies with positive Histopathological findings No of autopsies with incidental findings

248 182
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Table 4: Table showing the autopsies having different of causes of death with incidental findings: 

Total 
Number of 
autopsies 

with 
incidental 
findings

Coma 
due to 
Head 
injury

Coma due 
Cerebrovascular 

accident

Asphyxial 
death 

(hanging)

Asphyxial 
death(drowning)

Hemorrhage 
and shock Burn Poisoning

182 38 14 26 7 27 40 30

HPE slides photo: 

 PICTURE 1.ATHEROSCELORIS WITH PARTIAL OCCLUSION OF CORONARY ARTERY 
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PICTURE 2. CIRRHOSIS OF LIVER 

 
PICTURE 3.TB LUNG 

 
PICTURE 4. POLYCYSTIC KIDNEY DISEASE 
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Discussion

The results of the study showed that renal cystic 
lesion cases, this is comparable to the study by Sulegaon 
et al [6] which showed cystic lesion in 38 cases in 
Medicolegal autopsies. Regarding cirrhosis of liver 
study of Alagarsamy et al [7] shows similar statistics 
with our study. From our study we have seen that that 
Coronary artery was the commonest histopathological 
finding followed by Cirrhosis of liver which is similar 
to the study done by Patel S et.al [5]. Histopathology 
in autopsy plays a vital role in the study of some of the 
rare neoplastic lesions contributing to the knowledge of 
pathology. This study highlights the various incidental 
unexpected rare cases in medico-legal autopsies, which 
are imperative in academic and research purposes. 
Histopathology would not have been necessary for some 
of these conditions during a life time but an incidental 
finding in autopsy has unveiled the histo-pathological 
changes that help in the understanding of disease 
processes which are otherwise rare for a pathologist to 
encounter in the day to day specimens. Such retrospective 
and prospective studies also provide an insight into the 
true prevalence of diseases or lesions. Tuberculosis (TB) 
has been described as a ‘global emergency’ by WHO 
and is still considered as a major cause of morbidity 
and mortality worldwide. The poor socio-economic 
condition is one of the precipitating factor for this 
and often both the pulmonary and extra pulmonary 
Tubercular lesion remain undiagnosed during life time 
in a large number of cases unless the patients access the 
health care facility. 

Conclusion

From our autopsy study, we would like to conclude 
that, though incidental findings in autopsies may not be 
the cause of death but gives many information related 
to epidemiology of a disease. In our study, we found 
atherosclerosis to be the commonest incidental finding 
which led to IHD, LVH and sudden death in the 20- 
40 years age group in males. This was associated with 
history of alcohol consumption and smoking can lead to 

quarrels, both of which are high risk factors contributing 
to development of IHD. A detailed and both, prospective 
as well as retrospectives, studies on prevalence of certain 
diseases in the community might help to find out actual 
prevalence figures as well as a useful data in controlling/
monitoring certain disease processes.
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Abstract
Background: Anemia is a global public health problem affecting both developing and developed countries 
and more prevalent among pregnant women. Worldwide the main cause of anemia during pregnancy is iron 
deficiency, if remain untreated it might leads to increased risk for perinatal morbidity and mortality.

Aim of the study: is to find an incidence of anemia among pregnant women along with types and severity 
to assess the association of various maternal characteristics with anemia forms.

Materials and methods: One hundred twenty eight pregnant women were enrolled in this study. Seventy 
five pregnant women were diagnosed with anemia while fifty three pregnant women without anemia 
included in this study as a control subjects. Blood samples were collected to determine hemoglobin level 
and complete blood counts (CBC).

Results: The mean age was 27.76 years for 75 anemia pregnant women and mean of 26.08 years for 53 
control non- anemic pregnant women with no statically significant differences (P>0.05). Most of anemic 
pregnant women had a pregnancy gap ≤ 1 year (51%) while most of non-anemic pregnant women had a gap 
of > 3 years (62%) with highly significant differences between both groups (P<0.01). Approximately half 
of anemic pregnant women surveyed found to had a moderate anemia (Hb 7- 9.9 g/dl), one third (32%) of 
pregnant women is multigravida with moderate anemia type and (62%) of anemic pregnant women found 
to had Microcytic& Hypochromic anemia. In the present study (80%) of pregnant women receiving iron 
supplementation, also (73%) receiving folic acid supplement. Only (20%) receiving blood transfusion for 
severe anemia type.

Conclusion: The results of this research support the idea that the incidence of anemia is still high among 
pregnant women and iron deficiency anemia is the most prevalent type with anemia became more pronounced 
at third trimester of pregnancy and mostly with moderate severity type. 

Keywords: Anemia, Pregnant women, Incidence, Types, Risk factors.

Corresponding Author:
Rasha Saadi Abbas
Assistant Lecturer, Department of Clinical Pharmacy, 
College of Pharmacy, Mustansiriyah University, 
Baghdad, Iraq. Formal 
Formal E -mail: rashasaadi86@uomustansiriyah.edu.iq. 
Personal Email: rashasaadi1986@gmail.com
Mobile: +964 7506344194 

Introduction

Anemia is a global public health problem affecting 
both developing and developed countries and more 
prevalent among pregnant women, young females in 
reproductive age and young children during the phase of 
rapid growth (1).

Anemia is defined as insufficient number of red 
blood cells to meet the body’s physiologic needs which 
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vary with age, gender, smoking behavior, and different 
stages of pregnancy (2).

Worldwide the main cause of anemia during 
pregnancy is iron deficiency due to inadequate dietary 
intake, aggravated by the fact of increase demands of the 
fetus and maternal blood volume expansion (3, 4). Another 
cause is genetic predisposition and poor hygiene which 
might lead to infections during pregnancy in addition to 
depleted iron stores from too early, too many and too 
frequent pregnancies (5, 6).

Outcome of anemia during pregnancy includes 
increased risk for perinatal morbidity and mortality due 
to the impairment of oxygen delivery to placenta along 
with increasing risk of preterm deliveries and low birth 
Weights (7).

The aim of this study to find an incidence of anemia 
among pregnant women along with types and severity to 
assess the association of various maternal characteristics 
with anemia forms. 

Materials and Methods

Study design: Cross sectional study conducted 
during the period from April 2019 until January 2020. 

Study population 

One hundred twenty eight pregnant women were 
enrolled in this study. Seventy five pregnant women 
were diagnosed with anemia during their admission to 
Al- Yarmouk teaching hospital, in Baghdad. Also Fifty 
three pregnant women without anemia included in this 
study as a control subjects.

Blood samples were collected from the pregnant 
women and hematological investigations were carried 
out to determine hemoglobin level and complete 
blood counts (CBC). Questionnaires were also used to 
obtain demographic information. Gestational age was 
estimated based on the date of last menstruation and 
ultrasonography (U/S).

Inclusion and exclusion criteria:

Inclusion criteria include pregnant women 
irrespective to age, had normal pregnancy, anemia with 
accidental or symptomatic discovery whatever the term 
of pregnancy while the exclusion criteria includes: 

refused to participate, history of anemia due to chronic 
blood loss, abortion or stopped pregnancy whatever the 
term.

Hemoglobin levels to diagnose anemia

Anemia severity was classified according to world 
health organization (WHO) into mild, moderate, severe 
anemia according to hemoglobin level. For pregnant 
women non- anemia is considered if hemoglobin level 
is 110 g/l or higher (11g/dl or higher), mild anemia if 
hemoglobin level 100-109 g/l (10- 10.9 g/dl), moderate 
anemia if hemoglobin level is 70-99 g/l (7- 9.9 g/dl), 
and severe anemia if hemoglobin level lower than 70 g/l 
(<7g/dl) (2).

Classification of anemia 

Anemia is classified into: 

1- Microcytic& Hypochromic anemia: mean 
corpuscular volume (MCV) <80 FL, mean corpuscular 
hemoglobin (MCH) < 27 pg which occur in iron 
deficiency anemia, thalassemia, anemia of chronic 
disease (some cases), lead poisoning, siderobastic 
anemia (some cases). 

2-Normocytic & Normochromic anemia: MCV 
80-95 fL MCH ≥ 27 pg which occur in in hemolytic 
anemia, anemia of chronic disease (some cases), after 
acute blood loss, renal disease, mixed deficiencies, bone 
marrow failure (e.g. post chemotherapy, infiltration by 
carcinoma, etc.). 

3- Macrocytic anemia MCV> 95fL occur in 
megaloblastic: vitamin B12 of folate deficiency, non-
megaloblastic: alcohol, liver disease, myelodysplasia, 
aplastic anemia etc (8).

Statistical Analysis

Statistical analysis of data was performed using 
SAS (Statistical Analysis System - version 9.1, 2010). 
Independent t-test was used to assess the differences 
between patients and control. The percentages were 
compared by using Chi-square test. P < 0.05 is considered 
statistically significant.

NS: No significant differences (P>0.05), (*) 
Significant difference (P<0.05), (**) Highly Significant 
difference (P<0.01).
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Results

Table (1) showed the patient demographic and 
disease characteristics of 128 pregnant women include 
75 anemic pregnant women and 53 non -anemic pregnant 
women with age range 13-44 years and mean age of 
27.76 years for anemia pregnant women and age range 
of 16-45 years and mean of 26.08 years for control non- 
anemic pregnant women and most of pregnant women 
in both groups were non-employed 73% and 68% 
respectively with no statically significant differences 
(P>0.05).

It can be seen from the data in Table (1) that there is 
significant differences of education level among studied 
parameter (P<0.05), even though most of studied 
population were at university level 39 % and 62 % 
respectively it was found that 28% for anemic pregnant 
women were complete only primary school education 
which might be one of the risk factors for developing 
anemia among pregnant women.

Interestingly, the present work showed that most 
of anemic pregnant women had a pregnancy gap ≤ 1 
year (51%) while most of non-anemic pregnant women 
had a gap of > 3 years (62%) with highly significant 
differences between both groups (P<0.01), table (1). 

Table (1): Distribution of pregnant women by their socio-demographic characteristics

P- value

Groups

Variable
Non-anemic pregnant 

women
Anemic pregnant 

women 

0.14 NS26.08± 5.7327.76± 6.71Age (year)

0.50 NS

n (%)n (%)Occupation

17 (32)20 (27)Employed

36 (68)55 (73)Non-employed

0.04*

n (%)n (%)Education

0 (0)4 (5)Illiteracy

1 (2)3 (4)Read and write       

6 (11)21 (28)Primary

10 (19)12 (16)Secondary

33 (62)29 (39)University  

3 (6)6 (8)Higher        

<0.0001**

n (%)n (%)Pregnancy gap

6 (12)38 (51)≤ 1 year

8 (15)14 (19)2 years

6 (11)7 (9)3 years

33 (62)16 (21)> 3 years

Data presented as number (Percentage), mean ± SD 

NS: No significant differences (P>0.05), (*) Significant difference (P<0.05), (**) Highly Significant difference 
(P<0.01). 
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Approximately half of anemic pregnant women surveyed found to had a moderate anemia (Hb 7- 9.9 g/dl) with 
highly significant differences (P<0.01), table (2). 

Table (2): Classification of anemia by degree of severity among pregnant woman according to world health 
organization (WHO)

Anemia n (%)

Mild anemia (Hb 10-10.9 g/dl) 28 (37)

Moderate anemia (Hb 7- 9.9 g/dl) 41 (55)

Severe anemia (Hb <7 g/dl) 6 (8)

P-value <0.0001**

Data presented as number (Percentage), Hb: hemoglobin, (**) Highly Significant difference (P<0.01). 

If we now turn to comparison of anemia classification with gravidity, one third (32%) of pregnant women is 
multigravida with moderate anemia type.

Higher percentage (52%) of anemic pregnant women found that they were at third trimester of pregnancy; most 
of them had moderate type (27%) as the demand of iron increased on advanced pregnancy, table (3).

Table (3): Severity of anemia in relation to gravidity and trimester of pregnancy among pregnant women 
with anemia

Gravidity
Anemia classification

P-value
Mild Moderate Severe

Primgravida 8 (11) 17 (23) 1 (1)
0.34 NS

Multigravida 20 (27) 24 (32) 5 (6)

Trimester of pregnancy Mild Moderate Severe P-value

First trimester (1-13 week) 3 (4) 3 (4) 0 (0)

0.56 NSSecond trimester (14-27 week) 11 (15) 18 (24) 1 (1)

Third trimester (28-42 week) 14 (19) 20 (27) 5 (6)

Data presented as number (Percentage), NS: No significant differences (P>0.05). 

The most striking result to emerge from the present data is that out of 75 anemic pregnant women 37 had 
performed complete blood counts and highly significant differences (P<0.01) found as (62%) of them found to had 
Microcytic& Hypochromic anemia, table (4).
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Table (4) Type of anemia among pregnant women with anemia

Type of anemia Anemic pregnant women P-value

Microcytic& Hypochromic 23 (62)

0.0002**
Normocytic & Normochromic 11 (30)

Macrocytic 3 (8)

Total 37 (100)

Data presented as number (Percentage), (**) Highly Significant difference (P<0.01). 

Table (5) provides an overview of supplementations and treatment intake for anemia throughout the pregnancy, 
higher frequency (80%) of pregnant women receiving iron supplementation, also (73%) receiving folic acid 
supplement (knowing that many patients from those percentage receiving both iron and folic acid supplementations) 
with highly significant differences (P<0.01). Only (20%) receiving blood transfusion for severe anemia type.

Table (5) Supplementations and treatment intake for anemia throughout the pregnancy 

Iron supplementation throughout 
the pregnancy n(%) P- value

Yes 60 (80)
<0.0001**

No 15 (20)

Folic acid supplementation throughout 
the pregnancy n(%) P- value

Yes 55 (73)
<0.0001**

No 20 (27)

Blood transfusion n(%) P- value

Yes 15 (20)
<0.0001**

No 60 (80)

Data presented as number (Percentage), (**) Highly Significant difference (P<0.01). 

Discussion

Approximately one-fourth of the world’s population 
affected by anemia, iron deficiency is the leading cause 
of anemia allover countries and in both sexes, with 
women being more affected than man (9, 10).

The present study highlights the incidence of 
anemia among pregnant women along with risk factors 
that might predispose pregnant women to anemia. 

The education about anemia prevalence and its risk 
factors to pregnant women is very important. Although 
in the present work most of pregnant women in both 
groups found to complete university level, (28%) of 
anemic pregnant women were found to complete only 
primary school education which might be one of the risk 
factors for developing anemia in those patients. 

Alem et al found that the risk of anemia is (8.8) 
higher for illiterate pregnant women when compared 
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with women > 12 educational level (11).

Also a study in China found that the prevalence 
of anemia among pregnant women was significantly 
different according to educational level: for college, 
secondary and primary education the percentage was 
52.9, 62.4 and 66.5%, respectively (12).

Also in Jordan a study revealed that only one third 
of pregnant women had educational level higher than 
high school (13).

Interestingly, the present work showed that the 
pregnancy gap might also play a role in developing 
anemia among studied groups as most of anemic 
pregnant women showed that had a pregnancy gap ≤ 1 
year (51%) while most of non-anemic pregnant women 
had a gap of > 3 years (62%) with highly significant 
differences between both groups (P<0.01).

Agreement reported in a study found that (27.6%) of 
anemic pregnant woman have pregnancy gap of 2 year, 
(12.3%) have a gap of 3 years and (8.6%) have gap more 
than 3 years(11).

In this present work (65%) of anemic pregnant 
women was multigravida. Iron reserves were depleted 
and anemia occurs in pregnancy with rising number of 
children. On the other hand, higher percentage (57%) of 
non- anemic pregnant women also was multigravida and 
can be illustrated by increased knowledge about anemia 
prevalence and consequences gained by previous 
pregnancy experience along with good diet and regular 
antenatal visit, might neutralize its effect (14).

The present findings seem to be consistent with 
other research that also conducted in Baghdad which 
found that the number of anemic pregnant women who 
primigravida (9.6%) lower than that of pregnant women 
multipart gravida (45.8%) (15). About (52%) of anemic 
pregnant women were in third trimester of pregnancy 
and (27%) of them had a moderate anemia type while 
(40%) were in second trimester an only (8%) were in 
first trimester of pregnancy. The findings of the current 
study are consistent with those of Alem et al and Al 
–Mehaisen et al which found that the prevalence of 
anemia is higher in third trimester of pregnancy (11,13).

While previous study in Iraq which found that the 
prevalence of anemia was the highest among pregnant 

women in 2nd trimester (50.4%) compared to those in 
the 1st trimester (27.1%) and 3rd trimester (22.5%) and 
(38.8%) of them had moderate anemia type (16).

The most important clinically relevant finding was 
that (62%) of anemic pregnant women found to had 
Microcytic& Hypochromic anemia which is the most 
common type in pregnancy that occur mostly due to iron 
deficiency.

This finding confirms the association between the 
current study and another study at the same region as in 
Baghdad the majority of anemic pregnant women found 
to have microcytic &hypochromic anemia (15).

It is somewhat surprising that the majority of 
pregnant women in the present work found to had a 
folic acid and iron supplementations for prophylaxis 
or treatment for already exciting anemia with highly 
significant differences among study group, despite that 
they diagnosed with anemia at the time of the study it 
might be because of most of women enter pregnancy 
with seriously depleted iron stores (16). So if there is low 
iron stores before pregnancy it is difficult to replenish 
iron stores by diet alone or even with supplementation 
especially by the last half of pregnancy where the 
demands increased by expanding blood volume of the 
mother and the rapidly growing fetus and placenta in 
addition to low compliance to iron supplementation 
(gastrointestinal side-effects are believed to be the main 
reason for limited compliance) all these factors lead to 
iron deficiency anemia during pregnancy (17-21). 

Conclusion 

The results of this research support the idea that the 
incidence of anemia is still high among pregnant women 
and iron deficiency anemia is the most prevalent type 
with anemia became more pronounced at third trimester 
of pregnancy and mostly with moderate severity type.

These findings suggest several courses of action 
represented by enhanced the education of pregnant 
women about the risk factors of anemia and possible 
avoidance and encourage women with childbearing age 
or desire to became pregnant to had a food rich in iron 
along with prescreening of hemoglobin and iron before 
pregnancy to prevent anemia as possible as they can. 
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Abstract 
Although hospital services were available, urban poor people often have limited access to hospitals when 
needed. This study was conducted to analyze the determinants of childbirth in a hospital in urban poor 
women in Indonesia. The study uses raw data from the 2017 IDHS. With stratification and multistage 
random sampling, 7,891 women aged 15-49 years old in urban poor communities with live births in the last 
5 years were sampled. Data were analyzed using a Binary Logistic Regression test. The results of the study 
found that “problems during pregnancy” was not proven as a determinant of the hospital use for delivery 
in urban poor women in Indonesia. Age was proven to be one of the determinants, while in the education 
level category, urban poor women with tertiary education were 2.506 times more likely to use hospitals 
for delivery than urban poor women who were not in school. Parity was significantly proven as one of 
the determinants that influence the use of hospitals for delivery in urban poor women in Indonesia. Urban 
poor women who were covered by health insurance have 1.933 times more possibility of utilizing hospital 
for delivery than those who do not have health insurance. It could be concluded that the “problem during 
pregnancy” variable was not a predictor of the hospital use for childbirth in the urban poor community 
in Indonesia. The determinants or variables that influence, on the hospital use for childbirth were age, 
education, parity, and health insurance. 

Keywords: childbirth, hospital, pregnancy, wealth, poor, urban. 

Introduction 

Maternal Mortality Rate (MMR) in Indonesia is 
still quite high, even when compared to countries in 
the Southeast Asia region. In 2015 MMR was recorded 
at 305 per 100,000 live births. This achievement has 
decreased compared to MMR in 2012 which was in the 
range of 359 per 100,000 live births1. This milestone is 
documented in the 2016 Annual Report of Directorate of 
Family Health2.

The 2017 Indonesian Demographic Data Survey 
(IDHS) results found that 74% of women in Indonesia 
gave birth in health care facilities. As many as 42% 
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deliver at first-level health service facilities, which 
include the Health Center (Puskesmas) and its network, 
clinics, and practices of health workers. While there are 
32% who deliver at the advanced level of referral service 
facilities, namely hospitals3. 

Urban poor people like living in a vicious circle. 
Between poor, uneducated, and sick, like a chain that is 
difficult to break4,5. Urban poor people tend to form their 
own colonies in urban slums. This condition is often due 
to high housing and land prices in urban areas6. Slum 
housing conditions actually increase the risk of the 
urban poor to fall ill7. The government must pay serious 
attention to the urban poor. This group of people tends to 
neglect health issues because they have little education. 
The urban poor tend to prioritize work matters rather 
than school and health matters8. 
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Although hospital services were available, urban 
poor people often have limited access to hospitals 
when needed9,10. This situation could occur because 
of their ignorance, or because they did not have health 
insurance11. 

Based on the background, this article was prepared to 
analyze the determinants of childbirth hospitals in urban 
poor communities in Indonesia. The analysis in this 
study is useful for policymakers in the field of maternal 
health to formulate more detailed policies according to 
the targets identified in the study results. This step is 
necessary to ensure the reduction of obstacles for urban 
poor women to access maternity services in hospitals. 

Materials and Methods 

Secondary data from the 2017 Indonesian 
Demographic Data Survey (IDHS) was used as an 
analysis material in this study. The IDHS was part of the 
international Demographic and Health Survey (DHS) 
program conducted by the Inner City Fund. In Indonesia 
context, the 2017 IDHS was carried out by the Central 
Statistics Agency, in collaboration with the National 
Population and Family Planning Board and the Ministry 
of Health.

The 2017 IDHS sample was determined through 
stratification and multistage random sampling. The unit 
of analysis in this study was women aged 15-49 years 
old who had given birth in the last 5 years. The sample 
size of the 2017 IDHS used in this analysis was 7,891 
women.

Problems during pregnancy were the respondent’s 
acknowledgment of problems experienced during 
pregnancy until delivery. These problems consist of: 
prolonged labor, vaginal bleeding, fever, convulsions, 
baby in the wrong position, swollen limbs, faint, 
breathlessness, tiredness, and others3. Socioeconomics 
was the wealth status of respondent compiled based 
on index of goods ownership quintile stated by the 
respondent. The five categories were poorest (quintile 1), 
poorer (quintile 2), middle (quintile 3), richer (quintile 
4), and richest (quintile 5). The urban poor category used 
in this study was people who live in urban areas and with 
wealth status in quintiles 1 and 2.

The 2017 IDHS data was obtained through a 
structured questionnaire. Variables analyzed included, 
age, education level, work status, marital status, parity, 
health insurance, and antenatal care. Statistical analysis 
using chi-square was carried out for dichotomous 
variables and t-test for continuous variables. This 
statistical analysis was conducted to assess whether 
there were differences in childbirth facility that were 
statistically significant between the category of wealth 
status. Estimates were performed using Binary Logistic 
Regression because of the nature of the dependent 
variable. All statistical analyses were carried out using 
SPSS 22 software. 

Result and Discussion 

Table 1 informs descriptive statistics on the category 
of “problems during pregnancy” in urban poor women 
who have given birth in the last five years in Indonesia. 
Table 1 shows that there are significant differences in 
urban poor women who have given birth in the last five 
years in the use of hospitals for delivery in Indonesia. 
This difference is statistically significant for all observed 
characteristics. Table 1 informs that urban poor women 
who have delivered in the last five years have more 
dominant non-hospital deliveries.

Table 1 shows that urban poor women who gave 
birth in the last five years had a slightly older average 
age for those who did not have problems during 
pregnancy. Urban poor women who have given birth 
in the last five years predominantly have secondary 
education and are unemployed. The urban poor women 
who gave birth in the last five years were dominated by 
women with marital status married/living with partners. 
Urban poor women who have given birth in the last 
five years have a slightly higher average parity in those 
who have no problems during pregnancy. Moreover, the 
urban poor women who gave birth in the last five years 
were dominated by women covered by health insurance. 
Urban poor women who have given birth in the past five 
years have been dominant for antenatal care more than 4 
times before giving birth. 



Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4      3375

Table 1. Descriptive Statistics of Problems During Pregnancy in Urban Poor Women and Related Factors in 
Indonesia (n=7891)

Characteristics
Problems during pregnancy

Sig.
No Yes

Hospital childbirth* p<0.001

- No 1341(61.68%) 3063(53.58%)

- Yes 833(38.32%) 2654(46.42%)

Age (mean)** 2174(31.36) 5717(31.30) p<0.001

Education level* p<0.001

- No education (ref.) 18(0.83%) 7(0.12%)

- Primary 483(22.22%) 600(10.50%)

- Secondary 1410(64.86%) 3436(60.10%)

- Higher 263(12.10%) 1674(29.28%)

Work status* p<0.001

- No work (ref.) 1208(55.57%) 2879(50.36%)

- Work 966(44.43%) 2838(49.64%)

Marital status* p<0.001

- Never married (ref.) 0(0.00%) 3(0.05%)

- Married/Living with Partner 2079(95.63%) 5588(97.74%)

- Divorced/Widowed 95(4.37%) 126(2.20%)

Parity (mean)** 2174(2,47) 5717(2.27) p<0.001

Health insurance* p<0.001

- No (ref.) 904(41.58%) 1714(29.98%)

- Yes 1270(58.42%) 4003(70.02%)

Antenatal care* p<0.001

- < 4 times (ref.) 513(23.60%) 994(17.39%)

- ≥ 4 times 1661(76.40%) 4723(82.61%)

*Chi-Square test was used for dichotomous variables; **T-test for continuous variables. 
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Table 2.  Binary Logistic Regression of Hospital Childbirth in Urban Poor Communities in Indonesia 
(n=7891)

Predictor
Childbirth in Hospital

OR Lower Bound Upper Bound

Problems during pregnancy:Yes 1.056 0.948 1.177

Age 1.049*** 1.039 1.059

Education level:Primary 0.765 0.323 1.815

Education level:Secondary 1.255 0.533 2.955

Education level:Tertiary 2.506* 1.059 5.929

Work status:work 1.021 0.927 1.125

Marital status: Married/Living with Partner 0.000 0.000 0.000

Marital status: Divorced/Widowed 0.000 0.000 0.000

Parity 0.816*** 0.777 0.857

Health insurance:Yes 1.933*** 1.744 2.143

Antenatal care:≥4 times 1.059 0.934 1.201

∗p<0.05; ∗∗p<0.01; ∗∗∗p<0.001. 

Table 2 presents the results of the binary logistic 
regression test to illustrate the results of the analysis of 
determinants of the use of hospitals for delivery in urban 
poor women in Indonesia. As a reference, the chosen 
category is “nonhospital childbirth”.

Table 2 shows that “problems during pregnancy” 
were not proven as a determinant of the use of hospital 
for delivery in poor women in Indonesia. There is no 
significant difference in the category of “problems 
during pregnancy” in the use of hospital for delivery 
in urban poor women in Indonesia. This means that 
urban poor women, even though they are experiencing 
problems with their pregnancy, cannot access hospitals 
for childbirth. The results of this study reaffirm that 
there are problems in the urban poor in accessing 
hospitals. Several studies have found that the cost factor 
is the dominant factor that is a barrier in the urban poor 
community10,12.

The age is proven to be one of the determinants of 
hospital use for poor urban women in Indonesia. While 
in the education level category, urban poor women with 
tertiary education are 2.506 times more likely to use 
hospitals for delivery than urban poor women who are 
not in school (OR 2.506; 95% CI 1.059-5.929). The low 

level of education makes the ability of the urban poor 
community to communicate and access information 
about health encounters obstacles and is limited. The 
relationship between low levels of education as a barrier 
to access to health care facilities is in line with the results 
of research in several countries13–15. Education level is 
often found as a positive determinant of health program 
output16–18.

Meanwhile the marital status is not a determinant 
of the use of hospital for delivery in urban poor women 
in Indonesia. While parity is significantly proven as one 
of the determinants that influence the use of hospital 
for delivery in urban poor women in Indonesia. Table 
2 informs that urban poor women covered by health 
insurance are 1.933 times more likely to use the hospital 
for delivery than those without health insurance (OR 
1.933; 95% CI 1.744-2.143). While the frequency of 
antenatal care by urban poor women is not proven as 
a determinant of the use of hospitals for delivery in 
Indonesia.

There are at least two cost factors found in several 
studies that have become a barrier for people to access 
health services in various countries. First is the cost to 
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get health services19,20, and second, the costs required 
for transportation21. The combination of the two types 
of barrier cost can make urban poor women increasingly 
have no access to deliver to the hospital, even though 
they feel they have a disruption in their pregnancy.

Health insurance ownership was found to be a 
predictor of the use of hospitals for delivery in urban 
poor women in Indonesia. This condition is consistent 
with the results of previous studies on health costs as a 
barrier to access to health services. Insurance ownership 
is one of the solutions to improve urban poor people’s 
access to health care facilities22,23. 

In the Indonesian context, the government has 
provided subsidies by including membership contribution 
assistance mechanisms for the poor in the National 
Health Insurance. But some of the results of research 
that conduct evaluations, in general, still show that the 
health service system that runs in Indonesia is still pro-
rich for public access to health services in hospitals24,25. 
While access to services found to be pro-poor is only 
demonstrated in health services at the primary level, or 
at the Health Center26,27. 

Conclusions

Based on the findings of the study it could be 
concluded that problem during pregnancy was not a 
predictor of the use of hospital for delivery in urban poor 
women in Indonesia. The determinants or variables that 
influence, on the use of hospital for delivery were age, 
level of education, parity, and health insurance. 
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Abstract

The research was aimed to study the effect of chemotherapy on white blood cells especially lymphocytes, 
and the relationship between chemotherapy and red blood cells, platelets in women with breast cancer. Our 
results showed that the mean ± SE of White Blood Cells (WBCs) and lymphocytes before treatment was 
significantly higher than the mean ± SE of lymphocytes and WBCs after treatment at (P<0. 01), the mean 
± SE of Red Blood Cells (RBCs) and platelets before treatment was higher than the mean ± SE of RBCs 
and lymphocyte after treatment at (P<0. 01). The reason probably due to the poor nutrition and the effect of 
cancer of the breast on erythropoiesis on the cases, or metastasis to the bone marrow from breast cancer can 
be associated with suppression of blood cells synthesis. We concluded that chemotherapy for breast cancer 
is in association with long-term changing in immune system parameters and other cells during clinical 
management.
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Introduction

Breast cancers are the most common in women and 
causes more than half a million deaths in the world [1]. 
Treatment is surgical tumour resection in combination 
with endocrine therapy, radiotherapy and using of 
chemotherapy. Chemotherapy is a therapy of choice 
in thirty percent of patients [2], and is recommended 
when cancer shows poor diagnosis features, including 
enlargement in nodal size, high grade, and lack of 
expression of progesterone and estrogen receptors [3]. 
Chemotherapy also reduces the rates of metastatic 
recovery and increasing in survival rates [4, 5].  Treatment 

of chemotherapy is already in association with a wide 
effects on tissues with non-target, for example, immune 
system substantial impacts. Neutrophils reduction is 
often regarded as the most dangerous haematological 
toxicity and can be associated with infections that may 
force chemotherapy dose reduction and delays may 
compromise treatment [6, 7]. The level of blood neutrophil 
is known to recover after chemotherapy with agood 
management and this transient reduction in the number 
of neutrophils is not have common persistent results. 
Treatment with chemotherapy also cause problems in 
the adaptive immune system overall the body. Number 
of research have reported effects of chemotherapy on the 
number of lymphocytes in breast cancers women during 
the period of therapy or more than three months after 
the last dose of chemotherapy and cause reduction in the 
number of  lymphocyte levels in the blood[12]. Reduction 
in the number of lymphocytes shortly following 
chemotherapy for other types of cancers is also well 
established. Depression in the number of T and B cells 
for more than 12 months after chemotherapy have been 
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reported, while others have found all lymphocyte cells 
except T- helper cells to recover to its pre-treatment 
levels at the same time-point, even after a particularly 
dose intense chemotherapy regimen, while T- cytotoxic 
lymphocyte cells levels recover more rapidly after 
chemotherapy than T-helper cells [9,11] and that cause 
reduction in the number of naïve cells, and in contrast 
increasing in memory cells population [12]. In addition to 
lymphocyte reduction, chemotherapy may reduce other 
types of blood cells as red blood cells and thrombocytes. 

Materials and Methods

The experimental groups: The experimental 
groups used consist of 250 women with breast cancer.

Blood samples collection: Five millileter (ml) 
of blood samples were aspirated from each woman 

patient and control cubitus vein to test the hematological 
parameters. Complete Blood count (CBC) was measured 
by (CBC) method (Rubby from abbut, USA).

Statistical analysis: The Statistical Analysis System 
[13] program was used to compare between control and 
patient groups in study parameters. T- test was used to 
significant compare between means in this study. 

Results

Table (1) showed the mean ± SE of WBCs and 
lymphocytes before treatment was significantly higher 
than the mean ± SE of WBCs and lymphocytes after 
treatment at (P<0. 01). Table (1) was also showed the 
T-test for lymphocytes was significantly higher than 
T-test for WBCs. 

Table (1): Comparision between before and after treatment in WBC and Lymphocytes 

Treatment 
Mean ± SE

WBC Lymphocyte (%)

Before 7.80 ± 0.41 33.33 ± 2.95

After 4.06 ± 0.22 14.33 ± 1.51

T-test 0.929 ** 6.596 **

P-value 0.0001 0.0001

** (P<0.01).

Table (2) showed the mean ± SE of RBCs and PLT before treatment was significantly higher than the mean ± 
SE of RBCs and PLT after treatment at (P<0. 01). Table (2) also showed the T-test for PLT was significantly higher 
than T-test for RBCs at (P<0. 01). 

Table (2): Comparision between before and after treatment in RBC and PLT

Treatment 
Mean ± SE

RBC PLT

 After  4.79 ± 0.12 3.19 ± 0.15

 Before 
 315.11 ± 10.48 165.46 ± 7.92

T-test 0.398 ** 26.091 **

P-value 0.0001 0.0001

** (P<0.01).
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Discussion

In the recent study, our results showed that the 
level of all blood cells types before treatment was 
higher than the level of these cells after treatment, this 
finding is similar to the finding of [14,15] who find that 
chemotherapy cause declining in blood cells, also to the 
finding of [16] find similar result in chinese patients. The 
mean ±SE of WBCs Before and after chemotherapy was 
lower than the Mean ±SE of lymphocyte (p<0.01), the 
mean ±SE of WBCs Before and after chemotherapy was 
higher than the Mean ±SE of lymphocyte (p<0.01). This 
result is in agreement with the result of [17]. The mean 
± SE of WBCs and lymphocytes before treatment was 
significantly higher than the mean ± SE of WBCs and 
lymphocytes after treatment at (P<0. 01). The mean ± 
SE of RBCs and PLT before treatment was significantly 
higher than the mean ± SE of RBCs and PLT after 
treatment at (P<0. 01). A higher percentage of anemia 
reported in this study after chemotherapy compared 
with the lower Caucasian values in the study of [18] 

and the control group in this study, the reason probably 
due to the poor nutrition of Iraqi patients and the effect 
of cancer of the beast on erythropoiesis on the cases 
compared with the control group, or metastasis to the 
bone marrow from breast cancer can be associated with 
suppression of erythropoiesis. Bone marrow metastasis 
also may be associated with defective thrombopoiesis 
causing malignancy induce thrombocytopoiesis.

Conclusion

Chemotherapy of breast cancer is associated 
with changing in immune system parameters and red 
blood cells that should be considered during clinical 
management.
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Abstract 
This study aims were to determine the application of organizational learning to improve accreditation 
performance. Descriptive research method with a cross-sectional approach. The population in this study was 
all employees of Gayungan Health Center with a purposive sampling technique consisting of 13 respondents. 
Based on the survey results using a questionnaire on the Gayungan Health Center accreditation team; it was 
found that 75% of respondents stated the organizational learning capability and organizational learning 
process were in a good category. The implementation of organizational learning in Gayungan Health Center 
where employees were directed to continually learn through every activity create innovations in problem-
solving and form good teamwork were proven could improve accreditation performance. On the last re-
accreditation, Gayungan Health Center got the best accreditation status. 
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Introduction 

Gayungan Health Center as one of the health 
service organizations providing services directly to the 
community must be able to provide the best quality 
and acceptable health services. Through Regulation of 
Minister of Health No. 46, 2015, the Ministry of Health 
sets accreditation standards for Gayungan Health Center 
aimed at improving the quality of services, patient safety, 
as well as increasing protection for human resources in 
health, society, and the environment1,2. Besides, the 
Gayungan Health Center works as an institution to 
improve performance in providing individual health 
services and/or public health. With accreditation, 
Gayungan Health Center may encourage organizations 
to improve their performance and is expected to meet 

the requirements as intended for the implementation of 
accreditation3,4. This effort needs to be done to improve 
Gayungan Health Center access which is still low. 
Previous research still found disparities between urban-
rural, socioeconomic, and between regions5–7.

According to Ilyas, performance is the work of 
personnel both quality and quantity in an organization. 
Performance is the result of individual and group work. 
Performance results are not limited to individuals 
who hold functional or structural positions, but also 
to all members of the organization 8. To improve 
performance, the Gayungan Health Center must develop 
organizational learning both for individuals in the 
organization and for the organization itself. The results 
showed organizational learning could lead to an increase 
in public and team learning in an organization, as well 
as increase organizational activities, improve individual 
and group behavior and eventually rise efficiency, 
effectiveness, and productivity9.

DOI Number: 10.37506/ijfmt.v14i4.12147
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Organizational learning is the capability to develop 
thinking and productivity through commitments 
purposely to make continuous improvements in 
the organization 10. Organizational Learning is the 
deliberate use of learning processes at the individual, 
group, and system levels to transform the organization 
in a sustainable manner, which leads to increasing 
stakeholder satisfaction 11. Organizational learning 
is the process of finding mistakes and problems, then 
completing and fixing them. Organizational learning is 
a process occurred by applying science and improving 
performance over time. The benefits of organizational 
learning are improving organizational performance, 
especially for the long-term empowering human 
resources, increasing creativity and innovation, and 
accelerating the process of organizational change 
towards organizational learning12,13.

The main purpose of organizational learning is 
to improve the quality and quantity of performance, 
which allows companies to develop and increase the 
number of sales, find support, create, retain, and grow 
new customers. Organizational learning can enhance 
strategic capabilities and enable companies to strengthen 
competitive advantage and advance performance. The 
concept of organizational learning is so essential to 
foster the long-term performance of an organization 14,15. 
The knowledge accumulated through organizational 
learning produces a basis for knowledge at a higher level 
associated with high performances at the organizational 
level 16. The relationship between Organizational 
Learning and organizational performance is complex, 
but using a good management system, it may produce 
better performance.

This study aimed to find out how the implementation 
of organizational learning in Gayungan Health Center, as 
an accredited health service provider in 2015. Moreover, 
this study also looked for the organization’s efforts in 
improving the accreditation status of the Gayungan 

Health Center, so it could achieve a better level of 
accreditation by applying organizational learning to all 
members of the organization. 

Materials and Methods 

This study was a descriptive quantitative research 
with a cross-sectional approach. The research 
variable was organizational learning capability 
consisted of dimensions of experimentation, risk-
taking, interaction with the external environment, 
participative decision-making, and organizational 
learning process. The organizational learning process 
consisted of the dimensions of knowledge acquisition, 
information distribution, information interpretation, 
and organizational memory. The study used surveys 
and questionnaire methods. Organizational Learning 
Capability utilized a standardized questionnaire 
developed by Chiva17. The variable Organizational 
Learning Process was measured with a questionnaire 
developed by the researcher. The researcher firstly 
modified the theoretical basis as presented in Huber’s 
study18.

The populations in this study were employees of 
Accredited Gayungan Health Center in Surabaya. The 
sampling was performed using a purposive sampling 
method in each accreditation-working group consisting 
of one head of Gayungan Health Center, 3 heads of 
working groups, and 12 team members. 

Findings

Table 1 displays the characteristics of respondents 
by gender, age group, education level, and work 
tenure. Based on gender, it appears to be dominated 
by women. Based on the age group, it was dominated 
by respondents who entered the age group of 36-50 
years. Table 1 informs that almost all respondents had 
an undergraduate education. Based on work tenure, 
respondents are dominated by respondents who have 
work tenures> 10 years. 
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Table 1. Overview of Respondents by Gender, Age Group, Education Level, and Work Tenure

Variables n %

Gender

Male 1 7

Female 14 93

Age Group 

20 – 35 5 7

36 – 50 9 60

>50 1 33

Education level

Diploma 4 27

Undergraduate 10 67

Postgraduate 1 7

Work tenure

<5 years 4 27

5 – 10 years 5 33

> 10 years 6 40

Figure 1 shows organization learning capability at Surabaya Gayungan Health Center indicates 100% of 
respondents stated that the conditions of experimentation, interaction with the external environment, and 
participatory decision making are in a good category. In the risk-taking dimension, there are still 13% of 

respondents declared the risk-taking condition is sufficient.

The research study shows emphasize organizational learning-capability influences innovation and organizational 
performance. Organizational learning capability plays an essential role especially in the process of optimizing 
innovation in improving organizational performance19. Another study conducted by Khadra Dahou proves 
that knowledge management using the knowledge conversion process significantly alters the development of 
organizational learning capability20. 
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Figure 1. Overview of organizational learning capability at Gayungan Health Center in 2019 

Figure 2. Overview of the organizational learning process in Public Health Offi ce X in 2019 

The fi gure above indicates the condition of the 
organizational learning process in Gayungan Health 
Center as a whole has been going well. From each 
dimension measured, 100% of respondents stated the 
condition of the organizational learning process was 
good, while the dimension of knowledge acquisition, 
80% of respondents stated well; another 20% said the 
organizational learning process condition was still in 

the fair category. The survey results above showed, in 
general, the condition of the organizational learning 
process at Gayungan Health Center was good.

According to research conducted by Shien Ping 
Huang, the better the learning process of an organization, 
the greater the amount of knowledge gained21. Zheng et 
al, explain knowledge management plays an important 
role in cultural relations, structure, and organizational 
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strategy with organizational commitment22. Other 
research on the organizational learning process 
describes organizational learning processes (information 
acquisition, information dissemination, shared 
interpretation, declarative memory, and procedural 
memory) that have a positive effect on organizational 
performance23.

In organizational learning, leaders must create an 
environment that supports all members of the organization 
as learners, teachers, and leaders to improve the progress 
of what they choose; they do that to develop the ability 
of employees10,24. A previous study revealed that there is 
a positive relationship between organizational learning 
capability elements and organizational performance25,26.

To build awareness of learning, organizations must 
focus on four important things. Leaders must strive for 
organizational learning and foster a culture of continuous 
improvement that prioritizes organizational learning. 
Besides, organizations must define learning structures 
that determine the people responsible for acquiring, 
filtering, applying, and sharing knowledge and the 
organization must design intuitive knowledge processes 
aligned with work procedures27,28. 

Conclusions 

Based on the results the implementation of 
organizational learning in both capability and process 
was included in both categories. This condition shows 
that in the implementation of accreditation, all officers 
have been involved in the process of preparing the re-
accreditation assessment. Improvements shall be made 
by the Gayungan Health Center starting from the results 
of learning for the application of daily tasks as well as 
from the input of the accreditation assessment team and 
companion accreditation from the Health Service.

From the implementation of organizational 
learning, it is expected that Gayungan Health Center 
can continue to improve organizational performance 
in the next accreditation assessment. Implementation 
of organizational learning is expected not only in the 
aspect of accreditation but also in every program run by 
the Gayungan Health Center, to increase productivity 
and overall performance of the Gayungan Health Center. 
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Abstract
Introduction: Toluene is one of the chemical compounds used in the production process in the printing 
industry. Exposure toluene that exceeds the threshold value continuously can result in increased levels of 
malondialdehyde and the possibility of experiencing various health complaints. The purpose of this study 
was to determine the relationship between toluene concentrations, malondialdehyde levels and health 
complaints in workers at X Surabaya printing.

Methods: This research is observational with quantitative approach and cross sectional design. The study 
was conducted on workers in X Surabaya printing. The number of respondents in this study were 19 people. 
The variables studied were toluene concentration, malondialdehyde levels, and health complaints. Data were 
analyzed using Pearson correlation test.

Result: The average concentration of toluene was 1.2311 ppm and the average concentration of 
malondialdehyde was 8,323 MU. Pearson correlation test results showed the relationship of toluene 
concentration with malondialdehyde obtained p value = 0.508 (p> 0.05). While the results of health 
complaints that were most experienced were coughing (74%), headaches (63%) and shortness of breath 
(26%).

Conclusion: There is no significant relationship between toluene concentration and malondialdehyde level. 
While the most commonly experienced health complaints are coughing, headaches, and shortness of breath.

Key Word: Malondialdehyde levels, health complaints, toluene concentration

Introduction
Informal industrial sector is frequently found in 

developing countries such as Indonesia. One industry 
that is developing both on a small and large scale is 
the printing industry. Each industrial sector has certain 
risks and potential hazards. In the production process 
in the printing industry is inseparable from the use of 
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chemicals. One of the chemicals used is volatile organic 
compounds or Volatile Organic Compounds (VOCs) 
which are usually used as solvents. Organic solvents are 
widely used in printing activities such as tin, copper, and 
other metals1. Materials that are often used in general 
are toluene. Toluene is widely used in printing activities. 
Toluene is used in 75% of work activities in printing. The 
use of toluene dominates the printing ink components 
around 60-75%2.

Toluene is a chemical compound that belongs to the 
aromatic hydrocarbon group. In the printing industry 
thinner is used as a solvent, printing ink and glue that 
causes the risk of exposure to toluene vapor due to its 
volatile nature. Thinner has a strong and pungent odor 
so that it can irritate the eyes and breathing3. These toxic 
chemicals can spread during the production process and 
affect the health of exposed workers. ACGIH (2019) 
recommends the toluene threshold (TLV) value at work 
is 20 parts per million (ppm) with a dose of toxic gas 
based on 8 hours / day 40 hours / week of work time4. 
Toluene can enter the body through three pathways 
namely inhalation, ingestion and skin contact. The 
volatile nature of toluene causes the easy entry of these 
substances through the respiratory tract. Toluene that is 
absorbed is distributed throughout the body, especially 
in tissues that contain lots of fat such as adipose tissue, 
brain bone marrow, kidneys and liver. Toluene is 
detoxified in the liver before it is excreted out of the 
body through urine in the form of hipuric acid5.

Toluene metabolism can also produce toluene 
epoxide which is very reactive and is a free radical. If 
there is an imbalance in the amount of oxidants and 
antioxidants in the body, conditions of oxidative stress 
can occur. One of the biomarkers of oxidative stress is 
the activity of lipid peroxidation that can be measured 
from the levels of malondialdehyde (MDA) in organs. 
Malondialdehyde is a compound that is used as one 
of the instructions for oxidative stress because it can 
describe the activity of free radicals in cells6. Lipid 
peroxidation is a continuous reaction of free radical 
oxidation to lipids. Oxidation of free radicals to lipids 
produces malondialdehyde compounds. An increase in 
malondialdehyde levels indicates an increase in free 
radicals or oxidants in the blood. If there is an increase 
in free radicals continuously, then lipid peroxidation 
will produce more free radicals that damage tissue. High 
MDA levels indicate the oxidation process in the cell 
membrane, conversely a decrease in MDA levels is 
generally followed by an increase in high antioxidant 

status7.

Continuous exposure toluene can have adverse 
effects on health. Workers who use toluene as a solvent 
can be affected by health problems such as dizziness, 
vertigo, eye irritation, skin irritation, breathing, 
liver, kidney, and central nervous system disorders5. 
Exposure toluene can have acute and chronic effects 
on the human body system. Workers who are exposed 
to this substance can experience neuropsychological 
symptoms, such as mild headaches, fatigue, and 
cognitive impairment. The effects of solvents on 
psychological conditions and emotional disorders 
include depression, headaches, fatigue, anxiety, feelings 
of motion sickness, and insomnia. Other disorders may 
include difficulty concentrating or remembering, fatigue 
and drowsiness. Low toluene exposure to the nerves can 
cause neurological disorders8. There are many factors 
in the use of solvents related to neurological disorders 
including personal factors such as age and gender, 
inappropriate behavior such as smoking and alcohol 
consumption, not using personal protective equipment 
such as masks and gloves, improper working conditions, 
working hours long, and also exposure pathways to the 
body such as the respiratory tract and skin9. A serious 
health problem with toluene is its effect on the central 
nervous system which can occur temporarily, such as 
headaches, dizziness or unconsciousness10.

Workers who are exposed to toluene are more likely 
to experience complaints of short or forgetful memory, 
often feel irritated for no particular reason, often feel 
depressed for no particular reason, have abnormal 
heart beats, often sweat for no particular reason, often 
headaches, weakness in the arms or legs and trembling 
in the hands11. Based on preliminary studies, the room 
where the respondent works has a poor ventilation 
system. This causes toluene vapor does not circulate 
properly in the room and can be inhaled by workers. 
Most workers rarely use Personal Protective Equipment 
(PPE) such as masks because they feel uncomfortable 
and sometimes forget to wear while doing their work.

Methods
This research is observational with quantitative 

approach and cross sectional design. The study was 
conducted on workers in X Surabaya printing. The 
number of respondents in this study were 19 people. 
The variables studied were toluene concentration, 
malondialdehyde levels, and health complaints. Data 
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were analyzed using Pearson correlation test.

Data on the characteristics of respondents were 
obtained through a questionnaire. The concentration 
of toluene in the air was measured at three points using 
the NIOSH 1501 method with the Gas Chromatography 
Technique12. The measurement was carried out by the 
Work Safety and Health Technical Implementation Unit 

(UPTK3) Surabaya. Measurement of malondialdehyde 
(MDA) levels was carried out by taking respondent’s 
blood samples and then analyzed at the Nutrition 
Laboratory of Airlangga University. Health complaints 
experienced by respondents were obtained through a 
questionnaire. Testing and data analysis using Pearson 
correlation test.

Result
Characteristics of Respondents

Table 1. Characteristics of Respondents

Characteristics of Respondents Frequency Percentage

Gender   

Male 15 79%

Female 4 21%

Age 

16-25 2 11%

26-35 4 21%

36-45 8 42%

46-55 3 15%

56-65 2 11%

Years of Service

< 10 years 10 53%

≥ 10 years 9 47%

Based on table 1, most workers were male (79%), aged 36-45 years (42%), had ten years of service <10 years 
(53%).
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Toluene Concentration

Table 2. Distribution of toluene concentrations in X 
Surabaya printing

Measurement Point Toluene Concentration 
(ppm)

Point 1 0,3050

Point 2 2,1516

Point 3 0,4271

Based on table 2, the measurement results show 
the concentration of toluene at point one in the bending 
part is the lowest (0.3050 ppm). The second point on 
the printing press is the highest (2.1516 ppm). The 
third point in the sorting and finishing (0.4271 ppm). 
The average measurement of toluene concentration in 
the air was 1.2311 ppm. The measurement results of 
toluene concentration in Surabaya X printing air show 
that the concentration of toluene in the workplace air 
has not exceeded the TLV set in Indonesian Ministry 
of Manpower and Transmigration Regulation no. 05 in 
2018 (20 ppm).

Malondialdehyde levels

Table 3. Distribution of malondialdehyde levels in X Surabaya printing workers

Respondent number MDA (MU) Level

1 5.279

2 9.680

3 7.340

4 7.710

5 5.397

6 10.735

7 4.351

8 12.168

9 11.120

10 5.232

11 5.139

12 5.589

13 7.426

14 8.915

15 12.863

16 14.402

17 10.214

18 7.926

19 6.657
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Based on table 3 of the 19 respondents who had taken blood samples the highest levels of malondialdehyde were 
14.402 MU and the lowest was 4.351 MU. The average yield of malondialdehyde workers in X Surabaya printing 
was 8,323 MU.

Relationship of Toluene Concentration and Malondialdehyde Level

Table 4. Statistical Test Results between Toluene Concentration and Malondialdehyde Level

Dependent Variable Independent Variable P value Correlation coefficient

Toluene concentration in the 
air Malondialdehyde levels 0,508 -0,162

Based on Pearson correlation test results there is no significant relationship between toluene concentration and 
malondialdehyde levels with a value of p = 0.508 (p> 0.05).

Health Complaints

Table 5. Distribution of health complaints of printing workers X Surabaya

Health Complaints
Yes No

n % n %

Headache 12 63% 7 37%

Tottering 1 5% 18 95%

Breathing problem 5 26% 14 74%

Cough 14 74% 5 26%

Decreased appetite 1 5% 18 95%

Sore eyes 2 10% 17 90%

High tempered 1 5% 18 95%

Nausea 2 10% 17 90%

Itchy Skin 1 5% 18 95%

Based on table 5, most respondents experienced 
health complaints due to exposure toluene at work, 
including coughing (74%), headaches (63%), and 
shortness of breath (26%).

Discussion
Of the three measurement points is the bending, 

printing, sorting and finishing the highest was 
2.1516 ppm and the lowest was 0.3050 ppm with the 
average of 1.2311 ppm. From these results value of 
toluene concentration in printing air X did not exceed 
the toluene Threshold Value (TLV) determined by 
Indonesian Ministry of Manpower and Transmigration 
Regulation Number 05 of 2018 (20 ppm)13. Although 

the concentration of toluene is below the normal limit, 
continuous inhalation this can affect the amount of 
toluene that enters the body14. Workers exposed to 
toluene in the long term can potentially have a negative 
impact on the health of X Surabaya printing workers.

In this study no significant relationship was found 
between the concentration of toluene in the air and 
MDA levels in Surabaya X printing workers. However, 
the longer workers are exposed to toluene compounds, 
the more and accumulates in the body resulting in an 
increase in free radicals and lipid peroxidation. Lipid 
peroxidation subsequently results in MDA. Subandrate 
& Syafudin (2016) found that the average level of 
MDA in gas station employees was higher than the 
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average level of MDA control15. This is because the 
oxidant compounds in the gas station environment are 
metabolized into free radicals which oxidize lipids and 
form MDA. This is in line with Giyanti’s research (2018) 
which states that MDA levels in the group exposed to 
shoe craftsmen are significantly higher than MDA levels 
in the group not exposed to toluene16. According to 
Moro et. al (2012), the levels of malondialdehyde were 
significantly higher in painters compared to controls 
with MDA levels relatively nearly as high as those of 
controls (p <0.001)17. Research by Dewi & Ayuniastuti 
(2019) also shows that there are significant differences 
between the MDA levels of gas station attendants who 
are higher compared to the control group18.

From the results of interviews with the questionnaire, 
health complaints experienced by Surabaya X printing 
workers were quite varied. The results of research on 
health complaints due to toluene exposure showed that 
the most common health complaints experienced by 
workers include coughing, headaches and shortness 
of breath. Based on research conducted in Magelang, 
complaints felt due to toluene exposure such as 
shortness of breath, dizziness, weakness and nausea19. 
Other research conducted in the Ciomas shoe industry, 
Bogor, there were complaints or health problems that 
were felt more than 50% were colds, fatigue, headaches, 
and tingling. The complaint is thought to be due to acute 
exposure to toluene20.

Haen & Oginawati’s research (2012) conducted in 
the shoe industry shows that many respondents have 
health complaints that are identical to the symptoms of 
BTX exposure, including dizziness, nausea, weakness 
and shortness of breath21. A study in Thailand described 
psychosomatic symptoms including headaches, shortness 
of breath, lethargy, fatigue, nausea, vomiting, and loss 
of appetite in workers exposed toluene9. Not using 
PPE when working can increase exposure to toluene 
that enters the body through inhalation and results in 
an increased risk of health complaints experienced by 
workers. This is most likely caused by risky behavior of 
workers, where most workers do not wear masks when 
working.

Conclusion
The results of this study indicate that there was 

no significant relationship between the concentration 
of toluene in the air and malondialdehyde levels in X 
Surabaya printing workers. The concentration of toluene 

in the air in Surabaya X printing is safe because it is 
under the TLV recommended by Indonesian Ministry 
of Manpower and Transmigration Regulation No. 5 of 
2018. The higher the toluene concentration, the higher 
the concentration of malondialdehyde in workers. Health 
complaints due to toluene exposure are most numerous 
and often experienced by workers including coughing, 
headaches, and shortness of breath.
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Abstract
Background: Smoking behavior in adolescent is still a problem recently. The number continue to increase. 
This study purpose was to investigate the connectedness of technology utilization, obedience to law, and 
smoking culture in community with smoking behavior in adolescent in Semarang.

Method: This study used cross sectional method. The sample was 104 adolescents with range age 15-
17 years old. The sample was chosen using purposive sampling. Data collection using a questionnaire. 
Four aspects namely demographic data, technology utilization, obedience to law, and smoking culture in 
community were measured. Those variables the compared to smoking behavior of adolescents. The data 
then analyzed with Spearman’s Rho (α = 0.05).

Conlusion: This study found that technology has no significant correlation with smoking behavior (r=0.017; 
p=0.864). There is significant correlation between obedience to law (r=0.284; p=0.003), and smoking 
culture in community (r=0.251; p=0.014) with smoking behavior in adolescences. It is necessary for efforts 
from various parties to overcome smoking behavior in adolescents such as the need for socialization in the 
community to participate in preventing adolescents who smoke in their environment.

Keyword: adolescence; obedience to law; smoking behavior; smoking culture; technology utilization.

Introduction
Smoking for teens becomes a symbol of maturity 1. Smoking behavior in adolescents generally starts because of 

following an adult, following a trend, having a heavy smoker friend, making a means to escape from problems until 
unwittingly smoking becomes a habit in adolescents 2. Smoking is a risk factor for early death. The World Health 
Organization (WHO) in 2014 mentioned smoking has killed around 6 million people per year 3. The percentage of 
deaths due to smoking in ASEAN countries in Indonesia is in the first rank (46.16%) with the age trend of starting 
smoking is in age group of 15-19 years (55.4%), 4. Based on preliminary studies at one of senior high school in 
Semarang Regency, it is found that 45% of male students are active smokers. Previous research 5 found that the 
higher the knowledge of adolescents about smoking, the lower the tendency to smoke.

Leininger’s Sunrise Model Theory suggests that technological factors; religious and philosophical factors; 
kinship and social factors; cultural values   and lifestyle; legal and political factors; economic factors; and educational 
factors influence behavior 6. Different technology usage, state of law dan culture might be have a different influence 
on adolescent\nt smoking behavior 5,7,8. 

The technological factor is the use of technology to find information about health problems, sick health 
perceptions, or medical habits 9. Previous study showed that 91.7% of teenage boys aged 15 years and over accessed 
information about cigarettes on television, roadside billboards, and other sponsor media 10,11. One of the efforts made 
by the government is the Directorate General of Primary and Secondary Education of the Ministry of Education 
and Culture, concerning prohibitions on students carrying cigarettes. Legal regulations related to cigarettes such as 
Government Regulation of the Republic of Indonesia Number 109 of 2012 concerning Safeguarding Cigarettes for 

DOI Number: 10.37506/ijfmt.v14i4.12149
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Health.

Smoking has become a deeply entrenched culture 
in Indonesia, as in meetings or gatherings it will not feel 
familiar if you have not offered cigarettes 12. Culture is 
everything that is learned and experienced socially by 
community members. Ethnic and cultural variations 
in smoking reflect the multiple interactions between 
income, cigarette prices, culture, stress, heredity, age, 
and type of cigarette advertisements 13. However, the 
inculcation of smoking culture cannot be explained in 
the age group under 18 years in Semarang.

Based on the above background the researcher 
intends to explain about the “Relationship between 
Technology Factors, Legal Factors, and Culture 
with Smoking Behavior in Adolescent Boys Based 
on Transcultural Nursing Theory in SMA Negeri 1 
Bergas”. Explaining the relationship of technology, law, 
and culture with smoking behavior in adolescent boys 
based on the theory of Transcultural Nursing in SMA 
Negeri 1 Bergas.

Method
This study used a cross sectional design.

The population in this study were male students who 
smoked or had smoked in Senior High Schoo of Bergas 
totaling 142 students. The sampling technique in this 
study sampling is done by using purposive sampling.

The questionnaire used was based on transcultural 
nursing theory which has been modified. This 
questionnaire was tested for its validity and reliability 
toward 12 respondents r=0.576 is obtained. Based on the 

analysis results, it can be concluded that the instrument 
is valid.

Study permit were obtained from school. Then, 
respondents were chosen through puposive sampling, 
after obtaining the research subject by giving an informed 
consent letter and the respondent was collected at one 
time in one designated place for research data collection. 
The questionnaire was distributed to respondents after 
study. Subjects were asked to fill out biodata and 
questionnaires provided to determine their smoking 
behavior. After the questionnaire was collected and 
completed, health education related to the study were 
delivered to provide positive health benefits for students.

This study was conducted in line with ethical 
standards such as anonymity, informed consent, 
voluntary participation, privacy and confidentiality, 
justice and beneficence, and right to review.

Results
The majority of respondents aged 17 years, 

consuming 1-4 cigarettes per day. The majority of 
respondents want to quit smoking, have been smoking 
for 1-5 years, almost all respondents have smoker friends 
as much as 99%, majority of respondents have parents 
smokers as much as 54.8%, the reason smoking shows 
that the majority of respondents smoke because they join 
friends / invite friends as much as 44.2%, the majority 
of respondents receive pocket money in range of 10.000 
idr-15.000 idr, the majority of respondents living with 
parents as much as 86.5, the majority of respondents 
fill their leisure time with sports activities as much as 
60.6%. (table 1)

Table 1 Demography data of respondents

Variable n(%)

Age (years)

15 12 (11.5)

16 25 (24)

17 67 (64.4)

Cigarette consumed in a day

1-4 80 (76.9)

5-14 20 (20)

>15 4 (3.8)

Desire to stop smoking

Yes 95 (91.3)
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No 9 (8.7)

Length of smoking behavior (year)

<6 month 35 (33.7)

6 month-1 year 18 (17.3)

1-5 year 42 (40.4)

>5 year 9 (8.7)

Friend who are smoking

Yes 103 (99)

No 1 (1)

Parent who are smoking

yes 57 (54.8)

No 47 (45.2)

Reason of smoking

Going along with friends / friend invitation 46 (44.2)

Parents are smoking 2 (1.9)

Relieve stress because of many problems 28 (26.9)

It has become a habit due to nicotine dependence 28 (26.9)

Pocket money

10.000-15.000 idr 77 (74)

16.000-20.000 idr 17 (16.3)

21.000-25.000 idr 4 (3.8)

>25.000 idr 6 (5.8)

Living place

With parents 90 (86.5)

Dormitory 5 (4.8)

Other Family house 8 (7.7)

Friend’s house 1 (1)

Spare time activity

Enjoying smoking with friends 28 (26.9)

Reading book, magazine, etc 13 (12.5)

Exercising futsal, badminton, etc 63 (60.6)

There is no significant correlation between technology and smoking behavior (r=0.017; p=0.864). There is 
significant correlation between obedience to law (r=0.284; p=0.003), and smoking culture (r=0.251; p=0.014) with 
smoking behavior in adolescences (table 2).
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Table 2 The relationship of technology, law and culture toward smoking behavior in adolescent

Variable n(%) p-value r

Smoking behavior

Mild 73 (70.2)

Moderate 30 (28.8)

Severe 1 (1)

Technology utilization 0,864 0,017

Underutilize 7 (6.7)

Enough utilize 91 (87.5)

Good utilize 6 (5.8)

Obedience to law 0,003 0.284

Less 2 (1.9)

Moderate 53 (51)

Good 49 (47.1)

Smoking culture in society 0,014 0,251

Less 16 (15.4)

Moderate 82 (78.8)

High 6 (5.8)

Disussion
This study result showed that there is no correlation 

between technology utilization with smoking behavior. 
Adolescent have a good behavior to utilize technology to 
find information about smoking behavior but has nothing 
to do with their smoking behavior. Health seeking 
behavior of information is influenced by health workers’ 
attittude, the needs, and interests of the community 
(Leininger in Loedin, 2003). Smoking behavior 
advertisement that delivered through technology media 
could influence the smoking behavior in adolescences 
14–16. Technology utilization such as mass media and 
electronic media could be an exposure to adolescent 
about smoking behavior through its advertisement. 
Adolescents knowledge about smoking effect also can 
not prevent of their smoking behavior 17. In this study, 
this technology usage is not correlate with smoking 

behavior. Eventhough adolescent in this study often 
watch advertisement about smoking, they said that those 
advertisement is not the main reason of their smoking 
behavior.

 Based on Leininger theory, the use of 
technology can be influenced by the specialization of 
the individual itself. so it can be said even though the 
individual uses technology to find information about 
cigarettes quite well but not necessarily these individuals 
engage in smoking 18. Adolescents in this study agreed 
that the use of technology with cell phones is easier to 
find information about cigarettes. It can be concluded 
that although respondents agreed that cellphones usage 
can foster the information finding, but it depends on 
adolescent interest about what information that they are 
searching for.
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This study showed that there was a significant 
correlation between law obedience with smoking 
behavior in adolescents. The less obedience towards 
law, the more severe adolescents’ smoking behavior. 
Policies and regulations will affect individual activities 
in cross-cultural nursing care (Leininger in Andrew 
and Boyle, 1995). Regulations related to cigarettes 
in adolescents is concerning prohibitions on students 
carrying cigarettes. Adolescent agreed about prohibition 
in students carrying cigarettes but they still smoking. 
Smet (1994) explained that political and legal factors 
are protective for non-smokers and efforts to reduce 
smoking behavior. Although there are regulations in the 
school regarding smoking bans but are not deterred for 
adolescent smoking behavior. A study found that teacher 
role model was correlated with their students smoking 
behavior 19.

Many adolescents reported that they want to stop 
smoking. This intention to stop a smoking behavior 
need to be supported by adolescents environment such 
as school regulation, teacher behavior as role model and 
regulation of smoking in community 19. Regulations 
will affect a person’s attitude to act as Leininger said, 
rules can affect individual activities, so depending on 
the attitude taken by the respondent if the respondent 
takes a positive attitude then it will obey the rules, if 
the respondent takes a negative attitude then will violate 
it. So it can be said that the more respondents have 
low legal violations, the more types of mild smoking 
behavior, while the less severe violations of the law, the 
less the type of heavy smoking behavior.

This study found that there was significant 
correlation between Smoking culture in society with 
smoking behavior in adolescents. Culture is the norm or 
rules in the actions of group members who are studied 
and shared and give instructions in thinking, acting and 
making decisions 20. The smoking culture is included in 
a main concepts of transculturalism, which means the 
perspective of an individual or group in viewing their 
lives, giving rise to beliefs and values   (Leininger 1984 
in Pratiwi 2011). Community culture is a factor that 
influence smoking behavior, one of them is socio-cultural 
factors which say that cultural habits and prestige will 
influence smoking behavior in individuals 21.

Most of adolescents reported that the have a lot 
of smokers friends and their parents also smoking. 
The existence of a cultural relationship with smoking 
behavior can occur because as explained above that 

adolescents smoke because of teachings in the family, 
belief in the benefits of cigarettes as traditional medicine, 
and smoking habits in daily life which is reinforced 
by Leininger’s theory that says culture can occur if 
the individual’s perspective give rise to belief and 
value 22. There are 3 strategies in transcultural nursing 
namely maintaining culture, cultural negotiation, and 
changing culture (Leininger in Pratiwi 2011). It can 
be said that smoking culture is detrimental to health 
status, which can use a strategy of changing the culture 
from smoking to non-smoking with a life plan that is in 
accordance with the individual’s belief (Pratiwi, 2011). 
The more respondents do not have a smoking culture, 
the more types of mild smoking behavior and the fewer 
respondents who have a culture the less the type of heavy 
smoking behavior.

Conclusion
The results of this study indicate that the use 

of technology is not related to smoking behavior in 
adolescents. Although there is a lot of information about 
smoking behavior obtained from the internet as well as 
many advertisements about smoking, it does not change 
the views of adolescents about their smoking behavior. 
Compliance with the law can prevent adolescents from 
engaging in smoking even though adolescents continue 
to smoke but not in the school environment. Smoking 
culture in the community can be a trigger for smoking 
behavior in adolescents. from this conclusion it is 
necessary for efforts from various parties to overcome 
smoking behavior in adolescents such as the need 
for socialization in the community to participate in 
preventing adolescents who smoke in their environment. 
in addition, the participation of parents and teachers is 
also important to instill perceptions about smoking in 
adolescents.
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Abstract
The aim of this study is to figure out the profile of antibiotic resistance in E. coli, sourced from raw milk, 
obtained from five districts in East Java Province, Indonesia. A total of 250 samples were tested using 
the Kirby-Bauer Test method. The result revealed that the highest percentage of antibiotic resistance was 
Tetracycline (17.05%), followed by Streptomycin (14.2%), Trimethoprim (9.66%), Chloramphenicol 
(7.95%) and Aztreonam (1.7%). A total of 16 E. coli isolates (9.1%) were detected as MDR, and 3 E. coli 
isolates (1.7%) were suspected as presumptive ESBL. Thus, threat of multidrug resistance E. coli possibly 
sourced from the milk.
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Introduction
Contamination of milk with microorganisms is 

something that cannot be completely avoided, therefore 
microbial contamination in milk is an important point 
in measuring its quality1. Some microorganisms can be 
found in milk and other dairy products, one of which is 
E. coli. Pathogenic E. coli infections in humans, which 
originate from milk, are widely reported in several cases 
in developing countries2.

The case of E. coli contamination that is resistant to 
various antibiotics has been widely studied. At present, 
a focus on public health is being developed regarding 
antibiotic resistance due to its use in the treatment of 
livestock, following the conditions of human diseases in 
developing countri3. Antibiotics are used as prevention 
and treatment of various cases of E. coli bacterial 
infections that attack livestock4. However, inappropriate 
and irrational administration of antibiotics results in the 

emergence of antibiotic resistance in E. coli bacteria5.

E. coli can be a reservoir of various antibiotic 
resistance genes, which can be transmitted to other 
bacteria. Raw milk, including one of the foodstuffs of 
animal origin which is a potential source in the spread 
of multidrug-resistant bacteria, which impacts on human 
health6. Therefore, the objective of this study was to 
detect the presence of multidrug resistant E. coli from 
raw milk in East Java Province, Indonesia.

Materials and Methods
Raw milks were taken from dairy farm with a total of 

250 samples, located in Kediri, Probolinggo, Pasuruan, 
Batu and Blitar Region, East Java Province, Indonesia, 
in the period between August-November 2019. Raw 
milk samples contained in wrapped sterile plastic and 
were taken to the laboratory using cool box container 
at 4˚C. 

Each sample were cultured into enrichment media 
Brilliant Green Bile Lactose Broth (Merck, 105454) and 
incubated at 37ºC for 18-24 hours. The positive results 
characterized by change of media from green colour 
to cloudy green and gas presence in Durham tube7. 
Then were streaked onto Eosin Methylene Blue (EMB) 
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agar (Merck, 101347) and incubated at 37 °C for 18-
24 hours8. Colonies that showed metallic green colour 
(Figure. 1) was purified and continued to identification 
with IMViC test. 

Antibiotic sensitivity testing was done using Kirby-
Bauer disc diffusion assay on medium Mueller-Hinton 
agar (Oxoid, CM0337). Antibiotics disks used was 

Tetracycline 30 μg (Oxoid, CT0054), Streptomycin 10 
μg (Oxoid, CT0047), Chloramphenicol 30 μg (Oxoid, 
CT0013), Trimethoprim 5 μg (Oxoid, CT0057), 
Aztreonam 30 μg (Oxoid, CT0264) (Fig. 2 and 3). 
Interpretation of results by measuring the diameter 
of the inhibitory zone formed, based on Clinical and 
Laboratory Standards Institutions9.

Table 1. Antimicrobial Resistance Profile

Location (Code) Sample 
Size

Confirmed 
E. coli

Resistant to Multidrug 
Resistant

Presumptive 
ESBLTE S W C ATM

Kediri (K) 50 35 7 5 1 4 0 3 0

Probolinggo (A) 50 36 3 2 3 2 0 2 0

Pasuruan (G) 50 30 7 5 8 1 1 4 1

Batu (H) 50 38 4 5 1 1 2 1 2

Blitar (S) 50 37 9 8 4 6 0 6 0

Total 250 176 30 25 17 14 3 16 3

Percentage (%) 100 70.4 17.05 14.2 9.66 7.95 1.7 9.1 1.7

Info: TE: Tetracycline, S: Streptomycin, W: Trimethoprim, C: Chloramphenicol, ATM: Aztreonam

Table 2. Measurement of inhibition zone on antibiotic sensitivity test of Multidrug Resistant and 
Presumptive ESBL E. coli

No. Sample 
Code

Diameter of inhibition zone of antibiotics in mm
MDR Presumptive 

ESBLTE S W C ATM
30 μg 10 μg 5 μg 30 μg 30 μg

1. K-03 6 (R) 6 (R) 6 (R) 6 (R) 36 (S) + -
2. K-04 6 (R) 10 (R) 30 (S) 6 (R) 33 (S) + -
3. K-36 6 (R) 6 (R) 30 (S) 6 (R) 34 (S) + -
4. A-26 6 (R) 6 (R) 6 (R) 6 (R) 31 (S) + -
5. A-44 16 (S) 9 (R) 6 (R) 6 (R) 40 (S) + -
6. G-12 6 (R) 6 (R) 6 (R) 22 (S) 30 (S) + -
7. G-31 17 (S) 11 (R) 7 (R) 16 (I) 6 (R) + +
8. G-35 6 (R) 6 (R) 6 (R) 23 (S) 31 (S) + -
9. G-43 8 (R) 6 (R) 26 (S) 6 (R) 30 (S) + -

10. H-11 6 (R) 6 (R) 6 (R) 6 (R) 30 (S) + -
11. H-15 9 (R) 6 (R) 6 (R) 28 (S) 34 (S) + -
12. H-28 10 (R) 6 (R) 25 (S) 7 (R) 28 (S) + -
13. H-37 9 (R) 9 (R) 22 (S) 6 (R) 27 (S) + -
14. H-44 7 (R) 10 (R) 30 (S) 6 (R) 29 (S) + -
15. H-45 7 (R) 10 (R) 31 (S) 6 (R) 30 (S) + -
16. S-25 7 (R) 16 (S) 24 (S) 7 (R) 15 (R) + +
17. S-38 18 (S) 11 (R) 27 (S) 30 (S) 10 (R) - +
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Info: R: Resistant, I: Intermediate, S: Sensitive.

 
Figure 1. E coli in EMB Agar

  
Figure 2. Isolate resistant to 4 antibiotic discs (K-03)

Figure 3. Isolate of Presumptive ESBL (G-31)

Results and Discussion
Among the total 250 raw cow milk samples collected 

from different dairy farms, 176 samples (70.4%) 
were found to be positive for E. coli (Figure 1). The 
antimicrobial resistance profiles of the bacterial isolates 
were summarised in Table 1. E. coli showed resistance 
to antibiotics like Tetracycline (17.05%), Streptomycin 
(14.2%), Trimethoprim (9.66%), Chloramphenicol 
(7.95%) and Aztreonam (1.7%). A total of 16 multiple 
drug resistance (MDR) isolates were found (8.52%) 
with six different patterns (Figure 2.). The highest MDR 
patterns noted was Tetracycline, Streptomycin, and 

Chloramphenicol in 7 out of 16 MDR isolates (Table 2). 
Three presumptive ESBL isolate detected from Pasuruan 
and Blitar, which resistant to Aztreonam disc (Figure 3).

The result of this study showing high level for E. 
coli found in milk indicating a poor sanitation practices 
of farmers during milking process10. This number has the 
same level reported by Chey et al.11 in Malaysia, stated 
that the highest prevalence (72.2%) of E. coli originated 
from the Eastern zone of the research location. Compared 
to other developing countries, namely Bangladesh, as 
much as 75% of milk samples studied contain E coli 
bacteria12.

Tetracycline has the highest antibiotic resistance 
because it is commonly used in the veterinary 
field, as well as other antibiotics used in this study 
such as aminoglycoside (Streptomycin), macrolide 
(Chloramphenicol) and sulphonamide (Trimethoprim)13. 
The use of broad-spectrum antibiotics such as the 
tetracycline and beta-lactam classes is more common 
in clinical mastitis cases of dairy cows in Europe, due 
to their effective treatment results. For respiratory 
and digestive tract problems, the tetracycline and 
aminoglycoside groups are the first choice antibiotics, 
while the second choice is the macrolide group and the 
combination of sulfonamid-trimethoprim drugs which 
have a significant impact on microbial activity in the 
rumen, and the last choice is the cephalosporin class 
three and four antibiotics (the sulfonamide-trimethoprim 
drug combination which has a significant impact on 
microbial activity in the rumen, and the final choice is 
the cephalosporin class three14.

Seventeen MDR and Presumptive ESBL E. coli 
isolates that have been studied in this study, have almost 
the same pattern of resistance to one antibiotic, that is 
resistant to aminoglycoside class drugs, (Streptomycin), 
except for S-38 isolates which are still intermediate status. 
This resistance can be attributed to the effectiveness of 
the drug streptomycin in the treatment of dairy cows 
affected by mastitis in Indonesia. According to Riyanto 
et al.15, a good treatment for dairy cows suffering from 
mastitis is a combination of the Penicillin-Streptomycin 
antibiotic. Although in this study the level of resistance 
of the drug Streptomycin is quite low (14.2%), but there 
is a need to monitor the use of antibiotics Streptomycin 
in dairy cows in Indonesia.

Based on this study, Trimethoprim and Aztreonam 
antibiotics may still be used to treat MDR bacteria that 
are found because there are still several isolates of E. coli 
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MDR that are sensitive to them. Trimethoprim is usually 
combined with Sulfonamide which works synergistically 
with broad spectrum activity. In the case of urinary tract 
infections, Trimethoprim has been shown to be effective 
in killing infections caused by E. coli bacteria16.

While monobactam (Aztreonam) has not been 
defined for veterinary applications, the present of 
resistant isolates has the possibility of ESBL producing 
E. coli found in raw milk. The finding of ESBL 
Enterobacteriaceae sourced from milk, indicates the 
presence of environmental contamination, and the lack 
of environmental sanitation when milking is carried 
out17. E. coli is a bacterium that can be a reservoir of 
various antibiotic resistance genes, including the beta 
lactam antibiotic resistance gene, which makes E. coli 
capable of producing the β-lactamase enzyme7,18. Cage 
sanitation, enclosure base, and drainage of the cage need 
to be considered by breeders to prevent contamination of 
milk by the ESBL E. coli presumptive bacteria.

The occurrence of antibiotic resistance is known 
to originate from the bacterial plasmid which is able to 
decrease the resistance gene and spread it to other bacteria 
around it. E. coli is a bacterium that is well known as 
the owner of resistance genes for various antibiotics19. 
Various resistance genes can accumulate in bacterial 
plasmids, usually in plasmid R (resistance), which is 
the cause of the discovery of bacterial isolates that are 
resistant to various antibiotics. In the R plasmid, there is 
an integron sequence, which is able to add various kinds 
of resistance coding genes to the base arrangement in the 
plasmid, so that a series of resistance genes is created in 
a bacterium20, 21.

E. coli MDR isolates are very common in various 
countries and are responsible for a series of infections 
with high severity and difficult to treat. In Canada, 
there are studies on cases of urinary tract infections 
due to E. coli bacteria, of which 60% are cases of E. 
coli infections with resistance to more than 3 classes of 
antibiotics. Consumption of food from raw uncooked 
animals, inter-regional travel habits, and contact with 
reservoir animals is associated with an increased risk of 
urinary tract infections caused by E. coli MDR22.

The multidrug resistance reported in the current 
study might be due to high and irrational antimicrobial 
use in individual cows to treat various diseases affecting 
the dairy sector. As a presence of resistance to many 
antimicrobial drugs has become a public health problem 

according to the fact that food borne outbreaks would be 
difficult to treat and this findings of MDR E. coli in food 
supply establish a source for communicable resistant 
genes23.

Conclusion
Multidrug resistant E coli is a public health threat 

that can be sourced from the consumption of foods 
derived from animals, one of which is raw milk. From 
this study it was concluded that E. coli is prevalent in 
raw milk and has multidrug resistance (MDR) properties 
from East Java Province, Indonesia. E. coli found in 
milk is expected to increase public awareness of the 
dangers it poses. In this way, the application of sanitation 
and monitoring of antibiotic use must continue to be 
promoted.
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Abstract 
Indonesian local ducks are native germplasm of Indonesia which has the genetic quality and has the potential 
to be developed as a productive egg producer. Each type of duck has a different chemical composition 
in their eggs. The purpose of this study is to find out the levels of protein and fat in Alabio duck (Anas 
platyrhynchos Borneo) eggs in Hambuku Raya Village and Putat Atas Village, Hulu Sungai Utara, South 
Kalimantan, Indonesia. This study used a completely randomized design (CRD). Interestingly, we showed 
that the level of protein and fat in Alabio duck eggs was relatively good. Therefore, this finding is the basic 
data for further research on Alabio duck in the future.
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Introduction 
Eggs are known as one of the nutrition sources of an 

animal which is highly nutritious. Egg contains a high-
quality protein because it has a complete composition 
of essential amino acids that are used as a marker for 
determining the protein quality from other foods1. In 
addition, duck eggs may be eaten as table eggs where 
they can be scrambled, fried, poached, and boiled, or 
they can substitute for chicken eggs as an ingredient in 
quiche or baking, for example2.

Duck poultry is one of the poultry business has been 
developed a lot in Indonesia, although it is not as popular 
as chicken. Ducks have great potential as eggs and meat 
producers. Compared to other poultry animals, ducks 
have good immunity to disease. The duck business has 
relatively smaller interests, so it has the potential to be 
developed3. Ducks donated more than 18,000 tons of 
eggs, around 16% of national egg production in 20054. 
According to the Directorate General of Livestock 

and Animal Health of Indonesia, national duck egg 
production in 2011-2015 was relatively stable. The 
growth increase from 2014 to 2015 was 3.49%.

According to Muharlien (2010), Alabio duck eggs 
are very popular especially for the people of South 
Kalimantan, who value duck eggs more than chicken 
eggs. In the market, Alabio duck eggs are classified 
as pond duck eggs and beach duck eggs, which are 
distinguished by the size and degree of yolk, where the 
pond duck eggs are larger and have a reddish-yellow 
yolk5. The nutritional content of duck eggs is strongly 
influenced by the food consumed by these ducks6. One 
duck egg contains several components, including 66% 
water and 34% dry contents which are distributed into 
12% protein, 10% fat, 1% carbohydrate and 11% ash. 
Egg yolks contain about 48% water and 33% fat. Egg 
yolks also contain vitamins, minerals, pigments and 
cholesterol. Egg white consists of protein, especially 
lysozyme which has the anti-bacterial ability7.

Andriani et al. (2015) explained that the proximate 
levels are the results of chemical analysis to identify the 
nutritional content of food ingredients such as protein 
and fat content. The chemical composition of eggs is one 
of the important factors in poultry nutrition. Therefore, 
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the selection of food has to focus on the content as well so 
that it can support healthy living. Factors that determine 
egg production are genetic or nationality, nutrition, 
age, age of production, type of cage, maintenance 
system (extensive, semi-intensive, and intensive), and 
temperature7. 

Egg white protein in the form of ovalbumin, 
ovotransferrin, ovomucoid and lysozyme is synthesized 
by tubular glands, while avidin and ovomucin are 
synthesized by goblet cells. Protein in eggs will increase 
if the level of protein in the feed is adequate. The 
determination of protein needs is always associated 
with the energy level in the feed because protein 
can be used as an energy source and is needed in the 
formation of protein. Jaya et al. (2019) stated that laying 
eggs period requires amino acids supplement from the 
feed, especially essential amino acids. Thus, a study on 
analyzing the level of protein and fat in Alabio duck egg 
is necessary in order to provide information to the public 
about the nutrient content of the Alabio duck egg8.

Materials and Methods
Time and Location:

The study was conducted in May 2018. The study 
locations were Hambuku Raya Village, and Putat Atas 
Village, Sungai Pandan District, Hulu Sungai Utara, 
South Kalimantan, Indonesia. Hulu Sungai Utara is 
located between 2°-3° South Latitude and 115°-116° 
East Longitude, with a height of 0-7 meters above sea 
level.

Experimental Animal:

This study consisted of three groups. Each group 
was located in a different cage and not close to one cage 
with another. The distance between one cage and another 
was approximately 1 km. Each group consisted of 200 

female Alabio ducks. This 200 population was then 
divided into 10 flocks with a size of 1.5 m×1.0 m×0.5 m. 
Each flock had one place to eat and one place to drink 
made of plastic material. For the lighting, one lamp was 
placed in each cage with 25 Watt of power. Ten eggs 
per group were tested to determine the quality of protein 
and fat levels. The examination was conducted at the 
Post Harvest Laboratory, Faculty of Agriculture and 
Animal Husbandry, Lambung Mangkurat University, 
Banjarmasin, Indonesia.

Experimental Design:

This study used a complete randomized design 
(CRD) with unidirectional patterns. It consisted of 
three groups with the same treatment. The study was 
exploratory or non-experimental because researchers 
did not perform different treatments.

Data Analysis
Egg production, feed conversion, and egg quality 

data were analyzed by using analysis of variance 
(ANOVA) and continued with LSD (if the result is 
significant). Kruskal-Wallis test was used for data that 
were not normal, then continued with the Wilcoxon-
Mann-Whitney test (if it is significant).

Result and Discussion
The test results are significant if p-value is less than 

0.059. The average level of protein of Alabio duck eggs 
in each group was almost the same. Group 1 showed an 
average of 11.13%, followed by group 2 of 11.06% and 
group 3 by 11.03%. The fat level of Alabio duck egg 
in each group was no different. The highest level of fat 
was experienced by Putat Atas group (group 3). It had 
33.34% fat, while group 1 had 33.67% and group 2 had 
34.34 % of fat.

Table 1: Protein and Fat Level of Alabio Duck in Putat Atas (PA), Hambuku Raya 1 (HR 1), and Hambuku 
Raya 2 (HR 2), Hulu Sungai Utara, South Kalimantan, Indonesia.

Variables N
Groups

PA HR 1 HR 2

Protein Level (%) 10 11.13±0.52 11.06±0.57 11.03±0.67

Fat Level (%) 10 33.34±1.50 33.67±1.04 34.34±1.47
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Fats, proteins, and carbohydrates are a group of 
macronutrients. Protein and fat content in food are very 
important for animals’ and humans’ life, because it has 
inorganic compound needed by the body, namely: C, 
H, O and N. The roles of protein in the body, among 
others, are as a mold in the manufacturing process (in 
chromosomes), antibodies, and to replace damaged 
tissue cells. While fat plays a role as a constituent of 
cell walls and biomolecular materials. Fat is also the 
source of bio-calories, essential sources of unsaturated 
fatty acids are linoleic and linolenic, and natural sources 
of oil-soluble vitamins which are vitamins A, D, E, and 
K1,4.

Fat has many functions in the body. It plays role as 
a source of energy after carbohydrates, as energy stored 
from fat tissue, the fat under the skin works as an isolator 
to maintain body’s temperature, to protect vital organs 
such as bones and eyeballs, and source of vitamins A, 
D, E, and K. Some examples of fat sources are meat, oil, 
and cholesterol, including eggs, and dairy products1,4.

In this study, the highest egg protein levels were 
11.13±0.52. There were no significant differences 
between each group. Egg protein decreases during the 
storage period. The egg protein level after 28 days of 
storage was 9.85%-10.4%. Meanwhile, the protein level 
of a fresh egg was 12.8%-13.4%9,10. Protein is one of 
the main sources of egg formation. The formation 
of vitellogenin (vitellogenesis) is the synthesis of 
lipoprotein in the liver which is controlled by estrogen. 
Then, vitellogenin is accumulated by blood in the 
follicles which will then develop into yolk (egg yolk). 
The follicle is surrounded by blood vessels, when the 
oocyte is mature, the stigma will tear and ovulation will 
occur11,12.

On the other hand, the highest level of duck egg 
fat in this study was 34.34±1.50. However, there were 
no differences between each group. This condition is 
different from Sari et al. (2015), that the yolk content in 
the Rantau Karau Hilir and Hambuku Baru was 34.05-
35.95%. This shows the concentration of egg yolk can 
be influenced by several factors such as the nutritional 
content of the feed13.

Conclusion
In sum, the study present that the quality of protein 

and fat level of Alabio duck eggs was relatively good. 
Therefore, this finding is the basic data for further 
research on Alabio duck (Anas platyrhynchos Borneo) 

in the future.
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Abstract
Background: the prevalence of pregnancy anxiety varies in the different trimesters of pregnancy with high 
levels in the first and third trimesters. Anxiety in pregnancy is a strong predictor of poor birth processes and 
infant outcomes.

Methods: This study uses quantitative research with quasi experimental / quasi experimental approaches 
and one group design pre and post test design with group control. This research will use the Hamilton 
Anxiety Rating Scale (HARS) method.

Results: There is a significant difference (p = 0.004 <∝) the average level of anxiety in the control group 
before (16.5 ± 0.80) and after observation (18.17 ± 1.03) this means that Yoga exercises can reduce anxiety 
levels in third trimester pregnant women. In the control group (n = 12) there was no negative rank anxiety 
level which meant that there was no person with an anxiety level before greater than after. Furthermore, a 
positive rank indicates 10 which means there are 10 pregnant women with anxiety levels after being higher 
than before or in other words there are 10 pregnant women who have increased anxiety in the third trimester.

Conclusion: There is a significant difference (p = 0.004 <∝) the average level of anxiety in the control group 
before (16.5 ± 0.80) and after observation (18.17 ± 1.03), so it can be concluded that prenatal yoga reduces 
anxiety levels before and after treatment.

Keywords: Anxiety, Method HARS , Primigravida, Yoga 

Original Article

Introduction
The period of pregnancy starts from the end of the 

menstrual period until the birth of the baby, around 
266-280 days or 37-40 weeks1, which consists of three 
trimesters. Stress and anxiety during pregnancy have been 
linked to premature babies and low birth weight, possibly 
through fetuses exposed to glucocorticoids. Anxiety is 
an uncertain feeling that results from anticipating a state 
of danger. Someone will feel anxious when faced with 
change and the need to take different actions. Anxiety is 

Corresponding author: 
alfina.baharuddin@umi.ac.id

a condition when someone experiences uneasy feelings 
of concern and worry because of a threat to a person’s 
value or security pattern2,3. Anxiety as a concern that 
is not clear and spread, and associated with uncertain 
feelings. This emotional state basically has no specific 
object, is experienced subjectively and communicated 
interpersonal4,5

A prospective study among 160 Iranian third 
trimester pregnant women, shows a significant 
relationship between general anxiety and fear of 
childbirth. Nulliparous women reported higher levels 
of anxiety at 28 and 38 weeks multiparous gestational 
age6,7. Studies among 660 low-risk pregnant women 

DOI Number: 10.37506/ijfmt.v14i4.12153
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in the third trimester revealed a significant relationship 
between childbirth fears and general anxiety and higher 
scores of childbirth fear in nulliparous women compared 
to multiparous women8,9,10. 

Yoga has several advantages because it is more 
affordable, can be learned and practiced using digital 
video discs (DVD). Yoga is a comprehensive system 
between physical (asanas), breathing exercises 
(pranayama), concentration and meditation (dharana 
and dhyana) and contemplative practice11. Yoga can 
also be interpreted as a holistic approach in the form 
of physical, mental and spiritual. Physiologically, yoga 
exercises will reverse the effects of stress involving the 
parasympathetic part of the central nervous system.12,13

Several studies have proven the benefits of yoga in 
pregnancy. Hope to mediate the reduction in abnormal 
activity of the maternal sympathetic adrenal medullary 
system (SAM) and hypothalamic pituitary adrenocortical 
axis (HPA-axis)14,15. Several studies have reported 
positive effects of yoga on depression and anxiety 
positive effects of yoga on the well-being of pregnant 
women and reducing stress, anxiety and reducing labor 
pain, the effect of yoga in overcoming discomfort in 
pregnant women reducing pain during labor 16.,17

In this study, the Hamilton Anxiety Rating Scale 
(HARS) method will be used to measure anxiety levels 
so that overall anxiety levels are known. The HARS 
scale has been proven to have a high enough validity 
and reliability to measure anxiety in trial clinical 
studies of 0.93 and 0.97. This condition indicates that 
the measurement of anxiety using the HARS scale will 
obtain valid and reliable results18,19. Therefore most 
interested researchers look at anxiety levels of pregnant 
women and the effects of yoga exercises on third 
trimester pregnant women.

 MATERIALS AND METHODS

This study used quasi experimental / quasi 
experimental approaches and one group design pre and 
post test design with group control. In this study the 
researchers’ treatment or intervention was prenatal Yoga 
exercises in third trimester pregnant women (UK 28-40 
weeks), 

The sample in this study were 11 respondents who 
will be intervened. Calculation of sample size needs to 
be considered the existence of a sample drop out then 
corrected by 10% the number of samples as many as 

12x2 = 24 respondent.

Result 
Table 1 Test results for normality of age data

Group p-value distribusi

Control 0.038 Tidak normal

Treatment 0.417 Normal

In Table 1 based on Shapiro-Wilk test results obtained 
that the age data in the control group showed a p-value 
= 0.038, this value is smaller than the significance level 
∝ = 0.05 which means the control group is not normally 
distributed. While the age data in the treatment group 
showed a p-value = 0.417

Tabel 2 The Age characteristic 

Group rerata ± stan.dev. p-value

Control 22.83 ± 2.86
0.177

Treatment 24.50± 3.37

Based on Table 2 the Mann-Whitney test results in 
pregnant women showed no significant difference (p = 
0.177> ∝) between the control group and the treatment 
group. In the control group the mean ± stan.dev value 
was 22.83 ± 2.86 years. While the mean value ± stan.dev 
in the treatment group was 24.50 ± 3.37 years.

Table 3 The Result Anxiety Scale Before And After 
Yoga Treatment

Group 
observation 

Before
Rerata ± 

SD

After
Rerata ± 

SD
p-value

Control 16.5±0.80 18.17±1.03 0.004 

Treatment Yoga 16.5±0.67 11.75±3.49 0.002 

In Table 3 explains that there is a significant 
difference (p = 0.004 <∝) the average level of anxiety in 
the control group before observation (16.5 ± 0.80) with 
observations after (18.17 ± 1.03) Yoga exercises can 
reduce anxiety levels in third trimester pregnant women.
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Tabel 4 The result comparison Anxiety before anda After in group observation

Group observation Post-pre N Rank rerata Jmh rank

Control

Rank negative 0a .00 0.00

Rank positif 10b 5.50 55

Seri 2c

Total 12

Treatment Yoga

Rank negative 12d 6.50 78 

Rank positif 0e .00 0.00

Seri 0f

Total 12

In Table 4 the explains that there is a significant difference (p = 0.004 <∝) the average level of anxiety in the 
control group before observation (16.5 ± 0.80) with observations after (18.17 ± 1.03) Yoga exercises can reduce 
anxiety levels in the third trimester pregnant women.

Discussion
There is now plenty of evidence to suggest that in 

utero experience is an important determinant of fetal 
outcomes, One factor that has been widely studied in this 
regard is the adverse effect of maternal prenatal pressure 
on birth outcomes. The term ‘prenatal pressure’ is often 
used to collectively refer to negative psychological 
well-being, and includes stress, anxiety, and depression. 
The prevalence of prenatal distress is estimated at 
31%, 28% and 12% respectively for stress, anxiety and 
depression20,21.

Based on the results of data analysis in shows that 
there are significant differences (p = 0.004 <∝) the 
average level of anxiety in the control group before 
observation (16.5 ± 0.80) with observations after (18.17 
± 1.03). The average anxiety level after, it appears, is 
greater than the average anxiety level before. So this 
means that in the control group anxiety levels of third 
trimester pregnant women will be a significant increase.

In the treatment group showed a significant 
difference (p = 0.002 <∝) the average level of anxiety 
before being treated (16.5 ± 0.67) and after being treated 
(11.75 ± 3.49). The average anxiety level after the value 
is smaller than the average anxiety level before. This 
means that in the treatment group the anxiety level of 
trimester III pregnant women experienced a significant 

decrease. In other words there is the effect of Yoga 
exercise treatment on the anxiety level of trimester III 
pregnant women, namely Yoga exercises can reduce the 
anxiety level of trimester III pregnant women. So the 
first minor hypothesis has been proven, namely prenatal 
Yoga exercises affect the level of anxiety in primigravida 
trimester III.

Prenatal yoga interventions in the treatment group 
and in the control group only did standard antenatal 
exercises, exercises were carried out in an integrated 
manner 1 hour / day in the 20-36 week gestational 
age range, the results showed respondents in the yoga 
group experienced a 15.65% reduction in anxiety, while 
in the control group that only did standard antenatal 
exercises with anxiety increased by 13.76%, so it can 
be concluded that regular integrated yoga exercises 
were more effective than antenatal exercises in reducing 
anxiety 22,23.

The effect of yoga 20 minutes per day for 12 weeks, 
compared with social support therapy, the results showed 
a decrease in anxiety levels in each group. So it can be 
recommended that yoga can be an effective intervention 
to reduce anxiety. Increased vagal activity after yoga 
can explain the observed effect. In another yoga study, 
prenatal stress decreased 32% in the yoga group and 
vagal activity increased in the yoga group from baseline 
by 64% in the 20th week of pregnancy and 150% in the 
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36th week, indicating increased relaxation. Increased 
vagal activity indicates that stress related to pregnancy 
can be significantly reduced by yoga4,18.

Prenatal yoga reduces anxiety in pregnant women. 
A number of successful preventive intervention efforts 
targeting psychosocial and physiological risk factors for 
perinatal depression have utilized mind-body practices, 
which embody the idea that the mind interacts with the 
body to influence physical function, improve symptoms, 
and improve health7. Yoga has sparked a special interest 
because of its increased acceptance in the Western 
world and more evidence of its relationship with 
increased influence, decreased depressive symptoms 
and reduced cortisol in nonpregnant populations, and 
currently remembers the many benefits of yoga on 
psychophysiology so that the requester extends into 
pregnancy24,25. 

Stress during pregnancy is a unique condition, 
which requires physical, mental and social adaptation. 
Animal experiments and human studies have shown that 
prenatal maternal stress is associated with an increased 
risk of spontaneous abortion, preterm labor, fetal 
malformations, and asymmetrical growth retardation. 
Evidence of long-term functional impairment in 
offspring after prenatal exposure to stress is limited. 
Retrospective study. two prospective studies support 
this effect. on behavioral development with attention 
deficits, anxiety and disturbed social behavior.

Relationship between maternal psychological health 
(trait anxiety, perceived stress, and depressive symptoms) 
during pregnancy or postpartum and baby’s visual, 
language, motor, and overall cognitive development. 
Results no significant negative consequences on 
cognitive development in infants from maternal anxiety, 
antepartum and postpartum depression symptoms, and 
stress4,26.

Prenatal depression contributes to the incidence of 
prematurity, developmental delay, behavior problems 
in childhood and adolescence, highlighting the need 
for prenatal intervention. Pharmacological and non 
pharmacological therapy. Non-pharmacological therapy, 
in the form of massage and yoga therapy can be used as 
an alternative therapy that is also very effective 6,14,18. For 
example, moderate pressure massage therapy has been 
shown to reduce prenatal depression and prematurity. 
Yoga has the advantage of being more affordable, can 
be learned and practiced using DVDs.

In yoga pregnancy exercise movements contained 
relaxation effects that can stabilize the emotions of 
pregnant women, because the yoga movement focuses 
attention on the rhythm of breathing, prioritizing 
comfort and safety in practice so as to provide many 
benefits Yoga practice is a physical treatment that can 
also provide psychological effects because it provides 
a relaxing effect on a person’s body and affects several 
psychological aspects of people who do it, so it is said to 
help reduce anxiety10,16,27

Conclusion
There was a significant difference (p = 0.004 <∝) 

the average level of anxiety in the control group before 
(16.5 ± 0.80) and after observation (18.17 ± 1.03), while 
the treatment group showed a significant difference (p 
= 0.002 <∝) the mean level anxiety before being treated 
(16.5 ± 0.67) with after being treated (11.75 ± 3.49), it 
can be concluded that prenatal yoga reduces the level of 
anxiety before and after treatment.
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Abstract
Introduction: Proteus mirabilis expresses several virulence factor which enable them to colonize, survive 
and grow in the host organism. This study was to investigate whether P. mirabilis could deliver a spontaneous 
plasmids to competent strains, and to investigate whether P. mirabilis can be as a donor strains to delivery 
their virulent such as adhesion and swarming activity. 

Methodology: PCR was used to detect the motility genes that encoded in P. mirabilis. Using also 
transformation assay to transfer these genes of Proteus to standard strain. PCR technique used again to 
determine the whether genes were transfer or not after transformation. 

The results: the findings show that 9 (filD, flhC, flhD, motA, motB, fliL, flaA, flgM,) genes were encoded 
on chromosomal DNA of P. mirabilis. Interestingly data, only 3 (flaA, flgM and filD ) genes were carried 
on different plasmids of P. mirabilis. The results also show that spontaneous plasmids of P. mirabilis can 
transfer to standard strains of E. coli. We found one gene transfer to E. coli S17λ filD. The gene(filD) has a 
role in the P. mirabilis swarming motility. 

Conclusions: we demonstrated that these genes can carry not only on chromosomal DNA but also in 
Plasmidal DNA and transferring genes associated-characteristics, swarming motility 

Key words: filD ,flhC, flhD, motA, motB, flaA, Proteus mirabilis, swarming motility.
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Introduction
  One of opportunistic pathogen is Proteus mirabilis 

which is can cause severe invasive diseases, in critically 
ill and patients who have immunocompromised [1]. It 
is an important source of hospital-acquired infections 
[2]. P. mirabilis is the main cause of urinary tract, 
respiratory tract and wounds infections, burns, digestive 
tract infections, ear infection and otitis [3]. P. mirabilis 
has also a wide virulence factors which enable them to 
colonize, survive and grow in the host organism such 
as swarming, fimbriae, urease, hemolysin, protease and 
Lipopolysaccharides (LPS) [4]. Furthermore, P. mirabilis 

is well known for its ability to form biofilms, and thereby 
resists antibiotic treatment [5]. 

Swarming motility of the Proteus is made up 
of circular waves on solid media [6]. These waves 
include consolidation and swarming rings, during the 
consolidation phase, the cells are in short form, and in 
the swarming phase, they are in long form [6].

P. mirabilis have many virulence factors. Some 
of these virulence factors encoded in plasmids could 
be acquired from hospitals or environments. We try to 
demonstrate whether clinical strains have acquired some 
genes related with swarming activity and can transfer 
these genes to standard bacteria strains, which is E. coli 
S17λ.

DOI Number: 10.37506/ijfmt.v14i4.12154
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Methodology
Bacterial strains: 

We isolated 40 samples of P. mirabilis from 
different site of infection, and we selected (P23) which 
has plasmids and a strongly swarming. P. mirabilis 
(P23) was grown in lysogeny agar. It was also grown 
an overnight culture and were cultured at 37 °C to reach 
OD600 0.4. It was equal 1x108. E. coli S17λ was provided 
from Life technologies New England Biolabs®. 

PCR detection of genes encoded in chromosomal or 
plasmidal DNA

Isolation of total DNA

The Genomic DNA Extraction Kit was used for 
DNA extraction by manufacturer’s protocol performed 
according to (Intron\ Korea).

Isolation of total Plasmid

DNA plasmid were extracted from all bacteria 
isolates using QIAprep spin miniprep kit (Qiagen) 
according to the manufacturer’s instructions.

Gel electrophoresis

 PCR product was separated based on their size, 
using gel electrophoresis. 2g/100mL of agarose from 
Fisher Scientific was dissolved in tris base, acetic 
acid and EDTA (TAE) buffer by boiling. The agarose 
solution was left in 25˚C to allow cooling around 55 °C, 
and then 5µL of 0.5 mg/ml of ethidium bromide to stain 
the DNA fragments. Typically, 1 μL of 5X DNA gel 
loading dye (Thermo) and 5μL of samples were mixed 
before loading in the gel. The UV transilluminator was 
used and images was captured using an EDAS 290 
imaging system (Kodak) to visualise the DNA pieces.

Table 1 primers quotation

Gene type Primer Sequence (5’-3’) Amplicon 
size (bp) Reference

flhD F AAGGCTTCCGCAATGTTTAGAC 190 [7]
R GTTGCAAATCATCCACTCTGGA

mot A F GATGGTGACGGGGAATATGAA 215 [8]
R CCATTTCCCCAGCAGGTCTA

mot B
F GCGTTACGTCCACATCTCAA

200 [9]
R ATGTCGCGCATATAGGGTTC

fliL F GGTGATCGCCATTATTGCAG 220 [8]
R AGCGTAACGTGATCCCTATG

flhC
F GCCAGTGAAAAAAGCATTGTTCA

500 GenBank: O34202
R CCAACAGCCTGTACTCTCTGTTC

flgM
F CGCACAAATCCACTTATCCC

180 [8]
R GGGCAACTTTTTCGACATTG

flaA F TGCTGGTGCAACTTCATACG 200 [9]
R TTTGTCAGCACCTTCCAGTG

fliD
F GCCGCAAGTATTTCATCGCTGGG

650 GenBank: P42274
R CCTTTGGAATTACTGTTGTTTTC
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Statistical Analyses
Statistical analyses are performed using GraphPad 

Prism.8. Significance was determined using ozone 
correlation test. Data are presented as mean ± standard 
error of mean.

The Results and Discussion 
Detection of swarming genes 

Nine virulence genes rpoA, flhC, flhD, motA, 
motB, fliL, flaA, flgM,filD that carried on P. mirabilis 
DNA were studied. These genes have a role to induce 
many infections [8] [9] [10]. The aim of this section was 
to quantify P. mirabilis genes whether were encoded in 
chromosomal and/or plasmid. 

The motA, motB and fliL genes play a role in the 
rotary motor of flagella [11]. Two motA and motB genes 

are required for swimming and twitching motility of 
Proteus mirabilis. The stator complexes are not only 
encoded in P. mirabilis but also in most pathogenic 
bacteria that need to swarm in over surfaces [12]. All 
isolates 40 (100%) have motA and fliL genes ,while 
motB was detected in 37 isolates (92.5%), Fig1. These 
results were in consistent with result of [13] [14]. This 
findings were similar with other researchers [15] [16]. As 
shown in Fig 2, From 8 genes, which were encoded in 
DNA chromosome, only 3 genes were carrying on DNA 
plasmid of P. mirabilis. The percentage of genes filD , 
flaA and flgM, were accounted in 3(60%),3(60%) and 
2(40%) isolates respectively. These results in regards 
to swarming activity genes were similar with findings 
obtained by [17, 18]. [15] [16]. They demonstrated that the 
virulence genes are encoded in DNA plasmodial or 
chromosomal by using plasmid curing, which is clean 
the bacteria from any plasmid. 

Figure (1) Agarose gel electrophoresis of PCR amplified products of chromosomal DNA genes using species-
specific PCR primer sets interested in this study. Lanes of genes are examined P. mirabilis isolate NO.23 . 

Lane L, 1350 bp (ladder).

Figure (2) Agarose gel electrophoresis of PCR amplified products of plasmidial DNA genes using species-
specific PCR primer sets interested in this study. Lanes of genes are examined P. mirabilis isolate NO.23 . 

Lane L, 1350 bp (ladder).
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Correlation of P. mirabilis swarming activity and 8 
genes 

The relation between swarming activity and flhC, 
flhD, motA, motB, fliL, flgM, flaA& fliD genes were 
conducted in different isolates of P. mirabilis. The 
results showed there are a good correlation between 
flhC, flhD, motA, motB, fliL, flgM, flaAa&fliD with 

swarming activity. as demonstrated in Figs (3A and B). 
Many studies are investigated the correlations between 
virulence genes and swarming. For example, study 
has been shown that fliF, motA, motB, flhC, fliG, and 
fliM genes of Salmonella enterica were related with 
swarming [19]. However, not only these genes have a role 
in swarming, but also wosA , flaA, flhD, flgM and fliL 
genes have a role in this phenomenon [20]

Figure (3 A and B) Relationship between swarming activity and associated genes.    

Swarming is totally positively correlated with fihD, 
motA, flgM and flaA (R-square 1, Kruskal–Wallis). 
Swarming is also positively correlated with motB, flhC 
and fliD genes ( P values were between 0.001-0.01) . The 
significant differences between all genes were tested 
by using ozone correlation test in Graphpad prism-8 
program. Bule means direct role in swarming, green 
means indirect role in swarming activity.

Genes transferring 

This step was established to detect which gene 
can transfer from P. mirabilis to competent bacterial 
cells using the horizontal gene transfer method, 

transformation. It was accomplished using E. coli S17λ 
competent cells and isolates P.mirabilis donor cells. E. 
coli S17λ competent cells because one of them only 
used in transformation based on the gene profile of these 
competent bacterial cells. Briefly, for transformation, we 
used heat shock method based on antibiotics resistance 
marker. It was purified the E. coli S17λ based on whether 
successfully resisted to antibiotics and received the 
plasmid from P. mirabilis. The results appear that both 
methods were shown that only 1 gene are transferred to 
E. coli S17λ from the DNA plasmid extracted from P. 
mirabilis. In addition P. mirabilis gene can also transfer 
to E. coli S17λ during transformation process, which 
were included: filD. Fig (4).

Figure (4) Agarose gel electrophoresis of PCR amplified products of plasmidial DNA gene using species-
specific PCR primer sets interested in this study. Lanes of genes are examined E.coli S17λ competent strain 

after transformation . Lane L, 1350 bp (ladder).
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Conclusions
P. mirabilis can form swarming and attach to 

Uroepithelial cells strongly. From 8 different genes, 
which have a role in swarming, only 1 gene could be 
expressed in plasmid profile, and transfer to standard 
strain. 
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Abstract
Background: Patient rights are essential pillars to provide good health care and to promote ethical medical 
practices. Aim of work: to understand the perspectives of Fayoum patients’ on patients’ rights in the 
government-run teaching hospitals of Fayoum University of Medical Sciences Method: A cross-sectional 
descriptive study was carried out at the inpatient wards of Fayoum University Hospital, Fayoum Governorate, 
Egypt. The study was conducted over four months from July to November 2019 Results: Only (21.8%) 
heard about patients’ rights. The knowledge score was significantly higher among; the working patient, 
those who heard or read about the patients’ rights and patients admitted in surgical sections (p-value =0000). 
Conclusion: Regarding the awareness and practice of the patients’ rights among the patients in Fayoum 
university hospital there was a lake of knowledge. Only 42.34% of the patients were of good knowledge.

Keywords; Patient’s Rights, Awareness, Egypt.

Introduction
  Human beings have physical, mental, social and 

spiritual dimensions, from which they arise certain 
rights, whether they are in good or bad health. (1) These 
rights cannot be achieved, defended and supported 
without assistance. (2) Contemporaneous ethical 
thinking on “human rights” places increasing emphasis 
on the concept of “ethics” within different professions, 
especially those that directly involve human beings, 
and forces the authorities in these professions to take 
fundamental human rights into consideration to achieve 
citizenship rights, consider patients as vulnerable human 
beings with special needs, and stress their rights more 
seriously than before (3)

 Patient rights are a pivotal human right since 
patients are one of the most helpless gatherings in the 
general public. (4) Patient rights are basic columns to give 
decent social insurance and to advance moral medicinal 
practices. (5) 

  Finally, it should be stated that the principles of 
humanity and respect for human rights apply to the 
entire world. In Egypt, due to the moral lessons of Islam 
and the setting in cultural and human terms, special 
attention is paid to human rights, in general, and patients’ 

rights, in particular. This study aimed to understand the 
perspectives of Fayoum patients’ on patients’ rights 
in the government-run teaching hospitals of Fayoum 
University of Medical Sciences.

Methodology 
1) Study design and setting:-

A cross-sectional descriptive study was carried out 
at the inpatient wards of Fayoum University Hospital, 
Fayoum Governorate, Egypt. Fayoum University 
Hospital is the only university hospital with multi-
specialty departments in the governorate. The study was 
conducted over four months from July to November 
2019.

2) Study population 

A convenience sample of 418 patients admitted to 
the hospital was enrolled for this study. The inclusion 
criteria for the study were a fully conscious patient 
more than 18 years old or the relatives for the pediatric 
patients, able to give consent. Participants were aware 
of the aim of the study and they were informed that the 
participation is optional the critically ill patients were 
excluded.

DOI Number: 10.37506/ijfmt.v14i4.12155
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3) Study tools 

An interview structured questionnaire was designed 
to collect data for this study. The data collected by the 
authors. The questionnaire was developed based on the 
Egyptian Hospital Accreditation standards (6, 7), and 
questionnaires applied in previous studies (4, 8).

The questionnaire consisted of two parts: The first 
part for the patients’ demographic characteristics, such 
as age, gender, residence education, marital status, 
working status, the admitted section and the source of 
the subject’s information about their rights.

 The second part consisted of scales designed to 
assess the patients’ knowledge and practice about the 
patients’ rights. the knowledge section included 18 
questions to assess patient awareness about different 
aspects of the patients’ rights such as: Health care and 
respect as human being, adequate information and, give 
written informed consent, hygienic environment and 
health education, Choice of care and participation and 
representation while, the practice section of patients’ 
rights covered by 17 questions .The questionnaire 
was scored and the total score was computed for each 
subject. The knowledge score for each question was 
based on either 0 if the subject was not aware of this 
specific right and 1 if the subject was aware of the right. 
The lowest score would be 0 points while the highest 
score would be 18 points. A cut-off point was determined 
based on the median value of the total knowledge score 
(12) at or above the median value were classified as 
good knowledge, whereas those having a knowledge 
score less than the median value classified as having 
poor knowledge (9)

 For the practice questions (done was scored 1 and 
not done was scored 0) with maximum total score 17, the 
practice score was considered poor if the score was less 
than or equal 8 (less than 50%), moderate if the score 
was 9 to 12 (50% to 70%) and good if the score was 13 
to 17 (71% to 100%) (10). 

4- Sample Size Calculation: 

 The sample size was determined for the study 
using Open Epi, Version 3, It was calculated based on 
the proportion of patients who know about the patients’ 
rights 22.7 % (8).Awareness and practice of patient 
rights from a patient perspective: an insight from Upper 
Egypt, International Journal for Quality in Health Care, 
2017, 1–7) and a design effect of 2 and confidence 

limit 90% ±5%. Thus the least required sample size 
was 380 increased by 10% to avoid unresponsive 
rate 418. Frequencies and percentages for qualitative 
.All data were coded, entered, and analysed using 
Statistical Package for Social Sciences Program (SPSS, 
version 21, SPSS, Chicago, IL,U.S.A.). Mean and SD or 
median and interquartile range (IQR) were calculated for 
quantitative variables in the form of simple descriptive 
analysis. Independent test; Mann-Whitney, or Kruskal-
Wallis test were used as a test of significant; a p-value 
of ≤0.05 was considered statistically significant. 
Categorical data were analyzed by computing numbers 
and percentages.

Results
  The data was collected from 418 subjects; 65.1 % 

of them were males, and 34.1% were females. More than 
one-third of them (32.8) less than 30 years old, (44%) of 
them were illiterate. They were admitted at the internal 
medicine sections by (45%) and surgical sections (55%) 
Fayoum University Hospital. Most of them (75.6%) 
were working. Only (21.8%) heard about patient rights 
from those patients the mean source of the hearing was 
the mass media while only 11.2% of the patients read 
about patients’ rights most of those through the hospital 
posters (95.7%) (Table1). More than half (57.66%) of 
the patients have poor knowledge (figure1)

  The majority of our patients were aware of the aspects 
related to the items of health care and respect as a human 
being, the knowledge score was ranged from 364/418( 
87.1 %) aware about the right to receive respectful 
care at all times to 378/418( 90 %) knowledgeable 
patients about the right to privacy during the medical 
examination. The patients were aware of the right to 
health care and respect regardless of the age, gender, 
color or religion by 362/418 (86.6%) (figure 2), while in 
relation to other items, 262/418(62.7%) mentioned that 
they have the right to accept or refuse to participate in 
any medical research that may adversely affect them and 
206/418 (49.3%) and the patient were aware, about the 
right to give a written and informed consent before any 
medical procedure. Only 200/418 (47.8%) of patients 
mentioned that they should participate in making 
decisions related to their medical care plan .The lowest 
knowledge score was reported regarding the awareness 
about the financial policy 112/418 (26.8%) of the patient 
knew about the policy of dealing with financial costs and 
health insurance and only 22/418(5.3%) mentioned that 
they knew about the compensation methods on exposure 
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to injury, disease or complication during medical and 
nursing malpractice (figure 3).

 Regarding the practice of the medical team towards 
the patients, only 2 patients (0.5%) received a copy of 
the patient rights charter. However, the majority (95.7%) 
and (96.7%) mentioned that they got health care at all 
times and emergency and first aid services whenever 
necessary. Regarding the curative services 24.6% could 
choose between different pharmaceutical products, 
42.8% of them got a second opinion consultation from 
another specialist and 42.6% received a copy of the 
medical reports and the results of the tests. As regarding 
the consent form, 56.5% of the patient mentioned 
that they signed an informed consent form before 
any medical result and 44.5% received all necessary 
information before signing the consent form. Only 7.7 
% of the patient informed how to complain about any 
concerns related to the quality of health care (figure 4). 

Good practice represents 7.42% of the practice score, 
poor practice 24.16% and moderate practice 58.42% .

  The knowledge score was significantly higher 
among the working patient, among those who heard 
or read about the patients’ rights and among patients 
admitted in surgical sections (p-value =0000). The 
awareness was significantly higher among the younger 
patients (p-value=0.01) post-hoc test demonstrates 
difference was observed between the patient aged less 
than 30 to 49 compared by those aged 50-59 and those 
≥60 years but not in-between the first three age groups. 
By post hoc tests between groups, this difference was 
significantly higher for the patient who heard from the 
physicians followed by the nurses. The knowledge score 
was significantly higher among the secondary and higher 
education compared by the other groups (p- value=0.000) 
There was no significant difference in the practice of the 
patients’ rights towards the patients (Table2).

Table (1): Basal characteristics of study participants and their source of knowledge about patient rights, 
Fayoum, Egypt, 2019

Percent Number (418)Variables 

32.8
25.6
13.2
11.5
17.0

137
107
55
48
71

39.24±16.27

Age of less than 30
30-39
40-49
50-59
≥60

Mean ±SD

65.1
34.9

146
272

Sex 
Male 

Female 

58.1
41.9

243
175

Residence 
Urban
rural

72.5
27.5

303
115

Marital state
Married

unmarried

44
8.4
12.7
26.6
8.4

184
35
53
111
35

Education
Illiterate

Read and write
Primary education

Secondary education
High education
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75.6
24.4

316
102

Working
Working

Not 

45
55

188
230

Inpatient admission
Internal medicine

Surgery 

21.8
78.2

91
327

Hearing about PR
Yes
No 

5.5
13.2
5.5
8.8
67

5
12
5
8
61

Source of information (91)
Doctor 
Nurse

Relatives 
Educational seminar 

Mass media 

11.2
88.8

47
371

Reading about PR
Yes
No 

95.7
4.3

45
2

Source of reading (47)
Hospital posters

Book

Figure (1): Distribution of knowledge score of the patient rights

Cont... Table (1): Basal characteristics of study participants and their source of knowledge about patient 
rights, Fayoum, Egypt, 2019
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Figure (2): Knowledge of the participants about health care and respect as human being at Fayoum 
University Hospital (FUH).

Figure (3) : Knowledge of the participants about their rights of adequate information and given written 
consent of hygienic environment, participation, choice of care and financial policy at Fayoum at Fayoum 

University Hospital (FUH).
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Figure (4): Practice of the medical team towards patients in Fayoum University Hospital (FUH).
Table (2): Knowledge and practice scores of the patients’ rights according to socio-demographic and source 

of knowledge.

Characteristics  knowledge score 
median (IQ) P- value

Practice score
Median (IQ)

P- value

Sex
Male

females
12 (14-8)
11 (14-8)

0.728
10(11-8)
10(11-9)

0.063

Marriage 
Yes
No 

12 (14-8)
11 (14-7)

0.616
10 (11-9)
10 (11-8)

0.056

Residence 
Urban
rural

12 (14-8)
11(14-7)

0.295
10(11-8)
10(11-9)

0.558

Working
Yes
No 

14(15.5-10)
11(13-7)

0.000*
10(11-9)
10(11-8)

0.303

Hearing 
Yes
No 

14(16-13)
10(13-7)

0.000*
10(11-8)
10 (11-9)

0.388
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Source of hearing
-physician

-nurse
-relatives

-educational seminar
-mass media

18(18-16)
15 (16-13)
8 (14-4)

14.5 (15-13)
14 (16-13)

0.005

9 (11-7)
10.5(11-7.25)

11(11-9)
9(10-9)
10(11-9)

0.599

Reading
Yes
No 

14(16-13)
11 (13-7)

0.000*
10(11-9)
10(11-9)

0.931

Department
Surgical sections
Internal medicine 

12 (14-9.75)
10 (13-5)

0.000*
10(11-8)
10(11-9)

0.851

Education
Illiterate and read and write

Primary education
Moderate and high education

9(12-5)
12(13-8)
15(16-13)

0.000
10(11-8)
10(11-9)
10(11-9)

0.247

Age of less than 30 
30-39 
40-49 
50-59
≥60

12(15-8)
12 (15-9)
12(14-8)
9 (13-7)
11 (13-6)

0.001

10(11-8)
10(11-9)
10(11-9)

10(11.75-8)
10(12-9)

0.299

P ≤0.05

Cont... Table (2): Knowledge and practice scores of the patients’ rights according to socio-demographic and 
source of knowledge.

Discussion
 Health care organizations have established characters 

for the patients’ rights to achieve patient satisfaction and 
ethical health care. The results of this research indicate 
that, despite the introduction of specific legislation, 
hospital patients are not yet aware of their legal rights. 
As the majority of the patients (78.1 5%) did not hear 
about the character of patient rights this was similar to a 
study conducted in Minia University Hospital, Egypt (8) 
and Beni-Suef University Hospital, Egypt (11), but was 
higher than that reported by Ghanem et al. (8), who found 
that 27% of patients in Alexandria Main University 
Hospital and 53% of patients in Matrouh General 
Hospital were not knowledgeable about the charter of 
patient rights. The main source of information (hearing) 
in our study was the mass media (67%) followed by the 
nurse (13.2%) also; reading posters and brochures in the 
hospitals this was approximately similar to Zeina et al. 
(10)

 In the current study, Most of the patient more than 
85% were aware of the right to health care, respect and 
at any time, the right to privacy during the medical 
examination, the right of the patient to get a detailed 
and complete explanation of any unexpected thing 
during the care and treatments, these results were in 
agreement with Mohammed et al (9),to a study conducted 
in Saudia Arabia (11) on the other hand the lowest score 
was about the awareness of financial policy ranged from 
5.3% to 27.3 % while others reported the lowest score 
of the awareness about the rights of the patient in the 
participation in the treatment plan and choice of care.
(12,13,14)

 The knowledge score was significantly higher 
among the working patients , educated patient (secondary 
and high education) , among who heard or read about the 
patient rights p value=0.000, although the mass media 
was the mean source of knowledge however the score 



Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4      3431

was significantly higher among the patients provided the 
information by the physician followed by the nurse this 
pointed the important role of the medical team in giving 
the confidential information and the importance of direct 
communication between the medical team and with the 
patients in improving the awareness of the patients also, 
the knowledge score was significantly higher among 
the age group from 30 to 39 years old (p value=0.01) 
and among the patient admitted to the surgical section 
(p value=0.000) this may explain the difference in the 
treatment process and fair of surgical procedures. Other 
studies found that there was an inverse relation between 
awareness score and age (9,15), there was a positive 
association between the knowledge score and higher 
levels of education. (16, 17)

Conclusion
Regarding the awareness and practice of the 

patients’ rights among the patients in Fayoum university 
hospital, there was a lake of knowledge. Only 42.34% of 
the patients were of good knowledge and 21.8% heard 
about patient rights character. 

Funding: No source of funding
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Abstract
Background and objectives: Whether to use a cold scalpel or laser surgery to remove a lesion in the skin 
of the craniofacial area is the main question the surgeon asks him- or herself to do. The study tried to extend 
the literature with data that may help the surgeons to choose the right method. 

Methods: Thirty patients with intra- and extraoral craniofacial skin lesions managed by Carbone dioxide 
(CO2) laser surgery. 

Results: The most common type of lesion treated was melanocytic nevi (15 patients; 50%). 

Conclusion: The main complication of CO2 laser surgery is the remaining permanent hypopigmentation of 
the treated area; however, the CO2 laser has many advantages (especially at the time of surgery) making it 
a good choice for the management of these lesions.

Keywords: CO2 laser; skin resurfacing; melanocytic nevi; maxillofacial surgery.
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Introduction
When the patients have an intraoral lesion, they 

are afraid of the dental needle and the pain during the 
surgical procedure to remove that lesion, the laser here 
plays a role in decreasing these terrifying feeling for the 
patients. Not only the oral cavity lesions, the face is also 
the first site to take an impression upon anyone, if this 
area has a disfiguring lesion such as nevi, skin tags and 
other skin lesions, they should be removed. 

The correct diagnosis of the lesion is essential before 
deciding which type of laser used. This is depending on 
surgical skills and experience to differentiate between 
benign and malignant lesions clinically or even by using 
dermoscopy (1).

In 1964, Patel published an article describing the first 
use of carbon dioxide (CO2) laser (2). Carbone dioxide 

laser has been used medically for different indications 
in oral and maxillofacial surgery like skin resurfacing 
in burns or any pathological skin lesions, management 
of oral mucosal lesions as in leukoplakia, pre-prosthetic 
surgery as in vestibuloplasty, facelift, intraoral vascular 
malformation and many other applications (3-8). 

The wound resulted from a laser is different from 
that of burn, although it will vaporize the fluid inside 
the cells causing disintegration of the cell structures but 
without releasing of the inflammatory mediators in such 
a way that occurred in burns. Intraoral wounds after laser 
surgery usually healed without any scar; rapid healing 
without suturing or packing, likewise with some facial 
benign lesions like skin tags or commonly acquired 
moles (9). 

In general, the energy exerted by the laser depends 
on the chosen power, time of laser application and the 
characteristics of the laser used. The laser can be used 
in two modes, a non- contact laser scalpel in which, 
the laser is focused on a small area (0.1-0.5mm), used 
for cutting, while the other mode is defocused laser, to 
be applied over a large surface area (1-5mm) which is 
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usually useful in cases of lesions spread superficially; 
the lesion is removed by layers (10).

The aim of the study was to evaluate the CO2 laser 
in the management of oral and craniofacial soft tissue 
lesions.

Methods
This study was conducted in accordance with the 

World Medical Association Declaration of Helsinki. 

All the procedures performed in the study were in 
accordance with institutional ethical standards.

Thirty patients presented with intraoral (Fig. 1) as 
well as extraoral craniofacial soft tissue lesions (Fig. 
2-5) managed by ablation using CO2 laser. The selected 
patients were otherwise healthy with no history of 
systemic disease that may alter the healing process after 
laser surgery. 

Figure 1 Intraoral lesions ablated by CO2 laser (A,B,C; mucocele and D,E,F; pyogenic granuloma). (A) 
Mucocele on the lower lip. (B) Healing with coagulum. (C) Very well healing on follow-up. (D) Pyogenic 

granuloma on the upper alveolus. (E) Postoperative result. (F) Very well healing on follow-up.
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Figure 2 Seborrheic wart on the nose ablated by CO2 laser. (A) Preoperative. (B) Postoperative result. (C) 
Pitting scar (two years follow-up).

Figure 3 Basal cell carcinoma on the nose ablated by CO2 laser. (A) Preoperative. (B) Very well healing on 
follow-up.
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Figure 4. Nevus on the scalp ablated by CO2 laser. (A) Preoperative. (B) Intraoperative. (C) One day 
postoperative. (D) Two years of follow-up (hypopigmentation).

Figure 5 Nevus on the right eyebrow ablated by CO2 laser. (A) Preoperative. (B) Postoperative result.

Either of two techniques of local anesthesia was 
used preoperatively; infiltration with the lidocaine 
2% or topical anesthesia by eutectic mixture of local 
anesthetics (EMLA), depending on the nature, size and 
the site of the lesion. 

CO2 Laser

All the precautions regarding laser use were 
followed. The wavelength of the CO2 laser was 10,600 
nm, which is absorbed very well by water, with the 
power depends on the type and the site of the lesion. 
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Postoperative Care

For the extraoral lesions, a closed wound dressing 
was applied for the first 24 hours. As a protocol, no 
postoperative analgesia given to the patients unless 
needed (mefenamic acid tablets / 500mg). 

Follow-up

The follow-ups were scheduled at ten days, one 
month, one year and as required after that or between 
these periods. The parameters to be assessed during 

follow-up were a pain, edema, scar formation, functional 
disturbance, aesthetic satisfaction as well as recurrence 
of the lesions or any other related complications.

Results
The study included 30 patients (20 females; 66.7%) 

and (10 males; 33.3%). The age range was 13-70 years; 
the mean age was 30.4 years. The most common lesion 
treated was extraoral melanocytic nevi (15 patients; 
50%) (Fig. 4) (Table 1). 

Table 1 Distribution of the lesions treated by Co2 laser

Site Lesion N Percentage 

Extraoral

Acquired Melanocytic Nevi 15 50%

Sebaceous Hyperplasia 2 6.7%

Seborrheic Warts 1 3.3%

Basal Cell Carcinoma 1 3.3%

Intraoral

Pyogenic Granuloma 5 16.7%

Tongue Papilloma 3 10%

Mucocele in the Lower Lip 3 10%

Total 30

N: Number of cases

There was no pain during procedures; however, there 
was a minimal postoperative pain in all the patients at the 
site of operation. There was no functional disturbance, 
edema or recurrence of the lesions. Two of the lesions 
healed by a scar (Fig. 2C). Twenty-four patients (80%) 
were satisfied esthetically, while the other six patients 
(20%) were not satisfied. 

Discussion
Carbon dioxide laser has been proved effective in 

the excision of soft tissue lesions with less morbidity 
and excellent pain control. It is characterized by being 
an effective photo-thermal ablation device with efficient 
coagulation capabilities (11, 12).

Although the laser works with minimal pain, local 
anesthesia is required to finish the work, however, the 
amount of local anesthesia used with the surgical laser is 

usually less than that required with the cold scalpel (13). 
In our study, we used two techniques of local anesthesia; 
eutectic mixture of local anesthetics (EMLA) as topical 
anesthesia and the traditional lidocaine infiltration.

There were difficulties in the diagnosis of a solitary 
basal cell carcinoma (BCC) (Fig. 3) on the face because 
it could have the same clinical features of seborrheic 
keratosis (Fig. 2), malignant melanoma, melanocytic 
nevi or even hypertrophic scar. Carbone dioxide 
laser ablation of BCC gives superior results than the 
traditional invasive surgical excision. Of all the types of 
BCC, superficial and nodular types are the most types 
responsive to CO2 laser therapy. However, in this study, 
a pigmented BCC has been treated by CO2 laser with 
very well healing and with no recurrence (14-17).
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Wound care after laser therapy is essential for 
better healing. The moist dressing is superior to the dry 
dressing by gauze alone. Some authors prefer the open 
dressing by applying ointment alone, others, prefer the 
moist closed dressing, which is associated with a low 
infection rate. In our study, a moist closed dressing was 
used for the first 24 hours after extraoral laser surgery, 
no more than that (keeping the dressing for a long time 
may increase the risk of infection) (18-21).

 The effect of laser on tissue depends on the 
wavelength of the light-emitting which could be reflected 
absorbed or scattered. Carbon dioxide laser is absorbed 
by water (vaporization) with minimal penetration. A thin 
layer of denatured proteins (coagulum) (Fig. 1B) cover 
the wound after the excision of the lesions by the laser 
acting as a natural wound dressing, protecting the wound 
from irritation especially in the oral cavity (9).

The common consequences of using CO2 laser are 
erythema due to vascular reaction to the healing process 
and hypopigmentation (Fig. 4D), which is occurred due 
to the effect of laser on the melanocytes in the treatment 
area; it is either replaced by peripheral melanocyte 
or remain deficient permanently. Textural alteration 
occurred due to deep vaporization and destruction of the 
deep skin layers (16,17). In this study, six of the patients 
(20%) were not satisfied esthetically because of the 
visible permanent hypopigmentation of the area treated 
by laser.

Carbone dioxide lasers worked in a continuous 
mode affecting also the adjacent surrounding healthy 
tissues causing more scar possibilities. Recent CO2 
lasers have short-pulsed high energy mode making 
them more precise to target the lesion only, sparing the 
healthy tissue (22).

Conclusion
While the cold scalpel is still convenient for use 

by many surgeons, the laser is increasingly replacing 
it. The advantages of CO2 laser are being safe, provide 
bloodless surgical field, less operative time, no need for 
suturing, deferred acute inflammatory reaction, cause 
less damage to the surrounding tissues and less scarring 
(inhibit myofibroblast activity). While the disadvantages 
of CO2 laser can be summarised as expensive to buy and 
expensive to maintain, need high power consumption 
and need very well training.
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Abstract
Staphylococcus aureus is one of the causes in the case of Foodborne Disease, with the resulting toxin 
triggering the occurrence of Foodborne Intoxication. The purpose of this study was to identify multidrug 
resistant patterns and detect Methicillin Resistance Staphylococcus aureus (MRSA) in cow’s milk in East 
Java, Indonesia. A total of 170 cow’s milk samples were taken from dairy farms on 3 Districs, then the 
bacteria were cultured and purified using Mannitol Salt Agar media. Resistance tests were carried out with 
5 antibiotics on Mueller Hinton Agar media and Methicillin Resistant Staphylococcus aureus (MRSA) by 
Oxacillin Resistance Screen Agar Base (ORSAB). The results showed there were 76 (44.7%) S. aureus, then 
antibiotic testing showed 13 (17.1%) S. aureus isolates had multidrug resistant (MDR) properties on the 
antibiotics tested and 84.6% isolates with MDR confirmed MRSA properties by ORSAB. It was concluded 
that the raw milk can be a potential reservoir for MDR and MRSA strains to threat public health.
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Introduction
Foodborne disease is a major public health problem 

throughout the world and is defined as an infectious 
or toxic disease due to consuming contaminated 
food or water1. Staphylococcus aureus (S. aureus) 
is an opportunistic pathogen and one of the causes of 
foodborne intoxication / poisonning which has a high 
incidence rate related to consumption of raw milk 
and milk products2, it is caused by ingestion of food 
contaminated by Staphylococcal enterotoxins (SE) 

strains of Staphylococcus3. The enterotoxins produced 
by S.aureus can cause poisoning even at very low doses, 
which are 20 ng -1 μg / ml4. SE is very stable to heat, 
resistant to environmental conditions such as freezing, 
drying and resistant to proteolytic enzymes such as 
pepsin or trypsin and low pH, enabling them to function 
fully in the digestive tract after consumption5. 

The main treatment for staphylococcal infection is 
oxacillin preparations, but the development of antibiotics 
and misuse in agriculture, stock farming, veterinary 
medicine, and human diseases treatment increases the 
potential for antibiotic resistance by bacteria6, 7. This 
study aimed to evaluate the antibiotic resistance from 
raw milk on dairy farms in East Java. The antibiotic 
resistance that have impact in human health as well as 
in dairy cows health as such a potential transmission 
of MRSA strains with MDR properties in several 
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antibiotics.

Material and Methods
The total sample of 170 dairy cows were taken 

on 3 dairy farms in the districs of Kediri, Probolinggo 
and Blitar during September - November 2019. Dairy 
Cows milk was taken at milkcan deposited by farmers 
at 25 ml milk storage posts, put in a 50 ml centrifuge 
tube setril (Biologix, BD-T0034). A total of 1 ml of each 
sample was taken aseptically using Syringe 3CC (AKD 
20902900277) and placed in a 10 ml vaculab containing 
4 ml of media broth Buffered Peptone Water (Oxoid, 
CM0509) referring to the enrichment method from 
research in Veterinary World and Journal of Veterinary 
Medicine which was modified8, 9. Vaculab containing 
enrichment media was incubated in an incubator (Isuzu 
Model 2-2195, Jica) at 37oC for 24 hours. Samples were 
cultured and purified using Mannitol Salt Agar (HiMedia 
Pvt. Ltd, M118) and then incubated at 37oC for 24 hours.

Microscopic examination of the colony was carried 
out by Gram’s method of staining to produce a display 
of Gram positive bacteria in the form of coccus and 
clustered. Biochemical examination was carried out by 
Catalase test and Coagulase test. Catalase tests were 
carried out by dripping hydrogen peroxide (HO) 3% on 
clean glass objects10, 11. Coagulase tests were carried 
out by modifying the method from Journal of Clinical 
Microbiology12, Coagulase slide test / clumping factor 
gave 50 µl rabbit blood plasma dripped on a glass object, 
then mixed with 1 ose of bacterial colony, Coagulase 
tube test using 200 µl blood plasma was added with as 
many as 3-4 isolate colonies then incubated 37oC for 24 
hours.

The resistance pattern of S. aureus was determined by 
Disk-diffusion test13. 5 antibiotics such as Tetracycline 
30 μg, Erithromycin 15 μg, Gentamicin 10 μg, Cefoxitin 
30 μg and Oxacillin 30 μg (Oxoid) were selected based on 
various data on the use of antibiotics in human medicine, 
national veterinary therapy and various epidemiological 
purposes studies. Isolates that are resistant to 30 μg 
Oxacillin (Oxoid) will be confirmed with Oxacillin 
Screen Agar Base (HiMedia Pvt. Ltd., M1415) added 
Oxacillin Resistance Selective Supplement (HiMedia 
Pvt. Ltd., FD191) to detect MRSA strains.

Results and Discussion
Sample test results showed that from 170 milk 

samples taken in 3 districs, there were 76 samples 
(44.7%) positive for of S. aureus based on morphological 
cultural characteristics and biochemical tests. This 
number is distributed with the number of different 
S.aureus positive samples in each location, such as in 
Kediri found 20 (40%) S.aureus positive isolates from 
50 samples, while in Probolinggo found 30 (60%) 
S.aureus positive isolates from 50 samples and Blitar 
26 (37%) positive isolates of S. aureus from 70 (Table 
1). Basically S. aureus can be transmitted to humans 
through contamination of milk or milk products, but 
also milk contamination can be sourced from humans14. 
The positive amount of S. aureus which is more than 
40% can be caused by a variety of factors, which are 
mainly due to the hygine milking factor played by the 
milker. A researcher from International journal food 
contamination states that contamination in milk can be 
sourced from post-harvest handling which is categorized 
into 3 main sources including udder health and udder 
surfaces to teat, milk handling and storage equipment15.

 Table 1. Isolation of S. aureus according to sampling location

 

Note : % (Percentage of Staphylococcus aureus in all milk samples).

Profile of antibiotic resistance from antibiotic susceptibility test it was found that as many as 25 (32.9%) 
S.aureus isolates had resistance to 1 class of antibiotics tested, while 21 (27.6%) isolates were resistant to 2 classes 
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of antibiotics and 13 (17.1%) isolates were confirmed to be multidrug resistant (MDR) because it has resistance to 
≥3 classes of antibiotics (Fig 1.). There are 5 MDR S.aureus patterns in which predominantly have 3 (3.9%) isolate 
patterns of Cefoxitin, Oxacillin, Tetracyclin, and Erythromicin, followed by a pattern of resistance to Cefoxitin, 
Oxacillin, Tetracyclin, Erythromicin and Gentryn in a number of 3 (3.9%) isolate. While those who have resistant 
patterns of Cefoxitin, Oxacillin, Tetracyclin and Gentamicin are 3 (3.9%) isolates (Table 2).

Table 2. Resistance profile of isolated S. aureus by Group of Antibiotic.

  

Note : FOX=Cefoxitin 30 μg, OX= Oxacillin 30 μg, TE=Tetracycline 30 μg, E=Erythromycin 15 μg, 
CN=Gentamicin 10 μg, % (percentage). 

Info: Total 13 isolate Resistance with ≥3 Group of Antibiotic are Multidrug resistant (MDR).

S.aureus actually has intrinsic susceptibility to antibiotics, but has tremendous potential to develop, or obtain 
resistance to almost all antimicrobials exposed to these bacteria16. Actually the resistance of pathogenic bacteria to 
antibiotic agents is a natural mechanism for survival17, but its presence has an adverse effect on public health.

Table 3. Profile Multidrug Resistance of S. aureus isolates by location.
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Note : ü= Resistant, FOX= Cefoxitin 30 μg, OX= 
Oxacillin 30 μg, 

TE= Tetracycline 30 μg, E= Erythromycin 15 μg, 
CN= Gentamicin 10 μg.

Researcher from BMC Microbiol believes that the 
presence of multidrug resistant (MDR) by S.aureus is 
due to genomic integrated genetic transfer from its main 
source, Coagulase negative staphylococcus (CNS)18. 
Where CNS itself has a low pathogenetic level compared 
to S. aureus but has a high tendency to have MDR 
properties19. S.aureus positive isolates that are MDR are 

found most at Probolinggo location, which is 7 isolates 
or 53.8% of S.aureus isolates that are MDR (Table 3) 
and shown in Fig. 2. The most isolated isolates found by 
S.aurus with MDR characteristics were at the location of 
Kediri, namely 2 isolates or 15.4% of S.aureus isolates 
that were MDR. This can be caused by differences in the 
management of post-harvest handling and post-mastitis 
treatment in each region. Agree with this Food Control 
Journal states that the percentage of S.aureus resistance 
to several antibiotics tested can result from misuse 
and miss control of antibiotic use for the treatment of 
infections in dairy farming areas, where risk factors can 
be sourced from the farmer, veterinarian in question20.

Table 4. Total Number Confirmed MRSA by ORSAB

  

  Info : Total number MRSA isolates were 19 isolates.

Testing for MRSA was carried out on oxacillin 
resistant isolates, of which a total of 24 oxacillin 
resistant isolates contained 19 (79.2%) strains of MRSA 
confirmed by ORSAB (Table 4) and shown in Fig. 2. 
Not all MRSA strains in this study were MDR on the 
antibiotics tested, where there were 11 MRSA isolates 
that were MDR while 8 other MRSA isolates were not 
MDR.

Figure 1. Antibiotic susceptibility test of 
Staphylococcus aureus isolate of MDR in Mueller 

Hinton Agar Media. 
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Legend : FOX=Cefoxitin, OX= Oxacillin, 
TE=Tetracycline, E=Erythromycin, CN=Gentamicin 
(Cannon 600D DSLR).

Figure 2. Confirmation for MRSA by Oxacillin Screen 
Agar Base (ORSAB) (HiMedia Pvt. Ltd, M1415). 

Blue color shows positive confirmation results, white 
results show negative confirmation results. (Cannon 

600D DSLR).
Detection of MRSA resistance can be achieved by 

using oxacillin disk or cefoxitin folowed by ORSAB 
test11. Oxacillin is a class of lactam antibiotics and is the 
first choice drug in the treatment of mastitis infections 
caused by S. aureus bacteria. The mechanism of action 
of penicillin inhibits bacterial growth by interfering with 
the transpeptidation reaction in cell wall synthesis8. 
There are mechanisms of resistance to beta-lactam 
namely: inactivation of antibiotics with beta-lactamase; 
modification of the Penicillin-Binding-Protein (PBP) 
target; impaired drug penetration to achieve PBP goals21.

We found that cefoxitin discs, as recommended by 
Journal of Medical Microbiology, is a good method for 
detecting MRSA by combining oxacillin discs to confirm 
MRSA presence22. It is always recommended to combine 
the two methods, oxacillin with high sensitivity and the 
cefoxitin with high specificity. According to the present 
results, 19 (25%) included MRSA of S. aureus isolates 
based ORSAB test. It is concluded that the ORSAB test 
is more sensitive but less spesific compared with the 
cefoxitin test. This finding is important to confirm the 
existence of MRSA and advice the government to take 
steps to control MRSA sourced from raw milk.

Conclusion
This is the high incidence of MDR and MRSA 

from Staphylococcus aureus in dairy cows. ORSAB test 
showed the MRSA were higher compared to the MDR 
cases. The MRSA and MDR of Staphylococcus aureus 
showed the potential for rapid and wider dissemination 
and poses a threat to animal health and public health. 
This is an alarming high prevalence of MRSA from 
dairy farms in East Java Province, Indonesia.
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Abstract
A study was conducted to assess the knowledge, attitude and practice (KAP) of factors associated with 
initiation and cessation of tobacco among patients using tobacco products. A KAP study was conducted 
among patients using tobacco products of various age groups attending the outpatient department in a dental 
college in Chennai, Tamil Nadu. A self-constructed questionnaire by our team was framed and distributed 
to 100 subjects. The data collected was then analysed with SPSS software (version 21) statistically to obtain 
the results. 

In this study, predominantly 69% of the subjects started the habit of using tobacco products in the age 
group of 15-25 years. Most commonly used tobacco product was cigarette (56%) and the frequency of 
tobacco usage was 5-10 times per day (50%). About 68% of the questioned subjects are aware of passive 
smoking and 94% are aware of the consequences of using tobacco products. High prevalence of tobacco 
usage was observed among younger age group. This calls for the need that educational institutions mandate 
the inclusion of awareness of health hazards of cigarette smoking in their curriculums. This is a much needed 
intervention to extricate them from this habit.

Keywords: Tobacco, smoking, cessation, awareness, attitude.

Introduction
Out of 5 million deaths annually, tobacco smoking 

is one of the prominent causes of preventable deaths 
[1]. More than 1 billion people of current population 
smoke, with prevalence of 80% of people living in low 
and middle-income countries [2]. Compared with those 
who continue to smoke, adults who quit smoking gain 
6 to 10 years of life. Furthermore, the mortality risk is 
decreased by approximately 90% when smoking is quit 
before the age of 40 years [3]. To describe the course of 
alcohol and illicit drug use from adolescence to young 
adulthood, a maturation process has been proposed, 
whereby transitions in adult social roles such as marriage, 

Corresponding Author:
Dr. P. Saranya BDS,
Department of Oral Medicine and Radiology,
Thai Moogambigai Dental College and Hospital,
Chennai, Email – saranyapandurangan04@gmail.com

parenthood, and employment, factor significantly in the 
cessation process [4].

Due to change attributed to the growing awareness 
of smoking-related illnesses with advancing age, older 
smokers – over 40 years of age, are more likely to quit 
than younger smokers [5]. Evidentially, age modifies 
the relationship between heavy-smoking and quitting, 
thus making it nonlinear. History of childhood conduct 
problems and a lifetime history of major depression 
are other potential factors that could affect cessation of 
smoking [6]. Development of nicotine dependence has 
been related to early smoking initiation. Nevertheless, 
this relationship can be nullified in the age group with a 
history of conduct problems [7].

Recently, the Centers for Disease Control and 
Prevention (CDC, USA) found that, only 6.2% of all 
smokers quit smoking 1 year later, while more than half 
of adult smokers reported past-year quit attempts [8], with 
the majority of relapse having occurred within the first 
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week after quitting the habit [9]. Effective intervention 
is one of the challenges that medical researchers and 
practitioners face. This endeavour, however, provides 
valuable information on components to consider at a 
nation’s, state’s, and local levels for effective tobacco 
control programs.

Our aim is to assess the knowledge, attitude, and 
practice (KAP) of factors associated with initiation and 
cessation of tobacco and its products among patients.

Materials and Methods
- A KAP study was conducted among patients using 

tobacco products of various age groups attending the 
outpatient in a dental college in Chennai, Tamil Nadu.

- A self-constructed questionnaire of 10 questions 
(Table – 1) were framed and distributed to 100 subjects.

- The questionnaire included information related to 
the patient’s name, age and gender.

- The data collected was then statistically analysed 
with SPSS software (version 21) to obtain the results.

Table – 1 : Questionaire

S.NO QUESTIONS

1. WHAT MADE YOU TO INITIATE THE HABIT OF TOBACCO?

2. AT WHAT AGE DID YOU START USING TOBACCO?

3. WHAT KIND OF TOBACCO PRODUCTS DO YOU USE?

4. HOW MANY TIMES DO YOU USE TOBACCO PER DAY?

5. HOW SOON AFTER YOU WAKE UP DO YOU SMOKE YOUR FIRST CIGARETTE

6. ARE YOU AWARE THAT PASSIVE SMOKING KILLS MILLIONS OF PEOPLE?

7. ARE YOU AWARE OF THE CONSEQUENCES OF TOBACCO USAGE?

8. HOW MANY TIMES HAVE YOU TRIED TO QUIT THE HABIT IN THE PAST?

9. WHAT IS THE LONGEST TIME YOU HAVE GONE WITHOUT USING TOBACCO?

1O. WHAT IS ONE OF THE MOST IMPORTANT REASONS YOU WANT TO QUIT THE HABIT?



3448      Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4

Results
The questions in Table – 1 were presented to the 

test subjects and the responses have been statistically 
illustrated in this section. The response of the study was 
100% out of which 56% of the subjects reported that 
they started the habit of using tobacco after having been 
infl uenced by their favourite actors in entertainment 
shows, predominantly movies, by fraternizing with 
friends and social circle which transcend the factors 
of using tobacco as a coping mechanism and also that 
initiated due to peer pressure, grouping to 13% and 25% 
respectively. 

Figure 1 represents the age of commencement of 
smoking cited by the subjects. 69% of the subjects have 
reported that they commenced the habit of tobacco usage 
between the ages of 15 and 25 years, whereas 15% of 
them started before the age of 15 years, 14% in the age 
group of 25-45 years and the least of 2% of the subjects 
initiated the habit above 40 years of age (fi g 1).  

Fig 1
Figures 2 illustrates the type of tobacco product 

which the subjects used. It was found that cigarette was 
the most frequently used tobacco product by majority of 
the patients leading to about 56% of the subjects, usage 
of beedi was about 27%, gutka was consumed by 13% 
and snuff by about 4%. 

Fig 2

Figure 3 represents the frequency of smoking on 
a daily basis. Nearly half (50%) of the patients have 
delineated that they smoke 5-10 times per day, 28% 
smoke less than 5 times per day, 10-15 times by 17% 
of the victims and 5% smoke for more than 15 times per 
day. These details were described by the subjects upon 
inquiring specifi c times of using tobacco per day with 
respect to their hourly activities. 

Fig 3
Categorizing the subjects based on the duration 

between the time they wake up and the fi rst time they 
consume their tobacco product, majority of 36% of the 
reported subjects smoke their fi rst cigarette in a day after 
1 hour in the morning, 35% smoke after 30 minutes, 16% 
smoke within the fi rst 30 minutes, whereas 13% smoke 
after 2 hours of waking up. Figure 4 denotes percentage 
of the subjects who are aware of the fact that passive 
smoking kills millions of people, and surprisingly 68% 
of them are aware of the effects of passive smoking and 
the rest are unaware of it. 

Fig 4
All the subjects were posed with the question if they 

are aware of the consequences of smoking and reportedly 
94% are aware while the rest of the subjects have rarely 
thought of it as shown in Figure 5.
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Fig 5

In order to quantitatively measure the persistence 
of attempts to quit the habit of using tobacco, inquiry 
of the subjects revealed that 40% of them have tried 
quitting the habit during some times and later stopped 
attempting, among others who are still trying to quit 
(29%), have tried many times (19%), or never tried to 
quit (12%). 

The longest periods of abstinence lasted mostly for 
days and months, compassing about 40% and 35% of the 
questioned subjects respectively, compared to periods 
lasting for several hours or years grouping around 21% 
and 4% of the subjects respectively. The fi nal and most 
signifi cant question factors the motivation to quit use of 
tobacco, whereby the reason for quitting in 36% of the 
subjects is health issues, while 30% wanted to quit the 
habit bearing social acceptability in mind, 25% wanted 
to quit due to pressure or obligations due to family 
circumstances and 9% citing excessive and saveable 
expenditure towards purchase of tobacco. 

Discussion
Transitions are complex between smoking states and 

increasingly unstable, that ultimately dictate the public 
health impact of cigarette smoking behaviour requiring a 
holistic, population-based perspective to understand the 
stocks and fl ows of smoking [10].

This study presents information regarding the 
knowledge, attitude and practice of initiation and 
cessation of tobacco among patients who use tobacco 
products. More than half of the respondents of this study 
reported that they had initiated smoking of cigarettes 
predominantly due to the infl uence of friends/peers and/
or their favourite contemporary fi lm stars’ ostentatious 
smoking movie scenes. This result indicates that cigarette 
smoking is mostly induced by socialization. More than 
half of the participants (69%) in our study have also 
stated that they succumbed to this habit in the age group 
of 15-25 years. Similar results were seen in a study done 

by Kelkar et al where the prevalence increased with rise 
in age from 2.1% at <14 years to 9.8% at 18-20 years of 
age [11]. This probably is due to the encouragement from 
other adolescents to smoke as they grow older.

Our study shows that the most commonly used 
tobacco product is cigarettes (56%). Similar study 
conducted by Helena Koprivnikar et al in which 15-year-
old students reported cigarette (93%) was the main 
tobacco product used among their fellow group [12].

The frequency of using tobacco was 50% in 
our study which was 5-10 times per day, whereas a 
study conducted by Meysami et al have shown that 
the frequency of using tobacco was 95% among their 
participants [13].

Non-users of tobacco products are also affected via 
passive smoking. Existing studies suggest that active 
and passive smoking might equally increase the risk 
of certain diseases, such as allergic rhinitis, allergic 
dermatitis, food allergies [14], breast cancer in females [15], 
to name a few. Smoke is considered a toxic agent to the 
foetus during pregnancy and an established, important 
and independent risk factor for low birth weight which 
is associated with neonatal and foetal mortality and 
morbidity, cognitive development and inhibited growth, 
and risk of chronic diseases in later life [16].

More than half of the participants (68%) of our 
study are aware of passive smoking. Similarly, a 
study conducted by Savvas et al [17] according to The 
International Tobacco Control Four Country Survey has 
reported that 40% of the participants have rarely thought 
of it.

Majority of the participants (94%) in this study 
are aware of the consequences of tobacco smoking. 
Similarly, a study conducted by Muhammad Ashraf 
Nazir et al states more than 69.9% of participants were 
aware of the adverse effects of tobacco consumption 
on oral health which included poor oral hygiene, bad 
taste and breath, periodontal disease, dental caries, oral 
ulcers, and oral cancers [18].

Young adolescents tend to take up smoking 
infl uenced by closely associated older relatives such as 
siblings or older students in schools, colleges, sport clubs, 
or neighbourhood residential communities. To refrain 
from picking up the habit, repeated educative sessions in 
different creative forms might help adolescents. 
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Reinforcing the necessity of quitting smoking and 
repeated consultation is important at every clinical 
visit [19]. Furthermore, counselling provided by health 
workers increases quit rates [20]. This intervention is 
relatively cost-effective, which is used by the majority of 
smokers as it is part of the existing health care services.

The habit of using tobacco products is increasing 
rapidly as a fashion and a way of socialization among 
young generation. Clinical and social intervention 
should be organized keeping in mind about the toxic and 
addictive behaviour of using tobacco products.

Conclusion
From a study of tobacco initiation and cessation 

among 100 subjects, statistics show that high prevalence 
of tobacco usage was observed among the younger 
age group – attending an educational institution. This 
demonstrates that the curriculum in school and college 
should include the awareness of health hazards of 
cigarette smoking which is needed as an intervention 
to extricate them from this habit. Dental professionals 
should be trained in tobacco cessation intervention to 
treat tobacco dependence.
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Abstract
Family Planning Program is one of the policies in Indonesia related to the issue of population and family 
development that has been widely considered as successful. However, some obstacles emerged during 
the process of policy implementation, one of which was related to religious believes on family planning. 
An Islamic group called the Salafi Movement, for example, believes in pro-natalism and forbids the use 
of contraception. One of the sub-districts in the City of Semarang, called Banyumanik, has experienced 
a significant growth in the number of this group’s members. Using a qualitative approach with in-depth 
interviews to collect data. Most members of this group have more than two children. Interestingly, many 
of them hope to have many more children in the future. Most informants considered the Family Planning 
program is limited to control or restrict births using particular contraceptives. The value of the Family 
Planning program challenged by the Salafi movement is related to the issue of limiting the number of 
children. The government should extend the scope of the campaign, especially dialogues with them. 

Keywords: Perspective, Puritan Muslims, Salafi Movement, Family Planning Program

Introduction
Indonesia is the world’s 4th most populous country 

after China, India and the United States (1). According 
to the Indonesia’s Central Bureau of Statistics, the 
population in Indonesia is about 255,461,707 (2). One 
of the problems with this huge population is its low 
quality. In 2015, the Human Development Index (HDI) 
of Indonesia rank 110th out of 188 countries (3). To 
overcome the problem of population, since the 1970s, 
the Indonesian government issued a policy called 
Keluarga Berencana (KB) or Family Planning program. 
In general, the goal of the Family Planning program is 
to achieve a balanced population growth and to improve 
the quality of population and families in order to realize 

a more advanced and independent community, and to 
accelerate the realization of sustainable development (4). 
The success of the Family Planning program is generally 
measured by the declining Total Fertility Rate (TFR). 
In recent years, the TFR in Indonesia has been stagnant 
2.6 from 2002 until 2012 and slightly decreased to 2.4 
in 2017. 

Widowati et al explain that the external obstacles in 
the implementation of the Family Planning program could 
include knowledge/education of the community, cultural 
values, religion, and socio-economic conditions(5).

The performance of family planning services 
since decentralization has stagnated and some has 
declined. Considering their belief on and views that 
contradict the Family Planning program, this study 
suggests that the Salafi movement contribute the 
declining trend in practice of the Family Planning 
program. For example, in terms of fertility, the average 
couples in reproductive age have more child between 
5-6 children per family (6). The main reason behind the 
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high fertility is the belief embraced by the pronatalist 
Salafist movement stating that having more children will 
increase the number of people who are ready to face the 
external challenges.

The Salafist movement has developed massively in 
Indonesia. The estimated number of Salafists in 2013 
was only 1% of the total Indonesian population – that 

is, 240 million. The number has increased into 1.5% to 
2%. The increase in the number of the Salafi members 
creates more challenges for the implementation of the 
Family Planning program. As the number of the Salafists 
is about 1.5% of the total population, it means that there 
are at least 3.5 million Salafistsin Indonesia, not to 
mention the inclusion of the new members of this group.

Table 1. The Estimated Member Salafi 2010 - 2035

No Year
The number of Indonesians based 
on IBS projection (Bappenas, et 

al , 2013)

Estimated Percentage 
of number of Salafist 

members

Estimated number 
of Salafist members in 

Indonesia

1 2010 238.518.800 1% 2.3 million

2 2015 255.461.700 1.5% - 2% 4 - 5 million

3 2020 271.066.400 2.5% - 3% 6 - 8 million

4 2025 284,829,000 3.5% - 4% 9 - 11 million

5 2035 305.652.400 4.5 - 5% 13 - 15 million

In Semarang, according to Rokhmad (2012), 
the Salafi movement can been identified using these 
characteristics: Middle Eastern styles, the letterlijk or 
literal understanding of Islam, and the use of Arabic 
terms such as daurah, halaqah, and mabit for their 
group activities. This Salafist movement’s pattern of 
dissemination includes the introduction of religious 
teachings to students at school, madrasah, and college 
levels, which then continues to spread to the members of 
general community(7).

In Banyumanik, a sub-district in the City of 
Semarang, whose Islamic population is about 108,343 
people out of 132,508 (8), we can spot a significant 
development of the Salafist movement. This is evidenced 
from our field observations that many Holy Qur’an 
studies or halaqah are frequently held in several mosques 
in this sub-district. Because of this frequent activities 
of halaqah held by the Salafist movement in several 
Banyumanik mosques, this subdistrict was selected as 
the area of this study. In addition, the Banyumanik 
area is located in the area adjacent to Semarang 
regency (semi-urban area), which allows us to have a 

variation of interviewees based on their occupation and 
education.

Methods
This study is a qualitative descriptive study using a 

case study (9). This study was conducted in Banyumanik, 
Semarang. This location was selected because of a 
significant development of the Salafist movement in the 
area. 

This study was used a primary and secondary data. 
The data were analyzed using an interactive technique 
as mentioned by Miles & Huber man (10). In this 
interactive analysis model, data analysis is divided into 
three components: data reduction, data presentation, 
and conclusion. The data triangulation by Patton is an 
attempt to test the validity of the data, by comparing 
the same data from different sources, which is expected 
to minimize the errors that may occur (9).

Results
The Salafist movement in Banyumanik, Semarang, 
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tends to become an accommodative movement, carrying 
puritan ideology disseminated to society through 
religious preaching and sermons (halaqoh and dauroh). 

In addition, the dissemination of the Salafist ideology 
is also conducted through their own online media. They 
disseminated their ideology on social media. They also 
spread their teachings through a radio, which is managed 
by the center of the Salafi movement. Furthermore, the 
Salafi movement also disseminated their ideology and 
teachings by making flyers and publishing religious 
magazines and books. They put the flyers and make it 
available in several mosques so everyone in the mosques 
can freely take the flyer and read it.  Meanwhile, the 
magazines and books were circulated through some 
bookstores around Banyumanik area. The ideology of 
the Salafi movement in Banyumanik spread through the 
hands of religious teachers (ustadz). 

On average, the informants of this study have a 
high educational background, although some of the 
informants have not graduated yet from the university. 
It is one of the strengths of the Salafi movement that 
the average members of this group are people considered 
intellectuals with a high educational background. In 
terms of employment, most members of the Salafi 
movement prefer to do a freelance work or business, 
although some of the members work formally as 
civil servants and private employees. It is important 
to note that most members of this group use their 
occupations as a means of da’wah (a means to spread 
their teachings). They sell an Islamic style of herbal 
medicines such as honey and habbatus sauda (black 
cumin), and offer Cupping therapy, which they believe 
as an Islamic treatment according to the tradition of the 
prophet (thibbunnabawiyah).

Most members of this group have more than two 
children. Interestingly, many of them hope to have many 
more children in the future. An informant has expressed 
his dream to have more than five children as he believed 
that it is suggested by the Quran and Sunah. When he 
was asked about the target of the number of children that 
he expected, he said that the target is twelve children. 
He said, “The prophet loved to have a lot of followers”.

This dogmatic belief is an absolute conviction of the 
Salafist members, which is quite difficult to change. They 
consider that that the value of this belief is final. We will 
give the explanation about this in more detail in the later 
section of this paper on the conflict between the Salafi 

movement and the Family Planning program.

Most informants considered the Family Planning 
program is limited to control or restrict births using 
particular contraceptives. This view seems to ignore 
a more substantive objective of this program – that is, 
reproduction health. As far the educational background 
is concerned, the informants of this study have various 
educational background, from high school to college 
and postgraduate levels. However, the meaning of the 
Family Planning program to the Salafists’ members 
is almost the same. They think that Family Planning 
program is merely a program to limit the number of 
children or to regulate births using certain contraceptives.

When we investigate more on this view, we found 
that most information was obtained from the secondary 
sources, such as from religious teachers, advertisement, 
and other secondary information. The information 
on Family Planning program was not obtained from 
official sources such as from government officers, health 
workers, or community members who have received 
training on Family Planning programs.

A similar opinion was expressed by several Salafist 
online media. Badri (2009) argues that the Family 
Planning program, which encourages a restriction of 
children, is considered a program belongs to the enemies 
of Islam and is deviated far from the truth and guidance 
of Islam (11). Furthermore, the program is against the 
reality and the needs of human nature. Moreover, 
limiting and preventing births, according to him, may 
damage economic, social, physical, spiritual and other 
aspects of human life.

Other online site said that Family Planning program 
is exactly the government’s efforts to limit children (12). 
Islam teaches its followers to have children through 
legitimate marriage. It is a mistake for people who do not 
want to have children. The Family Planning program, 
which has an agenda to limit the number of children. 
Accordingly, Muslims are not allowed to participate in 
such a child restriction program. The Salafist movement 
argues Muslims should not be afraid of poverty, because 
fortune is controlled by Allah, the God. 

The informants’ responses and rejection on the 
Family Planning programs are similar to the statement 
in religious decree made by the religious leaders of the 
Kingdom of Saudi Arabia, which states that Muslims 
should not refuse pregnancy for fear of poverty because 
Allah provides fortune to all of His creatures (Hayati, 
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2015: 79-80).  According to Hisham (2010), the Salafi 
movement tends to be oriented towards the Saudi and 
Middle Eastern scholars (13). Therefore, the decision 
taken by the Salafist movement tend to be resemble to 
that of the Saudi Arabia and the Middle East.

One of articles, argues that the FP program is illegal 
so that every Muslim should not join the program for fear 
of poverty. Hakim (2007) argues that preventing births 
for the fear of poverty is the belief of ignorant people 
in the pre-Islamic Arab community and is the belief of 
kuffar (non-believers) (14). These ignorant people and the 
kuffar thought that having many children will lead to 
poverty. They attempt to prevent children from various 
methods ranging from azl (coitus interruptus) to using 
contraceptives. Such an action should not be performed 
by Muslims.

An article states that someone joining the family 
planning programs for fear of poverty has a bad prejudice 
to Allah (15). He argues that the fear of poverty is just like 
the acts of the infidels, who killed their children because 
they were afraid of not being able to provide a good 
living for their children.  Muslims should need afraid of 
becoming poor because their lives and fortunes are set 
by Allah. 

Conclusions 
This study comes to these four conclusions:

1. Salafi movement’s perspectives on family 
planning programs include:

a. The knowledge of the Salafi members on the 
benefits of the family planning program tends to be very 
technical and implementation. Their knowledge is limited 
to the technical nature of the family planning program, 
including its implementation to control the births and the 
use of contraception, without their understanding of the 
more substantive objectives of the policy – that is, to 
improve the women’s reproductive health.

b. The positive transformation to create more 
prosperous families in Indonesia, as the core objective 
of the family planning program, are not of the concern 
of the Salafi movement. 

c. The influence of technical and implementation 
knowledge of the Salafi movement leads to the 
assumption that the family planning program run by the 
Indonesian Government is an instrument of authoritarian 
regime, and it is influenced by the other nations’ and the 

other religious policies.

d. The Salafi movement considers the family 
planning program forbidden. However, there are 
certain religious considerations that allow the 
implementation of the family planning program under 
certain conditions. Explicitly those considerations 
of the permissibility of family planning programs 
are education and welfare of children and the 
maternal safety and health.

2. The value of the Family Planning program 
challenged by the Salafi movement is related to the issue 
of limiting the number of children. 

3. Salafi movement will act according to their 
beliefs in opposing the family planning program by 
having more children and campaigning the rejection of 
family planning programs through their medias.

4. Involving the Salafi movement on the 
family planning programs can be achieved by the 
participatory strategy. 

Recommendation

Based on the conclusion, this study suggests these 
recommendations:

1. The government should extend the scope of the 
campaign on the family planning program to cover not 
only the technical aspects of implementation, such as the 
use of contraceptives and children’s restrictions, but also 
the substance of the program.

2. The government should open the media of 
dialogue on the internet as a consultation media. 

3. The government should facilitate a dialogue 
on the family planning program from the perspective of 
Islamic law (fiqh). 

4. The government should facilitate a study 
discussing about the sharia clinics serving the family 
planning program to provide services for those who 
do not allow the touch between non-mahram men and 
women.
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Abstract
Blood samples from 108 obese individuals (73 males and 35 females) and 106 healthy ones (79 males and 
27 females) were collected from a cohort of Saudis inhabiting Riyadh province. ATP6 mitochondrial gene 
was amplified and sequenced to identify obesity-related SNPs and the mitochondrial DNA haplogroups for 
forensic purposes. A novel site (A8660G) was found while C8655T and T9103C were obesity- related sites. 
The haplogroups H2a and H1a were common as they were found in 70.4% and 66% of obese and non-obese 
individuals, respectively. L2 was recorded in the obese samples only and H21 was recorded in the obese 
males only. The J2a haplohroup was more common in obese individuals. Constructing mtDNA database for 
people inhabiting different regions of Saudi Arabia for forensic purpose and to affirm the utility of H21 and 
L2 in identifiying obesity is necessary. 
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Introduction
The mitochondrial genome (mtDNA) plays an 

important role in determining human haplotype as its 
SNPs could determine the population pattern of ethnic 
groups(1,2). It can also be used to calibrate the migration 
events of human ancestors and their origins as it 
expresses their maternal inheritance(1). MtDNA might 
be, therefore, used to determine the population structure 
of a particular society. 

MtDNA played an important role in identifying 
obesity as mitochodria plays a key role in cellular 
energy metabolism. ATP6, cytochrome b (cytb) genes 
and d-loop are the most effective mtDNA segments in 
this perspective. ATP6 gene controls the production 
of ATP molecules while cytb gene plays a role in 
electron transport during the oxidative phosphorylation 
and d-loop controls the heavy strand replication of the 
mtDNA. Researchers used these fragments in identifying 
obesity from differnt ages and sexes(3-7).

Studies investigated the association of obesity and 
metabolic disorderes to the mtDNA haplogroups(8-11). 
Demir et al.(6) found obesity-related SNPs in ATP6 
and cytb genes in a cohort of obese Turkish children. 
Knoll et al.(5) revealed a significant correlation of ATP6 
gene and d-loop SNPs to obesity in W haplogroup. 
The d-loop acquired 5 SNPs related to abdominal fat 
accumulations and diabetes and blood pressure(12). 
Similar investigations have been conducted for Turkish, 
Caucasian and Arabian ethnic populations(7, 13-15). 

Few studies have been conducted so far on mtDNA 
of Arabian populations(2,7,10). The mitogenome of over 
500 random individuals from different 5 geographical 
Saudi Arabian regions have been targeted and showed 
that Saudi Arabians are belonging to 5 main haplogroups 
L, M1 U6, U, M(10). Amer et al.(7) used cytb gene for a 
population from the western Saudi Arabia and found 4 
haplogroups H2a, JT, U5a and R0a. Eaaswarkhanth et al. 
(2) detected d-loop variants and haplogroups identifiable 
to obesity in a Kuwait population. The present study 
amplified and sequenced ATP6 gene to identify obesity-
related SNPs and haplogroups for a cohort of Saudis 
inhabiting Riyadh city for forensic purposes.

DOI Number: 10.37506/ijfmt.v14i4.12160
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Materilas and Methods
Sampling

Blood samples of 110 obese (75 males and 35 
females) and 104 normal (74 males and 30 females) 
adults (age > 21 and < 52 years) were collected from 
randomly selected Saudis inhabiting Riyadh city under 
the supervision of a specialized clinician. According to 
WHO(16), obese inidivduals acquired BMI >30 kg/m2 
and the normal ones acquired BMI between 20 kg/m2 
and 25 kg/m2. Individuals with chronic diseases were 
excluded. Those who had BMI >25 ~ <30 or BMI <19 
kg/m2 and those with age <18 years were also excluded. 
Demographic data and family history were collected 
from donors in a consented questionnaire.

DNA extraction, PCR and sequencing

300 µl blood samples were pippetted into 1.5 ml 
sterilized tube. DNA extraction was conducted using 
Qiagen DNeasy blood and tissue kit (Qiagen, Hilden, 
Germany) according to the manufacturer’s protocol. 
Polymerase chain reaction was conducted in 50 µl 
reaction mixtures containing 2 µl DNA template, 25 
µl GoTaq Green Master Mix (Promega Corporation, 
Madison, WI 53711-5399, USA), 22.6 μl nuclease free 
water and 20 pmoles of each primer (forward primer: 5’- 
TCT GTT CGC TTC ATT CAT TG -3’ and the reverse 
primer: 5’- TGA AAA CGT AGG CTT GGA-3’). 
The PCR conditions were according to Amer et al.(17). 
Purified products were sequenced from both strands 
using The Koryean Macrogen company facilities.

Statistical Analysis
Sequnces were prepared by DNASIS v. 3.5 and 

MacClade V. 4.10 software(18) and were aligned 
with the revised Cambridge Reference Sequence(19) 

(RSRS). Data were deposited in DDBJ/NCBI 
Genbank database (MN427654 - MN427867). ATP6 
haploroups were predicted by using MitoMaster 
program using HaploGrep2 with Phylotree 17 for 
haplogroup determination (Topic revision: r3 -02.
May2017, MarieLott).https://www.mitomap.org/
foswiki/bin/view/MITOMASTER/WebHome).

Results and Discussion
ATP6 gene variants of 214 adult indivduals from 

both sexes were investigated by direct sequencing of 
531-bp fragment between nucleotide position 8615 and 
9145. Polymorphisms with a frequency 5³% in controls 

or obese cases were assumed to be relevant and further 
analyzed(14). Table 1 shows the ratios of 7 recorded 
variants, 5 of which were between pyurines and 2 were 
between pyrimidines. They were C8655T, A8664G, 
G8697A, A8701G, A8860G, G8994A and T9103C. 
The variant C8655T was recorded in 5.6% of obese 
patients, while it was recorded in 3.8% controls. The 
two variants A8664G (2%) and G8994A (0.9%) were 
recorded in the patients only in spite of being irrelevant 
(below polymorphism threshold). The frequencies of the 
G8697A (8.3% vs 8.5%), A8701G (25% vs 22.6%) and 
A8860G (100% vs 100%) were high in both obese and 
controls, respectively. The last variant was considered to 
be a novel as it did not appear in the reference sequence. 
The variant T9103C was recorded in 7.4% patients and 
in 4.7% controls. Among the 7 variants, 3 were non-
synonymous substitutions and the other 4 were silent 
(C8655T, A8664G, G8697A and G8994A). The variants 
A8701G and A8860G exhibited exchange of thrionine 
to alanine at the potions Thr59Ala and Thr112Ala, 
respectively. At T9103C, the amino acid changed from 
phenylalanine to leucine at the position Phe193Leu.

Haplogroups were predicted using HaploGrep2(20) 
with PhyloTree mtDNA tree Build 17(21). Seven 
haplogroups (H2a, H1a, H21, T, J2a, L0 and L2) were 
identified, most of which are belonging to three macro-
haplogroups H, T, L and J. Table 2 and Table 3 show 
haplogroup percentages and their prevalence. H2a was 
common exhibiting 51.9% in the obese samples and 
46.2% in the controls. H1a was prevalent in 18.5% 
patients and 18.8% in the controls. The haplogroup T 
was equally prevalent (7.5%) in obese and controls. J2a 
was found in obese samples with 8.3% and in controls 
with 4.7% being higher in obese females (14.2%). In 
obese males, the haplougroup H21 appeared with 1.9%, 
while L2 appeared in 2.8%. The predicted haplogroups 
refelected the results shown by Abu-Amero et al.(10) 

that the Arabian Peninsula has received substantial gene 
flow from Africa, detected by the presence of a major 
L lineage (62%) being migrated from the Northern 
hemisphere (H, T and J).

By comparing this study to the previous ones 
(Table 4), 5 novel variants associated with obesity were 
found (8655C>T, 8664A>G, 8697G>A, 8994G>A 
and 9103C>T). The two variants 8701A>G, 8860A>G 
were recorded also in obese Turkish(8) and Japanese(3,4) 

juveniles. However, these two variants could be 
associated to ethnicity rather than obesity since they 
appeared in a larger healthy Saudi population(10) as well. 
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It could be therefore possible to use this gene in forensic 
purposes. 

An individual mtDNA haplogroup can be used as 
a reference when analyzing the mitochondrial genome 
data of an unknown sample since a human race to 
which this sample belongs can be predicted. Rodriguez-
Flores et al.(22) suggested that the difference in mtDNA 
haplogroups may be also due to the heterogeneous 
marriage from outside and inside the population. The 
present study, therefore, used random samples from both 
sexes to excute a preliminary mtDNA database for an 
ethnic group inhabiting Riyah city. H, R(23) and L(24) are 
associated with some genetic disorders. In the present 
study, the sub-haplogroup H21 (2.7%) was associated 
with obesity in males, while J2a was associated with 
obesity in females (14.2%).

The 7 predicted sub-haplogroups herein belong to 
4 main haplgroups (H, T, J, L) and all of which were 

recoreded in Sadui Arabian populations inhabiting 
diffrerent geographical regions(7,25,26). By sharing 
haplogroups (H, T and L) with those predicted by Abu-
Amero et al.(10), the present study might confirm that 
Arabian Pinnensula received human races from diffrernt 
ethnic groups of Africa, Asia and Europe. Meanwhile, 
the haplogroup H (H2a, H1a and H21) was dominant 
in the studied population as it showed high prevalence 
in both pateints (71.2% ♂ and 74.2% ♀) and controls 
(63.2% ♂ and 74% ♀). In spite of its low prevalence 
among Saudis(10), H haplogroup is common in the 
middle region (Riyadh) from which the samples of the 
present study were collected. Roostalu et al.(25) also 
recorded the major prevalence of H2a followed by H1a 
in the middle region of Arabian Pinnensula. Khubrani 
et al.(27) predicted the Y-chromosome haplogroups for 
500 Saudis inhabiting 5 distant geographical regions 
and found that the haplogroup J is common in the midde 
region. The present study recorded this haplogroup too. 

Table 1. Synonymous ATP6 gene SNPs and their frequency % in obese and control Saudis.

Gender %

Synonymous 
substitution Obese =108Control=106

∑MF∑MF

5.55.35.76.02.73.3 C8655T

1.31.302.72.70A8664G

13.610.72.916.19.56.6G8697A

2.72.70000G8865A

2.72.70000G8994A

10.746.74.31.42.9T9042C

Table 2. Non-synonymous ATP6 gene SNPs and their frequency % in obese and control Saudis.

Gender %
Amino acid 
subsitition 

Nonsynonymous 
substitution Obese=108Control =106

∑MF∑MF

52.229.322.952.922.930Thr59AlaA8701G

2.82.802.82.80Ala104ValA8836G

100100100100100100Thr112AlaA8860G

0002.72.70Ile121ValA8887G

4404.14.10Ala177ThrG9055A

20.96.614.38.65.33.3Phe193LeuT9103C

2.72.70000Ile193ThrT9116C
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Table 3. Prevalence % of the predicted ATP6 gene haplogroups.

Variants
Total

Gender
Predicted

haplogroup MaleFemale

controlobeseobesecontrol obesecontrol

A8860G46.251.94845.56048H2a

A8701G/A8860G19.818.520.517.714.226H1a

A8860G/G8994A01.92.7000H21

G8697A/A8860G7.57.49.58.82.83.7T

A8860G/T9103C4.78.35.5514.23.7J2a

A8860G/A8701G/C8655T/
C9042T2.82.81.42.55.73.7L0

A8860G/A8701G/C8655T02.82.802.80L2

Table 4. Comparison between the present and previous studies for the recorded SNPs.

non-synonymous variations
Number 

of detected 
substitutions

Sample sizeEthnic group

8584G>A, 8563A>G, 8701A>G, 
8764G>A, 8950G>A

n=26
novel=17

Young obese (n=96)
Controls (n=0)

Japan (Fuku et al., 2002)

8584G>A, 8563A>G, 8701A>G, 
8764G>A, 8950G>A

obese group:
n=26

Young obese n=96
Type 2 diabetes (n=96)

Japan (Guo et al., 2005)

8557G>A,8860A>Gn=2553 healthy unrelated 
individuals

Saudi Arabia (Abu-Amero et al., 
2008)

8557G>A, 8584G>A, 8684C>T, 
8701A>G, 8764G>A, 8812A>G, 
8836A>G, 8843T>C, 8860A>G, 
8867T>C, 8869A>G, 8950G>A, 
8962A>G, 8966T>C, 8975T>C, 

9007A>G, 9055G>A

obese group:
n=39

novel=1

Obese children (n=100)
Controls (n=100)

Turkey (Demir et al., 2014)

8655C>T, 8664A>G, 8697G>A, 
8701A>G, 8860A>G, 8994G>A, 

9103C>T

n= 7
novel= 5

Obese Adult (n= 108)
Controls Adult (n= 106)

This study

Conclusions
Seven ATP6 gene variants were recorded in the 

studied samples among which, 5 were related to obesity 
and 2 were related to ethnicity and therfore can be used 
for forensic purpose. Building mtDNA database for 

human population inhabiting a specific gegraphic area 
could be used as a forensic reference since a human race 
to which this sample belongs can be predicted.

Ethical Clearance: 214 Saudi individuals gave 
written informed consent before participating in this 
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Abstract
Background: he coverage of antenatal care was low in Kotawaringin Timur in 2019. The first visit during 
pregnancy (K1) was 81.20%, and the fourth visit during pregnancy (K4) was 74.50%, with a national visit 
standard of 95%. Kotawaringin Timur’s adolescent pregnancy rates reached 66.89%, higher than the other 
districts’ average rate in Central Kalimantan Province. The adolescent pregnant women had a low intention 
of antenatal care as much as 84.48% in 2019.

Objective: This study aimed to analyze the local determinant factors that contribute to adolescent pregnant 
women’s intention in carrying out antenatal care.

Methods: This study was qualitative research. The data were collected by a focus group discussion (FGD) 
method and in-depth interviews in four sub-districts of Kotawaringin Timur. The informant of this study 
was 45 people consisting of 44 adolescent pregnant women and one traditional leader (Damang). Data were 
processed using the self-view value domain method.

Result: Adolescent pregnant women’s intentions during antenatal care were influenced by their responses 
to the availability and ability of people who help or assist the process of pregnancy and childbirth care. 
Adolescent pregnant women prefer traditional birth attendants or bidan lewu as their pregnancy nurses 
and childbirth assistants. It was triggered by the trust of adolescent pregnant women towards bidan lewu 
because they were more experienced, attentive, and patient in serving. The involvement of bidan lewu 
during pregnancy and childbirth has been used for generations.

Conclusion: Some of the Local determinant factors related to pregnancy and childbirth care are the presence 
of bidan lewu who have been used for generations to treat pregnancy and assist in the childbirth process.

Keyword: determinant factors, pregnant women’s intention, antenatal care
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Introduction
Health services in the pregnancy phase are known as 

antenatal care (ANC). Antenatal care is a health service 
provided by health workers to maintain pregnant women 

and their babies’ health during pregnancy1. This service 
is essential for pregnant women to maintain pregnant 
women’s health so that the pregnancy process of the 
mother runs normally, and ANC services are expected 
to detect pregnancy problems early2.

Indonesia’s Health Ministry shows that there has 
been an increase in K4 coverage (fourth visit during 
pregnancy) in Indonesia from 87.30% in 2017 to 88.03% 
in 20183. The targeted strategic plan of K4 coverage by 
the Ministry of Health in 2018 is 78%. When compared 
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with the realization of K4 coverage in 2018, Indonesia 
has reached the target. While the coverage of K4 
services in Central Kalimantan in 2018 was 84.79%. 
The K4 service achievement is higher than in 2017, with 
K4 service coverage of 83.88%4. While the examination 
of pregnancy in Kotawaringin Timur in K1 (first visit 
during pregnancy) was 81.20%, and K4 was 74.50%, 
including low5.

Adolescent pregnancy is a pregnancy that occurs in 
women aged 10-19 years. Teenage girls who become 
pregnant at the age of 10-19 years have a higher risk 
because the reproductive organs are not mature enough 
to perform their functions6. Law Number 35 the Year 
2014 article 26 paragraph 1c regarding child protection 
states that parents are obliged and responsible for 
prohibiting child marriage7. In Indonesia, there are 
37.91% of married children under the age of 168. 
Meanwhile, around 16 million women aged 15 to 19 
years, and 2 million women aged less than 15 years give 
birth each year9.

Based on the Unicef   report, Indonesia is a country 
with the seventh-highest child marriage rate, amounting 
to 457.6 thousand women aged 20-24 years old married 
before 168. Badan Pusat Statistik stated that there were 
20 provinces in Indonesia with a higher prevalence of 
adolescent marriages than the national figure of 22.82% 
in 2015. The highest percentage of adolescent married 
women is Central Kalimantan Province, with a rate of 
33.56%10. The percentage of women who had given 
birth or were pregnant with their first child in Central 
Kalimantan in 2017 was 13.8%, this figure is above the 
national average of 7.1%11. Kotawaringin Timur has a 
relatively high early pregnancy rate compared to other 
regions12.

Mortality of pregnant women, childbirth, and 
puerperal are significant problems in developing 
countries. The process of pregnancy and birth in 
adolescence is one of the factors that contribute to 
maternal mortality. Women who are married in their 
teens have a higher risk of pregnancy, the younger the 
age of a woman having a pregnancy, the higher the risk 
for complications13. Complications during pregnancy 
and childbirth are common causes of death in adolescents 
aged 15-19 years. Toddlers born to mothers with teenage 
pregnancies have a higher risk of experiencing low birth 
weight (LBW), preterm delivery, fetal growth restriction 
(FGR), and fetal distress14.

It is known that 80% of maternal mortality can 
be prevented if pregnant women have access to health 
services to conduct regular antenatal care15. Low antenatal 
care caused by individuals, families, communities, and 
health institutions’ problems16. Constraints faced in 
implementing health services for pregnant women are 
the lack of access of pregnant women to health services 
provided by health workers and the quality of services 
that must be further improved17. Besides, the intention 
of prenatal care for pregnant women in Kotawaringin 
Timur also tends to be low, namely 81.4%5. This study 
aimed to analyze the local determinant factors that 
contribute to adolescent pregnant women’s intention in 
carrying out antenatal care.

Methods
This study used a qualitative research method, 

conducted in October 2019, and located in four sub-
districts of Kotawaringin Timur district. Data were 
collected from the results of focus group discussions 
(FGD) and in-depth interviews. The informant of 
this study was 44 adolescent pregnant women and a 
traditional leader (Damang). Data collected from the 
results of FGD and in-depth interviews are processed 
using the self-view value domain method.

Result
The low antenatal care for adolescent pregnant 

women can be caused by the mother’s intention to have 
her pregnancy checked by health workers who are still 
low. Adolescent pregnant women’s intentions during 
the process of pregnancy care are influenced by several 
things, such as the availability and ability of people who 
help or assist the process of pregnancy and childbirth 
care. Based on the results of FGDs and in-depth 
interviews, the informants revealed that the obstacles 
during antenatal care because of the distance to a distant 
health facility, and no one accompanies them. Mrs. 
RN is a 19-year-old pregnant mother who said that she 
rarely checked her pregnancy there because no one was 
accompanied her, and the distance of the health facility 
was also far from home.

“...Kalau kami disini jarang memeriksakan 
kehamilan karena tidak ada yang mengantar lalu jarak 
Puskesmas juga jauh...” 

“...We rarely check our pregnancy here because 
there is no one to accompany, so the distance of the 
Puskesmas is also far...” (Mrs. RN, 19 yo)
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Based on the FGDs and in-depth interviews, 
adolescent pregnant women also revealed that bidan 
lewu was more attentive, patient, and experienced in 
handling her patients and had managed many childbirths. 
In contrast to midwives who are less familiar, less alert, 
and less skilled in dealing with their patients. Mrs. SY 
is a 16-year-old pregnant mother who said that she 
believed that the bidan lewu is more experienced, has 
dealt dozens of people, and if their pregnancy got a 
problem, it will be fixed by bidan lewu.

“...Menurut saya, dukun kampung lebih 
berpengalaman, puluhan orang sudah ditangani dan 
kalau perut kita turun maka akan dibetulkan posisinya...” 

“...In my opinion, traditional birth attendants are 
more experienced, have dealt dozens of people and if 
our stomach falls then its position will be fixed...” (Mrs. 
SY, 16 yo)

The local traditional leaders stated that the bidan lewu 
would immediately come if asked to help. Therefore, 
pregnant women still entrust their pregnancy to bidan 
lewu because they are considered influential people in 
the community. The traditional leader (Damang) also 
said that ancestors already used the services from bidan 
lewu for over the years. In the past, the people didn’t 
have midwives as health workers, so they came to the 
bidan lewu. Bidan lewu serves the care for pregnant 
women, such as stomach massage, that hopefully will 
help giving birth comfortably.

“...Kalau orang dulu itu kan bilangnya kalau enggak 
diurut perutnya tuh... Orang dulu kan enggak ada segala 
bidan... Nah datangnya itu ke dukun kampung supaya 
enak melahirkannya, gitu bilangnya...”

“...The ancestors told me that if they didn’t massage 
their stomach... They didn’t have midwives... So they 
came to the traditional birth attendant in order to give 
birth comfortably, so they said...” (Mr. X, 57 yo)

The perceptions and beliefs of adolescent pregnant 
women in bidan lewu have been going on for generations 
and still very strong. The cultural factor put forward 
by traditional leaders is that bidan lewu not only deals 
with the childbirth process, but they also understand 
traditions. They also can deal with complaints of 
adolescent pregnant women. There is a culture of 
“Bapalas Midwife” in which midwives or people who 
help pregnant women during childbirth will be given 
food as a thank you and “redeem” the baby. Bidan 

lewu is believed to hold tightly still and understand 
the meaning of these traditions. Therefore adolescent 
pregnant women tend to come to bidan lewu to help 
respect them.

Discussion
The results of this study were in line with research 

conducted by Ye et al. (2010)18 and Gross et al. (2012)19. 
They showed that education, income, knowledge, 
attitudes, distance, and the cost of antenatal care services 
could influence the use of antenatal care services18. 
According to Gross et al. (2012)19, the low quality of 
service and awareness about the benefits of antenatal 
care, late knowing pregnancy, and social and economic 
factors can influence the timeliness in antenatal care 
examination. In this study, pregnant women prefer bidan 
lewu as pregnancy caretakers and childbirth helpers 
because they feel the distance to health facilities is quite 
far, and no one takes them there. Besides, they doubt 
the competence and availability of health workers when 
needed, unlike the bidan lewu available near them. 
Pregnant women assume bidan lewu has sufficient 
experience in dealing with pregnant women.

Depkes (2008)17 stated that the percentage of birth 
attendants provided by non-health workers is quite 
high, with 80% of mothers giving birth in Indonesia 
prefer to give birth to a traditional birth attendant rather 
than to a health facility. Meanwhile, Nurhidayanti’s 
research (2018)20 showed that pregnant women are 
more comfortable giving birth at home and assisted by 
a traditional birth attendant. This result is caused by 
giving birth in a health facility that requires many costs. 
Public trust in bidan lewu and the comfort of giving birth 
at home were higher than those at health facilities.

Trust is a belief in individual behavior that expects 
someone who is trusted will show positive behavior21. 
This research is in line with the theory of Mayer (1995)21 
which showed that traditional birth attendant gives more 
attention, patience, friendliness, obeying the requests of 
pregnant women and mutual trust that makes pregnant 
women choose traditional birth attendant for antenatal 
care. This study’s results were also in line with research 
conducted by Nuraeni (2012)22, which showed that the 
feeling of safety and comfort is also felt by pregnant 
women assisted by a traditional birth attendant. Similar 
studies showed that pregnant women have trust in bidan 
lewu. Apart from the limitations and doubts about health 
workers’ ability, bidan lewu are considered to be more 
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prepared if needed and experienced in handling pregnant 
women so that pregnant women are more confident to go 
to the bidan lewu during pregnancy care and childbirth 
assistance. This belief can encourage the intention of 
pregnant women to check their pregnancy.

Conclusion
Various factors influence the intention of antenatal 

care of adolescent pregnant women in Kotawaringin 
Timur. One of them is the existence of local determinants 
that develop in the culture area of Dayak Ngaju. The 
local determinant factor contributing to the adolescent 
pregnant women’s intention of antenatal care in Dayak 
Ngaju is the involvement of bidan lewu. Bidan Lewu has 
traditionally been used by the local community to treat 
pregnancy and assist the childbirth of pregnant women. 
Local people still believe that bidan lewu has more 
experience, attention, and patience in serving them.

Conflict of Interest: Nil 

Ethical Clearance: This research has been proved 
by Health Research Ethics Committee, Faculty of Public 
Health universitas Airlangga

Source of funding : Universitas Airlangga

Reference
1. Kementerian Kesehatan Republik Indonesia. 

Direktorat Promosi Kesehatan dan Pemberdayaan 
Masyarakat. Jakarta:Kementerian Kesehatan 
Republik Indonesia;2018.

2. Cumber, S. N. et al. Importance of Antenatal Care 
Services to Pregnant Women at the Buea Importance 
of Antenatal Care Services to Pregnant Women at 
the Buea Regional Hospital Cameroon. Journal of 
Family Medicine and Health Care. 2016;2(4):23–
29. https://doi: 10.11648/j.jfmhc.20160204.11.

3. Kementerian Kesehatan Republik Indonesia. Profil 
Kesehatan Indonesia 2018. Jakarta:Kementerian 
Kesehatan Republik Indonesia;2019.

4. Kementerian Kesehatan Republik Indonesia. 
Rencana Strategi Kementrian Kesehatan Tahun 
2015-2019. Jakarta: Kementerian Kesehatan 
Republik Indonesia;2015.

5. Nurfianto, S. Pengaruh Community Development 
Berbasis Determinan Lokal terhadap Pemeriksaan 
Kehamilan oleh Ibu Hamil Usia Dini di Kabupaten 
Kotawaringin Timur Provinsi Kalimantan Tengah. 
Surabaya: Universitas Airlangga; 2019.

6. World Health Organization. Adolescent Pregnancy. 
Geneva: World Health Organization; 2004. 

7. Undang Undang Nomor 35 Tahun 2014 tentang 
Perlindungan Anak

8. Kementerian Pemberdayaan Perempuan dan 
Perlindungan Anak (KPPPA). Profil Anak Indonesia 
2018. Jakarta: Kementerian Pemberdayaan 
Perempuan dan Perlindungan Anak;2018

9. World Health Organization. Adolescent Pregnancy. 
Geneva: World Health Organization; 2014.

10. Badan Pusat Statistik. Perkawinan Usia Anak di 
Indonesia. Jakarta: Badan Pusat Statistik; 2016.

11. Badan Kependudukan dan Keluarga Berencana 
Nasional. Survei Demografi dan Kesehatan 2017. 
Jakarta: Badan Kependudukan dan Keluarga 
Berencana Nasional;2017.

12. Pemerintah Kabupaten Kotawaringin Timur. Profil 
Kesehatan 2019 Kabupaten Kotawaringin Timur. 
Kotawaringin Timur: Dinas Kesehatan Kabupaten 
Kotawaringin Timur; 2019.

13. Traisrisilp K, Jedsada J, Suchaya L, Theera T. 
Pregnancy outcomes among mothers aged 15 years 
or less. Obstetrics and Gynaecology Research. 
2015;41(11):1726-31. https://doi: 10.1111/
jog.12789. 

14. Socolov D, Iorga M, Carauleanu A, Ilea C, Blidaru 
I, Boiculese L, et al. Pregnancy during Adolescence 
and Associated Risks: An 8-Year Hospital-Based 
Cohort Study (2007 – 2014) in Romania, the Country 
with the Highest Rate of Teenage Pregnancy in 
Europe. Biomed Research Internatioal. 2017;1–8. 
https://doi: 10.1155/2017/9205016.

15. Kilpatrick, S. J. et al. Preventability of Maternal 
Deaths: Comparison between Zambian and 
American Referral Hospital. Obstetrics and 
Gynecology. 2002;2(100):321–6. https://doi: 
10.1016/S0029-7844(02)02065-3.

16. McCarthy, J. and Maine, D. A Framework for 
Analyzing the Determinants of Maternal Mortality. 
Studies in Family Planning. 1992;23(1):23–33. 
https://doi: 10.2307/1966825.

17. Depkes RI. Profil Kesehatan Indonesia 2007. 
Jakarta: Departemen Kesehatan RI; 2008

18. Ye, Y. et al. Factors affecting the utilization of 
antenatal care services among women in Kham 
District, Xiengkhouang province, Lao PDR. 
Nagoya journal of medical science. 2010; 7 2(2):23 



Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4      3467

– 33. https://doi: 10.1186/1471-2393-13-196.
19. Gross K, Alba S, Glass TR, Schellenberg JA, Ob¬rist 

B. Timing of antenatal care for adolescent and adult 
pregnant women in South-Eastern Tanzania. BMC 
Pregnancy and Childbirth. 2012;12(16):1–12. 
https://doi: 10.1186/1471-2393-12-16.

20. Nurhidayanti, S., Margawati, A., Irene, M. 
Kepercayaan Masyarakat terhadap Penolong 
Persalinan di Wilayah Halmahera Utara. Jurnal 

Promosi Kesehatan Indonesia. 2018;1(13):45-60. 
https://doi:10.14710/jpki.13.1.46-60

21. Mayer, R. C., Davis, J. H., Schoorman, F. D. An 
integrative model of organizational trust. Academy 
of Management Review. 1995;20(3):709-734.

22. Nuraeni, S, Purnamawati D. Perilaku pertolongan 
persalinan oleh dukun bayi di kabupaten Karawang 
2011. Purwokerto: Universitas Jenderal Soedirman; 
2012.



3468      Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4

The Effects of Prenatal Yoga for Primagravida with  Gen 
Expression mRNA FKBP5 (FK506-binding Protein 51) 

Ruqaiyah1,2, Nusratuddin Abdullah3, Mochammad Hatta4, Nasrudin A Mappeware5, Ayatullah Harun 2, 
Fatmawati Amir2, Alfina Baharuddin6

1Research in Postgraduate Program, Medical Faculty, Hasanuddin University, Indonesia, 2Lecturer in Akbid 
Pelamonia Kesdam VII/Wirabuana, Indonesia, 3Professor Obgyn in, Medical Faculty, Hasanuddin University, 

Indonesia, 4Professor Microbiology Department, of Medical Faculty, Hasanuddin University, Indonesia, 
5Assistant Professor Obgyn in Medical Faculty, University Moslem Of Indonesia, 6Research Environmental health 

Departement of public health, University Moslem of Indonesia

Abstract
Background: FKBP5 protein plays an important role in determining sensitivity to negative glucocorticoid 
feedback, a key mechanism for stopping the HPA axis response in stressful episodes.

Methods: The design of this study is a quasi-experimental approach / quasi experimental and one group 
design pre and post test design with group control. The sample in this study amounted to each group of 12 
respondents as control and treatment of yoga.

Results: There was a significant difference (p = 0.000 <∝) on average FKBP5 gene expression in the control 
group before (7.1 ± 0.59) and after observation (9.43 ± 0.68), meaning that there was an increase in cortisol 
levels in the control group in the control group before and after observation, while the treatment group 
showed a significant difference (p = 0.001 <∝), the average expression of FKBP5 gene before being treated 
(7.52 ± 0.49) and after being treated (6.88 ± 0.54),

Conclusion: There was a significant difference (p = 0.000 <∝) on average FKBP5 gene expression in the 
control group, which means that prenatal yoga decreased FKBP5 gene expression before and after treatment.

Keywords: MRNA expression, FKBP5 gene, Yoga, Trimester III

Original article

Introduction
During pregnancy there is a period of physiological, 

psychological and environmental transition that results 
in varying degrees of difficulty for women. 1,2 bio-
physio-psycho-social changes during pregnancy 
can cause stress. especially in the third trimester, 
because in this period is (waiting period) where there 
is growth and development of the fetus that increases 
dramatically. Research using ultrasound Doppler flow 
velocimetry shows high resistance of uterine arteries in 
women with high anxiety scores in the third trimester1,2. 

Psychological burden on pregnant women is more 
common in the third trimester of pregnancy than in the 
first and second trimester, so that in the third trimester 
mothers need calm and support from their husbands, 
families and health workers, with the expectation that 

mothers can face pregnancy and preparation calm labor, 
without complications3,4,5.

When psychological problems arise during 
pregnancy, a risk assessment of treatment for the mother 
and fetus must be carried out, because pharmacological 
therapies such as antidepressants and benzodiazepines 
are known to cross the placental barrier. Therefore, 
non-pharmacological therapies must be considered as 
possible options for pregnant women in an effort to avoid 
side effects drug6. Some non-pharmacological therapies 
that can be considered include psychotherapy, massage 
therapy, yoga, and listening to music. Yoga has sparked 
a special interest as an alternative therapy, because more 
and more evidence has to do with the increasing effect of 
decreasing depressive symptoms and reducing cortisol 
in some populations7,8
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The FKBP5 gene is located on chromosome 
6p21.31 and has 13 exons. Overexpression of FKBP5 
can reduce the affinity of hormone binding and GR 
nuclear translocation, thereby reducing GR sensitivity 
Decreased GR sensitivity can cause interference with 
negative feedback on the HPA axis and can cause HPA 
axis dysfunction. Many studies show that the interaction 
between FKBP5 polymorphisms and childhood trauma 
is associated with stress-related psychiatric conditions 
910,11.

The importance of FKBP5 in GR signaling was 
initially discovered in New World Monkey which 
showed an increase in plasma cortisol levels compared 
to other apes and primates, including humans. In squirrel 
monkeys for example, free cortisol levels are 50-100 
times that of humans but these animals do not show 
signs of hypercortisolism due to GR resistance in the 
target organ. It has been found that this GR resistance is 
partly conferred by overexpression of FKBP5.12,13.

FKBP5 was chosen in this study because it is based 
on some evidence. FKBP5 protein plays an important 
role in determining sensitivity to negative glucocorticoid 

feedback, a key mechanism for stopping the HPA axis 
response in stressful episodes14,15. Changes in FKBP5 
expression or function can increase cortisol load and 
contribute to allostatic changes in cortisol regulation 
that occur with repeated stress exposure FKBP5 which 
is a co-chaperone of heterocomplex GR, part of negative 
feedback that regulates GR activity. When cortisol 
binds to GR, FKBP5 is replaced by a positive regulator 
signaling GR, FKBP4, and the complex is inserted 
into the nucleus for transcriptional regulation activity. 
Overexpression of FKBP5 reduces nuclear translocation 
from the GR complex by isolating it in the cytosol. 
Interestingly, glucocorticoid exposure increases FKBP5 
expression, reduces glucocorticoid negative feedback 
and allows cortisol to participate in its own regulation 
16,17.

Materials and Methods
 This study uses quantitative research with quasi 

experimental / quasi experimental approaches and one 
group design pre and post test design with group control. 
The research design can be seen in the research design 
scheme.

The population in this study were all trimester III 
primigravida. The sample in this study amounted to 
24 respondents. The inclusion criteria used as research 
subjects include the following: Primigravida trimester 
III (UK> 28 weeks), with a planned pregnancy and 
willing to become a respondent and sign an informed 
consent. Ages 20 to 35 years, Normal pregnancy., Fetus 
alive, single. Criteria for moderate anxiety

Data Analysis
Normality test of sample data with the Shapiro-Wilk 

test, this test is subject to the FKBP5 content ratio scale 
data

Result
In the comparison test FKBP5 gene expression 

in the control group and the treatment group between 
observations before and after paired sample t test (paired 
sample t test) was used.
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Table 1 Results Of Comparison Tests Before FKBP5 Gene Expression and After Treatment

Group treatment 
Before 

Rerata ± SD
After 

Rerata ± SD
p-value

Control 7.1±0.59 9.43±0.68 0.000 

Treatment Yoga 7.52±0.49 6.88±0.54 0.001 

Table 1 shows that there is a significant difference (p = 0,000 <∝) on average FKBP5 gene expression. In other 
words there is the effect of the treatment of Yoga exercises on the expression of FKBP5 gene in third trimester 
pregnant women, namely Yoga exercises can reduce FKBP5 gene expression in third trimester pregnant women. 
So the second minor hypothesis has been proven, that prenatal Yoga exercises affect FKBP5 gene expression in 
trimester III primigravida.

In the results of the comparative test of FKBP5 gene expression between the control group and the treatment 
group, the independent sample t test was explained and shown concisely as shown in table 2 below.

Table 2 Test results for comparison of FKBP5 gene expression groups control with the treatment group

Observation 
Control

Rerata ± SD
Treatment 

Rerata ± SD
p-value

Before 7.1±0.58 7.52±0.49 0.072

After 9.43±0.68 6.88±0.54 0.000

Table 2 shows that there was no significant difference (p = 0.072> ∝) of average FKBP5 gene expression between 
the control group (before) (7.1 ± 0.58) and the treatment group (before) (7.52 ± 0.49). This means that FKBP5 gene 
expression between the control group and the treatment group before observation was the same or there was no 
significant difference.

Appear in Table 2 shows that there is a significant between non-action and prenatal yoga exercises on FKBP5 
gene expression in primigravida trimester III.

Table 3 Correlation test results between variables in groups 

Corelasi variable n Koefisien korelasi 
(r) p-value

Worred with FKBP5 12 0.819 0.001

cortisol with FKBP5 12 0.901 0.000

CRHR1 With FKBP5 12 0.846 0.001

Discussion
Table 1 shows that there was no significant difference 

(p = 0.072> ∝) on average FKBP5 gene expression at 27-

28 weeks gestation between the control group (before) 
(7.1 ± 0.58) and the treatment group (before) (7.52 ± 
0.49) . This means that FKBP5 gene expression between 
the control group and the treatment group at 27-28 
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weeks gestation is the same or no significant difference. 
The results of this study are in line with this study of 
two European cohorts characterized by both middle-
aged and elderly adults using candidate genes and broad 
genome approaches to identify genes associated with 
diurnal cortisol secretion and their relationship with 
depressive symptoms. 

The results of the study obtained evidence of the 
relationship between FKBP5 SNP rs9470080 with 
salivary cortisol concentration and depressive symptoms. 
FKBP5 is a co-chaperone of hsp90, which is part of a 
receptor complex that regulates glucocorticoid receptor 
sensitivity (GR). The increase in FKBP5 gene expression 
causes an increase in GR resistance to cortisol, which 
can cause hypercortisolism18,19.

The examined the relationship of three HPA 
glucocorticoid receptor (NR3C1) -related genes, 
mineralocorticoid receptors (NR3C2), and FK506 
binding protein 5 (FKBP5) with suicide in populations 
in Japan. The results showed that the haplotype in the 
FKBP5 gene was associated with suicide between the 
observed suicide group and the control group. FK506 
binding protein 5 (FKBP5), which acts as a co-chaperone 
of GR, is associated with GR sensitivity to cortisol and 
SNP in the FKBP5 gene has been shown to be associated 
with depression treatment response and recurrence of 
depressive episodes) proved that SNP FKBP5 has been 
associated with depression.

In the literature review, there are several studies 
related to the FKBP5 gene polymorphism associated 
with suicide. Among them are analyzing the American 
population, where it was found that the polymorphism 
of rs1360780 and rs3800373 in FKBP5 was related 
to suicide attempts (p <0.01). Likewise, those who 
analyzed the African population and found that carriers 
of polymorphism rs3800373 had a high rate of suicide 
attempts (0.35), compared with patients exposed to life 
difficulties. On the other hand, there was a significant 
relationship between the hslotype rs3800373TT and 
rs1360780TC in FKBP5 with suicidal behavior in the 
Japanese population (p <0.05 for each haplotype it can 
be concluded that prenatal yoga decreases FKBP5 gene 
expression before and after treatment 20, 21.

The study analyzed FKBP5 and glucocorticoid 
receptor (GR) genes and protein expression in amygdala 
suicides, without a history of clinical psychiatry and 
was not treated with anxiolytic or antidepressant drugs 

and as appropriate. The results showed that FKBP5 
and GR gene expression was significantly reduced in 
AMY (−38% and −48%, respectively) of suicide victims 
compared with controls. Interestingly, FKBP5 and GR 
protein expression also decreased significantly (−41% 
and −42%, respectively) in AMY of suicide victims 
compared to controls. In line with the research conducted 
it was proven that no relationship was found between 
FKBP5 gene polymorphisms and bipolar disorder 
with psychotic characteristics, such as melancholic 
depression22.

Carriers of the rs9470080 genetic variant in the 
FKBP5 gene have lower cortisol and an increased risk of 
depressive symptoms compared to non-variant carriers. 
Observations that FKBP5 rs9470080 carriers are more 
likely to report clinically relevant depressive symptoms 
and are also more likely to use antidepressants or 
antipsychotics further indicate that depressive symptoms 
are good markers of severe psychiatric disorders 8,16,20. 
The results of this study assume that the relationship 
between FKBP5 variants and depression cannot be 
explained by cortisol parameters because there is no 
relationship between cortisol and depressive symptoms, 
this reflects a lack of power, but can also indicate that 
other mechanisms besides the regulation of basic cortisol 
underlie the observed relationship1,7,9.

FKBP51 levels can reach 13 times higher in 
Bolivian squirrel lymphocytes compared with humans, 
which leads to heterocomplex GR and reduced affinity 
for GC ligands. In humans, evidence for GC resistance 
mediated by FKBP51 can now be found. High levels 
of FKBP51 correlate with resistance to GC therapy for 
asthma. This finding suggests that the genetic variant 
of FKBP5 might play an important role in the chronic 
stress response rather than the acute stress response23. 

The increase in FKBP5 activity is also induced by 
stress hormones such as glucocorticoids, thus affecting 
the subsequent transcription of the FKBP5 gene 
and, consequently, GR sensitivity. FKBP5 induction 
by elevated cortisol levels can lead to regulation of 
disturbed negative feedback from the HPA axis, thereby 
extending cortisol levels which increase in response to 
stressors and thus increase susceptibility to psychiatric 
illness. Several SNPs in FKBP5 have been identified 
as interesting, including rs1360780 proven to have 
functionality. The rs1360780 minor allele has been 
associated with twice the amount of FKPB5 protein in 
lymphocytes relative to other genotypes 4,9,16.
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In vitro experiments have shown that overexpression 
of humans FKBP5 also reduces the binding affinity of 
the hormone and GR nuclear translocation. it makes 
sense that changes in FKBP5 expression can also affect 
human GR function in vivo. FKBP5 expression is also 
induced by steroids, including glucocorticoids as part 
of an intracellular ultra-short negative feedback loop 
for GR activity. Increased transcription and translation 
of FKBP5 after activation of steroid receptors will then 
reduce the sensitivity of GR11,13,

Conclusion
There was a significant difference (p = 0.000 <∝) 

on average FKBP5 gene expression in the control group 
before (7.1 ± 0.59) and after observation (9.43 ± 0.68), 
it could be interpreted to mean an increase in cortisol 
levels in the control group in the control group before 
and after observation , it can be concluded that prenatal 
yoga decreases FKBP5 gene expression before and after 
treatment.
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Abstract
Preeclampsia is hypertension that arises after 20 weeks of pregnancy accompanied by proteinuria, the 
symptoms are divided into mild and severe preeclampsia. Preeclampsia with a coma is called eclampsia. 
Globally 80% of maternal deaths are classified as direct death. Hypertension is directly responsible for 
approximately 20% of maternal deaths in the United States. Supas in 2015 showed maternal mortality rate 
in Indonesia 305/100,000 live births and the highest in Southeast Asian countries which only 40-60/100,000 
live births. One of the main causes is preeclampsia/eclampsia. In Sidoarjo Regency in the last 5 years, the 
most common cause of maternal death was preeclampsia/eclampsia by 58%. The purpose of this study was 
to determine the description of the incidence of preeclampsia/eclampsia in the last 5 years in the Sidoarjo 
Regency. This research is a descriptive study with a quantitative approach using secondary data from the 
Sidoarjo District Health Profile in 2015-2019. The results found that the highest incidence of preeclampsia/
eclampsia in the Sidoarjo Regency was Temple Health Center and Taman Health Center (5.74%), and 
Buduran Health Center (4.10%). The trend in the incidence of preeclampsia/eclampsia in the Sidoarjo 
Regency over the past 5 years has fluctuated and has not shown a better change. It could be concluded 
that there are 3 Health Centers that have the highest percentage of preeclampsia/eclampsia due to lack of 
knowledge about maternal health. This shows that the program carried out by the Government to reduce the 
incidence of preeclampsia/eclampsia in the Sidoarjo Regency has not been effective so further intervention 
is needed.

Keywords: preeclampsia, maternal health, ecological analysis.
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Introduction
Preeclampsia/eclampsia is a collection of 

symptoms that occur in pregnant women, childbirth, 
and the puerperium consisting of the tree: hypertension, 
proteinuria, and edema, which usually occurs at more 
than 20 weeks’ gestation, sometimes accompanied 
by convulsions to coma. Although pregnant women 
do not show signs of vascular or hypertension before 

1. Eclampsia is divided into three, namely antepartum 
eclampsia, intrapartum eclampsia, postpartum eclampsia 
and may occur in the last trimester and increase as labor 
approaches 2. 

Risk factors for preeclampsia and eclampsia include 
primigravida, primiparity, age, history of preeclampsia or 
eclampsia, kidney disease, and pre-existing hypertension 
before pregnancy, multiple pregnancies, and obesity 3–5. 
However, from these risk factors, it is still difficult to 
determine the most dominant factor 5. 

Hypertension in pregnancy makes up 5-15% of 
pregnancy complications and is one of the three highest 
causes of morbidity and mortality besides bleeding and 
infection. Globally 80% of maternal deaths are classified 
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as direct maternal mortality. Hypertension is directly 
responsible for approximately 20% of maternal deaths 
in the United States, some cases of eclampsia occur 
within 24 hours after delivery but about 3% of cases are 
diagnosed between 2-10 days postpartum. 

According to the World Health Organization in 
2008, that every year more than 500,000 maternal 
women were dying, one of the causes of maternal and 
fetal morbidity and mortality was preeclampsia, the 
incidence rate was between 0.51%-38.4%. In developed 
countries, the incidence of preeclampsia ranges from 
6-7%, and eclampsia 0.1-0.7%. While the maternal 
mortality rate due to preeclampsia and eclampsia in 
developing countries is still high. Preeclampsia, one of 
the syndromes found in pregnant women over 20 weeks, 
consists of eclampsia and proteinuria with or without 
edema 6.

A study found that there is a relationship between 
age and the incidence of pre-eclampsia, there is a 
relationship between knowledge and the incidence of 
pre-eclampsia. This finding is strengthened by other 
research which states that there is a relationship between 
knowledge of the incidence of preeclampsia/eclampsia 7. 
Based on the background description, the study aimed to 

find out the description of the incidence of preeclampsia/
eclampsia during the last 5 years in Sidoarjo Regency 8.

Methods
This research was a descriptive study with a non-

reactive quantitative approach. The study used ecological 
analysis was conducted by utilizing secondary data on the 
Health Profile of Sidoarjo Regency from 2015 to 2019 9. 
The ecological analysis is one way for researchers to see 
the large-scale impact of a specific policy or intervention 
on the health of the population in an area 10. Descriptive 
analysis was conducted in the form of narratives by 
utilizing previously published literature.

Findings
The trend of the number of live births in the Sidoarjo 

Regency in the last five years (2015-2019) is presented 
in the form of a bar diagram which can be seen in Figure 
1. Live births in Sidoarjo Regency if in the past 5 years 
amounted to 179,609 people. Health Centers that had the 
highest live births were Waru Health Center (7.54%), 
Taman Health Center (6.79%) and Candi Health 
Center (6.75%), while those who had the lowest live 
births were Porong Health Center (1.4%), Kepadangan 
Health Center (1.66%) and Sekardangan Health Center 
(1.87%)11–15.

Figure 1. The trend of Live Birth in the Last 5 Years in Sidoarjo Regency in 2015-2019
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Figure 2. Preeclampsia/Eclampsia Occurrence in Sidoarjo Regency in 2015-2019

The incidence of pre-eclampsia/eclampsia in the 
Sidoarjo Regency in the last five years (2015-2019) is 
presented in the form of a bar chart and can be seen in 
Figure 2. The incidence of preeclampsia/eclampsia has 
been added up over the past 5 years at 47.54%. Health 
Centers that have the highest cases are Candi Health 
Center (5.74%), Taman Health Center and Buduran 
Health Center (4.10%), Urangagung Health Center and 
Tanggulangin Health Center (3.28%), while Health 

Centers which have the lowest cases were Balongbendo 
Health Center, Porong Health Center, Kedungsolo 
Health Center (0.81%), Prambon Health Center, Sedati 
Health Center, Tulangan Health Center, Ganting Health 
Center, Krian Health Center, Barengkrajan Health 
Center (1.64%) and Prambon Health Center, Krembung 
Health Center, Wonoayu Health Center, Sukodono 
Health Center, Sidoarjo Health Center (2.46%)11–15. 

Figure 3. Trends in Pre-Eclampsia/Eclampsia Cases in Sidoarjo Regency in 2015-2019
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The results of this study illustrate that the incidence 
of preeclampsia/eclampsia in the Sidoarjo Regency in the 
last five years is almost evenly distributed in all regions 
of the Sidoarjo Regency. The impact that can affect the 
mother and baby where during preeclampsia in pregnant 
women is reduced blood flow to the placenta that can 
cause impaired fetal growth, premature birth until the 
death of the fetus and the placenta can be released 
prematurely. In more extreme conditions, the occurrence 
of eclampsia can cause bodily damage to maternal death. 
Based on these reasons, a breakthrough is needed in its 
management in overcoming problems related to obstetric 
issues as stipulated in the Decree of the Minister of Health 
of the Republic of Indonesia Number 369/MENKES/
SK/III/2007 concerning Midwifery Service Standards 
following Standard 3, namely midwives providing 
high-quality antenatal care to optimize health during 
pregnancy which includes early detection, treatment or 
referral of certain complications 16.

Early recognition of the diagnosis and perfect 
handling needs to be done to avoid eclampsia because 
the diagnosis of preeclampsia with chronic hypertension 
is not uncommon to cause difficulties. In chronic 
hypertension, elevated blood pressure before pregnancy 
in a young pregnancy, or at 6 months postpartum, will be 
useful for making a diagnosis. Increased blood pressure 
can be prevented by resting and eating a diet. Rest can 
be done by reducing daily work, and it is recommended 
to sit and lie more, a diet high in protein and low in fat, 
carbohydrates, salt, and unnecessary excessive weight 
gain should be recommended 17. 

Primigravida women are also more at risk of dying 
from preeclampsia/eclampsia compared to multigravida 
mothers. The results of this study are also consistent 
with previous research which states that women 
who experience first pregnancy have a risk of severe 
preeclampsia 2.2 times compared to a pregnant woman 
who is more than 1 time 18. Preeclampsia is considered 
a disease in the first pregnancy long ago. The incidence 
of preeclampsia in primigravida and nullipara is higher 
than multigravida/multipara. Generally, pregnancy 
with preeclampsia occurs in primigravida because 
immunologically the formation of blocking antibodies 
against placental antigens in the first pregnancy is 
incomplete, resulting in an unfavorable immune response 
to histoincompability of the placenta 19.

Based on the data contained in the Sidoarjo District 
Health Profile report, the author shows the trend of 

preeclampsia/eclampsia in Sidoarjo regency from 2015 
to 2019 as presented in Figure 3. Figure 3 shows the 
trend of preeclampsia/eclampsia occurrence fluctuating 
and decreasing significant in 2016 (58%) to (34%) in 
2017, then increased in 2018 (48%), then decreased 
again in 2019 (42%)11–15.

The data display showing the trend of fluctuating 
preeclampsia/eclampsia gives a picture of the impact 
on increasing morbidity and mortality in mothers and 
infants in the Sidoarjo Regency. This situation shows 
that the existing programs so far have not been effective. 
The obstacles found in the field to reduce the incidence 
of preeclampsia/eclampsia are the knowledge and 
behavior of the community itself that is less supportive. 
For example, the description of the 4th antenatal care 
visit that is only 97.8% of the target set 100%. Antenatal 
care plays an important role in preventing and detecting 
obstetric complications, antenatal care services are one 
of the maternal and child health service programs 15,20.

The results of this study are in line with the results of 
previous studies which inform that there is a relationship 
between the mother’s knowledge and the incidence of 
preeclampsia 21. Knowledge is the result of knowing 
and occurring after people have sensed a certain object. 
The level of knowledge is influenced by several factors 
such as education, age, information, social culture, 
environment, and experience 22,23. The more dominant 
factor of the results of this study is information where 
the more information obtained, the higher the level of 
knowledge about preeclampsia 21. 

Policies on maternal health in the last five years need 
to be reviewed, community support for maternal and child 
health service programs needs to be encouraged again, 
especially for antenatal care 20,24. The government needs 
to promote counseling about pregnancy and childbirth 
with complications, especially for pregnant women 
who are at risk. Especially in primigravida mothers, 
have a history of hypertension and have hereditary 
preeclampsia/eclampsia, and pregnancy checks at least 
4 times during pregnancy by health professionals for 
early detection of pregnancy complications 22,25,26. 
Midwives as health workers who play a role in services 
are expected to be able to carry out optimal supervision 
if finding pregnant women with age and gravida who are 
at risk, especially at vulnerable times 27,28.

The Health Office is expected to be more selective 
in monitoring the completeness of the recording and 
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reporting system in each health service, such as the 
Health Center and its network, and Private Practice 
Midwives, so it is necessary to conduct an audit with 
the Head of Health Center, Doctors and Midwives in all 
Health Centers in the work area that aims as learning 
so that cases of death do not recur and increase the 
competency standard of health workers by conducting 
training and a Memorandum of Understanding with the 
medical services in the Hospital 29,30. Advocacy is needed 
in the field of budgeting for training for health workers, 
especially midwives, as the spearhead of maternal and 
child health services at the Health Center. Training and 
refreshing are needed, especially for competencies in 
obstetric emergencies.

Conclusions
The incidence of preeclampsia/eclampsia in the 

Sidoarjo Regency in the last five years was 48%. Health 
Centers with above-average preeclampsia/eclampsia 
were 11 Health Centers including Tarik Health Center, 
Krembung Health Center, Wonoayu Health Center, 
Sukodono Health Center, Sidoarjo Health Center, Waru 
Health Center (2.46%), Tanggulangin Health Center, 
Urangagung Health Center (3.28%), Buduran Health 
Center, Taman Health Center (4.10%) and Candi Health 
Center (5.74%). Based on the Sidoarjo District Health 
Profile Report states that the prevalence of preeclampsia/
eclampsia which was evenly distributed and quite high 
was caused by people’s behavior that is less supportive 
of antenatal care services.

Trends in the incidence of preeclampsia/eclampsia 
in the Sidoarjo Regency in the past five years have 
fluctuated and have not shown any changes for the better. 
There was an increase in 2018 where the percentage of 
the incidence of preeclampsia/eclampsia was 34% to 
48% in 2018.
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Abstract
The anti-diabetic drug liraglutide was loaded within LDH nanoparticles using the Fe+3, Al+3, Fe+2 and Ni+2 
ions, the preparation of LDH was carried out via the titration of 2M of NaOH with trivalent and divalent ions 
in presence 0.5M HCl, the prepared compounds of liraglutide with LDH were tasted with selective groups 
of rats.

The compounds were characterized with Fourier transform infra-red (FTIR), X-ray diffraction (XRD), 
Atomic force microscopy (AFM), Zeta potential and Scanning electron microscopy (SEM).

The animals that injected with weekly dose of the prepared compounds shows the weight reduction 
comparative with that of the animals injected daily dose of pure liraglutide. 

Keyword; Liraglutide, double layered hydroxide, nanoparticles, antidiabetic drug.

Introduction
Liraglutide is a fatty acid derivative of glucagon 

like peptide-1 [GLP-1]. It is formed by attaching a 
16-carbon fatty acid molecule at position Lys26 and 
making an Arg34Lys substitution on GLP-1, and shares 
approximately 97% sequence homology with GLP-
1 so retains the physiological activities of GLP-1[1, 2]. 
These structural modification of liraglutide increase 
chain aggregation, promote reversible non-covalent 
binding to other molecules, such as albumin, and resist 
dipeptidyl peptidase degradation. Liraglutide marketed 
as Victoza®, is a 1.8 mg daily subcutaneous injection 
that was initially approved by the FDA in 2010 as an 
adjunct therapy to diet and exercise for management of 
type 2 diabetes. Appetite suppression and delayed gastric 
emptying are thought to be responsible for the weight 
lowering effects of GLP‐1. As a result, liraglutide was 
also developed as a weight loss agent [3].

Layered double hydroxides (LDHs), also known 
as hydrotalcite-like compounds, represented by the 

general formula[MII 1−xMIIIx (OH)2]x+[(An-)x/n · yH2O]
x− , where MII and MIII, di-and tri-valent metal cations, 
respectively, are capable of occupying the octahedral 
interspaces of brucite-like sheet. A is anions between 
the layers can compensate the positive charges of the 
layer structures and these interlayer regions may contain 
water molecules[4]. Recently, particular attention has 
been focused on the LDH-based controlled release 
systems. Although many biomolecules/LDH hybrid 
complexes have been reported, only a few examples 
have been studied as drug delivery carriers. In the present 
study, liraglutide drug was selected as a model drug 
and intercalated into Fe+2/ Fe+3 LDH, Fe+2/Al+3-LDH 
and Ni+2/Fe+3- LDH successfully by coprecipitation 
technique. This work focus on the structure and slow/
controlled release property of a synthesized drug–LDHs 
composite intended for providing basic data for organic–
inorganic LDH hybrids[5].

Materials and Methods
1. Preparation of precursor and hybrids

Synthesis of Fe+2/Fe+3 layered double hydroxides 
nanoparticles

The synthesis of Fe+2/Fe+3 LDHs NPs was done by 
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mixing 1:2 molar ratio of Fe+2/Fe+3 (25 mL of 0.02 M 
of FeSO4.7H2O solution and 25 mL of 0.04 M of FeCl3 
solution addition 2.1 mL 0.5 N HCl. Then a drop wise 
titration is done with 2 M NaOH with vigorous magnetic 
stirring at 80 ◦C until pH elevated from 2 to 9 with 
change in color of the solution from clear yellow to dark 
brown suspension which is then left at room temperature 
for 24 hours. The suspension is filtered and continuously 
washed with deionized water until the filtrate became 
neutral. The obtained solid residue was dried at 50◦C in 
oven for 4 hours [6].

Synthesis of Fe+2/Al+3 Layered Double 
Hydroxides nanoparticles

In the present work Fe+2/Al+3 LDHs NPs was 
synthesized by mixing 25 mL of 0.06 M of Al(NO3)3 
solution and 25 mL of 0.02 M of FeCl3 (3:1 ratio) 
respectively. To which 2.1 mL of 0.5 N HCl was added, 
then titrated drop by drop with 2 M NaOH with vigorous 
magnetic stirring at 80◦C until the pH elevated from 2 
to 9 with change in the color of the solution from clear 
yellow to light brown suspension which is then left at 
room temperature for 24 hours. The resultant suspension 
filtered and washed with deionized water several times, 
until the filtrate became neutral [7]. 

Synthesis of Ni+2/Fe+3 Layered Double 
Hydroxides nanoparticles

Ni+2/Fe+3 LDHs NPs was synthesized by mixing 25 
mL of 0.75 M of Ni(NO3)2 solution and 25 mL of 0.25 
M of FeCl3 (3:1 ratio) respectively. To which 2.1 mL of 
0.5 N HCl was added, then titrated drop by drop with 2 
M NaOH with vigorous magnetic stirring at 80◦C until 
the pH elevated from 2 to 9 with change in the color 
of the solution from clear yellow to brown suspension 
which is then left at room temperature for 24 hours. The 
resultant suspension filtered and washed with deionized 
water several times, until the filtrate became neutral [8].

Synthesis of Fe+2/Fe+3 Layered Double 
Hydroxides loaded liraglutide

The method used to synthesis the liraglutide loading 
with LDH can be describe as: In beaker 500 ml in size 
put 10 ml (0.00121g, 0.0008 M) of FeSO4.7H2O solution 
mixed with 10 mL (0.00064g, 0.0004 M) FeCl3 solution. 
The mixture were treated with 2.1ml 0.5 HCl and 1ml 
of liraglutide (0.006g, 0.0016 M) at the same time, the 
produced mixture was titrated with 2M, NaOH solution 
at room temperature, the PH was rapidly elevated to Ca 9 

and the colour of mixture observed change from yellow 
to dark brown suspension [9]. 

Synthesis of Fe+2/Al+3 Layered Double 
Hydroxides loaded liraglutide

The method used to synthesis the liraglutide loading 
with LDH can be describe as: In beaker 500 ml in size 
put 10 ml(0.0017g, 0.0008M) of Al (NO3)3 solution 
add to 10 ml of (0.00064g, 0.0004M) FeSO4 solution. 
The mixture were treated with 2.1ml 0.5 HCl and 1ml 
of liraglutide (0.006g, 0.0016 M) at the same time, the 
produced mixture was titrated with 2M, NaOH solution 
at room temperature, the PH was rapidly elevated to Ca 
9 and the colour of mixture observed change from pale 
yellow to light brown suspension [10].

Synthesis of Ni+2/Fe+3 Layered Double 
Hydroxides loaded liraglutide

The method used to synthesis the liraglutide loading 
with LDH can be describe as: In beaker 500 ml in size put 
10 ml (0.00146g, 0.0008M) of Ni(NO3)2 solution mixed 
with 10 mL (0.00064g, 0.0004M) of FeCl3 solution. 
The mixture were treated with 2.1ml 0.5 HCl and 1ml 
of liraglutide (0.006g, 0.0016 M) at the same time, the 
produced mixture was titrated with 2M, NaOH solution 
at room temperature, the PH was rapidly elevated to Ca 9 
and the colour of mixture observed change from yellow 
to brown suspension [9].

Animals and study design: 

Thirty adult’s male wistar rats (weighing 220-248 
gm) were utilized in this study. Animals were attained 
and placed in animal house of College of Pharmacy/ 
Mustinsiryiah University, they received water and 
ordinary pellets for one week for acclimatization, after 
that they feeding lard [11] for 12 weeks to develop obesity 
were divided into 5 groups:

· (Group A) was receive 0.5ml/kg/week normal 
saline.

· (Group B) was receive 600μg/kg/day of pure 
liraglutide.

· (Group C) was receive 650μg/kg/week IP of 
Fe+2/Fe+3 LDH loaded liraglutide. 

· (Group D) was receive 655μg/kg/week IP of 
Ni+2/Fe+3 LDH loaded liraglutide.

· (Group E) was receive 658μg/kg/week IP of 
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Fe+2/Al+3 LDH loaded liraglutide.

Animals were kept in plastic cages each with 
dimension (20x25x35 cm) that harbor three rats, animals 
within same cage were discriminated by back fur marking 
by using waterproof colored marker. The animals were 
placed under controlled condition of room temperature 
(25 ±10C) and light stream of 12 hours light/ 12 hours 
dark cycles. Diet and water were attainable easily to 
animals. Animals study design started in February /2019 
and ended in Jun /2019. Ethics committee of the College 
of Pharmacy/ Mustansiriyah University was given their 
approval to begin the study.

Results and Discussion
Characterization of prepared compounds

FT-IR spectra for LDHs and LDHs loaded 
liraglutide

The FT-IR spectra of the synthesized compounds 
displays the characteristic absorption bands by which 
the functional groups were identified [12]. The assigned 
bands of LDHs spectra and LDHs loaded drug spectra 
refer to the type of binding between the molecules as 
hydrogen bonding only as a physical tied and easy 
liberate in target site[13].

X-ray diffraction (X-RD)

A general analysis of these patterns shows that the 
LDHs loaded liraglutide shows the peaks at 33 two 
theta assigned to the dihedral geometry as amorphous 
structure with small difference between LDHs types. 
Such difference is attributed to the higher similarity of 
ionic radii for the ion pair.

Atomic force microscopy (AFM) Results: 

Results of the AFM images of the LDHs typical 
surface (in three and two dimensions), the spectrum of 
AFM pictures of prepared compounds before and after 
loading the liraglutide since the difference between the 
arrangements of layered after loading is very clear refer 
to the affecting of binding of drug with the LDH, from 
the study of surface and layered of nanocompounds 
were arrange as vertical cylinders this shape make the 
molecules easy to liberate the liraglutide.

Zeta potential measurement

Zeta potential measurement for the prepared LDHs 
loaded liraglutide. The criteria of stability of NPs are 

measured when the values of zeta potential ranged from 
higher than +20 mV to lower than -20 mV. The values 
of the zeta potential of the prepared compounds are 
listed in table-1 provided satisfactory evidence about 
their little tendency towards aggregation when its zeta 
potential in the negative scale and below -20 mV. These 
results suggested that the prepared LDHs loaded drug 
particles were stable with no tendency to aggregates and 
this in agreement with the results reported for colloidal 
nanoparticles behavior [14]. 

Table 1: Zeta potential values for the prepared 
LDHs NPs loaded liraglutide

LDHs NPs Type
Zeta Potential

(mV) ± SD
Mobility (μ/s)/(V/

cm) ±SD

Fe+2/Fe+3 LDHs 
loaded liraglutide -32.82 -2.56

Al+3/Fe+2 LDHs 
loaded liraglutide -26.45 -2.07

Ni+2/Fe+3 LDHs 
loaded liraglutide -28.00 -2.19

Scanning electron microscopy (SEM) 

The pictures shown in figure-1 represented the 
SEM images of LDHs loaded liraglutide. The images 
confirmed the layered shape of LDHS with multiple 
agglomeration areas, due to the hydrogen bonding 
attraction between multiple hydroxyl groups those had 
not been hydrolyzed by acidic hydrolysis [15].

In vivo

The change in the initial and final mean of body 
weight of group A (0.5ml/kg/week) normal saline 
intraperitoneal after four weeks was small that indicate 
there is no significant difference (p = 0.07). While body 
weight of group B was significantly decreased (p < 0.05) 
after daily administration of 600µg/kg liraglutide plus 
0.5ml/kg normal saline intraperitoneal for four weeks. 
This result in weight reduction compatible with result 
that reported by Astrup et al. [16]. Liraglutide lead to 
slows gastric emptying time and decrease food intake, 
so cause weight reduction [17].
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The body weight of prepared compounds groups 
C, D and E was significantly decreased (p< 0.05) 
after weekly administration of prepared LDHs loaded 
liraglutide plus 0.5ml/kg normal saline intraperitoneal 
for four weeks.

Reduction in the weight of groups C and E about 
18% of body weight after four weeks this results very 

close to results of group B (daily dose of pure liraglutide) 
that mean Fe+2/Fe+3 LDH and Fe+2/Al+3 LDH are more 
suitable for loading drugs because these compounds 
have higher loading capacity than group D as shown in 
(figure-2). The statistical analysis of rat ´s body weight 
represented as mean ± standard error of mean in groups 
(n=6 for each group). 

Figure 1: SEM images of the prepared LDHs loaded liraglutide in different measurements.

Figure 2: Bar chart illustrate the changes in body weight after four weeks of receiving these prepared 
compounds: 

Different small letters indicate significant differences among the treatments group p< 0.05.
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Conclusion
1. Characterization and identification of the 

synthesized compounds were confirmed by 
determination of FT-IR spectroscopy.

2. The size of the nanocarrier was successfully 
confirmed by AFM, SEM and XRD.

3. The zeta potential analysis provided a satisfactory 
evidence about the prepared LDHs little tendency 
towards aggregation.

4. The Preliminary study of the weight reduction 
activity by intercalation of liraglutide drug within 
LDHs NPs via co-precipitation method provide 
a promising nanocarriers to prolong duration of 
action of liraglutide.
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Abstract
High rates of Sick Building Syndrome in other countries where pollution levels are far lower than Indonesia, 
it is suspected that Sick Building Syndrome in Indonesia is already worrying and that pollution levels are very 
high. This syndrome can cause respiratory infections and can worsen people with asthma and allergies due to 
dirty air. The main objective of this study is to analyze the relationship of temperature and humidity in air-
conditioned rooms to the emergence of Sick Building Syndrome in UPT PSMB-LT Surabaya. This research 
is a descriptive study using an observational and approach cross-sectional. The population in this study 
were all employees who worked at UPT PSMB-LT Surabaya, as many as 35 people, using Non-Probability 
Sampling namely techniques, total sampling. Data collection is done by interview and observation. Data 
will be processed and presented in the form of frequency tabulation and described using a contingency 
coefficient test. The results of this study indicate that the measured air temperature meets the standards 
except for the physics laboratory room and the air humidity measured mostly does not meet the standards 
except the leadership room, treasurer room, quality assurance room, physics laboratory room and cation 
room. Symptoms of Sick Building Syndrome most commonly complain of symptoms on the skin. There is a 
moderate relationship between the incidence of Sick Building Syndrome and age. Suggestions for companies 
are to pay attention to the temperature of the air inside and outside the room as well as the humidity of the 
air, SBS complaints need to be aware of early on, use a lotion before entering an air-conditioned room.  

Keywords: physical quality of the air, air-conditioned rooms, Sick Building Syndrome
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Introduction

The development of population and the world 
economy is driving rapid urbanization from rural to 
urban areas, almost every major city in the world stands 
tall buildings soaring into the sky which is a result of 
limited land for settlements, offices and centres of 
economic activity.

Tall buildings are built with closed structures and 
are equipped with air circulation and artificial cooling 
systems to create comfortable working environment 
conditions. The outside air entering the building’s 
ventilation system will be reduced to even zero, only 
recirculating air is used for breathing. This causes poor 
indoor air quality (IAQ) and many free radicals originate 
from cigarette smoke, ozone from copiers and printers, 
furniture, paints and cleaning materials 1.

The United States Agency or the Occupational 
Safety and Health National Institute for Occupational 
Safety and Health (NIOSH) conducted a study of 446 
buildings in the United States and found that there 
were six main sources of air pollution in the building. 
The six main sources of air pollution are the causes of 

DOI Number: 10.37506/ijfmt.v14i4.12166



Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4      3487

air pollution in buildings due to pollution from tools 
and or materials inside the building (17%), pollution 
entering from outside the building (11%), pollution from 
building materials and office equipment (3%), microbial 
pollution (5%), inadequate ventilation (52%), and 12% 
from unknown sources 2.

The physical quality of the air such as air temperature 
and humidity are important things to consider. Research 
in air-conditioned rooms shows air temperature and 
humidity significantly influence Sick Building Syndrome. 
The study was a study of 3 which showed that there was 
a significant relationship between temperature (OR = 
3.363) and humidity (OR = 2.923) with the incidence of 
Sick Building Syndrome.

Sick Building Syndrome (SBS) has been known 
since 1970. Occupational medicine in 1980 introduced 
the concept of SBS as a health problem due to the 
work environment related to air pollution, IAQ and 
poor ventilation of office buildings. World Health the 
Organization (WHO) reported in 1984 that 30% of 
new buildings around the world complained to workers 
linked to IAQ 4. Regionally, low and middle-income 
countries in Southeast Asia and the West Pacific had the 
highest levels of air pollution in 2012, with a total of 
3.3 million deaths related to indoor air pollution and 2.6 
million deaths related to outdoor air pollution 5.

The high rate of morbidity Sick Building Syndrome 
(SBS)in other countries whose pollution levels are 
much lower than Indonesia raises the suspicion that 
Sick Building Syndrome (SBS) in Indonesia has also 
been alarming, especially in Surabaya where pollution 
rates are very high. UPT PSMB-LT Surabaya is deemed 
necessary to be investigated because its location is 
located in an area with quite high pollution levels and the 
use of a system Air Conditioning that has the potential to 
cause Sick Building Syndrome (SBS).

The number of activities in the building can increase 
the number of pollutants in the room. In closed buildings 
that use air conditioners or air conditioners, the design of 
air conditioners that are used to regulate room temperature 
continuously can remove some of the pollutant material, 
but the air circulation only revolves around the same 
place and added to the presence of pollutants in the same 

air. This can lead to Sick Building Syndrome (SBS). 
This syndrome can cause respiratory infections and can 
worsen people with asthma and allergies due to dirty air. 
Therefore, an occupational health effort is needed so that 
no more employees are complaining about the symptoms 
of Sick Building Syndrome (SBS). One effort that can be 
done is to get to know and know SBS complaints early 
which is common in offices with the use of AC.

This study aims to analyze the relationship of air 
temperature in air-conditioned rooms to the emergence 
of Sick Building Syndrome in UPT PSMB-LT Surabaya.

Methods

type of research is a descriptive study with a study 
design cross-sectional. The population is all employees 
who work at UPT PSMB-LT Surabaya as many as 
35 people. The sampling method is done by using the 
technique, Non-Probability Sampling which is a total 
sampling of 35 people.

The research variables include the independent 
variable (free) in the form of physical quality of air in the 
room which includes air temperature and the dependent 
variable (bound) in the form of complaints Sick Building 
Syndrome that is felt by employees due to air exposure 
while in the air-conditioned room during working hours.

Data collection techniques include primary 
and secondary data collection using data collection 
instruments in the form of observation sheets and 
questionnaires. Primary data collection is done by field 
observations, interviews and the results of measurements 
of air temperature, while secondary data is obtained 
from data that is already in the office.

Results

Relationship of Physical Air Quality toe vents 
Sick Building Syndrome

Relationship of Air Temperature events The Sick 
Building Syndrome following is a cross-tabulation data 
of Sick Building Syndrome in terms of air temperature 
in UPT PSMB-LT Surabaya. The table explains the 
relationship between air temperature and the incidence 
of Sick Building Syndrome.
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Table 1: Relationship between Air Temperature and the Occurrence of Sick Building Syndrome

Temperature

SBS Total

Yes No

n % n % n %

18-28˚C 15 44.1 19 55.9 34 100.0

<18˚C or> 28˚C 1 100, 0 0 0.0 1 100.0

Total 16 45.7 19 54.3 35 100.0

Based on the cross-tabulation above it can be seen that respondents who experienced SBS at 18-28˚C air 
temperature were 15 people (44.1 %) of the total respondents who worked in the room with the temperature as many 
as 34 people, while the respondents who experienced SBS at air temperature <18˚C or> 28˚C as many as 1 people 
(100.0%) of the total respondents who worked in the room with the temperature is 1 person.

Based on the test results using a contingency coefficient, the associational value is 0.184. When viewed from 
the level of relationship, the value of the association is 0.184 in the range of values   from 0.00 to 0.25, which means 
it has a weak relationship level. This shows that there is no relationship between air temperature and the incidence 
of Sick Building Syndrome.

Relationship of Air Humidity toe vent The Sick Building Syndrome

following is a cross-tabulation data of Sick Building Syndrome in terms of air humidity in UPT PSMB-LT 
Surabaya. The table explains the relationship between humidity and the incidence of Sick Building Syndrome.

Table 2: Relationship of Air Humidity to The Occurrences of Sick Building Syndrome

Air Humidity

SBS Total

Yes No

n % n % n %

40-60% 7 63.6 4 36.4 11 100.0

<40% or> 60% 9 37.5 15 62.5 24 100.0

Total 16 45, 7 19 54.3 35 100.0

Based on the cross-tabulation above it can be seen 
that respondents who experienced SBS in air humidity 
40-60% were 7 people (63.6%) of the total respondents 
who worked in a room with that temperature as many 
as 11 people, while respondents who experienced SBS 
in humidity <40% or> 60% were 9 people (37.5%) of 

the total respondents who worked in the room with the 
temperature as many as 24 people.

Based on the results of testing using the contingency 
coefficient, the associational value is 0.237. When 
viewed from the level of relationship, the association 
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value of 0.237 is in the range of values   from 0.00 to 
0.25, which means it has a weak relationship level. This 
shows that there is no relationship between air humidity 
with the incidence of Sick Building Syndrome.

Discussion

Relationship between Physical Air Quality and 
occurrence of Sick Building Syndrome

The temperature that is too high or too low can 
affect one’s concentration and workability. Too high 
a temperature causes a person to lose fluids faster 
and in extreme conditions can cause a heat stroke. 
Conversely at low temperatures force a person to work 
harder to maintain body temperature remains in normal 
conditions. In extreme conditions temperatures that are 
too cold can cause frostbites. In both above conditions 
either the temperature is too high or too low the body can 
feel fatigued faster than normal and experience a variety 
of symptoms including SBS symptoms 4. According to 
the Standards of Quality following 6, the temperature in 
the workspace is 18-28˚C.

Based on the results of the study note that most 
respondents who experienced SBS at temperatures 
18-28˚C, as many as 15 people (44.1%). The results 
of temperature measurements show that most of the 
temperature rooms still meet the standards, only that 
there are rooms that exceed the standard temperature that 
is considered comfortable for the working atmosphere, 
namely the physics laboratory room with a temperature 
of 29.4 ° C.

Analysis of these two variables uses a contingency 
coefficient and the associated value is 0.184. When viewed 
from the level of relationship, the value of the association 
is 0.184 in the range of values   from 0.00 to 0.25, which 
means it has a weak relationship level. This shows that 
there is no relationship between air temperature and 
the incidence of Sick Building Syndrome. These results 
are in line with research conducted by 7 and 8 that the 
temperature in the work environment is not a trigger for 
SBS complaints. This can occur because the temperature 
is still within normal limits for the work environment 
for employees. Because with these temperatures, body 
temperature does not waste too much energy to adapt to 
the surrounding environment. This is what might cause 
in this study, the temperature has no relationship with 

SBS.

Relationship of Air Humidity to occurrence Sick 
Building Syndrome

Relatively low air humidity of less than 20% can 
cause dryness of the membrane mucous membranes, 
whereas high humidity will increase the growth of 
microorganisms 9. According to the Standards of Quality 
following 6, the humidity in the workspace is 40-60%.

Based on the results of the study note that the majority 
of respondents who experienced SBS in humidity <40% 
or> 60%, as many as 9 people (37.5%). Meanwhile, the 
results of humidity measurements show that most of the 
humidity rooms do not meet the standards, there are 7 
rooms with humidity not meeting the standards of the 
total rooms that are as many as 12 rooms. Humidity in 
7 rooms has exceeded the existing standard that is more 
than 60% to increase the growth of microorganisms 
following the opinion 10 that lower humidity of 70% 
can cause dryness of the mucous membrane while high 
humidity can increase the growth of microorganisms.

According to 9, room air humidity is one of the factors 
that influence room temperature so that if humidity 
is high, the air temperature will drop, conversely if 
humidity is low, the air temperature will rise. This can 
affect the health of the occupants of the room, so it needs 
attention.

Analysis of these two variables uses a contingency 
coefficient and the associated value is 0.237. When 
viewed from the level of relationship, the association 
value of 0.237 is in the range of values   from 0.00 to 
0.25, which means it has a weak relationship level. This 
shows that there is no relationship between air humidity 
with the incidence of Sick Building Syndrome. These 
results are in line with research conducted by 7 and 8 
that humidity in the work environment is not a trigger 
for SBS complaints. This can occur because there 
are still other factors that influence the onset of SBS 
symptoms, for example, the quality of air chemistry and 
air microbiology.

Conclusion

The results of physical air quality measurements 
include air temperature and humidity. Most of the 
measured temperatures have met the standard, except 
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for the physics laboratory room where the temperature 
exceeds the specified standard of 29.4 ° C. The measured 
air humidity mostly does not meet the standard with the 
number of rooms where the humidity does not meet the 
standard that is 7 rooms out of a total of 12 rooms, except 
the leadership room, treasurer room, quality assurance 
room, physics laboratory room and cation room that 
have met the standard.

The symptoms of Sick Building Syndrome most 
complained are symptoms on the skin of 21 people 
(21.7%), respondents experiencing SBS as many as 16 
people (45.7%).

From the results of testing using the contingency 
coefficient, it is found that there is a moderate relationship 
between the incidence of Sick Building Syndrome and 
age, but there is a weak relationship between Sick 
Building Syndrome with gender, length of work and 
length of service.

From the test results using a contingency coefficient, 
it is found that there is a weak relationship between the 
incidence of Sick Building Syndrome and the physical 
quality of the air which includes the temperature and 
humidity of the air.
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Abstract 
This study aims to understand the effect of natural antibiotics from sambiloto (Andrographis paniculata) 
extract to laying hens infected with Avian Pathogenic Escherichia coli (APEC). The activation test of 
sambiloto was performed by using a dilution method included a minimum inhibitory concentration (MIC) 
and a minimum bactericidal concentration (MBC). Laying hens were distributed into five groups: normal 
group, APEC group with no treatment, and APEC group given 10%, 20%, 30% sambiloto extract for two 
weeks. The data were analyzed using ANOVA and continued with the F test. Based on the results, the 30% 
extract has improved the hen day production (HDP) of laying hens infected with APEC.

Keywords: Andrographis paniculata, Avian Pathogenic Escherichia coli, Antibiotic, Hen Day Production

Introduction

Poultry farming has increased significantly every 
year, both in production and consumption. But its 
development has become difficult, one of which is 
caused by APEC. The decline in production caused by 
colibacillosis is quite alarming. This condition leads to 
high morbidity and mortality1. 

APEC attacks the reproductive system, affecting 
daily egg production or HDP. Laying hens exposed 
to APEC cause a 60% decrease in HDP. Antibiotic is 
commonly used as a treatment for colibacillosis2. The 
administration of synthetic antibiotics was performed 
as an effort to eliminate APEC. However, drug 
administration causes antibiotic residues in organs and 
bacterial resistance, creating a lower ability for the drug 
to tackle the disease. APEC has a good ability to adapt 
to drugs so that the continuous use of antibiotics, such 
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as enrofloxacin, oxytetracycline, and sulfadimethoxine, 
would not overcome the APEC3.

Antibiotic resistance affects the hen’s performance. 
An alternative treatment is needed, that has a similar 
function as synthetic antibiotics but fewer side effects. 
One of which is by using medicinal plants. Indonesia 
has a very high diversity of medicinal plants4,5. A 
potential medicinal plant that can be used as a substitute 
for antibiotics is sambiloto. Sambiloto leaves possess 
analgesic, anti-inflammatory, antimalarial, antiviral, 
immunostimulator, antibacterial, hepatoprotective, 
anticancer performance.

Materials and Methods

Plant Identification

Taxonomic identification of the sambiloto 
(Andrographis paniculata) was carried out by the 
Department of Biology, Faculty of Science and 
Technology, Universitas Airlangga, Surabaya, 
Indonesia.

Ethical Clearance: This study was approved by 
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the Committee of Animal Care and Use, Faculty of 
Veterinary Medicine, Universitas Airlangga, Surabaya, 
Indonesia. 

Sambilito Extract Preparation

This study conducted at the Faculty of Veterinary 
Medicine, Universitas Airlangga, Surabaya, Indonesia. 
Sambiloto extract was made into several doses, to know 
which dose gave the best effect against APEC. Around 
1000 grams of sambiloto were smoothed into powder 
and two liters of 95% ethanol was added. The mixture 
was macerated for three days. The supernatant was 
evaporated and 50 grams of crude extract were collected.

Activity Test of Sambiloto Extract against APEC

The bacterial activation test was carried out using 
the diffusion method to determine the sensitivity of 
the sambiloto extract to APEC. The dilution method 
included a minimum inhibitory concentration (MIC) and 
a minimum bactericidal concentration (MBC). The MIC 
method was done by adding 1 mL APEC suspension 
(3×108) to each concentration then incubated at 37 oC 
for 24 hours. The MBC method was carried out using 
6 plates of EMBA. One media was distributed into 
eight groups (7+1 controls) and then each was labeled. 

The MIC test results were planted in EMBA by streak 
method and incubated at 37 oC for 24 hours.

Administration of Sambiloto Extract in APEC 
Laying Hens

The sample used in this study was 25 laying 
hens, strain Isa Brown, 20 weeks old. Animals were 
divided into fi ve groups: normal group, APEC group 
with no treatment, and APEC group given 10%, 20%, 
30% sambiloto extract for two weeks. All animals 
were acclimatized for one week. Laying hens aged 21 
weeks were infected with 1 ml APEC (106 cells/kg 
BW) intramuscularly and then clinical symptoms were 
observed for three days. Treatment began at the age 
of 26 weeks and kept for four weeks until they are 30 
weeks old. Data collected were feed consumption, egg 
production, feed conversion, and the amount of egg 
production. 

Data Analysis

Data were analyzed by Anova (analysis of variance) 
and the F test. If there were signifi cant differences 
(p<0.05), the statistical test was continued with the least 
signifi cant difference (LSD) test.

Result and Discussion

The activity test result of sambiloto extract toward APEC shows the zone of inhibition at the concentration of 
30%.

Figure 1. The MIC results using the diffusion method of sambiloto extract to APEC in different 
concentrations.



Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4      3493

Figure 2: The MBC results of sambiloto extract to APEC in EMBA. 

There was no APEC growth at 30% concentration in the MIC method. The MBC test is the continuation test 
of MIC to prove the MIC test visually. The growth or absence of bacteria at each concentration can be caused by 
different antibacterial levels in each concentration. The more dilute the MIC test means that the amount of solvent is 
greater than the amount of the sambiloto extract.

Based on the results of this study, the higher the concentration of sambiloto extract, the better its ability to inhibit 
APEC development. This was due to the higher the concentration, the higher the active substance contained in the 
extract. At the opposite, the lower the concentration, the antibacterial ability of the extract will also be lower. In 
general, high concentrations of antibacterial agents are considered as bactericidal while at low concentrations it is 
considered as bacteriostatic6. 

Table 1. The Performance of Laying Hens: Food Consumption, Egg Production, Food Conversion, and 
Total HDP. 

Treatments Food Consumption 
(X±SD)

Egg Production
(X±SD)

Food Conversion
(X±SD)

HDP
(X±SD)

P0- 92.42b ± 3.64 65.40d ± 2.33 1.41b ± 0.07 97.5c±5

P0+ 115.85e ± 2.74 52.40a ± 1.87 2.21e ± 0.09 82.5a±5

P1 108.30d ± 2.77 56.50b ± 1.19 1.91d ± 0.07 87.5ab±5

P2 100.32c ± 2.59 62.20c ± 1.96 1.61c ± 0.06 95bc±5.77

P3 85.60a ± 3.79 65.87d ± 2.00 1.29a ± 0.05 97.5c±5

Indonesia has a high biodiversity with may natural 
medicine sources. It has around 30,000 different plant 
species, of which 7,000 are known to possess medicinal 
properties7,8,9,10. Sambiloto is a medicinal herb that is 
cultivated in Southeast Asia. This plant is widely used 
as a traditional medicine in Taiwan, China, India, and 
Thailand to treat infections, colds, fevers, infl ammation, 
and diarrhea. Andrographolide is the major lactone 

diterpene from sambiloto which contains 1.7% of 
the dried leaves and 0.8% of the stem. Sambiloto and 
andrographolide have recently got considerable interest 
because of their diverse physiological functions and 
therapeutic potential, including antioxidants, anti-
infl ammatory, antiapoptotic, antiatherosclerotic, 
anticancer, antiviral, antiviral and hypoglycemic 
effects11.
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Tannin is one of the polyphenol compounds which 
has antibacterial properties. Tannins can inhibit the 
adhesion of bacterial cells attached to the host cell, 
inhibit enzymes and interfere with protein transport 
in the cell layer. Tannins cause lysis in bacterial cells 
through osmotic pressure and physical stress. Flavonoids 
in sambiloto can act as antioxidants, antibacterial, anti-
inflammatory, anti-allergic, and anti-thrombosis12. Our 
previous study found that Phyllanthus niruri L. extract 
can increase the immune response in laying hens infected 
by E. coli13.

 Food consumption in P0+ treatment was the highest, 
with a value of 115.85 grams/hen/day. While the lowest 
was P3 treatment with a value of 85.60 grams/hen/day. 
Increased food consumption in the APEC group with no 
treatment was presumably because the feed could not be 
absorbed properly by the infected intestine and caused 
much-wasted food. The food consumption in P1 and 
P2 groups was decreased because the infected hens had 
been treated with sambiloto extract with concentrations 
of 10% and 20%, respectively. Sambiloto contains 
tannin compounds that can coat the intestinal mucosa so 
that food absorption is inhibited. Tannin compounds that 
are contained in sambiloto plants are able to reduce food 
absorption by depositing mucous protein in the intestine, 
making it possible to reduce food consumption. Food 
consumption in the P0- group shows higher results than 
the P3 group, this is due to the presence of APEC in the 
intestine.

The Anova test, followed by the Duncan test, 
showed that there was a significant difference (p<0.05) 
on egg production among groups. The P0- group was not 
significantly different from P3 but it was significantly 
different from P0+, P1, and P2. The P1 group was 
significantly different from all groups. The P2 group 
was significantly different from all groups. The P3 
group was not significantly different from P0- but 
significantly different from P0+, P1, and P2. The egg 
production of P0- and P3 groups showed similar results 
which were 65.40 grams/hen/day and 65.87 grams/
hen/day, respectively. The egg production of P1 group 
(56.50 grams / hen / day) was lower compared to P2 
(62.20 grams/hen/day). The lowest egg production was 
experienced by the P0+ group with 52.40 grams/hen/day. 
This was caused by the presence of APEC that attacks 
the reproductive system in laying hens, especially in the 

infundibulum. Increased egg production is also affected 
by andrographolide contained in sambiloto extract 
which functioned as antibacterial. Andrographolide is 
the most abundant substance in sambiloto. Besides its 
antibacterial property, andrographolide can also activate 
B lymphocyte cells to produce antibodies11. As an 
antibacterial, andrographolide can inhibit E. coli that 
have been infected in these laying hens. The number 
of doses of sambiloto extract also affects the amount of 
andrographolide content in the extract and influences the 
bacterial inhibition.

The food conversion data shows that the P0+ group 
was significantly different from P0-, P1, P2, and P3. The 
P0- group was significantly different from P0+, P1, P2, 
and P3. The P1 group was significantly different from 
P0+, P0, P2, and P3. The P2 group was significantly 
different from P0 +, P0-, P1, and P3. The P3 group was 
significantly different from P0+, P0-, P1, and P2. The 
P0+ and P1 groups had the highest food conversion with 
a value of 1.66 while P3 showed the lowest results with 
a value of 1.62. The P0 was not significantly different 
from the P2 group, with a conversion value of 1.63. 
Based on these results, the administration of sambiloto 
extract can reduce food conversion rates on laying hens 
infected with APEC. The higher the sambiloto extract 
dose, the lower the feed conversion rate. This is due 
to the flavonoid content in the extract. Flavonoids can 
inhibit bacterial growth by damaging the permeability of 
bacterial cell walls, microsomes, and lysosomes. It is the 
result of interactions between flavonoids and bacterial 
DNA6. The flavonoid content in sambiloto extract is what 
caused the inhibition of E. coli and the hens continued to 
form good antibodies and produce high egg production 
and low food consumption. Food conversion is closely 
related to food consumption and egg production. Low 
food consumption and high egg production can reduce 
food conversion while high food consumption and low 
egg production can increase food conversion which will 
be detrimental to farmers.

Duncan test results on HDP showed that the P0 
group was significantly different from P0+ and P1 
whereas it was not significant from P2 and P3. The P0+ 
group was significantly different from P0, P2 and P3 
groups whereas it was not significant from P1. The P1 
group was significantly different from P0 and P3 groups 
whereas it was not significant from P0+ and P2 groups. 
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The P2 group was significantly different from P0+, 
whereas it was not significant from P0, P1, and P3. The 
P3 group was significantly different from P1 and P0+ 
whereas it was not significant from P0 and P2. Based 
on these results, it was confirmed that the administration 
of sambiloto extract can increase the HDP of laying 
hens. It was due to the antibacterial and the antidiarrheal 
properties of the extract so that egg production is not 
inhibited by E. coli. The administration of sambiloto 
extract healed the hen’s infundibulum infected with E. 
coli. This healing process normalizes the egg formation 
and production14.

Conclusion

In sum, the study present that the administration 
of sambiloto extract at a 30% dose can improve the 
performance of laying hens infected with APEC.
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Abstract
The purpose of this study was to quantitatively analyze ferulic acid levels of Robusta coffee bean extracts 
from two samples from different regions (Argopuro and Kaliwining, Jember District), with different 
roasting temperatures (180 °C and 200 °C for 10 minutes) using Thin Layer Chromatography (TLC)-
Densitometry method. The analytical method used was the TLC-Densitometry, which utilized methanol 
solvent p.a; stationary phase: Merck silica Gel 60 F254 plate; chloroform mobile phase: methanol: formic 
acid (v/v/v) = (85:15:1) in a saturated chromatographic chamber; the test concentration of 50 ppm and the 
plates were analyzed with the Densitometry winCATS Camag scanner using a UV-Vis detector at 254 nm 
wavelength and blue fluorescence at 366 nm wavelength. The results showed that the standard correlation 
coefficient (R) of ferulic acid was 0.9947. Quantitative analysis of ferulic acid levels obtained on the 
average results of Argupuro coffee bean extract at roasting temperatures 180 °C and 200 °C amounted to 
1.935598±0.020671 mg/g and 1.419963±0.051633 mg/g, while Robusta Kaliwining coffee bean extract at  
180°C and 200°C roasting temperature were 3.18087±0.06738 mg/g and 2.420237±0.1989 mg/g. Statistical 
analysis with One-Way Anova obtained p value <0.005. Least Significant Different Test (LSD) obtained 
p value <0.005 in each group. Based on the statistical analysis it was concluded that there was an effect 
of roasting temperature on ferulic acid levels in Robusta coffee bean extract, with the highest ferulic acid 
content obtained in Robusta Kaliwining coffee bean extract in Jember Regency at roasting temperature of 
180 °C was 3.180875±0.020671 mg/g.

Keywords: ferulic acid, Robusta coffee bean, roasting, TLC-Densitometry.

Introduction

Coffee is one of the most consumed drinks in the 
whole world. Robusta coffee comes from the equator 
forests in Africa, from the west coast to Uganda. 
Coffee plants can start to produce coffee fruit after the 
age of 4-5 years depending on local maintenance and 
climate condition. Since 1900, Robusta coffee has been 
widespread throughout the tropical island. Robusta 
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coffee can grow better in areas with an altitude of 0-1000 
meters asl, where it is not suitable for Arabica coffee that 
requires a height of more than 1000 meters above sea 
level to avoid pest Hemelia vastatrix (HV) attacks. This 
causes more robusta coffee to be cultivated in Indonesia 
where the area is dominated by lowlands[1].

Jember Regency is one of the biggest coffee 
manufacturer regions in East Java. The total coffee 
plantations in Jember are 16,882 ha with the production 
of 4,911 ha of community coffee spread across 27 sub-
districts in Jember. Furthermore, there are 14 gardens 
managed by PT. Perkebunan XII (6,009 ha), 7 estates of 
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2,22267 ha (PDP) and 10 estates of 3,695 are managed 
by the other private sector[2]. Kaliwining Plantation (45 
masl) and Durjo Plantation Sumber Kembang Argopuro 
village (450-650 masl) are plantation areas in Jember 
with commodities such as Robusta coffee.

Coffee is rich in compounds with high antioxidant 
activity such as polyphenols, especially chlorogenic 
acid and its degradation products (ferulic, cucumber, 
and caffeic acid), and melanoidin compounds derived 
from the Maillard reaction[3]. Coffee bean extract is one 
of the most popular drinks in the whole world. Only 
a small proportion of coffee consumers drink coffee 
extracts made from green coffee beans. Most of them 
prepare a coffee drinks from roasted and ground coffee 
beans or from instant coffee, form of coffee that has 
been obtained in a high temperature process. Roasting 
causes changes in the coffee bean content through 
modification or degradation. During the roasting 
process, high temperatures will result in degradation 
of polyphenols[4]. Chlorogenic acid, malic and citric 
acid levels decrease, while ferulic acid and quinic acid 
increase due to degradation of chlorogenic acid[5]. The 
roasting temperature used, ranges from 160 °C to 240 
°C for 8 to 24 minutes[6]. The optimal roasting time for 
Robusta coffee is around 10 minutes[7].

One of coffee polyphenols degradation is ferulic 
acid[8]. Ferulic acid is a type of phenolic acid found in 
components of cell walls, leaves and coffee beans. Ferulic 
acid is produced from the metabolism of phenylalanine 
and tyrosine. This acid has an important role for plants 
because of its ability to inhibit free radicals. Recent 
evidence shows that ferulic acid has anti-inflammatory, 
anti-diabetic, anticancer, and cardioprotective properties. 
Some investigations have also shown that foods rich in 
ferulic acid can prevent hypertension[9].

Ferulic acid can be quantified by many analytical 
methods, such as High-Performance Liquid 
Chromatography (HPLC) combined with photodiode 
array (PDA) wavelength detectors or UV-Vis 
detectors[10,11], UV-Vis spectroscopy[12,13], TLC[14], 
thin layer chromatography high performance (HP-TLC)
[15], gas chromatography[16], chemiluminescence[17], 
and capillary electrophoresis[18]. Rapid quantitative 
and qualitative analysis with TLC of crude extracts will 
give practical and simple results[14]. The purpose of this 

study was to quantitatively analyze ferulic acid levels 
of Robusta coffee bean extracts from two samples with 
different regions namely Robusta Argopuro coffee and 
Robusta Kaliwining coffee from Jember Regency with 
different roasting roasting temperatures (180 °C and 
200 °C for 10 minutes) using valid TLC-Densitometry 
method.

Materials and Methods

Chemical and Reagen

Coffee roaster, Coffee grinder, Coffee filter, 
Aquadest, Freeze dryer, Analytical scales, measuring 
flask, TLC silica gel 60 F254 plate (20 cm×20 cm), 
chloroform (Merck), methanol (Merck), formic acid 
(Merck), standard ferulic acid (Sigma-Aldrich), Camag’s 
TLC Scanner, winCAT software.

Robusta Coffee Bean Sample

Dried green coffee beans obtained from two places, 
Robusta Argopuro green coffee beans Jember obtained 
at the State Polytechnic of Jember, Department of 
Agricultural Technology, whereas Robusta Kaliwining 
coffee beans obtained from the Central Java Coffee and 
Cocoa Kaliwining Research Center Jember East Java.

Roasting Procedures

A 500 gram sample was roasted using a drum coffee 
roaster. The initial roasting temperature is 180 °C, after 
that the roasting temperature is divided into two namely 
180 °C and 200 °C for 10 minutes[19]. All roasting 
samples are ground using an electric grinder and ground 
coffee is filtered using a standard filter to remove large 
particles 440 grams of ground coffee are produced. 

Extraction and freeze Dryer Procedures

Samples of 5 grams of ground coffee were transferred 
to 100 ml flasks and 60 mL of distilled water was added 
at 100 °C, and then stirred until the solution became 
homogenous[20]. After it reach homogeneous condition, 
the extracted water was filtered and the freeze drying of 
the filtered supernatant was carried out. The supernatant 
was put in a freeze dryer at -72 °C for 17 hours. 

Ferulic Acid Analysis with TLC-Densitometry

Thin Layer Chromatography (TLC) method is used 
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to determine the level of ferulic acid. The stationary phase 
used is the 60 F254 silica gel plate (20 cm × 20 cm). The 
mobile phase in the system is consisted of chloroform: 
methanol: formic acid (85: 15: 1). Standard 1 μL ferulic 
acid is bottled using Camag’s linomat at 15 mm from the 
bottom of the plate, the spot is dried. The plate is then 
inserted into the Wheaton chamber which is saturated 
with the mobile phase. Elution of the mobile phase is 
carried out along the 100 mm. The plate is then dried until 
all the mobile phases evaporate at room temperature and 
scanning is done using Camag’s TLC Scanner which 
has been equipped with winCAT software. Detection 
was carried out by modify of the method[21]. Ferulic acid 
absorbs strongly at 254 nm wavelength while the blue 
fluorescence at 366 nm. Quantification of ferulic acid 
was obtained using a standard curve (Figure 1).

Quantitative analysis of ferulic acid in Robusta 
coffee bean extract.

Argopuro and Kaliwing Robusta coffee bean extract 
solution was prepared in methanol solution. The sample 
was applied to a 60 F254 silica gel plate, developed and 
dried as described above. Plate/plate TLC that has been 
eluted with mobile phase is observed under UV lamps. 
Standard color stains and coffee samples were observed 
under UV light which is   dark blue fluorescence. 
Then the TLC plate that has been eluted is paid with a 
densitometer. Ferulic acid levels in Robusta coffee bean 
extract samples can be calculated based on standard 
curric acid curves (Table 1).

Statistical Analysis

All values   are expressed as mean±SD. Data were 
analyzed using analysis of variance for each group (One-
Way ANOVA). When a significant F value (p <0.05) is 
obtained, an LSD test is performed for post hoc analysis. 
Previously, Shapiro-Wilk Normality Test was carried 
out with a significance level of 5% to determine the 
normality distribution of data. In addition, the normality 

test is carried out as a condition in determining 
parametric or non-parametric tests. Furthermore, the 
Levene homogeneity test is performed to determine 
whether the data is homogeneously distributed or not.

Results

Linearity was obtained using five standard 
concentrations of ferulic acid. Concentration is 100; 200; 
300; 400; and 500 ng. The results of linearity are shown 
in Fig. 1. Based on the results obtained by calculate the 
equation of linear regression of the calibration curve 
y = 4.171x+66.56 and the correlation coefficient (R2) 
= 0.9947. This correlation coefficient shows a linear 
result, because it fulfill the acceptance criteria, namely 
the value of the correlation coefficient (r) ≤ 1[22]. The 
equation of the line will then be used to determine the 
ferric acid content of the sample (Table 1).

Table 1 showed the results of Robusta Arguporo 
and Kaliwining coffee bean extracts with roasting 
temperatures of 180 °C and 200 °C, where the average 
of ferulic acid level from Robusta Argopuro coffee bean 
extract with 180 °C and 200 °C roasting temperatures 
are 1.935598±0.020671 mg/g and 1.419963±0.051633 
mg/g. 

The data obtained were then tested for Normality 
and Homogeneity. The Shapiro-Wilk normality test 
showed p >0.05, as of the data distribution was normally 
distributed and continued with the parametric test. 
The Levene homogeneity test showed p >0.05. This 
shows that the data was homogeneous. Data were then 
analyzed using analysis of variance for each group (One-
Way ANOVA) and continued by LSD test. The p value 
<0.05, as of it can be concluded that there is a significant 
difference between the roasting temperature and ferulic 
acid levels. LSD test found there were significant 
differences between groups of Robusta coffee extracts 
against ferulic acid levels.
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Figure 1. Standard curve of ferulic acid level.
Table 1. Ferulic Acid Level of Robusta Coffee Bean Extract. 

Sample Area vol 
(µL) Level (ng) Level (ng/1000 

µL) Level (ng/g) Level (mg/g) Mean SD

A

1210.1 14 274.1645 19583.17635 1958317.635 1.958317635

1.935598 0.0206711193.9 14 270.2805 19305.75059 1930575.059 1.930575059

1186.5 14 268.5064 19179.02524 1917902.524 1.917902524

B

908.5 14 201.8557 14418.26215 1441826.215 1.441826215

1.419963 0.051633917.4 14 203.9895 14570.67507 1457067.507 1.457067507

861.3 14 190.5394 13609.95993 1360995.993 1.360995993

C

1885.8 14 436.164 31154.57068 3115457.068 3.115457068

3.180875 0.067381921.8 14 444.795 31771.07237 3177107.237 3.177107237

1964.4 14 455.0084 32500.59938 3250059.938 3.250059938

D

1376.8 14 314.1309 22437.9217 2243792.17 2.24379217

2.420237 0.19891457 14 333.3589 23811.35048 2381135.048 2.381135048

1605.7 14 369.0098 26357.84498 2635784.498 2.635784498

Note: A) Robusta Argopuro coffee bean extract 180 °C roasting temperature; B) Robusta Argopuro coffee bean 
extract roasting temperature 200 °C; C) Robusta coffee bean extract Kaliwining roasting temperature 180 °C; D) 
extract Robusta Kaliwining coffee beans roasting temperature 200 °C.
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Figure 2. Average of Argopuro and Kaliwining Robusta Coffee’s Ferulic Acid Levels (mg/g) at 180 oC and 
200 oC roasting temperatures.

Discussion

Roasting is an important processing step for 
developing the unique chemical, physical and sensory 
characteristics of roasted coffee[23]. During the roasting 
process, coffee beans experience high temperatures, 
resulting in physical-chemical changes in their structure. 
Roasting from 180 °C, coffee beans begin to form 
compounds that are responsible for the color, taste and 
aroma of roasted coffee beans[24].

Ferulic acid is defined as the result of the coffee 
chlorogenic acid degradation due to the roasting process. 
Ferulic acid is also found in food, especially its free form, 
has an important function to protect human health[25]. 
Roasting will increase the amount of free ferulic acid 
and reduce the ferric acid bounding form. It is estimated 
that the increase in the amount of free ferulic acid due to 
some part of the ferulic acid which is bound in food will 
be in its free form due to the roasting effect[26].

In Argopuro and Kaliwining Robusta coffee beans, 
ferulic acid levels reach a peak at roasting temperatures 
of 180 °C and decrease at 200 °C. This is because of  
ferulic acid experiencing degradation in the temperature 
above of 180 °C[27].

Ferulic acid levels of Kaliwining Robusta coffee 
bean extract is greater than in Argopuro Robusta coffee 
bean extract. Robusta coffee grows optimally in the 
lowlands, hence, the ferric acid levels is greater in 
Robusta coffee in the Kaliwining area which is lower 

than the Argopuro area. 

Conclusion

In sum, there is an effect of roasting temperature 
on ferulic acid level in Robusta coffee bean extract with 
the highest ferulic acid level obtained in Kaliwining 
Robusta coffee bean extract at Jember Regency at 180 
°C roasting temperature is 3.18087±0.06738 mg/g.  
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Abstract
Rheumatoid arthritis is a heterogeneous disease, which can be, based on data combining genetic risk factors 
and autoantibodies, sub-classified into positive and negative RA. The present study aims to establish a 
comparative analysis between seronegative and seropositive rheumatoid arthritis (RA), with regard to 
autoantibodies. A total of 151 patients with rheumatoid arthritis divided into two groups, Group A, 78 
patients with seropositive RA and Group B, 73 patients with seronegative RA. The measurements included 
ESR, CRP, RF, anti CCP,ANA, and anti dsDNA. Highly significant differences (p ≤ 0.01) in ESR (31.4 vs 
52.8 ml/hr), CRP (10.85 vs 23.59 IU/L), RF (8.34 vs 47.67 IU/L), anti CCP (21.72 vs 41.17IU/L), ANA( 
0.92 vs 2.3 IU/L), and anti dsDNA(13.01 vs 29.49 IU/L) levels. Significant correlation of anti dsDNA were 
observed with CRP, anti CCP (and ANA in seronegative RA. Meanwhile highly significant correlation were 
observed with ESR, CRP, and ANA in seropositive RA. Many of RA-associated autoantibody systems have 
been identified and recognize post translationally modified proteins, indicating the immunogenicity of such 
proteins for human B cells. Among theme is anti dsDNA which may have a role of the inflammatory process 
of RA.
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Introduction 

Rheumatoid arthritis (RA) is a chronic, autoimmune, 
inflammatory disease, affecting 0.5 to 1% of adults 
worldwide that may cause progressive joint damage and 
deformity, leading to functional disability and reduced 
quality of life 1,2. Rheumatoid arthritis is a heterogeneous 
disease, which can be, based on data combining genetic 
risk factors and autoantibodies, sub-classified into 
positive and negative RA 3. Various biomarkers can 
be used to identify subjects susceptible to the disease 
and those with pre-clinical rheumatoid arthritis before 

the onset of symptoms such as rheumatoid factor and 
anti-citrullinated protein antibodies (anti-CCP) 4 . The 
presence of rheumatoid factors is used as a marker for RA. 
However, rheumatoid factors have modest specificity 
(~70%) for the disease 5. Citrullination is one of many 
types of posttranslation modification undergoes protein, 
where an arginine amino acid is converted to a citrulline 
amino acid. Citrullination is a normal reaction during 
cell death. Apoptosis is usually accompanied with a 
clearance process through scavenger cells. A defect in the 
clearance system either in terms of efficiency or capacity 
may occur due to massive cell death, which may result 
in the accumulation and leakage of peptidyl arginine-
deiminase (PAD) enzymes and the citrullinated peptide 
from the necrotized cell which could be recognized by 
the immune system, where the immunological tolerance 
will be avoided and the autoimmune disorders will be 
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subsequently triggered 6. The citrullination process is 
implicated in many human diseases and inflammations 
that induce autoimmunity responses against citrullinated 
proteins such as rheumatoid arthritis 7. Both rheumatoid 
factor and anti-citrullinated protein antibodies can 
be correlated with a risk of developing rheumatoid 
arthritis and can predict more bone erosions and severe 
disease progression. Biomarkers such as the erythrocyte 
sedimentation rate (ESR) and C-reactive protein (CRP) 
levels provide information about disease activity, while 
predictive biomarkers allow clinicians to assess the 
probability of a treatment response before starting a 
particular therapy particularly in the era of biological 
drugs8. Autoantibodies are proven beneficial diagnostic 
tools for a diversity of rheumatic and non-rheumatic 
autoimmune disorders. Antinuclear antibodies (ANAs) 
are a diverse group of autoantibodies that recognize 
nuclear macromolecules and their complexes. ANAs 
represent key biomarkers in the evaluation of rheumatic 
diseases 9. It is important to highlight that certain 
ANAs have such high specificity that are considered 
predictive for certain autoimmune diseases, even before 
developing signs or symptoms 10.  Disease modifying 
antirheumatic drugs slow disease progression and can 
induce disease remission in some patients. Methotrexate 
is the first line therapy Additional disease-modifying 
antirheumatic drugs or biologic agents should be added 
if patients become intolerant to this drug 11.  Patients 
with rheumatoid arthritis can develop anti –double 
strand DNA (anti-dsDNA) antibodies, however they are 
usually treatment related. They are a type of autoantibody 
usually low avidity and are only detectable transiently 
after treatment. Anti-dsDNA specifically targets the 
genetic material. The presence of these antibodies can 
induce a lupus-like syndrome in some cases 12. The 
present study aims to establish a comparative analysis 
between seronegative and seropositive rheumatoid 
arthritis (RA), with regard to autoantibodies.

Methods

A total of 151 patients with rheumatoid 
diagnosed according to the 1987 American College of 
Rheumatology (ACR) criteria 13 were conducted .They 
were between 25-60 years of age   with duration  of 
disease (1-5 year) and all were undergo  MTX therapy 
.They were divided into two groups, Group A, 78 
patients with seropositive RA and Group B, 73 patients 
with seronegative RA. ESR was measure indirectly in 
a sample of blood that has been placed into a tall, thin, 
vertical tube. Results are reported as the millimeters of 
plasma that are present at the top portion of the tube after 
one hour. Serum levels of CRP, RF and anti CCP were 
measured by using Nephelometry assay kits. ANA and, 
anti-ds DNA were measured by using coated magnetic 
microparticles based chemiluminescence immunoassay.

Statistical Analysis

Data were statistically analyzed through statistical 
package for social sciences software version 19.0 (SPSS 
19.0, 2010, IBM Corp., NY, USA). Data were presented 
as mean ± standard deviation and comparisons between 
groups were undertaken using 2-tailed independent 
t-tests test which determined the significance among 
groups considering P < 0.05 statistically significant. 
Relationship between the variables was measured by 
Pearson linear correlation.

Findings

The results presented in Table 1 indicated matching 
in age (50.29 &47.62 year) for both groups (p≥ 0.05). 
In comparison of the results of group A (seronegative) 
to that of group B (seropositive) it has been observed 
highly significant differences (p ≤ 0.01) in ESR (31.4 
vs 52.8 ml/hr), CRP (10.85 vs 23.59 IU/L), RF (8.34 
vs 47.67 IU/L), anti CCP(21.72 vs 41.17IU/L), ANA( 
0.92 vs 2.3 IU/L), and anti dsDNA(13.01 vs 29.49 IU/L) 
levels.

Table 1: Clinical Data of patientis with seropositive Rheumatoid arthritis (group A) and patientis with 
seronegative Rheumatoid arthritis (group B)

Parameters Group A 
N=78

Group B
N=73

P value

Age (year) 50.29 ±13.21 47.62 ± 14.68 0.24

ESR (mm/hr) 31.42 ± 20.15 52.85 ± 20.39 0.00

 CRP (mg/dl) 10.85 ± 9.32 23.59 ± 12.06 0.00
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RF (IU/L) 8.34 ± 5.37 47.67 ± 8.61 0.00

Anti CCP (IU/L) 21.72 ± 15.64 41.17 ± 10.88 0.00

ANA (IU/L) 0.917 ±. 0.635 2.3240 ± 1.0782 0.00

Anti dsDNA (IU/L) 13.01 ± 9.32 29.49 ± 10.26 0.00

All data are presented as the means ± SD. ESR: 
erythrocyte sedimentation rate; CRP C-reactive protein; 
RF: Rheumatoid factor; Anti CCP: anti-citrullinated 
protein antibodies; ANA: Antinuclear antibodies; Anti 
dsDNA: anti–double strand DNA. The P value between 
two groups was analyzed using the t-test.

*P < 0.05,

**P < 0.01.

The correlation study of anti dsDNA with diagnostic 
marker of rheumatoid arthritis in seronegative patients 

Cont... Table 1: Clinical Data of patientis with seropositive Rheumatoid arthritis (group A) and patientis 
with seronegative Rheumatoid arthritis (group B)

(group A) (Table2) indicated no significant correlation 
with ESR and RF. In contrast, a significant correlation 
was observed with CRP (Figure 1).Mean while highly 
significant correlation were observed with anti CCP( 
Figure 2)  and ANA ( Figure 3)

The correlation study of anti dsDNA with diagnostic 
marker of rheumatoid arthritis in seropositive patients 
(group B) (Taple 2) indicated no significant correlation 
with RF and anti CCP. In contrast, highly significant 
correlation were observed with ESR. , CRP and (ANA 
Figure 6).

Table 2: Person correlation Anti–double strand DNA with diagnosis parameters of rheumatoid arthritis 

Parameter
Group A 

N=78
Group B

N=73

ESR (mm/h) 0.19 0.372**

CRP (mg/dl) 0.245* 0.375**

RF (IU/L) 0.092 0.182

Anti CCP (IU/L) 0.56** -0.084

ANA (IU/L) 0.36** 0.348**
**Correlation is significant at the level 0.01(2-tailed)

* Correlation is significant at the level 0.05(2-tailed)

Figure 1: correlation between serum Anti ds DNA and CRP in seronegative rheumatoid arthritis patients
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Figure 2: correlation between serum Anti ds DNA and Anti CCP in seronegative rheumatoid arthritis 
patients

Figure 3: correlation between serum Anti ds DNA and ANA in seronegative rheumatoid arthritis patients
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Figure 4: correlation between serum Anti ds DNA and ANA in seropositive rheumatoid arthritis patients 

Discussion

The associations of RA with advancing age is 
consistent with prior studies 14, 15, 16. The association of 
RA with age is well-known, with a peak onset among 
adults in their sixties 14. The development of RA related 
to aging is unclear, however Weyand CM et al reported 
that immunosenescence occurs with aging may lead 
to chronic inflammation and immune-mediated tissue 
damage 17.In the current research there was matching 
in age for both studied groups which helps to eliminate 
differences related age in parameters results. The major 
role of biomarkers can be objectified by comparing 
the diagnostic criteria. Rheumatoid factor is the only 
ACR 1987 criteria biomarker for rheumatoid arthritis. 
Currently, the ACR/ EULAR 2010 criteria for the RA 
diagnosis use the rheumatoid factor (RF) and antibodies 
against cyclic citrullinated proteins (anti-CCP)8 .The 
current research indicated significant differences in 
ESR and CRP levels  between seronegative RA and 
seropositive RA. This results were agreement with Shin 
YS et al study who’s reported that the ESR at diagnosis 
was 49.1 ± 36.8 mm/hr and 26.6 ± 24.3 mm/hr (p<0.01) 
in seropositive and seronegative groups, respectively 

and, the same trend was noted in CRP levels; 2.9 ± 4.1 
mg/dL and 0.8 ± 1.2 mg/dL (p<0.01) 18 . In contrast 
Sahatçiu-Meka V, & Anton K reported that elevated 
average values of ERS, CRP were found in seropositive 
patients, but they did not present statistically significant 
difference with regard to sero-status 19. Also in previous 
study, it has been reported that ESR was enhanced in 
seropositive RA patients compared to seronegative RA 
patients while CRP was not statistically different 20. CRP 
is a sensitive index for RA disease activity and changes 
in CRP can predict treatment response of patients where, 
autoantibodies might be relevant for characterizing 
distinct phenotypes of RA patients 21,22. Autoantibodies 
not merely provide useful information on disease 
outcome but also offer insights into the development of 
RA 23.Highly significant increase of anti-citrullinated 
protein, Antinuclear antibodies and  Anti dsDNA in 
seropositive RA in comparison to that of seronegative 
RA which mean these test results frequently affect the 
course of patients’ evaluations, diagnosis, and treatment. 
The results of correlation study showed that there were 
differences between seronegative RA and seropositive 
RA especially the relation of anti ds DNA with anti CCP 
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which indicated difference in the pathophysiology of 
the two groups. Previously it was reported that not clear 
whether these autoimmune responses play a pathogenetic 
role in the development of RA or are a consequence of 
the chronic inflammatory process of RA, even when 
the autoantibodies precede the manifestation of clinical 
symptoms 24,25.However the present results showed a 
significant correlation between anti dsDNA and ESR 
which suggested impossible role of the inflammatory 
process of RA.

Conclusion

Many of RA-associated autoantibody systems 
have been identified and recognize post translationally 
modified proteins, indicating the immunogenicity of 
such proteins for human B cells. Among theme  is anti 
dsDNA  which may have a role of the inflammatory 
process of RA
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Abstract
The dental health problems of preschool children are higher compared to primary schools, this is due to 
children not being able to do independent activities in brushing their teeth. The teacher and parent mentoring 
model is a model of learning to brush teeth in an effort to form the behavior of preschool brushing teeth with 
a period of 10 days. Methods: This study is the Research and Development (R & D) and test the model using 
experimental quasy pretest and posttest with control group design. Preschoolers research subjects were 
divided into 2 groups: 1. Intervention model of mentoring teachers and parents brushing teeth 2. Model 21 
days as the control. Data were tested using intraclass correlation coefficient tests, repeated measures anova, 
friedman, t-test and mann whitney. Results: The application of the teacher and parent mentoring model 
was equally effective with the 21-day brushing model for improved tooth-brushing skills (p> 0.304) and 
equally effective for increasing plaque-free scores (p <0.788) compared to the control group. Conclusion: 
The application of the teacher and parents mentoring model effectively as efforts to establish the behavior 
of preschool children brushing teeth.

Keywords: Mentoring; teachers and parents; behavior of brushing teeth; preschoolers

Corresponding Author:
Tedi Purnama
Department of Dental Health, Ministry of Health 
Polytechnic Jakarta I, Wijayakusuma Street No. 47-48 
South Jakarta email: tedypurnama23@yahoo.com

Introduction

Dental caries in childhood can interfere with 
mastication system and interfere with the digestive 
system that can be detrimental to health and child 
development. Riskesdas in 2018 proved that the 
prevalence of dental health of children aged 5-6 years 
by 93% with def-t index of 8.43. Such conditions do not 
meet the WHO target and FDI is 50% of children aged 
5-6 years free of dental caries.1, 2 One cause of the high 
prevalence of dental caries for dental health maintenance 
behaviors are less than the maximum, this is evidenced 
Indonesia’s population had brushed his teeth with the 
categories of behavior really only reached 2.8% and by 
2.8 West Java Province.2, 3

Efforts to prevent the occurrence of dental caries 
can be done through the behavior of most major dental 

maintenance and recommended by way of brushing your 
teeth. That is the simple act of brushing teeth to remove 
plaque and food debris with a toothbrush and toothpaste, 
because plaque and leftover food is a major cause of 
dental caries, therefore, required the establishment of 
maintenance behavior of oral health from an early age.4

Early childhood is a “golden age period”, meaning 
the golden period for all aspects of human development, 
whether physical, emotional and social cognition, where 
the development of intelligence in this period increased 
by 50%. Early childhood is the ideal time for a child’s 
motor skills, including brushing teeth, so that will cause 
a sense of responsibility for the cleanliness of himself.6 

Changes in a child’s behavior depends on the 
ability of adaptation to the stimulus response beyond 
himself. It fits in the Roy adaptation theory (Sari et 
al, 2012) suggests that changes in a person’s behavior 
depends on the incoming stimulus and adaptability 
of the person, that is to say through the right stimulus 
and the appropriate development of children, will help 
in entering the next phase of development is well. It is 
also affecting the child’s behavior change is a stimulus 
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from the environment, namely the involvement of 
members of the family and the school. Through the 
active participation of parents it will be better the child’s 
behavior in brushing teeth. In addition teachers who can 
provide guidance brush after lunch to reduce the number 
of plaques students.5, 7, 8

According to the theory of behavior change (Maher, 
2014) states that a person is required to change the habit 
of a constant period and conditioned for 21 days in 
order to change the habit.9 as innovation researchers to 
model the formation of the behavior of brushing teeth 
with a time of intervention 10 days through the approach 
of the teachers and parents in phases: first 2 days of 
the formation of consciousness which aims to create 
knowledge, this phase teachers provide stimulus in the 
form of counseling, simulation and practice brushing 
teeth consistently using a variety of instructional media 
video brushing and parents accompany brushing teeth 
at night before bed, 2 days arouse interest in the second 
stage with the aim of having the ability to identify the 
child; 2 days of the third stage of formation the ability to 
assess (evaluate) aimed at children have ability compare; 
2 The fourth day is awaken the ability to practice (try) 
with the purpose of the child has the ability to practice.

Based on this background, researchers are interested 
to prove that the application of the model and the teacher 
mentoring can shape the behavior of brushing teeth in 10 
days, especially preschoolers.

Method

The method used in this research is the Research 
and Development (R & D) with quasy experiment (pre 
and post-test with control group design). This study aims 
to develop a learning model of oral health in preschool 
children. The procedure of research and development 
include the 5 main steps, as follows: 1) the collection 
of information, 2) design of products/ models, 3) expert 
validation and revision, 4) testing products/ models, and 
5) the product.

The sample used in this study amounted to 123 
people divided into 2 groups: Sample I: the sample for 
the information gathering stage with purposive sampling 
amounted to 9 people. Sample II: sample for model 
testing of teachers and parents with purposive sampling, 
6 teachers, 54 parents and 54 preschool children. Data 

collection on the measurement of tooth brushing skills 
using an observation sheet to brush teeth and a plaque-
free score using a free plaque examination sheet for 
preschoolers scores. The statistical test at the expert 
validation stage uses the intraclass corelation coefficient 
while the test phase is analyzed using repeated measure 
anova/friedman test and independent t-test/mann 
whitney test.

Result

A. Information collection

The results of the information gathering concluded 
that to shape the behavior of preschoolers in brushing 
their teeth, it is necessary to provide education on dental 
and oral health by providing education and practice of 
brushing their teeth through the assistance of parents 
and school teachers, who have previously been given 
training by dental health workers.

B. Product/ Model Design

The result data from information gathering is used 
to design teacher and parent mentoring models as a 
model for the formation of tooth brushing behavior for 
preschool children.

C. Validation Expert

Table 1. Statistical test the validity of the expert

Validity Expert *

n f (%) p-value

Relevant 10 100
0,000

Irrelevant 0 0

 * Correlation coefficient intraclass

The results of the validity of the experts pointed out 
that the p-value = 0.000, which means mentoring models 
relevant teachers and parents as a model of dental health 
education in preschool children.
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D. Trial Product / Model 

Table 2. Test the data pairs in the intervention group and the control group

Group
Mean ± SD

Skills brushing teeth* Free score plaque**

p-value Mean ± SD p-value

Intervention

Pre-test 28.63 + 13.63

0.000

60.33 + 10:41

0.000Post-test1 98.33 + 2,304 91.70 + 4,331

Post-test2 99.63 + 0688 93.00 + 2,961

Control

Pre-test 32.19 + 17.61

0.000

56.77 + 7334

0.000Post-test 96.26 + 3108 86.85 + 4.120

Post-test2 98.74 + 2.330 90.11 + 3,683

* Friedman   ** Repeated Measure Anova

Table 2 shows the results of the effectiveness of paired data on tooth brushing skills and plaque-free scores 
showed the p-value of the intervention and control group was 0.000 (p <0.05), meaning that the 10-day brushing 
model was accompanied by teachers and parents and the 21-day brushing model was equally effective Improve teeth 
brushing skills and plaque-free scores for preschoolers.

Table 3. Test data is unpaired intervention group and the control group

Group
ΔMean + SD

Skills brushing teeth * Free score plaque**

p-value ΔMean + SD p-value

Intervention

Pre-test

0.304 0.788

Post-test1 70.81 + 13.70 32.96 + 9460

Post-test2

Control

Pre-test

Post-test 66.37 + 17:49 33.59 + 7526

Post-test2

* Mann Whitney   ** Indepenedent t-test  

Table 3 shows the results of the effectiveness of unpaired data on tooth brushing skills and plaque-free scores 
between the intervention group and the control group showed a p-value (p> 0.05), meaning that the model of 
assisting brushing teeth by teachers and parents 10 days and brushing models 21 days the same- is equally effective 
at improving preschool brushing skills and plaque-free scores.
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F. Product Results

Products such as training curriculum and monitoring 
sheets brushing teeth is the output from the learning 
model development and media for the dental health of 
preschool children. Implementation of this model by 
providing a stimulus undertaken by school teachers and 
parents. 

Figure 1. Monitoring sheets brushing teeth 
mentoring teachers and parents

Discusision

The collected information can be concluded that 
to establish the independence of preschool children in 
brushing teeth need for efforts to provide education 

methods are appropriate and supported a variety 
of media that can attract attention so that children are 
able to carry it out and giving education/ stimulation in 
early childhood should be appropriate aspects of child 
development. The learning model brushing teeth suitable 
to realize it is a model of mentoring teachers and parents. 
The results of the validity of the experts pointed out that 
the p-value = 0.000, which means mentoring models 
relevant teachers and parents as a model of dental health 
education in preschool children. 

The validation process is essential expert in the 
development of products / models in order to produce 
a product / model useful in improving the quality of 
education.10 Based on the characteristics of preschool 
children have not been able to do their own hygiene 
activities including brushing their teeth so they still need 
help from others both teachers and parents. Teachers and 
parents have a role in their dental health maintenance 
behaviors, besides that they play an important role 
in a child’s learning process such as learning to brush 

their teeth so that a school-based dental health program 
involving teachers and parents is effective in brushing 
children’s teeth. Teachers and parents are given training 
aimed at improving knowledge, attitudes, actions for 
maintaining dental health towards the implementation 
of the model, so that it is expected to be able to transfer 
knowledge of skills to children. In accordance with the 
research of Gao et al. (2013) the model of dental health 
promotion to preschool children should emphasize 
promotive and preventive involvement by involving 
the role of parents and teachers in their implementation 
children.11 School teacher for 10 days interventions such 
as counseling with simulation methods brushed his teeth 
using multiple media learning. To create awareness 
of children, the first 2 days every day a children is 
given  counseling by watching the video brushing teeth 
followed by a simulation using pillow books and puzzles. 
Next go 2 the second day up to 2 days five children with 
a given extension by using a simulation method pillow 
books and puzzles as well as the practice of brushing 
your teeth.

The initial phase of school teachers do themed film 
screenings brushed his teeth using audio-visual media. 
The response of samples in initiating more passion and 
enthusiasm, which means that the stimulus given to the 
child succeed. This video media will make the child to 
concentrate to follow the activities because the two senses 
are used simultaneously view and hear. Children will 
understand the messages conveyed through animation 
moves seen concretely in the video that encourages the 
birth of a child’s emotional response that ultimately 
children become enthusiastic or motivated to follow 
the next activity. This is consistent with the theory of 
behavioral change Stimulus-Organism-Response (SOR) 
which says that the different causes behavior changes 
depending on a given stimulus or stimuli.12 

The results of the paired variable data effectiveness 
test showed that the intervention group’s p-value was 
0,000 (p <0.05) meaning that the teacher and parent 
mentoring model was effective in improving the teeth 
brushing skills of preschool children. Teeth brushing 
skills in the intervention group increased because 
intervention was provided with simulations using pillow 
book and puzzle media, demonstration methods using 
phantom and brushing practice methods. Using multiple 
methods can improve a child’s ability to brush his teeth 
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according to the objective indicators that researchers set. 
This is in line with research by Ruhaena (2015) using 
various methods to improve the skills of preschoolers.13 
In addition to using various methods, the implementation 
of the model also uses learning media so that children 
are directly involved in the use of media such as pillow 
books and puzzles and it is possible for many senses to 
play a role. 

The more the five senses that are used will facilitate 
understanding of the material, someone who has an 
understanding of a concept, that person will easily do 
the practice. The practice of brushing teeth for 10 days 
consistently brushing their teeth in the morning after 
rest accompanied by the teacher and the night before 
going to bed with the assistance of parents has brought 
significant changes to the intervention group. 

According to the theory of behavior change revealed 
to change a person’s habits, it requires a constant period.9

The success of this model is also seen an increase 
in plaque-free score preschoolers. The test results 
showed that the effectiveness of the data pairs p-value 
intervention group was 0.000 (p <0.05) means that the 
model mentoring teachers and parents to parents and 
teachers free of plaque effectively improve the scores 
of children. Score plaque free preschool children 
had increased because the sample had been taught to 
understand the practice to brush their teeth. Practice brush 
their teeth will be able to remove plaque. Research Raj 
(2013), proving that brushing your teeth with the correct 
technique will improve oral hygiene preschoolers.14

The results of the effectiveness of the unpaired test 
of tooth brushing skills in the intervention and control 
group were 0.304 (p <0.05), meaning that the teacher 
and parent mentoring model was equally effective in 
increasing the brushing skills of preschool children 
compared to the brushing model for 21 days. 

In the intervention group for 10 days effectively 
increasing the skills of brushing teeth of preschool 
children due to the advantages of mentoring models 
of teachers and parents provide a lot of stimulus in the 
learning process, the implementation is carried out by the 
teacher and parents and children are directly involved in 
demonstrating themselves how to brush teeth properly 
and correctly. Also supported by the toothbrush storage 

model facilities found in the intervention group, each 
child has a toothbrush and toothpaste as well as a storage 
mouth rinse for personal storage so that children find it 
easier to collect and store toothbrushes without the help 
of others. Facility support is one of the successes of the 
dental health program at school. Hayat Research (2013) 
factors that influence the success of UKGS are health 
service facilities.15

Conclusion

The results showed that the teacher and parent 
mentoring model had been shown to be effective in 
increasing the teeth-brushing skills of preschool children. 
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Abstract
Objective: This study aims to determine the relationship between the incidence of pulmonary tuberculosis 
with housing conditions consist of several factors, such as occupancy density, roomization, ventilation, 
temperature, humidity, and lighting.

Method: This study was observational with a cross-sectional approach.  The population in this study was the 
patient’s home with pulmonary TB disease in Baraya village, Bontoala sub-district, Makassar. The samples 
were selected by simple random sampling involved 65 houses. Data were analyzed using SPSS for Windows 
with the Chi-square test. 

Result: This research found a significant relationship between pulmonary tuberculosis with occupant density 
(p=0.000), roomization (p=0.000), ventilation (p=0.000), temperature (p=0.000), and humidity (p=0.001).  
There is no relationship between lighting exposure (p=0.757) to the incidence of pulmonary tuberculosis.

Conclusion: The house condition primarily occupant density, roomization, ventilation, temperature, and 
humidity has strongly influenced the occurrence of Tuberculosis in the community, especially in Indonesia, 
even though lighting exposure statistically not significant. 

Keywords:  housing condition, tuberculosis, density, roomization, temperature.
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Introduction

 Tuberculosis is a transmitted disease caused by 
infection with Mycobacterium tuberculosis.  Generally, 
after entering the body through the respiratory cavity, 
these bacteria will go to the lung. Not only in the lung, 
but these bacteria can also go to other organs, such 
as the kidneys, spleen, bones, and brain.  Someone 
who is infected with Tuberculosis will cause various 
impacts on his life, both physically, mentally, and 
socially.  Physically, someone who has been infected 
with pulmonary tuberculosis will often cough, shortness 

of breath, chest pain, weight loss, decreased appetite, 
and sweating at night.  All these things will certainly 
cause someone to become weak.  Mentally, someone 
who has been infected with tuberculosis will generally 
feel a variety of fears in him, such as fear of death, 
long time treatment, side effects in doing the treatment, 
loss of work, the possibility of transmitting the disease 
to others, and fear of being rejected and discriminated 
against by people around them.1

South Sulawesi health profile report 2015 recorded 
the most positive smear, pulmonary TB patients, in 
Makassar at 1,982 cases.  The increase in the incidence 
of pulmonary tuberculosis in Makassar is related to the 
high population density.  Population density causes more 
house had not met healthy housing standards.2

DOI Number: 10.37506/ijfmt.v14i4.12172



3518      Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4

 At the Malimongan Baru Community Health 
Center in the city of Makassar based on data obtained 
in 2017, pulmonary tuberculosis still included the top 
ten diseases with a total of 224 cases. Malimongan Baru 
Health Center covered five villages area, namely the 
Wajo Baru, Baraya, Tompo Balang, Timungan Lampoa, 
and Malimongan Baru.3

Based on the initial observation in the Baraya 
village, Bontoala, there were 1,123 houses with densely 
populated conditions, dense environmental conditions 
for houses become factors causing diseases due to 
unhealthy environments.  In the Baraya, there were 78 
residents positive with pulmonary TB disease.  

Method

This study was conducted in the Baraya village, 
the Bontoala sub-district, Makassar. The independent 
variables identified in this study were occupant density, 
roomization, ventilation, temperature, humidity, and 
lighting.  The dependent variable in this research was 
the incidence of pulmonary TB disease in the Baraya 
village, the Bontoala sub-district, Makassar.

The population in this study was the patient’s house 
with pulmonary TB disease located in the Baraya village, 

totally was 78 houses.  Research samples were taken 
randomly from the population, the number of samples as 
many as 65 houses.

Data collection was taken by a questionnaire 
developed by the researcher based on the literature. The 
questionnaire was consist of one question about density, 
five questions about roomization, one question about 
ventilation, one question about humidity, one question 
abought lighting, and followed by home physical 
sanitation measurement for humidity, lighting, and 
temperature.

Processing and analysis of data in this study were 
performed by using the SPSS for Windows carried out in 
several stages. Correlation between variables analyzed 
by the Chi-square test and presented using tables and 
described in narrative form.

Results

The density of residents with pulmonary TB disease 
in the Baraya village, Bontoala sub-district, Makassar 
detailed, as shown in Table 1 presented below:

Table 1. Relationship between Occupancy Density and the incidence of Tuberculosis in Baraya Village, 
Bontoala sub-district, Makassar in 2019

Occupation density

Pulmonary TB

Total % StatisticTB Cases Non-TB 

n % n %

Fullfilled 11 44.0 14 56.0 25 100.0

p=0.000

Not fullfilled 39 97.5 1 2.5 40 100.0

Roomization was related to the incidence of pulmonary TB cases in Baraya Village, the Bontoala sub-district, 
Makassar. 
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Table 2. Relationship between Roomization and the incidence of  Tuberculosis in Baraya Village, Bontoala 
sub-district, Makassar in 2019

Roomization

Pulmonary TB

Total % StatisticTB Cases Non-TB 

n % n %

Qualified 12 44.4 15 55.6 27 100.0
p=0.000

Not qualified 38 100.0 0 100.0 38 100.0

Ventilation was related to the incidence of pulmonary TB cases in Baraya village, Bontoala sub-district, Makassar

Table 3. Relationship between Ventilation and the incidence of Tuberculosis  in Baraya Village, Bontoala 
sub-district, Makassar in 2019

Ventilation

Pulmonary TB

Total % StatisticTB Cases Non-TB 

n % n %

Adequate 15 51.7 14 48.3 29 100.0

p=0.000

Inadequate 35 97.2 1 2.8 36 100.0

The temperature was related to the incidence of pulmonary TB cases in Baraya village, Bontoala sub-district, 
Makassar

Table 4. Relationship between Temperature and the incidence of Tuberculosis in Baraya village, Bontoala 
sub-district, Makassar Tahun 2019

Temperature

Pulmonary TB

Total % StatisticTB Cases Non-TB 

n % n %

Qualified 15 51.7 14 48.3 29 100.0
p=0.000

Not qualified 35 97.2 1 2.8 36 100.0

Humidity was related to the incidence of pulmonary TB cases in Baraya village, Bontoala sub-district, Makassar
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Table 5. Relationship between Humidity and the incidence of Tuberculosis in Baraya village, Bontoala sub-
district, Makassar Tahun 2019

Humidity

Pulmonary TB

Total % StatisticTB Cases Non-TB 

n % n %

Qualified 22 61.1 14 38.9 36 100.0
p=0.001

Not qualified 28 96.6 1 3.4 29 100.0

Lighting was related to the incidence of pulmonary TB cases in Baraya village, Bontoala sub-district, Makassar

Table 6. Relationship between Humidity and the incidence of Tuberculosis in Baraya village, Bontoala sub-
district, Makassar Tahun 2019

Lighting

Pulmonary TB

Total % StatisticTB Cases Non-TB 

n % n %

Qualified 17 81.0 4 19.0 21 100.0
p=0.757

Not qualified 33 75.0 11 25.0 44 100.0

Discussion

The relationship between occupancy density and 
the incidence of tuberculosis in this research showed 
significantly related. Statistic analysis with the chi-
square test resulted in significant value (p = 0.000 
<α=0.005), which meant H0 was rejected, implied that 
there was a relationship between the occupant’s density 
and the incidence of pulmonary tuberculosis in the 
Baraya village, Bontoala sub-district, Makassar.  This 
result suggested that the occupant’s density who met 
the requirements and TB Cases indicated as many as 11 
houses (44.0%), and did not fulfill the criteria as much as 
39 homes with TB Cases (78%).

 The high density of occupants in a house affects 
the health status of occupants. Occupancy density can 
also affect the quality of air in the home, where the 
more number of occupants, the faster quality of air 
decreased in the house because of oxygen decreases.  
This poor quality of air could affect the development 

of microorganisms if there is a carrier or person as a 
source of infection living in the house; it will easily be 
transmitted to others directly or indirectly.

 In another study4 found that there was a significant 
relationship between room occupancy and the incidence 
of pulmonary tuberculosis (p = 0.010, OR =  7.000). 
According to government regulation,5 the total sleeping 
area should be at least 8m2 and not recommended 
occupying by more than two people.  Buildings that are 
narrow and not suitable for the number of occupants will 
cause a lack of oxygen in the room and lately decrease 
the resilience of the inhabitants.

Roomization in this study has a significant correlation 
with the incidence of pulmonary tuberculosis in Baraya 
village, Bontoala sub-district, Makassar. Statistic 
analysis result using the Chi-square test found p-value 
(0.000< α=0.005) confirmed that H0 was rejected and 
Ha was accepted.
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Based on the results, it was shown that qualified 
roomization with TB cases found in 12 cases while not 
qualified roomization with TB cases found in 38 houses.  
The condition of a house without roomization does not 
meet the requirements of the healthy house due to this will 
facilitate easily the transmission of disease in the home, 
especially respiratory infections and other diseases that 
spread through the air.  The transmission facilitated by 
the absence of room wall that separates occupants from 
the air droplet and other residents, especially a family 
member suffering from the disease.

The results of this study support previously study6 
that there was a relationship between roomization and 
the incidence of pulmonary tuberculosis.  Another 
finding in the Malawei Village, Sorong also found that 
roomization (p=0.029) had a significant correlation with 
the occurrence of Pulmonary Tuberculosis. 

In preventing the transmission of Tuberculosis, the 
house needs to be arranged for fulfilling a qualified room. 
The aim of this act to avoid infection contact between 
family members. Besides that, roomization also serves 
as a place of isolation to avoid direct contact or disease 
transmission from family members who suffer from 
illness to other family members, especially children 
under five who are still vulnerable to the disease.

This study found the relationship between 
ventilation with the incidence of pulmonary tuberculosis 
in the village of Baraya, Bontoala sub-district, 
Makassar. Analysis statistics using the Chi-square test 
found p-value (p=0.000<α=0.005), concluded that 
ventilation has a significant relation with the occurrence 
of pulmonary tuberculosis. 

In this study, the proportion of TB cases related to 
adequate and Inadequate ventilation approximately 1: 
2 cases. TB cases with adequate ventilation found 15 
cases while 35 cases found in the house with inadequate 
ventilation. 

Ventilation greatly determines adequate air quality 
in the house because adequate ventilation will allow the 
flowing circulation of air and the entry of sunlight that 
can kill bacteria. Ventilation inadequate of a healthy 
home is less than 10% of the floor area. The air quality in 
the house become worse due to a lack of fresh air supply 
from outside into the house. The expenditure of dirty air 

out of the house is also not optimal.

 In another study7 stated an association between 
home ventilation and the incidence of pulmonary TB.  
This study found risk being exposed to pulmonary 
TB 1.314 times in occupants living in a home with 
inadequate ventilation compared to adequate ventilation 
and met healthy ventilation requirements.

This condition certainly has the potential to increase 
the risk of pulmonary TB disease to others.  Besides, 
home conditions do not meet the requirements, such 
ventilation less than 10% of the floor area, one of the 
consequences is the lack of sunlight entering the house 
so that microorganism like bacteria can multiply.

 This study found a significant relationship 
between temperature and the incidence of pulmonary 
tuberculosis in Baraya village, the Bontoala sub-district, 
Makassar. From the results of the chi-square test results 
obtained (p = 0.000 <α = 0.005), Based on the results 
show that the temperature met the requirements and be 
founded occupant suffer from Tuberculosis as many as 
15 houses (51.7%), while in the house with temperature 
not qualified be founded 35 occupants suffer from 
tuberculosis (97.2%). 

 One of the conditions of indoor air is that the 
temperature and humidity requirements are fulfilled 
the requirements, so bacteria growth can occur and the 
number of germs in the air increases.

 The results of this study are following the previous 
studies8 found that the temperature of the bedroom 
(p=0,000) with OR=0.036 has a significant relationship 
with the incidence of pulmonary tuberculosis. The 
research also found that the temperature of the bedroom 
based on multivariate analysis becomes a risk factor for 
pulmonary tuberculosis. 

This is because the house is not getting enough 
sunlight and the air circulation is not flowing. So that 
the increase in indoor temperature causes the growth of 
bacteria that can cause disease.  Besides, there is a lack 
of respondents’ houses that have ceilings so that during 
the day it feels hot inside the house and vice versa if the 
night will feel cold.  This can provoke an illness.

The relationship between humidity and the incidence 
of tuberculosis in this research showed significantly 
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related. Statistic analysis with the chi-square test resulted 
in significant value (p = 0.001<α=0.005), it mean H0 was 
rejected, implied that there was a relationship between 
humidity and the incidence of pulmonary tuberculosis 
in the Baraya village, Bontoala sub-district, Makassar.  
This result suggested that the humidity who met the 
requirements and TB Cases indicated as many as 22 
houses (61.1%), and did not fulfill the criteria as much 
as 28 homes with TB Cases (96.6%).

High humidity can affect a person’s immune system 
and increase the body’s susceptibility to diseases, 
especially pulmonary tuberculosis.  Moisture can also 
increase the survival of bacteria.

 The results obtained are in line with the previously 
research9 found the relationship between home humidity 
and the risk of pulmonary tuberculosis (OR=1.3; 
95%Ci=1.1 to 1.5).

 The natural humidity of the house was closely 
related to temperature and ventilation that does not meet 
health requirements.  Humid air will interfere with the 
health of its inhabitants.  The air humidity in the home 
is a good medium for the growth of bacteria that cause 
pulmonary tuberculosis.

 Relationship of lighting with the incidence of 
pulmonary TB disease in the Baraya village, Bontoala 
sub-district, Makassar. From the results of the chi-square 
test results were obtained (p = 0.757 >α = 0.005).  Thus it 
can be concluded that there was no relationship between 
lighting and the incidence of pulmonary tuberculosis in 
the Baraya village, Bontoala sub-district, Makassar.  This 
showed that other factors cause pulmonary tuberculosis.  
These factors could come from the home environment 
and behavior.

 A healthy home requires sufficient light, not less, 
and not too much.  Lack of light entering the house, 
especially sunlight, besides being uncomfortable, is also 
a medium or a place that is not good for life is also the 
development of seeds of disease.  Conversely too much 
light in the house will cause glare that can damage our 
vision.

 The results of another study also stated that people 
who live in homes whose lighting does not meet the 
requirements are at risk of developing pulmonary 

tuberculosis based on statistical tests obtained (p = 0.128 
<α = 0.005).10

Many respondents suffered from tuberculosis 
because the room in the house received less sunlight in 
the morning. The respondent’s habit not used to open the 
window in the early morning for lighting.  This enables 
an appropriate environment for viruses and pathogenic 
bacteria to live and multiply.

Conclusion

Based on the results of research in the Baraya village, 
Bontoala sub-district, Makassar in 2019, found that there 
was a relationship between the density of occupants of 
the house, roomization, ventilation, air temperature,  
humidity and the incidence of pulmonary TB disease 
in the Baraya village, Makassar while no relation found 
between home lighting and the incidence of pulmonary 
TB disease in the Baraya village, Makassar.

More attention needed to ventilation, roomization, 
occupant density, temperature and humidity of the 
house for preventing tuberculosis occurrence by always 
keeping the house clean from dust, keep the windows of 
the house open in the appropriate time so that sunlight 
can go straight into the house and the air circulation in 
the house is well maintained. Preventive and promotive 
efforts in the context of controlling infectious diseases 
need to improve by the government of Indonesia.
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Abstract
CYP2D6 G1934A (rs 3892097) gene polymorphism in coding region is leads to catalytic rate of cytochrome 
P450 enzyme activity toward xenobiotic, including insecticide. Study was aimed to investigate CYP2D6 
(G1934A) gene polymorphism in rice farmers along with occupational health risks and behaviors; and to 
evaluate the relationship of gene polymorphisms and serum cholinesterase (SChE) levels. Cross-sectional 
study was carried out from June 2019 to February 2020. Data had collected from health service program 
by U-Thong district health promoting hospital. Gathered information concerning of pesticide exposures 
from 50 rice farmers and 50 control respondents was conducted by questionnaire interviewing. Each 
serum sample was determined SChE activity test by paper test and automatic analyzer; and EDTA blood 
was analyzed genotyping by PCR-RFLP. Chi-square was used to analyze on the different of personal 
information; and of polymorphism. Person correlation was evaluated relationship between SChE level and 
genotypes. 60% of rice farmers were used pesticide over 10 years. Means of SChE level of both groups 
were within reference value and significantly different (p = 0.033). Polymorphisms were included wild type 
(GG), heterozygote (GA) and homozygote (AA); and were significantly different between rice farmers and 
control (p = 0.0001). GA genotype in rice farmers was more frequent and AA genotype was not detected. 
Relationship of polymorphism and SChE level were negative correlated (r = -0.258; p = 0.009). CYP2D6 
gene polymorphism may useful biomarker for duties assignments in agricultural workers especially risk 
group (GA genotype).
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Introduction

Pesticides are substances that are meant to 
control pests, including weeds. The most common 

type of pesticides imported in Thailand is herbicides, 
followed by insecticides and fungicides [1] (Ministry of 
Agricultural and Cooperatives Office of Agricultural 
Economics, 2014). Thai agricultural workers report they 
typically use a variety of pesticides, applying them an 
average of three to four times a month [2, 3]. Suphanburi 
province is located in central plain, which is a member 
of “rice bowl” of Thailand. Because of enough water 
supplies in this cultivation area, two or three rice 
growing cycles can be done rather than Northeast area. 
Rice growing cycle is consisting of land preparation, 
seeding, planting and harvesting. Agrochemicals for 
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seeding and planting period are more use in Central 
area than in Northeast area, thus, farmers may expose 
to pesticides more frequent rather than other area also. 
Moreover, agropesticide application in Central of 
Thailand is on intensively cultivated rice crop land when 
water conditions allow had been occurred [4]. This is a 
significant factor in allowing many farmers to continue 
growing rice, but it has also created health hazards for 
those who took up agropesticide spraying as a profession 
[5]. Agricultural workers in Suphanburi had reported 
using several brands of insecticides, plant hormones, 
and chemicals for “control of plant diseases”. Most of 
active insecticide substances in commercial products are 
abamectin, chloropyrifos, carbofuran, and cypermethrin 
[6, 7].

Chloropyrifos and carbofuran are common members 
of organophosphate (OP) and carbamates (CB), 
respectively. OP and CB act as acetyl cholinesterase 
(AChE) inhibitors, which are affecting to several 
organs, such as peripheral and central nervous systems, 
muscles, liver and pancreas. Impairment of enzymatic 
pathways modulated biochemical metabolism within 
cytosol, mitochondria, and peroxisomes may cause 
by AChE inhibition at target organs [8-10]. Biological 
effects of pesticide are involved by oxidative stress, 
epigenetic controls and gut microbiological digestion 
and modulation of genetic polymorphisms [11]. 
Organophosphate pesticides (OPs) are primarily 
metabolized by several xenobiotic metabolizing 
enzymes, which are including cytochrome P450 
enzymes. Cytochrome P450 polymorphisms are 
common biomarkers for evaluation of susceptibility in 
pesticide exposure [12]. CYP2D6 G1934A (rs 3892097) 
gene polymorphism is leads to catalytic rate of enzyme 
activity [13].  CYP2D6 1934A allele is related to the 
susceptibility to organophosphate chronic toxicity 
in Egyptians [14]. This study was aimed to investigate 
CYP2D6 G1934A gene polymorphism in Thai rice 
farmers along with occupational health risks and 
behaviors; and to evaluate the relationship of gene 
polymorphisms and serum cholinesterase (SChE) levels. 
This genotypic polymorphism may help to identify the 
risk of occupational exposure especially management of 
chronic pesticide toxicity.

Materials and Methods 

Subject recruitment and data collection

The study was conducted in U-Thong district, 
Suphan Buri province, about 150 km from West of 
Bangkok, where rice is main harvesting product. Main 
of herbicide use is paraquat and glyphosate. Outsource 
pesticide sprayers were common finding in rice field. 
Cross-sectional study was carried out from June 2019 
to February 2020 on data had collected from annually 
health service program by health promoting hospital, 
This study was recruited 100 respondents included 1) 50 
rice farmers (risk group) were aged 18-65 yr who lived 
in this area, which had handle pesticide regularly or work 
in paddy field at least three years or more 2) The control 
group was included 50 respondents who lived nearby 
field area and listed in house registration, had non-
related professional for farm workers. Respondents with 
a history of serious conditions, such as, liver diseases, 
severe cardiovascular diseases, cancer were excluded. 
Questionnaire interviewing and blood collection were 
conducted by well-trained research assistants and medical 
technologists, respectively. Gathered information 
concerning of long-term pesticide exposures including 
personnel information, adverse health symptoms, 
personal protective equipment (PPE) used, and practical 
knowledge of pesticide use were recorded from 
questionnaires by personnel interviewing. The sample 
size was estimated using the single proportion formula 
with 95% confidence interval and based on percentage 
of abnormal SChE level in previous study [3]. The Ethics 
Committee of Thammasat University was approved this 
research protocol (COA No. 085/2562). The director of 
U-Thong district ′s health promoting hospital, Suphan 
Buri province gave permission to conduct on this study. 
All participants gave informed consented. 

Blood collection, preparation and storage

Each 5 ml of blood sample was obtained by 
venepuncture from median cubital vein during morning 
(7-9 a.m.); and drawn into clotting blood and EDTA 
tubes for 3 ml and 2 ml, respectively. Clotting blood tube 
was further centrifuged; and serum was separated within 
2 h after phlebotomy and stored at -20 °C [15] for SChE 
activity test. Whole blood contained in EDTA tubes 
were prepared for genomic DNA extraction by using 
the QIAamp blood DNA mini kit (QIAGEN Thailand, 
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Bangkok, Thailand) and genomic DNA was stored at 
-20 °C.

SChE activity test

Screening of SChE level by paper test and confirming 
of SChE level was done by automatic analyser. The 
paper test kit was developed and manufactured by 
Government Pharmaceutical Organization (GPO), 
Thailand. The efficiency of test including sensitivity, 
specificity and positive predictive values were 77, 90 
and 85%, respectively [16]. The quantitative for SChE 
level was conducted by automatic analyzer, COBAS 
c501 (Roche-diagnostics, Rotkreuz, Switzerland), which 
were performed in certified clinical laboratories. SChE 
level were interpreted by reference values according by 
instruction of manufacturer. 

CYP2D6 G1934A polymorphisms by PCR-RFLP

DNA template was amplified by polymerase chain 
reaction (PCR) using forward 5’-GCT TCG CCA ACC 
ACT CCG-3’ and reverse 5’-AAA TCC TGC TCT 
TCC GAG GC-3’ primers, which were corresponded to 
CYP2D6 G1934A region [17]. PCR was performed in 25 
µl of total volume, which was contained 1 µl of DNA 
template, 0.5 µl of each primer (20 pmol/µL), 5 µl of 
10X PCR buffer (1.5 mM Mg2+) include dNTP mixture 
and 0.2 µl of 1 U AmpliTaq polymerase (Thermo Fisher 
Scientific, USA). PCR was performed with initial 
denaturation at 94°C for 5 min. followed by 35 cycles 
consisting of denaturation at 94°C for 1 min, annealing 
at 61°C for 1 min and extension at 72 °C for 1 min 
followed by final extension at 72 °C for 7 min by using 
Thermal cycler (Applied Biosystems, USA). Restriction 
fragment length polymorphism (RFLP) was performed: 
DNA product was digested by BstNI Restriction Enzyme 
(New England Bio Labs, Cambridge, UK). Digested 
DNA fragments was separated on 2% of agarose gel 
electrophoresis apparatus then stained with ethidium 
bromide. DNA electrophorogram was read by using 
ultraviolet transillumination (Promega, USA). CYP2D6 
G1934A single nucleotide polymorphisms (SNPs) were 
1) 104- and 230-bp fragments for the 1934G allele and 
2) 334-bp fragment (undigested) for the 1934A allele. 
The interpretation of CYP2D6 G1934A genotypes were 
represented 104, 230-bp fragment for wild type (GG); 
104, 230, 334-bp fragments for heterozygous (GA); and 
334-bp fragments for homozygous (AA) [14]. Quality 

control of test was done by DNA sequencing, which was 
randomized from 15% of samples.

Statistical Analysis

Descriptive data was explained by using mean and 
standard deviation; and frequency. The Kolmogorov-
Smirnov test was used to test for normal distribution of 
data. Chi-square was used to analyze on the different of 
personal information and CYP2D6 G1934A genotypes 
between rice farmer and controls groups. Independent 
t-test was used for comparison of SChE level between 
rice farmer and controls groups. Person correlation 
was evaluated between SChE level and PON1 Q192R 
genotypes. The statistical significance was judged at 
p< 0.05. SPSS 21.0 software was used for statistical 
analysis (SPSS, Chicago, Illinois, USA). 

Results and Discussion

Chronic pesticide exposure in rice farmers

No statistical significance different between rice 
farmers and controls for gender and risked behavior, 
such as alcoholic consumption. All of rice farmers were 
long-term pesticide exposure and 60% of rice farmers 
were used pesticide over 10 years; and rate of pesticide 
exposure was mainly for 1-2 time/week. The related 
pesticide used symptoms were rarely occurred and 
almost of them had health education for awareness of 
pesticide uses (Table 1). However, unexpected finding 
may due to unspecific symptoms, imprecisely explain by 
personal interviewing and tolerance of frequent exposed 
farmers. Means of SChE level were significantly 
different between rice farmers and controls (p = 0.033), 
however, there were within reference value (Table 1). 

Some of rice farmers had SChE level lower than 
reference value (data not show), which was implied 
that SChE may not be a good marker for quantifying 
exposure to pesticide among sprayers, especially during 
spraying season. In previous study, agriculturists 
can be exposed to pesticides divided into sprayers, 
agriculturists and other professions, however, the SChE 
levels among them were not significantly difference and 
level was still within reference range [18]. Most of studies 
on Thai pesticide exposure had reported exposure of 
single type of pesticide; however, mixed pesticide uses 
are more common for multi-crop cultivation. Thus, 
screening of other biomarkers for evaluation of long-
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term pesticide exposure rather than serum cholinesterase 
such as, alkyl phosphate metabolites (DAPs), urinary 
3-phenoxybenzoic acid (3-PBA) and urinary glyphosate, 
is still necessary for public provider [19]. 

CYP2D6 (G1934A) gene polymorphism in rice 
farmers

The DNA fragments electrophoresis of CYP2D6 
(G1934A) gene polymorphism in rice farmers 
were included wild type (GG), heterozygote (GA) 
and homozygote (AA) (Fig. 1). The genotypic 
polymorphisms of rice farmers and control were 
significantly different (p=0.0001); rice farmers were 
more frequent RR genotype rather than control (Table 
2), however AA genotype was not detected from both 
groups. The relationship of CYP2D6 (G1934A) gene 
and SChE level were negative correlated (r = -0.258) 
with statistically significant (p = 0.009) (Table 3). Six of 
rice farmers were low SChE level (<5,500 U/L) and GA 
genotype polymorphism (data not show).

CYP2D6 is important member of cytochrome P450 
based on various xenobiotic substrates, which are shows 
a very high degree of variability due to the extensive 

genetic polymorphism that influences gene expression 
and enzymatic function [20]. CYP2D6 gene is involved 
in the secondary metabolic pathway of desulphuration 
of isocarbophos (ICP). ICP enantiomers and its 
oxidative desulphuration metabolite, isocarbophos 
oxon (ICPO) has been reported to be inhibitors of 
acetylcholinesterase [21, 22]. The CYP2D6 inhibitors are 
resulted in 50% inhibition of cholinesterase activity 
for parathion, 38% diazinon and 30% chlorpyrifos 
as compared to control [23] and SChE is significantly 
reduced in chronic organophosphate exposures [14]. 
The variants of CYP2D6 alleles at third intron and 
four exons are resulted in missing of transcription and 
single based deletion of mRNA [24]. Thus, this finding 
was corresponded to previous study by reduction of 
cholinesterase activity and GA genotype was more 
susceptible to pesticide rather than wild type in Thai 
population, which was sparely reported. Large scale and 
seasonal variation studies on gene polymorphism and 
environmental expose will conduct to confirming the 
finding. Genotyping on polymorphism may also useful 
biomarker for agricultural workers to assignment of 
appropriate duties, especially high risk group.

Table 1: The frequency of personal data and pesticide-exposing factors from rice farmers and controls

Personal data/ Exposing factors Rice farmer (%) Control (%) p-value

Gender : Male 34 (68) 30 (60)
0.405

               Female 16 (32) 20 (40)

Age  : < 40 years 22 (44) 40 (80)
0.0001*

           ≥ 40 years 28 (56) 10 (20)

Alcohol intake: none 36 (72) 33 (66)
0.517

                          drinking 14 (28) 17 (34)

Duration of pesticide use: 4-9 years 18 (36) -

                                        > 10 years 32 (64) -

Frequency of exposure: 1-2 days/week 30 (60) -

                                       3-4 days/week 4 (8) -

                                       5-6 days/week 16 (32) -
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Clinical symptoms: None 36 (72) -

                                Headache/vertigo 11 (22) -

                                Abdominal cramp 3 (6) -

Health education: none 13 (26) -

                             educated 37 (74) -

Serum cholinesterase (U/L) ** 7247.2 ± 1293.3 7775.9 ± 1152.8 0.033*

* Statistically significant at p<0.05; ** Serum cholinesterase (SChE) was screened by paper test before tested with 
automatic analyzer and represented as mean ±SD (reference value = 5,500-13,000 U/L).

Table 2: Genotypic frequency of CYP2D6 (G1934A) in rice farmer and control groups

Genotype Control Farmer p-value

N % N %

Wild Type (GG genotype) 44 88 22 44
0.0001*

Polymorphism (GA genotype) a 6 12 28 56

* Statistically significant at p<0.05 

a Homozygous polymorphism (AA genotype) was not detected 

Table 3: Relationship of CYP2D6 (G1934A) genotypes and SChE level

Genotype N SChE (U/L) r p-value

Wild Type 66 7820.14 ± 1103.25
-0.258 0.009*

GA Polymorphism
34 7278.89 ± 1307.70

* Statistically significant at p<0.05; r = Pearson correlation coefficient 

Cont... Table 1: The frequency of personal data and pesticide-exposing factors from rice farmers and 
controls
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Figure 1: DNA fragment separation. First Lane (from left): DNA ladder; Lane 2, 6, 9, 11, 12, 17, 23, 50 and 59: 
104, 230-bp for GA genotype (polymorphism); and Lane 15, 16, 30, 32 and 42: 334-bp for GG genotype (wild type).

Conclusion

CYP2D6 (G1934A) polymorphism may useful 
biomarker combining with SChE activity test for duties 
assignments in agricultural workers especially risk 
group (QR genotype).
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Abstract
The need of health services, especially at first level healthcare facilities (FKTP) for the community to access 
basic health services has increased in Indonesia. This condition related to the regulation for the entire citizen 
in Indonesia to become a National Health Insurance (JKN) participant. Some problems related to the services 
still occur, such as queues length and non-optimal examination process. This research aimed to analyze 
patients’ satisfaction in general polyclinic services differences in FKTP. This was an observational research 
with a cross-sectional study using primary data from both types of FKTP (Puskesmas and Non-Puskesmas) 
as the healthcare provider in two cities of East Java. The number of research respondents was 219 in 20 
FKTP. The sampling method used was proportional random sampling technique. Patients’ satisfaction 
scores obtained from the two types of FKTP were analyzed using independent sample T Test. The results 
obtained was the satisfaction score in Puskesmas and Non-Puskesmas exceeded 95%. Patients’ satisfaction in 
Puskesmas was significantly higher than Non-Puskesmas (p = 0.01). Out of the six dimensions, dimensions 
of service ability and aesthetics in exception, the other four dimensions had significant differences. The 
results provide recommendation that FKTP should improve their services from various dimensions.
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Introduction

Healthcare providers need to build patients’ 
satisfaction to measure the quality of their services, 
including the participants of National Health 
Insurance (JKN). Healthcare provider in JKN program 
implementation consists of first and advanced level 
healthcare facility (FKTP and FKTL). Most first-
level healthcare facilities (FKTP) which are public 
health centers (Puskesmas) and primary clinics (Non-
puskesmas) in Indonesia have already cooperated 
with Healthcare and Social Security Agency (BPJS 
Kesehatan) in JKN program. Analysis of patients’ 

satisfaction in FKTP that cooperated with BPJS 
Kesehatan is still limited.

Satisfaction is one of the main indicators that 
determine the standard of a health facility. Knowing 
the expectations and opinions of patients about the 
services obtained is an important step to find out the 
quality of health services provided. Patient satisfaction 
of health services in certain FKTP will make an impact 
on the reuse of these health services.1 Satisfaction is a 
function of the difference between the perceived and 
expected performance. Patient satisfaction as a measure 
of healthcare quality level is a typical and complicated 
phenomenon. This can be in line with and also not in 
line with the professional code of ethics and quality 
standards set by the government.2

According to Hidayah (2015)3 there are some 
problems related to JKN services. One of them is the 
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large number of patients that must be served causing 
long queues. The examination process of patients tends 
to be done quickly and seems rushed so that patients 
feel there is not enough time to consult with the doctor. 
The limited administration of drugs makes the patient 
uncomfortable because the participants must return back 
and forth to queue for treatment again. By using a tiered 
referral system, patients feel the referral process is taking 
longer. The limited-service time at family physicians 
also raises complaints from patients.

Royanah (2015)4 stated that several aspects 
that resulted in patient dissatisfaction related to 
JKN participants in FKTP were aspects of technical 
competency of puskesmas staff, the number of human 
resources, and human relations. Some patients are also 
dissatisfied with the problem of long waiting duration, 
and the facilities provided are still not as expected.

Garvin (1984)5 stated that that product quality 
evaluates from 8 factors, namely performance, 
features, reliability, durability, aesthetic, 
conformance, service ability, and perceived quality. 
Adopting 8 dimensions of product quality, this 
research uses 6 dimensions that considered can 
be applied in the health services area, namely 
performance, features, reliability, conformance to 
specification, service abilities, and aesthetics. 

East Java Province is the second-most populous 
province in Indonesia after West Java, amounting to 
39,7 million in 2019.6 This condition has an impact on 
the increasing population in urban areas. The demand 

for health services and healthcare providers in cities also 
increased. The purpose of this research was to analyze the 
satisfaction score of patients in FKTP (Puskesmas with 
Non-Puskesmas) that cooperated with BPJS Kesehatan.

Method

 This research was an observational research with 
cross-sectional study approach using primary data from 
FKTP that cooperated with BPJS Kesehatan in 2 cities 
of East Java. The selection of the sample was done 
randomly by proportional random sampling with 20% 
of the total FKTP, amounted to 20 organizations and 
219 respondents. The satisfaction in general polyclinic 
services assessed from 6 dimensions of service quality 
namely performance, features, reliability, conformance 
to specification, service ability, and aesthetics. The 
satisfaction score is obtained by comparing the patient’s 
assessments and expectations. If the result obtained is 
greater than 95%, then the patient is considered satisfied 
with the services. Patients’ satisfaction differences 
in each dimension of service quality were compared 
between Puskesmas and Non-Puskesmas using an 
independent sample T-test. 

Results and Discussion

 Respondents Characteristics 

The number of samples was 219 respondents, 
according to gender, the latest education level, and JKN 
Participant Class in each FKTP types can be seen in 
Table 1.

Table 1. Distribution of Respondents’ Characteristics Based on Gender, The Latest Education Level, and 
JKN Participant Class in both FKTP types in 2 cities in East Java (n=219)

Respondents’ Characteristics

FKTP Type
Total

Non-Puskesmas Puskesmas

n % n % n %

Gender       

   Male 48 42.11% 32 30.48% 80 36.53%

   Female 66 57.89% 73 69.52% 139 63.47%
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   Total 114 100.00% 105 100.00% 219 100.00%

The latest education level

   None 1 0.88% 4 3.81% 5 2.28%

   Primary school 8 7.02% 29 27.62% 37 16.89%

   Junior high school 14 12.28% 25 23.81% 39 17.81%

   Senior high school 69 60.53% 36 34.29% 105 47.95%

   College 22 19.30% 11 10.48% 33 15.07%

   Total 114 100.00% 105 100.00% 219 100.00%

JKN participant class

   I 17 14.91% 9 8.57% 26 11.87%

   II 79 69.30% 20 19.05% 99 45.21%

   III 18 15.79% 76 72.38% 94 42.92%

   Total 114 100.00% 105 100.00% 219 100.00%

The majority of respondents were female in both Puskesmas and Non-Puskesmas. Male respondents were only 
one third out of the total respondents. Respondents have varied levels of education and the majority of the latest 
education was senior high school. Most of the respondents were registered as class III in Puskesmas while the 
majority of Non-Puskesmas respondents were registered as class II.

Patient Satisfaction Score

 The patient satisfaction score in general polyclinic services for all dimensions exceeds 95%, as shown in  
Table 2.

Table 2. Patient Satisfaction Score in General Polyclinic Evaluate From 6 Dimension in FKTP (Puskesmas 
and Non-Puskesmas) in 2 cities in East Java (n=219)

No Dimensions and Indicators Satisfaction Score p

Non-Puskesmas 
(n=114) Puskesmas (n=105)

Mean SD Mean SD

Performance

1 Medical records and patient identity are suitable 98.14% 9.45% 101.08% 4.28% 0.01
2 Confidentiality of patient information is well-secured 97.67% 8.44% 101.69% 4.82% 0.01
3 Given service and complaints are suitable 98.76% 9.57% 102.07% 4.48% 0.01

Cont... Table 1. Distribution of Respondents’ Characteristics Based on Gender, The Latest Education Level, 
and JKN Participant Class in both FKTP types in 2 cities in East Java (n=219)
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No Dimensions and Indicators Satisfaction Score p

Non-Puskesmas 
(n=114) Puskesmas (n=105)

4 Service given by medical personnal and priority of 
treatment are suitable (not biased) 98.23% 10.31% 101.42% 5.31% 0.01

5 Medical equipments are well equipped (examination 
bed, stethoscope, consultation table, et al.) 97.86% 10.56% 102.19% 5.87% 0.01

6 Medical personnel’s expertise in providing services 
is suitable 98.65% 9.64% 101.12% 4.44% 0.01

Performance satisfaction score 98.22% 8.73% 101.59% 3.41% 0.01

Features

1 Direction to general polyclinic is clear 100.71% 6.86% 101.88% 5.00% 0.15
2 General polyclinic is easy to access 100.61% 6.06% 101.38% 4.54% 0.29
3 Waiting room for general polyclinic is available 99.84% 6.48% 101.63% 5.12% 0.03
4 Queues are well ordered 99.69% 7.76% 101.85% 6.43% 0.03

Features satisfaction score 100.21% 6.00% 101.69% 4.34% 0.04

Reliability

1 Services hours and schedule are suitable 97.62% 10.36% 100.71% 3.59% 0.01

2 Medical personnels provide explanations related to 
patients’ disease properly 98.73% 9.77% 101.65% 5.26% 0.01

3 Medical personnels are well trained in treating pa-
tients 98.63% 10.69% 100.80% 5.46% 0.06

4 Medical personnels are accurate in handling patient’s 
complaints 100.22% 10.70% 100.68% 4.95% 0.68

5 Medical personnels are calm in providing services 98.99% 9.60% 100.89% 4.89% 0.06

6 Medical personnels are able to conduct a credible 
examination 99.44% 10.54% 103.10% 7.40% 0.01

Reliability satisfaction score 98.94% 9.30% 101.30% 4.12% 0.02

Conformance to specification

1 Service steps or mechanism with procedure or SOP 
is suitable 97.81% 7.70% 100.98% 5.08% 0.01

Conformance to specification satisfaction score
97.81% 7.70% 100.98% 5.08% 0.01

Service ability

1 Queue waiting duration to general polyclinics is brief 97.56% 12.19% 100.40% 5.80% 0.03
2 Treatments in general polyclinic are spry and quick 98.86% 11.81% 100.91% 5.63% 0.10

3 Medical personnels are polite and friendly in giving 
treatment 100.93% 11.61% 101.82% 7.16% 0.49

4 Medical personnels look confident in giving treat-
ment 100.91% 10.81% 103.08% 7.11% 0.08

5 Medical personnels are proper in asking patients’ 
complaint 100.71% 10.94% 102.09% 6.21% 0.25

Cont ... Table 2. Patient Satisfaction Score in General Polyclinic Evaluate From 6 Dimension in FKTP 
(Puskesmas and Non-Puskesmas) in 2 cities in East Java (n=219)
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No Dimensions and Indicators Satisfaction Score p

Non-Puskesmas 
(n=114) Puskesmas (n=105)

6 Medical personnels are able to respond to patients’ 
complaints properly 100.49% 10.60% 102.40% 6.31% 0.11

7 Medical personnels provide explanations regarding 
patient’s disease properly 99.73% 11.47% 102.76% 6.90% 0.02

8 Medical personnels provide sufficient opportunity to 
ask regarding patients’ disease 100.53% 11.22% 101.78% 6.12% 0.30

9 Medical personnels raise sense of safety 99.99% 9.81% 101.61% 6.30% 0.14
Service ability satisfaction score 99.97% 10.17% 101.87% 4.49% 0.07

Aesthetics

1 Medical personnels’ appearance are clean and tidy 100.00% 6.44% 100.94% 4.02% 0.20

2 General polyclinics examination room is clean and 
tidy 98.88% 7.63% 100.67% 7.32% 0.08

3 General polyclinics examination room is comfortable 
and in order (not noisy) 99.22% 7.31% 99.86% 6.95% 0.51

Aesthetics satisfaction score 99.37% 6.38% 100.49% 4.95% 0.15

Total satisfaction score 99.08% 6.74% 101.32% 3.37% 0.01

ont ... Table 2. Patient Satisfaction Score in General Polyclinic Evaluate From 6 Dimension in FKTP 
(Puskesmas and Non-Puskesmas) in 2 cities in East Java (n=219)

The results showed that patients feel satisfied 
in services given by FKTP (Puskesmas and Non-
Puskesmas). It can be seen from all satisfaction scores 
that exceed 95%. Out of the six dimensions assessed, 
Puskesmas patients had a higher satisfaction score in 
all dimensions compared to Non-Puskesmas patients. 
Patient satisfaction at Puskesmas was significantly 
higher than Non-Puskesmas (p = 0.01). Ouf the six 
dimensions, except the dimensions of service ability 
and aesthetics, the other four dimensions had significant 
differences.

In the performance dimension, Puskesmas had a 
higher satisfaction score than Non-Puskesmas. The 
lowest satisfaction score in Non-Puskesmas FKTP 
was in statement number two, which related to the 
confidentiality of patients’ information. This result is in 
line with research by Sani, Rantetampang, and Zainuri 
(2017)7 about JKN patients’ satisfaction in Papua which 
states that the confidentiality of patients’ data greatly 
influences satisfaction. Well-maintained confidentiality 
of patients’ data will make patients feel a lot safer.

Non-Puskesmas had a lower satisfaction score 
regarding features dimension in the general polyclinic. 
The availability of facilities such as the waiting room is 
still not properly provided. This condition can be caused 
by several FKTP that still use the same waiting room 
for registration, general polyclinic, and pharmacy. These 
results are supported by Wildan’s research (2017)8 
regarding JKN patients’ satisfaction which states that the 
lowest satisfaction score in the health service dimension 
is the physical facility. The physical facility in FKTP is 
still considered to be lacking in many ways, such as lack 
of waiting rooms, toilet cleanliness, and parking lots. 
The availability of good physical facilities can certainly 
increase patients’ satisfaction in FKTP services.

The satisfaction score of reliability dimension in 
Non-Puskesmas was lower than Puskesmas. Punctuality 
of operational hours and schedule statement had the 
lowest satisfaction score in Non-Puskesmas FKTP. 
These results are supported by Arbitera, Sjaaf, and 
Sulistiadi’s research (2016)9 which states the variables 
that influence patients’ satisfaction the most are 
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punctuality, easiness, and coziness in getting treatment. 
Punctuality of operational hours in Non-Puskesmas is 
still considered lacking compared to Puskesmas. The 
punctuality of operational hours in health services is an 
important aspect of customer satisfaction. One of the 
statements with a high score of satisfaction is the ability 
of medical personnel to provide credible treatment. 
According to Pramayanti dan Arnaya (2019)10, the 
competence of medical personnel has a significant effect 
on patients’ satisfaction. A great competence of medical 
personnel will affect the quality of health services.

Puskesmas had a higher satisfaction score in 
conformance to specification dimension. This means that 
in Puskesmas, the medical personnel is seen to be more 
in order, following the standard operating procedure in 
providing treatments to patients. This result is in line 
with Wildan’s research (2017)8 about JKN  patients’ 
satisfaction which states that the ability of medical 
personnel to provide services following the standard 
of procedure in FKTP is very important. According to 
Patandianan, Ratnawati, dan Sardjono (2018)11, a doctor 
must place patients’ interests above theirs, set and 
maintain integrity and standards of competence, also 
provide solutions to public health problems.

Based on the dimension of service ability, it can 
be seen that Puskesmas and Non-Puskesmas had a 
relatively similar satisfaction score. The statement with 
the lowest satisfaction score in both types of FKTP was 
statement number one, which related to queue waiting 
duration in general polyclinics. Meanwhile one of 
the statements that had a high satisfaction score was 
politeness and hospitality of medical personnel. These 
results are supported by the research of Arbitera, Sjaaf, 
dan Sulistiadi (2016)9 in East Jakarta Puskesmas which 
states that politeness and hospitality of medical personnel 
affect patients’ satisfaction. The easiness and coziness 
in getting treatment also have a significant influence on 
patients’ satisfaction.

In the aesthetic dimension, Puskesmas and Non-
Puskesmas had a similar score of satisfaction. According 
to most respondents, medical personnel’s appearance and 
environmental conditions of health facilities were great 
and comfortable. This result is supported by the research 
of Sani, Rantetampang, dan Zainuri (2017)7 regarding 
JKN patients’ satisfaction in Papua. The research 

mentions that the clean and neat appearance of medical 
personnel affects patients’ satisfaction. Environmental 
conditions also have an important influence on the 
aesthetic dimension.

Conclusions and Suggestions

Conclusion

1. JKN patients in FKTP (Puskesmas and Non-
Puskesmas) tend to have a high satisfaction score which 
exceeds 95%.

2. Patients in Puskesmas have a higher satisfaction 
score compared to Non-Puskesmas patients in all 
dimensions.

3. Out of the six dimensions assessed, the 
dimension of service ability and aesthetics in exception, 
the other four dimensions have significant differences.

Suggestion

Some suggestions for FKTP to improve patients’ 
satisfaction in general are:

1. Pay attention to 6 dimensions of patients’ 
satisfaction in providing services.

2. Patients’ information needs to get more attention 
to maintain well-secured confidentiality. Punctuality 
of operational hours needs to be improved and queue 
waiting time must get more attention.

Conflict of Interest: Nil 

Ethical Clearance: This research has been proved 
by Health Research Ethics Committee, Faculty of Public 
Health universitas Airlangga

Source of Funding :  Universitas Airlangga

Refferences 
1. Setyawan FEB. Gambaran Karakteristik dan 

Kepuasan Peserta BPJS Kesehatan dalam 
Pemanfaatan Pelayanan Kesehatan di FKTP Kota 
Malang. Jurnal Ilmu Kesehatan. 2020;1(3):262-
268.

2. Octavia A., Anwar AP. Analisis Kepuasan Pasien 
Rawat Inap Bangsal Jantung di RSUD Raden 
Mattaher Jambi. Digest Marketing. 2012 Jan;1(1).

3. Hidayah TN. Kepuasan Pasien BPJS Non PBI 



Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4      3537

terhadap Kualitas Pelayanan Provider Tingkat 
Pertama Dokter Keluarga di Kecamatan Laweyan 
Kotamadya Surakarta (Thesis, Universitas 
Muhammadiyah Surakarta). 2015.

4. Royanah U. Analisis Tingkat Kepuasan Pasien 
Peserta Jaminan Kesehatan Nasional Bukan 
Penerima Bantuan Iuran (Non PBI) Di Puskesmas 
Halmahera Semarang Tahun 2015 (Thesis, 
Universitas Negeri Semarang).

5. Garvin DA. Product Quality: An Important 
Strategic Weapon. Business Horizons. 1984; 
March-April:40-43.

6. Badan Pusat Statistik. Jawa Timur Province in 
Figure 2020. BPS Provinsi Jawa Timur. 2018.

7. Sani DN, Rantetamoang A L, Zainur, A. Satisfaction 
Analysis of Outpatient Services to National Health 
Insurance Program in the Pratama Hospitals 
Supiori District Papua Province. International 
Journal of  Sciences: Basic and Applied Research. 
2017;31(3):329-345.

8. Wildan M. Health Service Quality of National 
Health Insurance (JKN) and Patient’s Satisfaction 

at Public Health Centre of Jember District. 
IOSR Journal of Nursing and Health Science. 
2017;6(1):52-58.

9. Arbitera C, Sjaaf AC, Sulistiadi W. Analysis of 
Factors Affecting Patient Satisfaction JKN Non 
PBI at Primary Health Care in East Jakarta District 
2016. Journal of Indonesian Health Policy and 
Administration. 2017;2(1):18-23.

10. Pramayanti NNT, Arnaya IK. The Satisfaction 
Analysis of Kidney Failure Patients on the Quality 
of Hemodialysis Services in the National Health 
Guarantee Era (JKN) (Case Study in Surya 
Husadha General Hospital Denpasar). International 
Journal of Sciences: Basic and Applied Research. 
2019;48(7):139-149.

11. Patandianan S, Ratnawati T, Sardjono S. Influence 
of Capital Funds, Infrastructure Means, and 
Professionalism Human Resources on Service 
Quality and Patient Satisfaction of Puskesmas 
District Polewali Mandar West Sulawesi. Archives 
of Business Research. 2018;6(2):10-18.



3538      Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4

Identification of DNA Corpse in Ordo Diptera Familia 
Calliphoridae Larvae in CSF1PO, TH01, and TPOX Locus 

Using Polymerase Chain Reaction (PCR) Methods

Tutik Purwanti1, Ahmad Yudianto1, Mochammad Soekry Erfan Kusuma1

1Serobiomolecular Division, Department of Forensic Medicine and Medicolegal Studies, Faculty of Medicine, 
Universitas Airlangga/ Soetomo Teaching Hospital Surabaya

Abstract
Introduction: Biomolecular techniques using DNA are known to have high accuracy in the identification of 
decaying bodies. In the process of identification, larvae found in corpses that have undergone decay can be 
used as alternative biological evidence to estimate the time of death.

Aim: To identify the transfer of body DNA to the larvae of the fly ordo Diptera family Calliphoridae and the 
process of DNA transfer of decomposed bodies.

Method: blood from the postmortem corpse was taken as a control, then soft tissue was taken as a 
decomposition product for the breeding of Dipdo family Calliphoridae larvae. The protocol used is DNA 
profiling using the Short Tandem Repeat (STR) locus such as CSF1PO, TH01, and TPOX. The results of 
DNA extraction from the postmortem body and DNA extraction results obtained from the skin of the larvae 
and the digestive system of the larvae are then matched.

Result: The results of this study found that there was DNA transfer in larvae proved by the matching of 
DNA at the STR loci on the skin and the digestive system of larvae with the STR locus in blood taken from 
the postmortem body

Conclusion: the presence of decomposed corpse DNA decomposition to the larvae of members of the order 
called Calliphorideae family which can be detected through the results of nuclear DNA visualization at the 
CSF1PO, TPOX, and TH01 loci using the PCR method

Keywords: corpse DNA, Diptera, Calliphoridae, Short Tandem Repeat (STR), polymerase chain reaction 
(PCR) 
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Introduction

Death is the final stage of the life of every living thing 
including humans. In the world of forensic medicine, it is 
known that death can take place naturally or unnaturally 
(natural and unnatural death). Both natural death and 
unnatural death will undergo a process of decomposition 
(decomposition)1. The decay process is caused by the 
effect of proteolytic enzymes and microorganisms. 
Generally, the decay process starts 18 to 24 hours after 
someone dies2. 

In the process of identifying corpses that have 
undergone decay, conventional methods such as visual 
methods and fingerprints cannot be used, so using 
DNA biomolecular analysis is a fast and appropriate 
method to use. The biomolecular method itself was only 
demonstrated by scientists in the early 1980s, by Jeffreys 
with DNA technology successfully demonstrated that 
parts of DNA can be used as a means of specific (personal) 
identification of a person so that since then various kinds 
of methods have begun to be applied to the investigation 
of cases forensics3. Compared to conventional methods 
that rely on serology and electrophoresis technology, 
DNA technology has advantages, especially in its 
potential for criminalization and sensitivity4. 

DOI Number: 10.37506/ijfmt.v14i4.12175
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Identification towards the use of molecular 
forensics is increasingly needed. This method was first 
introduced by Sir Alex Jeffreys in 1985, who utilized 
medical and biological knowledge at the molecular or 
DNA level (deoxyribonucleic acid)3. Especially in cases 
of mutilation murders, victims of airplane accidents, 
suicide bombings that cause the victim’s body to break 
into pieces, scorched and often found decomposed. 
These parts are difficult to recognize visually, so DNA 
analysis is an alternative method that can be used in the 
situation above because of its high level of accuracy5. 

The decayed products eaten by flies contain the 
nucleus of human cells6. The larvae found at the crime 
scene are one alternative biological evidence that needs 
to be analyzed. Considering the information obtained on 
the body of a flight will help police and investigators in 
determining the estimated time of death (estimation time 
of death) and help provide information on the possibility 
of fabricating a crime scene. Meanwhile, Welles and his 
colleagues in their research found that mitochondrial 
DNA (mtDNA) sequence data can be obtained from the 
intestine dissected from maggots that have been given to 
human tissue. This data can be used to identify both the 
human corpse upon which the maggot has eaten and the 
species of the maggot itself7,8. 

This study will use larva specimens (maggots) from 
the fly family of the Diptera Ordo results of postmortem 
soft tissue cultivation, with a view to knowing the process 
of transferring human DNA to fly larvae. In addition to 
knowing that the process of transferring human DNA 
into the larvae of the fly passes through the digestive 
system (migration occurs because the larvae feed on the 
corpse’s soft tissue), or through the skin of the larvae in 
contact with the decomposed corpse’s soft tissue. To be 
able to know the existence of decomposed human DNA 
and decomposed processes, it is necessary to extract the 
adult larvae in full and extract the inside (intrainstestinal 
digestion) rather than flies that are cultured from the soft 
tissue of decomposed human bodies. Considering that 
corpse cases that have undergone decay are very rarely 
found in the Department of Forensic Medicine/Soetomo 
Teaching Hospital, Surabaya. So that the cultivation 
of larvae is carried out by taking soft tissue samples of 
fresh human remains and allowed to rot to invite flies to 
lay their eggs. The larvae of the fly will live and eat the 
soft tissue of deceased human bodies. 

The locus that will be taken for analysis is the 
Short Tandem Repeat (STR) locus: CSF1PO, TH01, 
TPOX which are some of the 13 loci determined by the 
Federal Bureau of Investigation (FBI). Examination 
using the PCR method because this method can multiply 
millions of DNA to billions of Kalli so that it is possible 
to conduct an analysis with a very minimal number of 
samples9,10. In addition to the PCR method is also able to 
analyze materials that have been partially degraded. This 
is important because DNA samples in the skin or in the 
digestive system of larvae will experience degradation 
due to temperature, PH, larval metabolic system, and 
contamination with other objects around the body8. The 
principle of PCR is selective exponential amplification 
of certain DNA fragments. The purpose of this study 
was to identify the transfer of body DNA to the larvae of 
the fly ordo Diptera family Calliphoridae and the process 
of DNA transfer of decomposed bodies. 

Method

This type of research used in this study is an 
observational laboratory with a longitudinal study 
approach to analyzing the STR locus: CSF1PO, TPOX, 
and TH01. Some of these loci include loci recommended 
by the FBI (Federal Bureau of Investigation) with 
DNAzol extraction techniques. The results of this study 
are presented descriptively. The population in this study 
is the remains of humans who have undergone a process 
of decay. To obtain larvae, researchers still need to breed 
fresh bodies by autopsy. Whereas for the breeding of the 
order larvae, the Calliphoroda family is labeled to take 
part in soft tissue that is still fresh in the same body. 

DNA samples were obtained from blood spots that 
would be used as a comparison material, and the larvae 
of the order were listed as the Calliphoroda family 
that grew in the soft tissue of the decomposed corpse. 
A sampling of research from the corpse has received 
permission from Forensic Medicine and Medicolegal 
Department/ Soetomo Teaching Hospital and thi ethical 
clearance permit from the ethics committee at Soetomo 
Teaching Hospital Surabaya, Indonesia. The variables of 
this study consisted of the independent variable (bodies 
that have undergone decay, fly larvae, larval exposure 
system) and the dependent variable (DNA degradation 
(core DNA) and DNA transfer to larvae). 



3540      Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4

Samples taken were larvae obtained from corpse soft 
tissue (postmortem) that had not been decomposed and 
decomposed, adult larvae of the order flies were put on 
the Calliphoridae family that were exposed to the corpse 
or soft tissue used as media (breeding) larvae. Sampling 
was conducted in the mortuary of the Soetomo Teaching 
Hospital Forensic and Medicolegal Department and 
sample examinations were carried out at the Human 
Genetic Study Group Laboratory, Institute of Tropical 

Disease (ITD) Universitas Airlangga. 

Result

DNA Levels and Purity Measurement

DNA levels obtained in the skin and digestive tract 
of larvae were respectively: 0.2181 µg / ml and 0.0870 
µg / ml, and the purity of DNA was 1.34 µg / ml and 
1.02 µg / ml.

Table 1: DNA Content and Purity of Larval Isolation

Sample

Absorbance
DNA levels (µg/ml)

Absλ260x dilution x 50) Purity of DNA (Abs λ 260 
/ Abs λ 280 )

λ 260 λ 280

Fresh tissues 0.451 0.449 0.3268 1.46

Larvae skin 0.301 0,225 0.2181 1.34

Gastrointestinal tract 0.120 0.082 0.0870 1.02

DNA Visualization

After being colored, a picture of bands or ribbons from each locus will be examined with a marker tape.

Picture 1: Visualization of CSFIPO, THO1 & TPOX loci
A: Larvae skin, B: Gastrointestinal tract M: Marker ladder 100 bp
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In electrophoresis visualization using 
polyacrylamide agarose gel composites in the form of a 
ribbon, it is determined whether the TH01 locus appears, 
by pulling the tape line from the sample towards the 100 
bp marker, where the TH01 locus is between 179 - 203 
bp. Then the tape is pulled towards the control (K562 
marker as a positive amplication control) to determine 
the location of the allele whether under or over the 
control. The K562 marker is the allele marker of the 
CTT multiplex from Promega Corporation 2001. The 

TH01 locus of the multiplex CTT marker with alleles 
between 5-11 (K562 is located at alleles 9.3, 9.3). Then 
the larval skin bands and larvae are compared whether 
they are parallel (identical / consistent / matching) at the 
TH01 locus. Whereas the TPOX locus is between 224 to 
252 basepair with allele variations ranging from 6 to 13 
and CSF1PO locus is between 295 - 327 basepair, and 
contains T-A-G-A core sequence repeat with an allele 
range of 7 to 15 bp. 

Table 2: Results of reading of electrophoresis visualization between larval skin and larvae with blood 
samples at the CSF1PO, THO1, and TPOX

No Sample THO1 Locus TPOX Locus CSF1PO Locus

1
1

Skin larvae Identical
Identical Identical 

Blood

2
2

Gastrointestinal larvae Identical
Identical Identical 

Blood

Discussion

DNA levels and purity are important stages in 
the PCR process as we know that the purity of DNA 
samples will affect amplification. The purity of DNA 
depends very much on the quality of the DNA samples 
taken, DNA purity 1-2 (ideally 1.8-2)11. DNA levels 
are an important factor in forensic DNA testing, which 
influences the success of STR and PCR on DNA samples. 
Decreasing levels up to 1 µg has the potential to decrease 
the STR’s detection ability by 95%12. For obtaining 
adequate visualization results it requires adequate DNA 
purity and adequate DNA levels so that it can be used 
as a DNA examination material13. The amount of DNA 
needed in forensic DNA analysis varies depending on the 
needs and type of examination. The STR only requires 
a minimum DNA concentration of 1-25 µg. In addition 
to depending on DNA levels, the examination material 
also requires sufficient DNA quality that is DNA that is 
used in degraded conditions to a minimum14. If DNA is 
severely degraded, it will cause the primer to not be able 
to stick to the target DNA that will be duplicated15.

To eliminate contamination from the outside 
attached to the skin of larvae, then to find out the transfer 
of DNA in the digestion of larvae, the skin of the larvae 

is rinsed with distilled water twice and sonified16. In this 
study using larvae as personal identification material, 
the results of this study found that larvae can be used 
as an alternative material in personal identification. The 
existence of the method of amplification of Polymerase 
Chain Reaction (PCR) with minimal DNA levels can 
be used typing checks. From various studies on the use 
of PCR in forensic medicine in amplifying target DNA, 
it is reported that the PCR technique has a very high 
success rate, because it requires relatively little DNA and 
relatively low ‘freshness’ levels compared to Restriction 
Fragment Length Polymorphisms (RFLP) techniques. 
The use of the TH01, TPOX and CSF1PO loci given that 
they were one of the first loci developed by the Forensic 
Science Service, and they have a probability of matching 
with a ratio of 1 in 50 million. 

The results of the lottery or visualization of 
DNA eaten by larvae of members of the order listed 
Calliphoridae family were assessed (suitable) both on 
the skin and on the digestive system at the loci TH01, 
CSF1PO, and TPOX. The ribbon images in agarose 
determined at each locus differ in the thickness of the 
ribbon, this is related to several factors, according to the 
quality of the sample, the method of selecting larvae, 
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the technique of making extraction20. The results of the 
visualization or summary of DNA bands in agarose also 
show a difference, in which there is more band larvae 
than in the digestive tract. This is because in the stomach 
(plant) larvae of the fly, temporary liquid food and 
primary digestion do not occur in the stomach because 
proteolytic enzymes are not excreted in this area. 

The results of this study can identify the three loci 
selected because they are part of the 13 STR loci that 
are used as a CODIS (Combined DNA Index System) 
data base identification system, and are the first loci 
available. These three loci rarely experience mutations 
because of the possibility of mutations of 1: 500, in 
the caucasian population these three loci have the least 
discrimination1,12. Thus it can be seen that the isolation 
of DNA from the larvae of members of the order family 
called the Calliphoridae family can still be an alternative 
material in forensic identification. Generally, DNA 
isolation from the larval digestive tract gets DNA levels 
or quantities low or even less, but DNA bands are still 
visible on the results of electrophoresis visualization. 
From these low levels, the identification test through the 
digestive tract of larvae has a low effectiveness value 
when compared with larval skin samples. However, 
DNA in the digestive tract can still be an alternative 
material for examination. 

Conclusion

After analysis, the transfer of corpse’s DNA 
to the larvae of members of the order is called the 
Calliphorideae family where it can be directly contacted 
by decaying results into the skin of the larvae or through 
the digestive tract. 
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Abstract
Background: Child abuse has negative impact for children including emotional performance, mental 
dysfunction, and decrease intelligence.

Case report: A boy went to the emergency room at Bhayangkara Kediri Hospital. There was swelling on the 
left head, expanding on the forehead and, bruising on the left ear. Also found signs of sodomy marks in the 
form of abrasions around the anus. There are also bruises on the back and neck of the end.

Discussion: For a definitive diagnosis, the results of the CT scan were that the patient obtained extensive 
cerebral contusion and caused the deviation of the midline structure to the right as far as ± 0.9 cm with 
subgaleal hematoma and the dilation of cerebral blood vessels.

Conclusion: The body’s exact death is expected to blunt force in the head, resulting in a skull fracture and 
bleeding of the brain.

Keywords: children abuse, violence, fracture skull 
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Introduction

The number of acts in children abuse is increasing 
every year. This can be seen from the data reported 
by KPAI (Indonesian Child Protection Commission) 
that from 2010 to 2014, there were 21,869,797 cases 
spread throughout the province. 42-58% of violations 
of children’s rights are sexual crimes against children, 
and the rest are cases of physical violence and child 
neglect1,2. 

Acts of children abuse can occur in various forms and 
range from physically seen to unknowingly violent forms 
of treatment. In general, acts of violence can be grouped 
into three categories: physical, verbal, and emotional 
violence or psychological maltreatment. Acts of physical 
violence include pinching, tweaking, touching, touching 
or holding (with the intention of sexual harassment), 

beating, strangling, elbowing, punching, kicking, biting, 
clawing, and spitting on a bullied child, pushing it to 
a painful, destructive position and destroy, or seize the 
property of the oppressed child. Verbal violence includes 
nicknames, reproaches, slanders, destructive criticisms, 
insults (whether personal, group or racial), statements 
about sexual harassment, terror, letters, e-mails, 
intimidating texts, and allegations not true, cruel and 
false gossip, and others. Emotional violence (neglect) 
includes the treatment of alienating or rejecting a friend 
or even damaging a friendly relationship, systematically 
weakening the victim’s self-esteem through neglect, 
exclusion, exclusion or avoidance, hidden attitudes 
such as aggressive views (glares), eye glances, eyebrow 
movements, head nods, sighs, shaking shoulders, sneers, 
mocking laughter and rough body language3,4. Child 
abuse harms adult emotional performance, presents 
signs of anxiety dysfunction, reduces intelligence and 
memory, risks social delay, loss of empathy, and avoids 
social involvement5. The case report is to report one case 
of children abuse at East Java, Indonesia. 

DOI Number: 10.37506/ijfmt.v14i4.12176
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Case Report

A boy went to the emergency room at Bhayangkara 
Kediri Hospital on June 27, 2016, at 13.16 with 
complaints of unconsciousness. Previously the patient 
was found in a cellphone shop in an unconscious state. 
From the witness’ testimony, the patient previously 
played at his uncle’s house (Mr. S) with his 8-year-
old brother. When it came to the emergency room, 
there was swelling on the left head measuring 10cm x 
20cm widening to the back, expanding on the forehead 
measuring 5cm x 3cm, bruising on the left ear. Also 
found signs of sodomy marks in the form of abrasions 
around the anus. There are also bruises on the back and 
neck of the end. According to the description of the 
patient’s grandmother, abrasions on the victim’s anus 
had existed since one week before the incident. 

Examination Result

External Inspection:

1. The body of a boy is between one and five years 
old, body length eighty-seven centimeters, brown skin 
color, and adequate nutritional status.

2. The body was wrapped in three sheets of green 
linen and one purple sheet.

3. The remains of the body: the veil attached to the 
left side covers the face.

4. Body labeled, not sealed, the body’s identity 
on the label matches the personality of the body on the 
SPVR.

5. Found bruised corpses in the back area, found 
corpse nails in all joints. No signs of further decay were 
found.

6. Head: asymmetrical shape, straight black hair, 
hair length of an average of one centimeter. Bluish red 
bruises were found on the left head of twelve centimeters 
and nine centimeters, reddish-colored blisters on the left 
side of the head shaped like a line.

7. Forehead: found several bruises, round shape, 
purplish blue, an average size of one centimeter

8. Eyes: Right: bleeding spots on the upper and 
lower eyelid mucous membranes. Left: no bleeding 
spots found on the upper and lower eyelid mucous 

membranes, white eyeball and brown rainbow mucous 
membrane. 

 

 Figure 1: Mucous membrane of the upper eyelid 
pales

9. Ears: no abnormalities and signs of violence 
were found.

10. Mouth: pale lips and lower mucous membranes

11. Chin: no abnormalities and signs of congestion 
were found with red blisters of zero point, five centimeters 
times zero location, and five centimeters.

12. Teeth: right and left upper jaw: back three 
molars have not yet grown. Furthermore, right and left 
lower jaw: back three molars have not yet grown.

13. Neck: found extended bruises on the back 
horizontally, purplish blue, located five centimeters 
below the hairline, measuring eight centimeters times 
one-half centimeter.

14. Chest: no abnormalities or signs of violence 
were found.

15. Stomach: bruises found, greenish-blue, located 
five centimeters to the left of the midline of the body and 
one centimeter above the left intestinal bone, measuring 
one and a half centimeters by one centimeter.

16. Back: bruises found in the upper right back, 
greenish-blue, located three centimeters to the right of the 
midline and four centimeters below the right shoulder, 
five centimeters, and four centimeters in diameter. The 
first bruise was found in the middle back area, purplish 
blue, three centimeters by two and a half centimeters 
in size. A second bruise was found in the middle back 
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area, purplish blue, measuring ten centimeters by nine 
centimeters.

17. Upper limb: Right: Pale fingernails, pale palms, 
bruises found on the back of the hand, bluish-red, 
located one centimeter below the wrist, measuring one 
and a half centimeter and one and a half centimeters, 
found in brownish-black abrasions on the elbow area, 
two centimeters and one centimeter in size. Left: Pale 
fingernails, bruised bruises found in the elbow field, a 
purplish-blue, three centimeters, and two centimeters in 
size.

18. Right and left lower limbs: pale fingernails, 
bruised bruises found on the left instep region, round, 
purplish in blue, measuring two centimeters and one 
centimeter.

19. Genitals: Male sex is not circumcised. No signs 
of violence were found.

20. Anal: the shaped funnel, irregular edges, with 
a diameter of seven centimeters, found open wound 
uneven edges, blunt angles, muscle base, and reddish 
color at six o’clock. 

 

 Figure 2: Abrasions around the red anus

Internal Inspection:

1. Chest cavity: symmetrical shape, thick chest fat 
zero point five centimeters. Found in red chest muscles 
with thick chest muscles zero point three centimeters. 
No blood absorption was found in the subcutaneous 
tissue.

a. There is no abnormality and signs of violence in 
the sternum and ribs

b. Fill the chest cavity: Right: The lungs fill the 
chest cavity. Left: deflated lungs.

c. Heart: No fluid is found in the peritoneum, at the 
solid touch of springy fifty grams, brownish-red. Heart 
length of eight centimeters, the width of six centimeters, 
no attachment was found between the heart sacs with the 
right and left lungs. An incision in the main artery of the 
heart found one hundred percent open.

d. Lung: Right: lung color brownish red, palpable 
palpation of air, blunt edges, smooth surface. Pulmonary 
weight of fifty grams. Left: Reddish-brown deflated lung 
color, attached to the back of the chest cavity, no fluid, 
palpable palpation of sharp edge air, smooth surface. 
One hundred gram lung weight.

2. Stomach: The subcutaneous tissue of the 
stomach: found thick belly fat three centimeters. No 
liquid was found. In the abdominal cavity, the intestinal 
curtain is brownish yellow. Fill the abdominal cavity: 
there is a blood absorption in the inner abdominal wall 
measuring twice one centimeter, one centimeter left of 
the spine, and is a continuation of a bruise on the left-
back.

a. Heart: brownish red, flat surface, touch chewy, 
sharp edges. Weight of three hundred and seventy-five 
grams. Measuring eighteen by fifteen centimeters. In the 
incision, not found abnormalities.

b. Spleen: not found abnormalities.

c. Stomach: filled with liquid chocolate, smooth 
mucous membranes.

d. Intestine and umbai worm: no abnormalities 
were found.

e. Kidney: Right: not found abnormalities. Left: 
There is blood absorption in the muscles (spinal cord 
just below the left kidney). 
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 Figure 3: Internal Inspection

3. Head :

a. Under-scalp tissue: there is blood absorption 
in the inner skin measuring fourteen centimeters long, 
twelve centimeters wide.

b. Skull: Roof: on the left side of the head there 
are two skull fracture lines, the first fracture measuring 
seven centimeters extending from top to bottom is 
located eight centimeters above the left ear hole, the 
second fracture is situated to the left of the first fracture 
in a horizontal direction from left to right measuring 
fourteen centimeters is located below the tip of the first 
fault. Found an inverted U-shaped skull roof fracture 

located at the lower end of the first fracture. Bone 
fracture inside. Baseline: no abnormalities and signs of 
violence were found.

c. Brain: It was found bleeding and blood clots 
between the thick membrane and brain tissue in the 
left brain measuring an area of   eight centimetres by 
six centimetres with a weight of ten grams. There is 
bleeding in the spider membrane eight centimeters by 
four centimeters. At the incision of the cerebellum, there 
were no signs of abnormality or violence. There is a 
widening of the bulge in the left brain.

 
Figure 4: Skull Fracture Lines
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4. Neck :

No signs of violence were found, no abnormalities 
were found on the incision. Including issues under the 
neck skin, neck muscles, thyroid gland, tongue bone, 
large neck blood vessels, tongue, and throat.  

Discussion

One of the roles of forensic medicine is in the form 
of making a visum et repertum at the request of the 
investigator, the police, which is useful in assisting law 
enforcement in a crime involving human life. Visum 
et repertum is made based on medical examinations 
carried out on living victims, dead victims, or material 
that is thought to originate from the human body6,7. For 
a definitive diagnosis of patient, it can be seen from 
the results of the CT scan where the CT scan results of 
the patient obtained extensive cerebral contusion in the 
frontal D / S lobe, the entire parietal S lobe, and part 
of the D parietal lobe, temporal lobe, and S occipitalis, 
pressing the ventricle lateral to the right and causes the 
deviation of the midline structure to the right as far as 
± 0.9 cm, cerebral edema, os parietal D fracture, os 
frontalis S, dorsum sella with subgaleal hematoma of the 
right fronto-parieto-occipital region and from the results 
of an in-depth examination of the brain found dilation of 
cerebral blood vessels. It was found bleeding and blood 
clots between the thick membrane and brain tissue in 
the left brain measuring an area of   eight centimeters by 
six centimeters thick with a ten-gram diameter. There is 
bleeding in the spider membrane eight centimeters by 
four centimeters7–9. 

On an in-depth examination found in the tissue under 
the scalp, there is blood absorption in the inner skin 
measuring fourteen centimeters long, twelve centimeters 
wide. Upon checking in the brain, it was found that the 
cerebral blood vessels were widening, and bleeding and 
blood clots between the thick membranes and the brain 
tissue in the left brain were large, eight centimeters 
by six centimeters, with ten grams of a beret. There is 
bleeding in the spider membrane eight centimeters by 
four centimeters. The weight of the cerebrum is one 
thousand grams, and the cerebellum is one hundred 
grams. At the incision of the cerebellum, there are no 
signs of abnormality or violence. There is a widening of 
the bulge in the left brain10. 

In subdural hematomas, this condition arises after 
severe head trauma, such as contusional bleeding 
resulting in a venous rupture in the subdural space. Brain 
shifts in acceleration and de-acceleration can attract and 
sever veins. When acceleration occurs, there are two 
events, namely the acceleration of the skull toward the 
impact and shifting the brain in the direction opposite 
the primary impact direction. Head acceleration and 
brain shifts are linear. Therefore, lesions that can occur 
are called contusion lesions. Contusional injuries under 
impact are called “coup” contusion lesions where there 
is no compression force, so there are no lesions. If there 
are lesions, they are called “countercoup” contusion 
lesions8. 

The patient also obtained signs of sodomized scars 
in the form of a red wound around the diameter of 
seven centimeters, found uneven edge open wounds, 
blunt angles, muscular base, reddish color in the 
direction of the six-hour anus and the results of the 
external examination post-mortem obtained a funnel-
shaped rectum. The reddish color indicates a sign of 
inflammation, which means the wound is still new. 
Found abrasions around the anus and burns with bullets 
that have broken the base of the epidermis9,11. It is 
suspected that the patient experienced sexual violence. 
From the results of calculations based on the process of 
the occurrence of rigid corpses, the estimated time of 
death of the patient is on June 28, 2016, at 01:00 to 13:00. 
Because the patient’s death is unreasonable, the manner 
of death is caused by blunt force violence seen from the 
type of wound found on the external examination of 
the patient’s body in the form of bruises and blisters. 
The mechanism of death due to a brain hemorrhage 
that causes brain volume to increase so that intracranial 
pressure increases and herniation occurs, which creates a 
decrease in consciousness. If the brain volume continues 
to increase, the brain cannot compensate anymore, 
causing brain blood flow to decrease, tissue hypoxia 
occurs, and cause death11. Wounds obtained in the anus 
of the patient are new wounds marked with a reddish 
color, can be caused by the hardness of blunt objects or 
objects that can cause burns, injuries can cause bleeding, 
but seen from the extent of the wound it is not a cause 
of death12. Violence against children is an intentional act 
that causes harm or harm to children (both physically and 
emotionally). This act is carried out using force, threats, 
bribes, deception, and even pressure. Activities of sexual 
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violence against children do not involve physical contact 
between the perpetrator and the child as a victim. These 
forms of sexual violence can be in the form of rape or 
sexual abuse1,13. 

Conclusion

The boy body’s exact death is expected to blunt 
force in the head, resulting in a skull fracture and 
bleeding under the lining of the brain. It occurred after 
he got physical and sexual assault. 
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Abstract
Background: Breastmilk is the ideal food for newborn, but in the first days of birth are vulnerable for babies 
to be given prelactal food by mother and families. The Successful of exclusive breastfeeding related to 
various factors including media exposure. Mothers who are exposed to the media have more opportunities 
to give exclusive breastfeeding. WhatsApp in a new trend in communication method for giving information 
to the public.

Objective: This study aims to determine the Effectiveness of WhatsApp Group Towards Pregnant woman 
in The Practice of First Week Breastfeeding in   Palangkaraya

Methods: This study is a quasi-experimental study with posttest only with control group design. Purposive 
sampling technique was used in this study, consisted 36 respondent who were divided into two groups. 
Analysis were performed by chi-square test.

Result: The results showed the average age of respondents was 26.94 years. Most of the respondents were 
housewives or unemployed (63.9%), had high and middle education (88.9%) and had high family income 
(77.7%). Based on statistical test results, WhatsApp Group is effectively used to improve breastfeeding 
behavior of mothers in the first week after birth (p <0.05).

Conclusion: Health workers are expected to be able to use WhatsApp Group as a health education media on 
breastfeeding to increase the scope of exclusive breast milk.

Keywords : Breastmilk, Exclusive breastfeeding; Pregnant woman;WhatsApp Group

Introduction

Breastmilk is the ideal food for newborn. Breastmilk 
is safe, clean and contains antibodies that can protect 
children from many common illness. Exclusive 
breastfeeding is given breastmilk to the baby from 
birth until six months, without adding and/or replacing 
with other food or drinks (except drugs, vitamins, and 
minerals).  Globally, 3 of 5 babies are not breastfed in 
the first hour of their life and nearly 2 of 3 infant not 
exclusively breastfed. 1

In Indonesia, the babies who had received exclusive 
breast milk in 2016 was 29.5% of  80%  exclusive breast 
milk targets.2 In 2017,  exclusive breast milk coverage 
was 61.33%. This coverage has exceeded the strategic 
plan target of exclusive breast milk that were 44% in 
2017. 3 Exclusive breast milk coverages in Central 
Kalimantan Province in 2017 is only 11.1%.4 This 

coverage has decreased by almost 50% when compared 
to the 2016 coverage, and making Central Kalimantan 
Province one of the three provinces that did not reach the 
2016 exclusive breast milk target. This decline occurred 
for two consecutive years after the previously exclusive 
breast milk coverage in 2015 were 27.58%.5 Menteng 
Health Center is one of the health centers in Palangka 
Raya City with the second lowest exclusive breast milk 
achievement in 2017 with.  The coverage is just 6,3% in 
2017, this number is decreased from 2016, which was 
9.5%. This coverage is under the exclusive breast milk 
coverage of Palangka Raya city.6

In the first days of birth, breast milk is usually not 
released. This period is a vulnerable period for babies 
to be given prelactal feeds by the mother, families and 
health workers. Prelactal feeding is a barrier for exclusive 
breastfeeding and increases neonatal morbidity and 
mortality. 7,8 Exclusive breastfeeding is also associated 
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to various factors such as education, employment, 
mother’s knowledge, mother’s attitude, the role of the 
officer, the role of the husband, the role of parents and 
media exposure.9–13 Mothers who are exposed to the 
media have 9.64 times the opportunity to give exclusive 
breastfeeding. 14 Social media group also influence 
breastfeeding behavior as well as to longer duration of 
breastfeeding.9

Social media is a new trends in terms of increasingly 
intensive means of communication in utilizing 
technological advancements. All fields are indirectly 
forced to follow this trend if they do not want to be left 
behind, especially in the health sector which is mostly 
related to communication or giving information to the 
general public. 15 Previous studies identified different 
effect of social media use by patient for health related 
reasons. Social media can serve as an aid to patient.16 
Whatsapp is one of the social media under Facebook 
Inc., which was introduced in 2010. Some literature 
has published about Whatsapp Utilization in the health 
field.17

This study aims to determine the effectiveness 
of WhatsApp Group in Pregnant Women Toward 
Breastfeeding Practices in the First Week in Menteng 
Health Center, Palangka Raya. 

Method

This is  quasi-experimental study with post test 
only design with nonequivalent group.18 This research 
was conducted in March-September 2019 at Menteng 
Health Center in Palangka Raya.  The Population in this 

study were all pregnant women in third trimester who 
performed antenatal care at the Menteng Public Health 
Center that met the inclusion and exclusion criteria. 
Purposive Sampling Technique was used in this study. 
Thirty Six pregnant woman were divided into two 
groups: the intervention group and the control group.

The inclusion criteria in this study are pregnant 
women who live in the Menteng Health Center area, 
have smartphones, do not have severe comorbidities 
during pregnancy, have no complications during 
pregnancy and are willing to participate in research by 
filling out informed consent. The exclusion criterion in 
this study was to have complications during delivery and 
stillbirths.

In the Intervention Group, respondents were given 
health education through WhatsApp Group while the 
control group was given through leaflets. After providing 
health education to both groups, respondents were 
followed up to seven days after birth to find out about the 
respondent’s breastfeeding behavior. The instruments 
used in this study were the filling sheet and observation. 
Data analysis was performed univariately to find out 
the characteristics of respondents and bivariate with chi 
square test to find out the Effectiveness of WhatsApp 
Group ASI. 

Results 

From total 36 respondents, the ages of respondents 
in Intervention group, maternal ages ( Mean ± SD) was  
28,44 ± 4, 718, and in control group was 25,44 ± 3,959.  

Table 1. Ages of respondents

Variable n Mean Min-Max SD

Age

Control Group 18 25,44 21-38 3,959

Intervention Group 18 28,44 18-34 4,718



3552      Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4

Table 2. Mothers Education, Mothers Occupation and Family Income

No Variable

Group
Total

Control Intervention

n % n % n %

1.
Mothers Education

a. Primary
b. Middle and Higher

3
15

8,3
41,7

1
17

2,8
47,2

4
32

11,1
88,9

2.
Mother’s Occupation

a. Unempoyed
b. Employed

12
6

33,3
16,7

11
7

30,6
19,4

23
13

63,9
36,1

3.
Family Income

a. <UMR
b. ≥UMR

6
12

16,7
33,3

2
16

5,6
44,4

8
28

22,3
77,7

Table 2 showed that most of respondents both in the control and intervention groups were had midlle and higher 
education level, unemployed and have good family income 

Table 3.  Practice of First Week Breastfeeding  

Group

First Week Breastfeeding p value OR CI (95%)

Non Exclusive Exclusive

n % n %

Control
Intervention

13
6

36,1
16,7

5
12

13,9
33,3

0,019 5,200 1,253 – 21,572

Table 3 showed that  were differences in mothers practices of first week breastfeeding (p< 0,05). Mothers from 
intervention group had 5,2 times greater chance to breastfeed their babies.  

Discussion

Table 1 showed that both in intervention and control 
group, maternal ages mostly on 20-35 years old.  There 
is no significant differences in maternal ages in both 
grup.  Previous study mentioned that older mothers had 
a lower likelihood of breastfeeding their babies than 
younger mothers.19 But in other studies found that there 
is no relationship between mothers age and exclusive 
breastfeeding practice. 10,11 At the education level, the 

results of the study showed that most respondents in both 
groups had middle and higher education levels. High 
levels of education should have a positive relationship 
with breastfeeding because education can influence 
knowledge. Mothers who have higher education would 
probably breastfeed their babies exclusively.20 However, 
several studies mentions that maternal education is not 
related to exclusive breastfeeding and related to failure 
of exclusive breastfeeding. 10,11,13
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Most of the mothers in both the intervention and 
control groups were housewives or unemployed. Work 
is one of the triggering factors that is often considered to 
prevent mothers from giving breast milk. Mothers who 
work find it difficult to give maximum milk to the baby, 
for various reasons such as the child does not want to 
suckle, breast milk is reduced, there are no nursing room 
facilities at work, and so forth. Raheel and Tharkarin 
their research concluded that working mothers who 
have information about the benefits of breastfeeding are 
lacking which is an obstacle to breastfeeding.21 Another 
study by Al-Ruzaihan et al states that the mother’s work 
is not a barrier for mothers to breastfeed but it will only 
affect the duration and frequency of breastfeeding every 
day. 22

The results also showed that most mothers had family 
incomes above the UMR Central Kalimanta Province 
both in the intervention group and the control group. 
Based on the literature, income does not significantly 
influence the breastfeeding process.23,24 

Effectiveness of Whatsapp Group in the Practice 
of First Week Breastfeeding 

Breastfeeding is an ideal way of feeding babies 
for optimals growth and development. Breastfeeding 
also has many health benefits for mother’s health.25,26 
However, lack of guidance and support can result in 
women often stop breastfeeding in the early weeks when 
they face or see problems related to breastfeeding.27 In 
this study, mothers who joined the WhatsApp Group 
(Intervention Group) gave more exclusive breastfeeding 
in the first week to their babies than mothers in the 
control group. It can be concluded that WhatsApp Group 
as a medium of health education and communication as 
well as breastfeeding counseling that were effective in 
improving the behavior of the mother to breastfeed her 
baby exclusively in the first week of baby’s life.

This study found that mothers who failed to give 
breast milk exclusively in the first week gave formula 
milk and some food like  bananas to stop the baby crying 
because they thought the babies were hungry. These 
results are in line with research on the administration of 
prelactal intake as a failure factor for exclusive breast 
milk. Their research states that giving prelactal intake is 
given by the mother on the grounds of the baby’s thirst, 
so that the baby stops crying and breastfeeding has not 

come out but the mother does not know the adverse 
effects of giving prelactal care and the respondent is not 
aware if the intake of food is a failure factor in exclusive 
breastfeeding. The types of intake provided are coconut 
water, starch, honey, formula milk and bananas.28

Another study  in the results of his study said that 
most babies (72%) get food / drink other than breast milk 
in the age range of 0-7 days. This is due to breast milk 
that has not come out in the early days after delivery, the 
habit of washing the baby’s mouth with water and the 
suggestion of formula feeding by health workers.29

One obstacle to breastfeeding behavior is the lack 
of communication and lactation counseling services. 
Providing health education can increase the duration of 
exclusive breastfeedin.24

Mother’s behavior in breastfeeding is the result of 
health knowledge, in this case, knowledge of exclusive 
breast milk. Currently, the method commonly used in 
providing health education about breastfeeding is by 
giving leaflets or direct counseling to patients. In the use 
of social media such as WhatsApp, exposure, feed back, 
connecting and sharing provided, it creates a big change 
for communication. The flow of information is no longer 
considered one-way but is an interactive process that 
allows the exchange of information at the same level 
between the recipient and the messenger, creating a long-
lasting feedback communication process, and increasing 
the total involvement of the recipient of the message. In 
addition, the effectiveness of social media that is able to 
reach thousands and even millions of targets in a short 
time makes this media a new prima donna for every 
health promoter.15

Before using WhatsApp, research on the use of 
social media as a support group for breastfeeding was 
also carried out by Robinson et al. The results show 
that the use of Facebook as social support for nursing 
mothers is significantly associated with an increase in 
the duration of breastfeeding.

Research on the use of WhatsApp in health services 
was also conducted by Dewi and obtained results that 
are in line with this study. The study states that health 
promotion and the use of WhatsApp reminders can 
increase self efficacy in adherence to taking Fe tablets in 
pregnant women.30  
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Conclusions and Recommendation

WhatsApp Group is considered effective in 
improving breastfeeding behavior in the first week of 
baby’s birth. Health workers are expected to be able to 
use WhatsApp Group as a health education media on 
breastfeeding to increase the scope of exclusive breast 
milk and try to use another media social. 
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Abstract 
Introduction: Hypercholesterol is a high cholesterol level in the blood. Blood cupping therapy is a technique 
of excreting metabolic waste in the blood through the skin. The study aimed to measure any effect of blood 
cupping  therapy to HDL and LDL cholesterol. Method: It was a Quasi-Experimental study using humans 
as research subjects. Non random consecutive sampling. Patiens with hypercholesterol after 12 hours of 
fasting were treated with blood cupping, 9 points. Research subjects were 51 men divided into three groups, 
the cupping group  only consisted of 17 men, the drug group without cupping consisted of 17 men, and 
the cupping and drug consisted 17 men. Collecting data from third of the groups as pre and post data. 
The data were analyzed by Mann Whitney, Wilcoxon and Kruskal Wallis. The research took place at the 
Laboratory of Biochemistry, Universitas Jember. Results: Measurement of HDL cholesterol on the cupping 
group was pretest=33.03±3.73; posttest=37.58±6.54; p=0.000. The drug group was pretest=33.40±3.18; 
posttest=33.56±3.50; p=0.788. The cupping and drug group was pretest=34.32±3.38; posttest=37.61±2.01; 
p=0.002. Kruskal Wallis test on pretest group was 0.534 and on posttest group was 0.002. Measurement of 
LDL cholesterol on the cupping group was pretest=154.70±39.68; posttest=123.89±41.86; p=0.000. The 
drug group was pretest=151.24±44.17; posttest=151.24±44.17;  p=0.019. The cupping and drug group was 
pretest=147.48±62.66; posttest=105.57±57.94; p=0.001. Kruskal Wallis test on pretest group was 0.439 
and on posttest group was 0.082. This means that there was no difference in the average pretest and posttest 
LDL levels in the cupping, drug, cupping and drug groups. Conclusion: The intervention of blood cupping 
therapy can increase HDL cholesterol level, and reduce LDL cholesterol level. Further research needs to be 
done to measure the potential prevention of atherosclerosis.
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Introduction

Blood cupping therapy or the wet cupping therapy 
has been used for medication since ancient times. Even 
Hipocrates used blood cupping in cases of internal drug.

(1) The long history of blood cupping therapy proves that 
the blood cupping therapy when performed correctly is a 
safe and effective method. 

There is a misperception in interpreting blood 
cupping therapy. The depth of the needle into the skin 
is only 0.05mm. Injuries with such needles do not cause 
blood flow. Blood comes out after being pulled with a 
pump of negative strength -200 mmHg.(2,3) Actually, 
blood cupping therapy is not a treatment for removing 
blood circulation but for removing metabolic waste or 
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the so-called causative pathological substances.(4) In 
other words, blood cupping therapy does not reduce 
circulating blood volume. The bloodlike substance 
that comes out of the injury is cholesterol metabolism 
wastes, old erythrocytes, etc. The blood amount due 
to the conduct of a correctly performed blood cupping 
therapy does not reduce hemoglobin.(5) 

We have understood that high levels of total blood 
cholesterol, especially in the form of LDL cholesterol, 
are a major risk factor for developing coronary heart 
diseases.(6) Some patients who receive LDL cholesterol 
reduction therapy still have complaints of coronary heart 
disease.(7) The aim of the study was to measure effect of 
blood cupping therapy to HDL and LDL cholesterol. The 
existence of HDL cholesterol in the reserve cholesterol 
transport is a mechanism to protect endothelium against 
the risk of atherosclerosis. HDL has anti-inflammatory, 
antioxidant, antithrombotic properties. It is also 
antiaterogenic.(8)  

Method 

It was a Quasi-Experimental study using humans as 

research subjects. Non random consecutive sampling. 
Patiens with hypercholesterol after 12 hours of fasting 
were treated with blood cupping, 9 points. Research 
subjects were 51 men divided into three groups, the 
cupping group  only consisted of 17 men, the drug group 
without cupping consisted of 17 men, and the cupping 
and drug consisted 17 men. Collecting data from third of 
the groups as pretest and posttest. The research subjects 
were selected based on sample inclusion criteria, such 
as being aged between 45-55 years old,  and having 
total cholesterol> 160mg/dl. After fasting for 12 hours 
and still consuming statin anti-cholesterol drugs, blood 
is taken through the cubiti vein as much as 5ml. To 
measure the HDL and LDL cholesterol, the enzymatic 
colourimetry method, diasys reagent, Biolyzer100 
spectrophotometric device, in units of mg/dl were 
implemented. Data analysis was performed with the 
Wilcoxon, Mann Whitney, Kruskall wallis test with a 
significance level of 5%, in which the data were pretest-
posttest and  compared fom thid groups. The research 
was carried out at the Laboratory of Biochemistry, 
Universitas Jember.  

Findings and Discussion 
Table 1. Result of analysis HDL level on the cupping, drug, cupping and drug group 

Groups n

Levels HDL  Mean±SD
Median ± IQR (Min-Max)

p

Pretest Posttest

Cupping 17
33.03 ± 3.73
32.49 ± 5.54
(27.81-39.97)

37.58 ± 6.54
35.64 ± 4.34ab
(31.59-55.35)

0.000

Drug 17
33.40 ± 3.18
32.67 ± 5.26
(29.27-39.96)

33.56 ± 3.50
34.56 ± 5.13a
(25.92-38.61)

0.788

Cupping and drug 17
34.32 ± 3.38
34.84 ± 5.20
(26.19-39.16)

37.61 ± 2.01
37.57 ± 3.25b
(35.11-42.17)

0.002

p 0,534 0.002

Add : * significan on a = 0,05
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IQR = Inter Quartile Range 

Measurement of HDL cholesterol on the cupping 
group was pretest= 33.03±3.73; posttest=37.58±6.54;  
p=0.000. The drug group was pretest=33.40±3.18; 
posttest=33.56±3.50;  p=0.788. The cupping and drug 
group was pretest=34.32±3.38; posttest 37.61±2.01; 
p=0.002. Kruskal Wallis test on pretest group was 0.534 
and on posttest group was 0.002.

This data shows an average increase in HDL levels 
from 33.03 to 37.58. There was an increase of 4.55 point 

(13.8%).  

Measurement of LDL on the cupping group 
was pretest=154.70±39.68; posttest=123.89±41.86; 
p=0.000. The drug group was pretest=151.24±44.17; 
posttest=151.24±44.17; p=0.019. The cupping and drug 
group was pretest=147.48±62.66;  posttest=105.57±57.94 
; p=0.001. Kruskal Wallis test on pretest was 0.439 and 
on posttest was 0.082. This means that there was no 
difference in the average pretest and posttest LDL levels 
in the cupping, drug, cupping and drug groups.  

Table 2. Result of analysis LDL Level on the cupping, drug, cupping and drug group 

Groups n

LDL level 
Mean±SD

Median ± IQR (Min-Maks) p

Pretest Posttest

Cupping 17
154.70 ± 39.68
151.03 ± 79.77
(94.34-214.92)

123.89 ± 41.86
116.45 ± 81.13
(67.45-193.18)

0.000

Drug 17
151.24 ± 44.17
138.34 ± 40.19
(112.16-284.03)

136.40 ± 42.12
130.71 ± 42.40
(83.08-264.89)

0.019

Cupping and Drug 17
147.48 ± 62.66
136.96 ± 28.65
(74.84-337.66)

105.57 ± 57.94
95.41 ± 74.37
(38.08-256.47)

0.001

p 0,439 0.082

Add : * significan on a = 0,05

IQR = Inter Quartile Range 

This data shows an a decrease in LDL levels from 
an average of 154 to 123. There was a decrease of 31 
point (20%). 

The National Cholesterol Education Program 
Adult Treatment Panel III (NCEP ATP III) guidelines 
recommend checking non-HDL cholesterol levels 
containing  apolipoprotein B when TG levels elevated.(9) 

The main action of statin anti cholesterol drugs 
in reducing blood cholesterol is inhibiting HMG CoA 
reductase, which reduces the concentration of hepatocyte 
cholesterol and stimulates absorption of liver LDL 
cholesterol from the circulation.(10) However, there is 
an increasing evidence stating that statins can also have 
pleiotropic effects. Statins can alter the synthesis and 
metabolism of lipoproteins and accelerate the degradation 
of intracellular apolipoprotein B, resulting in a reduction 
in apopoprotein B secretion.(11) The Atorvastatin 
Comparative Cholesterol Efficacy and  Safety Study 
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(ACCESS) in patients with hypercholesterolaemia 
reported reductions in plasma apopoprotein B levels 
following statin therapy.(12)

This measurement follows the research conducted 
by Saryono(13),  that blood cupping therapy can reduce 
cholesterol levels. As a result of keratinocyte enrichment 
in the skin the body can experience hypoxia and induce 
Hipoxia Inducible Factor (HIF-1α) as a self-defense 
effort.(14) HIF-1α will activate macrophages in the skin 
which subsequently induce proinflammatory genes such 
as IL-1. IL-4, IL-6 and TNF-α.(3) Interleukin-6 which is 
secreted by macrophages acts to stimulate the body’s 
immune response, for example after trauma or tissue 
damage that leads to inflammation. The release of IL-6 
stimulates young macrophage cells to mature and be able 
to do phagocytosis more efficiently. IL-6 also stimulates 
monocytes to produce inflammatory cytokines that play 
a role in local and systemic inflammation, resulting 
in accelerated proliferation and differentiation of 
macrophages.(1)

LDL is a cholesterol source for extrahepatic tissue. 
When LDL is very excessive, its capture system will 
be saturated so that excessive LDL can be taken by 
macrophages. Some LDL cholesterol is captured by 
macrophages before being oxidized. The more LDL 

cholesterol levels exist in the plasma, the more cells will 
be captured by macrophages. Furthermore, macrophages 
will experience efflux and nascent HDL will approach 
the macrophage to take LDL cholesterol. Then, nascent 
HDL becomes adult HDL. After taking cholesterol free 
from macrophage cells, free cholesterol will be esterified 
to cholesterol ester by the enzyme Lechitin Cholesterol 
Acyl Tranferase (LCAT). So HDL here serves as an 
absorber of LDL cholesterol from macrophages and 
as a carrier of LDL cholesterol back to the liver so that 
cholesterol levels in plasma decrease.(7)

According to El-Sayed et al.(4), blood cupping 
therapy is an excretory minor surgical procedure that 
has medical and scientific basis for cleaning blood and 
interstitial space from cholesterol causative pathological 
substanses (CPS) as metabolic waste production. Many 
studies have reported that blood cupping therapy can 
reduce LDL cholesterol. HDL cholesterol functions as 
an absorber of LDL cholesterol from macrophages and 
as an LDL cholesterol carrier back to the liver with the 
help of pre-HDL.(15) Pre-HDL has a role in the reverse 
cholesterol transport to increase excess cholesterol 
efflux from peripheral tissue back to the liver to be 
excreted through bile. The acceleration of migration of 
macrophages also increases due to stimulation of IL-6.
(16,17) 

Figure 1. The process of taking out metabolic waste from  the blood
Source: Elsayed, 2013(4)
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HDL is released as small cholesterol-poor particles 
containing apolipoprotein (apo) A, C, and E, and is 
called HDL nascent. Nascent HDL comes from the 
small intestine and liver, has a flat shape and contains 
apolipoprotein A1. Nascent HDL will approach 
macrophages to take cholesterol stored in macrophages. 
After taking cholesterol in macrophages, the nascent HDL 
turns into a rounded adult HDL. In order to be retrieved 
by nascent HDL, cholesterol (free cholesterol) on the 
inside of the macrophage must be brought to the surface 
of the macrophage cell membrane by a transporter called 
Adenosine Triphosphate-Binding Cassette Transorter-1 

(ABC-1). After taking free cholesterol from macrophage 
cells, free cholesterol is esterified into cholesterol ester 
by the enzyme Lechitin Cholesterol Acyl Tranferase 
(LCAT). Furthermore, some cholesterol esters carried 
by HDL take two pathways. The first path is to the heart 
and is captured by a class B type 1 receptor known as 
SR-B1. The second pathway is the cholesterol esters in 
HDL will be exchanged with TG from VLDL and IDL 
with the help of Cholesterol Esters Transfer Protein 
(CETP). Thus the function of HDL as a cholesterol 
absorber from macrophages has two pathways namely 
direct to the liver and indirect pathways through VLDL 
and IDL to carry cholesterol back to the liver. 

 

Source: Kwiterovich PO, 2000(18)

Figure 2. Reverse Cholesterot Transport Pathway 

Metabolism of apolipoprotein is related to the development of atherosclerosis. Increased levels of apolipoprotein 
B or low levels of apolipoprotein A-I related to cardiovascular disease. Because apolipoprotein B and apolipoprotein 
A-I have opposite effects namely atherogenic and atheroprotective.(19) 

Currently, the inflammatory mediators implicated in the pathogenesis of atherosclerosis include cytokines, 
chemokines, vasoactive molecules and growth factors. The anti-inflammatory effects of statins are attributed 
to multifaceted mechanisms including inhibition of cell cycle progression, induction of  apoptosis, reduction of 
cyclooxygenase-2 activity and a biphasic, dose-dependent effect on angiogenesis.(1)

Cholesterol in nascent HDL is then esterified as fatty acids derived from lecithin by lecithin acyl cholesterol 
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transferase (LCAT) and its co-factor, apo A-1, producing 
spherical, mature HDL particles. Cholesterol esters in 
the HDL nucleus are then returned to the liver, either 
through the interaction of HDL with SR-B1 receptors, 
or transferred to lipoproteins containing B apo by 
cholesterol transfer proteins (CETP). (Reproduced 
with permission from H. Bryan Brewer Jr., personal 
communication, National Heart, Lung, and Blood 
Institute.(18) 

Conclusion 

The intervention of blood cupping therapy therapy 
has the potential to reduce levels of Apolipoprotein-B 
and total cholesterol in the blood. Bloodcupping therapy 
can be considered as an intervention that can reduce 
cholesterol, in addition to the use of anti-cholesterol 
drugs. Further research needs to be done to measure the 
potential prevention of atherosclerosis.

The main effect of statins decreasing the serum 
level of low-density lipoprotein (LDL) cholesterol, due 
to the inhibition of intracellular cholesterol biosynthesis. 
A minor effect is the decrease of serum triglycerides. 
Statins inhibit HMG-CoA reductase and decrease the 
production of mevalonate, geranyl pyrophosphate, and 
farnesyl pyrophosphate, and subsequent products on 
the way to construction of the cholesterol molecule. 
Thus, statins could inhibit inflammation, by inhibition 
of the cholesterol pathway and intracellularly interfering 
with Ras superfamily protein function. Mutations 
in transporter molecules or receptors can lead to an 
accumulation of cholesterol and a breakdown in the 
normal process of reverse cholesterol transport and 
cholesterol metabolism.  
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Abstract
Introduction: The provision of high quality cardio pulmonary resuscitation (CPR) is a key modifiable 
factor associated with survival in cardiac arrest. Management of a patient with cardiac arrest is a dynamic 
and high-pressure challenge requiring critical decision making in a short period of time. Numerous studies 
emphasize that quality of chest compressions directly influences survival rate from cardiac arrest. Hence, 
improving CPR quality is of paramount importance. This can be achieved by accurate measurement of 
various CPR metrics and provision of real time feedback to the rescuer.

Objective: The study aims to assess impact of high fidelity simulation training on quality of CPR performance 
of EMS Professionals.

Methods: A high fidelity manikin was utilized to create four unique healthcare simulation scenarios based on 
cardiac arrest. The manikin software was capable of capturing real-time CPR data and measured parameters 
like chest compression depth (CCD), chest compression rate (CCR), chest recoil (CR) and chest compression 
fraction (CCF). The participants were initially taught the assessment and management of cardiac arrest. The 
participants underwent a pre-intervention test conducted on high fidelity manikin. The CPR metrics were 
recorded during the session. The participants were then imparted training with real time CPR feedback for a 
period of two months. This was followed by a post-intervention test and the CPR metrics of both tests were 
compared. 

Discussion: The participants showed improvement in chest compression depth and chest compression rate 
but the chest recoil frequency and chest compression fraction decreased after the two-month intervention 
period. The overemphasis on achieving target depth and rate led to ignorance of the other two parameters 
affecting overall quality of CPR.

Conclusion: Maintaining adequate attention on all aspects of CPR metrics is a complex challenge even for 
trained professionals. Utilizing technology for real-time feedback is a reliable method to gauge improvement 
in quality of CPR during training sessions of EMS professionals.

Keywords: Cardio Pulmonary Resuscitation(CPR), Chest compression rate (CCR), chest compression 
fraction (CCF), Emergency Medical Services Professionals. 

Introduction

The provision of high quality cardio pulmonary 
resuscitation (CPR) is a key modifiable factor associated 
with survival in cardiac arrest. Despite its significance, 

the sustained delivery of high quality CPR is not 
achieved in regular clinical practice.1 Management 
of a patient with cardiac arrest is a dynamic and high-
pressure challenge requiring critical decision making in 
a short period of time. A study conducted to evaluate 
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the impact of comprehensive effort to improve trauma 
care through multidisciplinary education showed that 
improvements in team performance using innovative 
technology can translate into more efficient care with 
fewer errors.2 There has been an increased focus on 
high quality of CPR with greater emphasis on the 
quality of chest compressions.3 Numerous studies 
emphasize that quality of chest compressions directly 
influences survival rate from cardiac arrest.4-7 The 
various parameters in CPR associated with improved 
survival include greater CPR fraction, greater depth of 
compression, optimum compression rate and briefer 
peri-shock pauses.8-12 Hence, improving CPR quality 
is of paramount importance. This can be achieved by 
accurate measurement of various CPR metrics and 
provision of real time feedback to the rescuer.13-14 

Current systems used to train, assess and provide 
performance feedback reveal poor performance in 
CPR.15-18 Very few studies have focused on improving 
CPR quality using high fidelity simulation and real time 
feedback.19 Yet, distributed CPR training with real time 
feedback has shown to improve compliance to American 
Heart Association (AHA) guidelines of quality of CPR.20

Objective: To assess impact of high fidelity 
simulation training on quality of CPR performance 
among EMS Professionals.

Methods

A high fidelity manikin was utilized to create 
four unique healthcare simulation scenarios based 
on cardiac arrest i.e. Ventricular Fibrillation (VF), 
pulseless Ventricular Tachycardia (pVT), Asystole, 
Pulseless Electrical Activity (PEA). The manikin 
software was capable of capturing real-time CPR data 
and measured parameters like chest compression depth 

(CCD), chest compression rate (CCR), chest recoil 
(CR) and chest compression fraction (CCF) using 
sensors and potentiometer present in manikin chest. 
The scenarios were dry run by facilitators before the 
student sessions. 50 EMS professionals participated 
in the study. The participants were initially taught the 
assessment and management of cardiac arrest through 
didactic lecture method and case study discussions. For 
the pre-intervention test, the participants were divided 
into four groups and prebriefed on the features of high 
fidelity simulation manikin and the background of their 
respective cases. Informed consent was taken from 
participants to record the sessions. Each simulation 
session lasted for approximately 10 minutes followed 
by structured debriefing lasting for 20 minutes. The 
CPR metrics were recorded for the sessions. Over the 
next 8 weeks, participants were trained on various 
cardiac arrest scenarios using High fidelity simulation. 
Each simulation training session lasted for four hours 
and the participants were provided real time feedback 
on their performance on various CPR metrics. At the 
end of 8 week period, the participants underwent post 
intervention test structured in the same format as the pre-
intervention test. CPR metrics were again recorded for 
the 4 case scenarios during the test. The pre-intervention 
vs post-intervention data was tabulated and analyzed for 
difference in means.

Results

The study focused on major four key metrics to 
determine the quality of CPR i.e. chest compression 
depth, chest compression rate, chest recoil and chest 
compression fraction.

The pre and post intervention values have been 
tabulated below:

Table 1: Mean CPR Metrics (Pre-intervention vs Post-intervention)

Parameters Pre-intervention Means Post-intervention Means

CCD (% of time) 55.25 61

CCR (per min ) 95.77 112.50

CR (% of time) 94.75 91.25

CCF (% of time) 56.75 51.50



Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4      3565

Discussion

Chest compressions create blood flow by increasing 
intrathoracic pressure and directly compressing the 
heart which in turn results in critical blood flow and 
oxygen delivery to the heart and brain. Sufficient 
chest compression depth (about 5cm as per AHA 
2015 guidelines) is essential for effective CPR. The 
participants could achieve optimal chest compression 
depth for only 55% of time during the CPR in the pre-
intervention test. This improved to 61% in the post 
intervention test. Although reasonable improvement 
was recorded, yet the values show that greater practice 
is required to reach optimal compression depths which 
can be sustained throughout the CPR process.

Apart from depth of compression, AHA 2015 
guidelines recommend maintaining a steady chest 
compression rate of atleast 100-120/minute is crucial for 
the effectiveness of CPR. The participants achieved a 
mean rate of 95.77/min during the pre-intervention test 
which improved significantly to 112.50/min i.e. ideal 
range in the post intervention phase.

Chest compression recoil is vital during CPR 
as it allows for maximum possible output with each 
compression during CPR. Interestingly, the chest 
recoil was achieved for 94.75 % of the time in the pre 
intervention phase but it reduced to 91.25 % of the time 
in the post intervention phase. This finding lays emphasis 
on conveying the significance of complete chest recoil 
during training. The participants are pre – occupied with 
achieving target chest compression rates thereby, not 
fulfilling requirement of complete chest recoil during all 
compressions.

Chest compression fraction is the percentage of time 
in which chest compression are done by rescuers during 
a cardiac arrest. An increased CCF is independently 
predictive of better survival. The AHA 2015 guidelines 
recommend that the CCF should be maintained at atleast 
60%. In the pre-intervention phase, the recorded fraction 
was 56.75% which surprisingly decreased to 51.50 % 
in post intervention phase. This could be attributed to 
greater time spent in checking pulse and rhythm analysis 
during the scenario. This could have occurred due to 
greater awareness of the medical conditions learnt 
during the intervention leading to more inquisitiveness 
on the cause and diagnosis during the scenario.

The study shows that greater focus and attention 
is paid to CCD and CCR whereas CR and CCF are 
ignored, thereby affecting the overall quality of CPR. A 
wholesome approach on all metrics during training can 
help tide over this problem.

Technology allows for real-time monitoring 
recording and feedback on CPR performance 
metrics. This data can be used during debriefing after 
resuscitation to improve the quality of CPR among EMS 
Professionals.

Conclusion

Maintaining adequate attention on all aspects of 
CPR metrics is a complex challenge even for trained 
professionals. Utilizing technology for real-time 
feedback is a reliable method to gauge improvement 
in quality of CPR during training sessions of EMS 
professionals. The study is limited by its sample size and 
short intervention period, yet throws light on importance 
of key CPR performance metrics through objective data. 
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Abstract 

Background: Smartphones have become the new normal of 21st century. With growing need to become 
digitally competent each individual is trying to own one smartphone or a similar gadget.  

Methodology: PRISMA guidelines were used to conduct a systematic review of Literature. 98 research 
articles were reviewed by the team using specific key words. They were scrutinized for their eligibility to 
get selected for further in-depth review. Articles were selected based on the appropriateness of the titles, 
abstracts, and results. After a thorough check only 06 reviews were analyzed and paraphrased. 

Results: smartphone addiction is the major reason for poor academic performance of the students. 

Conclusion: The smartphones must be assessed for their usability and suitability to be used by the students. 
The phones maybe of a great help to a student if he sees learning opportunities in it. 

Keywords: smartphone usage, academic performance, Undergraduate students 

Introduction 

Smartphone addiction has become a problem 
that needs an immediate attention. This habit initially 
develops as a liking and later conquers young minds.1 
Present study is an effort to understand relationship of 
smartphone usage and academic performance among 
undergraduate students. 

Materials & Methods 

This review is conducted by reviewing articles 
using the selection criteria from Pubmed, ScienceDirect, 
and CINAHL databases from January 2016 to August 
2020. The dependent variable in this study is academic 
performance and independent variable is smart phone 
usage. Using the online search engine the data was 
collected. The articles were limited to full text articles. 
The search was conducted by using key words like 
smartphone, academic performance and Undergraduate 
students. PRISMA Guidelines were used for data 
analysis. 

Inclusion criteria:

· Articles from Peer-reviewed journal

· Publications from January 2016 to August 2020

· Cross-sectional and Survey designs were 
included 

The filtered articles were then reviewed by the 
reviewers for their content especially with the results. 
The Studies with irrelevant titles, unrelated abstracts 
and study designs were removed. Data was analyzed and 
results were reported using a narrative synthesis. 

Result 

Total 98 articles were identified by the review 
team using PRISMA Guidelines. A systematic review 
was conducted to find out the relationship between 
smartphone usage and academic performance of 
under graduate students. After a thorough review, 
six studies were extracted from the irrelevant studies 
related to smartphone usage and its effect on academic 
performance. These studies were analyzed using 
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narrative synthesis and interpreted in the following table.  

Fig 1: Prisma guidelines
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Table 1: Systematic Review on relationship of smartphone usage and academic performance among 
Undergraduate students

SN
Authors/

Years
Sample 

size Outcome

1. Nayak, J. K. (2018). 429
Usage of smart phone was seen more in females than 

males. This also affected the academic performance of 
male students specifically.2

2. Felisoni, D. D., & Godoi, A. S. 
(2018). 100

The academic performance in terms of rank corresponded 
to every 100 minutes spent on use of smart phones. The 

students’ grades fell down with 6.3 points.3

3. Giunchiglia, F., Zeni, M., Gobbi, 
E., Bignotti, E., & Bison, I. (2018). 72

There was a negative effect of long term usage of social 
media sites that affected the academic credits of the 

student.4

4. Samaha, M., & Hawi, N. S. (2016). 300
Students’ usage of smart phones was positively related to 
perception of stress and negatively related to satisfaction 

with life and academic performance.5

5. Ahmed, R. R., Salman, F., Malik, 
S. A., Streimikiene, D., Soomro, R. 

H., & Pahi, M. H. (2020).
684

High level addiction of smart phone has strong influence 
on the students. There are positive as well as diverse 

effects and must be weighed with the type of features and 
use of technology to assess the students’ performance.6

6. Grant, J. E., Lust, K., & 
Chamberlain, S. R. (2019). 31,425

20.1% of the students revealed that they their low grades 
and alcohol use were only due to smartphone addiction. 

This also is a major factor for diseases like ADHD, 
Depression, and anxiety.7 

Looking at the above table it is clear that smartphones 
have affected the students predominantly with their poor 
academic performances. Their low grades have pushed 
them to alcohol addiction too. However, there are 
evidences that smartphones have been a boon to some 
students to gain additional knowledge on their subject 
aspects and has improved their grades and perceptions. 

Discussion

Similar study was conducted on 62,276 participants 
in Korea. Smartphone usage was one of the major 
reasons for conflicts in family & friends, poor academic 
performance, and suicidal attempts.8  

Conclusion

Smartphones have been a boon as a result of 
digitalization and modernization. Everything is available 
on the click of a button. Hence, this gadget must be 
handled with great responsibility.  

Conflict of Interest –Nil 
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Ethical Clearance – ethical clearance was obtained 
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Abstract
Nursing students experiences more stress in their early academic period. Psychological adjustment becomes 
difficult for them due to many challenges. It is assumed that mindful meditation will helpful for them to 
cope up with adjustment problems. A study to assess the effectiveness of mindful meditation on health 
and psychological adjustment faced by first year B.Sc nursing students in selected nursing college of Pune 
city. Purpose of the study to assess the level of health and psychological adjustment and evaluation of 
mindful meditation on their adjustment. Pre-experimental study was conducted to find out the adjustment 
problems. The research design was one group pre-test post-test experimental design. The sample size was 
40. Purposive sampling technique was used to select the students. The result showed that first year B Sc 
Nursing students faces multiple adjustment problems related to their health and psychological adjustments. 
Mindful Meditation in early academic life was proved very useful in adjusting the new world of academic 
environment. 

Keywords – Plastics, Harmful effects, Mindful Meditation, Psychological adjustments, Nursing students 

Introduction 

Entering into a new situation or new profession 
leads the person into anxiety. It is a signal of our mind 
and body gives us some changes. The change may 
come from internal or external sources. When feeling 
overburdened, excessive stress and Anxiety can lead to 
lowered coping and adjustment.1

Nursing students, an important part of college 
students, must not only abide burdensome theoretical 
learning but also experience clinical practice. The 
clinical environment may cause them to experience 
stress and anxiety, and the initial clinical practice may 
be the most stressful period in students’ education.2,3

Nursing students by virtue of their professional 
activities like clinical work, shift duties may experience 
stress in clinical practice, which include social 
relationships, morals, ethics, values, and academic 
problems.4 Reasons for the increased negative emotions 
and stress associated with this aspect of an educational 

program include lack of knowledge and experience, 
feeling unprepared for clinical work..5,6

Mindfulness is regarded not as something to get 
or to acquire, but as an internal resource that already 
exists, patiently awaiting to be reawakened.7 The study 
had found that increased mindfulness can improve 
psychological functions, reduce in suffering, and has 
been proved to be an important predictor of depression 
in nursing students.8 Mindfulness meditation (MM) is 
originated from Vipassana meditation in Buddhism, 
which is defined as a process of focusing one’s mind 
in the present moment, maintaining a non-judgmental 
attitude, and detaching from destructive thoughts 
and feelings.9 MM is a group of meditation practice 
centered on mindfulness techniques. Through relaxation 
and concentration exercises, people may improve 
consciousness in focusing on a particular object, 
exercising emotions, relaxing the role of the body.10 
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Methodology 

Study design, setting and sample size

A pre-experimental study was conducted on 
effectiveness of Mindful Meditation on health and 
adjustment problem among first year B.Sc. Nursing 
students in selected colleges of Pune city. The pre-
experimental one group pre-test post-test design was 
adopted and 60 samples were selected through purposive 
sampling technique. Recruitment of the samples was 
done as per laid down criteria. Study was conducted 4 
nursing colleges of Pune city after permission from the 
Principals of Nursing Colleges of Pune city and ethical 
clearance from ethics committee of the institution. 

Objectives of the study

1. To assess the level of health and Psychological 
adjustment problem among 1st year B. Sc. Nursing 
students in selected college. 

2. To evaluate the effectiveness of mindful 
meditation on health and Psychological adjustment 
problem among first year B. Sc. nursing students in 
selected college

Research Hypothesis 

There is no significant difference in the level of 
adjustment before and after administration of Mindful 

meditation among first year B. Sc. Nursing students. 

Data collection method

The tool had been prepared in two sections which 
consist of the socio demographic variable and 20 closed 
ended questions related to mindful meditation on Health 
and Psychological adjustment. Every right answer gained 
one (1) point and wrong answer gained zero (0). The 
overall score ranged from 1-20 from each component, 
participants with reasonably adequate adjustment 
considered 14-20 score, adequate adjustment considered 
8-13 score and poor adjustment considered 1-7 score. 
Content validity of the tool was done with experts from 
the field. Reliability was calculated and found 0.84 by 
test-retest method.  

The questionnaires were administered in English 
and Marathi language. The same questionnaires were 
used before and after the providing session on mindful 
meditation programme. 

Data Analysis: The data had been analyzed through 
descriptive and inferential statistical analysis. 

Result

Section I: Description of samples based on personal 
characteristics 

Table No.1 Distribution of participants as per demographic variables 

 N=60

Demographic variable Frequency (f) Percentage (%)

Gender:   

· Male 22 36.67

· Female 38 63.33

Residency   

· Hosteller 46 76.67

· Day-scholars 14 23.33

Religion   

· Hindu 46 76.67

· Muslim 4 6.67

· Christian 10 16.67

Locality   
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· Urban 49 81.67

· Rural 11 18.33
Parents’ Education   

· Graduate 36 60.00

· High school 24 40.00

Family Income   

· 11000-20000 8 13.33

· 21000-30000 22 36.67

· 31000-40000 30 50.00

Table 1: Illustrate the distribution of demographic variables of 60 students; most of the participants 38 (63.33%) 
were female and male were 22 (36.67%). 

Majority subjects 46 (76.67%) resides in hostels and few were 14 (23.33%) day-scholars.

As per religion, 46 (76.67%) subjects belong to Hindu religion as compare to Muslim and Christian were 4 
(6.67%) and 10 (16.67%) respectively.

The most of the participants 49 (81.67%) from Urban locality where as only few 11 (18.33%) from rural locality. 

36 (60%) parents had completed their education whereas 24 (40%) completed high school. 

As per family Income wise, 30 (50%) subjects were having monthly income of Rs.31000-40000 and 8 (13.33%) 
were having Rs. 11000-20000.

Section II: Effectiveness of Mindful meditation on health and Psychological adjustment problem

Figure 1 - Figure shows the Health Adjustment level of the fi rst year students on Pre-test  and Post-test

 N-60

 

From the above fi gure it shows that on Pre-test least participant 1 (1.67%) having poor health adjustment and 
most of them have 49 (81.67%) adequate health adjustment and few participants 10 (16.67%) are having reasonably 

Cont... Table No.1 Distribution of participants as per demographic variables 

 N=60
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adequate health adjustment. Post-test very few samples 6 (10%) having adequate health adjustment and 54 (90%) 
participants are having reasonably adequate health adjustment. It shows there is an improvement in the Health aspect 
after the education on Mindful meditation. 

 

From the above figure it shows that on Pre-test, few participants 3 (5%) have inadequate psychological adjustment 
and most of the samples 46 (76.67%) have adequate psychological adjustment and 11 (18.33%) samples have 

reasonably adequate psychological adjustment. Post-
test 12 (20%) participants have adequate psychological 
adjustment and most of them 48 (80%) are having 
reasonably adequate psychological adjustment. It shows 
there is an improvement in the Psychological aspect 
after the education regarding the mindful meditation

Statistical 

Comparison of mean, standard deviation and paired 
‘t’ test showing effectiveness of mindful meditation and 
their in health and psychological adjustment. 

S.No. Assessment Mean S.D Mean difference ‘t’ value 

1 Pre-test 12.04 2.28
3.76 19.33

2 Post-test 15.80 1.89

Comparison of mean and standard deviation on health and psychological adjustment after administration of 
mindful meditation among first year B Sc Nursing students found that pre-test mean was 12.04 with Standard 
deviation 2.28 and post-test level adjustment increased to 15.80 with SD 1.89. The mean difference was found to 
be 3.76. The paired‘t’ test was applied with df 59 and value found 19.33 at significant level of p<0.05. It proves 

that mindful meditation is effective tool to improve the 
health and psychological adjustment among the first 
year B Sc Nursing students 

Discussion

A pre-experimental one group pre-test post-test 
design was adopted for this study. First year nursing 
students from different 4 colleges were selected with 
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purposive sampling method and as per laid down inclusion 
and exclusion criteria. Sample size was 60. Demographic 
characteristics includes age, sex, residence, income of the 
family members etc. independent variable was mindful 
meditation session and dependent variables were health 
and psychological adjustment problems. Questionnaire 
were prepared regarding mindful mediation and health 
and psychological adjustment problems. Total 20 
questions were asked before pre-test, session on mindful 
meditation was conducted followed by post-test after 
gap of 7 days. Result showed that mindful meditation is 
useful tool for the higher education students to improve 
on psychological adjustment and promote health of the 
students. Paired ‘t’ test was applied for verification of 
the result at level of significance <0.05. This proves 
that mindful meditation is significantly improves the 
psychological adjustment, health and reduces stress 
among students. Similar study was conducted by K 
Uthramani, Kerala state and she also proved that mindful 
meditation is useful in reducing stress and improving 
academic adjustments among students11. 

Conclusion

Adjustment to nursing college life immediately 
after higher secondary becomes a difficult transition for 
many students. Going to nursing college gives a chance 
to the students to learn new things, meet new people, to 
deal effectively with clinical experiences and challenges 
which eventually help them in their personal growth 
and development. Adjustment difficulties arise from the 
differences between the expectations of the students and 
realities of college life and yoga helps students to deal 
with adjustment problems in smooth manner.
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Abstract
Life styles of the people is decided as early in early childhood period. School and family practices are 
essential in deciding healthy and lifestyle practices in adulthood. Sometimes, peer pressure changes the 
individuals’ lifestyles. The study aimed to assess the healthy and lifestyles practices of undergraduate students 
studying in selected nursing college. Methodology: A Non-Experimental Descriptive Research approach 
used in various nursing colleges in Pune city. The selection of the sample was based on easy geographical 
accessibility, cooperation and availability of samples .The sample size for the study was 96,selected by 
using non probability convenience sampling technique who met the inclusion criteria. A self-structured 
questionnaire was developed based on the research problem, to get the information from the samples.

Result : As for the nutrition the mean score is 48. 64% of adolescents replied that they will avoid half cooked 
food, 56% replied they avoid fast foods and 59% replied they prefer healthy eating.91% replied that they 
don’t have any problem in paying attention. 75% doesn’t have any problem for sleep. 62% replied that they 
have troubles in relaxing and 44 % replied they usually get into the arguments. 55% involved in activities 
like sports, games and dance. 70% feels healthy and 68% have complaints of stomachaches, headaches, or 
other aches and pains. 96% have no problems in handling life. Around 93 % satisfied with their family . 
Around 93% have the support with the family and friends. 57.29 % replied that they don’t have computer in 
their home. 61.46 % students live with their parents. 96.88% has personal mobile. 73% regularly visit social 
networking sites. 96% of adolescents wash their hands before eating foods and 83% wash their hands with 
soap or hand wash. 16.67% have habits of cigarettes/chewing Pan/Guthka but 945 aware about the harmful 
effects of smoking. 13% replied they tried alcohol but they believe that 41% of their friends has alcohol 
drinking habits. 86% students feel getting good score in college is important to family. 94% feel safe in 
college and only 4% says that their behavior influenced by peer pressure. Others 96% doesn’t agree with it.

Conclusion: Diet practices, concentration in work , family connectedness scored less compared to other 
components. Very few students have the habits of alcohol, smoking etc. Personal hygiene was practiced well 
in adolescents. Decision is taken by themselves more than the peer pressure. Majority of the adolescents 
knows the important of their education and they feel safe and good in college. 

Key Words: Lifestyle practices, health, nursing students 

Introduction

Around 1.2 billon people (1 in 6 of the world’s 
population) are adolescents 10 to 19 years. Most of 
the adolescents groups were healthy but some face 
premature death due to diseases, injury and accidents. 
Many adolescents are habituated towards un healthy 
lifestyle practices like alcohol or tobacco use, less 
physical activity, unprotected sex and exposure to 
violence. This habits not only threat current health of 

adolescents, but also their future health as adults.2 
However, parents should encourage healthy behaviours 
during adolescence, and should take steps to protect 
young people from risks which are critical for the 
individuals’ future health.3

This study assessed changes in students’ health and 
lifestyle behaviours4 . In this study health status means 
the measurement of health and lifestyle of nursing 
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students studying in nursing college of Pune city and 
Lifestyle refers to the ways in which individuals live 
that could affect their health. Health promoting lifestyle 
refers to actions that individuals take the initiative to 
pursue that could benefit their health5,6.

The 9 components of health-promoting behaviours 
included were nutrition, mental health, physical health, 
Social connectedness, relationship with others, family 
environment, personal habits, personal hygiene and 
social environment. This study aimed to assess the health 
and lifestyle practices of nursing students studying in 
nursing college of Pune city.

Objectives of the study : 1) To assess the Health 
practices of students studying in selected nursing college 
of Pune city.2)To assess the lifestyle practices of students 
studying in selected nursing college of Pune city. 

Research design: non-experimental descriptive 
design used to find out the health and lifestyle practices 
of nursing students studying in nursing college of Pune 
city. In the present study, the population is comprised 
of the School students studying in different School 
across Pune. In this study, non –probability convenience 
sampling method was used. Sample size consists of 96 
adolescent students studying in under graduate nursing 
colleges of Pune city. Undergraduate nursing college 
students those who are willing to participate are included 
in the study. Students those who are absent during the 
data collection excluded the study. 

To collect the data for present study , self-structured 

questionnaire was constructed to assess the health and 
lifestyle practices of undergraduate students studying 
in nursing college.The tool was developed based 
on related review of literature guidelines, journals, 
reports and articles published and unpublished studies 
were reviewed and used to develp the tool. A tool 
consist of three sections as follows: Section 1 consist 
of demographic variables ( age, gender, education, 
monthly income) Section 2 consist of self-structured 
questionnaire to assess the health status of the nursing 
students( nutrition, mental health, physical health, Social 
connectedness and relationship with others) and Section 
3 consist of self-structured questionnaire to assess the 
knowledge of nursing students regarding health status 
(family environment, personal habits, personal hygiene 
and social environment )

The tool was given to 8 experts in the field of 
nursing student’s lifestyle for content validity. All 
the comments and suggestions given by the experts 
were duly considered and corrections were made after 
discussions with research guide. Reliability was assessed 
using Cronbach’s α coefficient method used to check 
the internal consistency and the value is 0.76 and the 
instrument is highly reliable. 

Data collection: On the day of the study, the study 
was explained to nursing students and ensured about the 
confidentiality of their response. Total time given to fill 
the checklist was 30 minutes. 

I . Findings related to Scio-demographic details

Table1: Description of socio -demographic variables                               n=96

Sr.No Demographic variable Frequency Percentage %

1 Age 

17 to 20 years                       34 35.42

21 to 24 years 50 52.08

25 years and above 12 12.50

2 Parents Income:

Rs10,000 – 20,000 29 30.21

Rs21,000 – 30,000 24 25.00

Rs31,000 – 40,000 26 27.08

Rs41,000 and above 17 17.71

3 Academic level:

1st year B.Sc. Nursing 22 22.92

2nd year B.Sc. Nursing 14 14.58

3rd year B.Sc. Nursing 46 47.92

4th year B.Sc. Nursing 12 12.50
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4 Parent’s education:

No formal education 14 14.58

High school 52 54.17

Graduate 23 23.96

Postgraduate and above 7 7.29

Majority of the students age group is 21- 24 years, 47 % of third year nursing students participated enthusiastically. 
A Majority of the parent’s monthly income in Rs. 10,000 to 20,000 Parents education was reported 54% by majority 
of the women. Parent’s income of about equally distributed.  

II. Findings related to healthy status of nursing students

Table 2: Description of health status of nursing students studying in selected nursing college. 

I. Nutrition
Yes No

F % F %

1 Benefits of healthy eating 57 59.38 39 40.63

2 Avoid fast foods 54 56.25 42 43.75

3 Avoid half cooked food 62 64.58 34 35.42

4 Have you include protein rich food in your daily diet? 86 89.58 10 10.42

II. Mental health

5 Did you have a hard time paying attention? 88 91.67 8 8.33

6 Did you have trouble falling asleep or staying asleep? 72 75.00 22 22.92

7 Did you have trouble relaxing? 60 62.50 34 35.42

10 Did you get in arguments or fights? 43 44.79 53 55.21

III. Physical Health

11 Are you involved in any sports/games/dance? 53 55.21 43 44.79

12 Did you have stomachaches, headaches, or other aches and 
pains? 66 68.75 30 31.25

13 Are you feel healthy? 68 70.83 28 29.17

IV. Social connectedness

14 I am able to handle daily life. 92 95.83 4 4.17

15 I get along with family members. 62 64.58 34 35.42

  16 I am satisfied with our family life right now. 90 93.75 6 6.25

17 I am doing well in college. 66 68.75 30 31.25

V. Relationship with others:

18 I know people who will listen and understand me 79 82.29 17 17.71

19 I am comfortable talking my child’s problems 89 92.71 7 7.29

20 In a crisis, I have the support I need from family or friends. 90 93.75 6 6.25

Cont... Table1: Description of socio -demographic variables                               n=96
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As for the nutrition the mean score is 48. 64% of adolescents replied that they will avoid half cooked food, 
56% replied they avoid fast foods and 59% replied they prefer healthy eating.91% replied that they don’t have any 
problem in paying attention. 75% doesn’t have any problem for sleep. 62% replied that they have troubles in relaxing 
and 44 % replied they usually get into the arguments. 55% involved in activities like sports, games and dance. 70% 
feels healthy and 68% have complaints of stomachaches, headaches, or other aches and pains. 96% have no problems 
in handling life. Around 93 % satisfi ed with their family . Around 93% have the support with the family and friends. 

III. Findings related to lifestyles

Figure 1: Family and home environment in adolescents 57.29 % replied that they don’t have computer in 
their home. 61.46 % students live with their parents. 96.88% has personal mobile. 73% regularly visit social 

networking sites. 

Figure 2 : Personal hygiene practices of adolescents 96% of adolescents wash their hands before eating foods 
and 83% wash their hands with soap or hand wash. 
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Figure 3 : Personal habits of adolescents
16.67% have habits of cigarettes/chewing Pan/Guthka but 945 aware about the harmful effects of smoking. 

13% replied they tried alcohol but they believe that 41% of their friends has alcohol drinking habits.

Figure 4 : Social environment of adolescents

86% students feel getting good score in college is 
important to family. 94% feel safe in college and only 
4% says that their behavior infl uenced by peer pressure. 
Others 96% doesn’t agree with it. Diet practices , 
concentration in work , family connectedness scored less 
compared to other components. Very few students have 
the habits of alcohol, smoking etc. Personal hygiene 
was practiced well in adolescents. Decision is taken by 
themselves more than the peer pressure. Majority of 
the adolescents knows the important of their education 
and they feel safe and good in college. Evidence shows 

that nursing students who engage in healthy lifestyle 
practices are more likely to counsel patients about 
healthy behaviors 7,8

.

Ethical Consideration: Ethical approval of the 
study taken from Symbiosis College of nursing ethical 
committee. Informed consent was taken from the student 
nurses in different colleges of Pune city. Informed the 
responders regarding the data collection procedure. The 
collected data was used only for research purposes and 
kept confi dential.
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Conclusion

A similar study may be replicated on large samples; 
thereby findings can be generalized for a large population, 
A comparative study may be conducted using different 
lifestyle practices of nursing students, A similar study 
may be conducted to find out the knowledge regarding 
effect of health and lifestyle practices and A similar 
study may be conducted to find out the lifestyle of 
nursing students. 
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Abstract
Osteoporosis is a bone disorder with significant changes in bone biologic material and consequent bone 
structural disruption, affecting millions of people around the world from diverse ethnic groups. The number 
of osteoporotic fractures increases in both men and women (by more than 3-fold over the next 50 years) as 
a result of the ageing population particularly in Asia and Latin America.

Methodology: Results: Majority of the women are in the age group of 40 to 50 years. Majority of the 
women around 38% doesn’t have any formal education. Majority of the women (20%) were home makers. 
Very few women completed post-graduation. Around 36% working in private institution. Around 40 % 
women monthly family income is 60,000-80,000. Around 40% women were in moderate risk of getting 
osteoporosis and 2 women has a high risk and 29% doesn’t have any risk towards osteoporosis. None of 
the variables are associated with the risk analysis of the women anyhow age of the women is near by the 
association as the value is 0.05. 

Conclusion: Previous studies suggested that osteoporosis is related to age, weight, intake of corticosteroid 
tablets, history of fracture, history of thyroid diseases, menstrual history and Vitamin D deficiency7. The tool 
is prepared to assess the risk factors. And it found that majority of the women are in moderate risk

Keywords: Osteoporosis, Women, Urban areas, Vitamin D

Introduction

In current era, Osteoporosis is a major health 
problem faced by people in older age. This leads a 
morbidity and mortality in older age especially to 
women. Osteoporosis is characterized by low bone 
mass and degeneration problems leads to brittleness 
of the bones. Early identification leads to prevention 
of fractures2 Osteoporosis is a significant problem in 
Indian postmenopausal women with significant increase 
in morbidity and mortality following fragility fractures3

Methodology

Research methodology used for this study is non-
experimental, descriptive design was used. In the 
present study, the population is comprised of the women 
in different urban areas across the Pune city. Sample size 
consist of 45 women of selected urban area of Pune city 

.Inclusion criterion included the women from selected 
urban areas of Pune and those who were willing to 
participate. Women above 40 years till 60 years were 
included in the study

To collect the data for present study, self-assessment 
screening questionnaire was prepared based on the old 
literature and studies. The tool consists of two sections 
as follows. Section1 consist of Demographic variables 
(age, education, occupation and monthly family 
income). Section 2: consists of questionnaire to find the 
risk of osteoporosis in women. The tool was given to 8 
experts in the field of osteoporosis for content validity. 
All the comments and suggestions given by the experts 
were duly considered and corrections were made after 
discussions with research guide. Pearson Test-retest was 
used to establish a reliability of structure questionnaire 
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and it was satisfactory, value is 0.80 and the tool is highly reliable. 

Results
Table 1: Section A: Frequency distribution table of demographic variables.        n=45        

Demographic variables Frequency
Percentage

%

1. Age Group 

a. 40-45 11 24.44

b. 46-50 11 24.44

c. 51- 55 14 31.11

d. 56- 60 9 20.00

2. Education

a. Post graduate 3 6.67

b. Diploma &Graduate 12 26.67

c. High School 13 28.89

d. No formal education 17 37.78

3. Occupation

a. Private 16 35.56

b. Government 7 15.56

c. Semi-skilled worker 2 4.44

d. House wife 20 44.44

4. Monthly family income

a. 20,000 -40,000 9 20.00

b. 40,000 -60,000 18 40.00

c. 60,000 -80,000 12 26.67

d. 80,000 -1,00,000 6 13.33

Majority of the women are in the age group of 40 to 50 years. Majority of the women around 38% doesn’t 
have any formal education. Majority of the women (20%) were home makers. Very few women completed post-
graduation. Around 36% working in private companies. Around 40 % women monthly family income is 60,000-
80,000. 
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Table 2 : Section B : Risk analysis in osteoporosis women                n=45                                                 

Sr. No Risk score of osteoporosis Frequency Percentage

1 Lower risk 13 28.88

2 Moderate 18 40

3 High risk 2 4.44

 

Figure 1 : Risk analysis in women for Osteoporosis

Around 40% women were in moderate risk of getting osteoporosis and 2 women has a high risk and 29% doesn’t 
have any risk towards osteoporosis.

Table 3 : Association between the samples demographical details and osteoporosis risk score

Demographic variables Lower risk Moderate risk High risk Probability

Age Group
40-45 5 6 0

0.05
46-50 10 1 0
51- 55 5 8 1
56- 60 5 3 1

Education
Post graduate 1 2 0

0.57
Diploma &Graduate 8 4 0

High School 5 7 1
No formal education 11 5 1

Occupation
Private 11 5 0

0.52
Government 5 2 0

Semi-skilled worker 1 1 0
House wife 8 10 2
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Monthly family income
20,000 -40,000 5 4 0

0.07
40,000 -60,000 7 10 1
60,000 -80,000 9 3 0

80,000 -1,00,000 5 0 1

None of the variables are associated with the risk 
analysis of the women anyhow age of the women is near 
by the association as the value is 0.05. 

Previous studies suggested that osteoporosis is 
related to age, weight, intake of corticosteroid tablets, 
history of fracture, history of thyroid diseases, menstrual 
history and Vitamin D deficiency7. The tool is prepared 
to assess the risk factors. And it found that majority of 
the women are in moderate risk. Urgent considerations 
need to be taken in women are calcium and Vitamin D 
supplementation. This can help the women to reduce the 
risk of osteoporosis. Anyhow further researches on this 
topic need to be evaluated.

Ethical Consideration: Ethical approval of the 
study taken from Symbiosis College of nursing ethical 
committee. Informed consent was taken from the 
women in different urban areas of Pune city. Informed 
the responders regarding the data collection procedure. 
The collected data was used only for research purposes 
and kept confidential.

Funding: Authors have no financial support to this 
project. The study was fully funded by authors.

Conflict of Interest: No conflict of interest

Conclusion

Further researches have to be encouraged on large 
samples so findings can be generalized for a large 
population, A similar study may be conducted to find 
out the knowledge regarding Osteoporosis effect of 
health and lifestyle practices and a similar study may be 
conducted to find out the lifestyle of women who are risk 
for osteoporosis.

Cont... Table 3 : Association between the samples demographical details and osteoporosis risk score
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Abstract
Mechanics is concerned with the analysis of the action of forces on object. Body mechanics is the term used 
to describe the efficient, coordinated and safe use of the body to move objects and carryout the activities of 
daily living. The major purpose of body mechanics is to facilitate the safe and efficient use of appropriate 
muscle groups to maintain balance, reduce the energy required, reduce fatigue and decrease the risk of 
injury. Good body mechanics is very much essential for the nurses. When a person moves, the balance of that 
person depends on the interrelationship of the center of gravity and the base of the support. The closer the 
line of gravity is to the center of base of support, the greater the person’s stability. Appropriate preparation 
prevents potential falls and injury and safeguards the person and equipment1. Descriptive research approach 
was used with Convenience sampling technique to select 300 nursing students. The results revealed that 
61.52% of correct body mechanic techniques were used by study subjects. Whereas only 38.4% were using 
incorrect body mechanic techniques. Most of correct body mechanic practices were following by subjects 
who were worked in CCU/ICU.

Keywords: Body Mechanics, Nursing Students, Practice.

Introduction 

Body mechanics is a term used to describe the ways 
we move as we go about our daily lives. It includes how 
we hold our bodies when we sit, stand, lift, carry; bend 
and sleep. Poor body mechanics are often the cause 
of back problems. When we don’t move correctly and 
safely, the spine is subjected to abnormal stresses that 
overtime can lead to degeneration of spinal structures 
like discs and joints, injury and unnecessary wear and 
tear .That is why it is so important to learn the principles 
of proper body mechanics. Proper body mechanics are 
vitally important for keeping our spine healthy. And it’s 
easy to incorporate these principles into our daily life2.

There must be proper alignment in order to have 
proper movement. Some of the most common injuries 
sustained by members of the health care team are severe 
musculoskeletal strains. Many injuries can be avoided 
by the conscious use of proper body mechanics when 
performing physical labor1. 

Body mechanics is the efficient use of the body as a 
machine and as a means of locomotion. Body mechanics 

is directly related to the effective functioning of the 
body. The correct use of body mechanics should be 
evident of every activity and even during rest periods 
because correct use of body mechanics is another phase 
of illness prevention and health promotion. Correct 
body alignment reduces the strain on musculoskeletal 
structures. Body alignment means positioning of the 
joints, tendons, ligaments and muscles while in standing, 
sitting and lying position. Body balance is achieved 
when center of gravity is balanced over a wide stable of 
supports. The student nurse can increase body balance 
when working by spreading their feet apart and by 
flexing their hips and knees3.

Faulty body mechanics is a contributing factor in 
most back disorder. Lifting with the back in a flexed 
posture, especially repetitive lifting is one of the leading 
causes of back disorders. Injury to the disc occurs 
gradually as a result of perhaps hundreds of thousands of 
repeated forward bends and lifts. This forward bending 
and lifting is especially stressful on the lower back when 
done with the legs straight. If the legs are straight the 
trunk acts as a lever arm and increases the compressive 
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load on the back by seven to ten times. 

Compared to other occupations nursing personnel 
are among the highest at risk for musculoskeletal 
disorders. The bureau of Labor Statistics lists registered 
nurses 6th in a list of at risk occupations for strains and 
sprains. Research on the impact of musculoskeletal 
injuries among nurses in US showed that 52% of nurses 
complain of back pain, 12% of nurses ‘leaving for good’ 
because of back pain, 20% transferred to different unit 
or employment and 38% suffered occupational related 
back pain severe enough to require leave from work 
and 6%, 8% and 11% of registered nurses reported even 
changing jobs for neck, shoulder and back problems 
respectively.4 

Objectives

To assess the use of body mechanic practices among 
Nursing Students. 

Material & Methods

RESEARCH APPROACH: Quantitative approach 
(Descriptive)

RESEARCH DESIGN: Pre-experimental 
Research design 

RESEARCH SETTING: College of Nursing in 
Pune city

STUDY POPULATION: All nursing students

TARGET POPULATION: Nursing students who 
were undergoing ANM, GNM, B.Sc. Nursing and Post 
Basic courses.

SAMPLE AND SAMPLING TECHNIQUE: 

Size: 300 nursing students were taken as sample for 
the study.

Sampling Technique: Convenience sampling 
technique.

Criteria

 Inclusion Criteria:

Nursing students who were:

} Undergoing nursing courses in the selected 
institute will be included.

} Nursing students who were working in selected 
hospitals.

} Both male and female nursing students.

Exclusion Criteria:

    Nursing students who were absent during data 
collection.

Development and Description of tool

The tool consists of basically 2 parts:-

TOOL-1: It was comprised of five items of 
demographic variables for observe the body mechanic 
practice i.e. Gender, Grade, Working area, Working 
hours/day and Footwear used.

TOOL-2: It was comprised of 34 items .Each item 
was having two options.

Scoring Procedure: There were 34 items pertaining 
to the practice of body mechanic. Each item was having 
two options with one appropriate answer. The maximum 
score for correct response to each item was given ‘1’ and 
for the wrong response ‘0’. The level of practice was 
categorized based on the percentage of scores obtained.

Ethical consideration:

ü IRC approval has been obtained from Symbiosis 
College of Nursing, Pune

ü Confidentiality and anonymity of subjects was 
maintained throughout study. 
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Results
Table 1: Distribution of Socio-demographic variables according to their mean score regarding body 

mechanic practices. 

Socio demographic Variables
      N    Mean Score     Mean %

Gender
 Female    300  20.92± 3.36   51.52%

Class
  ANM
 GNM
 B.Sc

   012
   159
   129

 19.66± 3.20
 21.13± 3.82
 20.78± 2.76

  57.82%
  62.14%
  61.11%

Working History
  ICU
 CCU

 Emergency Unit
 General Ward

 Other

   008
   017
   063
   144
   068

 24.50 ± 1.06
 23.00 ± 2.42
 20.71 ± 3.98
 20.50 ± 3.22
 21.05 ± 3.11

  72.05%
  67.60%
  60.88%
  60.29%
  61.91%

Working hours/Day
<8hrs
>8hrs

  293
   007

 20.93± 3.41 
 20.57± 2.07 

  61.55%
  60.40%

Footwear Used
Flat Heel Shoes

Medium Heel shoes
  296
  004

 20.94 ± 3.39 
 19.00 ± 1.41 

  61.50%
  55.80%

The above table depicts that the distribution of Socio-demographic variables according to their mean score 
regarding body mechanic practices. 

Table 2: Mean Percentage score of subjects regarding body mechanic practices.

 N= 300

N Mean Score Mean%

300 20.92 ± 3.36 61.52% 

The above table showed that overall mean percentage score of correct body mechanic practices were used 
by study subjects 61.52% and mean score was 20.92 ± 3.36. Less than half 39.48% of incorrect body mechanic 
techniques were used by study subjects while giving care to immobilized patient, performing procedure, sitting , 
standing and also while moving the patient to the side of the bed without an assistant. So the result is maximum of 
correct body mechanic techniques were using by study subjects while only few were using less accurate technique. 
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Conclusion

The findings of the study revealed that 61.52% 
of correct body mechanic techniques were used by 
study subjects. Whereas only 38.4% of incorrect body 
mechanic techniques were used by nursing students. 
Most of correct body mechanic practices were following 
by subjects who were worked in CCU/ICU. 

Source of Funding: Self

Conflict of Interest: Nil 
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Abstract
Background: Corona virus is an infectious disease came in December 2019 in China. People with infection 
get the respiratory problem but doesn’t show any symptoms and not required any treatment. But those are 
having underlying problems like diabetes mellitus, pregnant women and children are having risk of getting 
complication with corona virus infection. The government announced immediate lockdown in country for 
the prevention of spread of infection and  has change life of million children into complete confusion. Many 
are starving for the foods and calling for the help as the country shuts down to battle the pandemic. The 
largest child population is in India with 472 million, and Promoters say due to this immediate lockdown 
many children has disturbed. A assessment survey was done among parents has shown that children’s are 
having more anxiety, increased use of TV and Social media and changed eating pattern. Another study 
shows that 37% of the children are psychological disturb and 88% spent most of the time on using social 
networking sites 

Objective: To assess stress and coping mechanism due to lockdown among school going children.
Methodology: A Descriptive Research Approach is used. 60 samples were selected by using Non Probability 
Purposive Sampling Technique. Data was taken using Stress and coping mechanism questinnarrie through 
online Google form. Result: The study findings show that majority (41%) of the children answered were 
from 10th standard ,30% from 9th standard ,17% from 8th standard and 12% from 7th standard. It also shows 
that 58% were male and 42% were girl children. The assessment of stress is done by using the questionnaire 
based on the stress parameter like physical, psychological, family, financial burden, academics, quarrel with 
siblings, food .The rating were selected through 5 point likert scale from strongly disagree to Strongly agree. 
The result of stress due to lockdown findings shows that in majority of the children are strongly agree and 
agree with the physical stress, psychological stress ,family stress, stress due to financial burden, Academics 
stress, quareel with sibling and food due to lockdown. The children were using the many coping mechanism 
to relive this stress and majority of the children were using the coping mechanisms like using social media, 
exercise, doing study, doing household work, entertainment. 

Conclusion: The findings indicate that the questionnaire was effective in assessing the stress and coping 
mechanism among school going children. The study also concluded that majority of the children are having 
the stress due to lockdown but they are also using the coping mechanism to reduce this stress 

Keywords: Assess, Stress, Lockdown, Coping Mechanism, COVID 19,Children
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Introduction and Background

Corona virus is an infectious disease came in 
December 2019 in China. People with infection 
get the respiratory problem but doesn’t show any 
symptoms and not required any treatment. But those 
are having underlying problems like diabetes mellitus, 
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pregnant women and children are having risk of getting 
complication with corona virus infection1.

The government announced immediate lockdown in 
country for the prevention of spread of infection and  has 
change life of million children into complete confusion. 
Many are starving for the foods and calling for the help 
as the country shuts down to battle the pandemic. The 
largest child population is in India with 472 million, and 
Promoters say due to this immediate lockdown many 
children has disturbed.2

A assessment survey was done among parents has 
shown that children’s are having more anxiety, increased 
use of TV and Social media and changed eating pattern. 
Another study shows that 37% of the children are 
psychological disturb and 88% spent most of the time on 
using social networking sites 3

Though the stress is the risk factor for mental health 
problem in children and teenager which include the 
depression, anxiety, eating disorder etc. But to reduce 
this stress the coping mechanism and positive thinking 
help to reduce the stress. Compass says “the good news 
is the brain is changeable .If the coping strategies are 
used it can reduce the stress.4 

The children living under lockdown, social 
restriction and closure of the school. are suffering with 
feelings of anxiety, stress. The survey done by Save 
the Children shows result that 65% of the children are 
getting with boredom and feel isolated.5

During the lockdown with limitation on all 
the movement, social distancing made the children 
emotionally and psychological disturb. The routine 
of the children has changed drastically .The talks they 
used make with schoolmate has stopped .The school 
activites has stopped. These all things made the children 
disturbed. So to come out of this stress they need to use 
the coping mechanism which will help them to have 
normal life style6. 

Objectives: “To assess the stress and coping 
mechanism due to lockdown among school going 
children”

Material and Methods: 

A Non Experimental Research design with 
quantitative approach was used. 60 samples of secondary 
school going children in selected by Non Probability 
Purposive sampling technique. The study was conducted 
online through the assessment Google form of stress and 
coping mechanism. The tool included three sections; 
the first section included demographic data the second 
section included a stress assessment like physical, 
psychological ,family, financial, academics, quarrel 
with siblings, food due to lockdown among school going 
children and third section include the coping mechanism 
like Use of social media, study, exercise, household 
work, and entertainment due to lockdown among school 
going children. 

Result of the Study

Section- I

Table 1: Frequency and Percentage of Demographic Data

Demographic Variable
Standard Frequency (Percentage)%

Standard

7th 7 12%

8th 10 17%

9th 18 30%
10th

25 41%
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Gender

Male 35 58%

Female 25 42%

Section-II
Analysis of data on stress due to lockdown among the school going children

Table 2: Data related to physical stress among the school children.

Physical Stress Strongly 
Disagree Disagree Neutral Agree Strongly Agree

Not able to do exercise 16% 20% 17% 22% 25%

Going out for sports and play is impossible 20% 17% 17% 17% 30%

Sitting home 24/7 makes me feel lethargic 12% 16% 22% 23% 27%

Physical activity has become minimal 10% 17% 20% 25% 28%

I am facing physical problems due to weight Gain 11% 20% 17% 25% 27%

Table no 3: Psychological stress due to lockdown among school going children

Psychological Stress Strongly 
Disagree Disagree Neutral Agree Strongly 

Agree

Feel scary due to increasing 
number of COVID-19 cases 17 17 20 20 26

I feel locked in my house 17 23 12 20 28

Table 4: Stress related family due to lockdown among school going children

Family Stress Strongly 
Disagree Disagree Neutral Agree Strongly 

Agree

Family is also suffering due to situation 8% 20% 12% 25% 35%

I am not able to help my family 13% 25% 12% 22% 28%

Cont... Table 1: Frequency and Percentage of Demographic Data
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I am worried about the health of my family 
member 10% 17% 12% 26% 35%

My family members are tensed about the job 13% 17% 20% 27% 23%

Table 5 : Stress of Financial burden due to lockdown among school going children

Stress of Financial Burden Strongly 
Disagree Disagree Neutral Agree Strongly Agree

Due to lockdown our financial condition got 
disturb 17% 17% 23% 23% 20%

All are getting worried about the financial 
management 15% 14% 23% 30% 18%

Our shop is closed since locked down so our 
income source is stopeed 17% 27% 12% 25% 25%

My parents are worried about payment of my 
tution fees 10% 25% 15% 25% 25%

My parents are also worried about the payment 
of bank loan 12% 18% 10% 30% 30%

All are tensed about the post COVID financial 
management 2% 5% 20% 38% 35%

Table 6: Stress related to academics due to lockdown among school going children

Stress of Academices Strongly 
Disagree Disagree Neutral Agree Strongly Agree

I am very tensed about my studies 8% 5% 13% 32% 42%

Its really very hectic to submit the 
assignemnt online 2% 13% 20% 17% 48

I am not able to get the book to read 8% 20% 10% 33% 28%

I am missing the classroom teaching 10% 12% 13% 30% 35%

I am very tensed about the decision of 
final exam and my result 12% 15% 8% 33% 32%

I am worried about the school reopening 5% 3% 12% 37% 43%

Cont... Table 4: Stress related family due to lockdown among school going children
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Table 7: Stress related Quarrel with Sibling due to lockdown among school going children.

Stress on Quarrel with Sibling Strongly 
Disagree Disagree Neutral Agree Strongly 

Agree

I am fi ghting with my siblings most of the time 5% 15% 15% 33% 48%

My brother/sister dont help in work 7% 23% 12% 28% 30%

My brother/sister troubles me during my study time 10% 23% 3% 30% 33%

Table 8: Stress related to food due to lockdown among school going children. 

Stress about Food Strongly 
Disagree Disagree Neutral Agree Strongly 

Agree

I am not able to eat outside food 10% 12% 8% 28% 42%

I am missing my family dinner in hotels 3% 2% 3% 47% 45%

I am not able to go with my friends for having 
junk food like pani puri,Pizza,Burger 3% 7% 10% 38% 42%

Section-III
Analysis of data on coping mechanism among the school children 

Graph 1: Use of Social Media as coping Mechanism in lockdown among school going children.
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Graph 2: Doing exercise as coping Mechanism in lockdown among school going children.

 
Graph 3: Doing study as coping Mechanism in lockdown among school going children.
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Graph 4: Doing study as coping Mechanism in lockdown among school going children

 
Graph 5: Rest and Sleep as coping Mechanism in lockdown among school going children

 

Graph 6: Entertainment as coping Mechanism in lockdown among school going children
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Discussion

In this present study a Non Experimental Descriptive 
research design is been used. Non Probability Purposive 
Sampling Technique was used for selecting 60 
samples.Data collected through online Google form 
from school going children. The tool included three 
section; the first section had demographic data and the 
second section included assessment of stress due to 
lockdown among school going children, Third section 
included the assessment of coping mechanism due 
to lockdown. The data was analysed further which 
revealed that The study findings show that majority 
(41%) of the children answered were from 10th standard 
,30% from 9th standard ,17% from 8th standard and 
12% from 7th standard. It also shows that 58% were 
male and 42% were girl children. The assessment 
of stress is done by using the questionnaire based 
on the stress parameter like physical, psychological, 
family, financial burden,academics,quarrel with 
siblings, food .The rating were selected from strongly 
disagree,Disgaree,Neutral,Agree and Strongly agree. 
The assessment result of stress due to lockdown findings 
shows that in majority of the children are strongly agree 
and agree with the physical stress, psychological stress 
,family stress, stress due to financial burden, Academics 
stress, quarrel with sibling and food due to lockdown. 
The children were using the many coping mechanism to 
relive this stress and majority of the children were using 
the coping mechanisms like using social media, exercise, 
doing study, doing household work, entertainment. 

Conclusion

The findings indicate that the questionnaire was 
an effective strategy in assessing the stress and coping 
mechanism due to lockdown among the school going 
children.and it shows that childrens are having stress due 
to lockdown but they are using the coping mechanism 
also to get relief from stress.
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Abstract
Back ground: The study is generally concerned about the care and maintenance of peripheral intravenous 
(IV) cannulation and to assess the knowledge and practice of student nurses towards care and maintenance 
of IV cannula. Intravenous cannulation is a commonest procedure performed by student nurses and staff 
nurses in hospitals and the procedure is closely associated with the risk of nosocomial infections if standard 
care is not provided. Design: Non experimental descriptive study design was carried out and non-probability 
convenience sampling method used for data collection. Methods: Nurses knowledge and practice towards 
intravenous cannulation were assessed using a validated semi‐structured self-administered questionnaire. 
Reliability was assessed using Cronbach’s α coefficient method.Data were analysed through SPSS program 
and Microsoft excel. Result :The findings revealed that 54% respondents were doing correct practices and 
only 6% shown poor practices in IV cannulation. Most student nurses (68%) has good subject knowledge 
of caring and maintaining peripheral intravenous cannulation but there were some(8%) without proper 
knowledge. None of the demographic variables and scores of knowledge and practice has an association 
except education and the practice score. Education and practice score showed the significant relation. 
Conclusion: Only 6-8% of total sample expressed poor practices and knowledge . Anyhow this can be 
dangerous also as student nurses are dealing with patients in hospital. Further education need to be given to 
the student nurses before practicing on patients.

Key words: IV cannula, Nursing, Intravenous

Introduction

Intravenous (IV) cannula support to distribute IV 
fluids directly into a vein to maintain normal fluid or 
electrolyte balance.1Intravenous Cannula means a tube 
that can be inserted into the body, often for the delivery 
or for the gathering of samples.2

The procedure of establishing peripheral venous 
access carries the risk to both the patient and the 
practitioner. Complications includeinfection, phlebitis 
and thrombophlebitis, emboli, pain, haematoma, 
extravasation, arterial cannulation and needle stick 
injuries4.Nurses play a vital role in the prevention of such 
complications like infections. Most of the interventions 
and prevention strategies such as insertion and assessing 
intra venous catheter site are part of routine care .The 
nurse should have accurate knowledge of the preparation 
and administration of the IV Infusion and IV device. In 
addition, they should also know about the prevention, 

treatment and management of local and systematic 
complications supported by dynamic evidence‐based 
practice guidelines. One of the major risks for phlebitis 
occurrence is due to the placement and maintenance of 
IV cannulation by insufficiently trained staff.5previous 
studies suggested that phlebitis is one of the commonest 
complication and around 31% observer in hospitals 
however monitoring IV fluids in general admission and 
ward areas of hospitals is often left to staff nurses and 
sometimes to student nurses who may lack in required 
competence so the present study aimed to assess the 
knowledge and practice towards care of Intra venous 
cannula among student nurses in selected colleges of 
Thiruvallur City.

Objectives of Study include 1)To assess the 
knowledge on Intra venous cannula among student nurses 
in selected nursing colleges at Thiruvallur District. 2) 
To assess the practiceson Intra venous Cannula among 
student nurses in selected nursing colleges at Thiruvallur 

DOI Number: 10.37506/ijfmt.v14i4.12187



Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4      3599

District. 3)To associate the demographic variables with 
the knowledge score 4)To associate the demographic 
variables with the practice score 

Methodology

Non experimental descriptive research approach 
used for the study .non–probability convenience 
sampling method was used. Sample size consists of 50 
adolescent students studying in under graduate nursing 
colleges .Student nurses who are willing to participate 
and Student nurses who are doing second and third year 
B.Sc. Nursing degree programme were included in the 
study. Student nurses who are doing GNM, P.B.B.Sc. 
nursing, M.Sc. Nursing and first year B.Sc. nursing 
degree were excluded in the study. Sampling technique 
applied for the study was Purposive sampling technique.

Development and Description of Tool: Part I consist 
of selected demographic variables questionnaire consist 
of age, sex, education, and area of residence and year of 
studya and Part II:Consists of structured questionnaire 
on knowledge regarding care and maintenance of 
intravenous cannula like indication, contraindication, 
risk factors, and complication.

The tool was given to 8 experts in the field of 
health sciences and content validity checked for the 
self-structured questionnaire . All the comments and 
suggestions given by the experts were duly considered 
and corrections were made. Reliability was assessed 
using Cronbach’s α coefficient method used to check 
the internal consistency and the value is 0.76 and the 
instrument is highly reliable. 

Result & Discussion
Table 1 :Section I: Frequency and percentage distribution                       n=50

Sr.No Demographic Variables Frequency Percentage (%)

1 Age

17-19 years 13 26.0

20-22 years 33 66.0

23- 25 years 4 8.0

2 Gender 

Male 15 30.0

Female 35 70.0

3 Education

BSc Nursing second year 20 40.0

BSc Nursing third year 8 16.0

BSc Nursing fourth year 22 44.0

4 Residence

Urban 45 90.0

Rural 5 10.0
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In present study, 26% students were in 17-19 years and 66% were in 20-22 years while 8% were 23-24 years 
age.30% of samples were male and 70% of samples were female student nurses.40% of students were studying in 
BSc nursing second year , 16% in BSc nursing third year and 44% in BSc Nursing fourth year respectively. BSc First 
year students were excluded from the study, as they do not have enough experience in the clinical area .90% student 
nurses residing in urban area and 10% coming from rural area

Table 2 Section B : Frequency and percentage distribution of level of Knowledge score on Intra venous 
cannula among student nurses n=50

Sr.no Level of Knowledge Frequency Percentage(%)

1 Good 34 68

2 Average 12 24

3 Poor 4 8

The overall level of knowledge revealed that majority 68% had good knowledge, 24% had average knowledge 
and 8% had poor knowledge among student nurses. 

Table 3:Section B :Frequency and percentage distribution of level of Practice score on Intra venous cannula 
among student nurses                                        n=50

Sr.no Level of Practice Frequency Percentage

1 Best 27 54

2 Good 16 32

3 Average 7 14

The overall practices score revealed that majority of 54% had best practices, 32% had good practices and 7% 
shown poor practices towards care of Intra venous cannula among student nurses.

Section C : Association of selected demographic variables with level of knowledge on Intra venous cannula 
care among student nurses         n=50

Sr.No Demographic variables Level of significance

1. Age * knowledge score .163

2 Gender * knowledge score .186

3 Education * knowledge score .197

4 Residence * knowledge score .101

None of the variables (like age, gender, education, residence) showed the association between the knowledge 
score.
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Section D : Association of selected demographic variables with level of practice on Intra venous cannula 
care among student nurses                                        n=50

Sr.No Demographic Variable Level of significance

1. Age * Practice score .045

2. Gender * Practice score .046

3. Education * Practice score .003

4. Residence * Practice score .250

Education of the studentsi.e year of the students and 
knowledge showed the correlation between the practice. 
In this study second and third year B.Sc nursing students 
participated in the study. So level of education have 
significant association with practice score.

Discussion

The study revealed that majority of student nurses 
had good knowledge, 24% had average knowledge and 
4% had poor knowledge among student nurses. The 
overall practices score revealed that majority of 54% had 
best practices, 32% had good practices and 7% shown 
poor practices towards care of Intra venous cannula 
among student nurses .The demographic variable of age, 
gender and education had shown statically significant 
association with the level of practice towards care of 
Intra venous cannula among student nurses. There is 
no association between the demographic variables and 
knowledge score towards care of Intra venous cannula 
among student nurses6

Student and staff nurses need to reread the IV 
cannulation steps and maintenance algorithm to empower 
the knowledge in them. The clinical standard should 
be improved with the help of clinical IV maintenance 
algorithms or defined care protocols for IV assessment 
monitoring and/or management of IV fluid7. 

Conclusion

The findings revealed that 54% respondents were 
doing correct practices and only 6% shown poor 
practices in IV cannulation. Most student nurses (68%) 
has good knowledge of caring and maintaining IV 

cannulation but there were some (8%) without proper 
knowledge. None of the demographic variables and 
scores of knowledge and practice has an association 
except education and the practice score. Education and 
practice score showed the significant relation. 6-8% of 
total sample expressed poor practices and knowledge . 
Anyhow this can be dangerous also as student nurses are 
dealing with patients in hospital. Further education need 
to be given to the student nurses before practicing on 
patients8.
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Abstract
 The pandemic has driven many countries in the world to freeze its economic, social and physical 
developmental activities, thus has affected the world in every possible ways. India is also imprison under 
the tight lockdown. Government of India announced curfew on 22nd March, 2020 followed by 1st very 
uncompromising lockdown phase led the country to put up the shutter in all sector. Additionally, it has 
also hit the educational sector. Many countries have decided close down institutes, this will definitely have 
consequences on skill growth. Considering the effects, the current study aims to assess effects of lockdown 
on nursing students and to find out the association of demographic details with effects of lockdown.

Methodology: The study was conducted among the nursing college of Pune city and non-experimental 
descriptive research approach was done. The sample size for study was 60, selected by using non probability 
convenience sampling technique from various students studying in nursing college in Pune city who met 
the inclusion criteria. A structured modified questionnaire was developed based on the research problem, to 
get the information from the samples. It was divided in 2 sections; Section I consisted of items related to 
demographic variables of the study. Section II: Consisted of 15 questions to assess the effects of lockdown 
on various aspects i.e social, emotional, financial and academics in students studying in nursing colleges.

Result: The analysis shows that 55% students were somewhat affected and 45% students were very much 
affected by the lockdown effects. 11.67% students were found to be not at all affected emotionally, 21.67% 
students were somewhat affected and 66.67% were found to be very much affected emotionally during 
lockdown. 1.67% of students were not at all affected financially, whereas 66.67% students were somewhat 
affected and 31.67% students were very much affected by this crisis. Additionally, considering academics 
26.67% students were somewhat affected and 73.33% students were very much academically affected due 
to this COVID-19 pandemic crisis. Since p-values corresponding only to year of programme is found to be 
less than 0.05, it shows association with lockdown effects.

Conclusion: The current study concludes that COVID-19 has immensely affected Emotional, Financial and 
academicals aspects of nursing students. 

Keywords: Effects, Lockdown, Students, Nursing College

Introduction and Background

While the world was running swiftly in the name 
of progress and economic gain, the COVID-19 has 
led the world to stop because of its deadly outcome. 
With the COVID-19 pandemic, most of the countries 
have announced lockdown and advised people to stay 
indoors so as to prevent transmission of disease. This 
has resulted many instances, which were impossible 

to witness in usual life. The Novel Coronavirus has 
set a pause button on the world. All over the world 
pharmaceutical companies and other are battling to find 
a way of this pandemic but looks like it will take a while 
to regain its normal life. This lockdown has affected the 
world economic, social, physical, psychological and 
moreover educational aspect. It has been more than a 
month that all the educational institutes are been closed 
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and we have no idea when it will be reopen. While we 
are missing out daily routine and outing there is serious 
issue raising each new day.1 This is the crucial time for 
educational sector- board exams, school admissions and 
entrance tests of various universities are on hold during 
this period. With no immediate solution to outbreak 
of COVID-19 the educational institutions will not 
only have short-term effects but also affect the future 
economic and societal consequences. 

The pandemic has certainly affected the higher 
education sector as well, which is critical determinant of 
countries future. Talking about Nursing colleges across 
the country, the students studying in nursing colleges 
are getting ready to be the future worriers in healthcare 
sector but seen to be academically weak with lot many 
challenges due to the lockdown. Certainly, many 
nursing institutes have found alternatives for continuing 
education programmes.2 Overcoming the challenge 
in healthcare sector, institutes have started e-learning 
activity to bridge a gap created by the pandemic. Though 
the academics are not much affected by the online 
pedagogies the students studying in various nursing 
colleges in different year of programme are affected 
socially, financially and emotionally too. Taking in 
consideration all the social, financial and emotional 
aspects the current study was conducted to find out the 
effects of lockdown on students studying in various 
colleges of nursing.  

Objective: 

1. To assess the effects of lockdown on students. 

2. To find association of selected demographic 
variables with lockdown effects 

Methodology

Research Design: The researchers have used A 
Non-Experimental Descriptive Survey. The study was 
conducted in the selected nursing colleges of Pune City.

Sampling techniques: Non Probability Purposive 
sampling technique was used and all students from 
various nursing colleges of Pune City were selected

Subject Size: 60 students; willing to participate 
and studying in the nursing colleges of Pune city were 
selected. These participants were clearly informed about 

the study and its purpose. 

Tools of data collection: In the present study the 
below scales were used to collect the data.

Structured Questionnaire to assess the effects of 
lockdown on students studying in various colleges of 
Pune city. It has two sections: Section I: Consisted of 
items related to demographic variables of the study. 
Section II: Consisted of 15 questions to assess the 
effects of lockdown on students studying in nursing 
colleges. It was divided in four parts Part A: Effects of 
Social aspects of lockdown on students. Part B: Effects 
of Emotional aspects of lockdown on students. Part C: 
Effects of Financial aspects of lockdown on students. 
Part D: Effects of Academics aspects of lockdown on 
students.

Validity and Reliability of tools: Tool was 
validated by the 5 experts and the reliability was done 
by Cronbach’s Alpha coefficient test. Cronbach’s alphas 
was r=0.76 for assessing the effects of lockdown on 
nursing students.

Findings

The analysis and interpretation of the data collected 
to assess the effect of lockdown on various students 
studying colleges of nursing was done keeping the 
objective of the study in consideration. 1. To assess the 
effects of lockdown on students. 2. To find association of 
selected demographic variables with lockdown effects. 
The result was divided in III sections

Section I: Description of demographic details. 
Section II: Description of effects of lockdown on 
students studying nursing colleges. Section III: 
Association of selected demographic variables with 
lockdown effects. 

Section I: Description of demographic details.

Describes the demographic details of Nursing 
Students to assess the effects of lockdown. 21.7% of 
students belong to 18-20 age group, 40% belong to 
age group of 21-23 years, 28.3% were between the age 
group of 24-26 year and 10% were 27 years and above. 
Among all the participated students 36.7% were male 
and 63.3% were female. 15% of students were studying 
General Nursing Midwifery, 36.67% students were 
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studying B.Sc. Nursing, 40% were under P.B.B.Sc. Nursing and 8.33% were studying M.Sc. Nursing. Considering 
year of programme about 41.67% of students were in First Year, 38.33% were in second year, 13.33% were in third 
year and 6.67% in fourth year. 

Section II: Effects of lockdown on students                    N= 60

Part: A

Social Aspects

Not at all Somewhat Very Much

Frequency Percentage Frequency Percentage Frequency Percentage 

0 0 33 55 27 45

Table 2: Described the Social aspects related to effect of lockdown on students studying in various college of 
Nursing 

Part: B             
N=60 

Emotional Aspects

Not at all Somewhat Very Much

Frequency Percentage Frequency Percentage Frequency Percentage 

7 11.67 13 21.67 40 66.67

Table 3: Described the Emotional aspects related to effect of lockdown on students studying in various 
college of Nursing

Part: C            
N=60

Financial Aspects

Not at all Somewhat Very Much

Frequency Percentage Frequency Percentage Frequency Percentage

1 1.67 40 66.67 19 31.67

Table 4: Described the Financial aspects related to effect of lockdown on students studying in various college 
of Nursing

Part: D           N=60

Academics

Not at all Somewhat Very Much

Frequency Percentage Frequency Percentage Frequency Percentage

0 0.00 16 26.67 44 73.33

Table 5: Described the Academic aspects related to effect of lockdown on students studying in various 
college of Nursing
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Section III: Association of demographic details with lockdown effects           N=60  

Age Not at all Somewhat Very 
Much

Chi 
Square 
Value

P value Remark

18 - 20 4 4 7

1.67 0.947 Non-
Significant

21 – 23 3 3 7

24 – 26 4 5 6

27 and above 3 7 7

Gender Not at all Somewhat Very 
Much

Chi 
Square 
Value

P value Remark

Male 5 5 8
0.25 0.7 Non-

Significant
Female 13 15 14

Programme Not at all Somewhat Very 
Much

Chi 
Square 
Value

P value Remark

GNM Nursing 4 6 4

1.66 0.94 Non-
Significant

B.Sc. Nursing 3 4 7

P.B.B.Sc. Nursing 4 5 8

M.Sc. Nursing 4 5 6

Year of Programme Not at all Somewhat Very 
Much

Chi 
Square 
Value

P value Remark

First Year 3 4 6

1.79 0.032 Significant
Second Year 4 7 4

Third Year 3 8 5

Fourth Year 4 7 5

Table 6: Describes Association of demographic details i.e. Age, Gender, Programme and year of programme 
with lockdown effects. 
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Discussion

This study was aimed to assess effects of lockdown 
on students studying various colleges of nursing in Pune 
city. Hence the data was gathered from the participants 
and analysis was done to find out the result.

Findings related to effects of lockdown on 
students studying nursing college

Part A: Social Aspects

Data describes the effects of lockdown on social 
aspects in students studying nursing college. The 
parameters measured to assess the effects were: Did the 
students spend quality time with their family members 
during this lockdown? Were students able to connect 
themselves to their loved ones loved ones, did they 
miss their daily travelling and weekend outings, were 
the basic necessities of food-grains, fruits, vegetables 
easily available to students. The analysis says that the 
social effects towards the above aspects was found to 
be somewhat affected to 55% students and very much 
affected to 45% nursing students.

Part B: Emotional Aspects

Data describes the effects of lockdown on emotional 
aspects in students studying nursing college. The 
parameters measured to assess the effects were: How 
much did the fear of getting infected and the associated 
physical suffering worry the students, How much does 
the fear of death worries the students, How much does 
the fear of spreading infection to near and dear ones 
worries the students. The analysis says that the emotional 
effects towards the above aspects was found to be not 
at all affected to 11.67% students, somewhat affected 
to 21.67% students and very much affected to 66.67% 
nursing students. 

Part C: Financial Aspects 

Data describes the effects of lockdown on financial 
aspects in students studying nursing college. The 
parameters measured to assess the effects were: Were 
you facing any financial burden during this lockdown? 
Was procuring daily supplies challenging to you? Other 
than basic necessities, were you able to procure other 
required materials from the market? Were you satisfied 
with whatever things were available to you? The analysis 

says that the financial effects towards the above aspects 
was found to not at all to 1.67% students, somewhat 
affected to 66.67% students and very affected to 31.67% 
Nursing students. 

Part D: Academic Aspects

Data describes the effects of lockdown on 
academicals aspect in students studying nursing college. 
The parameters measured to assess the effects were: 
Were you studying during this lockdown? Did your 
academic classes continued during lockdown? Did you 
face any challenges during online classes/study? Will it 
be a good decision to cancel your exam and promote to 
next class? The analysis says that the academic effects 
towards the above aspects was found to be somewhat 
affected to 26.67% students and very affected to 73.33% 
students. 

Findings related to association of demographic 
details with ffects of lockdown on students studying 
nursing college

Table 6 represents that since the p value 
corresponding to age, gender and programme are large 
(more than 0.05) it has no significant association. 
Whereas p-value corresponding to year of programme is 
less than 0.05 (0.032) shows significant association with 
lockdown effects this may be result of fresher students 
are less affected compared to the final year students, as 
they may be affected by their final year exam, passing 
out, placements, etc. 

Conclusion

The overall study results indicates that among the 
social, emotional, financial and academic aspects, the 
majority students were emotionally, financially and 
academically affected as a result of lack of connectivity 
to their loved ones, financial support and worry about 
the academics, exams and placements. Also the students 
may be worried about the fear of being jobless.

Source of Funding: Authors have no financial 
support to this project. The study was fully funded by 
authors.

Ethical Clearance: Ethical approval of the study 
taken from Symbiosis College of Nursing ethical 
committee. Informed consent was taken from the 
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students studying various colleges of nursing in Pune 
city. Information given to the responders regarding the 
data collection procedure. The collected data was used 
only for research purpose and kept confidential.
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Abstract
Introduction: Pranic healing is a energy based therapy . It activates the healing meachanism in the body 
Objective : To assess the degree of pain among the adult on back pain.,to assess the effectiveness of Pranic 
healing therapy on backache among adults. And to determine the association between backpain and Pranic 
Healing therapy with selected demographic variables variables Methods:. A quantitative approach and 
Pre-experimental one-group pretest-posttest research design was used to assess the effectiveness of pranic 
healing therapy among adults group. study was conducted in a selected Pranic healing therapy centre in 
Pune city more than 200 adult came for the therapy. Amongst them 40 samples were selected for the study 
who fulfills the inclusion criteria.. Convenience sampling techniques was used for the selection of samples 
in this study.Tool included three Sections . Part I – Demographic variable . Part II - modified Bayerchiro’s 
pain scale to assess the symptoms of pain, stiffness, and physical function in patients with back pain. The 
samples were given a pretest , followed by Pranic healing therapy was given and post test is given. Result: 
Average pain score in pretest was 33.1 which decreased to 29.3 in posttest. T-value for this test was 9.3 with 
39 degrees of freedom. Corresponding p-value was small (less than 0.05), null hypothesis is rejected. This is 
evident that the Pranic healing therapy improved the backache among adults significantly Conclusion: After 
the therapy given to the adult age group with backpain , pranic healing therapy is one of the most important 
aspect to decrease pain without any side effects
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Introduction 

Pranic healing is a healing system considering 
no touch . Findings show that t Pranic Healing fit the 
sociodemographic profile of CAM users in the United 
States, some respondents are experiencing positive 
outcomes attributed to this modality. [1] 

Pranic healing is a energy based therapy . It activates 
the healing meachanism in the body.[2]

The study established that pranic healing was 
effective in enhancing the quality of life of working 
women employees.[3] Significant change were observed 
in six domains after the pranic healing , which were 
Physical fitness , Feelings , Change in Health , Overall 
Health, Paiand Sleep. [4]

Statement of the Problem

A Study To Assess The Effectiveness Of Pranic 
Healing Therapy On Backache Among Adults At Pranic 
Healing Centre In Pune City 

Objective of the study

· To assess the degree of pain among the adult on 
back pain.

· To assess the effectiveness of Pranic healing 

DOI Number: 10.37506/ijfmt.v14i4.12189
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therapy on backache among adults.

· To determine the association between backpain 
and Pranic Healing therapy with selected demographic 
variables 

Hypothesis

· H0: There is no significant difference between 
mean pre-test and post-test score on pain among adults

· H 0.1: There is significant difference between 
mean pre-test and post-test score on pain among adults 

Material and Method

A quantitative approach was used to describe 
the existing practices on Pranic healing therapy. The 
evaluative approach helped the investigator to find out the 

effect of Pranic healing therapy. Study adopted the Pre-
experimental one-group pretest-posttest research design 
was used to assess the effectiveness of pranic healing 
therapy among adults group. Inndependent variable is 
Pranic healing therapy. This study was conducted in a 
selected Pranic healing therapy centre in pune city more 
than 200 adult came for the therapy. Amongst them 
40 samples were selected for the study who fulfills the 
inclusion criteria , The accessible population consisted 
of adult age group who are having back pain and who are 
available at the time of the study at pranic healing centre. 
Convenience sampling techniques was used .

Tool included three Sections . Part I – Demographic 
variable . Part II - modified Bayerchiro’s pain scale 
The samples were given a pretest , followed by Pranic 
healing therapy was given and post test is given. 

Findings

Section I 

Table 1: Data of demographic variables 

           n= 40

Variable Freq %

Age

21-35 years 21 52.5%

36-50 years 12 30.0%

51 and above 7 17.5%

Gender

Male 29 72.5%

Female 11 27.5%

Employment

Employed 7 17.5%

Unemployed 33 82.5%

Religion

Hindu 31 77.5%

Muslim 1 2.5%

Christianity 2 5.0%

Other 6 15.0%

Qualification

10th standard 1 2.5%

12th standard 1 2.5%
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Undergraduate 19 47.5%

Postgraduate and above 19 47.5%

Income

Not applicable 8 20.0%

Upto Rs. 30,000 16 40.0%

Rs. 30,001-50,000 6 15.0%

Above Rs. 50,001 10 25.0%

Section II 

Table 2: Description of pain among the adult group by using pain scale   n= 40

Pain  Pretest 

Freq %

Fairly Severe (Score 54 or higher) 0 0.0%

Moderate (Score 43-53) 5 12.5%

Some problem (Score 30-42) 22 55.0%

Relatively mild (Score 18-29) 13 32.5%

Section III: Data in regards to the effectiveness of Pranic healing therapy on backache
Table 3: shows effectiveness of Pranic healing therapy on backache

n= 40

Mean SD t df p-value

Pretest 33.1 7.8 9.3 39 0.000

Posttest 29.3 7.3

Cont... Table 1: Data of demographic variables

Researcher applied paired t-test for the evaluating 
the efficacy of the Pranic healing therapy on backache 
p-value was small , null hypothesis is rejected. This is 

evident that the Pranic healing therapy improved the 
backache among adults significantly.
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Figure 1: Bar chart representing the distribution of samples according to their average degree of pain before 
and after intervention of Pranic healing therapy

Section IV : Data in regards to the association 
between degree of pain and demographic variables

Fisher’s test used to determine the association . Since 
p-value corresponding to demographic variable age is 
small (less than 0.05), age (p-0.003) shows significant 
association 

Discussion 

Study findings revealed that Pranic Healing Therapy 
is effective in reducing level of backpain. In this study 
it is noted that Pranic Healing Therapy is effective in 
reducing level of backpain among adults undergoing the 
treatment.it is also be effectively used to control acute 
pain.

Similar findings been seen in study findings 
where it showed  significant decrease in pain level and 
sympathetic activity in pranic healing group and non-
significant change in placebo group.[5]  

Conclusion

 After the therapy given to the adult age group with 
backpain , pranic healing therapy is one of the most 
important aspect to decrease pain without any side 

effects. This chapter deals with the entire summarization 
of the search under study in comparision with findings 
of the present study with available research literatures. It 
also depicts the suggestions and recommendations that 
could be necessarily taken in further studies. 

Conflict of Interest : Nil

Finding : Self funding

Ethical Consideration: The researcher gained the 
Institute research Committee approval and Study was 
approved at Institute Ethical subcommittee. Informed 
consent was obtained from each sample. Privacy and 
confidentiality maintained 

Reference 
1. Jauregui M, Schuster TL, Clark MD, Jones JP. 

Pranic Healing: Documenting Use, Expectations, 
and Perceived Benefits of a Little-Known 
Therapy in the United States. Journal of Scientific 
Exploration. 2012 Sep 1;26(3).

2. Aeta Kapoor. Does energy healing really work? 
A pranic healer answers some difficult questions. 
Buzz. 2018. https://www.cnbctv18.com/buzz/
does-energy-healing-really-work-a-pranic-healer-



Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4      3613

answers-some-difficult-questions-1209581.htm
3. Jois SN, D’Souza L, Prasad KN, Manasa B. 

Enhancement of quality of life through pranic 
healing among working women employees. Journal 
of Psychological and Educational Research. 2018 
May 1;26(1):147-57.

4. Jois SN, D’souza L, Gayathri R. Effectiveness of 
Pranic healing on Functional health and wellbeing 

of inmate at Mysore Central Prison. Indian Journal 
of Public Health Research & Development. 
2018;9(1):146-51.

5. Jain R, Nagarathna R, Nagendra HR, Telles S. 
Effect of’pranic’healing in chronic musculoskeletal 
pain: A single blind control study. Int J Alternat 
Compl Med. 1999;17:14-7.



3614      Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4

Relationship of Environmental Hygiene Practices with 
Perception of Health among People in Rural Community – A 

Systematic Review

Kathri Abhijeet1, Kusekar Shweta Sunil1, Dalaram1, Dhilpe Prachi Daniyal1, 1Hadnalkar Pradyna Janati, 
Manisha Aba Borude1, Manisha Mistry2

1Second Year P.B.B.Sc. Nursing, 2Assistant Professor, Symbiosis College of Nursing, Symbiosis International 
(Deemed University), Pune

Abstract
Background: Environmental sanitation is highly preferred intervention over medical treatment of nutritional 
deficiencies; respiratory diseases; gastro-intestinal and dermatological issues. This study was an attempt to 
understand the relationship of Environmental hygiene practices with perception of health among people in 
rural community. Methodology: A systematic review was conducted using the popular PRISMA guidelines 
that allow us to categorically filter out the research articles giving us a clear picture of the issue under 
study. 138 research articles were selected out of which various filtering techniques were used and reduced 
to 6 articles. These articles were analyzed, paraphrased, and reported. Results: The studies revealed that 
environmental sanitation must be given utmost importance as it is the only way out to improve our health 
and well-being. Good sanitation practices are very much necessary in household, schools, neighboring areas, 
and all our surroundings. Conclusion: Environmental sanitation plays a very important role in uplifting our 
health status to a higher level. Each individual is responsible for his healthy practices to ensure cleanliness 
around him. 

Keywords: Environmental sanitation, perception, health, rural community, systematic review. 

Introduction

Environmental sanitation is the integral part of a 
healthy living. Healthy environment is possible only 
after proper planning and implementation of improved 
environmental sanitation practices. Poor practices have 
resulted in the development of vector born disease that 
become a hindrance to health and well-being.[1]  

Methodology

This review is conducted by reviewing articles 
using the selection criteria from Pubmed database from 
2015 to 2020 on relationship of Environmental hygiene 
practices with perception of health among people in 
rural community. Data was collected using the online 
search engine. The articles were limited to full text 
articles. The search was conducted by using key words 
like Environmental sanitation, perception, health, and 
rural community. PRISMA Guidelines were used for 
analysis of data. 

Inclusion criteria:

· Articles from Peer-reviewed journal

· Publications from 2015 to 2020

· Cross-sectional designs were included

The filtered articles were then reviewed by the 
reviewers for their content especially with the results. 
The Studies with irrelevant titles, unrelated abstracts 
and study designs were removed. Data was analyzed and 
results were reported using a narrative synthesis. 

Result 

Total 138 articles were identified by the review team 
using PRISMA Guidelines. A systematic review was 
conducted to find out the relationship of Environmental 
sanitation practices with perception of health among 
people in rural community. After a thorough review, six 
studies were extracted from the selected studies related 
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to Environmental sanitation practices with perception of health among people in rural community. These results of 
this study were reported using narrative synthesis and interpreted in the following table.

Fig 1: PRISMA guidelines

Table 1: Systematic Review on relationship of Environmental hygiene practices with perception of health 
among people in rural community 

SN
Authors/

Years
Sample 

size Outcome

7. Andrade, E. L., Bingenheimer, J. B., 
Edberg, M. C., Zoerhoff, K. L., & 

Putzer, E. M. (2019).
480

A strong change in behavior is a must to embrace the positive 
attitude towards good sanitation practices like hand washing, 

personal hygiene and food hygiene. [2]

8. Dey, N. C., Parvez, M., Islam, M. R., 
Mistry, S. K., & Levine, D. I. (2019). 4775

Unclean habits of use of latrine, unsafe disposal of faeces in 
nearby habitats has endangered the lives of small children and 
proper monitoring and training of people is much needed to 

improve the behavior of the people. [3]

9. Gebremariam, B., Hagos, G., & 
Abay, M. (2018). 388

Community led total sanitation and hygiene had a positive impact 
on the behavior of the individuals in the community. Government 
has a major role to play in the upliftment of the rural community 

and to empower the people with right information and tight 
regulations.[4] 

10. Grover, E., Hossain, M. K., Uddin, 
S., Venkatesh, M., Ram, P. K., & 

Dreibelbis, R. (2018).
450 Environmental nudges like intense hygiene training has shown an 

outstanding result and also encouraging.[5]

11. Shohel, M. M. C., & Howes, A. J. 
(2018). 70 Many students drop from the schools due to poor sanitation 

facilities like unhygienic drinking water and unclean toilets.[6] 

12. Lawrence, J. J., Yeboah-Antwi, K., 
Biemba, G., Ram, P. K., Osbert, N., 
Sabin, L. L., & Hamer, D. H. (2016).

67
Social taboos proved to be hindrances to use the toilets. 

Community empowerment is very essential to educate and 
improve the environmental sanitation.[7] 

Looking at the above table it is clear that a set rules 
and regulations by the local and state governments must 
be led in order to control the unhealthy practices of 
the rural population. Over and above this, a reward for 
good habits can create a win-win situation for both the 
inhabitants as well as the government. 

Discussion 

According to a study, community led sanitation 
initiatives get affected by perceptions of rural population 
on use of latrine, beliefs of household cleanliness 
practices over community rather than practicing what is 
good.[8] 

Conclusion

Despite of many benefits of good sanitation, the 
perceptions of various communities and their beliefs 
overpower the actual good thing about good sanitation 
practices. A detailed educational approach may be very 
much essential to refine the practices of rural population.    
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Abstract 
Introduction -Safety is a critical component to the quality health care. The culture of safety extends to 
patients, staff, caregivers, and attendants and to anyone visiting the hospital. As health care organizations 
endeavor to improve their quality of care, there is growing recognition of the importance of establishing a 
culture of safety. With growing awareness of accreditations like NABH and JCI, the focus on safety culture 
is rising. Safety culture plays a vital role and it comes with hospital team effort, at protecting patients and 
staff from harm and empowered to do the right thing. The study observes attitudes and practices towards 
safety culture.

Aim & Objectives – The study aims to conduct various safety experiments to assess the attitudes and observe 
the practices towards the safety culture. The study also identifies areas for potential safety improvements.

Methodology – The study was an observational one where the response of the staff of the hospital was noted 
towards a particular pre-planned event leading to breach of safety or deviation from the safety norms. The 
response of the staff members who have witnessed deviations were noted. 

Results & Conclusion - The results showed that most of the hospital staff of this hospital feel positively 
toward patient safety culture in their organization. The training needs and areas of improvement were 
identified.. Such safety experiments should be conducted from time to time to know error and event reporting 

Key words – Safety culture, Hospital safety, incident reporting 
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Introduction 

Safety culture plays a vital role in a hospital and it 
comes with hospital team effort, at protecting patients 
and staff from harm and empowered to do the right thing. 
Essential practices of healthcare employees are often 
invisible. Also, there is the need for major changes in 
individual behaviour to shift from the culture of ‘blame’ 
to an objective response to errors. This means shifting 

the blame toward the systems that allow such errors, 
rather than blaming the individual. Thirdly, healthcare 
staff’s fear of losing others’ confidence and trust, and 
thus, fear of damage to personal reputation, need to also 
be alleviated.1

Patient safety, if not assessed, cannot be improved. 
Changing the culture, or even a few practices and policies, 
requires health-care professionals and especially the 
top-level administrators and their employees to share 
a common vision. A good safety system depends on 
having a culture that supports and encourages employees 
to report their errors and near misses.2

Measuring the safety culture will help managers 
understand its impact on the occurrence of errors. It will 
help to identify the relative contribution of causal factors 

DOI Number: 10.37506/ijfmt.v14i4.12191



3618      Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4

to errors.3-4 All staff in hospitals should consider the 
importance of encouraging and supporting the people 
they supervise when errors are reported.5,6

Promoting a culture of reporting errors is applicable 
to the patient care environment so that staff members 
learn from each other and help to avoid the occurrence 
of future errors.7,8,9 When addressing safety within 
one particular health care organization, measuring the 
existing safety culture may help enlighten management 
regarding issues that impede making progress in 
improving safety.10

Assessment of the safety culture has been carried 
out in several ways, one of which is the use of 
observational experiments. Some experiments used 
have assessed patient-safety features and evaluate 
the health-professional’s perceptions of actions and 
behaviours in their work environment. The results will 
help to determine which actions and behaviours, relative 
to safety requirements and regulatory goals, should be 

prioritized for process improvement. Knowledge will 
help only when put into practice. So there is a dire need 
to study and observe the practices exhibited by the 
healthcare staff to create a safety culture. 

Aim & Objectives – The study aims to conduct 
various safety experiments to assess the attitudes 
and observe the practices towards the safety culture. 
The study also identifies areas for potential safety 
improvements. This will help to develop a positive 
attitude towards safety culture. 

Methodology – The study was an observational 
one where the response of the staff of the hospital was 
noted towards a particular pre-planned event leading 
to breach of safety or deviation from the safety norms. 
The response of the staff members who have witnessed 
deviations or breach in safety were noted. 

Experiments performed to assess attitude and 
practices towards safety culture

The following experiments were leading to error in the safety protocol were performed. 

1. PATIENT FILE LYING ON THE CHAIR AT 
OPD WAITING AREA 

§	Experiment duration: 2 hours. One hour at the OPD 
waiting area.This experiment resulted in the positivity 
towards the Patient Safety Culture.
§	Ten Housekeeping staff noticed the unknown file and 

then six of them submitted the file at the nearby recep-
tion. Four of them reported about the unknown file at 
the nearby reception area.
§	Seven Doctors had noticed the unknown file and then 

they informed the nearby reception to pick the file and 
look for the respective person of that file.
§	Few patients, relatives and some staff went unob-

served. Some staff noticed but ignored.
§	This shows areas of weaknesses and improvement 

scope
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2. CIGARETTE BUDS AT SECIRITY CABIN 
NEAR ATTENDANCE MACHINE

§	Experiment duration: 1 hour. 
§	The security staff who were present at the site informed 

their supervisor and informed Housekeeping staff to 
clean the area and then started searching for the person 
who did the incident.
§	Each and every staff who was coming at the site for 

punching their attendance started informing security 
about the presence of the cigarette buds at the site.

3. UNKNOWN BAG ON THE PATHWAY NEARBY 
TO SECURITY CABIN

§	Experiment duration: 1 hour. 
§	Five people form security noticed the unknown bag and 

by making sure that the bag does not contain any harm-
ful material in it, stored bag at the security office and 
was searching for the owner of the bag.
§	Ten Housekeeping staff noticed the unknown bag at the 

site and then informed at security cabin about the bag. 
Seven family members showed the response towards 
the unknown bag and informed security person at the 
cabin about the bag.

4. DANGLING WIRE AT ATM SITUATED NEAR 
HOSPITAL ENTRANCE
§	Experiment duration: 1 hour.
§	One of the security person noticed the dangling wire 

and was asking people who were wandering form that 
area to stay away from that wire.
§	Three of the Housekeeping staff shown the response 

towards that wire by informing security.
§	Five of the security staff shown the response by calling 

the electrician.

5.CARDBOARDS LYING ON THE STAIRS (2nd 
FLOOR)

§	Experiment duration: 1 hour.
§	The two-executive people from Housekeeping de-

partment who were passing from this site shown the 
response towards the cardboards and informed House-
keeping person first to pick them up and was interrogat-
ing about the incident.
§	Ten Housekeeping staff exhibited the response towards 

the cardboards by lifting them up.
§	Five doctors noticed the cardboards and informed secu-

rity of that floor.
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6. LAMP POST WIRE LYING 
OPEN AT STAFF PARKING AREA
§	Experiment duration: 2 hours.
§	The respective security of that parking area noticed the 

wire and asking staff to walk away from that wire and 
then he called electrician to disconnect the wire con-
nection and remove that wire.
§	Each and every staff coming across the respective area 

shown the response towards it by informing the securi-
ty about the incident.

7. BROKEN TILE KEPT OUTSIDE THE ICU WAIT-
ING AREA NEARBY AT CORRIDOOR
§	Experiment duration: 1 hour.
§	Each and every Housekeeping Staff who were shifting 

patients on wheelchairs etc., shown the response on the 
broken tiles by picking them up.
§	Ten consultants and 8 Resident Doctors who came 

across that area informed security to ask Housekeeping 
Staff to pick it up.
§	Some of the Patient relatives informed security about 

the broken tiles.

8. BLOOD STAINED LINEN DUMPED NEAR THE 
LIFT
§	Experiment duration: 2 hours.
§	At every floor each Housekeeping staff who came over 

the linen shown the response on that by asking the se-
curity at respective floor.
§	At two of the floors the Housekeeping staff started pick-

ing it up by wearing the hand gloves.
§	Ten patient relatives coming across the linen shown re-

sponse by informing the security.
§	Twelve doctors informed the security about the linen.
§	This portrays the presence of Patient Safety Culture 

within the Hospital Staff.

9. BLOOD STAINED SWABS NEAR BED AT DRESS-
ING ROOM
§	Experiment duration: 1 hour..
§	The Consultants whoever came in that room asked 

Nursing Staff to pick them up. Each and every Resident 
Doctor entered the room responded on this incident by 
asking Nursing Staff to pick the swabs.
§	The other Nursing Staff from other departments who 

visited that room was asking the respective Nursing 
Staff of that dressing room that why the blood stained 
swabs are on the floor.
§	These responses proved the existence of patient Safety 

Culture within the Hospital Staff.

Conclusion

In general, hospital staff in this hospital feel 
positively toward patient safety culture within their 
organization and immediate response was seen to the 
errors and preplanned events. There were some areas of 
improvement where staff needs to be more proactive and 
more alert. Such safety experiments should be conducted 

from time to time to know the attitudes and practices of 
staff during error and event reporting.

Ethical Clearance- IEC of Symbiosis International 
(Deemed University)

Source of Funding- NIL 
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Abstract
With the prevalence of online teaching, it’s vital to convey student’s quality education. Institutes are utilizing 
online teaching to extend effectiveness furthermore as accessibility of learning throughout this pandemic. 
Online teaching may be a great platform that provides learners to realize skills and strengthen their knowledge 
at their own place. [1]

As teachers and support systems to students we would like to provide services which are beneficial as well 
as useful for the learners and that capture their interest towards online learning. So, to do so it’s important to 
understand students perception regarding online teaching that will lead to student’s satisfaction. [2]

The result shows that 73 % of students remained neutral towards satisfaction on instructional design and 
delivery of a course compared to classroom teaching, 53% of students believe on the importance of their 
roles and responsibilities to own a positive expertise with an online class and 76% of students agree that 
teachers and support systems is effective in providing services as required. 

Keywords: Online Teaching, Perception, Effectiveness, Student Satisfaction 

Introduction

A decade past, it absolutely was common to listen 
that “online learning is the future!” Indeed, it became 
the future and is now very much the present especially 
during this pandemic. Online learning is a powerful, 
versatile medium which will provide transformative 
learning experiences to our students. [3]

An online classroom is naturally a lot of sophisticated 
than a face-to-face classroom, and to prevent at the 
rudimentary basics of a face-to-face course born – again 
to an internet atmosphere creates disconnect with student 
expectations of an internet learning atmosphere. [4]

This research aims to explore the undergraduate 
student’s perception on the effectiveness of online 
experiences at Symbiosis College of Nursing and 
therefore, the results of this study will be used to develop 
simpler and more effective ways of online teaching. [5] 

Statement of The Problem

‘’ A study to assess undergraduate students 
perception on the effectiveness of online teaching at 
Symbiosis College of Nursing, Pune, Maharashtra’’

Objectives of The Study

- To investigate the perception of undergraduate 
students on online teaching. 

- To explore the effectiveness of online teaching. 

- To find the association between selected 
demographic details and students perception on 

Online- training.  

Methodology

Research approach

- The research approach adopted for this study was 
a qualitative approach to assess undergraduate  student’s 
perception on the effectiveness of online teaching.

Research design

- The research design used in this study was Non-
Experimental Descriptive survey.

-  In Non-Experimental Descriptive survey the 
investigator selected the Non - Probability convenience 

DOI Number: 10.37506/ijfmt.v14i4.12192
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sampling technique.

- The tool will comprise of following parts 

1. Demographic variables

2. Objective type questionnaire.

The tool will be a structured objective type questionnaire in English.
Variables 

Dependent variable: - Student perception
Independent variable: - Effectiveness of online teaching

Extraneous variables: -The demographic variables of the student such as age, gender and different batch. 

FIGURE 1: Percentage distribution of undergraduate students according to age.

FIGURE 2: Percentage distribution of undergraduate students according to their gender.
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FIGURE 3: Percentage distribution of undergraduate students according to their batch 

Setting of the study

The setting was chosen on the basis of the feasibility 
in terms of availability of the subjects, who were the 
undergraduate students at Symbiosis College of Nursing.

Sample and sampling technique

60 students were selected by using the Non - 
Probability convenience sampling technique.

Sample size 

Sample sizes of 60 students were selected based on 
the inclusion and exclusion criteria.

Inclusion criteria:

The study includes undergraduate students who are:

- Present in Symbiosis College of nursing, Pune.

- Willing to participate in the study.

- Able to communicate freely in English. 

Exclusion criteria:

The study excludes undergraduate students who are: 

- Does not include minimum outcomes.

- Not available during data collection.

Development and description of tool 

In this study, structured objective type questionnaire 
was prepared to assess undergraduate student’s 
perception on the effectiveness of online teaching. A 
structured objective type questionnaire was developed 
by the  investigator in order to obtain exact and complete 
response from the students.

The following steps were carried out while preparing 
the tool. 

• Review of literature 

• Based on expert opinion 

Description of the tool 

The tool consists of four sections: 

Section A- Demographic data. It includes items of 
demographic variables (age, gender, and batch)

Section B- Structured objective type questionnaire 
to describe the student’s satisfaction on instructional 
design and delivery of a course.

Section C- Structured objective type questionnaire 
to describe the importance of student’s roles and 
responsibilities to have a positive experience with an 
online class.
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Section D-  Structured objective type questionnaire to describe teachers and support systems is effective in 
providing services as needed.

Aspect Number of items

Demographic data 3

To describe the students satisfaction on instructional design and delivery of a course. 8

To describe the importance of students roles and responsibilities to have a positive experience 
with an online class. 4

To describe teachers and support systems is effective in providing services as needed.
4

- There were totally 19 items of objective type questions. Every response if ‘strongly agree’ is given score of 
5, if ‘agree’ score of 4, if ‘neutral’ score of 3, if ‘disagree’ score of 2 and if ‘strongly disagree’ score of 1. 

Result And Interpretation:

Section A: Description of the demographic Variables of samples. 

Table 1: frequency and distribution of sample according to demographic variable (n=60)                                                              

Demographic variable Freq %

Age

Between 18-21  28 46.6

Between 22-25   26 43.3

Between 26-29  4 6.6

30&above 2 3.33

Gender
Female 40 66.6

Male 20 33.3

Batch

B.Sc I year 44 73.3

B.Sc II year 6 10

B.Sc III year 10 16.6

Table 1: shows that maximum percentage (46.6%) of subjects were from the age group of 18-21 years wherein 
(3.3%) of them were in the age group of 30 & above years. Maximum (66.6%) students were female whereas (33.3%) 
were males. Majority (73.3%) of subjects are from B.Sc I year, (10%) were from B.Sc II year and (16.6%) from B.Sc 
III year. 
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Descriptive statistics 

• The data was organized in master coding sheet. 
Frequency and percentage distribution was used to 
analyze the demographic variables of students such as 
age, gender and their batch.

• Frequency, percentage distribution, mean and 
standard deviation were used to analyze the student’s 
perception on the effectiveness of online teaching.

Result

- Majority of the student’s satisfaction on 
instructional design and delivery of a course were neutral 
(73.3%).

- Maximum students (58.33%) have a neutral 
opinion regarding importance of student’s roles and 
responsibilities to have a positive experience with an 
online class.

- Results show that majority of students (76.6%) 
agree that teachers and support systems are effective in 
providing services as needed. 

Section B: Description of perception of 
undergraduate students on online teaching. 

Table 2: Describes the students satisfaction on instructional design and delivery of a course     

                                                           (n=60) 

Item
SA(33-40) A(29-32) N(17-28) D(9-16) SD(0-8)

Freq % Freq % Freq % Freq % Freq %

Students satisfaction 
on instructional 

design and delivery of 
a course

4 6.667 12 20 44 73.33 0 0 0 0

 
FIGURE 4: Percentage distribution of undergraduate students according to their satisfaction on 

instructional design and delivery of a course. 
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Table 3: Describes Importance of student’s roles and responsibilities to have a positive experience with an 
online class.                                          (n= 60) 

Item

SA(17-20) A(13-16) N(9-12) D(5-8) SD(0-4)

Freq % Freq % Freq % Freq % Freq %

Importance of 
students roles and 

responsibilities 
to have a positive 

experience with an 
online class.

2 3.333 20 33.33 35 58.33 2 3.333 0 0

 

 
FIGURE 5: Percentage distribution of undergraduate students according to the importance of student’s 

roles and responsibilities to have a positive experience with an online class. 
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Table 3: Describes Teachers and support systems is effective in providing services as needed.                                                            
(n= 60) 

Item

SA(17-20) A(13-16) N(9-12) D(5-8) SD(0-4)

Freq % Freq % Freq % Freq % Freq %

Teachers and support systems is 
effective in providing services as 

needed.
0 0 46 76.67 14 23.33 0 0 0 0

 
FIGURE 6: Percentage distribution of undergraduate students according to the teacher and support systems 

is effective in providing services as needed. 

Section C: Association between selected demographic details and students perception on online training.                                                      
(n= 60) 

Demographic variables SA A N D SD P value Remark

Age

Between 18-21  4 3 4 3 3

0.999377 Non -Signifi cant
Between 22-25   3 2 4 5 3

Between 26-29  2 3 3 3 2

30&above 3 2 3 2 3

Gender
Female 6 5 7 6 5

0.990867 Non -Signifi cant
Male 7 6 7 5 6

Batch

B.Sc –I year 4 5 5 3 5

0.994065 Non -Signifi cantB.Sc –II year 4 4 5 4 4

B.Sc –III year 5 3 4 5 4
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Since the P value > 0.05.It says that the demographic 
variable age, gender and batch does not have any 
association with the students perception on online 
training.

Discussion 

This current study investigated student’s perception 
on the effectiveness of online teaching. As indicated, 
solely truthful results were achieved however slightly 
positive response towards teacher and support systems 
in providing online services looked as if it would be 
effective. However, it’s vital to lift vital problems 
with students and supply them insight concerning 
the importance similarly as implementation of online 
learning throughout and after this pandemic is foremost 
important. It suggests that lecturers ought to build an 
endeavor to integrate and promote larger levels of 
interaction to create digital platforms fortunate all told 
means that for college student’s satisfaction equally as 
exploring its full potential. [6]

The problem explicit is “A study to assess 
undergraduate student’s perception on the effectiveness 
of online teaching at Symbiosis College of Nursing, 
Pune, and Maharashtra’’

The data was collected from 60 students by 
structured objective type questionnaire. 

The findings of the study are mentioned with relation 
to the objectives, hypothesis. 

Conclusion

The COVID-19 pandemic has modified education 
dramatically, whereby giving rise to E-learning. Students 
and academics can be confused to handle this situation 
which they weren’t ready for. [8]

However, as state of affairs obtaining worse, it’s 
vital for online teachers to facilitate, act and perceive 
students perception for the betterment of their future to 
guide them towards their skilled role. [9]

Non - Probability convenience sampling technique 
was used to select the samples. The info was collected 
from 60 students with the assistance of structured 
objective type questionnaire. On the idea of the findings 
the subsequent conclusions were created. The findings 
of the study revealed that Majority of the scholars 

were neutral on satisfaction on instructional design and 
delivery of a course (73.3%) and relating to importance 
of scholars roles and responsibilities to possess a positive 
expertise with a web category (58.3%). Also, show that 
bulk of scholars (76.6%) agree that teachers and support 
systems are effective in providing services pro re nata. 
Moreover, as students become more experienced towards 
online learning may be their perception and approaches 
towards modification may change in future. 

Ethical Consideration : For the present study, 
the investigator took in to consideration the ethical 
issues. There were no ethical issues confronted while 
conducting the study.

Conflict of Interest: Nil

Source of Funding: Self 
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 Abstract
Nursing, a profession that recalls the name of the Florence Nightingale is indeed one of the noblest professions 
in the world that requires lots of love, care and compassion. However availability of nursing professionals 
in this area is below accepted norms per population. [1]

This study enables the nurses to know how nurses themselves perceive their own profession and see how 
others perceive their profession. It is also important to encourage positive attitude of nurses or non-nursing 
professionals towards nursing profession. [2]

On the opposite side it is important to extend patient satisfaction on medical care. The study result helps to 
general policy makers, authorities in health care system and especially nurses to figure on bringing up nursing 
as a valued profession so that image of nursing are going to be positively changed in several professional, 
communities and families. [3]

Keywords: Nursing profession, patient satisfaction 

Introduction

Nursing education is becoming more demanding 
each day. Future nurses need to consider theoretical, 
practical, ethical and legal aspects of their careers 
especially in the area of rights of the patients. They also 
have to cater their professional skills to the large number 
of the needy and the sick. [4]

They have to re-enforce their skills within the 
practical activity, complementing it with theoretical 
background and wish to be updated in their knowledge 
in the era of information technology. Indeed nursing 
isn’t only employment, but a career, profession and also 
service to mankind. [5]

As professional perception features great influence 
on the event of nursing student, and thus the longer term 
quality of nursing, exploring factors that influence this 
perception are vital. [6]

Therefore, we must endeavor to maintain update 
knowledge and skills, to enable us render quality care 
and love to the patient wherever they might be found 

whether in the hospital, home or community because 
lack of skill makes the patient lose their trust on the 
student nurses. [7]

Hence, this study explored counselors’ perception 
of nursing care rendered by student nurses. 

Statement of the Problem

“A study to assess the perception of counselors 
regarding the contribution to patients care by student 
nurses at Chaitanya Rehabilitation Centre, Pune.

Objectives of the Study

1. To identify the contribution to patient’s care by 
student nurses.

2. To assess the perception of counselors towards 
the contribution of student nurses to patient’s care.

3. To find out the association between perception 
and demographic variable regarding contribution of 
student nurses to patient’s care. 

DOI Number: 10.37506/ijfmt.v14i4.12193
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Methodology

Research design:

Research design used in this study was non-
experimental descriptive design to find out the 
perception of counselors regarding the contribution 
towards patients care of student nurses.

Research approach:

In this study Explorative research approach was 
used. 

Variables:

The variables included in this study are:

· Dependent variable : The perception of 
counselors, the contribution towards patients’ care by 
student nurses

Setting of the study:

This study was undertaken at the Chaitanya 
Rehabilitation Centre, Pune city.

Sample and Sampling technique:

In this study, non-probability convenience 
sampling method was used.

Sample size: 

Sample size consists of 30 counselors at the 
Chaitanya Rehabilitation Centre, Pune city.

Criteria for selection of samples:-

 Inclusion criteria:

ü Counselors present in Chaitanya Rehabilitation 
Centre.

ü Those who are willing to participate.

ü Those who understand English.

Exclusion criteria:

ü Other staff members working in Chaitanya 
Rehabilitation Centre.

ü Those who are not willing to participate.

ü Those who do not understand English. 

Tool preparation:

To collect the data for present study, self-structured 
questionnaire was selected as constructed.

Development of tool:

The tool was developed based on:

ü Related review of literature (NACO guidelines 
books, journals, reports, and articles, published and 
unpublished studies) were reviewed and used to develop 
the tool.

ü Based on expert opinion.

ü Objectives of the study.

A self-structured questionnaire was developed to 
assess the perception of counselors.

Description of the tool:

A tool consists of two sections as follows:

Section I: Demographic variables (age, gender, 
education, experience, position, ward).

Section II: Self-Structured questionnaire to assess 
the perception of counselors regarding the contribution 
of student nurses towards patient’s care.

Blueprint

Table 1.1 depicts the blueprint of the self-structured questionnaire to assess the perception of the 
counselors.

Sr. No. Questionnaire Items No. Percentage

1. Punctuality 4 20

2. Personality 4 20

3. Discipline 4 20

4. Patients’ care. 8 40
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Section III: Association between perceptions with 
selected demographic variable. 

Result and Interpretation

Organisation of the Findings

Presentation of data is organized in two sections.

Section I: Demographic variables (age, gender, 
education, experience, position and ward).

Section II: Analysis of the data related to 
assessment of the perception of counselors regarding the 
contribution of student nurses towards patient’s care.

Section III: Analysis of association of perceptions 
with selected demographic variables. 

SECTION I

DEMOGRAPHICAL DATA 

Sr. No. Demographic variable Frequency Percentage

1 AGE

20-25 10 45.0

26-30 7 40.0

31 & above 13 15.0

2 GENDER

Male 10 90

Female 20 10

3 EDUCATION

GNM 5 10.0

B.SC. Nursing 15 70.0

PB.B.Sc. Nursing 10 20.0

4 EXPERIENCE

1 yr 3 10.0

2 yrs 5 25.0

3 yrs 7 35.0

4 yrs 5 25.0

≥ 5 yrs 10 5.0

5 POSITION

counselors 27 90.0

Incharge 3 10.0

6 WARD

Geriatric ward 11 80.0

Male ward 9 15.0

Female ward 10 5.0
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Analysis of Data related to assessment of the perception of the counselors towards the contribution to patients 
care by the student nurses.

PUNCTUALITY

Sr. No. Item Category Frequency Percentage

1. Morning Reporting Time

Never 0 0

Rarely 0 0

Sometimes 5 5

Most of the times 20 20

Always 10 10

2. Completion of assigned work

Never 0 0

Rarely 0 0

Sometimes 4 4

Most of the times 10 10

Always 16 16

3. Reporting time after the break.

Never 2 2

Rarely 2 2

Sometimes 4 4

Most of the times 15 15

Always 7 7

4. Leaving the ward after the duty.

Never 0 0

Rarely 0 0

Sometimes 8 8

Most of the times 10 10

Always 12 12

( n= 30)
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Table 1.3 & Fig 2 depicts the analysis of the perception of the counselors regarding the punctuality of 
student nurses to the clinical area. 

PERSONALITY

Sr. No. Item Category Frequency Percentage

1. Properly Groomed

Never 0 0

Rarely 0 0

Sometimes 5 5

Most of the times 10 10

Always 20 20

2. Providing help to the nursing offi cers.

Never 0 0

Rarely 0 0

Sometimes 8 8

Most of the times 15 15

Always 12 12

3. Willing to learn new procedures.

Never 0 0

Rarely 0 0

Sometimes 9 9

Most of the times 10 10

Always 11 11

4. Maintain good rapport with ward 
nurses.

Never 0 0

Rarely 0 0

Sometimes 5 5

Most of the times 18 18

Always 7 7

Table 1.4 depicts the analysis of the perception of the counselors regarding the personality of student nurses 
in the clinical area. 
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DISCIPLINE

Sr. No. Item Category Frequency Percentage

1. Following instructions given by 
Nursing Officers.

Never 2 2

Rarely 3 3

Sometimes 5 5

Most of the times 5 5

Always 15 15

2. Wishing the Nursing Officers.

Never 5 5

Rarely 13 13

Sometimes 5 5

Most of the times 0 0

Always 8 8

3. Behave well in the hospital premises

Never 0 0

Rarely 0 0

Sometimes 6 6

Most of the times 15 15

Always 9 9

4. Use of mobiles during clinical hours. 

Never 2 2

Rarely 3 3

Sometimes 8 8

Most of the times 10 10

Always 7 7

Table 1.5 depicts the analysis of the perception of the counselors regarding the discipline of student nurses in 
the clinical area. 
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PATIENT CARE.

Sr. No. Item Category Frequency Percentage

1. Respond to patients when needed.

Never 0 0
Rarely 3 3

Sometimes 8 8
Most of the times 11 11

Always 8 8

2. Aware of their responsibilities in the 
hospital.

Never 0 0
Rarely 5 5

Sometimes 16 16
Most of the times 7 7

Always 7 7

3. Have knowledge about basic 
procedures.

Never 0 0
Rarely 0 0

Sometimes 6 6
Most of the times 12 12

Always 12 12

4. Provide comprehensive patient care

Never 3 3
Rarely 3 3

Sometimes 6 6
Most of the times 6 6

Always 12 12

5. Provide atraumatic care to the patients

Never 0 0
Rarely 5 5

Sometimes 6 6
Most of the times 13 13

Always 6 6

6. Maintaining confidentiality of patients’ 
details.

Never 0 0
Rarely 0 0

Sometimes 18 18
Most of the times 10 10

Always 2 2

7. Conduct procedures skillfully.

Never 3 3
Rarely 0 0

Sometimes 6 6
Most of the times 8 8

Always 13 13

8. Maintain sterility when performing 
procedures

Never 0 0
Rarely 3 3

Sometimes 5 5
Most of the times 13 13

Always 9 9

Table 1.6 depicts the analysis of the perception of the counselors regarding the patient care provided by 
student nurses in the clinical area.
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Discussion

In the present study, it was based on the clinical 
learning environment of the student nurses. This is 
a quantitative study. The numbers of participants or 
samples used are 30. The data collection method used 
is the self-structured questionnaire. In this research, 
the counselors have a positive perception regarding 
the communication skills, theoretical knowledge and 
practical skills of the student nurses. The counselors 
have a positive perception of the contribution of the 
student nurses irrespective of the challenges faced by 
the student nurses in the clinical practice environment.

According to the students, the hospital setting 
provided direct contact with routine nursing care 
and patients. The students appreciate learning from 
professional practice combined with scientific 
knowledge, which can be reverted to change their future 
practice.” and “The teaching and learning process: 
strategies used.

Conclusion

The study revealed the importance of integrating 
students within the hospital context to reinforce learning 
and permit greater approximation with the truth of the 
nursing profession. The partnership between education 
and repair was also highlighted, which stresses the 
necessity for permanent education that serves as a tool of 
reflection for professors and nursing professionals, and 
enhances curricular reorganization. [8]

In present study, exploratory research design with 
quantitative approach was used. All the data in this 
study was collected from counselors. This study has also 
revealed the importance of the integration of the student 
nurses in the hospitals as the counselors have positive 
perceptions regarding their contribution towards patients 

care. The immersion of the student nurses in the hospital 
learning has also affected their contribution to patients 
care. 

Ethical Consideration: For the present study, 
the investigator took in to consideration the ethical 
issues. There were no ethical issues confronted while 
conducting the study.
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Abstract
Background: At the point when an individual permits their very own organ to be evacuated and relocated 
to someone else, legitimately, either by assent while the benefactor is alive or dead intends to organ gift. 
To comprehend Organ Donation, it is first basic to comprehend organ Transplantation. An exchange is a 
clinical technique where one individual’s broken organ or tissue is supplanted by that of a solid individual; 
in this way re-establish its capacity. The organ gift and transplantation framework endeavour to respect the 
endowment of gave organs by completely utilizing those organs to spare or improve the greatness of the 
lives of relocate beneficiaries.

Objectives: 1. Toassess the knowledge about organ donation among GNM nurses working at selected 
PHCs of Pune, 2. To evaluate the effectiveness of instructive booklet on knowledge about organ donation, 
amongstGNM nurses working at certain PHCs of Pune.

Methodology: Study is quantitative-one group pre-test post-test design. Collected information by self-
structured questionnaire by purposive sampling method. The questionnaire had two sections, to gather 
information regarding demographic variables, knowledge on organ donation.

Result: Assessed the knowledge regarding organ donation and result were found as: 56.4% of the GNM 
nurses had poor knowledge and 43.6% of them had average knowledge. In posttest, 14.5% of the GNM nurses 
had poor knowledge, 25.5% of them middlinginformation and 60% of them had superiorunderstandingon 
the subject of organ endowment.

Conclusion: Study revealed that instructive booklet is effective to increase the knowledge on organ donation 
among GNM nurses. 

Key Words: Organ Donation, knowledge, informative leaflet, GNM nurses. 

Background

Yearly musings of lives are lost in India from 
heart and liver disappointment since transplantation of 
unpaired organs like heart, liver and pancreas is either 
troublesome or outlandish from living contributors.This 
is just conceivable for an enormous scope if these organs 
are accessible from corpse benefactors.1

While passing removes you, your organ can remain 
and spare another life. The requirement for organ gift 
is rarely more noteworthy. In India the greater part a 
million Indians are evaluated to be in require of an organ 
relocate.1

In any case, not exactly a thousand transfers from 
expired givers are played out every year an extraordinarily 
little and insignificant number contrasted with the figures 
far and wide. A portion of these individuals will locate a 
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living giver who will give an organ to them. The rest will 
most likely die hanging tight for an organ.2

The organ gift and transplantation framework 
endeavours to respect the blessing of gave organs by 
completely utilizing those organs to aggregate the 
nature of the lives of relocate beneficiaries. Because 
of advances accomplished through fundamental and 
clinical examination in the course of recent decades, 
organ transplantation has become the ideal treatment for 
some, end-stage organ-explicit sicknesses.2

Advance in clinical science have made 
transplantation of essential human organ potential a great 
many individuals in India lose then lives on the grounds 
that the givers are not accessible in satisfactory numbers. 
In excess of one lakh fifty thousand individuals are 
determined to have end point kidney illness consistently 
in India.3

Subsequently basic activity is required on a few 
fronts if the intense inadequacy of human organs in India 
must be met. Readiness ought to be expanded about the 
advantages of organ gifts through the methods for mass 
correspondence and odd notions among individuals 
ought to be battled by the method of strict orders.4

Objective

1. To assess the knowledge about organ donation 
among GNM nurses working at selected PHCs of Pune.

2. To evaluate the effectiveness of instructive 
booklet on knowledge about organ donation, amongst 
GNM nurses working at certain PHCs of Pune

Methodology

Design of the study is quasi- experimental research. 
A total 55 participants were selected for the study to find 
out the effectiveness of instructive bookleton knowledge 
about organ donation among GNM nurses working at 
selected PHCs of Pune. The data of this study were 
collected by self-structured questionnaire by purposive 
sampling method. The questionnaire had two sections, 
to gather information regarding demographic variables, 
knowledge on organ donation. 

Analysis and Interpretation

In this study demographic data was described like, 
17 (30.9%) samples in the age group of 20 to 30 years, 
26 (47.28%) samples in the age group of 31 to 40 years 
and 12 (21.82%) samples in the age group of 41 to 50 
years. 

Regarding gender all GNM nurses was females. 
Regarding religion, 33 (60%) were Hindu, 15 (27.27%) 
were in other religion, 04 (7.28%) were Christian, 03 
(5.45%) were Muslim. 

Regarding year of experience 23 (41.82%) were 
having less than 2 years working experience, 19 
(34.54%) were having less than 2.1 to 5 years working 
experience and 13 (23.4%) were having more than 5.1 
years working experience. 

Before administering instructive booklet of organ 
donation 56.4% of the GNM nurses had poor knowledge 
and 43.6% of them had average knowledge.

Effect of instructive bookleton knowledge about organ donation among GNM nurses

0%
10%
20%
30%
40%
50%
60%

Poor Average Good

56.4%

43.6%

0.0%

14.5%
25.5%

60.0%

Pretest and posttest knowledge on organ donation 
among GNM nurses

Pretest Posttest
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At baseline, 56.4% of the GNM nurses had poor 
knowledge and 43.6% of them had average knowledge. 
In posttest, 14.5% of the GNM nurses had poor 
knowledge, 25.5% of them middling information and 
60% of them had superior understanding on the subject 
of organ endowment.This shows that after administering 
instructive booklet,there is remarkable improvement 
in the knowledge of the GNM nurses regarding organ 
donation.

Paired t-test for the effect of instructive bookleton 
knowledge about organ donation among GNM 
nurses       
   N=55

 Mean SD T df p-value

Pretest 7.9 2.3
14.7 54 0.000

Posttest 17.2 5.0

Researcher applied paired t-test for the effect 
of instructive bookleton knowledge about organ 
donation among GNM nurses. Average knowledge 
score in pre-test was 7.9 which increased to 17.2 in 
post-test. T-value 14.7 with 54 degrees of freedom. 
Subsequent p-value was small and order of 0.00 its less 
than 0.05, the null hypothesis abandoned. Instructive 
bookletwasconsiderable effective in improving the 
knowledge of the GNM nurses regarding organ donation. 

Discussion

The post-test knowledge, 14.5% of the GNM nurses 
had poor knowledge, 25.5% of them middling information 
and 60% of them had superior understanding on the 
subject of organ endowment.Same investigation got 
contrasted and these examination which was distributed 
in 2017, Apoorva Sindhu and et. al has directed the 
investigation to evaluate the information on clinical 
understudies with respect to organ gift in a chose school 
of western Maharashtra and the outcomes indicated 
that 87% of the understudies had right information in 
regards to cerebrum passing happening after street car 
crash. Fifty-four percent (54.45%) of the understudies 
didn’t know that an individual experiencing irresistible 
infection can’t give organs. 61% of the understudies 
didn’t know that a National Network for organ gift exists 
in their city. 48.5% of understudies didn’t have a clue how 

to enroll oneself as organ giver. The aftereffects of the 
examination uncovered that there exists an information 
hole among the clinical understudies in regards to organ 
gift and there is a critical requirement for tending to this 
information hole which help in improving the organ gift 
rate in our nation.5

So as to discover the critical distinction between the 
mean of pre-test and post-test information scores of the 
GNM attendants in regards to organ gift, combined ‘t’- test 
was registered. Normal information score in pre-test was 
7.9 which expanded to 17.2 in post-test. T-esteem for this 
test was 14.7 with 54 degrees of opportunity. Comparing 
p-esteem was little and request of 0.000 (under 0.05), the 
invalid speculation is dismissed. Informational booklet 
was critical compelling in improving the information 
on the GNM medical attendants with respect to organ 
gift. Same investigation got contrasted and these 
examination which was distributed in April (2015) S. 
Pauline Sheela Priya and et. all subsequent to dissecting 
the information they found that there was noteworthy 
(p< 0.001) improvement in post-tests information 
scores. The information improvement mean score was 
6.2 with the’t’ esteem 17.2 which shows the viability of 
organized educating program.6

Conclusion

The instructive bookletwas found to be very effective 
in improving the knowledge among GNMnurses 
regarding organ donation. The knowledge regarding 
organ donation was improved by education, as it is 
found that post-test score is higher than pre-test score. 
Being a nursing profession it’s our responsibility to try 
to make each citizen of India aware of organ donation 
by organizing various means of health education 
programme.
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Abstract
Background: Successful approaches and projects are critical to the venture of solid propensities and the 
alleviation of hazard factors for ailment. The Integrated Management of Child Illness (IMCI) system 
was presented in the principle focal point of the system was on improving clinical consideration given at 
wellbeing offices to outpatient debilitated kids. IMCI expects to decrease demise, sickness and inability. 
IMCI incorporates both preventive and remedial components that are actualized by families and networks 
just as by wellbeing offices. 

Objectives: 1. To assess the knowledge of health workers regarding IMNCI, 2. To evaluate the effectiveness 
of Structured teaching programme on IMNCI, 3. To discover a relationship between pre-test information 
scores and chose segment factors.

Methodology: Evaluative research approach used for this study. Pre- experimental (One group Pretest – 
posttest) design carried out for the Study. Collected information by self-structured questionnaire by purposive 
sampling method. 

Result: Assessed the knowledge regarding IMNCI among health workers and result were found as: pre-test 
majority of the health workers 60% common knowledge, 26% poor knowledge and 14% good knowledge. 
Whereas, in post-test 68% of usual knowledge, 24% had good information & 8% poor knowledge on the 
subject of IMNCI among health workers.

Conclusion: Study revealed that effectiveness of structured teaching programme is effective to increase the 
knowledge on IMNCI among health workers. 

Key Words: IMNCI, knowledge, structured teaching programme, Health workers. 

Introduction

The wellbeing of the kid populace is intelligent 
of the to a great extent soundness of a Nation, and 
has numerous ramifications for the Nation’s future as 
these kids develop into grown-ups. Physical, mental, 
and enthusiastic wellbeing influence for all intents and 
purposes each aspect of life, for example, learning, 
interest in relaxation exercises and so forth.1 Wellbeing 
propensities perceived in youth regularly proceed all 
through the life expectancy, and numerous medical issues 
in adolescence, for example, weight and helpless oral 
wellbeing, impact wellbeing into adulthood.2 Successful 
approaches and projects are critical to the venture of 
solid propensities and the alleviation of hazard factors 
for ailment.3 All things considered, the wellbeing and 

medicinal services needs of kids change after some time, 
and current information on these issues is fundamentally 
significant as strategy creators and program organizers 
try to misuse the strength of kids later on.3

The Integrated Management of Child Illness (IMCI) 
system was presented in the Eastern Mediterranean 
Region in 1996. At first, the principle focal point of the 
system was on improving clinical consideration given 
at wellbeing offices to outpatient debilitated kids.4 
Throughout the years, more consideration has step by 
step been given to completely incorporated childcare, 
tending to wellbeing, development and advancement of 
any little youngster, regardless of whether debilitated 
or sound, whether taken to wellbeing offices or thought 
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about in the home. The methodology has then expanded 
its degree in this Region and changed into the Integrated 
Management of Child wellbeing, while as yet holding 
its unique abbreviation “IMCI”.5 More accentuation is 
likewise being put on advancing great youngster care 
rehearses at home and the network. IMCI is a coordinated 
way to deal with youngster wellbeing that centers on the 
prosperity of the entire kid. IMCI expects to decrease 
demise, sickness and inability. IMCI incorporates both 
preventive and remedial components that are actualized 
by families and networks just as by wellbeing offices.6 

Statement of Problem:

  “Effectiveness of structured teaching programme 
on knowledge regarding Integrated Management of 
Neonatal and Childhood Illness among health workers 
working for PHCs of Pune

Objectives of The Study

1. To assess the knowledge of health workers 
regarding IMNCI 

2. To evaluate the effectiveness of Structured 
teaching programme on IMNCI

3. To discover a relationship between pre-test 
information scores and chose segment factors.

Hypothesis:

Ø H1- The mean post-test information scores 
will be higher than the mean pre-test information 
scores of health workers with respect to coordinated 
administration of neonatal and youth ailment at the 0.05 
degree of significance.

Ø H2- There will be critical relationship between 
pretest information scores and chose segment factors. 

Research Methodology

Research Approach:

Evaluative approach used for this study.

Research Design

Pre- experimental (One group Pretest – posttest) 
design carried out. 

Results

· Findings related to socio-demographic 
variables.

The majority of health workers23 (46 %) were in 
the age group of 30-35, 36(72%)health workers were 
female. Majority of health workers27(54%)were studied 
ANM. Majority of health workers 36 (72%) had 3-6 
years of work experience. 70% of health workers had 
previous source of information on IMNCI.

· Health workers frequency and percentage distribution regarding knowledge scores of IMNCI.      
            n = 50

PRE-TEST POST-TEST

Frequency(f) Percentage Frequency(f) Percentage 

Good 7 14% 12 24%

Average 30 60% 34 68%

Poor 13 26% 4 8%

Above table reveals that in pre-test majority of the health workers 30 (60%) common knowledge, 13 (26%) poor 
knowledge and 7 (14%) good knowledge. Whereas, in post-test 34(68%) of usual knowledge, 12(24%) had good 
information & 4 (8%) poor knowledge. 
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Mean difference, Standard Error of Difference, hypothesis and paired‘t’ values of knowledge score on IMNCI.    
      n=50

Mean Difference (d)  Standard Error Difference 
(SEd)

Paired ‘t’ Values

Calculated Tabulated value

22.38 0.62 39.79* 1.96

Above table uncovers, that determined paired’t’ 
esteem (t=39.79) is more noteworthy than organized 
worth (t=1.96). Thus H1 - The mean post test information 
scores was higher than the mean pre test information 
scores of wellbeing laborers with respect to coordinated 
administration of neonatal and youth disease at the 0.05 
degree of essentialness was acknowledged.

Association between the existing pre-test 
knowledge of health workers on IMNCI and selected 
demographic variables.

It was evidenced a statistically significant association 
involving year experience as calculated value 13.9 is 
greater than table value 12.5, and previous sources of 
information as calculated value 41.6 was greater than 
table value 21.02, with knowledge score regarding 
IMNCI at the 0.05 level of significance.

Discussion

knowledge scores of health workers regarding 
IMNCI present examination it shows that pre-test lion’s 
share of the wellbeing workers 30 (60%) had normal 
information, 13 (26%) had helpless information and 7 
(14%) great information. While, in post test 34 (68%) of 
had normal information, 12 (24%) had great information 
and 4 (8%) helpless information.

Similar study was conducted by Sruthi Kanuganti 
2015, in that study it was seen that, majority of 
Health Care Providers 26 (86.66%) were Inadequate 
Knowledge whereas in Post-test majority 22 (73.3 %) 
were Adequate Knowledge regarding IMNCI among 
health care providers. 

Effectiveness of structured teaching programme 
INMCI.

Present investigation it shows that post test mean 
estimation of information was 34.08 with SD of 
3.16, which was higher than the pretest estimation of 
information was about 11.7 with SD of 3.6. The mean 
distinction among pretest and post test information 
was 22.38 and the got ‘t’ esteem was 39.79 which was 
noteworthy at (p=0.05). The determined ‘t’ esteem is 
more than the table worth, which was critical at 0.05 
level. 

Similar study was conducted by Sruthi Kanuganti 
2017, The Paired ‘t’ test value for Knowledge between 
Pre and Post-test was 18.293, when compare to table 
value 2.05, it was high. There was highly significant 
effectiveness on Knowledge regarding IMNCI among 
Health Care Providers. 

One more comparable investigation was directed 
by Pooja jishi et al 2018, in that review it uncovered 
that, that the mean pre test information on nursing 
understudies was 11.05 and the mean post test 
information on the nursing understudies was 25.19. The 
‘t’ esteem for complete pre test and post test was 42.22. 
There was huge contrast between pre test information 
score and post test information scores. Mean change in 
pretest and post test was 14.14. Examination of studies 
it demonstrates that organized encouraging project was 
exceptionally successful in expanding the information 
on with respect to INMCI. 

Conclusion

The structured teaching programme was found to 
be very effective in improving knowledge among health 
workers regarding IMNCI. The knowledge regarding 
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IMNCI was improved by education, as it is found that 
the posttest score is higher than pretest score. Being a 
health profession, our responsibility is to try to make 
each citizen of India aware of IMNCI by organizing 
various means of the health education program. 
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Abstract
Objective: “A study to assess the effectiveness of structured education on prevention of human papillomavirus 
infection among adolescent girls in a selected school at Pune city”

Methods: A non-experimental descriptive design and quantitative approach was carried on 64 adolescent 
girls in a selected school at Pune city 

Results: In this study, it revealed that with regard to the pre-test knowledge assessment the mean percentage 
scores was 61.75 with mean and 24.6 ±2.94. Area wise mean percentage of knowledge scores was 70.27% 
in the area of “General concept regarding reproductive organs” With the mean of 7.73 ± 0.61. In the area 
of “knowledge regarding cervical cancer” the mean percentage was 54.75 with mean 8.76 ± 2.67 and in the 
area of “knowledge regarding HPV prevention” the mean percentage was 63.15 with mean 8.21 ±2.57. The 
analysis of the study revealed a highly significant difference in the post test knowledge scores and the mean 
gain 93.65%.

Conclusion: Considering above findings the study showed that structured education was effective in 
improving knowledge of adolescent girls on prevention of human papillomavirus infection. 

Keywords: Effectiveness, structured education, human papillomavirus infection, adolescent girls. 

Introduction

Cancer is one of the second leading cause of death 
in all the countries especially the developing one after 
the cardiovascular diseases.Talking about the European 
and American Countries almost every fifth death is 
due to cancer.1 As per World Health Organization, 
approximately 50 million mortality rate counts with 
cancer annually. With the increase in the life span of 
human beings in the demography of India, more than 5 
lakh newly emerged cases of cancer occur every year.2

Indian cancer society stated in their report about the 
point prevalence of cancer which is crossing  over 1.5 
million. In India, access to screening is limited due to 
lack of wakefulness of women on HPV vaccination in 
preventing cervical cancer. One of the major reason of 
increase is cervical cancer which can be usually treated 

by hysterectomy but if it evades beyond the uterus, then 
continuous chemotherapy is the way forward.3

But situation is not so easy, as even despite 
chemotherapy more than 33% of womenwho already 
got treated showed relapse will relapse and increased 
mortality graph within 5 years after taking the treatment.4

Human papillomavirus is commonest causes of 
the sexually transmitted infections. Therefore Cervical 
cancer is considered and leading the board with second 
most leading cancer among women. Situation is even 
worse in case of sexually active women where more than 
50% of them are exposed to at least one HPV type.This 
infections peaks at within 5–10 years of the first sexual 
experience and the highest rates seen between the agesof 
20–24 years.5
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Adolescent period is considered as one of the 
crucial phase of human development. They will be 
the parents of near future. The health of adolescents 
develops based on already existing family norms and 
conditions, schoolenvironment,existing community, and 
recreational activities. They need to be educated about 
these crucial subjects to create an awareness among 
Otherwise If their needs are not addressed properly it 
will landed up in the troublesome conditions.6 

Objective of the study: 

• To assess the knowledge regarding prevention 
of Human Papilloma Virus among adolescent girls

• To assess the effectiveness of structured 
education on prevention of Human Papilloma Virus 
among adolescent girls 

Methodology

The design of the study is a quantitative one group 
pretest and posttest design. A total of 50 participants 
were selected for the study to find out the effectiveness 
of structured education program on knowledge about 
prevention of Human Papilloma Virus among adolescent 
girls in Pune city. The data of this study were collected 
by self structured questionnaire using the convenient 
sampling method. The questionnaire had two sections, 
namely to gather information regarding demographic 
variables and knowledge on organ donation.

Analysis and interpretation: 

Percentage distribution of demographic variables 
of adolescent girls:

Percentage distribution of adolescent girls according 
to their age group incompleted years shows the highest 
percentage 70% of the respondents were inbetween 
the age 12-14 years and 30% of respondents were in 
15-17 years. Percentage distribution of adolescent 
girls in relation to the course of study shows that 60% 
were studying 9th standard and 40% were studying 10th 
standard. Percentage distribution of adolescent girls in 
relation to the course of study shows the majority were 
from 44% Muslim, 38% were from Hindu and remaining 
18% were from Christian religion.

Comparison of the pretest and posttest knowledge 
score about prevention of Human Papilloma Virus of 

adolescent girls:

56% of adolescent girls were having inadequate 
knowledge, 38% of adolescent girls were having 
moderately adequate knowledge and 6% of adolescent 
girls were having adequate knowledge about prevention 
of Human Papilloma Virus. 4% of adolescent girls 
were having inadequate knowledge, 62% were having 
moderately adequate knowledge and 34% were having 
adequate knowledge about prevention of Human 
Papilloma Virus. After the analysis of data, the mean 
pretest knowledge score was found to be 6.06 and after 
giving structured education program, the mean posttest 
knowledge score was found to be 9.64. 

Discussion

56% of adolescent girls were having inadequate 
knowledge, 38% of adolescent girls were having 
moderately adequate knowledge and 6% of adolescent 
girls were having adequate knowledge about prevention 
of Human Papilloma Virus. Similar study Arunachalam 
D et al 2019, data was collected from adolescent girls 
in the age group of 13-18 years among selected school 
students. The results found that majority of adolescent 
girls having inadequate knowledge (56.7%). There are 
36.7% of adolescent girls having moderately adequate 
knowledge and only 6.6% of adolescent girls are having 
adequate knowledge on HPV.7 On the basis of above 
studies it is found that knowledge level of adolescent 
girls need to improve. So this data revel that, the mean 
pretest knowledge score was found to be 6.06 and after 
giving structured education program, the mean posttest 
knowledge score was found to be 9.64. It had been 
observed that there is an increase in the knowledge score 
of participants after the administration of structured 
education program. 

Conclusion

It concluded that the administration of structured 
education program was found to be very effective in 
improving knowledge of adolescent girl about prevention 
of Human Papilloma Virus. The knowledge regarding 
prevention of Human Papilloma Virus was improved by 
education, as it is found that the posttest score is higher 
than pretest score. This study suggested that awareness 
is cost effective in improving the knowledge on Human 
Papilloma Virus and can be implemented in daily living 
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to have a healthy life of adolescent girls. 
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Abstract
Background: Hemodialysis is the medical procedure to remove extra fluid and harmful waste products 
from blood and to correct electrolyte imbalance of patient whose kidney can no longer do it. It is done using 
a hemodialysis machine and dialyzer also called as “artificial kidney. Haemodialysis is one of three renal 
replacement therapies. The important role play by the kidneys in the body are in the regulation of body 
electrolytes; controlling the acid base balance. The primary function of excretory system is to maintain 
body’s state of homeostasis by carefully regulating the fluid and electrolytes, removing wastes. Irregularity 
in the functioning of kidneys and lower urinary tract is common and may occur at any age with varying 
degrees of severity. Dialysis is needed if kidneys no longer remove enough wastes and fluid from your blood 
to keep healthy.
Purpose and Objective: The purpose of the study was to evaluate effectiveness of information education 
communication module on knowledge and practice regarding home care management among patient on 
hemodialysis. 1. To assesses the level of knowledge and practice of hemodialysis patient regarding home 
care management. 2. To evaluate the effectiveness of information education communication (IEC) module 
regarding home care management of hemodialysis patient. 3. To associate the knowledge and practice of 
patient on hemodialysis regarding home care management with the selected demographic variables.
Methodology: A quasi-experimental non-randomized pre-post-test control group design was used involving 
40 patients of haemodialysis with AV fistula. After obtaining informed and written consent from the patient, 
samples were selected using Non-Probability Purposive sampling technique and allocated into two groups of 
20 patients each in experimental and control group. Self-Structured questioner was used for data collection. 
The data was analysed by using descriptive and inferential statistics. The statistics used were frequency, 
mean, percentage, standard deviation and Fishers exact statistic.
Results: The descriptive analysis was done to evaluate effectiveness of information education communication 
on knowledge and practice regarding home care management among patient on hemodialysis which shows 
that information education communication module is effective for enhancement of knowledge and practice 
regarding home care management in experimental group than in control group. In experimental group, the 
mean knowledge score was from 8.35(pre-test) to 13.15(post-test) with SD from 1.42(pre-test) to 0.99(post-
test) and The mean practice score was from 12.15(pre-test) to 13.8(post-test) with SD from 1.04(pre-test) 
to 0.52(post-test).The demographic variable for knowledge and practice regarding home care management 
among patient on hemodialysis are not significantly associated.
Conclusion: This concluded from the result of the study that information education communication (IEC) 
module is having significant effect on knowledge and practice regarding home care management. The 
demographic variable for knowledge and practice regarding home care management among patient on 
hemodialysis are not significantly associated. 
Key words: Haemodialysis, IEC module, Knowledge, Practice, Home Care Management.
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Introduction or Back Ground

The major organs of the urinary system and chief 
function that regulate the volume and composition of 
extra cellular fluid (ECF) and excess products from the 
body is kidney. The important role plays by the kidneys 
in the body are in the regulation of body electrolytes; 
controlling the acid base balance. The kidneys also 
operate endocrine functions. (1) Healthy kidneys filter 
blood and remove extra fluid in the form of urine. It 
also makes substances that keep body healthy. Dialysis 
carries out some of these functions when kidneys no 
longer work. There are two different types of dialysis - 
haemodialysis and peritoneal dialysis. Dialysis is needed 
if kidneys no longer remove enough wastes and fluid from 
your blood to keep healthy. This commonly happens 
when we have only 10 to 15 per cent of kidney function 
left. (2) Chronic renal failure (CRF) is the progressive 
and irreversible destruction process of renal function in 
which body’s ability to maintain water and electrolytes 
and keep their balance would be devastated and uremia 
would occur consequently. The end stage renal disease 
(ESRD) treatment is kidney transplantation. However, 
considering that accessibility of renal transplantation is 
not easy in most parts of the world, the patient should be 
treated with dialysis until kidney transplantation time. 
Annually, more than 60 thousand people in the world 
loss their life due to renal failure. (3) As part of its agenda 
to achieve Universal Health Coverage (UHC) by 2022, 
the Indian government has committed to establishing 
at least one eight-station dialysis unit in each of its 688 
districts, and is contributing free haemodialysis to people 
living below the poverty threshold. The government’s 
ability to meet this commitment will depend not only 
on increasing its financial capacity, but also on the 
implementation of frugal innovations, enhanced early 
screening interventions and better access to home-based 
peritoneal dialysis. Better access to peritoneal dialysis 
would probably mitigate the substantial non-medical 
costs associated with travel and lost productivity to attend 
haemodialysis units. (4) Home treatment of hemodialysis 
requires that patient and family must have training and 
on-going support from health care providers who are 
master in treating patients with home hemodialysis. 
This usually includes a nephrologist (kidney specialist) 
and specially trained nurses. Patients treated with home 
hemodialysis can often empower to live independent 
lives and may have improved survival outcomes 

compared with those treated in a dialysis centre. This is 
due, in part, to home hemodialysis patients having more 
frequent or longer dialysis treatments than those treated 
in a dialysis centre. (5) 

Material and Methods

A Quasi Experimental study design with 
quantitative approach was used, as this study was aimed, 
the approach was found to be most appropriate. Non 
probability purposive sampling technique was use. An 
experimental group received intervention (IEC Module) 
and control group was given no intervention. This study 
was conducted in selected hospital of Pune city which 
consist 40 samples. The selection was based on easy 
accessibility, cooperation and availability of samples. 
Total 40 haemodialysis patients with AV fistula of 
selected hospital, Pune city who met the inclusion 
criteria were selected. A Self-Structured questioner was 
prepared as tool for the collection of data to evaluate 
knowledge and practice regarding haemodialysis home 
care management. The content validity was determined 
by the experts from Medical Surgical Nursing, 
Nephrology, dialysis technician, dialysis critical care 
specialist. The reliability of the tool was done by test-
retest method and was found to be 0.89 by using Karl 
Pearson’s correlation coefficient formula and the test 
was reliable and the tool was relevant. Pilot study was 
conducted on 10 samples at Nephrocare Health Service 
Private Limited (Sahyadri Super Specialty Hospital), 
Pune to fulfil the criteria. And it was found feasible to 
conduct as no major problem faced.

For the main study the formal permission was 
obtained by writing an application to the Hospital, 
at Nephrocare Health Service Private Limited (AEC 
Hospital) Pune. The actual study was conducted on 40 
sample Data collection was done from 21st December 
2019 to 29th December 2020.

Results 
Findings: The analysis and interpretation of the 

data collected to determine the Effectiveness of IEC 
Module on knowledge and practice among patients with 
haemodialysis is carried out based on objectives set by 
the researcher taking the level of significance as 0.05. 
In experimental group, the mean knowledge score was 
from 8.35(pre-test) to 13.15(post-test) with SD from 
1.42(pre-test) to 0.99(post-test) and The mean practice 
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score was from 12.15(pre-test) to 13.8(post-test) with SD from 1.04(pre-test) to 0.52(post-test).The demographic 
variable for knowledge and practice regarding home care management among patient on hemodialysis are not 
signifi cantly associated. 

DESCRIPTION ON FINDINGS OF THE EFFECTIVENESS OF IEC MODULE ON KNOWLEDGE 
OF HEMODIALYSIS PATIENT REGARDING HOME CARE MANAGEMENT FOR EXPERIMENTAL 
GROUP.

N=20

Figure 1 : Bar diagram showing Pre-test and post-test knowledge comparison of hemodialysis patients 
regarding home care management for experimental group. 
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Table No: 1 Descriptive statistics for effectiveness of IEC Module on knowledge of hemodialysis patients 
regarding home care management for experimental group.

N=20

Knowledge level Frequency Percentage
Calculated

t-value
p-value

Pre-test Post-test Pre-test Post-test

 11.37  0.00001

Poor 0 0 0 0

Average 20 0 100 0

Good 0 20 0 100

Pre-test Post-test

Mean 8.35 13.15

SD 1.42 0.99

The above table provides data about the effectiveness of IEC Module on knowledge of hemodialysis patients 
regarding home care management. The mean knowledge level was from 8.35(pre-test) to 13.15(post-test) with 
SD from 1.42(pre-test) to 0.99(post-test). As the calculated t-value is 11.37 and p-value= 0.00001, where p˂0.05, 
Significant at 0.05 level of significance. Hence, statistically there is effectiveness of IEC Module on knowledge of 
hemodialysis patients regarding home care management. 

               N=20 

Figure 2 : Bar diagram showing Pre-test and post-test practice comparison of hemodialysis patients 
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regarding home care management for experimental group.
Table No: 2 Descriptive statistics for effectiveness of IEC Module on practice of hemodialysis patients 

regarding home care management for experimental group

N= 20

Practice level Frequency Percentage Calculated 
t-value p-value

Pre-test Post-test Pre-test Post-test

 
8.39

 
0.00001

Poor 0 0 0 0

Average 0 0 0 0

Good 20 20 100 100

Pre-test Post-test

Mean 12.2 13.8

SD 1.04 0.52

The above table provides data about the effectiveness 
of IEC Module on practice of hemodialysis patients 
regarding home care management. The mean practice 
level was from 112.2 (pre-test) to 13.8(post-test) 
with SD from 1.04(pre-test) to 0.52(post-test). As the 
calculated t-value is 8.39 and p-value= 0.00001, where 
p˂0.05, Significant at 0.05 level of significance. Hence, 
statistically there is effectiveness of IEC Module on 
practice of hemodialysis patients regarding home care 
management. 

Discussion

The above finding of the study is supported by a 
similar study was conducted by Hepsiba Beula Rajam on 
to evaluate the effectiveness of information education and 
communication on knowledge regarding management 
of dialysis among patients with chronic renal failure 
published in 2016. A quasi experimental design with 
pre-test post-test used to collect data. The sample size 
was 60 among which 30 samples for experimental 
group and 30 samples for control group. Samples were 
selected by using convenient sampling technique. To 
assess the knowledge of the patient structured interview 
questionnaire was prepared. Pre-test was conducted 
then as intervention information, education and 
communication was used for management of dialysis for 
45 minutes. After intervention post-test was conducted. 
The result of the study shows that among experimental 

group, the pre-test mean score of knowledge was 11.5. 
Standard deviation 3.6 and post-test mean was 25.6, 
standard deviation was 2.5 and the mean difference was 
14.5. The obtained ‘t’ value 18.35 was significant at 
p<0.001 level. Among control group, the pre-test mean 
score of knowledge was 8.5, standard deviation 2.8 and 
post-test mean was 10.6, standard deviation 2.8 and the 
mean difference was 2.1. the obtained ‘t’ value 2 was not 
significant. Hence the hypothesis was not accepted. The 
researcher concluded that IEC Module are effective and 
shows that knowledge regarding management of dialysis 
among patients with chronic renal failure is improving. 
(6) 

Conclusion 

The findings of the study show that there is 
significant difference between pre-test and post-test 
score of knowledge and practice in the experimental 
group. The finding reveals that the Information 
Education Communication (IEC) Module brought a 
significantly effect on knowledge and practice regarding 
hemodialysis home care management.
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Abstract
Background: Many hospital are confronted by the challenges faced in the workplace, demands and 
expectations of the consumers, issues related to quality and safety of health care due to lack of effective 
leadership technique .According to the survey, The nursing in charges around the world practice different 
leadership style which and the leadership style of each nursing in charge differ from each other or it may 
be same . Hence This study enables to understand the preference to various leadership styles by nursing in 
charges with their subordinates . Objectives:1.To assess the Leadership Style among Nursing in charges 
with their subordinates of selected hospitals of Pune city.2.To find out association of selected demographic 
variables to the leadership styles. Methodology: A Non-Experimental Descriptive Research Approach The 
study was conducted among various nursing in charges working in various hospitals of Pune City. The 
selection of sample was based on easy geographical accessibility, cooperation and availability of samples 
.The sample size for study was 60,selected by using Non Probability Convenience Sampling Technique from 
various hospitals of Pune City who met the inclusion criteria. Results: Majority of them 55% have preferred 
to have transformational leadership styles , 15 % of them have preferred to have transactional leadership 
styles , and only few preferred to have autocratic and democratic learning styles 10% and 1 % respectively. 
and when we compare the selection of two leadership styles at a time we found that (7%) of them preferred 
to have autocratic and transactional leadership style together as a leadership styles ,and 7% of them had 
preferred to have transformational and transactional leadership style together as a leadership style. To find 
out the association of demographic data with leadership style data was analyzed and found that there is no 
significant association between any of the demographic data with leadership style as the P value is more 
than 0.05.Conclusion: The findings indicated that questionnaire was an effective strategy in bringing the 
preferred leadership styles. The structured questionnaire was acceptable and useful method of assessing the 
preferred leadership styles and can be used in future to identify preferred leadership styles used by Nursing 
in charges and Also leadership style has no association with the demographic profile. 

Keywords: assess , leadership styles, nursing in charges .

Introduction or Background 

“Leaders become great not because of their power 
but because of their ability to empower others”

- John Max well

- 

There are some various ways to steer, and each leaders 
will demonstrate their leadership style.Amoung all the 
leadership style we have 2 main leadership style that are 
transformational and transactional leadership styles.It is 

said that effective leaders will be engaged in professional 
leadership behaviors and also in private leadership 
behaviors. Were the professional leadership behaviors is 
to seek advice from setting a vision, creating a path 
for achieving the set goals, Prioritizing the processes 
to be carried out and procedures, etc., and often these 
activities are translated as per the organizational 
strategies and practices.(1)The non-public leadership 
are involved in building trust also for caring of people 
and to act morally etc. Hence they , often try to take 
advice from the various leadership styles .leadership 
style represents as very crucial as it also consider for  the 
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determination of the success or failure of organizations 
and the institutes.(2)Many researches on leadership has 
said thet, leadership is known as an inherently gained 
moral endeavor as it involves a relationship to influence 
and power between  the followers. Personality of a leader 
is also to be considers as an effective important quality 
of a leader as the follower of the leaders will debit the 
personality traits of the leader they are following (3)(6)(7)

(8). Characteristics like demographics, personality traits, 
skills and skills are all essential components which helps 
to predict the leadership style .If the organizations study 
about these important traits of leadership with any sort 
of training and learning methods they can develop good 
leaders in their organizations and institutes .As we have 
lack of transformational leader which look for vision, 
passion. An effective leader should be praised for the 
improvement of their personal, professional and social 
life ,Hence to bring out a positive environment and to 
changes the negative atmosphere to appositive it needs 
an important and meaningful response. In nursing we 
need very dynamic leaders to lead were leadership is and 
essential quality to be acquired by all the nursing staffs 
and leaders which is need to ensure the safety of patients 
and to execute positive staff development.The nurse 
leaders are the main who plays and vital role towards 
excellent patient care. It promotes Frankel’s affirmation 
that it’s important to possess dynamic clinical leaders 
and supportive clinical environment between the event 
and achievement of best practice chart.(12)

Objectives of the study:

1.To assess the Leadership Style among Nursing in 
charges with their subordinates of selected hospitals of 
Pune city.

2.To find out association of selected demographic 
variables to the leadership styles.

Material and Methods

Research Design:The researchers have used a A 
Non-Experimental Descriptive Research.The study was 
conducted in the selected hospitals. 

Sampling techniques: Non Probability convenient 
sampling technique was used and selected all nursing 
supervisors and in-charges of the maternity wardsSubject 
Size:Nursing supervisors and in-charges altogether 
was 60 who are willing to participate and working in 
the maternity wards. These participants have informed 
clearly about the study and its purpose. 

Tools of data collection: In the present study the 
below scales were used to collect the dataStructured 
Questionnaire on preference of leadership style which 
was developed by the researchers based on the review of 
the literature. It has two sections; Section I: Consisted 
of items related to demographic variables of the subjects 
of the study, such as age, sex, department, qualification, 
years of experienceSection II: Consisted of 20 questions 
regarding preference of leadership style Validity and 
Reliability of tools: Tools were validated by the experts 
and the reliability was done by Cronbach’s Alpha 
coefficient test. Cronbach’s alphas were r= 0.86, & 0.9 
for preference of leadership style .

Findings

The analysis and interpretation of the data collected 
to determine the leadership styles preferred among 
nursing in charges during her work process between 
here subordinates was done keeping the objectives of the 
study in consideration 

The result was divided in III Sections

Section- I

Description of samples characteristics  in frequency 
and percentage.

Table 1: Frequency and Percentage distribution of demographic data    

N=60

Sr.No ITEMS FREQUENCY PERCENTAGE (%)

1 AGE

20-30 yrs. 49 82.4 %

31-40yrs 11 17.6 %
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2 GENDER

Male 22 35.3%

Female 38 64.7%

3 RELIGION

Hindu 41 68.8%

Christian 6 12.5%

Other 6 12.5%

4 EDUCATION

B,Sc 19 31%

P,B.Sc 1 1.3%

M.Sc 30 50.1%

Other 10 17.6 %

5 Occupation

Govt. Sector 49 82.4 %

Pvt. Sector 11 17.6 %

6 Marital status

Married 22 35.3 %

Unmarried 38 64.7 %

7 Duration of practice

<10 year 36 60 %

>10 years 24 40 %

Section- II

Description of data related to preferences of leadership styles

Table 2: Data related to preferences of leadership styles     N=60

SR/N PREFERED LEADERSHIP STYLE FREQ %

1 AUTOCRATIC LEADERSHIP 6 10%

2 TRANSACTIONAL LEADERSHIP 9 15 %

3 TRANSFORMATIONAL LEADERSHIP 33 55 %

4 DEMOCRATIC LEADERSHIP 1 1 %

5 TRANSACTIONAL LEADERSHIP/TRANSFORMATIONAL LEADERSHIP 4 7 %

6 AUTOCRATIC AND TRANSACTIONAL LEADERSHIP 4 7 %

7 AUTOCRATIC AND TRANS FORMATIONAL LEADERSHIP 3 5%

Cont... Table 1: Frequency and Percentage distribution of demographic data    

N=60
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Section- III

Association between demographic details and Leadership styles

Table 3: Describes Association between demographic details and Leadership styles
N=60

SR 
NO Demographic variable Autocratic Demo-cratic Transac-

tional
Transfor-
mational p-value Remarks

1 Age

20-30 years 9 10 12 13

0.084 Non 
Significant31-40 years 6 5 3 2

>41years 0 0 0 0

2 Gender
Male 4 3 0 3

1 Non 
SignificantFemale 10 12 13 15

3 Education

B.Sc 3 2 0 13

0.072 Non 
Significant

P.B.Sc 3 0 0 14

M.Sc 2 5 8 10

Oher 1 1 1 1

4 Occupation
Govt. Sector 3 2 2 10

0.075 Non 
SignificantPvt. Sector 3 5 10 25

5 Religion

Hindu 6 11 10 10

0.247 Non 
Significant

Muslim 6 3 4 0

Christian 3 1 2 3

Other 0 0 1 1

6 Marital 
status

Married 4 6 5 15
0.404 Non 

SignificantUnmarried 8 7 5 10

7 Duration of 
practice

<10 year 3 2 2 10
1 Non 

Significant>10 years 3 5 10 25

Discussion 

This study has been undertaken to assess the popular 
leadership style and associate the training nursing 
in charges from various hospitals of Pune city. This 
study fortunately reproduce , makes various inputs to 
leadership studies . the overall objective of this research 

was to go looking out various leadership style preferred 
by nursing in charges and also if there’s significant 
association between demographic factors and leadership 
styles . 

Table:1 Shows In that majority of samples that 
is 82% were from the age group 20 to 30 years, 17.1 
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% samples were from the age group of 31 to 40 years 
.In gender description it was found that Majority of the 
samples (64.7%) were females and Only 35.3 % samples 
were Male. In religion description it was noted that 
Maximum 68.8% were Hindu, 12.5% were Christian , 
only 12.5% were belonging from other religions were 
.When we look upon the education status 50.1 % of total 
students have completed M.Sc, 31% have done B.Sc , 
17.6% have done other educational course of nursing 
.and only 1.3 % have done P.B.BSc Nursing .When we 
look upon their occupation status 82.4 % were working 
in government hospitals and only 17.6 % were working 
in private hospitals. Only 35.4 % were married and 
Majority of them 64.7 % were unmarried. Majority of 
them (60%)had less than 10 years of practice in the 
profession and only 40% had more than 10 years of 
practice in the profession Fig 2: Describes data related to 
preferences of leadership styles it was found that among 
nursing in charges. Majority of them 55% have preferred 
to have transformational leadership styles , 15 % of 
them have preferred to have transactional leadership 
styles , and only few preferred to have autocratic and 
democratic learning styles 10% and 1 % respectively. 
and when we compare the selection of two leadership 
styles at a time we found that (7%) of them preferred 
to have autocratic and transactional leadership style 
together as a leadership styles ,and 7% of them had 
preferred to have transformational and transactional 
leadership style together as a leadership style.Table 
3: Describes the association of demographic variables 
with leadership style. In proceeding To find out the 
association of demographic data with leadership style 
data was analyzed and found that there is no significant 
association between any of the demographic data with 
leadership style as the P value is more than 0.05.

The result of the current study taken for comparison 
says that there is no significant difference between the 
educational qualification and leadership style. Which 
tells us that whatever kind of educational level and 
certification you have it will not affect your kind of 
leadership style of practice or follow. Because leadership 
work towards motivating your subordinates to fulfill 
the set organizational goals.These results argument 
are for those other researchers, who are indicating 
that leadership styles don’t essentially depends on any 
social demographic factors. As stated by Burns (1978) 
that transformational leadership can be a process of 

engendering higher levels of motivation and commitment 
among followers. The main strain is on generating a 
vision and values of subordinates for creating a way of 
justice, loyalty and trust.(13) 

Conclusion

The findings indicated that questionnaire was an 
effective strategy in bringing the preferred leadership 
styles. The structured questionnaire was acceptable 
and useful method of assessing the preferred leadership 
styles and can be used in future to identify preferred 
leadership styles used by Nursing in charges and Also 
leadership style has no association with the demographic 
profile. 
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Abstract

Transformational leadership in nursing is different from other industries. Nurses working pattern is different 
with different shift and many times they go through a lot of emotional changes with the patient care. Effective 
nursing leadership also engenders staff retention, job satisfaction, commitment, work unit climate and client 
satisfaction with the nursing care services provided to them .Transformational leadership globally plays a 
vital role in the health care system especially for patient care by nurses, because the performance of the 
staff nurses is directly linked to the leadership styles. Hence this study is aimed to assess the of nurses on 
transformational leadership style 

Methodology: ANon-Experimental Descriptive Research approach used. The study was conducted among 
various Hospitals of Pune City. The selection of the sample was based on easy geographical accessibility, 
cooperation and availability of samples .The sample size for the study was 95,selected by using non 
probability convenience sampling technique from various Hospitals of Pune City who met the inclusion 
criteria. A structured modified questionnaire was developed based on the research problem, to get the 
information from the samples.

Result: The result of current study says 54.74%staff nurses given the opinion that their nurse supervisors are 
having average transformational leadership. 38.95% of staff nurses perception was their nurse supervisors 
are having good transformational leadership and 6. 32 % of staff nurses perception was their nurse managers 
are having poor transformational leadership qualities.The average score of staff nurses regarding their 
supervisor’s transformational leadership is 3.1 to 4.2. Out of the four domains Individualism got higher 
points (79.72%) than other and improvements of subordinates got the lowest ( 64.65%).

Conclusion: The nursing leader transformational qualities in four main domain is analysed in this study. 
The overall competencies in nurse leaders analysed were knowledge, innovativeness, self-confidence, good 
communication skill, adaptability, teamwork, organisational skill etc. The result says that nurse managers 
are having average transformational leadership qualities. 

Key words: Nurses ,opinions ,transformational leadership 

Introduction

Leadership is not new, indeed Plato refers it to 
a higher function in humans, who can lead others to 
enlightenment and represents an ideal. However, the 
ways the individuals have influenced and directed the 
ideas have built in the 18th and 19th centuries. Leadership 
style is the manner and approach of providing direction 
and motivating people1. 

The term ‘Transformational Leadership’ has 
undergone a lot of investigations and discussions at 
various stages. James MacGregor Burns, an authority on 
leadership studies defined transformational leadership in 
1978 as a process by which leaders raise the aspirations 
and motivations of others to higher levels by appealing 
to higher ideals and values” (Burns, 1978).2Increasing 
followers performance by motivating them to transcend 

DOI Number: 10.37506/ijfmt.v14i4.12199



Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4      3663

self-interest may not be sufficient in transformational 
leadership. Transformational leadership is most effective 
when the leader identifies the need in the subordinates and 
guide them to achieve the changes through inspiration.3

Nurse leaders have an important role in hospital 
.Staff nurses turnover is a the biggest problem faced by 
the nurse leader’s worldwide. If nurse leaders follow 
the transformational leadership, staff nurses will get 
more satisfaction towards the job and staff retention will 
increase. The nursing administrators, supervisors, the 
head nurses and nursing staff in team nursing all are the 
nursing leaders. Even student nurses were considered as 
leader for the patients4.

In transformational leadership, the head nurses need 
to be more visionary and with an inspirational approach. 
They tend to communicate a clear and acceptable 
vision and goals5. Head nurses have the key role in 
making the staff nurses capable of decision making, 
gratitude, Individuality and growth of them and the unit.
Many hospitals need this type of adaptive and flexible 
leaders.6.7

This study aims to find the opinion of the staff 
nurses regarding transformational leadership in their 
higher authorities.

Objectives:

1. To assess the staff nurses opinions regarding 
their nurse supervisors about the transformational 
leadership 

2. To assess different qualities of transformational 
leadership like decision making, gratitude, individuality 
and attitude towards subordinates improvements. 

3. To associate the transformational leadership 
score with selected demographic variables of staff nurses 
in hospitals of Pune city.

Tool :Tool consists of two sections. Section A 
consist of 5 demographic questions and the section B 
consist of 22 items of self-structured rating scaleto 
assess transformationalleadership. It has 4 sub items 
including decision making, gratitude, improvement, and 
individualism.

Table 1 : Blue Print of the tool:

Sr. No Items Total questions Score - maximum Score - minimum

1 Decision making 5 25 5

2 Gratitude 4 20 4

3 Improvement of subordinates 8 40 8

4 Individualism 5 25 5

Total 22 110 22

Total score was evaluated as 110 and the minimum 
score is 22 and the result choices are as followsGood 
transformational leader qualities – 80 to 110 , average 
transformational Leader qualities - 50-79 and poor 
transformational leader qualities – 22 to 49

Variables: Demographic variables used in this 
study were gender, marital status, education, position in 
hospital and employment type.

Inclusion criteria for nursing staff include: 
1.Staff nurses above 21 years, 2.Staff nurses who can 
read and write English3. Staff nurses who are willing 
to participate and 4. Staff nurses with minimum one 
yearexperience in hospitals after their education.

Research Methodology: A non-experimental, 
descriptive study was conducted in the staff nurses 
working in general hospitals of Pune city. The 
participants were working in various hospitals in Pune 
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city. Around 12 hospitals the participants responded to the study. Consent was taken from all the participants. A 
convenience sampling method used and  95 nurses participated in the study. 

Analysis of Data:

Section A: Demographic details of staff nurses who participated in the study .

Table 2: Distribution of demographic data in terms of frequency and percentage.  n=95

Sr. no Demographic variable Frequency Percentage (%)

Gender

1 Male 35 36.84

2 Female 60 63.16

Designation

1 Head nurse 14 14.74

2 Senior nurse 62 65.26

3 Junior nurse 19 20

Type of employment

1 Permanent 64 67.37

2 Temporary 31 32.63

Marital status

1 Married 75 78.95

2 Unmarried 17 17.89

3 Divorced 2 2.11

4 Widowed 1 1.05

Educational Level

1 Diploma 28 29.47

2 Bachelor’s 60 63.16

3 Master’s 7 7.37

Section B : Opinion of staff nurses regarding their nurse supervisors on transformational leadership

n=95
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Figure 1: opinions of staff nurses regarding nursing supervisors transformational leadership.

54.74%of staff nurses given the opinion that their nurse supervisors are having average transformational 
leadership. 38.95% of staff nurses perception was their nurse supervisors are having good transformational leadership 
and 6. 32 % of staff nurses perception was their nurse managers are having poor transformational leadership qualities.

Table 3: Staff nurses opinion regarding nurse supervisors of transformational leadership qualities 
n=95

Sr. No Items Score - 
maximum

Average Score 
Obtained Percentage (%)

1 Decision making 25 19.35 77.4

2 Gratitude 20 13.74 68.7

3 Improvement of subordinates 40 25.86 64.65

4 Individualism 25 19.93 79.72

The average score of staff nurses regarding their supervisor’s transformational leadership is 3.1 to 4.2. Out of 
the four domains Individualism got higher points (79.72%) than others and improvements of subordinates got the 
lowest ( 64.65%). 

Section D : Association between Staff nurses opinion and demographic variables
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Table 4: Describes the data related to association of Staff nurses opinion with selected demographic 
variables

n=95

Sr. no Demographic variable Good TL Average TL Poor TL Probability

A Gender

1 Male 12 21 2
0.79

2 Female 25 31 4

B Position

1 Head nurse 10 4 0

0.049 2 Senior nurse 18 39 5

3 Junior nurse 9 9 1

C Type of employment

1 Permanent 21 39 4
0.19

2 Temporary 16 13 2

D Marital status

1 Married 28 44 3

0.09
2 Unmarried 8 6 3

3 Divorced 0 2 0

4 Widowed 1 0 0

E Educational Level

1 Diploma 8 17 3

0.1992 Bachelor’s 25 33 2

3 Master’s 4 2 1

The Freeman-Halton extension of the Fisher 
exact probability was used in this study. None of the 
demographic variables are significant with the findings 
except the position . It signifies that opinions will get 
change according to the position. It also explains that 
throw the experience of being in higher position, helps 
the staff nurses to understand the transformational 
leadership. 

The study result shows that individuality and 
decision making skills are good in the leaders. Nurses 
today work in the environment, where they need to face 
a lot of challenges and obstacles. Nursing leaders need 
to train the staff nurses and should provide a supportive 
environment where there is growth is notified in junior 
level nurses also.
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Conclusion

The nursing leader transformational qualities in 
four main domain is checked in this study . The overall 
competencies of nurse leaders need to be checked 
are knowledge, innovativeness, self-confidence, 
good communication skill, adaptability, teamwork, 
organisational skill etc. These can be checked in future 
studies.
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Abstract
Around 13.34% weightage is given to the definitions of university exams in nursing.1 Nursing educators 
need to help the students in memorizing terms, so that students can write the correct concept in the exam 
effectively.Aim: To assess the comparison of mind mapping and self-learning techniques in recalling the 
definition. Design : A comparative approach was used to understand the difference between the knowledge 
of self-learning group and mind mapping group . Total 5 definitions were used from the nursing foundation 
textbook .To obtain baseline data, subjects completed a short test and it is randomly allocated to two groups: 
‘self -learning’ and ‘mind map’. After a one hour of study period short test was taken. Recalling was 
measured after a week later. Setting: Symbiosis College of Nursing, Symbiosis International University, 
India. Subjects : 48 First year Bachelor Nursing Students. Results: Mean score in Mind mapping group 
were 5.87 and 5 in session one and two . For self-learning group, the mean effect was 6.21and 4.67 in the first 
and second sessions. Hence Mind mapping technique proven to be more effective than Self learning method 
in recalling the definition. Two sample t-test for comparison of effect of Mind mapping vs self-learning 
method.t-values for this comparison were –0.76 and 0.62 . Corresponding p-values were 0.45 and 0.54 and 
the p-value < 0.05 , so the null hypothesis is rejected. Conclusion: mind maps were proved affectivity as a 
way of recalling the definitions in the second session. Students need to be encouraged to adopt this approach 
more than the other conventional learning techniques. 

Keywords: ,Nursing , Mind mapping, Self leraning

Introduction

Patient care has taken a courageous change in 
recent years but teaching and learning styles are almost 
the same in students and teachers. Nursing teachers 
who use active learning approaches in their nursing 
classes can teach to a range of students: visual learners, 
auditory learners, tactile learners2. Lifelong learning is 
anticipation in the professional performance of nurses, 
which is directly related to the success of students in 
nursing schools and colleges. 

A mind map can be expressed as a central image 
with sub themes radiating from the central image, 
branches with key images and key words and branches 
forming a connected nodal structure 3. Mapping 
procedures have been initiated to motivate students to 

represent ideas visually, thus causing them to analyze, 
evaluate, and think critically 4. The goal of this strategy 
is for the students to learn through actively connecting 
new concepts to existing concepts5. 

Self-learning effects active learning and students 
achieve more thoughtful points of view about the 
topics instead of having a superficial attitude and come 
to a deep understanding of their learning materials. 
Moreover, independent learning lets the students take 
the responsibility of their thought process and participate 
actively in the learning process. This increases the sense 
of belonging to learning and enhances the students’ 
positive motivation 6.Self-directed learners are usually 
characterized as being independent and positive towards 
learning 7. It is also believed that they can plan, manage, 
and evaluate their own learning 8.

DOI Number: 10.37506/ijfmt.v14i4.12200
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In this competitive era, it is essential to transform our 
nursing students from textbook muggers and encourage 
for critical thinking. The teaching and learning strategy 
to support the capacious amount of course material, 
needs to be completed in the four years9.Nursing 
syllabus always allows various teaching pedagogies 
including lecture cum discussion, Project work, seminar, 
case study, presentations, demonstration, role play, 
group discussion etc.1Simply teaching a concept to a 
student or learning a theory will not help the students. 
Student Nurses need to engage in the activity of learning 
to understand it and use that knowledge in life science. 
Around 13.34% weightage is given to the definitions of 
university exams. Student nurses are forced to learn the 
definitions which is difficult in many times . Teachers 
need to help them in memorizing terms, so they can 
spit that concept in the exam effectively. To promote 
recall and memorization students require active teaching 
strategies to promote meaningful learning, instead of 
relying on traditional methods. The present study was 
aimed to assess the comparison of mind mapping and 
self-learning technique in recalling the definition.

Objectives:

1. To assess the effect of the mind mapping 
technique to recall the definitions for nursing students.

2. To assess the effect of the self-learning method 
to recall the definitions for nursing students.

3.  To compare the effect of mind mapping 
technique and self learning method to recall the 
definitions for nursing student

4. To associate the demographic details with the 
selected findings of the mind mapping technique and 
self-learning technique. 

Method and design:

The researcher adopted Pre experimental two 
group comparison design among first year BSc nursing 
students in Pune city. The tool was validated with 6 
experts, who all are the teaching faculty of the various 
nursing institutes in Pune. Face validity and content 
validity checked. The total batch strength is 50 at 
Symbiosis College of Nursing during November 2019.
Convenience sampling technique was used to select the 

samples. All students who are willing to participate in 
the study were included in this study and the students 
who all are absent and not ready to participate in the 
study were excluded from the study. Total 48 students 
participated in the study . 2 students were absent during 
the data collection.

The tool consist of 2 sections. Section i: Socio 
demographic profile which consist of age, higher 
education, and gender. Section ii: Self structured 
questionnaire. ( 5 definitions are asked to the students. 
They are health, hospital, communication, nursing 
and infection)

Informed written consent was taken from all the 
students. Total 2 hours utilized by the researcher. Total 
participants (n=48) distributed into 2 groups with the 
lottery method.24 students in mind mapping group and 
24 students in self-learning group. Each group was sitting 
in a different class room .The researcher took 15 minutes 
to explain the session to the students. Five definitions 
were taken from the subject nursing foundation. health, 
nursing, infection, hospital and communication were 
given to students of self-learning group. At the same 
time in the mind mapping group mind mapping method 
was explained and given the same definitions like 
self-learning group. For mind mapping group pencil, 
scale, crayons and sketch pens are distributed by the 
researcher. Both group students were supervised during 
this activity. The questionnaire had given to the students 
after one hour . Each right response carried 2 marks. 
The knowledge of the students was assessed on Day 0 
(immediately after intervention) and on Day7.During 
the second session after 7 days students got 5 minutes to 
recall the definition. There were no students dropped out 
of any of the sessions.

Variables :Independent variables in this study were 
mind mapping and self- learning and dependent variable 
is level of knowledge.

Hypothesis : Ho=There will be no significant change 
in the level of knowledge and the type of learning.

Results 

A total of 48 participants were recruited and 
randomized into two groups of 24 each.
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Table 1 : Demographic details of mind mapping and self-learning group   n=48 

Sr. no Demographic variable

Frequency

(Mind Mapping 
Method)

(Self- 
learning Method)

1 Age

a. Below 18years 9 10

b. 18years- 19years 8 9

c. 19years- 20years 4 3

d. 20years and above 3 2

2 Education

a. CBC board 14 8

b. State board 8 12

c. International 2 4

3 Gender

a. Male 7 6

b. Female 17 18

Both the groups, there were (n = 12) males and (n = 35) females. 19 students were below 18 years, 17 students 
are between the age group of 18to 19 years . 7 students were 19 years to 20 years and 5 students above 20 years. 22 
students were passed from CBC board, 20 students were from the state board and 6 students completed their studies 
from the international board 

Table 2 : Comparison of Mind mapping and self-learning session   n=48

  Mind mapping Self-learning method

Sr. 
no

 
Knowledge 

Score

1st session 2nd session 1st session 2nd session

Frequency % Frequency % Frequency % Frequency % 

1  Good 15 31.25% 9 18.75% 16 33.34% 5 10.41%

2 Average 6 12.50% 9 18.75% 7 14.58% 13 27.08%

3 Poor 3 06.25% 6 12.50% 1 2.08% 6 12.50%
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The table 2 shows the comparison of the rating of 
the two learning methods given by the students on the 
knowledge score. Total two sessions were taken . In the 
first session , on the day of intervention self learning 
group scored well. Good knowledge score achieved by 
16 students ( 33.34%). Poor score taken by one student 
( 2.08%). In second session ( after 7 days), 5 students 
achieved a good score while 13 students scored averaged 

and 6 students taken poor scores. In the mind mapping 
session first session 15 students taken a good scores ( 
31.25%) and 6.25 % (n=3) received poor scores. In 
the second session 18.75 % students received good 
scores and 12.50 % students received poor scores. 
But the second session Mind mapping group showed 
improvements than the self- learning group and the 
mean score difference is 0.33.

Table 3: Comparison of t score in mind mapping and self-learning group

Sr. no Session Mind mapping Self-learning Method T p-value

Mean(μ) SD(σ) Mean(μ) SD(σ)

1. First session 5.87 1.69 6.21 1.25 -0.76 0 .45

2. Second session 5 1.93 4.67 1.72 0.62 0.54

Mean score in Mind mapping group were 5.87 and 5 in session one and two . For self learning group, the mean 
effect was 6.21and 4.67 in first and second sessions. Hence Mind mapping technique proven to be more effective 
than Self learning method in recalling the definition.

Two sample t-test for comparison of effect of Mind mapping vs self-learning method.t-values for this comparison 
were –0.76 and 0.62 . Corresponding p-values were 0.45 and 054 and the p-value < 0.05 , so the null hypothesis is 
accepted 

Figure 1 Comparism of mean score of mind mapping and self-learning method.
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Table 4 : Association between the Self learning and selected demographic variables

Sr. No Demographic variables for Self learning 
method group in the first session Good Average Poor p-value

1 Age

Below 18 years 9 7 1 1

0.75
18years- 19years 8 4 2 2

19years-20years 4 2 2 0

20years and above 3 2 1 0

2 Higher 
education 

CBC board 14 9 3 2

0.87State board 8 4 3 1

 International 2 2 0 0

3 Gender
Male 7 6 1 0

0.53
Female 17 9 5 3

Table 5 : Association between the Mind mapping and selected demographic variables

Sr. No Demographic variables for Mind mapping 
group in the first session  Good Average Poor  p-value

1 Age

Below 18 years 10 8 2 1

 0.92
18years- 19years 9 6 3 0

19years-20years 3 2 1 0

20years and above 2 1 1 0

2 Higher education 

CBC board 8 6 1 1

0.45State board 12 8 4 0

 International 4 2 2 0

3 Gender
Male 6 5 0 1

0.10
Female 18 11 7 0

None of the demographic variables was found to have a significant association with mind mapping and self-
learning technique knowledge score and demographic variables. 

A surprising finding was that enthusiasm in the self-
selected study technique group was significantly higher 
than that in the mind map group in the first session. But 
in the second session recalling was upright with mind 
mapping group. That improvements in recall at a week 
re-test remained evident with just a single exposure 

to the mind map technique suggests a real benefit of 
this study technique compared with other memory 
strategies where benefits have been confined only to 
tests of immediate recall . Study techniques which 
have separately incorporated imagery, colour or the 
visual-spatial arrangement of keywords have each been 
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reported to significantly improve recall when compared 
with simple note taking or rote rehearsal9.

Summary :Mind maps are an effective study 
technique when used to improve factual recall 
from written material. Mind mapping facilitates 
the development of reflective thinking and deeper 
understanding and it helps learners to focus on a topic 
and solve a difficult topic in fun and creative way. More 
effort should be spent to support different approaches of 
learning compared to the traditional education strategies, 
especially here in India where lecture based teaching 
method predominates. So as both the teacher and the 
student have a better appreciative subject knowledge 
gained by this innovative teaching and learning method.

Recommendation

According to Blooms taxonomy, the order of 
thinking skills in increasing order (lower to higher)3. 
This study examined the remembering (Lower order 
thinking skills) part only. There is a need for advance 
studies to check the effect of the mind map strategy on 
higher order thinking skills like creative thinking
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Abstract
Water pollution occurs when unwanted material enter into water bodies (eg: lakes, rivers, sea, ponds, oceans) 
and contaminate the standard or quality of water. Humans and every one living species within the world 
are facing worst hazards of contaminated water. Raising awareness and knowledge regarding this issue is 
of great importance. At this point, environmental education on hazards of water pollution plays a key role. 
This study aims to assess the effectiveness of structured teaching program on knowledge regarding hazards 
of water pollution among undergraduate nursing students of Symbiosis College of nursing, Pune city. A 
pre-experimental one group pre-test post-test research study was conducted to assess the effectiveness of 
teaching. A structured questionnaire and checklist consists of total 30 question was the tool of the study to 
conduct the pre-test and post-test to the sample. From the results of pre-test it is evident that undergraduate 
students had average knowledge on hazards of water pollution and after the structured teaching program 
the results of post-test it is evident that students gained excellent knowledge regarding hazards of water 
pollution after teaching program. The main focus was to develop knowledge, skills and ways to shield the 
water through structured teaching program and absolutely was achieved. 

Keywords: water pollution, hazards, structured teaching programme, effectiveness, knowledge. 

Introduction

Water is that the essential element that creates life 
on earth possible. Without water there would be no life. 
Although 71% of the earth surface is covered with water 
only a tiny fraction of this water is available to us as 
fresh water. About 97% of the entire water available on 
earth is found in oceans and is just too salty for drinking 
or irrigation. The remaining 3% is fresh is fresh water. 
Of this 2.997% is locked in ice caps. Thus only 0.003% 
of the earth’s total volume of water is easily available to 
us as lakes, groundwater, rivers, streams and wetlands. 
[1] 

When the standard or composition of water changes 
directly or indirectly as a results of man’s activities such 
it becomes unfit for any useful purpose is claimed to be 
polluted. Source of pollution can be readily identified 
and cannot be identified which is said to be as point and 
non-point sources of pollution. [2]

The major cause of water pollution are urban runoff, 
excess pesticides usage, industrial waste, oil spillage, 
sewage water and many improper way of using water in 
household. This lead to major hazards of water pollution 
like water borne disease, increase in mortality rate of 
under five children due to water borne disease, unfit 
drinking water, Arsenic poisonings, danger to marine 
life.While the foremost necessity is prevention, fixing 
effluent treatment plans and treating waste through these 
can reduce the pollution load within the recipient water. 
There is need for awareness of water pollution and its 
effects are essential so that we can act responsibly to 
protect and conserve water for future generations. [3] 

Statement 

A study to assess effectiveness of structured teaching 
program on knowledge regarding hazards of water 
pollution among undergraduate students of Symbiosis 
College of Nursing, Pune city. 
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Objectives

1) To assess the pre-test knowledge regarding 
hazards of water pollution among under-graduate 
students of Symbiosis College of Nursing of Pune City.

2) To assess the post-test knowledge regarding 
hazards of water pollution among under-graduate 
students of Symbiosis College of Nursing Pune City.

3) To determine the effectiveness of Structured 
Teaching Programme regarding hazards of water 
pollution among under-graduate students of Symbiosis 
College of Nursing Pune City.

4) To find out the association pre-test level of 
knowledge with their selected demographic variables. 

Operational Defintion 

● Assess

In this study it means the assessment of the 
effectiveness of Structured Teaching Program amongst 
under-graduate students of Symbiosis College of 
Nursing Pune City. 

● Effectiveness

In this study effectiveness means improving the 
knowledge and practice regarding hazards of water 
pollution among under-graduate students of Symbiosis 
College of Nursing of Pune City. 

● STRUCTURED TEACHING 
PROGRAMME

In this study it refers to systematically planned 
teaching programme designed to provide knowledge 
regarding hazards of water pollutions among under-
graduated students of Symbiosis College of Nursing 
Pune City. 

● Knowledge

In this study, knowledge means to understand the 
level of information, understanding and skills gained 
by the under-graduate students of Symbiosis College 
Nursing Pune City regarding the hazards of water 
pollutions. 

● Hazards

In this study, hazards means those dangerous things 
that likely cause water pollution which knowledge is to 
be assessed among under-graduate students of Symbiosis 
College of Nursing Pune City. 

● Water Pollution

In this study, it is referred to the assessment of the 
effectiveness of Structured Teaching Programme on 
knowledge regarding substances that are harmful to 
water among the under-graduate students of Symbiosis 
College of Nursing Pune City. 

● Under-Graduate Students

In this study, under-graduate students are the students 
who the research will be carried out on regarding their 
knowledge on hazards of water pollution in Symbiosis 
College of Nursing Pune City.

ASSUMPTION:

● The structured teaching programme may have 
effectiveness on knowledge regarding hazards of water 
pollution among undergraduate students.

● The teaching activities may show them to 
protect and conserve water for future generations. 

Research Design:
The selection of research design is the most 

important step as it provides the framework for the 
study. 

Experiment Group Pre-test Teaching Program Post test 

Keeping in view the objective of the study, the 
research design selected for the study is pre-experimental 
one group pre-test post-test design. In this present study 
we have a one experiment group. We will assess the 

previous knowledge by conducting pre-test and provide 
a teaching program. After that we will conduct the post-
test to assess the effectiveness of our structured teaching 
program.
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In this study independent variable is structured 
teaching program and dependent variable is knowledge 
regarding hazards of water pollution among 
undergraduate students.

Setting of The Study

Symbiosis College of nursing which is located in 
Senapati Bapat road of Pune city is the setting of the 
study.

POPULATION:

The population of this study comprises of 
undergraduate students of Symbiosis College of nursing, 
Pune city. 

SAMPLE 

The sample of our study is undergraduate student of 
Symbiosis College of nursing.

Sample size:-

Sample size consists of 60 nursing students.

Criteria for selection of sample 

The criteria that specify population characteristics 
are referred to as inclusion and exclusion criteria.

INCLUSION CRITERIA 

● Nursing students of symbiosis college of 
nursing 

● Those who understands English 

EXCLUSION CRITERIA 

● Those who are not willing to participate

● Those who were absent during data collection. 

SAMPLING TECHNIQUE 

Non-probability convenience sampling technique 
was used for selecting the sample for the research study.

DATA COLLECTION TECHNIQUE AND 
INSTRUMENTS:

This study is aimed at assessing the knowledge 
regarding hazards of water pollution among 
undergraduate nursing students through structured 

teaching program. Hence a self-structured questionnaire 
and checklist tool was prepared to collect the data.

DEVELOPMENT OF TOOL

Self-structured questionnaire and checklist was 
prepared to assess the effectiveness of structured 
teaching program regarding hazards of water pollution 
among undergraduate nursing students.

DECRIPTION OF TOOL

SECTION 1 - Demographic variable which 
comprised of name of the student, age, gender, marital 
status, Education, and household annual income and 
email-id of the student.

SECTION 2- self structured questionnaire consists 
of 20 question regarding hazards of water pollution.

SECTION 3- Checklist to know the views on 
hazards of water pollution.

CONTENT VALIDITY 

To check the content validity of the tool it was 
submitted to seven experts. The experts were experience 
in clinical expertise, interest in the problem being 
studied. They were requested to give their opinion on the 
appropriateness and relevance of items in the tool. As a 
whole the suggestions and comments of experts included 
was to add demographic variables and grammatical 
corrections. The necessary modifications were made 
as per as the expert advice and tool was found to be 
relevant.

RELIABILITY:

Reliability is a degree to which an assessment tool 
produces stable and consistent results. An instrument is 
reliable to the extent that its measure reflect true scores 
that is, to the extent that measurement errors are absent 
from obtained scores. 

Karl Pearson test-retest method was used to establish 
a reliability of structured questionnaire and checklist. 
Reliability was satisfactory and the value of knowledge 
obtained is 0.80.

DATA COLLECTION:

On day one we explained the purpose of our research 
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study to each students and instructions regarding the 
pre-test was given. Confidentiality of their response was 
assured. Pre-test response was received on the same day 
using the tool. 

On day two we provided them a video presentation 
of our teaching program and a power point presentation 

file and made sure they watched the video and file. 

On day three, post-test was taken using the same 
tool.

Analysis of Data 

SECTION – I 

Table - 1 Frequency and percentage distribution of samples on selected demographic variables.

n=60

Sr. no. Demographic data Frequency Percentage (%)

1. Age

● Less than 17 - -

● 17-20 year 32 53.3%

● 20years and above 28 46.7%

2. Gender 

● Male 15 25%

● Female 45 75%

● Other - -

3. Marital status 

● Married 3 5%

● Unmarried 57 95%

4. Education

● Secondary school 1 1.7%

● Higher secondary 9 15%

● Undergraduate 50 83.3%

5. Household annual income

● 50000-100000 27 45%

● 100000-300000 18 30%

● 300000 and above 15 25%

The data presented in the above table shows, no samples were found in the age group of less than 17, 32(53.3%) 
samples were in the age group of 17-20 years, and 28(46.7%) samples were in the age of 20years and above. 

The above table shows, 15(25%) were male students, 45(75%) were female students and the other students were 
not there. 
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The above table demonstrates that 3(5%) of the 
students are married and 57(95%) of the students are 
unmarried.

Related to education, 1(1.7%) of the Nursing 
students were secondary school qualified, 9(15%) 
were higher secondary qualified, and 50(83.3%) were 
undergraduate.

The above table shows that 27(45%) of the samples 
household annual income is between 50,000-1,00,000, 
18(30%) of the samples household annual income 
is between 1,00,000-3,00,0000, and 15(25%) of the 
samples household annual income is 3,00,000 and above. 

SECTION- II 

Table- 2 Distribution of samples according to the pretest knowledge scores of the nursing students 
regarding hazards of water pollution. (n=60) 

Pre-test

Level of knowledge Frequency Percentage (%)

Excellent 20 33.33%

Good 38 63.33%

Poor 2 3.34%

Table- 2 shows the frequency and percentage distribution of samples according to the pre-test knowledge score of 
the nursing students regarding hazards of water pollution. It revealed that 20(33.33%) of the students have excellent 
knowledge, 38(63.33%) have good knowledge and 2(3.34%) of the Nursing students have poor knowledge regarding 
hazards of water pollution. 

SECTION-III 

Table- 3 Distribution of samples according to the post-test knowledge scores of the nursing students 
regarding hazards of water pollution. (n=60) 

Post-test

Level of knowledge Frequency Percentage (%)

Excellent 34 56.66%

Good 26 43.34%

Poor 0 0

Table- 3 shows the frequency and percentage distribution of samples according to the post-test knowledge scores 
of the Nursing students regarding hazards of water pollution. It revealed that 34(56.66%) of the Nursing students 
have excellent knowledge and 26(43.34%) of the Nursing students have good knowledge. 
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SECTION-IV 

Table-4 Comparison of the pre-test and post-test 
knowledge scores of the nursing students regarding 
hazards of water pollution. 

To test the statistically significant difference between 
the mean pre-test and post-test knowledge scores of the 

Nursing students regarding hazards of water pollution. 
the following null hypothesis was stated. 

Hypothesis-01

The mean post-test knowledge score is higher than 
the mean pre-test knowledge scores of the nursing 
students regarding hazards of water pollution. (n=60) 

Knowledge Mean Mean difference T-test value Probability value

Pre-test 18.767
1.783 2.1845 P = 0.0107

Post test 20.55

Table- 4 shows that, mean post-test knowledge 
score of the nursing students regarding hazards of water 
pollution are significantly higher than their mean pre-
test knowledge scores. In order to find out the significant 
difference between the mean score of pre and post-
test knowledge score of the nursing students regarding 
hazards of water pollution paired‘t’ test was computed. 
The calculated value is higher than the table value 
(T-test value 2.1845), the null hypothesis was rejected, 
and the research hypothesis was accepted. Hence the 
researcher concluded that gain in knowledge is not by 
chance but by structured teaching program on hazards 
of water pollution. 

SECTION V 

Association between the pre- test knowledge and 
practice scores of the nursing students regarding 
hazards of water pollution and demographic 
variables 

To identify the association between the pre-test 
knowledge scores on Nursing students and the selected 
demographic variables. The following null hypothesis 
was stated 

HYPOTHESIS-02 

There will be no significant association between 
the pre-test knowledge scores of Nursing student’s 
knowledge and selected demographic variables. 

Table-5 Association between the pre- test knowledge score of the nursing students regarding hazards of 
water pollution with the demographic variable (n=60) 

Demographic Variable Frequency 
numbers Excellent Good Poor Fisher’s exact test

Age
Less than 17
17-20 year

20years and above 

00
32
28

00
11
09

00
20
18

00
01
01

 
1.0



3680      Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4

Gender
Male 

Female 
Other 

15
45
00

05
15
00

09
29
00

01
01
00

 
0.634

Marital status
Married 

Unmarried 
03
57

02
18

01
37

00
02

0.346

Education
Secondary school 
Higher secondary 

Undergraduate 

01
09
50

00
03
17

01
06
31

00
00
02

 
0.999

Household annual income
50000-100000

100000- 300000
300000 and above

27
18
15

10
05
05

16
13
09

01
00
01

 
0.836

In the table-5 shown above, fisher’s exact test is 
carried to find out the association between the knowledge 
of nursing students regarding hazards of water pollution 
and demographic variables. The result shows there is no 
significance association between age, gender, marital 
status, education, household annual income of the 
student. 

Recommendation: 

● A study can be conducted to assess the awareness 
of environmental issues among undergraduate students.

● A study can be conducted to assess the 
effectiveness of environmental science on school 
students. 

Conclusion

The structured teaching program through 
presentation found to be effective in improving the 
knowledge regarding hazards of water pollution among 
undergraduate nursing students. Through this study, 
researchers have come to the statement of conclusion 
that nursing students had average knowledge before 
structured teaching programme regarding hazards 

of water pollution. Thereafter, the raised post test 
score gained from the structured teaching programme 
suggested effective in upgrading their knowledge about 
water pollution. Education activities on the hazards 
of water pollution is extremely important as it helps 
students to apply right attitudes when dealing with the 
environment. 

Ethical Clearance:

● The study proposal was sanctioned by the 
ethical committee of Symbiosis college of Nursing.

● The study was explained to participants and 
informed consent was taken from the participants.

● Confidentiality of data collected was maintained. 
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Cont... Table-5 Association between the pre- test knowledge score of the nursing students regarding 
hazards of water pollution with the demographic variable (n=60) 
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how their decisions and actions affect the renewable 
sources. The students will seek more knowledge 
about environment issue and this will help to conserve 
renewable resources, it also teaches about ways we 
can take action to keep our environment healthy and 
sustainable for the future. The need for sustainable 
development is a key to future mankind. This will 
empower them to protect and act responsibly towards 
environment. 
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Abstract- 
Background: Respiratory emergencies is one of the life threatening conditions that quickly develop into 
respiratory failure landing into cardiac arrest hence EMS professional should posses updated knowledge 
regarding oxygen therapy and same should reflect in their beliefs and practice patterns. 

Aim: To assess the Awareness, Beliefs and Practice patterns regarding Oxygen therapy in prehospital 
management of respiratory emergencies amongst EMS professionals in Pune, India

Methodology: The study was conducted among 100 EMS professionals at Symbiosis Center for health 
Skills, Pune, India. A pretested and validated questionnaire developed by Aloushan et al3 was circulated 
among EMS professionals. The original 25 items questionnaire was utilized for the study, 9 items pertaining 
to awareness, 7 items pertaining to belief and 9 items pertaining to practice patterns. EMS professionals 
were given 1 day time limit to submit the completed questionnaire. The data collected was tabulated and 
statistically analyzed using SPSS version 23.0. 

Result: The mean awareness score of the participants in the study was found to be 4.67 and S.D is 1.63 
whereas the mean Practice pattern score of the participants in the study was found to be 3.44 and S.D is 1.44. 
Majority of respondents agreed that oxygen should be given under medical supervision and that humidified 
oxygen prevented dryness of upper respiratory tract. Greater emphasis needs to be laid on practical sessions 
demonstrating oxygen therapy in the EMS programs. 

Conclusion: It is essential that EMS professionals undergo regular skill upgradation courses and are 
evaluated at the end of each course. This shall ensure appropriate utilization of the oxygen therapy and 
minimization of medical errors thereby saving more lives.

Keywords: Awareness, beliefs, practice patterns 
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Background

Respiratory emergencies are one of the most 

common life threatening conditions encountered by 
Emergency Medical Services (EMS) professionals. 
Most patients present with respiratory distress which can 
quickly develop into respiratory failure and associated 
cardiac arrest. 

A study by Ghosal et al1 (2016) stated that prevalence 
of Asthma in India range between 2.05% to 3.5%, while 
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COPD prevalence in India varied from 3% to 8%.

Oxygen is the drug of choice in life threatening 
conditions like Acute Myocardial infarction, Stroke, 
Cardiac Arrest and some life compromising Respiratory 
diseases like COPD, Asthma, Congestive Heart Failure, 
Pulmonary edema etc.2 Oxygen is listed as one of the 
most effective and safe drug in these conditions.3 

The rationale behind utilizing oxygen therapy is that 
it compensates for the oxygen burden and helps maintain 
optimum levels of oxygen in blood thereby reducing 
breathing efforts.3

In prehospital scenarios oxygen is commonly 
delivered without any particular indication and in 
unknown concentration to treat hypoxemia, however 
administering higher concentration of oxygen can lead 
to a state of hyperoxia. The amount of oxygen to be 
delivered and the method of delivering oxygen depends 
on underlying medical conditions as well as acute and 
chronic stage of the particular disease.

Accurate knowledge of these principles is essential 
for all EMS professionals. Inappropriate use of oxygen 
can cause major harm to the patient and lead to rapid 
deterioration.4 

A study by Kondo et al5 (2019) concluded that 
prehospital oxygenation can improve the mortality rate 
among trauma patients but it should be administered and 
monitored by only trained staff.6 

A study by Ghebremicheal et al7 (2019) emphasized 
on formulating a protocol for appropriate oxygen 
delivery. 

Hence EMS professionals should possess updated 
knowledge regarding oxygen therapy and the same 
should reflect in their beliefs and practice patterns. 

Aim

This study intends to assess the Awareness, Beliefs 
and Practice patterns regarding Oxygen therapy in 
prehospital management of respiratory emergencies 
amongst EMS professionals in Pune, India 

Methodology

The study was conducted among 100 EMS 

professionals at Symbiosis Center for health Skills, 
Pune, India. The EMS professionals were previously 
given training in their academic curriculum.

A pretested and validated questionnaire developed 
by Aloushan et al3 was circulated among EMS 
professionals. The original 25 items questionnaire was 
utilized for the study, 9 items pertaining to awareness, 
7 items pertaining to belief and 9 items pertaining to 
practice patterns. 

The 9 items pertaining to awareness and 9 items 
pertaining to practice patterns are in form of multiple 
choice questionnaire where the participants were 
supposed to select single best option out of 4 options. 
The 7 items pertaining to belief required response on 
a 5 point Likert scale ranging from strongly agree to 
strongly disagree. 

Informed and written consent was taken from 
all the participants prior to the administration of the 
questionnaire. The participants were asked to respond to 
the questionnaire in 1 day. Responding to all items in 
the questionnaire were mandatory. All 100 participants 
submitted the completed questionnaire. The data 
collected was tabulated and statistically analyzed using 
SPSS version 23.0. 

Result

Table 1. Demographic data distribution

SEX PERCENTAGE

MALE 60%

FEMALE 40%

AGE IN YEARS 

25-30 YEARS 85%

31- 35 YEARS 10%

36-40 YEARS 3%

ABOVE 40 YEARS 2%

EDUCATION
B.A.M.S 30%
B.H.M.S 40%
B.U.M.S 20%

Other allied medical degree 10%
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Fig 1. Frequency graph distribution on Awareness among EMS Professionals about Oxygen Therapy 

Fig 2. Frequency graph distribution on Awareness among EMS Professionals about Oxygen Therapy

As shown in Fig 1 a significant majority of EMS 
professionals responded inaccurately on the items 
pertaining to indication and contraindications of oxygen 
therapy. Majority of respondents were aware of the 
correct definition of ventilation and normal oxygen level. 

As depicted in Fig 2, the respondents were well 
aware of the harms of oxygen therapy but responded 

incorrectly on the utilization of oxygen therapy in 
patients of ST Elevation Myocardial Infarction (STEMI) 
and head injury with normal oxygen saturation. 

The mean awareness score of the participants in the 
study was found to be 4.67 and S.D is 1.63
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Fig 3. Table showing perception level among Health care professionals about Oxygen therapy 

As seen in Fig 3. majority of respondents agreed that oxygen should be given under medical supervision and that 
humidified oxygen prevented dryness of upper respiratory tract. 

There was consensus amongst respondents that person with severe lung disease should be maintained in a 
prescribed oxygen range 

Fig 4. Frequency Graph distribution on Practice Pattern among EMS professionals about Oxygen Therapy
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Fig 5. Frequency Graph distribution on Practice Pattern among EMS professionals about Oxygen Therapy

Fig 4 the majority of respondents were not aware 
of the factors affecting pulse oximetry monitoring and 
collection of water in the oxygen tubing. Significant 
number of respondents responded incorrectly on the 
items pertaining to optimization of oxygen removal. 

As shown in Fig 5 most participants responded 
incorrectly on the items pertaining to devices used in 
Oxygen delivery. 

The mean Practice pattern score of the participants 
in the study was found to be 3.44 and S.D is 1.44. 

Discussion

Judicious use of oxygen therapy in critical 
emergencies can significantly impact the survival rate of 
patients. Unlike common knowledge that oxygen therapy 
is always beneficial, numerous studies have shown that 
unnecessary oxygen therapy can cause severe harm to 
the patient. 

The respondents being EMS professionals trained 
in oxygen therapy were expected to score better on the 
awareness items , but the mean score 4.67 is below par 
and points to the urgent need of continued education in 
the form of workshops and seminars. 

Majority of the respondents were unaware of the 
role of oxygen therapy in non-respiratory emergencies 
like ST Elevation myocardial Infarction (STEMI) and 
Head injury. 

The opinion of EMS professionals on continuous 
oxygen therapy versus intermittent oxygen therapy was 
deeply divided similarly there was no consensus on 
whether administration of oxygen as a drug is unsafe 
and dangerous .However majority of the respondents 
appreciated the importance of the oral and nasal hygiene 
while giving oxygen therapy to children. 

The scores obtained on the correct practice pattern 
in oxygen therapy were abysmal. This clearly shows that 
EMS professionals require more hands on training in real 
clinical situations. Most of the respondents were unclear 
about the methodology of oxygen delivery, monitoring 
and nursing care during oxygen therapy. 

Greater emphasis needs to be laid on practical 
sessions demonstrating oxygen therapy in the EMS 
courses. 

Conclusion

The study attempts to edge the awareness, beliefs 
and practice patterns with regards to oxygen therapy 
amongst actively working EMS professionals. Although 
the sample size is limited, result points towards a vast 
scope of improving the knowledge and skill set of EMS 
professionals. 

It is essential that EMS professionals undergo 
regular skill upgradation courses and are evaluated at 
the end of each course. This shall ensure appropriate 
utilization of the oxygen therapy and minimization of 



Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4      3687

medical errors thereby saving more lives. 
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Abstract
Introduction: This paper summarizes a structured expert panel session on the subject of barriers in initiating 
Simulation based andragogy in Healthcare Education in India. The expert panel consisted of members of 
academia in Medicine, Nursing, paramedical and representatives from the healthcare simulation technology 
industry. 

The global burden of unsafe medical care is significant and remains a cause of concern. Studies have shown 
that majority of medical errors do not result from individual negligence. Majority of the medical errors have 
been found to be preventable. Simulation Based Medical Education is the way forward in achieving greater 
patient safety and improving patient outcomes. 

Hence there is an urgent need to incorporate Simulation into the healthcare education system in our country. 

Objective: To discuss the current scenario of healthcare education, the role of Simulation and experience 
sharing on the barriers in its large scale initiation. 

Result: The key barriers that emerged during the discussion in utilization of Simulation based medical 
education were capital investment, psychological resistance, difficulty in integrating curriculum and lack of 
trained man power. 

Conclusion: This paper attempts to offer pragmatic solutions to the existing barriers and help mitigate 
medical errors and improve patient safety. 

Keywords: Simulation, challenges, healthcare education 

Introduction

This paper summarizes a structured expert panel 
session on the subject of barriers in initiating Simulation 
based andragogy in Healthcare Education in India. The 
panel session was conducted on the first World Patient 
Safety Day on September 17, 2019. The expert panel 
consisted of members of academia in Medicine, Nursing, 
paramedical and representatives from the healthcare 

simulation technology industry. The objective of the 
session was to encourage a free willing discussion on 
the current scenario of healthcare education, the role of 
Simulation and experience sharing on the barriers in its 
large scale initiation. 

The global burden of unsafe medical care is 
significant and remains a cause of concern1. Although 
comprehensive and precise data on medical errors is 
not available in India, studies conducted in the states 
of Uttarakhand and Karnataka estimate the rate of 
medical errors in tertiary hospitals to be as high as 25.7 
% and 15.3% respectively2,3. The landmark paper, “To 
err is human: Building a safer health system” in 2000 
estimated that between 44000 to 98000 people die in 
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hospital each year as a result of medical error. Studies 
have shown that majority of medical errors do not result 
from individual negligence. Errors are commonly caused 
due to faulty systems and processes that make people 
prone to commit error4. 

Majority of the medical errors have been found 
to be preventable. A Harvard medical practice study 
noted that 69% of the errors occurring in hospitalized 
patients are preventable5. Patient safety emphasizes the 
reporting, analysis and prevention of medical errors that 
lead to adverse health events6. The Government of India 
has taken a number of steps to improve the quality of 
healthcare services and strengthen patient safety7,8,9. 
The Government of India has collaborated with the 
Global Patient Safety Collaborative (GPSC). Under 
this initiative, India is the only country in the Southeast 
Asian region to receive technical support to strengthen 
education training capacity, research and leadership in 
patient safety10. Simulation Based Medical Education is 
the way forward in achieving greater patient safety and 
improving patient outcomes11. 

Hence there is an urgent need to incorporate 
Simulation into the healthcare education system in 
our country. Elaborated below are the broad themes 
that emerged during the expert panel discussion which 
focused on barriers in Simulation integration. 

Key Barriers in Integration of Simulation Based 
Medical Education- 

Capital Investment: 

The teaching methodology in Healthcare Education 
has slowly evolved in the past few decades and has 
witnessed subtle transitions from the archaic “chalk 
and talk” to usage of posters, slides and power-point 
presentations. To make learning more practical, case 
based methodology was introduced into the curriculum. 
All these sessons remained didactic and were completely 
centered around the instructor, and the learners acting as 
mere spectators. This form of learning failed to engage 
the learner and could not perform a platform for team 
based experiential learning. 

Simulation experiences across the globe have 
validated the efficacy of this methodology in 
improving the knowledge and practice of healthcare 

concepts, through numerous studies. Although the 
data available is limited in India, there is no reason to 
believe that Simulation wouldn’t positively impact 
Healthcare Education. In interaction with management 
representatives of various medical and paramedical 
colleges, a clear resistance to adoption of this andragogy 
has emerged. 

A key reason attributed, has been lack of funds and 
resources to introduce this technology. Although it is 
true that High Fidelity Simulation is a capital intensive 
investment where returns cannot be measured in real 
economic terms. The ultimate purpose of Simulation 
is to reduce medical error and patient safety, hence 
the outcome analysis should focus on the decrease in 
errors and complications in real healthcare settings. 
The skills learnt in a Simulation lab are applied by the 
learner, during his entire lifetime and hence the impact 
assessment in tangible terms during the learners training 
period is not practically possible. 

Even though, cost concerns are genuine, a resource 
crunched country like ours can explore the ‘Hub and 
Spoke’ model wherein one Simulation Centre in a 
geographical area can cater to all institutes in its radius. 
This shall allow extremely limited encounters per student 
but it would definitely help in providing a first-hand 
experience to maximum learners and facilitators. The 
experiences gained through this model can be utilized 
for a slow phasic expansion, based on the specific needs 
of each institute. This shall help in avoiding unnecessary 
investment on costly technology. Institutes shall be able 
to take decisions on their individualized requirements 
and opt for appropriate technology. 

Psychological Resistance: 

Traditionally, medicine has been learnt by bedside 
and clinical skills learnt on a live patient, still remain 
the gold standard. Yet, in the past few decades the 
opportunities of learning in the Medical ward are 
steadily shrinking. This is partly due to the increasing 
empowerment of patients leading to refusal of repeated 
examinations done by students on them. This has 
resulted in greater dependence on theory and lack of 
confidence among newly graduated doctors and nurses 
due to insufficient practice. When these healthcare 
professionals join a hospital or nursing home they are 
unable to perform clinical examination and invasive 
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procedures independently. 

Simulation offers an alternative for repetitive 
practice which can help boost the skill set of the learners. 
Simulation allows the learners to commit mistakes 
without causing harm to anyone and in many cases 
provide objective data for clinical skill performance. 
There is a widespread misconception that adoption of 
Simulation shall completely obliterate bed side teaching 
on live patients, but Simulation at its best is an adjunct 
and not a substitute. This false impression is responsible 
for psychological resistance amongst decision makers 
in healthcare institutions. This issue can be resolved 
by increasing advocacy and awareness created by 
existing simulation users. Existing users can share their 
experiences with application of Simulation, thereby 
allaying the fears of non-adopters. 

Simulation allows the teaming of rare clinical 
cases as well as deliberate practice of difficult clinical 
procedures. Both of these objectives cannot be achieved 
by bedside teaching alone. Hence, rather than shunning 
simulation, healthcare institutions should increasingly 
adopt this methodology for achieving better patient 
outcomes. 

Challenges In Integration: 

It emerged during the discussion that, for eminent 
institutions which have initiated Simulation based 
education, comprehensive integration into the curriculum 
remains a challenge. The vastness in the curriculum leads 
to paucity of time for both the instructors and learners 
and restricts the use of Simulation. Simulation sessions 
require elaborate preparation as well as background 
training n the methodology. This causes resistance 
among instructors to teach clinical cases on Simulators. 
They continue to prefer didactic teaching method 
because they are conditioned with this methodology for 
many years. 

Even guidelines for Introduction of Simulation 
into Curriculum and focus on skill learning have been 
emphasized by various medical and nursing councils 
very recently. These guidelines shall definitely boost the 
adoption but Healthcare Education Institutes shall require 
time and effort to implement the guidelines. Simulation 
is generally misinterpreted as only being the usage of 
high end technology manikins. High Fidelity Simulation 

is better for clinical scenario and team based learning, 
and hence should be utilized only for this purpose. Part 
task trainers constitute low fidelity simulation and can 
be used for effectively teaching a gamut of basic clinical 
skills. They require very less capital investment and can 
drastically improve the skillset of learners. 

Utilizing standardized patient for teaching case 
history taking and clinical examination is another 
modality of Simulation which is largely being 
unexplored in our country. Most international certifying 
examinations utilize standardized patients for student 
assessment. Hence a variety of simulation modalities 
can be used based on appropriate clinical requirement. 

Lack of Trained Man Power: 

Although the technology has gradually trickled 
into Indian institutions, providing qualified man power 
undoubtedly remains a daunting task. Simulation 
based education requires a radically different approach 
compared to didactic teaching. Also, the instructors need 
to be trained on high-end softwares for programming 
clinical cases. Faculty Development Programme have 
been designed and implemented in a few institutions 
but the frequency of such training sessions remains 
abysmally low. This can be attributed to the presence 
of only handful of certified Simulation educators in 
the country. For Simulation to be truly a pan India 
phenomenon, there is pressing need to develop a 
dedicated cadre of Simulation educators across the 
country. Train the trainer programs should be conducted 
at regular intervals by pioneering institutions to create 
a sizeable number of trainers well versed in Simulation 
Based Education modalities. 

Conclusion

Every new technology has faced varied kinds of 
barriers in its large scale implementation. Simulation 
Based Medical Education is a valuable addition to the 
healthcare education system in our country. The benefits 
of Simulation Based Medical Education far outway 
the limitations associated with it. This paper attempts 
to summarize the current simulation environment in 
our country. It also offers pragmatic solutions to the 
existing barriers in a hope that Simulation shall be 
adopted across the length and breadth of the country’s 
healthcare institutes thereby mitigating medical errors 
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and improving patient safety. 
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Abstract
Introduction: Poison is any substance, which causes ill effects, or death when inhaled, ingested or injected 
in living cells. Emergency Medical Professionals working in Ambulances play a very important role in 
initial management of poisoning. Hence, it is imperative that the EMS professionals should have requisite 
knowledge and possess the right attitude to be effective caregivers in cases of poisoning. 

Objective:  To evaluate the Knowledge and attitude regarding management of Acute Poisoning amongst the 
Emergency Medical Professional in Pune, India.

Methodology:

The study was conducted amongst 170 Emergency Medical Professionals in Pune, India. The eighteen-item 
questionnaire comprised of two key parameters – eight items testing Knowledge and ten items measuring 
Attitude. Each item on the questionnaire required a binary response. All items were required to be mandatorily 
filled. 

Discussion: The study evaluated the knowledge and attitude of the EMS professionals in initial management 
of cases of acute poisoning. Majority of the respondents possessed the right general knowledge about 
poisoning except that most felt that it was more important to treat the poison rather than patient but could 
not correctly differentiate between the early stage and late stage symptom of poisoning.

Conclusion: The study attempts to evaluate the knowledge and attitude of the EMS responders in acute 
poisoning and provides with significant areas with scope of improvement that can guide educators to 
accordingly tailor the teaching curriculum of the subject of poisoning.

Keywords: Acute Poisoning, Knowledge, Attitude and Practices (KAP), Prehospital Management, 
Emergency Medical Services Professionals 

Introduction

Poison is any substance, which causes ill effects, 
or death when inhaled, ingested or injected in living 
cells.1Poisoning can be differentiated into three types 
viz. Suicide, Homicide or Accidental. 

As per study conducted by Raut Asawari et al2, 
India has the highest incidence of poisoning in the world 
with more than 50,000 people dying every year due to 
toxin exposure. The National Poisons Centre (NPIC) 
at the All India Institute of Medical Sciences, New 

Delhi, India has held household products, followed by 
pharmaceuticals, agricultural pesticides and industrial 
chemicals, responsible for high incidence of poisoning.3 

Rakesh Sharma et.al4 in a study conducted in 2019, 
highlighted that the morbidity and mortality of poisoning 
can be reduced by development and implementation of 
effective intervention at primary level by health care 
providers and strategies on preventive aspect.

Emergency Medical Professionals working in 
Ambulances play a very important role in initial 
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management of poisoning. A study conducted by Fridtjof 
Heyerdahl et al5 observed that majority of the poisoned 
patients who were treated in prehospital settings were 
discharged without any requirement of hospital transfer 
and thus deemed prehospital treatment of poisoning as 
safe.

Being first responders, the EMS professionals have 
a crucial role to play in detection and management of 
ill effects of poisoning. Hence, it is imperative that the 
EMS professionals should have requisite knowledge 
and possess the right attitude to be effective caregivers 
in cases of poisoning. 

Objective

To evaluate the Knowledge and attitude regarding 
management of Acute Poisoning amongst the Emergency 
Medical Professional in Pune, India

Methodology

The study was conducted amongst 170 Emergency 
Medical Professionals in Pune, India. A previously tested 

and validated questionnaire by Fatmah Ali Abdullah 
Hakam et.al6 was utilized for the study. Majority of 
the respondents possessed the right general knowledge 
about poisoning except that most felt that it was more 
important to treat the poison rather than patient.

The eighteen-item questionnaire comprised of two 
key parameters – eight items testing Knowledge and ten 
items measuring Attitude. Each item on the questionnaire 
required a binary response. All items were required to be 
mandatorily filled. 

The questionnaire was administered through 
online mode after obtaining informed consent from the 
respondents. The respondents were given two days to fill 
the questionnaire and revert. Any queries pertaining to 
questionnaire was clarified during data collection. 

All 170 respondents reverted with completely filled 
questionnaire. The data was tabulated and statistically 
analysed with the help SPSS version 23. 

RESULTS: 

Figure 1.

As seen in figure 1. More than 95% of the respondents had the knowledge of the definition of poison and 
the importance of the dose and time of ingestion. 94% were aware that pesticides are the most common cause of 
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poisoning in developing countries. However as many as 32 % of the respondents felt it more important to treat the 
poison rather than patient. 

Figure 2.

As seen in figure 2. 73% of the respondents could identify Dry Mouth, Abdominal Pain and Salivation as the 
early symptoms of poisoning.

However majority of respondents incorrectly classified the late stage symptoms into early stages of acute 
poisoning. 

Figure 3.: As seen in figure 3. More than 80 % of the respondents correctly answered on the various initial 
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management strategy of poisoning. 

Figure 4: As seen in Figure 4. As many as 86% respondents felt that most poisoning type have their specific 
antidotes. 

59%

41%

Effectiveness of gastric lavage would increase as the time 
between ingestion and treatment increases.

T R U E F A L S E

 
Figure 5.

As seen in Figure 5. 59% of the respondents felt that effectiveness of gastric lavage would increase as the time 
between ingestion and treatment increases.

DISCUSSION

The study evaluated the knowledge and attitude of the EMS professionals in initial management of cases of acute 
poisoning.

Majority of the respondents possessed the right general knowledge about poisoning except that most felt that it 
was more important to treat the poison rather than patient. This approach can adversely affect the initial management 
of the patient because the EMS respondents should focus on stabilizing the patient and providing symptomatic relief 
rather than finding the exact poison. 
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Majority of the respondents could not correctly 
differentiate between the early stage and late stage 
symptom of poisoning. This could be due to lack of 
practical experience and can be corrected by increasing the 
exposure of the Emergency Medical Professionals to real 
world cases. The respondents scored well on all aspects 
of awareness about initial management of poisoning. 
This is significant because it showed the preparedness 
of the EMS Professionals in providing standard care in 
the initial management of poisoning. Surprisingly, only 
14 % of the respondents were aware that most poisons 
do not have a specific antidote. Management of most 
poisoning cases is based on general principles and these 
needs to be effectively communicated to the Emergency 
Medical Professionals. This will help them prioritize the 
management of poisoning effectively rather than waste 
precious time in searching specific antidotes. Another 
noteworthy point that needs to be emphasized is that 
majority of respondents that effectiveness of gastric 
lavage would increase as the time between ingestion 
and treatment increases. This is incorrect, as this would 
allow the poison to be absorbed into bloodstream thereby 
drastically reducing the effectiveness of gastric lavage. 

Conclusion

The study attempts to evaluate the knowledge 
and attitude of the EMS responders in acute poisoning 
and provides with significant areas with scope of 
improvement that can guide educators to accordingly 
tailor the teaching curriculum of the subject of poisoning. 
It throws light that there should be clarity regarding 
application of theoretical knowledge to the practical 
management of acute poisoning. 
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Abstract 
Introduction: With rapid evolution of information and research in Healthcare, students find it very 
challenging to keep pace with the latest knowledge. To overcome this challenge, Healthcare Information 
Technology should be implemented at multiple levels i.e. during their Under Graduate and Post-Graduate 
training which shall make them well versed with online learning. During the COVID-19 pandemic many 
healthcare institutions have adapted to online teaching methodology, to continue with the academic year but 
it is necessary to assess the effectiveness and impact on students.

In developing countries, where efficient educators in Healthcare are less in number, adapting to online based 
curriculum shall increase the reach of Healthcare Education to maximum learners. 

Objective: To assess the effectiveness of online teaching methodology among Emergency Medical 
Professionals 

Methodology: The study was conducted amongst 100 Emergency Medical Professionals in Pune, India. An 
online session on Basic Life Support and Emergency Medical Services protocols was conducted via Zoom 
application. Participants were asked to respond to a pretested and validated tool, the Student Evaluation of 
Online Teaching Effectiveness (SEOTE). 

Result and Discussion: Online teaching was introduced in most of the universities as an alternative to 
classroom training due to the COVID 19 pandemic. The study is an unique attempt to assess the participant 
feedback on the effectiveness of a single online session. The results clearly demonstrate that majority of the 
participants provided a very positive feedback of the online teaching session. 

Conclusion: The participants’ feedback with regard to online teaching was found to be highly encouraging. 
Further longitudinal studies are essential to gauge the impactfulness of online teaching as an alternative 
modality to classroom instruction.

Keywords: Online teaching, effectiveness, healthcare education, 

Introduction

With rapid evolution of information and research in 
Healthcare, students find it very challenging to keep pace 
with the latest knowledge. To overcome this challenge 

, Triola et al suggested that Healthcare Information 
Technology should be implemented at multiple levels 
i.e. during their Under Graduate and Post-Graduate 
training which shall make them well versed with online 
learning.1 Due to the COVID -19 pandemic, various 
healthcare institutions have adapted their teaching 
methods to online format instead of classroom training. 
This has been implemented to ensure continuity in the 
student academic year. Although online learning is a safe 
method of educational instruction, the online teaching 
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methods used during this period need to be assessed for 
its effectiveness and impact on students.2,3

The current COVID -19 pandemic situation should 
be used as an opportunity to introduce newer modalities 
of teaching and provide better solutions in Healthcare 
Education.4 A research study conducted by Peia et al 

recommends that there should be evaluation for assessing 
the effectiveness of online teaching method and it should 
be considered as a potential teaching method.5 The 
objective of online teaching is to give optimum training 
to students, to enhance their knowledge and skills. 

Aminizadeh, et al, in a study conducted in 2017 
concluded that online teaching methods can be 
recommended for theoretical aspects and the traditional 
classroom methods can be used for teaching subjects 
which are more practical and skill based.6 Redding et 
al compared online teaching with traditional classroom 
teaching among pre–licensing insurance students and 
found that online courses were more effective. They 
suggested that similar research should be conducted in 
other fields to determine the utility of online teaching.7 

Mahadevan et al in a study concluded that online 
courses for emergency medicine can be effective as an 
add on for classroom-based programs. In developing 
countries, where efficient educators in Healthcare are 
less in number, adapting to online based curriculum shall 
increase the reach of Healthcare Education to maximum 
learners.8 

Objective: 

To assess the effectiveness of online teaching 
methodology among Emergency Medical Professionals 

Methodology

The study was conducted amongst 100 Emergency 
Medical Professionals in Pune, India. An online session 
on Basic Life Support and Emergency Medical Services 
protocols was conducted via Zoom application. The 
session covered topics on Activating Emergency Medical 
Services (EMS), Patient Assessment, Acute Poisoning, 
High Quality Cardiopulmonary Resuscitation, Rapid 
Defibrillation, Early transport to Hospital and Post 
Cardiac Arrest Care. The session lasted for four hours 

and the participants interacted verbally, by unmuting 
themselves and via chat method in the zoom application. 
Videos depicting scenarios, skills and protocols 
alongwith power point presentations explaining the 
theoretical aspects of Basic Life Support were shared. 
Course assignments were provided to the participants on 
completion of the session. 

As soon as the session was completed, participants 
were asked to respond to a pretested and validated tool, 
the Student Evaluation of Online Teaching Effectiveness 
(SEOTE). This tool developed by Bangert (2004) 
to assess constructivist-compatible online teaching 
practices recommended by Chickering and Gamson’s 
Seven Principles of Effective Teaching (1987).9 The 
questionnaire tool was further validated by Bangert in 
2008 recommending that it is best suited and appropriate 
tool for assessing the quality of online instructional 
effectiveness of higher education.10 

Out of the original twenty-three item questionnaire, 
five items based on Web based Course development 
Tools (WebCT) were excluded from the present study 
as they were considered inapplicable and eighteen items 
were retained and comprised of seven key parameters – 
four items testing Student Faculty Interaction (SF), four 
items testing Cooperation Among Students (CAS), three 
for testing Time on Task (TT), two for Prompt Feedback 
(PF), two for Diverse Talent and Ways of Learning 
(DTWL), two for High Expectations (HE) and one for 
Active Learning (AL). 

Participant responses were elicited using a six-
point Likert scale which ranged from strongly agree (6) 
to strongly disagree (1) (i.e., strongly agree (6), agree 
(5), mildly agree (4), mildly disagree (3), disagree (2), 
strongly disagree (1)). All items were required to be 
mandatorily filled. The questionnaire was administered 
through online mode after obtaining informed consent 
from the respondents. The respondents were given one 
day deadline to fill the questionnaire and revert. Any 
queries pertaining to the questionnaire were clarified 
during data collection. 

85 respondents out of 100 participants reverted with 
completely filled questionnaire. The data was tabulated 
and statistically analysed with the help of SPSS version 
23. 
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Result

 
Figure 1: Responses for Prompt Feedback 

As seen in Figure 1 majority of the participants were satisfied that their questions about course assignments were 
promptly responded and they were provided with supportive feedback related to course. 

 
Figure 2: Student Faculty Interaction 
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As seen in Figure 2 almost all participant felt that the instructor communicated effectively and was enthusiastic 
about online learning. 

 
Figure 3: Diverse talents and ways of learning 

As seen in Figure 3, most students agreed that the instructor was respectful to students’ ideas and views as well 
as the technology did not interfere with learning. 

 
Figure 4: Cooperation among participants 

Figure 4 shows almost all participants felt comfortable interacting with the instructor and other participants as 
well as the course design stimulated thoughtful discussions. 



Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4      3701

 
Figure 5: Time on Task 

Figure 5 shows that the participants found the course to be user friendly and allowed them to complete 
assignments across a variety of learning environments 

 

As seen in Figure 6, participants found the assignments for the course to be of appropriate difficulty level. 



3702      Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4

Discussion

Online teaching was introduced in most of the 
universities as an alternative to classroom training due 
to the COVID 19 pandemic. As the pandemic continues 
to be a global healthcare challenge, novel modalities are 
essential to ensure the continuity of student education. 
Online teaching should just not remain a formality to 
complete the curriculum instead it should be an effective 
and impactful teaching tool.

The study is an unique attempt to assess the 
participant feedback on the effectiveness of a single 
online session. The results clearly demonstrate that 
majority of the participants provided a very positive 
feedback of the online teaching session. The participants 
found the instructor to be accessible even outside of the 
online course which is essential because it is difficult to 
communicate all aspects of a subject within the limited 
time available online. 

Technology at times can be a barrier in effective 
communication of the subject but if the course is well 
designed, technology doesn’t interfere with the learning 
process as was found in this study. 

Classroom teaching allows a free flow of interaction 
between the instructor and students as well as within 
themselves. The study found that participants experienced 
similar satisfaction with regards to interaction even 
during an online session. 

Majority participants agreed that the course used 
examples that clearly communicate expectations for 
completing online assignments. This is crucial because 
the assignments are utilized to judge the level of 
understanding of the students with regard to the course 
subject. 

Conclusion

The students’ feedback with regard to online 
teaching was found to be highly encouraging. The 
current study is limited by its sample size as well as the 
feedback being collected only for a single online session. 
Further longitudinal studies are essential to gauge 
the impactfulness of online teaching as an alternative 
modality to classroom instruction. Repetitive practice 
with hands on training for skills based courses is very 
essential. 
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Abstract
Introduction- The lockdown period amid Covid -19 has given the opportunity to the teaching faculties to 
work from home and to practise teaching learning activities using various online pedagogies (Zoom, WebEx, 
Google classroom, Google meet etc) to fill the knowledge gap which may transpire if the teaching learning 
activities are ignored and not taken earnestly. Hence taking this in consideration and prioritizing the need of 
learning activities to be carried in the virtual methods mostly all teaching faculties in various institutes have 
planned itinerary with the online teaching learning session hour by hour and day by day and also assigned 
assignments to the students to evaluate the effectiveness of their teaching. Methodology:A Non-Experimental 
Descriptive Research Approach “. The study was conducted among various teaching institutes of Pune 
City. The selection of sample was based on easy geographical accessibility, cooperation, and availability 
of samples.The sample size for study was 100,selected by using Non Probability Convenience Sampling 
Technique from various teaching institutes of Pune City who met the inclusion criteria.. Objective:1.To 
assess the opportunities with work from home in teaching faculties from selected institutes of Pune City 2.To 
assess the obstacles faced with work from home in teaching faculties from selected institutes of Pune City3.
To associate the demographic variables with the opportunities and obstacles of work from home in teaching 
faculties from selected institutes of Pune City.Result :The analysis asserts that the opportunities related 
to personal growth were sometimes applicable for 83% and was often applicable for 17 % of the teaching 
faculties, work opportunities for majority of the teaching faculty’s i.e. 82 % were often applicable and for 
only 18% of them these opportunities were applicable some times. Work obstacles were often applicable for 
53 % of teaching faculties and sometimes applicable for 47 % of teaching faculties. Technological obstacles 
were often applicable to 88% of teaching faculties and for 12 % it was applicable sometimes. Conclusion: 
Work from home related to teaching faculties is associated with various opportunities and obstacles however 
it proposes that work from home can be given to teaching faculties also as it is more opportunistic to the 
teachers as well to the institutes.

Key words: Opportunities,Obstacles work from home, teaching,faculties.

Introduction and Background

Is It Time to Let Teaching faculties to work from 
home?

There is a prediction given by Bill Gates that till 
the year 2050, It is been assumed that 50 % of the staff 
working may move toward work from home by choosing 
home as workplace. Anyhow we don’t know these 
employees will work from home extensively or not, they 
have given this estimation, based on the current situation. 
There was a study done in august 2019 saying that work 

from home performance becomes more commonplace 
.There is evolution emerging for work performing 
anywhere, During which the workers can live and work 
from any were .There was a study in 2017 that says 
that the many workers are willing to just accept 8% less 
choice to work from and also with the work from home 
strategy ,the organizations can even add more importance 
to the workers and slo can grant area flexibility ,with this 
they might have a peaceful environment which will help 
them to maintain work life balances and can lower their 
travel expenses 1,4The importance of work-life balance 
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has significantly increased in recent years and though 
work from home is often more common in IT sector 
however the teaching faculties amid covid-19 lockdown 
have gained the opportunity to figure from home and 
to practice teaching learning activities using various 
online pedagogies (Zoom, WebEx, Google classroom, 
Google meet etc) to fill the knowledge gap which may 
result if the teaching learning activities are overlooked. 
Hence taking this in consideration and prioritizing the 
requirement of learning activities to be carried within 
the virtual methods mostly all teaching faculties in 
various institutes have planned agenda with the web 
teaching learning session hour by hour and day by day 
and also assign assignments to the scholars to referee the 
effectiveness of their teaching and the evidences say that 
work life balance is decisive involvement within human 
resources altogether organizations..There is a research 
which says that remote working is beneficial to learn the 
institutes also. The increased productivity at the extent of 
enterprises, increased retention and access to cost-saving 
are documented well.3 With all the above evidences 
and identifying the current need of work from home in 
teaching faculties. The researchersproposed the need to 
conduct the current research to identify opportunities 
and obstacles related to work from in teaching faculties. 
The current research will help to identify the obstacles 
faced by the teaching faculties and further strategies can 
be developed to overcome the obstacles and facilitate 
work from home in teaching smoothly and effectively.

Objective:

1.To assess the opportunities with work from home 
in teaching faculties from selected institutes of Pune City 

2.To assess the obstacles faced with work from 
home in teaching faculties from selected institutes of 
Pune City

3.To associate the demographic variables with 
the opportunities and obstacles of work from home in 
teaching faculties from selected institutes of Pune City 

Methodology:

Research Design:The researchers have used A 
Non-Experimental Descriptive Research.The study was 
conducted in the selected teaching institutes.

Sampling techniques: NonProbabilityconvenient 
sampling technique was used and all teaching faculties 
from various institutes of Pune City were selected

Subject Size:100 Teaching faculties; willing to 
participate and working in the various teaching institutes 
of Pune city were selected. These participants were 
clearly informed about the study and its purpose. 

Tools of data collection: In the present study the 
below scales were used to collect the data.

Structured Questionnaire to assess the opportunities 
and obstacles with work from home in teaching 
faculties from selected institutes of Pune City.It has 
two sections:Section I: Consisted of items related to 
demographic variables of the subjects of the study.
Section II: Consisted of 15questions regarding 
opportunities with work from home in teaching 
faculties.It is divided in 2 Parts Part A-Questions related 
to Personal growth opportunities Part B- Questions 
related to Work opportunitiesSection III: Consisted of 
15 questions regarding Obstacles faced with work from 
home in teaching faculties.It is divided in 2 Parts Part 
A- Questions related to work obstaclesPart B- Questions 
related to technological obstacles

Validity and Reliability of tools: Tools were 
validated by the experts and the reliability was done by 
Cronbach’s Alpha coefficient test. Cronbach’s alphas 
were r= 0.86, & 0.9 for assessing the opportunities and 
obstacles with work from home in teaching faculties 
from selected institutes

Findings

The analysis and interpretation of the data collected 
to determine the opportunities and obstacles with 
work from home in teaching faculties from selected 
institutes was done keeping the objectives of the study 
in consideration.

1. To assess the opportunities with work from home 
in teaching faculties from selected institutes of Pune 
City.2.To assess the obstacles faced with work from 
home in teaching faculties from selected institutes of 
Pune City.3.To associate the demographic variables with 
the opportunities and obstacles of work from home in 
teaching faculties from selected institutes of Pune City. 
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The result was divided in IV Sections

Section –I: Description of Distribution of Demographic Variables.Section – II: Description of Opportunities’ of 
Work from home in teaching faculties.Section – III: Description of obstacles faced with work from home in teaching 
faculties.Section –IV: Association of demographic variables with the opportunities and obstacles of work from home 
in teaching faculties.

Section – II

Description of Opportunities’ of Work from home in Teaching faculties

Part-A Opportunities -Personal Growth 

N=100

Fig 1 : Describes the data related to opportunities related to personal growth in teaching faculties.

Part B -Work opportunities

N=100 

Fig 2: Describes the data related to Work opportunities in teaching faculties.

Section – III
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Description of obstacles faced with work from home in teaching faculties

Part-A Work obstacles 

N=100

Fig 3: Describes the Work Obstacles during work from home in the teaching faculties

Part-B Technological obstacles

N=100

Fig 4 :Describes the technological Obstacles during work from home in the teaching faculties

Section –IV

Association of demographic variables with the opportunities and obstacles of work from home in teaching 
faculties
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Table 1: Describes the data related to association of demographic variables with the opportunities and 
obstacles of work from home in teaching faculties.

N=100

Demographic variable Never applies 
to me.

Sometimes applies 
to me.

Often applies to 
me. P Value

Age

21-30 7 15 15

0.59343931-40 8 18 14

41 and above 8 7 8

Gender
Female 10 20 16

0.590949
Male 10 29 15

Marital Status
Unmarried 10 10 35

0.07503
Married 8 17 20

Syllabus 
allocated for 
which class

All 3 3 8

 
0.99187

B.Sc 6 3 10

M.Sc 5 2 12

B.Sc 3 2 11

P.B.BSc and B.Sc 5 3 9

P.B.BSc and M.Sc 5 2 8

Number of 
children’s 
You have

1 8 8 15

0.2234792 14 8 18

Not Applicable 15 7 7

Age of your 
Children’s

0- 1 Year 8 10 9

0.985481
2-5 Years 7 8 10

6 years and above 8 9 7

No applicable 8 7 9

Type of 
Family

Nuclear family 35 10 10

0.07503
Extended/Joint Family 20 8 17
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Discussion

This study was aimed to assess the opportunities 
and obstacles faced during work from home teaching 
faculties working in various institutes of Pune City. 
Hence the data was gathered from the participants and 
analysis was done to find the result. 

Findings related to Opportunities of Work from 
home in teaching faculties

Opportunities related to personal growth in the 
teaching faculties 

Figure 2 : Data describes the Part A of opportunities 
related to work from home in teaching faculties which 
deals with the opportunities related to personal growth 
The parameters measured related to personal growth 
were - Are the teaching faculties able to master various 
online training session, getting opportunity for execution 
of existing technical skills one step ahead, Able to 
enhance their skills on online teaching applications and 
technologies, Acquiring time to work on new research, 
obtaining chance to mould virtual classroom more 
productive and useful for students. The analysis says 
that the above points were sometimes applicable for 
83% and was often applicable for 17 % of the teaching 
faculties.Also majority of them i.e. 58 % of them able to 
enhance their skills on online teaching applications and 
technologies and 50 % of them were getting opportunity 
for execution of existing technical skills one step ahead. 

Work Opportunities in the teaching faculties 

Figure 3 describes the Part B of opportunities 
related to work from home in teaching faculties which 
deals with the work opportunities. The parameters 
measured related to work opportunities were –They 
have feasibility to work more in most productive time, 
Increased Possibility to take care of family members by 
giving more attention and time ,They can also work in 
case of sickness, They can conserve and save traveling 
expenses, It has also advanced their time planning and 
management skills, They are able to give preference 
for quality time with family, Able to attain slot to de 
stress themselves by yoga and medication, Also able to 
enhance quality in teaching students via virtual teaching 
and now they are confident in online teaching. The result 
says that the above work opportunities for majority of 
the teaching faculties i.e. 82 % these work opportunities 

were often applicable and for only 18% of them these 
opportunities were applicable some times. 

Findings related to description of obstacles faced 
with work from home in teaching faculties

Work Obstacles during work from home in the 
teaching faculties 

Figure 4 describes the Part A of obstacles related 
to work from home in teaching faculties which deals 
with the work obstacles .The parameters measured 
related to work obstacles were –There were hinders in 
exchange of information ,coordinating in team work and 
communication gap with co-workers, Faced difficulty to 
access organization documents from home(Eg : Books 
and various reading materials ), Faced plagiarism issues 
in students assignments, Lack of continuity in work , 
Students face issues of lack of attention and concentration 
,Unable to maintain inter personal relationships with 
students and social interaction within the class ,Course 
quality is not up to the mark, Difficulty in accessibility of 
laptop or PC. Hence the result says that these obstacles 
were often applicable for 53 % of teaching faculties and 
sometimes applicable for 47 % of teaching faculties.

Technological Obstacles during work from home 
in the teaching faculties

Figure 5 describes the Part B of obstacles related to 
work from home in teaching faculties which deals with 
the technological obstacles .The parameters measured 
related to technological obstacles were –difficulty in 
accessibility of various online pedagogies, network issues 
which effects the work, difficulty in student accessibility 
for applications and software, inadequate technology 
support, frequent technology failures, the software’s 
rapidly change or update due to hanging issues, difficulty 
in maintaining privacy and confidentiality as software’s 
gets hacked, increased workload due to network issues 
and other technology failures, teaching is becoming 
technological centered then student centered .Hence the 
result for these parameters says that these obstacles were 
often applicable to 88% of teaching faculties and foe 12 
% it was applicable sometimes. 

Findings related to Association of demographic 
variables with the opportunities and obstacles of work 
from home in teaching faculties
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Table 7 Represents that since all the p-values 
corresponding to age, gender, marital status ,syllabus 
allocated ,number of children’s ,age of children’s and 
type of family ,are large (more than 0.05).Hence age, 
gender, marital status, syllabus allocated ,number 
of children’s ,age of children’s and type of family 
were found to have no significant association with 
the opportunities and obstacles of work from home in 
teaching faculties.

Similar to current study findings there was study 
done on the tele working the basic an assessment of the 
benefits and drawbacks. In their result the researcher had 
said that though there’s a crucial variation to form and 
there were several drawbacks  which will make the 
performance during telworking to decline, these 
problems and work are different from the obstacles that 
can be  prevent teleworking if they are implemented in 
the institutes. Several employees have told that they had 
problem to get the office documents and information 
while teleworking1. 

A study on teaching professionals for their work life 
balance was conducted. The study result the researcher 
has said that the 9.467 which is the result value using chi 
square test for age of the participants and also their level 
of attitude they have for work life balance. Since the 
p value was 0.304 and 0.595 that is larger than 0.005.
Hence the research has accepted null hypothesis stating 
that no significant relation between the participants’s 
age, gender with their level of attitude towards their 
work life balancing 4. 

In an another study result which is done on 
the suitability of the working place reception and 
decreased time for communication within the co-workers 
are the some of the most important factors which are 
badly affected via tele working. In this study the 
research has also said there is no significant effect on the 
work outcome of tele working with their time planning 
skills and lowering travel expenses also there difficult o 
acquires documents from office. However, reduced time 
for communication within the co-workers has increased 
the productivity of tele-workers and may be seen as a 
contra argument to the social isolation of tele-workers.

Conclusion:The study result has shown various 
opportunities and obstacles faced by teaching faculties 
to render here knowledge towards students,Work from 

home if often very common in IT sector but know after 
knowing the opportunities related to work from home 
in teaching faculties. It can be concluded that teaching 
faculties can also work from home effectively and also 
gain various opportunities related to their work, fortheir 
personal growth and also for the institutes, Though 
working from home by teaching faculties also associated 
to have various obstacles, But if the institutes resolve 
their obstacles then they can work more productively. 
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Abstract 
Menstruation: Despite the irrational taboos related to it, menstruation is a natural physiological method that 
each healthy girl undergoes. Though every girl experiences it on a regular basis, not everyone seems to 
be intelligent about the necessity to confirm hygiene. Menstruating girls ought to pay explicit attention to 
private hygiene. During this time, a woman’s vulnerability towards major ailments will increase. 
Poor expelling hygiene will result in several problems, such as fungal or microorganism infections of 
the reproductive tract and the urinary tract.

The result shows during assessment of selected practices of menstrual hygiene among rural women 97% 
wash hands after changing pad, 98% women take bath during their menstruation, 38% women’s family 
keeps them and their things separate during menstruation, 5% women have financial crisis/problem for 
buying sanitary napkins and also 57% women avoid travelling to menstrual hygiene 
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Introduction 

The challenge, of addressing the socio-cultural taboos 
and beliefs in menstruation, is further compounded by 
the fact the girls’ knowledge levels and understandings 
of puberty, menstruation, and reproductive health are 
very low. [1]

In India, still women of rural areas are suffering from 
reproductive tract infection due to poor management of 
menstrual hygiene. [2]

Causes of poor menstrual hygiene in rural area in 
India are due to believe myths and taboo like using of 
cotton cloths during menstruation and lack of money. 
This study finding says that a lot of attention is needed 

for the practices of menstrual hygiene among rural 
women. [3]

Materials and Methods

Research design

- Research design used in this study was Non-
Experimental descriptive design to find out the 
assessment of selected practices of menstrual hygiene.

Research approach:

-In this study Quantitative approach was used.

Setting of the study:

-This study was conducted in selected rural area of 
Pune city.

Sample and Sampling technique:

-Non-probability convenience sampling technique 
was adopted.

DOI Number: 10.37506/ijfmt.v14i4.12207
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Tool preparation:

-To collect the data for present study a structured 
questionnaire schedule was developed for the 
Assessment of selected practices of menstrual hygiene 
among rural women at Pune city.

Development of tool:

A tool consists of two sections as follows:

Section I: Demographic variables (Marital status, 
Religion, Education, Income, Duration of menses).

Section II: Self-Structured questionnaire to assess 
selected practices of menstrual hygiene among rural 
women.

Sample size: 

-Sample size consists of 100 women at selected 
rural area of Pune city. 

FINDINGS:

SECTION I: Distribution of the samples based on 
the demographic variables in terms of frequency and 
percentage. 

Table no. 1 Description of demographic variables

n=100

Demographic variable Frequency Percentage

Marital Status

Married 82 82

Unmarried 18 18

Separated 0 0

Divorced 0 0

Religion

Hindu 98 98

Muslim 1 1

Christian 1 1

Any Other 0 0

Education

Illiterate 18 18

SSC 41 41

HSC 32 32

Graduate & Above 9 9

Income

Below 10,000 36 36

10,001 - 20,000 37 37

20,001 - 40,000 15 15

Above 40,000 12 12

Extended Family 14 14

Single Parent 2 2

Duration of menses?

2 - 3 days 32 32

4 - 5 days 52 52

5 - 7 days 16 16

More than 7 days 0 0
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Section II: Analysis and Interpretation of data collected from the women residing in rural area (Susgaon) of 
Pune city.

Table no. 2: Analysis and Interpretation of data collected from the women on menstrual hygiene practice.

Self-administered practice variables
Frequency

(f)
Percentage

(%)

Do you wash your hands after changing pad?
No

3 3

If yes, (specify)…
97 97

Do women take bath during your menstruation?
If Yes, how many times do 
you take bath? (………..

98 98

No
2 2

Does women family keeps them and their things separate 
during menstruation?

Yes 38 38

No 62 62

Do women have fi nancial crisis/problem for buying 
sanitary napkins?

Yes 5 5

No 95 95
No

4 4

While travelling how do you maintain your menstrual 
hygiene?

Avoid Travelling 57 57

Using Public Washroom 43 43

Data collected from women on menstrual hygiene shows that the majority of women (97%) does not use natural 
material like sand, leaves, cotton, ash etc. during menstruation. It’s also seen that majority of women (79%) do not 
use cloth during menstruation but if they use, they prefer washing cloth of period stain with soap and water (15%) 
and they use natural light to dry it (15%). Majority of women (96%) shave their pubic area and also, (74%) of rural 
area women uses Indian commode present at home. 

 
Fig. 1. Bar diagram shows sanitization of used cloth by women during menstruation.
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Fig. 2. Bar diagram shows how women maintain menstrual hygiene during traveling. 

Discussion

This current study investigated the assessment of 
selected practices of menstrual hygiene among rural 
women at Pune city.

As indicated, the data was collected from 100 
women from the rural area by a structured objective type 
questionnaire and solely truthful results were achieved.

However, it’s important to educate about the 
importance of the use of sanitary pads and the harms of 
using cloths.

The fi ndings of the study are mentioned in relation 
to the objectives. 

Conclusion

Menstruation is a normal biological function in 
females and in the society, the practices followed are 
highly variable across different regions.

The analysis of data reveals that menstrual hygiene 
practices plays a very important role to prevent women 
from various deadly diseases and infections. 

57% of the respondents avoid traveling which 
indicate their perception towards good hygiene practice. 

As a result, we found that majority of the women 
menstrual hygiene practices were found to be satisfactory 
among the rural women but few restrictions were 

practiced during menstruation. 
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Abstract
Despite of the increasing advancement in the healthcare system, medication errors continue to exist. 
These errors are an increasing burden in modern healthcare practice in terms of both human sufferings and 
financial costs. Classification, Preventive Measures and the methods of Incident Reporting are the crucial 
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Introduction

Medication errors leave remarkable impact on both 
known and unknown subject. Neglected, unnoticed or 
non- documented errors can prove to be fatal. Medication 
errors have also increased burden in modern healthcare 
practice in terms of both human sufferings and financial 
cost. Drug- related errors cause an estimated 7000 deaths 
per year in USA 1. Also, it has been found that adverse 
drug event cost a single teaching hospital $5.6 million 
of which $2.8 million was preventable 2. Adverse 
drug event (ADE) is serious type of medication errors. 
ADE’s are defined as injuries resulting from medical 
interventions related to drugs 3. Among these ADE’s, 
the preventable ones are medication errors 2–5. At least 
1.5 million preventable ADE’s occur every year in the 

United States 3. Preventable ADE’s costs over $4685 in 
tertiary hospitals 6 and $3511 in community hospitals 
7. The field of anaesthesia and critical care medicine 
are even at a higher risk for medication errors due to 
increased used of highly potent fast acting narrow dose 
range drugs in a relatively short time period. Medication 
errors have a large impact on healthcare cost and patient 
safety as well 6,7. Numerous studies have been conducted 
by various authors in the developing countries to evaluate 
the cause and determine the preventive measures to 
reduce the same. But the data regarding same is vast 
and widely distributed. The purpose of this review is to 
provide a platform to improve understanding regarding 
medication errors among undergraduates, interns, 
trainee as well as all healthcare professionals and take 
a step ahead in reducing the burden of medication error 
and improve patient safety in the future.

Methods

The online data sources Scopus, Web of science, 
PubMed, JSTOR, Science direct, MESH, google scholar 
and bibliographic databases were searched for key terms 
like incident reporting, medication errors, patient safety, 
preventive measures. Total 980 papers published from 

DOI Number: 10.37506/ijfmt.v14i4.12208
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1980 till 2019 were screened. Out of which 33 papers 
written in an English language, focusing on classification 
and cause of medication error, preventive measure were 
included for narrative review. 

Definition of Medication errors:

The most compressive and widely accepted 
definition was proposed by Ferner and Aronson 8. 

They defined medication error as a ‘failure in the 
treatment process that lead to or has the potential to 
lead to harm to patients’. The ‘treatment process’ also 
known as the ‘medication use process’ is collectively 
the prescribing, compounding, dispensing, drug 
administration and monitoring processes, which are 
carried out after the decision for treatment has been 
made by the doctor. A ‘failure’ is the inability to attain a 
specified standard during the course of these processes.

The United States National Coordinating Council 
for Medication Error Reporting and Prevention defines a 
medication error as “any preventable event that may cause 
or lead to inappropriate medication use or patient harm 
while the medication is in the control of the healthcare 
professional, patient, or consumer. Such events may be 
related to professional practice, health care products, 
procedures, and systems, including prescribing, order 
communication, product labelling, packaging, and 
nomenclature, compounding, dispensing, distribution, 
administration, education, monitoring, and use”9.

Classification of Medication Errors 

Medication error can be classified in many ways 
some of the commonly used methods of classifying 
medication errors are as follows.

I. According to their cause 8 

a. Mistakes: happen when an error is made in 
planned action. Further subdivided as 

i. Knowledge- based errors: are due to lack of 
knowledge 

E.g. Doctor prescribing wrong dose of drug due to 
unfamiliarity. 

ii. Rule- based errors: are due to misapplication of 
a good rule or application of a bad rule. 

E.g. prescribing penicillin-related drug to patient 
with known drug allergy to penicillin despite a system 
warning. 

b. Skill- based errors: are committed when 
executing correctly planned actions. Could be 

i. Slip (action based) E.g. pharmacy technician 
intends to dispense amoxicillin but picks wrong bottle 
and dispenses ampicillin.

ii. Lapse (memory based) E.g. nurse intends, 
but forgets to administer the evening dose of drug to a 
patient. 

II. According to the stage in the process 8 

a. Prescribing errors: further subdivided as 

i. Irrational and inappropriate prescribing: occur 
if drug is prescribed based on missing or incorrect 
information and also if drug is prescribed without 
understanding the relation between the pathophysiology 
of the problem and the mechanism of action of the drug.

ii. Ineffective prescribing: is prescribing a drug 
that is not effective for the indication in general or for 
the specific patient.

iii. Under prescribing; is failure to prescribe a drug 
that is indicated and appropriate, or the use of too low a 
dose of an appropriate drug. 

iv. Overprescribing: is prescribing a drug in too 
high a dosage. 

b. Transcription errors: specific type of data 
entry error that is commonly made by human operators

c. Dispensing errors

d. Drug administration errors

Dispensing errors and drug administration errors are 
further subdivided as

i. Wrong drug: is giving totally different drug 
than that is prescribed

ii. Wrong dose: giving high or low dose

iii. Wrong frequency: advising to take a particular 
drug once rather than twice. 
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iv. Wrong route: giving oral dose rather than 
intravenous/intramuscular. 

v. Wrong patient: giving a drug not intended for 
that patient.

III. According to the severity of outcome 10

They are classified as per the degree of severity as

a. A- Potentially serious error that can cause 
permanent harm to patient, may increase hospitalization 
or need of additional treatment.

b. B- Clinically significant error can increase need 
for patient monitoring.

c. C- Clinically non- significant error that does not 
harm the patient.

IV. According to medication error severity index 
9.

The most widely used severity scoring system 
for medication errors was introduced by the National 
Coordination Council For Medication Error Reporting 
And Prevention (NCC MERP) of United States. 

Is based on severity reporting program and is 
effective in identifying problem areas and trends so 
that quality assurance and medical committees can 
implement measures to improve drug use. 

But this system underestimates the actual number of 
medication errors. 

The categories of medication errors as per severity 
index are:

Category A: circumstances or events that have the 
capacity to cause errors.

Category B: An error occurred but the medication 
did not reach the patient.

Category C: An error occured that reached the 
patient but did not cause patient harm.

Category D: An error occurred that resulted in the 
need for increased patient monitoring, but no patient 
harm.

Category E: An error occurred that resulted in the 

need for treatment or intervention and caused temporary 
patient harm

Category F:An error occurred that resulted in initial 
or prolonged hospitalization and caused temporary 
patient harm.

Category G: An error occurred that resulted in 
permanent patient harm.

Category H: An error occurred that resulted in 
near- death event.

Category I: An error occurred that resulted in 
patient death.

V. According to the nature of onset 11

They are distinguished by the length of time 
taken for a bad outcome to occur and the place in the 
organizational hierarchy where the errors originate. 

a. Active errors: have an immediate effect; active 
errors are committed by people who are in direct contact 
with patients

b. Latent errors: have delayed effects; latent 
errors occur due to failure in strategic decision making in 
the system that takes place higher up in the organizational 
hierarchy. They do not have immediate bad outcomes, 
and may lie dormant for a long time until they combine 
with an active failure to allow an error to happen.

Preventive Measures:

According to Reason’s theory, medication errors 
occur as a result of combination of both active and latent 
failure12,13. 

Active failures occurs due to human negligence, 
carelessness and forgetfulness 13. But human errors are 
inevitable. 

On the other hand, medication errors can be easily 
reduced by stopping latent failure by improving the 
system in a way that error cannot occur13.

Broad approaches that can be used to combat 
medication errors are as follows –

A. Technological Interventions 

a. Computerized Prescription Order Entry 14
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Refers to a process of medical professional entering 
and sending medication orders, test results and treatment 
instructions electronically via a computer application 
instead of on paper charts directly to the pharmacy or 
other healthcare provider to administer to patient.

b. Computerized decision support system 15,16. 

Is defined as “any software designed to directly aid 
in clinical decision- making in which characteristics 
of individual patients are matched to a computerized 
knowledge base for the purpose of generating patient- 
specific assessments or recommendations that are then 
presented to clinicians for consideration.” 

c. The Prescribing Information & 
Communication Systems 17

Is an evolving system developed in Birmingham, 
England. It combines electronic prescribing facilities 
together with patient history and reports and contains 
algorithms to prompt the prescriber. 

d. Personal Digital Assistants 18,19

Also known as Handheld Computers, Pocket 
Personal Computers and Palm Pilots.

They are pocket sized computers that are capable of 
accessing the internet, sending and receiving data and 
storing textbooks worth of information. 

They provide immediate access to vital and clinically 
relevant disease information at the point of care. 

Several infectious diseases applications are available 
that provide information on pathogens, diagnosis, 
medication and treatment.

e. Mobile Clinical Assistants (MCA) 20 

These are smart phones and tablets containing 
medical software for use by Health Care Providers. 

Smartphones and tablets combine both computing 
and communication features in a single device that can be 
held in hand or stored in a pocket, allowing easy access 
and use at the point of care. With the advancements, 
MCA’s have become handheld computers.

f. Automated Dispensing Machines 21 

Are decentralized medication distribution systems 
that provide computer-controlled storage, dispensing, 
and tracking of medications.

g. Smart Devices 22 

Smart devices have built-in drug libraries and dose 
error reduction system (DERS), which allow the users to 
choose the desired medication from an approved list and 
input the required patient information, after which the 
smart devices calculate the infusion rate. Drug libraries 
contain the most commonly used IV medications and 
the DERS alerts the user if the calculated infusion rate 
exceeds the normally accepted dosing limits. These 
dosing limits can be expressed as either hard dose limits 
(i.e. cannot be bypassed by the users thereby preventing 
users from starting the programmed infusion) or soft 
dose limits (which provide a warning that the dose may 
be too high but will still allow users to start the infusion 
as programmed after the limits are acknowledged).

h. Bar-code Assisted Drug Dispensing (BCDD) 
System 23

The BCDD System consists of a barcode printer, 
a barcode reader, a mobile computer (with Wi-Fi), a 
computer server and software. Each drug in the hospital 
is labelled with a unique barcode. When a patient is 
prescribed medication it is faxed, sent electronically 
or hand delivered to the hospital’s pharmacy and 
entered into the computer system by a pharmacist. The 
pharmacist dispenses the barcoded dose of the drug 
to the patient’s floor. When it’s time for the clinician 
to administer the medication, he uses handled device 
to scan the barcodes on his identification badge, the 
patient’s wristband and the drug. If the barcode point-of-
care system (BPOC) cannot match the drug to be given 
with the order in the system, it alerts the clinician with 
a visual warning. Each patient’s barcode holds all the 
information about the patient and his medication. The 
BPOC system is designed to make sure that the right 
drug is given to the right patient via the right route in the 
right amount and at the right time. This is referred to as 
the “Five Rights.”

Advantages of Technological 
Interventions14–18,20–24 

· Standardizes the medication order.



3720      Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4

· Eliminates the illegibility of hand written 
prescriptions. 

· Eliminates verbal orders.

· Minimizes human errors.

· Increases evidence- based practice.

· Helps in decision making and selecting drugs as 
per patient’s needs.

· Decrease Medication error.

Limitations of Technological Interventions 

· Large capital is required for installation of the 
systems. 

· Successful implementation depends on user 
attitudes and acceptance of technology.

B. Improving the Quality of Hand-Written 
Prescriptions 

Following Strategies should be incorporated to 
improve the quality of Hand-Written Prescriptions 

i. Using Standard Prescription Formats 25. 

j. Using ‘one write’ non-carbon prescription 
forms that generate an instant copy 26.

k. Using standard approved abbreviations 25,26. 

l. Introduction of ‘Do Not Use’ list of error-prone 
abbreviations 27–29. 

m. Teaching medical undergraduates universal 
prescribing standards 30.

C. Marking Or Labelling Of Storage Facility 
31,32

All Drug Storage facilities (small or large) should 
have proper markings or labels; whether it is related 
to Pharmacy, Nursing Station, Operation theatre, 
Wards, emergency drug trays, etc, this will help in 
avoiding medication errors while handling look-alike 
medicine ampoules, vials or drug packagings. Unique 
identification marks or colour codes can be used.

Syringes in anaesthesia departments also can be 
labelled or different colour codes can be used to prevent 

medication errors.

D. Preparing Check List And Judicious Follow 
Up By Second Person 31 

Standard check list should be prepared and 
judiciously followed by the healthcare provider 
team. For e.g. in operation theatre before starting any 
procedure, the operation theatre technician should 
check operation theatre against standard check list and 
emphasize on issues related to technical details, after 
that sister in-charge should do the same and emphasize 
on issues related to her services, later junior doctor and 
senior doctor of respective specialty should do the same 
before starting the procedure. This helps in eliminating 
errors at each level.

E. Detailed Referral Notes 

All referral cases should have comprehensive referral 
note. The note should contain essential information in 
relation to patient’s past history, as well as medication 
administered and procedures carried out at primary 
level. This will alarm the treating doctor regarding the 
patient’s condition and prevent repetition of any error if 
at all it has occurred. 

Incident reporting:

With the advancements in the field of education and 
technology, patient’s awareness and knowledge about 
diseases and their management is also increasing, so 
healthcare providers need to be more vigilant to avoid 
unfortunate outcomes and medico-legal claims. All 
efforts should be invested in reporting and prevention of 
medication errors. 

Annie et al in their survey in India found that fear 
of medico legal issues (43.3%), fear of judgment from 
colleagues (23%) and unavailability of a system or an 
authorized person to report (20.2%) were reasons for not 
reporting errors32.

“Culture of blame” and a notion that an error can 
be a sign of inability on the part of the physician were 
identified as barriers to incident reporting in various 
studies 33,34. Without reporting there can be no data and 
without data there can be no analysis and without analysis 
active and latent conditions will remain undiscovered 
and may influence future occasions. 
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Data regarding incident reporting in the developing 
world is scare which is indirectly increasing burden on 
healthcare providers; so following strategies should be 
incorporated. 

1. Establishment of blame free, non-punitive 
environment where errors are openly reported and 
discussed without fear of retribution, penalties or loss of 
employment. 

2. Empowerment of all medical personnel to voice 
concerns when they believe actions may lead to patient 
harm. This technique is known as a “hard stop” where 
any healthcare professional can call for an immediate 
cessation of the process if they believe harm could result 
to the patient.

3. Quadruple learning. Means using feedback to 
learn local lessons and make local changes at the level 
of individual practitioner or team; using that information 
to also make changes at level of institutions or hospitals, 
while simultaneously feeding the reports into a national 
system and being able to share the national information 
at international level. 

Conclusion

Healthcare providers being humans make errors 
from time to time. Medication error being 14th cause of 
death all over the globe becomes concern for healthcare 
fraternity. There are various causes of medication errors 
and numerous preventive measures to avoid them. It is of 
utmost importance to accept that error can occur at any 
and every stage of drug administration and the healthcare 
providers should be vigilant enough to identify the error, 
report them in a blame free environment, analyse the 
root cause and take measures to change the procedures 
as per the lessons learnt and continue the monitoring 
process. All the healthcare organizations should be 
vigilant to implement the technological advancements as 
well as training of professionals for same to ameliorate 
the existing facilities and improve patient safety. 
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Abstract

While whole world is facing the outbreak of COVID-19, universities are crucially affected at their core: The 
students. For them, the period is undoubtedly very stressful: classes are moved online, semesters abroad are 
postponed, examinations and how they are conducted remain uncertain. As universities have gone virtual 
within a matter of days, how have these affected students? For the students the stress and anxiety level is 
very high due to lock down. 1

Due to COVID-19 student’s anxiety level about examination has become very serious issue now days. 
College students are experiencing very serve anxiety level due to the lock down. . When stress is perceived 
negatively or becomes excessive, it leads to anxiety before and during examinations and ultimately affects 
their academic achievement. As due to the pandemic situation many classes were conducted online mode of 
teaching but as the

COVID -19situation is not yet under control students anxiety level is increasing day by day about their 
examination2. The present study was conducted to know the examinations anxiety felt by college students 
due to lock down. The sample consisted of 60 college students drawn using Non Probability convenience 
sampling method from selected colleges of city studying in Professional Courses (Including first year, 
Second year, Third year and Fourth year respectively) . A questionnaire was developed by the researcher 
to access examination anxiety among college students. The result shows correlation between examination 
and anxiety of college students due to lock down. Design - The present study is a descriptive research. The 
data was collected from the primary sources. Results- Non Probability convenience sampling technique 
used to collect information from 60 participants studying in colleges of Pune city. And found that out of 60 
participants who participated in the current study the results were 50% students have very severe anxiety 
level, 20% have severe anxiety, 20% moderate level of anxiety and 5% have Mild anxiety and reaming 
5% no anxiety level about their upcoming examinations Conclusion- This study was mainly conducted to 
assess the students anxiety level about examination during lock down .and it is understood that students are 
suffering with anxiety level. . 

Keywords – Examination, Anxiety, College students, COVID-19, lock down 

Introduction 

In response to the COVID-19 pandemic facing 
the world it is affecting more on students. When we 
left, there was not so much fright about COVID-19, as 
it had just started. It started sinking in gradually.3 But 
now, there is a lot of anxiety among students about 
their examination. As how examination will go on. 
Universities and schools across the country have been 

closed and exams postponed since March 16, 2020 when 
the Centre announced a countrywide classroom lock 
down as one of the measures to contain the COVID-19 
outbreak. Later, a nationwide lockdown was announced 
on March 24, 2020 which has now been extended till 31st 
June 2020, The COVID situation is not in control and 
examination schedule is not clear for students 4.Exactly 
this is creating lot of anxiety among the students.5 As 
students left for their native places before the lock 
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down announced and if university will make sudden 
anncounmets for examination leaving them no time to 
prepare for examination as well many students have left 
their books at hostels left hurry at their native places 
and many students are staying at very remote place 
where they cannot reliable completely on online mode 
of study.6,7 This all creating many more anxiousness 
among the students. As well many students are worried 
about as the syllabus is not complete and assignments 
are yet and how the mode of examination will be there, ? 
 As COVID -19 cases are higher day by day and there is 
no clear about examination schedule this all have impact 
on students psychology. There is lot of disturbances to 
the mental health due to this lock down. As well many 
students facing that without library and other resources 
it is impossible to study 

This Lock down is having great impact on students’ 
academic performance. 

Objectives of The Study

1. To assess the anxiety level of students on 
examination during lock down. 

Methodology 

The non-experimental descriptive survey study 
was conducted in the various cities where youth were 
participated through non probability convenience 
sampling technique. The self-administered structured 
questionnaires and check list were used. The collected 
data were analyzed by using descriptive and inferential 
statistics 

Analysis and Interpretation 

Description of subject characteristics

A total sample of 60 college students was selected 
by using non Stratified random sampling technique. The 
professional college going students have participated in 
the study ( Including first year, second ,third year fourth 
year and other respectively) out of which the from first 
year5%, second year 10% ,third year 14% ,fourth year 
11% and other 20% ) accordingly 

Male participants were least in numbers i.e. 12% 
as compare to female participant’s i.e.48% Out of 60 
participants selected for the study majority the age group 
was 21 -22 years of age that is 25% , 18-19 years of age 

was 3% , 19-20 years of age was 8% and 20-21 years 
of age 10% and remaining were from other that is 14% 
have participated in the study. 

Discussion 

The study was conducted to check the student’s 
anxiety on examination during lock down. ”. Total 60 
participants have participated in the study. Out of which 
five age group was selected from 18-19yrs, 19-20, 
20-21years and 21-22 years and others yes and 20-21 
years the majority of the participants were from the age 
group of 21-22 yrs. and majority of female participants 
have participated in the study. 

The HAMILTON ANXIETY scale was used to 
assess the data. After obtaining the data the result was 
found that And found that out of 60 participants who 
participated in the current study the results were 50% 
students have very severe anxiety level, 20% have 
severe anxiety, 20% moderate level of anxiety and 5% 
have mild anxiety and reaming 5% no anxiety lev

The research found that. The same study was 
conducted with the title “EXAMINATION STRESS 
AND ANXIETY: A STUDY OF COLLEGE 
STUDENTS” shows that the correlation between 
examination stress and anxiety is highly significant 
so the, states that there is no relationship between 
examination stress and anxiety among college students. 
Students of college feel stress before examination and 
it leads to anxiety. High aspirations, poor study habits, 
more study problems, change in medium of instructions 
and low socio economic conditions, test anxiety, fear 
of failure, competition for grades, excessive academic 
load and concentration and memory are the factors 
responsible for examination. 

Conclusion 

This study was mainly conducted to assess the 
“student’s anxiety on examination during lock down” The 
present study highlights the perceived stress by college 
students who already lead a hectic routine and lifestyle.. 
We believe that providing students psychological 
support and assurance can help the students to overcome 
the anxiety in the lockdown and perform better in their 
studies. As well we should provide periodic counselling 
to the students and encourage them to study on daily 
basis during lock down .Hence the students will have 
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less fear for upcoming examination. As well be should 
help the students to check various coping strategies 
which they can adopt to come out of this anxiety level 
and this will help them to concentrate their studies and 
have better academic performance . 

AcknowledgemenT- The researcher thanks all the 
respondents who had been participated in this study. 
The main purpose of writing this paper was to assess 
the student’s anxiety level on examination during lock 
down. 

Ethical Clearance-Institutional Research 
committee 

Source of Funding- Self 

Conflict of Interest – Nil 

References 
1. Senturk S , Dogan N T.Determination of the Stress 

Experienced by Nursing Students’ During Nursing 
Education . International Journal of Caring Sciences 
.2018 ; 11 ( 2) :896

2. Roy D , Tripathy S , Kara K S , Sharma N , Kumar 
S Verma , Kausha V . Study of knowledge, attitude, 

anxiety & perceived mental healthcare need in 
Indian population during COVID-19 pandemic. 
Asian Journal of psychiatry. 2020; 51(2): 592 

3. Singh C , Sharma S , Sharma K R . Level of stress 
and coping strategies used by nursing interns. 
Nursing and Midwifery Research Journal. 2011 ; 7 
(4):152-160 

4. Smith, M., Calam, R., & Bolton, C., 2009, 
Psychological factors linked to self-reported 
depression symptoms in late adolescence. 
Behavioral and Cognitive Psychology. 2009; 37(1): 
73-85 

5. Wong, P. T. P. & Gupta, V. The positive 
psychology of transformative organizations. In V. 
Gupta. Transformative Organizations. 2004; 8(2): 
341-360 

6. Deepika Sheroun, Dapple D Wankhar. A Study to 
Assess the Perceived Stress and Coping Strategies 
among B.Sc. Nursing Students of Selected Colleges 
in Pune during COVID-19 Pandemic Lockdown. 
International Journal of Science and Healthcare 
Research.2020; 5(2): 280-288 

7. Taylor E S , Stanton L A . Coping Resources, 
Coping Processes, and Mental Health. Annu. Rev. 
Clin. Psychol. 2007.3:377–401 



3726      Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4

Prevalence of Childhood Obesity and its Prevention- 
Systematic Review

Ranjana Chavan1, Mangesh Jabade2, Dipali Dumbre2

1Assistant Professor, 2Tutor, Department of Community Health Nursing, Symbiosis College of Nursing, Symbiosis 
International (Deemed University), Senapati Bapat, Road Pune, Maharashtra

Abstract 
Introduction: Childhood obesity is one of the most serious public health challenges of the 21st century 
and prevalent global public health issue as children. The number of overweight or obese infants and young 
children (aged 0 to 5 years) increased from 32 million globally in 1990 to 41 million in 2016. Overweight and 
obese children are likely to stay obese into adulthood and more likely to develop non communicable diseases 
like diabetes and cardiovascular diseases at a younger age. Therefore Prevention of childhood needs high 
priority. Material & Methods: 125 citations in PubMed & ISI Web of science found by electronic search and 
finally 19 articles were selected for writing systemic review. The search strategy consisted of search strings 
composed of terms targeting: prevalence, childhood obesity, prevention we restricted the search to articles 
published since 2012 to appropriate balances feasibility of implementation and the validity of the resulting 
information. Result: The prevalence of overweight and obesity among children and adolescents aged 5-19 
has risen dramatically from just 4% in 1975 to just over 18% in 2016. (WHO, 2017). Somewhere between 
5.74 percent and 8.82 percent of school children in India are obese. In China, the overweight and obesity 
rate in children aged 7 and over was 12.2% and 7.3%, respectively. Four different studies were screened 
which was focused on at least one components like physical activity, physical fitness, fruit consumption. 
Significant changes observed on sedentary time (Watching TV and studying), active play time and fruit 
consumption but there was no effect on BMI or the prevalence of Overweight/ Obesity. A family Based 
Obesity prevention programme is effective strategy to prevent childhood obesity by providing physical 
activity classes to improve behavior and skills of the children. Conclusion: The strength of evidence is 
stated that family based intervention plays pivotal role in preventing Childhood obesity 

Key words- Childhood Obesity, prevention, prevalence, family based intervention 

Introduction

Childhood obesity is one of the most serious public 
health challenges of the 21st century and prevalent 
global public health issue as children. The problem 
is global and it has been seen in both developed and 
developing countries, with recent prevalence estimates 
of 23 and 13%, respectively. It is steadily affecting many 
low and middle-income countries, particularly in urban 
settings. (1)

The World Health Organization (WHO) has stated 
that the child population is more in developing countries, 
so childhood obesity rapidly increasing in developing 
countries than in developed countries.(2) The number of 
overweight or obese infants and young children (aged 0 

to 5 years) increased from 32 million globally in 1990 to 
41 million in 2016. In the WHO African Region alone 
the number of overweight or obese children increased 
from 4 to 9 million over the same period. (3)

An estimated 170 million children under 18 years of 
age were overweight or obese in 2008, and it has been 
projected that approximately 30% of all children will be 
affected by these conditions by 2030 (4, 5)

Childhood obesity has reached epidemic levels 
in the republic of India. India has the second-largest 
number of childhood obesity patients in the world, next 
to China. It has been estimated that 14.4 million children 
in India are affected by obesity, and its occurrence is 
increasing rapidly. (6)
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Overweight and obese children are likely to stay 
obese into adulthood and more likely to develop non 
communicable diseases like diabetes and cardiovascular 
diseases at a younger age. Therefore Prevention of 
childhood needs high priority

Childhood Obesity prevention training is the 
strategy to halt obesity problem in childhood. A WHO 
(World Health Organization) classification distinguishes 
between general, selective and targeted intervention. 
Prevention programs can be classified as behavior-
oriented (individual-based intervention) or community-/
environment-based (context-related intervention). 
Families have the ability to influence and shape child 
behaviors on a daily basis. Therefore, experts suggest 
that family involvement in the prevention of childhood 
obesity may provide greater behavior changes and 
sustainable weight loss over time compared to 
interventions without parental involvement. (7, 8)

Family-based interventions have grown considerably 
in recent years to prevent childhood obesity. Parents 
are described as integral targets in interventions, given 
their highly influential role in supporting and managing 
the four behaviors that affect children’s energy balance 
(diet, physical activity, media use, and sleep). (9, 10, 11)

School based interventions include actions taken in 
schools to assist children in the prevention or treatment 
of obesity independent from family. Family based 
interventions include actions taken with the child’s 
parents or caregiver in the home to help prevent or 
treat obesity. The purpose of this review is to identify, 
review, and critically appraise the evidence from studies 
examining the effect of family based intervention and 
school-based interventions on childhood obesity. (12)

A less active childhood is one of the most important 
factors contributing to childhood obesity. It has been 
reported that childhood obesity tracks into adulthood 
and is associated with an increased risk of mortality& 
morbidity, independent of weight loss later in life. 
Various health hazards may arise as complications of 
obesity like Coronary heart disease, Stroke, Type 2 
diabetes, Hypertension, Hyperlipidemia etc.(2)

Objectives

This study systematically reviewed the prevalence 

of developing and developed nation and preventive 
strategies for Childhood obesity. 

Search strategy and initial screening

With the help of a research librarian, most common 
databases used (PubMed, PsycINFO, and CINAHL) 
in recent systematic reviews and using individually 
tailored search strategies most appropriate for each 
database. The search strategy consisted of search strings 
composed of terms targeting: prevalence, childhood 
obesity, prevention we restricted the search to articles 
published since 2012 to appropriate balances feasibility 
of implementation and the validity of the resulting 
information. 

Material & Methods 

Result 

The prevalence of overweight and obesity among 
children and adolescents aged 5-19 has risen dramatically 
from just 4% in 1975 to just over 18% in 2016. (WHO, 
2017). The vast majority of overweight or obese children 
live in developing countries, where the rate of increase 
has been more than 30% higher than that of developed 
countries. (13) 

Prevalence 

Childhood obesity is highly prevalence in the 
United States and it is risk for poor health in children 
and adolescents. 18.5 % (13.7 million) children and 
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adolescents were obese and it is higher in Non hispanic 
blacks (22%) than non-Hispanic whites (14.1%).(14) 
In developing countries, the prevalence of Childhood 
Obesity is rapidly changing due to dietary practices and 
sedentary lifestyle. Somewhere between 5.74 percent 
and 8.82 percent of school children in India are obese. 
In urban south India, 21.4 percent boys and 18.5 percent 
girls aged 13-18 are either overweight or obese.(15) The 
study was conducted in Nepal where 575 students were 
included, 107 (18.6%) were overweight and 41 (7.1%) 
were obese. Out of that 328 male children, 62 (19.0%) 
were overweight and 35 (10.6%) were obese. Likewise, 
among 247 female children, 45 (18.2%) were overweight 
and 6 (2.4%) were obese.(16) In China, the overweight 
and obesity rate in children aged 7 and over was 12.2% 
and 7.3%, respectively. The corresponding number of 
overweight and obesity increased to 34.96 million.(17)

Prevention 

School based interventions include actions taken in 
schools to assist children in the prevention or treatment 
of obesity independent from family. Family based 
interventions include actions taken with the child’s 
parents or caregiver in home to help prevent or treat 
obesity. 

The 3 studies focused on lifestyle i.e. incorporated 
nutrition, physical activity and behavioral components. 
Many parents stated that they did not want their child to 
‘be put on a diet ’whereas more interested on holistic 
approach for weight management of the child. Motivating 
factors about parents that they had opportunities to adopt 
new skills and improve their knowledge on lifestyle 
related behaviors.(18, 19, 20) A family Based Obesity 
prevention programme is effective strategy to prevent 
childhood obesity by providing physical activity classes 
to improve behavior and skills of the children.(21)

Parents plays important role in childhood obesity 
prevention programs, to make them engage in weight 
loss management because they help their children to 
adopt healthy behavior.(22) Most of the parents do not 
understand the importance of Obesity prevention as 
they do not accept that their child has excess weight and 
adverse effect would happen due to diet consumed by 
child. Families are able to construct children’s lifestyle 
habits, perhaps through their “parenting style” and 
management of “family functioning.”(23) After attending 

of Parents in this prevention programmes, their children 
have to have more fiber diet and reduce sedentary 
lifestyle. Most of these programs were successful in 
decreasing body mass index (BMI) z-score and some 
health consequences of overweight In some cases, 
significant decrease in fat mass is documented, as well. 
(24)

School-based interventions programme plays an 
important role on promoting physical activity as well as 
preventing obesity. Four different studies were screened 
which was focused on at least one components like 
physical activity, physical fitness, fruit consumption. 
Significant changes observed on sedentary time 
(Watching TV and studying), active play time and fruit 
consumption but there was no effect on BMI or the 
prevalence of Overweight/ Obesity. (25, 26)

BMI z-score decreased with statistical significance 
for the students who received School-based intervention 
as compare to who did not receive the intervention.(27, 

28, 29) Also decrease in their percentage of body fat with 
statistically significant for children who received school 
based interventions. (28, 30, 31) 

Conclusion 

The strength of evidence is stated that family 
based intervention plays pivotal role in preventing 
Childhood obesity. Nutrition, physical activity, reduce 
screen time intervention with behavioral modification 
are more effective strategies to maintain children’s 
weight. Parental lifestyle influences the dietary pattern 
and behavioral changes in the child. More research 
and consistent methods are needed to understand 
the comparative effectiveness of childhood obesity 
prevention programs in the community setting.
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Abstract
Behavioural problems are refers to as the abnormal behaviour or abnormality of emotions, behaviour or 
relationship. The problems may be sever or mild. But the behavioural problems are sufficiently sever & 
persistent to handicap the child in his social or personal functioning & to cause distress to the child.

The present study assessed the effectiveness of Information Booklet on selected Behavioural problems 
among school going children in terms of knowledge of selected schools of primary schools teachers. 
Majority of subjects were (20%) were in age group of 25-30 years and 13.3% samples are from age group 
of 36-40 years. 33.33% sample’s educational qualification was post graduate, 20.06% sample’s educational 
qualification was graduate and 13.33% sample’s educational qualification were higher secondary. 66.6% 
sample’s work experience was above 12 years, 6.66% sample’s work experience was 7-12 years, 16.60% 
sample’s work experience was 4-6 years, and only 10% sample’s work experience was 0-3 years. On the basis 
of gender, 96.66% of samples were females and 3.34% were male. T-test was used to assess the effectiveness 
of informational booklet regarding behaviour problems and p-value was found to be less than α (p= .031).

Key words: Behavioural problems & School going children 

Introduction 

Childhood is the period of dependency. Gradually 
children learn to just in the environment. Although 
it is difficult to get accurate estimate of child mental 
disorders, the few available epidemiological data 
indicate that 12-51%; with average around 29% of the 
world’s children suffer from emotional & other mental 
problems that warrant mental health treatment.

Recent evidence indicates that emotional and 
behavioural disorders frequently lead to poor school 
performance and to dropping out of school. Primary 
school age children can cause significant difficulties in 
children’s healthy development some children shows 
symptoms that are consistent with diagnosis of anxiety, 
ADHD, autism, dyslexia, etc. The school teachers are 

in a unique position to observe the child both at work 
& play and their role in detection of early symptoms 
cannot be overlooked. However, we need to advocate 
more active involvement of parents with the teachers.

The principal aim of the study is to enrich the 
physical & social environment of school children & has 
been an effective means of providing health care to these 
children.

A two stage epidemiological study of psychological 
disturbance among 5 to 8 years old school going 
children was conducted in Bangalore city. A sample 
of 1535 children were selected using a purposive 
sampling procedure and were assessed using the 
children behaviour questionnaire. The finding indicated 
that 18.31% of the children were found to be disturbed, 
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with boys having a significantly higher prevalence than 
the girls. In additional ‘antisocial’ problems were more 
commonly found among boys than girls more often 
manifested ‘neurotic’ problems1 A study was done in 
Australia among the school teachers showed the mean 
number of children presenting with persistent behaviour 
difficulties in the classroom was reported to be 2.45. 
The most commonly occurring behaviour problems 
(presented as percentages), addressed at least once a 
day, were calling out (41%), disobedience (30%), not 
listening (33%) and poor concentration (25%)3 . The 
total sample of recent graduate and student teachers were 
moderately confident in their behaviour management 
and discipline abilities and were moderately prepared 
to teach. Graduate and student teachers did not differ 
significantly in their perceived level of experience with 
children who showed persistent behaviour problems, 
rating themselves on a 5-point Liker scale, as having 
little experience, with a mean of 2.35(SD=1.05) and 
2.60 (SD=.71), respectively. The primary aim of this 
study was to assess the importance of preparedness4 

and classroom experiences as factors that may 
contribute to the development and maintenance of teacher 
self-efficacy in classroom behaviour management2

Problem Statement 

“A study to assess the effectiveness of information 
booklet on selected behavioural problems among school 
going children in terms of knowledge of selected schools 
of primary schools teachers of Pune city.”

Objectives 

1) To develop an Information Booklet regarding 
selected Behavioral problem at school children.

2) To assess the knowledge of primary school 
teacher before & after administration of information 
booklet.

Hypothesis: 

H0: There is no change in knowledge of school 
teachers after administration of information booklet on 
behavioural problems.

Methodology

Ø Research approach: Quantitative Research 
approach

Ø Research design: Pre-experimental design

Ø Variables:

Independent variable: informational booklet on 
behavioral disorder of school going children.

Dependent variable: Knowledge of primary school 
teacher.

Ø Research setting: Primary schools

Ø Target population: School teachers

Ø Sampling: Non-probability sampling 

Results
Table 1: Frequency Percentage Distribution of sample by their characteristics of age. 

Sr. no Variables Frequency Percentage

1
Age

25-30 years 06 20.00

 

31-35 years 03 10.00

36-40 years 04 13.33

Above 40 years 17 56.66

Total 30 100%
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Table 1, reveals that total 30 samples under final data collection. In that 56.66% samples from age group of above 
40 years, 13.3% samples are from age group of 36-40 years, 10.00% samples from age group of 31-35 years and 
20.00% samples from age group of 25-30 years.

TABLE 2: Frequency Percentage Distribution of sample by their characteristics of Educational 
Qualification. 

Sr. no Variables Frequency Percentage

1 Educational

qualification

Higher secondary 04 13.33

Graduate 06 20.06

Post graduate 10 33.33

Other(P.T.C.) 10 33.33

Total 30 100%

Table 2, reveals that total 30 samples under final data collection. In that 33.33% sample’s educational qualification 
is other (P.T.C.), 33.33% sample’s educational qualification is post graduate, 20.06% sample’s educational 
qualification is graduate and 13.33% sample’s educational qualification is higher secondary.

Table 3: Frequency Percentage Distribution of sample by their by their characteristics of work experience.

1 Experience

0-3 years 03 10.00%

4-6 years 05 16.60%

7-12 years 02 06.66%

Above 12 years 20 66.66%

Total 30 100%

Table 3, reveals that, 30 samples under final data collection. In that 66.66% sample’s work experience is above 
12 years, 06.66% sample’s work experience is 7-12 years, 16.60% sample’s work experience is 4-6 years, and 
10.00% sample’s work experience is 0-3 years
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Table 4: Frequency Percentage Distribution of sample by their characteristics of gender 

Sr. no Variables Frequency Percentage

1 Sex or Gender

Male 01 03.34%

Female 29 96.66%

Total 30 100%

Table 4, reveals that, 96.66% of samples are female and 03.34% samples are male. 

Table 5: Frequency Percentage Distribution of sample by their characteristics of previous knowledge. 

Sr. no Variables Frequency Percentage

1 Previous knowledge

No

Yes 01 03.34%

29 96.66%

Total 30 100%

Table 4, reveals that, 96.66% samples having previous knowledge regarding topic, while 03.34% samples having 
no previous knowledge regarding topic.

Table 5: “t” value of Pre-test and Post-test knowledge scores of samples on behavioural problems of school 
going children. 

Knowledge scores Mean MeanD S.D “t”Test calculated “t”Test tabulated

Pre –Test 11.36

5.51

2.76

1.65 .031
Post-test 16.87 2.51

(* “t” significant at 0.001 and DF=29) 

Table 5, presented the data which showed that Mean post-test knowledge score 16.87 was higher than the 
Mean pre-test knowledge score 11.36 with Mean Difference of 5.51 which was found to be statistically significant as 
evident from “t” value for DF (29) at 0.031 level of significance, less than α= .05).
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This indicate that the difference obtained in the Mean pre-test and post-test knowledge score was a real difference 
and not by chance. Hence, the null Hypothesis was rejected and research Hypothesis (H1) was accepted. 

Figure 1 shows the comparison of Mean pre-test and post-test knowledge scores of primary school teachers 
regarding behavioural problems of school going children.

Ethical consideration: There is no Ethical issues 
came in the study, consent was taken from all the 
participants.

Funding: The study was self-funded.

Conclusion

From all the above findings, it can be concluded that 
the samples had poor knowledge regarding behavioural 
problems of school going children in the pre-test.
so sample need to improve knowledge regarding this 
problems.

Finding shows that the Mean knowledge scores 
obtained by the primary school teachers in the pre-test 
phase was less than the Mean post - test. So this clearly 
indicates that the information booklet was effective in 
increasing the knowledge of primary school teachers. 
And in future also this type of information booklet will 
be helpful to improve the knowledge of primary school 

teachers regarding behavioural problems of school going 
children.

Conflict of Interest: Nil
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Abstract
Background: India stands at second position in possessing a large number of children with obesity after 
China. Worldwide, millions of children are suffering from health problems related to obesity. In addition to 
faulty eating habits, obesity among children also caused by genetic factors and lack of physical activities. 

Methodology: In the present study, researchers have executed a descriptive research design with a sample of 
60. The samples were of school-going children with age group between 9-16 years and they were nominated 
in the study using convenient sampling design. The parameters include height, weight, and BMI of the school 
children to estimate the obesity of the children. This study also had focused to assess the physical activity 
and eating habits of subjects by assessing the knowledge regarding the prevention of obesity assessed by 
administering using a checklist. 

Results: 65% of students had average knowledge on the prevention of obesity. 11.7% of the students have a 
long-term illness which is limiting their daily activity. The majority of the subjects preferred outdoor games 
while some subjects wished some sort of motivation to engage in sports activities. 61.7% of students liked 
to eat junk foods at least once a day. 16.7% of students fall under the category of overweight with BMI 24.6-
30 kg/m2.

Conclusion: School going children need to be highly educated regarding the benefits of eating a healthy 
diet and they need to be discouraged for favoring junk foods by quoting results of health issues after eating 
junk food items.

Keywords: Eating habits, physical activity, knowledge, prevention, obesity school children 

Background

India stands at second position in possessing a large 
number of children with obesity after China. Worldwide, 
millions of children are suffering from a health problem 
related to obesity. In addition to faulty eating habits, 
obesity among children also caused by genetic factors 
and lack of physical activities. 
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Phone number: 9665539533

In addition to the imparting education of school-
going children regarding the prevention of obesity, 
parents also need to be educated about the healthy diet, 
and the importance of engaging the child in physical 
activities. They have to be well informed about the health 
hazards if the child develops obesity. Many research 
findings revealed that the parents giving a healthy diet 
to their children found less obesity among their children 
than others. (1)

Maintenance and leading a healthy lifestyle among 
the school-going children is very essential as they are the 
future citizens. A healthy lifestyle among the children 
includes having a highly nutritious diet, regular exercise 

DOI Number: 10.37506/ijfmt.v14i4.12212
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or any physical activities, and adequate sleep. According 
to the centers for disease control, 18.8% of school-aged 
children were obese who did have a healthy lifestyle.

The deficiency of adequate nutrition leads to 
disorders in mental and physical growth. Environmental 
problems such as lifestyle performance and the cultural 
environment of the child can play an important role 
in raising the problem of obesity worldwide. The 
classification and diagnosis of obesity can be detected 
by knowing the BMI of the person and it is calculated as 

BMI = Weight (kg) / height (m2)

The obesity in children is calculated through BMI 
for age percentile charts for male and female gender of 
children. To estimate the categories of obesity, Body 
mass index (BMI) calculation is broadly used. The 
values of BMI profoundly changed with age, gender, 
and climate. (2)

Operational Definitions: 

Assess: - In this study, researchers assessed the 
eating habits, physical activity of the children and 
assessed their knowledge regarding the prevention of 
obesity.

Knowledge:-In this study knowledge about obesity 
prevention was assessed 

Prevention: In this study, the information regarding 
the prevention of obesity was collected from school 
children.

Obesity:- In this study, BMI levels of the school 
children checked.

Objectives of the study: 

1. To assess the knowledge regarding the 
prevention of obesity among school children. 

2. To assess the physical activity of the school 
children.

3. To assess the eating habits of school children.

4. To assess the BMI levels of the school children.

Methodology: 

In the present study, researchers have executed a 
descriptive research design with a sample of 60. The 
samples were of school-going children with age group 
between 9-16 years and they were nominated in the 
study using convenient sampling design. The parameters 
included in the study were, height, weight, and BMI of 
the school children to estimate the obesity of the children. 
This study also had focused to assess the physical 
activity and eating habits of subjects by assessing the 
knowledge regarding the prevention of obesity assessed 
by administering using a checklist. 

The procedure of conduct of the study:

In this study the data collection procedure was 
consist of the following steps;

Step 1: Formal permission was obtained from the 
authorities corporate 

Step 2: Explained the participants about the study.

Step 3: Assessed knowledge and enquired about the 
eating habits and physical activity.

Step 4: Checked the height, weight, waist 
circumference, hip circumference, and calculating BMI 
of school children.
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Results
Table 1: Distribution of the school children based on their characteristics in terms of frequency and 

percentages

n=60

Demographic variable Frequency Percentage 

Age  

9-11 years 12 20.0

12-14 years 36 60.0

15-16 years 12 20.0

Gender

Male 41 68.3

Female 19 31.7

Education of the student

4 std. – 6 std 14 23.3

7 std. – 10 std 46 76.7

Educational qualification of mother

Profession or Honors 3 5.0

Graduate or postgraduate 5 8.3

Intermediate or post-high school diploma 7 11.7

High school certificate 32 53.3

Middle school certificate 1 1.7

Primary school certificate 1 1.7

Illiterate 11 18.3

Occupation of mother

Profession 8 13.3

Semi-Profession 5 8.3

Clerical, Shop-owner, Farmer 1 1.7

Skilled worker 9 15.0

Semi-skilled worker 27 45.0

Unskilled worker 10 16.7

Family Income per month

≥36017 1 1.7

18000-36016 16 26.7

13495–17999 6 10.0

5387–8988 10 16.7

1803–5386 27 45.0
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 Table 2: Distribution of the school children based on their physical parameters in terms of frequency and 
percentages

Physical parameter Frequency Percentage 

Waist circumference (cm)

40-60 20 33.3

61-80 32 53.3

81 & above 8 13.3

Hip circumference (cm)

45-65 23 38.3

66-85 30 50.0

86 & above 7 11.7

Weight (kg)

25-35 21 35.0

36-45 18 30.0

46-55 15 25.0

56 & above 6 10.0

Height (cm)

110-130 7 11.7

131-150 43 71.7

151-170 9 15.0

171 & above 1 1.7

BMI (kg/m2)

12.5-18.5 20 33.3

18.6-24.5 25 41.7

24.6-30 10 16.7

31 & above 5 8.3
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Table 3: Distribution of school children based on their knowledge regarding the prevention of obesity.

n=60

Knowledge Frequency Percentage 

Poor (Score 0-5) 8 13.3

Average (Score 6-10) 39 65.0

Good (Score 11-16) 13 21.7

Table 4: Distribution of school children based on their physical activity

n=60

Physical activity Frequency Percentage 

Presence of long-term illness or disability which limits the daily activity   

Yes 7 11.7

No 52 86.7

Not sure 1 1.7

What would help you to take part in more sport/physical activity?

Insight of health-conscious 14 23.3

Motivation 28 46.7

Interest for maintaining 18 30.0

What has previously stopped from taking part in sport/physical activity?

Lack of motivation to take part 17 28.3

Health issue concerns 3 5.0

Lack of child-friendly activities 20 33.3

Lack of childcare 1 1.7

Transport issues 5 8.3

Not interested in sport and physical activity 14 23.3

How often do you participate in sport and physical activity?

Daily 30 50.0

Weekly 18 30.0

Monthly 6 10.0

Never 6 10.0
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Table 5: Distribution of school children based on their physical activity

n=60

Physical activity Frequency Percentage 

Would you like to participate in sports at school?

Yes 51 85.0

No 9 15.0

Which sport do you like to play?

Cricket 37 61.7

Football 12 20.0

Other (dancing, rope climbing, etc.) 11 18.3

What would you like to do in your leisure time?

Watching TV 30 50.0

Listening to music 2 3.3

Other 28 46.7

Would you like to go to morning run/walk?

Yes 39 65.0

No 21 35.0

Which game do you prefer indoor or outdoor?

Indoor 25 41.7

Outdoor 35 58.3

Which one will you prefer among these?

Going out for a run 30 50.0

Playing video games 30 50.0

Table 6: Distribution of children based on their eating habits.

n=60
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Eating habits Frequency Percentage 

What all are the food items you get in lunch   

Chapatibhaji 52 86.7

Dal rice 4 6.7

Pizza, burger 4 6.7

Which food items you like the most

Chapatibhaji Dal rice 37 61.7

Pizza, burger, junk foods 23 38.3

How frequently you consume the food

After every 2 hours 8 13.3

After every 3 hours 33 55.0

After every 4 hours 11 18.3

After every 5 hours 8 13.3

How many times you eat junk food in a week

Twice a week 16 26.7

Thrice a week 8 13.3

Sometimes 28 46.7

Never 2 3.3

Daily 6 10.0

Which food items does your mother often cook

Chapatibhaji 46 76.7

Daal rice 7 11.7

Paratha 1 1.7

Others 6 10.0

Why do you prefer fast food

Status symbol 14 23.3

Just for taste 36 60.0

As a normal meal 10 16.7

In a day how many meals you replace with fast food

Once 37 61.7

Twice 11 18.3

More than that 12 20.0

At what time you prefer to eat fast food

Morning 13 21.7

Afternoon 8 13.3

Evening 21 35.0

All 18 30.0
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Discussion and Conclusion

The main purpose of the study is to assess the 
physical activity, eating habits of the school children, and 
their knowledge regarding the prevention of obesity. The 
data was collected with the help of a self-administered 
questionnaire. Height, weight, and BMI were the main 
physical parameter checked for the school children. The 
students were very active and cooperative in giving the 
data for our study. The evaluation was made based on 
scoring. 

The study revealed that a large number of the 
students have average knowledge regarding the 
prevention of obesity while the result of other related 
studies in the relevant literature reflects that knowledge 
about childhood obesity among primary school children 
was moderate. (3) The study on eating habits of the 
school children revealed that there is an impact on 
parents’ education and their socioeconomic status on 
their dietary patterns and habits that make the difference 
to select the food. This study has indicated that the 
parent’s education on the right dietary habits is a more 
essential component, particularly the middle-income 
population. Whereas other related studies in the related 
reviews replicate that frequencies of avoiding meals, 
food selections as well as socio-demographic features of 
subjects affect their food habits. (4) other related studies 
in the relevant literature reflect that physical activity was 
significantly associated with socioeconomic status and 
consumption of fruits and vegetables, whereas this study 
shows that the children are not motivated to play and 
has a lack of child-friendly activities. Also, the family’s 

socioeconomic status plays an important role in allowing 
children to perform physical activities such as playing 
outside which excuses the urge to watch television more. 
(5)
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Abstract
Background: The word Triage means to sort or sieve and has originated from the French word “trier”. The 
concept of triage was first applied in the military to evaluate and categorize wounded soldiers quickly during 
the battle probably around 1792. Emergency medical services (EMS) professionals are the first responders 
during mass casualty incidents. Successful application of triage requires continued education and practice 
in real clinical situations. Hence, it is essential to assess the adequate preparedness with regards to triage 
among EMS Professionals on a regular basis. 

Objective: To assess the preparedness regarding triage skills amongst Emergency Medical Professionals in 
Pune, India. 

Methodology: The study was conducted amongst 120 Emergency Medical Professionals in Pune, India. A

previously tested and validated Triage Skill questionnaire designed by Sitotaw Kerie etal and published 
in 2018 was utilized for the study. Participants were asked to respond to each item using 1-5 Likert scale. 
Questionnaire was administered to the participants through online mode after obtaining informed consent.

Discussion: The results indicate that participants tended to over prioritize indicating lack of knowledge 
of degree of care required by different patients. Majority of the participants scored between 146 to 180 
corresponding to high degree of confidence in their skills regarding triage and management of patient. The 
scores obtained in the scenarios do not correlate with the self-perceived confidence. 

Conclusion: The study throws light on the over prioritization bias amongst EMS professionals. Although 
the study has been conducted amongst 120 EMS Professionals and is limited, yet it provides insight on the 
various aspects of triage assessment. Regular hands on training is required to improve the knowledge and 
skill set of the EMS professionals with respect to triage that can be extremely useful in emergency situation.

Keywords: Emergency Medical Services Professional, Triage Skills, Preparedness, Prioritize, Self-Perceived 

Background

The word Triage means to sort or sieve and has 
originated from the French word “trier”1. The triage 
sieve is a method where patient is sorted into immediate, 
urgent and non-urgent depending upon his/her current 

condition and has immense utility in mass casualty 
incidents. This method is widely used across the globe 
and in our country1.

The concept of triage was first applied in the 
military to evaluate and categorize wounded soldiers 
quickly during the battle probably around 1792. It was 
later adapted by the healthcare community to categorize 
patients based on the severity of their injuries and 
to segregate them in the order of priority of care and 
monitoring.2 
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Triage being a dynamic process requires regular 
review depending on the emergent state of the patient 3. 

Emergency medical services (EMS) professionals 
are the first responders during mass casualty incidents. 
Timely provision of the required medical aid by EMS 
professionals can significantly impact the survival of 
patients.4 

Kelly AM etal5 in a study in 2001 emphasized that 
triage skills if not carried out in a standardized way can 
compromise the clinical outcome of the patients. Robert 
B Dunne etal 6 in 2003 in his study further reiterated 
this where he emphatically stated that EMS personnel 
unaided by triage protocols or specific training could 
not reliably identify those patients in need of emergency 
medical treatment. 

Successful application of triage requires continued 
education and practice in real clinical situations. In 
this regard, a study by J E Pointer etal 7in 2001 holds 
significance where he concluded that using written 
guidelines by Paramedics affects triage accuracy. Hence, 
it is essential to assess the adequate preparedness with 
regards to triage among EMS Professionals on a regular 
basis. 

Objective: 

To assess the preparedness regarding triage skills 
amongst Emergency Medical Professionals in Pune, 
India. 

Methodology

The study was conducted amongst 120 Emergency 
Medical Professionals in Pune, India. A

previously tested and validated Triage Skill 
questionnaire designed by Sitotaw Kerie etal8 and 
published in 2018 was utilized for the study. The 
original sixty two item questionnaire consisted of 2 
items assessing the Knowledge , 8 items in the form of 
Scenario assessing the attitude, 11 items denoted to the 
practices with regards to assessing the triage , 4 items 
pertaining to review of equipment required and 37 items 
pertaining to self-perceived triage skills was meant 
for nurses. The eighteen items that were exclusively 
pertaining to nursing were left out. 

The 44 items questionnaire consisted of 2 parts. 
First part consisted of eight items in the form of MCQ 
pertaining to the attitude of the EMS Professionals 
related to situations requiring triage where participants 
were supposed to mark the single best option. A 
score of 1 was given to every correct option and a 36-
item questionnaire with three dimensions, including 
rapid assessment, patient categorization, and patient 
allocation. Participants were asked to respond to each 
item using 1-5 likert scale: (1 = need improvement, 2 = 
poor, 3 = fair, 4 =good, and 5 = very good). 

Questionnaire was administered to the participants 
through online mode after obtaining informed consent. 
Responding to all questions were mandatory. The 
participants were given two days to fill the questionnaire. 
Any queries pertaining to questionnaire was clarified 
during data collection.

All 120 participants reverted with filled 
questionnaire. The data was tabulated and statistically 
analyzed with the help SPSS version 23.

Result
Table 1: Demographic Data

Demographics

Age
21- 25 Years: 69%
26- 30 Years: 23%
More than 30:8%

Sex
Male: 23%

Female: 77%

Qualification

BHMS: 52%
BAMS: 33%
BUMS: 11%
Others: 3%
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Work Experience
1-5 Years: 57%
6-10 Years: 33%
11-15 Years: 10%

Do you currently work in triage room
Yes: 72%
No: 24%

Maybe: 4%

Did you attend any training, course or workshop 
during the past three years

Yes: 53%
No: 47%

Type of Training Attended

Basic Life Support(BLS): 78%
Advanced Cardiac Life Support (ACLS): 2%

Emergency Care: 46%
Disaster Management: 15%

Triage Course: 16%

Figure 1.

As shown in figure 1, majority of the participants could not correctly prioritize the patients in triage situations in 
4 out of 8 scenarios. A mean score of 3.48 with standard deviation of 1.25 was obtained in the triage prioritization 
of scenarios.

Cont... Table 1: Demographic Data
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 Figure 2.

In Figure 2, Score of 36-108 corresponds to scale of 1-3, 109- 144 corresponds to scale of 3-4 and 145 to 180 
corresponds to scale of 4-5. As many as 51% of participants had scored well in the self-perceived triage skills 
confidence whereas 6% scored extremely low with 36 as the lowest and 180 as the highest score. 

Figure 3.
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As shown in figure 3, pertaining to self- perceived 
triage skills, majority of the participants showed high 
degree of confidence in their skills regarding triage and 
management of patient. 

Discussion

Accurate prioritization of patients based on the 
severity of conditions play a significant role in allocation 
of limited resources in an emergency situation. EMS 
professionals are therefore expected to be well versed 
and possess a high degree of confidence in classifying 
the patient and allocating them the available resources.

The first part of the questionnaire consisted of 8 
short scenarios describing different clinical pictures 
and the participants were expected to prioritize them 
into P1(immediate attention), P2(intermediate or 
urgent care needed) and P3(delayed care).The 
results indicate that participants tended to over 
prioritize indicating lack of knowledge of degree of 
care required by different patients. In real clinical 
situation over prioritization of relatively stable 
cases shall lead to resource depletion and impact the 
survival of highly unstable patients. This tendency 
of over prioritizing can be corrected by subjecting 
the participants to regular case based scenario and 
simulation teaching.

In second part of questionnaire, the participants 
had to self-assess their skills pertaining to rapid 
Patient assessment, patient Categorization and Patient 
Allocation with respect to triage. Self-perceived 
assessment is an accurate indicator of self-efficacy 
of the EMS professional. Majority of the participants 
scored between 146 to 180 corresponding to high 
degree of confidence in their skills regarding triage and 
management of patient.

Rapid Patient Assessment comprises Head to Toe 
assessment of the patient, identifying the life-threatening 
situations and managing them immediately so that the 
patient’s situation do not deteriorate. Airway, Breathing, 
Circulation and Cervical Spinal Immobilization form the 
cornerstone of prehospital patient assessment and play 
an especially important role in determining the patient 
outcome. Majority of the participants were confident on 
most parameters of Rapid Patient assessment except low 
score was obtained on assessment of patency of airway 

by means of feeling for air. This could be attributed to 
the change in guidelines which suggest looking for chest 
rise instead of feeling for air entry to confirm the patency 
of airway.

In terms of Patient Categorization, majority of 
the participants were confident about their ability to 
categorize the patient, accord priority and identify 
immediate life-threatening injuries and managing 
them. However, the scores obtained in the scenarios 
do not correlate with the self-perceived confidence. 
This indicates need for more hands-on training with 
components of feedback and evaluation which shall 
clarify their concepts. 

In terms of Patient Allocation, more than half of 
the participants were highly confident that they shall be 
able to allocate the patient to the right level of care after 
categorization. However correct patient allocation is the 
function of accurate prioritization. 

Conclusion

The study was intended to gather perspectives on 
the triage skills of EMS professionals. The study throws 
light on the over prioritization bias amongst EMS 
professionals. Although the study has been conducted 
amongst 120 EMS Professionals and is limited yet 
it provides insight on the various aspects of triage 
assessment. Regular hands on training is required 
to improve the knowledge and skill set of the EMS 
professionals with respect to triage that can be extremely 
useful in emergency situation.
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Abstract 
COVID-19 pandemic has created an unprecedented social and health challenges on the working-class 
population in India and across the globe. To mitigate the spread of the virus all the state and central 
government in India imposed lockdown in the society over the weeks or, in some cases months. This 
lockdown has made a severe impact on the physical, psychological, financial, and social conditions of the 
people. The aim of this study is to understand the impact of lockdown amongst people on their personal life, 
work life and health conditions. Independent survey was conducted to collect the descriptive statistics from 
120 participants. Majority of the participants expressed that their life become difficult in lockdown. There 
is big challenge observed for women to manage children under 10 years of age. Work from home pattern 
was found favourable for those who are using computer and internet. Many participants were stressful and 
fearful as their job is at stake due to heavy financial loss to their employing organization. We have applied 
chi square test to find out association and it was found that age and gender is not significantly associated with 
facing challenges while other demographic factors are significantly associated. 

Key words – Corona, Covid-19, challenges, stress, lock down, social distancing 

Corresponding Author: 
Sonopant Joshi, 
Professor, Symbiosis College of Nursing, Pune 

Introduction

CORONA – Epidemics History 

Covid-19 is a communicable disease caused by 
coronavirus. First case of covid-19 was found in Wuhan, 
China during December 2019. Covid-19 has now 
become a pandemic and has cases all over the world. 
Coronavirus is known to cause respiratory infections 
ranging from common cold to severe acute respiratory 
syndrome (SARS)1. The most common symptoms are 
headache, cold, conjunctivitis, sore throat, diarrhoea 
etc. some people may have mild symptoms. Older 
people with co-morbid conditions like hypertension, 
diabetes, heart disease, lung disease are at higher risk of 
developing serious illnesses even death2 

The pandemic of COVID-19 is causing a worldwide 
crisis in 2020. Many countries have closed schools and 
daycare centers, canceled events and closed borders. 
Under these circumstances, working population must 
work from home and complete their tasks. In this 
unique situation, research nest group is conducting an 
nationwide study to learn more about the challenges 
working population have to face and their way of coping 
with these3

Local weekly markets, ATMs peoples were advised 
to follow social distancing norms, however, it has been 
observed due diligence in most of the places. Migrant 
Labourers are suffering without earnings, facing serious 
problems due to hunger, health, and hygiene during this 
lockdown4

The current crisis is different because it is a pandemic. 
Nationwide lock down happened first time in Indian 
history. It has got impact on every citizen in the country. 
Poor peoples are suffering most as their livelihood is 
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depends upon daily work. Bigger corporate companies 
are pressurizing people to complete their tasks by work 
from home. This working class are directly affected by 
it. Most of them may not suffer too much from the virus 
itself, but they must understand why they must give up 
their daily routines, why they should not meet friends or 
pursue their hobbies etc. Events and vacations, they have 
been looking forward to having to be canceled. Many 
things that offered them opportunities for growth and for 
dealing with all the personal issues, an altruistic reason 
not easy to understand. If they stay at home, their parents 
or other adults may be in the same house at the same 
time, but they are not able to professionally replace the 
educator, as they have their own work responsibilities as 
well as dealing with the general stressful situation5

Television, streaming, and computer games offer 
entertainment and help to cope with emotions like 
boredom, anxiety, and loneliness. On the other hand, it 
may also contribute to negative effects such as emotional 
stress when they are used too long, when being exposed 
to information that may foster emotional uncertainty, 
or to pictures (e.g., on Instagram), that foster lower 
self-esteem and body image. Additionally, it is often a 
reason for arguments in families, who are under stress 
anyway because of this special situation of being trapped 
together6.

Looking into intensity of the disease and fatality 
of the cases, Government of India announced total 
lockdown from March 23, 2020 onwards to reduce 
infection among population. Infections and death were 
increasing. The situation of India and other countries 
pushed economy into crisis and unemployment increased 
for daily wage labourers. The lockdown situation posed 

many problems for working population as well as non-
working groups. All working and productive population 
is away from work due to slow down. Entire lock down 
population facing challenges related to finance, social 
withdrawal, shut down of schools, colleges, industries, 
etc. 

Hence researchers have decided to conduct the 
study titled - challenges faced by working population at 
home in response to corona outbreak. 

Material and Methods

Study on the Covid-19 crisis 2020 is exploratory 
descriptive study aims at identifying the challenges of 
working population and its association with demographic 
variables. Online survey was conducted, and nationwide 
data was collected. The target group are working 
population from 25 to 60 years who are willing to 
participate and questionnaire were prepared, validated, 
and distributed to participants. Most of the questions 
were closed questions (28) but some will be open ended 
(2). Each state must organize minimum n=20 working 
peoples, maximum N=120.

The questionnaire was developed in cooperation 
with national experts; a snowball system was used, and 
the questionnaire was circulated one to one using online 
mode. The field time was March 31st to April 30th. 

Objectives 

1) To determine the challenges faced by working 
population in response to Corona outbreak.

2) To find the association between the demographic 
variables and the challenges faced. 

Results 
Table No 1. Demographic Characteristics of Participants (N=120)

Socio Demographic Variable No. Percentage
Gender   
Male 69 57.5
Female 51 42.5
Age group (years)   
21 - 30 48 40
31 - 40 40 33.3
41 - 50 13 10.8
more than 50 19 15.8
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Religion   
Hindu 110 91.7
Muslim 1 0.8
Christian 8 6.7
Other 1 0.8
Educational Level   
Primary 0 0.0
Secondary 4 3.3
Higher Secondary 10 8.3
Bachelor or above 106 88.3
Occupation   
Business 22 18.3
Service 80 66.7
Agriculture 5 0.8
Housewife 13 2.5
Source of Information   
Mass Media (TV, Internet, Radio) 93 77.5
Family / Relatives 8 6.7
Health Professionals 16 13.3
Friends 3 2.5
Media Used to get Updates on Corona   
TV News 69 57.5
Internet 19 15.8
Radio 1 0.8
Facebook 2 1.7
Instagram 14 11.7
Mobile Phone 15 12.5
Others 0 0.0

Table 1: Demographic Characteristics of Participants (N=120). (a) Gender, (b) Age Group, (c) Religion, (d) 
Occupation, (e) Education Level, (f) Source of Information, (g) Media

Cont... Table No 1. Demographic Characteristics of Participants (N=120)

Table 1, shows total 120 participants were 
participated in online survey. 69 (57 %) of the 
respondents were male and 51 (43 %) of respondents 
were female. Respondents were from 35 different cities 
in India. Maximum respondents (39%) were from 
Pune followed by (28%) respondents from Mumbai.
Maximum number of respondents i.e. 40 % belongs to 
Age group 21 – 30 Years, followed by 33 % respondents 
belong to age group 31 – 40, followed by 16% of 
respondents belonging to age group 50 and above and 
least number 11% of respondent belonging to Age group 
41 0 50 Years. Above table shows that 110 respondents 
belong to Hindu Religion, 8 belong to Christian, 1 
belong to Muslim and 1 respondent belong to other 
religion. All respondentsfound Literate. It was found 
that 80 respondents belong to Service Sector, 22 belongs 
to Business sector, 3 respondents were housewife and 

1 respondent was from Agriculture sector. Findings 
shows that 93 respondents received the information 
from source like Mass Media, 16 respondents received 
information from Health Personnel, 8 respondents 
received information from Family members and 
Relatives and 3 respondents received information from 
Friends. 69 respondents received information from TV 
New, 19 respondents received information from Internet, 
15 respondents received information from Mobile, 14 
respondents received information from Instagram, 2 
respondents received information from Facebook and 1 
respondent received information from Radio. 

Section I 

CHALLENGES FACED BY WORKING 
POPULATION AT HOME IN RESPONSE TO 
CORONA OUTBREAK
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Table No. 2 Personal Life Challenges 

Questions Strongly 
agree Agree Disagree Strongly 

Disagree 

This Lockdown has brought a big change in the daily routine 48% 42% 5% 5%

Managing work from home and household responsibility is making 
life miserable 12% 56% 24% 8%

Personal Life equilibrium is disturbed 28% 48% 20% 4%

Children health during this Pandemic is a big worry 36% 53% 8% 3%

Being at home for almost more than 20 days is making me feel sick 29% 35% 30% 6%

Not able to meet friends and relatives 39% 47% 10% 4%

Worried about the health of old aged parents 53% 41% 3% 3%

Lockdown had made it difficult to buy items of daily needs 29% 36% 30% 5%

Managing daily requirements of the family is becoming difficult 22% 57% 16% 5%

Managing small children along with work is difficult 23% 53% 16% 8%

Mean % 32 47 16 5

Table 2 shows depicts that maximum of 47% people Agree that their Personal life was very much affected 
due to lockdown, whereas 32 % people strongly have an opinion that Lockdown have affected their Personal life 
and routine at a great extent. Table No 2, shows that 56 % participants agreed that their life has become miserable 
whereas 53% are at opinion that they are worried about their children for obvious reason. 57% participants found 
difficult to fulfil the requirement of family members. 

Table No. 3 Work Life Challenges 

Questions Strongly 
agree Agree Disagree Strongly 

Disagree 
Working from home is difficult during this phase of 
lockdown 24% 41% 30% 5%
Lot of communication and collaboration gaps during 
work is being faced 28% 52% 18% 3%

Quality and Quantity of work is affected 30% 52% 13% 5%

Face lot of distraction during work at home 19% 51% 26% 4%
Getting internet access is also a big challenged during this 
lockdown phase 31% 38% 25% 7%
Working efficiently at home along with household work 
is difficult 23% 50% 23% 3%
Team working is impossible due to lack of control on the 
team 42% 33% 23% 3%

Creating work environment at home is impossible 15% 52% 28% 5%

Lack of motivation and energy to work 20% 48% 26% 6%

Task completion and deadlines of work are affected 33% 43% 19% 5%

Mean % 27 46 23 5
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Table 3 depicts that maximum of 46% people agree 
that working from home during lockdown was a stressful 
situation, whereas 27 % people strongly agree with the 
fact the Work from home affected their work culture 
a lot. Surprisingly an approximately same number of 
people i.e. 23 % of people have an opinion that lockdown 

have not at all affected their work life and culture. Table 
No 3 indicates that 52% responded that their quality and 
quantity of work is affected due to lockdown. More than 
half participants agreed that creating work environment 
is impossible. 

Table No 4 Physical Fitness Challenges 

Questions Strongly agree Agree Disagree Strongly Disagree 

My daily physical fitness routine is disturbed 27% 47% 19% 8%

Going out for sports and Gym is impossible 41% 51% 3% 5%

Sitting home 24/7 makes me feel lethargic 21% 48% 25% 6%

Physical activity has become minimal 31% 57% 10% 3%

I am facing physical problems due to weight 
Gain 21% 33% 31% 16%

I enjoy household work 13% 53% 26% 9%

I tried to be friendly with my family members 20% 66% 9% 5%

I watch my favourite TV programmes 26% 41% 18% 15%

Mean % 25 49 14 6

Table 4 depicts that maximum of 49% people 
Agree that their physical health was affected during the 
lockdown, their physical activity has become minimal. 
Whereas 25% people strongly agree that their physical 
fitness routines are disturbed to a great extent. As per 
the open ended views of participants about how does 
they utilize the time at home during lockdown, views 
expressed were that 40 % sample manage the situation 

by using the internet, 31% are playing with kids and 
family member, 25 % are doing the house work and 4% 
are not doing as such activities.

When asked about ways to manage their stress 
during lockdown, responses were 33 % sample manage 
the situation by doing housework, 29% are playing 
indoor games, 25 % are doing the exercise and 13% 
mentioned they do activities as per situation. 

Section II
Association of findings with demographic variables 

SN Variable Chi^2 P Value Result

1 Gender 43.55 0.2125 Reject H0

2 Literacy 80.00 0.0001 Accept H0

3 Age 140.00 0.0298 Accept H0

4 Religion 192.00 0.0001 Accept H0

5 Education 57.00 0.9225 Reject H0

 p < 0.05 significant *
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There is association between the demographic 
variable and challenges faced by working people. The 
data presented in the table shows that there is significant 
association with Literacy of the participants, age, and 
religion. Whereas gender and educational level there is 
no association. 

Discussion

Covid-19 corona virus disease outbreak has been 
spreading all over the world. In view to prevent further 
spread and to protect Indian population from getting 
affected Government of India announced total lockdown 
from March 23, 2020. Due to prolong confinement of 
people in home during this outbreak work life, personal 
life and physical health of the working population is 
affected7. conducted to study to find out during lockdown 
physical as well as mental health of the people is at stake. 
A study was conducted to assess challenges faced by 
working population across the country during March 31 
to April 30, 2020; online cross-sectional observational 
study conducted among 120 participants recruited 
by snowball technique. Demographic characteristics 
shows that 57.5 % male and 47.5 % female participants. 
Majority (40%) participants were from age group of 21-
30 years whereas 33.3 % from age group of 31-40 years of 
age. All participants were literate and 66 % participants 
were working in office, industries and other places 
whereas 22 % participants were from business sector. 
All participants included in the study was working from 
home and adopted total lock down. Observations were 
made for work life, personal life and health challenges. 
It was observed that working population found personal 
life challenges found more intensive and people faced 
less health challenges. This observation was supported 
by study conducted by Mahendra kumar -2020 he found 
that social life challenges were 52 % while 79% people 
were worried about family and friends. He also found 
that 67 % people had altered sleep pattern during lock 
down8. It is also observed that working people with 
advanced age are more concerned about their health 
and they take rich food, do regular exercise and yoga 
practices while younger population found less attentive 
to health matter. 

Conclusion

Corona virus pandemic affected working population 
worldwide, working population facing major issues 

related to the work life, personal life and health 
challenges. One needs to prepare themselves to tackle 
all these challenges. Personal life challenges are more 
intense than any other challenges. Not only working 
population but also non-working population, old age 
peoples, housewives, children needs to adopt themselves 
for this changing pattern of life. Use of mask, social 
distancing, personal hygiene and use of sanitizer should 
become part of life of everyone. 
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Abstract
In order to preserve our health and remain healthy, it is of upmost importance to maintain the quality of 
food we intake and avoid contamination. To achieve this, proper sanitation of the food and vegetables we 
ingest is required. The poor knowledge of food sanitation causes several food-borne disease and various 
health issues and in turn puts extra strain on our Health Sector. Hence, it is important to prevent the food 
from getting contaminated with microbes or toxic chemicals, and follow healthy food sanitation practices. 
To achieve this, food safety at the household level and knowledge regarding handling food is essential. 
The aim of this study was to gain and scrutinize the knowledge related to food and vegetable sanitation 
among housewives who cook the food at home. Objective: 1) To assess knowledge regarding food 
sanitation among housewives in selected areas of Pune city. 2) To assess knowledge regarding vegetable 
sanitation among housewives in the selected areas of Pune city. Result: The analysis shows that 7.94% 
of housewives have excellent knowledge regarding cleaning of vegetables and fruits, 23% of housewives 
have very good knowledge, 23% of housewives have good knowledge while 44.4% of housewives have 
average knowledge. Also 15.87% of housewives have excellent knowledge regarding separation (keep-
apart) of food & vegetables, 7.6% of housewives have very good knowledge, 28.57% housewives have good 
knowledge while, 47.6% of housewives have average knowledge. Also 7.94% of housewives have excellent 
knowledge regarding cooking at safe temperatures, 15.87% of housewives have very good knowledge, 
25.39% housewives have good knowledge while, 50% of housewives have average knowledge. And 6.35% 
of housewives have excellent knowledge regarding chilling i.e refrigerating the food items and vegetables, 
15.87% of housewives have very good knowledge, 31.7% housewives have good knowledge while, 46.0% of 
housewives have average knowledge. Conclusion: The housewives have satisfactory knowledge regarding 
separation and cleaning of food and vegetables, also they have less knowledge regarding cooking at safe 
temperature and the refrigerating of the food and vegetables. Hence, they need to be motivated to follow 
good food and vegetable practices in order to prevent contamination of food as well as to reduce the rate of 
food-borne illnesses. 

Key words: Knowledge, Food, Vegetable, Sanitation and Housewives. 

Introduction and Background

It is time to boost our immunity.

Good food hygiene describes how to avoid the 

spread of bacteria when cooking, washing, preparing, 
and storing food items on a daily basis. As we all know, 
if the food is not cooked, stored and handled correctly, it 
can cause food poisoning and other health issues. Most 
of the people assume that food consumed from roadside 
stalls or from food hawkers causes sickness and stomach 
upset, but it may not always be the result of outside food; 
it could also be the result of poor kitchen hygiene. Mainly, 
the germs get transferred to other food items or to the 
kitchen surfaces while preparing and cooking from raw 
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foods like chicken, eggs, meat, poultry, sea-food, raw 
fruits and vegetables1. There are chances that such food 
gets spoilt immediately and the person who consumes 
such kind of food or vegetables, can fall ill. Especially, 
people with low immunity like small children, pregnant 
women and elderly adults and others who are suffering 
from HIV/AIDS, kidney issues, cancer, diabetes, and 
other chronically ill diseases are at more risk2. Also 
in a country like India, the housewives are mostly 
responsible to handle the kitchen and food needs of the 
family in order to meet the nutritional requirements. 
Hence, taking this into consideration, the researchers 
proposed the need to conduct the current research to 
assess the knowledge regarding food and vegetable 
sanitation among housewives. This research helps to 
gauge the knowledge of the housewives regarding food 
and vegetable sanitation and also to develop strategies to 
fill the knowledge gap by different methodologies. 

Objective:

1. To assess knowledge regarding food sanitation 
among housewives in selected area of Pune city.

2. To assess knowledge regarding vegetable 
sanitation among housewives in selected area of Pune 
city. 

Methodology

Research Design: The researchers have used A 
Non-Experimental Descriptive Research. The study was 
conducted on the housewives of selected areas of Pune 
city. 

Sampling techniques: Convenient sampling 
technique was used. 

Subject Size: 126 homemakers who are staying in 
different areas of Pune city and willing to participate. 
These participants were informed clearly about the study 
and its purpose. 

Tools of data collection: In the present study, the 
below scales were used to collect the data. Structured 

questionnaire to assess the knowledge regarding food 
and vegetable sanitation among the housewives staying 
in different areas of Pune city. It has two sections; 
Section I: Consisted of items related to demographic 
variables of the subjects of the study. Section II: 
Consisted of 20 questions regarding food and vegetable 
sanitation. It was divided in 4 parts; Part A- Questions 
on knowledge related to cleaning of food & vegetables. 
Part B- Questions on knowledge related to separation 
(keep-apart) of food & vegetables. Part C- Questions on 
knowledge related to cooking at safe temperature, which 
kills germs. Part –D Questions on knowledge related to 
chilling i.e refrigerating the food items and vegetables.

Validity and Reliability of tools: The experts 
validated tools and the reliability was done by Cronbach’s 
Alpha Coefficient Test. Cronbach’s Alphas were r= 0.86 
& 0.9 for assessing the knowledge regarding food and 
vegetable sanitation among housewives in selected areas 
of Pune city.

Findings: The analysis and interpretation of the data 
collected to determine the knowledge regarding food 
and vegetable sanitation in housewives from selected 
areas was done keeping the objectives of the study in 
consideration. 1. To assess knowledge regarding food 
sanitation among housewives in selected areas of 
Pune city. 2. To assess knowledge regarding vegetable 
sanitation among housewives in selected areas of Pune 
city. 

The results were divided in two Sections: Section – 
I: Description of Distribution of Demographic Variables. 
Section – II Part A: Description of practices related to 
cleaning. Section – II Part B: Description of practices 
related to Separation (Keep Apart) of food items. 
Section –II Part C: Description of practices related to 
cooking at safe temperatures which kills germs. Section 
–II Part D: Description of practices related to Chilling i.e 
Refrigerating the food items. 

SECTION I

Description of demographic details
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Table 1: Represents the data related to description of demographic variables.       

Demographic variable Freq %

Age

21-30 20 15.9

31-40 60 47.6

41 and above 46 36.5

Type of Family
Nuclear family 80 63.5

Extended/Joint Family 46 36.5

Education

Graduate 81 64.3

Post Graduate 10 7.9

Higher Secondary 20 15.9

Illiterate 15 11.9

Years of Marriage

0-3 Years 26 20.6

4-6 Years 40 31.7

6 Years 60 47.6

No of family members

0- 2 Member 60 47.6

3-5 Member 20 15.9

More than 5 Members 46 36.5

Type of food habits
Vegetarian 70 55.6

Non – Vegetarian 56 44.4

SECTION II

Part A: Knowledge related to Cleaning of food & vegetables

Table 2: Represents the data related to knowledge of cleaning the food and vegetables       

N=126

Cleaning

Average Good Very Good Excellent

Freq % Freq % Freq % Freq %

56 44.4 30 23 30 23 10 7.94

Part B: Knowledge related to separation (keep-apart) of food & vegetables 
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Table 3: Represents the data related to knowledge of separating of food and vegetables.

N=126

Separation (Keep 
Apart) 

Average Good Very Good Excellent

Freq % Freq % Freq % Freq %

60 47.6 36 28.5714 10 7.93651 20 15.87

 

Part C: Practices related to cooking at safe temperature, which kills germs.    

Table 4: Represents the data related to knowledge regarding cooking at safe temperature, which kills germs.

N=126      

Cooking to safe 
temperatures kills 

germs

Average Good Very Good Excellent

Freq % Freq % Freq % Freq %

64 50.8 32 25.3968 20 15.873 10 7.94

 

Part D: Practices related to Chilling i.e Refrigerating the food items and vegetables.

Table 5: Represents the data related to knowledge regarding Chilling i.e Refrigerating the food items and 
vegetables.  

 N=126   

Chilling (Refrigerating) t

Average Good Very Good Excellent

Freq % Freq % Freq % Freq %

58 46.0 40 31.746 20 15.873 8 6.35

Discussion

This study was aimed to assess the knowledge 
regarding food and vegetable sanitation among 
housewives in selected areas of Pune city. Hence, the 
data was gathered from the participants and analysis was 
done to find the results. 

Findings related to the knowledge regarding 
Cleaning of food & vegetables.

Table 2: Data describes the Part A which deals with 
the knowledge related to cleaning of food & vegetables 
among housewives, and the parameters measured related 
to cleaning were: Wash hands in warm soapy water 
for at least 20 seconds before and after touching food; 
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washing of cutting boards, dishes, forks, spoons, knives, 
and counter tops with hot soapy water; cleaning of the 
lids on canned goods before opening; cleaning of all the 
fruits and vegetable purchased from the market rinsed in 
running water followed by rubbing with hands; if damage 
or bruising occurs before eating or handling, it is to be 
cut away the damaged areas before preparing or eating. 
The analysis says that only 7.94% of housewives have 
excellent knowledge regarding cleaning of vegetables 
and fruits, while 23% of housewives have very good 
knowledge, 23% of housewives have good knowledge 
and 44.4% of housewives have average knowledge.

Findings related to the knowledge regarding 
separation (keep-apart) of food & vegetables.

Table 3: Data describes the Part B which deals 
with the knowledge related to separation (keep-apart) 
of food & vegetables to prevent contamination among 
housewives, and the parameters measured related to 
separation (keep-apart) were: Keeping of raw meat, 
poultry, seafood, and eggs away from other foods while 
shopping and while keeping in fridge; boiling of the 
marinades of raw foods if need to use second time; using 
of a special cutting board or plate for raw foods only; 
cooking of non-vegetarian foods in separate utensils. The 
analysis says that 15.87% of housewives have excellent 
knowledge regarding separation (keep-apart) of food 
& vegetables, 7.6% of housewives have very good 
knowledge, 28.57% housewives have good knowledge 
while and majority that is, 47.6% of housewives have 
average knowledge. 

Findings related to the knowledge regarding 
cooking at safe temperature, which kills germs.    

Table 4: Data describes the Part C which deals with 
the knowledge related to cooking at safe temperature 
to kills germs among housewives, and the parameters 
measured related to cooking at safe temperature 
were: Cooking fish and sea-foods, chicken, finely 
chopped (ground) chicken, vegetables at appropriate 
temperatures to maintain its nutritive value as well as kill 
the germs. The analysis says that 7.94% of housewives 
have excellent knowledge regarding cooking at safe 
temperatures, 15.87% of housewives have very good 
knowledge, 25.39% housewives have good knowledge 
while 50% of housewives have average knowledge. 

Findings related to the knowledge regarding 
Chilling i.e Refrigerating the food items and 
vegetables.    

Table 5: Data describes the Part D which deals 
with the knowledge related to chilling i.e refrigerating 
the food items and vegetables which helps prevent food 
from spoiling or getting contaminated with germs, as 
low temperature prevents growth of microbes, and the 
parameters measured related to chilling i.e refrigerating 
the food items and vegetables were: Storing foods in 
the fridge or freezer within 2 hours after cooking; after 
purchasing from the store; within 1 hour if it is 90 
degrees or hotter outside; and marinating foods in the 
fridge. The analysis says that 6.35% of housewives have 
excellent knowledge regarding chilling i.e refrigerating 
the food items and vegetables, 15.87% of housewives 
have very good knowledge, 31.7% housewives have 
good knowledge while, 46.0% of housewives have 
average knowledge.

Similar to current study findings, there was a 
study done on Food Hygiene, Knowledge, Attitudes 
and Practices of Food Handlers in Food Businesses in 
Accra, Ghana, where the researcher had said that the 
responses regarding food storage of the food handlers 
from the different hotels varied in their response, 
where only 42.9% knew that the correct temperature 
for refrigeration was 1˚C - 5˚C also even though the 
respondents food hygiene attitudes were found to be 
satisfactory, the microbial analysis results have proved 
that, strict food hygiene practices were lacking in them. 
Thus, food handlers must strictly follow food hygiene 
practices and the managers should motivate them for the 
same, to prevent from serving cross-contaminations of 
foods to the consumers3. 

In an another study, result which was done on food 
safety policies and practices in public spaces done on 
vendors of fresh fish sellers in Mzuzu, Malawi, where 
the researcher found that hand washing with soap and 
water by vendors while at work and keeping food at 
a proper temperature appears to be the most effective 
ways of reducing E. coli and Salmonella spp. Also, the 
vendor’s knowledge regarding food-borne diseases is 
low, and that a change in the behavior and facilitation of 
practices is needed through proper infrastructure along 
with more training4.
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Conclusion

The study results have shown that the housewives 
have adequate knowledge regarding cleaning as well 
as separation of food and vegetables as it is their daily 
routine although they need to be motivated to improve 
their habits related to refrigeration and cooking at safe 
temperatures, which will increase their knowledge as 
well will help in reducing food contamination which will 
further prevent food-borne illnesses.
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Abstract:The COVID-19 pandemic has swept the entire world off its feet by its deadly outcomes and 
India is no exception to it. The pandemic has affected our country in many different terms that has caused 
different issues for the general public and rendering many jobless. There were many problems cause like 
economic loss, loss of life, business, jobs etc2. Considering this current situation, this research is be based 
on highlighting the social impact of the pandemic disease on the general population. Methodology: A 
Non-Experimental Descriptive Research Approach “Quantitative research which involves the collection 
and collation of numerical information under considerable control.” The study was conducted among the 
general population of Pune City. The selection of sample was based on easy geographical accessibility, 
willingness of the samples and availability of samples. The sample size for study was 100, selected by using 
Non Probability Convenience Sampling Technique from various residents living in Pune City who met 
the inclusion criteria. A structured modified questionnaire was developed based on the research problem, 
to get the information from the samples. Objective: 1) To assess the effect of lockdown on social life in 
general population in selected area of Pune city. 2) To assess the obstacles faced by general public during the 
Covid-19 pandemic. 3) To associate the demographic variables with the lockdown effect and obstacles in 
selected areas of Pune City. Result: The analysis shows that the family relations of 28.6% population were 
severely affected by the pandemic situation and 69.84% of population were less affected by it. The social 
relations and recreation of 76.19% population were severely affected by the pandemic situation and 15.9% 
of population were less affected by it. The 74.6% population were severely affected psychologically due to 
the pandemic situation and 14% of population were less affected psychologically. Also 79.37% population 
were faced severely difficulties in getting the basic necessities during the pandemic situation while 12.7% 
of population faced less problems in procuring the basic necessities. Also 36.51% population faced sever 
obstacles related to work while 52.4% of population faced less obstacles by it.  Since all the p-values 
corresponding to gender is less (less than 0.05). Hence gender is to have significant association with the 
lockdown effect and obstacles. Conclusion: This research concludes that COVID-19 has had a great effect 
on social relations, psychological aspect 
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Introduction and Background

When there is any type of problem or crises our 
leaders have the main responsibility of solving the 
arrived problem and prevent it from occurring again. 
The current situation of COVID-19 pandemic is one of 

them1. As we, all know about this Novel Corona virus, 
which first made its presence in Wuhan, China and then 
rapidly spread across the globe causing huge economic, 
social, health, psychological issues, and eventually loss 
of lives. A similar study was conducted in 2017 on the 
impact of Ebola virus outbreak3. Another study, which 
was a quantitative approach survey, conducted in 2008 
to identify the long-term effect specially socioeconomic 
impact due to Nipah virus. The researcher in there result 
found that the urgent cost of management was not and 
over burden to the middle class home makers .Most 
of them i.e. 92 % were treated via Inpatient care and 
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were treated freely in the available public hospitals4. 
An African swine fever caused in 2017 sept That study 
result concludes that the effect of wine flu in that year of 
swine flu outbreak was complex 5. 

All the countries tried curbing the spread of 
COVID-19 using their best possible efforts and India 
chose to battle it by imposing a complete lockdown. 
Thereafter, the Indian government put in huge efforts 
in bringing up new makeshift hospitals, testing units, 
making PPEs available for healthcare team, and 
disinfecting areas most affected. Apart from this, the 
government has also taken efforts to provide essentials 
to the needy citizens i.e. providing food-grains and 
other essentials by launching different relief schemes. 
Help reached the poorer sections of the society not 
only through the government, but through also many 
social and private organizations who did their best to 
make sure that help reaches to the maximum needy 
around by providing food packets and other essentials 
through contributions. We also should remember the 
contribution made by the working class people all over 
India by contributing a portion of their salaries towards 
the relief funds. 

Objective

2. To assess the effect of lockdown on social life 
in general population in selected area of Pune city.

3. To assess the obstacles faced by general public 
during the Covid-19 pandemic.

4. To associate the demographic variables with the 
lockdown effect and obstacles faced in selected areas of 
Pune City.

Methodology

Research Design: The researchers have used A 
Non-Experimental Descriptive Research. The study was 
conducted on the general population of selected areas of 
pune city. 

Sampling techniques: Convenient sampling 
technique was used. 

Subject Size The general population altogether were 
63 who are staying in different areas of pune city and 

willing to participate. These participants were informed 
clearly about the study and its purpose. 

Tools of data collection: In the present study the 
below scales were used to collect the data. Structured 
Questionnaire to assess the impact and obstacles during 
the COVID-19 pandemic situation and lockdown in the 
different areas of pune city. It has two sections; Section 
I: Consisted of items related to demographic variables 
of the subjects of the study. Section II: Consisted of 16 
questions regarding social impact related. It is divided 
in 3 Parts Part A- Questions on impact related family 
relations. Part B- Questions on impact social relation & 
recreation. Part C- Questions related to psychological 
impact. Section III: Consisted of 12 questions regarding 
Obstacles related to work and basic necessities faced 
by general population. It is divided in 2 Parts Part A- 
Questions on obstacles related to basic necessities. Part 
B- Questions on obstacles related to work.

Validity and Reliability of tools: Tools were 
validated by the experts and the reliability was done by 
Cronbach’s Alpha coefficient test. Cronbach’s alphas 
were r= 0.86, & 0.9 for assessing the impact and obstacles 
during the COVID-19 pandemic in selected areas.

Findings

The analysis and interpretation of the data collected 
to determine the social impact of pandemic disease 
COVID-19 on general population was done keeping the 
objectives of the study in consideration, To assess the 
effect of lockdown on social life in general population in 
selected area of Pune city, To assess the obstacles faced 
by general public during the Covid-19 pandemic, To 
associate the demographic variables with the lockdown 
effect and obstacles faced in selected areas of Pune City.

The result was divided in IV Sections Section –I: 
Description of Distribution of Demographic Variables, 
Section – II: Description of impact on general population 
Section – III: Description of obstacles faced with 
basic necessities & work. Section –IV: Association of 
demographic variables with the impact and obstacles 
in getting the basic necessities work related in general 
population.
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Section-I
Table 1: Description of Distribution of Demographic Variables     N=63   

Demographic variables Freq %

1. Gender

Female 45 71.42

Male 18 28.57

2. Age

Less than 20 years 2 3.17

21 to 40 years 54 85.7

41 to 60 years 4 6.34

61 to 80 years 2 3.17

81 years and above 1 1.58

3. Occupation

Agriculture 3 4.7

Business 2 3.17

Employee 26 41.26

Homemaker 16 25.39

Retired 5 7.9

Student 8 12.6

Other 3 4.76

4. Education

Less than graduation 22 34.9

Graduate 30 47.61

Post graduate 11 17.4

5. During lock down staying with:

Family 48 76.1

Friends 4 6.34

Colleagues 6 9.5

Alone 5 7.93

Table no 1 : Shows the frequency & percentage distribution of samples regarding the Demographic Variables 
were 71.42% were female and 28.57% were male. 85.7% were between the age group of 20-40 yrs. Majority of them 
were employees and homemakers, 47.61% were graduate and majority of them were staying with their family. 
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SECTION-II
Table 2: Description of impact on general population

Part-A Family relations              n-63

Item Not at all related 
to me

Somewhat related 
to me

Extremely related 
to me Mean SD

Impact related to 
family relations

Freq % Freq % Freq %

21 26.6

1 1.59 44 69.84 18 28.6

Table 2 : Shows the frequency & percentage distribution of samples regarding the family relations which 
reveals that the family relations of 28.6% population were severely affected by the pandemic situation and 69.84% 
of population were less affected while 1.59% were hardly affected.

SECTION-II
Table 3: Description of impact on general population

Part-B Social relations and Recreation           n-63  

Item Not at all related to me Somewhat related 
to me Extremely related to me

Mean SD

Impact related to social 
relations and recreation

Freq % Freq % Freq %

5 7.93651 10 15.9 48 76.19 21 23.5

Table 3: Shows the frequency & percentage distribution of samples regarding the social relations and recreation 
where 76.19% population were severely impacted during the pandemic situation and 15.9% of population were 
moderately impacted while 7.93% population were scarcely impacted by it. 

SECTION-II
Table 4: Description of psychological impact on general population

Part-C Psyhological Impact             n-63  

Item Not at all related to me Somewhat related 
to me

Extremely related 
to me 

Mean SDPsychological 
Impact Freq % Freq % Freq %

3 3.22581 13 14 47 74.6 21 23

Table4 : Shows the frequency & percentage distribution of samples regarding psychological Impact on general 
population where 74.6% population were severely impacted psychologically due to the pandemic situation and 14% 
of population were moderately impacted while 3.2% population was scarcely impacted psychologically during the 
pandemic situation.



Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4      3767

SECTION-III
Table 5: Description of Obstacles related to basic necessities in general population

Part-A Obstacles related to basic necessities         n-63    

Item Not at all related to me Somewhat related to 
me

Extremely related to 
me 

Mean SD

Obstacles related to 
Basic necessities 

Freq % Freq % Freq %

5 7.94 8 12.7 50 79.37 21 25.16

Table 5 : Shows the frequency & percentage distribution of samples regarding obstacles related to basic 
necessities where 79.37% population have faced severely difficulties in getting the basic necessities during the 
pandemic situation, 12.7% of population faced less problems in procuring the basic necessities while 7.9% population 
have hardly faced any difficulties.

SECTION-III
Table 6: Description of Obstacles related to work in general population

Part-B Obstacles related to work           n-63    

Item Not at all related 
to me

Somewhat related 
to me

Extremely related 
to me 

Mean SD

Obstacles related to Work

Freq % Freq % Freq %

7 11.11 33 52.4 23 36.51 21 13.11

Table 6 : Shows the frequency & percentage 
distribution of samples regarding obstacles related to 
work where 36.51% population faced sever obstacles 
related to work, 52.4% of population faced moderate 
obstacles while 11.11% population faced less obstacles 
related to work.  

Discussion

This study was aimed to assess the social impact of 
pandemic disease COVID -19 on general population. 
The samples were taken from different areas of pune 
city. 

Findings related to the impact on general population.

Impact on family relation.

Table 2 :Data describes the Part A of the impact 
on family relations. The parameter measured were- Is 

the relationship good with the family members. Able 
to spend quality time with the family. Experience 
any emotional violence, physical violence during this 
lockdown.

Impact related to social relation and recreation.

Table 3 :Data describes the Part B of the impact 
related to social relation and recreation.. The parameter 
measured were- Able to connect to loved ones. Able to 
play games with family and loved ones. Prefer spending 
time in reading, writing, watching television, cooking, 
exercise, yogasana. Missed the daily travelling and 
outing.

Psychological Impact.

Table 4 :Data describes the Part C of the 
psychological impact. The parameter measured were- 
any feelings of low in energy and downhearted during 
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the lockdown. Anxiousness about the implications of 
COVID-19 in life.  Fear and worry of getting infected 
and the associated physical suffering. Fear of death. Fear 
of spreading infection to others.   

Findings of the obstacles faced by general 
population 

Obstacles related to basic necessities.

Table 5 :Data describes the Part A of the Obstacles 
related to basic necessities. The parameter measured are- 
where procuring daily supplies challenging. Were the 
basic necessities of food-grains, fruits, vegetables easily 
available. Able to procure other required materials from 
the market. Satisfied with whatever things were available. 
Any anxious to visit ATM amidst this lockdown. 
Cooking gas easily available during lockdown period. 

Obstacles related to work. 

Table 6 :Data describes the Part B of the Obstacles 
related to work. The parameter measured were- whether 
working from home during lockdown. Whether getting 
paid adequately during this lockdown period. Faced any 
financial burden during this lockdown. Whether had to 
work for long hours. Was any loss of business. 

Conclusion: The study result shows that the 
general population’s social relations, recreation were 
more impacted along with their psychology and faced 
more obstacles to procure the basic necessities while 
faced moderate obstacles related to work as everyone 
had to work from home. It can be concluded that due 
to lockdown people faced more problems related to 
social relation, recreation and procuring the necessary 
materials required, as they were not allowed to make 
social gatherings. 
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Abstract 
Health care Industry has been getting growing significance in economy development and overall wellbeing 
of nation. This segment has government, public owned and private operators working to cater to the needs of 
the society. Health care and hospitals are considered to be very critical and stress associated functions unlike 
other work or business. The reasons are obvious the life and death scenario, patients treatment and recovery 
process, complex instruments, relatives and friends stress , sometimes lack of medicines or treatment and 
add to it emergency situations. The employees working in this industry are doing noble job and have noble 
reasons to make them feel special about contribution they give to organisation. 

The purpose of the study was to evaluate the level of job satisfaction among the health personnel of Hospital 
and to describe variables related to their job satisfaction. The opinions of health personnel regarding 
satisfaction with their jobs were studied using a Job Satisfaction questionnaire. Two levels of analyses were 
carried out. Job satisfaction item and a four items construct called nature of job satisfaction were selected as 
dependent variables. Pearson correlations were used to determine whether the independent variables were 
significantly correlated with job satisfaction. 

The key results were that overall job satisfaction was moderately high (2.23 on a scale of 3); however there 
are differences in satisfaction models between categories of personnel. In addition, there are significant 
differences in the correlations between job satisfaction and the independent variables among the groups of 
personnel. 

Key Words: Job Satisfaction, Health Care , Personnel/ Human Resource, Hospitals 

Introduction 

Role of Health care personnel is critical to any 
hospital, society and nation. They struggle to meet their 
needs and at the same time they are responsible for 
meeting needs of their patients Hospital managers have 
responsibilities to both staff and patients. The health 
care industry will grow multi folds and time to come and 
will be in need of staff. The industry should be capable 
of attracting and retaining the staff. WHO report1 has 
indicate short fall of health care staff by approximately 
40 %. 

However, despite importance of human factors in 
the quality of care and despite great changes in the work 
environment that is expected to increase stress among 
hospital staffs there are no systematic efforts to measure 

staff satisfaction in many of the hospitals. The human 
resource link is week however many of private sector 
hospitals are doing remarkable job by having world class 
human resource practices.2 Still most of the hospitals are 
in public sector and hardly any practices or provision of 
taking care of their own people exists. National Health 
Mission2 has also emphasised on raising the satisfaction 
level of health care workers. This was with directions 
to improve working conditions, reduction of work load 
and stress.3 

The purpose of the study was to evaluate the level 
of job satisfaction among the staff of hospital and to 
describe variables related to the job satisfaction of staff. 
Also study aims establish a system of indicators and 
reference levels for measurement of job satisfaction as a 
component of human resources development. 
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Objective-

· To understand what variables are associated 
with a certain level of job satisfaction of health care 
personnel.

· To assess if there is a difference in the level of 
job satisfaction between the professional groups.

· To demonstrate if the variables of job 
satisfaction vary by different professional groups.

· To find out satisfaction level in hospital staff 
(physicians, nurses, Paramedical Staff, Non Medical 
staff) with respect to their jobs. 

Hypothesis- 

There is a positive correlation between 6 variables 
(relationship with superior, knowledge of the work 

place, work stress, Sense of belongingness, unrealistic 
expectation and recognition) and job satisfaction. 

Research Methodology 

A analytical survey was conducted in Hospital 
where the opinions of staff regarding satisfaction 
with their jobs were studied using a questionnaire. A 
quantitative approach with analytical survey design for 
this study was preferred because questionnaires provide 
anonymity, is fairly economical, and a large number of 
staff members can be involved. 

Selection of Sample

The survey was conducted on the Staff members of 
the Hospital. The sample selected was by the method 
convenience sampling among the 4 groups. Sample size 
was of 100, 25 from each group 

Nurse / Attendants 25
Physician/ Doctors 25

Paramedical Staff (physiotherapist, Nursing assistants, x-ray , laboratory assistant etc.) 25

Non-medical profession ( psychologist, patient insurance team , Administration and support staff, clerks, 
social workers etc.) 25

Data Collection

Primary data was collected through questionnaires.

Job satisfaction questionnaire consists of two 
sections. The first section includes demographic data 
(sex, age, profession). The second section included 
independent variables consisted of constructs measuring 
relationship with hospital (4 items) relationship with 
superior (6 items), strategic knowledge of workplace (5 

items), work stress (5 items), unrealistic expectations 
(5 items ), recognition (3 items) and sense of belonging 
(single item), Overall job satisfaction (single item). Job 
satisfaction is measured using the responses to a single 
item on the questionnaire using a 5-point likert scale (1-
very dissatisfied to 5-very satisfied). The job satisfaction 
questionnaire developed by the foundation for Health 
Services Research was used for the study. 
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Result

Section I : Variables (Relationship with Superiors, Knowledge of Workplace, Work stress, Unrealistic 
Expectation, Sense of Belongingness, Recognition) with Job Satisfaction 

Table.1 Variables and Job Satisfaction

Variables * Job Satisfaction Ranking Crosstabulation

Count

30 40 30 100

25 53 22 100
26 38 36 100

9 23 68 100
17 42 41 100
42 42 16 100

149 238 213 600

Relationship with
superiors
Knowledge of workplace
Work Stress
Unrealistic Expectation
Sense of Belongingness
Recognition

Variables

Total

Low Medium High
Job Satisfaction Ranking

Total

 

The table 1 shows the fact that the Mean Job satisfaction ranking out of 3 is maximum (2.59) for the variable 
Unrealistic Expectations, Which means that all the 4 groups rated this variable as least bothering factor and had high 
Job satisfaction. However on the contrary all the groups rated the Recognition Factor as least satisfactory variable 
out of all the 6 variables (rating of 1.74/3). That means recognition play crucial role in job satisfaction of health 
care workers. “There is a positive correlation between Overall Job satisfaction and Variables, (Relationship with 
superiors, Knowledge of the workplace, Recognition, Sense of Belongingness)”. 

Section II Relationship with superiors and Professional Groups 

Table 2.Ranking of Relationship with superiors and Professional group 

Professional 
Group Respondents Mean Ratings (3) ANOVA (F 

Value) P - Value Correlation value

Nurses 25 2.36

9.95 0 0.253

Physicians 25 1.48

Paramedical 25 2.36

Non -Medical 25 1.8

Total 100 2.0

Table 2 shows that some groups reported better 
relationship with their superiors than others. Physicians 
reported the lowest mean score (1.48/3). Nurses and 
Paramedical scored 2.39/3 in their relationship with 
the superiors. Nonmedical staff report it 1.8 close to 
average. Physicians are usually operating independently 

and have rarely any one above them keeping in constant 
touch. However other staff have hierarchy and perhaps 
they have better connection with the superiors. The P 
Value is 0 suggesting that the groups have impact on the 
variable mentioned above (Relationship with superiors). 
There is 25% positive correlation between the factor and 
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the variable. 

Section III : Knowledge of Workplace for the professional groups 

Table 3. Knowledge of workplace for the professional groups 

Professional 
Group Respondents Mean Ratings (3) ANOVA (F 

Value) P - Value Correlation value

Nurses 25 2.08

3.741 0.014 - 0.015

Physicians 25 2.28

Paramedical 25 1.76

Non Medical 25 1.76

Total 100 1.96

Table shows Physicians reported significantly higher mean scores in knowledge of the hospital goals, plans, 
budget, results and staffing problems compared with Nurses (2.08), 1.76 for both Paramedical and Non medical group. 
P Value (0.014) suggests high impact of both the factor and variable. However there is no or poor correlation of the 
job satisfaction with the variable, Suggesting that high knowledge of workplace cannot guarantee job Satisfaction. 

Section IV: Nature of Satisfaction and professional groups 

Table 4:Nature of Satisfaction and Professional Groups 

Professional 
Group Respondents Mean Ratings (3) ANOVA (F 

Value) P - Value Correlation value

Nurses 25 2.44

5.07 0.003 0.11

Physicians 25 2.80

Paramedical 25 2.60

Non Medical 25 2.24

Total 100 2.52

The table above shows that the Nature of Satisfaction is highest among the physicians (2.80/3) and lowest among 
the Non Medical personnel (2.24/3). P Value indicates that the professional groups have high impact on the nature of 
satisfaction. However the correlation is very low at 0.11 for all the groups with the Nature of Satisfaction , probably 
due to low predictability. 
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Section V : Unrealistic Expectations and Professional groups 

Table 5: Unrealistic Expectations and Professional Groups 

Professional 
Group Respondents Mean Ratings 

(3)
ANOVA (F 

Value) P - Value Correlation 
value

Nurses 25 2.48

0.897 0.414 - 0.19

Physicians 25 2.76

Paramedical 25 2.60

Non Medical 25 2.52

Total 100 2.59

None of the categories of the hospital staff reported that their superiors, patients/patients` families or colleagues 
presented unrealistic expectations that was stressful. The ‘unrealistic expectations’ scores were all relatively lowest 
for Nurses (2.48) and highest for Physicians (2.76),out of the possible Ranking of 3, with no significant differences 
between categories. The Job satisfaction does have negative impact on the variable (Unrealistic Expectation), 
Pearson’s Correlation is negative in this case. P Value (.414) also suggests that the Null Hypothesis is proved. 

Section VI Recognition at work and professional groups 

Table 6: Recognition at work and professional groups 

Professional 
Group Respondents Mean Ratings 

(3)
ANOVA (F 

Value) P - Value Correlation 
value

Nurses 25 1.76

7.72 0.0 0.006

Physicians 25 2.24

Paramedical 25 1.56

Non Medical 25 1.40

Total 100 1.74

The Recognition is highest for Physicians with the 
value of (2.24/3) and lowest for nonmedical staff with 
a value of (1.4/3). The work of Nonmedical staff is not 
directly with the client care so they feel left out in the 
hospital as an organisation. The P Value (0.0) shows 

that there is significant impact of professional groups 
with the variable. However there is no high positive 
correlation (0.006) to conclude that this variable will 
lead to high satisfaction. 
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Section VII Sense of Belongingness and professional Groups 

Table 7:Sense of Belongingness and professional Groups 

Professional 
Group Respondents Mean Ratings (3) ANOVA (F 

Value) P - Value Correlation 
value

Nurses 25 2.24

5.625 0.001 0.12

Physicians 25 2.64

Paramedical 25 2.20

Non Medical 25 1.84

Total 100 2.23

Discussions

 Feeling a part of the organization was significantly 
correlated with satisfaction by all categories of staff. The 
sense of belongingness is high among the Physicians 
(2.64/3) and lowest among the Non Medical Staff (1.84). 
P Value suggests that the 4 groups have high impact on 
the variable (Sense of Belongingness). 

Section VIII : Work Stress and professional groups 

Work Stress overall seems to be moderately high 
with highest stress reported by the Physicians (2.2/3) and 
lowest level seen among the Non Medical Staff (1.48/3). 
Nurses reported average (1.76/3) and paramedical 
(2.16/3). Despite the patient rush and workload the 
individual coping of stress played a major role among 
the staff members as the hospital as an organization 
has neither any means to measure stress nor provides 
any mitigating solutions. P Value (0.312) suggests that 
high stress has negative impact on the Job Satisfaction. 
Correlation is negative (-0.212) suggesting the two 
factors cannot be correlated. Work Stress is critical 
component of job satisfaction for health care employees. 

Section IX: Gender with Job Satisfaction 

Impact of gender on job satisfaction was measured 
in this study to make out the difference both gender 
working in health care services have on job satisfaction. 
In the study the ratio of women were slightly higher than 

the men 58:42. The score for satisfaction seems to be 
almost equal for Men (2.21/3) and Women (2.24/3). The 
P Value(0.82) suggests that there is no significant impact 
of gender on Job Satisfaction. The correlation has not 
been established with a negative value of (-0.842). 

Section X : Age with Job satisfaction

Correlation of age to job satisfaction was studied 
and it was found that age is not affecting job satisfaction. 
The Age group 36-45 years (2.30/3) and 56-65 years 
(2.8/3) have reported high satisfaction mean ranking. 
The lowest satisfaction was reported by the age group 
of 25-35 years(2.12/3). 46-55 have reported (2.18/3). 
The P Value does not support the impact of age with 
satisfaction in these age groups. There is poor correlation 
between the two factors (Age and Job Satisfaction) with 
value of (0.156) 

Section XI: Demography (Professional Groups) 
And Job Satisfaction 

From the analysis it was comprehended that 
Average rating of Job Satisfaction is 2.23 out of 3 
points with low significant difference between the four 
categories. Furthermore, a significant difference in job 
satisfaction ratings was revealed between Physicians 
(2.56 ± 0.57) and the Non Medical staff (2.04 ± 0.79). 
Nurses had rating of (2.24 ± 0.66) and Paramedical 
staff (2.08 ± 0.57) P-Value of 0.021 suggests significant 
impact of Professional group on the factor of Overall Job 
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Satisfaction. The correlation Value is between (+1 to -1) 
ie 0.069 suggesting a low level of correlation of these 
two factors. 

The percentage of data collected from the 4 
Professional Group was kept equal in order to compare 
the results, i.e 25% for Professional Groups (Nurses, 
Physicians, Paramedical and Non Medical ) each. 

Discussions 

Every organisation has different category of staff 
working with them. The structure of organisation is 
always such that various levels of people are required to 
achieve the goals of organisation. Hospitals and health 
care organisations also have these categories and each 
has its own role which is critical to the success of hospital 
and service to patients and their cure. Each category has 
its own earmarked duties surrounding around patient 
care and treatment. 4 

Doctors 

Doctors and physicians form most critical part 
of health care organisations. Contrasted to different 
other positions, doctors have extent of freedom in 
their work arrangement this involves a further higher 
extent of duty. With empowerment doctors also need 
information on monetory situations or the organisation. 
This helps them plan ideal treatment and care for their 
patients. New technologies can be adopted for treatment 
purposes. Insufficient resources available to a doctor 
may be one of the variables causing disappointment. 
The empowerment in decision making and information 
sharing is most important factor for the job satisfaction 
of doctors and physicians. This information enables 
them to take decision in favour of patient and also make 
them aware of compensation that can be taken away by 
them. 

Attendants 

Doctors hold authority over analysis and treatment 
of the patients inspite of that nurses and attendants 
hold critical position. 6They provide support for all 
encompassing consideration, including nutrition, 
sustenance, physical solace, individual cleanliness, 
hygiene, preparation of treatment, passionate 
consideration, adhere to schedule of medicine and social 
help, persistent effort lies with the medical attendant 

and, somewhat, with other clinic staff. Besides, different 
investigations of carried out by researchers on medical 
attendants have demonstrated that sporadic working 
hours, frequently including extra time is the principle 
cause of stress and that exorbitant worry at work might 
be one of the components causing disappointment or 
dissatisfaction. 

Paramedical Staff 

The tasks in the hands of paramedical staff is tiring 
and huge. The demanding aspect of nature of job impacts 
the satisfaction levels from work place7. Contribution 
given by nursing collaborators isn’t viewed as significant, 
and isn’t given the gratefulness as is expected. When 
fundamental job stability and pay issues are settled, the 
most significant reason of satisfaction for workers are 
associations with colleagues and bosses. 

Non Medical Staff 

The expert obligations of those working in 
authoritative and bolster positions, (for example, 
bookkeepers, secretaries, representatives and tasks 
faculty) are very not the same as those in direct health care 
positions. At the point when the managers and support 
staff has clear objective roles and can elevate these to the 
staff, the job satisfaction among this set of non-clinical 
staff increments. Taking care of the requirements of the 
authoritative and care staff for acknowledgment and 
settling their work related issues is the most significant 
errand for the supervisors of those professional who are 
not directly associated in the provision of direct care to 
patients. 

Conclusions and Recommendation 

The degrees of work stress revealed in this study 
were at moderate levels for all classifications of jobs 
understudy. Levels of job satisfaction were moderately 
high. Additionally, unnecessary occupation requests 
or unreasonable expectations from bosses, patients/
patients’ families, and associates were not found to be 
at high levels. 

The study propose that heads of health care 
organization/ hospitals that are educated about the desires 
and day by day work related issues of their workers are 
better ready to comprehend the requirements of their 
staff. Administrators should: 1) develop successful 
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connections among supervisors and staff; 2) recognize 
negative working conditions which influence staff; 3) 
suitably delegate position to people, and consider them 
responsible for the work done in their hierarchical units; 
4) keep staff educated about changes that will influence 
them; and 5) express gratefulness and acknowledgment 
for the endeavors of staff individuals in achieving tasks 
of health care unit. This will make a great workplace for 
the health care staff. The outcome of this discussion can 
be utilized as a lot of reference levels and pointers for 
the HR improvement part of the quality administration 
arrangement of Hospital. 
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Abstract
Background Study: The premenopause is experienced by 1.5 million women each year and often involves 
symptoms and it divided in to three categories somatic and vasomotor , psychological , and urogenital sexual 
symptoms. In the rural area women are not aware about those symptoms and coping strategies to minimize 
the symptoms by practicing of Yogasanas. 

Methodology: In the present study quantitative research approach used and one group pretest post-test Pre-
experimental research design was executed. Total sample was 50; they were selected using non probability 
purposive sampling technique. The setting of the study was rural area of the Pune. The questionnaire 
and observational checklist was used in this study to collect the data. The independent variables were 
Premenopausal symptoms while the dependent variables were practice of selected Yogasanas on coping 
strategies. The group was taught about Yogasanas and explained them how to adopt coping strategies with 
premenopausal symptoms. The researchers have supervised and follow up was done for 20 days after 
intervention. In order to establish the reliability of the tool inter rated method was used. The scores were 
calculated and the reliability was established by Cohen’s Kappa 0.86. 

Result: In this study paired t-test was used to check the significance between pretest and post test results, 
and statistical significant result was p-value is less than 0.05, it suggests that women with premenopausal 
symptoms are minimized after the practice of Yoga asana on coping strategies.

Conclusion: It is concluded that practice of selected Yogasanas on coping strategies are effective and helps 
to minimize the premenopausal symptoms.

Keywords: Effectiveness, Practice, Yogasanas, Coping strategies, Premenopausal symptoms. 

Introduction and Background

Women health is differ from men due to unique 
conditions that are biological, social and behavioral 
aspects, according to WHO health is defined as “ a state of 

complete physical, mental and social well -being and not 
merely absence of disease or infirmity” . Women health 
is an example of group of people living in geographical 
area. By this women’s health has been explained about 
issues of women health related to their reproductive 
health (maternal and child), genital health and breast 
health, endocrine health including menstruation, birth 
control and menopause. 1

During the life cycle of women, they go through 
many reproductive stages, there will be a lot many 
changes observed in women’s life, these changes 
effect physical and mental health of the women. The 
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stages of reproductive life of women are Puberty or 
menarche; it usually starts from 13-15 year due to 
fluctuated hormonal influence. In this stage, girl starts 
menstrual cycle. Second stage of women’s life is sexual 
maturation. In this stage women are able to conceive 
and produce a new life that is pregnancy. Third stage 
of reproductive life of a woman is menopausal stage, in 
this cessation of menstruation starts, women faces the 
sub categories that are perimenopause, premenopause 
and post menopause due to hormonal changes, these 
changes have a huge iimpact on women’s physical and 
mental health. Menopause is defined as a permanent 
cessation of menstruation at the end of reproductive life 
due to ovarian follicular inactivity. Before starting the 
menopause women go through the stages of menopause 
which is premenopause, perimenopause and post-
menopause. Premenopause refers to the period before 
getting menopause, post menopause refers to period 
after entering into menopause and perimenopause refers 
to period around the menopause that is 40-55 years. In 
premenopausal stage, estrogen and progesterone levels 
in blood will be decreased. The menopausal symptoms 
divided in to three phases vasomotor and somatic 
symptoms include hot flush, discomfort, sleeping 
problem, joint and muscular discomfort. Second sub 
aspect of symptoms is psychological symptoms are 
depressive mood, irritability, anxiety, physical and 
mental exhaustion. Last one is urogenital sexual 
symptoms such as sexual problem, bladder problem, 
dryness of vagina. 2

In India the premenopause is experienced by 1.5 
million women each year and often involves severe 
symptoms which including vasomotor, vaginal dryness, 
sleeping disturbance, lethargy3

Many studies have stated that, coping strategies 
help the women to cope up with menopausal symptoms 
and some of the coping strategies such as practicing 
yoga minimize the symptoms of premenopause. There 
are some of the self -coping strategies useful to control 
the symptoms, in case of hot flushes, sweating, we can 
advise the woman to sit in a cooler environment, take 
shower, cold drink, wear sweat absorbing, non-nylon 
under wear, avoid over sleeping, not having tea or coffee 
in the evening, have milk yogurt, crying to get relax, etc.4

Yoga is Vedic, original and ancient holistic art 
of living which includes Physical, mental, moral and 
spiritual spheres. Yogasanas has a great effect in keeping 
the body and mind peace , which helps to bring an energy 
and balance the hormonal levels which are fluctuating 
rapidly in premenopausal period. Yoga calms the nervous 
system, minimizes stress and aggregation of hot flush. 
Yoga therapy is weight bearing exercise, strengthening 
our bones and preventing osteoporosis. Pranayam helps 
to reduce the hot flush because it minimize the body 
temperature naturally. 5

Hormonal levels and which are natural consequences 
of aging so it is essential to know the coping strategies, 
alternative therapies and Yoga asana practice with or 
without medical treatment. 6,7

Prevalence of women with menopausal symptoms 
among midlife women with aging of the world wide 
population in the coming decades, estimated 1.2 billion 
women by 2030. 8,9

Based on the review of literature, researcher has 
decided to execute a research to assess the effectiveness 
of selected Yogasanas on practice of coping strategies 
among women with premenopausal symptom residing 
in rural area of Pune. 

Objective of the study 

1. To assess the premenopausal symptoms among 
women.

2. To assess the practice of selected Yogasanas and 
coping strategies among women with premenopausal 
symptoms after intervention.

3. To associate the ipractice and coping strategies 
with the demographic variables

Hypothesis

H0-There is no significant effect between pretest 
and post practice of Yogasanas and coping strategies on 
women with premenopausal symptoms

Methodology

Research Approach and research Design

The researchers have used Quantitative research 
approach and I pre- experimental pretest and posttest 
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research design was executed in the present study.

Setting: The study was conducted in rural area of 
Pune district.

Sampling techniques: iA non probability purposive 
sampling technique was used.

Sample size: 50 women with premenopausal 
symptoms, who are willing to participate in this study. 
These participants have informed about the study and its 
purpose. 

Tools of data collection: In the present study 5 
sections were used to collect data

Section I: Demographic data:

The first part of the tool consists of 9 items for 
obtaining information about the selected background 
factors such as age in years, marital status, education 
qualification, employment status, socio economic status, 
family income per month, family support, religion, and 
type of family, the researcher collected the information 
using interview method.

Section II: iAssess the level of premenopausal 
symptoms before and after intervention

12 symptoms were assessed by rating scale. The 
scores were based on the severity of symptoms, such as 
mild 1-4, moderate 5-8, and severe 9-12

Section III: iCoping strategies 

Coping strategies includes self-coping and 

alternative strategies adopted by the women as per the 
symptoms. Self-coping strategies are sitting in cooler 
environment, taking two time shower, sharing problem 
with loved ones etc which is listed to assess. And 
alternative strategies are Yoga, exercise, mediation, 
consuming more vitamin content fruits, use of garlic in 
food etc

The coping strategies assessed by structured 
questionnaire. They responded for questions

Section IV: Practice of Yogasanas 

Asanas are Anulom- vilom Pranayam, Vajrasanas, 
Badhakonasana (butterfly), Padmasana, Shavasanas, 
and Dhyana. Women had practiced of these Asanas 
every day for 20 days at least 30 min. 

The investigator observed the practice on daily 
bases for 20 days, once a day 

Section V: Consists of observational checklist to 
measure practice of Yogasanas on coping strategies .The 
practice of Yogasanas was observed by follow up. 

Women were selected, who were having 
premenopausal symptoms and willing to adopt coping 
strategies and practice of Yogasanas. The group was 
taught about selected Yogasanas and adopted coping 
strategies. In order to establish the reliability of the tool 
inter rated method was used. The score were calculated 
and the reliability was established by Cohen’s Kappa 
0.86. i

Results
Table 1: Premenopausal symptom before and after intervention among women in premenopausal period

N=50

Premenopausal symptoms
Pretest Posttest

Frequency Percentage % Frequency Percentage %

Mild (Score 0-4) 16 32.0% 50 100.0%

Moderate (Score 5-8) 34 68.0% 0 0.0%

Severe (Score 9-12) 0 0.0% 0 0.0%
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Table 2: Paired t-test for the effect of Yogasanas on Premenopausal symptom

  n=50

 Mean SD t Df p-value

Pretest 5.34 1.24 25.3 49 0.000

Posttest 0.68 0.87

Table 3: Self-coping strategies before and after intervention

n=50

Self-coping
Pretest Posttest

Freq % Freq %

Good (score 25-36) 0 0% 50 100%

Average (score 13-24) 6 12% 0 0%

Poor (score 0-12) 44 88% 0 0%

Table 4: Alternative coping strategies before and after intervention

N=50

Alternative coping
Pretest Posttest

Frequency Percentage % Frequency Percentage %

Good (score 17-25) 0 0% 50 100%

Average (score 9-16) 3 6% 0 0%

Poor (score 0-8) 47 94% 0 0%

Table 5: Yogasanas Practice before and after intervention

n=50

Practice
Pretest Posttest

Frequency Percentage % Frequency Percentage %

Inadequate (Score 0-19) 49 98% 0 0%

Adequate (Score >19) 1 2% 50 100%
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Table 6: Fisher’s exact test for association of the premenopausal symptoms among women with the 
demographic variables

n=50

Demographic variable

Premenopausal 
symptoms

p-value
Mild Moderate

Age in year

30-35 12 12

0.02436-40 3 10

41-45 1 12

Educational qualification

High school certificate 4 11

0.171
Middle school certificate 3 8

Primary school certificate 7 5

Illiterate 2 10

Employment status
Semiskilled worker 5 15

0.538
Unemployed 11 19

Socio economic status
Lower middle class 16 25

0.043
Upper lower class 0 9

Family income month 
Rs. 13495-17999 5 9

0.746
Rs. 8989-13494 11 25

Physical and psychological 
support

Yes 1 3
1.000

No 15 31

Religion
Hindu 16 31

0.542
Muslim 0 3

Type of family
Joint family 6 3

0.021
Nuclear family 10 31
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Discussion 

In this study pre experimental one group 
pretest posttest design was adopted to determine the 
effectiveness of selected Yogasanas on coping strategies 
among women with premenopausal symptoms.

The mean posttest 0.68 was lesser than the mean 
pretest score 5.34, computed t-test statistic value 
is 25.3 with 49 degree of freedom. Corresponding 
p- value was 0.000 (less than 0.05). it shows that the 
selected Yogasanas on coping strategies was effective to 
minimize the premenopausal symptoms. We reject the 
null hypothesis stating that will be a significant effect of 
selected Yogasanas on coping strategies to minimize the 
premenopausal symptoms.

In the present study, majority 34(68%) of the women 
had moderate premenopausal symptoms (score 5-8), and 
16 (32%) of them had mild premenopausal symptoms 
(Score 0-4). i

In pretest severity of women with premenopausal 
symptoms had 34(68%) of moderate symptoms, and 
16(32%) women had mild symptoms but in posttest 
showed minimized premenopause symptoms after 
practicing Yogasanas and coping strategies.

In this study Self coping strategies adopted by 
women with premenopausal symptoms that in pre-test, 
44 (88%) of the women had poor self-coping (score 
0-12) and 12% of them had average coping (score 13-
24). In post-test, all the women had good self-coping 
(score 25-36). It indicates that the self-coping strategies 
of women improved remarkably after the selected yoga 
asana.

Alternative coping strategies shows that in pre-
test, 47 (94%) of the women had poor alternative-
coping strategies (score 0-8) and 3 (6%) of them had 
average alternative coping strategies (score 9-16). But 
In post-test, all the women had adopted alternative-
coping strategies (score 25-36). And they have adopted 
alternative coping strategies in good manner that indicate 
that the alternative-coping of women has been improved 
remarkably after the selected yoga asana.

In current study practice of selected Yogasanas 
by women in pre-test, none of the women were doing 
Yogaasana Vajrasanas and Badhakonasana. Only 1 (2%) 

of them were practicing yoga asana that are anulom-
vilom Pranayam, Padmasana, Shavasanas and Dhyana. 
In post-test, 43 (86%) of them were doing all the yoga 
asana once a day every day and 7 (14%) of them were 
doing all the yoga asana once a week.

The above findings of the study are similar to 
this study. A cross sectional study was conducted to 
assess menopausal symptoms and coping strategies 
adopted are exercise, yoga, and relaxation breathing 
technique, ifocus on diet. The result shown that there 
is an association between menopausal symptoms and 
nature of exercise. These findings can be used to plan 
minimize the premenopausal symptoms by adopting 
coping strategies. 12

Another study reveals that prevalence, severity 
and quality of premenopausal symptoms was assessed 
and results shown that mental exhaustion (49.5%), 
joint and muscular discomfort (48.5%) and irritability 
(41.3%) frequently noticed. And quality evaluated by 
socioeconomic status, physical activity and body mass 
index.13

A study was done on prevalence and predictor of 
depressive symptoms assessed in older premenopausal 
symptoms, they have used CES-D (Center for 
Epidemiologic Studies Depression Scale) and score 
was 16. They have discussed those women who have 
1-2 children or more that this they don’t suffer from 
depression but women who is widow or nulliparity is 
more likely risk having depression. In present study 
researchers have used structured questionnaire method i 
to assess depressive mood and they have shared problem 
with their loved ones. 14

A study conducted on effect of Yoga therapy 
and periodical physical activities on control of FBS, 
Glycated hemoglobin and TSH level in women with 
premenopause. They have divided the sample in two 
groups, one is experimental ( Hatha yoga) used to relieve 
stress and enhance health and other is control group 
(physical exercise). iPractice of yoga therapy was given 
for 45 minutes, daily for 12 weeks. The result shown that 
the practice of Yoga therapy was significantly ieffective 
in controlling FBS hto calm and relieve the stress.15

A cross sectional study conducted to assess the 
incidence of intensity of menopausal features and their 
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impact on value of living style among middle aged 
women. Study conducted over 8373 women aged 40-50 
years. The menopausal rating scale was executed to find 
the menopausal features such as personal characteristics, 
joints discomfort and psychological symptoms . 77 % 
women noted with premenopausal symptoms .16

A retrospective study was conducted to assess the 
climacteric complaints in association with development 
of menopausal problems. In their study they have found 
an association between sociodemographic data and 
premenopausal symptoms. They have checked about 
the regularity of menstrual cycle, use of HRT and socio 
demographic data. Results revealed that tiredness, 
irritability and unhappiness were powerfully related 
with socioeconomic characteristics. Life events were 
only occasionally associated with prevalence of the 
studied complaints. In current study have shown that 
socioeconomic status is associate with premenopausal 
symptoms. 17
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Abstract
Background: Hypertension is one of the primarily responsible factions for causing cardiovascular diseases, 
significantly, which results in heart diseases such as stroke, myocardial infarction, and finally leads to death. 

Objective: To assess the effectiveness of video-assisted intervention regarding risk factors of cardiovascular 
diseases on knowledge, attitude and practice among IT professionals 

Methodology: A quantitative research approach was executed in the current study. The preexperimental, 
one group pretest posttest design was used in the study. Experts of medical surgical nursing and physician’s 
opinion were obtained for the content validity of the tool and interventions. The effectiveness was evaluated 
by a self-structured questionnaire for knowledge, attitude, and practice before and after the intervention. 
Data was compiled and analysis was done by using inferential and descriptive statistics.

Results: In the pretest, no participant had good knowledge, whereas 92 % of the participants had gained well 
in posttest regarding risk factors of cardiovascular diseases. In the pretest, 88% of participants had a poor 
attitude and it stooped down to 12 % in posttest regarding CVD. In the pretest, none of the participants had 
good practices in view to prevent cardiovascular diseases.

Conclusion: The results show that educational interventions with video were significantly effective in 
refining the awareness, attitude, and practices about risk factors of cardiovascular diseases.

Keywords: Video-assisted teaching, risk factors of cardiovascular diseases, knowledge, attitude, practice, 
IT professionals. 

Introduction

Hypertension is one of the most responsible factors 
for causing a stroke, heart diseases, and other coronary 
artery diseases. The diseases related to renal system and 
cerebrovascular system also, caused by hypertension. 1

In the case of uncontrolled blood pressure, 
development of the conditions such as encephalopathy, 

eye complications, acute cardiac problems, aortic 
dismemberment, and acute renal injuries are common. 
Worldwide, approximately, 13% of patients are dying 
with coronary artery diseases. Around 15 % of deaths 
from stroke, 45 % of the deaths from heart diseases, and 
4% of patients become disabled due to hypertension and 
CVD. Thus the awareness on prevention and control of 
hypertension and CVD among the population is very 
important.3 About 151,377 million people are disabled 
due to CVD.4

The number of cases with CVD raising day by within 
the past 20 years. India stands in the first position by 
possessing a high number of CVD cases. Approximately 
25 % of cases are affected by myocardial infarction 
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(MI) 5. Men are at high risk at the development of CVD 
comparing with women. 

52 % of men and 28% of women are at risk for heart 
diseases due to sedentary work. Daily exercise and the 
physical activities keep the arteries, patent, softens the 
joints, and helps the individual feel healthy. 6. 

The unhealthy food habits had a great impact on 
causing coronary artery diseases.7 Present researcher 
has mainly focussed to educate the sedentary workers 
especially working in IT companies about risk factors 
that may cause coronary artery diseases. 

Materials and Methods

The research approach of this was quantitative 
research. The research design was pre-experimental, one 

group pretest-posttest. Experts of medical surgical nursing 
and physician’s opinion were obtained for the content 
validity of the tool and interventions. The tool reliability 
was 0.8. The sample size was 100 IT professionals who 
work in IT departments. The 25 subjects were randomly 
divided into four groups. Each experimental group has 
received a video-assisted teaching program twice a 
week for 2 weeks. The effectiveness was evaluated by 
a self-structured questionnaire for knowledge, attitude, 
and practice before and after the intervention. Data was 
compiled and analysis was done by using inferential and 
descriptive statistics. 

Results
Table - 1: Distribution of participants based knowledge in pre-test and post-test 

n=100

Knowledge
Pretest Posttest

f % f %

Poor (0-4) 22 22 0.0 0

Average (5-9) 78 78 8 8

Good (10-14) 0 0% 92 92

In the post-test majority of the participants (92%) had gained good knowledge from 0 % to 92%. 

Table 2: Overall Mean knowledge score before and after the intervention 

n=100

 Mean SD t Df p-value

Pretest 5.6 1.2 31.9 99 0.000

Posttest 11.1 1.2    

The mean score also improved from 5.6 to 11.1 from pre-test to post-test. Since the p-value represents the 
chances of rejection of the null hypothesis as observed based on given data, we can be fairly sure that the data 
supports the alternative hypothesis. In other words, in all three educations, it proves to be efficient in refining the 
attitude scores of participants, and the improvement is statistically significant.
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Table 3: Distribution of participants based attitude in pre-test and post-test 

n=100

Score 
Pretest Posttest

Freq % Freq %

Poor (score 16-28) 88 88% 0 0%

Average (score 29-40) 12 12% 0 0%

Good (score 41-52) 0 0% 53 53%

Very Good (score 53-64) 0 0% 47 47%

In the post-test majority of the participants (53%) had gained good knowledge from 0 % to 53%. 

Fig 1: Overall Mean attitude score before and after the intervention 
n=100

0
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Pretest Posttest

24.3
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Mean attitude score of IT professionals regarding risk 
factor of cardiovascular disease

 
Fig. 2: Distribution of participants based on mean of the practice before and after intervention
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Table 4: Impact of Video Assisted Teaching education regarding risk factors of Cardio Vascular Diseases on 

practices among IT professionals

n=100

 Mean SD T df p-value

Pretest 3.8 0.6 35.3 99 0.000

Posttest 7.5 0.9    

The investigator has applied the t-test to check the sigcance of Video Assisted Teaching education The average 
practice score in the pretest was 3.8 which was improved to 7.5 after intervention. The the result t values was 35.3 at 
99 degrees of freedom. The p value is matching to t value was 0.000, which is lesser than less than 0.05. It shows that 
the educational intervention has improved the practice of IT employees to reduce the risk of CAD. 

Table 5: Association of knowledge with personal characteristics of subjects. 

n=100

personal characteristics
Awareness 

p-valueAverage Poor

41-45 years 14 5
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Gender

Male 51 14

1.000Female 27 8

Never 16 3

Diet/Nutrition

Sodium rich diet 0 3

0.005
Fiber-rich diet 2 0

Lots of fruits & vegetables 37 5

Non- vegetarian 39 14

BMI

<18.5 3 3

0.023
>=30 0 1

18-5-24.99 59 17

25-29.99 16 1

Cont... Table 5: Association of knowledge with personal characteristics of subjects. 

n=100

Discussion

In the present study, the sample size was 100. 
Video-assisted teaching was given 45 min to each 
group. The knowledge, attitude, and practice regarding 
risk factors of CVD were assessed by a self-structured 
questionnaire. The mean knowledge score by self-
structured questionnaires in the group was 5.6 + 11.1 
followed by 24.3 +52.2 and 3.8 +7.5 which is significant 
as p <0.05. So the study is concluded that video-assisted 
teaching program is effective among IT professionals. 
This shows that eduvational intervention had good 
impact in improving knowledge, practice, and attitude 
regarding risk factors of cardiovascular disease among 
IT professionals. 

Jaana Keto et al executed a study to assess the 
awareness and who were at high risk of developing 
cardiovascular diseases. The sample size was 5038, 
they belonged to the age group between 31 to 46 years 
ago. The majority of the subjects were at high risk of 

developing CAD. 

Conclusion

Video-assisted teaching, risk factors of 
cardiovascular diseases, knowledge, attitude, practice, 
IT professionals. 
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Abstract
Background: Patient safety in healthcare is a worldwide issue. A lot of studies have depicted that nursing 
leadership has significant impact on patient safety exclusively in the developed world. Leadership 
and Management in healthcare profession are very important. A good leader can bring about surprising 
development in the way patient care is rendered. Nursing leaders’ amplified focus on their own roles in 
healthcare system as well as on nursing conditions could decrease adverse patient outcomes and improve 
patient safety. This study was conducted to understand the Impact of Transformational Leadership on safety 
of patients. 

Methodology: A systematic review using the (PRISMA) Published Guidelines for Reporting Systematic 
Reviews and Meta-Analyses guidelines was conducted. 121 research articles were reviewed using the key 
words. They were thoroughly read and understood for being eligible to be included in the systematic review. 
Finally after a series of review, 06 articles were analyzed, paraphrased and results were reported. 

Results: The studies depicted that there was a very strong relationship between workplace implementation 
and patient safety. Transformational leadership was positively related to nursing unit organization. 

Conclusion: Leadership styles play a very important role in enhancing quality in patient safety. 

Keywords: Transformational leadership styles, Patient Safety, Patient Outcome. 

Introduction 

Transformational leadership is a theory of 
leadership wherein the leader creates an environment 
that is feasible to work and will improve the output 
of the committed members of his group. This type of 
leadership is strongly associated with improved patient 
care with high‐performing teams.[1-2] 

Methodology

A review was conducted using the PRISMA 
guidelines on patient safety through Transformational 
leadership.[3] This research was conducted by reviewing 
articles through Pubmed and Web of Science databases 
from January 2015 to April 2020. The variables in 
this study consisted of the dependent variable patient 
safety and the independent variable Transformational 
leadership style. The online search engine was used 

in collecting data. Data collected is limited only to 
English articles and free full-text articles. The search 
was done in the title and abstract by entering keywords: 
Transformational leadership, nursing and patient safety. 
Data analysis using PRISMA Guidelines (Figure 1).[4-5] 

Five major inclusion criteria were adopted:

· Peer-reviewed journal

· Papers published from January 2015 to April 
2020

· Cross-sectional and Survey designs were 
included

· Studies on patient safety 

DOI Number: 10.37506/ijfmt.v14i4.12221



3798      Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4

Fig 1: Prisma guidelines 

 The selected articles were then filtered. The studies 
with irrelevant titles and unrelated abstracts and study 
designs like experimental studies and qualitative studies 
were excluded. All the abstracts and full text articles 
were read carefully by the authors. At the end, six studies 
were tabulated based on authors, year of publication, 
study design, sample size and results. Data were 
analyzed by using a narrative synthesis of which articles 
were compared to each other. Then the conclusion was 
drawn out of the text and discussed critically. 

Result 

Identification of 121 articles was done by reviewing 
the title of the articles, and then the reviewed abstracts 
were reviewed in full text form. Studies were extracted 
from other irrelevant studies to obtain six studies related 
to patient safety & outcome and Transformational 
leadership styles. These six studies were analyzed and 
reviewed using narrative synthesis with interpretations 
(Table 1). 
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Table 1: Systematic Review of impact of transformational leadership on Patient safety and outcome.

SN
Authors/

Years
Study 
Design

Sample 
size Outcome

1. Ree, E., & Wiig, 
S. (2020).[6] Survey 139

Results revealed that the Transformational leadership 
affects the patient safety in a big way. Patient 

engagement, perceptions regarding job, demands, 
and facilities at the workplace influence patient safety 

predominantly. 

2. 
Lappalainen, M., 
Härkänen, M., & 
Kvist, T. (2019).

[7]

Electronic survey 161

Results revealed that there was moderate but statistically 
significant correlation between Transformational 

leadership and medication safety and positively affect 
their perceptions of medication safety.

3. 
Liukka, M., 
Hupli, M., & 
Turunen, H. 
(2018).[8]

Survey 11
Patient centered care, skills to reduce undue mishaps, 
constructive discussion and pro-activeness in patient 

safety are very important for the nurse managers. 

4. Boamah, S. A., 
et al (2018) [9]

cross-sectional 
survey 378

The results revealed that Transformational leadership 
eventually increased the job satisfaction and gave 

patients a safe environment. 

5. Merrill, K. C. 
(2015).[10]

descriptive 
correlational study 41

Results revealed that Transformational leadership style 
established a positive association with patient safety 

climate.

6. McFadden, K. 
L., et al (2015).

[11]
Survey 204

The results depicted the importance of using quality 
indicators to efficiently improve the quality and patient 

safety climate to improve patient safety outcomes. 

Based on these six studies, it is clear that, 
Transformational leadership is associated with behavior 
of the worker in any healthcare organization.[12] An 
appropriate practicing atmosphere is utmost essential to 
improve the patient’s care.[13] 

Discussion

Studies assessed the impact of leadership styles 
in healthcare Industry were neglected, while a few 
studies have adopted qualitative approach. One of the 
studies potrayed that Transformational leadership style 
established a positive contributor to patient safety 
climate.[14-16] 

Since the period of review was very small we 
could get few studies that spoke about adverse effects 
of particular leadership styles on patient outcome. 
That never stopped the researcher to explore more 

studies. Few studies reported that the administrators 
must look into the need for a change in the Health care 
administrators need to consider change of policies to 
make better environment that will build leaders. This 
not only creates new leaders but also can improve the 
structure of patient safety gimmicks. 

Conclusion 

Health care organizations need to provide 
regular training to develop skills, build capacities & 
organizational culture. The transformational leadership 
of a good head nurse will have a 6.2 times chance to 
implement a good safety environment. It needs an 
awareness of the head as a first-line nursing manager in 
improving knowledge and skills of her team supported 
by the Director of the Hospital and the nursing fraternity 
through defensible and regular mentoring/in-house 
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Abstract
First aid comes in the picture because it gives us first and foremost action required to prevent any complication. 
Compared to all other age group the school going children in a country are exposed to various kinds of 
health related incidents like, bleeding, Fracture, skin cuts, burn, Heatstroke, etc. which may contribute to 
higher mortality rate if not treated or not handled initially with appropriate care. Most of these incidents 
occur when the child is in school, hence it is essential for all the primary school teaches to be trained to 
handle emergencies in school to prevent further various kinds of life threatening complications. Present 
study aims to assess the level of knowledge regarding First Aid Management among selected school teachers 
of Pune City; to assess the Attitude regarding First Aid Management among selected school teachers of Pune 
City; to find out association between Knowledge score and selected demographic variables and to find out 
association between Attitude score and selected demographic variables.1

Methodology: A Non-Experimental Descriptive Research Approach was conducted among various schools 
of Pune City. The selection of sample was based on easy geographical accessibility, cooperation, and 
availability of samples. The sample size for study was 60, selected by using Non Probability Convenience 
Sampling Technique from various school of Pune City who met the inclusion criteria. 

Result: The analysis asserts that 82.66% of the school teachers shows Good knowledge regarding First Aid 
Management and 13.33% of the school teachers shows average knowledge regarding First Management. 
About 6.66% of total school teachers were found to have positive attitude towards First aid Management, 
whereas 88.33% of school teachers shown neutral reaction towards First Aid Management and 5% of the 
teachers were found to have Negative attitude towards First Aid Management. 

Conclusion: Knowledge related to First Aid Management among school teachers is found to be good and 
Attitude towards the same is Neutral. However the study proposes that First Aid Management training 
should be given to all the school teachers to make school a safer place for children and prevent all the life 
threatening complication. 

Key words: Knowledge, Attitude, First Aid, School Teachers 

Introduction and Background

First Aid is the immediate help provided to a victim 
of any kind of accident. Firs Aid is provided to a victim 
with the aim to save life, promote good health and to 
prevent any serious life threatening complication. First 
aid is the most common thing any layman can perform to 
prevent further complication with the utmost information 
procured by any channel. Anyone who is present during 
the time of accident and who can provide help is a First 

Aider. But for further medical emergencies required one 
should need to update themselves to provide exact care 
for serious casualties. First aid is a complex situation 
where specific care is required which should be given 
by well trained professionals so as to preserve lives. 
Unintentional accidents or injuries contributes the major 
part of our daily living where most of the population 
is exposed to health related damage. Besides, school 
children are at most risk. These children are exposed to 
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various incidents in their everyday journey to school. 
Unintentional injuries in playgrounds such as bleeding, 
head injuries, fracture, etc. which requires sudden 
attention and curative measure by a trained professionals. 
Unfortunately it is been ignored all over which results in 
decreased awareness regarding knowledge towards first 
aid. School life is vital part of children’s life time which 
directly affects their physical and mental health, thus 
school health services should be considered as seriously. 
Children spends most of their time in school under the 
teacher’s supervision. The teachers are the first line and 
main care giver to school children during the school 
hours. Thus teachers should be well trained and capable 
to handle casualties so as to preserve life and promote 
health until the medical help arrives. Also teacher’s 
attitude towards the same plays an important role. 2

A cross-sectional descriptive research was conducted 
at the primary school in Kerbala city in Iraq, during the 
period from November 2018 to December 2018 which 
shows out of 200 teachers, About half of primary school 
teachers’ did have low level of knowledge concerning 
First aid, most of the primary school teachers not 
participant in any training program about First aid , 
and difference in gender has effect on their knowledge. 
Another cross sectional study done to assess knowledge, 
attitude, and practice about first aid among male school 
teachers and administrators in Riyadh, Saudi Arabia 
shows the mean score of knowledge about the first aid 
of the population was found to be 10.36. It was found 
that teachers who have good knowledge of first aid (≥15 
out of 25 points) are 14.9% (N = 65). Also, it was found 
that first-aid scores of knowledge showed a significant 
difference in age and having received first-aid training.1

This study aims to assess the knowledge and attitude 
of school teachers towards first aid of Pune City also to 
identify the association between knowledge and attitude 
score towards First Aid management and selected 
demographic Characteristics. 2

Objective

1. To assess the level of knowledge regarding 
First Aid Management among selected school teachers 
of Pune City.

2. To assess the Attitude regarding First Aid 
Management among selected school teachers of Pune 

City

3. To find out the association between Attitude 
score and selected demographic variables

4. To find out the association between Knowledge 
score and selected demographic variables. 

Methodology

Research Design: The researchers have used A 
Non-Experimental Descriptive Survey. The study was 
conducted in the selected Schools of Pune City.

Sampling techniques: Non Probability Purposive 
sampling technique was used and all teachers from 
various schools of Pune City were selected

Subject Size: 60 Teachers; willing to participate 
and working in the schools of Pune city were selected. 
These participants were clearly informed about the study 
and its purpose. 

Tools of data collection: In the present study the 
below scales were used to collect the data.

Structured Questionnaire to assess the knowledge 
and attitude regarding First Aid Management in 
school teachers from selected schools of Pune City. 
It has three sections: Section I: Consisted of items 
related to demographic variables of the study. Section 
II: Consisted of 25 questions to assess the teachers 
knowledge regarding first aid management. Section III: 
Consisted of 10 questions to assess the attitude of school 
teachers towards first aid management.

Validity and Reliability of tools: Tools were 
validated by the 5 experts and the reliability was done 
by Cronbach’s Alpha coefficient test. Cronbach’s alphas 
were r=0.86, & 0.76 for assessing the knowledge and 
attitude with first aid management in teachers from 
selected schools. 

Findings

The analysis and interpretation of the data collected 
to assess the knowledge and attitude with first aid 
management in teachers from selected schools was done 
keeping the objective of the study in consideration. 1. 
To assess the level of knowledge regarding First Aid 
Management among selected school teachers of Pune 
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City. 2. To assess the Attitude regarding First Aid 
Management among selected school teachers of Pune 
City. 3. To find out association between Knowledge 
score and selected demographic variables. 4. To find 
out association between Attitude score and selected 
demographic variables. The result was divided in IV 
Sections

Section – I: Description of Demographic details 
Section II: Description of Knowledge of First Aid 
Management in school teachers. Section III: Description 
of Attitude towards First Aid Management in school 
teachers. Section IV: Association of demographic 
variables with Knowledge of First Aid Management in 
school teachers. Section V: Association of demographic 
variables with Attitude of First Aid Management in 
school teachers.

Section – I: Description of Demographic details 

Describes demographic details related to assessment 

of knowledge and attitude towards first aid management 
in school teachers. 50% of teachers belong to age group 
from19 to 25. 40% of teachers belong to age group of 
26-35 and 10% teachers were between the age group of 
36-50. Among all the teachers that participated in study 
35% were male and 65% were female. About 35% of 
teachers were found to have 0-2 year of experience, 35% 
were found to have 3-5 year of experience, 21.66% were 
found to have 6-9 years of experience and about 8.33% 
were found to have experience of 10 year and above. 
Educational qualification of the teachers that were 
participated in study was 8.33% of Diploma, 80% of 
Graduates and 11.66% of teachers were post graduates 
and above. Among all the teachers that participated in 
the study 75% were trained for First Aid management 
and 25% did not undergo any training related to First 
Aid Management. 

Section II: Description of Knowledge of First Aid Management in school teachers.   N=60 

 
Fig 1 : Describes the data related to knowledge towards first aid management in school teachers. 82.66% of 
teachers were found to have good knowledge and 13.33% of teachers were found to have average knowledge 

towards first aid management in school teachers. 
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Section – III

Description of Attitude towards First Aid Management in school teachers   N=60

Fig 2: Describes the data related to Attitude towards First Aid Management in school teachers. 8.33% 
teachers were found to have positive attitude towards first aid, 86.66% were found to be neutral and 5% 

were shown negative attitude. 

Section IV

Association of demographic variables with Knowledge of First Aid Management in school teachers N=60 

Table 1: Describes the data about Association of demographic variables with Knowledge of First Aid 
Management. 

Sr.No Demographic variables Level of significance

1. Age * knowledge score 0.643

2 Gender * knowledge score 0.042

3 Experience * knowledge score 0.826

Education *knowledge score 1

4 Training of first aid* knowledge score 1



Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4      3805

Section –V 
Association of demographic variables with Attitude of First Aid Management in school teachers.

N=60 
Table 2: Describes the data about Association of demographic variables with Attitude score of First Aid 

Management. 

Sr.No Demographic Variable Level of significance

1. Age * attitude score 0.08

2. Gender * attitude score 0.84

3. Experience * attitude score 0.006

4. Education *attitude score 0.501

5. Training of first aid* knowledge score 0.235

Discussion

This study was aimed to assess the knowledge and 
attitude towards first aid management in school teachers 
in selected schools of Pune city. Hence the data was 
gathered from the participants and analysis was done to 
find the result.

Findings related to description of Knowledge 
towards First Aid Management in School Teachers.

Figure 1: Data describes the knowledge of school 
teachers towards first aid management. The parameters 
measured to assess the knowledge were: Are the 
school teachers aware about the basic concepts of first 
aid, are the school teachers aware about their role and 
responsibility towards first aid management, specified 
care for different case situations, how to maintain official 
records of first aid. The analysis says that the knowledge 
towards above points were found to be good in 82.66% 
school teachers and average in 13.33% school teachers. 

Findings related to description of Attitude towards 
First Aid Management in School Teachers.

Figure 2: Data describes the attitude of school teachers 
towards first aid management. The parameters measured 
to assess the attitude were: is the child’s responsibility 
to be handled by teachers when the child is in school, 
there should be a training session for teachers regarding 

First Aid, first aid is not important for school teachers, 
there should be a discussion regarding health update 
during parents meeting, it is un pleasant for me to give 
first aid, First aid should be given in health care setting, 
There is no need to maintain a special register regarding 
the health updates, There should be health check-up 
in school on regular basis, All the health emergencies 
should be informed directly to parents, teachers need not 
to take part in it, First aid is only effective for adults. The 
analysis says that the attitude towards above points were 
found to be positive in 8.33% , neutral in 86.66% and 
negative in 5 % of school teachers. 

Findings related to Association of demographic 
variables with Knowledge regarding First Aid 
Management in school teachers.

Table 1 represents that since the p-values 
corresponding to age, experience, education and 
training of first aid are large (more than 0.05). Hence 
age, experience, education and training of first aid were 
found to have no significant association with knowledge 
regarding first aid management in school teachers. 
Whereas, the p- value corresponding to gender is less 
than 0.05 and thus, has significant association with 
knowledge regarding first aid management in school 
teachers.
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Findings related to Association of demographic 
variables with Attitude regarding First Aid 
Management in school teachers.

Table 2 represents that since the p-values 
corresponding to age, gender, education and training of 
first aid are large (more than 0.05) except for experience. 
The p-value for demographic variable experience was 
found to be less than 0.05 and has significant association 
with attitude regarding first aid management. Hence age, 
gender, education and training of first aid were found to 
have no significant association with attitude.

Conclusion

The overall study result indicates that among all the 
school teachers participated in study majority of them 
have requisite knowledge about first aid by procured 
information and training. Whereas remaining others 
indicates paucity of knowledge as a result of lack of 
awareness regarding the same which can be overcome 
by emphasizing on the importance of first training in 
teachers. Additionally the overall teacher’s attitude 
towards first was neutral, while some of the negative 
attitude towards providing medical care at this level can 
be explained as due to lack of training about health care 
and first aid management. The current study recommends 
to establish the mandatory first aid training courses, 
initially and also periodically for all the school teachers 
ensuring the safety of children to handle all casualties. 
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Abstract
Background: India has got highest number of the cases with gestational diabetes mellitus (GDM), In India, 
prevalence of GDM is about 16.55%, common among young girls. 

Objectives: The main objective of this study was to assess the effect of education programme on gestational 
diabetes among nurses by assessing the nurse’s knowledge before and after educational programme. 

Methods and materials: One group pre and pre experimental one group pre and post-test research design 
was developed and implemented. Setting of the study was municipal corporate and private hospitals of 
Pune city was randomly selected. The total sample size was 160 nurses, they were selected by using simple 
random sampling technique. A self-administered structured on knowledge regarding gestational diabetes 
was developed and administered. 

Results: Mean values of pre-test regarding GDM among nurses was 14 and the score was enhanced to 15.4 
in post-test. In this study, t-value was 3.1 with 159 degrees of freedom. P-value matching to this evaluation 
was 0.00, it was less than 0.05. The awareness program on GDM was proved to be meaningfully effective 
in refining the awareness of nurses regarding gestational diabetes.
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Introduction

Diabetes mellitus is one of the important metabolic 
disorder, in this condition blood glucose levels are high 
from normal values, it happens due to the deficiency of 
insulin in blood. The complications of diabetes mellitus 
are enormous, which damage the vital organs such as 
hear, nerves, eyes, kidneys and blood vessels. 1.2.

During pregnancy, remarkable metabolic changes 
occur, especially in fat and carbohydrate metabolisms. 
Low fasting plasma levels and high postprandial levels 

are noticed in glucose mentalism during antenatal 
period. 3 

In India approximately 50.8 million people are 
living with DM, it is considered to be India is the capital 
for DM 4 

Gestational diabetes mellitus (GDM) is the branch 
of Diabetes, cases with GDM consistently high in India. 
GDM is mainly diagnosed by glucose tolerance test 
(GTT) in antenatal period..5 GDM is associated with 
an increased risk of pre-eclampsia for mothers in the 
antepartum period. The conditions includes large for 
gestational age, jaundice, RDS, premature destruction of 
RBC are common in new-born of mother with GDM. 6

During post-delivery, the blood glucose levels may 
come to normal values, however some women might 
develop type 2 Diabetes Mellitus and the new-born 
baby of GDM mother is prone to develop metabolic 
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syndrome.6 

The complications related to GDM can retain under 
control with proper monitoring of blood glucose levels, 
dietary modifications, exercise, and good insulin regime. 

Nursing officers are the front line workers, who 
regularly meet the antenatal women in antenatal OPDs, 
and even in community. The have huge opportunity to 
expand the knowledge on gestational diabetes.7

Awareness of gestational diabetes, or diabetes 
induced by pregnancy among nurses is less than what 
is necessary. Therefore researcher has taken special 
interest to impart the education to the staff nurses by 
conducting this research study.

Materials and Methods

The study was intended to evaluate the outcome 
of education programme on awareness regarding 
Gestational diabetes. In this study, researchers have used 
evaluative research method. Pre experimental research 
design was applied to for the conduct this study. 

Educational programme was independent variable 
and knowledge of Nurses on Gestational diabetes was 
dependent variable. Setting of the Study was Municipal 
corporate hospitals and private hospitals of Pune, 
Maharashtra. Samples were Nurses of these hospitals. 
Sample size was 160. These samples were selected 
by applying sampling random sampling method. A 
self-administered planned knowledge questionnaire 
administered and it consisted of 2 divisions. Part I 
contains of personal characteristics of subjects and part 
II had knowledge on Gestational Diabetes Mellitus. 
This training programme conducted in the form of 
workshops covered the topics of meaning of diabetes 
and gestational diabetes, pathophysiology, impact of 
diabetes on pregnancy and fetus, care of pregnant women 
with GDM, complications of GDM and newborn care 
of mother with GDM. Pre test was administered after 
obtaining consent from the participants. Post test also 
was administered after 7 days of two hours of education 
on Gestational diabetes. 

Results
Table I: Description of demographic variables in terms of frequency and percentage

n=160 

Personal characteristics of subjects Freq %

Age

20-25 years 28 17.5%

26-30 years 11 6.9%

31-35 years 16 10.0%

More than 35 years 105 65.6%

Gender

Male 7 4.4%

Female 153 95.6%

Qualification

GNM 137 85.6%

BSC/PBBN 21 13.1%
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MSC 2 1.3%

Experience

Less than 2 years 27 16.9%

2-5 years 19 11.9%

5-10 years 11 6.9%

More than 10 years 103 64.4%

Training attended

Yes 24 15.0%

No 136 85.0%

Table 2: Pre-test and post-test knowledge scores of nursing officers regarding Gestational Diabetes 
n=160

Knowledge
Pretest Posttest

Freq % Freq %

Poor knowledge (Score 0-8) 62 38.75 10 6.3%

Good knowledge(Score 9-17) 90 56.25 99 61.9%

Very good knowledge (Score 18-25) 8 5 51 31.9%

In pretest, 30.75 % of the nursing officers had poor knowledge, with the scores of 0-8, only 5 % of nursing 
officers had good knowledge with the scores of 18-25. In post-test 31.9% of the nursing officers had acquired the 
very good knowledge with the score of 18-25. 

Table 3: pre-test and post-test Mean knowledge scores of nursing officers regarding gestational diabetes 

n=160

 Mean SD T df p-value

Pretest 12.0 5.2 3.1 159 0.001

Posttest 15.4 4.3    

Researcher has administered paired t-test to check the association between pre-test and post-test knowledge 
values of nursing officers. In pre-test, mean score was 12.0, it was increased to 15.4 in post-test. t value was 3.1 at 
159 degrees of freedom. Matching P value was 0.001, which is smaller than 0.05 that means hypothesis is rejected. It 
is said to be the awareness programme has a greater impact in refining the knowledge of nurses regarding gestational 
diabetes.

Cont... Table I: Description of demographic variables in terms of frequency and percentage

n=160 
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Table 4: Association between knowledge scores and personal characteristics of nursing officers

n=160

Personal characteristics of subjects

Knowledge 

p-value
Poor Good Very good

Age

20-25 years 10 1 17

0.011
26-30 years 0 4 7

31-35 years 4 2 10

More than 35 years 29 14 62

Gender
Female 40 20 93

0.013
Male 3 1 3

Qualification

GNM 36 20 81

0.043BSC/PBBN 7 1 13

MSC 0 0 2

Experience

Less than 2 years 6 2 19

0.165
2-5 years 7 2 10

5-10 years 2 2 7

More than 10 years 28 15 60

Training attended
No 34 19 84

0.013
Yes 9 2 12

Subsequently p-values matching to personal 
characteristics includes age, gender, qualification 
and training attended were showed less than 0.05 that 
means null hypothesis is rejected. Above mentioned 
characteristics were found to be significant association 
between knowledge of nursing officers about gestational 
diabetes.

Discussion

In current research , the mean knowledge values 
of pretest and post-test was 12 and 15. The teaching 
package on gestational diabetes was showed to be 
meaningfully had impact in enhancing the knowledge of 
nursing officers regarding gestational diabetes.

A comparable results are identified in study of 
Upendra Sheela, 8 in which mean knowledge scores 
of nursing students in pretest test poor (15.5)and it has 
increased good knowledge (34.3) in post test results. 

Matching p - value was 0.000 which is lesser < 0.05. 
The workshop has upgraded the awareness on diabetes 
care among the nursing students.

Training module on diabetes care for nurses was 
showed to be suggestively effective in refining the 
knowledge of nurses concerning to diabetes care9

Similar findings were seen in Kaur Sukhpals 10 study 
where the mean knowledge score of the nurses before 
starting the workshop was 21.9±3.37 and it improved to 
35.5±3.78 at the end of the workshop

The other similar study in Mandelson, 11 in this 
study researchers have checked the maternal health, 
control of blood glucose levels, and neonatal outcome 
after administering educational interventions. In the 
post test results showed that the educational programme 
was significantly effective in controlling the blood glues 
levels. 
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Conclusion

The educational intervention has showed that the 
present awareness programme helped in refining the 
knowledge of staff nurses regarding gestational diabetes. 
This study also suggests that periodical educational 
interventions need to be conducted for staff nurses to 
strengthen their knowledge and skills in taking care of 
the patients with GDM. 
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Abstract
Introduction and background: Cervical cancer is one of the leading responsible condition for causing 
high death rate among women after breast cancer. It is preventable and curable disorder, but the prevalence 
of cervical cancer remaining too high in India. Majority of women do not aware of cervical screening 
procedures. Maharashtra is standing in second position in possessing more number of cervical cancer cases. 

Methodology: A quasi- experimental pretest and post research design was used to execute the study. This 
study was conducted in selected hospitals of PCMC. The samples were the women age group between 30-
60 years attending Gynec OPD. The systemic random sampling techniques was used to select the samples. 
Total sample size was 501. A self-administered tool was administered to find the reasons for participation 
and nonparticipation in cervical screening. Tool and content validity was done. The reliability of the tool 
was done r value is = 0.88. The study proposal has been approved by the Ethical Committee, MGM Institute 
of Health Sciences, Kamothe, Navi Mumbai. Permission has been taken from the concerned authority of 
the selected urban health care centers for data collection. The content was prepared on prevention and early 
detection of cervical screening in the form of video and modules in their regional languages. 

Results: Majority of participants among three experimental groups, about 38.32 % in verbal group, 41.91% 
in written group and 40.71 % in video group have responded that they could not take part in the cervical 
screening programme as they are very embarrassed with cervical screening procedure. While others had 
responded that, I am healthy I do not have to go for this test, some women said, I have only one sexual 
partner so I don’t require this test. A few women have assumed that the test is very expensive, thinking 
that not required the Pap test as no symptoms of cancer observed and other have stated that don’t know the 
frequency of test.

Conclusion: A key strategy to improve the attendance of the women for cervical screening is to spread the 
awareness on prevention and early detection of cervical cancer by using various educational methods.

Key Words: Influencing reasons, participation, non-participation, women, cervical screening

Introduction and Background

Cervical cancer is one of the extreme cancers among 
the Indian women, it is one of the leading cancers among 
the women after the breast cancer. Cervical cancer is 

noticeably preventable and curable but in some regions 
terrifyingly very high. Statistics shows that, nearly 90% 
of deaths due to cervical cancer had occurred in low and 
middle income nations. The incidence of cervical cancer 
cases in India accounts for 23 % (1,22,844) in worldwide 
and India is the second positioned populated country in 
the world. There is a great burden for developing and 
middle income nations with high frequency of cervical 
cancer due to absence of screening services to detect 
precancerous lesions at an initial stage.1 
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In India, The proportion of the range is raised up 
from 15 % to 55 % female cancers from diverse parts of 
India. About 80% of the women with cervical cancers 
reported in the clinics in advanced stage of cancer. More 
than 200 women die every day, eight women die every 
hour and one woman die every 8 minutes. As per 2012 
statistics, after Uttar Pradesh, Maharashtra has shown 
the increasing trend in the sum of cases with cervical 
cancer. 2 

Primary prevention of cervical cancer is likely to be 
achieved by administering two doses of HPV vaccine. It 
is a quadrivalent vaccine protect the women from HPV 
6, 11, 16 and 18 and binovalent vaccine, protect the 
women from HPV 16 and 18. The action of this vaccine 
is more efficacious, if it is administered before the sexual 
exposure, between the age group of 9 -13 years.3

Another important strategy of prevention of cervical 
cancer is secondary preventive approach, it is the 
systematic screening of women through an organized 
program along with treatment and follow-up of the 
abnormal pap test. The national guideline for cervical 
cancer screening in India advocates screening of women 
between 30 to 59 years of age.4

Though women were given adequate education on 
prevention of cervical cancer, and importance of cervical 
screening, majorly women are not convinced for the test. 
Many times the women who were taken for the particular 
study, they only take part in the cervical screening, but 
not others. The women those who have participated 
also do not follow the next periodical schedule of the 
screening programme.5 

The reasons for not participating in the cervical 
screening have many reasons such as lack of money to 
reach the private clinics, less pubic clinics available to 
provide screening at free of cost, difficult in attending 
various appointments, lack of resources at public health 
clinics, family members do not allow for the test, lack of 
time, fear, embarrassment etc.6 

In previous studies, the present researcher has 
organized cervical screening programmes, during initial 
interview, it was revealed that 99 % of the women have 
never undergone for cervical screening. Researcher has 
given education on prevention of cervical cancer for 
those women who have never undergone through Pap 

test, after giving education also some of the women 
have not participated in cervical screening. Then the 
researcher has developed interest to find the reasons for 
non-attendance in screening. This study results showed 
the reasons for non-participation of women in cervical 
screening 

Objectives of the Study 

1. To find influencing reasons for participation 
and nonparticipation for cervical screening among three 
experimental groups.

2. To find the views of women regarding verbal, 
written and video based health education on prevention 
and early detection of cervical cancer.

Methodology

Research Design: A quasi- experimental pretest 
and post research design used to execute the study. 

Setting: This study was conducted in selected 
hospitals of PCMC. 

Sample type: The women age group between 30-60 
years attending Gynec OPD recruited as a sample. The 
systemic random sampling techniques was used to select 
the samples. 

Subject Size: Total sample size was 501. 

Sampling criteria: Sample includes women who 
were;

· age group between 30-60 years

· Seeking help for reproductive related health 
services at the Gynec OPD

· resident of Pune Chinchwad Municipal 
Corporation

· able to read and understand Marathi /English 

Tools of Data Collection

The tool consisted of three sections;

Section 1 contains the reasons for non-participation 
in cervical screening before attending the health 
education. This scale included 15 items to find out the 
reasons why women have not participated in cervical 
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screening. These 15 statements had two options namely; 
Yes or No.

Section 2 contains the reasons for non-participation 
in cervical screening even after attending the health 
education. This scale included 8 items to find out the 
reasons why have not participated for cervical screening 
even after attending the intervention. These 8 statements 
had two options namely; Yes or No.

Section 3 of the tool is on reasons for participation 
in cervical screening among three experimental groups 
after attending health education. This scale included 8 
items to find out the reasons why have they participated 
for cervical screening after attending the health 
education. These 8 statements had two options namely; 
Yes or No.

Tool validity and reliability: 

Content validity and face validity of tool for conduct 
of study was done by the experts of tool validation 
committee of Mahatma Gandhi Memorial Institute 
of Health Sciences. The content validity of three 
interventions (verbal, written and video) was done by 
experts of FOGSI, POGS and PCMC. The reliability of 
the tool was calculated using value of Cronbach’s Alpha 
(α) method for reasons checklist. It was found reliable 

that is r = 0.88. 

Ethical consideration:

The study proposal has been approved by the 
Ethical Committee, MGM Institute of Health Sciences, 
Kamothe, Navi Mumbai. Permission has been taken from 
the concerned authority of the selected urban health care 
centers for data collection. Participants were explicated 
regarding the study and then informed consent was taken 
before the data collection 

Educational Program

The content was prepared on prevention and early 
detection of cervical screening in the form of videos 
and modules in their regional languages. Content has 
covered the definition, mode of transmission of cancer, 
HPV vaccines and screening tests such as (Pap test, 
VIA, VILI and HPV DNA. 

Statistical Analysis

Descriptive and inferential statistics were applied 
for the present study. The collected data was arranged 
in tables, figures, numbers and graphs. Various tests 
like Mean, Median, frequency distribution, tests were 
applied.

Results

Table No 1: Responses on reasons for non-participation in cervical screening before educational 
intervention         n=167 in each group

Verbal Written Video

Reasons f % f % f %

Not aware of cervical cancer screening 89 53.29 97 58.08 90 53.89

This test make me worry and fear of exam 52 31.13 54 32.33 53 31.73

Fear of test results. 22 13.17 14 8.38 26 15.56

It is test is too painful. 26 15.56 38 22.75 34 20.35

It is too embarrassing 64 38.32 70 41.91 68 40.71

Male examiner may discourage me 12 7.18 32 19.16 37 22.15

This test is too expensive 52 31.13 63 37.72 55 32.93

I am healthy, so not required the test 71 42.51 70 41.91 74 44.31
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This test is not important for my age. 32 19.16 32 19.16 36 21.55

 I have only one sexual partner 70 41.91 71 42.51 73 43.71

I am not aware of the place of Pap test. 50 29.94 50 29.94 51 30.53

My partner does not allow for test 22 13.17 33 19.76 26 15.56

PAP test results cannot be trusted 16 9.58 8 4.79 13 7.78

I do not know who will perform test 34 20.35 43 25.74 38 22.75

Don’t know the frequency of test 75 44.91 71 42.51 73 43.71

In all three study groups majority of women has never participated in the cervical screening in their life as they 
have no adequate knowledge and their responses to the reasons for non-participation were: absence of information, it 
was too embarrassing to have a test like this, Pap test may be expensive, I am healthy so I don’t require pap test, and 
do not know how frequently I have has to be screened 

Table No 2: Responses on reasons for non-participation even after attending educational intervention 
among three study groups      n=-104  

Reasons Verbal Written Video

23 64 17

f % f % f %

I feel Pap smear test is painful. 14 60.86 59 92.18 14 82.35

It is too embarrassing to have a test 20 86.95 61 95.31 2 11.76

I do not need test as I have only one sexual partner 4 17.39 54 84.37 4 23.52

My husband does not like 21 91.30 60 93.75 12 70.58

I don’t have any discomfort or pain , healthy 21 91.30 62 96.87 15 88.23

Fear of test results. 8 34.78 9 14.06 6 35.29

I did not find time to go for Pap smear test 4 17.39 4 6.25 15 88.23

I could not come as I go for job in week days 2 8.69 4 6.25 14 82.35

Clinic is far away from my home 21 91.30 60 93.75 14 82.35

Appointment timings are not suitable 3 13.04 8 12.5 1 5.88

Waiting list is too long 1 4.34 2 3.12 0 0

Forgotten screening dates 5 21.73 58 90.62 15 88.23

Did not understand the concept and confused about Pap 
smear test 2 8.69 51 79.68 3 17.64

 

Cont... Table No 1: Responses on reasons for non-participation in cervical screening before educational 
intervention         n=167 in each group
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Across three experimental groups, a few of the 
participants had not participated in the screening even 
after attending the educational programme , their 
responses for non-participation were, this test is painful, 
husband did not like for these kind of investigations , the 
clinic is far away from my home and don’t require Pap 
smear test, as I am healthy. 

In written and video based group, majority of 
participants said that we have forgotten the dates for 
screening. 88.23% of women from video group said that, 
they could not participate in the screening as did not find 
time to go for Pap smear test.

Table No 3: Responses on reasons for participation after educational intervention among three study 
groups 

n=354

Reasons Verbal Written Video

n=135 n=89 n=130

f % f % f %

I realized that this test can find cervical changes before they 
become cancer 70 78.65 63 70.78 121 93.07

I understood that cervical screening is simple procedure. 72 80.89 53 59.55 128 98.46

I realized that it is too cheap to have a Pap smear test in 
future. 41 46.06 50 56.17 129

99.23

Educator encouraged me to participate in test 80 89.88 41 46.06 124 95.38

I had no fear and worries about Pap smear test and its 
results 12 13.48 41 46.06 45 34.61

I did not feel embarrassing after attend the health education 12 13.48 41 46.06 17 13.07

It was clear about the clinic and doctor 10 11.23 20 22.47 124 95.38

My partner and other family members also well understood 
about importance of test 19 21.34 25 28.08 65 50

Across all three study groups, there were four 
main reasons and responsible factors, motivated them 
to participate in cervical screening programme, they 
are , they have realized that a Pap smear test can detect 
the pre-cancerous lesions, adequately understood that 

cervical screening is simple test, realization that it is 
not too inexpensive to test in future and being educated 
and examined by a health educator encouraged me to 
participate in a Pap smear test examination.
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Table 4: Views of women regarding educational programmes

View of women

Verbal Witten Video

Chi-square 

f % f % f %

Opportunity to express doubts 125 79.11 127 83.01 121 77.07
1.74

P=0.42

Feel comfortable during education 124 78.48 134 87.58 124 78.98
5.39

P=0.067

Like to attend such education 
programme 136 86.08 130 84.97 130 82.80

0.67
P=0.71

Motivated for further screening 122 77.21 131 85.62 118 75.16 8.03 P=0.018

In all three study groups Majority of participants expressed the views that , they have got an opportunity to 
express their doubts regarding cervical cancer during education, they were comfortable during education, willing to 
attend such health education programs in the future and they were motivated for regular screenings in future. 

Table 5: Cumulative index of reasons for nonparticipation in cervical screening before health education 
among three experimental groups:    n=501 

Reasons 95% CI

Verbal Written Video

I am not aware of cervical cancer and its 
screening procedures 45.74 60.87 50.61 65.58 46.34 61.47

This test make me worry and fear of exam 24.12 38.17 25.25 39.44 24.69 38.8

I don’t want to get a Pap smear test because 
of fear of test results. 8.05 18.32 7.56 17.61 10.08 21.07

It is test is too painful. 10.08 21.07 11.11 22.44 9.57 20.4

It is too embarrassing to have a Pap smear 
test 45.74 60.87 35.61 50.64 39.15 54.28

Being examined by a male provider would 
discourage me from getting a Pap smear 

test. 
8.05 18.32 7.56 17.61 7.06 16.91

This test is too expensive 29.23 43.84 30.38 45.09 28.09 42.58

I don’t need a Pap smear test, as I don’t 
have any discomfort or pain 46.34 61.47 36.79 51.86 42.13 57.3

This test is not important for my age. 40.93 56.1 39.74 54.89 39.74 54.89
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I do not need a Pap smear test as I have only 
one sexual partner 25.82 40.07 24.12 38.17 24.69 38.8

I don’t know where I must go for Pap smear 
test. 37.96 53.07 36.79 51.86 35.61 50.64

My partner does not want me to have a Pap 
smear test 41.53 56.7 39.15 54.28 39.74 54.89

PAP test results cannot be trusted 8.05 18.32 6.57 16.2 6.57 16.2

I do not know who will perform Pap smear 
test 37.96 53.07 36.79 51.86 36.2 51.25

I do not know how often I need to get a Pap 
smear screening. 37.96 53.07 36.79 51.86 36.2 51.25

Table 6: Cumulative index of reasons for nonparticipation in cervical screening after health education 
among three experimental groups:  

Verbal: Total No.of participants in screening=135 Not Participated =23

Written: Total No.of participants in screening= 89 Not Participated -64

Video: Total No.of participants in screening: 130 Not Participated – 17

 Reasons 95% CI

Verbal Written
Video

I feel Pap smear test is painful. 53.47 68.28 88.13 96.26 76.58 88.15

It is too embarrassing to have a Pap smear test 81.86 92.07 92.12 98.53 6.89 16.66

I do not need a Pap smear test as I have only 
one sexual partner 11.66 23.15 78.88 89.89 17.1 29.97

My husband does not want me to get a Pap 
smear test 87.04 95.59 90.08 97.43 63.68 77.51

I don’t need a Pap smear test, as I don’t have 
any discomfort or pain , healthy 87.04 95.59 94.25 99.52 83.36 93.13

I don’t want to get a Pap smear test because of 
fear of test results. 27.57 42.02 8.8 19.35 28.06 42.55

I did not find time to go for Pap smear test 11.66 23.15 2.58 9.93 83.36 93.13

I could not come as I go for job in week days 4.43 12.98 2.58 9.93 76.58 88.15

Clinic is far away from my home 87.04 95.59 90.08 97.43 76.58 88.15

Cont... Table 5: Cumulative index of reasons for nonparticipation in cervical screening before health 
education among three experimental groups:    n=501 
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Appointment timings are not suitable 7.95 18.16 7.49 17.52 2.32 9.47

Waiting list is too long 1.26 7.45 0.49 5.78 0 0

Forgotten screening dates 15.49 28 86.22 95.05 83.36 93.13

Did not understand the concept and confused 
about Pap smear test 4.43 12.98 73.59 85.8 11.87 23.44

Discussion

In current study majority of participants among three 
experimental groups, about 38.32 % in verbal group, 
41.91% in written group and 40.71 % in video group have 
responded that they could not take part in the cervical 
screening programme as they are very embarrassed with 
cervical screening procedure. Similar findings are seen 
in the study conducted by Augusto EF (2013), results 
shown that embarrassment was the supreme obstacle 
to seek care from health care professionals, which was 
conveyed by all subjects, irrespective of educational 
qualification. 7

In the current study, across three experimental 
groups, the responses of women for not attending the 
cervical screening as follows; absence of knowledge, 
embarrassment, assuming that the test is very expensive, 
thinking that not required the Pap test as no symptoms 
of cancer observed and don’t know the frequency of 
test. This study is supported by other study conducted 
by Marie G, results showed that, I feel healthy (55%) 
, feel discomfort to be confronted with gynecologic 
examination (29%), fear that they discover something 
abnormal e.g., cancer (14), embarrassed to show myself 
naked (12%) and it is too expensive (8%). 8

In the present study, majority of the participants, 
had responded that, it is too embarrassing to have the 
test like this, I am healthy I do not have to go for this 
test, some women said, I have only one sexual partner 
so I don’t require this test . Similar responses are 
observed in a study conducted by Laura Conde-Ferráez1 
(2012), investigator had interviewed the participants 
to find the reasons, responses were ignorance about 
cervical screening, lack of time, recent sexual exposure, 
embarrassment and scary of test and outcomes. Only 

Cont... Table 6: Cumulative index of reasons for nonparticipation in cervical screening after health 
education among three experimental groups:  

38.9% know regarding cervical cancer and 25% knew 
about Pap smear 9

Conclusion: 

Cervical cancer has become one of the most 
important heath issues in the public health. According to 
the review of literature and results of the current study, 
awareness regarding cervical cancer amongst the women 
found was very poor even in the urban community. A 
key strategy to improve the attendance of the women 
for cervical screening is to spread the awareness on 
prevention and early detection of cervical cancer by 
using various educational methods.
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Abstract
Background: In the process of transformational leadership, leaders and followers have mutual understanding 
and help each other to promote a higher levels of morale and motivation among them. Employees in the 
organization take ownership of their roles and responsibilities and perform the work activities out of 
expectation of the leaders, leaders describe only the goals and objectives of the organization.

Methodology: In this study quantitative research approach was used and one group pretest posttest quasi 
experimental research design was used. The study conducted in the labour rooms of selected maternity 
hospitals. The samples were nursing supervisors, nursing in-charges and nursing officers of the maternity 
wards and participants were chosen by adopting convenient sampling technique. Structured questionnaire 
was used, one tool consisted of 20 questions regarding knowledge on transformational leadership and 
another tool comprised of clinical performance evolution check list. Tools were validated by the experts 
and reliability values includes Cronbach’s alphas were r= 0.88, & 0.96 for knowledge transformational 
leadership and nurses’ job performance evaluation respectively.

Results: Majority of the nursing officers were falling under the category of age between 26 to 30 years. 
Around 62 % of the nursing officers have an experience of 6 to 10 years. Majority of the nursing officers 
have completed GNM qualification. About 40 % of the nursing supervisors and nursing in charges have 
completed BSc Nursing qualification. In pretest, majority of supervisors and in charges have poor knowledge 
regarding transformational leadership while in post test77 % of subjects gained the good knowledge. In 
posttest majority of the nursing officers were competent in establishing the expected behavior of leaders, 
maintaining nursing process model, providing quality of the care and adequate information and education to 
the patients and relatives as per the requirement. 

Conclusion: It is concluded that, as transformational leadership is successful in many domains of health 
care delivery system, and this study results showed that, using transformational is effectives labour room 
and other maternity wards for successful maternal and newborn outcome. 

Keywords: Transformational Leadership, Educational Bundle , nursing supervisors, nurses in-charges , 
clinical performances, labour room 
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Introduction and background

Leadership is one of the most essential roles in 
each and every level of nursing cadres in the hospital. 
At the same time, effective leadership is required as per 
the situation demands. Nursing leaders always should 
remember that, the role of leadership is important to 
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provide the quality of the nursing care at the bedside 
in a safe and effective manner by influencing their 
subordinates. Nursing leaders need to focus to improve 
the work process on the subordinates as per the 
institutional and policy-making boards.1 

Transformational leadership is a leadership style, 
in which employees take ownership of their roles and 
responsibilities and perform the work activities out of 
expectation of the leaders. In this style of leadership, 
leaders describe only the goals and objectives of the 
organization. Employees find better ways to achieve to 
reach the goals instead of executing the work that was 
assigned from the top. In this leadership style, leaders 
inspire the nurses to mobilize themselves into the 
groups, raise morale, and wellbeing to attain common 
aims of the organization. The characteristics, model of 
transformational leadership is; each and every employee 
should frame their own goals based on organizational 
goals, it is a model for integrity and fairness, the 
performance of the workers perform work beyond the 
expectations, employees stand supportive pillar for 
leadership, leadership is able to stimulate the people’s 
emotions and these leaders always motivate and inspire 
employees. 2

Need for transformational leadership in Labour 
room

Nurses who work in the labour shall have a lot of 
patience, compassion, and empathy on maternal women 
as well as on family members. If a nurse is taking care 
of a primigravida woman who is in the labour, the nurse 
needs to stay with that woman for almost 14 to 16 hours. 
During this time nurses need to perform so many roles to 
keep the women and relatives supported psychologically 
and physically. Even nurses also require immense 
support from the women and relatives for the successful 
outcome of the pregnancy. Nurses have to perform 
numerous roles in the labour room such as Caregiver: 
this role includes the activities to support the women 
physically and mentally while conserving the dignity of 
the women during labour. Communicator: Nurses have 
significant role in nursing care such as communication 
with women and relatives, about the progress of the 
labour. .Teacher: Nurses need to perform the role of 
an educator, so that she can give the education on 
different aspects of the nursing care during the progress 

of labour. Client advocate: She has to be an advocate, 
timely progress of the labour need to be informed to her 
physician. Counselor: This is one of the important roles 
to counsel the women about family planning methods. 

In the labour room, transformational leadership is 
very useful as it allows the nurses to take ownership in 
regarding patient care as per the policy and guidelines 
given by the organization. This leadership style is 
more applicable in the labour room, as it creates an 
environment where nursing officers shall provide the 
care to the parturient women and newborn beyond the 
expectation of leaders and organizational goals, by 
devouring higher levels of morale, job satisfaction, and 
work performance. In other domains, it was proved 
that transformational leadership has a greater impact 
in gaining the staff nurses satisfaction towards the 
work and reduced medication errors, improved relative 
satisfaction, improved medical records quality and 
improved the retention of staff nurses. 

Therefore present researcher had applied the 
transformational leadership in the labour room 
and checked its effect on nursing officer’s clinical 
performance in labour room. 

Significance of the Study in the labour room

Nursing supervisors and nurse in charge practice 
the transformational leadership to empower the nursing 
officers to establish a good relationship with senior staff, 
junior staff, patients and their relatives and to meet the 
organizational objectives and it improves the morale, 
abilities, and interest of the nursing officers in the labour 
room. In the labour room, certain protocols and standards 
are already given by the Govt. of India, in which nursing 
officers can perform some defined nursing skills, when 
the patient is in a critical situation or in a condition where 
nursing care is essential in the labour room. In addition 
to this, if the transformational leadership is added, nurses 
are enhanced with self-esteem and motivate them to give 
their best nursing services in the labour room. Thereby 
it results into positive clinical outcome by reducing 
morbidity and mortality rate in the labour room. 3 

Objectives of the Study

1. To assess knowledge of nursing supervisors and 
nursing in-charges regarding transformational leadership 
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2. To assess the clinical performance of nursing 
offi cers after implementation of education bundle 
regarding transformational leadership on nursing 
supervisors and nurses in-charges

Null Hypothesis

1. There will not be signifi cant improvement in 
the knowledge of nursing supervisors and nurse in 
charges related to transformational leadership after 
implementation of educational bundle.

2. There will not be a signifi cant enhancement in the 
Nurses’ clinical performances after implementation of 
educational bundle 

Methods and materials:

Research Design

The researchers have used a quasi-experimental 
pretest and posttest research design to execute the 
present study

Setting

The study was accompanied in the labour rooms of 
designated maternity hospitals. 

Sampling techniques: A convenient sampling 
technique was used and selected all nursing supervisors 
and in-charges of the maternity wards

Subject Size

Nursing supervisors and in-charges altogether was 
26 and nursing offi cers altogether was 52 who are willing 
to participate and working in the maternity wards. These 
participants have informed clearly regarding the study 
and its purpose. 

Tools of data collection: In the present study three 
scales were used to collect the data

Structured Questionnaire on knowledge regarding 
transformational Leadership, which was designed by 
the researchers based on the material observed during 
review literature. It has two sections; 

Section I: Consisted of items related to demographic 
variables of the participants of the study, such as age, 
sex, department, qualifi cation, years of experience

Section II: Consisted of 20 questions regarding 
knowledge on transformational leadership

Knowledge was checked on below four components.

 
Fig 1: Components of the transformational 

leadership 

Scoring Pattern was followed as below;

The one mark was given for the correct answer, and 
“zero was given for wrong answer. 

Scores were given as below

· Excellent knowledge with scores >70%

· Moderate knowledge with scores between 50-
70%

· Good knowledge with scores between 40-50%

· Poor knowledge with scores <40 %

Nursing offi cers’ Clinical Performance Evaluation 
was assessed by observational check list. It was 
comprised of two sections; 

Section I: Consisted of demographic variables such 
as age, sex, section, qualifi cation, years of experience, 
and marital status of the Nursing offi cers working in the 
labour room

Section II: Consisted of four components namely, 

i. Expected hospital behavior such as respect 
towards seniors and stakeholder, communication, 
coordination and comfort 

ii. Maintaining Nursing process model ; consisting 
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of assessment, diagnosis, implementation and evaluation

iii. Providing quality of the care 

iv. Education to the patients and family members 

Scoring pattern

The answers relating to performance component 
had arranged in using the 3 point Likerts scale, consisted 
as follows below.

Choices: Three for competent, two for needs 
improvement, and one for unacceptable. 

Nursing officers are considered to be competent if 

the scores on this scale is exceed 68% and incompetent 
otherwise 

Validity and Reliability of tools: Tools were 
validated by the experts and Cronbach’s alphas score 
were r= 0.88, & 0.96 for knowledge transformational 
leadership and nurses’ job performance evaluation 
respectively.

Ethical Considerations: Nursing supervisors, 
nursing in-charges, nursing officers informed regarding 
the study purpose. Official consent was acquired from 
the hospital 

Results

Table - 1: Distribution of nursing supervisors, nursing in-charges and staff nurses based on demographic 
characteristics

 Variables
Nursing Supervisors Nursing in-charges Nursing Officers 

n=8 n=18 52

 f % f % f %

Age in years

<25 0 0 0 0 12 23.08

26 – 30 0 0 7 38.89 30 57.69

31- 35 3 37.5 6 33.33 5 9.62

Above 35 5 62.5 5 27.78 5 9.62

Sex
Male 0 0 3 16.67 12 23.08

Female 8 100 15 83.33 40 76.92

Qualification,

GNM 7 87.5 13 72.22 44 84.62

BSc Nursing 1 12.5 5 27.78 8 15.38

MSc Nursing 0 0 0 0 0 0

Number of years 
of Experience

<5 0 0 0 0 22 42.31

6-10 years 0 0 2 11.11 32 61.54

Above 10 8 100 16 88.89 0 0
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Table 2 -: Distribution of Nursing survivors and nursing in-charges based on their knowledge regarding 
Transformational leadership

n=26

Knowledge score Pretest Post test

 f % F %

0 – 5 (Poor) 16 61.54 1 3.85

6 – 10 (Average) 6 23.08 2 7.69

11 – 15 (Good) 4 15.38 20 76.92

16 – 20 (Excellent) 0 0 3 11.54

Table 3: Transformational Leadership Educational bundle for nursing supervisors and nurses in-charges 
and it’s impact on clinical performances

I. Expected hospital behavior

S.No Parameters 
Competent

3
%

Needs 
improvement

2
%

Unacceptable
1

%

1.       
Positive attitude towards 
seniors, junior staff and 

patients 
44 84.62 4 7.69 4 7.69

2.       Patient satisfaction and 
comfort 42 80.77 4 7.69 6 11.54

3.       
Appropriate communication 
and coordination with staff 

and others 
40 76.92 6 11.54 6 11.54

II. Maintaining Nursing process model

S.No Parameters 
Competent

3
%

Needs 
improvement

2
%

Unacceptable
1

%

1.  Assessment 40 76.92 6 11.54 6 11.54

2.  Diagnosis 36 69.23 10 19.23 6 11.54

3.  Planning 36 69.23 10 19.23 6 11.54

4.  Implementation 30 57.69 10 19.23 12 23.08

5.  Evaluation 28 53.85 12 23.08 12 23.08
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 III. Providing quality of the care

S.No Parameters 
Competent

3
%

Needs 
improvement

2
%

Unacceptable
1

%

1.   Hand washing before after 
procedure 44 84.62 6 11.54 2 3.85

2.    PV examination as per the 
WHO protocol 40 76.92 10 19.23 2 3.85

3.    Use of Sterile techniques 
in labour room 44 84.62 6 11.54 2 3.85

4.  Maintained partograph 30 57.69 10 19.23 12 23.08

5. Administered oxytocin 44 84.62 6 11.54 2 3.85

6. Provided privacy to the 
patients 40 76.92 10 19.23 2 3.85

IV. Education to the patients and family members

S.No Parameters 
Competent

3
%

Needs 
improvement

2
%

Unacceptable
1

%

1.       Preparation for childbirth 46 88.46 6 11.54 0 0.00

2.       family planning methods 40 76.92 6 11.54 6 11.54

3.       Postnatal care 40 76.92 6 11.54 6 11.54

4.       Newborn care 39 75.00 7 13.46 6 11.54

5.       Breast-feeding 39 75.00 7 13.46 6 11.54

6.       Postnatal visits 40 76.92 10 19.23 2 3.85

7.       Immunization 46 88.46 6 11.54 0 0.00

Discussion

Transformational leadership is one of the numerous 
current management classes; in this leadership style, 
leaders have idealistic behavior by motivating the 

subordinates to take over the greater ownership in 
their clinical performance and execute the work in an 
oganisation better than organissation’s expectations. 4
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In the present study the results of posttest showed 
that, the knowledge of nursing supervisors and nursing 
in-charges regarding transformational leadership 
improved. Even the clinical performance of the nursing 
officers in the labor room improved in the posttest. Same 
findings found in one of famous journals published 
regarding effect of educational programme on leadership 
among head nurses 5

In the present study, knowledge regarding 
transformational leadership among Nursing supervisors 
and in charges, had poor knowledge in pretest and in 
posttest remarkably knowledge levels increased. In this 
study four components of leadership styles were used. 
First one is to find out the expected hospital behavior of 
the nursing in charges working in labour ward the impact 
was observed for Positive attitude towards seniors, junior 
staff and patients in the labour ward, Patient satisfaction 
and comfort coming for labour process and Also 
appropriate communication and coordination with staff 
and others while working in the wards. Results revealed 
that 84.62 % were competent to practice a positive 
attitude towards seniors, junior staff and patients. 6

The second component was on maintaining the 
nursing process model, results revealed that 76.92 % 
of nurses were competent to do an assessment of the 
patient, 69.23 % were able to identify a nursing diagnosis 
for the mothers in the labour ward, 69 % were able to 
plan nursing care as per the identified nursing diagnosis, 
57.69 % had implemented planned nursing care on their 
patient to improve the health of the mother and baby. 7

The third component was on providing quality of 
care. Providing quality of care in their patients admitted 
in the labour room is very important to improve the 
health of their patients which can help to obtain an early 
discharge if the health of the client is improved early 
and the client recovers at earliest and also to improve 
the standards of nursing care provided to patients 
admitted in labour ward. The nurses were examined for 
certain parameters that are practiced to improve their 
quality of care in the labour and to reduce infection 
among patients. These parameters were hand washing 
before and after the procedure, PV examination as per 
the WHO protocol, Use of Sterile techniques in the 
labour room, Maintained partograph, Administered 
oxytocin, provided privacy to the patients. It was 

observed 84.62 % of nurses were competent to perform 
hand washing have practiced hand washing before and 
after the nursing procedure, they performed in their 
patients while delivering care in the labour ward were 
infection control measures are important to maintain 
a healthy environment for the mother and baby. Per 
vaginal examination procedure which is performed in 
the labour room and is covered under the umbrella of 
different indications were as contraindications. It is one 
of the important procedures and comes in essential care 
during the nursing care of the mother. A nurse working 
in the labour room should be very well confident and 
skillful to perform PV examination and also should 
strictly abide by the WHO protocols for the PV 
examination procedure. 76.92 nurses were competent 
to perform PV examination as per WHO protocols and 
followed all the guidelines to perform the procedure.7 
Similarly, sterile techniques in labour rooms is an 
important point to be considered by the nurses which will 
reduce infection as well as will improve the effectiveness 
of care and procedure.84.62% of the nurses were 
identified who use sterile techniques in implementing 
nursing care while caring for their patients to provide 
them with quality care and recover soon return back 
home early with good health.11.54 % of the nurses were 
lacking in the uses of Sterile techniques in the labour 
room and needed improvement.

The role of a nurse working in the labour room is very 
important and with that maintaining partograph comes 
into action. As she has to maintain the Partograph for all 
her patients to monitor their progress towards successful 
labour and also to maintain the health of mother and baby 
to reduce all the complications which can be prevented if 
the nurse in the labour room maintains the partograph on 
time and accurately. When the researcher investigated 
among the sample of this study about the recording of 
partograph, it was identified that 57.69 % of the nurses 
were competent to maintain the partograph and 19.23% 
needed improvement to maintain the partograph. 9

Oxytocics are the drugs of varying chemical nature 
that have the power to excite contractions of the uterine 
muscles. Among a large number of drugs belonging 
to this group, Oxytocin is an important one and is 
extensively used in clinical practice. Hence, a nurse 
working in a labour ward should be completely well 
versed with the complete knowledge about oxytocin 
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its uses, indications, contraindications, side effects and 
appropriate administration process. Knowledge about 
the oxytocin administration in the nurses working in the 
labour room is tested and the results say that 84.62 % 
of the nurses were competent in administrating oxytocin 
with an appropriate method to their patients and 11.54% 
of the nurses needed improvement in the method of 
oxytocin administration to their patients. 

The fourth component is education to the patients 
and family members. Educating patients is the process 
by which health professionals impart information to 
patients about the care and all-important what they 
should know about their health and medical conditions 
also their caregivers that will alter their health behaviors 
or improve their health status. The health education 
helps patients make informed decisions about their 
future care. Results reveal that 88.4 % of them had 
gained an education in preparation for childbirth. This 
study results in education on family planning methods 
among the patients and their family member revel that 
76.9 % had complete education on family planning and 
11.54 % of them needed improvement in their education 
on family planning. 

Newborn care is a part of postnatal care to be given 
to the mother and baby after delivery. Mother and Family 
members should be well educated about the essential 
newborn care and complication to be prevented. The 
study result on the education of patients and family 
members on newborn care says that 75% of them had 
education on Newborn care and 13.46 % of them needed 
improvement in their education on Newborn care.

Education on Breastfeeding, Postnatal visits, and 
Immunization should be given to all mothers before their 
discharge from the hospital by the nurses which will 
help them to keep track of their future visits, understand 
the importance of Breastfeeding for their newborn and 
Advantages of timely immunization to be given. This 
study results say that 75 % of them had an education 
on breastfeeding and 13.46 % needed improvement in 
their education about Breastfeeding. Also results say 
that 76.9 % of them had education on Postnatal visits 
and 19.23 % needed improvement in their education 
about postnatal visits. The study results also say that 
88.4 % had complete education of immunization and 
11.54 % needed improvement in the education about 

Immunization. 

Conclusion

It is concluded that, as transformational leadership 
is successful in many domains of health care delivery 
system, and this study results showed that, using 
transformational is effectives labour room and other 
maternity wards for successful maternal and newborn 
outcome. 
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Abstract
Introduction: Psychological first aid (PFA) is an important procedure which is designed and practiced 
with an intention to reduce the incidence of disorders related to stress. The use of STP was effective to 
enhance the level of knowledge regarding the use of psychological first aid, thereby helped in improving 
the quality of life among people. Method: Research approach used for the study is Quantitative research 
and the research design used is Pre-experimental research design. 60 samples were selected for the study 
using Probability sampling method. Pre-test was administered to subjects, followed by structured teaching 
Programme through AV aid on psychological first aid was given, followed by post-test, which was carried 
after two weeks. Result: Findings revealed in Pre-test, average knowledge score was 12.66 with standard 
deviation of 1.78 whereas in post-test average knowledge score was 19.99 with standard deviation of 3.26. 
This indicates that the structure-teaching programme was effective to enhance the level of knowledge about 
the psychological first aid among the psychiatric Nurses. Conclusion: The present study enhanced the 
knowledge on the psychological first aid in psychiatric Nurses. The study found that majority of Nurses 
have average knowledge towards psychological first aid 

Keywords: Effectiveness; Structured Teaching Program; Knowledge; Psychological First Aid; Psychiatric 
Nurses 

Introduction 

Psychological first aid (PFA) is a skill aimed 
to decrease the stress due to any of the crisis event 
happening1. Psychological first Aid was established by 
the National Centre for Post-Traumatic Stress Disorder 
and was first announced theoretically in the mid-
Twentieth Century. Psychological first aid appeared as 
the important factor after the 9/11 incidence, it was of 
very much help for the survivors of Manmade disasters 
and life-threatening events2. PFA is an evidence based 
integrated method to help families, societies and 
communities in the post disaster and terrorism events. 
Psychological First Aid intends to lessen the initial 
suffering caused by disturbing events and to adapt to the 
ongoing situation and helps in coping3. 

Psychological First aid Training helps to increase 
the knowledge to deliver the needed psychological first 
aid, and promotes confidence for providing PFA4. As a 
result of few reviews, researchers have suggested that 
medical colleges, nursing colleges, and other healthcare 
programmes related to direct care of patients should 
implement PFA training in their core curricula. It was also 
discussed that Healthcare organization’s management 
and higherups should promote the application of PFA 
in hospitals, work settings with both colleagues and 
patients. PFA training should be promoted same as 
the training for CPR as it is of similar importance and 
healthcare organizations needs to focus on this aspect 
too5. 

The current study aims to, assess the effectiveness 
of STP on the knowledge level regarding psychological 
first aid among psychiatric nurses working in selected 
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psychiatric nursing homes in Pune city. 

Hypothesis 

Ho: There will be no significant change in the 
knowledge of the Psychiatric Nurses regarding 
psychological first aid. 

Materials and Methods

For the current study research approach adopted 
was Quantitative approach. The research design used 
was Pre experimental research design. 60 samples were 
selected for the study using non-probability purpose 
sampling technique. 

Tool for the study has sections as follows:

Section I – demographic baseline data. Section II - 
Structured questionnaire with thirty items. Permission to 
conduct the main study was taken from the organization’s 
authority. Data for the study was gathered from Feb 05, 
2019 to Feb 26, 2019. Data was collected after taking 
consent from the participants. Pre-test was conducted 

on the first day followed by a structured teaching 
programme on psychological first aid again followed by 
post-test. 

Results

Section I Demographic Data Analysis:

An overall of 60 participants were selected 
from Psychiatric Nursing Homes located in Pune, 
Maharashtra. Questionnaires were circulated to all the 
participants. Out of the 60 participants 32.5% of samples 
falls in Age in 21-25 years. 35.5 % of samples falls in 
an age 26-30. 10.5% falls in 31-35 years and 21.5% of 
samples falls above 35 years age group. 

Section II Pre interventional Knowledge among 
the Psychiatric nurses regarding psychological first 
aid. 

As per the data obtained during pre-test 72.5%, 
subjects had poor knowledge and 18.5% subjects had 
average knowledge and 9% had scored good knowledge 
level about psychological first aid.

Table.1 representing the Pre-test Knowledge 

N = 60

Good Average Poor

Frequency 5 11 44

Percentage 9% 18.5 72.5

Section III - Effectiveness of structured teaching 
program on knowledge about PFA among psychiatric 
Nurses. 

Paired t-test was applied to analyse the effect of 
STP on knowledge about Psychological First Aid. Mean 
score during pre-test was 18.5 which has increased to 
27.5 during the post-test. 21.31 was the T-value with 39 
degree of freedom. 2.730 was the corresponding p-value 
which was small, therefore the Alternative hypothesis 
was accepted. The results of the study reveal that the 
STP on Psychological First Aid has a significant positive 
effect on the knowledge level of the psychiatric Nurses. 

Discussion 

The objective of the study was assessing the 
effectiveness of STP on the knowledge level regarding 
psychological first aid among psychiatric nurses working 
in selected psychiatric nursing homes in Pune city. 

The study showed that during pre-test 72.5%, 
subjects had poor knowledge and 18.5% subjects had 
average knowledge and 9% had scored good knowledge 
level about psychological first aid. Similar study was 
conducted by (Jong-Sun Lee, Sungeun You etal.) which 
shows that the PFA training significantly enhanced 
students’ knowledge and perceived skill in PFA skill6. 
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Conclusion

As per the findings of the research study it was 
found that approximately 80% Psychiatric nurses were 
positively affected by the training on Psychological 
First Aid. So, to conclude, this study that more trainings 
on psychological first aid should be conducted for all 
the healthcare professionals. It was felt that more in-
depth understanding of Psychological First Aid can 
be provided and the benefits of the approach could be 
demonstrated to the Nurses in India. 
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Abstract
Background: In a family, a spouse is the most important and liable family member to take care of the 
family members. He is the one who might take care of his wife in pregnancy period. Therefore, he must 
be knowledgeable regarding antenatal care of his wife in pregnancy, but in India, alas! There is no much 
involvement of husband in taking care of an antenatal women during pregnancy. Moreover, pregnant woman 
is a care taker of a family and they are majorly neglected, it is happening since decades due to lack of 
respect for a daughter-in –law in family. OBJECTIVES: 1. to evaluate the knowledge of pregnant woman’s 
spouse about antenatal care. 2. To assess the attitude of antenatal mother’s spouse regarding Antenatal care. 
3. To assess effectiveness of antenatal care on IEC package the knowledge and attitude among the spouse 
of antenatal mother. Methodology: In this study researchers have adopted pre experimental one group 
Pre- test post-test design. It evaluates and assess the effectiveness of knowledge and attitude of antenatal 
care IEC package among antenatal mother’s spouses. The researchers also described the association among 
level of knowledge as well as attitude using personal characteristics included in this study was age, religion, 
education, family income and no of children. The sample size is 100. Non probability purposive sample 
technique is used in present study. RESULT: In this section the mainconclusions of the present study 
have been discuss as follows. The posttest knowledge score showed at higher level than the pretest score. 
The mean post test score was greater than the mean pretest score. Thecalculated t-test statistic value and 
Corresponding p-value are small and the posttest attitude score was greater than the mean pretest score. 
Conclusion: It indicates that the IEC package was effective method for enlightening the knowledge and 
attitude of mother’s spouses about antenatal care. 

Keywords: Antenatal IEC package, effectiveness, knowledge and attitude, spouses of antenatal mother. 

Introduction

The WHO has taken a keen interest and delivered 
recommendations to increase excellence of antenatal 
care and to decrease the complications in pregnancies. 
They focused on safe deliveries and provided provision 
for extensive antenatal care..1,2

Care during pregnancy for primi mothers is 
challenging task for mother and even for her family 
members.3 The women one who is in pregnancy, high 
for many obstetrical complications. These complication 
can be prevented by applicable care and treatment during 
pregnancy by identifying the symptoms at an early stages 
of pregnancy. Nevertheless, the objective of antenatal 
care is to provide structured education to women 
and their family members about prenatal care, which 
includes early antenatal registration, regular antenatal 
visits, antenatal diet, antenatal physical activities and 
identification of warning sign of pregnancy. 5 There 
are some of the pregnancy related complications such 
as anaemia, preeclampsia and eclampsia, breeched 
presentation, and some other infections can threaten 
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the life of the mother as well as the foetus. Effective 
interventions are required to prevent and treat such 
complications.6

Husband is a key person in the family and he is 
the responsible figure to take of his children, wife and 
other family members. As per Indian culture, husband 
is always there to protect and safeguard the family. 
There are many studies revealed that, husband who 
took care of woman during pregnancy, prevented 
complications during pregnancy and maternal mortality 
rate was also less. 7 The maternal mortality ratio is a 
measure of the risk of death a woman faces every time 
shebecomes pregnant.7Norms value tradition, these 
are the essential factors in Indian culture. Though for 
women. Reproductive and child health also important 
factor. Males are not involved much more in it, but 
though they have more authority in mother and child 
related decision. In household pattern female has limited 
roles taking care of the family and rearing children. 
where each and every ANC mother and New-born 
obtains excellent care during the prenatal period, during 
childbirth and the postnatalperiod. Reproductive health 
care, pregnancy care (ANC) deliverssignificant health-
care functions, with health promotion, screening and 
analysis, and illness prevention. It documented that by 
executing appropriate evidence-based practices, ANC 
can save lives. 8

Problem Statement:

“A study to assess effectiveness of antenatal care 
IEC package on the knowledge and attitude of antenatal 
mother’s spouse attending the selected hospital of Pune 
city.”

Objectives:

1. To evaluate the awareness of antenatal mother’s 
spouse regarding Antenatal care.

2. To assess the attitude of antenatal mother’s 
spouse regarding Antenatal care.

3. To assess effectiveness of antenatal care on IEC 
package the knowledge and attitude among the spouse of 
antenatal mother.

Materials and Methods

In this study researchers have adopted pre 
experimental one group Pre- test post-test design. 
Knowledge and practice regarding antenatal care is 
taken as dependent variables. Antenatal care on IEC 
package as independent variables. This study was 
conducted in ANC clinics of selected hospitals in Pune 
city. In this study the target population was spouses of 
antenatal mother. 100 women were selected by using 
non probability test. Antenatal mother’s spouses who 
attended, willing to take part in data collection included 
in this study. Thus a questionnaire is constructed to 
assess the knowledge and attitude of antenatal mother 
spouses. The questionnaire consisted of three sections 
, part I consisted of demographic variables such as age, 
religion, , education, no.of children , family income, part 
II consisted of a self-structured questionnaire to assess 
the knowledge on IEC package and part III consisted of 
a self-structured questionnaire to assess the attitude on 
IEC package. Tool validity and reliability was done. . 
In order to establish the reliability of the tool inter rated 
method was used. The score were calculated and the 
reliability was established by Cohen’s Kappa 0.86. i

Results
Table 1: Distribution of participants based on age 

, educational qualification , occupation, income and 
religion: 

Table 1 : Distribution of participants based on type of the family and other obstetrical information : 

 S.No Demographic Variables f %

1  Types of family   

a Joint family 56 56

b Nuclear family 44 44
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2 Gestational age   

a 1-3 month 14 14

b 4-6month 46 46

c 7-9month 40 40

3  Initiation of ANC visit   

a   1st trimester 63 63

b    2nd trimester 17 17

c 3rd trimester 20 20

4    Number of antenatal visits   

a  0-1 33 33

b   2-4 38 38

c More than 4 29 29

5    Number of children   

a    < 1 33 33

b   >1 25 25

c one child 42 42

6   Is the present pregnancy planned ?   

a       Yes 40 40

b    No 60 60

Table 2: Distribution of participants based on knowledge regarding antenatal care 

        n=100

Level of Knowledge
Pre test Post Test

f % f %

Good Knowledge (11-15) 16 16 78 78

Average Knowledge (6-10) 61 61 19 19

Poor Knowledge (1-5) 23 23 3 3

Mean 8.04 12.07

SD 2.96 2.79

Table 1 : Distribution of participants based on type of the family and other obstetrical information : 
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Table 3: Distribution of participants based on attitude regarding antenatal care            n=100

Attitude 
Pre Test Post Test

f % f %

Positive Attitude (34-75) 31 31 71 71

Negative Attitude (1-33) 69 69 29 29

Mean 28.49 33.36

SD 9.09 6.04

Table 3: Effectiveness of IEC regarding knowledge on antenatal care among antenatal mother’s spouses. 

        n=100

Level of Knowledge Pre test Post Test t-value p-value Remark

Mean 8.04 12.07 9.621305 <0.00001 significant

SD 2.96 2.79

Table 4: Effectiveness of IEC regarding attitude on antenatal care among antenatal mother’s spouse         
n=100 

Level of Attitude Pre test Post Test t-value p-value Remark

Mean 28.49 33.36 4.559696 0.00001 significant

SD 9.09 6.04

Disccusion 

In pre-test majority 61(61%) of the spouses had 
average knowledge, and 23(23%) had poor knowledge 
regarding antenatal care. Whereas in post-test, majority 
78 (78%) mother’s spouse had good knowledge, while 
19(19%) had average knowledge regarding antenatal 
care. A similar results found in a study conducted by 
Barun Bhai Eram U, et al 9, in pre-test 63% had good 
knowledge , 32(31%) had positive and 69(69%)of 
husbands had negative attitude regarding antenatal care. 

Where as in post-test majority 71(71%) has positive 
attitude and 78 % of husbands had good knowledge 
about the antenatal care. In another study also similar 
outcome was shown, Mean knowledge regarding 
antenatal care has increased from 33.36% to 42 %, this 
study was conducted by Shora T et al 10. In the current 
study, in pretest mean values attitude has increased from 
28.49 to 33.36 among the spouses. 

The mean post-test knowledge score 12±2 of 
mothers was significantly higher than their pre-test 
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knowledge score 8±3. The calculated t-test statistic 
value is 9.6, matching p-value was 0.000, which is small 
(less than 0.05), and the null hypothesis is rejected, it 
shows that the IEC was effective method for improving 
the knowledge of antenatal care among mother’s spouse.

Conclusion

Majority of the mother’s spouse had average 
knowledge and attitude score before the administration 
of the IEC package. After administering IEC package 
it was showed improved the scores . Statistical findings 
showed that the IEC package was effective in improving 
the knowledge and attitude of the mother spouse’s 
regarding antenatal care.
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Abstract 
Introduction: The mobile phone is becoming an integral part of students concerning managing the critical 
situation and maintaining a social relationship. This behavior may reduce thinking capabilities, affect 
Cognitive function. The sciences of Smartphone addiction are constantly checking the phone for no reason, 
feeling anxious, or restless without the phone, waking up in the middle of the night to check the mobile 
and communication update, delay in academic performance as a result of prolonged phone activities and 
distracted with smartphone applications. 

Aim: Most of the global population, especially college and university students uses a Smartphone. Due to 
its wide range of applications, while beneficial in numerous ways, Smartphone has disadvantages such as a 
reduction in academic performance, psychological addiction.

Materials and Methods: In the present study, a Quantitative Research approach is used. The sample 
comprised of 100 students, consisting of both male and female students. The convenient sample technique 
was used to collect the data from Students. Students were requested to fill a specially designed, self-
Administered, questionnaire which comprised the Socio-demographic characteristics, Frequency and 
pattern of mobile-phone usage, questions related to physical behavior, psycho-social behavior. Regarding 
their health, they were asked whether they felt eye pain, thumb pain, a backache, neck pain and tiredness, 
and total time spent on a mobile phone. 

Results: 73% of the students aged 18-21 years, 23% of them had age 22-25 Years and 4% of them had age 
26-29 years.98% of them had prepaid SIM card, and 2% of them had postpaid SIM.97% of them had the 
android, and 3% of them had IOS. 96% of them responded, that excessive use of the mobile phone can cause 
harm to health. All of them play PUBG on their Phone. 61% of them were using the mobile up for to 6 hours, 
31% of them were using the mobile for 7-12 hours, 2% of them were using the mobile for 13-18 hours and 
6% of them were using mobile for 19-24 hours. Majority of 79% of students used both internet and talk-time 
plan, 17% of them had internet plan and 4% of them use only the talk-time plan. The majority of 77% of 
them feel that the use of a mobile phone affects the students in their academic performances. 38% of them 
use a mobile-phone while lecture going in the class.48% of them often feel that your phone is vibrating, even 
when it is not.96% of them responded that excessive use of the mobile phone can cause harm to health.11% 
of them had pain in the thumb. 9% of them had a backache after long time use of the mobile phone, 35% of 
them have a headache and 56% of them had pain in eyes after having used the mobile phone for a long time. 

Conclusion: Addiction of Smartphone among students has seen that its effect on academic performance and 
77% of them feel that the use of the mobile phone affects physical behavior.

Keywords: The smartphone, addiction, nursing, student. 

Introduction and background

“The telephone has become the young adult’s 
transitional object, replacing the toddler’s teddy for 

comfort and a way of belonging.” Now a day’s people 
use the mobile not only for talking, especially chatting, 
but also use for browsing the internet or taking a picture, 
shopping and net-banking. The ministry of gender 

DOI Number: 10.37506/ijfmt.v14i4.12229
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equality and family implemented research on the actual 
condition of media usage rate among teenagers and 
reported that the middle schools 86.2% of students, high 
School 84.9% Students are Smartphone users.[1] In this 
study, Smartphone use has adversely affected learning 
in the classroom, has affected driving safety, and has 
negatively affected the Academic Performance of the 
students. Over usages of the mobile phone may cause 
psychological illness such as dry eyes, computer vision 
syndrome, weakness of thumb and wrist, neck pain 
and rigidity, increased harmful radiation, nomophobia, 
insecurity, delusion, auditory sleep disturbance, 
insomnia, hallucinations, lower self-confidence and 
mobile addiction disorder. The mobile phone is becoming 
an integral part of students concerning managing critical 
situations and maintaining the social relationship. 
This behavior may reduce thinking capabilities, affect 
cognitive function. [1] 

Objectives: 

1. To assess the addiction of Smartphone among 
student. 

2. To assess the effect of addiction of mobile 
phone on the psycho-social and physical behavior of the 
students. 

Methodology

The quantitative approach is the structure of the 
study to provide a framework that supports the study 
and holds it together.[2] The present study were aimed 
to assess Smartphone usage and its addiction among 
students. This approach was considered to be the most 
suitable one to conduct the study because the samples 
were not aware of the ill effects of excessive use of 
mobile phones on their health. Students were requested to 
fill a specially designed, self-administered questionnaire 
which comprised the social demographic characteristics, 
frequency and pattern of mobile-phone usage,[3] 

Questions related to physical behavior, psycho-social 
behavior. The population is the entire set of individuals 
who meet the sampling criteria.[4] A group of students 
using Smartphone are addicted, among students. The 
sample comprised of 100 students, consisting of both 
male and female students. 

Section I

Description of samples (UG students) based on 
their personal characteristics 

Table 1: Description of samples (UG students) 
based on their personal Characteristics in terms of 

frequency and percentages 

  n = 100

Demographic variable f %

Duration of use of smartphone 

Upto 6 hours 61 61%

7-12 hours 31 31%

13-18 hours 2 2%

19-24 hours 6 6%

Recharge plan in INR

199 10 10%

299 34 34%

399 37 37%

499 3 3%

500 1 1%

599 9 9%

2000 6 6%

SIM card 

Prepaid 98 98%

Postpaid 2 2%

Section II

Analysis of data related to the addiction of 
Smartphone among student 
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Table 2: Addiction of Smartphone among student

      n =100

Item f %

How often do you recharge your phone 

Every month 63 63%

Weekly 1 1%

Quarterly 31 31%

Yearly 5 5%

Which internet recharge do you prefer 

1.5GB/ day 76 76%

3GB / day 19 19%

500 MB/ day 4 4%

Only talk time 1 1%

What is the primary purpose for using internet on your mobile phone 

How much time do you spend on your mobile phone on an average in a day

30 min-1 hour 3 3%

1-3 hours 5 5%

More than 3 hours 97 97%

Section III

Analysis of Psycho-social effect of addiction of mobile phone 

Table 3: Psycho- social effect of addiction of mobile phone

 n =100 

Psycho-social Item f %

Do you think Mobile Phones are the best companion for youngsters 

Yes 62 62%

No 38 38%

Did you ever use mobile phone while lecture was going on in the class 

Yes 38 38%

No 63 63%

Do you often feel that your phone is vibrating, even when it is not 

Yes 48 48%

No 53 53%
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Section IV
Physical behavior effect of addiction of mobile phone 
Table 4 : Physical effect of addiction of mobile phone

        n =100 

Physical behavior item f %

How do you feel when your mobile internet connection stops working 

I wait for some time 38 38%

Throw my phone in anger 2 2%

Get irritated 28 28%

Check& recheck my phone 36 36%
How much of time do you keep mobile phone near your body without using 
it 
1 hour 21 21%

2 hours 10 10%

3-5 hours 25 25%

More than 5 hours 44 44%

Results

The sample comprised of 100 students, consisting 
of both male and female students. Only UG students 
were selected. 73% of the students had age 18-21 years, 
23% of them had age 22-25 Years and 4% of them had 
age 26-29 years. The study depicted70% of UG students 
expressed that they are addicted to the Smartphone’s 
in their day-to-day life.65% of students expressed that 
they are psycho-socially addicted to Smartphones even 
while spending time with their family and friends.85% 
of UG students expressed that they are addicted to the 
Smartphone’s in their day to day life which is affecting 
their physical behavior. 

Majority (77%) of them felt that use of mobile phone 
affects the students in their academic performances.96% 
of them responded that excessive use of mobile phone 
can cause harm to health. 61% of them were using 
mobile for up to 6 hours, 31% of them were using 
mobile for 7-12 hours, 2% of them were using mobile 
for 13-18 hours and 6% of them were using mobile for 
19-24 hours. 48% of them often feel that your phone is 
vibrating, even when it is not.11% of them had pain in 

thumb, 9% of them had backache after long time use of 
the mobile phone, 35% of them have a headache and 
56% of them had pain in eyes after having used the 
mobile phone for a long time. 23% of them responded 
that the use of mobile phones may lead to Migraine, 13% 
of them responded that use of mobile phones may lead to 
neck pain, 75% of them responded it may lead to vision 
problems in later life. 

Discussion

The main purpose of the study is to assess the 
Addiction of smartphones among students and to assess 
the effect of addiction on mobile Phones on Psycho-social 
and physical behavior of the student. The age group of 
the data was collected with the help of a questionnaire 
which was having certain scoring for a particular section. 
Questions related to physical behavior and psycho-
social behavior included their health accessibility stress, 
anxiety, or whether they have ever thrown their phone 
because of Internet issues. Regarding their health, they 
were asked whether they felt eye pain, thumb pain, 
backache, neck pain and tiredness, and total time spent 
on mobile phones. 
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A similar study was conducted by Arpita Kumari 
et al (2013) on “Severity of mobile phone and internet 
use among 114 B.Sc. Nursing students. Results revealed 
that 43.9% of the students belonged to 19-20 years of 
age. 1.8% subjects reported of having mild addiction 
to smartphone use. 2.6% of subjects had moderate 
internet addiction and 35 (30.7%) subjects reported 
of getting mild internet and mobile addiction. The ‘r’ 
value (r=0.610, p=≤0.001) showed that there’s a positive 
relationship between use.[5] 

A study was conducted by Shailesh Rai et al 2014 on 
the Effect of excessive use of smartphones among 300 
professional college-going students Indore India. Results 
the maximum students used smartphones around 4 hours 
daily the most use if smartphones for communication 
and social networking. They felt uncomfortable without 
their smartphone, got irritated by frequent notification, 
and got angry when someone interrupts them while 
using smartphones. Finally, most of the students felt 
that overuse of smartphones effect like, dry eyes and 
headache disturbance in sleep. Also they spend excess 
money on mobile recharge.[6] 

According to a study conducted on 187 students, 
one-fourths (25.1%) of the nursing students had a 
moderate level of mobile dependency as compared to 
mild (64.7%) mobile dependent. And no one was found 
in severe level of mobile dependency.[7] 

A study conducted by Seong-soo cha and Bo-
Kyung Seo. ( 2018 )“ a study of Smartphone use and 
Smartphone addiction in middle school students in Korea 
Results depicted that according to Smartphone addiction 
proneness scale scores 563(30.9%) were as a risk group 
for addiction, 1261 (69.1%) were normal user group. 
Final results the adolescents used mobile messenger 
long time followed by internet surfing, gaming, social 
networking use.[8] 

A similar study was conducted by Lubna Ahmed 
Soomro, Shabana Tunio 2004 “Impact of usage of the 
cellular phone on study habits of 100 students and their 
psychosocial development Sindh University. Results 
revealed that the majority of students spend more time on 
the cell phone which have an effect on their psychosocial 
development.[9] Student keep their smartphones switched 
on for 24 hours, it was also significantly tested true that 
the students who spend more time using cell phone 

were more vulnerable to Psychological disturbance 
attachment towards the cell phones which is caused 
the student to experience symptoms such as anxiety, 
depression and lack of sleep which affected their overall 
psychological function. 

Conclusion

The study results suggests that majority no. of 
students had android phone and 3% IOS, use both internet 
and talk time plan. They used their mobile phone more 
than 3 hours. All of them feel that use of mobile phone 
affects on their academic performance. It’s also affects 
on the psycho-social behaviors and physical behavior 
such as thumb pain, backache, headache, eyes pain, 
it also find that most of them keep mobile phone near 
their body more than 5 hours. One fourth of participant 
responded for migraine, neck pain, and most of them 
responded for vision problem. 

Recommendation:

1. A similar study can be done using a large sample 
size. 

2. A study can be conducted using qualitative 
approach. 
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Abstract 
Background: The Protective equipment consists of garments placed to protect the health care workers or any 
other persons to get infected. All personal protective equipment should be safely designed and constructed, 
and should be maintained in a clean and reliable fashion. It should fit comfortably, encouraging worker use. 
If the personal protective equipment does not fit properly, it can make the difference between being safely 
covered or dangerously exposed. Personal protective equipment (PPE) limits the health care workers contact 
with all secretions or biological products. This study was planned to find gaps between use of PPE among 
the health care providers (HCPs) in Pune city. 

Methods: A cross sectional design was used to assess the usage of PPE among health care workers selected 
by purposive sampling. The Data were collected by pretested structured questionnaire. Data analysis was 
done using SPSS 20 version at 5% of level of significance. 

Results: 60 Health care workers were participated in study. Among them, there were 38.9% doctors, 51.9% 
nurses and 9.2% were technicians. 18.1% health care workers who work outside the ICU had appropriate 
uses of PPE. It was high among doctors 31.5% followed by nurses 9.3% and technicians 8.2%. which was 
statistically significant p=0.001. 

Conclusions: The study showed inappropriate use and poor usage and practice of PPE among HCWs. 

Keywords: Personal protective equipment, Health care providers, Infection control 

Introduction

Personal protective equipment is designed to protect 
HCWs from serious workplace injuries or illnesses.1 PPE 
provides a barrier between microorganism like Bactria, 
virus etc. and health care workers. It offers protection by 
preventing microorganism from contaminating hands, 
eyes, clothing, hair and shoes.2 A violation in infection 
control practices increases the chances of transmission 
of infection from patients to health care workers.

Nosocomial infections spread by direct-contact can 
be avoided by adapting standard precautions guidelines. 
Proper use of PPE is the easiest way to prevent contact 
from secretions and transfer of pathogens. It’s needed 
to assess the level of contour with use of PPE by the 
various HCWs who make direct contact with client, 
Hence this study was conducted. 

PPE includes gloves, protective eye wear, mask, 
apron, gown, shoe cover & hair cover. PPE should be 
used by all health care providers and family members 
who provide care to patients in hospitals.3

The disclosure of life-threatening infections such 
as severe acute respiratory syndrome and re-emerging 
infectious diseases had spotlighted the urge for efficient 
infection control programs in all health care settings3 
and research into standard precautions has been adopted 
out in many countries.4,5 

Methodology

Research approach: Quantitative approach 

Research design: One shot case study (cross 
sectional design)

DOI Number: 10.37506/ijfmt.v14i4.12230
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Sampling technique: Convenience sampling 

Sample size: 50 

Data collection method: Pretested structured 
questionnaire

Setting: Various hospitals of Pune city

Analysis: SPSS 20v and summarized by descriptive 
statistics. 

Results

The health care providers included in the study was 
50. Among them, there were 38.9% doctors, 

51.9% nurses and 98 9.2% technicians. 

Among 50 health care providers who worked 
outside the Critical area, appropriate use of PPE among 
were only 18.1%. 

Table 1: Appropriate PPE use among health care 
providers outside OT and ICU. 

Health care 
providers

Appropriate 
use n (%)

Inappropriate 
use n (%) Total

Doctors 31.5 68.5 12

Nurses 9.3 90.7 30

Technicians 8.2 91.8 8

Table 1 describes that; appropriate use of PPE was 
high among the doctors 31.5% followed by nurses

9.3% and technicians 8.2% which was statistically 
significant (χ2=56.82, p=0.001). 

Table 2: Appropriate PPE use among health care 
providers inside OT and ICU. 

PPE
CCU

(n=22) (%)
ICU 

(n=8) (%)

Gloves 100 100
Mask 100 95.6

Goggles 7.3 4.4
Apron 100 62.3
Gown 100  44.3

Hair cover 100 57.9
Shoe cover 8.3 27.3

Table 2 shows that Health care providers working 
in CCU and ICU were 22 and 8 respectively. Among 
the HCPs working in CCU, appropriate use of gloves, 
mask, apron, gown and hair cover was 100%. But the 
use of goggles and shoe cover was very low. This was 
attributed to the fact that goggles and shoe cover was not 
available.

While doing procedures in Intensive care unit, use of 
gloves was 100%, mask was 95.6%. but the use of other 
PPE was very less to the extent that the use of goggles 
4.4%, apron 62.3%, gown 44.3%, hair cover 57.9% and 
shoe cover 27.3%. This was attributed to the fact that the 
unavailability of PPE and unaware of the importance of 
goggles.

Fig 1 shows then various reasons given by the health 
care providers for use of PPE, around 78% Health care 
workers mentioned the PPE are not Available in their 
hospitals. 11% of Health care workers were not aware 
of PPE followed by only 4% of Health care workers 
did not use PPE because they did not expect any spill in 
ICU, which makes them more prone to get infection. 2% 
Health care workers said they only use PPE in case of 
HIV and Hepatitis B patients. 

Discussion

Akbar Ziauddin et al, showed in their study 
that the knowledge and attitude towards PPE, among 
the health care workers were 75% to 97% only. But, in 
practice, it is observed that only up to 80% responded 
positively 6

Jeong et al The goggles use was 5% % in this study 
which was comparable with the study done by 2% and 
much lower than the study done by Kermode (32%) and 
Wilson (43.5%).6,8,9

The reason for inaccurate use of PPE was non 
availability of PPE 88% which was similar to the other 
studies. But the study done by Sandeep et al described 
that the reasons were busy schedule, non-use of PPE 
by co- workers, emergencies, risk that patients may get 
offended and discomfort while using PPE. 

Conclusion

The present study showed accurate use of PPE was 
very low among health care workers specially nurses. 
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A violation in infection control practices increases the 
chances of transmission of infection from patients to 
health care workers. Steps should be taken to ensure 
adequate availability and strict infection control 
guidelines should be followed to improve the same. 
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Abstract
Background and objective: Poor menstrual hygiene is most common etiology in women for gynecological 
problems especially in rural area where they cannot afford sanitary napkins or they don’t use it because of 
beliefs in myths and taboo. Methods: A Quantitative Approach: Non-Experimental descriptive design was 
adopted to assess the knowledge on menstrual hygiene practices and demographic variables, which included 
100 samples from selected areas. Non-probability convenience sampling technique was adopted in this 
study. The final draft of the tool consisted of 05 items on structured questionnaire to collect demographic 
data and 10 items on self-administered practice questionnaire. After obtaining the consent form, the data was 
collected from 100 women using structured questionnaire, which was prepared in Marathi language. Result: 
During assessment of knowledge on practice the findings were 58% of the study participants avoid religious 
things, 88% do not avoid going to school/college/office during menstruation, 44% women do not avoid any 
events or family functions, 85% women use disposal sanitary pads and 10% use old wash cloth, 39% women 
change their napkins or cloth twice a day, 44% change their panties during menstruation more than twice 
a day, 56% dispose used napkins in a paper wrap, 84% dispose used napkins or cloth in dustbin or PNC 
waste collection and 13% burn it , 36% wash their perineum 3 to 4 times and 34% washes 1 to 2 times in 
day, 38% use soap and water to wash genital area, 36% use antiseptic and 24% use only water, Conclusion 
: Majority of the women have not attended the awareness programme in spite of that still majority of the 
women maintain good menstrual hygiene practice, it can be possible that they get information through 
various sources. It is found that women in rural area still avoid the religious things during menstrual period. 
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Introduction 

It is been observed that majority of girls has less 
knowledge on menstruation till their first experience 
as topic of menstruation is that is not often discuss at 
homes [1].

The study findings says that there is poor knowledge 
and poor personal sanitary practices during menstruation 
followed by girls which is associated with genital tract 
infections, urinary tract infections, and bad odor[2]

Puberty and menarche, or the onset of menstruation, 
provide a window of opportunity to not only teach young 
adolescent girls and boys about the changes occurring in 
their body[3] 

Consequence of greater attention to menstrual 
hygiene management (MHM) over the past few years 
in India [4]

Materials and Methods: The present study is a 
Non-Experimental descriptive research design, which 
was adopted to assess the menstrual hygiene practices 

DOI Number: 10.37506/ijfmt.v14i4.12233



3848      Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4

among women of rural community in Pune city. The 
target population comprises of women staying in 
selected rural areas. Sample consisted of women in 
selected at rural areas of Pune City and sample size was 
100 women resides in Susgaon, Pune. Non-probability 
convenience sampling technique was adopted. A 
structured questionnaire schedule was developed to 
assess the menstrual hygiene practices among the 
women of rural community. Tool had two sections. 
Section 1: -included demographic variable and section II 

was self-administered practice questionnaire. Tool was 
given to eight experts from the department of Nursing 
for validity. Reliability of tool was 0.8996.

After obtaining the written consent from samples 
tool were administered to participants. 

Findings

SECTION I: Distribution of the samples based on 
the demographic variables in terms of frequency and 
percentage 

Table no. 1 Demographic variables
n=100

Demographic variable Frequency Percentage

Age ( Years)

11-17 10 10

17.1-23 23 23

23.1-29 39 39

29.1 & above 28 28

Age of Menarche (In years)

8 – 10 5 5

10.1 - 13 34 34

13.1 – 16 49 49

After 16 12 12

Employment status

Self Employed 18 18

Unemployed 7 7

House maker 61 61

Any other 14 14

Family type

Joint Family 52 52

Nuclear Family 32 32

Extended Family 14 14

Single Parent 2 2

Attended any awareness 
programmed?

Yes 25 25

No 75 75
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Section II : Analysis and Interpretation of menstrual Hygiene practice data 

Table no. 2 : Analysis and Interpretation of data collected from the women on menstrual hygiene practice. 

Self-administered practice variables
Frequency

(f)
Percentage

(%)

Restriction’s/ during menstruation?

Avoid certain food 0 0

Avoid religious things 58 58

Avoid housework 7 7

Any other (specify)… 1 1

None 34 34

Avoid going to school/ college/ office?
Yes 12 12

No 88 88

Avoiding of any events/family function during 
menstruation period?

Yes 44 44

No 66 66

Absorbent used during your menstruation?

Disposal sanitary pads 85 85

New clothes 4 4

Old washed clothes 10 10

Any other (specify) … 1 1

Frequently change in napkins/cloth in a day?

Once 26 26

Twice 39 39

After every time you go to 
toilet 20 20

As and when require 15 15

How many times in a day women wash the perineum 
during menstruation?

1 – 2 times 34 34

3 – 4 times 36 36

5 – 6 times 21 21

More than 6 times 9 9

For Changing of panties during menstruation in a day? Majority of respondenst (44%) preferred for twice and 
more than two times . For How women disposed of the used napkins? Majority of respondents (56%) answered chose 
for use of paper for wrapping selected. For where women dispose the used napkins/cloth? Majority of respondents 
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preferred use of dustbin/PMC waste collection (84%) For how many times in a day women wash the perineum during 
menstruation? Majority of respondents (36%) selected 3-4 times in a day. For what women prefer to wash their 
genital area with during menstruation? Majority of respondents( 38%) selected Soap and water 

 
Fig. 1 Bar diagram shows the avoiding of going to school/ office/ college during menstruation.

Discussion

The present study reveals that out of 100 study 
participants 14% (14 out of 100) use cloth as absorbent 
during menses, out of that 15% use soap for washing 
cloth having period stain.

5% use antiseptic, 1% use water. Study of 
Deshpande selected cross-sectional study, which was 
conducted in urban slum area. Seventy six percentage 
had no knowledge of menses before menarche. Sixty 
percentage girls used sanitary pad and the rest used cloth 
pieces. About twenty two percentage used water and no 
soap for hand washing [5]. 

Conclusion

 The analysis of data reveals that menstrual hygiene 
practices are very important in order to prevent women 
from disease. As a result, we found that majority of the 
women have not attended the awareness programme in 
spite of that still majority of the women maintain good 
menstrual hygiene practice, it can be possible that they 
get information through various sources. It is found 
that women in rural area still avoid the religious things. 
88% of the respondents do not avoid going to school/
college/office which indicate their perception towards 
good hygiene practice. Our study reveals that majority 
of participant uses sanitary napkins but there are few 

participants who use cloth.

Recommendations:

· A similar study can be conducted in the schools 
for adolescent girls who have attended menarche. 

· A similar study can be conducted for the women 
who have attended menarche in urban community. 

· A similar stud can be conducted in the hospitals 
for the female patients during their menstruation. 

Ethical Consideration: The researcher gained the 
Institute research Committee approval and Study was 
approved at Institute Ethical subcommittee. Informed 
consent was obtained from each sample. Privacy and 
confidentiality maintained 
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Abstract 
Introduction: Plastics are a wide variety of combinations of properties when viewed as a whole. They are 
used for variety of items and the list could go on and on and it is obvious that much of what we have today 
would not be possible without plastics 

Material and Methods: An experimental study was conducted on practice of community regarding 
harmful effects of plastics among urban residents of Pune city. The pre-experimental design was adopted 
and 40 samples were selected through simple random sampling technique. The data was obtained from the 
participants using an interview method which included details on socio-demographics of the participants, 
practice of plastics. The same Questionnaire were administered after providing informational booklet as 
well. 

Result: The findings revealed that practice of people regarding the harmful effect of the use of plastics was 
45.65 % whereas Post –test score of the practice was 55.11 %, the practices in t-Test at 0.05 level hence the 
booklet in improving practice needs more hammering among the urban residents. 

Key words: Plastics, environmental pollution, harmful effect, bio-degradable, practice. 

Introduction

Plastic is material which is used worldwide and 
plastic wastages do not get decompose easily,resulting in 
one of our planet’s greatest environmental challenges.1 

The production of plastic with lower number of microns 
is very cheap and people uses plastic due to its durability, 
low cost and its ease availability.2

Plastic bag wastes pose serious environmental 
pollutions and health problems in humans and animals. 
Disposal of plastic waste which is a major cause of 
environment pollution becomes carcinogenic to human, 
birth defects, impaired immunity, endocrine disruption, 
development and reproductive effect.3

Corrosponding author: 
Dr Sonopant Joshi, 
Professor, Symbiosis College of Nursing, Symbiosis 
International (Deemed University), Pune, India 

Plastic material consists of synthetic and semi-
synthetic compounds which can be used to manufacture 
solid material 

India consumes an estimated 16.5 million tonnes, 
about 1.6 million truck-full, of plastic annually, as per 
the June 2018 report.4

Styrofoam products used in single use plastic, 
contain carcinogenic chemicals like styrene and benzene, 
which are extremely toxic if ingested and cause damage 
to the nervous system, lungs and reproductive organs. 
Disposing of plastic waste by burning it in open-air 
pits releases harmful gases like furan and dioxin, which 
are harmful to the environment and living organisms 
including man.5

The plastic has unique feature to prepare well-
designed and aesthetic products from very low cost 
material, which are useful for common people. In the 
plastic and polymer technology there is huge innovations 
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to shape the plastic into various useful material.6 

Background

Plastic wastages do not get decompose easily, 
settles down in the earth that leads to increase in the 
mass of waste in the Earth. It affects the water cycle 
by disturbing the rainwater to enter into the land as the 
water and air cannot pass through it. Initially it show 
decrease in ground water level and it leads to so many 
environmental issues. Even it sometimes causes death 
of animals due to the intake of plastic. The cost for 
recycling the plastic is very high and almost it is a loss 
process. The half-life period for plastic is too long that it 
takes some millions of years to decay.7

So this study conducted to have the baseline 
information regarding the practice of using plastic 
among community. 

Methodology 

Study design, setting and sample size

An experimental study was conducted on practice of 
community regarding harmful effects of plastics among 
urban residents of Pune city. The pre-experimental one 
group pre-test post-test design was adopted and 40 
samples were selected through simple random sampling 
technique. The permission was obtained from the Pune 
Municipal Corporation to conduct study. 

Objectives of the study

1. To assess the practices regarding the harmful 
effects of use of plastics.

2. To determine the effect of informational 
booklet on practices regarding the harmful effect of use 
of plastics

Data collection method

The tool had been prepared in four section which 
consists of the socio demographic variable, assessment 
of practice (23 items) and information booklet on 
prevention of hazards of plastics 

The interview method was adopted to collect the 
information. The questionnaires were administered in 
English and Marathi language. The same questionnaires 
wereused before and after the providing informational 
booklet. The participants had to reply 23 items to assess 
the practice of harmful effects of plastics. The favorable 
reply, considered one (1) point and unfavorable reply, 
considered zero (0) point.

Data Analysis: The data had been analyzed through 
descriptive analysis and statistical analysis. 

Result

Section I: Description of samples based on 
personal characteristics

Table No.1 Distribution of participants as per demographic variables (N=40)

Demographic variable Frequency (f) Percentage (%)

Age
· 15-30years
· 31-45years
· 46-60years

25
7
8

62.5%
17.5%
20%

Sex
· Male
· Female
· Other

19
21
0

47.5%
52.5%

0%

Education
· Primary
· Secondary
· Graduate

7
13
20

17.5%
32.5%
50%
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Occupation
· service
· business
· unemployed

14
10
16

35%
25%
40%

Marital status
· Married
· Unmarried
· Widow

20
19
1

50%
47.5%
2.5%

Table no. 1 depicts that 25 (62.5%) of the participants are in age group of 15-30 years and 8 (20%) of them 
are in age group of 46-60years. Most of subjects 21 (52.5%) were females and 19 (47.5%) were male. 20 (50 %) of 
participants had completed their graduation.14 (35%) of the participants were doing service and 16 (40%) of them 
were unemployed. Most of the participants 20 (50%) were married. 

Section II – Analysis of data related to the practices of harmful effect on use of plastic 

Fig No. 1 Pre and Post Test Comparison of Practice in Percentage 

 Fig no.1 shows that participants were replied (23)questions regarding the harmful effect of the plastics, the 
favorable reply before intervention was 45.65% and 55.11 % was the favorable reply after providing informational 
booklet. Statistics shows that calculated value was greater than table value, hence the informational booklet was 
effective in improving the favorable practice of use of plastics among the urban residents 

Cont... Table No.1 Distribution of participants as per demographic variables (N=40)
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Table no.2: Effectiveness of the informational booklet on practices regarding recycling of plastics 

Sr.
No

Practice Based Questionnaire 
Pretest 
Score 

frequency (n) 

Pretest 
Score 

Percentage (%)

Posttest 
Score 

frequency (n)

Posttest Score 
percentage (%)

1
Do you keep on changing your pen 
made of plastic instead of changing
Its refill

14 35% 15 37.5%

2 Do you get your own cloth paper bag 
for buying groceries 22 55% 28 70%

3 Do you ask your vendor to 
provideplastic bags 19 47.5% 18 45%

4 Do you use plastic bags or plastic 
containers to buy parcels 13 32.5% 12 30%

5 Do you try to reuseplastics 20 50% 28 70%

6 How often do you tryto reuse plastics 2 5% 4 10%

7 How often do youbuy plasticproducts 28 70% 35 87.5%

8 Do you advicepeople to reduce the 
use of plastics 17 42.5% 21 52.5%

9 Do you think we can live without 
plastics 25 62.5% 34 85%

10 Do you useplasticgarbage bags 8 20% 7 17.5%

11 How often do youuse plastic garbage 
bags 9 22.5% 12 30%

Table no.2 stated that practice of participants has been improved in most of the aspect after giving intervention 
about recycling of plastics. 

Table No.3:Effectiveness of the informational booklet on practices regarding the discarding and replacing of 
plastics 

Sr.
No

Practice Based Questionnaire 
Pretest 
Score 

frequency (n) 

Pretest 
Score 

percentage (%)

Posttest 
Score 

frequency (n)

Posttest Score 
percentage (%)

1 How do you discard plastics’waste  
at your home 12 30% 19 47.5%

2 Should we start usingproductsmade 
up of papers instead of plastics 26 65% 32 80%
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Table no.3stated that practice of participants has been improved after giving intervention about discarding and 
replacing of plastics. 

Table No.4: Effectiveness of the informational booklet on practices regarding the harmful effect of plastics 
related to food 

Sr.
No

Practice Based Questionnaire 
Pretest 
Score 

frequency (n) 

Pretest 
Score 

percentage (%)

Posttest 
Score 

frequency (n)

Posttest Score 
percentage (%)

1 Do you use plastic containers to keep 
your food 17 42.5% 20 50%

2
Do you consume food in plastic plates 
and bowls 22 55% 24 60%

3 Do you drink tea or coffee in plastic 
cups 21 52.5% 15 37.5%

4 How often do youhave tea or coffee 
in plastic cups 30 75% 34 85%

5 How often do you use plastic products 16 40% 26 65%

6
Do you use polythene bags to keep 
yourvegetables and fruits fresh inside 
the refrigerator

15 37.5% 23 37.5%

7 Which type of buckets do you use at 
home 18 45% 25 62.5%

Table no. 4 depicts that practice of participants has been improved in most of the aspects after giving information 
about harmful effect of plastics related to food.

Table No.5:Effectiveness of the informational booklet on practices regarding the segregation of plastics 

Sr.
No

Practice Based Questionnaire 
Pretest 
Score 

frequency (n) 

Pretest 
Score 

Percentage (%)

Posttest 
Score 

frequency (n)

Posttest Score 
percentage (%)

1 Do you segregate plastics ‘drywastes 
fromwet wastes 16 40% 18 45%

2 Do you burn plastics 22 55% 26 65%

3
Where do youthrow the
chocolate plastic wrappers

28 70% 35 87.5%
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Table no. 5 described about practice of participants 
has been improved after providing information about 
segregation of plastics 

Discussion 

People should be educated and get aware of harmful 
effect of plastics. Pre-experimental study was conducted 
on 40 participants, which was selected by simple random 
sampling. One group pre-test post-test design was used. 
The findings of the study is organized as per objectives 
of the study. Researcher found out that pre-test practice 
score of the participant was 45.65%. Information 
booklet was administered to the participants, post-test 
was conducted, results were recorded, and it was found 
that practice score increased to 55%. Hence, it is proved 
that information booklet on prevention of hazards of 
plastics among residents of Pune city.it was found that 
95% peoples are using plastics in day-to-day practices 
starting from using plastic bags to plastic cups to drink 
hot beverages.

The similar study conducted in Gujrat in 2019, 
the post test knowledge score of high school students 
regarding hazards of plastic use was significantly higher 
at 0.05 level of significance of paired’ test. calculated 
value (16.42) was higher than paired ‘t’test table value 
(1.74) at 0.05 level of significance.8 

Conclusion 

Findings of the study showed that information 
booklet on harmful effect of plastics in regards to 
practices of residents of Pune city found effective 
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Abstract
Measles is a very contagious disease which continues to become the killer disease for most of the children 
and infants. On the other side Rubella Infection also is deadly dangerous especially in the vulnerable 
population of pregnant women where it disables a child for life with congenital rubella syndrome1. This 
may leads blindness, deafness, and other congenital cardiac defects. Bothe the diseases, however, can be 
prevented with a safe and effective vaccination of the long term immunity2. This immunization directly 
contributes to the reduction of under-five child deaths across the country population, thereby reducing the 
disabilities. The present study title: “A Study to Assess the Effectiveness of Information, Education and 
communication on Knowledge and Practice regarding MR Vaccination among the Mothers in Selected Slum 
Areas of Pune City.” The main purpose of the study was to assess the knowledge, practice and to evaluate 
the effectiveness of IEC regarding MR vaccination among mothers of selected slum areas of Pune city and 
to determine associations of the findings with socio demographic variable. Material and Methods: A Pre 
experimental, one group-Pre- test post-test design was adopted for study . Study carried out on 80 samples 
as below 15yrs. children in selected slum area. The non-probability convenience sampling technique was 
used to collect the data through structured questionnaire and observational checklist. Ethical clearance 
was Obtained from Institutional ethics committee. Data analysis was done mainly using descriptive and 
infrantial statistics. Result: The mean post test score 14.27( SD=1.64) was higher than the mean pretest 
score 8.48(SD=2.9) .The computed t-test statistic value is 15.124733, Corresponding p-value was 0.000, 
which is small (less than 0.05)and for the practice mean post test score 38.5(SD=7.63)was higher than 
the mean pretest 26.36(SD=4.25). As the calculated t-value is 12.725452 and p- value was 0.00, which 
small(less than 0.05.Conclusion:Study conclude that the knowledge and practice of mothers was inadequate 
in pre-test but then after the administration of IEC there was an increase in the knowledge and practices 
about MR vaccination, so IEC was effective in increasing the knowledge and practice of mothers regarding 
MR vaccination.Recommendation: A similar study can be conducted in pediatric hospital settings, in PHS 
and CHC center in rural areas, and carried out to evaluate the efficiency of various teaching strategies like 
self-instruction module, pamphlets, leaflets, on measles and Immunization.

Keywords:(Assess, Effectiveness, Measles Rubella Vaccine, Mother, Knowledge, Practice, Information, 
Education, Communication )  
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Introduction

Measles is a very contagious disease which continues 
to become the killer disease for most of the children 
and infants. On the other side Rubella Infection also is 
deadly dangerous especially in the vulnerable population 
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of pregnant women where it disables a child for life with 
congenital rubella syndrome.1 This may leads blindness, 
deafness, and other congenital cardiac defects. Both the 
diseases, however, can be prevented with a safe and 
effective vaccination of the long term immunity2. This 
immunization directly contributes to the reduction of 
under-five child deaths across the country population, 
thereby reducing the disabilities.3 Indian Government 
has already inculcated measles vaccine in the Universal 
Immunization Programme.1 Ever Since the vaccine has 
been introduced the burden of the measles in India has 
reduced considerably. The further drop was accelerated 
by giving a second chance for measles vaccination a 
mass round happened in the year 2010 in the country.4 
On the basis of the expert committee recommendations, 
the measles-rubella vaccine is being introduced in our 
country through a phased MR vaccination campaign in 
all the states covering 9 month to 15 yr year old children 
and consecutively introduction of MR vaccine in the 
national immunization schedule.5

Need For The Study 

Ministry of Health and Family Welfare, Government 
of India introduced Immunization schedule and program 
in India and furher modified as ‘Universal Immunization 
Programme.2It initiated in phased manner to cover 
all districts in the country . It is considered as one of 
largest health programme in the world.5 Ministry 
provides several vaccines to infants, children and 
pregnant women through that Programme. There are 
many vaccine included in Immunization Programme to 
prevent children from many killing diseases.6

The researcher felt need of this study is because 
of poor knowledge and practices of mothers about 
immunization especially in slum or rural areas of 
India. Poor knowledge and care less attitude can leads 
to incomplete vaccination and that can leads to many 
diseases in children which are preventable. Vaccination 
is the responsibility of a family or parent however 
mother is always considered primary person to play role 
in child care starting from birth of child to growing up 
in a favorable environment.7,8 It’s because of attitude 
of society towards role and responsibility of male & 
female. Indian society still thinks that women are the 
primary responder to look after everything in family like 
child care, growth, schooling, handling of old age family 

members etc. weather they are working or house wife8 . 
However Indian societies not digest the role of male in 
all activities where women look after. That’s by father 
do not aware much about immunization of children as 
they think not a part of this. 

Objectives of This Study 

1. To assess the knowledge regarding MR 
vaccination among mothers of selected slum areas of 
Pune city.

2. To determine the practice regarding MR 
vaccination among mothers of selected slum areas of 
Pune city.

3. To evaluate the effectiveness of IEC regarding 
MR vaccination among mothers of selected slum areas 
of Pune city.

4. To determine associations of the findings with 
socio demographic variable regarding MR vaccination 
among mothers of selected slum areas of Pune city 

Material and Method

In present study, researcher adopted pre experimental 
one group-Pre- test post-test design. Study carried out 
on 80 samples as 15yr children in selected slum area. 
The non-probability convenience sampling technique 
was used to data was collected using the structured 
questionnaire and observational checklist. Data was 
analyzed statistically. Ethical clearance was taken from 
Institutional ethics committee. Data analysis was done 
mainly using descriptive statistics 

Description of Tool:

The tool includes three sections: 

Section A: Part I:- Demographic variables such as 
age, area of residence, educational status, occupation, 
family income, religion, type of family and source of 
information. 

Section B: A Self Structured Questionnaire to assess 
the Structured questionnaire (knowledge assessment). 

Section C: Observational checklist (practice 
assessment) Plan for Data Analysis:

Data analysis was done by using descriptive and 
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inferential statistics based on objectives of study. 

Result and Discussion
SECTION I: Analysis and interpretation of the data 

are based on data collected from 80samples. 

The above table shows that maximum mothers 
46.25% are from the age group 28-38 years, majority 

35% of the mothers have studied from 8th -10th standard, 
maximum 41.25% of mothers have family income of 
5000-10000. 56.25% gender of the child are male with 
maximum 42.5% age group from 1-5 years of age. 
Majority 53.75% of the children have been administered 
with MR vaccine at school. 

Table1: Effectiveness of IEC on Knowledge 

SECTION II: FINDINGS RELATED TO EFFECTIVENESS OF IEC ON KNOWLEDGE OF MOTHERS 
REGARDING MR VACCINATION. 

n=80 

Knowledge 
level Pre-test Post-test Calculated 

t-value p-value

Frequency Percentage Frequency Percentage 

 

15.124733

 

<0.00001

Good
(12-17)

15 18.75 76 95

Average
(6-11)

49 61.25 4 5

Poor
(1-5)

16 20 0 0

Mean 8.48
14.27

SD 2.9 1.64

The above table provides data about the effectiveness of Information Education Communication (IEC) on 
knowledge regarding MR vaccination among mothers. There is increase in the mean knowledge of the nursing 
officers from 8.48(pre-test) to 14.27 (post-test), and standard deviations from 2.9 (pre-test) to 1.64 (post-test). As 
the calculated t-value is 15.124733 and p-value= ˂0.00001, where p˂0.05, Significant at 0.05 level of significance. 
Hence, statistically there is effectiveness of Information Education Communication (IEC) on knowledge MR 
vaccination among mothers in selected slum area of Pune city. 
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Section Iii: Findings Related to Effectiveness of Iec on Practice of Mothers Regarding Mr Vaccination

Practice
Score

Pre-test Post-test Calculated 
t-value p-value

Frequency Percentage Frequency Percentage 

 

12.725452

 

<0.00001

Good
(12-17)

0 0 39 48.75

Average
(6-11)

74 92.5 41 51.25

Poor
(1-5)

6 7.5 0 0

Mean 26.36 38.5

SD 4.27 7.63

n=80

Table 2: Effectiveness of IEC on Practices 

The above table provides data about the effectiveness of Information Education Communication (IEC) on practice 
regarding MR vaccination among mothers. There is increase in the mean knowledge of the nursing officers from 26.36 
(pre-test) to 38.5 (post-test), and standard deviations from 4.27 (pre-test) to 7.63 (post-test). As the calculated t-value 
is 12.725452 and p-value= ˂0.00001, where p˂0.05, Significant at 0.05 level of significance. Hence, statistically 
there is effectiveness of Information Education Communication (IEC) on practice of MR vaccination among mothers 
in selected slum area of Pune city. 

SECTION IV: FINDINGS RELATED TO CORRELATION BETWEEN KNOWLEDGE AND 
PRACTICE OF MR VACCINATION AMONG MOTHERS 

n=80 

Table 3: Correlation between Knowledge and practices 

Research 
Variables

Knowledge 
Post-test

Practice 
Post-test

r- value Remark

Mean 14.27 38.5

-0.0685
Negative 

correlation
SD 1.64 8.63

The above table shows the correlation between knowledge and practice of MR vaccination among mothers. The 
value of r is -0.0685. Although technically a negative correlation, the relationship between the variables is only weak 
(nearer the value is to zero, the weaker the relationship). Therefore there is no any correlation between knowledge 
and practice of MR vaccination among mothers in selected slum are of Pune city. 

Cont... Table1: Effectiveness of IEC on Knowledge 



3862      Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4

SECTION V: Findings on Association of knowledge and demographic variables. 

The result shows the association of obtained scores on knowledge regarding MR vaccination with selected 
demographic variables of the mothers. The chi square calculated values of the demographic variables are less than 
the table values and value of p˂0.05, at 0.05 level of significance. So, statistically there is no association between 
the selected demographic variables with the knowledge regarding MR vaccination among mothers in selected slum 
area of Pune city. 

            n=80

Sr.No DEMOGRAPHIC POOR AVERAGE GOOD P Value

1 AGE OF THE MOTHER    

a 18-28 8 21 7 0.956

b 28-38 6 23 8 0.987

c 38-48 2 5 0

d 48 and above 0 0 0

2 EDUCATION OF THE MOTHER    

a Illerate 1 3 0

b 1st std -7th std. 2 11 5 8.423

c 8th std – 10th std 4 21 3 0.588

d 11th std- 12th std 6 7 5

e Graduation 3 6 2

f Post graduation 0 1 0

3 MONTHLY FAMILY INCOME    

a Less then 5000. 5 5 5 10.198

b 5000 -10000 8 19 6 0.117

c 10000-15000 2 19 2

d 15000-20000 1 6 2

4 GENDER OF THE CHILD    2.821

a Male 7 27 11 0.244

b Female 9 22 4

5 AGE GROUP OF A CHILD    

a 9 months – 1 year 4 10 5 3.688

b 1 year – 5 years 8 21 5 0.719

c 6 years- 12 years 4 13 2

d 15 year and below 0 5 3

6 Whether MR vaccine is administered in school?    

a Yes 5 31 7 5.346

b No 11 18 8 0.069
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Table 4: Asociation of knowledge with demographic variables 

SECTION VI: FINDINGS ON ASSOCIATION OF OBTAINED SCORES ON EFFECTIVENESS OF 
IEC ON PRACTICE REGARDING MR VACCINATION AMONG MOTHERS

Table 5 : Association between Practices and demographic variables               n=80

Sr.No DEMOGRAPHIC POOR AVERAGE GOOD P Value

1 AGE OF THE MOTHER    

a 18-28 4 32 0 0.953

b 28-38 2 35 0 0.987

c 38-48 0 7 0

d 48 and above 0 0 0

2 EDUCATION OF THE MOTHER    

a Illerate 0 4 0

b 1st std -7th std. 1 17 0 0.512

c 8th std – 10th std 2 26 0 1.000

d 11th std- 12th std 2 16 0

e Graduation 1 10 0

f Post graduation 0 1 0

3 MONTHLY FAMILY INCOME    

a Less then 5000. 1 14 0 0.634

b 5000 -10000 3 30 0 0.996

c 10000-15000 1 22 0

d 15000-20000 1 8 0

4 GENDER OF THE CHILD    1.933

a male 5 40 0 0.380

b female 1 34 0

5 AGE GROUP OF A CHILD    

a 9 months – 1 year 2 17 0 0.741

b 1 year – 5 years 3 31 0 0.994

c 6 years- 12 years 0 19 0

d 15 year and below 1 7 0

6 Whether MR vaccine is administered in 
school?    

a Yes 3 40 0 0.037

b No 3 34 0 0.982
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The result shows the association of obtained scores 
on practice regarding MR vaccination with selected 
demographic variables of the mothers. The chi square 
calculated values of the demographic variables are less 
than the table values and value of p˂0.05, at 0.05 level 
of significance. So, statistically there is no association 
between the selected demographic variables with the 
practice regarding MR vaccination among mothers in 
selected slum area of Pune city. 

Discussion

This study was a quasi-experimental study, pretest-
posttest design without control group approach was 
used to assess the to assess the effectiveness of IEC on 
knowledge and practice on MR vaccination among the 
mothers of selected slum area of Pune city. The mean 
post test score 14.27( SD=1.64) was higher than the 
mean pretest score 8.48(SD=2.9) .The computed t-test 
statistic value is 15.124733, Corresponding p-value was 
0.000, which is small (less than 0.05)and for the practice 
mean post test score 38.5(SD=7.63)was higher than the 
mean pretest 26.36(SD=4.25). As the calculated t-value 
is 12.725452 and p- value was 0.00, which small(less 
than 0.05). It shows that the IEC was effective method 
for improving the knowledge and practice of mothers 
regarding MR vaccination. 
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Abstract
There is a public health alert as a huge pandemic situation has emerged in the country and across the globe 
regarding the novel corona virus outbreak. India is on high alert as total cases crossed one lakh.1 Maharashtra 
is leading the scoreboard with 33000 plus cases and number is increasing day by day. Social Distancing 
plays important role in combating the situation but depends on the attitude and awareness of the community2

Objective: The main aim of the study is to identify the attitude and level of awareness among the community 
regarding social distancing in pandemic situation

Methods: A cross sectional design was used along with structured questionnaire tool for data collection. 
A snowball sampling method was adopted where a goggle form was developed which was sent through 
various online modes. The study mode was purely online. Participants were from the age of 18 and above 
who knows English and were willing to participate in the study.

Results: The results showed that People have partial awareness related to the pandemic situation of corona 
virus spread. Surprisingly 33.1% people think that there is treatment of COVID 19. They showed good 
interest and positive attitude towards hand washing and maintain social distancing but for maintaining 
protocols and guidelines to follow for social distancing they were not comfortable. 
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Background and need of the study

There is a public health alert as a huge pandemic 
situation has emerged in the country and across the globe 
regarding the novel corona virus outbreak. India is on 
high alert as total cases crossed one lakh.1 Maharashtra is 
leading the scoreboard with 33000 plus cases and number 
is increasing day by day. The entire government, health 

administration officials at various levels are constantly 
monitoring the situation.2 The unstable situation is being 
closely monitored by the Ministry of Health and Family 
Welfare. The Joint Monitoring Group (JMG) convened 
under the Chairmanship of Director General of Health 
Services (DGHS) with representations from various 
stakeholders (health and non-health sectors) and WHO 
are instrumental in bringing about the responsiveness in 
the health systems.

However, the incident and contingency measures 
undertaken on a war footing after the identification of 
the Novel corona virus. Social distancing is considered 
as one of the method adopted to survive in this situation. 
It is only method to maintain the quarantine declared by 
the government of India. 

DOI Number: 10.37506/ijfmt.v14i4.12237
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The Covid-19 pandemic situation possibly may 
lead to huge morbidity and mortality for millions of 
population globally in current year.3 As per Mathematical 
institute at Imperial College London stated that even if 
community tries to initiate social contacts and reduce 
the common meetings the mortality and morbidity still 
will be out of control. They also suggested that if no 
social distancing ways were adopted at all, the disease 
could leads to a big disaster and will kill million people 
worldwide.4 suggestively they also emphasised that 
reduction and total cutting of their social gatherings may 
help to halved the diseases spread. 

The key measures adopted by various governments 
at various levels for social distancing to alleviate the 
spread of COVID-19. It is very much challenging task 
to implement the strict measures for social distancing all 
over the world. The biggest reason is Industrialisation 
and level of urbanization, norms and culture of particular 
country especially related to religious gatherings and 
high economic visibility international gatherings. Many 
countries has started introducing significant social 
distancing measures as a precautionary aspect even 
before the eruption of first case of COVID-19 confirmed.5 
These decisions ranges from deferment or withheld the 
social and religious gatherings , stopping entertainment 
and multiplex resources, temporary closure of education 
organisations postponing of all non-essential gatherings, 
and imposing legal curfews . The effect of these actions 
on the epidemic curve is a big anxiety state to deal 
with. However, as per present COVID-19 situation, 
many countries may take courageous and probably out 
of favour measures for the prevention of mortality and 
morbidity2

The condition of lock-down due to pandemic across 
the globe, has halted the global economy because of non-
participation in services and products. This has shattered 
the global supply chains and therefore impacted brutally 
on the global economy3 

Transport, Import and export of material across the 
countries has been revoltingly affected. Even at national 
levels Transport business has ceased due to lock-
down in different countries. Maximum employees are 
working from own residences, which further provoking 
financial advantages and disadvantages.6 Educational 
organisations have been put the lid down. Economy 

has a huge set back. In this situation it is bit obvious 
to get panic but to maintain the social distancing is the 
necessity of survival. The attitude plays a very important 
role in this situation

There are certain groups who are still not following 
the social distancing. This disease and the response of 
the public towards the disease is so novice that nobody 
can predict the factors to accept or neglect the lockdown 
situation. The awareness plays very important role 
to maintain a positive lifesaving attitude towards the 
disease. The awareness and attitudes towards maintain 
the social distancing of the public is largely influencing 
the level of devotion to the personal protective measures 
and ultimately the expected outcomes. 

In Maharashtra, Mumbai and pune are the areas 
where maximum cases corona are reported. Various 
factors plays role to understand the reason behind that. 
Awareness and attitude are one of those factors to 
assess. Therefore the researcher as a community health 
nurse wants to study the level of awareness and attitude 
towards the social distancing among the residents of 
pune.

Objectives

1. To assess the level of awareness towards 
maintaining Social distancing during Corona virus 
disease (COVID 19) Pandemic among residents of pune 
city

2. To determine the attitude towards maintaining 
Social distancing during Corona virus disease (COVID 
19) Pandemic among residents of pune city

Research Methodology

A cross sectional design was used. A structured 
questionnaire was developed for data collection. A 
snowball sampling method was used with due consent. 
A goggle form was developed which was sent through 
various online modes. The study mode was purely 
online. Participants were from the age of 18 and above 
who knows English and were willing to participate in 
the study. The answers were obtained in goggle form as 
a result in two parts part 1 depicted awareness regarding 
COVID 19 and social distancing and Part 2 represented 
attitude towards social distancing.
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Results
The online survey, was conducted related to awareness and attitude regarding COVID 19 and social distancing 

among community during the COVID 19 pandemic, in the pune population. A total of 662 responses were recorded. 
Total 158 samples were covered. All the participants were above the age of 18 years. The study included only those 
participants who can understand English and had access to the internet. The study results showed that average mean 
age was 28.7. Maximum participants (48%) were from the business category followed by Housemakers (27%) 
college students (12%) farming (7%) and 6% from other families.

Part 1: Awareness Regarding COVID 19 and Social Distancing
The results were obtained through the structured google form only and analysis was obtained through the received answers. 
The results showed that 98.7% of people have knowledge about the corona. 80.9% knows about the spread of disease. 93% 

knows the symptoms very well. Surprisingly only 33.1 % people gave answer that there is no treatment for COVID 19. 
Maximum people are aware that the virus is contagious. The results are depicted in fig. No 1 
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Fig 1: Awareness of People about COVID 19

Part 2. Attitude regarding measures and social distancing

Maximum people that is 96.2% showed positive attitude towards hand washing. 35.7% of people were not 
favouring isolation if person has symptoms. They said it either no or may be. Almost 12 % shows the negative 
attitude towards rules of social distancing. 10% showed negative attitude and think that it is safe to travel in lock 
down period. Almost 16.5 % of people don’t prefer use of mask in social distancing and 20% are still favouring the 
small gatherings in societies. Almost 30% of people have negative attitude towards the social distancing. 50% of 
public are having negative attitude towards corona patients. 



Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4      3869

Fig No 2: Attitude of People regarding measures 
and Social Distancing

Discussion and Conclusion

The results clearly showed that people have good 
awareness about COVID 19 but still the attitude towards 
the measures and social distancing is not very much 
positive . They are not favouring it. This shows that 
there is strong need to change the attitude as it may not 
fetch the results. The study participants showed good 
interest and positive attitude towards hand washing and 
maintain social distancing but for maintaining protocols 
and guidelines to follow for social distancing they were 
not comfortable. It may be possible as people may face 
many challenges in the lock down period like food, 
financial dearth etc which may force them to exploit 
the protocols. More factors need to be ruled out and to 
intensify the awareness along with available resources 
so that attitude should not hinder the expected Outcome.
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Abstract 
Background of the study: Presently, there are more than 3 million cases and one lakh deaths reported, 
and still counting.[1]This has fetched essential changes in all aspects of our lives. Social distancing and 
preventive movement procedures have noticeably unbalanced traditional educational practices. The time 
course of these changes due to instability of pandemic is unspecified. The changeover from conventional to 
online learning is full of challenges. Escalating issues of time constraints and load are constantly to be found 
in almost all students and educators. It is really motivating the educational organizations to search new ideas 
of implementing custom-made, own-governing learning.

Objective: The purpose of the study is to appraise the available literature on perceived hurdles and possible 
solutions that are encountered by the teachers while executing e-learning for nursing students.

Material and Methods: An integrative review of the literature was performed keeping in mind the inclusion 
criteria of studies with varied methodologies and designs. A search strategy was devised and data was 
searched in the following databases like, Medline (Ebsco), Medline, Scopus, Science Direct, Biomedical 
Central, and Google Scholar. Boolean operators were used for searching the terms. Critical Appraisal Skill 
was used for data appraisal. 

Results: A total of 56 articles were screened with 23 articles found appropriate for further review. Data 
was segregated as per the objectives of each study, sample characteristics, data collection methods and 
adopted approach for the analysis. Results suggested that the major constraints that affect the execution of 
e- learning include lack of skills, inadequate infrastructure, poor communication and negative attitude. A 
way forwarded solutions those include improved training and continuous commitment, redefining the cost, 
Team collaboration and developing positive attitude in all those who are stakeholders of the online content.

Conclusion: This is very much important that educational institutes, Nursing institutions and their 
stakeholders having insight of hurdles and barriers as well as solutions to the way it has to be developed and 
implement the kind of e-learning. There is the need for a culture to be in executed which should support and 
promote the use of online learning

Key words: Educators, Online learning, digital learning, Barriers, solution 
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Background of the Study

Presently, there are more than 3 million cases 
and one lakh deaths reported, and still counting.[1]

This has fetched essential changes in all aspects of our 
lives. Social distancing and preventive movement 
procedures have noticeably unbalanced traditional 
educational practices. The time course of these changes 
due to instability of pandemic is unspecified. These have 
affected conventional in-person Nursing education 
and training patterns. 
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Before the pandemic of COVID-19, various 
kind of teaching pedagogical tools had been used 
in institutes. During COVID-19, the need has been 
accelerated for more for innovative approaches to meet 
the educational requirements. Many programs tried 
to get along with new technologies like Cisco webex, 
zoom. Microsoft team google meets etc. From few last 
years there has been a shift in nursing education from 
conservative teaching to various other methods and ways 
for imparting online learning.3Many education institutes 
adopted various electronic resources and strategies to 
sustain academics during this pandemic. The arranged 
necessary information Technology support for the 
execution of the online teaching methods. Whereas 
others deny the execution and showed a negative attitude 
towards the varieties. With adoption of innovative virtual 
ways, many technical issues are bit obvious expected but 
those can be easily handled with a due course of time as 
the students and teachers becomes more recognizable. 
The primary challenge of this approach depends on the 
motivation and 

Willingness to accept the technology.2

Aims and Objectives: The purpose of this study is to 
analyze the existing literature on perceived hurdles and 
the solutions that are encountered by the teachers while 
executing online learning for nursing students.

Material and Methods: An exhaustive review of the 
literature was performed keeping in mind the inclusion 
criteria of studies with varied methodologies and designs

Search Strategies: A search technique was adopted 
and data was searched in the following databases like, 
Medline (Ebsco), Medline, Scopus, Science Direct, 
Biomedical Central, and Google Scholar. Boolean 
operators were used for searching the terms. Critical 
Appraisal Skill was used for data appraisal. . Boolean 
operators search terms included “online learning”, 
“Online teaching strategies, distance learning”, “Nursing 
educators” and “digital learning”.

This review was finished in a two stages with a 
review of abstracts and titles. All full text articles which 
meets inclusion criteria and exclusion criteria were 
reviewed separately. 

Inclusion and exclusion criteria

All research articles that from peer reviewed journals 
in last 10 year and targeted nursing online learning were 
part of study. Studies that displayed implementations 
with online learning, online content development and 
implementation were included. 

Studies that were pertaining to online learning other 
than nursing educators were excluded. 

Data appraisal

Critical Appraisal Skill was used for data appraisal, 
Qualitative Checklist for qualitative studies and 
quantitative research Quantitative and mixed method 
studies were ranked as Excellent, Good and Satisfactory.

Data analysis

Thematic analysis was the done for the data analysis 
under following headings.

1. Hurdles in the online learning

2. Solutions for the hurdles in e-learning.

Results

A total of 56 articles were screened with 23 
articles found appropriate for further review. Data was 
segregated as per the objectives of each study, sample 
characteristics, data collection methods and adopted 
approach for the analysis. Results showed that the major 
constraints which affect the execution of online learning 
include lack of skills, inadequate infrastructure, poor 
communication and negative attitude. 

Coding

After the exhaustive analysis process four main 
themes emerged. The following hurdles and solutions 
are identified.

Hurdles – lack of skill for online teaching

Lack of technical skills, was found to be one of the 
hitch faced by the users, developing and implementing 
the content, inadequate technical skills a feeling of fear 
or phobia to engage with the implementation of content.
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Solution – training and continuous Commitment

To attain the adequate skills, it was suggested that 
engagement with online learning, and the development 
of content and trying to implement as practice sessions 
can be done to gain skills. 

“I participated so that I could learn a little bit more 
about teaching in an electronic environment. I think I 
learned quite a bit” 6

Perlman et al.7 emphasized on the value and strong 
need to provide the faculty with training skills to gain 
confidence .Workshops must be arranges which help 
the teachers to learn and practice this new skill and gain 
acquaintance with these kind of tool 

Hurdle – Logistics infrastructure

In many cases and scenarios, lack of logistic 
facilities, inadequate technology were acted as hurdle 
especially in the under developed countries 8. They lack 
technological support like continuous web and internet, 
and other e resources. These limitations are the hurdles 
for online learning. Attardi & Rogers 9 found technical 
lacking like lack of internet supply for broadcasting 
lectures.

Solution – cost redefining

Maloney et al.10 found that there is need to redefine 
and establish the cost of online education’. Though it 
seems very tough in case of medical and nursing, it is 
still suggested as one of the idea where one can relook 
the cost of correct infrastructure as a hurdle as well as 
possible solution.

Hurdle –poor communication 

Very less or no institutional handholding, lack of 
guidance regarding implementation of the specific online 
seems to be the reason of unsuccessful approach 11

“I have found it difficult at times to have a 
‘discussion’ online as you are never quite sure about 
the exact meaning of what people are saying.” 12 

Solution –Team collaboration

Bediang et al.13 stated one significant way for 
the successful implementation of online learning is to 
include all concerned faculty to facilitate collaboration. 

They also suggested to appoint online learning managers 
to manage the system according to the needs and 
requirements of novice faculty’. 

Hurdle – Attitude

Negative and passive attitude in the faculty in 
adapting the new ways and e- technologies was seen as 
hurdle. Faculty was feeling besieged with the adaptation 
and engagement with new tools and have very less 
endurance for solving even very minute technical 
problems 14

“If you ask me to peer-review something that I have 
no expertise in I’m reluctant to do that” 15

Solution – Positive culture

A culture need to be developed to attain the positive 
attitude for managing and using e-learning tools and 
technologies. It was significant to have a positive attitude 
and endurance 16

“Try to maintain a positive attitude and assume 
that any slights or overly harsh criticism is due to 
the asynchronous communication and to not take it 
personally” 16 

Discussion

This study has come up with facts of major hurdles and 
solutions towards the development and implementation 
of online learning from the Nursing faculty viewpoint. 
These were skills, resources, and support and attitude 
and institutional strategies which found common in 
many studies. There was positive experiences with 
many faculty, where they found it enjoyable to adopt 
new tools and technologies 8,16 There was a strong need 
for institutional support to help the faculty technically 
. In cases where there is no institutional support and 
guidance regarding the use of tools and other intricacies 
the programs were quite unsuccessful or rarely successful 
17 There is a need of clear ins for online learning with 
proper guidelines. 8 There is also a well-built cross 
collaboration to make sure that consistent education for 
the e- learners 8, 12 Many of the codes identified in this 
review referred the old studies in nursing profession 
education. Childs et al. 18 focused on the hurdles and 
solutions as successful online learning skills as both a 
problem as well as solution. Lack of teaching skills was 
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seen as one of the problem er by Pettersson&Olofsson19 
One of the solutions to the lack of training was proposed 
by Childs et al. 18is good quality based trainings. 

Conclusion

Online education in nursing is a comparatively 
new idea and is expanding very quickly. Therefore 
It is important that Nursing training institutes and 
colleges should be aware of the problems seems to be 
encountered and solutions towards those in the process 
of online learning. There is strong need for a culture to 
be in place which motivates the use of online learning 
among faculty. That is the only way to stand steadily 
in the nursing education to face the challenges in this 
digital era.
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Abstract
Non-communicable diseases (NCDs) accounted for two thirds of deaths (34.5 million of a total 52.8 million) 
worldwide in 2010. In the same year, cancer was responsible for 8 million deaths, ischemic heart disease and 
stroke collectively for 12.9 million deaths, and diabetes for 1.3 million deaths, with all showing significant 
rising trends. Non-communicable diseases (NCDs) have emerged as serious public health problem 
worldwide affecting all the populations across the globe in general but low- and middle-income populations 
in particular. The present study title: “A study to assess the effectiveness of community education 
programmeon knowledge and attitude regarding prevention and management of selected non-communicable 
diseases among urban adults in Pune city.” The objective of the study was to assess the knowledge, attitude 
effectiveness of community education programme and finding with selected demographic variables 
regarding prevention and management of selected non-communicable disease among urban adults in Pune 
city. Material and Methods: In present study, researcher adopted pre-experimental one group pre-test post-
test research design. Study carried out on 60 samples with adult age group 36-55years residing in selected 
urban areas. The non-probability convenient sampling technique was used to data was collected using the 
self-structured questionnaire. Data was analyzed statistically. Ethical clearance was taken from Institutional 
ethics committee. Data analysis was done mainly using descriptive statistics. Result: The mean posttest 
score9.6 ( SD=3.14) was higher than the mean pretest score 5.25(SD=2.34 .The computed t-test statistic 
value is7.59029, Corresponding p-value was 0.000, which is small (less than 0.05)and for the attitude 
mean post test score 32.86(SD=9.28)was higher than the mean pretest 21.9(SD=7.33). As the calculated 
t-value is 7.196212 and p- value was 0.00, which small(less than 0.05). Conclusion: Study conclude that 
It shows that the effectiveness of community education programme was effective method for improving 
the knowledge and attitude regarding prevention and management of selected non communicable disease. 
Recommendation: A similar study can be conducted in hospital settings and rural areas also carried out to 
evaluate the efficiency of various teaching strategies like self-instruction module, pamphlets, leaflets, on 
non-communicable diseased.

Keywords: Effectiveness,Community Education Programme,Knowledge, Attitude, Prevention, Management, 
Non-Communicable Disease, Adults

Introduction 

Non-communicable diseases (NCDs) accounted 
for two thirds of deaths (34.5 million of a total 52.8 
million) worldwide in 2010. In the same year, cancer 
was responsible for 8 million deaths, ischemic heart 
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disease and stroke collectively for 12.9 million deaths, 
and diabetes for 1.3 million deaths, with all showing 
significant rising trends.1The government of India 
launched a revamped NCD control program in 2016, 
which aims to screen men and women for hypertension, 
diabetes, and oral cancer and women for breast and 
cervical cancers.2Great inequity exists in the delivery 
of health care in India, particularly within the rural 
population.Women in developing countries like India 
are victims of the worse deprivation as a consequence 
of poor empowerment and discriminatory beliefs and 
practices.3Non-communicable diseases (NCDs) have 
emerged as serious public health problem worldwide 
affecting all the populations across the globe in general 
but low- and middle-income populations in particular.
The trend of urbanization is increasing all over the 
world leading to an economic transition. Among the 
consequences of this economic transition has been a shift 
in the diseases spectrum from communicable diseases 
to non-communicable diseases (NCDs). Cardiovascular 
diseases, diabetes mellitus, and stroke have emerged 
as major NCDs of public health importance in India, 
with morbidity and mortality in the most economically 
productive years of life posing a challenge to society as 
well as the economy of the nation4 

Need of the study:About 87 percent of the 
panchayat members were also aware that healthy diet 
can help to prevent diabetes. However only around 
three fourths of them were aware about the benefits of 
physical activity in preventing diabetes; which is lower 
than that reported by a recent study in Kerala among 
adults(Kurian, 2016).5Rajiv Kumar Gupta et al (2018) 
conducted a study to assess the awareness among rural 
adolescents about NCDs and their risk factors. A cross-
sectional study was conducted in Miran Sahib Zone 
of RS Pura Block. Students from intermediate classes 
from ten intermediate level schools, five governments, 
and five private setup were selected for inclusion in the 
study. A predesigned, pretested, and self-admissible 
questionnaire was developed by three public health 
experts for use as a tool to collect the data. Male 
respondents had better awareness about NCDs (P < 
0.0001). A higher percentage of male students thought 
that lifestyle changes could prevent NCDs (P < 0.005). 

The study concluded that there is a need to reinforce 
the knowledge among adolescents in those areas about 
NCDs where they are lacking some knowledge.6 

Objectives of Study

1. To assess the knowledge regarding prevention 
and management of selected non-communicable disease.

2. To assess the attitude regarding prevention and 
management of selected non-communicable disease.

3. To assess the effectiveness of community 
education programmeregarding prevention and 
management of selected non-communicable disease 
among urban adults in Pune city.

4. To associate the finding with selected 
demographic variables on knowledge and attitude 
regarding prevention and management of selected non-
communicable diseases in Pune city. 

Material and Method

In present study, researcher adopted pre-
experimental one group pre-test post-test research 
design. Study carried out on 60 samples with adult age 
group 36-55years residing in selected urban areas. The 
non-probability convenient sampling technique was 
used to data was collected using the self-structured 
questionnaire. Data was analyzed statistically. Ethical 
clearance was taken from Institutional ethics committee. 
Data analysis was done mainly using descriptive 
statistics 

Result 

Table 1: findings related to demographic 
distribution of urban adults

Table 1 : shows that maximum adult 56.67% are 
from age group of 35-40 years.,63.33% are female, 
majority 40% of the adult have a graduat, 46.67% are in 
private sector.76.67% are living in joint family, 41.67% 
are having mix and vegetarian diet ,85% are not suffering 
from any disease.28.33% are consuming tobacco .80% 
adult are not taking any medication. 
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n=60

 
Figure 1: Findings related to comparison of pre test and post test score of knowledge regarding 

prevention and management of selected noncommunicable disease after intervention of community 
educationprogramme.(Distribution of adults according to the level of knowledge on non-communicable 

disease). 

 
Figure 2 :Findings Related To Comparison Of Pre Test And Post Test Score Of Attitude Regarding 

Prevention And Management Of Selected Noncommunicable Disease After Intervention Of Community 
Education Programme Among Urban Adults. 
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Table 2: findings related to the effectiveness of community educationprogramme on knowledge regarding 
prevention and management of selected noncommunicable 

knowledge Mean SD t-test P-Value Significant

Pre Test 5.25 2.34

7.59029
 <0.00001

 
Significant

Post Test 9.16 3.14

Table 2: The table shows that there was a significant increase in post-test scores of adults. The mean post-test 
knowledge score 9.16±3.14 of adults was significantly higher than their pre-test knowledge score 5.25±2.34 The 
computed t-test statistic value is 7.59029, Corresponding p-value was 0.000, which is small (less than 0.05), and the 
null hypothesis is rejected. It shows that the effectiveness of community educationprogramme was effective method 
for improving the knowledge regarding prevention and management of selected non communicable disease. 

Table 3: findings related to the effectiveness of community education programme on attitude regarding 
prevention and management of selected noncommunicable disease after intervention of community education 
programme among urban adults. 

Attitude Mean SD t-test P-Value Significant

Pre Test 21.95 7.33
7.196212 <0.00001 significant

Post Test
32.86

9.28

Table 3: shows that there was a significant increase 
in post-test scores of adults. The mean post-test positive 
attitude score 32.86±9.28 of adults .in pre-test attitude 
score was 21.9±7.33. The computed t-test statistic value 
is 7.196212 , Corresponding p-value was 0.000, which 
is small (less than 0.05), and the null hypothesis is 
rejected. It shows that the effectiveness of community 
educationprogramme was effective method for 
improving the positive attitude regarding prevention and 
management of selected non communicable disease. 

Table 4: Findings related to associate the finding 
with selected demographic variables regarding 

Table 4: shows the association of obtained scores 
on knowledge regarding prevention and management 
of selected no communicable diseases with selected 
demographical variable of the adults. The chi square 
calculated values of the demographic variables are less 

than the table values and value of p˂0.05, at 0.05 level 
of significance. So, statistically there is no association 
between the selected demographic variables with the 
knowledge regarding prevention and management of 
selected non communicable disease. 

Table 5: findings related to associate the finding 
with selected demographic variables regarding 
attitude on prevention and management of selected 
noncommunicable diseases. 

Table 5: shows the association of obtained scores 
on attitude regarding prevention and management 
of selected no communicable diseases with selected 
demographical variable of the adults. The chi square 
calculated values of the demographic variables are less 
than the table values and value of p˂0.05, at 0.05 level 
of significance. So, statistically there is no association 
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between the selected demographic variables with the 
attitude regarding prevention and management of 
selected non communicable disease. 

Discussion

This study was pre experimental one group designed 
to determine the effect of community education 
programme on attitude regarding prevention and 
management of selected non communicable disease after 
intervention of community education programme among 
urban adults. The mean posttest score9.6 ( SD=3.14) was 
higher than the mean pretest score 5.25(SD=2.34 .The 
computed t-test statistic value is7.59029, Corresponding 
p-value was 0.000, which is small (less than 0.05)and 
for the attitude mean post test score 32.86(SD=9.28)
was higher than the mean pretest 21.9(SD=7.33). As 
the calculated t-value is 7.196212 and p- value was 
0.00, which small(less than 0.05). It shows that the 
effectiveness of community educationprogramme 
was effective method for improving the knowledge 
and attitude regarding prevention and management of 
selected non communicable disease. 

Ethical Clearance: Permission obtained from 
ethical committee of the institute 

Source of Funding: Nil 

Conflict of Interest: Nil 

Conclusion

It shows that the effectiveness of community 
educationprogramme was effective method for improving 
the knowledge and attitude regarding prevention and 
management of selected non communicable disease. 
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Abstract 
Introduction: Plastics are a wide variety of combinations of properties when viewed as a whole. They are 
used for variety of items and the list could go on and on and it is obvious that much of what we have today 
would not be possible without plastics.  Material and Methods: An experimental study was conducted on 
knowledge of community regarding harmful effects of plastics among urban residents of Pune city. The pre-
experimental design was adopted and 40 samples were selected through simple random sampling technique. 
The data was obtained from the participants using an interview method which included details on socio-
demographics of the participants, knowledge of plastics. The same Questionnaire were administered after 
providing informational booklet as well. Result: The findings revealed that pre-test score of the knowledge 
of participants was 53.92 % whereas 87.83 % of post test score, to test the effectiveness paired ‘t’ was applied 
at the significance level 0.05 and result shows the booklet on harmful effects of plastics was effective. 

Key words: Plastics, environmental pollution, harmful effect, bio-degradable, knowledge 
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Introduction

Plastics are a widely used across the globe and 
substantial use found in developing countries due to 
its low cost. They are used for variety of items, the list 
could go on and on, and it is obvious that much of what 
we have today would not be possible without plastics1. It 
was so much cheaper to manufacture than other materials 
and the various ways it could be used was staggering2. 

Plastic material consists of synthetic and semi-
synthetic compounds which can be used to manufacture 
solid material 

Plastic changed the world and had a great role in 
advancement of technologies as plastic were cheaper to 
be manufactured than other materials and hence it was 
used very often used in all type of products available 

today. Because of this reason plastics became part and 
parcels of our life3. 

The plastic has unique feature to prepare well-
designed and aesthetic products from very low cost 
material, which are useful for common people. In the 
plastic and polymer technology there is huge innovations 
to shape the plastic into various useful material4. 

Background

Plastics have been with us for more than a century, 
and by now they are everywhere, for good and for ill. 
Plastic contains compounds called phthalates that 
have been implicated in male reproductive disorders. 
Studies have also shown that childhood exposure to 
environmental pollutants can have significant negative 
effects later in life, including reduced labor force 
participation and even earnings5. Since local residents 
of the Pune city residing in low cost dwelling and less 
literate people are not aware of the hazardous effects of 
the plastics. Education and training methods can be used 
to educate them and to create awareness among them 

DOI Number: 10.37506/ijfmt.v14i4.12239
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regarding ill effect of the plastics6. 

Methodology

Study design, setting and sample size

An experimental study was conducted on knowledge 
of community regarding harmful effects of plastics 
among urban residents of Pune city. The pre-experimental 
one group pre-test post-test design was adopted and 40 
samples were selected through simple random sampling 
technique. The permission was obtained from the Pune 
Municipal Corporation to conduct study. 

Objectives of the Study

3. To assess the knowledge regarding the harmful 
effect of use of plastics. 

4. To determine the effect of informational booklet 
on knowledge regarding the harmful effect of use of 
plastics 

Data collection method

The tool had been prepared in four section which 

consists of the socio demographic variable, assessment 
of knowledge (30 items) and information booklet on 
prevention of hazards of plastics 

The interview method was adopted to collect the 
information. The questionnaires were administered in 
English and Marathi language. The same questionnaires 
were used before and after the providing informational 
booklet. The participants had to answer 26 items to 
assess the knowledge of harmful effects of plastics. 
Every right answer gained one (1) point and wrong 
answer gained zero (0). The overall score ranged from 
1-26, participants with good score considered 1-8 score, 
average score considered 9-17 score and poor score 
considered 18-26 score. 

Data Analysis: The data had been analyzed through 
descriptive analysis and statistical analysis. 

Result

Section I: Description of samples based on 
personal characteristics

Table No.1 Distribution of participants as per demographic variables (N=40)

Demographic variable Frequency (f) Percentage (%)

Age
· 15-30years
· 31-45years
· 46-60years

25
7
8

62.5%
17.5%
20%

Sex
· Male
· Female
· Other

19
21
0

47.5%
52.5%

0%
Education
· Primary
· Secondary
· Graduate

7
13
20

17.5%
32.5%
50%

Occupation
· service
· business
· unemployed

14
10
16

35%
25%
40%

Marital status
· Married
· Unmarried
· Widow

20
19
1

50%
47.5%
2.5%
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Table no. 1 depicts that 25 (62.5%) of the participants are in age group of 15-30 years and 8 (20%) of them 
are in age group of 46-60years. Most of subjects 21 (52.5%) were females and 19 (47.5%) were male. 20 (50 %) of 
participants had completed their graduation.14 (35%) of the participants were doing service and 16 (40%) of them 
were unemployed. Most of the participants 20 (50%) were married. 

Section II – Analysis of data related to the knowledge of harmful effect of plastics 

Fig No. 1 Pre & Post Test comparison of Knowledge Score 

Fig no. 1 shows that participants were asked (26)questions, the Pre-test score of the knowledge of subjects 
regarding the harmful effect of the plastics was 53.92 % and Post test score of the knowledge was 87.83 %. Hence 
the informational booklet was effective in improving the knowledge of use of plastics among the urban residents

Table No. 2 Effectiveness of the informational booklet on basic knowledge regarding the harmful effect 
of the use of plastics 

Sr. No

Knowledge Questions

Pretest score Posttest score

Frequency 
(n)

Percentage (%)
Frequency 

(n)
Percentage (%)

1 Plastics are made up of 34 85 40 100

2 Are there any types of plastics 17 42.5 30 75

3 When did dominancy of plastics 
start 10 25 35 87.5

4 Which among the following is not 
a property of plastics 9 22.5 23 57.5
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5 Do plastics make up a large part of 
municipal solid waste 30 75 36 90

6 Do electronic gadgets contain 
plastics substances 25 62.5 36 90

7 Does plastics improve durability 
of goods 25 62.5 37 92.5

8 Are toxic chemicals included in 
the plastic products we buy 26 65 36 90

9 Which toxins are released when 
biodegradable plastics break down 8 20 24 60

10 Which size (thickness) of plastic is 
more harmful 14 35 39 97.5

Table no. 2 depicts that knowledge of the participants has been increased in all the aspects after giving intervention 
about harmful effect of the use of plastics among residents. 

Table No. 3: Effectiveness of the informational booklet on knowledge regarding effect on human health, 
animals and environment on use of plastics 

Sr.
No

Knowledge Based Questionnaire 
Pretest 
Score 

Frequency (n) 

Pretest 
Score 

Percentage (%)

Posttest 
Score 

Frequency (n)

Posttest 
Score 

percentage 
(%)

1
 Do you think plastics are
harmful for human 

32 80% 38 95%

2 Do you think plastics can harm the 
surrounding environment 37 92.5% 40 100%

3 Do plastics play a role in soil 
erosion 17 42.5% 37 92.5%

4 Will plastic cause acidic rain 15 37.5% 36 90%

5 Do you think plastics can harm 
animals 34 85% 39 97.5%

6 Do plastics harm the marine life 28 70% 39 97.5%

7 Do you think plastic burning may 
cause diseases 31 77.5% 39 97.5%

8 What can be the major diseases of 
burning plastics 14 35% 36 90%

9 Can plastics cause cancer 23 57.5% 38 95%

Cont... Table No. 2 Effectiveness of the informational booklet on basic knowledge regarding the harmful 
effect of the use of plastics 
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10 Are plastics hazardous when buried 
in land 26 65% 37 92.5%

11
Does burning of plastics
creates plastics toxic fume

30 75% 39 97.5%

12

Which type of plastics can release 
more amount of harmful chemical 
into the surrounding soil ,and seep 
into the ground water and
contaminating it 

9 22.5% 32 80%

Table no. 3 depicts that knowledge of the participants has been increased in all the aspects after giving intervention 
regarding effect on human health, animals and environment on use of plastics 

Table no.4: Effectiveness of the informational booklet on knowledge regarding recycling and regeneration of 
plastics 

Sr.
No

Knowledge Based Questionnaire 
Pretest 
Score 

frequency (n) 

Pretest 
Score 

percentage 
(%)

Posttest 
Score 

frequency (n)

Posttest Score 
percentage (%)

1 Do you think plastics are degenerative 21 52.5 36 90

2 Do you think all the types of plastics 
are degenerating 21 52.5 27 67.5

3 How much time is required for 
degeneration of plastics 9 22.5 31 77.5

4 Can plastics be recycled 22 55 36 90

Table no. 4 stated that knowledge of the participants has been increased after giving intervention about recycling 
and regeneration of plastic 

Cont... Table No. 3: Effectiveness of the informational booklet on knowledge regarding effect on human 
health, animals and environment on use of plastics 

Statistical Analysis 

The dependent t test, also called paired t test is used 
for testing values associated to have some connectivity. 
Knowledge score of the participants is compared with 
mean of the pre-test with mean of the post-test using 
paired t test. Post intervention to pre intervention 
comparison indicated higher overall knowledge score at 
significance level (p<0.05) and concluded that booklet 
on harmful effect of plastics proved effective. 

Discussion 

Plastic is not only harmful to human health but 
environment and entire ecosystem is affected7. People 
should be educated and get aware of harmful effect 
of plastics. Pre-experimental study was conducted on 
40 participants, which was selected by simple random 
sampling. One group pre-test post-test design was used. 
The findings of the study is organized as per objectives of 
the study. Researcher found out that pre-test knowledge 
score of the participants was 53%. Information booklet 
was administered to the participants, post-test was 



3886      Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4

conducted, results were recorded, and it was found that 
knowledge score increased to 88%. Hence, it is proved 
that information booklet on prevention of hazards of 
plastics among residents of Pune city.it was found that 
95% peoples are using plastics in day-to-day practices 
starting from using plastic bags to plastic cups to drink 
hot beverages. This study found that education and 
creating awareness is utmost important among the 
people to avoid further damage to the health as well as 
environment. This study justified by the action of state 
government to ban on plastic bags and it is implemented 
in most of the states of India, which is supported by 
the article published in Economic Times in June 2018, 
which explains in detail hazards of the plastic on 
environment ultimately human beings are sufferers. The 
study is supported by the survey conducted by Chitrakshi 
Khairnar and Sujita Devi -2019 awareness regarding 
hazards of plastics bag use among adults and she found 
that majority of the participants (95%) were aware of 
plastic use is hazardous to health8. 

Conclusion 

Findings of the study showed that information 
booklet on harmful effect of plastics in regards to 
knowledge and practices of residents of Pune city found 
effective 

Ethical Clearance- Taken from Ethics Committee 
of the Institute 

Source of Funding- Self funded project.

Conflict of Interest – Nil 
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Abstract 
Background:  World Health Organization, around 4.2 million individuals kick the bucket rashly from the 
impacts of contaminated, open air each and every year, while a further 3.8 million pass on because of messy 
indoor air.4,5 Air contamination is a tremendous issue and not only for individuals living in brown haze 
gagged urban areas: through such things as an unnatural weather change and harm to the ozone layer, it 
can possibly influence every one of us. So what precisely aims this major natural issue ? Air contamination 
counteraction is a financial weight to an individual and to a country on a worldwide scale.1 Air contamination 
is a danger to human and condition; along these lines, it is critical to comprehend key sources, causes, 
wellbeing impacts related with air contamination. This monograph gives a review about air contamination 
and proposes the appropriate preventive measures to lessen air contamination. 2 

Methods: A non-experimental descriptive design with quantitative approach, was adopted to assess the 
knowledge on air pollution and its prevention and Air Quality index among people residing in urban areas 
of Pune city. It includes 250 samples from selected areas .Non probability convenience sampling technique 
was adopted in this study. 

Result: Based on the objectives of the study which is to assess the knowledge of the people and the 
association between the demographic variables, the following result has been identified.

The knowledge level was identified as; 20.8% of the people have a poor knowledge level on air pollution, its 
prevention and air quality index; 76% of the people have an average knowledge regarding air pollution, its 
prevention and air quality index and only 3.2% of the people have good knowledge regarding air pollution, 
its prevention and air quality index. By using the paired t test formula, the t value is 0.05. The demographic 
variable of education alone has an association with 0.001 as the closest value to the average. The other 
demographic variables of gender, age and employment do not have an association with the t value, as they 
are more than the average with findings of 0.119, 0.643 and 0.481 respectively. 

Key words: Air Quality Index, Air pollution, Awareness and knowledge. 
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Introduction 

Air contamination might be portrayed as pollution 
of the climate by vaporous, fluid, or strong squanders 
or results that can imperil human wellbeing and 
government assistance of plants and creatures, assault 
materials, diminish deceivability.1 The indoor air 
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contamination became obvious during 80’s while outside 
air contamination has been around for quite a while. 
Air contamination happens when hurtful or inordinate 
amounts of substances are brought into Earth’s climate. 
Air contamination is a huge hazard factor for various 
contamination related maladies.2 An air contamination 
is a material noticeable all around that can effects affect 
people and the environment. The substance can be 
strong particles, fluid beads, or gases. A contamination 
can be of characteristic starting point or man-made. 
Air contamination chance is a component of the peril 
of the poison and the introduction to that toxin. 3Air 
contamination introduction can be communicated for a 
person, for specific gatherings. An absence of ventilation 
inside concentrates air contamination where individuals 
regularly invest most of their energy. India has the most 
noteworthy demise rate because of air contamination. 
India additionally has a bigger number of passing from 
asthma than some other country as per the World Health 
Organization. There is a positive connection between 
pneumonia-related passing and air contamination from 
engine vehicle emanations. 4,5 

Statement of the Problem 

“A Study to Assess the Knowledge Regarding Air 
Pollution and Its Prevention among People Residing in 
Selected Urban Areas of Pune City.” 

Objectives of the Study 

‐ To determine the level of knowledge among 
the people regarding air pollution and its prevention in 
selected urban areas of Pune city.

‐ To determine the association between knowledge 
and socio demographic variables. 

Assumption 

Assessment will give data on level of awareness 
and knowledge of people regarding air pollution and 
prevention measures taken in selected urban areas of 
Pune. 

Research Design

The present study is non experimental descriptive 
design, which was adopted to assess the knowledge 
regarding air pollution and its prevention and air quality 
index among the people residing in selected urban areas 

of Pune city. 

Population 

The term population is the entire set of individuals 
or objects having common characteristics that meet 
certain criteria for inclusion in the study. 

In the present study, the target population comprises 
people from selected urban areas of Pune city. 

Sample 

Sample refers to the portion of the population, which 
represents the entire population.

In this present study, a sample is considered of 
random people selected in urban areas of Pune city. 

Sample Size

Sample size refers to the numbers 
of subjects needed for the study. 
The total sample sizes of the study were 250 people from 
selected urban areas of Pune city. 

Sampling Technique 

A non probability convenience sampling technique 
was adopted. 

Criteria for Selection of Sample 

Inclusion Criteria 

People who reside in urban areas.

Specifically living in Pune city.

Those who knows reading and writing English 
Language 

Exclusion Criteria 

People who don’t show willingness to participate in 
study

Physically and psychologically disabled. 

Analysis

Section l: Distribution of samples with regard to 
demographic data.

Distribution of demographic data with regard to 
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gender.

The data that is presented shows that 48% of the 
samples were from male and 52% of the sample were 
from female.

Distribution of demographic data of sample with 
regard to age.

The data that is presented shows that 80% of the 
samples were from age group 21-30 years, 5% of them 
were from the age group 31-40 years, 4% of them were 
from age group 41-50 years and the remaining 11% of 
them were from age group 51-60 years.

Distribution of demographic data of samples with 
regard to Education.

The data presented shows that 2.8% of the samples 
have less than high school degrees, 26% of the samples 
have high school degrees, 49.6% of the samples have 
graduate degrees and 21.6% of samples have post 
graduate degrees. 

Distribution of demographic data of samples with 
regard to employment.

The data present shows that 20.8% of the sample 
are government employees, 44.4% of the samples are 
private employees, 16.8% of the samples are household 
makers and the remaining 18% of the samples are in 
business. 

Section II: Distribution of knowledge among people regarding air pollution, its prevention and air quality 
index in selected urban areas of Pune city. 

N=250

KNOWLEDGE LEVEL FREQUENCY PERCENTAGE

Poor 70 28%

Average 170 68%

Good 10 4%

From the above table, it shows that 28% of the people have a poor knowledge level on air pollution, its prevention 
and air quality index; 68% of the people have an average knowledge regarding air pollution, its prevention and air 
quality index and only 4% of the people have good knowledge regarding air pollution, its prevention and air quality 
index. 

Section III: Association between demographic variables.

N=250

Demographic 
Variables Frequency Poor Knowledge Average 

Knowledge Good Knowledge Paired T 
Test

Gender :
Male 
Female

110 
140

30 
20

78 
116

02 
04

0.119



3890      Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4

Age :
21-30 years 
31-40 years 
41-50 years 
51 and above

220 
10 
10 
10

40 
03 
02 
02

174 
07 
08 
08

06 
00 
00 
00

 
0.643

Education :
Less than High school 
High school 
Graduate 
Post Graduate

10 
60 
120 
60

06 
22 
10 
15

04 
37 
106 
44

00 
01 
04 
01

 

0.001

Employment :
Private 
Government 
Business 
Household

100 
50 
40 
60

15 
10 
11 
18

82 
38 
29 
41

03 
02 
00 
01

 
0.481

The association between the demographic variables 
of gender, age, education and occupation was found 
by using the paired t test method of calculation. The 
demographic variable of education alone has an 
association, having an average of 0.001; which is the 
closest to 0.05. The other demographic variables of 
gender, age and employment do not have an association 
with the t value, as they are more than the average with 
findings of 0.119, 0.643 and 0.481 respectively. 

Ethical Clearance : The study proposal was 
sanctioned by the ethical committee of Symbiosis College 
of nursing. This study was explained to participants 
and informed consent was taken from the participants. 
Confidentiality of data collected was maintained. 

Conclusion

The present study concluded that there is a difference 
between the demographic variables of gender, age and 
employment with findings of 0.119, 0.43 and 0.481 
respectively. It does not have any association as the 
values are greater than 0.05. Yet, there is an association 
between education and knowledge with the value of 

0.001 as the closest to 0.05.

The similar research results can be seen in the 
study conducted by Stephen T. Odonkor and Tahiru 
Mahami on Knowledge, Attitudes, and Perceptions of 
Air Pollution in Accra, Ghana: where it has been found 
that air pollution knowledge increases with the level of 
education being 2.3 times more likely to be aware of air 
pollution. 

Source of Funding: Self 

Conflict of Interest : Nil 

Ethical Clearance: Institutional research 
Committee 

Recommendations
1.  A similar study can be conducted in the schools for 

our younger generation who will take over in the 
future. To make them aware and raise concern and 
knowledge on air pollution.

2.  In order to raise awareness among people various 
awareness programs and campaigns should be 

Cont... Section III: Association between demographic variables.

N=250
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initiated and conducted by the government. 
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Abstract 
Background and Objective: Air pollution is the most common cause of global warming, it has become a 
major contributor in these past few years due to lack of awareness and control of pollution among people.1 
Most of the people in India are unaware of what Air Quality Index is either. In urban areas excess use of fuels 
and wastage of resources has caused massive increase in air pollution which lead to decrease in average life 
span of human beings.2

Our objective was to assess the level of awareness and knowledge among the people regarding air pollution 
and its prevention in selected urban areas of Pune.

As well to find the level of knowledge on AQI and to find the association between knowledge among the 
people regarding air pollution and its prevention in selected urban areas of Pune city 

Methods: A non-experimental descriptive design with quantitative approach, was adopted to assess the 
knowledge on air pollution and its prevention and Air Quality index among people residing in urban areas 
of Pune city. It includes 250 samples from selected areas .Non probability convenience sampling technique 
was adopted in this study. 

Result: Based on the objectives of the study which is to assess the knowledge of the people and the 
association between the demographic variables, the following result has been identified.

The knowledge level was identified as; 20.8% of the people have a poor knowledge level on air pollution, its 
prevention and air quality index; 76% of the people have an average knowledge regarding air pollution, its 
prevention and air quality index and only 3.2% of the people have good knowledge regarding air pollution, 
its prevention and air quality index. By using the paired t test formula, the t value is 0.05. The demographic 
variable of education alone has an association with 0.001 as the closest value to the average. The other 
demographic variables of gender, age and employment do not have an association with the t value, as they 
are more than the average with findings of 0.119, 0.643 and 0.481 respectively. 

Key words: Air Quality Index, Air pollution, Awareness and knowledge. 

Introduction 

The environment involves the animate and inanimate 
surroundings and their interactions making them to 
coexist, the balance between interaction and coexistence 
lead to ecological balance. Natural and human activities 
influence the balance, which is manifested through 
changes occurring in air.1 Any disturbances or changes 
in air is reflected in the deviation from natural in living 
beings. Air pollution is any atmospheric conditions in 

which substances are present at high concentration 
and above their normal ambient level to produce a 
measurable effect on man and animals2. The causes of 
air pollution are both natural as well as man-made. The 
pollution generated by natural processes is controlled 
by natural cycles themselves. In man-made, the human 
activities such as modern life style, vehicles pollution, 
thermal generation of power, automobiles, metallurgy 
and nuclear activities. 3The causes in community areas 
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are agriculture side effects, forest fire, tobacco smoke, 
CFCs, Industrial pollutants, burning fossil fuels including 
coal, oil and natural gas.4 These activities change the 
composition of Pune air by adding other unwanted gases. 
The air prevention and control of pollution act 181 the 
air act is an act to provide for the prevention, control 
and abatement of air pollution and for the establishment 
of boards at the central and state levels with a view to 
carrying out the aforesaid purposes.5

As we all know, the atmosphere is the life blanket 
of the earth. It is therefore essential that we know more 
about the atmosphere and the way in which it is polluted. 
Air is considered safe when it contains no harmful dust 
and gases. 

Statement of the Problem 

“A Study to Assess the Knowledge Regarding Air 
Pollution and Its Prevention and Air Quality Index 
among People Residing in Selected Urban Areas of Pune 
City.” 

Objectives of The Study 

• To determine the level of knowledge among the 
people regarding air quality index in selected 
urban areas of Pune city.

• To determine the association between 
knowledge and socio demographic variables. 

Assumption 

Poor air quality leads to Health concerns and causes 
serious health problems related to it.

Absence of knowledge and awareness about air 
pollution and air quality index challenges and affects air 
quality of a geographical area. 

Research Design 

The present study is non experimental descriptive 
research design, which was adopted to assess the 
knowledge regarding air air quality index among the 
people residing in selected urban areas of Pune city. 

Population 

The term population is the entire set of individuals 
or objects having common characteristics that meet 

certain criteria for inclusion in the study. 

In the present study, the target population comprises 
people from selected urban areas of Pune city. 

Sample 

Sample refers to the portion of the population, which 
represents the entire population.

In this present study, a sample is considered of 
random people selected in urban areas of Pune city 

Sample Size

Sample size refers to the numbers 
of subjects needed for the study. 
The total sample sizes of the study were 250 people from 
selected urban areas of Pune city. 

Sampling Technique 

A non probability convenience sampling technique 
was adopted for this study. 

Criteria for Selection of Sample 

Inclusion Criteria 

People who reside in urban areas.

Specifically living in Pune city. 

Exclusion Criteria 

People who were not willing to participate in the 
study.

Physically and psychologically disabled. 

Analysis

Section l: Distribution of samples with regard to 
demographic data.

Distribution of demographic data with regard to 
gender.

The data that is presented shows that 46% of the 
samples were from male and 54% of the sample were 
from female.

Distribution of demographic data of sample with 
regard to age.
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The data that is presented shows that 88.8% of the 
samples were from age group 21-30 years, 5.6% of them 
were from the age group 31-40 years, 4% of them were 
from age group 41-50 years and the remaining 1.6% of 
them were from age group 51-60 years.

Distribution of demographic data of samples 
with regard to Education.

The data presented shows that 2.8% of the samples 
have less than high school degrees, 26% of the samples 
have high school degrees, 49.6% of the samples have 
graduate degrees and 21.6% of samples have post 
graduate degrees.

Distribution of demographic data of samples with 
regard to employment.

The data present shows that 20.8% of the sample 
are government employees, 44.4% of the samples are 
private employees, 16.8% of the samples are household 
makers and the remaining 18% of the samples are in 
business. 

Section II: Distribution of knowledge among 
people regarding air pollution, its prevention and air 
quality index in selected urban areas of Pune city. 

N=250

KNOWLEDGE LEVEL FREQUENCY PERCENTAGE

Poor 52 20.8

Average 190 76

Good 8 3.2

From the above table, it shows that 20.8% of the people have a poor knowledge level on air pollution, its 
prevention and air quality index; 76% of the people have an average knowledge regarding air pollution, its prevention 
and air quality index and only 3.2% of the people have good knowledge regarding air pollution, its prevention and 
air quality index. 

Pie diagram showing categorization of knowledge level. 
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Section III: Association between demographic variables.

N=250

Demographic 
Variables Frequency Poor Knowledge Average 

Knowledge Good Knowledge Paired T 
Test

Gender :
Male 
Female

114 
136

27 
19

85 
113

02 
04

0.119

Age :
21-30 years 
31-40 years 
41-50 years 
51 and above

222 
14 
10 
04

39 
03 
02 
02

177 
11 
08 
02

06 
00 
00 
00

 
0.643

Education :
Less than High school 
High school 
Graduate 
Post Graduate

07 
66 
123 
54

06 
22 
09 
09

01 
43 
110 
44

00 
01 
04 
01

 

0.001

Employment :
Private 
Government 
Business 
Household

110 
53 
45 
42

15 
10 
11 
10

92 
41 
34 
31

03 
02 
00 
01

 
0.481

The association between the demographic variables 
of gender, age, education and occupation was found 
by using the paired t test method of calculation. The 
demographic variable of education alone has an 
association, having an average of 0.001; which is the 
closest to 0.05. The other demographic variables of 
gender, age and employment do not have an association 
with the t value, as they are more than the average with 
findings of 0.119, 0.643 and 0.481 respectively. 

Ethical Clearance : The study proposal was 
sanctioned by the ethical committee of Symbiosis College 
of nursing.  This study was explained to participants 
and informed consent was taken from the participants. 
Confidentiality of data collected was maintained. 

Conclusion

In conclusion it has been observed that there is 
a significant difference between the demographic 

variables of gender, age and employment with findings 
of 0.119, 0.43 and 0.481 respectively. It does not have an 
association as the values are greater than 0.05. Yet, there 
is an association between education and knowledge with 
the value of 0.001 as the closest to 0.05. 

People have partial knowledge regarding Air quality 
index. Similar result can be seen in the study conducted 
by Lagorio S, , et al. on Air pollution and lung function 
among adult . They recommended that community 
should be more aware about the air pollution effects and 
value of air quality index 

Source of Funding: Self 

Conflict of Interest : Nil 

Ethical Clearance: Institutional Research 
committee 
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Recommendations

1. Air quality index should be an important topic 
of discussion during primary as well as secondary 
education

2. The constitution of India must take serious and 
strict measures in enforcement of laws developed for 
controlling air pollution to the violators. 
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Abstract 
Passive smoking has become a serious health issue in the recent times. World is facing serious public health 
problem known as Second Hand Smoke (SHS). Globally, it is estimated that one-third of the population 
is frequently exposed to Second Hand Smoke, with 0.6 million individuals dying each year from SHS 
exposure. This paper was in response to the rising trend of active smoking where the nearby people are 
affected more than the actual smokers. This study was conducted with objectives to assess the knowledge, 
attitude and association between knowledge and attitude. Quantitative research approach with descriptive 
research design was used on a sample size 50 women with age group of 12 years and above using non-
probability purposive sampling. Analysis of data was done by using descriptive and inferential statistics. 

Keywords: Women, Hazards, Passive Smoking, Knowledge and Attitude 

Introduction 

Passive smoking is the inhalation of smoke, called 
second-hand smoke (SHS). Persons other than the 
intended “active” smoker also sometimes refer it to 
environmental tobacco smoke (ETS). It occurs when 
tobacco smoke permeates any environment, causing its 
inhalation by people within that environment. Second-
hand smoke exposes a healthy individual to disease, 
disability, and death.1 Adolescents are the vulnerable 
population to the adverse effects of environmental 
tobacco smoke. This smoke induces Asthma, 
exacerbation, as well as acute respiratory infections.2 

Tobacco smoke reduces the lung functions, and 
increased bouts of exacerbations in both adults and 
adolescents.3 Smoking rates among women are growing 
in developing countries which were hard to find 
sometimes ago. The researcher wants to understand the 
magnitude of exposure to secondhand smoke among 
antenatal mothers in an urban slum. “Smoking is 
injurious to health”.4 

Nicotine, carbon monoxide and tar are the main 
components of Cigarette smoke leading to a disease and 
affect the individual’s health drastically. It can lead to 
tachycardia and hypertension by releasing hormones like 
adrenaline that leads to constriction of blood vessels. 

NEED FOR THE STUDY 

Smoking and passive smoking are harmful to one’s 
health: they increase the risk or exacerbate the severity 
of cancer, respiratory diseases, and cardiovascular 
diseases.6,7,8 

Research Methodology 

A quantitative research approach with descriptive 
design was used. 50 women whose age is 12 yrs and 
above were taken from selected urban community by 
using non-probability purposive sampling technique. 
Data was analyzed using descriptive and inferential 
statistics. 

DOI Number: 10.37506/ijfmt.v14i4.12242
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Findings 

Descriptive Analysis

Fig 1: Distribution of sample based on their age
Fig 1 depicts that 20% of women were between 12-20 years of age in the experimental group, 32% of women 

were from 21-30 years, 28% of women were from 31-40 years, 18% of women were from 41-50 years and 2% of 
women were from 51-60 years. 

Fig 2: Distribution of sample depending on their Marital Status
Fig 2 depicts that 64% of women were married, 32% of women were separated and 4% of women were 

widows. 
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Fig 3: Distribution of sample depending on education
Fig 3 depicts that 4% of women were illiterate, 16% of women were schooling, 24% of women were higher 

secondary, 32%of women were UG, 22% of women were PG, 2% of women were Doctorate. 

Fig 4: Distribution of samples depending on habit of smoking
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Fig 4 depicts that 32% of women are exposed to tobacco smoke, and 68% of women are not exposed to tobacco 
smoke. 

Fig 5: Distribution of sample depending on their knowledge score 

Fig 5 depicts that 24% of women are having poor knowledge, 16% of women are having good knowledge and 
10%of women are having average knowledge. 

Fig 6: Distribution of sample depending on their attitude score

Fig 6 depicts that the attitude score maximum score is 45% of women are having good attitude and 25%of 
women are having minimum score.
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Table 1: Association between Knowledge and Attitude Score 

Chi-Square Tests

Test Value Df Asymp. Sig. (2-sided) Exact Sig. (2-sided)

Pearson Chi-Square 191.111a 204 .732 .000

Likelihood Ratio 135.234 204 1.000 .000

N of Valid Cases 50

Table 1 depicts that there is an association between knowledge and attitude score, the attitude and knowledge 
score are highly associated with each other (p<0.05) 

Results 

Results revealed that 24% of women had poor 
knowledge, 16% of women had good knowledge and 
10% of women had average knowledge. The maximum 
attitude score was 45% who had good attitude and 25% 
of women had minimum score. There was an association 
between knowledge and attitude score, the attitude and 
knowledge score are highly associated with each other 
(p < 0.05). The demographic variables showed dynamic 
results. 20 % of women were between 12-20 years of 
age, 32% of women were from 21-30 years of age, 28% 
of women were from 31-40 years of age, 18% of women 
were from 41-50 year of age and 2% of women were 
from 51-60 year of age. 64% of women were married, 
32% of women were separated, 4 % of women were 
widows. 4 % of women were illiterate, 16% of women 
had completed their schooling, 24% of women completed 
their higher secondary, 32% of women were UG, 22% 
of women were PG, and 2% of women were Doctorate. 
36% of women were self-employed, 40% of women 
were employed, and 24 % of women were homemakers. 
The income per month of 12 % of women was <10000, 
58% of women earned 10001-30000, 26% of women 
earned 30001- 60000, and 4% of women earned >60000. 
32% of women are exposed to tobacco smoke. 

Discussion

The study was conducted on a group of 50 women 
about knowledge and attitude regarding hazards of 
passive smoking among women. Results revealed that 

24% of women had poor knowledge, 16% of women 
had good knowledge and 10% of women had average 
knowledge. The maximum attitude score was 45% who 
had good attitude and 25% of women had minimum 
score. There was an association between knowledge 
and attitude score, the attitude and knowledge score are 
highly associated with each other (p < 0.05).9 

Implications 

Nursing Practice 

The findings of the study regarding knowledge and 
attitude about hazards of passive smoking indicate need 
to assess early and deal with it effectively. The nurse 
as a caretaker should promote healthy behavior, prevent 
risk through lifestyle changes. The cases found positive 
for respiratory problems may be promptly taken care in 
hospital settings as nurses will be competent enough to 
manage such cases. 

Nursing Education 

The nursing curriculum should cover broader 
aspects of study with objectives to identify the risk 
behavior, adopt preventive, control measures, and 
combat the ill effects due to passive smoking. In-service 
education must be an integral part of Nursing education. 
Nurses should be encouraged to provide health teaching 
as and when required and thereby promote good health. 
Nurses play a pivotal role in educating common man in 
community settings. Discharge planning and educating 



3902      Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4

the patients will also help in reducing the incidences and 
relapses of respiratory illnesses caused due to passive 
smoking. 

Nursing Research 

Nursing research uplifts the nursing profession, thus 
research studies can develop new strategies and further 
studies can be carried out based on present findings. 
Similar studies can be done to find the effects of smoke 
/ passive smoke on growth & development of small 
children. 

Limitations 

Ø The study is limited to a sample of 50 women 
from community of Pune City.

Ø The responses of questions may be based on 
their nature towards subjectivity. 

Recommendations 

Ø It is suggested that a larger sample may be used 
to conduct a similar study .

Ø It is recommended that further study can be 
conducted to identify the hazards of passive smoking 
among under-five children.

Ø A qualitative study also can be conducted on the 
lived experiences of patients who have quit smoking in 
selected rehabilitation centers of the state. 
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Abstract
Introduction: Coronavirus 2019 (COVID -19) is an infectious disease caused by a newly discovered novel 
coronavirus caused by severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) [1]. The new virus was 
first discovered in December 2019 in Wuhan, Hubei province of China. Background and Objectives: The 
Covid-19 pandemic has rapidly affected the world around us and the society which we belong to. The Aim of 
this study is to assess the awareness of COVID-19 disease among adolescents and to find out the association 
between the awareness and selected demographic variables. Materials and Methods: Quantitative non 
experimental descriptive survey research design was used with sample size of 108 adolescents of Pune 
city. Non probability convenience sampling technique was used for the study. Reliability of the tool and 
was 0.81. The tool was divided in two sections. Section I included demographic proforma of the sample. 
Section II was about self-administered structured knowledge questionnaire comprised of twenty questions 
(Multiple choice questions). Each correct item was given 01 mark and wrong response received 0 marks. 
After taking the consent from each samples tool was administered to participants. Results: the awareness 
on the basis of frequency and percentage among adolescents of Pune city that majority of respondents 
have good knowledge (52.8%), average knowledge (43.50%) and 3.7% respondents had poor knowledge. 
Conclusion: Awareness in terms of knowledge among adolescents are good followed by average score. It is 
very crucial and essential to maintain and update self with the current scenario related to COVD 19 disease
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Introduction

The Covid-19 virus was initially called as 2019-
nCoV but later the International Committee on 
Taxonomy of viruses termed it as syndrome coronavirus 
2 (SARS-CoV-2) []

Novel coronavirus is found to be new type of 
strain which was not found in humans earlier [2]. It has 
found out that MERS-CoV was being transmitted from 
the camels to humans whereas SARS-CoV was being 
transmitted from civet cats to the human beings [3]. 

Coronavirus disease was declared as a Pandemic disease 
by The World Health Organization (WHO) on March 11, 
2020[4]. The source of SARS CoV-2 is still to be found 
out, although many investigations are still going on to 
find out the exact zoonotic source of the outbreak [5].

Statement of the Problem

“COVID – 19 Awareness among Adolescents in 
Pune city: A Survey Study”

Objectives of the study

§ To describe the Socio demographic 
characteristics of adolescents.

§ To assess the awareness of COVID-19 disease 
among adolescents 

DOI Number: 10.37506/ijfmt.v14i4.12243
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Assumptions

Adolescents of the Urban Community of Pune city 
may have awareness about the COVIF-19 disease.

Operational Definition

Awareness: refers to the knowledge among the 
adolescents of Urban Community of Pune city as 
measured by the self-structured questionnaire-based 
survey on COVID-19.

Covid-19: - Covid-19 disease refers to a mild to 
severe respiratory illness which is caused by a novel 
coronavirus 

Adolescents: - Young adults who are residents of 
Urban Community of Pune city and are between the age 
group of 16-18 years.

Infectious Disease: - refers to a disease which is 
caused by the entry of the pathogenic microorganisms 
into the body where they grow and multiply.

Coronavirus: - refers to a larger group of viruses 
that causes a variety of illness in human beings and 

various animals. 

Method and Material

Study used the quantitative non experimental 
descriptive survey research design. Sample size was 
comprised of 108 adolescents of Pune city. Non 
probability convenience sampling technique was used 
for the study. Urban community of Pune city was the 
setting of the study. Cronbach’s alpha method was 
used for the reliability of the tool and was 0.81, which 
is highly reliable. A self-administered structured 
knowledge questionnaire on COVID-19 disease was 
used. The tool was divided in two sections. Section I 
included demographic proforma of the sample. Section 
II was about self-administered structured knowledge 
questionnaire comprised of twenty questions (Multiple 
choice questions). Each correct item was given 01 mark 
and wrong response received 0 marks. After taking the 
consent from each samples tool was administered to 
participants.

Findings

Section – I: Description of Demographic variable

Table 1: Distribution of demographic variable
n=108

Variable Frequency (f) Percentage (n)

Age (In Years)

16 4 3.7%

17 10 9.3%

18 94 87%

Gender
Male 52 48.1%

Female 56 51.9%

During lockdown staying 
with

Family 87 80.6%

Friends 7 6.5%

Colleagues 4 3.7%

Alone 3 2.8%

Away from home 7 6.5%
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Religion

Hindu 87 80.6%

Muslim 17 15.7%

Christian 04 3.7%

Sikh 0 Nil

Any other ( Specify) 0 Nil

 
Fig 1. Gender wise distribution of Respondents 

Section – II 
Assessment of Awareness of COVID – 19 among Adolescents in Pune city

Table 2: Knowledge score of COVID – 19 among Adolescents 

Knowledge Frequency Percentage

Good (14-20)
57 52.8%

Average (7-13)
47 43.5

Poor (0-6)
04 3.7

Cont... Table 1: Distribution of demographic variable
n=108
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Fig 2: Awareness of COVID – 19 among Adolescents in Pune city

Fig 2 shows the awareness on the basis of frequency and percentage among adolescents of Pune city that 
majority of respondents have good knowledge (52.8%), average knowledge (43.50%) and 3.7% respondents had 
poor knowledge 

Discussion

Study findings of present study revealed that 
Knowledge score of adolescents on COVID 19 is good. 
Majority of respondents have good knowledge (52.8%), 
average knowledge (43.50%) and 3.7% respondents had 
poor knowledge.

Study findings emphasized that the most common 
sources of COVID-19 information and considered 
trustworthy but were less likely to reach less educated 
households.[6]

Conclusion: Awareness in terms of knowledge 
among adolescents are good followed by average score. 
It is very crucial and essential to maintain and update self 
with the current scenario related to COVD 19 disease. 
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Abstract
Background: - Inspite of the fact that decubitus ulcer progress is normally viewed as a sign for standard of 
the care provided by the nurse, queries and anxiety about the condition during which they are inevitable still 
persists. Objective: To assess the knowledge and attitude of the nurses regarding safeguard of the pressure 
ulcers in selected hospitals. Methodology: A Non-Experimental Descriptive Research Approach is used. 60 
samples were selected by using Nonprobability Purposive Sampling Technique. Investigator used structured 
questionnaire to assess the knowledge, 5-point Likert’s scale to assess the attitude. Result: Majority of the 
subjects (67%) were between the age group 21-25 years while the remaining (33%) subjects were of the 
age group of 26 -30 years. Majority of the subjects (57%) were females while (43%) were males. Majority 
of the subjects (98.3%) were B.Sc. nurses while (17%) Post Basic B.Sc. qualified. Majority of the subjects 
(64%) had 2.1 - 4 years of experience while the remaining (36%) had 1- 2 years of experience. Majority of 
the subjects (75%) had good knowledge score and the remaining (25%) had average knowledge score. All 
of the subjects (100%) had a positive view score regarding anticipation of the pressure ulcers. Conclusion: 
Findings indicate that the questionnaire and Likert attitude scale was effective in assessing the knowledge 
and point of view of the nurses regarding the prevention of Bed sore. Study also concluded that majority of 
the nurses had good awareness and positive approach towards the prevention of pressure ulcer.
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Corresponding Author
Ms. Priya Kamble
Tutor, Symbiosis College of Nursing
Symbiosis International (Deemed University), Pune 
411004, priyakamble@scon.edu.in
8793117645 

Introduction

Pressure Ulcer is defined as a localized vandalization 
to the skin or to the primary tissues generally above the 
skeletal prominence as a consequence of continuous 
pressure or abrasion [1]. The persons mostly at the 
possibility of acquiring pressure ulcers are the ones 
who has impaired mobility and bed ridden patients 
[2]. In Jordanian, a study was carried out which stated 
that the nurses possess inadequate knowledge related 
to prevention of pressure ulcer in contrast with the 

national advisory pressure ulcer council guidelines. 
Hence it is essential for all the nurses to be acquainted 
with the guidelines which are standardize to prohibit 
any problems related with bed sores to foster patient 
safety and greater results [3]. The four mechanism which 
contribute towards the development of pressure ulcers 
are Moisture, Friction, External Pressure and Shearing. 
Pressure ulcers are caused due to inadequate blood 
supply to the tissues. The most common sites of Bed 
sores are ischial tuberosity, sacrum, Heels, buttocks, 
shoulder blade, ball of foot, elbow and back of head [4].

Various reasons add on to the occurrence of Pressure 
ulcers which includes poor nutrition, ageing, abrasion, 
previous ulcers, smoking, restricted mobility, disease of 
the vascular periphery, diabetic mellitus and moisture. 
The attitude and knowledge of the nurses are seen as an 
extrinsic factor towards the formation of pressure ulcer 
[5].

DOI Number: 10.37506/ijfmt.v14i4.12244
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Awareness and a positive attitude to prevent the Bed 
sores and adequate knowledge are key factors to prevent 
the pressure ulcers effectively.

Statement of the Problem:

“A descriptive study to assess on knowledge and 
attitude of nurses regarding prevention of pressure ulcers 
in selected hospitals.” 

Objectives of the Study: 

1. To Assess the knowledge of the nurses regarding 
prevention of pressure ulcers in selected hospitals.

2. To Assess the attitude of nurses to prevent 
pressure ulcers in selected hospitals. 

Assumptions:

Nurses in the selected hospitals may have awareness 
and a positive approach towards prevention of Bed sores. 

Operational Definitions: 

Assess: Assess refers to the make a judgement 
related to Pressure ulcer. 

Knowledge: Knowledge refers to the understanding 
and awareness of nurses related to prevention of pressure 
ulcers. 

Attitude: Attitude refers to the point of view of 
nurses towards the anticipation of decubitus ulcers. 

Nurses: A person who is trained to provide care for 
the sick by preventing the ulceration. 

Pressure Ulcers: Refers to the injury caused to the 
skin or underlying tissues by continuous pressure over it. 

Material and Methods

A Non-Experimental Research design with 
quantitative approach was used. 60 samples selected 
by Non-Probability Purposive sampling technique. 
The study was conducted among the selected hospital 
of Pune city. The tool included two sections; the first 
section included demographic data the second section 
included a knowledge questionnaire and Likert scale for 
measuring the attitude related the precaution of pressure 
ulcer. 

Findings
Section- I

DISTRIBUTION OF SUBJECTS IN RELATION TO DEMOGRAPHIC DATA
Table no.1: Distribution of staff nurses working in selected hospitals in relation to demographic data  

n=60

Parameters No of nurses Percentage (%)

Age of nurses (Years)
21 – 25 40 67

26 – 30 20 33

Gender
Male 26 43

Female 34 57

Education B Sc 50 83

PB B Sc 10 17

Total years of experience (Years)
1 – 2 22 36

2.1 – 4 38 64
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SECTION - II
ANALYSIS OF LEVEL OF AWARENESS AND VIEWPOINT OF NURSES REGARDING 

PREVENTION OF DECUBITUS ULCERS
Table no.2: Distribution of level of knowledge score of nurses related to avoidance of ulcers 

 Poor (0-8) Average (9-17) Good (18-25)

Knowledge score 0% 25% 75%

Table no.3: Distribution of attitude of the nurses regarding avoidance of Bed sores. 

Attitude of nurses regarding avoidance of Bed sores Positive Attitude Negative Attitude 

Attitude Score 100% 0%

Discussion

In this present study a Non-Experimental Descriptive 
research design is been used. Non-Probability Purposive 
Sampling Technique was used for selecting 60 samples. 
The patient answered and the researcher recorded the 
answer. The tool included two section; the first section 
had demographic data and the second section included 
the knowledge questionnaire and Likert attitude scale. 
The data was analysed further which revealed Majority 
of the subjects 88.3% belonged to the age group of 21-25 
years, 81.7% were females, 51.7% of the subjects had 
1-2 years of experience, none of the subjects received in 
service education. Also, majority of the subjects 58.33% 
had average knowledge and the remaining 41.67% had 
good knowledge in the pretest while in the post test all of 
the subjects 100% had a good knowledge score. 90% of 
the subjects had good practice score and the remaining 
subjects 10% had an average practice score in the pretest; 
while all the subjects 100% had a good practice score in 
the post test.

Conclusion

The findings indicate that the questionnaire 
and Likert attitude scale was effective in assessing 
the knowledge and attitude of nurses related to the 
anticipation of pressure ulcer. Study also concluded that 
majority of the nurses had good cognition and positive 
beliefs towards the elimination of pressure ulcer. 
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Abstract
Introduction -Research focuses on the use of social media on psychological health during lock down among 
adolescents .Technology is having highly command on human beings. As it is found that adolescents has 
become the victim of using excessive social media. It is extremely necessary to educate young population 
regarding the correct utilization of social media to uphold in their personal as well as professional growth. 
Technology has significant impact on our body as well on mind. As our lifestyle is also changing hence social 
media is having lot of impact in our mind. 1 During complete lock down it is observed that social media has 
influence the young minds a lot. The (COVID19) epidemic is a public health emergency of international 
concern, it is decision of governmental bodies that to stop the spread the corona virus .Hence the lock down 
was announced to spread of this virus. The present pandemic situation is rapidly affecting the population and 
having the negative impact on the whole population not only on physically but mentally also. 2As when the 
complete lock down was announced it was extremely difficult to an individual to cope up with that changing 
life style. The purpose of study was to check the impact of social media on adolescents during lock down 
and it was found that the adolescents had major negative impact of excess use of social media and affected 
not only physically but emotionally also . Design - Non-Experimental Descriptive survey. Results- Non 
Probability convenience sampling technique used to collect information from 100 participants studying in 
schools and colleges. And found that 68% adolescents have negative impact and 32% have positive impact 
of social media on mental health during lock down among adolescent age group Conclusion- The research 
was emphasis on the effect of utilization of social media on mental health of young generation during lock 
down. . It is concluded that they are misusing their valuable time instead of giving focus on study which is 
leading to not only physical damage but also have impact on their psychological health 

Keywords – social media, lock down, psychological health, adolescents 

Introduction

Adolescent is very crucial phase of Human life 
because it’s a transformation from child into an adult. 
Now a day due to changing lifestyle the adolescent’s 
behaviour is also changed. This age group has become 
more attracted towards social media. And we have 
seen many parents have complaining that their child is 
using social media without any limit. This is not only 
affected physical health but psychological health of the 
child. 3 As during lock down it was found that social 
media had tremendous impact on young generation as 
well distracted their mind from studies which is further 
affected their personal and professional growth. 

Objectives of the Study

1. To know the effect of social media towards 
adolescents 

2. To assess the influence of social media on 
psychological health of adolescents 

3. To find association between influence of social 
media and mental health among adolescent 

Methodology 

The non-experimental descriptive survey study 
was conducted in the Pune city where adolescents 
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were participated through non probability convenience 
sampling technique. The self-administered structured 
questionnaires and check list were used. The collected 
data were analyzed by using descriptive and inferential 
statistics 

Analysis and Interpretation 

Description of subject characteristics

It is observed that the majority of the participants 
(67%) were under the age group of 20-21, years, (18 %) 
were from 18-19 yrs. And the remaining (15%) were 
comes under 16 -17 yrs. as of age group.

Male participants were least in numbers i.e. 25% as 
compare to female participant’s i.e.

75% %

Out of 100 participants selected for the study 
majority i.e. 1% from 10th std , 12% from 12th std and 
remaining were from 87% were from other educational 
background 

It was observed that during lock down their stay 
along with family members were 91%, alone 8% and 
1% with others. 

Discussion

The study was conducted to find out the impact of 
social media on psychological health during lock down 
among adolescents in the selected colleges of Pune 
city”. Total 100 participants have participated in the 
study. 4 Out of which three age group was selected from 
16-17yrs, 18-19 yrs and 20-21 years the majority of the 
participants were from the age group of 20-21 yrs. and 
majority of female participants have participated in the 
study. 

The liker scale was used to assess the data. After 
obtaining the data the result was found that 

The research found that 68% have negative impact 
and 32% had positive influence of social media on 
mental health of during lock down among adolescents. 
The same study was conducted with the title 5 “A Study 
on Impact of COVID-19 Lockdown on Psychological 
Health, Economy and Social Life of People in Kashmir” 
and they have found that (67.5%) reported that if this lock 

down will continue which will affect not only physical 
health of an individual but also psychological health will 
disturbed where, as (23.5%) of the participants says that 
the lockdown will not have much impact on the mental 
health as people are in the awareness of the fact that 
lockdown is extremely needed for their protection . 

Conclusion 

This Research was giving focus on the effect of 
social media on psychological health among adolescents 
during lock down .The researcher found that due to lock 
down the adolescent’s age group have been affected and 
have negative impact of use of social media and affected 
their psychological health also. 6 It is found that they 
are wasting their valuable time instead of focusing on 
studies. The current COVID-19 pandemic situation 
which is going out of control is causing widespread 
concern to public health.. The awareness needs to be 
created among youth of safely and carefully handling the 
social media so it will have balance and healthy life and 
will not affect the psychological health of an individual. 
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Abstract
Background: Environmental hygiene is a major concern in developing countries. The major factors 
responsible for poor domestic as well as environmental hygiene are poverty and population explosion. 
Practices of solid waste disposal, water waste disposal and human habitat have been contributing factors 
for poor environmental hygiene. Objective: To find out the association of knowledge on environmental 
hygiene with demographic variables of rural population in the community. Methodology: Pre-experimental 
(pretest posttest one group design) was used to find out the association of knowledge on environmental 
hygiene with demographic variables of rural population in the community. 150 samples were selected using 
convenience sampling technique. Results: Chi-square test results revealed that education (Chi-Square = 
9.309, P-Value = 0.015), family type (Chi-Square = 4.299, P-Value = 0.011) and nearby water bodies (Chi-
Square = 11.750, P-Value = 0.019) were strongly associated with the knowledge on environmental hygiene. 
Conclusion: Knowledge on environmental hygiene is achieved only by better education and family values 
in the community. 

Keywords: Association, environmental hygiene, rural population, Community 

Introduction

Population growth in developing countries is a 
contributing factor in imbalance of environmental 
hygiene. Every development that is happening due to 
urbanization is affecting the health particularly the rural 
population.[1] Lack of good sanitation practices is a 
leading cause for disease spurt in rural population. Lack 
of personal hygiene, poor management of solid wastes 
and lack of proper drainage system has paved way to 
health issues that are serious in nature.[2] 

Objective 

To find out the association of knowledge on 
environmental hygiene with demographic variables of 
rural population in the community 

Research Metholodogy 

The researcher used pre-experimental one group 
pretest and posttest research design. Sampling technique 
used was convenience sampling on 150 samples in 
Mutha Village. Self -structured questionnaire were 
used to assess the knowledge regarding environmental 
hygiene. Association of knowledge with demographic 
variables was conducted using Chi-square test.[3] 

Findings 

Association of knowledge on environmental 
hygiene with demographic variables of rural 
population in the community 
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Association of Knowledge with level of Education
n = 150

A B C D All

HIGH 3 1 3 4 11

2.933 3.740 2.127 2.200

LOW 10 7 3 2 22

5.867 7.480 4.253 4.400

MODERATE 27 43 23 24 117

31.200 39.780 22.620 23.400

All 40 51 29 30 150

Pearson Chi-Square = 9.309, DF = 6, P-Value = 0.015

Likelihood Ratio Chi-Square = 9.701, DF = 6, P-Value = 0.013 

Association of Knowledge Type of family
n = 150

A B All

HIGH 6 5 11

5.79 5.21

LOW 16 6 22

11.59 10.41

MODERATE 57 60 117

61.62 55.38

All 79 71 150

Pearson Chi-Square = 4.299, DF = 2, P-Value = 
0.011

Likelihood Ratio Chi-Square = 4.458, DF = 2, 
P-Value = 0.010 

Chi-square test was used to find association between 
the knowledge and Demographic variables. The p-values 
for education and family types are less than 0.05, 
rejecting H0 (null hypothesis) hence shows that level 
of knowledge is significantly associated with Education 
and Family Type of samples. 

Discussion 

According to a study conducted by K J Nath on 
environmental sanitation. Results revealed that the 
poverty was the main cause for poor hygiene. Public 
Institutions need to work in congruence with the local 
community leaders to contribute in the improvement 
environmental sanitation.[4] 

Conclusion

Study findings revealed that there is a significant 
association of knowledge with selected demographic 
variables. The p-values for education and family types 
are less than 0.05, rejecting H0 (null hypothesis) hence 
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shows that level of knowledge is significantly associated 
with Education and Family Type of samples. This 
shows that proper education necessarily will improve 
the mindsets of people dwelling in the rural community. 
Family values play a very important role in developing 
self as well as the community.[5] 

Limitation 

The study is limited to only the rural community of 
Pune City. 

Conflict of Interest - Nil 

Source of Finding - Self 

Ethical Clearance- Study was approved at Institute 
Research Committee. Informed concerned from each 
sample been taken for the study. 

References
1. Gough EK, Moulton LH, Mutasa K, Ntozini 

R, Stoltzfus RJ, Majo FD, Smith LE, Panic 
G, Giallourou N, Jamell M, Kosek P. Effects 
of improved water, sanitation, and hygiene 
and improved complementary feeding on 
environmental enteric dysfunction in children in 
rural Zimbabwe: A cluster-randomized controlled 

trial. PLoS neglected tropical diseases. 2020 Feb 
14;14(2):e0007963.

2. Humphrey JH, Mbuya MN, Ntozini R, Moulton 
LH, Stoltzfus RJ, Tavengwa NV, Mutasa K, 
Majo F, Mutasa B, Mangwadu G, Chasokela CM. 
Independent and combined effects of improved 
water, sanitation, and hygiene, and improved 
complementary feeding, on child stunting and 
anaemia in rural Zimbabwe: a cluster-randomised 
trial. The Lancet Global Health. 2019 Jan 
1;7(1):e132-47.

3. Kumar R. Research methodology: A step-by-step 
guide for beginners. Sage Publications Limited; 
2019 Jan 2.

4. Nath KJ. Home hygiene and environmental 
sanitation: a country situation analysis for India. 
International Journal of Environmental Health 
Research. 2003 Jan 1;13(sup1):S19-28.

5. Anthonj C, Setty KE, Ezbakhe F, Manga M, 
Hoeser C. A systematic review of water, sanitation 
and hygiene among Roma communities in Europe: 
Situation analysis, cultural context, and obstacles to 
improvement. International Journal of Hygiene and 
Environmental Health. 2020 May 1;226:113506. 



3916      Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4

A study to Assess the Effectiveness of Mindful Meditation on 
Health and Academic Adjustment Problem Faced by Nursing 

Students in Selected Colleges of Pune City

Arsha Sarangm1, Laxmi Kharatm1, Shubham Talot1, Sonopant Joshi2, Ranjana Chavan3 

1Students, 2Professor, 3Assistant Professor, Symbiosis College of Nursing, Symbiosis International (Deemed 
University), Senapati Bapat Road Pune, Maharashtra

Abstract 
Stress is one of the common problem among students of higher education institutes, it affects health 
and academic performance as well. Mindful meditation is one of the useful strategy to reduce stress and 
improves health and academic performance among young population. The objective of the study is assess 
the effectiveness of mindful meditation on health and academic adjustment problems among 1st year B Sc 
Nursing students in selected nursing colleges of Pune city. The research design adopted for this study pre-
experimental, pre-test post-test design. The study was conducted at selected nursing schools of Pune. Total 
60 students selected by purposive sampling. The data collected were analysed by descriptive and inferential 
statistics. The result showed that there are multiple health problems student faces during their first year of 
college life. The stress which occurs in early academic life causes low academic performances. Mindful 
meditation found effective on health and academic performances during early academic life hence college 
should exercise mindful meditation during their induction and orientation period. 
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Introduction 

Adjustment is a process by which a living organism 
maintains a balance between the needs and the 
circumstances. An individual feels a sort of emotional 
tension, uneasiness and restlessness when he does not 
or cannot adjust himself with social environment. Good 
(1959) states that adjustment is the process of adopting 
modes of behavior suitable to the environment or the 
changes in the environment. Unless a person is not able 
to adjust himself to the environment, he/ she cannot 
develop his/her wholesome personality.1

Stress is a natural body reaction to difficult or 
challenging situations. Clinical practice has been 
identified as one of the most anxiety producing 

components in nursing programs. Lack of experience, 
fear of making mistakes, discomfort at being evaluated 
by faculty members, worrying about giving patients the 
wrong information or medication and concern about 
possibly harming a patient are just a few of the stressors 
for the beginning student nurse.2

The researches shows that the stress among 
nursing students is high and the investigator herself has 
undergone a lot of emotional stress during the 1st year of 
B.Sc. Nursing course due to new environment, parental 
separation, work load and new peer groups.3

Mindfulness meditation has been proven effective 
for reducing stress. Recently healthcare providers of 
multiple disciplines are overwhelmingly turning to the 
practice of mindfulness meditation as a useful tool in 
building a self-care routine.4 Meditation has several 
benefits such as deeper level of relaxation, builds self-
confidence, helps to control own thought, Improve 
learning ability and memory, increase emotional 
stability, increase productivity, develop will power, 
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react more quickly and more effectively to a stressful 
event, more sociable behavior, increases listening skills 
and empathy, helps make more accurate judgments, 
greater tolerance, more balanced personality, develops 
emotional maturity experience an inner sense of 
“assurance or knowingness”, increases the synchronicity 
in your life.5 

Methodology

Study design, setting and sample size

A pre-experimental study was conducted on 
effectiveness of Mindful Meditation on adjustment 
problem among first year B.Sc. Nursing students in 
selected colleges of Pune city. The pre-experimental 
one group pre-test post-test design was adopted and 
60 samples were selected through purposive sampling 
technique. The permission was obtained from the 
Principal of Nursing Colleges of Pune city. 

Objectives of the Study

1. To assess the level of health and academic 
adjustment problem among 1st year B. Sc. Nursing 
students in selected college. 

2. To evaluate the effectiveness of mindful 
meditation on health and academic adjustment problem 

among first year B. Sc. nursing students in selected 
college

Data collection method

The tool had been prepared in two sections which 
consist of the socio demographic variable and 20 closed 
ended questions related to mindful meditation on Health 
and academic adjustment. Every right answer gained 
one (1) point and wrong answer gained zero (0). The 
overall score ranged from 1-10 from each component, 
participants with reasonably adequate adjustment 
considered 7-10 score, adequate adjustment considered 
4-6 score and poor adjustment considered 1-3 score. 

The questionnaires were administered in English 
and Marathi language. The same questionnaires were 
used before and after the providing education on mindful 
meditation programme. 

Data Analysis: The data had been analyzed through 
descriptive analysis and statistical analysis. 

Result

Section I: Description of samples based on 
personal characteristics 

Table No.1 Distribution of participants as per demographic variables 

(N=60)

Demographic variable Frequency (f) Percentage (%)

Gender:   

· Male 22 36.67

· Female 38 63.33

Residency   

· Hosteller 46 76.67

· Non-Hosteller 14 23.33

Religion   

· Hindu 46 76.67

· Muslim 4 6.67

· Christian 10 16.67

Locality   

· Urban 49 81.67

· Rural 11 18.33
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Parents’ Education   

· Graduate 36 60.00

· High school 24 40.00

Family Income   

· 11000-20000 8 13.33

· 21000-30000 22 36.67

· 31000-40000 30 50.00

Table 1: Illustrate the distribution of demographic variables of 60 students; most of the participants 38 (63.33%) 
were female and male were 22 (36.67%). 

Cont... Table No.1 Distribution of participants as per demographic variables 

(N=60)

Majority subjects 46 (76.67%) resides in hostels and 
few were 14 (23.33%) Non-hosteller.

As per religion, 46 (76.67%) subjects belong to 
Hindu religion as compare to Muslim and Christian were 
4 (6.67%) and 10 (16.67%) respectively.

The most of the participants 49 (81.67%) from 
Urban locality where as only few 11 (18.33%) from 
rural locality. 

36 (60%) parents had completed their education 
whereas 24 (40%) completed high school. 

As per family Income wise, 30 (50%) subjects 
were having monthly income of Rs.31000-40000 and 8 
(13.33%) were having Rs. 11000-20000. 

Section II: Effectiveness of Mindful meditation 
on health and Psychological adjustment problem

Figure 1 - Figure shows the Health Adjustment level of the fi rst year students on Pre-test  and Post-test

N-60
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From the above figure it shows that on Pre-test least 
participant 1 (1.67%) having poor health adjustment 
and most of them have 49 (81.67%) adequate health 
adjustment and few participants 10 (16.67%) are 
having reasonably adequate health adjustment. Post-

test very few samples 6 (10%) having adequate health 
adjustment and 54 (90%) participants are having 
reasonably adequate health adjustment. It shows there is 
an improvement in the Health aspect after the education 
on Mindful meditation.

Figure: 1 - Figure shows the Academic Adjustment levels of the first year students on Pretest and Post-test

N-60

 

From the above figure it shows that on Pre-test, few participants 3 (5%) have poor academic adjustment and 
most of the samples 44 (73.33%) have adequate psychological adjustment and 13 (21.67%) samples have reasonably 
adequate academic adjustment. Post-test 16 (26.67%) participants have adequate academic adjustment and most of 
them 44 (73.33%) are having reasonably adequate academic adjustment. It shows there is an improvement in the 
academic aspect after the education regarding the mindful meditation

Statistical 

Comparison of mean, standard deviation and paired ‘t’ test showing effectiveness of mindful meditation and 
their in health and psychological adjustment. 

S.No. Assessment Mean S.D Mean difference ‘t’ value 

1 Pre-test 12.05 2.57

4.05 17.28

2 Post-test 16.10 2.09

Comparison of mean and standard deviation on 
health and academicl adjustment after administration 
of mindful meditation among first year B Sc Nursing 
students found that pre-test mean was 12.05 with 

Standard deviation 2.57 and post-test level adjustment 
increased to 16.10 with SD 2.09. The mean difference 
was found to be 4.05. The paired‘t’ test was applied 
with df 59 and value found 17.28 at significant level of 
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p<0.05. It proves that mindful meditation is effective 
tool to improve the health and academic adjustment 
among the first year B Sc Nursing students 

Discussion

A study was conducted to assess the effect of mindful 
meditation on health and academic adjustment among 
first year B Sc Nursing students in selected nursing 
colleges of Pune city. 20 questionnaire was asked to 
60 participants who were selected through purposive 
sampling. Sessions on mindful meditation was given 
to the participants which was selected as per laid down 
criteria. Post-test was conducted and same questionnaire 
was used for data collection. Result revealed that mindful 
meditation is useful means to reduce stress and improves 
health and academic performance of the students. Paired 
‘t’ test was applied to confirm the effectiveness of the 
meditation sessions at <0.05 level of significance and 
it was confirmed that mindful meditation is useful in 
health and academic adjustments among first year B Sc 
Nursing students 

Conclusion 

Mindfulness is regarded not as something to get 
or to acquire, but as an internal resource that already 
exists, patiently awaiting to be reawakened. The study 
had found that increased mindfulness can improve 
psychological functions, reduce in suffering, and has 
been proved to be an important predictor of depression 
in nursing students 
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Abstract
Background: COVID-19 is world-wide concern affecting the educational institute (EIs). This widespread 
drive to a strong reaction among the student involvement facing anxiety. 

Objectives: This cross- sectional study is designed to inspect student’s anxiety and coping strategies during 
the COVID-19 pandemic. 

Results: Results displays that students are retained with anxiety and consciousness. Nontherapeutic 
preventive measures were discern as efficient method. Students were pleased with the government’s response 
to alleviate dilemmas. Although, a reluctant view with online- teaching learning access was noted. 

Conclusions: Students used enormous ways to adopt the situation mentally and physically. It’s important to 
abide student’s insanity during this COVID -19 Widespread. 

Key words: Anxiety, Monetary, Fear, Coping Strategies, Insanity, COVID- 19 Widespread 

Background and need of the study

Anxiety is very common in students even during 
normal event. In pune during widespread and lockdown 
period students have come across monetary, fear, anxiety 
and challenges of correspondence instructions.  The 
objective of this study was to assess levels of anxiety 
and ways of coping among students.1Around the month 
of January, the World health organization declared the 
eruption of Novel Coronavirus infection COVID- 19, as 
societal climax among a globe.2 The first documented 
death outside the Wuhan China, was in Karnataka 
on March 13, 2020 as a travel history. WHO also 
declared that there high drive of spreading COVID-19 
in others countries around the globe? According to 
WHO hypotheses COVID-19 is diagnosed as highly 
widespread disease across the centuries.3 Moreover, 
Quarantine term had come into existence by the official 
authority to help people and to bifurcate the adverse 
effects of COVID-19 infection. However, the crises 

have knock out in lower socioeconomic group than 
higher society people. 4 Consequently, there is no valid 
evidence, of using antiviral drugs alone or combination 
of corticosteroids can improve the out coming result 
among patients. No specific treatment or vaccinations 
are available for the disease. 5Since than established of 
COVID-19 Widespread, the psychological and physical 
challenges are recorded as proof. The spread of disease 
has created fear and anxiety among people. These 
widespread has impacted the educational institute and 
several other universities. 6 The curriculum was stopped 
during lockdown period. Majority of educational 
institutes and universities have encounter the threat 
with synchronous E-learning source. 7 Universities and 
educational institutes are convinced to manage situation 
regarding widespread to inculcate healthy habits 
among students. Scrutinizing the approach of above all 
constrain, the study steered to assess the level of anxiety 
and assess the level of coping strategies adopted by the 
students regarding managing education in COVID – 19 
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Widespread.8

Research Methodology

A survey designed was conducted during May-June 2020, whereas adolescent (≥25 years old) the students 
residing in Pune city were included in the study Nonprobability convenience sampling technique was used. Data was 
collected by structured questionnaire. Data was processed and analyzed in descriptive and inferential way. 

Table 1. Demographic characteristics of survey respondents.

SR.N Demographic variables Frequency Percentage %

1 Gender

a Male 31 48

b Female 38 76

2 Age 

a 14-18 years 0 0

b 18-20years 0 16

c 20-30years 30 79

d 30-40years 0 0

3 Educational Level

a Primary 0 0

b Secondary 5 10

c Graduate 42 84

d Post-Graduate 0 0

4 Residence

a Urban 32 64

b  Rural 0 0

c Tropical Areas 0 0

d None of these 0 0

5 Occupation

a Business 0 0

b Services 34 68

c Agriculture 0 0

d Housewives 0 0

6 Marital Status

a Married 6 12

b Single 43 86

c Divorcee 0 0

d Widow 0 0

Table 1: Shows maximum number of females 76% was included in study from the age group between the 20-30 
years and they were from graduate level 84% all of them were from urban city.
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Figure 1: Education Challenges faced during COVID-19.

 
Figure 1: shows lots of communication gaps 64% and quantity and quality is affected 64%. Also, internet 

accesses are big challenged 66% in managing the education during Widespread of COVID-19.
Figure 2: PERSONAL COPING STATERGIES. (During community quarantine)

Figure 2: Shows relaxation therapy 64% is used as coping strategy to overcome widespread 

Ethical Approval: Ethical approval was obtained 
from IRC Committee of College.

Source of Funding: Nil

Confl ict of Interest: Nil

Conclusion: Shows sample faced communication 
gap and internet accessibility during this widespread. 
Thus group formation is necessary to avoid 
communication gap and provide common website for 
E-learning.
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Abstract
Background: Assessment of public general knowledge on coronavirus and its management is essential to 
develop health policies for segregating the spread of disease. 

Objectives: To assess the level of knowledge regarding Coronavirus among the people residing in Pune city. 
To identify its predicators Respiratory Syndrome due to Coronavirus. 

Methods: A survey designed was conducted during April-May 2020, whereas adult (≥ 18 years old) the 
people residing in pune city were included in the study. Non probablity convience sampling technique was 
used. Data was collected by structured questionnaire. Data was processed and analyzed in descriptive and 
infrential way. 

Results: A total 60 samples were recruited (age range18-30 years) the majorities were male and 45% were 
university graduate students. Among all interviewees 35% believed that the disease transmission can occurs 
through infected birds and animals. As a result the disease has no specific treatment was known by 45% and 
20% of them denied any role of traditional medicines in preventions and treatment of disease? Participants 
had satisfactory knowledge about the disease and its management were.Conclusions: Although effort done 
by health professionals in city to educate the people and to expand their awareness about disease, there is 
knowledge deficit among local public. Future planning and educational interventions should focus on people 
and those who have educational background below the university level.

Key words: Knowledge, Corona Virus, Management, Respiratory syndrome

Background and Need of the study

The last two durationhave viewed the emergence of 
advance respiratory tract disease which has threatened the 
global health around the world 1. Examples of diseases 
are contributed in form SARS (severe acute respiratory 
syndrome) Also, Middle East respiratory syndrome 
(MERS) is a viral respiratory disease caused by a novel 
coronavirus it is symbolized as (Middle East respiratory 
syndrome coronavirus, or MERS‐CoV)2. Coronavirus is 
group of large viruses consists of common cold to severe 
acute respiratory tract infections 3. Occurrence of disease 
and death are higher among men as compared to woman, 
among age between 20 to 25 years there is higher mortality 
rate among the younger people with less immunity 4. In 
Pune since 2019 a total of 1233 cases are confirmed with 
diseases, of which 979 are taking treatment 79 persons 
have died and of which 182 cases have discharged 

from the hospital after effective recovery and 45 people 
are in crucial stage 5 Knowledge about disease and 
its transmission is significant to developed effective 
control. The transmission of respiratory syndrome due 
coronavirus is frequent, among family members, mostly 
occurs in health care settings and people coming around 
close contact with infected person 6. The disease mainly 
affects the lower respiratory tract muscles following with 
clinical features: Fever, cough, difficulty in breathing, 
Pneumonia, which can increase to acute respiratory 
distress syndrome, if the threshold progress then death 
is confirmed as per health professionals 7.However, 
there is no valid evidence, of using antiviral drugs alone 
or combination of corticosteroids can improve the out 
coming result among patients. No specific treatment or 
vaccinations are available for the disease 8.
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Heath professionals in Pune have taken measurable 
efforts in order to control the spread of disease 9. 
Health education plays an important role in controlling 
the infectious disease 10. Few studies were conducted 
among the city and health care workers to assess the 
knowledge about spread of disease and its management 
11. Assessment among the public general knowledge on 
respiratory syndrome due to coronavirus is delicate to 
develop the health policy in regulation of the disease. 
As a result, this study was conducted to rule out the 
following 

Objectives

1. To assess the level of knowledge on Respiratory 
Syndrome and to identify arithmeticalvariables 
associated with adequate level of knowledge if any. 

Research Methodology

A survey designed was conducted during April-
May 2020, whereas adult (≥ 18 years old) the people 
residing in pune city were included in the study. Non 
probablity convience sampling technique was used. 
Data was collected by structured questionnaire. Data 
was processed and analyzed in descriptive and infrential 
way

Results 
Table 1. Demographic characteristics of survey respondents.

SR.N Demographic varaibles Frequency Percentage %
1 Gender
a Male 31 52
b Female 29 48
2 Age 
a 14-18 years 0 0
b 18-20years 21 35
c 20-30years 8 13
d 30-40years 31 52
3 Educational Level
a Primary 0 0
b Secondary 38 63
c Graduate 22 37
d Post-Graduate 0 0
4 Residence
a Urban 60 100
b  Rural 0 0
c Tropical Areas 0 0
d None of these 0 0
5 Occupation
a Business 0 0
b Services 18 30
c Agriculture 0 0
d Housewives 42 70
6 Marital Status
a Married 42 70
b Single 18 30
c Divorcee 0 0
d Widow 0 0
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Table 1: Shows Maximum number of males 52% was included in the stduy whearas from the age group between 30 
-40 years and they were from secondary educal level 63% all of them was from urban city

Figure 1: Knowledge related to cornona virus and its mangement

Figure 1: Shows samples had more knoweldge 58% 
on sign and symptoms of corna and its prevention but 
leass knowledge 13% about its mangement.

Ethical Approval: Ethical approval was obtained 
from IRC Committee of College.

Source of Funding: Nil

Confl ict of Interest: Nil 

Conclusion

Shows samples had more knoweldge on sign 
and symptoms of corna and its prevention but leass 
knowledge about its mangement.Thus more awareness 
must be spread on its management also.
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Abstract 
Introduction : In communicable diseases, one of the important and prime aspect is practice of hygiene for 
individual’s health and well-being. These communicable diseases are considered to be contribute Objective: 
To assess the existing level of knowledge regarding environmental hygiene in rural community Materials and 
methods: Study has adopted Non experimental research approach and descriptive survey research design. 
Self administered structured questionnaire were used to assess the knowledge regarding environmental 
hygiene. After obtaining the permission from each respondents the questionnaire was administered and 
survey form was collected. Written consent was taken from each sample prior to pretest. Sample size was 
150 . Setting was Mutha Village of Pune city. and samples were from population from rural community 
Results Majority of respondents has poor knowledge (47.7%), 40% of respondents has average knowledge 
and only 13.3% respondents has poor knowledge regarding environmental hygiene Conclusion:. Study 
concluded that residents of rural community has poor knowledge regarding environmental hygiene.

Keywords: Descriptive , Rural Residents, Knowledge, Environmental hygiene. 

Introduction 

There is an unwillingness to recognize and admit 
the home as a setting of equal status along with the 
community institutions for transmits of spreading 
of different types of disease in the community [1]. In 
communicable diseases, one of the important and prime 
aspect is practice of hygiene for individual’s health and 
well-being. These communicable diseases are considered 
to be contribute 80% of the illnesses together with other 
infectious diseases and for malnutrition[2] 

Out of important factors, few factors like sanitation, 
hygiene and water is considered important and , lower and 
avoid the burden of communicable diseases significantly 
if measures been taken [3] There are factors like sanitary 
material , water and facility of sanitation can bound 
expressively hygiene practice that if a discrepancy and 
inequality between knowledge or attitude and practice 
can be expected. 

Study findings shown that washing hands with soap 
and water can reduce diarrheal disease by 35% or more[4]

Objectives

· To assess the existing level of knowledge 
regarding environmental hygiene in rural community. 

Research Metholodogy

Study has adopted Non experimental research 
approach and descriptive survey research design. Self 
administered structured questionnaire were used to 
assess the knowledge regarding environmental hygiene. 
After obtaining the permission from each respondents 
the questionnaire was administered and survey form was 
collected. Written consent was taken from each sample 
prior to pretest. Sample size was 150 . Setting was Mutha 
Village of Pune city. and samples were from population 
from rural community 

DOI Number: 10.37506/ijfmt.v14i4.12250
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Findings 
Section I

T able 1: Demographic variables in terms of frequency and percentage 

n=150

Variables Frequency (f) Percentage%

Gender
Male 75 50

Female 75 50

Marital status

Married 66 44

Unmarried 42 28

Widow 42 28

Nearby health facility

PHC 150 100

CHC 0 0

District hospital 0 0

Other (specify) 0 0

Kitchen
Separate room 130 86.7

Combination room for kitchen 20 13.3

How do you dispose 
sanitary pads?

Through in fi eld 44 29.33

Through with other domestic waste 40 26.67

Burn them 33 22

In separate pouch with red mark 33 22

Do you have access to 
personal toilet?

Yes 150 100

No 0 0

Common toilet 0 0

Open defecation 0 0

 
Fig 1 : Pie diagram showing distribution of samples as per gender wise
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SECTION II
Data related to the knowledge on environmental hygiene among rural community 

Table 2: Knowledge level about environmental hygiene

 

Majority of respondents has poor knowledge (47.7%), 40% of respondents has average knowledge and only 
13.3% respondents has poor knowledge regarding environmental hygiene. 

Discussion

Present study findings shown there regarding 
environmental hygiene the knowledge level is poor 
(13.3%) among residents of rural community

Study findings regarding the hygiene knowledge of 
the respondents shown 150 (44%) were knowledgeable. 
[5] 

Conclusion

Study concluded that residents of rural community 
has poor knowledge regarding environmental hygiene. 
Timely education on awareness programme to be 
arranged where all members of the family and all 
sectors from community individual to be involved in 
the programme educating the people on environmental 
hygiene which is highly recommended to prevent disease 
and to promote healthy environment. 
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Abstract
Introduction and objective: The prevalence rate of musculoskeletal pain among Indian school-going 
children is 55% to 85% in between and the recommended weight is given to school children should be 
less than 10% of the body weight but children carry bag weight on the body i.e. 15% of the body weight. 
Hence the main objective of this study was to correlate the weight of the student with bag weight and 
musculoskeletal quandry. Methodology: Quantitative approach with non-experimental correlational design 
used in this study to assess the musculoskeletal quandry with the bag carried by children studying at selected 
school of Pune”. Musculoskeletal pain was assessed with the help of standardized tool which was Modified 
cornell musculoskeletal discomfort questionnaire, Wongs baker pain rating scale. 200 school children were 
selected by using Non-probability convenient sampling technique. In this study the data was analysed using 
Pearson coefficient correlation test, and Fishers’ exact test. Result: The following observation were made 
from the study. The p-values for this test were large for these parameters, which is evident that though there 
is a negative correlation of weight of students with Pain frequency (0.490), Discomfort (0.422), Interference 
(0.432), and Pain (0.486), the correlation is not significant Pearson’s correlation coefficient between the 
weight of school children and bag weight was 0.12 which is positive. Fisher’s exact test was applied to find 
the association and the result shows that the p-value is less than 0.05 it indicates that there is a significant 
association with the musculoskeletal quandry. Conclusion: Hence, the significance of this study indicates of 
evidence for the null hypothesis and analysis and results show that there is a negative correlation between 
the weight of the student with the bag weight. 

Keywords: Assess, Musculoskeletal Quandry, Heavy bag pack, School children.

Introduction

School children have been estimated that 40 million 
students across the overall United States carry their 
stuff or material in their school backpacks and there is 
a very serious concern about how the heavy backpack 
gives the harmful effect on their spine. The multiple 
professional associations have given the guidelines for 
safe backpack e.g. American Academy of Orthopedic 
Surgeon, American Occupational Therapy (1). 

The prevalence rate of musculoskeletal pain among 
Indian school-going children is approximate 55% to 
85% in between and the recommended weight is given 

to school children should less 10% of the bodyweight 
but children carry bag weight on the body i.e. 15% of 
the body weight.2

The parents had risen their voice against the 
organization and representative who are present in the 
schools and the teachers, health professionals, school 
authorities, students themselves have risen the voice 
against the heavy loads which must be carried by 
students.4 There are many pieces of research which have 
proven the strong correlation between heavy school bag 
and physical problem in all students that can result in 
severe complications.5 
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Objectives

• To assess the musculoskeletal quandry of the 
students.

• To correlate the weight of the student with bag 
weight and musculoskeletal quandry.

• To associate the selected demographic variables 
with the musculoskeletal quandry

Material and Method

It is a quantitative study; Non-experimental 
correlation design has been used. Study conducted 
in selected schools of Pune. 200 school children were 
included in the study using non-probability convenience 
sampling technique. The study participants were given 
proper information about the study and consent obtained 
from their parents. Their confidentiality and anonymity 
have been maintained and the data was obtained with 
the help of standardized tool which was Modified cornell 
musculoskeletal discomfort questionnaire, Wongs baker 
pain rating scale. Findings: The following observation 
were made from the study based on description of 
samples (students) based on their personal characteristics 
in terms of frequency and percentages. In this study, the 
sample consist of 200 school children in which 55.5% 
were male and 44.5% were female. Majority of school 
children fall in the age group from 13-14 years whereas 
27% school children in age group from 11-12 years and 
the minimum children fall in the age group of 15 years. 
In this study data were collected from 6th, 7th, 8th and 9th 
standard student in which maximum number of students 
were studying in the 9th standard i.e.30.5%. Among 111 
male students, 45.9% had weight ranging from 25.9-
54.8 kg, on other hand among 89 girls 43.8% of the 
girls had weight ranging from 26.7-53.4 kg. 55% of the 
male children had height ranging from 133.0-158.6 cm 
whereas majority of the female students i.e.49.4% fall in 
the shortest height group ranging from 133.7-157.5 cm. 
Maximum number of the student had school bus as their 
mode of transport. Maximum number of students had 
their classroom on 3rd floor whereas 2nd and 4th floor had 
30.5% students each. 

Table 1: Frequency of Pain, ache experience 
among the students based on Modified Cornell 

Musculoskeletal scale

N=200

Frequency of pain Freq %

Slight frequent 131 65.5%

Moderate frequent 68 34.0%

Very frequent 1 0.5%

The data in table1. Shows that majority of 65.5% of 
the students had slight frequent pain ache whereas 34% 
of them had moderate frequency of pain, ache and 0.5% 
of them had very high frequency of pain and ache.

Table 2: Discomfort experienced due to ache, pain 
among the students based on Modified Cornell 

Musculoskeletal scale
N=200

Discomfort due to pain, ache Freq %

Slight discomfort 189 94.5%

Moderate discomfort 10 5.0%

Very much discomfort able 1 0.5%

The data in table 2. Shows that maximum of 94.5% 
of the students had slight discomfort due to pain, ache, 
5% of them had moderate discomfort and 0.5% of them 
had very much discomfort able due to pain and ache.

Table 3: Interference experienced due to ache, pain 
among the students based on Modified Cornell 

Musculoskeletal scale

N=200

Interference due to pain, ache Freq %

Slight interference 180 90.0%

Moderate interference 20 10.0%

Very much interference 0 0.0%
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The data in table 3. Describes that among 200 
school children in which 90% of the students had slight 
interference due to pain, ache whereas 10% of them had 
moderate interference due to pain and ache. 

Table 4: Pain among the students based on Wong 
Baker Faces Pain rating scale

N=200

Pain Freq %

No hurt (0) 14 7.0%

Hurts little bit (2) 63 31.5%

Hurts little more (4) 67 33.5%

Hurts even more (6) 43 21.5%

Hurts whole lot (8) 12 6.0%

Hurts worst (10) 1 0.5%

The data in table 4. Shows that 7% of the school 
students had no hurt, for 31.5% of them had little bit 
hurt, for 33.5% of them, hurt little more, for 21.5% of 
them had hurt even more, for 6% of them it hurt whole 
lot and for 0.5% of them hurt worst.

Table 5: Correlation with the weight of the student 
with bag weight and musculoskeletal Quandry

N = 200  

Parameter r t p-value

Pain frequency score -0.04 0.02 0.490

Discomfort score -0.12 0.20 0.422

Interference score -0.11 0.17 0.432

Pain score -0.05 0.03 0.486

School bag weight 0.12 0.21 0.415

Researcher used Pearson’s correlation coefficient 
to assess the correlation between weight of the 
student with bag weight and musculoskeletal quandry 
(Pain frequency, Discomfort, Interference and Pain). 
Correlation coefficient of weight with musculoskeletal 
quandry were negative, which indicates that less the 
weight of the student, more are the pain frequency, 
discomfort due to pain & ache, interference due to pain 
& ache. The significance of this relationship was tested 

using t-test for significance of correlation coefficient. 
The p-values for this test were large for these parameters, 
which is evident that though there is negative correlation 
of weight of students with musculoskeletal quandry. 
Pearson’s correlation coefficient between weight 
of school children and bag weight was 0.12 which 
is positive. The strength of this positive correlation 
was tested using t-test for significance of correlation 
coefficient. P-value for this test was large (greater than 
0.05), the correlation between weight of school children 
and weight of bag though positive is not significant.

Fisher’s exact test was used for association 
between frequency of pain, interference due to pain, 
Wong baker pain scale and demographic variables of 
school children: All the p-value corresponding to class, 
gender, weight of the female child, floor of classroom, 
height of the male child is small (less than 0.05), 
demographic variables are found to have significant 
association with frequency of pain of school children. 
Hence, the significance of this study shows that the 
p-values are greater than 0.05 it indicates evidence for 
the null hypothesis this means the researcher retains the 
null hypothesis and rejects the alternative hypothesis. 

Discussion

Similar results were seen in a study the researcher 
did the study on effect of weight of backpack and 
physiological stress among school going children as the 
study result say that in their study the p-value was higher 
than 0.05 level of significant which showed that the null 
hypothesis was accepted and there were no significant 
differences between the comparison of backpack weight 
and recommended backpack weight and physiological 
stress due to carrying heavy backpacks (2) . 

Ethical Clearance: Ethical clearance was taken 
from Symbiosis College of Nursing Institutional 
Research Committee authorities before conducting the 
study. Informed consent was taken from the parents. 
Information given to the responders regarding the data 
collection procedure. The collected data was used only 
for research purpose and kept confidential.
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Recommendation

· It is suggested that the study may be replicated 
using a larger population of samples, to know the 
relationship heavy bag weight with a musculoskeletal 
problem.

· It is also suggested that the researcher can focus 
on the calcium and other micronutrient assessment with 
quandry issues.

· A further research study should focus on 
lifestyle and endurance and psychological domain 
causing fatigue and pain cannot be overlooked.

Conclusion

School attendance is a daily routine for school 
children but with that carrying heavy backpack is also 
the same as a daily routine for students. The improper 
handling of school bags with excessive bag weight can 
lead to back pain in schoolchildren. It is recommended 
that the children carrying school backpack not more than 
10% of their body weight but it is a concern for school 

children since it increases the risk of chronic back pain 
in their adulthood (3).
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Abstract 
Background: Communicable diseases are those that spread by an infectious agent, such as bacteria, viruses, 
fungi or parasites. Leprosy was once feared as a highly contagious and devastating disease, but it doesn’t 
spread easily and treatment is very effective.1 However, if left untreated, the nerve damage can result in 
crippling of hands and feet, paralysis, and blindness. Leprosy and Tuberculosis, is been a threatening issue all 
over the world. It’s been hugely spreading, since it caused by air-borne organisms and is highly contagious. 
It’s been observed that 1/3rd population of the world have latent tuberculosis, which simply means, if not 
taken care, they can develop higher stages and get ill. 2There is a strong need to identify the cases at early 
stages so that mortality and morbidity can be prevented

Aim and Objective: This study aims to identify the suspects cases of leprosy and tuberculosis based on 
tentative sign and symptoms and its association with the gender so that early detection can be done to reduce 
the mortality and morbidity rates.

Research Methodology: The quantitative approach is used for the Study. A descriptive survey design is 
adopted on 300 samples which are chosen by the convenience sampling method. An assessment protocol has 
been prepared to assess the sign and symptoms of leprosy and Tuberculosis. The suspect cases then referred 
to the Urban Primary Health centres for the confirmation of the diagnosis so that treatment can be initiated 
at the earliest.

Results and conclusion : The study results showed,almost 13 to 15 suspects found in the Urban slum with 
the surveyed population of 300. The associated factors with selected demographic variables were lesion and 
eye pain in leprosy cases and cough in Tuberculosis Cases .The suspect cases are referred to UPH where 13 
cases of Leprosy and 14 cases of Tuberculosis were confirmed. It is recommended that the associated factors 
need to be explored further to rule out the other factors relate to incidence of diseases. 

Keywords: leprosy, Tuberculosis, Suspect Cases, Urban Slums 

Background

“Prevention is always better than cure. When 
Something with the passage of time might become 
dangerous, then it is better to take a precautionary step 
to combat the danger.  In fact, “Prevention is better than 
cure” is one of the most common and popular proverbs.1 
Prevention means to avoid and cure means to correct 
anything that is troublesome or detrimental. “Early 
diagnosis and its treatment “play a role to prevent 
many communicable diseases. And identifying High 
risk cases and their management is one of the challenges 
in community.2

Communicable diseases are those that spread by 
an infectious agent, such as bacteria, viruses, fungi 
or parasites. Most of these diseases can be passed 
from person to person so the words “contagious” 
or “infectious” are often used when talking about 
communicable diseases. Some communicable disease 
spread through the air. 3Others require direct contact 
with a contaminated surface, food or beverage, blood 
or other bodily fluids. In some cases, a bite from an 
infected animal or insect is also capable of spreading the 
disease. Some diseases can be transmitted in more than 
one way.4

DOI Number: 10.37506/ijfmt.v14i4.12252
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Leprosy also known as H. disease (also known as 
leprosy) is an infection caused by slow-growing bacteria 
called Mycobacterium leprae. It can affect the nerves, 
skin, eyes, and lining of the nose (nasal mucosa). With 
early diagnosis and treatment, the disease can be cured. 
People with Hansen’s disease can continue to work and 
lead an active life during and after treatment.4

Leprosy was once feared as a highly contagious 
and devastating disease, but it doesn’t spread easily and 
treatment is very effective. However, if left untreated, 
the nerve damage can result in crippling of hands and 
feet, paralysis, and blindness.4

Tuberculosis (TB) is caused by a bacterium 
called Mycobacterium tuberculi. The bacteria usually 
attack the lungs, but TB bacteria can attack any part 
of the body such as the kidney, spine, and brain. Not 
everyone infected with TB bacteria becomes sick. As 
a result, two TB-related conditions exist: latent TB 
infection (LTBI) and TB disease. If not treated properly, 
TB disease can be fatal.3,5

Leprosy and Tuberculosis, is been a threatening 
issue all over the world. It’s been hugely spreading, 
since it is transmitted through air-borne route organisms 
and is highly contagious. It’s been observed that 1/3rd 
population of the world have latent tuberculosis, which 
simply means, if not taken care, they can develop higher 
stages and get ill. A person who is been treated with 
tuberculosis has to be conscious towards hygiene. Since, 
with closer contacts it will spread over. It is always 
better to prevent this spreading rather than curing it later. 

But now it’s time to act and need to focus on 
prevention of the communicable disease by public 
awareness by educating the community people. Early 
diagnosis /High risk cases in the community and need 
to take prompt action against this communicable disease 
by educating general public.

Aim and Objective: This study aims to identify 
the suspects cases of leprosy and tuberculosis based on 
tentative sign and symptoms so that early detection can 
be done to reduce the mortality and morbidity rates.

Research Methodology: The quantitaive approach 
is used for the Study. A descriptive survey design 
is adopted on 300 samples which are chosen by the 
convenience sampling method. An assessment protocol 

was prepared to assess the sign and symptoms of leprosy 
and Tuberculosis. The suspect cases then referred to the 
Urban Primary Health centres for the confirmation of the 
diagnosis so that treatment can be initiated at the earliest.

Results

Section I: Demographic characterstics of the 
samples

Majority of subjects were female (78%) and (22%) 
were male. Majority of the subjects were living in a joint 
family in (68%) whereas (32%) were living in a nuclear 
family.

Section II:Distribution of Clinical Manifestation 
of Leprosy

Majority of subjects (95.7%) had no lesions over 
the body surface and (4.3%) had lesions over the 
body surface. Majority of subjects (95.3%) had no 
ulceration and (4.7%) had ulceration over the body 
surface area.8.3% had numbness or tingling sensation 
over the body surface area.8% of subject had the 
muscle pain along with the other clinical manifestation 
and only.(13.7%) had presence of eye pain as clinical 
manifestation. 30% had change in vision. 

Section III:Distribution of Clinical Manifestation of 
Tuberculosis

According to the presence of chest pain. Majority 
of subjects (87.3%) had no presence of chest pain and 
(12.7%) had the presence of chest pain.Majority of 
subjects (87.3%) had no complain of blood in sputum 
and 12.7% subject had sputum production with blood. 
30% of cases showed Anorexia Symptoms. 100% 
samples shows the symptoms of weakness. Majority 
of subjects (94%) had no symptoms of night sweat and 
only 6% had night sweat complain. 

Section IV: Association between gender and 
presence of symptoms of Leprosy 

Non parametric Chi square test was used to 
identify the association between gender and Clinical 
manifestation of Leprosy. No clinical manifestation 
seems associated except Presence of Lesion and eye 
pain. The standardized statistic is 3.335.in case of lesion 
and .257 in case of Eye pain. The expected count is less 
than 5. 
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Table 1: Association of Presence of lesion in leprosy with gender 

  N=300

Value Df Asymp. Sig. 
(2-sided)

Exact Sig. 
(2-sided)

Exact Sig. 
(1-sided)

Point 
Probability

Pearson Chi-Square 11.370a 2 .003 .037

Likelihood Ratio 4.786 2 .091 .053

Fisher’s Exact Test 7.174 .024

Linear-by-Linear 
Association 11.120b 1 .001 .020 .020 .013

N of Valid Cases 300

Table 2: Association of Presence of eye pain in leprosy with gender 

Value Df Asymp. Sig. 
(2-sided)

Exact Sig. 
(2-sided)

Exact Sig. 
(1-sided)

Point 
Probability

Pearson Chi-Square .370a 2 .831 .872

Likelihood Ratio .369 2 .832 .872

Fisher’s Exact Test .649 .872

Linear-by-Linear 
Association .066b 1 .797 .880 .492 .05

N of Valid Cases 300

Section V: Association between gender and presence of symptoms of Tubeculosis 

Non parametric Chi square test was used to identify the association between gender and Clinical manifestation 
of Tuberculosis. No clinical manifestation seems associated except Cough. The standardized statistic is 1.491. 2 cells 
(33.3%) have expected count less than 5. 

Table 3: Association of Presence of Cough in Tuberculosis with gender

Value df Asymp. Sig. 
(2-sided)

Exact Sig. 
(2-sided)

Exact Sig. 
(1-sided)

Point 
Probability

Pearson Chi-Square 8.393a 2 .015 .010
Likelihood Ratio 9.488 2 .009 .006

Fisher’s Exact Test 8.990 .007
Linear-by-Linear 

Association 2.222b 1 .136 .170 .002 .001

N of Valid Cases 300



3938      Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4

Conclusion

The study concluded that there are almost 13 to 15 
suspects found in the Urban slum with the surveyed 
population of 300. The associated factors seem to be 
lesions and eye pain and cough in case of tuberculosis. 
The suspect cases are referred to UPH where 13 cases of 
Leprosy and 14 cases of Tuberculosis were confirmed. 
It is recommended that the associated factors need to be 
explored further to rule out the associated reason and 
causes so that mortality and morbidity can be prevented. 

Ethical Clearance: Taken from Institutional 
research Committee
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Source of Funding: Self 

References:

1. Hay RJ, Johns NE, Williams HC, et al. The global 
burden of skin disease in 2010: an analysis of the 
prevalence and impact of skin conditions. J Invest 
Dermatol 2014; 134: 1527–34.

2. Stop TB Partnership. Data for action for 
tuberculosis key, vulnerable and underserved 
populations: working document. September, 
2017. http://www.stoptb.org/assets/documents/
communities/Data%20for%20 Action%20for%20
Tuberculosis%20Key,%20Vulnerable%20and%20 
Underserved%20Populations%20Sept%202017.
pdf (accessed March 2, 2020).

3. WHO. Global tuberculosis report 2018. Sept 18, 
2018. https://www.who. int/tb/publications/global_
report/en/ (accessed March 3, 2020).

4. Wilder-Smith EP,Van Brake WH. 
Nervedamagein leprosy and its management.
Na tCl inPrac tNeuro l .2008 ;4 (12) :656–63 .
Epub2008/11/13.h t tps : / /doi .org /10.1038/
ncpneuro0941  2) (PDF) Leprosy survey among rural 
communities and wild armadillos from Amazonas 
state, Northern Brazil. Available from: https://
www.researchgate.net/publication/330301526_
Leprosy_survey_among_rural_communities_
and_wild_armadillos_from_Amazonas_state_
Northern_Brazil [accessed Apr 06 2020].

5. Globalleprosyupdate,2014: need for early case 
detection. Wkly Epidemiol Rec .2015: 90(36):461–
74.Epub2015/09/08. 



Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4      3939

A Phenomenological Study of Pregnant Women’s Experience : 
COVID-19 Lockdown Period

Sheela Upendra1 , Seeta Devi2, Jasneet Kaur2, Shital Waghmare2, Sheetal Barde2

1Assoc. Professor, 2Asst Professor, Symbiosis College of Nursing, Symbiosis International (Deemed University), 
Pune

Abstract
Introduction and objective: Pregnant women are facing challenges with the restrictions during the lockdown 
period. Advices/instructions from husband and support system contribute to anxiety. The objective of the 
study includes describing pregnant women’s experiences during COVID -19 lockdown period. Material 
and Method: Qualitative Research Approach and Descriptive Phenomenological as research Design were 
used. Sample size was four Pregnant women from Urban community during COVID -19 lockdown period 
.The investigator collected the data on lived experiences of pregnant women through in-depth interview, 
which was lasted for 45-60 minutes. Qualitative rigor was done, researcher ‘Bracketed’ her own feelings 
and experiences about the content under investigation. Triangulation was applied and member checking was 
done. To ensure credibility the investigator had co researcher review the data. Dependability is achieved by 
clearly laid down the steps and also in analysis process to ensure that anyone wishing to conduct study can 
easily follow and carry out the steps. Transferability of the study was ensured by the exhibition of a dense 
narration of the samples research context and setting. The quality of data collected was significant. Finding: 
Four themes were emerged: Unknown fear, Anxiety, inclination towards Spirituality and State of Dilemma. 
Conclusion: Most of the participant reported a negative overall experience but very much appreciated the 
support of husband and other family members. Shown strong peer relationships creating an environment 
which is supportive in nature. An unknown fear and pressure is prevailing which needs to be addressed

Key words : Phenomenological Study, Pregnant Women , Experience , COVID-19, Lockdown Period 

Introduction

Pregnant women are facing challenges with the 
restrictions during the lockdown period. Advices and 
instructions from husband and support system contribute 
to anxiety.

As per Indian Council of Medical Research, that 
transmission of coronavirus from mother to baby 
before birth or during delivery is possible although the 
proportion of pregnancies affected and the significance 
to the neonate is yet to be determined [1] 

Study of Psychological Assessment journal shows 
the that pregnant women’s feelings about their changing 
bodies could help predict how well the mother might 
bond with her unborn baby and her emotional well-being 
after childbirth [2]

Marie Health , spokes person fro Midwives 
Australia says “The impact of those restrictions during 
labor is going to be very traumatic for many women. the 
resulting anxieties of expecting parents -- are about to 
get worse[3] .Pregnant women have a lot of queries about 
whether coronavirus poses a threat to self and her baby[4]. 
Pregnant women are more vulnerable to infection with 
COVID-19 compared to the general population[5]

Purpose: The purpose of this phenomenological 
study was to describe lived experience in COVID -19 
lockdown period from the perspective of pregnant 
women.

Problem statement: “A phenomenological study 
of pregnant women’s experience: COVID-19 Lockdown 
period”

DOI Number: 10.37506/ijfmt.v14i4.12253
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Objective: To describe Pregnant women’s 
experiences during COVID -19 lockdown period.

Significance of Study: It was the purpose of this 
study to contribute to the knowledge base from unique 
perspective of pregnant women during lockdown period. 
The respondents in this phenomenological study were 
able to contribute to the knowledge base in a way that 
could beneficial to other pregnant women in providing 
the beat psychological environment possible. As 
pregnant women share the lived experience, they can 
offer a unique perspective for pregnancy period.

Research Questions: 

How do pregnant women describe their experience 
during COVID -19 lockdown period?

Operational definitions:

Phenomenology: The study of pregnant women’s 
experience perceived as phenomena shared during 
COVD- 19 lockdown period

Pregnant Women: Women who is pregnant (In any 
trimester) from Pune city during COVD- 19 lockdown 
period.

Experience: Pregnant women of urban community 
express the feeling about pregnancy during COVID -19 
Lockdown period.

Inclusion Criteria: 

· Pregnant women in any trimester.

· Pregnant women of urban community.

· Pregnant women who will explore all answers 
genuinely and with openness.

Exclusion Criteria: 

· Pregnant women who will be unwilling to 
participate 

Material and Method

Research Approach used for the study was Qualitative 
Research Approach. Descriptive Phenomenology 
as research Design was used. This design helps the 
investigator to have equal value and allowed to bracket 
the phenomenon so that the focus of study remains clear. 

Data source was interviewing the participants. Sample 
size was four Pregnant women from Urban community 
during COVID -19 lockdown period . Data saturation 
was reached after the fourth interview as no new themes 
emerged from the interviews. Samples were from the 
urban community and purposive sampling techniques 
was used for the study.

Before Interview consents been taken from each 
participants for the study. The investigator collected the 
data on lived experiences of pregnant women through 
in-depth interview, which was lasted for 45-60 minutes. 
The investigator maintained the notes encompassing 
of observations made during the interview and due 
importance was given to voice, pitch, tome of speech. 
An interview guide with open-ended questions was 
used. The women were asked to share their experiences 
without disruption and with openness. Each Pregnant 
women were given time to speak comprehensively. 
Probing questions were imposed, to obtain clarity or 
redirect the interview.

Qualitative rigor was done, researcher ‘Bracketed’ 
her own feelings and experiences about the content 
under investigation and through. Triangulation was 
applied and member checking was done. 

The investigator maintained the objectivity using 
member review process for trustworthiness. The 
Interview discussion was transcribed and reviewed by 
co researchers. To ensure credibility the investigator had 
co researcher review the data. Dependability is achieved 
by clearly laid down the steps and also in analysis 
process to ensure that anyone wishing to conduct study 
can easily follow and carry out the steps. Transferability 
of the study was ensured by the exhibition of a dense 
narration of the samples research context and setting. 
The quality of data collected was significant.

Seven steps of Colaizzi’s phenomenological method 
of data analysis were monitored for data analysis.

Findings

Description of Demographic Variables

All women were Pregnant. The ages of the 
participants were ranged between 24-29 years. Two 
women were in second trimester and two were in third 
trimester. Four women were from urban community of 
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Pune city.

Four main themes emerged after the analysis of data.

Themes That Emerged 

Theme 1: Unknown Fear

Under this theme Women develops feeling of 
knowing that something of tragic is likely to happen. An 
impending sense of uncertainty arises at times.

…………….. I feel insecure due to unknown factor 
and feel something will happen to my baby (P 03)

I experienced numbed when I heard about lockdown 
and the rules of lockdown. I consider but could not stop 
myself , A fear on unknown always around me….(P 01)

Theme 2: Anxiety

This theme refers to the apprehension expressed by 
the participants. At times, it is very difficult to handle 
the tension. It is risky to go out especially during routine 
hospital check-up and follow-up. Women are anxious 
about the delivery which has to take place in hospital. 
Anxiety tend to see the situation a threatening and 
sometimes dangerous.

…… things are not going to work out as I planned 
(P-04)

What if something bad happens to my child …….(P 
03)

Theme 3: Inclination towards Spirituality

Apart from support from husband and other family 
members, all women acknowledged the significance of 
spirituality as a source of personal strength in lockdown 
situation. Spirituality guides them, show the way and 
give source of security.

“God play important part in my life; he is my strength 
and believe and he will take away my all worries and 
tension”(P 01)

Theme 4: State of Dilemma

Women being having experience of anxiety about 
the delivery in hospital environment. If she comes in 
contact with infection, whether baby will be infected. 

I am in a dilemma. I may not be able to visit the 
hospital for follow up. I might get infected with infection.
(P 04)

During the delivery process how the situation will 
impact my baby….(P-02)

Discussion 

Present Study findings shows that expecting mothers 
are anxious, state of mixed feeling and unknown fears 
prevail.

Finding of the study showed that pregnant women 
who felt more positively about their body changes 
were more likely to have better relationships with their 
husbands, depression and anxiety scores are low. These 
women also showed a more positive attachment to their 
unborn child. Rather, pregnant women who had negative 
feelings about their appearance during pregnancy 
desirable additional emotional support during pregnancy 
[2].

Conclusion

Most of the participant reported a negative overall 
experience but very much appreciated the support of 
husband and other family members. Shown strong 
peer relationships creating an environment which is 
supportive in nature. An unknown fear and pressure is 
prevailing which needs to be addressed.

Limitations: 

· The study was limited to four participants

· The study was limited to Phenomenological 
research design.

· The findings could also not be generalized, as 
the study was conducted with a limited sample, which is 
not representative of all pregnant women

· The study population was purposively selected 
to fulfill inclusion criteria and which resulted in a small 
number of samples

Ethical Consideration: The researcher gained the 
Institute research Committee approval and Study was 
approved at Institute Ethical subcommittee. Informed 
consent was obtained from each sample. Confidentiality 
was maintained throughout the study by concealing the 
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names of the samples, as different codes were allotted to 
each sample during the interviews and when the results 
were made. All transcripts, notes and data were stored 
with researcher and it will be shredded once the study 
ends and result have been documented.
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Abstract
Introduction: Ministry of Ayush applauds guidelines for immunity boosting measures for self-care to 
enhance immunity with special reference to respiratory health of individual. These guidelines are supported 
by Ayurveda literature and scientific publications. To maintain the optimum health it is very important to 
enhance the body’s natural defense system i.e immunity of individual Objective :To assess the Immunity 
boosting measures for self-care among residents of Urban community and to determine the association of 
awareness with selected demographic variables Methods: Quantitative non experimental survey research 
design was used for the study. Sample size comprised of 100. Non probability convenience sampling 
technique was used for the study. Reliability of the tool was calculated by cronbach’s alpha method and 
was 0.802.Tool includes Two sections. Section I included demographic proforma of the sample. It consisted 
of information on variables like age, gender, Occupation. Education and Religion. Section II was about 
self-administered structured knowledge questionnaire comprised of twenty one questions .After taking the 
consent from each samples tool was administered to participants. Result: Majority of respondents have 
average knowledge ( 49.7% ) , good knowledge (04%) and 46.3% respondents had poor knowledge . Since 
all the p-values are large (greater than 0.05), there is no evidence against null hypothesis. None of the 
demographic variable was found to have significant associated with knowledge of the urban community 
residents regarding immunity boosting measures for self care Conclusion: The residents had considerable 
average knowledge regarding Immunity boosting measures for self care. The enhancement in knowledge is 
greatly required on Immunity boosting measures for self care

Key words: Awareness; Immunity boosting measures; self care:Urban Community

Corresponding Author:
Dr. Sheela Upendra
Associate Professor, Symbiosis College of Nursing
Symbiosis International (Deemed University),Pune
sheelaupendra@scon.edu.in
9960524325

Introduction

Ministry of Ayush applauds guidelines for 
immunity boosting measures for self-care to enhance 
immunity with special reference to respiratory health of 
individual. These guidelines are supported by Ayurveda 
literature and scientific publications. During the COVID 
-19 pandemic it is good and advisable to take preventive 
measures which boost body’s immunity in such 
crises time. To maintain the optimum health it is very 

important to enhance the body’s natural defense system 
i.e immunity of individual [1]

Nature’s most captivating invention is the immune 
system.It is quite possible to intervene in this process 
and make the immune system stronger using immune 
boosters. Immune boosters work in many ways [2]

Numerous studies have reported functional foods 
could provide a wide range of benefits to immune 
health. [3] There are diversity of methods to measure 
variation in immune function in a field setting [4]. The 
immune system shows a role in every human condition 
safeguarding successful reproduction or responding to 
internal stressors. [5]

DOI Number: 10.37506/ijfmt.v14i4.12255



3944      Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4

The study is about to assess the knowledge on 
immunity boosting measures for self-care, as prevention 
is better than cure. It is advisable to take preventive 
measures, which boost our immunity.

The study is about to assess the knowledge on 
immunity boosting measures for self-care, as prevention 
is better than cure. It is advisable to take preventive 
measures which boost our immunity.

Statement of the Problem

“Awareness on Immunity Boosting Measures for 
Self-care among Residents of Urban Community of 
Pune city”

Objective of the Study

· To describe the socio demographic 
characteristics of residents of urban community of Pune 
city.

· To assess the Immunity boosting measures for 
self-care among residents of Urban community

· To determine the association of awareness with 
selected demographic variables 

Assumptions

Residents of selected urban community of Pune city 
may have awareness about Immunity boosting measures 
for self-care.

Operational Definitions

Knowledge: knowledge refers to the verbal 
responses of residents of Urban Community of Pune 
city as measured by the knowledge score of structured 
questionnaire on Immunity boosting measures for self-
care.

Immunity boosting measures: Practice or activity 
which enhance the body’s natural defense mechanism

Residents: People who are residents of urban 
community of Pune city and are between the age of 18 
years or above.

Inclusion Criteria

· Residents of Urban community

· 18 and above years of age of residents of Urban 
community, both male and female.

Exclusion Criteria:

· Residents of Urban community who are not 
willing to participant

Material and Method

Quantitative non experimental descriptive survey 
research design was used for the study. Sample size 
comprised of 100 residents of selected Urban Community 
of Pune city. Non probability convenience sampling 
technique was used. Urban community of Pune city 
was the setting of the study .Reliability of the tool was 
calculated by cronbach’s alpha method and was 0.802. 
A self-administered structured knowledge questionnaire 
on hazards of Immunity boosting measures was used. 
The tool was divided in two sections. Section I included 
demographic proforma of the sample. It consisted of 
information on variables like age, gender, Occupation. 
Education and Religion. Section II was about self-
administered structured knowledge questionnaire 
comprised of twenty one questions (Multiple choice 
questions ). Each correct item was given 01 mark and 
wrong response received 0 marks. After taking the 
consent from each samples tool was administered to 
participants.

Findings

The data was analyzed using both descriptive and 
inferential statistics.

Section I : Description of demographic variables in 
terms of frequency and percentage
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Table 1: Distribution of demographic variable

n= 100

Variables Frequency (f) Percentage (n)

Age ( In years )

19-25 24 24%

 25.1-35 20 20%

35.1-50 48 48%

 50.1and above 08 08%

Gender
Male 18 18%

Female 82 82%

Education

Illiterate 0 0%

Higher secondary 07 07%

Graduate 48 48%

Postgraduate and above 45 45%

Religion

Hindu 77 77%

Muslim 08 08%

Christian 13 13%

Sikh 02 02%

Others 0 0%

Occupation

Government servant 12 12%

Private Job 59 59%

Service 10 10%

 House wife 11 11%

Others 08 08%

Table 1- shows maximum 48% of sample was in the age in the age group of 35.1-50 years whereas minimum(8%) 
in the age group of 50.1 and above age group. Majority of respondents were female (82%) and 18% was males. 
Majority of respondents were graduate (48%) and 45% were highly qualified as postgraduate and above. Majority 
(59%) were doing private job whereas 11% were house wife.
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Fig 1. Gender wise distribution of Respondents 

Section –II –Assessment of Awareness on Immunity boosting measures for self-care among residents of urban 
community.

n= 100

Fig 2: Awareness on Immunity boosting measures for self-care among residents of urban community 

Fig 2 shows the awareness on the basis of frequency and percentage among residents of urban community 
of Pune city that majority of respondents have average knowledge ( 49.7% ) , good knowledge (04%) and 46.3% 
respondents had poor knowledge 
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Section III 

Table 2: Association of awareness with demographic variable
n= 100

Demographic variable p-value

Age(years)

19-25 

0.321
 25.1-35

35.1-50 

 50.1and above 

Gender
Female

0.301
Male

Education

Illiterate

0.501
Undergraduate 

Graduate

Postgraduate and above

Religion

Hindu

0.643

Muslim 

Christian

Sikh

Others 

Occupation

Government servant

1.000

Private Job

Service

 House wife

Others

Since all the p-values are large (greater than 0.05), 
there is no evidence against null hypothesis. None of 
the demographic variable was found to have significant 
association with knowledge of the urban community 
residents regarding immunity boosting measures for self 
care .

Discussion

Present study findings revealed that there is average 
knowledge among the residents of Urban community 
though they are educated , updates with current 
information but awareness is not adequate.

It is recommended by Ministry of Ayush to follow 
the guidelines of immunity booting measures for self 
care to enhance one’s immunity to fight against the 
infection[1] 

Conclusion The present study revealed the residents 
had considerable average knowledge regarding Immunity 
boosting measures for self care. The enhancement in 
knowledge is greatly required on Immunity boosting 
measures for self care to enhance the natural defense 
system of individual. 
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Abstract
Mobile phone use has become very common in today’s world. Though it is very handy and we can connect in 
any part of the world there are also number of health issues. The study purposes to ascertain the knowledge 
level about smartphone’s dependence impact on physical health academics and behavior among adolescents 
studying in junior colleges. Design used for the purpose of the study was Single set pre-test post-test. 
Sampling technique used for the selection of participants was Probability Random. To select the sample 
Random sampling technique was used. After the pre-test, intervention was planned followed by post-test was 
done after 1 week. Result shows that there was effectiveness of video teaching Programme on knowledge.

Key Words: Smartphone, video teaching programme, Knowledge, Effectiveness, Adolescent population.

Introduction

Mobile are one of the important forms of 
communication these days. With the use of mobile we 
can connect to people living at any corner of the world 
not only that it is also very handy for young generation 
people to study as well as to carry their work by side2. 
Impacts of smartphone are mendable if the adolescents 
have adequate knowledge regarding the impacts of 
smartphone dependence on physical health, academic 
and behavior of the adolescents. We reside in a sphere that 
is abutting by description as well as deliberation of latest 
details and presenting communication technology as it is 
the key to future possessions , the promise of diminishing 
the hard work ,overcrowding the difficulty of lengthy 
lectures, and dishearten educators of permitting access to 
up to date the worldwide details, news and also in giving 
consistently new exterior of amusement and freedom1. 
Through new space education mechanics, digital 
athenaeum, computerized voting, video conferencing, 
e-mail, teleshopping, mobile telephone, online chatting. 
Multiple users of mobile phones experience feeling of 
some symptoms during and after using mobile phones 
such as giddiness, insomnia, flickering and tingling 

sensation, headache restlessness, forgetting, tachycardia 
and disturbance in digestive systems4. It also has been 
declared some parts of the human skull are more prone 
to destruction due to heat, bodily formation with faulty 
vascular system such as nerve fibers5. 

Statement of The Problem

Effectiveness of video teaching Programme on 
knowledge regarding smartphone dependence on 
physical health, academics, and behavior among 
adolescents studying in selected junior colleges in Pune 
city. 

Methodology 

Safeguarding the study purposes, experimental 
research design single group pre-test and post-
test (P1XP2) was selected by the investigator. The 
population of this study includes both male and female 
adolescents studying in Junior colleges in Pune city. 
Probability sampling method was used for selecting 
100 adolescents who fits in the criteria. In this study 
the investigator assessed the knowledge level regarding 
impact of smartphone dependence on physical health, 
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academics and behavior. 

Content validity

The tool was validated by submitting to 11 
professionals, for their valuable view on the accuracy and 
relevancy of tool. The experts were basically selected on 
clinical expertise, interest and experience. Suggestions 
and comments of experts included grammatical error of 
the sentences.

Reliability

Reliability was evaluated using test retest method. 

The tool was reliable as Cronbach’s alpha was found to 
be 0.4610.

Data Collection:

During the data collection time the main motive of 
the study was explained and confidentiality of the reply 
was assured to the adolescents. After the pre-test on 
the same day video teaching programme was given to 
samples, post-test was done on the day 7 using the same 
tool. 

Results
Table No 1: Description of samples (adolescents studying in Junior colleges)

Sr.
No.

Demographic variable
Knowledge

Frequency %

1. Age

a. 14-16 years 0 0.0%

b. 16-18 years 74 74.0%

c. 18-20 years 26 26.0%

d. 20 and above 0 0.0%

2. Gender

a. Male 49 49.0%

b. Female 51 51.0%

3. Education 

a XI 0 0.0%

b. XII 100 100.0%

4 Place of resident

a. Home 100 100.0%

b. Hosteller 0 0.0%

c. Paying guest 0 0.0%

d. Relatives 0 0.0%

5. Type of family 

a. Nuclear 74 74.0%

b Joint 15 15.0%

c. Extended 0 0%

d. Single parent 11 11.0%2
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6 Use of smartphone for 

a. Messenger /WhatsApp 24 24.0%

b. Entertainment 20 20.0%

c Web surfing 31 31.0%

d Calls 25 25.0%

e. Others 0 0.0%

7 How long you have been using smartphone?

a. Less than a year 
 9 9.0%

b.  1-3 year  
 67 67.0%

c. 3-5 years 14 14.0%

d. more than 5 years 10 10.0%

8 Time spend on smartphone usage in a day 

a.  4 hours  
 66 66.0%

b. 6 hours 6 6.0%

c. 8 hours 19 19.0%

d. more than 8 hours 9 9.0%

9 Family income

a. 1-3 lakhs 
 26 26.0%

b. 3-5 lakhs 9 9.0%

c. 5-7 lakhs 26 26.0%

d. 7 lakhs and above 39 39.0%

The above table shows that experimental samples 
which are included were of age 16 and above. In which 
74% were of 16-18 years, 26% of them were 18-20 
years. It consists 100 samples in which 49% were male 
and 51% were female,100% were from standard XII 
and 100% of them used to stay at home. It also shows 
that 74% belong to nuclear family, 15% belong to joint 
family, 11% were single parent. The experimental 
sample also shows that 25% used smartphone for calls 

Cont.. Table No 1: Description of samples (adolescents studying in Junior colleges)

,31% for web surfing ,20% for entertainment while 24% 
for WhatsApp /messenger and also that 9% have been 
using smartphone for less than a year,67% for 1-3 years 
,14% for 3-5 years and 10 5 for more than 5 years. The 
study shows that 66% spend 4 hours,6% for 6 hours,19% 
for 8 hours and 9 % for more than 8 hours on their 
smartphone and 26% family income was from 1-3 lakhs 
,9% was 3-5 lakhs while 39 % was 7 lakhs and above.
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Table 2: Baseline level of knowledge in adolescents in pre-test 

Knowledge 
Pre-Test

Frequency %

Fair (score 0-8) 13 13.0%

Good (score 9-16) 87 87.0%

Excellent (score 17-24) 0 0.0%

The overhead table indicate the level of knowledge among adolescent in pre-test was 87.0% of the adolescent 
had good knowledge (score 9-16) and 13.0% of them had fair knowledge (Score 0-8).

TABLE 3: Level of knowledge post intervention of the adolescents

Knowledge 
Post-Test

Frequency %

Fair (0-8) 0 0%

Good (9-17) 83 83.0%

Excellent (18-24) 17 17.0%

The overhead table indicates the level of knowledge among adolescent in pre-test was 17.0% of the adolescent 
had excellent knowledge (score 18-24) and 83.0% of them had good knowledge (Score 9-17).

Table 4: Effectiveness of video teaching programme on the level of knowledge in adolescent

Knowledge Pre-Test Post-Test

Fair (score 0-8)  13 13% 0  0%

Good (score 9-17)  87 87% 83 83%

Excellent (score 18-24)  0 0% 17  17%

The overhead table indicates that in pre-test, majority of 87% of the adolescent population had good knowledge 
(score 9-17) and 13% of them had fair knowledge (score 0-8) In post-test, 83% of the adolescent population had good 
knowledge (score 9-17) and 17% of them had excellent knowledge (Score 18-24). This indicates that the knowledge 
among adolescent population improved after the video teaching programme.

Table 5: Effectiveness of video teaching on the level of knowledge among adolescent using paired t-test 

Mean SD p-value

Pre-Test 12 2.44

0.000
Post-Test 15 23.33
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Investigator has applied paired t-test for effectiveness 
of video teaching programme on the level of knowledge 
among adolescent studying in selected junior colleges 
in Pune city. Average knowledge score is 12 in pre-
test while in post-test it is 15. Hence null hypothesis is 

rejected as the corresponding p-value was small (less 
than 0.05). So, it is apparent that the intervention is 
significantly productive in improving the knowledge 
among adolescent population studying in junior colleges 
in Pune city.

Table 6: Wilcoxon sign rank test for association between selected demographic variable and the finding 
among adolescent studying in junior colleges during pre-test 

DEMOGRAPHIC VARIABLE
KNOWLEDGE

p value 
Excellent Fair

Age
16-18 years 50 24

18-20 years 17 9

Gender  Male 32 17 0.724

Female 35 16

Maximum use of phone for 
Messenger/WhatsApp 50 24

0.778Entertainment 9 6

Web surfing 8 3

How long you have been using 
smartphone?

Less than a year 17 7

 
0.515

1-3 years 13 7

3-5 years 23 8

More than 5 years 14 11

Time spends on smartphone 

4 hours 6 3

 
0.462

6 hours 48 19

8 hours 8 6

More than 8 hours 5 5

Type of family

Nuclear 45 21

 
0.746

Joint 4 2

Extended 11 8

Single parent 7 2

Family income 

1- 3 lakhs 19 7

 
0.159

3- 5 lakhs 5 4

5-7 lakhs 21 5

7 lakhs and above 22 17

Hence, entire p-values are higher than 0.05, so we accept H0 (null hypothesis) so that we can declare that there 
is no relationship among the response of pre-test score in section II and the demographic variables.
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Recommendations: 

· A homogenous investigation can be done on 
immense samples, so that detection can observed for 
larger samples.

· A relative research can be conducted on the 
level of knowledge 

Summary:

In the present study, 100 adolescents studying in 
junior colleges were selected through random sampling 
technique. Single group pre-test post-test method was 
the study design. The samples who participated in the 
study comprises 74% in the age group of 16-18 years. 
Hence, it reveals that among the samples 4% of them 
were male while 51% of them were females.

The pre-test knowledge regarding impact of 
smartphone dependence was assessed using self-
structured questionnaire. The intervention used was the 
video teaching programme after pre-test post-test was 
done 1 week later. The mean score of knowledge in 
pre-test was 12 and in post-test it was 15. Here the null 
hypothesis is rejected as the p value is less than 0.05. 
Accordingly, it shows that video teaching programme 
was effective in upgrading the knowledge of adolescents 
studying in junior colleges. 

Conclusion 

Mobile are one of the important forms of 
communication these days as well its multiple function 
is replacing laptop and computers day by day. We can 
see mostly the youngsters /teenagers engaging in mobile 
phone and spending most of their time. Mobile has 
replaced almost everything. There are various impacts 
of using mobile phones and people are unaware about 
it. Many researches have been conducted to see for the 

impacts caused by smartphone among certain population. 
Proper knowledge is required in order to minimize the 
impacts caused by smartphones. The findings of the 
study proved that there is noticeable efficiency of video 
teaching Programme on knowledge regarding impact of 
smartphone on physical health, academics and behavior 
among adolescents studying in junior colleges.
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Abstract
Background: Nursing is a field of clinical expertise, which deals with caring for the patients with illness and 
providing them a quality nursing care. To provide a good quality Nursing care, it is very important that the 
Nurses should be properly trained and expert in providing care. A clinical educator plays a very important in 
training and updating nurses with the updated and current trends in Healthcare sector. Clinical preceptorship 
is one of the best methods used to train the nurses in Clinical setting. Clinical preceptorship is a method of 
teaching and guiding students by a knowledgeable nurse in medical area to train them in clinical Skills and 
techniques. 

Clinical preceptorship is a concept which is mostly used in western countries. In India clinical preceptorship 
is not practiced. 

Since it is a new concept in India scenario, this study evaluated the knowledge and attitude of Nurse 
Educators towards clinical preceptorship.

Methods: The study was conducted amongst Nursing Educators through online survey method.

Results: More than 50 % of the Nursing professors does not have any knowledge about Nursing preceptorship.

Out the educators having knowledge about Clinical preceptorship maximum had a positive attitude towards 
it. 

Conclusion: The Nursing Educators in India are very much favourable with the concept of Clinical 
preceptorship, whilst there is knowledge gap present. 

Keywords: Nursing, Preceptorship, Educators, Knowledge, Attitude, Healthcare, Clinical, India 

Introduction

Nursing is a profession having both the flavours 
of Arts and Science which resembles heart and mind1. 
Nursing at its heart depicts the two important aspects of 
Nursing profession that is Respect for Human Dignity 
and understanding patients need. Whereas when it comes 
at mind, it supports the heart in the form of rigorous 
core learning. Nursing is a dynamic field having many 
specializations and which is practice based and stands 
on theoretical knowledge and practical skills. All nurses 
gain these knowledge and skills after undergoing a 
comprehensive Nursing Education programme2. 

To provide quality nursing care a nurse must be 
skill full and competent. This skills and competency are 
gained by nursing students during their clinical practice. 
Significantly the clinical learning is the most important 
and fundamental core area. 

As nursing profession is all about skills and 
competency, preceptorship plays a very important role in 
training the nursing students during their training period. 
Preceptorship is precisely pairing a trained teacher with 
learner to achieve the desired goal. Preceptorship is an 
effective way of training students in clinical area. It 
enables the student to learn and get trained by a clinical 
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nurse or educator in the clinical area. The overall aim 
is to teach supervise and evaluate the student’s clinical 
performance and give them a constructive feedback. 

Preceptorship is a vital part of nursing education. 
It supports to fill the gap between the theory and 
practice. It provides students with an educative and 
nurturing environment within the clinical area, thereby 
allowing the students to apply the principles of nursing 
profession3. 

In India, nursing teachers are only allocated as the 
clinical instructors for the undergraduate students, from 
the first year of the programme. This clinical Instructor is 
either a BSc. Nursing graduate or a Post Graduate teacher 
in Nursing. This Instructors are usually assigned for a 
large group of students4. As per the Nursing Statutory 
Body in India (INC) the students to teacher ratio has 
to be 10:1. As per the ratio a single clinical instructor 
has to look after at least 10 students, which makes it 
quite difficult for her to provide on to one teaching and 
demonstration of procedures in the clinical area. The 
current trend of teaching and learning in clinical nursing 
is not allowing the Instructor to provide individual focus 
on the students. This might be the reason between the 
huge gap between the Theory and practice. 

In India, preceptorship is a totally unknown concept. 
Nursing colleges in India follow the traditional way of 
mentoring the students by the clinical instructors in 
the clinicals. These Clinical Instructors are basically 
Graduates or Post Graduates in Nursing and are handling 
both the theory and the practical part of Nursing 
Education. Currently, the quality of care given by Nurses 
in India is much compromised and needs a lot of revision 
and analysis, as most of the newly graduated nurses lack 
the clinical skills. Therefore, applying preceptorship 
concept as a part of teaching learning process in the 
hospitals and Healthcare organizations can be the useful 
and fruitful strategy in order to improve the quality 
of care and thereby improving the Nursing profession 
status5. 

In India as preceptorship is a new and never used 
concept. Therefore, the researcher felt to conduct a 
study to assess the knowledge and attitude of Nursing 
Educators towards Nursing clinical Preceptorship.

Methods

This study is an exploratory descriptive study 
aims to assess the knowledge and attitude of Nursing 
Educators regarding Clinical preceptorship. The study 
was conducted from January 2018 to February 2018 
in Pune city. Nursing educators from all the Nursing 
Institutes having Bachelors Nursing programme were 
approached to participate in the study. Convenient 
sampling technique was used to select the participants. 
Nursing educators having minimum 1 year of teaching 
experience were included in the study. 

Data was collected using a semi- structured 
questionnaire. The tools were made in English language. 
The study tool was divided into 3 parts:

- Demographic Questions

- Questionnaire to assess the knowledge regarding 
Clinical preceptorship

- Questionnaire to assess the attitude regarding 
Clinical preceptorship

An informed consent was taken from the participants 
and they were assured and informed about the aim of the 
study. 

Results

Demographic Data:

A overall of 60 teachers were selected from 
teaching organizations located in Pune, Maharashtra. 60 
questionnaires were distributed out of which 10 Educators 
did not respond back. Therefore, 50 questionnaires were 
used in the data analysis. (See Table 1)
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Table No 1. Demographic Characteristics of Participants (N=50) 

Socio Demographic Variable Frequency Percentage

Gender   

Male 18 36

Female 32 64

Age group (years)

21 - 30 10 20

31 - 40 22 44

41 - 50 14 28

more than 50 4 8

Qualification

Bachelor’s Degree in Nursing 14 28

Master’s Degree in Nursing 29 58

Doctorate in Nursing 7 14

Years of Experience

1 – 3 Years 12 24

3 – 5 Years 9 18

5 – 7 Years 15 30

7 years and Above 23 46

Analysis shows that when the participants were 
asked whether they know about clinical preceptorship 
(66%) expressed that they do not know and only (44%) 
were knowing about clinical preceptorship. About 
practicing Clinical preceptorship at the institutions 
(92%) participants said that they do not practice and (8%) 

participants were not sure about it. (64%) of educators 
said the clinical preceptorship is conducted in hospitals 
whereas, (36%) educators said that it is conducted in 
classrooms. The table shows that over all the Maximum 
Nursing educators were having an idea and superficial 
knowledge about Clinical Preceptorship. (See Table 2)
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Table 2: Baseline level of knowledge Nursing Educators regarding Clinical Preceptorship

(N= 50) 

Q. no. Questions Frequency Percentage

1.  
2. 
3. 

Do you know about nursing clinical preceptorship?
1. Yes 17 34
2. No 33 66

4. 
5. 
6. 
7. 

Does your institution use nursing clinical preceptorship programs?
1. Yes 0 0
2. No 46 92
3. I am not sure 4 8

8. 
9. 
10. 

Clinical preceptorship programs mostly take place in? 
1. Hospitals 32 64
2. Classrooms 18 36

11. 
12. 
13. 
14. 

The key intent of clinical preceptorship to students is to?
1. Develop clinical skills 26 52
2. Ease transition from being a student to being a professional 12 24
3. Both 12 24

15. 
16. 
17. 
18. 

Who is a Preceptor?
1. A student 12 24
2. Teacher 29 58
 3. Other Professional 9 18

19. 
20. 
21. 
22. 
23. 

Perfect preceptor to student’s ratio is?
1. 1:1 6 12
2. 1:10 29 58
3. 1:5 5 10
4. 1:20 10 20

24. 
25. 
26. 

Does the teaching faculty designate or assign a preceptor for each student?
1. Yes 24 48
2. No 26 52

27. 
28. 
29. 
30. 
31. 

Roles of preceptors in the medical set?
1. Medical skill teaching 9 18
2. Training nursing ethics to students 12 24
3. Effective training in mixing knowledge and training 4 8
4. All of the above 25 50

32. 
33. 
34. 
35. 
36. 

Qualities that a Clinical preceptor should demonstration 
1. Knowledge 4 8
2. Real communication skills and association 6 12
3. Cognitive and problem-solving skills 12 24
4. 1,2 & 3 28 56

37. 
38. 
39. 

Can a preceptor prove real problem-solving skills and show compassion and care in specialized practice?
1. Yes 37 74
2. No 13 26

40. 
41. 
42. 

Is Clinical preceptorship a kind of adult education system?
1. Yes 42 84
2. No 08 16
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43. 
44. 
45. 

Communicating effectively is a significant way to effective preceptor faculty relations?
1. Yes 38 76
2. No 12 24

46. 
47. 
48. 
49. 
50. 

Which of the following can be encouraging outcome of preceptorship programs towards health care 
establishments? 

1. Improved employment of new nurses 10 20
2. Improved retaining of already working force 11 22

3. Enhanced results for patients 25 50
 4. None 4 8

Usefulness of the Clinical preceptorship was agreed by maximum (58%) of the nursing Educators. Maximum 
number of educators (52%) does not support the idea of implementing Nursing clinical preceptorship programme. 
(60% of the educators disagree for integrating the Clinical preceptorship programme in Nursing curriculum. Over 
all a mix of attitude was found among the Nursing Educators regarding Clinical Preceptorship, its implementation in 
Indian Scenario and the benefits of the program. (See Table 3) 

Table 3: Attitude of Nursing Educators towards clinical preceptorship
(N= 50)

Q. no. Questions Frequency Percentage

1.  
2. 
3. 

Do you think that clinical preceptorship programs are beneficial to students?

1. Yes 29 58

2. No 21 42

4. 
5. 
6. 
7. 

Do you believe that clinical preceptorship programs will improve students’ hands-on skills and nursing ethics?

1. Yes 20 40

2. No 26 52

3. I am not sure 4 8

8. 
9. 
10. 

Should clinical preceptorship programs be integrated in the nursing curricula and applied nationwide? 

1. Yes 12 24

2. No 30 60

3. I am not sure 8 16

11. 
12. 
13. 
14. 

Do you think that teaching ethical principles is important during clinical preceptorship?

1. Yes 39 78

2. No 6 12

3. I am not sure 5 10

Cont... Table 2: Baseline level of knowledge Nursing Educators regarding Clinical Preceptorship
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15. 
16. 
17. 
18. 
19. 

In your view, to accept the position of a preceptor, the nurse should have an educational qualification of?

1. A Diploma 7 14

2. A Bachelor’s Degree 15 30

 3. A Master’s Degree 28 56

 4. No Qualification needed 0 0

20. 
21. 
22. 
23. 

In your view, to accept the position of a preceptor, the nurse should have a work/clinical experience of?

1. No experience needed 13 26

2. 6 months 11 22

3. One year and more 26 52

24. 
25. 
26. 

Other than their benefits for the students, do you think that clinical preceptorship programs are beneficial for 
educationalists and preceptors?

1. Yes 22 44

2. No 28 56

27. 
28. 
29. 
30. 

 To accept the position of a preceptor, is academic and logical knowledge important?

1. Very important 32 64

2. Important 18 36

3. Not important 0 0

31. 
32. 
33. 

Do you believe that using preceptors with no nursing background, is suitable?

1. Yes 0 0

2. No 50 100

34. 
35. 
36. 

 For being respectable Preceptor are teaching skills necessary?

1. Yes 23 46

2. No 27 54

37. 
38. 
39. 

Should preceptors provide evaluation and response to students?

1. Yes 32 64

2. No 18 36

Cont... Table 3: Attitude of Nursing Educators towards clinical preceptorship
(N= 50)
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40. 
41. 
42. 

Who do you think should take the upper hand(s) in the execution of clinical preceptorship programs? 

1.Teaching institutions 28 56

2. Hospitals 12 24

3.Government 10 20

13.
51. 
52. 
53. 
54. 

What do you think will be the challenge/s for implementing nursing clinical preceptorship in India?

1. Shortage of Nurses 12 24

2. Inability or unwillingness to apply 15 30

3. Lack of funding or incentive for preceptors 23 46

 4. None 0 0

Discussion

The objective of the study was to assess the 
knowledge and attitude of the nursing educators 
regarding Clinical preceptorship. Attitude and viewpoint 
of Nursing Professors towards Clinical preceptorship 
was also assessed. 

This study showed that (66%) of respondents were 
aware about clinical preceptorship and however it was 
found that maximum number of respondents were aware 
about Clinical preceptorship and the roles of a Clinical 
preceptor. Similar study was conducted by (Andreas A. 
Teferra, Daniel Mengistu) which shows that (82.6%) 
respondents were familiar with Clinical Preceptorship 
and they found that (43.1 %) of respondents were having 
adequate knowledge about clinical preceptorship1.

Regarding the attitude towards clinical 
Preceptorship, it was found that (58%) of the respondents 
feel that it is useful for Nursing students. And there 
was an approximately equal kind of attitude towards 
implementing the clinical preceptorship in nursing 
in Indian scenario. Similar study conducted showed 
that (96%) of the respondents have a positive attitude 
towards clinical preceptorship. 

Conclusion

As per the findings of the research study it was 

Cont.. Table 3: Attitude of Nursing Educators towards clinical preceptorship
(N= 50)

found that approximately 60% nursing educators who 
took part in study were familiar to clinical preceptorship. 
However, the attitude towards clinical preceptorship 
was equally distributed. It was felt that more in-depth 
understanding of clinical preceptorship can be provided 
and the benefits of the approach could be demonstrated 
to the educators in India.
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Abstract
This study aimed to assess the effect of Group therapy on promotion of psychological well-being among 
elderly at selected old age homes in Pune. The investigators adopted the Experimental design for the study. 
The participants were 60 elderly from selected Old Age Home from Pune. Random Assignment technique 
was used to select the sample. The instrument consisted of two sections. Study has shown significance at 
0.05 levels and found group therapy is effective for improving Psychological wellbeing among elderly.

Key words: Group therapy, Psychological wellbeing, Elderly.

Introduction

The term psychological wellbeing (PWB) is a 
similar as positive mental states, such as cheerfulness or 
contentment1.

Psychotherapy is indeed effective not just because 
of the theoretic base but because of the therapist’s strong 
faith in the effectiveness of the practice2.

Various forms of group therapy or psychotherapy can 
be used to manage some problems related to mental 
health like Elderly with anxiety, and it can also be useful 
in preventing the relapse of such conditions3.

Group therapy has been a core aspect of drug and 
improving Psychological wellbeing for several decades4.

In Group therapy one or more therapists treat a 
small group of clients together as a group. Group therapy 
and group feeling encourages the expression of affect, 
tension and fear. So, Group therapy has been considered 
as the most prevalent treatment modality for improving 
Psychological wellbeing5. 

Problem Statement: “Effect of Group therapy on 
promotion of psychological well-being among elderly at 
selected old age homes in Pune.”

Hypothesis:

Ho: There will be a no significant difference in the 

level of Psychological wellbeing after Group therapy in 
the experimental group.

H1: There will be a significant difference in the 
level of Psychological wellbeing after Group therapy in 
the experimental group.

Research Methodology

A pre-test & post-test experimental and control 
group design was used. The study was conducted at 
Old Age Homes on 60 Elderly. Samples were selected 
through random assignment. Pretest was taken followed 
by Group therapy for ten days. On 11th day Post-test was 
taken using same instrument. 

Tool

The tool used in the present study were as follows

· Baseline Proforma of the samples.

· Questionnaire for assessing Psychological 
wellbeing. 

Data Collection:

After obtaining permission from the authorities, 
written consent was taken from the participants. Pretest 
was conducted on the first day. !0 day Group therapy 
sessions were conducted as planned below followed by 
Post-test on the 11th day.

DOI Number: 10.37506/ijfmt.v14i4.12258
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Group Therapy Schedule

Sr. No Day Intervention

1. Day 1 Introduction of Group members and Researcher and introduction of the study.

2. Day 2 Deep breathing exercises and brief history of group members regarding their 
drinking habit.

3. Day 3 Deep breathing and anger management techniques

4. Day 4 Deep breathing and introduction to Psychological wellbeing

5. Day 5 Deep breathing and facts related to Psychological wellbeing

6. Day 6 Deep breathing and how to stay positive and Happy

7. Day 7 Deep breathing and other problems related to staying away from family

8. Day 8 Deep breathing and psychological damage caused by situations around

9. Day 9 Deep breathing and ventilation of self-ideas

10. Day 10 Deep breathing and healthy living

Major findings 

Table 1: Frequency and percentage distribution of Elderly according to their age, religion, Education and 
duration of stay (N= 60). 

Parameters
Experimental Group Control Group

Percentage Percentage

Age

50-55 Years
56 – 60 Years
61- 65 Years
66 and above

10%
42%
36%
12%

14%
38%
22%
26%

Religion

Hindu
Muslim

Christian
Others

86%
6%
4%
4%

72%
16%
6%
6%

Educational status Graduation
Graduation and above

92%
8%

82%
18%

Years of stay in Old Age 
home

Less than 1 year
More than one year

88%
12%

94%
6%
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Table 2: Comparison of pre and post-test value before and after group therapy in experimental group 

Experimental group ‘t’ value

Mean SD

14.55
Pre-test 38.0 6.3%

Post test 78.9 13.7%

The mean value of experimental group in pre-test (before group therapy) was 38.0, SD 6.3, where as in the 
post-test (after group therapy) was 78.93, SD 13.7, thus the calculated ‘t’ test value was14.55 (P=0.05). Which was 
significant at 0.05 levels.

Table 3: Comparison of level of psychological wellbeing among the experimental and control group 

Sample Size
Experimental group

‘t’ value

Mean SD

16.62
Experimental Group 30 78.9 13.7%

Control Group 30 34.4 5.2%

While comparing the scorings of psychological 
wellbeing of elderly before and after group therapy in 
the experimental group, the mean score were increased 
after group therapy. Results paraded that there was 
improvement in the psychological wellbeing. 

Discussion

The findings of the study also revealed that there 
was statistical difference in psychological wellbeing 
between the experimental group and control group. 
The frequency of psychological wellbeing for 100% of 
elderly before group therapy was poor psychological 
wellbeing. Whereas after group therapy 66.7% of 
elderly showed high psychological wellbeing and 33.3% 
of elderly showed moderate psychological wellbeing. 
While comparing psychological wellbeing of Elderly 
before and after group therapy, the psychological 
wellbeing was increased after group therapy.

Similar findings were seen in the study conducted 
by Monras M, Ortega L, Mondon S, Gual A, Med Clin 
Barc (2000), which also showed that the alcoholic 
dependents exhibited positive interpreters are high self-
efficacy and confidence in high risk situation, positive 
outcome expectancies, sufficient coping skills and low 

craving after group therapy6.

Conclusion 

The findings of the study revealed that there was 
statistical difference in psychological wellbeing between 
the experimental group and control group. The frequency 
of psychological wellbeing for 100% of elderly before 
group therapy was poor. Whereas after group therapy 
66.7% of elderly showed high psychological wellbeing 
and 33.3% of elderly showed moderate psychological 
wellbeing. The investigators been concluded that Group 
therapy has promoted the psychological wellbeing 
among Elderly.

Recommendations

· It is recommended that larger sample can be 
studied for making generalization.

· It is recommended that interview schedule can 
be developed for assessing the psychological wellbeing 
for further refinement and standardization on a large 
scale.

·  It is further recommended that study can 
be done using teaching strategies like, making 
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informational booklet for health care team members and 
self-instruction module.

· It is also recommended to study the effect of 
various modalities for promotion of psychological 
wellbeing in elderly. 
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Abstract
Background:Sleep is a vital physiologic process, serious outcomes results due to lack of sleep. The circadian 
rhythm plays an important role in our biologic function. Various studies have recorded the function of 
circadian rhythm in our body and the various environmental parameters which affect the sleep of the patients. 
Along with other factors critical illness also contributes to the vulnerability of the patient.The recovery of 
the patients depends on the quality of the sleep. Hence this study assess the quality of sleep among the 
patients in HDU.Objective:To assess the quality of sleep among the patients in HDU.Methodology: A Non-
Experimental Descriptive Research Approach is used. 30 samples who had three days of HDU stay were 
selected by using NonProbability Purposive Sampling Technique. Data was congregated using Modified 
Pittsburgh sleep Quality Index.In order to establish the reliability of the tool test-retest method was used 
and the pearson’s correlation coefficient was found to be 0.98. Result: Majority of them, 50% had age 
group of 41-50 years. 23% had age group of 51-60 years and 13.33% has 31-40 years and above 60 years 
age group. Majority 66.67% were male and few 33.33% were female. Majority 63.33% had three days of 
HDU stay whereas 36.67% had 4 days of HDU stay. 33.33% had diagnosis related to cardiovascular, 30% 
had respiratory related diagnosis, 20% were related to gastrointestinal, 13.34 % were from endocrine and 
few 3.33% were from other systems. The quality of sleep reveals that majority 40% of them had poor sleep 
(score 30-44), 26.66% had average sleep (score 15-29), 20% had good sleep (score 1-14), 13.33% had very 
good sleep (score 0)Conclusion: The findings indicate that the questionnaire was effective in assessing the 
quality of sleep among the patients in HDU. The study also concluded that majority of the patients in HDU 
had poor quality of sleep.
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Introduction and Background

Sleep is a process which is clout by the one’s own 
biologic and environmental aspect. The increasing 
evidence suggest that sleep disturbances are combined 

with inimical outcomes. Sleep is a composite 
biological rhythm. A person is said to be in a circadian 
synchronization,

when one’s biological clock coincides with sleep 
wake cycles. This broach that when the persons body 
temperature is high the person is said to be awake and 
when body temperature is lowest the person is said to be 
asleep. Sleep anomaly occur intermittently in the critical 
care unit. Studies have shown that patients in Intensive 
Care Unit (ICU) have sleep latency, sleep fragmentation, 
numerous arousals. Day time sleep is been reported with 
a noticeable shift towards light stages of sleep. The 
recent studies have directed on actuating the best method 
to score the sleep in critically ill patients. Major aspect 
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for deprivation of sleep includes the underlying causes 
such as pain, stress, anxiety.(1)(2)(3)

Sleep disturbances in the intensive care unit sounds 
development of delirium. This confess that satisfactory 
sleep is necessary for positive result. Various studies 
acknowledge pathological sleep patterns in critically 
ill patients havinghigh arousal and awakening 
index,abnormal circadianrhythm, REM sleep.(7)

Studies also report the environmental factors in the 
critical care unit contribute more to the sleep disruption. 
Noise is one of the aspect among the environmental 
factors which includes multiple sources such as alarms, 
staff conversations, pagers, mechanical ventilators. 
The nocturnal lights in the critical care unit accord 
for sleep disruption. The nocturnal light affect the 
melatonin secretion in the body which again causes 
sleep deprivation. The other aspect such as patient care 
activity such as monitoring vitals, collection of labs, and 
other care activity brings about sleep disturbance among 
the patients. Some studies have reported mechanical 
ventilation responsible for fragmented sleep among 
critically ill patients.(1)(6) Lack of sleep affect the 
immune system, hormone levels, neurocognition and 
pulmonary mechanics. Changes in the sleep Structure 
flourished during a stay in the critical care unit may 
compellingly add to sleep disorders among patients.(6)

There are various questionnaires which help to identify 
the sleep among the patients in critical care unit. The 
patients in critical care report poor sleep quality.(1)(2) 

Objectives

“To assess the quality of sleep among the patient’s 
in HDU” 

Material and Methods:

A NonExperimental Research design with 
quantitative approach was used. 30sampleswho had 
three days of HDU stay and consciouswere selected by 
NonProbability Purposive sampling technique. The tool 
included two sections; the first section; demographic data 
included age, gender, length of stay in HDU, Diagnosis 
and any invasive lines.The second section included a 
modified scale to assess sleep. The Modified Pittsburgh 
Sleep Quality Index consisted of 11 questions and 4 
columns; the patient answered and the researcher marked 
the answer. The scoring embodied; if the score is 0 the 
sleep quality is opined to be very good, if the score is 
between 01-14 the sleep quality is good, Average quality 
of sleep suggests that the score is between 15-29 and 
the score between 30-44 conjecture a bad sleep quality.
Experts validated the tool, the reliability was assessed 
using test retest method, and the correlation coefficient 
was found to be 0.98. 

Findings
Section- I

Description of samples characteristics in 
frequency and percentage. 

Table 1: Distribution of demographic data in Frequency and Percentage

n=30

DEMOGRAPHIC VARIABLE

F %

AGE

31-40 years 4 13.4%

41-50 years 15 50.0%

51-60 years 7 23.3%

Above 60 years 4 13.4%

GENDER
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Male 20 66.6%

Female 10 33.3%

Length of stay in HDU

3 days 19 63.3%

4 days 11 36.6%

5 days 0 00.0%

DIAGNOSIS

Endocrine 4 13.4%

Respiratory 9 30.0%

Gastrointestinal 6 20.0%

Cardiovascular System 10 33.3%

Any other 1 3.3%

ANY INVASIVE LINES

Foleys catheter 1 3.3%

IV Cannula 28 93.3%

Fistula 1 3.3%

Section-II
Analysis of data on Quality of sleep among the patients in HDU

Table 2: Data related to quality of sleep among the patients in HDU.

n= 30

Quality of sleep F %

Very good (score 0) 4 13.3

Good (Score 1-14) 6 20

Average (Score 15-29) 8 26.6

Poor (Score 30-44) 12 40

Cont... Table 1: Distribution of demographic data in Frequency and Percentage

n=30

Discussion

In this present study a Non Experimental Descriptive 
research design is been used. Non Probability Purposive 
Sampling Technique was used for selecting 30 samples 
who had three days of HDU stay and who were 
conscious. A written and informed consent was obtained. 

The patient answered and the researcher recorded the 
answer. The tool included two section; the first section 
had demographic data and the second section included 
the Modified Pittsburgh Sleep Quality Index. The study 
found that maximum 50% patients were from 41-50 years 
age group, 23.3% patients were from 51-60 years age 
group, few 13.4% patients were from 31-40 and above 
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60 years age group. Frequency of Males were more 
than that of the females. The further the demographic 
data was studied and it was found that maximum 63.3% 
people had 3 days of HDU stay whereas 36.6% patients 
had 4 days of HDU stay. Maximum 30% Patients were 
with respiratory disease. Most of the patients had IV 
cannula.Thedata was analysed further which revealed 
that maximum 40% of the patient had poor sleep (score 
30-44), 26.6% of the patient had average sleep (score 
15-29), 20% of the patient had good sleep (score 1-14), 
13.3% of the patient had very good sleep (score 0). This 
suggest that the patients in HDU possess poor sleep 
quality. Further studies are recommended to find out 
the affected intervention to improve the quality of sleep 
among the patient in HDU

The above findings of the study are supported by 
a similarstudy;In this descriptive study102 samples 
were selected who met the inclusion criteria. Data was 
congregated using Pittsburgh Sleep Quality Index. The 
data revealed that 49% patient were found to have poor 
sleep quality. The study concluded with varied degrees of 
quality of sleep; the personal and environmental factors 
affects the quality of the sleep. The study suggested 
strategies to enhance physical and mental comfort and 
minimum sleep disruption to enhance the quality of 
sleep.(4)

A descriptive cross- sectional study was lugged 
out on 150 patients. The data was mustered using 
Pittsburgh Sleep Quality Index. The data was evaluated 
in percentage, mean, independent group test, one way 
ANOVA test, chi square test. The study found that the 
patients had poor sleep quality. The study suggested 
more supportive nursing care.(5)

A study was conducted on sleep deprivation. It 
studied the impacts of sleep deprivation on health 
and recovery from illness. The study unfolds that 
sleep deprived patients suffer from immune system 
dysfunction, impaired wound healing and behavioural 
change. The factors responsible for this are fear, anxiety, 
pain, noise, light exposure, and frequent awakening from 
caregivers. It also added that the underlying medical 
illness and medications dramatically affect patient’s 

sleep. The suggested therapy along with minimum 
disruption from care givers during night. Also, certain 
protocols to reduce sleep deprivation should be used.(3) 

Conclusion

The findings indicate that the questionnaire was 
an efficacious strategy in assessing the quality of sleep 
among the patient in HDU. The structured questionnaire 
was acceptable and appropriate method for assessment 
of the quality of sleep among the HDU patients.
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Abstracts
Covid-19 outbreak is spread all over the world. It is important that all nurses including healthcare 
professional be prepared to care for people affected by such emerging Infectious Diseases (EID. Research 
approach adopted was exploratory survey method. Research hypothesis (Ho) is healthcare preparedness 
about Emerging Infectious Diseases (EID is independent of cadre of nurses. Convenient sampling method 
was used. The study was conducted during May 2020 across (Maharashtra). The total 180 nurses of various 
cadres were participated in online survey. Semi structured questionnaire was prepared with 30 questions on 
preparedness of nurses. However, overall preparedness level was found satisfactory, still there was gap in 
preparedness. Preparedness level of Emerging Infectious Diseases (EID is independent of cadre of nurses. 
(Ho) To test this we applied standard F test for collective comparison of means using ANOVA table. Since 
the computed F ratio is less than the table value the mean, preparedness level of four cadres does not differ 
significantly accepting null hypothesis (Ho). 

Key Words: Nurses, Pandemic COVID-19, Biological disasters, Preparedness, Abilities 

Background

Infectious Diseases are occurring more frequently 
in India and around the world1. Severe Acute 
Respiratory Syndrome (SARS), Swine Flu outbreak, 
Pandemic Influenza and now COVID-19 these emerging 
infectious diseases (EID) becoming threats to mankind 
across the globe. In the corona virus pandemic health 
care workers became warriors to help the patients 
suffering from acute infectious diseases. Nurses play 
significant role in caring the patients suffering from 
acute exacerbation of infectious diseases. EID have 
devastating results due to inadequate preparation, the 
latest being the Covid-19 corona virus outbreak2. In 
India particularly Maharashtra it is observed that, there 
is shortage of equipment, and supplies, poor infection 
control guidelines, shortage of nurses. Since calamities 
are unavoidable. Efforts have to be made to withstand 
the aftermath of catastrophes. Recent corona virus 
outbreak have shown how unprepared we are to tackle 
extreme Emerging Infectious Diseases. According to 
study done especially on Indian conditions, epidemics 
have killed millions of people. Nurses’ preparedness is 

highly important in reducing the ill effects of infections 
and improves the recovery of the patient3 

During Emerging Infectious Diseases (EID) 
outbreak, health care workers and nurses can play a 
significant role in caring for people. Thus, preparedness 
is important for nurses. Nurses’ working in clinical 
areas should acquire knowledge and practices skills 
needed to respond to such situations4. Based on all 
above facts the investigator felt the need of exploring the 
healthcare preparedness in regards to their knowledge 
and self-expressed practices among the nurses regarding 
Emerging Infectious Diseases5 

A researcher was interested in finding related 
to nurses and health care preparedness in relation to 
their knowledge, practices to tackle infectious disease 
outbreak. Researcher was interested in finding the 
answers to the following6 

1. Do nurses adequately prepared in regards 
to knowledge and self-expressed practices related to 
Emerging Infectious Diseases
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2. Do their knowledge and self-expressed 
practices regarding preparedness is associated with 
socio-demographic factors 

Methodology

Research approach adopted was online exploratory 
survey method. Convenient Sampling method was used. 
The study was conducted during May 2020 across state 
of Maharashtra. The total 180 nurses of various cadres 
(Nurse Educator, Head Nurses, Senior staff Nurses and 
Junior staff nurses) were participated from more than 
10 cities of Maharashtra. Semi structured questionnaire 
was prepared with 30 questions regarding knowledge 
and self-expressed practices about emerging infectious 
diseases, Infectious disease. Questionnaire includes 
knowledge related to prevention, causes, transmission, 
government policies, adequacy of the equipment, 
training related to EID, future practices and resources 
available in healthcare organization related to patient 
care. 

Questionnaire 

Emerging Infectious Disease (EID) questionnaire 
was prepared to measure nurses’ knowledge and self-

expressed practices. Questionnaire was duly validated by 
experts in the field including nursing and public health. 
Questionnaire included 30 items A close-ended schedule 
was administered. Tool consists of two sections. Section 
I: Demographic Profile Form Section II: Emerging 
Infectious Diseases (EID) Knowledge and Self-
Expressed practices Semi structured questionnaire duly 
validated by experts. Each correct answer to the question 
was given one mark and incorrect answer was given zero 
mark. The level of preparedness was classified based 
on correct responses viz. Poor (0-10), Good (11-20), 
Excellent (21-30). Data were analyzed by using standard 
statistical techniques of analysis. 

Results and Discussion

According to Table 1. The majority of the respondents 
were female 120 (67%) as nursing profession consist of 
majority female population, Mean age of Junior Nurses 
was 21 years, and mean age of staff nurse were 28 yrs. 
Mean age of Head Nurses and Nurse Educator was 36 
years. The majority of the nurses 120 (67%) was working 
in a medical surgical setting. and 100% respondents 
were working currently in clinical area. 

Table – 1 : Distribution of Subjects 

Subjects Male Female Total %

Nurse Educators 27 18 45 25

Head Nurses 0 45 45 25

Senior Staff Nurses 18 27 45 25

Junior Staff Nurses 15 30 45 25

Total 60 120 180 100

% 33.33 66.67 100

Section I : Level of Preparedness – Total 30 questions were asked to the 180 participants through online survey 
method following are the observations 
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Table 2 : Frequency distribution and percentage of samples according to level of preparedness

Preparedness Score Nurse Educators Head 
Nurses

Senior Staff 
Nurses

Junior Staff 
Nurses Total %

Poor (0-10) 6 9 9 9 33 18

Good (11-20) 6 12 12 6 36 20

Excellent (21-30) 33 24 24 30 111 62

45 45 45 45 180 100

Fig. 1 Percentage of samples according to level of preparedness 

According to table 2 and Fig1 : Overall preparedness level of Nurses is good but looking at table 2 it is seen that 
62 % nurses are in excellent category of preparedness while 38 % nurses are yet to prepare for infectious diseases. It 
is interpreted that though their level of preparedness is satisfactory but there are gaps in their level of preparedness. 

 

Fig. 2 Caderwise level of preparedness among nurses 

The Fig. 2 depicts that Nurse Educator’s and Junior Staff nurses’ preparedness level is better than head nurse 
and senior staff nurses. However, nurse educator’s preparedness is at optimum, followed by junior staff nurse and 
senior staff nurses 

Section II : Knowledge level of nurses 

The knowledge and self-expressed practices were assessed using semi-structured questionnaire and following 
were observations 
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TFig. 3. Knowledge level of Nurses 

The 15 questions were asked regarding knowledge and it was found that only 68% nurses identified in excellent 
category while 16 % nurses in were in poor and good category of level of knowledge. 
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Fig. 4 Self-expressed practice score of Nurses 

Simultaneously in self-expressed practices 72 % 
nurses found in excellent category and only 12 % found 
in Good and 16 % in poor category 

Overall knowledge and practices of nurses found 
satisfactory but researcher found following major gaps 
in their knowledge and practices

1. The question was asked regarding training 
related to infection control guidelines, procedure or 
policies for the training schedule only 66% of the nurses 
stated that their hospital has written policies for the 

training.

2. Core capabilities includes bio-safety, infection 
control guidelines, practices about PPE, bio-waste 
management, management of Isolation, Immunization, 
standard of care guidelines, emergency preparedness 
unfortunately nobody could answer all these components 
of capabilities.

3. Infection control committee is one of the 
important committee in hospitals but only 54% nurses 
answered presence of ICC. 
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4. Only 66% participants told that their hospital 
has testing services for selected communicable diseases.

5. Out of all 30 hospitals from where 180 
participants responded from Maharashtra it was found 
that only 11 hospitals were accredited by NABH. 

Section III : Association of findings with 
demographic variable 

We tried to test the hypothesis (Ho) that preparedness 
about Infectious Diseases (EID is independent of cadre 
of nurses. To test this we applied standard F test for 
collective comparison of means using ANOVA table.

Table 5 :  Analysis of variance (ANOVA) table 

Variance (square) Degree of freedom Sum of Square Mean Sum of Square F - Ratio

Between the cadre 4-1=3 39 13
0.68

Error 59-3=56 1066 19.04

Computed ‘F’ ratio = 13 / 19.04 = 0.68 table F value 
for 3 df and 56 df at 5 % level of significance = 2.76. 
Since the computed F ratio is less than the table value the 
mean preparedness level of four cadres does not differ 
significantly accepting our hypothesis (Ho). 

On looking at the means for four cadres we find 
that preparedness level of nurse educators, head nurses, 
senior staff nurses and junior staff nurses does not differ 
significantly. 

Discussion 

Recent covid-19 outbreak across the world and in 
India made devastating effect on lives of the people recent 
statistics shown that there are more than 16 lakh people 
infected in India and 25000 died as on July 20, 20207 
This study was conducted to measure nurses knowledge 
and self-expressed practices for EID among nurses of 
Maharashtra State. The influx of the corona virus infected 
patients are visiting hospitals in large numbers8. The 
facilities, equipment, manpower, their skill was found 
below the expected level as evidenced by increasing 
death rates in the hospitals9. Since this kind of outbreak 
is found for the first time, healthcare workers and nurses 
are not prepared to tackle such a crisis10. Research 
found that knowledge of nurses regarding management 
of Infectious Diseases (EID) was reasonably good as 
68 % found in excellent category but researcher found 
huge gap in the knowledge of nurses similar finding is 
observed in self-expressed practices. 

In this study it was revealed that the level of 
preparedness of nurses is good, their knowledge level 
also found reasonable but their self-expressed practice 
was found below average. This study is supported by 
study conducted by Kalanlar and found that nurses 
and health care workers are poorly prepared to manage 
emerging infectious diseases12. Hence it is suggested 
that every healthcare organization, government health 
agencies to identify the areas of capability buildings and 
enhance nurses knowledge and practices to manage the 
emerging infectious diseases13. 

Implications to Nursing 

1. Principles of Quarantine, identification of infected 
clients, Isolation, Notification, Drugs availability, 
Immunization, Diet, Basic Life Support (BLS) and 
Advance Cardiac life Support (ACLS) training 
programme may be included in each nursing 
programme.

2. INC recognized Disaster Nursing programme 
should be encouraged to vulnerable regions like 
Gujarat, Maharashtra, NE states etc.

3.  Present curricula needs to be reformed looking into 
current emerging diseases. 

Ethical Clearance- Taken from Ethics Committee 
of the Institution. 

Source of Funding- Self funded.

Conflict of Interest –Nil 
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Abstract 
Background: India has the third largest HIV epidemic in the world. The Indian epidemic is characterized by 
low levels in the general population and elevated concentrations among high-risk groups. The present study 
was planned to determine the awareness of HIV among students from Pune city.

Methods: A cross-sectional study was carried out among students from Pune city, India during March, 2020. 
50 students were approached to participate in the study (males: 32; females: 18). Pretested questionnaire was 
distributed and collected data was analyzed using SPSS version 16.

Results: Study participants had high knowledge (86%) and attitude score (87%). There was no significant 
difference between males and female participants for attitude and knowledge, except for one question 
regarding knowledge about HIV transmission via breastfeeding to child.

Conclusions: Present study showed that there are no misconceptions or negative attitudes regarding HIV 
among students. 

Keywords: AIDS, Attitude, HIV, Knowledge 

 Introduction

HIV/AIDS has become one of the most devastating 
diseases humanity has ever faced. It has become a major 
public health concern with about half of new infections 
occurring in young people1. Sub-Saharan Africa, which 
has just over 10% of the world’s population, remains 
the most seriously affected region 1. The impact of HIV/
AIDS has caused much consternation among policy-
makers as it threatens to erode socio-economic through 
its associated increase in morbidity and mortality of 
people in the productive age group 2. 

A more serious challenge today, is the growing 
infection rates among the adolescents in sub-Saharan 
Africa. Research has shown that the highest group found 
to be infected with the virus is the age group 15 to 24 3. 
This adolescent high-risk group accounts for 60 percent 
of all new infections in many countries4. Transactional 
sex, very common among young adults in Africa has 
been identified as one of the critical pathways for the 
transfer of the virus in Africa5. It is not surprising that 

sexual intercourse has become the most predominant 
mode of transmission of HIV in sub-Saharan Africa, 
accounting for approximately 90% of all infections6. 

Young people are particularly vulnerable to HIV 
infection because of the physical, psychological, social 
and economic attributes of adolescence7. Young adults 
are also at risk as a result of high risky sexual behaviors, 
attitudes, and constraints of the societies in which they 
grow up8. Qualitative and quantitative studies conducted 
in Ghana suggest that the lifestyles of university students 
are placing them at risk of contracting the HIV 9, 10. 
Moreover peer pressure to obtain luxury items, such 
as expensive clothing, jewelry, fashionable hairstyles, 
accessories, and makeup, motivates young women to 
engage in transactional sex 11–13. 

It has also been demonstrated that increased 
knowledge about AIDS is not a predictor for behavioural 
change 14–17, although knowledge about the disease is 
a prerequisite for change 18. Knowledge of HIV and 
other STIs have been lacking among adolescents in 

DOI Number: 10.37506/ijfmt.v14i4.12264
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Ghana, with sparse and limited literature in this area 
as previous studies conducted have focused on public 
universities 10 with little or no data on private university 
students. According to the 2008 Ghana Demographic 
Health Survey (GDHS) 98% of women and 99% of 
men were aware of HIV in Ghana. However, this has 
not translated into comprehensive knowledge and safe 
sexual behaviour as only 25% of females and 33% of 
males aged 15 – 24 years had comprehensive knowledge 
of HIV1. This has health implications for propagation 
of the HIV/AJDS disease prevention and policy 
formulation. 

In essence, there is a need to gather information 
on the basic knowledge of private university college 
students about HIV/AIDS, etiology, transmission, 
methods of prevention as well as their sexual practices 
since almost 45% of Ghana’s population of about 24 
million is aged 15 years or less. 

Methodology 

Research approach- Descriptive 

Research design- One shot case study ( Pre- 
Experimental)

Sampling technique- Convenience sampling 

Sample size- 50 

Data collection method- Survey questionnaire was 
prepared in English

Data entry and analysis: Data were analyzed by 
using descriptive statistical methods and a bivariate 
analysis was conducted with all relevant independent 
variables, p- value ≤0.05 was considered as significant. 
SPSS version 16 was used for statistical analysis.

Data entry and analysis: Data were analyzed by 
using descriptive statistical methods and a bivariate 
analysis was conducted with all relevant independent 
variables, p- value ≤0.05 was considered as significant. 
SPSS version 16 was used for statistical analysis. 

Results 
Table 1 shows participants knowledge and attitude 

towards HIV as well as bivariate analysis to determine 
differences between male and female responses. There 
were 50 participants consisting of 32 males and 18 
females. Participants had overall good knowledge and 
attitude as seen by average knowledge score of 86% 
and average attitude score of 87%. Out of 15 questions 
regarding knowledge about HIV other than 3 questions 
regarding transmission through breastfeeding, kissing/
hugging, and insect bite, more than 80% of the participants 
gave right answers. Only 48% of the participants gave 
correct response “yes” to HIV transmission through 
breastfeeding. Similarly, only 62% and 72% participants 
gave correct response “no” to HIV transmission through 
kissing/hugging and insect bite respectively. Out of 
11 questions focused on attitude towards HIV, other 
than only 1 question focusing on secrecy about family 
member’s HIV, more than 80% of the participants gave 
the right answers. Thirty-five percent of the participants 
felt the need to keep secrecy if family member becomes 
infected with HIV.

Table 1: Knowledge and attitude towards HIV 

Variable Expected 
answer Male n %) Female n 

(%)
2

value
p- 

value

Gender 32 18 NA NA

Education

 12TH 14 9

 UG 10 5 4.13 0.13

 PG  8 4

HIV Knowledge

HIV can be transmitted through contaminated 
syringes. Yes 94% 95% 0.21 0.64
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HIV can be transmitted through blood or blood 
product transfusion. Yes 97% 100% 2.07 0.15

HIV is a sexually transmitted disease. Yes 98% 100% 1.03 0.31

HIV testing before marriage decreases the spread 
of disease. Yes 89%  91% 0.13 0.71

A pregnant woman can transmit HIV to her fetus. Yes 86% 90% 0.41 0.52

HIV can be transmitted by sharing public 
telephone. No 97% 94% 1.79 0.18

HIV can be transmitted through shaking hands. No 95% 95% 0.0 0.98

Healthy-looking individuals can be living with 
HIV. Yes 86% 82% 0.42 0.52

People can protect themselves from contracting 
HIV by using condoms. Yes 92% 91% 0.11 0.74

HIV can be transmitted by sharing a meal with a 
person living with HIV. No 92% 88% 0.67 0.41

HIV can be transmitted to a child through 
breastfeeding. Yes 43% 58% 4.02 0.04

HIV can be transmitted by swimming in a public 
pool. No 92% 94% 0.36 0.55

HIV can be transmitted by using a public toilet. No 89% 93% 0.51 0.48

HIV can be transmitted through kissing/hugging a 
person living with HIV. No 73% 70% 0.25 0.62

HIV can be transmitted through mosquito or other 
insect bites. No 62% 63% 0.01 0.94

HIV attitude

Would go to a restaurant if knew that the owner is 
living with HIV? Yes 83% 72% 3.71 0.05
I am willing to share a meal with a person living 
with
HIV.

Yes 85% 84% 0.05 0.82

Individuals living with HIV should be quarantined. No 83% 81% 0.12 0.73

A female /male teacher living with HIV should be 
allowed to continue teaching. Yes 96% 96% 0.05 0.82

Will host an individual living with HIV at home? Yes 89% 82% 2.09 0.15

Member of my family can become friend with an 
individual living with HIV. Yes 91% 93% 0.15 0.7

I am willing to work in an institution that tends to
individuals living with HIV.

Yes 88% 94% 1.86 0.17

Will volunteer in an institution that works for 
people with HIV? Yes 87% 96% 3.47 0.06

Want to remain secret if family member becomes 
infected with HIV. No 64% 69% 0.5 0.48

An individual living with HIV can go to school and 
earn a degree. Yes 98% 97% 0.49 0.48

Will maintain friendship if a friend becomes 
infected with HIV? Yes 97% 97% 0.0 0.99
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Conclusion

Present study showed that there are no myths or 
negative attitudes regarding HIV/AIDS among students 
of Pune city. Knowledge levels of students about basics 
of transmission, prevention and diagnosis and their 
attitude towards HIV positive clients are important. Many 
migrants are travelling worldwide and experiencing 
rapid changes in cultural as well as religious changes 
contributing to heightened risk of HIV/AIDS On this 
background it is extremely important to have adequate 
knowledge about the disease so that they can help to 
protect themselves and others against possible risks. 
The generalizability of study results is limited due to the 
sample size, differences in the level of education, and 
cultural values among people from different states and 
cities. 

Ethical Issues: There was no ethical issues in the 
study. However, the study has undergone the Institutional 
Ethics Sub-committee at Symbiosis College of Nursing 
(SCON), Pune, Maharashtra India. 
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Abstract 
Introduction : Environmental hygiene is a major public health issue in Indian community. Knowledge 
on environmental hygiene in rural community is one of the most effective ways to solve this public 
health issues. The aim of this the study is to assess the effectiveness of video assisting teaching (VAT) on 
knowledge of environmental hygiene among rural community This paper discusses teaching intervention 
and implementation strategies related to environmental hygiene in Indian emphasizes to prioritize it 
according to the need of the country. Aim: To assess the effectiveness of video assisting teaching (VAT) 
on knowledge of environmental hygiene among rural community Materials and methods: Quantitative 
experimental approach (pretest posttest one group design) was applied to find out the effectiveness of video 
assisted teaching (VAT) on knowledge of environmental hygiene in rural community. Convenience sampling 
technique used to select the 150 sample for the study. Results: Average pretest score was 12.45 and posttest 
score was 20.54 where the standard deviation of pretest is 3.30 and posttest is 2.53. Range of pretest score 
is 4 – 20. After video assisted teaching, the range of posttest is 11 – 26 (median of pretest is 13 and posttest 
median is 21). There was a significant difference between pretest and posttest knowledge score of 8.9, so 
we support and accept alternate hypothesis. Conclusion: Video Assisting Teaching (VAT) is an effective 
method to teach the people of rural community. 

Keywords: Effectiveness, Video Assisted Teaching (VAT), Rural community, Knowledge, Environmental 
hygiene. 

Introduction 

Environmental hygiene is aimed at developing and 
maintaining a clean, safe, and pleasant physical well-
being of all section of the population[1]. 

Most diarrhea deaths in the world are caused by 
unsafe water, sanitation or hygiene[2] 

Hygiene is important for all helping to maintain 
health and increase life spans[3]. Improvement in 
sanitation requires newer strategies and targeted 
intervention with follow up evaluation[4] In absence of 
hygiene it is considered that stored water supply is also 
source of infection[5]. 

Objectives

To evaluate the effectiveness of video assisted 
teaching program regarding environmental hygiene 

Research Metholodogy

The investigators used pre experimental one group 
pretest and posttest research design. Self -structured 
questionnaire were used to assess the knowledge 
regarding environmental hygiene. Video Prepared on 
environmental hygiene of 8 minutes. After administer 
the pretest from the samples, the video was shown to the 
sample followed by posttest with same samples. Written 
consent was taken from each sample prior to pretest. 

DOI Number: 10.37506/ijfmt.v14i4.12265
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Findings 
Section I

Table 1: description of the samples based on their demographic variables in terms of frequency and 
percentage 

n=150

Variables Frequency (f) Percentage%

Age (in years)

18 - 24 37 24.7%

24.1 - 34 43 28.7

34.1 - 44 37 24.7

44.1 - 54 33 22

Education

Middle class degree (< S.S.C) 40 26.7

High school degree (10 to 12 std) 51 34

Bachelor degree (more than 12 std) 29 19.33

Other (specify) 30 20

Religion

Hindu 53 35.33

Muslim 36 24

Christian 32 21.33

Other specify 29 19.33

Income level

< Rs. 5,000 (low income) 27 18

Rs.5001 - Rs.10000 (lower middle income) 34 22.7

Rs.10001- Rs.20,000 (middle income) 33 22

Rs.20001- Rs.30,000 (middle income) 23 15.33

Rs.30,001 & above 33 22

Family type
Nuclear family 79 52.7

Joint family 71 47.3

Number of children

One 46 30.7

Two 53 35.33

Three and above 51 34

Type of housing

Hut 38 25.33

Mud house (kaccha) 39 26

Pakka (well-constructed) 44 29.33

Metal-steel house 29 19.33

Water supply in area

Municipality water supply 34 22.7

Harvester rain-water 45 30

Tap water (bore water) 40 26.7

Other specify 31 20.7

Nearby water bodies

River 43 28.7

Ponds 61 40.7

Other (specify) 46 30.7
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Section II

Data related effectiveness of video assisted teaching Program regarding environmental hygiene.
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Fig: 01 : Probability plot for pre-test and posttest knowledge score

The p- value is very small so that data is non-normal. 
Hence, nonparametric version of Pair t test, which is 
Wilcoxon sign rank test, is used.

There is no sufficient evidence to accept the null 
hypothesis (p < 0.05). The sample median is statistically 
different from zero. Here estimated median is – 8

Discussion

Video Assisted Teaching is one of the most effective 
ways to increase knowledge. It was based on the need 
of the community and it has helped the individuals to 
understand the concept of environmental hygiene.

Similar results were found in a study conducted 
significant association with demographic variables age, 
educational status and socioeconomic status with the 
level of health beliefs among women in study group[6].

Similar study was conducted the t- test revealed 
26.50 i.e. video-assisted teaching programme was found 
effective in increasing the knowledge of the children 
regarding benefits outdoor play[7]. 

Conclusion

Video assisted teaching was very effective in 
providing knowledge to the rural residents regarding 
environmental hygiene. Different strategies and method 

to be adopted to provide continues education and 
awareness related to environmental hygiene 

Limitation

The study is limited to only the rural community of 
Pune City.

Conflict of Interest - Nil

Source of Finding - Self

Ethical Clearance- Study was approved at Institute 
Ethical subcommittee. Informed concerned from each 
sample been taken for the study. 
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Abstract 
Background: According to the International Diabetes federation 8.8%, adults were having diabetes mellitus, 
which is the chronic disease. The pervasiveness of Diabetes mellitus is the basic interminable infections, with 
rising worldwide prevalence. Anxiety of hypoglycemia may add to an absence of adherence to treatment, 
hypoglycemia is one of the primary restricting components for controlling glycaemia in diabetes mellitus. The 
goals of this survey are to decide, utilizing the best degree of proof accessible, the impact of hypoglycemia 
on personal satisfaction among patients with diabetes mellitus. Selection of the investigations is finished 
by screening dependent on the screening based on title, unique, catchphrases and finding. The analyst and 
sentiment from two specialists taken for the determination of studies finish choice procedure. In view of this, 
all out, 25 investigations were chosen, out of that with incorporation and prohibition rules dependent on the 
PRISMA agenda 10 were chosen, and 15 were terminated. In all the examinations people with a background 
marked by hypoglycemia encountered a significant and more prominent weight of burdensome side effects 
and more unfortunate rest contrasted with those without a past filled with hypoglycemia. As helpless rest 
and gloom may bring about more prominent glycemic variety, clinical screening for these issues ought to 
be considered extensively in populaces with type 2 diabetes, particularly among those with hypoglycemia. 
It likewise shows critical assortment of proof that hypoglycemic scenes detrimentally affect Quality of 
life and treatment fulfillment in patients with diabetes. To comprehend these overwhelming connections 
further, exploration could incorporate distant observing of glucose levels, rest, and natural flashing 
appraisal. Understanding with diabetes mellitus should urged to take brief treatment for the counteraction 
of hypoglycemia. Further properly well-designed randomized controlled trials are required to add evidence-
based information to the current knowledge. 
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Background

Severe hypoglycemia make the financial impact 
and also affect the quality of life among patients with 
diabetes mellitus (1) found in their study that continues 
hypoglycemia increases the risk of cardiovascular 
diseases and also morbidity and mortality in the 
diabetes patients. Another study found severe episode 
of hypoglycemia increase the risk of death and financial 
burden. 2) In the study done on a Korean population, 

the cost of medical facilities for treatment of severe 
hypoglycemia is high. Prospective Diabetes Study 
(1998) shows that diabetes patients having more episode 
of hypoglycemia have the lower quality of life compare 
to others .The episode of hypoglycemia gives an negative 
impact on the health of the individual with diabetes in 
longer period.3) Diabetes patient always lives with the 
fear and anxiety for getting the episode of hypoglycemia 
anytime4)Therefore, it is clearly understood diabetes 
and the episode of hypoglycemia affect the quality 
of life of persons with diabetes mellitus.Insulin and a 
number of other glucose-lowering drugs may cause 
hypoglycaemia.(5) 

DOI Number: 10.37506/ijfmt.v14i4.12266
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Objectives 

The objectives of this systemic review are to find 
out the effect of hypoglycemia on quality of life among 
patients with diabetes mellitus by using the review 
articles 

Material and Methods 

Search strategy and selection criteria

We have selected, PubMed, Science Direct, and 
Scopus databases sources (2009-2019) for studies that 
evaluated the related effect of hypoglycemia on quality 
of life among the diabetes patients quality of life. QOL 
from October 2018 to March 2019.

All standardized and organized arrangements of 
words and phrases and provide a consistent way to 
describe data and free text terms were used to find the 
review. MeSH terms used were “diabetes mellitus”, 
“Hypoglycemia”, “Quality of Life”. Searches were 
limited to literatures available in full text and humans 
within a valid limit within the database. The suitable 
articles were further review by performing the screening 
os abstract and the full text article. Eligibility appraisement 
and data separation were done independently in an pure 
standardized mannered by researcher. 

Selection criteria and data extraction 

Selection of the studies is done by screening based 
on the screening on the basis of title, abstract, keywords 
and finding. Selection process is done by the researcher 
and opinion from two experts taken for the selection of 
studies.Based on this total 25 studies were selected and 
out of that with inclusion and exclusion criteria based 
on the PRISMA checklist 10 were selected and 15 were 
rejected.

The inclusion criteria for the article was if the studies 
were cross-sectional, case–control, or cohort; studies. 
The adult populations studies based on, intensity impact, 
risk and effect of hypoglycemia on quality of life among 
patients with Diabetes mellitus. Articles were removed 
incase letters, abstracts, conference proceedings, 
reviews, and meta-analysis. 

Systemic Review of the Analysis

Result

Study Characteristics:

As is shown in above , all of the 10 studies included 
were cross-sectional studies, Prospective cohort, 
longitudinal cohort with a complete sample size of 
127,006. The following different scales were used 
to research quality of life of type 2 diabetes patients: 
Case report, Questionnaire meausres,patient reported 
sympos,visual analog scale for quality of life, internet 
based survey, population based survey, self-reported 
history, web based survey. All the study shows that 
there is impact of hypoglycemia on quality of life like 
impair cognitive ability, Dementia, Depression, Fear, 
Absenteeism in work place, Insomnia. 

Conclusion

The present systemic review on the effect of 
hypoglycemia on quality of life among patient with 
Diabetes mellitus. The systemic review was done on the 
10 studies based on the selection criteria. The findings 
of the study show that the episode of hypoglycemia has 
Hyperglycemia Medical treatment, increased caloric 
intake, Fear, Absenteeism in job, Quality of sleep 
Depression. It shows that it has negative impact on 
quality of life among patient with Diabetes mellitus.

Discussion

In all the studies individuals with episode of 
hypoglycemia had symptoms of depression and 
insomnia compare with those who have no episode of 
hypoglycemia. The insomnia and depression symptoms 
have the impact on changes in blood glucose level of the 
patient so it is important to do the regular check up of the 
diabetes is patient is required mainly among those with 
hypoglycemia. It also shows significant body of evidence 
that hypoglycemic episodes have a detrimental effect 
on quality of life and treatment satisfaction in patients 
with diabetes. To know more about the hypoglycemia 
and quality of life further more research studies need 
to be conducted. Patient with diabetes mellitus should 
encouraged taking prompt treatment for the prevention 
of hypoglycemia. More well designed randomized 
controlled trials studies are required to get evidence-
based information for the current knowledge.
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These studies should help clinically for treatment on 
hypoglycemia and will produce more data to be use into 
a future update of this review. 
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Background
Youngsters are an epitome of our fantasy. They are the most defenceless gathering in the general public. 
So kids require unique consideration to have a great wellbeing. Thus youngsters require good attention to 
have a better well-being. 1Immunization, specifically has spared a huge number of youthful lives and with 
appropriate use.1 The IAP committee on immunization has classified some vaccine as optional vaccine 
e.g. Hepatitis A, Hb vaccine, varicella, Pneumococcal vaccine, typhoid vaccine, IPV. Optional vaccine 
for personal use depends on occurrence of the contamination and illness, age, sickness and possibility of 
illness in vulnerable person when receiving of vaccine prompted immunity and the result of immunisation 
is assessed on volunteered immunization in the national immunization programme. Now hepatitis B vaccine 
is only the one which is considered.2 

Methods: A true experimental study design using pre-test as well as post-test with no control group. The 
data composed with 30 postnatal mothers under non probability convenient sampling technique to know the 
efficiency of structured teaching plan on knowledge about Updated National Immunization Schedule. 

Pre-test was done among postnatal mother with closed ended survey questions. Soon after pre-test structured 
teaching programme on awareness about Updated National Immunization Schedule was given to the 
postnatal mothers. Evaluation was be done by conducting post-test on the same day of the operation by 
using same closed ended questionnaire which was used for pre-test. 

Results: Findings reflected, many of the postnatal women (43.33%) were in 20-25 years. Highest percentage 
70% of postnatal mother was housewife. 66.67% of postnatal mother were completed primary education. 
70% postnatal mothers are from middle class family. During pre-test 30% postnatal mother had moderately 
adequate knowledge and 70% postnatal mother had inadequate knowledge whereas, during post-test 73.33% 
postnatal mother had adequate knowledge, 26.67% postnatal mother had moderate adequate knowledge. 

Conclusion: The study demonstrated that the structure teaching program about Updated National 
Immunization programme in the postnatal mothers going to wellness centre, was effective to improve the 
knowledge of postnatal mothers. 

Keywords: Knowledge, updated national immunization schedule, postnatal mothers. 

Introduction

Immunization has protected many children. At 
present just the hepatitis B antibody can be considered 
for such incorporation. Antibodies are essentially added 
to the overall decreases in mortality and mortality by 

lessening the occurrence of genuine irresistible illness. 
The present individuals everywhere throughout the 
world experience the advantages of in inoculations 
starting in outset.3 Generally grown-up in the United 
State have not seen direct the stripping disease getting 
with immunizations after securities for the E.g. Polio, 

DOI Number: 10.37506/ijfmt.v14i4.12267
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Diphtheria and Haemophilus Influenza, meningitis. An 
immunization is an antigenic readiness used to create 
dynamic resistance to illness.3 

Methodology

Research approach: Quantitative 

Research design: True -Experimental

Sampling technique: Convenience sampling 

Sample size: 60

Data collection method: structured questionnaire

Analysis: Descriptive and inferential statistics 

Result and Findings

Demographic characteristics by frequency with 
percentage in pre-test, post-test. 

Description of samples according to Demographic 
characteristics by frequency and percentage in pre-
test. 

Demographic Data

Demographic details show that 44% of postnatal 
mothers were from age group of 20-25 years, 33% were 
from 25-30 years and 23% were from 30-35 age group. 
24 respondents belong to Hindu Religion, 4 belong to 
Muslim and only 1 respondent is Christian. Besides 
this 21 postnatal mothers were housewife, 6 belong to 
Service Sector, and 2 were from government Sector. 
65% of postnatal mothers had completed primary 
education, 26% completed college education, whereas 
3 % were with secondary education and 6 % were from 
other educational background. 21 were from middle 
class, 7 were from lower middle class and only 2 were 

from upper economic class. 

SECTION II 

Analysis of data of knowledge about updated 
national immunization schedule. 

Knowledge of postnatal mothers regarding updated 
national immunization schedule in pre-test. 

In pre-test, 21 mothers had inadequate knowledge 
(score below 10) [70%]. And 9 mothers had Moderate 
knowledge (score 10-15) [30%] regarding updated 
national immunization schedule. 

SECTION III 

Knowledge of postnatal mothers regarding 
updated national immunization schedule in post-test.

In post-test, 22 mothers had Adequate knowledge 
(score more than 15) [73.33%]. And 08 mothers had 
Moderate knowledge (score 10-15) [26.67%] regarding 
updated national immunization schedule. 

SECTION IV 

Assessment effectiveness of structured teaching 
programme 

To assess the efficiency of structured training plan 
regarding knowledge on updated national immunization 
schedule the formula E=Y–X was used, 

Where Y = Post-test, X = Pre-test and E= 
Effectiveness. 

Association of pre-test, post-test level of knowledge 
about updated national immunization schedule. 

Table No. 1 Shows region wise association of mean, SD, and mean percentage of pre-test and post- test 
knowledge scores about updated National immunization schedule. 
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Association of pre-test and post-test knowledge about updated national immunization schedule. 

COMPARISON OF KNOWLEDGE SCORE

In post-test, 22 mothers had adequate knowledge about updated national immunization schedule.73.33%. 
And 08 mothers had Moderate knowledge, where score was between10-15, 26.67% regarding updated national 
immunization schedule.

SECTION V 

Testing of hypotheses 

To assess the efficiency of structure teaching plan on knowledge about national immunization programme in 
postnatal women, hypotheses testing was done using ’t’ test and chi-square. 

I) Comparison between differences of pre-test, post-test totals about updated national immunization 
programme in postnatal women. 

Table No.2

Sr. No Region ‘t’ Level of Significance 

1 Overview, definition, incidence 
-12.58 

HS 

2 Principles of vaccination -3.35 HS 

3 Old immunization -6.04 HS 

4 New immunization -4.29 HS 

5 Effects and management -3.66 HS 
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Table. Shows that there is greater significance alteration in the region wise total of pre-test and post-test. So, the 
mentioned null hypothesis is rejected and statistical is acknowledged. Thus difference observed in mean score value 
of pre-test and post-test were real difference. 

I) Association between pre-test score on updated national immunization schedule among postnatal 
mother with demographic variable. 

Table No. 3

Sr. No Demographic variables Df Table value χ2 value Level of significant 

1 Age 3 7.82 1.27 Not significant 

2 Religion 3 7.82 2.32 Not significant 

3 Economic class 3 7.82 2.16 Not significant 

4 Mothers education 3 7.82 7.4 Not significant 

5 Mother occupation 3 7.82 1.04 Not significant 

Table displays no major link among pre-test knowledge numbers of postnatal women when matched with 
demographic variables. So, null hypotheses of association among pre-test knowledge scores and demographic 
variables are accepted. 

Table No. 4. Association between post-test score on updated national immunization schedule among 
postnatal mother with demographic variable.

Sr. No Demographic variables Df Table value χ2value Level of significant 

1 Age 3 7.82 6.36 Not significant 

2 Religion 3 7.82 3.08 Not significant 

3 Economic class 3 7.82 3.9 Not significant 

4 Mothers education 3 7.82 7.1 Not significant 

5 Mother occupation 3 7.82 1.22 Not significant 

Table shows that there was not major association 
among post-test scores of postnatal females when 
matched with demographic variables. So, null hypotheses 
of association in the middle of post-test knowledge, 
demographic variables are accepted. 

It can be understood that structure teaching 
programme was in effect for all postnatal women 

regardless of alteration in demographic variables. 

Funding: Self-funding 

Conflict of interest: no conflict of interest in 
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Background
Over the previous few weeks, the COVID pandemic has impacted lives across the world in unimaginable 
ways, and quite ever at now like this, it’s essential we concentrate to our elderly who are the 
foremost vulnerable segment of the population. With aging, immunity decreases making elderly more prone 
to the virus. Additionally, the general public above the age of 60 have some or the opposite medical condition 
like diabetes, hypertension or asthma; all of which are risk factors.1 The demographic pyramid of India is 
shifting fast with a more number of within the elderly population. It appears that the socio-economic and 
socio cultural transformation to higher individual freedom, hedonism, family unit, feminism, materialism 
etc. is catching older generation unaware. Aims: within the above context, the target of the study was to 
spot the themes that are related to the standard of life of home-dwelling elderly. In fact, the time of the 2011 
census there have been around 104 million people above the age of 60, which implies that a staggering 
9 percent of our population fall within this high risk group. But besides being most in danger, social 
distancing and therefore the nationwide lockdown even have implications on mental state of the elderly, 
which simply shouldn’t be ignored.2

Methods: A non-experimental descriptive survey method was used accustomed assess the impact of lockdown 
on physical and psychological health of grownup selected by purposive sampling. The information was 
composed by pretested questionnaire. Data analysis was carried out with level of significance. 

Results: 60 senior citizen participated in the study.58% were not satisfied with lock down as it is affecting 
their physical and mental health. Impact is more on age group of 60 years and above. 

Conclusions: The present study showed unsatisfied impact of lockdown among senior citizens. Lockdown 
has affected them in all physical, social and psychological way. It is necessary to take measures to relieve 
their stress due to lockdown. 

Keywords: Lockdown, senior citizen, psychological and physical health. 

Introduction And Background

More adults are progressively plausible to have just 
got basic conditions like diabetes and respiratory ailment 
comorbidities that we presently perceive increment the 
threat of serious COVID-19 and COVID-19 related 
demise. Conceivable more fragile framework makes 
it harder for more established grown-ups to restrict 
contamination. Therefore, the effect on more established 
grown-ups is remarkable.3 

Material and Methods:

Research approach: Quantitative 

Research design: The researchers have used A Non-
Experimental Descriptive Survey. 

Sampling technique: Convenience sampling 
technique was used.

Sample size: 60

DOI Number: 10.37506/ijfmt.v14i4.12268
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Data collection method: structured questionnaire

Analysis: Descriptive and inferential statistics 

Objectives

1. To assess the effect of lockdown among senior 
citizen living selected areas of Pune city.

2.  To assess the impact of lockdown on physical 
health among senior citizen of Pune city.

3.  To find the association between the effects of 
lockdown and physical wellbeing among selected 
demographic variables.

4.  To find the association between the effects of 
lockdown and psychosocial health among senior 
citizen. 

Result & Discussion

Description of demographic details-

Table 1: Section I: Frequency and percentage distribution     n=60

Sr. No. Demographic variable Frequency  (%)

1 Gender

Female  33 55

Male 27 45

2 Age (Years)

60 to 70  38 63

70 and above  22 37

3
Literacy
1. 

 

Literate 50 83

Illiterate 10 17

4 Educational Level

Primary  19 32

Secondary 19 32

Higher Secondary and above 22 37

5 Occupation

Business 24 40

Retired serviceman 20 33

Agriculture 16 27

6  Covid-19 zone

Red 40 67

Orange 12 20

Green 8 13
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7 During lock down staying with:  

Family 21 35

Alone 24 40

Away from home 15 25

8 Chronic illness

Yes 41 68

No 19 31

Table shows total 60 participants participated in online survey. 27 (45 %) of the respondents were male  and 
33 (55 %) of respondents were female. Maximum number of respondents i.e. 63 % belongs to Age group 60 – 70 
Years, followed by 37 % respondents belong to age group above 70 years. Above table shows that 83% respondents 
found Literate whereas 17 were illiterate. It was found that 40% respondents belong to Business sector, 33% Service 
Sector, and 27 respondent was from Agriculture sector. Findings shows that 40 respondents were from Covid-19 
red zone, 12 respondents belongs to orange zone and 13 were from green zone. 40 participants were staying alone 
during lockdown, 35 participants were staying with their family and 25 were with their friends. Out of 60 total 41 
participants were suffering from chronic illness and other 19 were healthy. 

Section I 

CHALLENGES FACED BY WORKING POPULATION 
Table 2 Section B: Frequency and percentage distribution of impact of lockdown n=60

Sr.no Score Frequency Percentage(%)

1 Satisfied 5 8

2 Moderately satisfied 21 35

3 Dissatisfied 34 58

The table shows that 58 % sample are not satisfied with the lockdown and 35% are moderately satisfied where 
as 08% are satisfied with lockdown as it has no impact on their routine life. 

Cont... .Table 1: Section I: Frequency and percentage distribution n=60
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Figure 1: Impact score of lockdown

Section C: Association of selected demographic variables with impact of lockdown 

n=60 

Sr. 
No

Demographic variables
Table 

Probability
p 

1 Gender

Male
0.7771

Female

2 Age (Years)

60 to 70
0.9656

70 to 80

3 Literacy

Literate

0.5521 Illiterate

4 Educational Level

Primary

0.9771
Secondary

Higher Secondary and above

5 Occupation

Business
0.9078

Retired serviceman 

Agriculture

6 Which zone you belong to 
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Red 

0.9212 
Orange

Green

7
During lock down staying with: 

Family

0. 7833
Alone

Away from home

8 Any chronic illness?

Yes 0.8777

No

The lockdown has dealt a body blow to the ageing 
across the nation. Even as aged people say they are 
missing the healing touch of their doctor at this time, the 
lockdown has caused in worsening social relationships, 
leaving many disheartened, anxious and offended.

More than 58 per cent the senior population 
participants who joined in a survey claimed their relation 
with family members, mostly their own children, 
further deteriorated during the lockdown. Hardly any 
communication with children at this time, ego clashes as 
reasons for the failure in relationships.

The survey, conducted by to assess the impact of the 
lockdown on their lives. Around 58 per cent declared 
that the lockdown was disturbing their health condition, 
while 38 per cent said they were adjusting with the 
situation, however they are finding it difficult and only 5 
percent were satisfied with it. 

Conclusion

The present study displayed older people were not 
satisfied. They had disturbed physical and mental health. 

Cont ... Section C: Association of selected demographic variables with impact of lockdown 

Hence the study reflected more unsatisfied and disturbed 
adults in lock down. 
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Abstract
Background :Quality of life (QOL) is commonly used in the health care industry to assess the general well-
being of the individual. Assessing QOL among children with diabetes, is completed with a disease specific 
approach.1 The main aim of the present study was to systematically review the characteristics of published 
studies in children with type 1 diabetic Quality of life and examine the quality of their findings.

Method and Material: The 141 research articles searched in (PubMed, Web of Science, CINAHL, Scopus, 
Academia ,open access ) databases using the following search terms: “type 1 diabetic” and “quality of life” 
. Depending on the inclusion and exclusion criteria studies were filtered and 12 studies were chosen for 
the final analysis. This systematic review was designed and conducted with the Published Guidelines for 
Reporting Systematic Reviews and Meta-Analyses (PRISMA)

Result : The studies showed that sampling size differs in each study from 20 till 3005 it selected . but 
in many studies sample size is below 100. Validity and reliability were not done in many studies. For 
reliability al studies who mentioned about validity used Cronbach’s α coefficient to check the tool efficiency. 
Studies showed that people with diabetes had lower QoL . however the Quality of Life is directly related 
to the disease condition, HbA1 c and glycaemic control of children . Better control of Diabetic Mellitus is 
associated with better health related QoL. 

Key words : quality of life, children, type 1 diabetic .

Corresponding Author: 
Ms.Merlin Suji ,
Ph.D. Scholar, Bharati Vidhyapeeth College of nursing, 
Bharati Vidhyapeeth Deemed University,Pune, India
Email: merlinsujidarwin@gmail.com
merlinsuji@scon.edu.in 

Introduction

Diabetes is demanding disease. Sometimes 
children with type 1 diabetes will manage their diabetes 
effectively and manage to live their normal life, but other 
times it can powerfully affect their lives. Many children 
feel burdened by the demands of the disease. Quality 
of life is a multidimensional construct incorporating 
an individual’s subjective perception of physical, 
emotional, and social well-being, including both a 
cognitive component (satisfaction) and an emotional 
component (happiness)1. 

According to International Diabetes Federation 
(IDF), Diabetes mellitus has been affecting 425 million 
people globally and as per the estimations the number 
of people with diabetes may increase to 629 million in 
2045.1 Out of the total, one-third of these diabetics are 
elderly; people older than 65 years of age. In addition to 
a high prevalence of DM in adults and aged the estimates 
of children and adolescents with T1DM is on the rising 
trend.2

It is estimated that the incidence of T1DM among 
children and adolescents is increasing in many countries 
particularly in children and adolescents under the age of 
15 years, and the overall annual increase is estimated 
to be around 3% with strong indications of geographic 
differences. More than 96,000 children and adolescents 
under 15 years are estimated to be diagnosed with 
T1DM annually and the number is estimated to be more 

DOI Number: 10.37506/ijfmt.v14i4.12269
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than 132,600 when the age range extends to 20 years. 
The treatment for type 1 diabetes, its evaluation and the 
approach to the disease are different between children 
and adults.3

The high prevalence of diabetes and its related 
complications have attracted the researchers. In 
response to this, considerable research published in 
journals to evaluate the quality of life of diabetic and its 
determinants in diabetic patients.4 These studies aimed 
to improve QoL in children with diabetes and provide 
interventions. 

The current systematic review was conducted 

1. to describe the general characteristics of the 
latest available information about QoL in people with 
type 1 diabetes. 

2. to understand the main methodological flaws of 
the studies 

3. to investigate how QoL was measured in Type 
1 diabetic population 

4. to understand the factors that were mainly 
associated with QoL in people with type 1 diabetes and 
their interventions.

Method and Materials

Literature search

A systematic literature search was autonomously 
conducted from October 2019 to April 2020. The 
researcher selected studies which assessed the Quality of 
Life (QoL) among children with type 1 diabetic mellitus. 
The results of this literature search were independently 
verified and updated in May 2020. Studies published 
up to May 2020 were included in this review. National 
and international databases (Pubmed, Web of Science, 
CINAHL, Academia) were searched for the following 
key terms “type 1 diabetic” and “quality of life”. Other 
than this “type 1 diabetes, “IDDM”, “QoL”, “Child” , 

“children”, “paediatric” and “pediatric” terms were used 
. Moreover, researcher searched the Google database for 
extra open access publications. Researcher followed the 
Preferred Reporting Items for Systematic Reviews and 
Meta-Analyses (PRISMA) guidelines.

Selection of studies

Six major inclusion criteria were adopted:

· Papers published in peer-reviewed journal 
(pubmed, Cochrane library, Academia.edu, open access 
journals)

· Papers are written in the English language

· Papers published from January 2015 to May 
2020 (focus on more recent knowledge)

· Children with type 1 diabetic (0 years to 18 
years)

· Cross sectional studies 

· Quantitative studies 

Five exclusion criteria were applied: 

· QOL in people with type 2 diabetes

· Above 18 years with type 1 diabetes

· Systematic a review article

The initial search resulted in 114 documents. After 
excluding duplicates and non-relevant studies, 25 articles 
were selected for full text examination. The reference 
lists of these 25 documents were manually searched. 
In total, 12 studies were included in the review .Data 
extracted from the selected studies are included like 
a year of publication, journal name ,aim of the study, 
Methodology adopted in the study, the age range for the 
sample, sample size, a setting of the data collection, data 
collection tool and the result of the study. 
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Table 1: Characteristics of the Systematic review studies ( 2015-2020) 

Sr.No Published 
year Journal name First author Age range Sample 

size setting Reliability & 
validity

Data 
collection 

year

Data collection 
tool Intervention Outcome

1 2015 

Diabetology 
and metabolic 
syndrome. 5

Joao Soares 
Felici 10 to 19 3005  clinics NA 2008-2010  EuroQol NA compared the QoL 

with different regions

2 2015
SCIELO 

analytics.6 Luce Marina 
F.C. da Costa 10 to 19 96 clinics NA 2012-2014 DQOLY NA good quality of life

3 2016
diabetes research 

Aand Clinical 
Practice.7

Fadia 
AlBuhairan

12 to 18 
years 315 hospitals

Cronbach’s α  
& validaton 

done  NA
Peds QL™ 
Diabetes 

Module 3.0
NA parents score is less 

than the adolescents

4 2016 Mindfulness.8
Inge J. P. 
Serkel-

Schrama
12 to 18 129 NA NA NA PedsQL3.2™ Mindful 

Parenting positive QoL

5 2017
Journal of 
Diabetes & 

Metabolism .9

Basma 
AbdelMoez 

Ali
7-18 years 72 OPD NA 2015 Peds QL 3.0, 

DM Module, CDI NA Poor QoL related 
with Depression

6 2017

International 
Journal of Nursing 

Sciences
10

Nurcan 
Ozyazıcıoglu

8-12 & 
12-18 64 Clinic, OPD

validity and 
reliabilty done 2012 PedsQL NA

no difference in 
parents and child 
views about QoL

Sr.No Published 
year Journal name First author Age range Sample 

size setting Reliability & 
validity

Data 
collection 

year

Data collection 
tool Intervention result

7 2018

Open Access 
Journal of Obesity 

and Metabolic 
Disorders 11

 Azimova 
Ozoda

8-12 &13-
18 20 dispensary high reliabilty & 

validity NA DQOLY-SF Pump Insulin 
therapy QoL improved

8 2018 Diabetes Care 12 Marie-Anne 
Burckhardt 2-12 49  hospital Validity done NA

PedsQL 4.0 , 
3.0 , 2.0 DM 

Module 

Dexcom G5 
Mobile CGM

positive QoL with 
CGM

9 2019

Journal of 
Postgraduate 

Medicine, 
Education and 
Research 13

Rakesh 
Kumar

4 to 15 
years 97  Clinic, 

hospital Cronbach’s α 2012 QOLID 
questionnaire NA QoL related to 

glycemic control

10 2019
Current Medical 

research and 
Opinion 14

Julio López-
Bastida under 18 275 pediatric 

centers NA 2014 EQ-5D and 
PedsQL NA  HbA1c related to 

HRQOL.

11 2020

International 
Journal 

of Health 
Sciences and 
Research 2

Niraj 
Kumar 6−18 140  hospital NA  

DAWN QolY, 
DTSQ, 

DSQoL,SDQ
NA depend on the 

disease condition

12

2020
Diabetes 
technology & 
Therapeutics15

Manuela 
Sinisterra, 2 to 5 46  hospital NA NA HRQOL CGM sleep improved
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Results and Discussion

General characteristics

The first objective was to describe the general 
characteristics of the latest available information about 
QoL in people with type 1 diabetes. The characteristics 
of the 12 eligible studies for this systematic review are 
shown in Table 1. The first 2 studies were published in 
the year 2015 and since then there were few publications 
per year on QoL of children with type 1 diabetes. In 
the year 2015 to 2020 the publications are distributed 

twice per year except in 2019, where no publication on 
the topic found relevant. All studies were published in 
different countries with 2 Indian publications on the 
topic of Quality of life in children with type 1 diabetes. 
Sample sizes across the studies ranged from 20 to 3005 
participants. All the studies published in the English 
language . In all the studies, participants age group is 
below 18 years that is, children and adolescents. Two 
studies compared the QoL of Children with Adolescents 
. In all the studies ,children below 12 years were 
participated and their parents marked the QoL for 
children. 

Figure 2 : Sample size distributions in the QoL of type 1 diabetic children from 2015-2020

The second objective was to understand the main 
methodological approach of studies .The data was 
collected from the samples mostly from the hospital, 
OPD, Clinic, Pediatric centers and in one study data 
collected in endocrinology dispensary also. In 7 studies 
reliability details weren’t stated. However, in two 
studies type of reliability ( Cronbach’s α ) mentioned 
clearly .Also, from all of the 12 studies only one study 
mentioned about the validity and it stated that 10 experts 
performed the validity of the tool. Around, 8 studies 
doesn’t mentioned about the validity and other 4 studies 
declared that validity and reliability done.

The third objective was to investigate how QoL was 
measured in Type 1 diabetic population .In 6 studies data 
collection year is not mentioned. The other 6 studies data 
collection year ranges from 2008-2015. Furthermore, 
6 studies used PedsQL for data collection. Different 
module of PedQL is used for the data collection like 
of PedQL 2.0, of PedQL3, of PedQL 3.2 module was 

used to check the Quality of life in children. Others used 
QOLID questionnaire, EuroQol , DQOLY-SF, DAWN 
QolY, and DQOLY.Apart from this, studies evaluated 
QoL as a main variable.Also, 4 studies checked the other 
variables like depression, sleep and other variables that 
affect the diabetic children. They have used other tools 
like DTSQ, DSQoL,SDQ and CDC to check the above 
mentioned variables.

The effects of interventions

The fourth objective was to understand the factors 
that were mainly associated with QoL in people with 
type 1 diabetes and their interventions .A total of 12 
studies examined the effects of an intervention on QoL 
in people with type 1 diabetes. Eight studies doesn’t have 
any interventions as it checked only the quality of life 
in children. Two studies procured continuous glucose 
monitoring (CGM) as an intervention . In that one study 
used Dexcom G5 mobile for CGM monitoring. One 
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study used the Pump insulin to improve the Quality 
of Life and other study used mindfulness practices to 
improve QoL. However,it is observed that the majority 
of the studies preferred to do surveys and 3 studies used 
invasive practices to improve the Qol while one study 
used non-invasive supportive measurement to improve 
QoL that is mindfulness practices.

The researchers who focused on the QoL with 
interventions especially with Continuous Glucose 
Monitoring( CGM) showed slight improvement or 
higher level of improvement in part of Quality of 
Life. Research with mindfulness practices showed the 
improved QoL after the practice. The researchers Who 
compared the QoL in both groups like adolescents and 
children showed not much different in their QoL.One 
study compared the Qol with glycemic control and it 
proved that QoL is depend on the glycemic control. 
According to the stability of the glycemic control the 
QoL will change. Other research studies evaluated 
the HbA1c with QoL and it also proved that enhanced 
QoL with reduced HbA1c level. One study which was 
published by Niraj Kumar in 2020 states that depend on 
the severity of the disease condition QoL will change. 
One study which is published by Basma AbdelMoez Ali 
explained that parent’s predition of QoL is less than that 
of adolescents score about their conditions. Other studies 
showed the comparison of QoL in different aspects like 
with regions of the country , with depression level of the 
children, with other age group and with sleep also.

Clinical Implications

Overall, many studies showed improvement in QoL 
of children especially after the glycemic control and 
Continues Glucose monitoring. These type practices 
should be improved in children with type 1 diabetes. The 
Psychological impact is also beneficial to the children 
like mindfulness practices. None of the studies evaluated 
about the educational interventions which can be a 
helpful for children, adolescents and anxious parents. 
Technological innovations like mobile applications and 
active monitoring need to be used for these children and 
they must be practiced by parents , children and health 
care workers. Only one study used a mobile application 
to monitor CGM and proved the effect in QoL. 

Conclusion

This present review of the literature showed that 
people with diabetes had lower QoL however the Quality 
of Life is directly related to the disease condition, HbA1 
c and glycaemic control of children . Better control of 
diabetes mellitus is associated with better health related 
QoL. Paediatricians, nurses, parents and other health 
care workers should continue their researches with long 
term interventions to improve quality of life the children.
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study taken from Bharati College of Nursing ethical 
committee. 
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Abstract
In the studied hospital an increased number of adverse events were noted in the critical care unit (CCU) 
department of the tertiary care hospital in the last three months. Hence, a risk management technique, Hazard 
Identification and Risk Assessment (HIRA) is applied to identify the hazards and to reduce the risk of the 
identified hazards by administering suitable mitigation and the control programs. The study was carried 
out for three months i.e from May 2019 to July 2019 and all the staff’s responses of the CCU department 
were captured to prepare the list of the perceived hazards. Moreover, the risk matrix is prepared for the 
identified hazards by the responses of the CCU staff captured under the categories probability and severity. 
The findings of the study conclude that the risk associated with hazards H12 (Hindrance in the movement 
of patients, staff and utilities due to obstructed corridors), H2 (Malfunctioning of Life-saving equipment 
or patient monitoring Biomedical Equipment) and H3 ( The broken cable of equipment results in power 
leakage, short circuit and the trip of electricity supply in the department). The suitable interventions for these 
can be increased frequency of safety rounds, widening of the corridors and restricting access to the patient 
movement areas, and buffer stock for the life-saving devices. 

Keywords: Hazard, Risk Assessment, HIRA Plan, Hospital, Risk Reduction 

Introduction

In the various healthcare systems, clinical threats 
have attracted the attention of authorities and regulating 
bodies. In the United States itself around 3. 7 per cent 
of the hospital patients are at the risk of adverse events 
in their stay at the hospital.(1) However, the clinical risk 
can be defined as the “probability of a patient being 
subject to an adverse event (i.e., an unintended injury 
or complication that results in disability at the time of 
discharge, death or prolonged hospital stay) caused by 
health care management rather than by the patient’s 
underlying disease process”.(2) Moreover, the adverse 
events can be understood as those incidents in which a 
patient is unintentionally harmed by medical treatment.
(3) However, as per the earlier studies, the adverse events 
affects around 10 per cent of hospital patients and around 
50 per cent of them are preventable.(4) Different areas 
of the hospitals have different susceptibility towards 
adverse events. Among all the areas the Intensive care 

units (ICU’s) are one of the areas with the highest 
probabilities for adverse events.(5) For instance, in the 
United States of America, only around 10 per cent of 
the patients admitted in the intensive care units suffer 
from nosocomial infections, moreover, the rate is 21-25 
infections per 1000 ICU days.(6) Intensive care units also 
have a significant number of workplace violence and 
patient falls.(7) This study attempts to check the status 
of implementation of all clinical and non-clinical risk 
measures with the application of hazard identification 
and Risk assessment (HIRA) in the Critical Care Unit 
department of a tertiary care hospital of Delhi in India. 

Literature Review

Risk can be defined as potential losses and rewards 
resulting from exposure to a hazard or as a result of 
the risk event. Similarly, hazards can be explained as 
something which can lead to an undesired outcome 
in the process of meeting an objective.(8) HIRA can 

DOI Number: 10.37506/ijfmt.v14i4.12270
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be understood as a process which starts with the 
identification of hazards and then assigning risk 
values to the identified hazards with the help of risk 
assessment techniques to take precautionary measures 
to minimize the impact of the identified hazards. The 
HIRA technique has been applied in the past in Thermal 
Power Plants (9), Construction based organizations (10), 
and iron ore pelletizing organizations (11). The results 
were satisfactory and the risk ratings were reduced to 
as low as reasonably practicable (ALARP) levels. There 
is another version of HIRA which is called as HIRAC “ 
Hazard Identification Risk Assessment and Control.”(11) 
However, in the healthcare organizations, the application 
of HIRA is limited as some of the studies have carried 
out risk management initiatives in the hospital operation 
theatre areas(12) and for the home healthcare nurses 
working in the metro cities of India.(13)However, the 
objectives of the HIRA technique can be summarized as:

1. To carry out a systematic, crucial appraisal 
of all capacity hazards involving personnel, 
plant, services and operation methods

2. Identify the prevailing safeguards to be had to 
manipulate the dangers due to the hazards

3. Suggest additional control measures 
to reduce the hazard to an applicable level. 

4. Prepare a Risk Register to assist in continuously 
monitoring the dangers, locate any changes and make 
certain the controls are effective.

Methods 

The study design is cross-sectional and descriptive. 
The study setting is the critical care unit of a tertiary care 
hospital in the Delhi City of India. The study period is of 
three months ie from May 2019 to July 2019. The data 
collection technique is unstructured interview technique. 
The Sampling frame is the medical and paramedical staff 

working in the 12-bed critical care unit data that includes 
a survey research design. The exclusion criteria were the 
staff who have worked for more than one month in the 
department as a duration less than that will limit their 
ability to identify the perceived hazards. The staffs were 
interviewed to identify the hazards in the second stage 
of the HIRA procedure. Moreover, in the next phase 
of the study, the identified hazards were ranked by the 
CCU staff in terms of their probability of occurrence and 
severity of impact on human beings in the CCU area, 
impact on hospital property and lastly impact on the 
business as a whole as depicted in figure 1, See figure 1.

Analysis 

The demographic data of the participants revealed 
that around 36 per cent of the respondents were male 
and the majority were females with 64 per cent. In terms 
of age distribution, the majority of the staff were in 
the age group 20-30 years with 40 per cent, followed 
by the age group 40 years and above with 35 per cent. 
The occupation data revealed that around 57 per cent 
of the respondents were nursing staff, 12 per cent were 
medical practitioners, 18 per cent of the respondents 
were housekeeping staff and lastly, 13 per cent of the 
respondents were technicians, see table 1. 
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Table 1: Demographic Profile of the respondents. 

Gender (Percentage)

Male 36%

Male 64%

Age (years)

0-20 0

20-30 40%

31-40 25%

40 & above 35%

Occupation (Percentage)

Medical Professionals 12 %

Nursing 57 %

Housekeeping Staff 18 %

Technicians 13 %

In the interview content analysis the identified hazards were majorly associated with the following process 
categories :

1.Major spill management

2.Biomedical Equipment Safety

3.Declaration of patient death to patient attendant or relatives

4.Facility Management

5.Patient safety

6.Infection Control

7.Medication safety 

As highlighted in figure 1, in the third stage the risk assessment is carried out by multiplying the probability of 
the occurrence with the severity of impact in the categories such as the impact on humans, impact on property and 
lastly impact on business. The scoring was done in a scale of 1-3, where 1 = low probability, 2 = medium probability 
and 3 = high probability. Similarly for severity impact 1 = low impact, 2= medium impact and 3= high impact. The 
summarized ratings based on the mode method is mentioned in table 2, See Table 2
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Table-2: Risk Matrix With probability and severity impact on Human, Property and Business

Hazard
Number

Hazard Description Probability
Impact 

On 
Human

Impact On 
Property

Impact on 
Business

H1
A chemical spill inwards and CCU 

resulting into slip and fall of patient, 
employees and visitor

3 2 2 1

H2
Malfunctioning of Life-saving 

equipment or patient monitoring 
Biomedical Equipment

3 3 3 2

H3
The broken cable of equipment results in 
power leakage, short circuit and trip of 

electricity supply in the department
3 3 3 2

H4 Workplace violence by a patient 
attendant or patient relatives 3 2 3 2

H5 Patient fall from bed 3 3 1 3

H6
Patient fall or slip in the toilet due to the 
absence of handrails in the toilet or wet 

surface
3 3 1 3

H7 Patient fall during mobilization inwards 3 3 1 3

H8 High-risk medication errors 2 3 1 3

H9 Lookalike sound-alike medication errors 
while giving medications to patients 2 3 1 3

H10
The higher dose of narcotics leads to 
severe injury or critical illness to the 

patient.
2 3 1 3

H11

Hospital-Acquired infections to patients 
or the staff due to lack of signages or 
avoid the use of PPE while visiting 

patients in the Isolation room.

2 3 1 3

H12
Hindrance in the movement of patients, 

staff and utilities due to obstructed 
corridors

3 3 3 3

Results 
The results are summarized in all the three categories 

of impact on human beings, impact on property and 
impact on business. The findings from the perspective 
of impact on humans highlight that the hazards, H2 
(Malfunctioning of Life-saving equipment or patient 
monitoring Biomedical Equipment), H3 (The broken 
cable of equipment results in power leakage, short 

circuit and trip of electricity supply in the department), 
H5 (Patient fall from bed), H6 (Patient fall or slip in the 
toilet due to the absence of handrails in the toilet or wet 
surface), H7 (Patient fall during mobilization inwards), 
H12 (Hindrance in the movement of patients, staff 
and utilities due to obstructed corridors) fell into high 
priority category denoted by red colour in figure 2 and 
needs to be addressed first, see figure 2.
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Figure 2: Risk Assessment of Different Hazard Categories and its impact on Human

Figure 3: Risk Assessment of Different Process Categories and their impact on Property
Similarly, the fi ndings from the perspective of impact on the property revealed that the hazards such as H2 

(Malfunctioning of Life-saving equipment or patient monitoring Biomedical Equipment), H3 (The broken cable of 
equipment results in power leakage, short circuit and the trip of electricity supply in the department), H12 (Hindrance 
in the movement of patients, staff and utilities due to obstructed corridors), and H4 (Workplace violence by a patient 
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attendant or patient relatives) fell into the red zone denoting priority should be given to these hazards for addressal.

Figure 3: Risk Assessment of Different Process Categories and its impact on Business

Lastly, In the category of impact on business the 
hazards such as H12 (Hindrance in the movement of 
patients, staff and utilities due to obstructed corridors), 
H6 (Patient fall during mobilization inwards), H7 
(Patient fall or slip in the toilet due to the absence of 
handrails in the toilet or wet surface) and H5 (Patient fall 
from bed) were the one with high probability and having 
a high impact on the business. Hence these should be 
taken on priority for risk mitigation.

Discussion

The fi ndings of the study revealed that H12 
(Hindrance in the movement of patients, staff and 
utilities due to obstructed corridors) had a high impact 
from both the perspectives of impact on property and 
impact on business. This fi nding is consistent with 
earlier studies where hindrance with the fi re doors is 

accepted as a signifi cant barrier for patient movements.
(14) Furthermore, hazards such as H2 (Malfunctioning of 
Life-saving equipment or patient monitoring Biomedical 
Equipment) and H3 ( The broken cable of equipment 
results in power leakage, short circuit and the trip of 
electricity supply in the department) were the common 
priority hazards in the category of impact on humans and 
impact on the property. This fi nding is also similar with 
the earlier study which has highlighted that the patients 
in the intensive care units are at the higher risk of adverse 
events as they utilize more biomedical equipment in 
comparison to the patient admitted in the wards.(15)

However, the control measures for risk mitigation for 
the three categories are discussed as below mentioned.

Control Measures to mitigate the risk of Human-

· Physical Audit of the condition of all biomedical 
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equipment cables and all default cables to be removed 
and discarded.

· Periodic maintenance of biomedical equipment 
and its peripherals.

· Biomedical engineers training in electrical 
safety and importance of checked and dressed cables 
with emphasis on safe work practices

· Patient assessment using the Morse Fall Scale. 
Bedside rails, Identification band of fall risk. Patient call 
bell for assistance.

· Handrails in staircase & toilet.

· Assistance to the patient while immobilization 
inward or ICU.

· Wet floor signage to alert patient walking in 
corridors.

· Continuous training of HK staff to use the wet 
floor signage.

· Identification of fall risk patients. 

· Response to patient call bell.

· Administration: putting rules, policy and 
signages for awareness.

· Redesign: Making the utilities maintained and 
safer.

Control Measures to mitigate the risk impact on 
the property-

· Physical Audit of the condition of all biomedical 
equipment cables and all default cables to be removed 
and discarded.

· Periodic maintenance of biomedical equipment 
and its peripherals.

· Regular conduct of the patient family meeting 
and its record-keeping.

· Consent of patient relatives in treatment 
planning.

· Effective communication by all health care 
workers.

· Elimination of hazard completely from the 
workplace. 

· Redesign the process of handling death cases

· Continuous training of all health care workers 
ineffective communication and priority with a sequence 
of activity to be done for the smooth handling of deceased 
patient relatives.

· All corridors and evacuation corridors must 
be obstruction-free, for free movement of patient, 
employee, fire safety & evacuation teams.

· Administration: putting rules, policy and 
signage’s for awareness.

· Continuous training on evacuation corridors in 
the hospital building and the importance of clear passage 
during situations such as fire, electricity shut down etc. 

Control Measures to mitigate the Risk Impact on 
Business-

· Patient assessment using the Morse Fall Scale. 
Bedside rails, Identification band of fall risk. Patient call 
bell for assistance.

· Handrails in staircase & toilet.

· Assistance to the patient while immobilization 
inward or ICU.

· Wet floor signage to alert patient walking in 
corridors.

· Continuous training of HK staff to use the wet 
floor signage.

· Identification of fall risk patients. 

· Response to patient call bell.

· Administration: putting rules, policy and 
signage’s for awareness.

· Redesign: Making the utilities maintained and 
safer.

· Barrier nursing, hand washing by all health 
workers, adherence to care bundles, sterilized linen, 
stringent facility upkeep, 1:1 nursing ratio.
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· Adherence to medication safety policy and 
controls.

· Maker checker process before administrating 
high-risk medications.

· Medication safety audit.

· Elimination of hazard completely from the 
workplace. 

· Adherence to medication safety policy and 
controls.

· Maker checker process before administrating 
high-risk medications.

· Medication safety audit.

· Training on infection control practices.

· Doctor, nursing & pharmacy staff training 
on medication safety and management of high-risk 
medications.

Other control measures

· Careful handling of chemical containers. In 
case of a major spill of hazardous material, use a major 
spill kit to control the hazards of slip and falls.

· Activate code grey: Major spill.

· Training in handling major spill code grey. And 
safe handling of hazmat containers.

· Administration: putting rules, policy and 
signage’s for awareness.

· Personal protective equipment shall be used 
during a major spill of hazardous material. 

Conclusion 

This study concludes that the HIRA (Hazard 
Identification and Risk assessment) technique is an 
effective strategy to identify the hazards related to the 
complex healthcare providing areas of the hospitals. 
Moreover, in the studied hospital the hazards such as 
H12 (Hindrance in the movement of patients, staff and 
utilities due to obstructed corridors), H2 (Malfunctioning 
of Life-saving equipment or patient monitoring 
Biomedical Equipment) and H3 (The broken cable of 

equipment results in power leakage, short circuit and 
the trip of electricity supply in the department) needs 
to be addressed on priority. The suitable interventions 
for these can be increased frequency of safety rounds, 
widening of the corridors and restricting access to the 
patient movement areas, and buffer stock for the life-
saving devices. 

Limitations: The study was carried out for three 
months due to shortage of time, hence the after-effects 
of the intervention couldn’t be captured. 
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Abstract 
Introduction:Food is something everyone needs, every day. Life can be sustained only with adequate 
nourishment and it requires for growth, development and to lead an active and healthy life. Fast food refers 
to fast foods which are easy to make, and easy to consume. They have only fats lying in it causing ill effects 
on the health of the adolescents. The present study was done to assess the knowledge and practice of fast 
food consumption and hazards on health among adolescents. 

Materials and methods: The study design adopted was descriptive in the colleges of urban area, where 
100 college students were participated through convenience sampling technique. Semi-structured self-
administered questionnaire were used to collect the data.

Result:The findings revealed that10 % of the participants had inadequate knowledge, 28% of the participants 
had moderate knowledge and 62% of the participants had adequate knowledge about fast food consumption. 
Respondents stated that     that majority of participants (85%) eat restaurant fast food regularly and 51 % of 
subjects frequently eat fast food. The main reason for having fast food was its Flavourful taste, as per 64% 
respondents had replied. 

Conclusion: Though fast foods are tasty they have low nutritive value and high calories. Awareness 
regarding the significance of a balanced diet and harmful effects of fast foods may help to reduce the fast 
food addiction.

Key words- fast food, adolescents, consumption, awareness 

Introduction 

Food is something everyone needs, every day. Life 
can be sustained only with adequate nourishment and it 
requires for growth, development and to lead an active 
and healthy life.2Fast foods are easily available and 
delicious to have it but it contains lot of fats which is 
causing bad effects on the adolescents’ health.1

Proper nutrition is important for growth, 
developments of young adults and it promotes eating 
behavior as well.5They miss an increasing number of 
meals at home as they get older. Teenagers identify 
time as the biggest barrier to eating properly. They form 
positive associations with junk foods. Other factors 

includes mood, body image, concerns, habits, media 
influences and life style choices.2

As per compound annual growth rate (CAGR), 
fast food market of India is expected to grow 18% by 
2020 due to lifestyle and demography. At present India 
ranks in 10th position in the per capita expenditure 
consumption with spending per annum 2.1% on fast 
food. The rising rate is 40% per year of the fast-food 
sector in India.Several harmful effects on young adults 
due to adaptation of universal model for fast food 
consumption.3

Obesity is the major health problems in adolescents 
and consumption of fast food is one of the root cause 
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of it.During the17-year period between 1998 and 2015, 
low and middle-income countries has more prevalence 
rate as compare to developed countries. Their salt 
content is also very high which not only increases the 
risk of elevated blood pressure but also aggravates the 
pre-existing metabolic syndrome and insulin resistance. 
Increasedintake of fast food raises the risk of metabolic 
syndrome in consumers up to 150%, that of diabetes 
mellitus up to 68% and of cardiovascular mortality by 
162%.4

Material and Methods

A descriptive study was conducted among 
adolescents in urban community area of Pune city. In 

this study total 100 subjects were participatedthrough 
convenience sampling technique.

Structured self-administered questionnaire were used 
to collect data from participants. The questionnaire were 
prepared in 4 section which included socio demographic 
information, knowledge based questions about fast food 
consumption, and practice based questions about fast 
food consumption and its hazards on health. 

Every right answer gives 1 point and wrong 
answer gives zero. Total 12 items were included in 
knowledge based questionnaire, subjects with the score 
0-4 considered inadequate knowledge, 5-8 considered 
moderate and 9-12 considered adequate knowledge.

Result

(N- 100)

Fig No.1 Awareness of hazards on health due to fast food consumption

In fig no.1 stated that 86 participants pointed out weight gain as hazard on health due to fast food consumption and 
67 participants mentioned constipation. Whereas 72 % participants stated that stomach problem. 23 % & 22% of the 
participants are not aware about heart problems and liver problems occur due to fast food consumption respectively.
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Table No. 2: Distribution of Participants on the basis of Level of Knowledge 

(N- 100)

Sr. No. Level of Knowledge frequency (n) Percentage (%)

1. Adequate knowledge 62 62

2. Moderate Knowledge 28 28

3. Inadequate Knowledge 10 10

Table no. 2 depicts that majority of study subjects 62 % samples had average knowledge while 28 % samples 
having Good knowledge, & 10 % samples having Poor knowledge regarding the health hazards of fast foods.

Table no. 3 Practice based items of Fast Food consumption 

(N- 100)

Sr. No Items frequency (n) Percentage (%)

1. 
2. 

Fast food consumption regularly 
Yes 85 85

No 15 15

3. 
4. 
5. 
6. 

Pattern of fast food consumption

Frequently 51 51

Occasionally 26 26

Monthly 13 13

Weekly 10 10

7. 
8. 
9. 
10. 

Type of fast foods 

French fries 19 19

Potato chips 27 27

Pizza /Burger 18 18

Chinese food 36 36

11. 
12. 
13. 

Different types of drinks with fast food

Cold drinks 51 51

Coffee/Tea 35 35

 Juice or shake 14 14

14. Why do you eat fast food

Flavourful taste 64 64

Easily available 28 28

Inexpensive 8 8

Table no. 3 depicts that majority of participants (85%) eat restaurant fast food regularly and 51 % of subjects 
frequently eat fast food. Most (36%) of them likes to eat Chinese food whereas 19 % had French fries. 51 % 
participants likes to drink soft drink whereas 14 % only have fresh fruit juice. The main reason for having fast food 
was its Flavourful taste, as per 64% respondents had replied. 
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Discussion 

The Similar Study Was Conducted On The 
Knowledge And Practice Of Fast Food Consumption 
Among Pre-University Students In Udupi Taluka, 
Karnataka, India. The Findings Of Awareness About 
The Effect Of Fast Food Consumption Was The Subjects 
With Inadequate Knowledge Were 51(31.87%) And 
42(26.25%) Of The Subjects Had Adequate Knowledge.
based On The Practice, 15(9.4%) Of Theparticipants 
Regularly Eat Fast Food And Sometimes 115(71.8%) 
Subjects Had. Whereas Majorityof The Participants 100 
(62.5%) Likes To Have Chinese Food And Monthly 67 
(41.9%) Participants Visited To Restaurant To Have 
Fast Food. Most Of The Participants 83 (51.9%) In 
Favour To Drink Soft Drink And The Main Reason To 
Have Fast Food Was Its Delicioustaste, As Per Reply 
Given By 116 (72.5%) Participants.6

Whereas In Current Study Majority Of Subjects 
62 % Samples Had Average Knowledge While 10 % 
Samples Having Poor Knowledge About Hazards On 
Health Due To Fast Foodsconsumption. Based On 
Practice About Fast Food Consumption, Majority Of 
Participants (85%) Eat Restaurant Fast Food Regularly 
And 51 % Of Subjects Frequently Eat Fast Food. Most 
(36%) Of Them Likes To Eat Chinese Food Whereas 
19 % Had French Fries. 51 % Participants Likes To 
Drink Soft Drink Whereas 14 % Only Have Fresh Fruit 
Juice. The Main Reason For Having Fast Food Was Its 
Flavourful Taste, As Per 64% Respondents Had Replied.

The Similar Study Was Conducted On Health 
Problems Due To Junk Food, The Findings Revealed 
That129(34.9%) Participants Had Oralhygiene Problem, 
62 (16.8%) Had Gastroenteritis Problems And18(4.9%) 
Had Constipation. The Participants Had Complained 
About Stomach Upset And Bloatinghealth Issues In 
44.6% (165) And 11.9% (44) Respectively.7

In Present Study Participants (85%) Eat Restaurant 
Fast Food Regularly And 51 % Of Subjects Frequently 
Eat Fast Food. Most (36%) Of Them Likes To Eat 
Chinese Food Whereas 19 % Had French Fries. 51 % 
Participants Likes To Drink Soft Drink Whereas 14 
% Only Have Fresh Fruit Juice. The Main Reason For 
Having Fast Food Was Its Flavourful Taste, As Per 64% 
Respondents Had Replied.

Conclusion 

Balanced Diet Is The Essential For Growth And 
Development Of The Adolescents. Most Of The 
Adolescents Are Getting Addicted For Fast Food 
Due To Taste, Attractive Advertisements And Easily 
Available. The Young Adults Are Ignoring The Hazards 
Of Fast Food On Health Though They Are Aware Of 
It. The Proper Guidance And Nutrition Counselling 
About Nutritious Food Is Required To Halt Habituated 
Of Fast Food Consumption And Can Prevent Hazards 
On Health. 
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Abstract
Introduction and objective: Patient with dementia who wander are at high risk of harm self and pose 
threat to self and stress and worry for care givers too. Care givers feel under stress and worry due 
to this symptoms. The objective of this study was to to determine the opinion from mental health care 
team member or tracking system for patient with Dementia and to find association between opinions of 
mental health team members and selected demographic variable.  Material and Method: Quantitative Non-
Experimental research approach was used and research design was Descriptive Exploratory Research Design 
to explore on opinion of tracking system for patient with dementia among mental health team member of 
Pune city. Sample size was 30 and non-probability convenience sampling technique. Tool had two sections. 
Part A involved the demographic variables age, gender, marital status, designation, and years of experience 
and part B was structured opinionnair 0 to 2 numerical rating scale which is further divided into 3 categories 
Yes, No, Don’t Know.  Result:  Mental health team members is in opine for demand of tracking system for 
patient with dementia. ANOVA test used  to check the association between opinion of mental health team 
member and selected demographic variable. The p-values are less than 0.05, there is a significant association 
between opinion of mental health team member and years of experience of mental health team members and 
with other demographic variables there is no any significant association.
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Introduction

Dementia is characterized by deterioration in 
memory, decision making, behaviour, language and 
ability to do daily activitiess. Cognitive function declines 
like forgetfulness. Monitoring is very important, it is 
demanding and crucial.

Patient with dementia who wander are at high risk 
of harm self and pose threat to self and stress and worry 
for care givers too. Care givers feel under stress and 

worry due to this symptoms. Though tracking system are 
available of different variety and very costly this helps 
in locating the patient and to minimise risk and security 
to patient. 

Study said that the sample emphasized malfunctions 
and usage difficulties of the device, which made that, not 
appropriate to her needs [1]. 

A Study focused on various factor like network 
signal strength, weather condition, and location, in 
testing for the parameters set [2]

For monitoring tracking system would more easy 
and comfortable for care givers. Felt need by researcher  
for the tracking system which would cost effective and 
the present study focused on the opinions from the 
mental health team for the tracking system for patient 
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with Dementia to minimise the burden on caregivers 

Objective :

• To determine the opinion from mental health 
care team member or tracking system for dementia 
patient.

• To find association between opinion of mental 
health team member and selected demographic variable.  

Hypothesis:

H0: There is no relationship between tracking 
system with dementia patient among mental health team 
member of Pune city. 

H1: There is relationship between tracking system 
with dementia patient among mental health team 
member of Pune city. 

Material and Method

Quantitative Non-Experimental research approach 
was used and research design was Descriptive 
Exploratory Research Design to explore on opinion of 

tracking system for patient with dementia among mental 
health team member of Pune city. Tool had two sections. 
Part A involved the demographic variables age, gender, 
marital status, designation, and years of experience and 
part B was structured opinionnaire 0 to 2 numerical 
rating scale which is further divided into 3 categories 
Yes, No, Don’t Know.  

To ensure the content validity of tool, it is validated 
from experts from field of Psychiatrist, Psychiatric nurse, 
Counsellor, Psychologist, Researcher, mental health 
professor and statisticians. Suggestions given by them 
were taken under consideration and modification of the 
tool was done as per the recommendations. Reliability 
was established by Cronbach’s alpha and it was 0.806. 
Thus the tool was found to be highly reliable.

After obtaining the written consent from each 
sample, opinionnaire was administered.

Findings: The data was analysed using descriptive 
and inferential statistics. 

Sections 1: Description of demographic variables 

Table 1.1: Demographic variables  n=30

Variables Frequency(n) Percentage (%)

Age (In years )

25-30 17 56.7

30.1-35 7 23.3

35.1-40 3 10.0

40.1-above 3 10.0

Gender
Male 19 63.3

Female 11 36.7

Marital Status

Married 13 43.3

Unmarried 17 56.7

Divorced 0 0.0
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Designation

Psychiatrist 3 10.0

Psychologist 4 13.3

Psychiatric clinical nurse 3 10.0

Psychiatric social worker 10 33.3

Counsellor 10 33.3

Years of Experience

 2-5 years 14 46.7

 5.1-15 years 13 43.3

15.1 and above 3 10.0

Section II: Analysis of Data related to the opinion of mental health team members on tracking system for Patient 
with Dementia

Majority (92% )of Mental health team members opine for the use of tracking system for Patient with dementia 
and (8%) of the members are not in opinion of use of tracking system for patient with Dementia 

Section III: Analysis of data on association between opinion of mental health team member and selected 
demographic variable.
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Fig.No 1.1: shows that data is normal and used ANOVA test to check the association between opinion of 
mental health team member and selected demographic variable..

Cont... Table 1.1: Demographic variables  n=30
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p- Value is 0.028, less than 0.05 rejecting H0  (Null 
Hypothesis ) . It shows there is significant association 
opinion of mental health team member and years of 
experience. In other demographic variable the p-Value 
is greater than 0.05 so there is no significant association 
between opinion of mental health team member and 
other demographic variables. 

Discussion 

Present study findings shows Mental health team 
members opine for the use of tracking system for Patient 
with dementia and so there is no significant association 
between opinion of mental health team member and 
other demographic variables

The caregivers provide fondness to patients’ safety 
more than autonomy when they are responsible for the 
patients [3]

Findings highlight the current lack of high-quality 
evidence to determine whether Assistive technology is 
effective in supporting people with dementia to manage 
their memory problems [4].

Conclusion: Mental health team members are in 
favour to for use of tracking system for patient with 
dementia.  The health care professional and caregivers 
knows that there is a hope of Patient with Dementia care 
which can improve their condition, quality of life, daily 
activities.
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Abstract
Introduction: Plastic products have become integral part of our daily lives. Due to which the production of 
Plastic have gone up worldwide. Plastic consumption in India increased from 61 thousand tons in 1996 to 
1.78 million tons in 2017, which is a huge increase. Objective of the study is to assess the knowledge about 
hazards of Plastic use among selected areas of Pune city. Methods: Non experimental descriptive survey 
research design for the study.  Sample comprised of 400 residents of selected urban community of Pune 
city. Non probability convenience sampling technique was used for the study. A self-administered structured 
knowledge questionnaire on hazards of Plastic use was used. The tool is divided in two sections. Section I 
is dealt with demographic proforma of the sample. Section II was self-administered structured knowledge 
questionnaire comprised of thirty questions (Multiple choice questions) in four domains on knowledge 
of hazards of plastic use, after permission from the concerned authority and informed consent from each 
sample, the investigator has administered the tool. Result: Majority of respondents have average knowledge 
(46.75%) and 3.5% respondents had poor knowledge on hazards of Plastic use. Conclusion: The present 
study revealed the residents had considerable average knowledge regarding hazards of plastic use.  The 
enhancement in knowledge is greatly required on all aspects of hazards of plastic use.
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Introduction

Plastic are the group of material either synthetic or 
naturally occurring, that may be shaped when soft and 
then hardened to retain the given shape. The development 
of plastic has evolved from the use of Natural Plastic 
material to the use of chemically modified natural 
material and finally to completely Synthetic Materials. 
Most plastic are durable and degrade very slowly as 
their chemical structure renders them resistance to many 
natural processes of degradation. [1]

Plastic products have become integral part of our 
daily lives. Due to which the production of Plastic have 
gone up worldwide. On an average 150 million tons of 
Plastic is produced globally. Once Plastic is discarded is 
termed as Plastic Waste and it is a fact that plastic waste 
never degrades and remains in landscape for several 
years. With the largest population, China produce the 
largest quantity of Plastic at nearly 60 million tons. It is 
followed by United States and Germany. [2]

Whereas India generates 9.4 million tons of Plastic 
Waste per year out of which 5.6 million tons per year 
is recycled and 3.4 million tons per year is left and 
collected or littered. [3]

North America is the highest consumer of Plastic at 
90kg/ person and India it is 5kg/person. (4)

Plastic consumption in India increased from 61 
thousand tons in 1996 to 1.78 million tons in 2017, 
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which is a huge increase. [3]

Need for the study

Plastic waste possess a threat to environment and 
health problem in human and animal. Due to the non- 
biodegradable nature of plastic there is negative impact. 
The negative effect in human beings include birth defect, 
impaired immunity, endocrine dysfunction, etc.

Not only is human being the Plastic Waste known to 
be a threat to marine organism as well. In the late 20’s 
it has become to light micro plastics also disrupts the 
function of living organism. 

India recycles 60% of its Plastic Waste, which is 
highest in world. Maharashtra tops in production in 
Plastic Waste followed by Gujarat.

Government of India put forward Plastic Waste 
Management and rule in 2016 which was reinstalled 
in 2018 which is applicable to all states. According 
to which, the most favored option is reduce and reuse 
and least favored option is recovery and landfill. Public 
awareness and participation is the way forward for 
curbing the negative impact of Plastic Pollution. [3]

A study conducted in Tamil Nadu among 
Professional students on Knowledge and Practice 
regarding plastic pointed out that 46% of students 
had good knowledge but 27.6% only followed good 
practices. Though knowledge was good their practice 
and terms of disposal was less. [4]

A study conducted in Delhi that 76.4% of individual 
considered of plastic as a threat, but only 40.3 % considered 
paper bag as an alternative. It also remarked that only 
48% housewives had attended some sort of sensitization 
programme related to plastic waste management.[5] 
 
A descriptive study conducted in 2012 among 
homemakers of urban area in Mangalore, India 
found that 71% had  inadequate knowledge about 
plastic waste management, also least  profession of 
knowledge was in the area of use and reuse of plastic.[6] . 
 
A study   conducted on hospital based survey, in 
order to reduce plastic waste, the popularity of 
plastic waste management among the public has to 
be changed. These researches show that imparting 

knowledge and creating positive and long lasting 
behavioral change among the public. As Maharashtra 
is the top most contributor of plastic waste and since 
pune which has population of more than 5 million 
persons. It becomes a major contributor in the state. 
Pune produces 166  tons of plastic waste per day. out of 
which 12.5% of plastic waste leaks  into  environment 
and rest  are recycled and reused. Approximately 
70% of plastic waste in packaging. This indicates that 
main source of plastic waste is related to consumption 
of packed products. Branded packaging waste, 86% is 
from food product followed by 8% from personal care 
product and 6% from household product. Plastic are 
also used in growing range of building and construction 
applications which are another large source.[7] 
 
A case study on Pune plastic waste disposal pointed out 
that increased public awareness and providing education 
to  residents on  sorting and segregating is  important.
[7] Public awareness and education can be undertaken 
only after accessing the level understanding among 
the population. This study undertaken to find out 
the knowledge about the plastic waste management 
among residents of Pune.

Statement of the Problem

“Knowledge assessment on hazards of plastic use 
among residents of selected Urban Community of Pune 
city”

Objective of the study

• To describe the socio demographic 
characteristics of residents of urban community of Pune 
city.

• To assess the Knowledge on hazards of Plastic 
use among residents of selected urban community of 
Pune city.

Assumptions

Residents of selected urban community of Pune city 
may have knowledge about hazards of Plastic use

Operational Definitions

Knowledge : knowledge refers to the verbal 
responses of residents of Pune city as measured by the 
knowledge part of structured questionnaire on hazards 
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of plastic use.

Plastic  : Any item made of synthetic or semi 
synthetic organic compounds that are malleable and is 
harmful in nature.

Residents : People who are residing in urban 
community and are between the age of 18 years or above 
of Pune city.

Material and Method

The researcher has adopted the Non experimental 
descriptive survey research design for the study.  
Sample comprised of 400 residents of selected Urban 
Community of Pune city. Non probability convenience 
sampling technique was used for the study.

Inclusion Criteria

• Residents of Urban community

• Age of residents to be above 18 years of age. 

• Residents who can read and understand English 
and Hindi

Exclusion Criteria:

• Residents of Urban community who are not 
willing to participant

Reliability was done by using test re test method and 
reliability coefficient obtained by pearson correlation 
formula was found reliable 0.808 . Validity of tool was 
done by giving it to experts in following field Educator, 
researcher, statistician and Physician

A self-administered structured knowledge 
questionnaire on hazards of Plastic use was used. The 
areas has selected after extensive literature review and 
consultations with expert of concerned discipline. The 
tool is divided in two sections. Section I is dealt with 
demographic proforma of the sample. It consisted of 
information on selected demographic variables like 
age, gender, educational qualifications and occupation. 
Section II was self administered structured knowledge 
questionnaire comprised of thirty questions (Multiple 
choice questions )in four domains on knowledge of 
hazards of plastic use. Each correct item was given 01 
mark and wrong response received 0 marks..

After permission from the concerned authority and 
informed consent from each samples, the investigator 
has administered the tool.

Findings

Section 1: Sample characteristics

Table 1: Frequency and percentage distribution of demographic variable

n= 400

Variables Frequency Percentage

Age ( In years )

19-25 117 29%

 26-35 182 45%

36-50 82 21%

 51 and above 19 5%

Gender
Male 185 46%

Female 215 54%
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Educational 
Status

Illiterate
12

3%

Higher secondary
180

45%

Graduate
182

45.5%

Postgraduate and above
26

6.5%

Occupation

Students 38 10%

Skilled worker 70 18%

Un -skilled worker 129 32%

 Professional 160 40%

Table 1- shows maximum 45% of sample was in the age in the age group of 26-35 years whereas minimum in 
the age group of 51 and above age group. Majority of respondents were female (54% ) and 46% was males. Majority 
of respondents were graduate  and undergraduate (45.5% and 45%) and 6.5% were highly qualified as postgraduate 
and above. Majority (40% )were professionals and 32% were un-skilled workers whereas 18% were skilled workers 
and only 10% were students.

Fig 1.  Age wise distribution of Respondents 

Section –II –Assessment of level of Knowledge of the residents of selected area of pune city on hazards of 
plastic use.

n= 400

S.No Level of Knowledge Frequency Percentage 

1 Very poor (1-6) 0 0%

2 Poor (7-12) 14 3.50%

3 Average (13-18) 187 46.75%

4 Good (19-24) 150 37.50%

5 Excellent (25-30) 49 12.25%

Table 2 : Shows level of knowledge of residents of Urban community on Hazards of plastic use

Fig 2: Level of knowledge on hazards of plastic use among residents of urban community 

Table 2 and fig 2 shows the level of knowledge on the basis of frequency and percentage among residents 
of urban community of Pune city that majority of respondents have average knowledge  ( 46.75% )  and 3.5% 
respondents had poor knowledge 

Cont... Table 1: Frequency and percentage distribution of demographic variable
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Discussion

In present study shows that the urban community 
residents have average level of knowledge related to 
hazards of plastic use .

Similar findings been revealed in the study of 
Malathi on knowledge assessment among adolescents 
on hazards of plastic use .Their study findings says 
that adolescence has average knowledge on hazards of 
plastic use.[8] 

Another study also has similar findings on awareness 
of hazards of plastic bag usage. Study findings show 
the participant in the settings had the awareness of 
hazards of plastic bag usage. Still need for spreading the 
awareness of using alternative strategies and effective 
implementation of legislation in order to minimize the 
usage of plastics in the community. [9]

Conclusion The present study revealed the residents 
had considerable average knowledge regarding hazards 
of plastic use.  The enhancement in knowledge is greatly 
required on all aspects of hazards of plastic use.
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Abstract 
Balur treatment (BT) is a method that works to remove toxins in the form of free radicals released via the 
skin. One of the remedies used is Kopi Balur 1 (KB1) which contains aspirin and caffeine used during 
the BT, so that KB1 is believed to have the potential to reduce or inhibit the occurrence of inflammatory 
processes in the body. Therefore, we investigate the interactions that occur between ligands and proteins, 
predict the action mode of caffeine-aspirin contained in KB1 as an anti-inflammatory agent, and modeling 
the 3D structure of pro-inflammatory proteins in the human body. The target compound, aspirin-caffein, 
was obtained from a database, then used to identify the pathway on the STITCH webserver, then the target 
protein was obtained and modeled in 3D using the SWISS-MODEL webserver, and the structures obtained 
were represented in PyMol software. In sum, the aspirin-caffeine ligand complex contained in KB1 has the 
potential as an anti-inflammatory agent in the human body via the molecular mechanism of binding and 
inhibiting the biological activity of proinflammatory proteins, i.e. PTGS1, PTGS2, and ADOR2A. 
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Introduction 

Balur treatment (BT) is a method used to remove 
toxins in the form of free radicals contained in the 
human body. Balur is a treatment method from the 
Javanese society that has been developed to improve the 
quality of life. BT uses natural ingredients as free radical 
scavenging and components of aromatic chemical 
compounds such as amino acids and other aromatic 
compounds. The body of a person undergoing BT 
must lie on a copper plate and this therapy is believed 
to have the potential to reduce or inhibit the effects of 
inflammation in the body1.

Caffeine is a type of heterocyclic alkaloid in 
the methylxanthine group, and by definition means 

organic compounds containing nirogens with a two-
ring structure. This molecule naturally occurs in many 
types of plants as secondary metabolic. Caffeine is 
a compound belonging to the xanthine derivative 
alkaloids that contain a methyl group. Caffeine has long 
been obtained from plant extracts such as coffee beans, 
tea, and chocolate2. In addition, Indonesia possesses a 
vast biodiversity with a high number of potential natural 
medicinal sources3,4.

On the other hand, aspirin or acetylsalicylic acid 
(acetosal) is a type of drug that is often used as an 
analgesic, antipyretic, and anti-inflammatory. Aspirin 
can also be used in low doses for a long period of time to 
prevent heart attacks. Aspirin is made by esterification, 
in which the active ingredient of aspirin is reacted 
with anhydrous acetic acid and glacial acetic acid. In 
the process of making this esterification reaction, it is 
assisted by an acid catalyst to speed up the reaction5.

DOI Number: 10.37506/ijfmt.v14i4.12274
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Inflammation is an immune response to the local 
tissue caused by injury or damage caused by certain 
factors, which function to destroy, reduce infectious 
agents that damage the tissue or play a role in the 
regeneration process of the injured tissue6,7. Therefore, 
we investigate the interactions that occur between ligands 
and proteins, predict the action mode of caffeine-aspirin 
contained in KB1 as an anti-inflammatory agent, and 
modeling the 3D structure of proinflammatory proteins 
in the human body. 

Materials and Methods

Sample Preparation

This study conducted at Department of Biology, 
Faculty of Mathematic and Natural Sciences, Universitas 
Brawijaya, Indonesia. This study used aspirin (ID 2244) 
and caffeine (ID 2519) in the form of 3D structures 
(structure data format or sdf) and canonical SMILES 
obtained from the PubChem database (pubchem.ncbi.
nlm.nih.gov). Pubchem is a specific database that stores 
information related to organic chemical compounds, 
synthesis, and certain substances and is a branch of 
NCBI. A sample of chemical compounds originating 
from PubChem are in the form of 3D and 2D structures8. 

Drug-Likeness Prediction

Samples of target compounds were tested for 
their potential as drug molecules by checking their 
accuracy according to Lipinski’s rules9,10. The structure 
of 3D compounds in the sdf format was analyzed on 
the Lipinski webserver (scfbio-iitd.res.in/software/
drugdesign/lipinski.jsp) and the results were identified 
which consisted of molecular weight, hydrogen acceptor 
donors, lipophilicity, and molar refractivity.

Pathway Analysis

The interaction between aspirin-caffeine and the 
target protein in the human body can be identified on 
STITCH (stitch.embl.de). STITCH is a webserver 
whose role is to predict the interaction of a chemical 
compound in the target organism, which will get stronger 
association scores based on a database or evidence from 
experiments that have been carried out11. 

Protein Modeling and Validation

Protein sequences contributing to the inflammatory 

response were obtained from the Uniprot database 
(uniprot.org), then modeling via the SWISS MODEL 
webserver (swissmodel.expasy.org), and the results of 
the modeling were identified by Ramachandran plot. The 
modeling used in this research is homology and works 
based on the availability of templates in the database to 
produce a target protein model8,12. The quality of the 
model is identified via a plot that works based on the 
position of specific amino acids that will determine the 
favored score on the model13. 

Result and Discussion

Molecular Interaction of Caffein-Aspirin with 
Proteins in Human Body

Based on the results of in silico analysis of the 
interaction between ligand-protein on the STITCH 
webserver, caffeine (ID 2519) have a canonical 
SMILES CN1C=NC2=C1C(=O)N(C(=O)N2C)C and 
aspirin (ID 2244) have a canonical SMILES CC(=O)
OC1=CC= CC=C1C(=O)O, most likely interact with 10 
proteins inside the body of Homo sapiens. The results 
of identifying the interaction of aspirin-caffeine with 10 
proteins in the body of Homo sapiens showed that all of 
them are the highest evidence because they have a score 
of above 0.900 or 90.0%. In STITCH, there are a number 
of edge convention scores starting from low (0.150), 
medium (0.400), high (0.700), and highest confidence 
(0.900)11. So, the greater the score, the stronger of the 
suspicion of interaction occurs when the caffeine aspirin 
ligand complex is in the body of Homo sapiens. 

Based on the identification of the interaction 
between the aspirin-caffeine ligand complexes with 
the target protein, there are also target proteins that 
contribute to the inflammatory mechanism in the human 
body, such as PTGS1 and PTGS2 (interact with aspirin) 
and ADORA2A (interact with caffeine). Carrol et al. 
have explained that PTGS1 can increase the production 
of mucus layers on the inside of the stomach, making 
other contributions such as reducing stomach acid 
levels14. PTGS1 is often found in areas where there 
are inflammatory mechanisms, although digestive tract 
organs are also found15. Consequently, most likely when 
aspirin is in the human body, it will interact with the 
PTGS1 receptor. 
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ADORA2A is a type of adenosine receptor16,17. 
A2A receptors can be found throughout the body and are 
present on the surface of immunocompetence cells. These 
receptors have an important role in the inflammatory 
process (anti-inflammatory agent)6. Thus, when caffeine 
is in the human body, it is likely that caffeine will 
interact with the ADORA2A receptor. The results of the 

STITCH analysis in the form of a complex interaction 
of aspirin-caffeine molecules with target proteins in the 
human body, are displayed in the form of shells which 
have several lines connecting between one another. 
Proteins with colored boxes are proinflammatory agents 
in the human body (Figure 1).

Figure 1. The molecular pathway of the aspirin-caffeine complex with proteins in the human body. The lines 
show the interactions of proteins (gray), ligands (green), and ligands (red). 

Action Mode of Aspirin-Caffein as 
Antiinflammatory Agent

Aspirin and caffeine are identified in relation to 
drug-likeness to determine whether the compound can 
be categorized as a drug molecule that refers to the five 
Lipinski rules. We predicted that the aspirin compound 
has a molecular weight of 180.000 D, high lipophilicity 
1.310, one hydrogen bond donor, four hydrogen bond 
acceptors, molar refractivity 44.710, whereas for caffeine 

it has a molecular weight of 194.000 D, high lipophilicity 
0.061, 0 hydrogen bond donor, five hydrogen bond 
acceptor, and molar refractivity 49.100. Lipinski’s rules 
explain that a compound can be categorized as a drug 
molecule because it fulfills at least two rules, here are 
the rules of molecular weight ≤500 D, high lipophilicity 
≤5, hydrogen bond donors ≤5, hydrogen bond acceptors 
≤10, and molar refractivity 40-1309,10. Thus, aspirin and 
caffeine are categorized as drugs because they meet all 
five Lipinski’s rules. 

Table 1. Drug-likeness test of aspirin and caffeine.

Compound
Lipinski Rules

MM (D) LOGP HBD HBA MR

Aspirin 180.000 1.310 1 4 44.710

Caffein 194.000 0.061 0 5 49.100
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Note: MM: Molecular mass; LOGP: High lipophilicity; HBD: Hydrogen bond donors; HBA: Hydrogen bond 
acceptors; MR: Molar refractivity. 

After obtaining Lipinski results, aspirin and caffeine compounds were re-identified, the prediction of the action 
or the complex interaction of the ligand when inside the human body via STITCH webserver. This can produce 
information related to the nature of the molecular interactions that occur in the query ligand with the target protein, 
usually in the form of information on binding, activation, expression, and inhibition11,18. Thus, it can be seen the 
type of action mode of the two query compounds, with the detected properties marked using the sign (√). There 
are five target proteins whose activity can be inhibited by the aspirin-caffeine ligand complex using direct binding, 
these proteins include PTGS1, PTGS2, CYPA2, ADORA2A, and ATM (Table 2). In this study, we revealed that the 
aspirin-caffeine ligand complex has an action mode to be an anti-inflammatory agent by binding directly to the target 
proteins such as PTGS1, PTGS2, and PTGS3. 

Table 2. The interaction of aspirin-caffeine ligand complex in the target protein.

Compound
Target
Protein

Binding Inhibition

Aspirin-Caffeine

PTGS1 √ √

PTGS2 √ √

CYP1A2 √ √

ADORA2A √ √

CRP - √

SELP - √

ATM √ √

TBXA2R - √

CHEK1 - √

CYP1A1 √ -

The 3D Model of Pro-Inflammatory Agent

Based on the analysis of previous stages, it is known 
that there are three proteins that play an important role in 
the occurrence of inflammatory mechanisms in the human 
body, PTGS1, PTGS2, and ADORA2A. The structure of 
three target proteins is modeled on the SWISS-MODEL 
webserver using a homology modeling method that 
has the principle of modeling based on query sequence 
alignment with a template in the database19. If there are 
more templates available in the database, the resulting 

model is increasingly homologous, the modeling results 
also show a score, which must be above 20% in order to 
be called identical to the template12,20. After obtaining the 
protein structure of the model, the quality of the model 
is identified again, which refers to a minimum favored 
region score of 80%, so that the model can be said to 
be valid13. Before doing the modeling, the sequences of 
the three target proteins in the FASTA format that were 
successfully obtained from the Uniprot database can be 
seen in Figure 2. 
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Figure 2. The target protein sequences were obtained from the Uniprot database in FASTA format. (A) 
PTGS1, (B) PTGS2, and (C) ADORA2A. 

PTGS1 protein sequence sample (ID P23219) has a 
length of around 599-mer, 92.88% identified as similar to 
the template, and 96.64% favored region, PTGS2 protein 
sequence (ID P35354) has a length of around 604-mer, 
100% identified as similar with a template, and 97.09% 
favored region, the ADORA2A protein sequence has a 
sequence length of around 412-mer, 98.42% identified 
as similar to the template, and 98.39% favored region. 
So the results of modeling the protein structure of the 
three target proteins produce a structure that is identical 
to the template because everything is similar to the 

template and the results of the quality test show that 
the favored region score of the three target proteins is 
above 80% so that the protein structure produced in this 
study is valid. The structure of the modeling results is 
displayed in the form of transparent surface, cartoon, 
and coloring selection based on the chain of constituent 
proteins in the PyMol8 software8. The target protein 
that has two chains namely A (green) and B (blue) are 
PTGS1 and PTGS2, while ADORA2A has only one 
chain, visualizing the results of modeling also displays 
the results of the Ramachandran plot (Figure 3). 
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Figure 3. Results of protein modeling and Ramachandran plots. (A) PTGS1, (B) PTGS2, and (C) 
ADORA2A. 

Conclusion

In sum, the aspirin-caffeine ligand complex 
contained in KB1 has the potential as an antiinfl amatory 
agent in the human body via the molecular mechanism 
of binding and inhibiting the biological activity of 
proinfl ammatory proteins, i.e. PTGS1, PTGS2, and 
ADOR2A.
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Abstract 
Background: Dental and oral disease is one of the most common health problems in Indonesia with a 
prevalence of 57.6% and only 10.2% who receive treatment. The level of oral health literacy in health 
students needs to be known to carry out this role based on interprofessional education (IPE) in improving 
dental and oral health services to the community. Purpose: To determine the level of dental and oral health 
literacy in health students (fields other than dental health) in Surabaya. Methods: Using a research design 
is an observational analytic conducted on health (non-dentistry) students at universities in Surabaya. Using 
the questionnaire there were 7 questions answered on a scale of 0-4 (very not-very agree), categorization 
using a score of T. Where T> 50 is a good category, and T <50 is a poor category and then analyzed the data 
using the Chi-square method. Results: 51.32% of non health students were categorized as having dental 
health literacy levels. Based on the study program group, 58.2% of the students of the Faculty of Medicine 
and 47.54% of the students of health (non-dentistry) were categorized as good. Based on sex 44.12% male 
health students and 52.9% female health students were categorized as good. Conclusion: The level of dental 
and oral health literacy in health students (non dentistry) in Surabaya as a whole does not show a significant 
comparison with the level of literacy in medicine students better than health students (non dentistry). 

Keywords: Literacy level, dental and oral health Health major students, interprofessional education, public 
health services 

Introduction

Dental and oral health is one thing that needs 
attention1. Because, the oral cavity is a port of the entry 
that allows all kinds of diseases to infect the body. 
The Basic Health Research Data in 2018 recorded the 
percentage of dental and mouth problems at 57.6%, and 
only 10.2% were treated for these problems. Whereas 
the percentage of people who brush their teeth properly 
is only 2.8%. There are still many dental and oral health 
problems in Indonesia and a good strategy is needed 
to reduce this prevalence2. Not only dentists, health 
professionals also have a role in socializing education 
about oral health3. Collaboration or collaboration 
between professionals especially in the health sector is 
needed in building strong clinical teams and improving 
patient care and reducing the incidence of health 
problems.

Literacy is defined as the ability of readers to 
understand the contents of reading, knowledge in a 
particular field, and individual knowledge in survival. In 
addition, literacy also has a broader meaning, covering 
several processes namely reading, writing, speaking, 
listening, imagining, and seeing.

Oral health defined according to FDI includes the 
ability to speak, smile, smell, feel, touch, chew, swallow, 
and convey various feelings through facial expressions 
with confidence and without pain, discomfort, and 
craniofacial complex disease4. It shows physical 
and mental health and well-being5, which reflect 
physiological, social, and psychological attributes 
that are essential for survival. Several risk factors are 
known to cause oral diseases such as smoking, alcohol 
consumption, and unhealthy eating patterns6. A person‘s 
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dental health is influenced by good habits such as 
brushing teeth, avoiding cigarettes, visiting the dentist7,8, 
and using dental floss9, which is a good example above10.

According to WHO, health literacy includes 
knowledge and skills in the community that determine the 
ability of everyone to obtain knowledge and information 
in maintaining good health11,12. The purpose of oral 
health literacy is to improve the prevention of dental and 
oral diseases in the community13.

Teamwork is needed in achieving adequate levels 
of oral health literacy. Each member takes an important 
role in order to create a synchronous relationship to 
achieve good literacy13. In addition, the level of poor 
oral health literacy can also cause caries, dental plaque, 
temporo mandibular joint disorder (TMJD), mucosal 
lesions, fluorosis, and other dental and oral problems14.

The implementation of Interprofessional Education 
(IPE) for health students is a method which is quite 
relevant in the case of high dental and oral health 
problems with the aim of improving health services to 
the community. According to WHO, interprofessional 
education is an effective collaboration of students from 
two or more professions learning about, from and with 
each other to improve health status. Interprofessional 
collaboration is the process of professionals developing 
ways of practice by providing integrated and cohesive 
answers to the needs of clients / families / populations 
involving continuous interaction and knowledge 
sharing between professionals, organized to solve 
various problems of education and care while trying to 
optimize patient participation. Collaboration enhances 
predictors of intermediary quality such as knowledge 
transfer, information sharing, and improving decision 
making. Dental and oral interprofessional education 
methods begin by increasing collaboration among 
various members of the dental health team (such as 
dentists, dental health experts, dental therapists, dental 
technicians, and dental assistants) or expanding to cover 
various health professions (such as medical, nursing, 
pharmacy, and health related)15. This study aims to 
determine the level of literacy in health students (non 
dentistry) by comparing the students of the Faculty of 
Medicine and health students (non medicine). 

Methods

This study was an observational analytic study 
conducted on a sample of 189 non-dentistry students in 
health, including 67 medical faculty students, 5 nursing 
students, 68 pharmacy students, 21 public health students, 
9 nutrition science students, 7 students veterinary 
medicine, and 12 health students other than the above 
study programs at public and private universities in the 
city of Surabaya, namely Universitas Airlangga, Hang 
Tuah University, Surabaya Muhammadiyah University, 
Surabaya Pharmacy Academy, Nahdlatul Ulama 
University Surabaya, Surabaya University, Wijaya 
Kusuma University, and Widya Mandala University. 
Of the several study programs, grouped into 2 groups 
as variables to be observed, namely medical students (ie 
respondents who take medical studies) as many as 67 
people and non-medical health students (ie respondents 
who take courses other than medicine) as many as 122 
people. 

This study uses a questionnaire instrument with 
7 statements, namely: (1) I often use the information 
presented by the dentist to make decisions in dental and 
oral care; (2) I care about oral health; (3) I often take the 
time to take care of my teeth and mouth; (4) I often read 
brochures about oral health in clinics or public places; (5) 
I often apply instructions given by the dentist; (6) I often 
consider the advice of the dentist in making decisions in 
caring for my teeth and mouth; (7) I often ask someone 
to accompany me to the dentist. The statements on the 
questionnaire were then assessed by respondents based 
on their individual behavior with answers on a scale of 
0 - 4 (strongly disagree - disagree - doubt doubt - agree - 
strongly agree), in this questionnaire there were no right 
and wrong answers. Then the sample answers will be 
scored with a minimum score of 0 and a maximum of 28. 
The level of literacy about dental and oral health will be 
categorized into 2 groups: good and not good.

Determination of the category of dental and oral 
health literacy level uses a T score. Where T> 50 is a 
good category, and T <50 is a poor category. This study 
uses Chi-square data analysis to determine whether there 
are differences in the level of dental health literacy in 
non-dentistry health students, based on the division of 
medical students and non-medical health students. 
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Result
Table 1. Comparison of dental and oral health literacy levels in (non-dentistry) health students

Variable n Good litercacy level in 
Dental Health (%)

Poor literacy level in 
dental health (%) p value Contingency 

Coefficient PR

Field of Study

0,160 0,160 1,224Medicine 67 39 (58,2%) 28 (41,8%)

Non-Medicine 122 58 (47,54%) 64 (52,46%)

Gender

0,353 0,353 0,834Male 34 15 (44,12%) 19 (55,88%)

Female 155 82 (52,9%) 73 (47,1%)

Class of Study

0,434 0,434

 
1,357
0,996
0,834

1 24 15 (62,5%) 9 (37,5%)

3 33 15 (45,45%) 18 (54,55%)

5 57 26 (45,61%) 31 (54,39%)

7 75 41 (54,67%) 34 (45,33%)

In women, the level of literacy in oral health is 
better than in men, with a literacy rate in men 0.834 
times that of women. The percentage level of dental 
and oral health literacy in women is 52.9%, while in 
men 44.12%. However, the comparison of dental and 
oral health literacy levels in women and men has no 
significant difference. This is because the p value owned 
is 0.353 which is smaller than the α standard of 0.05.

The level of dental and oral health literacy in 
semester 1 students has the highest rate with a percentage 
of 62.5%, followed by students in semester 7 with a 
percentage of 54.67%. 5th semester students are ranked 
third with a percentage of 45.61%, while the percentage 
of 3rd semester students is 45.45%. The percentage 
comparison does not have a significant difference 
because it has a p value of 0.434 which is less than the α 
standard of 0.05.
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Based on calculations, contingency coefficients 
are obtained based on study programs (medical and 
non-medical) of 0.160; based on sex by 0,353; based 
on the semester level traveled by 0.434. This result is 
greater than 0.05. This shows that there is no significant 
relationship between the study program, gender, and the 
level of semester that is lived with the level of oral health 
literacy. 

Discussion

Dental and oral health literacy within the scope 
of health students needs to be considered to improve 
the degree of oral health in the community. Health 
literacy itself can be defined as the process of obtaining, 
processing, and understanding basic health information 
and services that are important to be implemented in the 
environment. Therefore, oral and oral health literacy can 
be interpreted as the process of obtaining, processing, and 
understanding basic dental and oral health information 
that is important16.

The level of dental and oral health literacy in 
medical students and non-medical health students found 
no significant differences. This can be caused by the two 
groups having similarities, namely as health students 
who have insights on basic health even though the two 
groups study different disciplines. The insignificant 
comparison can also be influenced by the habits of 
each student. Medical students and non-medical health 
students have good habits related to oral health16,17. 
The level of dental and oral health literacy in medical 
students is better than non-medical health students. This 
is because medical students get better education about 
dental awareness. Dental awareness can be linked to oral 
health literacy because awareness of dental health can 
trigger an increase in someone‘s literacy on oral health18.

In male and female students, literacy levels were 
obtained with insignificant differences. Although the 
data scores obtained by female students tend to be 
higher than male students. This is also supported by the 
results of a study which states that the results of oral 
hygiene preventive literacy levels in men and women are 
not significant differences even though 60% of female 
correspondents have higher literacy rates than men19. In 
other studies, it shows that the level of women‘s health 
literacy tends to be higher than that of men. This is due 
to the tendency of women to be more susceptible to 

disease so women tend to have the opportunity to know 
the basics of health concepts compared to men20.

In the results of the study the relationship between 
dental and oral health literacy and class of study 
(semester) of students shows that semester 1 students 
have the highest grades, these results are similar to the 
results of studies that have been conducted previously 
using cross sectional methods to identify the level of 
health literacy in students faculty of medicine at the 
University of South Bohemia21. According to a study in 
2018 in Jakarta, the oral health literacy rate decreases 
with age. This is influenced by several factors, such as 
mental health, reading ability, health status, and vision22. 
From the results of the study, 7th semester students have 
the second highest grades, then followed by 5th semester 
and 3rd semester students. There is no certain reason 
why this can occur so further research is still needed.

The study semester taken in this study also did not 
have a significant relationship with the level of oral 
health literacy. The same previous study, using the 
Health Literacy Questionnaire (HLQ) in health and non-
health faculty students at the University of Indonesia 
showed similar results23. Further studies are needed to 
find out the specific reasons for the results of this study. 

Conclusion

The level of dental and oral health literacy in non-
dentistry health students in Surabaya as a whole did not 
show a significant comparison. Health student literacy 
level is needed because health students are expected 
to be able to help and play a role in improving the 
level of dental and oral health in the community as an 
implementation of interprofessional education.
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Abstract
Sickle-cell disease (SCD)) is a group of genetic disorders that is characterized by the development of 
abnormal hemoglobin (Hgb S), abnormal red blood cells, and the resultant complications include vaso-
occlusive pain crises, acute chest syndrome, acute splenic sequestration& pneumococcal disease. 

Objectives of the study: To assess the self efficacy of patients with sickle – cell anemia at blood disease 
ward in Baghdad Teaching hospital and to find out the association of some demographical characteristics 
of the sample such as ( age , gender, level of education & years of disease affected) with self efficacy. 
Methodology: A descriptive design of study was carried out, for the period 1st Oct, 2017 – 15th of May, 
2018, to identify the self – efficacy of sickle cell patients, A 40 patients was participate at the study. The 
setting was Baghdad Teaching Hospital, Ghazi –Al Hariri Teaching Hospital IBN-Al Belady teaching 
hospital. Results: Most of study participants are females (60.0%) , More than a third are within the age 
group of (22-25) years-old (35.0%),they were at high school graduate (27.0%), followed by those who are 
middle school graduates (25.0%), those who are both elementary school graduate and hold a bachelor’s 
degree (15.0%), and those who are unable to read and write (7.5%). More than a half are married (55.0%), 
followed by those who are married (30.0%), those who are divorced (12.5%). Less than a third are students 
(n = 12; 30.0%), followed by those who are self-employed (27.5%), those who are out of work (20.0%), 
those who are officers (12.5%), and those who are housewives .Less than a half reported that their father 
is the affected person (45.0%), followed by mothers (27.5%), relatives (15.0%), and both parents (12.5%). 
Regarding health status, the health of the majority are fair (80.0%), followed by those who have poor 
health (n = 6; 15.0%), and those who have good health (5.0%). More than two-fifth reported that they are 
hospitalized (4-6) times per year. All patients reported that they have been treated for more than 10 years 
(100.0%). Conclusions: findings of study shows that ,male participants have a better self-efficacy of activity 
of daily living than female participants of activity of daily living, level of education, age, family ranking & 
financial social status. 
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Introduction

Sickle cell disease (SCD) is an inherited blood 
disorder affecting predominantly persons of African 
descent (1). Diagnosis of SCD is typically made at 
birth during newborn screening. Disease management 
focuses on pain, hydration, and preventing infections 
and other complications that result in vaso-occlusive 

crises (2).Sickle cell disease (SCD) represents a group 
of serious inherited blood disorders associated with 
acute and chronic morbidity, recurrent unpredictable 
and unrelenting episodes of pain, increased risk of 
infection, stroke, organ damage and other debilitating 
complications (3). The Sickling of the cells causes 
impaired blood circulation which results in pain. 
This is the most common complication of sickle cell 
disease. It can begin as early as infancy and can happen 
unpredictably throughout life (4).Hematopoietic stem 
cell transplantation has shown promising outcomes, 
particularly when donors are human leukocyte 
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antigen (HLA) matched siblings; however, older age 
(transplantation has optimal outcomes during childhood) 
and advanced disease are associated with poor transplant 
outcomes (5). 

Methodology

A descriptive analytic design of study was carried 
out, for the period 1st Oct, 2017 – 15th of May, 2018, to 
assess the self – efficacy(care) of sickle cell patients, A 
40 patients was participate at the study. The setting was 
Baghdad Teaching Hospital, Ghazi –Al Hariri Teaching 
Hospital IBN-Al beldy teaching hospital. Administrative 
and ethical agreements in order to conduct the study, the 
researcher first must get the approval of the council of 
Nursing College for the study and submitted a detailed 
description including the objectives of the study to the 
Ministry of Health in Iraq ( Department of Planning 
/ Health research section) and the obtain an official 
permission to carry out the study , The consent form 
facilitated having access to the hospital facilities, as 

well as meeting, once written permission was giving 
by the patients for their participation in the study. The 
study instrument was composed of two parts, the first 
part was socio- demographical information& clinical 
characteristics consist of 15 item which include gender, 
age, level of education, occupation, health Status & 
other items. The second part was the scale to measure 
the self- efficacy with some modification to be adapted 
the sickle- cell Iraq- patients & it was consisted of 31 
items.

The self –efficacy scale was rated & scored by 
assigning each sickle- cell adult patients response an 
ordinal value, three levels options (sure, some sure 
never). The validity of the questionnaire was determined 
through a panel of (15) expert. The reliability of the 
present study instrument was determined by Test-Retest, 
the result was coefficients for the patients (r=86). Data 
were analyzed through the application of descriptive & 
inferential data analysis approach by using SPSS version 
20. 

Results
Table( 1) :Distribution of Participants’ Self-care responses.

List Items Always Sometimes Never Mean (SD) Ass.

1 How sure are you that you can do something to cut down on 
most of the pain? (7.5%) (82.5%) (10.0) 1.98 ± .42 Fair

2 How sure are you that you can keep doing most of the things you 
do day-to-day? (37.5%) (57.5%) (5.0%) 2.32 ± .57 Fair

3 How sure are you that you can keep sickle cell disease pain from 
interfering with your sleep (22.5%) (70.0%) (7.5%) 2.15 ± .53 Fair

4 How sure are you that you can reduce your sickle cell disease 
pain by using methods other than taking medication (15.0%) (72.5%) (12.5%) 2.02 ± .53 Fair

5 How sure are you that you can control how often or when you 
get tired? (17.5%) (80.0%) (2.5%) 2.15 ± .42 Fair

6 How sure are you that you can do something to help yourself feel 
better if you are feeling sad or blue? (32.5%) (60.0%) (7.5%) 2.25 ± .58 Fair

7 As compared with other people with sickle cell disease, how sure 
are you that you can manage your life from day-to-day? (52.5%) (47.5%) (0.0%) 2.52 ± .50 Good

8 How sure are you that you can manage your sickle cell disease 
symptoms so that you can do the things you enjoy doing? (27.5%) (70.0%) (2.5%) 2.25 ± .49 Fair

9 How sure are you that you can deal with the frustration of having 
sickle cell disease? (20.0%) (72.5%) (7.5%) 2.12 ± .51 Fair

10 How sure are you that you can marry and make a family? (67.5%) (32.5%) (0.0%) 2.68 ± .47 Good

11 How sure are you that you can get a job? (27.5%) (67.5%) (5.0%) 2.22 ± .53 Fair

12 How sure are you that you can be in high places? (12.5%) (32.5%) (55.0%) 1.58 ± .71 Poor
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13 How sure are you that you can keep a balanced nutrition system? (47.5%) (40.0%) (12.5%) 2.35 ± .70 Good

14 How sure are you that you can be away of dehydration? (82.5%) (17.5%) (0.0%) 2.82 ± .38 Good

15 How sure are you that you can keep yourself calm (not feel with 
cold)? (87.5%) (12.5%) (0.0%) 2.88 ± .33 Good

16 How sure are you that you Can walk? (100.0%) (0.0%) (0.0%) 3.00 ± .00 Good

17 How sure are you that you can run? (27.5%) (67.5%) (5.0%) 2.22 ± .53 Fair

18 How sure are you that you can do sports or exercise? (15.%) (60.0%) (25.0%) 1.90 ± .63 Fair

19 How sure are you that you can left heavy things? (7.5%) (22.5%) (70.%) 1.38 ± .62 Poor

20 How sure are you that you can take bath or shower? 38 (95.0%) (5.0%) (0.0%) 2.95 ± .22 Good

21 How sure are you that you can do chores around house? (37.5%) (60.0%) (2.5%) 2.35 ±.53 Good

22 How sure are you that you can doing things other peers do? (32.5%) (67.5%) (0.0%) 2.32 ± .47 Fair

23 How sure are you that you Have low energy? (7.5%) (80.%) (12.5%) 1.95 ± .45 Fair

24 How sure are you that you Feel afraid or scared? (0.0%) (17.5%) (82.5%) 1.18 ± .38 Poor

25 How sure are you that you Feel sad or blue? (17.5%) (52.5%) (30.0%) 1.88 ± .68 Fair

26 How sure are you that you Feel angry? (75.0%) (22.5%) (2.5%) 2.72 ± .50 Good

27 How sure are you that you have Trouble sleeping? (5.0%) (72.5%)
(22.
5%)

1.82 ± .50 Fair

28 How sure are you that you Worry about what will happen? (82.5%) (10.0%) (7.5%) 2.75 ± .58 Good

29 How sure are you that you Hard to concentrate? (40.0%) (50.0) (10.0%) 2.30 ± .64 Fair

30 How sure are you that you Forget things? (13.5%) (55.0%) (32.5%) 1.80 ± .64 Fair

31 How sure are you that you Hard to keep up when play with 
others? (22.5%) (62.5%) (15.0%) 2.08 ± .61 Fair

68.90 ± 7.96

Cut-off-point: Poor = 1-1.66, Fair = 1.67-2.33, Good = 2.34-3.00

Table (1) shown that most participants experience very poor self-care in the items 24, 19, 12 ,30 ,27 ,25 ,18 ,23 
,1 ,4 (Mean [SD] = 1.18 ± .38, 1.38 ± .62, 1.58 ± .71, 1.80 ± .64, 1.82 ± .50, 1.88 ± .68, 1.90 ± .63, 1.95 ± .45, 1.98 
± .42, 2.02 ± .53) respectively.

Cont... Table( 1) :Distribution of Participants’ Self-care responses.
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Table (2) : Association of sample self-care response & gender groups.

Ranks

Mann-Whitney U Asymp. Sig.
Gender N Mean Rank Sum of Ranks

Self-care Male 16 32.47 519.50 .500 .000

Female 24 12.52 300.50

Total 40

Table ( 3): Association of sample response of self-care among age groups.

Ranks
Chi-Square Df Asymp. Sig.

Age N Mean Rank

Self-care 18-21 years 8 36.50 33.016 3 .000

22-25 years 14 24.32

26-29 years 12 13.75

30-33 years 6 3.75

Total 40

Table (4) : Difference in self-care among the occupation groups .

Ranks
Chi-Square df Exact. Sig.

Occupation N Mean Rank

Self-care student 12 34.46 34.470 4 .000

officer 5 26.10

gainer 11 15.82

jobless 8 11.50

housewife 4 2.50

Total 40
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Table (5) : Difference in self-care among the family members groups .

Ranks
Chi-Square df Exact. Sig.

Family Members N Mean Rank

Self-care three 4 37.50 34.312 5 .000

four 11 31.36

five 14 17.54

six 7 9.93

seven 3 3.00

eight
1 1.00

Total 40

Discussion

The result of the study demonstrated that majority 
of the sample were female at age group of (22-25) 
years-old, level of education graduated from elementary 
school, self-employee,

More than two-fifth reported that they are 
hospitalized (4-6) times per year (42.5%), followed by 
those who are hospitalized (1-3) times ( 35.0%), those 
who are hospitalized (4-6) times ( 17.5%), and those 
who are hospitalized (10-12) times (5.0%). All patients 
reported that they have been treated for more than 10 
years ( 100.0%). The majority reported that they are 
not alcoholics 90.0%), most are non-smokers (n = 27; 
67.5%), and most have fair self-care ( 67.5%). 

Sickle cell disease (SCD) represents a group 
of serious inherited blood disorders associated with 
acute and chronic morbidity, recurrent unpredictable 
and unrelenting episodes of pain, increased risk of 
infection, stroke, organ damage and other debilitating 
complications (3,4) .

Distribution of sickle- cell self- care participant 
responses, participants experience very poor self-

efficacy in the items 24, 19, 12 ,30 ,27 ,25 ,18 ,23 ,1 ,4 
(Mean [SD] = 1.18 ± .38, 1.38 ± .62, 1.58 ± .71, 1.80 
± .64, 1.82 ± .50, 1.88 ± .68, 1.90 ± .63, 1.95 ± .45, 
1.98 ± .42, 2.02 ± .53) respectively, moreover,70%of the 
study sample presents fair for item how sure you that 
you can reduce pain by using methods other than taking 
medication, Adults with Sickle Cell Disease (SCD) 
are a significant population to study when considering 
self-medication behaviors, as they utilize multiple 
prescription drugs for management of symptoms related 
to their disease. Adults living with SCD will demonstrate 
adverse self-medication practices as recorded on the 
Actual Meds™ Medication Management System via use 
of Apple iPad® digital mobile device during a single 
interview Beyers, Courtney Marie. 

Table(3) presented that There is a statistically 
significant difference between Participants who were 
within the age group of (18-21) years-old have a better 
self-care than those who were within the age group of 
(22-25) years-old, participants’ self-efficacy of activity 
of daily living among age groups (Chi-square = 33.016, 
df = 3, p-value = .000).

Life expectancy for persons with SCD has 
recently increased from age fourteen in 1973 to the 
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mid to late forties in 2004, transforming SCD into a 
long-term chronic illness. This chronic disorder may 
result in a lifetime of pain experiences and frequent 
hospitalizations (7) .There is a statistically significant 
difference in participants’ ,who were unable to read 
and write have a better self-care than those who were 
elementary school graduates, those who were middle 
school graduates, those who were high school graduates, 
those who hold a bachelor’s degree, and those who have 
other educational qualification. self-efficacy of activity 
of daily living among the level of education groups 
(Chi-square = 36.481, df = 5, p-value = .000). Finding 
showed the Participants who were students have a better 
self-efficacy than those who were officers, those who 
were gainers, those who were jobless,. and those who 
were housewives. There is a statistically significant 
difference in participants’ self-efficacy of activity of 
daily living among the occupation groups (Chi-square 
= 34.470 ,df = 4, p-value = .000).Sickle cell disease 
(SCD) represents a group of serious inherited blood 
disorders associated with acute and chronic morbidity, 
recurrent unpredictable and unrelenting episodes ofpain, 
increased risk of infection, stroke, organ damage and 
other debilitating complications (3,4).Participants who 
were 4-6 times have a better self-efficacy than those 
who were 1-3 times, those who were 7-9 times, and 
those who were 10-12 times. There is a statistically 
significant difference in participants’ self-efficacy of 
activity of daily living among the Hospitalization during 
a Year groups (Chi-square = 33.428 ,df = 3, p-value = 
.000).In the U.S., this disease primarily affects African 
Americans. Within this group, there is an incidence of 
one in 500 births and the sickle cell trait occurs in about 
one in 12. Sickle cell disease is anautosomal recessive 
disorder, and males and females are affected equally 
(Pack-Mabien& Haynes, 2009)9. Diagnosis of SCD 
is typically made at birth during newborn screening. 
Disease management focuses on pain, hydration, and 
preventing infections and other complications the result 
in vaso-occlusive crises (2). 

Conclusion

The study concluded that participant of the research 
experience very poor self- care at most of the items, 
while there was statistical significant association 

between gender, which present Male participants have 
a better self-care of activity of daily living than female 
participants of activity of daily living, level of education, 
age, family ranking &financial social status. The 
researcher recommended to initiated a specialized center 
for providing medication, care, educational programs, 
fellow up & financial for sickle cell patients.
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Abstract
Mercury (Hg) was known as a teratogenic which is distributed in tissue. This study aims to determine the 
retention and embryotoxicity of Hg-exposed pregnant mice. Thirty female mice was treated with HgCl2 
(mercuric chloride). HgCl2 (5 and 6 kg/mg BW) was inducted in pregnant mice at 9 and 11 gestational days. 
Hg levels were measured in hair, uterus, liver, kidney, brain, blood, placenta, visceral fetus, and fetus brain on 
the 18th day of gestation using the atomic absorption spectrophotometry (AAS) method. Embryotoxicity test 
on the fetus was carried out after the surgery took place. Scales and calipers are used to calculate fetal weight 
and crown rump length. Statistical tests were analyzed using the SPSS 21 program. The results showed that 
the liver, kidney, brain, visceral fetal, and fetal brain were significantly increased (P < 0.05) in the treatment 
group at pregnant mice. Hg also produced a significant difference (P < 0.05) on the decrease in live fetuses, 
fetuses, body weight, and crown rump length and an increase in resorbed fetuses. Hg accumulation in the 
body apparently can cause adverse effects in pregnant mice. 
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Introduction

Hg is a very toxic heavy metal whose very high 
quantity in the environment. Humans can be exposed 
to Hg from dental amalgams, drug treatments, and 
food sources[1,2]. The effects of Hg toxicity in humans 
depend on its composition, transportation pathway, 
and the length of Hg accumulated in the body. In the 
blood, Hg will undergo an oxidation process by catalase 
enzymes so that it turns into Hg2+ ions, then through the 
blood circulation will be accumulated in the liver and 
kidneys[3]. Furthermore, microorganisms also support 
the conversion of Hg to Hg2+ and MeHg[4]. Hg has a 
limited ability to penetrate biological membranes, but it 
can pass the placenta after dissolving in the blood and 
will be distributed to the body. Heavy metal Hg enters 

the placenta along with food that is carried through 
blood circulation and then enters the fetus so that it can 
cause fetal disability[2]. Hg has a long retention time in 
the body so it requires a long process to eliminate it. 
That is because this heavy metal has a half-life of about 
70 days in the body[5].

One of the developmental processes is organogenesis 
which in this process occurs the formation of organs in 
the fetus. The developmental process in mice begins 
at 9 days of gestation with the appearance of the 
forelimb bud and its differentiation continues until 18 
days of gestation[6]. Based on this description, Hg can 
be distributed into tissues that are very vulnerable and 
sensitive so that it is teratogenic. Since the environment 
has been exposed to toxic metals such as Hg, knowledge 
of its adverse effects on organs is the most important 
global health problem. This study aims to determine the 
retention and embryotoxicity effect in fetuses after Hg 
exposure. 

DOI Number: 10.37506/ijfmt.v14i4.12277
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Materials and Methods

The study was conducted at the Animal Laboratory 
of the Department of Biology, Faculty of Science and 
Technology, Airlangga University. The experimental 
animal used in this study was female mice (Mus 
musculus) DDW strain with 6-8 weeks of age and 
bodyweight around 25-30 g. Thirty female mice were 
divided randomly into six groups, with a total of 5 mice 
for each group. Group I (control group) was pregnant 
mice with aquades at 9 days; Group II (control group) 
was pregnant mice with aquades at 11 days; Group III 
(treatment group) was pregnant mice with HgCl2 (5 mg/
kg BW; i.p) at 9 days of gestation; Group IV (treatment 
group) was pregnant mice with HgCl2 (6 mg/kg BW; 
i.p) at 9 days gestation; Group V (treatment group) 
was pregnant mice with HgCl2 (5 mg/kg BW; i.p) at 
11 days of pregnancy; Group VI (treatment group) 
was pregnant mice with HgCl2 (6 mg/kg BW; i.p) at 
gestational age 11 days. On the 18th day of pregnancy, 
all of the groups were anesthetized with chloroform and 
then dissected to get the organs and fetuses. The sample 
that had been obtained was then inserted into a tube that 
contains a neutral buffer of 10% formalin solution for 
analysis. Furthermore, embryotoxicity testing is done by 
observing the condition of the fetus after surgery such 
as the percentage of the number of implants, number of 
live fetuses, number of dead fetuses, and the number of 
fetuses absorbed based on differences in fetal movement, 
shape, and color. Meanwhile, the growth retardation test 
uses a digital balance to measure fetal body weight and 
calipers to measure the length of crown rump fetuses.

Measurement of Hg levels in samples using the AAS 
method based on Keil et al. (2011) method[7]. Firstly, 
the use of AAS is to prepare samples at a temperature 
of 300-400°C for 1 hour, then the sample was mashed 
using a mortar. Standard solutions were prepared and 
then put into a 50 mL volumetric flask to be diluted. 
The Hg standard solution was analyzed by AAS. A total 
sample was added with HNO3 and H2SO4 then heated at 

300°C for 3 hours using reflux. H2O2 was added until the 
clear solution. Then cooled and filtered using Whatman 
paper. The sample that had been destroyed was put in a 
bottle. Samples were analyzed by AAS type flame with a 
wavelength of 254 nm, so the levels of the samples were 
obtained. Existing data were analyzed using SPSS 21. It 
will proceed using the Two Way Anova test. A Duncan 
test was performed to determine significant differences 
between each group (P < 0.05). 

Results 

Hg concentration in pregnant mice could be seen in 
Table 1. Based on statistical tests, there were significant 
differences (P < 0.05) between the control group and 
treatment group in the liver, kidney, brain, fetal brain, 
and visceral fetal. However, the placenta, uterine, and 
hair showed insignificant differences (P > 0.05) in the 
treatment group. The embryotoxicity test showed a 
significant decrease (P < 0.05) in the treatment group 
compared to the control group in the percentage of 
live fetuses. Conversely, a significant increase (P < 
0.05) occurred in the percentage of resorb fetuses in 
the treatment group compared to the control group. 
Meanwhile the percentage of implantance and dead 
fetus did not show any significance (P > 0.05) between 
the treatment group and the control group. The results of 
the overall embryotoxicity test in pregnant mice can be 
seen in Table 2. The results of the embryotoxicity test 
also showed a visual difference in the fetal shape of the 
mice. Fetal resorb is evident with the loss of limbs from 
the fetus of mice, even there are also fetal mice that do 
not have limbs after being dissected from their mothers. 
Results of visual embryotoxicity test can be seen in 
Figure 1. Growth retardation test showed a significant 
difference (P < 0.05) in the treatment group where Hg 
caused a significant decrease in fetuses body weight. In 
addition, Hg also caused a significant reduction in crown 
rump length (P < 0.05) in the control group. The results 
of the growth retardation test can be seen in Table 3. 
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Table-1: Toxicities of Hg concentration from various organs in pregnant mice

Organs Gestational days

Hg Concentration (ppm)

Control 5 mg/kg BW 6 mg/kg BW

Placenta

9 0.0008±0.0001a 0.0063±0.0039a 0.0028±0.0010a

11 0.0007±0.0001a 0.0022±0.0010a 0.0017±0.0010a

Uterus 

9 0.0003±0.0001a 0.0021±0.0009a 0.0023±0.0014 a

11 0.0002±0.0002a 0.0032±0.0024a 0.0019±0.0009a

Hair

9 0.0011± 0.0001a 0.0024±0.0015a 0.0048±0.0036a

11 0.0006±0.0002a 0.0044±0.0023a 0.0089±0.0066a

Liver

9 0.0007±0.0002a 0.0020±0.001b 0.0022±0.0002b

11 0.0002±0.0001a 0.0019±0.0007b 0.0020±0.0001b

Kidney

9 0.0004± 0.0001a 0.0020±0.001b 0.0024±0.0006b

11 0.0003± 0.0001a 0.0026±0.0003b 0.0029±0.0004b

Brain

9 0.0003±0.0001a 0.0016±0.0005b 0.0022± 0.0008b

11 0.0003±0.0001a 0.0023±0.0004 b 0.0026±0.0006b

Fetal Visceral

9 0.0003± 0.0001a 0.0021±0.0009b 0.0015±0.0004b

11 0.0001± 0.0001a 0.0024±0.0008 b 0.0022±0.0005b

Fetal Brain

9 0.0002±0.0001a 0.0010±0.0001b 0.0015±0.0006b

11 0.0001±0.0001a 0.0020±0.0005b 0.0019±0.0002b

Means bearing different superscripts (a,b,c) in a column within the period indicate significant difference in 
values (P < 0.05). 
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Table-2: Embryotoxicity of mice exposed to Hg at 9 and 11 days of gestation

Parameters Gestational days
Hg Concentration

Control 5 mg/kg BW 6 mg/kg BW

Fetuses implantations (%) 9 9.20±0.58a 8.80±2.08a 10.20±0.66a

11 9.20±0.58a 10.80±1.02a 11.40±0.93a

Live fetuses (%) 9 100.00±0.00a 54.00±22.27b 20.00±20.00c

11 100.00±0.00a 90.10±3.00b 21.76±16.60c

Dead fetuses (%) 9 0.00±0.00a 4.00±4.00a 0.00±0.00a

11 0.00±0.00a 6.54±2.72a 26.92±11.25a

Resorbed fetuses (%) 9 0.00±0.00a 42.00±23.75a 80.00±20.00b

11 0.00±0.00a 3.36±2.07a 51.30±14.96b

Means bearing different superscripts (a,b) in a column within the period indicate signifi cant difference in values 
(P < 0.05).

Figure-1. Embryotoxic effects on mice fetuses exposed to Hg dose of 6 mg/kg BW on gestational days 11. 
Dead fetuses (A, F); live fetuses (B, C, D, E); resorbed fetuses (G, H, I, J, K, L, M). 

Table-3: The impact of developing fetal mice after Hg exposure.

Parameters Gestational days
Hg Concentration

Control 5 mg/kg BW 6 mg/kg BW

Fetuses body weight (g) 9 1.41±0.05a 1.19±0.11b 0.93±0.01b

11 1.41±0.05a 1.14±0.11b 0.87±0.19b

Crown rump length (cm) 9 2.42±0.04a 2.19±0.04b 1.97±0.00a,b

11 2.42±0.04a 2.14±0.09b 1.97±0.17a,b
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Means bearing different superscripts (a,b) in a 
column within the period indicate significant difference 
in values (P < 0.05). 

Discussion

Placenta did not show a significant increase in the 
treatment group. This is due to the different response 
in Hg exposure to intrauterine which is also caused by 
the role of sex steroids in immune function[8]. However, 
uterine Hg levels can be transferred to the placenta 
so they can have a direct impact on the fetus[9]. The 
developing fetus has a high sensitivity to heavy metal 
toxicity. Fetal visceral organs showed significant 
differences in all treatment groups. This indicates the 
existence of a protective system in the fetus against 
Hg. According to Yoshida (2002), Hg that successfully 
crosses the placenta will be oxidized by fetal liver and 
bound by fetal hepatic methallotionein[10]. It shows that 
this protein plays an important role in protecting the 
fetus from Hg toxicity. Meanwhile, Oliveira et al. (2015) 
state that Hg accumulation can also occur in fetal brain, 
especially in brain motor nerve cells[11]. In addition, 
Hg can also accumulate in the hippocampus and fetal 
cerebellum[12]. Thus, the development of fetal brain is 
considered to have a high sensitivity to Hg[13]. However, 
the concentration of Hg in the parent brain is still higher 
than in the fetal brain. The high concentration of Hg in 
the brain is caused by the presence of inorganic Hg such 
as MeHg which can penetrate the brain barrier through 
diffusion and active transport[14,15,16]. The liver showed 
a significant difference in the treatment group. Sharma 
et al. (2005) revealed that exposure to Hg caused a 
significant increase in lipid peroxidation, ALT, and AST 
levels[17]. The main toxicity in Hg is related to a number 
of interactions in various cell metabolic processes such 
as in the formation of thiol complexes which can increase 
oxidative stress[18]. Hg2+ and MeHg will form covalent 
bonds with GSH and cysteine   after they are absorbed in 
the cell. GSH serves as the mainline of cellular defense 
against Hg. However, GSH may experience a decrease 
in function after fighting Hg toxicity. It has been proven 
that Hg can reduce the antioxidant system and produce 
oxidative damage through the emergence of H2O2 and 
can trigger lipid peroxidation[19]. Generally, liver cells 
have higher GSH levels than kidney cells so that the Hg 
levels in the liver show lower concentrations compared 
to the kidneys[20,21]. In the kidney, proximal tubules are 

the main target tissue of Hg. Meanwhile, the half-life 
of Hg concentration in the kidney is around 60 days[22]. 
Meanwhile, the concentration of inorganic Hg has 
always increased since the first day until the 16th day of 
exposure to the Hg[23]. 

Significant reduction in the percentage of live fetuses 
indicates a high embryotoxic exposure of Hg. Moreover, 
the existence of fetus live after exposure because it has 
a higher body resistance to outside material exposure 
compared to other fetuses and also can begin recovery 
process by forming new cells. Meanwhile, Hg can 
cause severe damage that makes fetuses do not have 
time to recover[21]. Fetuses that are exposed to Hg can 
significantly increase the percentage of fetal resorption. 
This condition occurs because of fetus inability to carry 
out repairing damaged cells process into normal cells. In 
addition, fetal death that occurs can trigger the mother’s 
body to reabsorb the dead fetus. Fetal resorption occurs 
in fetuses that have the lowest immune system against 
teratogenic substances compared to other fetuses in one 
parent[22]. In this study, measurements of fetal body 
weight and length of crown rump could not be measured 
in fetuses undergoing resorption because their death 
occurs before the organogenesis process ends where 
the organs of the body have not formed completely. 
Hg exposure caused a significant decrease in fetal body 
weight compared to controls. This induction can cause 
obstacles to fetal development by reducing the length of 
the crown rump. In addition, a fetus that succeeds after 
being exposed to teratogenic material still compete with 
other fetuses to obtain nutrients for its body. The mother 
can not provide optimal nutrition so that it causes the 
fetus to be smaller in size. Weight loss and fetal crown 
rump length are the mildest effects of the effects of 
teratogenic substances[24]. 

Fetal development and growth begin with an 
increase in cell number followed by the differentiation 
of various organ systems. The development is also 
influenced by several factors such as nutrition from the 
parent and genetics. Furthermore, fetal nutrition comes 
from the mother through the placenta[21]. Hong et al. 
(2012) states that the presence of toxic substances that 
enter the body causes mice require a large amount of 
energy to neutralize these toxic substances[25]. Thus, 
resulting in less than optimal parent body in providing 
growth nutrition for the fetus. High toxic substances 
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in the body can increase cell damage resulting in cell 
death. The number of dead cells causes disruption of the 
body’s metabolic processes, so that it can disrupt the 
normal functioning of organs, and reduce growth, body 
weight, and body length. Low body weight in the fetus is 
closely related to intrauterine growth restriction (IUGR). 
The factor that influence IUGR include placental 
dysfunction, malnutrition, developmental abnormalities, 
chromosomal disorders, disorders of the parent 
metabolism, toxic substances, and drugs[11]. According 
Saini et al. (2013), fetal weight loss is an appropriate 
and sensitive indicator of developmental obstacles[26]. 
Interference with blood flow to the uterus due to reduction 
in vascularization of the uterus can cause developmental 
obstacles in the fetus. Fetal weight loss accompanied by 
a delay in ossification in the fetal skeleton can be a factor 
in the development of the fetus. In addition, Hg can also 
inhibit the transmembrane transport of nutrients in the 
placenta and cause an obstacle to fetal development[2]. 

Conclusion

Hg can be distributed and accumulates for a long 
time in experimental animals in the pregnant mice. The 
differences of concentration in Hg due to the ability 
of the defense mechanism in each of these organs to 
be exposed with it or the ability of mercury to pass 
through the organ’s defense mechanism. This study also 
reveals that the administration of teratogen material Hg 
causes teratogenic effects in the form of embryotoxicity 
and growth retardation. This teratogen when exposed 
to pregnant mice will cause teratogenic effects that 
can inhibit fetal development and cause an abnormal 
condition in the fetus. 
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Abstract 
In the SAR, the oil-degrading bacteria (O-DB) are widespread, forming 8 % to 14 % of heterotrophic bacteria 
(HB). The O-DB numbers and biodegradability of petroleum hydrocarbons (PHY) are important in summer 
(SU) and sediments (SE) compared to winter (WI) and water (WA). The common O-DB retrieved from the 
SAR are Pseudomonas sp. (PS), Pseudomonas putida (PP), Pseudomonas fluorescens (PF), Pseudomonas 
aeruginosa (PA), Pseudomonas cepacia (PC), Corynebactrium sp. (CO), Bacillus sp. (BA), Bacillus cereus 
(BC), Bacillus subtilis (BS), Flavobacterium sp. (FL), Aeromonas sp. (AE), Arthrobacter sp. (AR), Vibrio 
sp. (VI), Nocardia sp. (NO), Acintobacter sp. (AC), Micrococcus sp. (MI), and Staphylococcus sp (ST). The 
most effective O-DB utilized more than 52 % of oil in 21-days. A mixed culture made of mutant PP+AR 
utilized 93 % of oil during the same period. The oil biodegradation rates in the SAR have been restricted 
by biotic and abiotic factors. By providing these factors to the oil-contaminated sites would improve the 
degradation rates. The biodegradation of n-alkanes was much faster than polycyclic aromatic compounds 
(PAC). 
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Introduction 

Petroleum production leads to hydrocarbons (HY) 
pollution, which has become one of the most important 
problems facing the environment today. Oils may 
contaminate WA, SE, soil and air, menacing human 
health and other organisms, and causing the deterioration 
of the ecosystem1. Nevertheless, most of the oil released 
into the environment is largely harbored as a result of the 
ability of microorganisms to degrade HY2. These HY 
degraders are ubiquitous in the ecosystem, and their PHY 
degradation rates depend on the environmental factors. 
The stability of oil pollutants in the environment relies 
on the HY quality and quantity that make up the crude 
oil and on the influencing environmental properties1. 

The current research will demonstrate the SAR 
ability to biodegrade the PHY. The SAR is one of the 
economic, social and environmental rivers in Iraq 
and the prime fresh WA source in its southern part 
and Arabian Gulf (AG). The WA of SAR has been 
diagnosed as containing oil pollutants due to various 
industrial processes and aqueous activities3. PHY can be 
introduced to the 

SAR from transportation operations, fixed 
structures, naturalistic inputs etc. A few is known on 
the HY biodegradation in the SAR. Most of the former 
studies on this topic focused on HY degraders isolation. 

There is a necessity to comprehend the PHY 
behavior and fate in the SAR. Therefore, this study 
was accomplished. The aim of study is to estimate the 
O-DB and HB numbers and isolate O-DB from SAR, 
determine the crude oil biodegradability in SAR WA, 
SE and bacterial isolates, know the seasons, nutrients 
and external O-DB effects on the bioremediation, and 

DOI Number: 10.37506/ijfmt.v14i4.12278



4066      Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4

create a mutation in O-DB and make a high ability 
mixed bacterial cultures to degrade oil. 

Materials & Methods 

Three sites on SAR were selected for the study 
(Abu-Al-Kahaseeb (30°27’44.5’’ N-48°00’06.0’’ E), 
Basrah (30°33’00.0” N-47°47’10.0” E) and Karmat-
Ali (30°48’10.6’’ N-47°45’03.8’’ E)). The WA and SE 
samples were taken from the sites during the SU and WI 
of 2019. The samples were transported to the laboratory 
and their temperature (TE), salinity (SA) and pH were 
determined. 

The HB were counted by mixing WA (1 mL) or SE 
(1 g) with normal saline (9 ml). The suspension was then 
left to 10 minutes. Six dilutions were intended and 0.1 
ml of suitable dilution was spread over the nutrient agar 
(Difco), incubated at 37 ° C for 48 hours. 

The O-DB were counted by adding WA (1 mL) 
or SE (1 g) to a Erlenmeyer flasks (250 ml) containing 
liquid mineral media (LMM) of Chaineau et al4. Samples 
were not added to some flasks (control). The flasks were 
incubated for 30 days at 37 °C in shaker incubator (155 
rpm). Bacterial growth in liquid cultures was observed 
at 7, 14, 21, and 28 days by planting 0.1 mL of suitable 
dilution on the nutrient agar (Difco), incubated for 48 
hours at 37 °C. Each type of colonies on the media were 
registered and selected. The colonies were purified, 
counted and examined. Stock cultures were made. The 
bacteria were identified based on morphological and 
biochemical parameters. 

Various methods have been utilized to estimate 
the bacterial degradation ability in samples. These 
included subjecting the WA and SE to crude oil and then 
determining the O2 consumption5, the production of 
CO2

6, and the alternation that occur in the PHY weight 
and concentration, every 7 days, up to 21 days. The 
PHY weight alterations were determined by gravimetric 
method7. To determine the PHY concentration, the HY 
were extracted from the liquid cultures according to 
Pourbabaee et al8. The extract was then analyzed by a 
spectrofluro-meter (Shimadzu RF-540). 

The ability of each bacterial isolate was examined 
for PHY degradation in LMM. The flasks placed 
in shaker incubator (155 rpm) at 37 °C for 21 days. 

Bacterial growth were observed and the oil concentration 
percentages loss were determined (spectrofluro-meter). 

To mutate the bacteria (PA, PP, PC, PF, BC and 
BS) were sub cultured on the nutrient agar, incubated for 
8 or 14 hours, and suspended in the phosphate buffer 
(20 mL), and exposed to ultraviolet light (UVL) for 6, 
35 or 65 minutes. The various radiation rates and stages 
were destined to involve different exponential bacterial 
growth phases to stimulate an effective mutation. A 
germicidal-lamp (254 nm) was the source of UVL 
with output was 10 erg/mm/second. Irradiation was 
only practiced while the lamp fluency was at a constant 
maximum. The morphology of each bacteria growing 
on the nutrient agar for phenotypic expression was 
observed, and its ability to degrade PHY was examined. 
After that, mixed cultures were made from mutated and 
non-mutated bacteria and their ability to biodegrade 
PHY in LMM was examined. 

In situ, biological remediation was studied by 
designing four experimental WA ponds (2×2 ×1 m) in 
site 2 within the SU. The first pond was equipped with 
1L of crude oil. The second pond was supplied with 
crude oil, nutrients (350 g of (NH4)2SO4 and K2HPO4) 
and mixed O-DB (MI, CO, BA, PS, AR, and mutant PP). 
The third one was supplied with crude oil and O-DB. 
The fourth pond was without treatment (control). The 
WA samples were collected from ponds every 7 days 
to 21 days. The O-DB were counted on a solid mineral 
medium (it is LMM with 20 g of agar), incubated in 37 
°C. The PHY were extracted and fractionated9 (n-alkanes 
and PAC) from samples, and the PHY concentration 
percentages loss were estimated by analyzing them in 
gas chromatography (GC) (Allegent, USA). The data 
were statistically analyzed by ANOVA. The means were 
compared through Duncan-test. 

Results

Average TE, pH, and SA of SAR WA were 16 °C, 
7.5 and 4.0 ‰, in WI, and 37 °C, 7.6 and 5.4 ‰, in SU, 
respectively. 

The O-DB makes up from 8 % to 14 % of HB. 
The SE have more bacteria than WA. The bacteria in 
SU samples were high than WI. The highest bacterial 
numbers and percentages were in site 2 than others 
(Table 1). 
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The O-DB growth in SE was higher than WA and in SU was more than WI in LMM. The highest O-DB growth 
was in site 2 samples. The growth generally increased with the incubation period. The O-DB numbers in WA and 
SE on 21-days were high than 7-days of incubation. The O-DB growth declined on 28-days of incubation (Table 1). 

The SE showed the highest rates of O2 consumption and CO2 production and crude oil weight and concentration 
percentages loss

Table 1: Bacterial numbers CFU/ml WA or g SE in SAR, LMM and ponds 

Sample Bacteria WI SU

Site 1 Site 2 Site 3 Site 1 Site 2 Site 3

WA HB 7.73x104 7.96x104 7.25x104 5.12x106 7.65x106 2.68x106

O-DB 6.44x103 8.34x103 5.83x103 4.14x105 8.31x105 2.47x105

O-DB/HB% 8 10 8 8 10 9

LMM Control

O-DB 1st week 2.74×102 3.28×102 2.01×102 1.23×104 1.96×104 2.14×103 0

O-DB 2nd week 5.25×102 7.69×102 4.03×102 2.89×104 4.17×104 4.13×103 0

O-DB 3rd week 6.26×102 8.88×102 4.28×102 4.97×104 6.32×104 4.16×103 0

O-DB 4th week 4.62×102 6.75×102 2.84×102 2.36×104 3.19×104 0.55×103 0

Site 1 Site 2 Site 3 Site 1 Site 2 Site 3

SE HB 2.86x105 3.89x105 2.24x105 5.29x107 5.46x107 2.87x107

O-DB 2.42x104 5.72x104 2.17x104 4.74x106 6.23x106 2.79x106

O-DB/HB% 8 14 9 8 11 9

LMM Control

O-DB, 1st week 6.57×102 9.15×102 5.08×102 7.16×104 9.76×104 4.94×104 0

O-DB, 2nd week 1.32×103 2.85×103 1.09×103 1.47×105 2.11×105 1.12×105 0

O-DB, 3rd week 2.47×103 3.04×103 2.07×103 2.35×105 3.15x105 1.89×105 0

O-DB, 4th week 0.86×103 1.22×103 0.54×103 1.44×105 2.17×105 1.23×105 0

Pond-1 Pond-2 Pond-3 Pond-4

WA O-DB, 1st week 3.1x104 7.3x109 2.3x106 3.8x102

O-DB, 2nd week 4.3x104 8.2x109 4.4X106 4.3x102

O-DB, 3rd week 6.2X104 9.9x109 5.4x106 4.6X102
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 compared to WA. These rates and percentages were generally higher in the SU than WI. In site 2 samples, the O2 
consumption and CO2 production rates and oil weight and concentration percentages loss were higher than another 
sites. An increase in the rates and percentages were observed with an increase in the incubation period up to 21-days 
(Fig. 1, 2, and 3).

 
Fig. 1: O2 consumption rates in oil-exposed SAR samples 

Various species of O-DB were identified from WA and SE of the SAR, including PS, PP, PF, PA, PC, CO, BA, 
BC, BS, FL, AE, AR, VI, NO, AC, MI and ST. Elements of the same bacteria were observed in WA and SE. 

The oil biodegradation rates of O-DB were varied (Table 2). The oil concentration percentages loss ranged 
from 65% (PS) to 33% (VI). The most potent bacteria in the oil degradation was PS, PP, PA, AR, CO and MI (% 
concentration loss < 52%).

 
Fig. 2: CO2 emancipated from SAR oiled samples 

Mutation experiments have shown that only two bacteria (PP and PA) have mutated among six bacteria (PP, PA, 
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PF, BS and BC) exposed to UVL. The PP demonstrated a high ability to break down crude oil. The oil concentration 
percentage loss by mutant bacteria was 67 %. The mixed culture (mutant PP+AR) utilized the oil (93 % during 21-
days) best than the other mixed cultures produced (Table 2). 

 
Fig. 3: Oil weight and concentration percentage loss in SAR samples 

Table 2: Bacterial degradability on 21-days of incubation
O-DB Oil concentration loss %

MI 58
VI 33
FL 36
CO 61
PS 65
PP 55
PA 56
PC 47
PF 38
AR 60
BA 52
BS 40
BC 44
ST 37
NO 47
AC 37
AE 41

PP (mutant) 67
PP (mutant)+AR 93

PP+AR 67
PS+AR 77
PS+CO 77
AR+CO 71
PS+BC 67

Table 4 shows that the bacteria numbers in the WA of four pond were significantly different. The largest number was 
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in the oiled pond, equipped with nutrients and external 
bacteria. Fig. 4 illustrate changes in the petroleum 
composition in oiled ponds. GC analysis evaluated the 
n-alkanes of C14 to C30 in addition to pristane (PI) and 
phytane (PH). Low molecular weight n-alkanes (C14 to 
C16) were almost completely utilized by O-DB. Other 
n-alkanes (C17 to C30) were less biodegraded. Higher 
molecular weight PAC (flo ranthene (FE), pyrene (PE), 
benzo [a] anthracene (BAE), chrysene (CE), benzo [b] 

fluoranthene (BBF), benzo [k] fluoranthene (BKF), 
benzo [a] pyrene (BAP), ben zo [ghi] perylene (BGP) 
and indino [1, 2, 3 ed] pyrene (IP)) were more resistant 
to biodegradation than lower molecular weight PAC 
(fluorine (FO) and anthracene (AE)). An increase in the 
HY degradation rates was observed in the pond with 
nutrients and exogenous bacteria. The n-and branched-
alkanes degraded faster than PAC. 

 
Fig. 4: n-alkanes and aromatics bioremediation in oiled-pond at 21-days 

Discussion 

The SAR has the potential for biodegradation of 
PHY due to the wide distribution of O-DB in SAR. 
Atlas et al5 showed that the oil degraders numbers in 
a given ecosystem partially determine the system’s 
ability to degrade oil pollutants. The O-DB numbers 
in the SAR vary according to TE. At high TE during 
the SU, O-DB numbers were much higher than in low 
TE during WI. Chaineau et al4 previously reported the 
relationship between the change in O-DB numbers and 
the environment TE. The difference in O-DB numbers 
in the SAR sites depend on the differences in nutrients 

available and oil pollutants level10. A large numbers and 
percentages of ODB at site 2 may indicate that this site 
may has previously been exposed to PHY5. 

A significant changes in O-DB numbers of oil-
exposed samples in LMM within 21-days of incubation 
indicates the rapid adaptation of O-DB to the PHY 
degradation11. However, on 28-days, O-DB numbers 
start to decline. The O-DB response to the oil was 
immediate without time delay associated with a 
prolonged period of enzymatic adaptation. After the 
depletion of biodegradable HY, the residual PHY 
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resist the degradation, thus O-DB numbers decreased. 
Accumulation of some microbial metabolites may also 
inhibit the PHY degradation in media10. This may partly 
explain the decrease occurred in the O-DB numbers after 
a certain period. 

The WA and SE samples are able to metabolize 
PHY. A rapid increase in the O2 consumption rates when 
adding oil indicates that samples are effective in PHY 
degradation when collected and are able to immediately 
initiate the degradation1. The CO2 production suggests 
that samples are able to convert PHY to CO2 and WA as 
a result of biodegradation5. A significant decrease in the 
oil weight and concentration in the samples refers that 
these samples suffer from biodegradation. The loss of 
oil weight also indicates that non-biological factors may 
impact on the biodegradation11. 

The degradation effectiveness in SE was higher than 
WA5. Biodegradation rates in SU were generally greater 
than WI, possibly due to differences in oil degraders 
levels and non-biological factors especially TE2. The 
site 2 shows higher biodegradation than other sites due 
to the fact that this location is characterized by a large 
O-DB numbers able to utilize PHY. 

Some current bacterial isolates were Gram-negative 
(PS, PP, PF, PA, PC, AE, VI, FL, and AC) and others 
were Gram-positive (AR, BA, BC, BS, ST, CO, and MI). 
The bacteria were able to utilize oil at different rates. 
These bacteria were also isolated and characterized as 
O-DB by other authers4 and 11. 

The UVL are often used to produce mutant in 
microorganisms. DNA and amino acids prefer to absorb 
the wavelength of this beam, and therefore this radiation 
has great genetic and biological effects12. The mutated 
bacteria (PP) and the mixed cul ture (mutant PP+AR) 
showed high oil degradation capacity. 

The biological degradation of oil in the ponds 
was limited by the nutrients availability (N and P). By 
providing nutrients and oil degraders to the oily ponds, 
biodegradation is enhanced2. The crude oil really 
biodegrade in the ponds. The biodegradation of n-alkanes 
and PAC is inversely proportional to the increase in 
molecular weight. The PI and PH (isoprenoids) and PAC 
were resistant to degradation, due to their molecular 
construction10. 

Conclusions 

The ability of the SAR to biodegrade the petroleum 
is largely due to its ownership of the oil degraders, 
The spatial and seasonal changes of the SAR affect the 
biodegradation. By adding nutrients and oil degraders 
to environment, the petroleum biodegradation rates 
stimulated. Some n-alkanes are completely degraded, 
while others are slowly utilized. Branched alkanes are 
relatively more resistant to degradation than linear 
alkanes. PAC are the most rebellious to biodegradation. 

Acknowledgement: Thanks to the Marine Science 
Center/Basrah University. 

Conflict of Interest- Nil 

Source of Funding- Self 

Ethical Clearance- From the College 

References 
1.  Al-Hawash AB, Dragh MA, Li S, Alhujaily 

A, Abbood HA, Zhang X, Ma F. Principles of 
microbial degradation of petroleum hydrocarbons 
in the environment. The Egypt Journal of Aquatic 
Research. 2018; 44: 71-76. 

2.  Das N, Chandran P. Microbial degradation 
of petroleum hydrocarbon contaminants: An 
overview. Biotechnology Research International 
2011; 1-13. 

3.  Farid WA. Assessment of aliphatic hydrocarbons 
in sediments of Shatt Al-Arab River, southern 
Iraq, north east Arabian Gulf. American Journal of 
Environmental Sciences. 2017; 13(6): 398-411. 

4.  Chaineau, CH, Morel J, Dupont J, Bury E, Oudot J. 
Comparsion of the fuel biodegradation potential of 
hydrocarbon-assimilating microorganisms isolated 
from a temperate agricultural soil. The Science of 
the Total Environment 1999; 227: 237-247. 

5.  Atlas RM, Horowitz TA, Busdosh M. Prudhoe 
crude oil in Arctic marine ice water and sediment 
ecosystems: degradation and interactions with 
microbial and benthic communities. Journal of the 
Fisheries Research Board of Canada. 1978; 35: 
585-590. 

6.  Isinguzo NS, Bello OS. Polluted soil rehabilitation 
using genetically engineered mix microbial 
inoculum. Journal of Food Agriculture and 



4072      Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4

Environment. 2005; 3(2): 299-301. 
7.  Conlette OC. Substrate enhanced biodegradation of 

light crude oil sludge by the resident methanogens 
of an oil storage tank sediment. Acta Scientific 
Microbiology. 2018; 1(5): 48-55. 

8.  Pourbabaee AA, Shahriari MH, Garousin H. 
Biodegradation of phenanthrene as a model 
hydrocarbon: Power display of a super-hydrophobic 
halotolerant enriched culture derived from a saline-
sodic soil. Biotechnology Reports, 2019; 24: 
e00388. 

9.  Ahmed OE, Mahmoud SA, El Nady MM. Organic 
sources in the Egyptian seawater around Alexandria 
coastal area as integrated from polycyclic aromatic 

hydrocarbons (PAHs). Egyptian Journal of 
Petroleum. 2017; 26(3):817-826. 

10. Varjani SJ. Microbial degradation of petroleum 
hydrocarbons. Bioresource Technology. 2017; 223: 
277-286. 

11.  Ali WA. Biodegradation and phytotoxicity of crude 
oil hydrocarbons in an agricultural soil. Chilean 
Journal of Agricultural Research. 2019; 79(2): 266-
277. 

12.  Goodarzi A UV-induced mutagenesis in lactic 
acid bacteria. International Journal of Genetics and 
Genomics. 2016; 4(1): 1-4. 



Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4      4073

Contamination of Polynuclear Aromatic Hydrocarbons-
(PNAH) in Sediments: Identification And Distribution in the 

River of Shatt Al-Arab-(ROSA)

Wisam Abdul-Ameer Farid1, Wasen Abdul-Ameer Ali1, Aseel Nadum Al-Salman2 
1Assistant Professor, Community Health Technology Department, College of Health and Medical Technology in 
Basrah, Southern Technical University, Iraq, 2Assistant lecturer, sPathology and Poultry Department, Veterinary 

Medicine College, University of Basrah, Iraq 

Abstract 
The sediments were analyzed for total organic carbon content-(TOCC), grain size-(GS), and PNAH levels 
and origins. The sediments were taken from 9 stations-(ST) on ROSA. Gas chromatography-(GC) analysis 
showed that the PNAH level in ROSA sediments was comparatively low to medium compared to other 
world locations. The PNAH total levels varied from 31.86 ng/g dry weight-(DW)-(ST 9) to 88.99 ng/g DW-
(ST 6). The highest PNAH levels were close to oil pollution sources at ST 2, 4, 6, and 8. The TOCC ranged 
from 0.32 % to 1.64 %. The data suggested that the PNAH levels in the ROSA were linked to TOCC and GS. 
The PNAH compounds and ratios and analysis of principal components-(AOPC) indicated that the PNAH 
sources in the river were biogenic-(organisms), pyrogenic-(combustion), and petrogenic-(petroleum). 
Ecological risk evaluation showed that PNAH did not cause any deleterious impacts on the ROSA. 

Keywords: Water pollution, aromatic hydrocarbons, organic carbon, Shatt Al-Arab. 

Introduction 

The PNAH are a widespread and stable group 
of pollutants in the aquatic environment. They have 
long transportation capacity and causes harmful 
environmental impacts1. There are many PNAH in 
nature but 16 compounds of them are usually studied, 
classified by the US-EPA as highly toxic. PNAH are 
generally hydrophobic and slightly soluble in water. 
PNAH of high-molecular-weight-(POHMW)-(≤ 4 
rings) are slightly soluble in water, low evaporation and 
highly lipophilic than PNAH of low-molecular-weight-
(POLMW)-(≥ 3 rings)2. 

Because of the hydrophobic nature of PNAH, 
tend to correlate with organic materials in the aquatic 
environment, so sediments are the ultimate PNAH stores 
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in the water and are a good tools for monitoring PNAH3. 
The PNAH accumulation in sediments is due to the 
industrial and nature releases of them4. PNAH industrial 
emissions include petrogenic and pyrogenic sources. 
Pyrogenic sources include fossil fuel combustion, trees 
and weeds burning, and volcanic eruptions, etc. Whereas, 
PNAH petrogenic sources are linked to the spills of oils4. 
The PNAH from petrogenic or pyrogenic sources show 
different behaviors and distribution. Pyrogenic PNAH 
are more closely associated with sediments and resistant 
to biodegradation than petrogenic2. 

Exposure to hydrocarbons has many health-
damaging effects such as reproductive disorders, 
mutations in DNA, and cancer. Several guidelines for 
estimating PNAH damage to aquatic organisms have 
been documented by authors and environmental concern 
international organizations1. 

The employ PNAH ratios having the same molecular 
mass enables us to explain the PNAH formation and 
sources. Various criteria have been established to 
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demonstrate the PNAH origin in aquatic sediments such 
as phenanthrene/anthracene-(PH/AN), fluoranthene/
pyrene-(FL/PY), anthracene/anthracene+phenanthrene-
(AN/AN+PH), benzo[a]anthracene/benzo[a]
anthracene+chrysene-(BA/BA+CH), and fluoranthene/
fluoranthene+pyrene-(FL/FL+PY)6. 

Despite great global interest in the PNAH 
effects on the ecosystem. Little is known about their 
concentrations and sources in some world countries. 
Iraq has many industries, but it has not focused much 
on monitoring PNAH in its environment. There is also 
restricted knowledge about the range to which different 
combustion processes attribute to PNAH releases. 

This paper aims to study the PNAH existence, 
distribution and sources in the ROSA sediments. The 
ROSA is an important and unique ecosystem due to the 
presence of many aquatic habitats and species that live 
in a completely different environment (Arabian Gulf). 
However, it is described as having considerable inputs 
of various pollutants that come from urban areas and 
industrial locations. This ecosystem, over the years, due 
to its proximity to many villages, towns and various 
human activities such as agricultural, industrial and 
municipal efficacies, possesses the PNAH accumulation 
and other pollutants in its sediments7. 

The study area is located in the city of Basrah, 
between longitudes, 29°56’33.8’’ N and 30°48’10.6’’ 
N and latitudes, 47°45’03.8’’ E and 48°34’37.4’’ E 
in southern Iraq. The region consists of a number of 
urban, suburban, and rural settlements surrounding the 
ROSA. Many lands in the area are used to grow different 
crops and trees. Solid waste disposal and wastewater 
treatment sites are also part of land use. Moreover, the 
area is distinguished for containing some heavy and light 
industries, in addition to power stations and oil refineries 
scattered along the ROSA banks. The area also has sites 
for burning municipal, agricultural and household waste. 
The average annual temperature is 25 °C, ranging from 
13 °C-(January) to 33 °C-(July). The average annual 
downpour is 141 mm, and its duration is from October-(1 
mm) to December-(29 mm). 

Materials and Methods 

The used glassware has been completely cleaned out. 
All solvents were of an analytical degree and distilled 

before work. Anhydrous sodium sulfate-(Na2SO4) ashed 
in 450 °C. Silica and alumina were solvents washed and 
dried prior to use. 

Forty-five samples of superficie sediment were 
taken at a depth of 10-30 cm from 9 ST located along 
the ROSA during 2019. The ST were Karmatt-Ali-(ST 
1)-(30°48ʼ10.6ˮ N-47°45ʼ03.8ˮ E), Nahran-Amar-(ST 
2)-(30°45ʼ05.0ˮ N-47°39ʼ53.0ˮ E), Al-Hurtha-(ST 
3)-(30°39ʼ48.0ˮ N-47°44ʼ41.0ˮ E), Basrah-Center-(ST 
4)-(30°33ʼ00.0ˮ N-47°47ʼ10.0ˮ E), Abu-Al-Khaseeib-
(ST 5)-(30°27ʼ44.5ˮ N-48°00ʼ06.0ˮ E), Abadon-
(ST 6)-(30°03ʼ42.0ˮ N-48°27ʼ03.0ˮ E), Al-Sibea-
(ST 7)-(30°20ʼ16.5ˮ N-48°15ʼ34.5ˮ E), Al-Faw-(ST 
8)-(29°58ʼ28.6ˮ N-48°29ʼ09.5ˮ E) and Ras-Al-Beshea-
(ST 9)-(29°56ʼ33.8ˮ N-48°34ʼ37.4ˮ E).The samples 
were then transferred to the laboratory with plastic bag 
and stored at 3.5 °C. The sediments were exsiccated, 
homogenized, grinded with mortar and maul, and sifted 
with 400 µm sieve before analysis.

PNAH was extracted from sediment samples 
depending on the procedure of Jiao et al.2. About 30 g 
of sediment was placed in Soxhlet and extracted for 18 
hours using hexane and methylene chloride (250 ml, 
1:1). The extract was reduced to 2.5 ml by nitrogen gas. 
The extract was then cleaned up with a chromatographic 
column containing activated silica and alumina (10 g, 
100-200 mesh) and Na2SO4 (1 g). PNAH was eluted 
with benzene (20 ml). Benzene was removed and the 
remaining sample was analyzed by GC. 

To validate the sediment samples, they were spiked 
with a standard mixture (1 µl, 100 mg/l) of 16 PNAH 
to distilled water (500 ml) pre-extracted with solvent 
(30 ml) (blank). After that, the spiked sediments were 
extracted and analyzed. The PNAH standard were 
employed to calibrate the GC. 

The PNAH were analyzed by using GC-(Agilent-
USA) equipped with flame ionization detector-(FID) 
(Agilent-USA). The detector and injector running 
temperatures were 300 °C and 320 °C. The column 
temperature was set at 50 °C to 8 minute and then 8 
°C/minute for 350°C. The rate of PNAH standards 
recoveries ranged of 87.6 % to 96.8 %. The limit of 
detection varied of 0.16 to 0.81 ng/g DW. 
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The sediment GS analysis was performed based 
on the traditional procedure of Folk8. The TOCC were 
estimated by titration technique of Walkey’s and Black9. 

PNAH concentrations were statistically analyzed. 
The standard error-(SE) for replications was calculated. 
One-way analysis of variance-(ANOVA) was used to 
compare between samples multiple groups. Statistical 
significance was determined as P <0.05. The AOPC 
was employed to identify different PNAH sources. The 
data on the correlation matrix was analyzed by SPSS-
(version16) of Windows-(I.B.M., Armonk, USA). 

Result and Discussion

PNAH are introduced to the aquatic environment 
through natural and industrial operations4. The PNAH 
estimation in the ROSA sediments reflected their 
emission sources (pyrogenic or petrogenic). The total 
PNAH (naphthalene-(NA), acenaphthylene-(AC), 
acenaphthene-(AE), fluorene-(FU), phenanthrene-(PH), 
anthracene-(AN), fluoranthene-(FL), pyrene-(PY), 
benzo[a]anthracene-(BA), chrysene-(CH), benzo[b]
fluoranthene-(BF), benzo[k]fluoranthene-(BK), 
perylene-(PE), benzo[a]pyrene-(BP=), indeno[1,2,3-
cd]pyrene-(IP) and benzo[g,h,i]perylene-(BG)) 
concentrations ranged from 31.86 ng/g DW-(ST 9) to 
88.99 ng/g DW-(ST 6) with high concentrations in the 
ROSA sediments close to the locations of high pollution 
sources (ST 2, 4, 6 and 7) (Fig. 1). The ROSA is habitat 
of numerous industries and human events, which may 
illustrate the marked variation in PNAH concentrations 
in the different ST sediments. The ROSA is exposed 
to PNAH pollution from various sources, including 
sewage waste, the waste of industrial, agricultural and 
household and the oil disposal from petroleum refineries 
and tankers, as well as the oil natural leakage from the 
ROSA oil production sites7. By comparing of the PNAH 
levels in the ROSA sediments with other world sites, the 
PNAH levels are high compared to studies of Wang et 
al.10 and Zrafi et al.6, and lower than those reported by 
Shilla and Routh1 and Adeniji et al.11. 

The PNAH determination origin depends on the 
aromatics identification of particular sources. The FL 
and PY existence refers the pyrolysis importance because 
these components consist of condensing POLMW at 
elevated temperatures6. The CH is an ideal aromatic that 
indicates to petroleum origin because of its resistance to 

biodegradation and non-biological factors12. Therefore, 
the high CH concentration in the ROSA sediments (ST 
2, 4, 6 and 7) suggest a petrogenic origin. The PE origin 
remains dialectical. Lin et al.3 reported the PE origin 
in the marine environment sediments from terrestrial 
organisms. While, Wang et al.11 showed that the PE 
origin is more from the aquatic environment. Shilla 
and Routh (2018) indicated that the PE source in the 
marine sediment is organic detritus. Likewise, small 
PE concentrations may come from industrial activities 
(Zrafi et al., 2013). In current sediments, PE is present in 
all ST (5.57 - 8.78 ng/g) with high concentrations at ST 
1, 3, 5, 8 and 9, a large part of which is reckoned to the 
terrestrial origin. 

 
Fig. 1: PNAH spatial profiles in the ROSA 

sediments. 

POLMW and POHMW identification is a valuable 
tool in determining oil pollution sources. Petroleum 
sources have comparatively high levels of POLMW-(2 
and 3-rings), while POHMW-(≤ 4-rings) is an ideal 
feature of pyrolysis sources1. In the ROSA sediments, 
POHMW-(4 to 6-rings) predominated over POLMW 
(Fig. 2). This may be due to the high POHMW adsorption 
by sediments and POLMW constantly subjected to 
the biodegradation10. POHMW has been found to 
be environmentally stable caused carcinogenicity 
and genotoxicity, and these effects increase as their 
molecular weight increases11. 

With the geochemistry advancement, some ratios 
were developed to distinguish between PNAH sources. 
PH/AN <3 denotes pyrogenic source and >3 indicates 
petrogenic source3. FL/PY ratio of less than 1 indicates 
a petroleum source, while a ratio greater than 1 refers 
pyrolysis6. AN/AN+PH ratio of less than 0.1 indicates 
petroleum and diagenesis origin, while more than 0.1 
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are properties of combustion operations4. FL/FL+PY 
less than 0.4 denotes crude oil, diesel and gasoline 
combustion, and between 0.4 to 0.5 refers crude oil 
burning and more than 0.5 indicates to pyrogenic sources1. 
BA/BA+CH <0.20 is the petroleum characteristic, from 
0.20 to 0.35 indicates crude oil burning, and more than 
0.35 means combustion processes11. The current ratios 
indicated that the sediments PNAH in the ST 2, 4, 6 and 
7 are from petrogenic and combustion sources. While 
the PNAH source in the ST 1, 3, 5, 8, and 9 may be 
from the pyrolysis origin (Table 1), however, the last 
ST cannot be excluded from the petroleum inputs due 
to the presence of many oil effectiveness in the ROSA 
attributed to PNAH. 

 
Fig. 2: PNAH distribution in the ROSA sediments. 

PNAH contamination sources were identified in the 
ROSA sediments using AOPC. The major components 
in AOPC results formed 41.3%, 18.9% and 12.1% of 
the total variance (Table 2). PC-1 was highly loaded 
on POLMW, and identified as petrogenic. PC-2 was 
strongly loaded on parent-PNAH, and could be identified 
as a pyrogenic. PC-3 was heavily loaded on none of the 
PNAH, which was determined as an unknown source. 
The AOPC data showed that there are various PNAH 
sources in the sediments. 

Several factors affecting PNAH levels have been 
found in sediments. Among them, TOCC and GS 
are examined in this study. TOCC % and GS for the 

sediments are shown in Table (3). TOCC % ranged 
from 0.33 % (ST 9) to 1.63% (ST 6). The difference 
in TOCC between ST sediments may be due to the 
variation in environments and organic matter sources. A 
direct relationship has been found between PNAH and 
TOCC % (r= 0.99). The organic matters significance for 
sediments in the PNAH partitioning demonstrated by4. 

Guidelines of sediment quality-(GOSQ) are a 
good instrument for assessing the harmful effects of 
pollution in aquatic sediments11. The range of low 
impacts-(ROLI), range of medium impacts-(ROMI), 
level of threshold impacts-(LOTI), and level of probable 
impacts-(LOPI) are employed to estimate the PNAH 
environmental toxicity in sediments (Fig, 3). In the 
following chemical concentrations ranges, the harmful 
bio-influences anticipated scarcely (<ROLI/LOTI), 
occasionally (≥ROLI/LOTI and <ROMI/LOPI) and 
repeatedly (≥ROMI/LOPI) (Olayinka et al., 2019). 
The estimations exhibited that PNAH concentrations 
were lower than the values   of ROLI and LOPI at all 
investigating ST by comparing pollutant levels with 
GOSQ. It can be concluded that PNAH does not cause 
any harmful bio-effects in the ROSA sediment. 

Conclusions

Sediment analysis provides worthy data on the 
PNAH levels and origins in the environment. This 
investigate demonstrated the dominance of POHMW 
over POLMW. Comparing with other world sediments, 
PNAH contamination was moderate. The most polluted 
ST with PNAH are close to heavy oil pollution sources 
(ST 2, 4, 6 and 7). The PNAH distribution in sediments 
shows a direct relationship with TOCC and GS. PNAH 
environmental risk assessment indicated that PNAH 
levels do not produce any instant bio-effects on the 
ROSA. Depending on PNAH profiles, markers and ratios 
and AOPC can be deduced that the PNAH origin in the 
ROSA was biogenic-(biosynthesis and biodegradation), 
pyrogenic-(combustion of fossil fuel, coal, wood, etc.), 
and petrogenic-(oils). Further investigates should be 
done on PNAH to detect their impacts and control their 
elevated levels harmful to mans, animals and plants in 
the ROSA. 
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Table 1: PNAH ratio in the ROSA sediments.

Ratio ST 1 ST 2 ST 3 ST 4 ST 5 ST 6 ST 7 ST 8 ST 9

PH/AN 0.660 9.085 0.841 7.719 1.093 7.918 8.730 0.527 0.480

FL/PY 3.708 0.311 2.801 0.707 3.459 0.521 0.292 3.155 3.069

AN/AN+PH 0.468 0.080 0.374 0.208 0.355 0.130 0.087 0.514 0.624

BA/BA+CH 0.294 0.242 0.768 0.396 0.282 0.295 0.461 0.531 0.659

FL/FL+PY 0.637 0.291 0.555 0.367 0.602 0.286 0.291 0.610 0.574

 
Table 2. PNAH principal components-(PC) factor loading in the ROSA sediments.

PNAH PC-1 PC-2 PC-3

NA 0.94 0.24 0.27

AC 0.92 0.43 0.17

AE 0.85 0.32 0.52

FU 0.93 0.18 0.19

PH 0.87 0.29 0.55

AN 0.74 0.26 0.21

FL 0.37 0.78 0.27

PY 0.14 0.96 0.31

BA 0.35 0.85 0.55

CH 0.37 0.94 0.06

BF 0.33 0.84 0.35

BK 0.25 0.78 0.36

PE 0.43 0.88 0.15

BP 0.24 0.83 0.24

IP 0.18 0.77 0.14

BG 0.33 0.84 0.08

Variance (%) 18.9 41.3 12.1 
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Table 3. Sedimentary properties of the ROSA.

ST Sediment kind TOCC (%)

1 Puddly-Sand 0.68

2 Sandy-Slime 0.96

3 Slime 0.61

4 Sandy-Slime 0.82

5 Sandy-Slime 0.73

6 Sandy-Slime 1.63

7 Sandy-Slime 1.01

8 Sandy-Cay 0.56

9 Sandy-Slime 0.33

Fig. 3: PNAH average in the ROSA sediments relative to ROLI, ROMI, LOTI, and LOPI. 
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Abstract
This study aimed to determine the level of public awareness and participation in handling Covid-19 in 
Surabaya, Indonesia. Surabaya was one of the second cities with the largest covid-19 events in Indonesia, 
after Jakarta. This research used survey method. The sample was determined by the simple random 
sampling method. The sample size in this study was 251 respondents. Research data were collected using 
a questionnaire, and analyzed with descriptive analysis. The results showed: an average awareness value 
of 3.43 (very high) and participation of 1.72 (very high), high business initiatives by 55%, a correlation 
value between awareness and participation of 0.25 included in the weak category. The results of this study 
can provide significant benefits in the disciplines of education and health psychology. The mayors can 
use the findings in this study to overcome the problem of Covid-19 in the community. It turns out that to 
reduce the spread of covid-19 is not only enough to do with health education, but increasing awareness and 
participation in the community is very important and significant in overcoming the spread of covid-19 due 
to lack of awareness in the application of physical and social distancing, the use of masks, hand washing.
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Introduction 

The Covid-19 outbreak has spread to almost 
all corners of the countries in the world, including 
Indonesia. According to the report of the Task Force for 
the Acceleration of Management of Covid-19 sourced 
from WHO as of May 3, 2020, the Corona Virus (SARS-
Cov-2) outbreak has hit 215 countries with 3,356,205 
confirmed and 238,730 dead 1-3. Meanwhile in Indonesia, 
there were 11,192 people tested positive, 1,876 people 
were declared cured, and 845 people died1. Predictions 

of some experts that the disease will run full time for 
six to seven months since it was first reported to WHO 
4-6. Covid-19 as a national disaster 7-9. Various attempts 
have been made by the Indonesian government to 
prevent and control the spread of the Covid-19 outbreak, 
by implementing management strategies such as which 
is done in other countries, China, Thailand, Japan, the 
Republic of South Korea 7, 8, 10, 11. 

Keeping the social distance (social distancing) and 
distant (physical distancing) are the two actions carried 
out by all countries in the world in preventing the spread 
of Covid-19 wider. It is, according to the management 
strategy of preventing transmission Covid-19, namely: 
cut off the transmission (blocking transmission), 
isolation, protection, and alternative medicine. The 
experience that occurred in China that quarantine, social 
distancing, and the isolation of infected populations can 
withstand an epidemic 12. In accordance with the nature 

DOI Number: 10.37506/ijfmt.v14i4.12280
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of the spread of the 2019-nov virus that occurs through 
droplets when coughing or sneezing from one person to 
another 13, 14

Currently Indonesia has implemented a large-
scale social restriction policy, in various provinces and 
municipal districts, but in a few weeks there are new 
cases that continue to increase and there are also those 
whose cases have decreased after the policy. Specifically 
in the city of Surabaya, the data still shows an ever-
increasing curve despite large-scale social restrictions. 
Based on this the article aims to analyze the level of 
awareness and participation in handling co-19 in the city 
of Surabaya 

Material and Method 

This research used survey research methods. A large 

sample of 251 respondents was taken by simple random 
sampling. The research data were collected using an 
awareness questionnaire of 6 questions with answers 
using a Likert scale with a score assessment using 1 = 
strongly disagree; 2 = disagree; 3 = agree; 4 = totally 
agree. While the participation questionnaire consists of 
15 questions with answers 1= no, 2 = yes. For assessing 
the level of awareness and participation with a range of 
values   1.75-2.00 (very high). 1.5-0-1.74 (high), 1.25-
1.49 (moderate), 1.00-1.24 (low). Data analysis was 
used to analyze the level of awareness and participation 
in handling covid-19 by using descriptive analysis with 
percentage values, while to analyze the relationship 
between level of awareness and participation with the 
Pearson Correlation test with The level of significance 
was set at p <0.05. 

Result 
Table 1. Profile of Respondents in the awareness and participation of Covid-19 prevention in Surabaya 

(n = 251) 

No Respondent’s Identity N Percentage (%)

1. Gender

 - Men 99 39.40

 - Female 152 60.60

2. Age (Year):

 - ≤ 25 120 47.81

 - 26 - 35 49 19.52

 - 36 - 45 42 16.73

 - 46 - 55 30 11.95

 - ≥ 56 10 3.98

3. Occupation

 - Student / College Student 101 40.24

 - Teacher / Lecturer 66 26.29

 - City Government/Regency Government Employee. 3 1.20

 - BUMN employee 2 0.80

 - Private Employee 50 19.92
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 - Street Vendors / Markets / Shops 4 1.59

 - Housewife 15 5.98

 - Others 10 3.98

4. City / Regency of Residence

 - Surabaya 96 38.25

 - Regency. Gresik 74 29.48

 - Regency. Sidoarjo 81 32.27

 

 Table 2 Community Awareness Levels in Covid-19 prevention in Surabaya city (n = 251)

Social Awareness Variables
Strongly 

Agree
n (%)

Agree
n (%)

Disagree
n (%)

Strongly Disagree
n (%)

1

Realizing that the Corona Virus (Covid-19) 
outbreak originally originated from Wuhan China, 
but now is a threat to the Indonesian, especially 
East Java

137 (54,6) 106 (42,4) 3 (1,2) 5 (1,9)

2
Realizing that the Corona Virus outbreak 
(Covid-19) is very dangerous for the safety of the 
lives of all citizens.

147 (58,6) 95 (37,9) 5 (1,9) 4 (1,6)

3

Recognizing that many victims died as a result 
of the Covid-19 Plague attack, and worried that 
the victims will continue to grow and afflict 
themselves and family members

110 (43,8) 115 (45,8) 18 (7,2) 8 (3,2)

4

Realizing that all government efforts and the task 
force for accelerating to handle Corona Virus 
Disease 2019–planned (Covid-19) throughout 
Indonesia,

127 (50,6) 115 (45,8) 8 (3,2) 1 (0,4)

5

Realizing that the accelerated handling of Corona 
Virus Disease 2019 Being (Covid-19) needs to 
be done, such as washing hands, spraying the 
environment with disinfectant, (social distancing), 
(physical distancing), using masks, and prohibiting 
returning to birthplace

151 (60,2) 94 (37,5) 5 (1,9) 1 (0,4)

6

Realizing that the Large-Scale Social Limitation 
policy is the most appropriate way to accelerate 
the handling of Corona Virus Disease 2019 Being 
(Covid-19) taken by the government

81 (32,3) 142 (56,6) 24 (9,6) 4 (1,6)

Mean = 3,43

Cont... Table 1. Profile of Respondents in the awareness and participation of Covid-19 prevention in 
Surabaya (n = 251) 
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Table 3: Level of Community Participation in Covid-19 prevention in Surabaya (n = 251)

Variable Community Participation
Yes

N (%)
No

N (%)

1 Variable Community Participation 242 (96,4) 9 (3,6)

2 Following the conditions set by the government, namely large-scale social 
restrictions policy 226 (90,0) 25 (10,0)

3 Participation in activities, such as Work From Home (WFH), Learning 
From Home (LFH) and Pray From Home (PFH) 242 (96,4) 9 (3,6)

4 Participation in wearing masks every time you leave the house 226 (90,1) 25 (9,9)

5 Participation in washing hands with soap or hand sanitizer. 235 (93,6) 16 (6,4)

6
Participation not to engage in worship activities in the mosque/ mosque/
temple/temple/temple or attend meetings that involve many people (the 
crowd), even though it is not included in the red zone 

185 (73,7) 66 (26,3)

7 Participation in driving by not carrying passengers other than family 
members and not exceeding the stipulations.  222 (88,4) 29 (11,6)

8 Participation not returning to the village of birth on Eid al-Fitr, or visiting 
relatives in other cities 233 (92,8) 18 (7,2)

9 Participation in reporting to the local government If I am a newcomer from 
another city, and follow the rules of self-isolation or isolation on orders 234 (93,2) 17 (6,8)

10
Participation in reminding family members to wash their hands with soap, 
wear masks when going out, not play in a group, exercise independently, 
and stay at home.

201 (80,1) 50 (19,9)

11 Participation invites neighbors around the house not to return to their 
hometowns during the holidays 157 (62,6) 94 (37,4)

12 Participation Together with the community management in mutual 
cooperation spraying the environment with disinfectants 171 (68,1) 80 (31,9)

13 Participation in handling Covid-19 as a volunteer. 47 (18,7) 204 (81,3)

14 Participation in donating part of the income to be donated by the existing 
Covid-19 aid institutions 122 (48,6) 129 (51,4)

15 Participation in helping neighbors and neighbors affected by Covid-19 
economically by distributingfood packages 127 (50,6) 124 (49,4)

Mean = 1.72, Pearson Correlation test p = 0.000, with Pearson Correlation value = 0.254
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Discussion

The prediction of a Covid-19 pandemic outbreak 
in Indonesia would end in July 2020 and depended on 
3 things, namely the conditions and efforts to change 
the speed of transmission and even sever the chain 
of transmission of the disease; the phenomenon of 
returning to the area during the May religious holidays 
on a massive scale or other forms of migration from 
the central area of   distribution, especially the red zone 
area that has the potential to be ridden by a virus; and 
related to future conditions related to the consistency of 
government regulations 7, 15, 16 

Termination of the transmission chain Covid-19 by 
keeping social distancing and physical distancing are 
government regulations that must be complied with. Data 
from this study proved that there were a large number of 
people surveyed in the Greater Surabaya Region having 
a high level of awareness (94%) and participation (55%) 
in tackling and preventing the spread of the Covid-19 
outbreak. 

Awareness and participation during Social distancing 
and physical distancing can be done in 2 types, namely: 
individually: isolating from cases, quarantining from 
contacts, and encouraging staying at home, involving 
many people: closing Education institutions, closing 
workplaces, closing for special populations, such as 
orphanages, boarding schools, prisons, psychiatric 
services, cancellation of mass meetings, quarantine 
orders for buildings or residential areas 17, 18. 

During the implementation of social distancing and 
physical distancing. Everyone is required individually  to 
do the following: washing hands using running water 
and soap or hand sanitizers, clean hygiene behaviors, 
wearing masks, keeping a distance (physical distancing) 
at least within the range of 1 (one) meters when outside 
the home, and carry out independent isolation both in 
the house and/or isolation space; recommended staying 
at home 17, 19. 

In fact, most of the people have already had 
awareness and participation in handling Covid-19. The 
results of this study indicated that almost all respondents 
had very high awareness. The problem was that the 
culture of the community was still communal and quite 
strong, so it tent to get along with communal. Therefore 

Indonesian live with communal relations and strong 
social interaction. Therefore, in dealing with Covid-19 
community responses vary greatly according to the 
understanding and awareness of each individual. So, it 
is natural if there are people who do not obey the rules, 
but on the other hand not a few people who comply 
with government regulations in accordance with the 
provisions, including stay at home. 

Many factors affected one’s awareness in enforcing 
rules, including: encouragement from within, and 
encouragement from outside the self. Public awareness 
in handling Covid-19 was in accordance with the beliefs, 
hopes, worries, and desires that exist in each individual 
community. Self-awareness was the driving force for 
discipline 20-23. 

The non-compliance of some people in enforcing 
social barriers also depended on the community’s 
knowledge of Covid-19. Behavior displayed by people 
who did not comply with government appeals was based 
on cognitive bias 24. Cognitive bias was a systematic error 
in thinking that affected the decisions and judgments a 
person makes. Building community awareness must 
be done by providing education related to the risk of 
Covid-19 transmission and also emphasizing to live a 
healthy life, wearing masks, and keeping a distance of 
18, 21, 25. 

Conclusion

Most people who have already had awareness and 
participation in handling Covid-19 Surabaya with a very 
high level of awareness and participation, and there was 
a relationship between awareness and participation in the 
prevention of Covid-19 in Surabaya. For this reason, it is 
necessary to build a joint awareness and participation of 
the city community continuously in preventing Covid-19, 
through communication, information and education 
among the community, Covid-19 arrest officers, 
volunteers and social groups, including religious groups. 
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Abstract
The aim of this research was to show the pattern of S. aureus bacteria isolated from raw milk from two dairy 
farms in Surabaya against antibiotics oxacillin, penicillin, amphicillin, chloramphenicol, and gentamicin. 
The study used purposive sampling method. About 72 samples isolated on Mannitol Salt Agar media (MSA) 
from the result which identified as Staphylococcus sp was 14 (19.44%) showed the positive samples on 
coagulase test. Antibiotic disk used i.e oxacillin, penicillin, amphicillin, chloramphenicol, gentamicin by 
using Kirby Bauer method. Inhibiton diameter zone measured at millimeter to determined a sensitivity level 
of antibiotic. The result showed about 14 (100%) of samples was resistant to Antibiotic oxacillin type, 14 
(100%) of samples was resistant to penicillin, 9 (64,2%) samples was resistant, and 5 (35,7%) of samples 
was sensitive to amphicillin, 14 (100%) of samples was sensitive to chloramphenicol, and 14 (100%) of 
samples was sensitive to gentamicin. These results will open up our view that cooking milk is important to 
eliminate the danger of S. aureus isolates which present in milk and have potential hazards to public health. 
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Introduction

Staphylococcus aureus is a pathogenic bacteria 
that usually causes mastitis in dairy cows, can cause 
economic losses for dairy farmers (1). The incidence 
of mastitis caused by S. aureus bacteria is the highest 
incidence rate(2, 3). For a long time S. aureus has been 
a causative agent of mastitis, besides that the bacteria 
can also cause food borne disease (FBD), because these 
bacteria can contaminate processed dairy products during 
processing, it is caused by hygiene factors from workers, 
equipment that used less sterile, the environment also 
affects the sanitation of the cage that is not good (1).

The use of antibiotics is a step of choice in treatment 
in cases of infections caused by bacteria known as the 

drug of choice, because one mechanism of action of 
antibiotics is to damage the bacterial cell wall, so that the 
bacteria can die. Recorded from some documentation 
about S. aureus for antibiotics has two relevant effects, 
the first is the reduction in cure rates after treatment, 
and the second is the potential impact of transmission of 
resistant bacteria to humans through the food chain (3, 4).

Antibiotics that are usually recommended in animal 
husbandry include β-lactam, tetracycline, and macrolide 
groups. However, the β-lactam group is most often used 
in the treatment of mastitis (5), due to S. aureus bacteria 
can produce β-lactamase. Therefore, almost all isolates 
of S. aureus bacteria are resistant to penicillin class 
antibiotics, it is caused by β-lactamase which can break 
the β-lactam ring found in penicillin group (6, 7).

In Surabaya, the number of cases of subclinical 
mastitis required treatment of antibiotic treatment, so 
we need data on antimicrobial patterns, especially from 
beta lactam antibiotics as the main antibiotics for the 
treatment of mastitis. Therefore, this study was to identify 
S. aureus antimicrobial resistance isolated from raw cow 

DOI Number: 10.37506/ijfmt.v14i4.12281
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milk samples from two dairy farms in Surabaya, East 
Java, Indonesia based on antibiotic sensitivity testing 
and to understand patterns of antimicrobial resistance. 

Materials and Methods

Sample collection

Thirty eight milk samples were taken from 
Kaliwaron Farm, and thirty four milk samples were 
taken Bendul Merisi Farm during the morning milking 
time. 10 ml of milk samples in test tubes collected from 
different farms were used for isolation of S. aureus by 
streaking on the MSA isolation media were incubated 
37oC for 24 hrs. The appearances of yellow coloured 
colonies were subjected to grams staining (8). 

Identification of Staphylococcus aureus

The presence of MSA was assessed by Catalase 
test by addition of 3% hydrogen peroxide on the yellow 
coloured colonies. The appearance of gas bubbles 
revealed the presence of S. aureus (Fig. 1). The catalase 
test was performed by inoculating the yellowish colonies 
in nutrient brooth, incubated at 37oC for 24 hrs followed 
by addition of 1 ml rabbit plasma and evenly mixed and 
incubated for 24 hrs. The clotting of plasma confirms the 
presence of S. aureus, as shown Fig.2 (9). 

Antibiotic sensitivity test

The antibiotic sensitivity test for S.aureus 
was carried out as per Kirby-Baurer method using 
Oxacillin, Penicillin, Amphicillin, Chloramphenicol and 
Gentamicin (Fig. 3) (10). 

Results and Discussion

The results of isolation and identification on 
72 samples of raw milk from 2 dairy farms in 
Surabaya revealed at 14 (19.45%) positive samples of 
Staphylococcus aureus (Tabel 1.). Fourteen positive 
samples for Staphylococcus aureus were subjected to 
antibiotic sensitivity test using five antibiotics and the 
results are presented in Table 2. 

Figure 1. S. aureus catalase test shows positive 
presence of bubbles 

Figure 2. The positive S. aureus coagulase test has a 
lump in plasma 

Figure 3. Zones of inhibition of antibiotic sensitivity test on the K2 sample
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Note : OX= Oxacillin; P= Penicillin; AMP= Amphicillin; C= Chloramphenicol;

CN= Gentamicin 

Table 1. Presence of Staphylococcus aureus from milk samples in Surabaya, Indonesia.

Location of farm Sample size (+) S. aureus

Kaliwaron (K) 38 7

Bendul Merisi (B) 34 7

Total 72 14

Table 2. Results of measurement of antibiotic sensitivity test on S. aureus 

Sample code
Antibiotic disk inhibition zone diameter in mm

Oxacillin Penicillin Amphicillin Chloramphenicol Gentamicin

K2 28(R) 18(R) 29(S) 31(S) 30(S)

K3 27(R) 16(R) 29(S) 27(S) 26(S)

K13 19(R) 19(R) 18(R) 24(S) 22(S)

K16 0(R) 18(R) 20(R) 28(S) 30(S)

K28 0(R) 0(R) 19(R) 26(S) 18(S)

K29 0(R) 0(R) 19(R) 28(S) 27(S)

K33 27(R) 21(R) 16(R) 31(S) 19(S)

B1 26(R) 0(R) 21(R) 30(S) 27(S)

B12 22(R) 18(R) 18(R) 28(S) 31(S)

B13 27(R) 26(R) 19(R) 30(S) 26(S)

B17 26(R) 17(R) 42(S) 26(S) 30(S)

B19 26(R) 19(R) 40(S) 27(S) 29(S)

B25 22(R) 18(R) 12(R) 27(S) 30(S)

B27 28(R) 18(R) 40(S) 29(S) 28(S)

Note : R = resistant; S = sensitive 

Based on the results of the S. aureus resistance test 
against several antibiotics, there were 14 (100%) samples 
resistant to oxacillin antibiotics, 14 (100%) samples 
were resistant to penicillin, 9 (64.2%) samples were 
resistant and 5 (35.7%) samples sensitive to amphicillin, 
14 (100%) samples were sensitive to chloramphenicol, 
and 14 (100%) samples were sensitive to gentamicin.

Oxacillin, penicillin, and amphicillin belong to 
the β-lactam antibiotic class. Β-lactam antibiotics are 
antibiotics that are often used in the treatment of mastitis 

in dairy cows. This antibiotic has activity in S. aureus 
through the interaction of three heavy molecules and 
one light molecule in penicillin binding proteins. The 
function of penicillin binding protein has an effect on the 
synthesis of peptidoglycan cell walls and cell growth. 
Β-lactam antibiotics bind to and inhibit penicillin binding 
protein (PBPs) which is an enzyme for Peptidoglycan 
synthesis (6, 11).

According to Quinn et al., (2002) stated that beta-
lactam antibiotics have the ability to inhibit bacterial 
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growth by influencing the process of bacterial cell wall 
synthesis(12). The mechanism of action of β-lactam 
antibiotics starts with penicillin binding protein (PBPs) 
in bacteria. Obstruction of bacterial cell wall synthesis 
occurs because the process of transpeptidation between 
the peptidoglycan chains is disrupted, then the activation 
of proteolytic enzymes in cell walls (13).

Resistance that occurs with oxacillin, penicillin and 
amphicillin antibiotics in S. aureus from fresh cow’s 
milk in Surabaya is probably due to the presence of PBP 
4 gene. PBP 4 gene is a PBP group that has a low BM 
and is associated with β-lactam antibiotic resistance, and 
possibly PBP 4 causes the ability to tolerate β-lactam 
antibiotics. The nature of PBP 4 causes penicillin 
deacylates about 10-20 faster than PBPs with high BM. 
This is possible because PBP 4 binds oxacilin, penicillin 
and amphicillin at higher concentrations. Some PBP 4 
molecules that are not bound to the concentration level 
that has been binding to PBP 2a molecules will tolerate 
β-lactam antibiotics given (6, 14). Resistance to β-lactams 
that occur can be caused by S. aureus being able to 
produce β-lactamases which can break down β-lactam 
rings or the expression of PBP 2a which has a low 
affinity for oxacillin or other β-lactams. The resistance 
of S. aureus bacteria to lactam β group antibiotics is 
caused by this broad-spectrum antibiotic, both in vivo 
and in vitro and against a large number of Gram positive 
and Gram negative bacteria (15, 16).

Β-lactam antibiotics in this study showed that 
Oxacillin and penicillin were no longer effective for 
the treatment of S. aureus infections because based 
on the results of the study 14 samples were resistant 
to these antibiotics. Whereas amphicillin also showed 
the same thing even though there were 5 samples that 
were still sensitive in samples B17, B19, B27, K2, and 
K3. Samples that are sensitive to β-lactam show that 
β-lactamase is still able to hydrolyze the β-lactam ring 
which can cause sensitivity (17).

Gentamicin antibiotics are very well used because 
14 samples are sensitive with 100% effectiveness for 
S. aureus. Gentamicin is an aminoglycoside class of 
antibiotics. Gentamicin has a sugar group (glycoside) 
that is bound to the NH2 (amino) group by a mechanism 
of action that binds irreversibly to the ribosome 30s sub 
unit of bacteria, namely by inhibiting or preventing cells 

from making proteins properly and causing errors in the 
translocation of the genetic code (18, 19) .

The results also showed that 14 samples were 100% 
sensitive to the antibiotic Chloramphenicol, making 
it very effective for S. aureus. Chloramphenicol is an 
antibiotic group that can inhibit the growth of bacteria 
with a broad spectrum of work against S. aureus 
bacteria. Chloramphenicol works by breaking the 
binding of new amino acids in the peptide chains that 
begin to arise, largely because Chloramphenicol inhibits 
peptidyl transferase in the process of protein production. 
Chloramphenicol is primarily bacteriostatic and the 
growth of microorganisms begins again when drug 
administration is stopped (20, 21).

The overall discussion of this study is that β-lactam 
antibiotics can still be the first choice for the treatment 
of S. aureus infections, but it is necessary to be aware of 
the resistance and transfer of antibiotic resistance that 
occurs in bacteria. The use of alternatives for treatment 
using Chloramphenicol and Gentamicin is highly 
recommended because it is very sensitive and effective 
for treatment, also provides information that in animal 
products namely raw cow’s milk in Surabaya has the 
potential for food borne disease (FBD) through S. aureus 
bacteria. 

Conclusion

Based on the research results it can be concluded 
that 14 (100%) samples are resistant to oxacillin, 14 
(100%) penicillin resistant samples, 9 (64.2%) resistant 
samples and 5 (35.7%) amphicillin sensitive samples, 
14 (100%) chloramphenicol sensitive samples, and 14 
(100%) gentamicin sensitive samples. These results 
will open up our view that cooking milk is important to 
eliminate the danger of S. aureus isolates present in milk 
and have potential hazards to public health. 
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Abstract
Pelalawan Regency is one of twelve districts in Riau Province with pneumonia cases in toddlers is quite 
high, namely in 2016 there were 155.7% of pneumonia cases in toddlers. Based on these cases, there is 
no clear information on how the cases were spread related to environmental risk factors. The research 
aims to conduct spatial pneumonia analysis in toddlers based on environmental, individual and behavioral 
factors. By knowing the pattern of disease distribution and its possible causes, it will be easier for officers to 
plan pneumonia prevention efforts and prevention more effectively, community-based or make it easier to 
design the development of further prevention programs. This research is a survey research with quantitative 
analytic methods conducted in 12 Districts of Pelalawan Regency, Riau Province. The results showed the 
highest distribution of pneumonia frequency in toddlers by region in 12 Districts of Pelalawan District was 
the highest in Districts of Pelalawan. 

Keywords: Pneumonia, Toddler, Spatial Analysis, Environmental Risk Factors, Individuals, Behavior

Introduction

Pneumonia is a disease that attacks the lungs and is 
characterized by coughing and breathing difficulties(1). 
Pneumonia is one of the types of lower respiratory tract 
infections and has become a serious concern, because it is 
a major cause of infant mortality, especially in developing 
countries with 3 million deaths each year. Pneumonia 
in toddlers is most often caused by respiratory viruses 
and most often caused by the bacterium Mycoplasma 
Pneumoniae(2),(3). Globally, pneumonia is the 7th largest 
cause of death related to the environment. (4).

Toddlers are the most vulnerable group to 
pneumonia. In 2015, the World Health Organization 
(WHO) reported nearly 6 million toddlers died, 16% of 
this number was caused by pneumonia as the number 1 
killer of toddlers in the world. Based on data from the 
United Nations Agency for Children (UNICEF), in 2015 
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there were approximately 14 percent of 147,000 children 
under the age of 5 in Indonesia died of pneumonia. From 
these statistics, it can be interpreted as many as 2-3 
children under the age of 5 years die from pneumonia 
every hour. This causes pneumonia as the main cause of 
death for children under 5 years of age in Indonesia (5).

The prevalence of pneumonia in toddlers in 
Indonesia in 2016 has reached 25% and increased 
in 2017 by 46.34% (447,431 cases). The number of 
underfive deaths due to pneumonia in 2017 amounted to 
1,351 people with a Case Fatality Rate (CFR) of 0.3%(6).

The number of cases of finding and handling 
pneumonia in toddlers in Riau Province in 2014 was 
10,367 cases, in 2015 9,552 cases and an increase in 
2016 amounted to 11,250 cases. From reports of health 
problems due to smoke and land fires mentioned from 
6 Provinces (Riau, Jambi, South Sumatra, Central 
Kalimantan, West Kalimantan and South Kalimantan) 
monitored by the Ministry of Health, pneumonia cases 
in Riau Province are quite high and tend to increase. One 
indicator to be achieved in the Millennium Development 
Goals (MDGs) is to reduce infant and toddler mortality(7).

DOI Number: 10.37506/ijfmt.v14i4.12282
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Some research results reveal that environmental 
conditions influence the occurrence of pneumonia in 
toddlers. Poor air quality caused by the presence of 
air pollution sources such as land / forest fires, motor 
vehicle and industrial exhaust gases containing SO2, 
NO and NOx pollutants (8). Waste disposal, the presence 
of livestock around the residence is a factor associated 
with pneumonia (9). Environmental factors in the home 
such as inadequate ventilation area (10), inadequate floor 
and wall conditions of the house (11)(12), temperature 
and humidity air in the house that is too low or high 
has a big role in the pathogenesis of pneumonia (9). The 
density of residential in the house, lighting that does not 
meet the requirements to increase the growth of gram-
positive bacteria (13) and the use of mosquito coils and 
the presence of smokers in the home can be a cause of 
transmission of pneumonia in toddlers (14)(29).

Socio-economic factors also play a role in the 
occurrence of pneumonia such as working mothers and 
low family incomes in meeting the living needs of family 
members. Children who have poor nutritional status, do 
not get exclusive breastfeeding and are not immunized 
include factors that influence the onset of pneumonia 
in toddlers (15)(4). Pneumonia is also influenced by 
climatic conditions and seasons. Parasites and disease 
vectors are very sensitive to climatic factors, especially 
temperature, humidity, and rainfall (16). Climate change 
has direct and indirect effects on human health, the direct 
effects of extreme cold and heat. Extreme rainfall can 
increase pneumonia cases (17). Further, to see a picture 
of the situation of pneumonia along with the factors 
that influence it, then spatial analysis can help map the 
distribution of a disease. 

Pelalawan Regency is one of twelve districts in 
Riau Province with pneumonia cases in toddlers is quite 
high, namely in 2016 there were 155.7% of pneumonia 
cases in toddlers. Topographically Pelalawan Regency 
has a low and hilly land structure. Physically part of 
this area is a conservation area with soil characteristics 
in certain parts are acidic and is organic soil, brackish 
ground water, humidity and air temperatures are rather 
high. The difference in height of an area will affect 
the differences in climate conditions (16). Based on the 
background above, it is necessary to conduct research 

on the spatial analysis of pneumonia in toddlers based 
on environmental, individual and behavioral factors in 
Pelalawan Regency, Riau Province. 

Method

This research is a survey research with quantitative 
analytic methods. This research was conducted in 12 
Districts of Pelalawan Regency, Riau Province began 
in 2019. The population in this study was households 
with children under the age of 1 to 5 years who lived 
in Pelalawan Regency, Riau Province. The minimum 
sample size in this study was 394 respondents, this was 
calculated using the lemes how formula. The sampling 
technique in quantitative research is Probability 
sampling with cluster random sampling technique. 
The distribution of pneumonia will be analyzed using 
spatial analysis and the data used consists of spatial and 
non-spatial data. The statistical method used to analyze 
data by calculating spatial factors is Geographically 
Weighted Logistic Regression (GWLR). 

Findings and Discussion

Figure 1. Percentage of pneumonia distribution in 
toddlers in Pelalawan District

Figure 1 above shows the spread of cases of 
pneumonia in toddlers in each district. The full model 
and the reduction model produce the significance of 
different variables. To compare the best model, the AIC 
(Akaike Infornation Criterion) value is used for each 
model. The model that has the smallest AIC value is the 
best model. The full model has a value of AIC = 170.21 
while the reduction model has a value of AIC = 157,644. 
The reduction model has a smaller AIC value than the 
full model so the reduction model is the best model. 
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Table 1. Estimating the parameters of the final logistic regression model

Variable Parameter Coefficient Value Standard Error p-value

(Intercept) -11.61 1.979 0.000**

Wall 2.977 0.5279 0.000**

Lighting 1.304 0.4792 0.0065**

Humidity 1.845 0.5007 0.000**

The existence of smokers 2.112 0.6591 0.0013**

Birth weight 0.00259 0.000616 0.000**

Immunization 1.716 0.5025 0.000**

Pseudo R-Square 0.70

AIC 145

Note: * = significant at the level 10%, ** = significant at the level 5% 

Model Comparison

Table 2. Comparison between models

Model AIC

Binary Logistics Regression 145.00

GWLR 142.92

The model comparison test in this study was conducted by comparing the binary logistic regression model with 
the GWLR model based on the AIC value. So, it can be concluded that the GWLR model is the best model. 

Table 3. Summary of GWLR Model Parameter Coefficients

Independent Variable
Parameter coefficient value

Minimum Average Maximum

Intercept -12.389 -11.6893 -9.4711

Wall 2.55457 2.906877 2.9965

Lighting 1.15773 1.225492 1.5164

Humidity 1.63911 1.887415 1.9591

The existence of smokers 1.94845 2.174809 2.305

Birth weight 0.00199 0.002642 0.0029

Immunization 1.65114 1.715248 1.7968

Pseudo R-Square 0.717
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Table 3 shows the interval coefficient values   for each independent variable based on the minimum, average, and 
maximum values. In addition, the Pseudo R-Square value of 0.717 indicates that the independent variables are able to 
explain the diversity of pneumonia status by 71.7% while the rest are explained by other variables outside the model. 

Map of Pneumonia Distribution in Toddlers Based on Factors Affecting it

The following is a map of the distribution of pneumonia in toddlers based on the type of wall of the house, 
lighting, humidity, the presence of smokers in the house, birth weight and immunization status in Pelalawan District.

Figure 2. Distribution of Pneumonia in toddlers based on the type of wall of the house 

The results of research Li and Sun (2014) said the use of wood in the house can increase the prevalence of 
respiratory infections in children, especially wood whose quality is not good and thin because it can remove volatile 
organic compounds in the room. Compared to cement, construction materials including, laminated wood, real wood, 
and wallpaper positively increase pneumonia risk factors. Composite wood materials emit formaldehyde and have 
been identified as a source of emissions that worsen indoor air quality (18). 

Figure 3. Distribution of Pneumonia in toddlers based on lighting 
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Rahmiza (18) states that there is a significant 
relationship between lighting and pneumonia genesis in 
toddlers. Toddlers who live in homes with inadequate 
light have a 4.117 times greater risk of developing 
pneumonia compared to toddlers who live in homes 
with lighting that meets the requirements. Dust mites 
and molds support the humid environment. Many 
mushrooms that produce toxins and irritants that affect 
respiratory health (20). 

A research done by Bornehag et al. mention the 
problems associated with humidity in the building is 
strongly associated with respiratory infections in children 
and adults. Humidity and fungi at home are significant 
with increased respiratory infections (21). Measures 
against housing risk factors can help prevent pneumonia 
in children (18). A study of children under 5 years at a 
teaching hospital in Nepal found that the incidence of 
pneumonia was four times greater in children living in 
households with smoking parents (22). 

Exposure to indoor air pollution increases the risk 
of pneumonia in children, which causes around one 
million deaths globally. Exposure to solid fuels, carbon 
monoxide (CO) shows a significant relationship with 
pneumonia in children under 5 years (23). Studies in 
Vietnam show that children in Vietnam are exposed to 
ETC (Environmental Tobacco Smoking) which results 
in 44,000 excess hospitalizations due to pneumonia each 
year among children <5 years old (24).

The results of the study Supriatin (25) states there is 
a significant relationship between birth weight with the 
incidence of ARI in toddlers. LBW toddlers do not have 
enough nutrition and protein for the formation of the 
immune system, so if a toddler breathe unhealthy air will 
be susceptible to respiratory infections. The results of the 
study by Ramazeni (26) estimated that 19% of children 
born with low birth weight in developing countries have 
pneumonia.

Economic and educational characteristics are also 
found to be lower in rural areas. The effect of measles 
immunization on pneumonia based on economic status 
can be seen that children who get measles immunization 
and middle-income family members are better protected 
from pneumonia than children who are immunized 
against measles and belong to low-income families (27, 

28). 

Conclusion
1. The highest frequency of pneumonia distribution 

in toddlers by region in 12 Districts of Pelalawan 
Regency is the highest in the District of Pelalawan.

2. The spread of pneumonia in toddlers is based on the 
type of wall of the house, areas with high risk are 
Meranti Bay District and Crowds Sub-District.

3. The spread of pneumonia in toddlers based on 
lighting does not meet the requirements is the 
District of Bandar Seikijang and Bandar Petalangan.

4. The spread of pneumonia in toddlers based on 
house humidity that does not meet the requirements 
is Meranti Bay and Kuala Kampar Districts.

5. The spread of pneumonia in toddlers based on the 
presence of smoker behavior in the house is Kuala 
Kampar District.

6. The spread of pneumonia in toddlers based on a 
history of low birth weight is in the Subdistrict of 
Meranti

7. The spread of pneumonia in toddlers based on 
incomplete immunization status is Kuala Kampar 
District 
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Abstract 
This research aimed at explaining important comprehension concerning with Forensic medicine in 
Indonesia: the application of visum et repertum in case resolution. As we know that, the community still 
have not known and comprehended about how important visum et repertum in law is. Moreover, it is often 
occurred uncompleted law well as the impact of not being supported by visum et repertum. This research 
utilized normative research method, which studied about medicine forensic and visum et repertum. Main 
material that was used in this research was data in form of health laws and regulations and also other data 
which were contained in books, journals and various scientific works and they related to the research theme. 
Furthermore, visum et repertum is one of important elements that cannot be abandoned in medical forensic 
process. 

Keywords: Forensic, Medicine, visum et repertum, Indonesia 

Introduction

Various problems which are occurred in legal field 
require to the role of medical field for participating in 
giving consideration. It can be seen from the existence of 
visum et repertum in legal process to stipulate physical 
and mental condition from either victims or suspects. (1) 
Various cases which become public debate in Indonesia 
can be resolved through visum et repertum. As in 2018 
political year, the case of “Ratna sarumpait” who was 
sympathizer of one of the presidential candidates claimed 
to have been persecuted by strangers. Initially, the case 
was considered to have a correlation with politics, but 
after the visum et repertum was held, it was only a 
facial operation that was made up as if there had been 
a persecution. In 2019, there was also a murder case of 
“Jamalludin” who was a judge in Medan District Court. 
Initially, it was considered as a case of car accident 
because the car that he drove plunged into the river. 
But after being conducted visum et repertum, it was 

discovered that there was a case of premeditated murder 
that was done by the judge’s wife who was helped by 
two assassins by putting the judge’s body in the car to be 
plunged into the river. 

People in Indonesia consider visum et repertum is 
less important in law enforcement process. Whereas, if 
it is studied more deeply, the visum et repertum is an 
inseparable part from the process in stipulating formal 
truth and legal material. In evidentiary process at trial 
court, visum et repertum becomes a valid evidence to 
stipulate clearly and objectively about violation of law 
that is occurred toward victim or perpetrator. Moreover, 
it is like stipulating the normal death that is different 
from the death which is caused by violation of law. 
Besides, the perpetrator’s motive can also be stipulated 
by visum et repertum psychologically regarding why the 
perpetrator committed murder. 

Research Method

This study used normative legal research methods 
that comprehended law as a positive legal system in laws 
and regulations. (2) (3) The approach that was used in this 
study was the philosophy of law. The philosophical 
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approach studied the object of this research deeply. 
Therefore, it could be found the comprehension of 
fundamental laws. (4) Meanwhile, philosophical studies 
could provide information, verification, correction, 
complements and explanations in more detail. (5) The 
analysis was also conducted descriptively in order to 
obtain general description of the explanations which 
were related to visum et repertum. (6) 

Discussion 

1. Comprehension of visum et repertum based on 
legal practice in Indonesia

Definition of visum et repertum in Indonesia actually 
is not explained clearly in a certain definition. As in 
Criminal Code (Kitab Undang-Undang Hukum Pidana 
(KUHP)) of Indonesia that relates directly with the use 
of visum et repertum, due to becoming main legal basis 
in its use, visum et repertum does not state that there is 
a term of visum et repertum. Haroen Atmodirono and 
Njowito Hamdani who defined visum et repertum based 
on Stbl. of Hindi Number 350 Year 1937, which was a 
written report for justification that was made by a doctor 
based on an oath about everything that was seen and 
found on examined object according to the best possible 
knowledge. (7) Similar thing was also stated according 
to Abdul Mun’im Idris, visum et repertum was a written 
report from a doctor who had been sworn about what 
was seen and found in the evidence that was examined 
and it also included conclusion of the examination for 
the interests of justice (8).

For clearer comprehension about visum et repertum, 
it is important to know the content of what visum et 
repertum is. The characteristic that is contained in visum 
et repertum that is commonly used in Indonesia is the 
word “pro justitia” in the upper left corner of paper, 
which is a juridical requirement as a substitute for stamp 
duty. (9)

The use of visum et repertum usually aims at 
making clearer incident of a criminal act that is occurred 
(10). Therefore, law enforcement officers in their written 
request toward the doctor state the type of visum 
et repertum that is needed through using format in 
accordance with the case that is being handled. Several 
types of visum et repertum according to Criminal Code 
which are commonly used as a proofing tool of criminal 

cases in Indonesia are:

1)  Visum et repertum for alive victims. In visum et 
repertum, there are three divisions of circumstances that 
need to be explained.

a. Visum et repertum that is given at once. This 
means that making visum et repertum is committed if the 
person that is asked for visum et repertum does not need 
further treatment for the condition of injuries which are 
caused by a criminal act. In the context of criminal law, 
it relates to criminal act of mild persecution as what is 
regulated in KUHP Article 352.

b. Temporary visum et repertum. This means that 
it is necessary if the person who is requested for visum 
et repertum requires further treatment that relates to 
injuries which is caused by criminal acts. In the context 
of criminal law, it relates to criminal acts of ordinary 
persecution as what is regulated in KUHP Article 351 
paragraph (1).

c. Advanced visum et repertum. This means that 
visum et repertum is given if the person who is asked 
for visum et repertum wants to leave the hospital due 
to being healed, forced to go home, moved out from a 
hospital or die. Visum et repertum is usually used for 
third degree injuries or class A injuries. In criminal law 
context, it relates to serious criminal persecution as what 
is regulated in Criminal Code Article 351 paragraph (2) 
and Article 354 paragraph (1).

2) Visum et repertum for human corpses. Visum 
et repertum is committed for people who have died 
whose death are suspected due to criminal incidents. 
Examination way against the human corpses must be 
conducted by forensic autopsy in order to investigate the 
exact cause of the death from the person. (11) 

3) Visum et repertum for digging corpse. Visum et 
repertum is conducted by digging a buried body whose 
death is assumed due to criminal act. Visum et repertum 
is conducted against corpses that have or have not been 
given a visum et repertum. Moreover, it is enabled to be 
conducted visum et repertum repeatedly if the results of 
previous visum et repertum is in doubt.

4) Visum et repertum about age. This visum 
et repertum aims at investigating the certainty of a 
person’s age as a victim or a perpetrator. The interest 
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in determining the certainty of person’s age that relates 
to the victims of a criminal act usually relates to the 
offenses of morality or other criminal acts whose victims 
are children as what is stipulated in Law of Indonesia 
Number 35 Year 2014 concerning the protection of 
children in Criminal Code.

5) Psychiatric visum et repertum which is a report 
of autopsy that relates to the perpetrator of a criminal 
act whose soul is suspected of being deformed in their 
growth or disruption due to illness. This visa is usually 
given to criminal perpetrator who did criminal acts in out 
of the limits of normal human beings, such as murder by 
mutilating victims or criminal acts which are considered 
sadistic that cannot be done by perpetrators in normal 
mental conditions.

6) Visum et repertum for the victims of illegal 
intercourse or morality is a visum et repertum that is 
given for criminal acts in intercourse field that violates 
law or morality (sexual abuse, sexual assault, and sexual 
violence).

Visum et repertum actually can not only be used in 
criminal cases, but also can be used for civil cases, such 
as; sex change, insurance claims, proof of one’s physical 
and mental health, proof of status of children and 
offspring. Therefore, visum et repertum is an information 
that cannot be underestimated or ignored in the effort 
to overcome legal problems. Civil matters which are 
personally also need valid medical evidence according 
to applicable laws and regulations. As an example of 
sex change case is “Lucinta Luna” case which is from 
man who changes to be woman is a horrendous case in 
Indonesia in 2019 through visum et repertum. Thus, legal 
certainty that is obtained from the results of medical 
examination that is conducted by medical experts can be 
achieved and accounted for its truth.

In other fields, visum et repertum can be used to 
resolve cases or make policies, such as case in state 
administration field in determining health status of a 
candidate for President and Vice President, DPR, DPD, 
Regional Head and DPRD. Although it is government 
or politic field, if it relates to the matters that explain 
person’s physical and mental state, visum et repertum is 
very required. 

2. Legal Basis in implementing visum et repertum 
di Indonesia

Although visum et repertum term is not explicitly 
mentioned in laws and regulations in Indonesia, the 
matters that relate to the existence of visum et repertum 
have been more talked about in law enforcement process. 
This can be seen in staatsblad (Stbl) of Republic of 
Indonesia State Number 350 Year 1937 concerning 
“visa reperta”. According to Latin language, “visa” 
means witness or confession has seen something, while 
“reperta” means report. Hence, if it is explained, it is a 
report that is made based on witnessing or recognition 
in seeing something. In STBL of Republic of Indonesia 
Number 350 Year 1937, it is stated that “visa reperta” 
from doctors is made based on the doctor’s oath which 
was stated when they completed studies in Indonesia, 
as well as special oaths as what is stated in staatsblad 
(STBL) of Republic of Indonesia State Number 350 
Year 1937.

Government Regulation of Republic of Indonesia 
Number 26 / 1969 concerning with doctor’s oath which 
states that medical record that is made by doctors in 
writing can be used as evidence because it has legal force 
as what is explained in Article 187 of Criminal Code. 
Both doctor’s statements in medical records are valid 
evidences which relate to doctor’s role in uncovering 
criminal cases. 

Criminal Code is the most important legal basis in the 
implementation of the use of visum et repertum because 
criminal cases which are occurred strongly require the 
existence of visum et repertum as a formal condition and 
also as material evidence. Furthermore, there are various 
Articles in Criminal Code which closely relate to visum 
et repertum, (12) such as:

1) Article 44 of Criminal Code concerning 
with the need for visum et repertum against criminal 
perpetrators who are suspected of suffering from mental 
illness or having mental disability in their growth and 
development.

2) Articles 133, 134, 135, and 179 of Criminal 
Code concerning with the role of doctors as experts in 
examining criminal cases.

3) Articles 186 and 187 of Criminal Code 
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concerning with expert’s (doctor’s) statement as legal 
evidence.

4) Articles 284, 285, 286, 287, 289, 290, 292, 293 
and 294 of Criminal Code concerning with morality 
which need to be proven by doctor’s statement.

5) Articles 287, 288, 290, 291,292,293, 294, 295, 
300 and 301 of Criminal Code concerning with Children 
and Law Number 35 Year 2014 concerning with the 
protection of children that is associated with children as 
victims of criminal act in morality field and the Law of 
Republic of Indonesia Number 11 Year 2012 concerning 
with Children juvenile justice system which relate to 
criminal perpetrator toward children. (13)

6) Articles 338, 339, 340, 341, 342, 343, 344, 345, 
345, 346, 347 and 348 of Criminal Code concerning 
with crimes against lives.

7) Articles 351, 352, 353, 354 and 355 of Criminal 
Code concerning with persecution.

8) Articles 359 and 360 of Criminal Code 
concerning with negligent acts that cause death or injury 
for others as what is regulated in Law of the Republic of 
Indonesia Number 22 Year 2009 concerning with traffic 
and road transportation.

Legal basis in the implementation of visum et 
repertum that relates to Criminal Code (KUHP) is 
Code of Criminal Procedures (KUHAP (Kitab Undang-
Undang Hukum Acara Pidana) which is:

1) Article 133 paragraph (1) in Code of Criminal 
Procedure which stipulates that juctice expert or doctor 
and / or other experts for the purposes of investigation 
and justice provide expert’s statements (report) in 
conducting examination against victims of criminal acts 
who are injured, poisoned, or dead.

2) Article 133 paragraph (2) in Code of Criminal 
Procedure also describes the information (report) that 
is given by judicial medical experts which is known as 
expert’s statements and it is a legal evidence in law. 

3) Article 134 in Code of Criminal Procedures 
explains the need for post-mortem. In post-mortem 
process, it involves a doctor, thus, the doctor’s 
statement from the results of the post-mortem can be 
used by investigators to conduct further legal process 

in accordance with Article 133 in Code of Criminal 
Procedure.

4) Article 135 in Code of Criminal Procedure 
stipulates that investigators for legal purposes can 
conduct digging corpses as what is stated in Article 133 
paragraph (2) and Article 134 paragraph (1).

Ministerial Decree of Justice in Republic of Indonesia 
Number M.01.PW.07.03 Year 1982 becomes guidelines 
for the implementation of Article 133 paragraph (2) in 
Code of Criminal Procedure concerning with statements 
from judicial medical experts and doctor’s statements. 
In that regulation, actually it implies the importance 
of doctor’s statements, both statements from judicial 
medical experts and from doctor’s statement which is 
not from judicial medical experts. According to Article 
10 in Letter of Decree of the Minister of Justice in 
Republic of Indonesia Number Mo4.UM.01.06 Year 
1983 states that examination result from the science of 
Medical jurisprudence is known as visum et repertum. 
Thus, referring to the Decree of the Minister of Justice, 
the examination of Medical jurisprudence science by 
doctors which is usually in writing form is known as 
visum et repertum. 

Regulation from the Minister of Health in Republic 
of Indonesia Number 749a / Men.Kes / Per / XII / 1989 
concerning with medical records also can be used as a 
legal basis for the implementation of visum et repertum. 
This is because in medical record, it contains files that 
contain notes and documents about the patient’s identity, 
examination, treatment, actions, and other services 
toward the patients in health care facilities. The medical 
records that contain notes about patient’s condition when 
accepting health services or certain medical actions, can 
function as evidence in the examination of criminal 
cases. Although medical record cannot replace the 
position of visum et repertum, the medical record can be 
used as an evidence of expert certificate. This function 
is almost similar to visum et repertum. Medical record 
which is used as evidence can be categorized as a letter 
of evidence. There are several articles in Regulation of 
Minister of Health in Republic of Indonesia Number 
749a / Men.Kes / Per / XII / 1989 concerning medical 
records that closely relate to visum et repertum, such as:

1) Article 13 letter (b) which states that medical 
records can be used as evidence tool in legal cases.
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2) Article 11 paragraph (2) which states that chief 
of health service facility can explain clearly the contents 
of medical record without the patient’s permission based 
on applicable laws and regulations.

3) Article 9 which states that medical record file 
belongs to the health service facility, while, the content 
of medical record belongs to the patient. The investigator 
can request a copy of the medical record to complete the 
evidence that is needed in legal case (criminal case). 

Visum et repertum is also regulated in Regulation 
of the Chief of Indonesian National Police Number 10 / 
2009 concerning with the procedures and requirements 
for requesting an inspection of criminal technical of the 
crime scene and criminal laboratory for the evidence to 
forensic laboratory of the Indonesian National Police. 
In this regulation, there are provisions that regulate 
forensic field in assessing evidence of a criminal act (14), 
which are:

1) Article 1. Police has a criminal forensic 
laboratory to conduct investigation that relates to 
evidence for the criminal acts. In conducting activities 
in forensics fields, the police can involve experts from 
doctors.

2) Article 2 which relates to forensic investigations 
aims to conduct scientific proof regarding the criminal 
act.

Regulation from Chief of Indonesian National Police 
Number 12 Year 2011 concerning police medicine also 
explains matters that relate to visum et repertum, which 
are:

1) Article 1 relates to police forensic medicine 
in conducting investigations against evidence for the 
interest of law and justice.

2) Article 5 relates to police medical activities 
which include forensic medicine.

3) Article 6 relates to physical and mental 
identification of humans in forensic medical activities.

4) Article 10 relates to the ability of police 
medicine in conducting forensic medical activities. 

Conclusion 

Visum et repertum is an important thing in law 
enforcement process because it stipulates legal and 
formal truth requirements. Without any statement letter 
of visum et repertum, legal case cannot be processed 
legally because there are no elements which are suspected 
of violating law. Through visum et repertum, the cause 
of law violation that is committed to the victim by the 
perpetrator can be known because visum et repertum is a 
written report from a doctor who has been sworn about 
what is seen and found in the evidence that is examined 
and it also includes the conclusion of the examination 
for the interest of justice. The implementation of visum 
et repertum has been regulated in several laws and 
regulations in Indonesia, thus, the legal basis is strong. 
Even, visum et repertum itself becomes a formal and 
material legal requirement, which means that the use of 
visum et repertum in legal process does not violate the 
rules, even, it becomes a legal obligation.
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Abstract 
Background: Waiting times have been shown to contribute to patient satisfaction with hospital services. 
Previous studies investigated long waiting times in the hospital, one of which was the time it takes to 
prepare compounded prescriptions in pharmacy unit. However, few studies have explored the main causes 
of prolonged waiting times for compounded medications in the hospital. This study aimed to understand the 
causal factors that influence prolonged waiting times for compounded prescriptions in Indonesian private 
hospital. Methods: A root cause analysis was used to identify the root cause of a reoccurring issue in pharmacy 
unit. Data were collected from hospital documents, observations, and interviews of 15 representatives from 
the hospital directors, head of pharmacy department, purchasing staff, pharmacy storage manager, other 
pharmacy staff, and service quality manager. Results and Discussions: This study identified possible causes 
of prolonged waiting times for compounded prescriptions which include drug shortage, human resources 
shortage, waiting times for drug preparations, and duration of health insurance coverage confirmation. In 
addition, this study determined the actual causes of the problem, such as managerial, and health insurance 
factors which in turn provide suitable recommendations and solutions. Conclusion: It can be concluded 
that there were four key factors to the success of hospital pharmacy services: drug and human resources 
management, waiting times for drug preparations, and duration of health insurance coverage confirmation. 
It is recommended that hospital management could optimize drug formulary management, improve 
coordination in drug distribution system to patients, and redesign waiting room in the hospital. 
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Introduction 

Pharmaceutical services play an important role 
on preventing medication errors in the hospitals by 
preparing drug prescriptions, monitoring, and evaluating 
side effects of drugs(1). Many factors influenced the 
quality of hospital services including prolonged waiting 
time when pharmacists and pharmacy technicians 
prepare medications. A study by Alam et al. revealed a 

variety of factors related to prolonged waiting time in the 
pharmacy unit, such as employee management system, 
employee workflows, available resources, and pharmacy 
unit design(2). Competent pharmacists, drug insurance 
coverage, heavy workloads, and pharmasicts’ skills 
in managing prescriptions were also main problems 
affecting the quality of pharmacy services(3). 

There were four major big issues that pharmacists 
face right now: (1) difficulties in reading medical 
doctors’ prescriptions as they are manually written, (2) 
unavailability of patient classification and coordinating 
care for patients with complex needs, (3) the pharmacy 
unit need to provide services for all patients in the 
hospital, (4) a lot of unclaimed prescriptions which 
might affect waiting time, and (5) poor pharmacy unit 
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design(4). In addition, Fauzia et al. stated that heavy 
workloads in pharmacy unit influenced patient waiting 
time(5). Besides that, prolonged waiting time happened 
due to the fact that there were incomplete information 
with regards to drug prescriptions and drug shortage 
(70%), incorrect drug doseages (7.61%), and inadequate 
drug instruction (8%)(6). Therefore, a better quality 
management tools is needed to improve the efficiency of 
pharmacy services. 

Waiting times have been shown to contribute to 
patient satisfaction with hospital services. Previous 
studies investigated long waiting times in the 
hospital, one of which was the time it takes to prepare 
compounded prescriptions in pharmacy unit(5),(7). 
However, few studies have explored the main causes of 
prolonged waiting times for compounded medications 
in the hospital. This study aimed to understand the 
causal factors that influence prolonged waiting times 
for compounded prescriptions in Indonesian private 
hospital. 

Materials and Methods 

The pharmacy unit provides pharmaceutical 
services for inpatients and outpatients in the hospital. A 
root cause analysis was used to identify the root cause 
of a reoccurring issue in pharmacy unit. Additionally, a 
root cause analysis is a strategic approach to understand 
the causal factors and determine potential solutions(8). 
Data were collected from hospital documents, 
observations, and interviews in a face-to-face setting 
of 15 representatives from the hospital directors, head 
of pharmacy department, purchasing staff, pharmacy 
storage manager, other pharmacy staff, and service 
quality manager. Interviews and observations were 
conducted as an approach to understand the causal factors 
that influence prolonged waiting times for compounded 
prescriptions in Indonesian private hospital. Data were 
then extracted, summarized, and analyzed to identify 
the key points. Hospital documents were other forms of 
data which provided factual information as a basis for 
reasoning in root cause analysis. 

Results and Discussion 

The results of the study explained the 
pharmaceutical care services which include the 
management of pharmaceutical preparations (selection, 
planning of needs, procurement, reception, storage, 
distribution, destruction and withdrawal, control, 
and administration), and clinical pharmacy services 
(assessment and prescription services, tracking drug use 
history, drug reconciliation, drug information services, 
counseling, patient visits, drug therapy monitoring, drug 
side effects monitoring, drug use evaluation, sterile 
dispensing supplies, and monitoring blood drug levels). 
Some types of services developed in accordance with 
quality management were new inpatients visits, Dose 
Dispensing Unit (DDU), and Pharmacy Intravenous 
Admixture Service (PIVAS). 

This study identified possible causes of prolonged 
waiting times for compounded prescriptions which 
include drug shortage, human resources shortage, 
waiting times for drug preparations, and duration of 
health insurance coverage confirmation. In addition, this 
study determined the actual causes of the problem, such 
as managerial, and health insurance factors which in turn 
provide suitable recommendations and solutions. 

Table 1 showed the average number of patients per 
day within the last five years from 2015-2019, in which 
both outpatient and inpatient service users continue 
to increase. Pediatric Clinic accounts for the highest 
number of patients among all clinics, and the number 
was relatively stable. Growth and Development Clinic 
which provides services for children also continues 
to increase. Those who visited these two clinics were 
generally private health insurance customers. Hospital 
management maintained patient loyalty by developing 
image of the hospital, so various efforts were made to 
increase patient satisfaction, including waiting time in 
compounding prescriptions. Doctors in the Neurology 
and Medical Rehabilitation Clinic also often prescribe 
drugs in the form of capsules, because most of the patients 
were elderly who need dosage adjustments, either due 
to decreased organ function or due to polypharmacy 
tendencies. 
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Table 1: Average Number of Patients Per Day

Year
Obstetric

Gynecology 
Clinics

Pediatric 
Clinic

Dental 
Clinic

Medical 
Rehab
Clinic

Growth 
& Development 

Clinic

Neurology 
Clinic

Other 
Types of 
Clinics

Emergency 
Department

2015 53.9 97.39 19.38 16.92 11.71 0.8 42.38 50.45

2016 53.96 105.75 28.13 17.4 13.79 0.85 41.34 60.78

2017 62.07 108.56 32.8 40.76 20.37 1.81 49.93 65.55

2018 69.59 104.57 41.44 56.74 29.74 13.84 125.43 70.44

2019 63.81 110.85 45.29 95.41 39.72 46.36 258.31 85.78

Table 2: Indicators of Hospital Service Quality

Year

Categories

Number of Beds Bed Occupancy 
Ratio (%)

Turn Over 
Interval

Average Length of 
Stay

Net 
Death 

Rate (%)

2015 69 52.38 3.31 3.6 2.8

2016 69 67.94 1.76 3.7 4.3

2017 85 50.56 3.37 3.35 2.86

2018 95 51.96 3.02 3.05 3.62

2019 95 62.71 1.71 2.87 1.39

As can be seen in Table 2, the number of beds provided by the hospital and the level of hospital service quality 
also continues to improve. With the increase in the number of patients undergoing hospitalization, the pharmacy 
staff workload also increased, especially for patient visits, DDU, and PIVAS. Along with the increased utilization of 
hospital services, the quantity of activities in this pharmacy unit has also increased. 

Table 3: Productivity Growth of Pharmacy Unit in 2015-2019

Year
Number 

of Clinical 
Pharmacists

Number of 
Pharmacist 
Technicians

Average
Number of 

Prescriptions 
Per Day

Private 
Health

Insurance 
Prescrip-

tions 

Public
Health 

insurance 
Prescrip-

tions

Inpatient 
DDU/
PIVA*
(item/
day)

New 
Inpatient 
Visits Per 

Day

2015 3.5 12 546 - - 11.87 2.9

2016 4.5 14 642 - - 13 3.76

2017 5.5 17 659 1.02 17.25 16.13 3.9

2018 5.5 21 930 6.54 116.73 17.67 5.3

2019 6.5 21 1,459 4.12 193.04 20.63 10.72

*DDU/PIVA: Dose Dispensing Unit /Pharmacy Intra Venous Admixture Service 
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Table 3 illustrated productivity growth of pharmacy 
unit in 2015-2019 and several other pharmaceutical 
activities. In 2015, pharmacists were responsible for 
managing 546 prescriptions per day, in 2019 increased 
to 1459 prescriptions per day. In addition, there are 
currently additional tasks in the form of inpatient visits, 
UDD, and PIVAS. 

A root-cause analysis in Malaysia showed several 
root problems that result in prolonged waiting times in 
pharmacy services: (1) the number of inexperienced 
human resources who do not understand the workflow, 
(2) lack of human resources, (3) the number of clinics 
that operating at the same time, (4) handling prescription 
errors, (5) poor steps in the dispensing procedure to 
ensure its safety, and (6) the presence of drugs that require 
special treatment, such as psychotropics that require 
separate records(9). Meanwhile, a study in Indonesian 
hospital showed that the process that required adequate 
human resources in pharmaceutical services was drug 
preparation. The lack of available human resources 
causes medication errors and extends queue time(10). 

Meeting the needs for facilities and infrastructure 
at the X Hospital Pharmacy Installation, such as the 
expansion of the compounding area and Pharmacy 
Warehouse, also requires a large amount of cost. 
Preparation in this direction has been carried out by the 
Management of RS X, and will be completed in 2020. 
Because of that, now another alternative solution is 
needed to overcome the problem of not achieving the 
standard time for the provision of this powder. 

Arrangement of human resources work schedules, 
electronic prescribing, redesign of service workflows 
were carried out in several countries in an effort to 
reduce waiting times for pharmaceutical services. In 
Malaysia, Value Added Service (VAS) has been proven 
to increase the number of patients receiving services in 
less than 30 minutes, from 83.2% to 90.3% after being 
promoted massively within 6 months. VAS is a collection 
of innovative dispensing systems that provide options 
for patients to take their medicine. Broadly speaking, 
this consists of the Integrated Drug Dispensing System 
(SPUB), Drive Through Pharmacy, Courier Service, 
and SMS and Take Service(9). Reducing pharmacists 
workload and enhancing doctors’ manual prescriptions 
could considerably decrease medication errors as well 

as increase the quality of drug prescriptions(11-13). 
Managing heavy workload in pharmacy unit is not easy, 
therefore a multidisciplinary teamwork is important to 
manage the issues. We need competent pharmacists to 
perform specific tasks and manage the complex process 
in the pharmacy unit(14-19). Redesign waiting room in the 
pharmacy unit could affect overall patient experience 
in the hospital. The entire space in this room should 
incorporate comfort components such as sunny and 
clean rooms, comfort furniture and layout, visual and 
audio stimulation to calm patients and families(20). 

Various things above can be considered by hospital 
management tpolicies and procedures to improve patient 
satisfaction in relation to pharmaceutical services. 
Based on the existing situation and conditions, it can 
be recommended several solution options that can be 
further studied: drug formulary management, improve 
coordination in drug distribution system to patients, 
and redesign waiting room in the hospital. After 
implementing potential solutions, it is suggested that 
the hospital management should make an analysis of its 
impact on the hospital standards to be achieved. This 
will be a documentation of best practices that can be 
used by other hospitals that face similar problems. 
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Abstract
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Introduction

Problems in society that require special attention are 
the abuse and illicit trafficking of narcotics. Narcotics are 
used in a limited way in the medical world, but recently 
there has been a deviation in their function and use. The 
use of various types of narcotics and other addictive 
substances is currently increasing, especially among the 
younger generation.1

Abuse and illicit trafficking of narcotics is an 
extraordinary crime. Crimes that are qualified as extra 
ordinary crimes are then the responsibility of the state 
(orga omnes obligation) to try them, because extra 
ordinary crimes fall into the domain of humanist generic 
hosts or enemies of all humanity. The Head of the 
National Narcotics Agency (BNN) in the End of 2016 

Press Release said that the abuse and illicit trafficking 
of narcotics is an extraordinary crime that threatens the 
world and can be used as one of the weapons in the proxy 
war to paralyze the power of the nation. Therefore, this 
crime must be eradicated. Narcotics crime is a crime 
that has a large and multi-dimensional impact on social, 
cultural, economic and political as well as the enormity 
of the negative impact caused. 2 

The sanction provisions stipulated in Law Number 35 
Year 2009 concerning Narcotics adhere to a double track 
system in the form of criminal sanctions and sanctions 
for actions. Rehabilitation is a form of action sanction. 
However, based on empirical facts on the ground it shows 
that judges tend to impose sanctions on prison addicts. 
As a result, narcotics addicts languish in the Penitentiary 
(Lapas) without being given the opportunity to be 
rehabilitated, so that the implementation of rehabilitation 
has not been running optimally. At present the number 
of prisoners in Indonesia reaches 23,779 people who are 
drug abusers undergoing imprisonment in correctional 
facilities.3

This condition results in other problems such as 
the burden of correctional institutions, hereinafter 
abbreviated as Lapas to over capacity,4 Lapas actually 
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becomes a safe place for drug abuse and the emergence 
of other criminal acts caused by drug abuse in Lapas, 
besides that drug trafficking is also rife in Lapas and 
even several times drug production is found in Lapas.

Therefore there must be a new paradigm in dealing 
with drug addicts. In dealing with drug addicts, law 
enforcement officials must be oriented to sanctions 
in the form of rehabilitation to save their future. To 
be able to function the role of judges in deciding or 
establishing rehabilitation, it needs support from other 
law enforcement officials. Of course this must be based 
on mutual understanding and agreement that drug abuse 
is a serious problem for the nation and the enemy of the 
nation. The government and law enforcement officials 
must unite to unite the vision and mission to tackle drug 
abuse in order to realize the noble ideals of the nation to 
make a healthy generation of the nation. 

Research Method

The research method used in this study is a normative 
juridical, statutory approach, conceptual approach, and 
historical approach. The specification of this research 
is descriptive research. The data used in the form of 
secondary data with the main material in the form of 
primary legal material (legislation) and secondary legal 
material in the form of literature textbooks and scientific 
journals. The data obtained were analyzed using 
qualitative analysis. 

Result and Discussion

Criminal Policy Against Narcotics Crimes in 
Indonesia

The problem of overcoming crime in the community 
cannot be separated from the context of the discussion 
regarding criminal politics. The meaning or definition of 
criminal politics itself, according to Sudarto, is a rational 
effort by the community in tackling crime. Efforts to 
tackle these crimes can be both penal and nonpenal in 
nature.5 

Criminalization policy is a policy in determining an 
act that was not a criminal offense (not convicted) into a 
criminal act (an act that can be convicted). So in essence 
the criminalization policy is part of the criminal policy 
by using the means of criminal law (penal) so that it is 
part of the penal policy.6

The use of legal remedies, including criminal law, 
as an effort to overcome social problems, including 
in the field of law enforcement policies. In addition, 
because the aim is to achieve public welfare in general, 
this law enforcement policy is also included in the field 
of social policy, namely all rational efforts to achieve 
public welfare. As an issue that is a policy issue, the use 
of criminal law is not a necessity. There is no absolute 
in the field of policy, because in essence in the policy 
problem people are faced with the problem of policy 
assessment and selection of various alternatives.7

Criminal law policy is essentially also a policy of 
criminal law enforcement. Criminal law enforcement 
policy is a series of processes that consist of three 
policy stages. First, the stage of formulative policy or 
legislative policy stage, namely the stage of formulation 
/ formulation of criminal law. The second stage, the 
judicial / applicative policy stage, namely the stage 
of applying criminal law. The third stage, the stage of 
administrative / executive policy, namely the stage of 
implementation / execution of criminal law.8

M. Cherif Bassiouni called the three stages in terms 
of: the stage of formulation (the legislative process), the 
application stage (the judicial process) and the execution 
stage (the administrative process). The first stage 
(legislative policy) which is part of the author’s current 
research study is the “in abstracto” law enforcement 
stage, while the second and third stages (the judicial 
and executive policy stage) are the “in concreto” law 
enforcement stage.13

The three stages of the criminal law enforcement 
policy mentioned above contain three legislative powers 
or authorities that formulate or determine actions as 
acts that can be convicted (criminal acts) and criminal 
sanctions, powers / authorities of law application by law 
enforcement officials, and power / authority to execute 
or carry out concretely law by the authorized apparatus / 
agency. These three powers / authority are similar to the 
term used by Masaki Hamano when describing the scope 
of jurisdiction.9

An integral legislative policy in the field of criminal 
law enforcement does not mean that it must be set forth 
in one book of the law. Various laws such as the present 
(there are material criminal laws inside and outside 
the Criminal Procedure Code; and there are criminal 



Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4      4113

implementing laws). Errors / weaknesses at the legislative 
/ formulation policy stage are strategic mistakes that 
can become obstacles to “in concreto” law enforcement 
efforts. Strategic policies provide the basis, direction, 
substance, and limits of authority in law enforcement to 
be carried out by the judiciary and executive authorities. 
The strategic position has the consequence that the 
weakness of the criminal law formulation policy will 
affect the criminal law enforcement policy and crime 
prevention policy.14

Narcotics crime needs special countermeasures. 
Drug abuse and drugs (drugs) are closely related to illicit 
trafficking as part of the world of international criminal 
acts. The illicit mafia supplies drugs so that people 
are dependent so that the amount of supply increases. 
Establishing a relationship between the dealer / dealer 
and the victim makes it difficult for the victim to break 
away from the dealer / dealer, not infrequently the victim 
is also involved in illicit trafficking due to the increasing 
need and their dependence on drugs.14

Seeing the rampant abuse of narcotics in the 
community, it is feared that it will hamper national 
development with material-spiritual aspects. The 
dangers of drug use have a profound effect on the 
country, if there is massive drug use in the community, 
then the Indonesian nation will become a sick nation, if 
so the country will be fragile from the inside because 
national security is declining.10

The use of criminal law as a means of preventing 
and overcoming the abuse of narcotics is actually a last 
resort (ultimum remedium) given the nature of criminal 
law that can cause misery or suffering. In the framework 
of criminal law, Law No. 35 of 2009 concerning 
Narcotics as a means of punishment in the effort. Some 
actions related to narcotics abuse have been criminalized 
as a criminal act with various criminal threats attached 
to them. However, there is one interesting thing about 
this issue is the opportunity for law enforcers (judges) 
to order narcotics addicts to undergo treatment and / or 
treatment through rehabilitation (for those who are guilty 
or innocent), and for those who are guilty the treatment 
period is counted as a period serving a sentence (Article 
103). Article 103. The article stipulates that:

(1) Judges examining Narcotics addicts cases can:

a. decide to order the person to undergo medication 
and / or treatment through rehabilitation if the Narcotics 
addict is proven guilty of Narcotics crime; or

b. determine to order the person to undergo 
medication and/or treatment through rehabilita-tion if 
the Narcotics addict is not proven guilty of Narcotics 
crime.

(2) (2) The period of treatment and / or treatment 
for Narcotics Addicts as referred to in paragraph (1) 
letter a is calculated as the period of serving sentence. 

Judges are given full authority to determine whether 
an offender is an addict or not, and are given the freedom 
to make a decision to provide rehabilitation or not. This 
authority actually began at the time the case reached the 
level of investigation, but based on this law, only the 
judge has the right to decide. The problem that arises is 
who is referred to as an addict.11

Article 1 number 13 determines that what is meant 
by a narcotics addict is a person who uses or abuses 
narcotics and is in a state of dependence on narcotics, 
both physically and psychologically. This definition 
gives rise to a broad interpretation, because every 
person who is arrested will always put forward the 
argument that he is an addict, not a narcotics criminal to 
get treatment or decision as determined in Article 103. 
Law enforcement (police, prosecutors, judges) must 
be observant in seeing things This is so that it is not 
deceived by narcotics offenders. 

Joint Regulation: Determining Instrument for 
the Narcotics Addict Rehabilitation in Indonesia

The 1988 Vienna Convention produced a political 
declaration on narcotics disaster management with a 
balanced approach between the legal approach and 
the health approach. The Narcotics Law which is in 
effect when balancing these two aspects. In addition 
to increasing criminal threats, the Narcotics Act also 
emphasizes the rehabilitation of addicts and / or narcotics 
abusers. In order to optimize the efforts of the legal 
approach and the health approach in a law enforcement 
process, a Joint Regulation was born in handling drug 
addicts and drug abusers to be rehabilitated.
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This understanding and agreement from the 
government and law enforcement officers was then 
realized through a Joint Regulation of the Chairperson of 
the Supreme Court of the Republic of Indonesia, Minister 
of Law and Human Rights of the Republic of Indonesia, 
Minister of Health of the Republic of Indonesia, 
Minister of Social Affairs of the Republic of Indonesia, 
Attorney General of the Republic of Indonesia, Chief 
of Police of the Republic of Indonesia, Head of the 
National Narcotics Agency of the Republic of Indonesia 
Number: 01 / PB / MA / III / 2014, Number: 03 of 2014, 
Number: 11 of 2014, Number: 03 of 2014, Number: 
PER-005/A/ JA / 03/2014, Number: 1 of 2014, Number: 
PERBER/01/ III/2014 / BNN concerning the Handling 
of Narcotics Addicts and Victims of Narcotics Abuse 
into the Rehabilitation Institution, which is referred to 
hereinafter referred to as the Joint Regulation. Thus 
drug addicts no longer lead to sanctions imprisonment 
but rather lead to rehabilitation, because sanctions for 
addicts agreed in the form of rehabilitation.

Based on the Joint Regulation, an integrated 
assessment team was formed at the central, provincial, 
district/ city levels consisting of a team of doctors and 
a legal team. The team then carried out legal analysis, 
medical analysis and psychosocial analysis and made a 
rehabilitation plan that included how long rehabilitation 
was needed.

The results of the assessment as a complete case 
file function as information such as visum et repertum. 
The establishment of this Joint Regulation, among 
others, aims to be a technical guide in the handling of 
narcotics addicts as suspects, defendants, or prisoners 
in undergoing medical rehabilitation and / or social 
rehabilitation. Besides aiming also that the process of 
medical rehabilitation and social rehabilitation at the 
level of investigation, prosecution, and trials can be 
carried out synergistically and integrated.

Basically the act of using and abusing narcotics is a 
criminal act, so that the perpetrators should have carried 
out a legal process as is the case for law enforcement 
against other criminal cases. But for now law 
enforcement against addicts does not always use a means 
of punishment, because there is a need for rehabilitation 
for addicts who report themselves to certain agencies the 
recipient must report, as determined in Article 54 of Law 

Number 35 Year 2009 concerning Narcotics.

According to Mudzakir14, shifting the form of 
punishment from corporal punishment to action 
punishment is a process of depenalization. Depalization 
is due to the development or shift in the value of law 
in people’s lives that affects the development of legal 
value in the norms of criminal law. The act is still a 
despicable act, but does not deserve to be subjected to 
severe criminal sanctions, more precisely subject to 
minor criminal sanctions or actions.

With the Joint Regulation, the process of 
investigation of addicts and drug abuse has changed. 
For addicts and narcotics abuse caught or caught 
red-handed, an assessment will be carried out by an 
integrated assessment team consisting of a team of 
doctors consisting of doctors and psychologists, as well 
as a legal team consisting of elements of the National 
Police, BNN, Attorney General and Kemenkumham. 
The task of the integrated assessment team is to stop the 
illicit trafficking of narcotics and narcotics abuse and 
conduct medical, psychosocial assessment and analysis 
and recommend a therapeutic and rehabilitation plan for 
drug addicts and drug abuse.

The integrated assessment team also has several 
authorities which include several things such as requests 
from investigators to analyze the role of a person who is 
captured or caught red-handed; the role of someone as a 
victim of abuse, addicts or narcotics dealers; determine 
the criteria for the severity of narcotics users according 
to the type of content consumed; recommend treatment 
and rehabilitation plans for addicts and victims of 
narcotics abuse. 

Conclusion

Drug addicts must be rehabilitated. Narcotics addicts 
who report voluntarily, will be directed to the IPWL for 
an assessment to determine whether or not they can be 
rehabilitated. Handling of suspected addicts arrested is 
to conduct an assessment by the integrated assessment 
team, the case will still be further processed by law. 
However, in the case of a suspected addict who also 
doubles as a BNN dealer will not provide an opportunity 
for assessment. 
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Abstract
A total of (108) isolate from Urinary tract infection (UTI) patients, only (47) isolate gave a positive result 
(43.51%) after a number of morphological and biochemical characterization. Our result showed only 28 
isolate have the ability for protease production and haemolysin production (59.5%), and E. coli no.6 was 
the highest protease production isolate (24mm of lysis area) while the E. coli no.18 was lowest protease 
production (12 mm of lysis area). After incubtion on skim milk agar medium at 37°C for 18h and with 
(100%) haemolysin activity for all 28 isolates after growing on blood agar medium. In our study, first 
attempt made on the effect of acridine orange (0.1%) as a curing agent on virulence factors of pathogenic 
bacteria ( both protease and haemolysin productin) by highly producer E. coli no.6 at concentrations ( 0, 10-1 

to 10-10) and the results showed that E. coli no.6 loss the protease and haemolysin productin at concentration 
of (10-1 to 10-4) while little and normal activities were observed at concentration of (10-5 to 10-10) of acridine 
orange. Also, this study was investigate the agarose - gel electrophoresis of both cured and normal cells and 
the results showed the presence of both chromosomal and plasmid bands in the normal cells and only the 
presence of chromosomal band for the cured cells E. coli treated with acridine orange at concentrations of 
(10-2 to 10-4). 

Key words: Acridine orange, E. coli, Protease, Haemolysin 

Introduction

Urinary tract infection (UTI) could be defined as 
the presence of microorganism in property collected 
specimen of Urine bacteriuria more than 105 bacteria 
per ml of urine [1]. The symptoms of UTI are frequent 
urination, flank, pain, dysuria, bumming while urination 
and some time fever In general bacterial infection of 
urinary tract are the commonest cause of both community 
acquired and nosocomial infection in patients admitted 
to hospital occurred Secondly after respiratory tract 
infection [2]. 

The infection are a common source of morbidity as 
much as twelve per 1000 consolation in general practice 
are on account of them [3]

The Genus Esherichia

The genus Escherichia is related to the family 
Enterobacteriacae, is a gram-negative, facultative 
anaerobic , rod-shaped , coli form bacterium that 
is commonly found in the lower intestine of warm- 

blooded organisms (endotherms) E. coli and other 
facultative anaerobes constitute about of gut flora, [4] and 
fecal oral transmission is the major route through which 
pathogenic strains of the bacterium cause disease. Cells 
are able to survive outside the body for a limited amount 
of time, which makes them potential indicator organisms 
to test environmental samples for fecal contamination. 
A growing body of research, though, has examined 
environmentally persistent E. coli which can survive for 
extended periods outside of a host.

Uropathogenic E. coli (UPEC) is one of the main 
causes of urinary tract infections.[5] It is part of the 
normal flora in the gut and can be introduced in many 
ways. In particular for females, the direction of wiping 
after defecation (wiping back to front) can lead to fecal 
contamination of the urogenital orifices. Anal intercourse 
can also introduce this bacterium into the male urethra, 
and in switching from anal to vaginal intercourse, the 
male can also introduce UPEC to the female urogenital 
system [5]. 

DOI Number: 10.37506/ijfmt.v14i4.12286
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Hemolysis can be identified by their ability to lyse 
red blood cells in vitro [6]. One way hemolysin lyses 
erythrocytes is by forming pores in phospholipids bilayer. 
Other hemolysis lyse erythrocytes by hydrolyzing the 
phospholipids in the bilayer. Hemolysin is normally 
secreted by the bacteria in a water-resoluble way. These 
monomers diffuse to the target cells and are attached to 
them by specific receivers. After this is already done, they 
oligomerize, creating ring-shaped heptamer complexes. 
Hemolysin can be segregated by many different kinds 
of bacteria such as Staphylococcus aureus, Escherichia 
coli or Vibrio parahemolyticus among other pathogens. 
We can take a look at the bacterium Staphylococcus 
aureus to study more precisely the formation of these 
pores. Staphylococcus aureus is a pathogen that causes 
many infectious diseases such as pneumonia and sepsis. 
This ring-shaped complex we’ll take a look at, is called 
staphylococcal alpha-hemolysin pore. In nature, what 
happens with these pathogens is that, in its fight for 
resources, bacterium.pores. Staphylococcus aureus is a 
pathogen that causes many infectious diseases such as 
pneumonia and sepsis. This ring-shaped complex we’ll 
take a look at, is called staphylococcal alpha-hemolysin 
pore [6]. 

Protease

Are extracellular proteolytic enzyme produced 
by several species 01 pathogenic bacteria, both gram 
positive and gram negative. Several line of evidence 
suggest that the enzymes play a role in bacterial virulence 
Especially, by E.coli, gonorrhea , bacterial meningitis 
,and upper respiratory infections this enzyme can be 
detected quantitatively by ELISA and by measuring the 
lysis aria after plating on skim milk agar media [7].

Acridine Orange

Acridine Orange (AO) is an organic compound 
used in nucleic acid selective fluorescent cationic dye 
useful for cell cycle determination at 502nm &emission 
maximum shifts to 460nm (blue). A.O will also enter 
acidic compartment such as lysosomes & become 
pronated & sequestered in this low pH conditions . the 
dye will emit orange light Thus Acridine orange can 
be used to identify engulfed apoptotic cell , because it 
will fleuoresce up on engulfment the dye is often used 
in epifluorescence microscopy & cytometry analysis of 
cellular physiology &cell cycle status [8].

Materials and Methods

Sample collection

Fourty seven bacterial samples used in this study 
were obtained from midstream urine of U.T.I patients.

Bacterial Diagnosis

Initial diagnosis depending on gram reaction and 
morphological characteristics of the colonies based on 
bacterial growth on macConkey agar , blood agar and 
EMB (Eosine methylene blue medium). , as well as 
the number of biochemical test and VITEK2 compact 
system)(Biomeriex –France).

Acridine orange A.O. 

In this part of study , the highly E. coli protease 
producer were used for studying the effect of curing agent 
A.O. concentration of (0, 10-1 to 10-10) by dissolving 
0.1 mg of acridine orange in 10ml D.W. then the above 
concentration were prepared and added to a plate of skim 
milk agar and blood agar seeded with alawn of nutrient 
broth(18-24 h) culture of E. coli no.6. Then the protease 
production and haemolysin production were measured at 
each concentration [9]. 

Protease production [10]

Protease activity were measured before and after 
acridine orange by measuring the diameter of lysis 
area( in mm) after growing of isolates of (18-36h) 
of incubation at 37°C on skim milk agar media of all 
isolates using well methods.

Haemolysin production [10]

Haemolysin production were measured before and 
after acridine orange by measuring the lysis activity of 
isolate after growing on blood agar medium of (18-36h) 
of incubation at 37°C by spreading method.

DNA profile by gel electrophoresis 

Bacterial plasmid DNA was extracted from cultured 
cells using the alkaline SDS method with promega DNA 
kit described by as follow [11]:

25ml culture was centrifuged, resuspended the 
pellet in 0.5ml of lysozyme solution containing (0.3M 
NaOH, 2% SDS) mix and incubate at 70°C for 15min, 
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add 0.08ml of acid phenol/chloroform (1:1) and mix 
gently, separate phases by centrifugation at 1000xg for 
10 min and transfer the upper aquous phase to a new 
Eppendroff tube containing 0.07M sodium acetate 
and 0.7ml isopropanol, centrifuge again for 2min, the 
pellet dissolve in 0.05ml TE buffer, Stored at 4°C and 
samples were electrophorated using 0.7% agarose with 
5V/cm for 2h, after ending of electrophoresis process, 
the gel was exposed to U.V light with 340nm to observe 
plasmid bands.

Results and Discussion 

The present study included (47) samples from U.T.I. 
patients with different ages and sexes from different 
hospitals even laboratories. Bacterial isolates were 
identifi ed to the level of subspecies using the traditional 

biochemical and morphological test described by [10] 
and then confi rmed by VITEK2 compact system. So, 
the results revealed that all (47) isolates were belonged 
to E.coli and only(28) isolate showed the ability for 
protease and haemolysin production(59.5%).

Protease production and Haemolysin Formation 
by E. coli isolates

The production of extracellular protease from a 
number of pathogenic bacteria represent one of the 
most important virulence factors have a wide spread of 
interesting fi eld for studying, the results of this study 
showed that E. coli no.6 was the highest activity ( 24 
mm in diameter) by measuring the diameter of lysis area 
on skim milk agar media (or by wells method) while E. 
coli no.18 the was the lowest protease activity (12mm in 
diameter) as shown in table (1) and fi gure (1), fi gure (2).

Figure 1: The haemolysin production by E.coli on blood agar media 
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Figure 2: The protease production by E.coli on skim milk agar media

These fi ndings are in agreement with results obtained 
by Taher (2003) who found similar and higher results 
of protease from Proteus mirabilis, in some genetic 
studies of protease production from different bacteria 
found that it is chromosomally determined [12,13]. There 
are many factors affect protease production such as the 
time of incubation, the presence of enhancers, metals. in 
addition, protease can cleavage the immunoglobulin and 
many immune cells [14].

In contrast, our results showed that all the 28 E. 

coli isolates showed complete haemolysin formation 
(100%) as in table (1) and fi gure (2). These results are 
agreement with that of Podschan et al (2000) which 
they can isolate a high frequency of Germany clinical 
isolates that have similar virulence factors activity like 
capsule production, siderophores, resistance to serum 
and protease production [15]. Also a high Beta-TEM-59-
lactamaseresistance and others including protease and 
haemolysin production by K. Oxytoca were isolated at 
(26%) from different European clinical sources [16].

Table 1: Showed both the protease activity and haemolysin production of 28 E. coli isolates 

 Activity 
Isolation No. 

Protease activity diameter of lysis 
area

(mm)
haemolysin production

1 18 100%

2 16 100%

3 16 100%
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4 14 100%

5 16 100%

6 24 100%

7 18 100%

8 20 100%

9 16 100%

10 16 100%

11 20 100%

12 20 100%

13 14 100%

14 14 100%

15 16 100%

16 18 100%

17 16 100%

18 12 100%

19 14 100%

20 14 100%

21 14 100%

22 16 100%

23 16 100%

24 16 100%

25 18 100%

26 18 100%

27 20 100%

28 16 100%

Cont... Table 1: Showed both the protease activity and haemolysin production of 28 E. coli isolates 

The Effect of acridine-orange on both Protease 
and haemolysin production by E. coli isolates

The results were shown in table (2) represent that 
the mutagenic agent (acridine-orange) have an effect 
at concentrations (stock solution, to 106) at which all 
28 isolates loss the protease activity and haemolysin 
production, while little and normal activities were 
observed at concentrations (10-5 to 10-10) as in table 
(2). These findings are in agreement with the results 

obtained by many researchers [17] who found many 
of antibiotic resistance were plasmid determined and 
affected after curing experiments. In contrast, many 
results revealed the chromosomally determined abilities 
such as Actinorhodin-like substance production by 
Streptomyces IQ45 [17]. Jones et al (1990) isolate many 
Proteus mirabilus mutants affect their virulence factors 
[18].
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Table 2: Show the effect of acridine-orange concentration on both protease and haemolysin production 
by E.coli isolates

 Bacterial Activivty 
Acridine orange solution

Protease production haemolysin production

Stock solution No activity No activity
10-1 No activity No activity
10-2 No activity No activity
10-3 No activity No activity
10-4 No activity No activity
10-5 Little (10mm) 100%
10-6 Normal(14mm) 100%
10-7 Normal 18mm 100%
10-8 Normal 22mm 100%
10-9 Normal 24mm 100%
10-10 Normal 24mm 100%

DNA profi le by gel-electrophoresis 

The results of DNA profi le by gel-electrophoresis of 
both normal and cured isolates showed the prescence of 
chromosomal and plasmids DNA bands (520 & 950 bp) 
in (6, 7) isolates respectively in (normal case) while only 
chromosomal bands observed in E. coli isolates 8 which 
treated with acridine-orange at concentrations (10-2 
and 10-4) as in fi gure (3), the absence of plasmids was 
correlated with the absence of protease production and 
haemolysin formation by E.coli isolates as mentioned 

below which explain the fact of their genetics, they may 
be, in most probable plasmids determined neither than 
chromosome. 

Finally, the obtained results in this research showed 
that acridine-orange have an effect on the virulence 
factors especially protease and haemolysin formation 
due to the mutagenic effect on the specifi c genes of their 
production by E. coli isolates under this study. 

Figure 3: Agarose gel electrophoresis of both chromosomal and plasmid DNA isolated from E.coli 
iraqi isolates.lane 6,7 represent normal isolate, lane 8 represent treated isolate with acridine orange at 

concentration (10-2 and 10-4) , M represent a marker. 
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Another study showed the presence of one mega 
plasmid band of Bacillus thuringenisis after 1.30h of 
electrophoresis while, there is a complex plasmid profile 
with different molecular weight occure within the same 
species, This reason may related to the differences of 
plasmid properties between strains related to the same 
species or even subspecies level [19]. 
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Abstract
Background: many organs of the body such as kidneys, skin, joints, nervous system, blood cells, blood 
vessels and serous membranes can be affected by systemic lupus erythematosus (SLE). A wide range of 
this disease effects may be attributed to its behavior as an autoimmune disease; this means, numerous 
complications of SLE with many organs can be results. In this study, levels of serum human epdidymis 
secretory protein4 (HE4) and insulin like growth factor binding protein-2 (IGFBP-2) for Iraqi patients in 
SLE with and without lupus nephritis (LN) were investigated to knowledge their ability to be useful markers 
for identification of kidney diseases, like lupus nephritis and chronic kidney disease in patients who suffering 
from SLE. 

Methods: one hundred twenty subjects from both sexes were enrolled in this study. They have been classified 
into two patients groups together with the control group. Forty patients of SLE with LN (8male-32female) 
with age range (19-44) years, represent the first patients group, the second patients group includes forty 
patients suffer from SLE without LN at (16-45) years age range and the control group which consists of 40 
healthy subjects with age range (19-62) years. HE4 and IGFBP were estimated by ELISA method. 

Results: results show high level of HE4 and IGFBP in both patient groups with SLE in comparison with 
control group. At the same time, results confirmed a high positive correlation between HE4 and IGFBP (r = 
0.85, p<0.01), ROC analysis data revealed that HE4 is the best parameters for predicting development lupus 
nephritis as a main complication of SLE disease.

Conclusion: both patient groups revealed a significantly increase in levels of HE4 and IGFBP compared 
with control group. High positive correlation coefficient between HE4 and IGFBP is obtained. Data of ROC 
analysis confirmed that HE4 represents a better biomarker for diagnosis of LN in patients with SLE disease. 

Keywords: SLE, LN, HE4, IGFBP-2, CKD 

Introduction

Systemic lupus erythematosus (SLE) complications 
include many organs; lupus nephritis represents the 
major one of these complications that consists about 
50% of patients with SLE disease (1). Previous studies 
were referred to the association between hyperglycemia 
and nephropathy (2, 3), neuropathy (4, 5), osteoporosis (6, 

7) and the treatment by plant extracts (8, 9). In spite of 
the early diagnosis and fast treatment of renal disease 

course, which attributed to the extensive of treatment, 
it is very necessary to determine a suitable bio marker 
to predict lupus nephritis in patients with SLE at early 
time (10, 11). 

The identification and characterization of HE4 
was conducted in previous study (12), it is widely 
detected in different organs that include salivary glands, 
kidney, respiratory tract and nasopharynx (13-15), while 
numerous studies were reported that HE4 coordinated 

DOI Number: 10.37506/ijfmt.v14i4.12287
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or no coordinated with the tumor marker (cancer antigen 
125) to follow the development of ovarian cancer (16-17). 
Lately, considerable augmentation of HE4 level was 
found in different kidney disorders (18-19). 

Proteins that binding with insulin growth factor, 
which are abbreviated as (IGFBPs) form a high affinity 
secreted proteins group that serves for transport and 
regulating bioavailability and function of IGFs. Family 
of IGFBPs consists of six types of IGFBP, specifically 
IGFBP1 - IGFBP6. On the other hand, some proteins with 
little binding attraction to IGFs were mistakenly named 
as IGFBP7, IGFBP8 and IGFBP9 (20-21). Depending 
on the protein composition conservation and the rising 
binding similarity, just the six types of IGFBPs are true 
binding proteins to the IGFs. Accordingly, in the case 
of cancer status “through IGF-independent pathways’’ 
and autoimmune diseases “via IGF dependent and 
IGF-independent pathologies” IGFBPs participate in 
development of SLE complications disorders (22-23). 

This study aimed to estimate of HE4 and IGFBPs 
levels in sera of patients with SLE disease and its 
complication of LN, to knowledge their ability, whether 
be useful as biomarkers that can applied for early 
predicting for this complicated disease. 

Materials and Methods

One hundred twenty persons from both genders 
were enrolled in this study, who attended to Baghdad 
Teaching Hospital/Medical City, Iraq, for a period 
(December 2018 to May 2019). They are classified 
into patients group and control group. Patients group 
is subdivided into two groups: first patients group 
include 40 patients who suffering from SLE with LN 
(8male-32female) with age scope (19-44) years, second 
patients group consist of 40 patients in SLE without LN 
with age variety (16-45) and 40 hygienic subjects as 

control group with age range (19-62) years. Screening 
markers that include dsDNA and ANA together with 
C3 and C4 were used in clinical diagnosis for patients 
group without LN, whereas patients with renal nephritis 
analyzed by biopsy. Venous blood (5 ml) was drawn 
from each subject into a suitable syringe at the period of 
8.30-11 AM. An adequate amount (3 ml) was transferred 
into sterile tubes. Three ml of each sample transferred 
to sterile plain tubes and permitted to coagulate at room 
temperature, then centrifuged for 15 min at 3000 RPM. 
The obtained serum were divided into numerous aliquots 
and directly frozen at -20 °c until tested. The remaining 
amount (2 ml) of the blood specimens were transferred 
into EDTA tubes for hematological analysis. HE4 and 
IGFBP analyzed by ELISA kit using sandwich method. 

Statistical Analysis

Statistical programs include ANOVA, LSD, ROC, 
and Chi square were applied in this study to distinguish 
of results differences factors, probability, correlation 
coefficient and the best biochemical factors that can be 
represent a better biomarker for early prediction of the 
studied disorders(24) .

Results

Values of several factors that include age, BMI, 
duration of disease, urea, creatinine, total protein, 
Albumin C3, C4, ANA, Anti ds DNA, ESR and h-CRP 
for all the studied groups were recorded in table (1). The 
results exhibit a significance differences in age between 
patients and healthy groups (p<0.01), a significant 
increase was shown in body mass index (BMI), blood 
urea (BU), creatinine (Cr) , ANA, Anti dsDNA, ESR and 
h-CRP in patient groups (SLE with LN ,SLE without 
LN) in comparison with control group. Whereas, a 
significant decrease was found in total protein, Albumin 
C3, C4 in patient groups than healthy subjects.

Table (1): Demographic and clinical characteristics 

LSD value

Mean ± SE

Factors
ControlSLE with 

nephrites
SLE without 

nephrites

4.400 **41.02 ± 2.01 a31.05 ± 1.33 b29.37 ± 1.25 bAge (year)
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1.438 **26.94 ± 0.40 b29.56 ± 0.61 a28.54 ± 0.49 aBMI (kg/m2)

0.657 **---6.11 ± 0.26 a3.63 ± 0.19 bDuration (year)

2.45 **23.47 ± 0.88 c57.98 ± 1.06 a31.08 ± 0.63 bUrea (mg/dl)

0.348 **7.05 ± 0.17 a6.50 ± 0.08 b6.66 ± 0.08 bTotal protein (mg/dl)

0.139 **0.815 ± 0.04 b1.785 ± 0.06 a0.887 ± 0.03 b Creatinine (mg/dl)

0.592 **4.21 ± 0.08 a2.96 ± 0.34 b3.55 ± 0.07 bAlbumin (mg/dl)

8.86 **161.56 ±5.13 a80.55 ± 1.33 c90.81 ± 1.38 bC3 (mg/dl)

5.23 **47.96 ± 3.10 a25.03 ± 0.78 b23.23 ± 0.46 bC4 (mg/dl)

4.68 **10.66 ± 0.90 c75.48 ± 2.37 a60.23 ± 1.39 bAnitdsDNA (IU/ml)

2.24 **1.264 ± 0.80 c19.01 ± 1.07 a7.45 ± 0.34 bANA (IU/ml)

1.077 **1.800 ± 0.15 c15.14 ± 0.60 a9.32 ± 0.22 bh-CRP 9(mg/l) 

2.44 **4.88 ± 0.21 c57.84 ± 1.22 a47.09 ± 0.85 bESR (mm/h)

** (P<0.01).
differed in significant values of the measured factors in this table are represented by different letters in the same row 

Table 2 shows mean± SE values of HE4 and IGFBP-2. The results referred to present a significant increase 
in these parameters within patient groups (SLE with LN and SLE without LN) than control group. 

Table -2: Mean ± SE of HE4 and IGFBP-2 levels in all the studied groups 

parameters 

Mean ± SE

LSD value 
SLE without 

nephritis SLE without nephritis control

HE4 (pmol/l) 5.34 ± 0.30 b 24.51 ± 2.63 a 3.94 ± 0.87 b 4.52 **

IGFBP-2 (ng/ml) 5.34 ± 0.41 b 39.08 ± 3.22 a 1.17 ± 0.12 b 5.26 **

** (P<0.01).
differed in significant values of the measured factors in this table are represented by different letters in the same row

The correlation between HE4 and IGFBP-2 was conducted. The results revealed very strong correlation 
coefficient (0.85) between HE4 and IGFBP-2 as shown in figure 1. 

Cont... Table (1): Demographic and clinical characteristics 
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Figure (1): The correlation between HE4and IGFBP-2 

Correlation between each of HE4and IGFBP-2 and other parameters in this study was studied. Correlation study 
was included two cases, SLE with nephritis and without nephritis. The results confi rmed that no correlation occurred 
between these parameters as shown in tables 3.

Table 3 shows correlation between HE4, IGFBP-2 in SLE patients group without nephrites and other 
relevant biochemical parameters. 

parameters
HE4 IGFBP-2

r p r p

Age -0.26 0.103 -0.27 0.086

BMI 0.03 0.810 -0.08 0.585

Creatinine -0.21 0.188 -0.17 0.283

Total protein -0.13 0.393 -0.03 0.847

Albumin 0.07 0.661 0.08 0.595

h-CRP -0.06 0.668 -0.04 0.798

ESR -0.17 0.283 -0.09 0.547

C3 -0.06 0.681 -0.04 0.771

C4 -0.04 0.780 -0.01 0.968

Anti ds DNA 0.23 0.139 0.14 0.360

ANA 0.05 0.741 -0.01 0.930

* (P: 0.01-0.05), ** (P: less than 0.01), NS (P: More than 0.05).
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ROC analysis has been applied in this study; the analysis reveals that both HE4 and IGFBP-2 are increased 
significantly. The level of HE4 considers a strong parameter to diagnose SLE (P<0.0001). Also, the results of ROC 
analysis showed that both sensitivity (98.7%) and specificity (97.5%) recorded at a value of ≤ 2.41(pmol/l).

Consequently, the test value below 2.41 (pmol/l) considers abnormal case (disease condition) while, the value 
above 2.41(pmol/l) represents the healthy condition. As shown in figure (2). 
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Figure (2) shows the ROC curve data for HE4 

ROC analysis for IGFBP-2 also drawn, the AUC 
was found to be (0.994). The best cut-off point derived 
from the ROC curve shows a sensitivity of (93.7%) and 
specificity of (100.0%), it is found to be of≤2.81(ng/
ml). That means, the test value less than 2.81(ng/ml) 
represents the abnormal case (disorders condition), 
whereas the value more than 2.81 (ng/ml) refers to 
the healthy case, the significance level is obtained at 
(P<0.001). 

Discussion

The investigation of association of both HE4 and 
IGFBP-2 with SLE complications like LN patients 
considers the first attempt that conducted for Iraqi 
patients. HE4 and IGFBP-2 levels were found to be 
increased in disease case than healthy condition. On 

the other hand, all the screen factors that mentioned in 
this study have been useful to follow the development 
the complications for this type of diseases, but they 
represent a modest predictive value (25).

Lupus nephritis identification can be conducted 
by invasive test. This test is not accepted by patients. 
Moreover this invasive test considers unreliable test due 
to the global kidney status. Thus, noninvasive biomarker 
that can early discriminate LN before kidney injure in 
the case of SLE disease. Consequently, HE4 level in 
lupus nephritis is found to be higher than in patients 
without LN, and higher than control. The mechanism of 
HE4 elevation is not clear yet. The suggested mechanism 
in previous study and our study can be summarized on 
the basis of the dysfunction of kidney may let to escape 
HE4 out of kidney which leads to elevation of its level in 
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blood especially in the fibrosis case. Thus, the elevation 
of HE4 and renal disorder may be an interactive loop (26). 

In spite of approved HE4 to follow the growth of 
ovarian cancer, several attempts were conducted to 
apply its medical values to in other diseases as reported 
in previous studies (27). 

It was reported that IGF-1 IGFBP4 and IGFBP6 
involved in tumor growth and some other disease such as 
SLE and LN. In other studies IGFBP2 was investigated 
in SLE disease, the studies referred to that IGFBP2 as a 
best predictor for kidney histopathology and biological 
changes in lupus nephritis(28). 
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Abstract
The use of antibiotics in poultry can encourage antibiotic resistance, one of which is Escherichia coli which 
produces Extended Spectrum Beta-Lactamase. Extended Spectrum Beta-Lactamase is most produced by 
Escherichia coli. This study was carried out in a cross sectional descriptive manner aimed to determine 
the prevalence of ESBL in Escherichia coli bacteria in layer and broiler chicken farms in Talun and 
Kademangan subdistricts, Blitar district. Samples of 76 cloacal swabs were taken from laying hens and 
broilers. Positive isolates of Escherichia coli were tested for antibiotic sensitivity on agar-resistant Mueller-
Hinton agar and Escherichia coli-resistant beta lactam (ampicillin) groups and then confirmed using the 
Double Disc Synergy Test, to confirm as Escherichia coli producing ESBL. The results showed a high 
prevalence of MDR in commercial chicken farms in Blitar district. Escherichia coli has MDR resistance 
properties in Layer Chicken in Talun sub-district by 88.23%, and in Kademangan sub-district by 63.16%, 
while for Broiler chickens in Talun sub-district by 90% and in Kademangan sub-district by 100%. The 
prevalence of Escherichia coli producing ESBL in Kademangan Sub-district was 15.79% and in Talun sub-
district by 5.88%, while in Broiler chickens in Kademangan sub-district was 85%, and in Talun sub-district 
the Escherichia coli producing ESBL was not detected.

Keywords: Broilers, Escherichia coli, Extended spectrum beta-lactamase, Layer, Multidrug resistance

Introduction

The use of antimicrobials in the field of animal 
husbandry provides benefits for animals and breeders, 
but can pose a risk of antimicrobial resistance if the use 
is not appropriate to the dose or time of use. Animal 
husbandry is one source of antimicrobial resistance (1,2). 
The consumption of antibiotics medically in the animal 
sector reaches around 80%, mostly to promote growth 
in healthy animals. The World Health Organization 
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(WHO) recommends that farmers stop using antibiotics 
regularly to promote the growth and prevention of 
diseases in healthy animals. WHO recommendations 
aim to help maintain the effectiveness of antibiotics 
that are important for human medicine by reducing 
unnecessary use in animals (3). The use of antibiotics 
in animals can encourage antibiotic resistance, one of 
which is Escherichia coli which produces Extended 
Spectrum Beta-Lactamase (ESBL) (1,2,4).

Extended Spectrum Beta-Lactamase (ESBL) is most 
commonly produced by Enterobacteriaceae, especially 
Escherichia coli and Klebsiella pneumoniae (5). ESBL is 
derived from the mutated beta-lactamase enzyme. This 
mutation causes an increase in the enzymatic activity 
of beta-lactamase (6). Beta-lactamase is an enzyme 
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produced by bacteria that functions against beta-lactam 
antibiotics (7).

The main bacteria that produce ESBL are 
Escherichia coli and Klebsiella species (5,8). ESBL-
producing bacteria can also be resistant to the antibiotics 
class of aminoglycoside, fluoroquinolone, tetracycline, 
chloramphenicol, and sulfamethoxazole-trimethoprim 

(9). The multidrug nature of resistance to third generation 
cephalosporin and other class antibiotics is often found 
in ESBL-producing bacteria (10). Infections involving 
ESBL become an outbreak that exacerbates the infection 
of other diseases (1). The existence of ESBL-producing 
Escherichia coli in poultry in Indonesia has been 
reported in broiler feces in chicken slaughterhouses in 
Bogor by molecular detection (genotypic) examination 
using a PCR of 6% (11) and clinical microbiology 
(phenotypic) examination by the double disc method 
of 25% (10). Chicken livestock and egg production are 
important economic activities in Blitar District, with the 
second largest level in Indonesia involving thousands of 
workers (12). Poultry is one of the important reservoirs of 
zoonotic bacterial agents (2). 

Materials and Methods

Research design

This research is a descriptive study conducted in the 
form of cross sectional observation with the aim to see 
the relationship of the prevalence of Escherichia coli 
producing ESBL and its relationship with laying hens 
and broilers as carrier birds in Kademangan and Talun 
subdistricts, Blitar District. 

Sampling and bacterial isolation

Samples of 76 cloacal swabs were taken from laying 
hens and broiler chickens in Talun and Kademangan 
subdistricts, Blitar. Random sampling of chicken 
cloaca swabs using sterile cotton swabs Amies Viscosa 
transport media (deltalab, Spain). And stored in a coller 
box before being taken to the laboratory (13). Samples are 
stored at cold temperatures and taken to the laboratory 
for the isolation of Escherichia coli bacteria. Bacterial 
isolation on MacConkey selective media 3 (Oxoid, 
England) incubated at 35-37 ℃ for 20-24 hours, then 
biochemical identification of bacteria was carried out 
with the IMVIC and TSIA tests (14,15). 

Antibiotic sensitivity test and ESBL-producing 
Escherichia coli confirmation test

Positive isolates of Escherichia coli were tested 
for antibiotic sensitivity tests on Mueller-Hinton agar 
(Merck, Germany), (16) using an antibiotic disk, namely 
the antibiotic ampicillin 10μg (Oxoid, England), 
streptomycin 10μg (Oxoid, England), erythromycin 
15μg (Oxoid , England), tetracyicline 30 μg (Oxoid, 
England), sulphamethoxazole-trimethoprim 25μg 
(Oxoid, England). Bacterial isolates were determined to 
be sensitive to antibiotics is determined through the size 
of the diameter of the light zone or inhibition formed 
based on CLSI standard recommendations (14,16,17). 
Escherichia coli which is resistant to beta lactam 
group is then confirmed by Double Disc Synergy Test 
(DDST), to confirm it as an ESBL-producing bacteria. 
This confirmation test used the Amoxycillin-clavulanic 
30μg antibiotic disc (Oxoid, England), Cefotaxime 30μg 
(Oxoid, England), Ceftazidime 30μg (Becton Dickinson, 
USA), and Aztreonam 30μg (Oxoid, England) (14,16). The 
results of the evaluation after incubation showed that the 
inhibition zone that appeared in the cup was measured 
based on CLSI guidelines (16,18,19). 

Results and Discussion

Results of Isolation identification of a total of 76 
layer cloaca swabs and broiler chickens in Talun and 
Kademangan sub-districts, Blitar District, as many 
as 76 (95%) positive isolates of Escherichia coli. The 
existence of Escherichia coli in the chicken cloaca 
swab respectively 36 (90%) isolates in laying hens and 
40 (100%) Escherichia coli isolates in broiler chicken 
cloaca swabs in Talun and Kademangan subdistricts, 
Blitar. This result was in line with research which states 
that the presence of Escherichia coli in broilers cloaca 
is 68.75% (20). 

The Escherichia coli resistance pattern (Figure 1) in 
the chicken cloacal swab in Talun sub-district (Table 1) 
showed the results in the laying hens, there is resistance 
to the antibiotic Ampicillin by 88.24%; in Streptomycin 
antibiotics resistance of 70.58%; Erithromycin 
antibiotic resistance was 88.24%; in Tetracyclin 
antibiotics resistance is 29.41%; in sulphamethoxazole-
trimethoprim antibiotic resistance was 94.12%. 
Escherichia coli resistance patterns in broiler chickens, 
there was resistance to ampicillin antibiotics by 95%; 
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the antibiotic Streptomycin resistance is 80%; the 
antibiotic Erithromycin resistance is 80%; in Tetracyclin 
antibiotics resistance of 70%; in sulphamethoxazole-
trimethoprim antibiotic resistance by 75%.

The resistance pattern of Escherichia coli in 
chicken cloaca swabs in Kademangan subdistrict (Table 
1) showed that in laying hens, there is resistance to 
Ampicillin antibiotics at 68.43%; in Streptomycin 
antibiotics resistance of 68.43%; the antibiotic 
Erithromycin resistance was 73.68%; the Tetracyclin 
antibiotic resistance was 42.12%; in sulphamethoxazole-
trimethoprim antibiotic resistance was 52.64%. The 
resistance pattern of Escherichia coli in broiler chickens, 
there was resistance to the antibiotic Ampicillin by 
100%; the antibiotic Streptomycin resistance wss 
95%; the antibiotic Erithromycin resistance wais 
80%; in Tetracyclin antibiotics resistance of 15%; in 
sulphamethoxazole-trimethoprim antibiotic resistance 
by 90%.

The high level of resistance occurrence in laying 
hens in Blitar district is in line with the results of the 
sensitivity test in laying hens in Bogor, which shows the 
level of resistance in Amoxicillin (84.62%), Kanamycin 
(69.24%), Colistin (63.75%), Doxycycline (53.75%) %), 
Neomycin, and 100% in Tetracycline, Ciprofloxacin, 
Enrofloxacin (10). Other studies stated that the level 
of resistance of Escherichia coli bacteria in broilers in 
Bogor Regency to ampicillin (89.5%), streptomycin 
(84.2%), erythromycin (86.8%), tetracycline (89.5%), 
and trimethoprim-sulfamethoxazole (76.3%) (21). 
High antibiotic resistance in broiler chickens was also 
reported in Jordan, where the highest resistance level in 
sulphamethoxazole-trimethoprim, was 95.5% (22).

Escherichia coli which has MDR resistance (Figure 
2) properties in laying hens on Talun sub-district is 
88.23% (15/17), and in Kademangan sub-district is 
63.16%. A large number of antibiotics used in layer 
chicken farms are also used for human therapy, resulting 
in selection of pathogenic bacteria that are resistant 
to several kinds of drugs. Infection by Escherichia 
coli can be treated using sulfonamides, ampicillin, 
cephalosporins, chloramphenicol, tetracycline and 
aminoglycosides. Aminoglycosides are poorly absorbed 
by the gastrointestinal tract, and have toxic effects on the 
kidneys. The most commonly used type of antibiotic is 

ampicillin (23).

The prevalence of Multi-Drug Resistant (MDR) 
Escherichia coli bacteria in Broiler chickens in Blitar 
District is quite high (Figure 2), among others in Talun 
sub-district by 90% (18/20) and in Kademangan sub-
district by 100% (20/20). Antibiotic resistance to 
Escherichia coli from broiler cloaca swabs on some 
antibiotics is a result of the continuous use of antibiotics 
by farmers to prevent and treat disease. Silbergerd et 
al. (2008) states that the addition of antibiotics in feed 
is a major factor in the increase in the prevalence of 
antibiotic resistance. Feed in the business of broiler 
chicken farming is a major component that reaches 
60%, so that if the food circulating on the farm contains 
antibiotics can be a source of resistance (23).

The prevalence of antibiotic resistance tends to 
increase, one of which is the Extended Spectrum Beta 
Lactamases (ESBL) producing bacteria a group of 
enzyme-producing bacteria that can hydrolyze beta 
lactam antibiotics containing oxyimino groups such as 
cephalosporins one to third generation and aztreonam. 
This research was carried out in a cross sectional 
descriptive manner aimed to determine the prevalence 
of ESBL in Escherichia coli bacteria (Figure 3) in layer 
and broiler chicken farms in Talun sub-district and 
Kademangan sub-district, Blitar district.

The prevalence of ESBL-producing Escherichia 
coli (Table 1) in Kademangan District was 15.79% 
and in Talun sub-district it was 5.88%. The prevalence 
rate of Escherichia coli producing ESBL in the laying 
hens cloacal swab was the same as the results of the 
Escherichia coli study in the laying hens cloacal swab 
in Thailand by 6.7% (24), but this result is much smaller 
than the rate of Escherichia coli producing layer ESBL 
in Thailand. in India in chicken layers around 42% (25). 
The prevalence of Escherichia coli producing ESBL in 
Broiler chickens (Table 2) in Kademangan sub-district 
was quite high (Figure 3), including 85% (17/20), while 
in Talun sub-district Escherichia coli producing ESBL 
was not detected. The prevalence rate of Escherichia 
coli producing ESBL in cloaca swabs in broiler chickens 
is consistent with the prevalence of Escherichia coli 
producing ESBL in India in broiler chickens around 
87% (25). 

Table 1. Percentage of ESBL-producing Escherichia 
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coli resistance from layer and broiler farms on Kademangan and Talun sub-districts, Blitar District.

Note : AMP = ampicillin , S= Streptomycin , E= Erythromicin , TE= Tetracycline , SXT= Sulfamethoksazol-
Trimetropin 

Figure 1. (A) Patterns of Escherichia coli resistance to several classes of antibiotics (1) Ampicillin, (2) 
Streptomycin, (3) Erythromicin, (4) Tetracycline, and (5) Sulfamethoxazole-Trimethropin 

(B) Escherichia coli producing positive ESBL by the method Double Disc Synergy Test (DDST). Arrows: 
Synergy forms, ATM: Aztreonam, CAZ: Ceftasidime, AMC: Amoxycillin clavulanic, and CTX: Cefotaxime. 

Figure 2. Multidrug resistant (MDR) Escherichia coli from layer and broiler farms on Kademangan and 
Talun sub-districts, Blitar District 

Figure 3. Escherichia coli producing ESBL in layer and broiler chickens in Kademangan and Talun sub-
districts, Blitar District
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Conclusion

Escherichia coli which has MDR resistance 
properties in layer and broiler chickens in Talun and 
Kademangan sub-districts is quite high, around 60-
100%. The prevalence of Escherichia coli producing 
ESBL in laying hens in Kademangan Sub-district was 
15.79% and in Talun sub-district by 5.88%, while the 
prevalence of Escherichia coli producing ESBL in 
Broiler chickens in Kademangan sub-district was 85% 
(17/20), and in Talun sub-district it was not detected. the 
prevalence of Escherichia coli producing ESBL. 
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Abstract 
Objectives: The present study was aimed to compare the adherence and satisfaction with deferoxamine 
(Desferal®) versus deferasirox (Exjade®), a novel oral iron chelator, in patients with transfusion-dependent 
beta-thalassemia.

Patients and Methods: In this cross‐sectional, single-center study, 108 homozygous βthalassemia major 
patients aged between 3-21 years old were enrolled. They were on regular blood transfusions and iron 
chelators (either deferoxamine or deferasirox) for about three months. Another fifty-six apparently healthy 
non-thalassemic subjects were enrolled as a control group. Results: Adherence and satisfaction wereassessed 
byusing a simplequestionnaire establishedduring an interviewwithpatientsortheirparents.The serumferritin 
level was measuredbythe ELISAmethod.

Our findings showed that adherence and satisfaction in the deferasirox group were more than that with 
deferoxamine group patients. Serum ferritin level in the deferasirox group was significantly lower than in 
the deferoxamine group at (p˂0.001). while the control group was significantly lower than both patients 
groups at (p˂0.001). Patients on deferasirox had lower adverse effects than the deferoxamine group since 
deferoxamine produce irritation and pain at the injection site for the patients. 

Conclusion: Our findings concluded that deferasirox is an effective iron chelator as deferoxamine but with 
better adherence and satisfaction than deferoxamine. Deferasirox can be used as a preferred iron chelator 
therapy in iron-overload patients with beta-thalassemia. 

Key Words: BetaThalassemia, Satisfaction, adherence, Iron Chelators, Deferoxamine, Deferasirox. 

Introduction

Beta-thalassemia may be a severe inherited blood 
disease that has been known to be caused by a mutation 
within the β-globin gene resulting in the excessive 
destruction of red blood cells1,2. it’s been estimated that 
over 42000 newborns are suffering from β-thalassemia 

per annum worldwide. Without transfusion, β- Cooley’s 
anemia causes death amongst infected children before 
the age of three years old 2. Thalassemia may be a disease 
status during which patients need continuous control 
and management, regular blood transfusions can prevent 
death and reduce mortality. However, excessive iron 
accumulated from transfused red blood cells can cause 
organ failure3,4. Therefore, iron chelation treatment is 
important to scale back the iron store within the body 
and improve the long-term survival rate of patients 
with thalassemia, which is taken into account important 
adjuvant therapy.4 
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Currently, the most iron chelators available for 
clinical use in Iraq are deferoxamine and deferasirox. 
Deferoxamine, which needs routine intravenous or 
subcutaneous injections from 5 to 7 days weekly, has 
been considered a typical therapy for hemochromatosis 
over the past four decades.However, the treatment with 
deferoxamine for about 8 to 12 hours daily may lead to 
poor compliance and a few negative impacts like skin 
rash, hematological toxicity, and heart problems 5-7. 

Deferasirox, a once-daily oral iron chelator, was 
introduced in 2005 as first-line therapy for patients over 
2 years aged with chronic hemochromatosis thanks to 
blood transfusions5. Although Deferasirox has some 
mild adverse events, some studies indicated that it’s a 
positive effect on lowering liver iron and producing high 
patient compliance8,9,10. 

Similar to normal individuals, Thalassemic patients 
should have normal life status, however, continuous 
transfusion, iron chelation, and clinic visits have an 
excellent psychological impact leading to rejection of 
taking their medical management at the proper way, 
which assessed by satisfaction and compliance. 

The present study was aimed to match the 
satisfaction and adherence with the deferoxamine group 
versus the deferasirox group. to verify the efficacy of 
both chelators; serum ferritin was also measured to 
match patients groups and with the control group. 

Materials and Methods 

A cross-sectional, single-center investigation study 
was carried out with the cooperation of the medical 
staff of Thalassemic Center of Ibn Al-Atheer Teaching 
Hospital in Nineveh Province, Mosul, Iraq. Ethical 
clearance was obtained from the Research Board 
Committee after approval of the protocol. 

One hundred and eight patients of 3 to 21 years old 
of age with a diagnosis of β-thalassemia and having a 
chronic iron overload from regular blood transfusions as 
assessed by serum ferritin of > 600 ng/ml were divided 
into, firstly deferoxamine group treated by 20-50 mg/
kg/day (n = 54, 30 male & 24 female) with age mean 
(13.2±4.03 years), second deferasirox group treated 
by 10-30 mg/kg/day (n = 54, 31 male & 23 female) 
with age mean (9.65±3.32 years), and the third control 

group of apparently health subject (n = 56, 36 male & 
20 female) with age means (11.8±5.3 years). In this 
study satisfaction and adherence was assessed by using 
a questionnaire which usually done during an interview 
and reporting notes for each patient 

Informed consent was taken from the patients or 
their relatives, a questionnaire regarding the personal 
and treatment details was obtained as name, age, sex, 
frequency of transfusion, type of chelation used, 
satisfaction, and adherence. 

Patient compliance depended on the patient’s use of 
deferoxamine. Five to seven times/week were regarded 
as compliance, while for Deferasirox patients, six to 
seven times/week were regarded as compliance. The iron 
overload was assessed by serum ferritin determination 
by using Ferritin AccuBind® ELISA - Monobind 
Inc. (Lake Forest, California, USA) commercial kit, 
depending on 

Chemwell 2910 fully automated devices for 
enzyme-linked assay methods. 

Data are presented as mean ± S.D. and were analyzed 
by using one way ANOVA test and nonpaired t-test 
were used to compare between the groups. RResults 
were considered statistically significant at p≤0.05. The 
correlation was done using Pearson and spearman’s 
rho depending on the type of data (parametric or 
nonparametric). 

Results

Table 1 shows that patients treated with deferasirox 
significantly were more satisfied in comparison with 
those treated with deferoxamine (90.7% vs 66.7%, 
respectively). Among patients who had previously taken 
deferoxamine then received deferasirox before the study 
77% were reported a preference for deferasirox than 
deferoxamine. 

The proportion of patients’ compliance was greater 
in those receiving deferasirox than in those receiving 
deferoxamine (90.7% vs 61.1%), as shown in Table 1. 

In this study serum ferritin levels within and between 
groups shows a wide range of variation. 

There is a significant difference (p˂0.001) in the 
serum level of ferritin between the deferoxamine group 
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(3891.2±1845.6 ng/ml) as compared with the deferasirox 
group (2212±1485 ng/ml). 

Also, there are high significant variations (p˂0.001) 
in each of the deferoxamine group and deferasirox group 
when compared with the Control group with (26.4±19.7 
ng/ml) as shown in Table 2. The importance of adherence 
can be determined by serum ferritin level mean for all 
patients (N=108, 3051±1868 ng/ml) and when grouped 
as adherence patients (N=82,2620.4±1713.2 ng/ml) and 
non-compliance patients (N=26, 4411.6±1704 ng/ml), a 
significant difference (p˂0.001) presented as shown in 
Figure 1. 

Figure 2 represents the distribution of ferritin level 
data frequency for non- adhered patients that appear 

after the mean of all patients (3051ng/ml) especially 
for deferoxamine treated patients, while the distribution 
for compliance patients before the mean of all patient 
especially for deferasirox treated patients. 

By determining correlations for all patients’ data 
(N=108), the Pearson correlation showed a significant 
positive correlation (p˂0.01) between age and ferritin 
level (r = 0.374), and negative correlation (p˂0.01) 
between serum ferritin level and adherence (r = -0.412). 
Moreover, there is a significant positive correlation 
(p˂0.01) between compliance and satisfaction (r = 0.342) 
by using Spearman’s rho correlation (nonparametric 
correlation) these correlations are shown in Table 3. 

Table 1. Percentage of satisfaction and adherence for deferoxamine and deferasirox

Parameters
Deferoxamine  
Group (N=54) DeferasiroxGroup 

(N=54) 

Satisfaction 

Satisfied 66.7% 90.7%

Non Satisfied 33.3% 9.3%

adherence 

adhered 61.1% 90.7%

Non adhered 38.9% 9.3%

Table 2. Comparison of serum ferritin between deferoxamine group and deferasirox group and each group 
with controls group 

Parameters Control Group Deferoxamine Deferasirox Group 

Serum 
26.4±19.7 3891±1845a 2212±1485b,c

ferritin Level 

a p˂0.001 vs control; b p˂0.001 vs control; c p˂0.001 vs deferoxamine group Table 3. Relationship between 
studied parameters for all patients 

Correlations   R value p-value 

Serum ferritin level Age N=108 r = 0.374 p˂0.01 

Serum ferritin level Adherance N=108 r = -0.412 p˂0.01 

Adherance Satisfaction N=108 r = 0.342 p˂0.01 
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Figure 1. Frequency of Distribution of serum ferritin level among cmplianed and non-complianed patients 
for deferoxamine group and deferasirox group 

Discussion

Iron chelators act by removing transiently available 
(labile) iron pools, either in plasma or within cells, 
because cellular storage iron (present as ferritin 
and hemosiderin) are not directly accessible for 
chelation11-13. Chelate iron is derived from two main 
sources: (a) iron released from macrophages after the 
catabolism of red cells and (b) iron released within cells 
after the catabolism of cellular ferritin and hemosiderin. 
For transfusion-dependent thalassemia major patients, 
it is important to choose an appropriate iron chelator to 
reduce iron burden in the body to prolong and improve 
the quality of life 14,15.

This study showed that Deferasirox had a rational 
better satisfaction and compliance than deferoxamine, 
especially for younger ages. Some older ages prefer 
deferoxamine because they are adapted on deferoxamine 
as part of their life or they cannot tolerate deferasirox. 
From another view no one of the chelation has very 
satisfied chelator due to limitation of normal life, so 
patients opinions about deferoxamine come from 
problem of subcutaneous injection for long period (8-12 
hours per day) with painful and ulceration at injection 
sites, these agree with (Rofail et al, 2009) who showed 

administration of deferoxamine slow subcutaneous 
infusion negatively impacts on satisfaction which 
was shown to be a determinant of adherence16. While 
Deferasirox has taken orally as an effervescent tablet 
once daily is more suitable, but have the problem of bitter 
taste with slight large particle size cause irritation to the 
larynx and induce nausea, that agrees with (Trachtenberg 
et al, 2011) when showed patients with poor adherence 
to Deferasirox noted stomach pain and bad taste 17. 
Deferasirox is preferable by 77% of patients who had 
previously been treated with deferoxamine. The reasons 
for preferring Deferasirox were, more convenient to be 
taken, less disruptive to their day or their sleep, and to 
their families, that mentioned by (Cappellini et al,2007)5. 

Serum ferritin is used as an indirect measure of 
iron overload, it is not an accurate assessment but gives 
a fairly good idea of iron overload 18,19. In this study, 
serum ferritin at the Deferasirox group was lower than 
the deferoxamine group. 

Pennel et al, (2014) when compared between 
deferoxamine versus Deferasirox showed a small 
difference of serum ferritin level means at the end their 
study 3129 ng/ml versus 3375 ng/ml respectively 20, that 
disagree with the present study which had significant 
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means variation p˂0.001 between groups 3891 ng/ml 
versus 2212 ng/ml respectively these may be due to 
more compliance for Deferasirox than deferoxamine 
that leads to decrease ferritin level more than non-
compliance while the result of this study agree with 
(Bashir and Sadoon, 2010) as they concluded that serum 
ferritin is higher in an older patient, the higher rate of 
blood transfusion and poor compliance 21. 

Also (Mahmoud and Aziz, 2012) showed significant 
variations p˂0.001 between serum ferritin levels of 
patients on deferoxamine and patients on Deferasirox 
and also for good compliance and poor compliance22. 

Improved satisfaction and convenience of a once-
daily oral dose of Deferasirox compared to deferoxamine 
has been shown in other studies10,23 which may be 
translated into increased compliance as showed in this 
study that leads to improving health outcomes and 
quality of life. 

The minor adverse effects with ease of use of 
deferoxamine or Deferasirox act as a choice factor for 
patients to determine satisfaction and compliance that 
in turn decrease ferritin level and consequently decrease 
complications, morbidity, and mortality. 

Conclusion 

It has been concluded that deferasirox is an 
effective iron chelator as deferoxamine but with a better 
satisfaction and compliance and lowered serum ferritin 
level than that of deferoxamine, in mild to moderate iron 
overloaded patients. 
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Abstract
Forensic dentistry may be defined as that branch of forensic medicine that applies dental knowledge to 
civil and criminal problems. It is the branch of Forensic sciences which utilizes the skill of the dentist in 
the processing, review, evaluation and presentation of dental evidence with the purpose of contributing 
scientific and objective data in legal processes. The methods of collecting the data utilizes the developed 
technologies and have undergone significant transformation. The methods used include, dental imaging 
techniques, bite-mark analysis, DNA analysis using oral tissues, cheiloscopy, and rugoscopy in addition 
to facial reconstruction, denture identification, comparison microscopes, and tongue prints which are the 
recent inputs in the field of forensic odontology. This article provides an overview of the recent trends in 
conventional forensic methods and also provides an insight into the recent concepts used in this field. 
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Introduction

The word forensic is derived from the ancient Roman 
“forum” the home of the law courts – and means “relating 
to the law.” Forensic dentists are involved in assisting 
investigative agencies to identify recovered human 
remains in addition to the identification of whole or 
fragmented bodies; forensic dentists may also be asked 
to assist in determining age, race, occupation, previous 
dental history and socioeconomic status of unidentified 
human beings. So a forensic dentist requires knowledge 
encompassing a number of disciplines, since the dental 
records obtained can identify an individual and can 
contribute to the information needed by the government 
to establish neglect, fraud or abuse. The role and 

importance of forensic dentistry in the judiciary is fast 
growing and hence knowledge in this field is needed by 
the general practitioner1.

It is difficult to establish the identification of a 
dead person, when the body is disfigured or mutilated 
beyond recognition as a result of criminal activities, 
accidents, natural disasters, fire, and when the body 
is in unrecognizable, decomposed state. It is in these 
situations forensic dentists play a major role. Forensic 
anthropology, fingerprinting, forensic odontology (FO), 
radiology and DNA typing can be used for identification 
of the victims. The identification of a person by means of 
dental identification is one of the most reliable methods. 
Dental identification has always played a key role in 
natural and manmade disaster situations1. 

Dental identification 

The common methods used for individual 
identification are using visual identification, personal 
information (such as height, build, age, presence or 
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absence of hair), medical information (such as scars, 
tattoos, birthmarks, implants, amputations, prosthesis), 
footprint records from a chiropodist/podiatrist, clothing, 
personal effects, fingerprints, DNA profiling and dental 
identification. Dental ID, like fingerprint ID, can be used 
as a definitive means to identify human remains, as and 
when required. It has several significant advantages, 
when used properly. The dental evidence tends to 
survive much better than does soft tissue evidence as 
the teeth are the hardest substance in the human body 
and are even harder than bone. They are resistant to the 
environmental effects that can easily damage the soft 
tissue evidence, as they are calcified.It should be noted 
that teeth are not destroyed by immersion in water, by 
desiccation, fire or by decomposition. In general teeth 
are destroyed by heat, if the temperatures increase 
more than 1000°F. As the roots of the teeth are encased 
in the alveolar bone, it provides an additional layer of 
protection2.

Traditionally, comparisons have been made between 
postmortem dental records and the antemortem (living) 
records for the presence of dental fillings, endodontic 
treatments, crowns or bridges, radiological studies to 
verify the clinical findings, the presence of malocclusions 
or dental fractures to determine whether both records 
correspond to the same individual. Several identification 
techniques are used by forensic dentists, including 
rugoscopy, cheiloscopy (lip prints), the obtainment of 
imprints, or the use of molecular techniques such as 
polymerase chain reaction (PCR) for analyzing the DNA 
contained in dental pulp tissue.Dental identification can 
be performed by examining the previous dental records 
of the deceased person to identify the similarities and 
confirm the same1,2. 

Problems in dental identification3

The dentist may encounter problems with dental 
identification because of the lack of an organized 
structure and adequate knowledge. They may use 
multiple systems to identify the procedure provided for 
a patient and to indicate the nature of the treatment. The 
forensic dentist should be familiar with all the types 
of common treatments and materials including the 
charting and numbering system. They should be able 
to differentiate the normal functional wear and other 
age related changes from the abnormalities. In general, 

the changes are not distinct over a short period of time, 
but over an extended time period the small changes can 
accumulate to produce significant differences3. 

Dental identification can have three different 
applications:

(a) Comparative identification, in which the 
postmortem dental records are compared with the 
antemortem records of an individual in order to establish 
whether both records correspond to the same person.

(b) The obtainment of dental information to narrow 
the search for an individual when the antemortem 
records are not available and there are no possible data 
referred to the identity of the subject.

(c) Identification of victims following mass disasters 
or catastrophes.

In general forensic odontology can be used in 
three areas as follows: (1) diagnostic and therapeutic 
examination and evaluation (2) The identification 
of individuals, (3) Identification, examination, and 
evaluation of bite marks. They can also be used to 
determine age, sex, and ethnicity of the person of interest.

According to American board of forensic odontology 
dental identification can be divided into four types4:

1. Positive identification: The ante-mortem and 
postmortem data match to establish that it is from same 
individual;

2. Possible identification: The ante-mortem 
and postmortem data have few consistent features, 
but because of quality of the records it is difficulty to 
establish the identity;

3. Insufficient evidence: The data is not enough to 
from the conclusion;

4. Exclusion: The ante-mortem and postmortem 
data clearly inconsistent. 

Bite mark analysis

The forensic dentist should document the available 
bite marks and its characteristics to correlate with the 
suspect. When the marks are analyzed, all the possible 
characteristics which may influence the bite including 
fractures, shape of the teeth, congenital malformations, 
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should be accounted for. The anatomical location, 
severity, and quality of the bite marks play a significant 
role in the identification of the individual. It should be 
noted that the biting surfaces of the individual groups of 
teeth are unique and related to the function. As the bite 
mark findings may deteriorate from the site of the actual 
bite, it should be documented as quickly as possible. In 
case of bites which are not visible to the naked eye, it 
should be identified using ultraviolet light illumination 
and should be recorded. It is advised to get an second 
precise impression of the bite surface to register all 
the irregularities produced by the teeth upon the skin. 
This can be done with the help of vinyl polysiloxane, 
polyether or other impression materials recommended 
for the obtainment of imprints for fixed prostheses. As 
dry saliva is hard to detect the amylase test is needed 
to identify its presence. Before the evidence evidence 
from the bite suspect is collected, a proper consent 
should be obtained. A detailed history, photographs, the 
details of extra- and intra-oral examination along with 
high-quality impressions of the upper and lower arches 
should be collected along the impression.Bite marks are 
compared by measurement of size, shape, and position 
of the individual teeth. Overlays aremost used for this 
purpose. In addition to all these methods, salivary DNA 
recovery and bacterial genotyping from the bite marks 
are the most recent ones and have become the backbone 
of forensic investigation5.

DNA analysis

DNA analysis is a new tool used in the field 
of forensic odontology, gains importance when 
conventional identification methods fail due to the effects 
of heat, traumatism or autolytic processes, distortions, 
and difficulties in analysis. There are many biological 
materials such as blood, semen, bones, teeth, hair, and 
saliva that can be used to accomplish DNA typing. With 
the advent of polymerase chain reaction which allows 
enzymatic amplification of a specific DNA sequence 
even in a negligible amount of source material, forensic 
identification using DNA analysis becomes increasingly 
popular with investigators.

The oral cavity is a useful source of DNA. The 
latter is obtained from saliva, the oral mucosal cells 
and the teeth. The main DNA source is blood, though 

in some situations this type of sample is not available 
for analysis. In teeth, DNA is found in the pulp tissue, 
dentin, cement, periodontal ligament and alveolar 
bone. Forensic dentists should incorporate these new 
technologies, since a number of methods are available 
for the extraction of DNA from biological samples, 
though no standardized protocols for their use have been 
established to date4,5. 

Cheiloscopy

Cheiloscopy is a forensic investigation technique 
which deals with identification of humans based on their 
lip traces. Like the prints present in the finger, palm and 
foot, and lip prints are also unique and do not change 
during the life of a person. Lip prints provide enough 
information for forensic investigations as the lips also 
possess furrows and grooves. Lip prints can be obtained 
at the crime scene either directly from the lips of the 
deceased or from the clothing, cups, glasses, cigarettes, 
windows, or doors. Lip prints have to be obtained within 
24 h of death to prevent erroneous data that would result 
from postmortem alterations of lip. Lip print pattern 
depends on whether mouth is opened or closed. In closed 
mouth position, lip shows well-defined grooves; whereas 
in open mouth position, the grooves are relatively ill 
defined and hard to interpret6.

Recent studies have proven lip prints as a superior 
tool compared to fingerprints and mandibular canine 
index in gender determination. Lip prints can be 
obtained using cellophane tape or a scotch tape which 
are pressure sensitive.

Rugoscopy

In case of teeth loss, due to reasons such as trauma, 
palatal rugae pattern serves as an alternative method 
for identification because of its uniqueness. As rugae is 
internally placed in the oral cavity and is protected by 
tongue and buccal pad of fat, it remains undisturbed from 
heat and other assaults. Rugae patterns change with age 
and other environmental influences such as orthodontic 
movements, tooth extraction, cleft palate surgery, 
periodontal surgery, and impacted canine eruption7,8.

Materials and methods used to analyze the rugae 
patterns includes, photographs and impression of maxillary 
arch, computer software programs (for e.g., RUGFP-
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ID), calcorrugoscopy or overlay print, stereoscopy 
(through which three-dimensional [3D] image of palatal 
rugae can be made), stereophotogrammetry (which is 
comparatively accurate)5,8.

Facial reconstruction

Face is crucial for human identity and is a boon to the 
humankind. Forensic dentistry functions only in cases 
where the face of the person is destroyed by some means. 
Skulls can remain unaltered even for millions of years 
and can provide an inimitable means of identification. 
The cranial appearance is very much helpful in 
determining the sex of the individual. Computerized 
facial reconstruction method uses a laser video camera 
interfaced with a computer or with CT scanning. The 
face can be drawn with the help of computer software 
(for e.g., Vitrea 2.3 version volumetric visualization 
software). Although exact picture of the face may not be 
made, this method helps in identifying the individual5,9.

Comparison microscopes

Examination of teeth under microscope can confirm 
sex by the presence or absence of Y-chromatin.The phase 
contrast microscope is useful in analyzing the cemental 
annulations for age estimation. A prototype Virtual 
Comparison Microscope (VCM).is a device which helps 
in analyzing the specimens simultaneously and utilizes 
images of deformed bullets, bullet fragments, and 
various types of rifling from the company’s BulletTrax-
3D system. With the VCM, it is easy to find significant 
markings in any direction while maintaining a consistent 
appearance5.

Tongue prints

Tongue is unique to each person in its shape and 
surface textures and is the only Use of tongue prints for 
forensic identification is at budding stage now. For this 
technique to be successful, the antemortem photograph 
or impression of the tongue should be available. The 
lingual morphological aspects can be preserved using 
the alginate molding technique for duplicating the 
minute details which are unique for each individual. 
The lingual impression, together with its photographic 
image, may constitute secure methods for forensic 
dentistry identification.Tongue biometric template can 
be made using three views such as left lateral view, right 

lateral view, and profile view5,10. 

Conclusion

Forensic odontology is an upcoming branch of 
dentistry with a lot of scope for development. At the 
crime scene, the forensic odontologists play a major role 
in investigating and interpreting the dental evidence. 
The unique nature of the dental anatomy and the custom 
restorations ensure accuracy when the techniques are 
appropriately employed5. A consistent effort has to be 
made to computerize all the data available to facilitate 
comparison. Efforts have to be made to maintain the 
dental records which will serve as antemortem data. Each 
dental professional has a responsibility to understand 
the forensic involvements associated with their dental 
practice. The practicing dentists and the dental students 
should be made aware of the available technologies and 
its use in forensic dentistry. New researches have to 
be encouraged in the field of forensic dentistry which 
will pave way for incorporating newer technologies in 
establishing the human identity4. 
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Abstract
On taking the consent from Head of the Department of Forensic Medicine, a retrospective study was conducted 
by analysing post mortem reports maintained in record section. Reports of post mortem examination done 
from 1st Jan 2017 to 31st Dec 2018 were analysed. Out of 520 cases done during this period, 105 (20.19%) 
were death due to asphyxia. In the same time data was also analysed with age of deceased, sex of deceased, 
season and manner of death. Among 105 cases of asphyxial deaths, males were more, accounting for 61 %( 
64) of study cases and females were 41(39%) cases. In the present study, commonest method of asphyxial 
deaths was by hanging (75.1%), followed by ligature strangulation (12.3%) and 1 case each of postural and 
sexual asphyxia was the cause of death, accounting as a least method of asphyxia deaths. When age wise 
assessment done, asphyxial deaths were most common in second and third decade of life, constituting most 
of the suicidal cases. Asphyxial deaths were almost equally distributed among all seasons. 
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Introduction

Asphyxia is a condition in which body tissues 
suffers lack of oxygen supply by some interference in 
breathing process1. Among all asphyxia deaths, hanging 
produces painless death for the victim and involves 
only a ligature material to be put around the neck and 
suspend the body, which produces unconsciousness 
within 15 seconds2. Suicidal asphyxia deaths are more 
common than homicidal. Hanging and drowning are 
commonest methods adopted in suicidal asphyxia were 
as ligature or manual strangulation are commonest 
methods in homicidal mechanical asphyxia3. In addition 
to these accidental mechanical asphyxia by traumatic 
compression of the chest and sexual erotic asphyxia 

deaths, also accounts for very minimum cases4.

Suicides and homicides by mechanical asphyxia are 
commonly seen, because if its painless, easiest and cost 
effective method of ending life. So many parameters 
play a role in increase of suicides and homicides like 
poverty, failures, marital conflicts, professional conflicts 
and population explosion. The aim of this study is to 
analyse some of the parameters those determine suicides 
and homicides by mechanical asphyxia. 

Methodology

After obtaining permission from Head of the 
Department Forensic Medicine and Toxicology, 
a retrospective analysis of post mortem reports, 
maintained in Forensic Medicine Department of 
RIMS, Raichure, was done from 1st Jan 2017 to 31st 
Dec 2018 for a period of 3 years. During this period, a 
total of 520 cases of autopsies were done. Data analysis 
was restricted only to asphyxia deaths. Among 520 
cases, 105 cases were death due to asphyxia. Hanging, 
Drowning, Strangulation, Postural and sexual asphyxia 
were included. Relationship of asphyxial deaths with 
the age, sex of the deceased, season, timing and marital 
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status was analyzed. 

Results

Total number of post mortem examination done 
during the study period were 520, of which 105 cases 
were of asphyxia deaths. The incidence of asphyxia 
deaths was more in males, i,e, 64 (61%) cases and 
females were 41 (39%) cases. The asphyxia deaths were 
more in third and fourth decades of life accounting 64 
cases in theses age groups fallowed by 12 (11.4%) in 

the age group of 41 to 50 years. Surprisingly asphyxia 
deaths were more in Hindu religion (62.8%). Marrital 
conflicts may be the important reason for ending their 
life by mechanical asphyxia, since asphyxia deaths were 
more in married individuals (63.8). Asphyxial deaths 
were almost equally distributed in all seasons with 
mere increase in the summer. Most of the suicides and 
homicides by mechanical asphyxia were in the afternoon 
between 12 pm to 6 pm (57.1%)

Table No. 01: Profile of Asphyxial Deaths

Type of Asphyxia
Female Male Total

No % No % No %

Drowning 02 1.3 03 2.8 05 4.7

Hanging
Complete 23 21.9 49 46.6 72 68.5

Partial 05 4.7 02 1.3 07 6.6

Traumatic asphyxia 00 00 03 2.8 03 2.8

Postural asphyxia 00 00 01 0.9 01 0.9

Sexual asphyxia 00 00 01 0.9 01 0.9

Strangulation
Ligature 09 8.5 04 3.8 13 12.3

Manual 02 1.3 01 0.9 03 2.8

Total 41 39 64 61 105 100

Table No.0 2: Age and Sex Wise Distribution of Asphyxial Deaths

Age in years
Female Male Total

No % No % No %

0 – 10 02 1.3 01 0.9 03 2.8

11 – 20 05 4.7 03 2.8 08 7.6

21 – 30 17 16.1 15 14.2 32 30.4

31 – 40 08 7.6 24 22.8 32 30.4

41 – 50 03 2.8 09 8.5 12 11.4

51 – 60 00 00 04 3.8 04 3.8

61 – 70 04 3.8 04 3.8 08 7.6

71 – 80 02 1.3 03 2.8 05 4.7

81 – 90 00 00 01 0.9 01 0.9

91 - 100 00 00 00 00 00 00

Total 41 39 64 61 105 100
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Table No. 03: Religion Wise Distribution of Asphyxial Deaths

Religion
Female Male Total

No % No % No %

Hindu 23 21.9 43 40.9 66 62.8

Muslim 15 14.2 19 18 34 32.3

Christian 03 2.8 02 1.9 05 4.7

Total 41 39 64 61 105 100

Table No 04: Distribution of Asphyxial Death Cases according to marital status

Marital status
Female Male Total

No % No % No %

Married 29 27.6 38 36.1 67 63.8

Unmarried 12 11.4 26 24.7 38 36.1

Total 41 39 64 61 105 100

Table No. 05: Season Wise Distribution of Asphyxial Deaths

Season
Female Male Total

No % No % No %

Rainy 11 10.4 23 21.9 34 32.3

Summer 18 17.1 31 29.5 49 46.6

Winter 12 11.4 10 9.5 22 20.9

Total 41 39 64 61 105 100

Table No. 07: Distribution of asphyxial deaths on different timings

Timings
Female Male Total

No % No % No %

Morning (6 am To 12 Pm) 04 3.8 07 6.6 11 10.4

Afternoon (12 pm To 6 pm) 21 20 39 37.1 60 57.1

Evening (6 pm To 12 am) 10 9.5 14 13.3 24 22.8

Night (12 am To 6 am) 06 5.7 04 3.8 10 9.5

Total 41 39 64 61 105 100
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Discussion

The incidence of mechanical asphyxia was 20.19% 
was more when compared to other studies.5,6 and in 
few studies7,8 the incidence was lower. The incidence 
difference may be because of different geographical area 
of population.

In the present study, the commonest type of asphyxia 
deaths are due to hanging, followed by strangulation, 
were as drowning was second commonest method in 
some of the studies5,6,7 but in one of the study6 drowning 
was most common method (59.40%) which could be 
due to the presence of water reserves in the region of 
the study. Postural and sexual asphyxia are very rare 
accounting only 1 (0.9%) case each respectively.

Asphyxial deaths were more in second (30.4%) 
and third (30.4%) decade of life, which is similarly 
observed in some of other studies6,9,10. On analysing sex 
wise, it was noticed that males were more in number 
who ended their life by means of mechanical asphyxia 
(61%) which is similar to observations reported by other 
studies7,9. This high incidence in this age group and in 
males clearly suggests that adult males are one who are 
exposed to more stress and strain and are more sensitive 
for bad incidences occurring in their life.

High incidence of suicide by mechanical asphyxia 
is more common in Hindus (62.8%) which is consistent 
with other study reports6. This could be because of 
religious belief in Muslim and Christian community, 
that life is a gift of god and should be taken back by him 
and not to end it by our self.

Incidence of asphyxia deaths were more (63.8%) in 
married persons when compared to unmarried (36.1%). 
On season wise analysis, asphyxia deaths occurred at 
the higher rates in summer (46.6%) which is similar to 
other studies11.All hanging cases were suicidal in nature, 
which is similar to observations of other studies12 and is 
the most commonest method to commit suicide. 

Conclusion

Among 520 cases of autopsies done during 
study period 105 (20.19%) cases were deaths due to 
mechanical asphyxia. Most frequent method of asphyxia 
is by hanging (75.1%) followed by strangulation 
(15.1%). All hanging cases were suicidal in nature and 

strangulation cases were homicidal in nature, suggesting, 
that commonest method to end life either by suicide or 
homicide is, cost effective mechanical asphyxia. Sexual 
asphyxia and postural asphyxia were least accounting 
only 1 case of each. Adult male victims were more in 
number, who died because of committing suicide by 
hanging, hence a special counselling should be given to 
adults to tackle problems in their life. 
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Abstract
Post mortem organ weight is one of indicator that serves as supporting evidence in determining the cause 
of death, because if there is a difference between the post mortem organ weight with normal organ weight 
indicates the occurrence of pathological conditions that may be related to the cause of death. The objective 
of this study was to determine post mortem organ weight in autopsy cases at Bhayangkara Pekanbaru Polda 
Riau Hospital in 2017-2018. This research is a retrospective descriptive study using secondary data. Data 
were obtained from autopsy data in the forensic section of Bhayangkara Pekanbaru Polda Riau Hospital in 
2017-2018. Data were analyzed by using univariate analysis carried out on each variable of the research 
results. The results of this study were obtained from twenty one autopsy cases with a mean value of organ 
weight: the brain (1334.29 grams), liver (1130.90 grams), right lung (370.48 grams), left lung (311.24 grams) 
gram), heart (275.33 grams), left kidney (114.52 grams), right kidney (114.00 grams), and spleen (113.43 
grams). Organs in men are heavier than women, except the liver. Organ weight has decreased in old age. 
People with short bodies tend to have lighter organ weights than people with tall bodies. The conclusion of 
this study is the average value of post mortem organ weight in this study is different from the weight value 
of organs found in forensic textbooks.

Keywords: autopsy, post mortem, organ weight

Introduction
Autopsy is one of the important parts in medical 

science, because in addition to establish the final 
diagnosis, the function of autopsy also to find 
the relationship between the cause of death with 
abnormalities in the organs that cause death, and can 
explain the relationship between these. An autopsy is 
done in suspicious death case, death due to murder, and 
sudden death without apparent cause.1

Autopsy consists of 2 types examination, external 
and internal examination. On internal examination, one 
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of the examinations is weighing post mortem organ 
weight.2 It plays an important role as supporting evidence 
in determining the cause of death, because if there is a 
difference between the weight of a post mortem organ 
with the average weight of the post organ mortem is 
normal, it indicates a change in the organ caused by a 
pathological state in the organ that is likely related to the 
cause of the death.3

Standard values of post mortem organ weights   
are needed to determine whether a person’s organs are 
normal or not, such as those found in forensic books and 
studies that have been conducted in other countries, like 
South Africa, India, Korea, Thailand, Iran. Research 
by Vadgama et al. in 2014 in Jamnagar region, India, 
stated that the standard weight of organs contained in 
forensic books written by authors from other countries is 
not appropriate if used in populations in India.4 It shows 
that the standard weight of organs using samples in other 
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countries may not necessarily be used as a reference to 
determine Indonesian organs are normal or not. 

The value of organ weight obtained using samples 
in other countries may not be appropriate if it is used as a 
standard for assessing the weight of Indonesian, because 
between one country and another country has different 
races and ethnicities and it is known that both of these 
are some factors that influence weight post mortem 
organ. These racial and ethnic differences affect organ 
weight due to differences in the type of food consumed, 
the amount of water consumed, climatic conditions, 
and genetic variations in various ethnicities in various 
countries in the world.5 In addition to race and ethnicity, 
there are other factors that may influence weight post 
mortem organs, namely sex, age, body weight, body 
length, and body mass index.3 

 Based on that problems that have been described, 
the author wants to know the average value of post 
mortem organ weight in autopsy cases that performed at 
Bhayangkara Pekanbaru Polda Riau Hospital, Indonesia 
and the average value of post mortem organ weight 
based on age, gender, and body length.

Methods
This research is a retrospective descriptive study 

using secondary data. This research was conducted in 
the forensic department of the Bhayangkara Pekanbaru 
Polda Riau Hospital from August 2018 to May 2019.

The population in this study were all of the autopsy 
data in the forensic section of Bhayangkara Pekanbaru 
Polda Riau Hospital in 2017-2018. The sample studied 
in this study was taken from autopsy data in the 
forensic section at the Bhayangkara Pekanbaru Polda 
Riau Hospital in 2017-2018. The sample is part of 
the population that meets the inclusion and exclusion 
criteria.

Data was collected from the results of postmortem 
examinations at Bhayangkara Pekanbaru Polda Riau 
Hospital in 2017-2018 which were included in the 
inclusion and exclusion criteria. Data that has been 
obtained from the data collection process will be 
changed in the form of tables, then the data is processed 
using computer software.

Results
Table 1 Characteristics of Research Subjects

f %

Gender

Men 16 76,2%

Women 5 23,8%

Total 21 100%

Age

21-28 year 7 33,3%

29-36 year 5 23,8%

37-44 year 3 14,3%

45-52 year 2 9,5%

>52 year 4 19,1%

Total 21 100%

Body Length

142-149 cm 1 4,8%

150-157 cm 3 14,3%

158-165 cm 8 38,1%

166-173 cm 7 33,3%

>173 cm 2 9,5%

Total 21 100%

 Based on the characteristics table of the research 
subjects it is known that there are more men subjects 
than women subjects, 76.2%. The highest number of 
cadavers is found in the 21-28 year age group, which is 
33.3%. Meanwhile, the highest number of cadavers was 
found in the 158-165 cm body length group, which was 
38.1%.

Tabel 2 Post Mortem Organ Weight (gram)

Organ Range Mean Deviation 
Standard

Brain 1070-1783 1334,29 161,84

Heart 185-420 275,33 68,17

Right Lung 100-665 370,48 153,18

Left Lung 100-535 311,24 122,95

Liver 858-1670 1130,90 187,24

Spleen 40-421 113,43 90,46

Right 
Kidney 50-200 114,00 41,97

Left Kidney 40-200 114,52 40,15
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Based on table 2, it is known that the brain is an organ that has an average value of the heaviest organ weight 
(1334.29 grams), while the spleen is the lightest organ (113.43 grams) compared to other organs. Comparison of 
weight between the same organs with different position, such as the lungs and kidneys shows different results, 
namely the right lung is heavier (370.48 grams) compared to the left lung (311.24 grams), while the right kidney 
weight (114.00 grams) lighter than the left kidney weight (114.52 grams).

Tabel 3 Post Mortem Organ Weight (gram) depend on Gender 

Organ Weight

Gender

Men  (n=16) Women (n=5)

Range Mean S.D Range Mean S.D

Brain 1070-1783 1350 175,9 1180-
1440 1284,0 103,3

Heart 185-420 284,1 66,33 185-
350 247,0 73,62

Right Lung 160-665 385,6 152,3 100-
500 322,0 162,5

Left Lung 120-535 320,9 127,3 100-
400 280,2 155,0

Liver 656-1600 1130,8 180,9 875-
1480 1131,0 229,2

Spleen 40-421 120,3 103,0 60-100 91,2 17,5

Right Kidney 50-200 116,5 42,7 60-150 105,8 42,9

Left kidney 40-200 115,6 40,8 60-150 110,8 42,1

The post mortem organ weight table by sex shows that almost all men organs are heavier than women organs, 
except that the liver in men (1130.8 grams) has an average weight value that is almost equal to the weight of the liver 
in women (1131.0 grams).

Tabel 4  Post Mortem Organ Weight (gram) depend on Age (year)

Organ

21-28 29-36 37-44 45-52 >52

Mean ± S.D Mean ± S.D Mean ± S.D Mean ± S.D Mean ± S.D

Brain 1297,8 ± 84,8 1456,4  ± 214,5 1195,6 ± 192,2 1367,00 ± 188,0 1333,0 ± 120,5

Heart 214,8 ± 31,4 265,2 ± 63,4 292,3 ± 13,0 362,5 ± 17,6 337,5 ± 64.8
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Right Lung 342,1 ± 148,8 404,4 ± 179,0 230,0 ± 88,8 497,5 ± 215,6 419,5 ± 105,4 

Left Lung 301,2 ± 137,2 388,8 ± 103,2 171,0 ± 67,8 430,0 ± 98,9 277,5 ± 41.7

Liver 1020,2 ± 118,5 1119,8 ± 250,8 1140,6 ± 53,2 1374,0 ± 319,6
1209.5 ±

96.3 

Spleen 166,2 ± 126,1 102,8 ± 65,4 54,6 ± 11,5 139,5 ± 85,5
65.2 ±
27.6

Right Kidney 118,4 ± 49,5 100,6± 45,9 90,0 ± .00 155,5 ± 62,9
120.2 ±

24.0

Left Kidney 115,00 ± 45,78 100,60 ± 52,23 113,00 ± .000 135,0 ± 21,21
106.2 ±

48.8

Table 4 show that almost all organs in the 45-52 years age group have an average value of maximum organ 
weight when compared with other age groups, except the brain (1367.0 grams) and spleen (139.5 grams).

Tabel 5 Post Mortem Organ Weight (gram) depend on Body Length (cm)

Organ

142-149 150-157 158-165 166-173 >173

Mean ± S.D Mean ± S.D Mean ± S.D Mean ± S.D Mean ± S.D

Brain 1180 1266,6 ± 57,7 1376,0 ± 144,3 1290,8 ± 122,9 1498,0 ± 403,0

Heart 185 250,0 ± 86,6 297,8 ± 62,0 257,1 ± 67,6 332,0 ± 25,4

Right Lung 210 300,0 ± 173,2 406,8 ± 156,8 352,8 ± 121,5 472,5 ± 272,2

Left Lung 251 250,0 ± 132,2 323,5 ± 116,8 312,4 ± 127,8 380,0 ± 219,2

Liver 875 1100,0 ± 100,0 1258,1 ± 180,8 1041,0 ± 126,9 1111,0 ± 316,7

Spleen 96 100,0 ± .00 87,1 ± 51,5 148,4 ± 138,8 125,0 ± 118,7

Right Kidney 69 120,0 ± 51,9 108,2 ± 42,6 115,7 ± 43,9 144,5 ± 34,6

Left Kidney 74 120,0 ± 51,9 99,5 ± 32,8 120,1 ± 36,4 167,0 ± 45,2

Cont... Tabel 4  Post Mortem Organ Weight (gram) depend on Age (year)
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In this study, it was obtained that most organs 
increased according to a person’s height. In the 150-157 
cm body length group, brain, heart, right lung, left lung, 
and liver are lighter than the 158-165 cm body length 
group. Organs in the body length group > 173 cm are 
heaviest compared to organs in other body length groups.

Discussion
In this study, the average value of post mortem organ 

weight obtained from 21 autopsy cases started from the 
organ with the heaviest to the lightest organ weight, 
namely the brain (1334.2 grams), liver (1130.9 grams), 
right lung (370.4 grams), left lung (311.2 grams), heart 
(275.3 grams), left kidney (114.5 grams), right kidney 
(114.0 grams), and spleen (113.4 gram). Research 
conducted by Yosiati et al in 2012 obtained the results 
of the average weight value of organs, namely the brain 
(1218.9 grams), heart (312.2 grams), right lung (477.4 
grams), left lung (417.0 grams ), liver (1252.9 grams), 
spleen (162.8 grams), right kidney (150.6 grams), and 
left kidney (151.0 grams). The average value of organ 
weight obtained from research conducted by Yosiati 
et al. is not much different from the average weight of 
organs obtained from this study.8 The results of this 
study are also not much different from the research 
conducted by Govender et al. in the Mongoloid race and 
the Negroid race. The weight of post mortem organs 
in the colored skin in Mongoloid race obtained by 
Govender et al., heart (353.6 grams), right lung (613.0 
grams), left lung (486.9 grams), liver (1384.3 grams), 
spleen (120.8 grams), right kidney (125.0 grams), and 
left kidney (136.3 grams). Meanwhile, the weight of 
organs in the Negroid race are the heart (319.7 grams), 
right lung (571.3 grams), left lung (478.7 grams), liver 
(1333.5 grams), spleen (145.8 grams) , right kidney 
(145.0 gram), and left kidney (152.1 gram).9

Govender et al. in 2017 conducted research on three 
different races, namely the Negroid race, the Mongoloid 
race (colored and Indian skin), and the Caucasoid race 
showed differences in organ weight in each race. In the 
research of Govender et al. conducted on the Caucasoid 
race, there is a very clear difference in the value of organ 
weight when compared with the value of organ weight 
in this study which examined the Mongoloid race. The 
value of organ weight in the study of Govender et al. 
performed on the Caucasoid race that is the heart (433.4 
grams), right lung (753.4 grams), left lung (628.7 
grams), liver (1843.8 grams), spleen (233.0 grams), right 
kidney (164.9 grams), as well as the left kidney (179.3 

grams). Based on the results of research by Govender 
et al. carried out in this Caucasian race, it seems clear 
that the Caucasoid race has heavier organs than the 
Mongoloid race.9 This is due to differences in the type of 
food consumed, the amount of water consumed, climatic 
conditions, and genetic variation.5

The average weight of post mortem organs by sex in 
this study differed between men and women. In men, the 
average weight of post mortem organs were obtained, 
namely the brain (1350.0 grams), the heart (284.1 
grams), the right lung (385.6 grams), the left lung (320.9 
grams), the liver (1130.8 grams), spleen (120.3 grams), 
right kidney (116.5 grams), and left kidney (115.6 
grams). Meanwhile, the average weight of post mortem 
organs in women are the brain (1284.0 grams), heart 
(247.0 grams), right lung (322.0 grams), left lung (280.2 
grams), liver ( 1131.0 grams), spleen (91.2 grams), right 
kidney (105.8 grams), and left kidney (110.8 grams). 
Based on these results, it is known that almost all 
men organs have an average weight value that is more 
compared to women, except that the liver in men has a 
weight that is almost equal to the weight of the liver in 
women. This is in line with the research of Kim et al. 
which shows that the liver has almost the same weight in 
both men and women.10 Men have organs heavier than 
women due to the influence of physical posture, ie men 
tend to be taller and heavier than women. This physical 
posture affects the weight of the organ.

In the study conducted by Peddle and Kirk in 2017 
with Negroid race samples also obtained results that 
are in line with this study, namely the average value of 
men organs is heavier than women organs.3 Similarly, 
research conducted by Yosiati et al who obtained the 
result of organ weight in men is heavier than organs in 
women.8

The results of this study are in line with research 
conducted by Grandmaison et al. in 2000 which showed 
that men had heavier organs than women. The weight 
of men organs are heart (365 grams), right lung (663 
grams), left lung (583 grams), liver (1677 grams), spleen 
(156 grams), right kidney (162 grams), and left kidney 
(160 gram), while the weight of women organs are the 
heart (312 grams), right lung (546 grams), left lung (467 
grams), liver (1475 grams), spleen (140 grams), right 
kidney (135 grams), and left kidney (136 grams) .11

Nonetheless, the average value of post mortem organ 
weight obtained from this study was very different from 
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the study conducted by Grandmaison et al., because the 
average value of organ weight obtained from the study 
of Grandmaison et al. is heavier than the average value 
of organ weight in this study. This is likely due to the 
differences in the sample races studied.

In this study, the weight of the heart organ in the 
21-28 year age group was not much different from 
the weight value of the heart organ in the 21-30 year 
age group obtained by Deepika et al., but there was a 
considerable difference in the value of the weight of 
the heart organ . Deepika et al. obtained 280 grams for 
heart weight and 1311.03 for liver weight, while this 
study obtained a weight value of 214.86 for the heart 
and 1020.29 grams for the liver weight.5 Meanwhile, 
the value of organ weight in the age group 37-44 years 
and 45-52 years in this study were not much different 
from the weight value of organs obtained from studies 
conducted by Sheikhazadi et al. in India in 2009.12

In this study, it is known that the value of organ 
weight has increased if the weight of organs in the age 
group 21-28 years compared with the age group 45-52 
years, then experienced a decrease in organ weight in the 
age group > 52 years. The results of this study are in line 
with organ weight values   contained in Knight’s Forensic 
Pathology, which shows that the weight of organs in 
the youngest age group is heavier than the oldest age.13 
This is due to the reduced amount of potassium in the 
aging process. Potassium is a component that plays a 
role in the body’s metabolic function, so it is an indirect 
indicator of muscle mass. Reduced muscle mass causes 
reduced organ mass.14,15

In addition, almost all of the organs that studied 
had the heaviest organ weights in the age group of 45-
52 years, except for the brains that had the maximum 
weight in the 29-36 year of age group. The results of this 
study are in line with the results of research conducted 
by Singh et al. in 2004. Research Singh et al. states that 
the brain and liver have a maximum weight in their 20s 
and 40s compared to other ages, while the lungs and 
spleen have a maximum weight at 45-50 years of age.16 

Research conducted by Kim et al. also in line with the 
results of this study, where the weight of the kidneys 
and liver reaches a maximum weight in their 40s.10 The 
heart becomes heavier with age and most organs (spleen, 
liver, and kidneys) are heavier in individuals in their 
40s.17 After reaching maximum weight, the weight of 
the organs will decrease due to the aging process which 
can cause the size of these organs to decrease. In the 

heart, when middle age, blood pressure will increase, so 
that the heart’s work increases and causes an increase in 
heart mass.14 Meanwhile, brain weight tends to increase 
until adulthood in line with the growth of neurons and 
glia cells as its supporters, then after through adulthood 
the brain’s weight has decreased.17

In this study, it was found that almost the entire 
weight of the organ increased in accordance with an 
increase in a person’s body length, except in the body 
length group of 166-173 cm. In the 150-157 cm body 
length group, the weight of the brain, heart, right lung, 
left lung and liver organs is lighter than the 158-165 cm 
body length group. In addition, in this study it appears 
that all the organs studied have maximum weight in the 
highest body length group, which is > 173 cm. Based on 
the results obtained from this study it can be interpreted 
that people with shorter bodies tend to have lighter organ 
weights than people with higher bodies. This is because 
the growth of body organs goes hand in hand with human 
physical growth.18 Body proportions will determine the 
body’s metabolism, so the size of the organs must adjust 
to body proportions.8

The results of this study are in line with research 
conducted by Sheikhazadi et al. in 2009, which found 
that the weight of organs in both men and women 
increased with increasing body length. Organs in the 
body length group 176-192 cm heavier than the body 
length group 166-175 cm and organs in the body length 
group 166-175 cm heavier than weight than organs in 
the body length group 151-165.12

Organ weight in this study in each group of body 
length has a weight value that is very different from 
research conducted by Grandmaison et al. 2001 in 
the Caucasoid race. In this study, the organ weight of 
body length groups of 166-173 cm namely heart (257.1 
grams), right lung (352.8 grams), left lung (312.4 grams), 
liver (1041.0 grams), spleen ( 148.4 grams), right kidney 
(115.7 grams), and left kidney (120.1 grams). The 
weight of organs at body length intervals of 165-175 
cm, including the heart (360 grams), right lung (625 
grams), left lung (551 grams), liver (1637 grams), spleen 
(150 grams), right kidney (157 grams) , and the left 
kidney (175 grams) had very large differences in organ 
weight and organ weights of 166-173 cm in the length 
of the body in this study. This very large difference in 
organ weight values   is likely due to differences in race 
in the sample studied, ie the race studied in this study 
is the Mongoloid race, while the race in the study of 
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Grandmaison et al. is a Caucasoid race, because racial 
differences cause differences in genetic variation. In 
addition, the Caucasoid race also has a longer body 
length interval than the Mongoloid race.11

Conclusion
Based on research that has been done at Bhayangkara 

Pekanbaru Polda Riau Hospital, the average value of post 
mortem organ weight, namely the brain (1334.29 grams), 
liver (1130.90 grams), right lung (370.48 grams), left 
lung ( 311.24 grams), heart (275.33 grams), left kidney 
(114.52 grams), right kidney (114.00 grams), and spleen 
(113.43 grams). The organs in men are heavier than in 
women, except the liver. Organ weight has decreased in 
old age. People with shorter bodies tend to have lighter 
organs than taller people.

Conflict of Interest: Not applicable

Ethical Clearance: The research approval was 
requested to the research ethics committee of faculty 
medicine Andalas University

Funding: This research was no funded

References
1.  Costache M, Lazaroiu AM, Contolenco A, Costache 

D, George S, Sajin M, et al. Clinical or postmortem? 
The importance of the autopsy; a retrospective 
study. Mædica Journal. 2014;9(3):261.

2.  Budiningsih Y, Venita. Autopsi. Dalam: Tanto C, 
Liwang F, Hanifati S, Pradipta EA (eds). Kapita 
selekta kedokteran. Edisi IV. Jakarta: Media 
Aesculapius; 2014. hlm 874–85.

3.  Peddle L, Kirk GM. Postmortem organ weights at a 
South African mortuary. The American Journal of 
Forensic Medicine and Pathology. 2017;00:1–6.

4.  Vadgama DK, Trangadia MM, Mehta RA, Gupta 
BD. Autopsy study of organ weights in relation 
to body weight and body length of adult cases in 
Jamnagar Region. Journal of Indian Academy of 
Forensic Medicine. 2014;36(3):238–41.

5.  Deepika K, Sushma M, Kumar DV. Study of the 
weights of human heart and liver in relation with 
age , gender and body height. International Journal 
of Research in Medical Sciences. 2017;5(8):3469–
73.  

6.     Badan Pusat Statistik. Statistik Kriminal 2017. Vol. 
159. 2017. 

7.  Badan Pusat Statistik. Statistik Kriminal 2018. 
2018.

8.  Yosiati N, Fitrasanti BI, Syukriani YF. Hubungan 
antara profil berat organ manusia indonesia dengan 
usia, jenis kelamin, panjang badan, dan berat badan. 
Indonesia Journal of Legal and Forensic Sciences. 
2012;2(3):54–60.

9.  Govender S, Lazarus L, De Gama BZ, Satyapal 
KS. Post mortem organ weights at a medico-legal 
state facility in the eThekwini Region. International 
Journal of Morphology. 2017;35(4):1209–13.  

10.  Kim Y, Kim D, Cho SY, Kim MH, Yang KM, Lee 
HY, et al. Statistical analysis for organ weights 
in Korean adult autopsies. The Korean Journal of 
Anatomy. 2009;42(4):219–24.

11.  Grandmaison GL de la, Clairand I, Durigon M. 
Organ weight in 684 adult autopsies: new tables 
for a Caucasoid population. Forensic Science 
International Journal. 2001;119:149–54.

12.  Sheikhazadi A, Sadr SS, Ghadyani MH, Taheri 
SK, Manouchehri AA, Nazparvar B, et al. Study 
of the normal internal organ weights in Tehran’s 
population. Journal of Forensic Legal and Medicine. 
2010;17(2):78–83.

13.  Blaszyk H, Edwards WD, Ludwig J, Waters BL. 
Normal weight and measurement. In: Waters 
BL, editor. Handbook of autopsy practice. 4th ed. 
Totowa, New Jersey: Humana Press; 2009. p. 565–
68.

14.  He Q, Heshka S, Albu J, Boxt L, Krasnow N, Elia 
M, et al. Smaller organ mass with greater age, 
except for heart. Journal of Applied Physiology. 
2009;106(0):1780–4.

15.  Kehayias J, Fiatarone MA, Zhuang H, Roubenoff 
R. Total body potassium and body fat : relevance. 
The American Journal of Clinical Nutrition. 
1997;66(0):904–10.

16.  Singh D, Bansal Y, Sreenivas M, Pandey A, Tyagi S. 
Weights of human organs at autopsy in Chandigarh 
Zone of North-West India. Journal of Indian 
Academy of Forensic Medicine. 2004;26(3):97–8.

17.  Tortora GJ, Derrickson B. Principles of anatomy 
and physiology. Edisi ke 12. New Jersey: John 
Wiley and Son, Inc.; 2009. p. 473–688.



4160      Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4

The Profile of Laryngopharyngeal Reflux Patients at  
Dr. Soetomo Teaching Hospital, Surabaya Indonesia

Ami Pratami Munifah1, Rizka Fathoni Perdana1, Sri Herawati Juniati1, Muhtarum Yusuf1,  
Erni Rosita Dewi2

1Department of Otolaryngology-Head and Neck Surgery, Faculty of Medicine Universitas Airlangga/ Dr. Soetomo 
Teaching Hospital, 2School of Midwifery, Faculty of Medicine Universitas Airlangga

Abstract
Introduction: Laryngopharyngeal reflux (LPR) is a collection of symptoms due to gastric contents or 
gastroduodenal backflow reflux fluid. The prevalence of LPR is very difficult to determine because of the 
limitations of the gold standard and the considerable variation in LPR symptoms.

Aim: to determine the profile of laryngopharyngeal reflection patients

Method: This research used analytic retrospectively, the data obtained from the medical record of outpatient 
unit of the Otolaryngology-Head and Neck Surgery Outpatient Unit, Dr. Soetomo Teaching Hospital. The 
data obtained in the study are displayed in tables and analyzed descriptively. The research sample was taken 
according total sampling from January 2017 to December 2018 who met the inclusion criteria.

Result: 42 samples met the requirements. 64.29% patient were female and 35.71% were male with the 
majority of patient was patient was 41-50 years old (26.19%). Most of the comorbidities had a history of 
GERD about 76.2%. The mean of the reflux symptom index score performed was 18.38, with a standard 
deviation of ± 8.01 and the reflux findings scores was 9.11, with a standard deviation of ± 4.25. The most 
frequent complaints experience was frequent mucus or clearing of the throat (90.48%) and the most frequent 
finding in laryngeal endoscopy was erythema/hyperemia (88.1%). 

Conclusion: Profiles of patients with laryngopharyngeal reflux were mostly female with age between 41 
and 50 years old. The main complaint of the throat felt blocked, and the most comorbidities were GERD.

Keywords: patient profile, laryngopharyngeal reflux, LPR, GERD, extra-esophageal reflux
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Introduction
Laryngopharyngeal reflux (LPR) is a collection of 

symptoms due to gastric contents or gastroduodenal 
backflow reflux fluid. It contains acid, pepsin, and 
other digestive enzymes to the esophagus, larynx, and 
hypopharynx, causing contact and injury to the tissue 

in the upper aerodigestive tract. Laryngopharyngeal 
reflux has hoarseness, throat clearing, chronic cough, 
globus sensation, postnasal drip, dysphagia, and sore 
throat.1-3 Laryngopharyngeal reflux has no specific or 
pathognomonic symptoms.1,2 Laryngopharyngeal reflux 
may be a symptom continuation of gastroesophageal 
reflux.2,4

Gastroesophageal reflux disease (GERD) is a 
condition that can be differentiated and separated 
from LPR. 1,3 The most prominent clinical symptoms 
of GERD are heartburn, regurgitation and difficulty 
swallowing. 2 The prevalence of LPR is not known with 
certainty, but it is estimated that 20-30% of patients with 
laryngeal complaints are LPR patients. The incidence of 
the population with symptoms of LPR in the UK studied 
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by Kamani et al. was 34.4%. Research conducted by 
Koufman was cited by Kamani showing symptoms 
and signs of LPR in about 4-10% of patients coming to 
Otolaryngology-Head and Neck Surgery doctors.5 The 
prevalence in America in 2016 was 9.7% of all those who 
went to otolaryngology doctors. The prevalence of LPR 
is very difficult to determine because of the limitations 
of the gold standard and the considerable variation in 
LPR symptoms. 3

The diagnosis of LPR is based on history, clinical 
symptoms and laryngoscope examination.3 Belafsky, 
et al., Developed the Reflux Symptom Index (RSI) and 
Reflux Finding Score (RFS) to simplify the diagnosis 
of LPR. The RSI questionnaire consisted of nine items 
to assess various symptoms associated with LPR. Each 
piece has a scale ranging from zero (no complaints) to five 
(severe complaints), with a maximum of 45 indicating 
the most severe symptoms. An RSI score higher than 13 
is considered abnormal and shows an LPR.6 The RFS 
score uses an endoscopic examination of the larynx 
with eight criteria. An RFS score more magnificent than 
seven means an LPR. 7 Based on the description above, 
this study aims to determine the profile of patients with 
laryngopharyngeal reflux who are examined at the 
Otolaryngology-Head and Neck Surgery Outpatient 
Unit of Dr. Soetomo Teaching Hospital, Surabaya.

Methods
This study is a retrospective study using secondary 

data from the Otolaryngology-Head and Neck Surgery 
Outpatient Unit (URJ), Dr. Soetomo Teaching Hospital, 
Surabaya Indonesia. The research data were taken from 
the medical records of LPR patients examined from 
January 2017 to December 2018.

The research sample was of a population that met 
the inclusion and exclusion criteria. The inclusion 
criteria in this study were laryngopharyngeal reflux 
patients over 18 years of age who had undergone RSI 
and RFS examinations at the Otolaryngology-Head and 
Neck Surgery Outpatient Unit of Dr. Soetomo Teaching 
Hospital, Surabaya. The exclusion criteria in this study 
were age less than 18 years and abnormalities in the 
larynx.

Results
LPR patients who checked at the Otolaryngology-

Head and Neck Surgery Outpatient Unit, Dr. Soetomo 
Teaching Hospitals from January 2017 to December 
2018 showed 73 patients, 31 patients did not meet the 
inclusion and exclusion criteria, so only 42 samples met 
the requirements. A total of 27 LPR patients (64.29%) 
were female, and 15 (35.71%) were male. 

Distribution of Age

The youngest age who experienced LPR was 20 years old, while the oldest age who experienced LPR was ≥ 71 
years.

Table 1. Distribution of Age

Age (year) Number Percentage (%)

20 – 30 9 21,43

31 – 40 7 16,67

41 – 50 11 26,19

51 – 60 8 19,05

61 – 70 4 9,52 

     ≥ 71 3 7,14

Total 42 100
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Distribution of Comorbidities

Most of the comorbidities had a history of GERD as many as 32 patients (76.2%), followed by hypertension in 
8 patients (19.04%). Two patients (4.76%) had no comorbidities.

Table 2. Distribution of Comorbidities

Comorbidities Number Percentage (%)

GERD 32 76,20

Hypertension 8 19,04

No comorbidities 2 4,76

Total 42 100

Major Complaints

The main complaint that was rarely felt was lumpy throat in 15 patients (35.71%).

Table 3. Distribution of Major Complaints

Major Complaints Number Percentage (%)

Throat feels lumpy 15 35,71

Hoarse voice 12 38,58

Swallowing pain 6 14,29

Difficulty swallowing 4 9,52

Throat feels dry 3 7,14

Heartburn 2 4,76

Total 42 100

RSI and RSF Score 

The mean of the RSI score performed on LPR patients was 18.38, with a standard deviation of ± 8.01. The mean 
RFS score in LPR patients was 9.11, with a standard deviation of ± 4.25. 

Table 4. RSI and RSF Score

Assessment Mean Standard Deviation (SD)

RSI 18,38 ± 8,01

RFS 9,11 ± 4,25
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Reflux Symptom Index

Frequent mucus or clearing of the throat in 38 patients (90.48%) of the total sample of 42 were the most frequent 
complaints experienced by LPR sufferers. 

Table 5. Distribution of Reflux Symptom Index

RSI Number Percentage (%)

Hoarseness 28 66,67

Frequent mucus 38 90,48

Excessive mucus / PND (post nasal drip) 35 83,34

Trouble swallowing 23 54,76 

Cough after eating / lying down 18 42,86 

Difficulty breathing / choking 17 40,48

Annoying cough 22 52,38

A lump in the throat 37 88,09

Heart burn, chest pain, indigestion, acid regurgitation 33 78,57

Distribution of Reflux Findings Scores

Erythema/hyperemia of the larynx in 37 patients (88.1%) from 42 total samples was the most frequent finding 
in laryngeal endoscopy.

Table 6. Distribution of Reflux Findings Scores

Finding Number Percentage (%)

Subglottic Udim 24 57,14

Ventricular obliteration 25 59,52 

Erythema/hyperemia of the larynx 37 88,10 

Udim the vocal cords 36 85,71

Udim the larynx thoroughly 34 81,00

Posterior commissural hypertrophy 23 54,76

Granuloma / granulation tissue 6 14,29

Thick endolaryngeal mucus 17 40,48
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Discussion
The ratio between men and women is one to three. 

A similar study was conducted by Kesari et al. On 200 
LPR patients consisting of 123 (61.5%) women and 77 
(38.5%) men.8 Another study conducted by Andriani, 
et al., for 51 patients with LPR, there were female 
(62.75%) and male (37.25%) patients.9 The youngest 
age of LPR patients who sought treatment was 20 years 
old, and the oldest was more than 71 years. The largest 
age group with LPR was 41 to 50 years old, with 11 
patients (26.19%) (Table 1). The results of this study 
were the same as those conducted by Ratunanda, et al., 
with the largest age group 40-49 years as many as 41 
patients (47.6%). 11

Over 40 years of age, there has been a change in 
the laryngeal mucosa, namely the superficial layer of 
edema in the lamina propria, especially in women after 
menopause. Mucus production is reduced due to changes 
in the glands in the larynx. Old age histologically, the 
endoplasmic granular reticulum and Golgi apparatus in 
the mucus and serosa of the larynx are small so that the 
quality and quantity of secretions are reduced. Other 
changes occur in the epithelial mucosa of the vocal 
cords, which becomes thinner so that at the age of over 
40, the larynx is susceptible to acidic substances.

The comorbidities of LPR sufferers in this study were 
GERD totaling 32 patients (76.2%) (Table 3). This study 
follows Nennstiel et al., where most comorbidities were 
GERD in 12 patients (57%). 13 Reflux gastroesophageal 
disease is a physiological backflow of gastric content 
into the esophagus, which can occur 50 times a day, 
especially after eating. Inflammation of the larynx can 
be a cause of GERD. Laryngopharyngeal reflux is a 
supraesophageal manifestation of GERD caused by 
gastric contents’ backflow into the laryngopharynx, thus 
showing a significant correlation between GERD and 
LPR. The backflow of acid in LPR is acted by GERD.14 
Patients who have GERD and LPR are related to each 
other.

LPR sufferers found that the main complaints that 
caused patients to go to the hospital were 15 patients 
(35.71%) of the throat felt blocked (35.71%) and the 
hoarse voice of 12 patients (28.58%) (Table 3). This study 
follows the one conducted by Lechien et al., The main 
complaint that many people feel is a lump in the throat 
and hoarseness of 16 patients (20%). 12 Putri conducted 
a similar study, et al., The main complaint was the feeling 
of a lump in the throat of 43 patients (91.5%).15 Some 

of the clinical symptoms of LPR sufferers can include 
irritation of the throat, changes in voice, and trouble 
swallowing. Symptoms of throat irritation can include 
a dry or itchy feeling in the throat, throat clearing or 
clearing the throat, a sensation of mucus, chronic cough, 
globus sensation, and sore throat.16

Reflux causes the mucosal barrier to be damaged, 
causing trauma, inflammation, and dysfunction of the 
respiratory cilia, causing clinical symptoms of a blocked 
throat, pharyngeal globus, and throat clearing. Reflux 
also increases nasal secretions and the sensation of 
secretions in the back of the nose.15 The mean RSI score 
in this study was 18.38, with SD ± 8.01 (Table 5). This 
study follows the one conducted by Karakaya et al., The 
mean RSI score was 18.3, with SD ± 4.4.17. Another 
study conducted by Asyari, et al., obtained a mean RSI 
score of 18.53 with an SD 4.46.10 Mean RFS score at 
This study was 9,11 with SD ± 4,25 (Table 5). Following 
the research conducted by Nunes et al., the mean RFS 
score was 9.53, with SD ± 2.64.14. This indicated that 
the patient who came to the Dr. Soetomo hospital was 
an LPR.

RSI complaints most often experienced by patients 
with LPR in this study often had mucus or cleared their 
throat in 38 patients (90.48%) and a lump in the throat of 
36 patients (76.19%) (Table 5). This study was similar to 
that conducted by Lechien, et al., Complaints according 
to the RSI score were the throat-clearing of 38 patients 
(92.68%).12 This study follows the one conducted by 
Karakaya et al., According to the RSI score, 48 patients 
(92.7%) and a feeling of blockage in the throat of 37 
patients (71.3%) .17 A similar study conducted by 
Asyari, et al., stated that the most frequent complaints of 
the clearing were experienced by 30 patients (100%) and 
27 patients (90%).10 The study’s results are similar to the 
study by Ratunanda, et al., Showing that the complaints 
according to the RSI score were clearing 86 patients 
(100%) and a lump in the throat of 86 patients (100%).11

There are two theories about the mechanism by 
which stomach acid can provoke clinical signs and 
symptoms of LPR disorder. The first theory is due 
to the direct trauma of pepsin acid to the larynx and 
surrounding tissue. The second theory is that acid in the 
distal esophagus stimulates reflex mediated by the vagus 
nerve resulting in bronchoconstriction, which results 
in clearing and coughing, resulting in mucosal lesions. 
Symptoms develop due to direct mucosal trauma or 
damage to the cilia, resulting in mucus stasis, clearing, 
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and coughing.

Complaints of dysphagia, globus sensation, and 
odynophagia can cause mucosal inflammation of the 
upper aerodynamic tract.16,19 Hypersecretion of thick 
mucus causes mucosal irritation because pepsin reduces 
mucin expression and bicarbonate secretion. These 
complaints can also be caused by the stimulation of 
the lower aerodigestive chemoreceptors by refluxate. 
Symptoms of postnasal drip, throat clearing, globus, and 
cough are caused by mucus accumulation. Symptoms of 
dysphonia are a more difficult mechanism and undergo 
macroscopic and microscopic changes in the mucosa of 
the vocal cords.

The findings of the RFS score in this study were 
erythema or laryngeal hyperemia of 37 patients (88.1%) 
and edema of the vocal cords of 36 patients (85.71%) 
(Table 6). This study is following that conducted by 
Andriani et al., The findings of the most RFS scores 
were 51 patients (100%) of laryngeal erythema, 34 
patients (65.38%) of the vocal cords, 9 This study was 
similar to that conducted by Asyari, et al., the findings 
of the most RFS scores were laryngeal erythema in 30 
patients (100%) and udim of the vocal cords as many as 
26 patients (96.67%).

Belafsky et al. Said that RFS is a method that can be 
used to diagnose and evaluate LPR therapy.7 The severity 
of inflammation and the presence or absence of lesions 
on the RFS score are associated with LPR. An RFS score 
is easy to do with a score above seven, having a 94% 
probability of experiencing LPR. Subglottic edema is 
associated with non-acid reflux. Posterior commissural 
hypertrophy and ventricular obliteration were associated 
with reflux exposure time but not the number of reflux 
events.16

Conclusion
Profiles of patients with laryngopharyngeal reflux 

were mostly female, the most common age was between 
41 and 50, the main complaint of the throat felt blocked, 
and the most comorbidities were GERD. According to 
the RSI score, the most common complaint of patients 
was the frequent clearing of the throat, and endoscopic 
findings with the RFS score were erythema or laryngeal 
hyperemia.
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Abstract
Background: Almost all faculties of dentistry have implemented Evidence Based Dentistry (EBD) curriculum 
to improve students ability to provide the best treatment for patients supported by the best research evidence, 
but there is still little data to show evaluations in their use. Objective: The aim of this study was to determine 
the associa tion between sex, knowledge, and education level of evidence-based dentistry behavior among 
dentistry students. Method: The study was a cross sectional survey and has received ethical approval. Self-
administrated questionnaires distributed to second, third and fourth year students of the Faculty of Dental 
Medicine, Universitas Airlangga, Surabaya. Contingency Correlation analysis was performed to determine 
the associa tion between sex and behavior, Spearman’s correlation analysis was performed to determine the 
associa tion between knowledge, education level and behavior. All data were analyzed with a significance 
level of 95%. Result: A total of respondents filled out and returned the questionnaire were 221. Eighty 
five percent of respondents were females. Based on statistical analysis, there is associa tion between sex 
and behavior of the implementation of EBD with 0,000 significance value, there is associa tion between 
the knowledge and behavior of the implementation of EBD with 0.008 significance value, and there is no 
associa tion between the level of education and behavior of the implementation of EBD with a significance 
value of 0.458. Conclusion: There is associa tion between sex and with behavior, but there is no associa tion 
between the level of education of dentistry students with evidence-based dentistry behavior.
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Introduction

In the current 4.0 revolution era, most fields 
of human life are supported1 by digitalization 
manufacturing and exploitation of the potential of new 
technologies2, including in the health sector3, peoples 
will find out about their health conditions through digital 
references4. The health workers can also take advantage 
of this technology to always find out about the latest and 
best treatment developments5, but not all sources we get 
through digital technology can be trusted6. Important 

to close the gap between research results and dentist 
practices to optimize the information available so that 
it can provide the best care7. This gap can be closed by 
formulating evidence-based clinical guidelines for the 
best treatment that can be performed by dentists and 
can be conveyed in simpler language that can be easily 
accepted by patients8.

Evidence-based medicine were introduced in 
the 19th century and are referred to the best use of 
evidence in making decisions about patient care for 
each individual carefully, clearly, and wisely9. With the 
evidence-based application10, it is expected that there 
will be continuity between patient needs and a good 
treatment plan from the dentist, so they can provide 
best treatment11. According to the American Dental 
Association (ADA)12, Evidence-Based Dentistry (EBD) 
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is an approach in the field of dental and oral health that 
requires a systematic overall understanding of clinically 
relevant scientific evidence, relating to the condition 
and health history of the whole body, teeth and the 
patient’s mouth, with the clinical condition discovered 
by the dentist, as well as the patient’s care needs and 
preferences. Not all reference can be evidence-based for 
treatment or decision making13. Among the sequence of 
evidence-based results that we can make reference are 
systematic reviews and meta-analysis which occupies 
the top position which is considered as the highest level 
of evidence-based, then followed by randomized clinical 
trials (RCT). After that there are non-RCT studies, 
cohort studies, case-control studies, cross-over studies, 
cross-sectional studies, case studies or case reports, and 
expert opinions6. 

Many dentists believe they practice evidence-based 
dentistry (EBD), but in reality the dental profession 
lags behind many other health professionals in making 
evidence-based treatment decisions14. In 2013, The US 
Institute of Medicine report that available evidence-based 
information was rarely applied to improve the quality of 
treatment, especially when evidence-based treatments 
for prevention and management were disseminated15. 
Almost all faculty of dentistry in Indonesia as an initial 
line to produce the next generation of dentists, have 
implemented evidence-based in the curriculum as a 
mechanism to educate students to be able provide best 
treatment to patients supported by research evidence, not 
just based on experience16. Survey conducted on dental 
students in Saudi Arabia showed that only 6.3% of 
students routinely read journals and 85% did not apply 
evidence-based in patient care17.

If knowledge is an important factor but the 
supporting factors are not enough to understand and 
apply evidence-based dentistry, then we need to conduct 
research to find out the application of evidence-based 
behaviour to improve patient treatment. Therefore, we 
first need to understand the associa tion between sex, 
knowledge, and education level of evidence-based 
dentistry behavior among dentistry students.

Methods

The study was a cross sectional survey18. The ques-
tionnaire already used in a previous study carried out 

by Nazir et al.19 was selected to obtain responses from 
the participants. The questionnaire included questions 
which enquired demographic information and level of 
education of the respondents. Respondents were asked 
about knowledge including critical appraisal and access 
of practicing EBD, aware ness about three components 
of EBD, selection of best evidence, and capability of 
patients in clinical decision making process.

Simple random sampling technique was employed 
to collect data. Ethical approval was obtained from 
respective institutes. Self-administrated questionnaires 
distributed to second, third and fourth year students 
of the Faculty of Dental Medicine, Universitas 
Airlangga, Surabaya. Informed consent was distributed 
and filled out by respondents before completing the 
questionnaire. The respondents were assured about their 
confidentially during collection, analysis and reporting 
of research findings. The distribution and collection of 
questionnaires were carried out during the months of 
September – December 2019.

Contingency Correlation analysis was performed 
to determine the associa tion between sex and behavior, 
Spearman’s correlation analysis was performed to 
determine the associa tion between knowledge, education 
level and behavior. All data were analyzed with a 
significance level of 95%.

Result 

A total of respondents filled out and returned the 
questionnaire were 221 from 456. Consists of 120 
second year student, 40 third year student, and 61 fourth 
year students.Eighty five percent of respondents were 
females. From the table above, it can be seen that female 
students who implement good behavior of EBD 167 
respondents (89%) and not good 35 respondents (11%). 
While male students who implement good behavior of 
EBD 17 respondents (42%) and not good 16 respondents 
(48%). Total students who implement good behavior of 
EBD 184 respondents (83%) and those who implement 
not good behavior of EBD 37 respondents (17%). 
Total respondents analyzed were 221 respondents. 
The contingency correlation coefficient shows a value 
of 0.266. This means that the level of strength of the 
relationship (correlation) between sex and the behavior 
of the implementation of EBD is 0.266 or weak. The 



Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4      4169

contingency correlation coefficient has a positive value 
of 0.266 so that the associa tion between the two variables 
is in the same direction. Based on the above results, it is 
known that the significance is 0.000, that is ≤ 0.05, it 
means that there is an associa tion between sex and the 
implementation behavior of EBD. 

From the table above, it can be seen that the 2nd year 
students who implemented good behavior of EBD 94 
respondents (78%) and not good 26 respondents (22%). 
The 3rd year students who implemented good behavior of 
EBD 35 respondents (88%) and not good 5 respondents 
(12%). The 4th year students who implemented good 
behavior of EBD 55 respondents (91%) and not good 
6 respondents (9%). Total students who implemented 
good behavior of EBD 184 respondents (83%) and those 
who not good 37 respondents (17%). Total respondents 
analyzed were 221 respondents. The Spearman 
correlation coefficient shows a value of 0.05 means the 
level of strength of the associa tion (correlation) between 
education level and behavior of the Implementation of 
EBD is 0.05 or very weak. The Spearman correlation 
coefficient has a positive value of 0.05 so that the two 
variables are in the same direction. Based on the above 

results, it is known that the significance is 0.458, that is 
≥ 0.05, it means there is no associa tion between the level 
of education and the behavior of the implementation of 
EBD

From the table above, it can be seen that students 
who have high knowledge and implement good behavior 
of EBD 176 respondents (79%) and not good 26 
respondents (12%). Students who have low knowledge 
and implement good behavior of EBD 8 respondents 
(4%) and not good 11 respondents (5%). Total students 
who implement good behavior of EBD 184 respondents 
(83%) and those who not good in implementing EBD 
37 respondents (17%). Total respondents analyzed were 
221 respondents. The Spearman correlation coefficient 
shows a value of 0.177. This means that the level 
of strength of the associa tion (correlation) between 
knowledge and behavior of the application of EBD is 
0.177 or very weak. The correlation coefficient value is 
positive that is 0.177 so the two variables are in the same 
direction. Based on the above results it is known that 
the significance of 0.008 is ≤ 0.05, that meaning there is 
an associa tion between knowledge and behavior of the 
implementation of EBD. 

Table 1. The associa tion between sex, knowledge, and education level of evidence-based dentistry behavior 
among dentistry students

Behavior
Sex Education Level Knowledge 

Women Men 2nd 3rd 4th High Low

Not Good 21 167 26 5 6 26 11

Good 16 17 94 35 55 176 8

Total 33 188 120 40 61 202 19

Sig. .000 .458 .008

Correlation 
Coefficient .266 .050 .177

Discussion

In this study, it was found that 89% of female 
students implement good behavior of EBD while only 
42% of male students implement good behavior of 
EBD. A significance of 0.000 is known that is ≤ 0.05, 

meaning that there is an associa tion between sex and 
the implementation behavior of EBD. These results are 
consistent with research conducted by Fedorowicz et al 
(2004)20. A woman has a broader orientation towards 
information and depends on compromise in meeting her 
needs so that it is possible to implement EBD well because 
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the EBD concept is to find the best research evidence 
to provide maximum care for patients20. Whereas men 
are more aggressive, independent, and competitive in 
meeting their needs, so they tend to choose a faster path 
with a minimum analysis according to EBD. But this 
result is the opposite of the research conducted by Nazir 
al. that is, men implement EBD better than women19. A 
man spends less time accessing the internet, but a large 
proportion of his internet access is used to search various 
information, in contrast to women who spend more time 
on internet access but most of the proportion is used to 
socialize19.

In this study, it was found that the results of more 
than 75% of the 2nd,3rd,4th years students implement 
good behavior of EBD. A significance of 0.458 is 
known as ≥ 0.05, meaning that there is no associa tion 
between the level of education and the behavior of the 
implementation of EBD. These results contradict the 
research conducted by Nazir et al. (2015) which states 
that the higher the level of education the better it will 
be in implementing EBD. This is because the higher the 
level of education it is possible to have more experience 
in implementing EBD so that it can be more confident in 
implementing EBD than the lower level of education19. 
This shows at any y years level, when they have received 
EBD learning, students can be implement good behavior 
of EBD. 

From the above data, it can be seen that students who 
have high knowledge and implement good behavior of 
EBD 176 people (79%) and not good 26 people (12%). 
Students who have low knowledge and implement good 
behavior of EBD 8 people (4%) and not good 11 people 
(5%). Based on the above results it is known that the 
significance of 0.008 is ≤ 0.05, it means that there is 
a significant associa tion between the variable level of 
knowledge and behavior of the implementation of EBD. 
These results suitable with Fedorowicz et al (2004) and 
Nazir et al. (2015)19,20. Knowledge is a repository of 
information in one’s mind. Student knowledge of EBD 
learning concepts will help the success, completeness 
of learning material in a more complex and detailed 
manner so that it can improve the application of EBD 
well19. Then the higher the knowledge of someone, the 
better the implementation of EBD.

Conclusion

There is associa tion between sex and with behavior, 
but there is no associa tion between the level of education 
of dentistry students with evidence-based dentistry 
behavior.
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 Abstract

Background: In a resource constraint nation like India, nurses play an important role in bridging the epilepsy 
treatment gap. They are not only caregivers but also opinion leaders. So this study has been undertaken to 
study the knowledge, attitude and practices regarding epilepsy among the nursing staff.

Material and Methods: A hospital based cross-sectional study was conducted among 213 staff nurses in 
South India for a period of four months using a 50 item questionnaire.

Results: In our study very few nurses (8%) had never witnessed an epileptic seizure .Most of them believed 
to have insufficient experience in taking care of such patients (86%) and were also reluctant to take care 
of them (28%). Certain negative beliefs like epileptics are sinners, contagious and under the influence of 
supernatural power were still prevailing among them. They practiced administration of oxygen and giving 
a metallic object in the hands of the patient during an epileptic seizure. Half of them had average to poor 
knowledge, attitude and practice regarding epilepsy.

Conclusion: The study findings show that knowledge, attitude and practice  regarding epilepsy is low. 
This calls for urgent need to include practical as well as theoritical aspects of epilepsy care in the nursing 
curriculum and at the same time address the misconceptions linked to it.
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Introduction

Globally epilepsy is one of the most frequently 
occurring neurological disorder affecting more than 60 
million people irrespective of their age.[1,2] About 80% of 

them are residents of middle and low income countries.
[3] Mortality  risk in people with epilepsy is double than 
the general population [4] Epilepsy is a social disease 
accompanied by a stigma  that is more debilitating than 
the disease itself .It creates distress among even those 
whose seizures are under control as they are  constantly  
subjected to rejection, isolation and discrimination.[5,6,7]

In India, epilepsy is often neglected due to lack 
of knowledge as well as the stigma attached to it .In 
addition to this, the extreme shortage of neurologists 
with most of them being available only in the cities  has 
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resulted in epilepsy treatment gap of 80% -90%.(8,9) In 
such resource poor settings nurses can play a pivotal 
role in plugging the lacunae by providing  continuum of 
care between settings . They are an essential, economic 
and rational asset who provide information, support, 
counselling and care to people with epilepsy.[1,10] 

 Poor knowledge, negative attitude and stereotyped 
beliefs about epilepsy among them results in the tendency 
to discriminate against the people with epilepsy thereby 
affecting the quality of care.[11] Therefore we have 
undertaken this study to assess the knowledge, attitude 
and practice regarding epilepsy among staff nurses in a 
tertiary care hospital in South India

Methodology

Study population

An institutional based cross sectional study was 
conducted from June 2018 to September 2018 among 
213 staff nurses of a tertiary care teaching hospital in 
South India after obtaining consent from the Institutional 
Ethics Committee. All the staff nurses willing to 
participate and were present at the time of visit were 
recruited for the study.

Data collection:

The study participants were interviewed using 
a predesigned, pretested semi structured 50 items 
questionnaire after obtaining consent from them .They 
were assured that their anonymity and confidentiality 
would be maintained.

The questionnaire was devised based on the 
previous survey tools utilized to assess the knowledge 
attitude and practice towards epilepsy among the health 
staff. The content validity of the questionnaire was 
tested by dispensing the questionnaire to three specialist 
working in the department of Neurology. To devise the 
final questionnaire a pilot study was initially carried out 
among 20 staff nurses working in the same institute and 
their feedback was pursued which helped us to rephrase 
certain questions 

The questionnaire consisted of four sections 
namely: profile of study participants (5 questions), 
their knowledge (23 questions), attitude (15 questions) 
and practice (7 questions) regarding epilepsy . In each 

section, the correct responses were given a score of ‘1’ 
and ‘0’ was allotted for all incorrect responses. The final 
outcome scores were divided into tertiles and classified 
as poor, fair and good knowledge , attitude and practice 
respectively.

Data Analysis

The data was tabulated and analyzed by using 
SPSS version 15.0 software. Results were expressed 
as percentages and proportions.  Continuous data are 
summarized using mean and standard deviation. 

Results

Socio-demographic profile and  familiarity with 
epilepsy

The present study was conducted among 213 staff 
nurses in the age group of 20-58 years with a mean age of 
30 + 8 years. Majority of them were females (96%) and 
were predominantly hindus (83%). Half of them were 
married (51%). Equal number of them had completed 
general nursing and diploma nursing course (40% and 
42% respectively). Very few of them had a family 
member suffering from epilepsy (8%).  Training of more 
than half of them (55%) involved both theoretical as well 
as practical aspects of epilepsy. Most of them believed 
that they had inadequate experience in taking care of a 
patient with epilepsy (86%) and wished for additional 
training in the field of epilepsy(91.5%) 

Knowledge regarding epilepsy

All the study participants had heard about epilepsy 
mostly from their nursing curriculum (84.6%) followed 
by books (32.7%), internet (15.4%), newspaper (8.4%) 
and television(1.4%). Majority of them (91.5%) had 
witnessed an epileptic seizure.

More than three fourth of them opined that organic 
disease was the cause of epilepsy (76.5%) followed by 
hereditary disease (58.2%), birth defect (40%), head 
trauma (35.2%) and mental illness (29%). One fourth 
of them (25%) believed epilepsy to be a result of sins 
committed past life.

Very few of them (6.5%) correctly knew all the 
clinical manifestations of epilepsy. About half of them 
were of the opinion that epilepsy can be prevented by 
ketogenic diet (48%) .Most of them (63%) were familiar 
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with the antiepileptic drugs and their side effects (58%). (Table 1). Half of them had poor knowledge (50.7%), 
whereas 36.2% and 13% had good and fair  knowledge regarding epilepsy respectively.

Table 1: Knowledge about epilepsy among study participants

Knowledge about epilepsy (N=213) Frequency(%)

1. Epilepsy is a  contagious disease

2. A patient with epilepsy is possessed by supernatural powers

3. Cited manifestations of epilepsy
              Convulsions
              Loss of consciousness
              Change in behavior
             Period of amnesia
             Screaming
            Foam in mouth

4. Every person who has convulsions has epilepsy

5. Epilepsy is a public health problem

6. There is a  specific diet for patients with epilepsy

7. There is a specific diet to prevent epilepsy

8. Recommended place of treatment
              Hospital
             Traditional healer
            Ayurvedic /homeopathic practitioner

9. Epilepsy  can be cured

10. Epilepsy requires chronic treatment

11. Familiarity with antiepileptic drugs

12.  Familiarity with side effects of these drugs 

38(18)

39(18)

186(87.3)
148(69.5)
60(28.2)
66(31)

29(13.6)
122(57.3)

71(33.3)

47(22)

23(11)

15(7)

205(96)
5(2.3)
8(3.7)

117(54.7)

160(74.8)

135(63.4)

124(58)

Attitude towards epilepsy

Majority of the study participants had a positive 
attitude towards a person with epilepsy attending school 
and having a job. Though their attitude towards a person 

with epilepsy getting married and having children was 
positive (67%) only 48% were willing to get their child 
married to an epileptic. (Table 2) On the whole half of 
the study participants had a positive attitude towards 
epilepsy (50.2%)  whereas 30% and 35.7% had neural 
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and negative attitude respectively.

Table 2: Attitude of study participants towards epilepsy 

Attitude about epilepsy Frequency(%)

1. Patients with epilepsy can attend school

2. Patients with epilepsy can marry

3. Patients with epilepsy can have children

4. Patients with epilepsy can breastfeed

5. Patients with epilepsy can participate in sports

6. Patients with epilepsy can travel alone

7. Patients with epilepsy can swim

8. Patients with epilepsy can have a job

9. Patients with epilepsy can drive

10. Willingness to shake hands with a person with epilepsy

11. Willingness to let their child to play with someone with epilepsy

12. Willingness to allow their child to marry someone with epilepsy

13. Willingness to work with someone with epilepsy

14. Society should behave differently with person with epilepsy

15. Willingness to take care of a person with epilepsy

177(83)

143(67)

143(67)

131(61.5)

66(31)

35(16.4)

30(14)

132(62)

36(17)

184(86.4)

186(87.3)

102(48)

186(87)

53(25)

154(72)

The study participants followed certain faulty practices like administering  oxygen (67%) and  placing a metallic 
object in the hands of the patient (44%) during an epileptic seizure.( Table 3) Overall more than half of the participants 
followed a good practice (53%) during an epileptic seizure 

Table 3: Study participant’s practice when someone has seizures:

Practice when someone has seizures yes no

1. Stand back away from the patient

2. Give oxygen

3. Turn patient to side

4. Move objects such as furniture away  from the person

5. Move him from  dangerous place such as road or top of staircase

6. Put metallic object in their hand

7. Avoid putting  anything in his mouth

29(14)

143(67)

208(98)

198(93)

198(93)

93(44)

179(84)

184(86)

70 (33)

5(2)

15(7)

15 (7)

120 (56)

34 (16)
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Discussion

The health care system in India shows a glaring 
disparity in the availability of specialized health 
services due to the urban – rural divide. (8,9,11) In such a 
scenario nurses can play a crucial role as they can  work 
in multiple  settings where one can find people with 
epilepsy right from schools to specialized centers. A well 
trained nurse can relieve the burden on the health system 
by shouldering the responsibility of providing care and 
support to people with epilepsy thereby reducing the 
rates of readmission. They are closely associated with 
the community and act as a torchbearer in elucidating 
various social and educational concepts regarding 
epilepsy .12 This study explored the knowledge, attitude 
and practice regarding epilepsy among the staff nurses in 
a tertiary care hospital in South India.

In the present study all the study participants 
were aware about epilepsy which was analogous to 
the  previous studies conducted  in developing African 
countries. [14,15] In our study 91.5% of the staff nurses 
had witnessed epileptic seizures . Similar findings 
were found in other studies conducted by  among staff 
nurses14,15,16 in Brazil and African countries. In the 
present study the familiarity of epilepsy among nurses is 
high as epilepsy is a part of the nursing curriculum and 
by the very nature of nursing profession they are more 
likely to witness seizures and epilepsy.

In our study 81% of the staff nurses knew someone 
suffering from epilepsy which was contradictory to 
the study conducted by RK Surekha et. al (20%) [17] in 
north India. A greater proportion of study participants 
knew someone with epilepsy in a study conducted by 
Njamnshi AK et al(86.5%).[14]

In the present study hardly 8% of the study 
participants had a family member suffering from epilepsy 
. This finding was much lower than the studies conducted 
by Chomba EN et al in Zambia (33.2%) , Vancini RL et 
al among nurses in Brazil(38%)  and Dayapoglu N et al 
among clinical nurses in Turkey (23.5%). [13,15,16]

 In our study when asked about the causes of 
epilepsy 76.5% of staff nurses  stated that epilepsy is 
caused by organic brain disease which was much higher 
than a study conducted by  Surekha RK et. al (43.47%) 
.[17] Also, 58.2% of our study participants stated that 

epilepsy is a hereditary disease .These responses were 
much greater than studies conducted by Surekha RK et. 
al (34.78%) and Njanmshi et al (16%),  but lower than 
the study conducted by Vancini RL et al (86.2%).[14,17] 
Only 35.2% of  our study participants responded that 
head trauma could be a cause for epilepsy. This response 
was much lower than a study conducted by  Vancini RL 
(95.9%) in Brazil and Nishina Y in Japan (85.3)[1,16]

In this study the nurses had certain fallacies in 
knowledge like epilepsy is a mental illness (29%) which 
is caused due to past sins (25%) or due to possession 
by supernatural powers (18%).  This shows that ancient 
beliefs are still deep rooted in spite of the information 
about epilepsy obtained from the training school. Similar 
misconceptions that epilepsy is a mental illness, were 
also noted  in  studies  conducted in African countries , 
India and China.[2,14,15,17,,18] 

In our study 18% of the respondents had a 
misconception that epilepsy is contagious. This is an 
alarming number as it will provide hindrance in the 
quality of care rendered by them. A comparatively lesser 
number of study participants had the same opinion in 
a studies conducted in African countries and one in 
Northern India. [14,15,17]

In the present study 33.3% believed that all types of 
seizures are due to epilepsy  .These findings were  higher 
than those of Chomba et.al (2.9%) . [15] In an Indian 
setting nurses tend to spend more time with the patient 
,so they  can help in fastening the diagnostic process if 
they are  aware of are some medical conditions which 
present with seizures.

In the present study only 22% of study participants 
felt that epilepsy is a public health problem as compared 
to those conducted in Zambia. (15)This means that they 
are still unaware of the magnitude of the problem. 

In the present study 57% responded that epilepsy 
can be cured which was similar to studies conducted 
in Turkey (36.5%) [13] This shows that more than half 
of them are not aware that most forms of epilepsy are 
incurable but can be well controlled by antiepileptic 
drugs.

In our study 83% of study participants felt that 
epileptics can attend school.  Similar findings were seen 
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in a studies across Africa, Guinea-Bissau, china and east 
Asia. [13,15,18] 

In our study 62% of the respondents were of the 
opinion that epileptics can have a job and were also 
willing to work with them (87%). Similar positive 
findings were seen in studies conducted across Asia, 
Africa and Europe.[1,2,13,14,18,19,20]

In the present study, although 67% of the study 
participants  felt that epileptics can marry  and have 
children. But only 48% of them were willing to let their 
children marry epileptics.  This is in accordance with 
the age old  belief that all types of epilepsy are genetic 
.So  although they knew that there was nothing wrong 
in marrying a person with epilepsy  they preferred 
their child to marry healthy individuals  so as to avoid 
the possibility of having a child with epilepsy. These 
findings were in par with the study conducted by Otte 
WM et al.[2]

In the present study 69% of the respondents were of 
the opinion that epileptics cannot participate in sports. 
Similar findings were seen in a study conducted by 
Chomba et. al (66.4%)[ 15]

In the present study 83.6% were of the participants 
were of the opinion that epileptics cannot travel alone . 
This was in contrast to the earlier studies in Japan and 
Zambia where a higher percentage believed otherwise.
[1,15]

  In the current study 86% of the staff nurses believed 
that epileptics should not swim. These findings were 
analogous with the Zambian study (85.1%) [15]

In our study 83% of the study participants were of 
the opinion that epileptics should not drive. This shows 
that they are aware of the Indian law which states that 
people with epilepsy are prohibited from driving.These 
findings go in line with those of Yuko Nishina (83%) 
and Chomba et. al (65.4%).[1, 15]

 In the present study around 13% of study 
participants were not willing to shake hands or work 
with or let their child play with someone with epilepsy. 
This may be because of their erroneous belief that 
epilepsy is contagious. Similar findings were found in 
studies conducted in North India and Guinea Bissau.[2,17] 
Whereas a greater proportion of participants were not 

willing to work with epileptics in a study  conducted in 
Japan (38.2%) [1] 

In the current study 25% of the staff nurses were 
of the opinion that society should behave differently 
with a person with epilepsy. Similar findings were seen 
in a study conducted by Surekha RK et. al in North 
India(26.08%). [17]

In our study 28% of the staff nurses were not willing 
to take care of epileptic patients which is a big number in 
case of a health care professional as this kind of negative 
attitude will directly hamper the quality of care provided 
by them. Almost similar findings were found in the study 
conducted by Y Nishina et.al (37.9%) [1] unlike the study 
conducted by Chomba et.al (5%)[15]

In this study, the nurses followed faulty practices 
like administering oxygen and placing a metallic object 
in the hand of the patient during a seizure which were 
similar to those seen in a study conducted by Chomba 
et. al. [15]  

Study limitations:

As it is a single center study the results cannot 
be generalized.  The quantitative nature of the study 
restricted the elucidative power of the study. Also there 
is a likelihood that the questions were answered in a 
manner considered socially acceptable by them

Conclusion and recommendation:

The study concludes that the knowledge regarding 
epilepsy is inadequate among the study participants  
Their attitude is prejudiced by the myths, taboos and 
misinformation accompanying epilepsy which are 
entrenched in the Indian society. Most of them lack 
awareness about appropriate first aid measures to be 
taken at the time of an epileptic seizure. This calls for 
an urgent need to conduct timely workshops to provide 
skill based epilepsy care education in addition to 
modification in the course content of nursing curriculum. 
There is a dire need for global standardization of nursing 
competencies, thereby intensifying role of nurses in 
epilepsy care.   Further qualitative studies should be 
conducted   to explore  the reasons behind the negative 
beliefs among these nurses.
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Abstract
Aims: This study aims to use 3D imaging (CBCT) in order to identify the presence of anterior mental loop, 
know its dimensions and variation in anatomy, lingual concavity and the angle of tilt in the mandibular ridge 
aiding in better treatment planning for surgical approaches.

Method: Forty CBCT images of patients scanned by Planmeca Romexis for different diagnostic purposes, 
were analyzed using the Romexis software.

Results: The study results showed that mental loop was present in 62.5% of patients on the right side and 70% 
of patients on the left side, with a mean length ranging from 0.30 mm to 3.12 mm. The presence of anterior 
canal was observed in 5 patients (2 Females and 3 Males) 12.5% of the cases examined. As mentioned in 
methodology lingual concavity was classified based on its morphology into three classifications: A (Acute 
undercut) B (stream line) C (Kidney shape), with class C (Kidney shape) amounting up to 42.5% of the cases 
while the least common was class B (stream line).  In 40% of the cases, deepest lingual concavity was in the 
region of the second molar.

Conclusions: Placement of implants in the molar region of the mandible may result in perforation of the 
lingual cortex due to severely inclined ridge or deep lingual concavity. Presence of mental loop and anterior 
mandibular canal in the region of mandibular region needs careful evaluation using different tomographic 
slices. 

Key words: Mental loop, Lingual concavity, CBCT, Mandibular ridge inclination.

Introduction

With the latest advancement in the dental imaging, 
it is legally mandatory to have a complete knowledge 
about the anatomy of the ridge prior to performing an 
implant surgery or any surgical procedure. Thorough 
information about the location, tilt type of the lingual 
concavity and the mental loop is a boon for the clinicians 
to avoid any surgical mishaps.

The inferior alveolar nerve curves up and in most 
of the cases traverses for some millimeters anterior to 
the mental foramen and then return back to exit as the 
mental foramen, which is called as the anterior loop.7 
Bifid canals and anterior extension of the loops of this 
pathway or route are commonly seen. In such variations 
procedures like osteotomy or implant placement might 
result in paresthesia and hemorrhage due to violation of 
critical anatomical structures.8

DOI Number: 10.37506/ijfmt.v14i4.12296
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 The information about the safe distance, the 
location, and the amount of looping of inferior alveolar 
canal is quite critical and needs detailed investigations. 
Due to the limitations of conventional examination 
methods like clinical examination such as probing or 2D 
image radiography, cone beam computed tomography is 
one of the most accurate methods to have such detailed 
information and readings. CBCT helps in preoperative 
investigation and surgical planning. It is even used in 
intraoperative observation for more successful results 
and avoidance of many complications postoperatively.2

It was observed that 50% of the radiographically 
detected anterior loops of the mental canal were misread 
with panoramic radiograph, and 62% of the anatomically 
identified loops were not detected radiographically. It 
was concluded that panoramic radiograph images are 
undependable and have high numbers of false-positives 
and false-negative results in identifying the anterior 
loop.4

It is really important to know the angulation of 
the hand piece during osteotomy to avoid perforation 
of the lingual concavity and any violation to the 
mental foramen. The use of CBCT as a preoperative 
investigation aids in minimizing the complications as it 
helps in knowing the degree of angulation needed while 
performing the osteotomy.3

In a study conducted by Sahman et al it was shown 
that almost in 30% of the patients were detected with 
anterior loop of the mental nerve. The study also 
concluded that CBCT image prior to surgical implants 
procedure is a mandatory pre-operative examination 
in order to identify the presence of the anterior mental 
loop.9. In another study, conducted in Saudi Arabia, 
results have shown that more than half of mental 
foramens studied were located below the apex of second 
premolar while only 30% were between the first and 
the second premolar’s apices.1 The morphology of the 
lingual concavity was classified into 3 types: Convex 
©, Parallel (P) and Undercut (U). the classification 
was done based on the shape of the mandible ridge and 
the presence of the concavity. The undercut shape was 
found in more than half of the study samples. Planning 
for implants in the mandibular first molar region was 
reinforced by the detection of the lingual concavity, its 
location and shape.3 

In another retrospective study, both dentulous and 
edentulous cross-sectioned 3D images of patients were 
analyzed to see the morphology of lingual undercuts 
classifying it into U (undercut), P (parallel), and C 
(Convex). Their results showed that more than half of 
the cases presented with lingual concavity and 90% of it 
was in the second molar area.5

 2. Materials and methods.

This retrospective cross-sectional study was 
conducted on 40 CBCT scans of patients treated at or 
referred to Ajman university clinics, Fujairah campus. 
All images were analyzed using the same CBCT 
Planmeca Romexis 3D software version 4.2.0 in High 
resolution mode. The exposure settings: 90 KVp, 6.3 
mA, 12 seconds time, 8x8 cm field of view, and 0.200 
mm voxel size.  Population of the study was CBCT 
archived Images of 40 patients. Ethical committee 
approval was obtained from Ajman University ethical 
committee. 

2.1 Inclusion criteria:

1.All the CBCT images in Ajman university server 
with good quality and good radiographic contrast, and 
density.

2.Images of dentate patients (18 to 60 years old) 
without any signs of bone loss in the crestal area 

2.2 Exclusion criteria:

1. Any CBCT image involving bone loss in the 
mental foramen region.

2. Any CBCT image of patient with pathology 
causing bone loss in the region.

3. Any CBCT image where the mental region is 
not clearly defined due to metal artifacts or noise from 
the fillings.

Descriptive Statistical analysis was performed on 40 
patients in both right and left sides of lower jaw (80 nos: 
in total) using IBM SPSS statistics viewer. Chi square 
test and cross tabulation test was done at 0.1 significant 
level to check the correlation of anterior loop length with 
age and gender of the patients on both right and left side.
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Same tests were used to check for the correlation 
between lingual concavity with gender and age of the 
patients. The procedure was performed as follows: 
CBCT images are evaluated from the software. Axial, 
coronal and sagittal sections are evaluated for mental 
loop location.  Distance between convexity of the 
mental loop and anterior border of the mental foramen is 
measured in axial view (Figure No. 1). Most concaved 
area in the lingual plate of the mandible is identified in 
implants view of Romexis software. The degree of the 
ridge inclination to the labial cortex is measured in the 
most concaved coronal section in implants view. The 
degree of concavity angle was measured using implant 
coronal view. (Figure No. 2) The morphology of lingual 
concavity was traced using trace paper on an image of 
sectioned implant view with the most concaved region. 
This is to classify different types of concavity, lingual 
concavity and are classified into three classifications: 
(Figure 3)

Class A: Acute undercut Class B: Stream line Class 
C: Kidney shape.

We analyzed the presence of anterior extension of 
the canal in axial sections. (Figure 4) Measuring the 
angle of ridge inclination was done, using the flush 
terminal on the buccal shelf and the axis of inclination 
of the alveolar ridge. Grading of the mandibular ridge 
inclination done based on the degree of angulations as 
follows: 

Grade I: 5° - 10°

Grade II: 11° - 15°

Grade III: 16° - 20°

Grade IV: 21° - 25°

Grade V: 26° - 30°

Measuring the angle of the depth of lingual concavity 
Grading of the degree of lingual concavity done based 
on the angle of depth of the concavity as follows and it 
was done measuring the flush terminal plane producing 
the depth of lingual concavity.

Grade I: 100° - 120 °

Grade II: 121° - 140 °

Grade III: 141° - 160°

Grade IV: 161° - 180°

Results

The mental loop length of the mental foramen 
was measured in all 40 patients on both right and left 
sides, and in those patients evaluated, mental loop was 
identified in 62.5% of patients on the right side and 
70% of patients on the left side. Mean length of mental 
loop in females is 0.871mm with SD of 0.54642 while 
in Males is 1.1034 mm with SD of 0.76803. It clearly 
shows that male patients are having a higher mean 
mental loop distance measurements compared to female 
patients. In the right side 2.5 % of the cases present 
with 1 mm length of anterior loop and 5 % of the cases 
with 2 mm anterior loop length, while on the left side 
anterior loop length of 1 mm was present in 7.5% of 
the cases and 12.5 % of them present with 2 mm loop 
length. The longest mental loop length observed was 
3.12 mm in length and was seen in a male patient. In 
20% of the cases the absence of the anterior mental 
loop was bilateral, unilateral absence of the loop on the 
right side is 37.5% of the cases, while on the left side 
unilateral absence of the loop was in 30% of the cases. 
Thus clinically 1/3rd of the cases were showing either 
right or left unilateral absence of mental loop.At α = 0.1 
There is no statically significant correlation between the 
presence and absence of the mental loop and gender or 
age of the patients. Association between the length of 
the loop with either the age of the patient or the gender 
of the patients was not statistically significant (P value = 
0.536) as shown in (Graph 1, Table 1)

As mentioned in methodology lingual concavity 
was classified based on its morphology into three 
classifications: A (Acute undercut) B (stream line) C 
(Kidney shape), the most common class was class C 
(Kidney shape) in both right and left sides represented 
in 42.5% of the cases while the least common was class 
B (stream line) expressed in 17.5% on the right side and 
20% on the left side. At α = 0.1 It was observed that 
there is significant correlation between lingual concavity 
on the right side and left side for both females and males 
with age. (F: r = 0.44, P value = 0.087) (M: r = 0.494, 
P value = 0.019). (Graph 2 & 3)  Maximal depth of the 
lingual concavity was commonly seen in the Mandibular 
second molar region (40% on the right and 47.5% on the 
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left side), while the least common region to have lingual 
concavity was observed in the third molar region. Angle 
of the depth of lingual concavity was commonly ranging 
from 141°- 160° (Grade III) in 60% of cases on the right 
side and in 65% on the left side. 45 % of the total cases 

on the right side present with inclination of the alveolar 
ridge with reference to buccal cortical plate in a range 
from 11° to 15° (Grade II) and 40 % of the cases on the 
left side present with ridge inclination with reference to 
buccal cortical plate from 16 to 20°(Grade III).

Mean ALL Age

Pearson
1 .101

Correlation

Mean ALL Sig. (2-tailed) .536

N 40 40

Pearson
.101 1

Correlation

Age Sig. (2-tailed) .536

N 40 40

Figures 1 Measurement of mental loop in the axial section 
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Figure 2 Lingual concavity measurement in the coronal implant view.

Figure No. 3 Morphological classifi cation /Biotypes.
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Figure 4  Presence of anterior canal  ( axial section )

GRAPHS

Graph No. 1: Correlation of age with mean anterior loop length 
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Graph 2 Lingual concavity angle and correlation with gender 

Graph3 Lingual concavity angle and correlation with left side age 

Discussion

In the current study evaluation of the mental loop 
and lingual concavity was done on CBCT images, and   
the study has found that the mean length of anterior loop 
was 0.9989 mm with a standard deviation of 0. 67932.
These results suggest a possibility of trauma to the 
nerve in case of performing an osteotomy for implant 
placement or any surgical approach in the premolar area. 
In one of the previous studies their results showed a 
mean length of anterior loop length was ranging between 
0.21 and 2.71 mm.4 The difference in the results between 

our study and theirs can be due to different sample size, 
different age of examined patients, race, or dental status. 
In some studies, correlation between anterior loop 
length and the gender of the patient was significant.9 
While in this study, there is no significant correlation 
between anterior loop length and Gender. Some studies 
were observing the correlation between right and lefts 
side of the anterior loop length2 while in our study 
our focus was on the correlation of the Anterior loop 
length with gender and age. In another study anterior 
loop length has shown a significant correlation among 
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different age groups, but in the current study there is 
no correlation found with age of the patients.4 Chan et 
al in their study has classified lingual concavity into 
C (convex) P (parallel), and U (undercut) while in our 
study lingual concavity was classified into A (acute 
undercut) B (stream line), and C (kidney shape) which is 
more clinically useful in implant planning.3 In one of the 
studies reviewed previously they did lingual concavity 
analysis in the canine area also not only in the posterior 
region. However, they also concluded that most of the 
cases observed the presence of lingual concavity is in 
the second molar region which is the same result derived 
and in agreement with the study. In one of the studies, 
a positive relationship between mandibular lingual 
concavity with age and gender was observed which was 
endorsed in our study.6 The following conclusions were 
drawn from the study are given below with the use of 
CBCT as a preoperative investigation aids in minimizing 
the complications and it helps in knowing the degree of 
angulation of hand piece needed while performing the 
osteotomy. 

In conclusion the ridge inclination, (with reference 
to buccal cortical plate) was ranging from 11-20 degrees 
in majority of patients. It also sheds light on the accurate 
safe distance needed to avoid any damage to adjacent 
mental nerve and inferior alveolar nerve. Angle of the 
depth of lingual concavity was commonly ranging from 
141°- 160° (Grade III) in 60% of the right side samples 
and 65% of the left side samples examined. Avoidance 
of post-surgical complications such as perforation of 
the lingual concavity or violation to the mental nerve 
can be achieved by the use of accurate investigation 
methods like CBCT. Improper placement of implants 
without cone beam CT image analysis in the molar 
region of the mandible may result in perforation of the 
lingual cortex due to severely inclined ridge or deep 
lingual concavity especially in the 2nd mandibular 
molar region. Mental loop varies in length so much 
between the patients as observed in this study so CBCT 
investigation is recommended to know the exact safe 
distance in implant placement as there was one male 
patient showing length exceeding 3mm, more than the 
expected anterior loop length. There is also presence of 
anterior canal as an extension of mental loop in 12.5% 
of patients examined. In this study, we devised new 
clinically useful morphological classification of the 
lingual concavity.  I would recommend the future studies 

to have larger sample size and observation within family 
members, racial groups in order to evaluate the relation 
of anterior loop and lingual concavity with hereditary or 
genetic factors.

Ethical Clearance- Ajman University ethical 
committee

Source of Funding- Self funded   

Conflict of Interest - Nil
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Abstract
Introduction: Neck pain in particular is considered to one of the major health problem in modern societies. 
It is also increasing in intensity, frequency, and severity because of more stress and strain on neck region. 
Neck pain is assumed to be multi factorial in origin, implying that several risk factors can contribute to its 
development. Objective: This study conducted to check the effectiveness of Neuromuscular Taping over 
Neck Pain in collaboration with Aimst University (Malaysia), University of Indonesia (Indonesia), NMT 
Institute Italy & USA, Mekelle University Ethiopia (East Africa) & Insitute of Paramedical Sciences, Kannur, 
India,. Methodology: A qualitative research model in the form of a prospective type quasi experimental 
study design was carried out in this study. The study was conducted in collaboration with AIMST University 
Malaysia, University of Indonesia, NMT Institute Italy & USA, Insitute of Paramedical Sciences, Kannur, 
India, and Mekelle University Ethiopia. In this study all Academic and non-academic professionals those 
who diagnosed with neck pain for at least for 6 month duration, were included as the Population of this 
study. Conveniently 800 participants were selected in collaboration with AIMST University Malaysia, 
University of Indonesia, NMT Institute Italy & USA, Mekelle University Ethiopia & Insitute of Paramedical 
Sciences, Kannur, India. Result: All Selected Participants with neck pain symptoms were assessed for Neck 
pain with neck pain index (NPI) respectively before and after intervention with neuromuscular taping. The 
results from most of the participants showed significantly improvement after intervention. Conclusion: As 
the pain factor is reducing, considering the fact NMT can be included as one among the modalities used for 
the treatment of neck Pain. Introduction of new intervention such as neuromuscular taping in terms of neck 
pain management itself is a very challenging. The investigation of such studies and their result will help for 
further research prospective. 

Key Words: Multicentral, Quasi experimental, Neuromuscular, Taping, Neck Pain. 

Introduction 
Musculoskeletal disorders became increasingly 

common worldwide during the past few decades. It 
is common cause of work-related disability, among 
workers with substantial financial consequences due 
to workers compensation (Ariens, et, al, 2011)1. Neck 
pain in particular is considered to one of the major 
health problem in modern societies. It is also increasing 

in intensity, frequency, and severity because of more 
stress and strain on neck region. Neck pain is assumed 
to be multi factorial in origin, implying that several 
risk factors can contribute to its development2. Chronic 
neck pain patient uses the health care system twice 
as often as the rest of the population (Bongers, et, al, 
2016).Over a decade ago, the national Institute for 
Occupational Safety and Health, estimated that the cost 
associated with work related Musculoskeletal Disorder 
was $13 billion annually; more recently, this was 
projected to be between $45-54 billion3. With children 
being exposed to computer – related activities at even 
earlier ages, the health of the future work force deserves 
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contemplation (Bovimet, al, 2014)4.The prospective 
studies on prevalence of neck pain are important to 
study the size and extent of this problem that would 
facilitate accurate prediction of the need for preventive 
measures5. It has also been suggested that cognitive or 
emotional processes play a strong role in the genesis. 
Neck -related disability, such as depression and anxiety 
or pain catastrophizing which may intervene in the 
relationship between structural pathology and disability 
(Chiu, et, al, 2012) 6. Since higher educated population 
generally performs more reading tasks, higher education 
level may be one of the risk factors for neck. The past 
two decades showed rapid developments in technology 
which resulted in the increased use and requirement 
of computers at the workplace (Fejer, et, al, 2014)7.
Varying requirements and demands at each profession 
require these skilled staff to use computers more in 
order to be able to perform their tasks efficiently (Fine, 
2009)7. immobilization and static work lead to reduced 
blood circulation, which prevents the proper supply of 
nutrients to the muscles, and an accumulation of waste 
products, causing fatigue and pain and that on a daily 
basis, persistence of these conditions could be resulting 
chronic musculoskeletal disorders work related neck 
pain amongst university administrative staff 8. Neck pain 
is one of the most common musculoskeletal complaints 
that affect about half of the adult population during a 
1-year period (Grant,et,al., 2014)9.It is considered as 
a major public health problem, both in terms of health 
and overall well-being of the person and the society. It 
has imposed relatively high direct and indirect costs, 
and may affect the quality of life and working condition 
of patients (Guez, et, al, 2012)10. They also correct the 
alignment of joints, support muscles during movement, 
and improve stability and posture. The NMT concept 
has five major functions: Removes congestion of body 
fluids activates endogenous analgesic systems, corrects 
joint problems, muscle support, and scar treatments 
11. Neuromuscular Taping often provides a solution in 
difficult situations, in acute stages, and in functional 
rehabilitation to reduce pain and inflammation. Results 
can be seen in a wider range of motion, with less pain 
and discomfort, facilitating the rehabilitation of patients 
12. Over the last 5 years in Europe proprioceptive NMT 
technique has become a mainstream treatment protocol 
in post-operative, oncology, neurological care of patients 
and in sports medicine. It is commonly used in the sports 
traumatology as well as patients with Multiple Sclerosis 
13. These study specific application processes of a 
NMT in specific therapeutic areas it has already been 

shown a certain improvement in mobility and lymphatic 
drainage14. The study was focused on neck pain 
magament, quantifying the efficacy of Neuromuscular 
Taping as a treatment method 15. Lack of knowledge 
about NMT directly affects access.

Objectives of the Study
This study conducted to check the effectiveness of 

Neuromuscular Taping over Neck Pain in collaboration 
with Aimst University (Malaysia), University of 
Indonesia (Indonesia), NMT Institute Italy & USA, 
Mekelle University Ethiopia (East Africa) & Insitute of 
Paramedical Sciences, Kannur, India,.

Methods and Subjects
A qualitative research model in the form of a 

prospective type quasi experimental study design was 
carried out in this study. The study was conducted 
in collaboration with AIMST University Malaysia, 
University of Indonesia, NMT Institute Italy & USA, 
Insitute of Paramedical Sciences, Kannur, India, and 
Mekelle University Ethiopia. In this study all Academic 
and non-academic professionals those who diagnosed 
with neck pain for at least for 6 month duration, were 
included as the population of this study. Conveniently 
800 participants were selected in collaboration with 
AIMST University Malaysia, University of Indonesia, 
NMT Institute Italy & USA, Mekelle University Ethiopia 
& Insitute of Paramedical Sciences, Kannur, India. 

Treatment Procedures

Features: Width Cm 5 and Length 30 cm.

Reference points: Cervical-vertebra C1 –C7

Standard Application procedure (Cervical): 
Patient standing with hands resting on a table, anterior 
cervical flexion of 45 °. Apply the base of the tape on the 
C1 and laterally 2 cm from the vertebral column. Remove 
the paper leaving only a small piece to hold the strip. Ask 
the patient to round the cervical section (the skin over 
the cervical area must be stretched). The tape is applied 
with absolutely no tension. The tape is applied parallel 
to the column and must end at exactly the same level. 
The treatment was given twice per week for 6 weeks 
(8-10 sittings). The cure tape is approved by the FDA 
and the product name is Tape and bandage, adhesive. 
The route of administration is over the skin to achieve 
biomechanical therapy method using decompressive 
and compressive stimuli to obtain positive effects in the 
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musculoskeletal, vascular, lymphatic and neurological systems. Before the primary neuromuscular taping application 
VAS (visual analogue scale for pain scaling) were collected and this procedure was continuing till the end treatment 
sessions.

Work Plan & Contributions

No     Activities Responsible Persons

1
Proposal 

development & 
draft submission

1Assoc.Prof.Dr.yu Chye Wah /2Kshtrashal Singh(AIMST University,Malaysia)

2 Ethical clearance 1Ms. Kavitha Shetty(AIMST University,Malaysia)

3 Select & training 
of data collectors 1Kshtrashal Singh (AIMST University,Malaysia)

4 Data collection 

1Susmitha Govind/2Kasmalina 3Mr.Mahesh Hegde/4Ms.komala/5Ms.Shankari/6Ms.
Malisha/7Mr. Nazri/8Mr.Goh/9Aditya Denny Pratama / 10Rahul Krishnan Kutty 

(MAHASA University , Malaysia)/ 11Saurabh Singh/ 12Khushboo Gupta/ 13Sivakumar 
Pendyala/ 14Kameswari Kondreddy/ 15Saurabh Shekhar.(1-8 & 11-15 AIMST University 

,Malaysia)

5 Pilot Report

1Kshtrashal Singh(AIMST University,Malaysia) / 2Dr. Alemayehu Berhe(Mekelle 
University, Ethiopia) /3David Blow(NMT Italy & USA)/ 4Aditya Denny 

Pratama(University of Indonesia) / 5Rahul Krishnan Kutty(MAHASA University, 
Malaysia)

6 Data entry &  
analysis Assoc.Prof.Dr.yu Chye Wah(AIMST University,Malaysia)

7 First draft 

Kshtrashal Singh/(AIMST University,Malaysia) Assoc.Prof.Dr.yu Chye Wah(AIMST 
University,Malaysia)/ Dr. Alemayehu Berhe(Mekelle University, Ethiopia)/ David 
Blow(NMT Italy & USA)/ Aditya Denny Pratama(University of Malaysia) / Rahul 
Krishnan Kutty(MAHASA University Malaysia)/Heera S(Institute of Paramedical 

Sciences, Kerala, India)/Kamaraj B(AKG Institute, Kerala  India)

8 Second draft Kshtrashal Singh(AIMST University,Malaysia)/ Assoc.Prof.Dr.yu Chye Wah(AIMST 
University,Malaysia)/ Dr. Alemayehu Berhe (Mekelle University, Ethiopia)

9 Final report  

Kshtrashal Singh(AIMST University,Malaysia)/  Assoc.Prof.Dr.yu Chye Wah(AIMST 
University,Malaysia)/ Dr. Alemayehu Berhe(Mekelle University, Malaysia)/ David 
Blow(NMT Italy & USA)/ Aditya Denny Pratama(University of Indonesia) / Rahul 
Krishnan Kutty(MAHASA University Malaysia)/Heera S(Institute of Paramedical 

Sciences, Kerala, India)//Kamaraj B. (AKG Institute, Kerala, India)
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Results
A total of 800 subjects were selected in collaboration with Insitute of Paramedical Sciences, Kannur, India, 

Mekelle University, Ethiopia, NMT Institute Italy & USA, University of Indonesia and AIMST University Malaysia. 

Table 1: Distribution of study samples by location

Centre/Country Frequency Percentage

India 200 25%

Ethiopia 200 25%

Indonesia 200 25%

Malaysia 200 25%

All selected participants with neck pain symptoms from respective centre were assessed for neck pain with neck 
pain index (NPI) respectively before and after intervention with neuromuscular taping. The results from most of the 
centres showed significantly improvement after intervention (Table 2). In India, there was a significant difference 
in neck pain reduction before and after intervention (t(199)=34.290, p<0.001).In Ethiopia, there was a significant 
difference in reduction of neck pain (t(199)=33.604, p<0.001).Similarly, a significantly reduction in neck pain 
(t(199)=37.810, p<0.01)were found in Indonesia. For Malaysia, there was a significant difference in reduction of 
neck pain (t(199)=9.539, p<0.001).Between pre and post intervention with neuromuscular taping (Table 2).

Table 2: Neck pain intensity index during pre and post intervention by centre/country

Centre NPI-Pre It (mean±SD)
NPI-Post It
(mean±SD)

t (df) pa

India 3.69±1.32 2.16±1.360 34.290(199) 0.000

Ethiopia 4.00±1.22 2.62±1.278 33.604 (199) 0.000

Indonesia 3.69±1.32 1.81±1.14 37.810(199) 0.000

Malaysia 2.11±1.45 1.73±1.04 9.539 (199) 0.000

Note: NPI: Neck pain index; It: Intervention; SD: Standard deviation, DF: Degree of freedom; Paired t-test

The results from comparison of overall neck pain intensity index between pre and post intervention among all 
participants showed significant effect (Z=-22.520, p<0.001) (Table 3).
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Table 3: Effect of overall neck pain after intervention

Mean SEM
Z

pa

Overall neck pain index
Pre-intervention
Post-intervention 3.2261

2.0555
0.5299
0.4095

-22.520
0.000

Note: SEM: Standard error of mean, a: Wilcoxon signed rank test

The results comparing the mean difference in reduction of neck pain revealed significant difference among the 
centres (χ2 (3) =508.742, p<0.001). 

Table 4: Comparison of improvement between neck pain index and low back pain index among university 
groups

Outcome 
Difference Centre-Country Mean SE

95% CI

χ2 pa

Lower Upper

Neck pain 
index

ku-India
mu-Ethiopia
Ui-Indonesia
au-Malaysia

1.343
1.669
1.819
0.014

0.032
0.032
0.032
0.032

1.280
1.605
1.756
-0.049

1.405
1.731
1.880
0.076

508.742 0.000

Note: SE: Standard errors; CI: Confidence interval; a: Kruskal-Wallis test

To illustrate the magnitude of reduction of neck 
pain index during pre and post intervention. Figure 1 
below showed participants from Indonesia recorded the 
highest reduction in neck pain index which achieved 
50.9% from 3.39 to 1.81. The second highest reduction 
in neck pain index was participants from India which 

recorded 41.5% reduction in neck pain index from 3.69 
to 2.16. The third highest reduction in neck pain index 
was participants from Ethiopia which achieved 34.5% 
from 4.00 to 2.62. The least reduction of neck pain index 
was reported from participants from Malaysia which 
recorded 18% from 2.11 to 1.73
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Figure 1: Neck pain intensity index pre and post intervention in 4 different countries

Discussion
Neuromuscular taping has been used as a therapeutic 

material in more developed countries; so many pilot 
studies have already been done on various clinical 
conditions like pain multiple sclerosis, phantom pain 
and other systemic problems. In this study, subjects 
were treated for neck pain and followed up for a period 
of 6-8 weeks 16. With wide ranges of limitations, the 
result after series of statistical process shows evidence 
of reduction of parameters pain (VAS) in single blinded 
comparative study. Here by based on the result it can 
be concluded that the neuromuscular tapping is more 
effective in reduction of neck pain and can be considered 
as a treatment protocol for neck pain 17. This data report 
could be considered an observational pilot study with the 
prospect to inform clinical practice 18, 19.

Conclusion
As the pain factor is reducing, considering the fact 

NMT can be included as one among the modalities used 
for the treatment of neck Pain. Introduction of new 
intervention such as neuromuscular taping in terms of 
neck pain management itself is a very challenging. The 
investigation of such studies and their result will help for 
further research prospective.

Ethical Clearance: No ethical approval is needed. 

Source of Funding: Self

Conflict of Interest: Nil  



Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4      4195

References
1.  Ariens GAM,BPM,DM,MMC, HWVdWG, 

BLM,VMW. Are neck flexion, neck rotation, and 
sitting at work risk factors for neck pain? Results 
of a prospective cohort study. JSTOR. 2001 March; 
58(3): p. 200-207.

2. Ariens GAM, BPM, DM, MMC, HWVdWG, 
BLM,VMW. Are neck flexion, neck rotation, and 
sitting at work risk factors for neck pain? Results of 
a prospective cohort study. Contribution to Journal. 
2011;: p. 200-207.

3. R A. Working posture and musculoskeletal 
problems of video Display Terminal Operators - 
review and reappraisal. AmIndHygAssoc J. 2011; 
44: p. 437-446.

4. Bongers PM,IS,VdHS,BBM. Epidemiology of 
work related neck and upper limb problems: 
Psychosocial and personal risk factors (Part I) 
and effective interventions from a bio behavioural 
perspective. Journal of Occupational Rehabilitation. 
2010; 16: p. 279-302.

5. Bovim G SHST. Neck pain in general population. 
Spine. 2014;: p. 191307 – 1300.

6. Brattberg G TMW. The prevalence of pain in a 
General Population. he results of a postal survey in 
a country of Sweden. Pain. 2014; 7(2): p. 215-222.

7. Borghours JAJ KVHBL. Cost-of-illness of Neck 
Pain in the Netherlands in. pain. 2013; 1999(80): p. 
629 – 36.

8. Cote P CJCL. The Saskatchewan health and back 
pain. Spine. 2014; 23(15): p. 1689 -1698.

9. Guez M,HC,NM,TG(. The prevalence of Neck 
pain. ActaOrthopaedica Scandinavian Journal. 
2013; 73(4): p. 455-459.

10. Grandjean HE MK. Constrained postures in 
accounting machine Operators. Appl Ergonomics. 
2010; 11(3): p. 145-149.

11. Haartz JC,SMH. Work related musculoskeletal 
disorders. Prevention and intervention research at 
NIOSH. 2015.

12. Hush JM,MCG,RKM. Risk Factors for neck pain 
in office workers: A prospective study. BMC 
Musculoskeletal disorders. 2016; 7: p. 81.

13. Jensen I,HRK. Neck pain. Best Practice & Research 
Clinical Rheumatology. 2011; 21(1): p. 93-108.

14. Kamwendo K LSMU. Neck and shoulder disorders 
in Medical Secretaries. Scand J Rehab. 2011; 23: p. 
127-133.

15. Kilbom. A BE. Health hazards related to ergonomic 
work Women Health. 2012; 13: p. 81 – 93.

16. Taping Neuro Muscolare Institute vGR. .
17. JICA country profile on disability, Federal 

Democratic Republic of Ethiopia. 2002.
18. International Labour Organization. 2014.
19. Katz R. Impairment and disability rating in low 

back pain. Clinical Occupational Environmental 
Medicine. 2006; 5(3): p. 719-740.

20. Anderson JAD. Back pain and their relation to 
work. 2012 May 11.



4196      Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4

A Multicentral Quasi experimental Study on Impact of 
Neuromuscular Taping over Low Back Pain

Yu Chye Wah1, Kshtrashal Singh2, Susmitha Govind3, Kasmalina binti Mohd4, Siva Sangary Murthy5, 
Kamaraj B6, Rahul Krishnan Kutty7

1Assoc.Professor, 2Lecturer, 3Lecturer, 4Lecturer, 5Clinical Instructor, School of Physiotherapy, Faculty of Allied 
Health Professions, AIMST University,Malaysia, 6Principal, AKG Cooperative Insitute of Health Sciences Kerala, 

India, 7Lecturer, MAHSA University, Malaysia

Abstract
Introduction: Low back pain in particular is considered to one of the major health problem in modern 
societies. It is also increasing in intensity, frequency, and severity because of more stress and strain on 
the back and. chronic lower back pain patient uses the health care system twice as often as the rest of the 
population. Objective: This study is done to check the effectiveness of Neuromuscular Taping over Low 
Back Pain in collaboration with Aimst University (Malaysia), NMT Institute Italy & USA, University of 
Indonesia, Mekelle University Ethiopia & Institute of Paramedical Sciences, Kannur, India. Methodology: 
A qualitative research model in the form of a prospective type quasi experimental study design is carried 
out in this study. The study is conducted in collaboration with AIMST University Malaysia, University 
of Indonesia, NMT Institute Italy & USA, Institute of Paramedical Sciences, Kannur, India and Mekelle 
University Ethiopia. Conveniently 800 Participants were selected in collaboration with AIMST University 
Malaysia, University of Indonesia, NMT Institute Italy & USA, Mekelle University Ethiopia & Institute of 
Paramedical Sciences, Kannur, India. Result: All selected Participants with Low back pain symptoms were 
assessed for low back pain index (LBPI) respectively   before and after intervention with neuromuscular 
taping. The results from most of the participants showed significantly improvement after intervention. 
Conclusion: In this study pain factor is reducing, considering the fact NMT can be included as one among 
the modality used for the Treatment of Back Pain. Introduction of new intervention such as neuromuscular 
taping in terms of back pain Management itself is a very challenging. The investigation of such studies and 
their result will help for further research prospective. 

Key Words: Multicentral, Quasi experimental, Neuromuscular, Taping, Low Back Pain.

Introduction

Musculoskeletal disorders became increasingly 
common worldwide during the past few decades 1. 
It is common cause of work related disability, among 
workers with substantial financial consequences due 
to workers compensation (Ariens, et, al, 2011) 2. Low 
back pain in particular is considered to one of the major 
health problem in modern societies. It is also increasing 
in intensity, frequency, and severity because of more 
stress and strain on the back and. Chronic lower back 
pain patient uses the health care system twice as often as 
the rest of the population (Bongers, et, al, 2016) 3.Over 
a decade ago, the national Institute for Occupational 
Safety and Health, estimated that the cost associated with 

work related Musculoskeletal Disorder was $13 billion 
annually; more recently, this was projected to be between 
$45-54 billion. With children being exposed to computer 
– related activities at even earlier ages, the health of the 
future work force deserves contemplation (Bovimet, al, 
2014) 4.The prospective studies on prevalence of low 
back pain are important to study the size and extent of 
this problem that would facilitate accurate prediction of 
the need for preventive measures.lower back -related 
disability, such as depression and anxiety or pain 
catastrophizing which may intervene in the relationship 
between structural pathology and disability (Chiu, et, 
al, 2012) 5. Not the least of which is the patient’s own 
perspective of their condition. Low back pain is costly in 

DOI Number: 10.37506/ijfmt.v14i4.12298
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terms of treatment, individual suffering and time lost due 
to work absenteeism. Many studies have been conducted 
to investigate the relationship between lower back and 
occupation (Coft, et, al, 2011) 6. Factory workers as well 
as office workers have been mentioned as risky groups. 
Machine operating and carpentry compared to sedentary 
work were found to be risk indicators for lower back 
(Evans, et, al 2010)7.Found that lower back pain was a 
prevalent problem among managers and professionals 
also reported that university academic staff had higher 
prevalence of lower back  pain and they were found to 
be a high-risk group of occupational related low back  
pain, Since posture and monotonous work have been 
pointed out as important factors in the development of 
occupational lower back disorders (Falla, et, al, 2011)8. 
Subjects with low back pain spent significantly more 
time in reading. Since higher educated population 
generally performs more reading tasks, higher education 
level may be one of the risk factors for low back pain 

9. The past two decades showed rapid developments 
in technology which resulted in the increased use and 
requirement of computers at the workplace (Fejer, et, 
al, 2014).Varying requirements and demands at each 
profession require these skilled staff to use computers 
more in order to be able to perform their tasks efficiently 
(Fine, 2009)10. immobilization and static work lead to 
reduced blood circulation, which prevents the proper 
supply of nutrients to the muscles, and an accumulation 
of waste products, causing fatigue and pain and that on 
a daily basis, persistence of these conditions could be 
resulting chronic musculoskeletal disorders work related 
lower back pain amongst university administrative 
staff11 . lower back pain is one of the most common 
musculoskeletal complaints that affect about half of the 
adult population during a 1-year period (Grant,et,al., 
2014).It is considered as a major public health problem, 
both in terms of health and overall well-being of the 
person and the society12. It has imposed relatively high 
direct and indirect costs, and may affect the quality of 
life and working condition of patients (Guez, et, al, 
2012) 13. Among occupational groups, office workers, 
especially intensive computer users, are at high risk. The 
ethology of work-related low back pain disorders seems 
to be multidimensional and is associated with physical 
and psychosocial factors (Grandjean, et al., 2012) 14. 
A number of factors, including both individual factors 
(e.g. gender and age), and work related factors (e.g. 

repetitive work, prolonged sitting, and static posture), 
and also psychosocial factors, have been discussed as 
risk factors (Haartz, et al., 2015) 15. They also correct the 
alignment of joints, support muscles during movement, 
and improve stability and posture16. The NMT concept 
has five major functions: Removes congestion of body 
fluids activates endogenous analgesic systems, corrects 
joint problems, muscle support, and scar treatments. 
Neuromuscular Taping often provides a solution in 
difficult situations, in acute stages, and in functional 
rehabilitation to reduce pain and inflammation 17. 
Results can be seen in a wider range of motion, with 
less pain and discomfort, facilitating the rehabilitation of 
patients. Over the last 5 years in Europe proprioceptive 
NMT technique has become a mainstream treatment 
protocol in post-operative, oncology, neurological care 
of patients and in sports medicine 18. It is estimated that 
70% to 80% of the world’s population has at least one 
episode of back pain in their life time 19. This condition 
may cause a decrease in the quality of life of individuals, 
as well as deterioration in physical activity 20. Generally 
incidents of back pain most commonly occur in between 
ages 25 and 50 years. Lack of knowledge about NMT 
directly affects access 21. 

Methods and Subjects

A qualitative research model in the form of a 
prospective type quasi experimental study design is 
carried out in this study. 

Standard Application procedure: 

Patients diagnosed by Low back and neck pain for 
at least 6 months,

Features: Width Cm 5 and Length 30 cm.

Reference points: - Intergluteal line - Vertebral 
column.

Patient standing with hands resting on a table, 
anterior lumbar flexion of 45 °. Apply the base of the 
tape on the interglutea line and laterally 2 cm from the 
vertebral column. Remove the paper leaving only a 
small piece to hold the strip. Ask the patient to round the 
lumbar section (ask to “pull in the belly”, the skin over 
the lumbar area must be stretched). The tape is applied 
with absolutely no tension. The tape is applied parallel 
to the column and must end at exactly the same level. 
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The treatment was given twice per week for 6 weeks (8-10 sittings). The cure tape is approved by the FDA and the 
product name is Tape and bandage, adhesive. Before the primary neuromuscular taping application VAS (visual 
analogue scale for pain scaling) and back pain index (Oswestry Low Back Pain Disability Questionnaire) were 
collected and this procedure was continuing till the end treatment sessions.

Work Plan & Contributions

No Activities Responsible Persons

1 Proposal development & 
draft submission 1Assoc.Prof.Dr.yu Chye Wah /2Kshtrashal Singh(AIMST University,Malaysia)

2 Ethical clearance 1Ms. Kavitha Shetty(AIMST University,Malaysia)

3 Select & training of data 
collectors 1Kshtrashal Singh (AIMST University,Malaysia)

4 Data collection 

1Susmitha Govind/2Kasmalina 3Mr.Mahesh Hegde/4Ms.komala/5Ms.Shankari/6Ms.
Malisha/7Mr. Nazri/8Mr.Goh/9Aditya Denny Pratama / 10Rahul Krishnan Kutty 
(MAHASA University , Malaysia)/ 11Saurabh Singh/ 12Khushboo Gupta/ 13Sivakumar 
Pendyala/ 14Kameswari Kondreddy/ 15Saurabh Shekhar.(1-8 & 11-15 AIMST 
University ,Malaysia)

5 Pilot Report

1Kshtrashal Singh(AIMST University,Malaysia) / 2Dr. Haftu Berhe Gebru 
(Mekelle University, Ethiopia) /3David Blow(NMT Italy & USA)/ 4Aditya Denny 
Pratama(University of Indonesia) / 5Rahul Krishnan Kutty(MAHASA University, 
Malaysia)

6 Data entry &  analysis Assoc.Prof.Dr.yu Chye Wah(AIMST University,Malaysia)

7 First draft 

Kshtrashal Singh/(AIMST University,Malaysia) Assoc.Prof.Dr.yu Chye Wah(AIMST 
University,Malaysia)/ Dr. Haftu Berhe Gebru (Mekelle University, Ethiopia)/ David 
Blow(NMT Italy & USA)/ Aditya Denny Pratama(University of Malaysia) / Rahul 
Krishnan Kutty(MAHASA University Malaysia)/Heera S(Institute of Paramedical 
Sciences, Kerala, India)/Kamaraj B(AKG Institute, Kerala  India)

8 Second draft Kshtrashal Singh(AIMST University,Malaysia)/ Assoc.Prof.Dr.yu Chye Wah(AIMST 
University,Malaysia)/ Dr. Haftu Berhe Gebru (Mekelle University, Ethiopia)

9 Final report  

Kshtrashal Singh(AIMST University,Malaysia)/  Assoc.Prof.Dr.yu Chye Wah(AIMST 
University,Malaysia)/ Dr. Haftu Berhe Gebru (Mekelle University, Malaysia)/ David 
Blow(NMT Italy & USA)/ Aditya Denny Pratama(University of Indonesia) / Rahul 
Krishnan Kutty(MAHASA University Malaysia)/Heera S(Institute of Paramedical 
Sciences, Kerala, India)//Kamaraj B. (AKG Institute, Kerala, India)
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Results

A total of 800 academic and non-academic professionals are selected in collaboration with Institute of paramedical 
science, kannur, India Mekelle University, Ethiopia; University of Indonesia, Indonesia and AIMST University, 
Malaysia. 

Table 1: Distribution of study samples by location

Centre/Country Frequency Percentage

India 200 25%

Ethiopia 200 25%

Indonesia 200 25%

Malaysia 200 25%

All selected participants with low back pain 
symptoms from respective centre were assessed for 
low back pain index (LBPI) respectively before and 
after intervention with neuromuscular taping. The 
results from most of the centres showed significantly 
improvement after intervention (Table 2). In India, 
there was a significant difference in reduction of low 
back pain reduction (t (199) =21.175), p<0.001). In 

Ethiopia, there was a significant difference in reduction 
of low back pain (t (199) =10.436, p<0.001). Similarly, a 
significantly reduction in low back pain (t (199) =37.546, 
p<0.01) were found in Indonesia. For Malaysia, however 
no significant difference was found in reduction of low 
back pain (t (199) =0.277, p=0.782) between pre and 
post intervention with neuromuscular taping (Table 2).

Table 2: low back pain index during pre and post intervention by centre/country

Centre LBPI-Pre It(mean±SD) LBPI-Post It(mean±SD) t (df) pa

India 2.99±1.43 1.88±1.291 21.175(199) 0.000

Ethiopia 2.73±1.39 2.35±1.40 10.436(199) 0.000

Indonesia 3.85±1.30 2.03±1.17 37.546(199) 0.000

Malaysia 1.99±1.27 1.98±1.32 0.277 (199) 0.782

Note: NPI: Neck pain index; LBPI: Low back pain index; It: Intervention; SD: Standard deviation, df: Degree 
of freedom; a Paired t-test

The results from comparison of overall low back pain index between pre and post intervention also depicts 
significant effect (Z=-21.501, p<0.001) (Table 3).
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Table 3: Effect of overall low back pain index after intervention

Mean SEM
Z

pa

Overall low back pain index
Pre-intervention
Post-intervention

3.1844
2.1511

0.5304
0.4378

-21.501 0.000

Note: SEM: Standard error of mean, a: Wilcoxon signed rank test

The results comparing the mean in reduction of low back pain depicted significant difference among the centres 
(Table 4).

Table 4: improvement of low back pain index among university groups

Outcome 
Difference Centre-Country Mean SE

95% CI

χ2 pa
Lower Upper

Low back pain 
index

India
Ethiopia
Indonesia
Malaysia

1.660
1.353
1.232
-0.112

0.030
0.030
0.003
0.030

1.600
1.293
1.172
-0.171

1.720
1.413
1.292
-0.052

498.02 0.000

Note: SE: Standard errors; CI: Confidence interval; a: Kruskal-Wallis test

Figure 1: Low back pain index PR
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The magnitude of reduction of low back pain 
index was depicted in Figure 1. The participants from 
Indonesia recorded the highest reduction of low back 
pain index which achieved 47.3% from 3.85 to 2.03. The 
second highest reduction in low back pain index was 
participants from India which reported 37.1% from 2.99 
to 1.88. The third highest reduction in low back pain 
index was participants from Ethiopia which achieved 
13.9% from 2.73 to 2.35. The least reduction in low back 
pain index was participants from Malaysia which merely 
achieved 0.5% from 1.99 to 1.98

Discussion

As back pain can cause temporary physical 
disabilities to understand the pattern of disabilities post 
back pain, Oswestry Low Back Pain Disability index 
(ODI) was included in this study. ODI values were 
expressed in Mean ±SD. The result shows a marked 
variation between the pretest ODI value and posttest 
ODI value. Here by based on the result it can be 
concluded that neuromuscular tapping is more effective 
in reduction of back pain and can be considered as a 
treatment protocol for back pain. In contrast with NMT 
application was also shown to be effective so based on 
these facts that NMT has some superficial placebo effect 
on pain reduction in case of back pain.  This data report 
could be considered an observational pilot study with the 
prospect to inform clinical practice. 

Conclusion

In this study pain factor is reducing, considering the 
fact NMT can be included as one among the modality 
used for the treatment of Back Pain. Introduction of new 
intervention such as neuromuscular taping in terms of 
back pain management itself is a very challenging. The 
investigation of such studies and their result will help for 
further research prospective. 

Ethical Clearance: No ethical approval is needed. 
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Conflict of Interest: Nil

References
1. Ariens GAM, BPM, DM,MMC, HWVdWG, 

BLM, VMW. Are neck flexion, neck rotation, and 
sitting at work risk factors for neck pain? Results 
of a prospective cohort study. Occupational and 
Environmental Medicine. 2011.

2. Ariens GAM, BPM, DM, MMC, HWVdWG, 
BLM,VMW. .

3. Andersson HI EGaLIRC. 2013.
4. R A. Working posture and musculoskeletal 

problems of video Display Terminal. Operators - 
review and reappraisal. 2011; 44: p. 437-446.

5. Bongers PM,IS,VdHS,BBM. AmIndHygAssoc. 
2011; 44.

6. Bovim G SHST. Low back pain in general 
population. Spine. 2014;: p. 191307 – 1300.

7. Brattberg G TMW. The prevalence of pain in a 
General Population. The results of a postal survey 
in a country of Sweden. 2014; 7(2): p. 2015-222.

8. Borghours JAJ KVHBL. Cost-of-illness of low 
back Pain in the Netherlands in. pain. 2013; 80: p. 
629 – 36.

9. Cote P CJCL. The Saskatchewan health and back 
pain. Spine. 2014; 23(15): p. 1689 -1698..

10. Guez M,HC,NM,TG. The prevalence of low back 
pain. Acta Orthopaedica Scandinavian Journal. 
2002; 73(4): p. 455-459.

11. Grandjean HE MK. Constrained postures in 
accounting machine Operators. Appl Ergonomics. 
2010; 11(3): p. 145-149.

12. Haartz JC,SMH. Work related musculoskeletal 
disorders. Prevention and intervention research at 
NIOSH. 2015.

13. Hush JM,MCG,RKM. Risk Factors for low back 
pain in office workers: A prospective study. BMC 
Musculoskeletal disorders. 2016; 7(81).

14. Jensen I,HRK. Low back pain.. Best Practice & 
Research Clinical Rheumatology. 2011; 21(1).

15. Kamwendo K LSMU. low back, Neck and shoulder 
disorders in Medical Secretaries. Scand J Rehab. 
2011; 23: p. 127-133.

16. Kilbom. A BE. Health hazards related to ergonomic 
work Women Health. 2012; 13: p. 81 – 93.



4202      Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4

17. Taping Neuro Muscolare Institute vGR. .
18. disability Jcpo. Federal Democratic Republic of 

Ethiopia. 2002 narch.
19. Organization IL. 2014.

20. Katz R. Impairment and disability rating in low 
back pain. Clinical Occupational Environmental 
Medicine. 2006; 5(3): p. 719-740.

21. JAD A. Back pain and their relation to work. 1996.



Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4      4203

The Effect of Cytokines and CD Markers in Patients Infected 
with  COVID- 19

Ali Anok Njum, Jabbar Afate ALwane2

1Ass.Prof. Nursing Department, Samawa technical institute, AL-Furat  AL-Awsat Technical University/ Iraq,  
2Ass.Prof. Biotechnolgy College, Al Qadysia University 

Abstract
Study aimed to show the effect of  inflammatory mediators ( IL-6 and gamma interferon) and molecules  
CD54 & CD2 in patients infected with COVID-19

A overall of (100) positive patients for COVID-19 were selected for project .Patients attended general lab. 
With sings of  COVID-19 then select to expression 0f gamma interferon & IL-6 in serum of patient and 
indication expression of CD54 and CD2in serum of patients. Results indicated that gamma interferon & 
IL-6 highly important increases (p<0.001) in serum level of covid- 19 patients as matched with healthy 
control groups , acute covid 19 exposed great as well as , rises in serum near of gamma interferon & 
IL-6 pointedly(p<0.001) ,although modest cases of disease show great proliferation in serum level of IL-6 
expressively(p<0.001).immune molecules showed more  expression of CD2 & CD54 in covid- 19 patients 
as matched with healthy normal groups. 

Key word: Inflammatory,  immune reaction and COVID-19

Introduction

Corona virus infected patient have several communal 
types such as fever, cough, and fatigue while diarrhea and 
dyspnea were initiate to be as unusual chin(1). Numerous 
of them patient described bilateral abnormalities

Main case of corona virus was advised as cold in 
1960(2).

Original coronavirus-induced pneumonia, which 
was named as coronavirus disease 2019 (COVID-19) 
by the WHO on the February 11, 2020, has speedily 
improved in epidemic measure since it first appeared 
inWuhan, China, in December 2019(3).                                                                      

Coronaviruses are enveloped viruses with a positive 
sense single-stranded RNA genome (26e32 kb)(4). Four 
coronavirus genera (a, b, g, d) have been recognized up to 
now( 5)                                                                                                                                                                                           

        IL -6 is noticed at a few management level 
during acute viral infection , the most patent increase 
in I L-6 is sensed in patients with a higher degree of 

neutrophil infiltration. The level of cytokines such as IF 
N-y , TN F-α , I L-6 and I L-8 are amplified  in persons 
with chronic viral infection and some authors have 
revealed that this rise is virtual to the grade of the harm 
histologically in COVID-19 patient (6).

Cytokines expression due to pathogenesis of 
COVID-19 infection is relatively due to the immunologic 
response , plenty of interleukins & chemokines are 
elaborate in the progress of the inflammatory process by 
altering the evolution of the inflammatory via changing 
the native T h0 response to a T h1 ,T h2 or mixed T h1 
& T h2 response. Both responses have been revealed to 
relate in a viral disease (7) and the inequality among them 
prefer  HIR and depressed adjust CMI, that is essential  
for immunity beside diseases (8).                                                                                     

Materials & Methods

1- Patients

The study registered (100) COVID 19 patient 
, admitted at the public health laboratory  and with 
fever, nonproductive cough, dyspnea, myalgia, fatigue, 

DOI Number: 10.37506/ijfmt.v14i4.12299
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normal or decreased leukocyte counts, and radiographic 
evidence of pneumonia .  

Samples Collection 

blood samples (5-10) ml was obtained from 
patients(COVID -19 ). then the blood samples were 
centrifuged to get blood serum

Serum cytokine 

Sizes of cytokines in the serum were done by 
ELISA test (R&D Systems). The last concentration was 
expressed in pg/ml.                                                

Statistical Analysis 

Statistical analysis was showed by using Chi-square 
(ᵡ2) test to regulate the statistical changes among diverse 
groups by using a proposal statistical platform for social 

science (SPSS 2020). The possibility of (P≤ 0.05) was 
measured to be statistically significant. The examined 
parameters were offered in terms of means ± standard 
errors (S.E.), and variances between means of patients 
and controls were calculated by ANOVA test and the 
Least Significant Difference (LSD). The difference was 
measured significant when the possibility (P) value were 
(≤ 0.05, ≤ 0.01).

Results & Discussion

1-Clinical sings

    Clinical sings in COVID 19 patients were , fever, 
nonproductive cough, dyspnea, myalgia, fatigue, normal 
or decreased leukocyte counts, and radiographic evidence 
of pneumonia, some patients showed intermediate and 
mild clinical sings   as shown in table (1).

Table (1) Clinical signs for COVID 19 patient .

Percentage%NumberClinical signsNO.

80%10acute1

80%10Intermediate  2

80%80Mild3

 2. IL-6 in COVID 19 patients

    Serum of all patients with COVID 19 and those with acute or intermediate disease action contain higher 
level of IL-6 than healthy control group . IL-6 concentration was particularly increased in patients with intermediate 
disease   and  acute patients similarly than mild disease  as corresponding with control groups.   

Table(2) The Concentration of IL-6 in patients and controls

Group NO.
Serum level of IL-6

Mean Minimum Maximum

Mild 80 500.00 180.00 440.00

Acute 10 900.00 300 900

Intermediate 10 1500.00 1300.00 1400.00

Control 10 70.00 50.00 80.00

Chemokines apply their biological activity through linking to certain cell surface receptors. An infrequent 
feature of greatest chemokine receptors is their great attraction for numerous ligands  (9). inflammatory cytokines 
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such as  IL-6, 10 &12 ,create irritable oxygen species. 
IL-8 excretion effects in an elevated  employment of 
neutrophils into lung (10,11).  Lung  I L -6 is noticed at 
less preservation grade at  acute stage of  COVID 19 
impurity, while noticable rises in blood  serum and liver 
grade can be detected patients with moderiate infection                                                                       
This rise in I L-6 associates completely with an elevated 
in T NF – α(12). 

3- level of  gamma interferon 

     Current study showed that all patients with 
COVID- 19 cover higher level of gamma interferon than 
healthy control group , gamma interferon concentration 
was improved particularly with acute COVID patients, 
moderate patients  and mild patients correspondingly . 
table(3) 

Table(3) The Concentration of gamma interferon in patients and controls

Group NO.
Serum level of gamma interferon

Mean Minimum Maximum

Acute 10 600.00 400.00 650.00

Intermediate 10 80.00 75.00 83.00

mild 80 20.00 17.00 21.00

Control 10 17.00 9.00 18.00

 gamma interferon is a central cytokine to the of 
inflammatory pathogenesis routes. The T N F -α pro- 
inflammatory effect is facilitated via straight initiation 
of other pro- inflammatory cytokines(13)                              

The cytokine storm will activate a forceful round 
by the immune system to the body, cause ARDS and 
multiple organ failure, and lastly lead to death in severe 
cases of SARS-CoV- 2 infection(14)                                                         

4- Expression of CD54 and CD2 in COVID 19  
patients 

Results as in table (4) shown that there was highly 
significant differences in mean of CD 54 expression 
among COVID 19 patients and healthy control groups 
(p<0.05) ,the cell surface CD54 was over expressed in 
acute compared to intermediate COVID 19 patients, 
mild  and healthy control groups  individually

  The results demonstrated in table ( 5  )  shows there 
was high statistically significant difference in mean of 
CD2 expression among COVID- 19 patients and healthy 
control groups (p<0.05) 

To get rid of COVID 19 is related with vital multi-
vague C D 4+ and C D 8+ T cell responses ,while persons 
that progress mild infection likely to have fragile, slimly 
dedicated responses  [15]. CD8+ effector cells in the lung 
were initiate to have less serviceable proficiency, as 
proved by low IF N -y fabrication [16]. The determination 
of lung pathogens is frequently  attended thru frail 
“CD8+ T cell response “ antigens subsequent[17].  We 
exasperated to conclude the pathogenic status of C D74 
over comparing of  its expression during infection , our 
results make it clear that robust up-regulation of both C 
D2&C D54 manage a tough mark that lymphocytes in 
peripheral blood of COVID- 19 persons within formal of 
immune dysregulation. Acute determining infections are 
considered complete primary enlargement of “poly clonal 
C D 4+andCD8 + T –cell” residents that continued over 
allowance[17,18]. On other hand, prolonged infections 
are related with temporary hindered responses that are 
frail and goal a slight array of MHC class I and II limited 
epitopes [19,20]                                                                                                          
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Table(4) The expression  of CD54 in patients

Group NO.
Serum level of CD54

Mean Minimum Maximum

Intermediate 10 9.00 5.00 10.00

Acute 10 13.00 10.00 14.00

mild 80 6.00 4.00 7.00

Control 10 2.00 1.00 3.00

Table(5) The Concentration of CD2 in patients

Group NO.
Serum level of CD2

Mean Minimum Maximum

Mild 12 10 7.00 12.00

Acute 4 35.00 20.00 40.00

Intermediate 7 14.00 11.00 15.00

Control 10 4.00 5.00 6.00
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Abstract
Background: Universities are power houses that generate new knowledge by carrying out research all over 
the world. Professors are promoted, appreciated and awarded as the academics who conduct research at 
universities. This did not happen in the case of Mr BM, who was humiliated and punished for his research 
activity. 

Case History: Mr BM was excited by the prospect of carrying out research when he joined the university in 
1996. He used his time and money in research and trying to find a gap in the lack of knowledge that he could 
close through his work. He was quite on his own in his department without even a secretary yet managed to 
find time for research either after hours or during holidays. Between 2001 and 2018, he published more than 
100articles in around 25 different peer-reviewed journals. Mr BM boosted the good name of the university, 
but in exchange for it, he received three disciplinary enquiries, two suspensions and a forensic audit. All 
were intended to discredit him and to stop his research activity. The most painful was to cause him financial 
loss by decreasing his monthly salary. The history of damage and its results are discussed in this report.

Conclusion: Heavy financial loss was caused by the persistent disciplinary enquiries at the university. The 
extent could only be estimated by an actuarial consultant. The Ministry of Higher Education must take note 
of it.

Keywords: research, promotion, financial loss, actuarial

Introduction 

The university’s higher management constantly 
wants to know why this university ranks so low on 
the list of institutions producing research publications 
in South Africa. The usual answer they give is lack of 
funds.  There is a vicious cycle relating to funding at 
the university. The more research one does, the more 
funds are available, and when more funds become 
available, there is a demand for more research projects 
to be carried out. Research publications bring money 
into university, which constitutes third-stream funding 
generates in universities in South Africa. There are 
universities in South Africa that generate a lot of funds 
through research publications. Publications are not only 
about money; it improves the good name of a university 
and improves its rating in the world.

The main problem in the faculty of rural University 
was that the position of faculty head was filled non-
academic candidate.  He was not a regular researcher 
yet have enormous power. This power was abused to 
humiliate and punish people in the faculty, as in the case 
of Mr BM. If the researcher did not include the name of 
a person in authority in publications, such people used 
their power to punish. Generally, it remained limited to 
small matters such as not being allowed to go on leave 
or not approving applications for promotion, etc.  In 
the case of Mr BM, when they found that these small 
humiliations did not affect the work he was doing, so 
they designed some more rigorous methods.  Most 
foreign staff accepts what those in powers tell them.  
These foreigners do not ask how and why things happen. 
This is the reason for the recruitment of foreigners in the 
faculty, as they do not ask any questions and are always 
ready to agree with those in authority. The culture of 
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employing foreigners has been also picked up by the 
recently appointed head of institution. He is comfortable 
with these foreigners, who have few choices, as they are 
not employable in other places, and they must survive. It 
is thus a win-win situation. The case of Mr BM is not the 
same. He did not wish to give them any co-authorship 
as a gift, and that led to numerous hurdles in his work. 
This is a culture at the university,  if you work hard, you 
must face the problems. This kind of practice is common 
in some countries, historically English countries, where 
people have a concept of big and small men, and a small 
man does not ask any questions from a big man. Mr BM 
was humiliated long before his rigorous punishment 
in the form of disciplinary enquiries and suspension, 
but he simply accepted it. Mr BM never thought that a 
university where one works hard would dislike one. 

Mr BM was determined that the truth must prevail. 
A research director recognised his work and encourages 
him to carry on at the same speed. Mr BM worked under 
three faculty head.  These faculty head had one adviser. 
The first faculty head was very clever. He was appointed 
for three years but continued working as faculty head for 
almost 12 years by his convincing nature. The second 
faculty head took a power and had one adviser whom 
he later appointed as second in command expected a 
gift authorship, which was unethical. Secondly, they 
were confronted by the higher management when the 
issue of research was discussed. They could not explain 
why they could not produce research publications. This 
question led to trouble for Mr BM, and they wanted to 
eliminate him, so that this question would not be asked.

At the University this was practised in the 1990s. 
What happened at University was like what is currently 
happening at ESKOM in South Africa. ESKOM deals 
with power, and problems are visible, but universities’ 
corruption can be hidden easily, as it is not an emergency. 
Mr BM was investigated forensically, but no report has 
submitted even after his retirement. The investigator 
took Mr BM’s personal file from HR; that file was 
reported as lost by HR. Recently, the head of institution 
conducted an audit of the faculty, but the results were 
not made public.

Results

Mr BM received head of institution awards. In 2004, 
he was not allowed to apply for the reward.  Then in 

2006, the process started again, and BM was nominated 
to receive the award. On the day when the award was to 
be handed over to Mr BM, it was stopped, and a prepared 
cheque of R10 000 was cancelled; this was conceded by 
the head of institution himself in his reply to a dispute 
resolution letter in 2015. Mr BM received no cash 
payment in his personal research account after it had 
been prepared by the research office. The deputy head of 
institution research himself got the cash refund himself 
but did not pass this on to Mr BM.  Personal research 
funds are supposed to be paid in cash on retirement 
and BM received an amount, but much less than what 
it should have been. His personal research account was 
tampered with by the research or finance department 
and fraudulently claimed. Mr BM wrote about six dozen 
letters to the research office, and  head of institution, 
but not solution was reached. Mr. BM research account 
was also frozen and had not allowed me to utilize it.  
Prepared documents of conference attendance claims 
were rejected not paid after delays or even lost.

Discussion

When things deteriorated, the Council of Higher 
Education sent an assessor to investigate and submit 
report.1 An assessor was appointed, and he submitted a 
report, but nobody implemented his recommendations. 
1 He clearly mentioned that this university functioned 
like Afghanistan. There was failure of multiple 
organ systems. He paid attention to HR, but nothing 
changed.  The independent assessor’s effort went to 
waste; there should be no need to carry out such a time-
consuming exercise if its recommendations are not to be 
implemented. 

It is said that in Africa, people consider their 
stomachs first. They do not look at the country or their 
institutions. If things do not come into their account, they 
are not interested. This proved true in the case of Mr 
BM. In a ground-breaking judgment, the Constitutional 
Court pointed out that such an employee needs greater 
protection, as he is vulnerable to exploitation.2 The 
Department of Education subsidises articles published 
in recognised journals through funds being paid into the 
accounts of universities. It is quite a significant amount 
and is an incentive to researchers to motivate them to carry 
out more research leading to publications. Of the amount 
received from the DoE, 60%goes to the researcher and 
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40% is divided among the research office (15%), head of 
institution office (10%) and the department (15%). This 
is according to the policy on research at the university. 
Mr BM brought millions of rand into the university 
funds between 2000 and 2018. Mr BM received hardly 
any funds from outside sources. The research office did 
not allow him to use the funds he had generated himself. 
Mr BM’s research publications comprised almost 50% 
of the total number of publications of the faculty and 
about 25% of the whole university, according to the 
CHE report of 2011.1

There was an allegation of plagiarism against BM in 
2008, and an enquiry was conducted by a top labour law 
practitioner. He found Mr BM not guilty. When Mr BM 
wrote a letter to the registrar of the university regarding 
revocation of the degree of the party involved, no action 
was taken. BM was not guilty, then the opposite party 
to be guilty, and his degree had to be revoked. There 
is a need of such blow to university so that they will 
not exploit like Mr BM. The federation congratulated 
its affiliate, NUMSA, on the successful conclusion of its 
long court battle against labour brokers.3

Similarly, in second DC, Mr BM, one of his articles 
was published by mistake in two different journals with 
a gap of two years. He was suspended and disciplinary 
enquiry started against him. The charges were less 
serious than first one, but the punishment was much 
severe than first one. When Mr BM has produced proof 
of two professors in his faculty who were also duplicated 
their article in two different journals, and they were also 
supposed to be suspended and DC must be carried out, 
but the faculty head is refused to do so. This kind of 
double standard showed that how malicious this faculty 
to Mr. BM.

Professional jealousy is understandable, but the level 
of punishment through a decrease in salary, multiple 
disciplinary enquires, and the intention to de-motivate 
Mr BM to the point where he would stop his research 
publications is not. However, MR BM persevered and 
kept working despite multiple problems created by the 
faculty and university with the help of union. Mr BM 
could have multiplied his publications, as he had enough 
experience, but was unfortunately limited by the DCs’ 
and suspension. A meeting was held with the head of 
research in his office, and a full list of grievances was 

submitted, but nothing happened. Mr BM wrote several 
letters to head of institution but got not result. One email 
sent by head of institution in reply to Mr. BM as follows:

I request you to audit all the funds as long as 
you can go back. These funds are generated by me 
through research publications. These are two accounts. 
1. Personal research publications account and 2. 
Department research publications account.

I am not getting any information, and nobody 
prepare to help me. It looks like that someone is dosing 
with bad intention. Attached herewith some examples 
or copy was issued by research office, but these are not 
only one. Every year (2001 to till date), I received money 
from DoE through research publications. Please take 
audit it from 2001 if possible. 

I am concerned about the email below. Ms M reports 
to me and no staff member has the power to request her 
to institute audits. And in any event, this request is not 
reasonable.

Please refrain from this kind of thing in future.

Mr BM requested an audit of personal research 
funds because of the previous statement provided to him 
by the finance office was very problematic, as personal 
research money was not supposed to be used without 
his signature, and this statement showed that funds 
were being used by someone without his knowledge. 
This request to audit his funds was ignored by the head 
of institution. The process of getting refunds was very 
complicated that had already been spent in attending 
conferences. It became a project that could take from 
a month to a year to get a refund. It would start from a 
junior clerk in the research office, and then go to a senior 
clerk, before at last going to the director of research for a 
signature. The distance between two clerks is only a few 
metres but it would take a week to pass on the document. 
For Mr BM to write an article and publish it in a journal 
was much easier than to get a claim processed by the 
research directorate at the university.

It is difficult, but not impossible, to estimate the total 
loss in research funds owed to BM; only an actuarial 
assessment can determine it.

1. It involves a loss in cash through not getting 
research award money and cash payments from the 
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personal research account.

2. Mr BM was working on his own and should 
have been allowed to use the departmental research 
funds, but he was prevented from doing this and attempts 
were made to divert the funds.

3. Though Mr BM reported failure to pay and 
delays in payment, there was no change in the practice 
of payment.

4. Loss of productivity resulted from Mr BM not 
being allowed to enter the forensic pathology laboratory, 
and not being permitted to enter the university during 
suspension periods. Disciplinary enquiries are 
themselves problematic and take a lot of time (2008 to 
2018) which Mr BM could have used in writing.

5. Articles that had been accepted were 
subsequently declined as a result of disciplinary 
enquiries.

Mr BM faced difficulty at all levels. It started with 
him not being allowed to work in the forensic pathology 
laboratory. If he published articles, then these were not 
submitted to the DoE for subsidy. The funds received 
from the DoE were also difficult to get. The OSD 
scale has given to all doctors who registered in health 
professions council and working in public sector .4  This 
was not applicable to Mr. BM.

Conclusion

Direct financial loss could be calculated by an 
accountant, but the loss in the form of pain and suffering 
caused by persistent disciplinary enquiries could only 
be assessed and estimated with the help of an actuarial 
consultant. This concerns not only the issue of money, 
but also the culture of functioning of this university 
administration. The heads of institution of this university 
has displayed complete amnesia, tolerance and a blind 

eye to ongoing corruption. The assessor’s report, issued 
in 2011, which made some recommendations, was put 
on the back burner.  The heads of institution keeps 
changing like visitors, without showing any real interest 
in the improvement of the university.

Ethical Issue: Proper care was taken in this 
manuscript, as not to disclose directly to any institution 
or an individual, but if is knowingly or unknowingly 
someone find it out then it is not author intention. It 
is failure of system in rural university, and that led to 
victimization of Mr. BM. The author would like to high 
light this system failure in this report, not an individual 
or institution.
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Abstract
Background: Professional jealousy is known to be rife among academics in various universities, but hardly 
reduces their salaries. The productive staff is generally protected from external as well as internal threats by 
the higher management of the university, but this did not happen in the case of Mr. BM.

Case history: Mr. BM was appointed as acting head of department, a medical officer against the post of 
professor and head of forensic medicine. He was not paid according to the University’s   conditions of service 
policy document. This was ignored by Human Resource department despite a resolution of the council. Mr. 
BM kept on receiving low salary to which he was entitled until his retirement after almost 20 years (1996-
2018). This brought him close to financial ruin, as his pension was consequently also reduced by half. 
The estimated salary shortfall could be calculated, but the pain and suffering caused by three disciplinary 
enquiries and suspension are difficult to assess without the help of an actuarial consultant. 

Conclusion: The shortfall in salary must be paid by the health, which is the major (80%) funder of his salary 
in a dual employment. This shortfall entailed differences in payment of basic salary as well as allowances 
between 1996 and 2018. 

Keywords: dual employment, abuse of power, financial ruin

Introduction

Mr. BM was appointed as an acting head in January 
1996, but a letter was only issued by the faculty head 
and confirmed by the Senate on 1996. He was a medical 
officer in the health.  Mr. BM was working on his own 
like a full-time staff member of university, doing the 
work and assuming all the responsibilities of a professor 
and head.  This was confirmed by the Registrar in 1997.  
He was also working as a full-time staff member in the 
health rendering all services, where he was working 
on his own. University interviewed him for a post of 
professor but later appointed him as a lecturer, which 
was like a discredit him. He was again interviewed for 
a post of professor but appointed as an associate against 
the post of professor. However, the salary of a professor 
was negotiated.

Mr. BM wrote to the University about his payment 
as per the policy document of university conditions of 

service, which was also later recognized by the council. 
The Council issued instructions to HR, which HR did 
not implement. Between 2005 and 2007, he started 
visiting the HR office, as someone had told him that 
it was always good to meet personally, as this was 
the culture at the university to solve problems, but in 
his case, it did not work out.  In the end, Mr. BM was 
desperate for his outstanding payment, and wrote a letter 
stating his grievances  to the head of the institution of 
the University, thinking that there had to be some light 
at the end of tunnel, but received no reply. Mr. BM 
was thinking that at least higher management would 
recognize his work, which had earned him five awards in 
research and had led to dozens of research publications 
between 2002 and 2007, which put 54 million rand in the 
pockets of ex-mineworkers.

When he was at the peak of research publications in 
2008, disciplinary enquiries (DC) were instituted against 
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him, accusing him of plagiarizing somebody’s work, 
although it was rather the reverse that was true.  First DC, 
a Professor was a commissioner of enquiry from outside 
of university and gave a fair judgment. When Mr. BM 
then pointed out to the University that since he had not 
been found guilty, the person who used his work in his 
thesis had to be guilty, and his degree had to be revoked, 
it refused to carry out any enquiry against that person. 
This enquiry had just been concluded when another 
DC (2010) started, leading to suspension. This matter 
was supposed to be less punishable, as it was a self-
plagiarism, but unfortunately the punishment was more 
severe. The charge was related to an article that had been 
published in two journals by mistake. It was a double 
jeopardy in terms of the law to have a similar enquiry 
in a short time. Mr. BM produced articles written by 
his 2 colleagues in the same faculty that were also self-
plagiarized, but the head of faculty said that he wanted 
only to punish Mr. BM. It was surprising that Mr. BM 
was suspended and not allows entering in university, 
but his research work poster displayed in a conference 
organized by the faculty. An independent assessor 
inspected the University and mentioned it was like 
Afghanistan, with failure of multiple organs in 2011. He 
specified the HR department. One department published 
25% of all research publications of the university, and 
about 50% of those in the Faculty. This was Mr. BM’s 
department, where he was the only staff member. 

The more one published, the more jealousy this 
generated among professionals in Faculty.  The head 
claimed Mr. BM was working under him. This led to 
increased jealousy among his professional colleagues. 
The suspension lifted all of sudden as the faculty needed 
me conduct the examination of fourth year medical 
students, but DC was continued. Fortunately, the union 
refused to accept him after few meetings, as he refused 
to call the head of institution as a witness to appear 
in front of the enquiry committee. He said that he did 
not have the power to call the head of institution and 
when the union chairperson asked him for his letter 
of appointment; it transpired that he had only been 
appointed telephonically. Later, charges were withdrawn 
in the DC. 

In a third DC, wanted to be sure of success by 
appointing a confirmed X man as a commissioner of 
enquiry. There were in fact no valid charges, as Mr. BM 

went on leave with permission from head, but the faculty 
head said that he had to get permission from him. The 
commissioner declared guilty abruptly and issued a letter 
immediately suspending one month’s salary.  The union 
made representations and the salary was paid after two 
weeks. Salary was stopped by instruction of faculty head 
by email. The faculty has also managed to be stopped 
from working in the laboratory although I was using it as 
a teaching platform for medical students. The University 
had been underpaying Mr. BM since 1996 and this 
continued till Mr. BM retirement in December 2018. In 
July 2009 the occupation-specific dispensation (OSD) 
scale was implemented for all health professionals 
registered with the Health Professions Council of South 
Africa and Mr. BM received a lump sum in December 
2009.2  The amount paid was less than it should have 
been, as Mr. BM was working on a higher level as a 
clinician.  A HR staff member responsible for salaries 
increased his own salary, but constantly decreased the 
salary of Mr. BM. This was reported as prima facie 
evidence to the head of the institution, but no response 
was received. Subsequently, the same basic salary scale 
was maintained without any revision for almost five 
years. The University thus kept paying Mr.BM a lower 
basic salary, as well as overtime and rural allowance.

Methodology

The information on the shortfall in salary was 
collected from Mr. BM monthly pay slips from 1996 
to 2018. Some gaps in determining the accurate salary 
of a month or year were dealt with by calculating the 
salary of the previous month and adding a 5% annual 
increase. The salary from 1996 to January 2001 was 
received directly from the health with fixed overtime. 
Mr. BM was a senior lecturer from 2001, getting 60% of   
salary from the health and 40% from the University, as 
per the agreement of the joint establishments. Overtime 
(53%) of basic salary, was also paid by health. In 2004, 
Mr. BM was appointed as associate professor, against 
the post of Professor receiving 60% of salary from the 
health through the University (dual employment). This 
post was against the post of professor, and Mr. BM was 
working in it till retirement in December 2018.

Results

The calculation to estimate the shortfall from 1996 to 
2018 was conservative. The difference in salary between 
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a medical officer and a professor from 1996 to January 
2001 was calculated based on a reference received from 
a professor appointed at the University. Estimates were 
calculated with approximately 5% annual increase or 
decrease in basic salary. From February 2001 to June 
2009, the calculation was based on either pay slips or 
the appointment letter issued by the University. The gap 
in proof was covered by a 5% annual increase in salary 
that year.  

Overtime calculation was carried out assuming that 
it was 53% of the basic salary, but for practical purposes 
it was accepted as 50% in calculations and decimal points 
was omitted. The salary paid to Mr. BM always followed 
a very irregular pattern and it is difficult to know how 
and why this happened. Most problems relating to the 
salary occurred between 2009 and 2018, which was also 
a troubled time of DCs. The scale of basic salary and 
over time changed at least three times in a year, despite 

BM performing the same duties for decades.  Replies 
on dispute resolution from the head of institution were 
contradictory and yielded interesting findings. Less and 
less overtime was paid between 2010 and 2016; it has 
been calculated separately, as it is not covered by the 
difference in salary payment.  

The OSD scale concerned national government 
funding and it is assumed that it was fully paid by the 
national government through provincial health to the 
University, but this needs to be confirmed.1 In July 
2009, the OSD scale was implemented by the national 
government and it was paid in that year, but after that 
it was never revised, and continued till 2013 and part 
of 2014.2 (Figure 1). There was a slight change in the 
second half of 2014, and then from 2015 to 2018, but 
not based on the OSD scale. Figure 2 showing year wise 
the pattern of total claim. It is mostly between 2009 and 
2018, when OSD scale was not revised in the salary of 
Mr. BM.2
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Since the basic salary paid was lower, the overtime and rural allowance were automatically also lower. The 
difference in each month’s amount was calculated very conservatively, as the basic salary was supposed to be that 
of the post of chief specialist, but Mr. BM used only the top notch and grade of a principal specialist (level 12) for 
calculation. The amount of overtime payment was lower especially from 2010 onwards. However, the duty hours 
of work carried by Mr. BM was the same from 1996 to 2018 (proof attached). The estimate of overtime (50%) was 
calculated based on the basic salary by determining the difference in the payment to Mr.BM who was paid up to 22% 
less from 2010 to 2016 or sometimes not paid for overtime at all (Figure 2).
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Similarly, the rural allowance was estimated by calculating a monthly and yearly discrepancy of 21% in the basic 
salary from 2001 to 2018 (Figure 3).

Discussion

The health contributed the main portion of Mr. BM’s 
salary directly (1996 to January 2001) and through the 
University (February, 2001-2018). Therefore, it must 
be held primarily responsible. As proven in a NUMSA 
case, in dual employment the employee is always 
sandwiched between two employers and is exploited 
by one.3 In this case Mr. BM was exploited by both the 

health and the University. The procedure followed for 
the head of institution   research award gives an idea 
of the humiliation suffered. Mr. BM received head of 
institution   research award in 2002 and 2003.  In 2004, 
they did not allow Mr. BM to participate. In 2006 Mr. 
BM, got the platinum award, but it has not been handed 
over to date despite a dispute being declared with the 
head of institution. Again, the 2007, 2008, and 2009 
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awards were announced, but not finalized. The matter 
was dealt with by the head of institution, and after that 
Mr. BM problems multiplied in the form of three DCs, 
two suspensions, a forensic audit and stoppage of his 
birthday bonus. There were staff who has not published 
even a single research paper, got promoted through 
inaugural professorial lecture within an hour bypassing 
all the hurdles of interview and short listing. Mr. BM’s 
main concern is that non-payment means not being 
paid according to the university conditions of service 
applicable from 1996 to 2018. A letter from Mr. F, 
who was registrar finance, and an e-mail from him both 
reconfirm the claim for payment.  Mr. BM submitted 
details of his grievances to the head of institution 
on 18 March 2008 but did not receive a reply. On 24 
October 2011, the head of the Faculty himself wrote a 
letter to the Finance Officer regarding salary concerns 
from the joint establishment clinical staff, including 
Mr. BM.  Subsequently the faculty head also wrote a 
memorandum to the head of institution, mentioning that 
since the implementation of the OSD in 2009, no annual 
adjustment had been implemented.2 The faculty head 
wrote a similar letter on the same date about the non-
payment of the HOD allowance, and Mr. BM’s name 
was also included in the attached list of HODs. The 
faculty sent a list of joint staff members to HR for the 
back payment of 2010 and 2011, but Mr. BM’s name 
was excluded from that list. This is evident from the 
letter received from HR Director. He mentioned that the 
faculty took this decision along with the finance officer. 
When asked who the specialist on salaries in the faculty 
was, he did not answer.

Mr. BM was acting HOD for almost two decades 
(1996-2015). He received a letter from the HR director: 
Mr. X renewal of contract. He was surprised to read it, as 
Mr. BM service had continued without any interruption 
since 1996. When the director was asked for a policy 
document, he did not reply. In 2015, the University 
prepared to merge four departments, and interviews 
were conducted. They displaced Mr. BM from the 
post of HOD at the University, but Mr. BM remained 
the HOD in the hospital, paying overtime by DOH and 
completed PMDS of his staff in hospital. 

On 12 February 2015 all the clinical staff of the joint 
establishment wrote a letter to the Director HR about 
a salary adjustment, but nothing was done to resolve 

the problem. A letter was written to the HR Director 
regarding unfair labor practice, dated 26 February 2015, 
by an attorney, and later a CCMA hearing was held but 
not completed, as HR had lost Mr. BM’s personal file. 
The CCMA was started but could not complete as HR 
supposed to bring that file to continue CCMA process. 
On 23 November 2015 the head of institution replied to 
a dispute referral to by the union lodged on 31 August 
2015.  He declined my claim without referring to the 
policy document. Mr. BM made great efforts in 2017 
and 2018 as he was retiring, and the matter was going 
to affect his pension. A dispute resolution meeting was 
held with the head of institution. Mr. BM wrote many 
emails and letters, but he replied few of these.  Mr. BM 
found it callous that a head of institution would not even 
answer questions on the shortfall of salary of a staff 
member. A dispute resolution meeting was held on 17 
April 2017.  The head of institution nominated himself 
as a facilitator. He also allowed a deputy director HR 
to write the minutes. Mr. BM was afraid and wanted 
to cut short the meeting as Mr. BM pension could be 
stopped. He could not solve the problem of the OSD 
scale, as he seemed to have made up his mind before the 
proceedings. The HR director mentioned that Mr. BM 
deserved to get his OSD scale and that the OSD scale 
money would come from the health.  

Mr. BM contacted the national director of 
remuneration and he emailed that Mr. BM deserved 
to be paid on the OSD scale. It was wrong and against 
labor law practice to start paying this and then stopping 
it. In Mr. BM’s case it was started and paid in 2009 and 
then not revised. Several letters written by the hospital 
management from the HOD, clinical managers, directors 
and CEOs of hospitals recommended that since Mr. BM 
was a HOD, he deserved remuneration according to the 
OSD scale. After a lot of difficulty Mr. BM succeeded 
in organizing a meeting between HR of the health. The 
meeting took place in on 12 September 2018, two days 
before Mr. BM was to receive his birthday bonus. It was 
unfortunate that this meeting led to the stoppage of Mr. 
BM birthday bonus on 15 September 2018. A colleague, 
a union member, accompanied to Mr. BM and has also 
received his salary less.  He wrote a letter to the head of 
institution. HR emailed a letter agreed to pay to Mr. BM 
15 October 2018. He was paid, but only half the amount. 
An independent assessor inspected the University and 
mentioned it was like Afghanistan, with failure of 
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multiple organs in 2011.4

It is interesting to know that one of Mr. BM’s 
students was getting the OSD scale and earning almost 
double of Mr. BM. Both were working in the same 
hospital. She was a senior lecturer at the University, 
and then moved full-time to the hospital in 2011.  Many 
other favored University employees were also assisted 
to join the hospital full-time in 2012 and left behind only 
a few staff members (foreigners). The arrangement was 
quite secret from the rural University. He also drafted a 
new agreement between the University and the health.  
In Mr. BM case the worst was that the post of chief 
specialist was abolished in the establishment, which 
closed the doors to being appointed on the full-time 
staff of the hospital. Many senior lecturers were getting 
higher salaries than Mr. BM on the university payroll, as 
he reported to HR. This was repeatedly reported to the 
head of institution but honorable chief has not applied 
his mind. BM. Salary is the pride of a human being, and 
it must receive urgent attention. 
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Abstract
Aim: The aim of this case report is to present a rare finding of protostylid on the mandibular second molar.

Background: Human teeth of both primary and permanent dentitions sometimes shows developmental 
malformation which results in alteration of their size, shape and structure and especially with the crown 
either in the form of anomalous cusps or an increase in the number of cusp. A protostylid is a supernumerary 
or accessory cusp found on the molars on the mesial half of the buccal surface. 

Case discussion: This case report presents a rare finding of protostylid on the buccal surface of the permanent 
left second molar tooth in a 12 year old female patient. There was no similar finding seen on the other teeth 
and in other members of the family.

Conclusion: The dental polymorphisms described in this case report is some of the rarest and unique forms 
of the human dentition. Thus, the reporting and preservation of these structures can be important from the 
perspective of forensic odontology.

Clinical significance: Though this may not pose significant problem in most instances but its finding is of 
very much significant interest from the perspective of forensic dentistry.

Key Words: Dental morphology, protostylid, mandibular molar, extra cusp

Article Type: Case Report

Introduction
One of the most studied components of dental 

anthropology worldwide is dental morphology, as it 
seeks to understand the of frequency and variability 
of coronal and radicular morphology in human teeth.1, 

2 The morphological variations may be seen either 
involving the crown as anomalous cusps or involving 
the root in the form of  an increase in the number of 
roots. One such morphological trait seen on the clinical 
crown is a protostylid, which is studied worldwide. It 

is a supernumerary cusp located on the mesial half 
of the buccal surface of molars. Protostylid was first 
described by Bolk in 1914 as, a “supernumerary 
tubercle or cusp”. It results due to the fusion of 
taper supernumerary tooth with the adjacent normal 
tooth. Protostylid is usually located on the vestibular 
surface of the second and third lower molars and least 
seen in the first permanent molar. Dahlberg in 1950 
identified it on the primary maxillary molars of an 
Eskimo skull as an accessory or supernumerary cusp. 
The “mesiobuccal edge prominence” were termed as 
protostylid by De Jonge- Cohen.3 However, there is 
scarcity of literature on protostylids, primarily because 
of their low prevalence rate. This case report presents an 
incidental finding of a protostylid on the buccal surface 
of permanent mandibular second molar along with its 
clinical significance, especially in the field of forensic 
odontology.
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Case Presentation
A 12 year old female patient reported to the 

Department of Pediatric and Preventive Dentistry at 
Manipal College of Dental Sciences, Mangalore with 
chief complaint of presence of deposits in the teeth. The 
past medical and dental histories of the patient were 
not signifi cant. On intraoral examination patient had 
permanent set of dentition and the lower left permanent 
second molar was structurally dissimilar to its antimere 

in that it had an extra cusp on the mesial half of the 
buccal surface. The anomaly was diagnosed to be a case 
of a unilateral protostylid of mandibular left second 
molar. However this interesting observation made was 
not relevant to the chief complaint of the patient and 
was only incidental. The  protostylid was noted to be 
of triangular in shape, measuring about 3mm cervico- 
occlusally and 4 mm mesio- distally with base at around 
1 mm above the gingival margin and its apex around 
1mm below the occlusal level (Fig 1). 

Figure 1: Intraoral image showing protostylid of the lower left second molar.
No similar structure was noticed on the other teeth neither in maxilla and mandible (Figs 2 and 3). The tooth was 

partially erupted. The protostylid was out of function since the tooth was partially erupted and not occluded with the 
opposing tooth therefore, no occlusal modifi cation was done 

Figure 2: Intraoral image of maxillary arch



Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4      4221

Figure 3: Intraoral image of mandibular arch

Discussion
Literature on dental anthropology has documented 

several kind of morphological variants, which include 
dental tubercle (on the lingual surface of the upper lateral 
incisors); disto- sagittal crest (on the buccal surface of 
the upper fi rst premolar); carabelli’s trait (on the lingual 
surface of the mesiolingual cusp of the upper molars); 
and protostylid (on the buccal surface of the upper and 
lower fi rst molars). Earlier, the etiology of such variation 
was thought to be the over activity of the dental lamina 
leading to abnormally shaped cusp or extra cusp. At 
present it is believed that certain genes like PAX and 
MSX are responsible for this anomaly.4, 5 

This case report presents a rare case of protostylid 
seen as an accessory cusp on mandibular second 
permanent molar in a child patient of 12 years. According 
to the literature its prevalence in Asian population is only 
2 % 6 and existence of such an accessory cusp can thus 
provide important information on the ethnic or racial 
background of the individuals, with special signifi cance 
in the fi eld of forensic odontology. It has been reported 
that the presence of protostylid in primary molars is a 
predilection for its presence in permanent molars.7 In our 
case, the parents were unaware of the presence of such 
an extra cusp in the primary molar and so we could only 
assume regarding its presence in the primary dentition. 

Upon asking the family history, parents revealed a 
negative history and even on clinical examination no 
such extra cusp was seen in parents and siblings.  

The protostylid is a paramolar cusp (that does 
not make part of the functional occlusal table) that 
may vary in shape from a furrow to a free-apex cusp 
on the vestibular surface of the mesial vestibular cusp 
of the second lower deciduous molars and of the fi rst 
and second lower permanent molars. It can also be 
expressed as a vestibular fossa or fovea on a furrow of 
vestibular development. Protostylid is categorized into 
eight categories by Arizona State University Dental 
Anthropology System (ASUDAS) 8 wherein zero and 
one is considered as absence of protostylid and two to 
seven is considered to be present. In the present case, 
protostylid belonged to the grade 7 as the presence of 
free vertex cusp was noted. 

The presence of protostylid is of clinical signifi cance, 
as it can lead to diffi culty in stainless steel crown 
placement, failure of pulpectomy due to chances of 
missing a canal, interference with bracket cementation, 
banding and preventing appropriate alignment during 
orthodontic treatment, gingival and periodontal problems 
due to increased chances of plaque accumulations, 
increased caries incidence and even frictional keratosis 
when it is sharp.9 Apart from the clinical complications, 
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its presence is of significance even from the point of view 
of forensic odontology. It may aid in identification of 
suspects through bite marks on living/ nonliving objects.  
Dental identification is primarily used to confirm the 
identities of unknown persons when identification by 
other means such as DNA or fingerprints is not possible 
in disaster situations that result in skeletonization, 
decomposition, severe burning or charring10 of the 
individuals beyond recognition, especially in disasters 
that involve multitude of casualties.11 Each individual 
have got different dental characteristics and features. 
This could help in identification of unknown individuals 
during mass catastrophes and more over being the 
strongest part of the body, teeth are durable and are 
capable of resisting damage unlike the other structures 
of the body.11, 12 Thus, it is important that the dentist 
identifies such dental anomalies and maintains a record 
of the same.

In this case, intraoral periapical radiograph was not 
taken to avoid unnecessary radiation exposure to the 
patient, and also no occlusal modifications were carried 
out as the accessory cusp was not causing any functional 
complications. The patient was instructed to maintain 
a good oral hygiene, after making the parents and the 
patient aware of the condition and advised regular 
monitoring for early detection of dental caries.

Conclusion
Presence of additional tooth projections in children 

requires routine periodic dental evaluation. Early 
diagnosis and management are important if complications 
are to be avoided. The dental polymorphisms described 
in this case report is some of the rarest and unique 
forms of the human dentition. Thus, the reporting and 
preservation of these structures can be important from 
the perspective of forensic odontology.

Clinical Significance

Each individual have got different dental 
characteristics and features. From forensic odontology 
aspect presence of protostylid is of very much clinical 
significance. This could help in identification of 
unknown individuals during mass catastrophes and 
more over being the strongest part of the body, teeth are 
durable and are capable of resisting damage unlike the 
other structures of the body. Thus it is important that the 
dentist identifies such dental anomalies and maintains a 
record of the same.
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Abstract
Introduction: In past few years, the use of protein supplements is popular among body builders, as the 
strategy for weight control, and energy intake.

Aims: In the current study we aim to examine the effect of a protein supplement drink on oxidation-reduction 

systems in mice liver tissues.

Material and Methods:  Twenty mice were randomly separated into two groups. The first experimental 
group; were feeding with a protein upplement and the other without protein supplement as a control groups 
over 12 weeks.

Results: The results highlighted that body weight was significantly lower (P =0.001) in the protein supplement 
group when compared with the second group.  Additionally, we have observed significant differences in the 
level of malondialdehyde, total protein carbonyl, nitric oxide, and glutathione oxidized in liver tissue of the 
protein supplement group when compared with the control group.Conclusion: Protein supplement drinks 
have a harmful toxic effect that can promote worse oxidative stress, especially on liver tissue, which could 
elevate the risk for the development of liver diseases in the long time.

Keywords: protein supplement, oxidative stress, malondialdehyde, total carbonyl, nitric oxide, and 
glutathione
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Introduction

Protein molecules are performing a vast array of 
functions within the cells.  Along with carbohydrates 
and fat, protein is one of the three macronutrients1. 
Constantly, Proteins are being degraded and synthesized 
in the body. Unlike carbohydrates and fats, amino acids 
are not stored in the body. Therefore, they should be 
gained from the diet, synthesized denovo, or produced 
by biodegradation of normal protein. The  excess amino 
acids in the biosynthetic needs of cells are quickly 
degraded. As amino acids are oxidized, the nitrogen is 
converted to urea, uric acid, creatinine, and ammonia 
excreted by the kidneys 2. The recommendation of protein 
intake for normal adults is 0.8 g/kg of body weight per 

day. Over the past few years, the consuming of protein 
supplement drinks (PSD) is gaining by body builders.  
Indeed, PSD is increasingly being recommended as one 
of weight control strategies. The protein supplement 
drinks appear to reduce body weight, appetite, energy 
intake, and improve plasma lipid profile. Despite the anti-
obesity effects of PSD, the impact of such supplement 
on oxidative stress dose not examined 3,4.

During several metabolic reactions free radicals are 
generated, which contain unpaired electrons on outer 
orbital 5,6, and radicals can cause tissue damages as well 
as cell death because they are very reactive species 7.

When, the stringent balance between free radical 
generation and antioxidant defenses is disrupting the 
oxidative stress resulting, and that leads to undesirable 
damages for wide range of molecular species like 
lipids, proteins, and nucleic acids 8. The cell-membrane 
polyunsaturated fatty acids are these targets of reactive 
oxygen species, in turn, lead to damage in the cell 
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structure and function 9. Also, lipid hydroperoxide 
decomposition leads to diversity of end products, such as 
malondialdehyde (MDA), which is now considered as a 
dependable marker of lipid peroxidation 10. Additionally, 
total Protein carbonyl (TPC) are the products of the 
oxidative modification of proteins 11. 

Also, Nitric oxide (NO) is a messenger molecule 
functioning immunity, in vascular regulation, and 
neurotransmission 12. Previous researches have pointed 
the excess NO can play critical role in the altered 
pathophysiological mechanisms of diseases 13. NO high 
concentrations are produced as a result of inducible nitric 
oxide synthase induction, and peroxynitrite formation 14.

While, anti- oxidant glutathione (GSH) has an 
important role in cascading of cellular defense versus 
oxidative injury. This molecule considered as the most 
available intracellular thiol-based antioxidant, that 
available in all living aerobic cells 15, 16.

Oxidative stress has been involved in the creation 
and complexity of diabetes mellitus, cancer as well as 
neurodegenerative diseases 17.

The  aim of this study was to determine to what 
extent protein supplement drinks change the liver tissue 
content of  total protein carbonyl, NO, MDA and GSH.

Materials and Methods

Animals and experimental design

A total of twenty albino male mice aged 2-3 months 
(22-30 g) were assigned into two groups (n=10), first 
ten fed with normal diet and the other fed with protein 
supplement drink (PSD) of whey protein.  The cages 
were placed in a well-ventilated thermostatically 
regulated room (21±2ºC), relative humidity (40 to 
60%), and (12:12) light-dark cycles. One week before 
to the experimental period, the mice were permitted 
for adaption to the experimental conditions. The 
experimental period lasted 4 weeks. The body weight 
of the animals was measured at the beginning of the 
experiment, and on   the last day of the experiment. At 
the ending of the experimental interval, the mice were 

anesthetized with (ketamine-xylacine) and sacrificed. 
The internal organs ( liver, spleen, and kidney) were 
extracted, washed in normal saline solution, then dried 
with a filter and weighed to calculate the relative organ 
weights (organ weight/body weight %). livers after 
weighing were immediately frozen in liquid N2 and 
preserved at -80 ºC unto further analyses.

Experimental diet

Mice in the protein supplement drink (PSD) group 
were given protein supplement by oral feeding. The 
(Gold Standard 100% Whey) was purchased from a 
local market; PSD was weighted and fluxed in distilled 
water. The recommended consumption of Whey gold 
standard for humans is near (32g/ one intake). The mouse 
PSD dose (6.56 g/kg) used in this study was calculated 
according to Chen et al 18.   

Chemical analyses

Liver homogenate samples  for biochemical tests 
were collected and prepared according to the procedure 
provided by Elabscience colorimetric assay kits,  and  
evaluated by the same assay kits for MDA, total protein 
carbonyl, NO and GSH.

Statistical Analysis

Statistical analysis: The data of the study were 
statistically analyzed using the statistical package 
for social science (SPSS) program (version 21, IBM 
Corporation, Somers, NY). The independent t-test 
analysis was carried out to compare between the mean 
values of the different parameters. Any two-tailed P < 
0.05 was counted statistically significant result.

Results

The special effects of the protein supplement drink 
on the final body weight , relative weight of liver, kidney, 
and spleen of animals with PSD, and the control group, 
are shown in table 1.

The results highlight significant differences between 
the two groups on final body weight, relative weight of 
liver, kidney and the relative weight of spleen.
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Table 1: Effects of the protein supplement drink on final body weight(g), the relative weight of  liver,  
kidney, and spleen.

Parameter Control group PSD group P value

Total Body weight (gm) 25.08  ±  1.84 21.9 ± 1.30 0.0003

Relative Liver weight (%) 5.15 ±  0. 1 5.24  ±  0. 2 0.7054

Relative Kidney weight (%)
1.31 ±  0. 26

0.64 ± 0.07 0.0231

Relative Spleen Weight (%) 0.71 ±  0. 18 1.39 ±  0.179 0.0150

       Data are mean ± SEM, n = 10 

Oxidative stress levels were determined through the assessment of oxidative end products of   proteins (TPC), 
the oxidative end product lipids malondialdehyde (MDA), and nitric oxide (NO). All of the estimated oxidative 
damage products (TPC and MDA) were significantly higher (P<0.0001) in the PSD animals when compared to the 
control animals. While, there are a significant declination (P<0.02) in the concentration of glutathione reduced form 
in liver tissue of PSD animals when compared to the control animals, as in table 2.

Table 2:  The levels of MDA, TPC, TNO, and GSH in liver mice tissues.

Parameter Control group PSD group P value

MDA (ng/mg protein) 3.02 ± 0.41 5.98 ± 0.35 0.0001

TPC (μmol/mg protein) 29.06 ± 2.62 77.03 ± 2.09  0.0001

NO (μmol/g tissue) 0.106 ± 0.03 0.567 ± 0.01 0.0001

GSH (µg/mg protein) 9.82±2.15 3.57±1.99 0.0204

Results are expressed as mean ± SE. MDA, malondialdehyde. TPC, Total protein carbonyl. NO= (nitrite + nitrate), 
GSH, reduced glutathione.

Discussion

    In the past few years, the use of protein supplements 
is popular among body builder, as a strategy for weight 
control, and energy intake 19. Because the liver is 
particularly tending to oxidative damage and, due to the 
existence of many dialectical researches concerning its 
response to a high protein diet, we evaluated lipid and 
protein oxidation end products, and antioxidant status in 
liver tissues of mice fed a PSD. This is the first study 
that has compared oxidative stress induced by a chronic 
administration of PSD.

As a pointer of the toxicity of the PSD, we measured 
the changes in total body weight of mice, following 4 
weeks. There were significant a difference in body weight 
loss when matched to the PSD group with their respective 
control group. In addition to that the relative organ 
weights were calculated. It is an important requirement 
to indicate the effect of xenobiotics present in PSD on 
certain organs between treated group and control group. 
So, the fresh weights of livers, kidneys, and spleen of 
mice were measured for recording of relative organ. 
There were no significant differences in the relative 
liver weights of mice fed with PSD compared to control 
group for 4 weeks. The differences were significant in 



Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4      4227

the relative weights kidneys and spleen of mice between 
PSD group and their respective control group after. 
Organs weight can be the most sensitive indicator of an 
experimental compound 20. As a significant difference 
in organ weight between treated and control groups may 
occur. Actually, a compound that causes reduction in 
body weight and significant change in relative weights 
of most organs has a specific toxic effect on the organs. 
So, the results of the current study indicate that PSD has 
a harmful toxic effect. 

Generally, the oxidative stress that caused by an 
imbalance between overproduction of reactive oxygen 
species and antioxidant defense 21,22. In the current 
study, we have shown higher level of MDA, and TPC in 
liver tissue of PSD mice. 

 As proteins cannot be stored, high levels of protein 
intake lead to elevated amino acid oxidation to keep 
the homeostasis of amino acid in the body. The re-
oxidation of reducing equivalents generated from amino 
acids oxidation can raise the free radical formation, via 
electron flow along the mitochondrial respiratory chain 
23, 24.

The existence of free radicals has some harmful 
effects on several sensitive molecular and cellular 
components such as proteins, and membrane lipids 25. 
As mentioned above the cell-membrane polyunsaturated 
fatty acids are the primary targets of reactive oxygen 
species, which, in turn,can lead to many damages in the 
cell structure and function 26. 

The results of our study, suggest that PSD 
consumption used in the present study increases the levels 
of MDA, and TPC in liver tissue. The levels of MDA, 
and TPC in the liver are considered especially sensitive 
to oxidative stress results from PSD. The current study, 
also detected a significantly lower levels of GSH in the 
liver tissues of animals with PSD in respect to control 
group liver tissues. It is recognized that GSH is the most 
vital component of antioxidant tissue system defense 
and the only protective compound that can scavenges 
the hydroxyl radicals 27.

Previously it was confirmed that lowered levels of 
GSH lead to mitochondrial damage in the liver 28. So, 
the reduced GSH levels that detected in this study can 
be a proof for the increasingly oxidative damage in 

liver despite the fact that enzymatic antioxidants were 
markedly increased. 

In our research, we observe a significant change 
in the liver NO levels within the group feeding with 
PSD, possibly due to the difference between the liver 
cells metabolism and/or regulation of NO in them. A 
reduced release of NO is one of the classical markers of 
endothelial dysfunction. Also NO is decreasing in rats 
with chronic renal failure 29.

In conclusion, the data of this study suggests that 
the consumption of protein supplements may induce 
oxidative stress in the liver tissue of mice. So, further 
studies will be necessary to understand the mechanisms 
of PSD on other tissues.
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Abstract 
The doctor-patient relationship has a specificity that distinguishes it from the business actor relationship. 
Malpractice is a very general term. Medical malpractice, medical negligence, and medical risk are not 
regulated in Indonesia and requires medical knowledge to understand them. This is where the difficulty of 
proving negligence and medical risk in solving medical negligence disputes. Medical negligence disputes in 
Indonesia are settled by litigation (criminal and civil) and non-litigation. Non-litigation medical negligence 
dispute settlement is a breakthrough in resolving medical negligence disputes in Indonesia, namely mediation 
and the Indonesian Honorary Medical Disciplinary Council or Majelis Kehormatan Disiplin Kedokteran 
Indonesia (MKDKI). This study revealed that there are no clear rules regarding medical negligence, medical 
risk, and medical dispute resolution to produce identical rules based on structure, substance, and culture. 
The settlement of medical negligence disputes through mediation is an alternative in resolving medical 
negligence disputes in Indonesia to allow for legal certainty and legal protection for doctors and patients. 
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Introduction

 A medical doctor is a noble profession because it 
saves lives and as such the relationship between a doctor 
and a patient is different from other relationships in 
any other profession. In the doctor-patient relationship, 
doctors are strongly influenced by the ethics of the 
medical profession. There are two types of relationship 
between doctor and patient in the effort to heal, namely 
relationship due to contract (therapeutic transaction) 
and relationship due to law. Both of these patient-doctor 
relationships bear legal and ethical responsibilities. 
According to the law, the doctor and patient relationship 
is an agreement whose object is in the form of medical 

services or healing efforts, known as a therapeutic 
transaction. The engagement that arises from the 
therapeutic transaction (healing) is called verbintenis 
inspanning, which is an engagement that must be done 
with care and effort (met zorg en inspanning). Because 
of his achievements in the form of effort, the results are 
uncertain. As a result, if the effort fails, in the sense that 
the patient does not recover or even die, this is a risk that 
must be borne by both parties.1

 In Indonesia, no clear law regarding medical 
negligence has been put forward so far, so the 
definition of negligence or malpractice has not yet been 
formulated.1 A person is said to be negligent when he/
she acts indifferent, does not care, does not pay attention 
to the interests of others as is usual in social relations 
in the community. As long as the consequences of 
negligence do not bring harm or injury to others, or 
because it involves trivial matters, then there are no legal 
consequences.2 The terminology of medical malpractice 
and medical negligence are two different things. 
Medical negligence has a broader understanding than 
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negligence because, in addition to including the meaning 
of negligence, the term malpractice includes actions that 
are done intentionally (dolus, opzettelijk) and violate the 
law. In the sense of intentional implied there is a motive 
(mens rea, guilty mind) while the meaning of negligence 
is more intentional (culpa), less thorough, less careful, 
indifferent, indifferent, reckless. Ngesti Lestari and 
Soedjatmiko distinguish medical malpractice into 
two forms, namely ethical malpractice, and judicial 
malpractice, in terms of professional ethics and law.3 
The responsibility of doctors in criminal provisions is 
regulated in the Criminal Code,4 Law of the Republic of 
Indonesia No. 29/2004 on Medical Practices, and Law of 
the Republic of Indonesia Number 36/2009 on Health. 
Civil liability is contained in the Civil Code regarding 
breach of contract and acts against the law..5

 In Indonesia, medical negligence dispute settlement 
can be done by litigation and non-litigation. Cases of 
alleged malpractice are classified as offense complaints, 
so long as there is no complaint from the injured 
party or the patient, law enforcement will not act.6 In 
criminal malpractice, the evidence is based on whether 
all criminal elements have been fulfilled, Article 184 of 
the Criminal Procedure Code states that evidence can be 
used to prove criminal acts, namely witness statements, 
instructions, and statements of the defendant.2 
Allegations of malpractice due to negligence must 
be proven that the doctor behaves inadvertently, what 
someone with a cautious attitude is doing properly, or 
otherwise doing what someone with a cautious attitude 
would not do in that situation. It can also be called 
negligence if the doctor’s actions are performed below 
the standard of medical services. This is hard to prove 
by law enforcement officers because it requires adequate 
medical knowledge. Besides, regulations governing 
malpractice have not yet been established in Indonesia. 
Negligence is not a crime unless it harms or injury to 
others.7

In this regard, Adami Chazawi claims that not all 
medical malpractice is included in the realm of criminal 
law. Three conditions must be met, namely the doctor’s 
inner attitude (in this case there is intentional/dolus or 
culpa); secondly, the requirements in medical treatment 
include medical treatment that deviates from the 
standards of the medical profession, standard operating 
procedures, or contains unlawful properties.8

 Settlement of medical negligence disputes through 
criminal proceedings, the legal apparatus uses articles in 
the Criminal Code concerning negligence in particular 
Article 359 to ensnare doctors. This article raises 
problems because negligence referred to in this article is 
not the same as medical negligence. Negligence blamed 
on doctors is not necessarily negligence that could be 
a medical risk and vice versa. To prove negligence or 
medical risk law enforcement agencies have limitations. 
Existing regulations also do not formulate medical 
malpractice and medical risk. The weakness of this 
Criminal Code article raises problems in solving medical 
negligence disputes that can harm patients and doctors. 
In resolving disputes through the civil code also creates 
problems because of the difficulty of patients to conduct 
evidence and the tendency of expert testimony to defend 
doctors. The length of the judicial process and being 
defeated increasingly tiring the process of resolving 
medical disputes. Doctors are also psychologically 
burdened facing legal problems that will damage their 
good name and interfere with medical services.

 In line with legal developments, dispute resolution 
outside the court offers new solutions for the resolution 
of medical negligence disputes through mediation 
conducted by MKDKI. Alternative medical dispute 
resolution is to overcome the increasing cases of 
litigation that have accumulated and can provide 
justice for both parties. Despite this alternative medical 
negligence dispute settlement still has shortcomings 
such as doctors can still be sued for legal proceedings, 
punishment is only disciplinary, and the compensation 
process is not regulated.

Several cases of doctors and patients in Indonesia 
show that there are legal problems in resolving medical 
disputes. The case that first appeared in Indonesia was 
the case of Dr. Setyaningrum where the doctor had been 
found guilty of negligence but ultimately in the Supreme 
Court was found not guilty. Other legal medical cases 
have become common knowledge where the patient 
does not find justice to the medical problems he/she 
faces, the patient does not know where to complain, and 
the resolution of protracted medical disputes. Besides 
that, many medical negligence disputes are lost in court 
which raises suspicion against doctors even though the 
lawsuit itself is vague because it is not supported by 
medical and legal logic. 
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Results and Discussion

Legal Certainty

 One orientation of the legal goals according to 
Gustav Radbruch is legal certainty. According to 
Radbruch, legal certainty is the first guide to the law. 
The guideline is to make it positive, that is, to be sure. 
The law must be obeyed so that the law is truly positive.9 

Legal certainty is legal protection against arbitrary 
actions, which means that someone will be able to obtain 
something that is expected under certain circumstances. 
People expect legal certainty because with legal 
certainty the community will be more orderly. The law 
is in charge of creating legal certainty because it aims at 
public order.10 Legal certainty also means legal security 
and protection for the parties against the arbitrariness of 
judges.11 

Medical Malpractice and Risk

 Medical malpractice is a term that always connotes 
bad connotation, stigmatization, blame. According to J. 
Guwandi medical malpractice can be divided into two 
groups:12

1. Deliberately (dolus, vorsatz, wilens en wetens 
handelen, intentional) are prohibited by statutory 
regulations.

2. Not deliberately (negligence, culpa) or due 
to negligence, for example neglecting the patient’s 
treatment because of forgetfulness or carelessness 
so that the patient’s disease gets worse and then dies 
(abandonment).

Medical risk, on the other hand, is an unwanted 
condition both by the patient and by the doctor, after the 
doctor tries his best to have met medical service standards 
and operational procedures standards, but accidents 
still occur. Thus this medical risk or accident contains 
elements that cannot be blamed (verwijtbaarheid), cannot 
be prevented (vermijtbaarheid), and the occurrence of 
unpredictability (verzienbaarheid).14

1. The results of a disease course or disease 
complication that has nothing to do with the medical 
actions taken by a doctor.

2. The results of a risk that can be avoided, namely;

a. The risk that cannot be known before 
(unforeseeable).

b. The risk that has been previously known 
(foreseeable) but is considered acceptable, and which 
the patient is aware of and has been given their consent/
approval to be carried out such as:

1. drug side effects, bleeding, and infections in 
surgery, etc.,

2. Risks of a high degree of probability and severity 
in certain circumstances, ie if these risky medical actions 
must be taken because they are the only way that must be 
taken (the only way), especially in emergencies. 

In Indonesia, the notion of medical risk is not 
explicitly formulated in existing legislation. However, 
implicitly, medical risk is mentioned in several 
statements of informed consent, Article 45 of the 
Medical Practice Act, Ministry of Health Regulation 
No. 585 concerning the Approval of Medical Measures, 
and statements by the Executive Board of the Indonesian 
Medical Association regarding Informed Consent. 

Settlement of Litigation Medical Negligence 
Disputes

 Settlement of litigation medical negligence disputes 
through criminal and civil law. Medical disputes that 
often occur because of complaints or demands of patients 
that the doctor has or suspected wrongdoing and the 
most common is medical negligence. In the criminal law 
process, law enforcement then conducts an investigation 
and investigation into the alleged medical negligence 
case. Then the case was transferred to the attorney and 
finally the trial process. At trial, the prosecutor must be 
able to prove that the doctor has committed negligence 
and the defendant is also entitled to present witnesses 
or expert testimony to alleviate the defendant. Problems 
have arisen since the investigation process due to a lack 
of knowledge of law enforcement on medical issues, 
difficulty in proving, and neutral and credible expert 
witnesses. Law enforcers will use the article regarding 
negligence which results in death or disability of others. 
Negligence in offense is not the same as medical 
negligence, negligence about consequences. Negligence 
according to layman’s understanding is often equated 
with medical risk. As a result of medical action, if it is 
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per applicable rules or procedures, it is not categorized 
as medical negligence, but it is called medical risk and 
the doctor cannot be blamed.

 There is no formal law in Indonesia regulating 
medical malpractice and medical risk. This is a problem 
that always arises because often the medical risk is 
considered negligence by law enforcement. 

 The above problems cause the absence of legal 
certainty in medical disputes. The unclear mechanism 
for complaints of suspected medical negligence so that 
every alleged medical negligence was directly addressed 
by a doctor to the law enforcement officers even though 
the case was not necessarily medical negligence. Not all 
medical negligence must be resolved through criminal 
channels only on gross negligence that is recommended 
to be resolved criminally. In civil cases as well, patients 
must prove that the doctor has neglected and this is 
very difficult for patients and also judges who handle 
the case because of the difficulty of proof and find 
expert witnesses who are neutral and credible. The 
civil settlement will require time, money, and take 
up open ideas and justice. Litigation medical dispute 
settlement does not provide legal certainty and violates 
the principle of legal certainty. The absence of special 
rules governing medical malpractice, medical risk, and 
medical dispute resolution. Medical dispute resolution 
is in essence a specialist lex where the approach is to 
settle it specifically through professional organizations 
or mediation but the organization has not provided 
neutrality and professionalism in medical dispute 
resolution and needs to be regulated how the medical 
dispute resolution process involves the profession and 
law enforcement. A civil law legal system requires the 
upholding of the principle of legality but in the settlement 
of medical disputes through litigation, no clear rules are 
governing medical malpractice and medical dispute 
resolution. 

Settlement of Non-Litigation Medical Negligence 
Disputes

 Any person who knows or interests is harmed 
by the actions of a doctor or dentist in carrying out 
medical practice can complain in writing to the head 
of the Indonesian Honorary Medical Disciplinary 
Council (MKDKI). One non-litigation medical dispute 
resolution is through MKDKI located in Jakarta or 

provinces. MKDKI is under the Indonesian Medical 
Council. Its membership consists of doctors representing 
professional organizations and hospital associations 
and legal experts. This institution can punish doctors 
if they have been proven to have violated discipline. 
Penalties can be in the form of reprimands/written 
warnings, revocation of the registration certificate, and 
the obligation to attend education or training. If in the 
investigation found ethics violations, MKDKI forward 
complaints to professional organizations. Complaints 
to MKDKI do not deprive anyone of the right to report 
suspected criminal acts to the authorities and / or bring 
civil damages to court.

 Until now the central MKDKI that has resolved 
complaints against doctors should have been formed at 
the regional or provincial level but is still constrained 
by various problems, especially funding. This is where 
the difficulty of patients to report doctors because of the 
distance MKDKI center and also their ignorance of this 
institution. At the same time, the patient may also file a 
civil suit or report to the police for criminal proceedings 
so that the doctor in this case is the party who is 
seriously harmed. Doctors are not necessarily guilty 
when complaints are still being processed by MKDKI.

 MKDKI can be used as the initial step of the 
disputing parties before proceeding to the litigation 
process. MKDKI’s decision must be confirmed whether 
it can be the initial evidence/clue that the doctor has made 
a mistake especially negligence. Vice versa if the doctor 
has been found not guilty then the court has the right 
to reject a lawsuit filed by the patient. For punishment, 
MKDKI may determine compensation for the disputing 
party. And MKDKI is also given the authority to facilitate 
the parties to the dispute to mediate. Because medical 
dispute resolution is a lex specialist, MKDKI has a place 
to make improvements to better provide legal certainty 
and justice for all parties. Law No. 36/2009 on Health 
provides a breakthrough regarding the resolution of 
medical negligence disputes, namely through mediation 
as a settlement of non-litigation medical negligence 
disputes. Mediation is also regulated in the resolution 
of disputes through civil lines. Mediation provides new 
hope for the resolution of medical disputes, especially 
doctor errors due to negligence. However, mediation 
needs to be regulated and combined with the role of 
MKDKI or professional organizations. The mediation 
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process must be more clearly regulated for the resolution 
of medical disputes so that the disputing parties feel 
certain and fair in their dispute resolution. Settlement 
of litigation medical negligence disputes which tend not 
to provide legal certainty can be thought to make non-
litigation medical negligence dispute resolution a hope. 
The settlement of non-litigation medical negligence 
disputes is also a breakthrough. 

Conclusion

 Clearer regulation is needed regarding medical 
malpractice, especially medical negligence and medical 
risk. In the case of medicolegal especially regarding 
medical negligence, it can no longer be used as a general 
understanding of negligence in the Criminal Code, for 
this reason, it is necessary to study the existing rules to 
produce identical rules based on structure, substance, 
and culture. Institutions that determine who has the 
authority to investigate medical negligence must also 
be clear and provide comprehensive resolve medical 
disputes resolution mechanisms. The settlement of 
medical negligence disputes must be clear as to whether 
the litigation or non-litigation is resolved, to provide 
legal certainty and justice for the disputing parties. 
We need to consider resolving non-litigation medical 
negligence disputes into hopes and breakthroughs in 
resolving medical negligence disputes in Indonesia. 
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Abstract
This paper discusses the ownership of traditional medicine knowledge by drawing empirical data on the 
experience of the indigenous communities in Mentawai, Indonesia, and Sabah, Malaysia. For a long time, 
the acquisition of traditional medicine knowledge and the treatment of patients has been deemed the result 
of cultural heritage handed down from generation to generation. However, the complexity of the knowledge 
acquisition process and the skill displayed by the healer or kerei prove that traditional medicine knowledge 
qualifies as intellectual property. An appropriate protection strategy is identified based on the traditional 
knowledge ownership map in indigenous communities. This study reveals that not every traditional medicine 
knowledge and practices are “common properties”. Therefore, the study suggests that traditional medicine 
knowledge, like any other intellectual properties, must be protected through intellectual property rights not 
only to protect the cultural and economic rights of indigenous people but also to protect the environment. 

Keywords: Traditional medicine knowledge, Indigenous people, Intellectual Property Rights, Sui generis, 
Mentawai and Sabah. 

Introduction

In general, the international community agrees 
that traditional knowledge plays a very important role 
within the community. This knowledge is important for 
both developed and developing countries where it is 
developed, preserved, and handed down from generation 
to generation. Although there is almost no disagreement 
on the need for the legal protection of such knowledge 
among law/policymakers, academics, NGOs, and 
indigenous people, there is no agreement on how it 
should be protected. One of the reasons is the difference 
in perception about the nature of ownership of traditional 

knowledge. The public considers traditional knowledge 
as a common heritage or property. The issue is whether 
traditional knowledge possessed by indigenous peoples 
is a public property that can freely be accessed to and 
obtained free of charge by anyone not a member of the 
community. 

The academic debate regarding the ownership of 
traditional knowledge affects knowledge protection 
strategies. Without clear ownership of traditional 
knowledge, it will be very difficult to determine protective 
strategies. This is because the protection of traditional 
knowledge does not only sustain the knowledge but also 
how that knowledge can benefit its owners and society 
in general. Thus, the designed protection strategy is 
intended for fairness, expediency, and legal certainty.1 

As stated earlier, this paper discusses the ownership and 
protection of traditional medicine knowledge within 
indigenous communities in Mentawai (Indonesia) and 
Sabah (Malaysia). 

Corresponding Author: 
Prof. Dr. Zainul Daulay, 
Department of International Law, Faculty of Law,
Andalas University Padang, Gedung Dekanat Fakultas
Hukum, Universitas Andalas, Limau Manis, 25163 
Padang, Sumatera Barat, Indonesia.
E-mail: zdaulay@law.unand.ac.id

DOI Number: 10.37506/ijfmt.v14i4.12305



Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4      4235

Owner of Medicine Knowledge 

Traditional Medicine Knowledge owner is any 
person or group of persons within an indigenous 
community that develops medicinal knowledge and has 
the right and authority to maintain confidentiality and put 
the knowledge into practice. The research shows that, 
within indigenous communities in Siberut, Mentawai, 
particularly in the Rereiket area, three groups possess 
traditional medicine knowledge: the community, clans; 
and healers. While in Sabah, Malaysia, only two groups 
have such knowledge: the community and the healers.2

The healers are specialized in treatment/healing and 
have the authority to prescribe medicines because they 
are recognized and trusted by their community members. 
The Mentawai kerei are specialized in treatment and 
receive widespread recognition from the public. Within 
the indigenous community in Sabah, the healers consist 
of several groups, namely bobolian and bomoh, herbalist 
(mongugusap), and massage therapist. The existing 
knowledge of each of these healing groups differs from 
one another in the way to acquire knowledge, the rights 
and authority of the owner, and knowledge transfer 
methods. It can be inferred from the above grouping that 
medicinal knowledge is owned by:

a) Community;

b) Clan; and

c) Healers consist of Kerei, Bobolian, Bomoh, 
Herbalists; and Massage Therapists. 

Procedures for Transfer of Medicinal Knowledge

Each group of owners knows the rules and 
procedures of traditional medicine transfer is based 
on tradition. Both in Mentawai and Sabah, in general, 
traditional medicine knowledge and patient treatment 
are acquired through the following processes: learning, 
discovering or developing, dreams, natural talent, and 
inspiration (divine gift). The learning process is a series 
of knowledge transfer activities and the value of living 
in a community, which is done consciously by teachers 
and pupils. In practice, the process of teaching the 
knowledge of medicine and treatment is done through 
oral teaching, direct observation; and apprenticeship. 
Teaching rules and procedures are various. Each healer 
has a unique method in knowledge transfer.

Indigenous people believe that the transfer of 
medicinal knowledge along with patient treatment is a 
very important occasion as they see it not just as a mere 
transfer between the giver and receiver of the knowledge 
(teachers and pupils) but also as the requirements to 
meet before the transfer occurs. These requirements 
include the rights and obligations of the parties involved 
in the transfer. Until these requirements are met, 
no transfer of medicinal knowledge can take place. 
These requirements, in general, can be grouped into 
two categories: primary requirements and secondary 
requirements. Primary requirements compulsory 
requirements. Prospective healers who fail to meet these 
requirements are denied the learning process. Secondary 
requirements are complementary requirements. Although 
these two categories of requirements are found in each 
group of healers, there are fundamental differences in 
what constitutes primary and secondary requirements 
between the healing groups in the Mentawai kerei healer 
and those in Sabah.

In the generally accepted rules within the healing 
groups in Sabah, primary requirements are immaterial 
and secondary requirements are material”. A similar 
situation applies to the kerei tradition in Mentawai for 
potential healers “mukerei”.3 Only adult Males must 
comply with “immaterial” requirements to follow the 
mukerei. In addition to the immaterial requirements, 
a kerei candidate must also meet the “material” 
requirements which are usually negotiated and agreed 
to by the kerei candidate’s parents or tribal leaders and a 
senior kerei who would be his teacher (sipaumat). This 
requirement is commonly referred to as sakinia (fee).

The type and the fee requested by the senior kerei 
vary. In terms of type, five are always requested, i.e., 
pigs (3-10), chicken (1-2), durian fruits, coconuts, and 
sago palms. These are the key conditions to comply 
with for the implementation of mukerei. The payment is 
made in several stages. First, during the mukerei, which 
is before the kerei inauguration party begins. It is known 
as katotoili payment (saki katotoili), and second, after 
the completion of the kerei inauguration party, which is 
done in the morning after an alub party. The third and last 
stage is the payment for special medicinal knowledge.

In addition to the mandatory material requirements 
above, senior kerei sometimes ask other requirements, 
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such as rambutan fruits ax, knife sharpener, mirror, 
and white clothes. Because these are complementary 
material requirements, they are not requested by every 
potential teacher.

From what precedes, it appears that each indigenous 
community has its procedure for the transfer of 
traditional knowledge. This is because every community 
has its tradition that spawns the principle and nature of 
medicinal knowledge ownership. Traditional medicine 
knowledge is handed down from one generation to 
another to preserve it. The tradition is the rule of 
normative life and an integral part of traditional medicine 
knowledge existence existing in an indigenous society.

In traditional societies both in Mentawai and Sabah, 
the transfer of medicinal knowledge and the treatment 
of patients is not just a mere transfer of information 
about medicine, but it is also a process to recognize 
the possession of medicinal knowledge. In the process 
of transfer, the donor and the recipient have rights and 
obligations depending on the nature of the ownership of 
the medicinal knowledge that is based on the prevailing 
tradition in a group of holders of indigenous knowledge. 
The following part discusses the nature of the ownership 
of indigenous medicinal knowledge. 

Protecting Traditional Medicine Knowledge 
Through Intellectual Property Rights 

Conceptually, there are two forms of protection of 
traditional knowledge: positive protection and defensive 
protection.4 This distinction is based on the purpose 
or motivation behind the protection of traditional 
knowledge.5 Positive protection under the law is the 
means provided to traditional knowledge owners to 
claim their rights. Meanwhile, defensive protection is 
the legal instrument and non-legal measure available 
to knowledge owners to prevent from them being taken 
advantage of by third parties.

The idea behind positive protection is to safeguard 
the rights of traditional knowledge holders or owners 
for commercial benefits.4 In other words, this form 
of protection is used to drive economic benefits from 
the exploitation of traditional knowledge. Therefore, 
the recognition of legal rights over such traditional 
knowledge is required. These legal rights are in forms of 
intellectual property rights; and the legal establishment 

of Intellectual Property Rights (sui generis). The 
following is the elaboration of each legal means that can 
be used to protect traditional medicine knowledge. 

Protection through Conventional Intellectual 
Property Rights 

Intellectual property law is the method governing 
the creation, use, and exploitation of the results of the 
creative effort or mental (mental or creative labor). 
Intellectual property rights law provides private property 
rights to any work involving creative or mental activity.6 

The term “intellectual property” has been used since 
ages to refer to areas of the law relating to copyright, 
patents, designs, and trademarks as well as other rights 
associated with it.5 This branch of the law is known as 
the law of conventional intellectual property rights.7

Some scholars criticize the protection of traditional 
knowledge through intellectual property rights. They claim 
that there is a clear line of demarcation between private 
rights and public rights. They argue that the ownership 
of traditional Knowledge is vague. Supporting this is 
Sardjono (2004) who argues that traditional medicine 
knowledge is a collective right and that individualistic 
patent may not be used to protect something that relies 
on communalistic value.8 But it is worth noting that not 
every traditional knowledge is communal. The research 
conducted in Mentawai and Sabah reveals that not all 
ownership, especially ownership of traditional medicine 
knowledge is “common property”. Concerning the 
ownership boundary lines introduced by Heller, much of 
the traditional medicine knowledge owned by indigenous 
peoples is private. A Kerei, who develops and discovers 
new and unprecedented medicinal, is recognized by their 
community and the society in general as the owner of 
that knowledge.

In the prevailing tradition of the Mentawai people, 
owners of medicinal knowledge have the right and 
authority to exploit their knowledge. They also have 
the right to sue and fines anyone unlawfully using their 
knowledge.

Furthermore, the right to possess and use medicinal 
knowledge is limited to those initiated by the knowledge 
owner.8 The difference between medicinal knowledge 
possessed by an individual and that of the group lies 
in the nature of the access to such knowledge. Access 
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to medicinal knowledge possessed by an individual is 
open to the public (open access), whereas access to the 
knowledge owned by the healers very limited. This is 
consistent with Heller’s basic concept of the boundary 
line of private property that claims that open access of 
others to a power source, the nature of private property 
ownership is shifted towards the ‘commons’.

Every indigenous community has its own rules 
regarding the ownership of traditional medicine 
knowledge. Although this knowledge is viewed as 
common property, each indigenous community has its 
concept about it. Based on the tradition in other parts 
of Indonesia such as Java, Bali, and Lombok, access to 
traditional medicinal knowledge is open meaning that 
anyone, including foreigners, is allowed to learn it and 
use it any way that suits them.7 Referring to Heller’s 
theory, knowledge of traditional medicine in the 
community of Java, Bali, and Lombok can be considered 
as an open-access common property.7

The private aspect of the acquisition of traditional 
medicine knowledge can also be found in other Asian 
countries such as Thailand, India, and China. Whereas 
countries such as Ethiopia and Peru do not recognize 
private ownership over traditional knowledge. A 
system of joint ownership is applied in Peru instead, 
which means that indigenous peoples are entitled to the 
economic value of their knowledge despite ownership 
being open to the public. 

It can be concluded, from what precedes, that not 
every traditional medicine knowledge - including 
knowledge of traditional medicine is common property. 
Thus, the idea that intellectual property rights are 
incompatible with the legal protection of traditional 
knowledge becomes irrelevant.

Another legal issue is the fulfillment of the 
requirements for obtaining substantial property rights in 
each relevant legal instrument, i.e., the requirement of 
novelty and inventive step to acquire a substantial patent. 
The legal protection of traditional knowledge involves 
patents, trademarks, and geographical indications. This 
paper is only concerned with protection through patents. 
Patent registration to fulfill substantive requirements is 
one of the major problems in the protection of traditional 
knowledge. Novelty and inventive step formalities are 
required to obtain a patent. The question is whether there 

is any legal concept related to patent that can best match/
accommodate the real condition of traditional knowledge 
owned by indigenous people. The requirement of the 
invention for patent varies from one country to another.9 
There are two legal concepts of novelty, i.e., absolute 
novelty and relative newness. Theoretically, every 
country is free to choose the type of novelty that can best 
accommodate the protection of traditional knowledge 
through the patent regime. In their patent law, both the 
United States and China chose the concept of “relative 
novelty” which allows them to provide patents on eligible 
traditional knowledge. An example of the protection of 
traditional knowledge through patent in the US is the 
formulation of ‘azadirachtin’ for storage stability.10 
Similarly, the concept of novelty also exists in European 
patent law on the impact of fungal oil ‘neem’ (fungicidal 
effect of neem oil).11 This patent claims to control fungi 
on plants by using a stable extract from seeds of the neem 
tree. Both of these patents were challenged in court on 
behalf of traditional communities.

This has led to the cancelation of the patent by 
the Technical Board of Appeal of the European Patent 
Office on the ground that the invention was common 
knowledge of the indigenous people in India and that it 
did not meet the substantive requirements of EPO. The 
US Patent and Trade Mark Office (USPTO), on the other 
hand, ruled that the patent was valid as the invention 
meets the substantive requirement of novelty.12

Furthermore, the same also applies in determining 
the concept of inventive step. It is highly dependent on 
the patent laws of a country to formulate the inventive 
steps to ensure a qualitative difference. This requirement 
is a qualitative examination to ascertain whether the 
contribution of the invention is sufficiently creative.13

China uses prominent substantive features as an 
indicator to determine inventive steps in the formulation 
of its patent law. It is assumed that this delivers rapid 
progress compared to previous concepts.14 This indicator 
is also used by the European Patent Office in assessing 
inventive steps. The above-mentioned indicators are 
generally accepted as measuring ropes for inventive 
steps in the field of traditional medicine in China.15 
In 2001 alone, China provided over 3000 patents on 
innovative developments in the field of traditional 
Chinese medicine.16,17 Much of the medicinal knowledge 
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owned by the kerei in Mentawai and some herbalists in 
Sabah complies novelty and inventive steps. It is the 
knowledge of medicine they have always developed and 
opened to the public. The knowledge is transferred only 
on a limited basis according to the applicable methods. 
In India, for example, there are more than 10,000 
patentable traditional inventions.5 But the question as to 
how to determine novelty standards and inventive step 
within the country’s patent law remains a challenge. 

Establishment of Intellectual Property Law “sui 
generis” 

Traditional Knowledge can also be protected by 
intellectual property laws (sui generis). If traditional 
knowledge is used for commercial reasons, then the 
economic aspect of its protection is only effective 
through international arrangements. Moreover, a regime 
of international law is required. Verma (2004) argues 
that the protection of traditional knowledge through the 
establishment of intellectual property law “sui generis” 
can be set at the national and international levels. He 
claims that the first thing to do at the international 
level is to stop taking unlawful actions against genetic 
resources along with traditional knowledge therein. The 
TRIPS Agreement could be an ideal tool compelling 
in this regard.18 Article 29 of TRIPS requires member 
states to unlock the genetic origin and related knowledge 
and to provide evidence of prior informed consent (PIC) 
and benefit-sharing. Article 29 of the same Agreement 
requires World Trade Organization member countries to 
require patent applicants to disclose the invention and to 
allow it to be assessed by a relevant expert.

Furthermore, efforts to protect traditional 
knowledge at the international level can also be done 
through bilateral agreements between states. Through 
the principle of mutual recognition, two countries could 
agree on standards for the protection of traditional 
knowledge, particularly traditional medicine knowledge. 
The protection standards applied in one country could 
be recognized by another on the principle of reciprocity 
applied by WTO member countries and the copyrights 
of many countries in the 19th century. Countries could 
also agree to the establishment of a legal regime that 
protects traditional knowledge “sui generis” by learning 
from the experience of both the Berne Convention on the 
protection of Copyright and the Paris Convention on the 

Protection of Industrial Property. Countries involved in 
these two conventions have developed patterns allowing 
them to agree on protecting standards that have proved 
to be effective at the national level. 

National Intellectual Property Rights “sui 
generis” 

The protection of traditional knowledge protection 
intellectual property rights “sui generis” at the national 
level, in certain cases, seems to be more advantageous 
than at the international level. International tools that 
protect the economic aspect of traditional knowledge are 
not concerned with its development, and conservation. 
These processes can only be achieved through national 
law. The preservation of traditional knowledge is 
closely associated with the land and living environment 
of indigenous people. Protecting traditional knowledge 
does not just mean to recognize and provide exclusive 
rights over traditional knowledge. It must also encompass 
a legal mechanism that ensures the protection and 
preservation of the land, forest, and water of indigenous 
people. These must not only be protected and preserved, 
but they should not be taken away from indigenous 
people as they are the foundation of the perpetuation of 
the knowledge of traditional medicine. Verma (2004) 
argues that separating indigenous people from their 
surroundings is killing traditional knowledge instead of 
helping it to be developed and conserved.18

Another reason why protecting traditional 
knowledge at the national level is preferable is that not 
all of the traditional knowledge may be protected by 
conventional intellectual property laws.

It worth noting that traditional medicine knowledge 
is a knowledge that does not sometimes improve since 
it is owned collectively. Some community members 
simply feel entitled to use it without feeling obliged 
to develop it. This is partly because many indigenous 
people believe that it is a knowledge acquired through 
supernatural powers. Therefore, the protection of such 
knowledge is only possible under the law of intellectual 
property rights sui generis. Finally, it is important to bear 
in mind that the purpose of the protection of traditional 
knowledge should not only be for economic interests but 
its preservation. 
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Conclusion

The nature of the ownership of traditional medicine 
knowledge is largely determined by the way of acquiring 
such knowledge. Ownership over traditional medicine 
authorizes the owner (the healer) to treat, maintain 
confidentiality, and transfer the knowledge. Traditional 
medicine knowledge is privately owned both in Mentawai 
and Sabah. But it can also be owned collectively when 
it is under the control of the community at large. In both 
Mentawai and Sabah, knowledge of traditional medicine 
is accessible to people outside of the indigenous 
communities including foreigners based on the tradition 
and rules that apply.

Like any other intellectual property, traditional 
medicine knowledge can be and must be protected through 
Intellectual Property Rights law to obtain economic 
value either through legal property rights conventional 
such as patents, trade secrets, geographical indications, 
and the establishment of intellectual property law sui 
generis, both at national and international levels. To that 
end, it is important that parties i.e., indigenous people, 
companies, activists, and the government work together 
to bring about efficient and sustainable regulations and 
policies that guarantee the preservation of traditional 
heritage and the protection of both the environment and 
the rights of indigenous people. 
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Abstract
This study aims at analyzing the effectiveness of online public education about oral health during the 
COVID-19 pandemic. Studies show that humans touch their face 23 times in 1 hour and touch their mouth 
and its surroundings 4 times per hour with a duration of 1-12 seconds. This can cause the transmission of 
the virus through the oral, nasal, or conjunctival mucosa. How oral hygiene can contribute to reducing the 
risk of Corona Virus transmission between humans is the main focus of this study. Dental procedures carry 
high risk of exposure to Covid-19 through saliva, blood and other body fluids from patients, the use of high-
speed instruments also increases the risk of infection in practice. The incubation period of 7-24 days exposes 
dentists and patients to cross-infection that can be transmitted through the oral cavity and respiratory tract. 
The study reveals that a great part of the population in Indonesia, especially in West is unaware of the 
transmission of the Corona Virus through dental procedures. Consequently, the study suggests that online 
oral education is suitable for raising the community’s awareness of the Covid-19 pandemic.

Keywords: Oral Health Education, the Covid-19 Pandemic, Corona Virus, and Dental Procedures 

Introduction

 Education is the process of providing knowledge 
to improve individual abilities in order to form behavior 
change.1Oral Health Education is to provide information 
about the condition of the oral cavity using educational 
aids.1,2 Oral health education is carried out by considering 
age, level of education as well as social and cultural 
conditions around the individual.1,3,4,5

  Health education can be done face-to-face or online 
with various methods such as lectures, written media, 
demonstrations, and game simulations.1,2,6 Educational 
materials in the form of technological media are called 
e-learning (online). The online method changes the 
system directly which has been established for more 
than 25 years.7 The educational method used in this 
study is an online demonstration method for respondents 
through podcasts, videos, posters containing educational 
material distributed on various social media platforms.8

The advantage of using online media is that it is easy 
to access, can be seen repeatedly, the ability to connect 
individuals from various regions.9 This is in line with the 
education trend according to Han et. al (2019) namely by 
utilizing technology.10 Technology facilitates education 
so that it can be accessed anytime and anywhere easily 
via cellphone or computer. Edu54cational material made 
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in various forms of multimedia is more interesting and 
interactive than written form so that it can increase 
motivation and concentration in viewing educational 
material.11 However, behind the many advantages of 
online methods, there are several limitations, namely 
the number of people who have limited access to 
technology, the possibility of technical errors, and 
difficulty understanding the exact intent of the speaker. 
Online education is a solution during a pandemic.12

 The Corona Virus Pandemic (COVID-19) is an 
infectious disease caused by the novel coronavirus.13,14 

This disease started in Wuhan, China since December 
12, 2019 and on January 30, 2020 the World Health 
Organization (WHO) declared COVID-19 as an 
epidemic on an international scale.13 This disease has 
several main symptoms such as fever, persistent dry 
cough, and myalgia. Accompanying symptoms such as 
sputum production, headache, diarrhea, and hemoptysis 
were also found.13,15 

 Covid-19 transmission can be through coughing, 
sneezing and inhalation of droplets containing the 
virus.13,14 Oral, nasal, and mucous contact with the 
eye membranes can also be contagious. There are 
various clinical manifestations of this disease, such as 
manifestations on the skin and mouth of the patient.13 
WHO recommends maintaining hand hygiene by 
washing hands with soap in running water for 40 - 60 
seconds, or the use of sanitizer containing alcohol for 20 
seconds.14 

 The WHO declaration regarding the COVID-19 
pandemic condition makes dental services limited to 
emergency cases. March 25, 2020, the Chief Dental 
Officer (CDO) in the UK recommends that all dental 
care be carried out by applying dental emergency triage 
and providing analgesics and antimicrobial care without 
involving contact between the dentist and the patient.13 
The dental emergencies mentioned, such as severe 
uncontrolled pain in the teeth, recurrent and widespread 
dental infections, permanent dental avulsions, severe 
trauma to the teeth dental procedures such as permanent 
cementation of the crown, and a biopsy.13,5

 According to studies, humans touch the face 23 
times in 1 hour which can cause transmission of the virus 
through the oral, nasal, or conjunctival mucosa.14,16 
Based on Kwok’s study, humans touch the mouth area 4 

times per hour, with a duration of 1 - 12 seconds.15 Like 
hand hygiene, oral hygiene must also be done to reduce 
the risk of virus transmission. The act of maintaining 
oral hygiene can be carried out personally at home or 
in a professional manner.14 Oral hygiene procedures can 
be performed by brushing your teeth with toothpaste.14 

During the COVID-19 pandemic, it is recommended 
to brush your teeth before and after being outside the 
house,14 the duration of brushing is 2 minutes.14,17 

 The textures of toothbrushes vary, namely hard, 
medium, soft, and extra soft.17,18 For COVID-19 positive 
patients, they must have personal oral hygiene products 
and not mix with other people, namely, toothbrush 
with soft bristles, toothpaste, and personal mouthwash 
and must be replaced after the patient’s condition 
improves. Toothbrush disinfection can be done by 
soaking the toothbrush in chlorhexidine solution for 20 
minutes before and after use.19 Oral hygiene equipment 
for COVID-19 positive patients must be disinfected 
regularly after use.14 

Dental procedures are a procedure that carries a high 
risk of exposure to Covid-19 through saliva, blood and 
other body fluids from patients, the use of high-speed 
instruments also increases the risk of infection in practice. 
The incubation period of 7-24 days exposes dentists 
and patients to cross-infection that can be transmitted 
through the oral cavity and respiratory tract.13,15

 During the pandemic, dental procedures are limited 
to emergency measures. A strict patient screening 
procedure must be implemented as a first step namely 
by measuring body temperature and the patient must 
complete a questionnaire to identify whether the patient 
has symptoms of COVID-19 such as fever, persistent 
cough, and shortness of breath for 2 weeks before the 
visit. Patients should also report whether they have had 
contact with 2 or more individuals who have symptoms 
of fever or shortness of breath 2 weeks prior to the 
visit. If the screening results indicate the potential for 
COVID-19 infection in the patient, the visit must be 
postponed and the patient is expected to self-isolate and 
visit the nearest health facility.13,15

 Standard procedure during the COVID-19 
pandemic in all health facilities, namely social 
distancing, must be implemented in the waiting room, 
patients must wear a mask. Patient appointments should 
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be scheduled between patients to reduce contact in the 
waiting room, all magazines or toys should be removed 
from the patient waiting room. If this step cannot be 
implemented, then patients are required to wait in their 
respective vehicles.15 Hand hygiene procedures must 
be applied by both dentist and patient when performing 
the procedure. Dentists should wash their hands before 
examining patients, after dental procedures, and after 
touching non-sterile surfaces and tools. Hands should 
be washed after direct contact with the oral mucosa, 
blood, body fluids and saliva.13 Oral hygiene measures 
in practice must also be applied. Patients are asked to 
rinse their mouth before performing dental procedures 
with povidone iodine.13,15 

 During the procedure, the patient must wear a rubber 
dam to reduce the risk of aerosol contamination.13,15 
Dentists must wear personal protective equipment such 
as gloves, masks (N-95 or FFP2), face shields, and 
waterproof gowns or jumpsuits to protect the dentist 
from aerosol or blood splashes.15 Waste generated from 
the treatment of COVID-19 positive patients must be 
disposed of in a separate place.13 

Methods

 This research is an effort of the Faculty of Dentistry, 
Andalas University to educate the public about dental 
care procedures during the COVID-19 pandemic. This 
research was conducted using a questionnaire for data 
collection which was carried out online and was carried 
out from 1 July - 30 July 2020, with 67 volunteers of 
Thematic field study students of the Faculty of Dentistry, 

Andalas University. The total respondents for this study 
were 3500 people. Respondent characteristic data taken 
is based on age, education level, and occupation of the 
respondent. The questionnaire consisted of 22 questions 
that were given online to respondents. The pre-test was 
carried out on all respondents, then given an intervention 
in the form of online education, namely by means of 
interactive video calls, videos, podcasts and educational 
posters that were distributed to various media platforms 
to the respondents. Post-test is given to see the degree of 
understanding of the respondent after the intervention. 
The data that has been obtained are then processed 
statistically.

Results

Characteristics of Respondents

The description of the characteristics of respondents 
based on gender, education level, and occupation. Based 
on the data, respondents with male gender is 1190 
respondents (33.4%) while female respondents are 2393 
respondents (66.6%). Respondents with the most recent 
education level, namely Senior High School is as many 
as 1916 respondents (53.4%). 

Univariate Analysis

Based on the data, the question 11 in the post-test 
section received the most correct answers from as many 
as 3449 respondents (96.1%). Most errors in the post-test 
section is in question number 4 with 1114 respondents 
(31.0%). Question number 21 shows the pre-test results 
with the highest error, namely 2315 respondents (64.5%). 

Bivariate Analysis
Table 1.1 Relationship between Gender and Pre-Test Results

Gender
Total

p-value
  

0,006

Pre-test Male Female

 
Insufficient

f % f % f %

41 39,4 63 60,6 104 100

Sufficient 701 36,2 1238 63,8 1936 100

Good 339 30,8 768 69,2 1106 100

Total 1081 34,4 2069 65,5 3150 100
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Based on table 1.1, it can be seen that as many as 41 respondents (39.4%) were male and 63 respondents (60.6%) 
were female with Good category pre-test. It is known that the p-value is 0.006, so there is no relationship between 
gender and the pre-test results. 

Table 1.2 Relationship between Gender and Post-Test Results

Gender

Total

  

p-value
  

0,006

Pre-test Male Female

 
Insufficient

f % f % f %

3 100 0 60,6 3 100

Sufficient 94 39,0 150 61,0 244 100

Good 985 33,9 1918 61,1 2903 100

Total 1082 34,4 2069 65,5 3150 100

Based on table 1.2 it can be seen that as many as 985 respondents (33.9%) were male and 1918 respondents 
(66.1%) were female with a Good category pre-test. It is known that the p-value is 0.016, so there is no relationship 
between gender and the results of the post test.

Table 1.3 Relationship between Education and Pre-Test Results

Pre-test
  

p-value
  

0,000

Pre-test Insufficient Sufficient  Good Total

 f % f % f % f %

Kindergarten 4 3,8 15 0,8 6 0,5 25 0,8

Primary School 6 5,8 130 6,7 43 3,9 179 5,7

Junior High 20 19,2 192 9,9 85 7,7 297 9,4

Senior High 54 51,9 1039 53,6 605 55,0 1698 54

University 20 19,2 563 29,0 368 32,9 951 30,1

Total 104 100 1039 100 1107 100 3150 100

Table 1.3 suggests that as many as 6 respondents (0.5%) have a kindergarten education, 43 respondents (3.9%) 
have elementary school, 85 respondents (7.7%) junior high school, 605 respondents (55.0%) high school, 368 
respondents (32.9%) universities with Good category pre-test results.
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Table 1.4 Relationship between Education and Post-Test Results

Pre-test
  

p-value

  0,000

Pre-test Insufficient Sufficient  Good Total

 f % f % f % f %

Kindergarten 0 0 2 0,8 23 0,8 25 0,8

Primary School 2 66,7 17 7,1 160 5,5 179 5,7

Junior High 0 0 37 15,4 261 9,0 298 9,5

Senior High 1 33,3 123 49,8 1579 54,4 1700 54,0

University 0 0 65 27,0 880 30,3 945 30,0

Total 3 100 244 100 2903 100 3150 100

The above table shows that as many as 23 respondents (0.8%) had a kindergarten education, 160 respondents 
(5.5%) Elementary School, 261 respondents (9.0%) Junior High School, 1579 respondents (54.4%) Senior High 
School, 880 respondents (30.3%) universities with Good category post test results. 

Table 1.5 Mean Score of Interventions

Variable
Pre-test Post-test

Difference p-value
Mean ± Primary School Mean ± Primary School

Intervention 16,06 3,631 19,85 4,172 2,79 0,000

Table 1.5 suggests that the results of the statistical test showed that the average difference in knowledge before 
and after the intervention was obtained p-value of 0.000 (p <0.005), it can be concluded that there was an influence 
on the intervention that was carried out.

Table 1.6 Interpretation of NGain

Class N Mean Standard Deviation Standard Error Mean

NGain Percent Intervention 3150 78,11 34,467 0,614

Based on table 1.6, it can be seen that the average 
(mean) value of NGain Percent for the intervention class 
is 78.11 or if rounded to 78%. Based on the category 
table of interpretation of the NGain value (%) above, it 
can be concluded that the method used is effective.

Discussion

 The educational background of each respondent 

affects the level of knowledge. The results of the 
respondents’ pre-test showed that high school and college 
education had good knowledge of oral health during 
the COVID-19 pandemic. This shows that the level of 
education plays a role in individual knowledge regarding 
oral health. This is consistent with the 2015 Gomes 
study and the 2020 Chen study, namely individuals with 
low educational degrees will have low health literacy, 
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poor diet, and poor oral health behaviors.20,21 According 
to Passalacqua (2012), the level of education affects the 
level of knowledge about dental and oral health because 
the higher the level of individual education, the higher 
the possibility of the individual being exposed to dental 
and oral health promotion programs.22

 Of all the pre and post test questions, question 
number 11 about masks is the result with the smallest 
percentage of errors. The educated community has 
understood the function of masks. The transmission 
of COVID-19 can be through droplets, direct contact 
and aerosols. Face-to-face conversation, breathing, 
coughing and sneezing can release droplets up to 1 
meter away so that they can enter the mucosal surface. 
According to Wang (2020), the use of masks is the main 
effective preventive measure against the transmission of 
COVID-19 Virus infection.23

 Question number 4 regarding the procedure for 
storing toothbrushes shows the highest error results. This 
illustrates that people who are educated do not understand 
that COVID-19 transmission is through toothbrushes. 
Toothbrush can be a medium for the development of 
microorganisms so it must be replaced periodically within 
3 months.13,17,18,19 Store the toothbrush in a dry place 
in an upright position until reuse.18 Check the bristles 
regularly, if the bristles have been damaged before 3 
months of use then the toothbrush must be replaced.13,18 
Bristles that are damaged too quickly (before 3 months) 
indicate that the individual is brushing their teeth too 
hard, while a toothbrush that does not break after more 
than 3 months of use indicates that the individual has not 
brushed his teeth properly and correctly.13,17 Toothbrush 
replacement is also recommended if the individual has 
recovered from an infectious disease.17

 Of all the pre-test questions, question number 21 
regarding the maximum time to get oral therapy, the 
results of the pre-test answers have the highest error 
rate in the community. After education has been carried 
out, it can be seen that the increase in public knowledge 
about the timing of oral therapy during the COVID-19 
pandemic. Oral therapy carries a risk of SARS-CoV-2 
infection because of the procedure, which involves face-
to-face communication with the patient and frequent 
exposure to saliva, blood and other body fluids, as 
well as the use of sharp tools. The corona virus can be 

transmitted within a distance of less than 2 meters and 
the duration of exposure is more than 15 minutes.24 
According to Bizocca (2020), the corona virus can 
survive in aerosol form and can survive on objects’ 
surfaces. The corona virus becomes inactive indoors 
within 10-15 minutes.25,26

 In the bivariate analysis of this study, gender did 
not affect knowledge about oral health. This is consistent 
with Azodo’s 2015 study, namely the role of gender on 
perceptions of oral health, oral health problems, and 
oral health status.27 However, the results of this study 
contradict the 2019 Etetafia study, which states that 
gender has an influence on knowledge of dental and oral 
health.28 In this study, it was stated that women in Africa 
tended to have more knowledge about oral health than 
men.28 This is due to the social role of women who are 
responsible for family health, so that women tend to be 
more interested in seeking health information.28,29

 Education has an influence on respondents’ 
knowledge. This is in accordance with the Halawany 
study in 2018 and Angelopolou in 2015 regarding dental 
education interventions in children.30,31 Education about 
oral health aims to improve health literacy and provide 
changes in attitudes to individuals.32,33,34,35 There are 
two aspects to the educational process, namely the 
perception and motivation of the individual.33

 The method of providing education can be based 
on Dale’s cone of experience.2,36 Giving lectures, 
demonstrations, and simulations is an educational 
method that can be given the use of digital platforms 
such as social media as an educational medium can also 
be done to educate the public.5,36 The percentage level of 
individual understanding will vary and depends on the 
teaching method used, individuals taught by the lecture 
method will remember 10% - 30% of the information 
provided, individuals taught by the demonstration 
method will remember 30% - 50% given, and individuals 
who taught by the simulation method will be able 
to remember 70% - 90% of the information given.36 
The success factors for a health education consist of 
the presentation of material based on the needs of the 
community as an educational target, techniques for 
providing materials tailored to the community’s abilities 
such as effective planning of educational programs, the 
active role of the community during education, and a 
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comprehensive evaluation of the educational programs 
provided.2,36,37,38

  Dental education should be provided in a way 
that is easy to understand and adapted to each level 
of the respondent’s age group.32,33 The application 
of an educational method must consider the values, 
culture, language, emotional and social needs of 
each respondent.33 Each individual has different 
characteristics in processing the information received. 
This difference must be taken into consideration, so 
that education must be provided according to individual 
characteristics in order to be effective in achieving an 
understanding related to oral health.20,35

Education given by the lecture method must use 
simple and easy to understand sentences, avoid using 
health terms, and speak slowly. Education that is given 
personally can also use the personal experience of the 
target to facilitate understanding of the material.39,40 

Meanwhile, the education given on a demonstration 
is good to use simple pictures to make it easier for 
respondents to understand and to help focus on the 
material.39,38

 Health education can also fail due to obstacles 
encountered during the process, such as the presenters 
do not have sufficient ability to educate respondents, 
the presenters do not consider patient characteristics 
in understanding information, language, culture, 
socioeconomic factors, and the education level of 
respondents also plays a role as a barrier to health 
education.38,40,41

 Evaluation of oral health promotion based on 
Nutbeam consists of four levels, namely actions taken 
on oral health promotion such as education, outcomes 
- the consequences of education, namely health 
literacy, intermediate health outcomes - behaviors 
that are formed after health literacy, health and social 
outcomes- examination of health indicators such as 
plaque scores.30,32 In this study, NGain’s results were 
78% so that online education methods were effective 
on respondents’ knowledge. Increased knowledge of 
public oral health carried out online is suitable for the 
COVID-19 pandemic conditions. Oral health education 
is very important for the public to minimize the oral 
transmission of COVID-19.

Conclusion

 Online education methods are effective on 
respondents’ knowledge. Online oral education is suitable 
for the COVID-19 pandemic conditions. Oral education 
is very important for the community to break the chain of 
COVID-19. The results of this research show that there 
is public ignorance about toothbrushes as a medium for 
transmitting COVID-19. The study also reveals that 
there is public ignorance about the limitation of time for 
oral therapy during the COVID-19 pandemic. However, 
the study notes that the community’s understanding of 
the function of masks to protect themselves from the 
transmission of COVID-19 was obtained. 
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Abstract
Covid-19 is a virus that has become an epidemic in almost all countries, including Indonesia. One of the 
reasons for the massive spread of Covid-19 is the patient’s dishonesty in providing information related 
to their medical history and symptoms to doctors and health workers, causing patients not to be treated 
according to their complaints. The formulation of the problems in the research, namely: the legal basis for 
the application of The Honesty Principle in the therapeutic agreement and the legal consequences don’t fulfill 
the honesty principle. The research method used is normative juridical research. The legal basis for applying 
The Honesty Principle refers to the general rules of contract law in the Civil Code and regulations in the 
field of health law in particular. The absence of The Honesty Principle in a therapeutic agreement includes 
an agreement that is defective and can be canceled and compensated for. Especially for an infectious disease 
outbreak such as Covid-19, a dishonest patient can be subject to a maximum imprisonment of 1 year and/or 
a maximum fine of Rp.1,000,000.

Keywords: Covid-19, Honesty Principle, Therapeutic Agreement 

Introduction

Corona Virus Infection (Covid-19) is a virus that 
has now become an epidemic in almost all countries, 
including Indonesia. A total of 216 countries have 
confirmed 17,660,523 positive cases of Covid-19 and 
680,894 people have died.1 In Indonesia, 210,940 
positive cases of Covid-19 have been confirmed and 
8,544 people have died.1 The factors that cause the 
Covid-19 virus to spread so rapidly are high community 
mobility, increased capacity for tests conducted on the 
community, and the application of health protocols that 
are not strict.2 Besides, sometimes people do not provide 
true/honest information regarding their symptoms or 
history of illness to health workers. This is the case in 
several regions in Indonesia. There are lots of medical 
personnel at the Hospital who contracted from patients 
who seek treatment without wearing masks, are not 

honest about their travel history and symptoms of 
Covid-19 that have been felt. 3,4 

The above case, contradicts the patient’s obligation 
to provide complete and honest information about his 
health problem.5 The patient’s dishonesty can lead to an 
incorrect diagnosis given by the doctor. In the end, the 
doctor’s diagnosis will bring harm to the patient himself. 
Moreover, during the Covid-19 period, this patient’s 
dishonesty could also harm doctors, as was the case 
above. In essence, the relationship between patient and 
doctor in health care is a partnership relationship that 
together establishes the right diagnosis. Therefore, this 
honesty principle does not only apply to doctors but also 
applies to patients to get the right diagnosis and protect 
medical personnel (in this paper it will be focused on a 
doctor) from disease transmission.

Based on the description above, this study will 
identify and analyze the application of the honesty 
principle in the Therapeutic Agreement based on health 
law in Indonesia with several problem formulations 
as follows especially about the regulation and legal 
consequence of the honesty principle in the therapeutic 
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agreement. In connection with the idea of   this study, it 
is known that previous studies discussed the following: 
analysis of legal protection for patients in therapeutic 
transactions6; the perspective of legal protection for 
patients, and liability for violations of therapeutic 
agreements based on civil law7; the legal relationship 
between doctors and patients as well as doctors’ 
responsibilities in providing health services8; and legal 
protection for doctors in providing medical services9. 

Methods

The research method uses normative juridical 
research. Normative Juridical Research is research 
that examines legal products.10 Legal materials include 
laws and regulations, books, journals, and other legal 
documents.11 The approach method used includes: 
statute-approach, namely the approach method using 
analysis of statutory regulations.12; conceptual approach, 
which is an approach method by examining and 
understanding legal concepts related to the problem.13 

Results and Discussion

Legal Basis for Implementation of Honesty 
Principles in Therapeutic Agreements Based on Health 
Law in Indonesia

Therapeutic agreements are agreements that arise 
because of an agreement in the field of health services 
between doctors and health workers and patients. Patient 
consent in administering medical action by a doctor can 
be done in writing or orally. Therapeutic Agreement is 
closely related to Informed Consent. Informed Consent 
is the consent given by the patient or the closest family 
after receiving a complete explanation of the medical or 
dental action to be performed on the patient.14 The first 
stage in the informed consent process is a discussion 
between the doctor and the patient to convey medical 
information regarding a medical procedure/research.

A therapeutic agreement is an agreement made 
between a patient and a doctor which creates an obligation 
for the doctor to try to make maximum efforts to cure 
the patient following the agreement made between the 
two and the obligation for the patient to pay for the cost 
of healing.15,16 Doctors will certainly pay attention to 
the health information submitted by the patient so that 
the diagnosis is correct. With honest communication 
between doctors and patients, it will lead to mutual 

trust. Therefore, in a therapeutic agreement, patients and 
doctors must be able to provide honest information to 
each other to create good cooperation and achieve the 
goals of health services. Juridically, the application of 
The Honesty Principle in an agreement is part of one’s 
good faith in agreeing. In essence, good faith must cover 
all stages of the agreement, which begins with honesty 
when agreeing.17 This is as regulated in Article 1338(3) 
of the Civil Code which states that the agreement must 
be carried out in good faith.

Although the term therapeutic agreement is not 
known in the Civil Code, the Therapeutic Agreement 
cannot be separated from the provisions of the Civil 
Code (Agreement Law). Article 1319 of the Civil Code 
states that all agreements that have a special name or 
are not known by a certain name, then the agreement is 
subject to general regulations regarding the engagement 
in general. Besides, this therapeutic agreement was also 
born because of the principle of freedom of contract as 
stated in Article 1338 of the Civil Code. Therefore, the 
validity of the Therapeutic agreement also depends on 
the fulfillment of the conditions stated in Article 1320 of 
the Indonesian Criminal Code which requires 4 things, 
namely:1) Agreement;2) Proficiency;3) certain objects; 
and 4) Causa Halal. The Honesty Principleis part of 
the legality of an agreement as stated in Article 1321 
of the Civil Code which states that a legal agreement 
must be free from error, coercion, or fraud. Besides that, 
Therapeutic Agreements which have a more specific 
nature (in the field of Health) of course have their own 
more specific and detailed rules in the realm of Health 
Law. 

Some of the legal principles underlying the 
therapeutic agreement, namely: the principle of legality, 
the principle of balance, the principle of punctuality, 
the principle of good faith, the principle of honesty, the 
principle of prudence, and the principle of openness.18 
Legal principles are meta-norms / rules which in essence 
are also rules of behavior. However, it is hoped that 
these principles can be implemented in the laws and 
regulations so that they can be directly applied by the 
community.

The honesty principle is the principle underlying 
the delivery of correct information, both by patients and 
doctors and health workers in communicating so that 
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it can help the patient’s healing process. Obtaining the 
correctness of this information is a human right. The 
doctor and patient relationship in a therapeutic agreement 
is based on two kinds of human rights, namely the right 
to self-determination and the right to information.19 
Therefore, The Honesty Principle is very important to 
achieve a prosperous life for the parties, both patients 
and doctors. Especially during the Covid-19 period, 
everyone, both patients and doctors and health workers, 
both have the same human right to life as stated in 
Article 3 of the Declaration of Human Rights by the 
United Nations, namely “one has the right to life and 
security of person”.20. Several rules that implement The 
Honesty Principle in the Therapeutic Agreement, both 
explicitly and implicitly, are:

1. Law Number 36 of 2009 concerning Health

This law shows that everyone has the right to 
balanced and responsible health information (Article 7). 
This information also means that everyone has the right 
to obtain information about their health data, including 
the actions and treatments they have or will receive 
(Article 8). Article 56 stipulates that every person has 
the right to accept or reject help actions after receiving 
information and understanding information about the 
action completely. What is of concern is Article 56 
which allows people not to have the right to refuse 
medical assistance, that is, for people with diseases 
whose diseases are quickly transmitted to the wider 
community.

2. Law Number 29 of 2004 concerning Medical 
Practice

This law states that actions that doctors take against 
patients must obtain the consent of the patient (Article 
45). This consent is given after the patient has received 
a complete explanation from the doctor. Of course, in 
this case, the doctor has the right to obtain complete and 
honest information from the patient or his family (Article 
50(c)). This is balanced with the provision of Article 
53(a) which stipulates that Patients also must provide 
complete and honest information about their health 
problems. Furthermore, patients receiving services in 
medical practice have the right to receive a complete 
explanation of medical procedures (Article 52(a)).

3. Regulation of the Minister of Health of the 

Republic of Indonesia Number 4 of 2018 concerning 
Hospital Obligations and Patient Obligations.

The Honesty Principlein the Terapeuitk agreement 
is also stated in Article 26 which states that patients 
are obliged to provide honest, complete and accurate 
information following their abilities and knowledge.

4. Regulation of the Minister of Health Number:290/
Menkes/Per/III/2008 concerning Approval of Medical 
Actions

This regulation is an implementation of Article 45 of 
the Medical Practice Law. However, in this regulation, 
there are no the honesty principle in the approval of 
medical action. However, all medical procedures must 
have the patient’s consent after the patient is adequately 
informed.

5. Circular of the Director-General of Medical 
Services Number: YM.02.04.3.5.2504 

This Circular Letter states that doctors have the right 
to complete and honest information from patients or their 
families. Vice versa, doctors also have the obligation to 
provide sufficient information about the need for medical 
action and the risks that may occur.

6. Law Number 4 of 1984 concerning Outbreaks of 
Infectious Diseases 

This law discusses infectious disease outbreaks 
as is currently happening. The Covid-19 case is an 
outbreak of infectious disease as referred to in Article 
1 letter a. This is because Covid-19 is a contagious 
disease where the number of sufferers has significantly 
increased beyond the usual conditions at certain times 
and regions. Ministerial Regulation Number 40 of 1991 
is an implementing rule of this Law that regulates that 
everyone participates in the implementation of epidemic 
prevention efforts (Article 21). This participation can be 
carried out in one way, namely by providing information 
on the existence of sufferers or suspected sufferers of 
plague (Article 22) which of course this information 
must be conveyed honestly for the benefit of the wider 
community

Based on some of the rules and descriptions above, 
it is clear that the application of The Honesty Principle in 
the world of health is highly respected. Although there is 
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no clear provision that applies The Honesty Principle in 
a therapeutic agreement has been stipulated as the rights 
and obligations of each party when making a therapeutic 
agreement. The Honesty Principle is used as the initial 
foundation for enforcing the correct diagnosis so that the 
objectives of the Therapeutic agreement are achieved, 
namely maximum health services and patient healing 
and the safety of health workers in providing health 
services.

Legal Consequences of Fulfillment of Honesty 
Principles in Therapeutic Agreements

The Honesty Principleis the basis for conveying 
correct information from patients or doctors and health 
workers in communicating so that the expected recovery 
of patients can be realized. The Honesty Principlein the 
therapeutic agreement will be more inclined towards the 
subjective terms of the agreement stipulated in Article 
1320(1,2) of the Civil Code, meaning that the agreement 
has a defect of will. This is because The Honesty 
Principlein a therapeutic agreement is information 
provided by patients to doctors or health workers, or 
vice versa. When from the beginning there has been 
no honesty conveyed by the parties in the therapeutic 
agreement, the subjective conditions have been violated 
and can cause the agreement to be canceled. Providing 
information that is not following the existing facts can 
be considered as fraud or an act of deception. Article 
1328 of the Civil Code has stated that fraud is the reason 
for the cancellation of the agreement.

In the case of fraud in the making of an agreement, 
it means the party who states according to his will, but 
the will that is conveyed is something that is not honest 
and is deliberately directed to something contrary to the 
actual situation. The element of deception is not just a 
statement that is lying, but there is a series of lies, a series 
of untrue stories, and every act/attitude that is deceptive. 
The fraudulent activity is the name of the party listed in 
the therapeutic agreement.

The result of the cancellation of the agreement is 
the return to its original position as it was before the 
agreement.21 In a therapeutic agreement, a cancellation 
can only be done before medical action is taken and the 
legal consequences that arise will be the responsibility 
of the party canceling. As with agreements in general, 
when there is a cancellation of the agreement, the party 

that has already received achievements from the other 
party is obliged to return it. The return can be in the form 
of compensation which is the right of the injured party. 
The compensation regulated in Article 1239 of the Civil 
Code consists of compensation for expenses, losses, and 
interest

The absence of The Honesty Principle in the 
conditions of the Covid-19 pandemic is included in 
actions that prevent the implementation of the outbreak 
response. When there is a patient who is dishonest in 
providing information to doctors and health workers 
regarding his travel history, he has fulfilled Article 14(1) 
of Law Number 4 of 1984 concerning Communicable 
Disease Outbreaks, for which he can be subject to a 
maximum imprisonment of 1 year and/or a maximum 
fine of IDR 1,000,000. Based on this explanation, it can 
be seen that the granting of approval for medical action or 
a therapeutic agreement does not eliminate legal liability 
if there is evidence of negligence in taking medical 
action which causes the patient to feel disadvantaged. 

Conclusion

The legal basis for applying The Honesty Principle 
in therapeutic agreements generally refers to the general 
rules of contract law in the Civil Code and several further 
provisions which regulate in detail the matters that 
underlie the therapeutic agreement. The absence of The 
Honesty Principle in a therapeutic agreement is included 
in an agreement with a defect of will that can be civically 
canceled and compensation is requested. During an 
outbreak such as Covid-19, a dishonest patient can be 
subject to a maximum imprisonment of 1 year and/or a 
maximum fine of Rp.1,000,000, -.
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Abstract
This present study aimed to quantify serum lipid levels [Total cholesterol (TC), Triglyceride (TG), Low 
Density Lipoprotein –cholesterol (LDL-c), Very Low Density Lipoprotein –cholesterol( VLDL-c), High 
Density Lipoprotein–cholesterol (HDL–c) ] quantified before and after 6 months of treatment in Iraqi 
children with HGH deficiency

This study was conducted at the National Center for Diabetes Treatment and Research of the Mustansiriya 
University in Baghdad and for the period from, (October 2016 to July 2017). The study included 200 samples 
divided into two groups. The patient group included 100 children with short stature including 52 males and 
48 females with their age ranged from 5 to 12 years . For comparison, 100 samples (50 females and 50 
males) of healthy children corresponding to patients with sex, age were selected as control group.                   

 The results of the study showed Serum (TC), (TG), (LDL-C) and (VLDL) levels had a highly significantly 
increased in children GHD group when compared with controls group (P<0.001).

 Regarding serum (HDL-C) levels there was a highly significantly decreased in children GHD group when 
compared with healthy children (P<0.001) before treatment, and after 6 months of treatment a decrease in 
fat levels was observed in patients [ (TC), (TG) and (LDL-C), (VLDL), very significantly (p <0.001), while 
their HDL-C level was higher than before treatment .

 To distinguish between GHD patients and the control group, the Receiver Operator Curve (ROC) analysis 
showed a descending order of significance for the indicators that showed significant differences before 
treatment. The serum level of LDL-C was 0.77, followed by (TG) (0.637 ) ,(VLDL-C) (0.637),( TC) (0.626), 
and ( HDL-C) (0.614) respectively [this means that all variables managed to occupy a significant region of 
ROC

 It was concluded from this study that there was a significant increase (P <0.001) in serum TG, TC, LDL-C 
and VLDL-C, while the level of HDL-C in the blood decreased significantly in GHD children compared 
with healthy children. After 6 months of treatment rhGH has improved the lipid profile of children with 
growth hormone deficiency.

Keywords: Growth hormone deficiency , GH therapy, lipid profile.

Introduction 

  Human Growth hormone (hGH ) A polypeptide 
protein hormone on a single base of protein containing 
two sulfuric bonds (disulfide bonds -S-S) the hormone is 
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produced and stored and then secreted by somatotropin 
cells in the frontal lobe of the pituitary gland (1) , GH 
necessary for normal growth during childhood and 
adolescence and influences bone mineralization and 
body composition in children and adults ( 2) . Growth 
hormone helps Consumption of stored fat in the body as 
a source of energy because The amount of carbohydrates 
stored in the body is small and insufficient to produce 
the necessary energy, so the hormone helps prevent the 
destruction of protein for use as an energy source( 3, 4) . 
Cholesterol (TC), a waxy substance produced by the liver 
and found in certain foods, is needed to make vitamin 
D and some hormones, build cell walls, and create bile 
salts that help to digest fat(5) . Triglycerides (TG) are 
another class of fat or lipids, a mixture of fatty acids and 
glycerol circulated in the bloodstream. Triglycerides 
(TG) are necessary for life itself . they contain chains 
of high energy fatty acids providing much of the fuel 
needed for body cells to function . thus the cells remove 
TG from the VLDLs only when they need them as energy 
source , People with high triglycerides (TG) often have a 
high total cholesterol (TC) ,high low density lipoprotein 
( LDL-c) (bad) cholesterol and a low High Density 
Lipoprotein–cholesterol( HDL-c) (good) cholesterol 
level( 6). HDL is a class of lipoproteins produced by the 
liver and intestines , Sometimes it is referred to as ‘good 
cholesterol’ lipoprotein The High density lipoprotein 
level it normal or decrease in severe hypothyroidism 
because of a decrease in activity of cholesteryl-ester 
transfer protein (CETP) and hepatic lipase (HL),which 
are enzymes regulated by thyroid hormones(7).Very Low 
Density Lipoprotein –cholesterol (VLDL) particles have 
a diameter of 30-80 nm. VLDL transports endogenous 
products while chylomicrone transports exogenous 
(dietary) products. low density lipoprotein ( LDL-C) is a 
type of lipoprotein that carries cholesterol from the liver 
to cells of the body. Sometimes it is referred to as bad 
cholesterol lipoprotein (8) 

Materials and Methods

 This study was conducted at the National Center for 
Diabetes Treatment and Research of the Mustansiriya 
University in Baghdad and for the period from October 
2016 - July 2017)

The study included (200) samples divided into 
two groups. The patient group included 100 samples 

(52 males and 48 females) of children with growth 
hormone deficiency Informed consent was obtained 
from parents, 100 samples (50 females and 50 males) 
of healthy children corresponding to patients with 
sex, age, nutritional behavior and geographical area 
were selected as control group Informed consent was 
obtained from parents ,The study also included age 
groups for both sexes between (5-12) years and for both 
infected samples and control group. Serum (TC) , (TG) , 
(HDL-C), (LDL-C) and ( VLDL-C) at baseline and after 
6 months of treatment were measured.

Samples collection: Ten milliliters (10 ml) of 
peripheral venous blood was aspirated from each patient 
and control subject at time (8.30 – 10.30 a.m.) in the 
fasting state, and after an overnight’s fast, venous blood 
samples was collected in plain tubes for serum collection.

Lipid Profile the [TC, TG, HDL-C, LDL-C and 
VLDL-C] were measured by enzymatic colorimetric 
method . (LDL-C), and (VLDL-C) were calculated 
according to the (Friedewald formula) (9).

Statistical Analysis

Statistical analysis done according to (10 )

Results

METABOLISM OF LIPID

Table (1) summarizes the differences between 
healthy and HGH deficient children. The result indicates 
a significant increase (p <0.0001) in serum( TG, TC, 
LDL-C and VLDL-C). (163.7± 15.2,90.9 ± 15.4,100.2 
± 7.8 and18.2 ± 3.1 mg/dl)respectively compared to 
healthy controls (156.8± 13.2,82.3 ± 16.9 ,92.4 ± 6 
and16.5 ± 3.4 mg/dl )respectively compared to healthy 
controls (156.8± 13.2,82.3 ± 16.9 ,92.4 ± 6 and16.5 ± 
3.4 mg/dl )respectively.

Regarding serum high density lipoprotein (HDL-C) 
levels there was a highly significantly decreased 
(P<0.001) in children GHD group (45.4 ± 5.3mg/dl) 
when compared with controls (48 ± 4.8 mg/dl ) before 
treatment. 

 A 6 months of treatment with growth hormone has 
revealed a dramatic increase in levels of serum ( HDL-C) 
(47.4 ± 4.4 mg/dl) in children with growth hormone 
deficiency. As presented in table (2), the effect of GHD 
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on increase the serum concentration of Serum HDL was 
also evaluated as a strong effect (Cohen’s d = 1.33) , so 
the treatment with growth hormone has contributed to 
improved levels of serum HDL compared to what they 
were before treatment

To distinguish between GHD patients and the 
control group, the Receiver Operator Curve (ROC) 

analysis showed a descending order of significance 
for the indicators that showed significant differences 
before treatment. The serum level of LDL-C was 0.77, 
followed by (TG) (0.637 ) , (VLDL-C) (0.637),( TC) 
(0.626), and ( HDL-C) (0.614) respectively [this means 
that all variables managed to occupy a significant region 
of ROC as shown in the table (3) and figure (1)below .

 Table 1: parameters differences between growth hormone deficiency patients and Controls group.

HDL-high density lipoprotein, LDL-Low density lipoprotein, VLDL-Very Low density lipoprotein 

Parameters Area ROC  P value

Serum LDL (mg/dl)-before treatment 0.778 <0.001

Serum Triglycerides (mg/dl)-before treatment 0.637 <0.001

Serum VLDL (mg/dl)-before treatment 0.637 <0.001

Serum Total Cholesterol (mg/dl)-before treatment 0.626 0.002

Serum HDL (mg/dl)-before treatment 0.614 0.005

Table 2: parameters differences between growth hormone deficiency patients befor and after 

Parameters
before 

treatment
 Mean ± SD

after treatment 
Mean ± SD

changes after 
6 months of 
treatment

 Mean ± SD

 Cohen’s d P Value

Serum total 
Cholesterol (mg/dl) 163.7 ± 15.2 160.1 ± 13.7 3.6 ± 1.5 -1.28 p<0.001

Serum Triglycerides 
(mg/dl) 90.9 ± 15.4 87.4 ± 14.9 3.5 ± 0.5 -1.94 p<0.001

Serum HDL (mg/dl) 45.4 ± 5.3 47.4 ± 4.4 -2 ±0.9 1.33 p<0.001

Serum LDL (mg/dl) 100.2 ± 7.8 95.2 ± 6.8 5 ± 1 -1.56 p<0.001

Serum VLDL (mg/dl) 18.2 ± 3.1 17.5 ± 3 0.7 ± 0.1 -1.75 p<0.001
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Table(3): ROC area for selected measurements at baseline (before treatment) when used as test to diagnose 
GH defi ciency differentiating it from healthy control. (Larger values of the measurement is associated with 

higher probability for having GH defi ciency).           

Parameters
Control group 

Mean ± SD
Patients group 

Mean ± SD
P Value

Serum total Cholesterol 
(mg/dl) 156.8± 13.2 163.7± 15.2 p<0.001

Serum Triglycerides (mg/
dl) 82.3 ± 16.9 90.9 ± 15.4 p<0.001

Serum HDL (mg/dl) 48 ± 4.8 45.4 ± 5.3 p<0.001

Serum LDL (mg/dl) 92.4 ± 6 100.2 ± 7.8 p<0.001

Serum VLDL (mg/dl) 16.5 ± 3.4 18.2 ± 3.1 p<0.001

 

Figure 1. ROC Curve Showing the Trade-off between sensitivity and specifi city for LDL, TG, VLDL, HDL 
and Cholesterol at baseline (before treatment) when used as test to diagnose GH defi ciency differentiating it 

from healthy control 

Discussion

 Growth hormone defi ciency (GHD) is a endocrine 
disease which could affected onto individual’s life with 
childhood, adolescence while adulthood (11) . (GH) could 
boosts linear growth, quicken protein synthesis and 
catalyze bone growth; in addition to , it has determined 
effects onto the body formation, bone density, muscle 
strength and blood lipid level (12). Growth hormone 
defi ciency has a global incidence of 1: 4000 - 1: 10,000 

worldwide (13). HGH helps to consume fat stored in the 
body as an energy source. The amount of carbohydrates 
stored in the body is small and insuffi cient to produce 
the necessary energy, so this hormone helps prevent the 
destruction of protein to be used as an energy source(14)

. Growth hormone defi ciency (GHD) is a pathological 
condition it is caused by a lack of pituitary secretions 
where the body does not produce suffi cient growth 
hormone. The most common cause of growth hormone 
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deficiency is pituitary tumors (15). The origin of the 
disease may be fungal or acquired. For acquired causes: 
(15% unknown, 50% higher tumors of the pituitary 
gland, 5% of inflammatory wounds)(16) .

 Previous studies suggest that the development of 
cardiovascular disease (CVD) and atherosclerosis begins 
in early childhood (17) . Children with growth hormone 
deficiency (GHD) patients are at risk of developing 
heart disease and atherosclerosis, including blood lipid 
disorder, impaired heart function and abnormalities 
in body composition due to their growth hormone 
deficiency (18) .

 Dyslipidaemia during childhood with adolescence is 
an strong sign onto atherogenic risk to can contribute in 
evolution coronary heart disease (CHD) at adulthood(19). 
Childhood atherosclerosis cannot be obvious, moreoer, 
atherosclerosis is a multifactorial disease with its roots 
during childhood(20) .

 RhGH according to the reports in 1985 first 
prouction released , which able to support the final 
solution as treatment for all patients with GHD. Since 
while after that the rhGH has been approved in the rapid 
clinical application, the therapeutic effects of rhGH were 
demonstrated in wide way, as well as considered the 
predominant drug of the treatment GHD(21) , an effect 
rhGH therapy onto lipid metabolism became a centre 
from interest during these years (22) . 

 The results of Lipid profile study agreed with other 
studies The result indicate the presence of significant 
increase (p <0.001) in serum TG, TC, LDL-C, and 
VLDL-C. Serum HDL-C levels were significantly 
decreased (p < 0.001) in GHD patients.

 Patients with GHD frequently have an abnormal 
blood lipid profile which increase in(TC), (TG), (LDL– 
C) and (VLDL–C),while (HDL–C) showed decrease in 
patient with GHD compared to control.

 where GHD children suffer from metabolic 
disorder for fats and RhGH therapy can improve blood 
lipid levels because GH promotes lipolysis regulates the 
rate of lipolysis in adipocytes by activating adrenergic 
receptors in adipocytes, thereby reducing the fat content 
in tissues (23). GH had a significant effect in reducing fat 
by increasing blood lipid metabolism (24), and regulating 

the level of mRNA expression of hepatic LDL-C 
receptors, enhancing the liver’s ability to absorb LDL-C 
and reducing the rate of LDL-C production (25). 

moreover, some studies had observed that 
improvements at atherogenic danger factors are the 
poorerest following the withdrawal of GH therapy , 
which supports the beneficial effect of GH treatment 
onto cardiovascular danger. at 2015, an European 
Society of Paediatric Endocrinology emphasized that 
GH can improve a blood lipid levels with reduce a 
carotid intimal thickness, as supported by a results of 
our study . also , these results suggest that rhGH therapy 
has preventive monuments onto cardiovascular features 
at GHD children (26).

 Our results agreed with a previous study conducted 
by (26) which noted this Children with untreated GHD 
carries a range of early cardiovascular risk factors, 
RhGH alternative therapy in GHD children can improve 
the image of blood lipids .

 It was concluded from this study that there was a 
significant increase (P <0.001) in serum TG, TC, LDL-C 
and VLDL-C, while the level of HDL-C in the blood 
decreased significantly in GHD children compared with 
healthy children. but After 6 months of treatment rhGH 
has improved the lipid profile of children with growth 
hormone deficiency. 

In conclusion, GHD children develop lipid metabolic 
disorder, and rhGH therapy can improve the blood lipid 
levels. 
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Abstract
Background: Clinically during ICSI, controlled ovarian stimulation (COS) is a famous way to increase 
the number of mature oocytes picked up. This method must be asseeed with a substantial danger of ovarian 
hyper stimulation syndrome (OHSS), which occurred if follicular induction is very strong. Along with 
multifollicular growth, COS is also resulting in increased serum concentration of estradiol (E2) that in 
turn may has effect on the receptivity of the endometrium .The high serum E2 concentration through COS 
may resulting either with an increased chance of pregnancy or an impaired reproductive score secondary to 
change in endometrial receptivity. Aim of the study: to assess the impact of thickness of the endometrium 
at the day of hCG administration on the winning of intracytoplasmic sperm injection (ICSI) cycles. Patients 
and method: A retrospective study in which 235 women who were undergo one time of ICSI cycle were 
evaluated in this retrospective study, All patients were treated with gonadotrophin agonist either short or 
long protocol. The patients were according to endometrial thickness they were categorized into three groups 
I (<7mm), II (7-14mm), and group III (>14mm). Results: the rate of clinical pregnancy was increased in-
group II (7-14mm) than other two groups depending on endometrial thickness measurement. 

Conclusion: endometrial thickness 7-14mm is associated with higher rate of clinical pregnancy.

Keyword: Endometrial thickness, ICIS, controlled ovarian stimulation (COS), IVF 
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 Introduction 

In vitro fertilization and embryo transfer (IVF-ET) 
is only way of assisted reproductive technique that make 
the couples to meet their chance of having a baby into a 
reality.(1) 

 IVF was firstly used to solve the problem of tubal 
blockage, however, is now widely used for treatment 
of other types of infertility including: unexplained 
infertility, endometriosis, male factor and ovarian 
dysfunctions (2,3)

The implantation of an embryo found to be the 
most important way of the reproductive method. It 
includes a special biological phenomenon, by which 
the blastocyst closely attached to the maternal surface 
of endometrium to make the placenta that will form 
a connection between the developing baby and the 
maternal blood flow. (4) A good implantation needs a 
receptive endometrium, a good embryo at the stage of 
blastocyst and a rhythmic connection between maternal 
and fetal tissues. Implantation happened about 9 days 
after ovulation (6-12) days. (5)

Endometrial receptivity:

 Endometrial receptivity defined as a special series 
of events that make the endometrium accepted to the 
receiving of an embryo. (6) The thickness of endometrium 
can be used as an indirect indicator for endometrial 
receptivity. (7) In sufficient uterine receptivity in IVF 

DOI Number: 10.37506/ijfmt.v14i4.12309
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is found to be account for about two third of failure of 
implantation, while the embryo itself is responsible one 
third of these failures. (8) 

Factors that affect the receptivity of the 
endometrium:

 1- Maternal age: 

There is significant decline in human fecundity with 
increasing maternal age. (9) 

2- Hormonal factors:

a- Estrogen and progesterone; 

 Serum levels of estradiol (E2) have a little value 
in assessing endometrial maturation, although there is 
association between endometrial thickness and estradiol 
levels in both natural and stimulated cycles. (10) 

b- Gonadotropin hormones;

 The conception rates is found to be increased in 
previously amenorrheic patient than in patient with 
normal cycle. This may be due to a beneficial effect of the 
higher gonadotropin levels on endometrial receptivity, 
in amenorrheic women (11)

c- GnRH agonist and GnRH antagonist;

 The impact of the GnRh-agonist or GnRh-
antagonist on corpus luteum or on endometrium and 
then on endometrial receptivity cannot be ignored 
because GnRh receptors have been recognized in both 
compartments. (12) 

3-endometrial thickness and pattern:

 Transvaginal ultrasound can be used as an alternative 
method in the assessment of endometrial receptivity. 
It has been found that the pattern and thickness of 
endometrium on the day before oocyte pickup may be a 
marker of the likelihood of having a pregnancy. (13)

4-endometrial volumetry: 

 A minimum volume of 2ml was needed for a 
receptive endometrium and no pregnancy occur when 
endometrial volume measured <1ml. (13)

5-Genetic factors: 

There are many genetic factors are responsible for 
the success or failure of implantation. (14)

The aim of the study

This retrospective study was performed to assess the 
effect endometrial thickness at the time of hCG injection 
on ICSI patients who were undergone controlled ovarian 
stimulation (COS).

Patients and Method

 A retrospective study was done in the fertility 
center of Al-Sader teaching hospital in Al-Najaf city. 
From February 2018 to February 2019, (235) couples 
underwent ICSI cycles because of tubal, ovarian, male 
and unexplained infertility. Exclusion criteria for the 
study including the presence of known intrauterine 
anomalies and ovarian stimulation other than GnRH 
agonist protocol (short & long).

In cycle day 2-3 hormonal assay in form of 
(FSH, LH, Prolactin,and E2) done along with vaginal 
ultrasound to detect the antral follicles count and to rule 
the presence of ovarian cysts or other pelvic pathology 
and seminal fluid analysis for the partner reviewed then 
according to above results, stimulation protocol was 
selected. Patients were screened and were negative for 
infection with HIV, hepatitis B and C.

Stimulation protocol:

Gonadotrpin releasing hormone (GnRH) agonist 
used for all women. Two main protocols used in this 
study;

1- long protocol: for suppression of the 
pituitary gland, GnRh agonist (decapeptly 3.7mg) 
was administered on the day of 21 of the menstrual 
cycle (mid luteal phase ) vaginal ultrasonography was 
performed on day 2 or 3 of the next menstrual cycle to 
rule out the presence any functional ovarian cyst more 
than 10mm in size. Gonadotropin stimulation include 
1-2 ampoules per day of recombinant FSH (Gonal-FR, 

75 UI ). The starting dose was individualized according 
to patient’s age, ovarian reserve test tailored according 
to her response after the first 4-5 days of stimulation.
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2- short protocol or flare-up protocol: involves 
agonist treatment (decapeptyl 0.1mg S.C daily) for 
10-14 days started one day before or concurrently 
with ovarian gonadotropines stimulation and the dose 
of gonadotropines adjusted as the long protocol(as 
described above).

For both protocols, follicular development was 
monitored by vaginal ultrasonography and serum E2 level 
starting from cycle day 8 or 9 and then every other day. 
At the day of human chorionic gonadotrophine (hCG) 
injection, the endometrial thickness was calculated 
by trans- vaginal ultrasound using mid-sagittal plane 
through the uterine body

All measurement were done by the same 
gynecologist.

Endometrial thickness was classified into three 
groups:-

I -(<7mm), II-(7-14mm), III-(>14mm).

Thirty- four to 36 hours following 10,000 IU of 
hCG administration, oocyte retrieval was performed 
under general anesthesia and by guided of transvaginal 
ultrasound. After aspiration, oocytes screened and 
injected (ICSI). The fertilization rate calculated as 
(number of embryos obtained per number of injected 
oocytes). After transfer embryo of, all women were 
receive luteal phase support using vaginal pessaries 
(progesterone 400mg twice a day (Cyclogest R) Started 

at day of ovum pick up for 16 days and continued if 
pregnancy occurred up to 10-12 weeks. Two weeks after 
embryo transfer, we check the level of βhCG and then 
after the clinical pregnancy was confirmed two weeks 
later by sonographic detection of the gestational sac and 
positive heartbeat. Clinical pregnancy rate calculated 
as the women with clinical pregnancy per number of 
women that did embryo transfer.

 Embryos were classified according to the number of 
blastomeres, percentage of fragmentation & blastomere 
appearance as type 1, 2, 3 or 4.

Regarding the equality of embryos, good quality 
embryos are those of grade 1 and 2, while bad quality 
embryos are those of grade 3 and 4. 

Statistical Analysis

After data entry the analysis were done by using 
SPSS (statistical package for social science) version 
23. In which we use chi sequare(x2) for categorical data 
and independent sample T-test for measurement data. P 
value <0.005 were considered significant. 

Results

Table (1) shows clinical pregnancy rate was higher 
in group II 70/194(63.9%) than in group III 3/21(14.3%) 
and group I 1/20 (5%) it was statistically significant 
(p=0.003) 

Table (1): Shows the comparison of the ICSI outcome according to endometrial thickness on the day of hCG 
injection.

Endometrial thickness

P value
<7

(N=20)
7-14

(N=194)
>14

(n=21)

Clinical 
pregnancy rate

Negative 19 (95%) 124 (63.9%) 18 (85.7%)

0.003

positive 1 (5%) 70 (36.1%) 3 (14.3%)

Table (2) shows demographic characteristic of three groups according to endometrial thickness were no 
statistically different regarding age, BMI, hormonal assay (FSH,LH,E2 &Prolactin) and period of infertility. 
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 Table (2): Demographic characteristic of women according to endometrial thickness at day of hCG 
administration.

Characteristic

Endometrial thickness

P value
<7

Mean±SD
7-14

Mean±SD
>14

Mean±SD

Age/ years 32±4.2 30±5.9 29.2±6.5 0.852

BMI(kg/m2) 25.5±4.9 27.3±3.1 28±2.4 0.638

FSH(IU/L) 2.5±3.4 4.7±2.5 3.2±2.3 0.2

LH(IU/L) 1.6±0.4 3.1±2.6 1±1.3 0.177

E2(pg/ml) 29±16.9 37.3±18.9 19.4±9 0.092

Prolactin(ng/ml) 21±2.8 25.5±18.5 23.4±8.5 0.911

Table (3): Shows that there is no significant differences found between types of the protocols and the type of 
infertility with endometrial thickness (P>0.05). 

Table (3) the type of protocol and indication of ICSI according to endometrial thickness.

Variable
Endometrial thickness(mm)

P value
<7 7-14 >14

Protocol
Long 6 26 5

0.198
Short 14 168 16

Indication

Female 7 71 10

0.970Male 11 110 10

unexplained 2 13 1

Discussion

Assessment of thickness of endometrium on the day 
of hCG injection is of great clinical importance. (15) In 
current study, we evaluate clinical pregnancy rate after 
classifying the endometrial thickness into three groups. 
We found that higher pregnancy rate reported in group 
7-14mm (36.1%), while those level above 14mm the 

clinical pregnancy rate was (14.3%) and rapid decrease 
in clinical pregnancy rate in women with endometrial 
thickness <7mm (5%) but this difference is statistically 
significant (p=0.003). 

An implantation failure occurs in thin endometrium. 
This finding is agree with Gonen Y, (13) this may be 
associated with oxygen tension. When the thickness of 
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endomertium measured by ultrasound and it is <7mm, 
the functional layer is thin or absent, and the implanting 
embryo would be much closer to the spiral arteries and 
the higher vascular and oxygen concentration. The high 
oxygen concentration near the basal layer could be 
detrimental compared with usual low oxygen tension of 
the surface endometrium. (13)

 A limited number of studies have reported a 
detrimental impact of greatly increased endometrial 
thickness on pregnancy outcomes.

 Weissman et al, found that an endometrial >14mm 
resulted in significant reduced implantation and 
pregnancy rate (16). This was supported by the finding 
of Rashidi et al. (17) Our results were with agreement to 
these both studies. 

 Higher pregnancy rate was found in group 7-14mm 
thickness and this agree with Kuc et al., 2011 stated that 
endometrial thickness of 12-13mm was associated with 
highest pregnancy rate (18). Okohue et al., reported the 
highest pregnancy rate with an endometrial thickness of 
7-14mm (19).This also confirmed by Traub et al.,(20) and 
Chen et al,.(21) 

However, the optimum endometrial thickness that 
predicts successful pregnancy is not definite yet.

Conclusion:

We can conclude that the endometrial thickness of 
7-14 mm is associated with a higher pregnancy rate.

Recommendations

 We advocate that in each ICSI center the effort 
should be made to institute protocols that will improve 
endometrial development as a mean of improving cycle 
outcome and avoid both thin and thick endometrium. 
Further larger randomized studies with more cases are 
needed and for longer duration of follow up to define 
appropriate protocols in clinical practice of ICSI cycle.
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Abstract
Depression is a universal health related problem which is increasing the life expectancy worldwide associated 
with morbidity and disability among elderly people. Elderly age group is a controversial issue as it is a natural 
process which presents a unique challenge for every individual in society. The objectives of the study were 
to assess and compare depression among elderly before and after administration of dance and movement 
therapy and progressive muscle relaxation, to determine the relationship between depression and to find out 
the association of depression with selected variables. Quantitative research approach, quasi experimental 
non equivalent control group pretest post test design was used to collect the data. Sixty participants (30 
DMT group, 30 PMR group) were enrolled for the study those who fulfilled the inclusion criteria by using 
purposive sampling technique. Homogeneity was checked by enrolling the participants. Data was collected 
by using Geriatric Depression Scale (GDS) for assessing depression by interview technique. Analysis was 
done by applying non parametric test after K-S test to check normality of data. Thus findings of the study 
showed effectiveness of dance and movement therapy and progressive muscle relaxation on depression as 
the calculated Friedman test Chi square value (DMT χ2 =51.44, p=0.00 and PMR χ2 =52.91, p=0.00) was 
significant at 0.05 in both groups. There was no any significant difference between DMT and PMR groups 
in terms of depression. Depression among elderly was found to be statistically significant with duration of 
stay in old age homes and history of chronic illness i.e (Ψ=5.764, p=0.05) and (И=49.00, p=0.02) in DMT 
group, and depression among elderly was found to be statistically significant with history of chronic illness 
i.e (И=49.00, p=0.04) in PMR group. Conclusion: Dance and movement therapy and Progressive muscle 
relaxation was effective in reducing depression among elderly as there was significant difference within the 
group.
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Introduction

Human beings have no exemption. The past era 

manifest substantial to increase in the population 
of elderly i.e a stratified set of medical, social, 
psychological, financial and ethical problems in elderly.1 
So there are predictable health problems among elderly 
which change or altered the elderly life and the most 
universal is depression.2 

The world population is ageing and by 2025, the 
world’s population is expected to include more than 830 
million people at an age of 65 by 2030. With a relatively 
young population, India is still on the edge to become 
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second leading number of elderly individuals in the 
world.3’ 4 

Depression is a state of low mood and disinclination 
or aversion to activity that can affect a individual’s 
thoughts, behaviour, feelings, and sense of well-being. 
5 The term “depression” can apply to a fleeting temper, 
or a constant change in temper/mood, a indication, or a 
disorder. Depression is categorized by constant low mood 
or sadness and is accompanied by both substantial and 
psychosomatic symptoms of at least two weeks period 
and with associated impact on   social   functioning.6

Dance therapy effects changes in feelings, 
cognition, physical functioning, and behavior.7 Dance 
as psychotherapy has been used to recover from 
psychological and substantial well- being of a person.8 
Poco-Poco is the type of dance therapy which is used as 
the psychotherapy along with the music to relieve the 
mental illness.9

Progressive muscle relaxation is a psychotherapy 
that is used for relaxing mind and body by gradually 
tensing and soothing muscle of body.10 Person will feels 
less pressure and have a good physical and emotional 
health. When the muscle is relaxed, the feelings of 
warmness and enormity are felt as a result.11

Elderly at the peak age feels impassiveness, 
worthlessness and insecurity, especially when living 
with these feelings in old age homes.  It is very important 
to understand the factor which affects the quality of 
life of the elderly persons.12’13 The quality of life also 
depends upon emotional interpretation that a person 
feels about life. Thus the quality of life is progressively 
more attributed as an estimation that is reliant on the 
person’s prejudice.14  

Methodology

The study was conducted during the period from 
October 2017- November 2018 in the state of Haryana, 
India. A sample of 60 elderly participated in this quasi 
experimental study with the prior permission from 
concerned authority of old age homes. Quantitative 
research approach was considered to be the most 
appreciated approach to assess the effectiveness of 
dance and movement therapy and progressive muscle 
relaxation on depression among elderly with non 

equivalent control group pre-test post-test design. 

Inclusion Criteria: Elderly aged 60 years and 
above, residing in old age homes, willing to participate 
in the study, alert, oriented, and comprehend to respond, 
able to understand and speak Hindi and able to move 
without walking aids or any physical assistance.

Procedure

Screening was done on day 1with selected variables 
and by Geriatric depression scale for assessing 
depression with  interview technique. Dance and 
movement therapy and progressive muscle relaxation 
was administered to elderly from 2nd day to 8th day as 
per intervention protocol. DMT contain 3 sessions i.e 
warm up session of 5 min duration followed by active 
session that involves all elderly to sit and do the chair 
step dance together for 20 min, further third session 
is for cooling or relaxing session for 5 min. Similarly 
Progressive muscle relaxation also include 3 sessions 
i.e warm up session that is done for 5 minutes followed 
by active sessions done for 20 minutes in this muscle 
are tensed for 5 seconds and relaxed for 20-30 seconds 
along with deep breathing and cooling session that is 
done for 5 minutes. Immediately after completion of 7 
days intervention post test I was taken (day 8) and then 
after 1 week of post test I post test II was taken (day 16) 
for both DMT and PMR group. 

Data Analysis

Descriptive statistics: Frequency, percentage 
distribution was used to describe selected variables, Chi-
square was used to assess the homogeneity between two 
groups

Inferential statistics: Independent Mann-Whitney 
U test, Repeated measure Wilcoxon signed ranked test, 
Friedman test. 

Results

Homogeneity was checked by χ2 test was applied 
to compare the DMT and PMR group with respect to 
every selected variables. Hence both the group was 
homogenous except for gender (p=0.01).

Percentage distribution of DMT and PMR in terms 
of depression among elderly before administration of 
intervention is shown in Figure 1. In both group DMT 
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(80%) and PMR (67 %) majority of the elderly were 
having moderate level of depression.

In terms of Depression  although the subjects in 
DMT group reported higher depression as compared 
PMR group, no significant difference was found between 

the group as calculated И value is (432) for depression 
among elderly and Z value 0.27 (p=0.78).

Similarly, И value in post test I and II was 434.5 
and 352.5 respectively and Z value in post test I and 
II was -0.29 post test I (p=0.77)  and -1.59 (p= 0.11) 
respectively. 

Table 1: Mean rank, Sum of Rank, U and Z value of Depression after Administration of Dance and 
Movement Therapy and Progressive Muscle Relaxation among Elderly between DMT and PMR group

N=60

Observation Group Mean Rank Sum of Rank Mann-Whitney U Test 
(И)

Z
value

p
value

Depression
(Pretest)

DMT group
(n = 30)

PMR group
(n = 30)

31.10

29.90

933.00

897.00
432 0.27 0.78NS

Depression (Post 
test I )

DMT group
(n=30) 

PMR group
(n=30) 

29.98

31.02

899.50

930.50
434.5

-0.29 0.77NS

Depression (Post 
test II) 

DMT group
(n=30) 

PMR group
(n=30)

33.77

27.33

1013.00

817.00
352.5 -1.59 0.11NS

NS -Not significant(p>0.05)

In DMT group the mean score of depression in pre test, post test I and post test II was 3.00, 1.38 and 1.62  
respectively. Where the χ2 (51.44) (p=0.00).  Whereas in PMR group the mean score of depression in pre test, post 
test I and post test II scores was 3.00, 1.42 and 1.58 respectively. Where χ2 (52.91) (p= 0.00).
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Figure 1 : Bar Diagram Showing Distribution of elderly in Terms of Level of Depression before 
Administration of Dance and Movement Therapy and Progressive Muscle Relaxation in DMT and PMR 

Group
Table 2: Friedman Test showing Mean Rank, Percentiles and Chi square value of Depression within the 

Group of DMT and PMR Groups

N= 60

Variable 
Depression

Test
Percentiles

     25th             50th         75th 
Mean 
Rank Chi-Square df p value

DMT  Group
(n=30)

Pre test 8.00 10.00 10.25 3.00

51.44 2 0.00*
Post test I 3.75 4.00 4.00 1.38

Post test II 4.00 4.00 4.00 1.62

PMR  Group
(n=30)

Pre test 9.00 9.00 9.00 3.00

52.91 2 0.00*

Post test I 4.00 4.00 4.00 1.42

Post test II 4.00 4.00 4.25 1.58

χ2 (2)=5.99                                                                                             *- Significant (p ≤ 0.05)

The results depicts the significant difference between pre test, post test I and Post test II i.e (p=0.00) in DMT 
group. This concludes that at the time of pre test participants had higher depression than post test I and post test II in 
DMT group and in post test I the participants had higher depression than post test II. Whereas in PMR group there 
was also significant difference between pre test, post test I and post test II i.e (p=0.00) respectively which shows that 
at time of pre test participants had higher depression than post test I and post test II. 
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Table 3: Wilcoxon Signed Ranked Test Showing Significant Mean Rank Difference within Groups in Term 
of depression in DMT and PMR group 

N= 60

Group Category Z value p value

DMT group (n=30)

Pre test      Vs    post test I -4.81 0.00* 

Pre test      Vs   post test II -4.81 0.00* 

Post test I  Vs   post test II -2.00 0.04* 

PMR group (n=30)

Pre test       Vs   post test I -4.81 0.00* 

Pre test       Vs   post test II -4.81 0.00* 

Post test I   Vs   post test II -0.44 0.65NS 

NS -Not significant(p>0.05)                                                *- significant (p ≤ 0.05)

Association of depression among elderly with 
selected variables was tested by Kruskal-Wallis (Ψ) and 
Mann- Whitney U test (И) among DMT and PMR group. 
Thus the findings revealed that in DMT group in post 
test I there was no significant association of depression 
among elderly with age, gender, religion, nature of 
previous habitat, educational status, marital status, 
source of income, duration of stay in old age homes, 
physical activities at present days, except duration of 
stay in old age homes and history of chronic illness i.e 
(Ψ =5.764, p=0.05) and (И=49.00, p=0.02) which was 
significantly associated with depression among elderly.

Further in post test II in PMR group, there was no 
significant association of depression among elderly with 
selected characteristic  except history of chronic illness 
(И = 49.00, p=0.04). 

Discussion

In the present study, two third of the elderly in 
DMT group were having moderate depression (67%) 
whereas in PMR group most of the elderly (80%) were 
having moderate depression before administration of 
intervention. The findings of the study is consistent with 

the study conducted by Deise AAP Oliveira, Lucy Gomes 
and  Rodrigo F Oliveira et al. (2006) on prevalence of 
depression among elderly population at community 
centers in Taguatinga, where they found that half of the 
elderly (50%) were having moderate depression, least 
number of elderly were having mild depression (20%) 
and severe depression (14%) respectively.15 Further 
these findings were contradictory to the study conducted 
by Ranjan et al (2013) where they found that 50 (70.42%) 
were having mild depression and 21(29.58%) had severe 
depression.16

In the present study Friedman test showed that there 
is a significant difference within the group in pre test, 
Post test I and Post test II in DMT group in terms of 
depression (χ2 = 51.44, p= 0.00). This infers that DMT 
was significantly effective in reducing depression. These 
study findings were similar to the study conducted by 
Vankova H. (2014) to evaluate the effects of dance 
and movement therapy on depressive symptoms where 
the result showed that there was significant difference 
within the group (p=0.00) in terms of depression in 
experimental group.17
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In the presents study there was significant difference 
in terms of depression as calculated Friedman test for 
depression (F=52.91, p=0.00). It infers that progressive 
muscle relaxation was significantly effective in reducing 
depression.  These findings are similar to the study 
conducted by Fong TCT, Cheung IKM and Yip PSF et 
al. (2016) on short term effects of dance and relaxation 
where they found that progressive Muscle relaxation was 
effective in reducing depression and improving quality 
of life as the calculated (p= < 0.05) was significant at 
0.05 level of significance.18           

In the present study there was a significant 
association of depression with selected variables 
after administration of DMT and PMR i.e duration of 
stay in old age home, and history of chronic illness as 
checked by using kruskal –wallis, Mann- Whitney U 
for depression which was significant at 0.05 level of 
significance. These findings are similar to the study 
conducted by Thilak SA, Sarada AK (2016) where they 
found that co-morbidity was associated with depression 
(p≤0.05) among elderly.19 

Conclusion

Dance and movement therapy and Progressive 
muscle relaxation was effective in reducing level of 
depression among elderly
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Abstract
Background of the study: Antipsychotic drugs are chemicals that influence the brain and nervous system 
in various ways, and they are frequently used in the practice of psychiatry to treat a broad range of mental 
and emotional illness. The use of antipsychotics has reduced the number of patients hospitalized for mental 
illness up to 50 % in the United States. Researchers worldwide have compared various family interventions 
to enhance caregiver’s knowledge of antipsychotics, its side effects and prevent relapse, which concluded 
that Psycho educational interventions are more effective in increasing knowledge and reducing stress among 
the caregivers. Psycho educational intervention is a systematic approach based on patients and family needs. 
The psycho education mainly emphasizes improving patient and family knowledge about the disease, 
coping with illness, and managing the adverse drug effects of psychotic drugs. The study aimed to assess the 
caregiver’s level of knowledge on the adverse effects of antipsychotics and its association with the selected 
demographic variables

Methods: A descriptive survey design was used in this study with the one hundred study participants 
selected using a purposive sampling technique and visiting the tertiary hospital of Mangaluru, south India. 
A Self-structured knowledge questionnaire was administered to the study participants. 

Results: The caregiver’s knowledge of the adverse effects of antipsychotics were assessed using descriptive 
statistics. The results highlighted that more than half of the caregivers (67%) had inadequate knowledge of 
the adverse effects and management of antipsychotics, while 33% of them had adequate knowledge. 

Keywords: Schizophrenia, Caregivers, knowledge, antipsychotics, adverse effects.

Introduction

 In psychotic disorders, psychopharmacology is the 
“Gold Standard.”  The concept of psychopharmacology 
is widely used to treat specific psychotic disorders 
with significant effectiveness1. One among them is an 
antipsychotic drug that has chemicals that affect the 
brain and nervous system in various ways, and they are 
frequently used in the treatment of mental and emotional 

illness.2 Around 500,000 patients were hospitalized in 
the United States for mental illness in the mid-1950s, but 
by 1973 that number had drastically fallen to 250,000, 
mainly due to psychoactive drugs.3 Antipsychotics may 
be useful in relieving positive and negative symptoms.   
It is observed that antipsychotics improved the quality of 
life in most of the patients. But not effective in few other 
patients.4 However, long term use of these drugs may 
lead to side effects such as extra pyramidal symptoms 
and metabolic syndrome.5These side effects and 
adverse reactions to drug therapy impact the lifestyle 
of the individual and caregivers. Therefore, mentally ill 
patients’ caregivers need to have extensive knowledge 
of antipsychotics and its management of adverse effects. 
Existing research evidence suggests that imparting 
knowledge to the caregivers can reduce stress and 
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improve the quality of care provided by them.4 India, 
families are the primary caregivers to individuals with 
mental illness.5

However, due to a lack of awareness about treatment 
for mental illness and its care at home, they cannot support 
and realize the patient’s psychological needs, which 
can lead to unsatisfactory progress of the illness and 
added burden to the caregivers.6 Therefore all caregivers 
must understand the adverse effects of antipsychotics, 
precautions, and management while taking care of the 
mentally ill client.7 It is the fact that caregivers get 
burned out, distressed, or burdened because of ignorance 
of the treatment and ways to manage their maladaptive 
behavior.8 Hence imparting knowledge to the caregivers 
or family members on adverse effects of antipsychotics 
for mentally ill patients improves their favourable 
attitude towards psychiatric patients.9

  In this background, we undertook this study to 
assess the caregiver’s knowledge of the adverse effect 
of antipsychotics in the Psychiatric unit of 1200 bedded 
tertiary hospital, Mangaluru, in South India.  

Materials and Methods

A descriptive survey design was adopted in this 
study as a research design. One hundred caregivers 
were recruited through a purposive sampling technique. 
However, the caregivers diagnosed with any co morbid 
disorders were not included in the study. Ethical clearance 
was obtained from the Institutional Ethics committee 
(Reference No-NUINS/CON/NU/IEC/2016-17). The 

necessary socio-demographic information was obtained 
from one hundred caregivers as per the inclusion criteria 
for the study. Fourteen item knowledge questionnaires 
were used to assess the caregiver’s knowledge of 
antipsychotics treatment, management, adverse effects 
with the option of Yes / No/I do not know. 

The knowledge questionnaire was validated by five 
experts from the field of psychiatry and pharmacist. The 
reliability of Chronbach’s correlation and coefficient was 
0.768(r= 0.768), which indicated that the tool is reliable. 
The level of knowledge was graded as inadequate 
knowledge (1-14) and adequate knowledge (15-28). The 
minimum score given is 1, and the maximum score is 
28. The pilot study was conducted among ten caregivers 
of patients who have possessed similar characteristics 
of the main study subjects. The pilot study report 
showed that the research methodology, data collection 
instruments adopted in the study was feasible to conduct 
further research.

The primary study data were collected by obtaining 
written permission from the Medical Superintendent 
of the territory Hospital, Mangaluru, South India.  The 
investigator-initiated the data collection by a self-
introduction to the study participants. Study participants 
were explained about the objectives and purpose 
of the study, and informed consent was obtained. 
Confidentiality was assured before administrating the 
research tool. Data were analyzed using descriptive 
and inferential statistics. The collected information was 
summarized by using descriptive statistics. 

Results

 Section I: Socio-Demographic profile of the Caregivers

Table 1 -Distribution of demographic characteristics of the caregivers 

n=100

Demographic characteristics of the caregiver Frequency (F)

Age

18-30 7

31-40 35

41-50 58

Gender
Male 49

Female 51
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Education

Primary 41

Higher primary 21

Graduate 24

Postgraduate 7

Professionals 4

Others 3

Relationship  with the patient

Father 10

Mother 23

Siblings 28

Wife 10

Husband 8

Others 21

Number of years stayed
with the patient

Less than 10 20

11-20 21

More than 20 59

Concern towards
patient and illness

Concerned 94

Not concerned 6

On regular treatment
Yes 90

No 10

History of relapse
Yes 49

No 69

Cont... Table 1 -Distribution of demographic characteristics of the caregivers 

n=100

Table1   shows the distribution of demographic 
characteristics of the caregivers. The majority were 
females and between the age group 41- 50 years (51% 
and 58 % respectively). Most of the caregivers had a 
primary education (41%). Among 100 caregivers, 33 
were parents, 28 were siblings, 18 were spouse, and 21 

were having other blood relationships with the patient. 
Most of the caregivers stayed for more than twenty 
years with the patient (59 %). The majority of caregivers 
showed concern towards the patient, i.e. 94 caregivers. 
The caregivers reported that 90% of the patients were on 
regular treatment, and 49 % had a relapse history.
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Section II:  Caregiver’s knowledge of adverse effects of antipsychotics.

n=100

Figure 1- Care givers knowledge on adverse effects of antipsychotics

Figure 1.shows the level of knowledge on adverse 
effects of   antipsychotic drugs among  one hundred 
caregivers of the psychiatric patients who have visited 
the psychiatric unit of a tertiary hospital, Mangaluru,  
South India.  Out of one hundred subjects, 67 of them had 
poor knowledge, and 33 of them had good knowledge of 
antipsychotics. 

Discussion

The present study findings showed that the 
caregivers’ age varies from 18 to 50 years, and most 
of them were above 31 years (93%). Moreover, 51% 
of subjects were Female.  The majority of the study 
participants had a Family income of less than 5000 INR 
per month (46%).  The present studies also highlighted 
that the majority of them were unemployed and had an 
education below high school, which was 58% and 62%, 
respectively.

The findings of the present study are in congruence 
with the research study conducted by. Manipal University 
on practice knowledge on atypical antipsychotic Drugs 
among Caregivers of Mentally ill Patients9.  The study 
highlighted that the subjects’ age was 21 to 50 years, 

and most of them were above 31 years of age, i.e., 76%. 
Male and female participants were equal in number, 
which was 50% in each. Also, the majority of the 
subjects had education below the secondary level. The 
majority of the finding is congruent to the present study 
because of the similar geographical area, which is in the 
Dakshina Kannada district. Both studies are done in a 
similar setting, the psychiatric unit with the same sample 
size and data collection method. However, this study 
findings were contrary to the subjects’ occupation status, 
where most of the subjects were employed (83%)9. The 
occupational status is contrary to the present study 
finding since most of the participants were females 
from rural areas and homemakers.  This given results t 
emphasized that most females from the rural population 
need empowerment with education and occupation. 

 The present study results show that most caregivers 
(67%) have inadequate knowledge of antipsychotics, and 
33% have adequate knowledge. This finding contradicts 
the study conducted by waghela et.al 9 45% of them 
had good knowledge, 45% had an average, and 6% had 
poor antipsychotics knowledge. However, the study’s 
finding difference was noted since most of the study 
participants of the present study had primary education 
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and belonged to the rural community where exposure 
to psycho education is comparatively less because of 
stigma and ignorance regarding mental illness.  There 
is a considerable gap between caregiver’s knowledge 
of psychiatric treatment. Hence, immediate psychiatric 
treatment should modify their treatment protocol, which 
included an emphasis on the caregivers’ physical and 
psychological well-being.

There was no significant association found between 
caregivers’ knowledge and selected demographic 
variable in the present study. This study finding 
contradicts the study conducted by Waghela et.al9 
were the variables previous exposure to atypical 
antipsychotics, patient’s diagnosis, age, education and 
occupation are associated with caregivers’ knowledge 
at 0.05 levels of significance7.However, the study’s 
results difference probably because of the small sample 
size, and the majority of the participants are from the 
rural community. Also, there was no equal distribution 
of gender among the study participants. Furthermore, 
researchers can focus on the comparison of the knowledge 
level between different types of antipsychotics. It helps 
them to manage the symptoms.  

Conclusion

Family/caregivers play a significant role in the care 
of the mentally ill individual. Understanding the patient’s 
disease condition and the medication or treatment used to 
alleviate the symptoms reduces the caregivers’ burden.   
It is essential to prevent relapse and manage the patient at 
home vigilantly and affectionately, reducing caregivers’ 
burden. Imparting knowledge to the caregivers with the 
help of psycho education or any other medium can cause 
an increasing change in the attitude and quality of care 
among the caregivers. However, the rural population 
must be targeted to give health education on mental 
illness and reduce stigma. 
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Abstract
Background: Stress triggers the release of corticotrophic release factor (CRF) from the hypothalamus which 
in turn stimulates the anterior pituitary to release adrenocorticotrophic hormone (ACTH).

Methods: The design of this study is a quasi-experimental approach / quasi experimental and one group 
design pre and post test design with group control. The sample in this study amounted to 24 respondents

Results: Based on the results of the study showed that the sample LA24 (7,935) was the highest sample fold 
fold change and the lowest in the sample LA15 (6,194). Whereas in the post test results it was found that 
the LB18 sample (10,580) was the highest sample in fold change and the lowest was in the LB15 sample 
(8,472).

Conclusion: There is a significant relationship / correlation between CRHR1 levels and FKBP5 levels (p = 
0.001 <∝). This is indicated by the high / strong correlation coefficient value which is 0.846. A positive value 
at 0.846 indicates that there is a positive relationship or a concomitant relationship, namely the influence of 
yoga exercises will result in a decrease in CRHR1 levels and will further reduce the effect of FKBP5 levels 
in third trimester pregnant women.

Keywords: prenatal yoga, CRHR1 gene, FKBP5 gene , real time-PCR
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Introduction

Pregnancy is a natural process, because it is 
natural for a woman to become pregnant and give 
birth, this will be a new experience for newly married 
women1. Pregnancy is a period when biomechanical 
and physiological changes occur quickly when the body 
adapts to support a developing fetus. Every woman 
experiences pregnancy with different experiences and 
with various physical and psychological symptoms that 
are interrelated2. 

Mental disorders afflict about 450 million people 
worldwide Among mental disorders anxiety has as much 
as 31.2% in the general population: 36.4% for women 
and 25.4% for men.  explained in his study that 54% 
of women reported anxiety in pregnancy. Anxiety in 
pregnancy not only affects the health of pregnant women 
but also affects the outcome of labor such as premature 
labor, prolonged labor, cesarean delivery, low birth 
weight, revealed the prevalence of pregnancy anxiety 
varies in different pregnancy trimesters with high levels 
in the first trimester and third trimester3,4.

Stress is responded by activating the 
cardiorespiratory system, the locus ceruleus system 
(LC / norepinephrin (NE), the metabolic system and 
the HPA axis. hypothalamus-paryutary-adrenal Axis 
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(LHPA axis), then stimulates the hypothalamus and 
causes secretion of the hormone corticotrophin relesing 
hormone (CRH), stimulates the hypothalamus for ACTH 
secretion, increased ACTH secretion, causes increased 
secretion, cortisol. The hormone is released to maintain 
homeostasis in dealing with stress, both physical and 
psychological5,6,7 Cortisol is assumed to be a stress 
biomarker, representing HPA system activity. Cortisol is 
a variable cause of stress conditions and will ultimately 
have a negative effect on immune function8,9,10..

Stress triggers the release of corticotrophic 
release factor (CRF) from the hypothalamus which 
in turn stimulates the anterior pituitary to release 
adrenocorticotrophic hormone (ACTH). ACTH then 
binds and stimulates the adrenal cortex to release 
glucocorticoids (cortisol in humans, corticosterone in 
animals)11,12,13. Glucocorticoids act on mineralocorticoid 
receptors (MR) and glucocorticoid receptors (GR) 
located in several brain regions such as the hypothalamus 
and hippocampus to initiate negative feedback which 
weakens further release. Glucocorticoids can also inhibit 
telomerase activity (TEL) which can cause a reduction 
in telomere length (TL)14,15.

The benefits of yoga for pregnancy can be 
categorized into physical, mental and spiritual benefits, 
among others, the physical benefits of pregnant yoga 
through yoga postures (asanas): Practicing good posture, 
robust and strong throughout pregnancy, Smoothing 
blood flow, smoothing the supply of oxygen, nutrients 
and vitamins from food to the fetus, Strengthens the 
back muscles, makes it stronger to support the burden 
of pregnancy and the pelvic floor-perineum which 
functions as a birth muscle, so that it strengthens the 
burden of pregnancy and supports the bladder and large 
intestine16,17.

In this study, researchers focused on the molecular 
regulatory genes for the GR function, namely the 
FKBP5 and CRHR1 genes. FKBP5 and CRHR1 
are the main proteins that regulate stress responses. 
Where FK506 binding protein 5 encoded by genes 
(FKBP5) and G-protein coupled type-I CRH receptors 
encoded by genes (CRHR1), has been linked to several 
neuropsychiatric disorders (Mahon.PB, et al., 2013). 
CRHR1 was chosen in this study for several reasons, 
where CRH is one of the main stress factors in the 

CNS. CRHR1 encodes the G-protein coupled type I 
CRH receptor (CRHR1), a protein that is essential for 
activation of signal transduction pathways that activate 
mesolimbic and HPA axis responses to various types 
of stress. The CRHR1 receptor is very important for 
determining the initial HPA axis response to stressful 
events.

Materials and Methods

  This study uses quantitative research with quasi 
experimental / quasi experimental approaches and one 
group design pre and post test design with group control. 
The sample in this study amounted to 24 respondents.

 Criteria objektif:

a. Type I CRH receptor (CRHR1) gene 
expression is gene expression measured quantitatively 
using the real time PCR method which is assessed 
by the ratio of the CRHR1 gene mRNA to the 
mRNA of the control gene (housekeeping gene) 

b. FK506-binding protein 51 (FKBP5) gene 
expression is gene expression that is measured 
quantitatively using real time PCR method which is 
assessed by the ratio of mRNA between FKBP5 gene 
and mRNA from control gene (housekeeping gene).

 Examination ekspresi with real time-PCR

a. Examination ekspresi mRNA CRHR1 with 
real-time PCR

1) CRHR1 F: ACCTCATCACCGCCTTCATCC 
and

2) CRHR1R: AGCAGCCCTCGCCAAACAT 
(Gene bankXM_020113112.1)

3) House keeping gene:

(a) β-actin F: GGAAATCGTGCGTGACATTAAG

(b) R: CCTCTGGACAACGGAACCTCT (gene 
Bank: 

(c) HQ386788.1 ) 

QPCR conditions with a temperature of 95oC for 10 
seconds and 60oC for 30 seconds as many as 40 cycles
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b. FKPBP5 mRNA expression check with 
realtime PCR

1) F K P B 5 F : 
5′-AAAAGGCCAAGGAGCACAAC-3′ and

2) FKPB5R: and 
5′-TTGAGGAGGGGCCGAGTTC-3′ 

3) House keeping gene:

(a) B2 microglobulin 

(b) F: 5′-CCAGCAGAGAATGGAAAGTC-3′ 

(c) R: 5′-GATGCTGCTTACATGTCTCG-3′

QPCR conditions with a temperature of 95oC for 10 
seconds and 60oC for 30 seconds as many as 40 cycles

Data processing and analysis 
Shapiro-Wilk test, this test is subject to ratio scale data 
that is age, anxiety level, cortisol level, CRHR1 level, 
and FKBP5 level. Decision criteria by looking at the Sig 
or p-value, if the p-value> ‐ = 0

Result
Table 1 : FKBP5 level Control group of pregnant women without yoga

NO Sample Ekspresi (Fold change) NO Sample Ekspresi (Fold change)

1 LA13 6.706 13 LB13 9.417

2 LA14 7.022 14 LB14 9.414

3 LA15 6.194 15 LB15 8.472

4 LA16 6.588 16 LB16 10.369

5 LA17 7.416 17 LB17 9.190

6 LA18 7.531 18 LB18 10.580

7 LA19 6.997 19 LB19 8.611

8 LA20 6.228 20 LB20 10.145

9 LA21 7.286 21 LB21 9.450

10 LA22 7.931 22 LB22 9.404

11 LA23 7.389 23 LB23 8.596

12 LA24 7.935 24 LB24 9.565

Based on the data in table 1 shows the sample LA24 (7,935) is the highest sample fold fold change and the lowest 
in the sample LA15 (6,194). While in the post test results it was found that the LB18 sample (10,580) was the highest 
sample in fold change and the lowest was in the LB15 sample (8,472).
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Table 2: Comparison of CRHR1 levels Pre and post test between control and Treatment

Level CRHR1 (pre) 
(control) Level CRHR1 (post) (control) Level  CRHR1 (pre) 

(Treatment )
Level CRHR1 (post) 

(Treatment )

5.333 8.835 6.854 5.204

6.183 8.235 5.613 5.141

5.401 7.560 6.408 5.324

5.409 9.457 5.515 5.434

5.530 9.020 5.854 5.599

5.658 8.178 6.774 5.485

6.351 9.212 6.351 5.648

5.826 8.439 6.300 5.697

6.633 7.800 6.165 5.784

6.565 9.321 6.617 6.230

5.173 8.327 5.467 6.349

5.399 8.603 6.949 6.583

Based on table 2 shows that CRHR1 levels in pre and post control have increased, as well as in CRHR1 levels 
both in pre and post test overall decreased means that there is a yoga effect on primagravidae mothers.

Table 3: Comparison of CRHR1 levels Pre and post test between control and Treatment

Level FKBP5 (pre) 
(control) Level FKBP5 (post) (control) Level FKBP5 (pre) 

(Treatment) Level  FKBP5 (post) (treatment)

6.706 9.417 6.367 6.105

7.022 9.414 7.743 6.173

6.194 8.472 7.898 6.576

6.588 10.369 6.877 6.399

7.416 9.190 7.323 6.484

7.531 10.580 7.438 7.188

6.997 8.611 7.782 6.622

6.228 10.145 7.400 7.277

7.286 9.450 7.502 7.331

7.931 9.404 7.903 7.454

7.389 8.596 7.916 7.406

7.935 9.565 8.105 7.564
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Table 4. Correlation Test Results Between Variables In The GroupTreatment After Yoga Exercises 

Correlation variable n coefisien Corelasi (r) p-value

Anxiety level with FKBP5 12 0.819 0.001

Anxiety level with with kortisol 12 0.853 0.000

Anxiety level with dengan  CRHR1 12 0.853 0.000

Cortisol with FKBP5 12 0.937 0.000

CRHR1 with KBP5 12 0.937 0.000

Cortisol with  CRHR1 12 0.956 0.000

Cortisol  with FKBP5 12 0.901 0.000

 CRHR1with FKBP5 12 0.846 0.001

According In Table 4. shows that there is a significant 
relationship / correlation between anxiety levels with 
FKBP5 levels (p = 0.001 <∝). This is indicated by the 
high / strong correlation coefficient value which is 
0.819. A positive value at 0.819 indicates a positive 
relationship or a concomitant relationship, namely the 
influence of yoga exercises will result in a decrease in 
anxiety levels and will further reduce the level of FKBP5 
in third trimester pregnant women

Discussion

The results of the study were between cortisol levels 
and FKBP5 levels (p = 0.000 <∝). This is indicated by 
the high correlation coefficient value which is 0.937. A 
positive value at 0.937 indicates that there is a positive 
relationship or a concomitant relationship, namely the 
influence of yoga exercises will result in a decrease in 
cortisol levels and will further reduce the effect of FKBP5 
levels in third trimester pregnant women. Furthermore, 
there was a significant relationship / correlation between 
CRHR1 levels and FKBP5 levels (p = 0.000 <∝). This is 
indicated by the high correlation coefficient value which 
is 0.937. A positive value at 0.937 indicates that there 
is a positive relationship or a concomitant relationship, 
namely the influence of yoga exercises will result in a 
decrease in CRHR1 levels and subsequently will have 
an effect on reducing FKBP5 levels in third trimester 
pregnant women.

Stress induces activation of the HPA shaft, which 
is under the control of several neurotransmitter systems. 
corticotropin-releasing hormone (CRH) is released 
from the hypothalamus paraventricularis (PVN) nucleus 
into the portal venous system, where this hormone 
is transported to the anterior pituitary to stimulate the 
secretion of adrenocorticotropic hormone (ACTH) into 
the blood circulation. ACTH is transported to the adrenal 
gland cortex, where it activates the release of the primary 
stress hormone cortisol into the bloodstream18. Cortisol 
itself regulates the activation of the HPA axis through 
negative feedback by binding to glucocorticoid receptors 
(GR) in the anterior pituitary and in the hypothalamus. 
Chronic dysregulation of HPA axis activity in response 
to stress can be a risk factor for psychiatric illnesses such 
as depression, anxiety.19

In vitro experiments have shown that overexpression 
of human FKBP5 also reduces the hormone binding 
affinity and GR nuclear making it reasonable that changes 
in FKBP5 expression can also affect human GR function 
in vivo. FKBP5 expression is also induced by steroids, 
including glucocorticoids as part of an intracellular ultra-
short negative feedback loop for GR activity. Increased 
transcription and translation of FKBP5 after activation 
of steroid receptors will then reduce the sensitivity of 
GR,11,17,21.

Given the fact that polymorphism is associated 
with higher levels of FKBP5 that lead to GR resistance 
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and negative feedback disturbances, one can speculate 
that FKBP5 alleles are associated with slower returns 
to baseline levels of stress-induced cortisol as well as 
increasing the risk of psychiatric related disorders with 
stress5,8.,20.

Peripheral FKBP5 blood mRNA expression was 
also reduced in patients with PTSD, consistent with the 
increased GR response observed in this disorder and 
FKBP5 expression predicted by cortisol in studies of 
victims of the 9/11 attacks in New York City. Several 
studies have investigated the relationship between 
FKBP5 polymorphisms and mood disorders. Major 
depression has been associated with GR supersensitivity 
in high-induction allele carriers FKBP5. In studies in 
mice, prenatal stress has been associated with decreased 
FKBP5 expression in the prefrontal cortex and this is 
restored by administering antidepressant drugs21.

FKBP5 mRNA levels in the ventral hippocampus 
are significantly regulated by stress. Indeed, Fkbp5 
expression increases significantly after CMS (chronic 
mild stress). Research evidence suggests that animals 
exposed to CMS (chronic mild stress) show changes in 
the FKBP5-GR system that are important for HPA axis 
function and GR activity5,18. Changes produced by CMS, 
which reproduce phenotypes such as depression, show 
decreased translocation and GR function in the ventral 
and dorsal hippocampus as well as in the prefrontal 
cortex, and we show that chronic treatment with 
duloxetine antidepressants is able to normalize some of 
these changes, especially in the prefrontal cortex9,10,22.

CRH dysregulation that is induced nerve activity in 
the CNS may also be highly involved in the pathology 
of depressive disorders, Neuroendocrine findings in 
posttraumatic stress disorder (PTSD) reveal that PTSD 
patients are characterized by low adrenocortical activity 
and high CRH levels in the CNS CRH also inhibits 
eating behavior even in experimental animals that lack 
food7,11. It is possible that one of the peptides associated 
with CRH, such as urocortin I or III, mediates this 
gastrointestinal action. CRH is also a major inhibitor 
of reproductive function in both sexes. For example, 
intense or prolonged stress has been shown to inhibit 
gonadotropin secretion. Additional central effects of 
CRF include weakening of sexual behavior3,8.

Conclusion

There was a significant correlation / correlation 
between CRHR1 levels and FKBP5 levels (p = 0.001 
<∝). This is indicated by the high / strong correlation 
coefficient value which is 0.846. shows the influence of 
yoga exercises will result in a decrease in CRHR1 levels 
and FKBP5 levels in third trimester pregnant women.
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Abstract
Background : Breast pain becomes more complicated in many humans. Various hospitals are planning for 
surgery in the initial stages. The main aim of this paper to find the various factors which cause mastalgia, 
this is mainly causing the abnormal conditions of the breast. 

Methods: The experiments conducted on 400 patients and this is collected from various surveys, for patients 
older than the age of 40 the mammography and ultrasonography (US).   

Results: The mean age was 44.23 ± 9.23 years. This group consists of 300 cases, the asymptomatic group 
consists of 100 persons. Due to the various reasons that are related to mastalgia (p < 0.05). These are based 
on their breastfeeding to the child. If it is more than 4 times or more were higher in the mastalgia group (p 
< 0.04). The breast imaging-reporting and data system (BI-RADS 2) mammography results were associated 
with mastalgia (p < 0.05). These two are more common in the mastalgia group (p < 0.05) that is Fibro cysts 
and fibro adenomas. Based on the previous history the malignant breast disease was simultaneously higher 
in the mastalgia group (p < 0.05).   

Conclusions: Life stress, high caffeine consumption, smoking, lactation frequency, and benign disorders 
were factors identified to be related with mastalgia. Though a significant relation between mastalgia and 
malignant breast disease was detected in our study, more studies are still necessary to investigate this 
relationship.

Keywords: Mastalgia · Surveys · Mammography. US findings. Pain · Surgery

Introduction

The most common factor in women is Breast pain 
nothing but mastalgia which causes breast tenderness, 
hard burning sensation or tightness in the tissue, the 
pain may increase or maybe constant and this will occur 
some other times.1 Due to the pain in the breast and 
tenderness, many women are fear with early symptoms 
of breast cancer, generally, these are not considered as 
disorders.2-3     

Mastalgia is classified into two types such as cyclic 
breast pain (CBP) or non-cyclic breast pain (NCBP). 
CBC affects women at the age of 20 to 30 and it is up 
to 40 also. But still, it is menstruating. Mainly the pain 
occurs at the end of the menstrual cycle week or before 
the period occurs. At this time the breast is affected with 
the painful, tender, and swollen, based on the cycle the 
symptoms improve at another point. The pain occurs at 

the breast outer and upper parts of two breasts and this 
involve the underarm area as well. In the luteal period, 
the result of water increased in breast stroma produced 
by increasing hormone levels.3-5 Menopause is the non-
cyclic mastalgia. This may like sharpness, burning, or 
soreness in the breast.      

Causative pathophysiology of pain stays hazy 
however is believed to be known with secretion 
factors (e.g., hormone-substitution treatment, oral 
contraceptives, pregnancy, menses, pubescence, and 
menopause) these variables will modify the steroid, 
Lipo-Lutin and prolactin levels.6 Kind breast issue 
(e.g., fibrocystic changes), mind-expanding drugs, 
psychosocial factors and passionate stress square 
measure connected with breast torment.2-7  Lactation 
problems (e.g., engorgement, mastitis, and breast 
ulcer), inflammation (Tietze disorder), Postthoracotomy 
disorder, Spinal and paraspinal issue and Referred 
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torment (e.g., pneumonic, heart, or vesica sickness) 
will likewise cause breast torment. Caffeine and 
vasoconstrictive utilization square measure likewise 
viewed as related with pain.1 Cancer is a rare reason for 
breast torment.4

 Breast pain associated with malignant growth is 
one-sided, non-cyclic, and extremely a lot of confined.8

The fundamental center is to research the 
components of inpatient history that influences the event 
of breast pain, and to decide the connection among 
mastalgia and considerate or malignant breast utilizing 
a huge arrangement of members.

Method

The research was completed in an exceedingly 
non-public Surgery facility in Iraq, between September 
2018 and August 2019. This experiment was affirmed 
by the local human morals committee. The patients 
were relegated to at least one of 2 gatherings: the pain 
gathering, from women, admitted to the breast surgery 
outpatient center with mastalgia (n = 300); and therefore 
the symptomless gathering (the management gathering), 
including patients undergoing routine breast screening 
(n = 100). Patients UN agency was treated with oral 
contraceptives, psychoactive specialists, secretion 
medical care, or vas operators, even as patients below 
18, or over 70 older were banished from this research. 

A standard summary study for all patients within 
the groups was performed regarding their enthusiastic 
anxiety, utilization of caffein and phytotoxin. AN 
intensive physical assessment was performed for all 
patients. The gap between the areola and therefore the os 
indent was calculable, any length surpassed 33 cm was 
thought of as macromastia. Breast screening was done 
by means that of the diagnostic procedures for patients 
skilled than the age of 40; imaging (US) was done once 
necessary for any age. Breast thickness bit by bit will 
increase to type D, during this manner, drop-off the 
affectability of the diagnostic procedure. What is more, 
the imaging discoveries in the diagnostic procedure were 
ordered accordant to the Breast Imaging-Reporting and 
information system (BI-RADS)? The BI-RADS classes 
are characterized as BI-RADS zero, fragmented; BI-
RADS one, typical; BI-RADS2, thoughtful finding(s); 
BI-RADS three, presumptively generous; BI-RADS 

four, suspicious abnormality; BI-RADS five, deeply 
resembling harm; and BI-RADS vi, presence of biopsy-
demonstrated danger. 

The NCSS 2007, and PASS 2008 Statistical 
Software (Utah, USA) programs were used for 
measurable examination to perform the mean, variance, 
return and proportion, the Mann-Whitney U take a look 
at was used to affirm a normal dispersion condition. 
Fisher’s actual take a look at, Pearson’s chi-squared take 
a look at, and Yates’ progression rectification were used 
for the subjective evaluations of the data. Contrasts were 
thought of statistically vital once p < 0.05.

Results

Overall 400 females with a males period of 
44.23±9.23years (approx 19-65) were enlisted. The 
mastalgia gathering, 300 patients, and, the well 
gathering, two hundred patients. Guys age was basically 
higher within the pain gathering (p = zero.001) (Table 
1).The rate range of patients World Health Organization 
admitted extended gung ho feeling of tension was higher 
within the pain gathering (p < zero.005). alkaloid use 
and smoking were known with pain (p < zero.05). 
The lactation repeat rate disclosed associate degree on 
a awfully basic level higher association with bosom 
torment within the pain gathering (p < zero.05). The 
sort, shape, and laterality of bosom torment within the 
pain bundle area unit consolidated in Table a pair of. 
the speed range of patients of the pain bunch eaten soul, 
paracetamol, and non-steroid assuaging medicine were 
primarily higher (p < zero.05) (Table 3). 

A total of 280 patients was given to mammographic 
screening, 209 patients from the pain gathering, and 
seventy one patients within the well gathering. The 
unendingly visit bosom thickness configuration was 
composed associate degree within the well gathering, 
and sort B saw as increasingly typical within the pain 
gathering (p < zero.01). In step with the BI-RADS 
categories, BI-RADS one was increasingly customary 
within the well occasion and BI-RADS a pair of within 
the commanding within the pain gathering (p < zero.05). 
The analysis of the U.S.A. photos disclosed the events 
of elementary bruises and fibro adenomas were higher 
within the pain gathering (p < zero.05). The assessment 
of the tomography discoveries between the 2 social 
occasions shows up in Table four. 
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Different sorts of six patients resolved to own BI-RADS four were within the pain gathering. Once the diagnostic 
assay, the psychoneurotic evaluations disclosed that 3 of those patients had a unsafe contamination, agitating cautious 
intervention.

Table 1. the comparison between the mastalgia and asymptomatic groups patients

Total Mastalgia Asymptomatic p

Age mean ± SD, years 44.23±9.23 45.25±9.50 42.85±10.20 0.001

Patients, n 400 300 100

Stress, n (%)
none 85 (20.5) 52 (17.3) 33 (33.0) 0.001

stressful 315 (79.5) 248 (82.7) 67 (67.0) 0.002

Caffeine consumption (coffee), 
n (%)

none 250 (62.5) 170 (56.7) 80 (80.0) 0.003

1 cup/day 65 (16.2) 60 (20.0) 5 (5.0) 0.012

≥ 2 cups/day 85 (21.3) 70 (23.3) 15 (15.0) 0.012

Smoking (cigarettes), n (%)

None 280 (70.0) 205 (68.3) 75 (75.0) 0.004

5-10/day 71 (17.8) 55 (18.3) 16 (16.0) 0.125

>10/day 49 (12.2) 40 (13.3) 9 (9.0) 0.007

Lactation (breast-fed infants), 
n (%)

0 30 (7.50) 10 (3.30) 20 (20.0) 0.001

1 39 (9.80) 22 (7.30) 17 (17.0) 0.005

2 97 (24.2) 65 (21.6) 32 (32.0) 0.154

3 72 (18.0) 60 (20.0) 12 (12.0) 0.001

≥ 4 162 (40.5) 143 (47.7) 19 (19.0) 0.035

BSO±TAH, n (%)
No 384 (96.3) 294 (98.0) 90 (90.0) 0.001

Yes 16 (4.0) 6 (2.0) 10 (10.0) 0.005

Menopause, n (%)
premenopausal 312 (78.0) 252 (84.0) 60 (60.0) 0.001

postmenopausal 88 (22.0) 48 (16.0) 40 (40.0) 0.002

Breast size, n (%)
Normal 368 (92.0) 280 (93.3) 88 (88.0) 0.001

macromastia 32 (8.0) 20 (6.7) 12 (12.0) 0.002

Recent breast trauma, n (%)
No 391 (97.8) 292 (97.3) 99 (99.0) 0.055

Yes 9 (2.2) 8 (2.7) 1 (1.0) 0.058

Breast cancer, n (%)
No 393 (98.2) 295 (98.3) 98 (98.0) 0.015

Yes 7 (1.8) 5 (1.7) 2 (2.0) 0.005

SD, BSO±TAH: history of a prior bilateral salpingooophorectomy with or without total abdominal hysterectomy.
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Table 2.Mastalgia patients’ based on the pain the distribution is done

Breast Pain Type N %

Radiation
Diffused 140 46.7

Localized 160 53.3

Laterality
Bilateral 61 20.3

Unilateral 239 79.7

Relation with menstruation
Cyclic 205 68.3

Non-cyclic 95 31.7

Table 3. Analgesic consumption comparison between the mastalgia and asymptomatic groups

Analgesic consumption n (%) Total Mastalgia Asymptomatic P

None 350 (87.5) 255(85.0) 95(95.0) 0.001

Aspirin 9(2.2) 8(2.7) 1(1.0) 0.011

Paracetamol 17(4.3) 15(5.0) 2(2.0) 0.001

NSAIDs 24(6.0) 22(7.3) 2(2.0) 0.021

Table 4. Comparison of mammography and ultrasound findings between the mastalgia and asymptomatic 
groups

Total, n (%)
Mastalgia, n

(%)
Asymptomatic, n

(%)
p

Mammographic breast density (pattern) (n=280)
A
B
C
D

57 (20.4)
172 (61.4)
44 (14.7)
7 (2.5)

12 (5.7)
160 (76.6)
34 (16.3)
3 (1.4)

45 (63.4)
12 (16.9)
10 (14.1)
4 (5.6)

0.001
0.001
0.010
0.020

Mammographic category (n=280)
BI-RADS 0
BI-RADS 1
BI-RADS 2
BI-RADS 3
BI-RADS 4
BI-RADS 5

160 (57.1)
30(10.7)
70(25.0)
10(3.57)
6(2.14)
4(1.4)

101 (52.3)
16 (8.30)
60 (31.1)
7 (3.63)
6 (3.11)
3 (1.55)

59 (67.8)
14 (16.1)
10 (11.5)
3 (3.45)
0 (0.0)
1 (1.15)

0.073
0.001
0.001
0.014
0.021
0.002

Ultrasound findings (n=285)
Normal

Simple cysts
Fibroadenomas

Fibrocystic disease 
Lymph nodes
Complex cysts

Fatty tissue necrosis

35(12.3)
20(7.02)
45(15.8)
180(63.2)
3(0.78)
2(0.70)
1(0.35)

25 (13.5)
20 (10.8)
35 (18.9)
100 (54.1)
3 (1.62)
2 (1.08)
1(0.54)

10 (10.0)
0 (0.0)

10 (10.0)
80 (80.0)
0 (0.0)
0 (0.0)
0 (0.0)

0.003
0.001
0.039
0.015
0.014
0.004
0.004
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Discussion 

Various factors are effecting mastalgia, The author 
9 portrayed that the period of women grumbling of the 
pain in breast was in the range 35-55 years and that this 
side effect was once in a while experienced younger 
than 45. Present research, the male age of the all-out 
investigation group was 44.23±9.23years (territory 
19-65 years), and the male age of the mastalgia group 
was higher lighting up that mastalgia happens in the 
perimenopausal period when the inconsistency of 
hormonal and menstrual beginnings. Numerous studies 
showed that there is a connection between breast torment 
and mental strain.10–12 In this paper, the patients how 
had an unpleasant lifestyle were essentially higher in the 
mastalgia gathering. Numerous concentrates uncovered 
a connection between caffeine utilization and smoking 
with breast torment.1-3-6 In our examination, there was 
a critical association between either standard caffeine 
utilization or substantial smoking (in excess of 10 
cigarettes every day) and mastalgia. 

Anomalies of the estrogen/progesterone proportion, 
which can happen on the off chance that one of these 
hormones increment, the other one will diminish, 
or expanded prolactin levels are identified with 
mastalgia.13-14 The event of breast side effects, for 
example, expanding, irritation, and nodularity in the 
menopausal period, at that point the end of these 
manifestations in the postmenopausal period is potential 
because of the impacts of the estrogen hormone.15-16 

In perspective on lactation, the level of ladies 
with a background marked by breast feeding4 or more 
newborn children were expanded in the mastalgia 
gathering. These outcomes shed light on the connection 
of breast torment with the expanded frequencies of 
lactation, which is identified with an expanded number 
of births, and therefore with an expanded introduction to 
significant levels of estrogen and prolactin. Additionally, 
at least 4 times of lactation may bring about anatomical 
changes in the breast tissue, particularly in the ductal 
framework, which could likewise expand the breast 
torment episodes. 

An earlier reciprocal salpingo-oophorectomy with 
or without absolute stomach hysterectomy was identified 
with a fundamentally diminished event of mastalgia. 

The mastalgia side effects which coordinate the 
announced investigations that found a huge connection 
between the asymptomatic gathering and postmenopausal 
state.17-18

Macromastia or breast hypertrophy is an uncommon 
ailment of the breast connective tissues wherein the 
breasts become exorbitantly enormous. In the event 
that the separation between the sternal score and the 
areola surpassed 33 cm this means that macromastia.19 
In our examination, the recurrence of macromastia 
was altogether lesser in the mastalgia gathering, 
recommending that macromastia probably won’t be one 
of the components that reason mastalgia. Mastalgia may 
happen attributable to greasy tissue rot, or a strain in the 
Cooper tendons as aftereffects of either dull or entering 
injury to the breast. In our investigation, higher paces of 
injury history found in the mastalgia gathering. 

Extreme mastalgia can happen in 10–22% of patients 
and requires medicinal medications. As an initial step 
approach, analgesics In our present examination, the 
mastalgia bunch utilized pain-relieving specialists more 
than the asymptomatic gathering, and the most picked 
pain relieving type was NSAIDs. 

As breast thickness builds, the mastalgia does. In 
our examination, the sort B breast design was higher in 
the mastalgia gathering. Different designs demonstrated 
immaterial contrasts between the two gatherings. 
Mastalgia and generous breast issue is altogether 
related. Our examination indicated a higher recurrence 
of mastalgia in patients with discoveries of benevolent 
issue (BI-RADS 2). The connection between breast 
torment and kind issue distinguished utilizing the US 
is likewise easily proven wrong .The author announced 
that fibroadenomas and basic sores were the most widely 
recognized existing together benevolent sores. 

Furthermore, the rate of fibrocystic malady 
recognized by the US was essentially higher in 
patients with mastalgia. Since the fibrocystic ailment 
is a substance demonstrating a summed up inclusion 
of the breast parenchyma, that it prompts diffuse breast 
torment isn’t startling. Despite the high likelihood of 
the dwelling together of a dangerous breast tumor with 
non-cyclic breast torment, albeit uncommon, repetitive 
mastalgia can likewise be identified with harm. 



Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4      4291

Despite the fact that the aftereffects of our 
examination uncover a relationship among mastalgia 
and danger, this issue is as yet dubious, and there is as 
yet a requirement for enormous future investigations to 
uncover the relationship more precisely.

Conclusion

Symptoms like stress, coffee consumption, smoking, 
and other abnormal disorders are the key points found 
which is related to mastalgia. There is a relation between 
mastalgia and malignant breast disease is found in our 
research. In the future, more research is to be done.  
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Abstract
Diabetes Mellitus [DM] is a metabolic disorder characterised by relative or obsolete insufficiency of insulin 
and resultant disturbances of carbohydrate metabolism. People with poorly controlled DM are at greater 
risk for dental problems. They are more likely to affect with oral infections. High and low blood sugar may 
also be able to cause many oral manifestations and some emergency situations in dental office. This article 
highlights on oral manifestations and dental considerations while treating these DM patients.
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Introduction

Diabetes Mellitus [DM] is one of the common 
medical problems affecting the general population. It is 
a metabolic disease characterized by dysregulation of 
carbohydrate, protein and lipid metabolism. There is no 
definitive cure for DM and it is most common endocrine 
disorder. The prevalence of DM is increasing steadily. It 
is one of the frequent pathologies that dentists encounter 
due to its high prevalence worldwide. 1 So Dentists play 
a major role in providing oral care to patients with DM.2 

They may detect undiagnosed cases of DM and refer 
these patients to physicians for further evaluation. 

CLASSIFICATION AND PATHOGENESIS OF 
DM:

DM may be the result of multiple reasons. Genetic 
type of DM is the most common type. This type is also 
called as Primary, hereditary or essential DM.3Blood 
glucose level in normal person will be with in the range 
of 60 to 150 milligram per decilitre (mg/dL).in patients 
diagnosed as DM, these levels will be increased [Table 
1].
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TABLE 1: Blood Glucose level in DM

TEST DM NORMAL  VALUE

Fasting Equal or More than 126mg/dL 70 – 110 mg/dL

Post Prandial
(2hrs after food)

More than 200mg/dL 140mg/dL

Random Blood Glucose More than 200mg/dL Below 200mg/dL

Insulin synthesized in beta cells of pancreas and 
secreted in to the blood in response to increased blood 
sugar level. Insulin plays an important role in the 
regulation of blood glucose. It promoting uptake of 
glucose from the blood in to cells and by its storage in 
the liver glycogen. It also helps in the uptake of fatty 
acids and amino acids as well as their conversion in to 
triglyceride protein stores. A lack of insulin or insulin 
resistance results in an inability of insulin dependant 
cells to use blood glucose as an energy source.4

GLYCOSYLATED HAEMOGLOGIN (HbA1c):

Longer-term diabetes control is carried out by 
monitoring the level of glycosylated haemoglobin. 
Haemoglobin is a protein attached to the red blood cells. 
Its main function is the transportation of oxygen around 
the body. When the haemoglobin molecule is surrounded 
by a high glucose level within the bloodstream then some 
of the glucose will become attached to the haemoglobin. 
This is called glycosylation. This haemoglobin will 
remain glycosylated until the red blood cell to which 
it is attached dies (approximately three months). The 
HbA1c is the ratio of glycosylated haemoglobin to 
unglycosylated haemoglobin given as a percentage.5 

This level approximates to the average blood sugar 
level within the last three months. The Glycosylated 
Haemoglobin values are 4% to 5.7% (Normal), 5.7 % to 
6.4% ( Prediabetic), Morethan 6.5% (Controlled DM) & 
Above 7.5% (Uncontrolled DM). 

Based on the pathogenic process there are four types 
of DM are identified. 6

• Type 1 DM Insulin dependant DM, Which 
constitutes 5% to 10% 

• Type 2 DM	 Non Insulin Dependant DM, 
Which constitutes  90 % to 95% 

• Type 3 or Secondary DM Due to other 
metabolic disorders/ Genetic defects of cell functioning 
of pancreas /Genetic defects of insulin action/ Any 
diseases of pancreas/ Endocrinal disorders/  Drugs/ 
Surgery

• Gestational DM  During Pregnancy

In Type 1DM, environmental factors such as viral 
infection and autoimmune reactions are the major 
causative factors. There is absolute insulin deficiency 
due to these factors which causes destruction or 
disappearance of insulin producing pancreatic beta 
cells.7This Type can occur at any age but more in 
childhood and adolescence. It leads to absolute insulin 
deficiency. Also these patients have high risks of severe 
complications.4 Type 1 DM is also prone to autoimmune 
disorders such as Graves Disease, Hashimot’s Thyroiditis 
and Addison’s Disease. 4

Type 2 DM is complicated because patient present 
with varying degree of insulin dependency and insulin 
resistance.7strong Genetic role is more in Type 2 
DM.8 This type of DM is results from impaired insulin 
function. The risk of this type DM is increases with Age, 
obesity and lack of physical activity.9

Type 3 or secondary DM are relatively uncommon. 
This type of DM is due to genetic defects of beta cell 
function or insulin action, diseases of pancrease, 
endocrinopathies, use of drugs, infections and certain 
genetic syndromes. Drugs like glucocorticoids, 
thiazides, dilantin and interferon alpha can also affect 
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insulin secretion. Certain viruses can also responsible for deta cell destruction [Figure 1].4,9

Gestational DM is a glucose intolerance with onset of first recognition during pregnancy. High incidences seen 
in pregnant women with overweight and older pregnant women. In Majority of cases (70%) glucose regulation will 
return to normal after delivery.4 Around 30 % of women with history of Gestational DM will develop Type 2 DM 
with un 10 years after delivery.10

Figure 1: Types of DM

Clinical Signs & Symptoms:

In case of increased blood glucose level 
(Hyperglycemia), excessive urination occurs due to 
osmotic dieresis (Polyurea) and more glucose is excreted 
in the urine. Excessive loss of fluied leads to dehydration 
and excessive thirst (Polydipsia). It causes less glucose 
to body cells leads to increased hunger (Polyphagia).
since the cells are unable to take up glucose, When this 
occurs, the body starts burning fat and muscle for energy, 
causing a reduction in overall body weight. These are 
signs and symptoms of DM. 11

In DM patient body’s natural buffering system is 
overwhelmed by the acidic ketones, this imbalance 
causes hyperventilation as the body attempts to regulate 
blood acid levels by getting rid of carbon dioxide in 
expired air.12People with uncontrolled DM have a 
higher chance of developing pancreatitis which causes 
swelling and inflammation of the pancreas, and may 
cause nausea, Vomiting and abdominal pain.13

Complications:14,15

Long term DM patients have an increased incidence 
of oral and general both Microvascular and Macrovascular 
complications [Table 2]. Microvascular complications 
are retinopathy causes loss of vision  and nephropathy 
(Renal Failure).16,17 Macrovascular complications 
are hypertension, hyperlipidemia, atherosclerotic 
cardiovascular disease and cerebrovascular disease. 
Other common symptoms are numbness and tingling 
sensation of extremities, oral parasthesia and burning 
sensation.These changes are result from microvascular 
injury involving small blood vessels that supply nerves 
(vasa nervorum).18

Impaired wound healing and susceptible to infections 
seen in poorly controlled DM.Diabetic wound healing is 
impaired because less oxygen can reach the wound As 
a result of narrowed blood vessels, and the tissues do 
not heal as quickly.19
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TABLE 2: Complications of DM

Oral Complications 

• Gingival & periodontal disease
• Salivary gland dysfunction
• Oral Infections
• Oral neuropathy 

Long term complications

• Retinopathy 
• Nephropathy 
• Neuropathy
• Macro vascular disease
• Alteration in wound healing

ORAL MANIFESTATIONS OF DIABETES 
MELLITUS:

There are various oral manifestations reported 
in uncontrolled DM patients [Table 3]. These 
manifestations may relate to excessive loss of body fluids, 
altered response to infection, microvascular changes and 
increased glucose concentration in saliva.8,20,21

TABLE 3: Oral Manifestations of DM

• Gingivitis & Periodontal disease
• Alveolar Bone Loss
• Oral Candidiasis 
• Median Rhomboid Glossitis 
• Xerostomia 
• Dental caries 
• Acute oral Infection 
• Dry Socket 
• Halitosis 
• Tingling & Numbness 
• Taste disturbances
• Burning Pain In The Oral Region 
• Lichenoid Reaction 

GINGIVITIS & PERIODONTAL DISEASE:  DM 
is a confirmed major risk factor for periodontitis. Risk 
increased in 3 times in patients with DM. the level of 
glycemic control is key importance in determining 
increased risk. Periodontitis is refered as sixth 
complication of DM and in 2003 ADA acknowledged 
this.Diabetes increases inflammation in the gingival and 

periodontal tissues leads to halitosis. Both type 1 and 
type 2 diabetes mellitus are associated with elevated 
levels of systemic markers of inflammation. The 
elevated inflammatory state in diabetes contributes to 
both microvascular and macrovascular complications, 
and hyperglycaemia can result in the activation of 
pathways that increase inflammation, oxidative stress 
and apoptosis.22,23  

Elevated levels of CRP are also associated with 
insulin resistance, type 2 diabetes mellitus. The systemic 
inflammation that is associated with gingival and 
periodontal disease may therefore enhance the diabetic 
state. Adipokines may also contribute to susceptibility to 
both periodontitis and diabetes, and the proinflammatory 
properties of leptin may be particularly important in 
upregulating periodontal inflammation in people who are 
obese and have type 2 diabetes mellitus.24 Diabetes also 
prolongs the inflammatory response to Porphyromonas 
gingivalis, a periodontal pathogen commonly found 
in the biofilm of patients with advanced gingivitis and 
periodontitis.25

ORAL CANDIDIASIS : Oral Thrush is a common 
problem and particularly for people with DM. Higher 
levels of glucose in the blood make candida all the more 
likely, so DM patients who have difficulty in controlling 
their blood sugar may find themselves particularly prone 
to fungal infections. Yeast feeds off of sugar. If DM isn›t 
well-controlled, blood sugar levels can increase to 
high levels. This increase in sugar can cause yeast to 
overgrow, particularly in the oral region. So body may 
develop a fungal infection in response.26 Oral candidiasis 
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can be diagnosed by the differential patterns of mucosal 
changes like erythematous, pseudomembranous, and 
curd-like plaques.27

XEROSTOMIA : High blood sugar level cause dry 
mouth in people with both types of DM. The reason 
for these problems could be due to damage to the 
gland parenchyma, alterations in the microcirculation 
to the salivary glands, dehydration by hyperglycemia, 
disturbances in glycemic control, diabetic neuropathy, 
structural changes in the salivary glands and medications 
used to treat DM.  The increased diuresis in people with 
DM leads to a significant decrease in extracellular fluids 
that directly affects salivary production. According to 
Moore, in periods of metabolic disorder, dehydration 
raises the osmotic gradient from the blood vessels in 
relation to the salivary glands, limiting saliva secretion 
and therefore exacerbating xerostomia symptoms. 28

DENTAL CARIES: Due to the low sugar diet 

by most of DM patients , there is a reduced carious 
lesions, however reduced salivary flow rate caused 
by hyperglycemia causes glucose leakage into 
the oral cavity thereby facilitating the growth of 
aciduric and acidogenic bacteria and caries lesion 
development. If the patients also has oral fungal 
infections and under topical antifungal medications, 
these medications have high sugar content and also can 
promote caries.29

ACUTE ORAL INFECTION 
:Patients with diabetes are more susceptible to the 
development of various oral infections. As high blood 
sugar levels and the absence of its antimicrobial effects 
can weaken the patient’s immune system defences can 
cause these infections. In addition, some diabetes-related 
health issues, such as nerve damage and reduced blood 
flow to the extremities, increase the body’s vulnerability 
to infection [Figure 2]. 30

Figure 2: Pathophysiology of Infections Associated with DM
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TINGLING & NUMBNESS :Uncontrolled 
high blood sugar damages nerves and interferes 
with their ability to send signals, leading to diabetic 
neuropathy. High blood sugar also weakens the walls 
of the small blood vessels (capillaries) that supply the 
nerves with oxygen and nutrients. Symptoms depend 
on the site of nerve damage and can include motor 
changes such as weakness; sensory symptoms such 
as numbness, tingling, pain or autonomic changes such 
as urinary symptoms. Tingling and numbness is usually 
peripheral neuropathy, or nerve damage in the arms, 
legs, hands, and feet. 31

TASTE DISTURBANCES: Diabetes 
can sometimes cause a sweet taste in the mouth and 
is often accompanied by other symptoms. Additional 
symptoms include: reduced ability to taste the sweetness 
in foods.  among diabetic or prediabetic patients, 5.7% 
had a sweet taste disorder and 8.6% had a salt taste 
disorder. Neuropathy also increases the threshold of 
taste. This sensory dysfunction can inhibit the ability 
to maintain a good diet and can lead to poor glucose 
regulation. 32

BURNING PAIN IN THE ORAL REGION 
:Neuropathic pain in these patients can be manifested 
as burning pain or even as electric shock or stabbing 
sensation that these symptoms may be very debilitating. 
These pain sensations have a considerable effect on the 

physical and psychological functions. These Burning 
sensation or dysesthesia in the oral cavity of DM patients 
due to poor glycemic control, metabolic alterations 
in oral mucosa, angiopathy, candida infection, and 
neuropathy. 33

LICHENOID REACTION :Little evidence 
supports a connection between diabetes mellitus and 
oral lichen planus. The oral lichenoid reaction in triad of 
oral lichen planus, diabetes mellitus, and hypertension 
(Grinspan syndrome) is probably an adverse effect of the 
drug therapy for diabetes mellitus and hypertension.34

EMERGENCY IN DENTAL CLINICS:

The emergency situation most likely encountered 
in the dental office is a patient with hypoglycemia or 
insulin shock. This condition is caused by an excessively 
high level of insulin due to the patient taking their daily 
dose of insulin with inadequate intake of carbohydrates. 
Symptoms of hypoglycaemia may range from mild, 
such as anxiety, sweating and tachycardia, to severe, 
such as mental status changes, seizure and coma. If 
dentists suspects that patient shows any symptoms of 
hypoglycaemia, they should immediately terminate 
dental treatment and administer immediately 15 g of 
a fast acting oral carbohydratesuch as glucose tablets, 
sugar , soft drinksor juice[Table 4].35

TABLE 4: Emergencies of DM Patients in Dental Office

Hypoglycaemia INSULIN SHOCK

Acute emergency symptoms:
• Confusion
• Sweating
• Tremors
• Agitation
• Anxiety
• Dizziness
• Tingling or numbness
• Tachycardia
• Seizures 
• Loss of consciousness. 

Hyperglycemia 
DIABETIC KETOACIDOSIS

No acute emergency symptoms
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Hyperglycemia is Due to Low or absent plasma 
insulin levels for a long period of time. Because of the 
absence of insulin, glucose cannot enter cells, forcing the 
cells to metabolize fat and proteins to produce glucose. 
In the process ketones and other metabolic acids are 
produced leading to a condition known as diabetic 
ketoacidosis which, if not treated over a period of days, 
can lead to coma and death. The risk of hyperglycaemic 
crisis is lower than that of hypoglycaemia in dental 
clinic. Because it takes several days for ketoacidosis 
to occur, hyperglycemic patients do not exhibit acute 
emergency symptoms.35

DENTAL CONSIDERATIONS:

To provide competent care to DM patients, dental 
clinicians must understand the disease, its treatment, and 
its impact on the patients’ ability to undergo and respond 
to dental care. To minimise the risk of an intraoperative 
emergency, clinicians need to consider some issues 
before initiating dental treatment. 36 We have to follow 
few general guidelines while treating DM patients. 
[Table 5]

TABLE 5: General Guidelines for the Treatment 
of  of DM

A. Take physicians consent
B. Treatment in hospital setting
C. Detailed Medical history 
D. Morning short appointments
E. Check glucose level
F. Continuous verbal contact with patients
G. Monitor pulse, respiration & BP
H. Defer any minor surgical procedures

It is always advisable to consult a patient’s physician 
before any surgical procedure to consider adjustment of 
the patient’s insulin and dosageand dietary needs during 
the postoperative period. In a poorly controlled diabetic, 
prophylactic antibiotic should be considered due to 
altered function of neutrophils. To minimize the risk of 
emergency dentists should consider few management 
steps before dental treatment [Table 6]. 

TABLE 6: Dental Considerations of DM PatientsDuring Treatment
TREATMENT DENTAL CONSIDERATION

Orthodontic Treatment 37 • DM is not a contraindication for orthodontic treatment
• Patients should have control of their glycaemic state
• Under proper monitoring before starting active orthodontic treatment
• Should apply light physiological force on teeth
• Antibiotic prophylaxis for band and separator placement and orthodontic implant 

placement
• For simple appliance, Antibiotic not required
• Dentist should trained in management of hypoglycaemic condition

Oral Surgical Procedures 
38

• Check blood glucose prior to procedure
• Pre and post surgical antibiotics
• Increase insulin dose in case of infection and delayed wound healing
• Max permissible blood glucose level is fastin 180mg/dL & random 200mg/dL
• In case of emergency procedures cut off point is max 234mg/dL
• Dry socket is the complication
• An early morning appointment will minimize the risk of stress-induced 

hypoglycemia

Periodontal Treatment 39 • Proper periodontal treatment is associated with reduction of HbA1c level
• Blood glucose level should be fasting 160mg/dL
• Routine periodontal assessment should be performed
• Ask the patients about their level of glycaemic control
• Patient education, oral hygiene instruction & monitoring treatment outcome 
• Conventional periodontal treatment is very effective in DM
• Antibiotics as a part of periodontal therapy
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Endodontic Treatment 40 • Well controlled and free of complication patients are fit for treatment
• Special consideration for acute infections
• Acute infections managed with drainage, pulpectomy & antibiotics
• Insulin doses should be increased if required
• Early morning appointments
• Pretreatment sedation, if required
• Antibiotic prophylaxis not required for well controlled cases

Prosthodontic Treatment 41 • Stress reduction 
• Oral hygiene instructions
• Mucostatic impressions
• Uncontrolled cases, implants are contraindicated
• Complications are –Abutment failure, tissue abrasions and fungal infections in 

denture patients, increased residual ridge resorption

Cont... TABLE 6: Dental Considerations of DM PatientsDuring Treatment

It’s very important for clinician to take detailed 
medical history of the DM patient. When reviewing 
medical histories, a clinician should be aware of the 
cardinal signs of DM. Should also ask about any 
hypoglycaemic episodes and recent test details and 
history of antidiabetic and other medications. There are 
variety of medications can alter blood glucose levels in 
the body. Few major surgical procedures may require 
adjustments in insulin or antidiabetic medication doses. 
Appointments should be scheduled at early morning 
since endogenous cortisol levels are generally higher 
at this time (cortisol increases blood sugar levels). For 
patients receiving insulin therapy, appointments should 
be scheduled so that they do not coincide with peaks of 
insulin activity, since this is the period of maximal risk 
of developing hypoglycaemia. Dentists should ensure 
that the DM patients has eaten normally and taken their 
medications. If patient skip the meal and takes the normal 
dose of insulin, then risk of hypoglycaemic episode 
is more. Patients with poorly controlled DM are at 
greater risk of developing post treatment infections and 
delayed wound healing. Therefore antibiotic coverage is 
necessary for such patients.4

Conclusion

Oral complications in patients with DM are 
considered major complications of the disease and 
can impress the patients’ quality of life. Patients with 
poorly controlled DM must be considered at risk for 

oral complications and they should be informed of this 
risk. There is evidence that chronic and persistent oral 
complications in these patients adversely affect blood 
glucose control. Thus, prevention and management of 
oral complications due to diabetes are more important. 
Fully aware of managing medically compromised 
patients with different treatment modalities and 
cooperating with consulting patient’s physicians is a key 
responsibility of a oral physician.

Conflict of Interest: Nil

Source of Funding: Self

Ethical Clearance: Taken from Institutional Ethical 
Committee

Referances
1. Martí Álamo S, Jiménez Soriano Y, Sarrión Pérez 

MG. Dental considerations for the patient with 
diabetes. J Clin Exp Dent. 2011;3(1):e25-30.

2. Little JW, Falace DA, Miller CS, Rhodus NL. Dental 
management of the medically compromised patients. 
6th ed.St. Louis: Mosby;2002:154,248-70.548-632.

3. Miley DD, Terezhalmy GT. The patient with 
diabetes mellitus: etiology, epidemiology, 
principles of medical management, oral disease 
burden, and principles of dental management. 
Quintessence Int. 2005 Nov-Dec;36(10):779-95

4. Rajesh V. Lalla, Joseph A. D’ambrosio. Dental 
management considerations for the patient with 



4300      Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4

diabetes mellitus. JADA 2001: Volume 132, Issue 
10, Pages 1425–1432

5. Miedema K . “Standardization of HbA1c and Optimal 
Range of Monitoring”. Scandinavian Journal of 
Clinical and Laboratory Investigation. 2005;240: 
61–72. 

6. Gray H , Rahilly SO. Towards improved glycaemic 
control in diabetes. What’s on the horizon. Arch 
Intern Med 1994:155;1137

7. Boden G. Pathogenesis of type 2 Diabetes: insulin 
resistance. Endocrinol Metal Clin North Am 
2001;30:801-15

8. Aggarwal A, Gupta A, Sharma P, Pandey R, Garg 
B, Kumar S. Dental management of Diabetes 
Mellitus: Review of Literature. J Res Adv Dent 
2018;7:3:73-77

9. Report of The Expert Committee On The Diagnosis 
And Classification Of Diabetes Mellitus. Diabetes 
Care 2000:23;S4-S19.

10. Donovan PJ, McIntyre HD. “Drugs for gestational 
diabetes”. Australian Prescriber. 2010;33 (5): 141–
144. 

11.  Luc Van Gaal & Andre Scheen. Weight Management 
in Type 2 Diabetes: Current and Emerging Approaches 
to Treatment. Diabetes Care 2015 Jun; 38(6): 1161-
1172.

12. Alice Gallo de Moraes and Salim Surani. Effects 
of diabetic ketoacidosis in the respiratory system. 
World J Diabetes. 2019 Jan 15; 10(1): 16–22

13. K H Soergel, N J Greenberger. Nausea and 
Vomiting in the Diabetic Patient. Hosp 
Pract .1998; 15;33(2):43-5, 49-50, 56-61doi: 
10.1080/21548331.1998.11443633.

14. Bergmen SA, Perioperative management of the 
diabetic patient. Oral Surg Oral Med Oral Pathol 
Oral Radiol Endod 2007;103:731-7

15. Tan WC, Tay FB, Lim LP. Diabetes as a risk 
factor for periodontal disease: current status and 
futureconsiderations. Ann Acad Med Singapore. 
2006;35;571-81

16. Behl T, Kaur I, Kotwani A (Jun 2015). 
“Implication of oxidative stress in 
progression of diabetic retinopathy”. Surv 
Ophthalmol. 61 (2): 187–196. doi:10.1016/j.
survophthal.2015.06.001. PMID 26074354

17. Forbes, JM,Coughlan MT,Cooper 
ME). “Oxidative stress as a major culprit in 

kidney disease in diabetes”. Diabetes. 2008;57 (6): 
1446–1454. doi:10.2337/db08-
0057. PMID 18511445. Archived from the original 
on 2009-04-15.

18.  “What Is Microvascular Cranial Nerve Palsy?”. aao.
org. 1 September 2017. Archived from the original 
on 22 December 2017.

19. Dimitrios Baltzis, Ioanna Eleftheriadou, Aristidis 
Veves. Pathogenesis and Treatment of Impaired 
Wound Healing in Diabetes Mellitus: New Insights. 
Adv Ther. 2014 Aug;31(8):817-36.  doi: 10.1007/
s12325-014-0140-x. Epub 2014 Jul 29.

20. Campus G etal. Diabetes and periodontal disease: A 
case control study. J Periodontol 2005:76(3):418-
25

21. Pontes Anderson CC, Flyvbijerg A, Buschard K, 
Holmstrup P. Relation ship between periodontitis 
and diabetes: Lessons from rodent studies. J 
Periodontol 2007;78:1264-75.

22. Dandona P, Aljada A, Bandyopadhyay A. 
Inflammation: the link between insulin resistance, 
obesity and diabetes. Trends Immunol. 2004;25:4–
7. doi: 10.1016/j.it.2003.10.013. 

23.  Brownlee M. The pathobiology of 
diabetic complications: a unifying 
mechanism. Diabetes. 2005;54:1615–1625. doi: 
10.2337/diabetes.54.6.1615.

24. Preshaw PM, Foster N, Taylor JJ. Cross-
susceptibility between periodontal disease and 
type 2 diabetes mellitus: an immunobiological 
perspective. Periodontol 2000. 2007;45:138–157. 
doi: 10.1111/j.1600-0757.2007.00221.x.

25. Naguib G, Al-Mashat H, Desta T, Graves DT. 
Diabetes prolongs the inflammatory response 
to a bacterial stimulus through cytokine 
dysregulation. J Invest Dermatol. 2004;123:87–92. 
doi: 10.1111/j.0022-202X.2004.22711.

26. Gary A Bartholomew, Brad Rodu, and David 
S Bell. Oral Candidiasis in Patients With Diabetes 
Mellitus: A Thorough Analysis. Diabetes Care 1987 
Sep; 10(5): 607-612.

27. Neville B.W., Damm D.D., Allen C.M., Chi A.C. In 
Fungal and Protozoal Diseases. Elsevier; London, 
UK: 2011. Oral and maxillofacial pathology; pp. 
213–221.

28. Moore PA, Guggenheimer J, Etzel KR, Weyant RJ, 
Orchard T. Type 1 Diabetes Mellitus, xerostomia, 
and salivary flow rates. Oral Surg Oral Med Oral 



Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4      4301

Pathol Oral Radiol Endod 2001; 92: 281-91
29. Lin BP, Taylor GW, Alen DJ, Ship JA. Dental 

caries in older adults with diabetes mellitus. Special 
care dentistry 1999:19(1):8-14

30. Juliana Casqueiro, Janine Casqueiro, and Cresio 
Alves. Infections in patients with diabetes mellitus: 
A review of pathogenesis. Indian J Endocrinol 
Metab. 2012 Mar; 16(Suppl1): S27–S36.

31. Javed S, Petropoulos IN, Alam U, Malik RA 
(Jan 2015). “Treatment of painful diabetic 
neuropathy”. Ther Adv Chronic Dis. 2015;  6 (1): 
15–28. doi:10.1177/2040622314552071

32. Khan T. Oral manifestations and complications 
of diabetes mellitus: A review. Int J Med Health 
Res. 2018;4:50–52.

33. Cicmil S, Mladenović I, Krunić J, Ivanović 
D, Stojanović N. Oral Alterations in Diabetes 
Mellitus. Balk J Dent Med. 2018;22:7–14.

34. Hamid Reza Mozaffari,1 Roohollah 
Sharifi,2 and Masoud Sadeghi. Prevalence of 
Oral Lichen Planus in Diabetes Mellitus: a Meta-
Analysis Study. Acta Inform Med. 2016 Dec; 

24(6): 390–393.doi: 10.5455/aim.2016.24.390-393
35. Cryer PE, Davis SN, Shamoon H. Hypoglycemia in 

diabetes. Diabetes Care 2003 Jun: 26(6):1902-12
36. Ship JA. Diagnosing, managing and preventing 

salivary gland disorder. Oral Dis2002;8(2):77-89
37. Ahmed Almadih, Maryam Al-Zayer, Sukainh 

Dabel, Ahmed Alkhalaf, Ali Al Mayyad, Wajdi 
Bardisi, Shouq Alshammari,and Zainab Alsihati. 
Orthodontic Treatment Consideration in Diabetic 
Patients. J Clin Med Res. 2018 ; 10(2): 77–81.

38. Giath Gazal. Management of an emergency tooth 
extraction in diabetic patients on the dental chair. 
Saudi Dent J. 2020 Jan; 32(1): 1–6.

39. Mealey B L, Ocampo G L. Diabetes mellitus and 
periodontal disease. Periodontol 2000 2007; 44: 
127–153.

40. Chakravarthy PV. Diabetes mellitus: An endodontic 
perspective. Eur J Gen Dent 2013;2:241-5.

41. Kansal G, Goyal D. Prosthodontic Management of 
Patients With Diabetes Mellitus. J Adv Med Dent 
Scie Res 2013;1(1):38-44



4302      Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4

The Effect of Escherichia coli on Pro-Inflammatory Mediators 
Level and Kidney and Liver Function of Sepsis in Rattus 

novergicus

Dian Samudra1,2, Sumarno3, Sanarto Santoso3, Aswoco A. Asmoro4, Husnul Khotimah5, Arif N. M. Ansori6, 
Emy K. Sabdoningrum6,7

1Doctoral Student, Doctoral Program in Medical Science, Faculty of Medicine, Universitas Brawijaya, Malang, 
Indonesia, 2Lecturer, Department of Internal Medicine, Faculty of Medicine, Universitas Wijaya Kusuma, 

Surabaya, Indonesia, 3Lecturer, Department of Microbiology, Faculty of Medicine, Universitas Brawijaya, Malang, 
Indonesia, 4Lecturer, Department of Anesthesiology, Saiful Anwar General Hospital, Malang, Indonesia, 5Lecturer, 
Department of Pharmacology, Faculty of Medicine, Universitas Brawijaya, Malang, Indonesia, 6Doctoral Student, 

Doctoral Program in Veterinary Science, Faculty of Veterinary Medicine, Universitas Airlangga, Surabaya, 
Indonesia, 7Lecturer, Department of Animal Husbandry, Faculty of Veterinary Medicine, Universitas Airlangga, 

Surabaya, Indonesia

Abstract
Sepsis is a life-threatening state of organ dysfunction caused by a deregulation of the body’s response towards 
an infection. The purpose of this study was to determine the pro-inflammatory mediators’ level as well as 
kidney and liver organ function on the Rattus novergicus sepsis model injected intraperitoneally (i.p.) with 
E. coli. This study used 20 male rats (Rattus novergicus, Wistar strain) which were divided into 2 groups: 
rats without E. coli injection and rats were i.p. with 105 CFU of E. coli. After six hours, the level of pro-
inflammatory mediators (TNFα, Hs-CRP, PCT, and MDA), kidney function (urea, BUN, and creatinine), and 
liver function (SGPT, SGOT, and the total of bilirubin) were examined. The data obtained were analyzed using 
T-Test. This study concluded that intraperitoneal injection of E. coli increased pro-inflammatory mediator 
levels which include TNFα, Hs-CRP, PCT, MDA level. It also increased kidney function. Interestingly, the 
injection only increased bilirubin total levels in the liver but did not show improvement in the SGPT and 
SGOT. In summary, there was a significant increase in TNF-α pro-inflammatory mediators, procalcitonin 
(PCT), malondialdehyde (MDA), urea kidney function parameters and BUN among treatment groups. The 
hs-CRP, creatinine, and total bilirubin experienced a significant increase.

Keywords: Sepsis, Escherichia coli, pro-inflammatory mediators, Rattus novergicus, kidney, liver

Introduction

Sepsis is a life-threatening state of organ dysfunction 
caused by a deregulation of the body’s response towards 
an infection. Where there is excessive body response 
due to infections that can occur in blood, urine, lungs, 
skin and other tissues1,2,3. Septic shock is defined as a 
state of sepsis where blood circulation and metabolism 
are abnormal.  This condition can lead to significant 
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death4. The symptoms and signs of sepsis vary widely. 
They are very nonspecific and usually give a systemic 
sign of pain. Sepsis is characterized by fever, mental 
disorder, hypotension, decreased urinary excretion, and 
thrombocytopenia. If the patients do not receive adequate 
therapy, sepsis will develop and turn into respiratory 
failure, kidney failure, coagulation abnormalities and 
even death.

Until now, sepsis is still the leading cause of 
death in the intensive care unit5. Globally, there are 
27-30 million cases of sepsis worldwide and every 
approximately 9 million die (1 person dies every 3.5 
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seconds)6.  In developing countries, such as Indonesia, 
the mortality rate due to sepsis is two to three times 
higher than in developed countries, such as the USA. 
At the Pendidikan Hospital in Yogyakarta, 631 sepsis 
cases were found in 2007 with a mortality rate of 
48.96%8. Various epidemiological researches stated 
that the incidence and mortality of sepsis are higher in 
men than women, although the cause of these findings 
is still unexplainable. In 2012-2013 at the Dr. Saiful 
Anwar General Hospital in Malang, Indonesia, a total 
of 1026 patients were diagnosed with sepsis and 788 of 
them died (76.8%). Whereas 168 sepsis patients were 
sent to the Intensive Care Unit (ICU) and 78 of them 
died (46.4%)9.

Sepsis can be caused by a variety of microorganisms 
including viruses, bacteria, fungi, and protozoa9. The main 
cause of sepsis is lipopolysaccharide (LPS) exposure. 
Gram-negative bacteria are involved in 60-70% of sepsis 
epidemic, with some regional variations. Gram-positive 
bacteria also play a role in 30-50% of sepsis cases10,11. 
In recent years, murine sepsis models have become quite 
interesting topics of debate, especially those related to 
human diseases and the development of new biological 
therapy. Some researchers have reported an association 
between murine and human response to sepsis at the 
genomic level12. Some others argued that there are 
biological similarities among them. For example, a 
comparison between the complex human condition and 
homogeneous endotoxemia model in a single genetic 
strain of Rattus novergicus13. Among animal sepsis 
models, the Rattus novergicus is commonly used. It is 
due to the ease of handling, the availability of its genetic 
manipulation, and the relatively low cost14. Therefore, 
this study used sepsis rat injected intraperitoneally with 
105 CFU of E. coli.

Materials and Methods

This study was approved by the Faculty of Medicine, 
Universitas Brawijaya, Malang, Indonesia. This research 
uses an experimental post-test only control group design. 
The experimental animals used were male rats (Rattus 
novergicus), 7-9 weeks old, 150-170 grams body weight, 
had not undergone any treatment or had not received 
any chemicals, and were in a healthy condition. Rattus 
novergicus were divided into 2 groups: rats without E. 
coli injection and rats were i.p. with 105 CFU of E. coli. 

After six hours, the level of pro-inflammatory mediators 
(TNFα, Hs-CRP, PCT, and MDA), kidney function 
(urea, BUN, and creatinine), and liver function (SGPT, 
SGOT, and the total of bilirubin) were examined. The 
TNF-α, PCT, hs-CRP level was measured by using 
enzyme-linked immunosorbent assay (ELISA). Liver 
dysfunction was evaluated by measuring the total levels 
of bilirubin, aspartate aminotransferase (AST/SGOT) 
and alanine aminotransferase (ALT/SGPT). Renal 
dysfunction was analyzed by measuring the levels of 
urea, nitrogen, and creatinine. All examinations were 
analyzed by the auto analyzer. The experimental data 
obtained were analyzed with the T-test.

Results and Discussion

The data shows that E. coli infection caused a 
significant increase in TNFα, PCT, MDA, urea, BUN 
(p <0.05) as well as the hs-CRP, creatinine and total 
bilirubin (p <0.01). Whereas the SGOT and SGPT did 
not show significant improvement (p >0.05).

Table 1. The results of the level of pro-inflammatory 
mediators, liver, and kidney functions in rats. 

Variables
Control
(X±SD)

E. coli Infection
(X±SD)

TNF-α 0.58±0.16a 0.84±0.02b*

PCT 0.76±0.21a 1.06±0.09b*

hs-CRP 0.72±0.24a 1.17±0.10b**

MDA 0.13±0.03a 0.53±0.23b*

Urea 15.90±3.50a 24.46±4.75b*

BUN 7.43±1.64a 11.44±2.22b*

Creatinine 0.30±0.07a 0.54±0.05b**

SGOT 66.40±18.04a 95.20±36.48a

SGPT 31.00±15.08a 42.40±15.34a

Total Bilirubin 0.24±0.05a 0.42±0.08b**

The increase in TNF-α and MDA level has been 
reported in previous research where CLP (caecal ligation 
puncture) sepsis rat model and E. coli i.p. injection 
sepsis rat model was able to significantly increase both 
levels15.  The most commonly used parameter of sepsis 
in humans is hs-CRP which is an examination of acute-



4304      Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4

phase proteins. This parameter is more sensitive than 
CRP and LED in showing acute inflammatory processes 
in humans and PCT to see the severity of sepsis. In this 
study, hs-CRP experienced a very significant increase in 
hs-CRP and a significant increase in PCT. 

E. coli is generally the main causative agent of 
extraintestinal infections, such as neonatal meningitis, 
bacteremia, pyelonephritis, cystitis, prostatitis, and 
sepsis. Paradoxically, this microorganism is also a 
dominant facultative member of normal human gut 
microbiota. Adhesion of pathogenic bacteria to host 
cells is the first step in establishing infection. Further 
events include tissue colonization and, in certain cases, 
cellular invasion followed by intracellular multiplication 
or persistence. The adhesion process begins when the 
surface structure, known as an adhesin, binds to their 
specific ligands, receptor host cells or extracellular 
matrix proteins16,17.  Many of the previous sepsis-E. coli 
study showed changes in pro-inflammatory cytokines. 
This study showed changes in kidney function, where 
there is a significant increase in urea, BUN and 
creatinine level along with changes in liver function that 
represented by a significant increase in total bilirubin. 
However, the SGPT and SGOT levels did not change. 
This was due to the fact that an increase in SGPT and 
SGOT enzymes usually occurred after hepatocyte cell 
damage. The increase in liver enzymes occurred when 
there was inflammation in the liver after more than 24 
hours18.

In the E. coli group and control group, both showed 
a significant increase in TNF-α pro-inflammatory 
mediators, PCT, MDA, urea, and BUN levels. There 
was also a very significant increase in hs-CRP level, 
creatinine level, and bilirubin total level. Nevertheless, 
neither SGPT nor SGOT showed any improvements. 
E. coli i.p. injection can be used as one of the options 
to create a sepsis rat model which was easier to do and 
did not hurt experimental animals compared to the CLP 
method. 

Conclusion

In summary, there was a significant increase in 
TNF-α pro-inflammatory mediators, procalcitonin 
(PCT), malondialdehyde (MDA), urea kidney function 
parameters and BUN among treatment groups. The 
hs-CRP, creatinine, and total bilirubin experienced a 

significant increase.
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Abstract
Objective: This cross-sectional study compared the proportion and severity of stress related TMD, gender 
predilection and influence of parafunctional habits in preclinical and clinical undergraduate students of 
dentistry. 

Method: The data was collected using Fonseca’s Anamnestic index and Zung’s Self-rating Anxiety Scale. 
The results were analyzed as proportions and percentage. Chi square test was used. A ‘p value’ of less than 
0.05 was considered as significant.

Results: Mild to moderate anxiety levels were seen in 6.4% females and 3.4% males .According to the FAI, 
48.2% females and 67.8% males did not have TMD. Mild, moderate and severe TMD were seen in 41.1%, 
9.2% and 1.4% of the females and 27.1%, 5.1% and 0% males respectively.

Conclusion: While the proportion of stress was higher in preclinical students, TMD was higher in clinical 
students. TMD observed in clinical students could be a manifestation of the stress they experienced in their 
former years.

Key Words – Temporomandibular joint, Masticatory Muscles, Stress, Bruxism, Undergraduate, Dentistry, 
University, Students
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Introduction
Temporomandibular Joint Disorders (TMDs) are 

a comprehensive term, used to describe numerous 
related disorders involving the Temporomandibular 
Joints (TMJ), masticatory muscles, and occlusion. It is 

characterized by symptoms such as TMJ pain, restricted 
mouth opening, muscle tenderness and intermittent joint 
sounds. Secondary symptoms such as muscle fatigue, 
radiation of pain to the neck and temple, headaches and 
incoordination of jaw movement may also be present. 
[1-3]

The etiology of TMD is multifactorial, including 
biomechanical, neuromuscular and psychosocial factors 
such as traumatic injuries, occlusal interferences, 
postural changes, parafunctional habits such as 
bruxism, dysfunction of masticatory muscles, intrinsic 
and extrinsic changes of the structure of the TMJ, and 
emotional stress. [1,4]
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Emotional stress in individuals may lead to insidious 
habits such as bruxism. Bruxism is the involuntary 
grinding or clenching of teeth. It is usually an unconscious 
activity, whether the individual is awake or asleep; often 
associated with fatigue, anxiety, emotional stress, or 
fear, and frequently triggered by occlusal irregularities. 
Prolonged clenching results in excessive workload on 
the TMJ and the muscles of mastication, which leads to 
strain and fatigue of the muscles, causing TMD. [4,5]

Undergraduate students of dentistry are expected 
to excel in both theoretical and clinical knowledge and 
obtain a holistic approach to Dentistry. As an attempt 
to achieve this goal, dental institutions set up a heavy 
curriculum of lectures, with a composite union of both 
medical and dental subjects. Furthermore, the preclinical 
students (1st and 2nd year) experience a sudden 
change in curriculum, coupled with an unfamiliar 
living environment and increased academic load.  On 
the contrary, the clinical students (3rd and 4th year) 
experience a sudden change from model work to clinical 
practice dentistry and have numerous clinical quotas to 
complete throughout the course.[6-8]

Innumerable published literature assessed the 
prevalence of TMD among university students. 
Most studies focused on the prevalence of signs and 
symptoms of TMD among students with variables such 
as age, gender or field of professional education, without 
marked emphasis on the causes of TMD, particularly, 
emotional stress.

This study was an effort to establish the relationship 
between emotional stress and TMD and to estimate 
and compare the proportion of stress related TMD 
in preclinical and clinical undergraduate students 
of dentistry, along with variables such as gender 
predilection and the influence of parafunctional habits. 
[9,10]

Materials and Methods 
This cross-sectional study was conducted in Manipal 

College of Dental Sciences, Manipal Academy of 
Higher Education, Mangalore, Karnataka, India, among 
undergraduate students of Dentistry aged 17 to 24 from 
December 2018 to June 2019. 

All full-time students willing to give written consent 
participated in the study. Students with a history of 
trauma to head and neck and those receiving orthodontic 
treatment were excluded.

This study was approved by the Institutional Ethics 
Committee of Manipal college of Dental Sciences, 
MAHE. An Informed Consent was taken from all 
students, and confidentiality of the study data was 
maintained. Out of 180 preclinical students and 200 
clinical students 100 each of preclinical and clinical 
student agreed to take part in the study.

Sample Size: 

With 95% confidence level and 92.1% power (d = 
10%) with reference to p=50%, sample size comes to be 
200, with 100 students each of preclinical and clinical 
students. 

(n = 100×2 = 200)

  n = [Zα
2  p q] / d2

          Zα = 1.96 at 50% confidence level

  d = 10% relative precision  

Sample selection: 

The study questionnaires will be distributed among 
200 students, 100 each of preclinical and clinical years. 
Among preclinical students, 50 students each will be 
selected at random from first and second year. Among 
clinical students, 50 students each will be selected at 
random from third and fourth year.

Sampling method: Stratified random sampling

The demographic details, the information sheets and 
study questionnaires (Fonseca’s Anamnestic Index[11,12] 
and Zung’s self-rating anxiety scale[13,14]), were 
distributed among 200 students, 100 each of preclinical 
and clinical years by Stratified Random Sampling. 
Among the preclinical students, 50 students each were 
selected at random from first and second year. Among 
the clinical students, 50 students each were selected at 
random from third and fourth year. The students were 
briefed about the questionnaires. After obtaining written 
informed consent, the subjects were asked to complete 
and submit the questionnaires. 

Following the collection of the questionnaires, a 
short session was conducted by the chief investigators 
of the study to enlighten the students on the prevalence, 
causes, the signs and symptoms of TMD, with a special 
emphasis on the treatment options, and the methods to 
provide symptomatic relief for the same.
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The data was collected and tabulated in Microsoft 
Excel and analyzed using the SPSS version 17.0. The 
results were analyzed as proportions and percentage. 
Chi square test was used to determine the strength of 
association between the variables. A ‘p value’ of less 
than 0.05 was considered as significant.

Ethics Approval number: 17134

Results 
Of the 200 students (100 each of preclinical and 

clinical years) aged 18 to 23, females and males were 
70.5% and 20.5% respectively. According to the FAI, 
59% of the Preclinical Students and 49% of the Clinical 
Students did not have TMD. Mild, moderate and severe 
TMD was seen in 34%, 7% and 0% of the Preclinical 
Students and 40%, 9% and 2% of the Clinical Students 
respectively  (Chi square test value=3.662, p=0.300). 

According to the FAI, 48.2% of the female students and 
67.8% of the male students did not have TMD. Mild, 
moderate and severe TMD was seen in 41.1%, 9.2% and 
1.4% of the female students and 27.1%, 5.1% and 0% 
male students respectively  (Chi square test value=6.884, 
p=0.076). According to the Zung’s SAS, 92% of the 
Preclinical Students and 97% of the Clinical Students 
had normal levels of anxiety. Mild-moderate anxiety 
levels were seen in 8% of the Preclinical Students and 
3% of the Clinical Students. ‘Marked to severe’ and 
‘extreme’ anxiety levels were not seen in the students  
(Chi square test value=2.405, p=0.121). According to the 
Zung’s SAS, 93.6% of the female students and 96.6% of 
the male students had normal levels of anxiety. Mild-
moderate anxiety levels were seen in 6.4% of the female 
students and 3.4% of the male students (Chi square test 
value=0.717, p=0.397). 

Table 1: Group-wise and gender-wise score on Zung’s Scale among the study participants

NORMAL MILD-MODERATE

Group 

Preclinical 8% 92%

Clinical 3% 97%

Gender 

Female 132 (93.6%) 9 (6.4%)

Male 57 (96.6%) 2 (3.4%)

[p value (Group-wise) = 0.121, p value (Gender-wise) = 0.397]

Discussion
This cross-sectional study investigated the 

association of emotional stress and TMD. It was observed 
that the proportion of TMD was higher in the clinical 
students as compared to the preclinical students. While 
‘severe TMD’ (according to the FAI) was not seen in the 
Preclinical Students, 2% of clinical students experienced 
it. The female students had a higher proportion and 
severity of TMD as compared with male students. While 
‘severe TMD’ was not seen in the male students, 1.4% 
of the female students experienced it. The proportion of 

stress was higher in preclinical students as compared with 
clinical students. Female students had a higher incidence 
of stress as compared with male students. Both ‘marked 
to severe’ and ‘extreme’ stress levels (According to the 
Zung’s SAS) were not seen in the students. 

Wahid et al. [9] performed a similar study on the 
prevalence and severity of TMD in undergraduate 
university students using the FAI, which was also used 
to obtain information on the presence of stress among 
students. It was a cross-sectional study conducted 
among four medical disciplines, namely, Dentistry, 
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Medicine, Pharmacy and Physical therapy. Out of 137 
students who enrolled, 7.9% were observed with ‘No 
TMD’, 44.3% with ‘Mild TMD’, 44.3% with ‘Moderate 
TMD’ and 3.6% with ‘Severe TMD’. It was observed 
that the MBBS students experienced severe TMD more 
commonly as compared to the other disciplines. The 
authors concluded that the mean level of stress and TMD 
is almost equivalent in the different medical disciplines, 
with a variation in only its level of severity. [10]

Augusto et al.[12] studied the prevalence of TMD 
and its association with perceived stress and Common 
Mental Disorders (CMD) in students. The FAI, perceived 
stress scale, and the self-reporting questionnaire (SRQ-
20) was used for data collection respectively. The 
prevalence of TMD among the students was 71.9%, 
distributed as Light TMD dysfunction (50%), moderate 
TMD dysfunction (16.4%) and severe TMD dysfunction 
(5.5%), with a higher frequency seen among women 
(76.4%). It was thus concluded that there is a significant 
correlation between TMD and variables such as para-
functional habits, perceived stress and CMD. [13]

Nomura et al.[10]assessed the prevalence of TMD 
among 218 dental students using the FAI. The group 
consisted of 96 men and 122 women, with an average 
age of 20 years. Of the students, 53.21% were observed 
with TMD, with 35.78% showing mild TMD, 11.93% 
moderate TMD and 5.5% severe TMD. While considering 
severe TMD alone, women were affected approximately 
9 times more than men. Amongst the students with 
TMD, 76.72% students considered themselves tense 
people; 71.55% reported to clench or grind their teeth; 
65.52% reported clicking of the TMJ; 64.66% reported 
frequent headache and 61.21% reported neck pain. [11] 

Habib et al.[3] conducted a questionnaire study 
on the prevalence and severity of TMD among male 
university students using the FAI. In addition to this, 
the role of relevant medical and dental histories in the 
assessment of TMD was also addressed. It was reported 
that psychological stress (30.5%) and direct restoration 
(77%) were the most common entries in the dental and 
medical histories. [3]

Notable similarities exist between the study 
conducted and the ones mentioned above, namely, the 
common use of the FAI for assessing the presence of 
TMD with no supplemental clinical examination, and 
the analysis of emotional stress, para-functional habits, 

occlusal interferences and gender as influencing factors 
for the prevalence and severity of TMD. 

A few distinct characteristics make this study 
unique. Of the ten questions in the FAI, only one gives 
information about the presence of emotional stress 
among the students. While most other studies relied on 
the FAI to evaluate stress, this study made use of the 
Zung’s SAS for this data. Another salient component 
of this study was the educational session conducted 
by the chief investigators to brief the students on the 
prevalence, causes, signs and symptoms of TMD, with a 
special emphasis on the treatment options for the same.

Clinical examination to assess the signs of TMD was 
not performed in this study and may be considered for 
the next phases of the study. Due to feasibility issues and 
time constraint, it was not possible to conduct a cohort 
study, which would be the ideal method to establish 
causal association. 

Conclusions
The proportion of stress was higher in preclinical 

students, whereas TMD was higher in clinical students. 
It can be inferred from these results that the increased 
stress levels in the preclinical students may be a 
consequence of a sudden change in curriculum, coupled 
with an unfamiliar living environment and increased 
academic load. The clinical students, on the other hand, 
may be more accustomed to the program. The symptoms 
of stress related TMD manifest over a period of time, as 
a result of the pathological changes in the structure of the 
TMJ and masticatory muscles. Thus, TMD experienced 
in the clinical students could be a manifestation of the 
increased stress levels that the students experienced in 
their former years.
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Abstract
Background : Breast pain becomes more complicated in many humans. Various hospitals are planning for 
surgery in the initial stages. The main aim of this paper to find the various factors which cause mastalgia, 
this is mainly causing the abnormal conditions of the breast. 

Methods: The experiments conducted on 400 patients and this is collected from various surveys, for patients 
older than the age of 40 the mammography and ultrasonography (US).   

Results: The mean age was 44.23 ± 9.23 years. This group consists of 300 cases, the asymptomatic group 
consists of 100 persons. Due to the various reasons that are related to mastalgia (p < 0.05). These are based 
on their breastfeeding to the child. If it is more than 4 times or more were higher in the mastalgia group (p 
< 0.04). The breast imaging-reporting and data system (BI-RADS 2) mammography results were associated 
with mastalgia (p < 0.05). These two are more common in the mastalgia group (p < 0.05) that is Fibro cysts 
and fibro adenomas. Based on the previous history the malignant breast disease was simultaneously higher 
in the mastalgia group (p < 0.05).   

Conclusions: Life stress, high caffeine consumption, smoking, lactation frequency, and benign disorders 
were factors identified to be related with mastalgia. Though a significant relation between mastalgia and 
malignant breast disease was detected in our study, more studies are still necessary to investigate this 
relationship.

Keywords: Mastalgia · Surveys · Mammography. US findings. Pain · Surgery

Introduction
The most common factor in women is Breast pain 

nothing but mastalgia which causes breast tenderness, 
hard burning sensation or tightness in the tissue, the 
pain may increase or maybe constant and this will occur 
some other times.1 Due to the pain in the breast and 
tenderness, many women are fear with early symptoms 
of breast cancer, generally, these are not considered as 
disorders.2-3     

Mastalgia is classified into two types such as cyclic 
breast pain (CBP) or non-cyclic breast pain (NCBP). 
CBC affects women at the age of 20 to 30 and it is up 
to 40 also. But still, it is menstruating. Mainly the pain 
occurs at the end of the menstrual cycle week or before 
the period occurs. At this time the breast is affected with 
the painful, tender, and swollen, based on the cycle the 
symptoms improve at another point. The pain occurs at 
the breast outer and upper parts of two breasts and this 
involve the underarm area as well. In the luteal period, 

the result of water increased in breast stroma produced 
by increasing hormone levels.3-5 Menopause is the non-
cyclic mastalgia. This may like sharpness, burning, or 
soreness in the breast.      

Causative pathophysiology of pain stays hazy 
however is believed to be known with secretion 
factors (e.g., hormone-substitution treatment, oral 
contraceptives, pregnancy, menses, pubescence, and 
menopause) these variables will modify the steroid, 
Lipo-Lutin and prolactin levels.6 Kind breast issue 
(e.g., fibrocystic changes), mind-expanding drugs, 
psychosocial factors and passionate stress square 
measure connected with breast torment.2-7  Lactation 
problems (e.g., engorgement, mastitis, and breast 
ulcer), inflammation (Tietze disorder), Postthoracotomy 
disorder, Spinal and paraspinal issue and Referred 
torment (e.g., pneumonic, heart, or vesica sickness) 
will likewise cause breast torment. Caffeine and 
vasoconstrictive utilization square measure likewise 

DOI Number: 10.37506/ijfmt.v14i4.12317
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viewed as related with pain.1 Cancer is a rare reason for 
breast torment.4

 Breast pain associated with malignant growth is 
one-sided, non-cyclic, and extremely a lot of confined.8

The fundamental center is to research the 
components of inpatient history that influences the event 
of breast pain, and to decide the connection among 
mastalgia and considerate or malignant breast utilizing 
a huge arrangement of members.

Method
The research was completed in an exceedingly 

non-public Surgery facility in Iraq, between September 
2018 and August 2019. This experiment was affirmed 
by the local human morals committee. The patients 
were relegated to at least one of 2 gatherings: the pain 
gathering, from women, admitted to the breast surgery 
outpatient center with mastalgia (n = 300); and therefore 
the symptomless gathering (the management gathering), 
including patients undergoing routine breast screening 
(n = 100). Patients UN agency was treated with oral 
contraceptives, psychoactive specialists, secretion 
medical care, or vas operators, even as patients below 
18, or over 70 older were banished from this research. 

A standard summary study for all patients within 
the groups was performed regarding their enthusiastic 
anxiety, utilization of caffein and phytotoxin. AN 
intensive physical assessment was performed for all 
patients. The gap between the areola and therefore the os 
indent was calculable, any length surpassed 33 cm was 
thought of as macromastia. Breast screening was done 
by means that of the diagnostic procedures for patients 
skilled than the age of 40; imaging (US) was done once 
necessary for any age. Breast thickness bit by bit will 
increase to type D, during this manner, drop-off the 
affectability of the diagnostic procedure. What is more, 
the imaging discoveries in the diagnostic procedure were 
ordered accordant to the Breast Imaging-Reporting and 
information system (BI-RADS)? The BI-RADS classes 
are characterized as BI-RADS zero, fragmented; BI-
RADS one, typical; BI-RADS2, thoughtful finding(s); 
BI-RADS three, presumptively generous; BI-RADS 
four, suspicious abnormality; BI-RADS five, deeply 
resembling harm; and BI-RADS vi, presence of biopsy-
demonstrated danger. 

The NCSS 2007, and PASS 2008 Statistical 
Software (Utah, USA) programs were used for 

measurable examination to perform the mean, variance, 
return and proportion, the Mann-Whitney U take a look 
at was used to affirm a normal dispersion condition. 
Fisher’s actual take a look at, Pearson’s chi-squared take 
a look at, and Yates’ progression rectification were used 
for the subjective evaluations of the data. Contrasts were 
thought of statistically vital once p < 0.05.

Results
Overall 400 females with a males period of 

44.23±9.23years (approx 19-65) were enlisted. The 
mastalgia gathering, 300 patients, and, the well 
gathering, two hundred patients. Guys age was basically 
higher within the pain gathering (p = zero.001) (Table 
1).The rate range of patients World Health Organization 
admitted extended gung ho feeling of tension was higher 
within the pain gathering (p < zero.005). alkaloid use 
and smoking were known with pain (p < zero.05). 
The lactation repeat rate disclosed associate degree on 
a awfully basic level higher association with bosom 
torment within the pain gathering (p < zero.05). The 
sort, shape, and laterality of bosom torment within the 
pain bundle area unit consolidated in Table a pair of. 
the speed range of patients of the pain bunch eaten soul, 
paracetamol, and non-steroid assuaging medicine were 
primarily higher (p < zero.05) (Table 3). 

A total of 280 patients was given to mammographic 
screening, 209 patients from the pain gathering, and 
seventy one patients within the well gathering. The 
unendingly visit bosom thickness configuration was 
composed associate degree within the well gathering, 
and sort B saw as increasingly typical within the pain 
gathering (p < zero.01). In step with the BI-RADS 
categories, BI-RADS one was increasingly customary 
within the well occasion and BI-RADS a pair of within 
the commanding within the pain gathering (p < zero.05). 
The analysis of the U.S.A. photos disclosed the events 
of elementary bruises and fibro adenomas were higher 
within the pain gathering (p < zero.05). The assessment 
of the tomography discoveries between the 2 social 
occasions shows up in Table four. 

Different sorts of six patients resolved to own 
BI-RADS four were within the pain gathering. Once 
the diagnostic assay, the psychoneurotic evaluations 
disclosed that 3 of those patients had a unsafe 
contamination, agitating cautious intervention.
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Table 1. the comparison between the mastalgia and asymptomatic groups patients

Total Mastalgia Asymptomatic p

Age mean ± SD, years 44.23±9.23 45.25±9.50 42.85±10.20 0.001

Patients, n 400 300 100

Stress, n (%)
none 85 (20.5) 52 (17.3) 33 (33.0) 0.001

stressful 315 (79.5) 248 (82.7) 67 (67.0) 0.002

Caffeine consumption 
(coffee), n (%)

none 250 (62.5) 170 (56.7) 80 (80.0) 0.003

1 cup/day 65 (16.2) 60 (20.0) 5 (5.0) 0.012

≥ 2 cups/day 85 (21.3) 70 (23.3) 15 (15.0) 0.012

Smoking (cigarettes), n (%)

None 280 (70.0) 205 (68.3) 75 (75.0) 0.004

5-10/day 71 (17.8) 55 (18.3) 16 (16.0) 0.125

>10/day 49 (12.2) 40 (13.3) 9 (9.0) 0.007

Lactation (breast-fed infants), 
n (%)

0 30 (7.50) 10 (3.30) 20 (20.0) 0.001

1 39 (9.80) 22 (7.30) 17 (17.0) 0.005

2 97 (24.2) 65 (21.6) 32 (32.0) 0.154

3 72 (18.0) 60 (20.0) 12 (12.0) 0.001

≥ 4 162 (40.5) 143 (47.7) 19 (19.0) 0.035

BSO±TAH, n (%)
No 384 (96.3) 294 (98.0) 90 (90.0) 0.001

Yes 16 (4.0) 6 (2.0) 10 (10.0) 0.005

Menopause, n (%)
premenopausal 312 (78.0) 252 (84.0) 60 (60.0) 0.001

postmenopausal 88 (22.0) 48 (16.0) 40 (40.0) 0.002

Breast size, n (%)
Normal 368 (92.0) 280 (93.3) 88 (88.0) 0.001

macromastia 32 (8.0) 20 (6.7) 12 (12.0) 0.002

Recent breast trauma, n (%)

No 391 (97.8) 292 (97.3) 99 (99.0) 0.055

Yes 9 (2.2) 8 (2.7) 1 (1.0) 0.058

Breast cancer, n (%)
No 393 (98.2) 295 (98.3) 98 (98.0) 0.015

Yes 7 (1.8) 5 (1.7) 2 (2.0) 0.005
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SD, BSO±TAH: history of a prior bilateral salpingooophorectomy with or without total abdominal hysterectomy.

Table 2.Mastalgia patients’ based on the pain the distribution is done

Breast Pain Type N %

Radiation
Diffused 140 46.7

Localized 160 53.3

Laterality
Bilateral 61 20.3

Unilateral 239 79.7

Relation with menstruation
Cyclic 205 68.3

Non-cyclic 95 31.7

Table 3. Analgesic consumption comparison between the mastalgia and asymptomatic groups

Analgesic consumption n (%) Total Mastalgia Asymptomatic P

None 350 (87.5) 255(85.0) 95(95.0) 0.001

Aspirin 9(2.2) 8(2.7) 1(1.0) 0.011

Paracetamol 17(4.3) 15(5.0) 2(2.0) 0.001

NSAIDs 24(6.0) 22(7.3) 2(2.0) 0.021

Table 4. Comparison of mammography and ultrasound findings between the mastalgia and asymptomatic 
groups

Total, n 
(%)

Mastalgia, n
(%)

Asymptomatic, 
n

(%)
p

Mammographic breast density (pattern) (n=280)
A
B
C
D

57 (20.4)
172 (61.4)
44 (14.7)
7 (2.5)

12 (5.7)
160 (76.6)
34 (16.3)
3 (1.4)

45 (63.4)
12 (16.9)
10 (14.1)
4 (5.6)

0.001
0.001
0.010
0.020

Mammographic category (n=280)
BI-RADS 0
BI-RADS 1
BI-RADS 2
BI-RADS 3
BI-RADS 4
BI-RADS 5

160 (57.1)
30(10.7)
70(25.0)
10(3.57)
6(2.14)
4(1.4)

101 (52.3)
16 (8.30)
60 (31.1)
7 (3.63)
6 (3.11)
3 (1.55)

59 (67.8)
14 (16.1)
10 (11.5)
3 (3.45)
0 (0.0)
1 (1.15)

0.073
0.001
0.001
0.014
0.021
0.002
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Ultrasound findings (n=285)

Normal

Simple cysts

Fibroadenomas

Fibrocystic disease 

Lymph nodes

Complex cysts

Fatty tissue necrosis

35(12.3)

20(7.02)

45(15.8)

180(63.2)

3(0.78)

2(0.70)

1(0.35)

25 (13.5)

20 (10.8)

35 (18.9)

100 (54.1)

3 (1.62)

2 (1.08)

1(0.54)

10 (10.0)

0 (0.0)

10 (10.0)

80 (80.0)

0 (0.0)

0 (0.0)

0 (0.0)

0.003

0.001

0.039

0.015

0.014

0.004

0.004

Cont... Table 4. Comparison of mammography and ultrasound findings between the mastalgia and 
asymptomatic groups

Discussion 
Various factors are effecting mastalgia, The author 

9 portrayed that the period of women grumbling of the 
pain in breast was in the range 35-55 years and that this 
side effect was once in a while experienced younger 
than 45. Present research, the male age of the all-out 
investigation group was 44.23±9.23years (territory 
19-65 years), and the male age of the mastalgia group 
was higher lighting up that mastalgia happens in the 
perimenopausal period when the inconsistency of 
hormonal and menstrual beginnings. Numerous studies 
showed that there is a connection between breast torment 
and mental strain.10–12 In this paper, the patients how 
had an unpleasant lifestyle were essentially higher in the 
mastalgia gathering. Numerous concentrates uncovered 
a connection between caffeine utilization and smoking 
with breast torment.1-3-6 In our examination, there was 
a critical association between either standard caffeine 
utilization or substantial smoking (in excess of 10 
cigarettes every day) and mastalgia. 

Anomalies of the estrogen/progesterone proportion, 
which can happen on the off chance that one of these 
hormones increment, the other one will diminish, 
or expanded prolactin levels are identified with 
mastalgia.13-14 The event of breast side effects, for 
example, expanding, irritation, and nodularity in the 
menopausal period, at that point the end of these 
manifestations in the postmenopausal period is potential 
because of the impacts of the estrogen hormone.15-16 

In perspective on lactation, the level of ladies 
with a background marked by breast feeding4 or more 
newborn children were expanded in the mastalgia 
gathering. These outcomes shed light on the connection 
of breast torment with the expanded frequencies of 
lactation, which is identified with an expanded number 
of births, and therefore with an expanded introduction to 
significant levels of estrogen and prolactin. Additionally, 
at least 4 times of lactation may bring about anatomical 
changes in the breast tissue, particularly in the ductal 
framework, which could likewise expand the breast 
torment episodes. 

An earlier reciprocal salpingo-oophorectomy with 
or without absolute stomach hysterectomy was identified 
with a fundamentally diminished event of mastalgia. 

The mastalgia side effects which coordinate the 
announced investigations that found a huge connection 
between the asymptomatic gathering and postmenopausal 
state.17-18

Macromastia or breast hypertrophy is an uncommon 
ailment of the breast connective tissues wherein the 
breasts become exorbitantly enormous. In the event 
that the separation between the sternal score and the 
areola surpassed 33 cm this means that macromastia.19 
In our examination, the recurrence of macromastia 
was altogether lesser in the mastalgia gathering, 
recommending that macromastia probably won’t be one 
of the components that reason mastalgia. Mastalgia may 
happen attributable to greasy tissue rot, or a strain in the 
Cooper tendons as aftereffects of either dull or entering 
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injury to the breast. In our investigation, higher paces of 
injury history found in the mastalgia gathering. 

Extreme mastalgia can happen in 10–22% of patients 
and requires medicinal medications. As an initial step 
approach, analgesics In our present examination, the 
mastalgia bunch utilized pain-relieving specialists more 
than the asymptomatic gathering, and the most picked 
pain relieving type was NSAIDs. 

As breast thickness builds, the mastalgia does. In 
our examination, the sort B breast design was higher in 
the mastalgia gathering. Different designs demonstrated 
immaterial contrasts between the two gatherings. 
Mastalgia and generous breast issue is altogether 
related. Our examination indicated a higher recurrence 
of mastalgia in patients with discoveries of benevolent 
issue (BI-RADS 2). The connection between breast 
torment and kind issue distinguished utilizing the US 
is likewise easily proven wrong .The author announced 
that fibroadenomas and basic sores were the most widely 
recognized existing together benevolent sores. 

Furthermore, the rate of fibrocystic malady 
recognized by the US was essentially higher in 
patients with mastalgia. Since the fibrocystic ailment 
is a substance demonstrating a summed up inclusion 
of the breast parenchyma, that it prompts diffuse breast 
torment isn’t startling. Despite the high likelihood of 
the dwelling together of a dangerous breast tumor with 
non-cyclic breast torment, albeit uncommon, repetitive 
mastalgia can likewise be identified with harm. 

Despite the fact that the aftereffects of our 
examination uncover a relationship among mastalgia 
and danger, this issue is as yet dubious, and there is as 
yet a requirement for enormous future investigations to 
uncover the relationship more precisely.

Conclusion
Symptoms like stress, coffee consumption, smoking, 

and other abnormal disorders are the key points found 
which is related to mastalgia. There is a relation between 
mastalgia and malignant breast disease is found in our 
research. In the future, more research is to be done.  
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Abstract
Background: Verbal abuse has negative effects that will ultimately affect child development. Verbal 
abuse committed by parents may potentially leave a trauma in children’s lives and affect their growth and 
development. Children’s social environment where they carry out interactions may be the factor of verbal 
abuse of children.

Methods: The design of this study is cross-sectional, with total population of 328 children of school age. 
259 children were selected with proportional random sampling technique. The independent variables were 
parental verbal abuse and psychosocial factors, while the dependent variable was children verbal aggressive 
behaviors. The instrument used was questionnaire sheets. The analysis performed was Logistic Regression 
Analysis.

Results: Verbal abuse behaviors were influenced by parental verbal abuse factor (p=0.003) and psychosocial 
factor (p=0.03).

Conclusions: Parenting style and children’s social environment contribute to the probability of children 
verbal abuse. Family intervention is highly expected to prevent aggressive child behavior.

Keywords: Verbal abuse, Verbal aggressive, School-age children

Background

Children verbal aggressive behaviors are 
uncontrolled child behaviors that typically occur in home 
and school environment. These behaviors are the result 
of parental behaviors that unknowingly shape verbal 
aggressive behaviors.1 The way parents communicate 
rules to their kids may have been done in an improper 
way. Sharp utterances that are deemed “okay” to be 
spoken such as calling children by names they do not 
like, underestimating children’s abilities in front of their 
siblings, or yelling harsh words are forms of verbal 
abuse communications. That verbal abuse is common 
among Home Care aides and is strongly associated with 
physical abuse. We identified verbal abuse risk factors 
for which preventive interventions can be implemented. 
Child aggressive behaviors will certainly affect their 
psychological and psychosocial development in the 
subsequent stage of their growth.

Verbal abuse has negative effects that will ultimately 
affect child development. Children will constantly feel 
threatened and have difficulties to think ahead which 
in turn will cause them to act based on instinct without 
much consideration, replicating communications and 
utterances of their parents, resulting in verbal aggressive 
behaviors. Based on the record of The National 
Commission for Child Protection (KPAI), the number 
of violence against children shows an increase. In 2011 
there were 261 cases of child abuse. In the past 4 years, 
cases of violence against children reached the highest 
rate in 2013 with a total of 1,615 cases. KPAI received 
622 reports of cases of violence against children from 
January to April 2014 ranging from physical violence, 
psychological violence and sexual violence. There were 
also 12 cases of emotional violence. Of this amount, 51% 
of children experienced violence in the family, while 
28.6% of children experienced violence in the school 
environment and 20.4% of children had experienced 
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violence in the community. As many as 60% are victims 
of mild violence in the form of verbal abuse or insults. 
Verbal communication abuse in children is mostly 
committed by parents.2

Verbal abuse is emotional abuse or treatment 
that hurts the child’s feelings continuously so that it 
causes a bad and continuous influence on the child’s 
emotional development, which includes the use of 
language which implies that the child is worthless or 
unloved, incompetent, and other utterances that describe 
parents’ unmet expectations that are not appropriate to 
the child’s age and child development, to the neglect 
and abandonment of the child’s basic needs.3 Verbal 
abuse against children will cause heartache and make 
children think that they are what their parents often say 
they are. If a parent says a child is stupid or ugly, then 
the child will think of himself that way.4 Children will 
imitate the behavior of older people. If they are exposed 
to behavioral or verbal abuse then the child will do the 
same thing to others, and it will always be imprinted in 
their minds.5

These acts of violence can have physical or 
psychological effects. Physical effects may include 
actions that result in pain, bruising, broken bones 
to permanent disability.6 Psychological effects may 
include fear, anger, sadness, guilt, confusion, loss of 
self-confidence and/or severe psychological suffering 
and even rebellion and avoidance of the environment. 
Efforts in preventing the occurrence of aggressive 
behavior in children is an effort that can be done in the 
family environment, school environment and community 
environment. The purpose of this study is to look closer 
at the effect of verbal abuse by parents and psychosocial 
conditions on aggressive verbal behavior in school-age 
children.7

Methods

This study used analytic research design with cross-
sectional approach. The purpose of this study was to 
determine the factors influencing verbal aggressive 
behavior of elementary school-age children. The 
independent variable of this study was parental verbal 
abuse behavior and child psychosocial factors, while 
the dependent variable was child verbal aggressive 
behaviors. The population in this study were all 
students aged 11-12 years in Surabaya and Jombang 
Elementary Schools. The sample in this study were 
all sixth-grader students aged 11-12 years old at the 
Elementary Schools of Surabaya and Jombang with 259. 
The research sample was selected using a proportional 
random sampling technique. The instrument used in 
this study was a questionnaire. This study used the 
following instruments: Parental verbal abuse behavior 
questionnaire based on theories of parental verbal abuse 
forms. The questionnaire used the Guttman scale with 
fifteen (15) questions with “Yes” answer being worth 
one (1) and “No” answer being worth zero (0). The 
children’s aggressive behavior questionnaire aimed to 
identify the forms of aggressive behavior that children 
did verbally which was measured based on five verbal 
aspects namely mocking, cursing, forcing, yelling, and 
scaring. Psychosocial instruments used instruments 
developed by the researchers, containing 8 questions, 
with answer “Yes” being worth (1) and “No” being 
worth (0). Data was collected at elementary schools in 
the Surabaya and Jombang areas. All instruments had 
been tested for validity and reliability. Data analysis was 
performed using logistic regression statistical tests. 

Results and Discussion

1. Respondent Characteristics Based on Parents’ 
Professions and Educations
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Table 1. Respondent Characteristics Based on Parents’ Professions and Educations

No. Fathers’ Professions Total (%)

1 Unemployed 15 5,7

2 PNS 65 25,1

3 Self-employed 107 41,3

4 Nomadic job 72 27,8

Mothers’ Professions

5 Unemployed 74 28,6

6 PNS 19 7,3

7 Self-employed 95 37,2

8 Nomadic job 71 27,4

Fathers’ Education

9 SD 22 84,9

10 SMP 89 34,3

11 SMA 105 40,5

12 Sarjana 43 16,6

Mothers’ Education

13 SD 56 21,6

14 SMP 88 34

15 SMA 104 40,1

16 Sarjana 11 4,3

Based on the above table, it was known that there were 107 (41.3%) self-employed fathers and 95 (37.2%) 
self-employed women. While fathers with high school education totaled 105 (40.5%) people and mothers with high 
school education totaled 104 (40.1%) mothers.

2. Child verbal aggressive behavior based on parental verbal abuse and child psychosocial factors.
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Independent Variables Mild Child Aggression Severe Child Aggression F %

N % N % N %

Mild Child Psychosocial 109 81,3 25 18,6 134 51,7

Severe Child Psychosocial 85 68 40 32 125 48,3

Mild Parental Verbal Abuse 164 79,6 42 20,4 206 79,5

Several Parental Verbal 
Abuse 30 56,6 23 43,4 53 20,5

Table 3. Independent Variable Significance

Independent Variables Significance Value

1. Parental Verbal Abuse 0,003

2. Child Psychosocial Factor 0,001

Logistic Regression Analysis, Nagelkerke R Square 0,080 squere, α = 0,05

Based on the above table, all independent variables significantly affected child aggressive behaviors, with 
significance value of parental verbal abuse of 0.003 and psychosocial factor of 0.001.

Discussion

Child psychosocial factors are one of the causes of 
aggressive behavior in addition to biological, familial, 
socio-cognitive, peer groups or groups, academic, 
community school factors.8 Biological factors are 
related to genetic temperament, family factors are 
related to parenting, environmental factors are related 
to group pressure or rejection. Environmental factors 
also influence acts of violence on children. The 
environment can increase the burden of child care 
and cause sudden environmental problems which also 
play a role in verbal violence. Television as the most 
effective media in conveying various messages to the 
wider community has the highest potential to influence 
the violent behavior of parents in children.9 Messages 
targeting the wider community have the potential to 
influence the violent behavior of parents in children. 
A study conducted by Fitriana et al. in 2015 showed 
that there was a relationship between the respondent’s 
environment and the possibility of parents verbally 

abusing pre-school children in Pendowoharjo Village, 
Sewon District, Bantul Regency.10 The environment has 
a big influence on the behavior of parents in verbal abuse 
against pre-school children. In accordance with the result 
of the study, it is known that parents who have a good 
environment have behaviors that tend not to verbally 
abuse their children. Conversely, parents who have a 
bad environment tend to verbally abuse their children.11

The results of the verbal abuse study of parents 
showed a high statistical value for the category of 
severe verbal abuse. Verbal abuse is one type of 
violence that often occurs in children. Verbal abuse is 
all forms of actions or utterances that have the nature 
of insulting, yelling, cursing, and frightening by uttering 
inappropriate words.12 Parental verbal abuse can occur 
because of minimal parental knowledge, where parents 
do not understand the process of child development, 
parents force children to do something and become 
angry when they could not, yelling and berating them. In 
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addition, parent economic factor may also be the cause 
of verbal abuse. In addition, parent economic factor may 
also be the cause of verbal abuse. Poverty can cause 
violence in children because of the increasing crisis in 
life and parents do not have room to look for economic 
resources. Because of these economic pressures, parents 
experience prolonged stress, become sensitive and 
eventually become irritable. Childhood verbal abuse 
may also increase risk for the development of PDs by 
increasing the likelihood that youths will experience 
profoundly maladaptive thoughts and feelings, such as 
mistrust, shame, doubt, guilt, inferiority, and identity 
diffusion during their most critical years of psychosocial 
development. 13

Child Verbal Aggressive Behavior

The result showed that some children at elementary 
school age exhibited mild verbal aggressive behavior 
and some others exhibited severe verbal aggressive 
behavior. Aggressive behavior that appears in individuals 
is closely related to anger that occurs in individuals. 
Aggressive behavior may be caused by the following 
action: There is an attack from another person, where 
the individual will reflexively give rise to an aggressive 
attitude towards someone who suddenly attacks or hurts 
whether with words (verbal) and with physical actions; 
the occurrence of frustration in someone.14

When individuals experience frustration, anger 
can arise which can arouse feelings of aggression; the 
expectation of retaliation or motivation for revenge, that 
is, when an angry individual is able to take revenge, the 
anger will be greater and the possibility of aggression 
will also increase. A study conducted by Sulastri in 2017 
showed that most of these students made verbal remarks 
that mocked, cursed, forced, shouted, and frightened to 
hurt the feelings of friends or for their own pleasure. 
This proved that the children had received verbal attacks 
from other people.15 Verbal aggressive behavior could 
arise due to situations such as provocation. Since the 
provocation is seen by the aggressor as a threat that must 
be dealt with by an aggressive response to negate the 
danger implied by the threat. In the face of threatening 
provocation, aggressors tend to believe that rather than 
being attacked it is better to attack first, or rather than 
being killed it is better to kill.16

Factors Influencing Child Verbal Aggressive 
Behavior

The result showed that there was an influence of 
verbal abuse of parents and child psychosocial factors 
on verbal aggressive behavior of school-age children 
in elementary schools. Factors that influenced parental 
verbal abuse were internal factors which included 
parental knowledge, in which many parents did not 
understand children’s developmental needs and force 
them to do things that they were actually incapable 
of doing and are angry at, shout and insult them and 
parenting experience factor in which a child who was 
abused by their parents will become aggressive and 
do what was done to them to their children when they 
become a parent. In social theory, it is stated that children 
imitate aggressive behavior committed by their parents, 
or imitation. This happens because a child has a high 
tendency to imitate. Violence that is seen or experienced 
by children continuously will form a mindset in children 
that the environment in which they live is not a safe place 
for them, so they will tend to be suspicious and cause 
aggressive behavior. Children who experience constant 
violence also tend to have lower self-esteem. Low self-
esteem leads to negative attitudes and reduces coping 
when frustrated, thus causing an aggressive behavior 
tendency in children.18

The dominant influence is the social change in 
people’s lives characterized by events that often cause 
tension, such as economic competition, discrimination, 
mass media (e.g. pornography, porno-action), 
recreational facilities (such as PlayStation), and night 
clubs, such as discotheques. This condition is a driving 
factor for the emergence of destructive (negative) 
behavior in adolescents. This study also identifies the 
community factors that become one of the environments 
for adolescents, indicated by several respondents’ 
answers that answer “often” and “sometimes” which 
indicated the dominant agreement regarding activities in 
the community.19

Verbal aggression is an aggression committed 
by utterance intended to hurt other people that may 
take forms as insults, cussing, coercing, yelling and 
scaring. Factors influencing school-age child aggressive 
behavior include biological factors that are typically 
comprehensive in nature, meaning that they can 
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affect all aspects of behaviors, from intelligence to 
immunity against stress. Biological factors that may 
influence one’s aggressive behaviors include genetics, 
cerebral system and blood chemistry. The next factor is 
psychological factors, where the aggressive behaviors 
exhibited are closely associated with anger within 
oneself. Relationships with peers are a source of social 
influence that is closely associated with aggression. An 
adolescent peer group can refer to neighborhood people, 
sports teams, friend groups, and acquaintance. Peer 
influence or peer group depends on the specific setting 
and context.17

Aggressive behavior can arise due to several 
reasons, one of which is when there is an attack from 
another person, the individual will reflexively exhibit 
aggressive attitude towards someone and suddenly attack 
or hurt with words (verbal) or with physical actions. 
One influential psychosocial factor is childhood trauma 
(psychological) or in other words, experiences that 
destroy a sense of security, a sense of ability, and self-
esteem that cause psychological injuries that are difficult 
to cure completely. Psychological trauma experienced in 
childhood tends to continue to be carried into adulthood, 
especially if the trauma is never realized by the child’s 
social environment.17-19

Conclusions

There is a correlation between parental verbal abuse 
and child psychosocial factor with elementary school-
age child aggressive behavior. Parents are advised to 
carefully word their utterances when conversing with 
their children. 
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Abstract
Hypertension is an unfinished health problem until now. Hypertension is a disease that causes stroke and 
decreases the quality of life. One of the preventable causes of hypertension is obese. The purpose of this 
study is observing the relationship between nutritional status, in this case obesity, and the incidence of 
hypertension in young adults (18-40 years) in Tomohon City. By utilizing a cross sectional approach, 
this research was conducted in January-December 2019 on young adults aged 18-40 years who visited 7 
community health centers in Tomohon. There were 4,040 samples who were willing to be involved in this 
study, who had never previously been diagnosed with hypertension by a doctor in any health facility.  Based 
on the Pearson’s chi-square test showed a p-value of age and the incidence of hypertension is 0.0001 < 0.05 
with estimated risk of 2.206 (CI 95%: 1.917-2.593). P-value of gender and the incidence of hypertension is 
0.0001 < 0.05 with estimated risk of 0.715 (CI 95%: 0.622-0.823). P-value of obesity and the incidence of 
hypertension is 0.0001 < 0.05 with estimated risk of 2.502 (CI 95%: 2.150-2.911). So, it can be concluded 
that there is a significant relationship between obesity and the incidence of hypertension
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Introduction
Hypertension is a leading cause of cardiovascular 

disease and premature death worldwide, especially in low 
and middle income countries like Indonesia1. It is also a 
serious public health issue2 . North Sulawesi Province, 
in which there is Tomohon city, is one of the contributors 
to high hypertension rates in Indonesia. According to 
Indonesia Basic Health Research (Indonesian: Riset 
Kesehatan Dasar/Riskesdas), Tomohon is the city with 
the highest prevalence of obesity in Indonesia from 2007 
to 20183

Based on data from Health Office of Tomohon, 
hypertension has consistently been one of the main 
metabolic diseases since 2009. Stroke as a result of 
hypertension has become a non-communicable disease 
that is prevalent in the Community Health Center in 
Tomohon. It is supported by hospital records in Tomohon 
which state hypertension as a metabolic disease suffered 
by both inpatients and outpatients. Direct survey shows 
that hypertension is included in the top 5 metabolic 
diseases in this population4 

Furthermore, according to Joint National Committee 
on Prevention, Detection, Evaluation, and Treatment 
of High Blood Pressure (JNC7), hypertension can be 
classified into Stage 1 (systolic 140-159 mm Hg and/
or diastolic 90-99 mm Hg) and Stage 2 (systolic >160 
mmHg and/or diastolic >100 mmHg)5. Most young 
adults are in the Stage I hypertension category and are 
unaware of the condition. They then continue to be 
exposed to risk factors until the disease becomes more 
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severe6 . 

Risk factors for hypertension consist of: 1) non-
modifiable risk factors such as race, age, sex, and 
heredity (family history of hypertension); and 2) 
modifiable risk factors, related to changeable behavior, 
such as obesity, stress, smoking habits, sedentary 
behavior, excessive alcohol consumption, excessive salt 
intake and hyperlipidemia7 

Obesity, accompanied by changes in hormonal 
levels, inflammation and endothelium, triggers the 
stimulation of several other mechanisms contributing to 
hypertension and increases cardiovascular morbidity8. 
Obesity is classified according to body mass index 
(BMI): Low body weight <18.5, Normal body weight 
18.5–23.9, Overweight 24.0–27.9, Obesity ≥ 289. 
Obesity is a serious global health problem. This is 
evidenced by the increasing trend of the prevalence of 
overweight and obesity in the last 20 years. 

In Indonesia, the prevalence increases from 
10.5% in 2007 to 21.8% in 2018. In adult males, there 
is an increase from 13.9% in 2007 to 19.7% in 2013. 
Additionally, in adult women, there is a very extreme 
increase reaching 18.1%, from 14.8% in 2007 to 32.9% 
in 2013. North Sulawesi Province is always in the first rank 
with a prevalence of 24.1% in 2013 and 30.2% in 2018. This 
situation is influenced by the extreme value of Tomohon, 

which is 33% in 2013 and around 40% in 20183,10

Moreover, several studies have shown that obesity 
has a significant relationship with the incidence of 
hypertension. A research conducted by Framingham 
concluded that being overweight contributes to 
hypertension cases11,12. It is in line with a research by 
Jullaman claiming that BMI classified as obese has 1.64 
times the risk of suffering from Stage 1 hypertension 
than normal BMI13. 

Based on the aforementioned background, the 
researchers are interested in observing the relationship 
between nutritional status, in this case obesity, and the 
incidence of hypertension in young adults in Tomohon.

Material and Methods
By utilizing a cross sectional approach, this research 

was conducted in January-December 2019 on young 
adults aged 18-40 years who visited 7 community health 
centers in Tomohon. There were 4,040 samples who 
were willing to be involved in this study, who had never 
previously been diagnosed with hypertension by a doctor 
in any health facility. Measurements were carried out 
using standardized tools and procedures by competent 
nurses. Blood pressure measurements were carried out 
3 times; the average of the three measurements was 
recorded as a result by ensuring that respondents were 
resting (inactive) and calm before being measured. 

Findings
Table 1 : Distribution of Variables

Variable Category Total (n=4040) %

Body Mass Index

Underweight 268 6.6

Normal 1544 38.2

Over Weight 1221 30.2

Obese 1007 24.9

Obese Incident
No (< 28 Kg/m2) 3033 75.1

Yes (> 28 Kg/m2) 1007 24.9
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Systolic Blood Pressure

Normal 1499 37.1

Pre Hypertension 1807 44.7

Stage 1 Hypertension 554 13.7

Stage 2 Hypertension 180 4.5

Diastolic Blood Pressure

Normal 1563 38.7

Pre Hypertension 1490 36.9

Stage 1 Hypertension 731 18.1

Stage 2 Hypertension 256 6.3

Hypertension Incidence
No (< 140/90 mmHg) 2936 72.7

Yes (> 140/90 mmHg) 1104 27.3

Gender
Male 1599 39.6

Female 2441 60.4

Age

18-25 years 1545 38.2

26-30 years 807 20.0

31-35 years 777 19.2

36-40 years 911 22.5

Table 1 showed that the proportion of males was 39.6% and females was 60.4%. There were 6.6% of people 
with BMI in underweight category, 38.2% of people with BMI in overweight category, and 24.9% of people with 
BMI in obese category. Thus, it can be said that there were 1,007 or 24.9% obese people (> 28 Kg/m2) and 3,033 
people or 75.1% who were not obese (< 28 Kg/m2). Besides, systolic blood pressure classified as normal was 37.1%, 
pre-hypertension was 44.7%, stage 1 hypertension was 13.7%, and stage 2 hypertension was 4.5%. Diastolic blood 
pressure classified as normal was 38.7%, pre-hypertension was 36.9%, stage 1 hypertension was 18.1% and stage 
2 hypertension was 6.3%. Thus, there were 2,936 people or 72.7% not included in hypertension category (< 140/90 
mmHg), and 1,104 people or 27.3% included in the hypertension category (> 140/90 mmHg).

Table 2 : The Relationship of Incidence of Hypertension Based on Age, Obesity, and Gender

Variable Category
Hypertension

p-value
No Yes Total

Age

18-30 years  1865 (63.5%) 487 (44.1%) 2352 (58.2%) 0.0001

31-40 years  1071(36.5%) 617 (55.9%) 1688 (41.8%)

Cont..Table 1 : Distribution of Variables
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Obese

No 2352 (80.1%) 681(61.7%) 3033(75.1%)

0.0001
Yes 584 (19.9%) 423 (38.3%) 1007 (24.9%)

Gender

Male 1097 (37.4%) 502 (45.5%) 1599 (39.6%)

0.0001

Female 1839 (62.6%) 602 (54.5%) 2441 (60.4%)

Based on Table 2, results of Pearson’s chi-square 
test showed a p value of 0.0001 <0.05. It indicates that 
there was a significant relationship between age and the 
incidence of hypertension with estimated risk of 2.206 
(CI 95%: 1.917-2.593), meaning that people aged >30 
years were estimated to have 2.2 times the risk than 
people aged <30.

The results of Pearson’s chi-square test obtained 
p value of 0.0001 < 0.05, indicating that there was a 
significant relationship between obesity with estimated 
risk of 2.502 (CI 95%: 2.150-2.911). It can be interpreted 
that people with a BMI > 28 Kg/m2 or classified as obese 
were estimated to have 2.5 times the risk of experiencing 
hypertension than those who were 2.5 times the risk of 
developing hypertension compared to people who were 
< 28 Kg/m2. 

The results of Pearson’s chi-square test showed a 
p value of 0.0001 <0.05, which means that there is a 
significant relationship between gender differences 
and the incidence of hypertension with estimated risk 
of 0.715 (CI 95%: 0.622-0.823). It indicates that males 
had 0.715 times the risk of experiencing hypertension. 
Therefore, it can be said that females were more at risk 
of getting hypertension than males at the age of 18-40 
years.

Discussion
The results showed that women are more at risk of 

getting hypertension than men at the age of 18-40 years. 
It proves a theory that as the age increases, the organ 
function decreases, and the prevalence of hypertension 
differs between males and females14-18.  Besides nearly 
a quarter (24.9%) of research subjects of young adults 
aged 18-40 years were obese, still far below the results 

of the 2013 Indonesia Riskesdas which claimed the 
prevalence of obesity was 33% in 2013 and about 40% 
in 20183,19. 

An interesting point about these results is that there were 
30.2% of subjects who were in the overweight category. If it 
is combined with obesity, more than half of young adults in 
Tomohon had non ideal body weight or tended to be fatter 
than they should be. This is much higher than the average 
prevalence of obesity from Riskesdas results in Indonesia; 
from 10.5% in 2007 and 21.8% in 2018. In addition, North 
Sulawesi Province is always in the first rank with a prevalence 
of 24.1% in 2013 and 30.2% in 20183,10. The prevalence close 
to results in this study can be seen in a research by Integrated 
Development Post for Non-Communicable Disease of Port 
Health Office (POSBINDU PTM KKP) Bandung in 2016 
on 202 samples showing that the proportion of overweight 
and obesity was 54.9%6. This is also in accordance with 
research which found that 53.61% of respondents are 
obese19. 

Results found that there were 2,936 people or 
72.7% not included in hypertension category (< 140/90 
mmHg), and 1,104 people or 27.3% included in the 
hypertension category (> 140/90 mmHg). These are 
close to results of research conducted by Samakul et al., 
in Tomohon, finding that the proportion of hypertension 
sufferers was 27.1% and respondents who did not 
suffer from hypertension were 72.9%20. This result 
is far above the 2018 Riskesdas results which found 
that, based on a doctor’s diagnosis in North Sulawesi, 
the proportion of hypertension was 13.2%. It was the 
highest result in Indonesia, considering that the national 
average percentage was 8.4%. However, it was below 
the results of the 2018 Riskesdas measurement, which 
was 33.12% for North Sulawesi3. The proportion of 

Cont... Table 2 : The Relationship of Incidence of Hypertension Based on Age, Obesity, and Gender
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this research is still far from the proportion obtained by 
Anggraini et al.,  62.89% of the subjects had high blood 
pressure or hypertension  and results of Posbindu PTM 
KKP Bandung in 2016 which found that the proportion 
of stage 1 hypertension was 41.7%6,19

The results of this study indicate a significant 
relationship between obesity and hypertension in 
Tomohon. This is in accordance with several previous 
studies conducted in various regions in Indonesia. One 
of them is a study conducted by Natalia in 2015 which 
found that obesity is the most dominant risk factor for 
influencing the occurrence of hypertension, which is 
2.16 higher than normal respondents. This is reinforced 
by a research by Anggraini et al., which claimed that 
there is a relationship between obesity and hypertension 
(p = 0.004)19. The same thing was also conveyed by 
Rohkusmawara and Syarif which stated that respondents 
who were obese (BMI > 25 Kg/m2) had a 1.681 times 
risk of suffering from stage 1 hypertension compared to 
those who were not obese6. 

Furthermore, previous research conducted by 
Anggara and Prayitno in showed a risk of 51.1 times. 
This may occur due to high fat intake21. It is supported by 
a research conducted by Kartika which stated that high 
fat intake has a 4.246 times risk of getting hypertension 
than those who consume low fat13,21,22. Sulastri et al., 
found that more than half of hypertensive patients were 
obese (56.6%) and there was a significant relationship 
between obesity and the incidence of hypertension (p 
<0.05; OR = 1.82) in Minangkabau ethnic community 
in Padang, this city is famous for its foods that contain 
lots of fat23. Results of research related to a high-fat 
diet carried out in young adults aged 18-40 years at 
Rurukan Health Center, Tomohon showed a significant 
relationship between unusual food consumption and the 
incidence of hypertension (p = 0.032)24. However, this 
study also shows different results from previous studies 
using 108 samples aged 45-60 years. It was only in one 
sub-district, Central Tomohon District, Tomohon in 
2014 which showed no significant relationship between 
obesity and hypertension (p = 0.639> 0.05); although 
this study claimed that the prevalence of hypertension in 
the community was quite high (68.5%)25.

Although the mechanism is still an area of this 
study research, the relationship between obesity and 
hypertension cannot be separated in both children 
and adults. Those that play a role in the pathogenesis 
of obesity-related hypertension that are considered 

important are activation of sympathetic nervous system, 
insulin resistance, and inflammation which can increase 
the profile of altered vascular function and consequently 
hypertension, and leptin and other neuropeptides that are 
thought to explain a possible link between obesity and 
development of hypertension26. 

Conclusions 
Based on the results discussed, it can be concluded 

that there is a significant relationship between obesity 
and the incidence of hypertension. Additionally, there 
is a high proportion of people with hypertension and 
obesity in young adults in Tomohon City. Considering 
high prevalence of hypertension and obesity, it is 
necessary to optimize the prevention and control of non-
communicable diseases. 
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Abstract
Health care professionals are bound by the duty of providing the best possible care to their clients. To abide 
by this, one needs to constantly learn and imbibe the advances in the field. Evidence-based practise should 
be built on the firm foundation of evidence synthesis. A professional may be a clinician, an academician, or 
a researcher per se, but contribution to the evolution of their profession is an indispensable responsibility. 
Conducting research is a scientific process which when combines with the art of writing the manuscript 
influences innumerable lives in more than one positive way. Publication of findings not only helps one in 
professional development but also helps others globally in upgrading their services to benefit humankind. 
The process of drafting and publishing a manuscript needs initial guidance that appears to be missing as a 
major part in the health science curriculum. In this article, we aim to outline the practical points to facilitate 
the process of writing a manuscript for publication. This article includes the information on types of accepted 
articles, the pattern of manuscripts, gold standard guidelines, tips to draft each section of the manuscript 
(including cover letter), and how to choose a journal for publication, which would help to reduce the time 
required to prepare a draft and to increase the probability of acceptance of the manuscript for publication.

Keywords: manuscript, research, scientific paper, scholarly writing, journal publication

Introduction
Researchers are known to be frontiers of knowledge. 

In the ever-evolving field of health science, updating 
knowledge and skills is utterly crucial. Publications 
constitute the basis of evidence-based practice, aimed 
at providing the most efficient patient care available 
and enhancing professional expertise (1). Although 
many professionals are keen about publishing their 
research, most find the process daunting as this skill 
set is underrated in the curriculum (2). Research plays 
a significant role in developing clinical practices and in 
implementing new health policies. A logical scientific 
approach is needed since it generates new claims (3). 
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This review strives to throw light on the process of 
efficient drafting and publishing manuscript for novice 
writers.

Types of accepted articles:

We witnessed that with the advancement in the 
quality of journals emerges the specificity of whether the 
manuscript complies with the journal’s scope and aims. 
Furthermore, the qualitative and indexed journals are 
specific about considering the type of research that they 
would carry forward for a further editorial review. There 
are a few journals, which publish the original research 
exclusively, while some only publish case reports.

1. Systematic reviews and meta-analysis are the 
most gold standard articles in research, which fall into 
the first level of evidence in research.

2. Original research encompasses randomised 
trials, experimental studies, surveys etc. They form the 
most significant part of the level of evidence hierarchy 
in research. The original researches provide momentum 
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to a majority of reviews and case reports.

3. Non-research publications include review 
papers, book reviews, opinion papers, letters to the 
editor, case reports, case series, editorials, fi lm reviews, 
‘unique’ categories (e.g. clinical picture in the Lancet, 
ten-minute consultation in the BMJ), etc. They carry 
unprecedented importance in publications for providing 
an insight into the research ecosystem. 

Guidelines/Checklist:

To upgrade the quality and accessibility of the 
research, the research scientists have developed gold 
standard guidelines to ease the cumbersome process of 
maintaining the quality of research. These guidelines 
assist the researchers in designing their research protocol 
and polishing it into a scientifi c manuscript. The 
EQUATOR (Enhancing the Quality and Transparency 
Of health Research) network is the most trusted database 
to explore the research guidelines, which provide 
explanations to assist researchers worldwide in framing 
their studies.

Majority of journals follow guidelines published 
by the International Committee of Medical Journal 
Editors, wherein the most common reporting guidelines 
(by EQUATOR Network and the NLM’s Research 
Reporting Guidelines and Initiatives) include-

• Randomized controlled trials (RCTs) follow the 
Consolidated Standards of Reporting Trials (CONSORT) 
guideline,

• Systematic reviews and meta-analyses follow 
the Preferred Reporting Items for Systematic Reviews 
and Meta-Analyses (PRISMA) guideline,

• Studies of diagnostic accuracy follow the 
Standards for Reporting Diagnostic accuracy studies 
(STARD) guideline,

• Case reports follow the Consensus-based 
Clinical Case Reporting (CARE) guideline, etc.

In 2015, EQUATOR designed an easy fl ow chart to 
assist authors, peer reviewers and editors fi nd the most 
relevant checklist and reporting guideline to carry out a 
study (Fig 1).

Figure 1. EQUATOR reporting Guideline Decision Tree.

Journal Indexing

Journal Indexing, also known as bibliographic 
indexes or bibliographic databases, refer to the collection 
of the scientifi c journals, which is arranged systematically 

according to streams, speciality, subjects, topics or area 
of interest (4). Some journals are indexed in multiple 
databases, whereas some adhere to a single indexing 
database. Often, the databases include journals after 
checking their brief criteria or quality. The researchers 
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extensively use the journals indexed in PubMed, Scopus, 
Web of Science, and Science direct databases to learn 
and cite the knowledge for their researches. The quote 
“Standing on the shoulder of the giants” perfectly fits 
this context. Furthermore, the journals are classified 
based on impact factor, quartiles (Q-ranking), h-index, 
cite index, and so forth. Nonetheless, there are some 
databases, which are commercially available and include 
journals without undergoing any qualitative check.

Globally, researchers recommend the journals 
indexed in Journal Citation Reports, which are 
acknowledged by the United States National Library 
of Medicine and National Institutes of Health shared 
website, PubMed (5). These journals comprehend 
the peer-review process, thereby ensuring the 
commencement of better studies for other researchers. 
Besides, if a medical, surgical, or scientific society 
supports a journal, or if it belongs to a well-known 
publisher, such as Springer, Elsevier, Wiley, and Taylor 
and Francis, it is suggestive of good quality (1). The 
ethical principle of most indexed journals implies, 
to prevent simultaneous submissions, a manuscript 
submitted to one journal should not be submitted to 
another simultaneously but can be submitted to the latter 
after rejection from the former.

MiSeRY

The prevalence of manuscript rejection syndrome 
(MiSeRY) is growing in the health care community. An 
increasing number of medical professionals attempting 
for manuscript publication and low acceptance rates 
by indexed journals are the key contributing factors to 
MiSeRY (6). The symptoms in this condition closely 
resemble those with the Kübler-Ross stages of grief 
but the time duration between the denial phase and the 
acceptance phase is markedly variable. It is more likely to 
be experienced by first authors and by authors who have 
high expectations of acceptance before the submission. 
Mastering the Coping and reLaxing Mechanisms (CaLM) 
and tempering the expectations taking in view the 
journal acceptance rates can help to alleviate MiSeRY. 
Senior authors, who have experienced MiSeRY in their 
developmental research years, develop strengthened 
Coping and reLaxing Mechanisms (CaLM), which 
protect against a probable state of enduring MiSery 
(7). However, some journals strive to minimize author 
expectations by publishing their low acceptance rates, 
and wise selection of manuscripts directed for external 
review enhances this effect (7).

Predatory journals

New researchers sometimes get confused in 
selecting the journal, understanding their format, open 
access policy, scope. Hastiness and eagerness to submit 
a manuscript can sometimes be indecisive, as according 
to the researchers, it can lead to manuscript submission 
in predatory journals, hijack journals, or cloned journals. 
Pseudo or predatory journals are those that accept and 
publish nearly all the submissions. They charge fees for 
the processing of the article (or publishing), inform about 
the unethical aspect after acceptance or do not notify at 
all, and falsely claim peer review. Authors must avoid 
submitting research manuscript in these journals and 
avoid citing articles from these journals. It is necessary 
to encourage researchers to crosscheck both the journal 
and the database to inspect a journal’s current indexing.

Open-access journal

Publishing a manuscript in an open-access journal 
increases the size of the audience significantly since 
your article is freely accessible to the readers. However, 
researchers from low-income countries find it difficult 
to publish their work due to the high cost. Nonetheless, 
some qualitative journals allow free submission and 
publication of original researches. Besides, there are 
journals called hybrids in which some of the articles are 
open access.

Manuscript format

The basic formations or templates of the 
manuscript and word limits are available in the 
section ‘instruction to authors’ of each journal.

Most of the published articles follow ‘IMRaD’ 
pattern (7).

• An introduction usually constitutes about 10 
% of the manuscript. It must include a maximum of 
three paragraphs, which reveal what is known, what 
is unknown, and how does the study fill the gap or 
serve its purpose.

TIP: The introduction section must not include 
‘Literature Review.’ Furthermore, cite reviews to 
allow readers to find out more information.

• Materials and Methods commonly include 
6-9 paragraphs, constituting about 20 - 30 % of the 
manuscript depending upon the type and complexity 
of the study. This section should mention the steps 
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followed in the study, which one can replicate later.

A trick for drafting a comprehensive section is 
incorporating ‘STUD’:

• Subheadings to describe different sections

• Tests and statistical parameters

• Use of past tense to describe the procedure

• Description of methods in brief, and 
citation(s) to fi nd more information.

TIP: To present this section, researchers should 
go through ‘Instructions for Authors’ in the target 
journal to see the layout. Besides, go through 
previously published articles or sample reports on 
the journal website.

• Results usually comprise of 6-9 paragraphs, 
constituting 20-30% of the manuscript. The fi ndings 
obtained after putting the methodology in practice 
belongs to results. Use subheadings and logical 
order. Demonstrate the data, but do not discuss. 
Initial results characterize the environment or study 
representativeness before presenting the fi ndings (e.g. 
table showing demographic data of the participants). 
The fi nal data can be displayed in numbers, tables, 
graphics, and/or p values.

TIP: Image can explain the fi ndings better 
than the text as goes the quote “a picture is worth a 
thousand words.”

Discussion and Conclusion
Discussion constitutes 20 – 30 % of the word count, 

and includes the description and interpretation of the 
fi ndings. The importance of the study in changing the 
status quo is made comprehensive. The results of the 
study are compared with those of the previous studies 
(whether the study conforms or confronts or adds to 
what is already known?) and are seen in the view of 
related literature which also includes the limitations of 
the study (8) Besides, discussion recognizes clinical 
implications and future perspectives. The conclusion 
includes a paragraph about the takeaway message of the 
study. It may be included in the last paragraph of the 
discussion.

This standard structure:

• Gives a logical fl ow to the content,

• Makes the manuscripts consistent and easy 
to read,

• Provides a “map” so that readers can quickly 
fi nd the content of interest, and

• Reminds authors what content to include.

Research Question

A good research question (RQ) provides detailed 
focus to the problem statement, details and refi nes the 
issue under study, directs data collection and analysis, and 
lays the context of research. Acronym ‘FINERMAPS’ 
represents a good research question (Figure 2) (3,9)

Figure 2 – FINERMAPS acronym.
Formulating the RQ involves:

1. Express the RQ in your own words.

2. Write down the RQ as thoroughly as possible.

3. Divide your question into concepts.

4. Specify the study population.

5. Refer to the intervention or exposure under 
investigation, if any.

6. Refl ect the outcome of interest.

Writing sequence

The standard journal manuscript section usually 
follows the order ‘Title, Abstract, Introduction, Materials 
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and Methods, Results, Discussion, and Conclusion,’ this is not the finest order to compose the manuscript sections. 
Table 1 demonstrates a recommended strategy universally accepted to write a manuscript(10). This order, when 
followed, will assist in writing a logical and efficient manuscript.

Table 1: Strategy to write a manuscript (10)

1. Materials and Methods
Start with writing these two first, while planning and execution of the 

experiment and while collecting the results.
2. Results

3. Introduction
Write these three sections next, after the analysis of results and after deciding 

which journal to submit for publication.4. Discussion

5. Conclusion

6. Title
Write these at last since they depend upon other sections.

7. Abstract

Title

The title is the first introduction of the work 
to the readers. Therefore, an effective title must be 
‘SECULAR’:

• Simple to understand

• Efficient to provide a content overview

• Concise and in common terms

• Unique to grab attention and attract readers

• Limiting word count between 12 to 15

• Avoiding jargon, non-standard abbreviations 
and Roman numerals

• Reader-friendly and conforming to the journal 
requirement

The following parameters help to formulate a 
suitable title:

1. The aim of the research

2. The scope of the research

3. The narrative tone described by the type of 
research

4. The methodology and the results of the study

Three types of titles commonly used in journal 
articles are:

1. Declarative: It makes a declaration while 
summarizing the study and its results. This type provides 
the most insight into the contents of the paper.

2. Descriptive: It describes the study but falls 
short of revealing the results, and often includes details 
about the method.

3. Interrogative: It represents the research or 
restates the problem in the form of a question, commonly 
excluding the details of the study (11).

Tips: Some journals have specific guidelines for 
titles too!

Tricks:

• Form a sentence using the identified keywords 
liberally. Then, trim and reword the sentence.

• For longer titles, use a subtitle separated from 
the main title with a colon or a dash.

• A formula to structure:

[Result]: A [method] study of [topic] among [sample]

Example: Exercises enhance the quality of life: An 
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experimental study of tai chi in Osteoarthritis patients.

Abstract
An abstract should encompass ‘3S’:

• Summary of the content

• Shortcut for saving time of busy researchers

• A stand-alone section that is complete in itself

Types of abstract-

Unstructured abstract: It is in paragraph form. The 
authors are free to present the summary within the 
prescribed word limit.

Structured abstract: It has predefined subheadings 
like IMRaD pattern. This makes it more informative and 
easier to read than the unstructured ones (12).

It is the most accessed part; it encourages researchers 
to read the entire paper further. However, most readers 
prefer to read only the abstract (11). An interesting and 
well-written abstract helps to accelerate the peer-review 
process. Usually, only the abstract of an article shows 
up in the indexing databases such as Web of Science or 
PubMed.

The abstract must answer the following questions 
about the manuscript:

• What was performed in the study?

• Why did you do it?

• What were the findings?

• What is the usefulness and importance of the 
findings?

TIP:

• For the abstracts, journals often lay a maximum 
word limit, which is roughly 250 to 300 words. It does 
not allow citations.

• These ensure the appearance of the entire 
abstract in the indexing services.

• Besides, the journals prescribe the type of 
abstract as per the article type to be submitted.

Keywords

Keywords are the tool, which assists the search 

engines to find relevant papers and provide more 
searchability of the research. Furthermore, the database 
search engines allow readers to find them. This enhances 
the number of people who will read and cite the article.

The ‘ABC’ rule to choose the keywords wisely:

• Assure coverage of relevant terms

• Be specific to the field or sub-field of the 
research

• Conform to the manuscript content 
representation

A means to identify the keywords is to write a 
sentence describing the study and remove conjunctions 
and prepositions. This provides a list of terms, which 
one can use while searching the Medical Subject 
Headings (MeSH) terms in PubMed database (13)
writing, and submitting a research manuscript to a 
peer-reviewed journal is described.\nSUMMARY: The 
research project and writing-related activities should 
be conducted concurrently along a clear timeline 
developed with input from all members of the writing 
team. Issues of conformance to standards of scholarly 
publishing (e.g., ordering of the author list, contributor 
acknowledgments, disclosure statements.

Tip: MeSH terms form effective keywords.

Tables and figures

The pictorial representations communicate with the 
findings clearly and quickly. This provides the work 
with a professional appearance and attracts readers.

A well-designed table has ‘CDEF’.

• Clear and concise legend or caption to describe 
the table.

• Data divided into categories.

• Enough spacing between the columns and rows.

• Font legible and as per journal requirement.

Figures can be:

• images, which include scale bar and label 
important items,

• data plots, which label axes and specify units, or

• Schematics, which highlight only key elements.
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TIPS:

• Figures with legends must supplement the 
reported data instead of simply repeating the already 
mentioned.

• A resolution of 72 PPI is usually sufficient for 
online publication, and 100 PPI in print. However, some 
journals recommend even higher resolution.

• Avoid manipulation of the images.

• While using any processing software, e.g. 
Inkscape, state its use.

• Keep copies of the original images if the 
reviewer requests for them during the review process.

References
The instruction for authors’ column specifies the 

citation of the maximum number of references. The 
‘CLEAR’ trick for reference citation includes:

• Citation style recommendation should be 
checked. The commonly used citation styles include the 
Vancouver style, American Psychological Association 
(APA) style, Harvard style, Chicago style, Modern 
Language Association (MLA) style, Oxford style, etc. 
However, most journals recommend Vancouver style 
(14).

• Latest references, not more than 10 years old, 
should be cited (exception is the first discovery or first 
mention of something in the literature).

• Ease the work using referencing software like 
Zotero, Mendeley etc.

• Aim to read the best evidence available.

• Relevant studies should be cited.

Formatting

Most journals recommend the following:

• Text is usually 12-point sized, double-spaced, 
left-aligned, and Times New Roman font (15).

• Use the same heading styles across the paper for 
up to three heading levels.

• Use three font sizes and three typefaces at the 
most.

• Mention the number the pages.

• Usually, the Figures and Tables altogether 
follow the references.

Quality of paper

The quality of the paper follows ‘SUGAR’:

• Spellings: They are as per the journal 
requirement for the type of English (American or British) 
and without errors.

• Use of tense: Follow the past tense for the 
methods and results, and present tense for general facts 
and conclusion. Most researchers recommend the use of 
an active voice.

• Grammar: Use determiners, articles, and verbs 
carefully.

• Authors’ ideas and presentation: Maintain 
originality and correctness.

• Reading fluidity- Follow a logical flow 
throughout the article, like a story.

Plagiarism

Plagiarism refers to representing the work of 
another author or previous self-work without proper 
acknowledgement or citations. Plagiarism may contribute 
to a prompt rejection of the manuscript (16,17). There is 
ample software available for checking plagiarism, e.g. 
Turnitin and iThenticate, which are subscription-based. 
Before submitting the manuscript to the journal, it is 
preferable to keep a pre-check on manuscript plagiarism 
and keep it below 10 per cent.

Ethical clearance / Helsinki declaration

It is significant to take the Institutional Review Board 
(IRB) approval for the study before its implementation. 
Most peer-reviewed journals request a declaration that 
local IRB approved the study (14). Besides, the statement 
of IRB approval should include informed consent. While 
reporting research involving human data, the authors 
should indicate in the Methods section whether a legally 
qualified Ethics Review Committee (institutional or 
national) has evaluated and approved the followed 
procedures. Should there be no formal ethics committee 
available, then the study must follow the 2013 Helsinki 
Declaration.

Conflict of interest
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Conflict of interest and bias is possible when a 
secondary interest (such as financial gain) affects 
a primary interest-related professional judgment 
(such as the validity of the research). Conflicts may 
emerge from financial relations, personal relations or 
rivalries, academic rivalry and intellectual convictions. 
Nonetheless, the readers must be able to judge whether 
the relationships and activities of an author are relevant 
to the content of a paper, which requires transparent 
disclosures. Complete disclosure by an author indicates 
a commitment to transparency and helps preserve trust in 
the scientific process. An intentional failure to disclose 
the relationships or activities set out in the journal’s 
disclosure form is a form of misconduct. Many journals 
require that authors fill out a form for the disclosure 
of conflicting interests, apart from mentioning the 
manuscript. 

Authors

The principal investigator is the first author who 
does the majority of work, and the sequence of co-
authors follows the order of the magnitude of their 
contributions (13)writing, and submitting a research 
manuscript to a peer-reviewed journal is described.\
nSUMMARY: The research project and writing-related 
activities should be conducted concurrently along a 
clear timeline developed with input from all members 
of the writing team. Issues of conformance to standards 
of scholarly publishing (e.g., ordering of the author list, 
contributor acknowledgments, disclosure statements. 
The corresponding author is the one responsible for 
communicating with the journal during the publication 
process (14). International Committee of Journals 
Medical Editors (ICJME) has devised the authorship 
criteria in four sections, which encompass the substantial 
contribution, drafting of the content, approval of the 
manuscript, and the common agreement between the 
authors on carrying out of research and preserving the 
integrity of the entire study (18).

All those designated as authors must satisfy all 
four criteria. Besides, acknowledge those who do not 
meet these criteria. Non-author contributions include 
general supervision of a research group or general 
administrative support, writing assistance, technical 
editing, language editing, and proofreading. Author’s 
contribution needs to be stated for many journals (13)
writing, and submitting a research manuscript to a 
peer-reviewed journal is described.\nSUMMARY: The 
research project and writing-related activities should 

be conducted concurrently along a clear timeline 
developed with input from all members of the writing 
team. Issues of conformance to standards of scholarly 
publishing (e.g., ordering of the author list, contributor 
acknowledgments, disclosure statements.

Title page

The title page showcases the title of the article, 
details and affiliation of the authors with disclaimers, 
funding support, total word count, and sometimes the 
number of tables and figures.

Covering letter

This letter to the journal’s editor represents an 
opportunity to sell the idea in the manuscript. It 
emphasizes on the submitted manuscript’s relevance 
with the aims and scope of the journal and its efficacy 
to fill the gap in current knowledge. It is paramount to 
mention that the submitted manuscript neither has been 
published before nor is under consideration in any other 
journal.

Conclusion
It is paramount to comprehend the art of writing 

a manuscript while framing and writing one. The 
writing style of the manuscript must be simple yet 
powerful. To ensure the readers’ engagement, the 
content of the manuscript should have fluidity. It is 
advisable to check the recommended templates on the 
journal website, meanwhile, maintain the manuscript 
quality. Nonetheless, ensure that the manuscript fulfils 
the aims and scope of the target journal. Beyond all 
considerations, one must check the plagiarism before 
submission to decrease the rate of manuscript rejection.
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Abstract 
Background: Toothbrushes play a significant role in disease transmission as they act as a reservoir for 
microorganisms and aid in increasing the risk of infection in any individual. In recent years, the necessity 
of toothbrush disinfection has gained importance. Toothbrush disinfection should be recommended as a 
routine practice for all individuals.  This study aimed to assess the knowledge, attitude, and practice of 
undergraduate students regarding toothbrush contamination and disinfection. 

Materials and methods: This study involved 446 undergraduate students between the age group of 18 to 23 
years. A validated questionnaire was used to assess the knowledge, attitude, and practice of undergraduate 
students regarding toothbrush contamination and disinfection. The study showed that 24.89% of the students 
disinfected their toothbrushes and 75.11% did not use any disinfectant. 78.92% of the students feel that 
bacteria as the main mode of toothbrush contamination. 84.40% of the students feel that the disinfection of 
the toothbrush is necessary whereas 15.69% feel that toothbrush disinfection is not necessary. 61.29% of 
students did not know toothbrush disinfection.

Conclusion: Fewer students have sufficient knowledge about toothbrush contamination and practice the 
disinfection methods, whereas the majority of the students are unaware of the contamination of toothbrushes 
and the use of disinfectant methods. 
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Introduction
Toothbrushes are essential for the removal of 

dental plaque and for maintaining oral hygiene, but the 
remnants on their bristles may encourage the growth of 
numerous microorganisms.1 Toothbrush after the use 
may be contaminated with several bacteria and viruses. 

The toothbrush thus contaminated can play a vital role 
in the transmission of many oral diseases.2 Glass et. 
al., observed that the use of a contaminated toothbrush 
aggravates the injuries of oral tissues when compared 
with a germ-free toothbrush and may lead to septicemia 
due to microbial transmission.3 Few studies also stated 
that toothbrushes of both healthy individuals and patients 
with illness contain both opportunistic and pathogenic 
microorganisms, in significant numbers which might 
induce cardiovascular, respiratory, and renal problems.3 

Taji et.al.,  in his study  reported that toothbrushes 
stored in bathrooms show higher  contamination, levels, 
as the environment is contaminated highly by aerosol 
dispersion.4 Many studies have recommended the 
need for disinfection of toothbrushes using different 
methods to prevent various diseases.5,6 Disinfection of 
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toothbrushes should be suggested as a regular  practice 
to the patients.5 Some of the recommended methods of 
disinfection methods are immersing in a disinfecting 
solution like Chlorhexidine gluconate, Listerine, Sodium 
hypochlorite 1%, spraying of antimicrobial solutions 
like Cetylpyridinium chloride on bristles, immersion  in 
alcohol,  and using microwave irradiation and ultraviolet 
light.7 As contamination of toothbrushes occurs after 
repeated use, hence it is recommended to disinfect 
the toothbrush every time prior to brushing.8 Thus the 
our study aimed to assess the knowledge, attitude and 
practices of undergraduate students regarding toothbrush 
contamination and disinfection.

Materials and Methods
A cross-sectional survey was conducted after 

obtaining ethical approval from the Institutional Ethical 
Committee. The participants were explained in detail 
regarding the importance of the survey and written 
informed consent was obtained from all the students 
who were willing to participate in the study. A total of 
446 undergraduate students between the age group of 
18 to 23 years, from Melaka Manipal Medical College, 
Manipal, participated in this study. The sample size was 
calculated based on the prevalence rate of a previous 
study.9 A closed-ended questionnaire containing 15 
items was modified from the previous literature10 and 
distributed to the students. The questionnaire consisted 
of basic questions regarding the knowledge and practices 
regarding toothbrush contamination and disinfection. 
The responses from each student were collected and 
tabulated. The tabulated data were statistically analyzed 
using SPSS-15.0 with descriptive statistics and the Chi-
square test. Differences with P < 0.05 were considered 
statistically significant.

Results 
A total of 446 students, including 318 females 

(71.30%) and 127 males (28.48%) filled the 
questionnaire. Students ranged in age from 18 to 23 
years (mean age ± standard deviation: 20.42 ± 1.75 
years). Of the participants, 24.88% were dental students, 
47.75% medical students, and 27.35% of students from 
the foundation course as seen in table 1.

A total of 24.89% of students disinfected their 
toothbrush and 75.11% of students did not disinfect 

their toothbrushes.  A statistically significant difference 
between the two groups was seen (P-value <0.05*). A 
statistically significant (P<0.05) difference was also 
seen between the students who had and who did not have 
sufficient knowledge about toothbrush contamination 
and disinfection. Only 38.79% (n=173) of the students 
had prior knowledge regarding toothbrush contamination 
and disinfection.  About 54.04% (n=241) of students did 
share their toothpaste with other individuals and 45.96 
% (n=205) of students did not share their toothpaste with 
other individuals [Table 2]

The majority of the students (84.30%, n= 376) 
felt that the disinfection of toothbrush was necessary, 
and there was a statistically significant difference 
observed (P <0.05) between the students who felt the 
need for disinfecting the toothbrushes and who felt 
disinfection not necessary.  Around 64.57% (n= 288) of 
students felt that every individual need to disinfect their 
toothbrushes and 23.99% (n=105) of the students felt 
that disinfection was required only for hospitalized and 
immunocompromised patients [Table 2].

About 86.55% (n=386) of the students believed that 
contact between toothbrushes was the main concern and 
13.45% (n=60) of the students did not feel it important, 
and there was statistically significant difference observed 
(P <0.05). Most of the students reported that they stored 
their toothbrushes in open contact with the surroundings 
inside the bathroom (n = 311, 69.73%) and in a closed 
cabinet inside the bathroom (n =106, 23.77%), outside 
the bathroom in closed cabinet (n =14, 3.13%), outside 
the bathroom in open contact with the surroundings (n = 
15, 3.36%). About 86.32% (n=385) of the students felt 
that sharing the toothbrushes was the normal mode of 
infection transmission from a toothbrush and 78.92% 
(n=352) felt that bacteria were capable of causing 
toothbrush contamination [Table 2]. 

 The majority of the students (68.16% n=304) 
rated their oral hygiene to be good and 11.66% (n=52) 
of the students as excellent [Table 3]. The difference 
in self-rating of oral hygiene between the student was 
also statistically significant (P <0.05). The majority of 
the students (n=396, 88.79 %) brushed their teeth twice 
daily and 50.22 % (n=224) changed their toothbrushes 
once in three months [Table 4].
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Table 1: Distribution of Study participants based on Age, Gender and Study Course

Age: Mean (SD) 20.42( 1.75)

Gender (n=446) n(%) P value

Male 
Female 

Transgender

127 (28.48)
318 (71.30)

1 (0.22)
<0.05*

Study participants (n=446)

BDS
MBBS

FIS

111 (24.88)
213 (47.75)
122 (27.35) 

0.0000000201
<0.05*

  * Level of Significance <0.05*

Table 2: Knowledge regarding toothbrush contamination and disinfection among study participants

Questions 
Yes

n ( %)
No

n(%)
P value 

Do you disinfect your toothbrush 111(24.89) 335 (75.11) <0.05*

Do you have any knowledge about 
toothbrush cleaning and disinfection 173 (38.79) 273 (61.21)

0.00000213
<0.05*

Do you share your toothpaste with other 
individuals 241 (54.04) 205(45.96)

0.0975
ns

In your opinion is toothbrush disinfection 
necessary 376 (84.30) 70 (15.69)

<0.05*

If Yes, Everyone 
Special patient groups such as 

immunosuppressed individuals, 
hospitalized patients and children

Not sure

288 (64.57)
107 (23.99)

51 (11.43)

<0.05*

In your opinion is the contact between 
toothbrushes an important issue 386(86.55) 60(13.45)

<0.05*

In your opinion which microorganism causes toothbrush contamination

Bacteria
Fungi
Virus 

No Idea

352 (78.92)
43 (9.64)
3 (0.67)

48 (10.76)

<0.05*
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What is the common mode of transmission of infection from a toothbrush 

Sharing the same toothbrush holder
Sharing the tooth paste
Sharing the toothbrush

Using frayed bristled toothbrush

25(5.61)

20 (4.48)
385(86.32)
16 (3.59)

<0.05*

Where do you store your toothbrush? 

In the bathroom - in a closed cabinet 106 (23.77)

<0.05*

In the bathroom - in open contact with 
the surrounding 311(69.73)

Outside the bathroom - in a closed 
cabinet 14 (3.13)

Outside the bathroom - in open contact 
with the surrounding 15 (3.36)

  * Level of Significance <0.05*, ns- Not significant

Table 3: Self –Rating of oral Hygiene by the study participants

How do you rate your oral hygiene n( %) P value 

Excellent
Good
Fair
Poor

52 (11.66)
304 (68.16)
88 (19.73
2 (0.45)

<0.05*

  * Level of Significance <0.05*,

Table 4: Distribution of study participants according to on their practice regarding toothbrush care

How do you store your toothbrush n( %) P value

In a toothbrush holder shared with 
others

Separately from the toothbrushes of 
others

177 (39.69)
269 (60.31)

0.0000164 (<0.05*)

How often do you brush your teeth

Once a day
Twice or more a day

50 (11.21)
396 (88.79)

<0.05*

Cont... Table 2: Knowledge regarding toothbrush contamination and disinfection among study participants
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How often do you change your toothbrush

Once every 3 months
Once a month

Bimonthly
After 3 months or more

224 (50.22)
72 (16.14)
74 (16.59)
76(17.04)

0.934
ns

  * Level of Significance <0.05*, ns- Not significant

Cont... Table 4: Distribution of study participants according to on their practice regarding toothbrush 
care

Discussion 
The survey was done to assess the knowledge, 

attitude, and practices of undergraduate students 
about toothbrush contamination and disinfection. 
Approximately 61.21% of students had no knowledge 
about the disinfection of toothbrush and 75.11% of 
students did not disinfect their toothbrushes. However, 
84.30% of students indicated that toothbrush disinfection 
was necessary. A statistically significant difference 
was found between students having knowledge about 
toothbrush disinfection and not having knowledge about 
disinfection.

Around 24.89% of the students disinfected their 
toothbrushes and statistically significant differences 
were found between the students who had knowledge of 
disinfecting the toothbrush, with a significantly higher 
number of students responding positively to whether 
toothbrush disinfection was needed. Many studies have 
assessed the oral health attitude and practices among 
undergraduates in different countries, found that most 
students brush their teeth at least twice a day.11 In the 
present study, approximately 88.79% of the students 
brushed their teeth twice daily or more and 50.22% of 
the students felt that replacement of the toothbrushes 
should be done once in every 3 months. However, most 
of the previous studies are done only on the dental 
undergraduate, postgraduate students, and dentists.9,10,13 
In our study, medical undergraduate students are also 
included so the results cannot be directly compared.

Contamination of the toothbrushes occurs due 
to several factors like storage conditions, toothbrush 
location, sharing of toothpaste, microbes in the oral 
cavity, and cross-infection. Recommendations for 
storage of toothbrush include using cup hooks for hanging 

the brushes, using a brush box, using closed and vented 
containers.12 In the present study 86.32% of the students 
felt that sharing the toothbrushes was the usual mode of 
infection transmission from a toothbrush and 78.92% 
felt that bacteria were capable of causing toothbrush 
contamination. The results of this study are similar to the 
previous studies, which also reported bacteria as the main 
causative agent for toothbrush contamination. 9, 10, 13 
Earlier studies have observed a higher number of bacteria 
in toothbrushes stored in closed containers compared to 
those open environments.10,12,14 Increased chances of 
bacterial survival on toothbrushes are observed with the 
use of a toothbrush cap. Generally, contamination may 
occur when toothpaste and brushes are shared, or when 
toothbrushes are stored with the toothbrushes of other 
individuals. Toothbrushes are made of nylon synthetic 
resin bristles, which reduces bacterial growth as they 
absorb less water and dries faster. However, if the 
bristles are not dried, water gets collected at the lowest 
portion of the bristles, and increases the humidity, 
thereby creating a conducive environment for bacterial 
growth. Storage of toothbrushes in a humid environment 
after use without disinfection can contaminate the 
toothbrush with microorganisms from the oral cavity or 
from the surrounding air.13 In the present study most of 
the students reported that they stored their toothbrushes 
in open contact with the surroundings inside the 
bathroom and few students stored in a closed cabinet in 
the bathroom and outside the bathroom. 

At present, no standard guidelines on toothbrush 
disinfection for healthy individuals are available 
even though contamination of toothbrushes with 
microorganisms may occur right after use, and increased 
contamination is seen with repeated use. Approximately 
64.57% of the students in this study believed that the 
disinfection of toothbrushes should be done by every 
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individual. Only 23% of students thought that the 
disinfection of toothbrush was essential only for special 
patient groups. 

Conclusion 
The majority of the students surveyed had no 

knowledge about toothbrush contamination and never 
disinfected their toothbrushes. Some students had 
knowledge about disinfection but did not practice 
any disinfection methods. Fewer numbers of students 
practiced disinfection methods. Increased awareness 
has to be created about this topic for the adoption of 
toothbrush disinfection as a routine practice, among the 
public. The dentists need to spread awareness not only 
about maintaining oral hygiene but also on toothbrush 
disinfection. 
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Abstract 

Background: Local drug delivery to gingival sulcus avoids adverse effects seen with systemic therapy and 
there is very little information to substantiate the additive effect of the drugs, the current study makes an 
attempt in same regard.

Aim: The objective of this study was to compare the local application of ornidazole and chlorhexidine gel 
(ClorniTM gel) as an adjunct to scaling and polishing, with scaling and polishing alone.

Materials and methods: 33 patients meeting inclusion criteria were randomly allocated to treatment 
groups by computerized randomly selection method. Indices were recorded at baseline at their first visit. 
Supragingival and subgingival scaling and polishing was performed using hand and ultrasonic instruments. 
The patients were evaluated clinically by using the gingival index, plaque index and modified sulcus bleeding 
index. On test side, ClorniTM gel  was applied subgingivally after nonsurgical periodontal therapy. On the 
control side, no intervention was done following subgingival scaling and polishing. Patients were recalled 
at 7th day for subsequent administration of gel on the same site and followed up at 21st day and 3 months  to 
compare the gingival condition by using the indices.

Results: All subjects showed significant improvement over 3 months recall period, irrespective of test or 
controls. Statistical significance (p˂ 0.05) was observed at 7 days and 21 days for test group for the gingival 
index  and at 21 days for the plaque index and modified sulcus bleeding index.

Conclusion: The topical gel when used as an adjunct to scaling and polishing had significant results.

Keywords: inflammation, gingivitis, chlorhexidine, ornidazole
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Introduction

Gingivitis has a widespread prevalence, and is seen 
more in the younger and older age groups and lesser in 
the middle age groups; with an average of 50-100% in 
dentate individuals.[1] 

DOI Number: 10.37506/ijfmt.v14i4.12322
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As shown by Carranza et al, it is characterized by 
color change, edema, bleeding and in severe cases, if 
left unchecked, may lead to progression to periodontal 
involvement. As a result of this inflammation, the 
microorganisms that enter the sulcus release their 
destructive enzymes and cause the dissolution of the 
cellular and intercellular elements. This leads to widening 
of intercellular spaces of the junctional epithelium and as 
consequently allows the endotoxins to penetrate deeper, 
leading to further destruction if left untreated.[2]

Local drug delivery is the local application of 
the drug to gingival sulcus, avoiding adverse effects 
with systemic therapy and achieving a much higher 
concentration locally.[3] Many drugs have been tried 
for the application at the site of inflammation in order 
to alleviate the signs and symptoms of gingivitis. Use 
of metronidazole,[4,] minocycline,[5] tetracycline,[6] 
chlorhexidine,[7] doxycycline[8] are some of the 
examples of local drug delivery. Studies have shown 
that, tetracycline, minocycline, chlorhexidineand 
metronidazole when used as a monotherapy[9-11] have 
shown clinically significant results as an adjunct to 
scaling and root planing (SRP). However, there are lack 
of sufficient clinical trials to substantiate the additive 
effect of the drugs.

Metronidazole, an antimicrobial agent belonging to 
the 5-nitroimidazole group, has been used successfully 
in treating chronic periodontitis, alone or in combination 
with amoxicillin. Ornidazole is another antibiotic that 
belongs to the 5-nitroimidazole group with comparable 
or better antibacterial properties.[4] Better efficacy 
and antibacterial properties in comparison with 
metronidazole have been reported in literature.[12] Similar 
results were demonstrated while comparing ornidazole 
to metronidazole.[13] Ornidazole has a lower minimum 
inhibitory concentration compared to metronidazole and 
hence, safer for the patient in terms of the development 
of resistance to the drug. Ornidazole is shown to have 
higher water solubility and inturn, the mean half-life of 
elimination from human plasma is almost double than 
that of metronidazole.[14] This gives ornidazole an edge 
over metronidazole, in that, the dosage can be reduced 
with less frequent administration.[15] Ornidazole has 
previously been used systemically, as an adjunct to non-
surgical periodontal therapy.[4] However, it may induce 
unnecessary side effects or systemic actions which are 

not desired.

A new commercially available gel (ClorniTM gel, 
Group Pharmaceuticals, Ltd, Mumbai, India) containing 
a combination of ornidazole (1% w/w) and chlorhexidine 
(0.25% w/w) was used in this study. Since both the drugs 
have their individual advantages, so may be when used 
in combination may exhibit additive/synergistic effect 
for the treatment of gingival disease. The gel contains 
Pluronic F127 poloxmer as the base, which serves as 
a potent vehicle for the drugs and allows a controlled 
release of the drug at the site of application.[16]

To the best of author’s knowledge, there is no such 
study comparing the local application of ornidazole in 
the treatment of gingivitis. Hence, the aim of the present 
study is to compare the local application of ornidazole 
and chlorhexidine gel (ClorniTM gel) as an adjunct to 
scaling and polishing, with scaling and polishing alone 
as control.

Methods

The present study was designed as a randomized, 
double-blind, controlled, split-mouth and parallel arm 
trial. The study was conducted in the Department of 
Periodontology, Krishnadevaraya College of Dental 
Sciences, Bangalore and the study protocol was 
presented to institutional ethical review committee 
before obtaining the ethical approval to conduct the 
study. 42 systemically healthy patients (18 males, 12 
females), with a chief complaint of bleeding, swollen 
and/or red gums, were recruited from the pool of 
the patients referred to the out-patient department of 
Periodontology.

After obtaining a detailed medical, dental, 
periodontal and personal history, the suitable patients 
fulfilling the inclusion criteria were included in the study. 
The decided inclusion criteria were; 1) Age between 20-
40 years, 2) Bilaterally involved teeth, with moderate to 
severe gingivitis, 3) No previous history of periodontal 
treatment. The patients were excluded from the study 
if; 1) Pregnant or lactating 2) Smokers, 3) Patients with 
systemic diseases, 4) Patients taking systemic antibiotics 
over the last 2 months, 5) Use of non-steroidal anti-
inflammatory drugs, 6) Any reported or suspected drug 
allergies, 7) subgingival scaling or surgical periodontal 
therapy in the previous year.
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Finally, 33 patients meeting the inclusion criteria 
were included in the study. All patients were informed 
about the study protocol, advantages and possible 
adverse effects of the drug to be administered, and a 
written informed consent was obtained from all the 
patients. The participants were randomly allocated to one 
of the two treatment groups by computerized randomly 
selection method. To avoid inter-examiner variation; a 
single examiner scored all the parameters. The patients 
were evaluated clinically by using the gingival index,[17] 
plaque index[17] and modified sulcus bleeding index.
[18] The examiner was calibrated on 5 patients prior to 
the scoring of the patients in the study, and the intra-
examiner agreement was 95%.

All the indices were recorded at baseline at the first 
visit of the study subjects.  Following this, a thorough 
full mouth supragingival and subgingival scaling and 
polishing was performed using hand and ultrasonic 
instruments. Test and control side were selected by 
computerized random selection method. On the test 
side, the ornidazole-chlorhexidine gel was applied 
subgingivally after nonsurgical periodontal therapy, 
until it completely filled the sulcus, using a 23 gauge 
needle (Figure 1). Patients were asked to remain on 
the dental chair for 10 minutes without moth rinsing to 
avoid flushing of the applied gel. On the control side, no 
intervention was done following subgingival scaling and 
polishing. Finally, patients were advised with uniform 
oral hygiene instructions for plaque control before 
leaving the clinics.

All patients were recalled at 7th day for subsequent 
administration of gel on the same site. The gingival 
index, plaque index, and modified sulcus bleeding index 
were used to evaluate and compare the change in the 

gingival condition on both test and control sides. The 
patients were then recalled after 21st day and 3 months, 
to evaluate and compare the gingival condition by using 
above indices. Three patients were excluded from the 
study, because they failed to show up at follow-up 
visits. Finally, data from 30 patients were analyzed to 
formulate the results. 

Results

All the patients were evaluated at baseline, 7 days, 
21 days and 3 months. Gingival index, Plaque index and 
modified sulcus bleeding index were used to assess the 
healing in the gingival tissues in both the test and control 
sites. 

The number of tests and controls selected were 
similar, showing that the split mouth cases showed similar 
severity in all the cases selected. As shown in Figures 2,3 
and 4, all the subjects showed significant improvement 
over the 3 months  recall period, irrespective of test or 
controls. The number of healthy sites increased over the 
3rd month recall visit when compared to the baseline in 
both the test and control sites, with better results in the 
test group.

Statistical analysis was done using Student’s t-test 
for intergroup comparison. Statistically significant 
results (P˂ 0.05) were observed at 7 days and 21 days for 
the test group (Figure 2) for the Gingival index  and at 21 
days (Figure 3 and 4) for the Plaque index and modified 
sulcus bleeding index (Table).

None of the patients showed adverse drug reactions 
during the course of treatment.

Table: Gingival index, Plaque index, Modified sulcus bleeding index assessment at various patient visits for 
test and control sites

Variable Baseline-7days Baseline-21days Baseline-3months

1. Gingival index

Control 0.64±0.22 0.97±0.25 0.99±0.31

Test 1.12±0.35 1.42±0.36 1.29±0.32

P Value 0.0019* 0.0415* 0.1785
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2. Plaque index

Control 0.76±0.18 0.95±0.26 1.05±0.28

Test 0.98±0.24 1.3±0.34 1.19±0.30

P Value 0.0952 0.0067* 0.6589

3. Modified Sulcus bleeding index

Control 0.62±0.18 0.86±0.29 1.05±0.25

Test 0.83±0.21 1.13±0.30 1.16±0.27

P Value 0.0658 0.0256* 0.3674

Figure 1: Placement of local drug delivery agent (Clorni gel)
**= Significance
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Figure 2: Gingival index assessed at various patient visits for test and control sites

Figure 3: Plaque index assessed at various patient visits for test and control sites
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Figure 4: Modified sulcus bleeding index assessed at various patient visits for test and control sites

Discussion

This study shows the action of a newly commercially 
available ClorniTM gel, containing a combination of 
Ornidazole and Chlorhexidine (CHX), when used as 
an adjunct to SRP to aid in faster healing of advanced 
gingivitis cases. This study, to the best of our knowledge 
is the first of its kind, using ornidazole as a local 
application formulation. Considering its systemic 
application and since ornidazole and metronidazole 
belong to the same group, the study was conducted on 
the basis of previous studies using local application of 
metronidazole, as shown by Slots and Rams.[4] 

Chlorhexidine is an effective antimicrobial agent 
and shows action against a wide range of organisms.[19] 
Its mechanism of action relates to its inhibitory effect on 
the pellicle formation, alteration of bacterial adherence 
to teeth and due to its positive charge, it interacts with the 
negatively charged cell walls of the bacteriae and enters 
the cell, causing the lysis of the microbe. Chlorhexidine 
in a sustained release formulation, has been shown to be 
effective against subgingival plaque bacteria when used 
for 7-10 days. The antimicrobial effects were evident 
up to 6-9 months after treatment and clinical efficacy in 
terms of reduced bleeding on probing, reduced probing 
pocket depths and a gain in clinical attachment level 

were apparent.[20]

In our study the improvement in gingival status, 
plaque and bleeding were observed  when gingival 
index, plaque index and modified sulcus bleeding index 
were used. An overall improvement was seen over 
3 months in both test and control groups. However, 
significant improvement was seen in the test group at 7 
and 21 days concerning gingival status and at 21 days 
when plaque index and modified sulcus bleeding index 
were considered.

The 20 ml/hour out flow of gingival crevicular 
fluid would be responsible for the 1 minute half-life of 
any gel within a periodontal pocket.[21] Furthermore, 
the lack of adherence of CHX to root surfaces[22] and 
its high affinity for blood and serum proteins[23]are 
also hypothesized to be among the reasons for its low 
subgingival substantivity.

Pluronic F127 is a member of the copolymer known 
as poloxomer, which is used as a vehicle for subgingival 
gel preparations. This component helps to provide a good 
bio-adhesive property to the preparation which helps in 
the permanence of the gel inside the sulcus, aiding in 
longer medicinal effects of the drug within the sulcus as 
suggested by Chávez et al, 2006.[16]
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Also, the systemic administration of ornidazole has 
showed a significant reduction in the readings compared 
to the baseline readings as reported by studies by 
Kamma et al, 2000[24] and Pradeep et al, 2012.[15]  When 
used in cases of chronic and aggressive periodontitis 
as an adjunct to scaling and root planning, Kamma et 
al (2000)[24] showed a probing depth reduction of 1.9 
mm at the end of 6 months, when he used ornidazole 
with nonsurgical periodontal therapy to treat cases 
of aggressive periodontitis. Pradeep et al (2012) 
administered systemic ornidazole to 58 patients with 
chronic periodontitis, adjunctive to scaling and root 
planing and also showed significant results in treatment 
results.[15]

Systemic application has the possibility of systemic 
complications. As shown in our present study, no adverse 
drug reactions were noted with the local application 
of ornidazole. The mode of application and treatment 
method used in this study is simple, economical and 
effective. 

However, further research needs to be done 
with larger sample size and longer follow up period, 
accompanied by microbiological tests, to validate the 
better results of ClorniTM gel.

Conclusion

This study revealed that the  topical gel as an adjunct 
to thorough scaling and polishing had significant results 
compared to baseline, and also statistically significant 
additional benefits when compared to scaling and 
polishing alone.  Better clinical results have been seen 
when ClorniTM gel has been used along with scaling and 
polishing. Therefore, this gel can be safely suggested 
as a good option in the treatment of severe gingivitis. 
Further studies are awaited, with a larger sample, to 
validate the treatment efficacy of this combination drug.
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Abstract
Sudden death accounts for approximately two-thirds of autopsies in Forensic Medicine. Natural death 
within 1 hour after the beginning of acute symptoms, is defined as Sudden Cardiac Death. Acute Myocardial 
infarction (AMI) is a serious and potentially lethal manifestation of coronary artery disease, affecting more 
than 7 million people worldwide each year and was proved to be a cause of sudden death. This study 
quantitatively analyzed the heart blood for Cardiac Troponin T (cTnT) levels within 48hours after death & 
correlated with the histological changes of myocardium.
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Introduction

The incidence of heart disease was less than 10% 
worldwide, at the starting of the 20th century. With the 
advent of 21st century, cardiac deaths accounted for 
50% of all deaths in the developed world and one fourth 
in the developing world.1By 2020,heart disease will lead 
to 25 million deaths all over the world annually and 
coronary artery disease will take over infectious disease 
as the number one killer.2

One-6th of total populace lives in India and coronary 
disease represent 24% of all deaths. Among all the ethnic 
groups in the world, Indians have highest prevalence 
of coronary artery disease and the projected rise in the 
mortality rates is >100% in the next 25 years.3

In postmortem examination of dead bodies 
subjected to autopsy with probable sudden cardiac 
death, a diagnosis of myocardial infarction is usually 
made based on the finding of severe atherosclerotic 
occlusive coronary artery disease. The development 
of histological sequelae of the infarcted myocardium 

occurs only after significant time lag between onset of 
myocardial infarction and death.

Recently several studies have shown keen interest 
on the application of biomarkers to diagnose AMI. The 
inclusion of cardiac biomarkers like Troponin T enables 
to diagnose AMI in 1/3rd of patients who do not meet the 
criteria for diagnosis of myocardial infarction. 

The prognostic value of Cardiac Troponin T is 
most important as it is not dependent on Age, Sex, ECG 
changes as well as levels of age old biochemical markers 
such as CKMB. Cardiac Troponin levels act as a specific 
and sensitive marker of cardiac cellular necrosis and 
myocardial infarction. The rise in Cardiac Troponin T 
levels occurs within 3-24 hours after AMI and persists 
up to 2 weeks in the living.4

In clinical practice, the cTnT assay has been 
approved for the diagnosis of AMI with high sensitivity 
and specificity. Few studies have been done to assess 
the use of serum cTnT as a biomarker in investigating 
coronary artery diseases.

The aim of this study is to estimate postmortem 
Cardiac Troponin T levels in blood to diagnose acute 
myocardial infarction in autopsy and to correlate Cardiac 
Troponin T levels with histopathological diagnosis of 
acute myocardial infarction in autopsy.

DOI Number: 10.37506/ijfmt.v14i4.12324
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Materials and Methods

This prospective study was conducted in the 
Mortuary of Chromepet Govt Hospital, Chennai and 
Department of Forensic Medicine, Sree Balaji Medical 
College, Chennai for a period of 10 months in 2019.

This study quantitatively analyzed the heart blood 
from the right and left ventricle and pericardial fluid 
for Cardiac Troponin T (cTnT) levels, in sudden deaths 
within 48hours after death, by a highly sensitive and 
rapid Cardiac Troponin T Electrochemiluminescence 
(ECL) immunoassay analyser and correlated with 
the histopathological findings of acute myocardial 
infarction. The study sample consisted of 12 hearts taken 
from cases of sudden deaths. A control sample (n = 6) 
consisting of deaths due to poisoning, and natural non 
cardiac causes like stroke, tuberculosis etc. were taken. 
Before getting into the study, Ethical clearance was 
obtained from the Institutional Ethical committee. (IEC)

In dead bodies with history of non traumatic sudden 
death subjected for autopsy, after making a longitudinal 
incision on the skin dissecting out the skin, subcutaneous 
tissue, fascia and muscle with a BP handle scalpel blade, 
reflecting out the skin together with the muscles, cutting 
the ribs at the costochondral junction along with the 
sternoclavicular joint disarticulating it and the sternum 
lifted up, dissected out exposing the thoracic cavity and 
the heart, blood was withdrawn from the pericardial 
cavity, right and left chamber of the heart with a 21G 
sterile syringe with needle and immediately transferred 
to a sterile sampling anticoagulant added test tube, 
corked with the stopper and sent for analysis at a private 
lab. Cardiac Troponin-T levels in heart blood serum was 

measured using Cobase411 immunoassay Analyser. T 

The internal autopsy was followed by microscopic 
and toxicology examination. The cause of death was 
determined by correlating different histopathological 
features, with the levels of Cardiac Troponin T in heart 
blood.

Results

The study MI and control sample contained 
predominantly men (Table -1).While the average age of 
the control sample was 50(Table 2), the average age of 
the cardiac death sample was 52 (Table 2). In the control 
sample two patients died due to acute organophosphorus 
poisoning, three cases due to cerebrovascular accident/
metabolic encephalopathy, and one case due to 
pulmonary tuberculosis. Cardiac Troponin T level was 
markedly elevated (>10ng/ml) in all except one case of 
suspected MI in the study sample (Table -3) and also 
markedly elevated in the control sample except two 
cases (Table-4). Histopathological examination of the 
hematoxylin and eosin stained, heart slices, showed 
that four cases of the study group had evidence of early 
myocardial infarction with features of myonecrosis, 
waviness of fibers, nucleomegaly, pyknotic nuclei and 
polymorph infiltration (Table -5). Three cases of acute 
MI deaths demonstrated, myocardium with multiple 
foci of infarction showing hyalinised collagen fibers. 
In areas of old infarction, HPE revealed evidence of 
dense fibrous tissue replacing normal myocardial tissue. 
Four of the control cases showed normal histology of 
the myocardium, while two showed mild eosinophilia 
of the myocardial fibers with mild infiltration of 
polymorphs(Table -5).

Table: 1 Sex Distribution among the study sample and among the control group 

Study sample Control sample

Sex Frequency Percentage Frequency Percentage

Male 11 91.7% 5 83.3%

Female 1 8.3% 1 16.7%

Total 12 100% 6 100%
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Table: 2 Age group wise distribution of the study sample and control sample group

Study sample Control sample

Age distribution No. of Cases                    Percentage No. of Cases                    Percentage

20-40 years 3 25% 1 16.6%

41-60 years 6 50% 4 67%

61- 80 years 3 25% 1 16.6%

Cardiac Troponin T concentration levels in heart blood and pericardial fluid by highly sensitive Cardiac Troponin 
T quantitative assay 

Table 3: Study group (n=12)

S.No.

Cardiac Troponin T Levels
(ng/ml)( > 0.1ng/ml +ve result) Postmortem 

Interval Inference
Left  

Ventricle
Right 

Ventricle
Pericardial 

Fluid

1. >10 >10 >10 8 hours Markedly  increased

2. >10 >10 >10 10 hours Markedly  increased

3. >10 >10 >10 19 hours Markedly  increased

4. >10 >10 >10 16 hours Markedly  increased

5. >10 >10 >10 16 hours Markedly  increased

6. >10 >10 >10 12hours Markedly  increased

7. >10 >10 >10 17hours Markedly  increased

8. >10 >10 >10 5 hours Markedly  increased

9. >10 >10 >10 12hours Markedly  increased

10. 0.063 0.051 0.093 6 hours Normal

11. >10 >10 >10 18hours Markedly  increased

12. >10 >10 >10 24 hours Markedly  increased
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Table 4: Control group(n=6)

S.No.

Cardiac Troponin T Levels
(ng/ml) ( > 0.1ng/ml +ve result)

Postmortem Interval Inference

Left  Ventricle Right Ventricle Pericardial Fluid

1. >10 >10 >10 30 hours Markedly  
increased

2. >10 >10 >10 28 hours Markedly  
increased

3. >10 >10 >10 40 hours Markedly  
increased

4. 0.05 0.06 0.03 6 hours Normal

5. 0.05 0.08 0.06 8 hours Normal

6. >10 >10 >10 36 hours Markedly  
increased

Table 5: Histopathological examination results of study group & control group

S.No. Observations
Study group
No. of Cases

Control group
No. of Cases

1 Evidence of early myocardial infarction 4 nil

2 Evidence of early myocardial infarction and old infarction 3 ---

3 Evidence of old infarction 2 2

4 Normal myocardial histology. No areas of infarction
3

4
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Discussion

WHO defines sudden death as those that occurs 
within 24 hours of onset of terminal illness. Coronary 
atherosclerosis contribute about 80 % of sudden cardiac 
deaths. Establishment of cause of death in cases of 
sudden cardiac death is a challenging task to the Forensic 
Pathologist. Any apparent gross change of infarction 
takes 24- 48 hours following occlusion of major 
coronary, resulting in autopsy identification of early 
myocardial infarction difficult. Additional insight may 
be obtained from history, environment and circumstance 
of death. Even though minimal microscopic evidence are 
recognized as early as 6 hours, in the absence of gross 
changes the involved area may be missed when random 
blocks are taken for histopathological examination . 
Studies on human heart during autopsy for detection of 
early myocardial infarction are scarce.

The basis of using the measurement of a protein 
in blood to detect cell straightforward and requires 
consideration of a few major factors:  

Criteria for a blood marker of cell death 

I. Sensitivity : Abundance in cell, Location in cell

II. Sample timing : Mode of entry into blood, Half-
life of elimination

III. Specificity : Distribution in different cells or 
organs

The myocyte is the major cell in the myocardium, 
and the heart’s action is to pump blood. Because 
myocytes essentially cannot be regenerated, if heart cells 
die, then cardiac function has a high probability of being 
impaired. When the cell dies, the proteins inside the cell 
will be released, with proteins in the cytoplasm leaving 
the cell more rapidly than ones in the membranes or 
fixed cell elements. The most sensitive markers should 
be those in highest abundance in the cell, and because the 
major function of the heart is contraction, the proteins 
involved in contraction and producing the energy to 
support it should be good candidates for biomarkers of 
cardiac injury which could be detected in blood. Also, 
one has to consider the means by which the markers 
can reach the blood. Since occlusion of blood flow is 
the primary cause of myocardial infarction, most of the 
proteins reach the blood via the lymphatics where they 
are prone for degradation leading to delayed appearance 
in the blood. Finally, specificity can be achieved if the 
protein has a cardiac specific form. While utilizing 
abundant cardiac proteins involved in contraction or 
energy production seems obvious, it is not exactly 
the way the field evolved. Cell injury markers can 
be identified via via gene expression or proteomics. 
However, these are recent advances which required 
sequencing entire genomes and the development of 
technologies which were not available until recently. 
Table 6 Characteristics of various studies involving 
Cardiac troponin T as a biomarker to diagnose Acute 
Myocardial Infarction 
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Author Age 
group

Postmortem 
Interval 

(PMI) (hours)
Analysed sample Cardiac Troponin T levels

Ellingsen et al.5   
 4–92 3–75 Serum Elevated (1.95microg/l)

Zhu et al. 6 
 

0–94 
 < 48 Serum, Heart blood, 

Pericardial fluid
Markedly elevated (Pericardial fluid < 

Heart blood<Serum)
Khalifa et al.7  
 — 6–20 Serum Elevated

Remmer et al.8   
 25–54 8–141 Pericardial fluid and serum Elevated

González-Herrera et 
al.9   
 

27–95 5–34 Pericardial fluid and serum Markedly elevated

Carvajal-Zarrabal et 
al. 10   
 

24–74 <8 Serum Markedly elevated (p<0.05)

Cont... Table 6 Characteristics of various studies involving Cardiac troponin T as a biomarker to diagnose 
Acute Myocardial Infarction 

Similar to the above mentioned studies (Table 6), our 
study also showed markedly elevated Cardiac Troponin 
T levels in heart blood of right ventricle, left ventricle 
and pericardial fluid (>10ng/l) and was statistically 
significant.

In our study, two cases of heart blood, cTnT level 
from the control sample was within normal range for 
living patients, while the remaining samples showed 
high levels, maybe due to autolysis that would be false 
positive of AMI in a living patient. , others have reported 
levels similar to living persons and have dismissed the 
role of hemolysis and autolysis11.Some have propounded 
that Cardiac Troponin T levels may be elevated in many 
deaths because of nonspecific cardiac injury due to lack 
of oxygen during the agonal period. 

The aims of this short study was to ascertain the 
relationship of deaths due to acute MI between Cardiac 
Troponin T levels and correlate them with the HPE 
findings. Limitations of his study include factors like 
cohort size, autolysis, variation in time since death, and 
cold storage duration. Inspite of these shortcomings, the 
data was analysed that may help our understanding of 
Cardiac Troponin T.

Conclusion

This study showed that there is a strong relationship 
between postmortem Cardiac Troponin T (cTnT) 
reactivity with death caused by myocardial infarction 
correlating significantly with histopathology findings.

One issue with this study and studies upto date, is 
that Cardiac Troponin T levels are tested in obvious 
patients with acute MI and compared with patients 
who died of non cardiac causes. Inevitably, all of these 
studies concluded that increased Cardiac Troponin T 
levels correlate with the cause of death and supported 
the gross and HPE findings.
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Abstract
Aim. The purpose of this article review is to investigate the biological effects of TNF-α in systemic 
inflammation at moderate levels. TNF-α is a product of macrophages, one of the body’s defence systems 
that is active in the presence of a bacterial infection. 

Background. TNF-α plays a role in host defence for bacterial, viral and parasitic infections. TNF-α is 
produced by macrophages and is activated by T cell lymphocytes, antigens, NK cells, and mast cells. TNF-α 
is usually not detected in healthy individuals but is often found in conditions of inflammation and infection 
in the serum. TNF-α works against leukocytes and endothelium, induces acute inflammation at low levels 
because TNF-α is a strong pyrogen. TNF-α plays a role in systemic inflammation at moderate levels. TNF-α 
causes pathological abnormalities in high levels of septic shock, because TNF-α is cytotoxic. 

Riview Results. In the review of this article we get results about the biological effects of TNF-α on systemic 
inflammation at moderate levels and their role in the humoral and cellular immune systems. 

Conclusion. TNF-α has a biological effect on systemic inflammation at moderate levels and has a strong role 
in the humoral and cellular immune systems.

Keywords: Tumor Necrosis Factor Alpha (TNF-α), Humoral, Cellular Immune, Systemic Inflammation

Background

Tumor necrosis factor alpha (TNF-α) is a pleiotropic 
cytokine which plays a role in the inflammatory process, 
initiates polymorphonuclear (PMN) and activites it so 
that PMN can reach the site of infection. Tumor necrosis 
factor alpha (TNF-α) is the main cytokine in the acute 
inflammatory response to Gram negative bacteria and 
other microbes. [1]

Severe infections can trigger the production of large 
amounts of TNF-α which results in a systemic reaction. 
The main sources of TNF-α are mononuclear phagocytes 
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and T cells that are activated by antigens, NK cells, and 
mast cells. Lipopolysaccharide is a patent stimulation 
of macrophages to secrete TNF-α. IFN-γ produced 
by T cells and NK cells also stimulates macrophages, 
including increasing synthesis of TNF-α.[2] TNF-α has 
several functions in the inflammatory process, which can 
increase the pro-thrombotic role and stimulate adhesion 
molecules from leukocyte cells and induce endothelial 
cells, play a role in regulating macrophage activity and 
immune responses in tissues by stimulating growth 
factors and other cytokines, functioning as regulators of 
hematopoietic and commitogen for T cells and B cells 
and neutrophil cell and macrophage activity. [3]

TNF-α also has beneficial additional functions 
including its role in the immune response to bacteria, 
viruses, fungi, and parasitic invasion. Almost all 
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inflammatory processes result in activation of tissue 
macrophages and blood monocyte infiltration. This 
activation causes many changes in cells, including the 
production of TNF, IL-1, and IL-6, namely cytokines 
that cause multiple effects on the host. [4]

Among the many proinflammatory cytokines, tumor 
necrosis factor α (TNF-α) has an important role in the 
occurrence of systemic inflammation. Preclinical and 
clinical studies have reported that suppressing TNF-α 
expression can reduce the development of inflammation 
in many diseases, including typhoid fever caused by 
Salmonella typhi bacteria. Using anti-TNF antibodies 
can reduce systemic inflammation that occurs during the 
infection process. Besides the dissolved TNF-α receptor 
has the ability to reduce the induction of ischemia and 
the sequestration of neutrophils which play a role in 
injury to the infected intestine. [5]

Endogenous pyrogens, which can cause 
inflammation, apoptotic cell death, and mediate the 
release of various cytokines such as IL-6, IL-8 and IL-1 
by stimulation of macrophages. Excessive production of 
TNF-α can cause various diseases in humans including 
atherosclerosis, cancer, and inflammatory bowel 
disease. [6] However, it is still unclear, and many studies 
are directly related to TNF-α. The molecular mechanism 
of TNF-α from clinical studies found that a decrease 
in levels of TNF-α in the blood level can control the 
inflammation that is currently occurring in the host in 
systemic inflammation. [7]

Riview Results 

TNF-α plays a role in host defence for bacterial, 
viral and parasitic infections. TNF-α is produced by 
macrophages and is activated by T cell lymphocytes, 
antigens, NK cells, and mast cells. [8] TNF-α is usually 
not detected in healthy individuals but is often found in 

conditions of inflammation and infection in the serum. 
TNF-α works against leukocytes and endothelium, 
induces acute inflammation at low levels because 
TNF-α is a strong pyrogen. TNF-α plays a role in 
systemic inflammation at moderate levels. TNF-α causes 
pathological abnormalities in high levels of septic shock, 
because TNF-α is cytotoxic. The biological effects of 
TNF-α are as follows: [9]

1. Deployment of neutrophils and monocytes to 
the site of infection and activate these cells to get rid of 
microbes.

2. Encouraging the expression of molecular 
adhesion of vascular endothelial cells to leukocytes.

3. Stimulates macrophages to secrete chemokines 
and induces chemotaxis and leukocyte deposition.

4. Stimulate mononuclear phagocytes to secrete 
IL-1 with effects such as TNF-α.

5. Induces the same inflammatory cell apoptosis.

6. Stimulates the hypothalamus which induces 
heat, so-called endogenous pyrogens.

7. Production of large amounts of TNF-α can 
prevent myocardial contractility and vascular smooth 
muscle tone which lowers blood pressure or shock and 
weak cells that cause of kaheksia (severe metabolic 
disorders such as blood sugar drops to levels that are not 
possible to live).

8. Complications of septic shock syndrome 
caused by gram-negative or gram-positive bacteria 
characterized by vascular collapse. Some of the biological 
functions of TNF-α comprise cellular proliferation and 
differentiation, tumorigenesis, apoptosis or necrotic cells 
death, immunoregulators, lipid metabolism, coagulation 
and endothelial function.
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TABLE 1 : Biological Effects of TNF-α [9]

Number Location Target Biological effect

1 Neutrophils Deployment of neutrophils  to the site of infection and activate these cells to get rid of 
microbes.

2 Monocytes Deployment of monocytes to the site of infection and activate these cells to get rid of 
microbes.

3 Endothelial cells Encouraging the expression of molecular adhesion of vascular endothelial cells to 
leukocytes.

4 Macrophage Stimulates macrophages to secrete chemokines and induces chemotaxis and leukocyte 
deposition.

5 Mononuclear cells Stimulate mononuclear phagocytes to secrete IL-1 with effects such as TNF-α.

6 Hypothalamus Stimulates the hypothalamus which induces heat, so-called endogenous pyrogens.

7 Cardiac myocardial 
cells

Production of large amounts of TNF-α can prevent myocardial contractility and vascular 
smooth muscle tone

8 Vascular Complications of septic shock syndrome caused by gram-negative or gram-positive 
bacteria characterized by vascular collapse

9 Inflamation Cell Induces the same inflammatory cell apoptosis

Discussion

After invading mammalian tissue, bacteria 
activate complement and macrophage tissue. Activated 
macrophages secrete proinflammatory cytokines such as 
TNF-α, interleukin-1β (IL-1β) and IL-8 which 

play a role in phagocytosis and enhance the T cell 
immune response. [10] In the blood, bacteria or bacterial 
products causal systemic inflammation characterized 
by activation of macrophages in the reticuloendothelial 
system, leukocytosis, release of cytokines and 
hypotension8. Some gram-positive organisms have a thick 
peptidoglycan layer that inhibits insertion of the C5b-9 
membrane attack complex on bacterial cell membranes. 
Salmonella typhi can induce an inflammatory response 
in the respiratory tract through activation of TNFR. [11] 
The complex mechanism of host response to invasion by 
microbial pathogens includes the production and release 
of proinflammatory and immunomodulating cytokines, 
which are very necessary in stimulating leukocytes and 

other cells by pathogens. [12]

Cytokine synthesis is needed for host defence 
against infection. But an excessive inflammatory 
response will cause organ dysfunction and host death. 
Bacterial products in the form of peptidoglycan cell 
wall fragments and lipoteikoic acid have characteristics 
as immunostimulators, which can induce the release 
of TNF-α, IL-1β, IL-6, IL-8 and IL-10 from monocyte 
macrophage culture in mice. [13]

Salmonella typhi has several strategies to fight 
the killing of neutrophils, by releasing Chemotaxis 
Inhibitory Protein (CHIP), and Extracellular adherence 
protein and binding to endothelial ICAM-1 adhesion 
molecules. ICAM-1 inhibition prevents leukocyte 
adhesion, diapedesis and extravasation of blood flow to 
the infected part. After arriving at the site of infection, 
neutrophils release antimicrobial substances, including 
antimicrobial peptides, ROS, RNS, proteases and 
lysozyme. [14]
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Defence against ROS from Salmonella typhi by 
releasing large amounts of antioxidant enzymes (eg 
catalase, pigments, superoxide dismutase) which 
neutralizes ROS and RNS. Severe bacterial infections 
usually cause host to improve the specific immunity 
response within 7 to 10 days to limit ongoing infections 
and reinfection. Immunity Response due to Salmonella 
infection in typhi. [15]

3. 1 The Role of TNF-α Humoral and Cellular 
Immunology

Two types of adaptive immunity, humoral immunity 
and cellular immunity, are mediated by different cells 
and molecules and each is designed to provide defence 
against extra and intra-cellular microbes. [16]

Humoral Immunity

Humoral immunity is mediated by proteins 
called antibodies, which are produced by cells called 
lymphocytes B. Antibodies enter the circulation and 
mucous fluid, then neutralize and eliminate microbes 
and microbial toxins that are outside the host cells, in 
the blood, extracellular fluid which originates from the 
plasma and inside the lumen of mucous organs, such as 
the gastrointestinal tract and the respiratory tract.

One of the most important functions of antibodies is 
to stop microbes which are on the mucosal surface and in 
the blood so that they do not gain access to host cells and 
do not form colonies in the cells and connective tissue of 
the host. In this way, antibodies prevent infection from 
developing. Antibodies cannot reach microbes that live 
and divide in infected cells. [17] 

Figure 1

Humoral and cellular immunity [17]

One of the most important functions of antibodies 
is to stop microbes that are on the mucosal surface and 
in the blood so that they do not gain access to host cells 
and do not form colonies in the cells and host connective 
tissue (Fig. 1). In this way, antibodies prevent infection 
from developing. Antibodies cannot reach microbes that 
live and divide in infected cells. [18]

Once tied, B cells receive a signal to begin secreting 
this form of immunoglobulin, which is a process that 
initiates an optimal antibody response with the intention 
of eliminating antigens from the host. Antibodies are 
a heterogeneous mixture of serum globulins, which 
work together to demonstrate the ability to bind specific 
antigens. All serum globulins with antibody activity are 
called immunoglobulins. [19]
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The bond between antigens and antibodies is 
not covalent, but depends on various bonds with 
weak forces, such as hydrogen bonds, van der Waals, 
hydrophobic bonds. Because of the weak nature of 
the bond, the success of the bond between the antigen 
and the antibody depends on the area that is very close 
and appropriate, which can be imagined as the contact 
between the lock and the lock (a lock and a key). Another 
important element in the humoral immune response is 
the complement system. [20]

The reaction between antigens and antibodies 
activates this complement system, which consists 
of a series of serum enzymes, and the end of the 
complement activation reaction is target cell lysis or 
increases the phagocytosis process by phagocytic cells. 
Complement activation also results in PMN (phagocytic 
polymorphonuclear) cell recruitment, which is part of the 
immune system’s acquisition. This activity maximizes 
the effectiveness of the humoral immune response to 
invading agents. [21]

Humoral defence consists of complement, acute 
phase protein, mediator of phospholipid origin, cytokine 
IL-1, IL-6, TNF-α. Complement consists of a large 
number of proteins which, when activated, provide 
protection against infection and play a role in the 
inflammatory response. Complement acts as opsonin 
which increases phagocytosis, as a chemotactic factor 
and also causes bacterial and parasite lysis. [22]

Acute phase protein consists of CRP, lectin, 
and other acute phase proteins α1-antitrypsin, serum 
amyloid A, haptoglobin, C9, factor B and fibrinogen. 
The mediator from phospholipids is needed for the 
production of prostaglandins and leukotrienes. Both 
increase the inflammatory response through increased 
vascular permeability and vasodilation. [23]

The nonspecific immune system uses various 
soluble molecules. Other soluble factors are produced in 
a more distant place and are deployed to target tissues 
through circulation such as complement, acute phase 
proteins, mediators of the origin of phospholipids and 
cytokines such as IL-1, IL-6, and TNF-α. [24]

The main actors in the humoral specific immune 
system are B lymphocytes or B cells. B cells stimulated 
by foreign objects will proliferate, differentiate, and 

develop into plasma cells that produce antibodies. 
The main function of antibodies is defence against 
extracellular infections, viruses, and bacteria and 
neutralizes their toxins. [25]

Cellular Immunity

The defence against intracellular microbes is called 
cellular immunity because the process is mediated 
by cells called T lymphocytes. Some T lymphocytes 
activate phagocytes to destroy microbes that have been 
eaten by phagocytic cells into intracellular phagocytes. 
Other T lymphocytes kill various types of host cells 
infected with infectious microbes in their cytoplasm. In 
both cases, T cells recognize antigens that are displayed 
on the cell surface, which indicates the presence of 
microbes in the cell. [26]

There are various T cell subpopulations, each 
of which has the same specificity for an antigenic 
determinant (epitope), although the function is different. 
This is analogous to different classes of immunoglobulins, 
which have identical specificity but different biological 
functions. Existing functions originate from various T 
cell subsets, namely: [27]

1. Working with B cells, increasing antibody 
production. Such T cells are called helper T cells (TH) 
and the functions caused by the released cytokines 
provide various activation signals for B cells.

2. Inflammatory effects. When activating, certain 
subpopulations of T cells release cytokines, which induce 
migration and activation of monocytes and macrophages, 
which cause delayed-type hypersensitivity inflammatory 
reactions, and that subset of T cells is TDTH cells.

3. Cytotoxic effects. T cells in this subset become 
cytotoxic kiler cells which if contact with target cells will 
cause target cell death. These cells are called cytotoxic T 
cells (Tc).

4. Regulatory effects. Helper T cells can be 
divided into subsets of different functions determined by 
the cytokines they release, namely TH! And Mr. Both 
can regulate each other with negative effects.

5. Signal via cytokine. T cells and other cells 
involved in the immune system (eg macrophages) affect 
the effects of various lymphoid and non-lymphoid 
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cells, through the different cytokines that they release. 
So, directly or indirectly T cells communicate and 
collaborate with various cell types.

Over the years, researchers in the field of immunology 
have known that antigen-activated cells show a variety 
of effector phenomena. Only in the last century have 
they noticed the complexity of the events that exist with 
the activation of antigens and communication with other 
cells. [28]

Conclusions

The results can be concluded that there are TNF-α 
have the most significant biological effects on the 
systemic inflammatory process, namely the deposition 
of neutrophils and monocytes to the site of infection, 
stimulating the expression of molecular adhesion of 
vascular endothelial cells to leukocytes and stimulating 
chemokine secreting macrophages and induces 
chemotaxis and leukocyte deposition.
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Abstract
Ayurveda is an ancient age-old practice that for many centuries has developed to become the principle 
teaching of how to live a healthy lifestyle: “Ayurveda, the ancient traditional medicine of India, defines health 
as a state of complete physical, mental and spiritual well-being. The focus of Ayurveda is on a predictive, 
preventive and personalized medicine. This is obtained through low-cost personalized counseling about 
lifestyle measures (diet, activities, etc.), trying to involve the patient directly in the process of healing, 
increasing his self-awareness and good relationships with other people and nature”. Ayurveda approaches 
health from a holistic perspective. Its goal is not to reduce pain, as most modern medicine does, but to prevent 
it: “The person-centered point of view of Ayurveda mainly concerns the maintenance of an abiding health, 
preventing rather than treating diseases. If our health is compromised, the treatment resides in restoring the 
balance between the affected functions, the tissues, the environment and the whole organism. The nature of 
the individual is a parameter on which the whole system’s scale is tuned.”
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Introduction

 Ayurveda is an ancient age-old practice that for 
many centuries has developed to become the principle 
teaching of how to live a healthy lifestyle: “Ayurveda, 
the ancient traditional medicine of India, defines health 
as a state of complete physical, mental and spiritual 
well-being. The focus of Ayurveda is on a predictive, 
preventive and personalized medicine. This is obtained 
through low-cost personalized counseling about lifestyle 
measures (diet, activities, etc.), trying to involve the 
patient directly in the process of healing, increasing 

his self-awareness and good relationships with other 
people and nature”.1 Ayurveda approaches health from a 
holistic perspective. Its goal is not to reduce pain, as most 
modern medicine does, but to prevent it: “The person-
centered point of view of Ayurveda mainly concerns 
the maintenance of an abiding health, preventing rather 
than treating diseases. If our health is compromised, 
the treatment resides in restoring the balance between 
the affected functions, the tissues, the environment and 
the whole organism. The nature of the individual is a 
parameter on which the whole system’s scale is tuned”2

Ayurveda answers one of the most fundamental 
aspects of public health within itself.

The study of prevalence and distribution of disease, 
in Public health, is a critical aspect in the foundational 
principles of Ayurveda. “CEA Winslow in 1920 defined 

DOI Number: 10.37506/ijfmt.v14i4.12325



Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4      4369

Public Health as, “the science and art of preventing 
diseases, prolonging life, and promoting health and 
efficiency through organized community efforts”3

The definition emphasizes on three essential 
features; prevention of disease,  prolongation of life, and 
promotion of health. These three essential features have 
also been noted by proponents of Ayurveda like great 
saint Charak and others. He mentions about the objectives 
of Ayurveda which indirectly defines public health and 
its objective.”4 Ayurveda is heavily influenced by the 
natural aspects of growth and development in life. In 
addition, Ayurveda embodies the elemental perspective 
of nature as well by looking at the  human and nature’s 
interactivity: “Individuals interact with the environment 
through the five senses. Perceptions are generated, 
processed and integrated into associative memories 
in a complex model of reality. This model enables the 
individual to adequately interact both with the received 
stimuli and with the environment”5

According to Ayurveda, these relationships 
determine the psychological structure, psycho-
physical health and general balance of each organism. 
Health is a positive state, and it is the outcome of the 
adaptive feedback that each being establishes with the 
environment. In human terms, health is not merely a 
biological process; it is also a cultural one involving 
knowledge as well as the interaction with the situation 
in order to modify it.”6 Because of this, Ayurveda has 
developed to become the alternate form of medicine. 
Whereas modern 21st-century medicine relies on the 
latest medical technological advancements for answers, 
Ayurveda relies on the past. It, through centuries, has 
formed the dynamic, yet all-encompassing principles 
formed through the process of trial and error. Because of 
this, Ayurveda has been a viable source for human health 
development and disease prevention as its ancient, yet 
powerful remedies have shown time and time again to 
answer some of nature’s hardest problems.

One of the most defining qualities of Ayurveda 
that makes the science so appealing to many is its 
use of natural elements to treat, cure, and prevent 
ailments. One example of this is Ayurveda stress and 
importance on the use of spices for treatments. This 
plays a tremendous factor in the public health network. 
As Dr. Manisha explained at the 3rd annual Sivananda 

Ayurveda Conference, “spices not only give food flavor, 
but they have tremendous medicinal power and can 
be very potent in their effects. In ancient times, spices 
were used to preserve as well as flavor foods, and during 
the middle ages, women often embroidered a spring of 
thyme into scarfs to protect their children against illness. 
Even today in India, garlands of cardamom are often 
worn as a preventative measure against disease”7

With such a long history and know for their positive 
effect on the human body spices that range from 
turmeric, coriander, cumin, ginger, garlic, and cinnamon 
have grown to be imperative to the process of treating 
patients. For example, spices can be used for patients 
who have diabetes, cancer, heart problems and much 
more: “Scientific studies have shown that turmeric 
(Curcuma longa Linn.) has anticancer properties—it 
protects DNA and stimulates detoxifying enzymes. 
It also promoted wound healing, protects against 
her disease by decreasing low-density lipoprotein 
(LDL) and triglyceride levels, is antithrombotic, fights 
against Alzheimer’s disease”8 Coriander, similar as 
Turmeric has therapeutic qualities as well: “Coriander 
(Coriandrum sativum Linn.) protects against heart 
disease: it decreases levels of lipid peroxide, increases 
activity of antioxidant enzymes,77 decreases total 
cholesterol, LDL and triglycerides, and increases high-
density lipoprotein (HDL), has traditionally been used 
as a treatment for diabetes8 Cumin is another example: 
“Cumin (Cuminum cyminum Linn.) is antidiabetic; it 
reduces blood sugar, glycosylated hemoglobin, plasma 
cholesterol, tissue cholesterol, phospholipids, free fatty 
acids, and triglycerides. Cumin was more effective in 
treating diabetes than the drug glibenclamide.9

These are just a few of the many spices used in 
Ayurvedic procedures and treatments. As described, 
spices play have a profound effect not only on food but 
on the body as well. Though just powder in most physical 
states, spices can be the answer to health problems not 
even drugs can cure, as noted by Sharma. With such 
benefits, Indian food itself becomes a healthy alternative 
way of eating, if cooked right. As many Indian dishes 
include a variety of the species mentioned above, the 
delivery of these ingredients not only makes it easy to 
consume for the patients but also ensures preventive 
measures against the development of future diseases as 
well. This is one of the first layers of prevention that 
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Ayurveda ensure through its ancient, yet effective form 
of the public health system.

In addition to spices, herbs are also part of this 
preventative and curative measure. For example, 
Ayurveda includes an extensive list of herbs that can 
be used for an assortment of treatments: “Ayurveda’s 
materia medica is extensive, with more than 700 herbs 
described in detail in the ancient texts. The herbs and 
herbal mixtures utilized in Ayurveda are prepared by 
using the various parts of the plant”.10 These herbs, 
however, play a slightly different role than spices do in 
the sense that they are one, not often used in traditional 
Indian food and two, are used for a more toxic purpose: 
“Herbs are sometimes used singly but more often in 
combination to provide synergistic effects and mitigate 
toxic side-effects. Ayurveda does not recommend 
isolating the active ingredient because toxic side effects 
can occur and the synergistic benefits are lost”.10 Some 
of these include but are not limited to, Asparagus 
racemosus, Sida cordifolia, Abutilon indicium, and 
many more. As described by Sharma these herbs play 
a multipurpose role for the betterment of the human 
body: “The herb Asparagus racemosus Willd, promotes 
lactation in the postnatal period, Sida cordifolia Linn 
and Abutilon indicum encourage the growth of the 
baby.9 These benefits provided by both herbs and spices 
are examples of how Ayurveda, from ancient times, has 
focused on promoting public health measures in society.

Though health promotion and preventative health 
have been a central pillar in the development of 
Ayurveda, what exactly does health mean to this form 
of medicine? According to Moradani: “Ayurveda, 
the traditional medicine of India and first of all 
anthropological/traditional medical systems, emphasizes 
the necessity of a more person-centered, personalized 
approach in medicine. The process of healing has to be 
based on people’s whole bio-psycho-spiritual unity and 
equilibrium, including their relation to the environment 
and the way they perceive or “narrate” their own complex 
individual existence, both in sickness and health.”11 As 
described above, health is heavily influenced by how in-
sync with the surrounding environment both physical 
and spiritual as well.

With having a proper relationship with these factors 
not only does a person live a healthier lifestyle, but in 

addition, they can easily heal from various diseases or 
injuries that they have contracted. Determinants in public 
health are extremely important when trying to analyze 
the incidence and prevalence of diseases in a community. 
For example, determinants such as sociodemographic 
status, genetics, behavior, environment, etc, play 
intertwining role in the status of health. Similar, in 
Ayurveda, there are determinants that are outlined that 
play an effective role in promoting and maintaining a 
proper health status in a community: “In Ayurveda the 
determinants of health are biological, ecological, medical, 
psychological, sociocultural, spiritual and metaphysical 
factors, all interdependent and wired together by the 
common concept of relationship. The harmonization and 
integration of these determinants in a complex system 
allow the emergence of what is identified as health.”11

Through these determinants, Ayurveda helps create 
an outline for establishing its foundation of health 
that in turn provides a baseline for health promotion 
development and care. In Ayurveda, as noted before, 
there is a different perspective on care: “Health for 
Ayurveda is not a constant state of well being, it is rather 
an ideal space around an ideal condition in which the 
physiology can float around, the bigger the space, the 
healthier the individual. The crossing of the boundaries 
of this space towards disorder is what is called diseased 
state, but the strength of an organism lies in the ability 
to return back to his overall ideal condition. The role 
of Ayurveda is to keep this space as wide as possible 
and to facilitate the return in case of a  disease.”12 
Being based around this concept of idealism, Ayurveda 
approaches preventative health with a multidimensional, 
promotive, and curative approach: “But Ayurveda is an 
even more complex scientific and philosophical model 
of reality which accounts for its multidimensional 
preventive, health promotive and curative approach, 
and can give a wider spectrum of possible interventions 
and possibilities” This universality of Ayurveda allows 
it to encompass treatments for a variety of diseases and 
infections. In addition, this variance allows Ayurveda to 
approach preventative health in a multifactorial way.

One of the ways we can see the universality of 
health is through Ayurveda concept of prevention in 
Public Health. Prevention of disease as described by Dr. 
Halpern is based on four important concepts. The first 
is dependent upon the early detection promoted by the 
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mainstream medical community. The second involves 
preventing the effects of stress from harming us. The 
third method involved purifying our bodies as a way to 
keep environmental poisons (pesticides, heavy metals, 
industrial, chemicals, hormones, etc.) from harming us. 
Fourthly, prevention involves looking at our lifestyle and 
recognizing how our choices about how we live and act are 
producing stress which is slowly killing us. Throughout 
health care schemes you can see these concepts in play 
when trying to tackle the spread of disease. For example, 
the process of routine mammograms women likely to get 
breast cancer is a process of early detection. In regards to 
the second concept, the promotion of meditation, daily 
exercise, micronutrient support, and vitamins have all 
been sources to help reduce stress.

The growth of herbal alternative such as this, has 
led to the expansion of organic health food and water 
purification industries. “In addition, many new products 
are on the market to help us remove toxins from our 
bodies. Most of these are herbal alternatives (blood and 
liver purifiers) and purgatives or laxatives to cleanse 
the colon. Panchakarma, the Ayurvedic science of 
purification, also addresses these toxins, as well as toxins 
created internally through the poor digestion of food.”13 
To address the fourth concept, reflection on one’s habits 
and lifestyle can be a beneficial when trying to create 
positive environments. The idea of such a method is 
there not to necessarily reduce stress but finding ways 
to deal with it by learning the trigger factors in our daily 
lifestyle

Ayurveda’s goal, unlike modern medicine, isn’t 
necessarily to just treat but to also prevent it. This 
aligns with the ideals of public health which looks at 
the prevention and distribution of diseases within a 
community as whole: “In the area of disease prevention, 
Ayurveda teaches us that through a healthy lifestyle 
that is individually designed to be harmonious with our 
own unique nature (our constitution), and the practices 
of meditation and yoga, a person can reach their 
potential physically, emotionally and spiritually. In this 
state, the disease does not exist. It serves no purpose. 
For what is disease? It is our body communicating 
disharmony. Remove the disharmony, and you remove 
the disease”. However what public health fails to 
address in preventative medicine Ayurveda answers. 
This is increasingly evident in the area of personalized 

medicine. Personalized medicine in Ayurveda is 
addressed in swasthavritta, a concept which looks at the 
maintenance of positive health: “It is defined as a state 
of resistance through the defense activities of the human 
body against the disease. And this can be attained by 
getting proper nutrition, minimal exposure to pollutants, 
reducing stress in one’s life (Shweta et al.). This concept 
was addressed thousands of years ago, something which 
modern medicine is now finally addressing. Swasthavritta 
is multifaceted, in the sense that it is an incorporation 
of many preventative factors. For example, the contents 
of Swasthavritta include: 1. Daily regimen (Dincharya), 
2. Seasonal Regimen (Ritucharya), 3. Occupational 
duties, 4. Precautionary Observances in sexual activity, 
5 General rules of conduct for the well being in society, 
6. Preventive measures against untimely old age, 7. 
Conduct and practices of realization (Shweta et al.). 
Through this process, Ayurveda highlights on three 
critical aspects of preventative health which includes 
personal hygiene, rejuvenating and invigorating agents, 
and practice of yoga.

For  personal  hygiene,  Ayurveda  talks  about  
physical,  physiological,  and  spiritual harmony. There 
are many ways that this can be achieved. For example, 
when looking at oral hygiene, Ayurveda stress heavily 
on the inculcation of natural sources: “According 
to Ayurvedic texts, it is recommended that Datuna 
(Chewing Sticks) in the morning as well after every meal 
prevents oral disease. The method of use is to crush one 
end, chew it and brush with it slowly. It is better to take 
this from a fresh plant. The stems used for Dante Pavan 
should be healthy, soft, without leave and knots. After 
cleaning the teeth with Dattuna, it is torn in two part 
and used to scrape the tongue coatings.” When talking 
about rejuvenation, Ayurveda utilizes the concept of 
panchakarma. A detox process, different than what most 
modern medicine is aimed at: “Panchakarma is unlike 
any other detoxification program; it is fundamentally 
designed to remove a different form of toxin. While 
many toxins exist in our environment which accumulates 
and harm our bodies, Ayurvedic Panchakarma addresses 
a special toxin called ama which is formed within our 
own bodies. When ama is  cleansed, the body can then 
begin the process of rejuvenation. Almost like pressing 
a restart button on a phone, the body can not jumpstart 
with a fresh state of mind and body: “Dr. David Frawley, 
renowned Vedic scholar, says in his book Ayurveda 
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and the Mind: “Panchakarma is the main Ayurvedic 
method for physical purification. It is useful for physical 
problems caused by excesses of the three doshas. Yet it 
can also be helpful for psychological problems caused 
by internal factors, emotions, and karma. In addition, the 
practice of yoga can as well lead to the alleviation of 
psychological problems: The primary means of yoga is to 
balance the mind by removing its tendency to enter states 
causing imbalance through the qualities of triguna. In 
Ayurveda, the primary emphasis is on promoting health 
and preventing pathology and restoring health when a 
person’s bad habits and bad karma have compromised 
their state of health.”

Though  Ayurveda  might  be  considered  an  
ancient  form  of  medicine  for  many,  it nevertheless, 
exemplifies medicine to its real purpose: Preventing 
disease. As modern medicine looks  towards  current  
treatment,  Ayurveda  looks  beyond that scope by 
asking how can we prevent this from happening 
again? Based on this fundamental concept, Ayurveda 
has formed its practices and remedies tailored to that 
prevention. Because of this, Ayurveda has been one of 
the first examples of preventative medicine and therefore 
a gateway to public health care. Having a history of 
5,000 years under its belt, Ayurveda didn’t merely 
come up with public health standards without any basis; 
instead, the concepts and standards outlined in Ayurveda 
have been a product of years and years of trial and error. 
Through this, the teachings in Ayurveda have been a 
guidebook and exemplification for modern medicine to 
look at and learn from.
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Abstract

Fire is mischievously called “necessary evil”. Burn injuries have long been described as among the most 
serious injuries that may affect human body. The issue of burns has always been a significant cause of 
morbidity and mortality in both developing and developed countries around the world and a major cause of 
global public health crises.1,2 A 10 year retrospective study of death in elderly burn victims was under taken 
at St. Johns medical college hospital, Bangalore, India. It was observed that majority of the victims were 
woman, many of them sustained burns while performing “Puja” (ritual of worshipping God). All were dry 
burns. Face and upper part of chest was spared in 80% of cases. 80% victims sustained burns during morning 
hours. Total body surface area involved ranged from 50 to70%.

Keywords: women, Burns Injury, Puja, Hospitalization.
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Introduction

Burns are injuries produced by application of dry 
heat such as flame, radiant heat or some heated solid 
substance like metal or glass to the body. Local injury to 
the body by heat may result from dry heat, application of 
hot bodies, licking by flames resulting in simple burns, 
moist heat leading to scalds, and corrosive poisons 
resulting in corrosive burns. Electric spark, discharges, 
flashes and lightening leads to electric burns.3

Of all the Medico-legal Autopsies, death due to 
burns is the second most common cause preceded by 
Road traffic accidents. In India, many of these cases 
are accidental, suicidal or homicidal. Many studies do 
exist as to the profile of death due to burns. However 
this study was undertaken to know the extent death due 
to burns in elderly, age, sex, mode of sustaining burns, 
total body surface of burns, duration of survival, cause 

of death and to suggest any remedial measures. 

Burn-related injuries and deaths amongst women 
in India are likely to be caused by: kitchen accidents 
related to use of kerosene and flammability of garments; 
self-immolation or suicides; and homicides related to 
domestic violence. Evidence suggests that domestic 
violence (physical, sexual and emotional), which is 
widespread in India, could have an important role in these 
burn injuries.4 Various studies have been undertaken 
and studied with regards to burns. But, nowhere a study 
due to burns sustained while performing Puja has been 
reported.

The purpose of this study was to highlight the 
mortality due to burns sustained by elderly women of a 
particular religion performing a ritual called Puja. This 
study was undertaken at SJMC over a period of 10 years

Puja is essentially a religious ritual of Hindus, 
or a form of communion with the Divine. Puja is a 
religious ritual which some Hindus perform every 
morning after bathing and dressing but prior to taking 
any food or drink. They offer prayers to the Deity of 
worship, lighting a lamp filled with oil or while pouring 
oil into it, which is usually kept at the ground level and 
also rotating around the burning lamp, elderly women 
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have been victims of burns. They even offer fruits, 
flowers and various other offerings to the Deity and 
recite chants and hymns with eyes closed with devotion.

Materials and Methods:

A retrospective study was conducted at St. Johns 
Medical College, Bangalore. All medico legal autopsy 
records and emergency medicine records of elderly 
burn victims over a period of ten years (March 2001 to 
December 2010) were perused and descriptive statistics 
was collected in a systematic manner. 

We compared the deaths sustained by elderly 
women over a period of 10 yrs due to burns sustained 
while performing Puja & burns sustained by women due 
to other domestic accidents and suicides. A Statistical 
analysis of the same was done later in order to understand 
the trends and patterns of burn deaths while performing 
Puja.

Results and Discussion

Burn is a problem prevalent worldwide, especially 
in developing countries.5 

During the period of study, a total number of 
120 victims of burns medico-legal autopsies were 
undertaken by our Department. In our study there was a 
preponderance to females compared to males similar to 
the study by Pateria6. 

Among the 120 cases majority were accidental 
deaths.Similar results were obtained by the study 
conducted by Bangal.7 of these 20 cases were victims 
of accidental pooja burns. Puja burns constituted 16% of 
total burns cases.

All the victims who died belonged to predominantly 
female urban population. This may be because the 
majority of people admitted in our hospital are from 
Bangalore.

65% of victims died on auspicious days which were 
observed as Tuesday, Friday and Sunday. This is because 
more number of people perform puja during these days.

80% of the victims belonged to Hindu Brahmin 
Community. Also 80% of victims sustained burns while 
doing Puja in the morning hours. In hindu community 
Brahmins are known to perform pujas and morning 

hours are apt for performing majority of the pujas.

80% of the victims were aged >60 years and only 
20% were <60 years. Clothings played a major role, 
Nylon saree being a risk factor, 80% of victims were 
found to be wearing Nylon Sarees.

They drape themselves with a saree, usually one 
end of the saree is left loose hanging around which is 
hanging at the back and at the level of knees and may 
come in contact with flame of lighted lamp and can 
catch fire while rotating around the lighted lamp. While 
being deeply engrossed in prayers, chances of catching 
fire are more. Also the poor reflexes in elderly women 
make them vulnerable to sustain burns. Unfortunately, 
while being engrossed deeply in prayers or meditating 
before the Deity of worship, lighting a lamp filled with 
oil or while pouring oil into it and also rotating around 
the burning lamp, elderly women have been victims of 
burns. 

The leading cause of death being Septicaemia 
about 85%. Also 65% of victims died within a week of 
hospitalisation. All the cases in the present study were 
cases which were hospitalized at the burns ward of 
St.Johns Medical College Hospital, Bangalore who died 
in the hospital and subjected to Postmortem examination 
due to failure to respond to the treatment given and 
developing complications of burns such as primary 
shock, secondary shock, toxaemia, septicaemia, acute 
renal failure and others.

Leading Cause of Death was Septicarmia-85%

· Most of the cases were dry burns sustained due 
to flames.

· There was no smell of kerosene.

· There were no scalds seen.

· Majority of the deaths occurred within a week 
(69%)

· Most of the victims died due to Septicaemia 
(51%)

The total number of unnatural deaths in elderly 
women over a period of 10 years was analysed which 
was 50 cases. Out of which Pooja burns constituted 20 
cases i.e, 40%; followed by Road Traffic Accidents 16 



Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4      4375

cases i.e.32%. 

Table -1 - Distribution of elderly burns according to the day.

Days of week No. of deaths (20) Percentage

Monday 1 5%

Tuesday 5 25%

Wednesday 2 10%

Thursday 2 10%

Friday 4 20%

Saturday 1 5%

Sunday 5 25%

Table -2 - Age wise distribution of puja burns 

Range No. of deaths

30-40 years 1

41-50 1

51-60 1

61-70 10

71-80 7

Table-3 – Percentage and survival period of burn victims

Case No. Percentage of burns Days of survival

1. 80% 5
2. 45% 1
3. 35% 5
4. 30% 20
5. 35% 3
6. 50% 5
7. 50% 7
8. 60% 6
9. 50% 8
10. 90% 2
11. 40% 7
12. 70% 6
13. 80% 1
14. 70% 5
15. 75% 27
16. 40% 26
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17. 35% 12
18. 40% 4

19. 35% 18

20. 55% 2

Table -4 - Percentage of burns in death due to puja burns

Range of percentage of Burns No. Percentage

0-25% 0 0%

26-50% 12 60%

51-75% 5 25%

76-100% 3 15%

Table -5 - Survival period in days of puja burns victims

Range No. of cases Percentage

≤ 7days 14 70%

7 – 14 days 2 10%

≥ 14 days 4 20%

 Conclusion

The purpose of this study is to create awareness 
among elderly women while performing Puja and to take 
more precautions. As the elderly women suffer from 
poor reflexes, the family members can play an active 
role in helping the elderly and preventing casualties.

Further research on the social and economic 
resources available to the elderly burn population, 
particularly women, is warranted in order to provide 
cost effective quality care during acute hospitalization 
and upon discharge.
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Abstract
Background: A sudden unexpected death in South Africa is considered an unnatural death, and requires 
an autopsy to determine the cause of death. These deaths were classified under a vague term, collapse, by 
investigating officers and relatives of the deceased.

Objectives: To assess the incidence of sudden deaths in Mthatha.

Method: This is a record review from 1993 to 2004 of the medico legal autopsies in Umtata General 
Hospital (UGH). All cases of unnatural deaths are brought by police to UGH mortuary.

Results: Four hundred and thirteen cases of sudden deaths were recorded over a period of 12 years (1993-
2004) with an average of 11 deaths/100 000 population. The highest (22.7/100 000) was recorded in 1997, 
and the lowest (4.5/100 000) in 1996. Males outnumbered females 3.2:1. The commonest age group involved 
is between 31 and 40 years. The commonest underlying cause of death is pneumonia. 

Conclusion: There is an increasing trend of sudden deaths in the population in Mthatha and it is most 
prevalent among males between 31 and 40 years. 

Keywords: sudden, death, natural

Introduction

Sudden deaths are unexpected resulting from 
various causes, and in layman terms as called ‘collapse.’ 
Sudden death is defined as unexpected death occurring 
as a result of natural causes where loss of all functions 
occur instantaneously or within 6 hours of the onset of 
symptoms or collapse.1 Sudden cardiac deaths cause 
between 300 000 and 400 000 deaths a year. It is the 
leading cause of death in men between 20 and 65 years 
of age.2 

The HIV/AIDS epidemic in South Africa continues 
to grow at a rapid rate. Various projections of the 
demographic impact of HIV, based on the antenatal 
survey results, suggest that the disease will have a 
considerable impact on mortality in South Africa. While 
projections differ somewhat, they suggest that between 
2000 and 2010, somewhere between 4 and 7 million 
South Africans will die from HIV/AIDS. Several studies 

showed that there is a role of HIV in sudden deaths 
directly or indirectly.4,5 A number of studies comparing 
HIV infected and uninfected drug users have noted 
an increased sudden deaths from overdose for HIV 
infected. In Amsterdam the rate was 0.39/100 persons 
years for the uninfected but 1.42/100 person years for 
the HIV infected.6 

The majority of sudden cardiac deaths in the young 
are due to inherited forms of heart muscle disorder 
and irregular heart function.7 With an estimated US 
population of 296, 766, 821, this implies 163, 221 out-
of-hospital sudden cardiac arrests occur annually in the 
US.8 Hundreds of fit and healthy adults are dying annually 
in England for no apparent reason- and little concerted 
preventive action is being taken largely because there 
is no agreed term to describe the syndrome. 9 A French 
study on 1000 autopsies of those under 65 years showed 
a cardiac cause of death in 848 (85%). In 152 no cause 
was found.10 Italian Law requires every athlete to have 
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an annual “Fitness Certificate” before they are permitted 
to participate in a sports club and schools have to take 
responsibility for their students’ fitness to participate. 11 

The problem of death in individuals with HIV 
infection is of importance not only to individuals infected 
with HIV but also to health care professionals trying to 
provide accurate information concerning the natural 
history of HIV.12 Sudden death in HIV-infected drug 
users have been reported. 4 There is an increased risk 
of sudden cardiac deaths if erythromycin and protease 
inhibitors are taken at the same time. 5 The purpose of 
this study is to estimate the cases of sudden deaths in 
this region.

Methods

This retrospective study covers the period January 
1993 to December 2004, and was carried out in Umtata 
General Hospital (UGH) mortuary. This is located on the 
hospital premises, the teaching hospital of the University 
of Transkei in the Eastern Cape, South Africa. Now it 
is a level 1 hospital but remains a teaching institution. 

The mortuary provides services to Mthatha (Umtata) 
and Ngqeleni magisterial districts, which together have 
a population of approximately 400 000. Annually more 
than 1200 autopsies are carried out in this mortuary. All 
deaths from unnatural causes in the region are notifiable 
to the police, who then request medico legal autopsies. 
All cases of sudden deaths are brought to this mortuary 
and a medico legal autopsy is conducted. 

Results

Four hundred and thirteen cases of sudden deaths 
were recorded over a period of 12 years (1993-2004) with 
an average of 11 deaths/100 000 population. The highest 
deaths 22.7/100 000, were recorded in 1997, and least 
4.5/100 000, were in the year 1996. Males outnumbered 
females 3.2:1 (Table 1). The commonest age group 
involved is the one between 31 and 40 years with 24.4% 
of deaths, and least in the age group 1 to 5 years (5.2%) 
(Table 2). The systems involved in these sudden deaths 
were respiratory 19 (28.3%), cardiovascular and nervous 
9 (13.4%) each (Table 3). 

Table 1. Sudden deaths in Mthatha area of South Africa (1993 to 2004) (N=413).

Year male Female Total Sudden deaths/100 000 
population per year

1993 27 6 33 8.2

1994 33 7 40 10

1995 38 5 43 10.7

1996 16 2 18 4.5

1997 71 20 91 22.7

1998 30 11 41 10.2

1999 30 4 34 8.5

2000 24 11 35 8.7

2001 22 5 27 6.8

2002 25 14 39 9.8
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2003 56 9 65 16.3

2004 42 21 63 15.8

2005 54 13 67 16.7

Mean 40.2 10.5 34.4 13.9

Table 2. Age groups in sudden natural deaths in Mthatha area of South Africa 1996-2004 (N=365).

Age group Male Female Total

1 to 10 11 (3%) 8 (2.2%) 19(5.2%)

11 to 20 17 (4.6%) 10 (2.7%) 27 (7.3%)

21 to 30 47 (12.9%0 13 (3.5%) 60 (16.4%)

31 to 40 69 (18.9%) 20 (5.5%) 89 (24.4%)

41 to 50 56 (15.3%) 14 (3.8%) 70 (19.1%)

51 to 60 42 (11.5%) 7 (1.9%) 49 (13.4%)

60+ 35 (9.6%) 16 (4.4%) 51 (14%)

Total 277(75.9%) 88 (24.1%) 365 (100%)

Table 3. System related causes of death on autopsies in 2005 (N=67).

S.No System Number

1. Respiratory system 19 (16 pneumonia, 2 PTB, 1 COPD)

2. Cardiovascular system 9 (8 Cardiomyopathy, 1 CAD)

3. Central nervous system 9 (4 meningitis,3 Subarachnoid Haemorrhage, 2 
epilepsy)

4. Gastrointestinal system 4 (1 enteritis, 1 infarction, 1 hepatic, 1 hernia)

5. Reproductive system 1 (abruption placenta)

6. Miscellaneous
8 (3 septicaemia, 

1diabetes, 1 nephropathy, 

7. Undetermined 17

Cont...Table 1. Sudden deaths in Mthatha area of South Africa (1993 to 2004) (N=413).



Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4      4381

Discussion

This retrospective record review is only enquiry 
in this area related with sudden deaths. It provides 
important information that justifies expanded efforts 
to initiate and develop a programme for a well planned 
study. It is a trend in the mortuary to declare a person 
collapsed where there is no visible injury on body, and 
no circumstantial history is available at the time of 
death. This trend has been prevalent for years among 
investigating officers, mortuary staff, and medical 
officers who conduct autopsies. The problem of sudden 
death is not only important to the relatives of the 
deceased, but also to the health professionals trying to 
provide accurate information concerning the cause of 
death. This is more important in low resource areas such 
as Mthatha. Mthatha (Umtata) was the capital of former 
black homeland of Transkei. Facilities for health care 
services including medico legal investigations are at 
lower end of the spectrum in South Africa.

There is a lack of statistics on sudden deaths, and 
therefore it is difficult to compare with the findings 
of this study. Sudden cardiac deaths causes between 
300 000 and 400 000 deaths a year in United States. 2 
Four hundred and thirteen cases of sudden deaths were 
recorded over a period of 12 years (1993-2004) with 
an average of 13.5 deaths/100 000 population (Table 
1). There is an increase in the number of sudden deaths 
from 1993 to 2004, but it is not a steady pattern. The 
peak was in 1997(22.7 per 100 000 deaths) (Table 1). 
There is no explanation for this sharp rise in 1997. 
However, the medico legal officers certifying deaths 
have changed. This is much higher than reported by a 
North American study, where the annual incidence of 
sudden cardiac arrests is 0.55 per 1, 000 population. 
With an estimated population of 296 million in the 
United States, this implies that about 163, 221 out-of-
hospital sudden cardiac arrests occur. 6 There were only 
9 deaths in 2005 as a result of cardiovascular disease. 
Of this only one had coronary artery disease, and 8 were 
due to cardiomyopathy. Ischemic heart disease is not 
common among African people. A study carried out by 
Seedat et al (1996) showed that coronary artery disease 
is still uncommon among the black population of South 
Africa. 13 Hypertrophic Cardio Myopathy is common. 
A study by Maron (1995) showed that 1 in 500 people 
have Hypertrophy Cardiomyopathy.7 The ratio of males 

to females is 3.2:1. This is because males are much less 
bothered about their illnesses than females and they are 
detected only at autopsy. 

It is surprising that sudden deaths in 2005 were due 
to pneumonia and pulmonary tuberculosis, 18 out of 19 
involving the respiratory system, and meningitis 4 out of 
9 involving the central nervous system (Table 3). Deaths 
from tuberculosis (TB) are increasing but TB-related 
sudden death (TBRSD) is rarely reported in the literature. 
The most common cause of TBRSD was tuberculous 
bronchopneumonia in 64%.14 This infectious disease 
is opportunistic infections in immunocompromised 
such as HIV. Many HIV- seropositive patients who 
present with pneumonia have obvious clinical features 
of immunodeficiency. The possibility of mycobacterium 
tuberculosis infection should always be considered in 
immunocompromized patients. 15 A post mortem study 
carried out in Edinburgh showed that 9% of deaths 
are associated with AIDS. Significant encephalitis is 
also present in post-mortem diagnosis of AIDS.12 The 
commonest age group involved in sudden deaths is 31 
to 40 years, 24.4% (Table 2). It is the same age group 
who also has the highest rate of HIV infection. The 
prevalence of HIV was highest among women aged 25-
34 years-more than 1 in 3 is estimated to be living with 
HIV.16 

Conclusion

There is an increasing trend of sudden deaths and 
infectious diseases contribute to this trend. The need 
to investigate thoroughly the cause of sudden death is 
emphasized.
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Background: Most of the forensic pathologist limited themselves to give a cause of death in a case of 
firearm death without taking any history. It neither help to the next of kin nor were the judiciary, as a result 
of it the chances of misdirected investigation are high, and therefore miscarried justice also high. 

Objective: To high light the manner of death in a case of gunshot injury.

Method: A post mortem report and a brief history provided by a private agency to give an opinion on the 
manner of death. 

Case history: Mr. A was died in a pistol gunshot injury by his colleague while on duty. The case history 
narrated that the gun was accidently fired during unloading by Mr. O. The intention of firing has to be 
determined. The cause of death was given by pathologist but no opinion on manner of death which was 
crucial to give in this case. The history, findings of postmortem report and manner of death has discussed in 
this report.

Conclusion: The manner of death is a concealed murder, warrants an investigation by a higher investigative 
agency such as Central Bauru of Investigation.

Keywords: gunshot, accidental, intentional, death

Introduction

Police officers, politicians and criminal nexus in 
India are known to everyone. Politician-police-criminal 
nexus flourishes because politicians decide on posting 
of officers at police stations.1 (Opinion. Times of India 
2020). There are a lot of reports where police officer were 
get killed by gangs, drug and sand mafia. Sometimes, 
honest police officer get killed because he is honest, 
and doing his duty honestly. 1 In 2016, 251,000 deaths 
resulted from firearms injuries worldwide without any 
war.2 Firearm injuries account for the most homicides 
in the United States of America, with 46 deaths every 
day.3 Some studies showed over 90 deaths every day 
caused by gunshot-related injuries.4 Almost two-thirds 
of these deaths (59%) resulted from homicide, with just 
over a third (35%) as a result of suicide. 5 

After thorough search on literature the author could 
not find any literature where some has died as a result 
of fire during unloading the pistol. There are cases of 

homicide and suicide by gunshot injury but could not 
find an accidental fire during loading and unloading of 
pistol. The purpose of this case report is to high light the 
problem of fallacious misconception of accidental firing 
and death of another police officer during unloading of 
a gun.

Method

A post mortem report is submitted to give opinion 
on the manner of death. A brief history is also provided 
by a private agency. A team of police officer was 
chasing mafia who use to sell opium. These mafias are 
very hard core and also have some liaison with police 
officer who protects them. Mr. SI was a leader of team 
accompanied with three police man and a commando 
police (CP) officer who were chasing these criminals. 
While returning back, car tyre was punctured in a village 
where they stopped. The CCTV footage was provided 
where initial allegation of CP of killed himself was 
clearly denied. The SI fired from his pistol to CP, where 
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he is mentioned that the fire was an accidental during 
unloading of a pistol. CP was died on the way to Jodhpur 
city in India which was about 150 kms from the incident. 
The commando died on their way to hospital which took 
about 5 hours to reach in Jodhpur,

Discussion

It is unfortunate that such type of a death of a police 
officer is investigated by another police officer. It is 
very well known that there is always nexus between 
police and criminals. It is just like a team of soccer 
who is having their own player and also referees. This 
kind of team is certainly going to win. An appointed 
investigating officer must not be a member of this team, 
to protect the justice system, therefore this case must be 
handover to CBI. This is a perfect case to be investigated 
by a Central Bureau of investigation (CBI) to give a 
clear picture of death, so that an appropriate punishment 
to be given to the culprit. What a paradox in an Indian 
judicial system where a suicide by a film star is pushing 
towards murder and a clear cut murder is putting under 
accidental. Moreover a prime facie case of murder of 
a commando is not order for investigation by a police 
whereas a clear cut suicide is under investigation by a 
CBI. The Commando who was killed by a fellow police 
officer, suppose to investigate by a CBI. 

A lousy postmortem was conducted in a hospital 
where they could not even solve the problem of 
deceased. What is the purpose of autopsy? It is not just 
dissection of a body and write a finding copied from 
a text book but one has to assertive in giving opinion 
related with each and every case. Here in this autopsy 
report, nowhere is try to answer the manner of death 
which was crucial to answer by forensic pathologist in 
this case. Unfortunate part in Indian legal system is that 
there is lack of accountability. Forensic pathologist has 
conducted an autopsy without any direction given by 
the investigating officer, and judicial officer accepted 
as such without any applying their mind. Here are few 
comments on the autopsy report

1. The author is having problem with this post 
mortem report as it is written by hand. At page 2. Entry 
wound the measurement is given in 3/4x ¼ x cavity deep 
and at the same time the examiner is writing it is circular 
in shape. How it can be? It is surrounded by circular ring 
of grease collar (inner), and abrasion, reddish (outer). 

How could he see the grease collar? No blackening, 
burning, tattooing present on body. Has he not examined 
the clothes? Have this examiner seen this grease collar or 
writing as some forensic book are traditionally writing in 
describing the wound.

2. In describing exit wound on the same page, 
2x11/4 cm x cavity deep. Exit wound is present on 
posterior chest wall between both scapula, 19 cm below 
nape of neck, 11 cm from both scapulas. It means the 
exit wound is in middle of both scapulae. The examiner 
is showed in sketch diagram that the wound is more 
on the left side and also describe on left side wound of 
track. It is surprising that the examiner has written the 
protrusion of fat and muscle tissue is present from the 
exit wound which is not visible in photograph. Author 
would like to ask the examiner, from which book he is 
coping these findings?

3. On the same page, the entry wound is 22 cms 
from right shoulder and 15 cms above right nipple is 
very vague way of providing a location of a wound. 
It is rather useful to give from midline. A track was 
established between entry and exit wound on dissection. 
It passed from first inter costal space, and immediately 
reach to upper lobe of right lung (entry ¾ x1/4 cm), then 
passes right lung (1x11/2 cm), then passes through right 
4th intercostals space to outside, left posteriorly. The 
measure the wound on lung is just impossible as it is get 
collapsed. How could he measure it?

4. Injured right clavicle, 2nd rib, 4th rib (posterior), 
and thoracic vertebrae T4/T5 are fractured. About 1200 
ml clotted blood in right pleural cavity. All have written 
without any photographs. 

 The Gunshot entry wound on the right side upper 
part of the chest which is passing through intercostals 
muscle, and puncturing right upper lobe of right lung, 
and then bullet coming out from left of back of the 
chest. The direction of the wound is above downwardly, 
backwardly from right to left indicating that SI was 
standing in front of CP at a height than CP.

The author has gone through post mortem report 
and a brief history. Based on the facts submitted in post 
mortem report, it is a clear cut case of murder without 
any doubt. The probability of accidental firing has ruled 
out by the facts that
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1. The entry gunshot wound is on the top of the 
trunk, which is most unlikely can happened in case of 
accidental unloading of a weapon.

2. The direction of the entry wound is from right to 
left, above downwardly and backwardly, again indicated 
that the accidental firing is not possible during unloading 
of a gun.

3. The position of assailant and victim. The victim 
is a little lower level than assailant as per looking the 
direction of the wound, which is very unlikely, that it 
could be happen during unloading of a gun.

4. It is discussed with several police officers the 
process of unloading and accidental firing and their 
comments were totally denying the fact of accidental 
firing. During training of a police officer, they use 
to teach how to load and unload a gun, and what are 
standard operating procedures?

5. The victim was collapse on the way to hospital, 
about 150 kms from the site of happening which is again 
suspecting some ulterior motive officer a police officer. 
He could have taken to nearby district hospital, and can 
get manage an emergency, but assailant did not seek that 
necessary.

Pistol has 12 cartridges in the magazine. During the 
loading of the Pistol, the magazine is taken out from the 
Pistol and cartridges are inserted inside the magazine 
and then again inserted inside the Pistol in the space 
provided in the back of the Pistol. The Pistol cannot fire 
during the loading as the firing with the Pistol requires 
pulling back the slide to cock the Pistol and some force 
is required to pull back the slide. If the magazine loaded 
with the cartridges is already in, the slide is pulled back 
to make it cock ready for fire. As for unloading, there is 
a button which is pressed to release the magazine and 
after that the magazine is pulled out. There is no chance 
of fire because trigger cannot be pushed in this process. 
The Pistol can fire only when deliberately the slide is 
pulled back for the purpose of fire otherwise there is no 
chance of fire during loading or unloading. If the person 
deliberately fires, it is murder if person intended is killed 

and if a person is killed by negligence, it is a separate 
offence under IPC. Homicide is another condition in 
which a person is killed when intended action was not to 
kill which is not applicable in this case. It is a pure case 
of murder. Where and with whom this has happened.

Conclusion

This is a case of a concealed murder. The victim was 
only taken to hospital after death. The evidence of the 
site and direction of firing are also very strong evidence 
in favour of murder, where to convert impossibility to 
possibility is not possible. It is fallacious assumptions 
that it is an accidental firing during unloading process. 
It deserves to get investigated by CBI so that this 
concealment of crime could not be successful. 

Ethical issue: The names of all the cases were kept 
anonymous and not divulge to anyone.
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Abstract
HIV/AIDS is one of the main challenges facing South Africa today. It is estimated that of the 39.5 million 
people living with HIV worldwide in 2006, more than 63% were from sub-Saharan Africa. In 2005, about 
5.54 million people were estimated to be living with HIV in South Africa, with 18.8% of the adult population 
(15-49 years) and about 12% of the general population affected.1 

Prevention of HIV infection has to be tackled in various ways, not just to recommend condom use and 
circumcision. There are several cultural and social factors associated with spread of HIV infection. There 
is a general belief that illness (HIV/AIDS) and other bad occurrences are related to witchcraft. The illness 
is difficult for them to believe and to be explained. Infections like HIV cannot be explained to ordinary 
rural people and therefore there is a strong belief in witchcraft. People believe that HIV/AIDS is related 
to witchcraft, and could be managed by traditional healers. Poor people are less educated and therefore 
more ignorant about their illnesses. Most of young deaths where the deceased is sick from a long time were 
labeled as “Isidliso” otherwise called “black poison”. Almost everybody who is suffering from HIV/AIDS 
has been taken to a traditional healer before been taken to medical practitioner in town. The widespread rape 
and forced sexual abuse of children is a serious social and health issue. There are several motives behind this 
unsocial and unhealthy epidemic, but the most dangerous is the strong belief in a myth of achieving a cure 
for a person’s HIV/AIDS through sexual intercourse with a virgin. 

Keywords: HIV and AIDS, Myth and misbeliefs, virgin rape and witchcraft, traditional healers.

Introduction

Tremendous challenges remain in the field of HIV 
education, prevention and care in South Africa. It is 
estimated that of the 39.5 million people living with 
HIV worldwide in 2006, more than 63% were from 
sub-Saharan Africa. In 2005, about 5.54 million people 
were estimated to be living with HIV in South Africa, 
with 18.8% of the adult population (15-49 years) and 
about 12% of the general population affected.1 Nearly 
60 children are raped every day in South Africa and 
while experts agree to disagree to the causes, or whether 
the pervasive belief in the so-called “Virgin Cure” 
prevents/cures HIV/AIDS is possibly responsible for 
this phenomenon. The culture-specific belief systems, 
which is not confined to South Africa, is found to exist 

in most other developing countries with large numbers 
of HIV/AIDS positive people in their populations.2, 3 
South Africa is strife-torn with major socio-economic 
problems as well as the myth that sex with a virgin can 
rid men HIV/AIDS and sexually transmitted diseases.4 
Thus, controlling HIV/AIDS in Africa needs a different 
approach. Poverty, social factors, and beliefs are the 
most potent co-factors for an HIV/AIDS diagnosis.

According to antenatal surveys in South Africa, in 
1990 the HIV prevalence was 0.7%, and rose to 30.2% 
in 2005. This is an increase by 43 fold over a period of 
16 years. There is no fall in HIV/AIDS cases in South 
Africa. Recent (2006) ‘Think Tank’ group meeting in 
Lesotho by SADC and UNAIDS, concluded that high 
levels of multiple partnerships by men and women 
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with insufficient condom use, combined with low level 
of circumcision are the key drivers of the epidemic in 
the sub-region.5 In 2005, a randomized clinical trial of 
male circumcision for HIV prevention in Orange Farm, 
South Africa, found that the procedure reduced a man’s 
risk of infection by at least 60%. This does not explain 
why HIV has spread so much in Southern Africa than in 
India, where circumcision is uncommon.5 There is no 
strong evidence for this claim and so might be a wrong 
signal being sent to the society.

The resistance to change, the attitude of African 
people regarding their false beliefs and persistent 
myths about their sexual practices, is an obstacle to 
the prevention programs.3 Africans are also unwilling 
to discuss their sexual practices. Their core beliefs are 
unquestionable. Africans are so difficult people in this 
respect that one cannot be resolved by reason or evidence. 
They have certain ideas, which are very dangerous such 

as rape of virgin is cure for HIV/AIDS. It is difficult 
for Africans to change their sexual practices through 
abstinence, monogamy and the use of condoms.6 

The purpose of this report is to highlight the problem 
of myths or false beliefs, which is prevalent in this 
community, and there is hardly any way forward without 
addressing these obstacles through traditional leaders.

Methods

The third year medical students were asked to write 
myths prevalent in the community. Majority of the 
students were Xhosa speaking, born and bred in the local 
community in and around Mthatha. They were asked to 
write about myths and misbeliefs regarding HIV/AIDS 
in the community. Out of 98 students, 63 replied and 
wrote 42 myths prevalent in the community. These 
myths were analyzed, categorized, and tabulated.

Results
Table 1. Categories of Myths identified in Transkei region of South Africa.

Myths related with 
condoms

Myths related with sexual 
practice Miscellaneous myths

No one eats a sweet from a 
paper (condom) or a banana 

with its peel on.

The cure of HIV is to have a sex 
with a toddler.

“Xhosa people believe that the witches can 
inject HIV into blood stream”. If you chase 

HIV, it will run away.

Condoms are all rubbish. 
What if it stays in me? 

Scared to use it.

Have sex with a virgin to get 
HIV cure, and have a shower 
after having a sex to prevent 

from HIV transmission

HIV is a politically created horror. It does not 
exist.

Condoms do not give full 
satisfaction, as people 

believe that skin-to-skin 
contact is vital.

More sex partners you have, the 
more experience and knowledge 
you get and the less chances of 

getting HIV.

Traditional doctors say they can prepare some 
traditional medicine that can cure HIV.

Xhosa people do not like to 
wear swimming costume 

when diving.

If you keep the girl standing 
after sex without condom you 

can prevent HIV and pregnancy.

Rural people think that HIV is a myth; it is just 
a story to scare them from enjoying sex.

Beautiful woman cannot be HIV positive.

Condom is meant for 
superman, not for real man.

Eating eggs before sex makes 
your chances of becoming HIV 

+ve, and impregnating a girl 
higher.

Nevirapine is given by women to their 
boyfriends to prevent HIV. 
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Condoms have worms. If man does not ejaculate inside, 
they will not get HIV/AIDS.

Having a diet of garlic and vegetables cure 
HIV/AIDS.

Condoms transmit HIV/
AIDS as it contains HIV 

infection

HIV/AIDS affects only 
uncircumcised boys, since they 

believe that foreskin is the 
carrier for HIV/AIDS..

HIV/AIDS is a curse put upon by the 
foreigners; it does not exist among us.

condoms are itching You cannot enjoy sex without 
touching meat to meat. eating pork is a cure for aids

Condoms can protect you 
from AIDS even from needle 

stick injuries.

You cannot get HIV infection 
during your first sexual 

encounter.

HIV is to punish by forces of the earth

A condom predisposes to 
fleas.

Trying to prevent HIV is a 
waste. You can get HIV from 

drinking water.

One gets HIV from monkeys, not from the 
people.

If some one is HIV positive 
means he is caught by thorn 

prick Muti can cure HIV/AIDS.

HIV is a disease for human beings, not for dogs, 
and therefore, it should affect us.

If you are trying to prevent death from HIV, 
surely you will from something else such as a car 

accident.

HIV/AIDS is said to affect people who do wrong 
things in their lives.

It is seen as a bad omen; HIV is high in those 
who drink VODKA; AIDS is common in 

Johannesburg not in the Eastern Cape; This 
infection is to reduce the population to conserve 
oxygen; People do not mind being HIV positive 

because they get a grant from government.

Cont... Table 1. Categories of Myths identified in Transkei region of South Africa.

Discussion

South Africa is a very diverse and a complicated 
country inheriting enormous problems of the past such 
as economical inequity and racial discrimination. It has 
been liberated politically, but not economically and 
socially. Social fragmentation and moral values were 
distorted by apartheid and will take years to be healed. 

The rate of sexual abuse is increasing in the Mthatha 
area of South Africa. A recent (2008) study carried out 
by the author has showed that 2 378 victims of sexual 
assault were seen over a period of six years (2001- 2006). 
The average rate of sexual assault was 198 per 100 000 
women a year. There was a tenfold increase of sexual 
assault from 39 per 100 000 women in 2001 to 417 per 



Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4      4399

100 000 women in 2006.7 One-and-half-fold increase 
in HIV seropositivity has recorded over the period of 5 
years (2000-2004). 8

Prevention of HIV infection has to be tackled in 
various ways, not just to recommend condom use and 
circumcision. There are several cultural and social 
factors associated with spread of HIV infection (Table 
1). The most popular and common belief among people 
in this area is called as ‘inyama enymeni’ or flesh-to-
flesh contact, denying use of condoms. There are several 
myths are associated with sexual practices (Table 1). 
The most dangerous and widely prevalent myth is of 
having a sex with virgin is cure of HIV.

A case study has carried out by the author has showed 
that a nine-year old female child who was brought to the 
Umtata General Hospital, a victim of the mistaken belief 
that sex with a virgin will cure an HIV-infected person 
or AIDS sufferer of his illness. The alleged rapist was an 
HIV-positive uncle of the child. The myth of the ‘HIV/
AIDS virgin cure’ is prevalent in the community. 3 

The dictum of ABC is not functioning, and higher 
promiscuity and infidelity, and increasing number of 
rapes and children sexual abuse is fuelling the HIV 
prevalence. Abstinence is not possible in among young 
adults. In a highly promiscuous community, it is difficult 
to be faithful. Moreover, it is related with poverty. A 
hungry women need food for her child, is ready to do 
anything. Transkei is a poverty-stricken former black 
homeland, now a part of the Eastern Cape Province. 
Unemployment and the incidental violence are very 
high. Women are mainly responsible for bringing up 
their children. Condoms are widely distributed and freely 
available, but their use consistently is problematic. A 
study carried out in 2007 by the author showed that HIV 
prevalence is commoner among condom users. 

There were 157 sexually active cases between 
17 and 49 years of age in the study group. All had 
practiced some form of contraception. One had a tubal 
ligation, 65 (41.8%) had used condoms, 22 (13.9%) oral 
contraceptives (OC), 55 (35.4%) injectables, and 12 
(7.6%) both barrier method and hormonal. The highest 
number (28 -17.7%) of HIV positive cases were in 
the age group of 17 to 26 years. A total of 42 (27%) 
were HIV positive of whom 26 (16.6%) had only used 
condoms, ten (6.4%) had used OCs and injectables, and 

six (3.8%) used both hormonal and barrier method. 9 

There is very few studies carried out on psychiatric 
disorders in this community. HIV infection and 
psychiatric disorders have a complex relationship. 
HIV infection could lead to psychiatric disorders, 
and psychiatric patients are more vulnerable to HIV 
infection. HIV is not only an illness, which is associated 
with stigmatization and discrimination, but also has 
several risks attached including physical and sexual 
abuse. There is a scarcity of literature on HIV, mental 
illness and sexual assault although they are a common 
trio. 

There is a case report of an HIV-positive woman 
with a psychiatric disorder. She suffered from AIDS 
and periodic psychotic episodes. On a day when she 
had such an episode, she became a rape victim. 10 
Conversely, mentally retarded children are more prone 
for sexual assault, and therefore more vulnerable for 
HIV infection. Protection of children has been identified 
as a priority in South Africa. Despite a commitment to 
uphold children’s rights, much still needs to be done for 
the safety of mentally impaired children. 

A recent (2009) published work of the author 
showed that over 2% of the sexual assault victims 
attending the Sinawe Centre were mentally impaired. Of 
these, 12.5% were HIV seropositive. 11 Mentally retarded 
perpetrators have infected a teenager seropositive. A 
case of a 13-year-old girl who was raped twice within 
three months and brought to the Sinawe Centre of the 
Nelson Mandela Academic Hospital. Failure to adhere 
to post exposure prophylaxis (PEP) has undermined the 
implementation of antiretroviral roll out programme by 
the government. She was HIV-seroconverted following 
sexual abuse.12 

An earlier study (Meel, 2003) showed that more 
than 90% of victims of sexual assault in Transkei region, 
South Africa, were HIV-seronegative at the time of the 
incident. This was despite the fact that the community 
had a high prevalence of HIV. In sexual assault cases 
post-exposure prophylaxis (PEP) is recommended to 
prevent HIV transmission. Therefore, therapy with 
zidovudine (AZT) and lamivudine (3TC) is justified. 
There is a serious problem of not attending the patient 
for follow up.
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There were 594 victims of sexual assault during 
the study period at Sinawe Centre from 2000-2003. Of 
these, 346 (58.2%) were children under the age of 15 
years. Seventeen children (2.9%) were found to be HIV 
positive at the first test. Among the adults, 58(9.8%) 
tested HIV positive. Of the 225 who attended after 
PEP was introduced, only two were found to be HIV 
seropositive at the time of the incident. A second test 
was recommended after four weeks and a third after 12 
weeks. The majority of the victims did not report for 
the second test, but all 35 who did come to be tested 
were seronegative. who did come to be tested were 
seronegative. Seventeen of those were between 11-15 
years of age. Only seven victims came for the third test, 
and they, too, were negative. Nausea and vomiting were 
the commonest side effects of PEP treatment in four 
patients and one developed a generalized rash. Only one 
victim seroconverted. 13

The stigma and discrimination attached to HIV/
AIDS are hampering control of the disease. Family life 
has greatly been disrupted by the pandemic. AIDS causes 
illness, disability and death as well as severe economic 
and emotional disruptions to the families. The epidemic 
is well established in South Africa. The mortality will 
be doubled over the next five years. A broad range of 
coercive measures has been considered to be applied 
internationally in the interest of controlling the spread 
of HIV. Responsibility of the employers to their HIV/
AIDS employees at workplace, choice of termination 
of pregnancy when a woman is HIV positive, attitude 
of health care provider to their HIV infected patients, 
informed consent for taking blood to protect from 
transmission of infection in a case of accidental prick, 
and forced resignation from employment. 14 

There is a general belief that illness (HIV/AIDS) 
and other bad occurrences are related to witchcraft. The 
illness is difficult for them to believe and to be explained. 
Infections like HIV cannot be explained to ordinary rural 
people and therefore there is a strong belief in witchcraft. 

Conclusion

Several widespread myths and misbeliefs are 
prevalent in the South African Community regarding its 
prevalence, transmission, and cure. Many of them are 
negating the efforts of control of HIV by the government 
and non-governmental organizations in the community. 

Therefore, they should be targeted to control the HIV 
in the community. The strategic planners are optimistic 
to reduce HIV infection by 50% by 2011. Nevertheless, 
without reducing rapes by 50%, this would be very 
difficult. The ignorance and misconception in the minds 
of Africans about HIV is that it is not life threatening. 
Some like to remain HIV positive for financial gains as 
there is a government grant available to them.

Ethical Issue: This report approved by ethical 
committee of University of Transkei, South Africa for 
publication. 
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Abstract

Objectives: To assess the effect of Metformin, this has multiple pharmacodynamic effects and prevention 
in type 2 diabetes (T2DM).

Design: Case - control study.

Setting: Outpatient clinics of Diabetic Endocrine Research Lab and patients reporting to medicine department 
of Sheth Vadilal Sarabhai General Hospital ( Smt. NHL Municipal Medical College ) , Ahmedabad, Gujarat .

Participants: A total of 240 patients, 100 control group healthy normal and nondiabetic 140 study group with 
Type 2 Diabetes treated with Metformin and not known with a contraindication for the use of Metformin 
were approached, given informed consent, and entered the study.

e .Intervention : Addition of Metformin to Insulin Therapy three times a day.

Primary Outcomes: Vitamin B12, Folic acid , Serum Homocysteine. 

Results : Metformin Treatment  compare with control, was associated with a mean difference in Vitamin 
B12 -340.26 and confidence 6.71 ( 95 % confidence interval 27.53 to 40.95: P= < 0.0001) , and in Folate 
concentration of -6.24 and confidence 0.18 ( 95% confidence interval 0.74 to 1.1:P=0.026 ) , and an increase 
in Homocysteine concentration of 18.97 and confidence 0.93  ( 95% confidence interval 3.83 to 5.69 : P= 
<0.0001 ) . In addition, decrease Vitamin B12 and Folate could be explained by the increase in Homocysteine. 
The average person with type 2 DM has 3 times the normal rate of gluconeogenesis, Metformin treatment 
reduces this by over one – third.

Conclusion : Metformin use for long term has been associated with increased homocysteine level and 
malabsorption of Vitamin B12 which is preventable and some researchers and our findings suggests , 
recommend screening or prevention strategies .Metformin’s efficacy, security, profile, benefic Cardio 
Vascular & metabolic effects, and its capacity to be associated with other antidiabetic agents makes this 
drug the first glucose lowering agent of choice when treating patients with T2DM.

Key Words: Diabetes mellitus type 2, Metformin, homocysteine, Vitamin B12 and folate.
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Introduction

Metformin (sold as Glucophage) is an oral 
antidiabetic drug in the biguanide class and the first-line 
drug of choice for the treatment of type 2 diabetes, in 
particular, in overweight and obese people and those 
with kidney function1, 2 its use in gestational diabetes 
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has been limited by safety concerns. The most common 
adverse effect of metformin is gastrointestinal irritation, 
including diarrhea, cramp, nausea, vomiting and 
increased flatulence3. 

Metformin have evidence of reduced vitamin B12 
absorption due to calcium-dependent ileac membrane 
antagonism, an effect that can be reversed with 
supplemental calcium.Vitamin B12 that plays a very 
fundamental role in DNA synthesis and neurological 
function, hence an essential micronutrient required for 
Cardiovascular and Neuro-cognitive function4,5. Clinical 
Vitamin B12 deficiency and biochemical has been 
demonstrated to be highly prevalent among patients with 
Type 2 diabetesmellitus. 

Type 2 Diabetes Mellitus is associated with a two to 
four fold increase in the risk of cardiovascular disease, 
which cannot be fully explained byimportant risk factor 
such as hyperglycemia, hypertension and dyslipidemia6. 
It also appears that Diabetes interact with risk factor 
to increase more risk of cardiovascular disease7. 
Hyperhomocysteinemia is a independent cardiovascular 
risk factor, specially in diabetic patient8.For prevention of 
cardiovascular events in patients with Type 2 diabetes in 
addition for control of type 2 diabetes, identification and 
treatment of risk factor, such as hyperhomocysteinemia 
is critical7.

 It is well known that Metformin by decreasing 
plasma folate and Vitamin B12 levels can increase 
Serum homocysteine levels 7. But data on this issues are 
sparse and conflicting 7,8,9,10.

In view of this consideration, the aim of the study 
is evaluating Metformin for the prevention in type 2 
diabetes mellitus.

Materials & Methods

This study included total 240 patients,100 control 
group healthy patient and 140 study group with Type 2 
diabetes Mellitus treated with Metformin , these patients 
have been referred to diabetic research laboratory and 
medicine department of Smt.N.H.L. Medical College 
, Ahmedabad , Gujarat . All patients gave informed 
voluntary consent to participate in the study. The study 
was approved by the ethic committee of Smt. N.H.L. 
Medical College. 

We aimed to include the patient with Type 2 
diabetes mellitus between 35 and 75 yrs of age during 
the study period from November 2012 to Dec 2016 and 
who had received a diagnosis of diabetes after 25 yrs 
of age, had never had an episode of keto-acidosis, and 
whose blood glucose lowering treatment had previously 
consisted of oral agents but now exclusive consist of 
insulin or insulin and Metformin. We excluded pregnant 
women and women trying to become pregnant and other 
serious medical or psychiatric disease. Patients were 
randomized into 2 groups trial and control, Trial group 
treated initially with 850 mg Metformin daily. 

Doses of Metformin based on results of monthly 
Plasma glucose, as need be increased to 2000 mg 
daily .Whereas in control group 100 patientswere 
non diabetic without any disease and healthy normal 
.Exclusion criteria were intolerance of Metformin or 
drugs which effect plasma homocysteine levels in 
duration of study. Following Laboratory investigations 
were done in study and control group.Vitamin B12 by 
micro particle enzyme intrinsic factor assay, Folic acid 
by iron capture technology and glucose by Hexokinase, 
Serum homocysteine was determined by Fluorescence 
Polarization Immuno acid. All blood specimens were 
drawn at 0800 hrs after 12 hrs fast.

The normal level of Vitamin B12 are 208-963.5 pg/
ml and folate is 7.2-15.4 ng/ml and below the normal 
range of this parameters is considered to be deficiency 
respectively 7,9. The normal level of Serum Homocysteine 
are between 3.36–20.44 µmol/l. Serum homocysteine 
level of  20.44 µmol/l or more is considered to be 
hyperhomocysteinemia 6.

The data were analyzed using SPSS version 11 
and P value less than 0.05 and 0.001 were considered 
to be statistically significant and highly significant 
respectively. Difference between mean Serum 
homocysteine levels in groups were assayed by student 
t- test and paired t- test. Pearson correlation test were 
applied to test correlation.

Result

In final analysis , there were 240 Indian adults 
, ≥ 35 to 75 years of age with Type 2 Diabetes using 
Metformin  ( male 92 and female 48 ) , 100 adults  
normal healthy in same age group ( 54 male and 46 
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female ). During Metformin treatment homocysteine 
increased, mean serum homocysteine 29.79 µmol/l with 
standard deviation 5.06 was compared with 12.02µmol/l 
to 3.79 µmol/l in the control group. In the patient with 
Metformin in Type 2 Diabetes homocysteine level was 
compared in both male and female with control group. 
Serum homocysteine level was higher in male than 
female. That was corresponded by other studies (Alan 
et al., 2005:Passaro et al.2000)09,10. The geometric mean 
serum vitamin B12 concentration among those with 
Type 2 Diabetes taking Metformin was 132.92pg/ml 
with standard deviation 29.39. This was significantly 
lower than the geometric mean concentration in those 
without diabetes(Control Group) 467.2 pg/ml with 

standard deviation 207.81, P=0.0116 . The prevalence of 
Biochemical Vit B 12 deficiency was 6.4% among those 
taking Metformin ≥ 1-3 years , 4.2% among those taking 
Metformin > 3-5 years , and 8.2% among those taking 
≥ 5 – 10 years ( P=0.3319 for ≥ 1-3 years vs ≥ 5 – 10 
years . Similarly in patient with Metformin related folate 
deficiency, mean serum folate concentration was 5.56ng/
ml with standard deviation 1.71as compared with 11.06 
ng/ml standard deviation 2.64 in the control group. 

The demography and biological characteristics of 
the groups are shown in Table 1. Among Metformin 
users mean age was 62.22 ± 6.47 years, 66% were male 
and 34% were female. 

Table:1 Socio demographics Profile / characteristics of study population analyzed .

Metformin ( n=140) Control ( n=100)

Demographics:

Men:Women(n:n) 92:48 54:46

Age ( years ) 62.22(6.47) 50.75(11.46)

Duration of Diabetes Years 12.33(4.59) NA

Insulin Treatment Years 8(9) NA

Laboratory variables:

Fasting plasma glucose(FBS)(mg/dl) 159.70(68.23) 90.81(13.01)

Post Prandial blood sugar(PP2BS) (mg/dl) 205.64(70.98) 100.33(12.54)

Vitamin B12 (pg/ml) 132.92(29.39) 467.16(207.81)

Folate (ng/ml)            5.56(1.71) 11.058(2.64)

Homocysteine (μmol/l) 29.79(5.06) 12.02(3.79)

*Values are in mean and standard deviation.
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Compare with control, Metformin Treatment 
was associated with a mean difference in Vitamin 
B12 -334.24 and confidence 6.71 ( 95 % confidence 
interval 27.53 to 40.95 : P= < 0.0001) , and in Folate 
concentration of -5.50 and confidence 0.18 ( 95% 
confidence interval 0.74 to 1.1: P=0.026 ) , and an 
increase in Homocysteine concentration of 17.77 and 
confidence 0.93  ( 95% confidence interval 3.83 to 5.69 
: P= <0.0001 ) .Comparing the patients and controls, the 
levels of Serum Homocysteine were highly significantly 
higher among patients than controls, while vitamin B12 
and folic acid level was found significantly decreased in 
patients than controls P (<0.0001 ) for each parameter. 

The effect of Metformin on the variables (serum 
homocysteine, folate and Vitamin B12) were re-analyzed 
with adjustment of age, previous Metformin treatment, 
duration of diabetes, gender , insulin dose and actual 
Metformin dose separately for each variable as well as 
all together, all of which did not materially change the 
result.

The our findings correlates and demonstrated 
as compare to published data ( de Jager J 2010) that 
,Metformin in Patients with Type 2 diabetes on long term 
(>5 yrs ) lead to modest increase in Serum Homocysteine 
levels than patients exposed to short term (<5 yrs) and 
patients not exposed to Metformin: these changes were 
correlated . When we have calculated P value it was 
found to be statistically highly significant (p=<0.0001), 
and rate of significance is higher in study group than in 
control group. 

The results and findings of our study correlates 
compared to published data (Wulffele at el, 2003) 
and which show that serum level of homocysteine 
in individuals with Type 2 Diabetes treated with It 
indicates that higher homocysteine level is observed in 
Type 2Diabetes treated with Metformin which is a well 
known risk factor for the disease of the cardiovascular 
system which seem to be the main cause of increased 
mortality in patients with Type 2 Diabetes. Metformin 
decreases hyperglycemia primarily by suppressing 
glucose production by the liver 3. Works by suppressing 
glucose production by the liver.

Our study limitations are the smaller sample size 
over all and also we have a small number of female 
participants in comparison to males. This limitation may 

cause our inability to precisely evaluate completely the 
role of hyperhomocysteinemia in sex. Further study with 
more number of patients with more female participant is 
needed for more accuracy. 

Conclusion

In the present study, we have observed and can 
evaluate and recommend on the use of metformin for 
the prevention of type 2 diabetes . After completing 
the studies, we have an idea about the levels of 
these investigations such asVitaminB12, folic acid 
Homocysteine, in patients with type 2 diabetes mellitus 
with Metformin, and our data provide a strong case 
for routine assessment of vitamin B-12 levels during 
treatment with Metformin.

Patients with T2DM have increased risks of various 
types of cancer. Tentative  evidence shows metformin 
may decrease the risk of cancer. A direct action of 
metformin on cancer cells is suspected. Metformin 
exhibits a strong and consistent antiproliferative action 
on several cancer cell lines. Our findings are similar to 
those obtained by De Jager J et al , (2010) and Wulffele at 
el, (2003) that concluded in Patients with type 2 diabetes 
on long term (>5 yrs ) Metformin lead to modest increase 
in Serum Homocysteine levels than patients exposed to 
short term to Metformin and patients not exposed to 
Metformin: these changes were correlated .This means 
that Metformin therapy carries a potential risk for 
development of vitamin B12 and folic acid deficiency 
but can be prevented by giving supplments.metformin 
modestly reduces LDL and triglyceride levels too. 

The risk of developing Metformin associated 
vitamin B12 deficiency is greatly influenced by 
increasing age, Metformin dose and duration of use 
.Our data favours that homocysteine level is affected 
by both non-modifiable risk factor of atherosclerosis 
like age and sex and modifiable risk factors like vitamin 
B12 and folic acid. So, person with increasing age (age 
above 35 years) should comprise Vitamin B12 in their 
health check-up and if there is any abnormality treat 
the underlying cause which will help individual to stay 
away from CVD in upcoming days up to some extent 
which seem to be the main cause of increased mortality 
in patients treated with Metformin in Type2Diabetes.

The study highlights the necessity of checking 
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VitaminB12 in patients with type 2 diabetes mellitus 
during Metformin treatment in order to avoid this 
potential adverse drug reaction and preserve the 
beneficial effects of Metformin.

Finally, from our study we can conclude that as 
Metformin is generally can be recommended as a first 
line treatment for type 2 diabetes mellitus, as there is a 
good evidence that it decreases mortality1 .It works by 
decreasing production of glucose by the liver2. Several 
other groups of drugs, mostly given by mouth, may also 
decreases blood sugar in T2DM3. 

Metformin is a cornerstone in the treatment of 
diabetes type 2, but make no recommendations on the 
detection and prevention of vitamin B12 deficiency 
during treatment.
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Abstract
Background: Nursing competency is an integral part of providing patients with spiritual care. The aim of 
this study was to validate the translation of the spiritual care competence (SCC) scale to the Malay language 
version.

Methods: The cross-section study design applicable to the SCCS-M self-report questionnaire. Data were 
collected from staff nurses at the hospital Universiti Sains Malaysia. A total of 270 nurses participated in 
this study. Spiritual care competence was assessed with the 27-item SCC-M. Standard forward–backward 
translation was performed to translate the English version of the SCC into the Malay version (SCC-M). All 
the participants completed the SCC-M. 

Results: The initial measurement models tested (6-factor models) did not result in a good fit to the data. 
Subsequent investigation of the confirmatory factor analysis (CFA) results recommended some modifications, 
including adding correlations between the item residuals within the same latent variable. These modifications 
resulted in acceptable fit indices for the 6-factor model: root mean square error of approximation (RMSEA) 
= .050, comparative fit index (CFI) = .900, Tucker–Lewis index  (TLI) = .885, and standardized root mean 
square residual (SRMR) = .065. The final measurement models comprised all 27 SCC-M items, which had 
significant factor loadings of more than .40. The composite reliability was .696-.853 for 6-factors model.

Conclusions: These results suggest that the subscales in 6-factor SCC-M model are unique, the factors do 
not overlap much, and each factor explains different variance than the other factors. Therefore, the translated 
version of the SCC-M was valid and reliable for assessing the level of spiritual care competence among 
hospital nurses in Malaysia.
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Introduction

Spiritual Care Competence (SCC) is the knowledge, 
skills, and attitudes of nurses who provide patient’s 
spiritual needs with implications and meaning as well as 
intent questions 1. It refers to a range of skills used in the 
nursing process 2. Such skills used in the professional 
field or nursing process include therapeutic relationships 
between nurse and patient, patient communication, 
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constructive listening, sensitivity, supplying patients 
with certain religious beliefs with religious services, 
supporting patients... etc. 3. When nurses are conscious 
of their spiritual state, they may be conscious of their 
patients’ spiritual situation 1. Indeed, this awareness 
and spirituality in nurses is for creating obligation in the 
process of spiritual care. In nurses with higher spiritual 
well-being scores, age, occupation, and clinical career 
experience the psychological nursing performance was 
better. By comparison, when depression, anxiety, and 
stress levels were high, spirituality score was low 4. 

The most often conducted spiritual nursing 
interventions by nurses were recorded as a result of 
analyzing the effects of local and international studies 
in the spiritual interventions. The influence of nursing 
interventions was substantial 5. However, a nurse’s 
spiritual nursing capability should be developed to 
recognize possible spiritual needs based on the awareness 
of the spirituality of the subject, and to conduct nursing 
interventions based on it 6. 

Spiritual care competence scale (SCCS) focused 
on spiritual dimensions of assessing the competencies 
of nursing spiritual care. The tool was built on the 
basis of nursing competence profile 7, which relies on 
comprehensive literature conducted among nurses. It 
focused on the role of the nurse in providing spiritual 
care, spirituality as a side of the methods of nursing care 
and the involvement of the nurses in improving and 
developing the performance of nurses within the nursing 
institution. 

The spiritual care competence scale (SCCS) 
consists of 6 domains with 27 items. The first domain 
is the ‘assessment and implementation of spiritual care’ 
contain six items. This domain refers to the ability to 
determine a patient’s spiritual needs and problem, 
and to the planning of multidisciplinary spiritual care. 
This includes written intra- and inter-professional 
communication of spiritual needs and spiritual care. The 
second domain is the ‘professionalization and improving 
the quality of spiritual care’ contains six items. This 
domain contains the activities of the nurse aimed at 
quality assurance and policy development in the area of 
spiritual care. It refers to contributions to the institutional 
level that transcend the primary process of care, and 
with which the nurse also contributes to the promotion 

of professional practice. The third domain is ‘personal 
support and patient counselling’ contain six items. The 
dimension of this domain was the heart of spiritual care, 
with items operationalized in terms of interventions. 
They indicate the actual provision and evaluation of 
spiritual care with patients and their relatives. The fourth 
domain is the ‘Referral to professionals’ is contains 
three items. The dimension of this domain relating to 
cooperation with other disciplines in healthcare that take 
responsibility for spiritual care, for example, Imam. The 
fifth domain is the ‘attitude towards patient spirituality’ 
contain four items. This domain refers to personal factors 
relevant to providing spiritual care. The last domain is 
the ‘communication’ contain two items. This domain 
refers to the essential aspects of spiritual care between 
nurses and patients by contact and communication.

The author stated that the instrument could be 
useful for instructional and academic purposes to assist 
the capacities of the nurses in delivering spiritual care. 
Evaluating the nurses will help the researcher enhance 
the method and establish an effective educational 
program to enhance the competence of the nurses to 
provide the patients with spiritual care 6.

 However, SCCS was used to assess the competence  
of nursing college students and staff nurses in hospitals 
with reliability and validity tested in several countries 
including the Netherlands, Korea, Brazil and Pakistan 
with various languages such as English, Korean, 
Brazilian Portuguese, Prison and the outcome of the 
reliability test was high from 0.61 to 0.80 1. 

Today, a limited study measure spiritual care in the 
nursing sector in Malaysia. Contributing to enhancing 
the evidence-based nursing practice by recognizing, 
applying nursing competency and checking the validity 
of the Malay version is required. This study therefore 
aims to measure the validity and reliability of the Malay 
version of SCCS among nurses in Malaysia.

Materials and Methods

Participants

The online survey included a total of 320 participants; 
the response rate was 84% with 270 questionnaires filled 
out and submitted to the researchers. All participants 
were staff nurses from various departments (Medical, 
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Surgical, Pediatric, Orthopedic, Emergency, Psychiatric, 
Operation rooms and Clinical Unit) of Hospital 
Universiti Sains Malaysia (HUSM) with at least one 
year of experience and diploma degree.  

Measurement

SCCS self-assessment has 27 items, consisting of 
six areas: assessment and implementation of spiritual 
care (Item 1-6), professionalization and improving 
the quality of spiritual care (Item 7-12), personal 
support and patient counseling (Item 13-18), referral 
to professionals (Item 19-21), attitude towards patient 
spirituality (Item 22-25), and communication (Item 
26 and 27) (1 pp. 138-140). The items used a 5-point 
Likert Scale (1= strongly disagree, 5= strongly agree). 
The questionnaire has a minimum of 27 scores, and a 
maximum of 135 scores so that below 64 is low spiritual 
competence, 64-98 suggests average spiritual care and 
above 98 demonstrates high spiritual competence. The 
questionnaire has simple instructions and can be done in 
10-15 minutes. Previous studies indicated that the SCCS 
is a valid and reliable indicator of competence in spiritual 
care, and the Cronbach’s alpha scores ranged from 0.56 
to 0.82 1, 8. Determining the sample size depending on 
the number of items in the questionnaire. The sample to 
variable ratio, also referred to as the N: P ratios where 
(N) refers to the number of samples and (p) refers to the 
number of variables or items. This Study’s N: P is 10:1. 
In Confirmatory Factor Analysis (CFA), the sample size 
needed is 270 participants 9.

Questionnaire Translation

Using forward and backward translation process, 
the bilingual (knowing both English and Malay) from 
the Center for Translation and Language in USM 
prepared the adapted translation of the English version 
of SCC scale into the Malay version. To finalize the 
Malay language version of the SCC scale, a consensus 
was reached on each translated item by sending the 
questionnaire to a lecturer who holds a PhD in English 
language translation and a lecturer with a PhD in the 
Nursing program.

Procedure

The cross-section study design applicable to the 
SCCS-M self-report questionnaire. Data collection 

by staff nurses at Hospital Universiti Sains Malaysia, 
Kelantan, Malaysia using a simple random sampling 
method. The researcher explained the study to the Head 
of Nursing in each department. The Head of Nurses shall 
explain the survey to the staff nurses and provide a link 
to all participants. The online survey consisted of the 
information sheet and the SCCS-M questionnaire. 

Ethics approval

Ethical approval has been obtained from the 
Research Ethics Committee of the USM. A research 
information sheet was given to the participants prior 
to their inclusion in the study. Consent received when 
the staff nurses sent the completed questionnaire to 
the researchers. Participants were informed that their 
participation was anonymous and voluntary.

Statistical Analysis

Analysis of data using Mplus 8.0. Data screened 
for missing values prior to study. Out of the total of 
270 questionnaires received, there were no responses 
with missing values. The CFA tested the correlation 
hypotheses between items depending on the fit indices, 
including the ratio of chi-square to the degree of freedom 
(χ2/df)< 5.0, root mean square approximation error 
(RMSEA) ≤0.08, comparative fit index (CFI) > 0.9, 
Tucker Lewis index (TLI) > 0.9, standardized root mean 
residual square (SRMR) ≤0.08 and p-value > 0.05 for 
the chi-square test 10-12. Reasonable values of Cronbach 
alpha can be greater than 0.7 or 0.6 13.

Results

Our sample consisted of 270 participants (male 
7.4%, n = 20, female 92.6%, n = 251) from Hospital 
Universiti Sains Malaysia (HUSM). The average age 
was 35 years (SD = 8.4) and their ethnicity was Malay 
(96.7%), Chinese (2.6%) and Indian (0.7%). Their 
religion was Islam (96.7%), Buddha (2.2%), Christian 
(0.7%) and Hindu (0.4%).

Confirmatory factor analysis (CFA)

The result of the CFA in the initial model 
demonstrated poor data fit (see Table 1). However, all 27 
items have factor loads greater than 0.40 with p values 
< .001. Further analysis was used to improve the model 
using the modification indices (MI) (Fig. 1). The findings 
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of the final model demonstrated an acceptable fit for the 
data (CFI.90; TLI.885, SRMR.065, and RMSE.050). 
Factor loads ranged from 0.497 to 0.870. The relative 
chi-square (χ2/df) was 1.66, which was less than 3 14. 
The final model was established without missing any of 
the items after the adjustment indices were applied. The 
average extracted variance (AVE) was 0.392–0.646 for 
the final 6-factor model (Table II). Some factors were 
lower than the recommended value of 0.50. However, 
the composite reliability (CR) was 0.696–0.853 for 
the final 6-factor model, which all the CR values were 

more than the recommended value of 0.60.  According 
to Fornell and Larcker (15), even if AVE is less than 
0.5, but composite reliability is higher than 0.6, the 
convergent validity of the construct is still adequate 
(see Table 2). Therefore, the model was considered to 
have adequate convergent validity. The SCCS-M had an 
appropriate model fit suggested above the recommended 
values (χ2/df, CFI, SRMR, and RMSEA) except for the 
TLI which was marginally below the recommended 
value. Overall, the SCCS-M was considered to have 
adequate convergent validity.

Table 1. Summary of the models’ fit indices.

Model CFI TLI SRMR RMSEA (90%CI)
RMSEA 
p-value

First model SCCS 0.868 0.851 0.066 0.057 (0.050, 0.064) 0.059

*Final model SCCS 0.900 0.885 0.065 0.050 (0.042, 0.057) 0.508

*Measurement final model with correlated item residual (Q3 and Q2; Q6 and Q4; Q18 and Q13). 
CFI= Comparative fit index 
TLI= Tucker Lewis Index 

SRMR= Standardized root mean square residual 
RMSE= Root mean square error of approximation

Table 2. Factor loadings, average variance extracted and composite reliability for each factor in the 
Spiritual care competence (Bahasa Melayu version)

Factors and items Factor 
loading

Average variance 
extracted (AVE)

Composite-
reliability (CR)

Assessment and implementation of spiritual care 0.392 0.790

Q1 0.626
Q2 0.568
Q3 0.497
Q4 0.742
Q5 0.744
Q6 0.537

Professionalization and improving quality of spiritual care 0.459 0.833
Q7 0.741
Q8 0.718
Q9 0.541
Q10 0.652
Q11 0.712
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Q12 0.683
Personal support and counselling of patients 0.426 0.828

Q13 0.691

Q14 0.647
Q15 0.643
Q16 0.639
Q17 0.651
Q18 0.645

Referral to professionals 0.441 0.696
Q19 0.598
Q20 0.656
Q21 0.731

Attitude towards the patient’s spirituality 0.605 0.853
Q22 0.776
Q23 0.870
Q24 0.668
Q25 0.783

Communication 0.646 0.785
Q26 0.797

Q27 0.811

The standardized factor loadings for SCCS-M range from 0.497 to 0.870, P-Value < 0.001.

Figure. 1 Confi rmatory factor analysis of SCCS-M

Cont... Table 2. Factor loadings, average variance extracted and composite reliability for each factor in the 
Spiritual care competence (Bahasa Melayu version)
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Internal Consistency

The Cronbach’s alpha of the six factors SCCS-M 
was 0.787 for the assessment and implementation of 
spiritual care factor, 0.828 for the professionalization 
and enhancement of the quality of the spiritual care 

factor, 0.808 for the personal support and counseling 
factor, 0.685 for the patients referring to the professional 
factor, 0.851 for the patients’ spirituality factor and 0.784 
for the communication factor. Overall, the Cronbach 
alpha of the total six SCCS-M factors was 0.926, which 
demonstrated strong reliability (see Table 3).

Table 3. The consistency-reliability

Variables Cronbach’s alpha Corrected items range

Assessment 0.787 0.726-0.787 

Quality 0.828 0.473-0.665 

Counselling 0.808 0.537-0.606 

Referral 0.685 0.418-0.582 

Attitude 0.851 0.619-0.783 

Communication 0.784 0.646-0.646 

SCCS-M  0.926 0.405-0.653 

Discussion

In this study, the forward-backward method 
used to translate the SCCS English-language version 
into the Malay-language version is appropriate and 
understandable to Malaysians. Subsequently, the 
researcher verified the psychometric properties of 
the survey to provide an instrument for assessing the 
competence of the Malay nurses’ community in the field 
of spiritual care. Perceived spiritual care is an essential 
aspect of the healthcare given to patients by nurses. As a 
result, the scale of the SCC should consider the concept 
of self-efficacy and be assessed with the population of 
Malay-nurses.

In this study, six factors and 27 items were produced 
without deleting any items similar to the standard scale 
of spiritual care competence 1. Another study revealed 
a scale of competency in spiritual care with only three 
factors 16. The CFA in this study showed that the first 
model did not fit the data well, with CFI (0.868) and TLI 
(0.851) values less than 0.90. However, all items had 
factor loads greater than 0.40; therefore, the MI checked 
for unnecessary items.

Based on the MI, three pairs of items had high MI 
values (Q3 and Q2; Q6 and Q4; Q18 and Q13). The 
model re - examined using CFA until the final model 
revealed that the accepted data fitted well (X2 / df = 
1.66. CFI, 0.90; TLI, 0.885, SRMR, .065 and RMSE, 
.050). In the other hand, a study in Korea found that the 
CFI was 0.87, and the Normal Fit Index (NFI) was 0.85, 
which was somewhat incompatible with the fit criterion 
0.90 17. A Turkish study showed that the Normal Fit 
Index (NFI) and the CFI were higher than 0.95, but the 
RMSEA was higher than 0.08. In fact, the model has an 
accepted fit model 16.

All the model correlations were smaller than 0.85, 
which demonstrated strong discriminatory validity 18. 
Some of the AVE values were below 0.50. However, the 
composite reliability of the factors was (0.696–0.853) 
higher than the suggested value of 0.60 19, which could 
also have adequate convergent validity.

The SCCS-M has been proven to have internal 
constancy with the sample studied. The total Cronbach 
alpha (0.926) was close to previous studies, such as the 
Brazilian Portuguese version recorded a total Cronbach 
alpha of 0.92 20, and the Korean version with 0.95 17. 
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The revised item-total correlation for all 27 items was 
also greater than 0.46. That proves that the scale of the 
SCCS-M has strong internal stability. The literature 
claimed that when the item-total correlations were lower 
than 0.3, it was not sufficient and the items did not help 
with the main factor check 21.  

However, this tool can be utilized for practical and 
research purposes to evaluate student and staff nurse 
competencies in Malaysia towards spiritual care. These 
evaluations can provide insight for the nursing managers 
about the areas where nurses should receive training to 
become able to provide spiritual care to the patients. Also, 
it can be used in further research among nurses, before 
and after they have received educational programs or 
training in spiritual care, to evaluate whether they have 
improved their competencies in providing spiritual care.

Conclusion

The SCCS Malay version developed six factors 
and 27 items. The CFA reported that all items have 
loading factors greater than 0.40. The questionnaire also 
demonstrated high reliability. Overall, the SCCS Malay 
version has demonstrated an appropriate validity and 
reliable tool for assessing the competence of nurses in 
the field of spiritual care and can be used for research 
purposes. However, further study is necessary to 
consider the improvement of the tool.
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Abstract
Equine chorionic gonadotropin (eCG) like folligon is a gonadotropin hormon derived from blood sera in 
pregnant mare 30 till 140 days. The repeated use of eCG treatments for the induction of ovulation is generally 
followed can decrease in fertility. Bovine anti-eCG antibodies (Abs) as research result in Universitas 
Airlangga in 2019 can solve the problem of decrease in fertility in does. The objective of this study was to 
evaluate the reproductive performance of subjected to a short-term protocol for estrus induction using 50 
mg of vaginal sponges’ progesterone. The experimental animal used in this study comprised of 30 etawa 
Crossbred goats, with normal estrus cycle and 3 years old of age. The etawa crossbred goat are all healthy 
with a body score of at least three. 30 goats divided become 3 groups Group I as (T0) 10 goats are as controls 
Groups. (T0) was inserted sponge progesterone 50 mg of MPA and injected with PGF2α 7.5 mg in day 10 
intramuscular (im) when T0 removal of the sponge were removed on day 11. Does on day 11 as T1 going on 
the removal of devices 24 h before removal inject 7.5 mg of PGF2α and 300 IU of eCG.  T2 were injected in 
all the goats 7.5 mg of PGF2α, 300 IU of eCG at day 10 and 300 IU bovine anti eCG inject at day 11 when 
removal device on day 11.  After 35 days, pregnancy was diagnosed by ultrasound scanning. Short-term 
protocols using either an intravaginal device was similarly effective to estrus induction 100% p >0.05, and 
all goats from both groups had estrus manifestation within 30 h after device removal, duration of estrus 37 
h and doing AI. In addition, no significant difference in pregnancy p >0.05 on 35 days.

Keywords: Animal breeding; etawa crossbred goats; progesterone; reproductive synchronization of estrus 
and pregnancy  
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Introduction
The etawa goat could be a goat imported from 

India which is additionally called the Jamnapari goat. 
The tallness of male goat’s ranges from 90 centimeters 
to 127 centimeters and the females as it were reach 
92 centimeters. Male weights can reach 91 kilograms, 
whereas females as it were reach 63 kilograms. His 
ears were long and hang down. Arched brow and nose. 
Both male and female with brief horns. This sort of 
goat is able to create milk up to three liters per day. 
The crossover breed (half breed) of etawa goats with 

neighborhood goats is known as “Peranakan Etawa” or 
“PE” goats. PE goats are nearly the same estimate as 
etawa cross bred but are more versatile to Indonesia’s 
nearby environment. 

The synchronization dairy goats have been done in 
France that has been success in estrus and pregnancy 
rates greater than 65% then the condition is continued 
by artificial insemination with quality cement and 
experienced inseminator. Strategies which use 
progesterone or its analogs are based on   their   impacts 
within the luteal stage of the cycle reenacting the activity 
of characteristic progesterone delivered by the corpus 
luteum after ovulation[1,2,3,4,5]. Utilize of prostaglandins 
is an elective strategy for controlling generation by 
disposing of the corpus and actuating luteum an ensuing 
follicular stage with ovulation (the following, however, 
the study distinguishes the use of progesterone ear 

DOI Number: 10.37506/ijfmt.v14i4.12335
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implants from commercial intravaginal progesterone 
devices as a material for estrus synchronization. It 
turned out that the results showed no difference between 
the use of progesterone devices and ear implants in 
demonstrating the success of estrus and pregnancy as 
equally great[6]. 

Cloprostenol in cycling goats using luteolysis may 
be induced by inject of PGF2α (2.5–5 mg, IM) as early as 
day 3. cloprostenol PGF2α (≥15 mg) In sheep is effective 
after day 5 of the cycle of estrus is day 0.  Technical 
estrus synchronized by two doses of cloprostenol, 7–9 
days apart in ewes 11–13 days apart in does. impregnated 
intravaginal sponges (medroxyprogesterone or 
fluorgestone) have been used resources for control 
of ovulation. Controlled internal drug release 
(CIDR) intravaginal plastic device impregnated with 
progesterone (300 mg) and vaginal sponge 50 mg MPA 
be synchronized in cyclic or anestrous does and ewes 
by administration of progestagens[7]. In small ruminants 
also be used CIDR to insert in the vagina for 7 days, 
and inject luteolytic as PGF2α 1 day before removal and 
estrus response is high within 72 hr[8]. Characteristics of 
goats when estrus is screaming while actively moving 
the base of the tail at the injection of 300 IU eCG 
combined with PGF 10 mg 24 hours before the removal 
of intra vaginal progesterone, at 43 to 45 hours after 
the removal of intra vaginal sponge devices these signs 
appear very lustrous dominant. If the granting of 300 
IU eCG compared with 400 to 500 IU combined with 
PGF there is no real difference for the onset of estrus[9]. 
The use of eCG on an ongoing basis can cause anti-body 
in livestock which results in a decrease in the potential 
of eCG for its use. For this reason, it is necessary to 
neutralize the anti-body anti-eCG against eCG’s ability 
to increase ovulation. If we inject eCG the same as we 
give antigens into the animal’s body where the high 
molecular weight of about 60 kda can cause anti-body 
against eCG which if the next use occurs can affect the 
fertility of the livestock itself[10]. Polyclonal anti eCG 
bovine can be obtained when we inject superovulation 
doses with the help of active and active ingredients can 
be harvested polyclonal antibodies from bovine that are 
mass produced at the Faculty of Veterinary Medicine, 
Universitas Airlangga, Indonesia, which first carried 
out the expansion of 1: 1 supreme charcoal and ethanol 
in 4°C ultra-centrifuge and filtered by CM Sephadex 
G-100 coloums chromatography[11].

Materials and Methods

The experimental animal use in the study is 30 Etawa 
crossbred goats. The goat has bred seen in its horns and 
teeth, with a body condition score of 3. The goat has 
been examined for its health in a healthy reproductive 
condition. The age of the experimental animal is around 
3 years. 30 goats divided become 3 groups Group I as 
(T0) 10 goats are as controls Groups. (T0) was inserted 
sponge progesterone 50 mg of MPA and injected with 
PGF2α 7.5 mg in day 10 intramuscular (i.m.) when T0 
removal of the sponge were removed on day 11. Does 
on day 11 as T1 going on the removal of devices 24 
h before removal inject 7.5 mg of PGF2α and 300 IU 
of eCG.  T2 were injected in all the goats 7.5 mg of 
PGF2α, 300 IU of eCG at day 10 and 300 IU bovine anti 
eCG inject at day 11 when removal device on day 11.  
After 35 days, pregnancy was diagnosed by ultrasound 
scanning. Dosage and administration to increase of 
fertility rate hormon form Intervet Holland named as 
Folligon 300 IU by i.m. route[12], bovine anti sera eCG 
300 IU production from Universitas Airlangga research 
results and PGF2 7.5 mgSome types of data analysis 
that will be used are: Analysis of Variance Analysis 
(ANOVA) and Honest Difference Test (SPSS 22)[13] for 
duration of estrus and time of estrus data. The test result 
is significant if p <0.05.

Results and Discussion
The key to this study is the role of Bovine polyclonal 

anti eCG obtained from the follicular eCG immunization 
in bulls which can be used to neutralize the negative 
effects of eCG. eCG can cause anti-body if injected 
into various animals, such as injected in goats can cause 
an antigen antibody reaction where a large molecular 
weight of about 60 kda can be considered as an antigen. 
Harvesting anti-body in goats with immunization model 
can be used to neutralize the anti-body in a humorous 
manner referred to as anti-body polyclonal abpo if in 
goats the name goat polyclonal anti-body[14]. Likewise, 
if eCG is injected at high doses or deserves to be called 
a superovulation dose, the commercialized adjuvant 
and body harvest can be done gradually once a week, 
repeated eCG treatments induce highly variable humoral 
immune responses among individual ewes; Significant 
associations were found between the anti-eCG response 
phenotype and some MHC class II alleles[15].

Treatment with P4 for 5 d was as effective as for 
12 d to induce fertile estrus in FSH-treated anestrous 
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ewes[16], research on goats takes 10 days for removal of 
a progesterone 50 mg, the device as carried out in this 
study uses the same dose in Cross Bred Goats etawa[17]. 
The sialic acid content in eCG has a different effect than 
the anti-eCG Abs on eCG bioactivity can be explained by 
two hypotheses. The steric inhibition of the interaction 
of eCG with its receptors explains the inhibitory effect 
of some anti-eCG abs; the second way of working there 
is a conformational change in eCG by anti-eCG Abs 
bias through induction of inhibition or acceleration of 
the potentiation of the eCG bioactivity. It is important 
that this modulation of the eCG bioactivity by the anti-
eCG Abs impacts primarily on the FSH bioactivity of 
eCG, which is very important and we know the effect 
of FSH to grow follicles on the surface of the ovaries[2]. 
eCG against anti body gonadotropins were created, 
it can moreover be normally emitted to humoral safe 
reaction to endogenous, exogenous gonadotropins. 
Developmentr of against gonadotropins movement, 
there’s along absent until to go therapeutic anti body 
target can be reach the advertise[3]. The time of estrus 
When the device removed in general estrus response is 
high within 72 hr[4].  

The effect of eCG treatment on pregnancy rates in 
synchronized heifers using norgestomet ear implants 
removed on day 10 and the sign of estrus will be shown 
at 56 h (18). As well as progestagen-[7] or prostaglandin-
treated ewes[18]. In this way, the combination of PGF2 
amid the early luteal stage with the male effect ‘may be 

satisfactory elective for synchronizing oestrus earlier 
to artificial insemination within the nonappearance of 
past oestrus detection[10]. Using PGF the changeability 
within the timing of ovulation after treatment may be 
indeed more decreased by applying the ‘male effect’ 
coincidentally with the moment PGF2 treatment. The 
‘male effect’, in spite of the fact that commonly utilized 
for actuating LH surge and ovulation amid regular 
anoestrus, moreover increments LH discharge, amid the 
breeding season, in cycling[11].

The result showed in the table are Estrus rate, 100% 
showed estrous response in all control group animals and 
this treatment showed a combination of vaginal sponge 
progesterone PGF2α, eCG and eCG antibody as well as 
the estrus deposition in goat time of estrus. When the 
device removed an average of 30 hours lasted and the 
duration of estrus was 37 hours. When we associate with 
sharing opinions on some of the results of the study are as 
follows: pGF2α with intra-vaginal progesterone sponge 
and its combination with eCG can sufficiently increase 
estrus synchronization and some reproductive and 
productive properties in Bark sheep by up to 95%. Real-
time ultrasound scanning (US) via the transrectal route, 
pregnancy diagnosis, the present paper is to compare the 
accuracy of diagnosis of pregnancy using transrectal US 
Canary dairy goats were synchronized with an 11-day 
progesterone intravaginal) sponge followed by PGF2α 
and eCG 2 days before sponges’ withdrawal. on Days 
20, 22, 24, and 26 after mating. 

Table 1. Bovine polyclonal anti eCG and eCG combinated vaginal sponges’ progesterone to induce estrus 
and pregnancy of etawa crossbred goats.

Group of treatments
T0

(Deviceprog PGF2α)

T1
(Device prog PGF2α, 

eCG)

T2
(Device prog PGF2α, eCG 

anti eCG)

Number of Etawa 
Crossbred Goats 10 10 10

Duration of estrus (h) 
±S.D. 37.00 ± 4.09 37.00±12.06    37.0 ± 11.3    

Estrus rate % 100.00 (10/10) 100.00 (10/10) 100.00 (10/10)

Time of estrus When the 
device removed  30.8 ± 12.0 30.11 ± 13.8 30.03 ± 8.09

Pregnancy rate %   50.00 (5/10) 50.00 (5/10)                60.00 (6/10)
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*The treatment has no effect on the measured 
variable (p >0.05).

Figure 1. The result of pregnancy 35-day detection 
via ultrasonography showed.

Conclusion
In summary, based on the comes approximately of 

this ask, can be concluded that the eCG, bovine against 
sera eCG and PGF2α combination can increase the 
rate of estrus and pregnancy in etawa crossbred goats. 
Injected of eCG measurements of 300 IU and 300 IU 
eCG + sera eCG im has showed up no differences in p 
>0.05 ubsequently, utilizing of 300 IU eCG + bovine 
against sera eCG is surveyed to amplify the rate of estrus 
and pregnancy in etawa crossbred goats.
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Abstract
Background: Ex-mineworkers are sandwiched between scare resources and little hope of being re-employed. 
They do not have enough savings to support their families. Expenditure is at its highest when they return, 
as their children have grown and are in secondary or senior secondary school. Many are not re-employable 
because of poor health and some are disabled.

Objective: To highlight the compensation claims of ex-mineworkers in the Mthatha region of South Africa.

Method: Ex-mineworkers were examined and sent their reports to Medical Bureau of Occupational Diseases 
(MBOD) to claim compensation. The detailed histories of these ex-mineworkers were requested by a trained 
research assistant at the Benefit Examination Clinic (BEC).

Case Histories: Most mineworkers have indicated that the pride of being a male breadwinner is often lost, 
and their wives have to take over this role. Some take to drinking alcohol and run the risk of premature 
death. Everyone is healthy at the time of recruitment, but many return diseased. Pulmonary tuberculosis 
overshadows underlying silicosis among mineworkers. Oesophageal carcinoma is associated with silicosis 
and this could be the reason for its high prevalence in this region. 

Conclusion: The MBOD recommended compensation in only 2.5% of cases during the last seven years 
in the Mthatha region. There is a long road ahead to get these claims paid out; meanwhile many of the 
claimants will die.

Keywords: ex-mineworkers, psychosocial problems, compensation claims, pulmonary tuberculosis, silicosis.

Introduction

The migrant labour system has had very extensive 
socio-economic effects in the Mthatha region of South 
Africa. At one stage it was estimated that 2 million of the 
5 million black workers in South Africa were migrant 
labourers.1 About 600 000 mineworkers were employed 
by the gold mining industry in South Africa alone.2 Most 
of them were from the Transkei region. About 14% of 
the former mineworkers who visited the Umtata Benefit 
Examination Clinic (BEC) between April and August 
2000 indicated that they were given no reasons for their 
retrenchment.3 There is evidence of a huge accumulation 
of unrecognised, therefore uncompensated, cases of 
pneumoconiosis and/or tuberculosis among former 
mineworkers living in labour-sending regions such 

as Mthatha.4 The purpose of this report is to highlight 
the problems of compensation in the Mthatha region of 
South Africa.

Patients and Methods

Ex-mineworkers were examined at the BEC, a clinic 
located in the chest section of Umtata (Mthatha) hospital, 
which previously (apartheid era) was known as the 
Henry Elliot hospital. The clinic was established by the 
author to provide voluntary services to ex-mineworkers 
every Wednesday from 10:00 to 13:00, with minimum 
resources. The establishment of this clinic was 
announced on community radio. It could be assumed 
fairly that ex-mineworkers presented themselves 
voluntarily. Those who attended could be considered a 
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cross-section of the population of ex-mineworkers. Full 
chest x-rays were obtained and physical examination 
of workers took place, while their mining history was 
recorded. Fingerprints were taken. The patient’s name, 
age and occupational health registration number were 
also recorded. Patients were interviewed by a trained 
research assistant asking pre-designed questions about 
their psychosocial, familial and financial difficulties.

Case histories

The extremely high burden of lung disease in ex-
mineworkers is an enormous challenge to the health 
services and compensation authorities. An X-ray-based 
study conducted by the author (2002) showed that 
78.2% of ex-mineworkers had evidence of lung disease. 
Pulmonary tuberculosis (PTB) with or without silicosis 
was evident in 64.2% of the X-rays, silicosis with or 
without PTB in 34%, chronic obstructive pulmonary 
disease in 7%, and asbestosis in 1.5%.5  The case below 
describes a wife taking over the role of her husband.

Case 1. This is an example of a family where the 
wife is the breadwinner and the husband is so ill 
that he cannot work. He is irritable and shouts at the 
children at the slightest provocation. This situation is 
compounded by his hearing impairment. When young, 
he was handsome and his wife was attracted to him and 
married him. Now she sells household items such as 
paraffin, candles, and soap. She is now the breadwinner, 
as shown in photograph 1. 

Many are not re-employable because of their poor 
state of health and some being disabled. They get used 
to taking alcohol to drown their sorrows. The following 
is such an example. 

BD, a-60-year-old ex-mineworker, died on 6 June 
2000 at about 6.00. See photograph. His body was lying 
outside the gate of his house. He had come home late 
from a shebeen. He had the habit of jumping over the 
gate when it was locked. On the day of his death he was 
found on the other side. An off-duty policeman saw him, 
took him to his house, and informed his colleagues. The 
deceased had the habit of going to the shebeen in the 
evening and returning home the following morning and 
sleeping it off. At 60 years of age he was getting an old 
age grant and used that money for drinking. His wife 

left him as a result of the drinking problem and he was 
left with three children. His drinking started at the time 
he was retrenched. Two of his children were at school 
in standard 4 and standard 2 and the third was staying 
at home.

The discovery of gold provided the base from which 
South Africa was able to develop a substantial industrial 
capacity, but the mines demanded a reliable supply of 
labour, which could only be met by drawing in migrant 
workers from distant rural areas, both within and outside 
South Africa. The migrant labour system not only 
creates situations in which diseases such as tuberculosis 
and sexually transmitted infections flourish, but also 
serves to disseminate these diseases widely throughout 
the region.6 Many of these migrants contracted fatal 
diseases in the mines. Historian Randall Packards7 
paints a fairly grim picture of this trend:

GK, a 49-year-old, was a retired mineworker from 
the goldmines. He earned a monthly wage of R1105, 66. 
He worked from 1977 to 1997, when he took a voluntary 
retirement package. He was awarded R14 031.48. He 
had five young children. In 1989 he was treated for PTB 
in the mine hospital and in 1998 for a relapse in the local 
hospital. At the same time cancer of the oesophagus was 
diagnosed. He had been a smoker and a consumer of 
alcohol. He died as a result of complications from the 
cancer. 

Many mineworkers ended up disabled as a result 
of mining accidents. Many returned home without 
compensation and RM, the insurers, do not deal with old 
cases.

 LT, a 40- year-old, started working underground in a 
mine in Elandsrand in 1984 and worked until September 
1996. He died in 1999. When he left for the mines he 
was a healthy young man. He sustained a fracture 
while working underground and was discharged. After 
recovering he worked for a construction company for a 
meagre monthly salary of R260.

During an informal interview, a spouse described 
her ex-mineworker husband as “no longer the person 
I married.” The man was impotent and could not meet 
her demands. The woman poisoned her husband. Her 
daughter revealed this before committing suicide.
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ZZ, a 27-year-old female, hanged herself in Feb 
2001. A suicide note revealed that she was taking 
her life because the mother was not close to her. The 
father had died of poisoning in 1998, but the police 
were not informed. He had worked in platinum mine in 
Rustenburg for 20 years. He was retrenched because of 
poor vision. His wife, the mother of the deceased, had 
poisoned the father as he used to sleep away from his 
wife. (The son-in-law of the elder brother of the father 
narrated this story.)

Little attention was paid to black mineworkers, even 
though they performed the most difficult jobs, such as 
drilling rocks at deep levels. The Occupational Disease 
in Mines and Works Act (ODMWA) used racial criteria 
in the past to determine the amount of compensation 
paid out to workers. White workers with PTB were paid 
5.5 times more than black workers. White workers with 
silicosis were paid up to 13.6 times more than black 
workers.8 Most of the ex-mineworkers are in their fifties 
(mean age 51 years), capable of re-employment if they 
are fit and healthy. However, many of them are ill and 
even if they are employed will get very low wages. 

The family of an ex-mineworker was admitted to 
the local hospital with food poisoning. On inquiry it 
transpired that they had eaten the meat of a cow found 
dead. They decided to consume this meat as a result 
of poverty because they could not afford to buy meat 
from the butchery. Many ex-mineworkers live below the 
poverty line. Some get occasional work and earn a few 
rands, which is hardly enough to run a family.  

Some ex-mineworkers suffer from mental illnesses. 
It is difficult to manage their illnesses, as health facilities 
in the rural areas of Transkei are inadequate. 

On 11 May 2000, a 51-year-old ex-mineworker was 
knocked down by a car. It was a hit-and-run accident. 
He had a history of mental illness. He had been a 
mineworker in President Steyn Mines. After leaving 
the mine he was living without any money. He had 
been acting strangely, sometimes even running naked 
in the locality and collecting thrash. He had once been 
admitted to hospital in Queenstown in 1997.

A large number of ex-mineworkers have hearing 
impairments. Some of them are completely deaf. They 
find it difficult to apply for compensation, although their 
hearing loss is due to their mining job. If a miner applies 
for compensation, it has to be done within a year of 
retrenchment or retirement. In most cases this does not 
take place. As a result of this, most ex-mineworkers who 
end up with hearing loss get nothing in compensation. 

A recent study conducted by the author showed that 
there is a high prevalence (54%) of hearing loss among 
ex-mineworkers. Of those affected, 33% were between 
40 and 59 years of age. Twenty two percent who had 
worked in the mines for 10-20 years indicated loss of 
hearing.9 

The returning miners affect their families and 
communities in two main ways. One is measurable 
and can be compensated. Disease and disability belong 
to this category. The other is issues such as their 
psychosocial impact. Diseases and disabilities could be 
assessed by age and the level of skills. The compensation 
commissioner’s office makes use of such indices for 
payouts, either a lump sum or instalments. Only about 
8-10% of mineworkers have been compensated. The 
liability for unpaid compensation to mineworkers for 
occupational lung diseases remains, and their families 
should be paid without any delay. There is a need for 
more clinics in rural Transkei so that mineworkers can 
enjoy easy access to medication for chronic diseases 
such as silicosis and chronic obstructive pulmonary 
disease from which they suffer. Doctors in public service 
are not fulfilling their legal obligation to submit claims 
for living and deceased ex-mine workers.8 It is difficult 
to estimate the financial costs to the families because of 
ill ex-mineworkers.

 The process of getting compensation is tremendously 
slow and inadequate, as shown in Table 1. Only 2.5% of 
ex-mineworkers were compensated between 1997 and 
2000. In the meantime many ex-mineworkers have died. 
There is only one clinic in the area that serves the ex-
mineworkers in the region. 
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Table 1: Statistics of ex-mineworkers from 1997 to August 2000.

Years Examined Re-examined Compensated RIP*

1997 601 ------ 9   (1.5%) 9

1998 1181 11 17 (1.4%) 18

1999 165 99 18 (11%) 20

2000(August) 80 62 7   (9%) 8

Total 2027 172 51 (2.5%) 55

*RIP= The rest in peace column indicates the subjects who were awarded compensation but died before receiving it.

Farming is the only productive work that most 
returning miners can perform. However, they lack land 
and farming skills . For as long as they worked in the 
mines the families were supported, but on their return 
they became dependent on others mainly because of 
poor and failing health. Most ended up destitute. 

Conclusion

It is not only the ex-mineworkers who are often 
under psychosocial pressure, but also their families and 
the community as a whole. Extreme poverty is clearly 
evident in many families of ex-mineworkers and this 
need to be addressed by the government as a priority. 
These mineworkers must be adequately and promptly 
compensated before they die.   

Ethical Issue: This report was approved by the 
ethical committee of the University of Transkei, South 
Africa for publication. 
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Abstract
Background: Polycystic ovary syndrome is the most common ovary disorder characterize by complex 
of health problems that affects women of reproductive age due to hormonal imbalance  and metabolic 
problems, so nurses have  an important role in providing counseling and health education for women in 
reproductive age.

Objectives: To assess nurses knowledge about Polycystic ovary syndrome.

Methodology: A descriptive study was conducted on probability sample (systematic random) of (100) nurses 
and midwife who work in obstetric and gynecological departments from three  hospitals at Baghdad City: 
AL-Karkh  maternity  Hospital, Al-Elwia Maternity Teaching Hospital and Baghdad Teaching Hospital. 
Study implemented for the period of  February 24th 2015 to April 25th 2015.  A questionnaire was used 
as a tool of data collection to fulfill with objective of the study and consisted of three parts, including 
demographic characteristics, personal experience with polycystic ovary syndrome, sources of  knowledge 
regarding polycystic ovary syndrome and knowledge regarding polycystic ovary syndrome.  A pilot study 
was carried out to test the reliability of the questionnaire and content validity was carried out through the 17 
experts. Descriptive statistical analyses were used to analyze the data. 

Results: In general the results of the study revealed that half of  nurses  were at age group (30-39) years , 
(35%) of study sample was Institute of medical technology/nursing, half of study sample work at obstetric 
and gynecological ward, (55%) of study sample were married and the highest percentage (93%) their 
sources of knowledge about Polycystic ovary syndrome from syllabus. Most of the study sample had high 
assessment level of  knowledge about polycystic ovary syndrome. 

Conclusions: Nurses had high level of knowledge regarding the polycystic ovary syndrome, the reason for 
this is due to nursing curriculum was effective in giving scientific knowledge about it.

Key Words: Knowledge, Nurse,  Polycystic ovary syndrome.

Introduction
Polycystic ovary syndrome (PCOS) is common 

endocrine disorder for women in reproductive age and 
the prevalence of PCOS is rapidly increased worldwide 
, women with PCOs are at increased risk of endometrial 
cancer, infertility, late menopause and additionally 
metabolic abnormalities, including insulin resistance, 
type 2 diabetes mellitus, dyslipidemia and cardiovascular 
infection (1). 

The effect of modernization and technological 
development reflects in our daily life and changed our 

lifestyle a lot. Food intake is focused progressively on 
sugar, fast food, and soft drinks. This unhealthy eating 
habits and lack of exercise leads to PCOS as well (2). 
By royal college of obstetrician and gynecologists and 
the American college of obstetrician gynecologists  the 
clinical feature of PCOS are irregular menstrual cycle 
or may be absent, hirsutism, loss of head hair, obesity, 
difficult to be pregnant or may be infertile, acne and 
oily skin (3, 4).  Mental health disorders  that occur more 
frequently in women with PCOS including depression, 
anxiety, bipolar disorder and binge eating disorder (5). 

DOI Number: 10.37506/ijfmt.v14i4.12337
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A health risks or complications that women affects 
by PCOS not only on her reproductive health and system 
but women increase risk of serious health complication 
have lifelong consequence and it’s type 2 diabetes, 
cardiovascular diseases and endometrial cancer (4) . By 
American Academy of Family Physicians Diagnosis  
of PCOS can usually be done with a careful history 
especially menstrual history cycle, physical examination, 
and specific laboratory testing and without or without 
ultrasonography or other imaging (6).

“A Nurse holds a critical role in health care that 
goes beyond the day to day duties” (7).  Nurses are in 
a position to provide comprehensive care to  woman 
in reproductive age and who with the syndrome. basic 
elements of nursing practice should be included in the 
nursing education (7) .So scientific  knowledge regarding 
PCOS to nurses will enhance the scientific background  
to play important role of nurses as health educator  to 
enhance lifestyle and reduce the risk of PCOS among 
woman with syndrome.

Methods
Descriptive study was carried out upon nurses who 

work at Baghdad city hospitals in gynecological and 
obstetric departments. Study implemented for the period 
of  February 24th 2015 to April 3rd 2015. Data collection 
will be gathered by questionnaire format, and Interview 
with nurses at Baghdad city hospitals.   Probability 
sampling approach; (systemic random sampling) was 
utilized through following steps: 1. Researcher got a list 
of hospitals names that have maternity department 2. 
Researcher has a  frame list of (232) nurses  names who 
work in obstetric ward, delivery room and maternity 
theater  room in three Baghdad city hospitals. 3. Research  
consisted of 100 nurses  as size of study sample 4. 
Researcher calculated the sampling interval as standard 
distances between the elements chosen for the sampling. 
5.The first element was selected randomly 6.The total 
sample was illustrated in table (1).The period of data 
collection for all hospitals was two months. The research 
study was conducted in three  hospitals at Baghdad 
City: Al-Elwia Maternity Teaching Hospital, AL-Karkh  
maternity Hospital, and Baghdad Teaching Hospital. 
Nurses who work  in obstetric  ward, delivery room, 
obstetric theater room were selected  as study sample. 
A questionnaire was used as a tool of data collection to 
fulfill with objective of the study and consisted of four 

parts, including demographic characteristics, personal 
experience with polycystic ovary syndrome, sources 
of  knowledge regarding polycystic ovary syndrome 
and knowledge regarding polycystic ovary syndrome  . 
Pilot study was carried out between the  2nd January  to   
January 21 of 2015, on (10) nurse who work in maternity 
department to determine the reliability of questionnaire 
and content validity was carried out through the 17 
experts. 

Descriptive statistical analyses were used to analyze 
the data. Data were analyzed using the statistical package 
for social sciences (SPSS) version 16, and Excel. Through 
the application of descriptive statistical data analysis 
include (Frequencies, Percentage, Mean, Standard 
Deviation ,Mean score and Relative Sufficiency). All 
questions rated according to the following criteria: Yes= 
2, No= 1.

So the cut-off-point = 1.5 

Where relative sufficiency (RS %) are calculated by:

Reassessment scoring scales for binary dichotomous 
random variable, preceding scoring scales according 
following intervals: L (Low) 0.00 – 33.33; M (Moderate) 
33.34 – 66.66; H (High) 66.67 – 100.

Table (1): Selection of study Sample According to 
Systematic Random Sampling from Six Hospitals in  

Baghdad City.

No. Hospitals Name
Total

Number
Sample 

Size

1. AL-Karkh  maternity  
Hospital 77 33

2. Al-Elwia Maternity 
Teaching Hospital 106 46

3. AL-Baghdad Teaching 
Hospital 50 21

Total 232 100
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Results

Table (2): Distribution of Study Sample According to Demographic Characteristics 

Demographic Characteristics Nurses (n=100)

Age/years No. %

20  -  29 34 34

30  -  39 51 51

40  -  49
15

15

 ± SD           32 ± 8

Educational Level

Secondary  school nursing graduated 25 25

Secondary  school midwifery graduated 22 22

Institute of medical technology/nursing 35 35

College of nursing 18 18

Job Title 

Skilled nurse 21 21

Professional nurse 35 35

Academic  nurse 18 18

Skilled midwife 26 26

Location of Work

Obstetric  and gynecological ward 23 23

Delivery room 52 52

Theater room 25 25

Marital Status

Single 45 45

Married 55 55

Table (2) Shows that the half of study sample  
(51%) was at age group (30-39) years while the lowest 
percentage (15%) of them group age between (40-49) ; 
with the mean age and SD was (32 ± 8) years.

Regarding educational level :  The highest 
percentage (35%) of study sample was graduated  from 
Institute of medical technology/nursing while the lowest 
percentage (18%) were from college of nursing . 

Regarding job title : The highest percentage (35%) 
of study sample were Professional nurse while the lowest 

percentage (18%) were academic nurse. 

Regarding place of work: The highest percentage ( 
52%) of study sample work at obstetric and gynecologic 
ward ,while lower percentage were (23%) work at 
obstetric and gynecologic ward.

Regarding marital status: The highest percentage 
(55% ) of study sample was married, while the lower 
percentage (45%) were single.
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Figure (1): Sources of Knowledge about Polycystic ovary Syndrome in Study Sample
This figure shows that the highest percentage (93%) of studied sample reported they obtained knowledge 

regarding polycystic ovary syndrome from syllabus. Meanwhile, (7%) of the study sample obtained information 
from school.

Table(3) Distribution of (100) Nurses Knowledge Regarding Polycystic Ovary Syndrome 

Item 
No. Variables Answer F % MS SD RS Ass.

1. Definition

1.1 Have you heard about the term called 
polycystic ovary syndrome

Yes 100 100%
2 0.00 100 H

No - -

1.2  polycystic ovary syndrome means patients 
have small multiple cysts in their ovaries 

Yes 100 100%
2 0.00 100 H

No - -

1.3 Androgen  is (male) hormone (e.g. 
testosterone )) 

Yes 100 100%
2 0.00 100 H

No - -

2. Causes of polycystic ovary syndrome

2.1
Obesity Yes 37 37%

1.37 0.48 68.5 H
No 63 63%
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2.2
Family history

Yes 30 30%

1.3 0.47 50.15 MNo 70 70%

2.3 Decrease insulin action in body

Yes 97 97%

1.97 0.24 98.5 HNo 3 3%

3. Signs and Symptoms polycystic ovary syndrome

3.1

Absence of  menstrual cycle or irregular 
menstrual cycle or 

Yes 100 100%

2 0.00 100 HNo - -

3.2

Hair growth in Unusual amount in facial or 
body hair (hirsutism)

Yes 93 93%

1.93 0.30 96.5 HNo 7 7%

3.3

Acne problem (Severe ) or  oily skin Yes 47 47%

1.47 0.50 73.5 HNo 53 53%

3.4 Hair loss from head more than normal

Yes 19 19%

1.19 0.49 59.5 MNo 81 81%

3.5 Increased level of testosterone

Yes 70 70%

1.7 0.48 85 HNo 30 30%

4. Diagnosis (polycystic ovary syndrome can be diagnosis by)

4.1 vaginal ultrasound
Yes 100 100%

2 0.00 100 H
No - -

4.2 Specific blood test
Yes 93 93%

1.93 0.25 96.5 H
No 7 7%

5. Complication (polycystic ovary syndrome may leads to the following)

5.1 Diabetes (sugar)
Yes 23 23%

1.23 0.55 61.5 M
No 77 77%

5.2 Heart diseases
Yes 23 23%

1.23 0.55 61.5 M
No 77 77%

Cont... Table(3) Distribution of (100) Nurses Knowledge Regarding Polycystic Ovary Syndrome
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5.3 Reduced fertility(difficulty becoming 
pregnant )

Yes 93 93%
1.93 0.25 96.5 H

No 7 7%

5.4 Depression and psychological problems 
Yes 58 58%

1.58 0.49 97 H
No 42 42%

5.4 Endometrial cancer
Yes 75 75%

1.75 0.46 87.5 H
No 25 25%

6. Treatment of polycystic ovary syndrome

6.1 Hormonal therapy 
Yes 100 100%

2 0.00 100 H
No - -

6.2 Anti-diabetic medications (metformin) may 
be used to treat diabetes

Yes 28 28%
1.28 0.45 64 M

No 72 72%

6.3
Symptomatic treatment may be given to 
relief the symptoms of polycystic ovary 

syndrome

Yes 12 12%
1.12 0.42 56 M

No 88 88%

6.4 Surgery 
Yes 100 100%

2 0.00 100 H
No - -

                 MS= Mean Score, RS Relative Sufficiency, Assessments Intervals Scoring Scales: [L: Low (0.00 –   33.33)]; 
[M: Moderate (33.34 – 66.66)]; [H: High (66.67 – 100)].

Cont... Table 

Table (3) shows that there were high mean score 
with high relative sufficiency (RS%) assess as high (H)  
in all items regarding to “definition of polycystic ovary 
syndrome”.

Regarding to “Causes of polycystic ovary syndrome” 
were high mean score with high (RS%) assess as (H- 
High) in most items.

Regarding to “signs and Symptoms polycystic ovary 
syndrome” were high mean score with high (RS%) 
assess as (H- High) in most items.

Regarding to “Diagnosis polycystic ovary syndrome 
can be diagnosis by” were high mean score with high 
(RS%) assess as (H- High) in most items.

Regarding to “Complication of polycystic ovary 

syndrome” were high mean score with high (RS%) 
assess as (H- High) in most items.

Regarding to “Treatment of polycystic ovary 
syndrome” items were half of study sample were high 
mean score with high (RS%) assess as (H- High) and 
half of study sample were moderate mean score with 
high (RS%) assess as (M- moderate).

Discussion
The study conducted on  100 nurses who work 

in obstetric and gynecological department at  three 
Baghdad city  hospitals, the  finding of this study 
reported that the highest percentage (93%) of studied 
sample were obtained knowledge regarding polycystic 
ovary syndrome from syllabus and due to this finding the 
nurses in this study were had high level assessment  of 



4430      Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4

knowledge regarding polycystic ovary syndrome in most 
items as shows in table (3) so the  nursing curriculum 
was effective in giving scientific knowledge polycystic 
ovary syndrome.

Conclusions
Based on study findings; The study showed that 

nurses had high level of knowledge regarding the 
polycystic ovary syndrome, the nursing syllabus was the 
prevalent sources. The study showed that (28%) of study 
sample suffering from polycystic ovary syndrome and 
most of them suffering from psychological problem.
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Abstract
Background: Simulation and debrief are one kind of learning method used in midwifery education. 
Repetition of the simulation (redo) after debrief is expected to improve students’ satisfaction and learning 
achievement. In Indonesia, the implementation of the simulation method has not been well structured and 
redo research is still limited.

Aims: This research examined the differences between students’ satisfaction, learning achievement and 
implementation time when doing the first simulation and redo after debrief in the antenatal care subject.

Method: The study used a pre-experimental quantitative method that observes the level of satisfaction, 
learning achievement and time used when doing the first simulation and redo after the debriefing. The 
samples were 45 midwifery students using a total sampling technique. Data on students’ satisfaction levels 
were obtained through the interview method with a questionnaire and the learning achievement and time 
were obtained through the observation method with a checklist graph. The data of the study were analyzed 
using the Wilcoxon signed ranks test.

Result: There were significant differences in the level of students’ satisfaction and the learning achievement 
when doing the first simulation and redo after debrief, but there was no significant difference in the time 
allocated to finish the scenario when doing the first simulation and redo after debrief.

Conclusion: The Redo after debriefs simulation increases the level of students’ satisfaction and learning 
achievement on midwifery students in the Faculty of Medicine, Universitas Airlangga, Indonesia.

Keywords: Repetition of the simulation, Debrief, Satisfaction, Learning Achievement, Midwifery student
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Introduction
Midwifery is a profession that requires a lot of clinical 

expertise1. Health education requires a fundamental 
change in the method and process of learning so that 
students gain confidence and competence in playing their 
profession2. Self-confidence is one of the keys to clinical 
competence3. More than two decades of simulators and 
models have provided opportunities for students to learn 
both communication skills and procedure techniques and 
a safe environment, before being introduced to actual 
clinical learning2. Simulation activities can combine 
several types of elements in one activity and encourage 
students to reflect on their performance2.

DOI Number: 10.37506/ijfmt.v14i4.12338



4432      Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4

Simulation and debrief are important learning 
methods in supporting the learning process, especially 
learning before students practice clinics directly to 
patients at the clinic so that they are expected to apply it 
when practicing clinics with the aim of improving patient 
safety4. The advantage of the simulation in the learning 
method is to increase knowledge and skills, besides 
that, simulation can also improve student performance, 
appearance and attitude because the learning process 
has been set to resemble the actual conditions of both 
playing roles and the environment. The simulation is 
carried out using a pre-prepared scenario5.

Learning achievement is the main thing that must 
be determined in the scenario. Learning achievement is 
expected not only to focus on hard skills but also soft 
skills so that the student’s attitude and performance 
after doing the simulation will be better6. Simulation-
based education has increasingly become an important 
method in the clinical education and training of 
health students7. Learning satisfaction is the extent of 
satisfaction regarding the learning process and learning 
performance. Learning satisfaction as indicators of 
learning performance8. The previous research proves 
that there is a strong relationship between satisfaction 
with motivation and specialization in learning so that 
they will be more enthusiastic when studying, especially 
in terms of midwifery skills1.

Repetition of the simulation (redo) after debrief is 
expected to improve students’ satisfaction and learning 
achievement. The process of redo after debrief during the 
educational experience consists of more than reversing 
and avoiding making the same mistakes. Redo after the 
simulation gives students the opportunity to practice 
their skill in simulation much better. The lecturers that 
involved in the redo station can also focus more on 
students specifically to activate the simulation learning 
process4,9. This study aims to determine the effect of 
repetition simulation (redo) after debrief method on 

midwifery students’ learning satisfaction and learning 
achievement in Universitas Airlangga.

Method
The study used a pre-experimental quantitative 

method that gives treatment in the form of debriefing 
to the research samples. The researchers analyzed the 
student’s satisfaction level, learning achievement, and 
implementation time during the first simulation and 
redo after debrief. The sample size in this study was 
45 midwifery students in the fourth semester using a 
sampling technique with total sampling.

Data on student satisfaction levels were obtained 
by interview method based on questionnaires while 
learning achievement and time implementation were 
obtained based on observations using the observation 
sheet or checklist. The level of student satisfaction was 
measured using a Linkert scale with five criteria namely 
not satisfied, less satisfied, partly satisfied, satisfied and 
very satisfied. Learning achievements are obtained from 
the results of observations based on learning adjectives 
that were predetermined in the simulation scenario. 
The execution time is obtained based on the results of 
observations using minute units. Data from the study 
were analyzed using the Wilcoxon signed ranks test. 
The ethical clearance of studies was taken from Faculty 
of Medicine, Universitas Airlangga No. 197/EC/KEPK/
FKUA/2018.  

Result
Level of Student Satisfaction

Based on table 1, the data shows that there is an 
increase in student satisfaction at a very satisfied level 
from the first simulation to the redo after debrief. The 
results of the analysis using the Wilcoxon Signed Ranks 
Test showed that there were significant differences in the 
level of student satisfaction in the first simulation with 
the redo after debrief with p = 0.015 at α: 5%
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Table 1.  Level of student satisfaction

Level of satisfaction
N (%)

X2First Simulation Redo after debrief

Not Satisfied 1 (2.22) 0 (0.00)

0.015*

Less Satisfied 0 (0.00) 0 (0.00)

Partly Satisfied 10 (22.22) 4 (8.89)

Satisfied 22 (48.89) 20 (44.44)

Very satisfied 12 (26.67) 21 (46.67)

Total 45 (100) 45 (100)

Learning Achievement

Based on table 2, the data shows that the minimum learning achievement that can be achieved in the first 
simulation is less than at the time of redo. The results of the analysis using the Wilcoxon Signed Ranks Test showed 
that Learning achievement in the first simulation and redo after debrief showed significant differences with p = 0.014 
at α: 5%.

Table 2. Learning achievement data during the first simulation with redo after the debrief

Description First Simulation Redo after debrief X2

Mean 5.57 6.85

0.014*
Deviation standard 0.97 0.69

Min Score 4 6

Max Score 7 8

Time Data

Based on table 3, the data shows that the time for implementing the redo after debrief is longer than the first 
simulation but the results of analysis using the Wilcoxon Signed Ranks Test show that there is no difference in the 
time needed for the first simulation and debrief simulation with p value 0.141 at α 5%. 

Table 3. Time data during the first simulation with redo after the debrief (in minutes)

Description First Simulation Redo after debrief X2

Mean 12.85 14.71

0.141*
Deviation standard 2.34 2.69

Min Score 9 11

Max Score 16 18
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Discussion
The simulation is an educational activity by utilizing 

simulation tools in order to create learning opportunities 
for participants10. Furthermore, debrief after simulation 
means to develop activities and processes that enable 
students to reflect on the experiences gained during 
learning. Simulations and debrief are important learning 
methods in supporting the learning process, especially 
learning before students practice clinics directly to 
patients at the clinic so that they are expected to apply 
it during clinical practice with the aim of improving 
patient safety9,11 

Based on finding, there were significant differences 
in the level of student satisfaction when doing the first 
simulation and redo after debrief. Debrief help student 
to self-evaluation, critical thinking and to improve their 
knowledge and skill. The simulation repetition method 
after debrief (redo), proves that it will improve the 
ability of students to carry out the skills in accordance 
with the simulation scenario. 

Redo after debrief gives students the opportunity 
to practice their skills in simulation. Redo help student 
to better doing so the student has experienced good 
better so the student did feel more satisfied when redo 
rather than in the first simulation because the student 
feels more confidence and good performance. The 
lecturers that involved in the redo station can also focus 
more on students specifically to activate the simulation 
learning process4,12. Learning satisfaction is the extent 
satisfaction regarding the learning process and learning 
performance. Learning satisfaction as indicators of 
learning performance13.  

Based on the study, there are significant differences 
in the achievement of learning outcomes after repetition. 
Students will do redo better and try to improve the 
simulation after debrief so that time doesn’t make 
a difference14. Simulation helps students also get a 
gradual learning experience in which students learn 
from simple stages and then to more complex learning, 
namely clinical vehicles. Students can achieve better 
learning outcomes, as evidenced by increased attainment 
of minimum and maximum scores15. The advantage of 
simulation in learning methods is to improve knowledge 
and skills. In addition, simulations can also improve 
student performance/appearance and attitudes because 
the learning process has been arranged to resemble 
the actual conditions of both playing roles and the 
environment3,16.

Debrief and feedback accounts for the reflective 
observation, abstract conceptualization and active 
experimentation components of the learning cycle 
by helping participants make sense of the simulation 
scenario and reflect on their practice to improve future 
performance9,17. Debrief helps students in evaluating 
during the first simulation so that when students do 
redo learning will get better and maximum learning 
achievement. The redo after debrief was perceived by 
students as a positive tool to enhance their own learning. 
The use of a staffed redo station may further enable 
student-focused learning. Future exploration of this 
learning and clinical reasoning in regards to deteriorating 
patients is warranted4,18.

This study proved that by performing redo after 
debrief although there appears to be an increase in 
time to do redo after debrief there are no significant 
differences in the simulation implementation time in the 
first simulation with redo after debrief. Simulation is an 
educational activity by utilizing simulation tools in order 
to create learning opportunities for participants1. Debrief 
after simulation means to develop activities and processes 
that enable students to reflect on the experiences gained 
during learning a significant difference in the time 
because students doing redo better and try to improve 
simulation after debrief so time did not give a difference. 
During the debriefing, students discussed any emotions 
that they had about the simulation scenario as well 
as reflecting on and exploring their decision-making 
processes. Giving oral feedback to students enabled the 
faculty to be flexible with their questioning, allowed 
an immediate response from the student and permitted 
clarification of any misunderstandings2,7.

The evaluation results when making a debrief will 
be a base for improvement when students were redone 
(repetition of the simulation) after debrief so that the time 
implementation for redo will be longer than during the 
first simulation but the students will feel more satisfied 
and better learning achievement so a redo becomes 
important to complete implementation for learning 
methods with simulation and debrief.

Conclusion
The Redo after debrief simulation increases the level 

of students’ satisfaction and the learning achievement on 
midwifery student in Midwifery Study Program, Faculty 
of Medicine, Universitas Airlangga, Surabaya Indonesia.
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Abstract
Adherence to ART is the primary determinant of viral suppression. Adherence of at least 95% is needed for 
optimal suppression. One of relationship with HAART is meaning in life. This study aimed at assessment 
meaning in life and adherence antiretroviral therapy before intervention about METART book. This method 
use descriptive statistic analysis to explain social demographic, meaning in life, and adherence antiretroviral 
therapy. The result Characteristics gender people new living with HIV/AIDS this study is 75,6% is Male 
with 38,5% homosexual. The age range of respondents is in the adult (65,4%). Single merital status is 
74.4%. The total respondent with ARV medication is 30.8% under one year. 74.4% has meaningful life but 
65,4% respondent has lack adherence ARV. Conclusion this research get data pre intervention metart book 
about demographic, meaning in life, and adherence ARV.

Keywords: Adherence ART, meaning in life, HIV/AIDS,

Introduction

Adherence to ART is the primary determinant of 
viral suppression and the risk of transmission. it de-
creases the viral replication and viral load which in 
turn preserves the CD4 level, decreases the progress of 
AIDS, and reduces deaths(1). Adherence of at least 95% 
is needed for optimal suppression(2,3). Antiretroviral 
therapy has an impressive clinical effect in that WHO 
has a target that 90% of People Living with HIV/
AIDS (PLWHA) already underwent ART by 2016, 
but the target realization is only 53%. From year to 
year, PLWHA who undergo antiretroviral therapy 
is increasing. In 2016, there are 19.5 million or about 
53% of the total number of PLWHA, and in mid-June 
2017 the number has progressed to 20.9 million or about 
56.9% of the total number of PLWHA (3,4). Although 
adherence is important to the outcomes of therapy(5).

Out of 231 respondents in Nepal , 87.4% (95% 
CI: 83.2–91.6%) of them had an optimal adherence 
level and 12.6% of the respondents had an adherence 
level less than the opti-mal within the last month. i.e. 
87.4% of the respondents’ attained 95% adherence to 
prescribed ART regimen(3). Results of the evaluation of 
adherence to ART in Brazil using CEAT-VIH indicated 
that 50% (109/220) of the patients presented good 
adherence, 36% (79/220) presented strict adherence, 
and 14% (32/220) presented low adherence(6). Based on 
the results research in Iran, 30.4% (65) of patients were 
non-adherent and 69.6% (149) showed good adherence 
to their medication protocols. The most important reason 
for discontinuation of medication was the patients’ 
unknown personal reasons (n=60, 61.2%), from the non-
adherence group(7). Many determinant factors to present 
non-adherence; quality of life, distress psychology, 
meaning in life, self-efficacy, peer group, economy, 
health worker, stigma, motivation, gender (3,7–11). 
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Effect of non-adherence ARV increases mortality 
and morbidities. HIV/AIDS has effect to biological, 
psychological, social, and spiritual. Thus, prevention 
of co-morbidities, improving knowledge through health 
education. Psychoeducation should be conducted at the 
initial evaluation to reduce negative beliefs regarding 
antiretroviral therapy Assessment of anxiety and 
depression symptoms should be done throughout therapy 
as both psychological conditions are associated with 
patient adherence, success of treatment, and ultimately 
with patients’ quality of life. This study researcher will 
be increasing of meaning in life to increasing adherence 
ARV people living with HIV/AIDS.

Material and Method 

The study protocol and consent procedures were 
reviewed and approved by the Institutional Review 
Boards of Sekolah Tinggi Ilmu Kesehatan Ngudia 
Husada Madura with number of ethical clearance 709/
KEPK/STIKES-NHM-/EC/IX/2020. In accordance 
with the approved protocol, written informed consent 

was obtained from all study participants prior to data 
collection. This study is assessment pre intervention  of 
meaning in life and antiretroviral therapy (METART) to 
promoting adherence antiretroviral therapy. Researcher 
use meaning in life questionnaire Indonesian version(12) 
and Morisky 8-scale(13) to assessment meaning in life 
and adherence antiretroviral therapy. Data analysis, 
descriptive statistic(14–16) were used to determine 
statistical differences in demographic variables (i.e., 
gender, education, marital status, CD4 status, Viral 
load status, Sexual orientation ), meaning in life and 
adherence ART.

Result and Discussion

Demographic Characteristics

A total of 78 PLWHAs were invited to participate in 
the study.  Demographic Characteristics

Are gender, sexual orientation, age, education level, 
merital status, ARV medication, CD4 status, and viral 
load status (Table 1).

Table 1.1: Demographic Characteristics people new living with HIV/AIDS n=78
Demographic data Frequency (n) Percent (%)

Gender
Female 16 20.5
Male 59 75.6
Other 3 3.8
Total 78 100

Sexual-orientation 
Heterosexual 26 33.3
Homosexual 30 38.5

Bisexual 15 19.2
Other 7 9
Total 78 100
Age

Adolescent 24 30.8
Adult 51 65.4

Elderly 3 3.8
Total 78 100

Education-level
Middle-elementary school 7 9

High school 50 64.1
Undergraduate 20 25.6
Postgraduate 1 1.3

Total 78 100
Merital status

Sigle 58 74.4
Meried 16 20.5

Window/windower/divorce 4 5.1
Total 78 100



4438      Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4

ARV-Medication
0-6 months 18 23.1

7-12 months 24 30.8
13-18 months 17 21.8
19-24 months 19 24.4

Total 78 100
Cd4-Status

<200 13 16.7
200-300 13 16.7
300-400 20 25.6
400-500 14 17.9

>500 11 14.1
I don’t know 7 9

Total 78 100
Viral load status

Detections 16 20.5
Un-detections 22 28.2
I don’t know 40 51.3

Total 78 100

Cont... Table 1.1: Demographic Characteristics people new living with HIV/AIDS n=78

Characteristics gender people new living with HIV/
AIDS this study is 75,6% is Male with 38,5% homosexual. 
Homosexual is romantic sexual attraction, behavior with 
same sex (17)(18)(19). The age range of respondents is in the 
adult (65,4%) age range which is above 25-45 where this 
age is a productive to developmental task of choosing a 
job and marriage. This time is also a time to build the 
peak structure of life (20). Sigle merital status is 74.4%. 
the total respondent with ARV medication is 30.8% 
under one year. Almost respondent have CD4 under 500, 
a normal CD4 cell count is about 500 until 1.500 cells/
mm^3. Clinicians use this test to monitor the destruction 
of CD4 cells, and it also monitors the effectiveness of 
the antiretroviral treatment (ART). For a physician, the 
CD4 cell count has become the best indicator of disease 

progression and is used to stage disease and guide 
medical therapy. Per the Center for Disease Control 
and Prevention (CDC), one of the indications for the 
diagnosis of AIDS is when CD4 cell count drops below 
200 cells/mm^3. The decline of CD4 T cells can lead to 
opportunistic infections, and it increases mortality. The 
results of a viral load test are described as the number of 
copies HIV RNA in a milliliter of blood, when somebody 
has undetected of viral load is described if the copies of 
HIV RNA of blood in very low and its good for healthy 
(10,11).

Meaning in life

The result of meaning in life people with HIV/AIDS 
in this research is 74.4% has meaningfull life (Tabel 2).

Tabel 2: Meaning in life people living with HIV/AIDS n=78

Meaning in Life Frequency (n) Percent (%)

Meaningfull life 58 74.4

Low meaning in life 20 25.6

Total 78 100
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Meaning in life is comprehended from every 
event that occurred and experienced both pleasant and 
distressing events. It will bring a person into a meaningful 
life so that the feeling of happiness will emerge, on 
contrary it can lead one to a meaningless empty life if 
they unsuccessful (23–25). Meaning in life had a different 
function for each individual, but according to Mackenzie 
& Baumeister (2014), the function of meaning in life 

could be divided into three function themes(26). The 
first function was to help someone in recognizing and 
discussing signs and patterns in the environment. The 
second function was for communication. The third 
function was for self-control. The meaning in life 
according to Starck (2014), was said to be the phase 
where a person reached his life goal(27). The meaning in 
life have correlations with adherence ARV(11).

Adherence antiretroviral therapy

Table 3: Adherence antiretroviral therapy n=78

Adherence antiretroviral therapy Frequency (n) Percent (%)

High adherence 27 32.6

Middle adherence 26 33.3

Low adherence 25 32.1

Total 78 100

From the research results obtained that 59 
respondents or 57.8% were adherence to antiretroviral 
therapy and the rest did not comply as much as 43 
respondents or 42.2%. This level of adherence was seen 
from the accuracy of the dosage and the frequency of time-
consuming ARV. The non-adherence of respondents 
based on the questionnaires due to forgetting to take the 
drugs by 26.5% and difficult to remember to consume 
the drugs by 28.4%.

ART treatment has the potential to reduce mortality 
and morbidity that associated with HIV infection, and 
improve the quality of life (28,29). A person is said to be 
adherent in undergoing an optimal antiretroviral therapy 
if (> 95%) never forgets to take the drug, but it is 
recommended that the adherence is (100%). According 
to Bangsberg, Kroetz, & Deeks, (2007), ART adherence 
should be observed to discern the compliance level of the 
treatment, as some studies indicate that with treatment 
adherence of (95%) or more indicates the effectiveness 
of antiretroviral therapy(30), but on adherence (75%) 
shows a rise of viruses with retention against drugs(31). 
Some patients fail to maintain ART adherence (32). 
Optimal ART adherence was significantly associated 
with being virally suppressed(1,7,9,10).

Many factors to associate ART is motivation on the 
relationship between HIV stigma and ART adherence(10). 

Conclusion

Characteristics gender people new living with 
HIV/AIDS this study is 75,6% is Male with 38,5% 
homosexual. The age range of respondents is in the 
adult (65,4%). Single merital status is 74.4%. The total 
respondent with ARV medication is 30.8% under one 
year. 74.4% has meaningful life but 65,4% respondent 
has lack adherence ARV. 
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Abstract
Background: Alcoholism is a major health issue and it affects the mental stability of the individual. It is also 
considered as a family disease and social problem because the alcoholism of one person in the family affects 
the entire family by mentally, economically and physically. Among family members, the wives of alcoholics 
are the most affected person by their emotional and physical attachment in the relationship. The wives of 
alcoholics often face domestic violence, marital conflicts, insecurity, social isolation, job losses or house 
lose due to the alcoholism of their partner and it leads them into psychological problems like stress, anger, 
shame, anxiety, depression, self- blame, hopelessness, low self- esteem and suicide tendency. Copings are 
the thoughts and actions used by an individual to deal with a threatening situation. Since wives of alcoholics 
are stressed due to the drinking habit of their spouse, they need to choose different coping strategies.  Coping 
strategies are the intensive efforts used by the wives of alcoholics both behavioural as well as psychological 
to endure and decrease the stress associated with their husband’s drinking habit. 

Methods: In this study, researchers attempted to understand the coping strategies used by the wives of 
alcoholics. The study measured the level of Coping Strategies and significant factors associated with wives 
of alcoholics of Kottayam district of Kerala, India. Survey Design was used for the study. Census method 
used to collect the samples. Conclusion: Nearly half (42%) of the respondents have a medium level of 
coping strategies and 32% of the respondents have high level and 26% have low level of coping strategies. 
The study reveals that Coping Strategies has no significant difference between sociodemographic variables 
like age, religion, area of residence, type of family, education, occupation, family monthly income and 
duration of habit in the spouse. In this study, it is understood that the coping strategies of wives of alcoholics 
depend on the family atmosphere, behaviour of the husbands and genetic factor and personality of the wives. 
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Introduction
Alcoholism is a condition in which an individual 

has a lack of control in drinking habit due to physical 
and emotional dependence to alcohol and it is a chronic 
disease which is characterised by uncontrolled drinking 
and addiction.     

Alcoholism affects the individual’s physical and 
mental wellbeing hence some people think that it is 
an individual problem but actually it is also a family 
problem and social problem because an individual’s 
excess drinking habit or alcohol dependency will 
adversely affect the symphony of family functions which 
will lead to domestic violence, marital dissatisfactions 
and quarrels between family members.  As we know that 
families are the basic building block of every society 
and the unsatisfied and unstable families would lead to 
an unstable society. Hence the alcoholism needs to be 
considered as a family problem and social problem.

Alcoholism is one of the major health and social 
problems around the world, which results in 3.3 
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million deaths every year (WHO, 2018)1. India is 
one of the fastest-growing alcohol markets in the 
world. Urbanization, the large number of middle-class 
population and fast growing economy are the certain 
reasons behind an increase in the consumption of alcohol 
in India2. The per capita alcohol consumption of India is 
very low due to its large population however India is the 
largest consumer of alcohol in the world as compared to 
other countries.

Kerala has the highest per capita alcohol 
consumption of any state in India, at over 8 litres per 
person per year (NFHS-4 – 2015-16)3. This is well 
above the national annual average alcohol consumption, 
which is 5.7 litres per person per year. This increase of 
the alcohol consumption provides more than 40 percent 
of revenue to Kerala’s annual budget however it is also 
adversely affecting the state, as per the Kerala Women’s’ 
Commission statement the 40 percent of road traffic 
accidents are directly linked to alcohol and 80 percent of 
divorces are also connected with alcohol4. 

Alcoholism is considered as a ‘Family Disease’ 
because if one member in any family is alcohol 
dependant the entire family will suffer either by physical 
or by mental harassment. The alcoholics experience the 
burden of the physical problems, but family members 
often share the emotional side effects of the person’s 
addiction.  Family members of alcoholics mostly 
experience anxiety, depression, financial crisis and 
social isolation. 

The wives of alcoholics are one of the main victims 
of their husbands drinking habit due to the intimacy in 
their relationship. They mostly experience insecurity, 
sexual dissatisfaction, shame to face public and anxiety 
about their future as well as the future of their children.  
They also experience continuing financial problems, 
loss of job or home, physical injuries and mental illness 
which requires ongoing treatment, social isolation, and 
withdrawal from family and friends.

When there is a mental break down, the human being 
grasps different ways of coping with crisis. According to 
Lazarus (1984) “Coping is a process of managing taxing 
circumstances expending effort to solve personal and 
interpersonal problems and seeking to master, minimize 
or reduce stress or conflict”5. Coping strategies used by 
the wives of alcoholics are the concerted efforts both 
behavioural as well as psychological which are employed 
by them to tolerate and reduce the stress associated with 

their husband’s drinking6. 

As per Folkman and Lazarus the Coping strategies 
can be classifieds in four groups: - Problem-Focused, 
Emotion-Focused, Support-Seeking and Meaning-
Making.  In this study, researchers focused on two 
major coping strategies: emotion-focused and problem-
focused. The problem-focused coping involves some 
active action to alleviate stressful circumstances, 
and emotion-focused coping involves the efforts to 
regulate the emotional consequences of stressful events. 
Generally, women are using emotion-focused coping 
and the “tend and befriend” response to stress, but men 
using problem-focused coping and the “fight or flight” 
response7.

Types of Coping Mechanism: 

• Support- Discussing stressful situations with an 
intimate person is an effective method to reduce stress. 
Finding external support instead of self- isolating and 
internalizing in a stressful situation can help to reduce 
the adverse effects.

• Problem-solving- In this type of coping 
mechanism the individual first identifying the problem 
which causing stress and then creates the solution for 
effective managing of the problem.

• Relaxation- The relaxing activities like meditation, 
yoga, music listening or sitting in a calm place can help 
people to cope with stressful situations.

• Humour- It helps people to maintain the toughest 
situation to light and maintain perspective and prevent 
the situation to become overwhelming. 

• Physical activity- Activities like running, 
swimming, walking, dancing, team sports will help the 
individual to forget or lighten the toughest situation of 
stress8. 

The wives of alcoholics are trying different coping 
strategies at different stages of their marital life, in initial 
few years they trying tolerant styles with a hope to get 
things better and after few years if they are not getting 
any positive outcome the wives of alcoholics adopted 
withdrawal coping. 

As we know alcoholism is a disease which can be 
treated with the support of family members especially 
with the help of wives of alcoholics. It is necessary to 
know the problems faced by the wives of alcoholics and 
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the level coping strategies adopted by them for effective 
family counselling and psychological support to them. 
Hence the researcher selected this topic for the study.

Materials and Methods
This paper is based on standardized scale and the 

data was collected with an interview schedule from wives 
of alcoholic attending family counselling and Al-anon 
meeting in a De-addiction centre of Kottayam district of 
Kerala.  An interview schedule was used to collect data. 
The Coping Strategies Scale was developed by Folkman 
and Lazarus (1989) is used for the study. Survey Design 
was used for the study. Census method used to collect 
the samples. The researcher collected data’s from all 
the respondents who were willing to participate in the 
study during the period of data collection (July 2019 
– December 2019). The criterion for selection of the 
respondents was the wives living with the alcoholics 
who are under treatment at de-addiction centres in 
Kottayam District, Kerala, India. The universe consists 
of 200 spouses of alcoholics who were coming to the 
rehabilitation centre in ADARRT- IRCA (Research 
Rehabilitation & Treatment Centre), Pala, Kottayam-
Kerala. (Established: 1984) for treatment of their 
husband and use of group counselling services. The 
spouses of alcoholics above 20 years of age are selected 
for the study. 

Major findings:

The simple percentage of socio demographic data 
reveals the following information. It is observed that 
30% of the respondents are in the 20-30 years age group. 
Nearly half of the respondents (49%) are Christian. 
Majority of the respondents (55%) are from the rural 
area.  More than half of the respondents (56%) are from 
the nuclear family. It is seen that 29% of respondents 
are Graduates and are housewives respectively. Majority 

of the respondents (64%) have family monthly income 
above Rs.20000. Half of the respondents’ husbands 
(50%) have above 10 years of a drinking habit. 

Level of Coping Strategies

Nearly half (42%) of the respondents have a medium 
level of coping strategies and 32% have high and 26% 
have low level of coping strategies.

In this study, it is clear that the husbands drinking 
habits compelling the wives to adopt coping strategies to 
maintain marital life. In this study researcher identified 
that the respondents were using different types of 
coping techniques such as avoidance, competition, 
taking special actions, seeking support, adjusting their 
expectations, denial, self-blame. During the interaction 
with the respondents at the time of the interview, the 
researcher identified that the wives of male alcoholics 
adopting the coping strategies either to adjust with 
the drinking habit of their husbands or liberate their 
husband from alcoholism for the betterment of marital 
life and to secure their children’s future. It is evident that 
the wives of alcoholics adopting the coping strategies 
for managing the marital life without breakups as the 
divorces will hamper the future of their children too. The 
respondents were bothered about the health and wealth 
of their husbands due to the alcoholism. Therefore they 
use the strategies as per their mental status, husband’s 
character and family atmosphere. The coping used 
by the wives of alcoholics depends on whether their 
husband in a drunken state or not. Normally the wives 
of alcoholics are adopting rough and aggressive coping 
when the husbands are in a drunken state and they are 
converting their coping strategies into soft and kind 
when their husbands in a normal or non-drinking state.

Factors affecting the Coping Strategies 

Table No. 1: ANOVA- Significance table for Coping Strategies and Socio demographic variables

Sl.No. Variables F -value Table value Significant/Not

1 Age 0.187 2.651 NS

2 Religion 2.607 3.042 NS

3 Area of residence 1.170 3.042 NS

4 Type of family 2.480 3.042 NS
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5 Education 2.178 2.261 NS

6 Occupation 1.450 2.418 NS

7 Family monthly income 0.004 3.042 NS

8 Duration of habit in spouse 1.461 2.651 NS

NS-Not significant,   * -Significant at 5% level,    ** -Significant at 1% level

The above table shows that there is no significant 
difference between sociodemographic variables with 
coping strategies. In this study, it is evident that the age, 
religion, area of residence, type of family, education, 
occupation, family monthly income and duration of 
habit in spouse has no relation between coping strategies 
of the wives of alcoholics and coping strategies are 
connected with family circumstances of an individual or 
behaviour of wives of alcoholics and their husbands. The 
researcher identified that the coping mechanism differs 
from case to case even if sociodemographic variables are 
same in different individual due to the difference in their 
personality, husbands’ personality or family atmosphere.

Discussion and Conclusion
Alcoholism is one of the major threats to the marital 

family life. In order to avoid this threat, it is to be treated 
timely by specialised programs like de-addiction therapy, 
alcohol anonymous, al-anon and family counselling. 
This specialised treatment helps the alcoholics to regain 
control over their life and maintain the life of abstinence.  
The success of these specialised programs is related to 
the co-operation of alcoholics and their wives. For this, 
the wives of alcoholics should know that alcoholism is 
a disease and can be cured with the help of all family 
members. 

Chronic alcoholism of husbands leads the wives 
into the unstable mental conditions and which turns into 
family breakups, physical violence, divorce and suicide. 
In order to avoid these situations, the coping strategies 
of each individual need to be evaluated in detail and 
guided them for selecting appropriate coping strategies.

The wives of alcoholics required family therapy, 
couples’ therapy, social skills training, parental training 
and psychiatric services which will help the wives of 
alcoholics to recognize the causes of their husbands’ 

alcoholism and develop good solutions to resolve them.

It is identified that feelings of wives of alcoholics are 
often ignored when it comes to treatment. The alcoholic 
husbands may get professional treatment, residential care 
but the problems faced by the wives are left unnoticed. 
Mentioned below are some ways for wives of alcoholics 
to get much-needed support:

•	 A trusted friend or family to disclose their 
feelings.

•	 Join a support group for close relatives of 
alcoholics by online or offline groups.

•	 Visit mental health workers to evaluate mental 
health, to get counselling and other treatments if required.

•	 Learn the positive coping strategies and 
effective use of the same depending on the situation of 
family life.

•	 Practice of Yoga, Meditations, deep breathing 
exercises and prayers to get better relaxation of mind 
and soul.

•	 Spend more time with friends, family and peer 
groups for socialising. 

•	 Take care of the children and help them to cope 
up with the alcoholic father.

In this study, it is revealed that the nature of coping 
strategies depends on the personality of the wives and their 
husbands. The coping strategies of wives of alcoholics 
have no relation between the sociodemographic 
variables such as age, religion, area of residence, type of 
family, education, occupation, family monthly income 
and duration of habit in the spouse. 
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Abstract
Computed Tomography (CT) of the Kidneys, ureter, bladder is prime investigation to study the pathologies of 
the Genitourinary system. Despite the advantages of CT, radiation exposure poses major risk. The objective 
of the review is to investigate the effectiveness of Low dose dose CT over standard dose CT for detection 
of Urolithiasis. The literature search was performed on PubMed, Scopus, CINHAL, Cochrane Library and 
Web of Science databases for original research articles published between 2000 and 2020. Research Articles 
that included the efficacy of low dose CT over standard dose CT in identification of Urinary stones were 
included.  Total 4558 studies were detected from the literature search. After thorough screening 12 articles 
were included in the review. The Sensitivity of Low dose CT KUB was 80 to 99% and the Specificity ranged 
from 88 to 100%, the diagnostic accuracy of Low dose CT was 96.1%. From our study we conclude that 
Low dose CT KUB was effective in maintain the diagnostic confidence with optimal image quality and 
reduced radiation dose.

Keywords: Low dose, CT KUB, Urolithiasis, Radiation dose

Introduction
Urolithiasis is widely known problem across the 

globe. The incidence and prevalence rates of kidney 
stones may be affected by genetic, nutritional and 
environmental factors. The incidence of urolithiasis is 
1 in 1,000 per year. The non-enhanced CT KUB was 
used for identifying urolithiasis in patients with acute 
flank pain and hematuria1-3. The radiation dose and risk 
associated with CT KUB is a major concern. Due to 
repeated CT KUB scans for assessment of urolithiasis 
has caused raise in radiation received by the patients. 
The National Dose Reference Level for CT KUB in UK 
for assessing urolithiasis is 6.44 mSv4-5. With respect to 
this issues of high radiation dose, low dose protocols 
for CT KUB has been used in recent years to reduce 
the radiation dose by maintaining optimum image 

quality6-7. The objective of the review is to investigate 
the effectiveness of Low dose CT over standard dose CT 
for identification of Urinary stones. 

Design and Literature search strategy:

The systematic review was done according to 
Preferred Reporting Items for Systematic Reviews and 
Meta-analyses (PRISMA).

The literature search was performed on PubMed, 
Scopus, CINHAL, Cochrane Library and Web of Science 
databases for published original articles between 2000 
and 2020. The keywords that were used in the literature 
search was: ‘Urolithiasis’, ‘Renal Colic’ ‘CT KUB’, 
Low dose CT’. Study retrieval methods from various 
data base are shown in Table 1. 
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Table 1: Showing methods of study retrieval from database

Database Year No. of studies Total Number

PubMed 2000–2020 935

4558

Scopus Direct 2000–2020 1100

CINHAL 2000–2020 856

Cochrane Library 2000–2020 664

Web of Science 2000–2020 1003

Inclusion criteria:

Original articles that were published in language 
English between 2000 and 2020

Studies reported CT KUB comparing low dose with 
standard dose were included

Exclusion criteria:

Articles with case studies, case reports, posters and 
narrative literature reviews were excluded as they did 
not fulfill the criteria.

Data extraction and analysis

Two independent reviewers extracted data 
individually from each article and any differences were 

solved following consensus between them.

Quality Assessment

The quality of articles was evaluated by two 
independent reviewers using QUADAS-2 assessment 
tool. Results were reported  according to STARD 
guideline8

Results
A total of 4558 articles were detected by extensive 

literature search. 400 duplicates were excluded. 4136 
studies were excluded after evaluation of article title and 
abstract content. Further 10 studies were excluded after 
examining the full text. Finally, twelve studies were 
included [Fig. 1].
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Characteristics of included studies:

After reviewing the inclusion and exclusion criteria, a total of 12 articles were included in the study. The study 
covers different regions of the world such as Germany, Belgium, South Korea, Switzerland, Belgium, America, 
France, UK, Kenya. A total of 1,439 sample size was included. All the included articles compared the low dose CT 
KUB with standard dose CT KUB. Table 2 shows the summary of sample characteristics of included articles.

Table 2: Shows the summary of characteristics of articles involved for the review

S.No. Author (Year) Country  Sample size Dose (mSv)

1 Michael Hamm et al 9 (2002) Germany  109 patients 1.1

2 DenisTack et al 10 (2003) Belgium 106 patients 1.5

3 Bong Soo Kim et al 11 (2005) South Korea 121 patients 1.7

4 Claudia Kluner et al 12 (2006) Germany 142 patients 0.6

5 Pierre-Alexandre Poletti et al 13 (2007) Switzerland 125 patients 1.7

6 Tom H Mulkens et al 14 (2007) Belgium 300 patients 6

7 Mc Laughlin et al 15 (2014) USA 33 patients 0.4

8 Mikael Fontarensky et al 16 (2015) France 118 patients 1.4

9 T Meagher et al 17 (2001) UK 69 patients 3.5

10 N Twahirwa et al 18 (2009) Kenya 104 patients -

11 John A Fracchia et al 19 (2012) USA 101 patients 2.1

12 Christopher L Moore et al 20 (2015) USA 201 patients 3.4

Discussion
Over the past years, there is enormous increase in 

use of CT KUB for diagnosis of urolithiasis. The CT 
KUB has been repeated as follow up for assessing the 
recurrent urolithiasis which lead to increase in radiation 
dose received. Urolithiasis often affect young patients 
who are relative risk of radiation induced carcinogenic 
effects. The sequential CT scans for evaluation of 
urolithiasis can result in carcinogenic effects, there 
subjects who are present in with recurrent urolthiasis 
22,23,24.

Our review noticed the high sensitivity and sensitivity 
of low dose CT KUB. There was significant reduction in 

dose received by the patients with optimum diagnostic 
image quality. With the advent of automatic tube 
current and voltage modulation, iterative reconstruction 
techniques the dose levels in CT are almost equaling to 
that of X-ray 21. 

Our review found the Sensitivity of Low dose CT 
KUB was 80 to 99% and the specificity ranged from 
88 to 100%, the diagnostic accuracy of Low dose CT 
was 96.1%. The mean effective radiation dose of all 
the studies ranged from 0.48-3.5 mSv. All studies had 
reported higher sensitivity and specificity, one study 
reported very low sensitivity with reduced radiation 
dose15. 



4450      Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4

Our study noted variation in dose reduction 
techniques used, methodology of determination of dose 
by using different conversion factors and also there is 
variation in classification of grouping based on BMI. 

Recommendations

We recommend there is need for consensus on 
BMI based classifications, conversion factor which 
provides comfortable comparison of the studies and also 
recommend future studies to be based on advance noise 
reduction techniques such as iterative reconstruction 
techniques which provides optimum image quality at 
lower dose

Conclusion
Our review suggests that a low-dose CT protocol 

has highest sensitivity and specificity in identification of 
renal stones and could be used effectively for diagnosis 
of urolithiasis in renal colic patients. The low dose CT 
protocol would be really helpful in younger patients with 
recurrent urolithiasis as they are at the risk of effects of 
radiation dose.
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Abstract
Introduction: Children in child care institutions are one of the most vulnerable groups in society. In many 
countries, they are living in orphanages or children’s home for reasons, such as parent’s death, abandonment, 
neglect, born with some medical conditions, poverty. Many nations are facing a struggle to care for these 
vulnerable group. Child care institutions provide children’s home aid programmes, foster care, adoption and 
family reunification programmes. Research work related to children in child care institutions shed light into 
their wellbeing.

Aim: This study aimed to know the level of perceived social support and locus of control among children in 
child care institutions and relations of independent variables (age, gender etc.) on perceived social support 
and locus of control. This study was a survey design in nature. Census method was used for the study. 222 
children between the age group of 10-18, from 5 children homes run by the Kerala government was selected 
for the study. Kerala. Result: This study reveals that there is no significant relationship between perceived 
social support and locus of control. Perceived social support is high among the children those who have an 
internal locus of control. It is seen that 53% of children have an internal locus of control and 47% of children 
have an external locus of control. Conclusion: It can be concluded that the children in child care institutions 
show average level of perceived social support and there is no relationship between locus of control. Internal 
locus of control in children is higher than external locus of control. The caretakers, parents and relatives 
need to support the children in a better way so that they feel cared and loved. It is important to train the 
children to have internal locus of control so that they take responsibility for the outcome of their lives.

Key words: Children, Child care institutions, Locus of control, Perceived social support.

Introduction
Children are one of the most important part the 

world. They are inclusive of joy, energy and curiosity. 
They constantly explore all around them and in the course 
learn numerous things. The exploration and learning new 
things are very crucial to the development of the child. 
Individuals and peers, family, school. And community 
have a great influence on childhood development. Parents 

and society have to provide a healthy environment for 
the better growth and development of children. They are 
more vulnerable to exploitation and abuse than adults to 
the conditions.

Child care institution is the residency of children 
where they get institutional care in an organized 
manner. These care homes are keeping the best interests 
and protection of the child. And providing physical, 
psychological, emotional. moral, social, ethical and 
spiritual needs of children. Children ages between 
10-18 are in the adolescence stage. It is a period of 
transitional when the individual changes physically and 
psychologically from a child to an adult. This transition 
involves psychological, emotional, social and intellectual 
changes. The period of transition leaves its mark on the 
individual’s behaviour as they unsure of themselves and 
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insecure in their status and hence naturally sometimes 
become aggressive self-conscious and withdrawn.

Social support has an important role in the 
development of children. It can help them to cope with 
stressful life events. Social support is the availability of 
people who are supportive, caring and loving. Perceived 
social support reflects an individual’s perception of 
social support. Children from children’s home are 
separated from the home environment which leads to 
loss of social support. Saron & Pierce1 in their perceived 
social support refers to an individual’s belief that social 
support is available, which is generally considered 
positive or negative and provides what is considered 
needed by that individual. Low perceived social support 
affects children’s mental health.1 Ebru Ikiza and Firdevs 
Savi Cakarb 2 Studies reveal that perceived social support 
and self-esteem are the major factors that correlate with 
various forms of regressive behaviour and adjustment 
of adolescents. Many works of literature say that low 
level of perceived social support causes emotional, 
behavioural problems and increased risk of mental 
health problems among children.2 Allgower, Wardle & 
Steptoe3 states that a lack of social support and lower 
perceived adequacy of social support have been linked to 
poorer mental and physical health.Thus, care providers 
have an important role to provide support to children, 
Social support influences adolescent’s mental health, 
perceptions of stress and wellbeing. Better perceived 
social support enhances the mental health of children in 
child care institutions.  

Locus of control is the personal belief system about 
the causes of his or her experiences. The concept of 
locus of control is proposed by Julian B. Rotter (1954).4 
It is the degree to which respondents believe that they 
have the control (Internal) over the outcome of events 
in their lives, as opposed to external forces beyond 
their control4. There are two types of locus of control, 
internal and external.5 People with an internal locus of 
control believe that they are in control of their lives and 
people with an external locus of control believe that 
they are not in control of their lives5. Locus of control 
is often viewed as an inborn personality component. It is 
shaped by childhood experiences. James Sengendo and 
Janet Nambi 6 used the concept of the locus of control 
in their studies to show the relationship between the 
environment and individuals’ assessment of their ability 
to deal with it and to adjust behaviour. Most orphans 
become vulnerable and predisposed to physical and 
psychological risks.6

Methodology
This research work aimed to study the perceived 

social support and locus of control among children in 
child care institutions. The objectives of the study 
were to assess the level of perceived social support of 
the respondents, to assess the type of locus of control 
of the respondents, to identify the relationship between 
selected variables in the socio-demographic profile (age, 
gender etc.) with perceived social support and locus of 
control of respondents and to find out the relationship 
between the key variables. The research design was 
survey design and an interview schedule were used to 
collect data from the respondents. Piolet study was done 
during July 2018.The researcher visited Government 
Children’s home, Vellimaadukunnu, Calicut-Kerala and 
Government Children’s Home, Trivandrum Kerala, for 
the study and found the possibilities of conducting the 
present study. Through interaction with inmates, the 
researcher understood that many of these children had 
to face many problems. The pre-test was conducted 
among 10 respondents of children’s home inmates 
of Vellimadukunnu, Calicut, Kerala. It was done in 
September 2018. Through this study, the researcher 
moulded the questions to get responses correctly. 
The universe of this study consists of children staying 
in Government children’s homes of Kerala State. 
The sampling technique used was the Census method. 
All 222 children between the age group of 10-18, from 
5 children ‘s homes run by the Kerala government was 
taken for the study (Calicut, Trissur, Ernakulam and 
Trivandrum). The data was collected during the period 
between September 2019 to October 2019 as per the 
permission granted by the Government of Kerala.

Tools of data collection was an interview schedule 
which included the socio-demographic profile and 
2 standardized scales. The Perceived social support 
scale developed by Simet and Farley (1998).7 This is 
a 14 items scale. It is a 6 point scale and all these 14 
statement are positive statements; the scoring is 1, 2, 3, 
4, 5 and 6. The maximum possible score is 84 and the 
minimum possible score is 14.Higher the score, higher 
the perceived social support.14- 28= Poor perceived 
social support.29- 56= Average perceived social support 
57-84= Good perceived social support .Locus of control 
scale was formulated by Rotter8.He divided individuals 
in two personality classifications. Internal and external 
based on their perception of locus of control. J.B. Rotter 
‘s Internal External Locus of Control Scale is a measure 
of personal belief .8 It consists of 29 items. Six filler 
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items are:1,8.14,19,24 and 27. A high score (17-21) 
= External Locus of Control and a low score (6-16) = 
Internal Locus of Control.

Major Findings and Discussion
It is seen that 41% of the respondents are between 

the age group of 13-15 yrs. Majority (55%) of them are 
female and 69% of them are of Hindu religion It is seen 
that 20% of respondents are studying in eight standards. 
Nearly half (48%) of children are non-orphan and 42% 
of respondents birth order is that of the middle child. It 
is seen that 55% of respondents are from the rural area. 
It is found that 45% of respondents are staying in the 
institution between 1-3yrs. It is inferred that 47% of 
respondents came to the institution because of family 
problems.

It is inferred that 39% of the respondents have an 
average level of perceived social support. It is seen that 
53% of respondents have an internal locus of control 
and 47% have an external locus of control. Higher 
Internal Locus of control (53%) means that the children 

believe that they are in control of their lives than the 
external factors. Socio-demographic variables such as 
class which respondents are studying and domiciliary 
have no significant difference with perceived social 
support. There is a significant difference between the 
year of staying in child care institutions and reason for 
institutionalisation with perceived social support. There 
is a significant association between domiciliary and 
years of staying in child care institutions with Locus of 
control. All the other socio-demographic variables have 
no significant association with Locus of control. There 
is no significant relationship between perceived social 
support and locus of control. 

Richmond, Ross & Egeland 9 in their study states 
that Social support functions as a buffer to reduce 
distress and resilience for people in stressful events. 
Children who have lost their parents to other causes 
and other orphaned children reported similar levels of 
social support.9 The present study shows that perceived 
social support is high among the children those who 
have internal locus control. This may be since children 
take responsibility for their lives and are happy with the 
social support given by caregivers.

Table No:1: Perceived social support and its influencing factors.

S.NO Variables ‘t’/ANOVA Significant or Not

1 Age ANOVA NS

2 Gender “t” **

3 Religion ANOVA NS

4 Class studying ANOVA NS

5 Parental status ANOVA NS

6 Domicillary ANOVA **

7 Order of birth ANOVA NS

8 Year of staying in institution ANOVA **

9 Reason for institutionalisation ANOVA *

NS=Not significant*=Significant at 5% level, **=Significant at 1% level
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Table No:2: CHI square test results on Locus of control and its influencing factors. 

S.NO Variables Significant or Not

1 Age NS

2 Gender **

3 Religion NS

4 Class studying NS

5 Parental status NS

6 Domiciliary *

7 Order of birth NS

8 Year of staying in institution **

9 Reason for institutionalisation NS

NS=Not significant*=Significant at 5% level, **=Significant at 1% level

 Table No:3: Correlation between perceived social support and locus of control

Perceived Social Support Locus of Control

Perceived Social Support --- .025

Locus of Control . ---

** - Significant at 1% level

Conclusion
The researcher conducted this study for 

understanding the perceived social support and locus of 
control of children in child care institutions. The result 
showed that the majority of respondents have an average 
level of perceived social support. There is a need 
for more social support should be provided to them. 
Internal locus of control in children is higher than the 
external locus of control. It can be concluded that there 
is no significant relationship between perceived social 
support and locus of control. Thus, it is inferred that 
the caretakers, parents and relatives need to support the 
children so that they feel cared and loved. There is a need 
to train the children to have an internal locus of control 
so that they take responsibility for the outcome of their 
lives. The awareness and insight about the problems of 
children in child care institutions can help the authorities 

to formulate innovative projects and schemes for the 
wellbeing of children.
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Abstract
Stroke is one of the causes of productive age losing time and work due to disability and death. This articles 
want to analyze the differences in the influence of smokers and second hand smoke by gender and age 
group to the value of DALYs stroke in Indonesia. This research is quantitative with cross-sectional design. 
It use BOD (Burden Of Disease) research data in 2018. The population is stroke sufferers. The sample is 
people who are exposed to cigarettes both as smokers and second hand smoke. Highest smokers DALYs 
value of stroke are found in ≥ 70 years old group. The value are 6041,33 for men and 810.82 for women. 
Lowest smokers DALYs value of stroke are found in <50 years old group. It value are 475.06 for men and 
56,63 for women. Men DALYS value are 7,5 to 8,4 folds higher than women. Highest second hand smoke 
DALYs value of stroke are found in ≥ 70 years old group too. The value are 619.48 for men and 1322.03 for 
women. Lowest DALYs value of stroke are found in <50 years old group too. The value are 26.3 for men 
and 165.19 for women. Women DALYs value are 2,13 – 6,4 fold higher than men. Based on Kruskal-Wallis 
test result with CI level of 95% indicate significant difference for gender, age and individual exposed to 
smoke on DALYs stroke. There is a significant difference between sex, age, smoker and second hand smoke 
on DALYs stroke. Male smokers had higher DALYs than women. Female second hand smoke had higher 
DALYS than men.

Keywords: Smoke, Smoker, DALYs, Stroke

Introduction

Stroke is non infectious disease acutely attacking 
focal and global brain function with symptoms resulting 
in neurological deficit 1. Recently it remains one of main 
risk factors for morbidity and mortality in the world and 
is predicted to cause 4,4% year of life lost due to smoking 
related-morbidity (DALYs) 2. Smoking still becomes 
controversial. Beside it increases nation revenues and 
provides employment but there is also evidence that 
smoking is detrimental for health. Cigarette has harmful 
chemical components including alkaloid (nicotine), tar, 
carbon monoxide, nitrogen monoxide, nitrit compounds, 
chlorium, cadmium, sipermettrin, provenofos3,4. Smoker 
has 6 folds of risk to have stroke in comparison with non 
smoker5. 

Stroke is one of causing disease for disability and 
mortality 6 even it ranks third highest in the world 
only surpassed by heart disease and cancer 3. Patient 

with stroke will loss significant part of his/her healthy 
or productive life. Public Health practitioners indicate 
stroke as global scale burdening disease which increase 
in last two decades. Stroke also burdens for each country 
and region7. 

Based on Tati Suryati8, burden of disease can be 
measured by burden of disease method. The calculation 
uses Disability Adjusted Life Year (DALYs) method. 
Therefore, this research aimed to analyze difference 
between active smoker and second hand smoker (passive 
smoker) based on sex and age on stroke DALYs value in 
Indonesia in 2018.

Methode

It is quantitative inferential research with cross 
sectional design. The population is all stroke patients 
with sample those who are exposed to smoke both as 
active smoker or second hand smokers. The data is from 
Global Burden of Diseases (GBD) research in 2018. This 
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research supported by Ethical Clearance no: LB.02.01/2/ 
KE.086/2018. The data result was managed by Institute 
for Health Metrics and Evaluation in University of 
Washington in Seattle, Washington, AS. 

DALYs (Disability Adjusted Life) constitutes lost 
years rate for healthy life caused by early death (YLL) 
and disease or injury/disability (YLD). Years of life lost 
(YLL) is living year rate which is lost due to early death. 
Years lived with disability (YLD) is living year rate with 
non healthy condition (injury/disability)8.

Value 1 of DALYs indicates the lost of 1 productive 
lived year. Higher DALYs value indicates higher disease 
burden in the region. In this article, stroke DALYs 
related to active smoker and second hand smoker 
(passive smoker). It was stroke DALYs in 34 provinces 
in Indonesia based on sex and age. 

Age group based was divided into 3 groups. They 
are age < 50 years old, age between 50 – < 70 years old, 

and age ≥ 70 years old. Individuals in under 50 years old 
age group generally have good health. Individu between 
50 - < 70 years old have more health problem, i.e : heart 
disease, stroke, prostate, gall stone. Individu at 70 years 
old and over have decreasing body function and other 
health problem. Individu in smoke exposed group were 
divided into two consisting active smoking and second 
hand smoke or passive smoker. 

Data analysis used Kruskal Wallis test since the data 
was not normal distributed with Sig value or p = 0,000 
<α=0,005. It also was not homogenous suitable Levene’s 
test score with Sig value or p =0,000 < α=0,005, as 
following: 

Results

Kruskal Wallis analysis result indicated that there 
is difference between sex, age, smoke exposed group 
(active smoker and second hand smoker or passive 
smoker) on stroke DALYs as following: 

Tab1e 1.  Kruskal-Wallis test Statistical Result on significance of gender, age, smoke exposed group 
difference on stroke DALYS in Indonesia in 2018

Grouping 
variabel Analysis

DALYs 
Score(Convident 

interval level (CI= 
95%) and α =5%

Conclusion 

Gender

Chi-Square 7,801

Df 1

Asymp. Sig. 0,004
At level CI level of 95% significant difference 
exists (P= 0,004 < α (5%), between gender and 

stroke DALYs stroke

Age

Chi-Square 214,053

Df 2

Asymp. Sig. ,000
At CI level of 95%, significant difference exist 

(P= 0,000) < α (5%), between age group on stroke 
DALYs 



Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4      4459

Smoke exposed 
(active Smoker 

dan second hand 
smoker)

Chi-Square 28,877

Df 1

Asymp. Sig. ,000

At CI level of CI 95%,, significant difference exists 
(P=0,000) < α (5%), between active smoker and 

antara perokok dan second hand smoker on stroke 
DALYs with CI 95%

Kruskal-Wallis test result with CI level of 95% indicate significant difference exist for gender (p =0,004 < α 
=5%), age (p =0,000< α =5%) and individual exposed to smoke (active smoker and second hand smoker)  p =0,000< 
α =5% on DALYs stroke .

Result of  DALYs statistic descriptive of stroke based on group of individual exposed to smoke, age and gender 
in Indonesia in 2018 as indicated in Global Burden Disease (GBD) research in 2018 are following: 

Table 2. DALYs value of stroke disease in active smoker and passive smoker based on Gender and Age 
groups in Indonesia year 2018

Type of 
smokers Gender Age (Year) Mean DALYs stroke per 

100.000 population Std. Deviation

Active 
Smoker

Male 

< 50 475.06 146.35

50 - < 70 4272.13 1038.01

≥ 70 6041.33 1155.92

Female

< 50 56.63 50.34

50 -  < 70 484.69 305.07

≥ 70 810.82 410.77

Passive 
Smoker 
(second 

hand 
smoker)

Male 

< 50  26.31 8.96

50 -  < 70 298.73 76.17

≥ 70 619.48 132.99

Female

< 50 165.19 85.79

50 -  < 70 873.46 372.56

≥ 70 1322.03 488.75

Cont... Tab1e 1.  Kruskal-Wallis test Statistical Result on significance of gender, age, smoke exposed 
group difference on stroke DALYS in Indonesia in 2018
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Smoker is not only found in men but also among 
women. The highest mean value of DALYs stroke 
among men smoker are found in ≥ 70 years old group. 
The mean value is 6041,33 per 100.000 population. The 
lowest mean value of DALYs stroke are found in < 50 
years old group. The mean value is 475.06 per 100.000 
population.  The highest mean value of DALYs stroke 
among women smoker are also found in ≥ 70 years old 
group. The mean value is 810.82  per 100.000 population. 
The lowest mean value of DALYs stroke are also found 
in  <50 years old group. The mean value is 56,63 per 
100.000 population. 

The highest mean value of DALYs stroke among 
men second hand smoke are found in ≥ 70 years old 

group. The mean value is 619.48 per 100.000 population. 
The lowest mean value of DALYs stroke are found in < 
50 years old group. The mean value is 26.3 per 100.000 
population. The highest mean value of DALYs stroke 
among women second hand smoke are found in ≥ 70 
years old group. The mean value is 1322.03 per 100.000 
population. The lowest mean value of DALYs stroke are 
also found in < 50 years old group. The mean value is 
165.19 per 100.000 population.

Graphic 1 indicates comparison of DALYs value 
due to stroke as smoker at age ≥ 70 indicate that men 
have 7,5 folds higher than women. At <50 years old 
group indicates that men have 8,4 folds higher than 
women as shown in following table. 

Graphic 1.  Score of DALYs mean for Stroke disease in Smokers based on Gender and Age in Indonesia 
year 2017

The graphic 2 is shown the comparison of Stroke DALYs value of second hand smoke in  ≥ 70 years old age 
group indicate that women have 2.13 folds higher than men. At <50 years old group indicates that women have 6,4 
folds higher than men as shown in following table.

Graphic 2. DALYs mean score of Stroke on Second Hand Smoker based on gender and Age in Indonesia 
year 2018
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Discussion

Cigarette problem along economy and health 
continuum has not been solved yet. Cigarette industry 
doesn’t only support economy revenue but also create 
employment 3,4

To sustain and increase the smoker number, industry 
promotes advertisement in printed and electronic media 
that depict a smoker man as luxurious, powerful, strong 
and rich. The advertisements were dominated by men, 
however smoking among women show increase. The 
ban of cigarette add that involves under 18 years old 
group has been passed however smoking among children 
aged 10 years old up in Indonesia keep increasing and 
according to Essential Health Research in 2018, there 
was 24,3%9. Meanwhile, to decrease smoker number, 
government educates public through add simultaneously 
with the cigarette adds where every commercial adds 
was concluded by health message. Health Ministry also 
promotes in every cigarette package about the danger of 
smoking for health both for men and women and also for 
the environment 10 

Result of GDR research proved that many people in 
Indonesia were still smoking both men and women. In 
South Sulwesi province, cigarette has become necessity 
for men hence the budget for smoking constitutes 3 
biggest spending in household in addition to meal (rice 
and cassava) and protein (fish and egg). Each day they 
can smoke 10 to 20 cigarettes in average 11. Indonesian 
smokers consume average 12,8 cigarettes. In global, 
smokers can consume 5 – 20 cigarettes a day (cigarettes 
per day atau CPD)12. 

Globally smoking men consumes 49% or higher 
than women who consume 11% and the number increase 
annually(12). In Indonesia, men smokers were scored 
47,5% or higher than women with only 1,1% and the 
result of Riskesdas (Essential Health Research) in 2018 
stated that men smokers were scored 47,3% or higher 
than women with only 1.2%(9). Men smokers according 
to survey result were scored 73,7% as smoking fathers 
whereas smoking mothers were only 0,5%. Health 
consequence from smoking father in household 
constitutes significant influencing factor with p = 0,0001 
on the low body weight in children (CM Best) and 
significantly correlates to stress at work (p = 0,004) and 
musculoskeletal problem (p=0,023).

Stroke case in Indonesia according to Riskesdas 
result in 2018 were 10,9% and 11% occurred in men 
and 10,9% in women. One of causing factor in stroke 
based on this research was due to smoking cigarette 
exposure(12). Stroke is non infectious disease which can 
result in disability and mortality or DALYs6,13. Globally 
there are 25,7 millions people with stroke, 6,5 millions 
death related to stroke and 113 millions people living 
with stroke related disability. Stroke is known as acute 
cerebrovascular incidence, it closely relates to brain 
tissue injury as main cause of mortality and disability in 
the world 14,15 . 

Gender is important part in GDR research as basic 
data to calculate the burden of stroke due to smoking, 
since in addition to ethic group, gender is risk factor 
for stroke incidence (Martin, 2016). The result showed 
that there is significant difference (P =0,004 < α =5%)  
among gender on DALYs of smoking related stroke. 
Relative risk to have stroke in men and women who 
smoke 1 cigarette a day was men would have 1.25 to 
1.38 fold to have stroke compared with non smokers. 
In Indonesia, DALYs of smoking related stroke in men 
were found highest in West Nusa Tenggara, Southeast 
Sulawesi, Papua and lowest scores were found in North 
Kalimantan, Jakarta, Gorontalo12.

Smoking women have stroke risk 1,31 to 1,52 fold 
compared with non smoking women. In Indonesia, 
DALYs of smoking related stroke in women were 
found highest in Papua, West Kalimantan, Southeast 
Sulawesi, Jambi, and lowest score were found in North 
Kalimantan, East Java, Yogyakarta, North Sumatra, East 
Nusa Tenggara.Men and women who smoke 5 cigarette a 
day have relative risk (RR) to have stroke 1,30-1,42 fold 
(men ) and women have 1,44-1,48 fold compared with 
non smokers. Men and women who smoke 20 cigarettes 
a day have relative risk to have stroke 1,64-1,82 fold and 
in men and women were 2,16 - 2,75 fold12. Based on 
gender, globally there is DALYs difference due to stroke 
where highest score found in Bulgaria, Macedonia, 
Georgia, China, and North Korea (11% –12%)7.

Age becomes important part in GDR research to 
analyze burden of smoking related stroke since one of 
10 factors to cause stroke in the world is age6 . Data 
collection of respondent age is important to identify the 
age for first time smoking and the age of first time having 
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stroke. Youngest smoker age in Indonesia was 10 – 14 
years old accounting for 0.7% and highest 45 – 49 years 
old or 29,6%. Analysis result in this research indicates 
significant difference (P =0,000< α =5%) among age 
group in stroke case. Result from other research also 
indicated the difference of age factor on stroke risk and 
mortality. Stroke case in Indonesia is found highest in 
75 years old up group constituting 50,2% and globally 
age of 70 years old up causes increased stroke risk and 
mortality compared with younger age16 . 

Research in 32 countries indicated that there is more 
significant relationship (p<0‐0001) between smoke 
exposed, heart disease, diabetes mellitus and stroke 
than hypertension6. Unhealthy life style like smoking, 
according to the result causes increased heart attack 
and stroke incidences17. Despite fact that stroke causes 
mortality and disability15, smoking habit has not been 
decreasing in public even show an increase12.

Smoking cigarette is influencing factor on stroke 
case that causes disability and mortality (DALYs) and 
exposed to smoking becomes mortality causes of 85-
90% in chronic lung disease while seond hand smoking 
in women causes higher DALY of stroke than in men18. 
Non smokers who are frequently exposed to smoking in 
the room is called second hand smoker18 and they are 
vulnerable group to have stroke4,18. 

Highest second hand smoke in men in Indonesia is 
found in East Kalimantan, North Sulawesi, Papua and 
the lowest is found in North Kalimantan, South Sulawesi, 
Gorontalo. Meanwhile in women total DALYs mean 
score for stroke per 100.000 population were found 
highest in North Maluku, Maluku, West Papua  and 
lowest score were found in North Kalimantan, West Java 
and North Sumatra.. based on result of stroke DALYs 
calculation, it is stated that second hand smokers is one 
risk factor that can cause stroke DALYs to increase19. 
DALYs of stroke due to second hand smoker were found 
highest in women aged ≥ 70 years old of 1322.03 per 
100.000 population. Research in New Zealand found that 
second hand smokers exposed to smoking in workplace 
caused 100 mortalities which could be avoided per year 
from lung cancer, coronary heart disease and stroke in 
collective5

Second hand smoker statistically showed significant 
correlation as risk factor to have stroke DALYs19. 

This research indicated significant difference on stroke 
DALYs score between active smoker group and second 
hand smoker group with P =0,000< α =5%. Smoking is 
main risk factor in survey on disease burden. It caused 
five millions of mortality (8,8%) in world population and 
it also caused 4,1% lived year to loss due to disability in 
the world 2. Descriptive statistic analysis indicate that 
the highest DALYs stroke both as active smokers and 
second hand is found in ≥ 70 years old group.

DALYs score in men tend to be higher than in 
women since men who smoke cigarette were 47,5% 
more than women with only 1,1%1. Other research 
indicated that smoker men have 7.3 fold higher to have 
stroke risk than non smoking men. Women who expose 
to smoking cigarette have scored only 1.2 fold higher to 
have stroke risk than non smoking women5. Duration of 
smoking cigarette over 20 year will have higher risk to 
have cardiovascular problem than those who have been 
smoking in less 20 years duration 20.

Conclusion

The effect of cigarette exposure can cause an 
increase in stroke DALYs. Statistically, there are 
significant differences between sex, age groups and 
between smokers and second hand smokers. The highest 
DALYs stroke of smokers was found in men aged ≥ 70 
years, with the ratio of DALYs strokes of men 7.5 times 
greater than the DALYS stroke value of women.

The highest DALYs stroke on second hand smoke 
was found in women aged ≥ 70 years, with a female ratio 
of 6.3 times greater DALYS stroke compared with men.
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Abstract
Many factors contribute to the stress being experienced by students but one common cause of academic 
stress in India is School. Such stress comes from too much homework, unsatisfactory academic performance, 
preparation for tests, lack of interest in a particular subject, and teacher’s punishment. Stress from high 
expectations of teachers, parents, and self is usually an agony for students studying in schools1.

Objectives: The study was conducted (i) to assess the level of academic stress and its consequences of 
academic stress among adolescent students (ii) to find the association between depression and demographic 
characteristics of adolescent students and (iii) to find out the correlation between academic stress and its 
consequence among adolescent students.

Material and Methods: 1204 adolescent students studying in schools of Belagavi city were selected by 
using stratified cluster sampling technique and were assessed for academic stress by using ESSA scale. The 
adolescents were assed for depression and suicidal ideation by using Kutchers depression scale appropriate 
statistical methods were used to interpret the data. Results: The results shown that the mean of the sample on 
the total academic stress score was 49.38 (SD=13.00) and 273 (i.e.22.67%) reported high level of academic 
stress. The depression assessment shown that 381 students (i.e. 31.64%), 625 (i.e. 51.91%) and 198 (i.e. 
16.45%) have mild, moderate and severe levels of depression respectfully and the scores have shown that 
among N=1204 students 1021 students (i.e. 84.80%) have responded No and 183 students (i.e. 15.20%) have 
responded Yes for the suicidal ideation. Conclusion: The academic stress among students causes depression 
and suicidal ideation among adolescent and knowing and handling this stress may prevent adolescents from 
having difficult situations.

Key words: Academic stress, Depression, Suicidal ideation, Adolescent students and consequences.
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Introduction
Academic stress is mental distress with respect to 

some anticipated frustration associated with academic 
failure or even unawareness to the possibility of such 

failure. Students have to face many academic demands 
for example - school examination, answering questions 
in the class, showing progress in school subjects, 
understanding what the teacher is teaching, competing 
with other class mates, fulfilling teachers and parents 
academic expectations. These demands may tax 
or exceed available resources of the students. As a 
consequence, they can be under stress and depression 2.

Academic concerns pervade the lives of students, 
interrupting aspects of their daily routine. Students are 
pressured to perform, pressured to fit in, pressured to 
commit, and pressured to live up to the expectations 
of others. They even set goals for themselves that are 
sometimes impossible to achieve 3. 

DOI Number: 10.37506/ijfmt.v14i4.12344
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Most teenagers respond to stressful events in their 
lives by doing something relaxing, trying positive and 
self-reliant problem-solving or seeking friendship and 
support from others. But for others, the events pile up 
and the stressors are too great. In the Minnesota study 
teens who reported that they had made a suicide attempt 
had five additional “bad” events on their list: parents’ 
divorce, loss of a close friend, and change to a new 
school, failing grades and personal illness or injury. 
It is significant that the young people who showed 
high degrees of depression and who had made suicide 
attempts reported over five of these “bad” events in the 
past six months, more than twice as many as the rest of 
the group.4

For ages, it was a popular notion that children do not 
suffer from depression. Teenagers with depression were 
more often than not labelled as being just “difficult” or 
“moody”. It is only recently that the world is awakening 
to the fact that up to 20% of world’s children and 
adolescents suffer from disabling mental illnesses 
including depression. WHO has included depression 
as one of the priority mental disorders in childhood 
and adolescents5. It is seen from Banerjee’s report that 
every year about 25,000 students in the age group of 16 
to 20 years commit suicide in the examination month 
(i.e. March to June). They are really worried about their 
future and desired results in the examinations6. 

 Since the family, school and peer group form 
the major socializing influences on adolescents, the 
expectations or demands they make may convert 
into stressors. Hence, it is important to analyze the 
determinants that resulted in academic stress. 

Thus identifying the determinants of academic 
stress and addressing the consequences like substance 
abuse, depression and suicidal ideation among school 
going adolescents   in school setting may help students 
alleviate their experience of academic related stress and 
have less stressful and possibly more fulfilling school 
carrier. 

Methodology 
This cross sectional study involves the school going 

adolescent boys and girls of 13 to 19 years of age from 
rural and urban areas of Belagavi. The data was collected 
with the permission of district education office where 
the list of schools were obtained and then according to 
sampling criteria 12 schools were selected from north, 
south, east and west zones of Belagavi city and the head 
of the institutes of selected schools were approached for 

the permission to conduct the studies. The students were 
informed one day prior to the study and their ascent was 
obtained for the participation I the study.

The sample size was determined by considering 
all the variables like Academic stress, Depression, 
Substance abuse and suicidal ideation among adolescent 
students and among which the highest sample size was 
considered for the study the calculated sample size was 
1160 and 1204 students were undertaken for the final 
study.

Sampling technique : Stratified Cluster 
Sampling  

Schools of Belagavi city will be classified in to East, 
West, North and South zones, from each group cluster 
schools will be selected by using simple random method 
and the age group of 13 to 19 years adolescents will be 
selected from class VIII, IX, X, XI, and XII. The required 
numbers of Samples will be drawn using simple random 
with proportion to school strength. “Educational Stress 
Scale for Adolescents” was used to estimate the level of 
perceived academic stress. In present study as per the 
previous literatures reviewed depression and suicidal 
ideation were considered as consequences of academic 
stress and they were assessed by using The Kutcher 
Adolescent Depression Scale (KADS). 

Statistical Analysis 
To assess the relative influence of factors on 

educational stress, all variables were included in multiple 
logistic regression models to assess the relationship 
between the academic stress scores with its components 
and consequences i.e. substance use, depression and 
suicidal ideation. Stepwise linear regression was used to 
assess the influence of variables on academic stress levels 
of the students. Data were analysed by using the statistic 
software 20.00version. The statistical significance was 
set at 5%, level of significance (p<0.05).

Results 
Table 1: Levels of academic stress of adolescents (n 

=1204)

Levels of 
academic stress No of adolescents No of adolescents

Low level 286 23.75

Average level 645 53.57

High level 273 22.67

Total 1204 100.00
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One of the main objectives of the study was to assess the 
level of academic stress among adolescents of age group 
13-19. The total no.of participants who reported the 
questionnaire i.e. Educational stress scale for adolescents 
(ESSA) where N=1204. The mean of the sample on the 
total academic stress score was 49.38 (SD=13.00).The 
table revealed that 286 (i.e. 23.75%), 645 (i.e. 53.57%) 
& 273 (i.e.22.67%) reported low level, average level 
& High level of academic stress respectively. [<Q1= 
Low, Q1-Q3 = Average and >Q3 = High where Q1 was 
considered as 44 & Q3 was 58].

Findings related consequences of academic stress 
among adolescent students 

Table 2: Levels of depression among adolescent 
students (n =1204)

Levels of depression No of 
adolescents

No of 
adolescents

Mild  depression 381 31.64

Moderate  depression 625 51.91

Severe  depression 198 16.45

Total 1204 100.00

The depression scores have been assessed by using 
Kutcher’s depression scale for adolescents. The results 
shown that 381 students (i.e. 31.64%), 625 (i.e. 51.91%) 
and 198 (i.e. 16.45%) have mild, moderate and severe 
levels of depression respectfully.

Table 3: Levels of suicidal ideation of adolescents

Levels of suicidal 
ideation

No of 
adolescents

No of 
adolescents

No 1021 84.80

Yes 183 15.20

Total 1204 100.00

Mean-0.25 & SD 0.67

One item was added along with depression 
questionnaires separately to assess the suicidal ideation 
among the adolescent students, the scores have shown 
that among N=1204 students 1021 students (i.e. 84.80%) 
have responded No and 183 students (i.e. 15.20%) have 
responded Yes for the suicidal ideation with Mean score 
of 0.25 & SD 0.67.

Findings related to correlation between academic 
stress scores and its consequences

Table 4: Correlation between academic stress and its components with depression scores by Karl Pearson’s 
correlation method

Variables
 

Correlation between depression scores with

n r-value t-value p-value

Total academic stress 1204 0.3514 13.0117 0.0001*

Pressure from study 
stress 1204 0.2824 10.2045 0.0001*

study work load stress 1204 0.1698 5.9728 0.0001*

Worry about grades 
stress 1204 0.2091 7.4138 0.0001*

Self exp stress 1204 0.3108 11.3379 0.0001*

Study despondency stress 1204 0.3333 12.2570 0.0001*

Suicidal ideation 1204 0.3929 14.8123 0.0001*

*p<0.05
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The table 4 represents correlation between depression 
scores with academic stress and its components. The table 
clearly shows that a significant and positive correlation 
was observed between depression scores and total scores 
of academic stress of adolescents (r= 0.3514, p<0.05) 
at 5% level of significance. It means that depression 
scores increases (decreases) with increase (decrease) in 
academic stress scores. In other words the depression 
and academic stress scores are depending on each other.

A significant and positive correlation was observed 
between depression scores and Pressure from study a 
component of academic stress of adolescents (r=0.2824, 
p<0.05) at 5% level of significance. It means that 
depression scores increases (decreases) with increase 
(decrease) in Pressure from study. In other words the 
depression and Pressure from study a component of 
academic stress scores are depending on each other.

A significant and positive correlation was observed 
between depression scores and study work load stress a 
component of academic stress of adolescents (r=0.1698, 
p<0.05) at 5% level of significance. It means that 
depression scores increases (decreases) with increase 
(decrease) in study work load stress. In other words the 
depression and study work load stress a component of 
academic stress scores are depending on each other.

Similarly A significant and positive correlation was 
observed between depression scores other components of 
academic stress i.e. Worry about grades stress (r=0.2091, 
p<0.05), Self exp stress (r=0.3108, p<0.05), Study 
despondency stress (r=0.3333, p<0.05) and suicidal 
ideation scores (r=0.3929, p<0.05) of adolescents at 5% 
level of significance.

Interpretation and conclusion

This study was conducted to assess the academic 
stress and its consequences among adolescent students 
of 13 to 19 years of age group. Very few studies have 
been conducted on this area and in present study it was 
assessed that the depression and the suicidal ideation are 
the consequences of academic stress among the students. 
The findings of the study suggested that academic stress 
is directly proportional to depression and suicide among 
adolescent students hence the proper management of 
academic stress can prevent such consequences among 
adolescent students. The stress management programmes 
are very useful and also the findings can be utilized by 
policy makers to make changes in the educational system 
in India.
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Abstract
Introduction: In 2017, Karnataka registered 10,609 deaths due to Road Traffic Accidents (RTAs). Among 
all injuries, head and especially brain injuries were responsible for significant mortality and morbidity. 
RTAs account for a significant proportion of brain injuries. Materials and Methods: Of 1035 cases of head 
injuries visiting the trauma center of a tertiary care teaching hospital in south India, 650 head injuries were 
attributable to RTAs during the period between August 1, 2017 to July 31, 2018. Retrospective data was 
obtained from patient records taken from the medical records. After obtaining ethical approval, the records 
were analyzed in terms of age group variables, sex, time, day, season, accident event, means of transport, 
the practice of protective devices usage such as a helmet for 2 wheeler RTA victims and safety belt for 4 
wheeler RTA victims, insurance status, type of head injury: external or internal and diagnosis. Results: 
The incidence of RTAs was higher in males (77.3%), younger age group: 20 to 30 years (30.15%), drivers 
(48.31%), rainy season (40%), afternoon hours (38%) and weekdays (69.23%). Usage of protective devices 
was low (13.54%).
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Background

1,50,000 fatalities and 5,00,000 injuries were 
reported in 2016.1,2,3 More than 87% of these deaths are 
in the working age group.4 India sees 400 deaths due to 
RTAs every day. Uttar Pradesh accounts for the largest 
number of fatal accidents among the states. Karnataka 
ranked 4th among all the states of India for RTAs in 
2017 with 10,609 deaths.5 Among all types of injuries, 

especially the head and brain are chief cause of debility 
and loss of lives.6 50 percent of brain injuries are from 
RTAs. It is expected that traumatic brain injuries will 
account for the highest number of deaths and physical 
disabilities by 2020.7,8,9,10,11

Materials and Methods

The study was designed to evaluate the 
epidemiological pattern of injuries of the head on patients 
traumatized by road accidents attending a hospital in a 
tertiary care teaching hospital in  south India. The data 
collection period was from 10 October 2018 to 1 May 
2019. Retrospective data was collected from all patient 
records for the one-year period, which includes all 
records of victims with serious injuries who visited the 
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hospital between 1 August 2017 and 31 July 2018.

     Exclusion criteria were incomplete medical 
records, dead on arrival and discharge against medical 
advice patients. 650 patient records were analyzed for 
age, sex, time, day, mode of transport, usage of protective 
devices such as helmets for 2 wheeler users and seat belts 
in 4-wheelers. Statistical analysis was done with version 
7.2 of Epi Info. The qualitative variables were expressed 
as a percentage. The quantitative variables were 
expressed in terms of average or median and standard 
deviation or categorized and expressed as a percentage. 
To test the difference between two media in the present 
study, Student’s t-test was used. The significance level 
was set at 0.05.

Results

Out of over-all 1035 cases of head injuries, after 
applying the inclusion and exclusion criteria, 650 head 
injuries were analyzed. Of the 650 cases, women were 
22.62% and men 77.38% with a ratio of 1: 3.48. This 
indicates that men are more vulnerable to RTA head 
injuries. Figure 1 shows that the average age of the 
subjects was 37.65 ± 16.30 years, with a maximum of 80 
years and a minimum of 18 years. 

69.23% of patients reported to the hospital on a 
weekday. The maximum number of head injury causing 
RTAs occurred in the rainy season (40%), followed 
by the winter season (35.85%) and the summer season 
(24.15%). 48.31% were drivers, 36% were passengers 
and 15.54% were pedestrians. 2 wheelers accounted 
for 65.38% followed by 4 wheelers 14.46%. 4.92% of 
subjects reported being under the influence of alcohol. 
Only 13.54% of subjects were using a helmet or seat 
belts at the time of the accident. 58.92% were minor 

head injuries, 19.85% were moderate head injuries and 
21.23% were severe head injuries.

     Laceration (60.46%), wounds to the head in 
14.92% and abrasions in 10.15%. CT scan findings 
showed Sub Dural Hemorrhage in 16.46%, Sub 
Arachnoid Hemorrhage in 7.69%,  bruising in 9.23%, 
3.54% had widespread axonal damage and 9.08% had 
Epidural Hemorrhage.      73.08% were treated on an 
inpatient basis and 26.92 % were treated on an outpatient 
basis. 43.54% of patients visited the hospital directly 
while 56.46% were referrals from other hospitals. 
90.15% of patients were discharged alive. 423 (65.08%) 
of the RTA patients had no insurance coverage and 227 
(34.92%) had insurance coverage. The Median out of 
pocket expenditure (OOP) for those with insurance was 
81,142.67 INR. Median OOP for those without insurance 
was 77,569.34 INR. P value is 0.5067: the difference is 
not statistically significant.

     450 (69.23%) of the RTA patients arrived at 
the hospital on weekdays. 200 (30.77%) arrived on 
weekends. The season wise distribution of RTAs was 
157 (24.15%) in the Summer season (Feb to May); 260 
( 40%) in the rainy season (June to September) and 233 
(35.85%) in the Winter season (October to January). 
At the time of the RTA, 314 (48.31%) were drivers, 
234 (36%) were passengers and 101 (15.54%) were 
pedestrians. 425 (65.38%) of the RTA victims were on 
2 wheelers, 26 (4%) were on 3 wheelers, 94 (14.46%) 
were on 4 wheelers, 4 (0.62%) were on a cycle and 100 
(15.38%) were pedestrians. 88 patients (13.54%) were 
using a protective device at the time of the RTA. 561 ( 
86.31%) were not. 383 (58.92%) of the head injury cases 
were classified as mild, 129 ( 19.85%) were classified as 
moderate and 138 ( 21.23%) were classified as severe.

10.62

30.15

18.15

16

13.08

6.31
5.54 0.15

Age group(in years)
10 to 20
20 to 30
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50 to 60
60 to 70
70 to 80
80 to 90

Figure 1. Age distribution of subjects
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Figure 2. Distribution of types of external head injury

Figure 3. CT scan fi ndings to assess the type of internal head injury

Table 1. Distribution of study subjects based on hospital arrival mode

Hospital arrival mode Frequency Percentage

Ambulance 26 4.00

Bystander 20 3.08

Police 2 0.31

Relative 602 92.62

Total 650 100
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Table 2. Distribution of study subjects based on the time of arrival.

Time of arrival Frequency Percentage

Midnight 12.00 to 5.59 am 56 8.62

6 am to 11.59 am 158 24.31

12 noon to 5.59 pm 189 29.08

6 pm to 11.59 pm 247 38.00

Total 650 100.00

Table 3. Type of skull Fracture

Fracture Frequency Percent

Basilo Frontal 1 0.15%

Communited 5 0.77%

Depressed 10 1.54%

Frontal Bone 50 7.69%

Maxilla 3 0.46%

Nasal 4 0.62%

Normal 495 76.15%

Occipital 11 1.69%

Orbital 1 0.15%

Parietal 15 2.31%

Spinous 8 1.23%

Temporal Bone 35 5.38%

Zygomaticomaxillary complex 1 0.15%

Zygoma 11 1.69%

TOTAL 650 100.00%
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Discussion

In this study, an overall of 650 retrospective data 
was analyzed based on the epidemiological model of 
road accident injuries. In the study of retrospective 
findings, there were 77.38% of men and 22.62% of 
women. A  female: male ratio of 1: 3.42 observed in 
cases of maximum incidents. In this study, the maximum, 
ie 30.15% of the cases were in the age -group of 21-30 
years, then by 18.15% of the age group of 31-40 years. 
The high sex ratio found can be documented to the fact 
that the percentage of men compared to women is higher 
in cases of injuries of the head, in road accidents. In India, 
men are bread generators for the family and, therefore, 
participate in outdoor activities exposing themselves 
to the risk of accidents. These results were similar to 
other studies.12,13,14 The WHO World Report on Road 
Safety15 showed that injuries due to road accidents were 
the major cause of lives lost amongst young aged 15 to 
29 years. Jha S et al16 noted that there was a maximum 
number of lives lost in the age group of 21-30 years with 
a ratio of women to men were 1:3.53. It was witnessed 
that the majority of cases of traffic accidents on the road, 
most of the patients were drivers (48.31%) followed 
by the passenger by category and about 15.54% were 
pedestrians. These results are like some other studies.17,18

This study discovered that only 4.9% of patients had 
history of alcohol consumption while driving. Drunken 
driving is a significant cause of RTAs.19,20,21. Government 
data puts the percentage RTAs and RTA deaths because 
of alcohol/drug use at 5.6 and 6.4% respectively. 48.31% 
of RTA patients were drivers (48.31%); 15.54% were 
pedestrians. 2 wheeler riders accounted for 65.38% of 
all RTAs, followed by 4 wheeler occupants (14.46%), 
which is similar to previous findings.24,2526 The “WHO 
global report on road safety” (2009)20 says pedestrians, 
cyclists, motorcyclists and their passengers accounted 
for 46% of life lost in world traffic. In the present study, 
86.31% of RTA victims did not use protective devices 
(helmet for two wheelers and safety belts for 4 wheelers), 
similar to findings in other studies.27,28,29 In the present 
study, 73.08% patients were treated on an inpatient basis 
and 26.92% of patients were treated on an outpatient 
basis. 56.46% of patients were referrals. 43.54% were 
direct admissions.

In this study, laceration (60.46%) was followed 
by closed head injuries (14.92%) (including internal 
fracture and internal bleeding), abrasions (10.15%), 
bruises (9.38%) and hematoma         (4 %) respectively. 
Internal head injuries: SDH (16.46%), HSA (7.69%), 
bruises (9.23%), diffuse axonal lesion (3.54%), EDH 
(9.08%).

Frontal bone fracture (7.69%), temporal bone 
fracture (5.38%) and parietal bone fractures (2.31%). 
The results of detailed head injuries are present in very 
few studies, especially in living patients.29,30 58.92% 
were minor injuries, 21.23% were serious injuries and 
19.85% were moderate injuries. 90.15% of patients 
survived. 9.85% of patients died.

40.62% paid between 10,000 to 50,000 INR; 17.85% 
paid between 0.00-5,000 INR, 16.46% paid between 
50,000-1 lakh INR, 13.54% between 5,000-10,000  INR 
and 11.54% over 1 lakh INR. 34.92% were covered by 
insurance. 65.08% had no insurance coverage. 
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Abstract
Background: Tuberculous spondylitis patient diagnosis still becomes a challenging task in orthopedics. 
Mycobacterium tuberculosis Beijing strain caused malignant tuberculous spondylitis in most patients 
(66.7%). Therefore, they proposed scoring system to estimate the prognosis of patients with malignant 
tuberculous spondylitis with some parameters, including abscess area, erythrocyte sedimentation rate (ESR), 
number of vertebral destruction, disseminated tuberculosis and infectious Mycobacterium tuberculosis stain.

Objectives: To perform clinical, laboratory and radiologic evaluations in patients with malignant tuberculous 
spondylitis using scoring system proposed by Yunus and Prijambodo

Methods: This retrospective cohort study was carried out from 2012 to 2015 in patients with malignant 
tuberculous spondylitis at Dr. Soetomo Teaching Hospital, Surabaya, Indonesia, using Yunus and Prijambodo 
scoring. Subjects were evaluated in minimum 6 months after surgery. The evaluations included clinical 
(abscess recurrence), laboratory (ESR) and radiologic (bony fusion in spinal X-ray tomography).

Results: Of eight acute tuberculous patients, only 5 were evaluated. One had moderate prognosis and four 
had severe prognosis. No abscess recurrence found in patients after 20-month evaluation. ESR was below 
20 mm/hour (12.8±7.8) and 80% of patients had bony fusion in spinal X-ray tomography.

Conclusion: Most patients with malignant tuberculous spondylitis with moderate and severe prognosis 
had better outcomes after 20-month evaluation. Further studies should consider other factors affecting 
tuberculous spondylitis patient’s prognosis including host factor.

Keywords: malignant tuberculous spondylitis, postoperative evaluation, Yunus and Prijambodo scoring 

Introduction 

Mycobacterium tuberculosis commonly causes 
granulomatous spinal infections. Tuberculosis 
incidences in developed countries decreased over the 
past 30 years, with 10% bone and joint involvements 
and half of which were spinal tuberculosis. Tuberculous 
spondylitis incidences in Indonesia are still high. 98 
tuberculous spondylitis patients were treated at Dr. 
Soetomo Teaching Hospital, Surabaya, Indonesia, from 
1 January 2008 to 31 December 2012 1.

Tuberculous spondylitis diagnosis still becomes 
a challenging task in orthopedics. Previous studies 

reported that Ziehl-Neelsen stain had 87.5% sensitivity 
and 100% specificity in diagnosing tuberculous 
spondylitis, while acridine orange had 100% sensitivity 
2. Nevertheless, these methods require a relatively much 
bacteria (100,000 bacteria/mL). Diagnosis develops 
by using polymerase chain reaction (PCR) technique 
from fine needle aspiration with 83.3% sensitivity 
and 50% specificity 3. A study found a correlation 
between malignant/virulence tuberculous spondylitis 
by measuring abscess and high tumor necrotizing factor 
alpha (TNF-α) level. 

Nevertheless, there was a correlation between 
increased TNF-α and erythrocyte sedimentation rate 
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(ESR) that subsequently helped peripheral areas that 
could not examine TNF-α level. A study found 54.5% 
of virulent strain PCR positive gyrB gene with 18.2% 
polydrug-resistance and 9.1% multidrug-resistance, 
with PCR validation had 83% sensitivity and 80% 
specificity in diagnosing tuberculous spondylitis. In 
diagnosing tuberculosis, direct methods, including PCR, 
require specimens of infected area that are often difficult 
to obtain or too invasive. Some researchers have tried 
to detect mycobacterium tuberculosis’ DNA in patient’s 
peripheral blood. Studies on PCR with peripheral blood 
sample are beneficial for tuberculosis diagnosis 4.

Masuda et al., in their study in 104 pulmonary 
tuberculosis patients, found 35.4% of them were positive 
for acid bacillus testing, 62.5% were positive for culture 
testing and 14.5% were positive for PCR of peripheral 
blood. Mycobacterium tuberculosis bacterial virulence 
is obtained by evaluating its morbidity and mortality 5. 
One of the causes of treatment failure in tuberculosis 
is the presence of Beijing strain that inhibits therapy 
effectivity. Beijing strain in 33% of Indonesian patients. 
In experimental animal model, Beijing strain shows high 
virulence level, severe tissue damage and lower survival 
rate. Tuberculous spondylitis is clinically divided 
into two: malignant/virulence tuberculous spondylitis 
and non-malignant/virulence tuberculous spondylitis. 
Malignant/virulence tuberculous spondylitis causes 
severe and multiple damages, skip lesion, higher ESR 
and abscess 1.

Malignant/virulence tuberculous spondylitis was 
caused by Mycobacterium tuberculosis Beijing strain 
as much as 66.7%. Tuberculous spondylitis with large 
abscess is dominated by Beijing strain as much as 80%, 
with abscess size 300-1000 mm. Tuberculous spondylitis 
with ESR 50-100 mm is found in Beijing strain as much 
as 71.4%. Tuberculous spondylitis with 2-level vertebral 
destruction is caused by Beijing strain as much as 75% 
and 60% with multilevel damage and all malignant/
virulence tuberculous spondylitis with disseminated 
tuberculosis caused by Mycobacterium tuberculosis 
bacteria 6.

Masuda et.,al (2016) in their research proposed a 
classification or scoring system in assessing tuberculous 
spondylitis with clinical virulence. Parameters measured 
in the study were: abscess size, vertebral destruction, 

disseminated tuberculosis/skip lesion that can be 
evaluated with MRI, high ESR and Mycobacterium 
tuberculosis strain that can be detected with PCR test 
5. We can estimate prognosis of each tuberculous 
spondylitis case from those parameters. 

Method of Research 

This retrospective-cohort study used malignant 
tuberculous spondylitis patients participated in the study 
conducted by Eviyanti et.,al (2018). All samples were 
followed up and evaluated for their clinical, laboratory 
and radiologic outcomes. New malignant tuberculous 
spondylitis patients diagnosed during the study period 
were evaluated for their scores and outcomes 1. Malignant 
tuberculous spondylitis patients were treated at Dr. 
Soetomo Teaching Hospital, Surabaya, Indonesia, from 
April 2013-June 2015. The inclusion criteria were male 
and female malignant tuberculous spondylitis patients 
with paravertebral abscess, multiple spinal collapse and/
or disseminated tuberculous spondylitis and ESR below 
20 mm/hour.

We evaluated bony fusion in spinal X-ray 
tomography, ESR and abscess recurrence. Primary data 
were obtained from clinical, laboratory and radiologic 
evaluation results in tuberculous spondylitis patients 
with anti-tuberculosis drugs, former surgery procedures 
and classified based on scoring system (Table 1). 
Secondary data (patient identity, medical history and 
medication history) were obtained from medical records 
at Dr. Soetomo Teaching Hospital, Surabaya, Indonesia 
7. The data were categorized based on bony fusion in 
X-ray, ESR and abscess recurrence. The outcome results 
were compared with the predicted prognosis scores to 
test the scores’ clinical reliability and usefulness. We 
processed the data using SPSS 20 SPSS, Inc., Chicago, 
IL.) 8.

Result 

 Of 8 samples, only 5 samples could be evaluated 
(Table 2). Three samples were excluded since one of 
them refused to participate in the study, while two others 
suffered from loss of control. Table 3 showed subjects’ 
characteristics by sex, age, abscess size, ESR, vertebrae 
corpus destruction, skip lesion, Mycobacterium 
tuberculosis strain based on PCR test results, prognosis 
classification based on clinical, laboratory and radiologic 



4478      Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4

evaluations minimum 6 months after surgery. The 
subjects’ average age was 25.8±8.32, average abscess 
size was 1704.40±1979.50 mL and average ESR was 
81.00±19.46 mm/hour.

Male subjects were fewer than female subjects (40% 
vs 60%). Figure 1 showed 40% samples suffered from 
2-level vertebrae corpus destruction and 60% had more 
than vertebrae corpus destruction level 2.

Figure 3 showed that Mycobacterium tuberculosis 
Beijing strain mostly infected tuberculous spondylitis 
subjects (60%). No subjects had good prognosis (0%), 
20% had moderate prognosis and 80% had bad prognosis 
(Figure 4). No subjects had abscess recurrence (0%) after 
being clinically evaluated 20 months after surgery. The 
subjects’ average ESR was 12.80±7.79 mm/hour. Most 
samples had bony fusion in spinal X-ray tomography 
(80%) after being radiologically evaluated 20 months 
after surgery (Figure 6).

Table 1. Yunus & Prijambodo classification in tuberculous spondylitis

Parameters Value Score % Beijing % Non- Beijing

Abscess

<300 1 22.2 1/6 16 1/3

300-1000 2 55.6 4/6 66 1/3

>1000 2 22.2 1/6 16 1/3

ESR

<50 0

50-100 1 77.78 5/6 84 2/3

>100 2 22.2 1/6 16 1/3

Destruction

1 level 0

2 level 1 33.3 3/6 48 1/3

>2 level 2 66.7 3/6 48 2/3

Skip lesion
Yes 2 11.1 1/6 16 0/3

No 0 88.9 5/6 84 3/3

PCR
Beijing 4 66.7 6 6

Non-Beijing 2 33.3 3 3

Annotation:

<4 : good prognosis

4-6 : moderate prognosis

>6 : bad prognosis
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Table 2. Research data

Table 3. Subjects’ characteristics
Subjects’ characteristics

Sex
L = 40%
P = 60%

Age (year) 25.8±8.32

Abscess size 1704.40±1979.50 mL

ESR 81.00±19.46 mm/hour

Corpus destruction
2 level = 40%

> 2 level = 60%

Skip lesion
Yes = 20%
No = 80%

PCR
B = 60%

NB = 40%

Yunus & Prijambodo scoring
Good prognosis = 0%

Moderate prognosis = 20%

Evaluation
Bad promotion = 80%

20.00±2.65 months

Abscess recurrence
Recurrence = 0%

No recurrence = 100%

EMR evaluation 12.80±7.79 mm/hour

Bony fusion
Fusion = 80%

No fusion = 20%
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Discussion

Tuberculous spondylitis patients’ morbidity and 
mortality could be estimated by determining patient’s 
prognosis. Nevertheless, this diagnosis still becomes a 
challenging task in orthopedics.

Tabassum & Haider (2016) in their research argued 
that tuberculous spondylitis is clinically divided into 
two: malignant/virulence tuberculous spondylitis and 
non-malignant/virulence tuberculous spondylitis 9. 
Mycobacterium tuberculosis Beijing strain mostly 
causes malignant/virulence tuberculous spondylitis 
(66.7%) that eventually results in severe and multiple 
damages, skip lesion, high ESR and abscess 10.

Most subjects in this study were females (60%), 
with age ranged from 19 to 40 (25.8±8.32). The 
subjects’ abscess sizes were varied from 235 mL to 
4,665 mL. This abscess is formed from the accumulation 
of reactive liquefaction and exudation products of 
leukocytes, caseous material, bone debris and bacillary 
tubercle. Some patient’s symptoms cannot be seen until 
paravertebral abscess developed. In this stage, patient 
will have back pain complaint that may be visible and 
palpable in physical examination. Recurrent infections 
may wider abscess in the lumbar region as it expands 
to a new region with lowest pressure that subsequently 
forms a skin tract below inguinal ligament or gluteal 
region 11.

The subjects’ average ESR were varied from 56 
mm/hour to 105 mm/hour (81.00±19.46 mm/hour). ESR 
examination tends to be simpler and can be performed 
in the peripheral areas compared to TNF-α examination. 
Prasetyo and Prijambodo in their study found no 
correlation between abscess size and TNF-α. Their study 
also found a correlation between increased TNF-α level 
and ESR.

The subjects’ corpus destructions were varied from 
2 to 6 vertebrae corpus, and 60% of which suffered from 
more than 2 vertebrae corpus destruction. The higher 
the destruction level accompanied by larger kyphosis 
angulation, the longer the spondylitis disease experienced 
by the patient. Bone destruction occurs due to bone lysis 
that subsequently makes bone to be softer and flattened 
due to gravitation and thoracolumbar muscle pull. Bone 
destruction is exacerbated by secondary ischemia as 

results of thromboembolism, periarteritis and endarteritis 
12. Since gravitational transmission load in the thoracic 
vertebrae is more located in the anterior half of vertebral 
body, more compression lesions are found in anterior 
vertebral body that subsequently causes vertebral body 
to be flatter than its posterior 13.

In this study, Mycobacterium tuberculosis Beijing 
strain mostly infected tuberculous spondylitis patients 
(60%). This strain mostly caused malignant tuberculous 
spondylitis (66.7%). Beijing strain mostly dominated 
tuberculous spondylitis with large abscess (80%), with 
size ranged from 300 to 1,000 mL. This strain also 
caused tuberculous spondylitis with ESR 50-100 mm/
hour (71.4%), 2-level vertebrae destruction (75%) and 
multilevel destructions (60%). In addition, this strain 
mostly caused malignant tuberculous spondylitis with 
disseminated tuberculosis.

Some parameters included in the study were 
abscess size, ESR, vertebral destruction, disseminated 
tuberculosis/skip lesion and infectious Mycobacterium 
tuberculosis. We found no good prognosis (0%), 20% 
moderate prognosis and 80% bad prognosis. All subjects 
had no abscess recurrence after being clinically evaluated 
20 months after surgery. The subjects’ average ESR 
was 12.80±7.79 mm/hour, and most subjects had bony 
fusion in spinal X-ray tomography (80%). The results of 
clinical, laboratory and radiologic evaluations showed 
most subjects with moderate or bad prognosis had 
better outcomes after being evaluated 20 months after 
surgery 14. Therefore, further studies should consider 
other factors affecting tuberculous spondylitis patient’s 
prognosis including host factor.

The host factor is patient’s immunity to resist 
Mycobacterium tuberculosis infection. This depends on 
age, sex, nutrition status toxic factor and comorbidities. 
As infants and children, both males and females have 
weak immunity, and will only increase after puberty. 
Malnutrition (both in children and adults) will decrease 
resistance to disease 15. Tobacco smokers and alcoholic 
are toxic factors that will lower immune system, as well 
as other corticosteroid or other immunosuppressant. 
Comorbidities like HIV, diabetes, leukemia also increase 
tuberculosis risk 16.
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Conclusion 

20-month clinical evaluation after surgery in acute 
tuberculous spondylitis patients showed no abscess 
recurrence and average ESR was 12.80±7.79 mm/hour 
(all subjects had ESR lower than 20 mm/hour). Most 
subjects had bone fusion in spinal X-ray tomography 
(80%).
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Abstract
Persons with disabilities as Indonesian citizens, in fact have the same position, rights and obligations as 
other Indonesian citizens. This is guaranteed in the Indonesian Constitution. This study aims to discuss about 
how the legal protection for persons with disabilities in Indonesia. The juridical normative research method 
uses a statute approach and conceptual approach, and then the data is processed and analyzed qualitatively. 
Legal protection for persons with disabilities is the responsibility of the state. Indonesia has ratified the 
Convention on the Rights of Persons with Disabilities, which was followed up with the revocation of Law 
no. 4 of 1997 concerning Disabled Persons, then enactment of Law No. 8 of 2016 concerning Persons 
with Disabilities, which prioritizes the issue of human rights. Persons with disabilities are seen as subjects 
whose rights must be protected for the sake of their dignity. For the enforcement mechanism, the National 
Disability Commission was formed based on Presidential Regulation No. 68 of 2020, but the substance is 
not in accordance with the human rights and independent principles because it is attached to the Ministry of 
Social Affairs which should be the object of its supervision. Therefore the President must immediately revise 
it in accordance with the mandate of Law No. 8 of 2016.   
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Introduction

In Indonesia, the basic rights and freedoms of persons 
with disabilities are guaranteed by the constitution. 
Article 28H (2) of the 1945 Constitution states that “Every 
person has the right to receive facilities and special 
treatment to obtain equal opportunities and benefits in 
order to achieve equality and justice”. In relation to 
‘special treatment’, vulnerable groups of people are 
entitled to receive more treatment and protection with 
regard to their specificity (Article 5 (3) of the Human 
Rights Law) and every person with a disability has the 
right to obtain special facilities and treatment (Article 
41 (2) of the Human Rights Law). Thus the state has an 
obligation to protect the rights and dignity of persons 
with disabilities, because the real responsibility of the 

state, especially the Government, is to protect, advance, 
uphold and fulfill human rights (Article 28 I (4) of the 
1945 Constitution).

The general condition of persons with disabilities 
faced in the community is the low level of participation 
in various sectors, for example education, training, 
employment, and others. Persons with disabilities are 
also considered to be still excluded from the social 
environment, access to facilities, and limited public 
services2,3. Data on persons with disabilities from the 
2018 National Socio-Economic Survey consisted of 
age groups of 2-6 years totaling 33,320,357 people 
(people with moderate disabilities: 1,150,173 people, 
people with severe disabilities: 309,784 people); 
The age group of 7-18 years was 55,708,205 people 
(people with moderate disabilities: 1,327,688 people, 
people with severe disabilities: 433,297 people); The 
age group between 19-59 years is 150,704,645 people 
(people with moderate disabilities: 15,834,339 people, 
people with severe disabilities: 2,627,531 people); The 
age group> 60 years is 24,493,684 people (people with 

DOI Number: 10.37506/ijfmt.v14i4.12347
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moderate disabilities: 12,073,572 people, people with 
severe disabilities: 3,381,134 people)4. Hence, this 
study aims to discuss about how the legal protection for 
persons with disabilities in Indonesia.

Research method

The research method used is a normative juridical 
method5, using a statute approach and conceptual 
approach6. The data used are secondary data obtained 
through library research. The data is processed and 
analyzed qualitatively which is then presented in the 
form of systematic writing7. 

International Human Rights Instruments of 
Persons with Disabilities 

Universal Declaration of Human Rights (UDHR) 
is a common standard of the international community 
which must be maintained continuously through 
teaching and education to promote respect for the rights 
of freedom by taking progressive steps at both the 
national and international levels as universal recognition 
and effective adherence to people who are in the 
jurisdiction of a country8,9. Human rights conventions 
impose international obligations on States parties to 
incorporate international human rights standards into 
their national legal systems and provide enforcement 
mechanisms10,11,12. One of the new human rights 
conventions is the Convention on the Rights of Persons 
with Disabilities or CRPD. In accordance with modern 
human rights theory, the struggle for new rights is 
determined by several factors such as organized social 
movements that normatively convince the Government 
and the United Nations as the main guardians of human 
rights13. Previous models regarded disability as an 
individual medical problem so disability is usually 
described by way of condescending words such as 
‘dysfunction’ or ‘disability’. People with disabilities 
are considered ‘objects’ of charity, medical care, and 
dependent social protection14. On the contrary, the 
social model intends to replace this attitude by seeing 
people with disabilities as ‘subjects’ and active members 
of society, who are able to pursue their rights. In this 
model, responsibility for the difficulties experienced in 
everyday life by people with disabilities is transferred 
from the individual to the community and the way it 
is arranged. Social barriers such as discrimination, 
education, prejudice, etc. exclude people with disabilities 

from taking part in social life with the same rights and 
possibilities as others. The social model has also been 
criticized, because it is too focused on external obstacles 
and underestimates personal experiences15. Another 
model has been proposed is the affirmation model, but 
this is not considered as the opposite of the social model 
but as a model that develops and complements it16. 

Finally, the CRPD and its Optional Protocol were 
adopted during the UN General Assembly on December 
13, 2006, open for signature on March 30, 2007 and 
took effect on May 3, 2008. Once international treaties 
came into force, the legal obligations of the international 
agreements became operative. In accordance with 
Article 38 (1) of the Statute of the International Court, 
treaty becomes a source of international law, especially 
for parties10, and legally the parties must obey the treaty 
in good faith (pacta sunt servanda, Article 26 Vienna 
Convention on the Law of Treaties). Pacta sunt servanda 
is the basic principle of contract law that the agreement 
is binding on the parties and must be implemented in 
good faith. Good faith is a legal principle that comes 
from an integral part of pacta sunt servanda8. The 
principle of pacta sunt servanda and good faith are the 
principle of equal importance (equal importance). Every 
time a State violates the principle of pacta sunt servanda, 
it also violates the principle of good faith, for example 
if a country does not carry out its obligations originating 
from an agreement means it violates both principles17.

The implementation of CRPD shows global concern 
to give serious attention to persons with disabilities. 
The CRPD aims to promote, protect and guarantee the 
overall and balanced fulfillment of all human rights and 
fundamental freedoms of all persons with disabilities 
and to increase respect for the dignity inherent in them. 
CRPD refers directly to the values promoted by the social 
model. The principle of fulfilling the rights of persons 
with disabilities is expressly stated in Article 3 of the 
CRPD, namely respect for inherent dignity, individual 
autonomy, including freedom to make choices, and 
individual independence; non-discrimination; full and 
effective participation and participation in society; 
respect for differences and acceptance of persons with 
disabilities as part of human diversity and humanity; 
equality of opportunity; accessibility; equality between 
men and women; respect for the evolving capacity of 
children with disabilities of children and respect for 
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the rights of children with disabilities to maintain their 
identity.

States parties must guarantee and advance the full 
realization of all human rights and fundamental freedoms 
for all persons with disabilities without discrimination in 
any form. The steps taken include: taking legislative and 
administrative steps in fulfilling the rights recognized 
by the CRPD; take policy to change or revoke the 
provisions of the law (laws), regulations (regulations), 
customs (customs), and applicable practices that 
contain elements of discrimination against persons with 
disabilities; adopt practical policies and programs in the 
context of protecting and promoting the rights of persons 
with disabilities; refrain from taking action and / or make 
discriminatory policies and so on (Article 4 CRPD). The 
CRPD emphasizes 15 groups of categories of rights 
for persons with disabilities. These rights are women’s 
rights, children’s rights, accessibility to adequate public 
facilities, right to life, legal rights, free from torture, free 
from exploitation, the right to citizenship, social rights 
and mobility, the right to information and expression, 
personal integrity and family, education and health, 
decent work and livelihoods, politics, and participation 
in culture. 

National Legal Instruments to the Rights of 
Persons with Disabilities

Human rights as fundamental rights are universally 
recognized as rights inherent in humans because of 
their human nature and nature18. The inherent nature of 
human rights because it cannot be deprived or revoked19. 
Nowak said there are four human rights principles 
namely universality, indivisibility, interdependent, and 
interrelated9. Smith & van den Anker added equality 
and non-discrimination20. The indivisibility principle 
means that all human rights are equally important, 
therefore it is not allowed to exclude certain rights or 
certain categories of rights from their share21. According 
to Article 1 (1) of the Human Rights Law stated that 
human rights are a set of rights inherent in the nature and 
existence of humans as God’s creatures and are His gifts 
that must be respected, upheld and protected by the state, 
law, government and everyone for the sake of honor and 
protection of human dignity and. Thus, humans should 
not be treated arbitrarily because humans have natural 
rights attached to him. Regarding the rights of persons 

with disabilities, Article 5 (3) of the Human Rights Law 
states that every person who belongs to a vulnerable 
group of people has the right to receive treatment and 
protection with regard to their specificity. Thus, every 
person with a disability has the right to obtain facilities 
and special treatment (Article 41 (2) of the Human 
Rights Law). This is reiterated in Article 42 of the 
Human Rights Law that every citizen with physical or 
mental disability has the right to receive special care, 
education, training and assistance at the expense of the 
state to guarantee a decent life in accordance with his 
human dignity. 

In the framework of realizing equal rights and 
opportunities for persons with disabilities towards 
a prosperous, independent, and non-discriminatory 
life, legislation is needed that can guarantee their 
implementation. In 1997 Law No. 4 of 1997 concerning 
Disabled Persons, but is no longer in line with the 
paradigm of the needs of persons with disabilities. The 
law has been replaced by Law No. 8 of 2016 concerning 
Persons with Disabilities, where the State guarantees 
the survival of every citizen, including persons with 
disabilities who have a legal position and have the same 
human rights as Indonesian citizens and as an inseparable 
part of Indonesian citizens and citizens to live forward 
and develop fairly and dignified22.

Legal Protection for Persons with Disabilities

Regarding legal protection for persons with 
disabilities, the Government of Indonesia signed the 
CRPD on March 30, 2007 in New York and has ratified 
it through Law No. 19 of 2011 concerning Ratification 
of the Convention on the Rights of Persons with 
Disabilities on November 10, 2011. This is a step forward 
of the Government of Indonesia in order to recognize 
the importance of protection and fulfillment and special 
attention for persons with disabilities. Legally according 
to the principle of pacta sunt servanda, Indonesia is 
obliged to implement it in good faith because international 
treaties that have been ratified must be implemented at 
the national level23. This is reinforced by Article 7 (2) of 
the Human Rights Law that provisions of international 
law that have been accepted by the Republic of Indonesia 
concerning human rights become national law.

The CRPD calls on the state parties to immediately 
accelerate in order to achieve equality between persons 
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with disabilities and non-disabilities. Equality requires 
policies that favor the realization of the rights of persons 
with disabilities, so affirmative action is needed from the 
government to remove barriers to social interaction so 
that persons with disabilities can access all public services 
independently. Law no. 4 of 1997 concerning Disabled 
Persons, is no longer in accordance with the paradigm of 
the needs of persons with disabilities so that it is revoked 
and replaced with Law No. 8 of 2016 concerning 
Persons with Disabilities, to realize the equal rights 
and opportunities for persons with disabilities towards 
a prosperous, independent, and non-discriminatory 
life24,25. In the framework of implementing the respect, 
protection and fulfillment of the rights of persons with 
disabilities, a National Disability Commission (KND) 
was established as an independent non-structural 
institution (Article 131). The KND has the task of 
carrying out monitoring, evaluation, and advocacy for 
the implementation of respect, protection and fulfillment 
of the rights of persons with disabilities, the results of 
which are reported to the President (Article 132). KND 
was formed based on Presidential Regulation No. 68 of 
2020 concerning the National Disability Commission. 

Conclusions

Legal protection and dignity of persons with 
disabilities are the responsibility of the state. Indonesia 
has ratified the Convention on the Rights of Persons with 
Disabilities, which was followed up with the revocation 
of Law no. 4 of 1997, then enactment of Law No. 8 of 2016 
concerning Persons with Disabilities, which prioritizes 
the issue of human rights. Persons with disabilities 
are seen as subjects whose rights must be protected 
and respected for their dignity. For the enforcement 
mechanism, KND was formed based on Presidential 
Regulation No. 68 of 2020. However, the substance is 
not in accordance with the principle of human rights 
(independent principle) because it is attached to the 
Ministry of Social Affairs which should be the object of 
supervision. Therefore, the President must immediately 
revise it in accordance with the mandate of Law No. 8 of 
2016 and CRPD.  
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Abstract 
Composite resins represent an important member of biomaterials family that have been evolving due to 
the needs in biocompatibility and mechanical properties. Fillers in a variety of forms and types have been 
evaluated and the impact of fillers to improve the performance of the dental composites have been studied 
in vast. Various composite resin fillers tested had revealed its own strengths and weaknesses. Bio polymers 
when they are reinforced with biofillers can produce novel biocomposites. The biocomposites with the 
biofillers will replace and be a substitute for synthetic fibre-reinforced composites. In recent years, natural 
bio-fibres have gained attention as suitable reinforcements in polymeric matrices. These bio-fillers possess 
high specific strength and can be effectively used for dental composites resin. The most commonly occurring 
natural bio-fibres are the teeth of limpets. The teeth of limpets have a distinctive composite nanostructure 
which comprises of high-volume fractions of reinforcing goethite nanofibers to provide mechanical integrity. 
The limpet tooth is effective at resisting failure to abrasion. The goethite nanofibers are expected to be 
significant for novel dental biomaterials with extreme strength and hardness. 
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Introduction

Composite resin are tooth-colored restorative 
materials with synthetic polymers, reinforcing fillers and 
silane coupling agents. The silane coupling agents helps 
to bond the reinforcing fillers to the polymer matrix. Each 
component of the dental composite resin is important for 
the success of the final restoration. The developments in 
commercial dental composites have been a focused on 
the modifications to the filler component(1).

Reinforcing fillers are particles added to any 
materials such as to plastics, concrete etc. They are added 
to bring out the better properties of the mixed material. 
Such materials can be in the form of solid, liquid or gas. 
Most of the materials used in dentistry contain fillers as 
a part of their composition. Fillers are aimed to improve 
the chemical and mechanical properties of the dental 
composite material(1),(2). Combination of individually 
dispersed nano sized filler particles and nano clusters 
enhance the aesthetics(3). 

TRADITIONAL FILLERS: 

Initially, crystalline quartz and borosilicate or 

lithium aluminosilicate glasses were used as fillers. The 
quartz was ground or milled into particles of sizes ranging 
0.1nm to 100nm. Crystalline quartz has an excellent 
optical match to the polymer resin. However, quartz can 
be very abrasive to enamel. The glass filler particles and 
the crystalline quartz filler particles are large in diameter 
and very hard to the surrounding polymer matrix. The 
hardness and the larger diameter ensured that as the 
surface of the composite was abraded, the polymer 
would wear at a faster rate than the fillers, leaving them 
raised and exposed from the surface. This makes the 
surface of the restoration rough and less natural like. 
Thus, polishability and esthetics were compromised(1)(2). 

To improve the esthetics, the quartz filler particles 
where replaced with silica particles. These silicon 
dioxide particles have a diameter of approximately 
0.04µm. The surface area of the silicon dioxide particles 
is more hence they require considerable amount of 
monomer to wet their surface. This characteristic of 
the silicon dioxide filler particle will limit the filler 
concentration to approximately 35 wt%, which in turn 
limits the mechanical properties of the material. The 
silica fillers though they have a good polishability but the 
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strength and stiffness values are considerably lower than 
other fillers incorporated composite resin.(1). 

To improve the esthetic, optical and mechanical 
properties of composite resin, nano particles as filler 
has been added. Nano particles enhance wear resistance 
and reduce polymerization shrinkage. Fillers with nano 
sizes have an increased surface area which provides an 
increase in flexural strength. (2)(4). 

In spite of developing materials to lower stress and 
improving the strength in the materials, researchers have 
also focused on developing materials with bioactive 
characteristics. The ideal restorative material of the 
future will not only be able to withstand occlusal loads 
and develop low polymerization stress but also will 
have an antibacterial, and remineralizing, properties in 
addition to being biocompatible(5) 

Although modifications have been tried with the 
resin monomer, most significant modifications in dental 
composite resin is been with the fillers. The modifications 
have been in the type, size, and distribution of the 
inorganic fillers. The effects of size, shape, and size 
distribution of different fillers. (6)

As many articles have covered the review of fillers 
in composite resin; this review focuses mainly on the 
availability and performance of bio-filler`s materials and 
focus on the goethite nanofibers as fillers. 

BIO-FILLERS 

A biomaterial by definition is a substance can be 
used to fix the defects, repair or replacement of defective 
organ in the body. These materials can be synthetic 
(synthetic - mineral or organic) or natural.(6)

The development of bio degradable and recyclable 
materials from renewable resources have drawn 
attention as they are found to be suitable replacements 
for synthetic materials. The plant fibers and cellulose 
based fibers are natural fibers and are the most commonly 
used bio-fibers. These bio fibers are used for reinforcing 
various types of polymer matrices(7)(8). 

Bio-fillers in dental composite resin act as a 
biomaterial and hence reduce the bacterial penetration 
into marginal gaps for composite restorations. With the 
advent of modern technology, various attempts are made 

to modify these fillers to make them more beneficial for 
a better material. Strong scientific and collaborative 
foundations presently exist for further development and 
improvement of the filler system, which will certainly 
continue to hold a pivotal role in the dentistry.(3) 

The bio-fillers because of their properties such 
as biodegradability, and high specific strength, have 
received extensive attention as a replacement for 
traditional synthetic fillers. Hence, the bio-fillers are 
used in the fabrication of hybrid composites and bio-
composites(8). 

The mechanical and the physical properties of bio 
fillers filled composite resin varied considerably. The 
variations of the properties depends on the stiffness, 
physical and chemical composition of the material, type 
of particulates, and growth environment(9) 

BIO-NANO-COMPOSITES 

The inorganic fillers are added to the polymer matrix 
in dental composite resin is to improve the mechanical 
properties of the composite resin. With the aid of 
nanotechnology, the dental composite resin fillers have 
been manufactured in nano scale level. The intrinsic 
toughening of the composite resin with the bio nano 
filler prevents the micro crack formation and increases 
the material toughness.

The bio-fillers in nano scale has been introduced 
in the composite resin and these composites have been 
termed as bio-nano-composites. Interest in the use of 
bionanocomposites has been increased over the past 
20 years. As a dental material, bionanocomposites has 
the ability in mimicking native tissue structure and 
properties. The bionanocomposites has the ability to 
endure high biting force and shows a good mechanical 
flexibility in harsh environment. Similar structure or 
properties to bionanocomposites are often found in 
dentin and enamel. Therefore, if the bionanocomposites 
replaces enamel or dentin, they are expected to act as 
single entity and stay for a longer period of time. (10) 

GOETHITE NANOFIBRES AS BIO-FILLERS: 

The inorganic phase of minerals in the biological 
system from highest animals to plants are made of bio 
minerals. Although bio minerals composed of calcium 
predominate, bio minerals of barium, strontium, iron, 
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and silica are also well known. Bio mineral generally 
occur as oxides, hydroxides, phosphates, and carbonates 
in the biological system (11). 

This reinforcing bio minerals in many organism 
approaches nano metre in length, at the orientation is 
always in one-dimension. Which has been proposed as 
promoting flaw insensitivity and in turn increases the 
tensile strength of the bio mineral(11). 

The aquatic snail (Limpet) teeth are an example of 
a biomineral produced biologically that is optimized for 
strength. Studies have shown that the teeth of limpets 
have the high aspect ratio mineral nanofibres of goethite 
with a reinforcing protein matrix(11). 

LIMPET-THE AQUATIC SNAIL 

The intertidal zones are mostly inhabited by 
primitive marine mollusks. These marine mollusks are 
Limpets (Mollusca, Gastropoda) and are characterized 
by their inverted cone-shaped shells. The limpet radula is 
a highly mineralized tooth structure. The radula contains 
more than 100rowsofteeth.The outermost rows of the teeth 
are actively used. During the growth and maturation of the 
radula, the radula advance in position to the scraping 
zone. The scraping zone of radula will be in contact 
with the substrate while feeding. Once the teeth start to 
function, they begin to wear down, at an average rate of 
one tooth row per day. At the same time, a new row of 
teeth emerges. The radular teeth has a membrane and it 
is manipulated by various muscles and cartilages which 
are used to graze or cut food. There exist seven basic 
types of radula morphology(12). 

MINERALIZATION OF RADULA 

According to the extent of mineralization the radulae 
of Limpets can be segmented into 4 stages. The First 
stage there is no mineralization formation. The organic 
framework of tooth from the odontoblast is initiated in 
this stage. In the second stage, mineralization formation 
occurs. The minerals are deposited at the cusp and the 
rows of teeth. In the third stage, the mineralization 
gets completed. The cusps of the radula are solid and 
firm with full mineral deposition. In the fourth and the 
final stage the fully grown mineralized teeth move and 
replace the worn-out teeth. The mineralization of tooth 
cusps begins in the posterior region of the radula. The 

limpet teeth are organic structures composed of chitin 
and proteins rich in tyrosine(13). 

The mineralization of limpet teeth consists primarily 
of mineral nano fibres typically many micrometres in 
length but only a few tens of nanometers in diameter. 
These mineral nanofibers occupy a significant volume 
fraction of approximately 80% in mature teeth. The 
strength and hardness of the limpet tooth is critically 
dependent on the strength of the mineral nanofibres 
within the composite structure(11). 

Mineralization of the limpet teeth begins with the 
formation of elongated crystals of goethite (-FeOOH) 
crystals. The goethite crystals are closely associated with 
the organic matrix. Hydrated amorphous silica phase fills 
the space between the goethite crystals. The pre-formed 
matrix of limpet teeth consists of organized arrays of 
densely packed chitin fibers, with no apparent gaps or 
holes for crystal growth, other than the few nanometers 
between adjacent fibers. The organization of the 
goethite crystals along with the amorphous silica plays 
an important role in determining the fracture and wear 
characteristics of the functional tooth. The orientations of 
the goethite crystals are controlled by the chitin fibers in the 
organic matrix. The orientation of the goethite crystals 
results in teeth which are self-sharpening and resistant 
to fracture. 

As the radula develops in the radular sac, the iron 
is secreted into the radula from the superior epithelium. 
Copper in the limpet radula are involved in the enzymic 
cross linking of the organic component. Zinc in the radula 
plays a role in the control of iron oxide crystallization. 
Calcium in the radula is incorporated in the crystalline 
phosphatic mineral hydroxyapatite(14)(15). 

The goethite nanofibers with other minerals are 
expected to dictate the flaw tolerance. This might be due 
to their diameters are being below a critical threshold 
value of the order of tens of nanometres. The tensile 
strength of limpet teeth can reach values higher than 
spider silk, considered currently to be the strongest 
biological material, and only comparable to the strongest 
commercial carbon fibres. 

The radula of Limpet structure highlights the 
efficiency of biological control in assembling a 
composite structure of nano fibrous goethite for optimal 
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strength and hardness. This corresponding structural 
design features are expected to be significant for novel 
biomaterials with extreme strength and hardness, such as 
next-generation dental restorations (11). 

Discussion 

It is apparent from the previous studies that 
the current composites have significantly improved 
clinical performance compared with their predecessors, 
especially in posterior teeth with respect to strength 
and hardness to resist crack or fracture. However, 
Considerable effort are expended in the laboratory to 
ensure that the new materials handle and perform at and 
above the level of existing materials in respect to strength 
for the posterior teeth and superior polishability in the 
anterior region. Laboratory composite resin will identify 
the weaknesses, and further refinements in formulations 
will then take place to maximize performance. There are, 
further changes awaited in dental composite formulation 
in the areas of new fillers which produce particles in 
high yields. These newly developed particles will ideally 
be very fracture-resistant and only minimally abrasive. 
In addition, the refractive index of the modified filler 
has to accurately match to existing as well as newly 
developed polymers. The continued development of 
fillers containing biocompatible material will have an 
enhanced therapeutic effect. (1) 

Conclusion 

The novel biomineral fillers such as goethite 
nanofiber present in the radula of the limpet with a 
nanofiber dimension with extreme strength and hardness 
present an alternative to the present fillers in the dental 
composite resin. 
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Abstract
The management of oral cancer is a multidisciplinary endeavour, as each patient presents the treating 
clinicians with a unique set of challenges the management of which impacts on both survival and quality 
of life. This article focuses on the different radiographic methods used in the diagnosis of oral cancer. 
Imaging techniques have become an important element in the field of oral oncology. Continued research 
has led to technical progress in the existing modalities and addition of newer, exiting and highly accurate 
techniques. Although this is a boon, it has created differences of opinion regarding the ideal choice of 
imaging techniques. Inappropriate choice of imaging modality can result in delay in diagnosis and treatment 
thereby inducing more suffering for the patients. 
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Introduction

Oral cavity squamous cell cancers form a significant 
percentage of the cancers seen in India. While clinical 
examination allows direct visualization, it cannot 
evaluate deep extension of disease. Cross-sectional 
imaging has become the cornerstone in the pretreatment 
evaluation of these cancers and provides accurate 
information about the extent and depth of disease that 
can help decide the appropriate management strategy 
and indicate prognosis. Early cancers are treated with 
a single modality, either surgery or radiotherapy while 
advanced cancers are offered a combination of surgery, 
radiotherapy and chemotherapy. Imaging can decide 
resectability, help plan the precise extent of resection, 
and indicate whether organ conservation therapy should 
be offered. Quality of life issues necessitate preservation 
of form and function and pretreatment imaging helps 

plan appropriate reconstruction and counsel patients 
regarding lifestyle changes.

WHY DO WE NEED TO RADIOGRAPHS EVEN 
AFTER HISTOPATHOLOGICAL CONFIRMATION 
OF ORAL CANCER:

Despite continued research and advances the 
survival rates have not improved significantly . This is 
because of the two main reasons. Firstly, the oral cancer 
lesions are detected only at an advanced stage when they 
have invaded the deeper structures and metastasized 
to another location, most likely the lymph nodes of 
the neck1. Secondly, there could be an inappropriate 
assessment of the lesion in terms of depth and extent, 
bone invasion, status of lymph node involvement and 
distant metastasis, thereby leading to inappropriate 
treatment planning and therapy failure2,3. Hence it is 
important not only to detect the tumors at the earliest 
but also make an adequate assessment which is critical 
for appropriate planning of surgical, radiation and 
chemotherapy treatment4.

Histopathological examination by biopsy is a useful 
method to confirm diagnosis and to estimate the malignant 
potential of tumor. However digital examination needs 
mastery of skills for consistent accuracy and objectivity, 
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more so in inaccessible intra oral sites. Accurate lymph 
node assessment and appropriate staging are also 
difficult with clinical examination alone5,6.

APPLICATIONS OF IMAGING IN ORAL 
CANCERS :

ADVANCES IN THE FIELD OF IMAGING 
HAVE PROVED TO BE A BOON IN:

i) In finding information regarding location, 
extent, depth, proximity to anatomical structures and 
lymph node assessment.

ii) Helps in grading the stages of cancer and 
determining the treatment modality.

iii) It guides during cancer treatments by focusing 
treatments on the tumors and thereby minimizing the 
damage to the adjacent normal tissues.

iv) And post-operatively to determine the treatment 
response

v) It plays a major role in monitoring cancer 
recurrence in patients previously treated for cancer7. 

IMAGING MODALITIES ARE AVAILABLE:

Ø RVG (Intraoral radiography)

Ø Conventional OPG (Panoramic radiography)

Ø Nuclear medicine Scintigraphy 

Ø Ultrasonograhy (US)

Ø  Computed Tomography (CT)

Ø  Magnetic Resonance Imaging (MRI) 

Ø Positron Emission Tomography (PET) 

Ø Positron Emission Tomography/ Computed 
Tomography (PET/CT)

Ø Single Positron Emission Computed 
Tomography (SPECT) 

IOPA/RVG (Intraoral radiography) 

On regular basis of screening the patient, sometimes 
the complaint of patient can be common pain, swelling 
or mobility in tooth , in such cases basic IOPA/ RVG 

can reveal abnormal intraosseous changes which can be 
alarming. These Imaging can be useful in determining 
any suspicious abnormalities that might be cancerous. 

Figure 1 -Diagnostic process that follows the 
radiographic features of an abnormality 

CONVENTIONAL OPG (PANORAMIC 
RADIOGRAPHY) 

Conventional imaging techniques with x-rays 
are perhaps the most familiar type of imaging. 
Orthopantomography (OPG) provides a good overall 
view of the jaws and the dentition7. A combination 
of OPG and intraoral radiography play an important 
role in the detection of bone invasion especially in 
determining the supero-inferior extent in carcinoma 
of the mandibular gingiva. This assessment of the 
superoinferior extent is one of the most important 
factors influencing surgeons in choosing between a 
rim or segmental resection of the mandible. A study 
comparing OPG combined with intraoral radiography 
and CT in detecting the supero-inferior extent of tumor 
invasion of mandible, concluded that there was no 
difference in the diagnostic accuracy between the two 
techniques8. The sensitivity of OPG was lower than CT, 
MRI. Hence, it was suggested that decision to resect the 
mandible as a part of the management of oral cancer 
should be taken on the evidence of clinical examination, 
periosteal stripping and at least two imaging techniques 
that compliment each other in terms of specificity and 
sensitivity. A combination of OPG and Scintigraphy has 
high specificity and sensitivity thereby giving accurate 
results9. 

CT- COMPUTED TOMOGRAPHY 

Numerous prospective and retrospective studies 
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have investigated various imaging methods such as 
orthopantomogram (OPG), CT scan, Denta scan, MRI, 
Bone scan and SPECT for assessing mandibular invasion 
in oral squamous cancers10,11. Comparison has also been 
made with clinical examination and periosteal stripping. 
Although initially imaging was pronounced inaccurate 
as compared to clinical examination, subsequent studies 
conclusively proved the role of imaging in assessing 
mandibular invasion. CT was found to have the highest 
specificity (87%) while SPECT and MRI had the highest 
sensitivity (96-97%)12

CT scans of the head/neck/chest are routinely 
employed in assessment of oral cancer and are excellent 
in highlight cortical destruction, potential cervical node 
metastases and pulmonary metastases.

disadvantages with the use of CT. Presence of 
amalgam fillings and metallic prosthesis in the oral 
cavity can result in artifacts and obscures the anatomy 
and pathology in the sections where devices are included. 
A CT scan is not as useful in cases where soft tissue 
malignancies are required to be studied13,14. Hence a CT 
is not recommended in cases of carcinomas of tongue 
and gingiva, instead MRI is preferred.

CT scan is also currently used for radiation therapy 
planning, with a specific positioning and immobilizing 
device. It will play an essential role, along with MRI, in 
the development of conformal radiation therapy15.

Figure 2-Image of Axial of CT scan-Head 

MRI- MAGNETIC RESONANCE IMAGING 

MRI of the neck is excellent at evaluating the soft 

tissue extent of the tumour, extent of marrow infiltration 
of the mandible or maxilla and assessment of intra or 
perineural involvement. MRI can assess the presence of 
marrow edema and hence bone infiltration which cannot 
be appreciated with CT. MRI can better assess the occult 
metastasis as the lymph nodes give the same signal 
intensity as the primary tumor16. In cases of salivary 
gland tumors, MRI can better assess the fine details of 
the gland. MRI can also accurately depict the T stage, 
another factor with bearing on prognosis and treatment. 
Extension to the extrinsic muscles (upstaging disease 
to T4a), encasement of neurovascular bundle, invasion 
and base tongue are well seen . These features influence 
the choice of therapy (single or multiple modality) and 
the extent of surgical resection that can vary from wide 
excision to partial glossectomy to total glossectomy (for 
tumors involving bilateral neurovascular bundles)17,18. 

Figure 3-Image of Magnetic resonance imaging of 
head

ULTRASONOGRAPHY: 

Ultrasound uses sound waves with frequencies above 
those humans can hear. A transducer sends sound waves 
traveling into the body which are reflected back from 
organs and tissues, allowing a picture to be made of the 
internal organs. Ultrasound, used either intraorally for 
accessible tumours, or more commonly for assessment 
of cervical nodes can be combined with a fine-needle 
aspirate for cytologic assessment of suspicious cervical 
nodes. In head and neck malignancies it is mainly 
limited to the tumors in salivary glands and detection 
of lymph nodes metastasis. For lesions in the parotid, 
submandibular and sublingual glands, ultrasound is an 
ideal tool for initial assessment19. These are relatively 
superficial structures accessible by high resolution 
ultrasound, which provides excellent resolution and 
tissue characterization without a radiation hazard. The 
main advantages are low cost and easily accessible 
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technique and can easily guide a fine-needle aspiration20. 

Figure 4 - Image of Ultrasonography of the tongue 
measuring the dimensions of the tongue tumour

POSITRON EMISSION TOMOGRAPHY/ 
COMPUTED TOMOGRAPHY (PET/CT): 

PET/CT is a physiological imaging for assessment of 
metabolism within the tissues. It is the fusion of the two 
techniques of PET and CT. CT helps in localization of the 
tumor anatomically and PET helps in characterization, 
thereby providing information physiologically21. The 
main application is in the assessment of patients with 
cancer using the glucose analogue 2-[18] fluoro- 
2-deoxy-Dglucose (FDG). Cancer cells have increased 
glucose utilization and FDG PET/CT is used to 
investigate the increased FDG metabolism of malignant 
cells compared with non-malignant cells. PET is often 
combined with an anatomical imaging modality (CT 
or MR), and is a functional scan, where a radiotracer is 
administered intravenously to the patient; the tracer is 
preferentially taken up by cells with a high metabolic 
rate (a characteristic of many oral cancers). Infection 
and inflammation however can also provide similar 
radiologic appearances. It is most often used in advanced 
(stage 3 or 4 disease, or in salvage/recurrent cases) and 
the assessment of metastatic disease.

FDG PET/CT plays an increasing central role in the 
detection and management of head and neck cancers 
because most of the cancers in this region are squamous 
cell carcinomas. This technique is particularly useful in 
assessment of occult primary tumors and lymph nodes 
which are missed in other radiographic techniques. It 
helps in accurate staging of the carcinomas also assess 
the post treatment results and responses. The residual 

tumor and recurrences are also better assessed by this 
technique. PET/CT better assess the operability upto 
95%. This technique is highly sensitive. The specificity 
is compromised and there are false positive results when 
there are other infections present. For example in case 
of post chemotherapy, the patients immunity is low and 
prone for infections. This can result in false uptake of the 
radiotracer and false positive results. It cannot be used 
in cases of uncontrolled diabetes where the blood sugar 
levels are higher than 150mg/dl22,23. 

 
Figure 5a - Image of assessment of metastasis using 

3D PET/CT

 Figure 5b - Image of PET-CT showing extensive 
uptake in the floor of mouth and bilateral cervical 

nodes
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BONE SCINTIGRAPHY: 

Bone imaging with radionuclides is a non-invasive 
technique for demonstrating the osteoblastic lesion 
of the skeletal system. It is based on the uptake of a 
radiotracer that occurs where bone is being formed or 
repaired. It can be particularly helpful in tumors of head 
and neck which invade the adjacent bones. A bone loss 
upto 5 percent can also be detected with accuracy with 
a bone scan. It is also of particular importance in distant 
metastasis in the bones. 

SINGLE POSITRON EMISSION COMPUTED 
TOMOGRAPHY - SPECT/CT: 

SPECT/CT is a imaging technique that combines 
the functional information from Scintigraphy with the 
anatomical information from Computed Tomography 
into one set of images. It measures the concentration of 
chemicals injected into the body, and provides images 
of the chemical function of body parts of interest. In this 
technique the image obtained by a gamma camera is a 
2-D view of 3-D distribution of a radionuclide24,25. 

Conclusion

Oral cavity cancer is a challenging disease with 
high mortality rates; dentists and dental specialists 
play a critical role at all stages in the management of 
patients. Choice among further sophisticated imaging 
modalities depend on number of factors like availability, 
affordability and clinical situation. If clinical findings 
are suggestive of bone involvement, the preferred 
imaging method is CT as it assesses bone architecture 
better. If the clinical findings are suggestive more of 
soft tissue involvement and nodal metastasis, MRI is the 
preferred imaging modality. In addition to these, several 
new techniques that aid in diagnosis and staging of oral 
carcinomas like SPECT and PET/CT are also available. 
PET/CT is superior and is of particular value in 
investigation of occult primary tumors, staging primary 
disease, detection of residual and recurrent lesions.

Prevention through education about smoking 
cessation and safe alcohol consumption is critical, 
detection and early referral of premalignant lesions and 
oral cancers and ongoing surveillance, follow up and 
preservation of oral health are just a few of the many 
roles of the dental practitioner in the management of oral 

cancer. 
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Abstract
Perforations are anomalous communications between the root canal system and the external dental surface 
that connects the pulp cavity to the periodontal tissue. Current advances in biomaterials has made the recovery 
of tooth structure and function possible even in the most complicated cases. Ideally, perforations should be 
immediately repaired with a biocompatible material to seal the communication between the perforation site 
and the gingival sulcus in order to achieve a more favorable prognosis. This review article is focussed on 
Biodentine as perforative repair material, and has found to provide good biocompatibility, bioactivity, high 
compressive strength and a short setting time. 
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Introduction

Perforation can be defined as mechanical or 
pathological communication between the tooth surface 
and root canal systems.[1] They may be iatrogenic in 
cause or pathologic communications between the root 
canal system and the attachment apparatus. Perforation 
of the pulpal floor of the molar is one of the most difficult 
situation to handle in clinical situations. If a perforation 
occurs, the clinician is faced with the dilemma of repair, 
surgery or extraction. Prevalence of accidental root 
perforations ranges 2-12%.[2]As the perforation creates 
a portal of exit in the root canal system it has to be sealed 
as quickly as possible, since periodontal involvement 
arising from the perforation can become irreversible with 
time.[3] Many techniques have been described for the 
repair of the furcation perforations; they can be broadly 
classified into surgical and non surgical methods. The 
most preferable method is the non surgical method 
since, surgical method can lead to pathological pocket 
formation.[4] 

The non surgical method involves the placement 
of the sealing material in to perforation through the 

access cavity and produces a good seal to avoid fluid 
movement, which will lead to failure of the treatment. 
Many materials have been used to seal the furcation 
perforation from zinc oxide based materials, zinc 
oxide eugenol cement, super ethoxy benzoicacid , 
calcium phosphate, glassionomer, Resin modified glass 
ionomers, Composites, Mineral Trioxide Aggregate.[5-7]

Biodentine is a calcium-silicate bio active material. 
It has superior mechanical, physical and handling 
properties comparable to most commonly used 
restorative materials. It is used as a temporary enamel 
restoration and permanent dentine restoration. It is used 
during root perforations, apexification, resorptions, 
retrograde fillings, pulp capping procedures, and dentine 
replacement. It is a powder liquid system, powder 
composed of Tri-calcium silicate, Di-calcium silicate, 
Calcium carbonate and oxide, Iron oxide, Zirconium 
oxide. Liquid consist of Calcium chloride, Hydro soluble 
polymer.[8]

CLINICAL APPLICATIONS OF 
BIODENTINE:

Biodentine has a wide range of applications including 
endodontic repair (root perforations, apexification, 
resorptive lesions, and retrograde filling material in 
endodontic surgery) and pulp capping and can be used as 
a dentine replacement material in restorative dentistry. 
The material is actually formulated using the MTA-

DOI Number: 10.37506/ijfmt.v14i4.12350



4498      Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4

based cement technology and the improvement of some 
properties of these types of cements, such as physical 
qualities and handling makes up Biodentine. [9]

It is easy to handle owing to its ease of manipulation 
and a short setting time approximately 12 minutes, has 
high alkaline pH and is a biocompatible material makes 
it a favourable material for perforation repair. In a study 
by Guneser et al., Biodentine showed considerable 
performance as a perforation repair material even 
after being exposed to various endodontic irrigants as 
compared to MTA. Biodentine was compared with 
white MTA (ProRoot) and glass ionomer cement 
(FujiIX) using human fibroblasts, both white MTA and 
Biodentine were found to be less toxic compared to glass 
ionomer during the 1- and 7-day observation period.[10]

[11]

PHYSIO-CHEMICAL PROPERTIES OF 
BIODENTINE :

Working time of Biodentine is up to 6 minutes 
with a final set at around 10-12 minutes. The density 
of Biodentine is 2.26g/cm and porosity of 6.8%. 
There is an increase of the electrical resistance along 
with the porosity reduction. Therefore, even after the 
initial setting of Biodentine, the material continues to 
improve in terms of internal structure towards a more 
dense material, with a decrease in porosity. The setting 
of Biodentine is illustrated by a sharp increase in the 
compressive strength reaching more than 100 MPa in the 
first hour. The mechanical strength continues to improve 
to reach more than 200 MPa at 24h. After 2 hours, the 
hardness of Biodentine was 51 HVN and reached 69 
HVN after 1 month. The reported micro hardness values 
for natural dentine are in the range of 60-90 HVN. 
Biodentine has surface hardness in the same range as 
natural dentine. Biodentine contains zirconium oxide 
allowing identification on radiographs. According to the 
ISO standard 6876, Biodentine displays a radiopacity 
equivalent to 3.5 mm of aluminum. This value is over 
the minimum requirement of the ISO standard (3 mm 
aluminum). This makes Biodentine particularly suitable 
in the endodontic indications of canal repair. [11][12]

BIOCOMPATIBILITY OF BIODENTINE :

Biocompatibility of a dental material is a major 
factor that should be taken into consideration specifically 

when it is used in pulp capping, perforation repair 
or as a retrograde filling. During the aforementioned 
procedures, the material is in direct contact with the 
connective tissue and has the potential to affect the 
viability of periradicular and pulpal cells. Therefore, it is 
essential that toxic materials are avoided and materials 
promoting repair or that are biologically neutral are 
preferred during procedures in which the material is 
directly in contact with the surrounding tissue. Dentine 
element uptake is prominent for Biodentine. There is 
presence of high release of calcium for Biodentine. [13]

[14]

Biodentine consistency is better suited to the clinical 
use than MTA’s. Biodentine presentation ensures a 
better handling and safety than MTA. Biodentine does 
not require a two step obturation as in the case of MTA. 
As the setting is faster, there is a lower risk of bacterial 
contamination than with MTA. Adding to its ability to 
be used as dentine substitute, Biodentine could safely 
be used for each indication where dentine is damaged. 
Therefore, it is an advantage for the clinician and the 
patient. [15]

Fig 2: Occlusal view

BIODENTINE AS PERFORATIVE REPAIR 
MATERIAL :

Biodentine is fast setting, so if perforations are 
communicated to the oral cavity, use is recommended. 
Another factor to consider the Biodentine is their 
coloration, similar to the dental tissues and produces no 
staining of these. The Biodentine cement is selected as 
perforation filing material due to its satisfactory bond 
strength to dentin compared with the MTA, as in repair 
furcation perforations situations. It is easy to handle 
owing to its ease of manipulation and a short setting time 
approximately 12 minutes, has high alkaline pH and is 
a biocompatible material makes it a favourable material 
for perforation repair.[16,17] In a study by Guneser et 
al., Biodentine showed considerable performance as 
a perforation repair material even after being exposed 
to various endodontic irrigants as compared to MTA.
[18]The satisfactory tissue response and cytotoxicity 
compared with other cements based on calcium silicate 
were decisive factors for the choice of Biodentine 
cement as filling material for root perforation.[19]
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Biodentine was found to significantly increase 
TGF-B1 secretion from pulp cells.[20]TGF is a growth 
factor whose role in angiogenesis, recruitment of 
progenitor cells, cell differentiation, and mineralization 
has been highlighted in recent studies.Biodentine can 
induce the synthesis of a dentin- like matrix by human 
odontoblast-like cells in the form of mineralization 
nodules that have the molecular characteristics of dentin. 
Additionally, the FTIR analysis has previously shown 
that this mineralized material was a specific deposition, 
which had the same mineral and organic composition 
of dentin.[21]This can also stimulate cell growth and 
induce Hydroxyapatite (HA) formation on the surface of 
the material when exposed to the simulated body fluid.
HA have been shown to induce bone formation, growth 
and maintenance at the bone-material interface in vivo 
and this can be reproduced and demonstrated in vitro by 
soaking HA in simulated body fluids .This is of prime 
importance during the process of healing as Silica can 
induce the mineralisation function of cells by affecting 
cell proliferation and gene expression.

Zanini et al. [22] also evaluated the biological 
effect of Biodentine on murine pulp cells by analysing 
the expression of several biomolecular markers after 
culturing OD-21 cells with or without Biodentine. Their 
results, consistent with other studies, were in favor 
of Biodentine, which was found to be bioactive due 
to its ability to increase OD-21 cell proliferation and 
biomineralization. 

Laurent et al. [19] indicated that though the 
interactions between pulp capping materials and the 
injured pulp tissue are yet unclear, there is growing 
evidence on the role of growth factors, with TGF-1 
being the most important one. These factors’ main 
role is the signalling of reparative dentinogenesis. In a 
recently published article, they assessed the reparative 
dentin synthesis capacity of Biodentine as well as the 
ability to modulate TGF-1 secretion by pulp cells 
which has previously shown to be released from dentine 
by calcium hydroxide.[23,24] Using an entire human 
tooth culture model, they showed that, upon application 
on the exposed pulp, Biodentine had the potential to 
significantly increase TGF-‐1 secretion from pulp cells
and induce an early form of reparative dentin synthesis.

Biodentine has bioactive properties, encourages hard 
tissue regeneration, and provoke no signs of moderate or 
severe pulp inflammation response. The material has the 
ability to maintain a successful marginal integrity due to 
the formation of hydroxyapatite crystals at the surface 
which enhances the sealing ability. Due to its superior 
sealing potential, there is no risk of microleakage which 
may cause the pulp to become infected or necrotic and 
jeopardize the success of vital treatment procedures. 
The hard tissue formation due to calcium hydroxide is a 
defense response of the pulp against the irritant nature of 
the material whereas calcium silicate based materials are 
compatible with the cell recruitment.[25] 

Conclusion

A perforation is an artificial communication between 
the  root canal system and the supporting tissues of the 
teeth. When not properly managed, root perforation 
complicates the treatment and deprives the prognosis. A 
wide range of materials have been proposed in literature 
to seal the perforations.Biodentine has a wide range of 
applications in endodontics and has shown remarkable 
results as a perforation repair material. It is a calcium 
silicate-based bioactive material.In our review we have 
found that biodentinehas superior mechanical, physical 
and handling properties comparable to most commonly 
used restorative materials and can because of its ease of 
manipulation, short setting time, high alkaline pH and 
biocompatibility. Hence it is a favourable material for 
perforation repair. 
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Abstract 
In Dentistry, ceramic restoration has become more popular among other dental restorative material, because 
of its superior esthetics, good biocompatibility as well as excellent mechanical and physical properties. 
Among dental ceramics -Lithium Disilicate (LD) glass ceramics and Polycrystalline Zirconium Dioxide 
Ceramics are used as a dental biomaterial and also the material of choice for esthetic replacement of 
missing anterior teeth.These materials exhibit better esthetics, color stability, biocompatibility as well as 
better strength. Theyact as a most promising restorative materials because it has favourable mechanical and 
physical properties compared to other restorative materials. 
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Introduction

Fixed denture prostheses are the treatment option, 
used to replace damaged or missing teeth or teeth that 
have been lost. They are attached to prepared abutment 
teeth using restorative cement material so that they 
cannot be removed. In 1960s, metal ceramic has been 
considered as the gold standard of crown and bridge 
because of its satisfactory mechanical and physical 
properties as well as its esthetics results and marginal 
adaptations which is clinically acceptable1.

In recent decades, increasing demand from patients 
for natural-appearing and bio-safety reasons, metal free 
restoration hasled to the development of all-ceramic 
materials with improved mechanical characteristics that 
ensure suitable longevity. These restorative materials 
are now replacing traditional metal-ceramic restorations. 

Among dental ceramics - Lithium disilicate (LD) glass 
ceramics and Zirconia ceramic are the material of choice 
for esthetic replacement of missing anterior teeth.

Lithium disilicate is a glass ceramic with a unique 
structure and can be produced by means of both 
pressable and Computer Aided Design-Computer Aided 
Manufacturing (CAD-CAM) processing. It shows good 
mechanical properties (flexural strength 350 - 450 MPa), 
has excellent translucency and is more suitable than 
zirconia ceramic especially in esthetic areas2. 

A Case Report

A 24 years, male patient came to the Department of 
Prosthodontics, Sree Balaji Dental College & Hospital 
with a chief complaint of missing tooth in upper front 
jaw region for past 1 year. The patient presented no 
significant medical history. 

Clinical examination revealed that maxillary left 
central incisor was missing (fig.1and 2) and the tooth was 
extracted due to trauma before 1 year. On radiographic 
assessmentrevealed that presence of adequate bone 
support from abutment teethand sufficient amount of 
space available for either fixed or removable prosthesis. 

DOI Number: 10.37506/ijfmt.v14i4.12351
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Possible treatment options are fixed or removable 
prosthesis. Patient wants fixed restoration, so removable 
treatment plan was eliminated. Patient also need not 
wants any invasive treatment procedure (Dental implant) 
hence various fixed treatment options were discussed 
with the patient and replacement of the missing tooth 
was planned with conventional fixed partial denture. The 
patient signed the informed consent, and accepted the 
treatment plan for fixed partial denture.

Procedure

The primary impression was made with irreversible 
hydrocolloid (fig.3) impression material (Zhermack-
tropicalgin, BadiaPolesine[Rovigo] Italy). The cast 
was poured in type-3 dental stone (DPI, Mumbai, 
Maharashtra, India). After the primary casts obtained, 
it was mounted in a articulator and wax mock-up was 
done. Then the putty index was made. 

A conventional tooth preparation was done in 
maxillary 11 and 22 incisor region (fig.4) Shoulder 
type finish line was given in 11 and 22 regions for all-

ceramic restoration. For all – ceramic restoration, the 
tooth preparation in 11 and 22 regions need1.5 to 2mm 
labiolingual reduction and 2mm incisal reduction. Flat-
end tapered diamond was used for shoulder type of finish 
line. Before tooth preparation shade selection should be 
done.

Once the tooth preparation has been done, retraction 
cord was placed for retraction of gingival tissue. Then 
the master impression was made. The material of choice 
used for impression procedure were Zhermack elite 
HD+ soft putty and Zhermack elite HD+ normal set 
light body (fig.5), using the double mix technique. For 
better esthetics and phonetics, tooth colored provisional 
restoration(fig.6) was given in maxillary anterior region. 
The impressions were poured using type IV dental stone. 
The restorative crowns were designed and fabricated 
using CAD – CAM technology. After fabrication of 
permanent prosthesis, it should be checked in patient 
mouth for better adaptation and shade matching, then 
the all ceramic restoration was cemented(fig.7) using 
3M ESPE RelyXTM U200 resin cement. 
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Fig 6: Temporary restoration                              Fig 7: Permanent restoration

Discussion

The replication of natural teeth in anterior region for 
patients having high esthetic demands has become more 
challenge for dentists. The reproduction of the color 
in the cervical portion is more challenging because a 
thinner layer of material must be used to prevent harm to 
the pulpal tissue and also most critical area for selecting 
the color shade in fixed prosthesis. Shade selection is an 
important factor because the color of a restoration should 
be indistinguishable from that of the adjacent teeth. The 
color matching of a restoration is determined by the core 
materials, porcelain thickness, fabrication process, and 
by surface properties such as texture3.

In recent decades, the demand for better estheticsby 
the patient had increased over the year. The tooth color 
restorations like all ceramics and composite material 
play a major role in fulfilling the esthetics demand of the 
patient. The use of all ceramic restorations has increased 
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due to its superior esthetics, color stability, and its 
biocompatibility4. 

Lithium disilicate is a glass ceramic with a unique 
structure. This material has glass ceramic phase in which 
crystalline fillers are added during manufacturing to 
improve the strength, thermal expansion and contraction 
behaviour of ceramics. The crystalline phase of Li2Si2O5 
makes for up to 70% of the material, grows by nucleation 
and forms many randomly oriented interlocking crystals, 
contributing to the superior strength (flexural strength of 
350 – 450 MPa) than the alumina or leucite ceramics. 
The crystalline phase orientation could also cause crack 
deflection and blunting, accounting for the improved 
strength. 

It has excellent translucency due to good 
compatibility between the glass ceramic phase and the 
crystalline phase which keeps internal light scattering 
within the material to a minimum. Highly esthetic results 
can be achieved with this material. 

It is commercially available as ingots that can be 
pressed to obtain full-contour forms or sub-structures, 
as milling blocks that can be milled by CAD-CAM 
technology, and also act as a veneering material that can 
be hot pressed onto all-ceramic frameworks5. 

Harda et al has reported that lithium disilicate is 
more translucent than zirconia, which means the superior 
esthetic property of monolithic lithium disilicate6. 

Conclusion

From this clinical report it was concluded that 
replacement of missing anterior teeth is more challenging 
one for the dentist. All ceramic restoration - Lithium 
disilicate (LD) glass ceramics and Zirconia ceramic are 
the material of choice for esthetic replacement of missing 
anterior teeth. Lithium disilicate is a glass ceramic with 
a uniquestructure. It shows good mechanical properties 
(flexural strength 350 - 450 MPa), has excellent 
translucency and is more suitable than zirconia ceramic 
especially in esthetic areas

Ethical Clearance – Not required since it is a case 
report 
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Abstract
Aim: To analyze through systematic review and meta-analysis of implant failure rates, marginal bone 
loss (MBL) in patients who received platform-switched implants and platform-matched implants and to 
determine literature based evidence.

Materials and Methods : 

Data: Search terms used in combination are dental implant, platform switch, platform mismatch, switched 
platform, implant – abutment design.

Sources : An electronic search engine without time/ language restrictions was taken from Google Scholar, 
Pubmed.

Clinical Significance: Platform switching for maintaining peri-implant bone levels has gained popularity 
over last few years. As philosophies of treatment alter over , a periodic review of different concepts are 
necessary to refine techniques thereby forming a basis for optimum treatment.
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Introduction

 Dental implants have become a standardized and 
predictable treatment modality for the rehabilitation of 
partially and completely edentulous arches, resulting 
in restoring the normal function, esthetics, speech, and 
comfort in harmony with stomatognathic system1. 

Various studies have been conducted on the 
effectiveness and predictability of dental implant 
therapy on which Dr. Branemark in 1968, first proposed 
the concept of osseointegration. 

Wide-diameter dental implants introduced in the late 
1980s, created a situation where mismatched standard-
diameter abutments were used simply because of the 
lack of commercial availability of components to match 
the wide-diameter implants. It was found that these 
implants exhibited less-than-expected initial crestal 
bone loss. This remodeling is termed as saucerization2. 

The ability to reduce this crestal bone loss may have 
several advantages such as improved esthetics, higher 
bone to implant contact and better primary stability. To 
minimize this crestal bone resorption, several techniques 
and procedures such as non-submerged technique, 
utilizing micro-roughness on implant neck surface and 
platform switching have recently been developed 3. 

A better understanding of the biologic principles 
of bone healing around dental implants is needed and 
studies have demonstrated that bone resorption at the 
implant-abutment junction (IAJ) may be caused by 
an inflammatory cell infiltrate, that forms a zone around 

DOI Number: 10.37506/ijfmt.v14i4.12352
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the IAJ. Though not fully understood, the current 
theory of platform switching is related to the physical 
repositioning of the IAJ away from the outer surface of 
the implant and the surrounding bone, thereby avoiding 
the inflammatory infiltrate away from the width of the 
platform switched dental implant.  

Considering the key importance of crestal bone 
loss to implant success, several preclinical and clinical 
studies have investigated a variety of confounding 
biologic and biomechanical factors contributing to CBL. 
The micro gap at the junction of an implant platform and 
the abutment has been suggested as a major contributor. 
Thepresent meta-analysis was conducted to investigate 
the impact of platform switching on marginal bone 
levels around platform switched and platform matched 
dental implants 

Aim & Objectives

To analyze through systematic review and meta-
analysis of implant failure rates, marginal bone loss 
(MBL) in patients who received platform-switched 
implants and platform-matched implants.

· To Collect Reliable Journal Articles Reporting 
The Marginal Bone Loss Among Platform Switched 
Dental Implants And Platform Matched Dental Implants.

· To Compare The Parameters Across The 
Different Articles.

· To Address The Limitations In The Collected 
Data. 

Methodology 

- A structured electronic systematic search 
without time or language restrictions was undertaken 
from March 2009-2019 in the following databases.

- PubMed library and Google scholar was 
searched for articles using MeSH terms.

- The following question in the PICO format 
(Patient, Intervention, Comparison and Outcome) was 
developed in patients treated with dental implants, 
are there any differences among platform- switched 
restorations compared to platform matched ones in terms 
of peri-implant marginal bone loss and implant survival.

- In the electronic search, 475 articles were 
identified , 372 articles were obtained after removal of 
duplicates and 36 full text articles were assessed for 
eligibility based on inclusion criteria. 29 articles were 
included in qualitative analysis and 7 articles were 
included in the quantitative analysis 

Search Terms : 

• The following combinations of keywords were 
used :

• Dental implant , Platform shifting, Platform 
switch, Platform switching, Mismatched abutment, non- 
platform switched implants, platform design, switched 
abutment, crestal bone remodeling, marginal tissue, 
Implant- abutment junction, Crestal bone loss, Marginal 
bone preservation, Marginal bone loss, Marginal bone 
changes, dental implants, and implant design. 

Inclusion Criteria : 

• All clinical trials,

•  Randomized Control Trials

• Prospective studies, 

• Case-control studies with a minimum of 10 
implants/ subjects. 

Exclusion Criteria :

• Animal studies, 

• Biomechanical studies,

• Finite element analysis,

• Case reports, 

• Studies in the absence of a comparison group.

STUDY SELECTION AND DATA 
COLLECTION :

• During the first step of selection, studies were 
retained based on the screening of the title and abstracts, 
later the final stage of screening involved full- text 
reading using a predetermined data extraction form to 
confirm the eligibility of each study based on inclusion 
and exclusion criteria.
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• In addition bibliography of these selected 
articles were also scanned to obtain the maximum 
number of results possible. A total of 475 articles were 
obtained from Pubmed And Google Scholar , after 

removal of duplicates and 36 full text articles were 
assessed for eligibility based on inclusion criteria. 29 
articles were included in qualitative analysis and 7 
articles were included in the quantitative analysis. 

Study Design : 

· A meta-analysis on the platform switching in dental implants

PRISMA FLOW CHART 

Results

Characteristics Of The Studies Included And Comparison Of Mean marginal Bone loss considering RCT’S with 
an observation period (Table 1)

Sl.
No:

Study name

Platform
switched

Platform
matched

Mean SD 95% CI Mean SD 95% CI

1.
Enkling (2011)

-1 year
-25 implants

0.19 0.47 -0.37,0 -0.34 0.35 -0.5,0

2.
Enkling et al(2013)

-1 year
-25 implants

-0.34 ±0.35 0.50, 0.00 -0.19 ±0.47 -0.37, 
0.00

3.
Silvio et al(2014)

-1 year
-36 implants

0.84 ±0.23 0.73,0.95 0.93 ±0.26
0.81,
1.05

4.
Silvio et al (2016)

-3 year
-36 implants

1.06 ±0.24 0.93, 1.15 1.09 ±0.31
0.85,
1.13

5.
S.Rocha et al (2017)

-5 years
-59 implants

0.27 ±0.44 0.26,0.76 0.09 ±0.85
0.07,
0.64

5.
S.Rocha et al (2017)

-5 years
-59 implants

0.27 ±0.44 0.26,0.76 0.09 ±0.85
0.07,
0.64

6.
Laura Lago et al (2018)
-1 to 5 years
-100 implants

-0.17 ±0.67 0.71 0.34 ±0.54 0.33

7.
Ana Messias et al (2019)
- 5 years
-121 implants

0.19 ±0.53 0.33,0.43 0.04 ±0.58 0.03, 0.43
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META- ANALYSIS : 

· Mean difference of the mean bone implant 
contact was calculated for platform switched dental 
implant and platform matched dental implant and 
compared using student T test at confidence interval of 
95%

· Graphically the data was represented as forest 
plot.

· Meta-analysis was done using MEDCALC 
software version 19.1

· In the electronic search, 475 articles were 
identified. Using the key words “platform switched and 
platform matched implants “372 articles were obtained 
after removal of duplicates and 36 full text articles 
were assessed for eligibility based on inclusion criteria. 
29 articles were included in qualitative analysis and 7 
articles were included in the quantitative analysis.

· Pooled estimates from the 7 studies were 
analysed using a continuous random effects model meta-
analysis, the variable analyzed was crestal bone loss 
of implants placed in platform switched and platform 
matched dental implants. 

META-ANALYSIS: CONTINUOUS MEASURE: TABLE – 2 

Variable for studies study_name

1. Intervention groups

Variable for number of cases N

Variable for mean Mean

Variable for SD Sd

2. Control groups

Variable for number of cases N

Variable for mean mean_1

Variable for SD sd1

 

Study N1 N2 Total SMD SE
95% 
CI

t P

Weight (%)

Fixed Random

Enkling 
(2011) 25 25 50 1.259 0.306 0.645 to 

1.873 5.46 12.80

Enkling et 
al(2013) 25 25 50 -0.356 0.281 -0.921 to 

0.208 6.47 13.25

Silvio et 
al(2014) 36 36 72 -0.363 0.235 -0.832 to 

0.106 9.22 14.05
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Silvio et 
al (2016) 36 36 72 -0.107 0.233 -0.572 to 

0.358 9.36 14.08

S.Rocha 
et al 

(2017)
59 59 118 0.264 0.184 -0.0997 

to 0.628 15.10 14.86

Laura 
lago et al 
(2018)

100 100 200 -0.835 0.147 -1.125 to 
-0.545 23.61 15.37

Ana 
messias et 
al (2019)

121 121 242 0.269 0.129 0.0155 
to 0.523 30.76 15.59

Total 
(fixed 

effects)
402 402 804 -0.0722 0.0714 -0.212 to 

0.0679 -1.012 0.312 100.00 100.00

Total 
(random 
effects)

402 402 804 0.000827 0.234 -0.459 to 
0.461 0.00353 0.997 100.00 100.00

TEST OF HETEROGENEITY :

Q 58.8846

DF 6

Significance level P < 0.0001

I2 (inconsistency) 89.81%

95% CI for I2 81.54 to 94.37

FOREST PLOT : 
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FIGURE 1, Forest Plot Depicts the Mean Differences of Marginal Bone Loss between Platform switched 
And Platform matched Implants. 

FUNNEL PLOT: 

FIGURE 2, Funnel Plot For Detection Of Publication Bias 

META-ANALYSIS INTERPRETATION : 

FOREST PLOT : 

· The main outcome of the meta-analysis is a 
forest plot, a graphical display as in figure 1, the X-axis 
(horizontal axis) forms the effect size scale (odds Ratio 
or Relative Risk), plotted on the bottom of the plot. Each 
row except bottom two, represents a study’s effect size 
estimate in the form of a square (black box) the bigger 
the box, the more contribution to the study and a (95%) 
confidence interval and a vertical line which is known as 
the line of no effect / null effect.

· The diamond at the bottom of the forest plot 
shows the results when all the individual studies are 
combined and averaged. The horizontal points of the 

diamond are the limits of the 95% confidence interval 
and are subject to the same interpretation as any of the 
other individual studies on the plot. 

· In this analysis, diamond shape ‘Pooled Data ‘ 
found on the line of no effect which means there is less 
statistical significance or no statistical significance with 
the use of platform switched dental implants compared 
with platform matched dental implants. 

FUNNEL PLOT : 

Funnel plot has the following characteristics, 

· The plot ideally resembles a pyramid or inverted 
funnel, with scatter due to sampling variation. The shape 
is expected because the studies have a wide range of 
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standard errors. If the same size, the studies would fall 
on the horizontal line.

In this analysis, Few studies (3 out of 7) were 
scattered out of the funnel plot it shows that there 
was a possible error in the studies, which may due 
to poor methodological design, inadequate analysis, 
heterogeneity (size of the effect differs according to 
study size) and sampling variation. 

Discussion

Platform switching for maintaining of peri- 
implant bone levels has gained popularity over last few 
years. As philosophies of treatment alter over time, a 
periodic review of different concepts is necessary to 
refine techniques thereby forming a basis for optimum 
treatment. Crestal bone loss is considered an important 
criteria for the evaluation of the implant outcome and 
evidence for the presence or absence of peri-implant 
tissue health. Therefore, efforts were made to preserve 
the peri-implant marginal bone levels stable throughout 
and following the prosthetic loading phase. 

 Platform switching technique is one among the 
various approaches to achieve marginal or crestal bone 
stability. With the platform switching technique, there is 
a close adaptation of soft tissues, increased bone-implant 
contact area, good per mucosal seal, and hence better 
emergence profile is obtained thereby improving the 
esthetics.  

Recently, published systematic reviews and meta-
analyses supported this assumption by confirming the 
effectiveness of the platform switching technique4 
significantly limiting marginal bone resorption around 
dental implants, while the cumulative estimated implant 
success rate was statistically less significant between 
both intervention groups of platform switched and 
platform matched dental implants.

All the studies included in the meta-analysis were 
RCT’s, the analysis of the methodological quality of 
some of them revealed some potential criticisms i.e bias 
for reporting incomplete outcome data, due to dropouts 
or exclusion after randomization, some authors did 
not report the periodontal health status of the patients 
included in the study. 

The platform switching technique and effects of 
platform switching were found via electronic database, 
of which 475 records were found. 36 articles were fully 
assessed for eligibility , 29 met the inclusion criteria for 
the qualitative analysis, and 7 were found eligible for the 
quantitative, to be included in meta-analysis. Considering 
the results of RCT’s included in this meta-analysis, three 
studies stated that the difference of marginal bone levels 
were remarkably in favor of the platform switched group. 
However a statistical analysis has to be done to calculate 
the level of significance, and four studies indicated the 
difference of marginal bone levels was less significant in 
the platform switched group compared to those utilizing 
platform matched implant-abutment connections. 

The possibility cannot be ignored, but it is not known 
whether the loss of marginal bone is a long term process. 
Only drawback is, only few studies are available with 
long term follow up. Moreover, it is debatable whether 
such mean difference may have clinical significance. 
Several hypotheses trying to explain this phenomenon 
have been raised in the literature. Some studies have 
shown that bone resorption around the implant neck does 
not begin until the implant is uncovered and exposed 
to the oral cavity, which invariably leads to bacterial 
contamination of the gap between implant and abutment. 
The bacterial reservoir in the microgap may continuously 
invade the bone through micro-spaces. Toxins produced 
by the bacteria create a zone of toxicity at the level of 
microcap, resulting in peri-implant inflammation and 
typical bone loss upto 1st thread. 

Especially periodontally compromised smoking 
patients with treated periodontitis revealed significantly 
more peri-implant marginal bone loss compared to 
periodontally healthy smokers , therefore smoking and 
the history of periodontitis should be considered risk 
factors for marginal bone loss around dental implants.

However, studies done by Enkling5 et al in 2011, 
Enkling6 et al in 2013, Silvio7 et al 2014, Silvio8 et al 
2016, S.Rocha9 et al in 2017, Laura lago et al in 2018, 
Ana messias10 et al in 2019 cautiously summarized their 
findings, especially on emphasizing the bone-preserving 
effects on platform switched implant and platform 
matched implant. Nevertheless, within the limitations 
of the recently published RCTs included for meta-
analysis presented here, the results of former systematic 
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reviews confirmed, a less significant difference between 
the mean MBL change at dental implants with a PS 
implant – abutment compared to a PM implant-abutment 
configuration. 

Atieh11 et al, in their systematic review and 
meta-analysis involving a total of 10 RCTs, reported 
significantly lower bone loss in implants restored with 
platform switching vs platform matching. 

Annibali12 et al in their systematic review with 
a follow-up of 36 months reported that there is no 
significant difference in implant success rate between 
platform matching and platform switching. Implants 
restored by platform switching showed a lower degree of 
marginal bone loss over time of 0 to 0.99 mm and - 0 to 
2.02 mm for platform matching dental implants. In fact, 
there seems to be a relationship between a higher degree 
of discrepancy and a smaller amount of bone loss.

Herekar13 et al, in their systematic review of 10 
RCTs and 5 controlled clinical trials, showed that 
marginal bone loss around implants restored by platform 
switching was statistically less significant than that of 
implants restored by platform matching −0.34 mm. 
Strietzel et al, in their systematic review and meta-
analysis, reported that most studies showed a favorable 
trend toward platform switching. 

 Santiago14 et al analyzed a total of 17 RCTs 
and 8 prospective studies. This meta-analysis revealed a 
significant reduction in marginal bone loss for implants 
restored with platform switching compared with implants 
restored with platform matching. Another highlight, 
regardless of the P value, is the clinical relevance these 
findings may offer, since the difference between the two 
techniques is seldom greater than 0.5 mm. If possible 
error in the measuring method is taken into account, the 
comparative advantage of bone-level implants restored 
by platform switching over the tissue-level implants 
restored by platform matching may be limited by this 
value. 

The last, as reported by Hsu, Lin, and Wang 15 
(2017), seems to be a crucial factor for the preservation 
of marginal bone levels, contributing to the success of 
the rehabilitations. Notwithstanding that and taking into 
consideration the validity of these results, we believe that 
any patient receiving implants in any healed bounded or 

free end edentulous areas would benefit from the use of 
PS prosthetic components from the early stages of the 
rehabilitation (i.e. from surgery onwards), as long as 
strict hygiene and motivation is practised with follow-up 
programme is done to ensure patient compliance. 

Summarizing the findings of the included 
publications, especially among the RCTs remarkably 
more studies indicated results favoring less significance 
for the use of PS technique to prevent MBL changes. 
Therefore, heterogeneity among the study conditions is 
supposed to have a crucial influence on study outcomes. 

The results of the study in the forest plot suggested 
that the study done by Enkling et al in 2013, Silvio et al in 
2014, had a significant impact on the platform switching 
technique. Whereas study done by Enkling in 2011 , S 
Rocha et al in 2017, Ana messias et al in 2019 had a less 
significant impact in this technique. The pooled estimate 
of the study (diamond shape ) lied in the center of line of 
no effect stating that ,there is less significant difference 
with use of platform switched when compared with 
platform matched dental implants.

Meta-analysis of 7 RCTs revealed a significantly 
less mean MBL change at PS implants compared with 
PM implants, thus confirming the supposed bone level 
stabilizing effect of PS implant-abutment configurations 
at least when considering short-term observations. The 
longest follow-up period within the RCTs was reported 
up to 60 months i.e.5 years by S.Rocha et al. (2017) and 
Laura lago et al (2018). 

Limitations

· First, few clinical studies with less numbers 
of patients were available for data extraction. Second, 
there was not enough evidence from RCT in the selected 
literature. 

The impact of positioning the micro-gap on soft 
tissue margin changes around PS implants lacks 
documentation and may not allow for any conclusions.

Platform Switching may have a positive effect on 
bone preservation in the first year, but after five years, 
the marginal bone change is insignificant, as compared 
to that at one year, around both PS and PM implants.

More homogeneous studies with a longer follow-up 
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are needed to confirm platform switching phenomenon to 
reduce crestal bone resorption, and health of peri-implant 
soft tissue and hard tissue . 

Summary and Conclusion 

· The meta-analysis of 7 RCT’S revealed a 
significantly less mean MBL change at implants with 
a PS – implant –abutment configuration compared 
with PM-implant-abutment design. However, within 
the limitations of the recently available publications 
of the RCT’S and PCCS, the tendency revealing from 
the studies results favors less significance of the PS 
technique to prevent or minimize peri-implant marginal 
bone loss, compared to implants with PM abutments.

· The results of the present study suggest that 
there is a significantly less MBL at implants with 
platform-switching than on implants with platform 
matching. Moreover, precisely designed and appropriate 
clinical trials with larger samples and longer follow-up 
periods are required for literature based evidence. 
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 Abstract

Infectious diseases remain a major cause of human and animal morbidity and mortality leading to significant 
healthcare expenditure. However, enormous successes have been obtained against the control of major 
epidemic diseases, such as malaria, plague, leprosy and cholera, in the past. The vast terrains and extreme 
geo-climatic differences and uneven population distribution present unique patterns of distribution of viral 
diseases. Dynamic interplay of biological, socio-cultural and ecological factors, together with novel aspects 
of human-animal interphase, pose additional challenges with respect to the emergence of infectious diseases. 
The important challenges faced in the control and prevention of emerging and re-emerging infectious diseases 
range from understanding the impact of factors that are necessary for the emergence, to development of 
strengthened surveillance systems that can mitigate human suffering and death. Viral pathogens are known to 
cause outbreaks that have epidemic and pandemic potential which would result in severe range of mortality 
and Health care expenditure on a scale depending on the pathogenicity of the virus. 
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Introduction

The emergence of new human pathogens and the 
re-emergence of several diseases in the current decade 
are of particular concern.1 Emerging pathogens may 
be described at a basic level as those diseases whose 
occurrence has been shown to have risen in recent 
decades or that have threatened to increase in the future. 
Several factors underlie the emergence of such diseases, 
including population growth, poverty and malnutrition, 
increased domestic and global connectivity, economic 
factors leading to population migration, the prevalence 
of immuno-suppressive diseases in social practices, 

unplanned urbanization, deforestation and changes 
in agricultural practices such as mixed agriculture.2 
Genetic variations in infections were also responsible, 
to some degree, for these outbreaks. It is estimated that 
about 60% of infectious diseases and 70% of emerging 
human infections are of zoonotic origin, two-thirds of 
which arises from wildlife, like COVID-19.3 Habitat 
destruction due to unplanned urbanization has placed 
human at contact with animals and arthropod vectors 
of viral infection.4 Such interactions have been one of 
the major causes for increased human susceptibility to 
infections by novel pathogens, in the absence of specific 
immunity in these population.5

Respiratory viral infections, arboviral infections and 
bat-borne viral infections represent three major categories 
of emerging viral infections.6 Infection aerosols of the 
tracheo bronchial tree represent efficient means for 
spread of viral pathogens affecting the respiratory tract. 
Pandemic influenza H1N1, highly pathogenic avian 
influenza (A1) injection (H5NI) and the Middle East 
respiratory Syndrome coronavirus (MERS-CoV) also 
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the COVID-19 pathogen that pose severe threat in this 
category.7 Arthropod -borne viruses have constantly 
been the reason for emerging and re-emerging disease 
including Crimean - Congo hemorrhagic fever (CCHF), 
dengu , chikungunya, encephalitis. Severe and major 
arboviral pathogens of human belong to the three genera 
of Flavivirus, Alphavirus and Nairovirus.8

Several bat-borne viruses have also come into 
prominent notice, best exemplified by Nipha virus 
disease, COVID- 19 severe fever with thrombocytopenia 
virus (SFTV), as well as Ebola virus disease.9 Theme 
of re-emergence of the virus is often seen in a more 
virulent forms following their initial discovery.10 There 
have also been cases of discovery of novel pathogens 
in the country, the example include CHPV, CCHP 
and KFD virus in the 1950s-196 but their pathogenic 
and public health significance Remained unexplored 
for a long time.9,11 Several of these infections to take 
a heavy toll on the animal and agricultural industry. 
12The economic costs associated with such infections 
can be heavy as can be inferred from the high cost of 
medical and intensive care, days of productive work 
lost, impact on travel and tourism ban on export of 
agricultural produce and products from affected regions. 
The major emerging and re-emerging viral infections 
of public health importance have been reviewed that 
have already been included in the Integrated Disease 
Surveillance Programme so that control and prevention 
of emerging and re-emerging infectious diseases could 
be handled through understanding the impact of factors 
that are necessary for the emergence and to develop and 
strengthen surveillance systems that can mitigate human 
suffering and death.

Material and Methods

Article collection for this systematic review was 
collected and analysed from the PMC database, Mediline 
embrace Cochrane. Necessary articles selected based on 
this importance to this review article on emerging and 
re-emerging viral threat. From which 30 articles were 
reviewed and selected using scholarly search engines of 
PubMED & Google,Inc.

Emerging Viral infections identified as public health 
threats

Viral pathogens are known to cause outbreaks that 

have epidemic and pandemic potential. 13,14Integrated 
Disease Surveillance Programme (IDSP) is a laboratory-
based, IT enabled system in the country for Surveillance 
of epidemic prone disease. During 2017, the IDSP showed 
a total of 1683 outbreaks of such disease of which 71 % 
of those outbreaks were caused by viral pathogens while 
the rest 29 % were non-viral. Subclinical and sporadic 
infection as well as those not identified by the health 
facility are often missed by the surveillance system.4,13

Impact of Mass gatherings and emerging viral 
infections

Mass gathering opportunities create situations for 
human proximity within very close distances and the 
challenges they present to the maintenance of sanitation, 
a considerable public health concern. Transmission of 
respiratory and gastrointestinal infection remains a 
major concern during several large-scale assemblies, 
for example outbreak of cholera at Kumbh Mela festival 
in 1817. 15Large scale gatherings provide platforms for 
exchange of genomic material and thereby evolution of 
pathogens, including viruses.1617

Nosocomial Transmission and Emerging infection

Institutional care of vulnerable people with 
compromised immune systems may present opportunities 
for transmission of viral infection.16,18 Appreciable 
risks also exist at dental clinics, haemodialysis units 
etc. where sterilization/disinfection practices for patient 
care instruments are not followed stringently. Hospital-
associated transmission of infection was a prominent 
finding during the outbreak of Nipah infection in Bengal 
and Kerala, where several health care staff fell victims 
to the infections.19 

Laboratory Accidents/Lapses in Biosafety practices

There is a current investigation going on at WHO 
regarding the outbreak of COVID-19 at Wuhan, China. 
Several experts believe that the initial outbreak of 
COVID-19 is from the Wuhan Institute of Virology, a 
microbiology laboratory under the Chinese Academy 
Science and investigations are ongoing.20,21 Neglect of 
laboratory biosafety requirements as well as laboratory 
accidents may also lead to the occurrences of emerging/
re-emerging infections. Recently there was a report on 
the development of buffalopox (BPX) lesions on the 
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palm of a biomedical researcher following a shrapnel 
injury, warranting surgical treatment and leading to 
delayed healing.22 Such reports, through infrequent 
emphasize the need for stringent adherence to biosafety 
guidelines to be observed in research involving viral 
agents with human pathogenic potential.23

Current Scenario of Emerging Viral Infections

Despite an elaborate armamentarium to tackle 
microbes, emerging infectious diseases remain a crucial 
global challenge. Emerging infections can have a 
significant impact on human well being and can cause 
gigantic monetary misfortunes. Expanded checking and 
reconnaissance by associations, for example, the U.S. 
Centers for Disease Control and Prevention(CDC)and 
the World Health Organization (WHO), and a few other 
distributed reports of cases, outbreaks and pandemics 
have identified numerous unrecognized viral pathogens 
developing globally with increasing frequency. Histori-
cally, Asia is believed to be the epicentre of several 
emerging viral diseases, (2 influenza pandemics in the 
previous millennium, SARS in China, avian influenza 
in Hong Kong etc.) that are of significant global public 
health importance. Acute respiratory disease claims 
over four million deaths every year and causes millions 
of hospitalization in developing countries every year. 
Over 200 viral pathogens, belonging to the families 
Orthomyxoviridae, Paramyxoviridae, Picornaviridae, 
Coronaviridae, Adenoviridae and Herpesviridae 
cause respiratory infections in humans. Influenza, 
parainfluenza, respiratory syncytial virus (RSV) and 
adenoviruses remain important respiratory pathogens. 
Human meta pneumovirus has been recognised 
worldwide as a pathogen of significance.24

COVID-19: 

Coronavirus disease 2019 (COVID-19) is 
characterized as illness caused by a novel coronavirus 
now called severe acute respiratory syndrome 
coronavirus 2 (SARS-CoV-2; once in the past called 
2019-nCoV), which was first distinguished amid an 
outbreak of respiratory illness cases in Wuhan City, 
Hubei Province, China. It was initially reported to the 
WHO on December 31, 2019. On January 30, 2020, 
the WHO declared the COVID-19 outbreak a global 
health crisis. On March 11, 2020, the WHO declared 

COVID-19 a global pandemic, its first such designation 
since declaring H1N1 influenza a pandemic in 2009. 25 
26 

Illness caused by SARS-CoV-2 was named 
COVID-19 by the WHO, the acronym got from 
“coronavirus disease 2019. “ The name was picked 
to avoid stigmatizing the infection’s causes as far as 
populations, geography, or animal associations. 20 

Influenza: 

Influenza infections having a place with the 
orthomyxoviridae family are the incessant causes of 
epidemics and pandemics affecting humans. Influenza 
pandemics have happened earlier in 1918 swine influenza 
1957 Asian flu 1968 Hong Kong flu 1977 Russian flu 
and the recent pandemic of 2009 pandemic influenza 
a H1N1 influenza infection type an is exceptionally 
variable shows consistent antigenic variation and is a 
major cause of pestilences and pandemics. The surface 
antigenic glycoproteins undergo two major kinds of 
antigenic variation viz. Antigenic shift and antigenic 
drift. Antigenic shift is the consequence of major changes 
in one or both the surface antigens [haemagglutinin ha 
and neuraminidase na] causes occasional pandemics. 
Three mechanisms may be operative in the antigenic 
shift leading to development of pandemic influenza 
strains viz. Genetic reassortment direct transfer from 
avian/mammalian host to humans and virus recycling. 
Antigenic drift results because of minor changes in 
HA or NA and causes frequent epidemics. influenza 
infections are constantly developing and show universal 
dispersion in nature animals and humans.27 

Severe acute respiratory syndrome-associated 
coronavirus (SARS-CoV): 

SARS was first reported in the Guangdong territory 
of China in February 2003 demonstrating human-to-
human transmission. The disease caused an estimated 
8000 cases and in excess of 750 deaths in more than 
12 countries. The WHO gave a global alert about the 
disease on March 13, 2003. Although the cases generally 
remained restricted to China, a couple of cases were 
accounted for from North and South America, Europe 
and Asia. No case, be that as it may, has been accounted 
for from India.28 



4518      Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No.4

MERS-CoV: 

MERS-CoV is a zoonotic viral illness causing 
respiratory contamination which was first revealed in 
Saudi Arabia in 2012 and has since spread to 26 unique 
nations. More than 2207 laboratory-affirmed cases and 
787 deaths have happened because of MERS-CoV 
disease globally, since 2012. The clinical range of illness 
associated with MERS-CoV ranges from asymptomatic 
contaminations to acute respiratory distress syndrome, 
coming about in multi-organ failure and death. The 
case-fatality rates (CFRs) have remained high at 3-4 for 
every 10 cases. Limited information as of now exists 
about the transmission dynamics of this infection, and 
complete treatment and a prophylactic vaccination 
remain unavailable till date. Proof for secondary, tertiary 
and quaternary cases of MERS following from a solitary 
contaminated patient also exists, even in the absence 
of mutations conferring hyper-virulence. No case of 
contamination with this infection has been identified in 
India up until now. Bats are believed to be the natural 
supply of this infection, and many patients built up the 
illness after contact with camels. India is home to a great 
decent variety of bat species and has a substantial camel 
population. The nation also reports heavy passenger 
traffic from the Center East, as part of pilgrimage, 
work, the travel industry and trade. These facts call for 
preparedness and surveillance against this infection in 
the country.29 

RSV: 

RSV is an important pathogen causing acute lower 
respiratory tract contamination (ALRTI) in small 
kids. It can also affect more older adults and immuno-
compromised individuals. Estimates indicate an annual 
frequency of approximately 34 million scenes of ALRTI 
associated with RSV disease in kids aged five years or 
less.26 RSV contaminations also lead to about 3,000,000 
cases of hospitalization and about 66,000-199,000 
deaths, with more than 99 percent of the deaths detailed 
from growing nation. Considering the general health 
significance, the WHO has started a pilot venture for 
RSV surveillance in its six locales, using the entrenched 
platform of Global Influenza Surveillance and Reaction 
System. The exact weight and impact of RSV diseases in 
the nation should be concentrated in depth. 30,31 

Nipah virus: Nipah virus (NiV) and Hendra virus 
(HeV) are closely related members of the family 
Paramyxoviridae and are included in a new genus, 
Henipavirus. Nipah virus, a zoonotic paramyxovirus, is 
an emerging virus endemic in Southeast Asia. Beginning 
in September 1998 a major outbreak of disease in pigs 
and human beings appeared in the northern part of 
peninsular Malaysia, resulting in 265 infected individuals 
and 105 deaths, most of whom were farmers or abattoir 
workers who had come in close contact with infected 
pigs. Nipah virus associated encephalitis outbreaks with 
a high mortality occurred in Bangladesh between 2001 
and 2007. A similar outbreak which was retrospectively 
identified to be due to Nipah virus was reported in 2001 
from Siliguri, West Bengal, not far from Bangladesh.
It has a unique genetic signature and may have co-
evolved within local natural reservoirs. Patients usually 
present with fever, malaise, headache, myalgia, sore 
throat, nausea and vomiting, sometimes accompanied 
by vertigo and disorientation. Severe cases progress to 
encephalitis, which may be complicated by seizures and 
coma. Procedures for the laboratory diagnosis of Nipah 
virus include serology, histopathology, PCR and virus 
isolation. 

Hantavirus: 

The occurrence of ‘hantavirus pulmonary syndrome’ 
in 1993 in the Southwestern United States due to the 
emergence of a disease caused by viruses known for 
decades, was attributed to the relatively abrupt and 
short-lived weather changes due to the El Nino effect. 
The El Nino effect provoked heavy rainfall across the 
southern states in the US, leading to proliferation of 
vegetation and consequently the rodent population, the 
natural hantavirus hosts which are asymptomatic carriers 
of the virus. As the population of rodents, especially 
deer mice (Peromyscus maniculatus) exploded and they 
sought food and shelter in human dwellings, people 
were exposed to the aerosolized animal droppings, urine 
and saliva, which lead to the infection. The outbreak 
has continued since and by December 1, 2009, a total 
of 534 cases of hantavirus pulmonary syndrome with 
36% mortality have been reported in the United States. 
Hantaviruses are the most widely distributed zoonotic 
rodent borne viruses known to cause two significant 
clinical syndromes-haemorrhagic fever with renal 
syndrome (HFRS) and Hantavirus pulmonary syndrome 
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(HPS), also referred to as Hantavirus cardiopulmonary 
syndrome (HCPS). Hantaviruses belonging to the family 
Bunyaviridae, genus Hantavirus are enveloped RNA 
viruses and currently up to 22 species and more than 30 
genotypes have been Described. There are no specific 
antiviral drugs for treatment of all hantavirus infections. 
Ribavirin used in clinical trials in China for HFRS has 
been reported to cause significant reduction in fatality. 
Prevention of exposure to rodent excreta is the best 
preventive strategy 

Ebola: 

Ebola hemorrhagic fever is a viral disease caused 
by Ebola virus (a member of the Filoviridae family or 
filoviruses) that results in nonspecific symptoms (see 
symptom section of this article) early in the disease 
and often causes internal and external hemorrhage 
(bleeding) as the disease progresses. Ebola hemorrhagic 
fever is one of the most life-threatening viral infections; 
the mortality rate (death rate) may be very high during 
outbreaks (reports of outbreaks range from about 25%-
100% of people infected, depending on the Ebola strain). 
Because most outbreaks occur in areas where high-level 
intensive care supportive public health services are 
not available, survival rates are difficult to translate to 
potential outbreaks in Ebola-affected areas with more 
resources. Ebola viruses are highly contagious once early 
symptoms such as fever develop. The infected patient 
sheds infectious viruses in all body secretions (bodily 
fluids); direct contact with any of these secretions may 
cause the virus transmission to uninfected individuals. 
Definitive pathogenesis of EVD is still unknown due 
to the lethal nature of the virus and rarity of human 
studies. Concurrent transmission of EVD occurs through 
two main routes; animal-to-human and human-to-
human contacts. The early clinical diagnosis of EVD is 
challenging due to the vague presentation that usually 
overlaps with multiple differential diagnoses, including 
malaria, dengue fever, typhoid fever, meningococcemia, 
and other bacterial infections.32

Management of viral infection

Many viral infections resolve on their own without 
treatment. Other times, treatment of viral infections 
focuses on symptom relief, not fighting the virus. For 
example, cold medicine helps alleviate the pain and 
congestion associated with the cold, but it doesn’t act 

directly on the cold virus. 

There are some medications that work directly on 
viruses. These are called antiviral medications. They 
work by inhibiting the production of virus particles. 
Some interfere with the production of viral DNA. Others 
prevent viruses from entering host cells. There are other 
ways in which these medications work. In general, 
antiviral medications are most effective when they are 
taken early on in the course of an initial viral infection 
or a recurrent outbreak. Different kinds of antiviral 
medications may be used to treat chickenpox, shingles, 
herpes simplex virus-1 (HSV-1), herpes simplex virus-2 
(HSV-2), HIV, hepatitis B, Hepatitis C and Influenza.33 

Vaccines can reduce the risk of acquiring some viral 
illnesses. Vaccines are available to help protect against 
the flu, hepatitis A, hepatitis B, chickenpox, herpes 
zoster (shingles), cancer-causing strains of human 
papillomavirus (HPV), measles/mumps/rubella (MMR), 
polio, rabies, rotavirus, and other viruses. Vaccines vary 
in effectiveness and in the number of doses required to 
confer protection. Some vaccines require booster shots 
to maintain immunity.

Conclusion

The earth of extreme geo-climatic diversity, faces 
a constant threat of emerging and re- emerging viral 
pathogens of public health importance. There is a need 
for strengthening disease surveillance in the world 
focusing on the epidemiology and disease burden. 
There is also a pressing need to gain detailed insight 
into disease biomics, including vector biology and 
environmental factors influencing the diseases. It is also 
important to strengthen the emergency preparedness for 
these diseases and response by focusing on ‘one health‘ 
approach.
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Abstract
Teeth are composed of the mineralized tissues dentine and cementum, and a mineralized structure, the 
dental enamel. The pulp may also mineralize in response to aging processes and/or pathologic aggressions. 
The process of mineralization is specific for each dental tissue. Matrix vesicles have been implicated in 
the mineralisation of calcified cartilage, bone and dentin. It is an orchestrated sequence of ultrastructural 
and biochemical events that lead to crystal nucleation and growth. Matrix vesicles appear to mineralize by 
concentrating calcium and phosphate at a protected site close to the inner leaflet of the vesicle membrane. 
Calcium may be attracted by its affinity for acidic phospholipids of the vesicle membrane, and phosphate 
may be concentrated by the action of transmembrane phosphatases of the matrix vesicle membrane. 
Evidence is accumulating to suggest that alkaline phosphatase of the matrix vesicle membrane functions 
as a phosphotransferase or phosphate vector, transporting PO4 across the vesicle membrane. The influx of 
phosphate ions into the matrix vesicle is mediated by several proteins such as TNAP, ENPP1, Pit1, annexin 
and so forth. The catalytic activity of ENPP1 generates pyrophosphate (PPi) using extracellular ATPs as a 
substrate, and the resultant PPi prevents crystal overgrowth. However, TNAP hydrolyzes PPi into phosphate 
ion monomers, which are then transported into the matrix vesicle through Pit1. Accumulation of Ca2+ and 
PO4

3- inside matrix vesicles then induces crystalline nucleation, with calcium phosphate crystals budding off 
radially, puncturing the matrix vesicle’s membrane and finally growing out of it to form mineralized nodules. 
Their exact role, if any, in the nucleation of hydroxyapatite mineral, and its association with collagen fibres 
The organic Matrix has been debated and is controversial. Several hypotheses have been recently introduced 
to explain in greater detail how Matrix vesicles function in biomineralization. This review will summarise 
recent advances, and ultra-structural and biochemical aspects on Matrix vesicles - mediated mineralization.  

Keywords: Matrix vesicle, mineralisation, TNAP, ENPP1, PHOSPHO1, mineralised nodule.

Type of manuscript: Review

Introduction 

Matrix vesicles refer to small spherical bodies, 
around 20 to 200 nm observed in pre-mineralized Matrix 
of dentin, cartilage and bone. They are bounded by lipid 
bilayer, and are often associated with small crystals of 
calcium phosphate mineral 1 . Mineralised bone matrix 
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consists of abundant calcium phosphate, type I collagen 
and non - collagenous organic materials2. When the 
least matrix vesicle contains abundant protein and 
lipids that are known to chelate inorganic phosphatase 
(Pi) and Ca2+ 3. These vesicles are often reported to be 
found in osteoid, mental dentin and calcifying tendons 
4. The density of these particles appear to decrease 
with the increasing compactness of collagen fibrils in 
mature bone 5. Multiple rational theories which describe 
mineral crystallisation exist. One of the most discussed 
theories is the new creation of apatite through collagen 
polypeptide stereochemistry with Ca2+ and inorganic 
phosphate (Pi), where apatite crystals precipitate and 
propagate from an amorphous phase, in the Gap zone of 
collagen fibres 6 
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Bone mineralisation is divided into two ultra-
structural phases. They are primary and secondary 
mineralisation. Primary mineralisation is biologically 
orchestrated by osteoblast and osteoclast during bone 
modelling and remodelling. It is achieved by fine – tuning 
synthesis of organic materials and subsequent apposition 
of calcium phosphates. Secondary mineralisation is a 
phenomenon by which bone mineral density elevates 
it after primary mineralisation. This is achieved 
physicochemically, through crystal maturation and by 
osteocyte network. The primary mineralisation has two 
distinct phases: matrix vesicle mediated mineralization 
and collagen mineralisation 2. 

Previously, our team had conducted numerous 
original studies 7-13 and surveys 14-21 over the past 5 years. 
Now we are focussing on applying this knowledge to 
write the review on new recent advancements in various 
fields. In this review, the ultra structural and biochemical 
evidence of matrix vesicle mediated mineralization is 
introduced. 

Ultrastructural Evidences of Matrix Vesicle - 
Mediated Mineralization In Bone

In matrix vesicle mediated mineralisation, osteoblast 
secrete matrix vesicles on which the membrane 
transporters and enzymes involved in mineralisation are 
equipped 22. Before the introduction of matrix vesicle 
mediated mineralisation theory, alkaline phosphatase 
theory was followed. According to alkaline phosphatase 
theory, alkaline phosphatase supplies more phosphate 
ion by hydrolyzing phosphate substrates. Then accelerate 
to form crystalline calcium phosphate 23. 

Bone mineralization initiates inside the matrix 
vesicle. Matrix vesicles are small extracellular vesicles 
enveloped by a plasma membrane secreted by osteoblast 
24. Chondrocytes and pre-osteoblast differentiate into 
hypertrophic chondrocytes and osteoblast respectively 
25. These two cell types are mineralisation – competent 
cells that regulate Matrix calcification by modification 
of extracellular matrix composition and releasing matrix 
vesicles 26. 

The initial step of extracellular matrix calcification 
by promoting the deposition of hydroxyapatite, 
Ca10(PO4)6(OH)2 in their lumen 27. Ion channels and 
transporters present in matrix vesicle membranes act 

for Ca2+ 28 and inorganic phosphate uptakes into these 
organelles 29. By accumulating Ca2+ and inorganic 
phosphate, matrix vesicles create an optimal environment 
to induce the formation of hydroxyapatite 30. Then, 
the breakdown of matrix vesicle membrane releases 
hydroxyapatite crystals into the extracellular where the 
mineralization is propagated 3. These crystals serve as a 
template for the formation of crystalline arrays, leading to 
tissue calcification 30. The extracellular matrix contains 
sufficiently high concentration of Ca2+ And inorganic 
phosphate concentration to propagate the mineralisation. 
Negatively charged proteins of the matrix interact with 
minerals and thus, control their growth, orientation and 
size 31. 

Ultrastructural and Biochemical Function Of 
Enzymes And Membrane Transporters For Matrix 
Vesicle - Mediated Mineralization

Abundant Ca2+ was evenly distributed in the 
peripheral region of the matrix vesicle, while PO4

3- 

was predominantly associated with organic material 
such as collagen fibrils 32. Inside the matrix vesicle, 
“needle-shaped” crystalline calcium phosphates form a 
stellate assembly, grow in all direction, and then, come 
out of the vesicle penetrating the plasma membrane 
to form mineralised nodules, also referred to as 
calcifying globules 33. Several enzymes and membrane 
transporters found in the Matrixx by cycle are involved 
in metallisation. Among these enzymes and transporters, 
TNAP, ENPP1, ANK, PHOSPHO1, PIT1, appear to 
play pivotal roles in phosphate transport on matrix 
vesicle mediated mineralisation 2. 

Tissue Nonspecific Alkaline Phosphatase (Tnap)

One of the most important enzymes that 
initiate mineralisation inborn must be TNAP, a 
glycosylphosphatidylinositol anchor enzyme associated 
with cell membrane. TNAP is responsible for the 
production of inorganic phosphate. Hence it is called a 
potent inducer of mineralisation 34. The distribution of 
TNAP on cell membranes is not uniform in osteoblast, 
which are polar cells with distinct basolateral and 
secretary domains 35. 

The ratio of inorganic pyrophosphate (PPi) to 
inorganic phosphate (Pi) is important in the promotion 
or restriction of minerals in physiological tissue. TNAP 
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is one of the regulators of the extracellular PPi/Pi ratio. 
TNAP, encoded by Alpl, is abundant on the surface of 
matrix vesicles derived from osteoblast, hypertrophic 
chondrocytes and odontoblast 36. TNAP produces an 
environment surrounding matrix vesicles conducive to 
mineralization not only through regulation of PPi/Pi 
Ratio but also through modulating the phosphorylation 
status of osteopontin. Osteopontin inhibits nucleation 
and growth of hydroxyapatite 37. Hypophosphatasia, is a 
clinically heterogeneous heritable disorder characterised 
by defective bone mineralization which is caused due 
to impaired TNAP activity due to mutation of TNAP 
gene 38. The phosphatase associated with the osteoidal 
aspect of TNSALP, which is restricted to the basolateral 
domains of osteoblasts 39. 

Ecto-nucleotide Pyrophosphatase/ 
Phosphodiesterase (ENNP1)

ENPP1 he is a member of the family ENPP family 
of proteins. It is composed of 2 N-terminal somatomedin 
B (SMB) - like domain, a catalytic domain and nuclease 
like domain. The catalytic and nuclease like domains for 
bone mineralisation and SMB like domains for insulin 
signalling respectively 40. ENPP1 is one of the regulators 
of the extracellular PPi/Pi ratio 41. ENNP1, that’s not 
have a major PPi generating role, but rather can act as a 
‘backup’ phosphatase in the absence of TNAP. This role 
as a ‘Plan B’ phosphatase is proposed as the reason why 
the PHOSPHO1 , mineralisation of the axial skeleton 
can occur occasionally 42.

An Emerging consensus now emphasises the central 
role of the matrix vesicle enzymes TNAP and NPP1, in 
conjunction with the cell associated and ankylosis protein 
(ANK), in regulating the onset of calcification 43. NPP1 
along with ANK function to suppress mineralization 
by increasing the extracellular concentration of the 
calcification inhibitor, PPi (pyrophosphate) 44. In human 
infants, severe ENPP1 deficient state’s were recently 
linked to a syndrome of spontaneous infantile arterial 
and periarticular mineralization 45. 

Ankylosis (Ank)

Ankylosis is an non-enzymatic plasma membrane 
pyrophosphate (PPi) channel. It is encoded by mouse 
progressive ankylosis (Ank) gene 46. Ank Gene 
appears to regulate both intra and extracellular levels 

of an important inhibitor of hydroxyapatite crystal 
formation 47. The infant carrying Ank mutation gene 
caused a 3-to-5 fold decrease in extracellular level of 
inorganic pyrophosphate in contrast to stimulatory 
effect on intracellular inorganic pyrophosphate. With 
the loss of ANK activity, the extracellular inorganic 
pyrophosphate levels attenuate, the intracellular 
inorganic pyrophosphate levels rise, and unregulated 
mineralisation begins in joints and tissues 2. Extracellular 
inorganic pyrophosphate is formed from extracellular 
nucleoside triphosphate (NTP) by NPP1 and exported 
from cells is through the action of ANK. It is hydrolysed 
to inorganic phosphate by TNAP 1. 

PHOSPHO 1

   PHOSPHO 1 is Enzyme highly expressed 
in minimising cells like in bone and cartilage, 
with systematic name phosphoethanolamine 
phosphohydrolase 48. PHOSPHO 1 is a Phosphate and 
a member of the halo acid dehalogenase superfamily. It 
is essential for the initiation of skeletal mineralisation 41. 
PHOSPHO1 appears to serve for initial mineralisation 
inside matrix vesicles 49. PHOSPHO1 appears to serve 
for initial mineralization inside matrix vesicle 2.

FORMATION AND DEVELOPMENT OF 
MINERALIZED NODULES

Mineralised nodules is a globular assembly of 
numerous needle shaped mineral crystals that has been 
exposed to an extracellular environment for matrix 
vesicles 2. Osteopontin is suited to the task of regulating 
mineralisation because it effectively inhibits apatite 
formation and growth 50. Osteocalcin may play an 
important role in the globular assembly of needle shaped 
mineral crystals, probably binding together the organic 
component of the crystal 51. Zinc (Zn2+) has long been 
known to play important roles in mineralization and 
ossification of skeletal tissues, but the mechanisms of 
Zn2+ action are not well understood. the effects of Zn2+ on 
mineralization in a cell culture system in which terminal 
differentiation and mineralization of hypertrophic 
growth plate chondrocytes was induced by retinoic acid 
(RA) treatment. Addition of Zn2+ to RA‐treated cultures 
decreased mineralization in a dose‐dependent manner 
without affecting alkaline phosphatase (APase) activity. 
Characterization of matrix vesicles, particles that 
initiate the mineralization process, revealed that vesicles 
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isolated from RA‐treated and RA/Zn2+‐treated cultures 
showed similar APase activity, but vesicles from RA/
Zn2+‐treated cultures contained significantly less Ca2+ 
and Pi. MVs isolated from RA‐treated cultures were able 
to take up Ca2+ and mineralize in vitro, whereas vesicles 
isolated from RA/Zn2+‐treated cultures were not able to 
do so 52. 

ULTRASTRUCTURE OF COLLAGEN 
MINERALIZATION

After the beginning of matrix vesicle mediated 
mineralization, mineralized nodules would contact the 
surrounding collagen fibrils. There are two theories 
explaining collagen mineralisation: Hole zone theory and 
one supporting that mineralization. Initial mineralization 
begins in the collagen fibrils, ‘holds’. While decorin/ 
biglycan-double knockout mice revealed osteopenia as a 
result of impaired GAG - linking to decorin and biglycan 
cone protein, mineralization was not stimulated 53. 

Conclusion

Our current knowledge of mineral vesicles 
is undoubtedly building towards the foundation 
in understanding the complex mechanism of the 
development of matrix mineralisation. It causes a series 
of orchestrated ultrastructural and biochemical events 
in bone to achieve proper mineralisation, a variety of 
membrane transporters and enzymes are put to work. 

Acknowledgement : The author extends gratitude 
to the institution for their support. 

Conflict of Interest: No conflict of interest declared. 

Ethical Clearance: As it is a review article so it is 
not required. 

References

1.  Golub EE. Role of matrix vesicles in 
biomineralization. Biochim Biophys Acta. 2009 
Dec;1790(12):1592–8.

2.  Hasegawa T, Yamamoto T, Tsuchiya E, Hongo 
H, Tsuboi K, Kudo A, et al. Ultrastructural 
and biochemical aspects of matrix vesicle-
mediated mineralization. Jpn Dent Sci Rev. 2017 
May;53(2):34–45.

3.  Anderson HC. Molecular biology of matrix vesicles. 

Clin Orthop Relat Res. 1995 May;(314):266–80.

4.  Anderson HC. Calcium-accumulating vesicles in 
the intercellular matrix of bone. In: Hard tissue 
growth, repair and remineralization. Wiley Online 
Library; 1973. p. 213–46.

5.  Bonucci E. THE ORIGIN OF MATRIX 
VESICLES AND THEIR ROLE IN 
CALCIFICATION OF CARTILAGE AND 
BONE. In: EUROPEAN JOURNAL OF CELL 
BIOLOGY. WISSENSCHAFTLICHE VERLAG 
MBH BIRKENWALDSTRASSE 44, POSTFACH 
10 10 61, 70009 …; 1980. p. 483–483. 

6.  Glimcher MJ. The nature of the mineral component 
of bone and the mechanism of calcification. Instr 
Course Lect. 1987;36:49–69.

7.  Hema Shree K, Ramani P, Sherlin H, Sukumaran 
G, Jeyaraj G, Don KR, et al. Saliva as a Diagnostic 
Tool in Oral Squamous Cell Carcinoma - a 
Systematic Review with Meta Analysis. Pathol 
Oncol Res. 2019 Apr;25(2):447–53.

8.  Tasleem Abitha AS. Correlation between 
bizygomatic and maxillary central incisor width 
for gender identification. Brazilian Dental Science. 
2019;22(4):458–66.

9.  Krishnan RP, Ramani P, Sherlin HJ, Sukumaran 
G, Ramasubramanian A, Jayaraj G, et al. Surgical 
Specimen Handover from Operation Theater to 
Laboratory: A Survey. Ann Maxillofac Surg. 2018 
Jul;8(2):234–8.

10.  Palati S, Ramani P, Sherlin HJ, Gheena S, Don KR, 
Jayaraj G, et al. Age Estimation of an Individual 
Using Olze’s Method in Indian Population-A 
Cross-Sectional Study. Indian J Forensic Med 
Toxicol. 2019;13(3):121–4.

11.  Sarbeen JI, Sukumaran S. Microbial variation in 
climatic change and its effect on human health. 
Research Journal of Pharmacy and Technology. 
2016 Jan;9(10):1777-81

12.  Harrita S, Santhanam A. Determination of 
Physical Height Using Clinical Crown Height of 
Deciduous Teeth. Indian J Forensic Med Toxicol. 
2019;13(4):23–7.

13.  Padavala S, Sukumaran G. Molar Incisor 
Hypomineralization and Its Prevalence. Contemp 
Clin Dent. 2018 Sep;9(Suppl 2):S246–50.



4526      Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No.4

14.  Palati S, Ramani P, Shrelin HJ, Sukumaran G, 
Ramasubramanian A, Don KR, et al. Knowledge, 
Attitude and practice survey on the perspective of 
oral lesions and dental health in geriatric patients 
residing in old age homes. Indian J Dent Res. 2020 
Jan;31(1):22–5.

15.  Guru PE, Gheena S. A study of empathy across 
students from 4 health disciplines among 1st years 
and Final years. Research Journal of Pharmacy and 
Technology. 2016;9(9):1472.

16.  Uma PK, Ramani P, Sherlin HJ. Knowledge about 
Legal Aspects of Medical Negligence in India 
among Dentists–A Questionnaire Survey. Medico 
Legal Update [Internet]. 2020; Available from: 
http://ijop.net/index.php/mlu/article/view/337

17.  Hannah R, Ramani P, Herald. J. Sherlin, 
Ranjith G, Ramasubramanian A, Jayaraj G, et 
al. Awareness about the use, Ethics and Scope 
of Dental Photography among Undergraduate 
Dental Students Dentist Behind the lens. Research 
Journal of Pharmacy and Technology. 2018 Mar 
30;11(3):1012–6.

18.  Gokul G, Abilasha S. TOOTH SENSITIVITY 
AMONG RESIDENTIAL UNIVERSITY 
STUDENTS IN CHENNAI. Asian Journal of 
Pharmaceutical and Clinical Research. 2016 Oct 
1;63–5. 

19.  Ahad M, Gheena S. Awareness, Attitude and 
Knowledge about Evidence Based Dentistry among 
the Dental Practitioner in Chennai City. Research 
Journal of Pharmacy and Technology. 2016 Nov 
28;9(11):1863–6.

20.  Manohar J, Abilasha R. A Study on the Knowledge 
of Causes and Prevalance of Pigmentation of 
Gingiva among Dental Students [Internet]. Vol. 
10, Indian Journal of Public Health Research & 
Development. 2019. p. 95. Available from: http://
dx.doi.org/10.5958/0976-5506.2019.01859.x

21.  K AHS, Santhanam A. Knowledge and Awareness 
towards Oral Biopsy among Students of Saveetha 
Dental College. Research Journal of Pharmacy and 
Technology. 2018 Feb 28;11(2):543–6.

22.  Ozawa H, Hoshi K, Amizuka N. Current Concepts 
of Bone Biomineralization. J Oral Biosci. 2008 Jan 
1;50(1):1–14.

23.  Robison R. The Possible Significance of 
Hexosephosphoric Esters in Ossification. Biochem 
J. 1923;17(2):286–93.

24.  Anderson HC. Vesicles associated with calcification 
in the matrix of epiphyseal cartilage. J Cell Biol. 
1969 Apr;41(1):59–72.

25.  Balcerzak M, Hamade E, Zhang L, Pikula S, Azzar 
G, Radisson J, et al. The roles of annexins and 
alkaline phosphatase in mineralization process. 
Acta Biochim Pol. 2003;50(4):1019–38.

26.  Wu LNY, Sauer GR, Genge BR, Valhmu WB. 
Effects of analogues of inorganic phosphate and 
sodium ion on mineralization of matrix vesicles 
isolated from growth plate cartilage of normal 
rapidly growing …. Journal of inorganic [Internet]. 
2003; Available from: https://www.sciencedirect.
com/science/article/pii/S0162013403000035

27.  Anderson HC, Cecil R, Sajdera SW. Calcification 
of rachitic rat cartilage in vitro by extracellular 
matrix vesicles. The American journal of [Internet]. 
1975; Available from: https://www.ncbi.nlm.nih.
gov/pmc/articles/PMC1912651/

28.  Kirsch T, Ishikawa Y, Mwale F, Wuthier RE. Roles 
of the nucleational core complex and collagens 
(types II and X) in calcification of growth plate 
cartilage matrix vesicles. J Biol Chem. 1994 Aug 
5;269(31):20103–9.

29.  Guicheux J, Palmer G, Shukunami C, Hiraki Y, 
Bonjour JP, Caverzasio J. A novel in vitro culture 
system for analysis of functional role of phosphate 
transport in endochondral ossification. Bone. 2000 
Jul;27(1):69–74.

30.  Anderson HC. Matrix vesicles and calcification. 
Curr Rheumatol Rep. 2003 Jun;5(3):222–6.

31.  Thouverey C. Origin, characterization and roles of 
matrix vesicles in physiological and pathological 
mineralization [Internet]. tel.archives-ouvertes.fr; 
2008. Available from: https://tel.archives-ouvertes.
fr/tel-00304214/

32.  Hoshi K, Ejiri S, Ozawa H. Localizational alterations 
of calcium, phosphorus, and calcification‐related 
organics such as proteoglycans and alkaline 
phosphatase during bone calcification. Journal of 
Bone and Mineral [Internet]. 2001; Available from: 
https://onlinelibrary.wiley.com/doi/abs/10.1359/



Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4      4527

jbmr.2001.16.2.289

33.  Ozawa H. Yamada M.. Yamamoto T., 1981, 
Ultrastructural observations on the location of 
lead and calcium in the mineralizing dentine of rat 
incisors. Matrix vesicles (Ascenzi A , Bonucci E , 
De Bernard B , eds ), Wichtig, Milan. :179–87.

34.  De Bernard B, Bianco P, Bonucci E. Biochemical 
and immunohistochemical evidence that in 
cartilage an alkaline phosphatase is a Ca2+-
binding glycoprotein. J Cell Biol [Internet]. 1986; 
Available from: https://rupress.org/jcb/article-
abstract/103/4/1615/13528.

35.  Amizuka N, Hasegawa T, Oda K, Luiz de 
Freitas PH, Hoshi K, Li M, et al. Histology of 
epiphyseal cartilage calcification and endochondral 
ossification. Front Biosci . 2012 Jan 1;4:2085–100.

36.  Millán JL. The role of phosphatases in the initiation 
of skeletal mineralization. Calcif Tissue Int. 2013 
Oct;93(4):299–306.

37.  Addison WN, Azari F, Sørensen ES, Kaartinen MT, 
McKee MD. Pyrophosphate inhibits mineralization 
of osteoblast cultures by binding to mineral, up-
regulating osteopontin, and inhibiting alkaline 
phosphatase activity. J Biol Chem. 2007 May 
25;282(21):15872–83.

38.  Whyte MP. Hypophosphatasia and the role of 
alkaline phosphatase in skeletal mineralization. 
Endocr Rev. 1994 Aug;15(4):439–61.

39.  Nakano Y, Beertsen W, van den Bos T, Kawamoto 
T, Oda K, Takano Y. Site-specific localization of 
two distinct phosphatases along the osteoblast 
plasma membrane: tissue non-specific alkaline 
phosphatase and plasma membrane calcium 
ATPase. Bone. 2004 Nov;35(5):1077–85.

40.  Kato K, Nishimasu H, Okudaira S, Mihara E, 
Ishitani R, Takagi J, et al. Crystal structure of 
Enpp1, an extracellular glycoprotein involved in 
bone mineralization and insulin signaling. Proc 
Natl Acad Sci U S A. 2012 Oct 16;109(42):16876–
81.

41.  Cui L, Houston DA, Farquharson C, MacRae VE. 
Characterisation of matrix vesicles in skeletal and 
soft tissue mineralisation. Bone. 2016 Jun;87:147–
58.

42.  Yadav MC, Simão AMS, Narisawa S. Loss 

of skeletal mineralization by the simultaneous 
ablation of PHOSPHO1 and alkaline phosphatase 
function: a unified model of the mechanisms of 
initiation of …. Journal of Bone and [Internet]. 
2011; Available from: https://onlinelibrary.wiley.
com/doi/abs/10.1002/jbmr.195

43.  Hessle L, Johnson KA, Anderson HC, Narisawa 
S, Sali A, Goding JW, et al. Tissue-nonspecific 
alkaline phosphatase and plasma cell membrane 
glycoprotein-1 are central antagonistic regulators 
of bone mineralization. Proc Natl Acad Sci U S A. 
2002 Jul 9;99(14):9445–9.

44.  Golub EE, Boesze-Battaglia K. The role of alkaline 
phosphatase in mineralization. Current Opinion in 
Orthopaedics: 2007;18(5):444–8.

45.  Rutsch F, Ruf N, Vaingankar S, Toliat MR, 
Suk A. Mutations in ENPP1 are associated 
with’idiopathic’infantile arterial calcification. 
Nature [Internet]. 2003; Available from: https://
www.nature.com/articles/ng1221

46.  Gurley KA, Reimer RJ, Kingsley DM. Biochemical 
and genetic analysis of ANK in arthritis and bone 
disease. Am J Hum Genet. 2006 Dec;79(6):1017–
29.

47.  Ho AM, Johnson MD, Kingsley DM. Role of the 
mouse ank gene in control of tissue calcification 
and arthritis. Science. 2000 Jul 14;289(5477):265–
70.

48.  Houston B, Seawright E, Jefferies D, Hoogland 
E, Lester D, Whitehead C, et al. Identification and 
cloning of a novel phosphatase expressed at high 
levels in differentiating growth plate chondrocytes. 
Biochim Biophys Acta. 1999 Jan 11;1448(3):500–
6.

49.  Roberts S, Narisawa S, Harmey D. Functional 
involvement of PHOSPHO1 in matrix vesicle–
mediated skeletal mineralization. Journal of 
Bone and [Internet]. 2007; Available from: 
https://onlinelibrary.wiley.com/doi/abs/10.1359/
jbmr.070108

50.  Boskey AL, Maresca M, Ullrich W, Doty SB, Butler 
WT, Prince CW. Osteopontin-hydroxyapatite 
interactions in vitro: inhibition of hydroxyapatite 
formation and growth in a gelatin-gel. Bone Miner. 
1993 Aug;22(2):147–59.



4528      Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No.4

51.  Azuma K, Shiba S, Hasegawa T, Ikeda K. 
Osteoblast‐specific γ‐glutamyl carboxylase‐
deficient mice display enhanced bone formation 
with aberrant mineralization. Journal of Bone 
and [Internet]. 2015; Available from: https://
asbmr.onlinelibrary.wiley.com/doi/abs/10.1002/
jbmr.2463

52.  Kirsch T, Harrison G, Worch KP, Golub EE. 
Regulatory roles of zinc in matrix vesicle-mediated 
mineralization of growth plate cartilage. J Bone 

Miner Res. 2000 Feb;15(2):261–70.

53.  Corsi A, Xu T, Chen XD, Boyde A. Phenotypic 
effects of biglycan deficiency are linked to collagen 
fibril abnormalities, are synergized by decorin 
deficiency, and mimic Ehlers‐Danlos‐like changes 
in …. Journal of Bone and [Internet]. 2002; 
Available from: https://onlinelibrary.wiley.com/
doi/abs/10.1359/jbmr.2002.17.7.1180 



Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4      4529

Brain Distinguish Speech From Music - A Review 

Praneeksha1, R. Gayatri Devi2 
1Research Associate, S, 2Assistant Professor, Department of Physiology, Saveetha Dental College and Hospital, 

Saveetha institute of medical and technical sciences (SIMATS), Chennai, India.

Abstract 
Human potential is available both to speak and to listen to music. These are the important features in a 
person’s life. Music aims at the language system’s own efficacy that relies on the disposition of speech. 
Both music and speech share a tone of voice. The Relationship between music and speech has been a 
topic of much debate. In general, the idea that we have a rational left brain and a creative right brain is 
a myth, but how the brain circuitry for processing music and language works is still not clear.The topic 
is important because it speaks directly to the nature of evolved human cognition, these features overlap 
at times which leads to neuro comparative study of this process. This review was done based on articles 
obtained from various platforms like PubMed, PubMed central and Google scholar. They were collected 
with a restriction in time basis from 1970-2020. The inclusion were original research papers, in vitro studied 
among various conditions and articles that contain pros and cons. Exclusion criteria came into account for 
review articles, retracted articles and articles of other languages. All the articles were selected based on 
the brain distinguishing between song and speech.The information about the brain separating speech from 
song was searched in relevant search engines and relevant researches. The Knowledge and current point 
of analysis. Then Consensus we’re established. This study explains that the right and left hemisphere of 
the brain distinguish between the song and speech and also this study gives clear information about the 
following. 

Keywords: Music, Speech, Hemispheres, Brain, Cognition 

Review Article

Introduction 

Human potential is available both to speak and to 
listen to music. These are the important features in a 
person’s life. Music aims at the language system’s own 
efficacy that relies on disposition of speech. Both music 
and speech share a tone of voice. Speech and music are 
human universals, and people around the world often 
blend them into vocal songs. This entwinement of the 
speech and music cognitive domains is a challenge 

for the auditory cognitive system. Speech and musical 
sound are thoughts that differ in details of their 
acoustic structure and thus activate different receptive 
preferences of the left and right auditory cortices of 
the brain. There are doubts about degradation in each 
acoustic dimension that would affect the brain activity. 
They found that degradation of the spectral dimensions 
only influenced activity in the right auditory cortex, and 
only during melody perception.in contrast, degradation 
of the temporal dimensions affected only the auditory 
cortex, and just during speech perception. This shows 
the differential response. Each hemisphere relies upon 
the kind of acoustical data in the stimulus. Music and 
speech exploit different ends of the spectro temporal 
continuum and that hemispheric specialisation may be 
the nervous system’s way of optimising the processing 
of these two communication methods. 

It has been known for decades that the two 
hemispheres respond to speech and music differently, 
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but the physiological basis for this difference remains 
a mystery1. Brain regions are similarly and differently 
involved in listening and converting the production of 
singing related to speech. Use of auditory motor self 
monitoring consonance in the singing, brain regions 
involved processes and prediction to be differentially 
active for singing more than for speech2. Neural 
connections help process music and speech coactivation 
of brain regions, neuroimaging studies neural circurities 
for language recycled during evolution for musicality 
served as a springboard for language emergence3. 
Brain regions frontal, temporal lobes, activates speech 
and song and its acoustic features4. Language focuses 
on Broca’s area, prefrontal cortex, Wernicke’s area, 
superior temporal gyrus. lexicon accessed,articulate 
fasciculus,Left and right brain, per motor,somato-
sensory and inferior temporal gyrus,left plenum 
temporal which has greater memory5. Previously our 
team has conducted numerous clinical trials,studies and 
reviews about the upcoming topics 6–12. The main aim of 
this study is to understand the difference and responses 
that separates the song from speech.

MATERIALS AND METHODS 

   This review was done based on articles obtained 

from various platforms like PubMed, PubMed central 
and Google scholar. They were collected with a 
restriction in time basis from 1970-2020. The inclusion 
were original research papers, in vitro studied among 
various conditions and articles that contain pros and cons. 
Exclusion criteria came into account for review articles, 
retracted articles and articles of other languages. All the 
articles were selected based on the brain distinguishing 
between song and speech. 

They are determined by article title, abstract and 
complete article. When article holder websites were 
analysed on the topic of brain distinguishing between 
speech and song, more than 2000 articles and based 
articles were found, when it was shortlisted based on 
inclusion and exclusion criteria, the number of articles 
were lowered to 100 articles. When timeline and other 
factors were quoted only 25 articles came into play. This 
article is reviewed from 25 articles collected. The data 
was collected and quality analysis of the collected data 
was done using Health Evidence’s Quality Assessment 
Tool (Health EvidenceTM Quality Assessment Tool, no 
date) and the data was shown in a tabular column. (Table 
1). The knowledge at current point of time analysed and 
thus the consensus was established. 

Table 1: QUALITY ANALYSIS OF THE STUDIES REFERRED : 

AUTHOR YEAR QUALITY ANALYSIS

Daniel Samler 2020 Strong(9)

Callan DE 2006 Moderate(6)

Jackendoff.R 2009 Moderate(6)

Belin.D 2000 Moderate(6)

Koelsch.S 2002 Moderate(7)

Jancke 2020 Moderate(7)

Peretz 2015 Moderate(6)

Evelina 2012 Strong(8)

Corinne 2013 Moderate(7)

Aniruddh 2013 Strong(8)

Samuel 2015 Moderate(7)

Baheerati 2018 Moderate(5)

Fathima 2016 Moderate(6)

Rj I 2016 Moderate(6)

Priya J 2015 Moderate(7)
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Dave PH 2016 Moderate(5)

Koelsch S 2002 Moderate(6)

David 2019 Moderate(6)

Shruthi 2018 Moderate(5)

Choudhari 2016 Moderate(7)

Iyer PK 2019 Moderate(6)

Gayatri 2018 Moderate(7)

Swathy 2015 Moderate(6)

Renuka 2015 Moderate(7)

Timothy CN 2019 Moderate(7)

Table 1: QUALITY ANALYSIS OF THE STUDIES REFERRED : 

Discussion

Two of the most uniquely human uses of sound is 
enabled by specialised neural systems in different brain 
hemispheres adapted to respond differently to specific 
features in the acoustic structure of the song.music and 
speech are often inextricably entwined and ability of 
human to recognise and separate words from melodies 
in a single continuous sound wave represent a significant 
cognitive challenge.Brain decode sound using two 
separate measures.one assesses how quickly sound 
fluctuates over time.The other detects the frequencies in 
a sound stroke.In left hemisphere you are much more 
likely to have a language impairment than if your stroke 
is in the right hemisphere.When it was scanned through 
fMRI it resulted that people decoded sounds same as 
the songbirds do by separating sounds time.Related 
elements from the frequencies it contains and processing 
the information using two different groups of specialised 
brain cells.Hence when song is heard it engages both the 
hemispheres. Degradation of the temporal information 
impaired speech recognition but not melody recognition.
On the other hand,the perception of the melody 
decreased only with spectral degradation of the song. 
There are certain researches that conclude that speech is 
separated in the left hemisphere of the brain and melody 
in the right hemisphere of the brain13. A particular 
article explained neural overlap occurs in music and 
speech14. Music has a high impact on people15. Several 
recent studies suggest that speech and music perception 
recruit shared computational systems,and a common 

substrate in the Broca’s area for hierarchical processing 
has recently been processed16. Growing body suggest 
musical training which has an impact in the processing 
of speech17. Previously our team has also conducted 
studies and done reviews most importantly based with 
lab animals 18–22 and few were in vitro23,2425. 

Limitations Of Study

● Intensive study can’t be done.

● Study could have been done by analysing or 
testing human beings.

● Basic Analysis gives inaccurate results. 

Future Scope

● Speech and song separation is only discussed 
within the right and left hemisphere.

● Physiological connections have been a mystery 
for which more research in the future could give answers.

● Future analysis done regarding this topic could 
bring clarity to the present researchers. 

Conclusion

   Brain is one of the important organs which 
controls the whole body. It has many functions by its 
neuronal connection. This review may help the people 
to understand better how the brain separates speech 
and song by the right and left hemisphere. This helps 
to interpret the neuronal connections and the control of 



4532      Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No.4

speech and song. 
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Abstract

The main aim of the study was to know about the various dental studies carried out on animal models. Animals 
have been targeted for various medical investigations for human observations. From the early nineteenth century, 
there was a significant increase in the use of animals for scientific experiments . Compared to small animal models 
like rodents, large animal models are superior in many aspects for the study of human diseases and pre-clinical 
therapies.This is significant to develop new medicines for newer diseases emerging day by day in the current world. 
Animals are also used for the safety test to know the potential of medicines before they are being clinically introduced 
in suffering patients to make sure it doesn’t show adverse effects and to check the safety of other chemicals as well. 
A review is done on different dental studies carried out in animal models which were collected from search engines 
like pubmed , google scholar, google chrome and from various research articles.Quality analysis was done using 
the ideal method. The review helps in attaining complete knowledge about dental related studies on animal models. 
Studies like these can prove to be helpful in further development concerned with humans. This review gives a clear 
view about the different dental studies carried out in animal models and it’s observation and outcomes. 
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Introduction 

   Animals are used in scientific research to help us 
understand our own bodies in a better way and how they 
work. This is significant to develop new medicines for 
newer diseases emerging day by day. Animals are also 
used to safety test potential medicines before they are 
tested in people to make sure it doesn’t show adverse 
effects and to check the safety of other chemicals as 
well. Animals , right from the fruit fly to the mouse, are 
widely used in scientific research occurring in numerous 
platforms1. They are very crucial for allowing scientists 
and researchers to learn more about human biology 
and health, and for multiple developments.The use 

of animals in scientific research has always been the 
subject of heated debate for the longest time. On the 
one hand it is considered morally wrong to use animals 
in this way solely for human benefit which is painful.
But, removing animals completely from the lab would 
impede the understanding of health and diseases, and 
consequently affect the development of new and vital 
treatments. Although sometimes these studies can reduce 
the quality of life of these animals , thorough regulations 
are in place appropriately to ensure that they are carried 
out in a proper way. To help minimise the harm animals 
usually experience while being studied in the laboratory, 
researchers are required to follow a set of these protocols 
which include the ‘three Rs’. 

These are

Replace: Replacing, where and whenever possible, 
experiments using animals with alternative techniques 
such as cell culture in microbiology labs, computer 
modelling or human volunteers instead of animals, 
everytime2. 

DOI Number: 10.37506/ijfmt.v14i4.12356
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Reduce: Reducing the number of animals being 
used and by improving experimental techniques and 
sharing information with other researchers so that the 
same experiments aren’t being done by the other fellow 
researchers.  

Refine: Refining the way the animals are being taken 
care of. To help minimise any kind of stress or pain, 
by using less invasive techniques wherever possible 
and improving medical care and living conditions for 
such animal models 3.Animals have been targets for 
investigations and observations for mankind.Animal 
research has been important in the development of 
many major medical advances. Studies that use animals 
have played a role in the prevention or treatment of 
conditions as diverse as tuberculosis, diabetes, polio, 
parkinson’s disease, muscular dystrophy and high blood 
pressure4. From the early nineteenth century , there 
has been a significant increase in the use of animal 
scientific experiments5. Studies carried out in ex-vivo I.e 
procedures done in animals for research are mainly done 
before performing them in-vivo. The most preferred 
animals used for medical and dental studies are rats, mice, 
guinea pigs, rabbits, beagle dogs, goats, and nonhuman 
primates6. The selection of an experimental model is 
determined according to research objectives, as well 
as constraints such as housing of large or nonstandard 
animals7,8.Small animal models generate substantial and 
relevant data on the interactions between the soft and 
hard tissue, especially during inflammation 9. 

On the other hand, the major drawback of using 
small animals is that they show very limited similarity 
in dentins of humans when dental experiments are 
concerned10. Compared to small animal models like 
rodents, large animal models are superior in many aspects 
for the study of human diseases and pre-clinical therapies 
but their usage is difficult11. The dental anatomy of larger 
species of animals resembles human dentoalveolar 
architecture more closely than that of smaller species12. 
They allow a more direct interpretation of the data and 
translation of the knowledge to clinical settings. Several 
large-animal species, such as nonhuman primates, dogs, 
sheep and miniature pigs, have been traditionally used 
in periodontal research. Nonhuman primates have oral 
structures and teeth similar to those of humans and 
have naturally occurring dental plaque, calculus, oral 
microbial pathogens and periodontal disease13. Mice are 

the smallest species used extensively in dental studies. 
There are several advantages of a mouse as a model. They 
are extremely cost-effective when compared to larger 
animals.Rabbits are also preferably good small animal 
models for studying the impact of inflammation on 
periodontal wound healing and regeneration. However, 
with the new advancement of ex vivo animal models, it 
has become easy to investigate disease pathogenesis and 
to test the efficacy of newer therapeutic modalities with 
the reduced usage of animal models14. 

The appropriate guidelines to use animals in 
researches is as follows :

● Depending only on the need,one should allow 
and provide facilities to use animal models for all kinds 
of research purposes.

● It is recommended for all the researchers that 
one should not use animals unless it is an unavoidable 
situation and circumstance.15

● It should be ensured that unnecessary pain or 
injury to the animals should be evaded.

● It should provide adequate care, housing, and 
make sure that the animal models used for research 
purposes are physically comfortable and in good state of 
health.

● Sources of experimental animals for research 
should be from recognized animal facilities where there 
will be availability of genetic, health, and nutritional 
status of each animal model.16

● It should provide training facilities to the 
scientific researcher and the supporting staff those who 
take care of the animals during experiment.17

● Alternative animal models should be used to 
replace experimental animals wherever possible and 
least usage should be kept in mind.18

● Procedures which are painful should ensure 
appropriate use of anesthesia. 

● Forming ethical committees will ensure the 
minimal usage of animal models.19

Different animal Profiles

It is extremely important to know about animal 
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profiles prior their use in any field of research. Animal profile includes physiological norms of commonly used 
laboratory models like mouse, rat, hamster, guinea pig, rabbit, cat, dog, and monkey etc. Maturity of age , adult 
weight, respiratory rate, rectal temperature, pulse rate per minute, and life span are some of the physiologic norms of 
the healthy animal models to follow during selection of research.2021 

Table 1.1 Different animal profiles used in various fields of research

Animal Age at 
maturity: adult weight: respiratory rate: rectal 

temperature:
pulse rate per 

min:  life span:

Mouse 6–8 weeks 25–30 g 90–180 per min 37.4°C 600 on average 1.5–2 years

Rat 10–12 weeks 200–300 g 80–150 per min 37.5°C 300 on average 2.5–3 years

Hamster 6–8 weeks 80–100 g 40–120 per min  37.6°C 450 on average 1.5–2 years

Guinea pig22 16–20 weeks 400–500 g 60–110 per min 38.6°C 150 on average 4–5 years

Rabbit 24–32 weeks 2–2.5 kg 35–56 per min 38.7°C 133 on average 4–5 years

Dog 23 1–1.2 years 12–15 kg 14–28 per min 38.6°C 95 on average 10–15 years

Monkey 24 4–5 years 10–12 kg 30–54 per min 38.4°C 200 on average 15–20 years

cat 30–35 weeks 3–5 kg 20–30 per min 39.5°C 110 on average 8–12 years

The current study discusses the various researches 
in the field of dentistry and related areas of interest. 
This study would enable one to know about procedures 
carried out in animal models and its outcome as well( 
figure 1). 

Materials And Methods

A review literature was done on different dental 
studies carried out in animal models. The system and 
data based searches for the relevant articles were done 

and collected from search engines like pubmed , google 
scholar, google chrome and from various research 
articles. The articles were primarily dated back till 2000 
but few references were dated even earlier. About 50 
articles were collected , analysed and reviewed. Quality 
analysis was done using the ideal method using the 
health evidence ( quality analysis tool ) and it was scored 
as weak , moderate and strong and also by grading them 
on various levels from level 1 to 5. 
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Figure 1: Flow chart describing the branches of studies involved. 

Discussion

Dental pharmacology and animal model

Treatment of acute pain after the removal of 
mandibular 3rd molars can be used to study in a dental 
pain model and compared to the analgesic efficacy of 
a new, orally administered NSAID, lornoxicam, with 
another potent NSAID in a double-blind. Placebo-
controlled randomized was used in the previous 
literature.25 

Oral and maxillofacial surgery 

The oral maxillofacial region of miniature pigs is 
similar to the ones seen in humans. The similarities 
include anatomy, physiological development , 
pathophysiology and the disease occurrence as well2627. 
Reaction of bone tissue was determined after placement 
of two different types of in vascularised bone grafting , 
the results revealed that a hydroxyapatite-coated implant 
as well as a titanium screw-type implant might be applied 
with a vascularized bone graft for jaw reconstruction.

Relationship between dental erosion and GERD

GERD-Gastro esophageal reflux disorder is a 
condition where the mucosal layer gets eroded due 
to stomach acid reflux into the esophagus . The study 
reveals the fact that there is an existence of a relationship 
between the dental erosion and GERD. Dental erosion 
was only detected in the reflux rats first .Relationship 
between dental erosion and GERD was observed First 
step of dental erosion caused by GERD is the loss of 
surface enamel induced by regurgitation of an acidic 
liquid and acidic gas28. 

Biocompatibility between dental materials 

The impact of bone compression on bone to implant 
contact of an osseointegration is called bone impact 
contact The biocompatibility of two implant materials, 
vitallium and poly-methyl methacrylate (PMMA), was 
evaluated in an animal model in which bone formation 
and resorption are independent of each other. Neither 
material accelerated resorption, but formation was 
inhibited 12% by vitallium and 38% by PMMA29. 
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Endosteal dental implants

One-hundred and twenty endosteal dental implants 
were inserted bilaterally in the mandibles of 30 adult 
mongrel dogs after bilateral extraction of all premolars.
describes an animal model that is useful in evaluating 
dental implant designs and compares the results with 
those from humans30. 

Regenerative endodontics

Study was done to investigate ferret cuspid teeth as a 
model to investigate the factors involved in regenerative 
endodontics.Each animal was anesthetized and perfused 
with 10% of buffered formalin31. Block sections 
including the mandibular and maxillary canine teeth and 
their surrounding periapical tissues were obtained then 
radiographed, decalcified, sectioned, and stained with 
the H and E (hematoxylin-eosin) to determine and study 
the various stages of apical closure in these teeth.Thus 
the study concludes that ferret cuspid teeth can be used 
to investigate various factors involved in regenerative 
endodontics that cannot be tested in human subjects 
easily 32. 

Speed surgical orthodontics(SSO) 

Speedy surgical orthodontics (SSO), which is 
an innovative orthodontic treatment, involves the 
application of orthopedic forces against temporary 
skeletal anchorage devices following the suprasegmental 
corticotomy to induce movement of specific dental 
segments33. For the study 5 beagle dogs were divided 
into 2 groups and their 6 maxillary incisors were 
retracted en masse by applying 500 g orthopedic force 
against a single palatal mini-plate.All animals were 
killed on the 70th day, and their periodontal structures 
were processed for histologic analyses and scanning 
electronic microscopy (SEM)3435. 

Effect of occlusal load

Evaluates the effect of occlusal overload (OV) on 
peri‐implant tissue health in animal studies.Data on OV 
on stable implants are limited and conflicting. OV may 
lead to bone loss in the presence of dental plaque and 
to an increase in BD in areas where plaque control is 
performed36. 

The complex microenvironment of any periodontal 
wound creates many challenges linked with multi 
tissue regeneration of periodontal lesions. Recent 
characterization of mesenchymal stem cells‐like 
populations residing in periodontal ligament tissues has 
shown that these cells exhibit features of postnatal stem 
cells. The aim of this study was to assess the regenerative 
potential of (PDLSCs) also called allogeneic periodontal 
ligament stem cells in a rat periodontal fenestration defect 
mode and to identify an optimal end time‐point suitable 
for quantitative assessment of tissue regeneration37. 

Radiology

Hepatic cryoablation was done in rabbits with 
VX2 tumors and in two healthy rabbits. Nonenhanced 
and dynamic contrast material–enhanced computed 
tomography (CT) and magnetic resonance (MR) imaging 
and power and color Doppler flow ultrasonography (US) 
were performed 7–8 days after cryoablation.In this 
animal model, recurrent tumor typically appeared as 
focal nodules at the cryolesion periphery. The rim and 
central foci of enhancement, doppler flow, and increased 
signal intensity on T2-weighted MR images can be 
normal findings after hepatic cryoablation38. 

Implantology

Development of optimal interface between bone 
orthopaedics and dental implants has been taking place 
for many years and animal models are often an essential 
step for testing of orthopaedic dental implants prior their 
use clinically in humans39. Some of the more commonly 
available and frequently used models are of the dog, 
sheep , goat, pig , rabbit for evaluation of bone-implant 
interactions40,41.Insertion Torque Resonance Frequency 
, Analysis of dental Implant systems in animal Model 
Loaded with Implants42.Thirty-two implants were 
placed in 16 beagle dogs maximum insertion torque 
values were recorded. After a healing period of 8 weeks 
the implants were loaded for 3 months , the animals were 
then sacrificed43. Studies from animal subjects indicate 
that irradiated bone has a greater risk of implant failure 
than non-irradiated bone44. Animal clinical studies differ 
on the importance of dose effect on implant location 
regarding implant survival4546. Influence of multiple 
variables with different animal models monkeys, dogs, 
pigs, rats, rabbits, sheep leading to results that might 
not be comparable reliably on clinical implications on 
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performance in humans , estimate percentage of patients 
who would experience different amounts apical root 
shortening47. Diamond coated titanium dental implant 
used in nanodentistry: Nano-crystalline diamond-coated 
titanium dental implants – A histomorphometric study 
in adult domestic pigs48.Twenty four MWP-CVD 
diamond-coated and twenty four un-coated dental 
titanium-alloy implants were placed in the frontal skull 
of eight adult domestic pigs. To evaluate the effects 
of the nano-structured surfaces on bone formation, a 
histomorphometric analysis was performed after 2 and 
5 months of implant healing.49 

Aesthetic dentistry

Hydrogen peroxidase, commonly known as H2O2 is 
a bleaching agent used in aesthetic dentistry. It possesses 
bleaching efficacy due to its ability of penetrating the 
tooth structures and oxidized organic molecules. The 
inflammatory tissue response in rats teeth after dental 
bleaching is performed and seems to be greater in 
diabetic rats. Reproducible Experimental model that 
directly relates Kronick biphosphate administration 
development, osteonecrosis with and without the 
extraction with no drug involved. New animal models 
of BRONJ after zoledronic acid administration, dental 
extractions achieving bone changes are similar or 
superior50. 

Inflammatory reaction infection

Diabetes mellitus is a complex multisystemic 
disorder with elevated prevalence. Patients’ diabetes 
with reduced resistance to bacterial infection and 
decreased tissue repair ability will eventually contribute 
to an increased susceptibility to inflammatory reactions 
infections51. 

DPSCs- Dental pulp stem cells:

Evaluating frequency of dental pulp stem cells for 
bone regeneration. Stem cells are the ones with self 
regenerating ability52. They are capable of differentiating 
into multiple cell lineages as a promising cell-based 
tissue. Significantly no healing period is generally 
accepted as a prerequisite for osseointegration of dental 
implantology5354. 

A histological assessment of intruded teeth:

The study evaluated the histological examination 
of surgical repositioning of the intruded dog hit upon 
the pulpal and surrounding tissue. 30 teeth in 10 adult 
dogs, between the age group of 2 to 4 were used. The 
observation was done at the seventh, 15th and 30th 
postoperative days; it was later concluded that the 
pulpal necrosis, external root resorption and losses were 
common sequelae to serve traumatic intrusions55. 

Canine periodontics

Periodontal disease refers to a group of inflammatory 
diseases caused by bacterial plaque in the periodontium 
and are ranged in various stages. Periodontal disease had 
an enormous impact on humans and veterinary medicines 
due to its high prevalence. The commonest animal as a 
periodontal disease model is the dog and they are used 
for having useful approaches for understanding human 
periodontal diseases in a new therapeutic and preventive 
measure56. 

Maxillary sinus floor elevation

The study uses 12 fresh heads of 4 merino sheep , 
4 Marciano granadina goats , 4 large white pigs. Two 
schools from each species were used and several 3-D 
pictures of them were taken. The study concludes that 
the approach of maxillary sinus in sheep, goat and pigs 
from the buckle vestibule required a previous surgical 
enlargement of the vestibule57. 

Animal model in oral cancer research

Oral cancer is the world‘s 11th most common 
human new place yeah. No animal model, of course, 
is perfectly applicable to any kind of human cancer. 
Even so, it is generally agreed that animal model is a 
virtually inevitable preclude to understanding how new 
development takes place and helps in assessing efficiency 
of new therapeutic approaches for such cases58. 

Conclusion

In conclusion, the review shows that there have been 
multiple experimental studies that have been carried 
out in animals and are being done currently as well the 
main purpose is to make the best out of these places ex- 
vivo studies. This will make future research easier and 
simpler by knowing appropriate usage of animal models 
and different procedures carried out in them. 



4540      Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No.4

Acknowledgement: The authors are thankful to 
Saveetha Dental College for providing a platform to 
express our knowledge.

Conflict of Interest: The author declares no conflict 
of interest. 

Ethical Clearance: As it is a review article so it is 
not required. 

References 

1.  Fejerskov O. Human Dentition and Experimental 
Animals [Internet]. Vol. 58, Journal of Dental 
Research. 1979. p. 725–34. Available from: http://
dx.doi.org/10.1177/002203457905800224011

2.  Selvan SR, Ganapathy D. Efficacy of fifth 
generation cephalosporins against methicillin-
resistant Staphylococcus aureus-A review 
[Internet]. Vol. 9, Research Journal of Pharmacy 
and Technology. 2016. p. 1815. Available from: 
http://dx.doi.org/10.5958/0974-360x.2016.00369.3

3.  Bernardino Í de M, de Macedo Bernardino Í, de Lima 
Farias Í, Cardoso AMR, Xavier AFC, Cavalcanti 
AL. Use of Animal models in Experimental 
Research in Dentistry in Brazil [Internet]. Vol. 14, 
Pesquisa Brasileira em Odontopediatria e Clínica 
Integrada. 2014. p. 17–21. Available from: http://
dx.doi.org/10.4034/pboci.2014.141.03

4.  Ashok V, Suvitha S. Awareness of all ceramic 
restoration in rural population [Internet]. Vol. 9, 
Research Journal of Pharmacy and Technology. 
2016. p. 1691. Available from: http://dx.doi.
org/10.5958/0974-360x.2016.00340.1

5.  Paixão RL, Schramm FR. Ethics and animal 
experimentation: what is debated? [Internet]. Vol. 
15, Cadernos de Saúde Pública. 1999. p. S99–110. 
Available from: http://dx.doi.org/10.1590/s0102-
311x1999000500011 

6.  Weinberg MA, Bral M. Laboratory animal models 
in periodontology. J Clin Periodontol. 1999 
Jun;26(6):335–40.

7.  Venugopalan S, Ariga P, Aggarwal P, Viswanath 
A. Magnetically retained silicone facial prosthesis. 
Niger J Clin Pract. 2014 Mar;17(2):260–4.

8.  Kannan A, Venugopalan S. A systematic review 
on the effect of use of impregnated retraction cords 

on gingiva [Internet]. Vol. 11, Research Journal 
of Pharmacy and Technology. 2018. p. 2121. 
Available from: http://dx.doi.org/10.5958/0974-
360x.2018.00393.1

9.  Ashok V, Nallaswamy D, Benazir Begum S, 
Nesappan T. Lip Bumper Prosthesis for an 
Acromegaly Patient: A Clinical Report. J Indian 
Prosthodont Soc. 2014 Dec;14(Suppl 1):279–82.

10.  Basha FYS, Ganapathy D, Venugopalan S. Oral 
Hygiene Status among Pregnant Women [Internet]. 
Vol. 11, Research Journal of Pharmacy and 
Technology. 2018. p. 3099. Available from: http://
dx.doi.org/10.5958/0974-360x.2018.00569.3

11.  Wang S, Liu Y, Fang D, Shi S. The miniature pig: 
a useful large animal model for dental and orofacial 
research. Oral Dis. 2007 Nov;13(6):530–7.

12.  Ajay R, Suma K, Ali S, Sivakumar JK, Rakshagan 
V, Devaki V, et al. Effect of surface modifications 
on the retention of cement-retained implant crowns 
under fatigue loads: An In vitro study [Internet]. 
Vol. 9, Journal of Pharmacy And Bioallied 
Sciences. 2017. p. 154. Available from: http://
dx.doi.org/10.4103/jpbs.jpbs_146_17

13.  Kantarci A, Hasturk H, Van Dyke TE. Animal 
models for periodontal regeneration and peri-
implant responses. Periodontol 2000. 2015 
Jun;68(1):66–82.

14.  Smith EL, Locke M, Waddington RJ, Sloan AJ. An 
Ex Vivo Rodent Mandible Culture Model for Bone 
Repair [Internet]. Vol. 16, Tissue Engineering Part 
C: Methods. 2010. p. 1287–96. Available from: 
http://dx.doi.org/10.1089/ten.tec.2009.0698

15.  Pasupuleti M, Molahally S, Salwaji S. Ethical 
guidelines, animal profile, various animal models 
used in periodontal research with alternatives and 
future perspectives [Internet]. Vol. 20, Journal of 
Indian Society of Periodontology. 2016. p. 360. 
Available from: http://dx.doi.org/10.4103/0972-
124x.186931

16.  Holmstrom SE, Bellows J, Juriga S, Knutson K, 
Niemiec BA, Perrone J, et al. 2013 AAHA dental 
care guidelines for dogs and cats. J Am Anim Hosp 
Assoc. 2013 Mar;49(2):75–82.

17.  Holmstrom SE, Fitch PF, Eisner ER. Veterinary 
Dental Techniques for the Small Animal 



Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4      4541

Practitioner. Elsevier Health Sciences; 2004. 701 p.

18.  Andreasen JO, Lauridsen E, Gerds TA, Ahrensburg 
SS. Dental Trauma Guide: a source of evidence-
based treatment guidelines for dental trauma. Dent 
Traumatol. 2012 Oct;28(5):345–50.

19.  Verstraete FJM, Milinda J Lommer DDA, Arzi B. 
Oral and Maxillofacial Surgery in Dogs and Cats - 
E-Book. Elsevier; 2019. 640 p.

20.  Wiggs RB, Lobprise HB. Veterinary Dentistry: 
Principles and Practice. Wiley-Blackwell; 1997. 
748 p.

21.  Fong H, Foster BL, Sarikaya M, Somerman MJ. 
Structure and mechanical properties of Ank/Ank 
mutant mouse dental tissues—An animal model 
for studying periodontal regeneration [Internet]. 
Vol. 54, Archives of Oral Biology. 2009. p. 570–
6. Available from: http://dx.doi.org/10.1016/j.
archoralbio.2009.02.011

22.  Teaford MF, Walker A. Dental microwear in 
adult and still-born guinea pigs (Cavia porcellus) 
[Internet]. Vol. 28, Archives of Oral Biology. 
1983. p. 1077–81. Available from: http://dx.doi.
org/10.1016/0003-9969(83)90067-5

23.  Parr GR, Kirk Gardner L, Steflik DE, Sisk 
AL. Comparative implant research in dogs: A 
prosthodontic model [Internet]. Vol. 68, The 
Journal of Prosthetic Dentistry. 1992. p. 509–14. 
Available from: http://dx.doi.org/10.1016/0022-
3913(92)90420-f

24.  Lehner T, Challacombe SJ, Caldwell J. An 
experimental model for immunological studies of 
dental caries in the rhesus monkey [Internet]. Vol. 
20, Archives of Oral Biology. 1975. p. 299–304. 
Available from: http://dx.doi.org/10.1016/0003-
9969(75)90018-7

25.  Nørholt SE. Treatment of acute pain following 
removal of mandibular third molars [Internet]. Vol. 
27, International Journal of Oral and Maxillofacial 
Surgery. 1998. p. 1–41. Available from: http://
dx.doi.org/10.1016/s0901-5027(98)80001-5

26.  Baum BJ, Zheng C, Cotrim AP, Goldsmith CM, 
Atkinson JC, Brahim JS, et al. Transfer of the 
AQP1 cDNA for the correction of radiation-
induced salivary hypofunction [Internet]. Vol. 
1758, Biochimica et Biophysica Acta (BBA) - 

Biomembranes. 2006. p. 1071–7. Available from: 
http://dx.doi.org/10.1016/j.bbamem.2005.11.006

27.  Bermejo A, González O, González JM. The pig 
as an animal model for experimentation on the 
temporomandibular articular complex [Internet]. 
Vol. 75, Oral Surgery, Oral Medicine, Oral 
Pathology. 1993. p. 18–23. Available from: http://
dx.doi.org/10.1016/0030-4220(93)90399-o

28.  Higo T, Mukaisho K, Ling Z-Q, Oue K, Chen 
K-H, Araki Y, et al. An animal model of intrinsic 
dental erosion caused by gastro-oesophageal reflux 
disease. Oral Dis. 2009 Jul;15(5):360–5.

29.  Schuurs A. Pathology of the Hard Dental Tissues. 
John Wiley & Sons; 2012. 456 p.

30.  Ganapathy D, Sathyamoorthy A, Ranganathan H, 
Murthykumar K. Effect of Resin Bonded Luting 
Agents Influencing Marginal Discrepancy in All 
Ceramic Complete Veneer Crowns. J Clin Diagn 
Res. 2016 Dec;10(12):ZC67–70.

31.  Ariga P, Nallaswamy D, Jain AR, Ganapathy DM. 
Determination of Correlation of Width of Maxillary 
Anterior Teeth using Extraoral and Intraoral 
Factors in Indian Population: A Systematic Review 
[Internet]. Vol. 9, World Journal of Dentistry. 
2018. p. 68–75. Available from: http://dx.doi.
org/10.5005/jp-journals-10015-1509

32.  Torabinejad M, Corr R, Buhrley M, Wright 
K, Shabahang S. An Animal Model to Study 
Regenerative Endodontics [Internet]. Vol. 37, 
Journal of Endodontics. 2011. p. 197–202. Available 
from: http://dx.doi.org/10.1016/j.joen.2010.10.011

33.  Subasree S, Murthykumar K, Dhanraj. Effect of 
Aloe Vera in Oral Health-A Review [Internet]. Vol. 
9, Research Journal of Pharmacy and Technology. 
2016. p. 609. Available from: http://dx.doi.
org/10.5958/0974-360x.2016.00116.5

34.  Kim H-S, Lee Y-J, Park Y-G, Chung K-R, Kang 
Y-G, Choo H, et al. Histologic assessment of the 
biological effects after speedy surgical orthodontics 
in a beagle animal model: a preliminary study 
[Internet]. Vol. 41, The Korean Journal of 
Orthodontics. 2011. p. 361. Available from: http://
dx.doi.org/10.4041/kjod.2011.41.5.361

35.  Ranganathan H, Ganapathy DM, Jain AR. Cervical 
and Incisal Marginal Discrepancy in Ceramic 



4542      Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No.4

Laminate Veneering Materials: A SEM Analysis. 
C                                                                        ontemp 
Clin Dent. 2017 Apr;8(2):272–8.

36.  Chambrone L, Chambrone LA, Lima LA. Effects of 
Occlusal Overload on Peri-Implant Tissue Health: 
A Systematic Review of Animal-Model Studies 
[Internet]. Vol. 81, Journal of Periodontology. 
2010. p. 1367–78. Available from: http://dx.doi.
org/10.1902/jop.2010.100176

37.  Jyothi S, Robin PK, Ganapathy D, Anandiselvaraj. 
Periodontal Health Status of Three Different 
Groups Wearing Temporary Partial Denture 
[Internet]. Vol. 10, Research Journal of Pharmacy 
and Technology. 2017. p. 4339. Available from: 
http://dx.doi.org/10.5958/0974-360x.2017.00795.8

38.  Kuszyk BS, Boitnott JK, Choti MA, Bluemke 
DA, Sheth S, Magee CA, et al. Local Tumor 
Recurrence Following Hepatic Cryoablation: 
Radiologic-histopathologic Correlation in a Rabbit 
Model [Internet]. Vol. 217, Radiology. 2000. p. 
477–86. Available from: http://dx.doi.org/10.1148/
radiology.217.2.r00nv41477

39.  Pearce AI, AO Research Institute, AO Foundation, 
Clavadelerstrasse, Davos, Switzerland, et al. 
Animal models for implant biomaterial research 
in bone: A review [Internet]. Vol. 13, European 
Cells and Materials. 2007. p. 1–10. Available from: 
http://dx.doi.org/10.22203/ecm.v013a01

40.  Aerssens J, Boonen S, Joly J, Dequeker J. Variations 
in trabecular bone composition with anatomical 
site and age: potential implications for bone 
quality assessment [Internet]. Vol. 155, Journal of 
Endocrinology. 1997. p. 411–21. Available from: 
http://dx.doi.org/10.1677/joe.0.1550411

41.  Aerssens J, Boonen S, Lowet G, Dequeker J. 
Interspecies Differences in Bone Composition, 
Density, and Quality: Potential Implications 
forin VivoBone Research1 [Internet]. Vol. 139, 
Endocrinology. 1998. p. 663–70. Available from: 
http://dx.doi.org/10.1210/endo.139.2.5751

42.  Geoghegan V. Political Ideologies: An Introduction. 
Routledge; 2003. 260 p.

43.  Okada GT, Wright KR, Torabinejad M, Bakland LK. 
OR 12 Modulation of replacement root resorption 
[Internet]. Vol. 25, Journal of Endodontics. 1999. 
p. 285. Available from: http://dx.doi.org/10.1016/

s0099-2399(99)80172-1

44.  Ihde S, Kopp S, Gundlach K, Konstantinović VS. 
Effects of radiation therapy on craniofacial and 
dental implants: a review of the literature [Internet]. 
Vol. 107, Oral Surgery, Oral Medicine, Oral 
Pathology, Oral Radiology, and Endodontology. 
2009. p. 56–65. Available from: http://dx.doi.
org/10.1016/j.tripleo.2008.06.014

45.  Scolozzi P, Jaques B. Treatment of midfacial defects 
using prostheses supported by ITI dental implants. 
Plast Reconstr Surg. 2004 Nov;114(6):1395–404.

46.  Sawai T, Niimi A, Johansson CB, Sennerby L, 
Ozek K, Takahashi H, et al. The effect of hyperbaric 
oxygen treatment on bone tissue reactions to c.p. 
titanium implants placed in free autogenous bone 
grafts. A histomorphometric study in the rabbit 
mandible [Internet]. Vol. 9, Clinical Oral Implants 
Research. 1998. p. 384–97. Available from: http://
dx.doi.org/10.1034/j.1600-0501.1996.090604.x

47.  Duraisamy R, Krishnan CS, Ramasubramanian H, 
Sampathkumar J, Mariappan S, Navarasampatti 
Sivaprakasam A. Compatibility of Nonoriginal 
Abutments With Implants: Evaluation of Microgap 
at the Implant-Abutment Interface, With Original 
and Nonoriginal Abutments. Implant Dent. 2019 
Jun;28(3):289–95.

48.  Ganapathy DM, Kannan A, Venugopalan S. Effect 
of Coated Surfaces influencing Screw Loosening in 
Implants: A Systematic Review and Meta-analysis 
[Internet]. Vol. 8, World Journal of Dentistry. 
2017. p. 496–502. Available from: http://dx.doi.
org/10.5005/jp-journals-10015-1493

49.  Metzler P, von Wilmowsky C, Stadlinger B, 
Zemann W, Schlegel KA, Rosiwal S, et al. Nano-
crystalline diamond-coated titanium dental implants 
– A histomorphometric study in adult domestic pigs 
[Internet]. Vol. 41, Journal of Cranio-Maxillofacial 
Surgery. 2013. p. 532–8. Available from: http://
dx.doi.org/10.1016/j.jcms.2012.11.020

50.  Barbosa JG, Benetti F, de Oliveira Gallinari M, 
Carminatti M, da Silva ABD, Lopes INI, et al. 
Bleaching gel mixed with MI Paste Plus reduces 
penetration of H2O2 and damage to pulp tissue and 
maintains bleaching effectiveness [Internet]. Vol. 
24, Clinical Oral Investigations. 2020. p. 1299–
309. Available from: http://dx.doi.org/10.1007/



Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4      4543

s00784-019-03009-5

51.  Bender I, Bender A. Diabetes Mellitus and 
the Dental Pulp [Internet]. Vol. 29, Journal of 
Endodontics. 2003. p. 383–9. Available from: 
http://dx.doi.org/10.1097/00004770-200306000-
00001 

52.  Vijayalakshmi B, Ganapathy D. Medical 
management of cellulitis [Internet]. Vol. 9, 
Research Journal of Pharmacy and Technology. 
2016. p. 2067. Available from: http://dx.doi.
org/10.5958/0974-360x.2016.00422.4

53.  Pan S, Dangaria S, Gopinathan G, Yan X, Lu X, 
Kolokythas A, et al. SCF Promotes Dental Pulp 
Progenitor Migration, Neovascularization, and 
Collagen Remodeling – Potential Applications 
as a Homing Factor in Dental Pulp Regeneration 
[Internet]. Vol. 9, Stem Cell Reviews and Reports. 
2013. p. 655–67. Available from: http://dx.doi.
org/10.1007/s12015-013-9442-7

54.  Yamada Y, Ito K, Nakamura S, Ueda M, 
Nagasaka T. Promising Cell-Based Therapy 
for Bone Regeneration Using Stem Cells from 

Deciduous Teeth, Dental Pulp, and Bone Marrow 
[Internet]. Vol. 20, Cell Transplantation. 2011. 
p. 1003–13. Available from: http://dx.doi.
org/10.3727/096368910x539128

55.  Cunha RF, Pavarini A, Percinoto C, Oliveira 
Lima JE. Pulpal and periodontal reactions of 
immature permanent teeth in the dog to intrusive 
trauma [Internet]. Vol. 11, Dental Traumatology. 
1995. p. 100–4. Available from: http://dx.doi.
org/10.1111/j.1600-9657.1995.tb00467.x

56.  Nastri L, Caruso U. Alternative Treatment 
Approaches in Chronic Periodontitis: Laser 
Applications [Internet]. Pathogenesis and 
Treatment of Periodontitis. 2012. Available from: 
http://dx.doi.org/10.5772/31640

57.  Estaca E, Cabezas J, Usón J, Sánchez-Margallo 
F, Morell E, Latorre R. Maxillary sinus-floor 
elevation: an animal model. Clin Oral Implants 
Res. 2008 Oct;19(10):1044–8.

58.  Mognetti B, Di Carlo F, Berta GN. Animal 
models in oral cancer research. Oral Oncol. 2006 
May;42(5):448–60. 



4544      Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No.4

Lasers in Endodontics- A Review of Literature

P.A.Vasishta1, K Anjaneyalu2, Vinay Sivaswamy3, K Anjaneyalu4

1Research Associate, 2Reader, Department of Conservative and Endodontics, 3Associate Professor, Department of 
Prosthodontics, 4Reader, Department of Conservative and Endodontics, Saveetha Dental College and Hospitals, 
Saveetha Institute of Medical and Technical Science (SIMATS), Saveetha University, 162, PH Road, Chennai-77, 

Tamilnadu, India

Abstract 
Lasers are commonly used to reshape our gums during root canal procedures and to kill bacteria. Application 
of lasers in dentistry has been increased due to its safety and effectiveness in dental treatments. Lasers have 
been used as coadjuvant treatment in endodontic therapy with respect to both low-intensity laser therapy 
(LILT) and high-intensity laser treatment (HILT) to improve clinical procedures’ success rate. The major 
procedures done with lasers in endodontics are dentin hypersensitivity, removal of carious tissues, tooth 
preparations, pulp capping or pulpotomy and also in root canal treatment.Lasers are often used to remove 
mouth lesions and to soothe discomfort. A thorough literature search was performed using the database 
like Pubmed, google scholar, BioRxiv, MESH database using the keywords ‘light amplification device’ 
and ‘Endodontics’ and also their types with no date and year restrictions.12 articles with similar data have 
been found which were analysed and have been included in this study. Talulation were done using google 
documents. The recent articles discussed in this study help us in gaining further knowledge about lasers and 
their usage in endodontics. The various methods of using lasers discussed in this article has been widely 
used by dental practitioners with 100% success rate. So it has been concluded that lasers are well established 
instruments. Upcoming research based on lasers are showing more benefits and ability to perform less 
invasive procedures with greater comfort of patients has led to the development of lasers in modern dentistry 
especially in endodontics. 

Keywords: Endodontics; Light amplification devices; Soft tissue and hard tissue lasers; Diode lasers 
ablation; Analgesic effects. 

A Review Study

Introduction

   Lasers are generally used to reshape our gums 
during root canal procedures and to kill bacteria. Lasers 
can also be used for excising a small piece of tissue to 
examine cancer cells known as biopsy or removal of 
lesions. Lasers are also used to remove mouth lesions 
and soothe pain1.
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Application of lasers in dentistry has been increased 
due to its safety and effectiveness in dental treatments. 
The major procedures done with lasers in endodontics 
are dentin hypersensitivity, removal of carious tissues, 
tooth preparations, pulp capping or pulpotomy, enamel 
erosion , and also in root canal treatment. Lasers are 
also used for tooth bleaching and diagnosis of dental 
pulp vitality. Root canal preparation can also be done 
during Rotary instruments but dealing with lasers is 
comparatively easier1,2. 

The term LASER is an abbreviation for ‘Light 
Amplification by The stimulated Emission of 
radiation’. There are various types of application of 
lasers in endodontics that are mainly classified as hard 
tissue lasers and soft tissue lasers. Paste containing 
Bioactive Glass and Topical cream containing Casein 
Phosphopeptide has the ability to remineralize the tooth 
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structures3. The various hard tissue applications are to 
prevention of caries, bleaching, restorative removal and 
curing, cavity preparation, dentinal hypersensitivity and 
for various diagnostic purposes. Whereas incase of soft 
tissue application it includes wound healing, removal 
of hyperplastic tissue, Photodynamic therapy and also 
photostimulation of few lesions. Usage of lasers has 
been proved as the most effective treatment as it provides 
a painless, specific, efficient, cost efficient, scoreless 
and comfortable dental treatment4. When compared to 
previous studies post operative pain is felt after using 
endodontic needle and endoactivator which is now 
replaced by painless laser therapies. Carbon Dioxide, 
Neodymium Yttrium aluminium garnet and Er.YAG 
used in case of both hard and soft tissue application but 
this is quite an expensive treatment so not recommended 
most of the time and it may also cause pulpal injury. 
Usage of low cost devices is preferred widely known as 
Low level laser therapy or biostimulation3,5. 

Lasers after approaching an appropriate wavelength 
for melting the hard tissue, This is said to be the main 
application of laser technology In surgical endodontics6. 
Chlorhexidine with sodium hypochlorite, neem and tulsi 
can be used for irrigation during endodontic surgeries7,8. 
Lasers used for Dentinal hypersensitivity can be classified 
into low output power lasers and Middle output power 
lasers. Initially a low out power laser has been used to 
support wound healing and also healing of fractures9. 
They also have an anti-inflammatory effect which helps 
in stimulation of nerve cells10. 

Microwave Amplification by stimulated emission 
radiation was developed later. Lasers are used in 
determination of pulp vitality and also in Apicoectomy, 
Retrograde and endodontics apical cavity preparation 
and periapical curettage10. 

There are lasers Generate visible light, ultraviolet 
rays, Infrared rays, Invisible rays. Generally, electrons 
jump from higher energy levels to lower energy levels 
to emit light photons. Lasers are also used to diagnose 
Dental pulp vitality. The main aim of our study is to 
provide knowledge about usage and purpose of lasers in 
Endodontics11. 

Materials and Methods

   A thorough literature search was performed using 

the database like Pubmed,google scholar, BioRxiv, 
MESH database using the keywords ‘light amplification 
device’ and ‘Endodontics’ and also their types with no 
date and year restrictions. The language is restricted to 
English. 12 articles with similar data have been found 
which were analysed and have been included in this 
study. Talulation were done using google documents. 

Result and Discussion

Applications of lasers in endodontics

The main usage of lasers in endodontics will 
be discussed in this chapter. The first and foremost 
application as a diagnostic tool for endodontics is the 
analgesic effects of laser, Dentin hypersensitivity, 
Treatment of vital pulpal tissue by pulpectomy and 
direct pulp capping12. 

Root canal disinfection and irrigation, Access 
cavity preparation and root canal orifice enlargement13, 
Root canal wall preparation, sweeping of the root canal 
and irrigation, sterilisation or disinfection of the root 
canals14, obturation with gutta percha or resin, removal 
of the temporary cavity filling materials- Root canal 
sealing materials and also fractured instruments inside 
the root canal15. 

Lasers are also used incase of vertical root fracture 
diagnosis and treatment16, laser assisted obturation 
removal and gutta percha obturation material17.

Usage of lasers in endodontic surgeries include: 
Flap preparation, cutting bond to prepare window access 
to the apex of the roots18, Apicoectomy, Root end 
preparation for retro fill amalgam or composite and also 
for removal of pathological and hyperplastic tissue19 . 

Variation in between hard and soft tissue lasers 
and their application in endodontics

Hard tissue application is for prevention of caries, 
bleaching, restorative removal and curing, cavity 
preparation and also for diagnostic purposes but soft 
tissue laser application is for wound healing, removal 
of hyperplastic tissues to uncover the impacted tooth20. 

Mechanism of lasers

The first and foremost mechanism of lasers is the 
direct application of laser irradiation on the electric 
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activity of nerve fibres which happens within the dental 
pulp21. 

The second mechanism of lasers modification of 
the tubular structure of dentin by melting or fusing of 
hard tissue layer or smear layer and then subsequently 
dentinal tubules are sealed22. 

Lasers use Photo-Thermal and photomechanical 
effects which is resulting from the interaction of different 
wavelengths and various other parameters on the target 
tissue. Especially dentine, Smear layer, debris, residual 
pulp and bacteria in their aggregate forms23. 

This can also be told as a light beam from the optical 
fibre entering the tissue has been Absorbed in the blood 
cells and fibre tips and collects the scattered light which 
inturn provides information about the pulp vitality. This 
provides a painless, invasive and scarless treatment but 
takes longer than other vitality determination techniques. 

Lasers for diagnosing pulp vitality

LASER Doppler flowmetry is a minimally - intrusive 
assessment technique and measures the flow of pulp 
tissue through blood. Benefits include; The technique is 
more objective and more reliable in evaluating the Pulp 
Tissue Safety. These have benefits in data storage, for 
Measurements which are to be compared later. Includes 
drawbacks, Its technique is sensitive and requires putty 
splint preparation to hold the probes, and it’s costly24. 

Dentinal hypersensitivity

Lasers used in treatment are divided into two 
different groups: 1. Lasers with low power output (He-
Ne and Gallium / Aluminum/ Lasers with arsenide 
[Ga / Al / As]), 2. Lasers with low power output (Nd 
: YAG and CO2 Lasers) Lasers. Clinically and under 
SEM, Kumar and Mehta assessed the Nd : YAG Laser 
Irradiation Effectiveness alone and in combination 5% 
Sodium fluoride varnish used in dentine care feeling 
hypersensitive. They discovered Nd : YAG combination 
Laser and 5 percent varnish of sodium fluoride appeared 
to be impressive effectiveness as compared with a single 
therapy, Aranha et al. evaluated dentine hypersensitivity 
in the treatment of Impact of the lasers Nd : YAG and 
Er: YAG on dentine reduction permeability through 
sealing of open tubules. 

Tests showed that the Er : YAG laser was 60 mJ, 2 
Hz and the Nd : YAG laser is useful for decreasing at 
1.5 W, 15 Hz permeability to the dentin. Laser efficiency 
for treating DH varies from 5% to 100%, depending 
on the laser type and parameters to diagnosis. Studies 
suggested the Nd: YAG Laser, Er : YAG laser and 
Ga-Al-A reduced laser low-level hypersensitivity to 
dentine25. 

Root canal shaping

The shaping of root canals aims at removing organic 
tissues and facilitates irrigation and the obturation of 
canals. Laser spotlights can be delivered via an optical 
fiber that enables better delivery the root canals are open. 
The technique requires more extension of the root canal 
before the laser probes by conventional methods can be 
put into a canal26. 

Use of lasers in periradicular surgery

Apicectomy is an surgical procedure in which the 
root apex is used removes; removes adjacent periapical 
tissues and curetted simultaneously. LASER which is 
used for surgery in a bloodless Surgical environment by 
vaporization and coagulation of tissue and the sealing of 
little blood vessels. Where the cut surface irradiates, the 
surface is sealed and sterilised. Er : YAG laser could even 
cut hard dental tissue without substantial use damage to 
thermal or to structure. Miserendino which uses CO2 
lasers. The diagnosis of secondary apical abscess in an 
apicoectomy was capable of sealing the dentinal tubules 
in the apical portion of the rooting and sterilization of 
the Gouw-Soares region under investigation use of the 
Er: YAG, Nd: YAG and Ga-Al-As periapical lasers 
clinically performed surgery27. 

Photodynamic therapy for malignancies

This therapy has been employed Incase of oral 
mucosa malignancies particularly multi focal squamous 
cell carcinoma. Here there will be a generation of 
reactive oxygen species which inturn damages the cells 
associated with the blood vascular network directly and 
triggers necrosis and apoptosis. This activates the host 
immune response and promotes the anti tumour immunity 
by activating macrophages and T lymphocytes28. This 
treatment is very successful and approximately has a 
success rate of 90%. 



Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4      4547

Analgesic effects of the laser

Nd-YAG is widely used as an analgesia in 
endodontics. Wavelength of Nd-YAG interferes with 
the Sodium pump mechanism which inturn change the 
cell membrane permeability and also alter the endings 
of sensory neurons temporarily, Which leads to block 
depolarisation of C and A fibres of the nerves I.e fast 
and slow conduction fibres. Evaluation of pulp vitality 
can be done using an electric pulp tester28,29. This 
application in the oral cavity reduces the firing frequency 
of the nociceptors (Pain receptors). Local carbon dioxide 
laser irradiation will reduce the pain associated with 
orthodontic force application without involvement of 
the tooth30. 

Indications and contraindications of laser in 
endodontics:

Indication of lasers in endodontics are teeth with 
lateral canals which leads to periodontal involvement, 
Pulp necrosis and purulent pulpitis, gangrenous changes, 
periapical lesions upto 5mm or more31. 

Laser treatments cannot be done in person who 
have advanced periodontitis caries, deep crown and root 
fracture and obliterated root canals in endodontic treated 
teeth32. 

Application of carbon dioxide lasers in 
endodontics:

Co2 lasers have been available in the medical and 
dental field for the past 25 years. They possess 10,600 nm 
of infrared wavelength that is highly absorbed by water. 
They are continuous wave lasers that can be operated in 
gated wave modes including super pulsed modes. Co2 
lasers have a bactericidal action but there are no reports 
shouting nerve analgesic Irradiation effects of Co2 lasers 
in endodontics33. This laser can be used for performing 
root canal procedures. 

Application of nd yag lasers in endodontics:

ND YAG lasers have a wavelength of 1064 nm and 
can be used to extract bacteria from contaminated teeth34. 
This is the first true pulsed laser introduced in dentistry. 
ND YAG lasers are used for cleaning and shaping in 
endodontics and they also play a role of analgesia. They 
are very effective in prevention of dental decay35. 

Xenon fluoride lasers

Xenon fluoride lasers are used to seal the 
exposed dentinal tubules. They are also used for pulp 
capping,checking the pulp vitality and for root canal 
treatments In endodontics. They have a visible light of 
400nm -750nm and this is commonly used in endodontic 
treatments. Chlorhexidine helps in local intensity 
enhancement of lasers36. 

Table: 1: Lasers in Endodontics:

Lasers in endodontics wavelength uses in endodontics 

CO2
Beam of Infrared light with the principle 
wavelength bands cantering on 9.4-10.6 

micrometers 

Dentinal hypersensitivity, pulp capping and 
pulpotomy, modifications of root canal walls, 

sterilisation of root canal system 

Argon 488nm(Blue)- peak and 514nm(green)-
Relatively short caries removal, Root canal and tooth preparation 

Nd:YAG infrared-1064nm
used for root canal wall preparation, smear layer 

can be eradicated completely with sealing of 
dentinal tubules.

Er:YAG infrared light-2940 nm access cavity preparation, root canal shaping and 
cleaning



4548      Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No.4

Laser safety

Even though lasers are very easy to use there are 
few precautions that have to be taken care of while using 
lasers. First precaution is usage of protective eye wear 
with a specific wavelength. Warning sign supposed to be 
posted outside the nominal hazard zone37. Every office 
should be appointed with an laser safety officer to proper 
usage of lasers, to coordinate the staff in training and to 
check the use of protective eyewear and also to prevent 
laser injury and to provide treatment on inflammation 
caused due to lasers38. 

Commercially available lasers

1)Dentsply sirona:

These majorly manufacture diode lasers, they are 
soft tissue lasers used in wound healing and periodontal 
treatments39.

2)Biolase:

Biolase epic pro soft tissue lasers, This Laser has 
greater penetration, control and consistency than Co2 
Laser40.

3)Picasso:

Picasso lite is a laser used in soft tissues and is used 
for surgical procedures in soft tissue. This Laser has a 
multi tip handpiece.41

4)Fotona:

Fotona sky plus is an Er.YAG Laser with a 
wavelength at 2940nm, it is used in both hard tissue and 
soft tissue lasers. This is a highly customisable Laser42. 

Conclusion

So it has been concluded that lasers are well 
established instruments. Upcoming research based on 
lasers are showing more benefits and ability to perform 
less invasive procedures with greater comfort of patients 
has led to the development of lasers in modern dentistry 
especially in endodontics. 
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Abstract 
Dermal fillers are gel like substances which are injected beneath the skin.It is also used to soften creases 
and enhance facial contour. The potential promise of the role of dermal fillers in Aesthetic dentistry involves 
important clinic uses. Dermal fillers are an important tool in the armamentarium of an aesthetic surgeon in 
the management of ageing skin. A surge within the use of fillers has been witnessed thanks to increasing 
awareness among people, easy availability of fillers and increased enthusiasm amongst the dermatologists 
and plastic surgeons to use this modality. In this era of evidence-based medicine and litigations against 
doctors, Oral Surgeons should be vigilant about different acts of omission and commission in the use of 
fillers.Dermal fillers have revolutionized the sector of cosmetic dermatology, as evidenced by the presence 
of an outsized number of products within the market. Even though fillers have been classified as a cosmetic 
device and have been FDA approved only for wrinkle management, they have been used for several other 
aesthetic and non-aesthetic indications too. This article briefly discusses the dos and don’ts with reference 
to dermal fillers.The review is done to fulfill the need to evaluate prevailing awareness regarding the 
application of dermal fillers in dentistry. Further, the review aims to establish the differences between filler 
injections in a dental procedure. The review also aims to consolidate recent advances in dermal fillers and 
its subsequent role in cosmetic dentistry.Search engines like NCBI- pubmed,mesh, google scholar were 
used to review articles since the year 2000 which were consolidated and analysed. The review provided an 
extensive outlook regarding the popularity ,extent of use ,demand and its advanced administrative techniques 
in aesthetic dentistry . 

Keywords: Dermal Fillers, Aesthetic Dentistry ,Fillers ,Facial Enhancement. 

 Review of Literature

Introduction 

Dermal fillers are agents which can be injected 
beneath the skin inorder to restore or enhance facial 
aesthetics1. According to a study by Al Hamdan2. it is 
proved to be an effective non surgical solution when 
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compared to invasive cosmetic surgical procedures3. 
Common comparison between filling agents like 
hyaluronic acid versus mechanism of action of botulism 
toxin is always a debate in terms of efficiency 4. 
Botulism toxin is a purified protein which is harmless 
to facial muscles thereby preventing wrinkling of skin5. 
However, there are significant differences between botox 
and dermal fillers in terms of durability, composition 
and mode of application6. 

Considered to be one of the popular facial 
rejuvenation treatments, which can be a cost-effective 
way to look younger without surgery or downtime, there 
are multiple options of FDA approved filler products 
recommended for surgical use7. Hyaluronic acid fillers 
are the common temporary fillers used , hence are mostly 
recommended for first-time filler patients8. These are 
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believed to typically last for 6 to 18 months9.Injections to 
the lips are expected to wear out a little faster than those 
present in the nasolabial folds10. Certain hyaluronic acid 
fillers, like VOLUMA, are deciphered to last longer, but 
are limited to certain areas, such as the buccal region11. 

Synthetic fillers tend to last much longer, since they 
are not readily absorbed by the body. They can be a 
great alternative for an indicative patient. Fat injections 
are expected to last indefinitely when compared to the 
synthetic fillers however, some of the injected fat is 
expected to not survive12. Initially, one could attempt 
to overfill the treatment area, resulting in a fuller look 
that will gradually settle into a more natural appearance 
later13 . Alternatives to dermal fillers include topical 
lotions, microdermabrasion and chemical peels.This 
review aims to differentiate the role of dermal fillers 
and its varied applications and limitations in modern 
dentistry14. 

TYPES OF DERMAL FILLERS IN 
AESTHETIC DENTISTRY 

Biodegradable fillers 

Biodegradable fillers are impermanent agents that 
can last for a limited time of volume augmentation, 
from months up to 12 months, but will eventually be 
metabolized by the body. Some of the quantity effect is 
thanks to a transient inflammatory response to skin fillers 
with associated edema. However, these volume effects 
will diminish soon after injection.3 Subsequent fibroblast 
activation and neocollagenesis are often another two 
factors for volume augmentation, but they only end in 
partial filler engraftment into the encompassing tissue. 
Current biodegradable fillers stimulate neocollagenesis 
for more sustained aesthetic improvements and carry a 
coffee risk of adverse events or serious complications. 
Although permanent agents offer significant clinical 
benefits, short-term of volume effect, simple correction 
and sometimes reversible within the event of adverse 
effects make biodegradable fillers attractive to patients 
and plastic surgeons worldwide.

Generally, biodegradable filler spread on the 
market currently includes: mucopolysaccharide (HA), 
bovine collagen, calcium hydroxylapatite (CaHA) and 
injectable poly-L-lactic acid (PLLA). 

Platelet rich plasma: 

Platelet-rich fibrin matrices derived through the 
collection and centrifugation of blood, is approved by 
the FDA as a medical device designed for the safe and 
rapid preparation of autologous platelet-rich plasma 
(PRP) for use in orthopedic surgery. For cosmetic 
applications, PRP is injected into the face to stimulate 
cell proliferation via the discharge of growth-promoting 
proteins3.Histological examination shows activated 
fibroblasts and new collagen deposition at the site of 
injection5. Injection is an office-based procedure used 
to fill scars and rhytides with only minor transient 
ecchymosis and edema.Additional studies are required 
to evaluate the efficacy and safety of platelet-rich fibrin 
matrices for soft-tissue augmentation15. 

Injectable poly-l-lactic acid: 

Injectable PLLA is biocompatible, biodegradable, 
biostimulatory, synthetic filler that has got to be injected 
into the reticular dermis or subcutaneous fat. Animal 
studies have revealed that PLLA are ready to stimulate 
the proliferation of dermal fibroblasts with subsequent 
endogenous production of collagen. Histological studies 
in humans have shown gradual dissolution of the injected 
PLLA and dermal in-growth of type I collagen over 8 to 
30 months after injection. PLLA is gradually degraded 
by nonenzymatic hydrolysis into water and CO2 over 
approximately 9 to 24 months.16 

Short-term adverse events, including swelling, 
bruising, erythema, pain, inflammation, and pruritus, are 
frequently, but they usually disappear in a few days. The 
rate of granuloma formation has been reported as high 
as 44%.The formation of granuloma greatly influences 
patient’s appearance. Treatment of granulomas 
includes surgical excision and intralesional injection of 
corticosteroids. Surgical excision isn’t recommended 
except as a final resort. The corticosteroids used to treat 
granulomas need to be injected repeatedly. There are 
also severe systemic adverse effects, which is very rare, 
with only one case reported as an anaphylactic reaction 
necessitating treatment interruption.17 

Calcium hydroxylapatite (CaHA): 

CaHA may be a biocompatible, biodegradable, 
resorbable and biostimulatory filler that contains 
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microspheres which may stimulate the endogenous 
production of collagen. The product features a texture 
resembling native soft tissue and migration is minimal. 
Histopathologically, microspheres of CaHA stimulate 
almost no foreign body reaction and that they appear 
bluish in color and round or oval in shape. It is suggested 
that the microspheres of this implant are degraded 
by enzymatic breakdown instead of phagocytosis. 
Injectable microspheres of CaHA are successfully used 
for correction of lipoatrophy of HIV patients receiving 
antiprotease treatment and for smoothing moderate 
wrinkles3. When this agent is injected within the lips, it 
tends to induce a high incidence of nodules. Migration to 
a distant location from the injection site, a foreign body 
granulomatous reaction, seen as blue-gray microspheres 
in the extracellular matrix or within multinucleated giant 
cells has also been reported6. 

Polylactone based dermal filler: 

A promising new biodegradable collagen stimulatory 
filler, composed of 70% aqueous carboxymethylcellulose 
(CMC) gel carrier and 30% synthetic polycaprolactone 
(PCL) microspheres has recently been introduced to the 
market. Its unique tuneable longevity gives the dermal 
filler variable durations for up to 4 years and is therefore 
ideal for those seeking long-lasting results.18 

The PCL-based dermal filler is proved to be safe and 
sturdy in use in facial treatment and in hand rejuvenation 
during a clinical test .However, further clinically study 
and safety study should be introduced before it might be 
finally used as a bio stimulory filler in human.18 

Cross linked cmc: 

Five-eight chemically cross-linked CMC is now 
available as skin filler for the correction of facial defects 
and imperfections. It was first used in the pharmaceutical 
industry since the 1960s as an excipient and for drug 
delivery. A commercially available product supported 
cross-linked CMC is Erelle™ (Total Action, Bioitech 
Italy Ltd, Rome, Italy). It consists of a non-particulate, 
viscoelastic, monophasic gel supported cross-linked 
CMC in isotonic saline . One study of CMC injection in 
350 patients with 3-year follow-up revealed that CMC 
could effectively and durably correct nasolabial wrinkles 
for 9-12 months4. 

Autologous fat: 

Fat grafting is revolutionizing cosmetic surgery 
by providing methodologies to less invasively transfer 
adipose tissue . The initial attempts at soft-tissue 
augmentation revolved round the surgical use of 
autologous fat to reconstruct facial scars in 1893.It then 
were largely used for nasolabial folds injection, forehead 
augmentation, temporal augmentation, mid face lift. PRP 
and cell-assisted lipotransfer using adipose-derived stem 
cells have recent been developed to enhance the survival 
rate of fat grafting19 . Adverse effects include prolonged 
edema and ecchymosis which can fade several days after 
injection. There is also a risk of necrosis and infection20. 

Permanent fillers 

Permanent fillers include polymethyl-
methacrylate (PMMA), silicone, polyacrylamide 
hydrogel, polyvinylpyrrolidone-silicone suspension, 
polyalkylimide gel, polyvinylhdydroxide microspheres 
suspended in polyacrylamide gel .Permanent fillers 
are non-resorbable and will provide long-lasting 
revolumization results. They could also induce 
fibrogenesis and collagen production, but complications 
like granulomas are more frequent in injection with such 
filler21. 

Paraffins: 

Paraffins were initially used for aesthetic procedures 
to revive facial volume and contours, but complications 
like granulomas and paraffinomas years after treatment 
have restricted their use for aesthetic treatment.22,23 

Silicones: 

No silicone product for soft tissue augmentation has 
been approved by the FDA. The major indication for 
FDA-approved products is detachment of the retina with 
removal of the fabric after reattachment. In soft tissue 
augmentation, removal of silicone isn’t performed. 
The use of liquid silicon is off label. Adverse effects 
have also been noted after use for tissue augmentation. 
After illegal silicone injection, the silicone embolism 
syndrome has been observed with potential fatal 
outcome in 24% of patients. Symptoms and signs of 
the “silicone syndrome” include dyspnea, fever, cough, 
hemoptysis, pain , hypoxia, alveolar hemorrhage, 
and altered consciousness.24,25they need almost been 
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abandoned nowadays. 

Poly methyl – methacrylate: 

PMMA is rigid, transparent and colorless, 
thermoplastic permanent skin filler with low cost, easy 
accessibility, and potential to realize lasting results. 
PMMA injections are related to several side effects; 
especially they’ll cause some undesirable effects within 
the eyelids and periocular region.

First-generation polymerized PMMA microspheres 
are purified with diameter greater than 20 μm, which 
may produce foreign body granulomas. Complications 
of PMMA injection were classified as nodular masses, 
inflammation, allergies and skin hypopigmentation. 
The most affected sides were the lips (46%), followed 
by periocular, nasolabial folds, forehead, and cheeks. 
PMMA injection to the periocular region may lead 
to erythema, hardening of the local tissues, edema, 
and formation of nodules and eyelid malposition, 
which are associated with fibrotic nodules, giant cell 
inflammation26. 

Polyacrylamide gel (aquamid): 

Aquamid has been used extensively for soft tissue 
augmentation and body contouring for two decades.
Aquamid may be a biocompatible and nonabsorbable 
hydrogel consisting of 97.5% water and a couple of 
5% cross-linked polyacrylamide (PAAG). The gel is 
manufactured through polymerization of the acrylamide 
monomers and N, N’-methylenbisacrylamide. Aquamid 
is currently approved in several countries in Europe, 
European Conformity marked in Europe in 2001 for 
facial augmentation and minor body contouring, 

After injection, the implant is encapsulated and 
surrounded by fibroblasts and microphages, theoretically 
preventing migration. Many studies have supported the 
usage of Aquamid for the treatment of varied rhytides, 
facial contouring, and correction of HIV lipoatrophy. 

For the past decade, Aquamid has gained popularity 
as injectable filler. Similar to other facial fillers, there are 
reported cases of inflammation, nodule and granuloma 
formation, and delayed hypersensitivity reactions. 27 

Polyvinylpyrrolidone - silicone suspension : 

This is a permanent filler comprised of particles of 

polymerized silicone elastomer, 100-600 μm in size, 
dispersed during a carrier of polyvinylpyrrolidone .The 
suspension has been mostly used for lip augmentation 
and therefore the correction of facial rhytids. It should 
be injected in the subcutaneous tissue21. 

Polyvinylhydroxide microspheres suspended in 
polyacrylamide gel: 

This is a permanent filler composed of co of a 
suspension of 6 polyvinyl hydroxide microspheres 
suspended in 2.5% polyacrylamide gel and has been 
used mostly for lip augmentation .28 

APPLICATION OF DERMAL FILLERS IN 
AESTHETIC DENTISTRY 

Enhancement of micro aesthetics 

Therapeutically dermal fillers could be administered 
during the treatment of angular cheilitis 29It can be further 
used during volumerisation of interdental papilla loss 
(black triangles)and others30 Dermal fillers is known for 
its long history of use in facial aesthetics 30 At present, 
temporary options vary from hyaluronic acid,calcium 
hydroxyapatite ,polylactic acid and PMMA 31 

Hyaluronic acid is considered to be one of the 
extensively used dermal fillers. It’s primary application 
involves subperiosteal augmentation . It is done to 
aesthetically enhance esthetics.1It involves specific 
triangular spaces below the tooth contact 2According 
to the study done by Abdul Jabbar MH et al, 20111.
Hyaluronic acid is considered to be the chief requirement 
in the overlay technique procedures. 3 

Enhancement of macro esthetic profile 

Enhancement of macro esthetic profile is highly 
influenced by the type of dermal fillers used. Dermal 
fillers can be primarily employed for facial soft tissue 
augmentation as mentioned earlier. 4This can be 
correlated to the role of implants in micro aesthetics. 
5The procedures can be coupled with intra oral 
procedures to provide especially during the fabrication 
of prosthesis.6result in outstanding patient outcomes. 31 

Dermal fillers can be used to support the maxillary 
corners to partially edentulous patients especially in the 
cases of missing canines14. Lip augmentation involves 
support provision to lips ,shortening of lip length ,repose 
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and appearance of fuller maxillary lip32. It can also be 
incorporated in typical dental procedures in edentulous 
patients which can be extended to dentate as well19. 

RECENT ADVANCES IN DERMAL FILLERS 
IN AESTHETIC DENTISTRY 

   Ideal advance training methods along with 
experience and maintenance of the same proves 
extraordinary clinical results in clinical dentistry 
33Further ,safety during the use of dermal fillers can 
be constantly monitored by maintenance of long track 
record which will result in outstanding patient outcomes 
31 

As mentioned earlier, Hyaluronic acid is a naturally 
occurring substance which is a predominant component 
of human skin.12 It helps keep skin plump and hydrated. 
HA fillers are typically soft and gel-like. The results are 
temporary, lasting 6 to 12 months or longer before the 
body gradually and naturally absorbs the particles. Most 
HA fillers are infused with lidocaine to help minimize 
discomfort during and after treatment.34 FDA approved 
HA fillers include:

● Juvéderm products: Juvéderm XC, VOLUMA, 
VOLBELLA, VOLLURE

● Restylane products: Restylane, Restylane 
Silk, Restylane Lyft, Restylane Refyne, and Restylane 
Defyne

● Belotero Balance35 

Calcium hydroxylapatite is a naturally occurring 
substance, which is a primary component of our 
bones.36When used in a filler, the calcium particles are 
nearly microscopic and suspended in a smooth gel. 36The 
consistency of a CaHA filler is typically thicker than 
that of a hyaluronic acid filler and typically last longer 
as well, about 12 months for most patients.37 Calcium 
hydroxylapatite is also reported to help stimulate natural 
collagen production, and it is typically used for deeper 
lines and wrinkles. FDA approved CaHA fillers 
include Radiesse.38

Poly-L-lactic acid is a biocompatible , biodegradable 
synthetic substance. It has been used for many years in 
medical devices, such as dissolvable stitches. 39Poly-
L-lactic acid products are technically classified as 

“collagen stimulators,”40 as their main mechanism to 
smooth fine lines is by helping your skin rebuild natural 
collagen—the filler gel itself dissipates a few days after 
treatment. Poly-L-lactic acid is typically used to treat 
deep facial wrinkles, and results can last more than 2 
years.41 42 FDA approved Poly-L-lactic acid fillers 
include Sculptra Aesthetic.38

Polymethylmethacrylate (PMMA) is a synthetic, 
biocompatible substance that has been used in medicine 
for much of the last century.43 In dermal fillers, 
PMMA takes the form of a “microsphere” or tiny ball, 
that remains beneath the skin indefinitely to provide 
continued support.44PMMA fillers will also contain 
collagen, a naturally occurring substance in the skin 
that provides structure and firmness.45 FDA approved 
PMMA fillers include Bellafill (formerly known as 
Artefill).46 

COMPLICATIONS AND 
CONTRAINDICATIONS 

   Various patient related, skin related and systematic 
factors create a major impact during the administration 
of dermal fillers38. Hence contraindications should 
be known and instructions of use for the chosen filler 
is an essential criteria which is to be strictly adhered 
to. 47 48 Patients with multiple allergies and a history 
of anaphylaxis are advised not to be treated without 
prior care.49Moreover, prospective patients having 
abnormally thin skin, skin atrophy due to administration 
of corticosteroids or also due to long term topical/ peroral 
steroid use are commonly advised not to undergo such 
treatments.50 

Conditions like anetoderma, vermiculate 
atrophoderma, rheumatoid arthritis associated with skin 
thinning in the dorsum of the hand are contraindicated 
for superficial or medium depth placement fillers. One 
of the previous studies51, suggests that candidates with 
very eyelids,cheeks and many fine wrinkles are also 
contraindicated for fillers.52 

STRATEGIES TO DEAL WITH 
COMPLICATIONS 

Numerous complications can be prevented during 
intraoral treatment by exacerbating the infections 
adjacent to the region to be treated.53 Otherwise, 
which might result in complications due to the 
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presence of pathogenic substance/ organism at the 
site of administration. 51If a patient is suffering from 
an ongoing skin infection located close to site of filler 
administered, then it is required not to treat the patient till 
the subsidence of the ongoing infection.7 Various such 
conditions include viral infections like HSV, perioral 
human papillomavirus, mollusca contagens, bacterial 
infections- streptococci28, yeast infections - extensive 
pityrosporum folliculitis. Physicians are suggested to 
make a convincing judgement based on the proximity to 
the treatment area. 48 

Conclusion 

Consolidated concepts from major aspects of dermal 
fillers and its role in aesthetic dentistry reveals efficient 
outcomes at dental practice. However, it is essential to 
administer the same with required care and precautions. 
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Abstract
Restorative dentistry deals with materials that are used to fill cavities and prevent the infection of caries from 
recurrence. We have many restorative materials like amalgam, zinc phosphate, zinc oxide eugenol, GIC. 
Glass Ionomer Cement (GIC) has been a part of therapeutic dentistry for over three decades. It is one of the 
dental restorative materials used in dentistry for filling cavities and used as luting cement for the attachment 
of orthodontic brackets. It is a solid material with satisfactory appearance. It discharges fluoride which has 
a remineralising effect. It also additionally empowers high quality and rebuilding tendency in restorative 
dentistry. It is more susceptible to fracture and is more susceptible to fracture as it cannot bear heavy 
masticatory load. GIC generally lasts for five years and is quite affordable(price) also. Nanotechnology in 
dentistry has various implications and it tends to improve the existing properties of the materials in numerous 
ways. When nanoparticles are introduced into GIC, they can help in better adhesive mechanism to teeth so 
that they can reduce the fracture occurrence as well as the leakages. It also improves the longevity of the 
restoration, improves the aesthetic appearance and overcomes the surface roughness seen in conventional 
GIC. Nano particles are small and occupy the space in the matrix which can improve the strength of the 
material. Nanoparticles improve sustained fluoride release, increase the strength, improve the antibacterial 
activity, and can be used clinically as an efficient material. The drawbacks of the conventional materials are 
overcome by the nanotechnology.They play a very important role in dentistry to improve the efficiency of 
many materials involved in dentistry.This investigation is mainly focussing on the use of nanotechnology in 
glass ionomer cements dealing with its properties, points of interest and hindrances. 
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Introduction

Glass ionomer cement is utilised for a wide range of 
uses in dentistry 1. They are tooth coloured restorative 
material which bond chemically to tooth and release 
fluoride for a longer period. They are also material 
of choice for restoration in the primary teeth. Their 

bonding mechanism can seal and protect the pulp and 
prevent leakage at the margins which decreases the 
possibility of failure of restoration. The coefficient of 
thermal expansion of GIC is similar to dentin in humans 
so that the marginal leakage possibility is less. When 
GIC is placed in cervical cavities it is durable also.
GIC is available in different shades but still surface 
finish,variations related to finishing and polishing, 
surface staining still remain a concern. GIC has changed 
the restorative approaches, particularly in minimal 
invasive dentistry. GIC synthetically holds fast to tooth 
structure through trade of particles which forestall 
microleakage,secondary caries and pulp contamination 

2. It is ideally utilised since they bond chemically to both 
enamel and dentin. It is exceptionally biocompatible 
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and goes about as a store of fluoride by taking fluoride 
ions from dentifrices and discharging it after some time 

3. The early conventional glass ionomer materials were 
technique sensitive, slow setting, opaque when set and 
can cause premature surface deterioration 4. Most of 
these problems are overcome in newer generations of 
glass ionomer cement 5. Bioactivity implies cellular 
growth, proliferation and antibacterial effect. Glass 
ionomer cement contains bioactive properties due to 
presence of fluoride and silicate. Each modification 
in GIC has a significant outcome when considered in 
relation to effect on final properties 6. Glass ionomer 
cement have other uses such as luting agent in crowns 
and other indirect restorations 7.High fluoride content 
gives anti caries effect 8,9. Tooth coloured restorative 
material helps in better aesthetic appearance though it 
has drawbacks viz. being brittle which means it is prone 
to fracture,poor wear and tear resistance and sensitivity 
in oral cavity10. Nano particles are of the size ranging 
from 10-20 micrometer. They have better bonding 
properties because of their occupancy of the space in the 
material. Their bonding mechanism is micro mechanical 
interlocking which is because of chemical nature and 
surface texture. Nano light curing type of GIC is also 
available for use. They are clinically used for Class 1 
temporary restoration and sandwich restoration in type 
3 and type 5 along with core build ups. Incorporation 
of nanoparticles have improved mechanical properties 
of GIC with enhanced features like elastic modulus and 
increase in compressive strength. Similar to crystals 
in enamel, some crystals like nano hydroxyapatite 
introduced in GIC can favour the remineralisation of 
enamel 11. Conventional glass ionomer cement had 
low flexural and tensile strength and high modulus of 
elasticity so they were much more prone to fracture.
Addition of nano crystal has shown positive impact on 
compressive, tensile and flexural strength of GIC. It has 
also improved the chemical stability and water solubility. 
Glass ionomer cement is considered to be good material 
for root caries and for sealants. GIC becomes stronger 
with the progression of reactions more resistant to 
moisture 12. When nanoparticles were introduced there 
was a decrease in working and setting time of the 
cements. They have better survival rates when compared 
to conventional GIC 13. Some particles like nano TiO2 
particles are introduced to show enhanced antibacterial 
effect 14. Some particles like zinc oxide when introduced 

in GIC, the GIC shows increase in anti bacterial activity 
without modifying mechanical properties and are found 
to be better alternatives to conventional GIC. Fluoride 
release from the matrix of GIC helps in antibacterial 
effect. When compared with conventional GIC , nano 
modified GIC releases less amount of fluoride from the 
matrix 15,16. Even though glass ionomer cements have 
less chair side time and ease of use, they are also prone to 
maximum leakage 17. Restoration of noncarious cervical 
lesions often poses a challenge to the clinician.Various 
restorative materials are available and modifications 
of GIC enhances their properties 18. Conventional 
glass ionomers were difficult to manipulate as they 
are sensitive to moisture imbibition during the early 
setting reaction. Incorporation of nano technology in 
dentistry has so many advantages. They are antibacterial 
in effect and lead to ultimate reduction of periodontal 
disease. Nowadays even nano technology is introduced 
in mouthwash and oral hygiene products so that they 
can reduce caries , dentin permeability 19,20. Nano 
hydroxyapatite particles when introduced can also lead 
to enamel remineralisation effect. Nano glass ionomer 
cement is said to have many clinical applications and 
helps in conservation of tooth structure by their adhesive 
mechanisms 21,22. 

Materials and Methods

The review of literature was done by collecting the 
articles related to the article. 20 articles were collected 
from google scholar and pubmed. The articles were 
searched for using keywords like nano glass ionomers , 
modifications of GIC, bond strength , polish properties. 
They were collected from the period of 2000-2020.
the inclusion criteria were aesthetic outcome, polish 
properties and wear resistance. Exclusion criteria 
includes stress bearing properties. 

NANOPARTICLES INCORPORATED IN GIC:

 The incorporation of nanoparticles in conventional 
GIC has led to improved properties. When nano 
hydroxyapatite particles were introduced they improved 
the fluoride release, mechanical properties as well as the 
reduction in bacterial invasion. When titanium oxide 
was added they improved the mean compressive fracture 
strength of the material23. When silica is introduced it 
improves the shear bond strength, compressive and 
flexural strength, they also improve the microhardness 
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property 24. When zirconia particles are added, they 
strengthen the material with reduction in brittleness 
25. Biocompatibility and bioactivity are also improved 
when niobium pentoxide is added26. Barium sulfate was 
seen to influence the setting and working time of GIC. 
When titanium oxide was added it improved physical 
properties. 

FLOURIDE RELEASE

Nano technology increases the longevity of GIC, as 
the nano glass filler particles are incorporated into them. 
Nanotechnology increases the mechanical properties 
and aesthetic outcome of nano glass ionomers to 
facilitate strong ionic bonding to the tooth. They have 
improved the stability and sustained fluoride release.
Carious lesions are one of the most common problems 
faced by children. Secondary caries are the recurrence of 
caries after removal of the existing caries. When there is 
fluoride release from the restorative material it prevents 
the emergence of secondary caries. GIC contains 
fluoride which is clinically cariostatic and acts as a 
fluoride reservoir. They also undergo remineralisation 
which is a unique property 18,27. The fluoride release 
can remineralise the enamel and can counteract the 
appearance of secondary caries. Incorporation of 
nanoparticles have led to sustained release of fluoride 28. 
According to another view, fluoride release is initially 
high but later eventually decreases 29. When nano GIC 
was light cured or chemical cured it affected the fluoride 
release. Addition of CaF particles in nano modified 
GIC affect the fluoride releasing property 14. Another 
study showed that nano hydroxyapatite dentifrice 
produced better effects along with remineralisation 
potential 30. Within the limitations of an in vitro study 
it was concluded that cumulative release of fluoride was 
higher in nano glass ionomers, resin modified GIC when 
compared to resin composite and compomer 31. Another 
in vitro study also shows that remineralising effect was 
additive due to incorporation of zinc reinforced synthetic 
nano hydroxyapatite on caries like lesion in human teeth 

32. Enamel erosion when prevented we can avoid the 
occurrence of secondary caries 21,33–35. 

STRENGTH PROPERTIES

   High mechanical strength is seen in GIC. It 
is more stable chemically. When more small sized 
particles are added it makes the material stronger and 

tougher. Addition of nFAp particles help in the positive 
impact of compressive, tensile, and flexural strength to 
GIC. When MgO nanoparticles were added it showed 
that they were proved to be a clinically more effective 
restorative material.Setting time of GIC decreased 
when macro particles were replaced by nanoparticles. 
Increase in compressive strength but the effect is being 
more pronounced when it contains nano glass particles 
36. According to another study cumulativeF release 
decreases when macro particles are replaced by micro 
particles. Bonding was greatest in nano modified GIC 37. 
Mechanical strength was more in nano GIC compared 
to unmodified GIC. According to another study, the 
property of improved surface hardness was found when 
nanoparticles were incorporated into GIC 38. However, 
decrease in compressive strength was observed in yet 
another study after thermal cycling 39. 

BIOMECHANICAL DEGRADATION

 Biodegradation occurs due to many factors like 
humidity, biofilm, type of material and abrasion. Also 
undesirable roughening of surface was also observed 
40. There have also been studies which produce 
contradictory result viz. low roughness values. It has 
also been reported that nano fillers did not show any 
influence on roughness and hardness concerning the 
degradation resistance 41 

ANTIMICROBIAL ACTIVITY

Anti microbial means the reduction in occurrence 
of bacteria. The presence of bacteria can lead to caries 
and destruction of teeth.They determine the stability of 
teeth. Prevalence of micro leakage is more if they are 
present 42,43. It is a very important property when the 
cement is being used as a luting cement, restorative 
material because bacteria may still be present in 
the walls of preparation and can cause infection if 
microleakage is present after their usage. There have 
also been contradictory results like more chemical bond 
strength is seen so there is reduction in leakage. Nano 
silver incorporation has depicted inhibition halos in an 
agar plate. According to another study they show that 
enhanced bactericidal effect . Teratogenicity of nano 
silver particles is unknown 44,45. 

PIT AND FISSURE SEALANTS
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   Dental caries are still a concern. The modern 
restorative dentistry focuses on natural tooth conservation 
and minimal invasive dentistry. Atraumatic Restorative 
Treatment (ART) is one such mechanism in minimal 
invasive dentistry. In ART,they remove the caries and 
demineralised tissue with the help of hand instruments. 
We use GIC as a pit and fissure sealant so that they 
can seal the fissures at risk for manifestation of caries. 
Another study has shown lower viscosity and formed a 
resin tag of sufficient length and the sealant is showing 
better results when compared to conventional sealant 
46,47. Glass ionomer cement had superior seal property 
when compared to other restorative materials 48.Pit and 
fissure sealants are mostly used for preventing caries 
formation 49,50 

AESTHETIC OUTCOME

Glass ionomer cement is a tooth coloured restorative 
material which can be used anteriorly for aesthetic 
purposes. They are available in different shades. They do 
not stain easily and are also affordable to people. They 
are also durable and can last for about 5 years. They are 
similar to human dentin so very aesthetic in purpose. 
They are not much sensitive to water and have better 
adhesion to the tooth. They can also undergo finishing 
and polishing almost immediately. When ytterbium ions 
along with aluminium fluoride ions are introduced in 
the material they show similar chemical and physical 
properties and produce the uniform surface and improve 
the aesthetics along with better finishing and polishing 
property51. 

Limitations 

Nano glass ionomers are technique sensitive. 
Conventional GIC are very brittle and fracture prone 
and not appropriate for their usage in posterior stress 
bearing areas like molar teeth 52. Nano GIC have high 
creep which causes reduction in marginal integrity. Due 
to lack of studies nano glass ionomers are in the initial 
stage of use in clinical dentistry. We have to control 
certain aspects of nanoparticles in GIC, such as correct 
indication, good isolation, and choice of right material 
for each situation to be of use without any doubt or 
apprehension. 

Future Scope

   Nanoparticles can be incorporated to improve the 

strength of the GIC so that they can be used in posterior 
stress bearing areas. They can be modified to decrease 
leakage and improve the marginal integrity. Further 
research is needed in biochemical stability of glass 
ionomer cements, supported by both the dentists as well 
as the industry which is a need of the hour. 

Conclusion

Glass ionomer cement is a tooth coloured 
restorative material. Introduction of nanotechnology in 
it will improve the properties. Nano technology is also 
technique sensitive which is a concern but the pros of 
introducing the nanoparticles in GIC outweighs the cons 
of it. Still research is yet to be conducted in nano GIC so 
that it can overcome the drawbacks. 
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Abstract 
Shade matching is a significant process in fixed dental prosthesis where the selection needs special attention 
and systemic approach in covering all aspects. It is a fact that this approach is mainly used for achieving 
the goals related to the morphological and optical acceptance within the community settings. A total of 960 
patients were taken and analysed for shade matching in fixed partial denture. The data collection is done 
from the dental archives of the patient management software system. The study is done under university 
setting. The results were analysed using SPSS software version 20 by IBM.T he result observed is that there 
is a highly achieved shade match with positive correlation and significant values (p<0.05) in the fixed partial 
denture patients. From the overall study it was found that quality of shade match in fixed partial dentures 
is clinically good. Special attention and effort to be performed during shade selection to get accurate shade 
match in fixed dental prosthesis. 

Keywords :Aesthetics; Shade match;Shade selection. 

Introduction

Colour matching in aesthetic restorative material 
with the natural teeth is the common approach in shade 
matching.1,2.The aesthetic success is dependent upon 
the close shade matching between the dental restoration 
and the adjacent teeth3,4.The shade matching is done 
to adapt restoration with the surrounding tissues5,6,7,8.
The demanding aspect within the aesthetic dentistry 
is regarding the duplication and characterisation of 
colour5,9,10.The shade perception is psychophysiological 
response it is regulated by the human eyes and sensory 
structures of brain towards the reflection of light spectrum 
from any object2,11,12.Some elements give direct demand 
and impact on the colour of a restoration13,14.The 
common elements that gives impact includes lightning 
conditions, thickness of porcelain, soft tissue colour, 
core material, soft tissue shade selection system, firing 
process and fabrication15,16,17. The judgement made on 
shade selection has some factors that include ambient 
light, surrounding colour, clothes, makeup of the patient 
and chromatic perception of the dentist18,19,20.These 
factors results in frequent errors while performing shade 
selection21,22There are various approaches in shade 
selection method which is used for aesthetic success 

in shade match23,24.The study was to determine shade 
matching in fixed partial denture patients 25,26 

Materials and Methods

The study is done in a university setting. This study 
was approved by the institutional ethics board. Two 
reviewers are involved in the study. These samples were 
taken from patients who checked in the clinic from June 
2019 to April 2020.Total number of sample data included 
960 patients who were subjected to fixed partial denture 
treatments. The case sheets were verified with the help 
of photographic examination and interim procedure 
notes. To minimize the sampling bias we included 
all the data available and there was no sorting of data 
done. Internal validity of the study included all those 
undergoing fixed partial denture treatment. The external 
validity of the study is to find the replication of results 
in different time periods. Data collection was done from 
the dental archives of the patient management software 
system patented by Saveetha Dental College. The data 
obtained from the category fixed dental prosthesis, 
shade match criteria and the data is tabulated. The 
data was reviewed by one external reviewer. The data 
was imported to SPSS software and the variables were 
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defines. Chi square test was done on the data obtained 
using SPSS software version 20 by IBM. The age and 
gender were independent variables and shade match was 
dependant variable. Correlation and association type of 
analysis was done. 

Results and Discussion

The best shade selection increases the natural 
appearance of a shade and the acceptance of the 
prosthesis. The data collected from the patient 
management software were tabulated in SPSS and the 
descriptive method statistics were obtained. Out of 960 
patients,39 were in age group 18-20,241 were in age 
group 20-30 years,317 were 30-40 years,171 were 40-50 
years,129 were 50-60 years,48 were 60-70 years,15 were 
70-85 years. The frequencies calculated are tabulated 
and depicted in (Table 1 and Table 2) .Chi square test 
was done between age group and colour match. Results 
showed statistically significant differences in shade 
matching among the groups,(P<.0.001).with very good 
and good shade matching being the most predominant 
ones (Figure 1 ).The results obtained states that the 
shade match is highly achieved and it consensus with 

the study by 16,26,7 which states that the shade match in 
the age group has high satisfactory population with very 
low crevice in shade match of the fixed partial dentures. 

According to the study of 27,28the clinical steps in 
managing the predictable colour management in the 
aesthetic restorative dentistry depicts the results where 
the shade selection was accurate in the limited cast 
group selected and natural appearance was obtained. An 
understanding of the science of colour, shade perception 
and their modification is important if success must be 
attained in expanding field of aesthetic dentistry29,30.

The shade match is highly achieved in sextant two as 
the anterior perception of shade match plays a very 
important role in the aesthetic appearance of the patient 
31,32.The shade matching is performed visually using 
dental shade guide. The guide used in study is VITA 
which is the most popular guide and it gives best results 
which is accurate.33 

From the present study it was observed that shade 
match is highly achieved in all age groups in fixed partial 
denture patients. 

Table 1 : Table Depicts the Total Number of Patients According to Each Age Group.

Age Group Total 

18-20 39

20-30 241

30-40 317

40-50 171

50-60 129

60-70 48

70-85 15

960



Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4      4569

Table 2 : Table Depicts the Total Number of Patients Showing the Frequencies of the Shade Match

Age Group Very Good 
Shade Match

Good shade 
match Slight mismatch Obvious 

mismatch Gross mismatch

18-20 18 18 3 0 0

20-30 94 134 13 0 0

30-40 130 156 25 5 1

40-50 73 91 7 0 0

50-60 50 54 24 1 0

60-70 21 25 1 0 1

70-85 2 12 1 0 0

Shade matching in Fixed Partial Dentures across age groups 

Figure 1 : Bar graph showing the frequencies of the shade match depending upon the age groups of the 
patients.the Frequencies of shade match are plotted in Y axis and the number count of patients Depending 

on the age group is plotted in X Axis. the Shade Match frequencies are represented as very good shade 
match denoted by colour Blue, good shade match is denoted by colour Red, slight mismatch is denoted by 

colour Green, obvious mismatch is denoted by colour Orange and gross mismatch is denoted by colour 
Yellow. There is statistically signifi cant differences in shade matching among the groups, with very good and 

good shade matching being the most predominant ones.(Pearson Chi Square Test ;P<.0.001). 

Conclusion 

  From the present study it was observed that shade 
match is highly achieved in all age groups in fi xed 
partial denture patients.Shade matching done for fi xed 

partial dentures in patients who responded in this study 
was very satisfactory.Shade matching is important 
stage of prosthetic work and in fi xed dental prosthesis.
The traditional methods and the new methods offered 
by the technical advancements should be factored in 
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for appropriate shade selection in fixed partial dentures.
The layers,degree of translucency,opacity and the way 
colours are reflected will make the process of shade 
selection and manufacturing of prosthesis more skill 
demanding to achieve the aesthetically attractive results.
Special attention and effort to be performed in shade 
selection to get accurate shade match in the fixed dental 
prosthesis. 
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Abstract
Dental fluorosis is a tooth malformation caused by the intake of excess fluoride from various sources, such 
as water, food, and air, during tooth development and mineralization. The regional concentration of fluoride 
and extensive application of fluoride to prevent dental caries have resulted in the high incidence of this 
malformation. Though many institutional studies on fluoride concentration and its adverse effects have been 
conducted , the result is highly scattered and needs to be systematically summarized for better utilization. 
Hence the aim of this study was to assess the prevalence of fluorosis and its severity among the patients 
visiting a private teaching hospital in a non fluorosis endemic area in Chennai. It is a retrospective cross 
sectional study was carried out and the case records of patients having fluorosis was collected by reviewing 
patient records and analyzing the data of 86000 patients from June 2019- April 2020. Patients screened 
for Dean’s Fluorosis index were selected. The data was collected and subjected to statistical analysis and 
correlation using the SPSS software. The results showed that fluorosis was found to be more prevalent in 
males (71.5%) than females (28.5%) , it was also found that 37.5 % of the patients had mild fluorosis. It was 
observed that patients presented with mild fluorosis especially in the upper arch in our hospital. 
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Introduction

Dental fluorosis is a fluoride-induced condition, 
which leads to specific interruption in tooth formation, 
mineralisation and an aesthetic condition, in which 
enamel formation is altered and hypo mineralized 1. 
The regional concentration of fluoride and extensive 
application of fluoride to prevent dental caries have 
resulted in the high incidence of this malformation. 

Calcium, phosphate, and fluoride ions play an important 
role in the battle between demineralization and 
remineralization processes and accordingly modify the 
susceptibility of tooth to caries progression 2. Carbonate 
apatite is also the material found in calcifications in 
the vascular walls 3. The clinical appearance of dental 
fluorosis is distinguished by lustreless opaque white 
patches within the enamel which can become striated, 
mottled and/or pitted 4. The diagnosis of these lesions 
is based on clinical history5. The incidence of dental 
fluorosis reaches 80–90% in some high-fluoride areas 
6. The Bureau of Indian Standards (BIS) has set the 
standards for fluoride levels in drinking water with 
maximum desirable limit as 1.0 mg/L and permissible 
limit in the absence of alternate source as 1.5 mg/L 7. 
Fluorosis has its impact on 21 states of India 8. India 
is situated within the geographical fluoride belt and in 
locations where fluoride content is high in rocks or soil, 
leaching of fluoride occurs, causing excess fluoride level 
in groundwater. However, the extent of fluoride in water 
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also depends on the natural solubility, presence of other 
minerals, the acidity of the soil and amount of water 
present, which explains high fluoride content in the 
groundwater 9. In a study done in the Madurai district of 
Tamil Nadu, India showed that due to high concentration 
of fluoride in groundwater , dental fluorosis was a 
major problem among people residing in that area 10. 
About 20 out of 35 states and union territories of India 
were identified as endemic for fluorosis and about 66 
million people in these regions are at risk of fluoride 
contamination 11.

It is known that fluoride content in drinking water 
is the primary cause of fluorosis 12. Clinically ,it is very 
important to understand varying factors which may alter 
the course of any condition 13. It is suggested that other 
factors like altitude of residence, climate, dietary habits, 
tea consumption, nutritional status of the child, duration 
of breastfeeding, infant formulae and use of fluoridated 
toothpaste have an influence on the prevalence and 
severity of dental fluorosis 14,15. A study done in the 
central plateau district of Nigeria showed that the 
prevalence of fluorosis was significantly higher in the 
high altitude parts of the district than the low altitude 
parts 16. Yet another study indicated that toothpaste , if 
swallowed by young children , is a risk factor but this 
risk is under the parent’s control: less toothpaste can 
be used and low fluoride toothpaste can be introduced 
17. Whole saliva is mainly composed of fluid produced 
by major and minor salivary glands18. A previous study 
suggests that a combination of fluoride excess and 
calcium deficiency may lead to the development of 
a mixed picture of osteosclerosis and osteopenia 17,19. 
Despite diagnostic and therapeutic advances over the 
decades, the disease remains a challenge for medical and 
dental professionals 20.

It is important to educate the community on dangers 
of using water with excess fluoride and other associated 
risk factors of fluorosis to ensure good health 21. Patients 
from different backgrounds and localities come to dental 
clinics seeking for treatments but they might have other 
underlying conditions like fluorosis which show evident 
changes in the tooth structure. Thus the treatment plan 
should change accordingly in order to treat the main 
complaint along with other conditions like fluorosis.

Hence the aim of this study was to assess the 

prevalence of fluorosis and its severity among the 
patients visiting a private teaching hospital in a non 
fluorosis endemic area in Chennai.

Materialsand Methods

Study Setting

This is a retrospective study regarding patients with 
fluorosis who have visited Saveetha Dental College 
and Hospitals in between June 2019- April 2020. The 
approval for this study setting was obtained from the 
Institution Ethics Board. The sample size of n= 488 
patients in which sampling bias was minimized with 
the verification of photographs. The main purpose of 
photography in dentistry is the registration of clinical 
information in the oral cavity 22 The study was reviewed 
by two reviewers and it was cross verified. All patients 
data diagnosed with fluorosis were included for the data 
analysis. Cases with Incomplete record entry in the 
system were excluded from the study. 

Data Collection

The case records of patients having fluorosis was 
collected by reviewing patient records and analyzing the 
data of 86000 patients. The data of these patients was 
collected and tabulated. It included parameters – Patients 
ID, Age , Gender, Teeth and severity of fluorosis. Age 
was categorized into 14-18 years, 36-55 years and 
patients more than 55 years. Severity of fluorosis was 
grouped into questionable, very mild, mild, moderate 
and severe fluorosis.

Statistical Analysis

All the parameters were tabulated and assessed 
for statistical significance using the SPSS software 23. 
Percentage , mean, standard deviation, frequency of 
parameters were employed in the analysis. Chi square 
test was used to detect the significance between age, 
gender, severity of fluorosis and teeth involving fluorosi. 
P value less than 0.05 was considered to be statistically 
significant.

Results and Discussion

The results of this study show that among the total 
participants, 71.5% of them were males whereas 28.5% 
of them females [Figure 1]. It was observed that 63% of 
patients presented with fluorosis involving upper arch, 
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9% of the patients had fl uorosis involving lower arch, and about 28% of the participants had generalized fl uorosis 
[Figure 2]. 37.5% of the patients presented with mild fl uorosis, 30.5% of the patients showed moderate fl uorosis, 
21% of the patients had very mild fl uorosis, 9% had severe fl uorosis and 2% of the patients had questionable fl uorosis 
[Figure 3]. Among the participants , 82% of the patients were in the age group 19-35 years, 13% of the patients 
were between 36-55 years, 4% of the patients were 14-18 years and 1% of the patients were more than 55 years old 
and above age groups [Figure 4]. Correlation between the teeth involved in fl uorosis and severity of fl uorosis was 
observed [Figure 5] but p value >0.05 was found to be statistically not signifi cant.

Figure 1: Bar graph depicting the prevalence of fl uorosis between different gender of patients visiting the 
outpatient department at a private college hospital. X axis represents the Gender of the patients and Y 

axis represents the frequency of patients having fl uorosis. The colour Orange denotes the number of male 
patients and the colour Blue denotes female patients. The graph shows that among the patients having 

fl uorosis, 71.4% of them were males and 28.5% were females indicating that fl uorosis was more commonly 
seen in males among the patients visiting the institution.  

Figure 2: Bar graph depicting the teeth involved in fl uorosis among patients visiting the outpatient 
department at a private dental hospital. X axis represents the teeth involved in fl uorosis and Y axis 

represents the frequency of patients having fl uorosis. The colour Yellow denotes upper arch, Blue denotes 
lower arch and the colour Magenta denotes generalized fl uorosis. The graph shows that among the patients 
having fl uorosis, 62.7% of them had fl uorosis in the upper arch, 28% had generalized fl uorosis and 9.2% of 
them had fl uorosis involving the lower arch indicating that fl uorosis was most commonly seen in the upper 

arch among the patients visiting the institution. 
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Figure 3: Bar graph depicting the severity of fl uorosis among patients visiting the outpatient department at 
a private dental hospital. X axis represents the severity of fl uorosis and Y axis represents the frequency of 

patients having fl uorosis. Blue colour denotes questionable fl uorosis, green denotes very mild fl uorosis, beige 
denotes mild fl uorosis, purple denotes moderate fl uorosis and yellow denotes severe fl uorosis. The graph 
shows that among the patients having fl uorosis, 37.5% of them had mild fl uorosis, 30.5% had moderate 
fl uorosis, 20.7% had very mild fl uorosis, 9.4% had severe fl uorosis and 1.8% of them had questionable 

fl uorosis indicating that mild fl uorosis was most commonly seen among the patients visiting the institution. 

Figure 4: Bar graph depicting the prevalence of fl uorosis between different age groups of patients visiting 
the outpatient department at a private dental hospital. X axis represents the Age of the patients and Y axis 
represents the frequency of patients having fl uorosis. The colour blue denotes 14-18 years, purple denotes 
19-35 years, brown denotes 36-55 years and red denotes more than 55 years. The graph shows that among 

the patients having fl uorosis, 81.8% of them were between 19-35 years, 13% belonged to the age group 36-55 
years, 4% were between 14-18 years and 1% of them were more than 55 years old indicating that fl uorosis 
most commonly occurred in the age group 19-35 years among the patients visiting the private institution. 
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Figure 5: Bar graph depicting the correlation and association between severity of fl uorosis and teeth 
involved in fl uorosis among outpatients visiting a private dental hospital. X axis represents the teeth 

involved in fl uorosis and Y axis represents the severity of the fl uorosis. The above graph shows that 63% 
of the patients presented with fl uorosis of upper arch out of which a maximum of 23% of them had mild 

fl uorosis. However the severity of fl uorosis and teeth involved was not statistically signifi cant. Pearson Chi-
Square analysis done p-0.502 and hence, it is not signifi cant.

Dental fl uorosis is a condition of enamel hypo-
mineralization caused due to the effects of excessive 
fl uoride on ameloblasts during enamel formation 24,25 . 

Dental fl uorosis in teeth exhibits the fi rst sign of fl uoride 
toxicity in the form of “mottled enamel” 26. The main 
cause is the water containing excess fl uoride content 
especially ground water of particular communities 27. 
Dental fl uorosis has several stages. Initially, the teeth 
become chalky and opaque as an outcome of subsurface 
hypomineralization. As dental fl uorosis progresses, 
the teeth lose enamel and increasingly develop pits 
and grooves 28. If the condition is mild the enamel has 
opaque white areas covering 50% of the tooth surface 
29. There is a propensity for affecting the entire body 
leading to skeletal fl uorosis and may cause debilitating 
disabilities compromising the quality of life 30. Dental 
fl uorosis is more common in permanent dentition than 
in deciduous dentition 31. The excessive fl uoride intake 
must occur during the period of tooth formation, since 
the fl uoride appears to affect the activity of ameloblasts 
32. In our study, severity of fl uorosis was calculated using 
Dean’s fl uorosis index. The success of any treatment for 

fl uorosed teeth depends on the severity of the fl uorosis 
33,34. According to Dean’s index, Questionable fl uorosis 
includes occasional white fl eckings and sightings of 
enamel, Mild fl uorosis includes white opaque areas 
involving more of the tooth surface, Moderate and 
severe fl uorosis includes pitting and brownish staining 
of tooth surface 35. In Spite of these obstacles, several 
groups have successfully gleaned important insights 
from the focused comparison of disparate microarray 
results 36 . Many laboratory, clinical and dental public 
health researchers after more than 70 years of research 
have concluded that fl uoride is a double–edged weapon, 
where its defi ciency increases the risk for dental caries 
and excess consumption increases the risk for dental 
fl uorosis 37. Despite diagnostic and therapeutic advances 
over the decades, this condition remains a challenge for 
medical and dental professionals 38 . It is known that a 
concentration of 1 parts per million (ppm) of fl uoride in 
water offered signifi cant protection against dental caries 
39. The decline in dental caries prevalence and incidence 
in developed countries over the last two decades is 
considered to be largely due to the widespread use of 
fl uoride 40. The fl uoride produces a dose-dependent 
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effect on the dentition 41. 

In this present study, it is seen that more males 
presented with fluorosis with a percentage of 71.5% 
whereas females were only 28.5%. This is in concordance 
with a study done among the school children of Nalgonda 
district in Andhra Pradesh 42. Previous studies done by 
Molina et al and Sabokseir et al showed similar results 
stating that around 53% of the participants who had 
fluorosis were males and the remaining were females 
43,44. Firempong et al in their study stated that 54.5% 
of the people diagnosed with fluorosis were males and 
only 45.5% were females [45]. However Idon et al and 
Molina et al in their study reported a contradictory 
result showing that the prevalence of fluorosis is more 
common among the females 46,47. The probable reasons 
for prevalence in males could be that their daily work 
schedule ,access and lifestyle which may prevent them 
from utilising the different preventive strategies enforced 
in their localities .A study done in the Prakasam district 
of Tamil Nadu shows that the prevalence of dental 
fluorosis was 82.04% and compared to urban areas, the 
prevalence of dental fluorosis was higher in rural areas 
48. Another study done in the Cuddalore District of 
Tamil Nadu revealed that only one-third of children had 
experienced dental fluorosis of 31.4% 49. This might be 
because in an endemic fluorosis area, a great amount of 
fluoride is incorporated into food materials and ingested 
into the body.

Our study also revealed that most of the participants 
presented with mild fluorosis (37.5%). This is in 
concordance with previous studies performed by 
Damelash et al and Khan et al which revealed that there 
was a high prevalence of mild fluorosis 50,51 . Another 
study showed similar results stating that the majority 
of the participants presented with mild fluorosis 52.This 
solely depends on the concentration of fluoride in the 
ground water of the locality and in the diet consumed 
by the participants. The severity of fluorosis could 
depend on the difference in exposure to fluoride or on 
the individual characteristics of the participants.

In our study, a major proportion (63%) of the 
participants presented with fluorosis in the upper arch. 
This is in concordance with a similar study done in 
North-Western Villages of Makoo which reveals that 
maxillary teeth were more affected by fluorosis 53. Other 

studies done by Mehta D et al and Lasrsen et al show 
similar results stating that there is more than 50% risk 
for maxillary teeth especially central incisors and first 
premolars to get affected by fluorosis 54,55. In another 
study by Larsen et al, it is stated that the prevalence of 
fluorosis is least in lower incisors and increases in the 
upper molars, incisors and canines 56. This is because 
fluorosis affects teeth like maxillary incisors, canines 
and first molars which mineralize last. Hence maxillary 
teeth are more affected than mandibular teeth. Although 
Chi square test did not reveal any significance between 
the teeth involved and severity of fluorosis (p value 
0.5>0.05). 

In our present study, about 82% of the sample 
size presenting with fluorosis were in the 19- 35 years 
age group. This is in concordance with a study done 
by Akinkugbe et al that shows similar results stating 
that the majority of the patients having fluorosis were 
between 18-45 years 57. However Szpunar et al in his 
study shows contradictory results stating that prevalence 
of fluorosis increased in the age group 8-10 years. 58. 
This is because, at early ages there is little control of 
expectoration of the residues of the toothpaste during 
brushing and this leads to the ingestion of toothpaste in 
children. Hence children are more commonly affected 
by fluorosis. 

Thus fluorosis can be prevented by having an 
adequate knowledge of the fluoride sources, knowing 
how to manage this issue and therefore, avoid 
overexposure 59. Providing decreased fluoride content 
water to the community can be useful in the management 
of this condition as a whole 60. 

The study was geographically limited and 
predominantly consisted of the South Indian population. 
Data which were unclear were excluded thereby 
reducing the sample size. Within the limit of the study 
, it was found that 488 cases of fluorosis reported to 
the private dental college and hospital and showed a 
male predilection majorly affecting age groups of 19 to 
35 years. To ascertain the results of this study and to 
increase the level of significance, the sample size and 
the geographic area of coverage should be extended to 
at least most parts of South India. Thus the study helps 
in gaining knowledge about the prevalence of fluorosis 
which will help in taking up further interventions like 
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setting up of community defluoridation units and 
improving the awareness about the current scenario.

Conclusion

Although dental fluorosis is an irreversible 
condition of the enamel of teeth, it can be prevented if 
the level of fluoride in water is optimum. Regular water 
testing, routine medical check-up camps, and continued 
health awareness program would definitely benefit the 
community residing in fluoride endemic areas.
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Abstract 
Desquamative gingivitis is an elucidating term used to demonstrate epithelial desquamation erythema, 
erosions and vesiculobullous lesions. It is a clinical manifestation that can be caused by several systemic 
disorders. Detection and differentiation between conditions that manifest desquamative gingivitis has 
been a continuing problem. Accurate clinical, histologic and serologic investigations are often required to 
differentiate among desquamative gingivitis disorder. This study focuses on understanding the correlation 
between clinically desquamative gingivitis and the histopathological reports. A retrospective cross-sectional 
study was conducted using the patient records from the department of periodontics and oral pathology, 
Saveetha Dental College from June 2019- April 2020 and patients who underwent treatment for desquamative 
gingivitis were selected by nonprobability sampling Microsoft Excel® 2016 (Microsoft office 10) data 
spreadsheet was used to collect data and later exported to SPSS® statistical package for social sciences 
for Windows ( version 20.0, SPSS Inc, Chicago IU, USA). From the data analyzed it is observed that the 
overall incidence of desquamative gingivitis was higher in females (60%) predominantly in the age group of 
(51-60) years (50%). The most predominant histopathology report diagnosed Oral lichen Planus (70%). The 
correlation between clinical diagnosis and histopathology reports was statistically significant with p<0.05. 
Within the limits of the study, a significant number of patients with desquamative gingivitis had a female 
predilection predominantly in the age group of 50-60 years. The most common histopathology report of 
clinically desquamative gingivitis was Oral Lichen Planus. As clinically suggestive desquamative gingivitis 
may be an initial symptom of a systemic disease, the need for biopsy as a diagnostic tool should be made 
mandatory.
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Introduction 

Desquamative Gingivitis is a descriptive clinical 
term for desquamation, erosion, vesicles, and bullae 
that involve the free and attached gingiva. 1 The term 
“desquamative gingivitis” was first described by Tomes 
and Tomes in 1894, but it was Prinz in 1932, who 
established 2 that it was a descriptive term used to define 
the presence of the erythema, desquamation, erosions 
and blistering of the marginal and attached gingiva.3 In 
1960, Mc Kathy and Co were the first to suggest that 

DOI Number: 10.37506/ijfmt.v14i4.12362



4584      Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No.4

desquamative gingivitis is not an entity but a gingiva 
response to a variety of systemic disturbances of varied 
etiologies. 4 Furthermore, in 1964, Glickman and Jerome 
demonstrated that this alteration of the gingiva was 
secondary to other systemic conditions.5 It is usually 
associated with autoimmune blistering disorders like 
pemphigus Vulgaris, pemphigoid, and oral lichen planus 
and other systemic disorders. 4,6 

The pathogenic mechanism of desquamative 
gingivitis involves the separation of epithelium from 
the underlying connective tissue by a disease that can 
cause either a subepithelial or an intraepithelial vesicles 
6–8. Desquamation can also be triggered by intentional 
local factors (Nikolsky sign) or intentional factors like 
masticatory forces, poor restoration, and calculus9,10 and 
habits like smoking and tobacco chewing. 11Cicatricial 
pemphigoid (CP) is an autoimmune vesiculobullous 
disease which targets various components of the 
basements membrane such as BP 180 and laminin 332 
resulting in the formation of subepithelial vesicles.12,13 

Pemphigus Vulgaris is an autoimmune disease 
which shows its initial symptoms of desquamative 
gingivitis.14 In this disease, antibodies are directed 
against desmosomal proteins (desmoglein 1 and 
3) of the cells in a spinous layer which leads to the 
formation of intraepithelial blisters.15,16 Lichen planus 
is an autoimmune disease that manifests desquamative 
gingivitis. In lichen planus, subepithelial separation is 
induced due to the destruction of the basal cell layer of 
the epithelium resulting in loss of adhesion in connective 
tissue.17 lichen planus is associated with oxidative 
stress in saliva as the levels of various biomarkers were 
seen to be altered in the disease 18,19. However, these 
markers are of no help in the Oral Tongue Squamous 
Cell Carcinoma.20 high degree of Reactive Oxygen 
Species (ROS) release leads to heightened oxidative 
damage to gingival tissue, periodontal ligament, and 
alveolar bone. 21 Oral leukoplakia which is a potentially 
malignant disorder and oral lichen planus have different 
etiopathology but their clinical representation can be 
very similar. 22–24 Ankyloglossia otherwise called 
tongue-tie restricts the cleansing activity due to limited 
movement of the tongue leading to gingivitis and other 
varied periodontal diseases. 25 

Establishing the correct diagnosis of the underlying 
disease is of paramount importance in order to provide 
proper treatment.26 The appearance and location of 
lesions must alert the clinician and proper photographs 
must be taken for future references.27,28. Hence, the aim 
of the study is to find the correlation between clinically 
diagnosed desquamative gingivitis and histopathology 
diagnosis.

Materials and Methods

Study Design And Setting

This pilot retrospective study examined the 
records of 86,000 patients from June 2019- April 2020 
undergoing treatment at Saveetha Dental College and 
Hospital, Chennai in the department of periodontics. 
Ethical approval was obtained from the institutional 
ethics committee. The study population included patients 
who underwent treatment for desquamative gingivitis at 
the Outpatient Department of Saveetha Dental College. 

Data were collected from the hospital’s patient 
database records which were used to identify n= 86,000 
patients from which n=10 patients who were diagnosed 
for desquamative gingivitis and underwent treatment for 
the condition. 

Relevant data like patient’s age, gender was 
recorded. Patient:s age groups were divided as (20-30) 
years,(30-40) years, (40-50) years, (51-60) years, and 
(61-70) years. Repeated patient records and incomplete 
data were excluded. Data were reviewed by an external 
reviewer. Data were recorded in Microsoft Excel® 
2016 (Microsoft office 10) and later exported to SPSS® 
statistical package for social sciences for windows 
versions, 20.0, SPSS Inc, Chicago IU, USA), and 
subjected to statistical analysis. A Chi-square test was 
done and p <0.05 was considered significant. 

Results and Discussion

   The final dataset consisted of n= 10 patients of 
Indian origin who underwent treatment for desquamative 
gingivitis. 

The prevalence of desquamative gingivitis based 
on age was found to be higher in the (51-60 years) age 
group (50%) followed by (31-40 years) age group (20%), 
following which (20-30 years), (40-50 years) and (61-70 



Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4      4585

years) showed (10%) each. (figure 1) and was found to 
be higher in females (60%) than males (40%) (figure 2). 
The prevalence of desquamative gingivitis as a clinical 
diagnosis was about (50%) while oral lichen planus was 
about (40%) and vesiculobullous lesions were about 
(10%) (figure 3) The most prevalent histopathology 
report of the clinically suggestive desquamative 
gingivitis was Oral Lichen Planus (70%) followed by 
‘Not Available’ (20%) and Vesiculo Bullous Lesion 
(10%) (figure 4). Biopsy was subjected for (30%) of 
the patients and the rest of the (70%) were ill-advised. 
(figure 5) About 30% of the biopsies were done after 
initiating treatment for the differential diagnosis. (figure 
6) The correlation of clinical diagnosis of desquamative 
gingivitis and histopathology reports was found to be 
significant with p< 0.05 ( figure 7). 

The data for this retrospective study was based on 
the residents of Chennai seeking treatment at Saveetha 
Dental College and Hospitals. 

Desquamative gingivitis is a group of non-plaque 
induced gingival disorders according to the current 
classification of periodontal diseases and conditions. It 
appears very early during its clinical course. Most cases 
of oral lichen planus, Mucous Membrane Pemphigoid 
and Pemphigus Vulgaris initially present as gingival 
lesions.29,30

In the current study, the prevalence of desquamative 
gingivitis on the basis of age was observed to be higher 
(50%) in the 51-60 years age group when compared with 
other age groups. Few studies stated that Desquamative 
gingivitis generally has a peak during the fourth and sixth 
decade of life. They had also reported that Desquamative 
Gingivitis cases were rarely associated with children 
and adolescents.31–34. In a similar study by Suresh L 
et al, the median age of the patients was 58 years. 35 A 
study by Leao et al, stated that the reason behind this 
could be related to hormonal changes that occur during 
menopause, which occurs generally in the 5th decade 
of life.7 Another study by Yih et al stated that it occurs 
due to the lack of oestrogen and progesterone which 
occurs at menopause. 36 All the previously literature is 
in concordance with our results. 

The current study showed that females(60%) had 
a higher predilection with Desquamative Gingivitis 
than males. There is a female predilection for all the 

diseases which clinically represents Desquamative 
Gingivitis except for pemphigus and linear IgA disease. 
35,37 In a study by Suresh L et al, there was a female 
predilection to diseases like Oral Lichen Planus and 
Mucous Membrane Pemphigoid which are associated 
with Desquamative Gingivitis.35 These findings could 
be because of hormonal changes that occur during 
menopause in women. 7  

A few studies state that desquamative gingivitis is 
a clinical symptom that may represent an underlying 
disease. 37,38. In the current study, 50% of the diagnosis 
which was made based on the clinical appearance was 
Desquamative gingivitis. When the disease is confined 
to the gingiva, the diagnosis becomes difficult. Clinical 
presentation of the generalized symptoms makes the 
definitive diagnosis of Desquamative gingivitis more 
difficult. The clinical symptoms of Desquamative 
Gingivitis is polymorphous and the presence of plaque 
and calculus complicates the diagnosis. Many diseases 
like Oral Lichen Planus 17,39 and other vesiculobullous 
diseases such as Mucous Membrane Pemphigoid 40,41, 
Pemphigus Vulgaris30,42, etc. present as desquamative 
gingivitis so diagnosis from the clinical symptom 
becomes difficult. 

This current study found a higher prevalence (70%) 
of Oral lichen planus based on the histopathology reports 
of the clinically suggestive desquamative gingivitis. 
A few similar studies were done by Suresh L et al and 
Lo Russo et al stated that the clinical diagnosis of Oral 
Lichen Planus was the most common disease presenting 
with Desquamative Gingivitis. 35,38. The frequency of 
desquamative gingivitis in patients with lichen planus 
is lower than in cicatricial pemphigoid and pemphigus 
Vulgaris. However, due to the significantly higher 
prevalence of lichen planus compared to cicatricial 
pemphigoid and pemphigus Vulgaris, desquamative 
gingivitis is most commonly attributed to lichen planus. 
38,43 According to a few different studies, Mucous 
membrane pemphigoid was responsible for (35%-
48%) of the cases of desquamative gingivitis whereas 
Oral Lichen Planus and Pemphigus Vulgaris accounted 
for about (24%-45%) and (3%-5%) respectively. 30,41 
In the current study, the possible reason for the higher 
prevalence of oral lichen Planus may be because of its 
epidemiology, which occurs in 1 to 2% of the population. 
38 
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In the current study, there was an unusual 
contradiction in histopathology in which a particular 
case was diagnosed and treated for both Oral Lichen 
Planus and Pemphigus Vulgaris. This may be due to 
the nonavailability of Immunofl uorescence in which 
case the reporting pathologist for the second time could 
have probably considered bullous lichen planus in lieu 
of the previous report and clinical presentation. In a 
study by Bernt A et al, 14 patients with desquamative 
gingivitis were fi rst subjected to histopathological and 
immunofl uorescence studies before treatment with 
tetracycline was started.44 In a study by Roger et al, 
41 patients with desquamative gingivitis were treated. 
Biopsies were done initially and the tissue was subjected 
to light and direct immunofl uorescence microscopy. 
Based on the histopathological fi ndings the present 
disease was established and treatment started thereafter 
with topical corticosteroids and systemic dapsone. 29 In 
all previous clinical studies, treatment was started after 
conducting histopathological and immunofl uorescence 
studies.

In our study,70% of patients were not advised 
for biopsy probably due to comorbid factors such 
as Uncontrolled Diabetes, Anticoagulant Therapy, 
Compromised general health, Chronic Kidney Disease, 
Hypertension, and various other ailments which could 
have probably delayed the clinician to advice incisional 
biopsy. Literature suggests that patients should be 
carefully evaluated prior to biopsy if they have comorbid 
conditions to avoid unnecessary complications.45In 
order to relieve the symptoms the treating physician 
could have empirically started the patient on medication. 

Desquamative gingivitis can mimic plaque related 
gingival infl ammation, as painful symptoms impair 
maintenance of oral hygiene and cause accumulation of 
dental plaque.46–48 this can cause a delay in diagnosis as 
clinicians might confuse with plaque-induced gingivitis 
and which potentially increases the risk of morbidity and 
the risk of life-threatening complications.49,50 However, 
typical and distinctive oral and skin lesions presenting 
in a specifi c location can present as a valuable aid in the 
differential diagnosis.38 It is known that desquamative 
gingivitis is a clinically descriptive term and not an 
actual disease and also knowing the fact that it may 
be a manifestation of severe systemic disease and that 
only histopathology will help us in fi nding the defi nitive 

diagnosis. This shows an increasing need to mandate 
biopsy as the disease goes undiagnosed or misdiagnosed 
without subjecting the patient for biopsy and also 
without the histopathology reports. Making a defi nitive 
diagnosis by differentiating these disorders from one 
another is important because the treatment, management, 
and prognosis differ among the disorders.

Upon conducting histopathological studies 
characteristic features are seen in different pathological 
states. Acantholytic keratinocytes (Tzanck cells) are seen 
in Pemphigus Vulgaris, subepithelial or intraepithelial 
vesiculation and necrotic keratinocytes in Erythema 
Multiforme, basal cells liquefaction degeneration and 
lymphocytic band-like sub basilar infi ltrate in Oral 
Lichen Planus and Keratinocyte vacuolization with 
lamina propria edema in Lupus Erythematosus. 51 These 
fi ndings direct the diagnosis and treatment planning of 
the affected individual in an effi cient manner.

The limitation of the study includes geographic 
limitations as the study was conducted only among 
the South Indian population predominantly. The study 
included small sample size and hence the results obtained 
cannot be generalized.

The future scope of the study will be better and will 
yield accurate results if different ethnic populations are 
considered along with a larger study population.

Figure 1: This bar graph represents the percentage of 
desquamative gingivitis based on age. Age is distributed 
as 20-30 years, 31-40 years, 41-50 years, 51-60 years on 

the x-axis. From the graph, it is evident that desquamative 
gingivitis is more prevalent in the 51-60 years age group. 
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Figure 2: This bar graph represents the percentage 
of desquamative gingivitis based on gender. 

Parameters were Males and females and were 
represented on the x-axis. From the graph, it 

is evident that desquamative gingivitis is more 
prevalent in females than males. 

Figure 3: This bar graph represents the percentage of 
clinical diagnosis of desquamative gingivitis where the 

parameters like  Desquamative gingivitis, lichen planus and 
Vesiculobullous lesion are represented on the x-axis. From 
the graph it is evident that desquamative gingivitis was the 

most prevalent clinical diagnosis. Wow 

Figure 4: This bar graph represents percentage 

of Histopathology diagnosis of Desquamative 
gingivitis where Parameters like lichen planus, 
Vesiculobullous lesion, and not available are 

represented on the x-axis, From the graph, it is 
evident that lichen planus is the most prevalent 

histopathology diagnosis of desquamative gingivitis. 

Figure 5: This bar graph represents the percentage 
of Biopsy status in Desquamative gingivitis where 

Parameters were ‘done’ or ‘not done’ were 
represented on the x-axis. From the graph it is 

evident that not done was the most prevalent status 
of biopsy.  

Figure 6: This bar graph represents the percentage 
of Biopsy status whether it was done before or 

after desquamative gingivitis where the parameters 
included ‘after treatment’ and ‘not done’ on the 

x-axis. From the graph, it is evident that most of the 
biopsies were not done. 
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Figure 7: This bar graph depicts the association between the clinical diagnosis and histopathology reports 
of the study population. Different clinical diagnosis are represented in various colours on the X axis, Blue 

represents Lichen Planus, green represents data not available and brown represents Vesiculobullous 
Lesions. Y axis represents the histopathology reports of the study population on a scale from 0 to 4. There is 
a signifi cant association between the clinical diagnosis and histopathology reports. (Pearson chi square test; 

p value =0.015, statistically signifi cant)

Conclusion

Within the limits of the present study, it is observed 
that desquamative gingivitis was more prevalent in 
females and predominantly in the age group of 51-60 
years. The most prevalent histopathology diagnosis was 
oral lichen planus. Also, there was a positive correlation 
between clinical diagnosis and histopathology reports 
with p<0.05. This study helps us to understand 
the importance of biopsy as a diagnostic tool and 
histopathology results in diagnosing clinically signifi cant 
desquamative gingivitis. It is known that desquamative 
gingivitis is a clinically descriptive term and not an 
actual disease and also knowing the fact that it may 
be a manifestation of severe systemic disease and that 
only histopathology will help us in fi nding the defi nitive 
diagnosis hence, a biopsy must be made mandatory. 

Also, patient education and motivation in biopsy must 
be considered a high priority whilst determining the 
treatment plan for Clinically suggestive Desquamative 
Gingivitis.
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Abstract
Odontogenic Tumours (OTs) pose as a heterogenous group of lesions exhibiting diverse clinical behaviour 
and histopathological types which can range from hamartomatous lesions to malignancies. Although a large 
number of studies have been done to record the epidemiology of odontogenic tumours, there is a paucity 
of information where its prevalence is concerned in South Indian cities. Thus, the aim of our study is to 
highlight the prevalence of various types of odontogenic tumours in a predominantly South Indian hospital 
set up so as to improve clinical understanding and handling of patients with said tumours. A retrospective 
cross-sectional study was conducted after reviewing and analysing the data from patient records over the last 
five years. Patients with histopathologically established odontogenic tumours were selected without any age 
restriction. The data was collected and descriptive statistics were performed. The findings of our study hinted 
at a benign odontogenic prevalence with a male predilection (68.6%). The posterior region of the mandible 
was the most commonly involved site (60%) and ameloblastomas followed by odontomas and adenomatoid 
odontogenic tumours were the most prevalent odontogenic tumours in our hospital set up. An asymptomatic 
trend with multilocular radiolucencies was evidently observed. Through the results of our study, we hope 
to elucidate the prevalence of odontogenic tumours in the South Indian population. In essence our findings 
suggest a male predilection in the posterior region of the mandible and that Ameloblastomas and Odontomas 
are the most common odontogenic tumours. Due to the large number of asymptomatic presentations, proper 
diagnosis and management is key. Thus, further studies need to be done to overcome the limitations of our 
study and to confirm our findings.

Keywords: Odontogenic Tumours; Follicular Ameloblastoma; Unicystic Ameloblastoma; South India.

Research Article

Introduction

Odontogenic Tumours are heterogeneous lesions 
that are derived from epithelial or ectomesenchymal 
tissues or sometimes, both. They can range from 
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hamartomatous lesions to malignancies and exhibit a 
plethora of clinical behaviours and histopathological 
types 1–3. They can either be found within the jaw bones 
(central type) or in the mucosal tissue that overlies the 
tooth bearing areas (peripheral types). Although the 
etiology is unknown OTs can be primarily classified 
into malignant and benign tumours. The majority of 
benign tumours seem to arise de novo, whereas in 
malignant tumours they may arise de novo but they more 
commonly arise from their benign precursor. Essentially, 
the classification of odontogenic tumours is based on its 
interactions between the epithelium and the odontogenic 
ectomesenchyme. But this classification is constantly 
under debate so it is frequently met with new additions 
and the removal of existing entities.4,5 Ameloblastomas 
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in general are common (among OTs), benign tumours 
of the odontogenic epithelium that more often occur 
in the mandible than the maxilla. Although they are 
rarely metastatic and progress very slowly, the lesions 
cause severe disfigurement of the face and the jaw. 6–15 
Odontomas are benign tumours associated with tooth 
development 16–24. It is a dental hamartoma indicating 
that it is composed of normal dental tissue but has grown 
in an abnormal manner. It is of type types – compound 
and complex. 25–29 Adenomatoid Odontogenic Tumours 
(AOTs) arise from the enamel organ or the dental lamina.30 
Nearly two by third of its cases are associated with an 
impacted canine.31,32 It is fairly uncommon and is seen 
mostly in younger people with a female predilection.33 
Odontogenic Myxomas are uncommon benign tumours 
arising from embryonic connective tissues associated 
with tooth formation. It mainly consists of spindle 
shaped cells and scattered collagen fibres, distributed 
in a loose mucoid material. As the tumour expands it 
has been known to infiltrate adjacent structures like 
sinuses in the case of maxillary tumours and the ramus 
in the case of mandibular tumours.34–37 Odontogenic 
Fibromas are slow growing, uncommon gingival 
masses. It can sometimes cause tooth displacement and 
has no particular gender predilection.38–41 Ameloblastic 
carcinoma is a rare tumour that develops in the jaw bones 
from enamel forming epithelial cells.42,43 It can cause 
painful swellings that only progresses, with no response 
to chemotherapy. Although some patients may even be 
asymptomatic, some rare symptoms include trismus, 
dysphonia and voice loss.44–46 As tumours always pose 
a threat to a person’s wellbeing, our study aims to 
enumerate its prevalence and to analyse any gender, site, 
radiographic or clinical presentation predilection.

There is a marked difference in the patterns of 
incidence as reported by several individuals attempting 
to study the epidemiology of odontogenic tumours. 
Thus, our study is engineered to notice any difference 
in prevalence trends in recent years as compared to 
older documentations and to elucidate the presence of 
variations amongst different geographical locations and 
ethnicities in regard to the prevalence of different types 
of odontogenic tumours. 

Materials and Methods

Study Design and Setting

This retrospective study reviewed the records 
of patients who visited the hospital over the last five 
years to undergo various treatments at Saveetha Dental 
College, Chennai. Ethical approval was obtained from 
the Institutional Ethics Committee. The study population 
included patients with histopathologically established 
odontogenic tumours with no age restrictions. They 
were separated according to their sex, type of tumour, 
site, recurrence, clinical and radiographic presentations. 
Mentally or physically disabled individuals were 
excluded from the study due to their potential difficulties 
faced during participation.

Data Collection

The records of patients who visited Saveetha Dental 
College in the last five years were analysed and were used 
to identify 35 patients in the hospital database undergoing 
various treatments, but with histopathologically 
established odontogenic tumours. Relevant data such 
as patient age, sex, site, type of tumour, history of 
recurrence, clinical and radiographic presentation 
were obtained from their general examination, clinical 
examination, personal details and histopathological 
reports and was recorded. Repeated patient records and 
incomplete entries were excluded. The data obtained 
was then verified by an external reviewer.

Statistical Analysis

Data was recorded in Microsoft Excel 2016 
(Microsoft Office 10) and was later exported to the 
Statistical Package for the Social Sciences for Windows. 
(Version 20.0, SPSS, Inc., Chicago, USA) and was 
subjected to descriptive statistical analysis. 

Results and Discussion

The final dataset consisted of 35 patients of 
predominantly South Indian origin undergoing 
various treatments but with histopathologically proven 
odontogenic tumours among the total 1550 reported 
biopsy cases. The sites were grouped as the mandibular 
posterior region, mandibular anterior region, maxillary 
anterior region and ‘mandible’ for tumours that occurred 
in the premolar region or throughout the entire lower jaw. 
Out of these sites, the one with the highest prevalence 
of odontogenic tumours was the mandibular posterior 
region (60%) followed by the mandible (25.7%), the 
mandibular anterior region (11.4%) and the maxillary 
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anterior region with the least (2.9%) as inferred from 
Figure 1. Overall, the mandible was more susceptible to 
the prevalence of odontogenic tumours when compared 
to the maxilla. The mean age of the study sample was 
33.09 years. According to Figure 2, the age group with 
the most number of established odontogenic tumours 
was found to be ‘above the age of 40 years’. There 
was a clear male predilection when its incidence was 
considered with 68.6% as opposed to 31.4% of females. 
(Figure 3)

Based on the type of tumour, follicular 
ameloblastoma was the most common (34.3%), 
followed by unicystic ameloblastoma (including all 
types - 17.1%), plexiform ameloblastoma (14.3%), 
granular cell ameloblastoma (8.6%), 5.7% for both 
types of odontomas and adenomatoid odontogenic 
tumours and 2.9% being the least for proliferative 
ameloblastoma, odontogenic myxoma, calcifying cystic 
odontogenic tumour, peripheral odontogenic fibroma 
and ameloblastic carcinoma. (Table 1)

Recurrence was observed in 14.3% of the cases as 
suggested from our data in Table 2 and Figure 4. The 
clinical presentation was recorded under two groups 
– asymptomatic swellings (60%) and symptomatic 
swellings (17.1%) with the rest of the data not available 
because of the absence of its mention in the case reports. 
(Table 3) The radiographic presentations was recorded 
under four groups – multilocular radiolucency (40%), 
unilocular radiolucency (28.6%), unilocular with an 
impacted tooth (11.4%) and 2.9% of radio-opaque 
masses with the rest unavailable as inferred from Table 
4 and Figure 5.

Thus, the most common trends observed was a male 
predilection; involvement of the posterior mandible; 
rarely recurring asymptomatic swellings radiographically 
presenting with multilocular radiolucencies and a 
tendency to occur more commonly above the age of 40 
years. Ameloblastomas (follicular type) followed by 
odontomas and adenomatoid odontogenic tumours were 
the most frequently prevalent OTs.

The data for this retrospective study was based 
on residents of South Indian cities seeking treatment 
at Saveetha Dental College, Chennai. According to 
our results, 24 males out of 35 patients (68.6%) and 
11 females out of 35 patients (31.4%) were affected 

showing a predilection in favour of males in regard 
to the prevalence of odontogenic tumours. This is in 
accordance with most studies - In a study conducted by 
Gupta B et al. in 2010 sampling a similar south Indian 
population in the state of Tamil Nadu, it is suggested 
that the mandible especially the posterior part was the 
most commonly involved site and that ameloblastomas 
were the most prevalent type of odontogenic tumour 
(67.69%) followed by AOTs (9%) and odontomas 
(7.77%). Most cases were benign with only a few 
incidences of malignancies. This is in line with our 
findings, except for the fact that odontomas and AOTs 
were equally prevalent in our study. This could be an 
attribute to our difference in sample size of 35 patients 
as opposed to 489 cases.47 In another study by Ezekiel 
et al. in 2002, they concluded that ameloblastomas were 
the most common odontogenic tumour and that tumours 
occurred more often in the mandible than the maxilla. 
There was also a gender predilection to males (57%) as 
opposed to females (43%). Some of the most common 
clinical findings were pain, swellings and loosening of 
teeth. There were many records of asymptomatic cases 
with most being benign.48 These suggestions are in line 
with our findings. This could possibly be due to our 
comparable population sizes of 35 and 78.

In a study by Varun A.I et al. in 2016, they reported 
that the prevalence of odontogenic myxomas was around 
(0.04% – 3.7%) 49 which is in line with our results of 2.9% 
for the same. In another study by Siar C.H et al. in 2000 
they report that peripheral odontogenic fibromas account 
for (1.2% - 4.7%) 50 of all odontogenic tumours which 
is in accordance to our finding of 2.9%. In a study of 12 
cases of ameloblastic carcinomas by Li J et al. in 2014 
they concluded that ameloblastic carcinoma is a rare type 
of tumour, occurring only in 2.23% 51 of patients which 
is comparable to our findings of 2.9% for the same. Since 
several studies over the last decade exhibit a similar 
pattern of incidence, there is no conclusive evidence of a 
change in the trends surrounding the prevalence of OTs.

Although retrospective, our study does present with 
certain limitations such as geographical barriers and 
diversity of opinions during clinical examination and 
radiographic interpretation. Thus, further multicentre 
studies must be performed to ascertain the true prevalence 
of the south Indian population. 
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Prevalence of Types of Odontogenic Tumours

Type of Tumour Frequency Percentage

Follicular Ameloblastoma 12 34.3

Plexiform Ameloblastoma 5 14.3

Proliferative Ameloblastoma 1 2.9

Granular Cell Ameloblastoma 3 8.6

Unicystic Ameloblastoma Type I, Type II and Type III 6 17.1

Odontogenic Myxoma 1 2.9

Odontoma Type I and Type II 2 5.7

Calcifying Cystic Odontogenic Tumor 1 2.9

Peripheral Odontogenic Fibroma 1 2.9

Adenomatoid Odontogenic Tumor 2 5.7

Ameloblastic Carcinoma 1 2.9

Total 35 100.0

Table 1 - Table representing the frequency and percentage of prevalence of OTs based on its type with 
follicular ameloblastoma (34.3%) being the most common followed by unicystic ameloblastoma (17.1%). Hence 
ameloblastomas are the most prevalent odontogenic tumours.  

Recurrence

 Frequency Percentage

Yes 5 14.3

No 30 85.7

Total 35 100.0

Table 2 - Table representing the frequency and percentage of prevalence of recurrence among the OTs with a 
statistically significant negative predilection towards recurrence (30 out of 35 patients). Hence recurrence is less 
common for odontogenic tumours. 
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Clinical Presentation

 Frequency Percentage

Asymptomatic Swelling 21 60.0

Symptomatic Swelling 6 17.1

NA* 8 22.9

Total 35 100.0

Table 3 - Table representing the frequency and percentage of various clinical presentations of OTs where 
asymptomatic presentations (60.0%) are more common when opposed to symptomatic presentations (17.1%). Hence 
it is more common for odontogenic tumours to go unnoticed for a long time. *Not Available 

 Radiographic Presentation Frequency Percentage

Unilocular Radiolucency 10 28.6

Unilocular with an Impacted Tooth 4 11.4

Multilocular Radiolucency 14 40.0

Radiopaque Masses 1 2.9

NA* 6 17.1

Total 35 100.0

Table 4 - Table representing the frequency and percentage of various radiographic presentations of OTs 
where multilocular radiolucencies (40.0%) followed by unilocular radiolucencies (28.6%) are the most frequent 
presentations. Hence tumours which present with multilocular radiolucencies radiographically are more likely to be 
commonly prevalent compared to other tumours. *Not Available

Figure 1 - Bar chart representing the prevalence of OTs based on site with a predilection towards the posterior region of the 
mandible with 21 out of 35 patients across the scale of study population frequency in the ‘y’ axis and site in the ‘x’ axis. 

Hence the most common site for odontogenic tumours is the mandibular posterior region. 
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Figure 2 - Bar chart representing the association between the various types of OTs and age, showing a 
higher incidence of various types of OTs above the age of 40 years across the scale of study population 

count in the ‘x’ axis and the age groups of (1-10) years, (11-20) years, (21-30) years, (31-40) years and above 
40 years in the ‘y’ axis. Here, the colour blue represents follicular ameloblastoma, dark green represents 
plexiform ameloblastoma, lilac represents proliferative ameloblastoma, yellow represents granular cell 

ameloblastoma, turquoise represents unicystic ameloblastoma (inclusive of all types), maroon represents 
odontogenic myxoma, pale green represents odontoma (inclusive of all types), grey represents calcifying 

cystic odontogenic tumors, pink represents peripheral odontogenic fi broma, violet represents adenomatoid 
odontogenic tumours and orange represents ameloblastic carcinoma. People above the age of 40 years are 
more likely to develop odontogenic tumours and this was found to be statistically signifi cant. Chi square 

value, p = 0.001 (p< 0.05) *NA-Not Available 
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Figure 3 - Bar chart representing the association between the various types of OTs and gender where 
there is an existing predilection towards males across a scale of gender in the ‘x’ axis and study population 
count in the ‘y’ axis. Here, the colour dark blue represents follicular ameloblastoma, light green represents 

plexiform ameloblastoma, mustard represents proliferative ameloblastoma, purple represents granular 
cell ameloblastoma, yellow represents unicystic ameloblastoma (inclusive of all types), red represents 

odontogenic myxoma, turquoise represents odontoma (inclusive of all types), grey represents calcifying 
cystic odontogenic tumors, blue represents peripheral odontogenic fi broma, dark green represents 

adenomatoid odontogenic tumours and orange represents ameloblastic carcinoma. Males are more likely to 
develop odontogenic tumours than females, although this was not found to be statistically signifi cant. Chi 

square value, p = 0.583 (p>0.05) 
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Figure 4 - Bar chart representing the association between the various types of OTs in percentage based on 
recurrence where there is an existing negative predilection for recurrence across a scale of type of OT in the ‘x’ axis 
and study population count in the ‘y’ axis. Here, the colour blue represents the presence of recurrence and green 
represents the absence of recurrence. Out of 11 types of odontogenic tumours, only 3 types (follicular ameloblastoma, 
unicystic ameloblastoma and AOT) have exhibited a history of recurrence.Follicular ameloblastoma was the most 
common OT to recur (8.57%), although this was not found to be statistically signifi cant. Chi square value, p = 0.837 
(p>0.05) 



4600      Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No.4

Figure 5 - Bar chart representing the association between various types of OTs and their radiographic 
presentation. Radiographic representations of OTs are in the ‘x’ axis and the study population count 
in the ‘y’ axis. Here, the colour dark blue represents follicular ameloblastoma, light green represents 

plexiform ameloblastoma, mustard represents proliferative ameloblastoma, purple represents granular 
cell ameloblastoma, yellow represents unicystic ameloblastoma (inclusive of all types), red represents 

odontogenic myxoma, turquoise represents odontoma (inclusive of all types), grey represents calcifying 
cystic odontogenic tumors, blue represents peripheral odontogenic fi broma, dark green represents 

adenomatoid odontogenic tumours and orange represents ameloblastic carcinoma. Follicular ameloblastoma 
most commonly presents as a multilocular radiolucency (25.71%) and this was found to be statistically 

signifi cant. Chi square value, p = 0.04 (p< 0.05)

Conclusion

   Within the limits of this study, there is an existing 
male predilection in the mandibular posterior region. 
Most cases are benign, occur after the age of 40 years 
and are asymptomatic with multilocular radiolucencies. 
On considering a time span of the last fi ve years, we 
have 1550 established biopsy cases out of which 35 
were odontogenic tumours. Thus, the prevalence rate 
of odontogenic tumours is approximately 2.26%. The 
most prevalent type of odontogenic tumour found was 

ameloblastoma followed by odontomas and adenomatoid 
odontogenic tumours. Overall, there was no noteworthy 
change in trend with regard to the pattern of prevalence 
of OTs. But due to our aforementioned shortcomings 
and controversy of literature, further research has to 
be done to confi rm our existing fi ndings. As they are 
predominantly asymptomatic, proper diagnosis and 
timely management is required. 
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Abstract 
Identification of an individual is of utmost importance in conditions of natural calamities or in case of man 
made disaster. Determination of sex becomes the primary priority in the process of identification of a person 
by a forensic investigator during the time of crime investigations, natural disasters and the ethnic studies. 
Determination of sex is one of the vital for the identification of an individual. Often the fragmentary remains 
are available for forensic identification of an individual making sex determination difficult. When the pelvic 
bone is unavailable, the skull is also widely considered the best indicator of sex. Skull is important in this 
regard as it resists adverse environmental conditions over time. The first indicator for the sex determination 
is the pelvic bones and pelvis which is more accurate than the skull bones. The skull is the most dimorphic 
and easily sexed portion of the skeleton after pelvis, providing up to 92% reliability. The mastoid process 
can thus be used as a best indicator of sex as well as ancestry of populations and individuals. Mastoid 
process is a dimorphic bone situated at the basolateral region of the skull. This mastoid process is placed in 
the posterior aspect of the temporal bone. Mastoid process is one of the two projections situated behind the 
ear. The mastoid process provides an attachment for certain muscles of the neck. This mastoid process is a 
fragmentary piece of skull, is ideal for sexual dimorphism as it is resistant to damage due to its anatomical 
position at the base of the skull. The mastoid process of the skull plays a vital role in determination of the 
sex as it is the most di-morphic bone present at the baso-lateral region of the skull. Detailed morphometric 
analysis of mastoid process, mastoid triangle will help in the planning of surgical intervention involving the 
skull base. This review will be useful for the anatomist, neurosurgeon, radiologist and morphologists clinical 
anatomists to carry out further research work. The aim of the present review is the determination of sex using 
mastoid process and mastoid triangle among south Indian population  
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Introduction 

Historically, identification of individuals is one of 
the most challenging and difficult subjects that man 
has confronted. The concept of identity, with few 

significant variations, is the same as the assertion of that 
identity is a set of physical characteristics, functional 
or psychic, normal or pathological, that define an 
individual 1–3. Nowadays, human identification is a 
universal process based on scientific principles, mainly 
involving fingerprinting, the objective of which is 
to identify and register individuals for both civil and 
criminal identification purposes 4–6 the application of 
the knowledge of physical anthropology for the purpose 
of forensic medicine constitutes forensic anthropology 
7–9. Anthropology is the study of measurements or 
proportions of human body such as bones, muscle and 
adipose tissue according to sex and age for identification 
purposes. Forensic anthropology is the application of the 
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science of physical anthropology and human osteology 
in other words the study of human skeleton Achievement 
of sex determination depends upon the completeness of 
the skeleton. 

Sex classification is more precise in pelvic remains 
than the skull but whole and complete pelvic bone is not 
always available for analysis10–12. Skull is probably the 
second best region of  the skeleton to determine sex often 
fragmentary remains are available, instead of complete 
skeletons for forensic evaluation. Furthermore, the 
petrous part of temporal bone is resistant to destruction 
and damage such as burning 13–15. The mastoid region 
is favorable for sex determination as it is one of the 
most protected region and resistant to damage16,17. The 
mastoid process is a pyramidal bony projection from 
the posterior section of the temporal bone. It is located 
just behind the external acoustic meatus and lateral to 
the styloid process in the skull. The mastoid process 
characteristics are of great utility in the determination of 
sex. The mastoid Triangle (MT) is a triangle constructed 
between the landmark pterion, mastoidale and asterion. 
Parameters like mastoid process length can be used as 
predictors to determine gender 18,19 

Materials and Methods 

Articles were collected from PMC database, Medline 
database. Using keywords, mastoid triangle, mastoid 
process, sex determination using bones, morphometry of 
the skull. The total number of articles collected were 34. 
All the collected articles were systematically analysed 
for review of its content based on determination of sex 
using mastoid process among south Indian population .

Results and Discussion 

Morphology and Morphometry of Skull

Skull is the most dimorphic and easily sexed portion 
of the skeleton after the pelvic bone, providing upto 
92% reliability. Determination of sex from skeletons is 
a vital work for a forensic anthropological analysis 20–22 
skull is the most ordinarily used skeleton part in forensic 
anthropological analysis. Studies indicate that pelvis is 
that the most reliable indicator of sex assessment, and 
skull is that the other sexual dimorphism is extremely 
important in studies of morphologically, skeletal 
biology and human evolution. Skull is important in the 
determination of sex as it resists adverse environmental 

conditions over time. Dimorphic characteristics of 
sex are often studied metrically and morphologically, 
although morphologic studies pose several problems 
like difficulties with quantification and interobserver 
error23. Investigation into the usability of geometric 
morphometric analysis in assessment of sexual 
dimorphism 24,25. The posterior part of the inferior 
surface of the skull is formed by the occipital bone. 

Prominent features of posterior part of inferior 
surface are the foramen magnum and associated 
occipital condyles, jugular foramen, mastoid notch 
and the squamous part of the occipital bone up to the 
external occipital protuberance and the superior nuchal 
lines, hypoglossal canals (anterior condylar canals) and 
condylar canals (posterior condylar canals) 26. It may be 
a vital landmark for anthropology, anatomy, forensic 
pathology, surgeons and other medical fields for the 
skull base 24. 

Determination of Sex Using Bones 

The microscopic age changes that occur in human 
cortical bone were measured by counting the amount of 
osteons, osteon fragments and non‐Haversian canals. 
The microscopic determination of age in human bone 27. 
Sex determination is one of the first and basic steps of 
assessing the biological profile. Although the analysis of 
DNA is the most reliable method for sex determinationit 
is also the most expensive and time consuming method, 
which can also be hindered by local conditions 28,29. 

During the reconstruction process, numerous 
issues may arise, including bone fragmentation and 
poor preservation of skeletal remains, coupled with the 
complexity of human skeleton 30. Osteometric studies 
using individual bones exhibiting sexual dimorphism 
have been reported among different population 

Mastoid Process 

In the skull, the mastoid bone is robust and tough 
making it resistant to physical damage. The mastoid 
region is favourable for sex determination for two 
reasons it’s compact structure of the petrous portion and 
it’s protected position at the base of the skull. Hence, it 
is commonly found intact in skeletons of very old age. 
Even though the skull is fragmented, the mastoid stays 
intact. The mastoid process characteristics are of great 
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utility in determination of sex. Studies based on human 
skeletal remains for determination of sex have been the 
topic of interest among the researchers. 

The mastoid region is considered as one of the 
slowest and later growing regions of the cranial cavity 
and this mastoid region shows a higher degree of sexual 
dimorphism in adulthood. The mastoid process is a 
conical prominence which projects from the undersurface 
of mastoid portion of temporal bone situated behind the 
and lateral to the tactic and external acoustic meatus 
and lateral to the styloid process. The mastoid process 
is larger in males than in females. Difference between 
the size of mastoid process in males and females could 
be due to the variation in growth of mastoid process 
in both males and females along with response of 
stronger muscle actions of the muscles attached to 
it. The important role of this bone is that, it is a point 
for attachment of several muscle the of the neck such 
as splenius capitis, longissimus capitis, posterior belly 
of digastric and sternocleidomastoid, because of these 
muscle attachments mastoid tend to be larger in males 
and smaller in females. Determination of sex through 
skeletal remains is an age old and time tested method. 

In the understanding of humans the sex determination 
from skeletal remains has began ever since Hippocrates 
period, but thorough knowledge was acquired in post 
renaissance period. Such knowledge is applied in time of 
war, crimes, genocides, or mass disaster 11. In the skull, 
the mastoid bone is robust and tough making it resistant 
to physical damage. The mastoid region is favorable 
for sex determination for two reasons – the compact 
structure of the petrous portion and its protected position 
at the base of the skull 31. The mastoid process can be 
used as a marker of determination of sex in unidentified 
human skeletal remains. The articles reviewed for 
the determination of sex using mastoid process by 
morphometric parameters were subjected for quality 
analysis and the confidence level scoring was given as 
level 1, level 2, level 3 and graded accordingly as low, 
moderate and high (Table 1). The articles were subjected 
for scoring with a scale ranging from 1 to 10, represented 
in Table 2.  

Mastoid Triangle 

The mastoid triangle varies in different age groups. 
The perimeter, area, dimensions and the angles of 

the mastoid triangle were analysed for their utility in 
determination of sex 32. The mastoid triangle is one 
of the poor indicator of sex . The sex difference has 
been observed to be statistically significant for all 
measurements except for the angles of the opisthion-
Bimastoid triangle the highest value for determination 
of sex for Asterion- Mastoidale length of right side 
and next is the Bimastoid breadth. This is useful for 
determination of sex of unknown bones 33,34. Heron’s 
formula was used for calculating the area of the mastoid 
triangle in mm . It needs to be highlighted here that the 
mastoid triangle does not constitute a flat surface but a 
slightly curved one, and hence, the area calculated in the 
study cannot be considered as a true area but area for a 
two dimensional planar view. 

Limitation of the Study 

Less articles were reviewed and specific parameters 
were discussed and considered. 

Future Scope 

With this we can conclude that the results obtained 
from the present review may be of use to the forensic 
experts, neurosurgeons, anthropologists, morphologists 
clinical anatomists carrying out further research work  

Conclusion 

This review concluded that the morphometric values 
of the mastoid process are variable. The mastoid process 
is a good indicator of sex when all the parameters are 
considered length is the best parameter when individual 
parameters are considered. So the knowledge of these 
variations may guide neurosurgeons to approach in the 
management of neoplasms and other pathology related 
to this region. The area of mastoid triangle is considered 
as a poor indicator of sex. The mastoid triangle plays an 
important role as a landmark. It is of particular interest 
in the field of forensic medicine to identify fire victims 
and also used for intracranial surgical approaches. The 
result of this study offers a good opportunity to identify 
sex using the mastoid process apart from pelvimetric and 
craniometric analysis of sex determination. 
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Table 1: Quality Analysis showing the articles reviewed for the determination of sex using mastoid process 
by morphometric parameters were subjected for quality analysis and the confidence level scoring was given 

as level 1, level 2, level 3 and graded low, moderate and high. 

S.No Author Name Year Level Quality

1 Luiz Airton Saavedra de Paiva 2003 Level 1 High

2 Johnson 2020 Level 1 High 

3 Sekar 2019 Level 1 High 

4 Alves ES 1965 Level 2 Moderate 

5 Seppan 2018 Level 1 High 

6 Krishna 2916 Level 1 High 

7 Arbenz GO 1988 Level 1 High

8 Nandini 2018 Level 1 High

9 Subashri 2016 Level 1 High

10 Jigyasa Passey 2015 Level 2 Moderate 

11 Thejeswar 2015 Level 1 High

12 Sriram 2015 Level 1 High

13 Bass WM 2004 Level 3 Low

14 Kalmey JK 1996 Level 1 High

15 Keerthana 2016 Level 1 High

16 Li Luo 2013 Level 1 High

17 Pratha 2016 Level 2 Moderate

18 Pretorius E 2006 Level 3 Low

19 Menon A 2016 Level 1 High

20 Ropper 1993 Level 1 High

21 Samuel 2015 Level 1 High

22 Nauma 2016 Level 1 High

23 Archana Singh 2019 Level 1 High

24 Željana Bašić 2013 Level 2 Moderate

25 Thenmozhi 2016 Level 1 High

26 Kerley 1965 Level 1 High

27 Gibbon V 2013 Level 1 High

28 Bidmos MA 2010 Level 3 Low

29 Bruzek J 2006 Level 2 Moderate

30 Rajni 2017 Level 1 High

31 TanujKanchan 2013 Level 1 High

32 Sinhorini 2019 Level 1 High

33 Deepali Jain 2013 Level 2 Moderate

34 Choudhari 2016 Level 1 High
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Table 2: Showing scoring of the articles for quality analysis with a scale range of 1 to 10 based on the article 
content, parameters analysed, sample size, statistical analysis and discussion. 

S.No 1 2 3 4 5 6 7 8 9 10 Yes No
1 ☑️ ☑️ ☑️ ✖️ ☑️ ☑️ ☑️ ☑️ ☑️ ✖️ 8 2
2 ☑️ ☑️ ✖️ ☑️ ☑️ ☑️ ☑️ ☑️ ☑️ ☑️ 9 1
3 ☑️ ✖️ ☑️ ✖️ ☑️ ☑️ ☑️ ☑️ ☑️ ☑️ 8 2
4 ☑️ ✖️ ☑️ ☑️ ☑️ ✖️ ☑️ ✖️ ✖️ ☑️ 6 4
5 ☑️ ☑️ ☑️ ☑️ ☑️ ☑️ ☑️ ✖️ ☑️ ☑️ 9 1
6 ☑️ ✖️ ☑️ ☑️ ☑️ ☑️ ☑️ ☑️ ☑️ ☑️ 8 2
7 ☑️ ☑️ ☑️ ✖️ ☑️ ☑️ ☑️ ☑️ ☑️ ✖️ 8 2
8 ☑️ ☑️ ☑️ ☑️ ☑️ ☑️ ✖️ ☑️ ✖️ ☑️ 8 2
9 ☑️ ☑️ ☑️ ☑️ ☑️ ✖️ ☑️ ☑️ ☑️ ☑️ 9 1

10 ☑️ ✖️ ☑️ ✖️ ☑️ ✖️ ☑️ ☑️ ☑️ ✖️ 6 4
11 ☑️ ✖️ ☑️ ☑️ ☑️ ☑️ ✖️ ☑️ ☑️ ☑️ 8 2
12 ☑️ ☑️ ☑️ ✖️ ☑️ ☑️ ☑️ ☑️ ☑️ ☑️ 9 1
13 ☑️ ☑️ ✖️ ✖️ ☑️ ✖️ ✖️ ☑️ ✖️ ✖️ 4 6
14 ☑️ ☑️ ☑️ ✖️ ☑️ ☑️ ☑️ ☑️ ☑️ ✖️ 8 2
15 ☑️ ☑️ ☑️ ☑️ ☑️ ☑️ ✖️ ☑️ ☑️ ☑️ 9 1
16 ☑️ ☑️ ✖️ ✖️ ☑️ ☑️ ☑️ ☑️ ☑️ ☑️ 8 2
17 ☑️ ☑️ ✖️ ☑️ ☑️ ☑️ ✖️ ✖️ ☑️ ☑️ 7 3
18 ✖️ ✖️ ☑️ ✖️ ☑️ ✖️ ✖️ ☑️ ✖️ ☑️ 4 6
19 ☑️ ☑️ ☑️ ☑️ ☑️ ☑️ ☑️ ☑️ ✖️ ☑️ 9 1
20 ☑️ ☑️ ✖️ ☑️ ☑️ ✖️ ☑️ ☑️ ☑️ ☑️ 8 2
21 ☑️ ✖️ ☑️ ☑️ ☑️ ☑️ ☑️ ☑️ ☑️ ☑️ 9 1
22 ☑️ ☑️ ☑️ ✖️ ☑️ ☑️ ☑️ ☑️ ✖️ ☑️ 8 2
23 ☑️ ☑️ ☑️ ✖️ ☑️ ☑️ ☑️ ☑️ ☑️ ✖️ 8 2
24 ☑️ ☑️ ✖️ ☑️ ☑️ ✖️ ☑️ ☑️ ✖️ ☑️ 7 3
25 ☑️ ☑️ ✖️ ☑️ ☑️ ☑️ ☑️ ☑️ ☑️ ☑️ 9 1
26 ☑️ ✖️ ☑️ ☑️ ☑️ ☑️ ✖️ ☑️ ☑️ ☑️ 8 2
27 ☑️ ✖️ ☑️ ✖️ ☑️ ☑️ ☑️ ☑️ ☑️ ☑️ 8 2
28 ✖️ ✖️ ✖️ ✖️ ☑️ ✖️ ✖️ ✖️ ✖️ ☑️ 2 8
29 ✖️ ✖️ ☑️ ☑️ ☑️ ☑️ ☑️ ✖️ ✖️ ✖️ 5 5
30 ☑️ ✖️ ☑️ ☑️ ☑️ ☑️ ☑️ ☑️ ☑️ ✖️ 8 2
31 ✖️ ☑️ ☑️ ☑️ ☑️ ☑️ ☑️ ☑️ ✖️ ☑️ 8 2
32 ☑️ ☑️ ☑️ ☑️ ☑️ ☑️ ☑️ ✖️ ☑️ ☑️ 9 1
33 ✖️ ☑️ ☑️ ☑️ ☑️ ☑️ ✖️ ✖️ ☑️ ✖️ 6 4

34 ☑️ ☑️ ☑️ ✖️ ☑️ ☑️ ☑️ ☑️ ☑️ ✖️ 8 2

Acknowledgement: Nil 

Conflict of Interest: None Declared 

Ethical Clearance: As it is a review article so it is 
not required. 

References 

1.  Paiva LAS de, Segre M. Sexing the human skull 
through the mastoid process [Internet]. Vol. 58, 
Revista do Hospital das Clínicas. 2003. p. 15–20. 
Available from: http://dx.doi.org/10.1590/s0041-
87812003000100004

2.  Johnson, Jayapriya, Lakshmanan G, M. Biruntha, 
R. M. Vidhyavathi, Kalimuthu K, Sekar D. 
Computational identification of MiRNA-7110 from 
pulmonary arterial hypertension (PAH) ESTs: a new 
microRNA that links diabetes and PAH. Hypertens 
Res [Internet]. 2020 Apr;43(4):360–362. Available 
from: http://dx.doi.org/10.1038/s41440-019-0369-
5

3.  Sekar D, Lakshmanan G, Mani P, Biruntha M. 
Methylation-dependent circulating microRNA 
510 in preeclampsia patients [Internet]. Vol. 42, 
Hypertension Research. 2019. p. 1647–1648. 



Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4      4609

Available from: http://dx.doi.org/10.1038/s41440-
019-0269-8

4.  Alves ES. Medicina legal e deontologia. se; 1965.

5.  Seppan P, Muhammed I, Mohanraj KG, 
Lakshmanan G, Premavathy D, Muthu SJ, et al. 
Therapeutic potential of Mucuna pruriens (Linn.) 
on ageing induced damage in dorsal nerve of the 
penis and its implication on erectile function: an 
experimental study using albino rats [Internet]. The 
Aging Male. 2018. p. 1–14. Available from: http://
dx.doi.org/10.1080/13685538.2018.1439005

6.  Krishna, R. Nivesh and K. Yuvaraj Babu. 
Estimation of stature from psyiognomic facial 
length and morphological facial length research 
journal of pharmacy and technology [Internet]. 
2016;9(11):2071–2073. Available from: http://
dx.doi.org/10.5958/0974-360X.2016.00423.6

7.  Go A. Identidade e identificação--conceitos gerais. 
Arbenz GO Medicina legal e antropologia forense 
Rio de Janeiro: Atheneu. 1988;105–27.

8.  Nandhini , J.S.Taslima ,K.Yuvaraj Babu. Size , 
shape , prominence and localization of gerdy’s 
tubercle in dry human tibial bones. J Adv Pharm 
Technol Res [Internet]. 2018;11(8):3604. 
Available from: http://dx.doi.org/10.5958/0974-
360X.2018.00663.7

9.  Subashri And M.S.Thenmozhi. Occipital emissary 
foramina in human adults and their clinical 
implication. J Adv Pharm Technol Res [Internet]. 
2016;9(6):716. Available from: http://dx.doi.
org/10.5958/0974-360X.2016.00135.9

10.  Jigyasa P. Morphometric and radiographic study of 
mastoid triangle for sexual dimorphism in Indian 
skulls [Internet]. Vol. 67, Journal of the Anatomical 
Society of India. 2018. p. S70. Available from: 
http://dx.doi.org/10.1016/j.jasi.2018.06.137

11.  Thejeswar EP., and Thenmozhi M.S. Educational 
research ipad system vs textbook system. J Adv 
Pharm Technol Res [Internet]. 2015;8(8):1158. 
Available from: http://dx.doi.org/10.5958/0974-
360X.2015.00208.5

12.  Sriram, Nirisha, Thenmozhi, Samrithi, Yuvaraj. 
Effects of mobile phone radiation on the brain. 
Research journal of pharmacy and technology 
[Internet]. 2015;8(7):867. Available from: http://

dx.doi.org/10.5958/0974-360X.2015.00142.0

13.  Bass WM, Jantz RL. Cremation weights in 
east Tennessee. J Forensic Sci [Internet]. 2004 
Sep;49(5):901–4. Available from: https://www.
ncbi.nlm.nih.gov/pubmed/15461087

14.  Kalmey JK, Rathbun TA. Sex determination 
by discriminant function analysis of the petrous 
portion of the temporal bone. J Forensic Sci 
[Internet]. 1996 Sep;41(5):865–7. Available from: 
https://www.ncbi.nlm.nih.gov/pubmed/8789849

15.  Keerthana B, Thenmozhi MS. Occurrence of 
foramen huschke and its clinical significance. 
Research journal of pharmacy and technology 
[Internet]. 2016;9(11):1841–2. Available from: 
http://dx.doi.org/10.5958/0974-360x.2016.00373.5

16.  Luo L, Wang M, Tian Y, Duan F, Wu Z, Zhou M, et 
al. Automatic sex determination of skulls based on 
a statistical shape model. Comput Math Methods 
Med [Internet]. 2013 Nov 7;2013:251628. Available 
from: http://dx.doi.org/10.1155/2013/251628

17.  Pratha AA, Thenmozhi MS. A study of occurrence 
and morphometric analysis of meningo orbital 
foramen. Research journal of pharmacy and 
technology [Internet]. 2016;9(7):880–882. 
Available from: http://dx.doi.org/10.5958/0974-
360X.2016.00167.0

18.  Pretorius E, Steyn M, Scholtz Y. Investigation 
into the usability of geometric morphometric 
analysis in assessment of sexual dimorphism. Am 
J Phys Anthropol [Internet]. 2006 Jan;129(1):64–
70. Available from: http://dx.doi.org/10.1002/
ajpa.20251

19.  Menon A, Thenmozhi MS. Correlation between 
thyroid function and obesity. Research journal 
of pharmacy and technology [Internet]. 
2016;9(10):1568–1570. Available from: http://
dx.doi.org/10.5958/0974-360X.2016.00307.3

20.  Ropper AH. Syndrome of transtentorial 
herniation: is vertical displacement necessary? 
J Neurol Neurosurg Psychiatry [Internet]. 1993 
Aug;56(8):932–5. Available from: http://dx.doi.
org/10.1136/jnnp.56.8.932

21.  Samuel , Ashika Racheal , Thenmozhi MS. Study 
of impaired vision due to Amblyopia. J Adv 
Pharm Technol Res [Internet]. 2015;8(7):912–4. 



4610      Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No.4

Available from: http://dx.doi.org/10.5958/0974-
360X.2015.00149.3

22.  Hafeez, Nauman, and Thenmozhi. Accessory 
foramen in the middle cranial fossa. Research 
journal of pharmacy and technology [Internet]. 
2016;9(11):1880–82. Available from: http://dx.doi.
org/10.5958/0974-360X.2016.00385.1

23.  Singh A, Agarwal P, Singh A. Morphological 
and Morphometric Study of Foramen Magnum in 
Dry Human Skull and Its Clinical Significance. 
2019; Available from: http://www.ijars.net/
article_fulltext.asp?issn=0973-709x&year=2019&
month=July&volume=8&issue=3&page=AO10-
AO12&id=2488

24.  Bašić Ž, Anterić I, Vilović K, Petaros A, Bosnar 
A, Madžar T, et al. Sex determination in skeletal 
remains from the medieval Eastern Adriatic coast 
- discriminant function analysis of humeri. Croat 
Med J [Internet]. 2013 Jun;54(3):272–8. Available 
from: http://dx.doi.org/10.3325/cmj.2013.54.272

25.  Kannan, Rohith and Thenmozhi MS. 
Morphometric study of the styloid process and its 
clinical importance on eagles syndrome. J Adv 
Pharm Technol Res [Internet]. 2016;9(8):1137. 
Available from: http://dx.doi.org/10.5958/0974-
360X.2016.00216.X

26.  Kerley ER. The microscopic determination of age 
in the human bone. Am J Phys Anthropol [Internet]. 
1965 Jun;23(2):149–63. Available from: http://
dx.doi.org/10.1002/ajpa.1330230215

27.  Gibbon V, Paximadis M, Strkalj G, Ruff P, Penny C. 
Novel methods of molecular sex identification from 
skeletal tissue using the amelogenin gene. Forensic 
Sci Int Genet [Internet]. 2009 Mar;3(2):74–9. 
Available from: http://dx.doi.org/10.1016/j.
fsigen.2008.10.007

28.  Bidmos MA, Gibbon VE, Štrkalj G. Recent 
advances in sex identification of human 
skeletal remains in South Africa. S Afr J 
Sci [Internet]. 2010; Available from: http://
www.scielo.org.za/scielo.php?script=sci_
arttext&pid=S0038-23532010000600012

29.  Bruzek J, Murail P. Methodology and Reliability 
of Sex Determination From the Skeleton [Internet]. 
Forensic Anthropology and Medicine. p. 225–42. 
Available from: http://dx.doi.org/10.1007/978-1-
59745-099-7_9

30.  Rajni MG. Study on dried skulls for sex 
determination by mastoid process length. J Med 
Dent Sci [Internet]. 2017;16(6):8–10. Available 
from: http://dx.doi.org/10.9790/0853-1606100810

31.  Kanchan T, Gupta A, Krishan K. Estimation of sex 
from mastoid triangle - a craniometric analysis. J 
Forensic Leg Med [Internet]. 2013 Oct;20(7):855–
60. Available from: http://dx.doi.org/10.1016/j.
jflm.2013.06.016

32.  Sinhorini PA. Comparitive analysis of four 
morphometric methods for sex estimation. Leg 
Med [Internet]. 2019;39:29–34. Available from: 
http://dx.doi.org/10.1016/j.legalmed.2019.06.001

33.  Jain D, Jasuja OP, Nath S. Sex determination of 
human crania using Mastoid triangle and Opisthion-
Bimastoid triangle. J Forensic Leg Med [Internet]. 
2013 May;20(4):255–9. Available from: http://
dx.doi.org/10.1016/j.jflm.2012.09.020

34. Choudhari S, Thenmozhi MS. Occurrence and 
importance of posterior condylar foramen. J Adv 
Pharm Technol Res [Internet]. 2016;9(8):1083–85. 
Available from: http://dx.doi.org/10.5958/0974-
360X.2016.00206.7 



Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4      4611

DNA Profiling in Forensic Dentistry 

M. Laksita1, K. R. Don2, Jothi Priya A3 

Research Associate, 2Reader, Department of Oral and Maxillofacial Pathology, Assistant Professor, Department 
of Physiology, Saveetha Dental College and Hospitals, Saveetha Institute of Medical and Technical Sciences 

(SIMATS), Saveetha University, Chennai

Abstract
The recent advances in molecular biology have revolutionized all aspects of dentistry. Deoxyribose Nucleic 
Acid (DNA), the language of life yields information beyond our imagination with respect to our body 
health conditions. DNA is present in chromosomes and is responsible for storing all the genetic material 
and they are not the same for all individuals. Forensic dental comparison has been used for identification of 
humans in cases where body tissues are damaged or prolonged exposure to the environment has made the 
identification impractical. The use of DNA profile tests in forensic dentistry provides a new perspective in 
human identification. This article summarizes the recent literature on use of this technique in identification 
of unidentified human remains, highlighting the importance of DNA in the cases of forensic investigation. 
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Introduction

The discipline of Forensic Dentistry was introduced 
to the curriculum of the Brazilian Dental Schools after 
issuing of Decree no. 19852, amended in 1931. Since 
then, this specialty has continued to evolve, showing 
remarkable scientific and professional maturity lately1. 
The role of dental restorations, and radiological 
identification among forensic odontology has declined, 
whereas the molecular biology and laboratory procedures 
are increasing at a fast rate in efficiency and availability2. 
The Deoxyribose Nucleic Acid (DNA) extracted from 
the teeth of an unknown individual is matched with 
DNA isolated from known ante mortem samples such 
as stored blood, tooth brush, hairbrush, cervical smear, 
biopsy, to a parent or sibling. This is the usual procedure 
in DNA analysis3. 

Several biological materials are used for isolation 
of DNA and accomplish the laboratory tests for human 
identification, including bone tissue, hair bulb, biopsy 
sample, saliva, blood, etc.It is possible to obtain DNA 
from all human body tissues but only with variations in 
the quality and quantity of the DNA extracted from each 
tissue. Teeth play an important role as the subject of 
DNA studies as the dental hard tissue physically encloses 
the pulp and offers an anatomical configuration of great 
durability4. When morphologically evaluated, even a 
single tooth provides valuable information regarding 
the individual to whom the tooth belongs 5,6,7. The 
importance of Forensic Dentistry in the field of human 
identification, mainly when there is little remaining 
material to perform these identifications has brought 
dentists to work with forensic investigation and make 
them more familiar with the new molecular biology 
technologies. Previously our team had conducted 
numerous original studies 8-14 and surveys 15-22 over 
the past 5 years. Now we are focusing on applying this 
knowledge to write the review on new advancements 
in various fields. This article summarizes the recent 
literature on use of this technique in identification of 
unidentified human remains, highlighting the importance 
of DNA in the cases of forensic investigation.
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BASIS OF DNA FINGERPRINTING

Each individual has a unique DNA sequence. The 
DNA is the same for every cell in a person. Every person 
has a different DNA fingerprint which will identify 
only that individual. The knowledge of DNA science is 
the only way to identify a particular individual. DNA 
fingerprinting or DNA profile are the only codes that 
reflect a person’s DNA makeup, which can also be 
used to identify individuals. The repetitive sequence 
is highly polymorphic and unique to each individual. 
It is generally seen as long tandem repeats (midi 
satellites), short tandem repeats (STR; mini satellites) 
and distributes repetitive sequences. A gene particularly 
codes a separate protein which is found in a segment of 
DNA. The function of the remaining 95% or more of 
the DNA is not known and is called non-coding DNA 
or junk DNA23. Variations in DNA sequence called 
polymorphisms can be used both to differentiate and to 
correlate individuals24. A variable number tandem repeat 
is a location in a genome where an organized tandem 
repeat is from a short nucleotide sequence. These are 
commonly found on many chromosomes, and often 
show variations in length (number of repeats) among 
persons. Each variant acts as an allele which is inherited, 
allowing them to be used for identification of a person or 
a parent. Their analysis is useful in genetics, forensics, 
and DNA fingerprinting.

DNA AND FORENSIC DENTISTRY

The main factors which are exogenous may limit the 
retrieval of information from body remnants and stops 
the processes of human identification are the elements 
present or associated with heat and its impacts25. In this 
sense, the teeth play an important role in identification 
and criminology, due to the high uniqueness of dental 
characteristics in addition to the relatively high degree 
of physical and chemical resistance of the dental 
structure26. Due to the resistant nature of dental tissues to 
environmental assaults, such as incineration, immersion, 
trauma, mutilation, decomposition and microbial action, 
teeth represent an excellent source of DNA material. In 
a tooth, dentin and pulp are rich sources of DNA which 
can be successfully extracted where pulp is vascular 
and dentin is avascular27. Total production of genomic 
DNA obtained from dental samples may range from 6 
μg to 50 μg DNA28. A study stated that the polymerase 

chain reaction method enables the differentiation of an 
individual from another, with a high level of reliability 
and with about 1 ng of the target DNA. Thus, abundance 
of quality DNA can be extracted from a tooth which 
is an important advantage in DNA analysis29. DNA is 
preserved in the teeth and bones for a very long period 
and thus is a valuable source of information. Ancient 
DNA (aDNA) analysis can be carried out in samples 
that are hundreds to tens of thousands of years old30. 
Even though 99% of the bodies were identified using 
dental records or fingerprints and only 1% of forensic 
identification was made by DNA profiling31.

SOURCES OF DNA IN TOOTH

The teeth differ in shape and size (dimensions) 
but have similar histological structure .The dentin is a 
connective tissue that forms the major structural axis of 
the tooth. The dentin on the crown of the tooth is covered 
by enamel . The tooth is attached to the bone through 
periodontal ligament . The enamel origin is ectoderm 
and is a highly mineralized tissue. Furthermore, it is an 
acellular and avascular structure without nerves. Soft 
tissue within the coronal and radicular pulp chamber 
consists of odontoblasts, fibroblasts, endothelial cells, 
peripheral nerve, undifferentiated mesenchymal cells and 
nucleated components of blood which are rich sources of 
DNA. Odontoblastic processes that extend into dentinal 
tubules, soft tissue within accessory canals, cellular 
cementum, adherent bone and periodontal ligament 
fibres are less frequently used in anatomical locations 
of DNA. Pulp tissue is most commonly used because it 
is usually abundant and has blood supply and has least 
chance of contamination by nonhuman DNA. Sampling 
of the pulp tissue is done in three ways: crushing, vertical 
or horizontal splitting, and by endodontic access.

DNA EXTRACTION

DNA extraction process is composed of 3 different 
stages: cell rupture or lysis (which allows use of several 
techniques for effective rupture of the cell membranes), 
protein denaturation and inactivation (by chelating 
agents and proteinases in order to inactive elements, 
such as proteins), and finally DNA extraction itself32. 
The techniques of DNA extraction most often employed 
in Forensic Dentistry are the live and natural method 
(composed of phenol-chloroform and used for high 
molecular weight DNA, laborious, time consuming, with 
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a higher likelihood of errors, given the use of multiple 
tubes and can only be done if abundance of sample is 
available); Chelex 100 (the fastest with the lowest risk 
of contamination, yet very expensive); FTA Paper 
(composed of absorbent cellulose paper with chemical 
substances, which speed up its use); and isopropyl 
alcohol (containing ammonium and isopropanol, which 
is less expensive and also an alternative to the organic 
method)33.

TYPES OF DNA

Genomic and mitochondrial are two types of DNA 
which are used in forensic sciences. The genomic 
DNA is found in the nucleus of each and every cell 
in the human body and represents a DNA source for 
most forensic applications. The teeth are an excellent 
source of genomic DNA. Mitochondrial DNA (mtDNA) 
is another type of material that can be used when the 
extracted DNA samples are too small or degraded, 
such as those obtained from skeletonized tissues, the 
likelihood of obtaining a DNA profile from mtDNA 
is higher than that with any marker found in genomic 
DNA34. Various biological samples such as hair and 
teeth that lack nucleated cellular material can be analyzed 
with mtDNA.

RESTRICTION FRAGMENT LENGTH 
POLYMORPHISM

RFLP is used for analyzing the variable lengths of 
DNA fragments that result from digesting a DNA sample 
with “restriction endonuclease” which is a special kind 
of restriction enzyme. The separate sections of DNA at 
a specific sequence pattern is known as a “restriction 
endonuclease recognition site”. RFLP requires relatively 
large amounts of DNA. Hence, cannot be performed 
with the samples degraded by environmental factors and 
also takes longer time to get the results35. 

PCR

Polymerase Chain Reaction (PCR) is used to 
amplify the amount of DNA material available, so 
DNA analysis is carried out by sufficient quantity. To 
proceed the special enzymes and DNA primers are 
required. These primers resemble the probes with known 
constant sections of DNA but they are unlabeled. They 
are designed to know constant sections of DNA at the 

ends of variable regions to be amplified. The principle 
of PCR is that the DNA has a special feature that it can 
duplicate itself. This is usually done by unwinding the 
DNA strands and each strand helps in synthesis of new 
strands. By PCR technique, amplification of specific 
DNA segments dependent on the employed primer is 
done. The standard PCR reaction runs through 30 cycles 
in a couple of hours which results in amplification of 
original DNA by over 109 times36. 

The DNA found can be of two types, they are 
genomic DNA and mtDNA. The teeth are excellent 
in PCR analyses and allows comparing the collected 
postmortem samples to known antemortem samples or 
parental DNA. Main advantage of mtDNA is the high 
number of copies per cell (from hundreds to thousands 
of organelles). PCR was performed in a thermal cycler. 
More recently, application has also been found in 
molecular biology, where different methods are used in 
optimizing PCR.

STRs TYPING

In forensic samples taken from humans, the study 
of DNA is usually performed by Short Tandom Repeat 
(STR) analysis, which can be defined as hypervariable 
regions of DNA that present consecutive repetitions 
of fragments that have 2-7 bp37. The Federal Bureau 
of Investigation has chosen 13 specific STR loci to 
serve as the standard for the Combined DNA index 
system38. STR was used on 45 DNA samples from teeth 
obtained from unidentified bodies buried in 1995 and 
exhumed in 2000, and pulp showed the strongest PCR 
amplification signals39. STR testing is being used for 
forensic identifications, making a revolution on human 
identification and paternity tests.

mtDNA ANALYSIS

mtDNA is the strongest tool in forensic identification 
since it possesses high copy number, maternal 
inheritance, and high degree of sequence variability. Each 
offspring has the same mtDNA as their mothers since 
the mitochondrion of each new embryo comes from the 
mother’s egg cell and the nuclear DNA is contributed by 
the father’s sperm. It is used in finding missing persons, 
comparing the mtDNA profile of unidentified remains 
with the profile of a potential maternal relative can be an 
important technique35. However, mtDNA analysis is a 
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very costly technique and is less informative. Thus, this 
analysis is not used in all forensic laboratories directed 
at resolution of crimes. 

Y - CHROMOSOME ANALYSIS

DNA-polymorphisms on the human Y chromosome 
are valuable tools for understanding human evolution, 
migration and for tracing relationships among males40. 
Most of the length of the Y chromosome is inherited as a 
single block in linkage from father to male offspring as a 
haploid body. Hence Y chromosomal DNA variation has 
been mainly used for investigations on human evolution 
and for forensic purposes or paternity analysis41.

X - CHROMOSOME STR

Chromosome X specific STR is used in the 
identification and the genomic studies of various ethnic 
groups in the World42. Since the size of X-chromosome 
STR alleles is small, generally including 100-350 
nucleotides, it is relatively easy to be amplified and 
detected with high sensitivity43. X-chromosome STR 
(X-STR) markers are a powerful complimentary system 
especially in deficiency paternity testing.

SNPs

Single Nucleotide Polymorphism (SNP) detection 
technologies are used in scanning the new polymorphisms 
and helps in determination of the allele(s) of a known 
polymorphism in target sequences44. SNP detection 
technologies have evolved from labor intensive, time 
consuming, and expensive processes to some of the 
most highly automated, efficient, and some inexpensive 
methods. Local, target, SNP discovery relies mostly 
on direct DNA sequencing or on denaturing high 
performance liquid chromatography45.

AMPLIFIED FRAGMENT LENGTH 
POLYMORPHISM (Amp FLP)

AmpFLP,amplified fragment length polymorphism 
was also put into practice during the early 1990s46. 
This technique is faster than RFLP analysis and used in 
PCR to amplify the DNA samples. AmpFLP analysis 
can be highly automated, and allows in creating easy 
phylogenetic trees based on comparing individual 
samples of DNA. Owing to its relatively low cost and 
ease of set-up and operation, AmpFLP remains popular 

in lower income countries47.

Conclusion

The finding of DNA fingerprinting has 
revolutionised the concept of identification. It is sensible 
to anticipate that future advances in DNA technology 
will reduce the time and cost factor for identification 
of unknown deceased. It has also revolutionised the 
forensic identification procedures. Therefore, dental 
professionals who are working on the field of Forensic 
Dentistry should include these new technologies in 
their work, as several methods are available for DNA 
extraction from biological materials, yet similarity of the 
protocols adopted for such purpose has not been reached 
so far. The field is developing to find out many riddles in 
the human genome. 
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Abstract
The aim of the review was to determine the effect of temperature on mechanical properties of dental 
restoration in the oral environment . Dental restorative materials are exposed to temperature ranging from 
ten degree to five degree celsius, since the properties of dental material are sensitive to temperature of 
this magnitude it is important to define the effect of services temperature on the mechanical properties of 
dental composites. Increase in the mechanical properties of compressive strength, diametral tensile strength, 
compressive elastic modulus and hardness for all investigated composites with increase of temperature. 
The mechanical properties of nanohybrid composites were less sensitive to temperature change. Ultimate 
strength decreases linearly increasing temperature strength is higher for the lower volume fraction material 
and is decreased by the presence of a small percentage of very large particles. Elastic modulus and yield 
strength decrease sigmoidally with increasing temperature and depends only on particle volume fraction. 
In the clinically significant temperature range ultimately decreases to 14%,the decrease in elastic modulus 
is either 6 or 11% and yield strength decreases to 45%. Dental restoration like gold, silver amalgam are 
often unaffected even after prolonged exposure to fire. Dental tissues and restoration can undergo a series of 
changes which correlate with temperature to which they are exposed. The temperature condition of the oral 
environment can significantly affect the mechanical properties of dental restorative materials.

Keywords: Dental restoration;; effective temperature; gold amalgam; mechanical property; resin composites.

Introduction 

A dental restoration or dental filling is a treatment 
to restore the function integrity,and morphology of 
missing tooth structure resulting from caries or external 
trauma as well as to the replacement of such structure 
supported by dental implants . The variation in the oral 
environment can affect the mechanical properties of 
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dental restorative materials. Eating hot or cold foods and 
drinking beverages are the causes of the most extreme 
temperature variation in the oral cavity. In addition to 
the temperature variations in oral condition,water or 
other liquids such as saliva,beverages or components 
may influence their mechanical properties. 1 2 3.The 
mechanical instrumentation may not be sufficient to 
remove bacteria from root canals owing to complex 
anatomy. The mechanical properties such as modulus 
of elasticity, stress, strength, toughness, brittleness, 
fatigue. The mechanical properties of the dental 
composites temperature from 5 to 50 degree celsius. 
dental restorative materials undergo a series of changes 
which are corrected well with a varying temperature to 
which they were exposed.4 5. Heat induced alteration to 
dental and restorative materials can be of great interest 
to forensic dentistry. Knowing the specific optical 
behaviour of dental materials can be of high importance 
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as recognition of changes induced by high temperature 
can lead to the determination of material which was 
used in dental restoration. Dental avulsion is a type of 
traumatic tooth injury because it causes damage to several 
structures and results in the complete displacement of 
the tooth from its socket in the alveolar bone.6 7 The aim 
of the study was to determine the effect of temperature 
on mechanical properties of dental restoration. 

Materials and Methods 

The literature review was carried out from Scopus 
and pubmed databases from 2000 till date. Five step 
process involved in selection of articles. They are 
identification of relevant articles, section of articles, data 
extraction and charting and final analysis and report. 
Recent similar, relevant publications are taken into 
account for the collection of knowledge and to get clear 
about it. Articles collected through Medline-embrace, 
cochrane library. Number.of. Articles-39. 

MECHANICAL PROPERTIES

Mechanical properties of importance to dentistry 
include brittleness compressive strength, ,ductility , 
elastic modulus, fatigue limit , flexural modulus, flexural 
strength, fracture toughness, hardness, impact strength, 
malleability, percent elongation,poisonous ratio , 
proportional limit , shear modulus, shear strength, tensile 
strength, torsional strength,yield strength and young’s 
modulus. Dental caries is the most common cause for 
the loss of enamel in a clinical situation and it is easily 
detectable. 8 9. Mechanical properties are defined by 
law of mechanics that is the physical science dealing 
with forces that act on bodies and the resultant motion, 
deformation or stress that those bodies experience when 
force acts on the body tending to produce deformation. 
Their resistance developed within the body to the 
external force.the internal resistance the body to the 
external force is called stress. Mechanical properties 
and parameters that are measures of the elastic strain 
or plastic strain behaviour of dental material include 
elastic modulus also called young’s modulus. Pulp canal 
obliteration is characterized by deposition of hard tissue 
within root canal space and yellow discoloration due to 
change mechanical properties.10 11. Strain is expressed 
as change in length per unit length of the body. When 
a stress is applied ductility is the ability of material to 
withstand permanent deformation under a tensile load 

without rupture.young’s modulus is the ratio of stress 
to strain proportional limit Is greatest stress that may 
be produce in a material such that stress is directly 
proportional to strain. 12 13 

MECHANICAL PROPERTIES OF GOLD

The available restorative material, direct filling gold 
is the gold filling material that is still used in restorative 
dentistry while most of the metals can be welded 
and alloyed at a temperature above the temperature 
14 15 .The pure gold can be cold welded. Malleability 
exceeds all other metals it may be reduced by beating to 
sheets of 1/250,000 of an inch in thickness.ductility Is 
most ductile of all metals.the importance of minimum 
requirement for the mechanical properties of dental 
gold alloy arises from the large stress. Advantages are 
strength, maintaining high polish,perfect adaptation 
to cavity walls because of ductility insoluble in oral 
fluids. Disadvantages are inharmonious color can lead 
to sensitivity to hot and cold. It is not indicated on the 
subject of stress of mastication.16 17 18 

MECHANICAL PROPERTIES OF AMALGAM 

Amalgam is strongest in compression and weaker 
in tension and shear. The compressive strength of a 
satisfactory amalgam restoration should be at least 
310 MPa. Creep is a slow change in shape caused by 
compression due to dynamic intraoral stress. The rate 
at which amalgam develops strength is an important 
characteristic. Amalgam is much weaker in tension. 
Tensile strengths of amalgam are only a fraction of 
their compressive strength cavity design that should be 
constructed to reduce tensile stress resulting from biting 
forces. High early tensile strength is important to resist 
fracture by biting forces.19 20. The effects of porosity 
facilitate stress concentration. Propagation of crack 
corrosion and fatigue failure of amalgam restoration. 
Modulus of elasticity in high copper alloys tends to 
be stiffer than low copper alloys, when rate of loading 
increases, values of approximately 62 GPa have been 
obtained. 380 MPa for low copper amalgam, 414 MPa 
for high copper amalgam. Dentin has a relatively low 
elastic modulus and as much tooth structure as possible 
should be preserved to prevent the dentin from bending 
which allows amalgam to bend and for tensile stresses 
to develop. Amalgam cannot withstand high tensile 
strength. There is danger that will be flexed with tension. 
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The effect of the mercury content upon the compressive 
strength of amalgam. Dental amalgam is an alloy made 
by mixing mercury with a silver tin alloy. Silver tin alloy 
to which varying amounts of copper and zinc has been 
added.21 22 23 Advantages are easy to manipulate,wear 
resistant,well condensed and amalgam has good 
comprehensive strength. Disadvantages are unnatural 
appearance ,tarnish and corrosion, lack of mechanical 
adhesion to the tooth structure 24. 

MECHANICAL PROPERTIES OF RESIN 
COMPOSITE

Resin composites are the material of first choice 
for anterior and posterior dental restoration due to their 
excellent optical properties associated with adequate 
mechanical properties. Strongly depends on some factors, 
such as filter content, integrity of the organic to filters, 
adhesion. Porosity percentage of the cured material and 
on the oral environment. Strength of composite depends 
on the ability of the coupling agent to transfer stresses. 
The crack propagates to a bonded filter, the crack must 
pass around the particle since it is stronger than the 
matrix and the interfacial bond. 25 26. The final stiffness 
or rigidity of a resin composite may play a compensating 
role in coping with polymerization stress. Thick 
resin layer stacking of this layer provides sufficient 
elasticity to relieve stress of resin composite. There is 
no correlation between fracture toughness and filter 
content by volume of flowable composite but hardness 
and fracture toughness tend to be linearly proportional 
to filter of fracture toughness values.Advantages are 
mechanical properties than traditional and microfilled 
composites, wear resistance, high compressive strength, 
high modulus of elasticity. Disadvantages are heavy 
metal glass filters are softer and prone to hydrolysis so 
long term durability of these resins lowered.27 28 

MECHANICAL PROPERTIES OF GLASS 
IONOMER CEMENT

Strength has both tensile and compressive strength 
is greater than conventional glass ionomer cement. 
Compressive strength is fairly high up to 200 MPa.
Flexural strength is fairly low 5 to 40 MPa and shear 
strength is fairly low, 3 to 5 MPa. Coefficient of thermal 
expansion similar to tooth structure. Dimensional 
changes shrink on setting, expand with water absorption. 
Abrasion resistance is greater than conventional glass 

ionomer cement due to silver particles incorporation. 
Modulus of elasticity tends to be relatively lower than 
conventional glass ionomer cement.29 30. Advantages 
are inherent adhesion to the tooth surface, coefficient 
of thermal expansion similar to tooth structure and 
low thermal conductivity. Disadvantages are opacity 
in glass ionomers cement is higher than resin and less 
polishability than resin. It also has poor wear resistance 
and poor tensile strength.31 

EFFECTS OF TEMPERATURE

Dental restoration the amalgama at 200 degree 
Celsius and 400 degree Celsius. Lost its shine due to 
mercury operation and showed an opaque black colour 
from 600 degree celsius32 33.At higher temperature 
silver metallic shine on the roots probably due to 
mercury decomposition, the pink pigments root and 
crown between 1000 degree celsius and 1100 degree 
Celsius. 34 The composite Restoration turned to a bright 
brown colour with white veins at 400 degree Celsius and 
increased its shine. 35 36. Resin composite is used for 
class 2 fracture. At 600 degree Celsius resin change to 
grayish black colour. At 200 degree Celsius the amalgam 
and composite filling should be a marginal contraction 
probably due to the evaporation of the mercury loss of 
the organic matrix.37 38 39 

Conclusion

In the oral environment, dental restorative materials 
are usually exposed to temperatures ranging from 10” 
to 50°C. High temperatures reduce the stiffness. Low 
temperature increases the stiffness. Higher annealing 
temperatures cause mechanical properties of amalgam 
to deteriorate. With the help of the review, we are able 
to conclude that temperature can significantly affect the 
mechanical properties of dental restoration.
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Abstract
Stem cells are groups of undifferentiated cells that have the ability to become any cell. Recent studies 
have shown that the stem cells present in the pulp of human teeth can also be used for the same purpose. 
Stem cell therapy is a safe procedure. The physician must follow proper cell administration techniques. 
Patients must also be screened for treatment candidacy as all people may not be a candidate for stem cells. 
Dental pulp stem cells are stem cells present in the dental pulp, which is the soft living tissue within teeth. 
They are pluripotent, as they can form embryoid body-like structures in vitro and teratoma-like structures 
that contained tissues derived from all three embryonic germ layers when injected in nude mice. Recent 
advancements prove that stem cells from exfoliated deciduous teeth prove more effective than the permanent 
ones. In a clinical trial stem cells extracted from children’s baby teeth were used to regrow the living tissue 
in teeth damaged by injury. In the future they may be used to replace cells and tissues that have been 
damaged or lost due to disease. The review has covered various aspects to find if SHED is a potent product. 
Its viability and sustention as discussed by various authors has been discussed. Role of SHED in pulp tissue 
engineering, neural tissue engineering, their differentiation towards hormone secreting cells etc has been 
discussed. Hence the stem cells from human exfoliated deciduous teeth also present another opportunity to 
dentistry to contribute to the development of tissue engineering. 

Keywords: stem cells, deciduous teeth, exfoliated, SHED, Therapeutic potential 

Obuli Ganesh Kishore.S

Introduction

Stem cells are specialised human cells that have 
the ability to develop into any cells. They can repair 
damaged tissues.Stem cells are of various origins,they 
are derived from bone marrow, blood, umbilical cord. 
Dental stem cells derived from wisdom teeth and 
milk teeth have the ability to regenerate a whole tooth 
when they are obtained from pulp. Dental pulp is a 
highly vascularized connective tissue encapsulated in 
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mineralized structure formed by enamel, dentin, and 
cementum. The dental pulp is a source of different 
populations of stem cells, such as dental pulp stem 
cells (DPSC) in permanent teeth and stem cells from 
human exfoliated deciduous teeth (SHED) 1. A naturally 
occurring exfoliated deciduous tooth is similar in some 
ways to an umbilical cord, containing stem cells that 
may offer a unique stem-cell resource for potential 
clinical applications 2. Possibility of cell-based therapies 
to treat disease, which is often referred to as regenerative 
or reparative medicine is becoming a promising field of 
research on stem cells3. SHEDs have high proliferation 
potency and are multipotent mesenchymal stem cells. 
Taking these advantageous properties together, SHEDs 
are one of the candidate cell types for tissue regeneration 
study 4. Tooth loss is a common condition that has been 
encountered in clinics, it affects mastication and also a 
series of physiological and psychological problems. The 
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tooth root is complex , it consists of hard and soft tissues 
including the cementum, dentine and periodontium 5. 
The potency and quality of adult stem cells in the body 
is inversely proportional to the age. The perspective of 
obtaining SHED from deciduous teeth is quite practical 
because everyone sheds deciduous teeth6 . Previously 
our team had conducted numerous original studies 7-13 
and surveys 14-21 over the past 5 years. Now we are 
focusing on applying the knowledge to write the review 
on new recent advancements in various fields. This 
review focuses on the therapeutic potential of SHED and 
its various applications in different tissues. 

BASIC CHARACTERISTICS OF STEM 
CELLS

In recent advancements, stem cell therapy has 
become a very promising and advanced scientific 
research topic. The development of treatment methods 
has evoked great expectations. Stem cells have great 
potential to become one of the most important aspects 
of medicine. In addition to the fact that they play a large 
role in developing restorative medicine, their study 
reveals much information about the complex events 
that happen during human development22. SHED are 
heterogeneous populations of cells that have been 
isolated from exfoliated deciduous teeth 4. 

STEM CELLS IN DENTISTRY 

Stem cells have the ability to repair and regenerate 
dental tissues like dentine, teeth, bone, cartilages, 
skin, adipose tissues, and glands. The research of stem 
cells in scientific and therapeutic potential in scientific 
and therapeutic potential in oro-facial diseases is yet 
not reached its pinnacle but future is flamboyant in 
regenerative dentistry. Scientists have reported for the 
first time that baby /milk teeth, the temporary teeth 
that children begin losing around their sixth birthday, 
contain a rich supply of stem cells in their dental pulp. 
The scientists say this unexpected discovery could have 
important implications because the stem cells remain 
alive inside the tooth for a short time after it falls out 
of a child’s mouth, suggesting the cells could be readily 
harvested for research 3. 

4. VIABILITY OF STEM CELLS: 

The blood supply to the pulpal tissues enters through 

the apical area of the tooth. Hence, when a tooth is 
extracted, the pulp should appear red in color, indicating 
that the pulp received blood flow up until the time of 
removal, which is indicative of cell viability.During an 
extraction, if the pulp is gray in color, it is likely that 
blood flow to the pulp has been compromised, and thus, 
the stem cells are likely necrotic and are no longer viable 
for recovery. Tooth that are very loose, either through 
trauma or disease (e.g. Class III or IV mobility), often 
have a severed blood supply, and are not candidates for 
stem cell recovery. That is why the recovery of stem 
cells from deciduous teeth is preferred after an extraction 
versus the tooth that is “hanging on by a thread” with 
mobility. Pulpal stem cells should not be harvested from 
teeth with apical abscesses, tumors or cysts 23 . 

SUSTENTION OF STEM CELLS

After an extraction of either a temporary, permanent 
tooth or another appropriate surgical procedure, the 
dentist places the tooth/ tissue sample in a screw-top 
vial containing a hypotonic phosphate buffered saline 
solution, which provides nutrients and helps to prevent 
the tissue from drying out during transport. Keeping 
a tooth into this vial at room temperature induces 
hypothermia. The vial has to be carefully sealed and 
placed into the thermette, a temperature phase change 
carrier, after which the carrier is then placed into an 
insulated metal transport vessel. The thermette along 
with the insulated transport vessel maintains the sample 
in a hypothermic state during transportation. The 
viability of the stem cells depends on both time and 
temperature, and careful attention is required to ensure 
that the sample will remain viable. Time from harvesting 
to arrival at the processing storage facility should not 
exceed 40 hour 23,24 . 

CHARACTERISTICS OF SHED

SHEDs are a different population of cells that 
are isolated from dental pulp tissues which remain in 
exfoliated deciduous teeth. Similar to the mesenchymal 
stem cells (MSCs), SHEDs exhibit fibroblast‐like 
appearance, attaches on plastic tissue culture surface, 
express mesenchymal stem cell surface marker and 
have multipotential differentiation ability (4). SHEDs 
have higher multiplication rate when compared to 
dental pulp stem cells (DPSCs) and bone marrow 
derived mesenchymal stem cells (BMMSCs)2,25 . This 
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could be due to the high expression of genes related 
to cell proliferation and extracellular matrix in SHEDs 
comparing with DPSCs 25. MSCs can be isolated 
from many tissue types. Though, there is no specific 
marker to clearly identify these cells. According to the 
Mesenchymal and Tissue Stem Cell Committee of the 
International Society for Cellular Therapy, the minimum 
criteria to identify MSCs are as follows 26. First, the 
isolated MSCs should attach to plastic tissue culture 
plates 9. Second, expression of MSCs to several specific 
surface markers, namely CD105, CD73 and CD909 . 
They should not express CD45, CD34, CD14 or CD11b, 
CD79α or CD19, and HLA-DR9. Finally, MSC should 
be able to differentiate into osteoblasts, adipocytes and 
chondroblasts in vitro26. The following section describes 
general SHEDs’ characteristics and addresses MSCs’ 
characteristics of SHEDs according to these criteria. 

ROLE OF SHED IN DENTAL PULP TISSUE 
ENGINEERING 

Despite the introduction of new materials, medicines, 
and tools for the clinical management of dental pulp 
diseases, the principles of root canal treatment have 
not evolved significantly from the disinfection and 
obturation paradigm. This well-established approach 
presents high rates of success in the daily clinics, but it 
is very rarely based on the substitution of organic tissues 
with synthetic and, in many cases, inactive materials 27. 
This often restricts the completion of root development in 
immature teeth 28 . Hence, the development of clinically 
approachable techniques that allow the regener- ation 
of a functional dental pulp that is capable of depositing 
organized and mineralized matrix is of great interest 
27,29. The shift towards regenerative endodontics leads 
to the rescue of tooth viability and further development 
of the root structure.The capacity of SHED to specialise 
into fully functional odontoblasts are capable of 
depositing a mineralized structure comparable to dentin 
invivo was observed later. Similar to the previous study, 
SHED were seeded within a scaffold cast in a tooth 
slice and implanted subcutaneously into the dorsum 
of mice. 32 days after implantation, a dental pulp- like 
tissue was centripetally formed in the pulp chamber 
of the tooth slice. The tissue formed with SHED had 
a positive expression for the markers of odontoblastic 
differentiation such as dentin sialophosphoprotein 
(DSPP) and dentin matrix protein 1 (DMP-1). During the 

experiment, mice had been injected with the periodical 
injections of tetracycline hydrochloride to reveal the 
deposition of mineralized matrix. Remarkably, well- 
defined fluorescent lines originated from the chelation 
of calcium ions in the newly deposited dentin offered 
the evidence that SHED can differentiate into fully 
functional odontoblasts invivo 30. 

SHED FOR NEURAL TISSUE ENGINEERING 

Neurodegenerative disorders are characterized by 
the loss of neurons, leading to functional disabilities. 
Although some of them, such as Parkinson and 
Alzheimer’s disease, mainly affect the older people, 
they are not part of the natural aging process. Parkinson 
disease affects 9.7 to 13.8 per 100,000 population, 
while Alzheimer’s disease has become a major public 
health concern as the world’s population ages 30,31. In 
addition to these diseases, there are approximately five 
million people living with traumatic brain disability in 
the United States alone 32. Other injuries such as stroke, 
peripheral nerve injury, and spinal cord injury also is a 
huge burden to society. Due to the limited regenerative 
capacity of the nervous system, stem cell-based therapies 
have emerged as treatment options. The neural crest-cell 
origin of the dental pulp makes SHED an interesting 
cell model for neuron tissue regeneration research 33. 
The neural developmental potential of SHED invivo 
was demonstrated by Miura and colleagues by injecting 
SHED into the dentate gyrus of the hippocampus of 
mice. The cells survived in the environment which was 
provided and it continued to express neural markers such 
as NFM for more than ten days 2. The potential of SHED 
to undergo neurogenic differentiation invivo opened 
avenues for the use of these cells as an alternative model 
to treat different neuron-related conditions like focal 
cerebral ischemia, spinal cord injuries, Alzheimer’s 
disease, and others. The enhanced regeneration observed 
with SHED not only applies to lesions in the central 
nervous system, but also was observed in peripheral nerve 
injuries. It was possible to promote the regeneration of 
sciatic nerve defects in rats by treating the lesions with 
SHED conditioned media. The axon density and number 
of regenerated myelinated fibers observed in the group 
treated with SHED conditioned media were similar 
to the autograft used as a control 25 .These promising 
results pertaining to the neuron differentiation potential 
of SHED in several in vitro settings and animal models 
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increase the interest of using these cells as an alternative 
to treat different neuronal diseases and injuries 1 . 

SHED DIFFERENTIATION TOWARDS 
HORMONE SECRETORY CELLS 

 In addition to their therapeutic use in dental pulp 
and neuroregeneration, SHED also has the potential to 
be used in the treatment of liver diseases and diabetes. 
Organ transplantation could be the choice of treatment 
for patients suffering from fatal liver conditions such 
as cirrhosis and hepatocellular carcinoma. However, 
the lack of donors encourages the development of 
therapeutic alternatives 1 . Under proper stimulation, 
SHED expresses a set of hepatic markers such as hepatic 
nuclear factor-4 alpha, alpha-fetoprotein, and insulin-like 
growth factor-1. Remarkably, 90% of the hepatocytes 
that were obtained were positive for the expression of 
albumin. In addition, there were significant increases 
in the concentration of urea in the median amount of 
cytoplasmic glycogen storage within the cells after 
differentiation 34 .  

SHED IN ADIPOGENIC DIFFERENTIATION 

A total of 1×10 5 DFCs and SHEDs were seeded 
into each well of a 6-well plate. When the cells reached 
70% convergence, the culture medium was replaced 
with a complete α-MEM which was supplemented 
with 10% FBS, 2 mm insulin (Sigma, USA), 0.5 mm 
isobutylmethyl- xanthine (IBMX; Sigma, USA), and 
10 nM dexamethasone (Sigma, USA)(35). α-MEM 
supplemented with 10% FBS served as the negative 
control. The medium was refreshed every 2 days. After 
15 days of culture, the cells were washed three times with 
PBS after fixation with 4% paraformaldehyde for 15 min 
and then incubated with a 0.3% Oil Red O (Sigma, USA) 
solution for 15 min. After washing thrice with PBS, cells 
were periodically observed and were photographed under 
a phase-contrast inverted microscope (Olympus, Japan). 
The expression of adipogenic genes PPARγ2, LPL and 
adiponectin was analyzed using real-time PCR6. 

SHED IN OSTEOGENIC DIFFERENTIATION 

A total of 1×10 5 DFCs and SHEDs were 
seeded into each well of separate 6-well plates. Upon 
reaching a level of 70% convergence, cells were 
cultured in osteogenic medium containing 10% FBS, 

10 mM L-glycerophosphate (Sigma, USA), 100 μM 
dexamethasone (Sigma, USA), and 50 μg/ml ascorbic 
acid (Sigma, USA) for 21 days. α-MEM which was 
supplemented with 10% FBS served as the negative 
control. The medium was refreshed every 2 days. After 3 
weeks, cells were washed twice with PBS after fixation 
with 4% paraformaldehyde for 15 min and then incubated 
with a 0.1% alizarin red solution (Sigma, USA) in Tris-
HCl (pH 8.3) at   37°C for 30 min. After washing twice 
with PBS, cells were observed and photographed under 
a phase-contrast inverted microscope (Olympus, Japan). 
The expression of the osteogenic genes BSP, ALP 
and OCN was analyzed using real-time PCR. Relative 
expression levels were calculated using the 2−ΔΔCT 
method and normalized to the reference GAPDH gene 6.

FUTURE SCOPE

 Teeth derived from autologous cells, such as 
dental pulp derived stem cells and SHED, which can 
be deposited in cell banks, can be produced remains to 
be established. Immune responses to the cells used are 
unknown but these have to be understood before any 
clinical trials can be performed. With more extensive 
research it may be possible, in future, to regenerate the 
structures of the teeth . 

Conclusion 

As the stem cells from human exfoliated deciduous 
teeth can be obtained from naturally “disposable” tissues 
without significant morbidity to host and with limited 
ethical concern, they present another opportunity for 
dentistry to contribute to the development of tissue 
engineering. Several studies offer evidence that SHED 
can differentiate into odontoblasts, neurons, hepatocytes, 
endothelial cells, alpha cells, and others. The wide 
variety of cell types creates a plethora of opportunities 
for the use of SHED in tissue regeneration processes. 
There is still the need to deepen the understanding of the 
mechanisms underlying the differenti- ation processes 
before SHED-based therapies can become a clinical 
reality .
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Abstract
Curcumin, a yellow pigment, which is a bioactive compound in Turmeric, is a polyphenol derivative used as 
an herbal medicine to treat remedies. Coronavirus disease-2019 (COVID-19) is caused due to coronavirus 
which is an infectious and dangerous virus. Coronavirus causes severe infections in humans and also in 
different species of animals. Curcumin has multi properties in which one of them is anti-viral, which may 
help in the prevention and treatment of COVID-19. Curcumin can be taken by the means of food and 
studies show that there are no side effects, caused due to its consumption. Turmeric is the main source of 
Curcumin; RDA of Curcumin is 3mg/kg/day. Some of its properties include: anti-viral, anti-inflammatory, 
anti-bacterial, anti-parasitic, anti-tumor, anti-microbial activities. It also has the ability to gene transcription 
the viral strains like coronavirus, and maybe a possible treatment in treating COVID-19. Curcumin as 
exhibits anti-viral properties and acts on viral strains for gene transcription, can be a possible treatment in 
prevention and treating COVID-19.

Keywords: Curcumin; Turmeric; COVID-19; antiviral activity; symptoms; treatment. 

Article title: Review

Introduction 

Curcumin is a yellow pigment which is a bio active 
compound present in Turmeric. Curcumin is mainly 
used as a therapeutic agent, it is so because of its multi-
properties which include: antiviral activity, antifungal 
and anti-bacterial activities, antioxidant activity, and 
acts also as an anti-inflammatory agent and also has 
anticancer effects. Main aim of this study is to review 
whether curcumin can act as a better medicine than the 
drug treatment 1 in treating COVID 19. Coronavirus 
are viruses which are infectious and can be transmitted 
from person to person and this diseased state is called 
COVID-19. There are etiologic agents [infectious 

substances, materials reasonably expected to contain 
a pathogen] responsible for causing severe infections, 
they are enveloped RNA viruses [non-segmented, 
positive sense, short noncoding molecules that consist 
of 21–25 nucleotides in length 2] which are mainly found 
in humans and mammals 3. Curcumin is a polyphenol 
derivative which is mainly used as an herbal remedy 
and dietary spices, present in Turmeric 4. Curcuminoids 
refers to a family of active compounds which includes 
curcumin. Curcuminoids play a significant role in 
fundamental disease control at a cellular level, possessing 
anti-bacterial, anti-microbial, anti-viral, anti-tumor and 
anti-immunomodulatory properties 5. It is mainly known 
for its anti-inflammatory and anti-cancer properties 6 7. 
Turmeric is the main source of Curcumin which is used 
for many remedies 8. Curcumin also has the ability to 
affect gene transcription 9, as it down regulates specific 
gene transcription in tumor cells according to this study 
10. It also possesses skin protection capacity and wound 
dressing properties 11. It also performs COVID-19 viral 
gene transcription. According to this study 12 Curcumin 
has the ability to inhibit herpes simplex virus.
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Some of the previous studies were compared, and 
Curcumin is a spice, which is effectively used as a drug 
to treat various viral and bactericidal infections 13 14. In 
India it is being used as a primary agent to treat arthritis 
and muscular disorders, and in China it is used as a topic 
analgesic and flatulence, to treat chest pain, hepatitis and 
colic conditions 15. Relief in symptoms like excretion 
of sputum, cough is normalized and no or less dyspneic 
conditions 16 observed due to Curcumin administration 
17 18 19 20 21 22 23 24 25. 

The curcumin can be modified in addition with silver 
nanoparticles which are used in treating respiratory 
syncytial virus infections 26. Curcumin shows a bunch of 
treatmentive aspects which include, anti-inflammatory 
activity 27 [effectivity in rats- pathological changes 
observed in albino rats 28] , antioxidant activity 29, 
antiprotozoal activity 15, Nematocidal activity 30 
31, antibacterial activity 32, anti-tumor activity 33 
[pseudotumors treatment 34], and anti-venom activity 35. 
Curcumin due to its anti-inflammatory and antioxidant 
capacity 36 which exhibits negative influence towards 
obesity [which may be linked to thyroid functioning] 37 
is a treatmentive option. Curcumin can also be used as 
therapeutic treatment for eye disease 38 like amblyopia 39, 
dry eye disease, conjunctivitis, corneal wound healing 38. 
Curcumin also acts as a potential inhibitor of COVID-19 
main protease (Mpro), reported by the study 40 but still 
no proper and specific treatment and therapies has been 
found for the new strain of CoV 41. The key concept 
of this review is to find whether the use of Curcumin 
will do any better in treating a viral infection such as 
COVID 19? Main focus on the antiviral activities of the 
Curcumin.

The aim of the study is to find whether Curcumin 
can treat COVID 19 better than any medical drug 
treatments available in the market, possible therapies to 
treat COVID 19 and to find whether Curcumin can act as 
a potential drug against coronavirus helping in treatment 
of COVID-19.

CURCUMIN AND COVID 19

COVID-19

Coronaviruses (CoV), they are the main causative 
and etiological agents which causes severe infections 
both in humans and animals mainly mammals, this 

virus has been associated with the respiratory tracts 
in numerous cases and it also causes disorders in the 
digestive tract systematically 40. Coronaviruses infect 
various species of animals, including avian species and 
reptiles and also mammals. Curcumin can be used as a 
possible treatment option for the COVID-10 pandemic, it 
can also be used as a preventive factor for coronaviruses 
according to this study 42. Coronaviruses were first 
discovered in the 1930’s in domestic chickens who were 
infected with acute respiratory infection caused by IBV 
(infectious bronchitis virus) 43.

Epidemiology

COVID-19 epidemic has spread very quickly, as it 
approximately took 30 days for its spread 44. Findings 
suggest that the transmission has taken place either 
through airdrop lets or possibly from an infected person 
to another from an unknown source 45. Evidence found 
has reported the main cause due to huge clusters of 
infected family members and medical workers, so it 
was confirmed that COVID 19 can be transmitted from 
human to human interaction 46 47 48 . 

Symptoms

Coronavirus type NL63 will cause lower respiratory 
tract syndrome symptoms which is acquired in early life 
49. Symptoms of respiratory tract illness were primarily 
found in very young, elderly and immunocompromised 
individuals 50. Human Coronavirus is found in small 
children as a minor proportion of infections 51. 
Coronavirus had some symptoms of acute respiratory 
virus infection like fever, Myalgia and sore throat, which 
were found common in SARS-COV too 52. 

Controlling measures

Further control and prevention of the spreading of the 
disease globally, but no specific therapies and treatments 
have been found to cure COVID-19 41. Investigation to 
find possible treatment for COVID-19 are still lacking 53. 
Nutrition supplement, symptomatic treatment and anti-
viral treatments are needed as active intervention for the 
severe as well as mild patients affected with COVID-19 
54. The transmission roots intermediate host with intense 
surveillance has to be mentioned 54.
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Therapeutic treatment

Therapeutic Treatment of Curcumin induces 
treatment of arthritis and muscular disorder and is used 
as topical analgesic and flatulence, used to treat hepatitis 
and also cancer 15. Curcumin in turmeric can possibly act 
as a treatment option for curing 2019 new Coronavirus 
it is also used as food preservative 55, and possesses the 
following therapeutic properties.

1)  Anti-inflammatory 56 

2)  Anti-bacterial 57

3)  Antiviral 58

4)  Anti-fungal 59

5)  Anti-tumor 60

6)  Antispasmodic 61 

7)  Hepatoprotective 62

8)  Nephroprotective treatment of dementia 63

9)  Effectiveness on AIDS (Auto immune deficiency 
syndrome) 64

Curcuma Longa

Turmeric is a spice which has its root called curcuma 
longa. They exhibit multi-therapeutic activities like anti-
inflammatory, anti-human immunodeficiency virus, anti-
bacteria, antioxidant effects and nematicidal activities 
65. Curcuma longa belongs to the family Zingiberaceae 
which is native to India, commonly known as the term 
turmeric. In vitro it exhibits activities like anti-parasitic, 
anti-spasmodic and gastrointestinal effects it also inhibits 
carcinogenesis and cancer growth (anti-tumor activity).

Some medicinal properties exhibited from different 
roots are effective and they can be administered topically, 
orally and also by inhalation 66.

Beneficial effects of Curcumin

Curcumin exhibits a bunch of therapeutics by 
important activities are, they exert anti-inflammatory 
activity, anti-oxidant effect, antiviral and antifungal 
actions 66. Previous studies have shown that curcumin 
is non-toxic to humans 67. Curcumin is the bioactive 
compound, which is powerful and has antioxidant 

action like vitamin C, vitamin E and beta-carotene of 
Turmeric which plays a major part in cancer prevention, 
liver protection and premature aging, and also treats 
respiratory problems 68.

Antiviral properties of Curcumin

Curcumin exhibits good microbial activity, it helps 
in development of vaginal microbial gel which will act 
as a defense system against viral infections 69. Curcumin 
when compared with systemically acting drugs, the drugs 
were more potent in binding with the COVID-19 Mpro 
70. Curcumin- copper acts as a broad spectrum antiviral 
agent against vesicular stomatitis virus, coxsackie virus, 
respiratory syncytial viruses 71. Curcumin acts as an 
agent to inhibit cancer growth, and sensitizes human 
colorectal cancer. Curcumin clearly has anti allergic 
properties and its related compounds possess the same 
activity 72. Curcumin can hopefully act as a treatment of 
coronavirus infection 73, it can also be possibly used as a 
preventive treatment for COVID-19 74.

Curcumin is a bioactive agent exclusively present in 
turmeric, it’s a polyphenol derivative, used as an herbal 
remedy and also as a dietary spice almost globally 4. 
Turmeric being its main source, curcumin is having 
special therapeutic effects like anti-inflammatory and 
anti-cancer properties thus used to treat numerous 
conditions 66, it is also used extravagantly as a skin 
protector and also for wound healing and dressing 
purposes 11. It has the capacity for viral gene transcription 
in this case on COVID-19 disease viral strains 43 and 
miRNA has been tested as a novel molecular pathway/
target in therapies of various heart diseases 75 76 77.

It’s an important dietary source for Indian meals, 
present in turmeric and its bioavailability increases 
when it’s combined with piperine (black pepper extract) 
which tends to boost immunity, and also taken with 
lipids. Curcumin daily intake or RDA is about 3 mg/
kg/day, when it’s combined with essential oils it can be 
taken as 500mg twice a day which is 1000mg/day as the 
recommended amount 5.

It can hopefully be used as an antiviral drug for the 
treatment of coronavirus infection, it’s also a possible 
preventive and treatmentive agent to COVID-19. So, 
curcumin against inflammatory response in our body 
could act as inhibitors which has phagocytic capacity 
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which may prevent from viral and bacterial infections, 
its effective against viral disease and infections 78 79 74.

It’s important to consume curcumin in a routine 
because it’s a multi-faced compound which has its 
therapeutics properties like: anti-oxidant, anti-parasitic, 
antitumor and anti-viral and more. It’s an adjuvant in 
anti-HCV therapy, acts like an antioxidant, it exhibits 
chemopreventive and chemotherapeutic activities 56, it 
has antiviral activity against human immunodeficiency 
virus (HIV) in AIDS, it also acts as an inhibitor in the 
exhibition of breast cancer cell line and acts as an anti-
cancer chemical in high doses. 

Its main biological and pharmacological actions 
resemble its anti-viral properties. Curcumin effectively 
acts against dengue virus, influenza virus, zika virus and 
also chikungunya virus 5.

Previous studies include: to reduce the inflammatory 
response of the temporal lobe in Alzheimer’s disease 80. 
Studies include its action against human papillomavirus 
infection and cervical cancer treatments 81. And was 
found when curcumin is combined with sodium 
valproate has shown response to treat bipolar disorder 82. 
And its invasive is resistant to melanomas as it inhibits 
proliferation and invasion of the significant pathway 83 
84.

Conclusion

   From this meticulous review it was observed that 
curcumin is a best and better medicine to treat against 
various diseases. Though it has various properties against 
various diseases, it has very good antiviral properties. 
Thus the present study suggested that curcumin may be 
the promising medicine to mitigate COVID-19 infection.
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Abstract
Cementum is a unique least mineralised tissue with only little information known on cementogenesis. Hence 
various stains have been identified to view the morphology of cementum. Cementum is critical for attachment 
of the tooth to the surrounding periodontal ligament (PDL). This study aims to review various stains used 
for assessing the cementum morphology.The study setting is a review where the information about the topic 
is obtained from various search engines like pubmed and google scholar by searching the keywords and the 
study was made. The cementum is a distinct and unique mineralized hard tissue which shares many similar 
properties with the dentin and bone. There are various methods of histotechniques for studying morphology 
and development of cementum. Upon overview of various histological approaches for studying and staining 
of cementum through light microscopy are H&E, Toluidine Blue, Alcian blue, Picrosirius red, etc. Bone 
sialoprotein, osteopontin, DMP1, etc., are the staining methods using immunohistochemistry. Cementum 
annulations are used in forensic analysis to determine the age of the body. Hence, studying about these stains 
might help to understand the morphology of cementum deeply and thus give accurate details. 

Keywords: Stains; tissue fixing; cementum; microscope. 

Introduction 

Cementum is a thin, mineralised tissue covering the 
root dentin surface and is one of the least mineralised 
tissues to be understood with little known information 
on cementogenesis1,2.Histological stains used for aiding 
the microscopic study of tissues. They consist of dyes 
that are capable of binding with these tissues and stain 
them based on their composition,affinity, interaction 
between stain and the dye used. Various stains when 
combined with other stains have been found to be more 
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effective. The most commonly used stain is H and 
E.Modified Gallego’s stain was originally derived from 
Lille’s stain that is used in differential staining of hard 
tissue of teeth3,4.The best stain that is used to identify 
stained decalcification and ground tissue of the tooth is 
the cresyl violet. Other stains like Toluidine blue, PAS 
under conventional light and fluorescent microscopy can 
be used 5. Additional imaging methods like scanning and 
transmission electron microscope and micro CT etc can 
also be used for histological staining.6 

The stains are used to provide contrast to colourless 
cells and tissues for rapid ease and evaluation of the 
morphology. It also enhances fibrillar collagen to detect 
cementum defects. The advantages of these stains are that 
they can be used to view the ground section of the tooth, 
considered as an alternative to immunohistochemistry 
by pathologists as it gives proper insight to character 
and mineralised deposits. But it has certain limitations 
that though H and E and TB stains offer results, it is 
not optimal for cementum visualisation. No single stain 
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describes the nature of hard tissue. 6,7 

Gallego in 1954 did a study to identify the 
mineralised components using gallego stain in 
decalcified and ground tissue. Robert J. Levey in 1956 
did a study on differential staining of cementum using 
modified gallego’s iron fuchsin stain and found that 
it stained red whereas dentin and bone stained green. 
Sandhya et al in 2015 conducted differential staining 
of hard tissue of tooth, bone and pathological lesions 
using the stains to identify the nature of calcifications 
and found that enamel stains were pink and immature 
hard tissue deposition stained shades of red and green.7 

Previously, our team had conducted numerous 
organisational studies 8-14 and surveys 15-22 for the past 5 
years. Now we are focusing on applying this knowledge 
to write a review on new advancements in various fields. 
The research was done as it provided faster and better 
diagnosis to trace pathological lesions. Hence the study 
aims to review all the stains used to assess cementum

Materials and Methods

The study setting of this research is a review The 
information about the topic is obtained by searching 
for keywords and the data was collected through search 
engines like pubmed and google scholar. The articles 
collected were related to data that included histological 
stains, IHC stains, promising new stains and microscopes 
for visualising cementum. It excluded articles related to 
other categories of Hard tissues. 

ANIMAL AND HUMAN SAMPLES

The most commonly used models are rodents 
especially transgenic mice to study the critical regulators 
of cementum formation but it is technically challenging 
because the tissues are small and stages of tooth 
development occur rapidly compared to humans 23. 
Hanford miniature pigs were used to harvest tissues of 
mandibular first molars at 13 - 16yrs of age at University 
of Washington and human samples from de identified 
teeth and discarded dental tissues were obtained for 
conducting research activities. All these procedures were 
approved by their respective institutional committees 6,24 

TISSUE FIXATION, DECALCIFICATION, 
PROCESSING AND EMBEDDING

     It was found that pig and mouse tissue was fixed in 
Bouin’s solution for about 18-24hrs and by storing it in 
70% ethyl alcohol at 4 degree Celsius and human tissues 
were fixed in 10% neutral buffered formalin. Mouse 
samples which are of 8yrs age or more were decalcified 
in acid flagellates solution (AFS) for 2 to 3 weeks at 4 
degree Celsius. Molar Pig tissue was decalcified

in 8% EDTA and 25% formic acid . The human 
molar teeth were decalcified in 20% of EDTA at 
4degree Celsius for about 5weeks and these decalcified 
tissues were processed by automatic tissue processors 
embedded in paraffin in base molds at 5micron in 
thickness for mouse and human and 7microns for pig. 
Bouin’s solution is used as it provides high quality 
morphology along with in situ hybridisation detection 
of mRNA but might also cause demineralisation of bone 
and teeth thus making it a poor choice. Hence EDTA and 
AFS considered a better choice than it 6 

HISTOLOGICAL STAINING

Hematoxylin and Eosin Stain

It is the most common differential stain used. It 
consists of 2 components haematoxylin and eosin which 
are differentiated in acid alcohol. Hematoxylin has 
properties similar to that of basic dye staining nuclei 
of the cell intense blue and other tissue components in 
varying shades of blue whereas Eosin Y is an acidic dye 
that counterstains cytoplasm and extracellular fibres 
pink and red blood cells intensely red. It showed that 
cementum was found as basophilic spheroidal lobule 
staining while dentin was found with eosinophilic 
staining with pale pink colour due to the presence of 
extracellular matrix. CEJ and incremental lines are 
prominent under this stain. AEFC layer of cervical root 
shown as a basophilic layer formed on the root dentin 
surface. It is widely used in pathological biopsies for 
providing contrast to colourless cells and tissues to study 
their morphology apart from histological staining. It also 
gives a good contrast between dentin and AEFC and 
acellular cementum and mantle dentin. 27,25 

Toluidine Blue

Basic dye that is used without any counterstain. 
Contains deparaffinized sections that are stained and 
dehydrated in alcohol,after which they are cleared 
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in xylene. It showed deep blue cementum and pale 
blue dentin and allowed actual visualisation of 
CEJ. AEFC stained dark blue.It also stains acidic 
mucopolysaccharides.The small integrin binding ligands 
N- linked glycoproteins family members BSP and 
OPN fall under mucopolysaccharides [It enabled better 
differentiation under light microscope and produced 
maximum contrast between cementum and cementoid, 
bone and osteoid thereby exhibiting metachromasia 
property. Apart from this, it has been used to visualise 
mouse CIFC in transgenic mouse models and CDJ 
in human teeth. It is found markedly improved when 
compared to H and E.Some studies have talked about 
the staining of acellular cementum due to the presence 
of rich ECM content 25,26,27 

Alcian Blue With Nuclear Red Fast Staining

It is counterstain that contains deparaffinized 
sections in 1% alcian and 3% acetic acid sol. cleared in 
xylene and stain acidic mucopolysaccharides. It showed 
pink areas of cementum and blue patchy areas of dentin. 
The cervical and apical regions of dentin were pale pink 
and the contrast was found to be more appreciable. It 
provided excellent contrast for the acellular cementum 
layer present in mice by showing intense blue colour and 
PDL in bright pink colour and also provided fine details 
about dentinal tubules. It is superior to H and E and TB 
stains but rarely used 25,28,29

Picrosirius Red (PR) Staining

Strong acidic dye that was used to stain collagen 
by reacting with basic amino groups. It contains 
deparaffinized sections in 0.2% of aq sol. of 
phosphomolybdic acid hydrate rinsed in deionised 
water and placed in 0.4% direct red and 1.3% of 2,4,6- 
trinitrophenol and 0.4%of HCL and left for dehydration. 
When combined with polarised light microscopy, it 
enhances birefringence of collagen fibre varying from 
maximum intensity to lesser intensity depending on 
the organisation and angle of collagen and PDL fibres 
compared to angle of polariser and makes visible the 
sharpey’s fibres inserting through the acellular cementum 
along with tissue intrinsic fibres.It was also observed that 
different types of collagen display different interference 
colors under this staining in polarised light. Collagen1 
forms bright yellow or red colour and its fibres are thick 
and tightly packed whereas collagen3 displays green 

colour forming thin fibres and loosely packed. But 
Yellow fibres are found predominant than green fibers 
wh lesser amounts of types4,5,6. 30,31,32,33 

IMMUNOHISTOCHEMISTRY STAINS

Bone Sialoprotein

It shows very strong localisation in thin acellular 
extrinsic fibre cementum layer and strong staining in 
bone with a little staining in soft tissues. It is also present 
in PBL layer and diffuse localisation to pick CIFC layer.
It is important in cementogenesis 2,34,35

Osteopontin

It is present widespread in PDL, highlighted in 
AEFC layers as strong as BSP. It is also present in CIFC 
thereby providing a good contrast from underlying dentin 
and bone in definite patterns indicating its presence 
in cemental lines. It provides cell Matrix interactions 
during bone remodelling and is used in investigating 
developmental biology of the cementum and thereby 
used often as great markers.2,6,36,37

Dentin matrix acidic phosphoprotein1

It is found in higher concentrations around 
osteocytes and then Dentinal tubules. It was found 
in cellular cementum’s Matrix mainly around the 
embedded Cementocytes parallel to osteocytes38.It is 
said to localise around a cellular cementum and study 
on transgenic mice revealed the potential role of DMP1 
at cementum Dentin interface6. It is often weak when 
compared to BSP and OPN. Hence not recommended as 
a primary marker for that tissue39 

MICROSCOPE

Light Microscope

It is used mainly to estimate the age to the nearest 
accuracy for all age groups . It has lesser r value and its 
reliability is 74 percent but better than stereo microscope. 
When the relationship between chronological and 
estimated age was found using light microscope, it 
showed stronger r value 40,41

Phase Contrast Microscope

Cementum annulations are more clearly visible in 
this microscope and hence found reliable for counting 
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the incremental lines and also used for age estimation. It 
shows stronger r value, 41–43,40

Polarised Microscope 

When correlation between chronological age and 
number of cementum annulations were found in both 
males and females using polarised microscopes, it 
showed a higher r value than all other microscopes.Better 
among other microscopes used, for assessing cementum 
annulations.But this statement was contradicted in a 
study conducted by Kaur et al where they found that the 
cementum annulations were clearly visible under the 
phase contrast microscope It showed better discernibility 
and annulation, hence preferred over light microscope.It 
shows less standard error of estimate (SEE) 41,40-44 

Stereo Microscope 

When a stereo microscope was used to find the 
relationship between the estimated and chronological 
age, it showed a weaker r value correlation and the 
p values produced by it are not found significant 
among all age groups when compared to all other 
microscopes,hence not considered that much. A 
significant coefficient of correlation of about 0.000 was 
found with all microscopes except stereomicroscope 40

PROMISING STAINS

Gallego’s Iron Fuchsin Stain 

Human teeth use this stain.Apart from this, calcified 
and noncalcified tissues can also be used.

It showed that cementum was stained in contrast to 
dentin and PDL. Bone reversal lines was found to be 
positively stained 40,45

Sudan Black B

Species used here are rats and human fetal tissues. 
For this stain, pyridine treatment is necessary before 
processing of tissue. Not used to study cementum 
explicitly but clear clear pattern of staining can be found 
for bone reversal lines and mineralisation front seen in 
dentin was also found in cementum as well46

Procion Dyes

The species used here are mice, rats, rabbits, cats, 
monkeys and even dogs. 12 structurally related dyes 

were evaluated to see their ability to serve as vital dyes 
for mineralisation structures. Sme were found to be 
capable to mineralise even in decalcified tissue by light 
microscopy47

Metal Staining, Rio Hortega, Polak Mitochondria 
And Achucarrro - Hortega Tannic - Silver Methods 

The species used here is hypercementosis human 
teeth . It makes an emphasis on cementum shape, 
sharpey’s fibre insertion and cementocyte imaging 48 

Fluorescent Labeling With Vital Dyes ( 
Tetracycline, Calcein, Alizarin) 

The species used here are monkeys. This is used to 
track cementum regeneration through vital dye dynamic 
histomorphometry49 

Cresyl Violet And Periodic Acid Schiff Staining 
Method

The species used here is human teeth. It is used to 
mark cementum incremental lines50 

The limitation of the study was that more number of 
articles are needed to analyse the application of alcian 
blue and PR staining as these are being rarely used by 
researchers even though they have a lot of advantages. 
Cementum annulations are usually used to estimate the 
age of the dead body. Hence, the future aim is directed 
towards approaches of newer stains and establishing a 
better understanding the morphology of cementum and 
its use in forensic department 

Conclusion

Cementum is a unique and distinct mineralised 
tissue. Hence, different approaches for studying 
cementum is very essential to develop therapeutic 
strategies in regeneration of cementum. 
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Abstract 
Rejuvenation is a process of reverse practice of the process of aging. This can be done by stem cells 
stimulated by the induced growth factors in an active cell division. Senescent cells can be removed by the 
immune system, this is destroyed by gene therapy. There are some preformulated drugs available which 
are the precursor thought of this article.In the last few decades, there has been a substantial increase in the 
population of people over 60 years of age. Most of them maintain a good general health and physical activity 
and fitness. For these individuals there is a good number of dermatologic procedures, medications, and 
cosmetics that can be prescribed to improve the aspect of skin aging, providing an improvement in their self-
esteem and quality of life as a result of their better look. The aim of the research is to study the rejuvenation 
of old people with stem cell technology 
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Introduction

Rejuvenation is the reverse practice of the aging 
process by the repair of damaged cells and replacement 
of the damaged cells by a new tissue. The cell loss 
can be reversed by suitable exercise of muscles or 
by replacement of the muscle using tissue growth 
mechanism. This can be done by stem cells stimulated 
by the induced growth factors in an active cell division. 
Senescent cells can be removed by the immune system, 
this is destroyed by gene therapy. The gene therapy kills 
or removes the suicidal genes. And this process kills 
only the senescent cells. Some rejuvenation drugs which 
are responsible in the market just reverses the protein 
crosslinking. This is developed by some enzymatic 
methods1. Some vaccination which helps in rejuvenation 
of old cells is by removing the extracellular garbage. This 
provides the arrival of immune cells. The intracellular 

substance which brings the process of scenesense can 
be removed by the infusion of many new enzymes that 
degrade the junk that even our own natural enzymes 
cannot upgrade2. Cancer cells use gene therapy which 
might require deletion or usage of other genes to add or 
cleave on others. Telomerase is used to determine the 
activity of other enzymes. 

The normal cell considers the cancer cells as 
immortal, and this can be compensated by telomerases. 
Old human cells can be rejuvenated by stem cell 
technology. They become more youthful by having 
a coaxing property that expresses proteins3. The 
pluripotent cells are the implications for ageing research. 
They have high popularity among the scientists and 
researchers too. Stem cell regenerative capacity persists 
throughout life and hence they are used to produce 
organs and other things like in the field of medicine. 
They are used in the synthesis of insulin. The productive 
regenerative responses, abandonment of the tissue 
maintenance, repairs in the old. Progeneric changes and 
other biochemical signals show the sign of young cells 
behaving like old in early days of the synthesis4. This 
can be due to the accumulation of the metabolic stress 
or environmental damage or prolonged entropy which 
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could accumulate 4,5. 

Induced pluripotent stem cells combine by the 
rational means,there is no 100% possibility that the 
induced pluripotent stem cells can get attached to the part 
in the process of grafting.They obtain the histo compatible 
tissues .They are highly patient specific.They help in the 
treatment of diseases like osteoarthritis,muscle wasting 
4–6.This keep us away from aging and aging related 
diseases.Older people might control their emotions and 
focus more to make the most of life,Hence increased 
stress leads to disappearance of hair. The aim of the 
research is to study the rejuvenation of old people with 
stem cell technology. 

Hematopoietic Stem Cells

The hematopoietic stem cells increases with the 
age rather than others ,The proportion of CD341, Lin2, 
CD341, CD382CD901, CD45RA2 protein increases 
in eldery bone marrow in case of humans and mice 
,There is a general preference over the myeloid over 
lymphoid differentiation7,8. First possibility is on the 
basis of clonal alteration method ,obtained by the 
homogenous population of hematopoietic stem cells9. 
They are generally the myeloid cells1,10. Accumulation 
of mitochondrial mutations in the hematopoietic stem 
cells observed in people have an affected functionality 
of hematopoietic stem cells11. 

Tissue -Specific Stem Cells

Mesenchymal stem cells are the cells which form 
the tissue component. They include the bone marrow 
and other tissues capable of mobilizing, proliferating 
terminally like osteoblasts and adipocytes12. The 
mesenchymal stem cells are capable of differentiating into 
neurons, glial cells and hepatocytes13. The mesenchymal 
stem cells can accumulate DNA changes in an in 
vitro culture. This causes exchange in differentiation 
capacity14. Exciting possibility is reprogramming the 
somatic cells back to pluripotent stem cells. 

Stem Cell Characteristics Changed By 
Microenvironment

The stem cells are the special type of the cells which 
can repair and regenerate themselves. They can be 
obtained from the bone marrow, skeletal muscles, pulp 
etc15,16. they are subjected to a characteristic change by 

the microenvironment, this causes the mutated forms of 
the stem cells. The stem cells are mutated by selecting a 
reasonable gene, and that gene selected for the mutation 
are the satellite cells. 

Satellite Cells

Satellite cells are the part of the tissue which acts 
as the path of mutation of the cells. Sarcopenia is the 
part from compromised satellite cell function. Studies of 
C1C12 cells say that the Dna methylation occurs due to 
C1C12 cells and their cause muscle regeneration17.The 
satellite cells form the bridge between the normal cells 
and the other mutated cells or the mutation, they play a 
major role in the rejuvenation of the cells. 

Cancer Cells

They are highly proliferating cells which causes 
an increased amount of mutation18. This is due to 
provokement of the DNA amplification, deletion or 
addition. The main cause may be due to the deficiency 
of the tumor suppressor gene and the DNA repair 
mechanism10,19. The Intracellular enzymes are highly 
degradable. The enzymes cannot be degraded by the 
normal enzymes present in the body. Cancer cells use 
gene therapy to delete the genes for the telomerase 
and to eliminate telomerase. These are independent 
mechanisms20. The normal cell changes into immortal 
cancer cells. The compensation for telomerases are 
given by the stem cells. 

A World Where None Ages 

A world where none ages is a good one than mass 
disasters. These people who tend to live wanted a better 
and quality life in their future. Even if its out of ethics, the 
external life and everlasting youths gives strength to the 
ideas that cures for human aging and this is eventually 
developed 

Longevity Regulators And Anti Ageing Drugs

Longevity regulators include the commercially 
available anti aging drugs in the market. These can extend 
the life span by 50%. The humans of longevity pathways 
have short lived model systems. Life extension process 
curing a chronic or malignant form of a disease21. They 
develop interventions and they cure helpless disease like 
cancer22. Cancer is treated by chemotherapy first and 
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they are removed by manual or laser method. They are 
named according to the site of cancer23. 

Road Map To Life Extension

Theories involved in gene therapy, stem cells and 
synthetic biology leading the pact by disruptive medical 
technologies23. They have the greatest possibility or 
the life extension. SENS, the strategies for engineered 
negligible senescence is the largely based medicine for 
reversal of aging 

Re-Engineering Humans For Longer Life

By the process of gene therapy and stem cell 
technology, we can make even a new person. Hence 
called as re-engineered humans. Advances in genome 
editing by the zinc finger TAL(transcription activator 
like)24. Nucleases alter the human genetic code, 
causing regeneration. The research practices includes 
the forced expression in mice by a single transcription 
factor that regenerates and fully involved thymus is the 
best example for the pluripotency, a single factor that 
reverses the effect of aging. Some types of stem cells 
are responsible for that25. The intrinsic and extrinsic 
effect of the mutation of the cells and muscles have a 
possible regeneration and causes a high blood level of 
chemokines, which negatively regulates neurogenesis. 

Discussion 

Haematopoietic stem cells are the main reason 
for partial regeneration26. The pooling of blood can 
show the person young, because of this the gene 
therapy is done in bone marrow. The stem cells are the 
undifferentiated cells which can be transformed into 
any kind of cell,27. These kinds of cells can be obtained 
from adipocytes, pulp chambers, etc28. they can be taken 
to modify the cell according to the patient and can be 
placed again to the patient. The pluripotent cells are the 
implications for ageing research. Stem cell regenerative 
capacity persists throughout life and hence they are used 
to produce organs and other things like in the field of 
medicine. They are used in the synthesis of insulin23. 
The productive regenerative responses, abandonment of 
the tissue maintenance, repairs the old cells. Progeneric 
changes and other biochemical signals show the sign 
of young cells behaving like old in early days of the 
synthesis Stem cells can be modified according to the 

environment. They are also called as the compensatory 
cells. Wherever there is a loss of cell. The stem cells 
transform to form that kind of cell. They are the cells 
which are responsible for the mutation29,30. These cells 
specify the loci of the differentiable or mutable cells31. 
Hence they play a major role in the regenerations of 
the cell. Reengineering of the cells by the process of 
stem cell technology and tissue engineering leads to 
regeneration of the cell. This can be caused by a single 
or multiple factor. 

Conclusion 

This review is necessary as far as now, because the 
lifespan of the homosapiens are getting less. There is an 
increased mortality rate than the birth and people of very 
less age are prone to death now-a-days .The only way to 
control the mortality is by the process of rejuvenation. 
Aging is the single greatest risk factor for developing 
Alzheimer’s disease, Parkinson’s disease, and other 
brain diseases. It slows down your body’s ability to 
repair itself. But if we could rejuvenate tissues in aging 
bodies we could prevent brain diseases by slowing down 
aging.  
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Abstract
Acquired Immunodeficiency syndrome(AIDS) is an infection caused by the Human Immunodeficiency 
Virus(HIV). The infection straight forwardly influences the cells of the insusceptible framework, especially 
the T lymphocytes, bringing about various sharp contaminations prompting the terminal condition AIDS. 
Since no antibodies are accessible for this shocking illness, HIV disease is a danger and can without much 
of a stretch be named as a revile upon mankind. The Centers for Disease Control and Prevention (CDC) 
and numerous general wellbeing boards of trustees advocate for the fast HIV test that is accessible. Tests 
that can distinguish HIV contamination biomarkers inside 30days of disease, when beginning safe reactions 
are mounted. The OraQuick ADVANCE Rapid HIV - 1/2 Antibody test is sensitive– utilizing subjective 
immunoassay to distinguish the antibodies of HIV-1 and HIV-2 out of an oral liquid. Orasure Technologies 
is enabling the worldwide network to improve wellbeing and health by giving access to precise fundamental 
data. OraQuick and Orasure determination are rapid, flexible, accurate, simple and patient preferred to 
perceive antibodies to all HIV-1 subtypes, especially in making nations.
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Introduction 

Acquired immunodeficiency syndrome(AIDS) is 
an infection caused by the human immunodeficiency 
infection(HIV). HIV contamination is an amazingly 
present danger and can without a very remarkable stretch 
be named as a berate upon mankind. Set of scientists 
initially observed and saw the closeness of AIDS as a real 
disease following an extension in the event of remarkable 
enterprising contamination and malignancies among 
regardless among in any case among otherwise healthy 
homosexual men1. The Centers for Disease Control and 
Prevention (CDC) and numerous general wellbeing 
council keep on pushing for the most delicate quick HIV 

test that is accessible, both to recognize positive patients 
when they are at their generally irresistible, and to 
guarantee that negative patients are really negative when 
beginning a pre-exposure prophylaxis routine2. Tests 
that can identify HIV disease biomarkers within 30 days 
of disease, when initial immune responses are mounted3. 
The infected patient’s IgM reaction is regularly used to 
identify intense disease inside a 20–25 days of window 
period after contamination 4. 

Quick HIV immunizer tests have altered HIV 
analysis by encouraging the testing of a large number 
of individuals around the world5. The accessibility of 
reasonable, purpose of administration HIV testing is 
particularly significant in low-pay, high HIV trouble 
nations which do not have the money related and 
innovative assets to perform progressively refined 
research center based assays6. OraSure Technologies is 
enabling the worldwide network to improve wellbeing 
and health by giving access to precise fundamental data. 
OraSure is a pioneer in the turn of events, assembling 
and dispersion of purpose of care demonstrative tests, 
sub-atomic assortment devices and different innovations 
intended to recognize or analyze basic ailments. Its first-
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to-showcase, imaginative items incorporate fast tests for 
the recognition of antibodies to HIV7. 

HIV Transmission 

HIV might be transmitted through certain body 
liquids that are fit for containing high concentrations of 
HIV. These liquids incorporate blood, semen, vaginal 
and rectal emissions, and breast milk. Notwithstanding 
the various courses by which HIV-1 can be transmitted 
beginning with one individual then onto the following, 
there is usually a sorted out and reproducible appearance 
in the blood of viral and host markers of sickness 
following a clinically productive transmission event8,9. 
Transmit HIV through various specific activities10. 
Most regularly, individuals get or transmit HIV through 
sexual practices and needle or syringe use11. Just certain 
body liquids, blood serum, rectal liquids and breast milk 
from an individual who HIV can transmit 12. These 
liquids must interact with mucous layer or harmed tissue 
or straightforwardly infused into the circulatory system.

Epidemiology of HIV 

The AIDS case announcing arrangement of the 
Centers of Disease Control and Prevention (CDC) is the 
main complete national population based information 
accessible to screen the epidemic13. Information 
is valuable in assessing ailment predominance and 
frequency, revealed AIDS cases are just clinical 
tips of something larger impacts created by HIV 
contaminations14. HIV seroprevalence reviews are data 
for their description of the size of the epidemic, however 
they speak to individuals whose date of contamination 
is unknown15. HIV rate information is for more data for 
observing the current course of the epidemic16. Since 
HIV contamination isn’t reportable in all states and 
on the grounds that most investigations of HIV have 
excluded agent tests17. HIV observation gives data 
that is of restricted incentive in forecasting the fate of 
the epidemic18. Better developed social epidemiologic 
information known risk practices could give information 
about possible transmission and future spread19,20. 

Immune markers of HIV 

When HIV has entered the body, the insusceptible 
framework starts hostile to HIV counter acting agent 
and binds to dendritic cells which convey the infection 

to CD4+ T cells in lymphoid tissue establishing the 
disease21,22. Virus replication quickens delivering 
massive viremia and wide dispersal of virus all 
through the body’s lymphoid tissues23. An immune 
reaction against the infection causes some protection 
yet a constant relentless contamination is set up. The 
creation of cytokines and cell divisions that direct the 
resistant reaction for protection likewise cause HIV 
Virus replication quickens conveying massive viremia 
and wide dispersal of infection all through the body’s 
lymphoid tissues24. There is a rapid turnover of CD4+ 
T cells that ultimately leads to their destruction and 
to a change in lymphoid tissues that prevent immune 
reactions. Anyway it can take one to a half year for 
an individual exposed to HIV to produce measurable 
quantities of antibody25. 

The immune reaction is weakened as memory t cells 
(CD4+ CCR5+) are Destroyed. During development, HIV 
proteases divide the poly-proteins26,27. Into individual 
functional HIV proteins28. The mature various are able 
to cause another host cell. Maturation happens either in 
the forming buds or subsequent to maturing from the 
host cell. Tests to distinguish HIV with the nearness of 
antibodies to HIV, not simply the infection. Although a 
few tests are sensitive, there is a “window period”. This 
is the period between the beginning of disease with HIV 
and the presence of distinguishable antibodies to the 
infection. On account of the most sensitive anti- HIV 
tests as of now suggested, the window period is around 
three weeks. This period might be longer if less sensitive 
tests are utilized29. 

Recent advances in technology have led to various 
simple rapid tests being developed. Most of these 
tests come in a kit and require no reagent, equipment, 
training, or specified temperature controls, and tests 
can be performed at any time30. OraQuick and Orasure 
diagnosis are rapid, flexible, accurate, simple and patient 
preferred to recognize antibodies to all HIV-1 subtypes, 
particularly in creating countries. 

ORAQUICK AND ORASURE 

The OraQuick® ADVANCE Rapid HIV-1/2 
Antibody Test is a solitary use, subjective immunoassay 
to recognize antibodies of HIV-1 and HIV-2 in oral fluid, 
fingerstick whole blood, venipuncture whole blood and 
plasma specimens 31,32. The OraQuick® ADVANCE 
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Rapid HIV-1/2 Antibody Test is normal for use as a 
condition-of-care test to help in the finish of tainting with 
HIV-1 and HIV-2. This test is proper for use in multi-
test estimations proposed for quantifiable endorsement 
of quick HIV test results33. Clinical assessment of the 
OraQuick ADVANCE Rapid HIV-1/2 immunizer test 
has uncovered high affectability and explicitness. The 
test has numerous significant applications, expanding 
the open doors for willful directing and testing, and as 
a device for the scale-up of antiretroviral treatment in 
asset constrained settings34. Rapid, Affordable, quick, 
minimal effort, delicate, and explicit tests are expected to 
recognize antibodies to all HIV-1 subtypes, particularly 
in creating nations35. In addition in provincial regions 
assets are restricted, research center technicians much 
of the time inaccessible, phlebotomy is troublesome and 
socially less favored HIV test results can end up being 
extremely testing, Although oral liquid – based quick 
testing has a few alluring highlights and give helpful and 
feasible choice to blood – based testing36. 

History of Orasure and Oraquick    

OraQuick is a HIV test made by Orasure 
Technologies and affirmed by the United States Food 
and Drug Administration in 2012. Orasure Technologies 
was chosen as one of the region’s top places to work37. 
Perceived as a 2016 Top workplace, Orasure was 
only one of 15 organizations who were chosen among 
employers38. In 2011, Orasure gained DNA Genotek, 
a main supplier of oral liquid example collection, 
adjustment and planning products for molecular analytic 
applications. Furthermore, in 2012, Orasure got FDA 
endorsement for the Oraquick in-home HIV test, the 
first and only oral liquid fast OTC HIV test affirmed 
in the US and in 2019, Orasure gains CoreBiome, a 
microbiome administrations supplier, a urine sample 
collection device developer 39. 

Orasure and OraQuick recent diagnosis,which is 
very much grown these days. The definite determination 
of HIV contamination at any age requires finding testing 
that confirms the presence of HIV40. HIV disease 
definitely in children aged less than 18 months, measures 
are required to recognize the infection or its parts i.e 
Virological test41,42. Maternal HIV immune response 
is moved to the infant latently during pregnancy and 
afterward decays with a half – life 28-30 days in non 

breastfed infants43,44. 

OraQuick ADVANCE Rapid HIV-1/2 Antibody 
Test

The OraQuick ADVANCE Test is FDA endorsed 
to recognize antibodies to HIV-1 and HIV-2 in entire 
blood, plasma, or oral fluid samples. The assay strip 
in the device consists of a membrane of nitrocellulose 
stripped with control and test lines45. The test line is 
striped with both HIV-1 and HIV-2 synthetic peptides 
and adjusted streptavidin (a biotin-binding protein). 
HIV- specific antibodies are presented with the sample, 
and, if present, will interact with biotinylated HIV-1 and 
HIV-2 peptides and colloidal gold marked with Protein 
A, which are impregnated in various segments of the 
device46. This sample reagent mixture then flows up the 
nitrocellulose, with complexed gold particles binding 
to the test line segments in different “sandwich” setups. 
The presence of HIV-1 as well as HIV-2 antibodies 
in the tested specimen is shown by the presence of a 
reddish purple coloured band at the test line area of the 
device within 20–40 minutes47.

Conclusion 

The review briefly outlines that OraQuick 
ADVANCE and Orasure HIV -1/2 Antibody Test 
detects antibodies to HIV-1 and HIV-2 in 20mintues 
and this diagnosis is rapid, flexible, accurate, simple and 
patient preferred. This rapid test showed good sensitivity 
in detecting antibodies against HIV from oral samples 
making diagnosis easy. These tests detect IgM antibodies 
of acute infection within windows period based on 
capacity, and detect seroconversion approximately 20-
25 days after infection.. 
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Abstract 
Identification plays a major role in crime investigation. One of the most effective methods of identification 
are fingerprints. Like fingerprints, lip prints are also unique for individuals and remain the same throughout 
life. They are not influenced by environmental changes, trauma and diseases. The uniqueness of lip has been 
proven by researchers by using shape analysis and colour information. Lip prints can also provide some 
important information in crime investigations and have the ability to distinguish individuals and are used 
in human identification purposes. Human lips recognition is one of the most emerging methods of human 
identification that originates from forensic and criminal practice. Lip prints are captured by police technicians 
and further analysis provides valuable evidence. The use of lip prints first started in 1950 and researches 
were carried out in 1970. The wrinkles pattern on the lips has individual characteristics like fingerprints. 
Cheiloscopy is a forensic investigation method that deals with the study of elevations and depressions which 
form a characteristic pattern on the external surface of the lips. This is unique for individuals. Lip print 
recording is used in forensic investigation that deals with identification of humans, based on lip traces. 
Lip prints can be a basis for conclusion such as sexes, habits and character of that event. At a crime site 
lip prints can either be visible or latent. Print produced by a traditional lipstick is easily identifiable. Latent 
print investigation is important in resolving any criminal act. Latent lip prints are invisible prints and can 
be identified by using fingerprint powder. Long lasting lipsticks produce prints that are invisible and require 
reagents to develop the prints. The porous and multicoloured surfaces are the surfaces in which a print is 
difficult to identify and cannot be easily seen. Cups, glasses, tissue papers and napkins may have imprints 
of the suspect’s lips. 
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Introduction 

Identification is important in any crime 
investigation. Cheiloscopy is a forensic investigation 
method that deals with recognition of humans based 
on lips traces. The wrinkles pattern on the lips has 
individual characteristics.1,2 The wrinkles and grooves 

on labial mucosa, called as sulci labiorum forms a 
characteristic pattern known as lip prints and the study 
of this is cheiloscopy.3 It can be defined “as a method 
of identification of a person based on characteristic 
arrangements of lines appearing on the red part of lips 
or as a science dealing with lines appearing on red 
part of the lips”.1,2 Like fingerprints, this is unique for 
individuals.4 Fischer in 1902 was the first anthropologist 
to analyse the furrows on the red part of the human lips.5 
However, it was only in 1932 that Edmond Locard, one 
of France’s greatest criminologists, recommended to use 
lip prints in personal identification and criminalization. 
LeMoyne Snyder in his book Homicide Investigation, 
written as early as 1950, mentions the use of lip prints 
in the identification of individuals. The lip prints are 
uniform for the whole of life and characteristics of a 
person can be used to verify the presence or absence 

DOI Number: 10.37506/ijfmt.v14i4.12372



Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4      4659

of a person from the crime, provided there has been 
consumption of beverages, drinks, usage of cloth, 
tissues or napkin etc., at the crime scene.6 Dr. Martins 
Santos in 1960 proposed that these lip characteristics 
could be used in personal identification and proposed 
a simple system for classifying lip prints.1,2 In 1967, 
Suzuki made investigation of the measurement of 
lips, the use and the color of rouge and method of its 
extraction to obtain data for forensic application.4 Later 
in 1971 Suzuki and Tsuchihashi, conducted a study 
and used their own classification.1 Analysing in depth 
and establishing further facts and truth in lip prints will 
certainly help as useful evidence in forensic dentistry.2 
Previously our team had conducted numerous original 
studies 7-13 and surveys 14-21 over the past 5 years. Now 
we are focussing on using this knowledge in writing 
reviews on recent advancements in various fields. The 
idea for this review stemmed from the current interest in 
Forensic Identification. The aim of the study is to assess 
the identification of latent lip prints in forensics.

Lip Prints in Forensics 

In the past there were different modalities used for 
identification like fingerprints, MN blood group system, 
and DNA fingerprinting: of these, finger printing is 
most widely used. As knowledge of using fingerprints 
for identification is increasing in the general population, 
offenders are taking care not to leave behind fingerprints 
at a crime scene. So cheiloscopy can also be used as 
an additional tool for crime investigation. Cheiloscopy 
is an upcoming tool in crime investigation. Though 
fingerprints and DNA comparison are most commonly 
used, additional tools like cheiloscopy and palatoscopy 
can be used for identification.22 External surface of 
the lip has many elevations and depressions forming a 
characteristic pattern called lip prints, examination of 
which is referred to as cheiloscopy. 

Like the fingerprints, this is unique for individuals. 
A lip print is a surface with visible elements of lines 
representing the furrows. This characteristic pattern 
helps to identify the individuals since it is unique 
for individuals. If the lines are not clear, individual 
identification of human beings based on this trace is 
extremely difficult, unless the trace contains more 
individual characteristics like scars, clefts etc, and 
often identification ends with group identification.23 Lip 

print patterns appear to be genotypically determined, 
unchanged from birth.24 The lips can be horizontal, 
elevated, or depressed, and according to their thickness, 
it is possible to identify the following four groups:

● Thin lips (common in the European Caucasian),

● Medium lips (from 8 to 10 mm is the most 
common type),

● Thick or very thick lip (usually having an 
inversion of the lip cord and is usually seen in negroes),

● Mix lips (usually seen in Orientals). 25,26 

The importance of cheiloscopy is linked to the fact 
that the lip prints are unique to one person, except in 
monozygotic twins.27 Like fingerprints and palatal 
rugae, the lip grooves are permanent throughout life. It is 
possible to identify lip patterns as early as the 6th week 
of uterine life.28 

The oily and moist secretions from sebaceous and 
salivary glands placed at the vermillion border and 
subsequent moisturization from the tongue enables the 
formation of a latent lip print whenever there is contact 
and is likely to be encountered and should be suspected 
to be present on the scene of the crime.29,30 

Photographs, cigarette butts, drinking glasses, 
cups, letters, and windowpanes are among the items 
that can bear lip prints and should be examined and 
photographed before any other examination is made. 
Latent or invisible prints left at the crime scene have 
been a source of interest for some time. The development 
or extraction of lip prints is a matter of providing color 
contrast between the print and its background, so that 
it can be photographed or otherwise preserved for 
later comparison. Latent prints are invisible prints and 
are developed by powders, chemical means, or laser-
induced luminescence. The powders most commonly 
used are aluminum powder, cobalt oxide, and magnetic 
powder. It may be applied with an atomizer, or by 
brushing, being the generally accepted method. The 
material is spread with a brush of soft and extremely fine 
hair. This brush is dipped sparingly in the powder and a 
few light taps are given to shake off the excess material. 
Then the brush is drawn very lightly across the latent 
print. When sufficient material has adhered to the print, 
residue is brushed away and the print photographed. If 
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the latent print cannot be satisfactorily photographed 
owing to its location, it can be “lifted” using a variety of 
pliable, adhesive materials. These can be pressed against 
the latent impression being dusted with powder and then 
covered with some transparent substance. Alternatively, 
transparent lifters similar to “scotch tape” may also be 
used.26

CLASSIFICATION OF LIP PRINTS 

In 1967 Santos was the first person to describe lip 
grooves. He divided them in to four types namely 

1. Straight line, 2. Curved line, 3. Angled line, 4. 
Sine-shaped line 

Martin Santos Classification (1966)

I. Simple Wrinkles 

a. Straight lines 

b. Curved lines

c. Angled lines

d. Sine shaped curve 

II. Compound Wrinkles

a. Bifurcated

b. Trifurcated

c. Anomalous

Suzuki And Tsuchihashi’s Classification 

Suzuki and Tsuchihashi (1970) have put forward 
a classification of lip prints also known as Tsuchihashi 
classification, these are the most widely used 
classification in literature.31–33 

Type I: clear cut grooves running vertically across 
the lip 

Type ll: Straight grooves which disappear half way 
instead of covering the entire.  breadth of the lip 

Type lll: Fork grooves in their course

Type lV: Intersecting grooves

Type V: Reticulate grooves

Type VI: Undetermined

Renaud’s Classification 

A. Complete vertical

B. Incomplete vertical

C. Complete Bifurcated

D. Incomplete Bifurcated

E. Complete Branched

F. Incomplete Branched

G. Reticular Pattern

H. X or Coma form

I. Horizontal

J. Other forms (Ellipse, Triangle)

Afchar -bayat Classification (1979)

A1 :Vertical and Straight grooves, covering the 
whole lip

A2 :Vertical and Straight grooves, but not covering 
the whole lip

B1 :Straight branched grooves

B2 :Angulated branched grooves

C :Converging grooves

D :Reticular pattern grooves

E :other grooves.31

RECORDING VISIBLE LIP PRINTS

Photographs 

When the lips are photographed, proper lighting 
should be focused on the lips at an angle that accentuates 
the contrast between the white and dark areas. The 
resulting Lip Print photographs should be of correct 
natural size. The photographic method involves 
photographing the Lip Print (either direct or latent 
and subsequently developed), and comparing it with 
photographs of the lips of the suspects or photographs 
of the Lip Print of the suspects. Photographing of the 
lips can often be very tricky and subject to errors as 
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the central area of the lips and the angles of the lips are 
never in the same plane and leads to focusing errors 
that result in unsharp or blurred or partial images of the 
lips. This always calls for recording the Lip Print and 
then photographing them and then comparing the two 
photographs. With the advent of digital photography, 
the trend is to record direct digital imaging using digital 
cameras. Several courts, particularly those in the U.K. 
reject the evidence if the very first photograph is a direct 
digital image. On the grounds that there is no proof that 
the digital image has not been previously manipulated 
using any of the available digital imaging software 
including Adobe Photoshop. The court in the U.K. insists 
on having the primary records based on conventional 
photographs and a willingness to accept digital analysis 
of such photographs.1 

Traditional Lipstick 

In addition to fingerprints, lipstick prints are of 
forensic interest. Lipstick smears show indirect proof 
of a relationship or contact between a victim and a 
suspect or a suspect and a crime scene. Extracting 
DNA from saliva on a lipstick print is valuable in an 
investigation. Traditional lipstick produces a print that 
is easily identifiable.24 However, the cosmetics industry 
has developed long-lasting lipsticks that often do not 
leave visible prints. Different lipsticks have different 
compositions. During the manufacture of long-lasting 
lipstick, the oil content is reduced to minimum. It is 
necessary to find other development methods that are 
more sensitive to oils and more easily applied.34

RECORDING LATENT LIP PRINT 

Fingerprint Powder 

This technique is one of the oldest and most 
common methods of latent print detection. It involves 
the application of finely divided particles that physically 
adhere to the aqueous and oily components in latent print 
residue on nonporous surfaces. Early practitioners used 
a variety of locally available ingredients to make their 
own dusting powders including charcoal, lead powder, 
cigar ashes35 powdered “washing blue,” powdered 
iron, and talc. Commercial powder manufacturers tend 
to label powders by color, such as black, white, silver, 
gray, and so forth, rather than labelling the ingredients. 
Particles that serve as good fingerprint powders include 

carbon black, lamp black, talc, kaolin, aluminium, metal 
flake, and dolomite.36 

Other effective and widely used latent print powders 
are flake metal powders made from aluminium, zinc, 
cop per, brass, stainless steel, iron, cobalt, and nickel. 
Particle size, shape, relative surface area and charge 
appear to play roles in it.37–39 

In recent years, lipsticks have been advanced that 
do not leave any visible trace after contact with surfaces 
such as clothing, tissue paper, ceramic, and glass. These 
are the latent lip prints which can be developed with 
fingerprint powders such as black powder, gray powder. 
Fingerprint powder development is a convenient and 
practical way of collecting latent prints but the quality of 
latent print is the deciding factor and also the surface and 
sensitivity of the technique. It is necessary to find other 
development methods that are more sensitive to oils and 
more easily applied.40 

Magnetic Powder 

Another kind of powder, called magnetic or magna 
powder, allows for application with a magnetized rod 
that has no bristles. This sort of powder can be light, 
dark, or fluorescent and utilizes the ferromagnetic 
properties of iron powder mixed with pigment powders. 
The magnetized applicator (magna brush) is immersed 
into the powder, picking up a ball of the iron and particle 
mixture, essentially forming its own brush. This ball 
serves as an effective carrier for pigment particles and 
is passed back and forth over the substrate to develop 
latent impressions. There are two ways to preserve a 
powdered impression. The most common and simplest 
method is lifting. The second method is photographic 
representation of the latent prints.37 

Lysochrome Dyes 

Lip prints are genotypically unique and stable. 
At the site of crime, lip prints can be either visible or 
invisible. To develop lip prints various chemicals 
such as lysochrome dyes, fluorescent dyes (Nile blue, 
Nile red), etc. are available which are very expensive. 
Vermilion and indigo dye are readily available, naturally 
derived, and cost-effective reagents available in India.34 
Lysochrome is a generic term for compounds that have 
the ability to dye fatty acids. Their molecule contains 
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a portion that dissolves in contact with fat and another 
that is responsible for colour. Lysochromes are effective 
when used on long-lasting lipstick prints on porous 
surfaces, such as paper or fabric, where detection is 
usually difficult. Thus, lysochromes are a useful group of 
compounds for locating and developing recent as well as 
older latent lip prints. Lysochromes seems to be effective 
in both powder and solution application forms. Sudan 
black, has been used as a solvent in ethanol and water 
to develop latent fingerprints on surfaces contaminated 
with foodstuffs, oils and other fatty substances. All lip 
prints contain lipids thereby of the three reagents used, 
the best results were with Sudan black, followed by 
Oil Red O and Sudan III. Recently lysochrome dyes 
are being used for colorless lip prints. Dyes like Nile 
red are also used to obtain lip imprints. These dyes are 
visualized under ultraviolet or blue light.41

FACTORS (TRANSFER CONDITIONS)

Pre-transfer Conditions

These are affected by age, gender, occupation, 
disease, and the application of lipstick or any other 
material applied on lips.

Transfer Conditions

These are the conditions of the surface being 
touched, including texture, surface area, surface 
curvature or shape, surface temperature, condensation, 
contaminants, and surface residues. The pressure applied 
during contact, including lateral force, also contributes 
to transfer conditions.

Post-transfer Conditions

Environmental factors are forces that affect the 
quality of latent prints after deposition. Examples of 
these factors are physical contact from another surface, 
water, humidity, temperature and time factor.37,42 

FACTORS (SURFACES)

The type of surface expected to bear a latent print 
is an important step towards successful development. 
Three types are 

Porous Surfaces

Porous substrates are normally absorbent and 

contain materials like paper, cardboard, wood, and other 
forms of cellulose. Porous surfaces (tissue paper and 
cloth fabric). 

Nonporous Surfaces

Nonporous surfaces do not absorb. These surfaces 
repel moisture and often appear polished. They include 
glass, metal, plastics, lacquered or painted wood, 
and rubber. Latent prints on these substrates are more 
susceptible to damage because the fingerprint residue 
resides on the out ermost surface. Dye stains, powders, 
and vacuum metal deposition are the best choices to use 
on these surfaces. Nonporous ones (ceramic tile).43

Semi Porous Surface

Type of substrate that does not easily fit into the first 
two categories but should be mentioned is considered 
semi porous. Semi Porous surfaces are characterized 
by their nature to both resist and absorb fingerprint 
residue. These surfaces contain glossy cardboard, 
glossy magazine covers, some finished wood, and some 
cellophane. Semi Porous surfaces should be treated 
with processes intended for both nonporous and porous 
surfaces.37 

The limitation is limited no of articles are available 
and more molecular level studies are needed.

The future scope is quick identification of the 
suspects in crime investigation and thereby saving the 
time in the crime investigation. 

Conclusion 

Lip prints thus hold potential promise as a 
supplementary tool along with other modes in forensics. 
In latent lip prints, use of lysochrome dyes and 
fluorescent dyes are very effective. Nile red is a very 
effective reagent for the development of latent lip prints 
on difficult surfaces like porous and multicoloured 
surfaces. Cheiloscopy can also serve as a very important 
tool in identification of a person. The uniqueness of lip 
print needed to be confirmed and accepted. A standard 
and uniform procedure has to be developed for the 
collection, development and recording of lip prints and 
the ensuring comparison. 
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Introduction 

Bioterrorism, bioweapons, or biowarfare is a term 
used to portray the purposeful or intentional use, spread/
discharge, scattering or creation of living life forms, 
poisons, and synthetic concoctions of creature or plant 
inception to deliver such ailments that can mischief or 
cause passing of people, creatures, plants, and even the 
general environment1. The psychological militant can 
spread it through air, water, soil, and food, and they 
can take scarcely any hours to a few days to cause the 
impact. More up to date pathogens are developing step 
by step which lose a significant danger in rewarding 

hospitalized patients. It is an expansive subject that 
incorporates different scope of living beings and 
compound poisons which are utilized to spread fear, 
peril, hazard, and threat2.This can be performed by 
an individual having personal stakes or for counter, 
however it can likewise be supported by some legislature 
as a major aspect of a political agenda3 . In prior days, 
Bacillus anthracis and little pox infections were utilized 
as a wellspring of bioterrorism in the West and even 
as of late, Bacillus anthracis is a normally utilized 
operator for bioterrorism4. This type of psychological 
oppression is the least demanding on the grounds that 
the specialists are accessible effectively, don’t cause 
sound or impact, can cause hurt across the outskirts, and 
are far reaching for the most part as it can clear out the 
whole populace5. There are three general classifications 
which indicate the term bioterrorism The classes depend 
on the danger running from most noteworthy to direct 
and in the long run to gradual6. Bioterrorism is genuine, 
clear, and steady in the cutting edge time. Thusly 
reinforcing of commonplace Environmental Protection 
Agencies (EPA), usage of self-observing projects by the 
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enterprises, and enactments, for example, the “polluter 
pays’’ standard can assist with securing our natural 
resources7 .Research is the foundation of arrangements. 
Accordingly, the private party ought to be urged to put 
resources into investigating this field8. 

A bioterrorist assault might be hard to recognize 
from a normally happening infection 9 sickness flare-up. 
Agents should initially look at the etiology and the study 
of disease transmission of an episode to distinguish its 
source, method of transmission, and people in danger. 
Certain intimations may show whether a flare-up is the 
consequence of deliberate arrival of microorganisms. 
Normally happening ailments are endemic to specific 
zones and include conventional patterns of transmission; 
a few infections happen occasionally, and sentinel cases 
are not uncommon10. Conversely, an ailment flare-up 
because of bioterrorism could happen in an endemic-
illness region, whenever of year, all of a sudden, and 
relying upon the etiologic operator and method of 
transmission, in enormous numbers—a huge number 
of cases may happen unexpectedly11. Public wellbeing 
authorities must be suitably sharpened to the chance of 
bioterrorism when examining sickness flare-ups. 

Bioterrorism

Bioterrorism includes the deliberate discharge or 
scattering of organic agents12. These specialists are 
microscopic organisms, infections, creepy crawlies, 
parasites, or poisons, and might be in a normally 
happening or a human-changed structure, similarly in 
natural fighting. Further, present day agribusiness is 
defenseless against hostile to farming assaults by fear 
based oppressors, and such assaults can genuinely 
harm economy just as buyer confidence13.The later 
damaging movement is called agrobioterrorism and is 
subtype of agro-terrorism.Bioterrorism is the purposeful 
arrival of infections, microscopic organisms, poisons 
or other hurtful operators to cause ailment or demise in 
individuals, animals, or plants14. These specialists are 
normally found in nature, however could be transformed 
or changed to expand their capacity to cause malady, 
make them impervious to ebb and flow drugs, or to 
build their capacity to be spread into the environment15 
.Biological operators can be spread through the air, 
water, or in food. Organic specialists are alluring to fear 
mongers since they are amazingly hard to distinguish 

and don’t make disease for a few hours a few days. Some 
bioterrorism operators, similar to the smallpox infection, 
can be spread from individual to individual and a few, 
similar to Bacillus anthracis, cannot16. Hepatitis B is an 
irresistible malady brought about by hepatitis B infection 
which influences the liver.It can be transmitted through 
a few different ways through immediate or aberrant 
contact with blood , oral liquid , mist concentrates and 
so forth 

Bioterrorism might be supported in light of the 
fact that organic specialists are moderately simple and 
reasonable to get, can be handily spread, and can cause 
across the board dread and frenzy past the real physical 
damage17.Military pioneers, in any case, have discovered 
that, as a military resource, bioterrorism has some 
significant impediments; it is hard to utilize a bioweapon 
such that lone influences the foe and not well disposed 
forces 18.A natural weapon is helpful to psychological 
oppressors primarily as a technique for making mass 
frenzy and disturbance to a state or a country19. 

History

Contagious diseases and other biological weapons 
were recognized for their potential impact on armies 
or people as early as the 14th century BC . The Hittites 
might have produced the first documented example of 
BW by sending diseased rams (possibly infected with 
tularaemia) to their enemies to weaken them 20. In 
the fourth century BC, the Greek historian Herodotus 
relates that Scythian archers used to infect their arrows 
by dipping them in a mixture of decomposing cadavers 
of adders and human blood. According to our modern 
interpretation, this mixture might have contained 
Clostridium perfringens and Clostridium tetani, as 
well as the snakes’ venom 21 In the third century BC, 
the military commander Hannibal of Cartagena set fire 
to the enemy’s fleet (belonging to King Eumenes II of 
Pergamon) with pots full of venomous snakes. Similar 
examples are reported by historians or, for cases closer 
to our epoch, by anthropologists of the use of arrows or 
other vessels infected with different products extracted 
from animal parts or plants in order to attack the 
human enemy 22. Similarly, the use of arrows for the 
transmission of plague is suggested by some allegorical 
documents, such as the drawing painted in 1437 by 
an anonymous artist on a wood cover used by the 
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government of Siena to protect official documents (Fig. 
1). In the Middle Ages, a famous although controversial 
example is offered by the siege of Caffa (now Feodosia 
in Ukraine/Crimea), a Genovese outpost on the Black 
Sea coast, by the Mongols. In 1346, the attacking army 
experienced an epidemic of bubonic plague. The Italian 
chronicler Gabriele de’ Mussi, in his Istoria de Morbo 
sive Mortalitate quae fuit Anno Domini 1348, describes 
quite plausibly how the plague was transmitted by the 
Mongols by throwing diseased cadavers with catapults 
into the besieged city, and how ships transporting 
Genovese soldiers, fleas and rats fleeing from there 
brought it to the Mediterranean ports23 Given the highly 
complex epidemiology of plague, this interpretation of 
the Black Death (which might have killed >25 million 
people in the following years throughout Europe) as 
stemming from a specific and localized origin of the 
Black Death remains controversial. Similarly, it remains 
doubtful whether the effect of throwing infected cadavers 
could have been the sole cause of the outburst of an 
epidemic in the besieged city. However, this episode of 
the use of cadavers in order to infect a population remains 
a landmark in the history of BW 24. Similar examples of 
the use of the technique of catapulting infected cadavers 
can be found throughout the modern period, from the 
siege of the Bohemian city of Carolstein by Lithuanian 
troops in 1422 to the siege of the Swedish army in Reval 
(Estonia) in 1710 by the Russians 

Laboratory detection and surveillance for 
bioterrorism:

Globally, there are laboratories established to 
address bioterrorism. According to the Centers for 
Disease Control and Prevention (CDC), there should 
be a laboratory response network which should include 
clinical microbiology laboratories that are responsible 
for identifying, detecting, and reporting bioterrorism25. 
In addition, they must suggest the measures that can 
be adopted to remedy the effects .Development of 
resistance in pathogens to antimicrobials is threatening 
mankind. Intrinsic and mechanisms act together to make 
the pathogen more and more potent against most of the 
available therapeutic drugs.The laboratory response 
network can be grouped category wise, dealing with 
the issue, like a category A laboratory can be a primary 
laboratory that can help detect such agents which can 
likely cause bioterrorism effects and so they should 

be equipped to conduct primary analysis.26The B 
category laboratories can help to isolate and identify 
the exact agent responsible for bioterrorism and work 
for its remedial measures and design such strategies. 
Similarly, the category C laboratories should work to 
identify those agents that can cause potential damage 
as a bioterrorism agent in future; they all must act as 
public health laboratories 27Mostly, microbiologists are 
capable enough to work out the effects and remedies for 
bioterrorism and the population suffering or at risk to 
suffer from its impacts.28 However, toxicologists also 
have a significant role to offer in this regard, as they 
are the ones who can identify the toxins from food, air, 
water, and even soil sources that can have an impact on 
the entire population and pose a risk to the overall public 
health. 

Impacts

Bioterrorism and its potential for mass destruction 
have been subjects of increasing international concern. 
Approximately 17 countries (including five implicated 
as sponsors of international terrorism) may have active 
research and development programs for biologic 
weapons 29. Moreover, groups and individuals with 
grievances against the government or society have been 
known to use or plan to use biological weapons to further 
personal causes.30 Only modest microbiologic skills are 
needed to produce and effectively use biologic weapons. 
The greatest, but not insurmountable, hurdle in such 
an endeavor may be gaining access to a virulent strain 
of the desired agent31. Production costs are low, and 
aerosol dispersal equipment from commercial sources 
can be adapted for biologic weapon dissemination. 
Bioterrorists operating in a civilian environment have 
relative freedom of movement, which could allow them 
to use freshly grown microbial suspensions (storage 
reduces viability and virulence.32 Moreover, bioterrorists 
may not be constrained by the need for precise targeting 
or predictable results. 

The impact of a bioterrorist attack depends on the 
specific agent or toxin used, the method and efficiency 
of dispersal, the population exposed, the level of 
immunity in the population, the availability of effective 
postexposure and/or therapeutic regimens, and the 
potential for secondary transmission33. Understanding 
and quantifying the impact of a bioterrorist attack are 
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essential to developing an effective response. 

Biothreat organisms

The biothreat organisms are classified into 3 
categories. They are Category A that can be can be 
easily disseminated or transmitted from person to 
person;result in high mortality rates and have the 
potential for major public health impact;might cause 
public panic and social disruption; and require special 
action for public health preparedness.34 The organisms 
are Anthrax (Bacillus anthracis)Botulism (Clostridium 
botulinum toxin)Plague (Yersinia pestis)Smallpox 
(variola major) Tularemia (Francisella tularensis)
Viral hemorrhagic fevers, includingFiloviruses (Ebola, 
Marburg)Arenaviruses (Lassa, Machupo).35 Category 
B that are are moderately easy to disseminate;result 
in moderate morbidity rates and low mortality rates; 
andrequire specific enhancements of CDC’s diagnostic 
capacity and enhanced disease surveillance36. Among 
the bacteria that colonises the mouth, treponemes 
dominate because they proliferate rapidly in devitalised 
tissue with the availability of a simple source of nutrient 
The organisms are Brucellosis (Brucella species)
Epsilon toxin of Clostridium perfringens. Food safety 
threats (Salmonella species, Escherichia coli O157:H7, 
Shigella)Glanders (Burkholderia mallei)Melioidosis 
(Burkholderia pseudomallei)Psittacosis (Chlamydia 
psittaci)Q fever (Coxiella burnetii)37.Category C that 
are available ;ease of production and dissemination; 
and potential for high morbidity and mortality rates and 
major health impact. The organisms are Nipah virus and 
hantavirus and now coronavirus too.38

1.6 Preventive measures

The prevention of use of biological weapons should 
endure to be a top priority for the nation. In the production 
of bioweapons, which deliver a highly infectious, 
contagious and lethal pathogen, relatively smaller 
investment of money, time and effort are required. 
Recent advances in biotechnology, bioinformatics and 
molecular genetics has great benefits for human health, 
but state proliferators and sophisticated terrorists misuse 
the results of such research to develop more effective 
biological weapons39 .The knowledge, materials, and 
technologies needed to make and use a biological weapon 
are readily accessible around the world. Pathogens 
are pervasive in nature and can be found everywhere. 

The possibility of synthesizing pathogens particularly 
viruses, using technologies are inexpensive and globally 
available. Public health, medical, military, and law 
enforcement experts have met in a number of settings in 
efforts to identify the most threatening of the biological 
weapons, specifically those weapons that merit priority 
concern in the development of public health and medical 
preparedness measures. 

During an event of biological warfare, it is not the 
muscle power or the powerful ammunition that will come 
to the rescue, it is the efficiency of an applied science 
methodology from microbiological scientists that will 
protect the soldiers and citizens. During an emergency, 
an immediate intervention will be the need of the hour 
to reduce the mortality and morbidity rate. Antibiotics, 
active and passive immunizations, and antiviral agents 
can be used for this purpose. Since diseases resulting 
from biological warfare agents and disasters have an 
incubation period of days, there is a short time period in 
which proper post exposure prophylaxis may be given. 

Conclusion 

Bioterrorism is real and evident and persistent in 
the modern era. During an emergency, an immediate 
intervention will be the need of the hour to reduce the 
mortality and morbidity rate. Antibiotics, active and 
passive immunizations, and antiviral agents can be used 
for this purpose. Since diseases resulting from biological 
warfare agents have an incubation period of days, there 
is a short time period in which proper post exposure 
prophylaxis may be given. Detection of the pathogenic 
agent and intervention with appropriate drugs with 
proper knowledge and awareness of the public is 
essential to control the spread of the disease. 
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Abstract
Composite resins are the most preferred dental materials for anterior and posterior teeth. They have an 
important role in aesthetic and restorative dentistry. Paramount importance of composite resins are they 
have an Optical appearance, glossy surface and colour stability. There are three types of composite resins 
Conventional(Packable), Flowable(Bulkfill),Microfill. Hybrid,Fluoride releasing composites. Color change 
of composite restoration in different color media during the time is a common problem in esthetic dentistry, 
causing the need to replace restoration and spending a great deal of cost and time to patients. The aim of 
this study is to present a short review of recent literature available on the association of colour stability of 
composite resins. The article was done after reviewing several articles on the colour stability of composite 
resins. The effect on colour stability of composite resins depends on type of solution exposure time and 
composition of material. In clinical practice, patients should be aware of the staining effects, as staining in 
anterior teeth may lead to unaesthetic appearance. 

Keywords: Colour stability , Esthetic Restorative materials, Discolouration , Surface roughness. 

Introduction

 Colour stability of composite resin is a crucial 
property influencing clinical longevity , which continues 
as a challenge inherent to material 1 .Colour changes 
can occur because of staining in a superficial layer of 
resin composite , water absorption ,surface roughness 
,smoking and diet 2. Intrinsic discoloration can occur 
as a result of physio mechanical reaction within the 
fabric material example the filler and resins matrix 
properties 3. It is documented that the original colour of 
composite resins are often changed within a particular 
period of time4 . Long term colour changes in composite 
restorations can occur due to surface and marginal 
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staining, microleakage, wear dependent surface 
changes and internal material deterioration ,which may 
compromise the visual acceptability of those restorations 
and end in additional expenses for replacement 5,6. 
Secondary caries were the most main reason for failure 
of resin composites , followed by discoloration. This 
process concerns patients and dentists and consumes 
time and money. Not all alterations might be related 
with surface degradation 7 

Discoloration of composite resins are often caused 
by internal or external factors . Internally induced 
discoloration are permanent and are relatable polymer 
quality , filler type and amount ,as well because the 
synergist is added to the photoinitiator system 8. The 
resin’s affinity for extrinsic stains is modulated by its 
conversion rate and physico chemical characteristics 
with water sorption rate being of particular importance 
9 . Within the mouth due to superficial degradation or 
a small penetration and adsorption of staining agents at 
the superficial layer of composite resins discoloration 
of surface subsurface of resin restoration may result. 
Moreover externally induced discoloration is often 
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associated with surface roughness, surface integrity and 
therefore the polishing technique 10,11 . 

Generally it’s recommended that resins should 
be placed in 2mm increments to urge sufficient light 
transmittance and complete curing of composite resins 
12 .The application of composite resins in an incremental 
technique and light weight curing each increment 
individually may be a time-consuming procedure13 . 

In addition to colour alteration a number of these 
products also can cause superficial degradation on the 
composite surface by reducing its microhardness which 
could possibly favour more superficial staining14. 
Corroborating this theory Okte Et Al showed decreased 
microhardness valves of microhybrid and nano resin 
composite after immersion in both coffee and wine 
solutions 15 . 

Materials and Method

Study setting was made by sampling reviews. 
Number of articles taken 25. Search engines used are 
“Google Scholar and PUBMED”. Search terms are used 
in relation with colour stability of composite resins. 
There are five steps selected on the article.They are 
Identification of clear subjects , Identification of relevant 
articles, Selection, Data Extraction and Charting , 
Analysis and report. The articles selected based on 
recent similar and relevant publications.Article selection 
include articles with recent advancement in colour 
stability of composite resins. Scoring was done for all 
25 articles. 

Composite resins

Composite resins represent one of successes of 
biomaterial research ,since they replaced biological 
tissue in both appearance and performance. A minimum 
of half posterior direct restoration placements now 
believe composite materials 16. Unfortunately demands 
on these restoration with regard to mechanical 
properties, placement and need for in-situ curing leave 
significant room for advancements, particularly the 
mechanical properties of polymerization shrinkage 
and polymerization induced stress ,thermal expansion 
mismatch, Fracture abrasions and wear resistance 
marginal leakage and toxicity 17 . Ultimately, these 
shortcomings reduce a restoration’s lifetime and represent 

the drive factor for improvement in dental composites 
clinical evaluations and laboratory based studies focused 
on composite durability also still highlight this need for 
brand fresh materials18. Review discussed development 
of polymeric composite resins focussing on methods 
for reducing polymerization shrinkage and achieving 
improvements in biocompatibility and wear resistance 
19,20 . 

Photo initiation

Though non-photoinitiated polymerization are still 
performed and studied, photoinitiated polymerization 
have enormous value in controlling polymerization 
temporally,allowing adequate time for placement 
and manipulation of restorative before curing 21,22 . 
Clinically desirable visible light has reduced energy per 
photon relative to UV light ,which limits the selection 
of suitable inhibitors and sometimes necessitates 
multicomponent initiators. Additionally there remains 
concerns over the toxicity of amine co initiators that 
are used with camphorquinone. Ultimately,these needs 
drive the investigation of a replacement photoinitiator 
system 23. 

Colour testing

A colorimetric evaluation to the CIELab system was 
performed by a blind trained operator at five experiments 
periods immediately after light polymerization and 
at 7 ,14 ,21, 28 days of staining process.colour of the 
specimens was measured with spectrophotometer 
against a background in order to stimulate absence of 
light in mouth against a white background 24 . FilTek 
supreme has almost the same matrix formulation as 
FilTek Z250 & P60 with exception of containing small 
amounts of TEGDMA which might be responsible for 
the high water absorption and discolouration rates. 
Chlorhexidine application, either in an aqueous solution 
or associated with the acid conditioner, preserves 
durability of the resin-dentin interface. Further in vivo 
studies are needed to clarify whether the use of a 2% 
CHX-containing acid preserves resin-dentin interface 
after long-term function 25. According Umand Ruyte 
Et Al Cola had lowest pH and it might damage surface 
integrity of composite resin materials.It did not produce 
any as discoloration as coffee and tea possibly due to its 
lack of yellow colourant.Both coffee and tea contained 
yellow colourant which had different polarities,It is 



Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4      4675

noteworthy that materials which contained TEGDMA 
showed higher discoloration values meaning TEGDMA 
was responsible for discoloration due to hydrophilic 
character 26 .In clinical practices patients should be 
aware of staining effects of drinks tested in this study, 
while practitioners should take into consideration the 
staining susceptibility of composite resins 27 . 

Effects of foods And beverages on composite 
resins

According to Bagheri Et Al 28 , composite resins are 
able to absorb water,then it is capable of absorbing other 
fluids resulting in its discoloration and in the reduction 
of mechanical properties due to polymer matrix 
degradation 29 . Fluid absorption occurs mainly as direct 
absorption in resin matrix.Glass filler particles will not 
absorb water onto the surface. The ability of composite to 
absorb fluids is strongly related to the nature of material, 
where hydrophobic material with absence of hydroxyl 
group in their composition showed low water sorption 
but were stained by hydrophobic solutions,whereas 
hydrophilic materials with high degree of water sorption 
were stained by hydrophilic substances in aqueous 
solutions the other substances that also had an impact 
on composite colour were ketchup another condiment is 
very popular among populations all over the world and 
its red colour is attributed to a substance called lycopene 
is also insoluble in water 30 .

The colour of grapes comes from anthocyanins, 
which are water soluble vacuolar pigments that 
may appear red, purple or blue according to pH 31 . 
Differently from the pigments found in mustard and 
in ketchup anthocyanins are hydrophilic and so is the 
caramel colouring,pigment present in soy sauce. In order 
to prevent the mechanical retention of these pigments 
on the composite surface,all specimen were washed and 
brushed before each evaluation 32 Immersion of specimens 
in deionized water did not alter colour of composite to 
a considerable extent,Although a perceptible colour 
alteration could be noticed after 7 days in this group. 
Fontes Et Al believe that low pH of fruit juice affects the 
resin surface increasing pigment absorption. According 
to Mundim Et al 33 , patients should last and whether 
their eating habits may influence quality and longevity of 
restoration . Knowledge of effects of staining potential 
on the surface of composite resin could guide clinicians 

as regards instruction, give their patients after operator 
procedure, to assure better colour 34 stability and long 
term maintenance of restoration. 

Tooth brushing simulation on composite resins

Degradation of composite material can occur 
due to mechanical and chemical factors from the oral 
environment which can cause changes in surface 
roughness, loss of surface gloss and increased 
discolouration of material affecting esthetic quality 
of restoration 35 . In non stress bearing areas main 
causal factors of texture changes are the relationship 
between biodegradation and oral hygiene procedures 36 . 
Abrasions of composite resins were affected more by the 
toothpaste’s abrasiveness than by toothbrush filament 
diameter. It is important to notice that the pattern of 
toothbrushing wear on restorative materials was the 
result of interaction of several factors and studies have 
reported the effects on GIC, pit and fissure sealants. 
37According to Gurgan et al mouthrinses can affect the 
hardness of restorative materials, alcohol content is 
not only a factor that has softening effect on materials 
for example showed higher roughness resulting saliva 
immersion compared with a mouthrinse 38 . 

Conclusion

Composites have undeniably obtained a prominent 
place among the filling materials utilized in direct 
methods. Their significant stylish prospects offer ascent 
to an assortment of restorative signs, which keep on 
developing because of the extraordinary flexibility of the 
introductions offered; likewise, these materials preserve 
the tooth structure better since they are held by cement 
techniques as opposed to relying upon cavity plan. 
With this help of a review article we can conclude that 
Color stability is the ability of materials to retain their 
original color. Daily intake of food with staining ability 
such as tea, coffee, and cola can compromise esthetics 
of restorative materials. Understanding the property of 
color stability and the comparative analysis of various 
restorative materials will help a clinician to choose the 
materials as per the diet habits of the patients and ensure 
predictability of success. It will also enable the clinician 
to educate and counsel the patient about the effects of 
specific chromogenic ingredients in the diet such as tea, 
coffee, and wine on the color stability of the restorative 
material used. 
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Abstract
The early loss of deciduous teeth may lead to a decrease in arch length and result in crowding, rotation, 
and impaction of the succedaneous teeth. Space management plays a pivotal role in preventing these 
malocclusions. This study aims to assess the prevalence of Nance space maintainers among children 
between the age group of 6-10 years in Chennai. A retrospective cross-sectional study was conducted using 
the patient records from June 2019 to April 2020, and children who underwent space maintainer therapy 
were selected by non-probability sampling. Data was collected and then subjected to statistical analysis 
using Statistical Package for Social Science for Windows (version 20.0, SPSS Inc., Chicago Ill., USA). The 
prevalence of nance space maintainer among 6-10 year old children was found to be 76.5%, with most of 
them being delivered to 8 year olds. More males than females underwent nance space maintainer therapy. 
53.85% of the 6-10 year olds receiving nance space maintenance therapy were found to be treated by the 
post graduate students (p>0.05, statistically not significant). The prevalence of nance space maintainer as a 
treatment option among the mixed dentition phase in this study seems to be high when compared to other 
studies. Considering the limitations of the nance appliance, extensive research needs to be done to find 
alternatives to nance space maintainer therapy and to spread awareness among dentists on the necessity of 
such further advancements.

Keywords: Preventive orthodontics, Space maintainer, Nance appliance, Mixed dentition, Space management

Introduction

The guidance of eruption and proper development 
of the primary, mixed, and permanent dentitions is a 
fundamental element of comprehensive oral health 
care for all pediatric patients1. It must contribute to the 
development of a permanent dentition that is stable, 

functional, and esthetically acceptable and subsequent 
normal dentofacial development2. Timely diagnosis 
and prompt treatment of developing malocclusions can 
have both short-term and long-term advantages while 
attaining the orthodontic goals of functional efficacy, 
structural balance and esthetic harmony3.

Preventive orthodontics is defined as “the action 
taken to preserve the integrity of what appears to be a 
normal occlusion at a specific time”. Early recognition 
of a future problem forms the basis of preventive 
orthodontics. One of the major challenges in Paediatric 
dentistry is the management of space loss due to the 
premature loss of primary teeth4. Any interruption in 
the sequence of transition from deciduous to permanent 
dentition leads to an occlusion that is not functionally 
stable and esthetically pleasing. Hence, there exists 
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a need to prevent such malocclusions at the primary 
stages in order to benefit the patient’s functional as well 
as psychological development5. Space maintenance 
is concerned with the maintenance of space that is 
lost by the early loss of a primary tooth by means of 
a passive appliance or by means of gaining the space 
that is lost. Numerous appliances can be used for space 
maintenance based on the patient’s age, growth and 
development of dental arches and patient compliance6. 
Space maintainers may potentially eliminate the ill 
consequences of early loss of primary teeth and the need 
for complex orthodontic treatment at a later stage7.

Maintenance of the primary second molar space 
is key for guiding the eruption of the first permanent 
molar, else it may lead to mesial migration, space 
loss and reduction in arch length. It is particularly 
imperative when the leeway space is paramount to 
treat any crowding or in order to preserve the midline8. 
Conventionally, the treatment of choice for maxillary 
loss is the Nance appliance. The nance appliance (NA) 
is a modification of the maxillary lingual arch and was 
described by Nance in 1947. It has ever since been the 
conventional treatment choice for premature loss of 
deciduous maxillary posteriors. The NA does not contact 
the anterior teeth, but approximates the anterior palate. 
The palatal portion has an acrylic button incorporated in 
it that provides resistance to anterior movement of the 
posterior teeth. The molar bands are connected to the 
acrylic button using a 0.9 mm round stainless-steel wire 
9-10.

Though the nance appliance is widely used, it has 
many limitations including soft tissue irritation, which is 
of major concern. Bacterial and food debris accumulation 
often leads to palatal inflammation and pain. The acrylic 
button may get embedded in the soft tissue in case of 
palatal tissue hypertrophy from poor oral hygiene or 
distortion of the appliance11. This study sheds light on 
the current scenario of the nance appliance as a treatment 
modality in the early mixed dentition phase by assessing 
the prevalence of Nance space maintainer as a treatment 
modality among children between the age group of 6-10 
years in Chennai.

Materials and Methods

Study Design and Setting

This pilot retrospective study examined the records 
of 100 patients from June 2019-April 2020. Ethical 
approval was obtained from the Institutional Ethics 
Committee. The study population included children who 
underwent nance space maintainer treatment by means 
of non-probability sampling. Children with mental or 
physical disability, unable to maintain oral hygiene and 
children with active lesions were excluded from the 
study.

Data Collection

Out of the patient records, 13 patients were identified 
to be undergoing nance appliance therapy. Relevant 
data such as patient age, sex and operator qualification 
was recorded. Repeated patient records and incomplete 
records were excluded. Data was verified by an external 
reviewer.

Statistical Analysis

Data was recorded in Microsoft Excel/2016 
(Microsoft office 10) and later exported to the Statistical 
Package for Social Science for Windows (version 20.0, 
SPSS Inc., Chicago Ill., USA) and subjected to statistical 
analysis. Chi square test was employed with a level of 
significance set at p<0.05.

Results and Discussion

 The final dataset consisted of 13 patients of Indian 
origin undergoing nance appliance therapy. The mean 
age for NA treatment was 6.35 years (standard deviation 
= 1.579 years). The age group associated with the 
greatest prevalence of NA as a treatment option was 8 
years, followed by 6 and 7 years (Table 1, Figure 1). The 
prevalence of NA among 6-10 year olds as a treatment 
modality was found to be 76.5%.

61.5% of the children receiving NA therapy were 
males showing a male dominance (Figure 2).

Among the NA delivered to the 6-10 year old age 
group, 53.8% were delivered by PG students and 46.2% 
of them were delivered by UG students (Figure 3).

There was no statistically significant difference 
between the operator’s qualification and the age groups 
receiving NA therapy (p=0.557). Most of the NA was 
delivered by both PG students and UG students equally. 
23.08% of NA was delivered to 6 years old by PG 
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students and 23.08% delivered by UG students to 8 years old. The least number of NA delivered was by UG students 
to 6 years old children. (Figure 4). 

Table 1: Patients undergoing NA treatment between age group of 6-10 years old

No. of patients Percentage (%)

Age (years)

6 4 30.8

7 4 30.8

8 5 38.4

9 0 0

10 0 0

Total 13 100

 

Figure 1: Bar graph shows the age wise distribution of NA treatment. X axis depicts the different age groups 
and Y axis depicts the number of NA delivered. Pink color denotes 6 years, blue color denotes 7 years and 

green color denotes 8 years. 38.4% of NA were delivered to children of 8 years of age, followed by 30.8% to 
children of both 6 years and 7 years of age.
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Figure 2: Bar graph depicts the gender distribution of children receiving NA treatment. X axis represents 
the gender and Y axis depicts the number of NA delivered. 61.5% were males and 38.5% were females. 

Figure 3: Bar graph depicts the operator qualifi cation of those who delivered NA. X axis represents the 
operator qualifi cation and Y axis depicts the number of NA delivered. Blue color denotes the PG students 

and pink color denotes the UG students. 53.8% of NA was delivered by PG students, 46.2% of NA was 
delivered by UG students.

Figure 4: Bar chart depicts the association between operator qualifi cation and the age groups treated with 
NA. X axis depicts the age groups and Y axis depicts the number of NA delivered. The blue color indicates 
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the NA delivered by PG students and the pink color indicates the ones delivered by UG students. 23.08% of 
NA was delivered to 6 years old by PG students and 23.08% delivered by UG students to 8 years old. The 

least number of NA delivered was by UG students to 6 years old children. However, there was no statistically 
significant difference between operator qualification and the age groups to which NA was delivered. (Chi 

square test, p=0.557- not statistically significant)

The data for this retrospective study was based 
on residents of Chennai seeking treatment at Saveetha 
Dental College. Currently, there are no existing studies 
investigating the prevalence of nance space maintainer 
as a treatment modality among the children with mixed 
dentition phase in Chennai. Since all the data available 
was included without a sorting process, no bias was 
expected in the selection of patients. The current study 
aims to shed light on the current scenario of nance 
appliance as a treatment modality in the early mixed 
dentition phase, which is the golden time for prevention 
of malocclusions as described in literature12.

In a study by Kumar et al,13 it has been established 
that children belonging to the age group of 5-12 years 
in Chennai are more prone to dental caries. In another 
study by Jayashri Prabakar et al,14 it has been proven 
that primary dentition is more prone to dental caries and 
there exists a need for treatment at its earliest possible 
stage 15–26. This explains the higher prevalence of NA 
treatment among 6-10 year olds in this study, particularly 
the 8-year olds. The parent’s encouragement and active 
participation in the child’s oral health care are crucial in 
influencing the dental health of the child27.

There exists a wide variation in the prevalence of 
malocclusion in Indian population, ranging from 20-
43%, which may be due to disparities in ethnicity and 
nutritional status28. A study by Rajendra Reddy et al 
29 showed 52% of the 6-10 year olds in Nalgonda had 
malocclusions. The most common reason for these 
malocclusions being premature loss of deciduous teeth 
due to dental caries14. The study by Danalakshmi 
Jayachandar et al 30 showed that 34.46% of 5-10 year 
old children in Chennai had early loss of primary teeth 
with boys showing an increased incidence of 54.64%. 
The most common missing tooth in the study carried out 
by Danalakshmi Jayachandar et al was found to be the 
first molar (43.8%) followed by second molars (33.2%). 
The study also showed a greater prevalence for early 
loss of primary teeth was among the age group of 8–9 

years, which is similar to the results of the study. The 
probable reason for this similarity is that both the studies 
have been carried out in the same geographical location.

There exists a male predilection for NA therapy in 
the current study. This may be due to the fact that males 
are more prone to early exfoliation of primary teeth as 
established by previous literature. It has been established 
that males are more prone to traumatic injuries as well 
as dental caries31. This may be attributed to a variety of 
reasons. One of the reasons being an increased feeding 
in male children by mothers due to their preference of 
a male child than a female child, especially in India, 
leading to an increased susceptibility to dental caries32. 
An increased male predominance may also be due 
to differences in diet, geographical location, cultural 
differences, especially in a country like India that 
believes in an ancient belief of male priority 27,33-34.

In the current study, the prevalence of NA among 
6-10 year olds was found to be 76.5%, with most of them 
being delivered by postgraduate students,35 probably 
because of their higher clinical experience aiding 
them in treatment planning, course requirements and 
superior clinical skills. The prevalence of NA therapy 
in this study seems to be higher when compared to 
previous literature6. The study by Qudeimat MA et al 
36 at a pediatric dental clinic in the UK showed a 11% 
prevalence of NA. Another study by Baroni et al 37 also 
showed a low prevalence of 31.15% for NA therapy. 
The current study is also not coherent with the low 
prevalence NA in the study by H. Shamsaddin et al 38 
but is coherent in terms of the male predominance.

Despite the popularity of the nance appliance, it 
has many drawbacks including soft tissue irritation, 
which is of foremost concern. Bacterial and food debris 
accumulation often leads to palatal inflammation and 
pain. Poor oral hygiene or distortion of the appliance 
may result in the embedding of the acrylic button in 
the soft tissue because of palatal tissue hypertrophy. 
Hence, other appliances like the Transpalatal arch 
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came into use11. The current study shows that despite 
its drawbacks, NA is continuing to be used as a popular 
treatment modality for mixed dentition patients in 
Chennai in the prevention of malocclusions. This 
suggests the need to spread awareness amongst dentists 
in India on the disadvantages of the NA and encourage 
the use of alternative treatment modalities. 

Conclusion

Within the limitations of this study, it was found that 
the prevalence of nance space maintainer as a treatment 
modality among the children between 6-10 years in 
Chennai seems to be higher when compared to literature 
from other countries. Considering the deleterious side 
effects of using the NA, it can be concluded that there 
exists a paramount need for more extensive research to 
be done in this area to find alternatives for NA therapy 
and to spread awareness among dentists in India on the 
dire necessity of such further advancements.
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Abstract 
 Containment zones, or areas with strictly enforced restrictions regarding social interactions and self-
protective behaviour, are basically demarcated to ensure that in the early stages or at the least, as soon as 
possible, a disease is confined to particular areas and not allowed to spread to unaffected areas. Influenced 
by ecological, environmental, pathogenic and demographic factors, which still are just a few of the many 
formative factors, implementing such demarcations have helped prevent worsening situations in many 
cases. Building containment zones require analysing experiences from previous attacks of a disease, 
mathematical modelling and social spread pattern identification, as well as understanding the progression 
of the disease from rural areas to urban metro cities. Moreover, on account of the diverse characterisation 
of a geographical area and its population, all the parts of the area will not be uniformly affected. Thus, 
developing containment zones and implementing them require strategic planning. Further, if effectively 
dealt with and reviewed, containment zones even transform back into safe zones. This review will assess 
the necessity of a containment zone, its emergence and factors influencing it, its relation with hotspots and 
finally, how it could be transformed into safe zones, free of disease constraints.

Keywords: Containment zone, hotspot, disease spread, demographic, environmental factors, Buffer zone, 
Safe zone. 

Type of Manuscript: Review 

Introduction

 Generally, a given geographic area with positive 
cases of infectious diseases, and where it is found to be 
tough to restrict the rates of cross-infection, is considered 
as a containment zone. Further spread is prevented by 
imposing behavioural and social restrictions. Hotspots, 
on the other hand, are areas with a concentrated disease 
occurrence. Even if it’s just a small area, if those affected 

are confined to the same area, the entire area becomes a 
hotspot. Containment zones and hotspots are demarcated 
by assessing risk factors, high probability of spread, and 
attitude of the people in the area 1. A containment zone 
may or may not become a hotspot, but a hotspot can 
become a containment zone. A containment zone will 
have harsher restrictions to check the further progression 
of a disease to such an extent that even essential services 
can be curbed 2. 

Based on the extent of cases or contact mapped 
by local response teams 3, containment zones are 
categorized. In the case of an immediate need where 
mapping might cause a delay, an approximate radius 
of 3-5 km about an area is designated as a containment 
zone, that will be updated as and when mapping results 
are obtained. A buffer zone i.e. a zone of larger radius, 
than the containment zone, encircling it, will also be 
declared 4.
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Building containment zones include analysing 
experience from previous attacks of a disease, 
mathematical modelling and social spread pattern 
identification, understanding progression from rural 
areas to urban metro cities 5. Besides, on account of 
the diverse characterisation of a geographical area and 
its population, it is only unlikely that all the parts of 
the area will be uniformly affected. Thus, developing 
containment zones and implementing them require 
strategic planning. 

Large scale developments in the fields of agriculture, 
hydro-industry and extensive population movements like 
immigration & emigration, have inflicted an invasion of 
sorts into the natural environment 6. Thus, it becomes 
necessary to understand parasitic and zoonotic diseases. 
Urbanization has brought rural diseases into urban areas 
where the course of the infection is apparated by greater 
populations of vectors and hosts 7. It is to be noted that 
so far there has been only little work done in linking 
biomedical aspects of a disease with the socio-economic 
effects caused due to them. Or the latter must be just too 
extensive to comprehend adequately 8. 

Recognition of the potential for a widespread 
infliction due to a disease and mobilisation, that 
too, timely, of required public health operations and 
mathematical modelling to predict any further cause of 
a disease is necessary in the initial stages itself 9. These 
might also be accompanied by prophylactic medication, 
movement restrictions and other non-pharmaceutical 
interventions 10. The rapid detection, investigation, 
and reporting of human cases enable mathematical 
modelling and analysing what possible actions at the 
moment would be required. In a study 11 it has been cited 
that timely deployment of adequate drugs to 80% of the 
population of a containment zone can ensure the disease 
does not progress beyond the initial stages. 

Materials and Methods

Around 30-40 articles were selected from portals like 
Google Scholar, PubMed, and Semantic scholar. They 
were analysed and reviewed based on their relevance 
to the study, after which their content was interpreted 
and incorporated into the present study. Uncontrolled 
variables like time frame of disease, pathogenesis 
etc. were excluded while control variables including 
demographics, human-caused natural habitat destruction 

etc. were included in the study.

Disease emergence

A disease can be a familiar one resurfacing, or a 
completely unfamiliar newly surfacing one. However, 
this does not differentiate between some common 
driving factors in disease emergence, in both cases, 
like ecological and environmental changes including 
natural disasters, deforestation, droughts, agricultural 
interventions, demographic and behavioural aspects 
like population migration, urbanization, international 
trade and travel, technology, microbial adaptation 12 and 
public health measures 13. 

Certain situations of conflict characterised by a civil 
strife are again more prone to disease emergence with 
frequent periods of violence, insecurities, economic 
downfall, poverty and after effects still ongoing after a 
war or disturbance, severe enough to sustain that long 14. 

An infection might be introduced into the community 
through travel, commerce, or war, especially with the 
current widespread globalisation of the service sector. 
Certain studies cite examples of pathogens invading 
raw materials in cargo ships, and ending up in the larger 
batch of the manufactured products 15. Inadequate 
surveillance, response teams, destroyed infrastructure 
and health systems, and poor disease control programs 
and infection control practices, accompanied by 
poor coordination among humanitarian organisations 
contribute to disease development 16. 

Detecting and controlling emerging diseases 
already is a challenge as such, due to multiple 
uncontrolled factors like pathogenic mutations and 
suitable environments or niche 17. Civil conflicts only 
add on to these hassles, leading to further population 
displacement, overcrowding, inadequate water and 
sanitation deficiency while in vector-borne diseases, 
enhanced transmission by vectors during the initial 
stages itself. Vulnerability to contracting infectious 
diseases in an area is very much linked to long term 
lack of investment in health, education, public works, 
malnutrition, low prophylaxis coverage, and chronic 
stress 18. 

Disease amplification

In the past (2000), Uganda saw an outbreak of 
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Ebola 19 which was attributed to poor infection control 
practices in health care facilities itself . In poor resource 
settings, sub-standard supply and maintenance of 
personal protective equipment, insufficiently trained 
staff, unhygienic practices 20and inadequate sterilization 
protocol amplify disease transmission 21.

Delays in detection and reporting due to weak 
surveillance systems 22, limited laboratory infrastructure 
and expertise, and delayed specimen collection may 
impede the confirmation of the pathogen 23. Poorly 
trained health staff and unorganized logistics are added 
factors that prevent the reach of drugs and medication to 
the wider public at the time of need 24.

Transmission heterogeneity 25 is a phenomenon 
observed in different pathogens where, within the 
same species, there tend to be differences in the mode 
of transmission making it unpredictable to outline a 
definitive pattern. Variability in host behaviour, host 
& pathogen genetics, co-infection and cross-infection 
patterns, and environmental exposure 26 are some 
variables leading to transmission heterogeneity. Variable 
population densities, environmental characteristics and 
some spatial characteristics which if understood can 
enable determining patterns of transmission. Pathogenic 
resistance to drugs is another factor contributing 
to disease amplification with resistance leading to 
confusing diagnoses and inappropriate drug regimens or 
outdated drugs 16,27. 

Poor treatment compliance and insufficient 
procuring of drugs or interrupted treatment with sudden 
displacement or irregular health access 28 are some 
factors of amplification of diseases. International disease 
spread may occur through movements of refugees, relief 
workers, private sector employees, animals and products, 
especially those directly from factories and industries 
where a large number of people remain confined to the 
workplace 29. 

Demarcating containment zones

A particular zone demarcated from the rest of 
the zone and feasibly maintained, large enough to 
include all infected persons in the vicinity and those in 
contact with them, is included as a containment zone 
30. Meanwhile, the surrounding ‘buffer zone’ of larger 
radius is to conduct surveillance for new cases and to see 

if the containment operations are effective. This enables 
modifying, continuing or terminating the containment 
operations 31.

The theoretically most inclusive form of a 
containment zone is the circular form with a defined 
radius, however, in reality, containment zones will be 
geographically determined. Movements of people, 
case contacts, administrative boundaries and natural 
boundaries, infrastructure and essentials like power, 
sanitation, food supply, contamination etc. affect/
influence containment and buffer zones 32. If human-
to-human transmission is still detected outside the 
containment and buffer zones, the WHO aids government 
authorities to constantly assess the situation and expand 
containment operations further 33. 

Pathogenic factors

Several pathogens exist which infect across various 
species where contact rates and transmissibility vary 34. 
It becomes necessary to also identify hosts that amplify 
pathogen transmissions and super spreaders to manage 
multi-host diseases. These hosts increase susceptibility 
of differing species to the disease on exposure, and 
ironically, tend to have a greater social interaction and 
reside in populated zones. They elevate overall disease 
prevalence in multi species communities 35.

The distribution of pathogens within an environment 
influences burdens on the host. For example, even in 
situations with a lesser pathogenic population, if a host 
comes across a concentrated pathogenic region, he will 
still be infected only, even from that less populated zone 
36. 

Environmental factors

As discussed previously, spatial heterogeneity 
also plays an important role in determining pathogenic 
prevalence. Hotspot or transmission rates may act as 
source areas for pathogens to traverse across landscapes to 
affect less infected areas 37. Even a specific environment 
may facilitate elevated survival rates of pathogen or 
amplification hosts which are equally dangerous. In 
a study by Spira et al 38, the bacteria Vibrio cholerae 
was observed to thrive well in water hyacinth colonies 
causing areas with such colonies to become hotspots of 
the disease cholera. 
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Demographic factors 

Alteration in community structure, contact rates 
and host susceptibility in humans, plants and all the 
occupants of an area are associated with anthropogenic 
changes such as genetic drift, which alter population and 
habitat size, changing reduced population diversity in 
host population, reducing host immunity, causing spatial 
variability 39. Nutrient enrichment also elevated disease 
risk through pathogen abundance virulence even though 
this is probably being utilised by the human population 
40. A study by Lol et al 41 showed how nutrients enhanced 
in an agricultural land also caused a greater Anophele 
vestiti pennis (vector) population. 

Further, day care facilities, hospitals, farms, markets 
and regional differences in socialising also enable hotspot 
development. The main areas of disease transmission 
include schools where multiple children aggregate wood 

places, construction sites where labourers work together, 
etc. A study by Chong et al 42 showed how the Nipah virus 
was contracted by Malaysian families from Bangladeshi 
nurses. Other ‘social animals’ like rodents and their ‘lek’ 
behaviour especially in feeding sites, watering holes etc, 
cause greater transmission of pathogens.

Cluster size, time lapse, and mitigation protocol since 
early cases determine the furthering of conditions in a 
containment zone. Geographical characteristics coupled 
with the interactions of social structures based on the area 
are determinants of the ease of pathogenic transmission. 
The feasibility of initiating and maintaining containment 
operations for the better, require consultation with the 
WHO and must aim to assess the general security of the 
situation, international support, financial and technical 
resources, food, water and sanitation, and the national 
government’s willingness to address the situation 43. 

Table 1: Factors that determine disease emergence in population

Factors that determine disease emergence in population

Pathogenic factors Vectors
Amplification hosts

Multi-drug resistance
Multifactorial-health conditions

Environmental factors Human animal interactions
Climatic conditions

Spatial heterogeneity

Demographic factors
 

Age
Multi-factorial health conditions

Human animal interactions
Population distribution

Urbanisation
Social behaviour/interaction

Population migration

Discussion

 Thus, the review has highlighted what hotspots 
and containment zones are, what do they root from 
and how they enable controlling of diseases. Mostly, 
socioeconomic, environmental and ecological factors 

are attributed to the emergence of containment zones. 
One aspect to be noted is that containment zones are 
born out of necessity rather than of environmental or 
other extrinsic causative pathogenic factors. 
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A common finding is the emphasis on vectors, 
amplification hosts, population distribution, urbanisation, 
and social behaviour/interaction 44, as risk factors for the 
development of containment zones. Another study, 45 
however argues that delayed detection could be due to 
unfamiliarity with disease and cannot be addressed in 
the same way as lack of infrastructure, which might be 
one of the reasons for the development of containment 
zones. 

Age, population density, population movements, 
multi-factorial health conditions and human animal 
interactions can also be other factors that determine 
containment zones (Table 1). Again, it is reiterated that 
social contact occurs more within homes and workplaces, 
than in the course of travelling, so population migration 
can only be conditionally considered as a risk factor 46.

Containment zone formation is tedious enough but 
the recovery time surpasses this in terms of challenges 
faced for which rapid action is required. Antiviral 
medication 47, non-pharmaceutical 48 interventions, 
dispatching health care workers, consistent surveillance 
all form a part of outreach protocols and response team 
motives, to deal with situations alike.

Communication plays an important role 49 in 
dispatching information and implementing better 
preventive methods. Local, regional, national and even 
international public communication must form a support 
system for the affected and must guide and organise 
ways of information dispatching to those in the vicinity 
of containment and buffer zones. This also is a key to 
international coordination which might bring about a 
holistic betterment of the affected zones. With greater 
awareness, the public would also follow stringent 
practices for protecting oneself including disinfecting 
household items, using sanitizer, consuming immunity 
booster and stocking on protective masks and gloves 
50,51. The emphasis of careful determination of the 
affected zones is exhibited in one such case, in the city 
of Mumbai, India, where instead of selecting entire 
districts as containment zones in the face of the extensive 
spread of the Covid-19 disease, two regions, the Dilshad 
Gardens and Nizamuddin, are selected as hotspots, 
making population directed treatment, feasible 52. 

Frequent physical reminders on the status of the 
situation are also necessary incentives to the population. 

Establishing clear cut exit and entry points, screening 
procedures, watch on the transit through sea, air, or 
land, and administering chemoprophylactic doses are 
necessary aspects of containment operations.

The review is however limited only to the discussion 
of controlled aspects of a setting, which are at least 
quantifiable and measurable. It does not highlight abstract 
factors like the genetic disposition of an individual or the 
pathogenesis of the disease 53. 

Conclusion

 The review has assessed possible risk factors, 
demographic patterns, measures taken in the development 
of containment zones and has highlighted barriers and 
deficiencies in a social setting that might necessitate 
the formation of such zones. Future considerations 
might as well involve necessary measures to improve 
outreach across communities and countries, standardize 
quantification and assessment of disease progression 
and preparatory efforts to equip nations with resources 
to handle unfamiliar disease conditions.
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Abstract 
A complete denture is a removable appliance used when all the teeth have been lost. It needs to be prosthetically 
replaced. Occlusal adjustment procedure or bite adjustment is performed to remove tiny interferences that 
keep teeth from coming together properly. The maxilla and mandible relationships must be established 
during the fabrication of complete dentures. Adjustment of occlusion is necessary to account for inherent 
errors. This research is seen as scoping literature review. In seeking to identify the relevant literature from 
the past twenty years, we used common databases such as the Pubmed and Google scholar online websites. 
37 articles are found relevant to the topic. 18 articles are reviewed for this study. The obtained articles were 
later read thoroughly and understood. From this study, it is clear that when placing complete dentures, the 
occlusion should be corrected, as it is important for speaking, mastication. This occlusal adjustment is 
necessary to eliminate errors apparent at the try- in stage, correction of occlusal disharmony. This provides 
a balanced contact between the teeth in the jaw. By comparing with other research and reviews, this review 
gives a detailed explanation about occlusal adjustments. Further studies have to be done on malocclusions. 
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Introduction

Complete denture is a removable appliance, used 
when all teeth have been lost.1 It is a tissue supported 
prosthesis 2. Occlusal contact means that the cusps 
present on the proximal side of maxilla will contact 
with the groove of the mandible 3. Occlusal adjustment 
is necessary to account for inherent errors caused by 
processing changes. Importance in this complete denture 
is the tooth extraction which may be due to dental caries, 
periodontal diseases and trauma 4. This complete denture 
is mostly used by the old aged people. Also this denture 

is used for the esthetic appearance. It provides comfort 
to the patient. It helps in the proper functioning of the 
oral region.5 It provides esthetics to the people 6. The 
main difficulty in placing the complete denture is, the 
patient with natural opposing dentition and maxillary 
retention 7. 

Compared to previous research, they have evaluated 
the occlusal contacts in a completed denture using 
pressure sensitive sheets.8 They concluded that, pressure 
sensitive sheet system is able to pressure the occlusal 
contact at every contacting point. This method was 
considered as a useful method for the occlusal analysis 9. 
Another study was carried out to investigate the occlusal 
pressure pattern of complete denture wearers. In this 
study, they used a computer- based device to measure 
the occlusal pattern. 10They concluded that peak ratio is 
very important for the estimation of occlusal adjustments 
11. 

The main uses of this complete denture is, it replaces 
all the missing teeth12. As it is a removable appliance, it 
can be easily cleaned and helps to maintain good oral 
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hygiene. Also, it provides esthetics to the patients and 
helps in the mastication process and phonetics. The 
main aim of this study is to explore detailed information 
about the complete denture and occlusal adjustments. 
This review is expected to help people, who want to 
know about the complete denture and occlusal contact 
adjustments. 

Materials and Method

This research is seen as a scoping literature review. 
We did not follow a systematic review or meta analysis. 
In seeking to identify relevant literature from the past 
20 years, articles are collected from the Pubmed and 
Google scholar online websites. 13 14 1. Total number 
of articles found related to my topic is 37. From this,18 
articles are reviewed in this study. 15 16 17. 

Articles collected are related to the complete 
dentures, occlusal adjustments, evaluation of occlusal 
patterns, removable appliances. Articles related to other 
categories are excluded for this study. The obtained 
articles were later thoroughly read and understood.

PROCEDURES DONE PREVIOUS TO 
INSERTION OF COMPLETE DENTURE

Before placing or inserting the complete denture, 
roentgen cephalometric recordings should be done.18 
The cephalometric analysis was based on electronic 
measurements of linear and angular morphological 
variables. Next is the alveolar ridge reduction, which 
is more rapid during the first 3 months of denture wear 
and particularly during the post extraction period 19. 
The effects on speech sounds caused by alterations of 
the oral cavity dimensions with complete denture of 
different morphology were analysed 20. The effects of 
these changes on the relative duration of separate sounds 
in a word and the patient adaptation period were also 
analysed 21.22.

CAUSATIVE FACTORS FOR ERRORS IN 
COMPLETE DENTURE

The problems may be transient and may be 
essentially disregarded by the patient. 23Factors which 
cause problems are 1. Adverse intra- oral anatomical 
factors 2. Clinical factors 3. Technical factors 4. Patient 
adaptational factors. Of these four factors the major 
is patient adaptational factors 24. Quality of residual 

edentulous ridges and quality of new complete dentures 
predict patients to the use of new complete dentures 25. 
Complete denture fractures are more common. These 
features may be due to material factors and clinical or 
technical factors 26 

IDENTIFICATION OF ERRORS IN 
COMPLETE DENTURE

Problems in complete denture can be easily 
identified by incorporating microchips, a radio based 
tagging transponder into a complete denture 27. Inter 
condylar width and inter- dental width serves as a guide 
for setting up complete denture. With the help of these 
widths, problems of complete denture can be identified. 
28. In the majority of the patients, the most complaint in 
wearing complete dentures is because of technical errors 
in the denture construction 29.

CORRECTION OF ERRORS IN COMPLETE 
DENTURE

The combination of laboratory and clinical remount 
procedures with occlusal corrections enhances the 
patient’s comfort 30. The errors present in the patient 
are inevitable 31. Hence for the comfort of patients, 
laboratory remounting is an important procedure that 
needs to be followed as a regular step after processing of 
each and every denture 32. Nowadays there is an increase 
in the interest in computer engineered complete dentures 
[CECDs]. The advantages of this are reduced number of 
visits, improved fit & retention of electronic archiving 33. 
This reference shows that complete dentures fabricated 
with a normal and convenient method had significantly 
large occlusal contact areas compared with the other 
method 34 35.

Results and Discussion

From the articles reviewed, study has been done on 
the efficacy of the occlusal analysis system and peak ratio 
is useful for the evaluation of the occlusal adjustments. 
Discussion has been done on the occlusal adjustments 
and the importance of prosthodontic treatments. But the 
current review involves only the occlusal adjustments. 
Parameters have been done for the patients with the 
disorders. Occlusal pressure patterns are observed 
using pressure sensitive sheets. Other treatments like 
the facebow transfer fabrication for occlusal splints 
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of complete denture have been done. This is done on 
the basis of biomedical rationale. Analysis of occlusal 
contacts with the accuracy and reliability has been done. 
Evaluation of occlusal adjustments for the masticatory 
process. The treatment involving occlusal adjustments 
would be the denture restoration. Discussion on the 
discomfort associated with denture wearers, loosening 

of dentures. 

This current review has explored the effect of 
dentures and the adjustments made for complete 
dentures. Literature review has been done for the factors 
related to chewing efficiency in edentulous patients. And 
problems with the age related adaptations. 

TABLE :1: DESCRIPTION OF INCLUDED STUDIES 

S.no AUTHOR YEAR KEY FINDINGS QUALITY

1 Suzuki Tetsuzya, Kumangi, Hiroshi 1997 Efficacy of new occlusal analysis system Moderate

2 Kenji Okuma, Shiezgo, Hirani 2004 Peak ratio is used for the evaluation of 
occlusal adjustments. Moderate

3 J F McCord, A A Grant 2000
Discomfort associated with the dentures, 
loosening of dentures and the problems 

of adaptation.
Strong

4 Alex Koper D D S 1997 Discussion on occlusal patterns and the 
method of fabrication. Strong

5 Anthony Au, Iven Klienberg 2016
Evaluation of occlusal adjustments by 
occlusal pressure pattern in complete 

denture wearers
Strong

6 Iwayo Hayakawa 2004 About the facebow transfer, fabrication 
of occlusal splints in complete denture. Moderate

7 Farah Razakhan, Rabia Ali, Aiman 
Sheikh 2018 Occlusal considerations in the implant 

therapy.It is a biomedical rationale. Moderate

8 Yuriko Komagamine, Manabu 
Kanazawa 2016

Analysis of occlusal contacts in complete 
denture with more accuracy and 

reliability .
Strong

9 Wen Quiao Zhou, Die Liu, Tao 
Chen 2016

Impressions of complete denture 
fabrication for the masticatory 

performance. 
Moderate

10 Sandile K Mpoungose, Greta Aimee 2016
Complete denture restoration, a 

temporary treatment in edentulous 
patients.

Strong
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Conclusion
From this review, it was concluded that all the 

information reviewed would be expected to help 
clinicians to know about occlusal adjustments in 
complete denture. All the discomforts associated with 
the complete dentures are assessed. Future studies has 
to be done for the malocclusions related to complete 
denture. 
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Abstract
Life on Mars has been considered a possibility only in the wildest of wild dreams and that too only among 
scientists. It was considered a far from happening possibility as it wasn’t based on the environment of 
Earth but of a different planet as a whole. Newly found microorganisms could help in finding the proof of 
life on the planet Mars. If successful, it could help in various ways for our planet, Earth. Researchers have 
found billions of bacteria live in tiny cracks in volcanic rocks below the ocean floor, more than nine miles 
below the ocean surface and a further 300 feet below the ocean floor. And they think similar tiny, clay-filled 
cracks in rocks on or below Mars’ surface could be a life containing hub. To find a correlation between 
the environment on the surface of Mars and that of which is beneath the seabed. A thorough literature 
search was performed using the database like PubMed, Google scholar, BioRxiv, MESH, Google Cochrane 
database using the keywords ‘Martian surface’ and ’rocks beneath seabed’ with no date and year restrictions. 
The language is restricted to English. 16 articles with similar data have been found which were analyzed 
and have been included in this study. The recent articles discussed in this study help us in gaining further 
knowledge about the ‘relation between Mars and Earth’ and how it affects life on earth. We could come to a 
result that there are slight correlations between the environments of both the planets. This review would also 
help us be enlightened about how far we humans have come to realize the correlation between life on earth 
and that of the possibility of Mars. 
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Introduction 

Life on Mars has been considered a possibility only 
in the wildest of wild dreams and that too only among 
scientists. It was considered a far from happening 
possibility as it wasn’t based on the environment of 
Earth but of a different planet as a whole.1 This had 
brought doubts on the possibility of the research being 
successful. This review would help us be enlightened 

about how far we humans have come to realize the 
correlation between life on earth and that of the 
possibility in Mars.2 Researchers have found billions 
of bacteria live in tiny cracks in volcanic rocks below 
the ocean floor, more than nine miles below the ocean 
surface and a further 300 feet below the ocean floor. And 
they think similar tiny, clay-filled cracks in rocks on or 
below Mars’ surface could be a life containing hub. For 
around 3.8 billion years, the upper oceanic crust, known 
as the ocean floor, was continuously formed on Earth. 
Underwater volcanoes release 2,200 degrees Fahrenheit 
lava which solidifies into basaltic rock as the hot rock 
reacts to the depths of the cold oceans. It has been 
established that hydrothermal vents along the ocean 
floor support bacteria and other life that turn minerals 
into energy rather than light. Like Earth, Mars also has a 
basaltic crust, which was formed four billion years ago. 
And sub-surface water and methane were found on the 

DOI Number: 10.37506/ijfmt.v14i4.12378
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Red Planet in the last few years. 

When the lava from the underwater volcanoes cool, 
the cracks form creating narrow spaces of less than 
one millimeter across. They ‘re packed with mineral-
infused clay from millions of years of sediment and 
accumulation. Bacteria then find a nice home inside them 
and settle in. These ‘clay-filled-crack’ solid rocks are 
considered to be a million years old hence these newly 
discovered single celled creatures beneath the seafloor 
are clues of life on Mars.3 They are such clues which 
would provide enough information on the existence and 
continuity of life on Mars4 and that very existence of 
life helping the life on earth and also its resources.5 The 
bacteria discovered in these tiny cracks of the former 
volcanic rocks are living proof of survival in the most 
extreme of extreme environments.6 The cracks present 
in the rocks are the homes of a large community of 
bacteria. Such a large amount of bacteria is present in 
the community as much as 10 billion bacterial cells per 
cubic centimeter.7 Researchers estimate that since these 
rocks are the home to such a large number of bacteria, 
it is as dense as the human gut8 which is approximately 
10 billion bacteria per 0.06 cubic inches. Such a large 
number of microorganisms in such a small space with 
such extreme conditions is quite baffling.9 Hence as the 
possibility and exceptional facts are way beyond what 
was considered possible, research is very important and 
required to hook up for life on mars to that on earth.10 
Because all of the above had seemed to be only a mere 
possibility earlier, and now as it seems possible, search 
for life on Mars has become one of the top priorities of 
the current leading nations. It has been entered on the list 
of important and prioritised research in most developing 
countries11 because in case it turns out to be successful, 
then the resources from Mars can be traded in for that 
on earth which can hence help in rejuvenation of the 
resources of earth.12 Hence it’s very much required to 
draw a connection between the planet Mars and Earth.13 

Single-celled microorganisms 

These newly discovered microorganisms are those 
single celled creatures which live deep beneath the 
seafloor where the environment is at such extreme 
conditions14 where life wouldn’t have been considered 
possible. The microorganisms seem to have great 
tolerance to extreme levels hence the microorganisms 

which live deep beneath the seabed help provide clues 
about life on Mars.15,16 To find the correlation between 
the life on Mars samples from both of the areas are 
required. To obtain the colonies of bacteria so that it’s 
characteristics can be studied under the microscope, 
research had to perfect a new method of cutting the 
rocks into ultra thin slices.17,18 

Techniques to find correlation 

Firstly certain techniques had to be developed to 
find a correlation between the life on earth and that of 
Mars. For such interplanet connections, the availability 
of resources to create such a connection and thus finding 
proof was difficult.19 The entire procedure of establishing 
the correlation seemed quite as close to impossible. Even 
if proof from the Martian surface had been obtained, the 
correlation had to be created and hence proof from earth 
also was required.20 To help with findings from earth, 
scientists had to find proof of life which would support 
the atmosphere of Mars.21,22 Certain microorganisms, 
to be more precise certain bacteria were discovered to 
be living within clay filled solid rocks.23 To be within 
such rocks is practically considered a wonder and awe 
since such rocks have been formed from mostly the lava 
from volcanoes.24 These microorganisms should have 
extremely good resistance to the odds of the exigency 
of bad environment and temperature. If it is able to 
withstand such extremities,25 it also might have the 
possibility of being able to withstand the temperature of 
that of Mars.26 

Proof from both planets 

Cutting the rocks into ultra thin slices is very much 
required to obtain better results and cutting of rocks 
is very difficult when compared to other specimens.27 
When studied under the microscope, it showed that these 
microorganisms were very much alive in the tiny cracks 
preset inside the volcanic rocks.28 Once these rocks 
were cut open, to be analyzed under the microscope, it 
was found that these cracks had aerobic bacteria present 
within them which underwent processes similar to that of 
human cells.29 The microorganisms had processes which 
were similar to the energy making processes of human 
beings. This shows that these microorganisms also relied 
on oxygen and other organic nutrients for making energy 
to sustain life and the future generations.30 
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Rocks which were assumed to have had 
microorganisms buried within it were chosen from the 
seabed and even rocks were collected31 from the Martian 
surface using space rovers. These rocks were examined, 
analysed and also checked for any link between each 
other so that the study could be confirmed to be worthy 
to continue. When a connection was tried to be drawn 
out between the samples (of Mars and Earth’s seabed), 
the condition of the rocks beneath the seabed were found 
to be similar to that of the Martian rock. 

Once the interlink was formed between the rocks 
on Mars and that beneath the seabed on earth,32 it had 
been confirmed that this research is meant to continue 
as it has great potential and also life on Mars could be 
checked. After the connection had been formed in this 
research, the need for its continuation was considered 
very crucial and important as it could be a breakthrough 
in science.33 Hence all of the powerful nations have 
considered it as their top priority to do further research 
on. The check for similarity between the rocks would 
have a great possibility in how the research would help 
in future rejuvenation of the34,35 resources of earth. 

Requirement of efficient research 

Like mentioned earlier hardcore research is required 
to come up with solid proof of a link between the pattern 
of life within the two planets.36,37 If the hypothesis of 
correlation between the Martian rocks and those of earth 
prove to be a success, it could help bring earth back to 
its former glory.38–40 There can be obstruction to the 
study such as lack of proper evidence from the surface of 
Mars, limited access to the depths of the seabeds, vitality 
of microorganisms.41 But there is a scope in future for 
the relation between life on Earth and Mars.42,43 

Conclusion 

Life on a planet other than Earth was believed to 
be practically impossible earlier. But slowly the level of 
confidence on the fact of occurrence of any correlation 
between the planets (Mars and Earth) increased44 
which sparked up the interest of many more institutions 
and countries to come together and work. In case the 
hypothesis put forward proves to be right, the phase 
of life on earth would change. There are remarkable 
similarities and major variations between the two 
planets. We might characterize Mars as having a poor 

relationship with the Earth. We just scratched a couple 
of sites on its surface though. The man remains unaware 
of most of its secrets. 
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Abstract
Preparation of the root canal system is recognised as being one of the most important stages in root canal 
treatment. Cleaning and shaping is the crucial phase that eliminates infection. It involves removal of vital 
and necrotic tissues from the root canal system along with root dentin. The aim of the present study is 
retrospective analysis on choice of taper and proportion sizes among the postgraduate students in mandibular 
molar with and without periapical pathosis. It is a single centred retrospective study, data was collected after 
reviewing 86000 records of the patients between June 2019 and March 2020.Tapers used in the preparation 
of the root canal system for mandibular molars have been assessed. In this study we observed that significant 
association between taper of preparation and periapical pathosis (p<0.05). Within the limitations of the 
study, 6% taper has been used for the teeth with periapical pathosis. 4% and 6% taper has been used in teeth 
without periapical pathosis.

Keywords : Endodontic Therapy, Mandibular Molars, Periapical pathosis, Root canal treatment, Tapers.

Type of Study: Retrospective study

Introduction

Preparation of the root canal system is recognised 
as being one of the most important stages in root canal 
treatment.1–3 It includes the removal of vital and necrotic 
tissues from the root canal system, along with infected 
root dentin and , in cases of retreatment, the removal of 
metallic and nonmetallic obstacles. It aims to prepare 
the canal space to facilitate disinfection with the help 
of irrigants and medicaments.4,5 Thus, canal preparation 
is the essential phase that eliminates. Prevention of 
reinfection is then achieved through the provision of a 
fluid tight root canal filling and a coronal restoration. 
Although mechanical preparation and chemical 
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disinfection cannot be considered separately and are 
commonly referred to as chemomechanical preparation 
or biomechanical preparation.6–8

However, studies have observed that the current 
instrumentation and irrigation techniques are not 
completely effective in the elimination of debris and 
bacteria from the apical third.9,10 The difficulty in the 
removal of bacterial debris from the apical third has 
been attributed to the narrow canal space, the complex 
canal morphology, inadequate flushing of irrigants 
and variations in diameter of the root canal.11–13 The 
enlargement of the apical area has been advocated to 
ensure an adequate depth of penetration of the irrigant 
for better cleansing.1,4,14 However, the extent of apical 
enlargement required is a matter of debate. Preparation 
to larger apical sizes has been suggested by its 
protagonists to be the most efficacious way of cleaning 
and disinfecting the canals. Larger apical preparations 
allow better removal of infected dentin15–18, enhance 
the flushing action of irrigants in the apical region and 
significantly reduce the bacterial load in the root canal 
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system.19–24

The drawbacks of larger apical preparations include 
undesirable deviation from the original shape of the canal, 
weakening of the root and procedural complications like 
ledge formation, transportation and perforation.25–27 The 
aim of the present study is to retrospectively analyse 
on the choice of taper and proportion size among the 
postgraduates students in mandibular molars with and 
without periapical pathosis.

Materials and Methods

The following single centred retrospective study 
was performed, data was collected from reviewing 
patients records and analysed the data of 86000 patients 
between June 2019 and March 2020. After reviewing 
all the records,1326 patients records were selected who 
underwent root canal treatment in mandibular molars. 
All the records were cross checked with the help of the 
radiographs by other reviewers to eliminate the sampling 
bias. Individuals excluded from this study were, 
fractured instruments, 2% taper, anteriors, premolars, 
upper molars. Inclusion criteria was 4% taper, 6% taper, 
lower molars, multi visit RCT, single visit RCT.

Considering single centred retrospective study, 
multiple operators are involved in treatments to reduce 
selection bias. The parameters assessed in the study are 

age group, gender, taper, multi visit and single visit. 
The collected data was entered in the excel sheet. After 
grouping, the parameters data was copied into the SPSS 
software and statistical analysis was done.

Statistical Analysis

Statistical analysis was done using SPSS (SPSS 
inc., version 23, chicago,IL, USA Norman H. Nie, Dale 
H. Bent, C. Hadlai Hull). To describe the significance 
between two groups, Chi square test was used where 
p-value < 0.05 was considered statistically significant.

Results and Discussion

Frequency tables were used to describe the variables 
included in the study. Data on age included for the present 
study is represented in (Table 1), among the included 
age groups most of them were old aged (51-60) ranging 
around 44.7%. The association between 4% taper and 
6% taper with single visit, multi visit is shown in (Table 
2 and chart 1). The relation between tooth and taper is 
shown in (Table 3 and chart 2) where the mandibular 
2nd molar was prepared only with 6% and the 1st molar 
was prepared with 6% and 4%, but the maximum was 
with 6% taper. In this study, we contemplate that there is 
significant association between taper of preparation and 
periapical pathosis (p value <0.05). 

Table 1 : Frequency of age distribution of patients undergoing root canal treatment, which shows that 51-60 
years have undergone more number of root canal treatments(44.7%) followed by 41-50 years (23.7%). 

 Frequency Percent Valid Percent Cumulative Percent

Valid

18-30 192 14.5 14.5 14.5

31-40 227 17.1 17.1 31.6

41-50 314 23.7 23.7 55.3

51-60 593 44.7 44.7 100.0

Total 1326 100.0 100.0  
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Taper 

Visit Chi square value P value

Single visit Multi visit

151.058 .0004% Taper 44 1019

6% Taper NIL 263

Table 2: This table represents association between 4% taper and 6% taper and vist where single visit is teeth 
without periapical pathosis and multi visit is teeth without periapical pathosis. However Chi square test, p = 0.000, 
signifi cant difference seen (p<0.005) 

Bar chart 1 - This bar chart represents the association between taper used in multi visit( teeth with periapical 
pathosis) and single visit (teeth without periapical pathosis) , X axis represents the taper used and Y axis represents 
the number of teeth ; blue color depicts single visit (without periapical pathosis) and green color depicts multi visit 
(with periapical pathosis). The chart shows 4% taper was used in single visit that is teeth without periapical pathosis 
(3.32%); 6% taper was used in multi visit that is teeth without periapical pathosis (76.85%) and in single visit 
(19.83%). However Chi square test, p = 0.000, signifi cant difference seen (p<0.05) 
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 Taper 

Teeth Chi square value P value

Mandibular 1st 
molar

Mandibular 2nd 
molar

29.361 .0004% Taper 44 NIL

6% Taper  762 520

Table 3 : This table represents association between mandibular 1st molar, mandibular 2nd molar with 4% taper 
and 6% taper. However Chi square test, p=0.000, signifi cant difference seen(p<0.05) 

 

Bar chart 2 - This bar chart represents the association 
between teeth and taper, X axis represents type of teeth 
that are mandibular 1st molar, mandibular 2nd molar 
and Y axis represents the number of teeth; blue color 
depicts 4% taper and green color depicts 6% taper. The 
chart shows in mandibular 1st molar 57.47% used 6% 
taper , 3.32% used 4% taper and in mandibular 2nd 
molar 39.22% used 6% taper.However Chi square test, 
p=0.000, signifi cant difference seen(p<0.05) 

The present study was mainly targeted in evaluating 
the choice of taper preferred by endodontic postgraduates 
for the endodontic therapy in mandibular fi rst and second 
molars. The reason for choosing only the mandibular 
molar is because the chances of possible iatrogenic 

events are more 28,the procedure and protocol for treating 
mandibular molars is complex as compared to maxillary 
molars. In regards to the endodontic literature the shape 
and apical preparation sizes chosen for a case based 
scenario is different. According to the present literature 
evidence, increased tapers and preparation sizes have 
proven to induce more healing than compared to the 
counterpart 29 the reality is shape should be optimal to 
clean more, given that no optimal large size has ever 
been defi ned.30 But, the present trend with introduction 
of sophisticated technology, the enhanced healing rates 
were observed in cases with minimally compromised 
dentin. 
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The results of the present showed that overall choice 
of taper in both the visits was 6%. However,Endodontists 
also choose 4% taper in single visit cases mainly aimed 
to conserve the root dentin and none of the operators 
choose 4% taper for multi visit cases. So, statistically 
results showed the favourance of operators to 6% taper 
(p <0.05) as compared to 4% tapered preparations in 
both the protocols. So, our study was primarily aimed 
at evaluating the choice of taper for single or multi visit 
and to assess any choice of taper and its significance 
in periapical pathosis. The choice of taper in a clinical 
scenario is multifactorial and declared to be choice 
based rather than evidence based. One cannot solely rely 
completely on taper for enhanced healing. Many in vitro 
literature has shown that an increase in taper often leads 
to increased failure of endodontically restored teeth29,31. 
Ideally a single visit root canal treatment should 
concentrate on the pulpal debridement and multi visit 
protocol has to concentrate on the removal of maximal 
amount of infected dentin with aiming in bacterial 
biofilm reduction. Literature has shown its favourance 
towards the increased tapers as compared to reduced 
tapers31. So, the views of the operators of the present 
study were in concordance with the available literature 
evidence. 

Primarily when evaluated, there is still an ambiguity 
in preferable taper and apical preparation size advisable 
for specific cases although one cannot generalise a 
standardised common taper and preparation size for all 
cases. Especially, a clinical decision on specified taper 
and preparation sizes for a specific tooth undergoing 
endodontic therapy varies from a clinical condition, 
canal curvature and intricate root canal anatomy 
and ultimately based on the operators decision. But, 
compared to the operators choice and experience the 
decision should be taken based on the literature evidence 
it is stated that, increased apical preparation sizes showed 
improved healing outcomes on clinical radiographic 
evaluation.31–35

Within the limited information currently available, 
the 6% taper was used in all the cases with periapical 
pathosis. It is unknown if in root canal systems with 
previous vital pulps versus necrotic pulps with no 
noticeable periapical pathosis. The enlargement of 
the apical size would result in better healing outcome. 
However, vital pulps or necrotic pulps with absence of 

periapical pathosis have better prognosis.12,36–38 Data 
from systematic reviews state that 

Our results contrary to the findings of previous 
studies that evaluated the effect of the apical size of canal 
preparation on treatment outcome to date.39–41 Hence the 
use of common taper in all teeth cannot be justified with 
a small sample. Present study was limited in evaluating 
the choice of taper among the cluster of endodontists 
in a university set-up. Although preliminary data was 
obtained on the choice of taper in different visits, Future 
studies should better analyse the effect of taper used on 
the healing outcome with longer follow ups.

Limitations

The limitations of this study was, it has small sample 
size, cannot be generalized to all teeth using this data. 
The period of evaluation was also very less.

Conclusion

Within the limitations of the study 6% taper has been 
used for the teeth with periapical pathosis 4% and 6% 
taper has been used in teeth without periapical pathosis. 
6% taper was the preferred choice among endodontists, 
reason for choosing this taper was improve the flow of 
irrigant especially at the apical third. 
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Abstract 
The study aims to create awareness about the newly developing atraumatic treatment and its benefits. 
Atraumatic restorative treatment is an alternative treatment that is used for the removal of caries using 
hand instruments only, so therefore no electricity or anaesthesia is required and the pain experienced is 
minimum. This technique is very useful for children, elderly, special needs patients and patients who feel 
fear and anxiety about dental treatment as in atraumatic restorative treatment that is more conservation of 
tooth structure, minimise in trauma and so there is reduced amount of pain due to small cavity preparations. 
Atraumatic restorative treatment is less painful and is more patient-friendly than that of conventional caries 
treatment. The fundamental instruments for ART are mouth mirror, explorer, pair of tweezers, dental hatchet, 
small and medium-size excavator, spatula, amalgam carrier/applier. ART uses only hand instruments for 
opening/enlarging the cavity and for removing carious tissue. The amount of carious tissue that should be 
removed depends mainly on the cavity depth. In cavities of shallow and medium depth, carious tissue is 
removed up to firm dentine. In deep/very deep cavities, in which there is no sign of pulp exposure, pulp 
inflammation and/or history of spontaneous pain, some soft dentine can be left in the pulpal floor/wall to 
avoid pulp exposure. This method of treatment is more useful for people in underexposed areas where they 
are also able to maintain good oral health. 

Keywords: Atraumatic restorative treatment, instruments and material consideration, conventional 
treatment, the survival of ART, advantages of ART. 

Type of manuscript: Review 

Introduction 

Atraumatic restorative treatment is an alternative 
treatment that is used for the removal of caries using 
hand instruments only1so, therefore no electricity or 
anaesthesia is required and the pain experienced is 
minimum2. Originally atraumatic restorative treatment 
was created for the use in developing since it doesn’t 
require electricity or sedation3. All the more as of 
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late, Atraumatic restorative treatment has gotten 
progressively acknowledged in evolved nations due to 
its atraumatic approach compared to the pressure and 
torment experienced by patients 4,5. This technique is 
very useful for children, elderly, special needs patients 
and patients who feel fear and anxiety about dental 
treatment as in atraumatic restorative treatment that 
is more conservation of tooth structure, minimise in 
trauma and so there is reduced amount of pain due to 
small cavity preparations.6 

Atraumatic restorative treatment is less painful and 
is more patient-friendly than that of conventional Caries 
treatment.7 Many researchers have shown that the ART 
approach is more effective in managing single surface 
cavities in both the deciduous and permanent teeth. There 
is no difference in survival rates between single surface 
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atraumatic Restorative treatment restorations when 
compared to amalgam restorations in the permanent 
dentition8. The surface wear of ART reclamations 
utilising high consistency glass Ionomer following two 
years is slow. Workmanship sealants utilising High 
consistency glass Ionomer are held longer than ART 
sealants utilising low thickness glass ionomer following 
three years. ART consists of removing the decayed tissue 
using hand instruments and then restoring with a good 
adhesive material usually high viscosity glass ionomer 
cement9. Pain is absent so local anaesthesia is hardly 
needed and use of rotary instruments has minimised 
patients anxiety and discomfort. Studies have proved 
that ART is a more friendly approach when compared to 
other restorative treatments. The ART restoration took 
less time to be done than that of conventional treatment.10 

Glass Ionomer cement, they are a constant trend 
in the market and they fulfil many functions and also 
in aesthetic requirements. They are inexpensive when 
compared to resin composite11. In Atraumatic restoration 
by powder to the liquid ratio we can get high viscous or 
condensable GIC, that has high mechanical properties 
as compared to traditional GIC that was developed for 
Atraumatic restorative treatment.12 GICs the material of 
decision for ART because of its physical and synthetic 
properties. Such properties incorporate it’s grip to dental 
structures, biocompatibility, substance set response 
and fluoride discharge-take up which adds to GICs 
preventive character. One of the significant downsides 
of GIC is the moderately low crack quality and higher 
occlusal wear rate in contrast with amalgam and present 
composite material13. Recent clinical trials have proven 
that single surface ART restoration using high-velocity 
GIC in both primary and permanent dentition has a 
higher survival rate than that of medium viscosity GIC 
Casein phosphopeptides (CPP) stabilize amorphous 
calcium phosphate (ACP), localize ACP in dental 
plaque14. Calcium phosphopeptides help to remineralise 
surface lesions in enamel15. Dental erosion is caused 
by acid attacks, either from extrinsic sources such as 
consumption of acidic beverages, occupational acid 
exposure such as wine tasters, and workers from battery 
industries or intrinsic sources of reflux of gastric acid into 
the oral cavity in conditions such as gastroesophageal 
reflux disease, anorexia nervosa, and bulimia.16 

The standards of the ART strategy are not new. 
One of the foundations of the customs administration of 
a patient with various caries sores is to balance out the 
Caries procedure by unearthing all the sores and putting 
zinc oxide-based dressing17. The ART method depends 
on logical discoveries and supporters that this training 
is done appropriately; therefore the time engaged with 
doing a solitary rebuilding might take up to 20 minutes. 
The teeth are then re-established using a cutting edge, 
fluoride filling material. Most adults have higher dental 
anxiety during their childhood18, so those people have 
not fully benefited from good dental care and they 
have all undergone more of its extractions rather than 
restorations. ART technique can be useful to this group 
of people. Patients with medical or physical disability 
undergo treatment with local anaesthesia19. The ART 
technique could be suitable for providing care for these 
patients. The procedures can be carried out in patients’ 
homes, hospital or dental chairs. Use of these techniques 
in patients’ homes will require minor adaptations like 
provision of the suitable light source. Some of the 
children may prefer anaesthesia for all dental treatment 
this may be due to the anxiety of fear or previous bad 
experience. Utilising of ART procedures for the treatment 
of youngsters may assist with accomplishing helpful, 
preventive and mental consideration as the kid to figures 
out how to conquer his or her feeling of trepidation 
of customary dental treatment20. ART appropriately 
utilised would give a substantially more worthy prolong 
to dental consideration than the ordinary infuse, drill and 
fill philosophy. Thus ART has a definite place in modern 
clinical practice as most of the practitioners of following 
this technique whenever there is a temporary restoration 
if needed21. However the success of the treatment 
requires additional steps like adequate caries removal, 
and training in the use of the technique is essential to 
avoid claims of supervised neglect by not carrying 
out the procedure thoroughly22. Recalling a review of 
the patient has to be undergone. Nervous patients who 
benefit from this technique gradually introduced to 
conventional treatment techniques.23

Materials and Methods 

A systematic review of the scientific literature was 
done in preparation of the manuscript. The systems 
and databases were searched for relevant articles 
from Pubmed and Google scholar from the year 2000. 
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Databases of intended journals were searched for 
keywords such as Atraumatic restorative treatment, 
instrument and material consideration, the survival of 
ART, advantages of ART etc. Exclusion criteria were 
case reports, review and studies in other languages.

Discussion

Dental caries is a sugar dependent ailment that harms 
tooth structure and because of loss of mineral segments, 
may, in the end, lead to cavitation. Dental caries is the 
most predominant sickness worldwide and is viewed as 
the most significant weight of oral well-being. Ordinary 
treatment (drill and fill) include the utilisation of rotary 
burrs under sedation24. The requirement of electricity, 
costly handpieces and profoundly prepared dental well-
being workforce may restrict access to dental treatment, 
particularly in immature areas.25 To beat the confinement 
of ordinary treatments was grown for the most part for 
treating Caries in kids living in underserved territories 
where assets and officers, power and prepared labour are 
constrained26. ART is a minimally invasive approach that 
involves the expulsion of tissues using hand instruments, 
usually without the use of anaesthesia and electricity-
driven equipment, and restoration of the dental cavity 
using an adhesive material. ART is perfectly aligned 
with modern concepts in healthcare, with adequate 
maximal effort regarding preventive approach and 
minimally invasive procedure. Also, ART has the other 
following advantages, the use of easily available and 
inexpensive hand instruments rather than more expensive 
electrically driven dental equipment, conservation of 
sound of tooth tissue through chemical adhesion of 
glass ionomers; limitations of pain, minimising the use 
of local anaesthesia, and low-cost.23 As a result; many 
people living in less-developed areas can receive oral 
care using ART. Moreover, ART is also comfortable 
for patients with physical disabilities. Although initially 
developed to provide restorative dental treatment 
in areas of difficult access, ART or modified ART 
techniques are being increasingly introduced into dental 
clinics in industrialised countries.20 ART may reduce 
pain experienced when compared with conventional 
treatment27.ART is used to remove caries from the hard 
dentin caused by Streptococcus Mutans and lactobacilli. 
Chlorhexidine-gluconate is used to reduce the S. Mutans 
and lactobacilli 28,29. 

The fundamental instruments for ART are mouth 
mirror, explorer, pair of tweezers, dental hatchet, 
small and medium-size excavator, spatula, Amalgam 
carrier/applier. To improve working permeability, an 
exceptional light source is fixed to a pair of spectacle 
frames that is powered by a rechargeable battery source. 
This unit likewise allows amplifying the glass to be 
connected. The essential materials are gloves, cotton rolls 
and pellets, glass Ionomer material, Vaseline, wedges, 
plastic strips and mortar.30 Like other treatments ART 
also requires a proper patient to an operator position. 
Several devices have been developed and one among 
them is the light, weight cushion headrest that is attached 
to a short end of the table combined with the foldable 
cushion for the comfort of the patient receiving the 
treatment. The tooth or the teeth to be treated is isolated 
with a cotton wool roll. Enamel hatchet replaces the bur 
it is used to widen the entrance of the lesion by placing at 
the entrance and rotating backwards and forwards31. By 
rotating the instrument the unsupported enamel will be 
removed by creating an opening for the small excavator 
to enter depending upon the size of the cavity. A small 
or medium-sized excavator is used to remove caries. 
To remove calcified canal small hand files such as a 
size 6, 8 or 10 K-file are used to negotiate further into 
a system when coronal preparation has taken place32. 
Alternating between rotary and hand instrumentation 
while constantly bathing the pulp chamber of the tooth 
can expedite negotiation to the apex.33 Glass ionomer 
cement is mixed and filled into the cavity; the mixed 
material is inserted using the flat end of the applier and 
plugged into the corners of the cavity either side of the 
excavator or with a ball burnisher.34 Avoid air bubbles 
and the material is also placed in the pit and fissures. 
Vaseline is coated over the glove finger to prevent the 
glass ionomer from sticking to the glove. Place the 
finger over the mixture, apply pressure for a few seconds 
and remove the finger. 35 Treating and restoring anterior 
teeth is of great challenges nowadays for dentists 
because of aesthetics and now it is made easier and 
treated successfully with porcelain laminate veneers36. 
In ART procedure if there is any case of dental avulsion 
the doctors will not have any other way of storing the 
teeth rather than natural products like milk, coconut 
water green tea extract. 37Intracanal medicaments are 
used for the essential step in destroying the bacteria in 
root canals; however, in modern endodontics, shaping 
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and cleaning may be assuming greater importance than 
intracanal medicaments as a means of disinfecting root 
canals. Until recently, formocresol and its relatives were 
frequently used as intracanal medicaments.38

Dental caries has been considered the most common 
global disease. Conventional methods involve the use of 
electric drills to clear away decayed areas of the tooth 
before filling. Local anaesthesia is normally injected 
to prevent pain during the procedure. Conventional 
treatments require highly trained dental health 
personnel, access to electricity, appropriate tools are 
more expensive39. All these factors may limit access, 
especially in underdeveloped regions. ART is used for 
managing dental decay, that involves the expulsion of 
decay tissues using hand instruments, without the use of 
sedation and electrical equipment and rebuilding of the 
dental cavity with an adhesive material, glass ionomer 
cement, composite resin, resin-modified glass ionomer 
cement. 40,41Glass ionomer cement is the dominantly 
used restorative material used for ART. GIC restorative 
materials have advantages such as the ability to bond 
chemically to enamel and dentin, biocompatibility 
with pulpal tissues less potential to induce recurrent 
the least, inhibition of enamel demineralisation good 
cavity seal, ease of use and low-cost42. ART utilizes 
just hand instruments for opening/amplifying the pit 
and for expelling carious tissue. The measure of carious 
tissue that ought to be evacuated relies fundamentally 
upon the cavity depth. In cavities of shallow depth, the 
expulsion of carious tissue is up to firm dentine. In deep 
cavities, we’re there is no sign of pulp exposure, pulp 
inflammation or any history of spontaneous pain, some 
amount soft dentine is left back in the pulpal floor/wall 
to avoid pulp exposure.43,44 

The advantage of Atraumatic of ART is the easy 
availability and relatively inexpensive and instrument 
rather than expensive electricity is driven by dental 
equipment17. It is a biologically friendly approach 
involving the removal of only decalcified tooth 
structures, which result in relatively small cavities and 
conserve sound tooth tissue, there is a limitation of pain 
thereby minimising the need for local anaesthesia45. 
It is a straightforward and simple infection control 
practice without the need to use sequentially autoclave 
handpieces. The chemical adhesion of the glass ionomer 
that reduces the cut sound tooth tissues for retention of 

restoration material; the leaching of fluoride from the 
glass ionomer prevents secondary caries development. 
and probably 46remineralise carious dentin. The ART 
technique is a non-threatening oral procedure. This 
characteristic has a great advantage of making oral 
care more popular among the population, in particular, 
the young. Fear inducing situations caused by dental 
equipment are not involved, and there is no sound of a 
drill or from suction equipment. The maximum number 
of instruments in the mouth at any one time is similar 
to that used for an oral examination, the mouth mirror 
in one hand and a working instrument in the other, thus 
ART is patient-friendly.47,48.

Conclusion 

The greater part of the world’s population has 
no access to restorative dental care. One of the main 
obstacles is the easy traditional manner of treating 
caries, which relies on electricity-driven equipment. The 
basic concept of the ART technique is the removal of the 
calcified dental tissues using only readily available hand 
instruments, following the modern concept of cavity 
preparation, and the use of a high technology adhesive 
restorative material. ART is a technique that has the 
potential to make oral care more available to a larger 
part of the world population than before.

Acknowledgement: We thank Saveetha Dental 
College for the support to conduct the study/review 

Conflict of Interest: No potential conflict of interest 
relevant to this article was reported.

Ethical Clearance: As it is a review article so it is 
not required. 

References 

1.  Frencken JE, Pilot T, Songpaisan Y, Phantumvanit 
P. Atraumatic Restorative Treatment (ART): 
Rationale, Technique, and Development [Internet]. 
Vol. 56, Journal of Public Health Dentistry. 
1996. p. 135–40. Available from: http://dx.doi.
org/10.1111/j.1752-7325.1996.tb02423.x

2.  Mjör IA, Gordan VV. A review of atraumatic 
restorative treatment (ART)* [Internet]. Vol. 49, 
International Dental Journal. 1999. p. 127–31. 
Available from: http://dx.doi.org/10.1002/j.1875-
595x.1999.tb00896.x



4718      Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No.4

3.  Frencken JE, Leal SC, Navarro MF. Twenty-
five-year atraumatic restorative treatment (ART) 
approach: a comprehensive overview [Internet]. 
Vol. 16, Clinical Oral Investigations. 2012. p. 1337–
46. Available from: http://dx.doi.org/10.1007/
s00784-012-0783-4

4.  Frencken JE. Atraumatic restorative treatment and 
minimal intervention dentistry [Internet]. Vol. 223, 
British Dental Journal. 2017. p. 183–9. Available 
from: http://dx.doi.org/10.1038/sj.bdj.2017.664

5.  Website [Internet]. [cited 2020 Jun 6]. Available 
from: Jose, J., and H. Subbaiyan. 2020. 
“Different Treatment Modalities Followed by 
Dental Practitioners for Ellis Class 2 Fracture–A 
Questionnaire-Based Survey.” The Open Dentistry 
Journal. https://opendentistryjournal.com/
VOLUME/14/PAGE/59/FULLTEXT/.

6.  Holmgren CJ, Roux D, Doméjean S. Minimal 
intervention dentistry: part 5. Atraumatic restorative 
treatment (ART) – a minimum intervention and 
minimally invasive approach for the management 
of dental caries [Internet]. Vol. 214, British Dental 
Journal. 2013. p. 11–8. Available from: http://
dx.doi.org/10.1038/sj.bdj.2012.1175

7.  Abreu DM de M, de Menezes Abreu DM, Leal 
SC, Frencken J. Self–Report of Pain in Children 
Treated According to the Atraumatic Restorative 
Treatment and the Conventional Restorative 
Treatment – A Pilot Study [Internet]. Vol. 34, 
Journal of Clinical Pediatric Dentistry. 2009. p. 
151–5. Available from: http://dx.doi.org/10.17796/
jcpd.34.2.9k67p786l7126263

8.  Dorri M, Martinez-Zapata MJ, Walsh T, Marinho 
VCC, Deceased AS, Zaror C. Atraumatic restorative 
treatment versus conventional restorative treatment 
for managing dental caries [Internet]. Cochrane 
Database of Systematic Reviews. 2017. Available 
from: http://dx.doi.org/10.1002/14651858.
cd008072.pub2

9.  Yip H-K, Smales RJ. Glass ionomer cement used 
as fissure sealants with the atraumatic restorative 
treatment (ART) approach: a review of the 
literature [Internet]. Vol. 52, International Dental 
Journal. 2002. p. 67–70. Available from: http://
dx.doi.org/10.1111/j.1875-595x.2002.tb00602.x

10.  Göstemeyer G, da Mata C, McKenna G, 

Schwendicke F. Atraumatic vs conventional 
restorative treatment for root caries lesions in 
older patients: Meta‐ and trial sequential analysis 
[Internet]. Vol. 36, Gerodontology. 2019. p. 285–
93. Available from: http://dx.doi.org/10.1111/
ger.12409

11.  Yu C, Gao X-J, Deng D-M, Yip H-K, Smales 
RJ. Survival of glass ionomer restorations placed 
in primary molars using atraumatic restorative 
treatment (ART) and conventional cavity 
preparations: 2-year results [Internet]. Vol. 54, 
International Dental Journal. 2004. p. 42–6. 
Available from: http://dx.doi.org/10.1111/j.1875-
595x.2004.tb00251.x

12.  Granville-Garcia A, de Medeiros Serpa E, 
Clementino M, Rosenblatt A. The effect of 
atraumatic restorative treatment on adhesive 
restorations for dental caries in deciduous molars 
[Internet]. Vol. 35, Journal of Indian Society of 
Pedodontics and Preventive Dentistry. 2017. p. 
167. Available from: http://dx.doi.org/10.4103/
jisppd.jisppd_98_16

13.  Molina GF, Faulks D, Mulder J, Frencken JE. 
High-viscosity glass-ionomer vs. composite resin 
restorations in persons with disability: Five-year 
follow-up of a clinical trial [Internet]. Vol. 33, 
Brazilian Oral Research. 2019. Available from: 
http://dx.doi.org/10.1590/1807-3107bor-2019.
vol33.0099

14.  Saber AM, El-Housseiny AA, Alamoudi NM. 
Atraumatic Restorative Treatment and Interim 
Therapeutic Restoration: A Review of the Literature. 
Dent J [Internet]. 2019 Mar 7;7(1). Available from: 
http://dx.doi.org/10.3390/dj7010028

15.  Rajendran R, Kunjusankaran RN, Sandhya R, 
Anilkumar A, Santhosh R, Patil SR. Comparative 
Evaluation of Remineralizing Potential of a Paste 
Containing Bioactive Glass and a Topical Cream 
Containing Casein Phosphopeptide-Amorphous 
Calcium Phosphate: An in Vitro Study [Internet]. 
Vol. 19, Pesquisa Brasileira em Odontopediatria e 
Clínica Integrada. 2019. p. 1–10. Available from: 
http://dx.doi.org/10.4034/pboci.2019.191.61

16.  Nasim I, Nandakumar M. Comparative evaluation 
of grape seed and cranberry extracts in preventing 
enamel erosion: An optical emission spectrometric 



Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4      4719

analysis [Internet]. Vol. 21, Journal of Conservative 
Dentistry. 2018. p. 516. Available from: http://
dx.doi.org/10.4103/jcd.jcd_110_18

17.  Website [Internet]. [cited 2020 Jun 5]. Available 
from: Saber, Afnan M., Azza A. El-Housseiny, 
and Najlaa M. Alamoudi. 2019. “Atraumatic 
Restorative Treatment and Interim Therapeutic 
Restoration: A Review of the Literature.” Dental 
Journal 7 (1). https://doi.org/10.3390/dj7010028.

18.  Frencken JEFM, J E F. Atraumatic Restorative 
Treatment in relatie tot pijn, ongemak en angst voor 
tandheelkundige behandelingen [Internet]. Vol. 
121, Nederlands Tijdschrift voor Tandheelkunde. 
2014. p. 388–93. Available from: http://dx.doi.
org/10.5177/ntvt.2014.07/08.13240

19.  Estupiñán-Day S, Tellez M, Kaur S, Milner T, 
Solari A. Managing dental caries with atraumatic 
restorative treatment in children: successful 
experience in three Latin American countries 
[Internet]. Vol. 33, Revista Panamericana de Salud 
Pública. 2013. p. 237–43. Available from: http://
dx.doi.org/10.1590/s1020-49892013000400001

20.  Mickenautsch S, Frencken JE, van?t Hof MA. 
Atraumatic Restorative Treatment and Dental 
Anxiety in Outpatients Attending Public Oral 
Health Clinics in South Africa [Internet]. Vol. 
67, Journal of Public Health Dentistry. 2007. p. 
179–84. Available from: http://dx.doi.org/10.1111/
j.1752-7325.2007.00017.x

21.  Honkala E, Behbehani J, Ibricevic H, Kerosuo E, 
Al-Jame G. The atraumatic restorative treatment 
(ART) approach to restoring primary teeth 
in a standard dental clinic [Internet]. Vol. 13, 
International Journal of Paediatric Dentistry. 
2003. p. 172–9. Available from: http://dx.doi.
org/10.1046/j.1365-263x.2003.00455.x

22.  Burke FJT, McHugh S, Shaw L, Hosey M-T, 
Macpherson L, Delargy S, et al. UK dentists’ 
attitudes and behaviour towards Atraumatic 
Restorative Treatment for primary teeth [Internet]. 
Vol. 199, British Dental Journal. 2005. p. 365–
9. Available from: http://dx.doi.org/10.1038/
sj.bdj.4812696

23.  Bresciani E. Clinical trials with Atraumatic 
Restorative Treatment (ART) in deciduous and 
permanent teeth [Internet]. Vol. 14, Journal 

of Applied Oral Science. 2006. p. 14–9. 
Available from: http://dx.doi.org/10.1590/s1678-
77572006000700004

24.  Cole BOI, Welbury RR. The Atraumatic Restorative 
Treatment (ART) Technique: Does It Have a Place 
in Everyday Practice? [Internet]. Vol. 27, Dental 
Update. 2000. p. 118–23. Available from: http://
dx.doi.org/10.12968/denu.2000.27.3.118

25.  Cefaly DFG, Tapety CMC, Mondelli RFL, Lauris 
JRP, Phantumvanit P, Navarro MFL. Three-
Year Evaluation of the ART Approach in Class 
III and V Restorations in Permanent Anterior 
Teeth [Internet]. Vol. 40, Caries Research. 
2006. p. 389–92. Available from: http://dx.doi.
org/10.1159/000094283

26.  Ho TFT, Smales RJ, Fang DTS. A 2-year clinical 
study of two glass ionomer cement used in the 
atraumatic restorative treatment (ART) technique 
[Internet]. Vol. 27, Community Dentistry and 
Oral Epidemiology. 1999. p. 195–201. Available 
from: http://dx.doi.org/10.1111/j.1600-0528.1999.
tb02010.x

27.  Ramamoorthi S, Nivedhitha MS, Divyanand MJ. 
Comparative evaluation of postoperative pain after 
using endodontic needle and EndoActivator during 
root canal irrigation: A randomised controlled trial 
[Internet]. Vol. 41, Australian Endodontic Journal. 
2015. p. 78–87. Available from: http://dx.doi.
org/10.1111/aej.12076

28.  Siddique R, Jayalakshmi S. Assessment 
of Precipitate Formation on Interaction of 
Chlorhexidine with Sodium Hypochlorite, Neem, 
Aloe vera and Garlic: An in vitro Study [Internet]. 
Vol. 10, Indian Journal of Public Health Research 
& Development. 2019. p. 3648. Available from: 
http://dx.doi.org/10.5958/0976-5506.2019.04155.x

29.  Website [Internet]. [cited 2020 Jun 6]. Available 
from: Noor, S. 2016. “Chlorhexidine: Its Properties 
and Effects.” Research Journal of Pharmacy and 
Technology. http://www.indianjournals.com/ijor.
aspx?target=ijor:rjpt& volume=9&issue=10& 
article=052.

30.  Yip HK, Samaranayake LP. Caries removal 
techniques and instrumentation: a review [Internet]. 
Vol. 2, Clinical Oral Investigations. 1998. p. 148–



4720      Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No.4

54. Available from: http://dx.doi.org/10.1007/
s007840050062

31.  Cefaly DFG, Franco EB, Mondelli RFL, 
Francisconi PAS, de Lima Navarro MF. Diametral 
tensile strength and water sorption of glass-ionomer 
cement used in Atraumatic Restorative Treatment 
[Internet]. Vol. 11, Journal of Applied Oral 
Science. 2003. p. 96–101. Available from: http://
dx.doi.org/10.1590/s1678-77572003000200003

32.  Website [Internet]. [cited 2020 Jun 17]. 
Available from: Teja, K. V., and S. Ramesh. 
2019. “Shape Optimal and Clean More.” Saudi 
Endodontic Journal. http://www.saudiendodj.
com/article.asp?issn=1658-5984;year=2019; 
volume=9;issue=3; spage=235; epage= 236; 
aulast=Teja.

33.  Website [Internet]. [cited 2020 Jun 6]. Available from: 
Kumar, D., and S. Antony. 2018. “Calcified Canal 
and Negotiation-A Review.” Journal of Pharmacy 
Research. http://www.indianjournals.com/ijor.
aspx?target=ijor:rjpt&volume=11&issue=8 
&article=088.

34.  Amorim RG de, de Amorim RG, Frencken 
JE, Raggio DP, Chen X, Hu X, et al. Survival 
percentages of atraumatic restorative treatment 
(ART) restorations and sealants in posterior teeth: 
an updated systematic review and meta-analysis 
[Internet]. Vol. 22, Clinical Oral Investigations. 
2018. p. 2703–25. Available from: http://dx.doi.
org/10.1007/s00784-018-2625-5

35.  Phantumvanit P, Songpaisan Y, Pilot T, Frencken JE. 
Atraumatic Restorative Treatment (ART): a Three-
year Community Field Trial in Thailand?Survival 
of One-surface Restorations in the Permanent 
Dentition [Internet]. Vol. 56, Journal of Public 
Health Dentistry. 1996. p. 141–5. Available from: 
http://dx.doi.org/10.1111/j.1752-7325.1996.
tb02424.x

36.  Ravinthar K, Jayalakshmi. Recent Advancements 
in Laminates and Veneers in Dentistry [Internet]. 
Vol. 11, Research Journal of Pharmacy and 
Technology. 2018. p. 785. Available from: http://
dx.doi.org/10.5958/0974-360x.2018.00148.8

37.  R R, Rajakeerthi R, Ms N. Natural Product as 
the Storage medium for an avulsed tooth – A 
Systematic Review [Internet]. Vol. 22, Cumhuriyet 

Dental Journal. 2019. p. 249–56. Available from: 
http://dx.doi.org/10.7126/cumudj.525182

38.  Manohar MP, Sharma S. A survey of the knowledge, 
attitude, and awareness about the principal choice 
of intracanal medicaments among the general 
dental practitioners and nonendodontic specialists. 
Indian J Dent Res. 2018 Nov;29(6):716–20.

39.  Rios EL, Diniz IMA, Ruiz O, Marques MM. 
Atraumatic restorative treatment - glass ionomer 
sealants survival after a postgraduate training 
program in Ecuador: 2-year follow-up [Internet]. 
Vol. 58, Brazilian Archives of Biology and 
Technology. 2015. p. 49–53. Available from: http://
dx.doi.org/10.1590/s1516-8913201502744

40.  Website [Internet]. [cited 2020 Jun 5]. Available 
from: Molina, Gustavo Fabián, Denise Faulks, 
and Joannes Frencken. 2015. “Acceptability, 
Feasibility and Perceived Satisfaction of the Use of 
the Atraumatic Restorative Treatment Approach for 
People with Disability.” Brazilian Oral Research 
29 (August). https://doi.org/10.1590/1807-
3107BOR-2015.vol29.0097.

41.  Nasim I, Hussainy S, Thomas T, Ranjan M. Clinical 
performance of resin-modified glass ionomer 
cement, flowable composite, and polyacid-modified 
resin composite in noncarious cervical lesions: 
One-year follow-up [Internet]. Vol. 21, Journal of 
Conservative Dentistry. 2018. p. 510. Available 
from: http://dx.doi.org/10.4103/jcd.jcd_51_18

42.  Frencken JE, Leal SC. The correct use of the ART 
approach [Internet]. Vol. 18, Journal of Applied 
Oral Science. 2010. p. 1–4. Available from: http://
dx.doi.org/10.1590/s1678-77572010000100002

43.  Ramesh S, Teja K, Priya V. Regulation of 
matrix metalloproteinase-3 gene expression in 
inflammation: A molecular study [Internet]. Vol. 
21, Journal of Conservative Dentistry. 2018. p. 
592. Available from: http://dx.doi.org/10.4103/jcd.
jcd_154_18

44.  Janani K, Palanivelu A, Sandhya R. Diagnostic 
accuracy of a dental pulse oximeter with customized 
sensor holder, thermal test and electric pulp test for 
the evaluation of pulp vitality - An in vivo study 
[Internet]. Vol. 23, Brazilian Dental Science. 
2020. Available from: http://dx.doi.org/10.14295/
bds.2020.v23i1.1805



Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4      4721

45.  Hof MA, Frencken JE, van Palenstein Helderman 
WH, Holmgren CJ. The Atraumatic Restorative 
Treatment (ART) approach for managing dental 
caries: a meta-analysis [Internet]. Vol. 56, 
International Dental Journal. 2006. p. 345–51. 
Available from: http://dx.doi.org/10.1111/j.1875-
595x.2006.tb00339.x

46.  Lopez N, Simpser-Rafalin S, Berthold P. 
Atraumatic Restorative Treatment for Prevention 
and Treatment of Caries in an Underserved 
Community [Internet]. Vol. 95, American Journal 
of Public Health. 2005. p. 1338–9. Available from: 
http://dx.doi.org/10.2105/ajph.2004.056945

47.  Mickenautsch S, Grossman E. Atraumatic 
Restorative Treatment (ART): factors affecting 
success [Internet]. Vol. 14, Journal of Applied Oral 
Science. 2006. p. 34–6. Available from: http://
dx.doi.org/10.1590/s1678-77572006000700008

48.  Ramanathan S, Solete P. Cone-beam Computed 
Tomography Evaluation of Root Canal Preparation 
using Various Rotary Instruments: An in vitro Study 
[Internet]. Vol. 16, The Journal of Contemporary 
Dental Practice. 2015. p. 869–72. Available from: 
http://dx.doi.org/10.5005/jp-journals-10024-1773 



4722      Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No.4

Correlation of Dental Fluorosis with Dental Caries among 
Adult Population Attending A Private Dental College in 

Chennai

Manali Deb Barma1, L Leelavathi, Jayashri Prabakar3

1Research Associate, 2Senior Lecturer, 3Senior Lecturer, Public Health Dentistry, Saveetha Dental College and 
Hospitals, Saveetha Institute of Medical and Technical Sciences, Saveetha University, Chennai, India

Abstract
Fluoride is known as a double edged sword, for both its anticariogenic activity and dental fluorosis in 
excessive exposure. Results on whether dental caries and dental fluorosis are positively correlated or 
negatively correlated vary among different researches, thus making it an unsolved area. Hence this study 
aims to correlate dental fluorosis to dental caries among the adult population attending a private dental 
college in Chennai.The study includes 258 participants aged 18 years and above, with dental fluorosis. 
Recorded data was retrieved from patient records in Saveetha Dental College. Record details related to the 
number of carious lesions present was analysed and Dean’s Fluorosis Index (1942) was used to assess the 
severity of fluorosis among the study population. Descriptive statistics and Pearson correlation were used to 
analyze the data. Among the participants, 36.4% had carious lesions ranging between 2-3, followed by 27% 
having more than 4 carious lesions. Mild form of fluorosis was seen among 34.8% of the study population, 
9.3% experienced a severe form of fluorosis. Weak correlation between dental caries and dental fluorosis was 
found at r = 0.03. For the study population, weak correlation between dental fluorosis and dental caries were 
found, though prevalence of fluorosis was high among the participants. Given the prevalence of fluorosis, 
defluoridation of water should be considered as a priority. 

Keywords - endemic fluorosis, fluoridation, dental caries, adult, tamil nadu 

Introduction

Dental fluorosis also called mottling of enamel 
is a developmental disturbance of enamel caused 
by excessive ingestion of fluoride during tooth 
development. For fluorosis to develop, the excessive 
exposure to fluoride must occur during the period of 
tooth formation, as it will interfere with the ameloblast 
activity producing a defective matrix causing deposition 
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of calcium fluorapatite crystals. One of the principal 
reasons for dental fluorosis is the result of drinking water 
drawn from ground water sources containing a high 
fluoride content 1 usually more than 2.0 ppm 2,3. Dental 
fluorosis manifests as white opaque striations running 
across the teeth in milder forms whereas advanced 
stages appear as stained pitted, porous enamel prone 
to wear and fracture. The reason fluorosis is known as 
a double edged sword is because there is a strong link 
established between carious lesions and fluoridation 
where fluoride gels, fluoride based sealants 4-6, pastes, 
varnished were proven to prevent dental caries from 23-
36% as observed in populations compared to placebo 7, 
but in excessive quantities causes dental fluorosis and in 
extreme cases, skeletal fluorosis. 

Dental caries is an irreversible 8-10, multifactorial 
disease of the oral cavity 11 caused mainly by microbial 
plaque adhesion 12 and local factors like deleterious 
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habits 13, poor oral hygiene, salivary gland dysfunction 
14 raising ultimately causes problems in mastication 
leading to nutritional problems 15,16, speech, daily 
activities 17 and presents as a global burden of oral 
disease. Evidence suggests fl uoride based sealants and 
such products have been preferred to prevent dental 
caries 18.Many reports suggest caries prevalence tends to 
decrease with increasing fl uoride level, thus indicating 
a negative association between fl uoride and caries 19 , 
however a few studies report a positive correlation 
between fl uoride and dental caries as well, especially 
in high fl uoride areas 20.. Due to scarcity in studies 
relating to these parameters and the varying results, the 
relationship between them is still undecided. 

Fluorosis is worldwide in distribution and endemic 
in at least 25 countries. As of the data in the year 2014, 
the population at risk as per population in habitation with 
high fl uoride was 11.7 million. States like Rajasthan, 
Gujarat, Andhra Pradesh are the worst affected states, 
while Tamil Nadu, West Bengal, Uttar Pradesh, Bihar, 
Assam are mildly affected states 21 . Even though 
prevalence studies related to dental caries and fl uorosis 
are plenty especially among young population, there is 
a scarcity of research done to correlate dental caries to 
dental fl uorosis and since parts of Tamil Nadu are fl uoride 
endemic areas, this study was designed and conducted 
to assess the correlation of dental caries to dental 
fl uorosis among adult population, attending a private 

dental college in Chennai. The objectives of the study 
are to determine the caries prevalence, to determine the 
severity of dental fl uorosis, to correlate dental fl uorosis 
with dental caries among study participants. 

Materials and Method

A retrospective study was done by evaluating and 
analysing 258 patient case records visiting a dental 
hospital from August (2019) - January (2020) with dental 
fl uorosis. Prior to the start of the study, ethical approval 
number (SDC/SIHEC/2020/DIASDATA/0619-0320) 
was obtained from Scientifi c Review Board, Saveetha 
Dental College, SIMATS. Data such as age, gender, 
number of carious lesions, severity of fl uorosis were 
documented. The validated, reliable tool, Dean’s 
Fluorosis Index 1942 was used for scoring. The scoring 
method used is, 0 - Normal, 0.5 - Questionable, 1 - Very 
mild, 2 - Mild, 3 - Moderate, 4 - Severe. Patient records 
with age 18 and above with fl uorosis were included in the 
study. Patients under special care and incomplete case 
records were excluded from the study. The 258 patient 
case records were reviewed and cross verifi cation was 
done through intraoral photographs by the examiners. 
The caries status was recorded as the number of carious 
lesions present. The data thus collected, was entered 
in excel sheet and imported to IBM SPSS Version 
23.0 for statistical analysis. The data was analyzed 
using descriptive statistics and Pearson’s correlation. 
Statistical signifi cance was set at p <0.05 

 

Figure 1: The pie chart represents the distribution of study participants based on gender, where 69.38% 
were males and 30.62% were females, thus showing a male predominance in the current study population. 
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Figure 2: The Bar Graph represents the distribution of study participants based on the number of carious 
lesions. X axis represents the number of carious lesions and Y axis represents the percentage distribution of 

participants based on number of carious lesions. Among the study population, the majority of the population 
(36.4%) had 1-3 carious lesions. 

 

Figure 3: The bar graph represents the distribution of participants based on the Dean’s Fluorosis Index. 
X axis represents the severity of fl uorosis based on Dean’s Fluorosis Index criteria. Y axis represents the 
percentage distribution of participants based on severity of fl uorosis. Among the study population, the 
majority of the participants (34.9%) had mild fl uorosis. Hence, a mild form of fl uorosis was prevalent 

among the study population. 
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Table 1: The table represents the correlation between Dean’s Fluorosis score and carious lesions. Pearson 
correlation test was used; *correlation coeffi cient (r) - .035; p value - 0.5; hence statistically not signifi cant. 

Variables Pearson correlation value 
(r) p- value

Dean’s Fluorosis score and Carious lesions. .035* 0.5

 

Figure 4: The bar graph represents the association between gender and carious lesion. X axis represents the genders, male and 
female. Y axis represents the distribution of study population based on carious lesions. Prevalence of dental caries in total 

was more in males (55.8%) as compared to females (25.8%). Chi square test was used to determine the association and it was 
found to be statistically signifi cant. Pearson Chi square value = 14.218, df = 3, p value = 0.003, hence statistically signifi cant. 

Figure 5: The bar chart represents the association between gender and fl uorosis. X axis represents the 
genders, male and female and Y axis represents the distribution of study population based on fl uorosis score. 
Chi square test was done and severe form of fl uorosis was seen more in males (7.3%) as compared to females 
(1.9%), there was no signifi cant association observed. Pearson Chi square value = 5.110, df = 4, p value = 0.2, 

hence not statistically signifi cant. 
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Figure 6: The bar chart represents the association between dental fl uorosis and carious lesion. X axis 
represents the carious lesion and Y axis represents the distribution of study population based on Dean’s 

fl uorosis score. Chi square test was done, over all mild forms of fl uorosis was more prevalent (70.6%) with 
regard to carious lesions but no statistical signifi cance was observed. Pearson chi square value = 7.363, df = 

12, p value = 0.8, hence not statistically signifi cant. 

Results and Discussion 

 The study comprises 258 participants, out of which 
69.4% were males and 30.6% were females, as seen in 
Figure 1. The mean age of the participants were 28.0±8.8. 
The distribution of participants according to number of 
carious lesions shows 36.4% had between 1 - 3 number 
of carious lesions, 27.1% had between 4-6 number of 
carious lesions, 18.2% of the study participants had 
more than 6 numbers of carious lesions and similarly 
18.2% had no present carious lesions (Figure 2). Figure 
3 depicts the distribution of participants according 
to Dean’s fl uorosis score, which reveals among the 
study population, 34.9% had mild degrees of fl uorosis, 
followed by 29.5% having moderate fl uorosis, very mild 
fl uorosis was seen among 23.6% of the participants, 
9.3% had severe degrees of fl uorosis and about 2.7% 
had questionable degrees of fl uorosis. A statistically 
signifi cant association (p = 0.003) was found between 
gender and carious lesions (Figure 4). Among the study 

population, those who had questionable fl uorosis, only 
4 of them had carious lesions between 1-3, among the 
61 participants who had very mild fl uorosis, around 20 
of them had carious lesion between 1-3, followed by 15 
of them having no carious lesion and 15 having between 
4-6 carious lesions, and 11 of the participants had more 
than 6 carious lesions. About 90 participants had mild 
fl uorosis, out of which 11 had no carious lesions, 33 
had carious lesions between 1-3, 27 participants had 
carious lesions between 4-6 and more than 6 carious 
lesions were seen in 19 participants. In the current 
study, around 76 participants had moderate fl uorosis, 
out of which 14 experienced no carious lesions, 28 of 
them had carious lesions between 1-3, 21 participants 
had carious lesions between 4-6, more than 6 carious 
lesions were seen among 13 participants. Among the 24 
participants who had severe forms of fl uorosis, 5 had no 
carious lesions, 1-3 carious lesions were seen among 9 
of them, 6 participants had between 4-6 carious lesions 
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and 4 participants had more than 6 carious lesions. 
The association between dental fluorosis and carious 
lesion was found to be statistically insignificant (Figure 
6). Pearson correlation revealed weak non significant 
correlation between carious lesion and fluorosis score (r 
= 0.03) as shown in Table 1. 

Fluoride continues to be the cornerstone of caries 
prevention programs, that’s why dental caries and 
fluorosis have been studied together in many researches 
aiming to seek associations between these two. There 
still exists a debate whether dental fluorosis increases, 
decreases or has no effect on risk of caries 22,23. This 
study was conducted among the adult population 
attending a private dental college in Chennai, seeking 
treatment. The caries prevalence was high in this current 
study at 81.6%, similar studies reported high prevalence 
of caries among adults, similar to Patro BK et al ‘s study 

24 which reported caries prevalence of 82.4% among 
adults, also the caries prevalence in Tamil Nadu is high 
in even infants and children as reported in a study 25 . 
The findings in the present study were found to be lower 
than that reported in WHO Oral Health Country Profile 
which was 94% 26. However, various studies have 
reported lower prevalence of caries among different 
populations 27. The variance in the study results could 
be attributed to factors like geographical location, age 
difference, cultural and dietary differences. 

In the current study, 34.9% of the study participants 
had mild fluorosis, a similar finding was reported by 
Idon PI et al 28 where 32.1% participants reported mild 
fluorosis. A contrasting finding of 18.5% mild fluorosis 
was found in a study done by Sebastian ST et al 29, which 
coincides with the findings by Chaudhry M et al 30. 
Dental fluorosis is mainly because of the concentration of 
fluoride in drinking water which varies with geography, 
hence the reason for contrasting results.Tamil Nadu is 
one of the 19 states with high fluoride contamination in 
drinking water, varying from 1.0 - 48 mg per litre 31. 
A weak correlation between dental fluorosis and dental 
caries (r = .035) was reported in our study, which was 
contradictory to the findings by Grobleri SR et al 20 , 
Woondwossen F et al 32 , whereas similar findings to our 
studies have been reported as well by other studies 33. In 
the current study, a statistically significant association 
was observed between gender and carious lesions, similar 
to other studies 34,35. However, no there was significant 

association between gender and fluorosis, contrary to 
other studies 36 which could be attributed to the varying 
levels of fluoride in water and is a geographical factor. 
The retrospective nature of the study is a limitation, also 
since it was done in a hospital setting, the result might 
not be truly representative of the general population. 
Dentists are distributed throughout a community and 
they can be a part of an effective surveillance network 37, 

38 to conduct more studies on this topic, so as to gather 
more evidence to solve this uncertainty regarding the 
correlation between dental caries and dental fluorosis. 

Conclusion

Within the limits of the study, the result revealed 
a weak correlation between dental caries and dental 
fluorosis. Further studies should be conducted among 
larger populations to make the evidence stronger. 
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Abstract
Buonocore introduced Adhesion into dentistry 1955. According to the preference of the practitioners, 
each generation of adhesive was replaced by the next generation which overcame the disadvantages of 
the previous generation. Now, the adhesive which is in use are Self Etch, Total etch Adhesives and Resin 
modified approach as it has unique properties of self adherence to the tooth. The concept of total etching or 
etch and rinse technique was given way back in the early 1980s by Fusayama. With this background, the 
aim of the present study is to survey the preference of Self etch VS Total etch among dental practitioners. 
A Cross-sectional survey was conducted among the dental practitioners about their preference for self-etch 
and total-etch adhesive. The data was collected and statistically analysed using the SPSS software version 
23. Descriptive statistical analysis was carried out and the chi-square test was used and the p-value was 
calculated, with a p-value less than 0.05 to be statistically significant. The present survey included 209 
dental practitioners of different categories with a clinical experience of at least 3 months, 32.69 % of the 
practitioners had clinical experience of 10 years and more than that. 71.15 % of the practitioners preferred the 
usage of Total Etch and remaining 28.85 % preferred the usage of self etch. According to the Practitioners, 
68.75 % considered the total etching technique as the best technique and 31.25 % considered self etch as the 
beat technique. From this survey, it is seen that the majority of the practitioners preferred using total-etch 
compared to self etch. Despite having its disadvantage it is preferred by the practitioners.
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Introduction 

About 50 years ago, adhesives evolved into dentistry. 
but the challenging point in adhesives is the effective 
bonding to the hard tissues. Bonding the adhesive to 
the enamel is easy and durable whereas bonding to 
dentin is a bit difficult and complicated procedure, a 
time-consuming procedure. The basic requirements for 

adhesives such as user-friendly, increased bond strength, 
less technique sensitivity etc., introduced different 
generations of adhesives as per requirement. Now the 
adhesives which are currently being used are Self etch 
and Total Etch adhesives 1. The usage of the adhesives 
is according to the preference of the practitioner and 
clinical necessity 2. The evolution adhesives into 
dentistry is illustrated as in (Figure 1). 

DOI Number: 10.37506/ijfmt.v14i4.12383
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Figure 1 Elucidates the Evolution of adhesives into 
Dentistry 

Total Etching Technique : 

The concept of total etching or etch and rinse 
technique was given way back in the early 1980s 
by Fusayama. The turning point in the evolution of 
adhesives used in dentistry was the ability to remove the 

smear layer completely which was achieved in the 4th 
generation adhesives Total etch adhesive can be classified 
based on the number of clinical steps involved as 3 
steps technique and 2 steps technique 3. 4th generation 
adhesives come under 3 step technique, Etchant, Primer 
and Bonding agent are used in 3 different clinical steps. 
The characteristic feature of 4th generation is the ability 
to etch both enamel and dentin simultaneously, which is 
achieved using acid (Phosphoric acid) for 15 – 20 sec. 
The concept of wet bonding is used here to prevent the 
disintegration of collagen. The drawback is increased 
time consumption due to the increased number of 
clinical steps, this led to the need for newer adhesives 
evolution 4,5. 

The 5th generation of Adhesives was introduced 
in the mid-1990s. This generation involves two clinical 
steps as Acid etching followed by a combination of primer 
and bonding agent. The advantages of this generation 
of adhesives are decreased time consumption and high 
bond strength. The resin – dentin interface is more prone 
to degradation, which increases postoperative sensitivity 
is the main disadvantage. Bonding to dentin is less 
reliable and difficult to bond compared to enamel; this 
is due to organic constituents present in the dentin 6,7. 

Mechanism Of Bonding:

When the surface is etched with acid it exposes the 
collagen fibres that are devoid of hydroxyapatite crystals. 
The bonding will occur by the diffusion or infiltration 
of the resin within the collagen which forms the 
hybrid layer. After the polymerisation, the hybrid layer 
provides micromechanical retention for the restoration 
8. The hydrophilic and ionic monomers combine which 
results in the bonded interface. The solvents present in 
the adhesive are difficult to evaporate and get entrapped 
within the adhesive layer after polymerisation 9,10 . 

Total etch technique is a gold standard technique 
and also the oldest technique of adhesion, used even till 
date, but they are incapable of preventing Nano leakage 
despite its clinical durability and performance 11,12. 

Self Etch Technique

The self-etching technique was introduced into 
dentistry in the early 2000s. The self etch are classified as 
two-step and one-step adhesive based on the number of 
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clinical steps involved. Two-step adhesive includes 6th 
generation of adhesive, the steps involved are etchant and 
primer together and bonding agent separately or etchant 
separately and primer and bonding agent together 13. The 
one-step adhesive includes 7th generation adhesives, 
Etchant, primer and bonding agent are used together 
in a single step. They can be used to etch the etched or 
even unetched enamel or dentin surface. They are also 
called as universal or Multimode adhesive 14. The self 
etch adhesives contain water as the ionising medium 
which enables better adhesion but there are exceptional 
conditions like Acetone based adhesive 15,16. 

These adhesives can demineralise and infiltrate the 
surface of the tooth, the adhesive can also penetrate for 
the same time and same depth. When the monomers in 
the adhesive and the tooth surface interacts there will be 
a formation of Adhesive – Tooth interface 17,18. Based 
on this interaction, adhesive are classified as (i) Ultra 
Mild – interaction depth is few hundred nanometres (pH 
> 2.5) (ii) Mild – Interaction depth around 1 µm (pH 
approximately 2) (iii) Intermediately strong – interaction 
depth around 1-2 µm (pH 1- 2) (iv) Strong – interaction 
depth several µm (pH <1). When strong adhesives are 
used there will be the formation of typical resin tags 
but when mild or ultra-mild adhesives are used the 
resin tags are formed rarely, in case even if they are 
formed resin will get infiltrated because of the resin tag 
demineralisation 19. 

Mechanism Of Bonding

Adhesives bond to the tooth surface by either 
micromechanical interlocking or by chemical bonding. 
Micromechanical bonding provides strength to bear the 
stress wherein chemical bonding increases the longevity 
of the restoration by reducing hydrolytic degradation 20. 
The acid monomers will react with the hydroxyapatite 
crystals which are composed of specific carboxylic or 
phosphate group [4 –Methacryloxyethyl trimellitic acid 
(4 – MET), Phenyl P, 10- Methacryloxy decyl dihydrogen 

phosphate (10 – MDP)]. When 4 – MET acts as an 
adhesion-promoting monomer when carboxylic acid 
gets attached to the aromatic group. The aromatic group 
has hydrophobic properties which reduce the acidity 
of the carboxyl groups, 4-MET forms a compound by 
interacting with Calcium in Hydroxyapatite crystals and 
forms Ca-MET salt by ionic bond formation 21. 

With this background, the present study aims to 
analyse about the preference of the dental practitioner 
for Total etch and Self etch adhesive and also study 
about reasons for their preference of adhesive among the 
dental practitioners.

Materials and Methods 

A questionnaire was prepared which consisted of 
questions related to self etch and total-etch adhesive 
system. This questionnaire was circulated among 
dental practitioners of 21 years and above including 
the UG Students, PG Students, UG practitioners and 
PG practitioners were included in this study. Since this 
is randomly sampled study it was circulated randomly 
to all the dental practitioners through an online survey 
portal. The framed questions were uploaded in an online 
platform i.e., Google Forms and circulated to all the 
dental practitioners and were asked to fill the survey. The 
data was collected and analysed statistically using SPSS 
software 2.0. Chi-square test and Pearson correlation 
analysis were used for the data analysis, with a p-value 
less than 0.05 to be statistically significant. 

Inclusion Criteria: The dental practitioners of all 
categories and clinical experience of at least 3 months 
were included for this study. 

Exclusion Criteria: The UG dental students in 1st 
and 2nd year of study, persons with no clinical experience 
and knowledge were excluded from this study. 
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Results and Discussion 

 

Figure 2, depicts the Gender of the practitioner who participated in the survey. The male practitioners are 
represented in Blue colour and female practitioners are represented by Green colour. 62.02% were female 
practitioners and 37.98% were male practitioners. This was a random sampling and there was no intention 

on emphasizing female dental practitioners to participate in the survey. 

 

Figure 3 depicts the Age group of the practitioner, 51.44% were in the age group of 20 - 30 years ( Blue), 
14.42% in the group of 31 - 40 years (Green), 12.98% in the age group of 41 - 50 years(Brown), 21.15% in 
the age group of more than 50 years (Violet). Since there are no previous studies regarding the preference 

among adhesive, the data cannot be compared 22. 
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Figure 4 depicts the category to which the practitioner participated in the survey belongs, it was reported 
that 49.52 % were UG Students (Blue), 33.65 % were UG practitioners (Green), 16.83% were PG 

practitioners (Brown). 

 

Figure 5 portrays the Clinical experience of the practitioner and it is reported that 13.46% had an 
experience of one year and less than that (Dark Blue), 32.69% had an experience of 10 years and more than 
(Light Green), 10.58 % had an experience of 2 years (Brown), 12.98 % had the experience of about 3 years 

(Violet), 5.77 % had an experience of 4 years (Yellow), 7.21 % experience of 5 years (Red), 4.81% experience 
of 6 years (Light Blue), 3.85 % experience of 7 years (Grey), 4.33 % experience of 8 years (Indigo) and 

practitioners with 9 years of clinical practice were 4.33 % (Dark Green). 
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Figure 6, depicts the preference of adhesive by the Practitioner during their clinical practice, from the 
survey it is seen that that majority of practitioners 71.15 % preferred using Total etch (Green) and 28.85 % 

preferred using Self etch Adhesive (Blue). 

The total-etch technique preference might be due to some lectures and practitioners who guided them must 
have strongly preferred towards total etching technique. But the self-etching technique also has its unique features, 
indications and contraindications 23. So we cannot conclude that neither total-etch nor self etch preference alone24,25. 
The preference should be also based on the clinical preference, for example, cavities with exposed dentin, there will 
be a preference of self etch but due to Esthetic preference 26–28, it is less indicated or not even indicated since the 
cavity walls are located in the enamel 29,30. 

 

Figure 7 denotes the Best adhesive according to the Practitioner despite their usage in their clinical practice, 
68.75% practitioners preferred usage of total-etch (Green) and 31.25% practitioners preferred self etch 

(Blue) as the best etching technique. 

Despite using a particular adhesive in clinical practice, there would be an adhesive which the practitioner prefers 
as the best technique, it will differ among the practitioners. There are equal advantages and disadvantages in both 
the techniques and reason for selecting that particular adhesive is also controversial 31,32. In a study conducted by 
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Mithra Hedge et al., it was concluded that self etch adhesives are the best and they are also preferred widely, this is 
in contrast to the present study wherein total-etch is preferred widely 33. 

 

Figure 8 elucidates the reason for preferring Total etch by the practitioners, and it was reported that 33.17 
% for high bond strength (Blue), 50.48 % preferred it for the positive results which were seen in clinical 

practice (Green) and 16.35 % for the better bonding with enamel nature (Brown). 
When total-etch is widely preferred among the practitioners there should be a reason for that preference. The high bond 

strength nature is one of the reasons for its preference 34,35. A study conducted by Michael schauseil et al., Evaluating the 
shear bond strength between self etch and total-etch adhesive concluded that there is no difference in the shear bond strength 

between both the adhesives 36. 

Figure 9 elucidates the preference of generation in the total-etch adhesive among the practitioners where 
it is seen that 58.17% preferred using 4th generation (Blue) and 41.83 % preferred using 5th generation 

adhesive (Green). 

4th generation involves 3 steps Acid etching, Primer and Bonding agent are used in three different steps, which 
leads to the formation of the hybrid layer and increases bond strength. In 5th generation, adhesives involve two 
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steps Acid etchant followed by a combination of primer and bonding agent 37,38. These adhesives decreased the time 
consumption and also improved the prevention of collagen collapsing in demineralised dentin but they will be more 
prone to water degradation 39. 

 

Figure 10 represents the disadvantages of total-etch adhesive according to the practitioners where it is 
documented that 55.29% did not prefer the usage of total-etch because over-etching leads to nano leakage 
(Blue), 34.13 % did not prefer because of Technique sensitivity (Green) and 10.58% for weak collagen - 

monomer interaction (Brown). 

The technique sensitivity is attributed in dried dentin as there are more chances of collapsing the demineralizing 
dentin and low monomer diffusion which interrupts the hybrid layer formation, it not only contributes technique 
sensitivity it also plays an antagonistic role of water in bonding 40,41. In which over setting leads to the separation of 
the component in the adhesive I.e., hydrophobic and hydrophilic which leads to the formation of voids in the resin - 
dentin interface 42,43. 

 

Figure 11 portrays the advantages of self etch according to the practitioner where it was recorded that, 
19.23% for the property of no etching requirement (Blue), 36.54% preferred since over-etching is prevented 

(Green), 31.73% preferred for less technique sensitivity (Brown), 12.50% preferred for decreased time 
consumption (Violet). 

Self etch adhesives reduce post-operative sensitivity since the residual smear plugs are left behind which leads 
to lesser exposure of dentinal tubules compared to total-etch 44,45 
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Figure 12 represents the preference among the generation of Self-etch among the practitioners, where 
62.5% preferred 6th generation of adhesive (Blue) and 37.5 % preferred 7th generation of adhesive (Green). 

6th generation adhesives have better adherence to the dentin in comparison to the total-etch adhesive. 7th 
generation adhesives are all in one adhesive 46. They have lower initial and long term bond strength of any adhesive 
is a major disadvantage 47. 

 

Figure 13 denotes the disadvantages of self etch adhesive among the practitioners, an equal number of 
practitioners reported that 42.79 % it is not preferred because they are not suitable for the long term (Blue) 
and due to premature failure (Green), 14.42% did not prefer due to inhibition of setting of resin materials 

(Brown). 
When a thin layer of adhesive is applied it inhibits the polymerisation due to decreased Oxygen content 48,49. In contrast to it 

when the adhesive is applied in multiple layers it increases the bond strength and premature failures are also prevented 50. 
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Figure 14 represents the association between Category of the Practitioner and Preference of Best adhesive according to the 

practitioner. The X-axis represents the Category of the Practitioner and Y-axis represents their Preference for adhesive. Blue 
colour represents Self etch and Green colour represents Total Etch technique was preferred mostly in all categories of the 

practitioners, 31.73% (n = 66) of the UG students, 25% (n = 52) of the UG practitioners and 12.02% (n =25). It is also seen 
that the UG students mostly preferred the usage of Total Etch compared to the other categories of practitioners. However this 

is statistically not signifi cant with chi-square value - 2.162 and p-value = 0.3 (p-value > 0.05) hence insignifi cant.

 
Figure 15 denotes the Chi-square analysis between Category of the Practitioner and Advantages of self etch according to the 

practitioner. The X-axis represents the Category of the Practitioner and Y-axis represents Advantages of Self etch according to 
the practitioner. Blue colour represents No etching required, Green colour represents Over etching is prevented, Brown colour 
represents Less technique sensitivity, Violet colour represents Less time-consuming.There are different reasons for preferring 

Self etch among the practitioners; Among the UG students 9.62% (n = 20) prefer for No requirement of etching, 14.90% 
(n = 33) since the over-etching is prevented, 14.85% (n = 31) for the less technique sensitive nature and 9.13% (n = 19) for 
less time consuming nature. Both UG students and UG practitioners mainly preferred Self etch because the Over etching is 
prevented than the PG practitioners. There is also a signifi cant difference between the Category of the practitioner and the 

advantages of Self Etch with Chi-square value - 13.388 and p-value - 0.03 (p-value < 0.05) hence signifi cant.
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Figure 16 portraying the Chi-square analysis between Category of the Practitioner and Disadvantages of self etch according 

to the practitioner. The X-axis represents the Category of the Practitioner and Y-axis represents the Disadvantages of self etch 
according to the practitioner. Blue colour represents Not suitable for the long term, Green colour represents Premature failures 

and light brown colour represents inhibits set of resin materials. Majority of the UG students, 25.48% (n = 53) reported that 
self etch is not suitable for the long term, among the UG practitioners 17.79% (n = 37) considered Premature failures as a 
disadvantage, among the PG practitioner 8.65 (n = 18) also reported Premature failures as a disadvantage of Self etch. UG 

students found more disadvantages in self etch more than the UG and PG practitioners. This is proven statistically signifi cant 
with a Chi-square value - 8.957 and p-value - 0.04 (p-value < 0.05), hence signifi cant. 

 

Figure 17 elucidates the Chi-square analysis between Category of the Practitioner and Disadvantages of Total 
etch according to the practitioner. The X-axis represents the Category of the Practitioner and Y-axis represents 
Disadvantages of Total etch according to the practitioner. Blue colour represents Over etching leading to nano leakage, 
Green colour represents Technique sensitivity and light brown colour represents weak monomer collagen interaction. 
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Among the UG students it is seen that 28.37% (n = 59) 
considered Over etching leading to nano leakage as a 
disadvantage of total-etch, 19.71% (n = 41) also opted 
Over etching leading to nano leakage as a disadvantage 
of total-etch, but among the PG practitioners Technique 
sensitivity was considered as the disadvantage by 8.17% 
(n = 17). There is no significant difference between the 
UG students, UG and PG practitioners with Chi-square 
value - 4.567 and p-value - 0.3 (p-value > 0.05) hence 
statistically not significant. 

A comparative study between the Category of the 
Practitioners and different parameters like the best 
adhesive according to the practitioner (Figure 14), 
Advantages of Self Etch technique (Figure 15), Reason 
for preferring Total etch Adhesive (Figure 16) and 
Disadvantages of Total etch Adhesive were done using 
Chi-Square analysis in SPSS software version 23. It 
is also seen that the UG students mostly preferred the 
usage of Total Etch compared to the other categories 
of practitioners. However, this is statistically not 
significant (p-value > 0.05). Both UG students and UG 
practitioners mainly preferred Self etch because the Over 
etching is prevented than the PG practitioners. There is 
also a significant difference between the Category of 
the practitioner and the advantages of Self Etch with 
(p-value < 0.05). UG students found more disadvantages 
in self etch more than the UG and PG practitioners. This 
is proven statistically significant (p-value < 0.05). Chi-
square analysis between Category of the Practitioner 
and Disadvantages of Total etch according to the 
practitioner. There is no significant difference between 
the UG students, UG and PG practitioners (p-value > 
0.05) statistically.

Limitations

It is a cross-sectional study conducted online 
with a small sample size. With an increase in sample 
size, preference of adhesive among a wide group of 
practitioners can be obtained.

Future Scope

Based on the preference among the practitioner’s 
adhesive type can be improved with the required criteria 
by the practitioners. The disadvantages of adhesive can 
be fulfilled so that there will be better clinical usage of 
adhesive.

Conclusion

From the present study, it can be concluded that the 
total-etch adhesive system was more likely preferred 
compared to self etch adhesive among the practitioners 
in their clinical practice. Despite the disadvantages of 
total-etch adhesive. However further studies can be 
conducted to overcome the disadvantages of total-etch 
adhesives to provide better clinical results. 
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Abstract
Oral cavity works as a continuous space of infectious agents and its condition reflects in progression of 
systemic diseases. Recent studies state that periodontal disease may be a potential marker to systemic 
diseases. Aim of the study was to determine the association of periodontitis and systemic disease among 
patients attending a private dental college. Russell’s periodontal index was used to measure the periodontal 
disease.This study included all periodontal index patient records from 18- 80 years old who visited the 
dental college in the month of January 2020 and a total of 136 records were reviewed. Descriptive statistics 
and chi square tests were used for statistical analysis. In the sample population (N= 136), 64.71% males and 
35.29 % females were present. Age distribution of the records showed that 16.91 % of the study population 
were 18-35 years old; 36.03% were 36-50 years and 47.06% were 51-80 years. It was found that 0.74% of 
the study population had normal gingiva; 8.09% had simple gingivitis; 23.53 % had beginning destructive 
periodontitis; 53.68% had established destructive periodontitis and 13.97 % had terminal periodontal 
disease. Results revealed that 35.56 % of the study population reported to have systemic disease. Significant 
association was found between age and periodontal disease; age and systemic disease (p<0.05). Results of 
the present study showed that there was no significant association between periodontal status and systemic 
disease condition of the study population (X2 = 5.826a;; p>0.05)
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Introduction

Periodontitis is defined as an inflammatory disease 
of supporting tissues of teeth caused by specific 
microorganisms resulting in progressive destruction of 
periodontal ligament and alveolar bone with periodontal 
pocket formation, gingival recession or both1. The 
diversity of bacterial species in the periodontal flora , 
the variation in composition of floras from individual 

to individual and variation in host response to bacterial 
species are some of the major reasons that the specific 
etiology of periodontal diseases has not been clearly 
established.2,3 

Some of the most common organisms associated 
with periodontal diseases are Porphyromonas 
gingivalis, Prevotella intermedia, Bacteroides 
forsythus, Campylobacter rectus and Actinobacillus 
actinomycetemcomitans, as well as the treponemes4. 
Periodontitis and periodontal diseases are true 
infections of the oral cavity. There is an equilibrium 
that exists between microbial challenge and host’s 
immune response; any alteration to that with addition 
of other modifying factors is responsible for clinical 
manifestation of periodontal disease. The oral cavity 
works as a continuous source of infectious agents, and 
its condition often reflects progression of systemic 
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pathologies.5 Pathogens of the subgingival microbiota 
can interact with host tissues even without direct tissue 
penetration, and the subgingival microbiota accumulate 
on the oral cavity to form an adherent layer of plaque 
with the characteristics of a biofilm.1 

Many studies have proven the role of oral microflora 
in oral diseases. 6,7 and their importance with aging and 
nutrition.It was shown to increase with the increasing 
age and malnutrition.8,9. In our country, dental caries 
is given much importance and people are having better 
knowledge about dental caries than periodontal diseases.
Many studies have proved the importance of age with 
respect to dental caries and people’s attitude and practice 
about dental caries.10–13.There are even ways to prevent 
dental caries from occurring . studies have proven use of 
fluorides to prevent dental caries and use of antimicrobial 
agents.14–20 

Recent evidence suggests that periodontal infection 
may significantly enhance the risk for certain systemic 
diseases or alter the natural course of systemic 
conditions; and conditions in which influences of 
periodontal infection are documented include coronary 
heart diseases (CHD) and CHD-related events such as 
angina and infarction, atherosclerosis, stroke, diabetes 
mellitus; preterm labor, low-birth-weight delivery; 
and respiratory conditions such as chronic obstructive 
pulmonary diseases.21 

In a study conducted by SS oberai et al in 2016, 
the systemic disease patients had high severity of 
periodontal disease 22. similarly Qi- wei Yao et al found 
periodontal disease has increased susceptibility to 
oral cancer23. Kodovanzenti G et al has established an 
association between periodontitis and acute myocardial 
infarction in 201424. The high prevalence (42.3%) of 
periodontitis among adults makes it an important area 
of research for early diagnosis. It has been established 
as a potential marker for systemic disease25. But these 
studies lacked to establish a causal relationship and 
use of radiographs . Since periodontal diseases are a 
marker of systemic disease , it is important to do further 
research about it and have knowledge about prevention 
, intervention of the periodontal disease and to identify 
the highly susceptible ones. 

Aim of the study was to determine the association 
of periodontitis and systemic disease among patients 

attending a private dental college

Materials and Methods

Study Setting

This was an institution based study which was 
conducted in Saveetha dental college. 

Study population

Study population included all the Russel;s 
periodontal index patients who have attended college in 
the month of January 2020. The patients from the age 
18-80 years were included and they should have been 
interpreted by Russels periodontal index

Sampling

All the Russels periodontal index patients who 
have been interpreted were included in the study within 
the age group of 18-80 years old and their case sheets 
were reviewed (136) . Cross verification was done 
by photographic verification of the patient. To avoid 
sampling bias, everyone who has undergone Russels 
periodontal index within the age group in that time 
period was included. Internal validity of the study was 
established by the use of gold standard periodontal 
index, Russels periodontal index (1956). 

Index used

The Periodontal Index (PI) was developed by Russel 
A.L. in 1956. All the teeth are examined and scoring 
values are 0,1 ,2,4,6,and 8. A PI score of 0 indicates 
no overt inflammation in the supporting tissues or loss 
of function owing to destruction of supporting tissues. 
A PI score of 1 corresponds to mild gingivitis (overt 
inflammation in the free gingiva, but not circumscribing 
the tooth), whereas a PI score of 2 indicates gingivitis 
circumscribing a tooth. A PI score of 4 can be assigned 
only if dental radiographs are available. A PI score of 6 
indicates gingivitis with a pocket formation. A PI score 
of 8 indicates advanced destruction of supporting tissues 
with loss of masticatory function, although this was 
not observed in any of the patients in the present study. 
There are no scores of 3, 5 or 7 in the Russell PI. It has 
a rule that “when in doubt assign the lesser score” . The 
instruments used in this index are mouth mirror and non 
calibrated probe.
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Data collection

The patient details were taken from the patient 
records and about 136 records which recorded Russels 
periodontal index were included in the study. The data 
was collected and reviewed by 2 examiners and entered 
in the MS excel sheet. The variables of the results were 
explained using tables and graphs directly from SPSS 
software

Statistical Analysis

Data was imported in IBM SPSS software version 
20.0. The independent variables were age, sex and 
systemic disease condition, while the dependent 
variables were the interpretation of Russel’s periodontal 
index. Descriptive statistics and chi square tests were 
done to identify the distribution and association between 
systemic disease and systemic disease.

Results and Discussion

 In the present study, after excluding the incomplete 
data, the total sample size of the study was 136 in which 
64.71% were males and 35.29% were females (figure1). 
Results showed that 16.91% of the study sample were in 
the age group of 18-35 years old; 36.03% were present 
in the age group of 36-50 years and 47.06% were present 
in the age group of 51-80 years. (figure 2). Results of 
the study revealed that 0.74% of the study population 
had normal gingiva; 8.09% had simple gingivitis; 23.53 
% had beginning destructive periodontitis; 53.68% had 
established destructive periodontitis and 13.97 % had 
terminal disease.(figure 3). Among the study population,, 
35.56 % had systemic disease and 84.44% of the study 
population were free of systemic diseases (figure 4) 

The distribution of periodontal diseases among age 
groups were as follows: in the age group of 18-35 years, 
0% had normal gingiva, 21.73% had simple gingivitis, 
26.08% had beginning destructive periodontitis, 47.82% 
had established destructive periodontitis and 4.34% 
had terminal disease. In the age group of 36-50 years, 
0% had normal gingiva, 4.08% had simple gingivitis, 
32.65% had beginning destructive periodontitis, 55.1% 
had established destructive periodontitis and 8.16% 
had terminal disease. In the age group of 51-80 years, 
1.56% had normal gingiva, 6.25% had simple gingivitis, 
15.62% had beginning destructive periodontitis, 54.68% 
had established destructive periodontitis and 21.87% 

had terminal disease. This showed that as the age 
increases the severity of periodontitis increases. There 
was a statistically significant association found between 
age and periodontitis with a chi square value of 16.908a 

(p=0.031)(figure 5). 

Results of the distribution of systemic diseases 
among age groups showed that in the age group of 18-
35 years, there was 0% prevalence of systemic diseases 
; in the age group of 36-50 years , 18.36% had systemic 
diseases and 81.63 % were free of systemic diseases. 
In the age group of 51-80 years , 61.9% had systemic 
diseases while 38.09% did not have any history of 
systemic diseases. This clearly stated that age was 
directly proportional to prevalence of systemic diseases 
in the present study. There was a statistically significant 
association found between age and systemic diseases 
with a chi square value of 38.096a (p=0.000)( figure 
6). There was no significant association found between 
periodontal status and systemic disease (X2 = 5.826a;; 
p>0.05) (figure 7) 

Although the direct cause for periodontitis is oral 
bacterial infection, its progression and severity depend 
on a number of genetic and environmental factors 
Several epidemiological studies in different populations 
demonstrate a relationship between smoking and 
periodontal disease.26 Cigarette smoking is arguably 
the strongest behavioral risk factor for the incidence 
and progression of periodontitis. It is also important 
to note that although nonsmokers universally respond 
better to periodontal treatment than do smokers, there is 
nevertheless substantial evidence of clinical improvement 
in smokers after treatment, indicating that smoking as a 
risk factor will compromise rather than prevent tissue 
healing.27As healthcare professionals, we have a role in 
preventing disease occurrence and progression on all the 
occasions. 28,29 So it’s our duty to inform the patients 
about the predilection of periodontal disease, identify 
high risk individuals and create awareness 30 

In the present study, more male population (64.71%) 
when compared to females. In a similar study done by 
Balaji et al in 2018, 59.4% males participated in their 
study 31 but in a contrastive study done by TS Sekhon 
et al more female participants (52.14%) been reported.32 

In the present study, 16.91% belonged to 18-35 
years, 36.03% were from 36-50 years and 47.06% were 
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from 51-80 years old. Similar fi ndings were found in 
a study done by SS Oberai et al in 2016 22. But in a 
contrastive study done by TS Sekhon et al in 2015, only 
18% were above 60 years old32 

In the present study , 35.56% had prevalence of 
systemic diseases. In a study by Cottone HA , every 2/3rd 
of Indian had medical history33. Similar fi ndings were 
found (33.49%) in a study conducted in 2005;34 but in a 
contrastive study conducted in central India, only 4.05% 
had systemic diseases.35. In the present study, prevalence 
of periodontitis was 67.65% among the study population. 
Similar fi ndings were found in a study by Balaji et al in 
2018 in which 54.2% had periodontal diseases.31 But in 
a contrastive study conducted by Rajesh Shankaranpillai 
in 2010,low prevalence of periodontitis was found36 

In the present study, no signifi cant association was 
established between periodontal status and systemic 
disease. Similar fi ndings were found in a studies in 
which period 

But the major cited articles state that Diabetes 
mellitus, CVD, and respiratory disease are associated 
with a higher severity of periodontal disease. 22,39–41 

There were certain limitations to the study. One 
of the limitations was the record based study design. 
Lack of external validity and small sample size are 
other limitations. Another limitation was the individual 
systemic diseases were not assessed in the study 

Further research should be focused on individual 
systemic disease association with periodontitis in a 
prospective design including more samples. 

 

Figure 1 shows the gender distribution in the study 
population representing male predilection (males 

(64.71%) and females (35.29%)) 

 

 Figure 2 shows the distribution of age in the study 
sample. X axis represents the age group of the study 

participants and Y axis represents the number of 
people present in each group. More people were 

distributed in the 51-80 age group(47.06%) 

Figure 3 shows the distribution of periodontal 
disease in the study sample. X axis represents 

the periodontal disease and Y axis represents the 
percentage of study samples present in each score 

group. Established periodontal disease was the most 
prevalent among the study population (53.68%) 
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Figure 4 shows the distribution of systemic diseases in the study population.X axis represents the presence and absence of 
systemic disease and Y axis represents the percentage of samples present in each group. Prevalence of systemic diseases in the 

sample is 35.56% 

Figure 5 represents the association between age and periodontal disease. X axis represents age groups and 
Y axis represents periodontal disease scores. Established destructive periodontitis and terminal periodontal 
disease scores were more among 51-80 years old study participants than participants in 18-35 and 36-50 yrs, 

suggesting that advanced periodontitis was more among older people and this association was found to be 
statistically signifi cant (p value = 0.031, Chi square value = 16.908a ) 
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F i gure  6 representing the association between age and systemic disease. X axis represents age groups and Y axis represents 
systemic disease. Systemic disease was more prevalent in the 51- 80 years old group than the other two age groups, suggesting 

that as age increases the prevalence of systemic diseases increases and this association was found to be a statistically 
signifi cant association (p value = 0.000. Chi square value = 38.096a ) 

Fig ure  7 representing the association between periodontal disease and systemic disease. X axis represents 
periodontal disease and Y axis represents percentage of participants with or without systemic disease. Established 
destructive periodontitis and terminal disease was more prevalent in people with systemic disease but this association 



4752      Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No.4

was found to be not statistically significant (p value = 
0.212). Chi square value = 5.826a

Conclusion

Within the limitations of the study, the results of 
the current study showed that there was no statistically 
significant association between periodontitis and 
systemic diseases. 
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Abstract 
 Endodontically treated teeth which have extensive structural defects due to caries, access cavity 
preparation require post and core management for retention purpose.The clinical decision as to whether 
an endodontically treated tooth requires a post and a crown poses a challenge to dental practitioners.This 
study aims at comparing different sizes of prefabricated metal posts in relation to endodontically treated 
premolars.This retrospective clinical study evaluated the patients who received prefabricated metal posts 
in endodontically treated premolars in Saveetha dental college, Chennai from June 2019 to March 2020.
Over 373 patients records of prefabricated metal posts, 157 cases were selected based on the inclusion and 
exclusion criteria.The collected data was imported to excel sheet , analysed using SPSS software.Results 
showed that the Group B (post size-2)(diameter of 0.85mm) reported greater preferences than other groups 
in relation to prefabricated metal posts in endodontically treated premolars.The comparative analysis in 
relation to endodontically treated premolars with prefabricated metal posts showed post size of 2(diameter 
of 0.85mm) showed greater preferences than other groups.

Keywords: Metal posts, Post width, Post size, Premolars, Prefabricated posts. 

Introduction

Intraradicular posts are commonly used to restore 
endodontically treated teeth when their remaining 
coronal structure cannot provide adequate support and 
retention for the restorative material1. Cast post and core 
systems were the standard techniques for many years. 
However, demands for simpler procedures led to the 
development of prefabricated posts, initially made from 
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metal and recently from non metallic as the glass fibre 
posts2.

A key element in the post selection is the amount 
of remaining coronal tooth structure and incorporation 
of ferrule3.Endodontically treated teeth with moderate to 
severe coronal tooth loss have demonstrated a success 
rate of 90.6% after 5 years of service when restored with 
cast post and cores4. Previous invitro and invivo studies 
showed that non metallic posts should be used when 
broad coronal dentin is remaining and the crown is well 
supported by remaining tooth structure; otherwise cast 
post and core may be used when there is moderate to 
severe loss of tooth structure5.

A systematic review showed that the presence of 
ferrules with 1.5-2mm has a positive effect to ensure 
proper resistance form to the tooth, prevent fracture 
from the forces, and dislodgement of the post6. Oliveria 
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showed that the fracture resistance of the teeth with 
0,1,2mm /3mm of remaining coronal tooth structure 
reinforced with prefabricated non metallic posts did not 
differ among them and to the group with no remaining 
coronal tooth structure restored with cast post and cores7.

Tik et al studied the root widths to determine the 
best size of the posts, they reported that 1.10 mm size 
of post is the most appropriate one for the upper central 
incisors, being responsible by proportion of one third of 
the root2,8. In other studies, best results were obtained 
with less conservative post diameters. Kivance et al 
found that posts with increased diameter ( roots with 
1 & 1.5 mm of remaining coronal structure) presented 
significant higher fracture resistance than the posts 
with less diameter8,9. Also a finite element analysis 
demonstrated that when the diameter of the post was 
50% of the root, the stress distribution of the post and 
dentin were most favourable.

Post heads are either flat,spherical, serrated and the 
most commonly used core materials are composite, glass 
ionomer cement, resin based luting cement10–12. The 
advantages of glass ionomer cement as core material 
includes bonding to tooth structure and fluoride release, 
remineralization in case of carious lesions.

The aim of this study was to compare and analyse 
the different sizes of prefabricated metal posts in relation 
to endodontically treated premolars.

Materials and Methods

As it is a retrospective study, several factors such 
as sample size, sample selection, data collection and 
analysis influence the validity of this study. This 
retrospective clinical study evaluated the patients who 
received prefabricated metal posts (MANI,EG brand)
in endodontically treated premolars, Saveetha dental 
college, Chennai.

DATA EXTRACTION- Over 373 records of 
prefabricated metal posts cases, 157 cases were selected 
for this study based on inclusion and exclusion criteria 
from June 2019 to March 2020.

Inclusion criteria- Patients aged 18- 60 years 
, endodontically treated premolars treated with 
prefabricated metal posts( MANI,EG brand).

Exclusion criteria- Teeth other than molars which 
received posts, teeth which received other post and core 
systems such as FRC post, acst post were excluded from 
this study.

The collected data was entered in Microsoft excel 
sheet and grouping of parameters done in excel sheet. 
The four parameters in these studies were age of the 
patient, gender of the patient, teeth number,post size 
used.

After grouping of parameters , data copied to SPSS 
software. The statistical analysis between different 
groups was carried out in SPSS software. Chi square 
test was done to compare the remaining coronal tooth 
structure to other three parameters – age, gender. teeth 
number.

TABLE 1:Based on Age of the patient, grouping 
done as follows

AGE GROUP

18-30 1

30-40 2

40-50 3

50-60 4

TABLE 2:Based on Gender of the patient, grouping 
done as follows

GENDER GROUP

Female 1

Male 2

TABLE 3: Based on Teeth number of the patient, 
grouping done as follows

Teeth number Group

First quadrant 1

Second quadrant 2

Third quadrant 3

Fourth quadrant 4
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TABLE 4: Based on Post size used, grouping done as follows

Post size used Group

Size 1( Diameter-0.65mm) A

Size 2(Diameter-0.85mm) B

Size 3(Diameter-1.05mm) C

Chi square test was done to assess these parameters. The outcome data was represented in the form of tables 
and graphs. The four tables represent the prefabricated metal posts in premolars done based on the age, gender, teeth 
number of the patient. The graphs represent the correlation between these parameters- Correlation of age and post 
size used in endodontically treated premolars, gender and post size used in endodontically treated premolars, teeth 
number and post size used in endodontically treated premolars.

The bar charts are represented by percentage- for example, X axis represents the age of the patient, Y axis 
represents the percentage of post size used in endodontically treated premolars.

These type of correlation were represented for all these parameters such as prefabricated post size used based on 
age, gender, teeth number parameters

Results and Discussion

In this study, analysing and comparing different prefabricated post sizes used in endodontically treated premolars, 
Group B (post size-2 having diameter of 0.85mm) reported greater preferences than Group A(post size-1 having 
diameter of 0.65mm), Group C(post size-3 having diameter of 1.05mm). 

Figure 1- Bar graph showing correlation between age and post size. In the graph, X axis represents the 
age of the patient and Y axis represents the absolute count. Blue colour represents post size 1, green colour 
represents post size 2 and grey colour represents post size 3.In this graph, depending on the frequency of 

post size used based on age group, maximum cases in the age group of 18-60 years accounted for post size of 
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2 having diameter of 0.85mm. Group B( post size-2 having diameter of 0.85mm) showing greater preferences 
than other groups.There is a significant difference among groups(p value is 0.02, p<0.05, Chi Square test). 

Figure 2-Bar graph showing correlation between gender and post size. In the graph, X axis represents 
the gender of the patient and Y axis represents the absolute count..Blue colour represents post size 1, 
green colour represents post size 2 and grey colour represents post size 3. In this graph, depending on 

the frequency of post size used based on gender, maximum cases in the males and females of 18-60 years 
accounted for post size 2 having a diameter of 0.85mm.Group B( post size-2 having diameter of 0.85mm) 
showing greater preferences than other groups.There is a significant difference among groups(p value is 

0.03<0.05, Chi Square test). 
Figure 3: 

Figure 3-Bar graph showing correlation between teeth number and post size. In the graph, X axis represents the 
teeth number of the patient and Y axis represents post size used. In this graph, depending on the frequency of post 
size used based on teeth group, maximum cases in all quadrants accounted for post diameter 2 having a diameter 
of 0.85mm except in the third quadrant in which post diameter 3 having a diameter of 1.05mm is preferred.Group 
B( post size-2 having diameter of 0.85mm) showing greater preferences than other groups.There is a significant 
difference among groups(p value is 0.02<0.05, Chi Square test).
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Achieving a post diameter that is strong to support 
the occlusal loads and does not interfere with the 
resistance of the remaining tooth structure is one of 
the major aims in rehabilitation. The comparison of 
different post thickness (1 and 1.5mm) showed no 
statistically significant differences in both materials13.
This results suggests that when restoring anterior 
endodontically treated teeth, thin post can be indicated. 
Thus, with a minimum preparation of root canals, the 
capacity of reinforcement and the resistance to fracture 
is maintained14.

Studies showed that a smaller post diameter might 
be used to avoid excessive wear of inner root dentin 
during the post size preparation once the amount of 
remaining dentin wall around the post is directly related 
to fracture resistance of tooth15.However some studies 
indicated that posts with increased diameter were more 
resistant and provided more resistance to restored teeth 
and led to less stress distribution of remaining dentin. 
Another study indicates a more conservative root canal 
preparation being a 1mm size (one third of the root) able 
to perform proper resistance16.

Understanding the biomechanical factors that 
affect the ability of post to retain a restoration and to 
protect the remaining tooth structure is essential for 
the design of post core systems17. Parameters such 
as length,diameter,configuration,surface roughness, 
material used in the post affects its retention and 
strength18.

Parallel sided posts have more retention than tapered 
posts and longer, wider the posts, greater is its strength 
and retention. Yet,over enlargement of the channel for 
insertion of large diameter post may weaken the root 
because of loss of dentin and results in root fracture 
under functional load19.

Stress also increases as the post diameter increases. 
Therefore the need to preserve and protect the remaining 
dentin for maximum root strength is equally as 
important for retention20.Hock stated that strength of 
root is directly related to bulk of dentin. Trabert found 
that teeth with 1.25mm diameter steel dowels were less 
prone to fracture than either untreated control teeth.

Colmon suggested a maximum diameter of 1.1mm 
and recommended that dowel diameter be one third the 

diameter of the root. Standlee proposed that at least 
1mm of sound dentin be maintained around the entire 
circumference of channel.In addition, a sufficient buccal 
dentin wall must be conserved in maxillary anterior teeth 
because of its function as fulcrum towards horizontally 
directed force21.

Dowel channels with 1 mm buccal dentin walls were 
more prone to fracture. Two patterns of root fracture 
were identified22 such as Oblique fracture, Horizontal 
fracture at post’s end.

Dowel channels with 3mm buccal dentin walls 
generally failed due to cement failure rather than root 
fracture23.If remaining buccal wall at the entrance of 
dowel channel is 1mm/less, a parallel sided dowel form 
should be avoided in tapered root to prevent perforation/
undermining of dentin wall at dowel’s end. It may also 
produce root fracture at the region of dowel’s end under 
horizontal impact24.

The influence of remaining coronal structure on 
the survival of root canal filled teeth has been noted to 
be at greater extent.Finally among the multiple factors 
that have influenced the prognosis of restorations 
with posts, excessive removal of root dentin when 
preparation decreases resistance to fracture and it should 
be avoided.It is similar to many factors that influence the 
endodontic therapy such as proper disinfection, shaping, 
placement of intracanal medicament25–30.Similarly, 
many factors influence the vital status of pulp in case of 
inflammation, traumatic injury,calcified canal31,32.The 
pulpal diagnosis should be made properly with advanced 
armamentarium33,34. 

Many luting cements used for post and core 
cementation have many advantages such as aesthetic 
property35,36, proper adaptation of the post to the walls. 

To avoid a wedge like action from a tapered 
dowel, the dowel and core should have a positive 
stop/seat. This can be obtained from core design well 
adapted undersurface, perpendicular to the root axis, to 
prevent the dowel from entering the canal beyond the 
predetermined limit37. 

Limitations

The limitations of this study were confined to a 
smaller number of populations.For comparing between 
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maxillary, mandibular premolars, criteria should have 
been different as the canal anatomy differs.

Future scope

The future studies can focus on the sizes of 
prefabricated metal posts in relation to molars with a 
larger population included in comparison.

Conclusion

Within limitations of this study, it can be concluded 
that the prefabricated posts of size 2 having a diameter 
of 0.85mm were highly preferred in relation to 
endodontically treated premolars with prefabricated 
metal posts.
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Abstract
Matrix metalloproteinases (MMPs) belong to a family of structurally related zinc-dependent proteolytic 
enzymes that are known to play a key role in the catabolic turnover of extracellular matrix (ECM) 
components. Research studies to date have indicated that MMPs regulate the activity of several non-ECM 
bioactive substrates, including growth factor, cytokines, chemokines and cell receptors which determine the 
tissue microenvironment. Disruption of the balance between the concentration of active metalloproteinases 
and their inhibitors (TIMPS) may lead to pathological changes associated with uncontrolled ECM turnover, 
tissue remodeling, inflammatory response, cell growth and migration. This brief review presents some 
information on MMPs role in inflammatory, metabolic and cancer abnormalities related to the salivary 
glands, as well as MMP- related aspects that lead to the formation of human dentinal caries lesions. In oral 
diseases, the most relevant biological fluid commonly used for diagnosing periodontal diseases in saliva. 
Conventional treatment successfully reduces the levels of MMPs inhibits the progressive breakdown of 
gingival and periodontal ligament collagens. 

Keywords: Matrix Metalloproteinases; Periodontal Diseases; Tissue Inhibitors. 

Introduction

Periodontal disease is a common, complex, 
inflammatory disease characterised by the destruction of 
tooth supporting soft and hard tissues of periodontium, 
including alveolar bone and periodontal ligament1. 
Although the inflammation is initiated by bacteria, the 
tissues breakdown events that lead to the clinical signs 
if disease result from the host inflammatory responses 
that develop to combat the challenge presented by the 
subgingival biofilm. 

Extracellular matrix (ECM) macromolecules play 
a key role in development and morphogenesis. Matrix 
metalloproteinases are also called matrixins, and are an 
important family of metal-dependent endopeptidases 
responsible for the degradation of ECM components. 
Expression of the 28 matrixins genes in humans is 
transcriptionally controlled by inflammatory cytokines, 
growth factors, hormones and cell-cell and cell-matrix 
interactions. Matrixins activities are also regulated 
by the activation of the precursor zymogens and 

inhibition by endogenous inhibitors, tissues inhibitors 
of metalloproteinases(TIMPs). Thus, the balance 
between MMPs and TIMPs are critical for the eventual 
ECM remodeling. Previously our team had conducted 
numerous original studies 2-9 and surveys 10-16, over 
the past 5 years. Now we are focusing on applying this 
knowledge to write the review on new advancements in 
the field. 

CLASSIFICATION OF MMPS

Based on the substrate specificity MMPs are classified 
into the following types 10,17 They are Collagenases- 
MMP-1, the substrates present in it are col-1,2,3,6,8,10 
and gelatin, its specific role is over expression in 
the liver effectively attenuates fibrosis and causes 
hepatocyte proliferation. MMP-8, the col-1,2,3,7,8,10 
and aggrecan, its specific role is promoted leukocyte 
infiltration in TNF- induced acute hepatitis. MMP-13, 
the substrate used are col-1,2,3,4,9,10 and gelatin, its 
specific role in liver diseases are acute liver injury and 
accelerates liver fibrosis. MMP-2, the substrates are 
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gelatin, col-1,2,3,4,7,10, its specific role is expressed 
during liver ischemia. MMP-9 , the substrates used 
were col-4,5 and gelatin, their role is expressed during 
Ischemia. Stromelysins are MMP-3, the substrate used 
are col-2,4,9,10 and gelatin, its specific role is expressed 
in hepatocellular carcinoma. MMP-10, the substrates are 
col-4,laminin, fibronectin and elastin, its specific role 
are hepatocellular carcinoma, MMP-11, the substrates 
are col-4, fibronectin, laminin, its specific functions 
are expressed in normothermic ischemia injury. MMP-
19 the specific role of it is promoting TGF-p signalling 
in development of liver fibrosis. Matrilysins contains 
MMP-26 and MMP-7, its substrates are fibronectin, 
laminin, Col-4, gelatin and its function is expressed in 
biliary atresia fibrosis. Membrane type MMPs contain 
MMP-14, which has Gelatin and fibronectin as substrates 
and its role is shown in highly invasive hepatocellular 
carcinoma and MMP-15 and MMP-16 also contain the 
same substrates as MMP-14 but their role is expressed 
only on partial hepatectomy, MMP-17, MMP-24, MMP 
-25 are some of the membrane type MMPs. Other MMPs 
are MMP-12, MMP-20, MMP-22 and MMP 28. 

STRUCTURE OF MMPS

MMPs are structurally similar but differ in substrate 
specifically. The following features are seen in the 
structure18, they are single peptide, propeptide, Furin-
cleavage site insert, catalytic domain, Fibronectin like 
repeats, hinge region, hemopexin domain and membrane 
insertion extension. While primary structures of these 
metalloproteinases domains have little homology among 
families, the overall protein folds are similar. A typical 
MMP consists of a propeptide of about 80 amino acids, 
a catalytic metalloproteinase domain of about 170 amino 
acids, a linker peptide of variable lengths (also called 
the ‘hinge region’) and a hemopexin (Hpx) domain of 
about 200 amino acids. Exceptions to this are MMP-7 
(matrilysin 1), MMP-26 (matrilysin 2) and MMP-23; 
they lack the linker peptide and the Hpx domain and 
MMP-23 has a unique cysteine-rich domain and an 
immunoglobulin-like domain after the metalloproteinase 
domain. While the primary structures of these 
metalloproteinase domains have little homology among 
the families, the overall protein folds are similar. In 1994 
3D structures of the catalytic domain of collagenases 
(MMP-1 and MMP-8) were determined by X-ray 
crystallography by several groups and subsequently 

crystal structures of proMMP-3 lacking the hemopexin 
domain and the active full-length MMP-1 in 1995. Since 
then, a large number of 3D structures of MMPs have 
been determined both by X-ray crystallography and by 
NMR spectroscopy including full-length proMMP-1, 
proMMP-2 and the proMMP-2–TIMP-2 complex. 

MODE OF ACTION

Mode of action of MMPs are as follows 18,19 

● MMPs may affect cell migration by changing 
the cells from an adhesive to non-adhesive phenotype 
and by degrading the ECM.

● MMPs may enter and alter the ECM 
microenvironment leading to cell proliferation, apoptosis 
or morphogenesis.

● MMPs may modulate the activity of biologically 
active molecules such as growth factor receptors by 
cleaving them or releasing them from the ECM 20.

● MMPs may alter the balance of protease activity 
by cleaving the enzymes or their inhibitors. 

REGULAGION OF MMP ACTIVITY

The activity of MMP against extracellular matrix 
substrates is regulated at 4 gates 21

1) Transcriptional regulation of MMP genes

2) Precursor activation 

3) Differences in substrate specificity 

4) MMP inhibitors 

Alpha-2-macroglobulins, they capture the active 
MMP by a unique venus-fly trap mechanism activated 
by cleavage of a bond in the ”bait“ region. This cleavage 
leads to hydrolysis of a liable internal thio-ester bond and 
covalent cross-linking of a nascent glutamyl residue to 
lysyl side chains exposed on the surface of the attacking 
proteinase 22

The first TIMP was described in 1975 as a protein, in 
the culture medium of human fibroblasts and in human 
serum, which was able to inhibit collagenase activity. 
The molecular weight of this protein was later shown 
to be 28.5kDa. Since then, three new TIMPs have been 
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discovered in different species, and have been designated 
TIMP-2,-3,-4, respectively 

MATRIX METALLOPROTEINASES AND 
BONE RESORPTION:

The role of MMPs during bone resorption is not 
totally clear but new insights suggest that MMPs also 
play a key role during this event. Osteoclasts are unable to 
attach to the bone surface if the mineralised bone matrix 
is covered by an osteoid layer. Osteoid is composed of 
type 1 collagen, proteoglycans, glycoproteins and native 
types 4 and 9 collagens.

Osteoblast-derived collagenase (nMP-13) seems 
to be mainly responsible for degradation of non 
mineralised osteoid layers covering bone surfaces. 
MMP-13 is expressed in human breast carcinomas23, 
articular cartilage from arthritic patients. Osteoblasts, 
periosteal cells and fibroblasts during human foetal bone 
development 24,25 and postnatally in bone remodelling26. 
MMP-13 is as efficient as MMP-1 and MMP-8 in 
digestion of type 1 collagenase 27,28. Cleavage of collagen 
1 by MMP-13 seems to be the initial step of the entire 
bone resorption process. Subsequent, denatured collagen 
fragments are also degraded by gelatinases MMP-2 and 
MMP-9, it cleaves acid insoluble type 1 collagen at 37 
degree celsius and presents strong proteolytic activity 
against denatured type 1 collagen and type 4 collagen27. 
Other direct evidence of the inhibition of MMPs by 
chemically modified tetracyclines can prevent bone loss 
29,30. 

MMP IN PERIODONTAL DISEASES:

In periodontal disease, MMPs play a key role 
in degradation of ECM, basement membrane and 
protective serpins as well as in the modification of 
cytokine action and activation of attachments apparatus 
is the hallmark of periodontal diseases 31,32. Organisms 
like porphyromonas gingivalis and aggregatibacter 
actinomycetemcomitans do produce collagenases for 
the breakdown of ECM but they do not help much in 
periodontal collagen degradation and resident gingival 
and periodontal ligament fibroblasts produce collagenases 
that are thought to be involved in normal tissue turnover. 
The inflammatory reaction associated with periodontitis 
may damage the surrounding cells and connective 
tissue structures, including alveolar bone, causing 

tooth loss32,33. Inflammatory cells such as neutrophils 
and macrophages produce MMPs, with neutrophils 
being the major source of collagenase and gelatinase in 
inflammatory diseases such as periodontitis31. MMP-3 
is effective at degrading proteoglycans and fibronectin. 
Epithelial cells can also produce elevated levels of these 
enzymes, which may facilitate the apical migration 
and lateral extension of the junctional epithelium and 
the subsequent loss of connective tissues attachment. 
Inflammatory cells, particularly neutrophils, are thought 
to play a particularly important role in MMP- mediated 
PDL destruction 34,35. Epithelial cells can also produce 
elevated levels of these enzymes, which may facilitate the 
apical and lateral extension of junctional epithelium36. 

ESTIMATION OF MMP IN PERIODONTAL 
DISEASES:

Matrix metalloproteinases can also process 
various bioactive non matrix substrates, such as 
cytokines, chemokines, growth factors and immune 
mediation, thereby mediating both anti and pro-
inflammatory processes. Therefore, the levels of matrix 
metalloproteinases should not be interpreted solely as 
surrogate markers of time destruction but also as part 
of physiological or anti-inflammatory defence37. Based 
on these biochemical or immunological findings, the 
oral fluids have been a target for extensive research 
on diagnostic utilisation of MMPs and their regulators 
as potential candidates for PDL diseases. Various 
proteomic techniques are being used to estimate the 
levels of these MMPs. 

ROLE OF MMP INHIBITORS IN 
PERIODONTAL DISEASES:

Inhibiting MMPs can be an effective adjunctive 
treatment in the management of periodontitis as they are 
important mediators in the connective tissue breakdown 
in periodontitis. Inhibitors fall into three categories: 

1) Collagen peptidomimetics and 
nonpeptidomentics- a. Peptidomimetic MMP inhibitors, 
b. Batimastat, C .Marimastat, d. Non peptidic MMP 
inhibitors. E. BAY 12-9566, f. AG3340, g. BMS-27529, 
h.CGS-27023A.

2) Tetracycline derivatives - a. Doxycycline, b. 
Col-3(metastat)
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3)  Bisphosphonate. 

A disturbed balance between MMPs and TIMPs 
might contribute to the disease process in degenerative 
diseases. In some cases, the occurrence of MMPs and 
TIMPs in body fluids such as saliva, gingival cervical 
fluid(GCF) or serum provides additional information 
about the progression of the disease. In health periodontal 
tissue, TIMP levels are generally higher than in inflamed 
periodontal tissues, in which MMP levels exceed TIMP 
levels. The more severe the information the higher 
the concentration of MMP. The inhibition of MMP 
expression or activity, or increased TIMP expression 
might reduce tissue destruction in periodontitis.

Different inhibitors include

a. Alpha -2- macroglobulins

b. Tissue inhibitors of metalloproteinases 

c. Inhibiting antibodies 

d. Synthetic inhibitors 

During inflammation, however, the later high 
molecular weight protein may escape the vasculature 
and also function in the extracellular matrix. Multiple 
synthetic peptides have been formulated in an attempt to 
synthesise more specific chelators including hydroxyzine 
acid derivatives. 

Conclusion

MMPs are important components in many biological 
pathological processes because of their ability to degrade 
ECM compounds. The use of a host modulatory agent 
such as MMP inhibitor can assist with conventional 
treatment for periodontitis and, when used adjunctively, 
can enhance and make clinical therapeutic responses 
more predictable in more susceptible patients.
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Abstract 
Patients wearing complete dentures whether both arches or a single mandibular denture pose a great problem 
of midline fracture. They are more evident in patients who have retained their natural maxillary teeth. Few 
reports are available on the incidence of mandibular complete denture and its management. This study aims 
to evaluate the prevalence of midline fractures in mandibular complete denture .This study was designed as a 
retrospective clinical study. All the patients with Complete dentures who have been treated at the department 
of Prosthodontics from June 2019-March 2020 were included in the study. A total of 915 patients wearing 
complete dentures in the age group 40-80 years were included in the study .Various parameters namely 
midline fracture , denture age and the arch were evaluated.The data was analysed and results were recorded. 
In the present study , out of 915 only 11 patients reported with complete denture fractures predominantly 
within 5 years of denture use. Midline fracture was found to be more prevalent in mandibular complete 
denture than maxillary complete denture.Patients wearing dentures for less than or equal to 5 years had 
a higher frequency of denture fracture in both maxilla(0.22%) and mandible(0.66%).The prevalence of 
midline fracture in mandibular complete denture was found to be 17.2%. 

Keyword: Complete denture, Fracture , Midline , Mandible 

Type of manuscript : Original study

Corresponding author 
Dhanraj Ganapathy
H.O.D and Professor, Department of Prosthodontics
Saveetha Dental College, Saveetha Institute Of 
Medical and Technical Science, Saveetha University
Chennai 77, Tamil Nadu, India
Email : dhanraj@saveetha.com
Telephone number : +91 98415 04523 

Introduction 

Complete or partial edentulism is a result of poor 
oral hygiene 1 , periodontal diseases 2 and dental 
caries3 eventually leading to loss of teeth.4.Most of 
the individuals wearing complete dentures are elderly 
patients and a few who have less remaining natural teeth.
Complete dentures serve as an artificial replacement of 
edntulous patients5. It not only provides esthetic function 

but also phonetics as well as masticatory functions in the 
complete denture wearers.6 It has been considered a one 
of the frequent prostheses fabricated for patients with 
high levels of satisfaction.3,7 

Various materials have been used for the fabrication 
of complete dentures. Wood , ivory, bone and alloys have 
been used in the ancient times8. More recently acrylic 
dentures are the most widely used prosthesis due to their 
aesthetic value and ease of manipulation.More advanced 
technology such as CAD-CAM 9have been developed 
over the past few years, where the manufacturing 
process reduces the chair time. 10Commonly complete 
denture final insertion takes at least 5 appointments 
but computerized complete dentures need two clinical 
appointments ,clinical data collection and second 
appointment involved placement of computer-engineered 
complete denture 6,11,12. A third day at the clinic could 
be possible for a trial placement. Acrylic material or 
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polymethacrylate is the most common denture material 
used for the fabrication of partial or complete denture 
13,14, due to good esthetic characteristics13, low water 
absorption 15and,adequate strength 16easy repair and 
simple processing technique. Disadvantages include 
porosity,presence of residual monomer ,increased 
finishing time, brittle and unevenness.17 

Over the years of denture usage , they become 
more resistant to fractures , especially if not maintained 
properly 16,18. Some denture wearers do not clean 
their dentures, use them even at night making it more 
feeble19. Many causes of denture fractures have been 
identified 20, they can be extraoral like accidents from 
falling or trauma or accidental dropping.17,21 Or they 
can be subjected to areas of stress maximally intraorally, 
improper occlusion, placement of artificial teeth in the 
buccal slope of,the ridge or against the palate, pressure 
from opposing natural teeth, poor retention and stability, 
and resorption of residual ridge, presence of high,frenal 
attachments, prominent mid palatine suture, palatal or 
lingual torus, hard or soft tissue,undercut.22 

The proposed classification system is as follows.23,24

● Class I: The fracture line passes through the 
midline between the central incisors extending to the 
posterior extension. 

● Class II: The fracture line passes through other 
than midline in a diagonal direction extending to the 
posterior extension. 

● Class III: The fracture line is moon shape 
passing through the labial or buccal flange. 

● Class IV: The fracture line passes through 
dentoalveolar structure of the denture, involving two or 
more teeth. 

● Class V: The fracture of a part of artificial tooth 
or separation of a single tooth from denture

The midline fracture is often a result of flexural 
fatigue. 25Other causes that could potentially cause 
a fracture are defects in the denture that can be due 

to malaligned laboratory procedure.26 It can be thin 
denture base, porosity, air bubbles, deep scratches etc. 
There proposed classifications for denture fracture are 
as follows.27 However we are going to base this study 
on midline fractures that are class 1. The current study 
was done with the objective to find the prevalence of 
midline fracture in mandibular complete denture, so 
that preventive measures can be undertaken to avoid 
new incidence and improvement in the prosthesis can 
be made.

Materials and Methods

This is a retrospective study that aims in determining 
the prevalence of midline fracture in mandibular 
complete dentures. All the patients wearing complete 
dentures who were treated at the Department of 
Prosthodontics, Saveetha Dental College and Hospital 
,Chennai between June 2019 and March 2020 were 
selected for the study. A total of 915 patients were 
identified.. The approval for this university setting was 
obtained from the institution’s aesthetics board.Case 
Sheets that were duplicated, non specific samples and 
filled with incomplete information were eliminated with 
the verification of photographs. The study was reviewed 
by 2 reviewers and was cross verified. Data obtained 
were chronologically recorded and tabulated in the 
excel sheet. The dependent variables were age, gender, 
ethnicity and independent variables were presence of 
midline fractures in mandibular and maxillary complete 
denture as well as the denture age. The data obtained 
were further analyzed using Statistical Package for 
Social Sciences version 22 (SPSS).Percentile, frequency 
and correlation and association type of analysis were 
employed in this study.The results were tabulated.Chi 
square test was used to detect the significance P<0.005 
was considered statistically significant. 

Results and Discussion 

 Total number of patients wearing Complete dentures 
were 915 out of which 11 reported with the complaint 
of fractured denture. The prevalence of midline fracture 
was found to be 17.2% and mandibular midline fracture 
was more common than maxillary fractures. 
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Figure 1 : Represents the status of the complete denture among the edentulous population visiting the 
hospital. X axis denotes the status of denture as no fracture and replacement of fractures denture and Y axis 
denotes the percentage .Majority of the patients(98.8%) did not have any complaints with the denture and 

only a few required replacement of fractured denture(1.2%). 

Figure 2 : Shows the prevalence of midline fractures among complete denture wearers. X axis denotes the 
prevalence of midline fracture and Y axis denotes the percentage . Midline fracture was present in 17.2 % of 

the population that reported to the hospital . 
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Figure 3: Bar graph represents the association between the Denture age and occurence of midline fracture in 
maxillary and mandibular denture. X axis represents the Arch of the dentures and Y represents the percentage of 
denture age worn by the edentulous patients. Blue color indicates that none of the arches were having midline fracture 
, green and yellow bars represent the maxillary and mandibular arch involving midline fractures respectively. Patients 
wearing dentures for less than or equal to 5 years had a higher frequency of denture fracture in both maxilla(0.22%) 
and mandible(0.66%) than those who wore dentures for more than 5 years(mandible, 0.22%) . Chi square test was 
done and association was found to be statistically signifi cant.P value = 0.001 (<0.05).Mandibular complete denture 
was found to be more prevalent in the incidence of midline fracture in all the denture age groups. 

Figure 4: Represents the gender distribution of complete denture wearers. X axis denotes the Gender and Y 
axis the percentage. Men were more prevalent with 58.8% than women who were 41.2%.
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Figure 5: Represents the age distribution of 
complete denture wearers with X axis representing the 
age group and Y axis representing the percentage. Most 
common age groups wearing complete dentures were 
61-70 yr olds (35.63%) followed by 51-60(30.16%), 40-
50(18.25%), 71-80 (14.32%) and > 80 (1.64%). 

Even though many developments have been made 
in the dental materials, techniques, and fabrication of 
dentures, fracture of the prosthesis and its incidence still 
remains as a major problem.Patients who wear complete 
mandibular denture against maxillary natural teeth or 
with maxillary complete denture often face the problem 
of midline fracture in their dentures.28 

In the present study it reveals that the age group 61-
70 years showed the majority of the patients wearing 
complete dentures reported with midline fractures. 
However age of the individual does not relate to the 
occurrence of fractures. Moreover it could be the 
prevalence of complete denture wearers in that age. 
According to Raina et al 29where the demographics of the 
patients wearing complete denture showed participants 
> 60 years of age. 

Denture age could be an important factor in 
considering the cause of fractures in complete dentures. 

In this study , patients wearing complete dentures for 
less than 5 years were found to be more susceptible to 
midline fractures. Similar results were obtained from a 
survey conducted by Ali et al30 . However ,Shakir et al 
stated that the majority of the denture fractures occur 
between 6 to 12 months.30,31l. Dimensional failures in 
the laboratory during fabrication of the denture or a 
weak denture material could be the reason for failure of 
dentures . It could also be the result of breakdown of the 
material and fatigue phenomenon.32 

There was slight male predilection in our study. 
This result was also similar to the study of Jalil et al , 
where there was a signifi cant relationship between type 
of denture fractures with gender P=0.001. The incidence 
of midline fractures were observed in all of the reported 
fractures in the mandibular complete dentures and none 
among the patients wearing maxillary complete dentures.
Choudhary et al revealed similar results in their study 
where class 1(midline fracture )was the most common 
denture fracture24. 

In the current study, in comparison with maxillary 
denture, the midline fracture was more prevalent in 
mandibular complete dentures . The lesser surface 
area and thickness of the mandibular denture in the 
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central part could be the reason for the fracture24,33. The 
instability according to Dan et al was the most common 
cause of lower complete denture midline fractures.34 On 
the contrary , Smith has reported maxillary Complete 
denture midline fracture is usually after 3 years in 
clinical use. The most commonly affected site could be 
the incisal notch. It appears that the incisal notch has a 
significant role in fracture of upper complete denture. 
Fracture near the midline in the maxillary denture could 
also contribute to cyclic deformation during masticatory 
function33. 

Sherry said most of the fractures may be due to 
accidental dropping the denture. One limitation of this 
study is the inability to identify the cause of fracture. 
Poor occlusion , heavy occlusal contact and faulty teeth 
setting outside the ridge are some of the other causes of 
denture fracture35. 

Auto Polymerized, heat , light and microwave resins 
are some of the repairing techniques for fracture of a 
denture. Auto polymerised resin is considered the most 
popular due to its easy handling and quick repair due to 
low cost. Further studies should be conducted to identify 
the cause of fracture in a larger sample size36. 

Conclusion 

This study showed maximum prevalence of midline 
fracture in mandibular complete denture among the age 
group 61-70 years. Therefore proper patient education 
on the handling of newly fabricated dentures should 
be conducted to reduce accidental mishaps along with 
definite prosthodontic guidelines and principles should 
be followed in the construction of the prosthesis to avoid 
new incidences of midline fractures. 
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Abstract
An abscess is defined as a collection of pus that has built up within the tissue of the body. Space infection can 
be defined as a rapidly spreading, bilateral, indurated cellulitis which usually occur in the suprahyoid soft 
tissues, the floor of the mouth, and both sublingual and submaxillary spaces without abscess formation.This 
research comprehensively studies and assesses the most commonly associated primary tooth in the maxillary 
arch of a patient which gets commonly infected by an abscess or space infection.Since abscess and space 
infection can affect the daily routine of an individual especially in the Paediatric population which shows 
more effects. Understanding, identification and early diagnosis helps in preventive care for patients before 
complications.This is a retrospective descriptive study in Chennai population. Our study is an institution 
based retrospective descriptive study carried out in between the month of June2019-March2020. Data of 
patients aged below 13 years who came with chief complaints of pain,infection and who had undergone 
Pulpectomy and extraction procedures were included in the study sample. SPSS software is used for statistical 
analysis. Based on statistical analysis results were tabulated. Most prevalent Primary tooth in Upper Arch to 
be infected with Abscess or Space infection is found to be 54. Around 347 out of 1100. Primary maxillary 
right first molar is the most prevalent tooth to be affected with abscess/space infection. Within the limitations 
of the study , the most frequently associated primary tooth in maxillary arch with space infection or abscess 
is maxillary right first primary molar [54] which shows direct correlation with the age group of 7-10 years. 

Keywords: Primary Tooth, Abscess, Space infection, Children, Extraction, Pulpectomy 

Type of Study: Original Research

Introduction 

An abscess is defined as a collection of pus that has 
built up within the tissue of the body1. Space infection is 
defined as rapidly spreading, bilateral, indurated cellulitis 
which usually occur in the suprahyoid soft tissues, the 
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floor of the mouth, and both sublingual and submaxillary 
spaces without abscess formation. Although not a 
true abscess, it resembles one clinically and is treated 
similarly. Abscess and space infection were usually 
caused by a bacterial infection. Orofacial infections 
are one of the most common health care concerns in 
children and are a frequent cause for dental consultation 
worldwide 2,3. Microorganism related to oral cavity are 
the most important causative agents in osteomyelitis, 
aspiration pneumonia, bacterial endocarditis, halitosis, 
periodontal disease, abscesses, pulpitis, dental caries, 
space infection in children, cerebral infarction, 
coronary heart disease, and preterm low birth weight 
4–6. Fluoride application reduces occurrence of dental 
caries and caries related infections 7,8. In order to prevent 
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systemic involvement Early diagnosis, management and 
recognition of orofacial infections in children play an 
important role. 9,10

Most orofacial infections are found to be odontogenic 
in origin, but others are self-limiting in nature 11,12. 
Odontogenic infections have polymicrobial sources 
with mixed aerobic bacteria and anaerobic bacteria 13. 
Paediatric orofacial infections, disease has more ability 
to progress in a rapid manner, by producing significant 
systemic symptoms including fever, dehydration, and 
airway compromise14. Because of the possibility of 
progression to systemic disease, early management 
and recognition of orofacial infections in children is 
necessary 15,16

In children, unlike adults, the location of various 
anatomic infections is thought to be helpful to guide 
for proper diagnosis and management and treatment 
17,18,19. In case of early diagnosis of abscess and space 
infection can be treated with endodontic procedure- 
pulpectomy. Success of pulpectomy procedure depends 
on instrumentation20 and behaviour management. 
Usage of rotary instruments in pulpectomy procedure 
consumes less time 21,22,23,24,25. In severe cases tooth 
has to be surgically extracted 26,27. Since abscess 
and space infection can affect the daily routine of an 
individual especially in the paediatric population which 
shows more effects. Understanding, identification and 
early diagnosis helps in preventive care for patients 
before complications.This retrospective descriptive 
study limited to the Chennai population. This research 
comprehensively assesses the most commonly associated 
primary tooth in the maxillary arch of children which 
gets commonly infected resulting in an abscess or space 
infection. 

Materials and Methods 

Our study is a retrospective descriptive study. 
For this study we got approval from the Institutional 
Ethical Review Board (SDC//SIHEC/2020/
DIASDATA/0619-0320) and our study was carried in 
a university hospital setting in a major city of Tamil 
Nadu, South India. After getting approval Case sheets 
of 5516 paediatric dental OP patients aged below 13 
years who visited the University Hospital in between the 
month of June 2019 and March 2020 were considered. 
In that 5516 around 2527 case sheets of patients with 

chief complaints of pain, irritation in the oral cavity 
underwent pulpectomy and extraction procedure were 
taken into study. 1100 case sheets were obtained by 
filtering those patients who aged below 13 years who 
visited the University Hospital with chief complaints 
of pain, irritation in oral cavity underwent pulpectomy 
and extraction procedure especially in maxillary arch 
were analysed. The collected data were filtered and 
a case sheet of patients below the age of 13years was 
considered. 

These 1100 data were analysed , even photographs, 
radiographs in the image gallery of the patient online case 
sheet records were verified. In order to reduce, minimise 
and avoid the occurrence errors, verified case sheets 
were once again cross verified by another examiner. 
Verified case sheet details were tabulated in excel under 
columns of age, gender, patient with abscess/ space 
infection , maxillary arch tooth number in FDI notation 
,treatment done by dentist to patient. Excel tabulated 
data is transferred to SPSS software for statistical 
analysis. Descriptive statistics and chi square tests were 
conducted to evaluate differences between groups with 
significance level at 95% confidence interval (P<0.05). 

Result and Discussion 

 Based on analysis results were obtained and 
tabulated. The frequency distribution of age of patient 
where around 315 patients fall between the age group 
of 7-10 years , 296 patients between 11-13 years, 255 
patients between 0-3 years and 234 patients between 
4-6 years (Figure 1). Considering the percentage of Age 
distribution of patients in our study 28.6%(315nos) lie 
between 7-10 years and 26.9%(296nos) lie between 
11-13 years. Which goes in relation with study done by 
Ingle NA, et al, where 6 to 10 years - 9.46%28 there are 
several reasons like dental caries, infection,trauma for 
high prevalence in this age group. 

The frequency distribution of gender of patient where 
around 589 patients were male and 511 patients were 
female (Figure 2). On seeing the percentage of gender 
distribution in our study around 53.5%(589nos) were 
males and the remaining 46.5%were females=46.5% 
who had infection. This is in relation with a previous 
study done by Manal Al-Malik et al where 64.8% males 
and 35.2% females had infections5. The reason stated 
was boys are hyperactive, prone to infection, etc. 
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The frequency distribution of individual tooth 
considered in our study (Figure 3) where 357 nos - 
54, 247 nos -51, 207 nos- 52,84 nos-62 , 63 nos- 62, 
52 nos -53, 48nos- 55, 31 nos – 64 , 11nos- 65 and 6 
nos -63 is involved. The frequency distribution of type 
of infection associated with tooth in the study (Figure 
4) where around 994 teeth are not associated with 
any infection, 136 teeth had abscess and 20 teeth had 
space infection. On seeing the percentage of Infection 
distribution around 85.8% cases had no infection, 12.4% 
had Abscess and 1.8% had Space infection. This is in 
relation with previous studies where the authors say 
orofacial infections constitute approximately 20% of 
total maxillofacial and oral surgery admissions 5,29. 

The frequency distribution of the type of treatment 
done by dentists to patients in the study (Figure 5)where 
628 patient teeth were extracted, 466 patients were 
treated with pulpectomy and 6 patients didn’t go for any 
treatment. The gender wise categorisation of frequency 
distribution of type of infection (Figure 6) where 516 
male had no infection, 63 male had abscess and 10 
had space infection, 428 female had no infection, 73 
female had abscess and 10 had space infection. The Age 
wise categorisation of frequency distribution of type 
of infection (Figure 7) where about 119 patients were 
present with abscess and 14 patients present with space 
infection between the age group of 7-10years. 

The individual tooth wise categorisation of 
frequency distribution of infection in patients (Figure 8) 
where infection is more prevalent in 54. Most prevalent 
primary tooth in the upper arch to be infected with 
abscess or space infection is found to be 54 (Figure 8). 

Primary maxillary right first molar is the most 
prevalent tooth to be affected with abscess/space 

infection. On seeing percentage of most frequently 
associated primary tooth in maxillary arch with space 
infection or abscess is maxillary right primary molar 
=32.5%, maxillary right primary central incisor=22.5% 
maxillary right primary lateral incisor= 18.3% This is 
in relation with previous study where the author says 
in almost 84% cases primary posterior teeth were 
considered to be a major source of infection. 

The most commonly affected teeth were the primary 
first molars5. This can be due to mastication where molars 
play an important role, habits like bruxism, difference in 
chronological age like 1st primary molar erupt before 
2nd primary molar so higher plaque accumulation and 
lack of prophylactic method and improper brushing in 
posterior region can be taken as several cause for space 
infection. Chi square tests were carried for frequency 
distribution of individual teeth which got infected, age 
by individual tooth in the study, age by infection, gender 
by individual tooth association, gender by individual 
tooth in the Study shows p value statistically significant.

Abscess and space infection in children aged below 
13 years can significantly affect the quality of life of 
children. It also leads to missing school hours and 
overall well being of the child. Considering the impact 
caused by abscess and space infection in children early 
diagnosis and treatment planning plays an important 
role. Understanding the most commonly affected 
tooth with infection can help in implementing better 
preventive strategies, evidence from the present study 
can be utilized for these purposes. Our study had few 
limitations such as its a single centered study, subjects 
were not available for direct examination and we relied 
on photographs and case sheets of patients. 
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Figure 1: Bar graph representing frequency distribution of age group of children in the sample population. 
X-axis represents age groups and Y-axis represents the number of children in each age group. Most of the 

patients who underwent extraction/ pulpectomy procedures were between the age group of 7-10 years (315). 

Figure 2: Bar graph representing frequency distribution of gender of children in the study population. 
X-axis represents gender and Y-axis represents the number of children. Most of the children who underwent 

extraction/ pulpectomy procedure were males (589) compared to females (511). 

Figure 3: Bar graph representing frequency distribution of individual tooth in FDI notation. X-axis 
represents tooth number in FDI notation and Y-axis represents the number of times the tooth was involved. 

Graph shows that most of the children’s individual tooth which underwent extraction/ pulpectomy 
procedures was Maxillary right fi rst primary molar (357). 
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Figure 4 : Bar graph representing frequency distribution of type of infection. X-axis represents the type of 
infection and Y-axis represents the number of patients. Most of the patients had no infection (944), abscess 

was seen in 136 children and space infection in 20 children. 

Figure 5: Bar graph representing frequency distribution of type of treatment provided by dentists for 
children . X-axis represents the type of treatment provided by the dentist and Y-axis represents the number 

of teeth treated. Most of the children in the sample population underwent extraction (628) followed by 
pulpectomy (466). For 6 children no treatment was done. 
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Figure 6: Bar graph representing association between gender and frequency distribution of type of infection . X-axis: gender 
wise categorisation of frequency distribution of type of infection (blue colour= no infection ; red colour= abscess; green space 

infection). Y-axis: No.of Patients.There was no difference between boys and girls in type of infection.Chi square test was 
done and the association was found to be not signifi cant.(p value was =0.180 p>0.05 statistically not signifi cant). 

Figure 7: Bar graph representing association between age and type of infection . X-axis represents age 
groups and x clusters represent types of infection (blue colour= no infection ; red colour= abscess; green 
space infection). Y-axis: Number of children with different types of infection.There was a difference in 

occurrence of infection between age groups with higher occurrence among the age group of 7 to 10 years. 
Chi square test was done and the association was found to be signifi cant.(p value was =0.000 p<0.05 

statistically signifi cant). 
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Figure 8: Bar graph representing association between individual tooth and type of infection . X-axis 
represents tooth number in the FDI system of notation and x cluster shows types of infection(blue colour= 
no infection ; red colour= abscess; green= space infection). Y-axis represents the number of teeth. Higher 
occurrence of infection was noticed in maxillary right fi rst primary molar compared to other teeth. Chi 
square test was done and the association was found to be signifi cant. (p value = 0.000 <0.05 statistically 

signifi cant). 

 Conclusion

 Within the limitation of the study , Most frequently 
associated primary tooth in maxillary arch with space 
infection or abscess: is Maxillary Right First Primary 
Molar [54] which shows direct correlation with the age 
group of 7-10 years. 11.5 % of children who underwent 
extraction or pulpectomy presented with abscess or 
space infection.

 Acknowledgment: This research was supported by 
the Department of research of Saveetha Dental College. 
We thank our colleagues who provided insight and 
expertise that greatly assisted the research.

 Confl ict of Interest: Nil 

Ethical Clearance: It is taken from “Saveetha 
Institute Human Ethical Committee” (Ethical Approval 
Number- SDC/SIHEC/2020/DIASDATA/0619-0320)

References

1.  Singer AJ, Talan DA. Management of Skin 
Abscesses in the Era of Methicillin-Resistant 
Staphylococcus aureus [Internet]. Vol. 370, New 
England Journal of Medicine. 2014. p. 1039–
47. Available from: http://dx.doi.org/10.1056/

nejmra1212788

2.  Nair RG, Salajegheh A, Itthagarun A, Pakneshan 
S, Brennan MT, Samaranayake LP. Orofacial viral 
infections – an update for clinicians [Internet]. Vol. 
41, Dental Update. 2014. p. 518–24. Available from: 
http://dx.doi.org/10.12968/denu.2014.41.6.518

3.  Gendron R, Grenier D, Maheu-Robert L-F. The 
oral cavity as a reservoir of bacterial pathogens for 
focal infections [Internet]. Vol. 2, Microbes and 
Infection. 2000. p. 897–906. Available from: http://
dx.doi.org/10.1016/s1286-4579(00)00391-9

4.  Li X, Kolltveit KM, Tronstad L, Olsen I. Systemic 
Diseases Caused by Oral Infection [Internet]. 
Vol. 13, Clinical Microbiology Reviews. 2000. p. 
547–58. Available from: http://dx.doi.org/10.1128/
cmr.13.4.547

5.  Al-Malik M, Al-Sarheed M. Pattern of management 
of oro-facial infection in children: A retrospective 
[Internet]. Vol. 24, Saudi Journal of Biological 
Sciences. 2017. p. 1375–9. Available from: http://
dx.doi.org/10.1016/j.sjbs.2016.03.004

6.  Subramanyam D, Gurunathan D, Gaayathri R, 
Vishnu Priya V. Comparative evaluation of 
salivary malondialdehyde levels as a marker of 
lipid peroxidation in early childhood caries. Eur J 



4784      Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No.4

Dent. 2018 Jan;12(1):67–70.

7.  Somasundaram S, Ravi K, Rajapandian K, 
Gurunathan D. Fluoride Content of Bottled 
Drinking Water in Chennai, Tamilnadu. J Clin 
Diagn Res. 2015 Oct;9(10):ZC32–4.

8.  Fluoride, Fluoridated Toothpaste Efficacy And Its 
Safety In Children - Review [Internet]. Vol. 10, 
International Journal of Pharmaceutical Research. 
2018. Available from: http://dx.doi.org/10.31838/
ijpr/2018.10.04.017

9.  Cachovan G, Phark J-H, Schön G, Pohlenz P, 
Platzer U. Odontogenic infections: An 8-year 
epidemiologic analysis in a dental emergency 
outpatient care unit [Internet]. Vol. 71, Acta 
Odontologica Scandinavica. 2013. p. 518–24. 
Available from: http://dx.doi.org/10.3109/0001635
7.2012.696694

10.  Packiri S, Gurunathan D, Selvarasu K. Management 
of Paediatric Oral Ranula: A Systematic Review. J 
Clin Diagn Res. 2017 Sep;11(9):ZE06–9.

11.  Heimdahl A, von Konow L, Satoh T, Nord CE. 
Clinical appearance of orofacial infections of 
odontogenic origin in relation to microbiological 
findings [Internet]. Vol. 22, Journal of Clinical 
Microbiology. 1985. p. 299–302. Available from: 
http://dx.doi.org/10.1128/jcm.22.2.299-302.1985

12.  Porras AL, Lozano Porras A, Gonzalez Navarro B, 
Arranz Obispo C, Mari Roig A, Jane Salas E, et al. 
Infective endocarditis and antibiotic prophylaxis in 
dentistry [Internet]. Medicina Oral Patología Oral 
y Cirugia Bucal. 2015. p. S36–36. Available from: 
http://dx.doi.org/10.4317/medoral.17643979

13.  Brook I. Microbiology and Management of Deep 
Facial Infections and Lemierre Syndrome [Internet]. 
Vol. 65, ORL. 2003. p. 117–20. Available from: 
http://dx.doi.org/10.1159/000070776

14.  Dodson TB, Kaban LB. SPECIAL 
CONSIDERATIONS FOR THE PEDIATRIC 
EMERGENCY PATIENT [Internet]. Vol. 18, 
Emergency Medicine Clinics of North America. 
2000. p. 539–48. Available from: http://dx.doi.
org/10.1016/s0733-8627(05)70142-5

15.  Dodson TB, Perrott DH, Kaban LB. Pediatric 
maxillofacial infections: A retrospective study 
of 113 patients [Internet]. Vol. 47, Journal of 

Oral and Maxillofacial Surgery. 1989. p. 327–30. 
Available from: http://dx.doi.org/10.1016/0278-
2391(89)90331-5

16.  Hegazi M. CHARACTERISTICS OF DENGUE 
INFECTION IN SAUDI CHILDREN: SINGLE 
CENTER RETROSPECTIVE STUDY IN 
A TERTIARY HOSPITAL IN JEDDAH, 
WESTERN SAUDI ARABIA [Internet]. 
Available from: http://dx.doi.org/10.26226/
morressier.58fa1764d462b80290b509b2

17.  Flynn TR, Halpern LR. Antibiotic selection in head 
and neck infections [Internet]. Vol. 15, Oral and 
Maxillofacial Surgery Clinics of North America. 
2003. p. 17–38. Available from: http://dx.doi.
org/10.1016/s1042-3699(02)00082-1

18.  Gurunathan D, Shanmugaavel A. Dental neglect 
among children in Chennai [Internet]. Vol. 34, 
Journal of Indian Society of Pedodontics and 
Preventive Dentistry. 2016. p. 364. Available from: 
http://dx.doi.org/10.4103/0970-4388.191420

19.  Govindaraju L, Gurunathan D. Effectiveness 
of Chewable Tooth Brush in Children-A 
Prospective Clinical Study. J Clin Diagn Res. 2017 
Mar;11(3):ZC31–4.

20.  Nair M, Jeevanandan G, Vignesh R, Subramanian 
EMG. Comparative evaluation of post-operative 
pain after pulpectomy with k-files, kedo-s files 
and mtwo files in deciduous molars -a randomized 
clinical trial [Internet]. Vol. 21, Brazilian Dental 
Science. 2018. p. 411. Available from: http://
dx.doi.org/10.14295/bds.2018.v21i4.1617

21.  Jeevanandan G. Kedo-S Paediatric Rotary Files for 
Root Canal Preparation in Primary Teeth - Case 
Report. J Clin Diagn Res. 2017 Mar;11(3):ZR03–5.

22.  Govindaraju L, Jeevanandan G, Subramanian 
EMG. Comparison of quality of obturation and 
instrumentation time using hand files and two 
rotary file systems in primary molars: A single-
blinded randomized controlled trial. Eur J Dent. 
2017 Jul;11(3):376–9.

23.  Govindaraju L, Jeevanandan G, Subramanian EMG. 
Knowledge and practice of rotary instrumentation 
in primary teeth among indian dentists: A 
questionnaire survey [Internet]. Vol. 9, Journal of 
International Oral Health. 2017. p. 45. Available 
from: http://dx.doi.org/10.4103/jioh.jioh_4_17



Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4      4785

24.  Jeevanandan G, Govindaraju L. Clinical 
comparison of Kedo-S paediatric rotary files vs 
manual instrumentation for root canal preparation 
in primary molars: a double blinded randomised 
clinical trial [Internet]. Vol. 19, European Archives 
of Paediatric Dentistry. 2018. p. 273–8. Available 
from: http://dx.doi.org/10.1007/s40368-018-0356-
6

25.  Govindaraju L, Jeevanandan G, Subramanian 
E. Clinical Evaluation of Quality of Obturation 
and Instrumentation Time using Two Modified 
Rotary File Systems with Manual Instrumentation 
in Primary Teeth. J Clin Diagn Res. 2017 
Sep;11(9):ZC55–8.

26.  Ravikumar D, Jeevanandan G, Subramanian EMG. 
Evaluation of knowledge among general dentists 
in treatment of traumatic injuries in primary teeth: 
A cross-sectional questionnaire study. Eur J Dent. 
2017 Apr;11(2):232–7.

27.  Christabel SL, Linda Christabel S. Prevalence 
of Type of Frenal Attachment and Morphology 
of Frenum in Children, Chennai, Tamil Nadu 
[Internet]. Vol. 6, World Journal of Dentistry. 
2015. p. 203–7. Available from: http://dx.doi.
org/10.5005/jp-journals-10015-1343

28.  Ingle NA, Hemapriya S, Chaly PE, Reddy VC. 
Prevalence of Malocclusion and Orthodontic 

Treatment Needs Among 12 and 15 Years Old 
Rural School Children in Kancheepuram District, 
Tamilnadu [Internet]. Vol. 7, Journal of Oral 
Health and Community Dentistry. 2013. p. 84–
90. Available from: http://dx.doi.org/10.5005/
johcd-7-2-84

29.  Thikkurissy S, Rawlins JT, Kumar A, Evans 
E, Casamassimo PS. Rapid treatment reduces 
hospitalization for pediatric patients with 
odontogenic-based cellulitis [Internet]. Vol. 28, 
The American Journal of Emergency Medicine. 
2010. p. 668–72. Available from: http://dx.doi.
org/10.1016/j.ajem.2009.02.028

30.  Norrby-Teglund A, Muller MP, McGeer A, Gan BS, 
Guru V, Bohnen J, et al. Successful management of 
severe group A streptococcal soft tissue infections 
using an aggressive medical regimen including 
intravenous polyspecific immunoglobulin together 
with a conservative surgical approach [Internet]. 
Vol. 37, Scandinavian Journal of Infectious 
Diseases. 2005. p. 166–72. Available from: http://
dx.doi.org/10.1080/00365540410020866

31.  Maki MH. Orofacial Infections in Iraq [Internet]. 
Vol. 21, Journal of Craniofacial Surgery. 2010. p. 
1911–6. Available from: http://dx.doi.org/10.1097/
scs.0b013e3181f4b1d0 



4786      Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No.4

Most Commonly Associated Primary Tooth in Mandibular 
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Abstract 
Oral cavity is considered to be an ideal niche for the growth of microorganisms. Despite the advances in 
paediatric dentistry infections in the oral cavity remains to be a major problem in children. Infections in 
the jaws of a child have the ability to spread rapidly due wide marrow space. In children, unlike adults, the 
location of anatomic infection is a helpful guide for diagnosis and management which is essential to prevent 
progression.The objective of this study is to determine the most frequently associated primary mandibular 
tooth with space infection or abscess.The present study was a retrospective observational study conducted 
in a university hospital located in South India. The sample included Patients below 13 years who underwent 
extraction or pulpectomy of mandibular primary teeth. Patient records between June 2019-March 2020 were 
reviewed.This was followed by Excel tabulation of data . Data analysis was done using SPSS software. 
Descriptive statistics such as frequencies and percentages were elicited and chi square test was done to check 
association between different variables. The most common infection was found to be abscess 6.7%. The most 
frequently associated primary tooth in the mandibular arch with space infection or abscess was found to be 
the primary right mandibular second molar 22% Within the limits of the study, the most frequently associated 
tooth with infection in the mandibular arch is the right second primary molar and shows correlation with the 
age group 7-10 years.Based on study results, posterior teeth were more susceptible to infection than anterior 
teeth.Space Infection and abscess had a male predilection.

Keywords: Space infection, Abscess, Odontogenic origin,Pediatric patients, Primary mandibular teeth. 
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Introduction 

Oral cavity is considered to be an ideal niche for the 
growth of microorganisms. Despite the great advances in 
paediatric dentistry infections in the oral cavity remains 
to be a major problem in children1. Majority of the 

orofacial infections are odontogenic in origin, whereas 
the others are self-limiting in nature. An odontogenic 
infection may arise from a tooth or its supporting 
structures are secondary to dental caries, periodontal 
disease, or pericoronitis .They can range from localised 
abscesses to deep space head and neck infection2. 

Orofacial space infections of odontogenic origin 
which are quite common in children originate from 
partially erupted teeth, traumatized teeth or necrotic 
pulp 3 4. However, Seow has stated that developmental 
abnormalities like dentin dysplasia, dentinogenesis 
imperfecta and dens evaginatus, may also lead to space 
infections5. The study by Sawle RF et al 1988 reveals 
that acquired conditions like pre eruptive intracoronal 
resorption of dentin can result in space infection 6. Based 
on previous studies it is found that most of the orofacial 

DOI Number: 10.37506/ijfmt.v14i4.12389



Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4      4787

infections arise as result of neglected dental caries 7,8 
. Neglected dental caries in turn lead to exposure of 
the pulp causing severe pain especially in children910 
. Controlling pain and prevention of further caries can 
be managed by the use of rotary instruments 11 12 13. 
Therefore controlling further spread of dental caries is 
indeed an important measure to prevent the occurrence 
of oro facial infection 14 15. 

Infections in the jaws of a child have the ability to 
spread rapidly due wide marrow space and also because 
of the less density of the bones in children 16. Rapid 
progression of Infection produces significant systemic 
symptoms. Moreover, abscess formation and cellulitis 
are quite exaggerated in children and failure to render 
correct treatment may result in severe complications like 
blindness,cavernous sinus thrombosis, septicemia,brain 
abscess and airway obstruction17. 

Previous studies reveal that oro facial infection 
is most commonly associated with primary posterior 
teeth18 19.Further it also states that submandibular space 
is frequently susceptible to orofacial infection. However, 
the majority of studies on space infection and abscess 
was conducted in relation to maxillary teeth and only a 
few studies were conducted in relation to the mandibular 
arch. In children , unlike adults, the location of anatomic 
infection is a helpful guide for diagnosis and management 
which is essential to prevent progression20 . It also helps 
to provide the necessary preventive care before any 
complication. The aim of this study is to determine the 
most frequently associated primary mandibular tooth 
with space infection or abscess in children of Chennai. 

Materials and Methods

Study setting:

This study is a university hospital based retrospective 
cross sectional study conducted among patients who 
visited the hospital. Large sample size contributes 
as a major advantage for this study. Data collected 
was reliable and with photographic and radiographic 
evidence. The present study was approved by the 
Institutional Ethical Review Board[ SDC/SIHEC/2020/
DIASDATA/0619-0320]. 

Sampling:

The study population included 5516 patients below 

13 years who had visited the university hospital from 
June 2019- March 2020. Among these patients around 
2527 patients had undergone extraction and pulpectomy 
procedures. By simple random sampling a sample size 
of 1000 was selected, which included patients below 13 
years in which 734 patients had undergone extraction and 
the remaining 266 had undergone pulpectomy treatment 
in the mandibular arch. Cases were cross verified with 
the help of clinical photographs. Incomplete records 
were excluded from the study. 

Data Analysis

This was followed by Excel tabulation of parameters. 
and then the data was exported to SPSS version 20.0 . 
Descriptive statistics and relation between variables 
were determined using chi square test with significance 
level set at p <0.05. 

Results and Discussion 

The present study was conducted on patients below 
13 years. 49.4% cases lie in the age group between 7-10 
years, which is the most common age group. 36.6% 
cases were recorded in children between 4-6 years 
.10.6% cases were recorded in children between 11-13 
years (Figure 1).The results are in consensus with study 
of Manal Al Malik et al . He has stated that the 6-10 
age group is the most susceptible age group for oro 
facial infection21. The reason stated for this finding is 
due to the mixed dentition and partially erupted teeth. 
Space infection and abscess were predominantly seen 
in boys(54.6%). (Figure 2) The results are in consensus 
with the study of Faban Carl et al. According to him, 
orofacial infection distribution had a male predilection 22 
( 62.4%). Ozsurekci Y et al also highlighted that a male 
predominance is associated with orofacial infection with 
a male female ratio of 1:1.423 . The reason behind this 
finding may be due to the hyper active nature of boys 
and also diet of male children can result in increased 
DMFT score. Frequent susceptibility to trauma due to 
their aggressive nature also supports this finding. 

Abscess was the most commonly encountered 
infection 6.7% followed by space infection. However, 
infection was not associated with 91.9% of the cases 
(Figure 3) . This finding goes in hand with the previous 
study done by Nagaveni et al . Her study stated that 
abscess was the most common infection (12%) 24. 
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Ozsurekci Y et al also reveals that abscess was the most common infection 20% followed by space infection 12%. 
This is mainly because abscesses are frequently associated with systemic disease. Frequent trauma and Vitamin D 
deficiency also contribute towards formation of abscess. Vitamin D deficiency may lead to bacterial infection which 
in turn leads to abscess formation. 

Figure 1 : Bar graph represents the frequency of age distribution among patients.X axis denotes different 
age groups of patients . Y axis denotes the number of patients.Majority of the cases lie in the age group 
between 7-10 years (533); followed by 4-6 years (328);followed by 11-13 years (112);and 0-3 years (27) 

Figure 2: Ba r graph represents the frequency of gender distribution among patients. X axis denotes gender 
of patients. Y axis denotes number of patients.Majority of the the patients were male children (547) 
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Figure 3 This bar chart represents the prevalence of Infection among study samples .X axis denotes the 
type of infection. Y axis denotes the number of Children.(O represents no infection). Abscess was the most 

common infection (51); followed by space infection (6). 

Figure 4 represents the association between individual teeth in mandibular arch and type of infection. X axis 
represents Tooth number in the FDI system of nomenclature and x cluster denotes tooth with or without 

infection. Y axis represents the number of teeth. Blue colour denotes no infection, green denotes abscess and 
beige denotes space infection.Chi square test was done and the association was found to be not significant. (p 

value= .164 ;p value>0.05 Statistically not significant) 
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Figure 5: Bar graph represents the association of gender with infection. X axis denotes the gender of 
children and x cluster represents the children with or without infection. and Y axis denotes the number of 
children. Blue colour denotes no infection, green denotes abscess and beige denotes space infection. There 

was no difference in occurrence of infection between boys and girls. Chi square test was done and the 
association was found to be not significant. (p value = 0.321 >0.05 statistically not significant). 

The primary mandibular right second molar is the 
most frequent tooth associated with space infection or 
abscess 22% followed by primary mandibular left first 
molar which is 21% and primary mandibular right first 
molar 9.9% ( Figure 4).This results are in consensus 
with the study of Manal Al Maliket al. He stated that 
primary posterior teeth are more susceptible to orofacial 
infection. This is mainly due to the accumulation of 
plaque and calculus in the posterior region due to the 
improper brushing.Children tend to pay more attention 
to the anterior region. However, Bruno et al stated 84 
as the most frequent tooth associated with orofacial 
infection25. This may be due to the different geographic 
location and larger sample size. There was no statistically 
significant difference in occurrence of infection between 
boys and girls based on chi square test; (p value= .321 (p 
value>0.05 not significant) ( Figure. 5). 

Patient management may vary with the severity 
of odontogenic infection,restorability of the tooth 

concerned, ability to achieve sufficient anaesthesia. 
Febrile patients with acute signs of spreading infection 
such as odynophagia and stridor are managed by 
carrying out extraction . Extraction not only allows 
complete drainage of infection but it also reduces 
the likelihood of a recurrent episode in which more 
morbidities and life-threatening complications could 
entail. Pulpectomy is another common method of 
management. Young uncooperative patients who are not 
willing for pulpectomy can be managed by pulp opening 
26 27 .Following pulpal opening, the tooth was always 
dressed with an intracanal medicament and access cavity 
closed 

Infections in the jaws of a child have the ability to 
spread rapidly due wide marrow space and also because 
of the less density of the bones in children .It may result 
in complete destruction of the permanent tooth germs 
and if undiagnosed it can reach the critical growth 
centers of jaws like the condyle. The condylar region 
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of the mandible is the most sensitive area which can 
be grossly disfigured in case of growth disturbances . 
This study focuses on the most frequently associated 
mandibular tooth with infection which is nothing but the 
location of anatomic infection which acts as a helpful 
guide in understanding the prevalence of various teeth 
affected and which inturn will help in initiating various 
preventive measures. 

The limitation of this study was that it cannot be 
generalised to another population since our study was 
a unicentered study conducted in the South Indian 
population.In future this study can be done on a larger 
population with a multicentered approach .

Conclusion 

Within the limitations of the study it can be concluded 
that primary posterior teeth were more susceptible to 
space infection or abscess rather than anterior teeth in the 
mandibular arch.The most frequently associated tooth in 
the mandibular arch was the right second primary molar 
mainly in the age group of 7-10 years. 
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Abstract 
The goal of Pediatric dentistry is to preserve the primary teeth. Extraction of primary teeth is one of the most 
frequent procedures which has to be performed in pediatric clinics. The common cause of extraction includes 
dental caries followed by dental trauma. Other causes include the diseases involving the periapical tissues.
Knowing the prevalence or most commonly extracted tooth can help in establishing essential preventive 
strategies. Hence, the aim of the present study was to analyse the frequently extracted primary tooth in 
the mandibular arch of children. The study was a retrospective study done under a University setting.The 
data collected by reviewing and analysing 7415 patients records who visited the university hospital during 
the time period of June 2019 to March 2020. Inclusion criteria was children who underwent single and 
multiple extractions of mandibular primary teeth. A total of 1169 case records were collected, tabulated and 
entered in excel. Using SPSS software the data was subjected to descriptive statistics and Chi-square tests. 
Prevalence of boys who underwent extraction was 54%. Extraction was more prevalent in the age group 
of 7-12 years.The most frequently extracted primary tooth in the mandibular arch of children based on the 
study was the mandibular left first primary molar which accounts for 19.9%. From the data obtained , the 
study concludes that the most frequently extracted primary tooth in children is the left first molar and found 
to be predominantly in boys. 

Keywords: Extraction - Primary Tooth - Mandibular Arch - Children- Dental Caries. 
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Introduction 

 Pediatric dentistry is better termed as age defined 
speciality that includes all the dental procedures. 
Pediatric dentistry deals with children from birth till 
adolescence period includes treatment for differently 
abled children and focuses on providing preventive and 
preservational care.1

The primary teeth play an important role in the 
dentition of the child. Deciduous teeth are unsuitably 
referred to as “Temporary Teeth”. Primary tooth acts 
as a guide to permanent dentition in their optimal 
position,occlusion and is responsible for esthetics, 
functions of mastication, phonetics. 2 Primary teeth play 
an imperative role in the self-esteem of the preschool 
children. 3 Children’s lives are greatly influenced by 
their parents. Parent’s knowledge and belief play an 
important role in the child’s oral health and maintenance 
.Teaching and guiding the child about the oral habits 
in their early childhood will prevent complications in 
future. 

The oral health of the primary dentition should be 
taken care of with utmost attention by the parents and 
children. Dental neglect is defined as parents’ persistent 
failure to take precautions and provide necessary dental 
treatment to maintain the child’s oral health and to 
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ensure their freedom from pain and infection. 4 As the 
children are more suspected of dental problems, if left 
untreated and will affect the future permanent dentition. 
For example premature loss of the teeth affects the 
child’s nutrition, self-confidence, growth ,sleep and 
leads to malocclusion of permanent dentition. Can be 
due to reduced arch length required for succeeding teeth 
which predisposes to crowding, rotation, midline shift, 
impaction of permanent teeth. 5 

Conservative and endodontic treatments are advised 
when the pulp has the ability to recover when the cause for 
irritation is removed. 6–10 When endodontic procedures 
are no longer applicable for treatment, extraction of 
teeth is done to avoid further complications. And space 
maintainers are given to prevent malocclusion problems 
further in permanent dentition. So the extraction is one 
of the frequently done procedures in dental Pediatric 
clinics. 

There are various causes that lead to the extraction of 
the primary tooth . Out of which the extraction done due 
to dental caries accounts for the predominant cause.11 
As dental caries is considered a complex process of 
demineralization and dissolution of the substance of the 
teeth leading to cavitation. The etiology is multifactorial 
and involves initiation and progression of caries. 
Increased risk of caries can occur due to decreased 
fluoridation. 12 

Early childhood caries is a common problem 
encountered in children. One of the chronic diseases 
which is prevalent and affects life in different aspects. 
13The caries are virulent and are seen to begin in early 
life soon after dental eruption. The caries develop on 
smooth surfaces and progresses rapidly. There is high 
probability of subsequent caries to occur in permanent 
dentition.14 15 Thick labial frenum contributes to plaque 
accumulation which turns to caries this occurs due to 
difficulty in cleansing the area.16

 Premature eruption of the permanent tooth without 
the shedding of the primary tooth is also a major cause. 
That signifies the reason that extraction is mainly 
carried out in the mixed dentition period for most of 
the children. Extraction is also done as an interceptive 
treatment in children to prevent malocclusion as part 
of orthodontic treatment.17 Other causes for extraction 
include trauma, failure of the pulp, Periapical problems, 

Congenital disorders, ectopic eruption of permanent 
tooth specifically the permanent first molars. 18 19 

The aim of the study was to analyse the frequently 
extracted primary tooth in the Mandibular arch of 
children. 

Material and Methods 

Study Setting:

The present study is a retrospective cross sectional 
study which includes patients who visited an University 
hospital in Chennai, Tamil nadu. The present study was 
ethically approved by the Institutional Ethical Committee.
(SDC/SIHEC/2020/DIASDATA/0619-0320). The study 
was carried out on children who visited the Department 
of Pediatric and Preventive Dentistry during the time 
period of June 2019 and March 2020 and had undergone 
the treatment of extraction in the lower arch. The pros of 
the study accounts for a large sample size and availability 
of reliable data which can be cross verified from patient 
radiographs and clinical pictures. 

Sampling:

The study is a retrospective study with adequate 
internal and external validity. The data was acquired 
by reviewing and analysing 7415 patient records who 
underwent treatment in the Department of Pediatric 
and Preventive Dentistry during the time period of June 
2019 to March 2020. The sample included patients 
under the age group of 0 to 15 years. Sample size was 
6344 children. Inclusion criteria was children who 
underwent single and multiple extractions of primary 
teeth in the mandibular arch and also case sheets which 
were completely filled. Differently abled children and 
children with other systemic conditions were excluded 
from the study. Also case sheets which were incomplete 
and partially filled were excluded. Sampling bias was 
avoided by including all cases with a history of extraction 
meeting the inclusion criteria. The final sample size of 
1169 patients. Any gross data which had the possibility 
of bias and could affect the studies was not included. 
All the data collected was cross verified by photographic 
and radiographic examination 

Analysis : 

The data was entered and tabulated in excel. The 
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data tabulation in excel was according to S.no, PID, Age, 
Gender, Extracted tooth. The data was then transferred 
to Statistical Package for Social Sciences (SPSS version 
20) software and analysed.The data obtained was 
subjected to descriptive statistics and chi square tests. 
Frequency tables, cross tabulation tables were derived.
The data was represented by the means of bar graphs.
Results were correlated and associated. p value of <0.05 
was considered to be significant. 

Results and Discussion 

The study evaluated the patients who had undergone 
treatment for extraction of primary teeth in mandibular 
arch. The total number of patients included in the 
study were 1169 patients. All the patients had visited 
the Department of Pediatric and Preventive Dentistry. 
The patients underwent extraction treatment for 
various causes like pain, caries, trauma, orthodontic 
treatment,periapical problems.

Among the study sample, the number of boy children 
were 629 out of the total 1169 patients and girl children 
were 540 out of 1169 patients. Boys (53.8%) underwent 
more extraction procedures compared to girls (46.2%) 
(table 1) (figure 1).

The age range of the study was patients under 15 
years. Based on the data collected the age group was 
categorised as age group 0-3 which includes 11 patients 
, age group 4-6 which includes 193 patients ,age group 
7-12 which includes 906 patients, age group 13-15 years 
which includes 59 patients. The common age group 
for extraction was found to be 7-12 years. The mean 
age group was found to be 8 years.The prevalence of 
extraction in the 0-3 age group was 0.94%, 4-6 years 
was 16.5%, 7-12 years was 77.5% and 13-15 years was 
5.05%.(table 2).

The primary teeth in the lower arch was notated 
in FDI system.The frequently extracted tooth in the 
lower arch is the primary molars (77.5%) out of which 
(19.93%) are the left first molars which are 233 in 
number followed by 230 right first molar (19.6%), 225 
left second molar (19.2%) and 218 right second molar 
(18.6%) (table 4) (figure 2).

The study reveals that extraction carried among 
the boys was higher compared to that of girl children. 

Increased tendencies of dental trauma are seen among 
males in the society 20. Occurence of trauma in the 
primary dentition is common in the age group of 2-4 
years. Preschool going children are indulged in various 
physical activities which induce traumatic injury 
because in that particular age there is lack of motor 
coordination.21 Development of ranula occurs due to 
trauma or obstruction of salivary gland.22 

In comparison with previous literature, (Mohammed 
A et al) states a similar evidence that extraction is more 
common in male who were presented with poor oral 
hygiene which denotes their carelessness and ignorance 
in maintaining good oral hygiene.23 Whereas 

(Chukwuneke F et al) states a different evidence that 
extraction is more common in females as they are more 
conscious about their health related issues than males.24

Parent’s observance and care of dental health of 
children is very essential. Proper periodic tooth brushing 
and supervision of a child’s healthy diet and nutrition 
plays an important role in maintaining oral hygiene. 25 
The prevalence of extraction in the 0-3 age group was 
0.94%, 4-6 years was 16.5%, 7-12 years was 77.5% and 
13-15 years was 5.05%.Children belonging to age group 
7-12 years were more in a number a total of 906 patients 
(77.5%) compared to other age groups.The study reveals 
that extraction is common among the age group of 7-12 
years. That is due to the fact the mixed dentition period 
occurs during this age group. 26 27 

In comparison with previous literature, (Mohammed 
A et al) states a similar evidence as the percentage of 
extraction was greater in the age group between 6-8 
years and 9-11 years as the shedding time of primary 
teeth is between 7-12 years. 23. (Demiriz et al) provides 
similar evidence that extraction is common in 10 years 
of age as the children are in the mixed dentition period 
which makes it difficult to provide good oral hygiene.28 

In the left arch of the mandible 36 central incisors 
(3.08%), 36 lateral incisors (3.08%), 56 canine (4.79%), 
233 first molars (19.93%), 225 second molars (19.2%) 
were extracted.In the right arch of the mandible, 40 
central incisors (3.42%), 40 lateral incisors (3.42%), 55 
canine (4.7%), 230 first molars (19.67%), 218 second 
molars (18.65%) were extracted.The study reveals that 
lower primary molars are the frequently extracted tooth 
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which is followed by secondary molars.(table 3) 

Poor dexterity and difficulty in accessing the 
tooth brush in the posterior region accounts for food 
accumulation and plaque accumulation in this region.
This paves way for the streptococcus mutans and 
colonizes the occlusal fissure areas and develops to 
caries. When the caries are left untreated the pulp of the 
tooth becomes necrotic. Incase of pulpectomy failure, 
extraction procedure is carried out.29 30 

In comparison with previous literature, (Samuel S et 
al) (Azodo CC et al) states a similar evidence that primary 
molars are the frequently extracted tooth due to the fact 
that the last primary teeth to be shed is second deciduous 
molar and earliest permanent teeth to erupt is the first 

permanent molar hence subjected to dental caries.31 32 
. (Mukhopadhyay et al) states a similar evidence that 
primary first molars are the frequently extracted tooth 
as the success rate pulp therapy treatment done in first 
primary molars is low.33 

Extraction is a common procedure performed in the 
Pediatric Dentistry. Early diagnosis and treatment helps 
to prevent extraction procedures and improve the quality 
of life of the patient. The study helped in identifying 
that the posterior teeth were frequently extracted and a 
healthy diet ,nutrition and proper brushing techniques is 
to be followed to maintain a good oral hygiene which 
prevents complications. The limitation of the study 
includes that it is a single centered study that does not 
represent ethnic groups. 

Table 1: Depicts the frequency distribution of the gender predilection of the children who underwent 
extraction procedure. Boys (53.8%) underwent more extraction procedures compared to girls (46.2%). 

Gender Frequency Percent

Boys 629 53.8

Girls 540 46.2

Total 1169 100

Table 2: Depicts the frequency distribution of the age of the patients who have undergone extraction.Higher 
incidence of extraction was noticed in age group of 7 to 12 (77.5%)

Age Group Frequency Percent

0-3 age group 11 0.9

4-6 age group 193 16.5

7-12 age group 906 77.5

13-15 age group 59 5

Total 1169 100
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Table 3: Depicts the frequency distribution of the frequently extracted primary tooth in the mandibular 
arch of children. Higher incidence of extraction was found in Mandibular left primary first molar with 

19.9%.

Extracted lower primary tooth Frequency Percentage

Extraction of 71 36 3.1

Extraction of 72 36 3.1

Extraction of 73 56 4.8

Extraction of 74 233 19.9

Extraction of 75 225 19.2

Extraction of 81 40 3.4

Extraction of 82 40 3.4

Extraction of 83 55 4.7

Extraction of 84 230 19.7

Extraction of 85 218 18.6

Total 1169 100

 
Table 4: Shows the association between the type of primary teeth extracted in mandibular arch(shown in FDI 

system of notation) and different age groups. Higher number of extractions was seen in the age group of 7-12 
years.Chi square test was done and p value was found to be 0.00 ( p value <0.05,statistically significant). 

AGE EXTRACTION OF PRIMARY TOOTH  TOTAL P 
VALUE

 71 72 73 74 75 81 82 83 84 85   

0-3 age group 3 1 0 2 0 3 2 0 0 0 11

 
0.000

4-6 age group 8 9 3 43 29 11 7 1 48 34 193

7-12 age group 24 25 49 184 179 26 30 50 177 162 906

13-15 age group 1 1 4 4 17 0 1 4 5 22 59

TOTAL 36 36 56 233 225 40 40 55 230 218 1169
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Figure 1:Depicts the association between age group and gender in children undergoing extraction. X-axis 
represents the age group of patients based on gender as boys (blue), girls (green). Y-axis represents the 
number of patients who underwent extraction. There was no difference between the number of teeth 

extracted between boys and girls at different age groups. Chi-square test was done and the p value was 
found to be 0.452 (p value > 0.05, statistically not signifi cant).
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Figure 2: Depicts the association between type of tooth extracted and gender. X-axis represents the 
frequently extracted tooth in the FDI system of tooth notation) based on gender as boys (blue), girls (green). 
Y-axis represents the number of patients who underwent extraction. There was no difference between boys 
and girls and the type of teeth extracted.Chi-square test was done and the p value was found to be 0.716 (p 

value > 0.05,statistically not signifi cant). 

 Conclusion

Within the limits of the study we conclude that 
the most frequently extracted primary tooth in the 
mandibular arch of children is the primary left fi rst 
molar and is carried out predominantly in boys under the 
age group of 7-12 years. 
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Abstract 
In the endodontic glossary the working length is defined as the distance from a coronal reference point to 
the point at which canal preparation and obturation should terminate. Pulpectomy is a process of complete 
removal of the necrotic pulp from the root canals of primary teeth and filling them with an inert resolvable 
material so as to maintain the tooth in the dental arch. A University based study was conducted on mandibular 
primary first molar. Various pathologies such as pain, swelling, abscess and resorption were considered. 
Data collection was done by reviewing the patient records and analysing the data of 501 patients from June 
2019 to March 2020, then excel tabulation, Statistical analysis was done using SPSS and Pearson chi-square 
test was performed. The total number of patients seen were 501, age ranged from 2 to 6 years. Out of the 
total population 42.91% (215) were female and 57.09% (286) were males. The mean length of mesio buccal 
canal was 10.76 mm, mesio distal canal – 10.88 mm, and the distal canal was 11.2 mm in the mandibular 
first primary molar. Pulpal pathology with mean working length of the root canals were as follows, In pain 
the mesio buccal root had 10.76 mm, mesio lingual root had 10.81 mm and the distal root had 12.01 mm. 
Abscess the mesio buccal root had 10.75 mm, mesio lingual root 10.79 mm and the distal root 12.03 mm. 
Swelling the mesio buccal root had 10.75 mm, mesio lingual root had 10.80 mm, and the distal root had12 
mm, Resorption mesio buccal root had 10.77 mm, mesio lingual root had 10.78 mm, and the distal root had 
11.8 mm. In regard to various pathogens such as pain,swelling, abscess and resorption the working length 
was determined as 10.76 mm for mesio buccal root, 10.88 mm for mesio lingual root and 11.2 mm for distal 
root of the mandibular first primary molar. 

Keywords: Primary mandibular first molar, determination of working length

Type of Study – Retrospective study

Introduction 

In the endodontic glossary the working length is 
defined as the distance from a coronal reference point 
to the point at which canal preparation and obturation 
should terminate 1. Pulpectomy is a process of complete 
removal of the necrotic pulp from the root canals of 
primary teeth and filling them with an inert resolvable 
material so as to maintain the tooth in the dental arch 
2. The main objective of pulpectomy in the primary 
teeth is to retain the primary tooth as a fully functional 
component in the dental arch. The advantage of this 
process is that it provides integrity to the damaged tooth 
which provides spacing required for a new tooth to 
grow, and plays a role in self-esteem of the preschool 

children and also in speech development, function and 
esthetics 3,4. 

Bacteria plays an important role in pulpal and 
periapical diseases. Dental caries is the most infectious 
disease in children. It is a complex process of 
demineralization and dissolution of the substance of the 
teeth leading to cavitation. Increase in malondialdehyde 
concentration in saliva can cause dental caries 5. Tooth 
brushing is the primary method of maintaining good oral 
hygiene 6. Fluoride when present in minimal quantity 
can prevent dental caries 7,8. Dental neglect can lead to 
poor oral health, which increases the risk of dental caries 
in neglected children 9. Frenal attachment can lead to 
accumulation of milk which can lead to dental caries 10. 

DOI Number:10.37506/ijfmt.v14i4.12391



4804      Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No.4

The primary objective of cleaning and shaping is to 
remove the organic debris from the pulpal canal 11. The 
conventional method of cleaning and shaping is done 
using hand files, which is a time consuming procedure 
which may cause a negative effect in the behaviour of 
the child, whereas with the use of rotary instruments the 
procedure time is reduced which increases the patient 
cooperation 12,13. The different techniques that have been 
proposed for canal preparation include corono-apical 
and apico-coronal 14. The clinical use of paediatric rotary 
Kedo-S files was effective during root canal preparation 
of primary teeth with reduction in instrumentation time 
15. These instruments debride the uneven walls and 
improve the quality of obturation 16,17. Previously our 
team had conducted Systematic review 18 over the past 5 
years. Now we are focusing on epidemiological surveys. 
The idea of this survey stemmed from the current interest 
in our community. 

The process of determining accurate root canal 
length is a vital part for a successful root canal treatment 
in primary teeth in order to minimise the periapical 
injury and possible damage to erupting permanent 
teeth 19. The accurate root canal length of primary 
teeth is difficult to predict because of the pattern of 
root resorption, physiological process or a pathological 
process due to periapical pathology. In the primary 
teeth the size, shape, and position of the root apices 
alter continuously, because of this it becomes difficult 
to accurately determine the root canal length of primary 
teeth 20,21. Therefore, one of the main important things in 
the root canal treatment of primary teeth is to determine 
how far instruments should be advanced within the root 
canal and at what point the preparation and restoration 
should terminate 22,23. 

There are various methods of determining the root 
canal length of a primary tooth are tactile sensation 
method (TSM), conventional radiography (X-ray), 
radiovisiography (RVG), and the electronic apex locator 
(EAL) method. Electronic apex locator methods give 
accurate root canal length when compared to other 
methods (24). Working length determination is an 
important factor for the success of root canal treatment, 
the canal should be prepared till the apical constriction 
or apical foramen 25. The use of arbitrary Working length 
in anxious children is to reduce the duration of treatment 
for better cooperation from the child and to improve the 

quality of the treatment. Therefore the main objective is 
to determine the working length for Dravidian children 
aged 2 to 6 years. 

The challenges faced are the negative attitude of 
the patients and parents due to fear of the treatment, 
difficulty in cleaning, shaping and obturation due to the 
tortuous canal anatomy of the teeth with resorbing and 
open apices 26,27. 

Comparison of different methods of working length 
determination like digital radiography, conventional 
radiography and by using Electronic apex locator 
concluded that the accuracy in measuring working 
length in primary teeth was achieved by using electronic 
apex locator. With continuous advancements in the 
technology of EALs, the correct use of apex locators 
has a definitive place in clinical Pedodontics and their 
day to day use in clinics can reduce chairside time, 
limit radiation and achieve more cooperation from the 
children 28. 

This research is very important for the success of 
pulpectomy and to avoid complications like perforation 
of the canal, overfilling or retained pulp tissue which 
may lead to failure of the treatment and cause reinfection 
.The aim of this study is to determine the working length 
of lower first primary molar in children aged between 2 
to 6 years. 

Materials and Methods 

A University based study was conducted among 
501 patients in mandibular first primary molar. Various 
pathologies such as pain, swelling, abscess and 
resorption were considered. Mandibular first primary 
molars that were indicated for pulpectomy were taken 
into consideration. The study was conducted with the 
approval of the Institutional Ethics Committee [SDC/
SIHEC/2020/DIASDATA/0619-0320]. Two researchers 
namely DG and MR are involved in this study. Cross 
verification was done by two reviewers and the measures 
taken to minimize the sampling bias are by including 
all the data available with no sorting process.Inclusion 
criteria included the mandibular first primary molar in 
children aged between 2 to 6 years, the teeth that had 
demonstrated extensive caries, and teeth that showed the 
presence of two thirds of the root length radiographically. 
Bias was avoided by including all mandibular molar 
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teeth with pulpal pathologies. Stringent protocol in doing 
the working length determination using the conventional 
and digital radiography method was followed. 

Data collection was done by reviewing the patient 
records and analysing the data of 501 patients from 
June 2019 to March 2020, excel tabulation of the data, 
statistical analysis was done using spss and pearson chi-
square test was performed in the mandibular fi rst primary 
molar in children aged between 2 to 6 years was done. 

Incomplete or censored data was excluded from 
data. Statistical analysis was done by exporting the data 
to SPSS and Descriptive distribution of working length 
of mandibular fi rst primary teeth was obtained. 

Results and Discussion 

The total number of patients seen were 501, whose 
age ranged from 2 to 6 years (graph 1) with 4.46 years 
being the mean age. Out of the total sample 42.91 % 
(215) were female and 57.09% (286) were males (graph 

2), there was no signifi cant difference in the working 
length of mesio buccal, mesio lingual and distal roots 
between males and females as seen in graph 3. 

The four pulpal pathologies that were mainly treated 
in the mandibular fi rst primary molar were pain, abscess, 
swelling, and resorption. Pulpal pathology with mean 
working length of the root canals were as follows, In 
pain the mesio buccal root had 10.76 mm, mesio lingual 
root had 10.81 mm and the distal root had 12.01 mm. 
Abscess the mesio buccal root had 10.75 mm, mesio 
lingual root 10.79 mm and the distal root 12.03 mm. 
Swelling the mesio buccal root had 10.75 mm, mesio 
lingual root had 10.80 mm, and the distal root had12 
mm, Resorption mesio buccal root had 10.77 mm, 
mesio lingual root had 10.78 mm, and the distal root had 
11.8 mm. Association of Mesio buccal canal with pulp 
pathology was done as shown in graph 4, Mesio lingual 
canal with pulp pathology was seen in Graph 5 and distal 
canal with pulpal pathology was seen in Graph 6. 

Graph 1 - This graph shows association between the age of participants and working length of root in 
mandibular fi rst primary molar in children aged 2 to 6 years where red colour represents mesio buccal 
root with 10.8 mm in the age group 6, blue colour represents mesio lingual root with 10.8 mm in the age 

group 2 and 6 and green colour represents distal root with 12.2 mm in the age group 5. There was no mean 
difference between the working lengths in the age group of 2-6 years.The X axis represents the age of the 

participants and the Y axis represents the Working length of root in mm ( mesio buccal, mesio lingual and 
distal root). Chi square test was done P = 0.998 for mesio buccal root (>0.05 - indicating statistically not 

signifi cant), P = 0.847 for mesio lingual root (>0.05 - indicating statistically not signifi cant) and P = 0.518 for 
distal root (>0.05 - indicating statistically not signifi cant). 
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Graph 2 - Bar graph showing the descriptive distribution of gender of participants in mandibular fi rst 
primary molar in children aged 2 to 6 years where red colour represents females with 42.91% and blue 

colour represents males with 57.09% The X axis represents the Gender of the participants and the Y axis 
represents the number of patients. 

Graph 3 - This graph shows association between gender of participants and working length of root in mandibular 
fi rst primary molar in children aged 2 to 6 years where red colour represents mesio buccal root, blue colour represents 
mesio lingual root and green colour represents distal root. There was no difference in the working length of mesio 
buccal, mesio lingual and distal roots between males and females. The X axis represents the gender distribution 
(Male and female) of the participants and the Y axis represents the working length of the root in mm ( mesio buccal, 
mesio lingual and distal root). Pearson Chi square test was done, P = 0.00 for mesio buccal root (<0.05 - indicating 
statistically signifi cant), P = 0.01 for mesio lingual root (<0.05 - indicating statistically signifi cant) and P = 0.000 for 
distal root (<0.05 - indicating statistically signifi cant). 
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Graph 4 - This graph shows association between pulp pathology (Abscess, Pain, Resorption and Swelling) 
of teeth considered for pulpectomy and working length of mesio buccal canal in mandibular fi rst primary 

molar in children aged 2 to 6 years where blue colour represents Abscess, red colour represents pain, green 
colour represents resorption and yellow colour represents swelling. The X axis represents the working 

length of root canals in mm and the Y axis represents the number of Mesio buccal canals on a scale of 0-200 
(count). The mean working length of root canal in mesio buccal canal is more when the patient has only 

abscess (10.97 mm) when compared with other pathologies such as Pain (10.87 mm), Swelling (10.75 mm) 
and Resorption (8.36 mm). Pearson chi-test was done P = 0.000 for mesio buccal root (<0.05 - indicating 

statistically signifi cant).

 

Graph 5- This graph shows association between pulp pathology (Abscess, Pain, Resorption and Swelling) of 
teeth considered for pulpectomy and working length of mesio lingual canal in mandibular fi rst primary molar in 
children aged 2 to 6 years where blue colour represents Abscess, red colour represents pain, green colour represents 
resorption and yellow colour represents swelling. The X axis represents the working length of root canals in mm 
and the Y axis represents the number of Mesio lingual canals on a scale of 0-200 (count). The mean working length 
of root canal in mesio buccal canal is more when the patient has Pain (10.94 mm) when compared with other 
pathologies such as Abscess (10.93 mm), Swelling (10.83 mm) and Resorption (8.53 mm). Pearson chi square test 
was done P = 0.000 for mesio lingual root (<0.05 - indicating statistically signifi cant).P = 0.000 for distal root (<0.05 
- indicating statistically signifi cant). 
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Graph 6 - This graph shows association between pulp pathology (Abscess, Pain, Resorption and Swelling) 
of teeth considered for pulpectomy and working length of distal canal in mandibular fi rst primary molar 

in children aged 2 to 6 years where blue colour represents Abscess, red colour represents pain, green 
colour represents resorption and yellow colour represents swelling. The X axis represents the working 
length of root canals in mm and the Y axis represents the number of Distal canals on a scale of 0-200 

(count). The mean working length of root canal in mesio buccal canal is more when the patient has only 
Pain (12.275 mm) when compared with other pathologies such as Abscess (11.80 mm), Swelling (11.79 mm) 

and Resorption (8.79 mm). Pearson chi square test was done P = 0.000 for distal root (<0.05 - indicating 
statistically signifi cant). 

One of the most important goals in pediatric dentistry 
is to preserve the primary teeth until eruption of their 
succedaneous teeth in an attempt to prevent primary 
tooth loss sequels such as disturbance in mastication, 
speech, esthetics and correct tooth spacing . 

According to this study the most common age group 
undergoing pulpectomy was observed to be 4 years and 
the age ranged from 2 to 6 years. Similarly in a study 
conducted by Yin-Lin, et al. he compared the working 
length of mandibular molars in the age group of 2-8 
years,where the highest number of pulpectomies were 
done in the age group of 4 29. 

The mean working length was determined as 11.79 
mm with apex locator and with digital radiography the 
length was observed as 11.98 mm, in this study it was 
observed that there was a decrease in the mean working 
length of resorption (8.56 mm), swelling (11.13 mm), 

and abscess (11.24 mm) and to avoid the radiographic 
error electronic apex locator should be used to determine 
the working length by Neena, I. E., et al. 30. Literature 
is sparse in determining the working length of primary 
teeth. This study has an advantage of large sample 
size and of the same ethnicity, which will help in 
determination of working length . 

Male patients had undergone more pulpectomy 
than female children. However there were no signifi cant 
differences in the working length of the primary 
mandibular fi rst molar based on gender 31. 

In this study the mean working length of the distal 
root was longer than the mesial roots. The distal root 
showed the longest measurement (11.99 mm) followed 
by mesio lingual root (10.8 mm) and mesio buccal root 
(10.73 mm), which was in accordance with Reddy, N. 
Venugopal, et al 32. where distal root showed maximum 
working length with a mean of 8.95 mm, whereas mesio 
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buccal root showed minimum length with a mean of 7.85 
mm, but in contrast to the findings of Zoremchhingi et 
al 33 . This difference might be attributed to the different 
populations examined. Better knowledge of root length 
may be useful for determining the working length which 
prevents over or under instrumentation wherein debris 
removal might be hampered. 

The pulp pathology was compared with the working 
length of the root in the mandibular first primary molar. 
Out of 501 children, 359 had pain, 105 had swelling, 23 
had resorption, and 17 patients had abscess. The most 
commonly diagnosed pulp pathology in children was 
observed to be pain. During pain distal root was observed 
to have maximum working length of 12.28 mm, whereas 
mesio buccal root was found to have minimum working 
length of 10.87 mm. 

The Limitations of the study were the radiographic 
shortcomings like angulation, distortion of image which 
were not included, Comparison should be done with 
other groups which included apex locators, CT and 
CBCT to measure the working length in mandibular first 
primary molar. The future scope is that all the parameters 
of root canal morphology and root angulations should be 
considered for the success of treatment in children and 
for a better scope of the study. 

Conclusion 

Within the limits of this study it is concluded that the 
mean working length was observed to be 10.76 mm for 
mesio buccal root, 10.88 mm for mesio lingual root, 11.2 
mm for distal root. Pulpal pathology with mean working 
length of the root canals were as follows, teeth in which 
pain were present the mesio buccal root was 10.76 mm, 
mesio lingual root had 10.81 mm and the distal root had 
12.01 mm in length respectively. In teeth with abscess 
the length of mesio buccal root was 10.75 mm, mesio 
lingual root was 10.79 mm and the distal root 12.03 mm. 
In case of swelling the mesio buccal root was 10.75 mm, 
mesio lingual root was 10.80 mm, and the distal root 12 
mm.In case of resorption mesio buccal root was 10.77 
mm, mesio lingual root was 10.78 mm, and the distal 
root was 11.8 mm. 
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Abstract 
Edentulism is the state of having lost all of one natural teeth. Cardiovascular disease is one of the leading causes 
of premature death among Non communicable disease. Hypertension increases the risk of Cardiovascular 
events. Tooth loss is defined as separation of tooth from its supporting structure and this can be caused by 
tooth caries , failure of endodontic treatment, periodontal disease, fractured tooth. The aim of the study is to 
investigate the prevalence of hypertension in completely edentulous patients.This retrospective study was 
conducted among patients aged 25-85 years reporting to Saveetha Dental college and hospitals . For data 
collection, we reviewed patients records and analysed the data of 86,000 patients between june 2019 and 
March 2020. Collected data are entered in the excel sheet. Data analysis and results done through SPSS.
Prevalence of completely edentulous patients is more common among 56-65 years of age . Male are more 
commonly affected. Prevalence of hypertension is more in males compared to females.Within the limits of 
the study , prevalence of completely edentulous patients is more common in 56-65 years of age and males 
are more common compared to females. 

Keywords: Completely edentulous , Hypertension, Male, prevalence, age. 
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Introduction 

Edentulism is the state of having lost all of one’s 
natural teeth . 1 Monitoring the occurrence of an oral 
end state such as edentulism is important because it is an 
indicator of both population health , the functioning and 
adequacy of a country’s oral health care system . 2Tooth 
loss is defined as separation of tooth from its supporting 
structure and this can be caused by tooth caries , failure 
of endodontic treatment, periodontal disease, fractured 
tooth.3 

Hypertension is defined as an abnormal elevation of 
systolic and diastolic pressure above normal range.4 The 
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normal range of systolic and diastolic pressure will be 
100 - 140 mmHg and 60 - 100 mmHg respectively. 5 It 
can affect the physical and social lifestyle of a patient 
that may have a role in increased risk of hypertension.6 
Complete edentulism has been shown to be associated 
with the development of hypertension. The comfort, 
function, and esthetics must be restored altogether while 
treating a completely edentulous patient. One of the 
main objectives in selecting and arranging artificial teeth 
is to produce a prosthesis that defies detection.78 

A previous study showed that the means of blood 
pressure were higher in patients with complete denture. 
9Tooth loss has been reported to be associated with an 
increase in cardiovascular diseases.10 Hypertension 
increases the risk of cardiovascular events , well known 
risk factors for hypertension like lack of physical activity, 
obesity etc . Apart from complete denture other options 
are available for replacing missing natural teeth such as 
fixed prosthesis, implant retained over dentures 11, RPDs 
,still play a major role in prosthetics rehabilitation owing 
to financial issues, patients compliance and residual 
height of edentulous ridges.12 13 Some authors showed 
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that the prevalence of hypertension in Malaysia was 66.8 
. 14 The prevalence of edentulism in the United States is 
around 30-35% among older adults and while Malaysia 
is around 30-40% 1516.

In addition to well known risk factors for 
hypertension, obesity , lack of physical activity, smoking 
, low income, education level and several studies have 
shown an independent association between tooth loss 
and blood pressure . 17 However the relevant literature 
is not conclusive about the association. Tooth loss and 
periodontal diseases are considered to be the markers of 
oral health and however complete tooth loss is a total 
failure of oral health .18,19 Volzke et al., study showed an 
inverse association between hypertension and complete 
edentulous patients among men but not in women. 20,21 
Aloe Vera has its uses in various systemic diseases like 
diabetes, hyperlipidemic patients etc . It has beneficial 
effects to prevent microbial infections such as caries 
etc., because caries , periodontal diseases are one of the 
causes of tooth loss.2223 

Compromised oral hygiene resulting in the 
accumulation of plaque and calculus induces 
inflammatory changes in the adjoining areas which leads 
to subsequent pathogenic microbial colonization.24 The 
bacteria most commonly affect tooth loss is streptococci. 
25 A multidisciplinary population based study reported 
that prevalence of systolic blood pressure is high in 
Brazilian population. A study in the South African 
population reported that complete edentulous is a risk 
indicator for hypertension . 26Establishing a healthy 
oral environment and maintaining proper oral hygiene 
are the primary objectives .27 Increased life expectancy 
and increase in population, creates high demand in 
dental care especially in the field of prosthodontics. 
28Furthermore, there is a need for further studies on 
diverse populations to strengthen the prevalence of 
hypertension in completely edentulous patients. Hence 
the aim of our study is to investigate the prevalence of 
hypertension in completely edentulous patients. 

Materials and Method 

A retrospective study was conducted among 
patients aged 25-85 years reporting to Private dental 
institutions, Chennai. Ethical approval was obtained 
from the Institutional Scientific Review board . Number 
of people involved in this study were two researchers 

and one guide. 

Sample methods :

Non probability screening of the specified 
population, All case sheets reviewed from June 2019 to 
March 2020. The inclusion criteria will be completely 
edentulous patients and hypertension. Internal validity 
will be non probability inclusion and external validity will 
be homogenisation, replication and cross comparison. 

Data collection :

For data collection, we reviewed patients records 
and analysed the data of 86,000 patients between june 
2019 and March 2020. We recorded all the patient details 
and systemic diseases like hypertension and tabulated. 
The sample size considered was 915.Tabulation of 
patient details will be name of the patient ,age , sex and 
presence or absence of hypertension. Imported to SPSS 
and variables were defined. 

Data analysis:

We considered age, gender and prevalence of 
hypertension in completely edentulous patients as 
presence and absence of hypertension. We categorised 
age as 6 groups [ 25-35 , 36-45 , 46-55 , 56-65 , 66-75 , 
76-85 ] and then based on age group, we scored the data 
as 25-35 as 1, 36-45 as 2 so on… Then we categorised 
gender and scored as Male [1] , female [2]. Finally we 
categorised presence or absence of hypertension and 
scored the data like presence of hypertension as [1], 
absence of hypertension as [2].

After checking and coding the responses , we used 
SPSS for data entry and data analysis. Descriptive 
statistics like frequency and percentage were calculated 
for categorised variables. We performed Chi square test 
and cross tabulation between presence or absence of 
hypertension, age,gender of the patients. Independent 
variables will be age, gender and Dependent variables 
will be hypertension. Cross tabulation and chi square 
test was done for age and presence or absence of 
hypertension, gender and presence or absence of 
hypertension. Statistical significance was determined 
using P value less than 0.05. 

Results and Discussion 

This retrospective study included 915 patients 
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reported to Private dental institutions. Bar graph shows 
the distribution of the study population based on age 
groups. prevalence of completely edentulous patients is 
more common in 56-65 years of age groups ( Graph 1) 
Bar graph shows the distribution of the study population 
based on gender . Among 915 patients , 58.8% were 
males and 41.2% were females. Prevalence is more 
common in Male compared to females.(Graph 2) Bar 
graphs show the distribution of the study population 
based on presence or absence of hypertension. It is 
evident that the presence of hypertension will be 20.3% 
and absence of hypertension will be 79.7%. (Graph 3) Bar 
chart depicting association between gender and presence 
or absence of hypertension in completely edentulous 
patients. Association between gender and presence 
or absence of hypertension in completely edentulous 
patients was done using chi square test (p= 0.952) and 
was found statistically non-significant (p>0.05 )(Graph 
4). Bar chart depicting association between age groups 
and presence or absence of hypertension in completely 
edentulous patients. Association between age groups 
and presence or absence of hypertension in completely 
edentulous patients was done using chi square test (p= 
0.007) and was found statistically significant (p<0.05) 
( Graph 5) 

Oral health is fundamental for general health, 
functioning and well-being. The Global Burden of 
Disease 2010 Study estimated that oral conditions 
(untreated caries, severe periodontitis and severe tooth 
loss) accounted for almost 3 % of all years lived with 
disability. Edentulism is a final marker of disease burden 
for oral health common among older adults populations. 
Various research aimed at improving oral health should 
take into account social as well as biological determinants. 
Prevalence of hypertension was significantly different in 
China and South Africa (p < 0.001) compared to other 
countries. 

This retrospective study was done to determine the 

prevalence of hypertension in completely edentulous 
patients. In this study , prevalence of completely 
edentulous patients were more common in (56-65) years 
of age . It is more common in Male compared to female 
. Prevalence of hypertension was common around 
(56-65) years of age and with Male predominance . P 
value less than 0.05 will be statistically non significant. 
Laxman Singh Kaira et al reported similar evidence that 
prevalence was common in (51-65) years of age . 29 

However, our study followed a similar protocol to the 
above mentioned study but our results differed from their 
study i.e Enami et al., reported a different evidence that 
prevalence of completely edentulous patients were more 
common above 70 years of age. 30 Nonetheless, several 
studies have reported an association between tooth loss 
and hypertension. 31 In cross sectional study Mustafa 
Al.Ahmad et al., found that tooth loss is significantly 
associated with hypertension in post menopausal 
women. 32Prevalence of completely edentulous patients 
more in Male compared to females . Laxman et al., 
reported similar evidence that the prevalence is more 
common in Male but Mitsuhiro Sanada et al., reported 
different evidence that post menopausal women had 
more prevalence compared to male. 

Prevalence of hypertension were more common in 
(56-65) years of age in completely edentulous patients 
with male predominance. Akira Taguchi et al., reported 
that post menopausal women had more prevalence 
compared to male. Ayo - Yusuf et al., reported similar 
evidence (50-59) years of age had more prevalence of 
hypertension. 33 Correlations between age and presence 
or absence of hypertension were analysed and found to 
be significant ,whereas correlations between gender and 
presence or absence of hypertension were analysed and 
found to be statistically non significant.Limitation of the 
study was relatively small sample size , single centred 
study and non representation of all ethnic groups or 
populations. 
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Graph 1: This graph represents percentage distribution of study population based on age groups . Bar 
graph shows the distribution of the study population based on age groups. The X axis represents the 

age group and the Y axis represents the numbers of patients. It is evident that prevalence of completely 
edentulous patients is more common in 56-65 years of age groups 

Graph 2: This graph represents percentage distribution of study population based on gender . Bar graph 
shows the distribution of the study population based on gender . The X axis represents gender and the Y axis 
represents the numbers of patients. Prevalence is more common in males compared to females.It is evident 

that 58.8% were males and 41.2% were females. 
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Graph 3: This graph represents percentage distribution of study population based on presence or absence of hypertension. 

Bar graph shows the distribution of the study population based on presence or absence of hypertension.The X axis represents 
presence or absence of hypertension and the Y axis represents the numbers of patients. It is evident that the presence of 

hypertension will be 20.3% and absence of hypertension will be 79.7%. 

Graph 4: Bar chart depicting association between gender and presence or absence of hypertension in completely edentulous 
patients. X axis represents gender and Y axis represents numbers of patients where blue colour denotes presence of 

hypertension and green colour denotes absence of hypertension .Association between gender and presence of hypertension in 
completely edentulous patients was done using chi square test and was found statistically non significant ( (P= 0.952,P>0.05) 
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Graph 5: Bar chart depicting association between age groups and presence or absence of hypertension in 
completely edentulous patients. X axis represents age groups and Y axis represents numbers of patients 
where blue colour denotes presence of hypertension and green colour denotes absence of hypertension . 

Association between age groups and presence or absence of hypertension in completely edentulous patients 
was done using chi square test and was found statistically significant ( P=0.007,P<0.05 ).Hypertension was 

more prevalent in the age groups 56-65 and 66-75 years when compared to other age groups. 

Conclusion 

Within the limits of the study , prevalence of 
completely edentulous patients is more common (56-
65) years of age and Male are more commonly affected. 
Hypertension prevention was more common in Male 
compared to females. While studies are yet exploring 
the prevalence of hypertension , it is essential that 
these findings need to be discussed with primary care 
providers.Further studies on inter professional practice 
among dentists and physicians in management of 
hypertension. 
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Abstract 
Temporomandibular joint and muscle disorder commonly called “TMJ ‘’ disorder, are a group of conditions 
that cause pain and dysfunction in the jaw joint and the muscle that control the jaw movement. The general 
and clinical consequences of discomfort, pain and disturbance of mastication are similar in most patients. 
TMD can be caused by injury to the jaw, TMJ or muscles on head and neck, such as from a heavy blow. 
Other causes includes: Grinding or clenching the teeth (puts a lot of pressure on TMJ), dislocation of the 
soft cushion or disc between the ball and socket, presence of osteoarthritis or rheumatoid arthritis in the 
TMJ, stress which can cause a person to tighten muscles in the face and jaw as to clench the teeth. Some 
symptoms of TMD are like - Pain and tenderness, clicking, popping or limited jaw opening or there will 
be swelling on the side of the face.Therefore, the aim of this study is to determine the prevalence of TMJ 
disorder attending private dental colleges in Chennai. Case sheet of all the patients reporting to the OPD 
of Saveetha Dental College with TMJ problems.The study was conducted between June 2019-March 2020.
This university setting study a sample of 61pateints.Data tabulated with parameters of age, gender and TMD 
types Microsoft excel 2016 (microsoft office 10) was used to collect data and later was imported to spss 
software for statistical analysis. Descriptive statistics having frequency, percentage and chi-square test done 
for association.The prevalence of TMD Temporomandibular joint disorder was found to be more among 
males than females. Among the age groups of 11-25 years, 26-40 years and above 40 years, TMJ disorder 
was more prevalent between 26-40 years age group (64.41%). Prevalence of TMD Degenerative disorder, 
Disc condyle disorder and MPDS among them Disc condyle is more common(61.02%) as compared to 
others. The association between age and TMD was found to be statistically highly significant using chi-
square test (p<0.001).Within the limit of this study,male were more affected and the disc condyle disorder 
was more common among study participants in the age group between 26-40 year.

Keywords – TMJ, TMD, Clenching, Heavy bow, stress, trauma,

Type of Manuscript: Original article

Introduction

The temporomandibular articulation is composed 
of bilateral, diarthrodial temporomandibular joints 

(TMJ)1.Each joint is formed by a mandibular condyle 
and its corresponding temporal cavity(glenoid fossa 
and articular eminence).The TMJ and its associated 
structure play an essential role in guiding mandibular 
motion and distributing stress produced by every day 
task such as chewing, swallowing and speaking.Some 
dental pain is caused cavities or stress and if you are 
stressed to the point of clenching your jaw and grinding 
your teeth,which develop pain in TMJ2.

TMJ disorders (TMD) are a class of degenerative 
neuro-skeletal conditions associated with morphological 
and functional deformities.Invasion of bacteria into the 
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joint space cause intracapsular and pericapsular infection 
of the TMJ is rare34. TMD include abnormalities of the 
intra articular disc position and/or structure as well as 
dysfunction of the associated musculature.Self reported 
system of temporomandibular disorder include report 
the problem related to masticatory system such as pain 
while chewing food sometimes children cannot explain 
property whether it is caused by caries or any other 
reason5.TMD is characterized by the clinical sign of pain 
and malfunction occurring jointly and separately

1. Pain in the temporomandibular joint (TMJ).

2. Articular sound.

3. Pain in the muscle of mastication.

4. Stiffness of jaws.

5. Limited mouth opening.

6. Signs and symptoms that may be associated with 
orofacial pain and/or cervicoscapular problems.

A malfunction is an expression of disturbance of 
functionality. TMJ disorders are common and often 
self limited in adults. However, only few with TMJ 
symptoms require treatment and even fewer develop 
chronic or debilitating symptoms.Fluoride are present 
in the environment.Excessive systemic exposure of 
fluorides can lead to disturbance of bone homeostasis67.
Sometimes TMJ disorder caused due to trauma or 
accident,acute trauma to the jaw and/or muscles of the 
jaw is a leading cause of TMJ injury and can often be 
attributed to car accidents, falls, etc8. Causes of TMJ 
disorder include parafunctional habit, emotional stress 
anxiety occlusal interferences, malpositioning or loss of 
teeth , postural changes, dysfunction of the masticatory 
musculature and adjacent structure, intrinsic and 
extrinsic changes in TMJ structure and/or a combination 
of such factor9.

TMJ disorder diagnosed there is no widely accepted 
standard test now available to correctly diagnose TMJ 
disorders. Because the exact causes and symptoms 
are unknown, identifying disorders can be difficult 
and confusing10. Currently, health care providers note 
the patient’s description of symptoms, take a detailed 
history and examine problem areas including head, 
neck, face and jaw. Facial pain can be a symptom of 

many conditions, such as sinus or ear infection, various 
types of headaches, and facial neuralgia11. Ruling out 
these problems will help in identifying TMJ disorder.

TMJ disorder can be treated but the more Effective 
treatment requires more knowledge about the cause, 
signs & symptoms12. Treatment can be like conservative 
treatment which is considered as the simple treatment 
in which we have to do all the things which help in 
relieving discomfort.

Self-care practices like eating soft foods, applying 
ice packs, avoiding extreme jaw movement and 
learning techniques for releasing and reducing stress 
and sometimes by opting for preventive treatment like 
pit and fissure sealant13,14for prevention of dental caries 
which ultimately reduces the risk of caries development 
and tooth loss. For many people with TMJ disorder, 
short term use of over the counter pain medicines 
[NSAID].Natural products offer a novel method for 
preventing and treating inflammatory diseases and 
are potential tools for TMJ arthritis management 15,16. 
Dentists may recommend an oral appliance also called a 
stabilization splint or bite guard, which is a plastic guard 
that fits over the upper or lower teeth.Nutrition in jaw 
fractures treated with intermaxillary fixation is more 
compromised. Healing is impaired in malnourished, 
critically ill, elderly, and patients with prolonged stay 
in hospital and hence nutrition in the form of enteral, 
parenteral, and oral sip feeding plays a major role in 
providing nutritional care17. Stabilization splints are the 
most widely used treatments for TMJ disorder. Other 
types of treatment, such as surgical procedure, invade 
the tissue18. Surgical treatments are controversial, often 
irreversible and should be avoided as much as possible. 
There have been no long-term clinical trials to study the 
Safety and effectiveness of surgical treatment of TMJ 
disorders. Failure to respond to conservative treatment, 
for example,does not automatically mean that surgery is 
necessary. If surgery is recommended, be sure to have 
the doctor explain it to you, in words you can understand, 
the reason for the treatment, the aisle involved, the other 
type of treatment that may be available. 

Materials and Methods

This record based, descriptive study was conducted 
among patients reporting to the OP of Saveetha Dental 
College. Case sheets of all the Patients of OP Department 
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of Saveetha dental college were reviewed for a period of 
ten months [JUNE 2019 and MARCH 2020]. Sample of 
61 patients regarding Temporomandibular joint disorder 
were taken.

Prior to the start of the study,ethical approval 
was obtained from Scientific Review Board,Saveetha 
Dental College,SIMATS University.Data consisting of 
age,gender and TMJ disorder types was retrieved from 
the records of patients who visited dental college from 
october 2019-march 2020..

The age was grouped into (11-25 years),(26-40 
years) and above 40 years.The gender include male 
and female.TMJ disorders types-Disc condyle 
disorder,Degenerative disorder and MPDS.Data was 
recorded and tabulated in ms excel.Then the tabulated 
data expressed by means of frequency and percentage. 
Chi-square test was employed to find the association 
between age and TMJ disorder, Gender and TMJ 
disorder with level of Statistical significance at p<0.05. 

Results and Discussion 

TMD is similar to musculoskeletal disorders in 
other parts of the body,and similar treatment approach 
can generally used.It is important for dentists to rule 
out disorders that mimic same as temporomandibular 
disorder, and to identify non TMJ disorder that may 
have negatively impact the patients TMD symptoms and 
offer the patient to take treatment.In this study we take a 
various age groups among them the age group which had 
higher prevalence for temporomandibular joint disorder 
was (26-40 years age group (64.41%) followed by 11-25 
year age group as shown in figure 1.The most common 
age group was found to be (26-40 years).Supported 
studies done by (Muthukrishnan et al.,and Yang et al.)
state in their studies that the young adult age group 
between(26-36 years) were maximum affected by TMJ 
disorder19. 

Some literature also state that there is no proper 
studies done on the prevalence of the middle age group 
patient. Some studies oppose this result done by (Yadav 
et al.,and Mathew et al.), in their studies they say that 
the old age group is more prone to TMJ disorder as their 
bone becomes weak they also say there is no any exact 
reason found behind TMJ disorder.20,21

Out of 61 patients, 32 were males and 27 females 
patients in figure 2.In a study done by (H et al., and 
Charizopoulos et al,) state that the male are more 
prevalence to TMD disorder which is similar to this 
study22,23,some studies done by (Bagis et al and Wizel et 
al) stated that females are more prevalent than the male 
due to nutrition differences and many other factors 24,25.
This hold true as male are more prone to TMD disorder 
as they have habit and more prone to trauma.There 
are different types of TMD disorder like degenerative 
disorder, disc condyle disorder and MPDS among 
them the more prevalence we observe the disc condyle 
disorder types(61.02%) followed by MPDS (35.59%) as 
shown in figure 3. Supportive study done by (Turp et 
al). state that disc condyle is more frequently seen as 
compared to other types of TMJ disorder26. 

It is apparent from Figure 4 which shows a 
statistically significant association between Age and 
TMJ disorder using Chi-square test. The frequency 
distribution of Disc condyle disorder (n=14) was found 
to be more in the age group of 11-25 years. Similarly, 
Disc condyle disorder (n=22) was found to be more in 
the age group of 26-40 years than MPDS. A total of 5 
study participants in the age group more than 40 years 
reported with MPDS..Above age 40 year we can only 
see MPDS types of TMD disorder.Young adults have 
habits of betel nut chewing and they are also more prone 
to road accidents29.In male disc, condyle disorder is 
more prominent as compared to female shown .

Figure 5 depicts the association between Gender 
and TMJ disorder where disc condyle disorder was 
more prevalent in Male (n=21) study participants than 
females(n=15). But on the other hand, MPDS was found 
to be more prevalent in female (n=11) study participants 
than males(n=10) and was found to be statistically 
insignificant using chi-square test. Supportive studies 
(Koca et al)27 state that male are more to frequently 
seen with TMJ disorder, some study disagree with 
that(Pontes et al) 28 they say that females are more prone 
to disc condyle disorder.As a patient ages the attrition 
rate increases which changes the maxillary mandibular 
relationship which poses a risk of TMD disorder. 
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Figure 1- This graph represents the distribution of study subjects based on age group.X axis represents the 
age range (11-25 year),(26-40 year) and above 40 years, y axis represents the frequency of participants. Age 

range from 26-40 years were found be more (64.41%) followed by age range 11-25 years.(27.12%) 

 

Figure 2:The graph represents the distribution of study subjects based on gender. X axis represents the 
gender y axis represents the frequency of study subjects. Out of 61 study subjects, 32 were male 32(54.24%)

and 27(45.76%) were female 
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Figure 3:The graph represents the prevalence of Temporomandibular disorder types. X axis represents the 
TMD types like Degenerative disorder, Disc condyle disorder and MPDS y axis represent the frequency of 

participants. Where disc condyle disorder is more in number(61.02%) followed by MPDS (35.59%). 

Figure 4 Bar graph represents the association between the age and Temporomandibular joint disorder 
types. X axis represents the age range 11-25 years,26-40 years and above 40 years and Y axis represents the 
TMD types, where blue colour denotes the degenerative disorder, red colour denotes disc condyle disorder 
and green colour denotes the MPDS. The association between age and Temporomandibular joint disorder 
types was analyzed using Chi square test and was found to be statistically signifi cant [Chi- square value= 
22.301; (p value<0.001)]. Hence proving disc condyle disorder and MPDS were more prevalent in the age 

group between 26-40 years. 
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Figure 5 Bar graph represents the association between the gender and Temporomandibular joint disorder 
types. X axis represents the gender and Y axis represents the TMD types-degenerative disorder, disc 

condyle disorder and MPDS, where blue colour denotes the degenerative disorder, red colour denotes disc 
condyle disorder and green colour denotes the MPDS. Chi square test was done and association was found 
statistically not signifi cant [Chi- square value=0.628; p>0.05].Hence proving that disc condyle disorder was 

more prevalent in males where females were more affected with MPDS. 

Conclusion

 Within the limit of this study the age group of 
26-40 years had higher prevalence of TMD disorder 
(Disc Condyle disorder). With respect to gender wise 
distribution, Disc Condyle disorder was found to be 
more prevalent among males than females and MPDS 
was more common in females than males. 
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Abstract
Antimalarial drugs are antiparasitic agents which are naturally derived from plants used in the treatment of 
malaria.There are various classes of antimalarial drugs seen.They are Artemisinin derivatives, aryl-amino 
alcohols, aminoquinolines and antimicrobial drugs.The mechanism of action of antimalarial drugs is to 
prevent the polymerisation of heme which results in the death of the parasite.Antimalarials are also used in 
the treatment and prophylaxis of viral infections which is being discussed in this review. Around 40 articles 
from Pubmed, Google scholar which are relevant to the topic are taken and discussed.The articles which 
don’t fall into the criteria are excluded.The points from the article are taken and discussed.The review 
methods,the different classes of drugs like artemisinin derivatives, aryl-amino alcohols, aminoquinolines 
and antimicrobial drugs are also discussed. The antimalarial drugs are widely used in the prophylaxis and 
treatment of various existing and emerging viral infections.Newer viral infections have no resistance against 
antimalarial drugs which proves to be very useful.
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Introduction

Antimalarial drugs are anti-parasitic agents which 
are naturally derived from plants used in the treatment 
of malaria.There are various class of antimalarial 
drugs seen.They are Artemisinin derivatives, aryl- 
amino alcohols, aminoquinolines and antimicrobial 
drugs.The mechanism of action is to prevent the 
polymerisation of heme which results in the death 
of the parasite. Artemisinin derivatives are the most 
effective of antimalarial drugs. Artemisinin derivatives 
used in vitro are proven to be effective against human 
cytomegalovirus.1 Artemisinin and Artesunate have 
been proven to be used for the treatment of Hepatitis B 

and C infections. Dihydroartemisinin is effective against 
bovine viral diarrhoea virus.2 Quinine sulphate tested 
invitro is proven to have been effective against dengue 
virus.

Mefloquine is also proven to be effective against 
Zika virus infections.Quinine which is derived from 
barks of Cinchona trees are proven to be effective 
against Swine flu. Previous research articles are taken 
into account.One of the studies about artemisinin used 
invitro against hepatitis B production is taken.The result 
of this study shows that the combination of artesunate 
and lamivudine shows synergistic effects against the 
infection.3 Another study about the usage of chloroquine 
against influenza prevention in a randomised placebo 
trial is taken.The result however shows that chloroquine 
is not effective and alternate drugs are required for the 
treatment of influenza.4

Recently, hydroxychloroquine is being 
recommended for the prophylaxis and treatment of 
COVID-19 or coronavirus infection which is a global 
epidemic in recent days. SARS coronavirus which causes 
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acute respiratory obstruction in the past have been treated 
with chloroquine with combinations of antiviral drugs.5 
The aim of this review is to study the characteristics of 
antimalarial drugs used in the management of various 
viral infections.

Materials and Methods

Review Methods

About 40 articles are chosen for this review.
The articles which are taken are chosen based on the 
relevancy to the topic.The articles which are in other 
languages are excluded and the articles which are not 
related to the topic are excluded.The data for the review 
was extracted based on the characteristics of the article.6

Artemisinin Derivatives

Artemisinin derivatives are drugs which are derived 
from a plant called 

Artemisia annua,a herb.These drugs are safe,well 
tolerated with lower potency in lower or normal dosage 
but high potency in larger dosages.The main derivatives 
discussed here are artemisinin and artesunate.7 
Artemisinin is a semisynthetic derivative which is 
poorly soluble. Artemisinin is proven to be effective 
against hepatitis B and C infections in vitro.Artemisinin 
is activated by iron molecules which dissolves to free 
radical formation.8

Artesunate which is another derivative has the 
highest activity and is effective against herpes simplex 
viruses.It is taken by intravenous route for the protocol 
treatment of malaria. Artesunate is also involved in the 
inhibition of human immunodeficiency virus replication 
and hence seen in antiretroviral therapy in the treatment 
of Acquired Immune Deficiency Syndrome.9 Artesunate 
has a synergistic action with antiviral drugs like 
maribavir, lamivudine, ganciclovir, foscarnet, cidofovir, 
letermovir etc.10,11Artesunate is effective against 
Epstein-Barr virus infection in low micromolar ranges 
and acts on epithelial cells and lymphocytes.12

Aryl- Amino Alcohols

The important drugs in this classification are quinine 
sulphate and mefloquine. Quinine sulphate is the oldest 
drug in existence used in treating malaria.13 Quinine 
sulphate in micromolar range and not in toxic doses 

have reduced the number of plagues formed and also in 
Herpes Simplex Virus-1 in vitro.14 Quinine sulphate is 
also said to be effective in the treatment of dengue virus 
infections.

Mefloquine combined with mirtazapine acts on 
the 5-HT2A serotonin receptor. It inhibits the entry of 
JCPyV into glial cells preventing the diffusion and the 
infection of oligodendrocytes.15–18 Mefloquine is widely 
used in the prophylaxis of mild to moderate malaria.19 
Lumefantrine with combination with artemether is 
called CoArtem commercially. It is used in treatment of 
non severe malaria.

Aminoquinolines

The important drugs in this classification are 
chloroquine and hydroxychloroquine. Chloroquine has 
low toxicity and high tolerance and is used as an antiviral 
drug. Chloroquine is used in combination with antiviral 
drugs to produce synergistic effects.20 Chloroquine is 
also used in the treatment of amoebiasis, systemic and 
discoid lupus erythematosus, sarcoidosis,porphyria 
cutanea tarda and in decreasing the symptoms for 
rheumatoid arthritis.21 Hydroxychloroquine is used in 
the treatment of RNA virus infections.It is also used in 
the treatment of lupus erythematosus and rheumatoid 
arthritis.22 Hydroxychloroquine goes by the commercial 
name Planequil.

Anti- Microbial Drugs

The drugs seen here are atovaquone, doxycycline 
and sulfonamides. Atovaquone is an antimalarial drug 
used in pregnant women.Atovaquone is an analogue 
of ubiquinone and is used to treat a very serious lung 
infection called Pneumocystis pneumonia.23 Doxycycline 
is a semisynthetic tetracycline used in the combination 
treatment of malaria along with quinine.24 Sulfonamides 
are a group of drugs that are prescribed to treat urinary 
tract infections,bacterial meningitis,bronchitis, eye and 
ear infections etc.25,26 Recent studies have demonstrated 
the activity of sulfonamides as they act on latent 
herpes viruses, Epstein-Barr virus and Kaposi sarcoma 
virus.27,28

Discussion

In this review, we discussed the previous articles 
related to antimalarial drugs used in the management 
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of viral infections. We have evaluated the drug actions 
of artemisinin derivatives, aryl- amino alcohols, 
aminoquinolines and other antimicrobial drugs.

Artemisinin derivatives such as artemisinin 
and artesunate are taken into account.They produce 
synergistic actions when combined with other antiviral 
drugs and are effective against hepatitis B and C and 
also inhibit the replication of human immunodeficiency 
virus.Aryl- amino alcohols such as quinine sulphate and 
mefloquine are earlier derived drugs which are effective 
in treatment of Herpes simplex virus-1 and Zika virus 
infections.29,30 Quinine sulphate might cause a condition 
that affects the heart rhythm by QT prolongation in the 
electrocardiogram readings.31 Mefloquine should not be 
taken with hydroxychloroquine as it increases the risk 
for occurence of seizures.32–34

Aminoquinolines such as chloroquine and 
hydroxychloroquine has low toxicity, high tolerance 
and hence used in the anti- retroviral regimen therapy.
Hydroxychloroquine and diabetes drugs taken together 
will cause hypoglycemia.35 Hydroxychloroquine should 
not be taken with other cardiac drugs as it causes 
dangerous cardiac arrhythmias.36 Other antimicrobial 
drugs like atovaquone, doxycycline and sulfonamides 
are used in the treatment of Epstein-Barr virus and 
Kaposi sarcoma virus infections.37 The complications 
like hepatic inflammation and fibrosis are caused due to 
chronic viral deposition.38 Sulfonamides antimicrobials 
can be combined with trimethoprim to make them 
bactericidal.39,40 Other natural agents like Acacia species 
have less toxicity and good efficacy.41,42 The main 
drawback of antimalarial drugs is their efficacy.The 
efficacy of these drugs are declined due to the emergence 
of drug resistant organisms.It can be corrected by usage 
of nanoparticles for targeted drug delivery and thus 
rendering excellent efficacy.43

The limiting factors of usage of antimalarials are 
the usage of older drugs.Different dosages given for 
each infection, ongoing trials on the usage of drugs are 
also considered to be a drawback. The uncertainty of 
the adverse effects of the drugs on healthy individuals 
should be considered.Recently, hydroxychloroquine 
is recommended in the prophylaxis and treatment of 
COVID-19 or coronavirus infections. SARS coronavirus 
in the early 2000’s was treated back then with a 

combination of chloroquine with antiviral drugs.44

Conclusion

The antimalarial drugs are widely used in the 
prophylaxis and treatment of various existing and 
emerging viral infections.Newer viral infections have 
almost no resistance against antimalarial drugs which 
proves to be very useful.Newer antimalarial drugs with 
a wide spectrum against viral infections might bring 
favourable results.
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Abstract
Ayurvedic medicine is considered as the world’s oldest medical system. Ayurveda originated in India over 
5000 years ago in the magnificent Himalayas.Ayurveda is a pseudoscientific system of medicine with 
historical roots in the indian subcontinent. Ancient Ayurvedic texts also taught surgical techniques,including 
rhinoplasty,kidney stone extractions,sutures, and the extraction of foreign objects. It is still practiced in the 
South Indian population. There are studies showing data that about 80% of Indian patients use ayurvedic 
therapy instead of allopathy. This is a cross sectional study conducted among 100 dental students through 
a questionnaire with the help of an online survey link. The responses show 79% of the participants agree 
that knowledge about Ayurveda is important to dental students. 80% of the participants agree that Ayurveda 
should be integrated with modern medicine. Dental students have a good knowledge about Ayurvedic 
medicine and medicinal herbs that are used in the process.

Key words: Ayurvedic medicine, Modern medicine , Medicinal herbs.

Article type: Survey

Introduction

Ayurveda is a conjugation of two Sanskrit words 
Ayus means life and Veda means science thus Ayurveda 
means science of life.1 Ayurveda originated in India 
more than 5000 years ago and is often called as (Mother 
of all healing)2. The purpose of Ayurvedic medicines was 
to synchronise and maintain the body, mind and spirit. 
This balance is believed to lead happiness , health and 
prevent illness 3. Ayurveda believes in 5 basic elements( 
space, fire,water ,earth and air) which manifested in the 
human body as three basic humours known as tridosas 

( vata,pitta and kapha ). These three tridosas govern 
creation, maintenance and destruction of bodily tissues 
as well as the assimilation and elimination. Ayurveda 
basically comprises fruits,vegetables,spices and natural 
herb essence which helps in treating the diseases without 
causing any side effects on the patient. Meanwhile , 
allopathy cures the illness in no time, but leaves behind 
some side effects like allergies,pain etc..4. Ayurveda 
also helps dental professionals in enhancing oral health 
and promoting periodontal health status.5 

According to the shalyatantra and shalakya tantra ( 
one of the branches of Ayurveda) 65 varieties of oral 
diseases can arise in 7 body locations - 8 on the lips, 15 
on the alveolar margin, 8-in teeth, 5 on the tongue, 9 on 
the palate, 17 in the oropharynx and 3 in a generalised 
form. For these types of diseases Ayurveda advocates 
procedures such as dant Dhanvanti (Brushing), jivha 
Lekhana (tongue scraping) and gandoosha (gargling) 
or oil pulling and tissue regeneration therapies for 
maintaining proper oral health 5,6. Chewing sticks in the 
morning as well as after every meal is also recommended 
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in Ayurveda to prevent oral diseases. The most famous 
herbal chewing stick is the neem 7. Herbs with medicinal 
properties are useful and effective sources for treatment 
of various disease processes8

The main aim of this study is to assess the knowledge 
of dental students about Ayurvedic science and different 
medicinal herbs used in the procedure.

Materials and Methods

Study Design

A cross sectional survey was conducted among first 
year dental students to evaluate their knowledge and 
awareness level on ayurvedic science and medicine. The 
study population was 100 participants. The participants 
did the survey voluntarily and know incentives were 
given to them. The survey was conducted in the month 
of May , 2020. Ethical approval and informed consent 
from the participants were obtained.

Survey Methodology

The questions were prepared after extensive literature. 
The questionnaire was reviewed and amendments were 
made to improve clarity of questions and eliminate 
ambiguous responses. The survey methodology was a 
structured questionnaire with both open and close ended 
questions 9. It consists of a brief introduction regarding 
research objectives. 12 questions were circulated to the 
participants through Google Forms. 

Data Analysis

Only completed filed online forms were included in 
this study . The filled responses were verified by the 2 
viewers and collected on the same day. The entered data 
was analyzed using SPSS Software.Descriptive analysis 
was performed to calculate frequencies of categorical 
variables .10,11 ,12 ,13 ,14 .

Results and Discussion

Figure 1:The pie chart shows responses to the question “Ayurveda is considered the world’s oldest medical 
system”. The Majority of the participants are aware(77%,red) whereas the remaining 23% are unaware 

about this fact(blue). 
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Figure 2:The pie chart shows responses to the question “Ayurveda successfully applied in dentistry”. The 
majority of the population are aware that ayurvedic medicine can be successfully applied in dentistry as 

antiseptics and antioxidants(80%,red) whereas the remaining 20% are unaware about this fact(blue). 

Figure 3: Bar chart representing the association between gender and knowledge of ayurveda important to 
dental students. X axis represents gender and Y axis represents knowledge of ayurveda important to dental 
students.Out of 79% of the public who are aware(red), 40% constitute female and the remaining 39% are 

male. Hence more women think that knowledge of ayurveda is important to dental students.Chi square test 
was done and the association was found to be statistically signifi cant(Person’s Chi square value:4.823,df:1,P 

value:0.0289(<0,05)).
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Figure 4: Bar chart representing the association between gender and usage of ayurvedic medicine . X axis represents gender 
and Y axis represents usage of ayurvedic medicine.Out of 76% of the public who are aware(red), 37% constitute female 

and the remaining 39% are male. Hence more men use ayurvedic medicine and it was also proved to be effective.Chi 
square test was done and the association was found to be statistically non signifi cant(Person’s Chi square value:1.737,df:1,P 

value:0.188(>0,05).

Figure 5: Bar chart representing the association between gender and ayurvedic medicine considered 
the world’s oldest medical system. X axis represents gender and Y axis represents ayurvedic medicine 

considered as a world’s oldest medical system. Out of 77% of the public who are aware(red), 36% constitute 
female and the remaining 41% are male. Hence majority of the men are aware that ayurvedic medicine is 

considered the world’s oldest medical system. Chi square test was done and the association was found to be 
statistically non-signifi cant(Person’s Chi square value:0.416,df:1,P value:0.519(>0,05)). 
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Figure 6: Bar chart representing the association between gender and real meaning of ayurveda. X axis 
represents gender and Y axis represents real meaning of ayurveda. Out of 61% of the public who are 

aware(red), 31% constitute female and the remaining 30% are male. Hence majority of the women are 
aware that the real meaning of ayurveda is science of life. Chi square test was done and the association was 

found to be statistically non-signifi cant(Person’s Chi square value:2.140,df:1,P value:0.143(>0,05)).

Survey population was suffi cient enough to reach a conclusion regarding the knowledge of dental students 

about Ayurvedic science. This survey was conducted 
among college students who are within the 18 year 
age group. Out of 100 responses given 55% were male 
and 45% were female, where most of the students have 
used Ayurvedic medicines. 77% of the dental students 
know that Ayurvedic medicine is considered to be the 
world’s oldest medical system [fi gure 1]. 80% of the 
dental students know that Ayurvedic medicine can be 
successfully applied in dentistry as antiseptics and 
antioxidants[fi gure 2]. The bar graph representing Chi 
square analysis between gender and importance of 
ayurveda. X axis represents gender and Y axis represents 
importance of ayurveda towards dental students. Out of 
79% of the public who are aware(red), 40% constitute 
female and the remaining 39% are male. Hence more 
women think that knowledge of ayurveda is important 

to dental students.The result was found to be statistically 
signifi cant(Person’s Chi square value:4.823,df:1,P 
value:0.0289(<0,05))[fi gure 3]. The bar graph 
representing Chi square analysis between gender and 
usage of ayurvedic medicine. X axis represents gender 
and Y axis represents usage of ayurvedic medicine. Out 
of 76% of the public who are aware(red), 37% constitute 
female and the remaining 39% are male. Hence more 
men use ayurvedic medicine and it was also proved to 
be effective.Chi square test was done and the association 
was found to be statistically non signifi cant(Person’s Chi 
square value:1.737,df:1,P value:0.188(>0,05)) [fi gure 
4]. The bar graph representing Chi square analysis 
between gender and ayurvedic medicine is considered 
the world’s oldest medical system. X axis represents 
gender and Y axis represents ayurvedic medicine 
considered the world’s oldest medical system. Out of 
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77% of the public who are aware(red), 36% constitute 
female and the remaining 41% are male. Hence 
majority of the men are aware that ayurvedic medicine 
is considered the world’s oldest medical system. Chi 
square test was done and the association was found 
to be statistically non-significant(Person’s Chi square 
value:0.416,df:1,P value:0.519(>0,05)).[figure 5]. The 
bar graph representing Chi square analysis between 
gender and real meaning of ayurveda. X axis represents 
gender and Y axis represents real meaning of ayurveda 
.Out of 61% of the public who are aware(red), 31% 
constitute female and the remaining 30% are male. 
Hence majority of the women are aware that the real 
meaning of ayurveda is science of life.Chi square test 
was done and the association was found to be statistically 
non-significant(Person’s Chi square value:2.140,df:1,P 
value:0.143(>0,05)).[figure 6].

From the responses it was evident that the majority 
of the respondents are aware of the origins of Ayurveda 
which was around 5000 years ago in the magnificent 
Himalayas, and the meaning of Ayurveda is science 
of life. There are also responses obtained for the most 
common element used in Ayurvedic medicine is oil, 
the most commonly used herbal extract is Salvadora 
Persica and Acacia gum, about Shiro Abhyanga 
massage, integration of the Ayurveda with modern 
medicine. The present research has origins from the 
team of investigators where previous studies were done 
based on clinical reports,interventional studies like 
15,16,17,in vitro studies like, 10,11,12,14and systematic 
reviews 15,18,19, 20, 21 ,22 .In a study done by Mankar 
NN, 93.40% of the participants think that knowledge 
of Ayurveda is important to dental students /medical 
students.56% 0f participants stated that they have used 
Ayurvedic medicine and it was proved to be effective. 
78% of the participants think that Ayurveda should be 
integrated with modern medicine23 . In a study done by 
Suchita R Gawde ,20% of the participants prefer using 
Ayurvedic medicine. 60% of the participants agreed 
that cooperation of Ayurveda therapies into practice 
would result in increased patient satisfaction and attract 
more people 24 . In a study done by H.Katole,27.11% 
consumers prefer using Ayurvedic medicine 25. Even 
though many strict protocols were followed during this 
study there are certain limitations as this was a cross 
sectional study done only among 100 dental students. 
Dental students are not much aware about the various 

procedures that are practiced in Ayurveda like Shiro 
Abhyanga massage. The future goal of Ayurveda is to 
promote good health among individuals and cure deadly 
diseases like diabetes, cancer, arthritis and HIV with 
natural ingredients .

Conclusion

Ayurvedic medicine is considered as one of the best 
medical systems in the world because each and every 
ingredient that is used for producing a product is natural 
and does not result in any side effects.

According to our survey it is observed that dental 
students have a very good knowledge about Ayurvedic 
science and the medical herbs used in it.
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Abstract 
Amelogenesis imperfecta [AI] is a congenital disorder that presents with a rare abnormal formation of 
the enamel, external layer of the crown of teeth, unrelated to any systemic or generalized Conditions. AI 
causes teeth to be usually small, discolored, pitted or grooved and prone to rapid wear and breakage. These 
defects which vary among affected individuals can affect both primary teeth and secondary teeth. About 14 
forms of amelogenesis imperfecta have been described so far. They are distinguished by their specific dental 
abnormalities and by their pattern of inheritance. Additionally, amelogenesis imperfecta can occur alone 
without any other signs and symptoms or as a part of a syndrome that affects multiple parts of the body.

Keywords: Amelogenesis imperfecta; gene mutation; enamel; dental.

Introduction

Amelogenesis imperfecta [AI] is a congenital 
disorder that presents with a rare abnormal formation 
of the enamel, external layer of the crown of teeth, 
unrelated to any systemic or generalized conditions.1,2 
Tooth enamel is the most highly mineralized structure 
in the human body, with 85.1. of its volume involved 
by hydroxyapatite crystals3. The physical properties 
and physiological function of enamel are directly 
related to the orientation, disposition Composition, 
and morphology of the mineral components within the 
tissue4. During organogenesis, the enamel transitions 
from a pliable tissue, which is almost entirely devoid 
of proteins.5 During genesis deflection of the unique 
molecular and cellular activities might be responsible 
for the patterns observed in amelogenesis imperfecta.6

The exact incidence of amelogenesis imperfecta is 
uncertain. Estimates vary wildly, from 1 in 700 people 
in northern Sweden to 1 in 14,000 people in the United 
states7, among which hypoplastic AI represents 60 - 
73% of all cases, hypomaturation AI represents 20-40%, 
and hypocalcification AI represents 7%8. A complex 
interplay of genes results in the formation of enamel, 
growth and enamel mineralization. The most severe type 
is mostly caused by truncating mutations in the FAN83H 
gene9,10.

Classification of Amelogenesis Imperfecta 

Amelogenesis imperfecta can be classified based on 
the phenotype11, based on the clinical, microradiography 
and histopathological findings, and on the phenotype 
and mode of inheritance12,13. Most commonly accepted 
classification is the one being proposed by Witkop in the 
year 1988, which classified AI into mainly 4 types viz., 
hypoplastic AI, hypomaturation AI and hypocalcified 
type based on developmental stages of enamel and 
hypoplastic-hypomaturation with taurodontism with 
several other subtypes under each type14.
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Table 1: Different types of amelogenesis imperfecta

Type 1 - Hypoplastic

IA hypoplastic, pitted autosomal dominant
IB hypoplastic, local autosomal dominant
IC hypoplastic, local autosomal recessive

ID hypoplastic, smooth autosomal dominant
IE hypoplastic, smooth X-linked dominant
IF hypoplastic, rough autosomal dominant
IG enamel agenesis, autosomal recessive

Type 2 - Hypomaturation

IIA hypomaturation pigmented autosomal recessive
IIB hypomaturation

IIC snow capped teeth, X-linked
IID autosomal dominant

Type 3 - Hypocalcified
IIA autosomal dominant
IIB autosomal recessive

Type 4 - Hypomature hypoplastic enamel with 
taurodontism

IVA hypomaturation - hypoplastic with taurodontism,
autosomal dominant

IVB hypoplastic - hypomaturation with taurodontism,
autosomal dominant

1. Type 1 - Hypoplastic

The enamel of abnormal thickness due to malfunction 
in an enamel matrix formation. Enamel is extremely 
thin but hard & translucent and should have random 
pits & grooves. Condition is of an autosomal dominant, 
autosomal recessive, or x-linked pattern. Enamel differs 
in appearance from dentine radiographically as normal 
functional enamel.15,16

2. Type 2 - Hypomaturation

Enamel has a sound thickness, with a pitted 
appearance. It is less hard compared to normal enamel, 
and is prone to rapid wear, although not as intense as 
Type 3 AI.17 Condition is of an autosomal dominant, 
autosomal recessive, or x-linked pattern. Enamel 
appears to be comparable to dentine in its radiodensity 
on radiographs.18

3. Type 3 - Hypocalcified

Enamel defect because of malfunction of enamel 
calcification, therefore enamel is of normal thickness but 
is extremely brittle, with an opaque/chalky presentation. 
Teeth are susceptible to staining and rapid wear, 
exposing dentin. Condition is of an autosomal dominant 
and autosomal recessive pattern. Enamel appears less 
radiopaque compared to dentine on radiographs.20

4. Type 4 - Hypomature hypoplastic enamel and 
taurodontism

Enamel has a variation in appearance, with mixed 
features from Type 1 and Type 2 AL. All Type 4 AI 
has taurodontism in common. Condition is of the 
autosomal dominant pattern. Other common features 
may include an anterior open bite,19 taurodontism, the 
sensitivity of teeth. Differential diagnosis would include 
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dental fluorosis, molar-incisor hypomineralization, 
chronological disorders of tooth development.20

INHERITANCE PATTERNS OF AI

AI may be inherited in three manners which are 
X-linked form, autosomal dominant, or autosomal 
recessive trait. Apparently molecular genetic tools 
will allow more precise diagnosis. 21,22Different genes 
are related to different forms of inheritance, located 
at different genomic sites. AMELX is associated with 
X-linked form which displays disorganized hypoplastic 
enamel.23 Another gene shows both autosomal dominant 
and autosomal recessive inheritance patterns within the 
4q13.3. has been identified as being allocated with on 
autosomal recessive inheritance.24

1. X-linked forms of amelogenesis imperfecta

X-linked amelogenesis imperfecta (XAI) shows the 
typical pattern of X-linked inheritance. Heterozygous 
females can transfer the mutant gene to children of either 
sex with the danger of this being 50% The condition 
affects males and females in strikingly different ways. 
Males show the trait fully 25. They may have teeth that 
have only a thin layer of enamel of normal color and 
translucency, or the enamel may be of normal thickness 
but poorly mineralized with loss of translucency and/or 
a yellow-brown discoloration26

2. Autosomal dominant amelogenesis imperfecta

Autosomal dominant AI (ADAI) typically affects 
one or more individuals in each generation of a family.27 
There may be consistency in the clinical manifestations 
in every affected individual or there may be the 
variable expression, resulting in substantial or subtle 
differences between different affected individuals in the 
same family28. The phenotype in ADAI could also be 
predominantly or exclusively hypoplastic, manifested 
by thin enamel and spacing between the teeth, or in 
some pedigrees by rough, irregular, or randomly pitted 
enamel.29,30 If the prime defect is in the amount of enamel 
matrix produced, the enamel will be hard, normally 
translucent, and not subject to significant attrition.31

3. Autosomal recessive amelogenesis imperfecta

Autosomal recessive AI (ARAI) should be 
considered if there is known consanguinity in a family 

with an affected individual. This may be more often 
encountered in certain ethnic and cultural groups 
where intermarriage within the family may be more 
common (for example, AI in association with cone rod 
dystrophy, a syndromic condition32,33. ARAI will also 
be more prevalent where there is a high frequency of the 
mutant gene in a population, such as in some Polynesian 
communities 34

NOVEL MUTATION ASSOCIATED WITH 
AI

The first AI causing mutation was identified in the 
gene encoding the enamel matrix protein known to 
make up the bulk of the secreted enamel organic matrix 
32[TABLE 2]. The EMP gene evolved from a standard 
ancestral gene and formed a part of the secretory 
calcium-binding phosphate gene cluster. The enamel 
matrix protein include amelogenin [AMELX] which 
makes up around 90%, of the EMD, 33 secrete AMELX 
last with remaining ameloblastin (AMBN) and ENAM 34

GENE Mode of inheritance

FAM83H Autosomal dominant

FAM20A Autosomal recessive

AMELX X-linked form

ENAM Autosomal dominant

MMP20 Autosomal recessive

KLK-4 Autosomal recessive

WDR72 Autosomal recessive

SLC4A4 Autosomal recessive

LAMB3 Autosomal dominant

ITGB6 Autosomal recessive

Table 2: Different gene mutation reported in AI 
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Enamel is a highly mineralized structure in the body 
with 85% of its volume occupied by hydroxyapatite 
crystals.35 During the organogenesis, the enamel 
metamorphoses to form soft, pliable time to its final 
form which is almost devoid of protein.The final 
composition of enamel is a reflection of its unique 
molecular and cellular activity that happens during 
its genesis36 deviation from this pattern may lead to 
amelogenesis imperfecta (AI)37. With an underlying 
genetic cause, the etiology of AI includes febrile illness 
or vitamin deficiency, local infection or trauma, fluoride 
ingestion congenital syphilis, birth defects or idiopathic 
factors38. ENAM and AMELX encode extracellular 
matrix proteins of the developing enamel and KLK-4 
and MMP20 encode proteases that help corrupt organic 
matter from the enamel matrix during the development 
phase of amelogenesis39. SLC24A4 encodes a calcium 
transporter that intervenes calcium transport to develop 
enamel during tooth development. Less is thought about 
the function of other genes implicated in amelogenesis 
imperfecta.40

MANAGEMENT OF AI 

The management of individuals affected by AI has 
been described in three phases viz., temporary phase, 
transcriptional phase and permanent phase. The first 
phase of management is directed during primary and 
mixed dentition.35 The transcriptional phase occurs 
during the period of tooth eruption and continues till 
adulthood and the final stage or permanent phase occurs 
in adulthood. In primary dentition, the dental treatment 
of affected children aims to ensure favorable conditions 
for the eruption of the permanent teeth as well as for 
the normal growth of the facial bones and TMJ.36 In 
the mixed dentition, the treatment goals are to preserve 
tooth structure, maintain Tooth Vitality, decrease tooth 
sensitivity, vertical dimension, and Improve esthetics. 
when permanent first molars and anterior teeth erupt 
orthodontic and prosthetic assessment is essential.37 
However, rehabilitation in the mixed dentition is 
complex, since teeth have different eruption sequence, 
and definitive treatment cannot be rendered until the 
complete eruption of permanent dentition.38 In the 
permanent dentition, the final treatment objective is 
to diminish tooth sensitivity and to restore the vertical 
dimension of occlusion, the function of well as esthetic 
is the final treatment often starts is soon in the clinical 

height of the crown and gingival tissue have been 
stabilizes and the pulp time has reduced.39

Conclusion

Amelogenesis imperfecta is a hereditary disorder 
affecting enamel often leading to physiological stress 
in patients resulting in poor aesthetics. One of the 
greatest challenges faced by the clinician in the total 
rehabilitation.40–42 The treatment plan with respect to 
Al patients may be influenced by factors such as age, 
socioeconomic status and other comorbid conditions. 
Early plans for treatment, precise surgical procedure 
in order to meet the aesthetic and functional demands 
of patients with modern technology is warranted in the 
present scenario.43,44
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Abstract
Online teaching has become a more common way to learn in college settings for the past 10 years therefore, 
curriculum designers must evaluate the best ways in which to deliver information and assure student 
knowledge in an online form. Various methods of teaching are known- analytical, episodic, narrative, which 
provide different advantages and disadvantages. They differ on the basis of discussions and include factors 
such as discussion initiation, maintenance and assessment. Chickering’s seven principles of good practice 
are used to design courses and the usefulness of each principle and suggests ways in which the principle can 
be implemented effectively. In an online forum, other efficiency determining factors have been discussed, 
which include communication, flexibility, feedback, quality of course content among adapting to student 
needs.
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Introduction

The world of education is currently undergoing a 
huge transformation as a results of the digital revolution 
1. All around us people are learning with the help of the 
latest technologies: children are playing complex video 
games, students are taking courses at online institutions, 
and adults are consulting Wikipedia. New technologies 
create learning opportunities which challenge traditional 
schools and colleges and enable people of all ages to 
pursue learning on their own terms. People round the 
world are taking their education out of faculty into 
homes, libraries, Internet cafes, and workplaces, where 
they will decide what they need to find out , when they 
want to find out , and the way they need to find out.
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The important work of researchers within the 1980s 
and 1990s helped define teaching effectiveness within 
the traditional classroom setting and provided support 
for the usefulness and validity of student ratings in 
evaluating teaching. In addition, the research in online 
teaching indicates that the web environment is analogous 
to the normal environment in some ways , yet shows 
important differences like the changing roles of students 
and instructors and the importance of careful planning. 
Bruner’s classification which mentioned two modes of 
analytical and narrative thought was used as a theoretical 
framework. Accordingly, two teaching methods, 
narrative and episodic, were identified 2 and have 
been discussed in detail further in the article. Distance 
education has grown to be a fast growing delivery 
method for imparting knowledge. It provides improved 
student access and higher degree completion rates 3 
There is an array of technologies available to provide 
web based discussions and instructions 4, some of which 
are discussed in the article. These courses however, 
primarily, are text driven 5, where the instructor has a 
significant impact on the efficiency 6 and the quality 
of content of the web based course 7. It enquires about 
student perception and faculty feedback which assists 
campus leaders and/or school administration to change 
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policies necessary to improve the teaching and learning 
conditions 8.

Certain previous studies were used to examine the 
perspective of students. Findings from previous studies 
indicated that narrative teaching with higher interactivity 
level, was a preferred method 9. The interactivity among 
online instructors and the perceived success of courses 
were moderately correlated. Participants who possessed 
strong computer skills preferred teaching methods 
which involved lower interactivity. Some participants 
preferred combining both, the narrative and episodic 
methods. Such findings inform educators about possible 
changes to improve the quality of online teaching10. 
Communication, feedback, flexibility, student and 
instructor roles, and the quality of course materials 
have been the focus of some studies of online teaching 
and learning. In one study of 104 online instructors, 
instructors reported that students were required to take 
on different roles in their learning and that students 
needed to be more actively involved while instructors 
should take on more of a facilitative role 11. 

Online teaching differs from traditional courses 
in a number of ways , including instructor and student 
roles, communication, interaction, and adaptability. To 
find out about the online teaching methods and their 
efficiency, a literature review was conducted to look 
at empirical studies, including quantitative, qualitative, 
and mixed methods, also as literature reviews related to 
online teaching methods which were published in peer-
reviewed journals since 1985. Online teaching methods, 
online discussion, online instruction, and online 
instructor role were some of the keywords used.

The aim of this study was twofold. First was to 
identify the recommended online teaching methods and 
second, in order to explore learners’ perceptions about 
the identified teaching methods. Second was to correlate 
the learners’ perceptions with learners’ characteristics, 
which involve experiences, computer skills, and activity 
ratios in online discussions.

Materials and Methods

This review analyzed 68 articles taken from the 
year 2000- 2020 (till date)12. Cross references were 
also included. The sampling and data collection was 
done by search engines like pubmed, google scholar, 

and from various other journals. There was a clear five 
step process in selection of these articles. Identification 
of clear objectives, identification of relevant articles, 
selection, data extraction and analysis and report.

Results and Discussion

Previously our team had conducted numerous 
clinical trials 13–22 and lab animal studies 23–26 and in-
vitro students 27–31 over the past 5 years. Now we are 
focussing on reviews. The idea for this review stemmed 
from the current interest in our dynamics of the education 
community, owing to the lockdown period.

Online education has become a permanent 
component of higher education. However, there are still 
major issues that need to be addressed to improve online 
courses. Particularly, online learning systems provide 
such a different platform for learning that a redefinition 
of the roles of instructors in online learning systems is 
needed.

The study showed that the programming abilities 
of the participants had a strong negative association 
with their favored methods of teaching. Participants 
with higher computer skills felt more confident and 
independent in online courses, and thus preferred less 
support and involvement from their instructors. 

Distance education has become a fast-growing 
delivery method in higher studies. It is important to 
inquire about impressions of campus environments by 
the students and faculty. Reasons for offering online 
courses include- improved student access- higher 
degree completion rates- appeal of online courses to 
nontraditional students.

The essence of narrative teaching is its approach of 
employing interactive dialogue to construct knowledge. 
It helps learners build the knowledge by engaging with the 
content and teacher in interactive dialogue. Knowledge 
is transmitted to students in online discussions and 
authority and control is imposed by applying rules such 
as setting required numbers and lengths of postings in 
discussion. 

Teaching aids will help students in gaining interest in 
the subject, consequently showing good performance in 
their academics32. It helps in discussing many problems 
faced by the students in routine activities in a college 
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and suggesting ideas to improve the student’s academic 
performance 33 Since iPads are compact, they can be 
used as high-end devices for learning needs of students 
digitally 34. Formal clinical teaching for senior medical 
students needs to be used more regularly to improve 
standards 35 E-learning provides a more efficient, 
cheaper, and potentially better alternative. E-learning 
needs to be introduced and made readily accessible to 
everyone 36. Modern technology helps in improving the 
classroom management practices since students prefer 
activity-based learning. They find modern technology 
more helpful for them in understanding than the 
conventional method 37. For subject specific studies, 
certain articles were reviewed. Proper utilization of 
newer technologies along with the traditional teaching 
methods will certainly lead to a better understanding of 
gross anatomy and will eventually improve students’ 
performance 38. In a study conducted among 100 students 
of Saveetha Dental College, Chennai, it was found that 
about 75% of students feel that it is useful to learn 
through video tutorials for preclinical prosthodontics 
39. Flipped classrooms showed promising results among 
final year graduate students as compared to conventional 
classroom groups in the subject of conservative dentistry 
and endodontics. Designing the curriculum for flipped 
classroom lectures takes some additional time than 
conventional classes. The number of distinctions 
obtained in flipped classroom groups was higher than 
conventional classroom groups40. Technology has been 
very efficient in bringing new electronic gadgets. Audio 
visual aids deemed more effective 41. Now with the new 
technologies, many colleges and schools have started 
using smart boards instead of blackboard 42.

Creating videos, animations, and web sites can be 
helpful. Memorizing information becomes less important 
with the web available. Sharing customized apps, 
providing peer feedback, composing design proposals, 
keeping design journals can improve efficiency of digital 
methods.

Instructors also say that online classes can provide 
valuable resources for special needs students. For 
instance , teachers have indicated that students with 
learning disabilities contribute more to the course than 
they would in a typical classroom. This may be because 
of the increased anonymity in online courses.

In addition, shy students who would not ask questions 
in class appear to be more likely to participate and ask 
questions online due to the increased anonymity. Online 
learning can thus be particularly helpful in increasing the 
involvement of shy students or students with learning 
disabilities.

Narrative Teaching

There were primarily two methods of teaching- 
narrative and episodic, which were identified for 
fulfilling pedagogical roles based on previous literature.

Narrative and episodic are two contrasting modes of 
thoughts which can be used as two distinctive teaching 
and learning methods in education 43 and two distinctive 
teaching methods in online discussions 44.

Narrative has a Latin root that suggests close 
connection with knowledge or skillful practice 45. 
The essence of narrative is its approach of building 
knowledge through interactive dialogue. This method 
helps the learners construct their knowledge via 
engaging them in interactive dialogue with the content as 
well as the teacher. A number of studies 46,47 developed 
interactive activities for learners, allowed them to learn 
the subject through dialogue, and encouraged them to 
construct meaning through reflecting on and revising 
their understanding of the subject. Robertson suggested 
that narrative teachers engaged in dialog with learners 
provide a more effective method of teaching than non-
narrative or episodic teachers with a low degree of 
involvement in dialogue with the learners. Narrative 
teachers participate explicitly in online dialogue and 
build a common framework with students in which all 
further interactions grow. Knowledge is built in the 
narrative method by dialog in online discussions and 
authority and influence is established by asking questions 
and proposing ideas throughout the dialogue.

There is widespread interest in studying and using 
the narrative method as a way of knowing, learning 
and teaching in a variety of disciplines such as literacy 
criticism, philosophy 2,48 ,cognitive psychology, 
anthropology, research methodology 45,49 postmodernism 
teaching, learning, and curriculum 43, and interactive 
media in education 46,50,51 and online courses 52,53. 
Despite such interests, as Hazel suggested, the definition 
and characteristics of the narrative teaching method are 
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vague, specifically in online education.

Discussion Initiation - The main functions of 
discussion initiation are proposing goals, forming 
prompts for discussion, making group discussions, 
and setting norms and agenda (25, 26). Narrative is 
a transformative teaching mode which constructs 
knowledge while episodic is a mode of transmission in 
which knowledge is received.

Narrative instructors encourage learners to learn 
by creating and exploring the meaning on the basis of 
their own experiences, whereas episodic instructors 
allow students to receive prepared and lectured subjects. 
Narrative instructors provide a flexible syllabus and try 
to modify it based on student preferences during the 
course, while episodic instructors use a preplanned and 
fixed syllabus during the course.

Discussion Maintenance- The main functions of 
the maintenance of discussions include controlling and 
monitoring the discussion 54 and guiding, coordinating, 
energizing, and perpetuating discussion by seeking 
opinion and information. In addition, facilitating 
debate, commenting on posts, controlling engagement 
and changing the conversation speed are defined as 
management of the debate. 

Discussion Assessment- The duties of the instructors 
include roles to improve the level of conversation by 
providing input and creating a critical cycle between 
learners and instructors. 

The aim of narrative mode assessment is to help 
learners achieve a higher learning order while in 
episodic mode it is to calculate how often learners obtain 
a particular body of knowledge. Narrative instructors 
provide formative feedback during the course of the 
discussion that encourage students to improve their 
understanding while episodic instructors provide 
summative feedback at the end of the course.

Episodic Teaching

In the episodic method, knowledge is transmitted to 
students in online discussions and authority and control 
is imposed by applying rules such as setting required 
numbers and lengths of postings in discussion. Episodic 
instructors provide more space for students to collaborate 
and rely on each other to develop their understanding of 

the topic at hand 55.

The key difference between the two teaching 
methods is that analytical teaching is explanatory 
while narrative is interpretative. The analytical method 
suggested by Doll is very similar to the episodic method 
suggested by Robertson. In both methods, teachers 
are lecturers who are outside the learning process and 
explain the subjects so the learners receive the material. 
In episodic teaching, context is separated, knowledge is 
transmitted and received as well. The control is external 
56. Episodic instructions require summative feedback at 
the end of the course. 

Chickering’s Seven Principles 

Principle 1: Encourage Contact Between Students 
and Faculty

Blignaut and Trollip 57 and Young 58 indicate 
that most online students desire routine interaction 
with instructors and that they perceive themselves 
as learning more as a result of increased interaction. 
Students have also reported feeling less isolated when 
they have more interaction with the instructor 59. The 
faculty and administrators also indicate that the presence 
of teachers in the course is one of the most important 
success factors. Finally, increased interaction between 
the instructor and the student was not only considered 
important by students and faculty, but the increased 
interaction resulted in better academic performance. 

Principle 2: Develop a Reciprocity and Cooperation 
Among Students

Many studies indicate that students are more 
satisfied with online courses when they have a high level 
of interaction with other students 60. Studies also indicate 
that students perceive themselves as having learned 
more when they had high levels of interaction with other 
students and they felt more prepared to complete their 
assignments as a result of their interaction with other 
students 61.

Principle 3: Encourage Active Learning

They indicate that students need to relate the material 
to their own lives. This requires that students talk about 
what they are learning and write about it, not just 
memorize the material for tests. This type of pedagogy 
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is within the constructivist realm. It is learner-centered 
rather than teacher driven. Niederhauser, Bigley, Hale, & 
Harper 62 noted that their online students had improved 
in their ability to be self-directed and do independent 
research.

Principle 4: Give Prompt Feedback

Feedback can be an essential tool in order to focus 
on future learning efforts. Chickering and Gamson 
63 state that students should also be given frequent 
suggestions for improvement. Research suggests many 
online faculty agree on the importance of transparent 
and prompt grading among online instructors as a highly 
valued competency. Young also found that students 
support the principle of prompt feedback. In regard to 
giving feedback, Wang and Newlin 64 found that they 
could use feedback after the first week of class in order 
to encourage non-participating students to become more 
involved in the course.

Principle 5: Emphasize Time on Tasks

Many research studies suggest that more time is spent 
on learning tasks through internet courses. Bachman and 
Panzarine compared a traditional class to a class that 
had traditional and web components. The students with 
the components on the web spent more time interacting 
with other students and doing the course research. Other 
studies have found that students in online courses went 
beyond the assignment requirements, spending extra 
time on the course 65.

Principle 6: Communicate High Expectations

Suzanne Young found that online students thought 
teachers were more effective when they motivated 
students to perform at their best. Therefore, many 
students appear to want to be challenged to work hard. In 
addition, Niederhuaser found that their online students 
felt challenged and empowered to learn within the online 
forum. Finally, it has been shown that the constructivist 
approach employed in many online learning classes 
imposes high standards on learners 66 and has led to 
positive outcomes. 

Principle 7: Respect Diverse Talents and Ways of 
Learning

Research indicates that most instructors agree that 

a range of learning opportunities should be offered, 
but that most instructors still do not incorporate a 
variety of learning tasks 67. To allow them to integrate 
a range of learning activities, Smith and Valentine 
recommend further instruction for both conventional 
and online teachers. One way to make the courses more 
successful is by discussing a range of learning styles. 
For example, Suen 68 found that her students taking an 
online epidemiology class were demonstrating a variety 
of learning style preferences. Therefore, she effectively 
addressed these preferences using various options for 
learning such as small group discussions, telephone 
contact with other students, and email. Other teachers 
advocate using case studies, powerpoint presentations, 
and video conferencing.

EFFICIENCY AND EFFECTIVENESS

Learning is a social activity that is strengthened 
when instruction is carefully facilitated by an instructor. 
The instructor’s role and responsibilities in an online 
course involve carefully designed, primarily written 
communication with the learners. An effective instructor 
can provide corrective feedback and encouragement, 
motivating the students to stay on task and to achieve 
the learning goals. Online learning should not be 
an isolated, independent activity but rather one 
in which students and instructors are partners in 
learning. Effective communication is one of the most 
important elements of a successful online course. The 
demands of communicating in an online course can be 
overwhelming; the volume of e-mail messages alone can 
quickly become a huge burden. Hara and Kling 69 advise 
students and instructors to be realistic regarding their 
expectations and to learn to manage their involvement in 
the course so that it does not become problematic.

Flexibility is one of the most often cited advantages 
of online courses, according to both students and 
instructors. Students in Northrup’s 70 study reported 
that flexibility was one of the most important factors 
in choosing to learn online, even though most of the 
students reported that they could have taken a campus-
based course.

Providing meaningful examples for students helps 
them to make important connections with the course 
content. In a traditional classroom, students can easily 
ask an instructor to clarify fuzzy concepts. In an online 
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classroom, answers to those important questions are 
delayed, sometimes causing frustration and reducing 
motivation to learn. 

Students in the current study reported that the best 
courses are the ones in which instructors demand high-
quality work from the students. Marsh 71 addressed one 
of the myths related to effective teaching: Teachers who 
give students less work, fewer challenges, a slower pace, 
and higher grades are rewarded with higher evaluations 
for their teaching by the students. In fact, Marsh found 
that when teachers give more work that demands high 
quality, those teachers in turn are seen as more effective 
by students.

An online instructor must design the course in 
advance, preparing materials, schedules, assessments, 
and even discussion topics. Once the course begins, an 
effective teacher must give considerable attention to 
facilitating the course. The instructor is fully absorbed 
with communication, including e-mail, threaded 
discussions, and chats, and must work hard to meet the 
varied needs and demands of the students. This includes 
providing a structured yet comfortable classroom 
environment and communicating with students in a 
consistent, thoughtful, and personal way.

DIGITAL TEACHING METHODS

The future of higher education is likely to be 
driven by the willingness to adapt and grow with the 
use of technologies in teaching, learning, and research. 
Google Apps for Education (GAFE) is a powerful 
cloud-computing solution that works for students 
regardless of their location, time, or the type of device 
being used. GAFE is used by thousands of schools 
and universities worldwide to make effective use of 
collaboration tools for students and faculties, with the 
primary objective of enhancing teaching and learning 72. 
In particular, GAFE tools enable users to work together 
virtually on documents, presentations, and projects in 
the cloud. GAFE is used to develop course websites, 
as a complement to traditional classroom instruction, 
with the aim of delivering coursework to students. 
For this research study, a group of computer science 
students from the University of Ghana were surveyed to 
understand the impact of GAFE use on their performance 
and satisfaction. The study was conducted after in-class 
deployment of GAFE during the fall 2013 semester. 

When asked if using the GAFE-based course website 
improved their performance, over 84% answered “yes.” 
Additionally, about 91% of the participants indicated 
that they were more satisfied with the courses using 
GAFE than those using traditional methods of instruction 
with no or moderate use of technology, where the least 
proportion of content is delivered online; the remaining 
9% noted that they were moderately satisfied. Overall, 
the respondents were satisfied to some degree.

Other methods include creating videos, animations 
and other websites. Memorising information becomes 
less important with the web available 73. This improves 
quality learning instead of just memorising. Sharing 
customised apps, providing feedback, proposing design 
proposals, keeping online design journals can also 
be useful 74. Hybrid courses that are a combination of 
online and face to face meetings is gaining popularity 
and are more readily available in higher education. Some 
frequently used online applications include Google 
Classrooms, Zoom Cloud, Google Hangouts, Webinars. 
However, the allover problem in digital methods of 
education is the low persistence rate of students in online 
classes. 

LIMITATIONS

There is a low persistence rate of online students 
in research methods, classes which raises the question 
whether online teaching should be equally effective 
in a different course. There are limited resources, 
which include time and expertise, which may limit the 
opportunities for interaction. Some educational programs 
do not fit into an online setting. For such courses online 
teaching may not suffice.

FUTURE SCOPE

Instructions can leverage online interactions with 
peer experts, course content and assessment. Enquiring 
students and faculty will give better insights. This can be 
done by conducting surveys which have a considerable 
large sample size in order to have a significant result. It 
will help in assisting campus leaders in changing policies 
that will lead to improvement of teaching and learning 
conditions if necessary. Advancement of technology 
might be helpful in development of a user friendly 
successful app which could bring a revolutionary change 
in online teaching.
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Conclusion

Online teaching varies in a variety of ways from 
conventional courses including instructor and student 
positions, connectivity, interaction and versatility. 
However, little work has been carried out to explore 
student opinions on the features of successful online 
teachers.

It seems that, for expanding E-learning, a 
combination of online and face to face guidance can 
possibly have an acceptable effectiveness. Meanwhile, 
for archiving such combined methods, the appropriate 
ground, containing related hardware and software must 
be provided in universities.
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Abstract
Disinfection of root canal using root canal medicaments is considered to be an essential step for a successful 
endodontic treatment. Ideal requisite of intracanal madicaments is the disinfection of the root canal and 
rendering it free of bacteria without causing harm to the tooth and oral tissues. Most commonly used 
intracanal medicaments are calcium hydroxide, chlorhexidine and iodine potassium iodide. Sodium chloride 
is not preferred as a medicament due to its property of irritating the surrounding tissues. Dentin has an 
inherent inhibiting effect on intracanal medicaments as it has the buffering effect which tends to neutralise 
the pH of the medicaments rendering them with decreased antibacterial property. The antibacterial effect of a 
medicament indicates its level of action. More the antibacterial action, less the dentinal inhibition. A review 
of scientific literature was done using databases such as pubmed, google scholar, MESH and so on. The time 
frame of the articles taken is between 2000 to 2020. The results are based on previous studies done on this 
topic. Newer methods such as bioactive glass, photon induced acoustic streaming and gentlewave system 
were introduced to overcome this discrepancy in disinfecting the root canal. Even though the success rates of 
endodontic treatments are high, it can be improved by researching and using newer and better materials for 
elimination of bacteria. Thus, in this review we have analysed the relation between root canal medicaments 
and their inhibition by dentin.

Keywords: Root Canal Medicaments; Chlorhexidine; Calcium Hydroxide; Iodine Potassium Iodide; 
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Introduction

Success or failure of an endodontic treatment 
depends on many factors. One of the most important 
prerequisites is the disinfection of the root canal 
and rendering it free of bacteria. One of the common 
etiologies of periapical diseases is the invasion of the 
infected root canal by bacteria which can be the result 
of periapical inflammation which is also caused by 
bacterial infection1. Disinfection of the root canal using 
medicaments is considered to be an essential step for 
a successful endodontic treatment. In the modern days 
however, shaping and cleaning is preferred more as a 
means of disinfection2. But, cleaning and shaping, use 
of rotary and hand instrumentation, alone is not enough 
in cases of severe infections and in root canals with 
complex anatomies3. Instrumentation of canals with 
such anatomy, such as, oval shaped canals, can lead 
to buccal and lingual recesses or extensions which 

serves as a collection point for necrotic debris and 
biofilms4–7. This can lead to the failure of the treatment 
and recurrent infections8,9. Further disinfection after 
instrumentation is required in order to increase the 
success of the endodontic treatment. Usage of phenols 
and its derivatives and compounds of formaldehyde 
and formocresol, previously preferred, are now not 
used due to their action as irritants10. Formocresol is 
also said to lead to brain injury by anaphylactic shock. 
Biocompatibility and stability are properties important 
for root canal medicaments. The long acting activity and 
stability of calcium hydroxide has made it one of the most 
widely used medicaments. For a root canal treatment, a 
single visit treatment is considered advantageous over 
multiple visits11. In case of multiple visit treatment, 
calcium hydroxide is the most preferred medicament. 
Root canal medicaments act by disinfecting the root canal 
and rendering it clean and free of bacteria and infected 
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tissues12,13. The antibacterial effects of medicaments 
can be analysed by their action against microorganisms 
such as Enterococcus faecalis and Candida albicans. The 
more the antibacterial action, the lesser is the dentinal 
inhibition. Some of the most commonly used root canal 
medicaments are calcium hydroxide, chlorhexidine and 
iodine potassium iodide14.

Chlorhexidine is widely used as an irrigant and 
disinfectant and is mainly available in form of salts15. The 
original salts were CHX acetate and CHX hydrochloride. 
Both were replaced with CHX digluconate due to their 
insufficient solubility in water. CHX is a cationic 
molecule with a pH of 5.5 - 716. It has a central 
hexamethylene chain which connects two biguanide 
groups and has two symmetric 4-chlorophenyl rings in 
the sides. It acts better against gram positive bacteria 
than gram negative bacteria17. The bacterial cell wall 
is destroyed by the attachment of CHX to the surface 
of the bacteria rendering it permeable. The subsequent 
entering of the medicament into the bacteria causes the 
precipitation of the cytoplasm damaging the self repair 
mechanism. The function is usually bacteriostatic. 
Chlorhexidine was found to be inhibited by dentine 
powder Invitro. However, at higher concentrations, the 
effect of inhibition was not observed18.

Calcium hydroxide is the most commonly used root 
canal medicament. It has a high ph, 12.5 to 12.8, and 
has less solubility in water compared to tissue fluids19. 
It is not soluble in alcohol. When in the oral cavity, 
calcium hydroxide gets soluble in the tissue fluids on 
direct contact with the tissues. Calcium hydroxide 
exerts antimicrobial action by direct contact and high 
pH. It creates an alkaline environment which is not not 
suitable for microorganisms by release and diffusion of 
hydroxyl ions20. However, the rate of diffusion is slow 
due to the inhibitive and buffering action of the dentin. 
Some microorganisms are not susceptible to the action 
of calcium hydroxide. These include Enterococcus 
faecalis and Candida albicans21. CHX is usually used 
in combination with calcium hydroxide to improve 
its antimicrobial property22. Calcium hydroxide is 
inhibited in the dentin by the buffering action of dentin 
which neutralises the pH and reduces the antibacterial 
property23.

Iodine potassium iodide (IKI) when used as a 
2% solution, acts as a root canal disinfectant. When 
compared to sodium hydroxide, which is not used as 
a disinfectant much these days die to their bad odour, 
taste, cytotoxicity, damaging effect on dentin, harmful 
effects on the mechanical properties of nickel titanium 
instruments and its negative effect on the bond strength 
of bonding system, IKI has a pleasant odour, taste and 
lower toxicity24. IKI can penetrate deep until 1000 μm 
when irrigated in dentin for 5 minutes. It has rapid 
microbial activity against Enterococcus faecalis, 
Streptococcus sanguis, Fusobacterium, Pseudomonas 
aeruginosa, Bacillus subtilis, Escherichia coli, 
Staphylococcus aureus and Candida albicans25. It is 
generally used in concentrations ranging from 1% to 
5% with the minimum active concentration of IKI being 
1%. IKI also shows less toxicity and tissue irritation 
than chlorhexidine, camphorated monoparachlorhenol, 
formocresol and sodium hypochlorite. Combination 
of IKI with calcium hypochlorite tends to increase 
its antimicrobial properties26. The mechanism of 
action of IKI has not been clearly understood. The 
level of inhibition of dentin is dependent on the 
concentration of the medicament. However, IKI 
showed high antimicrobial properties in both high and 
low concentrations27. But, at diluted concentrations 
of 0.2% - 0.4%, the dentin exhibited strong inhibitory 
effect and if IKI is preincubated in dentin for 1 hour, 
the bactericidal effect was completely abolished. It is a 
possibility that dentin has limited capacity to inactivate 
IKI and a solution of stronger concentration remained 
viable and killed the bacteria in 5 minutes. In previous 
studies, the rapid loss of antibacterial activity has also 
been noted28.

Finally, this review is aimed at assessing the 
inactivation of root canal medicaments by dentin and its 
implications. 

Materials and Methods

A review of scientific literature was done in 
preparation of the manuscript. The relevant articles 
were collected from databases such as pubmed, google 
scholar, MESH etc. The Time frame of the articles are 
between the year 2000 to 2020. Around 25 articles were 
collected, analysed and reviewed. The articles were 
collected on the basis of containing keywords such as 
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root canal medicaments, inactivation, antimicrobial 
properties, dentin powder etc. All topics irrelevant to the 
subject are excluded. The results of this review are based 
on previous studies done by other esteemed authors.

INHIBITIVE AND BUFFERING ACTION OF 
DENTIN:

Calcium hydroxide is one of the main medicaments 
which displays its antimicrobial activity due to its high pH. 
A few earlier studies indicate that Enterococcus faecalis 
may survive in the root canal disinfected by calcium 
hydroxide, due to the buffering mechanism of dentin29. 
This action of dentin is against the pH rise by alkaline 
medicaments. The mechanism of action of calcium 
hydroxide medicaments is the ability of the medicament 
to dissociate and release calcium and hydroxyl ions 
which leads to increase in pH and ultimately results in 
bacterial cell toxicity30. However the dentinal structure 
has a buffering effect which causes pH variations and 
reduces the antimicrobial action of calcium hydroxide 
in the root canal. Such interaction between alkaline 
medicaments and dentine leads to negative impact 
on their performance and impaired disinfection of the 
canal31. In a previous study, it was observed that invitro 
inhibition of root canal medicaments such as calcium 
hydroxide was observed when the medicament was 
incubated with dentin taken from the canal walls as it 
reduced the pH significantly. On the other hand, dentin 
taken from the pulp chamber floor did not play such an 
active role of inhibiting the alkaline medicaments32. 
A 1.8% dentine powder prevented the eradication of 
Enterococcus faecalis by saturated calcium hydroxide 
solution.

TIME DEPENDENT INHIBITION OF 
MEDICAMENTS BY DENTIN:

It is a generalised opinion that medicaments tend 
to get inhibited and use their activity in the root canal 
environment. The inhibitory effect of dentin on calcium 
hydroxide due to its buffering action is seen to decrease 
with time33. In previous studies it was seen that the 
pH of the dentin located in the root canal was seen to 
increase from 6.2 to 7.4 in about 1 hour of placement 
and increased upto 10.8 within 24 hours of placement of 
the medicament34. The antibacterial property of calcium 
hydroxide is mainly mediated by the release of hydroxide 
ions into the surrounding aqueous environment and 

the rate of such ionic dissociation tends to increased 
time35–38. The synergistic effect of the hydroxide ions 
and iodoform aids in overcoming the buffering activity 
of the dentin leading to the rise in pH39.

INHIBITION OF IODINE POTASSIUM IODINE 
AND CHLORHEXIDINE DIGLUCONATE BY 
DENTIN:

The most effective inhibitors of chlorhexidine 
digluconate were seen to be dentin matrix and heat killed 
microbial cells40. Dentin which is pretreated with citric 
acid or EDTA tended to display only a slight inhibition of 
the medicament41. Similar to calcium hydroxide, while 
dentin displays inhibition of the medicament within 1 
hour of administration, the level of inhibition decreases 
with time and no inhibition is seen at 24 hours of 
application of the disinfectant. IKI can also be inhibited 
by dentin, dentinal matrix and heat killed microbial cells 
and application of EDTA to dentin lead to little or no 
inhibitory effect42. IKI is a strong medicament and does 
not get inhibited at high and medium concentrations43,44. 
Different components of the dentin are responsible 
for inhibition in divergent patterns of the antibacterial 
activity of chlorhexidine digluconate and potassium 
iodide. Inorder to lessen the inhibitory effect, it is 
better to chemically heat dentin before application of 
medicaments45.

ASSESSING THE ERADICATION OF 
Enterococcus faecalis BY MEDICAMENTS IN 
PRESENCE OF DENTIN:

In most medicaments, the inhibitory effect of dentin 
would not be observable at a higher concentration46.
Calcium hydroxide tends to completely lose activity 
against Enterococcus faecalis in presence of dentin47. 
Presence of dentin induces a strong inhibitory 
effect on diluted iodine potassium iodide whereas a 
stronger solution of IKI displayed reduced activity 
against Enterococcus faecalis48. While chlorhexidine 
digluconate showed reduced activity against dentin 
initially, extended incubation, upto 24 hours, leads to 
loss of 99% viability of bacteria. Sodium hypochlorite 
also displays inhibition by dentine and is also not much 
preferred as a disinfecting agent11.

NEWER METHODS OF ROOT CANAL 
DISINFECTION:
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Newer and better methods of root canal disinfection 
are developed in order to get better results49. Bioactive 
glass can be used as an alternative to calcium hydroxide50. 
Bioactive glass which contains silicon dioxide, sodium 
oxide, calcium oxide and phosphorus pentoxide has a 
superior disinfecting effect. It does not irritate or affect 
dentin and can induce dentin mineralisation51. It is also 
used as an intracanal dressing. The antibacterial effect 
of bioglass increases when mixed with dentin unlike 
other medicaments which get inhibited52,53. Chitosan 
nanoparticles act synergistically with chlorhexidine 
inorder to eliminate qmore number of colony forming 
units54. Photon induced acoustic streaming of 
antibacterial fluid within the canal by creating successive 
shockwaves55. Another system known as Gentlewave 
system aids in cleaning the root canal by generation of 
various broad spectrum sound waves through different 
physical, chemical and biological mechanisms56.

Limitations:

Even though studies have been made to analyse 
the inhibition of medicaments by dentine, no adequate 
quantitative data is available. Since disinfection is a 
technique which has been used for a longer time, dental 
practitioners are skeptical to try newer products. The 
mechanism of action and inhibition of some medicaments 
are not yet available and have to be researched upon.

FUTURE SCOPE:

Further research can aid in discovery of newer 
products with better properties and functions. Usage 
of newer techniques can create better treatment plans 
and treatment success rates. Since disinfectants are 
commonly used materials for endodontic procedures, 
ways to overcome inhibition can go a long way for 
success of the treatment in the long run. Awareness must 
be created among dentists about the availability of newer 
products that can help expand their horizons and aid in 
doing better clinical treatments.

Conclusion

The success rates of endodontic treatments are 
high and can be improved by using newer and better 
materials for elimination of bacteria. Consideration 
of the medicament’s therapeutic action and level of 
inhibition based on the type of treatment is crucial. 

Newer materials can be researched upon as many of the 
commercial preparations fail to fulfil the requirements 
for an ideal root canal medicament. Thus, we have 
analysed the relation between root canal medicaments 
and their inhibition by dentin.
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Abstract
The frequent use and misuse of the currently used therapeutic agents have led to the evolution of resistant 
strains of common pathogens as well as increased incidence of adverse effects associated with their usage. 
Hence, the search for phytochemicals isolated from plants is considered as a good alternative source. The 
minimum number of plant species worldwide has been phytochemically investigated until date, there is 
a great potential for discovering novel bioactive compounds and drugs. The design and development of 
herbal nanoparticles have become frontier research in the nanoformulation arena. Curcumin, a hydrophobic 
polyphenol (diferuloylmethane) is a potent Phyto molecule obtained from turmeric (Curcuma longa, Family-
Zingiberaceae) has a wide range of biological activities in chronic diseases and a large number of in-vitro 
and invivo studies in both humans and animals reported that curcumin has provoked properties like anti-
inflammatory, antioxidant, antimicrobial, antiseptic, antimutagenic, hepatoprotective and immunostimulant. 
Due to these properties, it is quite useful in dentistry. It has a role in the treatment of periodontal diseases 
and oral cancers. But the clinical application of curcumin was limited due to its poor oral bioavailability, 
which may result from its poor water solubility, its poor pharmacokinetic profile, rapid metabolism, and 
rapid elimination which ultimately results in poor bioavailability upon oral administration. Therefore the 
introduction of novel drug delivery technologies gained the importance to achieve modified delivery of 
herbal drugs by increasing the therapeutic value and provides a solution towards increased bioavailability 
of curcumin. However, there is a scarcity of research and information in this field and much work is needed 
to further investigate the pharmacokinetics, enhance the delivery at the target tissue, the bioavailability, and 
the medicinal value of curcumin. In this review, various nanoparticles, micellar formulations, cyclodextrin 
inclusion compounds, and liposomes have been reported in order to improve the bioavailability, solubility, 
and efficacy of curcumin.
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Introduction 

Medicinal plants are used as a traditional treatment 
agent for numerous human diseases. Plants are the 
main source of different types of phytochemicals with 

numerous biomedical applications and can be used for 
the management of many diseases like diabetes, cancer, 
hepatotoxicity and microbial infection 1,2,3,4,5, 6,7. 
Nanotechnology is a rapidly growing field and plays an 
important role in most of the advanced sciences, medicines, 
and technology areas. It led to the development of novel 
strategies to manipulate minute particles resulting in 
the production of nanoparticles .Nanoparticles prepared 
from plant materials such as selenium,zinc oxide ,silver 
are extensively explored for their therapeutic potential 
in many diseases 8,9,10,11,12,13,14,15. Curcumin is a 
yellow-colored phenolic compound extracted from the 
spice herb Curcuma longa. It has attracted particular 
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attention in dentistry due to its broad spectrum of 
biological and pharmacological activities, such as anti-
inflammatory, anti-oxidant, anti-microbial,anti-tumor, 
anti-coagulant, anti-virus properties. Curcumin is a 
safe, non-toxic, and effective alternative for many new 
drugs16. Commercially available curcumin contains a 
mixture of 75 % curcumin,15%demethoxycurcumin, 
5 %bisdemethoxycurcumin, and volatile oils. 
Nevertheless, the majority of the orally administered 
curcumin is detected in urine and feces, traces are 
detected in blood plasma17. Although 10 or 12 g/mL of 
orally administered curcumin in humans leads to serum 
curcumin level of 50 ng/ mL, it is lower than a value to 
achieve curcumin therapeutic effects such as controlling 
inflammation, cell growth, apoptosis, etc 18. The low 
bioavailability of curcumin is due to its low water 
solubility, instability in low pH values results in difficult 
absorption, and limited clinical use . At the same time, 
after oral curcumin dosing, it is rapidly metabolized in 
the intestine 19.In order to overcome these limitations of 
curcumin by novel drug delivery systems and to improve 
the Curcumin bioavailability.

NOVEL DRUG DELIVERY SYSTEM OF 
CURCUMIN:

Solubility enhancement by manipulation of 
crystalline forms: 

Manipulations of the crystalline state are one of the 
classical methods to increase solubility or the dissolution 
rate of insoluble curcumin 20.

Amorphous form of curcumin :

Amorphous forms non-crystalline materials and 
their structure similar to that of a frozen liquid. They 
are thermodynamically unstable and most energetic 
forms, which may result in higher solubility or a 
higher dissolution rate . Oral absorption of amorphous 
curcumin was studied in rats. The study reported that 
the absorption of the amorphous material was rather 
rapid, the oral bioavailability (AUC) was significantly 
improved.

Solid dispersions: 

Solid dispersion technology transforms crystalline 
materials into amorphous materials. Here, an active 
substance ( crystalline )embedded in a carrier is 

transformed into an amorphous form in the dispersion. 
This method is used to improve the dissolution and 
bioavailability of Curcumin21. A few curcumin solid 
dispersions were recently studied in rats. These results 
suggest that manipulation of the curcumin crystal itself 
has limited potential for absorption enhancement, 
while amorphous curcumin in solid dispersions led to 
significant increases in bioavailability 22.

Complex formation:

Cyclodextrins (CDs) are cyclic oligosaccharides 
that can sequester insoluble compounds within their 
hydrophobic cavity, resulting in improved solubility 
and enhanced chemical or enzymatic stability. A 
hydroxypropyl-β-CD inclusion compound with curcumin 
showed enhanced oral absorption in a rat study23.In a rat 
study, cyclodextrin led to 10-20-times greater amount of 
total curcumin in the plasma than pure curcumin powder 
after oral administration. Bioavailability was about 
0.2%, which is four times that of standard curcumin.

Phosphatidylcholine complexes :

A molecular complex of curcumin with 
phosphatidylcholine can be formed by refluxing in 
organic solvents. These carriers can increase permeability 
by interacting with membrane components24. Meriva 
is a product composed of complexes of curcuminoids 
(curcumin I, II, and III) with lecithin (mainly 
phosphatidylcholine). Plasma concentrations of the 
three components were assayed after oral administration 
to healthy volunteers. Of note, complex formulation 
increased the absorption of curcumin II much more 
than that of curcumin I 25. Thus, the major plasma 
curcuminoid after administration of the complex was not 
curcumin I but curcumin II .

Nanoparticles:

Nanoparticles can provide greater penetration of 
membrane barriers because of their small size. Besides 
their size, their potential for targeting specific organs 
through modification makes them excellent drug carriers 
. The other advantages of this technology include its 
simplicity, ease of scale-up, and narrow particle size 
distribution.

Nanocrystal solid dispersion of curcumin: 

It was prepared using the NanoMill-01 wet-
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milling system, in which polystyrene beads micronized 
curcumin crystals 26. The resulting nanosuspension was 
composed of curcumin, hydroxypropyl cellulose SL, 
sodium dodecyl sulfate (SDS), and water .

Polymeric nanoparticles:

Due to the small size and excellent biocompatibility, 
polymeric nanoparticles can circulate in the bloodstream 
for a longer time. The widely researched synthetic 
polymers include chitosan poly(D, L-lactide co-
glycolide) (PLGA)and PEG for the curcumin nanoparticle 
formation 27. These polymers can be combined to form 
copolymers, which could be a promising drug carrier for 
the site targeting and sustained action.

Solid lipid nanoparticles:

SLNs are made up of natural or synthetic lipids 
or lipids, such as lecithin and triglycerides, which are 
solid at human physiological temperature 28. It has 
unique properties such as smaller size, larger surface 
area, the interaction of phases at the interfaces, and 
these are attractive for their ability to improve the 
performance of pharmaceuticals and other materials. 
Kakkar et al,2011 prepared curcumin-loaded solid lipid 
nanoparticles (C-SLNs) for the improvement of its oral 
bioavailability29.

Liquid formulations:

Liposomes are closed spherical vesicles consisting 
of the lipid bilayer that encapsulate an aqueous phase in 
which drugs can be entrapped 30. With the advantages 
of high biocompatibility, easy preparation, and 
chemical versatility used to improve the therapeutic 
activity and safety of drugs for many years 31. So, 
liposomes have found wide application in enhancing 
curcumin’s bioavailability and efficacy. All curcumin-
containing formulations were effective in inhibiting cell 
proliferation in vitro cell culture.

Self-emulsifying drug delivery system:

It is used to solve the low bioavailability problems 
of poorly soluble drugs. When such a liquid system 
is released in the lumen of the GI tract, it disperses to 
form a fine (micron/nano) emulsion with the aid of GI 
fluid. This leads to the in situ solubilization of the drug 
that can subsequently be absorbed 32. The self-micro 

emulsifying delivery system can significantly increase 
curcumin dissolution in vitro and bioavailability in vivo 
studies 

Micelles:

The self-association of amphiphile into small 
aggregates (diameter less than 100 nm) is called 
micelles. In aqueous solution, the aggregates have a 
hydrophobic core surrounded by a hydrophilic layer. 
The hydrophobic drugs are then dissolved in the core, 
thus forming an aqueous solution of the drugs usually 
for parenteral dosage33. Wu et al,2011 designed a class 
of water-dispersible hybrid nanogels for intracellular 
delivery of hydrophobic curcumin34.

DENTAL APPLICATIONS OF TURMERIC :

Periodontal problems:

Topical application: It provides relief from 
periodontitis and gingivitis. It is recommended to rub the 
gums and teeth with this paste twice daily.

Mouthwash: The chlorhexidine gluconate as well 
as turmeric mouthwash can be effectively used as an 
adjunct to mechanical plaque control methods in the 
prevention of gingivitis and plaque35.

Subgingival irrigant :

A 1% curcumin solution can cause a better resolution 
of inflammatory signs than chlorhexidine and saline 
irrigation as a subgingival irrigant 36.

Pit and fissure sealant:

Pit and fissure sealant reduces the incidence of dental 
caries on the tooth surfaces. Acrylic monomer and one 
colorant selected from the group consisting of annatto 
extract, turmeric extract, and β-Apo-8’-Carotenal help 
to produce the pit and fissure sealant. 37,38.

Anticancer properties:

Curcumin has an anti-cancer property due to its 
effect on biological activities of carcinogenesis including 
oncogene expression, cell cycle regulation, apoptosis, 
tumorigenesis, and metastasis 39. It can be used in the 
treatment of oral cancer. It potentiates the effect of 
chemotherapy and enhances the effect of radiotherapy. 
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Precancerous lesions :

Its role in the treatment of various precancerous 
conditions like oral submucous fibrosis, leukoplakia, 
and lichen planus has also been studied . The local 
symptoms of burning sensation and pain were reduced 
and partial reversal of opening of the mouth was also 
observed 40.

Conclusion

Low oral bioavailability is one of the major reasons 
for curcumin unsuccessful in achieving therapeutic 
outcomes in spite of its pharmacological properties. In 
order to increase its absorption through the intestinal 
membrane, a higher concentration at the membrane 
surface is most important. Curcumin delivery systems 
with increased solubility and stability, or accessibility, 
in or to the GI tract, were introduced. In addition 
to the advances in delivery technology, simple and 
reproductive analytical methods should be developed. In 
the near future, with advances in science and technology, 
the therapeutic or preventive benefits of curcumin are 
expected to surface.
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Abstract
Oral lichen planus(OLP) is a common chronic mucocutaneous disorder with an immune mediated 
pathogenesis. Etiology of OLP is unknown, but it is thought to be the result of an autoimmune process with 
an unknown predisposing factor. The clinical presentation of OLP ranges from mild painless white keratotic 
lesions to painful erosions and ulcerations. It has various oral manifestations with the reticular type being 
the most common. The erosive and atrophic variants are less common but most likely to cause symptoms. 
Topical corticosteroids constitute the mainstay for symptomatic lesions of OLP. The aim of this study is to 
investigate the prevalence of reticular variant of oral lichen planus.Materials and Methods: In the present 
study a total of 68 patients were included. The demographic, clinical and treatment details were recorded. All 
the collected data was analyzed by SPSS IBM software Results: Among 63 patients with OLP 60.3% were 
females showing a bilateral involvement in the buccal mucosa (92.1%) with P<0.05. The reticular variant 
constituted (37.1 %) of all the total cases and erosive variant was the most common (57.1%).Corticosteroids 
were the most common drug. Conclusion:Within the limitations of the study it is evident that OLP has more 
female prevalence, erosive form was more frequent followed by the reticular form of Lichen planus. Buccal 
mucosa was the most commonly affected site and majority of the patients were treated using Corticosteroids.
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Introduction

The term Lichen planus (LP) is derived from the 
Greek word “leichen” meaning tree moss and the Latin 
word “planus” meaning flat1. Erasmus Wilson first 
described the condition LP in 1869, as a chronic disease 
affecting the skin, scalp, nails and mucosa, with possible 
rare malignant transformation.2

Oral Lichen Planus (OLP) is a chronic inflammatory 
disease, it is the mucosal counterpart of cutaneous 

lichen planus. The disease affects 0.5-2% of the general 
population. This disease most commonly involves middle 
aged patients of 30-60 yrs age group and females are 
more prone with the ratio of 1.4:13. Children are rarely 
affected. The clinical history confirms the relationship 
between OLP and oral cancer. Therefore it should be 
considered a precancerous lesion, however the malignant 
transformation rate is around 6% only and is considered 
as an oral potentially malignant disorder(OPMD).1

The pathogenesis remains unknown,although recent 
data have shown that immunological mechanisms may 
play an important role as a causative or contributing 
factor4. It is a T-cell mediated autoimmune disease in 
which the auto-cytotoxic CD8+T cells trigger apoptosis 
of the basal cells of the oral epithelium5. Oral Lichen 
Planus can be associated with other autoimmune 
disorders such as myasthenia gravis, alopecia areata, 
vitiligo & ulcerative colitis. Some patients with OLP 
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have a higher concentration of serum antibodies against 
desmoglein compared to healthy controls, which may be 
another indication of involvement of autoimmunity in 
the pathogenesis of OLP6.

In 1968, Anderson divided OLP into 6 clinical 
forms: reticular, plaque-like, papular, atrophic, erosive 
and bullous7. It is not uncommon for the same patient 
to present with multiple forms of OLP. Among these 
types reticular and erosive types are the main types The 
reticular lesions, the most recognized form of OLP, are 
often asymptomatic and appear as multiple papules with 
a network of small, raised, whitish-gray, lacy lesions 
referred to as Wickham’s striae8. Wickham’s striae are 
usually bilateral and seen on buccal mucosa, mucobuccal 
fold, gingiva and rarely on palate, tongue and lips9. 
OLP involving the gingiva is termed as “desquamative 
gingivitis” which 10clinically manifest as a fiery red 
erythema of attached gingiva. OLP lesions which are 
associated with patchy brown melanin deposits are 
termed as inflammatory melanosis11.

Erosive OLP presents as presents as a mix of 
erythematous and ulcerated areas surrounded by finely 
radiating keratotic striae. The lesions of erosive OLP 
migrate overtime and tend to be multifocal. Patients 
with this form of OLP can often present with symptoms 
ranging from episodic pain to severe discomfort that 
can interfere with normal masticatory function12. OLP 
lesion, especially the erosive variant is associated with 
poor oral hygiene. It remains to be known if the lesion 
secondarily impacts the ability of the patient to maintain 
a good hygiene or the poor oral hygiene is a contributor 
to the lesion.13,14 The prognosis of this lesion in good 
with repeated bouts of relapses and remissions and the 
erosive variant alone has a malignant transformation 
potential.15 The variants OLP which are likely to undergo 
malignant transformation are also capable of showing 
changes in the salivary m-RNA.16. Interestingly none of 
the OLP lesions are associated with the usage of tobacco 
habits.17,18The plaque form of OLP mimics leukoplakia 
in that appears a white homogenous, slightly elevated, 
multifocal smooth lesion, affecting the tongue & buccal 
mucosa19. Bullous and papular forms are rare in the oral 
mucosa.This retrospective study is done to assess the 
prevalence of reticular lichen planus among oral lichen 
planus patients.

Materials and Methods

In this retrospective study the archived patient 
records of the department of Oral Medicine and 
Radiology, Saveetha Dental College were collected and 
the data was assessed from the time period of March 
2019 - April 2020. From the records of 86000 patients all 
known cases of OLP were picked up. Ethical clearance 
was obtained from the Institutional Ethics Committee 
of Saveetha Dental College (ethical approval number 
: SDC/SIHEC/2020/DIASDATA/0619-0320). The 
main advantages of this study were that the data was 
all prevalidated and the main disadvantages were that it 
was an unicentric study and only a single ethnicity of the 
population was studied.

The patient records were reviewed and analyzed, 
variables recorded were the age, gender, variant of 
OLP, the site of the lesion and the therapy used. The 
assessment was done by 2 observers. The data was 
randomly cross verified by either recalling the patients 
or having telephonic conversations with the patient. 
The internal validity of the study was established as the 
data was collected from a verifiable and standardised 
database. The external validity is established as the data 
is from a clinical setup which is duplicatable.

The collected data was entered into Microsoft Excel 
and exported to SPSS IBM software. chi-square test was 
done which was used to study the association between 
site and occurrence of the lesion ; and therapy and the 
variant of the lesion by chi-square analysis.

Results and Discussion

A total of 63 cases of oral lichen planus were taken 
during the study period. Among them 39.7% were male 
and 60.3% were female[Table-1],aged (26-73) years with 
a mean of 38.5 years. The prevalence of OLP according to 
the affected site when analysed shows the most common 
site of involvement to be the buccal mucosa[Fig-1] 
which is statistically significant. The study also showed 
the distribution of various forms of lichen planus erosive 
pattern was more in number followed by reticular 
pattern of lichen planus[Fig-2].According to the therapy 
used in treatment of oral lichen planus when analysed 
reveals 81% were treated using corticosteroids and 19% 
were treated using a combination of corticosteroids and 
antihistamines, among which Corticosteroids were the 
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most used line of treatment in OLP patients[Fig-3], which is statistically signifi cant.

Table-1 : Gender distribution of the cases.

GENDER PERCENTAGE

Male 39.7%

Female 60.3%

Figure 1: This is a clustered bar graph representing the association of the site of occurrence of the lesion 
with the total number of patients on a gender basis. The X axis represents the site of occurrence of the lesion 

and Y axis represents the total number of patients. The blue colour represents the male gender and green 
colour represents the female gender. A total of 58 patients presented with lesions in the buccal mucosa out of 
which 23 (36.51%) were males and 35(55.61%) were females and 5 patients in the gingiva of which 2(3.17%) 

were males and 3(4.76%) were females. A chi square analysis was done to compare the gender and site of 
occurrence which gave a P value - 0.043 (P<0.05) which is statistically signifi cant indicating buccal mucosa is 

the most predominant site for the occurrence of the lesion. 
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Fig-2: This is a bar graph showing the relative frequency of variants of Oral Lichen planus with the total 
number of patients.The X-axis represents the variants and Y-axis represents the total number of patients.

The blue colour represents the various clinical variants. The most commonly seen in the erosive type 
36(51.75%)of Oral Lichen planus was the most prevalent type followed by reticular variant 20(31.75%). The 

other types namely papular had 4(6.35%) of cases , pigmented 2(3.17%) and bullous 1(1.59%)

Fig 3: This is a clustered bar graph showing the association between therapy used for the different 
variants of oral lichen planus with the total number of patients. X-axis gives the clinical variants and 
y axis gives the total number of patients.The blue colour represents corticosteroids and green colour 

represents corticosteroids& antihistamines. In the reticular variant 18(25.87%) of patients were prescribed 
corticosteroids and 2(3.17%) of patients prescribed both drugs. In the erosive variant 26(41.27%) of patients 

were prescribed corticosteroids and 10(15.87%) of patients prescribed both drugs.In the papular variant 
4(6.35%) patients were prescribed corticosteroids. In the pigmented and bullous 2(3.17%) and 1(1.59%) of 

patients were prescribed only steroids. A.Chi-square analysis was done to compare the clinical variants with 
the therapy used for treatment which gave a P value-0.049(P<0.05) which is statistically signifi cant implying 

steroids as the most common drug.
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On analysis of the data, it was found corticosteroids 
were used predominantly in the management of reticular 
OLP while the combination of antihistamine and steroid 
was used in the management of erosive OLP. 

According to the World Health Organisation OLP 
is categorized into a group of potentially malignant 
disorders20, while its most severe complication is the 
progression into oral squamous cell carcinoma. It 
accounts for 90% of malignant tumors in the head and 
neck region. It is commonly diagnosed in middle aged 
individuals. It is a multifactorial disease. The malignant 
process is based on increased proliferation of basal layer 
cells under the influence of mediators from inflammatory 
infiltrate that activate different pathways leading to 
tumor formation21.

Reticular lesions that are asymptomatic22 generally 
require no therapy but only watchful observation. 
In general management should be aimed at treating 
atrophic and erosive/ulcerative lesions, alleviating 
accompanying symptoms and reducing the potential risk 
of malignant transformation23. Topical corticosteroids 
are available adhesive vehicles or can be used as mouth 
rinses24. Empirical evidence suggests that mouth rinses 
are of value to patients with wide spread OLP. Systemic 
steroid therapy is reserved for patients in whom lesions 
are recalcitrant to topical steroids.Steroids are generally 
used in the management of several immune mediated 
disorders.25

The histological findings of OLP are a number 
of epithelial changes, the amount and extensions of 
which vary. They include epithelial orthokeratotic 
hyperkeratosis, hyperkeratosis, parakeratosis, epithelial 
atrophy or hyperplasia, acanthosis,saw-tooth rete pegs, 
liquefaction and degeneration, single cell necrosis 
called colloid bodies25,26. The superficial dermis 
shows a dense, well-defined, band-like inflammatory 
infiltrate composed of lymphocytes and macrophages27. 
Histological evaluation is also important as solely 
clinical criteria may result in false-positive findings for 
lesions similar to OLP.

In this retrospective study we assessed the 
demographic and clinical features of oral lichen planus 
patients along with the therapy used for treatment. In 
this study we observed that out of 63 patients, there was 
more of female prevalence than males, females were 

60.3% which was in accordance with Mostafa Betal, 
who found 68.7% females were affected by OLP28. This 
was also seen in MCarbone et al; study where more than 
60% of the patients affected by OLP were females29.On 
the contrary Anita D Munde et al in their study showed 
that 61.7% males were affected whereas our study 
showed only 39.7% of male prevalence9. Others like 
Rohan et al also showed 75.4% male prevalence in oral 
lichen planus30.

Bilateral involvement of buccal mucosa was seen in 
92.1% of the patients followed by gingiva in our study. 
Soma Susan et al also showed similar results in their 
study where 77% of the patients showed presence of 
OLP in the buccal mucosa. Munde et al also showed that 
buccal mucosa was the most affected site.

Our study showed that the erosive form of Lichen 
Planus was the most prevalent clinical type which 
was not in accordance with Rohan Sachdev et al, 
their study showed 67.6% of reticular variant of oral 
lichen planus31. Carbone et al’s study revealed that 
42% of the patients were using topical corticosteroids, 
whereas our study showed that 81% of the patients were 
using corticosteroids. Along with steroids nutritional 
supplements also can be prescribed for the patients.32,33

The data for this study had been obtained from 
our internal archives and similar studies that have been 
done in the past had matching results with the existing 
literature evidence.33 There have also been observational 
studies done from the archived database which has 
yielded positive results. 10,34

The limitations of this study was the smaller sample 
size and the follow up with the recurrence potential of 
the lesion is not recorded. A future study incorporating a 
larger sample size might be required.

Conclusion

Our study shows that the erosive variant of OLP 
which is the symptomatic variant while the reticular 
variant which is asymptomatic is the second most 
commonest variant. Patients with OLP should be 
counselled as the nature of this chronic condition and 
different approaches of treatment. Patients should be 
informed that they may experience altering periods of 
symptomatic remission and exacerbation. Clinicians 
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should maintain a high index of suspicion for all intraoral 
areas that appear unusual. This vigilance is especially 
important in patients with Oral Lichen planus as it has 
the potency to transform into a carcinoma.
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Abstract
Mentor Mentee is a symbiotic relationship which is aimed at advancing academic excellence and career 
satisfaction for both mentor mentee equally. Mentors play a vital role in providing emotional and career 
support thereby prominently helpful in the decision making process. They are capable of making diverse 
conditions for mentees which promotes the level of confidence and leadership equalities in them. Effective 
mentorship is one of the determinants for academic success.The mentors must be able to create a network 
of support for the mentees, and maintain balance to manage the stress through effective communication 
which will help to facilitate desirable attributes and practices. Mentors must be able to plan, organize, 
manage meetings and create a schedule for maximizing academic success . The significant mentor mentee 
relationship is often challenged by increased academic work , managing stress and multiple work at a time. 
The mentors act as a catalyst for advancing academic ranks, career selection, leadership roles, income and 
overall job satisfaction. There must be a need to cultivate an efficient mentoring relationship , chosen from 
the mentees perspective and propose a strategy of managing up to guide the mentees action. Positive mentor 
mentee relationships are pivotal for advancing academic success and career satisfaction.
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Introduction

Mentoring has been defined as a part of the nurturing 
process in which a skilled and/or an experienced 
person, serves as a role model, teaches , encourages and 
counsels a less skilled and/or less experienced person for 
the purpose of promoting the latters professional and/
or personal development 1. It is mostly considered as 
a lifelong process particularly important for the career 
development in academic medicine and plays a vital role 
for the mentee to develop confidence in his/her own work 

2. They facilitate various fields of interest such as career 
selection , career advancement, publication productivity 
and achievement of grant funding 3.

Mentor Mentee is a symbiotic relationship which 
is aimed at advancing career and career satisfaction for 
both the mentor mentees equally4. Ideally, it is classified 
as a dynamic collaborative, reciprocal relationship 
focused on a mentees personal and professional 
development . Mentees benefit from various mentors in 
order to gain exposure to a wide variety of style, opinion 
and experiences 5 . 

Effective mentorship is one of the determinants 
for academic success 6 . To enhance the development 
of mentorship within academic institutions and prevent 
deterioration of these vital relationships, it is necessary 
to understand the effect of mentorship on the lives of the 
mentor and the mentee as well 7. However, the significant 
mentor mentee relationship is challenged by increased 
academic work, managing stress and multiple work at 
a time. The variables associated with this symbiotic 
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relationship involves the impact on intervention of 
productivity and on career satisfaction 8.

Mentors play a crucial role in facilitating the 
establishing the priorities of the mentees and trajectories 
9. They act as a catalyst for obtaining advancing 
academic ranks, career selection, leadership roles, 
income and overall job satisfaction. Mentors need to 
be approachable, accessible,altruistic,understanding , 
patient, honest and dedicated.

The mentees tend to develop a positive relationship 
with their mentors by asking support, developing 
resources that will refine the mentors skills. They 
need to be open minded and must gain the courage to 
ask questions openly along with the ability to manage 
multiple responsibilities at a time 10. The aim of this 
review is to explore the phenomenon of an efficient 
mentor mentee relationship. Moreover to evaluate the 
prevalence of the mentorship and its effect on career 
development.

Characteristics of Efficient Mentorship Relationships

Mentor Mentee relationship is built on the basis of 
mutual respect and open communication between the 
mentor mentee in order to express a clear expectation of 
view thereby advancing academic success 11.

In particular, both the mentor mentee must develop 
passion to succeed in his/her own career. Moreover 
commitment, hard work and dedication plays a 
significant role in empowering career success and 
facilitating successful relationship 12. Regular contact 
must be maintained between the mentor mentee inorder 
to develop trust between the mentor and mentee and 
evaluate their progress thereby making their mentees 
accountable for their actions towards their respective 
goals 13. Good and efficient mentorship is vital for career 
success,developing leadership and communication 
skills.

Roles of A Mentor

Mentors play a key role in establishing connections 
with potential research collaborators, preparing 
manuscripts, presentations, academic reports, providing 
networking opportunities, advising on career progress 
and providing navigation on management on career 
progress and providing navigation on management of 

various responsibilities at a time 14. Efficient mentors 
tend to check the strength and weakness of the mentees 
along with the working on behavior,management 
, personal communication, professional ethics , 
collaborative alliance15. They facilitate guidance in 
decision making,thereby making a distinction between 
telling the mentees on what to do and help the mentee to 
make a decision 16. Mentors balance power and develop 
a positive relationship between the mentees. They help 
the mentees to gain confidence in all the work they do 17. 

Impact on Personal Development and Career 
Guidance

Mentorship plays a vital impact on enhancing career 
guidance and management of personality characteristics. 
Mentors are capable of making diverse contributions 
for mentees which can help open doors to opportunity 
. These mentees can help open doors to opportunities. 
These must be a need to cultivate efficient mentoring 
relationships, chosen from the mentees, prospective 
and propose strategy of managing up to guide mentees 
actions 18. They play a vital role in enhancing careers 
particularly for the medical students, fellow technicians, 
physicians in various other disciplines. According to 
the studies conducted by Wingard, it was noted that in 
a structured mentoring program for the junior faculty 
at the University of California San Diago, the program 
was multifaceted and included many professional 
development workshops, career planning, counseling 
sessions, formal mentoring sessions and community 
network building. The programs significantly increased 
self assessed confidence in the mentees academic 
roles and skills in various fields of interest such as 
professional development, education and administration 
with increase in self efficiency screen of 52%, 33% and 
76% respectively 19. 

Effective Communication

Open communication is one of the most vital 
aspects in enhancing interpersonal and professional 
trust with the mentees 20 . The modes of communication 
include verbal and non verbal cues, digital/handwritten 
materials of encouragement. Efficient communication 
facilitates supportiveness,personal engagement, well 
chosen words, confidence, integrity, credibility which 
acts as an integral part of the communication with the 
respective mentee 21. The mentors must develop a habit 
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of efficiently listening to their mentees at all times as 
staying focused and being a keen listener is a key to 
being a successful mentor 22. They need to develop the 
willingness to have the openness to investigate, consider 
multiple views of their mentees.This will help to reduce 
conflicts and attain a sustainable relationship 23.

The mentees must develop the habit of sharing their 
views openly even if it differs from the mentors point of 
view. This will help to improve efficient communication 
skill development and problem solving skills 24. The 
mentees must get acquainted with their mentors and 
focus on techniques towards academic success.

Collaborative Problem Solving

Stress is a main barrier that comes across the mentor 
mentee relationship25. Therefore,it’s necessary for 
the mentors to assist their mentees in identifying the 
root cause of the problem thereby helping the peers to 
advance problem solving skills 26. A study reported that 
mentors must focus on helping their mentees to obtain 
the resources , provide opportunities, protect and advise 
them from time to time 27. Some studies identified the 
possible failures in mentoring leading to disastrous 
situations between the intellectual property of the mentor 
and the mentee 28.

BARRIERS TO MENTORSHIP

Time plays a crucial role in the lives of both the 
mentor and the mentee .The lack of recognition is 
considered as a significant barrier for the mentors. Many 
mentors fail to take up mentoring as a profession and 
neglect the view of their mentees. Some reports have 
focused on the lack of financial incentives for mentorship 
has failed to bring about the outcome 29.

Mentees fail to establish a significant relationship 
with their mentors as a result they fail to express their 
views and don’t improve their communication skills 
30. Lack of available mentors is recognized as a crucial 
issue 31 .

ROLE OF MENTOR IN RESEARCH GUIDANCE

The mentors equip their mentees in providing 
adequate guidance for various comprehensive research 
studies. According to the various reviews done in the 
field of pharmacology, it can be comprehended that 

certain novel drug options can be used to develop 
antihyperglycemic effects from the ethanolic leaf extract 
of Caralluma fimbriata 32. The characteristic feature of 
cytotoxic effects of the ethanolic extract of the Caralluma 
fimbriata helps to reduce cell proliferation 33. Several 
reviews have proven the anti inflammatory, antimalarial 
and anti viral properties of the neem leaf, Azadirachta 
indica that is effective against various deadly disorders 
like hepatitis, malaria, cancer and other viral infections 
34. The mentors assist their mentees in the development 
of nanotechnology thereby reducing the cytotoxicity 
and increasing the biocompatibility of the anti cancer 
drugs 35. A similar study was conducted to evaluate the 
cytotoxic activity of the Acacia catechu bark against 
the human squamous cell carcinoma-25 to confirm the 
induction of apoptosis 36. To enhance ease of learning, 
mentees of the Saveetha Dental college have reported 
various other studies to detect the induction of the 
apoptosis thereby inhibiting the cancer cell proliferation 
in vitro and in silico using the styrene substituted 
biscoumarin 37. The mentors play a vital role in making 
the mentees aware about the various novel interventions 
using oligonucleotide based therapies in the treatment 
of asthma and Chronic Obstructive Pulmonary Disease 
(COPD) 38. In addition to it, they help to reinforce and 
increase scientific knowledge on the cytotoxic effect 
of the SCC-25 cells using Acacia catechu along with 
imbibed traits such as hepatoprotective, antipyretic, 
antidiarrheal, hypoglycemic, anti-inflammatory etc 
39. Positive mentorship helps in undertaking various 
strategies to understand the role of oxidative stress for 
the pathogenesis of the chronic liver diseases 40. The 
related advancements for the treatment of the chronic 
liver diseases is due to the cavitation of the hepatic 
stellate cells 41. Mentors in certain studies helped their 
mentees to evaluate the cytotoxic effect of syringic acid 
against human hepatoma HepG2 cell lines causing wide 
range of relief among the patients 42. In addition to that,it 
was observed that the selenium nanoparticles are better 
as anticancer, non- toxic, and biocompatible operators 
than selenite and selenate compounds 43.

The mentors help in promoting sustainable 
approaches to the mentees for the biosynthesis of zinc 
oxide nanoparticles thereby producing anticancer and 
antioxidant agents 44. Similarly the silver nanoparticles 
(AgNPs) were produced using Garcinia mangostana bark 
for showing potential larvicidal effect 45. Various other 
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plants for green synthesis of silver nanoparticles include 
herbal plant Cassia alata and their antidermatophytic 
potential ranges are observed 46,47. Moreover the 
Brassica oleracea extract also facilitates the synthesis 
of the zinc oxide nanoparticles thereby promoting anti 
bacterial property 48.

Conclusion

Mentor-Mentee is a symbiotic relationship which 
is aimed at advancing academic excellence and career 
satisfaction for both the mentor- mentees equally. Positive 
mentors–mentee relationships are pivotal for advancing 
academic success. It facilitates partnership between 
the mentees for developing personal and professional 
growth. Efficient mentoring enhances trust and respect 
among the mentees which will help the mentees to 
share their information , resource by being enthusiastic, 
supportive along with developing collaborative problem 
solving skills. Mentors play a crucial role in producing 
network opportunities, advising on career progress and 
providing navigation for the mentees on management 
of various responsibilities at a time. Efficient mentors 
tend to check the strength , weakness of their mentees 
along with the behavior management, personal 
communication,collaborative alliance. They balance 
power and develop a positive, steadfast relationship 
with their mentees. Mentees must be expressive and 
share their point of views openly thereby develop their 
communication skills and manage stressful situations 
with confidence. Open communication is one of the most 
vital aspects in enhancing interpersonal and professional 
trust with mentees. Certain barriers to mentorship 
includes time, management of stress and multiple work 
at a time, lack of financial incentives and availability of 
recognized mentors. Therefore mentoring is an evolving 
relationship which requires time and attention to develop 
academic excellence. Hence sufficient awareness 
must be given to implement mentoring techniques for 
academic success and career guidance. 
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Abstract 
The human gastrointestinal tract is highly populated by a vast and diverse community of different microbes. 
Every individual is provided with a unique gut microbiota which varies according to their food habits and 
dietary intakes. This human gastrointestinal tract gut microbiota has various functions by participating in 
host mechanisms or metabolisms acts as or gives protection against the pathogens invading microbes into 
the gut,and also play an important role in facilitating the immune system development and function. An 
slight alteration even in this natural flora of gut in the intestine can cause infectious disease and disorders to 
the human. Various infections due to antibiotics and gut bacterial communities,bacterial interactions,mood 
disorders,metabolic disorders,diabetes,allergic disease,inflammatory bowel disease,hormonal and many 
neurological processes can happen. Hence, it is very important in maintaining the natural flora of the gut 
as it maintains a healthy gut microbiota , structural integrity and protection. Recently ayurvedic medicines 
are used over allopathy for its less sides on the body and for maintaining a healthy gut microbiome. This 
review aims on the current status of the gut microbiota for healthy life under key problems identification and 
maintaining the current healthy gut microbiota in the human gastrointestinal tract.
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Introduction

The human gastrointestinal tract gut microbiota have 
received increasing attention over the last years. Every 
individual is provided with a unique gut microbiota 
profile. 1 Intestinal microbiota is a natural flora of the 
human gastrointestinal tract which is a diverse community 
of various different types of microbes. Natural flora of 
the human intestinal gut have different compositions and 
are linked with various health and disease. 2 Microbiota 
has different taxonomic factors ,although these gut 

microbiota have been explored from several decades, 
investigations of the various role of microorganisms 
residing in the human gut have been attracted much 
attention beyond classical infectious diseases.3 Different 
types of microbes may include firmicutes, Bacteroidetes, 
actinobacteria and proteobacteria are some microbes in 
the gut microbiota. These microbes maintain the natural 
flora microbiota.4 The human gastrointestinal tract is 
populated by a wide range of diverse communities of 
microbes.The natural flora gut microbiota maintains and 
plays a major role in various host functions and different 
diversity of the microbiota.5 Human gut microbiota is the 
natural flora so even a small alternation or disturbance 
in this natural flora will lead to many infectious disease 
and gut interactions and many disorders.6 This natural 
flora is based on the individuals food habits, their dietary 
intake for maintaining a normal healthy gut. 7

Recent articles show that common medications 
including all antibiotics and laxatives,can alter gut 
microbiome. These medications will increase the risk 
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of intestinal infections, gut disorders,skin rashes,colon 
cancer ,obesity,mood disorders, diabetes,lung cancer8. 
These allopathy medicines have a lot of side effects and 
therefore ayurvedic medicine is used more recently. 
Hence, many herbs are explored for their pharmacological 
profile and can be used for management of diseases such 
as cancer 9,10 diabetes, oxidative stress induced liver 
injury,11 12inflammation13,14,15,16,17,18As nanomedicine 
is ruling the industry now for its excellent properties 
people are using various plants and plant products for 
preparing eco friendly nanoparticles 19 to cure various 
disease 20,21,22As increased antibiotics cause various 
damages, ayurvedic and nanomedicine is playing a vital 
role which may be opted for better protection of gut 
microbiota.

GUT - NATURAL FLORA 

Human intestinal microbiota is the natural flora of 
the human gastrointestinal tract which is of a diverse 
community of a wide range of differing types of microbes. 
This natural gut flora aims at maintaining various host 
metabolisms, functions and diversity of the microbiota. 
Human microbiomes have differences even in healthy 
individuals with occupying different habitats such as the 
gut, skin, and vagina of every individual . This diversity 
remains unexplained although diet , host genetics , 
environmental factors and the early microbial exposure 
has also been implicated.23 As numerous studies have 
already reported changes in the natural gut microbiota 
is not only during obesity, diabetes and liver disease but 
also cancer and even neurodegenerative disease. So this 
human gut microbiota is viewed as a potential source of 
novel therapeutics.

As every individual is provided with a very unique 
gut microbiota profile ,the natural flora of the human 
intestinal gut has different compositions and are linked 
with various health and disease .The microbiota has 
different taxonomic factors. They maintain the functional 
characterization of a healthy gut microbiota and plays a 
major role in maintaining the structural integrity of the 
gut mucosal barrier , as a specific role in host nutrient 
metabolism, immuno modulation and also acts as a 
protection against the pathogens or against invading 
microbes in the gut microbiota.

Health and Immune Response

As gut microbiota is an important component for 
the development of gut immune system and the gut 
immunological homeostasis which is influenced by 
the host - microbe interactions . As an underdeveloped 
immune system and immune functions,which would be 
restored by the colonisation of certain bacteria such as 
segmented filamentous bacteria. Other hand ,symbiotic 
microbes maintain the immune balance through both 
direct and indirect pathways. A good immune system 
and gut interactions is always necessary for maintaining 
the normal gut flora free from any disease and disorders. 
Healthy intestinal microbiota that contributes to host 
resistance to infection through their involvement in 
the development of various host immune systems and 
complex interactions.

GUT MICROBIOTA DISORDERS AND 
DISEASES

Gut microbiota have various relations in mood 
disorders of each individual. Approximately 10% of the 
world’s total population is mood disorders due to socio 
economic burdens of significant individuals. Among the 
general population, people with mood disorders tend to 
have a Higher rate of mortality and a very decreased life 
expectancy.But however the underlying mechanism of 
gut interactions and alterations of mood disorders are 
not sufficiently characterised . The human body can 
be considered as a meta organism made up of its own 
eukaryotic cells and trillions of microbes that colonise 
on the superficial body sites , such as the skin , airways 
and gastrointestinal tract. The co-evolution of hosts 
and microbes brought about a variety of molecular 
organisms. Genetic and environmental factors contribute 
to the major cause of mood disorders such as genetic 
vulnerability and susceptibility , chronic non infectious 
inflammation, oxidative stress, neurotransmitter 
imbalance , insufficient signalling by many factors and 
abnormalities.

As the natural flora of the human gastrointestinal gut 
relates to various types of disease such as inflammatory 
bowel disease , type -I diabetes , mood disorders, 
hormonal disorders neurotransmitter modulation and 
cancers24 As said in previous articles the oral microbiota 
to an extent influence on the oral squamous cell 
carcinoma.
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Inflammatory Bowel Disease 

The intestinal microbiota has communities 
colonising the small and large intestine, bowel 
movements play an important role in a multitude of 
host functions. Alterations in intestinal gut microbiota, 
of intestinal bacteria functions in the energy extraction 
from food ,production of key metabolites for the host 
physiology and also in the protection and response 
to gastrointestinal infectious disease.19Normally in 
a human gut upto 100 trillions of bacteria colonise as 
estimated 200 to 1000 distinct bacterial species. And the 
intestinal epithelium provides an essential barrier which 
ensures a space between the microbes and the host in the 
gut microbiota .

Type I Diabetes

Gut microbiota always has a correlation between 
diabetes mellitus and obesity as reviewed in many 
articles .25 Changes in the gut microbiota have been 
implicated in the emergence of both diabetes and obesity 
in humans .These changes appear to be attenuated by 
dietary interventions, as a fibre enriched diet may 
improve the insulin resistance. Type I diabetes is a 
debilitating autoimmune disease that results from the 
T cells mediated destruction of insulin producing Beta 
cells.26 Type I diabetes incidence was increasing during 
the past several decades in all the developed countries 
around the world, suggesting that these changes in the 
environment may influence disease pathogenesis due to 
the alterations in the natural flora of gut microbiota.27

Neurotransmitter Modulation

Gut microbiota is not only essential in maintaining 
structural integrity of host, maintaining immune system 
and metabolic health but also seems to have influence 
in the development of central nervous systems, 
neurodegenerative disease and neuro immune mediated 
disorders . Gut microbiota consumes a wide range 
of neurotransmitters such GABA,28 acetylcholine, 
serotonin 29 , dopamine and histamine. As known , more 
than 90% of the neurotransmitter, serotonin, in the body 
of humans are produced in the gut, which can affect 
emotion regulation when transmitted to the CNS. As 
the natural flora of the human gastrointestinal gut relates 
to hormonal disorders and neurological processes also.
So, it is mandatory to maintain a healthy and normal gut 

metabolisms. As the human gastrointestinal gut plays a 
wide range of functions and helps in maintaining a good 
health, understanding the disturbances and alterations in 
the natural flora of gut is essential.30

Conclusion

This review article highlights the importance of a 
healthy microbiota. Every individual is provided with a 
very unique gut microbiota, having various functions, that 
plays a major role in maintaining the structural integrity 
of the gut mucosal barrier ,specific role in host nutrient 
metabolism, protecting against the invading microbes in 
the gut. The normal flora of gut microbiota depends on 
dietary and food habits of the individual and also age. 
Any small disturbance in the gut microbiome can lead 
to various diseases . Healthy gut can be maintained by 
increasing the intake of fibre rich food, fruits with citric 
acid and vegetables. Avoiding unnecessary antibiotics 
can also maintain a normal and healthy gut microbiota.
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Abstract
Oral cancer and oropharyngeal cancer represent a large group disorder that falls into the head and neck 
category and is considered as the most leading cause of death in developing countries. The prime reason 
for the high mortality rate of patients suffering from oral cancer is the delay in the diagnosis of the type and 
grade of oral cancer and also in the offering of prompt treatment. A report from India demonstrated that 35% 
of oral squamous carcinoma contains H-ras gene mutations which are an oncogene. Advances in the field of 
oncogenes have created an instrument to examine the various phases of carcinogenesis, including progress 
from premalignant to metastatic stages. These systems have direct importance to oral malignancy where 
the precancerous stage is very much characterized. Primer investigations into the articulation and capacity 
of oncogenes recommend anomalies including the individual proliferation of at least three kinds of these 
oncogenes. Some of the oncogenes associated with oral cancer are studied in this article and the factors 
contributing to its molecular basis like chromosome instability and telomerase activity are also discussed 
briefly. There are many risk factors and other predisposing factors that may affect the diagnosis, prognosis, 
and progression of oral cancer and are also discussed in this article. 
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Introduction

Oral cancer is considered to be the most common 
form of cancer affecting males with a greater prevalence 
in the Asian-population. Around 90% of head and 
neck cancer are typed as oral squamous cell carcinoma 
(OSCC)1. OSCC is the 6th most common type of 
cancer with poor clinical indications which needs to 
be surpassed with advancements in its molecular basis. 
Oncogenes are capable of inducing cell transformation 
and is hence implicated in the molecular basis for 
cancer2, 3. The gain of function mutations in oncogenes 

are considered to be the prime etiological factors 
influencing the transformation of a proto-oncogene into 
an oncogene4. Prevailing changes most often happening 
in proto-oncogenes in addition to certain tumor silencing 
genes (TSGs) bring about an increase in the magnitude of 
the disease. Environmental exposure to pro-carcinogens, 
along with habits such as pan, gutka, and tobacco usage 
also increases the transformation and progression of the 
disease.

Oncogenes

Proto-oncogenes assume a significant role 
in controlling cell division and apoptosis during 
development and improvement. In such a situation 
when a proto-oncogene becomes mutated, or the cell 
makes additional duplicates of the proto-oncogene, the 
gene becomes hyperactive and leads to uncontrolled 
cell division, eventually leading to the advancement of 
a malignant growth cell from an ordinary cell. When 
a proto-oncogene is actuated by a transformation, we 
at that point allude to it as an oncogene. So it’s the 
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initiation of oncogenes that is one of the processes 
that add to the formation of a tumor. Proto-oncogenes 
transform to oncogenes which are an essential part of 
cancer progression5. Point mutations in proto-oncogene 
results in a constitutively active protein6 which is the 
result of localized gene amplification of a DNA strand 
containing proto-oncogenes.7 There are many types of 
oncogenes involved in the progression of oral cancer 
some of which are discussed.

RISK FACTORS ASSOCIATED WITH ORAL 
CANCER

The use of smoking and smokeless tobacco such 
as pan, gutka, etc., seems to be the principal risk factor 
associated with oral cancer in Asian subcontinent8. 
Other habits, occupations, environmental exposure, 
sharp tooth, etc may be responsible for the increased 
vulnerability of the patient towards oval cancer. Some 
or all of these factors may contribute to the prognosis of 
the patient and if identified as a precancerous or cancer-
prone condition may even to its early diagnosis. There is 
a low prevalence of screening and poor awareness of oral 
cancer and precursor lesions9. The risk of oral cancer 
in smokers is more than the non-smokers’ population. 
Even passion smoking is associated with some risk. The 
danger of creating oral malignant growth relies upon 
the term and recurrence of tobacco use. Smoking may 
prompt malignant growth in the mouth or throat, and 
oral tobacco items are related to disease in the cheeks, 
gums, and internal surface of the lips.

Virus

Viruses may also be responsible for the development 
of cancer10 some of the strongly associated viruses 
with oral cancer are Epstein Barr virus (EBV), human 
papillomavirus (HPV 16 and HPV 18 )11 and herpes 
simplex virus12. Other lifestyle choices may also have 
an impact on the procurement of oral cancer and its 
progression like occupation, frequency of exposure and 
so on. Be that as it may, no persuading proof exists that 
they are a hazardous factor in OSCC. In this manner 
more investigations are required so as to explain the 
various parts of infection contribution. So preventive 
measures against viral agents like vaccinations play an 
essential role13 acquisition of a virus that may also serve 
as a prelude to cancer.

MOLECULAR BASIS

Carcinogenesis is a complex, multistep process 
with altered signal transduction pathways in case of 
oral cancer14. Dysplasia may be due to premalignant 
lesions such as leukoplakia, erythroplakia, lichen planus 
and so on15. The state of dysplasia when discovered 
early could aid in identifying the specific treatment 
modality.16 One of the crucial segments of oral cancer is 
the transformation of proto-oncogenes into oncogenes. 
Chromosomal instability is a common feature of solid 
tumours17, which is responsible for cancer development 
and progression. Malignant cells consistently contain 
unusual quantities of chromosomes, called the aneuploid 
state, which prompts modified measurements and 
articulation of the entirety of the functions carried 
on a given chromosome. As malignant cells quickly 
develop and isolate, they don’t adapt well to additional 
chromosomes, which prompts anomalous chromosome 
isolation and extra changes in chromosome number as 
the cells keep on separating. This property of cancer 
cells is named chromosomal instability.

Telomerase activity was detected in 89% of 
malignant and 5% of normal oral mucosal tissue18 
which indicates that activation of telomerase is 
frequent in oral squamous cell carcinoma. This is also 
clinically useful marker for prognosis of oral cancer. 
Cell cycle regulation is important in the progression 
of oral cancer. The overexpression of cycle regulators 
promote oral cancer progression by enhancing cell 
proliferation with prevention of GI phase arrest19 There 
is a strong relationship between oral squamous cell 
carcinoma and DNA repair genes20. The x-ray repair 
cross complementing group seems to be a risk factor 
for predisposition of oral squamous cell carcinoma. 
Understanding the molecular basis is important because 
it helps in the development of gene therapies21 that target 
specific genes.

Type of Oncogenes 

Nuclear Transcription Regulators

They are present in the nucleus and give rise to 
encoded proteins that are transcription factors. Though 
they contain many subdivisions, the most involved genes 
with oral cancer are jun and fos22. The most commonly 
found complex in cancer tissues was the c-fos-Jun D 
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complex. The current discoveries demonstrate that 
c-Jun; the significant part of the AP-1 transcription 
factor is modified in dysplastic epithelium and oral 
SCC. The overexpression of c-Jun reveals its job in early 
carcinogenesis. Henceforth, c-Jun may act in various 
instrumental ways and pathways that lead to a harmful 
change in oral cells.

Intracellular Signal Transducers

Ras and raf are the most involved genes with oral 
cancer. The Ras gene gives rise to protein serine kinase 
and the raf gene generates GTP/GDP binding protein23. 
The H-Ras protein was fundamentally overexpressed 
in oral carcinoma24,25. The vast majority of the OSCC 
cases indicated positive recoloring with moderate 
articulation. Most of H-Ras positive cases were found 
in people with numerous hazard propensities including 
tobacco usage in some form. H-Ras expression expanded 
in cases influenced with buccal mucosa site and higher 
evaluation of carcinoma. Relative mRNA level of H-Ras 
was essentially raised in oral carcinoma. Protein and 
mRNA levels of H-Ras were ineffective in relation.

Apoptosis Inhibitors

Numerous genes viz., Bcl-2, Bcl-x, Bcl-xL, Bcl-
2-related protein A1, BAG-1, and survivin have been 
found to be associated with oral cancer. The process of 
mitochondrial apoptosis is regulated by pro and anti-
apoptotic proteins that belong to the BCL-2 family. 
A balance between the pro and anti-apoptotic protein 
ensures proper regulation of the programmed cell death 
which influences the development of an organism. 
Any dysregulation in the BCL-2 pathway can prevent 
the process of apoptosis eventually leading to the 
uncontrolled proliferation of cells facilitating tumor 
development, progression, and resistance to cancer 
therapy26. 

Cell Growth Proteins

In case of cancer, growth factors are deregulated. 
There is over-expression of transforming growth factor 
x by autocrine mechanism. Thus there is alteration 
of mutation of the all surface receptor genes there by 
producing a ligand-independent mitogenic signal27. The 
G-protein coupled receptors are the surface receptors 
most associated with turnover growth and metastasis 

and are involved in signal transmission.

DIAGNOSTIC PROPERTY

Oncogenes serve as poor prognostic markers28 as their 
presence suggests the initiation or progression of cancer. 
Oncogenes can serve as diagnostic markers and help in 
the early diagnosis for example to detect precancerous 
lesions and mutated oncogenes are distinguished from 
proto-oncogenes29. Confined, community oriented 
systematic research will help the study of oncogenes 
in oral cancer reach new heights like advancements in 
the diagnostic methods and targeted therapy. Some of 
the microbial infections may also predispose to many 
future complications in chronic presentations and drug 
resistance may also play a role 30, 31, 32, 33 which also 
include cancer and other iatrogenic diseases as well. 
So knowledge of the properties of potential natural 
medicaments may prove useful to prevent the chronic 
persistence of these infections 34, 35 without any drugs 
but just by incorporating them into our lifestyle. Some of 
the microbes for example like Acinetobacter baumannii 
is a recently identified orodental pathogen and gene 
studies 36,37,38,39 pertaining to this may prove imperial 
in understanding its pathogenesis and so on. Many 
contemporary medications40 against these microbes 
as well as others and preventive measures41,42 are also 
being studied through further research.

Conclusion

Cancer is a complex genetic disorder which 
involves abnormalities in multiple genes which 
are implicated in one or more biological processes 
including cell cycle regulation, DNA repair, replication, 
regulation of gene expression etc. The review highlights 
the common genes involved in the development and 
progression of oral cancer. Epigenetic mechanisms also 
work simultaneously to modify the gene expression of 
proto-oncogenes. Further research on these epigenetic 
controllers would aid in deriving strongest association 
between these oncogenes and oral cancer. 
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Abstract 
Usage of proper dental restorative materials is very important in dentistry. One who is doing the course of 
dentistry should have sound knowledge on these restorative materials. Furthermore, it is important to know 
the view of budding young dentists about safety of dental restorative materials. The aim of present study was 
to assess the awareness and perception of undergraduate dental students towards safety of dental restorative 
materials. A study was carried out by using multiple-choice structured questionnaire among 262 students, 
the questionnaire was prepared in such a way that we can assess the attitude, their perception and awareness 
towards safety of dental restorative materials. The data was collected and statistically analysed. Although, 
most of the participants were having moderate level of awareness towards safety of dental restorative 
materials. The level of perception of some respondents towards amalgam related and other restorative 
materials related issues was found to be improved, participants with a better perception and attitude are 
having more knowledge and awareness towards safety of dental restorative materials. Within the limitations 
of the study, usage of alternative materials to amalgam should be improved. 
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Introduction

Two types of restorative materials are commonly 
used in dentistry, they are designated depending on 
whether they can be applied directly to the tooth or require 
fabrication of the restoration in the dental laboratory. 
Restorative materials are used to restore tooth damage 
that occurs as a result of dental caries. When a tooth is 
badly decayed or seriously infected, root canal treatment 
should be done.1 Dental materials are used for direct 
restoration of a tooth in order to save its function while 
indirect materials include preformed metal crowns, 
dental porcelain and cast restorations. There are two 
main types of dental tools used for placing fillings: plastic 

instruments and condenser.2 The principal material 
types for direct restorations are: Direct amalgam (silver-
tin-copper alloy and approximately 50% mercury), 
Resin-based composite materials, Modifications of 
RBCs (poly-acid modified composites); compomers 
and giomers (glass filler modified composites). Glass-
ionomer cements/water-based cements: Self-setting 
(“pure” glass ionomers) or more usually, light cured 
(resin modified glass-ionomers). Long-term temporary 
materials e.g. reinforced zinc oxide-eugenol cements. 
Chlorhexidine-releasing methacrylate dental composite 
materials have antimicrobial activity.3

The indications for use of restorative materials span 
from small cavities to extensive loss of tooth substance.4,5 
Materials are employed for cavities in primary teeth; 
for cavities in permanent teeth, ranging from “minimal 
interventions” to the need for extensive replacements 
and/or build-procedures; replacement or repair of failed 
or less satisfactory restorations, or materials are used in 
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people with compromised health and having dental caries 
on certain locations, e.g. root caries.6 The development 
of ‘smart composites’, Amorphous Calcium Phosphate 
Composites that respond to oral microflora by releasing 
chemotherapeutics or antimicrobials such as calcium 
and fluoride, may circumvent some of the shortcomings 
of composite restorations. Research into a material 
that is based on the technology of glass ionomers, low 
shrinking resins and high strength filters with simple 
handling and acceptable longevity is in progress. Glass 
ionomer cements exhibit a number of advantages over 
other restorative materials, by bonding a restorative 
material to tooth structure, the cavity is theoretically 
sealed, protecting the pulp, eliminating secondary caries 
and preventing leakage at the margins.7

The most common different types of restorative 
materials are: Amalgam, composites, glass ionomer, 
resin ionomers.8 Amalgam are commonly used in 
dental fillings which are heavily loaded mostly in 
posterior restorations, composite are mostly used in 
aesthetic dental fillings and veneers. Glass ionomers are 
commonly used for small non load fillings, cavity liners, 
cements for crowns and bridges and resin ionomers are 
used for small non load fillings, cavity liners and cement 
for crowns and bridges.9

Dental materials which have widespread applications 
in dentistry, inspite of their good physical, mechanical 
properties and excellent esthetic characteristics, may 
inturn cause some side effects. Chlorhexidine has 
powerful antibacterial properties and can be especially 
helpful in maintaining a healthy mouth after procedures 
such as scaling and root planing.10 The side effects of 
some restorative materials may lead to severe lesions in 
the oral cavity or far from the application place of the 
materials.11,12 Dental materials maybe categorized into 

temporary or permanent materials and the related side 
effects can be studied based on clinical view, region and 
the type of material.

All artificial materials release substances into the 
oral environment and imply some risk of side effects 
and adverse reactions. Amalgam has been associated 
with general health concerns, while local oral effects 
from different restorative materials are reported.13,14 
The majority of the cases of side effects of dental filling 
materials are linked with dental amalgam. However, 
the reporting of composites and cements after the 2008 
amalgam ban, decrease in harmful reactions has been 
observed.15,16 The aim of present study was to assess 
the awareness and perception of undergraduate dental 
students towards safety of dental restorative materials.

Materials and Methods

The present study was the survey, conducted online 
through docs.google.com. The study was conducted 
among undergraduate dental students, from various 
places of India, and email addresses of the respondents 
were collected for study purposes, a list of 300 emails 
were collected and questionnaires were sent to them.

A self designed, close ended questionnaire consisting 
10 questions was prepared. It was prepared in such a 
way that we can easily know the perception, attitude and 
awareness about safety of dental restorative materials 
among undergraduate dental students. The questionnaire 
was uploaded in Google docs. The web link was sent to 
300 members in total, out of which 262 have responded. 
The responses were collected, compiled, and tabulated in 
MS Excel sheet, the data was then subjected to statistical 
analysis using SPSS-16, the statistical tests done are chi-
square tests. 

Results and Discussion 

TABLE 1: Percentage distribution of responses to questions on awareness and perception level about 
restorative materials.

Question Responses - Yes Responses - No

Are you aware of amalgam 
controversy? 54.5% 45.5%

Would you recommend an alternative 
to amalgam? 81.8% 18.2%
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Are you bothered about the 
environmental issues of mercury in 

dental offices?
54.5% 45.5%

Is your patient worried about the 
colour of the restoration? 72.7% 27.3%

Do you prefer composite over 
amalgam? 81.8%

18.2%

TABLE 2: Percentage distribution of responses to questions on knowledge level about amalgam safety.

QUESTION RESPONSES - YES RESPONSES - NO RESPONSES - MAYBE

Is amalgam safe to use? 27.3% 36.4% 36.4%

Do you think composite 
restorations are better than 

amalgam restorations? 
54.5% 18.2% 27.3%

Do you think using amalgam 
causes many side effects? 45.5% 36.4% 18.2%

TABLE 3: Percentage distribution of responses to questions on knowledge level about material allergy.

QUESTION RESPONSES - YES RESPONSES - NO RESPONSES - NOT AWARE

Are you aware that the 
methacrylate monomers 

are allergens in resin based 
materials like composites, 

resin modified GIC?

18.2% 54.5% 27.3%

Is there any relationship 
between mercury released 
from dental amalgam and 

neurological diseases?

54.5% 27.3%
18.2%

Cont ... TABLE 1: Percentage distribution of responses to questions on awareness and perception level about
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Figure 1: Bar chart showing association between gender of students and responses to the question, Are 
you aware of amalgam controversy. X axis represents the gender and the Y axis represents the number of 
responses. Blue represents yes and red represents no. 36.26% of males reported yes and 9.16% of males 

reported no. 17.94% of females reported yes and 36.64% of females reported no. Male participants are more 
aware regarding the controversy of amalgam compared to females. Chi square test; p value=0.00 (<0.05) 

indicating statistically significant. 

Figure 2: Bar chart showing association between gender of students and responses to the question, Would 
you recommend composite over amalgam. X axis represents the gender and the Y axis represents the 

number of responses. Blue represents yes and red represents no. 36.26% of males reported yes and 9.16% of 
males reported no. 45.42% of females reported yes and 9.16% of females reported no. Female participants 

prefer composite over amalgam compared to males. Chi square test; p value=0.481 (>0.05), indicating 
statistically not significant.
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Out of 300 students approached, 262 have responded 
and the responses are statistically analysed. In this 
study, 54.5% of the respondents are aware of amalgam 
controversy, and the rest 45.5% are not aware (Table-1), 
more percentage of the respondents are aware about the 
amalgam controversy when compared to the study done 
by JE Dodes in 2001 and Simon JF in 2011.17,18 36.4% 
of students think that amalgam is unsafe, 36.4% students 
are uncertain whether amalgam is safe or unsafe, 27.3% 
of students think that amalgam is safe (Table-2). Dental 
amalgam contains elemental mercury. It releases low 
levels of mercury in the form of a vapor that can be inhaled 
and absorbed by the lungs. High levels of mercury vapor 
exposure are associated with adverse effects in the brain 
and the kidneys.19,20 81.8% of students recommended 
an alternative to amalgam and 18.2% don’t recommend 
an alternative to amalgam (Table-1). When compared to 
the study done by Balevi B in 2014, more percentage 
of the respondents recommended an alternative to 
amalgam.21,22 54.5%of the students are bothered about 
environmental issues of mercury in dental offices and 
the 45.5% are not aware (Table-1), when compared to 
the study done by keenan jr, more percentage of students 
are bothered about environmental issues of mercury in 
dental offices. 

54.5% of the respondents think that composite 
restorations are better than amalgam restorations 18.2% 
of students think that it’s not. 27.3% students opted for 
maybe (Table-2). Composite filling is the better choice 
because it supports the natural tooth structure and in 
the process makes it stronger.23 45% of students think 
that using amalgam causes many side effects. 36.4% 
don’t think that and the rest 18.2% opted the option 
maybe (Table-2), compared to previous study done by 
Hariyani M, more percentage of the respondents think 
that amalgam causes side effects.24 

72.7% of respondents agreed that their patients 
are worried about the colour of restoration and the rest 
27.3% did not agree, amalgam restorations look odd on 
the tooth, it is not an aesthetic material (Table-1). 54.5% 
of students don’t think that methacrylate monomers are 
allergens in resin based on materials like composite and 
resin modified GIC, 27.3% are not aware of and the rest 
18.2% agreed that methacrylate monomers are allergens 
(Table-3). Awareness about methacrylate monomers 
need to be improved. 81.8% of students prefer composite 

over amalgam and the rest 18.2% don’t prefer (Table-1), 
compared to previous studies, more percentage of 
respondents prefer composite over amalgam.25 54.5% 
students think that, there is the relation between mercury 
released from dental amalgam and neurological diseases, 
27.3% don’t think that and the rest 18.2% are not aware 
(Table-3). Currently, there is no evidence that dental 
amalgam causes any severe neurological diseases. 26

The response rate of the study is pretty much 
satisfactory, the study may be limited because only a 
selected population of Indian undergraduate students 
were studied. Consequently the data may not be a 
true representation of all undergraduate students. In 
the current study the number of undergraduate dental 
students who agreed on the safety of amalgam was 
slightly lower than that reported by kharirulden and 
others.27 However, in the current study, a higher number 
of students agreed that amalgam is unsafe. Fewer 
patients believe that amalgam is unsafe compared with 
previous studies. 28

The association between gender of students and 
responses to the question, Are you aware of amalgam 
controversy was done. 36.26% of males reported yes 
and 9.16% of males reported no. 17.94% of females 
reported yes and 36.64% of females reported no. Male 
participants are more aware regarding the controversy 
of amalgam compared to females. Chi square test; p 
value=0.00 (<0.05). Hence, it is statistically significant 
(Figure 1). The association between gender of students 
and responses to the question, Would you recommend 
composite over amalgam was done. 36.26% of males 
reported yes and 9.16% of males reported no. 45.42% 
of females reported yes and 9.16% of females reported 
no. Female participants prefer composite over amalgam 
compared to males. Chi square test; p value=0.481 
(>0.05). Hence, it is statistically not significant (Figure 
2). Compared to previous reports29, the current study 
reveals that fewer undergraduate dental students would 
oblige, requesting patients to get their amalgam removed. 
This matter may also be dentist dependent. The rate of 
agreeing that their patients are worried about the colour 
of restoration is higher than the previous studies.30 In 
present study, 54.5% of the students were bothered about 
mercury issues in dental office, this is also higher than 
the previous study done by mantyla et al in 1976.31,32
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Conclusion

There is a need for improvement of usage of 
alternatives to amalgam and awareness about restorative 
materials and safety also should be improved. Within the 
limitations of the study, a moderate level of awareness 
about restorative materials was observed among the 
undergraduate dental students.
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Abstract
The main aim of the study is to understand the current information of corona transmission and blood 
safety measures taken during handling blood safety products of corona infected patients.Coronaviruses are 
in the subfamily Ortho Coronaviridae of the Coronaviridae family.It is a type of viral virus that causes 
inflammation in your nose, sinus, or upper throat.Most coronaviruses are not harmful.The virus may result 
from pneumonia, respiratory failure, septic shock, and death. Many complications of Coronavirus disease 
2019 (COVID 19) may result from a condition known as cytokine release syndrome or a cytokine storm.
This study mainly aims at the awareness and perception of rural and urban people about covid-19 virus. 
.Finding advance in blood safety to avoid blood contamination. It will help to provide a proper diagnosis 
of the disease and understand current information on coronavirus transmission and blood safety measures 
during the course of the infected patient’s blood safety procedures.To assess public health risks and the 
risk of occupationally acquired disease which may be associated with the management of infectious waste, 
understanding these factors is required.The storage, processing and examination of blood specimens from 
Covid‐19 patients must be carried out by qualified staff in suitably equipped laboratories, previously educated 
on the technical and safety procedures.A blood-borne illness is a disease which can spread by blood and 
other body fluids contamination. Blood can contain various types of pathogens, mainly microorganisms like 
bacteria and parasites, and non-living infectious agents such as viruses. Through taking preventive steps in 
the handling of blood products and storage of blood products for infection, contamination will be reduced 
and the public will not be affected.
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Introduction

Coronaviruses make up the Ortho Corona Virinae 
sub - family and are enveloped viruses with a single-
stranded RNA genetic code as well as a nucleocapsid 
helical uniformity in the family Coronaviridae, order 

Nidovirales and realm Ribovirus.1 The genome size 
of coronaviruses varies between around 26 and 32 
kilobases2, one of the largest among RNA viruses.They 
have distinctive club-shaped spikes that extend from 
their surface , producing a picture reminiscent of the 
solar corona from which their name derives in electron 
micrographs 3.

A coronavirus is a type of viral virus that causes 
inflammation in your nose, sinus, or upper throat.Most 
coronaviruses are not harmful4.The World Health 
Organization described SARS-CoV-2 as a new form 
of coronavirus in early 2020, following an outbreak in 
China in December 2019. Coronavirus disease 2019 
(COVID-19) is a disease caused by SARS-CoV-2 that 
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can cause inflammation in the respiratory tract. It can 
affect the upper respiratory tract (sinuses, nose and 
throat) or lower respiratory tract (windpipe and lungs)5. 
It spreads the same way that other coronaviruses do, 
primarily through contact between persons.The other 
coronaviruses cause most of the colds that affect us 
during the year but do not pose a significant threat to 
otherwise healthy people. The 2019 novel coronavirus 
(COVID-19) is an infectious infection that can transmit 
directly or indirectly from one person to another, causing 
respiratory diseases ranging from common cold to acute 
respiratory syndrome6. This virus was first discovered 
in Wuhan , China. COVID-19, according to the World 
Health Organization, is a major health problem and has 
a higher risk of extreme disease, which is spreading 
rapidly around the world. A total of 87,137 confirmed 
cases were reported worldwide until March 3, 2020. Of 
these, 2977 (3.42 percent) were fatal. 

BLOOD SAFETY IN CORONA INFECTION

Spread of Coronavirus:

Respiratory infectious diseases can be transported 
by droplets of various sizes: if the droplet particles 
are > 5-10 μm in diameter, they are called respiratory 
droplets, and if they are < 5 μm in diameter, they were 
also made reference to it as aerosol droplets.According 
to available data, COVID-19 virus is transmitted mainly 
among people through respiratory secretions and 
communication paths. Airborne communication wasn’t 
really noted in an assessment of 75,465 COVID-19 cases 
in China.Transmission of droplets occurs when a person 
is in close contact (within 1 m) with someone with 
respiratory symptoms ( e.g., coughing or sneezing) and 
is therefore at risk of exposure to potentially infectious 
respiratory droplets through his / her mucosa (mouth 
and nose) or conjunctiva (eyes)7,8. In the immediate 
environment around the infected person transmission 
may also occur via fomites. Consequently, COVID-19 
virus transmission can occur through direct contact with 
infected people and indirect contact with surfaces in the 
immediate environment or with items used on the infected 
person ( e.g., stethoscope or thermometer)9.Airborne 
transmission is distinct from droplet transmission 
because it refers to the presence of microbes within 
droplet nuclei, which are usually referred to as particles 
< 5 μm in diameter, can remain in the air for long 

periods of time, and can be transmitted to others over 
distances greater than 1 m.i.l.e,Endotracheal intubation, 
bronchoscopy, open suction, nebulizer therapy, manual 
ventilation before intubation, disconnection of the 
patient from the ventilator, non-invasive positive 
pressure ventilation, tracheostomy and cardiopulmonary 
rehabilitation10. There is some evidence that infection 
with COVID-19 can lead to bowel infection and can 
be found in faeces. To date, however, only one study 
has developed the COVID-19 virus from a single stool 
specimen. To date, no cases of faecal−oral COVID-19 
virus transmission have been reported11.

Blood Borne Disease and Coronavirus:

Bloodborne pathogens are microorganisms that are 
carried in the blood, such as viruses or bacteria, and 
can cause disease in humans.There are many different 
bloodborne pathogens including malaria, syphilis, and 
brucellosis, most commonly hepatitis B (HBV), hepatitis 
C (HCV), and the HIV virus.Bloodborne pathogens 
such as HBV and HIV can be transmitted by contact 
with contaminated human blood and other body fluids 
such as.A blood-borne illness is a disease which can 
spread by blood and other body fluids contamination12. 
Blood can contain various types of pathogens, mainly 
microorganisms like bacteria and parasites, and non-
living infectious agents such as viruses. CDC-NIOSH 
cites, in particular , three bloodborne pathogens, all 
viruses, as being of primary concern to health workers: 
HIV, hepatitis B (HVB), & hepatitis C (HVC)13.

It is more useful to classify diseases that are not 
usually transmitted directly by blood contact, but rather 
by insects or other vectors as vector-borne diseases, even 
though the causative agent may be found in the blood.
Because it is difficult to determine what pathogens any 
given blood sample contains, and certain blood-borne 
diseases are lethal, all blood (and any body fluid) is 
regarded as potentially infectious by common practice. 
Precautions for blood and body fluid14 are a kind of 
infection prevention procedure that aims to prevent 
transmission of this form of disease.

Needle Stick Injury:

Many healthcare workers are at increased risk 
of unintended needle stick injuries because of the 
environment in which they work. Injury from infected 
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sharp instruments and needles poses a significant 
occupational threat for healthcare employees15. The 
prevalence of such viruses is unknown in the hospital 
patient population and in healthcare workers There is 
a chance of occupational transmission of bloodborne 
pathogens such as Aids, hepatitis B and C and other 
diseases16. The overall risk of HIV transmission to a 
health care worker following percutaneous exposure to 
HIV contaminated blood was estimated at 3 in 1000.
According to a WHO study, the estimated annual 
proportion of health care workers (HCW) exposed to 
blood-borne pathogens worldwide was 2.6 per cent 
for HCV, 5.9 per cent for HBV, and 0.5 per cent for 
HIV, corresponding to around 16,000 HCV infections 
and 66,000 HBV infections worldwide. Injuries 
recorded by standard occupational reporting systems 
can underestimate the true rate of injury as much as 10 
times17. Needle stick injuries have major indirect effects 
in the delivery of healthcare, especially in developing 
countries, where the skilled workforce in the population 
is already reduced in terms of the disease burden. Such 
accidents not only potentiate health effects, but also 
cause emotional distress in health care personnel, leading 
to missing workdays and directly affects the health care 
services and resources.

Handling of Blood Safety in Clinical Laboratory:

The storage, processing and examination of blood 
specimens from Covid-19 patients must be carried out 
by qualified staff in suitably equipped laboratories, 
previously educated on the technical and safety 
procedures18. In all cases, national laboratory biosafety 
standards should be followed, and general information is 
also available at the World Health Organization (WHO) 
laboratory. .In Modena, blood specimens from Covid-19 
patients are treated in a Biosafety Level (BLS)-2 
laboratory equipped with Biological Safety Cabinets 
(BSC) of Class II. Both cabinets are fitted everyday 
with an internal waste (containing 0.5% bleach) where 
any polluted biological material is discarded19. Both 
laboratory staff need to wear personal protective 
equipment. In detail, personnel must wear disposable 
gloves, laboratory coats, and surgical masks when 
working in the laboratory area, required to prevent the 
spread of unwanted droplets20. Such measure is also 
necessary to avoid the spread of the infection in the 
event of an asymptomatic infection by a researcher. 

Laboratory clothing is kept in the laboratory, and should 
never be used outside. For all ongoing tests doors of the 
laboratory are kept locked21.

The storage, processing and examination of blood 
specimens from Covid-19 patients must be carried out 
by qualified staff in suitably equipped laboratories, 
previously educated on the technical and safety 
procedures22. Local laboratory biosafety standards 
should be followed under all cases, and general guidance 
is also available in the World Health Organization (WHO) 
Laboratory Biosafety Manual. Blood specimens from 
patients with Covid-19 are treated in the Biosafety Level 
(BLS)‐2 laboratory equipped with Class II Biosafety 
Cabinets (BSC) in Modena. All cabinets are equipped 
with one every day internal waste (containing 0.5% 
bleach) where any possible contaminated biological 
material is discarded23.

Inside the laboratory there is a distance of at least 1 
m between people, and where possible the presence in 
each room should be limited to just one person. If this 
is not possible, it is important not to have two operators 
sitting too close to the same cytometer or computer using 
the same instrument (e.g., like a 180 cm cabinet) or two 
researchers24.

Disposal of Corona Infected Waste Product : 

To assess public health risks and the risk of 
occupationally acquired disease which may be 
associated with the management of infectious waste, an 
understanding of these factors is required25.Infectious 
waste means that active pathogenic microorganisms are 
present at a sufficient concentration to infect a susceptible 
human host26. If the level of pathogenic organisms is 
below that which can enter and reproduce inside the 
host, there is no risk of illness.A patient in a healthcare 
facility, an experimental animal in an infectious disease 
vivarium, or the culture medium used to propagate an 
infectious agent may be the source of the infectious 
wastes.The principal responsibility for the safe handling 
and disposal of infectious waste rests with the waste 
generator. That duty continues to the final disposal point 
and though other parties are involved in the processing 
of the waste27. The generator will carry out inspections 
or take other steps to ensure that the waste is properly 
treated and disposed of, even though the handling of 
infectious waste is also a problem for waste hauliers and 
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operators of treatment facilities. Innovations in waste 
management like in the educational system are also 
upcoming in this pandemic era. Additionally, federal, 
state , or local regulations may have to be observed 
to control medical waste disposal and record keeping.
Wearing protective gloves and frequent handwashing 
are the most critical practices for all workers handling 
infectious waste. Handling of infected objects gloves 
and a laboratory coat are recommended. When soiled, 
or damaged, gloves and clothing should be changed28.

The type of laboratory activity will determine 
whether further protective measures are necessary. 
Laboratory operations with a high risk of contamination 
caused by infectious fluid spills or droplet production 
on plastic-backed absorbent bench paper should be 
carried out29. Workers who handle infectious waste in 
an autoclave should wear a rubber apron, sturdy shoes, 
asbestos-free heat-resistant gloves, and face shield 
to protect against injuries that may occur when the 
autoclave is loaded or unloaded.The method of choice 
for treating large quantities of hazardous waste , animal 
carcasses and toxic bedding products is incineration. 
Because incinerators are usually located some distance 
from the laboratory, additional precautions are needed to 
handle and package infectious waste.30

Conclusion

 While coronaviruses mainly cause mild to serious 
respiratory infections, it is worth considering the potential 
for transfusion transmission. Coronavirus infection can 
result in a spectrum of diseases, from mild respiratory 
symptoms to severe, life-threatening pneumonia. 
Therefore, it is critical to consider the potential for 
transmission of this infection by blood transfusionBy 
taking preventive measures in the handling of blood 
products and in the disposal of infectious blood products, 
contamination will be minimized and there will be no 
public effect.Those patients recovering from COVID-19 
should avoid donating blood for at least 28 days after 
symptom resolution and completion of therapy.This 
might avoid spread of infection to others.
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Abstract
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metalloproteinase inhibitors

Introduction

Cancer is one of the world’s leading causes of 
illness and death. As a result, the past two decades 
of biomedical research have yielded vast quantities 
of knowledge about the molecular events that occur 
during carcinogenesis and the signalling pathways that 
participate in the development of cancer. A key role in 
this process is the molecular mechanisms of the complex 
interplay between the tumour cells and the tumour 
microenvironment1.

Matrix metalloproteinases consist of a multi-gene 
family of zinc-dependent extracellular matrix (ECM) 
remodelling endopeptidases involved in pathological 
processes such as carcinogenesis, physiological 
processes like wound healing, uterine involution, 
organogenesis, and pathological conditions such as 
inflammatory, vascular, and autoimmune disorders. 
Here, their activity plays a pivotal role in tumour growth 
and multi-stage invasion and metastasis processes, 
including proteolytic ECM degradation, cell-cell, and 
cell-ECM interactions, migration, and angiogenesis2. 
Matrix metalloproteinases are considered a possible 
biomarker of diagnosis and prognosis in many cancer 
forms and stages. An increasing number of matrix 
metalloproteinase inhibitors (MMPs) were subsequently 
developed and evaluated in various clinical trials3.

While several proteases are involved in 
ECM degradation, it is known that a group of 
metalloproteinases called matrix metalloproteinases 
or matrixes play a major role. Diseases like arthritis, 
atherosclerosis, fibrosis, and cancer include ECM 
turnover associated with uncontrolled matrix activities. 

DOI Number:  10.37506/ijfmt.v14i4.12407
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Particular attention has been drawn to involving matrix 
metalloproteinase in cancer metastasis, as it increases 
the prospect of developing matrix metalloproteinase 
inhibitors as a new type of cancer treatment. Recent 
findings suggest that matrix metalloproteinase are 
also involved in vascularization and initial growth of 
tumours, in addition to involvement in metastasis. In this 
review, we discuss the current understanding of the role 
of matrix metalloproteinase in cancer metastasis and 
tumour progression4. The number of articles used in the 
present study was the articles that were collected from 
various search engines. The articles relevant to matrix 
metalloproteinase and its role in cancers were collected 
from the period of 2000 to 2020 (to date). It is a five-
step process in the selection of articles – identification 
of clear objectives, identification of relevant articles, 
selection of data, data extraction, analysis and report.

MATRIX METALLOPROTEINASES

Types of matrix metalloproteinase :

They are classified into collagenases, gelatinases, 
stromelysins, and matrilysins based on the specificity of 
matrix metalloproteinase for ECM components. Of the 
eight distinct matrix metalloproteinase structural classes: 
five are secreted, and three are matrix metalloproteinase 
(MT-Matrix metalloproteinase) of the membrane type5. 
MT-Matrix metalloproteinases are bound to the cell 
membrane by covalent bonds, the most obvious way 
to tether matrix metalloproteinase activity to the cell 
membrane. Another way of locating the cell surface is 
by binding the integrins in the form of secreted matrix 
metalloproteinase or CD44 or by interacting with cell-
surface associated heparan sulfate proteoglycans, 
collagen type IV or extracellular metalloproteinase 
inducer (Matrix metalloproteinaseRIN)6

Role of Matrix metalloproteinases:

Matrix metalloproteinase-1 (Interstitial collagenase):

Matrix Metalloproteinase 1 (MMP-1) degrades 
collagen type I, a major constituent of bone ECM 
Matrix metalloproteinase-1 was significantly down-
regulated while TIMP-1 levels were increased in a 
smooth muscle cell (SMC) mechanical strain model, 
in a time- and pressure-dependent manner. The matrix 
metalloproteinase-1 expresses fibroblasts, keratinocytes, 

endothelial cells, monocytes, and macrophages. In 
addition, a bet-expression screen set up to identify the 
molecules needed for motoneuron development also led 
to matrix metalloproteinase1 being isolated. In primary 
culture, matrix metalloproteinase-1 encoding mRNA 
was expressed at significantly higher levels in Human 
OS cells than normal human bone cells.

Matrix metalloproteinase-2 (Gelatinase-A, 72 kDa 
gelatinase):

Whole-mount RNA hybridization in situ 
characterized matrix metalloproteinase2 ‘s pattern of 
expression. Matrix metalloproteinase2 expression takes 
place widely in the embryonic CNS which contrasts with 
matrix metalloproteinase 1 Matrix metalloproteinase-2 
expression and beta-catenin loss have a part to play in 
ESC pathogenesis and progression. It has recently been 
shown that the expression of the enzymes in vitro and 
the size of the C6-glioma in vivo in the animal model 
was reduced by DNAzyme produced against matrix 
metalloproteinase-2 mRNA. Decreased E-cadherin 
plays a significant role in the development of both the 
ESC and EEC7

Matrix metalloproteinase-3 (Stromelysin 1) : 

The size of IGFBP-3 degradation products 
produced by matrix metalloproteinase-3 is identical to 
that produced by serum during pregnancy. Subgroup E 
stromelysin contains stromelysin-1 (MMP-3). In recent 
research on atherosclerotic plaque stability, a series of 
apoE / matrix metalloproteinase double knockout mice 
were used to show that matrix metalloproteinase-3 
restricts plaque growth and improves plaque stability, 
thus playing a protective role8.

Matrix metalloproteinase-7 (Matrilysin, PUMP 1):

Matrix metalloproteinase-7 (MMP-7), the matrix-
degrading enzyme, plays a major role in cancer invasion 
and metastasis. Studies have shown that antisense 
oligonucleotides to matrix metalloproteinase-7 inhibit a 
higher rate of spread of H-infected gastric gland cells. 
Cultures PyloriMatrix metalloproteinase-7 mRNA was 
expressed in 53 percent of primary stomach cancers 
but not in the normal stomach mucosa, fibroblasts, or 
mesothelial cells. Induction of matrix metalloproteinase-7 
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occurs during epithelial cell response to bacterial 
infection9

Matrix metalloproteinase-8 (Neutrophil 
collagenase):

In most mammals, the connective tissue contains 
neutrophil collagenase, a collagen cleaving enzyme10. 
It is often referred to as MMP-8 or MNL-CL11. This 
has an exclusive pattern of expression in inflammatory 
conditions and is thus unique in the metalloproteinase 
matrix family MMPMatrix metalloproteinase-8 mRNA 
and protein have been expressed in all 3 forms of human 
in situ atheroma cells12.

Matrix metalloproteinase-9 (Gelatinase -B, 92 kDa 
gelatinase):

It is also known as collagenase IV type 92 kDa, 
gelatinase B (GELB) 92 kDa matrix metalloproteinase-9 
releases skit and this allows BM repopulating cells to 
be translocated to a permissive vascular niche that 
facilitates the differentiation and reconstitution of the 
stem/progenitor cell stream13. 

Stromelysin 2 (MMP10): 

For humans, the matrix metalloproteinase10 gene 
encodes the Stromelysin-2 enzyme, also known as the 
matrix metalloproteinase-10 or transin-2 matrix14.

Matrix metalloproteinase-10 (Stromelysin 2):

For humans, the matrix metalloproteinase10 gene 
encodes the Stromelysin-2 enzyme, also known as the 
matrix metalloproteinase-10 or transin-2 matrix15. 

Stromelysin-3 (MMP11): 

The gene matrix metalloproteinase11 encodes 
Stromelysin-3 (SL-3) or (MMP-11) in humans16. 
The role of Matrix metalloproteinase-11 in neointima 
formation was tested in wild-type (MMP-11+/+) 
and matrix metalloproteinase-11–deficient (MMP-
11−/−) mice using a vascular injury model matrix 
metalloproteinase-11 overexpression has possibly been 
linked with ovarian carcinoma aggressiveness17.

Matrix metalloproteinase-11 (Stromelysin-3) : 

The gene matrix metalloproteinase11 encodes 
Stromelysin-3 (SL-3) or (MMP-11) in humans. The 

role of Matrix metalloproteinase-11 in neointima 
formation was tested in wild-type (MMP-11+/+) 
and matrix metalloproteinase-11–deficient (MMP-
11−/−) mice using a vascular injury modelMatrix 
metalloproteinase-11 overexpression has possibly been 
linked with ovarian carcinoma aggressiveness18. 

Matrix metalloproteinase-12 (Macrophage 
metalloelastase):

Animal models conducted research into the role 
of matrix metalloproteinase-12 in the development 
of COPD in humans smokers and suggested a 
predominant role for matrix metalloproteinase-9 and 
matrix metalloproteinase-12 in pulmonary inflammation 
pathogenesis19.

Matrix metalloproteinase-13 (Collagenase 3):

The human gene matrix metalloproteinase13 
encodes the enzyme Collagenase 3. Expressed into 
human OA and RA by chondrocytes and synovial cells, 
matrix metalloproteinase-13 is thought to play a crucial 
role in cartilage degradation. It has been documented 
that the degradation of the connective tissue growth 
factor in wound tissue was prevented transiently 
in matrix metalloproteinase-13 KO miceMatrix 
metalloproteinase-13 remains the primary matrix 
metalloproteinase released by chondrocytes, when 
stimulated with retinoic acid, to degrade their matrix20.

Matrix metalloproteinase-14 (MT1-matrix 
metalloproteinase) :

Membrane type 1-matrix metalloproteinase (MT1-
matrix metalloproteinase or matrix metalloproteinase-14) 
is a major pro-matrix metalloproteinase-2 activator 
and is essential for the development of the skeleton. 
Cleavage of membrane-bound native MT1-matrix 
metalloproteinase with several recombinant matrix 
metalloproteinases including both active MT1-matrix 
metalloproteinase and matrix metalloproteinase-2 is 
generated in vitro21. 

Matrix metalloproteinase-15 (MT2-matrix 
metalloproteinase) : 

Ueno et al. identified a correlation between the 
positive nodal status and the 15 mRNA expression. 
On E10 hypocellular ECs. Mice with targeted snail 
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knockdown were exhibited and associated with 
decreased expression of mesenchyme cell markers and 
downregulation of the family member of the matrix 
metalloproteinase MMP, matrix metalloproteinase1522.

Matrix metalloproteinase-16 (MT3-matrix 
metalloproteinase):

This is the new name for MT3-matrix 
metalloproteinase [Membrane-type matrix 
metalloproteinase-3], according to a numerical 
nomenclature for the matrix metalloproteinases. MT3-
matrix metalloproteinase expression in human cartilage 
is elevated in end-stage osteoarthritis. Under pathological 
conditions, PDGF and fibronectin can upregulate the 
expression of matrix metalloproteinase-16 through 
cultured vascular smooth muscle cells23.

Matrix metalloproteinase-17 (MT4-matrix 
metalloproteinase) :

The matrix metalloproteinase-17 (MT4-matrix 
metalloproteinase) is a member of the subfamily MT-
matrix metalloproteinase. Eyes are anchored to the 
plasma membrane via a glycosyl-phosphatidylinositol 
(GPI) anchor that provides these enzymes with 
a specific collection of regulatory and functional 
mechanisms separating them from the rest of the matrix 
metalloproteinase family24. 

Matrix metalloproteinase-18 (Collagenase 4, xcol4, 
Xenopus),:

Matrix metalloproteinase-18 is expressed in 
migratory macrophages, and bands for matrix 
metalloproteinase-18 corresponding to mRNA are found 
in CB tissue25.

Matrix metalloproteinase-19 (RASI-1, occasionally 
referred to as stromelysin-4) :

Matrix metalloproteinase-19 was revealed in laser 
capture microscopy as a novel mediator followed by 
microarray analysis in the hyperplastic epithelial cells 
adjacent to biotic regions. This has functions in cell 
proliferation, migration, angiogenesis, and adhesion, 
expressed in human epidermis and endothelial cells. For 
this gene, Yu et al. , 2012, identified several transcript 
variants that encode different isoforms.26 

Enamelysin (MMP20): 

An amelogenesis imperfecta was associated with a 
matrix metalloproteinase-20 mutation which alters the 
normal splice pattern and results in premature ending of 
the encoded protein.27

Matrix metalloproteinase-21 (X-matrix 
metalloproteinase):

Matrix metalloproteinase-21 increases the ability of 
certain solid tumours to enter and metastasize tumour 
matrix metalloproteinase-21 expression was examined 
on immunohistochemistry assay in 296 cases of gastric 
cancer.28

Matrix metalloproteinase-23A (MMP-CA): 

Matrix metalloproteinase 23a does not have the signal 
chain, as opposed to other matrix metalloproteinases. 
It is suggested it could function intracellularlyMatrix 
metalloproteinase-23 has a short prodomain and contains 
a single cysteine residue that may be part of the cysteine-
switch process working to preserve the latency of the 
enzymes.29

Matrix metalloproteinase-24 (MT5-matrix 
metalloproteinase):

TIMPs inhibit all matrix metalloproteinase, except 
matrix metalloproteinase-24, matrix metalloproteinase25 
(MT6-matrix metalloproteinase). Membrane-type 
matrix metalloproteinase (MMP -25, also known as 
MT1-, MT2-, MT3-, MT4-, MT5-, and MT6-matrix 
metalloproteinase) are structurally similar to other 
matrix metalloproteinase types but are anchored to the 
cell membrane ‘s exterior. It is highly expressed in 
leukocytes and some tissues of cancer.30

Matrix metalloproteinase-26 (Matrilysin-2, 
endometase):

Matrix metalloproteinase-26 has 998 mRNA 
nucleotides and no type of transcript. RT-PCR, 
the study of immunofluorescence, and cytometry 
determined the matrix metalloproteinase-26 mRNA 
and protein expression by. This is the minor part of the 
metalloproteinase matrix. E encoded protein degrades 
type IV collagen, fibronectin, fibrinogen, casein, 
vitronectin, alpha-1-antitrypsin, alpha-2-macroglobulin, 
and insulin-like growth factor-binding protein 1, and 
activates matrix metalloproteinase9 through cleavage 31. 
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Matrix metalloproteinase-27 (MMP-22, C): 

The matrix metalloproteinase-27 mRNAs are 
usually expressed at a lower level32.

Matrix metalloproteinase-28 (Epilysin):

Matrix metalloproteinase-28 (MMP-28, epilysine) 
is highly expressed in the skin by keratinocytes, the 
nervous system developing and regenerating, and 
a variety of other normal human tissues. Matrix 
metalloproteinase-28 expression is associated with cell 
proliferation during epithelial repair and is spatially 
and temporarily tightly regulated during wound repair 
matrix metalloproteinase-28 expression is upregulated 
in primary keratinocytes by TNF-alpha therapy 33.

Role of matrix metalloproteinase in Cancer 
Progression :

Tumour cells participate in many tumour 
microenvironmental interactions involving extracellular 
matrix ( ECM), ECM-associated growth factors, and 
cytokines, as well as surrounding cells (endothelial 
cells, fibroblasts, macrophages, mast cells, neutrophils, 
pericytes, and adipocytes) during carcinogenesis 
formation. The local microenvironment relies on four 
cancer hallmarks that include migration, invasion, 
metastasis, and angiogenesis 34. 

Matrix metalloproteinase is an important molecule 
in these processes as they degrade specific molecules of 
cell adhesion and thus modulate interactions between 
cells and cells and ECM. The development of cancer 
includes multiple steps, including tumour growth 
and multi-step invasion, metastasis, and angiogenesis 
processes, all of which can be modulated by a matrix 
metalloproteinase. The tumour microenvironment 
expression of matrix metalloproteinase depends not 
only on the cancer cells but also on the neighbouring 
stromal cells 35Matrix metalloproteinase exercise their 
proteolytic activity and break down the physical barriers, 
promoting angiogenesis, invasion of tumour cells, and 
metastasis. Tumour growth and angiogenesis often rely 
on the increased availability of signalling molecules, 
such as growth factors and cytokines, by making those 
factors more available to cancer cells and the tumour 
microenvironment. This occurs either by extracting them 
from the ECM (IGF, bFGF, and VEGF) or by shedding 

them out of the cell surface (EGF, TGF‐α, HB‐EGF) 36. 

Angiogenesis is also strongly modulated by 
the release of angiogenesis negative regulators, 
such as angiostatin, tumstatin, endostatin, and 
endorepellinMatrix metalloproteinase also modulate 
cell-cell and cell – ECM interactions by manipulating E‐
cadherin and integrins, influencing both cell phenotype 
(EMT) and cell migration, respectively. The over-
expression of matrix metalloproteinase in the tumour 
microenvironment depends not only on the cancer cells 
but also on the neighbouring stromal cells that are induced 
in a paracrine manner by the cancer cells 37. Cancer 
cells stimulate host cells such as fibroblasts to form an 
essential source of matrix metalloproteinase through 
interleukin secretion and growth factors, and direct 
signalling by extracellular matrix metalloproteinase 
inducers. Therefore the cellular source of matrix 
metalloproteinase may have important effects on its role 
and operation. In this regard, for example, neutrophils 
express matrix metalloproteinase‐9 free of TIMP‐1, 
which leads to more readily activating the proteinase.38

Specifically, they may promote or inhibit the 
development of cancer depending on the tumour stage, 
tumour site (primary, metastasis), enzyme localization 
(tumour cells, stroma), and substrate profile among 
other factors. For example, matrix metalloproteinase‐8 
provides a protective effect in the metastatic cycle, 
decreasing the metastatic potential of breast cancer cells 
when overexpressed. Similarly, the expression of matrix 
metalloproteinase‐8 in tongue squamous cell carcinoma 
is associated with improved patient survival, and it is 
proposed that this protective action is possibly associated 
with the role of estrogen in tongue sq growth.39On the 
other hand, in some particular circumstances, matrix 
metalloproteinase‐9 may act as a tumour promoter 
in the carcinogenesis cycle, as well as an anticancer 
enzyme at later stages of the disease. This dual function 
is based on the results in animal models, where matrix 
metalloproteinase‐9 knockdown mouse models showed 
a reduced incidence of carcinogenesis whereas tumours 
developed in matrix metalloproteinase‐9 mice were 
substantially more aggressive. 

The development of cancer includes multiple steps, 
including tumour growth and multi-step invasion, 
metastasis, and angiogenesis processes, all of which can 
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be modulated by a matrix metalloproteinase. The tumour microenvironment expression of matrix metalloproteinase 
relies not only on the cancer cells but also on the surrounding stromal cellsMatrix metalloproteinase exercise their 
proteolytic activity and break down the physical barriers, facilitating angiogenesis, invasion of tumour cells, and 
metastasis. Tumour growth and angiogenesis also depend on the increased availability of signalling molecules, 
such as growth factors and cytokines, by making those factors more accessible to cancer cells and the tumour 
microenvironment. This occurs either by extracting them from the ECM (IGF, bFGF, and VEGF) or by shedding 
them out of the cell surface (EGF, TGF‐α, HB‐EGF). Angiogenesis is also strongly modulated by the release of 
angiogenesis negative regulators, such as angiostatin, tumstatin, endostatin, and endorepellinMatrix metalloproteinase 
also modulate cell-cell and cell – ECM interactions by processing E‐cadherin and integrins, affecting both cell 
phenotype (EMT) and cell migration, respectively. (figure 1) 40.

FIGURE 1: Role of matrix metalloproteinase in cancer progression. 

Matrix metalloproteinases and Cancer Invasion :

The ECM is a dynamic structure that orchestrates 
the cells’ actions through interaction with them. A 
cancer cell requires the proteolytic activity of matrix 
metalloproteinase to degrade physical barriers during 
local expansion and intravasation in nearby blood 
vessels, extravasation, and remote invasion. Localization 

of matrix metalloproteinase to specific cell surface 
structures, called invadopodia, is necessary during 
invasion for their ability to promote invasion. Such 
structures reflect the place where there is a significant 
degradation of the ECM. Invadopodia uses proteinases 
related to transmembrane invadopodia, like matrix 
metalloproteinase‐14 (figure 2) 41.
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FIGURE 2: Role of matrix metalloproteinase and ECM in tumour invasion.

Matrix metalloproteinases and Tumour 
Angiogenesis :

Matrix metalloproteinase has a dual role in tumour 
vasculature as they can function as both positive and 
negative angiogenesis regulators depending on the time 
point of expression during tumour angiogenesis and 
vasculogenesis as well as the availability of substrates. 
The matrix metalloproteinase family’s main players 
involved in tumour angiogenesis are mainly matrix 
metalloproteinase‐2, ‐9, and matrix metalloproteinase‐14 
and, to a lesser degree, matrix metalloproteinase‐1 
and ‐7. For cancer cells to keep growing and begin 
migrating, new blood vessels need to be created 42. The 
first step in this cycle is to remove the physical obstacles 
by degrading the ECM and produce pro-angiogenic 
factors thereafter. Indeed, matrix metalloproteinase‐9 

participates in the angiogenic transition as it increases 
the bioavailability of essential factors in this cycle, such 
as the most effective tumour vascular endothelial growth 
factor ( VEGF) and the specific fibroblast growth factor 
(bFGF), by degrading extracellular components such as 
collagen type IV, XVIII and perlecan, respectively 43.

matrix metalloproteinase tightly controls the 
angiogenic balance, but they can also down-regulate the 
formation of blood vessels by producing degradation 
fragments that inhibit angiogenesis. These molecules 
include tumstatin, endostatin, angiostatin, and 
endorepellin, which are produced by type IV, XVII 
collagen, plasminogen, a serine proteinase plasmin 
inactive precursor, and perlecan cleavage (figure 3) 44.
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FIGURE 3: Role of matrix metalloproteinase In tumour angiogenesis.

Matrix metalloproteinase and Cancer Proliferation:

matrix metalloproteinase contributes to tumour 
cell proliferation by many pathways. In particular, they 
can modulate growth factor bioavailability and cell-
surface receptor function. Even the ADAM family is 
interested in the above operation. Members of the matrix 
metalloproteinase and ADAM families that release cell-
membrane-precursors of multiple growth factors such 
as insulin-like growth factors (IGFs) and epidermal 
growth factor receptor (EGFR) ligands promoting 
proliferation; Several matrix metalloproteinases 
(MMP‐1,‐2,‐3,‐7,‐9,‐11 and‐19) and ADAM12 break 
down IGF-binding proteins which regulate the growth 
factor ‘s bioavailability 45. Cell proliferation mediator 
EGFR is implicated in cancer development as it is 
over-expressed in over one-third of all solid tumours. 
With the action of matrix metalloproteinase‐3, ‐7, 
ADAM17 or ADAM10, increased shedding of EGFR 
membrane-anchored ligands, including heparin-
binding EGF (HB‐EGF), transforming growth factor 
(TGF)‐α, and amphiregulin was observed during cancer 
progression46Matrix metalloproteinase and ADAM also 
regulates proliferation signals through integrins since 
the shedding of E‐cadherin results in translocation of 
β‐catenin to the nucleus, leading to cell proliferation. It 
is worth noting that the inactive proform of TGF‐β, an 
important molecule in cancer, is proteolytically activated 
by matrix metalloproteinase‐9, ‐2, ‐14 in a similar way 

47.

One of the main findings that emerged from several 
studies is the crucial role of glycosaminoglycan (GAG)‐
matrix metalloproteinase‐GF interactions, leading to 
the activation of pro matrix metalloproteinase and their 
subsequent proliferative effects. Notably, GAGs chains 
may recruit matrix metalloproteinase to release growth 
factors from the cell surface and, as a result, induce 
cancer cell proliferation matrix metalloproteinase‐7, 
for example, exerts a high affinity for sulfate chains 
in heparan. Based on this notion, heparan sulfate 
chains on cell surface receptors, such as some CD44 
variant isoforms, anchor the proteolytically active 
matrix metalloproteinase‐7, resulting in the HB‐EGF 
cleavage48.

Matrix metalloproteinase and Cancer Cell 
Apoptosis:

Degrading matrix enzymes impart both apoptotic 
and antiapoptotic action matrix metalloproteinase and 
ADAMs, especially matrix metalloproteinase‐7 and 
ADAM10, relay anti-apoptotic signals from the cell 
surface to cancer cells by cleaving Fas ligand, a death 
receptor Fas transmembrane stimulator. This proteolytic 
activity inactivates the Fas receptor and causes apoptosis 
resistance and chemical resistance to cancer cells or 
encourages apoptosis of neighbouring cells depending on 
the method. In addition, proteolytic shedding of tumour-
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associated major histocompatibility proteins with 
ADAM17-related complex class-I proteins will inhibit 
natural killer ( NK) cytotoxicity to cancer cells49Matrix 
metalloproteinase can, in particular, contribute to the 
anti-apoptotic effect by indirectly activating serine/
threonine kinase Akt / protein kinase B via the EGFR and 
IGFR signalling cascadesMatrix metalloproteinase also 
facilitates apoptosis, most likely indirectly by altering 
the composition of the ECM; for example, by splitting 
laminin, which affects the signalling of the integrin 50.

Matrix metalloproteinase and Cell Adhesion, 
Migration, Epithelial to Mesenchymal Transition :

Cell movement is strongly correlated with matrix 
metalloproteinase and ADAMs proteolytic activity, 
regulating the complex ECM – cell and cell-cell 
interactions during migration. Initially, mysterious 
peptide production through the degradation of ECM 
molecules such as collagen type IV and laminin‐5 
promotes cancer cell migration. In controlling 
cell migration, some integrins play an important 
role as they can serve as substrates for matrix 
metalloproteinase 51.

Several matrix metalloproteinases 
(MMP‐2,‐3,‐9,‐13,‐14) has been over-expressed in 
association with epithelial-mesenchymal transition 
(EMT), a highly conserved and fundamental 
morphological transition phase. In particular, 
epithelial cells are actively down-regulating cell-
cell adhesion systems during this event, losing 
their polarity and acquiring a mesenchymal 
phenotype with reduced intercellular interactions 
and increased migratory ability. Contact between 
the cells is hindered by ADAM10 shedding of E‐
cadherin, resulting in disrupted cell adhesion 
and EMT induction, accompanied by increased 
cell migration. By cleaving E‐cadherin, matrix 
metalloproteinase‐1 and ‐7 also appear to 
contribute to this morphological transition52. 
Recent studies indicate the implication of matrix 
metalloproteinase‐28 in the proteolytic activation of 
TGF‐β, a strong inducer of EMT, leading to EMT.

It should be remembered that the interaction 
between hyaluronan and its main cell surface 

receptor, CD44, contributes to the activation 
of signalling molecules such as Ras, Rho, 
PI‐3 kinases and AKT, thereby facilitating the 
progression of cancer53,54. A recent study 
indicated that hyaluronan promotes cancer cell 
migration and increased metalloproteinase matrix 
secretion through Rho kinase-mediated signalling, 
specifically the increased active form of matrix 
metalloproteinase‐2 55.

Matrix metalloproteinase and Immune 
Surveillance :

By recruiting tumour-specific T‐lymphocytes, 
NK cells, neutrophils, and macrophages, the host 
immune system is able to recognize and attack cancer 
cells. Cancer cells, by contrast, evolve mechanisms 
of escape using matrix metalloproteinase to gain 
immunity 56. Matrix metalloproteinase shed T‐
lymphocyte interleukin‐2 receptors‐α to inhibit 
their proliferation. In addition, TGF‐β is released 
as a result of matrix metalloproteinase activity, a 
major suppressor of T‐lymphocyte reaction against 
cancer cells. Likewise, matrix metalloproteinase 
reduces the vulnerability of cancer cells to NK cells 
by producing a bioactive fragment from an inhibitor 
of 1-proteinase57. A number of studies have also 
demonstrated the ability of matrix metalloproteinase 
to effectively cleave or control the mobilization of 
many members of the CC (β‐chemokine) and CXC 
(α‐chemokine) chemokine subfamilies, affecting 
leukocyte infiltration and migration 58

Pharmacological Targeting of matrix 
metalloproteinase :

Hence, matrix metalloproteinase is suitable for 
therapeutic intervention by synthetic and natural 
inhibitors, giving prospects for future studies. 
Multiple therapeutic agents, called inhibitors of matrix 
metalloproteinase (MMPs), were developed to target 
matrix metalloproteinase in an attempt to control their 
enzymatic activity. Even though clinical trials with these 
compounds in most cases do not produce the anticipated 
effects, the field of matrix metalloproteinases is still in 
development.
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TABLE 1: Potential matrix metalloproteinase inhibitors

Matrix metalloproteinases Type of Drug/source Enzymes Inhibited

Synthetic inhibitors

Batimastat Peptidomimetic matrix metalloproteinase-1,-2,-3,-7,-9

Marimastat Peptidomimetic Broad Spectrum

Tanomastat(BAY12-9666) Non Peptidomimetic matrix metalloproteinase-2,-3,-9

Prinomastat(AG3340) Non Peptidomimetic matrix metalloproteinase-2,-3,-7,-9,-13

BMS-275291 Non Peptidomimetic matrix metalloproteinase-2,-9

CGS27023A Non Peptidomimetic matrix metalloproteinase-1,-2,-3

Minocycline Chemically modified tetracycline matrix metalloproteinase-1,-2,-3

Metastat(COL-3) Chemically modified tetracycline matrix metalloproteinase-1,-2,-8,-9,-13

SB-3CT Reform proenzyme structure matrix metalloproteinase-2,-9

INCB7839 Small molecule sheddase inhibitor ADAM-10,-17

Off Target inhibitors

Bisphosphonates Analogue of PPi matrix metalloproteinase-1,-2,-
7,9,MT1,MT2matrix metalloproteinase

Letrozole Nonsteroidal inhibitors of aromatase matrix metalloproteinase-2,-9

Natural inhibitors 

Neovastat(AE-941) Extract from shark cartilage matrix metalloproteinase-1,-2,-7,-9,-13

Genistein Soy isoflavone matrix metalloproteinase-2,-9,MT1-
,MT2-,MT3-matrix metalloproteinase

Matrix metalloproteinases Inhibition and Anticancer Therapy :

Matrix metalloproteinase synthesis is inhibited by multiple agents that prevent them from interacting with 
molecules that direct their action to the cell surface or inhibit their enzymatic activity 59.
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Inhibition of matrix metalloproteinases synthesis :

Matrix metalloproteinase synthesis is inhibited 
directly by transfecting mRNA or oligonucleotide 
antisense cells or by attacking mRNA with RIBOZYMES. 
This means it has been used in mouse models to 
downregulate matrix metalloproteinase7 or 9 to reduce 
the stress or metastasis of tumours. Indirect strategies for 
reducing matrix metalloproteinase expression are signal 
transduction pathways inhibition that induces matrix 
metalloproteinase transcription. Several medicines in 
clinical trials inhibit signals of tyrosine kinase receptors 
and levels of matrix metalloproteinase. Halofuginone, a 
COCCIDIOSTAT used in poultry, is a drug that controls 
the expression of the matrix metalloproteinase genes and 
the experimental metastasis of cancer cells. Coccidiostat 
is a drug used to treat coccidiosis, which is a protozoan-
induced intestinal disease60.

Inhibiting interactions between matrix 
metalloproteinase and other proteins:

Matrix metalloproteinase-2 is prevented from 
binding to αvβ3 integrin so as to inhibit matrix 
metalloproteinase interaction with other proteins. This 
form of strategy may be evaluated in clinical practice 
by directly targeting the cancer-promoting feature, 
and the compound shows promising results in animal 
experiments 61

. Exploiting matrix metalloproteinase activity:

This has developed many cytotoxic agents that are 
activated by a matrix metalloproteinase. It is effective for 
treating tumours. Cytotoxic agents, such as recombinant 
proteins containing ANTHRAX TOXIN fused to a 
matrix metalloproteinase cleavage site, are activated 
by cell surface matrix metalloproteinase cleavage and 
internalized by the cell, followed by cell death62

Blocking of matrix metalloproteinase :

Common endogenous inhibitors (TIMPs), 
comprising a family of four protease inhibitors, inhibit 
the matrix metalloproteinase:

• TIMP-1

• TIMP-2 

• TIMP-3 and 

• TIMP-4TIMPs 

might have matrix metalloproteinase-independent 
cancer-promoting activities 63

Future Perspective : 

Perspective research into neoepitopes will provide 
important and novel means for cancer diagnosis, 
prognosis, and increased efficacy of treatment. 
However, in order to take full advantage of neoepitopes 
as highly useful biomarkers of cancer, understanding the 
physiological processes and signalling pathways that 
control their generation is very critical. And the ultimate 
aim of modern diagnostic studies would be to use highly 
accurate biomarkers based on non-invasive mechanisms. 
Currently, receptors, cell adhesion molecules, 
growth factors, and enzymes with their associated 
protein substrates (e.g., matrix metalloproteinase and 
extracellular matrix components) are all hot areas of 
study in cancer drug production and diagnostic assays 64.

Conclusion

Thus, this review gives a clear knowledge about 
different types of matrix metalloproteinases and their 
role in cancer progression and metastasis to analyze the 
gene mutations in cancer cells in order to prevent and 
reduce cancer progression in the future.
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Abstract
The term LASER is an acronym for ‘Light Amplification by the Stimulated Emission of Radiation’. The first 
laser was introduced in the 1960’s by Miaman. Laser is used to treat a number of various dental conditions 
like composite restorations etc.. It is most commonly used in restorations for treating hypersensitivity, tooth 
decay, gum diseases and whitening teeth. Various kinds of lasers such as ND:YAG, Er:YAG, Er:Cr:YSGG 
are used in various dental procedures. Laser seems to be made for effective removal of dentine and enamel 
with only minor side effects such as thermal damage. The capability of Er:YAG lasers for the removal of 
hard tissues in dentistry was exhibited as of now in 1989, Er:YAG (erbium-doped yttrium aluminum garnet) 
lasers have been progressively utilized in dental practices and are turning out to be increasingly more an 
agreeable technique for caries evacuation for patients, as conventional cavity drilling may cause noise and 
pain. Laser received FDA approval for caries removal and cavity preparations. The use of laser therapy 
also seems to be promising from many recent researchers. Laser therapy induces surface roughness or even 
improves bond strength or decreases marginal leakage. There seems to be a general consensus on the fact that 
Er:YAG is one of the best suited types of lasers because it’s efficiency in dentine is very good without any 
damage of pulp. Er:YAG lasers are a lot utilized in small scale blasts that may bring visible irregularities. In 
addition, pain reduction in comparison to bur assisted preparation of cavities has been clearly demonstrated. 
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Introduction

The term LASER is an acronym for ‘Light 
Amplification by the Stimulated Emission of Radiation’. 
The first laser was introduced in the 1960’s1,2 by 
Theodore Miaman. Maiman, at the Hughes Research 
Laboratories in Malibu, CA, built the first functioning 
laser by using a mixture of helium and neon. In 1961, 
a laser generated from crystals of yttrium-aluminum-

garnet treated with 1-3% neodymium (Nd:YAG) 
was developed. It is used for nonsurgical sulcular 
debridement in periodontal disease control and the Laser 
Assisted New Attachment Procedure (LANAP). In 
1962, the argon laser was developed, whereas, the ruby 
laser became the first medical laser to coagulate retinal 
lesions, when it was used in 1963. In 1964, Patel at Bell 
Laboratories developed the CO2 laser. It has a very high 
affinity for water, resulting in rapid soft tissue removal 
and hemostasis with a very shallow depth of penetration. 
Lasers have been used in dentistry since 1994 to treat 
a number of dental problems. Yet, despite FDA 
approval, no laser system has received the American 
Dental Association’s (ADA) Seal of Acceptance as an 
alternative to more traditional treatment. The use of 
lasers in dentistry has increased over the past few years. 
Because of their many advantages, lasers are indicated 
for a wide variety of procedures 3,4. It is most commonly 
used in restorations for treating hypersensitivity 

DOI Number:  10.37506/ijfmt.v14i4.12408



4928      Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No.4

and tooth decay. Nowadays, diode lasers are being 
extensively used in the field of dentistry. Diode lasers are 
used in some kind of procedures like aesthetic gingival 
recontouring, soft tissue crown lengthening, exposure 
of soft tissue impacted teeth, removal of inflamed and 
hypertrophic tissue, frenectomies, and photostimulation 
of the aphthous and herpetic lesions. Lasers seem to 
have been made for effective removal of dentine and 
enamel with only minor side effects such as thermal 
damage. The potential of Er:YAG (erbium-doped 
yttrium aluminum garnet) lasers for ablation of hard 
tissues in dentistry was demonstrated already, Er:YAG 
lasers have been increasingly used in dental practices 
and are becoming more and more a comfortable method 
for caries removal for patients, as conventional cavity 
drilling may cause noise and pain. The repair and the 
extension of composite restorations is an everyday task 
for dentists. However, the existing composite restoration 
may have been in the oral environment for a long, and 
often unknown, period of time, and in many cases the 
dental clinician is unaware of which product has been 
used to create the restorations 5,6,7. During repair of 
a composite restoration, the prepared cavity usually 
exposes enamel and dentine 8,9,10. For that reason, the 
usage of lasers is required to obtain adequate bond 
strength to the tooth structure. Many studies have been 
carried out to investigate the usage of lasers bonding 
between composites/ enamel and composite /dentine 
and it gives acceptable tensile strength and shear bond 
strength (SBS) between the composite and the tooth 
11,12. Thus the main aim of this study is to know about 
the role of lasers and various laser types in composite 
restoration procedures.

LASERS IN COMPOSITE RESTORATIONS: 

At present days, there are numerous lasers which 
can be used efficiently in restorative dentistry for various 
procedures as the results yielded by employing lasers are 
promising. Various kinds of lasers can be employed in 
composite resin restorations such as Er:YAG, Nd:YAG 
(neodymium-doped yttrium aluminum garnet) , Diode 
lasers, CO2 lasers, Er:Cr:YSGG (erbium/chromium-
doped yttrium scandium gallium garnet)13,14 etc..

Er:YAG Lasers: 

Er: YAG lasers are a lot utilized in small scale 
blasts that may bring about tiny and plainly visible 

irregularities. Safe utilization of lasers likewise 15,16 be 
the fundamental objective of proposed or future laser 
treatment. Laser beam cutting with Er:YAG lasers 
are suitable for short pulse duration and have low 
mean beam power, high laser beam intensity. Er:YAG 
lasers have a tissue applicability used on hard and soft 
tissues17. Hard tissue lasers which were developed 
during the 1990s have the capability to prepare enamel 
for restoration and reduces, eliminates the audibility of 
drills and reduces the micro fractures 18,19. Low power 
Er:YAG lasers which have 100 milliwatts could operate 
the middle opened infrared region with the cape of hard 
and soft tissues 20–22. 

Nd:YAG Laser: 

These lasers have a wide range of utilizations in the 
procedures such as laser spectroscopy and composite 
restorations. Nd:YAG laser is a four-level laser 
framework, which implies that the four vitality levels 
are associated with lasers of composite resin restoration 
activity. These lasers work in both beat and ceaseless 
mode. Nd:YAG laser produces laser light usually in the 
close infrared locale of the range at 1064 nanometers 
(nm). It likewise emanates laser light at a few unique 
frequencies including 1440 nm, 1320 nm, 1120 nm, and 
940 nm. Nd:YAG laser fluorescence which helps in the 
detection of dental decay could demonstrate the presence 
of lesions and calculus 23,24.

Diode Lasers: 

The dynamic mode of the diode laser is a strong 
state semiconductor made of aluminum, gallium, 
arsenide, and infrequently indium, which produces laser 
frequencies, running from roughly 810 nm to 980 nm. All 
diode frequencies are ingested fundamentally by tissue 
shade (melanin) and hemoglobin. They are inadequately 
consumed by the hydroxyapatite and water present in the 
finish. Explicit strategies incorporate tasteful gingival 
reshaping, delicate tissue crown, frenectomies, and 
photostimulation of the aphthous and herpetic sores.

Argon Lasers: 

Argon lasers are a unique laser used specifically 
in composite restorations. It was invented by William 
Bridges at the Hughes Aircraft Labs in 1964. The 
argon laser doesn’t employ the use of filters. Rather, it 
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produces one frequency of blue light (i.e., the light is 
monochromatic) having a band width of just 40 to 45 
nm. Furthermore, the brilliance of the light can be set 
to the producer’s details for ideal effectiveness, one of 
a kind for each brand of composite pitch. Thoroughness 
and the depth in composite restorations are increased 
using the argon lasers. Argon lasers in composites are 
used to improve shear bond strength in both enamel and 
dentine.

MORPHOLOGICAL CHANGES ON TOOTH 
UPON LASERS: 

Er:YAG laser irradiation may cause morphological 
changes in the enamel causing the formation of rough 
surfaces, cracks, prone to bacterial accumulation25. Laser 
action with temperature rise causing morphological 
alterations that are directly related to frequency 
increment, causing demineralization of sound dentine26. 
Er:YAG lasers have potential treatment of dental decay 
cause alteration to the conventional drill may reduce 
mechanical damage and can remove the hard dental 
tissues. Thus, Er:YAG lasers cause extensive cracking 
lines in dentine surfaces with a smear layer with sound 
dentine27. It reduces the mechanical damage and removes 
the hard tissue. Cavity walls and borders disclose 
typical morphological aspects after ablation Er:YAG 
laser treatment. The smear layer is efficiently removed. 
Neither knoop hardness nor Ca/P ratio evaluation on the 
cavity floor revealed any significant difference between 
laser and bur treatment. If any, only minimal thermally 
induced changes of dental hard tissue composition is 
produced by Er:YAG and only minimal local thermal 
damage follows Er:YAG irradiations. The surface 
morphology and the chemistry of dentine may influence 
the bond strength to dental restoration materials. Enamel 
acid etching after laser treatment increases the etching 
depth if evaluated with the help of X-ray tomography.

COMPOSITIONAL CHANGES: 

The degree of compositional changes helps in the 
retention of tissues to diminish or expand its dissolvability 
lighted to finish or dentine (CO2, Nd:YAG lasers). Laser 
illumination can build the CA or P structure which may 
result from the evaporation of organic compounds. This 
causes the adjustment in warm reactions Er:Cr:YSGG 
laser light with CA:P proportion stays unaltered 28,29. 
Corrosive carving causes substance changes and 

expands the dentine penetrability, dentin, wetness and 
furthermore builds the potential for mash crabbiness 
30,31. Laser application may cause comparative corrosive 
carving that causes the high unpleasantness without any 
dental damage in deep underlying tissues.

BOND STRENGTH: 

Mean modified shear bond strength for light and 
laser groups ranges from 10.80 MPa to 13.31 MPa which 
are recommended for orthodontic treatment and also 
for both curing modalities32. Laser irradiation causes 
surface modification by increasing its bond strength in 
resin cements. Er:YAG laser irradiation causes adhesion 
of resin to dentine that improves bond strength of 
acid etching and increases tensile strength highly for 
acid etched human dentine33. Thus, irradiation by the 
Er:YAG laser at 450 mJ has bond strength (p<0.05) 
level. Many authors found similar tensile bonds to acid 
etching samples. If Er:YAG treatment was combined 
with acid etching, higher bond strength was found than 
with laser treatment alone. If the tensile bond strength 
on dentine was not adversely affected by different water 
flow cooling rates, it was of importance to optimise the 
water flow on enamel to prevent the formation of non 
appetite CaP phases on the enamel surface, which may 
compromise adhesion. For composites repair, Er:YAG 
lasers as the conditioning method showed a significant 
improvement in tensile bond strength in comparison 
to classical methods such as air abrasion, salinization, 
hydrofluoric acid and their combination, reaching mean 
values of 22.92MPa 34.

ENERGY SOURCES: 

Energy sources for the lasers for etching the tooth 
surfaces derived from blue coloured halogen curing 
lamps. Infrared CO2 lasers, blue coloured plasma arc 
lamps, cool blue argon lasers used and 980nm GAA1As 
(Gallium-Aluminum-Arsenide) lasers are used which 
are capable with different energy sources 35,36. Enamel 
and dentine surfaces can be etched utilizing Er:YAG 
lasers with 2.94 miniaturized scale frequency for 250 
small scale beat terms which can be achieved with 
300 mJ for enamel and 250 mJ for root surfaces37,38. 
Camphoroquinione initiation with blue light of frequency 
running of 400 to 500 na have an expansive pinnacle of 
480 nm. Argon lasers improve the tear bond quality for 
the lacquer and dentine 39,40,41.
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ADVANTAGES: 

Dental lasers which emit energy convey end cutting 
by methods altered for specialists’ clinical technique. 
Erbium lasers can expel unhealthy tooth structure,carious 
sores with higher water content cause solid tissues may 
cause an end of microfracture. It brings down pulpal 
temperature and causes quicker recovery. 

CONTRAINDICATIONS:

Lasers can’t be used for teeth already filled and also 
for performing dental procedures involving removal of 
old fillings. In tooth preparations, the Erbium family of 
lasers are unable to remove gold and vitreous porcelain 
and have no interaction with the restorative material and 
also in most composite restoration. 

Conclusion

There seems to be a general consensus on the fact 
that Er:YAG is one of the best suited laser types for cavity 
preparation because it’s efficiency, especially in dentine, 
is very good without any danger of pulpal damage if 
working under sufficient water cooling. In addition, pain 
reduction in comparison to bur assisted preparation has 
clearly been demonstrated making it possible to work 
without local anaesthesia in most instances. Er:YAG 
is also efficient in removing composite restoration, 
however, little is known on its ability to ablate dental 
ceramics, GIC and gold. Ablation of amalgam should 
be avoided because it is not efficient and because it 
leads to mercury evaporation. Thus, the role of lasers 
in composite restorations adds to major use in dental 
procedures.

Acknowledgement: The authors are thankful to 
Saveetha Dental College for providing a platform to 
express over knowledge.

Conflict of Interest: The authors declare no conflict 
of interest.

Source of Funding : Self

Ethical Clearance: Not Required

References

1.  Goldman L, Hornby P, Meyer R, Goldman B. 
IMPACT OF THE LASER ON DENTAL CARIES. 

Nature. 1964 Jul 25;203:417.

2.  Ramamoorthi S, Nivedhitha MS, Divyanand MJ. 
Comparative evaluation of postoperative pain after 
using endodontic needle and EndoActivator during 
root canal irrigation: A randomised controlled trial 
[Internet]. Vol. 41, Australian Endodontic Journal. 
2015. p. 78–87. Available from: http://dx.doi.
org/10.1111/aej.12076

3.  Frentzen M, Koort HJ. Lasers in dentistry: new 
possibilities with advancing laser technology? Int 
Dent J. 1990 Dec;40(6):323–32.

4.  Ramanathan S, Solete P. Cone-beam Computed 
Tomography Evaluation of Root Canal Preparation 
using Various Rotary Instruments: An in vitro Study 
[Internet]. Vol. 16, The Journal of Contemporary 
Dental Practice. 2015. p. 869–72. Available from: 
http://dx.doi.org/10.5005/jp-journals-10024-1773

5.  Cooper LF, Myers ML, Nelson DGA, Mowery 
AS. Shear strength of composite bonded to laser-
pretreated dentin [Internet]. Vol. 60, The Journal of 
Prosthetic Dentistry. 1988. p. 45–9. Available from: 
http://dx.doi.org/10.1016/0022-3913(88)90348-4

6.  Cederlund A, Lindskog S, Blomlöf J. Efficacy 
of Carisolv-assisted caries excavation. Int J 
Periodontics Restorative Dent. 1999 Oct;19(5):464–
9.

7.  Siddique R, Sureshbabu NM, Somasundaram J, 
Jacob B, Selvam D. Qualitative and quantitative 
analysis of precipitate formation following 
interaction of chlorhexidine with sodium 
hypochlorite, neem, and tulsi. J Conserv Dent. 
2019 Jan;22(1):40–7.

8.  Takada Y, Goto H, Tagaya M, Tanase S. The 
effect of pulsed Nd–YAG laser irradiation on 
acid resistance of dentin [Internet]. Vol. 1248, 
International Congress Series. 2003. p. 313–7. 
Available from: http://dx.doi.org/10.1016/s0531-
5131(02)01290-6

9.  Armengol V, Jean A, Marion D. Temperature rise 
during Er:YAG and Nd:YAP laser ablation of 
dentin. J Endod. 2000 Mar;26(3):138–41.

10.  R R, Rajakeerthi R, Ms N. Natural Product as 
the Storage medium for an avulsed tooth – A 
Systematic Review [Internet]. Vol. 22, Cumhuriyet 
Dental Journal. 2019. p. 249–56. Available from: 



Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4      4931

http://dx.doi.org/10.7126/cumudj.525182

11.  Visuri SR, Gilbert JL, Wright DD, Wigdor HA, 
Walsh JT. Shear Strength of Composite Bonded 
to Er:YAG Laser-prepared Dentin [Internet]. Vol. 
75, Journal of Dental Research. 1996. p. 599–605. 
Available from: http://dx.doi.org/10.1177/0022034
5960750011401

12.  Rajendran R, Kunjusankaran RN, Sandhya R, 
Anilkumar A, Santhosh R, Patil SR. Comparative 
Evaluation of Remineralizing Potential of a Paste 
Containing Bioactive Glass and a Topical Cream 
Containing Casein Phosphopeptide-Amorphous 
Calcium Phosphate: An in Vitro Study [Internet]. 
Vol. 19, Pesquisa Brasileira em Odontopediatria e 
Clínica Integrada. 2019. p. 1–10. Available from: 
http://dx.doi.org/10.4034/pboci.2019.191.61

13.  Kozlov VG, Burrows PE, Parthasarathy G, Forrest 
SR. Optical properties of molecular organic 
semiconductor thin films under intense electrical 
excitation [Internet]. Vol. 74, Applied Physics 
Letters. 1999. p. 1057–9. Available from: http://
dx.doi.org/10.1063/1.123480

14.  Subramanian SV, Maria Glymour M, Kawachi I. 
Identifying Causal Ecologic Effects on Health: A 
Methodological Assessment [Internet]. Macrosocial 
Determinants of Population Health. p. 301–31. 
Available from: http://dx.doi.org/10.1007/978-0-
387-70812-6_15

15.  Hussainy SN, Nasim I, Thomas T, Ranjan M. 
Clinical performance of resin-modified glass 
ionomer cement, flowable composite, and polyacid-
modified resin composite in noncarious cervical 
lesions: One-year follow-up. J Conserv Dent. 2018 
Sep;21(5):510–5.

16.  Kumar D, Delphine Priscilla Antony S. Calcified 
Canal and Negotiation-A Review [Internet]. Vol. 
11, Research Journal of Pharmacy and Technology. 
2018. p. 3727. Available from: http://dx.doi.
org/10.5958/0974-360x.2018.00683.2

17.  Surendranath DP, Surendranath P. Low Level 
Laser Therapy –A Review [Internet]. Vol. 12, 
IOSR Journal of Dental and Medical Sciences. 
2013. p. 56–9. Available from: http://dx.doi.
org/10.9790/0853-1255659

18.  Tiller FM, Kwon JH. Role of porosity in filtration: 
XIII. Behavior of highly compactible cakes 

[Internet]. Vol. 44, AIChE Journal. 1998. p. 2159–
67. Available from: http://dx.doi.org/10.1002/
aic.690441005

19.  Ravinthar K, Jayalakshmi. Recent Advancements 
in Laminates and Veneers in Dentistry [Internet]. 
Vol. 11, Research Journal of Pharmacy and 
Technology. 2018. p. 785. Available from: http://
dx.doi.org/10.5958/0974-360x.2018.00148.8

20.  Ceballos L, Toledano M, Osorio R, Tay FR, 
Marshall GW. Bonding to Er-YAG-laser-treated 
Dentin [Internet]. Vol. 81, Journal of Dental 
Research. 2002. p. 119–22. Available from: http://
dx.doi.org/10.1177/154405910208100207

21.  Noor SSSE, S Syed Shihaab, Pradeep. 
Chlorhexidine: Its properties and effects [Internet]. 
Vol. 9, Research Journal of Pharmacy and 
Technology. 2016. p. 1755. Available from: http://
dx.doi.org/10.5958/0974-360x.2016.00353.x

22.  Ramesh S, Teja K, Priya V. Regulation of 
matrix metalloproteinase-3 gene expression in 
inflammation: A molecular study [Internet]. Vol. 
21, Journal of Conservative Dentistry. 2018. p. 
592. Available from: http://dx.doi.org/10.4103/jcd.
jcd_154_18

23.  Roebuck EM, Whitters CJ, Saunders WP. The 
influence of three Erbium:YAG laser energies on 
the in vitro microleakage of Class V compomer 
resin restorations. Int J Paediatr Dent. 2001 
Jan;11(1):49–56.

24.  Janani K, Palanivelu A, Sandhya R. Diagnostic 
accuracy of dental pulse oximeter with customized 
sensor holder, thermal test and electric pulp test 
for the evaluation of pulp vitality - An in vivo 
study [Internet]. Vol. 23, Brazilian Dental Science. 
2020. Available from: http://dx.doi.org/10.14295/
bds.2020.v23i1.1805

25.  Rodríguez-Vilchis LE, Contreras-Bulnes R, Olea-
Mejìa OF, Sánchez-Flores I, Centeno-Pedraza C. 
Morphological and Structural Changes on Human 
Dental Enamel After Er:YAG Laser Irradiation: 
AFM, SEM, and EDS Evaluation [Internet]. Vol. 
29, Photomedicine and Laser Surgery. 2011. p. 493–
500. Available from: http://dx.doi.org/10.1089/
pho.2010.2925

26.  BrandÃO CB, Marta Maria Martins, De Lima 
FA, Galo R, CorrÊA-Afonso AM, Bachmann 



4932      Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No.4

L, et al. Thermal alteration and morphological 
changes of sound and demineralized primary 
dentin after Er:YAG laser ablation [Internet]. Vol. 
75, Microscopy Research and Technique. 2012. p. 
126–32. Available from: http://dx.doi.org/10.1002/
jemt.21034

27.  Arriola I, Gonzalo O, Bengoetxea I. Posibilidades 
del mecanizado por ultrasonidos rotatorio para 
fomentar el uso de las cerámicas técnicas en el 
mercado Español actual [Internet]. Vol. 51, Boletín 
de la Sociedad Española de Cerámica y Vidrio. 
2012. p. 191–200. Available from: http://dx.doi.
org/10.3989/cyv.282012

28.  Fowler BO, Kuroda S. Changes in heated and in 
laser-irradiated human tooth enamel and their 
probable effects on solubility. Calcif Tissue Int. 
1986 Apr;38(4):197–208.

29.  Staszewski WJ, Lee BC, Mallet L, Scarpa F. 
Structural health monitoring using scanning laser 
vibrometry: I. Lamb wave sensing [Internet]. Vol. 
13, Smart Materials and Structures. 2004. p. 251–60. 
Available from: http://dx.doi.org/10.1088/0964-
1726/13/2/002

30.  Hossain M, Nakamura Y, Yamada Y, Kimura 
Y, Matsumoto N, Matsumoto K. Effects of 
Er,Cr:YSGG Laser Irradiation in Human Enamel 
and Dentin: Ablation and Morphological Studies 
[Internet]. Vol. 17, Journal of Clinical Laser 
Medicine & Surgery. 1999. p. 155–9. Available 
from: http://dx.doi.org/10.1089/clm.1999.17.155

31.  Jose J, P. A, Subbaiyan H. Different Treatment 
Modalities followed by Dental Practitioners for 
Ellis Class 2 Fracture – A Questionnaire-based 
Survey [Internet]. Vol. 14, The Open Dentistry 
Journal. 2020. p. 59–65. Available from: http://
dx.doi.org/10.2174/1874210602014010059

32.  Kataumi M, Nakajima M, Yamada T, Tagami J. 
Tensile Bond Strength and SEM Evaluation of 
Er:YAG Laser Irradiated Dentin using Dentin 
Adhesive [Internet]. Vol. 17, Dental Materials 
Journal. 1998. p. 125–38. Available from: http://
dx.doi.org/10.4012/dmj.17.125

33.  Bitter K, Paris S, Pfuertner C, Neumann K, 
Kielbassa AM. Morphological and bond strength 
evaluation of different resin cements to root dentin 
[Internet]. Vol. 117, European Journal of Oral 

Sciences. 2009. p. 326–33. Available from: http://
dx.doi.org/10.1111/j.1600-0722.2009.00623.x

34.  Burnett LH, Shinkai RSA, De Paula Eduardo C. 
Tensile Bond Strength of a One-Bottle Adhesive 
System to Indirect Composites Treated with 
Er:YAG Laser, Air Abrasion, or Fluoridric Acid 
[Internet]. Vol. 22, Photomedicine and Laser 
Surgery. 2004. p. 351–6. Available from: http://
dx.doi.org/10.1089/pho.2004.22.351

35.  Aoki A, Mizutani K, Schwarz F, Sculean A, Yukna 
RA, Takasaki AA, et al. Periodontal and peri-
implant wound healing following laser therapy. 
Periodontol 2000. 2015 Jun;68(1):217–69.

36.  7th Saudi Endodontic Society Conference & Penn 
Endodontic Global Symposium: 4 – 7 April 2018 
– Jeddah, Saudi Arabia [Internet]. Vol. 8, Saudi 
Endodontic Journal. 2018. p. 149. Available from: 
http://dx.doi.org/10.4103/1658-5984.229386

37.  Khosroshahi ME, Atai M, Nourbakhsh MS. 
Photopolymerization of dental resin as restorative 
material using an argon laser [Internet]. Vol. 23, 
Lasers in Medical Science. 2008. p. 399–406. 
Available from: http://dx.doi.org/10.1007/s10103-
007-0487-1

38.  Manohar M, Sharma S. A survey of the knowledge, 
attitude, and awareness about the principal choice 
of intracanal medicaments among the general 
dental practitioners and non endodontic specialists 
[Internet]. Vol. 29, Indian Journal of Dental 
Research. 2018. p. 716. Available from: http://
dx.doi.org/10.4103/ijdr.ijdr_716_16

39.  Pallav P, De Gee AJ, Davidson CL, Erickson 
RL, Glasspoole EA. The Influence of Admixing 
Microfiller to Small-particle Composite Resin on 
Wear, Tensile Strength, Hardness, and Surface 
Roughness [Internet]. Vol. 68, Journal of Dental 
Research. 1989. p. 489–90. Available from: http://
dx.doi.org/10.1177/00220345890680031101

40.  Nasim I, Nandakumar M. Comparative evaluation 
of grape seed and cranberry extracts in preventing 
enamel erosion: An optical emission spectrometric 
analysis [Internet]. Vol. 21, Journal of Conservative 
Dentistry. 2018. p. 516. Available from: http://
dx.doi.org/10.4103/jcd.jcd_110_18

41.  Teja KV, Ramesh S. Shape optimal and clean more. 
Saudi Endodontic Journal. 2019 Sep 1;9(3):235.



Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4      4933

Use of Urinary Reagent Strips in Testing Cerebrospinal Fluid 
For Meningitis - A Review

M. Dhakshinya1, M. P. Brundha2, Ezhilarasan3

1Research Associate, Dental Research Cell, 2Associate Professor, Department of General Pathology, 3Associate 
professor, Department of Pharmacology, Saveetha Dental College and Hospitals, Saveetha Institute of Medical and 

Technical Sciences (SIMATS), Saveetha University, Chennai-77, India

Abstract
Analysis of cerebrospinal fluid (CSF) is needed to make a meningitis diagnosis to assist in the proper 
management of patients. There is a good correlation between the results of reagent strip test and laboratory 
methods of CSF protein, sugar, and leukocyte estimation. CSF supplies nutrients to tissue in the nervous 
system. CSF eliminates waste products from cerebral metabolism. Cerebrospinal fluid has three main 
functions: CSF protects against trauma on the brain and spinal cord. Meningitis is a rare infection that 
affects the delicate membranes called meninges, which cover the brain and spinal cord. Index test was 
done for testing meningitis using urinary reagent strips. An intrusive outpatient procedure used to remove 
a sample of cerebrospinal fluid (CSF) from the spine’s subarachnoid area is a lumbar puncture (LP), also 
called a spinal tap. A urinary test strip or dipstick is a simple medical tool used in normal urinalysis to assess 
abnormal differences in a patient’s urine. There is a good correlation between the results of reagent strip test 
and laboratory methods of CSF protein, sugar, and leukocyte estimation. The review gives a clear view and 
knowledge about the usage of urinary reagent strips in measuring CSF for meningitis.
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Introduction

Analysis of cerebrospinal fluid (CSF) is needed to 
render a diagnosis of meningitis to aid in the proper 
treatment of patients. There is a strong connection 
between the results of reagent strip test and laboratory 
methods of CSF protein, sugar and leukocyte 
estimation1. The estimation of CSF cell count is required 
while the estimation of sugar and protein levels requires 
appropriate laboratory help.Such services are often not 

accessible online2.

Resource-limited environments, and the turnaround 
times are long even in environments where available.
There are currently no prompt point-of -care tests 
available for meningitis diagnosis3. Using urinary 
reagent strips can be calculated the presence of glucose, 
fat, leukocytes, erythrocytes and pH in a body fluid4. In 
the past, CSF cellularity and chemistry were calculated 
using reagent strips, but the results were variable and 
the process did not gain popularity. Such strips can be 
an ideal test if proved effective to help clinicians make 
a simple bedside diagnosis of meningitis and start 
treatment5. This will greatly help health care workers 
who work in resource-limited environments6.

We planned this analysis to evaluate whether urinary 
reagent strips are used to make a semi-quantitative 
assessment of Fat, glucose, and leukocyte esterase 
activity (as contrasted with CSF glucose, fat, and cell 
count) are sufficient to differentiate between normal and 
abnormal CSF samples7. This review has been done by 
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a thorough literature search. Diagrams were made using 
brushes redux application.

URINARY MULTI REAGENT STRIPS IN 
CEREBROSPINAL FLUID ANALYSIS

Automatic urine test strip analysis using automated 
urine test strip analyzers is a well-established procedure 
in urinalysis of modern times8. Calcium, plasma, 
glucose, bilirubin, urobilinogen, ketones, leukocytes, 
creatinine, microalbumin, pH, ascorbic acid, and protein 
can be assessed9.

Simply put one drop of your urine sample on a single 
chemical dipstick pad and wait for the time needed to 
measure the sample against the chart10. So proceed to 
the next strip check, and so forth11. Only be sure that the 
eyedropper, and any container used for urine collection, 
is sterile12.

Using a collection jar to collect urine mid-stream, 
Then dip the strip into the sample for no more than 2 
seconds and extract any excess by wiping the bottle side 
test strip and later write the results after 60 seconds (write 
after 90-120 seconds for checking for Leukocytes)13. 
Urine Reagent Strips (Figure 1) are strong plastic 
strips onto which are attached several different reagent 
area14. The test is designed to detect one or more of the 
following urine analytes: Leukocytes, Glucose, Ketone 
(Acetoacetic acid), Bilirubin, Blood, Specific Gravity, 
Protein, Urobilinogen, Nitrite, Ascorbic Acid, and 
Multiple Reactive Strips15.

Figure 1: A model diagram of Urinary Reagent 
Strip. The diagram was made using brushes redux 

application.

Uses Of Urinary Reagent Strips:

Diagnostic reagent strips are widely used in clinical 
urine and blood analysis, particularly for monitoring 
the concentration of glucose16. Tests are collected 
instrumentally or visually as quantitative thresholds 
and outputs. Dry reagents are used in a number of ways 
when producing strips17. A reagent strip is a thin sheet of 
paper that is impregnated with a reagent(= a material that 
induces a chemical reaction) of a particular substance 
contained in a body of fluid of test for that substance. 
Through urine, reagent strips react with protein and 
show its presence and level18. Doctors are calling for a 
urine test to help diagnose and treat a variety of disorders 
including kidney , liver, diabetes, and infections19. Urine 
may be tested for specific proteins, sugars, hormones, 
or other chemicals, some bacteria, and their acidity or 
alkalinity20. If the urine is alkaline, 1 ml of dilute acetic 
acid will help to dissolve phosphates that may obscure the 
elements that have formed. The two medical providers 
able to detect sexually transmitted diseases (STDs) 
using a urine test are chlamydia and gonorrhea. Most 
STDs or sexually transmitted infections (STIs) don’t 
cause overt physical signs or symptoms, as healthcare 
providers often call them21.

CerebroSpinal Fluid (CSF):

Cerebrospinal fluid has three main functions: 
CSF protects against trauma on the brain and spinal 
cord22. CSF supplies nutrients to tissue in the nervous 
system.CSF eliminates waste products from cerebral 
metabolism23. This is a continually generated and 
consumed watery fluid that flows throughout the brain 
and across the surface of the brain and spinal cord in the 
ventricles. The abbreviation is CSF24. The CSF obtained 
after a lumbar puncture is tested to diagnose disease. 
A combined cycle of diffusion, pinocytosis and active 
transfer produces the cerebrospinal fluid ( CSF) from 
arterial blood into the choroid plexuses of the lateral 
and fourth ventricles. Ependymal cells produce a small 
amount too25. The ventricle volume is approximately 25 
ml.

The concentration of proteins is lower in both 
cisternal and ventricular CSF.Normal CSF is composed 
of 0-5 mononuclear cells26. Measured at lumbar puncture 
(LP), the CSF pressure is 100-180 mm H2O (8-15 mm 
Hg) with the patient lying on the side and 200-300 mm 
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with the patient sitting up27. Cerebrospinal fluid has 
three main functions: CSF protects against trauma on the 
brain and spinal cord.CSF supplies nutrients to tissue in 
the nervous system. CSF prevents brain absorption of 
waste materials28. Although CSF’s primary purpose is 
to protect the brain inside the skull and act as a shock 
absorber for the central nervous system, CSF also 
circulates blood-filtered nutrients and chemicals, and 
eliminates waste products from the brain.CSF is formed in 
the brain via the choroid plexus and then reabsorbed into 
your bloodstream29. A CSF sample is typically obtained 
by the operation of a lumbar puncture often known as 
a spinal tap30. A sample analysis involves calculating 
and testing for: the fluid strain. This test is performed for 
calculating pressure inside the CSF and for collecting a 
fluid sample for further research31. Testing of CSF may 
be used to identify some neurological conditions. This 
may involve infections (such as meningitis) and damage 
to the brain or spinal cord32.

Meningitis:

Meningitis is a rare infection that affects the delicate 
membranes — called meninges— which cover the brain 
and spinal cord33. The first symptoms are usually fever, 
vomiting, headache and feeling unwell.Limb discomfort, 
pale skin, and cold hands and feet frequently manifest 
earlier than rash, neck stiffness, aversion to bright lights 
and uncertainty. Septicaemia can occur with meningitis 
or without it34.

Actually there are five types of meningitis- bacterial, 
viral, parasitic, fungal and noninfectious— each 
categorized by disease origin33. Bacterial meningitis is 
serious, and can be fatal. Death can happen in as few 
hours35. Most people are recuperating from meningitis. 
However, the infection can cause permanent disabilities 
(such as brain injury, hearing loss, and learning 
disabilities 3,36.

Bacterial meningitis is serious, and can be fatal.
Death can happen in as few hours.Most people are 
recuperating from meningitis37. However, the infection 
can cause permanent disabilities (such as brain injury, 
hearing loss, and learning disabilities)38.

Index Test and definite tests:

Index research was performed by one of the 

investigators using urinary reagent strips that can detect 
ten parameters, including protein, glucose, and esterase 
leukocytes39. With the help of a pipette, 2–3 drops of 
undiluted CSF were applied to protein, glucose, and 
leukocyte esterase patches and the color change was 
reported and interpreted using the color grading provided 
by the manufacturer40. Leukocytes in cerebrospinal 
fluid:A standard CSF WBC count is < 5 cells / mm3, and 
the reagent strip requires at least 10 cells for detection 
and has an upper limit of 500 cells / mm3 for detection. 
The reaction does detect the presence of esterase on 
granulocytes, however.Using the color grading given 
by the manufacturer (less than 10 granulocytes / mm3, 
no colour; 10‐75 granulocytes / mm3, 1 +; 75‐500 
granulocytes / mm3, 2+;>500 granulocytes / mm3, 3 +), 
we used undiluted CSF and interpreted the test result41. 
CSF glucose: A typical level of CSF glucose is 2/3 of the 
plasma glucose.CSF glucose levels dropped in bacterial 
meningitis and fungal meningitis. We calculated if 
CSF glucose was below or above 50 mg / dL, using the 
reagent strip. The interpretation of the findings on the 
reagent strip was no color change as less than 50 mg / 
dL and any color change as greater than 50 mg / dL42. 
CSF protein:Normal CSF proteins vary from 15 to 45 
mg / dL; the strip protein detection range is between 
less than 30 mg / dL and 500 mg / dL.We decided if the 
CSF protein was < 30 mg / dL (normal), 30 to 100 mg 
/ dL, or > 100 mg / dL.Total color definition on reagent 
stripes was as follows: less than 30 mg / dL, no color 
change; between 30 and 100 mg / dL, 1 +; between 100 
and 500 mg / dL, 2 +; and more than 500 mg / dL, 3 +43. 
A definite test should be an objective blind investigator 
who has done conclusive research. The tests performed 
were cell count by Neubauer ‘s chamber followed by a 
differential count on two centrifuged smears: one stained 
with hematoxylin and eosin stain, and the other stained 
with Leishman stain along with an automated analyzer’s 
protein and sugar estimate44.

Urinary Reagent Strips In Measuring CSF:

It is commonly known as an index test. With the help 
of a pipette, 2–3 drops of undiluted CSF were applied 
to protein, glucose, and leukocyte esterase patches, and 
the color change was reported and interpreted using the 
color grading given by the manufacturer45. The reagent 
stripe is designed to detect the range of 15 to 500 cells 
/ mm 3 leukocytes. A spinal tap is necessary to obtain 
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cerebrospinal fluid ( CSF) for a definitive meningitis 
diagnosis. The CSF also indicates reduced sugar 
(glucose) levels in people with meningitis, along with an 
elevated white blood cell count and decreased protein46. 
CSF check up treats bacterial meningitis47. Typical 
findings include: increased opening pressure, high 
protein, and hypoglycorrhachia.The appearance of the 
fluid is sometimes blurry or turbid.bThe concentration 
of CSF leukocytes is normally elevated with pleocytosis 
of a neutrophilic nature.A red color occurs with fresh 
blood or brownish with old blood. The protein elevation 
is believed to be due to blood-brain barrier disruption 
and serum protein leakage into the CSF. In bacterial 
meningitis, CSF proteins are typically the largest, and 
can exceed 1,000 mg / dL.If the CSF appears blurry 
it may indicate that white blood cells or proteins are 
tainted or accumulation. If the CSF appears bloody 
or red it may be a sign of bleeding or inflammation of 
the spinal cord. Increased CSF pressure can be due to 
increased intracranial pressure (skull pressure)48. The 
concentration of proteins is lower in both cisternal 
and ventricular CSF.Normal CSF is composed of 0-5 
mononuclear cells49. Measured at lumbar puncture (LP), 
the CSF pressure is 100-180 mm H2O (8-15 mm Hg) 
with the patient lying on the side and 200-300 mm with 
the patient sitting up. This test is identical to a blood test 
where a needle is inserted into the blood test artery50.

Procedure For Testing CSF:

An intrusive outpatient procedure used to remove 
a sample of cerebrospinal fluid (CSF) from the spine’s 
subarachnoid area is a lumbar puncture (LP), also called 
a spinal tap. Many techniques can also be used to extract 
CSF, but they are used mainly in people who have spine 
deformities or are unable to undergo a normal lumbar 
puncture.A needle can be inserted at the base of the brain 
under the occipital bone51. You can drill a hole directly 
into the skull too52. If appropriate CSF is obtained it 
will be sent to a laboratory35.The laboratory technicians 
must position the CSF in medium cultured dishes. The 
plates are supervised for the development of infectious 
organisms.If no growth occurs, the test is considered 
average, or negative.The test is considered positive if 
the CSF detects bacteria , viruses or fungi53. CSF culture 
tests will help the health care provider decide what 
causes the symptoms.You may need more checking, 
such as: Blood crops, Total Blood Count (CBC), CT 

scanning or magnetic resonance imaging (MRI); Your 
health care provider will support you in drawing up a 
recovery plan to best address and relieve the symptoms 
you encounter54. Within the CSF a population of CSF is 
used to detect infectious species.The CNS is vulnerable 
to bacterial, viral and fungal infections. A culture of CSF 
can help to diagnose a variety of disorders including: 
Bacterial Meningitis or Infection, Mummy diseases, 
Bleeding in the brain55(hemorrhage of the subarachnoid), 
Epilepsia, Multiple sclerosis, Lyme Borrelia, Syndrome 
of Guillain-Barré. CSF pressure can also be calculated 
concurrently with the execution of a CSF culture56.

Advantages and Disadvantages of measuring 
CSF for diagnosing meningitis:

Although CSF’s primary purpose is to protect the 
brain inside the skull and act as a shock absorber for 
the central nervous system, CSF also circulates blood-
filtered nutrients and chemicals, and eliminates waste 
products from the brain57. Urinary strips in testing 
of CSF for meningitis helps in biochemical analysis 
of CSF, whether the levels of glucose and protein are 
altered or maintained. This can be an ancillary method to 
confirm the biochemical parameters. However it shows 
the biochemical status of the CSF, the reagent strips will 
give only semi quantitative levels of the glucose and 
protein value. The cell count is not possible with the 
strips even though the leukocytes count is in urine. The 
CSF culture is not harmful while there are risks in the 
selection of CSF.Risks of puncture to the lumbar include: 
Inconvenience or pain during treatment,Bleeding of the 
spinal cord, particularly in people with low platelet 
count or blood thinners (thrombocytopenia), Headache58 
following leakage of CSF, Infection of Virus, Shock to 
the nerves. Lumbar punctures usually should not be 
performed on someone with a brain tumor or cyst.The 
operation can cause brain damage in these cases, and 
even death59. By avoiding strenuous activities on the 
day of the operation and remaining well hydrated you 
will reduce the risk of headache. A non-prescription 
medication, like acetaminophen (Tylenol), can help 
relieve back pain or headache60.

Conclusion

The analysis offers strong insight and information on 
the use of urinary reagent strips in the calculation of CSF 
for meningitis. The principle of the chemical reactions 
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and colour reactions will be maintained both in the urine 
sample and cerebrospinal fluid sample. These concepts 
kindled the researchers in the field of neuropathology 
and made them to analyse the use of reagent strips in 
CSF analysis. Many successful results were obtained 
with a few limitations which were mentioned in this 
article. 
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Abstract
Anemia is a condition in which you lack enough healthy red blood cells to carry sufficient oxygen into the 
tissues of your body. Anemia can make you feel weak and tired. Iron deficiency anemia is the most common 
form of anemia, which occurs when there is not enough mineral iron in your body. To generate hemoglobin 
your body needs iron. If your blood supply doesn’t have enough iron, the rest of the body can’t get the 
amount of oxygen it needs.Hair is a fast-proliferating organ with a high blood supply requirement. The 
length and size of the hair depend on the hair cycle anagen, growth stage. At the center of these systems, 
however, lies the blood supply in the scalp, the oxygen delivery system, and nutrients that are provided to the 
subcutaneous blood flowing hair follicles. It is not yet clear what role iron plays in hair loss. This research 
had the purpose of determining the relationship between iron and hair loss. Iron hair loss deficiency may 
look like traditional hair loss patterned by males and females. A study published in the Journal of Korean 
Medical Science found that iron may not only play a role in hair loss, but may also cause hair to fall out in 
a manner similar to genetic baldness of male and female patterns. The aim of the study is to analyse the role 
of iron deficiency in chronic hair loss. Most widely cited nutritional causes of hair loss include iron, one of 
the key micronutrients in metabolism of our body. This review gives a clear knowledge about the different 
roles played by iron deficiency in the body, specifically its role in chronic hair loss. 

Keywords: Anemia, iron deficiency, nutritional, hair loss, alopecia
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Introduction

Iron is a trace factor essential for various metabolic 
functions in cells. Because iron is toxic in excess, tight 
control is required to prevent iron deficiency (ID) or iron 
overload 1. The adult body has an iron content of 3–4 g2. 
The standard western diet contains approximately 7 mg 
iron per 1000 kcal; however, each day it is usually only 
absorbed in 1–2 mg3. The usual Western diet contains 
about 7 mg of iron per 1000 kcal, but normally only 1–2 
mg is absorbed every day4. There are two forms of iron in 

the human diet: heme iron and nonheme iron. Heme iron 
is meat-derived, and is well absorbed.Anemia is defined 
by the World Health Organization as blood hemoglobin 
values below 7.7 mmol / l (13 g / dl) in men and 7.4 
mmol / l (12 g / dl) in women5. Usually a full blood cell 
count, peripheral smear, reticulocyte count, and serum 
iron indices are used in the anemia cause assessment. 
The severity of anemia depends on the amount of 
hemoglobin / hematocrit in the patient6. Microcytic, 
hypochromic erythrocytes and weak iron stores define 
iron deficiency anaemia7. The mean corpuscular volume 
is the measure of the total volume of red blood cells, and 
mean concentration of corpuscular hemoglobin is the 
measure of hemoglobin concentration in a given volume 
of packed red blood cells8. Standard reference ranges 
for mean corpuscular volume are 80–100 fL, and mean 
concentration of corpuscular hemoglobin is 320–360 g 
/ l 9. Poor iron bioavailability of the diet is the primary 
cause of iron deficiency anemia in developing countries 
10,11; however, reduced iron absorption and blood loss 
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account for the more likely iron deficiency etiologies in 
developed countries 8,12. Reduced absorption of iron may 
also be the result of atrophic gastritis or malabsorption 
syndromes especially celiac disease13. Postoperative 
gastrectomy (partial or total) and intestinal resection or 
bypass can also lead to secondary iron deficiency anemia 
through reduced iron absorption14. Chronic blood loss 
from genitourinary, gynecological, or gastrointestinal 
tracts accounts for the bulk of iron deficiency anaemia 
causes15. Excessive menstruation is the most common 
etiology of iron deficiency anaemia in premenopausal 
women16. Hair is a fast-proliferating organ with a high 
blood supply requirement17. The length and size of the 
hair depend on the hair cycle anagen, growth stage. At the 
center of these systems, however, lies the blood supply 
in the scalp, the oxygen delivery system, and nutrients 
that are provided to the subcutaneous blood flowing hair 
follicles18. It is not yet clear what role iron plays in hair 
loss19. This research had the purpose of determining the 
relationship between iron and hair loss. Iron hair loss 
deficiency may look like traditional hair loss patterned 
by males and females. A study published in the Journal 
of Korean Medical Science found that iron may not only 
play a role in hair loss, but may also cause hair to fall 
out in a manner similar to genetic baldness of male and 
female patterns.

CONSEQUENCES OF IRON DEFICIENCY 
ANEMIA IN HAIR GROWTH

Hair Loss 

Hair loss is one of the most common aesthetic 
problems among the world’s population, with 50% 
of men and almost 50% of women over the age of 50 
suffering from this blemish 20. Despite being part of the 
natural aging process, which also affects the scalp, it can 
negatively affect the quality of life of each individual, 
with situations that can lead to a state of psychological 
distress and demoralization. It is important to understand 
whether hair loss comes within the context of Normal 
physiological process, or otherwise, if an abnormal 
process is Complication caused by problems relating, for 
example, to Scalp or bulb to the scalp. The definition of 
all hair loss types, baldness and alopecia is often complex 
and reductive, since they are always the result of several 
causes that lead to the emergence of these pathologies21. 

Androgenetic alopecia is one of the most common 
causes of men’s hair loss, which can be traced back 
to androgenic hormone activity and Dysfunction of 
5-alpha-reductase enzyme leading to increased hair 
weakness. In women androgenetic alopecia is one of 
the main causes, but due to the reduced presence of 
androgens, the incidence is extremely minor22. Negative 
chemical and physical treatments applied to women’s 
scalp are responsible for hair weakening which often 
leads to hair loss. Conversely, in spring and autumn, the 
common causes which can be associated simultaneously 
in men and women thinning hair are different, such as 
the so-called seasonal hair loss. 

Even this phenomenon should be kept under 
control, albeit temporary, so as not to compromise any 
already critical situations.Other common causes which 
undermine normal hair function are 

Also related to insufficient and unbalanced dietary 
intake, deficits in critical trace elements, genetic 
factors, hormonal imbalances or adverse activities 
that may change the hair growth cycle equilibrium 
23,24. Modern nutrients and some food supplements 
that are advertised will help the patient mitigate and 
reduce hair loss, compensating for future changes and 
nutritional shortages that may accentuate or worsen hair 
loss in the long run. Food supplements are often used 
to enhance hair growth although scientific studies do 
not always support the correlation between the use of 
specific components and the prevention of hair loss 25. 
In addition, the use of different vitamins and minerals 
for hair loss treatment is often based on traditional 
practices or commercial grounds, and several Nutrients 
are inserted into the composition of dietary supplements 
to comply with the rule “one size fits all”. In fact, some 
elements are traditionally known to play a significant 
role in hair physiology, while others are often present 
in the composition of certain food supplements without 
sufficient scientific evidence to support their use. Non-
pathological hair loss diagnosis includes a detailed 
review of each individual’s nutritional deficiencies 
to restore the hair’s biological functions and achieve 
normal physiological conditions.

Iron Deficiency 

Iron deficiency anemia arises when the iron intake 
balance, iron stores, and iron loss from the body is 



Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4      4943

insufficient to fully support erythrocyte production26. 
Iron deficiency anemia seldom causes death although 
there is a major effect on human health. The condition is 
quickly diagnosed and managed in the developed world 
but is still ignored by the doctors27. In comparison, in 
underdeveloped nations it is a health issue that affects 
significant parts of the population. Overall, worldwide, 
particularly among underprivileged women and 
children, the prevention and effective treatment for 
iron deficiency anemia remains dreadfully inadequate. 
Iron-related erythropoietic demands are produced by 
three variables: tissue oxygenation, erythrocyte turnover 
and hemorrhage loss of erythrocytes28. In the absence 
of hemorrhage, illness, or altered physical activity, 
the tissue oxygenation requirements and erythrocyte 
development usually remain constant throughout 
adulthood. Around 20 mL of senescent erythrocytes 
are cleared daily, and the 20 mg of iron in those cells 
is recycled for new erythrocyte production. Due to a 
shorter half-life of iron deficiency anemia circulating 
erythrocytes, iron is recovered in these patients earlier 
but the amount of iron in each microcytic erythrocyte is 
reduced29. Iron deficiency anaemia is usually associated 
with low iron saturation of the transferrin available. Iron 
is loaded from three sources onto diferric transferrin: 
gut (diet), macrophages (recycled iron), and liver 
(stored ferritin iron)30 Overall, before the host develops 
anemia, iron stores are reduced or lost. The demands 
for erythrocytes must therefore be met by dietary and 
erythrocyte-recycled iron. If iron losses occur, the newly 
developed erythrocytes may decrease hemoglobin, 
resulting in a reduction in the amount of iron supplied by 
the same number of senescent erythrocytes. In children 
and other classes, 30 percent – 50 percent of anemia is 
caused by iron deficiency31. 

As 1.6 billion people are anemic 32, several hundred 
million demonstrate anemia for iron deficiency. As 
such, the iron deficiency is the world’s most severe 
cause of anemia.Iron deficiency anemia affects a 
subset of the two billion nutritionally iron deficient 
people worldwide 33. Hence the iron deficiency health 
burden can be extrapolated from the global incidence 
of anemia. Anemia is not distributed evenly across 
the globe, as underdeveloped geographies are fivefold 
increasing. The prevalence of anemia among young 
children in some global regions is > 50 percent , and 
even approaches 100 percent in some places 34. In the 

same regions, with the exception of nonelderly men, 40 
percent -50 percent of the population remains anemic 
at all ages. By comparison, in developed nations the 
burden of the disease is far less.In the United States, 
the incidence of anemia caused by iron deficiency in all 
age groups and gender groups is reduced 35. About 10 
million people in the United States, however, are iron 
deficient, including 5 million people with iron deficiency 
anaemia. The clinical spectrum of signs and symptoms 
for this disorder is largely dependent on the severity 
of the anemia. The hemoglobin values used to define 
anemia vary by age, sex, race and whether the blood 
was sampled from the capillary (finger stick) or venous 
(phlebotomy) source 36. In the absence of automated 
testing, it has been shown that portable devices or 
hemoglobin color visual matching are 95 percent 
accurate to classify the hemoglobin level within 1–2 g / 
dL of reference values 37,38. Patients can be complaining 
about poor mental performance or cold intolerance 39. 
Fatigue and associated exercise dyspnea are recorded 
regularly. Though rare at presentation, glossitis or 
dysphagia may be identified 40,41. Recognition of such 
characteristics can trigger appropriate laboratory tests 
and therapy.42

Relationship Between Iron Deficiency And Hair 
Loss 

Loss of scalp hair is not a life-threatening condition 
which can cause psychiatric discomfort and adversely 
affect the quality of life. Hair is a rapidly proliferating 
organ with a lot of blood supply requirements. The 
association between micronutrients and hair loss has 
thus been tested in many studies since the 1960s. The 
most widely cited hair loss nutrition causes include 
iron, which is one of our body ‘s key micronutrients in 
metabolism. It is well known from its diverse functions 
that iron deficiency is linked to many pathological 
conditions. The role in hair loss however is not yet well 
known. Reviewing articles documenting the relationship 
between ID and hair loss including female hair loss 
pattern (FPHL), telogen effluvium, alopecia areata, 
alopecia universalis or totalis, some 43 advocated the 
association between ID and hair loss and others opposed 
it. Serum ferritin level may be used as a very early 
marker to detect the ID. It is a major iron-binding protein 
in non erythroid cells that reflects storehouses of total 
body iron. It declines as iron reserves decline from the 
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very early stage of ID 44. Since only ID can induce quite 
low serum ferritin (FC) concentration, an ID specific 
FC is very common. However, it can play a role as a 
reactive protein in inflammation, patients with active 
infection and/or inflammation should not be included in 
the analysis when we consider that FC is used to detect 
IDs. 

Hormonal status can affect hair loss, and should 
also be taken into account when interpreting the clinical 
condition.In previous research, the mean level of ferritin 
and transferrin concentration in patients with diffuse 
telogen hair loss was statistically slightly smaller than in 
non-hair loss subjects (16.3+/-12.6 vs. 60.3+/-50.1, ng / 
mL; P<0.0001 and 20.3+/-9.7 vs. 28.3+/-11.8 percent; 
P=0.006, respectively).Total iron binding potential in 
patients was also slightly higher than in control group 
(367.8+/-58.2 vs. 319.2+/-60.1 microg / dL; P=0.004). 
For nine iron deficiency anemia patients (Hb < 12 g / 
dL), eight patients reported telogen hair loss (odds ratio: 
10.5, 95 percent CI: 1.2-90.7; P=0.013); At serum ferritin 
levels, the odds ratio (95 percent confidence interval) for 
diffuse telogen hair loss was 21.0 (4.2-105.0).Women 
with an iron deficient status are at risk for loss of telogen 
hair. More evident is the essential role of serum ferritin 
in hair loss. Serum ferritin levels below or equivalent to 
30 ng / mL are closely associated with telogen hair loss 
in women with no systemic inflammation or any other 
underlying disorders45. This research had the purpose of 
determining the relationship between iron and hair loss.

Conclusion

From the above review we can analyse that iron 
deficiency plays an important role in the body. Iron 
deficiency anemia arises when the iron intake balance, 
iron stores, and iron loss from the body is insufficient. 
Though loss of scalp hair is not a life-threatening 
condition it can still cause psychiatric discomfort and 
adversely affect the quality of life. From the above study 
we can conclude that iron plays an important role in the 
body, specifically in chronic hair loss. 
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Abstract
An allergic response is the hypersensitive immune response to a substance which is normally harmless or 
would not cause an immune response in everyone. An allergic response can cause several symptoms such as 
itching, inflammation and tissue injury. The manifestation of allergies is recognized in the form of urticaria, 
swelling, burning, pain, and dryness of the mucosa, stomatitis. radioallergosorbent test (RAST) which is the 
radioallergosorbent test used for the confirmation of allergic reaction in the body. This test specifically deals 
with the IgE antibodies which are responsible for the allergic reactions on the body. It is very essential to cross-
check the exact history related to allergy. Individual sensitivity and population sensitivity, both are equally 
responsible for skin allergy are the factors which are to be considered. Skin tests become negative under 
conditions of severe allergic reactions which is determined by graded therapy by freedom from contact and 
using epinephrine administration. RAST test is a two-stage procedure. RAST- test is performed according 
to the guidelines of European Committee on Antimicrobial Susceptibility (EUCAST). The reliability of 
the test is high compared to other skin tests. Specificity based on two radioallergosorbent tests is high as 
90% for inhaled allergens. It shows excellent reproducibility across a full measuring range with the help 
of the calibration curve. The RAST test is considered to be extremely sensitive. It shows high specificity 
which binds to allergen-specific IgE. This article mainly deals with the RAST procedure, advantages and 
disadvantages of the test.

Keywords: RAST test, EUCAST protocols, skin allergy, contamination.
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Introduction

The RAST test is defined as a radioallergosorbent 
test. EUCAST is a committee that stands for “European 
Committee on Antimicrobial Susceptibility Testing”. 
The first clinical case on allergy was reported by Dr. John 
Bostock in 1819. RAST test is used for the detection of 
specific IgE antibodies which are responsible for allergic 
reactions on the body. IgE which is an immunoglobulin 
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is produced in two forms in our body. One is secreted 
as an alternative splicing form and the other form is 
the membrane-bound form 1. Individual sensitivity and 
population sensitivity, both are equally responsible for 
the causation of skin allergy are the factors which are to 
be considered. It is very essential to cross-check the exact 
history related to allergy. Various clinical examinations 
should be performed via specific confirmatory tests. The 
difference in structure present between IgE constant 
domains along with all other immunoglobulin classes 
is mainly concerned. Physical effects of allergic 
reactions in certain tissues can trigger the mutagenic 
triggers before transformation of malignant cells occur. 
Radiation therapy is given in order to avoid the cancer 
cell growth and division, thus killing the cancer cells. 
This therapy can lead to destruction of a normal blood 
cell due to exposure of ionising radiation 2. Buccal 
smear is useful for diagnosing Malignancy, dermatoses. 
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Liquid paraffin as a rehydrant for air dried buccal 
smear 3. The amount of hemoglobin is determined 
spectrophotometrically. These RBC cells are developed 
from hematopoietic stem cells which shows alteration 
with respect to age, sex, and dental diseases 4,5. For the 
diagnosis of malignancy such as breast cancer, ovarian 
cancer blood test is taken as initial step67 .Expert rules 
of the EUCAST committee were designed to assist 
the clinical microbiologists and to describe specific 
actions that are to be taken in response to antimicrobial 
susceptibility tests which in turn result in a more specific 
outcome8. These include the recommendations on 
topics such as reporting, which include responding to 
inferring susceptibility against agents from results with 
one, result suppression which might be inappropriate, 
and editing of results from intermediate to resistant or 
from susceptible to intermediate or resistant based on 
inferred resistance mechanism. It is based on current 
microbiological and/or clinical evidence. EUCAST 
expert rules also include the exceptional resistance 
phenotypes and intrinsic resistance phenotypes. These 
phenotypes have not yet been reported and it’s rare 9. 
The execution of the EUCAST expert rules is mostly 
dependent on MIC breakpoints which are used to define 
rules. Setting up of pertinent clinical breakpoints, which 
is based on patient’s treatment and particularly not on 
the mechanisms of resistance detection. This may cause 
specific modification of some expert rules in the future 
and leads to success. The knowledge on diagnosis of the 
disease prognosis is very important. Several methods 
are used to obtain proper knowledge of specimen slides 
such as game based learning about the morphological 
features rather than using conventional slide methods. 
Even popplet notes are used widely comparing popplet 
notes while learning about the prognosis of disease and 
Rast test changes 10,11. There is a requirement of personal 
protective measures such as helmet, face mask, head 
cap, safety shoes, gloves in order to avoid contamination 
while collecting the blood sample12. This review article 
deals with the importance of the RAST test in case of 
allergy and differentiation of this test with a normal skin 
test to analyze the merits and demerits of EUCAST and 
RAST in a blood test. Literature searches were limited 
to studies about RAST sample collection, maintenance, 
advantages, and disadvantages.

RAST AND EUCAST

Allergic Response:

Skin testing and allergy blood testing are used in 
confirming allergen sensitization13. Indoor allergens 
are damp old mattresses, unwashed pillows, and duvet, 
apple cider vinegar, close contact with pets, cigarette 
smoke, gas-fired cooking stoves, boilers 14,15. Outdoor 
allergens are density, grass or tree pollen, exposure to 
roadways, or power stations 16. Occupational allergens 
are contacted with isocyanate, flour, laboratory 
animals, resin-wood dust, biological enzymes, latex 
usage, etc 17. skin testing with penicillin skin test 
reagent was proven to be very reliable in predicting 
the risk of anaphylactic reaction with penicillin. Other 
types of allergic responses can also be noticed under 
hysterectomy conditions mainly in women18 and even 
after the application of particular vaccines. Prausnitz 
and Kushner were first to find the transferrable tissue 
sensitizing factor in serum responsible for allergic 
reactions. IgE in the body is produced in two forms such 
as an alternative splicing form which is secreted and 
the other is the membrane-bound form19. Ingredients 
in dental amalgam (including mercury), bonding, or 
porcelain can result in redness, swelling, and irritation 
of the gums 20,21. In sensitized atopic individuals it can 
be noticed that allergic response induces cross-linking 
of high affinity22. The manifestation of allergies is 
recognized in the form of urticaria, swelling, burning, 
pain, and dryness of the mucosa, stomatitis. It may cause 
life-threatening conditions such as laryngeal edema, 
anaphylaxis, and cardiac arrhythmias, hypertension. 
Individual sensitivity and population sensitivity, both 
are equally responsible for skin allergy are the factors 
which are to be considered. It is confirmed that there 
is no use of probiotics and vaccines for the control of 
allergic reaction23. It is essential to obtain proper history, 
related to allergy and clinical examination should be 
done using various confirmatory tests 24. Skin biopsy 
is done to understand the histopathologic changes that 
occur in Hansen’s disease25. 

Rast Test Vs Other Skin Tests:

The two main allergy tests are skin tests and blood 
tests to detect an allergic response in the body. A scratch 
test is the most common allergy test against a tiny bit of 
an allergen on the skin by pricking the outer layer of skin 
and making a small scratch on the skin26. Percutaneous 



4950      Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No.4

skin testing is the most common- screening method 
used at present27. Intradermal testing (ID) is done 
for aeroallergens which show negative Production 
screen test. Skin test requires the discontinuation of 
antihistamines which have antihistaminic effect at regular 
intervals ranging from days to weeks before testing 28. 
RAST may be preferred over skin tests 29,30. Special test 
for food allergy which was introduced by Kolmannskog 
and Haneberg in 1986 31. Skin tests become negative 
under conditions of severe allergic reactions which is 
determined by graded therapy by freedom from contact 
and using epinephrine administration32. A skin prick 
test is the puncture test while the scratch test is used 
to check immediate allergic reactions of 50 different 
substances at once33. Skin prick test is usually done to 
identify allergies such as pollen, mold, pet dander, dust 
mites, and foods. In adults, this test is usually done on 
the forearm34 .

Rast Procedure:

RAST test is a two-stage procedure. The first stage 
is the collection of a patient’s serum as a source from 
which the IgE antibody is recognized. It is reacted with 
an allergen which has been covalently coupled to a solid-
phase support system, most commonly a filter paper 
disk or microcrystalline cellulose particles, Sephadex 
particles, or agarose35. Once the incubation period is 
over, washing of the solid-phase allergen is done to 
remove the nonspecific serum components. Then the 
IgE antibody which is attached to solid-phase is reacted 
with a radiolabeled anti-IgE antibody in the second 
stage; after another overnight incubation, the complex 
is washed again and counted in a gamma scintillation 
counter36. The number of radioactive counts present 
is directly proportional to the amount of IgE antibody 
which was present to the particular solid-phase allergen. 
Thus, the reaction depends on two critical reagents, 
the insolubilized antigen and the radiolabeled anti-
IgE 37. The most common method used to prepare the 
solid-phase allergen is to react to the allergen solution 
with cyanogen bromide-activated polysaccharides. The 
procedure we use with the filter paper disks is a little 
different and is essentially the method that is used by 
workers at Beecham Laboratories in England.

Eucast Guidelines: EUCAST is the European 
Committee on Antimicrobial Susceptibility Testing. 

The most objectives of EUCAST are to harmonize 
antimicrobial breakpoints in Europe 38 and to act because 
the breakpoint committee for the EU Medicines Agency 
(EMEA) during the registration of latest antimicrobial 
agents, as defined in an exceedingly Standard procedure 
agreed between the EMEA, EUCAST and also the 
pharmaceutical industry in 2005 39. The responsibility 
for the development of harmonized breakpoints rests 
with the Steering Committee along with consultation 
regarding the national breakpoint committees, the 
EUCAST General Committee, the susceptibility testing 
devices manufacturers, and the pharmaceutical industry 
40. The International Standards Organization (ISO) is 
currently developing a worldwide standard to see MICs 
by microdilution41. EUCAST breakpoints are going to 
be implemented within the susceptibility testing systems 
of the national breakpoint committees in Europe. Disk-
diffusion susceptibility testing methods that implement 
EUCAST breakpoints include the BSAC 42, CA-
SFM, and SRGA systems. Antimicrobial resistance 
surveillance systems in which MIC values are collected 
can start using EUCAST epidemiological cut-off values 
and clinical breakpoints as they become available. The 
consequences of adjusting breakpoints may be assessed 
by retrospective comparison of knowledge interpreted 
by previous breakpoints and by EUCAST breakpoints 

Uses in Various Disease:

There is vast usage of the RAST test in the 
detection of allergens nowadays. Allergic disorders 
could protect the body against cancer development via 
promoting immune surveillance43. IgE could stimulate 
the production of reactive oxygen metabolites and nitric 
oxide, which are important in tumor eradication44. Some 
of the diseases and allergies in which RAST test is used 
are tested to detect the presence of new aeroallergens—
e.g. Parietaria Judaica - southern England, allergic 
rhinitis which is one of the lower respiratory tract45, 
the conjunctival allergic responses46, several skin 
allergies, stye47, gastrointestinal tract allergies, which 
are frequently affected by the allergic disease 48. It is 
also useful in the improvement of the treatment outcome 
in several allergic diseases such as asthma, a common 
respiratory illness 49. It is also used in the detection of 
the COVID-19 disease which is an infectious disease 
that spreads through air droplets and causes respiratory 
illness affecting mostly the respiratory organ. Immediate 
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hypersensitivity to insulin is a rare condition among 
patients suffering from type 2 diabetes mellitus, 
particularly after the development of recombinant 
human insulins, which are less immunogenic than 
former animal preparations50. Atopic dermatitis in 
which rashes are developed that appears to be a severe 
exacerbation of eczema after application of vaccinations 
can be tested through the RAST test. Even in disease 
conditions like Alibert-Bazin syndrome or granuloma 
fungoides, is the most common form of cutaneous T-cell 
lymphoma, which generally affects the skin, but may 
progress internally over time it is used. Nocturia is the 
condition of frequent urination during night and can 
be noted during diabetes mellitus51. Noctiva is used to 
treat nocturia. Noctiva caused several side effects such 
as nasal congestion, sneezing, bronchitis, dizziness52. 
RAST test is used in the diagnosis of the allergic reaction 
caused by given noctiva.

Advantage:

The reliability of the RAST test is high 53. It is 
not influenced by any concurrent drug treatment. It is 
performed when there is a widespread skin disease that 
is more prevalent. It is one the completely safest test to 
undergo for the allergic response 54. Specificity based on 
two radioallergosorbent tests is high as 90% for inhaled 
allergens. It shows excellent reproducibility across a full 
measuring range with the help of the calibration curve. 
It shows high specificity which binds to allergen-specific 
IgE 55. The RAST test is considered to be extremely 
sensitive. Another type of RAST test is CAP-RAST 
with allergens which are covalently coupled using a 
cellulose carrier over a large surface area. The patient’s 
serum containing IgE is added to specific IgE reacts 
with the bound allergen. Non-specific IgE is washed 
away by enzyme-labeled antibodies against human IgE 
which is added with a bound complex that is incubated 
by fluorescence substrate 56. This test is perceived as a 
“Gold standard” for in vitro IgE testing.

Disadvantage of RAST test :

The RAST test takes longer to perform. It is also 
less cost-effective. It is less sensitive than skin testing 
for detection for clinically relevant allergies. Sometimes 
it shows false-positive results that are obtained due to 
cross-reactivity between homologous proteins which are 
cross-reactive with carbohydrate determinants57. The 

predictive values associated with the RAST test shows 
clinical evidence of allergy using ImmunoCAP which 
cannot be applied to other test methods 58. The awareness 
of perception and knowledge on hematological report 
plays a major role in determination of allergic response 
and diagnosis of the disease. 

Conclusion

The above article determines the advantage and 
disadvantages of the RAST test and the exact view on 
how the test is performed. This test is widely used for 
confirming allergen sensitization. The specificity of the 
test is based on two radioallergosorbent tests as high as 
90% for inhaled allergens. It is essential to obtain proper 
history, related to allergy and clinical examination 
should be done using various confirmatory tests. The test 
ensures that the RAST test is done under the EUCAST 
protocols and the safest test for allergic reactions.
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Abstract
Plant kingdom serves the best source of remedy for all sorts of problems of the human body. Microbial species 
that are found in almost every habitat present in nature accounts for about 60% of the Earth’s total biomass. 
The World Health Organisation (WHO) has stated that more than 80% of the people in the world rely upon 
traditional medicines for their primary treatment. On that note Achyranthes aspera commonly called as chaff 
flower has got immense therapeutic values. Each and every part of the plant, most importantly it’s seeds, 
roots and shoots possess great medicinal values. Achyranthes aspera belongs to the family Amaranthaceae. 
The Plant is a stiff erect annual herb. Achyranthes aspera has been used as a folk medicine in Australia, India 
and Kenya It is useful in treating cough, renal dropsy, fistula, scrofula, skin rash, nasal infection, chronic 
malaria, impotence, fever, asthma, piles and snake bites. Their stem parts can be used as an emmenagogue, 
anti arthritic, laxative, ecbolic, abentifacien, anti helminthic, antiviral, anti plasmodic, anti hypertensive, anti 
coagulant, diuretic and anti tumor agent. The ash from the burnt plant can be mixed with mustard oil and 
a pinch of salt and the tooth powder obtained is useful in cleaning teeth, treating pyorrhea and tooth ache.
Their roots can also be powdered and used as a tooth powder and the roots itself were used as brushes. In 
India and Terai of Nepal, the juice of the plant is applied to relieve toothache. The stem of the plant was also 
used as a toothbrush after removing the thorns. The infusion of the twig is also used as a wash for tooth pain. 
Their usage in dentistry is remarkable as it has got good anti-cariogenic properties and anti inflammatory 
properties which has been discussed in detail in the current review article. 
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Introduction

Microbial species that are found in almost every 
habitat present in nature, accounts for about 60% of the 
Earth’s biomass 1. Herbal medicines have been used 
since time immemorial. Plants have got an extraordinary 
ability to synthesize aromatic substances which are the 
useful phenols or their oxygen substituted seriatives 2. 

The maintenance of good health of the people in most 
of the developing countries forms the normative basis 
of the usage of traditional medicines 3. The World 
Health Organisation, known for the importance of these 
valuable medicinal plants, has made an attempt to list 
all the medicinal plants present globally and has listed 
more than 20,000 species 4. It also states that more than 
80% of the population worldwide rely upon traditional 
herbal medicine for their primary health care 5 . The 
presence of numerous bioactive constituents of immense 
therapeutic value with no or less side effects make them 
an exemplary source of alternative medicines 6. There 
exists a plethora of knowledge, information and benefits 
of these plants in our ancient literature. There are about 
more than 4,00,000 plant species present all over Earth 

7. But only 6% have been studied for their biological 
properties and only 15% have been phytochemically 
investigated 8. This shows that research on plant 
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species and their extracts must be greatly increased 9 . 
On that note, the current study deals with one of such 
plant species of immense therapeutic values which is 
Achyranthes aspera. Each and every part of the plant, 
most importantly it’s seeds, roots and shoots possess 
great medicinal values10. Achyranthes aspera belongs to 
the family Amaranthaceae and is a stiff erect annual herb 

11. Achyranthes aspera has been used as folk medicine 
in Australia, India and Kenya 12. It is useful in treating 
cough, renal dropsy, fistula, scrofula, skin rash, nasal 
infection, chronic malaria, impotence, fever, asthma, 
piles and snake bites. This review highlights the usage 
of the traditional herb, Achyranthes aspera in dentistry 
and its anti-cariogenic and anti-inflammatory properties.

Taxonomic Classification 13:

Kingdom: Plantar

Sub Kingdom: Tracheobinota

Super Division: Spermatophyta

Division: Mangoliophyta

Class: Mangoliophsida

Sub class: Caryophyllidae

Order: Caryophylla

Family: Amaranthaceae

Genus: Achyranthes

Species: aspera

Vernacular Names 14 

Latin: Achyranthes aspera

English: Prickly Chaff flower, Rough Chaff tree, 
Red chaff tree

Sanskrit: Aghata

Hindi: Latjira, Chirchira

Gujarati: Safad, Aghedo

Tamil: Nayuruvi

Telugu: Uttaraene

Malayalam: Kadalad

Punjabi: Kutri

Unani: Chirchitaa

Ayurvedic: Apaamaarga, Chirchitaa, Shikhari, 
Shaikharika

Geographical Distribution:

Achyranthes aspera is found all over Balochistan, 
Sri lanka, Tropical Asia, Africa, Australia and America 

15. In India, it is easily found everywhere on roadsides 
and field edges as a weed throughout up to an altitude of 
about 2100m 16. It is also found in plenty in the South 
Andaman Islands. 

Morphological Features 17

Root: Cylindrical root, 0.1 - 1.0 cm thick, slightly 
ribbed, gradually tapering, yellowish brown in colour, 
has got secondary and tertiary roots.

Stem: Yellowish brown, square, branched, hairy, 
cylindrical, solid, hollow when dry.

Leaf: Simple, subsessile, slightly acuminate, 
estipulate, obovate, petiolate, opposite, decussate and 
Pubescent.

Flower: Arranged in long spikes form in 
inflorescence. Bisexual, Greenish white, numerous, 
sessile, bracteate with two bracteolates, actinomorphic, 
hypogynous and syncarpous.

Phytochemical constituents:The major chemical 
constituents are carbohydrates, protein, glycosides, 
alkaloids, tannins, saponins, flavoides, lignin.

6. Achyranthes Aspera In Dentistry:

Since ancient times, sticks of stems and roots of 
plants have been widely used by people for brushing. 
The chewing sticks of the traditional plants possessed 
anti microbial properties and also cleansed the teeth 
mechanically 18. Achyranthes Aspera Linn is the 
scientific name of the Indian prickly chaff flower that 
was widely seen at road sides and farms throughout 
tropical and subtropical regions 19. This is also known 
as Apamarga. Its Tamil name is Nayuruvi which was 
described by siddhas as the powerful herbal. All parts of 
the plants including root, seed, lead and flowers are used 
as the medicine to cure even dangerous diseases. Their 
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roots had been powdered and used as a tooth powder 
and the roots itself were used as brushes 15. In India and 
Terai of Nepal, the juice of the plant is applied to relieve 
toothache16. The stem of the plant was also used as a 
toothbrush after removing the thorns. The infusion of the 
twig is also used as a wash for tooth pain 17.

It makes teeth brighter, odour free and ensures 
the maintenance of strong and healthy gums 18. Only 
few researchers across the world have tested the anti-
cariogenic properties of Achyranthes aspera but their 
other pharmacological properties were widely tested 
across the globe by many researchers. 

Anticariogenic Properties Of Achyranthes 
Aspera:

A study tested the anticariogenic activity of 
Achyranthes aspera against Streptococcus mutans 
19 The lowest concentration of the extract that had 
inhibited the growth of the tested microorganisms for 
both the stem and root extracts is found to be about 
2.5% 19. While for the Gold standard chlorhexidine, the 
zone of inhibition obtained was 19 mm at 10 µl volume 
at 2% concentration19. A. aspera extract has shown 
statistically significant zones of inhibition. A. aspera 
has shown marked antibacterial activity against S. 
mutans19 . Another study shows that the leaf extracts of 
the plant had more significant effects against the salivary 
microflora than the stem and root extracts of the same 
plant 20 A study by Murugan K et al., 2013 has recorded 
the biofilm inhibition percentage against S.mutans 
obtained for methanol, benzene, petroleum ether and 
aqueous extracts (125 µg/mL) of the plant to be ≤94%, 
≤74%, ≤62% ≤42%, respectively. This again proves that 
A.aspera has got great anti cariogenic properties 21.

A study has shown that petroleum ether extract 
of leaves of Achyranthes aspera had shown broad 
spectrum antibacterial potential predominantly against 
Gram negative bacteria than Gram positive bacteria22. 
Similarly, Benzene extract of the stem of the plant had 
also shown good antibacterial activity against gram 
negative bacteria than gram positive bacteria 23. 

The ethanolic extracts of leaves, stem and root 
parts of Achyranthes aspera Linn had been evaluated 
for antimicrobial activity against salivary microflora 
by a study 24. The salivary samples were collected 

from children who had mixed dentition age group with 
moderate caries activity. Antibacterial assay was done 
by agar diffusion method 24. The results were then 
evaluated with 0.2% Chlorhexidine which had been 
used as a standard. The seasonal and less palpated 
plant, Achyranthes aspera showed significant medicinal 
properties 24. The crude ethanol leaf extract that was 
obtained from Achyranthes aspera plant was found to 
be an effective antimicrobial agent against the salivary 
micro flora having a comparable activity with that of 
chlorhexidine mouthwash 24. The study also confirmed 
the antimicrobial potentials of the plant in its stem 
and root extract. Thus the study supports the folklore 
application of the plant as a preventive remedy for 
various microbial diseases of hard and soft tissues in the 
oral cavity24.

A study by Jebashree et al., 2011 had evaluated 
the anticariogenic activity of ethyl acetate extracts A. 
aspera. The study had shown higher antibacterial activity 
against S. mutans than any other solvent extracts25. From 
these we can infer that Achyranthes aspera has got great 
anti-cariogenic properties. A study by Prabhat et al., 
2005, had reported that methanolic extracts of A.aspera 
possessed antimicrobial activity while the study by 
Khan et al., 2010, had demonstrated that the ethanol 
and chloroform extracts of the seeds of A. aspera had 
shown mild to moderate antibiotic activity against 
Bacillus subtilis, E. coli, and Pseudomonas aeruginosa 

26 ,27. Studies by Alam et al., 2009 28; Londonkar R et 
al., 2011 29; Naidu et al., 2006 30; Elumalai et al., 2009 31 
had demonstrated the potential Antimicrobial activities 
of A.aspera. Further studies on the anti cariogenic 
properties of the plant can substantiate their potential 
against the oral pathogens.

Achyranthes Aspera Gel In The Management Of 
Chronic Periodontitis: 

A study by Ramanarayana Boyapati et al., 2017 
had conducted an experiment evaluating the usage of 
Achyranthes aspera in the management of chronic 
periodontitis32. The study has concluded that A. aspera 
gel when delivered locally along with scaling and root 
planing had shown a beneficial effect. A. aspera gel 
as a non-surgical local drug delivery system proved 
to be without any side effects in the management 
of periodontitis32. A. aspera gel has got strong anti-
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inflammatory effects in addition to its antioxidant activity 
which has been discussed in the next paragraph32. 

Anti Inflammatory Properties Of Achyranthes 
Aspera:

There are many studies that show Achyranthes 
aspera has got a good anti inflammatory property An 
alcohol extract of A.aspera, 375 and 500 mg/kg was 
tested in carrageenan induced hind paw oedema and 
cotton pellet granuloma models in male albino rats. The 
alcoholic extract showed a maximum inhibition of rat 
paw edema of 65.38% and 72.37% after 3 hours 33.

In a chronic test the extract has inhibited 40.03% and 
45.32% reduction of the granuloma weight in the sub 
acute cotton pellet granuloma model34 Another similar 
study has also shown that alcohol extract has suppressed 
granuloma formation in both acute and chronic 
inflammation 35. The orally administered ethanolic seed 
extracts of 100 and 200mg/kg and silver nanoparticles of 
Achyranthes aspera in carrageenan induced paw edema 
in rats has shown significant inhibition of edema and 
inflammation 36. 

Future Scope:

The review article has explained the anti cariogenic 
activity of the plant extract. In recent times, the world 
has shifted towards the herbal cures because of the 
pronounced cumulative and irreversible reactions of 
modern therapeutic drugs. The field of nano technology 
is booming. The Achyranthes aspera mediated green 
synthesis of nanoparticles can enhance the antimicrobial 
effect of the plant. Especially the green synthesis of 
silver nanoparticles can be carried out which has got 
an excellent antimicrobial property37. Their quantum 
effects attribute to their unique mechanical and 
physicochemical properties38. Their increased surface 
area permits the coordination of various ligands 39. 
For these reasons, they are greatly known for their 
applications in diagnosis, drug delivery and treatment of 
various diseases40. Applications of silver nanoparticles 
in dentistry is a growing field that has enhanced and 
stabilized various biomaterials and devices that are 
already in use in dentistry 38. However, they cannot be 
used as such because of it’s toxic nature 41. But green 
synthesis of nanosilver makes it harmless and also 
enhances its pharmacological properties 42. So studies 

owing to nanotechnology have got a great scope in 
future. 

Conclusion 

The article has reviewed the anti cariogenic 
properties of the plant A.aspera in detail. From our 
article, we can conclude that A.aspera has got a lot of 
uses in dentistry and has got a good anti cariogenic and 
anti inflammatory property. 
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Abstract
The extraction of permanent teeth should not be an insignificant act, specially in children, because of the 
terrible repercussions on eruption phenomena, the harmony of the arches, the primary capabilities of chewing, 
swallowing, breathing and phonation. Loss of permanent teeth has negative consequences functionally, 
psychologically and socially, especially for children and adolescents. The aim of this study is to analyse 
the most frequently extracted permanent tooth and to evaluate the reasons for extractions in patients below 
18 years of age visiting a university hospital in Chennai in a period of 10 months from June 2019 March 
2020. The data of 7415 patients was reviewed and patients from 6-18 years of age undergoing permanent 
teeth extraction were selected for this study. Chi-square test was used to detect the significance between age, 
gender, reasons, and extracted tooth number. P value less than 0.05 was considered statistically significant. 
In this study we observed that the most frequently extracted permanent teeth in patients from 6-18 years of 
age are upper premolars, followed by lower first molars and the main reason for extractions were therapeutic 
& dental caries. Within the limits of this study, the most frequently extracted permanent teeth in patients 
from 0-18 years of age is upper premolars, followed by lower first molars and the main reason for extractions 
were therapeutic & dental caries. 

Keywords: extraction, prevalence, dental caries, permanent tooth, children. 

Type of study: Original research

Introduction

Preservation of primary and permanent teeth from 
getting prematurely lost is the most essential goal 
directed towards the treatment provided for a pediatric 
dental patient 1,2, as any teeth will participate in the 
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stimulation and development of the dental arches, aid in 
normal occlusal relationship, maintain esthetics, assist in 
speech development and functional mastication as well 
as enhance the improvement of quality of life. 3

The extraction of permanent teeth should not be 
an insignificant act, specially in children, because of 
the terrible repercussions on eruption phenomena, 
the harmony of the arches, the primary capabilities of 
chewing, swallowing, breathing and phonation.4 The 
first tooth to appear into oral cavity is the first permanent 
molar at the age of 6-years, hence called the 6-year 
molar. The first permanent molar is the strongest and 
the largest among all the teeth.. It is the keystone of the 
occlusion; it determines the shape of the lower part of 
the face and conditions the position and health of the 
other permanent teeth. 5
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Tooth loss has diverse harmful effects on 
an individual e.g. impairment of masticatory 
function, unpleasant aesthetics, impaired phonetics, 
temporomandibular dysfunctions, psychological issues, 
social withdrawal and decrease in confidence level 6. 
Common indications for extraction of permanent teeth 
includes dental caries and its sequelae (e.g. pulpitis and 
periapical infections), periodontal diseases, orthodontic 
treatment, malpositioned or impacted teeth, tooth 
fracture, retained deciduous teeth,supernumerary 
teeth, prosthetic considerations, and preparation for 
radiotherapy 7–12

One of the most effective ways in declining the 
prevalence of dental caries and its sequelae is by using 
fluoride.13–15 If dental caries is not treated on time, it 
might lead to progression of caries into the pulpal region 
which might require invasive treatment using rotary 
instruments.16–21 If the caries is still not arrested and 
treated, it might lead to further complications which 
might indicate extraction of the teeth. 

The decision to extract permanent teeth must be 
reasoned and incorporated into a global treatment plan 
that often requires collaboration with various other dental 
specialties.The analysis of the causes of permanent tooth 
loss is of interest to practitioners and decision-makers in 
order to develop control techniques to be integrated into 
overall dental public health programs.22,23 It is from this 
perspective that an indirect approach based on the search 
for reasons for these permanent tooth losses by extraction 
has been developed and used in many countries. 24 

In the past decade a limited number of epidemiologic 
investigations have been conducted to determine the 
reasons given by dentists for extractions of permanent 
teeth and the majority of these studies have been carried 
out in European countries, such as Finland, France, 
Scotland, England and Wales, Norway, and Germany

To organize and implement adequate strategies for 
the prevention and the treatment of oral diseases more 
information is required about the reasons for extraction 
of permanent teeth. Tooth mortality provides some of 
the necessary information on the prevalence of dental 
diseases, on the availability of dental treatments, on the 
attitude towards dental extractions, and it is crucial for 
the planning of dental health services.

This study was carried out with the aim to determine 
the most frequently extracted permanent teeth in patients 
ranging from 6-18 years of age and also to evaluate the 
various reasons and pattern of tooth loss to assess any 
changing trends that will help in improving the level 
of oral hygiene and dental awareness among patients , 
thereby reducing their early extractions and consequent 
adverse sequelae. 

Materials and Methods 

Study Design and Setting:

This retrospective study examined the records 
of patients from June 2019-March 2020 undergoing 
treatment at a University Dental College in Chennai. 

Data Collection: 

Out of the patient records of 7415 children and 
adolescents who visited the hospital between June 
2019 to March 2020, 528 patient’s records undergoing 
permanent teeth extraction between the age group of 
6-18 years were selected for this study.

The approval for this university setting study was 
obtained from the Institution Ethics Boards[ SDC/
SIHEC/2020/DIASDATA/0619-0320]. Sampling bias 
was minimised with the verification of photographs. 
Relevant data such as patient’s age, gender, extracted 
teeth number, and reason for extraction were taken into 
consideration . Repeated and incomplete patient records 
were excluded from the study to prevent possibility of 
bias. 

Statistical Analysis

Data was recorded in Microsoft Excel 2016(Microsoft 
Office 10) and later exported to the Statistical Package 
for Social Science for Windows (Version 20.0, SPSS 
Inc., Chicago, Illinois, USA) and subjected to statistical 
analysis. Percentages, frequency of parameters were 
employed in the analysis. Chi-square test was used to 
detect the significance between age, gender, reason , and 
extracted teeth number. 

Results and Discussion

In the present study, a total of 528 patients were 
selected as the final sample population after screening of 
7415 patient records. In the study sample the percentages 



4964      Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No.4

of patients between 6-12 years and 12-18 years are 
17.8% and 82.2% respectively. (Graph 1) 

Out of the total patients screened, male patients 
were 47.7% and female patients were 52.3%. (Graph 
2) .In the present study, the most frequently extracted 
permanent teeth were upper premolars, followed by 
lower premolars, and lower first molars (Graph 3)

Among both the age groups and both genders, upper 
premolars were the most frequently extracted permanent 
teeth followed by lower premolars, and lower first 
molars.(Graph 4 & 6).The most common reason for 
extraction among both the age groups and both genders, 
were therapeutic extractions, decayed teeth/dental caries 
and root stumps. ( Graph 5 & 7) 

Increasing the knowledge about the pattern and 
reasons for teeth extractions are often useful to dental 
practitioners so as to provide better information about 
dental disease prevalence, dental care availability, and 
attitudes towards teeth mortality 25,26

This study was done to determine the most frequently 
extracted permanent teeth in patients below 18 years of 
age . The age of the patients selected was 6 – 18 years 
of age. Majority of the patients ( 82.2%) were within the 
age group of 12-18 years . These findings were similar 
with previous studies 24. Children in the 12-15 age group 
acquired more extractions than others. This indicates 
that the number of permanent teeth extracted increases 
with age. Pain & decayed teeth were the main reason 
for consultation and concerned the majority of patients. 
Studies by several authors 27,28 have produced similar 
results. This is linked to an economic scenario and/or 
a lifestyle that is not compatible with a “preventive-
conscious” approach. Difficulties in access to dental 
care, lack of dental facilities, lack of financial resources 
or lack of information and education on oral health may 
additionally constitute a barrier to systematic dental 
visits or consultations as soon as the first signs of dental 
complication appears. 

The difference in the number of permanent teeth 
extraction between males (47.7%) and females (52.3%) 
was not significant .Though in several studies it was 
revealed that females have a higher proportion for 
extraction than males.4 The reason for this might be the 
low self-care and especially dental care in our female 

population. It could also be due to lack of awareness, 
dependency and difficult approach to dental facilities. 
Several studies revealed that the presentation of males 
who were seeking treatment by extraction was larger 
than females 29 which may indicate carelessness and the 
ignorance of boys to maintain good oral hygiene.

The results of this study indicates that therapeutic 
extractions for orthodontic treatment and extractions 
due to dental caries are the main causes of tooth 
extractions with upper and lower first premolars being 
the most extracted teeth followed by lower first molars 
respectively. These findings are in correspondence with 
several studies. Orthodontic treatment is more often 
considered a priority when standard levels of prosperity 
are high. The findings of Agerholm et al 1986 revealed 
lower proportions of extractions for young people 
being essential due to caries and higher proportions of 
orthodontic extractions in S.England compared to Wales 
and N. England. 30

Stephens et al reported that, in patients under 
20 years of age, extraction for orthodontic purposes 
accounted for 33% of extractions in a certain Canadian 
population.31 Murray et al, in a survey of Ontario 
general dental practitioners, reported that orthodontic 
considerations were the main reasons for permanent 
tooth loss in childhood. 32

Extractions for orthodontic reasons were more 
common in mandibular and maxillary premolars 22,33

Concerning dental caries, the first permanent molar 
was the foremost affected tooth as being the earliest 
permanent tooth to erupt, in addition to its morphological 
features facilitate the accumulation of food and plaque, 
which can favor the bacterial invasion that ends to 
development of caries.29 

The single predominant reason for tooth loss 
however appears to vary in several parts of the world, 
being primarily a function of socio-economic status, 
dietary and oral hygiene practices among other factors.34 

Although the study has some limitations like 
population bias, as the samples are of one particular 
population and does not represent all the ethnic groups 
or populations from around the world. A new study with 
a population group which is larger and more ethnically 
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diverse than the current one. Additional information 
regarding the results can be obtained which will hold 
more validity. 

It is also recommended that community awareness 
programs should be initiated and people must be 

emphasized for vigorous oral hygiene maintenance. 
Government authorities must facilitate the dental 
organizations for community awareness campaigns. 
A proper health system including effi cient dental care 
programs focusing on prevention and treatment of these 
diseases should be created and developed on a larger 
scale. 

GRAPH 1: Age distribution of children in the study sample. X-axis denotes the age groups and Y-axis 
denotes the number of patients. The percentages of patients between 6-12 years and 12-18 years are 17.8% 

and 82.2% respectively.
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GRAPH 2: Gender distribution of children in study sample. The X-axis denotes the gender and Y-axis 
denotes the number of patients. The percentages of male patients were 47.73% and female patients were 

52.27%. 

GRAPH 3: The graph denotes the total number of extractions done for each permanent tooth. X-axis 
denotes the teeth extracted in the FDI notation system and Y-axis denotes the number of extractions. The 

most frequently extracted permanent teeth were upper premolars, followed by lower premolars, and lower 
fi rst molars 
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GRAPH 4: The graph represents the association between individual permanent teeth extracted at different age 
groups. X-axis denotes the age groups and Y-axis denotes the number of individual teeth extractions. There was 
no difference in individual teeth extracted at different age groups.Chi square test was done and the association was 
found to be not signifi cant.(p value was =0.053 p>0.05 statistically not signifi cant).

GRAPH5: The bar chart compares the various reasons for extraction of teeth at different age groups. X-axis 
denotes the age groups and Y-axis denotes the number of teeth extractions due to various reasons. Therapeutic 
extraction was the most common reason for extraction at different age groups. Chi square test was done and the 
association was found to be signifi cant. (p value = 0.001 <0.05 statistically signifi cant). 
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GRAPH 6: The graph compares the number of extraction of individual teeth(represented in the FDI system) 
with gender. X-axis denotes the gender and Y-axis denotes the number of individual teeth extractions. 

Females underwent higher number of extractions especially of upper fi rst premolars compared to males. 
Chi square test was done and the association was found to be signifi cant. (p value = 0.029 <0.05 statistically 

signifi cant).

GRAPH 7: The graph represents various reasons for extraction between different genders. X-axis denotes 
the gender and Y-axis denotes the number of teeth extractions due to various reasons. Therapeutic 

extractions was the common reason for extraction among both the genders.Chi square test was done and the 
association was found to be signifi cant. (p value = 0.001 <0.05 statistically signifi cant).
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Conclusion

Within the limits of the study, the most frequently 
extracted permanent teeth in patients from 6-12 years 
of age is upper first premolars, followed by lower first 
premolars, and lower first molars. The main reason 
for extractions were therapeutic & dental caries. This 
study will further pave the way for better diagnosis 
and treatment planning, and will also help in creating 
awareness. 
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Abstract
Kennedy’s classification provides immediate visualization, recognition of prosthesis support and assessment 
of design features of removable partial denture. Missing Teeth in patients with the long span Kennedy class IV 
situation demands biomechanical balance and aesthetic improvement. The long-span condition complicates 
the problem because of the unavailability of sufficient number of abutments to support the prosthesis. 
Conventional removable prosthesis and fixed partial denture are not advised for the same reason. The system 
of classifying the partially edentulous arch would be an enormous aid in providing a precise word picture 
of a particular dental arch that is to be discussed. Aim was to determine the prevalence of Kennedy’s class 
IV classification among the partial edentulous patients residing in chennai who had undergone treatment for 
the replacement of missing tooth in the department of Prosthodontics,saveetha dental college,chennai,India. 
Study samples of 1341 cases were obtained from the data of 86000 patients between June 2019 and March 
2020. Statistical software used for analysis was the SPSS(statistical package for the social sciences) which 
is designed by IBM and the statistical tests used were frequency tables along with bar graphs to analyse and 
compare the obtained results. The results showed that the patients with Kennedy’s class IV were found to 
be the most prevalent in the male population. The findings of the present study showed that Prevalence of 
partial edentulism based on Kennedy’s class IV was commonly occuring in the male population and also 
reveals that lower arch has a higher incidence of Kennedy’s class IV. 

Keywords: Kennedy’s class IV ,arch ,gender ,assess, edentulism

Introduction 

Tooth loss has an impact on an individual’s oral 
health quality of life at biologic,psychological and social 
levels. The prevalence and extent of tooth loss have 
decreased significantly in many countries during recent 
decades1,2,3. Prosthetic rehabilitation is done to regain 
function, speech and esthetics4. The purpose of partial 
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edentulous arches provides communication between 
dental college students, technicians about the case for 
planning good treatment and to design the partial denture. 
It also predicts the difficulties commonly occurring with 
particular removable partial denture design5,6,7,8,9,10,11,12.
The prevalence of edentulousness has been used as an 
indicator to evaluate the efficiency of oral health services 
as well as to show the oral health of a population. It has 
been monitored in several countries for decades. The 
rate of edentulousness has declined particularly in the 
western countries, which is at least partly attributed to 
improved oral health services. However, its prevalence 
is still high in some other countries. The Stability of the 
removable Prosthesis is maintained by counter resisting 
the occlusal forces exerted on the restored arch-curve by 
use of a posteriorly directed path of placement for the 
prosthesis.13,14,15,16
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The variation in number and location of the 
edentulous space and its relationship to the remaining 
natural teeth necessitates to classify the patient 
edentulous arches17.An RPD rehabilitating Kennedy 
class IV edentulous span can be considered successful 
if it does not cause gingival irritation and subsequent 
periodontal damage, the clasp arms are inconspicuous, 
and it is retentive.Kennedy class IV edentulous space 
may be short-span, where only incisors are missing or 
long-span, where anterior teeth and some premolars are 
missing. Later, even if the abutments are periodontally 
sound, a fixed prosthesis would result in an unacceptable 
cantilever effect. With the recent trends in dental health 
care that favour natural dentition preservation a disease 
in edentulous patients number is predicted18,19,20,21

Various prosthetic treatment options are available 
for partial edentulism, including fixed partial prostheses 
(FPP), implants, or removable partial dentures (RPDs).
However, RPDs may have limited retention and stability 
due to the double-support system. In case of an RPD with 
a free end (e.g. distal extension RPDs), these aspects 
could worsen because of the propensity of the prosthesis 
to rotate during masticatory function. The denture-users 
of Kennedy’s class II and IV categories might experience 
problems such as pain, occlusal disharmony, or soft 
tissue injury under the denture base or connector due to 
displacement of the distal extension of the prosthesis. 
The RPDs are most commonly used in clinical practice 
because they are economical, and facilitate easy care of 
the remaining teeth. 

There are more than 65000 potential combination 
of partial edentulism pattern in maxillary and 
mandibular arches,hence it is logical to classify partially 
edentulous arches that have common characteristics 
and to facilitate communication among different dental 
professionals22,23,24 .These disparities may be attributed 
partly to the increased availability and accessibility to 
oral disease prevention and control programs, as well 
as to increase in the awareness of importance in oral 
health. The study of trends in tooth loss,comparing 
rates of occurrence between different populations,may 
provide important information about risk factors for 
tooth loss,potential changes in oral health status,and 
possible causes of these changes25. The aim of this study 
was to analyse Kennedy’s class IV among the patients 
who visited Saveetha Dental College.

Materials and Methods 

Study Setting:

This study was carried out in a university setting 
which consists of subjects predominantly South Indian 
population. Advantages of the study includes available 
data,similar ethnicity.Disadvantages of this study is 
the fact that it is unicentred study and the geographic 
locations ,trends are not assessed. Approval of the study 
is by the ethical board of Saveetha university.Number of 
people involves 3 reviewers. A Guide, Researcher and a 
reviewing expert.

Sampling:

This is a retrospective study in which the samples 
were considered from the time period of september 2019 
to march 2020. Case sheets reviewed for the research 
include patients with partial edentulous condition and 
cross verification of the required samples done by 
reviewing experts. Measures were taken to minimize the 
sampling bias. 

Data Collection/tabulation

The Study samples of 1341 cases were obtained 
from the patient records and analysed the total data of 
86000 patients between June 2019 and March 2020. The 
required data i.e,patients with removable partial Denture 
were collected and entered in a methodical manner in 
an excel sheet for the tabulation of data and further 
statistical analysis data was validated by 1-2 external 
reviewers and all the non specific, unclear or incomplete 
data were excluded from the study.

Analytics

Statistical software used for analysis is the 
SPSS(statistical package for the social sciences) which 
is designed by IBM and the statistical test used were 
frequency tables along with bar graphs to analyse and 
compare the obtained results. Independent variables 
include ethnicity,age and gender. Dependent variables 
includes, missing teeth and arch involved

Results and Discussion 

Out of the total sample size 1341 cases,Result 
values obtained were, (Table 1)males showed 58.8% 
and females were 41.1%Also observed that the 
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increased age of male population was higher. And also 
this study reports that the occurrence of Kennedy’s class 
IV is predominantly higher in the lower arch (Table 2 
and Figure 1). According to Niarchou et al., noted that 
Kennedy’s class were more frequent among males than 
females thus is in concordance with similar studies 
and also with literature26. Spakota B et al., observed 
that females are more edentulous compared to males 
but at the same time they are more concerned about 
replacing the missing teeth. This may be due to the 
dependency upon the males for this dental treatment 
to save the teeth. However, they are more conscious 
about their appearance which explains their preference 
for replacement of missing teeth27. Several studies have 
observed that prevalence of partial edentulism is more 
common in mandibular arch than maxillary arch as 
follows. 

There was a significant association between male 
patients with the missing teeth in the lower arch of 
Kennedy’s class IV classification(Pearson Chi-Square 
Value-0.918; p>0.05) Hence it was not significant 

(Figure 3). Prabhu et al., noted that partial edentulism 
was more common in the mandibular arch compared to 
maxillary arch. This is due to the fact the mandibular 
teeth erupt earlier in the oral cavity which is more for 
higher caries rate and higher chance of the tooth to get 
extracted28. Gad et al., Basutkar et al.,and Charyeva et 
al., noted that frequency of partial edentulism was higher 
in the mandibular arch compared to maxillary arch29,30,31. 
However there were few limitations encountered in this 
study . 

The study contained some data that were unclear 
of certain reporting parameters such data were not 
considered. Another limitation was the geographic 
limitation i.e, assessment of predominantly South 
Indian population. Further this study is an unicentered 
study. Future research should focus on panel data to 
better understand the relationship between gender,arch 
involvement and the development of Kennedy’s class 
IV. The scope of this study is that the prevalence 
and association of Kennedy’s class IV with various 
parameters is essential to record.

Table 1: Table showing the frequency distribution of gender among patients with Kennedy’s class IV partial 
edentulism.Male patients with Kennedy’s class IV classification were 41.1% and females were 58.6%. 

 

Table 2: Table showing the frequency distribution of missing teeth/arch among patients with Kennedy’s 
class IV partial edentulism. The distribution of upper arch is 48.2%,lower arch is 49.0% and both arch is 

2.8%.
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Figure 1: Bar graph showing the distribution of missing teeth in different arches, upper arch (Blue),lower 
arch Green) and both arch (Yellow) across a scale of 1-100. x axis represents the arch containing the missing 
tooth based on kenney’s Class IV and y axis represents the number of patients under each category. There is 

a slight increase in the number of missing teeth in lower arch than upper arch.

Figure 2: Bar graph depicting the association between the Gender and the missing teeth based on Kennedy’s 
class IV Classification in different arches. X axis represents gender and Y axis represents the frequency of missing 
teeth in different arches. Blue colour denotes upper arch, Green colour denotes Lower arch, and Yellow colour 
denotes Both arch. Missing teeth were more in the lower arch among males than females. However, chi square tests 
revealed Pearson’s chi square value : 0.948 df: 4 p value=0.918 (>0.05), statistically not significant.
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Conclusion

Further evaluation based on bigger sample size, multi 
location studies with details on the oral hygiene,status 
of loyalty could be helpful. The findings of the study 
showed that Prevalence of partial edentulism based on 
Kennedy’s class IV was commonly occuring in the male 
population and lower arch has a higher incidence of 
Kennedy’s class IV.
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Abstract
The space maintainers are mainly the devices that have been specially designed to maintain a space or to 
create an additional space that was lost due to the premature loss of the primitive teeth. They are mainly 
available in the various types with different types of indications. The main reasons for the premature loss 
of the teeth has been indicated for the extraction due to the dental caries or trauma or any type of genetic 
disorders.The main aim of this study is to estimate the most common type of the space maintainer that has 
been used among the different age and gender groups. All the patients are being considered in the study 
with the age group of 3-12 years, they must mainly have clinically missing teeth. The results are obtained 
and tabulated for the statistical analysis, both descriptive and inferential test which is done by using SPSS 
version 23. From the above study the results are obtained as, the age distribution of this particular study is 
mainly about the age groups 1-5 years(48%) and 6-12 years (52%),the gender distribution of this study is 
males(62%) and females (38%). The most common type of the space maintainer used is the Band and loop 
space maintainer. Within the limits of this particular study the most common type of the space maintainer 
indicated is the band and loop space maintainer for the age group of 6-12 years and has the higher gender 
predilection among the male children. 

Keywords : Band and loop space maintainer, Dental caries,Malocclusion, Space management. 

Type of Manuscript : Original Study

Introduction

The term Space maintainer was first coined by JC 
Brauer in 1941 and it is defined as a device used for 
maintaining a space in a given arch which has been 
previously occupied by a tooth or a group of teeth1. 
These space maintainers do not play an important role 
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in the development of new teeth. The major function 
of the space maintainers is to guide the eruption of the 
upcoming permanent teeth in its appropriate space in 
order to prevent from the impaction, crowding or the 
supraeruption of the teeth2. There are many types and the 
designs that have been developed for the available space 
maintainer after the loss of the primary dentition3. An 
ideal space maintainer should maintain the entire space, 
which is mesiodistally and labio lingually that has been 
created after the loss of the primitive teeth4. They should 
be simple in the construction of the adequate strength to 
withstand the functional forces that are developed from 
the mastication and to restore the function as much as 
possible . They have been broadly classified into based 
on their fixation pattern ; fixed, semi-fixed or removable 
; based on their type of the construction with or without 
the loops, wires and the bands ; based on their laterality 
as the unilateral or bilateral and based on their site as 
the maxillary or mandibular arches. There are mainly 
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various considerations taken for the placement of the 
space maintainer. In case of the failure of placement of 
space maintainers in patients mainly lead towards the 
malocclusion5. 

The main indication for the use of the space 
maintainer is in the case of the premature loss of the 
primary dentition when the concern exists as the regards 
of the proper development and alignment of the newly 
growing or erupting dentition. Initially the teeth with 
dental caries are subjected to endodontic treatment 6 7 
8 and when they have poor prognosis they have been 
subjected to the extraction of the teeth, which later 
on lead to the placement of the space maintainer. The 
various types of the space maintainers used are band and 
loop, lingual arch, Nance appliance, transpalatal arch, 
groper’s appliance etc. Each type of the space maintainer 
has the specific indications with various advantages and 
disadvantages 

The main reason for the premature loss of the 
teeth is mainly due to the indication for the extraction 
due to the dental caries which occurs mainly due to 
the consumption of a high level of sweet content diet9 
, improper brushing habits10, trauma11 and even certain 
types of genetic disorders like the down syndrome etc. 
The education of the proper oral hygiene maintenance 
has to be given to the children this can be done by 
showing them a proper brushing technique, fluoride 
application twice in a year12, regular dental visits13. The 
success rate of any particular treatment mainly depends 
on the quality of that particular treatment in case on a 
endodontic treatment the success rate depends over the 
obturation quality 14,15 and the patient must not report 
back with any lesions or secondary caries 16, likewise in 
case of the space maintainer it must helpful in guiding 
the eruption of the permanent teeth in the available space. 
The various compilations of the space maintainer include 
the increased risk of the infections in some cases, plaque 
accumulation, local pain and the discomfort17, oral 
ranula18, improper frenal attachment19, interference with 
normal development and the alignment of the erupting 
succeeding teeth and the complications associated with 
appliances like breakage, loss or the displacement. There 
have been numerous pilot studies done to know about 
the different types of space maintainers. This research 
is mainly done to identify the prevalence of the space 
maintainer and its indication among the young patients, 

so it will fulfill the needs for this procedure and the 
awareness among the patients20. The main aim of this 
study is to estimate the most common type of the space 
maintainer that has been used maong the different age 
and gender groups.

Materials and Methods

This retrospective study setting was mainly a 
university setting and a single centred study. The various 
advantages they had are large available data and similar 
ethnicity and the disadvantages of this particular study 
was mainly the geographical limitations and the isolated 
populations. 

The data collection has been done from 89000 cases 
sheets that were reviewed and analyzed individually. 
The non-probability convenience sampling method has 
been used. The sample data were collected from June 
2019 – March 2020. Ethical approval was obtained 
from institutional ethical committee (Ethical approval 
number: SDC/SIHEC/2020DIASDATA/0619-0320) 
The inclusion criteria for the study were mainly the 
patients undergoing extraction due to caries, patients 
between the age group of 3-12 years with no other 
lesions, medical history and systemic complications, 
children who received any type of space maintainer and 
complete available data were considered. The exclusion 
criteria for this study were patients above the age group of 
12 and patients with medical complications, incomplete 
and censored data. The case sheet verification was done 
using the photographic method. To minimize sampling 
bias simple random sampling was done. 

The collected data were subjected to statistical 
analysis using the SPSS software by IBM of version 23 
in which both the descriptive and the inferential test has 
been done which was the Chi-square test.

Results & Discussion

From the above done study, the results were obtained 
and tabulated, among which the age distribution of 
children for the space maintainer treatment was 2-5 
years (48%) and 6-12 years (52%) [Figure 1] ,the gender 
distribution of this study shows that from the involved 
children are males (62%) and the females (38%) [Figure 
2] and the most used space maintainer for the children 
was mainly the band and loop space maintainer [Figure 
3] which has been used for about 50% of the patients.
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The correlation between the age group and the 
type of the space maintainer mainly shows that the 
age group of 6-12 years were more prevalent for the 
space maintainer placement with band and loop space 
maintainer as the most commonly used type. This was 
mainly statistically signifi cant [p=<0.05][Figure 4]. The 
correlation between the gender and the type of the space 
maintainer shows that the males were more prevalent for 
the placement of space maintainers with band and loop 
as the most commonly used type. They were statistically 
non-signifi cant [p=>0.05][Figure 5]. 

Early losses of the deciduous teeth have often been 
studied because of their relevance and association with 
the occlusal abnormality21, this mainly occurs due to the 
improper oral hygiene among the children, so that in the 
mixed phase space maintainers are used to maintain the 
space corresponding to the permanent successor teeth. 
The loss of the arch length resulting from this process 
can lead to the development of the severe malocclusions 
in the permanent dentition. 

The age and gender distribution of the study of 
which age were mainly been grouped into two groups 
like 1-5 years and 6-12 years as they were the stages 
of the primary dentition and the mixed dentition 
respectively, so by which the study shows that the 
patients of the age group 6-12 years were more prevalent 
for the space maintainer placement this was similar to 
the fi ndings seen in the previous studies 22. The gender 
predilection shows that the males were more prevalent 
than the females for the space maintainer placement this 
was mainly due to the habit of frequent snacking which 

increases the risk of the increased dental caries among 
the male children and so they are highly indicated for 
the extraction which was a type of premature loss of the 
teeth and this was similar to the results of the previous 
literature 23. 

The most commonly used type of the space 
maintainer was the band and loop space maintainer this 
was similar to the previous literature 24 in which band 
and loop space maintainer was the most commonly 
indicated for the premature loss of the teeth, and this 
was mainly due to the various reasons like patients have 
mainly unilateral loss of the teeth 25 which has been 
more common and it mainly has the advantage of easy 
fabrication 26. 

The correlation between the age and the type of the 
space maintainer shows that patients of the age group 
6-12 years were more prevalent for the space maintainer 
placement with a positive correlation and this fi nding was 
mainly similar to various studies 27,28. The correlation 
between the gender and the type of the space maintainer 
shows that the males had the higher prevalence for the 
space maintainer placement and this fi nding was not 
statistically signifi cant.

The possible limitations of this study was mainly 
a lesser sample size. The future scope is that they can 
be subjected to a multicentric study and mainly can 
be involved for the study of longevity of the space 
maintainer and to determine the proper indication for the 
space maintainer placement and if they are provided with 
a higher sample size and the various other ethnicities can 
provide a better results.

Figure 1 : Bar graph showing the age wise distribution of the children with the space maintainer treatment, 
in which 52% belongs to the 6-12 years age group and 48% belong to the 1-5 years age group. 
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Figure 2 : Bar graph showing the gender distribution of children with space maintainers, 62% belongs to 
males and 38% were females.

Figure 3: Bar graph showing the frequency distribution of different types of the space maintainers delivered to the 
children. Red colour represents band and loop space maintainer, Dark blue denotes crown and loop space maintainer, 
Dark green denotes Groper’s appliance, yellow denotes the lingual arch, purple denotes the long band and loop, light 
green denotes the nance palatal arch, light blue denotes reverse crown and loop space maintainer, pink colour denotes 
transpalatal arch. Band and loop space maintainer was most commonly used among children(50.39%).
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Figure 4 : Bar Graph depicts the association between the age of the child and the type of space maintainer 
placement. X axis represents the different age group of the children and Y axis represents the number of cases. Red 
colour represents band and loop space maintainer, Dark blue denotes crown and loop space maintainer, Dark green 
denotes Groper’s appliance, yellow denotes the lingual arch, purple denotes the long band and loop, light green 
denotes the nance palatal arch, light blue denotes reverse crown and loop space maintainer, pink colour denotes 
transpalatal arch. Band and loop space maintainer was the most commonly used space maintainer in both the age 
groups, However groper’s appliance was more commonly used in the 1-5 years age group the other space maintainers 
were more pertained to mixed dentition. This difference was statistically signifi cant ( Chi-Square test; p-value = 
0.000 -signifi cant)

 

Figure 5 : Bar Graph depicts the association between the gender and the type of space maintainer placement. X 
axis represents the patients of different genders and Y axis represents the number of patients with space maintainers.
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Red colour represents band and loop space maintainer, 
Dark blue denotes crown and loop space maintainer, 
Dark green denotes Groper’s appliance, yellow denotes 
the lingual arch, purple denotes the long band and loop, 
light green denotes the nance palatal arch, light blue 
denotes reverse crown and loop space maintainer, pink 
colour denotes transpalatal arch. Children who were 
male had higher chances of receiving space maintainers 
when compared to females which was not statistically 
significant, among which band and loop space maintainer 
were as most commonly used in males. (Chi-Square test; 
p-value=0.125-not significant) 

Conclusion

Within the limits of the present retrospective study, 
the most commonly indicated space maintainer was the 
band and loop space maintainer among the patients of 
age group of 6-12 years with a higher gender predilection 
among the male children. 
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Abstract
ECC is one of the most common oral conditions seen in children. It is primarily seen on the central incisors 
in the form of a white spot, which later spreads to the posterior teeth as well. This is a serious concern for 
the biological and the social life of a child. Treatment of this condition is also expensive making it difficult 
for the economically backward to avail treatment. It has a lot of etiological factors including diet, socio 
economic status and poor oral hygiene. It is a condition seen in children below the age of 6. The aim of this 
study is to find the level of blood glucose in children with early childhood caries and to evaluate whether 
there are any abnormalities in blood glucose level compared to normal reference level. A retrospective 
descriptive study was conducted using patient records of a university dental hospital in Chennai from June 
2019-March 2020 among patients diagnosed with ECC who had their blood sample taken and their blood 
glucose levels recorded. Descriptive statistical tests were employed.Point biserial correlation analysis was 
done to find out the relationship between blood glucose levels in boys and girls with ECC. ECC was most 
prevalent in the age group of 3 and the mean blood glucose of the participants was found to be 88.22 mg/dl. 
There was no significant correlation or difference in the mean blood glucose level of males and females with 
ECC (Point biserial correlation coefficient=0.07). Based on the results, there were no abnormalities in blood 
glucose values of children with ECC. 
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Introduction

The primary aim of pediatric dentistry is to preserve 
the primary teeth since it acts as a natural space 
maintainer to guide the eruption of permanent teeth 1,2. 
This becomes challenging due to the high prevalence 
of trauma between the age of 2 and 4 3 ,presence of 

other biological conditions 4 and due to diseases like 
Early Childhood caries(ECC), which is one of the most 
common diseases of the oral cavity in children. It is 
also a major oral health condition, especially in socially 
backward populations. 5 Its widespread nature and 
expensive cure makes it a difficult problem to deal with. 
The condition is also known as nursing bottle caries, it 
is the presence of one or more decayed, missing or filled 
tooth surfaces in any primary tooth in preschool children 
between birth and 71 months of age. It usually begins as 
a white spot lesion in the upper primary incisors and then 
spreads as the caries starts to set in. Information relating 
to the non cavitated carious lesions in young children is 
very important as it provides additional components of 
understanding problems of caries in toddlers. 6

In the early phase, ECC is recognized as a dull, 
demineralised enamel which advances rapidly to full 
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blown decay along the gingival margin. 7 It can be seen 
either on the labial side, the lingual side or both(depending 
upon the factors which lead to the evolution of caries). 
It is primarily seen in school children between the 
age of 2-5, sometimes extending till 8 years. Various 
studies conducted all across the globe show the highest 
prevalence in Africa and SouthEast Asia. 8 In India, the 
state with the highest prevalence was found to be Andhra 
Pradesh at 64%. 9 and the lowest prevalence was found 
in Sikkim at 41.92%

The etiology of ECC is varied and is well 
established. Some of the factors include, poor oral 
hygiene,10 carbohydrate rich diet, 11 microflora, incorrect 
feeding habits[hence known as nursing bottle caries] 
and biological anomalies(eg. High frenal attachment 12). 
When microflora is concerned streptococcus mutans and 
streptococcus sobrinus were found in high association 
with ECC 13 .But, very few studies were found which 
tested the relation of glucose level in children and ECC. 
All the articles found regarding this topic were from the 
early 20th century 14. Studies showed a positive relation 
between carbohydrates and a fat rich diet and the 
incidence of Early Childhood Caries. 15 Fluoride levels 
in the oral cavity also dictate the presence of carious 
lesions in children. 16,17

A cause of the initiation of ECC could be lipid 
peroxidation, which has been known to cause alterations 
in the structure and function of the host cells by 
producing malondialdehyde(MDA) as the byproduct. 
This along with cell damage in the host tissue affects the 
immune mechanism in saliva, leading to initiation and 
progression of dental caries. 18 A study by Subramanyam 
et al showed an increase in the MDA levels of the patients 
with ECC in children below the age of 6 in Chennai. 19

Since increased carbohydrate consumption is 
the main etiology of ECC, a question arises whether 
there can be any increase in the average blood glucose 
level of children with ECC. The increased glucose 
in the blood may lead to more potential cariogenic 
property and it may lead to the teeth providing more 
substrate for the microbes to feast on, leading to their 
uncontrolled multiplication and formation of caries via 
demineralisation of the enamel. The aim of this study 
is to find the level of blood glucose in children with 
early childhood caries and to evaluate whether there are 

any abnormalities in blood glucose level compared to 
normal reference level. 

Materials and Method 

Study Design and Setting

This descriptive study examined the records of 
patients fromJune 2019-March 2020 undergoing 
treatment at a University Dental College in Chennai. 
The records were collected from the hospital’s record 
database. Ethical approval was obtained from the 
Institutional Ethical Review Board(Approval number 
0619-0320). The study population included children 
under the age of 6 who visited the Department of 
Pediatric Dentistry, underwent blood test and treatment 
under general anesthesia by means of simple random 
sampling. Children with any systemic conditions were 
excluded from the study.

Data Collection

Out of the patient records of the 1557 0-6 year old 
patients who visited the hospital between June 2019 to 
March 2020, 122 patient’s records undergoing treatment 
for ECC were analysed . Relevant data such as patient 
age, gender, RBS recorded at the time of visit were 
recorded. Repeated and incomplete patient records were 
excluded from the study to prevent possibility of bias. 
Data was verified by an external reviewer.

Statistical Analysis

Data was recorded in Microsoft Excel 2016(Microsoft 
Office 10) and later exported to the Statistical Package 
for Social Science for Windows (Version 20.0, SPSS 
Inc., Chicago, Illinois, USA) and subjected to statistical 
analysis. Descriptive statistical tests were employed. 
Point biserial correlation analysis was done to find out 
the relationship between blood glucose levels in boys 
and girls with ECC. 

Results and Discussion

The final data set consisted of 122 patients of 
Indian origin who underwent treatment under general 
anesthesia. The mean age for children with ECC 
treatment was 3.48 years ± 0.981 years. The age group 
associated with the greatest prevalence of ECC was 
3 years[38.52%], followed by 4 years[31.5%]. The 
prevalence of ECC among 2 year old children was found 
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to be 15.1%. [Graph 1] 

50.8% of the participants were male and 49.2% were female.[Graph 2] 54.8% of the participants in the 0-3 age 
groups were male showing a male dominance, although the differences between the gender were not statistically 
signifi cant. The mean blood glucose level of the male participants was 87.6 mg/dl [Graph 3] and the mean blood 
glucose level of the female participants was 88.87 mg/dl [Graph 4].

The mean blood glucose level was found to be 88.22 mg/dl in the total population. It was found that 10% of the 
study population had a blood glucose above 100g/dl. [Graph 5]. Point biserial correlation coeffi cient was elicited 
and value was found to be .07 (close to zero) suggesting no relationship/correlation between blood glucose levels of 
boys and girls with ECC.[Graph 6] 

 

Graph 1: Pie chart representing frequency distribution of age of study population. Blue represents the 
frequency of 2 year olds, green represents frequency of 3 years olds, beige represents the frequency of 4 

year olds, purple represents the frequency of 5 year olds and yellow represents the frequency of 6 year olds. 
38.52% of the participants were 3 years old, 31.15% were 4 years old, 15.17 were 2 years old, 12.30 were 5 

years old and 2.46% were 6 years old. 
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Graph 2: Pie chart representing frequency of gender of population who underwent treatment under general 
anesthesia. Blue represents the participants who were boys and green represents the participants who were 

girls. 50.82% of the participants were boys and 49.18 were girls. 

Graph 3: Histogram depicting Frequency of different blood glucose levels in boys. The mean blood glucose 
level was found to be 87.6±9.324 mg/dl. 
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Graph 4: Histogram depicting Frequency different blood glucose level in girls. The mean blood glucose level was found to be 
88.87±8.93 mg/dl.

 

Graph 5: Box plot depicting the Correlation between blood glucose levels and gender. X axis represents 
the different genders of the participants of the study and the Y axis represents the blood glucose level of 

participants. There was no difference in blood glucose levels between boys and girls with ECC. Point biserial 
correlation coefficient was elicited and value was found to be .07 (close to zero) suggesting no relationship/

correlation between blood glucose levels of boys and girls with ECC. 
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Graph 6: Scatter plot depicting the Correlation 
between blood glucose levels and gender. X axis 
represents the different genders of the participants of the 
study and the Y axis represents the blood glucose level 
of participants. There was no difference in blood glucose 
levels between boys and girls with ECC. Point biserial 
correlation coefficient was elicited and value was found 
to be .07 (close to zero) suggesting no relationship/
correlation between blood glucose levels of boys and 
girls with ECC. 

A study done by Rudesil et al showed the normal 
value of blood glucose level in children to be between 
60 to 100 mg/dl 14.The data for this retrospective study 
was based on residents of Chennai seeking treatment 
at a university hospital in Chennai. Currently, there are 
no existing studies investigating the relation of blood 
glucose level to incidence of ECC. Since all data was 
included without a sorting process, no bias was expected 
in selection of patients. The current study aimed to 

assess whether any variation in the blood glucose levels 
existed in ECC patients.

A study done by Bansal et al showed a strong 
association of anemia with ECC due to iron deficiency 
20 Ling et al also showed a similar result in one of his 
studies 21 where he showed a correlation between ECC 
and atherosclerosis. These associations show that there 
can be systemic manifestations as a result of ECC.

Diet has been shown as one of the most consistent 
etiological factors in ECC. A study done by Hu et al 
showed a positive correlation between dietary patterns 
and ECC showing that diet plays an important factor 
in determination of the spread of ECC. 22. Due to the 
major role played by carbohydrate rich diet in etiology, 
the estimation of blood glucose levels and any variations 
can be suspected, hence this study was conducted. 
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Usually, pulpectomy is done for the treatment of 
caries which involve the pulp. 23,24. A survey showed 
50% of its participants to be using rotary instruments 
while doing a pulpectomy. 25 A study showed ProTaper 
rotary files had significantly less instrumentation time 
when compared to other instrumentation methods. 26 
However a study by Lakshmanan et al showed that the 
Kedo-S rotary system provided the best quality of root 
canal filling in the shortest instrumentation time.27

The extent of ECC in children can also be due 
to increased neglect of dental care. A study done by 
Gurunathan et al, showed that there was a higher dental 
neglect score in people with secondary education. 28 This 
could lead to decreased awareness on the importance of 
oral health, especially in childhood. Proper care should 
be taken during the development of dentition to prevent 
oral hygiene issues. This includes brushing regularly, 
rinsing the mouth after every meal and having regular 
dental checkups. A study by Govindaraju et al showed 
chewable toothbrushes to be a good alternative for 
pediatric patients. 29. Studies like these show different 
methods to appeal to the psychology of a child to 
satisfy him while making sure that his oral hygiene is 
maintained. 

Since the consumption of glucose in excess leads 
to increased glucose in the blood over a short period of 
time , it may be possible to see a link between blood 
glucose level and ECC. But it will not be possible in this 
study as there was no normal control group to compare 
it with i.e the blood of children who do not have ECC 
was not taken due to ethical reasons. Studies by Watson 
et al showed the mean glucose level of children before 
they underwent surgery to be 100 mg/dl. Since articles 
comparing blood glucose levels of diseased children 
are very few and are old, no conclusion can be drawn 
based only on data on one group. However, our study 
showed that more than 10% of the children had blood 
glucose levels above 100mg/dl. This may be a reason for 
concern and also a predictor for future type 2 Diabetes 
in children when they grow into adults. Unless and 
until longitudinal studies which follow up children till 
adulthood and probing their diabetic status are done we 
won’t be getting conclusive evidence. 

Furthermore, the limited inclusivity of the 
population of this study considering its focus only on 

residents of Chennai could have played a part in the 
results acquired. A future study showing the correlation 
of blood glucose levels of children with ECC and a 
control group with normal children without ECC might 
yield more prominent results. 

Conclusion

Within the limitations of this study, it was found the 
patients with ECC had blood glucose levels within the 
normal limits(p>0.05) with a mean value of 88 mg/dl, 
however 10% of the study population had an RBS value 
100mg/dl which can be a risk factor for future diabetes. 
[Figure 6] A clear association if present can only be 
established with further longitudinal studies. 
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Abstract
In the present study comparison of the clinical preference of glass ionomer versus resin composite in primary 
molars by dentists was performed. This was done to evaluate which material will provide better clinical 
performance for pediatric patients based on esthetic , functional and biological properties.Data collected 
from a patient management software. A total of 1609 children were included in the study who required 
class 1 restorations . The data was tabulated on an excel sheet and transferred to SPSS software where 
statistical analysis was further performed. 232 children were indicated for composite restoration and 1377 
children were indicated for glass ionomer cement for class 1 restorations. There was no statistical significant 
difference between both the restorative material groups (p>0.05).We observed that dentists preferred glass 
ionomer cement over composite to restore class 1 cavity in primary molars. 

Keywords: Glass ionomer cement, Composite, Class 1 restoration, Primary molars. 

Introduction

The field of dentistry has witnessed a vast range 
of evolution from diagnosing a variety of oral diseases 
to treating these conditions.1,2,3 ,4 Barring this dental 
caries still remains the most common disease found in 
children.5,7,8 Class 1 restorations are caries affecting pits 
and fissures on occlusal, buccal and lingual surfaces of 
the permanent as well as primary teeth. 

For several years amalgam was the preferred 
material for restoration of decay in primary molars 
which provided satisfactory results. Due to concerns 
related to aesthetics patients tend to not prefer amalgam 
as a restorative material. Dentists also do not prefer 
amalgam due to concerns related to toxicity.9 Many 
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alternatives to amalgam have been frequently used to 
restore cavities. Materials with increased aesthetics and 
strength are preferred. 

Behaviour management is the most commonly faced 
challenge by dentists.10–13 If children are uncooperative 
many problems are faced by dentists while restoring 
the cavity , the most common being moisture control.14 
Studies involving identifying a suitable restorative 
material for a particular age group is limited. 

Resin composites have advantages like aesthetics, 
minimal cavity preparation and also has a certain amount 
of clinical reliability15. Glass ionomer cement on the 
other hand has certain advantages like anti-cariogenicity 
due to its fluoride release.16 It has a similar coefficient 
of thermal expansion to dentin. It is not as technique 
sensitive as composite resin. 

In the view of this available data this study was 
conducted to evaluate these two restorative materials on 
the basis of preference by dentists to restore first primary 
molars. 

DOI Number: 10.37506/ijfmt.v14i4.12417
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Materials and Methods

The study was based on a university setting . The 
ethical approval was given by the Institutional Scientifi c 
Review Board , Saveetha Dental College and Hospitals 
. There were three reviewers involved in the study 
which comprised of one external reviewer. The data was 
collected from a patient management software where 
the input was inserted as “class 1 restoration” under the 
heading “treatment done” in primary molars. 

The data was then tabulated on an excel datasheet 
and sorted according to requirements.

A total sample of 1609 children was obtained. The 
type of material used had to be sorted from the data sheet. 
The data after being verifi ed by an external reviewer was 
imported to SPSS software and statistical analysis was 
performed. 

Statistical analysis

Descriptive analysis was used to assess the 
prevalence rate of both the restorations used.

Chi square test was performed to compare the 
prevalence rate between both the groups. All analysis 
was performed using statistical software (SPSS inc 
version 2.0, Chicago IL USA ) and p value less than 0.05 
was considered statistically signifi cant. 

Results and Discussion

Out of a sample of 1609 class 1 restorations, 1377 
were restored with glass ionomer cement and 232 were 
restored with composite resin. Out of all the primary 
molars 657 were maxillary primary fi rst molars and 952 
were mandibular primary fi rst molars.

There was no statistically signifi cant difference 
between both the type of restorative material and primary 
fi rst molar with class I cavity (p value is 0.273) (fi gure 
1 and table 1) 

Figure 1: Bar graph representing the association between the type of restorative material and fi rst primary molars 
with class I cavity, where blue represents composite restoration and green represents glass ionomer cement restoration. 
X axis represents the arch in which the teeth were restored and Y axis represents the number of teeth included in the 
study. There is no signifi cant difference between the type of restorative materials and the fi rst primary molars with 
class1 cavity. Chi square test value is 1.2012 and the p value is 0.273. (p>0.05). Hence, it is not signifi cant. 
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Table 1 : Chi square test to represent comparison between both the type of restorative material and first 
primary molar with class I cavity. 

value df P value

Chi square 1.2012 1 0.273

Likelihood ratio 1.21 1 0.271

Dental caries is an oral health condition affecting 
most of the children.17 It is essential to treat caries in 
the primary dentition in order to inhibit the spread of 
microorganisms and to maintain space for the permanent 
tooth to erupt correctly into position. Carious teeth when 
not treated for a long time might lead to pain and affect 
their quality of life too. It is very essential to prevent 
caries at the earliest stage for this reason. Techniques 
to restore carious primary teeth have changed over the 
past few years as new materials have been developed 
which are favourable to the dentist as well as the child.. 
The most meaningful way of assessing the efficacy of 
any restorative material is by clinical trials. It is very 
essential to identify , assess and evaluate materials for 
restoring primary teeth. Managing an uncooperative 
child is the biggest challenge faced by pediatric patients. 
This makes it essential for usage of a material that is 
less technique sensitive to assist pediatric dentists while 
restoring primary teeth. Type of restoration to be used 
always depends on the location and the extent of the 
caries.

Composite is considered esthetic but is a highly 
technique sensitive material. It is essential to maintain 
moisture control while restoring teeth hence a material 
should be selected based on this criteria.18Glass ionomers 
on the other hand have potential qualities over few other 
restorative materials. These include fluoride release 
and chemical bonding.In a systematic review done by 
Nedelijkovic it was observed that composite resin was 
associated with secondary caries.19

Restorations ensuring good clinical outcome is 
challenging while restoring primary teeth. 

Restoration of primary teeth is different from that 

of adults due to factors like behaviour of the child and 
handling properties.20Primary molars are considered to 
be the best space maintainers and early loss of these teeth 
may lead to the permanent molar encroaching into the 
space and subsequent malocclusion.Space In the present 
study it was noted that out of 1611 class 1 restorations 
, maintenance of dentists preferred to restore 1379 teeth 
with glass ionomer cement. The reason for this might 
be because of the numerous properties of glass ionomer 
cement being favourable for primary teeth.Fluoride 
releasing properties allows glass ionomer cement to 
prevent demineralization and promote remineralisation.
The adhesive nature of glass ionomer cement allows 
better retention and minimises microleakage.Its ease 
of manipulation is also one of the factors that might 
lead to its preference in restoring primary teeth. The 
manipulation of glass ionomer cement is extremely 
flexible and it allows dentists to manipulate or alter its 
physical properties for a particular dental application.All 
the advantages of glass ionomer cement makes it one of 
the most preferred materials for restoring primary teeth 
despite composite resin being highly esthetic.

Multiple operators were involved in deciding the 
treatment plan for the entire sample size making it a 
limitation of the study. Another limitation for the present 
study was that reasons for the preferred material for the 
tooth to be restored by the dentist was not assessed.

Further studies can be performed with a larger sample 
size. More parameters can be assessed and different 
materials can be used and compared for restoration. 
This will help us in selecting an ideal material to restore 
primary teeth. 
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Conclusion

In the above study , we observed dentists preferred 
glass ionomer cement over composite for class 1 
restorations in primary molars. It is essential to perform 
further studies related to this topic in the future in order 
to select an ideal material for restoration of primary 
teeth. 
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Abstract 
One of the most common problems that children and infants face, which is due to lack of awareness and 
knowledge on the same, is Early Childhood Caries. If left untreated, this could complicate various diseases 
and this signifies the importance of a dental examination in infants. The main aim of this study is to analyse 
the knowledge and awareness on infant oral health among parents. A self administered questionnaire was 
circulated via an online google forms link among 150 parents and the statistical software used was SPSS 
version 22. The statistical test used was the descriptive statistics and Chi square test. The p value less 
than 0.05 was considered statistically significant. The confidence level of the study was set to 95%. In our 
study, 40.67% felt that the infant’s oral cavity must be cleaned with wet cotton. 76.67% felt that infant’s 
tooth development affects general health and 44.67% that parafunctional habits affect tooth development. 
Among the different educational groups of parents who had answered, the PG level educated parents had the 
highest knowledge among infant oral health. The PG level parents had the highest knowledge and awareness 
on infant oral health while secondary school level had the least knowledge. In general, the South Indian 
parents had a moderate level of awareness but, however still presented a need to increase this knowledge 
and awareness levels. 

Key words: Awareness, oral health, infant, parent, Early Childhood caries, level of education. 
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Introduction

The practice of infant oral health refers to the task 
of keeping one’s mouth clean and free from diseases 
caused by bacteria. Typically, children belonging to the 
age group 1 year and below fall under the category of 
infants.1 Dental assessments for infants, even before 
the eruption of the primary teeth is extremely essential 
as it helps in the detection of Early Childhood Caries 
which if left untreated can complicate to various dental 

diseases. Any infant oral care program must include the 
potential risk assessment on risk factors associated with 
ECC, preventive treatments, education of parents on the 
importance of oral health and establishment of a positive 
impression about the dental clinic towards the child.2 

Across the nation, due to lack of proper awareness and 
lack of early assessment, 54.3% of infants suffer from 
ECC which not only affects the oral health but also the 
general health of the individual. To enhance this field, 
10% of funds from the World Health Organisation 
is donated to infant oral health.3 For both infants and 
adults, oral health implies the cleaning or maintaining 
the cleanliness of both the lips and mucosa. In infants, 
special care has to be taken to ensure that no food debris 
is left behind after a meal. The maintenance of hygiene 
helps in the proper development of the primary teeth 
and better oral health with suppressing the possibility of 
acquiring a heart disease as the infant develops in age.4 

DOI Number:    10.37506/ijfmt.v14i4.12418
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Scientific researches suggested that poor knowledge 
and attitude among parents are the major reasons for bad 
oral health among infants. The reason behind this lack of 
awareness arises from the difference in socio-economic 
backgrounds and the poor literacy rates among parents.5 
The majority of parents show or possess a wrong 
attitude and mindset towards dental health care and in 
turn become the cause for their child’s poor oral health. 
On conducting surveys to test the existing knowledge it 
was found that only 68% of the parents were aware of 
the methods used to clean the infant’s oral cavity and 
the time from which this practice should be initiated.6 
Among other studies conducted, medical students had an 
opinion that tooth decay was one of the leading causes 
for ECC and the inability to express this led to the lack 
of dental treatment.7 In most cases, family physicians 
and pediatricians often see the child upto 6 times before 
the child turns 2 years of age. These appointments are 
crucial to increase the awareness and opportunities of 
infant oral health and a need to spread awareness on 
the same.8 Most parents however, prefer the choice 
of their pediatricians for a dental examination which 
usually occurs before 1 year of age. Pediatricians are 
also considered as oral health service providers.9 The 
aggregation of bacteria can be reduced and a foetus’ 
oral health can be improved by reducing the pathogenic 
bacteria. Lifestyle modification in association with this 
and therapeutic intervention must be practiced.10 

Despite the previous researches conducted, they 
focused only on clinical health care and there were no 
standard measures for a defined and proper oral health 

care condition. The present study was conducted to 
eliminate these limitations and provide a proper standard 
for infant oral health. Proper awareness of UIP reduces 
millions of child deaths every year. Previously our team 
has conducted numerous original studies 11 _ 17 and 
surveys 18 _ 25 over the past 5 years.The main aim of 
this research is to analyse the knowledge and awareness 
on infant oral health among parents in the South Indian 
population and the need to spread awareness on the 
same. 

Materials and Methods

The present study population consisted of parents 
in the South Indian population through an online 
setting. The study design was a questionnaire based 
cross sectional study, conducted in 2020 and approval 
was obtained from the Institutional Review Board. The 
total number of people involved in the study was 150 
participants. The sampling method used was a simple 
random sampling. The following questionnaire was 
circulated via an online google forms link: 

The questionnaire consisted of close ended questions 
and the validity checking was conducted by the faculty 
members of the institution. Google forms were used for 
the collection of data and the statistical software used was 
the SPSS software version 22. The statistical analysis 
was descriptive statistics to summarize demographic 
data and chi square analysis to analyse survey data. The 
p value less than 0.05 was considered as statistically 
significant and the confidence level taken was 95%. 

Results and Discussion 

Table 1: Table showing Frequency of responses

S. No Question Options Response Percentage

 
1.

 
When should an infant’s first dental 

visit be?

Immediately after birth

Within 6 months of eruption of first tooth

Whenever necessary

22%

22.67%

51.33%
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2.

 
How would you clean an infant’s 

oral cavity?

Wipe with dry cloth

With wet cotton

With cotton and toothpaste

Soft toothbrush and toothpaste

Don’t know

22%

40.67%

14%

15.33%

8%

 3. Do you think infant’s tooth 
development affects general health?

Yes

No

76.67%

23.33%

 4.
 Is it necessary for a parent to know 
the development rates of an infant’s 

tooth?

Yes

No

78%

22%

 
5.

Which of the following do you 
think can lead to irregular infant 

teeth?

Thumb sucking/tongue thrusting

Mouth breathing

Both

36%

19.33%

44.67%

6. Does genetics affect the 
development of primary teeth?

Yes

No

79.33%

20.67%

7.
Can prolonged breastfeeding 

practice have a potential increase on 
the risk of dental caries?

Yes

No

60%

40%

8.
Do you think early loss of milk 

teeth can lead to malocclusion of 
permanent teeth?

Yes

No

66.67%

33.33%

 
9.

 
Which of the following methods are 

useful in preventing ECC?

Maintaining good oral habits in infants

Anti caries vaccine

Both

61.33%

20.67%

18%

Cont... Table 1: Table showing Frequency of responses
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10.

 
Do you think primary teeth are as 

important as permanent teeth?

Primary teeth are not important at all

Primary teeth are slightly important

Both are equally important

Yes

No

Don’t know

18.49%

19.18%

38.36%

10.27%

6.85%

6.85%

 
11.

 
When does the kid’s first teeth 

begin to emerge?

Before 1 year

1st year

2nd year

3rd year

Don’t know

54.36%

28.85%

2.68%

7.38%

8.72%

 
12.

 
When should a mother start 
cleaning her child’s teeth?

When the first milk tooth erupts

When all the milk teeth have erupted

When the first permanent tooth erupts

Don’t know

55.33%

25.33%

15.33%

4%

 
13.

 
What size of toothpaste should be 

placed on a child’s toothbrush?

Pea size

Bean size

Half the length of the toothbrush

Don’t know

54.67%

24%

17.33%

4%

 
14.

 
At what age should a child start 

brushing unassisted?

1-3 years

4-6 years

7-9 years

>15 years

Don’t know

31.33%

38%

24.67%

3.33%

4%

Cont... Table 1: Table showing Frequency of responses
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15.

Food plays an important role in oral 
health?

Yes

No

Don’t know

74.67%

20.67%

4.67%

 
16.

 
Does sugar consumption play a major 

role in oral hygiene?

Yes

No

Don’t know

66.67%

26.67%

6.67%

 
17.

 
Fruit juices are more carcinogenic 

than whole fruits?

Yes

No

Don’t know

68.67%

22.67%

8.67%

18.

Frequency of sugar consumption 
plays a greater role in producing 

caries than does the total amounts of 
sugar consumption?

Yes

No

Don’t know

68.67%

22.67%

6.67%

19. Retentiveness of food in the oral 
cavity is linked to dental caries?

Yes

No

Don’t know

66.67%

26%

7.33%

 
20.

 
Does fluoride prevent dental caries?

Yes

No

Don’t know

67.33%

22.67%

10%

21.
Do you think there is a need to 

improve parent knowledge on infant 
oral health?

Yes

No

88.67%

11.33%

 

Cont... Table 1: Table showing Frequency of responses
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Figure.1- Bar graph showing comparison of responses between highest educational qualifi cation and infant’s 
fi rst dental visit. X-axis represents the highest educational qualifi cation of parents and y-axis represents 

the number of parents responded. Blue colour represents whenever necessary, red colour represents 
immediately after birth and green colour represents within 6 months of eruption of the fi rst tooth. PG level 
of educated parents showed more awareness (31) on an infant’s fi rst dental visit, but it was not statistically 

signifi cant (Chi square test p=0.096 - Indicating statistically not signifi cant). 

Figure.2- Bar graph showing comparison of responses between highest educational qualifi cation and 
cleaning of an infant’s oral cavity. X-axis represents the highest educational qualifi cation of parent and 
y-axis represents the number of parents who responded. Blue colour represents don’t know, red colour 
represents cotton and toothpaste, green colour represents soft toothbrush and toothpaste, orange colour 

represents wipe with dry cotton and yellow colour represents wet cotton. Graduate level educated parents 
showed more awareness (28) on cleaning an infant’s oral cavity, but it was statistically signifi cant (Chi 

square test p=0.034 - Indicating statistically signifi cant). 
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Figure.3- Bar graph showing comparison of responses between highest educational qualifi cation and 
relation between breastfeeding and caries. X-axis represents the highest educational qualifi cation of parent 
and y-axis represents the number of parents who responded. Blue colour represents no and red colour yes. 
Graduate level educated parents showed more awareness (42) on the relation between breastfeeding and 

caries, comparison was statistically signifi cant (Chi square test p=0.006 - Indicating statistically signifi cant). 

Figure.4- Bar graph showing comparison of responses between highest educational qualifi cation and 
importance of primary and permanent teeth. X-axis represents the highest educational qualifi cation of 
parent and y-axis represents the number of parents responded. Blue colour represents Don’t know, red 
colour represents No, green colour represents Yes, orange colour represents primary teeth are slightly 
important, yellow colour represents primary teeth are not important at all and teal colour represents 

both are equally important. PG level educated parents showed more awareness (34) on the importance 
of primary and permanent teeth, and comparison was statistically signifi cant (Chi square test p=0.001 - 

Indicating statistically signifi cant). 
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Figure.5- Bar graph showing comparison of responses between highest educational qualifi cation and 
association between age and unassisted brushing. X-axis represents the highest educational qualifi cation 

of parent and y-axis represents the number of parents who responded. Blue colour represents Don’t know, 
red colour represents >15 years, green colour represents 7-9 years, orange colour represents 1-3 years and 
yellow colour represents 4-6 years. PG level educated parents showed more awareness (25) on association 

between age and unassisted brushing, but it was not statistically signifi cant (Chi square test p=0.060 - 
Indicating statistically not signifi cant). 

On collecting and analysing the results obtained, it 
was found that 25.2% of the population belonged to the 
age group 30-39 years and 41.1% of the population had a 
highest educational qualifi cation of PG level. 21.33% of 
the parents belonged to the income group ranging from 
75000-100000 Rs 

51.3% of the parents felt that an infant’s fi rst dental 
visit should be within 6 months of the eruption of the 
primary tooth. 40.67% of parents had chosen to clean 
an infant’s oral cavity with wet cotton and 76.67% 
that the infant’s tooth development affects the general 
health. 22% of the parents felt that knowledge on the 
teeth development rates were unnecessary and 44.67% 
that various parafunctional habits can lead to irregular 
infant teeth. 20.67% of parents felt that genetics and 
development of primary teeth were unlinked. 60% were 
aware that prolonged breast feeding can lead to dental 
caries and 66.67% that malocclusion can be caused by 
the early loss of milk teeth. 61.33% of parents opted that 
good oral hygiene can prevent ECC and 38.36% that 
both primary and permanent teeth are equally important 
. 54.36% that an infant’s tooth develops before 1 year 
and 55.33% choose that cleaning should occur when all 

the fi rst milk teeth have erupted. 54.67% chose that pea 
size amount of toothpaste should be used to clean the 
infant’s tooth . 38% of parents chose that a child should 
start brushing unassisted between 4-6 years of age and 
74.67% that food was related to oral health. 66.675 
of individuals felt that sugar consumption was related 
to oral hygiene and 68.67% that frequency of sugar 
consumption had a greater impact than amount of sugar 
consumed. 66.67% voted that retentiveness of food in 
the oral cavity was linked to caries. 67.33% were aware 
that fl uoride could prevent caries and 88.67% that parent 
knowledge had to be improved. (Table 1)

On comparing the levels of awareness based on 
the highest educational qualifi cations among 150 South 
Indian parents, the following results were obtained. 
31 Post-graduate level educated students had chosen 
that an infant’s fi rst dental visit should be within 6 
months of the eruption of the fi rst tooth (Figure.1) and 
10 post graduate level parents felt that an infant’s oral 
cavity must be cleaned with wet cotton and toothpaste 
(Figure.2) 50 postgraduate level parents voted that 
infant’s teeth development affects general health. 48 
post graduate level parents chose that parent knowledge 
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on development rates were essential and 28 postgraduate 
level parents that parafunctional habits can cause 
irregular teeth. 49 graduate level educated parents agreed 
that genetics affects tooth development and 42 graduate 
students that prolonged breast feeding can lead to an 
increased risk of dental caries (Figure.3). 41 graduate 
level educated level parents voted that early loss of milk 
teeth can cause potential malocclusion. 16 postgraduate 
level of education parents opted that anti-caries vaccine 
can prevent ECC and 34 of them voted that both primary 
and permanent teeth were essential (Figure.4).

35 post graduate level educated parents believed 
that the kid’s first teeth begin to erupt before 1 year of 
age and 35 of them responded that cleaning of infant’s 
teeth should begin when the 1st milk tooth erupts and 
35 of the postgraduate level parents that a pea size 
amount of toothpaste should be used for cleaning. 25 
post graduate level educated parents believed that 4-6 
years was the ideal age for a child to start brushing 
unassisted (Figure.5). 46 graduate level educated parents 
felt that food was related to oral health while 41 of 
the postgraduate level educated parents felt that sugar 
consumption affects oral hygiene. 42 post graduate level 
educated parents were aware that retaining of food in 
the oral cavity was associated with caries and 42 post 
graduate educated parents knew that fluoride helps in 
preventing dental caries.

51.33% of the parents responded that an infant’s first 
dental visit should be within 6 months of the eruption of 
the first tooth, 26.67% for immediately after birth and 
22% for whenever necessary. On comparing parents of 
different educational levels, through chi square test, it 
was found that the maximum number of post graduate 
educated parents (20.66%) had chosen the correct 
answer i.e. within 6 months of eruption of first teeth.
(Figure.1) The p value was found to be 0.096 which was 
statistically not significant. 

40.67% of the parents chose to use wet cotton for 
cleaning the infant’s oral cavity, 22% for dry cotton, 
15.33% for soft toothbrush and toothpaste and 14% for 
cotton and toothpaste. On comparing parents of different 
educational levels, through chi square test, it was found 
that the maximum number of post graduate educated 
parents (6.67%) had chosen the correct method of 
cleaning i.e. with cotton and toothpaste. (Figure.2) The 

p value was found to be 0.034 which was statistically 
not significant.

76.6% of the parents were aware that an infant’s 
tooth development affects general health and 23.3% that 
it doesn’t. On comparing parents of different educational 
levels, through chi square test, it was found that the 
maximum number of post graduate educated parents 
(33.33%) had opted for the correct answer that infant’s 
tooth development affects general health. The p value was 
found to be 0.104 which was statistically not significant. 
Similar results were obtained by Adimoulame, et al 
with 70% of the population who agreed for the same 26. 
Overall, it can be inferred that most of the parents were 
aware that infant’s tooth development affects general 
health.

78% of the parents felt that development rates 
of infant’s teeth was essential and 22% that it was 
unnecessary . On comparing parents of different 
educational levels, through chi square test, it was found 
that the maximum number of post graduate educated 
parents (32%) had opted for the correct answer that 
development rates of an infant’s teeth were essential. The 
p value was found to be 0.405 which was statistically not 
significant. 

19.3% of parents felt that mouth breathing can lead 
to irregular teeth, 36% for thumb sucking and tongue 
thrusting and 44.67% for both. On comparing parents 
of different educational levels, through chi square test, 
it was found that the maximum number of graduate 
educated parents (19.33%) choose the correct option 
i.e. all of the above. The p value obtained was 0.137 
which was statistically not significant. Similar results 
were obtained by P.M. Castelo, et al with 34.3% on 
parafunctional habits 27. In general, it can be inferred 
that the majority of the parents were fully aware that 
parafunctional habits such as the above could cause 
irregular teeth.

79.33% of parents were aware that genetics affects 
primary teeth development and 28.67% were unaware. 
On comparing parents of different educational levels, 
through chi square test, it was found that the maximum 
number of graduate educated parents (32.67%) had 
chosen the correct answer that development rates of the 
teeth are affected by genetics. The p value obtained was 
0.331 which was statistically not significant.
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60% of the parents knew that prolonged breast 
feeding practice can increase the risk of caries and 
40% were unaware of this fact. On comparing parents 
of different educational levels, through chi square test, 
it was found that the maximum number of graduate 
educated parents (28%) had correctly opted that 
prolonged breast feeding practices could lead to dental 
caries. (Figure.3) The p value was found to be 0.006 
which was statistically significant.

66.67% of the parents were aware that early loss 
of milk teeth can lead to malocclusion of permanent 
teeth and 33.33% were unaware. On comparing 
parents of different educational levels, through chi 
square test, it was found that the maximum number of 
graduate educated parents (27.33%) correctly chose that 
malocclusion could potentially be due to the early loss of 
milk teeth. The p value was found to be 0.428 which was 
statistically not significant. Similar results were obtained 
by A. Sanguida, et al with 77%. The above results lead 
us to the inference that most of the parents were aware 
that malocclusion has a direct relation with the early loss 
of milk teeth.

20.67% of the parents felt that anti-caries vaccines 
can prevent ECC, 61.33% for good oral habits and 
18% for both . On comparing parents of different 
educational levels, through chi square test, it was found 
that the maximum number of graduate educated parents 
(27.33%) had correctly opted for both anti caries vaccine 
and good oral habits as methods of prevention of ECC. 
The p value was found to be 0.121 which was statistically 
not significant. Similar results were obtained by S.A. 
Mani with 53% for good oral hygiene 28. Overall, it can 
be inferred that good oral hygiene can prevent early 
childhood caries which most of the parents were aware 
of. 

19.18% of parents felt that primary teeth are slightly 
important, 18.49% that primary teeth are not important. 
On comparing parents of different educational levels, 
through chi square test, it was found that the maximum 
number of graduate educated parents (22.67%) had 
chosen the correct answer i.e. that primary and permanent 
teeth are equally important. (Figure.4) The p value 
obtained was 0.001 which was statistically significant. 
Similar results were obtained by A. Alsheri with 62.63% 
agreeing that both primary and permanent teeth are 

essential. From the above discussion, it can be inferred 
that the awareness level of importance of primary and 
permanent teeth among parents were high.

28.65% of the parents chose that the kid’s first teeth 
begin at 1 year, 2.68% of the parents for second year, 
7.38% for third year. On comparing parents of different 
educational levels, through chi square test, it was found 
that the maximum number of post graduate educated 
parents (23.33%) had chosen the correct answer i.e. less 
than a year for emergence of the child’s first tooth. The 
p value obtained was 0.098 which was statistically not 
significant. 

15.33% of parents begin to clean a child’s teeth 
when the first permanent teeth erupt, 25.33% when 
all the milk teeth have erupted, 55.33% when the first 
milk tooth erupts. On comparing parents of different 
educational levels, through chi square test, it was found 
that the maximum number of graduate educated parents 
(25.33%) had chosen the correct answer i.e. cleaning 
of oral cavity should commence when the infant’s first 
milk tooth erupts. The p value was 0.0483 which was 
statistically not significant. Similar results were obtained 
by A. Alsheri, et al with 63.34% for when milk teeth 
start to erupt. Overall, the inference obtained can be 
stated that the awareness of cleaning an infant’s oral 
cavity was quite low.

17.33% of parents chose to use toothpaste for half 
the length of the toothbrush, 24% for bean sized and 
54.67% for pea size. On comparing parents of different 
educational levels, through chi square test, it was found 
that the maximum number of post graduate educated 
parents (23.33%) had chosen the correct answer i.e. 
pea sized amounts of toothpaste for cleaning. The p 
value obtained was 0.171 which was statistically not 
significant. Similar results were obtained by A. Sanguida, 
et al with 45% for pea size. It can be inferred that most of 
the parents were aware of the amount of toothpaste to be 
used while cleaning an infant’s oral cavity.

3.33% of parents choose above 15 years for a child 
to brush unassisted, 24.67% for 7-9 years, 31.33% for 
1-3 years and 38% for 4-6 years. On comparing parents 
of different educational levels, through chi square test, 
it was found that the maximum number of post graduate 
educated parents (16.67%) had chosen the correct 
answer i.e. 4-6 years was the ideal age for unassisted 
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brushing. (Figure.5) The p value obtained was 0.060 
and was statistically not significant. Similar results were 
obtained by Adimoulame Sanguida, et al with 46.8% for 
4-8 years. Overall, it can be inferred that the majority of 
the parents were aware of the ideal age for unassisted 
brushing in children.

74.76% of the parents felt that food affects oral 
health and 20.67% that food doesn’t affect oral health. 
Chi square analysis proved that On comparing parents 
of different educational levels, through chi square test, 
it was found that the maximum number of graduate 
educated parents (30.66%) had chosen the correct 
answer i.e. food affects oral health. The p value was 
found to be 0.641 which was statistically not significant. 
Similar results were obtained by A. Alsheri, et al with 
56.2%. The above discussion obtains an inference that 
most of the parents were aware of the relation between 
food and oral health.

68.67% of parents were aware that sugar consumption 
affects oral hygiene and 22.67% that it doesn’t. On 
comparing parents of different educational levels, 
through chi square test, it was found that the maximum 
number of post graduate educated parents (27.33%) had 
chosen the correct answer i.e. sugar consumption was 
related to oral health. The p value was found to be 0.954 
and was statistically not significant. Similar results were 
obtained by A. Alsheri, et al with 95.4%. The inference 
obtained shows that a majority of the parents were aware 
of the ill effects of sugar consumption on oral hygiene.

68.67% of the parents felt that frequency of sugar 
consumption affected caries and 22.67% that it doesn’t. 
On comparing parents of different educational levels, 
through chi square test, it was found that equal number 
of graduate and postgraduate educated parents (27.33%) 
had chosen the correct answer i.e. frequency of sugar 
consumption affected caries. The p value was found to 
be 0.492 which was statistically not significant. Similar 
results were obtained by A. Sanguida, et al with 92.4%. 
Overall, it can be inferred that most of the parents were 
aware that sugar consumption is linked to dental caries. 

66.67% of parents felt that food in the oral cavity was 
linked to caries and 26% disagreed with this statement 
. On comparing parents of different educational levels, 
through chi square test, it was found that the maximum 
number of post graduate educated parents (42.6%) had 

chosen the correct answer i.e. food retained in the oral 
cavity is linked to dental caries. The p value was found to 
be 0.775 which was statistically not significant. Similar 
findings were obtained by A. Alsheri with 92.2%. The 
inference obtained shows that a majority of the parents 
were aware that food retained in the oral cavity can lead 
to caries.

67.33% of parents felt that fluoride can prevent 
dental caries and 22.67% that fluoride does not prevent 
dental caries . On comparing parents of different 
educational levels, through chi square test, it was found 
that the maximum number of post graduate educated 
parents (28%) had chosen the correct answer i.e. fluoride 
can prevent dental caries. The p value was found to be 
0.068% which was statistically not significant. Similar 
results were obtained by A. Sanguida, et a lwith 25.7%. 
Overall, most of the parents were aware that fluoride 
plays a major role in prevention of dental caries.

88.67% of parents felt that there was a need to 
improve parent knowledge on infant oral and 11.33% that 
there wasn’t a need. On comparing parents of different 
educational levels, through chi square test, it was found 
that the maximum number of post graduate eṣducated 
parents (36.67%) had chosen the correct answer i.e. there 
was a need to improve parent knowledge on infant oral 
health care. The p value was found to be 0.945 which 
was statistically not significant.

The present study however suffered a limitation 
due to less number of sample size and a homogenous 
population. The study provides a scope to improve the 
knowledge among parents particularly the secondary 
school level educated parents. 

Conclusion

The present study concluded that the post graduate 
parents had the highest awareness level among infant oral 
health and the secondary school level educated parents 
had the least knowledge on the same. Among the South 
Indian population, there exists a moderately high level 
of awareness on the infant oral health practices and early 
childhood caries. Dental assessments for infants, even 
before the eruption of the primary teeth is extremely 
essential as it helps in the detection of Early Childhood 
Caries which if left untreated can complicate to various 
dental diseases. 
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Abstract 
Direct and indirect pulp capping are the treatment choices to maintain integrity and health of dental pulp. 
Direct pulp capping is used when pulp is visibly exposed due to caries, trauma or iatrogenic causes. Indirect 
pulp capping generally performed on teeth with deep cavity preparations with or without caries remaining. 
Many authors have reported regarding pulp capping materials. The aim of this retrospective study was 
to analyse the practice of pulp capping procedure based on age, gender, tooth number and pulp capping 
materials. Data regarding pulp capping procedures that were recorded between June 2019 to March 2020 
were retrieved from the patients management software of Saveetha Dental College, Chennai. Data that 
was retrieved then evaluated by 2 viewers. Cases with incomplete documentation or double entries were 
excluded from this study. Data from the Excel sheet was imported to SPSS for statistical analysis. Chi-
square test was done to assess the association between age, gender, tooth types, type of pulp capping and 
pulp capping material. This study showed a statistically significant difference between age and tooth number; 
tooth number and pulp capping materials ( p<0.05). It was seen that lower molars underwent significantly 
more pulp capping procedure in the age group of 18-30 years. In lower molars, calcium hydroxide was the 
widely used pulp capping material. 

Keywords: Pulp capping; retrospective; vital pulp; permanent molars 
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Introduction 

The primary objective for pulp treatment is to 
preserve integrity and heath of dental pulp. Even though 
a tooth can survive without a vital pulp, it is important 
to maintain vitality of the pulp. Therefore the objective 
of direct and indirect pulp capping is to treat reversible 
pulp injuries 1. Soon after the eruption, permanent first 
molars may show extensive caries or are associated with 
hypoplasia 2 . If it is not treated properly eventually it 
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will lead to the infections of the pulp and surrounding 
periapical tissues 3. For clinicians, one of the most 
challenging clinical scenarios is the management of 
pulpally involved immature permanent molars. Root 
canal treatment would stop opposition of dentin along 
the canal walls and pulp chamber leaving the tooth with 
thin dental walls and make it prone for fracture almost 
in all teeth 4. 

Indirect pulp capping treatment is preferred for 
teeth with deep carious lesions approximating the pulp 
but without signs or symptoms of pulp degeneration. 
The deepest layer of remaining carious dentin will be 
covered with a biocompatible material to avoid pulp 
exposure and additional trauma to the tooh. The most 
commonly used pulp capping materials are calcium 
hydroxide, zinc oxide eugenol paste (ZnO) and glass 
ionomer cements. The rationale for indirect pulp 
capping is that few viable bacteria will remain in deeper 
dentine layers and will be inactivated once the cavity 
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has been sealed properly. The main objective for this 
procedure is to preserve pulp vitality, by arresting the 
carious process, promoting dentin sclerosis, stimulating 
formation or tertiary dentin and remineralize carious 
dentin. Few studies stated that dentin bonding agents 
can be used in indirect pulp capping 5. It was seen that 
materials such as zinc phosphate cement, amalgam, zinc 
oxide eugenol cements, polycarbonate cements, glass 
ionomer cements, resin adhesives and cryanolates does 
not give predictable success for the procedures. Use of 
calcium hydroxide was superior but unpredictable 6. 

More recently, better results for pulp capping 
procedures was achieved by using materials like mineral 
trioxide aggregate (MTA) and it was statistically 
significant when compared with formocresol. Removal 
of the microorganisms from the root canal system is 
necessary for the successful outcome of any root canal 
treatment 7. The activation of irrigants using Endo 
activator can reduce postoperative effectiveness rather 
than using endo needles 8. Remaining dentin thickness 
is an important parameter for the success rate of root 
canal treatment 9. Irrigants play an important role in 
debridement and disinfection of the root canal space10 
. Dental avulsion can be considered as one of the most 
severe types of traumatic tooth injuries 11 . Dental 
traumatic can also lead to pulp canal obliteration 12. 
The various reasons for dental trauma are falls, traffic 
accidents, fights and sports injuries 13. Dental erosion can 
be referred to as loss of tooth structure due to chemical 
processes and not due to bacteria 14. Dental caries are 
easily detectable and reversible at an early stage 15. Non-
carious loss of tooth structure in the cervical region is a 
very common clinical condition in elder patients 16. A 
veneer can be referred to as a thin sheet of material which 
is placed in the front surface of the tooth for aesthetic 
purposes 17. Clorhexidine is an antibacterial used as 
an antiseptic18. Matrix metalloproteinases (MMPs) act 
as an important role in the efficient tissue turnover and 
remodeling 19. Effective root canal disinfection can be 
achieved by using sodium hypochlorite 20. Diagnostic 
aids play a crucial role for a successful treatment plan 21. 
The aim of this study was to analyse the practice of pulp 
capping based on age, gender, tooth number and pulp 
capping materials.

Materials and Methods 

A university set up was selected for this study which 
provided easy accessibility for data and provided a 
population of similar ethnicity for this study. There were 
two reviewers for analysis of data for this study. The 
variables that were considered were tooth type, type of 
pulp capping, pulp capping materials used, age and gender 
of patients that underwent pulp capping. We reviewed 
patient records and analysed the data of 86000 between 
June 2019 to March 2020. The data with complete 
case history and documentations were included in this 
study. Incomplete cases or double entries cases were 
excluded from this study. Final sample size for statistical 
analysis was 183 patients. Data was then tabulated in 
Microsoft Excel Sheet and then transferred to SPSS 
software system. After entering data in SPSS software, 
variables were verified and association (Chi-square test) 
was evaluated between age and tooth number; age and 
types of pulp capping; tooth number and types of pulp 
capping; tooth number and pulp capping materials. 

Results and Discussion 

In the study, we have observed that there was a 
statistically significant difference between age and tooth 
number; tooth number and pulp capping materials with 
p value (p<0.05) (Table 1 & 6). Pulp capping procedures 
were most predominantly done in patients aged 18 to 
30 years old. It was significant in lower molars than 
upper molars [Bar chart 1]. Patients aged 18 to 30 
years old mostly underwent pulp capping compared to 
the population aged more than 50 years. Based on the 
association of age with type of pulp capping, it was 
seen that the population age of 18 to 30 years was the 
commonest age group that underwent indirect pulp 
capping followed by population aged 31-40 years, 
population aged 41-50 years and population aged 50 
years and above [Bar chart 2]. 

Based on the distribution of gender against 
tooth number, it was observed that male and female 
populations mostly undergo pulp capping procedures 
mostly in mandibular molars than in maxillary molars 
[Bar chart 3]. In the current study, it was observed that 
in both genders, indirect pulp capping was done more 
compared to direct pulp capping but was not statistically 
significant (p>0.05) [Bar chart 4]. 
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Based on the distribution of tooth number against 
types of pulp capping, it was revealed that indirect 
pulp capping was done more frequently in both upper 
and lower molars compared to the direct pulp capping 
but without statistical significance. [Bar chart 5]. 
Considering the choice of pulp capping material, it 
was observed that calcium hydroxide was used with a 
statistically significant difference compared to MTA 
in both upper and lower molars [Bar chart 6]. Overall, 
calcium hydroxide was the most predominant pulp 
capping material for both direct and indirect pulp 
capping. [Bar chart 7]. 

The current study analysed a total of 429 case history 
for pulp capping procedures and it was found that a total 
of 183 cases had undergone pulp capping procedures in 
molars in which 128 of them were male and 55 were 
female. Pulp capping was done mostly in patients aged 
18 to 30 years old with patients over 50 years who 
minimally undergo pulp capping procedures. Studies 
have shown that in older patients , the typically more 
fibrous dental pulp has a reduced ability to overcome 
insult 22. Pulp capping in molars with deep cavities 
were highly prevalent in mandibular jaw compared to 
maxillary jaw. This finding is similar to study from 
Luen et al 23 who evaluated ten-year incidence of dental 
caries in adult and elderly Chinese patients and observed 
mandibular molars were apparently most susceptible to 
caries. In addition, Manji and Fejer Skov 24 stated that 
lower molars were the most severely affected in the 
entire dentition. 

In the present study, calcium hydroxide was 
highly preferred for pulp capping material either in 

maxillary or mandibular teeth compared to MTA 
and Ca(OH)2+RMGIC. This can be explained by 
study from Baume et al 6 in which even though MTA 
is viable and perhaps better option than Ca(OH)2 
and Ca(OH)2+RMGIC for pulp capping procedures, 
traditional powder or liquid formulations of MTA have 
significant drawbacks such as not user friendly, require 
very precise mixing, can lead to tooth discolouration, 
manipulation and placement can be challenging. 
Furthermore, traditional MTA formulations need long 
setting time, usually two to four hours, with one study 
that simulated intraoral condition finding that the MTA 
formulation tested (Pro root MTA) was still not set even 
after six hours 25. 

It was observed that male population highly 
undergone pulp capping procedures compared to 
females. It also meant that the prevalence of dental 
caries in male much higher than females. This is in 
contrast with study from John et al 26 which explained 
that female populations usually had a higher prevalence 
for dental caries than male. Higher caries prevalence 
among females were often explained by factors such as 
earlier eruption of teeth among girls, therefore longer 
exposure of girls teeth to cariogenic and environment, 
easier access to food supplies by women and frequent 
snacking and pregnancy. 

The limitations of this study is that the sample size is 
small and the retrospective design. Therefore, it does not 
provide results for the entire population. Further studies 
to be performed with large sample size. Prospective study 
designs with longer follow up to be done to evaluate the 
clinical performance of calcium hydroxide and MTA as 
pulp capping materials 
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Bar chart 1: represents association between age and tooth number where blue colour denotes upper molars 
and green denotes lower molars. X axis represents the age and Y axis represents the number of pulp capping 

procedures. Chi square test was done and the association was found to be statistically signifi cant. P value 
was 0.000 (<0.05). Pulp capping was done highest in lower molars (77%) in all age groups. 

Bar chart 2: Bar graph representing association between age and types of pulp capping where blue colour 
denotes direct pulp capping and green colour denotes indirect pulp capping. X axis represents the age of the 
population and Y axis represents the number of pulp capping procedures. Chi square test was done and the 

association was found to be statistically not signifi cant. P value was 0.223 (>0.05). However, indirect pulp 
capping was more commonly done in all age groups. 
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Bar chart 3: Bar graph representing association between gender and tooth number where blue colour 
denotes upper molars and green colour denotes lower molars. X axis represents gender of the population 

and Y axis represents the number of pulp capping procedures. Chi square test was done and the association 
was found to be statistically not signifi cant. P value was 0.266 (>0.05). However, pulp capping procedure was 

done more in lower molars in both the gender 

  

Bar chart 4: Bar graph representing association between gender and types of pulp capping where blue 
colour denotes direct pulp capping and green denotes indirect pulp capping. X axis represents gender of the 
population and Y axis represents the number of pulp capping procedures. Chi square test was done and the 

association was found to be statistically not signifi cant. P value was 0.880 (>0.05). However, indirect pulp 
capping procedure was more commonly followed in both the gender 
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Bar chart 5: Bar graph representing association between tooth number and types of pulp capping where 
blue colour denotes direct pulp capping and green colour denotes indirect pulp capping. X axis represents 
tooth number and Y axis represents the number of pulp capping procedures. Chi square test was done and 
the association was found to be statistically not signifi cant. P value was 0.5650 (>0.05). However, indirect 

pulp capping procedure was followed more than direct pulp capping in both upper and lower molars. 

 Bar chart 6: Bar graph representing association between tooth number and types of pulp capping materials 
where blue colour denotes Ca(OH)2, green denotes MTA and brown colour denotes CaOH)2+RMGIC. X 
axis represents tooth number and Y axis represents number of pulp capping procedures. Chi square test 

was done and the association was found to be statistically signifi cant. P value was 0.05 (=0.05). Ca(OH)2 was 
the most commonly used pulp capping agent (78%) in both upper and lower molars. 
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Bar chart 7: representing association between types of pulp capping and pulp capping materials where blue 
colour represents Ca(OH)2, green denotes MTA and brown colour denotes Ca(OH)2+RMGIC. X axis represents 
types of pulp capping and Y axis represents number of pulp capping procedures. Chi square test was done and the 
association was found statistically not signifi cant. P value was 0.082 (>0.05). However Ca(OH)2 was the most 
common pulp capping material used. 

Conclus ion 

Within the limitations of the study, it can be 
concluded that lower molars underwent signifi cantly 
more pulp capping procedure in the age group of 18-
30 years. In lower molars, calcium hydroxide was the 
widely used pulp capping material. 
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Abstract
Depression is a mental disorder characterized by persistent depressed mood , loss of interest in activities, 
significant impairment in daily life .It is a mood disorder of feelings of sadness,loss of anger and interfere 
in people’s life activitiesThis is a prospective observational study .A well structured questionnaire is 
administered through online google forms link.This study is approved by the scientific review board of 
Saveetha Dental College. From the data statistics using SPSS, 67% were aware of methods to overcome 
depression, 34% felt behavioural changes is a symptom of depression, 27% agreed eating disorder is a 
symptom for depression and 8% agree that insomnia was a symptom for depression. The association between 
groups was assessed by Chi Square test where p < 0.05 was considered statistically significant. We have 
observed that association between gender and responses to awareness on methods to overcome depression 
was statistically significant (p = 0.043 ). From this study we may conclude that many students are aware 
about depression and the methods to overcome depression. 
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Introduction 

Depression is a mental disorder characterized by 
persistent depressed mood , loss of interest in significant 
impairment in daily life .It is a mood disorder of feelings 
and sadness ,loss of anger,interfere in people’s daily 
life activities.The people with clinical depression or 
other problems of depression can get old traditional 
treatments.In first stage of treatment they don’t get 
expert help .In this stage they use self help materials 
like books,tapes called bibliotherapy1. About most of 
the population in the United States believe the Chronic 
Obstructive Pulmonary Disease is due to depression and 

anxiety2 .Mobile applications are used as an excellent 
means to reduce depression.It is used to get rid of mental 
health problems3. The main symptoms of depression is 
anhedonia that is inability to experience pleasure from 
activities which are enjoyable.It is found that patients 
with heart disease ,liver disease,blocking of arteries 
have high depression compared to normal people.2 

These days in the United States, an antidepressant 
Sertraline (Zoloft) is used to correct the imbalance of 
chemicals which reduces the depression.It gives good 
results in reducing depression4.Music is known for its 
mending properties,it is used in relieving stress and 
depression.,music gives pleasant state and decreases 
the depression and decreases depression and stress .Ian 
Hackie etal felt that the burden of depression is due to 
economic and social cost5.Paul Farrand felt that cognitive 
behaviour therapy can be used to reduce depression it 
helps to improve the emotional regulation for the Armed 
Forces.In one such study uses rats for diabetic activity6 
.Serotonin transporter inhibitor is used to treat depression 
by increasing the 5 hydroxytryptamine in the brain7,8.
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ME Thase feels that psychotherapy can be used to treat 
patients who do not give response to antidepressant 
medicines8. For children the treatment suggested for 
depressive disorder is mostly play therapy9. Ladson 
Hinton feels that family members have key roles in 
the life of old depressed men as the expectation of old 
men would be care from their loved little ones10. Some 
feel depression can be reduced by dance movements as 
when we dance out,all the depression and stress vanishes 
away11. Some studies show even functional impairment 
causes depression;these impairment are the cause of 
depression12 

Previous studies on nanoparticles13,14, natural 
products15–23,24, enzymatic studies25 enriched my 
research knowledge and improved my passion for 
research.Nowadays the most common problem is 
depression.This research focuses on how to overcome 
depression and the methods to overcome depression . 

Materials and Methods

This was a prospective observational study .The 
advantages of the study were economical,easy to 
create,wide reach,gathers large data,quick interpretation.
The questions were circulated to the age group of 18 
to 24 years and circulated among 100 undergraduate 
college students.The sampling method used in our study 
was simple random sampling . 

The questionnaire was a self structured questionnaire 
administered through google forms to the participants.
Each output variable was collected as ordinal data and the 
collected data were represented as pie charts.A statistical 
test was done using a software SPSS. Statistical test used 
descriptive analysis and frequency percentage. The list 
of output variables were demographic information,eating 
disorder,sleep patterns,stress management techniques.
The method of representative of each output variable 
pie chart. The association between groups was assessed 
by Chi Square test where p < 0.05 was considered 
statistically significant.

RESULTS AND DISCUSSION: 

From the data statistics using SPSS; 67% of 
participants are aware of methods to overcome depression. 
34% feel behavioural changes were a symptom for 
depression;27% felt eating disorder is a symptom for 
depression;8% agreed that insomnia was a symptom 
of depression. 33% agreed that being with friends was 
a method to overcome depression .19% agreed that 
social media as a method to overcome depression ;22% 
agreed that sleeping as a mode overcome depression. 
70% agreed that depression is a mental health disorder 
characterized by depressed mood. 52% agreed that 
drugs reduce depression ;48% feel drugs do not reduce 
depression. 71% felt that depression leads to suicide. 

We have seen the association between gender (X 
axis) and responses to awareness on the methods to 
overcome depression (Fig 1), responses to awareness 
on symptoms for depression (Fig 2), responses to 
awareness on methods to overcome depression ( Fig 3), 
responses to awareness on the definition of depression 
(Fig 4),responses to awareness on antidepressant drugs 
(Fig 5),responses to awareness on suicidal tendency due 
to depression (Fig 6). 

We have observed that association between gender 
and responses to awareness on methods to overcome 
depression was statistically significant ( p = 0.043 ) and 
association between gender and responses to awareness 
on anti - depressive drugs was statistically significant ( 
p = 0.025). The statistical associations between groups 
was assessed by Chi Square test where p < 0.05 was 
considered statistically significant. 

According to previous studies, 43.6% were aware 
about depression26. 83.4% felt behavioural changes are 
the major symptom of depression;95% felt depressive 
disorder is a disability27 64% agreed that depression 
affect memory 28. In the study by Shukri it was important 
to know about childhood obesity as it is also a cause for 
depression 29 .71% feel depression leads to suicide 9.5% 
students attempted suicide in the previous study.This 
may be caused due to depression. 



5022      Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No.4

GRAPHS: 

Figure 1: Bar chart depicts the gender wise responses regarding awareness on the methods to overcome 
depression. X axis depicts the gender and Y axis depicts the frequency of responses. Red colour bar denotes 

a positive response and blue colour denotes the vice versa.Majority, 40% of women reported they were 
aware, while only 27% reported they were aware on methods. Chi square test was done and it was found to 

be insignifi cant statistically (Pearson Chi square value = 3.589), P=0.058 

Figure 2:Bar chart depicts the association between gender(X axis) and responses to awareness on symptoms 
for depression (Y axis). 22% female reported behavioural changes,eating disorder,insomnia are the 

symptoms of depression and 16% male reported behavioural changes are the symptoms of depression.Blue 
denotes behavioural changes ,red denotes eating disorder,green denotes insomnia and orange denotes all of 

the above.Female were more aware of the symptoms of depression . Chi square test was done and was found 
not to be signifi cant statistically (Pearson Chi - Square value = 2.720, p =0.437).
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Figure 3:Bar chart showing the association between gender (X axis) and responses to awareness on preferred 
methods to overcome depression (Y axis). 24% females reported chatting with friends as a means to reduce depression 
and 13% male reported sleeping to reduce depression.Blue denotes sleeping, red denotes chatting with friends, green 
denotes social media, orange denotes yoga and meditation and yellow denotes all the above options. It was found 
that females were more aware than males. Chi square test was done and it was found to be statistically signifi cant ( 
Pearson Chi square value = 9.838, P=0.043).

Figure 4: Bar chart showing the association between gender(X axis) and responses to awareness on the 
defi nition of depression (Y axis). 44% female reported depression is defi ned as a mental health disorder 

characterized by depressed mood and 26% male reported depression is defi ned as mental health disorder 
characterized by depressed mood.Blue denotes mental health disorder characterized by depressed mood and 

red denotes positive attitude towards life.Females were more aware than males. Chi square test was done 
and it was found not to be statistically signifi cant. (Pearson Chi square value = 1.027,P=0.31). 
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Figure 5:Bar chart showing the association between gender (X axis) and responses to awareness on anti 
depressive drugs (Y axis). 37% females and 23% of males reported drugs don’t reduce depression. Blue bar 
denotes no and red bar denotes yes, implying females were more aware than males. Chi square test was done 

and it was found to be statistically signifi cant (Pearson Chi square value = 5.053, P=0.025) 

Figure 6: Bar chart showing the association between gender (X axis) and responses to awareness on suicidal 
tendency due to depression (Y axis). 47% females and 24% females reported depression leads to suicide. 

Blue denotes a negative response and red denotes positive response.Female were more aware than males.Chi 
square test was done and it was not statistically signifi cant. ( Pearson Chi square value = 0.004, P=0.948) 



Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4      5025

Conclusion 

Depression is a group of conditions associated 
with the elevation or lowering of a person’s mood.
The causes of depression are death or loss of a 
person,serious illness, personal problem like social 
isolation,personal conflicts.The symptoms of depression 
are fatigue,insomnia,overeating ,restlessness,aches 
,pains,suicidal thoughts,From this survey we can 
conclude that many students were aware of depression 
and the methods to overcome it. 
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Abstract
The soft tissue is in close contact to the underlying skeletal hard tissue and takes up whatever form is 
dictated by the hard tissue. Yet, there exists some variations in cases of which, the soft tissue thickness varies 
in certain places to camouflage the skeletal deficiency. Hence, the purpose of this study was to evaluate 
the correlation of hard and soft tissue lower anterior facial height (LAFH) of different skeletal patterns 
on the south indian population. The study consisted of 30 lateral cephalograms, which were divided into 
three groups based on the skeletal relationship: Group A - Class I skeletal pattern, Group B - Class II 
skeletal pattern and Group C - Class III skeletal pattern. All the groups contained 10 radiographs each of that 
particular skeletal pattern. FACAD software was used to do the digital tracing and analysis. The obtained 
results were tabulated and were subjected to statistical analysis using SPSS software version 23. The results 
of Pearson’s correlation test revealed that Group A and Group B were positively correlated with statistical 
significance, whereas Group C was statistically insignificant. Hence, soft tissue LAFH can be used as a 
valuable indicator and an adjunct in diagnosis and treatment planning of orthodontic cases. 

Keywords: Hard tissue; Lower anterior facial height, Lateral cephalogram, Soft tissue. 

Corresponding Author:
Naveen Kumar
Senior Lecturer, Saveetha Dental College and Hospital,
Saveetha Institute of Medical and technical Sciences, 
Saveetha University, 162, PH Road, Chennai 600077,
Tamil Nadu, India. E-mail: drnaveen2012@gmail.com 

Introduction

Lateral cephalometric readings of the hard tissue 
structures are often used as the diagnostic criteria in 
classifying the type of malocclusion, based on which 
treatment plans are formulated. The soft tissue however, 
is not given much consideration as it is not very apparent 
in lateral cephalograms. They also cannot predict the 
outcome and final soft tissue position, as the soft tissue 
doesn’t accurately mimic the hard tissue changes to 
maximum extent.1 This makes it essential for the 
establishment of a standard, for soft tissue structures 
pertaining to the different types of skeletal relationship. 

Vertical discrepancies are one of the most commonly 
encountered types of skeletal malocclusion in everyday 
life.2 Vertical discrepancies cause an increase or a 
decrease in the overall length of the face. They are 
usually termed as either a high angle case, a low angle 
case or a normal angle case. This can be due to a variety 
of reasons, like the rotation of mandible, rotation of 
occlusal plane, inclination of palatal plane, development 
of dentoalveolar segment etc.,3 

The soft tissues are closely adherent to the hard tissue. 
They reflect the hard tissue configuration underneath. In 
certain cases, the soft tissues also effectively mask the 
skeletal defects, thereby effectively camouflaging the 
condition. The extent upto which the soft tissue thickness 
covers different regions of the face varies from person to 
person. Gender also plays a crucial role in variation of 
soft tissue thickness of the face due to a variety of factors 
such as difference in growth spurts, hormonal changes, 
etc,. This is commonly referred to as sexual dimorphism, 
that establishes the need for different standards of soft 

DOI Number: 10.37506/ijfmt.v14i4.12421
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tissue structures in males and females.4,5 

Lower anterior facial height is a direct refl ection of 
the soft tissue morphology.6 Increase or decrease in the 
lower anterior facial height can be a direct refl ection of the 
type of growth pattern that infl uences the patient’s facial 
form.4 Saxby and Freer in their study have evaluated 
the correlation between lower anterior facial height and 
soft tissue form in vertical and horizontal planes.7 Soft 
tissues more often than not, tend to exaggerate the jaw 
discrepancies.

Ethnicity and race have also been found to be an 
important factor infl uencing the soft tissue confi guration. 
The relationship between hard and soft tissue profi les are 
variable as they are closely re;ated to the hard tissue as 
shown in studies done by Kasai.8 

The purpose of this retrospective study was to 
evaluate the correlation between hard and soft tissue 
lower anterior facial height (LAFH) on different skeletal 
patterns of the south indian population. 

Materials and Met hods

The retrospective study consisted of a total of 30 
lateral cephalograms. The lateral cephalograms were 
divided into 3 groups, based on the skeletal pattern as : 

● Group A - Class I skeletal pattern

● Group B - Class II skeletal pattern

● Group C - Class III skeletal pattern

Each group contained 10 radiographs each, 
pertaining to the specifi c skeletal relationship. The data 
for the study was randomly collected from the Saveetha 
Institute of Medical and Technical Sciences (SIMATS) 
university database. Radiographs taken in proper natural 
head position with proper exposure were chosen for this 
study. Lateral cephalograms of syndromic patients and 
those with missing teeth were excluded from this study. 
Ethical approval was obtained from the institutional 
review board. FACAD software was used for digital 
cephalometric tracing and analysis. Points were plotted 
for hard tissue lower anterior facial height (LAFH) from 
anterior nasal spine to menton (ANS-Mn) and for soft 
tissue LAFH from Subnasale to Soft tissue menton (Sn-
Mn’). The linear measurements were obtained and were 
subjected to statistical analysis using SPSS software 
version 23 for windows. Pearson’s correlation test was 
performed to determine the correlation between the hard 
and soft tissue LAFH in different skeletal patterns. 

Re sults and Discussion

Descriptive statistics showing the mean and standard 
deviation of Class I, Class II and Class III skeletal 
patterns are shown in (Graph 1, 2, 3). 

Graph 1: Descriptive statistics showing mean of hard and soft tissue LAFH in Class I. Bar chart showing 
mean value of hard and soft tissue lower anterior facial height (LAFH) in Class I skeletal relationship. The 
mean hard tissue LAFH is 68.9 whereas the mean soft tissue LAFH is 76.3 (x axis - Skeletal relationship, y 

axis - soft tissue thickness; blue colour - hard tissue LAFH green colour - soft tissue LAFH) 
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Graph 2: Descriptive statistics showing mean of hard and soft tissue LAFH in Class Bar chart showing mean 
value of hard and soft tissue lower anterior facial height (LAFH) in Class II skeletal relationship. The mean 
hard tissue LAFH is 69.7 whereas the mean soft tissue LAFH is 78.4 (x axis - skeletal relationship, y axis - 

soft tissue thickness; blue colour - hard tissue LAFH, green colour - soft tissue LAFH) 

Graph 3: Descriptive statistics showing mean of hard and soft tissue LAFH in Class III ar chart showing 
mean value of hard and soft tissue lower anterior facial height (LAFH) in Class III skeletal relationship. The 

mean hard tissue LAFH is 55.6 whereas the mean soft tissue LAFH is 53.5 (x axis - Skeletal relationship, y 
axis - soft tissue thickness; blue colour - hard tissue LAFH, green colour - soft tissue LAFH) 
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The results of the Pearson’s correlation test for Class I skeletal pattern is shown in (Table 1 and Graph 4). There 
is a positive correlation between the hard and soft tissue LAFH in Class I skeletal pattern which is statistically 
signifi cant as the P value is <0.05. 

Table 1: Pearson’s correlation test between hard and soft tissue LAFH of Class I 

Correlations

 Hard Tissue Soft Tissue

Hard Tissue

Pearson Correlation 1 .968**

Sig. (2-tailed)  .000

N 10 10

Soft Tissue

Pearson Correlation .968** 1

Sig. (2-tailed) .000  

N 10 10

**Correlation is signifi cant at the 0.01 level (2-tailed). 

Graph 4: Scatter dot graph showing correlation between hard and soft tissue LAFH of Class I. Scatter 
dot chart showing correlation between hard and soft tissue lower anterior facial height (LAFH) in Class I 

skeletal relationship shows that there is a positive correlation between hard and soft tissue LAFH as it falls 
within the straight line and is also of statistical signifi cance as p value is <0.05 (x axis - hard tissue LAFH, y 

axis - soft tissue thickness) 
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Results for Class II skeletal pattern are depicted in (Table 2 and Graph 5), which also shows a positive correlation 
between the hard and soft tissue LAFH. The results are also statistically signifi cant with the P value of < 0.05. 

Table 2: Pearson’s correlation test between hard and soft tissue LAFH of Class II

Correlations

 Hard Tissue Soft Tissue

Hard Tissue

Pearson Correlation 1 .975**

Sig. (2-tailed)  .000

N 10 10

Soft Tissue

Pearson Correlation .975** 1

Sig. (2-tailed) .000  

N 10 10

** Correlation is signifi cant at the 0.01 level (2-tailed).

Graph 5: Scatter dot graph showing correlation between hard and soft tissue LAFH of Class II. Scatter 
dot chart showing correlation between hard and soft tissue lower anterior facial height (LAFH) in Class II 
skeletal relationship shows that there is a positive correlation between hard and soft tissue LAFH as it falls 
within the straight line and is also of statistical signifi cance as p value is <0.05. (x axis - hard tissue LAFH, y 

axis - soft tissue thickness) 

The results for Class III skeletal pattern however, is statistically no signifi cance shown in (Table 3 and Graph 6). 
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Correlations

Table 3: Pearson’s correlation test between hard and soft tissue LAFH of Class III

 Hard Tissue Soft Tissue

Hard Tissue

Pearson Correlation 1 .448

Sig. (2-tailed)  .194

N 10 10

Soft Tissue

Pearson Correlation .448 1

Sig. (2-tailed) .194  

N 10 10

 

Graph 6: Scatter dot graph showing correlation between hard and soft tissue LAFH of Class III. Scatter 
dot chart showing correlation between hard and soft tissue lower anterior facial height (LAFH) in Class III 
skeletal relationship shows that there is a positive correlation between hard and soft tissue LAFH as it falls 
within the straight line, but there is no statistical signifi cance as p value is >0.05. (x axis - hard tissue LAFH, 

y axis - soft tissue thickness) 

Previously, our team had conducted numerous clinical trials 9, in vitro studies 4,10–14, Finite element studies 1516,17 
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and a couple of prospective studies 18–22 over the past 5 
years. Now we are focusing on this retrospective study, 
done with the data obtained from our vast database. The 
idea for this study stemmed from the current interest in 
our community on the soft tissue paradigm shift. 

This study was conducted to assess the correlation 
between hard and soft tissue LAFH of different 
malocclusions. The age of the subjects were maintained 
over 18 years to address the aspect of growth. Only 
the average growth pattern in all malocclusions with a 
mean FMA angle of 25-35o was chosen to maintain the 
uniformity of the chosen samples. 

The positive correlation in Class I and Class II 
skeletal patterns show that the hard and soft tissue 
LAFH are within their appropriate proportions and are 
also statistically significant. However, the insignificant 
results of Class III skeletal pattern could be due to 
the variations in the soft tissue stretching due to the 
prognathic mandible. As a result of which, the soft 
tissue chin thickness is commonly reduced in Class III 
patients.23 

Our team has conducted numerous clinical trials 
over the past 5 years on various topics pertaining to 
the hard and soft tissue characteristics of the face and 
its implications on treatment planning and its outcome. 
This current study aims at addressing the contribution of 
soft tissue in the increase of lower anterior facial height. 

Increase in the lower anterior facial height is more 
commonly seen in patients with vertical growth pattern. 
They often exhibit a leptoprosopic facial form that is 
usually termed as long face syndrome. On radiographic 
evaluation, they have several diagnostic indicators such 
as the gonial angle, basal plane angle, mandibular plane 
angle, etc., that further confirm the diagnosis.4 

Lateral cephalograms, ever since its discovery 
by broadbent in the year 1931 has been a boon for 
orthodontists.24 They are considered as supplemental 
diagnostic tools that aid during treatment planning and 
also planning of surgical cases. If taken with proper 
exposure, even the soft tissue structures can be visualised 
with ease and can be of much relevance in treatment 
planning. Soft tissue cephalometric analysis makes use 
of lateral cephalograms to analyse and interpret soft 
tissue changes in facial profile of a patient.25,26 Besides, 

they are much more feasible as they are less expensive 
and pose much lesser threat of exposure to radiation, 
when compared to CBCT and CTs. Hence, they were 
opted in this study for analysis of soft tissue and hard 
tissue LAFH. 

Vertical dimension control has always been one 
of the most difficult malocclusions to treat.27 They can 
be corrected by virtues of intrusion, extrusion of teeth 
or by redirection of the mandibular growth direction. 
Jain RK et al has conducted a study in which he has 
discussed and compared the usage of mini implants, 
j-hook headgear and intrusion arches for the purpose of 
intrusion. Similarly, Felicita AS et al has reported the 
effects of mini implants on retraction and intrusion of 
anterior teeth. Sivamurthy et al in his study has reported 
the use of mini implants and its stress distribution during 
intrusion as well as retraction in a finite element method 
study. Of all the parameters that contribute to LAFH, 
mandibular growth rotation is one of the most significant 
causes. Infact, AFH has been confirmed to have a strong 
influence on vertical disproportions.28 

In today’s time where the paradigm has shifted 
towards a soft tissue dictated treatment approach, it 
is of absolute importance to establish norms for soft 
tissue structures as well, similar to their hard tissue 
counterparts. This stands true in case of lower anterior 
facial heights as well, since ultimately we treat the 
patient for their face and not for their radiographs. 

Conclusion

Soft tissue LAFH are predictable diagnostic 
indicators in determining the skeletal hard tissue 
discrepancies. 
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Abstract
 Dry mouth is a common complication faced by elderly people. It causes weakness and discomfort. Dry 
mouth is responsible for significant oropharyngeal disorder and pain which in turn leads to impaired 
quantity of lifestyle. Hyposalivation may cause dry mouth. The reasons for dry mouth may vary. Survey 
was conducted online. Questionnaire which consisted of 10 questions related to the present survey was 
prepared and distributed through google forms. Study population consists of 100 dental undergraduates. 
Data were collected and statistically analysed. This created an awareness on knowledge about dry mouth, 
its cause, its problems and treatments for older patients and knowledge about this topic helps the dentist to 
plan treatments for such patients. This study shows that there is a moderate to high level of knowledge on 
this topic among dental undergraduates. It is important for dental students to be aware about this topic, so 
that better diagnosis plans and relevant treatments can be done. Majority of the population are aware that dry 
mouth is a common condition among older patients and may cause weakness and discomfort.
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Introduction

 Saliva is an opalescent slimy fluid containing 99% 
water and 1% dissolved solids. The significant organic 
solutes in the saliva are mucin, a glycoprotein which 
serves as a lubricant and the enzyme ptyalin (salivary 
α−amylase) that initiates the digestion of starch. Saliva 
maintains oral homeostasis 1. Hyposalivation leads 
to dry mouth. Dry mouth is a common complication 
faced by elderly people. Dry mouth is responsible for 
significant oropharyngeal disorders and pain which 

in turn leads to impaired quantity of lifestyle. The 
reasons for dry mouth may vary 2. Reduced saliva flow 
or change in biochemical composition of saliva are the 
common reasons for dry mouth3. The other reasons 
are local salivary disorder, plethora of medication and 
medical condition 4. Treatments for dry mouth have to 
be designed according to the cause. Patients with dry 
mouth suffer from problems like difficulty in chewing, 
swallowing and speaking. Older people are more prone 
to dry mouth because they suffer from other ailments 
and take more medications which may lead to dry 
mouth 5. Patients who are suffering from dry mouth 
and also wearing complete dentures usually have many 
complications like pain and discomfort, difficulties in 
normal functions, cracking at corners of mouth, burning 
sensation of tongue, alteration in taste, failure of denture 
retention.

 Persistent dry mouth will lead to significant and 
permanent oral and pharyngeal disorders 6. Dry mouth 
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may also occur due to stroke, diabetes, thrush in mouth 
and autoimmune diseases. Snoring and breathing while 
keeping the mouth open also results in dry mouth. 
Smith et al., have examined the difference in decreased 
saliva flow rate among 3 different age groups7. Lin et 
al., have done an epidemiologic study and concluded 
that the female patients have higher prevalence for dry 
mouth than males 8. Ship et al., in their study observed 
that prevalence of xerostomia increases with age and 
estimated that about 30% of the patients are in the 65 
years or older age group 9. Fox et al., in their study, 
pronounced that sjogren syndrome also leads to dry 
mouth in elderly10. Van der reijden et al., in their study, 
list out the treatment methodologies for oral dryness and 
related complaints in sjogren syndrome 11. Furness et al., 
observe that there is no strong evidence for effectiveness 
of topical therapies in dry mouth12. Jacqueline et al., 
stipulate that initial evaluation of patients with dry 
mouth is essential for providing better treatment and 
also in preventing oral diseases 13. Not drinking enough 
fluids, sleeping with your mouth open, dry hot weather, 
eating dry food etc are some of the reasons for dry 
mouth 14. These lead to many periodontal problems like 
dental caries leading to discomfort difficulties in normal 
functions of oral cavity.

 Dry mouth is a common condition among older 
people which leads to weakness and discomfort. It is 
important for dental students to be aware of this affliction 
so that better diagnosis and plan relevant treatment can 
be given 15. Previous research articles predominantly 
focus only on medications as treatment for dry mouth16 
and not on the alternative therapies. But home treatment 

and minor lifestyle alterations may also help to relieve 
symptoms of dry mouth. Some are frequent water intake, 
using ice chips while feeling dry in the mouth and 
restriction to sugar free items. Aim of this survey is to 
analyse the knowledge among dental undergraduates on 
dry mouth in older patients, its problem and treatments.

Materials and Methods

Study design,area and study population:

A survey was conducted among dental 
undergraduates. The sampling from this survey is about 
100. Participants aged 17-25 are considered. Participants 
in this survey are volunteers and no incentives were 
provided to the participants. The survey was conducted 
in the month of april, 2020.

Survey instruments:

 A questionnaire was prepared after extensive 
review and amendments were made to improve clarity 
of the questions and eliminate ambiguous responses. 
The survey instrument was a structured questionnaire 
with both open and close ended questions. 10 questions 
were prepared related to the present survey and were 
circulated to the participants via google forms.

Data Analysis

 Only completely filled online forms were included 
in the study, the filled responses were verified by two 
reviewers and the collected data was entered on the 
same day. The entered data were analysed using SPSS 
statistics 19. Descriptive analysis was performed to 
calculate frequencies of categorical variables. 17–21
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Results and Discussions

 

Figure 1: The pie chart depicts awareness on the symptoms of dry mouth. Majority, 67.33% (blue) were 
aware and around 32.67% (red) weren’t aware. 

 

Figure 2: Bar graph representing association between gender and opinion of dental students on advising to 
change dietary habits in xerostomia patients. X axis represents gender and Y axis represents the number 
of participants’ opinion on advising to change dietary habits in xerostomia patients. 78 participants felt 

that it is necessary to change dietary habits for xerostomia patients. Out of 78 participants, 53 participants 
were male and 25 participants were female. There is no significant difference in opinion between male and 

females. Chi square value- 3.098, df- 1, p value= 0.078 (>0.05). Hence statistically not significant. 



Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4      5039

Figure 3: Bar graph representing association between gender and awareness of sjogren’s syndrome as 
a causative agent of xerostomia in elderly. The X-axis represents gender and the Y axis represents the 

number of participants aware of sjogren’s syndrome as a causative agent of xerostomia in elderly. Out of 60 
participants who were aware that sjogren syndrome is the most common disease which causes xerostomia 

in elderly, 39 participants were male and 21 participants were female. There is no significant difference 
in awareness between male and females. Chi square value- 0.170, df-1, p value=0.680 (>0.05). Hence 

statistically not significant. 

Figure 4: Bar graph representing association between gender and opinion of dental undergraduates on 
advising frequent dental evaluation for xerostomia patients. X axis represents gender and Y axis represents 

number of participants’ opinion on advising frequent dental evaluation for xerostomia patients. 64 
participants felt that it is necessary to advise xerostomia patients to undergo frequent dental evaluation for 
early diagnosis of oral complications, in which 44 participants were male and 24 participants were female. 

There is no significant difference in opinion between male and female. Chi square value-0.161,df-1, p value= 
0.688 (>0.05). Hence statistically not significant.
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Figure 5: Bar graph representing association between gender and effect of pharmacologic agents in 
stimulating salivary output. X axis represents gender and Y axis represents the number of participants 

aware of the effect of pharmacologic agents in stimulating salivary output. Out of 71 participants who were 
aware that pharmacological agents stimulate salivary output, 45 participants were male and 26 participants 

were female. There is no significant difference in awareness between male and female. Chi square value-
0.903,df- 1, p value= 0.966 (>0.05). Hence statistically not significant. 

Figure 6: Bar graph representing association between gender and awareness on the symptoms of dry mouth. 
X axis represents gender and Y axis represents the number of participants aware of the symptoms of dry 

mouth. Out of 68 participants who were aware that dry mouth causes speech dysfunction, burning mouth, 
and dysgeusia, 44 participants were male and 24 participants were female. There is no significant difference 

in awareness between male and female. Chi square value- 0.161, df- 2, p value= 0.688 (>0.05). Hence 
statistically not significant. 
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Table 1: Questionnaire regarding the etiology and awareness of oral effects of xerostomia 

S.No Questions
Results in percentage

Yes No

1.

saliva helps maintain 
a neutral oral pH and 

provides a reservoir of 
calcium and phosphate ions 

to remineralise teeth

72.28% 27.72%

2.
 medicine intake by older 

patients may cause dry 
mouth

70.30% 29.70%

3.
Candidiasis and mouth 

sores in older patients may 
be due to dry mouth

61.39% 38.61%

4.
sjogren syndrome is the 
common disease causing 

xerostomia
59.41% 40.59%

5.
awareness about discomfort 
caused due to dry mouth in 

elderly patients
86.14% 13.86%

6. change dietary habits in 
xerostomia patients 77.23% 22.77

7.

xerostomia patients 
to undergo frequent 
dental evaluation for 

early diagnosis of oral 
complications

67.33%  32.67%

8.

pharmacologic agents 
stimulate salivary output 
& produce a lasting effect 

throughout the day 

70.30%  29.70%

9.
dental instability in CD 

patients may be due to dry 
mouth

61.39% 38.61%

10.
speech dysfunction, burning 

mouth and dysgeusia are 
caused by dry mouth

67.33% 67.33%

Table 1 shows that, 72.28% of the population 
were aware that saliva helps maintain a neutral oral 
pH and provides a reservoir of calcium and phosphate 
ions to remineralise teeth whereas 27.72% weren’t 
aware. When asked about whether medicine intake 
by older patients may cause dry mouth, 70.30% said 
yes and 29.70% said no. 61.39% said yes that oral 

infections like candidiasis and mouth sores in older 
patients may be due to dry mouth but 38.61% didn’t 
agree with this. 59.41% of the population were aware 
that sjogren syndrome is the common disease causing 
xerostomia in the elderly whereas 40.59% aren’t. On 
the question of awareness about discomfort caused due 
to dry mouth in elderly patients, the majority of the 
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population(86.14%) said yes, they were aware & few 
(13.86%) said no, they weren’t. When asked about the 
opinion of dental students on advising to change dietary 
habits in xerostomia patients. Majority (77.23%) said 
yes and a minor population (22.77) said no. 67.33% felt 
that it is necessary for xerostomia patients to undergo 
frequent dental evaluation for early diagnosis of oral 
complications but 32.67% of the population didn’t 
feel so. 70.30% were aware that pharmacologic agents 
stimulate salivary output & produce a lasting effect 
throughout the day and 29.70% weren’t aware. On the 
question of awareness about whether dental revention 
and dental instability in CD patients may be due to dry 
mouth. 61.39% said yes and 38.61% said no. 67.33% 
of the population is aware that speech dysfunction, 
burning mouth and dysgeusia are caused by dry mouth. 
Whereas 32.67% of the population are not aware about 
this fact. Figure 1 depicts awareness on the symptoms 
of dry mouth. Majority, 67.33% (blue) were aware 
and around 32.67% (red) weren’t aware. When gender 
was compared with the opinion of dental students on 
advising to change dietary habits in xerostomia patients, 
p value obtained was 0.078 and it was not statistically 
significant [Figure 2]. When gender was compared with 
awareness of sjogren’s syndrome as a causative agent of 
xerostomia in elderly, p value obtained was 0.680 and it 
was not statistically significant [Figure 3]. When gender 
was compared with the opinion of dental undergraduates 
on advising frequent dental evaluation for xerostomia 
patients, p value obtained was 0.688 and it was not 
statistically significant [Figure 4]. When gender was 
compared with the effect of pharmacologic agents in 
stimulating salivary output, p value obtained was 0.966 
and it was not statistically significant [Figure 5]. When 
gender was compared with awareness on the symptoms 
of dry mouth, p value obtained was 0.688 and it was not 
statistically significant [Figure 6].

The present research has origins from the team of 
investigators where previous studies were done based on 
clinical reports,interventional studies like22–24, in vitro 
studies like17–19,21, systematic reviews22,25–31. In one of 
the questions in the survey, the respondents were asked 
if they were aware of the fact that dry mouth causes 
extreme discomfort. For this 86.14% of the participants 
responded in affirmative, that is they are aware. The 
balance 13.86% were not aware of this fact. Similar 
query was included in a previous survey conducted by 

raside et al.,32 in which majority responded that they 
were aware. On whether they were aware that in older 
patients, medicine intake may lead to xerostomia, 70.3% 
answered that they were aware and 29.7% replied in 
negative. In an allied study conducted previously on 
the risk factors of hypo-salivation and the impacts on 
xerostomia by Nikeandees et al., 2017 70.5% of the 
population responded that they are aware of the impact 
of medicines in causing xerostomia in older patients 
33. On the awareness that dry mouth can lead to oral 
infections like mouth sore, candidiasis in older patients, 
61.39% of the participants consented and 38.61% 
replied that they were not aware. Interestingly, during 
an analogous survey conducted by Jannan et al., 2016 
it was found that only 45.2% knew this fact 34. In the 
survey, the participants were also asked if they were 
aware that sjogren syndrome is the common ailment that 
causes xerostomia, 76% replied that they were aware. 
This awareness figure is considerably higher than a 
survey conducted by Abdelghany et al., 2011 in which 
only about 59.41% acknowledged this35.

 A few limitations that can be seen in the research 
is that the sample size (100 participate) is minimum, so 
the results may vary with other research. The study may 
not be too accurate and also this research is just a sample 
view of reality. It is not very deep.

This study gives different information about dry 
mouth, its case, its problems and treatment for olders 
patients. Future, this survey could be extended among 
different types of population with large sample sizes.

Conclusion

Dry mouth is a common condition that can be seen 
among older patients. It causes weakness and discomfort. 
It is important for dental students to be aware so that 
better diagnosis plans and relevant treatments can be 
done. Majority of the population are aware about dry 
mouth, its problems and treatments among older patients. 
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Abstract
Bruxism is a parafunctional habit of grinding of teeth and it results in an overload of occlusal loading that 
puts on more pressure on the teeth and the subsequent prosthetics causing them to fail, it is a common 
phenomenon affecting nearly 30% of the general population but is not looked into with deep detail. A survey 
of 16 questions was sent to 114 respondents. The questionnaire was made on Google Forms, it had several 
options for each question to get a response as accurate as possible. The incomplete responses were rejected 
and the data was collected and compiled using SPSS software. The compiled data was compared with the 
results of other studies and the important questions were discussed. This study conclusively found that the 
awareness of Bruxism and its effect on prosthetic treatments is high and that the data can be used in future 
treatments resulting in reduced failure of prosthetics due to habits such as
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Introduction

Bruxism is an action that involves the individuals 
grinding or clenching their teeth.1 This habit increases 
the amount of occlusal loading. The additional pressure 
makes the prosthetic lose its integrity, which makes it 
unusable. Considering that dentures are used primarily 
by patients who are edentulous, to replace the functions 
of the teeth lost, their unhealthy habit means that they 
have an unsatisfactory final product that will with use, 
get severely damaged. 2,3 

Bruxism is surprisingly common and with the 
research conducted so far does not seem to have had 
serious side effects.4 While not being a major cause of 
harm, it does cause its fair share of discomfort during 

prosthetic treatments.and in the long severe damage to 
dentures and in cases of implant, even implant failure 
and results in complications late on, especially after 
treatment finishes.5, 6,7 While there are factors like 
misplacement of the Temporomandibular joint or in 
some cases an uncorrected habit from childhood, stress 
also plays a role in Bruxism. Stress comes in various 
types such as pathophysiological, psychosocial or even 
hormone related as there is a link between urinary 
catecholamine and the levels of salivary cortisol, and 
bruxism , or it is simply because of psychological stress 
experienced by the person. 

The topic of bruxism has long been characterized 
as an unacceptable or an disgusting habit but the true 
cause of this parafunctional habit is because of one of 
three reasons which are anxiety , hormonal imbalance 
and even misalignment of jaws and it is surprisingly 
common with 3% of the general population having 
symptoms of the same and the fact that it’s effect on a 
variety is unknown and for this reason further research 
is needed. This will only help to increase the awareness 
among patients and Doctors through which it will find 
better means of treatment.

DOI Number: 10.37506/ijfmt.v14i4.12423
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Materials and Methods

Study Design 

The survey has a large variety of answers to choose 
from for the answers of the respondent to be more 
specific. The survey was conducted in the month of 
April 2020 and the respondents were aged between 17-
23, all were dental undergraduates. 

Survey Instrument

The questionnaire was prepared after an extensive 
review with amendments further made to improve 
clarity of the questions. The survey was structured and 
had close ended questions. 16 questions were prepared 
and were sent to the participants via Google Forms. 

Analytics

The consisted of incomplete responses which were 
rejected and was reviewed if the data collected was 
entered the same day. The collected data was analysed 
using SPSS statistics 19 Descriptive analysis was 
performed to calculate frequencies of suitable variables 
and to create pie charts. 89101112 

The individual graphs made for each question help 
to determine the percentage of the responded for its 
further analysis. Some important questions are discussed 
below 

Results and Discussions

To know the significance of this study, we had to 
know the familiarity of the respondent’s with the topic 
of Bruxism. 65.05% were aware that it is the grinding of 
teeth (Graph 1). (Graph 2) shows the respondents opinion 
on the effect of Bruxism on teeth. 32.64% chose tooth 
tooth loss, represented by orange colour, 26.21% chose 
caries that are represented by green, 25.24% chose bone 
loss as a possible effect of bruxism which is represented 

by red and 16.50% chose attrition which is represented 
by blue. To counter Bruxism as a phenomena, 35.92% 
felt it would be more effective to place the implant in a 
more medial position to the actual position of the tooth13 
. To counter the effects of Bruxism, 57.28% would 
prefer to use mouth guards but this was not similar to 
the findings of Michelle Omerbornn et al 2011, who 
said only 8% preferred mouth guards 14 and the 26.21% 
preferring medication is similar to Shilpa Shetty et al 
2010 who found 20%.2. (Graph 3). (Graph 4) depicts the 
association between gender and the awareness about the 
familiar features of Bruxism X-axis represents Gender 
Y-axis represents number of respondents awareness on 
familiar features of Bruxism. Habitual grinding of teeth 
was the most selected option across both the genders 
showing no statistical significance. Pearson’s Chi square 
value= 0.551, p value=0.907, (>0.05) hence statically 
non significant. (Graph 5) depicts the association 
between gender and the awareness of the possible 
causes of Bruxism. The X-axis represents Gender and 
the Y-axis represents the number of respondents aware 
of the possible causes of Bruxism. Even though most of 
the males have opted childhood habits but the options 
seem to be equally distributed among women for the 
possible cause of bruxism but on analysis there seems 
to be no statistical significance. Pearson’s Chi square 
value= 5.914, p value= 0.116 (>0.05) hence statically 
not significant. (Graph 6) depicts the association 
between gender and the awareness of the effect of 
Bruxism on teeth. The X-axis represents Gender and 
Y-axis represents the number of respondents familiarity 
with the effect of Bruxism on teeth. Most of the males 
opted carries while the females opted tooth loss but there 
seems to be no statistical significance among genders 
on various effects of Bruxism on teeth. Pearson’s Chi 
square value= 5.007, p value= 0.171, (>0.05) hence 
statically non significant. 
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Graph 1: This figure shows the awareness of the respondents on the topic of Bruxism. 65.05% were aware 
that bruxism meant the habitual grinding of teeth (Blue). 

Graph 2: This graph shows the respondents opinion on the effect of Bruxism on teeth. 32.64% chose tooth 
tooth loss, represented by orange colour, 26.21% chose caries that are represented by green, 25.24% chose 
bone loss as a possible effect of bruxism which is represented by red and 16.50% chose attrition which is 

represented by blue. 
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Graph 3: This graph shows respondents’ opinion as to what would help with the effects of Bruxism. 35.92% 
chose fi xing the implants mesial to their actual position, represented by blue, 14.56% chose the removal of 

teeth and it is represented by green. 37.86% felt widening of the occlusal surface of the implant would help, 
represented by orange and 11.65% felt making the implant thinner would help and it is represented by red. 

Graph 4: Bar graph depicts the association between gender and the awareness about the familiar features of 
Bruxism X-axis represents Gender Y-axis represents number of respondents awareness on familiar features 

of Bruxism. Habitual grinding of teeth was the most selected option across both the genders showing no 
statistical signifi cance. Pearson’s Chi square value= 0.551, p value=0.907, (>0.05) hence statically non 

signifi cant. 
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Graph 5: Bar graph depicts the association between gender and the awareness of the possible causes of 
Bruxism. The X-axis represents Gender and the Y-axis represents the number of respondents aware of the 

possible causes of Bruxism. Even though most of the males have opted childhood habits but the options seem 
to be equally distributed among women for the possible cause of bruxism but on analysis there seems to be 

no statistical signifi cance. Pearson’s Chi square value= 5.914, p value= 0.116 (>0.05) hence statically not 
signifi cant. 

Graph 6: Bar graph depicts the association between gender and the awareness of the effect of Bruxism on 
teeth. The X-axis represents Gender and Y-axis represents the number of respondents familiarity with the 

effect of Bruxism on teeth. Most of the males opted carries while the females opted tooth loss but there seems 
to be no statistical signifi cance among genders on various effects of Bruxism on teeth. Pearson’s Chi square 

value= 5.007, p value= 0.171, (>0.05) hence statically non signifi cant. 



5050      Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No.4

Table 1: Questionnaire regarding the awareness of Bruxism and the responses in % 

S.No Questions
Results in percentage

Yes No

1.
Awareness of the respondents on the topic 

of Bruxism, that bruxism meant the habitual 
grinding of teeth

65.00% 35%

2. Bruxism could be fatal ? 59.22% 40.78%

3. Do any slight modifications to the denture 
could help with Bruxism 69.90%  30.10%

4.
Bruxism had a major role in tooth wear and 

loss. 64.08% 35.92%

5. Do enzyme levels cause Bruxism .  30.10% 69.90%

6. Is Bruxism self curable? 51 .4% 48.6% 

Table 1 shows the Awareness of the respondents 
on the topic of Bruxism and the response, that bruxism 
meant the habitual grinding of teeth , Will the habit 
Bruxism could be fatal. 59.22% said yes and 40.78% 
chose no. Slight modifications to the denture could help 
with Bruxism, respondents’ opinion on 69.90% chose 
yes and 30.10% chose no. Respondent’s opinion as to if 
Bruxism had a major role in tooth wear and loss, 64.08% 
said yes and 35.92% said no. any change in enzyme levels 
cause Bruxism, responses were 30.10% Yes and 69.90% 
No. Is Bruxism self curable? 51 .4% responses were Yes 
and 48.6% No. The present research has origins from the 
team of investigators where previous studies were done 
based on clinical reports, interventional studies 12,16,17, 
in vitro studies 9,18 and systemic reviews 15, 19, 20,21, 22, 
23 . 

The limitations of this study is we used a small 
sample size, upon using a larger sample size the results 
can turn out to be very different. 

In the future, this study can be used for increasing 
awareness and finding new methods for treatments of 

patients who are suffering from Bruxism.

Conclusion

This study shows that the awareness of bruxism and 
its effect on prosthetic treatments is high. This data can 
be used in future treatments, resulting in reduced failure 
of prosthetics due to habits such as Bruxism.
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Abstract 
Ebola virus, a highly pathogenic DNA virus, is associated with severe systemic complications in both man 
and animals. Ebola virus is transmitted through direct and indirect contact. The first Ebola virus outbreak 
was due to the zoonotic transmission followed by human to human. These viruses encompass serious 
pathophysiological events like systemic viral replication, immune suppression, abnormal inflammatory 
responses, major fluid and electrolyte losses and high mortality. Diagnosis and laboratory tests, typically 
real time reverse transcription PCR is used to detect viral genome. The 2013 - 2016 outbreak was classified 
by WHO as a public health emergency of international concern, which drew attention to the challenges of 
diseases caused by infection with Ebola virus and societal preparation to handle future epidemics. This 
review throws insight on the immune-pathogenesis of ebola viruses from the articles retrieved from various 
search engines like Pubmed and Google scholar. 
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Introduction 

 Ebola virus disease was formerly known as ebola 
hemorrhagic disease. In Guinea during December 2013 
the first case of ebola virus was reported. Ebola virus 
was found to be one among Filoviruses’ family. Ebola 
virus disease is caused by many clades viz., BDBV, 
EBOV, SUDV or TAFV1. Until 2013, most Ebola virus 
outbreaks originated from middle Africa 2. Ebola virus 
is a dangerous form of virus which has no treatment. 
Although the first case of human infection was probably 
acquired from an animal, all subsequent cases are likely 
to have arisen from human-to- human transmission 
3. The duration of epidemic growth in each region of 
each country, and the number of people at risk, were 
determined in part by the timing and magnitude of the 
interventions against Ebola. After the epidemic peak in 
each country, the case incidence declined most quickly 
in Liberia and more slowly in Sierra Leone and Guinea 4.

None of the health care workers reported to be 
infected globally and had died from ebola virus disease. 
So, it appears that aggressive supportive care can reduce 
mortality. However, there is no definite treatment for this 
virus, so it will lead to mortality [90%] 5. Ebola virus 

is one of the most deadly pathogens known to infect 
humans and the origin of infection was a carrier who 
survived EVD in November 2014 2,7. In this outbreak, 
which generated 13 confirmed and probable cases, 
infection spread from Nzerekore to Macenta prefecture 
in Guinea and into Mon- rovia 8. The persistent risk of 
infection from survivors is another reason (in addition 
to locally high rates of transmission) why we can expect 
any large Ebola epidemic to have a protracted end, 
demanding heightened surveillance, with routine testing 
of live and dead persons in whom EVD is suspected, 
for months after an outbreak ended 9. This review thus 
highlights an overview on ebola virus and its immuno-
pathogenesis. 

Ebola Virus: An Overview: 

The literature of the review was retrieved from 
search engines such as Pubmed, MESH, Google scholar 
and from other online sources. All the articles relevant 
to the topic of the review were included. The articles 
with general information were excluded from the study. 
The review was purely based on the previous reports 
published by other esteemed authors. 

EBOLA VIRUS STRUCTURE AND GENOME:

DOI Number: 10.37506/ijfmt.v14i4.12424
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Ebola virus is a RNA virus with the length of the 
viral particle around 300~1500 nm. It occurs primarily 
on the African continent. Strains from Zaire, Sudan, 
Tai Forest, and Bundibugyo with Zaire Ebola virus are 
considered as the lethal strain 10,11. Researchers have 
found a fifth strain termed Reston in the Philippines. The 
strain infects primates, pigs, and humans and causes few 
if any symptoms and no deaths in humans. Ebola virus 
consists of 5 viral species within the genus ebolavirus 
12. It was found that people with Ebola virus had sudden 

onset of fever and malaise, accompanied by other 
nonspecific signs such as myalgia, headache, vomiting 
and diarrhea 10. Among EVD patients 30% - 50% 
experienced hemorrhagic symptoms 13. The outbreak 
was more during 1967, that time people were affected 
with EVD massively. 20 EVD outbreaks across central 
africa, species like Zaire ebolavirus, historically proven 
high case fatality upto 90% 14. 

Figure 1: Taxonomy and clades of EBOLA virus 

CLINICAL MANIFESTATIONS: 

Ebola virus is most commonly transmitted when 
secretion from an infected patient comes in contact with 
mucosa or conjunctiva. Ebola virus replication requires 
attachment to a cell’s membrane, binding to specific cell 
receptors and fusion with the cell’s membrane. The virions 
glycoprotein 15,16, the outer capsule, is responsible for the 
attachments of the virus to the cell 17,18. Ebola virus does 
not fuse to the cell membrane19. Death occurs as a result 
of circulatory shock or more commonly, multisystem 
organ dysfunction 20. Nucleosome remodelers have been 
identified which causes repression of viral infection 
during the early stages 21. Viral hemorrhagic disease, 
caused by members of the flaviviridae, Bunyavidae, 
viral families are characterised by fever, bleeding 
diathesis followed by circulatory collapse and death 22. 

Filaviviridae family viruses are responsible for yellow 
fever and dengue fever 23. 

IMMUNE RESPONSES

The patients who have poor immune response and 
high inflammatory response are mostly affected with 
Ebola virus disease. Host innate immune responses 
are vital in restricting the spread of viral infections 
including that of Ebola virus 24. Antibodies could also 
function by recruiting cells and proteins of the immune 
system to destroy and clear the pathogen and its infected 
cells 25. In most of the cases, both humoral and cellular 
immune response plays a vital role 26. Cellular immune 
response involves the role of the natural killer cells and 
other immune cells27. The proinflammatory cytokines 
do play their role in viral evasion and protection. Both 
neutralizing and cross-reacting antibodies help in viral 
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clearance in the infected individuals 24. 

DIAGNOSTIC METHODS TO DETECT THE 
ANTIGENS

Laboratory diagnosis of Ebola is achieved in two 
ways: detection of infectious particles (or particle 
components) in affected individuals and measurement 
of specific immune responses to Ebola virus. The 
incubation period of ebola virus disease is from 2 to 21 
days, with shorter incubation periods correlating with 
exposure to a larger viral load. Viremia correlates with 
the abrupt onset of symptoms and signs of the disease 
28. According to WHO’s protocol, it is like the sudden 
onset of high fever and headache, vomiting, diarrhoea, 
stomach pain, dyspnea, hiccuping 29,27. Conventional 
diagnostic methods were replaced with RT-PCR tests 
for Ebola virus, developed by the CDC, and was first 
evaluated on serum samples collected from acutely ill 
patients 30. Serological diagnostic methods to detect 
both IgG and IgM antibodies are also employed in 
certain conditions31. 

TREATMENT STRATEGIES 

Although vaccination probably helped to reduce 
the rate of transmission after April 2015, the dominant 
interventions used have been the classic methods of 
Ebola control. Finding symptomatic cases and tracing 
potentially infected contacts, isolating cases, admitting 
patients to specially designed Ebola treatment centers, 
and providing supportive clinical care; and ensuring 
safe and dignified burial are also in the guidelines in 
the ebola viral disease prevention 32. With no proper 
treatment strategies until now, increase in mortality 
rate is by immuno-pathogenic mechanisms that leads 
to develop shock and DIC 33. It is capable of causing 
death in humans and non humans within a few days of 
exposure 34. The epidemics that have occurred during 
the past 4 decades have been in low income countries 
with limited healthcare resources 35. Most countries do 
not have laboratory tests, like CBC, TBC and cardiac 
out measurement are rare 36. In addition, tests must be 
performed in a biosafety level - 4 laboratory. 

If the patient cannot maintain fluid balance because 
of gastrointestinal illness, IV crystalloid fluids should 
be administered 37. Hypoxia is reported to occur with 
Ebola virus disease. Many people have survived Ebola 

virus disease 38. Their convalescent serum has been 
administered to others who were actually affected with 
Ebola virus disease with anecdotal success 39. Early 
vaccines like AVI - 7537 & AVI - 7288 were used for the 
treatment of Ebola virus and found to be less effective 
for about 84% of the population 40. A non - neutralizing 
antibody that cross reacts with glycoprotein effective 
neutralization of virus 41. 

PREVENTION STRATEGIES 

While licensed vaccines against Ebola virus 
infection are still against Ebola virus infection are still 
not available. A number of vaccines against Ebola virus 
have been developed and showed good effects among 
animal models. This development needs a focus and a 
proper, adaptable, non - harmful / Hazards vaccine can 
be invented 42,43. Coordinated medical services, careful 
handling of infected cases are the main preventive 
measures of ebola virus 44. Preventive measures can be 
followed by distancing from the infected people, their 
body fluids, and the bodies of anyone who has died from 
the disease. Preventive strategies must also be taken to 
avoid contact contact with wild reservoir animals, like 
bats and monkeys, and their meat.

Conclusion 

Conclusively, this review had highlighted an overview 
on the EBOLA virus and its immunopathogenesis. 
With no treatment strategies discovered yet, preventive 
measures are considered as the best method from 
acquiring the disease. Conventional, serological and 
molecular methods are available to detect and screen 
the viral markers with limitations. This review also 
emphasizes on the need for vaccine and drug discovery 
against EBOLA virus. 
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Abstract
Anterior crossbite is a common malocclusion in early mixed dentition.Teeth with proper occlusion plays 
an important role in speech, mastication, deglutition. Determining its prevalence is important for early 
correction. The objective of the study was to assess prevalence of anterior crossbite in children visiting 
university hospital Chennai. A sample of 4355 patients of age 6-13 years visiting the hospital were taken. 
We reviewed patients records, analysed data of 7415 patients between June 2019 to March 2020 and clinical 
findings are recorded.The data is then tabulated in microsoft excel. Chi square test is used for comparison 
of groups. The data is analysed with the help of SPSS software.In this study we observed that 3.7% of the 
total patients showed incidence of anterior crossbite. Prevalence of anterior crossbite is observed to be more 
in age groups between 10-13 years followed by 6-9 years. Within the limitations of the study, 3% of the 
children visiting university hospital have anterior crossbite. 
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Introduction

Anterior crossbite is a typical malocclusion and it 
is generally evident in early mixed dentition. Salzman 
defined anterior cross bite as the lingual placement of 
maxillary incisors in relation to the opposing mandibular 
teeth when both arches are in centric occlusion 1. 
Clinically anterior crossbite presents with reverse overjet, 
premature bite leading to displacement of anterior cross 
bite, gingival recession along with mobility of anterior 
tooth associated with crossbite 2.

A crossbite can be of dental or skeletal origin or a 
combination of both 3. Crossbite of all incisors is rare 
except the patients with class3 jaw relation 4. Factors like 
lingual eruption of incisors, retained deciduous incisors 
,crowding, trauma are reported as causes of anterior 
crossbite 5. Previous studies show that prevalence of 
anterior crossbite is 7-10% in children with mixed 
dentition 6. Survey in Iraq reported that prevalence 
of anterior crossbite is about 5.5% 7. A recent study 
reported the prevalence of anterior cross bite is 7.09% in 
age group between 3-5 years.

Treating anterior crossbite is essential in primary 
and early mixed dentition,irrespective of skeletal or 
dentoalveolar origin 8. Correcting anterior crossbite in 
the earliest will eliminate displacement of mandible 
,further complications and centric relationship is 
obtained 9. If anterior crossbite is neglected it leads to 
abrasion of labial surfaces of upper anteriors, causing 
damage to overall periodontal health 5,9.Therefore,early 
rectification of anterior crossbite will eliminate 
complications. 

DOI Number: 10.37506/ijfmt.v14i4.12425
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Anterior crossbite is the major esthetic concern 
which results in various skeletal and dental deformities, 
if left untreated. As a child grows their crossbite has an 
impact on social and emotional well-being. Children 
with anterior crossbite are prone to caries due to improper 
occlusion there is accumulation of food and bacteria, to 
minimise optimum concentration of fluoride is necessary 
to prevent caries, where as imbalance in the concentration 
of fluoride causes increased caries incidence and skeletal 
problems 10,11. Chewable toothbrush can be used as an 
alternative to manual toothbrush to remove plaque 
especially in children 12. Evaluation of malondialdehyde 
(MDA) level in saliva helps in detection of caries, it is 
known that children with caries have a high level of 
MDA in saliva 13 . 

Anterior crossbite if left untreated it leads to abrasion 
of teeth which in turn leads to sensitivity and ultimately 
pulp exposure of teeth. Restorative treatment for caries 
should be advised before proceeding to orthodontic 
treatment. Pulpectomy is the commonly performed 
treatment to save the primary tooth in the cases of deep 
caries and pulp exposure 14. Rotary instrumentation 
in primary teeth results in marked decrease in 
instrumentation time and improves obturation quality15. 
kedo-S paediatric rotary file is used for pulpectomy 
procedures in primary tooth due it’s uniform and 
predictable quality of obturation 16,17,18.Obturation is 
more convenient with rotary than manual obturation 
17,19. There is a need to attain extensive knowledge on 
the use of rotary file to perform pulpectomy procedures 
in primary teeth 20. 

Many studies were done on dental malocclusion 
in various communities. Ethnic,behavioural, and 
nutritional variations have likewise been assessed.There 
is extensive variation in figures acquired by researchers 
as different researches have followed different criteria 
for surveying the occlusal characteristics 5,9,21. This laid 
emphasis on the need to standardize criteria for surveying 
malocclusion.The current study spread awareness and 
helped in Understanding prevalence of anterior crossbite 
in chennai population. 

Management of dental traumatic injuries of primary 
tooth carry major importance in terms of preventing 
malocclusion in early stages 22. Thorough examination 
of soft and hard tissues of oral cavity plays a vital role 

in treating malocclusion 23,24. Dental negligence in 
children is the failure of a parent or guardian to meet the 
child’s principal oral health care needs 25.Information 
on prevalence if anterior crossbite is necessary for 
early intervention and prevention of further skeletal 
discrepancies and the above stated dental diseases 
from occurring. The current study aims to assess the 
Prevalence of anterior crossbite in children visiting a 
university hospital in Chennai. 

Materials and Methods

This retrospective study examined the records of 
patients from 01 june 2019 to 31st march 2020 who 
visited saveetha dental college and hospital. Ethical 
approval was taken from the institutional review board/
SDC/SIHEC/DIASDATA/0619-0320. The study 
population included patients with age ranging between 
6-13 years. The study sample included both male and 
female gender, predominantly south indians. 

The study population was 7415 pediatric patients 
who visited university hospital. Sample size was 4355 
pediatric patients in which 187 patients in the hospital 
database were diagnosed with crossbite. The necessary 
data such as age, gender, type of cross bite, molar 
relation was recorded. Incomplete patient records were 
excluded.Data was recorded in Microsoft Excel and 
exported to the statistical package of social science for 
windows (SPSS) and subjected to statistical analysis. 
Chi square tests are used for comparison of groups. 

Results and Discussion

The study sample consisted of 4355 patients, 
about 2070(47.5%) of children belonged to the age 
group between 6-9 years and 2285 (52.5%) of children 
belonged to the age group between 10-13 years (Graph 
-1). Among 4355, 2389(54.9%) of the children were 
boys and 1966(45.1%)of the children were girls (Graph 
-2). 

Among patients 4355 patients one hundred twenty 
nine (2.96%) had anterior crossbite, 58 (1.3%) were 
anterior crossbite with posterior crossbite and 4168 
(95.7%) with No crossbite (Graph -3). 

Children in group 6-9 years showed incidence of 
anterior crossbite(1.17%), 0.39% were anterior and 
posterior crossbite and 45.97% no crossbite. In the 
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age group between 10-13 years incidence of anterior 
crossbite is 1.79% followed by anterior and posterior 
crossbite (0.94%) and 49.74% of children had no 
crossbite (Graph-4). 

Anterior crossbite In relation to gender when 
analysed showed girls with incidence of 1.58% of 
anterior crossbite, 0.48% showed anterior crossbite 
along with posterior crossbite and 43.8% accounts 
for No crossbite. In males, 1.38% showed incidence 
of anterior crossbite, 0.85% showed both anterior and 
posterior crossbite, 52.63% with no crossbite (Graph -5). 

This study found that of 4355 patients attending 
the university hospital ,3.7% had anterior crossbite.The 
results of anterior crossbite are similar to the results of 
other studies conducted in Asian region26,27among the 
anterior crossbite patients The percentage of males is 
2.5% and females is 3.5% This fi ndings were similar 
to that reported among school children in Brazil28. This 
shows contrast result with the study performed children 
in kerala29 

Among the recorded crossbites,58(1.3%) were 
anterior cross with posterior crossbite and with a fi nding 
of 95.7% no crossbite cases. According to Dacosta 
et al.reported that 14.3% had coexisting of posterior 
crossbite which is not similar to the study it may be due 
to the small sample size of 85 and the patients with no 
crossbite is not included in the study30. The majority of 
the patients presenting with anterior crossbite have class 

1 molar relation. This fi nding is in agreement with that 
of other studies 31 32 

The present study showed that anterior crossbites 
were signifi cantly more frequently occurring than 
posterior crossbites.These fi ndings concur with fi ndings 
of dacosta30 Adegbite and Nnachetta33,34 in prevalence 
studies on Nigerian school children.According to results 
of this study incidence of crossbite is prevalent.This 
study serves as a step for planning necessary preventive, 
interceptive measures and helps in early correction of 
the malocclusion. This study provides baseline data 
enabling the dental practitioners to plan their treatment to 
avoid compromising the prognosis for later orthodontic 
treatment and even encourages development of normal 
occlusion.

This study is limited as it has only recorded 
malocclusion in the age group of 6-13 years which 
cannot be generalized to the entire population. Besides, 
orthodontically treated cases were not included which 
can underestimate the commonness of occlusal 
characteristics. Subjects are not available for direct 
examination.The examination is fairly based on 
photographs and case sheets available in the DIAS.

Further research is needed as anterior crossbite is 
a major esthetic and functional concern. Study can be 
extended for further diagnosis and treatment planning. 
Proper counselling on awareness of early correction is 
required.Thus the study serves as an evidence and adds 
to the consensus that can be utilised for further studies at 
the larger population and clinical studies. 

Graph 1 : Pie chart showing age distribution of children in sample population. Dark blue colour denotes 
children of age group between 6 to 9 years and brown colour denotes children of age group between 10 to 
13 years. 52.47% of the children belonged to the age group of 10 to 13 years and 47.53% of the children 

belonged to age group between 6 to 9 years. 
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Graph 2 : Pie chart showing gender distribution of children in sample population. Light green colour 
denotes boys and purple colour denotes girls. 54.86% of the children were boys and 45.14% of the children 

were girls. 

 

Graph -3 : Pie Chart showing prevalence of type of crossbite in study population where blue colour denotes 
anterior crossbite, red colour denotes anterior and posterior crossbite and green colour denotes no crossbite. 

Prevalence of anterior crossbite was 2.96%. 
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Graph 4: Barchart shows the association between various age groups and types of crossbite.X axis 
represents age group and Y axis represents frequency distribution of type of crossbite. Blue colour denotes 

anterior crossbite, red colour denotes anterior and posterior crossbite and green colour denotes no crossbite. 
The occurrence of anterior crossbite in children was more in age group between 10 to 13 years. Chi square 
test was done and the association was found to be signifi cant. (p value = 0.003 <0.05 statistically signifi cant). 

Graph -5: Barchart showing association of types of crossbite with gender. X axis represents gender and Y 
axis represents frequency of type of crossbite. Blue colour denotes anterior crossbite, Red colour denotes 

anterior and posterior crossbite and green colour denotes no crossbite. There was no difference in the 
type of crossbite between boys and girls. Chi square test was done and the association was found to be not 

signifi cant.(p value was =0.063 p>0.05 statistically not signifi cant). 
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Conclusion

Within the limits of this study, we observed that 
2.96% of the total patients showed prevalence of 
anterior crossbite. Anterior crossbite is observed to be 
more incident in the age group 10-13 years followed 
by 6-9 years. It is considerably significant to the dental 
specialist to examine the early signs of malocclusion 
particularly during developmental stage because of 
consistent occlusal changes that occur during the early 
growth of children. 
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Abstract
Chemiluminescent immunoassay is a modification of standard enzyme immunoassay which is a biochemical 
technique that has evolved to be used in recent times. Immunoassay is a diagnostic biochemical test used 
to quantify an analyte or a specific substance from blood or other body fluids. Electrochemiluminescence 
immunoassay (ECLIA) is a new developing method to determine antibodies in human being’s blood 
sample.this has evolved from various other immunoassay methods that were previously used for detection 
of enzyme/antibody etc. The test takes place following three principles. Electrochemiluminescence 
immunoassay testing has been used to detect many markers such as typhoid, cardiac, tumor markers and 
various infectious diseases in in-vitro analysis. It is also frequently used in the detection of recombinant 
specific treponemal antigens. Research articles were searched from search engines such as MeSH, pubMed, 
Core, Google Scholar, Cochrane etc. the time period considere was from 2000 - 2020 which is 20 years. 
Articles were studied and data were collected under different headings. In Spite of many advantages of 
immunoassays, they have some limitations. Immunoassays rely primarily on activity between analyte 
and the natural antibody, they may have more intrinsic imprecision than other methods used in medicine 
analysis. Biological markers might produce false positive results and usage of viral markers is still not found 
for the process of electrochemiluminescence immunoassay test. Late night salivary cortisol concentration, 
an indicator of cushing’s syndrome, is detected using this test. This research provides in-depth knowledge 
and awareness of electrochemiluminescence immunoassay tests and paves the way for better diagnostic 
methods for the future.
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test. 
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Introduction

Chemiluminescent immunoassay is a modification 
of standard enzyme immunoassay which is a biochemical 
technique that has evolved to be used in recent times. 
It is often used as a diagnostic tool in medicine1.It is 

expressed by a luminescence molecule which happens 
by the emission of visible or near to visible radiation 
that occurs due to transmission of electrons from excited 
state to ground state. The potential energy that is an 
indication of detection of an indicator2.

Immunoassay is a diagnostic biochemical test used 
to quantify an analyte or a specific substance from blood 
or other body fluids. The molecule observed by the 
immunoassay is frequently referred3 to as the analyte 
and in some instances proteins, although it may exist 
different sorts of atoms, of different types and sizes, as 
long as the specific antibody has sufficient attributes for 
the assay produced. Analyses in natural liquids e.g. serum 
or excrement are often assessed using immunoassays for 
medical and investigation purposes4.

DOI Number: 10.37506/ijfmt.v14i4.12426
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Electro chemiluminescence immuno assay is a new 
developing method to determine antibodies in human 
being’s blood sample.this has evolved from various 
other immunoassay methods that were previously used 
for detection of enzyme/antibody etc5 Determination 
of antibody is done by chemical reactivity with 
materials like ruthenium, osmium etc., that are coated 
on monoclonal antibodies and on reaction produce 
luminescent molecules hence the name. This production 
of luminescent molecules makes determination 
uncomplicated6.

The test takes place following three principles: 
Competitive principles for example small analytes, 
Sandwich principle for large analytes, Bridging principle 
for dilution of antibodies in the sample. All these three 
principles put together makes this test sensitive and 
less time consuming 7. Enhances like phenolic and its 
derivatives are used to ameliorate the sensitivity of the 
test to detect antibodies quicker. Every test follows a 
sequential procedure to express the result/analysis. Like 
wise electro chemiluminescence immuno assay also 
follows a fully automated procedure that reduces time 
and any errors possible 8.

The various advantages of electrochemiluminescence 
immunoassay test is that it is an extremely sensitive and 
time thrifty method to determine the antibody in the 
blood, which makes it a very potential test for many 
disease diagnosis. It is also automated so there are 
minimal or no errors possible while doing this test9. The 
chances of false positive and false negative results are 
obvious. Just like all any expediency having a negative 
aspect, viral markers10 and biological markers are still 
not usable in this method11. Enhancers that are used to 
improve the chemi-luminescent reaction are enzyme 
protectors which increase the time of exposure of light 
without much reduction in the intensity12.

Electrochemiluminescence immunoassay testing 
has been used to detect many markers such as typhoid, 
cardiac, tumor markers and various infectious diseases 
in in-vitro analysis. It is also frequently used in the 
detection of recombinant specific treponemal and some 
bacterial13,14 antigens. It is also helpful in detecting the 
prevalence of congenital hyperthyroidism.In addition the 
working dynamic range is wider compared to previous 
immuno assay methods. The relationship between the 

intensity of luminescence produced and the concentration 
of substance measured is one-dimensional15.

The importance and availability of such accurate 
results producing tests have to be known world wide 
which is why research on this test providing in-depth 
knowledge and awareness of the same paves path 
for better diagnostic methods for future.Research 
articles were searched from search engines such as 
MeSH, pubMed, Core, Google Scholar, Cochrane 
etc. the time period considere was from 2000 - 2020 
which is 20 years. Inclusion criteria for articles 
were electrochemiluminescence immunoassay test 
application, electrochemiluminescence immunoassay 
test for detection of various pathogenesis proteins and 
comparative studies between different immuno assay. 
Exclusion criterion was presence of other systemic 
diseases that causes complications in testing procedures. 
Articles were studied with standard quality assessment 
tool16 and data were collected under different headings 
such as electrochemiluminescence immunoassay 
sampling and its collection, Processing of sample, 
Analytics from Saliva, Advantages and Disadvantages. 
All the data were analysed thoroughly to conclude with 
the processing and analysis of electrochemiluminescence 
immunoassay test to provide a proper article on its 
working principle and give more evidence. 

E L E C T R O C H E M I L U M I N E S C E N C E 
IMMUNOASSAY - ECLIA

Electrochemiluminescence Immunoassay Sampling 
And Its Collection

Electrochemiluminescence detection is a 
combination of sensitivity, dynamic range, and 
convenience that is not matched by any other diagnostic 
method17. It is a biological assay involving multi array 
technology and electrochemiluminescence which 
increases the speed and density of information of 
biological assays. The procedure requires less time and 
effort18

Electrochemiluminescence immunoassay test is 
done on dried blood spots to detect the antibodies. 
Blood samples are collected in conventional methods 
and stored in plain vacutainers19. Serum and plasma 
are separated by centrifuging the blood for 20 minutes 
and then transferred to analyse Plasma collected with 
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anticoagulants and are centrifuged for 15 minutes and 
transferred to analyse. Anticoagulants used are sodium 
citrate, ethylenediaminetetraacetic acid (EDTA), 
heparin which are some commonly used blood thinning 
agents during sample collection. Sodium citrate 
chelates the free Calcium ions (Ca2+), and inhibits the 
coagulation of blood. Though it has the ability to do 
so they have weak anticoagulative effects and poor 
sensitivity20. Ethylenediaminetetraacetic acid (EDTA) 
also chelates the free Calcium ions (Ca2+), and inhibits 
coagulation. It doesn’t affect red blood cells but affects 
platelet aggregation. Cell preservation is optimum 
in Electrochemiluminescence immunoassay. High 
concentrations of ethylenediaminetetraacetic acid 
(EDTA) are hypertonic in comparison to red blood 
cells therefore high caution is required during collection 
of small amounts of blood samples as the red blood 
cells would shrink Heparin so far has been the best 
anticoagulant used for blood sample collection and 
storage. Heparin inhibits antithrombin III. It is a strong 
anti coagulant21. It is stable in high temperatures also. 
Heparin is hard to hemolyse and causes leukocytes 
aggregation. After blood samples are collected they are 
analysed for antibodies/ antigens22.

Processing of Samples

After collection of samples and separating them, 
the sample is firstly incubated with specific anti T3 
antibody labelled with ruthenium complex which is 
also known as biotinylated T3, along with Streptavidin 
coated paramagnetic microparticle23 Free binding sites 
of the labelled antibody are occupied by the formation 
of antigen - hapten complex and this whole complex is 
bound by micro-particles of biotin and streptavidin24. 
After the second incubation, the immune complexes 
are transferred to a measuring cell where the complexes 
are magnetically trapped on a working electrode25. The 
unbound reagent and sample are washed away with a 
buffer. In the reaction the chemiluminescent reaction is 
electrically estimated to produce light. The amount of 
light provided by the reaction is indirectly proportional 
to the concentration of antigen/ antibody present in the 
sample tested26.

Electrochemiluminescence immunoassay is Roche’s 
technology for detection by immunoassay27. Based on the 
combination of this technology and well designed specific 

and sensitive immunoassay electrochemiluminescence 
immunoassay test device provides reliable results. The 
use of ruthenium - complex and tripropylamine has 
led to the development of Electrochemiluminescence 
immunoassay. The reaction for detection of the reaction 
complex is stimulated by voltage applied to the sample 
solution which also facilitates for the precise control over 
the reaction. Electrochemiluminescence immunoassay 
technology follows many immunoassay principles while 
providing superior performance and better sensitive 
results28.

Analytics from Saliva

Saliva test or Salivaomics is a diagnostic procedure 
that involves biochemical laboratory analysis of saliva 
which is an important biological fluid that can be used 
for steroid assay and identification of various hormones 
and markers of endocrine, immunologic, inflammatory, 
infectious and other types of conditions. It is very useful 
for assaying steroid hormones like cortisol, genetic 
material like ribonucleic acid (RNA), proteins such as 
enzymes and antibiotics and a variety of other substances 
including natural metabolitesTesting of saliva is used 
for the screening of various conditions and diseases 
such as Cushing’s syndrome, anovulation, human 
immunodeficiency virus (HIV), cancer, etc29 it is one 
of the least invasive tests. They give the most reliable 
results. It is the best method for immediate detection 
of any condition as the oral fluid is well connected to 
the bloodstream. The proponents of saliva testing are 
that there is an ease in collection of sample, safety, 
non-invasiveness, affordability, accuracy and capacity 
to circumvent venipuncture. Collection of multiple 
samples 30can also be readily obtained. It is also useful 
for performing chronobiological assessment for long 
duration. Collection of passive drool facilitates large 
sample collection. It has the ability to freeze and the left 
over specimen can be used for future purposes. 

Late night salivary cortisol concentration is 
detected using this test. Late night salivary cortisol 
is an indicator of cushing’s syndrome. Therefore 
electrochemiluminescence immunoassay test is 
preferred for bio-screening. Late night salivary cortisol 
has an effect on endogenous hypercortisolism which in 
turn leads to adrenal incidentalomas31 When the salivary 
cortisol during the screening is very low, synthetic 
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glucocorticoids are added which cross reacts to give 
results for immune assay.When cortisone - cortisol 
ratio remains constant it is indicative of contamination 
by topical hydrocortisone. Late night salivary cortisol 
measurements every 6 months are essential for absence 
or recurrence of symptoms. Electrochemiluminescence 
immunoassay test is a wide spread, cost effective 
screening test for Cushing’s syndrome. It is also more 
advantageous being fully automated and less time 
consuming32.

Advantages 

Electrochemiluminescence immunoassay test is 
highly specific in recognition of antigens and antibodies 
and is used for detection of aflatoxin. Inexpensive 
practical screening is possible. It is a highly sensitive 
portable device. As there is absence of background 
optical signal there is an ease in control and the 
changing of electrode potential can be done manually 
to detect even ultra trace levels of antibodies. It has 
narrow emission bands which makes it highly sensitive.
The band range of absorption is extremely wide. It has 
high resistance to photo bleaching. Nano crystals are 
added as semiconductors that increase sensitivity and 
rapid analysis of samples is possible.Semiconductors 
that are added are nanomaterials containing Cadmium 
sulphide (CdS), Cadmium selenide (CdSe), Cadmium 
telluride (CdTe) etc. addition of these semiconductors 
facilitate label free biosensing by low density 
lipoproteins. Magnetic nanoparticles33 increase signal 
and sensitivity of immune devices. The simple precept 
for Electrochemiluminescence is that the luminescence 
substrate and the factor in the response lose electrons 
on the floor of an electrode, so as to be oxidized34. The 
electron donor loses a hydrogen ion (H+) to turn out to be 
a sturdy lowering agent, which reduces the luminescence 
substrate to the excited state, and then the luminescence 
substrate releases photons to return to the floor state34,35. 
This system is carried out persistently on the floor of the 
electrode, and photons are continuously launched to hold 
the substrate awareness constant. The detection scope of 
electrochemiluminescence immunoassay of this method 
is wider than that of Enzyme linked immunosorbent 
assay (ELISA).

Electrochemiluminescence or electrogenerated 
chemiluminescence is a kind of luminescence produced 

during electrochemical reactions between analytes and 
antigen/ antibody complexes in the reacting solutions. 
Intermediates that are produced undergo exthothermic 
reaction to produce an excited state that luminates 
upon relaxation to a lower - level state. This luminance 
of the emitted photon correlates to the energy gap 
between the excited and relaxed state of the molecules36. 
The advantages of immunoassays are their ability to 
concurrently check for multiple antigen/antibodies, give 
speedy results and take proper usage of confirmatory 
testing. However, immunoassays may cross-react 
with different antigen/antibodies and change in ability 
and specificity. Therefore, unexpected immunoassay 
effects should be translated with caution and verified by 
confirmatory tests37. 

Disadvantages

Though this test is extremely sensitive and helpful 
there are few disadvantages as well. Peroxydisulfate 
solution with dissolved oxygen makes it difficult for 
antibodies to bind to ruthenium etc. and in relatively 
scarce quantities makes it difficult to separate38. 
Convenient method is by immobilizing antibody by 
single electrode to greatest extent by its difficulty 
to graft as it deactivates/degenerates the antibody. 
High concentration of substance reduces the signaling 
capability as less enzymes are labelled with antigen and 
remaining settle in the bottom of the microtiter plate. 
When there is no catalysis of substrate there is no signal 
produced. High levels of ruthenium and other substances 
in multiple sites tend to cause loss of biological activity 
of molecules39.

In Spite of many advantages of immunoassays, they 
have some limitations. Immunoassays rely primarily 
on activity between analyte and the natural antibody, 
they may have more intrinsic imprecision than other 
methods used in medicine analysis40. The specificity of 
immunoassays is based on the protein directed to the 
analyte, yet some are not extremely specific/selective.
Due to the ruthenium complex coating done for 
electrochemiluminescence immunoassay it is extremely 
selective and gives better and accurate results. This 
shows a good innovative 41development in immunoassay 
generations.

Jie, Guifen, et al 2009 has stated that immuno 
sensor is better with biotinylated monoclonal 
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antibody labelled with ruthenium complex than plain 
antibodies42. Yao, Wu, et al 2008 has mentioned that 
electrochemiluminescence immunoassay tests are used 
for various diagnostic purposes such as monitoring the 
function of hormones, occurrence of any tumor markers, 
prevalence of infectious diseases by certain pathogens 
etc.43 Gagnon, N, et al 2018 has tested various principles 
that are followed by the test.44 Raff, H 2013 found that 
the particles like ruthenium, osmium etc are attached 
to agglutination, and the reporter molecules conjugate 
with target molecules. Non target molecules bind to 
antibodies.45 

CONCLUSION

Electrochemiluminescence immunoassay is a 
widely used diagnostic method to find pathogens 
from body fluid with the help of antigen - antibody 
complex and production of luminescence based on 
the reaction. It is also cost effective and consumes 
very less time. Simple errors are avoided as it is an 
automated process. It has high specificity compared to 
other immunoassays. It is helpful in detection of various 
markers like tumor marker, infectious pathogens etc. 
Semiconductors increase the sensitivity of the device. 
It has a wider detection scope compared to Enzyme 
linked immunosorbent assay (ELISA). This study has 
reviewed various uses and applications and unique 
features of electrochemiluminescence immunoassay 
test and provides in-depth knowledge in understanding 
the method of electrochemiluminescence immunoassay 
test and given better knowledge and open up any 
advancements and new ideas for further improvement in 
the diagnostic method.
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Abstract
Fixed Partial Denture is a restoration that is used or otherwise securely retained to natural teeth, tooth roots 
and dental implants abutments to furnish the primary support for the prosthesis. Tooth preparation for fixed 
dental prosthesis is a common procedure in clinical practice among general dentists should perform correctly. 
The aim of this present study was to evaluate the trends in the amount of tooth structure reduction in fixed 
partial denture done by dental students.Three thirteen patients were examined for the study. Each patient’s 
prepared teeth were noted under certain parameters. Data collection was taken from DIAS, a dental archive. 
Three thirteen patients’ details of fixed partial denture were taken and the collected datas statistically analysed 
by a software SPSS. The Parameters observed were over reduction,under reduction, rough surfaces ,pulpal 
damage and finish lines..Over reduction during tooth preparation was the most common error followed by 
pulpal damage ,rough surfaces and under reduction.However there was no statistically significant differences 
between undergraduate and postgraduate students with respect to all the above mentioned parameters. 
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Introduction

Tooth preparation for fixed partial prosthesis is a 
common procedure in clinical practice, which all general 
dentists should perform correctly 1. However, it could be 
difficult to always obtain a predictable result, especially 
for dental students or young doctors, they could make 
mistakes in their learning curve leading to inadequate 
results 2,3. Unlike other human substances, dental tissue 
doesn’t have regenerative capacity 4. Therefore the 
removal of dental biological material should be planned 
and executed with maximum attention 5. 

The purpose of a fixed prosthodontic therapy 
may vary from the restoration of a single tooth to the 
rehabilitation of the complete occlusion 6. A single tooth 
can be fully restored both functionally and aesthetically 
7. A missing tooth can be replaced by a fixed prosthesis, 
increasing patient masticatory competence and 
maintaining or improving dental arches function, often 
elevating a patient’s self-image 8,9. Tooth preparation 
should have specific geometrical characteristics to 
provide necessary retention and resistance to the 
vertical and lateral forces acting on the restoration 10. 
The most important element of retention is the presence 
of two opposing vertical surfaces 11. The axial walls 
of the preparation should taper slightly to allow the 
cementation of the artificial crown. The more parallel are 
the axial walls the greater is the retention 12. However, 
it is impossible to obtain parallel surfaces without 
producing undercuts.The longer is the preparation the 
greater is the retention 13. Teeth with larger diameter 
need a greater length to prevent dislodgement 14. Proper 
occlusal and axial reductions are essentials to provide 
enough space, allowing a good functional morphology 
and structural durability 15. Moreover, no more than 
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necessary dental tissues should be removed in order 
not to jeopardize tooth structure and retention of the 
restoration 16. However, it could be difficult to obtain 
always predictable results, especially for dental students 
or young doctors, they could make mistakes in their 
learning curve leading to inadequate results. The various 
factors to be considered while tooth preparation depends 
on the type of restoration, type of luting cement used, 
optimal aesthetic requirement, retention and resistance 
form, position of the margins, and tooth alignment 17. 
In-depth knowledge and an understanding of the various 
criteria is a prerequisite to the development of optimum 
tooth preparation. This enables a clinician to find a best 
combination of compromises among the applicable 
biological, mechanical, and esthetic considerations. 

Tooth preparation produces depth-orientation 
grooves on the vestibular and incisal surfaces, with a 
round-end tapered diamond as reference for removing 
tooth structure 18.The occlusal reduction is performed 
by removing the tooth portions between the orientation 
groves with the same bur. After the functional cusp bevel 
is made, a no. 17L bur is used to smooth the planes of the 
occlusal reduction 19. Three vertical groves are performed 
in the vestibular surface with a flat-end tapered diamond. 
All tissues between the depth-orientation channels are 
removed. The proximal reduction is performed with a 
needle narrow diamond, avoiding damage to the adjacent 
teeth. The lingual and proximal surfaces are then cut 
with a torpedo diamond. Different finishing lines may be 
created. A chamfer is considered the preferred choice for 
veneer metal restoration. Several Authors have shown 
how this finishing line exhibits the least stress, with the 
lowest failure rates. A shoulder finishing line is used for 
all-ceramic crowns, minimizing stresses with its width 

and preventing the possibility of the porcelain fracture 
20. However, it is the more destructive finishing line for 
the tooth tissues. On the other hand, the knife-edge is 
the more conservative finishing line, but it may result in 
an over-contoured restoration 21,22. The most demanding 
challenges for prosthodontists are the control of depth 
and direction of tissue removal. Hence, the aim of this 
present study was to evaluate the trends in the amount of 
tooth structure reduction in fixed partial dentures done 
by dental students. 

Materials and Methods 

This study is a retrospective cross sectional study. 
This study was conducted among patients who have 
undergone fixed partial denture procedure in Saveetha 
Dental hospital, chennai. It included demographic data 
of the patients of each individual. 

Data Collection - The data collection was done by 
reviewing the patients record for tooth preparations done 
for fixed partial dentures and analysed the data of 86000 
patients between June 2019 and March 2020. The fixed 
partial denture data collected was classified according 
to age, gender, pulpal damage, rough surface, over 
reduction ,under reduction and year of graduation . 

A customised examination was used to collect 
data and a specific table for collected data records was 
prepared. All the general examination and the clinical 
examination of patients are correlated and the data 
relevant to the topic and collected and tabulated. The 
data was then analysed using spss software, inference of 
the study is given below. 
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 Results and Discussion 

Pulpal damage during tooth preparation

Figure 1 - The bar graph shows the association of UG and PG students with respect to pulpal damage to the 
tooth and X axis represents frequency of pulpal damage and Y axis represents the number of UG and PG 
participants responded (Blue - Postgraduates) and (Green - Undergraduates). 140 postgraduates and 106 
undergraduates perceived to have no involvement of pulp during tooth preparation. Chi square test was 

done P value was found to be 0.552 (p value > 0.05, statistically not signifi cant). 

Rough surfaces during tooth preparation

Figure 2 - The bar graph shows the association of UG and PG students with respect to the rough and irregular 
surfaced tooth preparation. X axis represents frequency of rough and irregular surfaced tooth preparations and Y axis 
represents the number of UG and PG participants responded (Blue - Postgraduates) and (Green - Undergraduates).
Preparations done by postgraduates appear to have less irregular and rough surfaces than the undergraduates,however 
statistically signifi cant differences were not observed.(Pearson Chi square test;P=0.736,P>0.05). 
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 Over reduction during tooth preparation

Figure 3 - The bar graph shows association of UG and PG students with respect to the over reduction during 
tooth preparation. X axis represents frequency of over reduced and normal reduced tooth preparations 

and Y axis represents the number of UG and PG participants responded (Blue - Postgraduates) and 
(Green - Undergraduates). 104 postgraduates and 74 undergraduates are perceived to have over reduction 

than normal reduction. Chi square analysis was done and P value was found to be 0.864 (p value > 0.05, 
statistically not signifi cant). 

From the current study postgraduates have 
participated more than undergraduates. According to the 
study 23, done by Karlsen et al, it was found that the 
margin of restoration should be located near the gingiva, 
which doesn’t correlate with the current study. Most 
restorations have margins in the gingival crevice, and 
permanent tissue damage is common. The relationship 
between periodontal health and the restoration of teeth is 
intimate and inseparable. Although it is widely accepted 
that the best restorative margin is one that is placed 
coronal to marginal tissue. 

An adequate reduction of teeth will provide proper 
retention and resistance for the bridge to adapate 24. 
First phase in reduction technique includes : Axial and 
Occlusal reduction depth which is achieved by placing 
N°1 bur along the vestibular and oral gingival margin of 
the tooth. The round and fl at stopping surface of the bur 
doesn’t allow it to go beyond a depth of 1 mm.

The second phase is Actual reduction. Actual 
reduction of anterior teeth is done between the grooves 
with the N° 3 bur. The third phase is fi nishing line 
preparation. The N° 4 bur is utilized to plan the wrapping 
up line. The smooth proximal portion of the bur permits 
to utilize the axial surfaces of the cast to direct the dental 
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practitioner within the arrangement and the fourth phase 
is Tooth surface refining. The N° 5 bur refines the tooth 
surface. It is used to round the line angle of the stump 
and eliminates any undercut.

It is also proven that, non involvement of the 
pulp are the majority in the studies and it is good for 
better retention 25. Involvement of pulp during tooth 
preparation may lead to several complications during 
and after treatment, whereas anticipated exposures of 
abutment teeth pulp during tooth preparation is included 
in a patient’s treatment strategy regardless of whether 
or not teeth present with pulpal pathology, unanticipated 
exposure may create delays in treatment and necessitate 
reassessment of the treatment plan by the dentist and the 
patient. 

According to the studies 18,26, it says that tooth 
occlusal convergence is an essential criteria to be 
considered in tooth preparation. It shows the benefits 
of the control of depth and direction of tooth tissue 
removal as well as better definition of tooth finishing 
line.According to the studies 19,20, Renggli H and 
Valderhaung they suggested that pocket depth and loss of 
attachment are one of the main reasons for the failure of 
fixed partial dentures. Several studies indicated that poor 
marginal adaptation, subgingival margin placement, 
and over-contoured crowns can contribute to localized 
periodontal inflammation 27. 

According to the studies 28, it was proven that 
presence of rough surface in the prepared teeth may 
provide better resistance and retention for the teeth, 
which is contradictory to the current study 29. Failure of 
tooth preparation leads to damage or rough surface of 
the teeth. Rough margins reduce adaptation. 

According to the study done by Syu JZ et al 30, it was 
seen that fit of the patients depends upon the finish line 
that is given to the prepared teeth. In our current study, 
the majority of the students have obtained shoulder 
finish line, which helps in stress concentration lesser 
than classical shoulder 31. Shoulder finish line provides 
less distortion of crown margins, adequate bulk, good 
crown contours, and can attain good esthetics. Shoulder 
with bevel is given to get proper marginal adaptation and 
the bulk of the material border. 

Conclusion

Within the limits of present study, over reduction 
during tooth preparation was the most common error 
followed by pulpal damage ,rough surfaces and under 
reduction. However there were no statistically significant 
differences between undergraduate and postgraduate 
students with respect to all the above mentioned 
parameters. 
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Abstract
Periodontal abscess is a frequently occurring condition in the oral cavity in which periodontal tissue such as 
bone, cementum, periodontal ligament and gingival are destroyed. It is more often than not associated with 
periodontal pockets and periodontitis and is a marker of active bone destruction in the periodontal region. 
It is the third most frequent dental emergency and its treatment has been a challenge for many years. The 
aim of this study is to assess the prevalence of periodontal abscess among patients reporting to a Dental 
University Hospital, Chennai. A retrospective cross-sectional study was conducted after reviewing patient 
records and analysing the data of 86000 patients between June 2019 and March 2020. Microsoft Excel® 
Data spreadsheet was used to tabulate the data. The variables involved were gender, age group, site and 
chief complaint. Data was then exported to the Statistical Package for Social Sciences (SPSS) for Windows 
(Version 19, 2010) for further analysis. The age groups were 11-20 years, 21-30 years, 31-40 years, 41-50 
years, 51-60 years, 61-70 years and 71-80 years. From the data analysed through the Statistical Package 
for Social Sciences (SPSS) for Windows (Version 19, 2010), it was observed that the overall incidence of 
periodontal abscess was higher in males (68.2%) than females (31.8%). 31-40 year olds had the highest 
incidence at 39.4%. The most common site was sextant 4 (22.7%). Pain was the most observed complaint 
(45.5%). Most common site of occurrence was sextant 1 in males and sextant 4 in females. (Chi square = 
0.832 < expected value of 2.55, data is statistically significant) Within the limitations of the current study, 
periodontal abscess has a male predilection between age group 31-40 years with most common site being 
sextant 4. Pain was the most common symptom reported.

Keywords: Periodontal abscess, pain, bacterial infection, lower anterior teeth etc.

Introduction 

Periodontal abscess is a localised acute bacterial 
infection which is confined to the tissues of the 
periodontium.1 It is a distinctive process occurring in 
the periodontium and not the tooth pulp, resulting in 
localised collection of pus and communicating with the 
oral cavity through the gingival sulcus. Based on the 
course of the disease it can have both acute and chronic 
origin.2 Release of reactive oxygen species leads to 
heightened oxidative damage to gingival tissue, alveolar 
bone and periodontal ligament.3 Cytomegalovirus and 
EBV have often been found in periodontal lesions.4,5

It is a moderately painful clinical condition which 
demands emergency treatment in over 60% patients. The 
abscess teeth with severe destruction, associated with 
deep periodontal probing depths, mobility, bleeding and 
suppuration.6

The prevalence of periodontal abscess is relatively 
high in the general population and it can affect the 
prognosis of the infected tooth.7,8 Among all emergency 
dental conditions periodontal abscess represents 
approximately 8% of all in the world.9 It is also the third 
most common dental emergency preceded by pulpal 
infection and pericoronitis.10 Porphyromonas gingivalis, 
Prevotella intermedia, and other Prevotella spp. are the 
predominant bacteria of human periodontal abscesses. 

DOI Number: 10.37506/ijfmt.v14i4.12428
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They are generally present in the oral cavity at various 
sites such as mucosa, saliva, pockets etc. 11,12

The most commonly involved teeth in the periodontal 
abscess have been reported as lower anterior teeth, upper 
anterior teeth and lower molars.7 Periodontal abscess in 
impacted third molars can have multiple complications 
and have poor prognosis.13 Ankyloglossia restricts 
the cleansing activity of saliva leading to gingivitis 
and periodontal abnormalities.14 The prevalence of 
periodontal abscess increases with age and it has a 
higher frequency in males than in females.15

Periodontal abscess if not treated in time can also 
lead to loss of a tooth. In such cases more furcated teeth 
are lost than non furcated teeth. Although periodontal 
abscesses are more common in anterior teeth the 
prevalence is found to be higher in posterior teeth due to 
furcation involvement.16

Members of the MMP family are known to cause 
local tissue breakdown and play an important role in 
periodontal abscess formation.17 Often, due to close 
proximity, squamous cell carcinoma 18,19, proliferative 
leukoplakia20, inflammatory myofibroblastic tumour21, 
tongue carcinoma22 mimic benign inflammatory 
conditions such as dentoalveolar abscess, periodontal 
abscess etc. leading to misdiagnosis. Other differential 
diagnosis for periodontal abscess include pyogenic 
granuloma, peripheral giant cell granuloma etc. 23 

The aim of the current study is to find the prevalence 
of periodontal abscess in the patients reporting to the 
outpatient department of Saveetha Dental College and 
Hospitals, Chennai.

Materials and Methods

Study Design And Setting

This is a retrospective cross-sectional study in which 
patient records from a Dental University Hospital were 
obtained. Data was collected for patients reporting to the 
Department of Periodontology from June 2019- April 
2020 who were diagnosed with periodontal abscess.

Data Collection

A total of 66 cases of periodontal abscess (n=66) 
were identified after reviewing and analysing the data 
of 86000 patients. The inclusion criteria was patients 

of all age groups and genders with periodontal abscess. 
Other relevant data such as gender, age, chief complaint, 
patient ID. were also recorded. Clinical photos and 
radiographs were used to verify the site of abscess. Data 
was also verified by an external reviewer.

Statistical Analysis

Data was recorded in Microsoft Excel® and later 
exported to the Statistical Package for Social Sciences 
after proper coding of the variables involved. Parameters 
included were gender, age, site and chief complaint 
including pain, swelling, pain with pus discharge, 
mobile teeth, pain with mobile teeth, pain with swelling 
and pus discharge, carious tooth, pain with swelling, 
food lodgement, missing teeth, pain with swelling and 
bleeding gums, pain with burning sensation, and pus 
discharge respectively.

Thereafter, the data was subjected to statistical 
analysis using Statistical Package for Social Sciences 
(SPSS) for Windows (Version 19, 2010). Chi square 
test was employed with the level of significance set at 
p<0.05.

Results and Discussion

The sample size was n=66. The age distribution 
was 11-20 years (3%), 21-30 yrs (12.1%), 31-40 yrs 
(39.4%), 41-50 yrs (22.7%), 51-60 yrs (15.2%), 61-70 
yrs (6.1%) and 71-80 yrs (1.5%). (Table 1) The gender 
distribution was Males (68.2%) and Females (31.8%). 
(Table 2) Incidence of periodontal abscess at various 
sites was sextant 1 (21.2%), sextant 2 (13.6%), sextant 
3 (12.1%), sextant 4 (22.7%), sextant 5 (12.1%) and 
sextant 6 (18.2%). (Table 3) The chief complaint of 
reporting patients were distributed as Pain (45.5%), 
swelling (9.1%), pain with pus discharge (1.5%), mobile 
teeth (7.6%), pain with mobile teeth (1.5%), pain with 
swelling and pus discharge (1.5%), decayed tooth 
(4.5%), pain with swelling (18.2%), food lodgement 
(3%), missing teeth (1.5%), pain with swelling and 
bleeding gums (3%), pain with burning sensation (1.5%) 
and pus discharge (1.5%). (Table 4) The most common 
site was upper right posterior teeth in males and lower 
left posterior teeth in females. (Chi square = 0.832 < 
expected value of 2.55) (Graph 1) 

The site of occurrence was found to be most 
common in age group 11-20 years was sextant 2 and 5, 
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in 21-30 years was sextant 4 and 6, in 31-40 years was 
sextant 1 and 4, in 41-50 years was sextant 4, in 51-60 
years was sextant 1, in 61-70 years was sextant 3, 4, 5, 6 
and in 71-80 years was sextant 3. (p=0.500, p>0.05data 
is statistically not significant) (Graph 2) 

Among all age groups the most common chief 
complaint was reported pain except for the group of 71-
80 year olds where the most common complaint was 

pain with swelling. (p=0.996, p>0.05, data is statistically 
not significant) (Graph 4) 

At each site of periodontal abscess the most common 
chief complaint associated with it was pain except for 
sextant 4 where the most common complaint was pain 
with swelling. (p=0.802, p>0.05, data is statistically not 
significant) (Graph 3) 

Table 1: Table showing frequency and percentage distribution of age in patients with periodontal abscess 
among patients reporting to the outpatient department of a Dental University Hospital, Chennai, India. 11-
20 years (3%), 21-30 yrs (12.1%), 31-40 yrs (39.4%), 41-50 yrs (22.7%), 51-60 yrs (15.2%), 61-70 yrs (6.1%) 

and 71-80 yrs (1.5%) 

Age groups Frequency Percent

11-20 years 2 3.0

21-30 years 8 12.1

31-40 years 26 39.4

41-50 years 15 22.7

51-60 years 10 15.2

61-70 years 4 6.1

71-80 years 1 1.5

Total 66 100.0
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Table 2: Table showing frequency and percentage distribution of gender among patients with periodontal 
abscess reporting to the outpatient department of a Dental University Hospital, Chennai, India. Females 

31.8%, Males 68.2% 

Gender Frequency Percent

Male 45 68.2

Female 21 31.8

Total 66 100.0

 

Table 3: Table showing frequency and percentage of distribution of site of occurrence of periodontal abscess 
patients reporting to the outpatient department of a Dental University Hospital, Chennai, India. sextant 1 
(21.2%), sextant 2 (13.6%), sextant 3 (12.1%), sextant 4 (22.7%), sextant 5 (12.1%) and sextant 6 (18.2%) 

Site Frequency Percent

Sextant 1 14 21.2

Sextant 2 9 13.6

Sextant 3 8 12.1

Sextant 4 15 22.7

Sextant 5 8 12.1

Sextant 6 12 18.2

Total 66 100.0
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Table 4: Table showing frequency and percentage of distribution of chief complaint in patients with 
periodontal abscess reporting to a Dental University Hospital, Chennai, India. Pain (45.5%), swelling 
(9.1%), pain with pus discharge (1.5%), mobile teeth (7.6%), pain with mobile teeth (1.5%), pain with 

swelling and pus discharge (1.5%), decayed tooth (4.5%), pain with swelling (18.2%), food lodgement (3%), 
missing teeth (1.5%), pain with swelling and bleeding gums (3%), pain with burning sensation (1.5%) and 

pus discharge (1.5%) 

Chief complaint Frequency Percent

Pain 30 45.5

Swelling 6 9.1

Pain and pus discharge 1 1.5

Mobile teeth 5 7.6

Pain and mobile teeth 1 1.5

Pain, swelling and pus discharge 1 1.5

Decayed tooth 3 4.5

Pain and swelling 12 18.2

Food lodgement 2 3.0

Missing teeth 1 1.5

Pain, swelling and bleeding gums 2 3.0

Pain and burning sensation 1 1.5

Pus discharge 1 1.5

Total 66 100.0
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Graph 1: Bar graph showing frequency of distribution of site of periodontal abscess in males and females. 
X axis denotes gender and Y axis denotes number of cases of periodontal abscess. This graph shows the 
number of cases of periodontal abscess in each sextant among males and females in patients reporting to 
a Dental University Hospital, Chennai, India. Blue colour represents sextant 1, green represents sextant 
2, white represents sextant 3, purple represents sextant 4, yellow represents sextant 5 and red represents 

sextant 6. At all sites periodontal abscess occurs more commonly in males except at sextant 3 where there is 
equal predilection. However this data is statistically not significant. (Chi-square test; p-value=0.832; p>0.05; 

statistically not significant) 
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Graph 2: Bar graph showing frequency of distribution of site of periodontal abscess in different age groups. 
X axis denotes age group and Y axis denotes number of cases of periodontal abscess. This graph shows the 

number of cases of periodontal abscess in each sextant in different age groups among patients reporting 
to a Dental University Hospital, Chennai, India. Blue colour represents sextant 1, green represents sextant 
2, white represents sextant 3, purple represents sextant 4, yellow represents sextant 5 and red represents 
sextant 6. Most common site of periodontal abscess in age group 11-20 years was sextant 2 and 5, in 21-30 
years was sextant 4 and 6, in 31-40 years was sextant 1 and 4, in 41-50 years was sextant 4, in 51-60 years 
was sextant 1, in 61-70 years was sextant 3, 4, 5, 6 and in 71-80 years was sextant 3. However this data is 

statistically not significant. (Chi-square test; p-value=0.500; p>0.05; statistically not significant) 
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Graph 3: Bar graph showing frequency of distribution of chief complaints at each site. 

X axis denotes site of periodontal abscess and Y axis denotes number of cases of periodontal abscess. Dark blue 
represents pain, light green represents swelling, light brown represents pain with pus discharge, purple represents 
mobile teeth, yellow represents pain with mobile teeth, red represents pain with swelling and pus discharge, 
cyan represents decayed tooth, grey represents pain with swelling, indigo represents food lodgement, dark green 
represents missing teeth, orange represents pain with swelling and bleeding gums, lilac represents pain with burning 
sensation and light blue represents pus discharge. Pain is the most common symptom at all sites. However this data 
is statistically not significant. (Chi-square test; p-value=0.996; p>0.05; statistically not significant) 
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Graph 4: Bar graph showing frequency of distribution of chief complaints within each age group. 

X axis denotes age group and Y axis denotes number 
of cases of periodontal abscess. Dark blue represents pain, 
light green represents swelling, light brown represents 
pain with pus discharge, purple represents mobile teeth, 
yellow represents pain with mobile teeth, red represents 
pain with swelling and pus discharge, cyan represents 
decayed tooth, grey represents pain with swelling, 
indigo represents food lodgement, dark green represents 
missing teeth, orange represents pain with swelling 
and bleeding gums, lilac represents pain with burning 
sensation and light blue represents pus discharge. Pain 
is the most common symptom in all age groups except 
in 71-80 year olds where pain with swelling was seen 
more commonly. However this data is statistically not 
significant. (Chi-square test; p-value=0.802; p>0.05; 
statistically not significant) 

In the present study the prevalence of periodontal 
abscess based on gender was observed to have a higher 
male predilection. There was a higher incidence in males 
at 68.2% while females were at 31.8%. A study done 
by Al. Zaidi et. al. stated similar findings with a higher 
percentage of involvement in males than females.15 
Such a finding has been related to the higher prevalence 
of oral habits such as smoking among males when 
compared to females. Although the relation between 
smoking and periodontal abscess also exists among the 
female population.24

The most common complaint of the reporting 
patients was observed to be pain (45.5%), followed 
by pain with swelling (18.2%) and swelling only at 
9.1%. Pain with and without other symptoms were 
seen in overall 72.7% cases. Azodo et. al. stated that 
most patients with periodontal abscess reported severe, 
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spontaneous, throbbing, radiating or non-radiating types 
of pain which was relieved temporarily on usage of 
analgesics.25 In another study by Herrera D et. al. 90% 
of patients with periodontal abscess reported with pain.26 
Study conducted by Ibrahem 2008, 90% of the patients 
reported pain and more than 75% of the abscesses had 
moderate to severe scores related to swelling, edema 
and redness. Bleeding occurred in all abscesses, while 
suppuration was detected in 70% and 85% of teeth.27 
Pain, swelling and erythema were noted to be the most 
common symptoms by Shweta et al. 2013. 28

The most common site affected by periodontal 
abscess were found to be sextants 1, 3, 4, 6 – 74.2% all 
of which include the premolars and molar. Studies done 
by Azodo et. al. and Pop MM et. al. all state that the most 
common site of periodontal abscess is posterior teeth.25,6 
69% of periodontal abscesses were associated with a 
molar tooth in a study by Herrera et al.26 According to 
Lee 2011 more posterior teeth involved with periodontal 
abscess (64%) as compared to anterior teeth (36%).29 
However, there are other studies such as one by Arowojolu 
MO et. al which states that the most common site in 
decreasing order of incidence is – lower incisors, upper 
incisors, upper first molars, upper second molars, lower 
molars and premolars and finally canines.30 Jaramillo A 
et. al. also stated that the most commonly affected teeth 
were lower anterior teeth, upper anterior teeth and lower 
molars.7 These studies are contradictory to our findings. 
A possible reason for such an opposing finding could be 
that in old age the immune responses of a person fades 
which leads to infection at unfavourable sites as well.31 
The higher prevalence of posterior teeth could be due 
to the furcation involvement.6 Another study by Gary 
JL et. al. stated that maxillary incisors and premolars 
have the lowest rate of involvement.32 According 
to Chace and Low in 1993 the majority of teeth with 
periodontal abscesses extracted due to poor prognosis 
were maxillary second molars (38.2%), followed by 
maxillary first molars (25.5%), and mandibular second 
molars (16.4%). 33

In the current study periodontal abscess is most 
commonly seen in the middle age group (31-40 years) at 
approximately 40%. Studies by Tadjoedin FM et. al. has 
shown that periodontal diseases increase in incidence 
as the person ages.34 It has also been noted that chronic 
hyperglycemia such as in case of diabetes mellitus may 

trigger deficiencies in the immune system, increasing the 
risk of infections, including in the oral cavity. 35

Periodontal abscess is highly prevalent in the 
population and should be managed at the earliest as its 
most common presenting feature is pain and swelling 
which causes extreme discomfort to the patient. 
If not treated at an early stage it can cause various 
complications such as septicemia, cavernous sinus 
thrombosis, brain abscess, shock, mandibular fracture 
and in some cases death. Periodontal abscess and its 
complications thus become a substantial burden on 
individuals, communities, and the health-care system.28 
A clinician should take these factors into consideration 
while treating a patient.

Limitations

This study is of shorter duration and limited 
population as it was conducted only among the South 
Indian population. The small size was small and thus the 
results obtained cannot be generalized. So, to ascertain 
the findings of our study we have to do further studies 
in the future with large sample size and longer duration.

Future Scope

The future scope of the study will be better and 
will yield accurate results if different ethnic groups are 
considered along with a larger sample size.

Conclusion

Within the limits of the study, it can be concluded 
that among the patients of Saveetha Dental College, the 
prevalence of periodontal abscess is higher in males of 
middle age group. The most common symptom is pain 
and the most common site of occurrence is upper right 
posterior teeth among males and lower left posterior 
teeth among females.
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Abstract
Vitamin C is an important micronutrient for humans with pleiotropic function associated with its ability to 
donate electrons. It is a potent antioxidant and a cofactor for a family of biosynthetic and gene regulatory 
enzymes. Vitamin C contributes to immune system defense by supporting various cellular functions of 
both the innate and adaptive immune system. Vitamin C supports epithelial barrier function against 
environmental oxidative stress. Vitamin C accumulates in phagocytic cells like neutrophils, and may 
enhance chemotaxis, phagocytosis, generation of reactive oxygen species and ultimately microbial killing. 
It is also needed for apoptosis and clearance of the spent neutrophils from sites of infection by macrophages. 
Vitamin C deficiency leads to impaired immunity and better susceptibility to infections. In turn infections 
significantly impact on Vitamin C levels thanks to enhanced inflammation and metabolic requirements. In 
contrast treatment of established infections requires a significantly higher dose of vitamin to catch up on 
the increased inflammatory response and metabolic demand.one of the most reasons people take vitamin c 
supplements is to spice up their immunity as vitamin C is involved in many parts of the immune system. 
First, vitamin c helps encourage the assembly of white blood cells known as lymphocytes and phagocytes 
which helps to protect the body against various infections. Vitamin C is a strong antioxidant that can boost 
blood antioxidant levels and vitamin c rich foods and supplements have been linked to reduce blood uric 
acid levels. Many studies show vitamin c intake lower risk of several cancers and also reduced risks of eye 
diseases . Vitamin Cis an essential nutrient for healthy immune function. The main aim of the paper is to 
know the role of Vitamin C in immune function of the human body. 
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Introduction 

The immune system may be a multifaceted and 
complicated network of specialised organs, tissues, cells, 
proteins and chemicals, which has evolved so as to guard 
the host from a variety of pathogens such as bacteria, 
viruses, fungi and parasites as well as cancer cells1,2. 

It can be divided into epithelial barriers and cellular 
and humoral constituents if either innate and acquired 
immunity3. These constituents are intact in multiple 
and highly complex ways4. More than half a century 
of research has shown Vitamin C to be a crucial player 
in various aspects of the immune system, particularly 
immune cell function. Vitamin C is an essential nutrient 
which cannot be synthesized by humans due to loss of a 
key enzyme in the biosynthetic pathway5. Severe Vitamin 
C deficiency leads to the doubtless fatal disease scurvy. 
Scurvy is characterized by weakening of collagenous 
structure resulting in poor wound healing and impaired 
immunity. Individuals with scurvy are highly susceptible 
to potentially fatal disease such as pneumonia In turn 
infections can significantly impact on Vitamin C 
levels due to enhanced inflammation and metabolic 
requirements6. Early on it was noted that scurvy often 
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followed infectious epidemics in population epidemics 
in population and cases of scurvy have been reported 
following respiratory infection7–9. This is particularly 
for individuals who are already malnutritioned.Although 
the amount of Vitamin C required to prevent scurvy 
is relatively low(i.e 10mg/day)10. The recommended 
dietary intake for Vitamin C is up to one hundred fold 
higher than other vitamins 11. A diet that supplies 100-
200mg/day of Vitamin C provides adequate intake is 
required to preve hypervitaminosis . Vitamin C has a 
number of activities that could conceivably contribute to 
the immune modulating effects. It is a highly effective 
antioxidant, thanks to its ability to readily donate 
electrons, thus protecting important biomolecules 
[proteins, lipids, carbohydrates and nucleic acids] 
from damage by oxidants generated during normal 
cell metabolism and through exposure to toxins and 
population. Vitamin C is also a cofactor for a family 
biosynthetic and the gene regulatory monooxygenase 
and dioxygenase enzymes. The vitamin has long been 
known as a cofactor for the lysyl and prolyl hydroxylase 
required for stabilization of the tertiary structure of 
collagen and is a cofactor for two hydrolysis involved 
in carnitine biosynthesis, a molecule required for 
transport of fatty acid into mitochondria for generation if 
metabolic energy. Vitamin C in the regulations of gene 
transcription 12 . And cell signaling pathway through 
regulation of transcription factor activity and epigenetic 
marks. Our review explores various roles of Vitamin C 
in the immune system including barrier integrity and 
wound healing and leucocyte function and modulating 
effects of Vitamin C in the context of infection conditions 
leading to Vitamin C insufficiency13. 

A Review type of study is to understand the 
significant role of Vitamin C in immune function of the 
human body by retrieving related articles. The sampling 

data collection search engines are pub med, google 
scholar,research gateway and so on. Inclusion Criterias 
included are articles related to vitamins, Vitamin C, 
human body, immune function and exclusion criteria 
are articles not related to human body and immune 
functions. 

VITAMIN C IN HUMAN IMMUNE 
FUNCTIONS

Functions of Immune System

The function of the precise immune response is 
aimed towards a lively removal of foreign antigen. In the 
case of cellular immunity, T.helper effector cells function 
in the active requirement of cells, such as macrophages 
which phagocytize and remove foreign substances. 
Cytotoxic cells bind foreign antigen bearing cells and 
kill them14. This is especially an advantage in the case of 
replicating agents such as viruses because it can limit the 
spread of the virus. The function of B cells is to produce 
antibodies which binds antigen and facilitates its 
removal from the body15. An antibody / antigen complex 
can initiate a spread of various processes aimed toward 
antigen elimination including facilitative, phagocytosis 
complement activation, antibody dependent cellular 
cytotoxicity and mastocyte degranulation. The entire 
process is finely turned. There are a variety of regulatory 
mechanisms involved in its control of immune responses 
including T suppressor cells, anti-idiotypic regulation 
and antigen elimination16. This regulatory control is 
critical in avoiding lymphoproliferative disease and 
immunopathologic response. When immune responses 
result in disease they are formed hypersensitivities . The 
ultimate function of the response is to provide protection 
from foreign substances. Since there are a variety of 
important steps and regulations in the immune system17. 
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Table 1: Role of Vitamin C in Immune mechanisms. 

Immune system Function of Vitamin C

Epithelial barriers
Enhances collagen synthesis and stabilization

Protect against ROS induced damage
Shortens time to wound healing in patients

Phagocytes

Act as an antioxidant
Enhance motility/chemotaxis

Enhance phagocytosis
Facilitate Apoptosis
Decrease Necrosis

B and T lymphocyte
Enhance differentiation and proliferation

Enhance antibody levels

Inflammatory mediators
Modulate cytokine production

Decrease histamine levels

Barrier Integrity and Wound Healing

The skin has numerous essential functions, the 
primary of which is to act as a barrier against external 
insults including pathogens 18. Skin contains kill molar 
concentrations of Vitamin C with higher levels found 
in the epidermis than the dermis(Table 1) 19. Vitamin C 
is actively accumulated into the epidermal and dermal 
cells20,21 via the two sodium dependent Vitamin C 
transporter22. Clues to the role of Vitamin C in skin come 
from the symptoms of Vitamin C deficiency scurvy 
which is characterized by bleeding gums, brushing 
and impaired wound healing 23. These symptoms are 
thought to be a result of the role of vitamin C as a 
cofactor for the prolyl and lysyl hydroxylase enzymes 
that stabilize tertiary structure of collagen24. Cell culture 
and preclinical studies have indicated that Vitamin 
C enhances epithelial barrier function via number of 
different mechanisms 2526. 

Vitamin C Insufficiency Conditions 

Numerous environmental healthy conditions can 
have an impact on Vitamin C status. Tobacco smoke is 
an underestimated pollutant in many parts of the world. 

Both smokers and passive smokers have lower plasma 
and leukocyte Vitamin C levels than non –smokers. The 
antioxidant property of vitamin c enables it to protect 
lung cells exposed to oxidants and oxidant mediated 
damage caused by various pollutants, heavy metals, 
pesticides and xenobiotics 27.Individuals with diabetes 
are of greater risk of common infections . A decrease in 
plasma vitamin C reading has been observed in studies 
of type 2 diabetes and a major cause for increased 
Vitamin C in type 2 diabetes is thought to be the high 
level of oxidation stress caused by hyperglycemia28. 
Elderly people are particularly susceptible to infections 
due to immunosenescence and decreased immune cell 
function29. 

Vitamin C and Leukocyte Function 

Leukocytes like neutrophils and monocytes actively 
accumulate vitamin C against a degree gradient, 
leading to values that are 50-100 fold above plasma 
concentration30. These cells accumulate Vitamin C 
concentration at a dietary intake of 0-100mg/day]. DHA 
is then rapidly reduced to ascorbate intra cellularly 
to give levels of about 10mm. It is believed that the 
accumulation of such high Vitamin C concentrations 
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indicates function within these cells31. Thus Vitamin C 
could modulate redox-sensitive cell signaling pathways 
or by directly protecting important cell structural 
components3233. 

Vitamin C and Infection

A major symptom of the Vitamin C deficiency 
disease scurvy is the marked susceptibility to infections, 
particularly of the respiratory tract with pneumonia of 
the respiratory tract with pneumonia being one of the 
most frequent complications of scurvy and a major cause 
of death 3435.Cases of acute lung infection have shown 
rapid clearance of chest x-rays following administration 
of intravenous Vitamin C36. Beneficial effects of Vitamin 
C on recovery are noted in pneumonia. An elderly person 
hospitalized because of pneumonia, who was determined 
to have very low Vitamin C levels37. Administration of 
Vitamin C reduced the respiratory symptom score in the 
mare severe patients. It is likely that the low Vitamin C 
levels observed during respiratory infections are both a 
cause and consequence of the diseases38. 

Some others Benefits of Vitamin C

Cardiovascular health: Vitamin C may widen 
the blood vessels and this could help protect against 
heart disease and hypertension or high blood pressure. 
Cholesterol levels: There are found to be lower in 
individuals with adequate levels of Vitamin C39. Cataract: 
Vitamin C may help lower the risk of cataracts as well 
as age related macular degeneration . Anemia: Vitamin 
C enhances the absorption of ironLead levels may be 
reduced if there is an adequate intake of Vitamin C 40. In 
dental disorders the role of Vitamin C in stabilizing the 
collagen and prevents gum bleeding41. As an antioxidant 
Vitamin C acts as an anticancer agent also42. 

Vitamin C is a key for a strong and well-functioning 
immune system Vitamin C supports the production of 
interferons. Interferons are produced when the presence 
of pathogens is detected. They facilitate the ability of cells 
to initiate protection of cellular defenses4344. Vitamin C 
enhances the function of phagocytes. Phagocytes are a 
kind of white cells that surround pathogens and other 
dangerous particles; once the intruders are captured they 
are digested and neutralized enzymatically45. Some of 
the primary cells of the immune system have levels of 
Vitamin C upto 80 times higher than levels found in 

plasma. Vitamin C inhibits apoptosis of various forms 
of T lymphocytes. Vitamin C increases the assembly of 
13 lymphocytes. Vitamin C increases the assembly and 
activity of antibodies. Good antibody function is vital 
for a healthy immune system 46. Vitamin C supports 
the activity of natural killer cells. Natural killer cells 
are small lymphocytes which will attack directly cells 
such as cancer cells and kill them47. Vitamin C can 
make bacterial membranes more permeable to some 
antibiotics Vitamin C is a fanatical supporter of healthy 
immune function46,47.

Conclusion 

Overall Vitamin C appears to exert a mass of 
beneficial effects on cellular functions of both the innate 
and adaptive immune system. Although Vitamin C 
may be a patent antioxidant protecting the body against 
endogenous exogenous oxidative challenges. It’s likely 
that its action as a cofactor for varied biosynthetic and 
gene regulatory enzymes plays a key role in immune-
modulating effects. It’s apparent that Vitamin C is 
important for the immune system to mount and sustain 
an adequate response against pathogens, while avoiding 
excessive damage to the host. Epidemiological studies 
indicate that hypovitaminosis C remains relatively 
common worldwide and Vitamin C deficiency is the 
fourth leading deficiency. Ensuring adequate intake of 
vitamin through the diet or via supplements especially 
in groups such as the elderly or in individuals exposed 
to risk factors for Vitamin C insufficiency is required 
for proper immune function and resistance to infections. 
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Abstract
Oxidative stress is caused by an imbalance between production and accumulation of oxygen reactive species 
in cells and tissues which can lead to various neuronal degenerative diseases and also oral diseases such as 
periodontitis and dental caries. Long term inflammation can lead to an inflammatory disease which is also 
due to impairment of the immune system in healthy tissue. In oral cavity it may cause conditions such as 
periodontitis, gingivitis.The aim of the study was to assess the knowledge and awareness regarding oxidative 
stress and inflammatory disease among dental students . A survey was conducted among 100 dental students 
in a private dental college. The questionnaire was circulated through google forms. Ten questions related 
to oxidative stress and inflammatory disease were included in the study and the responses were collected 
and analysed using SPSS.Chi-Square test was carried out and p <0.05 was considered as significant. It was 
observed that 80% of students were aware about increase in oxidative stress and 60% of students were aware 
of oral disease such as periodontitis which helps in treatment plan of the patients .85% of students thinks that 
stress was also one of the reasons for increasing oxidative stress.80% of students were with the opinion that 
increased oxidative stress increase the chance of getting various inflammatory disease.50% of students were 
aware that using antioxidant supplements increase the survival rate of patient and showed better therapeutic 
response.It was observed that students were aware of clinical symptoms and the effects of oxidative stress in 
oral health and various reasons for causing inflammatory disease. However, still more knowledge regarding 
this will help in early diagnosing of disease caused by oxidative stress and inflammatory disease. 

Keywords: Oxidative stress; inflammatory disease ; oral disease ; anti oxidants ; free radicals. 

Introduction

Oxidative stress is imbalance between oxidants and 
antioxidants in the body. It is the result of overproduction 
of free radicals including reactive oxygen species. 
Oxidative stress may be systemic as well as localised 
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1 ; which can lead to cell damage . Oxidative stress can 
be responsible for the induction of several diseases both 
chronic and degenerative and also speeds up the ageing 
process and causes acute pathologies2 . Oxidative stress 
plays an important role in the pathogenesis of various 
chronic liver diseases (CLD) and increasing evidence 
has confirmed the contributory role of oxidative stress 
in the pathogenesis of drugs and chemical-induced 
CLD3. Oxidative stress can even cause cancer as it 
damages DNA. It causes various other diseases such 
as cardiovascular disease, neuroscience disease, 
respiratory disease and kidney disease 4. Oxidative stress 
affects different tissues and systems and it also plays a 
significant role in delayed sexual maturation both in male 
and female5. Besides the detrimental effects on human 
health, it plays a significant role in radiotherapy by 
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using prooxidant agents 6. Oligonucleotide therapy can 
also be used for treating various COPD and respiratory 
diseases7. 

Radiation therapy plays a key role in cancer treatment, 
where prooxidants are used which is chemicals that 
induce oxidative stress. But recent studies showed that 
redox dysregulation originating from metabolic alteration 
represents the specific vulnerability of malignant cells 
so it is used in radiation therapy 8. Since oxidative 
stress plays an important role in the pathogenesis of 
metabolic disease mainly diabetes mellitus.Caralluma 
fimbriata extract may help in diabetes by inhibition of 
alpha-amylase and alpha-glucosidase9.Many articles 
documented that DNA damage caused by the increased 
oxidative stress can result in colon cancer due to the 
eventual progression of adenoma to carcinoma. The 
cytotoxic effect of Caralluma fimbriata showed a good 
effect on colon cancer cell line 10. Increased oxidative 
stress causes various cancers in which effective nano-
carrier-loaded therapeutic drug delivery methods have 
shown promising potential in treating lung cancer as its 
target is to control the growth of tumour cell 11. Coumarin 
is explored due to their diverse biological activity 12. 
The effect of A.catechu ethanolic bark extract on human 
squamous carcinoma SCC-25 cells showed in apoptosis 
induction possibly by molecular mechanisms and has 
good result in treating human oral carcinoma 13.SeNps 
can open ways to new regular strategies for treating 
illnesses like malignancy, various cancer radiation 
therapy14. Biosynthesized zinc nanoparticles can be 
used as a good antioxidant15. Hence, various research 
shows plants are good candidates for managing different 
diseases including oxidative stress and inflammatory 
diseases. 

Inflammatory disease is when the immune system 
attacks the body tissues, resulting in inflammation. 
Inflammatory bowel inflammatory disease is one of the 
most prevalent diseases16. Various other inflammatory 
diseases such as rheumatoid arthritis, vasculitis, myositis, 
are also present. This is due to inflammation that can be 
sometimes misdirected and it attacks its immune system 
which leads to various other diseases. The inflammatory 
process significantly affects the periodontium and 
causes the periodontitis. Endotoxins, cytokines and 
protein toxins released as a result of inflammation can 
penetrate the gingival epithelium which ultimately 

results in gingivitis17. Phenotypic activation of hepatic 
stem cells plays a central role in the progression of 
hepatic fibrosis which is caused majorly due to chronic 
inflammation 18. There is no curing of the condition, the 
only treatment for the inflammatory disease is available 
such as medication, rest, surgical means and exercise. 
Many articles suggested that periodontitis can be treated 
with plant extract Azadirachta Indica (neem) which 
has excellent activity against periodontal pathogens19. 
Acacia catechu Willd (Fabaceae), commonly known 
as catechu, has good antiinflammatory properties 
which prevent many inflammatory diseases20. Syringic 
acid (SA) has been studied for its hepatoprotective, 
anti-inflammatory, immunomodulatory, free radical 
scavenging, and antioxidant activity21. The antibacterial 
activity of zinc oxide nanoparticles was determined by 
agar well diffusion method against Gram-positive and 
Gram-negative bacteria. 

Many studies documented the relationship between 
oxidative stress and inflammatory disease22. Oxidative 
stress is the main pathogenic role in chronic inflammation 
which leads to inflammatory disease such as rheumatoid 
arthritis23,24. Recent studies proved that damage caused 
by oxidative stress results in various inflammation, even 
neuroinflammation and cell death which ultimately 
leads to memory loss25. Aim of the study is to analyse 
the knowledge and awareness among oxidative stress 
and inflammatory disease and the relationship between 
oxidative stress and inflammation. Many articles convey 
either oxidative stress or inflammatory disease. But this 
article emphasizes the importance of knowledge about 
oxidative stress and inflammatory disease.

Materials and Methods

 In this study, a survey was conducted among 100 
dental students of a private dental college by circulating 
questionnaire . Google forms and links were shared in 
various social media. 10 questions consisting related to 
oxidative stress, inflammatory disease and relationship 
between oxidative stress and inflammation were included 
in the study. Undergraduates, postgraduate students of 
the private dental colleges were only included in the 
study.The data was collected and analysed using SPSS 
software version 23 and the statistical significance was 
checked using Chi-Square analysis . ( p < 0.05 was 
considered as statistically significant) 
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Result and Discussion

The responses received were analysed using SPSS 
software and were used for the discussion. Figure-1a 
depicts that 92.4% of students were aware of the increase 
in oxidative stress. This awareness helps in early 
diagnosis of disease caused by oxidative stress and helps 
in quick recovery of patients. Increase in oxidative stress 
may be due to increased production of free radicals and 
these excess free radicals will damage various cells and 
cause disease. So, awareness of the increase in oxidative 
stress is more important. 83.8% of students were aware 
and knew that oxidative stress is a diagnostic marker in 
diseases such as cardiovascular disease,(fig-1b). This 
knowledge helps students to diagnose that rapid increase 
in oxidative stress may lead to various cardiovascular 
disease, neurogenic disease and even cancer. So, 
understanding the importance of oxidative stress and 
diagnostic disease. In the case of cardiovascular disease, 
there is a significant increase in oxidative stress which 
can be diagnosed by chemiluminescence assay, direct 
assay etc 

81.1% of students were aware that due to oxidative 
stress increase oral disease such as periodontitis occurs 
(fig-1c).Since periodontitis is one of the most common 
diseases, students must be aware that oxidative stress can 
also cause periodontitis which can even cause various 
other diseases. Diagnosing and treating oxidative stress 
can prevent patients from various diseases by oxidative 
stress. Bacteria such as Streptococcus mutants are the 
main cariogenic bacteria causing dental caries. Zinc is 
used as an antimicrobial, it has been added to mouthrinses 
and toothpaste to control dental plaque, inhibit calculus 
formation, and reduce halitosis.26 

86.7% of students felt that stress can also be one 
of the reasons for developing the inflammatory disease 
(fig-1d). But studies on this reveal that inflammation will 
damage joints and bones which leads to abnormality. 
So chemicals are released as a result of stress which 
increases the inflammation in the body which leads to 
chronic inflammation causing inflammatory disease. So, 
awareness about this can prevent inflammatory disease. 

Fig-1e depicts that 65.7% of students felt that using 
an antioxidant supplement during radiation therapy is 
useful whereas 27.6% of students feel that supplemental 
antioxidants during chemotherapy may cause side 

effects. But recent studies on radiation therapy with 
antioxidant supplements reveal that antioxidants don’t 
interfere with therapy, increasing patient survival and 
therapeutic responses27. So, using antioxidants will 
increase the survival rate of patients. 78.1% of students 
were aware about prevalence among inflammatory 
diseases bowel inflammatory disease is more prevalent 
(fig-2a). The immune system may be attacked by the 
virus, bacteria attack their immune system and also a 
virus, bacteria, which leads to inflammation of the bowel. 
If this inflammation is chronic and continuous for a long 
time it causes bowel inflammatory disease. Since there 
is more probability to enter bacteria, virus to get is more 
prevalent of bowel inflammatory disease. Extraintestinal 
complications may occur in the oral cavity which causes 
aphthae, uncommon lesions etc which are symptoms of 
bowel inflammatory disease. An article suggested that 
biosynthesized silver nanoparticles have the potential in 
treating the inflammatory bowel disease28. 

Figure-2b depicts that 82.9% of students know that 
due to oxidative stress, the inflammatory disease occurs. 
But even the fact is many studies reveal that oxidative 
stress is also one of the causative agents in developing 
inflammation. This is due to increased oxidative stress 
causing various damage to tissues and cells that leads to 
inflammation which causes inflammatory disease.From 
the figure-2c, 66.7% of students are aware that x-ray 
reveals oxidative stress causing inflammatory disease. 
The major diagnosing tool to diagnose inflammatory 
disease is x-ray. The wide availability, low cost, limited 
time helps in easy accessing of joint space and diagnosing 
of inflammatory disease. So, students must know the 
uses of x-ray in diagnosing inflammatory disease. 66.7% 
of students were aware that joint stiffness and loss of 
function in the inflamed area is also a clinical symptom 
of inflammatory disease(fig-2d). Since these are major 
clinical symptoms associated with inflammatory disease, 
it is mandatory to know how to diagnose inflammatory 
disease and treat it. From figure-2e, it is clear that 84.8% 
of students know that rheumatoid arthritis is also an 
inflammatory disease. Rheumatoid arthritis occurs 
due to autoimmune response of the body causing joint 
inflammation, pain and stiffness in joints. There is also 
treatment available such as administration of NSAIDs, 
steroids can be helpful but this condition cannot be 
cured. An article suggested that consuming Brassica 
oleracea which includes broccoli, cabbage which is rich 
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in antioxidants and plays an important role in decreasing oxidative stress and particular tissue level which tends to 
decrease condition29. 

 

Figure 1: Pie Chart representing questions 2,3,5,8 and 9 

 

Figure 2: Pie Chart representing questions 4,10,11,12 and 13
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Figure 3 : The bar chart representing the association between gender and awareness about increase in 
oxidative stress. (X- axis represents Gender and Y- axis represents no.of. responses).Blue colour represents 

the awareness about increase in oxidative stress and red colour represents that they were not aware 
about oxidative stress and green colour represents that they have not any idea regarding it. 51% of the 

female dentists and 41% male dentists were aware of oxidative stress .Chi -Square test was carried out for 
statistical analysis ; p value = 0.204 , which was not statistically significant. 

Figure 4: The bar chart represents the association between gender and awareness about oxidative stress 
causing inflammatory disease. (X- axis represents gender and Y - axis represents no.of. responses). Blue 

colour represents the awareness and red colour represents lack of awareness .51% female dentists and 35% 
male dentists were aware that oxidative stress can lead to inflammatory disease. Statistical analysis was done 

with Chi -Square test ; p value = 0.513 , which was not statistically significant. 
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Figure 5: The bar graph represents the correlation between age and correlation between stress causing 
inflammatory disease. (X axis represents Gender and Y axis represents no.of. responses).Blue colour 

represents the awareness and red colour represents lack of awareness. 46% of dentists among the female 
population and 36% male population were aware that stress can lead to inflammatory disease Statistical 
analysis was carried out with Chi -Square test ; p value = 0.411, which was not statistically significant. 

From the charts, it is clear that an increase in 
oxidative stress leads to various other health issues 
and also various other oral health problems which 
ultimately leads to loss of teeth. Tracing the reasons 
for increased oxidative stress can help in protecting 
from various diseases. Since increased oxidative stress 
has an important role in the pathological process of 
inflammatory disease, awareness of oxidative stress will 
help in preventing disease caused by inflammation. Since 
there is no medication and treatment of condition caused 
by inflammation, only treating the condition helps in 
temporary pain relief of the patients. So wide knowledge 
and awareness of the interconnection between oxidative 
stress and inflammation help in the prevention of various 
diseases.

Conclusion

 Lifestyle and dietary measures can help in reducing 
oxidative stress. Oxidative stress reduction helps in 
preventing inflammatory disease. Eating balanced food, 
healthy food, limiting the intake of processed foods, 
exercising regularly, quitting smoking, reducing stress, 
reducing exposure to pollution can decrease oxidative 

stress. Inflammation and oxidative stress are closely 
related and linked with pathophysiological processes 
and both of them take part in chronic inflammatory 
disease. Although identification and treatment of primary 
abnormality are of great clinical importance, there must 
be more awareness among the practitioners which help 
in easy and quick understanding . Hence, students must 
be aware of all the reasons for oxidative stress and 
inflammatory disease. Awareness programmes and 
workshops may be conducted to improve the knowledge 
on oxidative stress and inflammatory diseases.
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Abstract
Antacids are usually a class of medication that neutralize stomach acidity and makes its pH more neutral. 
Commonly used self prescribed medications. Antacids usually consist of magnesium, calcium carbonate 
and aluminium salts in various compounds or in combination. Gastric acid related disorder could be treated 
using antacids. Ingestion of antacids must be followed only after ingestion of Meals. The main aim of the 
survey was to create awareness on application of antacids among undergraduate students. A questionnaire 
was prepared and administered to 100 participants through an online Google forms link. Study participants 
included undergraduate students of 18- 26 age group. Method of representation of each output variable was 
in pie chart form. The result was then statistically analyzed using SPSS software. The result was analyzed 
as 64% were aware on the application of antacids. 55% think antacids are only used to neutralize acidity but 
other research shows it can reduce activity of pepsin. 45% feel common side effects of overusing antacids 
are constipation, Diarrhea, Kidney stones. It shows that severe side effects are rare, although they can occur 
in high-risk patients. But minor problems like change in bowel habits can occur frequently. This study 
concludes that antacids have a high neutralizing capacity and give relief and comfort. Also inactivate Pepsin 
to relieve symptoms and provide temporary relief and comfort. Natural foods like mint, milk, Banana, 
ginger can be taken instead of antacids.

Keywords: Antacids, acidity, pH, comfort, Awareness. 

Introduction

Antacids are usually a class medicine that 
neutralize stomach acidity and makes its pH more 
neutral. Commonly used self-prescribed medications 
are Antacids 1. Antacids usually consist of magnesium, 

calcium carbonate and aluminium salts in various 
compounds or in combination. Gastric acid related 
disorder could be treated using antacids 2. Ingestion 
of antacids must be followed only after ingestion of 
Meals. By consuming antacids, severe side effects 
are very rare, but may occur in High-risk patients. 
However, minor problems like change in bowel habits 
can occur Frequently 3. The more common side effects 
of consuming antacids are diarrhea, Constipation and so 
on, which can be managed by alternating the agents or 
by using one of the various antacids mixtures 4. Normal 
antacid dose taken for treating ulcer is 120 mmol / day 
to 1008 mmol / day. Low dose antacids may increase 
mucosal resistance 5. 

It is revealed that net effect of antacids is reduction 
of gastric acidity and aluminium containing antacids 
exhibit the cytoprotective activity or enhancement of 
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natural mucosal defense mechanism 6. The antacid - 
induced resistance to acidification largely corresponds 
to the therapeutic antacid activity 7. Pregnancy causes 
various hormonal changes in the body that can actually 
increase the risk of developing gum diseases 8. Antacids 
may help in preventing gum disease 9. Antacids with low 
dosage can be as effective as H2 blockers both in terms 
of healing capacity and in relieving ulcer symptoms 10. 
To reduce the concentration and total load of acids in 
gastric juice with a pH ranging from 1.3 pH to 5.0 pH is 
the ultimate goal of antacids therapy 11. In the prevention 
of relapse, consumption of one tablet of antacids, four 
times a day was found to be effective 12. 

There are no proper research or survey done on 
application of antacids among post

Graduate students. The main aim of the survey was 
to create awareness on application of antacids among 
undergraduate students.

Materials and Methodology

Self-administrated questionnaire was designed 
based on awareness. The questionnaire was distributed 
through an online Google forms link. The study 
Population included undergraduate students belonging 
to the 18- 26 age group. The Participants were explained 
about the purpose of study in detail. The questions 
were carefully studied and the participants marked the 
corresponding answers.

The measures that were taken to minimize the 
sampling bias were that the Validity was checked both 
internally and externally. Sample method carried out 
was simple Random sampling. Method of representation 
of each output Variable was in pie chart form where 
descriptive statistics were used to create pie charts. 

The result was then statistically analyzed using 
SPSS statistic 19 software 13,14,15,16,17. The survey has 
been completed in the month of may 2020. 

Result and Discussion 

This survey was done among undergraduate students 
in order to analyze awareness on application of Antacids 
among them. This included 100 participants where the 
result was statistically analyzed as 45% were female 
and 45% were male [Figure 1]. 64% were aware of the 

application of antacids [Figure 2]. 20% feels Heartburn 
is the symptoms for which antacids are commonly used 
for, 21% feels Abdominal pain, 13% feels nausea and 
46% feels all of these symptoms [Figure 3]. 30% feels 
constipation is the common side effect of overusing 
antacids, 12% feels Diarrhea, 13% feels Kidney stones, 
and 45 % feel all of these [Figure 4]. 35% feel a single 
dose of any antacids taken in an empty stomach acts for 
10- 30 minutes, 37 % feel 30-60 minutes and 28 % feel 
more than 1 hour. [Figure 5]. 42% think antacids can be 
taken on an empty stomach [Figure 6]. 19% think mint 
is the natural food that can be taken instead of antacids, 
11% think milk, 13% think Banana, 11% think ginger 
and 46% think all of these natural foods [Figure 7]. Chi 
square analysis between gender and opinion on antacids 
are only used to neutralise acidity in which 32% female 
and 23% male responded yes. The P value was 0.042 
and it is Statistically significant [Figure 8]. Chi square 
analysis between gender and opinion on consumption 
of antacids in which 15% female and 32% male 
responded to all of the above (feeling of restlessness, 
nausea, indigestion). The P value was 0.001 and it is 
Statistically significant [Figure 9]. Chi square analysis 
between gender and opinion on antacids are mainly used 
to reduce damage and relieve pain in which 26% female 
and 29% male responded yes. The P value was 0.702 and 
it is Statistically non significant [Figure 10]. Chi square 
analysis between gender and opinion on gelusil or digene 
is one of the best antacids used in which 31% female 
and 20% male responded yes. The P value was 0.016 
and it is Statistically significant [Figure 11]. Chi square 
analysis between gender and opinion on treatment with 
antacid alone is asymptomatic in which 35% female and 
29% male responded yes. The P value was 0.129 and it 
is Statistically non significant [Figure 12]. 

The present research has origins from the team of 
investigators where the previous studies were done based 
on clinical reports, interventional studies like 18,19,20, 
in vitro studies like 13,14,15,17, and systematic review 
like 18,21,22,23,24,25. From this survey, it is analyzed that 
42% think antacids can be taken on an empty stomach. 
Antacids suspension should be given at least often as one 
hour after each meal and at bedtime. The dose should be 
planned in terms of milli equivalents of acid neutralizing 
capacity and should be adjusted according to the type of 
disease under treatment 26. 58% feel antacids are only 
used to neutralize acidity. It is revealed that antacids also 
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reduce the activity of pepsin and have the capacity to bind bile acids apart from neutralizing acidity 27. 45% feel 
common side effects of overusing antacids are constipation, Diarrhea, Kidney stones. It shows that severe side effects 
are rare, although they can occur in high-risk patients. But minor problems like change in bowel habits can occur 
frequently 28. 55% feel antacids are mainly used to reduce damage and relieve pain. 71.1% feels antacids are helpful 
mainly in ulcer healing where they were treated with a low dose antacid regimen which is 1 tablet, 120mmol / day 29. 
51% feel gelusil or digene is one of the best antacids used whereas it is revealed that antacid which is one tablet four 
times daily, cimetidine which is 400 mg at night or a combination of the two to be approximately equally effective 
and it’s better antacid 30.  

There is no exact solution found to eradicate problems like gastric ulcers and so on with the help of antacids as it 
provides only temporary relief and comfort. This survey can also be carried out on postgraduate students to analyze 
their level of awareness on application of antacids.

Figure 1: Pie chart represents gender of participants in the study which shows response for the question on 
gender. 51% (Red) of the participants were male and 49% (Blue) participants were female.
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Figure 2: Pie chart represents awareness on the application of antacids which shows response for the 
question on awareness on the application of antacids. 64% (Red) were aware and 36% (Blue) were not 

aware.

Figure 3: Pie chart representing the opinion on symptoms for which antacids are being used which shows 
response for the question on symptoms for which antacids are being used. 21% (Blue) responded to 

abdominal pain, 20% (Green) responded to heartburn, 13% (Orange) responded to nausea and 21% (Red) 
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responded to all of the above. 

Figure 4: Pie chart representing the opinion on common side effects of overusing antacids which shows 
response for the question on common side effects of overusing antacids. 30% (Red) responded to 

constipation, 13% (Orange) responded to kidney stones, 12% (Green) responded to diarrhea and 45% 
(Blue) responded to all of the above. 

Figure 5: Pie chart representing the opinion on duration of effectiveness of antacids taken in an empty 
stomach which shows response for the question on duration of effectiveness of antacids taken in an empty 

stomach. 35% (Blue) responded to 10-30 mins, 37% (Red) responded to 30-60 mins and 28% (Green) 
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responded to more than 1 hr.

 Figure 6: Pie chart representing the opinion on antacids taken on an empty stomach which shows response 
for the question on whether antacids can be taken on an empty stomach. 42% (Red) responded to yes and 

58% (Blue) responded to no.

Figure 7: Pie chart representing the opinion on natural food that can be consumed instead of antacids 
which shows response for the question on natural food that can be consumed instead of antacids. 13% (Red) 
responded to bananas, 11% (Green) responded to ginger, 11% (Orange) responded to milk, 19% (Yellow) 

responded to mint and 46% (Blue) responded to all of the above.
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Figure 8: Bar chart representing association between gender and opinion on antacids are only used to 
neutralise acidity where red denotes yes and blue denotes no. 32% female and 23% male responded yes. X 
axis represents gender and Y axis represents the number of participants responded regarding antacids are 
only used to neutralise acidity. Out of 55% of the participants who responded yes, 32% constitute female 
and 23% constitute male. Hence females have a stronger opinion that antacids are only used to neutralise 

acidity. Chi square test was done and the association was found to be statistically significant (Pearson’s chi 
square value = 4.123, df = 1, P value = 0.042(<0.05)). Hence statistically significant. 

Figure 9: Bar chart representing association between gender and opinion on consumption of antacids 
where red denotes yes and blue denotes no. 15% female and 32% male responded to all of the above. X axis 
represents gender and Y axis represents the number of participants responded regarding consumption of 
antacids. Out of 47% of the participants who responded all of the above, 15% constitute female and 32% 
constitute male. Hence males have a stronger opinion than females on consumption of antacids incase of 
indigestion, nausea and feeling of restlessness. Chi square test was done and the association was found 

to be statistically significant (Pearson’s chi square value = 16.645, df = 3, P value = 0.001(<0.05)). Hence 
statistically significant.
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Figure 10: Bar chart representing association between gender and opinion on antacids are mainly used to 
reduce damage and relieve pain where red denotes yes and blue denotes no. 26% female and 29% male 
responded yes. X axis represents gender and Y axis represents the number of participants responded 

regarding antacids are mainly used to reduce damage and relieve pain. Out of 55% of the participants who 
responded yes, 26% constitute female and 29% constitute male. Hence males have a stronger opinion on 

antacids are mainly used to reduce damage and relieve pain than females. Chi square test was done and the 
association was found to be statistically non-significant (Pearson’s chi square value = 0.146, df = 1, P value = 

0.702(>0.05)). Hence statistically non-significant. 

 Figure 11: Bar chart representing association between gender and opinion on gelusil or digene is one of the 
best antacids used where red denotes yes and blue denotes no. 31% female and 20% male responded yes. 
X axis represents gender and Y axis represents the number of participants responded regarding gelusil or 
digene is one of the best antacids used. Out of 51% of the participants who responded yes, 31% constitute 
female and 20% constitute male. Hence females have a stronger opinion on gelusil or digene is one of the 
best antacids used than male. Chi square test was done and the association was found to be statistically 

significant (Pearson’s chi square value = 5.784, df = 1, P value = 0.016(<0.05)). Hence statistically significant. 
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Figure 12: Bar chart representing association between gender and opinion on treatment with antacid alone 
is asymptomatic where red denotes yes and blue denotes no. 35% female and 29% male responded yes. X 
axis represents gender and Y axis represents the number of participants responded regarding treatment 
with antacid alone is asymptomatic. Out of 64% of the participants who responded yes, 35% constitute 

female and 29% constitute male. Hence females have a stronger opinion on treatment with antacid alone 
is asymptomatic than male. Chi square test was done and the association was found to be statistically 

non-significant (Pearson’s chi square value = 2.301, df = 1, P value = 0.129(>0.05)). Hence statistically non-
significant.

Conclusion

This study concludes that there is a moderate level 
of knowledge about antacids among the undergraduate 
students. As antacids are mainly used for acidity, which 
is a common problem of present generation due to 
different lifestyles and food habits, more research has to 
be carried out for better understanding on the application 
of antacids.
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Abstract
Facial fractures and management form a significant quantum of work for maxillofacial surgeons. 
Understanding the appropriate surgical techniques and materials can avoid complications like infections, 
implant loosening, improper healing and resurgeries. The aim of the study is to compare the two most 
commonly used osteosynthetic materials for open reduction and internal fixation - stainless steel and titanium. 
A retrospective data collection was done from March 2019 to June 2020 for a period of 10 months. Case 
records of patients who reported with facial trauma and underwent open reduction internal fixation(ORIF) 
were reviewed. There were 105 patients who reported with facial trauma, among which 47 patients needed 
ORIF. Parameters analysed were age, gender, site of fracture and choice of plate material. Among these, 
44 were males and 3 were females. 35 patients were below 35 years and 12 patients were above 35 years. 
65% were treated using Titanium plate & 35 % with stainless steel plate. Chi square test was performed to 
study the statistical significance and p value was found to be (0.030)<0.05, statistically significant proving 
titanium is more used in patients below 35 years of age.This study showed that titanium plates were most 
commonly preferred over stainless steel plates. This is in consensus with existing literature that titanium 
plates are widely used for ORIF in facial fractures. However, though 35% of our study group still preferred 
to be treated with stainless steel plates. Whether age or socioeconomic reasons played a role in the choice of 
treatment needs to be further evaluated with larger sample size and multicentre studies among our population. 

Keywords: Open reduction internal fixation;Facial fracture; Stainless steel;Titanium; Trauma

Introduction

The surgical treatment of craniomaxillofacial region 
involves restoration of ideal form and function1. Complete 
healing of facial fracture was highly reported after taking 
into principles of orthopaedics like closed reduction, 
open reduction and internal fixation. Especially when 
the fractures cannot heal on their own, have been treated 
by ORIF by maxillofacial surgeons globally2. There 
are constant advancements in use of many materials 
from rigid metals to alloys to bioresorbable plates, In 
the middle of the 1980s Champy popularized the use 
of stainless steel for ORIF3. Stainless steel was thought 
to be toughest material to withstand stress and was 
comparatively cheaper,but it had the disadvantage of 
high surface damage. Also it was difficult for adaptation.

To overcome this there were researches done 
and many concluded titanium as a superior option.
Titanium was reported for its unique property called 
osseointegration. It had shown better adaptation, 
low surface damage, higher stress. Hence they can 
be preferred for most maxillofacial procedures4, 
though cannot be generalized for all procedures like 
mandibulectomy 5,6. 

Also the release torque of titanium is higher than 
its insertion torque which accounted for its overall less 
loosening during stress application. But the cost of 
hardware and hypersensitivity reactions were reported as 
disadvantages7. Researchers stated that there were more 
radiographic scatter in stainless steel than compared to 
others like vitallium and titanium. Francel et al stated 
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that there would be a need for removal of titanium plates 
as the biohazards were higher which would significantly 
increase procedure expenses of patients8. 

Common sites of fracture in maxillofacial region are 
the nasal bones, mandible, zygomatico maxillary bone 
and orbit. Angle fractures are quite common considering 
that the angle of the mandible forms an area of lower 
resistance which contains a thicker upper border, a thin 
basilar bone, and the presence of an impacted mandibular 
third molar 9,10. 

Plate removal can be a stressful procedure for the 
patients as it would require a second surgical procedure 
under general anesthesia11. Though the procedure of 
plate removal may be minor, the anaesthetic procedures, 
anxiety, stress and minimal hospital stay can be 
burdening to the patients 12,13–15. Various schools of 
thought debating the need to remove plates electively vs 
not are found in literature 16,17. So the choice of an ideal 
material is a debate globally with varied conclusions 
based on studies and case reports.

The main aim of this study is to compare the 
osteosynthetic materials used or preferred based on 
their properties,location of usage,complications,post 
operative results.

Materials and Methods

Study Type & Setting:

This is a retrospective study and all data were 
collected by reviewing and analysing 105 trauma case 
sheets of Saveetha Dental college and Hospitals over 
a period of 10 months from June 2019-March 2020. 
Ethical clearance was obtained for the study from the 
Institutional Ethical Committee

Participants:

Among the 105 cases sheets reviewed, 58 patients 
were treated with closed reduction and were excluded 
from the study. Patients who were treated by Open 
Reduction and Internal Fixation alone were included and 
it accounted for around 47 patients where 44 were males 
and 3 were female patients. All data were tabulated and 
cross verified by 2 reviewers. 

Data Analysis

Data retrieved were compiled in an excel sheet and 
imported to IBM SPSS Statistics Version 20. Statistical 
analysis was performed using chi square statistical test 
for significance. The independent variable is the plate 
material and dependent variables were age, gender and 
site of fracture. 

Results and Discussions

All cases selected were operated in the same 
institution with the same team of surgeons. Surgical 
protocols were standardised and post operative 
medications both antibiotics and analgesics were 
common for both the plates 18,19. 

It was seen that 55% of males (24/44) and 66% 
of females (2/1) preferred titanium over stainless steel 
(Fig-1). However the overall number of males who were 
treated were more than females treated20. Among males 
an almost equal number of patients (20/44) preferred to 
be treated with stainless steel. 

65% of patients treated with ORIF were of age 
less than 35years and preferred titanium(22/35) over 
stainless steel. 70% of patients above 35 years of age 
preferred stainless steel (9/15) over titanium (Fig-
2). Chee Wei Lee et al stated that most fractures were 
observed during the early 30s and hence we established 
a relation between age over the material preference21. 

55% of mandibular fractures were treated with 
stainless steel whereas titanium was preferred over 
50% of maxillary fractures and was the choice of 
preference overall for all fractures(26/47). Chi square 
test was performed. The p value was found to be 0.148, 
implying that there is no significance between location 
of fracture and the material used (Fig-3). All fractures 
involving orbit were only treated with titanium mesh or 
plates. This is possibly to avoid chances of infection and 
eventful needs of plate removal at later stages which can 
be very difficult. 

Researchers stated that most reported cases of ORIF 
were in the mandible in Indian population in his earlier 
studies 22. Dube et al also stated that the second most 
common region of facial fracture is seen in the middle 
third of face especially in the zygomatic region and in 
nasomaxillary region23. Thus a study between location of 
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fracture and the preference of material was established. 

Kaura et al stated that 61% of facial fractures 
were reported to hospitals due to road traffi c accidents 
followed by trauma due to assaults (23%)24,25. Such 
cases are prone to infections and necessitate the choice 
of the most inert biocompatible material. Based on 
this hypothesis, titanium is most preferred in the 
panfacial trauma or fractures involving the middle 
third of the facial skeleton. But there have been certain 
documentations stating the effects of titanium on bones 
causing hypersensitivity and preferred stainless steel. 

Sensitivity to titanium is characterized by the local 
presence of abundant macrophages and T lymphocytes 
and the absence of B lymphocytes, indicating Type 4 
hypersensitivity. Researches are going on to develop 
a technique using fl ow cytometry, for the purpose of 
detecting the activation of lymphocytes stimulated by 
a metal, and measuring different mediators (cytokines, 
infl ammatory mediators) released in response to the 
metal. Sahoo et al in his experiments found that there 
was osteoid tissue deposition around titanium which was 
a unique property lacking in stainless steel26.

Veneable et al stated the presence of osteolysis 
around the fi xation site when using stainless steel27. 
Branemark et al in his studies proved that there was 

microscopic evidence of osseointegration seen between 
bone and titanium28. Titanium plates possess little 
biohazards and the second surgery to be performed for 
their removal has been minimal.

Hence, they remain the choice of preference for 
their strength and osseointegrative property29. Also full 
or complete recovery from fractures can be obtained 
faster in using titanium over stainless steel due its 
various properties like osseointegration, high release 
torque,strength30. 

Thus incase of complicated fractures or multiple 
fractures or to enhance faster recovery titanium plates 
can be preferred. There has been global consensus with 
the result and this can be taken as evidence to practice.

Certain limitations in this study were less sample 
size and unequal gender distribution. The presence 
of other confounding factors like literacy and socio 
economic status were not well documented and hence 
could not be analysed. 

Future prospects of this study can be established in 
larger sample size and also to fi nd microscopic tissue 
level changes involved in both materials used for ORIF 
and so there can be a fair and conclusive evidence for 
their predominant preference and usage.

Fig-1: Bar graph representing the association between gender and the material used.X-Axis: Material Used 
(Titanium And Stainless Steel); Y Axis-Number Of Patients In Both Gender (Male-Green;Female-Blue).
Chi square test was performed and the association was not signifi cant. P value = 0.682 > 0.05, hence not 

signifi cant proving osteosynthetic materials can be preferred irrespective of gender. 
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Fig-2: Bar graph representing the association between age and the material used.X-Axis: Material Used 
(Titanium And Stainless Steel); Y Axis-Number Of Patients In Both Age category(>35-Green;<35-Blue).Chi 
square test was performed and the association was signifi cant. P value = 0.03 < 0.05, statistically signifi cant 

proving titanium is the preferred material of choice by patients below 35 years of age . 

 

Fig-3: Bar graph representing the association between location of fracture and the material used.X-Axis: 
Material Used (Titanium And Stainless Steel); Y Axis-Location of fractures (maxilla-Green;mandible-

Blue;orbit-Grey; zygomatic-Purple).Chi square test was performed and the association was not signifi cant. 
P value = 0.148 (> 0.05), hence not statistically signifi cant proving titanium is more used irrespective of 

location of fracture. 
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Conclusion

Conventionally two biomaterials namely titanium 
and stainless steel are been used for Open reduction and 
Internal Fixation.There has always been a comparison 
between the preference of both the materials at 
different setup.Within the limitations of the study it 
can be concluded that titanium was considered over 
stainless steel for ORIF of facial fractures irrespective 
of age,gender and location because of their strength 
and properties like less surface damage,less scatter in 
radiographs and osseointegration.
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Abstract
IgG4 disorder is an autoimmune disorder. Its manifestation in the lung causes fibroinflammatory disorder. 
It is one of the chronic inflammatory disorders. IgG4 is the subclass of IgG. This review is analysed based 
on the IgG4 related disorder. Nearly 50 articles were reviewed and this study was conducted for a period of 
nearly 15 years.The IgG4 related disorder is a very rare disorder in the world. Moreover, It is an autoimmune 
disorder like Systemic lupus erythematosus. It is related to systemic disorder and chronic inflammatory 
disorder IgG4 varies high degree of fibrosis and it is prompted by the response of steroid therapy.It is the 
most common form of immunoglobulin. Ig G also known as secretory immunoglobulin.Ig G4 is a subclass 
of IgG comprising only 4% in gamma immunoglobulins . IgG4 does not bind to polysaccharides. Increased 
levels of IgG4 in serum usually found in patients suffering sclerosing pancreatitis, cholangitis and interstitial 
pneumonia caused by the infiltration of IgG4 positive plasma cells. IgG4 has a molecular weight of 159. 
IgG4 related disorder recognised as one of the rare autoimmune disorders which can affect multiple organs 
and cause organ failure sometimes. It involves the complement system and interacts with the antibody. 
Generally IgG4 related disorder is recognised as one of the most rare autoimmune disorders which can affect 
multiple organ failure sometimes. It involves complement system and interact with antibody. Generally, 
IgG4 related disorder most commonly present in in beekeper, animal laboratory workers and individuals 
who have undergone allergen immunotherapy possess high serum level of IgG4.it is one of the acquired 
Type II hypersensitivity disorder. This review mainly aims to know the reason behind the clinical lung 
disorder. 

Keywords: IgG4, Complement system, autoimmune disorder, treatment, clinical findings 

Type of Manuscript: Review

Introduction

Ig G4 is a subclass of IgG comprising only 4% 
in gamma immunoglobulins . IgG4 does not bind 
to polysaccharides. Increased levels of IgG4 in 
serum usually found in patients suffering sclerosing 
pancreatitis, cholangitis and interstitial pneumonia 
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caused by the infiltration of IgG4 positive plasma 
cells. IgG4 has a molecular weight of 159. 12 amino 
acids are found in the hinge region, two inter H chain 
disulfide bonds are found. Normal serum level of IgG4 
is 0.56 g/l. IgG4 related disorder is a novel recognised 
fibroinflammatory disorder and it is usually manifest as 
generalised swelling in various organs with pathologic 
findings showing the IgG4 rich plasma cell infiltration, 
chronic inflammation and fibrosis. It may involve any 
organ showing the elevated serum IgG4 concentration1. 
The initial differential diagnosis for IgG4 related disorder 
includes panbronchiolitis, an inflammation found in 
bronchioles which causes severe cough,large amount 
of sputum and exertional breathlessness,sarcoidosis 
and the hypersensitive pneumonitis.In chest computed 
tomography, it reveals the bilateral diffuse centrilobular 
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nodules, tee in bud pattern, bronchial wall thickening 
and multifocal ground glass opacities. It shows some 
mediastinal lymph node enlargement and also shows 
multiple mosaic attenuation.2. It may involve multiple 
organs including lungs, mediastinum , liver and 
pancreas. It is characterized by tumefactive lesions 
with lymphoplasmacytic infiltrates with abundant IgG4 
positive plasma cells, storiform fibrosis and usually 
elevated serum IgG4 concentration3. This disease is 
also related to numerous conditions like autoimmune 
pancreatitis, Riedel thyroiditis, tubulointerstitial 
nephritis4. The clinical treatment for IgG4 can be 
found by reviewing the articles.There are certain drugs 
administered in this disorder like Glucocorticoid, 
azathioprine, 6 mercaptopurine, cyclophosphamide, 
rituximab are given. In this article, morphological 
views can be found.Glucocorticoid is the first line drug 
used in treatment of IgG4 related disorders we can find 
remission induction in all patient is active, conditions 
which mimics IgG4 related disease are inflammatory 
bowel disease, Rhinosinusitis, sjogren syndrome, 
sarcoidosis, xanthogranuloma,splenic sclerosis5. The 
Etiological factor of IgG4 Related disorder could be 
congenital or acquired 6 the lymphocytic infiltration is 
seen in respiratory disorder.7Usually the stye is seen 
in this disorder observed in the monkey8. The stye is 
an infection of sebaceous gland 9 This study mainly 
focuses to know the reason behind the every clinical 
symptoms produced in IgG4 related lung disorder.The 
article can be reviewed with the help with the help of 
search engine. Nearly 36 articles are reviewed with the 
help of search engines. The articles were collected based 
on their pathogenesis , clinical manifestation, diagnosis, 
treatment of IgG4 related disorder. The period of study 
from 2005 -2020. The article which is not related with 
this review other than IgG4 related disorder, IgG4 
related cardiovascular system, IgG4 related kidney are 
not considered.

LUNG DISORDERS RELATED TO IgG4 

IgG4 Related to Interstitial Lung Disorder

IgG4 disorder is related with IgG4 positive plasma 
cell suggestive of grade 1 lymphomatoid granulomatosis.
presence of IgG4 positive plasma cell with lack of 
atypical cell favours IgG4 related disorder10. IgG4 
related interstitial lung disease have shown without 

any systemic manifestation have been reported.The 
pathological findings are examined reveals that the 
thickening of bronchovascular bundle and alveolar 
septa by infiltration of plasma cell , lymphocyte and few 
eosinophils.11There is an increased attenuation to IgG4 
related lung disorder is seen and it is characterized by 
elevated serum IgG4 level and IgG4 positive plasma 
cell infiltration into multiple target organs includes 
lung.12IgG4 related disease is characterized by by high 
serum IgG4 concentration,sclerosing inflammation 
with numerous IgG4 positive plasma cell and steroid 
sensitivity irrespective of any organs13 Immunostaining 
shows the infiltrations present in interstitium of CD3 
positive T cell and CD 20 positive B cell as well as 
numerous CD38 positive, IgG4 positive plasma cells.14 
The X ray finding tells that there is ground glass 
appearance and honey comb associated with interstitial 
pneumonia15 Respiratory disorder is the most common 
disorder in the world and its prevelence is seen among 
old aged patient16The count of white blood is decreased 
generally in the autoimmune disorder like IgG4 
disorder, sjogren syndrome,multiple sclerosis,etc.17The 
Infiltration of IgG4 in the Alveolar septum is clearly 
visible in immunostaining. Interstitial pneumonia is 
strongly associated with autoimmune pancreatitis. There 
is an infiltration of IgG4 positive plasma cells were also 
observed.18 

IgG4 Related Lung Disorder Diagnostic Feature: 

Elevated IgG4 serum level is the key to confirm 
the IgG4 related disorder. It shows the presence of 
hypergammaglobulinemia, hypocomplementemia, tissue 
eosinophilia, and the lymphoplasmacytic infiltration.19 
The gold standard diagnosis of IgG4 Related disorder 
, identification of typical histopathologic feature (i.e., 
rich lymphoplasmacytic infiltration, storiform infiltrate, 
obliterative phlebitis) in context of significant IgG4 
positive plasma infiltrate.1. Elevations in serum IgG4 
concentration is considered as one of the most important 
diagnostic features in IgG4 related disorder. Most of the 
research articles shows that the IgG4 Related Disorder 
shows the various organ manifestation particularly in 
organs like pancreas, kidney, biliary tree appearance, 
salivary gland.20 The cardinal feature of IgG4 related 
disorder or multiple organ swelling that are often 
considered as increased concern for malignancy21there 
is the relative predominance of lymphoplasmacytic 
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and sclerotic components like pseudolymphomatous, 
mixed and sclerosing.22 The histopathologic diagnosis 
of the IgG4 related lung disorder is always the best in 
identification of IgG4 related lung disorder. It is often 
related to the abundent infiltration of IgG4 positive 
plasma cells. The patients with this disorder were 
shown to have immunocompromised problems23. So the 
histopathological picture of disorder is a very important 
aspect.24 Usually for the histopathological study, the 
microscopic slide paraffin should be added for clear 
visibility.25 

 Pathogenesis of IgG4 Related Disorder:

IgG4 related lung has an analogue to sarcoidosis, 
another systemic disease in which the diverse organs 
manifestation linked by the unique histological 
appearance.Disparate disorder such as Mikulicz 
syndrome,kutter tumour, multifocal fibrosclerosis 
and eosinophilic angiocentric fibrosis 22. The two 
main features that links disparate manifestation of 
IgG4 related disorder are characteristic of histological 
appearance and elevated IgG4 positive plasma cell 
within the tissues.1 The serum IgG4 concentration 
upto 40% of patients have shown biopsy proven IgG4 
related disorder.26 There are some studies have shown 
the correlation between the Helicobacter pylori and 
constituent of pancreatic epithelial cell suggest gastric 
Helicobacter pylori infections triggers the autoimmune 
pancreatitis in genetically predisposed individuals 
through antigen antibody cross reaction. It involves 
activation of many complementary systems.27 28The 
significant role of Th2 cytokines with the contribution 
of innate immunity factors such as toll like receptors, 
macrophages and basophils.The alveolar macrophages 
are activated by interleukins which causes inflammation 
are overexpressed by the B-cell activating factor and 
contributes to the chronic inflammation which causes 
the development of fibrosis.29 Wheezing is commonly 
seen in patients with respiratory problems and old aged 
patients. The only way to alleviate wheezing is breathing 
exercise.30

Treatment of IgG4 Disorder with Drugs

IgG4 related lung disorders treated with rituximab 
have shown a prompt decrease in IgG4 serum level. The 
level of liver enzymes gradually decreased and continued 
to decrease further after 6 months administration of 

rituximab.31 . Although rituximab shows the adverse 
effect like B cell depletion it is effectively used in 
treatment of IgG4 related disorder.32 Rituximab is a 
chimeric monoclonal antibody which is directed against 
the B lymphocytes which has a specific antigen CD 20. CD 
20 is first expressed in bone marrow.33Glucocorticoids 
and B cell depletion strategies appear to be effective34 
Corticosteroid treatment for this disease follow-up for 
two months have shown the complete resolution of the 
disease.35 Dupilumab is a monoclonal antibody directed 
against the interleukins and also inhibits the signalling of 
cytokines. It is potentially used in treatment of allergies 
and atopic diseases.Subcutaneous administration 
of dupilumab have shown poor control on atopic 
manifestation. It is a steroid sparing drug.36Dupilumab 
is a drug which serves as an effective in treatment of the 
IgG4 related disorder and it is also considered as safe 
drug though has adverse effects.37Usually the stem cells 
also been used as one of the treatment procedure for 
treating the IgG4 related disorder38 The radiotherapy is 
also in treatment but it can impose various damage to the 
cells39the red blood cell count is relatively decreased40.In 
order to avoid that fruit consumption should be there.41 

Clinical Features of IgG4 Related Disorder

IgG4 Related disorder involves multiple organs 
which causes faIlure. The affected organs show 
the orbital pseudotumor [A renal mass Decembers 
renal cell carcinoma] and nodular lesion in lungs. 
Lymphadenopathy is the common clinical feature in 
IgG4 or related disorder.Asthma and allergies present 
nearly in 40% of the patients. There is a presence of 
solid nodular , thickening of bronchovascular and 
interlobular septa, alveolar interstitial resembling the 
honeycomb , bronchiectasis and diffuse ground glass 
opacity.42Physical examination of IgG4 related disorder 
patients has shown reduced breathing sound at the 
bottom of lung and blood gas analysis reveals moderate 
hypoxemia. Blood test revealed that there is mild 
anaemia, increased inflammatory marker (erythrocytes 
sediment rate, and C reactive protein) and increased 
plasma level IgG4 (230mg/dL).CT scan of lung reveals 
the partially organized left pleural effusion, small area of 
atelectasis in lingula and anterior basal segment of left 
lower lobe and increased volume of lymph node seen in 
paratracheal and subcarinal station. IgG4 related disorder 
affects any organ with exception of synovium which is 
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usually present in joints.Haematological findings have 
revealed lymphadenopathy, eosinophilia and polyclonal 
hypergammaglobulinemia.43. 

Lung manifestation of IgG4 related disorder 
revealed to be diverse. They include disease tracks along 
the bronchi and blood vessels. Images have revealed 
pulmonary nodules, ground glass opacities, pleural 
thickening or interstitial lung disease44. The clinical 
symptoms include cold, cough, haemoptysis, dyspnea, 
pleural effusion and chest pain are present. Many 
patients with IgG4 related disease have shown allergic 
features like atopy is seen, eczema, chronic sinusitis and 
asthma are seen in this disorder. It causes irreversible 
tissue damage to any organs.45,46 Some patients 
have presented the infection of pneumonias, deep 
vein thrombosis, gastrointestinal bleeding during the 
treatment of steroid. It has been reported that one patient 
have died due to presence of IgG4 related disease with 
respiratory failure due to pneumonia for eight months 
after the glucocorticoid therapy.4748 Histopathological 
features are lymphoplasmacellular infiltration with IgG4 
positive plasma cell Storiform fibrosis and obliterative 
phlebitis. This leads to functional destruction. There is a 
presence of a mixture of Th1 and Th2 cytokines immune 
response whereas the role of pathogenic IgG4 antibodies 
are still unclear. Occurrence of this disease in organs due 
to dysregulation of the immune system.49 

Conclusion

To conclude, IgG4 is a rare autoimmune disorder 
manifested due to lymphoplasmacytic infiltration and 
elevated serum IgG4 positive cells. It can also manifest 
multiple organ failure. Glucocorticoids being the first 
line drug for IgG4 related disorder, other drugs like 
rituximab, dupilumab and other steroidal therapies 
were also recommended to treat the IgG4 related lung 
disorders. This review had thus provided an overview 
of the IgG4 associated lung disorders and its associated 
therapeutic measures with its limitations and challenges. 
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Abstract
Today’s artificial intelligence is invading our everyday lives such as digital assistants like ALEXA, SIRI. 
While we may think about sci-fi imagination when heard about artificial intelligence, the future of Artificial 
intelligence in dentistry is very real. With the enormous increase in the documented information and patient 
data, intelligence software and computation of this data is a necessity. While advances in artificial intelligence, 
neural networking, image recognition, speech recognition, etc have transformed the field of medicine and 
dentistry in many ways and yet a number of drawbacks, challenges have to be overcome. A self-designed 
survey study was conducted among 100 individuals of the general population. The questionnaire was 
designed in the manner to assess their knowledge on the treatment and vaccines for COVID-19 infections. 
The questionnaire contains a set of 10 questions. These questions were distributed through an online survey 
link. The study population was well explained about the purpose of this study. The questions were carefully 
studied and the responses of each individual has been recorded. The results were statistically analysed 
through an online platform named google forms. The AI has the potential that can be applied in various fields 
of science. Thus most of participants were aware about the usage of AI in dentistry. 

Keywords: Artificial Intelligence, digital assistance, software, science fiction. 

Article type: Survey article

Introduction

Today’s artificial intelligence is invading our 
everyday lives through digital assistants like ALEXA 
and SIRI. While we may think about sci-fi imaginations 
when heard about AI, the future of AI in dentistry is very 
real . With the enormous increase in the documented 
information like patient’s data, computation of this 
data through intelligent software is a necessity 1 . From 
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data processing, finding relevant information using 
neural networks, diagnosis of a particular disease, 
introduction to augmented reality and virtual reality in 
dental education. AI has a number of applications in the 
field of medicine and dentistry, Introduction of robotics 
in the field of surgery has increased precision and the 
surgical procedure is predictable. Improvement in the 
AI, digitization of the new era in the field of dentistry, 
the future aspects are extremely promising. Augmented 
reality and virtual reality are used widely in the field 
of dental education for creating situations that could 
stimulate clinical work on patients and eliminates all the 
risks. 

Previous researches say that As virtual assistance 
they perform a number of simple tasks in a dental clinic 
with a greater precision and less manpower is said by 
Dr. Sunali S. Khanna 2 , in the year 2017. Some tasks 
include booking in coordination appointments, alerting 
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the patient and dentist about check ups, assisting in 
clinical diagnosis and treatment. AI is now available in 
orthodontic diagnosis, treatment planning and treatment 
monitoring, says Sonali Vijay Deshmukh 3 in the year 
2018. In every field like endodontics and implantology, 
AI has a major role to play in making precise surgical 
guides. Thus, application of artificial intelligence based 
on dentistry is not a myth but turning into a reality. AI 
is used increasingly in the aid of diagnosis in the field of 
medicine, says PM Speight 4 , et al, in 1995. The value 
of neural networks in identification of individuals with 
high risk of oral cancer in clinical examination or health 
education. 

While advances in AI like neural networking, image 
recognition, speech recognition have transformed the 
field of medicine and dentistry in many ways, yet a 
number of drawbacks, challenges to be overcome. The 
future of AI needs to solve the challenges created by AI. 
The aim of this study is to analyse the need for AI in the 
field of dentistry. 

Materials and Method 

Study Design:

This study setting includes an online survey 
involving undergraduates of age between 18 - 23 from 
different locations. Ethical approval and informed 
consent from the participants is required. The number of 
people involved are the study participant and analyser, 

sampling - the sample size of the previous study was 
196, a study on patient’s awareness towards the role of 
AI in dentistry, Akanksha Singh 5 , et al, 2019. Power 
calculation using G power software. The sampling 
method is stratified random sampling. The measure 
taken to minimize the sampling bias is stratification 
and matching independent variables in a selected 
sample. The internal validity is the usage of a pre tested 
questionnaire. The external validity is homogenization 
and replication of the experiment. 

Survey Instrumental: 

Data was collected. A questionnaire contains a set 
of 10 questions with a validity checking. Data collection 
software was used. Data manipulation/ clean up in excel 
spreadsheet. The list of output variables that are to be 
assessed are the effect of knowledge, age on the use of 
AI in dentistry. The method of representation of each 
output variable is pie chart. 

Analytics: 

The statistical test used here is the chi square test. 
The statistical software used is a SPSS 6 7 8 9 10 . The list 
of independent variables are the knowledge and age. The 
list of dependent variables is the AI. The type of analysis 
used is the correlation and association in chi square. The 
steps followed in software analysis. 

Result And Discussion

Figure 1: Pie chart showing the responses to questions about AI in dentistry. Majority of respondents have 
replied no (62%). Blue represents no and red represents yes. 
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Figure 2: Pie chart showing the responses to questions about the benefits of AI to doctors. Majority of the 
respondents have replied yes (39%)Green represents yes, red represents no and blue represents maybe. 

Figure 3: Bar graph showing the comparison of responses based on gender to the questions on abbreviation 
of AI, where blue represents air india, red represents almost implemented, green represents artificial 

insemination and orange represents artificial intelligence. Majority awareness responses(27%) were given 
by males. X-axis represents gender of the participants and Y-axis represents the frequency. There is no 

significant difference in responses between gender.Pearson Chi square test - 1.799, P value - 0.615(p>0.05- 
Statistically not significant). 
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Figure 4: Bar graph showing the comparison of responses based on gender to the questions on the 
technology of AI like alexa, siri, etc, where blue represents siri, red represents alexa and green represents 

both alexa and siri. Majority of responses (23%) were given by males. X-axis represents gender of the 
participants and Y-axis represents the frequency. There are no significant differences in response between 

gender. Pearson Chi square test - 4.919, P value - 0.085. (p>0.05- Statistically not significant). 

Figure 5: Bar graph showing the comparison of responses based on gender to the questions on the awareness 
of AI in dentistry where blue represents yes and red represents no. Majority of the responses (37%) were 
given by males. X-axis represents gender of the participants and Y-axis represents the frequency. There 

are no significant differences in response between gender. Pearson Chi square value - 0.773, P value - 0.379. 
(p>0.05- Statistically not significant). 
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Figure 6: Bar graph showing the comparison of responses based on gender to the questions on the benefits of 
AI to the doctors, where blue represents yes, red represents no and green represents maybe. Majority of the 
responses (27%) were given by males. X-axis represents the gender of the participants and Y-axis represents 

the frequency. There is no significant difference in responses between gender. Pearson Chi square value - 
1.230, P value - 0.541. (p>0.05- Statistically not significant). 

The questionnaire is distributed and various 
responses have been collected for each and every 
question. The results were statistically studied and were 
analysed. 

In figure 1, it shows about the awareness of AI in 
dentistry, Blue represents 62% student says that they 
are aware and Red represents 38% student says that 
they are not aware. In figure 2, it shows the beneficial 
of AI towards doctors, Blue represents 39% student says 
yes, Red represents 36% student says no and Orange 
represents 25% student says maybe. In figure 5, it 
shows about AI, as a confidentiality and data security, a 
major threat, blue represents 44% student says yes, Red 
represents 38% student says no and Orange represents 
18% student says maybe. In figure 3, Chi square test 
was done to analyse association between gender and 
knowledge of full form of AI, in which 27% of males 
and 14% of females were aware(p value=0.615). It was 
found statistically not significant. In figure 4, Chi square 
test was done to analyse association between gender and 
the technology of AI, in which 23% of males and 16% 
of females were aware (p value = 0.085). It was found 
statistically not significant. In figure 5, Chi square test 
was done to analyse the association between gender and 

awareness of AI in dentistry, in which 37% of males 
and 25% of females were aware (p value= 0.379). It was 
found statistically not significant. In figure 6, Chi square 
test was done to analyse association between gender and 
knowledge of AI beneficial to doctors, in which 27% of 
male and 12% of females were aware(p value=0.541). It 
was found statistically not significant. 

The present research interest was initiated from the 
team of investigators where previous studies were done 
based on clinical reports, interventional studies like 11 

12 13 , in vitro studies like, 6 7 8 10 and systematic reviews 
11 14 15 16 16,17 18 . Compared to the previous studies. 
When said about the results of AI are accurate, Mcgrath 
SP 19 , et al, in the year 2001 said that machines as a 
classification of dental images and visual search, 57% 
accuracy is observed when humans classify images. But 
84% accuracy is observed when the machine classifies 
the image. 

When said about AI that is helpful in diagnosis, 
Alexander L. Fogel 20 , et al, in the year 2018, says that 
AI is described in prevention, detection, diagnosis and 
treatment of diseases, 57% says that it is helpful for AI 
diagnosis and is revolutionised in an article titled as 
Artificial Intelligence as power and digital science - A 
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review. Even Lin K 20 21 , et al, in the year 2020, said that 
AI improves outcomes, detection and diagnosis of oral 
cancer by 53%, was said in an article titled as Improving 
oral cancer and outcomes and imaging through AI - A 
review. 

When said about AI as a threat, Andreas Holzinger 
22 , et al, in the year 2019, says that AI enhance trust 
in medical professionals as future systems in our body 
and 49% feel that AI technology as a threat, in an 
articles titled as Causability and Explainability of AI in 
medicinal field - a review. Thus, in the above articles, 
most of the results from the previous literature are more 
or less similar to the results of this survey . 

The limitations of this study is that the questionnaire 
may contain error captions. Due to the small scale of 
sample size, results may vary. The future scope of this 
study is that the present data has 100 responses. The 
sample size is small, among the general population. In 
future, more numbers of sample size can be used to study 
different types of population and for better results 23 .

Conclusion

AI has the potential that can be applied in various 
fields of science. There is a growing demand in the 
field of medicine, for AI to approach as transparent, 
trustworthy, etc for human experts in medicine. Thus, 
the participants of this study were aware about the usage 
of AI in the field of Dentistry. 
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Abstract
Esthetic dentistry can be defined as the art and science of dentistry applied to create or enhance beauty 
of an individual within functional and physiological limits. Esthetics is the branch of philosophy dealing 
with beauty. In dentistry, The theory and philosophy that deal with beauty1 and the beautiful, especially 
with respect to the appearance of a dental restoration, as achieved through its form of colour. The aim of 
this study is to assess the dental esthetics awareness among dental students. Survey was conducted online. 
Questionnaire which consists of 10 questions was prepared and distributed through google forms. Study 
population consists of 100 dental students. This creates awareness about aesthetics and helps to understand 
the importance of aesthetics and also provide required technology. This studies shows a high level of self 
consciousness and the findings of the studies prove that even slight variations have greater impact on 
physiological functional and physical aspects. 

Keywords: Aesthetic dentistry, Beauty, appearance of teeth. 
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 Introduction

Esthetics is the branch of philosophy dealing with 
beauty. In dentistry, The theory and philosophy that deal 
with beauty1 and the beautiful, especially with respect 
to the appearance of a dental restoration, as achieved 
through its form of colour. Esthetic dentistry can be 
defined as the art and science of dentistry applied to create 
or enhance beauty of an individual within functional 
and physiological limits. The naturals of the system is 
emphasized by showing by examples from nature and 
how artists and designers use it 2 when overall dental 
appearance is considered several factors of significance, 
including tooth colour, shape, and position and general 
arrangement of teeth 3

Previous research states that advancement in dental 
care means that today’s adults expect not only to keep 
most of their teeth for most of their lives, but that they 
should look good as well. 4

And however even as dental professional we may 
not fully realize what a life changing event it is have an 
undesirable smile 5

Compared to previous studies the level of aesthetic 
requirement in clinical practise has increased over the 
past decade, and this made it necessary for dentist to 
explore this field in order to satisfy the existing demand 
ton this field 6 and also aesthetic dentistry provides 
a new dimension of treatments that is rewarding and 
gives the dentist another means of artistic expression 
7 and hence aesthetic dentistry is applied to create or 
enhance beauty of an individual within functional and 
physiological limit. The aim of this study is to assess the 
dental esthetics awareness among dental students. 

Materials and Method

Study design, Area and study population:

A survey was conducted among dental students 
about knowledge and awareness about aesthetics in 
dentistry. The sample size of this survey is a total of 100 
people. Participants who belong to dental precipitation 
in this study were voluntary and no incentives were 
provided to the participants. The survey was conducted 
in the month of April 2020.
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Study Instruments:

A questionnaire was prepared after extensive review of the existing literature. The questionnaire was reviewed 
and amendments were made to improve clarity of pertinent questions and eliminate ambiguous responses. The 
survey instrument was a structured questionnaire with both open and close ended questions. It consists of a brief 
introduction regarding the purpose of the study, questions pertaining to demographic data and question regarding 
research objective 10 questions were circulated to the participants in a google.8

Data Analysis

Only completely filled online forms were included in the study. The full response was verified by two reviewers 
and the controlled data was entered on the same day. The entered data were analysed using SPSS. Descriptive 
analysis was performed to calculate frequencies of categorical variables.9,10,11,12,13

Results and Discussion

 

FIGURE 01: Pie chart depicts that knowledge and awareness among study participants regarding restoring 
class V cavity. 62.14% responded for glass ionomer (blue), 5.83% responded for composite (red) , 32.04% 

responded for compomer (green) 

FIGURE 02: Pie chart depicts that Knowledge and awareness among study participants regarding 
technique used for placing composite resin restoration. 40.78% responded for horizontal technique(blue), 

59.22% responded for incremental technique (red) 
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FIGURE 03:Pie chart depicts that Knowledge and awareness among study participants regarding importance of 
retainer. 43.56% responded for yes (blue), 58.44% responded for no (red) 

FIGURE 04: Pie chart depicts that Knowledge and awareness among study participants regarding importance of 
retainer. 56.86% responded for yes (blue), 43.14% responded for no (red) 
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FIGURE 05: Pie chart depicts that knowledge and awareness among study participants regarding porcelain 
bonding veneer. 55.34% responded for yes (blue), 44.66% responded for no (red) 

FIGURE 06: Pie chart depicts that awareness among study participants regarding aesthetics. 46.50% responded 
for hand made (blue), 34.56% responded for beautiful (red),18.45% responded for art 
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FIGURE 07: Pie chart depicts that awareness among study participants regarding snap on smile and 
evidence based practice. 61.75% responded for yes (blue), 38.24% responded for no (red) 

FIGURE 08: Pie chart depicts that awareness among study participants regarding importance of shade 
matching in prosthodontics. 72.55% responded for easy (blue), 27.45% responded for tough (red) 
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FIGURE 09: Pie chart depicts that awareness among study participants regarding importance of shade 
matching in prosthodontics. 72.55% responded for easy (blue), 27.45% responded for tough (red) 

 

FIGURE 10: Pie chart depicts that awareness among study participants regarding importance of shade 
matching in prosthodontics. 34.60% responded for making some change (blue), 38.78% improve the 

appearance (red), 26.53% responded for both 
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Figure 11: Bar chart represents the association between gender and awareness in restoring class V cavity. 
X axis represents the gender and Y axis represents the number of participants responding regarding 
awareness in restoring class V cavity by glass ionomer (blue), composite (red) and compomer (green). 

Males(34%) are more aware of restoring class V cavities by glass ionomer than females (28%). Chi Square 
test was done and the association was found to be statistically not signifi cant. Pearson’s Chi Square 

value:1.261, P value:0.532 (>0.05), Statistically not signifi cant. 

 

Figure 12: Bar chart represents the association between gender and technique used for placing composite 
resin restoration. X axis represents the gender and Y axis represents the number of participants regarding 

technique used for placing composite resin restoration by horizontal (blue) and incremental/vertical 
(red). Males (31%) are more aware of the technique used for placing composite restoration by vertical 

technique than females (30%). Chi Square test was done and the association was found to be statistically not 
signifi cant. Pearson’s Chi Square value:0.007 , P value:0.0935(>0.05), Statistically not signifi cant. 
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Figure 13: Bar chart represents the association between gender and Knowledge and awareness among study 
participants regarding the importance of retainers. X axis represents the gender and Y axis represents the 
number of participants responding regarding the importance of retainer. Females(23%) are more aware 
about the importance of retainers than males (21%). Chi Square test was done and the association was 

found to be statistically not signifi cant. Pearson’s Chi Square value:0.239, P value:0.625 (>0.05), Statistically 
not signifi cant. 

 

Figure 14: Bar chart represents the association between gender and Knowledge and awareness regarding 
study results showing the dimension change after composite build up . X axis represents the gender and 
Y axis represents the number of participants responding regarding study results showing the dimension 

change after composite build up. Males (37%) are more aware about study results showing the dimension 
change after composite build up than female (21%).Chi Square test was done and the association was found 

to be statistically not signifi cant. Pearson’s Chi Square value:8.833, P value:0.003 (<0.05), Statistically 
signifi cant.
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A total of 100 students participated in the survey 
of these participants 62.4% of them preferred to use 
glass ionomers for restoring class v cavity, 32.04% of 
them preferred to use composite and 5.83% of them 
preferred to use compomer ( figure 1). 59.22% of 
them preferred to use horizontal techniques for placing 
composite resin restoration, 40.78% of them preferred 
to use incremental technique (figure 2). 42.72% will tell 
their patients to wear retainers, 55.34% of them will not 
tell their patients to wear retainers (figure 3). 56.31% 
of them answered yes for the study results showing the 
dimension change composite build up 42.72% answered 
no (figure 4). 55.34% of them said that porcelain veneer 
bonding is as strong as enamel bonding veneer, 44.66% 
of them answered no (figure 5). 34.95% of them said 
the meaning of aesthetics is beautiful, 46.60% of them 
answered handmade and 18.45% of them answered that 
it belongs to art (figure 6). 61.17% of them said that a 
snap on smile is an evidence based practice and 37.86% 
of them answered no (figure 7). 71.84% of the students 
answered that shade matching in prosthodontic is easy 
and 27.18% of the students answered that shade matching 
in prosthodontics is tough (figure 8). 65.05% of has 
accepted aesthetic dentistry is devoted to improving the 
appearance of teeth , 33.01% of them have not accepted 
(figure 9). 36.89% of them said that the importance of 
aesthetics is to improve the appearance of teeth,33.01% 
of them answered that the importance of aesthetics is 
to make some changes, 25.24% of them answered both 
(figure 10).

The present research has origins from the team 
of investigators where previous studies were done 
based on clinical reports, interventional studies like 
14, 15,16, in vitro studies like,10,11,12,9 and systematic 
reviews 14 ,17,18 ,19, 20,21 .Chi square test was done to 
analyse association between gender and knowledge and 
awareness in restoring class v cavity in which 34% of 
the male and 28% of the female answered glass ionomer 
and 4% of the male and 6% of the female answered 
composite (P value:0.532). It was found statistically 
non significant (figure 11).Chi square test was done to 
analyse association between gender and technique used 
for placing composite resin restoration in which 21% 
of the male and 21% of the female answered horizontal 
technique and 31% of the male and 30% of the female 
answered incremental technique (P value:0.0935). It 
was found statistically not significant (figure 12). Chi 

square test was done to analyse association between 
gender and awareness regarding importance of retainer 
in which 21% of the male and 23% of the female 
answered yes (P value:0.625), It was found statistically 
not significant (figure 13). Chi square test was done 
to analyse association between gender and awareness 
regarding study results showing the dimension change 
after composite build up in which 37% of the male and 
21% of the female answered yes( P value:0.003). It was 
found statistically significant (figure 14) 

Compared to previous studies, 92.3% of them are 
satisfied with this smile 22 but in this study only 61.17% 
of them are satisfied with their smile. The result is 
different from the previous study and as the population 
involved is limited in this study23 This survey shows, 
more that 85% of the females are satisfied with function 
of speech and 14.9% of the females are not satisfied with 
the function of speech whereas in this study 36.89 of 
them are satisfied in improving the appearance of teeth 
and 33.01% of them are satisfied in making some changes 
teeth.24 This study conclude that 26.8% of the people 
are satisfied with shade matching whereas 70.5% of the 
people are not satisfied with shade matching but in this 
study 71.84% of them are satisfied with shade matching 
and 27.18% of them are not satisfied in shade matching. 
The results of both studies are almost the same. 

Limitations of this study include the sample size, 
results may vary as it has less population, this study 
creates awareness about aesthetics and helps us to 
understand the importance of  aesthetics and also provide 
required technology to improve the educational learning 
among students.

Conclusion

This study shows a high level of self consciousness 
and the findings of the studies prove that even slight 
variation have greater impact on psychological, 
functional and physical aspects 
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Abstract 
Denture liners are the materials applied to the tissue side of a denture coming in contact with the soft tissue. 
It cushions the contact of the denture with the tissues. The usage of the denture liners is to alleviate the 
trauma associated with complete dentures. The failure in adhesion, changes in rough surfaces and hardness 
are the favourable factors for microbial accumulation and compromise the liner’s durability and causes the 
oral health conditions like denture stomatitis. The adhesion can be improved with the usage of different 
substances and surface treatments. The changes in the rough surface and hardness can compromise the 
material’s lifespan. This review deals about the properties of adhesion, roughness and hardness of the 
denture liners. 

Keywords: Denture liners, denture liner adhesion mechanism, surface roughness, sealants application, 
hardness. 
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Introduction

The denture liners have been widely used in the 
dentistry to shape prostheses surface in contact with the 
soft tissues in the oral cavity. The failure in adhesion, 
changes in rough surfaces and hardness are the favourable 
factors for microbial accumulation and compromise the 
liner’s durability and causes the oral health conditions 
like denture stomatitis, implant loss, peri-implantitis and 
osseointegration delay as well as respiratory problems 
that can interfere with the rehabilitation treatment 
success and the quality of the life 1. The silicone based 
soft dentures doesn’t require an external plasticizer to be 
soft over a long period of time 2. The silicone based soft 
dentures are similar to silicone impression materials. It 
can manage bruxism, chronic soreness etc., The silicone 

based soft dentures withstands extrusion forces, energy, 
viscosity, tensile strength and tear strength and room 
temperatures. The usage of the denture liners are used to 
alleviate the trauma associated with complete dentures 3. 
The long term soft denture lining materials, despite their 
established clinical efficacy, the use of Long Term Soft 
Denture Lining materials (LTSDL) has been limited 
due to the unfavourable effects of the oral environment 
on some of their mechanical and performance 
characteristics 4. The silicone based denture liners are 
the most commonly used denture liners due to its more 
stable hardness, absorption and adsorption and solubility 
than acrylic based denture liners 5. The silicone based 
soft dentures are the relining materials that have no odour 
or no taste and offer a stronger adhesion and exceptional 
durability than the other denture liners 6. 

Most importantly, all of the lining materials exhibit 
an aging solution which has specific tendency towards 
discoloration and the available cleansers are not fully 
effective and can alter the mechanical properties of the 
denture liners 7. The denture liners are processed in 
laboratories (heat polymerized) and dentist offices (self-
polymerized) because of their easy and quick application 
8. The term “soft denture liners” refers to a class of 
resilient materials used to reline denture base surface 

DOI Number: 10.37506/ijfmt.v14i4.12436



5152      Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No.4

in contact with the occlusal stress bearing oral mucosa. 
The denture liners are noninvasive and relatively more 
economical if compared to make a new denture. Patients 
prefer resilient liners over the hard ones, because they 
improve comfort 9. The denture liners can be either 
that are usually made of polymethacrylate or resilient, 
in which plasticizers are added to the resin and silicone 
elastomers. The resilient materials are also classified 
as short term and long term products 10. The long term 
resilient denture liners maintain their resilience for more 
than 30 days upto 1 years whereas short term liners can 
be used upto 30 days. The resilient liners are intended to 
be elastic, absorb energy and act on the cushion effect 11. 

There are some disadvantages like presence of 
surface defects and porosity, residual taste after use, 
tendency to pick up odours, water uptake, poor adhesion 
to acrylic resin, proneness to change of color, difficulty 
to clean and premature hardening due to plasticizers 
solubilization 12. The successful relining depends on the 
bond strength between the liners and the resin base 13. 
This lack of bonding leads to debonding, diminishing the 
procedures longevity and may occur due to an inefficient 
bond to the denture or low cohesive strength. 

The sealants application, surface treatments and 
physical mechanical changes resulting from disinfection 
among others, improve adhesiveness, rough surface and 
maintain the liners initial hardness 14. 

DENTURE LINER ADHESION MECHANISM

The aging alters the adhesive properties of the 
denture base polymers and liners, leading to flaws on 
the materials. The failure in adhesion causes the rough 
surfaces, change in hardness and microbial accumulation 
that compromise the liner’s durability 15. The important 
factors for the considerations relative to denture liners 
adhesion are surface roughness, hardness, antimicrobial 
agents etc., 16. The bond between the prosthesis and 
the denture liner begins with the dissolution of resin by 
solvent, swelling of surface layers and the evaporation 
of the solvent. The liner monomers diffuse, penetrate 
the resin pores and form an interpenetrating polymeric 
network 17. The larger the surface swelling, the deeper 
the porous layer and as a consequence, the better the 
adhesion between the liner and the denture base 18. 

The bond strength between the liner and denture base 
was assessed through primer application, where the layer 
of the GC resin primer was applied on the polyamide 
surface, through an adhesive such as bonding agent that 
is a reline material partner 19. According to Ohkubo et al, 
dentures used for an extended period of time are difficult 
to reline because microorganisms produce methyl 
mercaptan, which causes liner detachment even after the 
primer dissolution 20. 

Silicone liners are mechanically superior and more 
durable than resin liners, however they lack Chemical 
adhesion and adhesive flaws can be associated with the 
bonding agent. The adhesive failures between liners 
and prosthesis are increased after 30 days of storage in 
water, suggesting that their bonding gradually weakens 
over time 21. The air abrasion with silica and silanization 
had failed to improve bond strength of silicone resilient 
lining to the prosthesis and defects produced by the 30 
μm particles were not sufficient for the liner material 
penetration 22. Some organic solvents such as the usage 
of poly methacrylate and ethyl acetate improve silicone 
liners adhesion to polymethylmethacrylate because they 
lead to softening and porosities that enhance adhesive 
penetration. The adhesion can be enhanced by ethyl 
acetate as a bonding agent 19. 

TREATMENTS TO IMPROVE DENTURE 
LINER’S ADHESION TO THE PROSTHESIS

The treatments to improve denture liner’s adhesion 
to the prosthesis includes the treatment with acetic acid, 
tribochemical silica coating, polymethylmethacrylate 
(PMMA) with methyl formate - methyl acetate (MF-
MA) and application of laser 23. A study showed an 
increase in silicone based liners bond strength to urethane 
dimethacrylate base following laser application. The 
oxygen plasma treatment would improve the tensile 
bond strength between silicone based soft liner and 
thermocycler denture base 24. The plasma is a partially 
or wholly ionized gas that contains highly reactive 
particles including electronically excited electrons, sonic 
and free radical species and photons in the short wave 
UV range. The plasma treatment is a gentle method to 
change the characteristics of the topmost layer of the 
polymer 25. Mechanical surface preparation of denture 
base with lasers or alumina abrading had no significant 
effects on the bond strength compared to untreated 
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acrylic interfaces 26. Considering experimental urethane 
acrylate oligomers-based photopolymerized soft liners, 
no significant difference in adhesion was observed after 
1 day or 12 months of storage in water at 37℃ 27. 

LINER’S ADHESION TO DIFFERENT TYPES 
OF PROSTHESIS

To improve the bonding between polyamide 
prosthesis and self polymerizable resin liner is by treatment 
with tribochemical silica and 4-methacryloxyethyl 
trimellitate anhydride in methylmethacrylate initiated 
by tri-n-butyl borane (4-META / MMA-TBB) resin 28. 
Polyamides can be chemical resistant materials due to 
their high degree of crystallinity. A study showed that 
the flaws in the liners adhesion to UDMA prosthesis due 
to its highly reticular nature that hinders the monomer 
penetration 15. 

The adhesion of hardliners to thermoplastic 
acrylic resin is similar to that of conventional thermal 
polymerized acrylic resin. But its results were different 
from polyamide, since they are chemically resistant 29. 
The weak adhesion between the resilient resin base liners 
and prosthesis is explained by the absence of monomers 
associated with the non reticulated amorphous polymers. 
The glass fibers reinforced PMMA showed increased 
adhesion to the liners since the fibers were previously 
filled with non reticulated polymers containing PMMA 
in micrometric scale 19. 

SURFACE ROUGHNESS

There are several methods to remove contaminants 
from the liners. But it is important to assess their 
effects on the surface since the cleaning solutions 
penetrate the resin which can change the morphology 
and the immersion time and concentration can alter the 
polymer structure 30. The self polymerizable hard liner’s 
roughness can be increased by the immersion of hard 
liners in sodium perborate and exposure of radiation 
with microwaves due to the immersion temperature 
and oxygen released by the perborate from the sodium 
perborate 31. Bubbling from the oxygen release is a 
mechanical cleaning mechanism 32. A study found that 
decrease in roughness is related with the brushing and 
disinfection with sodium perborate and chlorhexidine 
gluconate and related it to crosslinked agents that 
decrease the acrylic resin solubility in the organic 

solvents 30. 

The results of one heat polymerized denture based 
acrylic resin and another auto polymerized reline resin 
with cleaning agent resulted in no changes in roughness 
which was associated with short immersion time 33. 
There is an increase in roughness of hard liners because 
of the porosities that are formed due to the release of 
residual monomers and plasticizers and from the increase 
in the temperature during disinfection with microwaves 
34. There is an increase in the roughness when organic 
solvents such as MMA were applied on PMMA as an 
attempt to improve the adhesiveness to the silicone 
based liners because these solvents degrade the surface 
of the silicone based liners and alter its morphology. 

SEALANTS APPLICATION FOR SURFACE 
ROUGHNESS

The surface sealant application reduces the 
roughness produced by brushing in silicone and resin 
based liners, with a more definite effect for siloxane-
based material. But it showed no reduction in the 
roughness even after a sealant was applied to silicone 
based and methacrylate based liners 14. There are several 
situations that increase a liner’s roughness, which is a 
favouring factor for bacteria accumulation. The surface 
sealants protect the liners against water absorption and 
damage from substances like chemicals, saliva, food and 
brushing and coating defects and also reduces porosities 
and fissures 35. But there is still no consensus on whether 
roughness is reduced or not when a surface sealant is 
applied to the liner. 

HARDNESS

According to the specific ISO standards, liners 
can be classified into type A (soft) and type B (extra 
soft) from the measurement taken 24 hours after 
preparation of specimens 36. A study says that resilient 
liners compromise changes in hardness over time 37. 
Generally, hardness can be defined as the penetration 
resistance and it is increased in resin liners that are 
subjected to warm water bathe following polymerization 
and it is associated with reduction in residual monomers. 
The hardness of experimental photopolymerizable 
soft liners based on urethane acrylate oligomers was 
almost similar to silicone or acrylic resistant liners 27. 
Cazacu et al, found that higher hardness values for a 
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thermostable silicone tested as liner, equivalent to that 
of addition silicone changes in hardness can also be 
caused by temperature fluctuation in the oral cavity and 
due to changes in pH 38. Immersion in different solutions 
increased the liner’s hardness. But Rezende-Pinto et al 
found that the reduction in the self-polymerizable hard 
liner’s hardness regardless of the chemical solution or 
with water immersion 9. 

The change in the hardness of the acrylic resilient 
liners occurred after 1 month of use by patients and 
smoking patients resulted in higher hardness value, 
which is probably due to the heat exposure 39. The 
frequent use of cleaners kept the liners soft and also 
delayed their hardening process. the increase in acidity 
of the saliva was associated with an increased hardness, 
but this association cannot be generalized 1. Thus the 
maintenance of materials hardness is critical for their 
longevity. It should be noted that the hardness has a 
direct relation with the viscoelastic properties which are 
responsible for distributing and tension generated during 
its clinical function 40. Sealant application on resilient 
methacrylate can be effective in preserving hardness 
41. The higher the hardness value, lower the materials 
ability to absorb the impact of mastication. Decrease 
in hardness values may sometimes lead to superficial 
changes and retention of the oral pathogens. 

GENERAL CONSIDERATIONS

The failure of adhesion between the prosthesis and 
liner will compromise the procedure durability and 
favours microbial colonization and stomatitis 42. The 
adhesive failure is associated with the bonding agent. 
The use of solvents on silicone based liners improve 
adhesion on the PMMA base 43. Surface treatments like 
with acetic acid or with tribochemical silica are required 
to adhere liners to polyamide denture bases 44. It is 
important to preserve the hardness value of the liners so 
that the liners can maintain its elasticity for a long period 
of time. The selection of liner should be based on the 
procedure’s objective, considering the serviceability and 
expected results from the considerations 45.

Conclusion

The diversity of methods presented the properties 
in a diverse manner, showing that subsequent studies 
are necessary to meet better utilization and indication 

of liners regarding hardness, roughness, and adhesion. 
Based on the present results, further in vivo investigations 
with randomized controlled trials are necessary to 
compare the performance and properties of these denture 
liners’ modifications in clinical use. The adhesion to 
the prosthesis base is improved with treatments like 
those with acetic acid etc.,. The use of solvents seems 
to improve the adhesion of the reliners to the PMMA 
base. Most of the cleansing agents compromise the 
hardness and elastic modulus. Changes in roughness can 
lead to the formation of microbial colonization, increase 
the risk of oral and systemic infections and decrease 
the quality and life of the dentures. Among the various 
disinfection methods, minor changes in the hardness 
and roughness properties of the denture liners were 
observed when incorporating antimicrobial agents into 
the liners. Unlike acrylic based long term soft denture 
liners (ALTSDL) , the viscoelastic properties of silicone 
based long term soft denture liners materials (SLTSDL) 
are more appropriate and stable over time. Contrary to 
ALTSDL, the hardness of SLTSDL is stable over time. 
The sorption and solubility of SLTSDL is significantly 
lower than ALTSDL. 
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Abstract
Fractures of the mandible, particularly in the angle region have been found to have a high incidence. 
Clinical and radiographic examination along with the basis of displacement help to decide the treatment 
modality for these fractures. Open reduction is generally performed when there is significant deviation and 
closed reduction for simple fractures. The most common modality being Open Reduction with Internal 
Fixation(ORIF). The aim of the study is to compare Open Vs closed reduction in patients with fracture in the 
angle region of the mandible. This retrospective study involved a sample size of 18 patients with mandible 
fracture in the angle region. Case records were collected, tabulated and imported to SPSS for statistical 
analysis. Descriptive statistics and chi-square tests were adopted for association of various parameters. 
Angle fractures were most commonly seen in males(89%) than females. RTA and assault were the most 
common reason for trauma caused - 39% & 33% respectively. 89% of the treatment done was through open 
reduction with majority being treated by internal fixation(94%). Angle fracture management depends upon 
the severity of the displacement to decide the method of reduction and type of stabilisation. Open reduction 
with internal fixation was the most common treatment adopted in this study . 

Keywords: Open reduction, Closed reduction, Internal fixation, Angle fracture 

Type of Study: Retrospective Study

 Introduction

There has been an increased trend of fractures 
of mandibles in the recent past. Among these, the 
most common site affected is the angle region of the 
mandible.1 Mandible fractures occupy the second most 
frequent incidence in facial traumas with an incidence of 
38%. 2. Another study showed the incidence of 63.8% 
of the maxillofacial traumas affecting the mandible.3 

The etiology of fracture is very much related to the site 
of the mandible. The angle region of the mandible is a 
thinner cross sectional area bearing third molars and is 
considered to be the ‘lever’ area.4,5 The reason behind 
these fractures is most frequently due to Road Traffic 
Accidents (RTA)6, assault or interpersonal violence. 
Increased incidence of this happening in the urban region 
suggests that people do not tend to follow safety rules 
and regulations for their protection. This negligence 
and carefree attitude leads to accidents. The most prone 
are the youngsters who are often under the influence of 
alcoholism. 7 

Diagnosing the types of mandibular fractures in 
the correct site is very essential. Detailed history of the 
trauma occurrence, clinical examination,8 radiographic 
examination guide for most effective treatment planning. 
The most useful for radiographic examination are the 
panoramic radiographs and tomography sometimes.9 
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The management of these fractures are often influenced 
by several factors. They are associated with occlusal 
disharmony, pain, edema, laceration of soft tissue, 
hematoma, deviation of jaw, pain on mastication and 
while opening and closing of the mouth. 10,11 

Fracture management classified on the basis of 
method of reduction is dealt as open or closed reduction. 
Open reduction can further be subclassified as rigid 
or non-rigid fixation. Angle fractures are generally 
treated by an open reduction method. Open reduction is 
performed when there is significant deviation of the jaw, 
communitive fracture and instability. Closed reduction 
is preferred when it’s a simple fracture with not much 
deviation and less severe 12. Displacement of the jaw 
can influence the dimension of the airway at all levels13. 
Champy et al, while performing several investigations 
suggested that the most effective management of angle 
fractures is that plate location should be along the 
superior border of the mandible 14,15,16 

The most common modality used is the internal 
fixation. Open reduction and rigid internal fixation bring 
back the normal function, show easier maintenance and 
functional/ anatomical reduction with immobilization 
of the fracture.17 However there arises complications 
which range from 7.5%-29% and is due to the use of 
compression and two points of fixation. Infection and 
malocclusion have shown to have high in the list of 
complications.18 These can be reduced only when there 
are certain protocols developed. Extensive blood loss 
is also a complication in various surgical procedures 
which can be reduced with the help of pharmacological 
agents.19 Post operative pain is reduced by prescribing 
NSAIDs like Ketorolac or Paracetamol which have 
been proven to be very effective.20 Post operative care 
is also of importance for effective wound healing. BTX 
injections have been proved to assist wound healing of the 
facial laceration and also obtain good immobilization.21 
It has become difficult to determine the actual rate of 
complications of angle fractures because there are very 
few studies to this focus. Quality and quantity of post 
surgical care has to be similar in all regions of the world. 
22 Previously, our team had conducted numerous clinical 
trials23, in vitro & lab animal studies and reviews24,25 
over the past 5 years and now we are focussing on 
epidemiological surveys. The idea for this survey 
stemmed from the current interest in our community. 

The aim of the study was to compare open and closed 
reduction in patients treated for mandibular fractures in 
the angle region. Method of fixation was also noted in 
order to acquire knowledge on the most effective one. 

Materials and Methodology 

Study Setting

This is a retrospective study of patients with Angular 
Mandible Fractures. It revolves around a university setting 
study having patients visiting Saveetha Dental College 
and Hospitals. The approval for this study was given by 
the Institutional Ethical Committee (Ethical Approval 
Number - SDC/SIHEC/2020/DIASDATA/0619-0320). 
The sample size for this study was 18 patients having 
mandible fracture pertaining to angle region. Sampling 
bias was minimized by verifying the photographs. 

Data Collection and Tabulation

Retrospective data of 86,000 patients between 
June 2019 and March 2020 were retrieved and the 
patient records were reviewed and analysed for overall 
patients reported with maxillofacial trauma . The datas 
pertinent to the present topic were extracted from the 
overall data collected and tabulated. Tabulation included 
information/ parameters like Name of the patient, Age, 
Gender, Etiology of the fracture, method of reduction- 
open/closed reduction, type of fixation- internal fixation/
IMF. 

Statistical Analysis

After further verification of data by an external 
reviewer, it was imported to the SPSS software by IBM 
for statistical analysis. Percentages, mean, frequency of 
certain parameters were employed in the analysis. Chi-
square test was used to detect the significance between 
open/closed reduction and type of fixation. p value <0.05 
was considered to be statistically significant. 

Results and Discussion

The following are the results obtained from the 
analysis – It was seen that there were 16 male and 2 
females affected.(Table 2) The cause of the fracture was 
mainly due to Assault and RTA with 38.9% and 33.3 
respectively. Other reasons include work injury and 
trauma(Table 1). The major finding of this study was 
to compare open/closed reduction and it is shown that 
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incidence of open reduction(88.9%) was extremely high 
when compared to closed reduction(11.1%)(Table 3). 
When focussing on the type of fi xation, it was seen that 
94.4% was by internal fi xation and only 5.6% accounting 
for IMF (Table 4). Crosstabulation as shown in Table 
5 to fi nd the association between method of reduction 
and type of fi xation using Chi-square tests revealed a 
signifi cant result (p value < 0.05). This explains that open 

reduction with internal fi xation was found to be high and 
very few were with IMF. The descriptive statistics and 
association is represented in the form of tabulations and 
bar graphs below- 

Table 1- This table shows the number and percentage distribution of etiology of mandible 
fracture. The two most common reason for mandible angle fracture is Assault(38.9%), RTA 

(33.3%) and the least common is work injury(5.6%)

 

Figure 1- This graph shows distribution of various causes leading to mandible fracture in the angle region 
where X axis denotes Etiology and Y-axis denotes the number of patients. Violet colour denotes RTA, green 
denotes assault, brown denotes trauma and pink denotes work injury.. It shows that the two most common 

reasons for mandible fracture in the angle region are assault(38.9%)and RTA(33.3%). 
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 Table 2- This table shows the number and percentage distribution of gender variation of patients with 
mandible fracture. It shows that males are more affected( 88.9%) than females( 11.1%). 

Figure 2 - This graph shows the number distribution of gender variation of patients with mandible fracture 
in the angle region where the X axis denotes gender and Y-axis denotes the number of patients. Yellow 

colour denotes female patients, green denotes male patients. It shows that males are more affected( 88.9%) 
than females( 11.1%). 

Table 3 - This table shows the number and percentage distribution of the method of reduction adopted 
for treating the fracture. It shows that open reduction is more commonly adopted( 88.9%) than closed 

reduction (11.1%). 
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Figure 3 - This graph represents the number distribution of the method of reduction adopted for treating 
the fracture where X axis denotes type of reduction and Y-axis denotes the number of patients. Black colour 

denotes closed reduction and blue denotes open reduction. The graph shows that open reduction is more 
commonly adopted( 88.9%) than closed reduction (11.1%). 

 Table 4- This table shows the number and percentage distribution of the type of fi xation adopted for 
treating the fracture. The most commonly adopted type of fi xation is internal type of fi xation(94.4%) 

whereas IMF accounting for 5.6% only. 
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Figure 4- This graph represents the number distribution of the type of fi xation adopted for treating the 
fracture where X axis denotes type of fi xation and Y-axis denotes the number of patients. Orange colour 
denotes Intermaxillary Fixation (IMF) and red denotes Internal fi xation. The graph shows that the most 
commonly adopted type of fi xation is internal type of fi xation(94.4%) whereas IMF accounting for 5.6%. 

Table 5 - This table shows the association of method of reduction and type of fi xation. Chi-square- 
statistically signifi cant - p value - 0.004 (< 0.05). 

Value df Asymptotic Signifi cance(2-
sided)

Exact Signifi cance
(2-sided)

Pearson Chi-square 8.471 1 0.004

Continuity Correction 1.621 1 0.203

Likelihood Ratio 4.952 1 0.026

Fisher’s Exact test 0.111

N of Valid Cases 18
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The mandible,a single bone connecting to skull by 
temporomandibular joint is responsible for functions 
like mastication, phonation, swallowing and occlusal 
harmony26 Since the mandible arch is open, located 
in the lower portion of face, it is more prone to road 
traffic accidents and interpersonal violence27. Studies 
have shown that assault and Road Traffic Accidents 
are considered to be the primary causes of mandible 
fractures. High incidence of Road Traffic Accidents 
could be attributed to poor road conditions, speed limit 
violation, drunk and drive and no proper safety measures 
being taken while driving3.

Our study shows that the main etiology behind 
fractures was primarily due to assault(38.9%) and RTA 
(33.3%) as shown in Figure 1. Few others were due to 
trauma, interpersonal violence or a work injury. The 
proportion of males being affected was extremely higher 
than females. As seen in Figure 2, males are about 8 
times more affected than females which is in agreement 
with a study where there was male predominance as well 
28,29. Male predominance is due to the fact that they are 
more easily prone to road traffic accidents, interpersonal 
violence often influenced with alcoholism 3,30. 

The various sites of mandibular fractures include 
angle, condyle, symphysis region etc. wherein angle 
region being the most common region. Complete 
clinical history is very essential for the diagnosis of the 
fracture. Radiological evidence like orthopantogram and 
CT scans favour in diagnosing and give us a clear view 
of the extent of fracture31. 

Incidence of open or closed reduction as a treatment 
modality has been determined in this study. Figure 3 
shows that the percentage of open reduction of mandibular 
angle fracture is 89%. Other literature studies also are 
in support of increased open reduction as the adopted 
treatment modality9. They have different approaches to 
treat and are often associated with complications such as 
sepsis or infection commonly seen in angle fractures of 
the mandible. Rate of infection ranges from 5% - 32% 
with angle fractures and can sometimes be associated 
with grossly carious and periodontally involved teeth 
which have to be extracted12. 

The main aim of closed or open reduction treatment 
in mandibular angular fracture is to establish functional 
harmony 2. Open reduction Internal Fixation(ORIF) 

in mandibular angle fracture shows greater prevailing 
treatment modality accounting 94% in our study. 
Association of method of fixation and reduction revealed 
that open reduction is generally adopted with internal 
fixation.3

Closed reduction or Inter Maxillary Fixation(IMF) 
is least adopted (Figure 5) among prevailing modality 
of fixation in mandibular angle fracture. The ORIF is 
more advantageous over IMF,as ORIF brings back 
the mandibles anatomy and functions effectively with 
early postoperative recovery,which is in concordance 
with other studies. 3,17 It necessitates for even more 
development in this modality otherwise lack of skills and 
knowledge leads to non adherence of these procedures32.

The limitations of the study is that it includes a very 
small sample size, single centered and completely relies 
on inpatient records for the analysis. The results are 
compromised in a retrospective manner and providing 
treatment recommendations based on such a small 
sample size is challenging. Therefore, a well designed, 
extensive study should be done in the near future to 
implicate the result of those studies in clinical practise. 

Conclusion

Within the limits of the present study, open 
reduction with internal fixation(ORIF) was found to be 
adopted as the common treatment modality in patients 
with mandible fractures in the angle region. The fracture 
showed more prevalence in males and the most common 
etiology was found to be assault and road traffic 
accidents(RTA).With this small sampled retrospective 
study it is difficult to implicate the result of this study 
into maxillofacial operating criterias. .Hence a large 
sized multicentered randomized control trial should be 
done to to generalise the outcome of this study 
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Abstract 
Aim: The aim of this study was to determine the most common permanent tooth which requires RCT in 
patients below 18 years of age.

Materials and methods: A retrospective cross sectional study of 581 subjects to determine the most common 
permanent tooth which requires RCT in patients below 18 years of age was carried out. The investigation 
was done to relate the permanent tooth which requires an RCT to age and gender. Chi - square test was the 
statistical test used for correlation in this study.

Results: Among the 581 subjects, 238 were males (41%) and 343 were females (59%); Age 6-10 years 
(18.42%), Age 11-14 years (69.71%), Age 15-17 years (11.88%); Mandibular right first molar (25%); 11-
14 years most common age group (p=0.063) that underwent RCT; Higher number girls underwent RCT 
(p=0.006).

Conclusion: Thus based on analysis it was found that permanent mandibular right first molar is the most 
common permanent tooth which requires RCT in patients below 18 years of age and there is a female 
predominance seen. Mandibular first molar was the most common permanent tooth that underwent RCT in 
the study due to its high susceptibility to caries. 

Clinical significance: This study serves as a beneficial tool for the identification of common permanent 
teeth undergoing an RCT which in turn can lead to implementation of correct preventive strategies and 
awareness among dentists as well as the general population. 

Keywords: Young permanent tooth, Pulp necrosis, Root Canal Treatment, Children, Gender. 

 Introduction 

Functional dentition is an important factor in the 
process of growth and development of the child patient, 
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therefore preservation of the primary, permanent teeth in 
a functional state is a major task in achieving good oral 
health in children. 1,2

Young permanent teeth are more often sensitive 
to dental caries which affect the pulpal health of 
teeth leading to pulp necrosis. 3,4 Several risk factors 
may affect the dental pulp: one of the most injurious 
agents of dental pulp is caries disease, caused by 
oral microorganisms. Of these factors dental caries, 
periodontal disease and dental trauma have been 
generally reported to be the major and the commonest 
causes of pulp necrosis and periapical periodontitis. 5–8 
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Hence the need for RCT arrives. Tooth preservation 
being the ultimate goal of modern dental care, RCT is an 
available, efficacious therapeutic strategy to retain the 
teeth. Root canal treatment is one of the most technically 
demanding procedures and a very specialised aspect in 
restorative dentistry requiring high level of technical 
skills. The main objective of the root canal treatment 
is to make the affected tooth/root of a tooth, a proper 
functional unit which is free from symptoms and 
pathogenesis and is biologically compatible. 9,10 On the 
other hand pulpectomy is a dental procedure in which 
all of the material in the pulp chamber and root canal 
of a tooth is removed. This procedure is recommended 
when the pulp has an infection that cannot be resolved. 
Previously our team had conducted numerous clinical 
trials focusing on reducing post operative pain, efficient 
instrumentation techniques for primary tooth. 11–18 
Information on reasons for and pattern of a treatment are 
necessary for understanding the disease, performance of 
previous treatment, determination of cost effectiveness 
and devising future facilities based on patient need. 19,20

It is also important to notice that the RCT treatment 
has invariably led to a decline in the tendency amongst 
dentists to extract diseased teeth, since this treatment 
aims at the prevention of progression of infection, 
preservation of normal periradicular tissues and the 
restoration of the treated to its proper form and function 
in the dental arch. 21 Teeth loss / absence due to 
periodontal disease, dental caries , trauma / some genetic 
disorders not only affect basic oral functions but also the 
aesthetic appearance and quality of life. 8 The other fact 
which is evident from various previous studies is that 
the dental awareness in the population is much less than 
desired. Patients usually present when they have pain or 
advanced stage of dental disease i.e. complicated dental 
diseases and periodontal diseases. The late presentation 
and symptomatic visits attitude has made endodontic 
treatment inevitable among us. Demanding treatment at 
late stages may relate to several psychological factors 
such as dental anxiety, financial costs, perceptions of 
need and lack of access. 5,22 Thus there is a need to 
educate children and their parents on the importance 
of early presentation of dental clinics and the possible 
sequel of late presentation in terms of morbidity, cost 
and time. 23 With this background in mind this study 
also creates awareness for the dentists and the general 
population.

Since there were no previous studies to encounter 
the commonest permanent teeth which require RCT in 
children in the South Indian population, this study was 
designed to fulfill this lacunae and leads to implementation 
of correct preventive strategies. Previously our team had 
also conducted numerous clinical trials which has led to 
the implementation of correct preventive strategies.24–29 
This research also aims for the achievement of the same. 

Materials and Methods

A retrospective cross-sectional study in the hospital 
setting of University Hospital was conducted. All the 
case records of patients below 18 years of age who had 
undergone RCT in permanent teeth in the University 
Dental Hospital between June 2019 - March 2020 were 
included for this study and all the records of patients 
with any major systemic illness or special health 
care conditions were excluded from the study. After 
obtaining the ethical clearance from the institutional 
ethical committee board of University Dental Hospital 
(Ethical Approval number: SDC/SIHEC/2020/
DIASDATA/0619-0320), the list of 581 the subjects 
who were below 18 years of age and had undergone an 
RCT treatment during the study period were retrieved 
by reviewing 7415 case sheets. The demographic and 
clinical data especially age, sex and teeth involved were 
retrieved from the Dental records. Cross verification of 
data was done by using the photographs available in the 
image gallery to avoid errors available in the case sheet. 
Cross verification was done by another examiner who 
reviewed the photographs, radiographs to reduce the data 
errors available in the case sheet. The main advantage of 
such data collection was that data was readily available 
and it included larger sample size and larger distribution 
of data. Data collected were entered into a spreadsheet 
and analysed subsequently using the Statistical software 
SPSS (Version 20). Frequency and percentage were 
calculated from the study variable. Descriptive statistics 
was used to summarise the variable in the data set. 
Chi square test was employed to test the association 
involving discrete data with the level of significance set 
at p<0.05. 

Results

A total of 581 children aged between 6-17 years 
of age were treated at the University Dental hospital 
between study periods as mentioned above. Among 
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these two hundred thirty eight were males (41%) and 
three hundred and forty three were females (59%). 

With regards to teeth undergone an RCT, Table 1 
indicates that the permanent mandibular right first molar 
is the most common permanent tooth (25%) to get treated 
followed by the permanent mandibular left first molar 
(20.7%). It was found that 186 children had undergone 
RCT in anterior teeth 399 in the posterior teeth region.

It was noticed from the results that a greater 
proportion of children who belonged to the age group 
of 11-14 years had undergone root canal treatment 
(69.7%), followed by the children in the age group of 

6-10 years (18,4%) and the age group of 15-17 years 
(11.9%) (Figure 1) but there is no statistically significant 
association between age and the individual teeth that 
underwent RCT in this study (p=0.063) ; however 
mandibular right first molar is the most common tooth 
that has undergone an RCT in almost all age groups 
(Figure 3).

Another finding of this study was that the girls (59%) 
underwent RCT more than the boys (41%) (Figure 2) 
and that there is a statistically significant association 
observed between the gender and teeth (p= 0.006); it can 
be found that the mandibular right first molar is the most 
common tooth that underwent an RCT in both boys and 
girls (Figure 4). 

  

Figure 1 Image representing the frequency distribution of the different age groups that underwent RCT 
in the permanent teeth. X-axis shows the age groups while Y-axis shows the percentage of children who 
underwent RCT. Higher number of children in the age group of 11-14 years (69.71%) underwent RCT. 
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Figure 2 Image representing the frequency distribution of girls and boys who underwent RCT treatment. X-axis 
shows the gender while Y-axis shows the percentage of children who underwent RCT. Higher number of girls 

(59.04%) underwent RCT than boys. 

 

Figure 3 Image representing the association between different age groups and the RCT treated teeth. X- axis 
represents the age groups with tooth number in the X cluster in the FDI system of notation and Y- axis represents 

the number of individual teeth that underwent an RCT treatment. Chi square test was done and the association was 
found out to be not statistically signifi cant. Pearson Chi-square value: 61.483 , DF: 46 , p value : 0.063 (>0.05) 

hence not statistically signifi cant, however 11-14 years is the most common age group in which a higher number of 
children underwent RCT treatment in permanent teeth. 
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Figure 4 Image representing the association between gender and the RCT treated teeth. X- axis represents 
the individual tooth in the FDI system of notation and Y axis represents the number of children who 

underwent RCT. Blue colour represents boys and green colour represents girls. Chi square test was done 
and the association was found out to be statistically significant. Pearson chi-square value :43.632, DF:23, p 

value :0.006 (<0.05) hence statistically significant, proving that the need for root canal treatment was greater 
in girls compared to boys and the most frequently affected teeth were mandibular right first molar, followed 

by mandibular left first molar, maxillary right central incisor and maxillary left central incisor. 

Table 1 Comparison of percentage distribution of different permanent teeth that underwent RCT. It can 
be inferred from this table that the permanent mandibular right first molar (46) is the most common tooth 
that underwent an RCT in children below 18 years of age (n=146, 25 %). 

TEETH NO. IN FDI SYSTEM FREQUENCY PERCENTAGE

11/12/13 68/11/2 11.7/1.9/0.3

14/15 6/1 1/0.2

16/17 55/3 9.5/0.5

21/22 55/9 9.5/1.5

24/25 2/4 0.3/0.7

26/27 40/3 6.9/0.5
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31/32 10/4 1.7/0.7

34/35 1/3 0.2/0.5

36/37 120/7 20.7/1.2

41/42 12/2 2.1/0.3

45 5 0.9

46/47 146/12 25/2.1

TOTAL 581 100.0

Cont ... Table 1 Comparison of percentage distribution of different permanent teeth that underwent RCT. 
It can be inferred from this table that the permanent mandibular right first molar (46) is the most common 
tooth that underwent an RCT in children below 18 years of age (n=146, 25 %). 

Discussion

Data on the frequency and distribution of root 
canal treated teeth may reflect the attitude towards 
such treatment as well as the need and demand for it. 
In this study it was noted that the root canal treatment 
was needed mostly in the mandibular right first molar, 
followed by mandibular left first molars. This agrees 
with the findings of the study by Ridell et al. 2003. 30 
The most probable reason for this finding was that the 
mandibular first molar is the first permanent tooth to 
erupt in the oral cavity hence it was more prone to caries. 
In addition the mandibular molars are more susceptible 
to food stagnation than the maxillary molars. Also it can 
be inferred that many parents may fail to recognise them 
as permanent teeth and thus neglect them through bad 
oral hygiene practices such as ineffective oral hygiene 
measures. Another reason for their susceptibility may 
be related to their period of eruption prolongation 
which makes oral hygiene measures ineffective. This 
also indicated the fact that preventive measurements for 
lower molars are extremely necessary. 5,31–36 However 
Augusto et al., reported an occurrence of 68% of 
maxillary posterior treated teeth and 32% of mandibular 
posterior treated teeth in a study conducted in Sweden. 37 
This could be related to the reasons such as the findings 
may be attributed to a particular population. However 
the overall consensus agrees with the findings of our 
current study. 

Since the prominent factors necessitating RCT 
are caries related , it is therefore not surprising to 
observe the pattern of prevalence of RCT with respect 
to the teeth involved tends to follow the reported 
order of susceptibility of teeth to caries : Mandibular 
1st molars; maxillary 1st molars; maxillary central 
incisors; maxillary lateral incisors; maxillary first and 
second molars; maxillary second molars; mandibular 
2nd molars; maxillary and mandibular canines with 
mandibular central and lateral incisors being the least 
susceptible teeth. Similar findings were seen in the study 
conducted by many researchers. 4,7,38 

About 59% of the sample population who underwent 
root canal treatment were females in the present study. 
The reason was that females had been reported to be 
more concerned about their oral health; hence they 
appeared to be better motivated to demand for oral health 
care and were found to attend dental services more often 
for various treatments than males who visit their dental 
professionals only when it is absolutely necessary. 
Another study by Ajayi et al., reported that the reason 
for female predominance to dental caries may be the 
facts of earlier tooth eruption in girls (and therefore 
increased time of exposure to cariogenic processes). 
Females may be more prone to dental caries due to 
excessive snacking of cariogenic food, hormonal and/or 
physiological differences. These may be the reasons why 
a larger proportion of the children who underwent root 



5174      Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No.4

canal treatment were females in the present study . This 
was in agreement with various previously conducted 
studies. 19,22,39,40 . Although studies by Ahmed MF et al 
in the year 2000 and Dadpe et al 2018 reported a higher 
requirement of root canal treatment in males 10,21 .The 
reason suggested by them was males were physically 
active hence, have an increased susceptibility to falls and 
other forms of injuries, however Dadpe et al reported an 
over representation of males in their study populations. 
Overall consensus from various other studies also 
reported a higher need for endodontic treatment in 
females compared to males.

Another finding of this study was that, the greatest 
percentage of patients who received root canal treatment 
belonged to the age group of 11-14 years (69.7%) and 
was in agreement with the previous study as caries 
prevalence increases as age increases.19,41,42

This study also found that the posterior teeth 
required a higher number of root canal treatments than 
the anterior teeth which is in agreement with the studies 
previously conducted. 30,37,39 The higher incidence of 
maxillary central incisors (20%) being the second most 
RCT treated tooth in our study, can be attributed to 
factors such as trauma which is commoner in children. 
The maxillary incisors due to their location are more 
susceptible to injury as compared to the rest of the teeth. 
In addition to this, the person’s aesthetic appeal could 
be the most attractive factor for the higher incidence of 
root canal therapy in maxillary incisors in this study. 
Similar findings are seen in the study conducted by Al - 
Negrish et al.,2019 . Who proposed that the upper teeth 
appear more prominent than the lower teeth during smile 
making the patient more interested to preserve the upper 
teeth. 43

The strength of this study was that the records of 
patients seen during the period of study were used; 
therefore there was no issue regarding declined 
participation from patients and in addition there was 
no issue regarding improper patient selection. The 
weakness of the study being a retrospective study, 
there was no possibility for direct interactions and 
examinations with the patients and the study relied only 
on the radiographic and clinical photographs also the 
sample size was limited and confined to only the South 
Indian population. However this study will shed light 

for future studies that study an even larger population. 
Continued advancements in the field of research can lead 
to the implementation of correct preventive strategies. 
More prospective studies can be conducted to clarify the 
reason for commonly undergoing RCT treatment. 

Conclusion

Thus in this study it was determined that the 
permanent mandibular right first molar is the most 
common tooth which requires a root canal treatment in 
a patient below 18 years of age and there is statistically 
significant female predominance of about 59% (p=0.006) 
and the most common age group that underwent an RCT 
treatment was 11-14 years. 

Clinical Significance 

This study served as a beneficial tool for the 
identification of common permanent teeth undergoing 
an RCT. The data derived from the study is of high 
clinical value for evidence based practice and can be 
used for implementation of correct preventive strategies 
and imparting awareness among dentists as well as the 
general population. 
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Abstract
Root canal treatment is a procedure done to remove the infected pulp of the tooth to prevent infection. The 
most important step in root canal treatment is cleaning and shaping which is done to disinfect the root canal. 
Persistent microorganisms after root canal treatment, can lead to failure of the endodontic treatment. Survey 
questionnaires were prepared, using an online survey portal it was distributed randomly to 100 participants 
via social media application. Responses were tabulated and graphs were plotted. From the survey results 
it was evident that knowledge regarding the recent advancements of root canal disinfection is notable. 
There was no significant association between the field of practice (specialists / general practitioners) and 
their response to the questions. Overall, the survey showed a good knowledge and awareness among the 
responders about the recent advancements in irrigants, used in the root canal treatment.

Keywords: Root canal disinfection; Biofilm; Sodium Hypochlorite; Chlorhexidine; EDTA 

 Introduction 

Root canal harbors a variety of microorganisms, 
which possess a great challenge to dentists in achieving 
complete disinfection of the root canal system. 
Antimicrobial strategies for the removal of biofilm is of 
utmost importance 1,2. The most frequent microorganisms 
in root canal treatment are gram negative anaerobic rods, 
gram positive aerobic and facultative rods, lactobacillus 
species, gram positive facultative streptococcus species. 
Obligate anaerobes are easily removed during root canal 
treatment, streptococcus, enterococcus and lactobacillus 
once established, are likely to be persistent if effective 
treatment and irrigation are not done properly thereby 
leading to failures3. Challenges in effective biofilm 
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removal during root canal treatment arise due to 
anatomical complexities and dentin composition4. 

Conventional antimicrobials such as sodium 
hypochlorite (NaOCl) are most commonly used 
in biofilm removal but does not provide adequate 
disinfection when dealt with tooth having root 
anatomical complexities 5. A proper endodontic therapy 
requires the use of a proper irrigant and intracanal 
medicament to ensure success in the treatment and 
prevent infection 6. Sodium hypochlorite has been used 
as a potential root canal irrigant as early as the 1920s 
3. Antibacterial property, its tissue dissolving capacity 
and its toxicity are all dependent on the concentration 
used for its action. Use of ‘full strength’ 5.25% leads 
to adverse reactions and decrease in strength of dentin. 
Demineralisation agents such as EDTA were bought to 
use due to its high biocompatibility and great efficacy in 
smear layer removal 7,8. EDTA was slightly better than 
NaOCl in removal of the smear layer and opening of the 
dentinal tubules 4,9. Chlorhexidine, is another widely 
used irrigant due to its high antimicrobial activity, but it 
lacks tissue dissolving capacity 4. 

The available irrigants have some limitations 
related to it and hence, newer irrigants were developed. 

DOI Number: 10.37506/ijfmt.v14i4.12439
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Some recent advances in root canal disinfection include 
MTAD, tetraclean, electrochemically activated solution, 
ozonated water, photon-induced disinfection and 
herbal extracts. MTAD is a mixture of tetracycline, 
acetic acid and detergent for usage as final rinse before 
obturation10. Tetraclean similar to MTAD, it is a mixture 
of antibiotic(doxycycline), detergent and acid; but with 
varying concentrations11. Tetraclean causes high biofilm 
degradation when compared to MTAD 11. Ozonated 
water is a powerful antimicrobial agent against viruses, 
bacteria, fungi, protozoa and hence useful in root canal 
irrigation 12,13. The killing ability of ozonated water 
was comparable with 2.5% of NaOCl when irrigated 
with sonication 12,13. Methylene Blue has been used in 
photon-induced disinfection targeting gram positive 
and gram negative oral bacteria 14,15. Use of methylene 
blue and red light (665 nm) showed 97% reduced 
bacterial viability 16–18. Herbal alternatives 29 show good 
antibacterial properties. Triphala, Licorice, cranberry 
extract, green tea, neem, tulsi, conifer, poplars, generic 
clusia flowers are some of the herbal extracts used for 
root canal disinfection19 .

In photodynamic therapy use of photosensitizer 
followed by light illumination of sensitized tissue are 
used for killing microorganisms 20,21. Photon induced 
photoacoustic streaming is based on radial firing tips 
with laser impulses of energies at 15Hz for average 
0.3W for root canal disinfection. Gentle wave irrigation 
aims to clean the root canal through generation of 
different physicochemical mechanisms including a 
broad spectrum of sound waves22. 

Conventionally used irrigants such as chlorhexidine 
23,24, sodium hypochlorite 25 requires proper shaping 
of the canal for better penetration of the irrigant 26,27. 
Use of herbal alternatives as root canal irrigants, has 
been increasing over the years with usage of licorice, 
cranberry extract and passion fruit juice as they have 
good advantages in bactericidal activity 28,30. Various 
surveys 31, in vitro studies 25,32,33 and molecular studies34 
have been conducted to analyse the endodontic therapy 
which can be employed to improve the outcome of 
treatment procedures 35 . 

The purpose of this survey was to analyse the 
knowledge and awareness regarding the usage of 
newer root canal irrigants in clinical practice and their 
advantage over conventional irrigants.

MATERIALS AND METHODS

A cross-sectional study was conducted across 
various specialists and general practitioners in Chennai. 
Convenient sampling was done and questionnaires were 
randomly distributed to 100 participants, comprising 45 
specialists(endodontists) and 55 general practitioners 
respectively. A self administered questionnaire was 
created using Google Forms in English and was 
distributed. It took about 5-10 minutes to complete 
the survey. The questions were directed towards 
analysing the awareness in recent advances in root canal 
disinfection. With the help of the survey portal, the results 
were obtained and graphs were plotted accordingly. The 
results obtained were then compared with the responses 
derived from specialists and general practitioners for a 
comparative analysis. The questionnaires mentioned in 
the survey mentioned in the table below. 

QUESTION OPTIONS

What are some of the disadvantages of conventional irrigants?
● Less effective against bacteria
● Corrosive
● Not sure

What happens if bacteria is not completely removed from root 
canals?

● Failure of endodontic treatment 
● Re-infections
● Not aware

Are you aware that the newly developed irrigants have higher 
potential for root canal disinfection and 

has advantages when compared with conventional irrigants? 

● Yes
● No 
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Are you aware of some of these root canal disinfectants mentioned 
below?

● MTAD
● Tetraclean
● Alexidine
● Octenidine 

How efficient do you think is the use of herbal extracts in root 
canal disinfection?

● Highly efficient
● Not so efficient
● Not aware/ not sure 

Are you aware of the use of antibacterial nanoparticles for root 
canal disinfection?

● Yes
● No 

Are you aware that MTAD does not erode dentin whereas other 
conventional irrigants do?

● Yes
● No 

What do you think are some advantages of MTAD?

● Root Surface conditioning 
● Smear layer removal
● Both of the above
● None of the above

Do you know that Tetraclean can disaggregate biofilm better when 
used with NaOCl?

● Yes
● No 

Are you aware that ozonated water could neutralise 
LPS(Lipopolysaccharide) within the root canal?

● Yes
● No 

Do you know that antimicrobial photodynamic therapy can be 
used with conventional root canal treatment? 

● Yes
● No 

What do you think are some advantages of
photon-induced photoacoustic streaming?

● Doesn’t require use of extensive 
● instrumentation
● Effective debridement, no thermal effect on 

dentinal walls
● Effective removal of calcium hydroxide from 

root canal

Are you aware that lasers are highly effective in root canal 
disinfection?

● Yes
● No 

What do you think are some advantages of recent advances in 
disinfectants?

● Broad spectrum of antimicrobial effect
● Effective removal of vital and non-vital tissue
● Improve the fluid dynamics
● Not sure

Results and Discussion 

From the survey, the following results were observed and demonstrated below (graphs 1-6) 

Cont... Table 1: Questionnaires included in survey 
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Graph 1: Bar graph represents the association between the field of practice (specialists / general 
practitioners) and their opinion regarding the disadvantage of conventional irrigants, X-axis represents the 

field of practice and Y-axis represents the number of participants. The blue bar represents that conventional 
irrigants were less effective against bacteria, red bar represents irrigants were corrosive in nature and 

the green bar represents indecisiveness. Majority of the respondents (28% of specialists and 27% general 
practitioners) opted conventional irrigants were less effective against bacteria. Chi square test was done 
and association was not significant (p value- 0.084; p >0.05) proving there was no statistical significant 

association between the field of practice (specialists / general practitioners) of the dentists and their response 
to the question. 

Graph 2: Bar graph represents the association between the field of practice (specialists / general 
practitioners) and their awareness of recently developed irrigants, X-axis represents the field of practice 

(specialists / general practitioners) and Y-axis represents the number of participants. The blue bar 
represents MTAD, the red bar represents Tetraclean, green bar represents Alexidine and the orange bar 

represents Octenidine. Majority of the respondents (21% of the specialists and 19% general practitioners) 
were aware of the MTAD which is a mixture of doxycycline, citric acid and a detergent. Chi square test was 
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done and association was not significant (p value- 0.292; p>0.05) proving there was no statistical significant 
association between the field of practice (specialists / general practitioners) and their response to the 

question.  

 

Graph 3: Bar graph represents the association between the field of practice (specialists / general 
practitioners) and the efficiency of herbal disinfectants, X-axis represents the field of practice (specialists 
/ general practitioners) and Y-axis represents the number of participants. The blue bar represents herbal 

irrigants were highly efficient, red bar represents not so efficient and the green bar represents unfamiliarity 
or indecisiveness. Majority of the respondents (22% of specialists and 24% of general practitioners) 

responded that herbal disinfectants were not so efficient in root canal disinfection. Chi square test was 
done and association was not significant (p value- 0.870; p>0.05) proving there was no statistical significant 

association between the field of practice (specialists / general practitioners) and their response to the 
question.  

Graph 4: Bar graph represents the association between the field of practice (specialists / general 
practitioners) and awareness of dentin erosion that occurs during the use of MTAD. X-axis represents the 
field of practice (specialists / general practitioners) and Y-axis represents the number of participants. The 
blue bar represents yes- as an agreement to the statement(or question) and the red bar represents no- as a 

disagreement to the statement(or question).Majority of the respondents (41% specialists and 43% of general 
practitioners ) were aware that MTAD can erode the dentin. Chi square test was done and association was 
not significant (p value- 0.079; p>0.05) proving there was no statistical significant association between the 

field of practice (specialists / general practitioners) and their response to the question. 
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Graph 5: Bar graph represents the association between the field of practice (specialists / general 
practitioners) and the knowledge regarding the usage of antibacterial photodynamic therapy in conventional 

root canal treatment, X-axis represents the field of practice (specialists / general practitioners) and Y-axis 
represents the number of participants. The blue bar represents yes- as an agreement to the statement(or 

question) and the red bar represents no- as a disagreement to the statement(or question). Majority of 
the respondents (36% specialists and 39% of general practitioners) were aware that the antimicrobial 
photodynamic therapy could be used in conventional root canal treatment. Chi square test was done 

and association was not significant (p value- 0.296; p >0.05) proving there was no statistical significant 
association between the field of practice (specialists / general practitioners) and their response to the 

question. 

 

Graph 6: Bar graph represents the association between the field of practice (specialists / general 
practitioners) and the advantage of newly developed irrigants, X-axis represents the field of practice 
(specialists / general practitioners) and Y-axis represents the number of participants. The blue bar 

represents a broad spectrum of antimicrobial activity, the red bar represents effectiveness to remove 
vital and non vital tissues, the green bar represents improvement of fluid dynamics of irrigants used 
and the orange bar represents indecisiveness. Majority of the respondents (20% specialist and 16% 

general practitioners) concluded that the advantage of newly developed irrigants is the broad spectrum 
antimicrobial activity. Chi square test was done and association was not significant (p value- 0.115; p>0.05) 
proving there was no significant association between the field of practice (specialist / general practitioner) 

and their response to the question. 
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Presence of microorganisms within the root canal 
threaten to cause re-infections leading to the failure 
of the endodontic treatment 2.Hence, complete root 
canal debridement is very important 6. Conventional 
irrigants such as NaOCl and chlorhexidine, have been 
employed for disinfection from as early as the 1920s 3,6. 
Through various researches, it has been found that the 
conventional disinfectants have some disadvantages that 
tend to hamper a complete disinfection of the canal36. 
This has given rise to the development of newer irrigants 
such as MTAD, Tetraclean and Octenidine to challenge 
the disadvantages of the conventional irrigants, and 
also have improved properties in canal disinfection 37. 
Various researches related to endodontics have been 
published that suggest that proper treatment is necessary 
for successful endodontic therapy 38,39. 

The survey sought to analyse the knowledge and 
awareness of the recent advancements in the dental 
irrigants used during root canal disinfection. From the 
varied responses of the individuals, it was clear that a 
clear knowledge regarding the recent advances in root 
canal disinfection was present. Conventional irrigants 
are widely used for root canal disinfection during root 
canal treatment and they have been employed most 
commonly. Conventional root canal irrigants revealed 
that it had some disadvantages such as corrosive to the 
dentinal layer and reduced effectiveness against certain 
bacterial species such as enterococcus and lactobacillus. 
Development of newer variety of irrigants thus began 
for effective disinfection and also possess additional 
advantages such as improvement of fluid dynamics 
and effective bacterial removal. Participants in the 
survey are well aware of the recent advances in root 
canal irrigation and were ready to imply them in their 
clinical practice. There was no significant difference 
in the responses of the specialists as well as general 
practitioners, which means that the majority of the 
general practitioners were also aware of all the recent 
advances in root canal irrigation. However, there were 
some limitations in terms of small sample size and that 
many of the responders might have had an unwillingness 
to answer resulting in false responses being generated in 
the survey result. The scope in this study is that it can be 
used to create knowledge among individuals regarding 
recent advances in root canal disinfection. 

Conclusion

Within the limitations of the study, the knowledge, 
attitude and practice regarding recent advances in 
root canal disinfection were analysed. It showed that 
the majority of the dentists were aware of newer 
advancements and the advantages of the same over 
conventional irrigants and were ready to imply them in 
their daily practice. There was no significant association 
between the field of practice (specialists / general 
practitioners) and their response to the questions. Overall, 
the survey showed good knowledge in the awareness of 
recently developed disinfectants among the dentists. 
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Survey on Management of White Spot Lesions
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Abstract
White spot lesion occurs due to the demineralization of enamel.The white spot lesion is also caused by 
hypomineralization, fluorosis etc. It can be identified by visual as well as radiographic methods. The white 
spot lesion can mainly be prevented by maintaining proper oral hygiene. Other methods of management of 
white spot lesions include fluoride therapy, calcium phosphate, resin infiltration and CPP-ACP. The usage 
of remineralizing agents also helps in preventing and treating white spot lesions. This survey was conducted 
with a questionnaire about the management of white spot lesion and was circulated among 100 specialists 
and general practitioners. Data collection was done and analysed. The graphs were plotted according to 
the responses obtained from the survey. The results of the survey showed that the participants prefered the 
proper maintenance of the oral hygiene to prevent the white spot lesion. In case of no proper oral hygiene 
the participants preferred the usage of different techniques available to revert demineralisation. There was 
no significant association between the field of practice (specialist /general practitioners) and their response 
to the question. The participants had a good knowledge regarding the management of the white spot lesion 
and most of them were aware regarding the different modalities of treatment available and implied them in 
their clinical practice. 
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 Introduction

White spot lesion is the demineralization or 
decalcification of enamel 1. The initial lesion formation 
in caries is called as white spot lesion 2. It can also occur 
due to hypomineralization, hypoplasia and fluorosis . The 
risk of white spot lesion is due to improper oral hygiene 
maintenance, acid producing bacteria, low salivary 
volume flow rate and fermented carbohydrates 3. It is 
also called as white opacity because of its white opaque 
appearance during the scattering of light and appears as 

decalcified structures where the calcified structures are 
demineralized 4 5. The common site for white spot lesion 
is the labiogingival surface of the lateral incisors and 
the least common site of white spot lesion is maxillary 
posterior segments 6 The development of the white spot 
lesion requires the coexistence of four factors namely 
fermentable carbohydrates, bacterial plaque, susceptible 
tooth surface and period for the development of white 
spot lesion 7. 

Diagnosis of white spot lesion is done using visual 
inspection and radiography, transillumination methods, 
ultrasonic methods, electrical conductivity, polarization-
sensitive test, optical coherence tomography including 
new technological methods for diagnosis of white 
spot lesion 8. The most commonly used method in the 
diagnosis of white spot lesion is visual identification 
and radiography method. The differential diagnosis 
factor included is hypomineralization that is caused by 
fluorosis 1, molar-incisor hypomineralization 9 10 and 
traumatic hypomineralization.11 
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The management of white spot lesion is by 
remineralization of demineralized enamel 12.Fluoride 
application in the form of toothpaste, mouthwash, 
varnishes, gels and foam can promote remineralisation. 
The fluoro apatite formed is seen to be more durable 
than the hydroxyapatite 13 14. Other management 
techniques include the usage of calcium phosphate, 
sealants, vital tooth bleaching, microabrasion and 
resin infiltration 11. Chlorexidine also reduces the 
white spot lesion 15 16 17. Tooth bleaching agents are 
minimally invasive and provide a uniform appearance 
18. Administration of phosphoric acid reduces the white 
spot lesion. Microabrasion treatment can improve the 
enamel surface texture and remineralize enamel. In resin 
infiltration method the diffusion pathway of dissolved 
minerals and acids causes obstruction of pores. The resin 
infiltration produces good strength and they prevent the 
cavitation of the tooth. The masking also showed good 
colour stability 19. The usage of natural products like 
milk help the recovery of white spot lesions. Bioactive 
composites are also used in the treatment of white 
spot lesions 20 21 21,22. White spot lesions can also be 
managed using the laminates and veneers 23 24 Grape 
seed has remineralization capacity hence it can be used 

in the treatment of white spot lesion 25 26. 

The previous studies conducted by our team in the 
field of conservative dentistry and endodontics 27–34 
paved the way to carry on with this research.This survey 
was performed to analyse the knowledge, attitude and 
practice regarding the management of white spot lesions 
among the general practitioners.

MATERIALS AND METHODS

A survey questionnaire was prepared and circulated 
among the specialists and general practitioners to analyze 
and evaluate the techniques used in the management 
of the white spot lesion. This survey was conducted 
through an online portal, questionnaires (Table:1) were 
prepared using google forms and circulated among 100 
participants comprising of 63 specialists and 37 general 
dental practitioners randomly using social media; it took 
about 5-10 minutes to complete the survey. Responses 
obtained from the survey were tabulated in an excel 
sheet and analysed using SPSS software. The charts were 
plotted and the results were compared with responses 
obtained from the participated specialists and general 
dental practitioners. 

The table below shows the questionnaire prepared and circulated among the respondents, 

Questions        Options

What is white spot lesion?

● White opacity
● Enamel demineralization 
● Decalcification 
● Others 

How to identify white spot lesions?
● Visual observation
● Radiography 
● Others

 How many cases of white spot lesions will you encounter 
in your practice per month?   ( Numbers to be mentioned)

Can we get rid of white spot lesions?
● Yes 
● No

Is white spot lesion reversible? ● Yes 
● No

Can white spot lesion be managed by using 35-37% of 
phosphoric acid gel?

● Yes
● No
● Not sure
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Can white spot lesion be treated by using fluoride? 
● Yes 
● No
● Sometimes

Is enamel microabrasion useful in the removal of white 
spot lesion? ● Yes 

● No

Which one do you prefer in the treatment of white spot 
lesions?

● 35-37% phosphoric acid
● Fluoride
● Remineralization with fluoride, calcium and phosphate.
● All the above

Can white spot lesion be treated at home?
● Yes 
● No

If so how can it be treated at home?

● Oral hygiene
● Fluoride mouthrinse
● Fluoride based toothpaste
● Remineralising paste (CPP-ACP)
● Any other

What can we do to prevent the white spot lesion?
● Oral hygiene maintenance
● Agents with fluorides
● Antimicrobial agents
● Other

Among the classes of white spot lesion which is easily 
curable?

● Class 1
● Class 2
● Class 3
● Class 4

Does white spot lesion form cavities?
● Yes 
● No
● May be

Results and Discussion

From the survey, the following results were observed and demonstrated below (graphs 1 - 6) 

Cont... Table 1 Questionnaires included in survey 
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Graph 1 - Bar graph showing the association between fi eld of practice (specialists / general practitioners) 
and white spot lesions. X axis represents the fi eld of practice, Y axis represents the number of participants. 
Blue bar represents the dentist who turned up with answer white opacity, red represents the dentist who 
turned up with the answer enamel demineralization. Majority of the respondents (54% of the specialists 

and 29% of general practitioners) opted for white opacity. Chi square test was done and association was not 
signifi cant (p value - 0.346;p >0.05) proving there was no statistical signifi cant association between the fi eld 

of practice (specialists / general practitioners) and their response to the question. 

Graph 2 - Bar graph showing the association between fi eld of practice (specialist / general practitioner) 
and identifi cation of white spot lesion. X axis represents the fi eld of practice, Y axis represents the number 

of participants. Blue bar represents the dentist who turned up with answer radiography, red represents 
the dentist who turned up with the answer visual observation. Majority of the respondents (42% of the 

specialists and 26% of general practitioners) opted for visual observation. Chi square test was done 
and association was not signifi cant (p value - 0.709;p >0.05) proving there was no statistical signifi cant 
association between the fi eld of practice (specialists / general practitioners) and their response to the 

question. 
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Graph 3 - Bar graph showing the association between fi eld of practice (specialist / general practitioner) and 
identifi cation of white spot lesion. X axis represents the fi eld of practice, Y axis represents the number of 

participants. Blue bar represents the dentist who turned up with answer 1 patient per month, red represents 
the dentist who turned up with the answer 2 patient per month, green represents the dentist who turned 
up with the answer 3 patients per month, orange represents the dentist who turned up with the answer 4 
patients per month, yellow represents the dentist who turned up with answer 5 patients per month, light 
blue represents the dentist who turned up with answer 6 patients per month. Majority of the respondents 
(25% of the specialists and 12% of general practitioners) opted for 3patients/month. Chi square test was 

done and association was not signifi cant (p value - 0.447;p >0.05) proving there was no statistical signifi cant 
association between the fi eld of practice (specialists / general practitioners) and their response to the 

question. 

Graph 4 - Bar graph showing the association between fi eld of practice (specialist / general practitioner) 
and identifi cation of white spot lesion. X axis represents the fi eld of practice, Y axis represents the number 

of participants. Blue bar represents the dentist who turned up with yes, red represents the dentist who 
turned up with the answer no. Majority of the respondents (63% of the specialists and 36% of general 

practitioners) opted for yes. Chi square test was done and association was not signifi cant (p value - 0.190;p 
>0.05) proving there was no statistical signifi cant association between the fi eld of practice (specialists / 

general practitioners) and their response to the question. 
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Graph 5 - Bar graph showing the association between fi eld of practice (specialist / general practitioner) 
and identifi cation of white spot lesion. X axis represents the fi eld of practice, Y axis represents the number 
of participants. Blue bar represents the dentist who turned up with answer 35-37% phosphoric acid, red 
represents the dentist who turned up with the answer fl uoride, green represents the dentist who turned 

up with the answer remineralisation using fl uoride, calcium and phosphate, orange represents the dentist 
who turned up with answer all of the above. Majority of the respondents (22% of the specialists and 16% 

of general practitioners) opted for remineralisation using calcium, fl uoride and phosphate. Chi square 
test was done and association was not signifi cant (p value - 0.768;p >0.05) proving there was no statistical 

signifi cant association between the fi eld of practice (specialists / general practitioners) and their response to 
the question. 

Graph 6 - Bar graph showing the association between fi eld of practice (specialist / general practitioner) 
and identifi cation of white spot lesion. X axis represents the fi eld of practice, Y axis represents the number 
of participants. Blue bar represents the dentist who turned up with answer oral hygiene maintenance, red 

represents the dentist who turned up with the answer agents with fl uoride. Majority of the respondents 
(62% of the specialists and 36% of general practitioners) opted for oral hygiene maintenance. Chi square 
test was done and association was not signifi cant (p value - 0.700;p >0.05) proving there was no statistical 

signifi cant association between the fi eld of practice (specialists / general practitioners) and their response to 
the question. 
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The initial caries lesions are seen as a white opaque 
lesions on the enamel surface 12. The main and the 
common way of identifying a white spot lesion is by 
visual observation by the dentist 35. It is clear that the 
topical application of fluoride and remineralising cream 
on the white spot lesion helps in treating the white 
spot lesion. The recent studies also show that the white 
spot lesions can be treated by primary and secondary 
prevention 36. The use of fluoride toothpaste on a daily 
basis helps in reducing the white spot lesion4. Hence, 
as the white spot lesion causes cavities, operative 
procedures to be involved after cavitation. So as to 
prevent the tooth surface the white spot lesions should 
be prevented in early stages. The survey results helped 
in analysing the knowledge, awareness and practice on 
the management of white spot lesion, from the responses 
collected participants had a clear knowledge regarding 
the management of white spot lesion. They were aware 
of different treatment modalities available regarding 
the management of white spot lesions.The prevention 
of white spot lesion before the demineralisation and 
treatment after demineralisation are very important in 
managing such situations. Majority of the participants 
in the study were aware of the techniques used in the 
management of white spot lesions and implied them in 
their clinical practice to reverse the condition. There 
was no significant association found between specialists 
and the general practitioners in the responses obtained, 
which means both the general practitioners and the 
specialists are aware of the strategies available for the 
management of white spot lesions.The limitation of the 
study included the smaller population that was involved, 
some had false responses and irrelevant answers. The 
scope of the study was to find the knowledge about the 
management of the white spot lesion among the dentist. 

Conclusion

Within the limitation of the study, the knowledge, 
attitude and practice regarding the management of white 
spot lesions were analysed. It showed that the majority 
of participated dentists were aware of different treatment 
strategies available for the management of white spot 
lesions and most of them were implying them on daily 
practice for the prevention and treatment of white spot 
lesions. There was no significant association between 
the field of practice (specialist /general practitioners) 
and their response to the question. Overall, the survey 

showed good knowledge on the management of white 
spot lesions.
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Abstract 
Apex locator is an electronic device used in endodontics that determines the position of the apical construction 
and it determines the root canal space length. Usually the correct working length determination is identified 
by using radiograph ,but electronic apex locators are being used increasingly nowadays. These electronic 
apex locators reduce the number of radiographs required and assist where radiographic methods create 
difficulties. Detection of root canal perforation is also considered as one of the roles of an apex locator. The 
benefit of apex locators include that these devices are much less affected by fluid conductive media in the 
canal. Some experience in the use of the apex locator will allow the clinician to recognize the differences 
immediately. It is used to find the working length determination, cementing the file in place, extracting the 
tooth and locating the file under magnification in the root canal . This review assesses the advantages and 
advances that would enable the use in dentistry and determination of working length.  
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 Introduction

Apex locator is an electronic device used to measure 
the length of the root canal space. Removal of pulp 
tissue, necrotic material and microorganisms from the 
root canal is essential for the endodontic therapy. The 
development of the electronic apex locator has helped 
to make their assessment of the working length more 
accurate and predictable. The use of any electronic 
apex locator in combination with other radiographs is 
of greater precision in the determination of length of 
the root canal 1. First generation apex locators use the 

resistance method for determining working length. This 
instrument measured the opposition of flow of current 
and was named as resistance-based apex locators. There 
are some modifications made under new machines that 
use the less than 5 microA were introduced. New machine 
is an endodontic meter S II 2. Some of the previous 
researches have evaluated intracanal medications 
used, instrumentation methods on postoperative pain 
3,4 Second generation apex locators use the impedance 
method for working length determination. These 
instruments measure an opposition of flow of alternating 
current and are named as impedance based apex 
locators. This utilises the current of a single sequence. 
Few examples are Formatron IV, Sono explorer and 
Endocater5. The determination of endo motor integrated 
apex locators is used 6 .Third generation apex locators 
use frequencies instead of a single one to measure the 
impedance in order to determine the working length. 
This is called comparative impedance type apex locator 
and frequency-based apex locators. Examples are Endex 
and Root ZX apex locators7. 

DOI Number: 10.37506/ijfmt.v14i4.12441
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Root ZX can be used to safely and conveniently 
locate the apical foramen and this will reduce the 
number of radiographs taken. There will be a reduction 
or decrease in the impedance when the instrument 
reaches the apical constriction8. Fourth generation 
apex locators use multiple frequencies to measure the 
impedance to find the working length. Multi frequency 
measurement system is used to calculate the distance 

from tip of the file to foramen by measuring the changes 
in the impedance between the electrodes. Examples are 
canal pro apex locators 9. Although certain development 
of fifth and sixth generation apex locators are coming 
up.Negotiation of canals is mostly reported in case of 
endodontic therapy 10,11. Veneers and laminates help in 
enhancing the shape of the teeth 12,13 

 

GENERATIONS EXAMPLES OPERATIVE BASE

FIRST GENERATION 

Root canal meter,
Endodontic meter,

Dentometer,
Endo radar.

Measurements of electrical resistance.

SECOND GENERATION 

Sono explorer, 
Endocater,
Digipex,

Formatron IV,
Endodontic meter S II.

Measurements of electrical impedance.

THIRD GENERATION 

Endex or Apit,
Root ZX,

Dentaport ZX,
Endod,

Mini apex locators,
Endy,

Apex finder.

Using two different frequencies at the same 
time in order to measure difference or ratio 

between two currents.

FOURTH GENERATION 

Bingo 1020,
Raypex 4,

Propex apex locators,
Novapex,

Ipex, Apex DSP.

Using two or more non-simultaneous 
continuous frequencies in order to measure 

the difference or ratio between two 
currents.

FIFTH GENERATION 

Propex II,
Apex locator joypex 5,

I-Root,
Raypex 5.

Measures the capacitance and resistance of 
the circuit separately.
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Materials and Methods

A systematic review was done in manuscript 
preparation. The systems and databases search from 
relevant articles from Pubmed and Google scholar. 
Databases of intended journals were searched for 
keywords in this review. 

Discussion 

BINGO 1020 APEX LOCATORS 

Bingo 1020 claims to be the fourth generation 
apex locating device and its unit uses two separate 
frequencies of 400 Hz and 8 kHz similar to the current 
third generation units 14. The study found that bingo 
1020 is found to be as reliable as the Root ZX and also 
user-friendly. It is also accurate as Root ZX , that is 
easier for a beginner to use briefly in the canals. Bingo 
and apex finder model instruments or more accurately 
without flaring 15,16. 

PROPEX APEX LOCATORS 

Propex is a multi frequency-based apex locator that 
is based on the same principle of other such modern 
devices that use multiple frequencies to determine the 
root canal length. One of the important characteristics of 
a propex is that the calculation is based on the energy of 
the signal, whereas other apex locators use the amplitude 
of the signal 17. Propex is the most clinically suitable 
apex locator. In the majority of the cases, propex 
determined the apical constriction with high accuracy. 
After extirpation of the pulp, the smallest distance to 
the apex locator is obtained, determining that it is more 
accurate 18. 

IPEX APEX LOCATORS

  The ipex apex locators claimed to be a fourth 
generation apex locator, but it can measure the 
capacitance and resistance simultaneously to determine 
the location of their file tip of the canal 19. Ipex apex 
locators were able to determine the accuracy of the 
working length in multi rooted primary teeth20. 

PROPEX II APEX LOCATORS

Propex II apex locators are the multi frequency 
based apex locator that is based on the fifth generation 
apex locator that uses multiple frequencies to determine 

the length of the root canal. It measures the energy of 
the signal with multi signal frequencies 21,22. Propex 
II was more accurate than the radiographic method in 
determining the working length of the root canal 23. In 
certain studies, it was concluded that propex II and Root 
ZX apex locators were able to determine the position of 
the apical foramen accurately 24. 

RAYPEX 5 APEX LOCATORS 

Raypex 5 apex locators are the fourth-generation 
device that uses two units that are 400 Hz and 8 kHz . 
It is performed equally well irrespective of the irrigant 
used. Irrigant solutions did not affect the accuracy 
of the working length25 . Previous study based on the 
comparison of accuracy of Raypex 5 and Root ZX 
determined . There observed a slight decrease in both 
apex locators in the presence of blood in the root canal. It 
is considered that clinicians consider the possibility of a 
decrease. Therefore Raypex 5 and a Root ZX electronic 
apex locators are not influenced by the presence of blood 
in the root canal space 26 

SIXTH GENERATION APEX LOCATORS 

Sixth generation apex locators served as the 
efficient diagnostic tool for detecting root perforations 
as they are based on impedance principle rather than 
the conventional gradient method 27. The method of 
measuring the working length of the canal depending on 
the canal’s moisture, implemented in the first Bulgarian 
apex locator . It is so called a sixth generation that 
is an adaptive type. Measurement with an adaptive 
apex locator provides for eliminating the necessity 
of drying or moistening the canal .This adaptive apex 
locator overcomes the disadvantage of popular fourth 
generation lower accuracy on working with canals and 
also devices of fifth generation difficulty in working dry 
canals. They continuously define humidity of the canal 
and immediately adapt to the dry or wet canal 28. 

WORKING LENGTH DETERMINATION 

Working length is the distance from the coronal 
reference point to the point in which the canal preparation 
terminates. Working length for instrumentation should be 
established at the level of apical constriction29. Accurate 
determination of working length is one of the key factors 
in endodontic therapy. Electronic apex locators reduce 
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the number of radiographs required and also helps in 
assisting the radiographic methods of working length 
determination 30,31. One of the previous studies compared 
the accuracy of Dentaport ZX, Raypex 5 and elements of 
diagnostic units in establishing the working length. It is 
concluded that none of the tested devices or electronic 
apex locators show the full accuracy on working length 
determination 32. The anatomical variations in apical 
constriction location, size, type of tooth and age makes 
the working length determination unreliable 33,34. One 
of the reasons about the radiographic rate determination 
of the working length is, it lacks accuracy based on 
radiographic apex rather than the terminus. Working 
length is obtained with the radiograph by positioning the 
tip of the file from the radiographic apex . It is found 
that working length is based on the location of the minor 
foramen rather than the apex35. 

CLINICAL FEATURES AND PATIENTS USE 

Root perforation is a serious dental complication 
that occurs in 3 to 10 percent of the root canal treatments. 

Perforations at the periodontal ligament are diagnosed 
and detected earlier and immediate treatment is required 
for those conditions. New generation electronic apex 
locators may be considered as the reliable aid in 
detecting the root perforations 36,37. Patients with resin 
modified glass ionomer restoration have no sensitivity. 
Endoactivator influences postoperative pain than the 
endodontic needle.38,39 Calcifications and dental shavings 
interfere with the performance of the apex locator and it 
is shown that packing of the debris in the apical third 
of the canal will affect the accuracy of these electronic 
apex locating devices. It is considered that pre-flaring of 
the can also improve the efficacy of the Apex locators40. 
Protaper as rotary instruments are used in CBCT root 
canal preparation Apex locators can reduce the patient’s 
radiation exposure and better determine the working 
length.41 Electromagnetic interference from dental 
instruments including electronic apex locators has the 
potential to interfere with the cardiac pacemakers 42,43. 

Table : 2 : Comparison of apex locators and technique of working length determination based on the 
previous studies 

STUDY TYPE OF EALs STUDIED AIM OF THAT STUDY RESULTS

Saatchi M et al.,2016 
25 Raypex 5 apex locators 

Comparison of Raypex 
5 with radiography in 

determination of working 
length.

No significant difference seen.

Weiger R et al., 1999 
23 Propex II Apex locators 

Comparison of Propex II 
and radiography in working 

length determination.

Propex II is more accurate than 
the radiography.

Tinaz AC et al.,2002 
17 Propex

Comparison of propex and 
radiography in the working 

length determination.

propex is more accurate than the 
radiography.

Cianconi L et al.,2010 
29

Root ZX and Propex apex 
locators 

comparison of EALs and 
radiography in working 
length determination.

It is found that Root ZX and 
propex is more accurate than 

radiography.

Stober EL et al.,2011 
20 Root ZX

Comparison of Root ZX 
and radiography in working 

length determination.
 No significant difference seen.

Plotino G et al.,2006 
18

Root ZX, Elements diagnostic, 
precision AL and Raypex 5.

Comparison of EALs and 
other methods of working 

length determination.

EALs are more accurate than 
others.  
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Conclusion 

From this type of review study, some advances, 
clinical efficacy and generations of apex locators are 
included. Proper data for this study is not fully available. 
Future research should elaborate on the advanced 
techniques in using apex locators clinically and use of 
the patient is mostly required. Apex locators generation 
should be elaborately required. 
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Abstract 
The concept of boosting immunity was a popular one. Although the lay public is exposed to information on 
how to boost immunity and the only evidence-based approach to this is vaccination. The aim of this review 
was to analyze such immune boosters as a myth or reality and the information about immune-boosting 
drugs available on the Internet. Of the 30 approaches to boost immunity recorded, the top ones were diet 
(76%), fruit (70%), vitamins (65%), antioxidants (54%), probiotics (52%), minerals (49%), and vitamin C 
(56%). Interestingly, vaccines ranked 27th, with only 12% mentioning them. Commercial websites are an 
important component of the information available to the public on the topic and thus contribute to providing 
information that is biased. Vaccines have developed society by saving lives and dramatically reducing the 
burden of infectious disease. Most successful vaccines have been developed empirically, but recent advances 
in immunology are beginning to shed new light on the mechanisms of vaccine-mediated protection and the 
development of long-term immunity. The role of vaccination is to generate long term protection against 
diseases. Prime-boost vaccine strategies could improve cellular and also humoral immunity in several 
animal models, among various vaccine modalities. Although natural infection will often provide lifelong 
immunity, current vaccinations need a booster dose to achieve durable protective humoral immune responses, 
regardless of whether the vaccine is based on infection with replicating live-attenuated vaccine strains of the 
specific pathogen or whether they are derived from immunization with inactivated, non-replicating vaccines 
or subunit vaccines. This review discusses the recent advances in immunization and the immune boosters 
and decides whether these are a myth or reality. 
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 Introduction 

 Immunity is the major mechanism of the host to 
defend against the eradicating disease which is caused 
by infectious agents. Successful vaccinations could 
help in boosting immunity. Substances that help in the 
stimulation of the immune system by inducing activation 
or increasing activity of any of its components are known 

as immunostimulants or immunostimulators. They are 
available as drugs and nutrients.1 Immune boosters 
include vitamins, minerals, antioxidants, probiotics, 
other supplements, and the dietary complementary and 
approach chiropractic or yoga and the vaccination.2 A 
booster dose or booster vaccination is a re-exposure of 
immunizing antigen which is exposed after the initial 
immunization. 3 It is intended to increase the immunity 
back to protective levels against that antigen after 
memory has deteriorated overtime against that antigen. 
Arthus reaction, patients receive a booster dose but 
already have a high level of antibody in the body may 
develop, an inflammation that is caused by a localized 
form of Type III hypersensitivity induced by high levels 
of IgG antibodies.4 
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Ginseng is a characteristic rejuvenator and 
furthermore it is a safe and non-harmful substance to the 
body and goes about as an immune booster, vitality, and 
health and helps the body to adapt to different forms of 
stress. Besides ginseng, regular uptake of vitamin-D also 
helps in preventing yourself from frequent diseases.5 
Immunity can be improved by dietary supplements and 
plant products. Plants products are extensively evaluated 
for their acting various use in different disease conditions 
like cancer, diabetes, hepatotoxicity. 6 7 8 Plants such as 
Caralluma fimbriata,Azadirachta indica,Acacia catechu 
,Syzygium cumini, Garcinia mangostana,Brassica 
oleracea are evaluated for their various pharmacological 
activities.9 10 11 12 13 14 15 16Amla fruits and aloe vera have 
been gaining wide popularity in recent years in India as 
well as in other parts of the world, but the mechanism 
of action of most of these fruits and plants has not been 
subjected to thorough scientific investigations. Hence 
much research is carried out in this field. Plant based 
nanoparticles are extensively used for the preparation 
of various formulations and treatment of many diseases. 
17 18 19 20 21 22 23 24Indeed, findings suggested that these 
plants and their bioactive metabolites are effective in 
balancing and proper functionality of the immune system 
through various modules of immune modification like 
stimulation and suppression. 

IMMUNE BOOSTING DRUGS 

One of the most common misconceptions in 
vaccinology is that inactivated vaccines and subunit 
vaccines are weaker immunogens and will require 
booster vaccination whereas live, attenuated vaccines are 
expected to elicit the same degree of durable protection 
as that achieved by natural infection.25 This does not 
appear to be the case since, with the possible exception 
of rubella, essentially all common childhood vaccines 
require booster vaccination regardless of whether they 
are non-replicating vaccines or live, attenuated vaccines. 
Measles and mumps, for example, are often described 
as “childhood infections” because a person is typically 
infected once and then maintains lifelong immunity 
thereafter.26 However, unlike wild-type strains of 
measles and mumps, infection with the attenuated 
vaccine strains of these viruses is insufficient to provide 
long-term protective immunity after a single dose and a 
2-dose regimen is required in order to achieve sustained 
protection and broad herd immunity.

Supplement through Diet

Low fat and plant related help in boosting the 
immune system. The immune system relies on white 
blood cells that produce antibodies to combat bacteria, 
viruses, and other invaders. Vegetarians have been 
shown to have more effective white blood cells when 
compared to nonvegetarians, due to a high intake of 
vitamins and low intake of fat.27 Eating a low-fat diet 
may also be protective. Studies have shown that limiting 
dietary fat helps strengthen immune defenses. Research 
also shows that oil may impair white blood cell function 
and that high-fat diets may alter the gut microbiota that 
aid in immunity.28

Maintaining a healthy weight can also benefit the 
immune system. Obesity has been linked to increased 
risk for influenza and other infections such as pneumonia. 
Plant-based diets are effective for weight because they 
are rich in fiber, which helps fill you up, without adding 
extra calories. Fiber can also lower BMI, which is linked 
to improved immunity. A plant-based diet has also been 
shown to reduce inflammatory biomarkers.29.

Vitamins

Vitamins are the vital substances that our body 
needs daily to grow. Vitamins play an important role in 
various immunity processes which include lymphocyte 
activation and proliferation, T-helper-cell differentiation, 
the production of specific antibody isotypes and 
regulation of the immune response, etc. Vitamin C is the 
biggest immune system boosters that is required daily 
because the body doesn’t produce or store it. Vitamin E 
is a powerful antioxidant that is present in nuts, spinach, 
etc. Vitamin A helps to strengthen the immune system 
against infections. It also acts as a regulator in tissue and 
cell growth. Many products claim to support or.boost 
immunity. The capability of the immune system reduces 
as the age increases and the body becomes prone to more 
infectious diseases. 

The immune system is a network of specialized 
organs, tissues, cells, proteins, and chemicals, which 
has evolved in order to protect the host from a range 
of pathogens, such as bacteria, viruses, fungi, and 
parasites, as well as cancer cells. Early on, it was noted 
that scurvy often Nutrients 2 of 25 followed infectious 
epidemics in populations, and cases of scurvy have 
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been reported following a respiratory infection. This 
is particularly apparent for individuals who are already 
malnourished.30. To prevent Hypervitaminosis C, a 
regular and adequate intake of vitamins was required 
to the body because the body storage capacity for water 
soluble vitamins was very low. Epidemiological studies 
have shown that hypovitaminosis C which is plasma 
vitamin C < 23 µmol/L was relatively common in 
Western countries whereas vitamin C deficiency that is 
<11 µmol/L was the fourth leading nutrient deficiency 
in the United States. 31There are several reasons why 
vitamin C dietary recommendations are not met, even 
in countries where food availability and supply would 
be expected to be sufficient. These include poor dietary 
habits, lifestyles either limiting intakes or increasing 
micronutrient requirements such as smoking and alcohol 
or drug abuse, various diseases, exposure to pollutants 
and active and passive smoking and poor socioeconomic 
status and limited access to nutritious food. Even in 
industrialized countries can be at risk due to lifestyle-
related factors, such as those on a diet or eating an 
unbalanced diet, and people facing periods of excessive 
physical or psychological stress.

VACCINATION

A vaccine is a biological preparation that provides 
a specific infectious disease with successfully acquired 
immunity. A vaccine usually contains an agent that 
resembles a microorganism that causes disease and is 
mostly produced from weakened or killed types of the 
microbe, its toxins or one of its surface proteins. The 
agent activates and kills the body’s immune system to 
identify the agent as a threat and to further identify and 
kill all of the microorganisms that could be associated 
with that agent in the future. Vaccines can be prophylactic 
(to prevent or mitigate the effects of a future infection 
being investigated by a natural or “wild” pathogen), or 
therapeutic, such as cancer vaccines.32,33

Some vaccine safety issues relate to how vaccines 
interact with the immune system ( for example, too 
many vaccines) or just how the immune system operates 
in various circumstances ( for example, natural infection 
versus immunization). Although these issues should 
be treated equally, it is important to understand them 
in the sense of how the immune system functions. 
Vaccine immunization, like normal infections, causes 

long-lasting immunity34 Yet unlike normal infection, 
immunization does not gain such high immunity rates.35

ROLE OF IMMUNE BOOSTERS IN HEALTH

Vaccines have given numerous examples of 
overcoming adversity and even a prerequisite for a 
solitary sponsor inoculation is a little cost to pay for solid 
invulnerability without requiring serious or possibly 
hazardous infectious conditions rather than the confirmed 
ones. In any case, a few immunizations are just somewhat 
viable much after different vaccinations(e.g., acellular 
pertussis) and the advancement of better immunization 
methodologies that require fewer promoters is a 
significant objective, particularly in creating nations in 
which routine inoculation can be entangled by calculated 
difficulties for finishing essential inoculation regimens. 
One approach to improve immunizations is to analyze 
effective antibodies and recognize potential factors that 
might be engaged with deciding long term immunization 
adequacy. In expansive terms, antibodies or vaccines 
can be sorted into three general classes: multivalent 
non-protein antigen, monovalent protein antigen, and 
multivalent protein antigen. As indicated by the engraved 
life expectancy model for acceptance of enduring 
plasma cells incitement of T cell-free counteracting 
agent reactions will be generally momentary without T 
cell help. Albeit monovalent protein antigens will obtain 
better, increasingly tough immune response reactions 
(because of obtaining of T cell help), the most enduring 
counteracting agent reactions are anticipated to happen 
when a multivalent antigen triggers solid B cell initiation 
just as viable T cell help.36 

Polysaccharide antibodies, for example, 
Pneumovax-23 can evoke B cell initiation through 
the grouping of the B cell receptor (BCR) yet without 
a related protein in the immunization, this happens 
without related T cell help by CD4+ T follicular partner 
cells (TFH).37 This T-independent immune response 
reaction gives just a restricted term of assurance in senile 
subjects and antibody reactions decrease to gauge levels 
inside 3–5 years after inoculation. Additionally, T-free 
counteracting agent reactions neglect to build up memory, 
and re-immunization with refined polysaccharides have 
been found to bring down serum neutralizer reactions, 
and reduction in the recurrence of antigen-specific 
memory B cells. To conquer these confinements, more 
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current polysaccharide immunizations, for example, 
Prevnar-13 are conjugated to a carrier protein (e.g., 
CRM197, a detoxified freak of diphtheria poison) and 
this, not just outcomes in counter acting agent reaction 
of higher ardentness, yet immunological memory is all 
the more seemingly perpetual.38 

IMMUNE DISORDERS 

The immune system begins to develop in the embryo 
and is localized. In several parts of the body. Immune 
cells develop in the primary organs like bone marrow 
and thymus. Immune responses occur in secondary 
organs like spleen etc. Immune disorders have been 
known to occur where the body produces antibodies that 
attack its own tissues, leading to deterioration and, in 
some cases, tissue destruction. 39 

Immune disorders are Respiratory, Inflammatory, 
Cancer, AIDS. The dysfunction of the immune system 
is an immune disorder. According to the International 
Union of Immunological Societies, more than 150 
primary immunodeficiency diseases (PIDs) have been 
characterized.40However, the number of acquired 
immunodeficiencies exceeds the number of PIDs. Those 
caused by inherited genetic mutations are the primary 
immune deficiency diseases. Secondary or acquired 
immune defects, such as a virus or immune suppressing 
medications, are caused by something outside the body.41 

RESPIRATORY DISORDERS

Viral rhinorrhea

Viral rhinorrhea is an acute, inflammatory state of 
infectious origin in the upper airways. Side effects of 
nasal congestion, discharge, and sneezing plus impaired 
alertness and fever atypically high sublingual temperature 
relative to clock-hour normative level intensify at night 
and are typically rated worse at morning awakening, but 
at the highest midday cough frequency. 

Allergic rhinorrhea 

Allergic rhinorrhea- immune system-mediated 
upper airways hypersensitivity to the environment and 
other antigens is expressed as inflammation of the tissue 
of the respiratory tract, activation of the mucus gland, 
and dilation of the blood vessels. The main signs of nasal 
congestion, discharge, and sneezing; swollen, itchy, 

watery eyes; and itchy mouth, nose, and throat slowly 
worsen late at night and overnight; Sleep and overall 
quality of life was commonly compromised. However, 
recalling and prospective daytime self-assessment 
studies typically rate symptoms worse when morning 
sleep awakens.42 

Inflammation and cancer

Inflammation is often linked to cancer development 
and progression. Genetically stable are the cells 
responsible for cancer-associated inflammation and 
thus do not experience the rapid development of drug 
resistance; thus inflammation targeting provides an 
effective strategy for both cancer prevention and 
cancer therapy. Several factors induce tumor-extrinsic 
inflammation, including infections with bacteria and 
viruses, autoimmune disorders, obesity, cigarette 
smoking, exposure to asbestos, and excessive alcohol 
intake, both of which raise cancer risk and promote 
malignant progression. In comparison, cancer-intrinsic 
or cancer-induced inflammation can be caused by 
mutations that cause cancer and can lead to malignant 
development by recruiting and stimulating inflammatory 
cells. Both extrinsic and intrinsic inflammations can 
contribute to immunosuppression, providing a favored 
backdrop for the development of tumors.43 

Symptomatic treatment 

Although the principle of treatment of autoimmune 
movement disorders should focus on treating the 
underlying neuroinflammatory process it is often 
necessary to treat symptoms. A pragmatic summary of 
some commonly used symptomatic medications used in 
these disorders. It should be noted that these disorders 
can be dynamic and changing, and drug withdrawal 
or escalation may be required depending on disease 
evolution. It is also commonly observed that there is a 
higher risk of side effects with some of these agents, 
such as dystonia or neuroleptic malignant syndrome in 
anti-NMDAR encephalitis patients given neuroleptics. 
Optimizing the sleep wake cycle is often a priority to 
allow the child and family to rest. Important underlying 
principles with symptomatic management were to 
try and use medications that may improve multiple 
symptoms and to reduce the severity to enable comfort 
with unnecessarily using high doses that may lead to 
higher risk in dose related adverse effects.44,45
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Conclusion

Immune boosting drugs were the most essential 
therapy. Immunotherapy was only a single therapy that 
is not very effective. combination of the conventional 
method was most appropriate. Eating more fruits and 
vegetables can keep the immune system strong. Vitamins 
and supplements can help ward off disease and make 
people feel better faster. A positive mindset can boost 
the immune system.
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Abstract 
Dentistry is a service sector where the doctors are in close contact with the patients. Hand hygiene is very 
important in the dental practice as it can prevent infection to a great extent. The aim of the survey was to 
assess the importance of hand hygiene among dentists. A Questionnaire of 15 questions was prepared and 
circulated in the google forms, the responses were collected, compiled, and updated on the SPSS software 
for data analysis. Pie charts and bar graphs were used to evaluate and interpret the results. Chi-Square 
test was carried out to check statistical significance and p value <0.05 was considered as significant. The 
results obtained from the dentists who participated in the survey provide that the dentists were aware of 
hand hygiene protocol and the survey showed that hand hygiene is important to every dentist in their dental 
practice . 98.1% of the population agreed that maintenance of hand hygiene by the dentists prevents the 
spread of infections; 81.1% of the dentists participated were aware that 7 steps involved in the hand hygiene 
protocol ; 85% of the dentists were aware that, a minimum of 20 seconds are required for proper handwashing 
to maintain the hand hygiene, All the dentists participated in this survey agreed that hand hygiene has to 
be maintained definitely before the patient contact; 97.2% of dentists also suggested that hand hygiene 
maintenance is more necessary among the health care workers and 74.8% of the dentists agreed as hand 
hygiene is the most important criterion among their dental clinics. Thus, This survey could make awareness 
among the dentist regarding hand hygiene protocol. 
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 Introduction 

Hand washing is a technique of hand hygiene where 
different formulations are used to remove or reduce 
the no. of microorganisms. The Hand Sanitizer is such 
a formulation used for hand hygiene that reduces the 
pathogens and maintains the hand hygiene for the users. 

The World Health Organisation suggests the techniques 
for hand hygiene that includes seven steps procedure or 
protocol 1. Thus, this hand hygiene protects the clinicians, 
practitioners, and common people to prevent the spread 
of diseases due to contact and to control its transmission 
2. It is beneficial to make hand sanitizer using natural 
products other than chemicals. The hallmark of this study 
in the field of medicine is that hand hygiene is the major 
criterion in controlling the infectious spread, especially 
in the medical and dental procedures. The hand hygiene 
provides health care against the infections and acts as a 
protective measure against the disease caused due to the 
contact 3. During dental procedures, the contact with the 
dentist from the infected patients, especially with their 
saliva, can cause infections to other patients and the 
dentist. Hence, it is mandatory to follow hand hygiene 
protocols to avoid community spread infections. Hand 
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sanitizers can also be considered as drugs since they 
prevent infections. The different formulations 4 used for 
hand hygiene include lotions, surgical hand sanitizers, 
alcohol-based scrubs, etc. All these can reduce infection 
5. Hand hygiene is the main practice provided to reduce 
the risk of the spread of infections from human - to - 
human6. 

Naik S in his study stated that only a small portion of 
dentists was aware of CDC rules and guidelines, hence 
rules and significance of CDC are to be improved among 
the dentists 7 . Darawad M.W in his study proposed that 
only half of the dentist population is aware of the effects 
of hand hygiene provided by hand sanitizer. Thus he 
stated that a survey on hand hygiene has to be enhanced 
to create awareness among people.8.

The lacunae of this study include the sample size 
which was taken within a limited geographical area. The 
other factors also include that there is no restriction of 
age mentioned and the dentist was alone concentrated 
to fill this survey, where other medical and non-medical 
professionals could have also been included to create 
awareness among people 9. The challenges faced also 
include the unaffordability of different classes of people 
to buy sanitizers and other formulations. In some cases, 
the hand sanitizer and other chemical formulations can 
also cause adverse effects such as itching, irritation, 
inflammation, etc.The study aim of the study was to 
assess the awareness on hand hygiene and to highlight 
the important effects of hand hygiene among dental 
professionals. 

Materials and Method 

A total number of 106 dentists participated in this 
study. The sampling method used in this study was 
random survey sampling. To minimize sampling bias 
certain measures were taken which includes framing 
straight forward questions which sounds simple and the 
questions were kept short and clear. A self-structured 
survey questionnaire was prepared which consists of 
15 Questions. These questions were self framed and the 
validity checking of these questions was made by three 
internal experts in the university. The questionnaire 
included the steps involved and the importance given 
by the dentist on hand hygiene protocol. The dependent 
variables included the Awareness, hand hygiene, and 
the independent variables include the wash techniques, 

steps, and formulations.Google forms were used to 
circulate the questions and the responses were collected, 
the data analysis was carried out using SPSS software. 
Chi square test was used for statistical analysis and p 
value < than 0.05 was considered as significant. 

Results and Discussion 

A total of 106 dentists of different age groups have 
participated in this survey out of which 50 were male and 
56 were female. (Figure 1a) represents the response to the 
question regarding the hand hygiene program wherein 
57.55% attended the training program and 42.5% of the 
dentists did not attend the training. The World Health 
Organisation suggests that hand hygiene is the most 
powerful preventive measure over infections. Also, the 
study suggests that people who have attended the hand 
hygiene programs have created a greater impact on 
hand hygiene over them 10. The hand hygiene programs 
were not developed and organized in rural areas which 
restricts the people and dentists to educate themselves 
with the effect of hand hygiene 11. Thus it is important 
to attend the hand hygiene program. (Figure 1b) depicts 
the prevention in the spread of infection by hand hygiene 
for which “yes it is prevented’’ is suggested by 99.06% 
of dentists and “no it doesn’t” is suggested by 0.94% 
of dentists. Infections are prevented by following the 
proper protocol of hand hygiene steps, especially by the 
health care workers, as their hands are the vehicle of 
transmission 12. 

Some formulations of hand sanitizer also produce 
adverse effects to skin making worse, thus the 
effectiveness has to be checked before usage 13. (Figure 
1c) indicates the opinion of dentists on Hand nails hinder 
the hand hygiene protocol -Yes it hinders is suggested 
by 69.81% of dentists; no it doesn’t is suggested by 
27.36% and maybe by 2.83% of dentists. The nails 
serve as a bacterial burden where the microorganisms 
commonly reside, thus the nails make it difficult to 
clean and to maintain proper hand hygiene.14. Nails 
can be cleaned using alcohol-based rubs but long 
nails hinder the hand hygiene protocol 15. (Figure 1d) 
represents the steps involved in wash techniques as 
per WHO includes the result as, 3.77% of the dentist 
suggested as 5 step technique and 6 steps are given 
by 7.55% of dentists and 7 step technique were given 
by 81.13% and finally 7.55% of dentists suggested 
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as 8 step technique. The World Health Organisation 
suggested the hand hygiene protocol of 7 steps were 
the most effective steps, conventionally involved to 
prevent the transmission 16. Interventions in the steps 
of the hand hygiene were made for better protection but 
the effectiveness is involved in 7 step management 17. 
(Figure 1e) portrays the awareness of the necessity of 
hand wash technique among the health care workers, 
“yes” necessary was suggested by 97.17% of dentists 
and ``no, not necessary’’ is given by 2.83% dentists. 
Interventions are proved to improve the hand hygiene 
practices among the practicing nurses and healthcare 
providers who are more in need and are in direct contact 
with patients18. Thus another study provides information 
that only a few had a clear knowledge of hand hygiene 
protocol and established the techniques regularly. Hence 
to avoid cross-infection, education, and information to 
them are required 19. (Figure 2a) provides information 
on hand hygiene products that are detrimental to the 
skin in which 42.45% of dentists suggest as “yes” it 
is detrimental and 48.11%. dentists suggest “no” not 
detrimental and 9.43% as “maybe”. 

The hygiene products also include the sanitizers 
that in some cases suggest having adverse effects like 
allergies due to the formulations 13. In most cases, the 
alcohol-based sanitizer provides utmost reduction from 
microorganisms and efficacy against pandemic disease 
as COVID-19 20 . (Figure 2b) represents the duration of 
handwashing with soap and water which was suggested 
as 10 seconds by 0.94% of dentists; 20 seconds by 84.91% 
of dentists and 30 seconds by 14.15% of dentists. The 
efficacy is extended and appropriate, accurate washing 
for at least 15-20 seconds is recommended for the 
reduction of contamination 21. But 15 seconds were also 
proved as non-inferior with faster to kill microorganism 
effectiveness 22. (Figure 2c) depicts the necessity of hand 
hygiene before patient contact -”yes” is suggested by the 
whole 100% of dentists. In a study, hand hygiene has 
been improved among the Healthcare workers before 
patient contact which leads to a result of the reduction 
in the transmission of infection and diseases provided to 
be effective against Covid-19 23. Hand hygiene health is 
the main route in the transmission of diseases to patients. 
Thus hand hygiene before patient contact has to be 
maintained to prevent contamination 24 . 

(Figure 2d) depicts the importance of hand hygiene 
at the dental office as 74.5% of dentists have answered 
as “most important”, 24.5% of dentists have answered 
as “moderately important” and 1% have answered to be 
“less important”. Hand hygiene maintenance enhances 
and provides a better environment in the dental clinics 
which are included under infection control management. 
The disposal of the PPE and hand hygiene plays 
an important role in this 25 . (Figure 2e) depicts the 
response to the question, CDC hand hygiene guidelines, 
adversely affecting the skin of hands for which “yes” is 
suggested by 31.13% of dentists and “No” it does not 
affect is suggested by 63.21% and maybe is given by 
5.66% of dentists. The result of this survey shows that 
dental professionals were moderately aware of the Hand 
hygiene protocol. In which most of them were well 
educated on the importance of dental hand hygiene and 
implemented at their clinics. 

When comparing the awareness of hand hygiene 
to prevent the spread of infection with gender, it was 
shown that females had a higher level of awareness about 
the hand hygiene when compared to males (p=0.342), 
which was statistically not significant (figure 3). When 
comparing the knowledge about the steps involved in the 
hand hygiene protocol with gender , it was shown that 
females had a better knowledge about the steps involved 
in the hand hygiene protocol compared to the males (p 
= 0.119), which was statistically not significant (figure 
4). When comparing the awareness of the necessity of 
hand hygiene among dental assistants with gender , it 
was shown that females had a higher level of awareness 
that hand hygiene was necessary for dental assistants 
compared to the males involved in this survey (p=0.493), 
which was statistically not significant (figure 5). When 
comparing the knowledge about the duration taken for 
hand wash technique with gender, it was shown that 
females had a higher level of knowledge when compared 
to the males involved in this survey (p=0.635) which is 
statistically not significant (figure 6) 

Scientists are exploring plants for screening active 
phytochemicals and many plants like Caralluma 
fimbriata26,27, Acacia catechu.28–30 were evaluated and 
reported with antidiabetic, anticancer, and antimicrobial 
properties 31,26,27. Many invivo studies have been 
conducted for hepatoprotective effects 32,33. Green 
synthesis of nanoparticles such as silver 34,35, zinc37, and 
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selenium36 was reported to have fewer side effects compared to other methods of nanoparticle synthesis. These 
drugs have fewer side effects and help in better treatment for many diseases 38,39,40. It provides many properties 
for betterment. These phytochemicals, extracts, and nanoparticles may be incorporated for the preparation of eco-
friendly hand sanitizers for better maintenance of hand hygiene among dentists. 

Figure 1 

 

Figure 2 
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Figure 3: Bar graph depicting the association between gender and the awareness of hand hygiene to 
prevent the spread of infection; where blue denotes No and green denotes yes. X-axis represents the gender 

and Y-axis represents the number of respondents.Chi square test showing p = 0.342 ( p > 0.05 indicating 
statistically not significant). So there is no significant association between gender and awareness on hand 

hygiene prevents the spread of infection. 

Figure 4: Bar chart depicting the association between gender and the steps involved in the hand hygiene 
protocol where blue denotes 5 steps , green denotes 6 steps , yellow denotes 7 steps and purple denotes 
8 steps. X-axis represents the gender and Y-axis represents the number of respondents. Chi square test 
showed p = 0.119 ( p >0.05 indicating statistically not significant). So there is no significant association 

between gender and the steps involved in the hand hygiene protocol. 
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Figure 5: Bar chart depicting the association between gender and the awareness on necessity of hand 
hygiene among dental assistants where blue denotes No, not necessary and green denotes Yes necessary. 

X-axis represents the gender and Y-axis represents the number of respondents. Chi square test showing p 
= 0.493 , so ( p > 0.05 indicating statistically not significant). So there is no significant association between 

gender and the awareness of the necessity of hand hygiene among dental assistants 

 

Figure 6: Bar chart depicting the association between gender and the awareness of duration taken for hand 
wash technique where blue denotes 10 seconds, green denotes 20 seconds, yellow denotes 30 seconds. X-axis 
represents the gender and Y-axis represents the number of respondents. Chi square test showing p = 0.635 

(p >0.05 indicating statistically not significant). So there is no significant association between gender and the 
awareness of duration taken for hand wash technique 

Annexure -I
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S.no Questions Options

1. Age above 25

2. Gender Male/Female 

3. Have you attended a hand hygiene program before? yes/ no

4. Is contact the main route of transmission of potentially harmful germs to 
patients? yes/no

5. Do you think hand hygiene prevents the spread of infections to patients? yes/No

6. Do you believe that there is an association between hand hygiene and 
infection control? yes/No

7. Do hand nails hinder hand hygiene protocol? yes/no/maybe

8. How many steps of hand wash techniques are involved as per WHO 5/6/7/8

9. Is it necessary to teach dental assistants on the Hand Wash technique? 
yes/no

10. Do you think hand hygiene products are detrimental to the skin? yes/ no/ Maybe

11. What is the duration of handwashing with soap and water? 20 secs/30 sec/10sec

12. If you follow CDC hand hygiene guidelines, does it affect our skin? yes/no/maybe

13. Does hand rubbing & washing are performed in sequence? yes/No

14. Is it necessary to maintain hand hygiene before patient contact? yes/ No/ Maybe

15. How important is hand hygiene at your dental office?
Most important/ moderately 

important/ less important / not 
important at all

Conclusion 

Hand hygiene is mandatory to prevent communicable 
diseases, especially in dental practice as the dentists are 
in close contact with patients. This survey could bring 
awareness about the need for hand hygiene to the readers 
as well as to dentists. 
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Abstract
Craniofacial surgery is a subspecialty in dentistry that deals with congenital and acquired deformities of 
head, neck, skull, face and jaw and associated structures. Craniosynostosis, craniofacial clefts, cleft lip and 
palate , teachers collins syndrome are a few typical defects treated by craniofacial surgeons.Craniofacial 
surgery reconstructs damaged bone and tissue and improves the appearance of disfigured areas of the face 
and head. For children with craniofacial anomalies, early surgery can minimize the impact of these conditions 
on growth, development, and function. Craniofacial surgery fellowship. Such fellowships are accessible 
for members with residency in oral and maxillofacial surgery , plastic and constructive surgeries. Those 
surgeons may be awarded as single degree or dual-degree surgeons, in US, cleft and craniofacial centers are 
available in special centres like academic institutions.The questions were prepared and distributed through 
an online survey planet link the participants well explained about the study and the results were collected 
and statistically analysed. From the analysed results we can see that the majority know about craniofacial 
surgery is but not in depth . The awareness must be made on craniofacial surgery among undergraduate 
dental students. From the survey research done To evaluate the undergraduate dental students are aware and 
have knowledge on craniofacial surgeries and techniques but not in depth. 

Keywords: craniofacial surgery,craniofacial anomalies , knowledge , dental undergraduates 

Introduction

Craniofacial surgery is a surgical subspecialty 
that deals with congenital and acquired deformities of 
the head1. Although craniofacial treatment involves 
manipulation of the bones ,craniofacial surgery is 
not tissue based/specific; craniofacial surgery deals 
with bone,skin,nerve,muscle ,teeth and other related 
structures/anatomy 2 3. There a more than a number 
of different surgeries in Craniofacial surgery .Facial 
anomalies typically treated by craniofacial surgeons 
includes craniosynostosis, rare craniofacial clefts, cleft 
lip and palate,micrognathia, teachers Collins syndrome, 
Crouzon’s syndrome and many other conditions 2,4 . 
Computer assisted surgery has been more and widely 
used in craniofacial surgery in recent years.5 The various 
advantages of the techniques are emphasized from a 
surgical and form a teaching standpoint . In recent decades 
the evolution of procedures to treat craniosynostosis 

has resulted in improvement in perioperative morbidity 
including decreased blood loss and transfusion ,shorter 
operation,and shorter hospital stays 67. The main goals 
of craniofacial surgery is to maintain hemodynamic 
stability and oxygen carrying capacity and to prevent and 
treat hyper fibrosis and delusional coagulopathy during 
the surgery 8. Over transfusion and transfusion related 
side effects should be minimised .The recent explosion 
in our understanding of development biology and 
genetics has enhanced our understanding of craniofacial 
biology 8,9. While studies have reported 9 that it is not 
possible to summarise each and every new craniofacial 
findings and development10. Ongoing research in bone 
biology has brought new cutting-edge technologies 
into everyday use in craniofacial surgery. Nonetheless, 
when osseous defects the craniomaxillofacial skeleton 
are encountered, autogenous bone grafting remains the 
criteria standard for reconstruction . 11.The novel and 
emerging field of bone-tissue engineering holds great 
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promise as a limitless source of autogenous bone studies 
have reported 12,13. According to the core principles 
of bone crafting in craniofacial surgery physiology 
is of great permanent importance . Bone grafting in 
craniofacial survey ;donor site morbidity and operative 
risk among the limitations of the autogenous bone 
grafting harvest14.

In this survey research was done to assess the 
awareness and knowledge of undergraduate dental 
students on craniofacial surgeries through an online 
survey. 

Materials and Method

Study Design:

This was an experimental study based on a 
questionnaire. The sample size of this study is 128. 
There was voluntary involvement by the participants 
and no incentives were provided for the participants. The 
sampling method done in this survey is simple random 
sampling and the measures taken to minimise biasing is 
by using software and avoiding leading questions 

Survey Instrument:

Questionnaire was formatted after reviewing the 
existing literature, the questions were distributed through 
an online survey platform. The participants were well 
aware of the survey , the participants were explained 
about the purpose of this study in detail. The response 
was, therefore, estimated by personally collecting the 
completely filled questionnaire from the samples.. The 
answer was marked carefully by the participant. The 
questions consisted of 10 prepared questions. 

Analysis

The results were collected and analysed carefully. 
Using software SPSS 15–19 and the type of analysis done 
is descriptive analysis. The independent variable age, 
sex, gender. The dependent variable of this survey is 
dental students. 

Result and Discussion

The data was collected and analysed This study is to 
estimate that the majority of the undergraduate students 
are aware of Craniofacial surgery and have knowledge 
in craniofacial surgery but not in depth. This is the result 

analysed from the survey done above.

As the survey was done on a small scale basis 
the results were taken and analysed carefully and 
statistically. In (figure 1) Chi square test was done to 
analyse the association between gender and awareness 
on craniofacial surgeries in which 30% of female and 
27% of the male answered they are aware and 24% of 
the female and 19% of the male answered they are not 
aware (P value:0.752). It was found statistically not 
significant. In (figure 2) Chi square test was done to 
analyse the association between gender and awareness 
on procedures under craniofacial surgeries. Out of 17% 
participants who opted craniofacial reconstruction, 
7% constituted female and 10% constituted male .Out 
of 20% participants who opted craniosynostosis, 10% 
constituted female amd 10% constituted male .Out of 
27% participants who opted cleft lip and palate,10% 
constituted male and 17% constituted female. Out of 36% 
participants who opted all the above, 20% constituted 
female and 16% constitutes male.(P value:0.539). It 
was found statistically not significant. In (figure 3) 
Chi square test was done to analyse the association 
between gender and awareness on craniofacial surgeries 
including brain and eye. In which 21% of females and 
27% of the male answered they are aware and 33% of 
the female and 19% of the male answered they are not 
aware (P value:0.048). It was found statistically not 
significant. In (figure 4) Chi square test was done to 
analyse the association between gender and awareness 
on craniofacial doctors treated the same as doctors, In 
which 29% of female and 28% of the male answered 
they are aware and 25% of the female and 18% of the 
male answered they are not aware (P value:0.471). It 
was found statistically not significant. In (figure 5) Chi 
square test was done to analyse the association between 
gender and awareness on craniofacial surgeries are 
tissue specific, In which 32% of female and 25% of the 
male answered they are aware and 22% of the female 
and 21% of the male answered they are not aware (P 
value:0.621). It was found statistically not significant. In 
(figure 6) when asked the participants if they knew about 
craniofacial anomalies 51.11% of the participants knew 
about craniofacial anomalies ( represented in red ) and 
the rest of the participants that is 48.89% said that they 
are not aware of craniofacial anomalies ( represented 
in blue ). The present research work was elicited from 
works done by investigators, where previous studies 
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were done based on clinical reports, interventional studies like 20,21 ,in vitro studies like 15,17–19,22–25 , and systematic 
reviews,14,26,27,28.According to previous Similar study all predoctoral dental undergraduate students showed 
learning diagnosis, treatment,awareness on craniofacial surgery and similar to our study. In (fi gure.10) When asked 
the participants if they are aware of craniofacial surgeons are being treated the same as MBBS doctors 50.37%( 
represented in red ) said no that they are not being treated in the same way and the rest of the participants that is 
49.63% (represented in blue )said that they are being treated in the same way.

According to previous similar study undergraduates should have minimum knowledge awareness on craniofacial 
surgery. There are no opposing fi ndings to this novel article. Limitations of this study results are that of small 
population, low sample size and homogeneous population and the answers are biased and could also include more 
questions and more type of population these are the limitations of this very study. From this study the future scope 
is that the study must be done in depth and fi nalized and the population/sample size of the research must be more 
detailed analysed on this research topic. 

Fig.1 : Bar chart represents the association between gender and awareness on craniofacial surgeries. X-axis 
represents the Gender and Y-axis represents the number of participants who were aware (blue) and not 

aware (red). Out of 57% of the participants who were aware, 30% constituted female and 27% constituted 
male. Females are more aware than males about craniofacial surgeries. Chi square test was done. Pearson’s 

Chi square value: 0.100, DF - 1, P value: 0.752(>0.05) hence it is statistically not signifi cant. 
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Fig.2: Bar chart represents the association between gender and awareness on procedures under craniofacial 
surgeries. X-axis represents the Gender and Y-axis represents the number of participants responding 

awareness on procedures under craniofacial surgeries. Out of 36% participants who opted all the above, 
20% constitutes female and 16% constitutes male. Females were more aware about the procedures under 

craniofacial surgeries than females. Chi square test was done and the association was found statistically not 
signifi cant. Pearson’s Chi square value: 2.163, DF - 3, P value: 0.539(>0.05) hence not signifi cant. 

 

Fig.3 : Bar chart represents the association between gender and awareness on craniofacial surgeries 
including brain and eye. X-axis represents the Gender and Y-axis represents the number of participants 

who said yes (blue) and no (red). Out of 48% participants who were aware, 21% constitute female and 27% 
constitute male. When compared to male, females were slightly more aware Chi square test was done and 
the association was found statistically not signifi cant. Pearson’s Chi square value: 3.904, DF - 1, P value: 

0.048(>0.05) hence not signifi cant. 
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Fig.4 : Bar chart represents the association between gender and awareness on craniofacial doctors treated 
the same as doctors . X-axis represents the Gender and Y-axis represents the number of participants said 

yes (blue) and no (red). Out of 57% participants who were aware, 29% constitute female and 28% constitute 
male.When compared there is no signifi cant difference in responses between male and females. Chi square 
test was done and the association was found statistically not signifi cant. Pearson’s Chi square value: 0.520, 

DF - 1, P value: 0.471(>0.05) hence not signifi cant. 

Fig.5 : Bar chart represents the association between gender and awareness on craniofacial surgeries are tissue 
specifi c. X-axis represents the Gender and Y-axis represents the number of participants said yes (blue) no (red).Out 
of 57% of the participants who were aware, 32% constitute female and 25% constitute male. When compared to 
male, females were slightly more aware. Chi square test was done and the association was found not to be signifi cant 
statistically. Pearson’s Chi square value: 0.244, DF - 1, P value: 0.621(>0.05) hence not signifi cant. 
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Fig.6: Pie chart depicts knowledge among study participants regarding awareness of craniofacial anomalies. 
51.11% responded no (red) and 49.89% responded yes (blue) 

Conclus ion

Within the limitations of the study following 
conclusions can be drawn,

The undergraduate students are moderately aware of 
craniofacial surgery and what it deals with but in-depth 
knowledge about craniofacial surgery can be gained 
with further academic progression. 
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Abstract
Through agriculture, industry, and everyday life, harmful chemicals have been discharged into the world’s air, 
soil, and water. Depending on their fixations, these substances can have ruinous outcomes on environments, 
just as cause serious harm to people and different living beings close by. This chemical has been removed 
by the process of bioremediation,it is a biological mechanism of recycling wastes into another form that 
can be used and reused by other organisms.Nowadays, the world is confronting the issue of various natural 
contamination. Bioremediation has been viewed as a domain of well disposed, modest and effective methods 
for natural reclamation. Since microorganisms comprise a key factor of this innovation, information on the 
nature and molecular components of their resistance to expanded overwhelming metal fixations is essential.
Microorganisms are basic for a key alternative for conquer challenges.Microorganisms survive in all places 
in the biosphere because their metabolic activity is astonishing; then come into existence in all over a 
range of environmental conditions.The nutritional capacity  of microorganisms is totally changed, so it is 
utilized as bioremediation of natural pollutants.Bioremediation is profoundly associated with corruption, 
eradication, immobilization, or detoxification of chemical waste  and physical hazardous materials from 
the including through the exhaustive and movement of microorganisms. Microorganisms are the significant 
players in checking such burdens and reusing components by mineralizing or parceling poisons, even in 
situations poor in supplements or lacking accessibility of significant electron contributors and acceptor.The 
aim of this review article to discuss the importance of microorganisms in bioremediation.
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Introduction

Microorganisms in nature have consistently 
separated the waste, and people have consistently 
(intentionally or unconsciously) utilized them in farming, 
household, and mechanical activities1 and it also plays a 
vital role in bioremediation.Bioremediation refer to the  
process of  the utilization of microorganisms to corrupt 
contaminants that present natural and human dangers. 

Bioremediation forms normally include the activities of a 
wide range of organisms acting in equal or succession to 
complete the degradation process.Both in situ (in place) 
and ex situ (evacuation and treatment in other place) 
remediation approaches are used. The adaptability of 
organisms to degrade a huge amount of contaminants that 
makes bioremediation an innovation that can be applied 
in various soil conditions 2. The in situ approaches can 
reduce disruptive engineering practices, bioremediation 
is still not a common practice3. From an ecological 
perspective, bioremediation relies upon the different 
associations between three factors:substrate (toxin), life 
forms, and condition.The usage of bioremediation as a 
biotechnological procedure involve the  microorganisms 
for illuminating and expelling threats of numerous 
contaminations through the biodegradation from the 
environment4.Microorganisms act as a  most important 
pollutant to excavate the  tool in soil, water, and sediments; 
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mostly due to their advantage over other remediation 
procedural protocols. Microorganisms restore the natural 
surroundings and prevent further pollution. Bacteria are 
broadly microbial creatures, and in this manner it  makes 
biodegradation and bioremediation as important one. 
There are barely few toxic microorganisms, so there is 
likely a life form ready to separate any given substrate, 
when furnished with the correct conditions (anaerobic 
versus aerobic environment, sufficient electron donors 
or acceptors, etc.)5. Bacteria like streptococcus aureus, 
Acinetobacter baumannii, Enterococcus faecalis,can 
help management of bioremediation 6,7,8,9viruses cannot 
act as bioremediation10.

 Few Previous articles were referred to,in that role of 
bioremediation is to enhance the microorganisms with 
appropriate nutrients and other chemical compounds that 
will empower them to destroy the contaminant .In order 
to work the bioremediation system with microorganism 
it requires the the optimum levels of nutrients and 
other chemicals essential for their metabolism 
11,some bacteria acts as a bioremediation that remove 
the pollutants,contaminant from the environment.
Bacteria that can oxidize aromatics including benzoate, 
chlorobenzoate, and toluene, coupling the reaction with 
the decrease of oxygen, chlorate, or nitrate. Due to the 
high concentration of benzene contamination, especially 
in ground and surface water, D. aromatic is especially 
useful for in situ bioremediation of this  substance12. The 
new version of  bioremediation applications primarily 
use bacteria, with comparatively few attempts to use 
fungi. Fungi have important roles ,its  participation in 
the cycling of elements through decomposition and 
transformation of organic and inorganic materials. 
These qualities can be converted into applications for 
bioremediation that separate natural mixes and decrease 
the dangers of metals. It is able to oxidize a diverse 
amount of chemicals and survive in harsh environmental 
conditions such as low moisture and high concentrations 
of pollutants. Therefore, fungi are potentially an 
extremely powerful tool in soil bioremediation 13,14,15.
The first Fungi which helps to degradation of organic 
pollutants is P. chrysosporium . Various research has 
shown that it has strong potential for bioremediation 
in pesticides, PAHs, dioxins, carbon tetrachloride, 
and many other pollutants. Among fungal systems, 
the P. chrysosporium has selected to demonstrate as 
bioremediation.Other notable species of white rot fungi 

include Pleurotus ostreatus and Trametes versicolor.16

The main differences between the previous  article 
and this article is that they discussed only about the role 
of microorganisms in bioremediation but this review 
article concentrates on techniques followed during 
the bioremediation that helps to remove the pollutants 
from the environment. Aim of this review article is to 
emphasize all about current knowledge on the role of 
microorganisms in bioremediation and the techniques in 
bioremediation.

Materials and Method

Review of scientific literature was done in 
preparation of manuscript. This system and data base 
searched for relevant articles from PUBMED and 
GOOGLE SCHOLAR. About 50 articles were collected 
and analysed and reviewed .Databases of the journal 
were searching for articles based on the keyword 
bioremediation microorganism techniques ,cross 
references were also included .

Biological treatment of man-made waste has 
successfully been implemented for decades. Municipal 
and waste water and agriculture and agricultural 
waste are treatment in bioreactor as activated sludge 
in water ponds or in fluidized bed reactor containing 
an active biofilm of microorganism17.Bioremediation 
use the characteristic feature of microorganism for 
transformation,mineralisation or complexation by 
coordinating those capacities towards natural and 
inorganic ecological contamination.

Discussion 

Microorganism in bioremediation   

Microorganisms act against the pollutants only 
when they have access to a variety of material 
compounds to help them generate and nutrient to build 
more cells 18.Besides bacteria they are also efficient 
in heavy metal bioremediation. Microorganisms have 
developed the capabilities to protect themselves from 
heavy metal toxicity by various mechanisms such 
as adsorption,uptake,oxidation. Some bacteria like 
Alcaligenes faecalis ,Bacillus pumilus,Brevibacterium 
iodonium,Staphylococcus ,Acinetobacter baumannii are 
gaseous methyl mercury 19,20,21,22. As a bioremediator, 
there are biological agents which are used to clean the 
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contaminated site in the area. Bacteria, archaea and 
fungi are some of typical prime  bioremediator23. Some 
of microorganisms can be biomediator which can be 
used as mouthwash24,25.Bioremediator also consist of 
pesticides that kill the unwanted soil microorganism that 
causes toxicity to environment26. The  bacteria which 

performs more antibacterial activity  in orange peel has 
bioremediation 27,28,29 . Finally it is ecocompatibile as well 
as economically feasible 30.Figure 1 depicts the process 
of bioremediation which involves microorganisms and 
other substrates.

Figure 1 Bioremediation process

Factor affecting microbial bioremediation 

Microbial and pollutants are not uniformly spread 
in the environment.The controlling and optimising 
of bioremediation process is complex system due 
to many factor.These factor included capable of 
degrading the pollutants,availability contaminants to 
microbial population and environment factor (type 
soil,temperature,PH,the pressure of oxygen and nutrient.

Biological factor-Major biological factor 
included is mutation,horizontal gene transfer,enzyme 
activity,interaction,its own growth until,critical biomass 
is reached,population size and composition31,n6-
adenosine methylation bacteria is also one of biological 
factor that affect the bioremediation32

Environment factor- Physicochemical 
bioavailability of pollutants contaminants,concentration, 
solubility, chemical structure and toxicity33. The 
environment factor microorganisms is a metabolic 
is a metabolic characteristic of microorganism.This 
mechanism only succeeds when the microorganism 
grows in the optimum temperature and PH.some of 
leaves like laures nobies can be used as bioremediation34

Availability of nutrition-The appropriate quality 
of nutrient is a favourable strategy for increasing 
the metabolic activity of microorganism and thus 
biodegradation rate in cold   environment 35. 
Biodegradation in aquatic environments is limited by the 
availability36. The artificially well-developed mixture of 
bacterial strain along with inorganic nutrients such as 
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phosphorus and nitrogen is pumped into the ground or 
applied to oil spill areas as required for treatment. This 
increases the rate of bioremediation at the target site.

Principle of bioremediation 

The aim of bioremediation is enhanced by 
the giving the optimum level of nutrient and other 
essential chemicals that is required to degrade.It is 
effective,when it has suitable environment that allow 
the growth to the microorganism and is allow them 
to perform the microbial activity.There are several 
parameter that require for the growth of microorganism 
37. The principle of bioremediation is based on the 
process of degradation.Degradation is the process 
of removal of unwanted organic toxicity  refers to 
harmless or naturally occurring compounds like carbon 
dioxide,water,inorganic compounds which are safe for 
human,animal plant and aquatic life. Many mechanism 
and pathway have been executed for the biodegradation 
of wide variety of organic compound in absences or in 
presences of oxygen

Biostimulation

Biostimulation is widely used to stimulate the 
nature occurring microbial communities providing 
them with nutrients and other needs to break down 
contaminants. Biostimulation can be achieved through 
change in PH,moisture,aeration or addition of electron 
acceptors,donors such as phosphorus,nitrogen,oxygen 
carbon.It is potentially useful for the treatment of less 
frequently encountered contaminants spill such as 
pesticides,particularly herbicides38. Biostimulation is 
dependent on the  organisms and which  requires the 
environment for their comfort which makes them easier 
to alter in a way that will have the desired bioremediation 
effect.

Bioattenuation

It is also called as naturally attenuation is the 
eradication  of pollutants concentration from the 
surrounding. It is carried out in biological processes; 
it may include physical phenomenon and chemical 
reaction. Terms such as biotransformation are included 
within the more general attenuation39. The processes 
involved are largely due to biodegradation by soil 
microorganisms and to some extent by interaction with 

soil matrices. This procedure is frequently considered 
as a”do nothing” arrangement, yet it requires consistent 
checking of the contaminant in soil. The time required 
for natural attention relies upon site conditions and the 
particular contaminant. 

Due to persistent nature and lack of appropriate 
degrading microorganisms, natural attenuation of a 
pesticide in some soils takes a long duration.

Bioaugmentation

Another bioremediation approach is termed 
bioaugmentation,where organism selected for 
high degradation abilities are used to inoculate the 
contaminated situ40.It is also used to ensure that insitu 
microorganism can totally remove and alter these 
contaminants to ethylene and  chloride which are non 
toxic41. Because of having diverse metabolic profiles to 
change into less complex and harmless end product42.The 
potential of the microorganism and important features is 
to enable the cells to be functionally active and persistent 
under the desired environmental conditions. Based on 
the prior knowledge of microorganism communities 
inhabiting the target site ,competent microbes should be 
selected.The stresses that hamper microbial development 
may remember variances or limits for temperature, water 
content, pH, exhaustion of supplements, and furthermore 
possibly poisonous toxin levels in the debased found 
that organisms having the capacity to corrupt  the natural 
contaminations in societies neglected to do likewise 
in regular frameworks. The recommended potential 
explanations behind bioaugmentation disappointment 
were: issues concerning the adjustment of the vaccinated 
microorganisms; insufficiency of substrate; rivalry 
among presented and indigenous biomass; utilization of 
other natural substrates in inclination to the toxic; and 
predation.

Genetically Engineered Microorganisms

Genetically engineered microorganism whose 
genetic material has been already changed by applying 
genetic engineering technique inspired by natural 
otherwise artificial genetic exchange microorganism.
It has improved the utilization and elimination of 
hazardous unwanted waste under laboratory condition 
creating genetically modified organism43. Genetically 
Engineered microorganisms have potential for 



5234      Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4

bioremediation application in soil ground water etc .

Advantage of bioremediation

Bioremediation is eco friendly and sustainable44 
and it is relatively ease in implementation45. Effective 
way of remediating natural ecosystems from the 
number of contaminants and acts as an environment 
friendly option.Bioremediation is a natural process and 
accepted by the public as a waste treatment process for 
contaminated material such as soil. There is an increase 
in number and release of harmless products due to 
degradation of microbes. The residues for the treatment 
are usually harmless products such as carbon dioxide, 
water, and cell biomass.Bioremediation is useful for the 
complete destruction of a wide variety of contaminants. 
Many hazardous compounds can be transformed into 
harmless products. This reduces the chance of future 
liability associated with the treatment and disposal of 
contaminated material.

Disadvantage of bioremediation

It is difficult to extrapolate from bench and pilot 
scale studies and the biological process is often specific 
-important site factors required for success include the 
pressure of metabolically capable microbial population 
and appropriate level of nutrients and contaminants. 
Research is expected to create and build bioremediation 
advancements that are reasonable for destinations with 
complex blends of contaminants that are not equally 
dispersed in the earth. It might be available as solids, 
fluids, and gases. Organic procedures are exceptionally 
explicit. Significant site factors required for progress 
incorporate the nearness of metabolically able microbial 
populaces, reasonable natural development conditions, 
and suitable degrees of supplements and contaminants.

Conclusion

Through agriculture, industry, and daily life, 
harmful chemicals have been released into the earth’s 
air, soil, and water. Depending on their concentrations, 
these substances can have destructive consequences on 
ecosystems, as well as cause severe damage to humans 
and other organisms nearby. Soil pollution is of special 
importance because of its impact on surface, groundwater 
and air contamination and can easily spread and be 
consumed by humans.Biodegradation is a very fruitful 

and attractive option to remediating,cleaning,managing 
and recovering techniques for solving pollutants’ 
environment through microbial activity .The advantage 
is the use of technology and its increasing popularity 
through time.It relies on stimulating the growth of 
certain microbes that use contaminants like oil, solvents, 
and pesticides as a source of food and energy. These 
microbes consume the contaminants, converting them 
into small amounts of water and harmless gases like 
carbon dioxide
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Abstract
Food is just fortified into nutraceuticals and functional food. Nutraceuticals or bioceutical is a pharmaceutical 
alternative which claims nutritional sources. Functional foods are modified food which improve health by 
providing benefits beyond those provided by traditional nutrients. Eating habits and trends in food production 
and consumption have healthy environmental and social impacts.Blood pressure effects from different 
nutraceutical products have been studied with the specific food rich in minerals, lipids, whole protein and 
amino acid. Nutraceuticals range from isolated nutrients, specific diets to genetically engineered designer 
food herbal products and processed food such as cereals, soup and beverages. Recent experiment has shown 
that it may also inhibit plaque formation by bacteria in the mouth by the basic mechanism of inhibiting 
biofilm formation. Plaque is the primary cause of gingivitis.When there is an increased  plaque accumulation, 
there is also an elevation of microbial count in the saliva and biofilm. The plaque deposition around the 
gingival margin constituting bacteria that are anaerobic and aerobic is capable of initiating periodontal 
disease and destruction. Fruits and vegetables contain thousands of biologically active phytochemicals some 
of which likely interact in a number of ways to prevent disease and promote health. Rapid changes in diet 
and lifestyle may enhance the expression of the harmful genes, which manifests in a sequence. There is an 
emergence of chronic disease in developing countries. Both pharmaceuticals and nutraceuticals compounds 
might be used to cure or prevent diseases. Therapeutic injections like lipotropic injection are also shown 
to improve the result of diet and exercise.Compounds not suspected of having any antibacterial properties 
such as pesticide were shown to increase the minimum inhibitory concentrations of antibiotics against a 
strain of staphylococcus aureus both alone and in conjunction with antibiotics where Carbapenem are often 
considered to have a broad spectrum of activity .
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Introduction

Food is just fortified into nutraceuticals and 
functional food. Nutraceuticals or bioceuticals are 
pharmaceutical alternatives to nutritional sources. 
Functional foods are modified foods which improve 

health by providing benefits beyond those provided 
by traditional nutrients. It also includes items such as 
cereals, breads and beverages. But the commonest 
thing of both will be an enhanced physiological benefit. 
Excluding water, all food is a mix of several  macro, 
micro and phytonutrients and are therefore complex 
systems 1. Eating habits and trends in food production 
and consumption have healthy environmental and social 
impacts. Diet has implications on gut health that improve 
complexities such as ulcerative colitis, Crohn’s disease 
, irritable bowel syndrome which result from excessive 
growth of intestinal microbial flora 2. The interest in 
nutraceutical and functional foods stem from research 
efforts to recognize properties and possible  application 
of the nutraceutical substance ,coupled with public 
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attraction and consumer demand 3. Blood Pressure  
effects from different nutraceutical  products have been 
studied with the specific food rich in minerals, lipids, 
whole protein and amino acid 4. Common genetic variants 
of Fat mass Obesity also known as alpha ketoglutarate 
dependent dioxygenase have been positively related with 
blood pressure in patients with hypertension 5. Several 
special nutraceuticals are ginseng, echinacea, omega -3 
and cod-liver oil .In current times, nutraceuticals have 
collected sustainable interest due to possible nutritional 
safety and medicinal effect 6,7.

Nutraceuticals range from isolated  nutrients, 
dietary supplements and specific diets to genetically 
engineered designer food herbal products and processed 
food such as cereals, soup and beverages 8. Cranberry 
juice cocktail is now marketed as a functional food with 
a structure /function claim regarding support of urinary 
tract health .Recent experiment has shown that it may 
also prevent plaque formation by bacteria in the mouth 
by the basic mechanism  of inhibiting biofilm formation 
9,10,11. Plaque is the primary cause of gingivitis 12,13.
When there is an increased  plaque accumulation, there 
is also an elevation of microbial count in the saliva and 
the biofilm. The plaque deposition around the gingival 
margin constituting bacteria that are anaerobic and 
aerobic is capable of initiating periodontal disease and 
destruction14. Medicaments 15,16 like kin perio gel can 
be used to treat gingivitis. There is evidence that certain 
beverages and food can protect against gingivitis17.

              Fruits and vegetables contain thousands 
of biologically active phytochemicals some of which 
likely interact in a number of ways to prevent disease 
and promote health 18. They also act as an antimicrobial 
agent 19,20. In a study, overweight participants found 
the consumption of whole pea flour  and fractionated  
yellow pea flour at doses  equivalent to half a cup that is 
used to reduce insulin resistance ,while wholePea flour 
reduced adiposity in women. Rapid changes in diet and 
lifestyle may enhance the expression of the harmful gene 
,which manifests in a sequence. There is an emergence 
of chronic diseases in  developing countries 21. Both 
pharmaceutical and nutraceutical compounds might be 
used to cure or prevent disease but only pharmaceutical  
compounds have government sanction with no evident 
protective effect 22. Therapeutic Injection 23 like 
lipotropic injections are  also shown to improve the result 

of diet and exercise. Compounds not suspected of having 
any antibacterial properties such as pesticide were shown 
to increase the minimum inhibitory concentrations of 
antibiotics against a strain of staphylococcus aureus 
both alone and in conjunction with antibiotics 24 where 
Carbapenem 25 are often considered to have a broad 
spectrum of activity .

Nutraceutical Factor:

The proper organizational scheme for 
nutraceuticals can vary. Conditions like hypertension, 
hypercholesterolemia, clotting inadequacies related to 
diabetic conditions etc,  are areas these superfoods work 
on. N-3 fatty acids, phytosterols, quercetin and grape 
flavonoids are all nutraceuticals. Meanwhile, oncologists 
may be more interested in those substances that target 
anticariogenic activities. However, the anticariogenic 
triterpene limonin being soluble in lipids and bitter 
to taste, is not used as a functional food ingredient 26. 
Legislation therapeutic product or more beneficial to 
patients mainly protecting public health and assuring is 
effective 27.

Traditional and Nontraditional Nutraceuticals:

The natural, whole foods we consume are traditional 
nutraceuticals. With updated information on their nutrient 
status, we are just inclined to consume them better. The 
natural nutrients present in the common grains, fruits, 
vegetables, poultry and dairy products that we consume 
are beneficial in a holistic manner, providing essentials 
like Omega-3-fatty acids (as in cod) and lycopene (from 
tomatoes). Chocolates and teas have been noted in some 
studies to contain health-benefiting attributes 28. Foods 
obtained through agricultural breeding or fortification 
with nutrients so as to increase their nutritive values, are 
non-traditional nutraceuticals 29.

Global Demand of Nutraceutical:

In some nutraceutical industries, the segment of 
dietary supplement of herbal and natural products is 
not available because of global demand it is commonly 
regulated30. Nutraceuticals are generally reported to have 
a good safety profile with few unwanted side effects and 
high bioavailability 31.

Allergy and Nutraceuticals:

Allergy is a hypersensitivity disorder of the immune 
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system.An allergic reaction usually occurs when a 
person’s immune system reacts to normally harmless 
substances 32. An increased activation of white blood 
cells and basophils by the antibody immunoglobulin E, 
inflammatory responses are generally mediated, making 
these reactions due to consuming certain foods unique 
33. Quercetin protects low-density Lipoprotein from 
becoming damaged especially to blood vessels . Diabetic 
patients are at higher risk of blood vessels damaged from 
oxidative stress, quercetin is beneficial in these patients 
34.

Food Supplements:

 In industrialized countries, there is virtually no 
restriction on the strength of the nutritional supplement 
that can be purchased. The significant limitation on the 
sale of supplements is that the disease and cure related 
monetary claims cannot be made 35. Basically, the 
vitamins, fats, proteins and carbohydrates required in 
a healthy diet in adequate quantities, are provided by 
functional foods 36.

Food and Health:

Food habits developed in early infancy , 
development of food habits is a complex process that 
may be influenced by factors such as region ,family 
structure, habit, income and technological advancement 
37,38. Several epidemiologic studies over the last 50 
years have clearly shown that diet dominated by fruits, 
vegetables and some dietary fibres prevent and reduce 
the risk of chronic disease and promote  human health 
39 .Dietary intake of fruit , vegetable and whole grains 
strongly associated with a reduced risk of developing 
chronic disease such as cardiovascular cancer 40.

Probiotic, Prebiotic and Synbiotic:

Probiotics are living microorganisms which upon 
ingestion in a certain number exert health benefits 
beyond inherant  basic nutrition 41. Prebiotic is a 
specifically fermented ingridient, or a fibre that permits 
explicit  changes, both in the synthesis and additionally 
movement of gastrointestinal flora and resultantly 
presenting benefits on the well-being of the host 42. 
Synbiotics are the  synergistic combination of  probiotics 
and prebiotics 43.

Biotechnology for Functional Food:

Food sources with expanded dietary benefits include 
stable starchy crops such as yams that  have been altered 
to the substance of starch which has been  related 
to Type II diabetes 44. Different breeding varieties 
sometimes lead to malnutrition 45. Fungi  and algae 46 
can also be used as functional food as they are rich in 
marine minerals like iodine, magnesium, potassium and 
calcium.

Conclusion

Lifestyle of modern age people have faced many 
challenges, especially health issues such as obesity, 
osteoporosis, cancer, diabetes and several chronic 
problems. Nutraceuticals and functional food play an 
important role in controlling such disease with the health 
benefit to people .It helps in nutritional, immunology and 
physiological function with the prevention or treatment 
of disease.
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Abstract
PEEK stands for Poly Ether Ether Ketone.. It is a semi crystalline polycyclic aromatic linear polymer. It is a 
white and a radiolucent material that is rigid in nature. PEEK is the latest invention in the field of dentistry. 
It is known that this material can prove as a substitute for the existing dental materials. It is claimed that this 
has better properties than other materials. PEEK has been the center of attention for a lot of scientists looking 
for better alternatives to the existing materials. Various researches and reviews have been carried out in detail 
to study this material. The role of Poly Ether Ether Ketone in dentistry by itself has been a majorly studied 
topic. A literature review was carried out using a systematic search strategy and articles were found using 
keywords. Literature was taken from databases like PubMed and Google Scholar. Articles that discussed the 
properties of PEEK and its applications were included. Other articles which had data regarding the structure 
and its advantages were also included. This review summarized the properties of Poly Ether Ether Ketone. 
Its structure, and other applications in different dental materials were also discussed in detail. 

Keywords: Dentistry;  Dental Materials; Implant Materials;Modifications of PEEK; PEEK;Properties

Introduction

PEEK stands for Poly Ether Ether Ketone. It is a 
semi crystalline polycyclic aromatic linear polymer. It 
gained attention because of its great thermal stability. It 
is a white and a radiolucent material that is rigid in nature 
1. PEEK is the latest invention in the field of dentistry. It 
is known that this material can prove as a substitute for 
the existing dental materials. It is claimed that this has 
better properties than other materials 2. It portrays many 
qualities that make it better than other materials. It is a 
strong material and has been proposed to be used in the 
framework for RPDs in dentistry 3. RPDs and FPDs are 
the primary treatment choice for a partially edentulous 

patient. They should be able to provide comfort and 
aesthetic restoration to the patient 4. The replacement of 
teeth by a denture can be called successful depending on 
a variety of factors 5.

Poly Ether Ether Ketone is being researched 
widely because it possesses many qualities that are 
not present in the existing conventional materials. It 
is known to be non-allergic and brings about lesser or 
no hypersensitivity or allergic reactions. It has a lower 
affinity to plaque; hence it will not facilitate lodging of 
infection causing bacteria and will protect the tooth from 
caries. To achieve higher aesthetic stability, polishing of 
a dental material is very essential. PEEK can be highly 
polished and hence will provide an aesthetic result. It 
has a good wear resistance. It will not wear out easily 
and add to the life of the dental appliance/material 6. As 
discussed earlier, it has high temperature stability and is 
also more aesthetic 7. This is important because when a 
patient is being given a denture, providing aesthetics and 
restoring normal function is very essential8 9. Another 
advantage is that it has poor electrical and thermal 
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conductivity and low frictional properties10 11.

PEEK has been the center of attention for a lot of 
scientists looking for better alternatives to the existing 
materials. Various researches and reviews have been 
carried out in detail to study this material. The role of 
Poly Ether Ether Ketone in dentistry by itself has been 
a majorly studied topic. The applications of PEEK 
have been studied in the field of Implantology as well 
as Prosthodontics 12. It has been researched to see if it 
can be used as a material for forming the framework of 
removable dental prostheses13. It has widely been studied 
to check if it can be the constituent of dental implants. 
Dental implants require stress bearing materials that do 
not give way easily and that also provide osseointegration 
without causing allergies. Various researches have been 
carried out to study PEEK as a dental implant material.

As every concept has certain downfalls, even PEEK 
possesses some disadvantages. Firstly, it is bio inert. It 
doesn’t react much with the surrounding tissues, which 
makes it difficult to apply in the field of Implantology14. 
It may cause resorption of bone due to various causes. 
All of this will eventually lead to failure of the dental 
prostheses. It is hydrophobic in nature, and will not 
interact with bone; hence, more research is required to 
substitute it completely as an implant material 15. It may 
also bring about allergic reactions in certain cases which 
cannot be predicted beforehand. It is not yet developed 
to its full potential and extensive research has to be 
carried out to understand its properties in detail.

This review on PEEK has been carried out because 
it has a tremendous potential that is yet to be discovered 
fully. It has excellent properties that are much better in 
various aspects when compared to the existing dental 
materials. It can be used in different areas like implants 
and RPD frameworks as well. It is a strong, durable and 
highly aesthetic material which can also be polished well. 
It can be introduced as an alternative to many existing 
materials. The aim of this research is to understand the 
emerging importance of PEEK as a material in dentistry.

What is PEEK?

PEEK stands for Poly Ether Ether Ketone. It is a 
polycyclic, aromatic, semi-crystalline structure that is 
best known for its array of properties. These properties 
are best suited for certain dental products hence PEEK 

has been introduced into the field of dentistry. It is 
basically a white/colourless thermoplastic polymer. 
It portrays high strength and good wear resistance 
amongst its various other plus points. It also has a high 
temperature resistance when compared to other dental 
materials. It has already been widely under use in the 
field of Implantology and prosthodontics 16.

Properties of PEEK:

PEEK has numerous properties that all contribute 
to its widely gained attention and property. It has a 
very low elasticity modulus, which is similar to bone17. 
It is known to be an insoluble material. The insoluble 
nature is attributed to its high temperature stability and 
low density. It is a white and rigid material that is also 
radiolucent. The radiolucency of this material proves 
very advantageous for its application in dentistry. PEEK 
has a low plaque affinity hence it would be helpful in 
preventing plaque induced dental diseases. Low plaque 
affinity ensures lesser periodontal and other dental 
problems. This is because Dental plaque is known to 
cause periodontal irritation.18.Some studies showed that 
Aloe Vera also ensures lesser plaque affinity19. It has a 
great thermal stability thus, does not distort easily even 
under high temperatures. PEEK can be produced using 
CAD/CAM techniques which have gained importance 
due to the large number of benefits20.

Exclusive features:

Due to the endless number of features that PEEK 
presents, it has gained popularity across various fields. 
The properties are being studied extensively to suit the 
particular requirements of the field. PEEK is a high 
performance polymer that is employed in medical 
as well as engineering fields. This wide range of 
application across various fields is due to its extremely 
favourable and distinct properties. It exhibits a good 
level of biocompatibility in most cases. As discussed 
earlier, it has excellent mechanical properties. It can be 
called an all in one material that can be employed in the 
dental field and yield better results21 22. PEEK is an inert 
material and does not exhibit any toxicity effects as far 
as facts are known. Because it will not cause any allergy/
toxicity, it can be substituted in patients that are allergic 
to titanium metal 23 24. The modulus of elasticity of 
PEEK is in sync with that of bone, which adds on to the 
plus points25. Because of these numerous extravagant 
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properties, PEEK can be set to replace the conventional 
PMMA material in the upcoming years 26. It is proven 
as the result of studies that PEEK does not cause cell 
damage in any way27. 

Applications of PEEK in Implantology: 

PEEK is widely used as an implant material. When 
being employed as an implant material, it is necessary to 
maintain integrity of the implant. The stress to the bone 
has to be reduced28. While placing an implant, there 
are various factors to be taken into consideration. The 
fatigue caused due to masticatory forces should also be 
considered29. The material of the implant is extremely 
important 30.  It is said that PEEK can replace Titanium 
as an implant material in the future.

PEEK as temporary crowns:

PEEK is also used to make crowns that are produced 
through the process of Computer Aided Design and 
Computer Aided Milling. Ceramics are also used to 
replace missing teeth. But recently, PEEK proves to 
have more advantages over conventional materials 31. 
Its advantage is that it is highly resistant to fracture. 
Such crowns are advantageous because they do not bring 
about attrition of the opposite tooth.

Role of PEEK in Orthodontics:

 Another application of PEEK is the reinforcement 
of NiTi wires with this material. It may add to the 
flexibility of the material that is widely used in the field 
of Orthodontics. The most frequent application of PEEK 
is in the construction of Denture bases used in Dentistry. 
Prosthetic Rehabilitation is of utmost importance in 
patients that are missing teeth or have any bony defects32. 

PEEK in Maxillofacial Reconstruction:

PEEK can be directly bound to composites through 
polymerisation by light. This adds to the aesthetic 
component. Another interesting application of PEEK is 
seen in Maxillofacial Reconstruction. Conventionally, 
materials like PMMA, Copolymers, Silicone were used. 
Nowadays, even PEEK is being used to make prosthesis 
to reconstruct facial features 33 34.

Added Benefits:

As discussed in the above sections, PEEK can 

successfully replace titanium metal in the dental field. 
This can be done to provide optimum results to those 
that have allergic reactions to the titanium metal. It is a 
known fact that it has high strength, and it is also studied 
in vivo that PEEK has shown resistance to degradation. 
These properties compiled together would make the 
material- PEEK an ideal material for an implant35. 
PEEK should be used in making denture base materials 
whenever it can be used as it can preserve the supporting 
structures of the prosthesis36. It has lesser plaque affinity 
than conventional PMMA37. 

Modifications:

To overcome a few of the downfalls, PEEK 
has been modified by incorporating other materials 
like nanoparticles or reinforcement by fibre, carbon, 
etc. These modifications enhance the cell adhesion 
properties and thus, enhance the biocompatibility as 
well. When modified, it can also reduce peri-implant 
inflammation. To increase its elastic modulus and gain 
an altered resultant, PEEK has also been reinforced with 
Fibre, Carbon and Glass. The surface modifications 
lead to an alteration in the surface characteristics of 
the material. It improves the mechanical properties 
and hence improves biocompatibility as well38. This 
material was also modified and then used to make 
dental prostheses. These resultant prostheses made 
from modified PEEK, were lighter in weight, provided 
a better fitting and also was more functional 39. Because 
PEEK is an inert material, various modifications have 
been tried and analyzed to make it more interactive and 
this also indirectly leads to a rise in tensile strength40. 
In recent times, microbes have started gaining resistance 
and easily bring about infection. Most infections are 
treated using oral antimicrobials. But to prevent this, 
incorporation of PEEK with Nanoparticles that have 
an anti-microbial activity may prove to be useful 4142. 
Recently, more efforts are being taken to increase the 
bioactivity of PEEK as an implant. This is done by 
introducing bioactive materials 43.Lately a research was 
conducted to modify PEEK and use it as a substitute for 
fabrication of a resin bound fixed dental prostheses44. 

Carbon Fibre Reinforced and Glass Fibre 
Reinforced PEEK:

As discussed above, PEEK has been incorporated 
along with other materials to provide better properties. 
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Carbon-fiber reinforced PEEK showed greater 
compressive strength when compared to conventional. 
45 Carbon-fiber reinforced PEEK has a modulus similar 
to that of bone and it can withstand fatigue strain 46 .In 
comparison to unfilled PEEK, glass fibre reinforced 
PEEK is proven to have increased mechanical strength 
and increased rigidity. 47 The tensile strength and 
flexural strength of GF/PEEK is higher than those of 
pure PEEK.48 

BioHPP from PEEK family:

BioHPP is a High Performance Polymer belonging 
to the PEEK family. It is used in fabrication of prosthetic 
restorations. It is known to be the most stable non-metal 
material used in the field of dentistry 49 . It is a material 
with a wide range of advantages. It can resist fracture, 
it can be easily trimmed and is shock absorbing (ideal 
for implants). This material is non toxic and extremely 
biocompatible. As per clinical reports, it is suggested 
that BioHPP can be used to construct complete arch 
frameworks. 50 This material has been used as an 
alternative to make prosthetics over dental implants.51  
BioHPP has been in use in the field of medicine for more 
than 20 years due to its characteristic properties and low 
cost. 52

Conclusion

This review was conducted to understand the basics 
of Poly Ether Ether Ketone (PEEK). It is a heavy polymer 
that belongs to the family of Poly Aryl Ether Ketone 
(PAEK). It is a semi crystalline polymer that is white 
and rigid in nature. It has great properties like strength, 
thermal stability and wear resistance amongst others. 
It is known that PEEK is used for dental procedures, 
implants and denture bases. A variety of properties were 
analysed in this review. There are multiple advantages as 
well as disadvantages for this material. The full potential 
of this material is not yet discovered. It may develop in 
the coming years and expand its range of applications. 
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Abstract
A definitive relationship exists between a root canal treated teeth and orthodontic tooth movement. Aim of 
this study was to assess the prevalence of root canal treated anteriors in the patients reporting for orthodontic 
treatment. Orthopantomogram of 550 patients were assessed for presence of any endodontically treated 
upper and lower anterior  and was re-verified with the clinical data. Descriptive Statistics was used to  to 
represent the data.Chi- Square test was done to evaluate the association of RC Treated anteriors between the 
genders.Prevalence of endodontically treated anterior teeth was found 0.4% was found in the current study.
Highest  prevalence was of maxillary central incisors ,secondary to trauma , in 96% cases. Maxillary Central 
Incisors are expected to be involved in trauma more frequently and therefore have higher incidence of root 
canal treatment. Multi-centre approach is needed before generalising the results to the entire population.

Key words:Prevalence; Anterior Teeth; Endodontically treated teeth; Orthodontic Patients. 

Introduction

Root Canal Treatment and Orthodontics have been linked since years.There has been constant debates and 
dimorphism in opinion about success of Root Canal Treatment.Literature suggests there may be increased risk of root 
resorption when orthodontic force is applied to the endodontically treated tooth or teeth.  1–4There is no solid literature 
to report as how orthodontic factors influence root resorption in Endodontically Treated Teeth. Orthodontically 
Induced External Root Resorption occurs in two forms: a) On the surface by loss of cementum. b) If this surface is 
apical end of root ,it is manifested as shortening of tooth or blunting of root.5,6Various studies have reported various 
degrees of EARR in orthodontic patients ranging from 48-66%.5–7

Root Resorption can be: A) Mild or Clinically Insignificant (less than 2mm) ; B)Severe or Clinically significant 
with more than 4mm of Root Resorption or more than one-third of root length resorbed. The laters occurs frequently 
during orthodontic treatment and has been reported to occur in 14.5 % incisors.8–10Etiology of External Apical 
Root Resorption is not fully understood .11–13Multiple factors like- individual’s susceptibility, genetic predisposition 
14, anatomical features , orthodontic treatment mechanics are few which can be held responsible for EARR 9,15.
The extent to which these factors affect Root Resorption is unpredictable and controversial.Orthodontic treatment, 
Orthodontic Tooth Movement and Root Canal Treatment makes an essential triangle of concern . Reports have 
shown that endodontically treated tooth / teeth  respond similarly to vital teeth to orthodontic force 6,16–18. However, 
there exists another view that endodontically treated teeth are more susceptible to EARR.

The purpose of this study is to know the prevalence of endodontically filled anteriors in patients reporting for 
orthodontic treatment and to retrospectively assess cause of same, and ultimately update our data about present 
prevalence rate of RC-filled teeth and enhance our knowledge about employing necessary measures in our practice 
to minimize the effect of orthodontic treatment on EARR of such endodontically treated teeth.

Type of Manuscript: Original Research DOI Number: 10.37506/ijfmt.v14i4.12448
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Material and Method

This retrospective study was conducted in the 
Department of Orthodontics , Saveetha Dental College 
and Hospital. 

Patient Selection:

The pretreatment  orthopantomogramme of all 
patients who had reported to the department since June, 
2019 till March,20202 for orthodontic correction were 
eligible to be included in the study.The sample size of 
550 was calculated using G*power software,based on 
calculation from previous study . In each sample 12 
anteriors were assessed which equals to 6000 anterior 
teeth in the entire sample population.The teeth assessed 
were: Permanent Maxillary and Mandibular : Central 
Incisors, Lateral Incisors and Canines i.e 12 teeth per 
individual were assessed .

Inclusion Criteria:

Patients seeking orthodontic treatment.

Age: Patients above 12 years of age (marking the 
eruption of all permanent anteriors in upper and lower 
arch)

Non-syndromic/Syndromic Patients : because the 
aim was to assess overall prevalence. 

Exclusion Criteria:

Patients younger than 12 years.

Patients in which canines were yet to erupt/or 
impacted.

Data Collection:

The data collection from the electronic patient 
database.This database stores every information 
pertaining to history , general examination , required 
treatment , patient consent , treatment details and all 
radiographic records of nearly 86000  patients. This 
database was reviewed based on inclusion criteria and  
dental history and clinical status of each eligible  patient 
was obtained and tabulated.OPGs were individually 
downloaded from each patient’s radiographic record.

Data Assessment:

Once the data collection was completed, each detail 
of patient was tabulated, OPGs were  assessed and if any 
endodontically treated was present, a cross evaluation 
was done by checking through clinical data.The reason 
for Root Canal Treatment was evaluated from Patients 
Dental History Record.All the data was tabulated.Once 
data collection was done, the results were obtained.Chi-
Square test was done to see associations between RC 
treated anteriors and Gender.

Results and Discussion

Prevalence of endodontically treated is found to 
be 0.4 % .In total six - thousand anteriors analysed, 
26 anteriors were RC treated (  FIGURE:1 ) .In 26 RC 
treated anteriors , 18 were of Male and 6 belonged to 
female population.(GRAPH 1)

FIGURE 1: The Pie Chart showing frequency of RC treated anteriors in orthodontic population.Blue colour 
denotes patient who had Root Canal Treated Anterior teeth and Green color denotes the population without 
any Root Canal treated anteriors. A total of 0.43% (26-blue) Anterior Teeth Were Found To Be Rc Treated 

Of 6000 Anteriors Assessed.
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Individual prevalence of Maxillary Central Incisor being endodontically treated was highest with 73% .15% of 
Mandibular central incisor accounts of total RC treated anteriors. Maxillary laterals and canines have an individual 
prevalence of  4% each of total RC treated anteriors. Least was Maxillary Canines with none being endodontically 
treated in all 550 OPGs assessed(FIGURE-2). Chi -Square test revealed that there was a statistically signifi cant 
association of RC treated anteriors between males and females (p-0.011, p<0.05) (FIGURE -3)

FIGURE 2:This  Pie Chart represents the individual  percentage of Endodontically treated Anteriors 
.Of all RC treated anteriors 50% were Right Maxillary Central incisors (Blue) and 23.1 % were Left 

Maxillary Central incisors(Green). Overall, 73.1% of RC treated anteriors were Maxillary Central Incisors.
Mandibular Right Central incisor(Purple) and Mandibular Left Central incisor(Red) were endodontically 

treated 7.7% orthodontic patients respectively.Maxillary Lateral Incisor (Beige), Right Mandibular Canine 
(yellow)and left mandibular canine (blue) each contributed 3.8% of total Root Canal Treated Anteriors.
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FIGURE 3: Bar Chart represents the association between RC treated anteriors amongst male and female 
orthodontic patients.X-Axis represents Root Canal Treated and Untreated Anteriors in Males and Females ,where 
as Y-axis represents the number of patients treated orthodontically. Purple colour denotes the females and blue 
represents the male orthodontic patients. Male orthodontic patients (7.25%-blue)  have higher number of Root Canal 
Treated Anterior.This is statistically signifi cant (Chi-Square Test;p-value- 0.01<0.05 statistically Signifi cant)
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FIGURE 4: The Pie Chart Representing the distribution of the Cause Of Endodontic Treatment In 
Anteriors from the past Dental History Of Patient .Blue denotes teeth that have been treated endodontically 

secondary to trauma.Green represent anterior teeth which were endodontically treated due to caries. 
Majority of anteriors i.e 96.15% (blue) had experienced trauma and the remaining 3.85% underwent root 

canal treatment due to carious involvement.

In 96.2 % cases, the cause for undergoing root canal 
treatment was trauma to anterior tooth/teeth, remaining 
3.8% were endodontically treated secondary to caries.
(FIGURE- 4)

Data obtained from the current study suggests that a 
lesser percentage of anteriors are endodontically treated 
.However, even less percentage of anteriors being 
involved the risk of these endodontically treated anteriors  
getting affected by orthodontic tooth movement does 
not reduce.Maxillary Central Incisors accounts for more 
than two-third of total endodontically treated anteriors. 
The similar data has been suggested by previous 
studies that maxillary central incisors are more prone 
to trauma owing to proclination of these anteriors19–21 
.An angulation of more than average associated with 
variety of malocclusion is a  common fi nding .A pool 
orthodontic patients reports with chief complaint of 
forwardly placed anteriors and in few instances also 
report history of trauma manifesting from a Elli’s Class 

1 fracture to avulsion .Thus it may be common to fi nd 
maxillary central incisors being endodontically treated.

Mandibular central and lateral incisors are less likely 
to get trauma however they might be prone to caries due 
to poor oral hygiene and be involved pulpally .Maxillary 
and Mandibular Canines were rarely affected, except 
only with one patient where a proximal caries involved 
the mandibular canines , deep enough to undergo 
endodontic treatment.A previous epidemiological study 
by Cleen et al, carried out on Dutch population including 
183 subjects reported a prevalence rate of 2.3%.With the 
increased sample size of the current study a prevalence 
of 0.4% can be considered signifi cant.

Various orthodontic movements, exerts a variable  
degree of force on the tooth/teeth leading to variable 
degree of root resorption22,23 .Orthodontic factors 
such as: (i)Type of tooth movement , (ii) Rate of 
tooth movement , (iii) extent of tooth movement,(iv) 
Anchorage demand on the teeth, (v)Type of appliance 
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used and (vi)Phase of orthodontic tooth movement may 
increase the risk root resorption, even more if the teeth 
are endodontically treated.24–26

Tooth Movement like Intrusion possesses an 
increased risk of apical root resorption , the force being 
concentrated at the root apex . Faster and farther the 
tooth is moved , risk for resorption tends to increase. 
Ameteur orthodontic mechanics may increase risk of root 
resorption .A larger percentage of orthodontic patients 
reports with a chief complaint of proclined anteriors and 
there exists previous literature supporting that trauma 
to anteriors is not very uncommon .Precaution to treat 
these patients orthodontically must be taken.We as 
an orthodontist must ensure a treatment protocol with 
minimum disharmony to the teeth 27. Orthodontic tooth 
movement further must not degrade the condition of 
the endodontically treated teeth and therefore a more 
physiologic treatment mechanics must be involved in 
treating a patient with RC treated anteriors,as in most 
cases, the anteriors are the ones to be retracted for a 
longer distance.A sequential treatment protocol must be 
followed to ensure appropriate remodelling of the bone 
and the teeth. 28

Previously our team had conducted numerous 
clinical trials 29–35 and lab animal studies 36–40  and 
in-vitro41–43 studies over the past  5 years.Now we 
are focusing on epidemiological studies .The idea for 
this study stemmed from the current interest in our 
community. Patients, since the beginning must be 
informed about the status of the endodontically treated 
teeth and be updated about the same during the course 
of treatment.A patient consent pertaining to the status 
of endodontically treated teeth must be obtained before 
initiating the treatment.

Conclusion

Prevalence of endodontically treated teeth was found 
to be 0.4% , with maxillary central incisors accounting 
for major percentage amongst all anteriors.As an 
orthodontist a thorough evaluation of such teeth must 
be done before commencing the treatment. Knowledge 
about potential complications and treatment alternatives 
in such cases must be enhanced.
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Abstract
The patient zero is the first reported patient in a pandemic within a population, or the first  documented 
patient incorporated in a pandemic study. Some scientists claimed that it’s important to examine  primary 
cases . The term patient zero refers to the person identified as the first carrier of a communicable disease 
in an outbreak of related cases. They act  as a symbol for initial actions that have major downstream 
consequences.The primary recorded victim of the Ebola infection was a 44 year old teacher named Mabola 
Lokela,who passed away on 8thSeptember 1970, 614 days after the clinical manifestation started .An infant  
in the Lewis House at 40 broad Road is viewed as the patient zero in the 1854 cholera outbreak in the Soho 
neighborhood of London .Pandemic is a disease outbreak that spreads across countries or continents and it 
affects more people and takes more lives than epidemic.It  is an epidemic which takes place on a scale that 
crosses universal limits, generally influencing individuals on an overall scale. Detection of patient zero gives 
new insight to epidemiologists about  the nature of first transmissions into a population.it’s important to find 
the first person infected with the pathogen.By knowing person’s history of patient zero we can determine 
the outbreak of the disease and the route of transmission .Discovering them might be significant in certain 
occasions, to know whether they are still alive and transmitting  the infection. Identifying a “patient zero” 
is a rife with potential to provoke blame and scapegoating. Patient zero triggers a “desperate hunt” and  is 
continuously giving expression to communal fears about dangerously reckless behaviour,Researchers have 
found people harbour negative attitudes towards Patient zero.The patient zero issue comprises of finding 
the source of a pandemic outbreak given,perceptions at a later time.Contemplating the patient zero issue we 
additionally tackle the issue of finishing and rectifying the observation to people and false test results

Keyword :patient 0,pandemic ,first carrier ,epidemic ,index case

Introduction

The patient zero is first reported patient in a 
pandemic within a population are the first documented 
patient incorporated in a pandemic study .It refers to the 
primary case of a condition, syndrome or a contagious 
disease 1,2 .The patient zero is significant as we can 

characterise the extent of the disease, estimate the hazard 
and comprehend what it will take to control the outbreak 
3. The primary recorded victim of the Ebola infection 
was a 44 year old teacher named Mabola Lokela,who 
passed away on 8thSeptember 1970 614 days after the 
clinical manifestation started4One year old Emilie 
Ouamouno was found to be the patient zero of the Ebola 
in 2014 5.Mallon travelled from Ireland to the US as a 
young person after which she looked for some kind of 
employment as a cook. Unfortunately she got infected 
with typhoid fever, a potentially harmful disease.In 1907 
Mallon was investigated and identified as a patient zero.
Sspecialist isolated and imprisoned her on an island 
6.Gaeton Dugas a Quebecois Canadian Airlines steward 
and was the first HIV patient who is known as “Patient 
zero”.Dugas passed away on Quebec city on March 1984 
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because of renal failure cost by AIDS 7,8.HIV-infected 
patients oppose an elevating risk of cardiovascular 
disease .N6-adenosine methylation is a promising recent 
molecular target in hypertension and cardiovascular 
diseases 9.Some scientists claimed that it’s mandatory to 
examine the individual or animal first brings a bacterium 
or virus into a populace 10,11.The patient zero issue 
comprises of finding the source of a pandemic outbreak 
given,perceptions at a later time.Contemplating the 
patient zero issue we additionally tackle the issue of 
finishing and rectifying the observation to people and 
false test results 12 .

Discussion

Pandemic:

Pandemic is a disease outbreak that spreads across 
countries or continents and It affects more people and 
takes more lives than an epidemic 13,14.It  is an epidemic 
which takes place on a scale that crosses universal 
limits, generally influencing individuals on an overall 
scale 15.A disease or condition is not always a  pandemic 
merely because it is widespread or kills many people 
16.Seven cholera pandemics have taken place in the last 
200 years, with the first pandemic beginning in India 
in 1817 17.Insufficient treatment of human waste and 
insufficient treatment of drinking water extraordinarily 
encourage its spread 18

Patient zero:

Patient zero also known as index case is the first 
reported patient in a disease epidemic within up They 
may or may not specify the source of infection ,the 
possible transmission but may bring awareness of an 
emerging outbreak 1.Patient zero is a popular medical 
term which refers to the first person infected in an 
epidemic/pandemic 11,19.It refers to the person identified 
as the first carrier of a communicable disease in and out 
related cases.They act as a symbol for initial action that 
have major downstream consequences 20.Combination 
of ancient and hereditary research discloses the mistake 
and hype that led to the term patient zero and accusing 
of one man for the spread of HIV across North America 
21,22.Patient zero was affected by a hepatitis A virus with 
a dissimilar genetic fingerprint not directly linked with 
the outbreak cases.This disease has repeatedly found to 
be in low levels in the community 23.

Significance of Patient Zero:

Detection of patient zero gives new insight to 
epidemiologists about  the nature of first transmissions 
into a population 24.It’s important to find the first person 
infected with the pathogen 25.By knowing person’s 
history of patient zero we can determine the outbreak of 
the disease and the route of transmission 25,26.In silico 
examination, the  harmful genes can be utilized as a 
possibility to build new medicinal target antagonists to  
pathogens 27.In silico examination, the  harmful genes 
can be utilized as a possibility to build new medicinal 
target antagonists to  pathogens 28.Information  obtained 
from Patient zero are useful to scientists .Once a patient 
zero identified we can understand more about disease 
and can find the cure. Discovering patient zero might 
be significant in certain occasions, however just in the 
case where they are still alive and transmitting  the 
infection 29. Finding the patient zero will permit doctors 
to figure out where it originated from. This in turn  gives 
the  doctors an approach to stop, control and to study 
more about the disease 30.The phrase patient zero is 
currently utilised in the media to cite the primary cause 
for infectious outbreaks as the source of action has more 
far-reaching consequences 9,31

Patient zero -toxic term:

Identifying a “patient zero” is a rife with potential to 
provoke blame and scapegoating. Patient zero trigger a 
“desperate hunt” and  are continuously giving expression 
to communal fears about dangerously reckless behaviour.
Researchers have found people harbour negative attitudes 
towards Patient zero 32.Patient zero identification is 
done for a good cause but the term reaches the public 
in a negative way.People believe them hostile,immoral 
against humanity.Thus this creates depression in patient 
zero and makes them an outcast 33,34.

Patient zero of various diseases:

Mary Mallon also called Typhoid Mary worked 
as a cook in New york city for seven families. Within 
two weeks of her employment the employers developed 
typhoid fever. Mary Mallon was not suspected as she 
was in good health. She was quarantined twice and died 
after 3 decades of isolation. She is said to have infected 
51 people, 3 of them died 8,35.Gaetan Dugas, a flight 
attendant, was suspected to be the patient zero for HIV 
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AIDS in America. Dugas was charming, handsome and 
had many sex partners per year. Dugas had a sociopathic 
behaviour i.e., intentionally infecting others with the 
virus.Articles in newspapers published him as “MAN 
WHO GAVE US AIDS ‘’ 36,37.64-year-old Liu Jianlun, 
a Guangdong specialist, transmitted SARS universally 
by contaminating other super-spreaders during a stay 
in the Hong Kong Metropole Inn in 2003 38.A infant  
in the Lewis House at 40 broad Road is viewed as the 
patient zero in the 1854 cholera flare-up in the Soho 
neighborhood of London39. Edgar Enrique is a patient 
zero for flu pandemics, he recovered and a bronze 
sculpture was raised in this respect 40.

COVID -19 Patient zero:

Coronavirus disease 2019 (COVID-19) is a 
contagious  disease originated  from severe acute 
respiratory syndrome coronavirus 2 (SARS-CoV-2).It 
was first reported  in December 2019 in Wuhan, China, 
and has brought about a progressing pandemic 41.Normal 
manifestations include fever, hack, exhaustion, dyspnea 
,anosmia ageusia . While most cases bring about mild 
symptoms , some advance to wet lung (ARDS) ,multi-
organ failure , septic shock, thrombus and embolus 
42.Wei Guixian,  was selling shrimps at the Huanan 
Seafood Market. She developed symptoms on December 
10. Wei went to a local clinic for treatment. There was 
no improvement and she went to Eleventh hospital 
and finally landed in Wuhan Union hospital.She was 
finally quarantined and her strange illness was finally 
diagnosed as having Coronavirus 43.Early examinations 
have indicated that about 25% of individuals who 
went to the medical clinic with extreme COVID-19 
contaminations had diabetes.Diabetes mellitus  is a set 
of metabolic disorders where there are high glucose 
levels over a extended period.It is a significant medical 
issue in India44 45

Case study of kerala :

Three students returning from wuhan were asked to 
report to their nearby hospitals for screenings and the 
students were immediately quarantined  out of worry that 
someone could bring the virus .They were then given 
treatment for 28 days 46,47 .With no vaccine in sight the 
state has relied on the information obtained from patient 
zero and aggressive tried and tested system of early 
testing contact tracing and isolation ,social distancing 

promotions plus longer quarantine period ,Kerala has 
stem the spread of the virus 48.

Conclusion

Identifying Patient zero helps us to understand 
pathogenesis of the disease .It is useful to think 
historically about the divergent interests of two different 
groups keenly following spread of infection during an 
epidemic members in public , public health workers.If 
patient zero are not found we won’t have a clear idea 
about disease transmission and etiology.patient o is 
determined for diseases like HIV,ebola and corona 
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Abstract
Mitochondrial DNA is a separate genome located in the cytoplasm of nearly all eukaryotic cells.Its 
importance in developmental outcome has often been neglected. However, its transmission and replication 
are strictly regulated during early development, as they are integral to the viability and health of the 
offspring.The accumulation of mitochondrial DNA  mutations has been proposed as a potential mechanism 
in the physiological process of ageing and age-related disease. Although mitochondria  have long been 
anticipated as a perpetrator of ageing, there was little experimental evidence to link these changes directly 
with the cellular pathology of ageing. Recently, considerable progress in understanding basic mitochondrial 
genetics and in identifying acquired mtDNA mutations in ageing has been made. Furthermore, the creation 
of mtDNA-mutator mice has provided the first direct evidence that accelerating the mtDNA mutation can 
result in premature ageing, consistent with the view that loss of mitochondrial function is a major causal 
factor in ageing. This review will, therefore, focus on recent developments in ageing research related to the 
role played by mitochondrial DNA. 

Keywords: Mitochondria, DNA, mitochondrial diseases, ageing, inflammation, mutations, deletions, ROS 
production.

Introduction

Mitochondria plays a central role in ageing 1. 
The initial free radical theory suggested that reactive 
oxygen species (ROS), which are constantly generated 
through normal metabolism, are causing ageing, as well 
as associated degenerative diseases, by introducing 
irreversible damage to membranes, proteins  and DNA 
2. Early studies on isolated mitochondria, where many of 
the redox elements were held in an artificial state, have 
suggested that 1–4% of the total oxygen consumed was 
used to generate ROS 3. However, subsequent studies, 
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under more physiological conditions, have estimated 
this basal value to ∼0.2% 4. Even with this lower 
estimated value of ROS generation, the mitochondrial 
electron transport chain (ETC) still remains the major 
site  of ROS production in a cell. This fact has led to 
the suggestion that mitochondria are also prime targets 
for oxidative damage and that accumulation of defective 
mitochondria is a major contributor to ageing5 . Indeed, 
an increased number of dysfunctional mitochondria are 
found in a number of animal models and human tissues 
with increasing age 6. Besides, mitochondria are the 
only organelles in the animal cell that possess their own 
DNA, mitochondrial DNA (mtDNA), with the limited 
arsenal of DNA repair processes, further supporting the 
idea that mitochondria might be particularly sensitive 
to accumulation of damage7. The mitochondrial theory 
of ageing, a correlate of the free radical theory, is also 
based around the idea of a vicious cycle , in which 
somatic mutations of mitochondrial DNA provoke 
respiratory chain dysfunction leading to enhanced ROS 
production and in turn to the accumulation of further 
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mtDNA mutations8.Harman’s conjecture was that the 
generation of reactive oxygen species (ROS), which 
he viewed as likely coming from the mitochondria, 
gave rise to the subsequent accumulation of damaged 
proteins, lipids, and DNA, thereby fueling aging and 
age-related diseases in an inevitable but stochastic 
process9 . While the notion that increased mitochondrial 
ROS directly causes aging has fallen into disfavor , in 
its wake, other aspects of mitochondrial biology have 
grown increasingly more appealing10. Some links 
between aspects of mitochondrial biology and aging 
have been the subject of many excellent recent reviews 
11. Here, we focus on those aspects of mitochondrial 
physiology that have perhaps the strongest connection 
to human aging. These processes include the emerging 
role that mitochondria play in inflammation12; how 
dysregulation of mitochondrial quality control and age-
related mitochondrial dysfunction contributes to aging, 
age-related mitochondrial dysfunction, and the notion 
of retrograde signaling; and why a little mitochondrial 
stress might ultimately be a good thing13.

mt DNA:

Mitochondria are structures within cells that convert 
the energy from food into a form that cells can use14. Each 
cell contains hundreds to thousands of mitochondria, 
which are located in the fluid that surrounds the nucleus 
(the cytoplasm). Although most DNA is packaged in 
chromosomes within the nucleus, mitochondria also 
have a small amount of their own DNA. This genetic 
material is known as mitochondrial DNA or mtDNA15. 
In humans, mitochondrial DNA spans about 16,500 
DNA building blocks (base pairs), representing a small 
fraction of the total DNA in cells16. Mitochondrial 
DNA contains 37 genes, all of which are essential for 
normal mitochondrial function. Thirteen of these genes 
provide instructions for making enzymes involved in 
oxidative phosphorylation17. Oxidative phosphorylation 
is a process that uses oxygen and simple sugars to create 
adenosine triphosphate (ATP), the cell’s main energy 
source. The remaining genes provide instructions for 
making molecules called transfer RNA (tRNA) and 
ribosomal RNA (rRNA), which are chemical cousins 
of DNA. These types of RNA help assemble protein 
building blocks  into functioning proteins18. mtDNA is 
a separate genome located in the cytoplasm of nearly 
all eukaryotic cells . Its importance in developmental 

outcome has often been neglected. However, its 
transmission and replication are strictly regulated during 
early development, as they are integral to the viability 
and health of the offspring19 . Failure to regulate these 
processes during oogenesis , in the embryo, and prior 
to gastrulation  can have deleterious consequences for 
the fetus and the offspring. Human mitochondrial DNA 
was the first significant part of the human genome  to 
be sequenced.This sequencing revealed that the human 
mtDNA includes 16,569 base pairs and encodes 13 
proteins. Since animal mtDNA evolves faster than 
nuclear genetic markers it represents a mainstay 
of phylogenetics and evolution . It also permits an 
examination of the relatedness of populations, and so has 
become important in anthropology and biogeography.

Mitochondrial DNA and disease:

Most mtDNA alterations are neutral polymorphisms, 
which have proved useful in tracking human migrations 
20. The first pathogenic mtDNA mutations were 
identified in 1988 21. Since then, over 250 pathogenic 
mtDNA mutations (point mutations and rearrangements) 
have been characterised , shown to cause a wide variety 
of diseases with a heterogeneity of phenotypes and 
a variable age of onset 22. The exact prevalence of 
mtDNA disease is notoriously difficult to ascertain 
due to clinical heterogeneity of mitochondrial diseases  
and the plethora of known causative mutations. The 
onset of clinical symptoms, phenotypic variability, 
and variable penetrance of mitochondrial diseases are 
governed by a number of factors, including the threshold 
effect, mitotic segregation, clonal expansion, and a 
genetic bottleneck.Leigh syndrome is a progressive 
neurodegenerative condition, which particularly affects 
the brain, diencephalon, and basal ganglia. There are 
characteristic neuropathological features, but newer 
neuroimaging techniques can now easily detect these 
lesions in life.Leigh syndrome is due to severe failure 
of oxidative metabolism and can be due to a variety of 
different genetic defects affecting the mitochondrial 
genome. The clinical features associated with depletion 
syndromes depend upon the organ(s) which have t DNA 
depletion7. On the whole, these are severe disorders 
and present in childhood with severe muscle weakness, 
progressive encephalopathy, or liver failure. Pearson 
syndrome is a rare disorder of infancy characterised by 
sideroblastic anaemia with pancytopenia and exocrine 
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pancreatic failure23. The clinical course in these children 
can be severe leading to early death. In those that survive 
the blood disorder improves but they later develop the 
clinical features of KSS. In these children, there is a very 
high level of large-scale single mtDNA deletion present 
in all tissues 24.One of the most common presentations of 
mtDNA disease in adults is CPEO. CPEO is characterised 
by a progressive paralysis of the eye muscles leading to 
impaired eye movement and ptosis. 

Mitochondria and the inflammation of ageing:

Aging is associated with evidence of an activation of 
the innate immune system that leads to a condition known 
as “inflammaging” 25. This is particularly true of elderly 
individuals who age less successfully than their peers, as 
both the frail and the pre-frail exhibit higher circulating 
levels of inflammatory mediators such as C-reactive 
protein, IL-6, and fibrinogen26 . These relationships exist 
even in the absence of associated age-related diseases 
(e.g., cancer, cardiovascular disease, etc.), suggesting a 
potential causative relationship between activation of the 
immune system and accelerated aging . Perhaps because 
of its stability and ease of measurement, the data are most 
compelling with respect to circulating IL-6, as elevated 
IL-6 serum levels are predictive of incident disability, 
frailty, walking speed, and overall mortality . Analysis 
of T cells from elderly individuals suggests that although 
basal levels of cytokine production are elevated, invoked 
responses to a cytokine challenge are reduced 27.Besides 
evidence for augmented basal cytokine signaling, chronic 
activation of the inflammasome with elevated IL-1β 
levels appears to identify a subset of elderly individuals 
with higher rates of essential hypertension, arterial 
stiffness, and all-cause mortality . Consistent with this, 
evidence for activation of the NLRP3 inflammasome 
is seen in a wide range of age-related conditions, 
including atherosclerosis , Alzheimer’s disease and 
metabolic syndrome. Interestingly, a number of 
preclinical observations suggest that the activation of the 
inflammasome may be maladaptive28. There is increasing 
evidence that mitochondria might play an important 
role in the inflammaging phenotype 29. The immune 
system is capable of sensing and responding to tissue 
damage and views the release of intracellular molecules 
in an analogous fashion to dangerous pathogens. This 
“danger theory” argues that certain molecules released 
from senescent or dying cells might constitute signals 

that trigger an immune response , often termed damage-
associated molecular patterns (DAMPs). In that context, 
the mitochondria, derived several billions of years 
ago from the endosymbiosis of α-proteobacteria into 
a eukaryotic cell, represent a smorgasbord of potential 
immune-stimulating DAMPs. Putative mitochondrial 
DAMPs include the release of mitochondrial DNA 
(mtDNA), N-formyl peptides generated by translation 
of mitochondrial-encoded protein, and unique lipid 
species such as cardiolipin, a unique phospholipid 
enriched on the inner mitochondrial membrane . In the 
case of circulating mtDNA, immune activation occurs, 
in part, by activation of Toll-like receptor 9 (TLR9) 
signaling, while for mitochondrial proteins, activation 
occurs through binding to formyl peptide receptor-1. 
This was first demonstrated in the case of trauma, where 
the release of mtDNA and formyl peptides activated 
circulating neutrophils to mediate tissue injury.

Functional significance of mtDNA:

Mitochondrial DNA has strands. These strands 
are present in the ratio of 1 mitochondrian : 2- 10 
Mitochondrial DNA(mtDNA). Humans inherit them 
maternally. The involved mechanisms include dilution 
of sperm mtDNA within the fertilized egg. The 
uniparental mtDNA pattern is found in most animals and 
plants. The strands are susceptible to oxygen - reactive 
species and contain proteins with significant DNA repair 
capacity. They are susceptible to oxidative damage. 
The mtDNA mutations cause inherited diseases and aid 
the process of ageing. There are anything between 100 
and 10,000 copies of mtDNA present per human cell. 
This genetic material is rearranged via recombination 
and remains unchanged, when passed on from parent 
to offspring. The mtDNA helps track ancestry back 
to hundreds of generations. It is compared in forensic 
science, to identify corpses and skeletal remains that are 
unidentified. The strands are used in combination with 
anthropological and missing persons. mtDNA facilitates 
the assessment of genetic relationships between 
individuals and quantifying evolutionary relationships. 
Dedicated mtDNA data helps biologists to construct a 
relationship network among various sequences. The 
sequences become larger, with evidence of a distant or 
non - existent relationship between species. It is highly 
susceptible to somatic or non - inherited mutation30.These 
occur within the DNA of some cells and are not passed 
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down generations. Classic somatic mutations in mtDNA 
are seen in cancer of the colon, breast , liver and stomach 
and even leukemia and lymphoma. Mitochondrial DNA 
is not able to completely repair itself and hence , this 
leads to additional somatic mutations. When building 
blocks of nucleotides are altered, the energy producing 
ability of mitochondria is reduced and this leaves the 
immune system fighting infection with little or no help 
from these strands 31.The DNA strand is very important 
to biologists and foreign experts when attempting to 
establish vital relationships between people. It is being 
explored to answer the common questions that have 
plagued man for centuries on the possible evolutionary 
routes and possible age - reversing.Within the human 
body , these essential building blocks back up and 
strengthen the immune system to keep a number of 
ailments at bay32. 

Mitochondrial DNA keeps us young:

The extended inflammatory infiltrates suggest 
that mitochondria could produce ROS  can act as 
signaling molecules for inflammasome activation33; 
unfortunately,there are no report measurements of 
oxidative stress,but cells depleted of mtDNA are usually 
characterized by diminished oxygen consumption and 
ROS production34,suggesting that oxidative stress 
should not mediate the ageing phenotype observed here. 
However, the following two major consequences were 
observed in a cell model of mtDNA depletion using 
the same strategy as that used in the depleter mouse ; a 
significant rearrangement of histone acetylation due to 
indirect alterations in the citrate levels and a reduction 
in  cell proliferation due to a reduction in the membrane 
potential and destabilization of Hif1alpha .While the type 
of epigenetic rearrangement that occurs during ageing is 
unclear .Hif1a depletion has been shown to lead to an 
accelerated aged skin phenotype in mice.Additionally, 
skin mitochondria with depleted DNA display a loss of 
mitochondrial cristae presumably due to the loss of F1/
FO ATP synthase dimers .Indeed ,the rearrangement of 
ATP synthase dimers could predispose cells to death 
by opening the permeability transition pore channel 
35.There is no report of measure of cell death (that was 
observed in the mutator mouse);nonetheless, since 
multiple mitochondrial molecules can act as damage- 
associated molecular patterns (DAMPs),an increase in 
PTPC -mediated cell death could cause the extensive 

release of mito-DAMP and ,ultimately,the observed 
increase in inflammation .The recovery of the skin 
phenotype is more intriguing .The mutator mouse model 
provided important insight into how mitochondria can 
induce an ageing phenotype by affecting haematopoietic 
and neural stem cell self-renewal capacities 36.

Conclusion

There is a growing body of evidence that 
mitochondria play a central role in the ageing process. 
Mitochondrial dysfunction and mtDNA mutations have 
been shown to amplify during the course of ageing. 
Results obtained from mtDNA mutator mice have further 
strengthened the role of mitochondria in organismal 
ageing. However, lack of increased oxidative stress in 
the mtDNA mutator mice has raised reasonable doubts 
in the direct connection of mtDNA mutations with 
increased ROS production. However, this does not imply 
that there is no age dependent accumulation of oxidative 
stress and increased ROS production, neither is it a final 
proof that oxidative stress does not play an important 
role in the generation of mtDNA mutations. Indeed, 
there is extensive literature demonstrating amplified 
oxidative damage to the different cell compartments 
with increasing age, not least in mitochondria and 
mtDNA. However, reviewing this literature is beyond 
the scope of this article that was intended to focus 
primarily on the role of mtDNA mutations in ageing.
The role of mitochondrial dysfunction in human 
ageing must now be revisited and additional studies of 
respiratory chain capacity and mtDNA mutation load in 
different organs from humans of different ages must be 
performed to further validate this hypothesis. It may also 
be possible to perform additional genetic experiments in 
the mouse to test this hypothesis, for example creating 
mice with enhanced mtDNA polymerase proofreading 
capacity or enhanced mtDNA repair capacity. Such 
mouse mutants should have a longer than normal life 
span if somatic mtDNA mutations have a causative role 
in ageing. Mitochondria are now at the center stage in 
human disease and ageing and we should look forward 
to exciting developments in this field during the coming 
years.
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Abstract
Periodontitis begins with bacterial infection of the oral structures and if not properly treated eventually leads 
to tooth loss. Over the past decade, a growing body of scientific evidence suggests an exquisite association 
between oral infection and systemic diseases. The purpose of our study was to compare the tooth mobility 
which is the main indicator of periodontal diseases with systemic diseases. An institutional study was 
conducted using case records of patients attending private dental college from July 2019- March 2020 . 
A total of  71 case sheets of patients who had recorded tooth mobility index were retrieved and data was 
collected. Data analysis was done using SPSS software version 23.0. Chi-square association was done to 
explore the relationship between tooth mobility and systemic diseases. From the study results, 50.70% 
of participants belong to the age group of 36-55 yrs, 40.85% were females and 59.15% were males, thus 
showing male predominance in the current study population.  66.197% of study participants have absence 
of systemic diseases and 33.803% have systemic diseases. 4.2% of participants with systemic diseases 
and 2.12% of participants without systemic diseases have mobile teeth between 17-24 (GROUP IV). No 
statistically significant association was found between tooth mobility and systemic diseases.(P = 0.858).
The results of the present study indicate that prevalence of increased number of mobile teeth was found 
among participants with  systemic diseases. But the association was not statistically significant. Knowledge 
of disease interrelationships and their associations may prove to reduce patient risks and prevent systemic 
disease outcomes and hence further studies to be carried out to assess the interrelationships.

Keywords: Tooth mobility; systemic disease; tooth loss; Periodontal disease.

Type of Manuscript: Original Study

Introduction

Gingival and periodontal diseases in their various 
forms, have afflicted mankind since the dawn of history. 
Diseases of the periodontium occur in childhood, 
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adolescence and early adulthood but the prevalence 
of periodontal disease, tissue destruction and tooth 
loss increases with age 1. Periodontal diseases are 
oral disorders characterized by inflammation of the 
supporting tissues of the teeth. Usually, periodontitis is 
a progressively destructive loss of bone and periodontal 
ligament (loss of the attachment apparatus of the teeth). 
Periodontitis has documented risk factors, including 
but not limited to specific plaque bacteria, smoking, 
and diabetes mellitus. The oral cavity contains almost 
half of the commensal bacteria in the human body, 
approximately 6 billion microbes representing 300 to 
500 species reside in the oral cavity. The oral microbial 
ecosystem is remarkably dynamic 2. As a consequence, 
there has been a resurgence of interest in oral microbial 
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ecology, mucosal immunity and associations with 
periodontal disease which leads to mobility of teeth 3.

Teeth play a vital role in the oral cavity. They 
contribute in the process of mastication, speech and 
maintaining the facial aesthetic. Edentulous can result 
in disturbance in daily-living activities such as chewing 
adequately as well as causing emotional problems 4,5. 
Loss of self confidence and concern about appearance 
and self image are the emotional impacts of tooth loss6. 
Early tooth loss or premature exfoliation of teeth is 
defined as loss of tooth in the oral cavity prior to the 
normal expected period of time. Since there are no 
references to address the exact natural expected age for 
loss of permanent dentition early loss is a relative term. 
There are both local and systemic factors that could result 
in such a phenomenon. In developing countries like India 

, oral cavity is prone for many diseases like dental caries, 
periodontal disease, oral cancer, malocclusion, fluorosis 
etc. These diseases affect different age groups in various 
aspects. Various treatment options are emerging for 
treating the oral diseases thus leading them a quality life  
7– 16. 

Poor oral hygiene could cause caries and periodontal 
disease leading to loss of teeth 17,18. Additionally, there 
are a number of systemic diseases such as diabetes, 
leukemia, hyperthyroidism etc. whose effect on the oral 
cavity could make the teeth susceptible to exfoliation. 
They could increase the risk of caries as a result of 
interrepling the normal function of salivary glands, or 
affect the periodontal tissues, which support the teeth 19. 
In addition, periodontal disease is a prevalent disorder 
with risk parameters that contribute to mobility in terms 
of decreasing oral function and increasing tooth loss. 
Risk factors have been studied extensively in dentistry 
and include specific bacteria. Smoking and systemic 
disease like diabetes mellitus. 

Initially link between systemic disease and tooth 
mobility in unidirectional. Currently, there is increasing 
evidence that the relationship may be bidirectional 20,21. 
This knowledge of disease intra-relationship may prove 
vital in intervention strategies to reduce patient risks 
and prevent systemic disease outcomes. In this study, 
we aim to focus on the systemic disease that can lead 
to tooth mobility or early tooth loss and to determine 
the relationship between tooth mobility and systemic 

diseases.

Materials And Methods:

Study setting

The present study was conducted by reviewing 
patient records from July 2019-March 2020 visiting 
Saveetha Dental College and Hospitals. Among them 71 
case records of patients aged 18-80 years to whom tooth 
mobility index recorded were retrieved .

Ethical approval:

Ethical approval was obtained from the 
Institutional Review Board (IRB) of the University to 
use the data from case records (SDC/SIHEC/2020/
DIASDATA/0619-0320). Informed consent was 
obtained from the patient at the time of screening 
procedure. Case sheets with informed consent were 
included in the study.

Sampling

All the patients for whom tooth mobility index have 
been recorded were included in the study and their case 
sheets were reviewed. Internally validity of the study 
was established by using universally accepted tooth 
mobility Index. 

Index used and scoring criteria

Tooth Mobility Index (22) was used in the present 
study. Study population was categorized into five groups 
based on the number of mobile teeth in their oral cavity. 
When the patients didn’t have any mobile tooth, they 
were categorized as Group I. Participants with less than 
8 teeth were categorised as Group II. If the number of 
mobile teeth was  between 9-16, the participants were 
grouped as group III. Participants having mobile teeth 
between 17-24 were grouped as Group IV. When the 
number of mobile teeth falls between 25-32, they are 
categorized as group V. Among the patients to whom 
tooth mobility index recorded, data related to their 
systemic diseases were collected and reviewed. 

Statistical Analysis

The collected data was entered in MS Excel and 
imported in IBM SPSS software version 23.0. The 
independent variable were age and sex  and systemic 
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disease while the dependent variables was tooth mobility. 
Frequency distribution of age, gender, systemic diseases 
was done using descriptive statistics. Chi-square test 
was done to determine the association between systemic 
diseases and tooth mobility.

Results and Discussion

Measuring the degree of tooth mobility is an 
important part of any thorough periodontal examination. 
Tooth mobility is the measurement of horizontal and 
vertical  tooth displacement created by examiner’s force. 
Even a tooth with significant alveolar bone support 
reveals proper tooth mobility 23. Very often, the course of 
periodontal disease is modified by the systemic disorder 
of patients. Distribution of study subjects based on age 
showed that 19.71% participants were between 18-35 
years, 50.704% were between 36-55 years and 29.77% 
were above 55 years(Figure 1). Figure 2 represents the 
distribution of study subjects based on gender. Among 
71 participants, 40.85% were females and 59.15% were 
males. The systemic disorder exerted the effect in a 
generalized manner and so affects the occurrence and 
management of the periodontal conditions 24. Figure 
3 represents the distribution of presence or absence of 
systemic diseases among the study subjects. 66.197% 
didn’t have systemic diseases and 33.803% reported 
to have systemic diseases. Periodontal diseases are 
prevalent disorders with risk parameters that contribute 
to morbidity in terms of decreasing oral function and 
increasing tooth loss 23. From the results of the present 
study , systemic diseases like diabetes Mellitus , 
female sexual hormones condition hypopituitarism, 
hyperthyroidism , primary hyperparathyroidism 
,osteoporosis hypophosphatasia, hypophosphatemia, 
acatalasia etc., could result in tooth loss and tooth 
mobility was determined 4. Number of participants with 
systemic disease was 33.83%.This was almost similar 
to the study conducted by Mealey et al 25. In contrast 
to these findings, a study conducted by researchers 26 
,60% of periodontitis patients with tooth mobility suffer 
from the same type of systemic diseases. According to a 
study, it was reported that 85.96% of patients suffering 
from periodontitis had at least one type of systemic 
disease. The findings of the present study were less than 
the studies by Georgiou et al 27. This could be because 
of the differences in patient data recording systems. 
Also other studies included systemic diseases such as 

osteoporosis, rheumatoid arthritis, sinusitis , tumours etc 
whereas in our study we had included only diabetes and 
hypertension.

Periodontitis is due to the injury to the periodontal 
membrane and many risk factors contribute to 
periodontal infections 28. Evidence exists which 
suggests a relationship between periodontal status and 
nutrition, alcohol consumption, socioeconomic status 
and stress levels 29-31.Smoking is the best established of 
the modifiable risk factors for developing periodontal 
disease32. Diet we consume also plays a major role 
in periodontal diseases33. Nutrition can influence the 
growth, development and metabolic activities of the 
periodontium; the high rate of cell turnover in the 
periodontal tissues requires that essential nutrients are 
readily available. The health care professionals are 
expected to provide treatment with all the knowledge 
and skill and as a public health dentist we should give 
proper awareness and proper healthcare to the patients 
even in the crisis period 34,35.

In this study hypertension and diabetes mellitus 
were the most frequent conditions detected and were 
significantly higher in periodontitis patients with tooth 
mobility. This is in agreement with previous studies 

36. From our study results, we found that there was no 
statistically significant relationship between systemic 
diseases and tooth mobility. Figure 4 cluster bar depicts 
the association between tooth mobility and systemic 
diseases. 4.2% of participants with systemic diseases 
and 2.12% of participants without systemic diseases 
have mobile teeth between 17-24(Group IV). Majority 
of the participants with systemic disease(70.21%) and 
without systemic disease(75%) belong to Group II . 
Previous studies show that systemic diseases are among 
elderly aged 37. Such a finding implies that public 
healthcare dentists should need to actively seek changes 
and address more for elderly people.

In the present study, we found that there was a trend 
for mild mobility to severe mobility of teeth. Majority 
of patients with systemic diseases were in mild mobility 
of teeth and number decreased towards severe mobility 
of teeth. Tooth mobility score, however, was not having 
statistically significant association with systemic 
diseases.This is in accordance with the previous study 
results 37,38. They stated that none of the systemic disease 
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in their study was signifi cantly associated with tooth mobility, periodontal disease severity. Further implications to 
be done to elucidate whether periodontal infections could be a true risk factor for some important systemic conditions 
and provide more insight to the association of periodontitis and systemic disease.The present study has certain 
limitations attributed to study design which is a retrospective study. Further longitudinal prospective studies with 
standardized measuring instruments are needed  to prove the hypothesis.

FIGURE 1: Bar diagram showing the percentage distribution of study subjects based on age. X axis 
represents the different age groups of the study participants and Y axis represents the percentage of the 

participants’ age groups. 19.71% participants were between 18-35 years, 50.704% were between 36-55 years 
and 29.77% were above 55 years. Almost half of the study population belongs to the age group of 36-55 

years.
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FIGURE 2: Pie chart represents the percentage distribution of study subjects based on gender. Among 71 
participants, 40.85% were females and 59.15% were males, thus showing male predominance in the current 

study population.

FIGURE 3: Bar graph depicting the percentage distribution of presence or absence of systemic diseases 
among the study subjects. X axis represents presence or absence of systemic diseases. Y axis represents the 

percentage of the study population with and without systemic diseases. 66.197% of the study population 
didn’t have systemic diseases and 33.803% have systemic diseases. 
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FIGURE 4: Clustered bar graph depicting association between number of mobile teeth and systemic 
diseases. X axis represents the number of mobile teeth and Y axis represents the percentage of study 

population with and without systemic diseases. Most of the participants without systemic diseases 
(70.21%) and with systemic diseases(75%) belong to Group II ( 1-8 mobile teeth). Highest number of 

mobile teeth(17-24) was found among 4.16% of the study participants with systemic diseases and 2.12% 
participants without systemic diseases. Chi-square test revealed no statistically signifi cant association 

between tooth mobility and systemic diseases using (Chi-square value - 0.794 ; p value - 0.858).

Conclusion

Within the limits of the study, it was found that 
participants with systemic diseases comparatively had 
an increased prevalence of more mobile teeth than 
participants without systemic diseases. But this difference 
was not statistically signifi cant. Further studies should 
be conducted with a larger sample population to assess 
better inter-relationships between tooth mobility and 
systemic diseases.
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Abstract
CAD CAM Technology is a computer aided design and manufacturing system for the production of crowns. 
A variety of metal and all ceramic materials is available for the crown fabrication. The accuracy and the fit of 
the prosthesis depends on the CAD CAM system and each component individually like the milling and the 
scanner units. The aim of the present study was to determine the marginal adaptations of copings fabricated 
with CAD CAM and to analyse which technique has been used commonly to check the marginal fit of the 
copings. The study was carried out on a hospital setting with ethical approval. The records of the patients 
were collected and Chi square test was done to evaluate the results. From the overall study, it was found that 
there were different methods for the evaluation of fit of the copings. Most of the FPD patients were in the 
age group of 26 to 40 years. Most common method for checking marginal fit adaptation was RVG/IOPA. (p 
value =0.37)  which is not statistically significant,  followed by the catching on probing and the fit checker.

Keywords: Copings, CAD CAM, Marginal fit adaptations, IOPA/RVG, Fit checker, Catching on probing.

Introduction

The demand for better esthetics by the patients 
has increased over the years 1. The use of all ceramic 
has increased due to its esthetics, colour stability and 
biocompatibility, but it is not indicated for long span 
bridges until the introduction of Zirconia 2. According to 
the Millennium research group, it has been estimated the 
use of all ceramic crowns by 2015 from 40% to almost 
70% 3. The weakest link in the FPD treatment is the 
tooth restorative marginal interface. The marginal fit is 
an important factor 4. For the long term success of the 
prosthesis. Poor form may cause dissolution of cement, 
percolation of the fluid, further leading to secondary 
caries 5. McLean has given a clinically acceptable, 

marginal fit to be within 120 micrometer 6. Sailer et al.m 
in 2006 stated all ceramic restorations failed 10.9% to 
21.7% cut to secondary caries 7. 

The advent of CAD CAM systems using optical 
scanning and computerised processing produced 
excellent fit and adaptation. Systems milling partially 
sintered zirconia could produce marginal values of about 
34 to 78 micrometers 8, 9.

Digitalisation in prosthodontics have paved the way 
for new generation ceramics with unprecedented strength 
and performance 10. Different methods have been used 
to assess marginal and internal adaptations of indirect 
restorations. Clinically, marginal fit can be analysed 
using a probe, dental mirror and adequate illumination 
and magnification 11, 12. Marginal fit can also be 
indirectly evaluated radiographically and through epoxy 
resin replicas by light and electron scanning microscopy 
13. It is also possible to cross section the prepared tooth 
or master due the restoration for direct 14.

Assessment of the space correspondent to the 
cement gap- a surrogate measure of the marginal and 
internal adaptation under a microscope 15. A popular 
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non destructive method used to assess the marginal and 
internal fit in viva and in vitro is the silicone replica 
technique. A light body PVS material is used to record 
the space between the preparation and the internal 
surface of the restoration 16. Recently, micro computed 
tomography (micro CT) imaging has also been used as 
non destructive methods to evaluate the Archibald and 
internal adaptations of indirect restorations 17. There is 
consensus on which is the best non destructive method 
in evaluating the marginal and the internal adaptations 
of indirect restorations 18, 19. All the previous studies 
mentioned in the review have compared the silicone 
replica technique with the cross sectional technique. 
Based on Beer-Lambert law proportionally between a 
known thickness and the light transmitted through the 
material can be assumed  20, 21. Therefore the objective 
of this study was to determine the most commonly used 
technique or the evaluation of marginal fit adaptation in 
copings fabricated in CAD CAM.

Materials and Methods

The present study is a retrospective study carried 
out in a hospital setting under a specific population 
predominantly South Indian population. It is a single 
centred study with a small sample size. It was carried 
out under Institutional Review board approval. In this 
study, data of the patients were collected by complete 
analysing of data of 86000 patients between June 2019 
and March 2020. Data including patient name, age, 
gender, radiographic verification of the copings and the 
marginal fit adaptations were collected. And for further 
analysis the collected data was cross verified by another 
examiner. The collected data was tabulated using Excel 
Spreadsheets and the data was  analysed using SPSS 
software version 19. The statistical test used in this study 
was Chi square test with p value<0.05 and confidence 
interval of 95%.

Results and Discussion 

From the present study, it was found the different 
methods were used for the evaluation of marginal fit of 
the copings. Out of which the most common was the 
radiographic evaluation. (IOPA/RVG) (p value=0.37) 
which is statistically not  significant. RVG/IOPA was 
the most commonly used technique which was followed 
by the fit checker used to analyse the marginal fit in 
the posterior region in most of the cases (Fig 1). This 

study analysed the commonly used method for the 
evaluation of marginal fit in copings fabricated in CAD 
CAM. According to the study, RVG/IOPA was the most 
commonly used method to evaluate the marginal fit. And 
the second common was the fit checker, mostly used in 
the posterior regions. The most common age groups of 
FPD patients were seen  in the age groups of 26 to 40 
years. Age group 18 to 25 years (20.3%) most commonly 
involved sextant 1, age group 25 to 40 years (52.8%) 
involved sextant. Age group 41 to 60 years (43.0%) 
mostly involved sextant 3 and the age group above 
60 years(9.8%) involved sextant 4. In the correlation 
between the age groups involved, 26 to 40 years of age 
was the common age group with FPD patients. The 
use of IOPA/RVG was common in all the six sextant. 
Particularly in sextant 5 and sextant 2 (44%) and (39.2%) 
catching on probing was used to evaluate the marginal 
fit adaptation. In sextant 4 (26.6%) primarily the fit 
checker was used (p=0.037) statistically not significant. 
Comparing the gender in the present study, the males 
had a higher predilection of FPD when compared to the 
female population (Fig 2). In the correlation between 
the sextant involved and the types of coping evaluation: 
RVG/IOPA was commonly used in all the six sextants. 
Followed by the catch on probing technique and the fit 
checker.

Marginal and internal adaptations is one of the most 
important factors for the success and clinical longevity of 
the crowns. Marginal misfit may lead to hypersensitivity, 
secondary caries and periodontal problems. It may 
also result in thick cement film, exposing the luting 
material and promoting its dissolution over a period 
of time 22. Poor internal adaptations can lead to lack 
of restoration retention and poor resistance form from 
the tooth restoration complex. According to previous 
studies, it was reported that microscopes can result in 
inaccurate measurement, projection errors and rounding 
of the margins 23. The cross sectioning technique may 
result in distortion of the restoration during sectioning. 
The silicone replica technique is considered the 
reliable method to evaluate the marginal fit, on the 
other hand it may result in tearing of the silicone film, 
sectioning plane error. Veneers fabricated using leucite 
reinforced lithium disilicate exhibited the least marginal 
discrepancy followed by lithium disilicate ceramic 24. 
The micro CT imaging technique allows a two or three 
dimensional assessment of the marginal fit adaptations 
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of the restorations, non destructively.

Marginal discrepancy severely affects the long 
term success of All ceramic complete veneer crowns. 
Masticatory forces cause fatigue to the dental luting 
agents. It was reported that there was an effect on the 
periodontium and the tooth most commonly in the 
lower sextants due to poor oral hygiene 25. Beuer et al., 
suggested there was higher prevalence in the posterior 
teeth following extractions 26. Nawafleh et al. According 
to the study concluded, 85.5% of caries and missing 
teeth were seen among the age groups between 20 to 34 
years 27.  Seo  et al,  said that the prevalence of decay and 

missing teeth was about (94.3%) among the age groups 
35 to 45 years 28. The  success of all ceramic crowns 
included factors namely, esthetic value, resistance to 
fracture and third being marginal fit 29. RVG provided 
best results with superior image recording capabilities 
30. Fit checker brought about newer advancements in 
checking  the marginal fit accuracy of the prosthetics 
31. Therefore, the marginal fit and internal adaptation of 
indirect restorations is critically important in restorative 
dentistry. The limitations of the present study was single 
centred and short study samples.

Figure 1: Bar chart depicting the association between the sextants involved and the methods of coping 
evaluation being used. The X-axis denotes the sextants and Y-axis denotes the percentage of the  method 
of coping evaluations. Blue denotes RVG/IOPA, green denotes catching on probing and yellow denotes fit 
checker. IOPA/RVG is the most common method used for marginal evaluation of coping than catching 
on probing and the fit checker, however it is statistically not significant. Pearson’s Chi square test value 

:13.390; df : 6;  p value = 0.37 (> 0.05)
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      Figure 2: Bar chart depicting the association between the gender and number of FPD done in each 
sextant. X axis denotes the gender and Y axis denotes the number of FPD in each sextant. Blue denotes 

sextant 1, green denotes sextant 2, beige denotes sextant 3, purple denotes sextant 4, yellow denotes sextant 
5 and red denotes sextant 6. Chi square test was done and the association was found to be significant. 

Pearsons’s chi square value: 25.210 ; df : 10; p value : 0.005 (<0.05) hence statistically significant, proving 
that males have undergone more FPD treatment than females. 

Conclusion

Radiograph has been the gold standard for many 
years for evaluation of fit of fixed dental prosthesis. 
According to the limitations of the study IOPA/RVG 
was found to be a commonly used method to evaluate 
the marginal fit of the crown fabricated in CAD CAM 
followed by catching on probing and the fit checker. 
Males have undergone FPD more than females mostly 
in the second sextant.
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Abstract
In prosthetic dentistry, dentists may face challenges in treating patients with alveolar ridge defects in 
edentulous areas. Alveolar ridge defect may occur due to injury, trauma, denture wear and periodontitis. 
Based on Sieberts classification, it can be classified into three classes. class I- buccolingual loss of tissue , 
class II - apicoronal loss of tissue and class III - both loss of tissue. It is important to close the ridge defect 
by replacing the tooth loss and achieve good esthetic, phonetic and mastication . According to classification, 
a proper treatment plan and alternative can be determined for successful outcomes.The aim of this study is 
to assess the association of sieberts classification for edentulous ridges in selecting the pontic design in FPD.

This study was conducted in saveetha dental college. A total number 778 patients with alveolar ridge defects 
was selected. The data was collected using patient treatment details used in SIMATS  and data was analysed 
using SPSS software. Based on results, class I ridge defect was more common among all age groups and also 
in all 6 sextrants . Class III ridge defect was more common in males compared to females. The p<0.005 which 
is statistically significant . As age increases the ridge defects vary. It was concluded that the prevalence of 
Sieberts classification helps in suggesting various management techniques or treatment planning to ensure 
that the prognosis and treatment outcomes can be better and successful.

Keywords: Alveolar ridge defect; Pontic design; ridge augmentation; Siberts classification.

Type of Research : Retrospective Study.

Introduction

An alveolar ridge deficiency or ridge collapse 
may occur , when tooth is extracted, or due to injury 
, trauma , denture wear. Ridge deformities can create 
esthetic and functional dilemmas for the patient and 
restorative dentist1. Recently fixed prosthesis is more 
popular than removable prosthesis due to comfort, 
function and aesthetics2. Ridge deformities have both 
soft tissue ( papilla and attached gingiva) and bony 
alveolus components. Soft tissue deformities can 

occur when surgical incision is made in delicate areas. 
MRSA (Methicillin-Resistant Staphylococcus aureus) 
in particular, has become the leading cause of skin 
and soft tissue infections3. Deformities of bone can 
occur following extractions of a tooth that has a thin 
dentoalveolar previous endodontic surgery, endodontic 
failure, and iatrogenic bone removal, intentional bone 
removal to gain a purchase, root fracture or periodontal 
bone loss4. With the increasing incidence of periodontal 
diseases and development of antibiotic resistance, there 
is a global need for alternative treatment modalities that 
is safe, effective and economical5. Blood investigations 
do not appear to be clinically useful for diagnosis6.  
Proper dental care during pregnancy is very important, 
since pregnancy causes various hormonal changes in the 
body that can actually increase the risk of developing 
dental diseases7.
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Selection of teeth has been a major concern 
during replacement of teeth for completely edentulous 
conditions8. It is recommended to keep the dentures 
well relieved from the gingival margin wherever 
possible9.  The mean microgap at the implant-abutment 
interface at the platform level at the external, middle, 
and internal points for both original abutments and non 
original abutments was found to be within clinically 
acceptable limits10. Marginal fit can be influenced by 
several factors like the type of finish lines, thickness 
of the die spacers, preference of restorative materials, 
processing techniques for fabrication and the choice 
of luting agents11. Veneers fabricated using leucite 
reinforced lithium disilicate exhibited the least marginal 
discrepancy followed by lithium disilicate ceramic, 
aluminous porcelain, and zirconia-based ceramics12. 
Furthermore it is also essential for the selection of pontic 
for the patient and indication for the patient to undergo 
surgical interventions to relapse the ridges13. The internal 
surface of the implant undergoes a series of changes with 
fabrication of restoration14. Masticatory forces cause 
fatigue to the dental luting agents, adversely affecting 
the retention of these cement-retained crowns15.

Siebert has classified residual ridges into three 
categories based on the amount of ridge destruction. 
Class I - buccolingual loss of alveolar tissue with 
normal apicoronal height. Class II- apicoronal loss 
of alveolar tissue with normal buccolingual width. 
Class III- both apicoronal height and buccolingual 
width loss of tissue. Prosthetic rehabilitation is done 
to regain function, speech and esthetics16.  The height 
and width of the residual ridges at the edentulous site 
decides the type of pontic that will be seated on the 
ridge and in all probability should maintain and mimic 
the appearance of its neighbouring teeth to the possible 
extent17.  For teeth requiring crowns or replacement in 
the form of fixed dental prosthesis, gingival retraction 
becomes a mandatory procedure which aids in recording 
the prepared and unprepared surfaces of the abutment 
tooth18. The magnetically retained maxillofacial 
prosthesis provides an esthetically acceptable facial 
contour, functionally prevents food spill over from the 
oral cavity and boosts a patient’s psychology to present 
themselves socially19. Interproximal embrasures should 
be left open to permit easy cleaning. 

The aim of this study is to assess the association of 
sieberts classification for edentulous ridges in selecting 
the pontic design in FPD in Private dental college, 
Chennai.

 Materials and Method

It is a single centered retrospective  study  conducted 
at Saveetha dental college and hospitals, Chennai. A 
total 778 patients, predominantly South Indians were 
included in the study. Ethical clearance was obtained 
from the International review board. The study was 
conducted from june 2019 to march 2020. Validation to 
the study was done by undergraduate, postgraduates and 
all faculty members of Saveetha dental college. 

Data collection was done by using patient 
management software which has all patients records . It 
is a recording system of all patients of all data related to 
the medical and dental history of patients and treatment 
done in Saveetha dental college. The collected data 
was tabulated under following parameters - name, age, 
gender, region, Sieberts classification and pontic design 
. The main variables include Ridge classification and 
pontic design.

The data analysis was performed using SPSS 
software (version 19). The chi square test and pearson 
correlation was done. The chi square test was used to 
compare the data and checked for the distributions at 0.05 
level of significance for effect of statistical significance.

Result and Discussion

A total of 778  patients with alveolar ridge defects 
were selected in this study.Out of 3 classes, in this study 
it was found that class I ridge defect (51.8%) was more 
common among all age groups irrespective of gender. 
And it was also observed the class IV type was more 
common in males compared to females. 

Based on the results, the prevalence of ridge defects 
were more in males than females. Seibert class III 
defect was most common in males (38%) and class II 
defect was most common in females (31%). (Graph 1) 
The correlation between gender and type of sieberts 
classification showed the chi square value 0.000 which 
is statistically significant. According to the study by 
shahroom et al., also, male gender has high prevalence 
in having alveolar ridge deformities with 54.5%1. 
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Class I ridge defect was seen in all 6 sextant. Class II 
ridge defect  (23.5%) was seen in sextant 5 that is  from 
33-43. Class III was mostly seen in sextant II that is from 
13-23 (34.2%).7.9% of class IV defect was observed in 
sextant 6 that is from 44-47. (Graph 2) The correlation 
between sextant and Sieberts classifi cation was 0.067 
which is not signifi cant.

Class I defect was most common in patients above 
60 years (58.1%). 21.1% of patients of age 18- 25 
had class II ridge defect in common . Class III defect 
(31.2%) was most common in the 18 -25 age group. 
Around 14.3% class IV defect was seen in patients above 
60 years.(graph 3) The correlation between age and 
sieberts classifi cation, the chi square was 0.008 which 
is statistically not signifi cant. In the study by shahroom 
et al., patients in the age within 40–49 years old have a 
high incidence of alveolar ridge defect with 50.9%1.

Besides, the study of prevalence in Sieberts 
classifi cation was intended to give a clear  image on 
treatment choices and alternatives. The primary goal of 
closing the defect and replacing the tooth are to restore 
the loss of function, esthetic and natural appearance, but 
the goal can only be achieved if the fi nal prosthesis is 
modifi ed according to the prevalent situation20.

In a study done by Tanka et al., a segmental 

osteotomy procedure with an interpositional graft is 
done on a patient with class II alveolar ridge defect21.  
Most of the studies have shown that this technique is 
practical and a predictable procedure with low incidence 
of complications and high probability of successful 
treatment outcomes 22.

According to sieberts classifi cation, the 
quantifi cation of the magnitude of the ridge defi ciencies 
was not included by Siebert. The integrity of soft tissue 
also depends on the type of prosthesis given22. Therefore 
modifi cation of siberts classifi cation was introduced by 
allen in 1985 1. 

The need for the study is to determine  the type 
of design fabrication based on the prevalence of ridge 
defect and also for knowledge and practise of pontic 
design selection by general practitioners and to evaluate 
the different pontic design and their complication among 
people.

The limitations of the current study are, it is a single 
centered study with small population size and does not 
include any ethic groups or races.

This study can be used for further study for a larger 
population and to create awareness in selecting the pontic 
design for FPD based on ridge defect and for better and 
successful treatment outcomes.

Fig 1 - Bar graph depicting the association between gender and sieberts classifi cation. X-axis denotes 
gender and y-axis denotes number of patients. Blue colour denotes Class 1, green denotes class 2, yellow 

denotes class 3 and purple denotes class 4 or N. Chi square test was done and the association was found to 
be statistically signifi cant. Pearson chi square value:129.561; df : 3; p value : 0.00 (<0.05) hence statistically 

signifi cant, proving males have more ridge defects than females. 
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Fig 2 - Bar graph depicting the association between sextant and siebert classifi cation. The x-axis denotes 
sextant and y- axis denotes the number of  types of ridge defects.The colours of Graph 2  represent Sieberts 
classifi cation where blue represents Class 1, green represents class 2, yellow represents class 3 and purple 
represents class 4 or N. Class I ridge defect was more common in all sextants, however Chi square test was 
done and association was not statistically signifi cant. Pearson chi square value : 23.869; df : 15; p value : 

0.67 (> 0.05). 

Fig 3 - Graph depicting the association between age and sieberts classifi cation. The x-axis denotes the age 
group and y-axis denotes the number of patients with ridge defects. The colours of Graph 3  represent 
Sieberts classifi cation where blue represents Class 1, green represents class 2, yellow represents class 3 
and purple represents class 4 or N. The Chi square test was performed and association was found to be 

statistically signifi cant. Pearson chi square value : 22.375; df : 9; p value : 0.008 (< 0.05) which is statistically 
signifi cant proving that class I, II, III, IV ridge defect is more common in the age group of 26-40 years.
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Conclusion

The prevalence of Seibert’s classification helps to 
provide various management techniques and plans for 
better treatment outcomes for the patient. Within the 
limitation of the study,  it was found that males have 
more alveolar ridge defects compared to females. In 
association with sextant; class I ridge defect was more 
common in all the sextant. However within the age 
group between 26-40 years had class I,II,III,IV ridge 
defects in common. 

Acknowledgement: We would like to acknowledge  
Saveetha dental college and hospital for providing 
complete patient details required for the study purpose  
and their constant help and support for this research.

Conflict of Interest: The authors declare no conflict 
of interest.

Source of Funding: Self

Ethical Clearance: It is taken from “Saveetha 
Institute Human Ethical Committee” (Ethical Approval 
Number- SDC/SIHEC/2020/DIASDATA/0619-0320)

Reference 
1.  Shahroom NSB, Jain AR. Prevalence of (alveolar 

ridge defect) using Seibert’s classification in fixed 
partial denture patient. Drug Invention Today . 
2018; 10(5) ;753-757

2.  Ashok V, Suvitha S. Awareness of all ceramic 
restoration in rural population. Research Journal of 
Pharmacy and Technology. 2016;9(10):1691–3.

3.  Selvan SR, Ganapathy D. Efficacy of fifth generation 
cephalosporins against methicillin-resistant 
Staphylococcus aureus-A review. Research Journal 
of Pharmacy and Technology. 2016;9(10):1815–8.

4.  Rastogi PK. Aesthetic enhancement with 
periodontal plastic procedure in a class 3 alveolar 
ridge defect. BMJ Case Rep . 2012 Dec 23;2012. 

5.  Subasree S, Murthykumar K, Others. Effect of Aloe 
Vera in Oral Health-A Review. Research Journal of 
Pharmacy and Technology. 2016;9(5):609–12.

6.  Vijayalakshmi B, Ganapathy D. Medical 
management of cellulitis. Research Journal of 
Pharmacy and Technology. 2016;9(11):2067–70.

7.  Basha FYS, Ganapathy D, Venugopalan S. Oral 
Hygiene Status among Pregnant Women [Internet]. 

Vol. 11, Research Journal of Pharmacy and 
Technology. 2018. p. 3099. 

8.  Jain AR, Nallaswamy D, Ariga P. Determination 
of Correlation of Width of Maxillary Anterior 
Teeth with Extraoral Factor (Interpupillary Width) 
in Indian Population . Journal of clinical and 
diagnostic research. 2019.-13(7): ZC10-ZC17

9.  Jyothi S, Robin PK, Ganapathy D, Others. 
Periodontal health status of three different groups 
wearing temporary partial denture. Research Journal 
of Pharmacy and Technology. 2017;10(12):4339–
42.

10.  Duraisamy R, Krishnan CS, Ramasubramanian H, 
Sampathkumar J, Mariappan S, Navarasampatti 
Sivaprakasam A. Compatibility of Nonoriginal 
Abutments With Implants: Evaluation of Microgap 
at the Implant-Abutment Interface, With Original 
and Nonoriginal Abutments. Implant Dent. 2019 
Jun;28(3):289–95.

11.  Ganapathy D, Sathyamoorthy A, Ranganathan H, 
Murthykumar K. Effect of Resin Bonded Luting 
Agents Influencing Marginal Discrepancy in All 
Ceramic Complete Veneer Crowns. J Clin Diagn 
Res. 2016 Dec;10(12):ZC67–70.

12.  Ranganathan H, Ganapathy DM, Jain AR. Cervical 
and Incisal Marginal Discrepancy in Ceramic 
Laminate Veneering Materials: A SEM Analysis. 
Contemp Clin Dent. 2017 Apr;8(2):272–8.

13.  Research CM, Case Medical Research. Ridge 
Preservation Comparing a Flap Versus Flapless 
Technique [Internet]. Case Medical Research. 
2020. 

14.  Kannan A, Others. Effect of Coated Surfaces 
influencing Screw Loosening in Implants: A 
Systematic Review and Meta-analysis. WORLD. 
2017;8(6):496–502.

15.  Ajay R, Suma K, Ali SA, Kumar Sivakumar JS, 
Rakshagan V, Devaki V, et al. Effect of Surface 
Modifications on the Retention of Cement-retained 
Implant Crowns under Fatigue Loads: An In vitro 
Study. J Pharm Bioallied Sci. 2017 Nov;9(Suppl 
1):S154–60.

16.  Ashok V, Nallaswamy D, Benazir Begum S, 
Nesappan T. Lip Bumper Prosthesis for an 
Acromegaly Patient: A Clinical Report. J Indian 
Prosthodont Soc. 2014 Dec;14(Suppl 1):279–82.

17.  V M, Menaga V. A Prosthodontic Management of 
Severely Resorbed Anterior Ridge Defect - A Case 



Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4      5293

Report [Internet].  Journal of clinical and diagnostic 
research 2014.8(9): ZD15–ZD17.

18.  Kannan A, Venugopalan S. A systematic review 
on the effect of use of impregnated retraction cords 
on gingiva. Research Journal of Pharmacy and 
Technology. 2018;11(5):2121–6.

19.  Venugopalan S, Ariga P, Aggarwal P, Viswanath 
A. Case Report: Magnetically retained silicone 
facial prosthesis. Niger J Clin Pract. 2014 Mar 
27;17(2):260–4.

20.  Prato GPP, Cairo F, Tinti C, Cortellini P, Muzzi 

L, Mancini EA. Prevention of alveolar ridge 
deformities and reconstruction of lost anatomy: a 
review of surgical approaches. Int J Periodontics 
Restorative Dent. 2004 Oct;24(5):434–45.

21.  Tanaka K, Sailer I, Kataoka Y, Nogami S, 
Takahashi T. Sandwich bone graft for vertical 
augmentation of the posterior maxillary region: 
a case report with 9-year follow-up. Int J Implant 
Dent. 2017 Dec;3(1):20.

22.  Jain AR. A prosthetic alternative treatment for 
severe anterior ridge defect using fixed removable 
partial denture Andrew’s bar system. World J Dent. 
2013;4(4):282–5.



5294      Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4

A Smile Analysis in Completely Edentulous Patients Treated by 
Graduate Students

Ditty J Mary1, Suresh Venugopalan2, Nashra Kareem3

1Research Associate, Dental Research Cell, 2Reader, Department of Prosthodontics, 3Senior Lecturer, Department 
of Periodontics, Saveetha Dental College and Hospitals, Saveetha institute of medical and technical sciences 

(SIMATS), Saveetha University, Chennai, India

Abstract
To evaluate smile analysis in completely edentulous patients. Smile is a main component in presentations of 
a human being favoring social acceptance. A non harmonic smile decreases the beauty of the face causing 
discomfort in the social activity Edentulous in a condition of being toothless. Details were collected from 
patients visiting dental college and reviewed patient records who underwent denture treatment between 
june 2019 and march 2020. In the present study  we analyzed visibility, fullness, teeth size, buccal corridor 
space and smile line.. The study reviewed the patients who had undergone treatment between  June 2019 
– April 2020.Data was entered in a methodological manner and was verified manually. The available data 
was subjected to statistical tests using - Chi square test statistical software- SPSS software by IBM.The 
present study indicates the dentures constructed by training students are good at fullness, visibility and teeth 
selection criteria but there is lack of adequate  buccal corridor space and smile curves being incorporated 
into dentures. 

Key words: smile line; visibility; complete denture; fullness; buccal corridor space
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Introduction

Increased life expectancy and increase in population, 
creates high demand in dental care especially in the field 
of prosthodontics.1 Prosthetic rehabilitation in patients 
with bony defects is critical.1,2 Good appearance is not 
considered a variety sign but literally a need and dentistry 
has a fundamental role in obtaining it. Since the face is 
the exposed area of the body and constitutes an important 
component of the mouth a prominent line.3 The smile 
constitutes an important component in the presentation 
of a human being favouring social acceptance.4 A non 
harmonic smile is one of the most important facial 
expressions that demonstrate friendship, pleasant 

sensation and appreciation.5 Smile according to webster 
a change of facial expression involving aa brightening of 
the eyes, an upward curving of the corners of the mouth 
with no sound and less muscular distortion of the features 
laugh that may express amusement, pleasure, tender, 
affection, approval, restrained with irony decision or 
any other emotions.6 Frush and Fisher and Jamerson 
discussed the concept of smile line and defined it has the 
harmony between the curvature of the incisal edges of 
the maxillary anterior teeth and the upper border of the 
lower lip.6–8 According to sarbi smile line is the amount 
of vertical tooth exposure. On smiling the height of the 
upper lip relative to the maxillary central incisors and 
crown height.9

Different socio demographic variables such as 
age,gender, and systemic disease May affect satisfaction 
with complete dentures.10 The comfort, function, and 
esthetics must be restored altogether while treating 
a completely edentulous patient.11 One of the main 
objectives in selecting and arranging artificial teeth 
is to produce a prosthesis that defies detection.12 
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Complete dentures consist of two main parts, namely 
the artificial teeth and the denture base.13 The artificial 
tooth is used to restore the appearance of the natural 
tooth, its occlusion oral function and to assist in word 
pronunciation. 13,14 Patients requiring complete dentures 
usually expect comfort first, followed by harmonious 
appearance and efficiency.15 Besides, on receiving their 
first dentures, patients often expect to appear similar to 
when they had their natural teeth.16 Therefore, correct 
selection of artificial teeth is essential to achieve a 
pleasant esthetic outcome.The anterior teeth are the ones 
primarily selected to satisfy esthetics17. The selection 
requires scientific knowledge as well as artistic skill of 
the dentist.18 Teeth that are of a proper size are essential 
in achieving a natural looking denture.19

With increasing dental awareness, the scope of 
implant therapy has increased manifold.20 This most 
advocated therapy for replacement of teeth, however, 
holds many prosthetic complications such as crown 
loosening because of short abutments, esthetic failures, 
ceramic fracture, and inappropriate proximal contacts 
leading to food accumulation, and associated peri-
implant diseases.21 The prosthetic component failures of 
the dental implant have also been frequently associated 
with screw loosening or fracture hence many people opt 
for complete denture.22

The denture base is the foundation of the artificial 
tooth and can be used to restore the appearance of the 
natural  tooth.  It is recommended to keep the dentures 
well relieved from the gingival margin wherever 
possible as in  recent decades, microbial resistance has 
reached an incredibly alarming level. 23-,24 It is important 
to restore the esthetics of a complete denture patient to 
re-store their appearance. Restoring the function as well 
as aesthetics is equally important.25 It is also important 
to give proper oral hygiene instructions to the patient as 
acute spreading bacterial infection affects the quality of 
the denture.26 Proper dental care during denture wearing 
is very important.27

Materials and Methods

The present study was done in Saveetha dental 
college Chennai with required approval from the   
Ethical board. .Retrospective study data analyzed from 
june 2019- feb20. Case sheet verification was done 
by 2 expert reviewers .To minimize sampling error, 
inclusion of all available data was done and verified by 
the experts. The screening led to a pool of 4048 patients 
reporting to clinics and the search narrowed 355 patient 
details based on the inclusion and exclusion criteria on 
complete denture treatments. Inclusion criteria include 
both arch complete denture treatments,photographs with 
good frontal views,patients with no facial abnormalities 
or asymmetries. Exclusion criteria include single 
complete denture, any maxillofacial defect associated 
with complete dentures.  Evaluation was done using 
photographs taken at the time of treatments. The 
evidence was looking at various parameters such as lip 
fullness, teeth visibility, buccal corridor space and smile 
line. These details were scored as adequate or inadequate 
to look for the parameter differences. These parameters 
define the denture esthetics and a skill which requires to 
be developed by the dental operator.  Data was entered 
in a methodological manner and was verified manually. 
The available data was subjected to statistical tests using 
- Chi square test statistical software- SPSS software by 
IBM.

Results and Discussion

The retrospective analysis of 355 complete dentures 
patients details revealed that more than half of the 
subjects were above 50 years. Males were 205 (57.2%) 
and females were 150 (42.8%)(figure1)The denture 
visibility was good in 73.17%% of the cases, and there 
was adequate lip fullness in about 75.20% of the cases. 
With regard to buccal corridor space there was a high 
number of inadequacy in 51.53% cases and smile lines 
were not following lower lip curvatures in 58.36% of 
cases. (figure 2-6)
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Figure 1: The pie chart represents the distribution of study participants based on gender. The graph shows a 
higher percentage of male participants with 57.2%(205) and females with 42.8% 150. Blue represents female 

distribution and Green represents male distribution.

Figure 2 - Bar chart showing the association between Gender and visibility of anterior teeth  X axis 
represents the gender and Y axis represents the percentage of visibility .Chi square test was done and 

association was found to be statistically not signifi cant .Pearson chi square value 0.877 ,DF:2, P value - 0.445 
(> 0.05) statistically not signifi cant.Proving that in the dentures delivered by graduate students anterior 

teeth visibility was the same in both males and females.
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Figure 3 - Bar chart showing the association between Gender and fullness of anterior teeth  X axis 
represents the gender and Y axis represents the percentage of fullness.Chi square test was done and 

association was found to be statistically not signifi cant .Pearson chi square value 0.971 ,DF:2, P value - 1.000 
(> 0.05) statistically not signifi cant. Proving that lip fullness was the same in both genders.

                 

                                                                              
Figure 4 - Bar chart showing the association between Gender and teeth size of anterior teeth  X axis 

represents the gender and Y axis represents the percentage of teeth size.Chi square test was done and 
association was found to be statistically not signifi cant .Pearson chi square value 0.940 ,DF:2, P value - 0.853 

(> 0.05) statistically not signifi cant.Proving that teeth sizes were not different among the genders. 
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Figure 5- Bar chart showing the association between Gender and buccal corridor space  X axis represents 
the gender and Y axis represents the percentage of buccal corridor space.Chi square test was done and 

association was found to be statistically not signifi cant .Pearson chi square value 0.759 ,DF:2, P value - 0.677 
(> 0.05) statistically not signifi cant. Buccal corridor space was not visible both in males and females.

Figure 6 - Bar chart showing the association between Gender and  smile line.  X axis represents the gender 
and Y axis represents the whether smile line were seen or not .Chi square test was done and association 

was found to be statistically not signifi cant .Pearson chi square value 0.759 ,DF:2, P value - 0.6777 (> 0.05) 
statistically not signifi cant. Proving that smile lines are not different in males and females.
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 In the present study it was observed that  the smile line 
curve was inadequate in both genders but predominantly 
more seen in females. Al.juboori MS et al. too reported 
similar findings with females as they have a 2.5 times 
more prevalent to high smile curve  whereas males have 
more of low smile curve.28 The Buccal corridor – defined 
by Frush and Fisher as the space created between buccal 
surfaces of position teeth and  commissure of the lips 
when the patient smiles.29 The teeth should fill partially 
and a visible black back drop add to the esthetics. This 
feature was again inadequate in both gender with more 
females not having adequate buccal corridor space in the 
present study with  statistically non significance p> 0.05- 
chi square test. A study by Trite Trikku et al differed in 
our opinion  as they suggest attractive smiles had least 
buccal corridor display and maximum inter canal and 
inter molar width.30 The visibility, fullness  parameters 
associated with the complete dentures were adequate 
and were statistically insignificant.

The smile line curve to follow the lower lip line is 
important and requires more visualization and patient 
cooperation during denture trial. The most common 
issues during denture trial being lack of retention also 
plays a role in misleading the denture trial step. There 
are studies reporting on issues relating to poor denture 
retention and esthetic error during denture trial.31 
Currently there are reports on  computer based images or 
smile designing softwares available, may be use of the 
same can reduce such errors in denture construction.32 
The buccal corridor space is a area of differences among 
different clinicians. As many orthodontists look at 
buccal corridor space presence as not very esthetic, but 
others differ with this opinion.33 The presence of buccal 
corridor space adds to the value of smile by acting as 
a backdrop and making smile pleasant.34 There are 
differences in the point of skeletal changes or increased 
buccal pad thickness, which sometimes dictate the 
adequate visibility of the buccal corridor space.35,36The 
present study can be extended as a multi center study 
with adding or including other speciality in having an 
opinion on buccal corridor space and esthetic smile.37. 
Also digital smile designing or planning of complete 
denture at the diagnostic stages and executing the same 
can be an alternate solution.38

Conclusion

The present study indicates the complete dentures 
constructed by undergraduate students are good at 
anterior lip fullness, teeth visibility  criteria, but there 
is lack of adequate buccal corridor space and smile line 
curves being incorporated into dentures which make up 
to the complete esthetic impact.
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Abstract
Hemoglobin is a protein molecule present in the red blood cells that carries oxygen from the lungs to the 
body’s tissues and returns carbon dioxide from the body tissues to the lungs. The normal Hemoglobin level 
for males is 13.5 - 17.5 -grams per deciliter and for females is 12.0 - 15.5 - grams per deciliter. However, 
Adult men and women have different haemoglobin levels, which are independent of iron status. Estimation 
of Hemoglobin levels is essential due to several reasons and this research is unique in the aspect of its 
importance in dentistry.  This study aims at the assessment of Hemoglobin levels of patients, based on 
their gender visiting Saveetha dental college outpatient department. This is a comparative and descriptive 
study for which the data was obtained from reviewing the patient records. The data collection was from 
the Undergraduate,postgraduate clinics, Saveetha dental college,  SIMATS. The data was collected and 
compiled followed by its statistical analysis by using the SPSS software by IBM. Out of the total sample 
size (1825 cases), various hemoglobin result values obtained were,  5-8 g/dl - 5.2%;  8-12 g/dl - 38.0%;  
12-16 g/dl -52.3%; and 16-20 g/dl - 4.5%. Where 12-16 g/dl was considered as normal level Hemoglobin 
levels among males showed  65.0% under normal range;  27.12% anaemic ; 7.88% above normal level and 
Hemoglobin levels among females showed 35.54 % under normal range ; 64.33 % anaemic ; 0.13% above 
normal level. Chi square test between gender and Hemoglobin result values resulted in a P value  < 0.05 
statistically significant.  Hemoglobin levels among the age group 1-31 years were 38.4%; 32-55 years were 
45.2%; and above 55 years were 16.4%; Chi square tests between various age groups and Hemoglobin 
result values resulted in a P value  < 0.05 statistically significant. Our study assessed the association of 
Hemoglobin levels of patients with various parameters such as age, gender and result values. The overall 
results show a Male predilection in hemoglobin levels and females having lesser hemoglobin levels than 
their normal range. The study also reveals that Anemia is strongly associated with females when compared 
to males and both males and females attain the peak in hemoglobin levels during their young and Middle 
Age and gradually come down during old age.
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Introduction

Hemoglobin is a protein molecule present in the 
red blood cells that carries oxygen from the lungs to 
the body’s tissues and returns carbon dioxide from 
tissues to the lungs.1 A Hemoglobin molecule consists 
of four globin chains, two alpha-globin chains  and  two 
beta-globin chains. Each globulin chain contains an 
important iron-containing porphyrin compound termed 
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heme. Hemoglobin is a metalloprotein.Embedded 
within the heme compound is an iron atom that is vital 
in transporting oxygen and carbon dioxide in our blood. 
The iron contained in hemoglobin is also responsible for 
the red color of blood.2

Hemoglobin also plays an important role in 
maintaining the shape of the red blood cells.3. In their 
natural shape,4 red blood cells are round with narrow 
centers resembling a donut without a hole in the middle. 
Abnormal hemoglobin structure can, therefore, disrupt 
the shape of red blood cells and impede their function 
and flow through blood vessels. 5

The normal range of Hemoglobin in males is 13.5 
- 17.5 -grams per deciliter and females is 12.0 - 15.5 - 
grams per deciliter.6 Fluctuation in hemoglobin levels, 
known as hemoglobin variability, is a well-documented 
phenomenon.7 Low levels of hemoglobin and serum iron 
are suggestive of iron deficiency anemia. Anemia is a 
condition where the body suffers with lack of red blood 
cells or hemoglobin. Anemia affects about one-third of 
the global population. In India, the prevalence of anemia 
among adolescent girls was 56% and this amounts to an 
average 64 million girls Several factors have been found 
to affect hemoglobin variability, including drug-related 
issues, such as pharmacokinetic parameters, patient-
related differences in demographic characteristics, 
and factors affecting clinical status, as well as clinical 
practice guidelines and treatment protocols 8.However, 
early detection and prompt diagnosis can lead to better 
prognosis and help in the implementation of successful 
clinical treatment.9 A study by William G Murphy in 
2015 revealed that Men and women have different mean 
haemoglobin levels in health in venous blood — women 
have mean levels approximately 12% lower than men.10. 
Adamu AL et al in 2017, in his study, revealed that 
Among women, the odds of anemia were higher among 
urban residents and those with higher socioeconomic 
status. Increasing age was associated with higher anemia 
prevalence in men. However, on gender comparison, a 
larger number of women were anemic when compared 
to men 11. Research by Gautam S et al in 2019 also 
revealed an Overall percentage of about 41% of women 
aged 15–49 years were anemic. 12

Anaemic disorders are often associated with orofacial 
signs and symptoms and have several oral manifestations13 

.The manifestations include conjunctiva and facial 
pallor, atrophic glossitis, angular stomatitis, dysphagia, 
magenta tongue, midfacial overgrowth, osteosclerosis, 
osteomyelitis and paraesthesia/anaesthesia of the mental 
nerve. 14.Orofacial petechiae, conjunctival haemorrhage, 
nose-bleeding, spontaneous and post-traumatic gingival 
haemorrhage and prolonged post-extraction bleeding are 
common orofacial manifestations15 Dental management 
of patients of anaemia requires interdisciplinary care 
with the consultation of the treating dentist with 
haematologist.16Patients with abnormal hemoglobin 
conditions tend to experience orthopnea in dental chair 
along with dizziness, headache, red facial colouring 
and dyspnea; further, abnormal hemoglobin levels 
also influences wound healing to a great extent. 17. 
Recording the required data serves as a precaution is in 
the interest of the patient and also a record for future 
uses..18,19. Hemoglobin levels are thus examined prior to 
procedures such as extraction or any suspicion of anemia 
in the patient. Estimation of Hemoglobin levels is thus 
an essential examination, as a dental practitioner, as 
Hemoglobin level has its own importance in dentistry.20 

This study aims in assessment of Hemoglobin levels 
of patients along with various parameters such as age, 
gender and result values obtained and throws some 
limelight on the Hemoglobin levels analysis , as its 
knowledge is of importance for a dental surgeon.

Materials and Methods 

Study Design and Setting

This Study was carried out in a university setting 
which consists of subjects of predominantly South 
Indian population. Approval for the study is by the 
ethical board of Saveetha University (applied). Number 
of people involved include 3 reviewers - A Guide, 
researcher and a reviewing expert.

Data Collection

This is a retrospective study in which the samples 
were considered from the time period of June 2019 
to March 2020. Case sheets reviewed for the research 
includes All patients applicable for study and cross 
verification of the required samples were performed by 
a reviewing expert. Measures were taken to minimise 
the sampling bias. These are inclusion of  only clear 
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and readily available data Followed by simple random 
sampling. Both Internal and external validation was also 
obtained to carry out the study. The required data for the 
study was obtained from reviewing about 86000 patient 
records to. The required data- i.e, the Hemoglobin 
levels of males and females who visited the out patient 
department were collected and entered in a methodical 
manner in an excel sheet for the tabulation of data and 
further statistical analysis. Data was validated by 1-2 
external reviewers and all the non specific , unclear or 
incomplete data were excluded from the study.

Statistical Analysis

Statistical software used for analysis is the SPSS 
(statistical package for the social sciences) by IBM 
and the statistical tests used were Pearson’s chi square 
tests21, frequency tables along with bar graphs to analyse 
and compare the obtained results. The type of analysis 
performed was correlation and association. Independent 
variables include ethnicity, reasons for hemoglobin 

examination , age, gender and the dependent variables 
include Hemoglobin levels of males and females.

Results and Discussion

Results Summary

Out of the total sample size (1825 cases), 
distribution of males and females for hemoglobin 
examination revealed 57.0% males and 43.0% females 
(Figure 1). various hemoglobin result values obtained 
were,  5-8 g/dl - 5.2%;  8-12 g/dl - 38.0%;  12-16 g/
dl -52.3%; and 16-20 g/dl - 4.5% (Figure 2), Where 
12-16 g/dl was considered as normal level Hemoglobin 
levels .Hemoglobin levels among the age group 1-31 
years were 38.4%; 32-55 years were 45.2% and above 
55 years were 16.4% (Figure 3). males showed  65.0% 
under normal range;  27.12% anaemic ; 7.88% above 
normal level and Hemoglobin levels among females 
showed 35.54 % under normal range ; 64.33 % anaemic 
; 0.13% above normal level; Chi square test between 
gender and Hemoglobin result values resulted in P value 
< 0.05 statistically significant.(Figure 4).

Figure 1 - Bar graph showing the distribution of males and females for hemoglobin examination. x 
axis represents gender and y axis represents the number of patients under each gender for hemoglobin 

examination on a scale of 1-100%. Males were found to be significant over the females.
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Figure 2- Bar graph showing the distribution of various result values for hemoglobin examination. x axis 
represents result values and y axis represents the number of patients under each category of result values 
for hemoglobin examination on a scale of 1-100%. 12-16g/dl range was found to be significant over others 

followed by 8-12g/dl, 5-8g/dl that and 16-20 g/dl which was the least prevalent.

Figure 3- Bar graph showing the distribution of various age groups for hemoglobin examination. x axis 
represents age groups and y axis represents the number of patients under each age group for hemoglobin 

examination on a scale of 1-100%. 32-55 years age group was found to be significant over others followed by 
1-31 years age group and above 55 years age group which was the least prevalent.
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Figure 4- Clustered bar graph depicting the association of gender and hemoglobin result values on a scale of 
1-100%. Blue colour depicts 5-8g/dl, red colour depicts 8-12 g/dl, green colour depicts 12-16g/dl and orange 
colour depicts 16-20 g/dl. The graph reveals that most of the males have their hemoglobin levels in the 12-16 
g/dl range, whereas most of the females have their hemoglobin levels in the 8-12 g/dl range. Chi square test 
between gender and Hb result values reveals p value<0.05 (chi square value=277.719, df=3, p value=0.011) 
statistically significant. Thus, gender can be considered as a determinant parameter to correlate with the 

Hemoglobin levels.

Discussion

The need to transport oxygen and remove carbon 
dioxide from animal tissue is a fundamental requirement 
of life, independent of age or sex. The role of iron in 
humans and many other mammals is central to this 
process. Haemoglobin concentration and red blood cell 
count are important diagnostic indicators for anaemia 
in humans.22 Not only anemia, they can also play a 
diagnostic tool in detection of certain severe disease 
conditions such as hodgkin’s lymphoma, aplastic , 
iron deficiency anemia,Hypothyroidism or even oral 
squamous cell carcinoma 23,18,24 apart from other 
diagnostic tools such as saliva.25

Association of hemoglobin result values and gender 
revealed males- 65.0% under normal range; females - 
35.54 % under normal range Chi square test - P VALUE 

< 0.05 statistically significant and the normal range was 
observed significantly among the males. A study by 
WT Kimberly et al in 2013, stated that Females have 
lesser Hemoglobin levels than their normal range when 
compared to males. The reason being the hormonal 
environment that is a possible cause for the observed sex 
difference in red blood cell count and haemoglobin and 
serum ferritin concentrations in human26.Adding to this 
result, the study by William G Murphy et al in 2014 also 
stated that Hemoglobin levels has a Male predilection10. 
And this is prevalent in the modern women who have 
a different reproductive history from those in the past. 
They reach sexual maturity at an earlier age, have fewer 
pregnancies, and breast feed for shorter periods; as 
such they menstruate for more years than women in the 
past. Menstruation is the principal cause of iron loss in 
women 10 which is similar to our study finding and is in 
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concordance with the literature that also is compounded 
by the fact that females are the vulnerable gender for 
iron deficiency anemia owing to excessive blood loss 
during menstruation.

Association of hemoglobin result values and Age 
revealed 1-31 years - 38.4%; 32-55 years - 45.2%; above 
55 years- 16.4%. Chi square test- P VALUE  < 0.05 
statistically significant. Maximum Hemoglobin levels 
were attained by the middle aged population. W.W 
Hawkins et al in 2001 revealed that Females, in their 
period of adolescence and middle age attain maximum 
Hemoglobin levels; whereas males, in their middle age 
and old age, attain The Maximum Hemoglobin levels. 
The reason for reduced hemoglobin levels in older age 
groups is because with increasing age , people tend to 
develop more systemic diseases and health problems and 
most of them affect the hemoglobin levels.27  Another 
study by N Hanafusa et al in 2014 also supported our 
results by stating that  Hemoglobin levels decreases 
with age, and that lesser Hemoglobin levels is prone 
among the elderly population, which is caused by a few 
diseases and conditions that cause your body to produce 
fewer red blood cells than normal 28 again similar to our 
study findings as well as the literature that states that 
hemoglobin count can be associated with a disease or 
condition that causes  body to have lesser red blood 
cells,that can occurs if the body produces fewer red 
blood cells than usual, destroys red blood cells faster 
than they can be produced or have excessive blood loss.

Analysis of hemoglobin result values revealed 5-8 
g/dl among 5.2%; 8-12 g/dl among 38.0%; 12-16 g/dl 
among 52.3%; 16-20 g/dl among 4.5%- predominant 
populations were within normal Hemoglobin levels. 
BJ Lee et al in 2016, in his study, revealed that anemic 
conditions are strongly associated with females, 
especially above 60 years of age or during the 
menopause period in females, the reason being iron 
deficiency anemia 29 . Study by Devi K et al revealed that 
adolescents are not much more prone to anemia as they 
have lesser disease conditions, healthier lifestyle with 
adequate nutritional status when compared to the aged 
population.30 Our study findings, thus is in concordance 
with similar studies and also with the literature.

The overall implications and highlight of this 
study is the knowledge of hemoglobin levels and 

their importance in dentistry. The patients visiting 
dental clinics may have several disease or medical 
conditions and maybe on regular medications or without 
medications. Many of these systemic conditions have 
manifestations in the oral cavity, among which the 
altered hemoglobin levels is the common condition 
affecting various age groups, irrespective of males and 
females. The alterations in hemoglobin values, is thus 
significant in any dental practice and there is lesser 
knowledge regarding the relative frequencies of these 
alterations and its correlation with parameters such as 
age, gender and dental diseases associated among the 
south Indian population, which forms the major strength 
of this study.

However, there were a few Limitations encountered 
in this study. This study contained some data that were 
unclear of certain reporting parameters , such data were 
not considered.

Another limitation was the Geographic limitations 
i.e, assessment of predominantly South Indian population. 
Further, this study is  Unicentered and the sample size 
collected for males and females were unequal.

The future prospects of this study is that the 
Knowledge and association of Hemoglobin levels 
with various parameters is essential for a dentist. The 
alterations in hemoglobin value is considered to be 
significant in any dental practice, and there is little 
information regarding the relative frequency of these 
alterations and its correlation with age, gender and 
the related dental manifestations. Further, The higher 
prevalence of anemia in women when compared to 
men suggests the need for substantial improvement in 
the nutritional status of women31 The increased disease 
burden compared with the past studies highlights the 
needs to reconsider the existing nutritional policies.

Conclusion 

Our study assessed the association of Hemoglobin 
levels of patients with various parameters such as age, 
gender and result values. The overall results show a 
male gender predominance in the and females having 
lesser hemoglobin levels than their normal range. The 
study also reveals that Anemia is strongly associated 
with females when compared to males and both males 
and females attain the peak in hemoglobin levels during 
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their young and Middle Age and gradually comes down 
during old age.
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Abstract
Gingival Recession is one of the common esthetic problems reported by patients for which recession coverage 
procedures like either flap or gingival grafting techniques are routinely practiced with high predictability and 
outcome. However these procedures also endup in morbidities like bleeding, necrosis etc. Hence the aim 
of the present study is to assess the complications after the recession coverage procedure. A retrospective 
evaluation was conducted to find out subjects who had undergone the gingival recession coverage procedure 
between June 2019- March 2020 at the University Dental Hospital. For the included subject, data regarding 
complications if present, demographic factors, other clinical factors associated with the complication were 
extracted. Out of 23 subjects, the prevalence of complications after gingival recession coverage procedure 
is 60.8%. Out of this post operative bleeding was the highly prevalent complication (43.5%), followed 
by tissue necrosis (17.3%) associated with subepithelial connective tissue graft. There were no reports of 
postoperative infection. A significant association was found with class 3 Miller’s recession defect and tissue 
necrosis.(P=0.05, chi square analysis). However considering the retrospective nature of the study, future 
literatures must be emphasised to analyse better patient outcomes and minimise the complications. 
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 Introduction

Gingival recession has become one of the common 
dental complaints reported by patients nowadays. It 
is the apical shift of marginal gingiva from its normal 
position on the crown of the tooth1. The etiology of 
gingival recession is found to be multifactorial such as 
traumatic toothbrushing, lack of oral hygiene leading to 
plaque accumulation, abnormal oral habits and frenal 
pull which may lead to tooth sensitivity, unaesthetic 
appearance and caries 2. Surgical treatments like free 
graft and pedicle flap are indicated when the gingival 

recession causes functional or esthetic problems 3. The 
pedicle flap technique includes coronally advanced flap, 
laterally displaced flap, rotational flaps, double papilla 
technique in which adjacent gingival tissue is displaced 
to the defect site. In graft techniques like free gingival 
graft & connective tissue graft, it requires a second 
surgical site to procure the connective tissue either from 
palate or tuberosity to be placed over the defect site4. 
Of this subepithelial connective tissue graft (SCTG) is 
considered the gold standard technique till now, for its 
higher predictability and esthetic outcomes 5–13.However 
in spite of this good clinical outcome, it always requires 
a second surgical site for the graft procurement which 
predisposes the patient to operative & post operative 
complications 14,15. During operative procedure 
especially while procuring graft from palate, nicking of 
greater palatine blood vessels can lead to profuse bleeding 
15,16. Also postoperatively this technique especially free 
gingival graft (FGG) leaves an open surgical wound that 
may start bleeding even on slight provocation during 
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regular oral activities, and also contribute to pain, 
infection, swelling17. Sometimes the graft placed over 
the defect site if not of adequate thickness or handled 
improperly may undergo necrosis 18,19. Necrosis can 
also develop due to inadequate revascularisation that 
results from improper stabilisation of the graft etc 20–25. 
All these together predisposes to greater morbidity and 
to less acceptance of these treatment procedures by the 
patients 26,27. A thorough knowledge on the appropriate 
selection of suitable technique for a specified gingival 
recession defect and identification of the risk factors 
associated with the complication can greatly prevent 
this occurrence. Hence the aim of this study is to assess 
the prevalence of complications after gingival recession 
coverage procedures and identify the risk factors 
associated with it.

 Materials and Methods

This is a retrospective clinical study that is 
performed to evaluate the complications of recession 
coverage procedure in University dental hospital. After 
obtaining the ethical clearance form the Institutional 
Review Board of University Dental Hospital, the list of 
all the subjects treated with gingival recession coverage 
were retrieved by reviewing the 86000 patient’s record 
who have visited the hospital during the study period 
from June 2019 to March 2020 based on the following 
criteria.

Inclusion criteria:

● Subjects above 18 years of age

● Subjects who underwent gingival recession 
coverage procedure between June 2019 and march 2020

● Subjects who have finished at least 2 consecutive 
postoperative followup.  

● Subjects with gingival recessions associated 
with either anterior or posterior teeth  or both 

● Records with complete data and photographs 
during followup visits 

Exclusion criteria:

● Smokers

● Records with incomplete data of clinical 
examination

The search resulted in a total of 23 patients who 
underwent one of the following recession coverage 
procedures like Subepithelial connective tissue graft, 
free gingival graft, and coronally advanced flap with 
13, 4 and 6 subjects respectively. All the procedures in 
this study were performed by the post graduate students 
specialising in periodontics. Before the start of surgery, 
all the included subjects underwent a scaling and root 
planing. After the appropriate recession coverage 
surgical procedure, hemostasis was achieved in all the 
cases before disposal. Standard oral hygiene and post 
operative instructions with medication as required 
were prescribed for the patient. For suture removal and 
post operative review, the patient was recalled after 14 
days during which the healing was documented and 
photographed. The age range of patients included for 
this study was 19-47 years.

From the preoperative and postoperative clinical 
clinical finding documented and photographs available 
for the included subject the demographic data like age, 
gender, site of gingival recession, clinical data like 
gingival recession defect characteristics, type of recession 
coverage attempted, operative and post operative clinical 
observations and findings were retrieve and summarised 
in Table 1. The collected data was tabulated in excel 
sheet. The data is imported and transcribed in Statistical 
Package for the Social Sciences, version 17(SPSS, 
IBM corporation). Descriptive analysis was based on 
quantitative variables and frequencies for categorical 
variables. Pearson chi square test was employed. P 
less than or equal to 0.05 was considered statistically 
significant with a confidence interval of 95%.
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Results and Discussion
Table 1: Shows the Descriptive Statistics on frequency and distribution of all the study variables like 

Age, Gender, Characteristics of Recession Defects, Type of Recession Coverage Procedure and the Site 
Performed.

VARIABLE FREQUENCY PERCENTAGE (%)

Number of included subject 23 (1 defect in each 
subject) -

Gender

Male 13 58.8

Female 10 41.2

Age (Mean - 34.06)
Range (19-47)

-

Recession defect Characteristics (Based on Millers 
Classification)

Class I 9 34.7

Class II 5 19.2

Class III 12 46.1

Recession coverage technique used

Recession coverage with flap 6 26.1

Recession coverage with graft 17 73.9

Site of recession coverage procedure

Incisor 18 78.3

Canine 4 17.4

Premolar 1 4.3
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Figure 1: Bar graph shows the prevalence of complications after recession coverage procedure. X axis 
represents the complications after recession coverage procedure and Y axis represents the percentage of 

participants. Out of 23 subjects, 60.8%(14) showed postoperative complications whereas 39.1%(9) does not 
show any complications. 

Figure 2: Bar graph shows the prevalence of each postoperative complications after recession coverage 
procedure. X axis represents the different postoperative complications and Y axis represents their respective 

prevalence (blue- tissue necrosis, green- postoperative infection, red- no complications). From the graph, 
the prevalence of tissue necrosis and postoperative bleeding was found to be 17.3% and 43.4% whereas no 

postoperative infection was reported. Only 39.1% does not show any complications.
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Figure 3: Bar graph shows the association of postoperative complications and the type of recession 
coverage technique used. X axis represents the type of recession coverage technique and Y axis represents 
the frequency of postoperative complications (Blue-tissue necrosis, green-postoperative bleeding, green-

infection). Chi square test was done and showed statistically signifi cant association between postoperative 
complication and SCTG technique. Chi-square test value:2.240 ,df:2, P=0.05 p<0.05 signifi cant.Hence, 

the postoperative complications after recession coverage procedure are signifi cantly higher among SCTG 
technique compared to FGG and CAF. (SCTG - Subepithelial Connective Tissue Graft, FGG - Free 

Gingival Grafts, CAF - Coronally Advanced Flap).

Figure 4: Bar graph shows the association of postoperative complications and type of recession defects. 
X axis represents the type of recession defects and Y axis represents the frequency of patients with 

postoperative complications (Blue - tissue necrosis, green - postoperative bleeding).  Chi square test was 
done and was found to be statistically signifi cant. Chi-square value -4.439, df:2, P=0.05, signifi cant. Hence 
the total number of complications were higher among class 3 recession defects  when compared to class 1 

and 2 defects. 
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Figure 5: Bar graph shows the association of gender and postoperative complications of gingival recession 
coverage procedure. X axis represents the gender of the participants and Y axis represents the frequency 

of patients with postoperative complications. (Blue - tissue necrosis,  green  - postoperative bleeding). 
Though males reported more postoperative complications than females, there was no statistically 
signifi cant association found between the prevalence of complications and the gender (Chi-square 

value:0.750,df:1,P=0.38). Hence postoperative complication after recession coverage procedures are equally 
prevalent among both genders.

In the present study, the results show there is a 
higher prevalence/ incidence (60.8%) of  postoperative 
complications with gingival recession coverage 
procedures at the university dental hospital. Post 
operative bleeding was the most commonly reported 
(43.5%) complication among the study subjects. The 
results are concurrent with earlier reports by Del Pizzo 
et al, where 33% of the cases reported postoperative 
bleeding with respect to FGG28 . This is evident in our 
study, where subjects who underwent graft technique for 
recession coverage contributed to higher incidence of 
postoperative bleeding than the pedicle fl ap techniques. 
The major causes for postoperative bleeding after graft 
techniques from the donor could be the mechanical 
trauma from oral activities that could distort the blood clot 

that was achieved during operative procedure. However 
the trauma can be prevented by use of protective acrylic 
stents that should be worn until initial healing of the 
open wound site is observed29. The chances of bleeding 
complications are even higher when the graft donor site 
lies in the course of the greater palatine vessels. This can 
be mostly prevented by adequate knowledge about the 
course of the blood vessels, but cannot be ruled out in all 
cases due to anatomic variation in the course30.  

Next to postoperative bleeding, tissue necrosis was 
reported in four patients (17.3%) who underwent SCTG 
technique. Similar fi ndings are seen in the study conducted 
by Zorzano et al who reported a 25% prevalence rate 
of tissue necrosis18 .  Another study conducted by 
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Gobbato et al reported a 17% prevalence rate of tissue 
necrosis in SCTG which is slightly lower compared to 
the present study20. Necrosis usually happens when the 
tissue vascularity is compromised especially in case of 
gingival grafts transplanted from palate to recipient site, 
unless the graft is properly stabilized over a vascular 
bed, the revascularization of the graft is questionable 
and can highly result in necrosis. It also depends on the 
presence of adequate thickness of graft for initial survival 
and to resist surgical trauma31. No necrosis was seen at 
defects treated with pedicle flaps which might be due to 
adequate vascularity of flaps which are still connected to 
the donor sites. In contrast, Harry et al reported no graft 
necrosis in relation to SCTG 27. 

A significant association was found between class 
III recession defect (40%) and tissue necrosis but not 
with class I and class II. According to Machtei et al., in 
their study analysed the root coverage among patients 
with class III millers recession reported that initiation 
of graft necrosis is one of the factors for partial root 
coverage 26, 32, 33. 

The Current study reported no postoperative 
infection at the surgical sites. Similar to this Zorsano et 
al, also reported no incidence of infection with CTG18 . 
The absence of postoperative infection in our study might 
be due to the strict aseptic surgical protocol carried out, 
with good oral hygiene maintenance and prescription of 
systemic antibiotics and mouthwashes.

The limitations of the study are the retrospective 
study design and smaller sample size. Hence further 
research with prospective longitudinal study design and 
larger samples are necessary to come up with stronger 
evidence.

 Conclusion

Within the limits of the study, recession coverage 
procedure results in higher prevalence of complications 
especially postoperative bleeding and tissue necrosis 
and Class III recession defects increase the risk of the 
complications. 
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Abstract
Over many years, the concept of precision medicine has dramatically renewed the sphere of clinical 
oncology; the advent of patient-tailor-made therapies has appreciably stepped forward all measurable 
outcomes. Liquid biopsy is a modern method that commences unexpected perspectives. It includes the 
detection and isolation of circulating tumor cells, circulating tumor DNA and exosomes, as a supply of 
genomic and proteomic records in patients with most cancers. Many technical hurdles had been resolved to 
newly advanced techniques and subsequent-generation sequencing analyses, permitting a wide software of 
liquid biopsy in a huge variety of settings. Initially correlated to analysis, liquid biopsy facts at the moment 
are being studied for cancer analysis, with a bit of luck consisting of screenings, and most significantly 
for the prediction of reaction or resistance to given remedies. In specific, the identification of particular 
mutations in genes can be useful resources in therapeutic choices, both in the appropriateness of remedy and 
within the superior identity of secondary resistance, aiming to early diagnose disease progression. Still, the 
utility is far from fact however ongoing research is leading the manner to a new era in oncology. The main 
aim of this study is to assess the importance of liquid biopsy in cancer diagnosis.

Keywords: Liquid biopsy, cancer, exosomes, circulating tumor cells, circulating tumor DNA, oncology.

Type of study : Review Article

Corresponding Author:
Anitha Roy,
Associate Professor, Department of Pharmacology,
Saveetha Dental College, Saveetha Institute of Medical 
and Technical Sciences, Saveetha University,
Chennai-77, India, Email : anitharoy@saveetha.com

Introduction

Liquid biopsy is the sampling and analysis of 
nonsolid biological tissue, primarily blood1. It is a test 
done on a sample of blood to look for cancer cells form 
a tumor that might be circulating in blood or pieces of 
DNA from tumor cells that are in the blood. It is used 
to assist cancers at an early stage 2. It will also be used 
to assist plan treatment or discover how the treatment 
is running or if cancer has come back 1. Being able to 
take more than one sample of blood over time, may 
additionally assist medical doctors to apprehend what 
kind of molecular changes are taking place in a tumor 3.

Liquid biopsy is an easy and non-invasive 
opportunity for surgical biopsies which allows doctors 
to find information about tumors via a simple blood 
pattern4. Traces of cancer’s DNA inside the blood can 
deliver clues about which remedies are most possible to 
work for affected people2. A liquid biopsy takes a look 
that can locate epidermal increase component receptor 
gene mutations, which occur in 10-35 % sufferers with 
non-small lung cancers, will assist to pick out the proper 
treatment for the affected person at the right time5. Much 
of early research on liquid biopsies has been in lung, 
breast, and prostate cancers however this generation is 
predicted to affect all forms of cancer3. Oxidative stress 
plays an important role in the pathogenesis of various 
diseases especially in chronic liver disease6. Hepatic 
fibrosis is considered to be the major issue in liver 
diseases7. The non-invasive nature of liquid biopsies, 
which require  5 milliliters of blood, means they’re a 
lot easier to tolerate and the method is quicker than a 
surgical biopsy 8.
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Tolerability and comfort are the main raise for 
sufferers3. The biggest advantage lies inside the ability 
of liquid biopsies to locate sickness development or 
remedy resistance long earlier than it would cause 
clinical signs and symptoms or seen on imaging scans 
4,9. Most cancers have a couple of genetic mutations and 
they’ll now not have the equal ones in all parts of the 
most cancers1. The tissue samples eliminated for biopsy 
won’t show all mutations whereas liquid biopsies offer 
a stepped forward danger of detecting those genetic 
modifications5“Liquid biopsies might be a -changer 
in cancer diagnosis,” stated Miro Venturi.“In terms of 
affected person acceptability and sickness control, the 
blessings of non-invasive, quick, and without difficulty 
repeatable exams are clear10. And inside the long term, 
liquid biopsies might also in the long run be used to 
capture symptoms of most cancers early, earlier than 
symptoms arise11. This could make a big distinction 
in the way we recognize and deal with cancer12.There 
is increased mortality with cancer because of the toxic 
side effects of cancer chemotherapy and radiation 
therapy13. So medicinal plants are used as a substitute for 
conventional drugs because of their increasing demand 
for plant-based natural products. Caralluma fimbriata 
which is found in dry regions of Tamil Nadu has been 
known for its anticancer activities with no adverse 
effects 13,14. It is also used against human colon cancer 
cells13. Azadirachta indica also has various medicinal 
properties15. Recent studies use herbal medicine as 
potent anticancer drug candidates16. Coumarin plays an 
important role in the drug discovery process and is also 
used to treat cancer17. Acacia catechu is known for its 
hypoglycemic, free radical scavenging and antioxidant 
properties. In this study, it has been used against SCC-25 
human oral squamous carcinoma cell line18.

Liquid Biopsy- Investigating Tumor

Cancer is one of the main causes of death, with 
9.6 million cancer deaths in the world3. Hepatocellular 
carcinoma is the second most common cancer and 
is associated with increased mortality in the last two 
decades19. The improvement of technology has led to 
the sphere of precision oncology, which accommodates 
treatment regimens to the molecular traits of every 
patient’s tumor 20. The modern widespread genetic 
profiling of tumors commonly involves the usage of tissue 
biopsies. Despite their invasive nature, tissue biopsies 

are associated with many barriers, inclusive of patient 
chance, sample coaching, sensitivity and accuracy, 
procedural expenses, and invasiveness21. This makes the 
manner incompatible for clinical longitudinal tracking 
22. Furthermore, a significant dilemma of tissue biopsies 
is that they fail to seize intratumoral and anti-metastatic 
genetic heterogeneity, impacting the accuracy23.

Liquid biopsies have an excellent capacity to triumph 
over these existing sampling barriers. Such biopsies 
comprise the sampling and analysis of liquid organic 
sources, usually blood, for cancer analysis, screening, 
and prognosis12. The ‘tumor circle’, described because 
the subset of circulating additives is derived from 
cancer tissue and may be immediately or circuitously 
used as a source of most cancers biomarkers in liquid 
biopsies24 . These components encompass circulating 
tumor proteins, circulating tumor nucleic acids (ctDNA 
and ctRNA), CTCs, EVs, and TEPs 23. Liquid biopsies 
present numerous advantages over conventional tissue 
biopsies ), and technological improvements in sample 
isolation25. The first critical milestone in this subject 
was reached in 2016 with the FDA approval of the first 
companion diagnostic test for lung cancer primarily 
based on the ctDNA content of a liquid biopsy.

OTHER METHODS OF CANCER DIAGNOSIS

There are various methods of a cancer diagnosis. 
Cancer detection often involves radiological imaging. 
Imaging is used to check the spread of cancer and 
prognosis of treatment, and to monitor cancer oncological 
imaging is more varied and accurate26. Different imaging 
techniques aim to find the most suitable treatment option 
for each patient. Imaging techniques are often used in 
combination to obtain sufficient information27. These 
include computed tomography, Magnetic Resonance 
Imaging, Ultrasonic endoscopic examination, 
mammography, and isotopic diagnosis28.

Laboratory tests are carried out when it is suspected 
that a patient has cancer. Normally blood samples are 
taken for monitoring blood counting26. Genetic testing 
can be useful in connection with certain cases of cancer 
12. A final diagnosis of cancer is based on an examination 
of tissues or cells under microscopic by a pathologist12. 
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CIRCULATING TUMOR  DNA

CtDNA comprises the fraction of circulating 
cellular- DNA originating from cancer cells. These 
consist of brief nucleosome-related fragments and longer 
fragments encapsulated inside EVs 3. The mechanism of 
ctDNA encompasses apoptosis, necrosis, lysis of CTCs, 
and lively secretion from the tumor29. The proof of the 
suitability of ctDNA as a cancer biomarker came with 
the identity of KRAS gene mutations in ctDNA from the 
blood of patients with pancreatic cancer1.

Both qualitative and quantitative data may 
be acquired from ctDNA evaluation. Quantitative 
information may be received from the measurement 
of the mutant allele fraction and is a reflection of the 
tumor30. It finds application inside the detection of 
minimal residual ailment (MRD) and occult metastases 
and within the monitoring of treatment response and 
therapeutic effectiveness 2), The detection of ctDNA 
after treatment is an excessive-sensitivity and excessive-
specificity predictor of relapse. Qualitative records can 
be sourced via the profiling of mutations, amplifications, 
deletions, and translocations in ctDNA allowing the 
identification of genetic alterations associated with 
the reaction, as a result assisting selection-making for 
customized control 30,31. Other qualitative data obtained 
through ctDNA evaluation includes an assessment of 
methylation popularity29. 

CIRCULATING TUMOR CELLS

CTCs are tumor cells that are indifferent from 
one tumor and can be found in the peripheral blood of 
sufferers32. Their presence is thought to be fundamental 
to the development of metastasis. CTCs present 
systemically via energetic intravasation, with the 
epithelial-to-mesenchymal transition as a fundamental 
step or through passive shedding from the primary 
tumor33. This latter mechanism is supported through 
the presence of CTC aggregates or circulating tumor 
microemboli inside the blood32.

The records acquired from CTCs are quantitative 
as well as phenotypic through single-cell genomics or 
proteomic profiling34.CTCs have superpotential as tools 
for the analysis, tracking, prognosis, and prediction of 
reaction to remedy, and also for the discovery of novel 
drug objectives. The best records available from CTCs 

are their variety, which is a prognostic predictor for 
many cancers, which includes metastatic breast, colon, 
and prostate cancer35. The power of CTC counts as a 
criterion for the choice of first-line treatment in metastatic 
breast cancers is currently being investigated36.

Despite numerous analytical systems and technology 
to be had for CTC analysis, their translation into medical 
practice is restricted by means of their isolation from 
the blood37. Challenges consist of their extreme rarity, 
fragility, and physical and phenotypic heterogeneity30. 
Each of these options has advantages and drawbacks, 
and best their mixture can support a comprehensive 
characterization38.

 EXTRACELLULAR VESICLES

Extracellular vesicles are membranous particles 
released from all cellular types underneath physiological 
and pathological conditions, in addition to following 
distinct forms of stimuli, inclusive of proteases, 
ADP, thrombin, inflammatory cytokines, increase 
factors, biomechanical shear and pressure inducers, 
and apoptotic indicators 3,5. They can be observed in 
almost every physical fluid, especially blood3. EVs had 
been diagnosed as essential mediators of intercellular 
communication, regulating and collaborating in a 
plethora of physiological and pathological procedures, 
such as cancer. Based on their biogenesis, content, and 
secretory pathways, EVs may be divided into two large 
classes: exosomes and microvesicles 5.

The suitability of EVs as cancer biomarkers lies 
within the reality that the molecular cargoes they create 
can be considered a cell of origin39. The advantages of 
EVs are many 22. EVs are usually produced and launched 
in abundant portions and in greater amounts compared 
with CTCs40. Similar to ctDNA and CTCs, EVs can 
be a supply of quantitative and qualitative information. 
Quantitative facts comprising EV can detect the 
presence of malignant sickness and tumor burden41. For 
instance, circulating exosome tiers are elevated in breast 
and pancreatic cancer and the number of circulating 
microparticles is higher in patients with a couple of 
myelomas as compared with healthful people42.

SEQUENCING TECHNIQUES

Next-Generation Sequencing
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There are various sequencing techniques in liquid 
biopsy. NGS  has emerged beyond the decade as a primary 
method for sequencing DNA and acquiring genetic 
statistics25. NGS is primarily based on the analysis of 
several hundreds of thousands of DNA sequences in 
parallel observed by either series alignment to a reference 
genome. Despite its excessive sensitivity and specificity, 
NGS indicates a random error charge between 0.1% and 
1% depending on the carried out platform making the 
detection of ctDNA through uncommon mutations in 
the general ctDNA43,44. According to this remark, many 
protocols have been changed to enhance and extend the 
detection of uncommon mutations25. 

PCR based methods

PCR represents a rapid and cheap approach for 
the amplification of nucleic acid. Polymerase Chain 
Reaction is used to make billions of copies of specific 
DNA samples.PCR can determine gene duplication 
or deletion25. Furthermore, melting curve analysis 
immediately after PCR can identify small mutations, 
down to single changes. These techniques are becoming 
easier and faster and can be multiplexed45. Real-time 
PCR methods are favorable options for the analysis 
of cancer markers43. PCR looks for changes in genes 
or chromosomes, which may help find and diagnose a 
genetic condition or disease such as cancer 43. The AS-
PCR is commonly used in medical settings to stumble 
on single nucleotide variation (SNV) or small insertion/
deletion in formalin-constant, paraffin-embedded tumor 
tissues. Overall, PCR based assays is a promising device 
for detecting mutations as a low-cost powerful may be 
feasible in ordinary medical exercise46.

Methylation Sequencing

DNA methylation plays an important role in 
regulating normal development and carcinogenesis. 
The current understanding of biological roles of DNA 
methylation is limited to its role in the regulation of 
gene transcription, genomic imprinting, X chromosome 
inactivation44. In the past 2 decades, a large number of 
changes have been identified47. These alterations fall into 
two main categories, namely hypermethylation of tumor 
suppressor genes and hypomethylation of oncogenes 
respectively 44. The development of DNA methylation 
markers for cancer detection holds the promise of being 
accurate, sensitive, cost-effective for risk assessment, 

early diagnosis, and prognosis.43 

ADVANTAGES

Liquid biopsy has numerous advantages. It is 
substantially less invasive while compared to tissue 
biopsy. Test results are generally available a great deal 
earlier than standard tissue biopsy 48. Test results are 
generally available a great deal earlier than standard 
tissue biopsy21 . Using a liquid biopsy, it is feasible to 
make an early diagnosis. Liquid biopsy can be used 
to estimate a threat for metastatic relapse progression. 
Liquid biopsy may additionally permit for stratification 
and real-time monitoring of treatment options28. It can 
be able to higher perceive therapeutic goals. The ease 
and frequency of a liquid biopsy test give bones over 
tissue biopsy 4. The test may be easily repeated and used 
often as essential to monitor a patient ‘s development. 
Liquid biopsy is commonly much less expensive to 
carry out than tissue biopsy 3.

CLINICAL APPLICATIONS

Initial Diagnosis

Liquid biopsy at initial diagnosis may be beneficial 
for prognostications12. Another capacity benefit of liquid 
biopsy over strong tumor biopsy is that, is unresectable 
cancers 21,49. There can be inadequate tissue available 
form this aspirate of DNA sequencing and liquid biopsy 
has a non-invasive supply of DNA available. 28Regardless 
it might be imprudent to use mutation detected in liquid 
biopsies for choosing the first-line remedy unless the 
frequency of a mutant allele is excessive enough to 
warrant the entire self-being that mutation is likely to be 
derived from the tumor itself21.

After Surgery 

Liquid biopsy taken after surgical treatment is 
promising in this context 1. There is already research 
displaying that sufferers who have circulating tumor 
DNA or CTCs following surgery are likely to relapse. 
In the present state, the sensitivity for detecting disease 
is far from 100%. A negative test should therefore be 
considered as another feature 50.

After additional therapies 

Liquid biopsy is able to detect easily recurrence 
prior to tumors becoming radiographically or clinically 
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apparent, potentially giving clinicians a larger window 
of opportunity during which treatment regimen could be 
altered 28. Once a patient relapses, a liquid biopsy may 
reveal new mutations not present in the primary tumor 
that could guide choice for second-line therapy51

Screening the cancer 

Using liquid biopsies before cancer is clinically 
detected is discussed last because it is the most difficult 
application, but also has the greatest potential to 
reduce morbidity and mortality from cancer52. Cost 
and specificity are less of an issue, sensitivity is more 
important, as patients untreated on the basis of false-
negative tests are likely to die8. Much controversy 
around screening tests is based on relatively low 
positive predictive values 2. A related problem is an 
overdiagnosis, detection of cancers that are indolent and 
never would cause morbidity or mortality if they remain 
undetected. 1

LIMITATION

Liquid biopsy is not considered a popular procedure 
although there is increasing use of these assays, tissue 
biopsy remains widespread for affirmation and analysis 
of sickness, such as numerous cancers and for detection 
of characteristics of sickness.32 At present liquid, the 
biopsy is not used as a substitute for tissue biopsy.53 
More assistance for scientific utility is needed. There is 
presently, no longer a widespread usage of liquid biopsy 
taking a loop in clinical networks. More variation in 
scientific trials is required on the cost of liquid biopsies 
in medical Settings to support the clinical utility of 
tests 22. The studies are needed to assess the test’s 
accuracy, and its ability to identify various tumor types. 
Test sensitivity challenges still exist52. It is also given 
that circulating tumor cells or DNA are relatively rare 
compared to the number of hematological molecules 
found in blood samples, there are challenges to test ‘s 
detection ability.44

THE FUTURE SCOPE

During the past decade, liquid biopsy has received 
tremendous attention28. But yet the technique is not a 
standard tool in the clinical oncologist arsenal 54. One 
often misunderstood, but critical point is that screening 
tests do not detect cancers that are very early8. All they 

do is detect cancer earlier than they could be detected. 
Therapeutics require biomarkers, to stratify responders 
from non-responders, thereby treating patients most 
likely to benefit and preventing unnecessary harm to 
unnecessary patients3. Liquid biopsy is likely to provide 
such markers for any type of cancer1. The method of 
balancing current, intolerable under diagnosis, with 
potential overdiagnosis is a challenge that further research 
will hopefully solve. However, a solution to this problem 
will be possible if reliable early diagnostic tests for 
major cancer are developed and used55. Nanotechnology 
has also emerged as a promising tool in the treatment 
and management of cancers56. Nanotechnology is also 
known for its role in target-specific delivery of drugs57. 
Selenium nanoparticles have a vital prospect in the field 
of medicine and are used as anti-cancer agents 58.Zinc 
oxide nanoparticles synthesized from Mangifera indica 
has been known for its antioxidant activity and cytotoxic 
effects on lung cancer59. Antibacterial properties 
of nanoparticles were evaluated60. Green synthetic 
methods of nanoparticles are simple, non-invasive, and 
eco-friendly 61. Further studies can be done to evaluate 
the importance of nanotechnology in the diagnosis and 
treatment of cancer. With rapidly advancing technology 
and with accelerating interest in  liquid biopsy from both 
academia and industry, looking forward to the day when 
liquid biopsy that detects cancer becomes a routine part 
of preventive medicine 54.

Conclusion

Liquid biopsy has a powerful role in helping patients 
to get the right treatment. Molecular analysis of cancer 
is required to optimize patient treatment. New methods 
such as next-generation show immense promise for 
the future. Liquid biopsy is coming of age and will 
change practice, it will enable oncologists to use drugs 
intelligently to combat the change in individual cancer 
as they happen the elegant and powerful technique, 
fulfill the promise of becoming rapid, reliable, and non-
invasive decision-making tools.
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Abstract
Oral mucositis is a erythematous ulcerated lesion that causes soreness and tissue damage. The lesion leads 
to severe pain. It occurs on the comparative of nutrition diet, poor oral hygiene and local and systemic 
infections. The pathophysiology of the oral mucositis consists of five phases where initiation phase leads to 
injury to the cell. Which leads to activation of transcripts factors which leads to upregulation of inflammatory 
cytokines and tissue damage as results in subsequent bacterial colonization and cytokines mediated damages 
. The final phase involves healing through signalling and epithelium proliferation. Maintaining good oral 
hygiene reduces the severity of the effect and decreases bacteremia . It can be diagnosed by LLLT low 
level laser therapy. Also can be treated by growth factors, locally applicable gels immune modulators and 
hematopoietic agents  Based on the development  of clinical and scientific knowledge standard treatment 
plan and further research and analysis is needed for management of mucositis. The severity of oral mucositis 
also may be controlled  by advanced plant based or nano based phytochemicals.

Keywords : ulcerative lesion, local and systemic infections, mucositis.

Type of study : A Review article

Introduction

Advances in the understanding, prevention and 
treatment of oral diseases during the past 50 years have 
led to a significant increase.  As the goal of modern dental 
care is oral health, this cannot always be achieved or 
maintained. Often, only an arrest of disease progression 
can be attained, and chronic asymptomatic infections 
may persist. In addition, chronic or malignant diseases 
of the mucosa are increasingly common. The mouth 
has thus become a significant potential source of both 
infection and inflammation that contributes to the total 
burden of disease and to overall health and well-being.1
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The oral microbiota is both rich and unique. A 
similar microbiota does not exist elsewhere. In healthy 
individuals, viridans group streptococci constitute the 
majority of the indigenous oral flora. However, the 
most common bacteria seen are facultative anaerobic 
streptococci and anaerobic Gram-negative bacilli like 
Prevotellae and Fusobacterium spp., etc . Currently, a 
significant proportion of Prevotellae isolates worldwide 
are β-lactamase producers, and β-lactam antibiotics 
alone are thus ineffective against these organisms. For 
this reason, metronidazole has been used in combination 
with penicillin in order to achieve improved efficacy 
against anaerobes.2

Many antibiotics and synthetic oral hygiene 
products have diminished clinical efficacy, due to 
the resistance developed to antibiotics and synthetic 
chemicals, especially in persons with HIV/AIDS. 
Synthetic substances also have several adverse effects 
such as vomiting, diarrhoea and teeth staining . In order 
to overcome these shortcomings, plants and other natural 
antibacterial substances are now attracting attention as 
useful and alternative antimicrobials to be incorporated 

DOI Number: 10.37506/ijfmt.v14i4.12458



Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4      5329

into mouth rinses and toothpastes. Since plants are the 
sources of more than 25% of prescription and over-the-
counter drugs, conventional medicine is increasingly 
becoming receptive to the use of antimicrobials derived 
from plants and other natural products. The rise in the use 
of herbal medicines has renewed interest in the effects of 
plant extracts to control plaque and other oral diseases . 
Screening for antimicrobial agents isolated from plants 
is a feasible approach to the identification of natural 
compounds with antimicrobial properties against dental 
pathogens .In fact, compounds that possess antimicrobial 
activities against oral pathogens are now being isolated 
from plants traditionally used as oral remedies .3

Oral mucositis is an erythematous ulcerative 
lesion caused by radiotherapy or chemotherapy . It is 
characterised by oral erythema , severe pain and can 
predispose to septicaemia in neutropenic patients.4. It  
affects the quality of the life and nutrition state of the 
patient who may require hospitalisation, thus increasing 
health care cost. 5. Oral complications that arise with 
chemotherapy or radiation therapy include mucositis 
, xerostomia , bacterial , fungal or viral infection, 
osteoradionecrosis , dental caries , loss of taste and other 
oral complications in oral cavity.  Oral mucositis also 
represents a major nonhematologic complication of 
cytotoxic chemotherapy and radiotherapy associated with 
significant morbidity pain , dysgeusia , odynodysphagia 
, subsequent dehydration and malnutrition.6 . Several 
oral toxicities can also compromise the delivery of 
optimal cancer therapy protocols , like dose reduction 
or treatment schedule modification may be necessary 
to allow for resolution of oral lesion 7. The risk of 
developing mucosal injury increases with the number 
of chemotherapy cycles and previous episodes of 
chemotherapy induced mucositis. Drugs affecting DNA 
synthesis exhibit more pronounced mycotoxin effects 
8,9 . It has been estimated that there is an increased risk 
of mucositis development with blooms and continuous 
infusions compared to prolonged and repetitive 
administration of lower dose of cytotoxic agents 10,11. 
It may also occur in  bone marrow transplantation 
and receive high dose chemotherapy also for patients 
receiving radiation therapy for cancer of head and neck 
region may develop oral mucositis 12. The degree and 
duration of mucositis in patients treated with radiation 
therapy are related to radiation source , cumulative dose 
,dose intensity, volume of radiated mucosa , smoking 

,alcohol consumption,oral hygiene 13–15. 

The recent findings suggest that  natural products 
are with less side effects and can be used for the 
management of different diseases such as diabetes, 
cancer, hepatotoxicity, and microbial infections 16,17,18. 
Various plant species have been used but, the mode 
of action of each varies and it has not been subjected 
to through scientific investigations. So scientific 
exploration to screen drugs for different diseases for 
the treatment in a natural way will be important 19. 
Plant based products hold a good therapeutic potential 
to prevent the abnormalities with additional benefit 
of low cost. Findings suggest that these plants and 
their bioactive metabolites are effective in proper 
functioning like stimulation and suppression based on 
the abnormalities.19,20,21,20,22. Many nanoparticles such 
as  silver, selenium, and zinc oxide play a major role 
in preventing  many diseases  including oral mucositis 
23,24,25,26

PATHOPHYSIOLOGY OF ORAL 
MUCOSITIS:

A biological model for chemotherapy and 
radiotherapy induced oral mucositis proposed by various 
authors appeared to be more generally applicable to 
alimentary mucositis 27  .The fundamental mechanism 
for radiation induced and chemotherapy induced 
mucositis is believed to be similar  28.The pathogenesis 
of mucositis undergoes five stages which is of 

1. Initiation of tissue injury : where chemotherapy/
radiation induced  cellular damage resulting in death of 
basal epithelial cells. The generation of reactive oxygen 
species by radiation or chemotherapy will lead to 
initiation of mucosal injury 29.

2. Upregulation of inflammation through signal 
: The free radicals activate second messengers that 
transmits signals from receptor on the cellular surface 
to the inside of the cell. Which leads to tissue injury and 
cell death. 30

3. Signalling and amplification : Up regulation 
of pro inflammatory cytokines such as tumour necrosis 
factor- alpha, produced by macrophage,causes injury to 
mucosal cells and also activates molecular pathways that 
amplify mucosal injury 31,27.
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4. Healing: This phase is characterised by 
epithelial proliferation as well as cellular and tissue 
differentiation,restoring the integrity of epithelium.32.
The degree and extent of oral mucositis that develops 
in any particular patient and site appears to depend on 
factors such as age, gender,systemic diseases as well as 
tissue specific factors.33.In some cases it is indicated that 
pathways associated with pro-inflammatory molecules 
including cyclooxygenase-2,nuclear factor kappa and 
IL-6 are upregulated in oral mucositis.34.

CLINICAL MANAGEMENT OF ORAL 
MUCOSITIS:

The management of oral mucositis has been largely 
palliative although targeted therapeutic management 
has been developed. There are several guidelines for 
management of oral mucositis .8

Pain control : 

The primary symptoms of oral mucositis is 
pain,which significantly affects the food intake,mouth 
care and quality of life.Using saline mouth rinse;ice 
chips and mouth rinses containing 2% of anaesthetic 
lidocaine.35. Some other topical mucosal biocompatible  
agents are also available but these are not anesthetic  but 
are postulated to reduce pain by forming a protective 
coating over ulcerated mucosa..36.

Nutritional support : 

Uptake of nutrition is compromised by pain 
associated with severe oral mucositis.In addition taste 
change can also occur secondary to chemotherapy and 
or of due to to radiation therapy.37.Soft diet and liquid 
diet is recommended when oral mucositis is present 
.In case of patients undergoing Hematopoietic cell 
transplantation total parenteral nutrition is given through 
indwelling catheter,like Hickman line. 37.

Palliation of mouth :

Patients undergoing cancer therapy often develop 
transient or permanent Xerostomia and hyposalivation38. 
chewing of sugarless gum to stimulate salivary flow .Sip 
water as needed to alleviate mouth dryness,using of 
cholinergic agents as necessary.9

Management of bleeding:

Patients with thrombocytopenia, as a result of high-
dose chemotherapy (eg, hematopoietic cell transplant 
recipients), bleeding may occur from the ulcerations of 
oral mucositis. 16,38 Local intraoral bleeding can usually 
be controlled with topical hemostatic agents such as 
fibrin glue or gelatin sponge 39,40. Patients platelet 
counts below 20,000/ml may receive platelet transfusion 
because of the risk for spontaneous internal bleeding, 
which may have grave consequences especially in the 
central nervous system.39.

MANAGEMENT OF ORAL MUCOSITIS :

Several agents have been tested to reduce the 
severity of mucositis or its prevention.

Cryotherapy:

It has been hypothesised that topical administration 
of ice chips to the oral cavity during administration 
of chemotherapy results in decreased delivery of 
chemotherapeutic agents to the oral mucosa 17.It is 
mediated through local vasoconstriction and reduced  
blood flow 41.The cryotherapy reduces the severity of oral 
mucositis.Ice chips are placed in the mouth beginning 
5 minutes before administration of chemotherapy and 
replenished as needed for up to 30 minutes42,25

Growth factors :

The pathogenesis of oral mucositis mainly involves 
proliferation of epithelial cells.Thus Various growth 
factors can increase epithelial cell  proliferation 
43.Growth factors like recombinant human Keratinocyte 
growth factor-1 significantly reduces oral mucositis 
in patients with haematologic malignancies.44,38.
Intravenous human fibroblast growth factor -20 is used 
currently in reduction of mucositis secondary to high 
dose of chemotherapy. 45,46,47

Low level laser therapy (LLLT):

Low level laser therapy can reduce the severity of 
chemotherapy and radiation induced oral mucositis26.
As LLLT reduces the levels of reactive oxygen species 
and pro inflammatory cytokines Which involves in 
pathogenesis of mucositis 18.The usage of LLLT requires 
adequate training and technology.8.
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Antioxidants : 

Amifostine  is thought to act as a scavenger for 
harmful reactive oxygen species that are known to 
potentiate mucositis 19,23,24.Also the use of amifostine 
was recommended for the prevention of esophagitis in 
patients receiving chemo radiation.20,48 . RK 2020( Rx- 
kinetix ) consists of antioxidants N-acetylcysteine in 
a proprietary matrix for topical application in the oral 
cavity . 7,49.

Anti inflammatory agents : 

Benzydamine hydrochloride is a non steroidal anti 
inflammatory drug used to  inhibit proinflammatory 
cytokines including TNF - alpha18 . This can be 
applicable for patients receiving moderate dose radiation 
therapy 50. Glutamine may reduce mucosal injury by 
reducing the production of proinflammatory cytokines 
and cytokines related apoptosis 51,38

ECONOMIC IMPACTS :

Chemotherapy patients with significant oral 
mucositis require supportive care measures such as 
use of total parenteral nutrition, fluid  replacement 
and prophylaxis against infection 21,52.  Radiation 
induced oral mucositis also has a significant economic 
impact because of the cost associated with pain 
management,51liquid diet ,management of secondary 
infections and hospitalisation. 53.

CLINICAL CONSIDERATIONS OF ORAL 
MUCOSITIS :

Chemotherapy induced oral mucositis ,lesions are 
usually limited to non keratinised surfaces like soft 
palate , buccal mucosa ,lateral and ventral tongue . 
The severity of oral mucositis is directly proportional 
to the dose of the radiation administered . One who 
receives radiation more than 5000 mc to the oral 
mucosa will develop severe ulcerative oral mucositis. 
Rebamipide is a relatively new mucoprotective agent 
which enhances preservation of existing epithelial cells 
and replacement of lost tissue through a multitude of 
actions. Recent studies have shown varied success of 
Rebamipide in the management of chemoradiotherapy 
induced mucositis.54,55. Topically applied melatonin in 
the evacuated sockets following tooth removal reduced 
oxidative stress and inflammation and accelerated the 

healing process. Thus, by being directly deposited in the 
oral cavity, it has the capacity to treat oral disorders and 
pathologies by reducing inflammatory responses in the 
gingiva and periodontium.56. Phytochemicals, such as 
Curcumin, turmeric extract, has attracted great attention 
for its therapeutic benefits in clinical oncology due to its 
chemopreventive, antitumoral, chemo sensibilizing and 
radio sensibilizing activities against various types of oral 
complications.57

Conclusion

 This is a chronic ulcerative lesion that affects the 
oral health . Based on the development  of clinical 
and scientific knowledge standard treatment plan and 
further research and analysis is needed for management 
of mucositis. The severity of oral mucositis also may 
be controlled  by advanced plant based or nano based 
phytochemicals.
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Abstract
Instrument fracture is a common unfortunate event that takes place during the root canal treatment. A good 
knowledge about the different instruments that can fracture, causes of fracture, predilection of teeth towards 
fracture of instruments, etc will help the clinician to be more alert. It will also help clinicians gain confidence 
towards methods of retrieval of these instruments. The aim of this study was to analyse the association 
between the tooth and the type of instrument separated during root canal treatment. The study was based 
on an online setting. Data was collected retrospectively. Patient reports of 86000 patients that reported to 
the institution between June 2019 and March 2020 were reviewed. Data of instrument retrievals done from 
December 2019 to March 2020 was collected.  Excel sheet tabulations were made involving tooth number, 
type of instrument fractured and method of retrieval. Descriptive statistics was done on SPSS software. 
Association between the tooth and type of instrument was analyzed with Chi Square test. No statistical 
significant difference was seen between the tooth and type of instrument fractured. (p>0.05). The tooth type 
does not influence the type of instrument fractured significantly.

Keywords: Instrument separation ; instrument fracture ; tooth type ; instrument retrieval ;retrieval technique 
; root canal treatment.
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 Introduction

Root canal preparation is a procedure in endodontics 
during which microbial pathogens present in the root canal 
system are eliminated. It is probably the most important 
stage of non surgical endodontic treatment. Because canal 
disinfection is achieved by mechanical debridement and 
use of irrigants and medicaments, enlargement of the 
root canal space is essential to facilitate the flow of the 
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irrigating agent1 as well as for the placement of filling 
material later on. Today, the concept of cleaning and 
shaping is drifting towards use of irrigants for cleaning 
and disinfecting canals more than mechanical shaping 
of the canals2.  Endodontic instruments for cleaning 
and shaping have come a long way since their first 
invention. With the developing technology various 
inventions have been made even in this field, beginning 
with innovative designs for diagnostic instruments like 
pulp vitality testers3, constantly changing the designs of 
these instruments. The trend is slowly changing from 
using various sizes of stainless steel files to using NiTi 
files4, to using a single file for the entire preparation5. 
There have been suggestions for non instrumentation 
techniques to clean and obturate the root canal6,7, 
however this technique is still experimental. There have 
been various advances even in materials and techniques 
used for irrigation and intracanal medication, with new 
materials being introduced into the market constantly. 
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A well informed choice must be made as to which 
material to use in different clinical scenarios. A survey 
was done to evaluate the use of intracanal medications 
by dental practitioners8. The detailed mechanism of 
action, interactions, toxicity, etc of each material must 
be analyzed before using it clinically9. Interaction of 
different irrigants may lead to formation of precipitates 
which may cause toxic and carcinogenic effects on 
tissues 10. Infact, research today is oriented towards 
nipping the problem at the bud. Remineralizing pastes, 
mouth rinses, etc are being introduced that prevent 
dental caries and cavitation thus reducing the need for 
endodontic treatment 11,12. New restorative materials, 
involving resin composites with exceptional properties 
are being manufactured to improve the long term success 
of restorations 13. Advances in laminates and veneering 
techniques and materials have made it possible to treat 
discoloured vital teeth more conservatively without the 
need for intentional endodontic treatment 14. 

In spite of technology being so advanced, improving 
the efficiency of cleaning and shaping instruments, 
instrument fracture or separation is a common and 
unfortunate mishap that takes place. No material 
is infallible, hence an instrument will fracture if its 
ultimate strength is exceeded. The most commonly 
fractured instruments are files, reamers, broaches, peeso 
reamers, GG drills, paste fillers, spreaders, etc. Stainless 
steel files or reamers are typically operated manually, 
and fracture is often a result of overuse and is associated 
with pre-existing distortion of the instrument which 
acts as warning sign 15. On the other hand, rotary files 
may fracture without any warning signs. Incidence rates 
of intracanal instrument fracture have been reported 
between 0.25% and 6% for hand instruments while it 
is seven times higher for rotary instruments 16. Reasons 
for instrument fractures apart from manufacturer related 
factors are flexural fatigue or torsional loading 17,18.

Incase of an experienced clinician, fracture of an 
instrument does not adversely affect the outcome of an 
endodontic treatment. Successful treatment depends on 
proper debridement and disinfection of the root canal 
system and preventing reinfection by placing a good 
quality coronal restoration 19. The tooth and type of 
instrument fractured also play an important role in the 
treatment outcome.

It is well documented that tooth influences the 
probability of instrument fracture, but there is no 
evidence that there is an association between the tooth 
and the type of instrument fractured. This knowledge will 
alert the clinician in case he encounters such situations. 
Hence this study aims at analyzing the association 
between the tooth and type of instrument fractured. It 
further analyzes the association between the instrument 
fractured and the method used for its retrieval.

Materials and Methods

 DATA COLLECTION AND ANALYSIS

This study was conducted in an institutional online 
setting. One researcher and one guide were involved. 
Approval was obtained from the institutional review 
board. Data was collected retrospectively. Patient 
records of 86000 patients that reported to the institution 
from June 2019 to March 2020 were reviewed. 
Data of all instruments separated and retrieved from 
December 2019 to March 2020 was collected. Excel 
sheet tabulations were constructed for tooth number, 
instrument type and technique of retrieval. Data was 
imported into SPSS software (Version 23.0). 

Statistical Analysis

Descriptive statistics was done to evaluate the 
frequency and distribution of instrument separation in 
the institution. Chi square test was used to determine the 
association between tooth and instrument type as well as 
instrument type and technique of retrieval.

Results and Discussion

A total of 18 instrument separations and retrievals 
took place in the institution from December 2019 to 
March 2020. Maximum number of instruments separated 
in maxillary anteriors (33.3%), followed by maxillary 
molars and mandibular anteriors (22.2% each), followed 
by mandibular molars (16.7%) and least by maxillary 
premolars (5.6%) [Figure 1].

50% of the instruments fractured were rotary NiTi 
files; 22.2% were H files; 11.1%were K files and 16.7% 
were others (including reamers, broaches, etc) [Figure 
2]. 

The most common technique of retrieval of 
separated instruments in this study was by ultrasonics 
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(44.4%), followed by mechanical technique(33.3%), 
and least by manual technique (22.2%) [Figure 3].

There was no significant association seen between 
the tooth and type of instrument fractured (p<0.05). All 
K files fractured in maxillary anteriors. Most rotary files 
fractured in mandibular anteriors and all molars. [Figure 
4]. 

There was no significant association observed 
between the type of instrument fractured and technique 
of retrieval (p<0.05). All H files were retrieved 
ultrasonically. Most rotary files were retrieved with 
ultrasonics or mechanically [Figure 5].

The intracanal breakage of root canal instruments 
causes endodontists considerable anxiety 20. This 
is because this unfortunate event is associated with 
many complications ranging from post operative 
pain to large periapical inflammation, infections and 
swelling. Inflammatory markers can be used to assess 
the periapical inflammation present. Recently, MMP-
3 gene expression was shown to have higher levels 
in inflammatory conditions 21. Post operative pain 
may also arise due to various other factors including 
method of instrumentation used, irrigants, irrigation 
techniques22, obturation techniques, sealer used, etc. In 
case of retaining the fractured fragment, the treatment 
outcome is not always predictable even after sufficient 
disinfection of root canals. Hence the best outcome is 
achieved on removal of the separated fragment 23.

In this study, a total of 18 instruments were 
separated from which 33.3% were separated in 
maxillary anteriors, 22.2% in maxillary molars and 
mandibular anteriors, 16.7% in mandibular molars and 
5.6% in maxillary premolars. This is in contradiction 
to the previous studies which stated that molars have 
higher incidence of instrument separation 24,25. In a 
study done by Ungerechts et al, a higher frequency 
of instrument fracture was found in molars (1.8%) 
compared with premolars (0.7%) and incisors (0.3%) 
24. A higher incidence in these teeth may be due to the 
fact that molars usually show the presence of curved 
canals or calcifications. This may be a predisposing 
factor for excess fatigue on the instrument causing it 
to fracture. Various techniques have been described 
in literature to negotiate calcified canals that may help 
reduce the incidence of instrument separation 26. The 

reason for a contradictory finding in our study could be 
the small sample size which has skewed the data towards 
anteriors. Maxillary and mandibular anteriors are most 
prone to dental trauma which may require endodontic 
treatment. Even severely traumatized teeth including 
avulsion can be saved by reimplantation if extraoral 
dry time is minimal. For this, various storage media are 
recommended 27. In cases of mild trauma involving Ellis 
Class 1 and 2 fractures, endodontic treatment may not be 
necessary. A survey was done to assess the modalities of 
treatment for such teeth by dental practitioners 28.

When the type of instrument fractured was analyzed, 
50% of the fractures occurred in rotary instruments while 
the other half was stainless steel. Out of these, 11.1% 
were K files, 22.2% were H files and 16.7% were others 
including reamers, broaches, etc. This is in accordance 
with a study by Iqbal et al in 2002, which stated that 85% 
of files fractured were NiTi rotary files while 15% were 
stainless steel 16. It is in contradiction with a study by 
Ungerechts et al which stated that most of the fractured 
instruments were K reamers, K files, K flex (71%) and 
NiTi instruments (18.4%) 24. This may be due to the fact 
that almost 70% of the RCTs done in the institution are 
done by postgraduates who use rotary files and hence the 
recorded instrument separation is more for rotary files.

Ultrasonics were used for instrument retrieval 44.4% 
of the time. 33.3% used mechanical technique while 
22.2% used manual technique. This is in accordance 
with an article by Nagai et al and Nimet et al which 
stated that ultrasonics are one of the best techniques of 
instrument retrieval endodontics. 29,30 The reason for 
this may be that most post-graduate students trained for 
instrument retrieval have easy access to ultrasonics and 
endodontic microscopes in the institution. The manual 
technique involves the use of hand files (H- files), 
spoon excavators or various gripping devices like fine 
hemostats, pin pliers or Stiglitz forceps. Except for H- 
files that may be inserted into the root canals, all of the 
others are applicable only for fragments that extend into 
the pulp chamber31. Mechanical techniques include the 
use of extraction tubes, Messaran technique, canal finder 
system, etc.

No significant association was observed between 
the tooth and the type of instrument fractured. Previous 
studies have shown that cyclic fatigue increases with 
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increase in curvature of canals. This increases the 
tendency of rotary fi les to fracture in curved canals such 
as mesial canals of lower molars, disto buccal canals of 
upper molars, premolars, etc. 32

No signifi cant association was observed between 
the type of instrument fractured and method of retrieval, 
although a slight predilection of using ultrasonics for 
retrieval of stainless steel fi les was observed.

The limitation of this study is that it is restricted 
to a single small population in a confi ned geographical 
area. The sample size is too small to make any strong 
conclusions. The data was retrospectively collected 
in a small time frame of four months. This may have 
increased the bias of the study. Hence more long term 
research needs to be done in this subject on a larger 
population for the conclusions to be generalized. 

Figure 1: Bar graph representing the percentage distribution of teeth in which instrument separation 
had occurred. Pink bar represents maxillary anteriors, blue bar represents maxillary premolars, green 
bar represents maxillary molars, red bar represents mandibular anteriors and purple bar represents 
mandibular molars. Maximum separation occurred in maxillary anterior teeth (33.3%), followed by 

maxillary molars and mandibular anteriors (22.22% each), mandibular molars (16.7%) and maxillary 
premolars (5.6%).
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Figure 2: Bar graph representing the percentage distribution of type of instrument separated and retrieved. 
Maximum separations of rotary fi les were seen (50%), followed by H fi les (22.22%). 11.11% separations 

were of K fi les and 16.67% were other instruments including reamers, broaches, etc.

Figure 3: Bar graph representing the percentage distribution of techniques used for retrieval of separated 
instruments. Blue bar represents ultrasonics, green bar represents mechanical techniques and orange bar 

represents manual techniques. Maximum instrument retrievals were done by ultrasonics (44.4%), followed 
by mechanical techniques (33.3%) and manual technique (22.2%).
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Figure 4: Bar graph representing association between tooth and type of instrument separated. Type of 
instrument separated was represented on the X axis and the number of instruments separated in each 

tooth was represented on the Y axis. Pink bar represents maxillary anteriors, blue bar represents maxillary 
premolars, green bar represents maxillary molars, red bar represents mandibular anteriors and purple 

bar represents mandibular molars. Association was statistically insignifi cant (p=0.342), although maximum 
rotary fi le separated in mandibular anteriors and all K fi les fractured in Maxillary anteriors. Chi square test 

was used to analyze the association.

Figure 5: Bar graph representing the association between type of instrument separated and technique of 
retrieval. Type of instrument was represented on the X axis and the number of instruments retrieved for 

each technique of retrieval was represented on Y axis. Blue bar represents ultrasonics, green bar represents 
mechanical techniques and orange bar represents manual techniques. Association was statistically 

insignifi cant (p=0.176), although H fi les were retrieved by ultrasonics and the mechanical techniques were 
used more commonly for retrieval of rotary fi les. Chi square test was used to analyze the association.
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Conclusion

Within the limitations of this study no significant 
association was observed between the tooth and type 
of instrument separated during the root canal treatment. 
Additionally, no significant association was observed 
between the instrument fractured and the method of 
retrieval.
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Abstract
Desquamative gingivitis (DG) is a term indicating epithelial desquamation, erythema, erosion and/or 
vesiculobullous lesion of the attached and marginal gingiva. The lesions of DG mainly involve the buccal 
aspect of the gingiva. The term desquamative gingivitis is not a specific diagnosis , but describe several 
mucocutaneous disorders major of which are oral lichen planus (OLP), mucous membrane pemphigoid 
(MMP), pemphigus vulgaris (PV). The aim of the study was to assess the prevalence and incidence of 
desquamative gingivitis among the patients visiting the outpatient department of periodontics at a private 
teaching hospital , Chennai, India. This is a descriptive study which was performed under a university 
setting in which the data of patients who were diagnosed with desquamative gingivitis in the department 
of Periodontics at a private teaching hospital, Chennai from June 2019 to March 2020 was collected by 
reviewing patients records and the analysis of data of 86000 patients was done. The collected data was 
compiled , reviewed, tabulated and imported to SPSS software (version 22.0) for statistical analysis. The 
prevalence of desquamative gingivitis was found to be less 0.1% and had a female predilection (67%) and  
patients between 50 to 60 years of age were more commonly affected by DG. Most cases of DG presented 
with burning sensation in the mandibular gingiva (50%) . The most common treatment of DG  was found 
to be pharmacotherapy mainly corticosteroids (50%) . Thus the knowledge of prevalence of desquamative 
gingivitis and correlation with various parameters is essential in dental practice for clinical implementation. 

Keywords: Desquamative gingivitis; systemic conditions; erythema ;corticosteroids

Type of manuscript : Original Study

Introduction

The current classification system for periodontal 
diseases and conditions includes, ‘‘gingival 
manifestations of systemic conditions’’ among 
the non plaque–induced gingival disorders 1,2. 

Desquamative gingivitis (DG) is a term indicating  
epithelial desquamation, erythema, erosion, and/or 
vesiculobullous lesions of the attached and the marginal 
gingiva3. The Lesions  mainly involve the buccal aspect 
of the gingiva of the anterior teeth in a diffusive pattern , 
but can also occur at any site in the gingiva with variable 
extent 4,5. The term ‘‘desquamative gingivitis’’ is not a 
specific diagnosis, but describes several mucocutaneous 
disorders and systemic conditions 6. It has been reported 
that there is an association of DG with oral lichen 
planus (OLP) , oral lichenoid lesions (OLL), pemphigus 
vulgaris (PV),  mucous membrane pemphigoid (MMP), 
paraneoplastic pemphigus (PNP), erythema multiforme 
(EM), graft versus host disease (GVHD), lupus 
erythematosus (LE), epidermolysis bullosa acquisita 
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(EBA), linear immunoglobulin A (IgA) disease (LAD), 
foreign body gingivitis, plasma cell gingivitis, chronic 
ulcerative stomatitis, dermatitis herpetiformis, and 
psoriasis7 . Besides their heterogeneous nature, all 
of these disorders share two features in common : an 
immune mediated pathogenesis and possibly a common 
clinical appearance, that is the so-called ‘‘desquamative 
gingivitis’’. DG is very often associated with mucous 
membrane pemphigoid (MMP)8–10 , followed by oral 
lichen planus (OLP)11,12 and PV13–15. Overall, MMP, 
OLP, and PV are the most common causes of DG, with 
the first two accounting for 80% of the cases 16–18.

DG may represent an early sign of these disorders, 
which is important for the early detection and 
management, as many of these diseases are systemic 
in nature and are associated with a high morbidity and 
poor prognosis19 . However , there is no evidence that 
DG per se can cause loss of attachment and alveolar 
bone destruction 20–22. DG can present as a wide range 
of oral and gingival symptoms that can significantly 
compromise a patient’s oral hygiene and represents a 
potential risk factor for long-term periodontal health . 
The gingival features vary from erythema to erosive and/
or  ulcerated areas. Intact vesicles or bullae can also occur 
but usually rupture quickly in the mouth 23,24.  When 
lesions of DG are recognized, the  first step is to record 
a proper medical history. The onset and progression of 
the gingival lesions should be investigated carefully 
because most disorders associated with DG have a 
subacute onset, and the patient is generally unaware of it 
especially in cases of OLP and MMP while patients with 
PV will have a period in which symptoms and lesions 
arise 14,25.

Careful clinical examination of the oral mucosa 
is extremely important in assessing DG-associated 
disorders 26–29. It is important to look for oral lesions with 
a specific appearance that will help in clinical diagnosis 
of different DG associated disorders30 particularly for 
OLP lesions as they may generally involve multiple 
oral sites and show characteristic features 31–33. Each 
DG associated disorder is characterized by different oral 
and systemic implications 34–36. The treatment for DG is 
aimed at controlling the lesions and their symptoms thus 
preventing disease progression 37–39. Supportive care is 
always important and includes hydration 40,41, nutritional 
support and elimination of precipitating factors 6,42–44 .

The purpose of the study was to associate age and 
gender of the patients who have desquamative gingivitis 
with chief complaint, symptoms, site affected, habits of 
the patient, past medical history , drug history, clinical 
appearance of different parts of the  oral cavity which 
will aid the clinician to be prudent for overall evaluation 
of the patient and then execute treatment planning. 

Materials and Method

This was a descriptive study which was performed 
in a university setting where the required data of patients 
who were diagnosed with desquamative gingivitis in 
the department of Periodontics at a private teaching 
hospital, Chennai from June 2019 to March 2020, was 
collected by reviewing patients records and the analysis 
of data of 86000 patients. The collected data was cross 
verified using photographs, reviewed by a reviewing 
expert and tabulated in Microsoft excel . The Sample 
size of the total number of patients diagnosed with 
gingivitis was n = 34859 of which patients diagnosed 
with desquamative gingivitis was hound to be n= 6 . 
The ethical approval of the current study was obtained 
from the institutional ethical board (Ethical approval 
number : SDC/SIHEC/2020/DIASDATA/0619-0320) 
. The tabulated data was imported to SPSS software 
( statistical package for social studies ) version 22.0 ( 
IBM corporation )  for statistical analysis . To minimize 
sampling bias, collection of data was done by simple 
random sampling methods within the university. There 
is high internal validity and low external validity . The 
study included patients with healthy gingiva, gingivitis 
and lesions associated with desquamative gingivitis. 
Incomplete , censored and repeated data were excluded 
from the study.

Results and Discussion

The current study shows that gingivitis (71%) is the 
most common finding and prevalence of desquamative 
gingivitis (DG) is less than 0.1% [Figure 1] . There is 
female predilection (67%) indicating that females are 
most commonly affected with DG [Figure 2] . Figure 3 
shows that patients of 50 to 60 years of age are commonly 
affected with DG. The most common chief complaint 
associated with patients with DG is the burning sensation 
of the gingiva (50%) followed by pain (33%) and 
bleeding (17%) . In most of the patients the mandibular 
gingiva was the common site to be affected (50%) while 
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33% of the patients presented with lesion in both maxilla 
and mandible. The maxilla was the least common 
site to be affected (17%) . The duration of symptoms 
associated with DG ranged from several days to years. 
Most patients showed symptoms for a duration of 1 year 
(50%) while few had duration of about 1 to 3 months 
(33%) and 1 to 10 days (17%) .  All the patients had  lip 
biting and mouth breathing habits. 33% of the patients 
had past medical history and drug treatment history 
for diabetes and hypertension . Most patients showed 
clinically healthy alveolar mucosa (50%) while an equal 
number of patients showed red and white lesions (17%) 
. 17% of the patients showed clinically healthy gingiva 
while 83% of the patients showed red , infl amed and soft 
gingiva with the absence of stippling . 50% of the patients 
showed clinically healthy mucosa , while the mucosa of 

50% of the patients showed frictional keratosis , white 
striations with red pigmentation  or  erythematous area . 
The clinical examination of the tongue , fl oor of mouth, 
palate and other sites were normal. The most common 
treatment for DG is pharmacotherapy (50%) followed 
by scaling and curettage (33%) and proper diet intake 
(17%) . Corticosteroids was the treatment of choice for 
50% of the patients . 33% of the patients required no 
treatment while 17% of the patients were advised to take 
proper diet [Figure 4]. Figure 5 shows the association 
of age, gender and chief complaint of the patients 
with desquamative gingivitis. Burning sensation of the 
gingiva was more common among males (66.6%) than 
in females (33.3%) and bleeding and pain of gingiva 
were only experienced by females (100%) and not males 
[Figure 5].

 
 F igure 1 : The pie chart depicts the prevalence of desquamative gingivitis among patients visiting the out 
patient department of periodontics at a private teaching hospital in chennai. Blue denotes gingivitis , red 
denotes healthy gingiva and green denotes desquamative gingivitis and lichen planus. The prevalence of 

desquamative gingivitis is found to be less than 0.1%. 
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Figure 2 : The pie chart depicts the  prevalence of desquamative gingivitis between different gender of 
patients visiting the out patient department of periodontics at a private teaching hospital in chennai. Blue 

denotes  males and red denotes females. There is a high prevalence of desquamative gingivitis among 
the females . However, this is not statistically signifi cant (Chi square test; p =0.414 ; p>0.005; Hence not 

signifi cant)

 
Fig ure 3 : The bar graph depicts the prevalence of desquamative gingivitis among different age groups of 
patients visiting the out patient department of periodontics at a private teaching hospital in chennai. The 
frequency of the number of patients is plotted on the Y axis on a scale of 0 to 4 and the age of the patients 
is plotted along the X axis on a scale of 30 to 80. Desquamative gingivitis was found to be more prevalent 
among individuals of age between 50 to 60 years. However, this is not statistically signifi cant  (Chi square 

test ; p =0.955 ; p>0.005; Hence not signifi cant)
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 Figu re 4 :The pie chart depicts the pharmacotherapy for treating desquamative gingivitis at a private 
teaching hospital in chennai. Blue denotes no medication, red denotes corticosteroids and green denotes diet. 

Corticosteroids was found to be the treatment of choice for desquamative gingivitis . 

Figure 5: The bar graph depicts the percentage association of age , gender and chief complaints of the 
patients with desquamative gingivitis. The gender of the patient was plotted along the X axis and age of the 
patients was plotted along the Y axis. Blue denotes burning sensation of the gingiva, red denotes bleeding 

of the gingiva and green denotes pain. It is evident that burning sensation of the gingiva was more common 
among the males than in females and bleeding and pain of gingiva were only experienced by females and not 

males. Pearson’s chi square value p=0.199; statistically not signifi cant (p>0.05). 
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 GENDER AGE CHIEF 
COMPLAINTS SITE DURATION

Chi-Square .667a .667b 1.000c 1.000c 1.000c

df 1 4 2 2 2

Asymp. Sig. .414 .955 .607 .607 .607

a. 2 cells (100.0%) have expected frequencies less than 5. The minimum expected cell frequency is 3.0.

b. 5 cells (100.0%) have expected frequencies less than 5. The minimum expected cell frequency is 1.2.

c. 3 cells (100.0%) have expected frequencies less than 5. The minimum expected cell frequency is 2.0.

Table 1 :The table shows the chi square test for gender , age , chief complaint of patients with desquamative 
gingivitis , site affected and duration of desquamative gingivitis at private College Hospital in Chennai. It is evident 
that they are statistically not significant (p>0.005). 

Desquamative gingivitis is a clinical finding with 
several etiologies. Among the etiology, the  most 
common etiologies are oral lichen planus, cicatricial 
pemphigoid, and pemphigus vulgaris, although various 
other differential diagnoses exist. The presence of 
desquamative gingivitis often results in poor oral 
hygiene whose consequences include periodontitis and 
tooth loss. Though certain mucosal findings may directly 
suggest the presence of a particular diagnosis, a thorough 
history, physical examination, and appropriate dermato 
pathological and immunopathologic assessment is 
necessary for narrowing this broad differential diagnosis.

In our current study shows desquamative gingivitis 
was less than 0.1 %  [Figure 1] . This is in concordance 
the study conducted by La Russo L et al., who stated that 
only 125 patients reported with clinical features of DG 
from the year 2004 to 2007 7. The decreased prevalence 
of lesions associated with desquamative gingivitis may 
be due to the improvement in the tools and techniques for 
immunologic analysis. Advancements in the knowledge 
and clinical practice, with a better understanding of 
the pathogenesis of the disorders associated with 
desquamative gingivitis and improved immunologic 
evaluation may have contributed to a decrease in the 
number of cases of desquamative gingivitis 45.

Our study showed female predilection which 
indicates that desquamative gingivitis was more common 
in females (67%) than in males (33.3%) [Figure 2]. The 
chi square test values of the prevalence of desquamative 
gingivitis among different genders was found to be 
statistically not significant (p>0.005) [Table 1]. This is 
in agreement with the studies conducted by Carbone M 
et al., and Skalvounou A et al.,46,47 . Studies show that 
prevalence of disimmune disorders were more common 
in females47. The increased prevalence of desquamative 
gingivitis among females may be attributed to the 
hormones such as oestrogen and progesterone which 
changes in its levels during puberty, pregnancy, 
menstruation and menopause in females48. Other reasons 
may be due to intake or oral contraceptives, genetics and 
stress. Literature states that stress causes the decrease in 
saliva secretion thereby aids in the formation of dental 
plaque49.

Desquamative gingivitis was found to be more 
common in patients of 50 to 60 years of age . The chi 
square test value of the prevalence of desquamative 
gingivitis among different age groups was statistically 
not significant (p>0.005) [Table 1]. This is in accordance 
with the study conducted by Sklavounou A et al., who 
stated that desquamative gingivitis is more common in 
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middle age and elderly females 47. Carbone M et al., and 
seen in ages between 60-80 years46. Age is an important 
factor not only for diagnosis but also for formulating the 
treatment. It is also a differential parameter, considering 
the fact that some diseases have their onset in a specific 
age group. The conditions associated with DG usually 
have a peak of incidence between the fourth and sixth 
decade of life. Reports show that cases of children and 
adolescents are very uncommon 50–52. The incidence 
of desquamative gingivitis in elderly people may be 
attributed to the poor diet intake, changes in salivary 
gland and salivary secretion and changes in the oral 
mucosal membrane. 

The most common chief complaints of patients 
with DG in our data analysis was found to be the 
burning sensation of gingiva (50%) followed by pain 
(33.3%) and bleeding of the gums (16.7%) being the 
least common .The chi square test value for the chief 
complaint of patients diagnosed with desquamative 
gingivitis were statistically not significant (p>0.005) 
[Table 1]. Burning sensation was more commonly 
seen among the male patients (66.6%) while bleeding 
and pain was experienced by only female patients and 
not male patients .Dommy Aet al.,in his study reported 
that the most common chief complaint was burning 
sensation which is aggravated on consumption of 
spicy food53 .Non plaque induced gingival erythema, 
gingival desquamation and intra oral  lesions are major 
diagnostic criteria for DG which may be the cause of 
the burning sensation, pain and bleeding associated with 
DG. According to the study conducted by Leao J.C et 
al., Gingival soreness was the chief complaint of 92% of 
the patients while few patients complained of ulceration 
of oral mucosa (5%) 54.  

Our study shows that the lesions associated with 
DG were most commonly found in mandibular gingiva 
(50%) and least common in maxillary gingiva (16.7%) . 
33% of the lesions involved both maxilla and mandible 
.The chi square test value for the site of occurence of 
desquamative gingivitis was statistically not significant 
(p>0.005) [Table 1]. Literature cited immune mediated 
disorders , most commonly affecting the buccal mucosa, 
tongue, gingiva, and labial mucosa of the mandible 
while the involvement of the palate, floor of the mouth, 
and upper lip are uncommon 55. The study conducted by 
Carbone M et al., shows contradictory results stating that 

the maxilla is more commonly affected46. Ziskin D.E et 
al., and Dommy A et al., stated that the lesions may be 
present throughout the entire gingiva in the form vesicles 
or bullae 53,56. The contradictory results may be due to 
the smaller sample size and difference in geographic 
area and ethnicity in our study. 

The duration of symptoms of desquamative 
gingivitis was 1 to 10 days in most of the patients (50%) 
in our study. The chi square test value of the duration 
of symptoms of desquamative was statistically not 
significant (p>0.005) [Table 1]. The duration varied 
between studies conducted by different authors 53,54. 
This may be due to the smaller sample size , usage of 
medication by the patient ,presence of systemic diseases 
and the difference in the duration of symptoms of various 
lesions associated with desquamative gingivitis. 

All the patients reported with DG were found to 
have the habit of lip biting and mouth breathing and 67% 
of the patient presented with past medical history and 
drug history associated with diabetes and  hypertension 
. Mouth breathing causes constant drying of the oral 
cavity, increased viscosity of saliva and loss of cleansing 
action  which results in plaque deposits causing gingival 
inflammation which can lead to the manifestation of 
the underlying systemic mucocutaneous disorders  . 
Studies have to be done to see for any direct correlation 
of these habits and Underlying pathology which results 
in the manifestation of the systemic condition on the 
gingiva. The first diagnostic step in identification of 
lesions associated with DG consists of taking careful 
medical history. The need for a detailed history is 
to help in the correct diagnosis of lesions associated 
with desquamative gingivitis as the diagnosis may be 
difficult and complicated. Determining etiologic factors 
that cause the lesions and arriving at the diagnosis of 
the underlying systemic disease can take a long time.  
The onset and progression of gingival lesions should be 
carefully investigated as most disorders associated with 
DG have a subacute onset, and the patient is generally 
unaware of it (especially OLP and MMP) 57–59. The drug 
history of the patient plays an important role as local 
hypersensitive reactions may be caused due to several 
drugs , mouthwashes and even tooth pastes, which 
may play a causative role in few patients. Drugs such 
as aspirin, alpha blockers, chemotherapy medications, 
phenytoin and sulpha drugs cause mouth sores which 
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may exacerbate the lesions. Medications which can 
induce antimetabolic injury of oral mucosal epithelium 
include chemotherapeutic agents and few medications 
are found to cause stomatitis and oral ulcers. 

Proper intraoral examination is required for the 
correct identification of various lesions associated with 
desquamative gingivitis60. The study showed that 66% 
of the patients were found to have clinically healthy 
alveolar mucosa while an equal number of patients 
were found to have red and white lesions .The alveolar 
mucosa is a thin, non keratinized mucosal layer covering 
the alveolar process of the maxilla and the mandible 
and is loosely attached to underlying bone and is 
continuous with the mucosa of the cheek, lips, tongue, 
and palate. Most red lesions of the oral cavity may be 
inflammatory in nature while some may be caused due 
to trauma, nutritional deficiencies and genetics. Red and 
white lesions are caused due to the necrosis of the oral 
epithelium. Ziskin D.E et al., and Dommy A et al., stated 
the presence of large vesicles and multiple bullae 53,56. 

In the current study, 83% of the patients presented 
with red, inflamed and soft gingiva with absence of 
stippling which is a common indication of periodontal 
disease. Leao J et al., and Robinson N.A et al., reported 
that most patients presented with gingival erythema and 
areas of gingival desquamation 54,61. Lo Russo L et al., 
reported 1 case of DG with no oral symptoms 7,62. Most 
of these conditions associated with DG presents with a 
similar clinical appearance of the gingiva and can be only 
distinguished from each other by histologic presentation. 
This appearance of the gingiva in desquamative gingivitis 
may be due to the release of proinflammatory cytokines 
such as the tumour necrosis factor alfa, interleukin-1 
and recruitment of inflammatory cells which causes the 
inflammation of the gingiva . These cytokines may also 
upregulate matrix metalloproteinases, which break down 
collagen and lead to the loss of periodontal attachment 
and bone destruction63. Reduced oral hygiene caused 
by gingival discomfort and bleeding on flossing which 
leads to dental plaque accumulation  aggravates the 
clinical severity of inflammation64.

The clinical presentation of desquamative gingivitis 
involves the gingival alteration which is not associated 
with biofilm formation and is framed within the gingival 
manifestations of systemic conditions. According to 

the clinical affectation, desquamative gingivitis can 
be distinguished into two types; one which are Mild 
forms, that are acute in nature and are characterized 
by the presence of erythema and mild desquamation 
without ulceration. On the other hand severe forms 
have erythema, desquamation, and painful ulcerations 
that affect the free and adhered gingiva65 . The clinical 
characteristics of the disease varies according to the type 
and severity of the lesions. 

Equal number of patients presented with normal 
and abnormal mucosa . Abnormal mucosal lesions may 
present as erythematous plaques in different areas of 
the oral mucosa. They may be due to infectious agents, 
metabolic disorders, endocrinopathies, neoplasms, 
developmental abnormalities, genetics, immunological 
disturbances and even injuries. Dommy A et al., and 
Maderal et al., in their study, stated that the mucosa 
is usually presented with erythema which is most 
frequently presented in sites such as  the buccal mucosa 
53,66. Abnormal mucosal lesions may mostly occur due 
to lesions associated with erythema multiforme 67,68. 
Lesions begin as areas of erythema with edema and 
progresses to erythematous plaques and bullous and 
erosive lesions with pseudomembrane formation. 

Pharmacotherapy was the common treatment in most 
of the patients (50%) followed by scaling and root planing 
(33.3%) . This is in accordance with the study conducted 
by Nisengard R.J et al., who stated that pharmacotherapy 
is the most common and effective treatment followed by 
scaling and root planing and atraumatic oral hygiene 69–

71. The reason for the use of pharmacotherapy is that the 
systemic and topical pharmacological management of 
the underlying condition may contribute to improve the 
oral hygiene thereby reducing the overall inflammation. 
Other oral hygiene procedures must be atraumatic, as 
any mechanical and traumatic procedures may induce 
the exacerbation of lesions 11,72.

The use of corticosteroids was the most common 
medication (50%) while 16.7% of the patients were 
prescribed a proper diet [Figure 4]. Nisengard R.J et 
al., had stated that corticosteroids is the treatment of 
choice for desquamative gingivitis 69,73,74 .Topical 
corticosteroids such as hydrocortisone hemisuccinate 
and triamcinolone acetonide are the mainstay of therapy 
desquamative gingivitis and lesions associated with 
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it as these gingival lesions are often recalcitrant to 
therapy.  The reason for the use of corticosteroids is 
that they are involved in a wide range of physiologic 
processes including stress response, immune response 
and regulation of inflammation . Topical corticosteroids 
must be considered a treatment of choice unless the 
disease is very extensive. Systemic therapy is considered 
for those with severe refractory disease 75.

Overall, desquamative gingivitis is a rare condition 
affecting majorly the female population in their fifth 
and sixth decade of life due to several reasons such as 
lack of nutrition, systemic illness and ill fitting dentures 
. Most patients complain of the burning sensation of the 
gingiva and pain which may be due to the desquamative 
nature of the lesions. The lesions were more commonly 
present in the mandibular gingiva and presented with 
symptoms from 1 to 10 days. The duration of symptoms 
may largely depend on the sample size of population 
, the past medical history of the patients and intake of 
medications by them. Lip biting and mouth breathing 
habits were associated with all the patients with DG and 
are found to cause the dryness of the mouth, decreased 
viscosity of saliva and loss of self cleansing ability. 
The intra oral examination revealed that the majority of 
the patients showed clinically healthy alveolar mucosa 
while an equal number of patients presented with red and 
white lesions which may be due to the atrophy of the oral 
mucous membrane . Majority of the patients showed red, 
inflamed and soft gingiva with the stippling indicating 
the presence of disease. Pharmacotherapy was the most 
common treatment in most of the patients as it helps in 
the management of the underlying disease, followed 
by scaling and root planing. The use of corticosteroids 
was the most common and effective medication used for 
DG as they are involved in a wide range of physiologic 
processes including stress response, immune response 
and regulation of inflammation  . 

The study was geographically limited and 
predominantly consisted of the South Indian population. 
Data which were unclear were excluded thereby reducing 
the sample size. Within the limit of the study , it was 
found that desquamative gingivitis presented in less than 
0.1% of the patients,  majorly affecting females of age 
50 to 60 years .  To ascertain the results of this study 
and to increase the level of significance, the sample size 
and the geographic area of coverage should be extended 

to at least most parts of South India. Conducting a 
multicentered study with extended geographic area 
and wide range of population in future we can obtain 
better results.  Establishing the proper diagnosis is an 
absolute prerequisite for the effective treatment of the 
underlying disease in DG patients. Thus this knowledge 
of prevalence of DG and correlation with various 
parameters is essential in a dental practice for clinical 
implementation. 

Conclusion 

Desquamative gingivitis may be the clinical 
manifestation of a mucocutaneous disease process 
that recapitulates its pathogenesis in the mucosa of the 
oral cavity. Recognition of DG as a clinical sign of a 
mucocutaneous disease provides the alert clinician 
with a valuable diagnostic asset Thus the  regular and 
thorough examination of the oral cavity in such patients 
is of paramount importance. Finally, establishing the 
proper diagnosis is an absolute prerequisite for effective 
treatment of the underlying disease in DG patients. In 
addition to topical or steroid treatment, elimination of 
DG requires excellent oral hygiene and replacement of 
any intraoral ill‐fitting prosthesis.
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Abstract 
Alveolar ridge defect may occur due to injury,trauma,normal healing after extraction, denture wear and 
periodontitis. Based on sibert’s classification, it can be classified into three classes: class I (buccolingual loss 
of tissue), class II (apico coronal loss of tissue) and class III (both loss of tissue). It is important to close the 
ridge defect by replacing the tooth loss and to achieve good esthetic, phonetic and mastication. The aim of 
this study was to assess the prevalence of alveolar ridge defects using seibert’s classification among partially 
edentulous patients.This study was conducted in a university setting among the outpatient population of a 
dental college.We reviewed patients records and analysed the data of 86000 patients between June 2019 and 
March 2020. 32,837 patients data were included from 86000 patients and were assessed and the data was 
tabulated in excel and later was imported to SPSS software by IBM and descriptive statistics were done 
and results were analysed graphically. The statistical analysis were performed using chi-square test.Based 
on the results, 50.5% males,51.4% females and 40% transgender have class I alveolar ridge defects; 0.7% 
male,0.8% females and 0% transgender have class II alveolar ridge defects;1.3 % males,1.4% females and 
0% transgenders have class III alveolar ridge defects; 47.5% males, 46.4% females and 60% transgender 
have normal edentulous ridge.To conclude, the Sibert’s classification helps in suggesting a proper treatment 
plan for the patient to ensure that the treatment outcomes turn out to be successful.

Keywords- edentulous, sibert’s classification,alveolar ridge,esthetics

Introduction

Prosthodontists may face challenges in treating 
patients with alveolar ridge defect in partially edentulous 
patients 1.Local alveolar ridge defect can be seen as 
a deficient volume of limited extent of soft tissue and 
bone within the alveolar process. The edentulous space 
may be due to loss of tooth, due to trauma during 
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extraction or congenital defects which eventually leads 
to alveolar bone loss. This loss in the alveolar bone 
causes the intrusion of the overlying soft tissue during 
healing which ultimately creates contours 2 .These 
contours possess difficulty in fabrication of prosthesis 
from an aesthetics point of view. 3 It also leads to food 
impaction and difficulty in speech due to percolation of 
saliva.4 As a prosthodontist, it is required to replace the 
missing tooth and close the ridge defect for patients, for 
achieving aesthetics, kinetics, phonetics and mastication 
5. A variety of ridge deficiency classification have been 
described pertaining to both hard and soft tissue defects. 

Siberts (1983) presented a classification of ridge 
defects to assess deficiencies in form, function and 
aesthetics(6). This classification takes into account both 
hard and soft tissues 7,8. Siberts class I defects describe 
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ridges deficient in the horizontal dimension. Siberts 
class II defects describe ridges deficient in the vertical 
dimension 9. Sibert’s class III defects include ridges 
deficient in both the horizontal and vertical dimensions 
10. Few studies have been done on the prevalence of 
alveolar ridge defect using seibert’s classification.

Treatment of alveolar ridge defects includes 
ridge augmentation proposed by Langer, Kaldhal et 
al., and Calanga.11It can be classified into soft tissue 
augmentation and hard tissue augmentation procedure6. 
Soft tissue augmentation procedure is the roll technique 
for Class I alveolar ridge defects, interproximal graft 
technique and free gingival graft for Class II alveolar 
ridge defects and class III alveolar ridge defects.6,12 
Ridge augmentation is mostly done for Class I 
alveolar ridge defects.For ClassII and ClassIII alveolar 
ridge defect, bone augmentation technique by either 
autogenous grafts, allografts, or xenografts is done13.
Other treatment modalities include removable partial 
denture, fixed partial dentures and Andrew’s bridge. 13 
Few studies have been done on the prevalence of alveolar 
ridge defect using Siebert’s classification on fixed partial 
denture patients. Many studies have presented case 
reports on various treatment options for alveolar ridge 
defects.Therefore, the purpose of the study is to assess 
the prevalence of Siberts classification among partially 
edentulous patients  to achieve good treatment outcomes 
for the different ridge defects.10,14,15

Materials and Methods

Sample Collection: 

This study is in a university setting, it is a cross 
sectional retrospective study. the different advantages 
for taking up a study in university setting easy retrieval 
of records, the available data is from the same ethnicity. 
The disadvantages being the study is located in one 
geographical location, Limited population and same 
ethnicity. We reviewed patients records and analysed the 
data of 86000 patients between June 2019 and March 
2020.32,837 patients data were included out of 86000 
patients the study was approved by the university ethical 
committee. Patients who were completely edentulous 
were excluded from this study. Meanwhile, single 
partially edentulous site, multiple partially edentulous 
site, excessive ridge defect, and anterior or posterior 
ridge defect were included in this study. The alveolar of 

the patient is classified based on the siberts classification.

Sample Size:

 Total of 32,832 patients is included in this study

Statistical Analysis

The data collected was tabulated in excel and 
was then imported to SPSS software by IBM. then, 
descriptive statistics was computed. Chi-square test 
was done. The chi-square test was used to compare 
the data and check for the distribution at 0.05 level 
of significance for effect of statistical significance.
Results were analysed graphically, for both frequency 
distribution and statistical significance.

 Results And Discussion

In this study, 43.97% males and 34.78% females 
have class I defects. 0.49% male and 0.49% females 
have class II defects. 1.3 % males,1.4% females and 
0% transgenders have class III defect; 0.90% males and  
0.74% females have normal edentulous ridge.( Figure 3)

Normal ridge is seen more in younger age and class 
I ridge more after 40 years whereas, in transgender 
below 35 years, more number of class I defect is seen 
and above 35 years, more number of normal ridge is 
prevalent.(Figure 2)Males in the age group of 1 to 15 
years mostly have normal edentulous ridge, 15 to 30 
years both class I defect as well as normal ridge is 
equally prevalent. After 30 years class I defect is more 
prevalent than other defects. Females of all age groups 
have equal prevalence of normal, class I ridge16. This 
study shows the prevalence of alveolar ridge defect 
according to Seibert’s Classification. Siebert,  classified 
the alveolar ridge defect according to the presence of 
deficiencies in form, function, and esthetics. 17,18In these 
studies, normal ridge  had the most number of incidence, 
followed by Class I and Class II with least prevalence was 
class III. According to these studies also, male gender 
has high prevalence in having alveolar ridge deformities 
with 54.5% and also patients in the age within 40–49 
years old have a high incidence of alveolar ridge defect 
with 50.9%. However, no study has been done on the 
correlation of alveolar ridge defect with age and gender.
Modification of Siebert’s classification was introduced 
by Allen et al. 19 in the year 1985 which included the 
magnitude of the ridge: This classification was meant to 
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aid in the treatment planning and prognosis of the patient 
with alveolar ridge defect. The main problem of alveolar 
ridge defect is anterior tooth loss ,which is  difficult to 
treat  due to esthetic factors 12,19. 

Besides, other problems might also be encountered 
such as lack of emergence profile, lack of root eminence, 
lack of marginal gingiva, and presence of black triangles 
in interdental papillae area which is a hindrance 
esthetically 20. Black triangles can be described as dark 
appearance of alveolar tissue above the pontic 21.The 
main reason for alveolar ridge deformities is due to 
trauma to the alveolar process during extraction. After 
extraction, the process of healing of the bone and soft 
tissue took place. However, due to the trauma, the soft 
tissue will collapse into the bone defects which create 
contours which make esthetic functional prosthesis 
would be difficult 22. Therefore, the management of 
alveolar ridge defect can be classified into hard tissue 
augmentation and soft tissue augmentation. 6 There 
are various treatment options to treat alveolar ridge 
defect such as the roll technique for Class I defect and 
interproximal graft technique for Class II and Class III 
defect, free gingival graft, bone grafting using both inlay 
and onlay grafting technique either autogenous grafts, 
allografts, or xenografts, ridge augmentation using bone 
graft followed by implant placement, removal partial 
denture, fixed partial denture and Andrew’s bridge. 12 

To achieve an esthetically successful pontic, all 
criteria including replication of the form, contours, 
incisal edge, gingival embrasures, and color of adjacent 
teeth should be met. 21 Besides, the study of prevalence 
in Siebert’s classification was intended to give a clear 
image on the treatment choices and alternatives to 
achieve successful outcomes. In a study done by Abrams 
et al.,23 they reported that the prevalence of anterior 
ridge deformities of partially edentulous patients was 
91% similar to the current study which is 91.6%. Class 
III defects were the highest with 55.8% followed by 
Class I defects with 32.8% and Class II defects with 
2.9%. In a study done by John et al.,24 bone defects in 
the posterior mandibular tooth region show a maximum 
defect with 33.8% followed by maxillary posterior with 
19.9%. Since the prevalence of Class III defect is the 
highest compared to Class I and Class II, many articles 
have described the treatment outcome for Class III 
defects patients in their case report article.25,26,12In Class 

III defect, Andrew’s bridge is the best option due to the 
challenging situation with esthetics and severe alveolar 
ridge defect. Andrew’s bridge was introduced by Dr. 
James Andrew of Amite Louisiana in the year 1975.27 
It is a combination of a fixed dental prosthesis and a 
removable dental prosthesis and commonly used for 
anterior edentulous area. It replaced the teeth within the 
bar area which were incorporated with the fixed dental 
prosthesis. The removable dental prosthesis received 
retention from the vertical wall of the bar. 

The advantages of Andrew’s bridge system are 
the advantages of fixed and removable partial dentures 
with better esthetics, hygiene along with better 
adaptability, and phonetics 12. Besides, it is economical 
and comfortable for the patient. Other advantages of 
this technique process are the flexibility and stabilizing 
quantities of the prosthesis. In a study done by Snehal 
and Amberkar12,18the clinical case report suggests that 
soft tissue augmentation with subepithelial connective 
tissue graft is a promising treatment in a condition with 
Class I defect. 

The study was done by harvesting the connective 
tissue graft from the palate along with metal ceramic 
restoration. The advantages of this technique are 
maintenance of adequate blood supply, and the use of 
stents or hemostatic agent can be avoided and healing 
by first intention which provides greatest comfort to 
the patient 18 postoperatively.18 Apart from that, the 
disadvantages of this technique are the limited volume of 
graft which depends on the size of the graft and increases 
prone to necrosis in case of large grafts.28 In a study done 
by Tanaka et al.,29a segmental osteotomy procedure with 
an interpositional graft is done on a patient with Class II 
alveolar ridge defect. Most of the studies showed that this 
technique is practical and a predictable procedure with 
low incidence of complications and a high probability of 
successful treatment outcomes.30 

Lack of alveolar bone height (apico coronal) 
condition can be overcome using various vertical guide 
bone regeneration procedures, alveolar distraction 
osteogenesis, titanium mesh, or only bone graft. 
According to this, other literatures Nor Syakirah Binti 
Shahroom, et. al.31 In this study class III ridge defects 
had the most number of incidence-40 % class I- 33.3%, 
classII-18.3 %, males have high prevalence of 54.5 
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% and patients within the age group of 40 to 49 years 
have higher incidence of alveolar ridge defects 50.9 
%. However, no study was done on the correlation of 
alveolar ridge defect with age and gender 16,32. Class I 
ridge defect and normal ridge were equally prevalent 
in both genders. The results of this present study are 
morally relevant due to such a huge sample size of  
32,837 patients.The limitations of this study were the 
same ethnicity and the same geographical location. 
Further cross sectional study with more sample size 
from different ethnicity, different geographic locations.

Figure 1: This graph represents the distribution of 
study subjects based on gender.X-axis represent 

gender and Y-axis represents the frequency 
distribution of the individual gender.Out of 32,832 

patients,56.69% were males and 43.31% were 
females. 

Figure 2: This graph represents the distribution of 
study subjects based on age group.X-axis represents 

age group and Y-axis represents the frequency 
distribution of the different age groups. Out of 

32,832 patients, 31.7% patients belong to the age 
Group of 20-30 years, 22.72%  patients belong to the 

age group of 31-40 years,19.52% patients belong to 
the age group of 41-50 years and 26.58% patients 

were above 50 years of age.

 Figure 3: Bar graph represents the association 
between gender and alveolar ridge class according 

to seibert’s classifi cation.X-axis represents the 
gender and Y-axis represents the ridge classifi cation 

where blue colour denotes normal ridge,green 
colour denotes class I ridge, yellow colour denotes 

class II ridge and violet colour denotes class III 
ridge.Chi-square test was done and association was 
found to be statistically insignifi cant [Pearson’s Chi 

Square value:5.910, DF:6, p value:0.433(>0.05)]. 
Even Though it is statistically insignifi cant, majority 
of the male participants (43.97%) had Class I ridge 
pattern (defi cient width) than female participants.

Figure 4: Bar graph represents the association 
between age groups of the patients and alveolar 

ridge defect according to seibert’s classifi cation.X-
axis represents the age groups of the patients and 
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Y-axis represents the ridge classification where 
blue colour denotes normal ridge,green colour 

denotes class I ridge, yellow colour denotes class II 
ridge and violet colour denotes class III ridge. Chi-
square test was done and association was found to 
be statistically significant. [Pearson’s Chi Square 

value:426.482, DF:9,p value:0.00(<0.05)]. Majority 
of the participants distributed in the age group 
between 20-30 years (25.35%) had Class I ridge 

pattern (deficient width) than the other age groups. 

Conclusion

jIt is important to assess the alveolar ridge 
deficiencies among patients with edentulism. According 
to the amount of destruction, it can be classified based 
on siberts classification. through this various treatment 
modalities can be suggested to the patient to ensure 
that the prognosis and treatment outcome turn out to be 
successful. Within the limit of this study, it is seen that 
class I ridge defect and normal ridge is most prevalent in 
all the three genders with slight deviation with age. 
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Abstract
Immunity plays a major role, by protecting us from various foreign antigens.It is broadly classified into 
two major groups, active immunity and passive immunity. Foods such as citrus fruits, broccoli, garlic, 
ginger, yogurt, and almonds are   immune boosting foods.The positive thoughts also have a good impact 
over diseases like diabetes and cancer and it can be overcome by the positive thoughts. Positive thoughts 
are directly proportional to the positive effects on immunity.The positive thoughts are directly proportional 
to the positive effects on immunity by controlling or decreasing stress level. The decrease in the positive 
thoughts have direct impact on health, thus it paves a way for occurrence of disease. The aim of the present 
study is to assess the knowledge of positive thoughts on immunity among the  general population. An online 
based survey was conducted among 100 people on the impact of positive thoughts on immunity. The results 
were analyzed and represented as graphs. The present study thus concluded that based on the survey people 
had less knowledge about the impact of positive thoughts on immunity. 

 Keyword: Immunity; positive thoughts; impact 

Article type: Survey

Introduction

Immunity is an ability of an organism to resist 
a particular infection or toxin.It is broadly classified 
into two major groups, active immunity and passive 
immunity 1 .The adaptive component of immunity has 
T cells which activates the antibodies in the body to act 
against the antigen 2. The active immunity results from 
production of antibodies by an individual’s own immune 
system while passive immunity is a short term immunity 
from an external source 3.

 Foods such as citrus fruits, broccoli, garlic, ginger, 
yogurt, and almonds are   immune boosting foods. Eating 

a healthy diet, exercising regularly, getting adequate 
sleep for eight hours are some of the factors to boost 
our immune system 4. The positive thoughts also have 
a good impact over diseases like diabetes and cancer 
and it can be overcome by the positive thoughts 5. The 
decrease in immunity results in many health disorders 
mainly impaired vision, etc. The decrease in  immunity 
results in many health disorders mainly impaired vision 
etc. 6. 

The brain of the current generation has been 
exposed to radiations of electronic gadgets   due to their 
addiction, which leads to suppression of their brain 
cells and inturn decreases their immunity  7. There is a 
relationship between obesity and the  immune system, 
therefore it is necessary to keep an eye on immunity and 
lead a healthy life 8.

The positive thoughts is a mental attitude expecting 
favourable results in all situations. It has a big impact 
on one’s  physical and mental health 9.  It motivates 
us to develop positive vibrations and attain peace of 
mind  10. Focusing on good things, practicing positive 
self-talks, spending time with positive people, and 
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practicing gratitude are  some of the methods to increase 
an individual positive thoughts by eliminating negative 
thoughts 11. Many patients have overcome major diseases 
with their positive mindset, thus a positive mindset helps 
us to lead a healthier life 12. Electronic learning like Ipad 
learning is believed to provide a more positive mindset 
towards the world compared to textbook learning 
systems among students 13. 

Positive thoughts are directly proportional to the 
positive effects on immunity. Positive thinking protects 
health during high stress levels 14. The positive thoughts 
are directly proportional to the positive effects on 
immunity by controlling or decreasing stress level. The 
decreases in the positive thoughts have direct impact on 
health, thus it paves a way for occurrence of diseases 15.  
Owing to the multifold increase in exposure to positive 
thoughts, this helps the person to cure the disease and 
also helps immunity.

The aim of the study is to assess and improve the 
knowledge about positive thoughts and to understand 
the importance of positive thoughts on immunity.

Methods and Materials

The present study has conducted questionnaire 
based online surveys on immunity and positive thoughts, 
a total of  100 participants participated in this survey. The 
obtained results were analysed by applying Pearson chi 
square test through SPSS. The results were represented 
as pie charts and graph bars.

Results and Discussion

 A total number of 100 participants participated 
in the study. Results were collected and data has been 
analysed. Results were analysed in the form of bar graphs

The responses of the survey were collected and 
analysed and represented as bar graphs. The following 
table shows the results for the survey conducted (Table 
1).

Table 1:

S. No Questionnaire Responses

1. Are you aware that nutritional food can 
boost our immunity?

 73% of the people aware that the nutritional 
food can boost our immunity 27% unaware

2. Do you think that our lifestyle has an 
impact on our immunity?

70% of the people accepted that lifestyle has 
an impact on our immunity 30% unaware

3.
Are you aware that we can fight 

diseases by keeping our immunity 
high?

70% of the respondents have believed 30% unaware

4. Why is a positive mindset so important?
75% believed that positive thinking prevents 

of release of stress hormone, damage in 
mental health and to distress the mind

3.9% believe to prevent 
releasing of stress 

hormones, 14% believe to 
prevent damage in mental 

health, 6% believe to 
distress the mind

5.
Have you taken any measures so far 
to convert your negative thought into 

positive thought?

73% of the people have taken steps to convert 
their negative thoughts into positive ones

27% have not taken any 
steps so far
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6.
Have you experienced a situation where 

your positive thoughts helped you to 
recover in hard times?

67% of the respondents experienced a 
situation where their  positive thoughts helped 

them to recover in hard times

33% have not dealt with 
such situations

7. Are you aware of the term immunity? 83% of the people were aware of the term 
immunity 17% were not aware

8. Are you aware of positive thoughts on 
positive action?

67%  of the people believed that the positive 
thoughts influencing a positive actions

33% not accepted
 

9.
Are you aware that an affirmation of 
positive thoughts to one helps us to 

increase our confidence?

81 % of the people believed that  affirmation 
of positive thoughts to oneself helps increase 

our confidence

19% not accepted

Awareness of the impact of lifestyles on immunity was associated with gender was statistically not significant, p 
value is 0.446 (>0.05), even though statistically not significant 45 % of the female participants are aware of the impact 
of lifestyle on immunity [Figure 1] and the association between gender and awareness of fighting disease found to be 
not significant, p value is 0.841 (p value > 0.05). Even though statistically not significant 45 % of females are aware 
of fighting disease by keeping immunity high [Figure 2]. The association between gender and knowledge on the 

Cont.. Table 1

importance of positive mindset found to be statistically 
not significant, p value is 0.428  (p value > 0.05). Even 
though 50 % of females are aware of knowledge on the 
importance of positive mindset [Figure 3].

Figure 4 represents the association between  
knowledge on converting negative thoughts to positive 
thoughts and genders. The association between gender 
and knowledge on converting negative thoughts to 
positive thoughts found to be statistically not significant, 
p value is 0.115  (p value > 0.05). But 43 % female and 
31 % male are aware . Similarly, the association between 
gender and knowledge on positive thoughts resulting in 
positive action found to be statistically not significant, p 
value is 0.115  (p value > 0.05. But when compared to 
male (24%), females       (44 % ) are more aware [Figure 
5].

In the present study, 72% of the people believe 
that nutritional food helps to increase their  immunity. 
Similarly, it was emphasized that nutritional deficiency 
must be treated in order to reduce the risks of infections 
and diseases.15 In the current study, 70.3% of the  people 

believe that lifestyle has an impact on immunity . 
Similarly a study reported that the lifestyle has a great 
impact on immunity, it is due to the change in lifestyle in 
recent  years, many new diseases are being developed 16. 
In the present study, 69.6% of the people have believed 
that one can fight diseases by keeping good immunity by 
intake of immunity boosting food on a regular basis 17. 
Only 74.5% of the people were aware of the advantages 
of positive mindset, which  prevents stress hormones 
releasing. A study says that the positive mindset is very 
important in today’s world. Through having positive 
mindset one can achieve good body and mind  18

For infants mothers milk is necessary to keep the 
immunity good. The present study has demonstrated that 
72.5 %  of the people were aware of the importance of 
mother’s milk on immunity. The mother’s milk contains 
abundant antibodies and thereby increases immunity and 
also provides ideal nutrition 19 In addition, the positive 
thought tends to improve memory as well and keeping 
good thoughts may calm and relax the mind, which leads 
to maintaining good memory of an individual 20.
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For increasing or to maintain immunity, it is important to keep the mind positive. So that, to keep a positive 
environment, yoga and meditations play a major role in keeping the mind healthy and removing the negative thoughts 
21-22. The various ailments, disorders, syndromes have a  direct impact on mind, which in turn causes negative 
thought leads to weak immune systems. One must always be aware of the present situations and act upon it in a 
positive mindsets 23-30. The limitation of the present study is minimal sample size and survey based analyses. But the 
present results may be useful in future studies.

Figure 1: The bar graph represents the association between awareness of impact of lifestyles on immunity 
and gender. X axis represents the gender and Y axis represents the number of responses.Blue colour denotes 

awareness and green colour unawareness.Pearson chi-square test shows p value is 0.446 (>0.05).  The 
association between gender and awareness of impact of lifestyle found to be statistically not signifi cant. Even 

though statistically not signifi cant 45 % of the female participants are aware of the impact of lifestyle on 
immunity.
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FIGURE 2: The bar graph represents the association between awareness of fi ghting disease by keeping our 
immunity high and gender. X axis represents gender and Y axis represents the number of responses. Blue 

colour denotes the awareness and green colour denotes unawareness. Pearson’s chi Square test shows p 
value is 0.841 (p value > 0.05). The association between gender and awareness of fi ghting disease found to 

be not signifi cant. Even though statistically not signifi cant 45 % of females are aware of fi ghting disease by 
keeping immunity high.

Figure 3: The graph represents the association between the knowledge on importance of positive mindset 
and gender. The X axis represents gender and Y axis represents the number of responses. Pearson chi 

square test, p value is 0.428  (p value > 0.05). The association between gender and knowledge on the 
importance of positive mindset found to be statistically not signifi cant. Even though 50 % of females are 

aware of knowledge on the importance of positive mindset.
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Figures 4:  The bar graph represents the association between  knowledge on converting negative thoughts to 
positive thoughts and genders. The X axis represents gender and Y axis represents the number of responses. 
Pearson chi square test,  p value is 0.115  (p value > 0.05). The association between gender and knowledge on 

converting negative thoughts to positive thoughts found to be statistically not signifi cant. But 43 % female 
and 31 % male are aware .

Figure 5: The bar graph represents the association between knowledge on positive thoughts resulting in 
positive action and gender. The X axis represents the gender and Y axis represents the response. Pearson 

chi square test, p value is 0.115  (p value > 0.05). The association between gender and knowledge on positive 
thoughts resulting in positive action found to be statistically not signifi cant. But when compared to male 

(24%), females ( 44 % ) are more aware.
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Conclusion

The present study thus concluded that the positive 
thoughts have greater impact on maintaining a good 
immune system and lead a healthy life. From this study, 
the majority of the participants have got awareness about 
positive thoughts on the immune system.
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Abstract
Dental caries is the major health disorder caused by the interaction of oral microbes on the dental hard tissues. 
Dental caries are multifactorial in nature of etiology and pathogenesis. According to WHO almost 36% of 
the population have dental caries. Thus the aim of the current study is to quantitatively and qualitatively 
analyse the prevalence of  dental caries among different age groups of patients visiting Saveetha dental 
college and hospital outpatient department services. All the cases reported between the month of June 
2019 to March 2020 for dental caries of different classes were chosen for this study. Data of patients were 
retrieved from dental records. Data of patients with  class I to class VI dental caries and root caries were 
included and age, gender, tooth affected were analyzed, tabulated and was subjected to statistical analysis. 
From the data analysis through SPSS it is observed that, the overall incidence of dental caries were higher 
among male patients (54.7%), between the age group of 15 to 30 years (45.4%) and was commonly seen in 
primary and permanent posterior tooth.(72.6%). Within the limitations of the present study, dental caries had 
male predilection, predominantly between the age group of 15 to 30 years,Class 1 caries primarily reported 
in the molars. 

Keywords: Dental caries, Multifactorial, Caries susceptibility, Caries index

Type of Manuscript: Original Study

Introduction

Dental caries is a multifactorial infectious disease 
caused by the interaction of bacteria on enamel.1-2 
Dental caries is defined as an irreversible and a 
microbial disease of the tissues of the teeth, which is 
marked by demineralization of the inorganic portion 
of the tooth and destruction of the organic substance 
of the tooth, which often leads to cavitations.Of late, 
caries is on the increasing trend to become a major 
public health problems worldwide, with nearly 60–
90% of young adults and about 100% of adults have 
dental cavities, often resulting in pain and discomfort.3 
According to the World Health Organization (WHO) 
report, approximately 2.43 billion people (36% of the 
population) have an active tooth Caries. Additionally, 
nearly all adults have  dental caries at some point in their 
lifetime. Caries is  prevalent in children, as well.4 WHO 

has reported that 9% of youngsters (620 millions) have 
tooth caries.4 There are several indices to ascertain dental 
caries; decayed, missed, and filled teeth (dmft) index 
and prevalence of untreated dental caries are of foremost 
significance.5  With regard to the Histopathology of 
caries lesions, both enamel and dentine have different 
zones including the dark zone, transitional zone, body 
and surface zone.6

There are numerous theories explaining the 
pathogenesis of dental caries, and it is one established 
as a multifactorial disease with many risk factors.They 
have revealed several etiological factors for caries like 
oral cavity bacterial components; anti- oxidant activity 

7-8,overall oral health status, including the frequency and 
efficacy of plaque removal; the quantity and frequency 
of sugar consumption; and components of saliva.9-10  

Additionally, there are several studies that have reported 
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the connection between oral health and a few demographic 
and socioeconomic factors like the age, sex, race, case 
history.9,10 Oral microorganisms that ferment sugars11 

, host susceptibility, Dietary habits, have to coexist for 
caries to initiate and develop.12-13 Also,the effect of 
nocturnal feeding is an  important factor for increased 
prevalence of untreated caries lesions among children 
with Early childhood caries.14 To add on, patients with 
OSMF often present with compromised oral hygiene, 
thus are more susceptible to dental caries.15-17 Besides  
there are studies that states that, children with cleft lip/
palate face predisposing factors to acquire dental caries, 
and patients with cleft palate conditions generally shows 
high susceptibility to caries and poor oral hygiene, 
because of the difficulty in achieving adequate plaque 
control associated with dental anomalies and defects.18  
There is also a significant association of enamel defects 
with dental caries. The defect identified to be more 
frequently associated with dental caries was a variant 
showing both opacity and enamel hypoplasia.19

Even though the general prevalence of dental caries 
decrease in developed countries, caries continue to be an 
important oral health defect in most of the developing 
countries.20 A study conducted in Lithuania showed that 
the general prevalence of cavities was 78.3% .21 A study 
in 2013 in Brazil showed that 75% of the participants 
had enamel defects.22 The survey on oral health (2016) 
indicated that the incidence of caries among adolescents 
in urban and rural areas of Tamil Nadu was 61.4%, with 
a mean DMFT score of 2.03.23 In the 5- to 7-year age 
bracket, 34.9% children were found to be caries-free, 
while 65.1% showed one or more carious lesions. Within 
the 8 to 10 years age limit , the prevalence of dental caries 
was found to be 56.7%. 45.4% of individuals between 
the 11 to 13 year age bracket had caries involved teeth. 
The caries prevalence among males was found to be 
59.3%. At an equivalent time, 51.7% of females were 
found to be suffering from caries.24 In a study conducted 
in China in 2013 on caries prevalence it was concluded 
that the prevalence of tooth decay was 67.5% in elderly 
population in northeast China, and therefore the DFT 
index was 2.68±3.40.25 Also, with regard to metabolome 
of caries,  metabolic derivatives related to oxidation 
and chemical degradation are found at higher levels in 
archaeological dental calculus than fresh samples.26   

At different ages, caries intensity may vary. The 
carious process often develops during the primary 
months after the tooth eruption but much less in 
adulthood and adulthood. These processes are mainly 
related to the mechanisms of ionic exchange between 
the mouth and hard dental tissues. Age is one of the 
most important factors influencing the structure ,and  
chemical composition of dental hair tissues. Not only the 
structure of enamel, but also the metabolic process in it 
alters with air leading to difference in caries incidence 
among different age groups.27 While discussing the 
consistent trend of caries rates being higher in females 
than males, all associated factors must be considered. 
Women’s roles in their community alongside other 
social factors, like differing salivary flow rates and 
compositions, dietary habits, hormonal changes during 
pregnancy, and particular variants of the AMELX gene 
must all be included within the assessment of woman’s 
caries risk assessment.28

Thus there are so many studies done previously on 
the incidence of dental caries among different age groups, 
genders and also on assessment of different etiological 
factors of dental caries. This prompted us to conduct a 
study in a private dental college and hospital in chennai, 
India, so as to chart out the magnitude of the dental 
caries among different age groups within the population. 
Thus, the  aim of the current study was to quantitatively 
and qualitatively analyse the prevalence of dental caries 
among different age groups of patients Saveetha dental 
college and hospital outpatient department which is a 
private college hospital in chennai, India. 

Materials and Methods

This was a retrospective study conducted under 
a university setting. Ethical approval for the current 
study was obtained from the institutional ethical 
board (Ethical approval number: SDC/SIHEC/2020/
DIASDATA/0619-0320). This study had advantages of 
easy access to the software, large data availability yet also 
had disadvantages of smaller sample size and geographic 
limitation. In the current study the data of patients who 
visited  Saveetha dental college from June 2019 to April 
2020 were retrieved from the dental records.The Sample 
size for the study was  n = 30232. Patients of all age 
groups (from 2 to 86 years) and genders (both male and 
females) with dental caries of all classes along with root 
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caries were included in the current study. Other patients 
without dental caries were excluded from the study.

All the case sheets included in the study were 
approved and verified by an external reviewer to avoid 
errors while recording. Also Cross- verification of data 
was done with photographs29 and direct communication 
with dentists. Data for the study was retrieved and 
the collected data were tabulated in the excel sheet. 
Parameters such as age, gender, the tooth affected and 
the class of dental caries were included, correlated 
and analysed. This data was then imported to SPSS 
by IBM after coding. Frequency of all the parameters 
considered were drafted. Parametric and non- parametric 
correlations were done. Following which graphs were 
made. Non parametric tests were generated by clicking 
onto legacy dialogue, chi square test was run and P value 
was determined to verify the significance of each of the 
variables considered and the results were interpreted and 
analysed statistically.

Results and Discussion

Out of the total patients who visited Saveetha 
dental college between June 2019 to April 2020, 30232 
patients were found to have dental caries of various class 
types. Of the total patients, male patients were observed 
to have a higher incidence of dental caries (54.7%) in 
comparison to females (45,3%), p value is less than 0.05 
and shows statistical significance (graph1). It was also 
observed that the Caries generality between 1 to 15 years 
were 11.7% , between 15 to 30 years were 45.4%, among 
people of 30 to 50 years were 33.7%, and was  9% in the 
age group between 50 to 80, and 4% above the age of 80 
years with p value less than 0.05 (graph 2). Occurance of 
dental caries were reported to be higher in primary and 
permanent molars (72.6%)with p<0.05. With regard to 
the class of caries, dental caries class 1 (according to GV 
BLACK’ S classification) was higher (74.7%) followed 
by class 3 dental caries with p<0.05 (Graph3).

Dental caries is a chronic, non-communicable disease 
requiring attention for prevention and treatment. In the 
current study the Prevalence of dental caries based on the 
gender was observed to have a higher male predilection. 
Dental caries are in higher incidence in  male (54.7%) 
than females (45.3%). The overall prevalence of dental 
caries in the study conducted by Jayashri prabakar et al in 
2016, showed that the total caries prevalence was 47.3% 

which is less than the reported caries prevalence of India 
(i.e. 53.8%) in National Oral Health Survey 30 and proved 
that  males (47.5%) were slightly more affected by caries 
than females (46.9%). This was similar to the study done 
by Goenka P, 2018 who stated that incidence of caries 
was 59.3% in males and, 51.7% in females31, yet there 
were other studies contradicting this results such as the 
one conducted by Marina Ferraro et al, 2010 proved that 
Dental caries had female predilection and the reasons 
owing to differing salivary flow rates, compositions, 
dietary habits, hormonal changes during pregnancy, and 
particular variants of the AMELX gene in women.32 

Other study done by John R Lukacs et al, 2006, shows 
that Higher caries prevalence was among females due 
to earlier eruption of teeth and pregnancy pregnancy.33 

Also according to Mustafa Demirci et al, 2010 Females 
(59.1%) showed a higher incidence of caries than males 
(40.9%).34 This lack of Similarity in the results could be 
attributed to  unbiased data, social factors, area of study 
(South Indian population) considered. 

The Maximum occurance of dental caries was 
between 15 to 30 years (45.4%), followed by 30 to 50 
years (33.7%) and least among  50 to 90 years(9.4%) of 
age, this proves that prevalence is higher in adolescents 
and young adults. This was in concordance with the 
study done by Mustafa Demirci et al, 2010 who stated 
that prevalence of Caries was most common among 
individuals aged between 17 to 25 years.(34) And 
according to Reifur KD et al, The prevalence of  dental 
caries were higher among adolescents that ranged from 
59% to 90.4%.35  This was in concordance with the 
results of Subha poorani et al, 2015, who concluded 
that the incidence of dental caries in the age-group of 
36-45 years to be 63.4%.36 The reasons for higher 
prevalence of dental caries among adolescents were 
attributed to increased consumption of sugary beverages 
and foods, low home water fluoridation, lower parental 
education. It is also narrated that pulp stone occurring 
in adolescents is significantly associated with carious 
teeth, which suggests a causative relationship of chronic 
pulp irritation leading to the formation of pulp stones.37 
Thus with this study, it can also be concluded that higher 
emphasis had to be made regarding the purpose of 
fluoridation and consumption of carbohydrates among 
children  and young adults.
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On commenting about the frequency of dental 
caries in different tooth and tooth surfaces it could be 
analysed that the occurrence of dental Caries was higher 
in primary and permanent posterior teeth (72.6%). This 
result is in concordance with the study conducted by 
Mustafa Demirci, 2010, who stated that molars were the 
most signifi cantly affected by dental caries at 45%.34 

Generally human teeth present anatomical details related 
to their function during mastication with elevations, 
depressions, convexities and concavities. Grooves and 
depressions in the teeth are always the most signifi cant 
anatomical landmarks of concern for dental caries, along 
with occlusal contact points. The sulci of the human teeth 
are V- shaped, thus impaction of food and debris are 
not uncommon, contributing to microbial colonisation. 
Especially in molars the anatomical landmarks like the 
mesial and distal surfaces below the contact points, 
grooves, fi ssures, sulci, cervical thirds, triangular and 
central fossa are the major areas for dental caries.38-39 
Thus, regular dental check up and better oral hygiene  
practices should be emphasised by the dentists.

Establishing the relationship between different class 
of queries dental caries of class one type is higher (74.7%) 
followed by class three caries. And class six type of care 
is being the least prevalent. This result is in concordance 
with the one conducted by Mustafa Demirci 2010, Who 
stated that occlusal fi ssures contribute signifi cantly 
to carries involvement with the frequency of 52.7% 

to 66.3%.34 Also Talabani et al, 2015 concluded that 
Higher caries class is of class 1 Type involving occlusal 
surface (61.3%).40 The reason can be attributed to easy 
food impaction on fi ssures and anatomical landmarks 
that results in higher class 1 type of caries and class 6 is 
low as debris impaction will not be higher on the Cuspal 
planes and in lines of the tooth. Thus, Awareness on food 
impaction and brushing techniques can be brought by the 
dentist to improve oral health and to avoid formation of 
periapical granulomas with further caries progression.41

This was also quoted by Gheena sugumaran et al, in 
2015  who stated that Cumulative analysis exposed a 
lacunae in the awareness of oral hygiene and knowledge 
regarding oral health thus, implying an urgent need for 
awareness initiative for oral health at the grassroots level 
in primary educational institutions.42

Limitations of this study include Geographic 
limitation as  predominantly South Indian population 
were only considered, and was a Unicentric study with 
few Incomplete and unclear data. The Future scope of 
this study will yield a better and more accurate result 
when Different ethnic populations are considered. 

With the current study as a platform, a newer 
classifi cation of dental caries according to its incidence 
based on age, gender, class type can be formulated 
to enable dentists gain a thorough knowledge on 
susceptibility groups and will also aid in improving 
general public oral health.

Graph 1 : Bar graph showing the correlation between the gender of patients and different class of dental caries. Class 1 
caries are represented in blue, class 2 caries in red, class 3 caries in green, class 4 caries in orange, class 5 caries in yellow, 

class 6 caries in turquoise and root caries in pink. The X axis represents the frequency of dental caries among male and 
female patients and Y axis scale shows the total count of cases from 0 to 12,000. From the graph it is evident that all the 

class of dental caries except class III were highly prevalent among male patients and class III dental caries had slight female 
predilection. This fi nding is statistically signifi cant. (Pearson Chi-SquareValue:347.5 ;p=0.000- statistically signifi cant).
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Graph 2: Bar graph showing the Prevalence of dental caries based on age. Dental caries are represented 
in blue. The X axis shows caries prevalence among different age groups and Y axis scale shows the 

percentage of dental caries from 0 to 100. From the graph it is evident that dental caries were prevalent 
highly among the patients of age group 15 to 30 years. This fi nding is statistically signifi cant. (Pearson Chi-

SquareValue:12704.2 ;p=0.000- statistically signifi cant).

Graph 3 : Bar graph showing the Prevalence of different classes of dental caries. Dental caries are 
represented in blue. The X axis shows the prevalence of different classes of caries and the Y axis scale shows 
the total percentage of dental caries from 0 to 100. It is evident that dental caries of class 1 type are higher 

than other class of caries followed by class III dental caries while class VI has had the least occurrence. 
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Conclusion

Within the limitation of the present study, caries 
had male predilection, predominantly between the age 
group of 15 to 30 years, primarily reported in molars 
and in majority was class 1 type. Thus, as a clinician, it 
is important to evaluate every surface of the tooth while 
examining the oral cavity and better brushing techniques 
and awareness on oral health should be brought by 
dentists to maintain public oral health. 
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Abstract
Tooth loss is mainly due to the incidence of carious lesions or teeth, periodontal diseases. The  aim of 
the study was to evaluate the edentulous status and assessment of Kennedy’s class I in patients visited to 
saveetha dental college for the last 3 months. Records of 86000 patients who visited saveetha dental college 
between June 2019 and March 2020 were reviewed  and the data for the present study was segregated from 
Nov 2020- Jan 20120 with the input data being the presence of kennedy’s class 1 findings. Data collected 
was calculated, tabulated, analysed  and compiled using the SPSS statistical software. The prevalence of 
partial edentulism based on kennedy’s class I findings was 14.3%, was more in old aged individuals above 
60 years with a frequency of 40.5% and between age 51-60 at a frequency of 35.7%. Association was done 
between gender, age and partial edentulism with Kennedy’s class I findings in maxillary and mandibular 
arch.The association between age and arch partial edentulism showed there was no statistical significance 
since p=0.051. The association between gender and arch partial edentulism was statistically significant since 
p=0.021. Within the limitations of this study, the prevalence of  partial edentulism based on Kennedy’s class 
I was more in males than females and the maxillary arch was commonly affected than the mandibular arch. 

Keywords: Age, Gender, Kennedys class I, Maxilla, Mandible, Prosthodontic rehabilitation, Tooth loss

Type of Manuscript: Original Study.

Introduction

Tooth loss is a general phenomenon that occurs 
due to physical, physiological, social causes 1. The 
general causes for tooth loss are mainly caries and 
periodontal disease and other causes like trauma, etc 2. 
Partial edentulism is one or more teeth missing in the 
oral cavity. It can be pertaining to an arch or a quadrant. 
Kennedys class I partial edentulism is seen in a patient 
who has bilateral free-end saddles, i.e. they have missing 
teeth in posterior areas bilaterally. There are no further 
posterior teeth to the edentulous area. It is defined as 
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a bilateral edentulous area posterior to the remaining 
natural teeth 3.

The major drawbacks of tooth loss to a particular 
individual are drifting and tilting of adjacent teeth, supra 
eruption of opposite teeth, altered speech, changes in 
facial appearance and psychological dissatisfaction 4. 
Lack of confidence, weight loss and restricted dietary and 
social activities are some of the major impacts adversely 
affecting the quality of life. The various causes and 
patterns of tooth loss in the population aid in indicating 
the levels of oral hygiene, dental health awareness and 
the management of exodontias 5. The level of oral health 
status and hygiene, indicated the treatment regimen for 
the patient.

Various patterns of tooth loss vary in the prevalence 
between various countries and geographic areas with 
countries and depends on demography 6. Tooth Loss 
has its prevalence in the elder age groups due to various 
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reasons, and has been present evidently in patients of 
older age groups 7. The studies also indicate that the 
incidence of partial edentulism is different between 
males and females 8. Males have higher incidence, due 
to increased exposure to different environment like 
working environment, social and personal habit with 
increased incidence to smoking habit, alcohol abuse, etc 
9,10,11. 

Prevalence of class I kennedy’s classification was 
seen with lesser incidence with compared to kennedy’s 
class II and kennedy’s class III incidence12. This was 
observed both in maxillary and mandibular arches with 
the gender prevalence of males over females13. Males 
showed increased prevalence of partial edentulism in 
both arches14.

Treatment planning for Kennedy Class I cases 
provides a challenge to the restoring dentist. After 
carefully listening to the patient’s desires and fully 
analyzing the patient’s study models, radiographs, 
periodontal charting, dexterity, and medical history, a 
successful prosthesis can be fabricated that will meet and 
exceed the patient’s desires and will play a significant 
role in preserving the patient’s remaining dentition15. 
The treatment modalities for kennedys class I indicated 
partial edentulism are replacement with removable 
partial dentures, precision attached removable partial 
dentures, implant supported rehabilitation 16.

The maintenance of bilateral arches in Kennedy’s 
class I condition presents a challenge to the dentist 
treating the patients. In implant supported over dentures, 
to prevent displacement of the denture, precision 
attachments or conventional clasps have been widely 
used 17. The dentures should support from the teeth, the 
mucosa and the underlying residual alveolar ridges. In 
removable partial dentures the rotational effect plays 
a major effect in the displacement of the denture, this 
cannot be completely eliminated but can be minimised 
by using single implants placed bilaterally in the distal 
part of the denture bearing area is a remedy for this 
problem 18. For stabilising displacement of dentures in 
vertical direction, single implant placement chiefly in 
the first molar region can be done to stabilize the denture 
19. The cost of implants and its placement is costly and 
individual not able to afford treatment with implant 
placement and removable partial dentures, alternative 

treatment involves temporary partial dentures 20. This 
dentures are less supporting and is a challenge for 
stabilization of the denture in kennedy’s class I cases. 
For better stabilization, the prosthesis requires to be a 
fixed prosthesis with the presence of implants to remove 
all the vertical, horizontal and torsional forces exerted 
on the edentulous ridges 21.

This study was conducted to check the prevalence of 
partial edentulism based on kennedy’s class with respect 
to age of the person and the gender of the individual 22.

Materials and Methods

The study setting consists of patients visiting 
Saveetha dental college for the last 3 months with 
Kennedy’s class I findings. Also, it is a randomised 
study. Approval of the data was done by the institutional 
ethics committee, saveetha university. From the total 
data of 86000 patients registered from june 2019-march 
2020, the sample size for the present study was analysed 
and retrieved from the student quota report with people 
undergone RPD from November 2019 to January 2020 
and out of which 42 patients had positive kennedys 
class I partial edentulism findings. These patients were 
segregated and cross verified through photographs. This 
data was tabulated and analysed with the SPSSsoftware 
importing. Variable definition was done with the 
insertion of tables and graphic importing and illustration. 
Patients with incomplete data were excluded.

Analytical and statistical testing of the data was 
done with statistical software SPSS IBM version 20.0. 
The dependent variable for the subjected study is RPD 
(removable partial denture) and the independent variable 
for the study includes age and gender. This study contains 
a descriptive analysis method. Following software 
analysis, data transfer is done with SPSS version 20.0.

Results and Discussion

The prevalence of partial edentulism based on 
Kennedy’s class I findings among partially edentulous 
patients was 14.3%. The prevalence of partial 
edentulism based on Kennedy’s class I was present in 
most patients above 60 years with a frequency of 40.5% 
and between age 51-60 at a frequency of 35.7%. (Figure 
3- frequency of kennedy’s class I incidence based on 
age). The prevalence of partial edentulism based on 
Kennedy’s class I was seen higher in the maxillary 
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arch with a frequency of 59.5% and a lower frequency 
of 40.5% in the mandibular arch. (Figure 5- frequency 
of kennedy’s class I incidence based on maxillary and 
mandibular arches) The mean age with the evidence of 
partial edentulism in patients was 62.4 years. In males, 
prevalence is more in patients who are above 60 years of 
age. In females, evidence is higher in the 51-60 age group 
and the above 60 years age group and is more prevalent 
in the mandibular arch. (Figure 4- association between 
age and kennedy’s class I findings, Figure 2- association 
between gender and kennedy’s class I findings)

The study indicated that the findings were with 
respect and increased prevalence in the male gender 
23. Kennedys class I finding has a prevalence of male 
predilection with a frequency of 56% 24. It was mainly 
due to the exposure of male population to different 
environmental consensus which leads to the incidence 
for caries and other causes due to demographic concerns 
25. The connection between oral health and tooth 
maintainability is complex 26. There  are various other 
reasons like economic status of the patient, etc where 
the patient is not in a position to afford the restorative 
and preventive treatment which are the causes for 
the extraction of the respective tooth causing partial 
edentulism 27,28. The overall consensus agrees with the 
respective study 22. Thus all the responses are implicated 
in clinical practice.

The study shows more prevalence of kennedy’s 
class I in the maxillary arch and in the older individuals 
29. The incidence of partial edentulism was more in 
the maxillary arch because of the sequence of tooth 
eruption and there was increased incidence or carious 
lesions in the maxillary arch of frequency 62% 30. Thus 
, this increases the chances of extraction finding in the 
particular tooth in the oral cavity respectively 31. There 
are chances of caries incidence in the mandibular arch of 
53% which is caused as a result of poor oral hygiene 32. 
This causes tooth loss in the respective site of incidence 
of caries 33,34,35. Thus, overall consensus agrees with the 
results of the study and evidence adds to the consensus 
to be recorded in the clinical practice.

This study is a unicentered study and the data is 
unclear in certain parameters. The particular data is 
considered among the population. The ethnicity of the 
population is an important factor of the patient 22.  Thus, 
in these cases a different set of population is considered. 

The studies conducted are related to partial 
edentulousness patterns of tooth loss. The study helps to 
create an awareness of the importance of oral health and 
expresses the importance of oral health and the education 
of the maintenance of oral health. The measures to reduce 
tooth loss is to be introduced to cause reduced incidence 
of tooth loss and increased effective introduction of 
prosthodontic rehabilitation.

Figure 1- describes the frequency of male and female edentulism. X axis- describes the frequency of gender 
towards kennedys class I edentulism. Y axis- the frequency of data with respect to gender. Males showed 

61.9% incidence where females showed 38.1% incidence.
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Figure 2: Describes the association between gender and partial edentulism with Kennedy’s class I findings 
in maxillary and mandibular arch. X axis- Describes gender. Y axis- Describes the frequency of partial 
edentulism based on kennedy’s class I in maxillary and mandibular arch. Blue colour denotes maxillary 

arch and red colour denotes mandibular arch. There was 45.24% incidence of kennedy’s class I in maxillary 
arch and 16.67% incidence of kennedy’s class I in the mandibular arch among male individuals and 14.29% 

incidence of kennedy’s class I in the maxillary arch and 23.81% incidence of kennedy’s class I in the 
mandibular arch among the female individuals. Chi-Square test was done and association  was found to be 
statistically significant p=0.021, males had more maxillary arch partial edentulism than mandibular arch 

partial edentulism among kennedy’s class I.

Figure 3: Describes the frequency of partial edentulism with kennedy’s class I findings with respect to age.  
X axis - describes the frequency of age towards kennedy’s class I partial edentulism. Y axis - describes the 
frequency of the respective data. There was an incidence of 2.4% in patients between 21-30 years, 14.3% 
in patients between 31-40, 7.1% in patients between 41-50 years, 35.7% in patients if age 51-60 years and 

40.5% incidence in patients above 60 years of age.



5384      Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4

Figure 4: Describes the association between age and partial edentulism based on kennedy’s class I findings 
in the maxillary and mandibular arch. X axis- describes the age groups. 21-30years, 31-40 years, 41-50 

years, 51-60 years and 60+ years.  Y axis- describes the frequency of partial edentulism based on kennedy’s 
class I in the maxillary and mandibular arch. Blue  colour denotes maxillary arch partial edentulism and 

red colour denotes mandibular arch partial edentulism. Chi square test was done and association was 
found to be statistically not significant p=0.051. Even though it was not significant, majority of the patients 

distributed in the age group above 60 years showed higher prevalence of partial edentulism based on 
kennedy’s class I findings in the maxillary arch.

Figure 5: The frequency of partial edentulism with kennedys class I findings with respect to maxillary and 
mandibular arches. X axis- shows the frequency of kennedy’s class I finding in relation to the maxillary and 

mandibular arches. Y axis- shows the frequency for kennedy’s class I findings. There was an incidence of 
59.5% in the maxillary arch and 40.5% incidence in the mandibular arch.
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Conclusion

Within the limits of the study, male population had a 
high incidence of partial edentulism  with kennedys class 
I classification and maxillary arch partial edentulism was 
found to be more common to mandibular arch partial 
edentulism.
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Abstract
Alveoplasty is the common pre prosthetic procedure. It is done to provide a better anatomic environment 
and create proper supporting structures for denture construction. The aim of the pre prosthetic surgery is to 
improve the better retention and stability of complete denture. Alveoloplasty is done to improve the quality 
and condition of the hard and soft oral aiding structures, so that they can provide retentive, supportful and 
stable dentures.The aim of the study is to evaluate the site predilection of alveoplasty procedure for complete 
denture.The Retrospective study was conducted in the University setting. Data  were collected from the 
patients who visited Dental college. We Reviewed patient records and analysed the data of 86000 patients 
between June 2019 and March 2020, 120 patients data were included out of 86000 patients. The reports 
included  Age , Gender , anatomical site of alveoloplasty done. Records on each case were examined and 
tabulation of the data was done in excel sheets followed by statistical analysis using SPSS software with Chi 
- Square test.The results were obtained as graphs and charts. The study had a total sample of 120 subjects 
out of which 52.5% were male and 46.7% were female. Carried out in a age group of 33 - 83 years. 35% of 
participants in the age group of 55 - 65 years had undergone Alveoloplasty more when compared to other 
age groups. 62% of Males underwent Alveoloplasty more when compared to females (38%). Alveoloplasty 
was performed more in lower arch (32.9%) when compared to other sites. Within the limitation of the 
study ,Males underwent Alveoloplasty more when compared to females. Alveoloplasty was performed 
predominantly more in lower arch when compared to other sites.   

Keywords: Edentulism;Preprosthetic Surgery;Residual ridge;Lower arch   

Type of Manuscript : Original Study  

Introduction

Edentulism is a debilitating and irreversible 
condition and is described as the “final marker of disease 
burden for oral health”. Complete loss of all teeth results 
in complete edentulism 1,2. Smile is the key component 
of the self esteem of an individual 3,4. Bone loss is an 
ongoing process following tooth loss, affecting the 
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mandible four times more than the maxilla 5 Edentulism 
was found to have a significant effect on residual ridge 
resorption  , which leads to a reduction in the alveolar 
bone and the size of the denture bearing area. This 
reduction affects face height and facial appearance.6 
Edentulism patients are at greater risk of cardiovascular 
disease 7 Edentulism may induce oral dyskinesia, defined 
as abnormal involuntary, patterned or stereotyped and 
purposeless orofacial movements 1 

Alveoloplasty is the preprosthetic surgery done 
to improve the quality and condition of the hard and 
soft oral aiding structures, so that they can provide 
retentive, supportful and stable dentures8,9.It is carried 
out by recontouring and smoothening the alveolar arches 
followed by covering them with healthy soft tissue which 
helps in providing a stable and retentive oral prosthesis 
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10 .Alveoloplasty is the term used to describe the 
trimming and removal of the labiobuccal alveolar bone 
along with some interdental and interradicular bone and 
is carried out at the time of extraction of teeth and after 
extraction of teeth. The main objective is a) Hyperplastic 
replacement of resorbed ridges b) Unfavourable located 
frenular attachments c) Bony prominences , undercuts 
11,12. 

The pattern of bone loss differs in maxilla from 
mandible. In maxilla, the usual resorption is on the buccal 
and inferior portion of the alveolar ridge13. The pattern 
of edentulous bone loss results in upward and inward 
loss of structures 14,15. In the anterior maxilla, there is 
less horizontal bone loss and posterior drift of anterior 
rest is seen more than in edentulous mandible16,17. In the 
posterior maxilla, there is an invented drift of posterior 
rest. The width of maxilla is reduced11.The mandible is 
subjected to the effect of early atrophy to a much greater 
extent than the maxilla, and many reasons for this are 
postulated. Most are based on the vascular phenomena 
related to the changing blood supply to the mandible 
that occurs with increasing age, with a consequence 
that periosteal compression by a prosthesis results in 
ischemia which hastens the rate of bone loss.18 

The purpose of this procedure can be two-fold: 

1. When performed before (partial or complete) 
denture construction, it’s used to optimize the shape of 
the patient’s jawbone (ridge) so to avoid complications 
with appliance insertion, comfort stability, and/or 
retention

2. When performed in association with tooth 
extractions, it also establishes a jawbone shape that 
helps to facilitate the healing process that follows

3. An alveoplasty also aims to facilitate the healing 
procedure as well as the successful placement of a future 
prosthetic restoration.19 

Some patients require minor oral surgical procedures 
before receiving a partial or complete denture to ensure 
the maximum level of comfort 20,21. A denture sits on 
the bone ridge, so it is very important that the bone is the 
proper shape and size 22,23. One of several procedures that 
might be needed to be performed to prepare the mouth 
for a denture include bone smoothing and reshaping, 

removal of excess bone, and/or removal of excess gum 
tissue 24,25. 

However, the aim of the is to determine the evaluation 
of site predilection of alveoloplasty in complete denture 
by retrospective analysis. 

Materials And Methods

The retrospective study was conducted in a hospital 
setting. The available data with similar ethnicity was 
collected from the particular geographic location. The 
trends in other locations were not assessed in this study 
setting. Ethical approval was given by the institutional 
ethical committee.We Reviewed patient records and 
analysed the data of 86000 patients between June 2019 
and March 2020. About 120 patients data were included 
out of 86000 patients.  Case sheets were reviewed and 
cross verification done by another examiner to avoid 
errors. To minimise the sampling bias all available data 
was included and no sorting process was done. The 
parameters include age, gender , the site of alveoloplasty 
done  followed by complete denture.

These data were entered in an excel sheet and 
tabulated and SPSS importing was done including chi 
- square test. Site of alveoloplasty, complete denture, 
residual ridge were considered as dependent variables, 
Age and gender were considered as independent 
variables.The data was correlated with site of 
alveoloplasty followed by complete denture with respect 
to age and gender were analysed. 

Results and Discussion

During the period of June 2019 - March 2020, a 
total of 120 subjects underwent Alveoloplasty. Out of 
which 52.2% of Male and 46.7% of female carried out 
in a age group of 33 - 83 years. The anatomical site of 
Alveoloplasty was included as upperI arch, lower arch 
and both arch. The highest percentage of participants 
who had undergone Alveoloplasty were the age group 
of 55 - 65 years (42participants, 35%). While the lowest 
percentage of participants aged between 77 - 83 years 
(4 participants, 3.3%). The other age group had similar 
rates like 14.2% were in the age group of 33 - 43 years 
; 29.2% were in the age group of 44 - 54 years; 17.5% 
were in the age group of 66 - 76 years ( Figure 1). The 
frequency distribution of gender in which 52.5% (63 
participants) of Male and 47.5% ( 57 participants) of 
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female had undergone Alveoloplasty ( Figure 2). The 
frequency distribution of anatomical site of alveoloplasty 
in which the highest percentage of participants had 
undergone Alveoloplasty in lower arch ( 47 participants, 
39.2%); 35.8% of participants had undergone in upper 
arch ; 25% of participants had undergone Alveoloplasty 
in relation to both arch (Figure 3). 

Kushal D. Gangwani et al…26 studied with a sample 
of 35 subjects in which 25 were men and 10 were women. 
Studied with the age group of 38 - 83 years. 60 - 65 years 
of participants underwent Alveoloplasty more. 62% of 
Male had undergone Alveoloplasty predominantly more 
when compared to females (38%). He concluded that 
the goal of Alveoloplasty is to gain favourable tissue 
support for the designed prosthesis while conserving 
as much soft tissue and hard tissue as possible.Previous 
literature was consensus with the present study. 

Nandhana S et al.. conducted a retrospective study 
with a sample size of 30 subjects in which 18 were male 
and 12 were female. Male had undergone alveoloplasty 
more when compared to females (56% : 46%). He 
concluded that ill fitting dentures and unstable prosthesis 
can be the outcome of not performing the Alveoloplasty 
immediately after post extraction. Previous literature 
consensus with the present study. 

Medha Vivek Bhuskute… conducted a retrospective 
study with a sample size of 64 subjects in which 34 were 
Male and 32 were female. Studied with a age group 
of 40 - 86 years in which 58 - 65 years of participants 
underwent Alveoloplasty more.53% of Male had 
undergone Alveoloplasty in relation to lower arch. Males 

had undergone Alveoloplasty predominantly more when 
compared to females.Previous literature consensus with 
the present study. 

Veeramalai Nadu Devaki et al….11,27 conducted a 
retrospective study with a sample size of 42 subjects in 
which 31 participants were female and 11 participants 
were Male. Studied with the age group of 46 - 72 
years in which 65 years of aged participants underwent 
Alveoloplasty more.73% of females had undergone 
Alveoloplasty more when compared to females.Previous 
literature was not in consensus with the present study. 

Teeth have a major role in facial appearance, speech, 
and eating. There is much evidence on oral health 28. 
Edentulism has a negative influence in oral health 
function, social behaviour and day to day activities 29. 
Compromised oral function leads to self esteem and a 
fall in psychosocial well being 30.Edentulous people may 
restrict themselves from participating in social activities 
as they feel embarrassed to speak, smile or eat in front of 
others, which eventually keep them in an isolated state. 
In these individuals wearing dentures could improve 
their facial and oral appearance. It can improve social 
interactions which may increase their self esteem and 
can lead to psychological well being 31 

This study was undergone with a small sample 
size, hence it should be generated for larger population 
study. This altered response was obtained because of the 
absence of patterns own perception which was affected 
by the time of calling, social factors.In future long term 
research will be done with larger populations. 
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Figure 1: Bar graph represents the age group of people who had undergone Alveoloplasty. X axis represents 
the age group and Y axis represents the frequency of patients who had undergone Alveoloplasty. It shows 

that the age group of 55 - 65 years (35%) was seen predominantly more when compared to other age groups. 

 
Figure 2: Bar graph represents the frequency of gender. X axis represents the gender and Y axis represents the frequency 

of patients who had undergone Alveoloplasty.It shows that Males (52.50%) had undergone Alveoloplasty procedure 
predominantly more when compared to females. 

 

Figure 3:  Bar chart represents the frequency of anatomical site. X axis represents the anatomical site and Y 
axis represents the frequency of patients who had undergone Alveoloplasty. It shows that Alveoloplasty was 

performed predominantly more in lower arch (39.20%) when compared to other sites.  
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Figure 4: Bar chart represents the association between age group and the anatomical site of alveoloplasty. 

X axis represents the age group and Y axis represents the frequency of patients who had undergone 
Alveoloplasty. It shows that the age group of 55 - 65 years had undergone Alveoloplasty predominantly more 

with respect to lower arch ( Red) when compared to other age groups, upper arch (Blue) and Both arch 
(Green). The association was found to be statistically not significant using chi square test (Pearson’s Chi 
square : 10.897, DF: 8, p value: 0.208 (p>0.005)). Even though it is not significant Alveoloplasty was done 

predominantly more in the age group of 55 - 65 years. 

 
Figure 5: Bar chart represents the association between gender and the anatomical site of alveoloplasty. 

X axis represents the gender and Y axis represents the frequency of patients who had undergone 
Alveoloplasty. It shows the Males had undergone Alveoloplasty predominantly more in relation to the 

lower arch (21.70% - Green), upper arch (18.30% - Red) and both arch (12.50% - orange) when compared 
to females. The association was found to be statistically not significant using chi square test (Pearson’s chi 

square: 12.180, DF: 6, p value: 0.621 (p>0.005)).  
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Conclusion

Alveoloplasty was performed more in lower arch 
(32.9%) when compared to other sites. Within the 
limitation of the study, Males underwent Alveoloplasty 
more when compared to females. As far as the arch was 
concerned alveoloplasty was performed predominantly 
more in the lower arch when compared to the upper arch. 
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Abstract 
Oral potentially malignant disorders (OPMD) are defined as the risk of malignancy being present in a lesion 
or condition either at the time of initial diagnosis or at a future date. They have the potential to undergo 
malignant transformation.Some of the potentially malignant disorders that are related to oral squamous cell 
carcinoma are Oral submucous fibrosis (OSMF), Leukoplakia, Erythroplakia, & Lichen Planus. There is 
a dual relationship between Oral carcinoma and periodontitis.Oral lesions may have an indirect effect on 
initiating periodontitis. Periodontitis can be considered as one of the risk factors for the development of oral 
cancer. The aim of the study is to assess the periodontal status of patients who are diagnosed with oral lesions 
in Saveetha Institute of Medical & Technical Sciences (SIMATS). This is a retrospective study, carried out 
by analysis of the patient records from June 2019 to March 2020 were assessed. Parameters assessed were 
- Age, Sex, Systemic status, Periodontal parameters (Periodontal probing depth - PPD, Loss of Attachment - 
LOA, Bleeding on Probing - BOP), periodontal status (Healthy gingiva, Gingivits, Periodontitis) & Severity 
of periodontitis (Mild, moderate & severe). Data was analysed using SPSS version 23.0. Chi square test was 
done to compare the differences in proportion. A total of 192 subjects were included in the study. 93 patients 
(48.4%) were diagnosed with OSMF, whereas 99 patients (51.6%) were diagnosed with Leukoplakia. Males 
constituted 93.75% of the study population and females constituted 6.25% of the study population. Age 
group of the study population ranged from 20 years to 80 years. Mean age of the study population is 42.25 
years. 51.04% of the patients were diagnosed with gingivitis, 43.23% of the patients were diagnosed with 
periodontitis & 5.73% of the patients had healthy gingiva.  Chi square test results showed statistically 
significant association between oral lesions and habits, with a p value of 0.000. Leukoplakia was found to 
be more prevalent among smokers & OSMF was found to be more prevalent among patients who had the 
habit of chewing Areca nut, Hans, Mawa and Pan. However, there was no statistically significant difference 
between oral lesions based on periodontal status &  severity of periodontitis.Oral lesions can be considered 
as an attributing factor for development of periodontitis. 
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 Introduction

Oral carcinoma is a public health problem in many 
countries 1. About 3,00,000 new cases of oral cancer are 
reported every year worldwide and the majority of the 
cases are detected in developing countries. Around one 
third of the cases are seen in India. The number of cases 
has been increasing over the few years in developed 
countries 2.  About 90% of the oral cancers are reported 
as squamous cell carcinoma. Oral potentially malignant 
disorders (OPMD) can develop into oral squamous cell 
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carcinomas (OSCC). The term OMPD includes around 
20 oral lesions and conditions that have the potential 
to undergo malignant transformation 3. Some of the 
potentially malignant disorders that are related to oral 
squamous cell carcinoma are Oral submucous fibrosis 
(OSMF), Leukoplakia, Erythroplakia, & Lichen Planus 
4. OSMF is most prevalent in the Southeast Asian 
countries, ranging from 3.2 – 17.6% 5. Leukoplakia, 
Erythroplakia & OSMF have potential risk factors 
including arecanut, slaked lime, tobacco and alcohol 
6. These habits are also risk factors for development 
of oral squamous cell carcinoma. Several other factors 
that are associated with oral cancer include Human 
Papillomavirus infection, stress and low socioeconomic 
status 7–9. Poor oral hygiene, Periodontitis and chronic 
irritation caused by dentures or other appliances are 
considered to be risk factors for OSCC 110. 

 Periodontitis is a chronic inflammatory oral 
disease caused by gram negative bacteria residing in the 
tooth supporting structures 11–14.  It is a multifactorial 
disease, and is influenced by several risk factors 15. The 
disease progresses as a result of host immune response 
to bacteria, producing breakdown of connective tissue 
and alveolar bone 16–18. The endotoxins released by the 
subgingival flora acts as a prerequisite for periodontal 
destruction. They stimulate the host immune cells like the 
polymorphonuclear neutrophils (PMNs), macrophages, 
B & T lymphocytes to produce cytokines, proteolytic 
enzymes, and acute phase proteins that mediate tissue 
destruction 19–21. Consequences of periodontitis include 
loss of tooth, loss of function and unpleasant esthetics 
22,23. Over the past few decades, several advancements 
in clinical and radiographic diagnosis are in practice 24. 
Early diagnosis and treatment planning of periodontitis 
is of primary importance, as it eventually leads to tooth 
loss 25.  

Research has proved the association between 
periodontitis and oral carcinoma, signifying an immune 
– inflammatory pathway 26,27. Specific transcription 
factors act as a link between inflammation and cancer. 
These factors, on stimulation, have the ability to 
increase the expression of genes that are involved in 
production of inflammatory mediators and proliferation 
of cancer cells. Chronic inflammation activates certain 
cellular pathways that cause initial cell transformation 
and cancer progression. On persistent accumulation of 

cytokines, chemokines, and reactive oxygen species, the 
inflammatory mediators activate oncogenes and inactivate 
tumor suppressor genes that lead to uncontrolled cellular 
proliferation. This may produce genetic alterations that 
increase the risk of cancer development 28,29. Tezal 
et al found that potentially malignant oral disorders 
are involved in immuno inflammatory pathogenesis 
that could possibly be associated with periodontitis 
30. Another study done in Pomerania showed that 
leukoplakia is associated with gingival inflammation 

31.Considering the above reasons the present study 
was conducted to examine the periodontal status of the 
patients with OSMF & Leukoplakia in the South Indian 
population.  

Materials & Method 

This is a retrospective study, carried out by analysis 
of the patient records from June 2019 to March 2020 
were assessed. The study design was reviewed and 
approved by the Ethical Committee of Saveetha Institute 
of Medical and Technical Sciences (SIMATS).Data 
from 200 patients who were diagnosed with OSMF and 
Leukoplakia at SIMATS were reviewed in the study. 
Case sheets with incomplete data were excluded from 
the study. A total of 192 patients were included in the 
study. 

Parameters assessed -  

Demographic details including Patient name,Patient 
identity number (PID No.), Age, Sex, Habits, systemic 
status were recorded. Periodontal parameters including 
Bleeding on probing (BOP), Periodontal probing depth 
(PPD), Loss of Attachment (LOA), and Periodontal status 
( Healthy gingiva, Gingivitis, Periodontitis), Severity 
of periodontitis (Mild, moderate, severe periodontitis) 
were taken into account in this study. 

Group I ( n = 93 ) included patients who were 
diagnosed with OSMF, Group II ( n = 99 ) included 
patients who were diagnosed with Leukoplakia. Habits 
were categorized into use of Areca nut, Ghutka, Hans, 
Mawa, Pan & Tobacco smoking. Systemic status 
were categorized into systemically healthy patients, 
and systemically compromised patients (Diabetes & 
Hypertension). Periodontal status were categorized into 
healthy gingiva, gingivitis and periodontitis.  
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According to Centers for Disease Control & 
Prevention - American Academy of Periodontology 
(CDC-AAP) case definition,

a) Mild periodontitis - ≥2 interproximal sites with 
CAL ≥3 mm, and ≥2 interproximal sites with pocket 
depth ≥ 4 mm (not on same tooth) or one site with pocket 
depth ≥5 mm

b) Moderate ≥ 2 interproximal sites with CAL ≥ 
4mm (not on the same tooth) or ≥ 2 interproximal sites 
with pocket depth ≥ 5mm (not on the same tooth).

c) Severe ≥ 2 interproximal sites with CAL ≥ 6mm 
(not on same tooth) and ≥ 1 interproximal site with 
pocket depth ≥ 5mm 32 33. 

Statistical Analysis

The data obtained analysed using statistical 
software SPSS version 23.0 (Statistical Package For 
The Social Sciences). Chi squared test was performed 
to assess the relationship of oral lesions with gender, 
habits,periodontal status and severity of periodontitis. A 
difference was considered to be of statistical significance 
if p < 0.05.   

Result & Discussion

 A total of 192 subjects were included in the 
study. 93 patients (48.4%) were diagnosed with OSMF, 
whereas 99 patients (51.6%) were diagnosed with 
Leukoplakia (Figure 1). Males constituted 93.75% of 
the study population and females constituted 6.25% of 
the study population (Figure 2). Age group of the study 
population ranged from 20 years to 80 years (Figure 3). 
Mean age of the study population is 42.25 years. 51.04% 
of the patients were diagnosed with gingivitis, 43.23% of 
the patients were diagnosed with periodontitis & 5.73% 
of the patients had healthy gingiva (Figure 4).  

Chi squared test was performed to assess the 
relationship of oral lesions with gender, habits,periodontal 
status and severity of periodontitis. Association between 
oral lesions and habits was found to be statistically 
significant with a p value of 0.000. Hence,from figure 
5 it is evident that Leukoplakia was found to be more 
prevalent among smokers & OSMF was found to be more 
prevalent among patients who had the habit of chewing 
Areca nut, Hans, Mawa and Pan.  Figure 6 shows that 

association between oral lesions and periodontal status 
was found to be statistically insignificant. Chi square 
test results showed no statistically significant difference 
between oral lesions based on  severity of periodontitis 
(Figure 7).  

Periodontitis is a common oral disease caused by 
bacterial infection, leading to irreversible attachment 
loss, alveolar bone loss and eventually to tooth loss. It 
is a multi-factorial disease influenced by several risk 
factors like smoking, diabetes, socioeconomic status, 
oral hygiene,  and genetic susceptibility 34. The extent, 
severity and course of the periodontal disease is dependent 
on these risk factors. Periodontitis is related to various 
oral pathological conditions including pre-malignant 
and malignant lesions.Smoking is the most important 
risk factor for oral leukoplakia and for periodontitis 35. 
Periodontal sites are commonly involved in proliferative 
types of leukoplakia 36 

Recent research has focussed on the molecular and 
cellular pathways that act as a link between inflammation 
and cancer 37. Two pathways link inflammation and 
cancer. In the intrinsic pathway, oncogenes that enhance 
the expression of inflammatory mediators and produce 
an inflammatory environment are activated. Whereas the 
extrinsic pathway drives the inflammatory conditions 
which predispose to cancer. Transcription factors like 
nuclear factor kappa Beta (NF-kB), and cytokines like 
Tumor necrosis factor and other chemokines act as 
important orchestrators for both intrinsic and extrinsic 
pathways 38. Thus, inflammation is a key component of 
the tumour microenvironment.   

Mean age of the study population is 42.25 years. 
This finding is similar to that of the study by N Prakash 
Rai et al, where the mean age was 47.7 years 39. This 
is not in accordance with the study by Rathod S et al, 
where the mean age was 35 years 40. This result was 
opposing to the findings of the studies by Shenoy & 
Hedge, Bansal et al, Sinor et al & Gaszynska et al, where 
the mean age was 71.2 years, 70.49 years, 71.2 years, 
75.5 years respectively. All these studies focussed on 
geriatric population 41–44.  

In the present study,  Males constituted 93.75% 
of the study population and females constituted 6.25% 
of the study population.This finding is opposing to the 
study by Sajankumar RP et al, where 57.03% of the study 
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population were males and 42.97% of the population 
were females..32 It was opposing to the study by Shenoy 
RP et al, where 54.9% & 45.1% of the participants were 
males and females respectively41 

In the current study, the percentage of OSMF was 
48.4% & leukoplakia was 51.6%. However, studies 
conducted by Tang et al & Yang et al, showed that 
OSMF was present in 5.49% & 23.2 % of the study 
population respectively 45,46. This lower prevalence is 
because smaller communities were studied (Aborigines 
of Taiwan & Elderly Venezuelan population).  

In this study, 4.17% of the study population, 
belonging to the OSMF group had healthy gingiva & 
1.56% of the study population, belonging to Leukoplakia 
group had healthy gingiva (Figure 6). These fi ndings 
are opposing to the study by Sajankumar RP, where no 
patient had a healthy gingiva 32. Whereas in Shaheen et 
al, Agrawal et al & Mary et al studies, 0.91 % of the 
patients had healthy gingiva. 47–49.   

Results from the present study shows that 40% 
of the patients with OSMF and 51% of the patients 
with Leukoplakia were diagnosed with periodontitis. 
There are several reasons for the association between 

malignant lesions of oral cavity and periodontal disease. 
Periodontal pathogens have the ability to convert nitrate 
into nitrite or acetaldehyde 50. Evidence suggests that in 
patients with periodontal infection, there is production of 
carcinogenic metabolites.  Increased level of mediators 
and infl ammatory markers are considered to be associated 
with development of tumors. Compromised epithelial 
barrier in periodontitis allows the carcinogens produced 
by alcohol and tobacco consumption to penetrate the 
underlying tissues 27. According to Nourelahi M et al, 
the rate of occurrence of oral malignancy is signifi cantly 
related to tooth loss and other periodontal parameters 
such as clinical attachment loss and alveolar bone loss. 
Hence, periodontal disease can be considered as an 
independent risk factor for oral cancer 51 . 

Limitations and future scope -  

Further longitudinal studies are needed to investigate 
the periodontal status in patients with oral lesions with 
larger sample size. Dose dependent relationships between 
the habits, oral lesions & periodontitis should be studied. 
Effect of treatment of oral lesions on periodontal status 
should be assessed in future studies.   

Figure 1 : Pie chart representing distribution of the  oral lesions in the study population. Blue denotes Oral submucous fi brosis 
(OSMF) and green denotes Leukoplakia. 51.56% of the study population were diagnosed with leukoplakia and 48.44% of the 

patients were diagnosed with OSMF.  
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Figure 2 : Pie chart representing distribution of the gender in the study population. Purple denotes males 
and orange denotes females. 93.75% of the study population were males and 6.25% of the participants were 

females.    

Figure 3 : Bar graph showing age groups of the study population. X axis represents the different age groups ( 20 - 30 years, 31 
- 40 years, 41 - 50 years, 51 - 60 years, 61 - 70 years & 71 - 80 years) & Y axis represents the number of patients. Maximum 

patients of the study population belonged to the age group of 41 to 50 years. 
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Figure 4: Pie chart representing distribution of periodontal status of the study population. Green denotes 
healthy gingiva, red denotes gingivitis and purple denotes periodontitis. 51.04% of the patients were 

diagnosed with gingivitis, followed by periodontitis (43.23%) and healthy gingiva (5.73%).  
  

Figure 5: Bar graph depicting the relationship between the Oral lesions and habits of the patients. X axis represents the habits 
of the patients and Y axis represents the number of patients. Blue denotes Oral submucous fi brosis (OSMF) and green denotes 
Leukoplakia. Chi square test was done and association between oral lesions and habits was found to be statistically signifi cant. 

(Pearson’s Chi square value : 46.46, df - 5, p value - 0.000 - signifi cant). Therefore, Leukoplakia was found to be more 
prevalent among smokers & OSMF was found to be more prevalent among patients who had the habit of chewing Areca nut, 

Hans, Mawa and Pan.    
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Figure 6: Bar graph depicting the relationship between the Oral lesions and periodontal status of the patients. X axis represents 
the periodontal status of the patients and Y axis represents the number of patients. Blue denotes Oral submucous fi brosis 

(OSMF) and green denotes Leukoplakia. Chi square test was done and association between oral lesions and periodontal status 
was found to be statistically insignifi cant. (Pearson’s Chi square value : 5.7, df - 2, p value - 0.051 - insignifi cant).  However 
there was no statistically signifi cant difference between oral lesions based on  periodontal status, the oral lesions were more 

prevalent in the gingivitis and periodontitis group when compared with patients who had healthy gingiva.

Figure 7: Bar graph depicting the relationship between the Oral lesions and severity of periodontitis. X axis represents 
the mild, moderate and severe periodontitis  and Y axis represents the number of patients. Blue denotes Oral submucous 

fi brosis (OSMF) and green denotes Leukoplakia. Chi square test was done and association between oral lesions and severity 
of periodontitis was found to be statistically insignifi cant. (Pearson’s Chi square value : 1.52, df - 2, p value - 0.466- not 

signifi cant). However there was no statistically signifi cant difference between oral lesions based on  severity of periodontitis, 
the severe periodontitis group had more number of oral lesions than patients who had mild periodontitis. 
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Conclusion

Based on this evidence, dentists should consider 
periodontal disease as an attributing factor for 
development of oral carcinoma. It is also advisable 
to provide periodontal therapy for patients with oral 
premalignant disorders to achieve ideal therapeutic 
results. 
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Abstract
TMD is defined as a muscular and articular disorder. The primary goal in the treatment of temporomandibular 
joint disorder is to ease pain or mandibular dysfunction with Conservative treatments such as splint therapy, 
and manipulation. occlusal splint insertion and physical treatment are the most commonly used conservative 
alternatives through which approximately 90% of all TMD cases can be successfully treated. The aim of the 
study was to assess the effectiveness of splints in temporomandibular joint disorders. Sample was collected 
from June 2019 to March 2020 from Saveetha Dental College and Hospitals, Chennai. Data collected is 
tabulated in Excel and statistical analysis using SPSS is done to obtain results. Out of 61 patients, 59% 
were male and 45.9% were female. The mean age of the participants is 33.21 years. Within the limitations 
of the study, it was concluded that splint therapy was effective for 59.02% patients with temporomandibular 
joint disorder patients. Also, splint therapy was more effective in males (32.79%) as compared to females 
(26.23%).   

Keywords: TMD; Splint therapy; Myofascial pain; TMJ; Internal derangement   

 Introduction

Temporomandibular joint disorder is defined as a 
muscular and articular disorder1. Temporomandibular 
joint is formed by condylar process of mandible and 
mandibular fossa in the base of the skull.This term 
includes anatomical, histological, and functional 
anomalies in the functioning of the muscular and/or 
articular components of the system that are accompanied 
by highly varied clinical signs and symptoms. Most 
common symptoms include discomfort, pain, and 
disturbances of mastication .TMD is a prevalent disorder 

most commonly observed in individuals between the 
ages of 20 and 40 years2. Therefore this is termed As 
non-specific term, temporomandibular joint disorder. 
.Accordingly, TMD is characterized by clinical signs 
of pain or malfunction occurring jointly or separately. 
Dental anxiety is a common problem which results in 
the avoidance of dental care, and is one of the factors to 
increase pain as patients do not seek help immediately 
3,4. Therefore immersive virtual reality is an effective 
distraction tool to alleviate the anxiety of the patient5. 
The characteristic signs are pain in the TMJ joint, 
articular sounds,pain in the muscles of mastication and 
anomalies in mandibular movements 6. 

Oral health care environment has become a helpful 
setting for early detection of most of the lesions etc in 
patients 7,8.  Sometimes TMD can also occur due to 
certain pre malignant conditions such as oral submucous 
fibrosis that causes limited mouth opening and severe 
pain 9,10. It has been observed that BTX injections 
can be the least invasive method, which can provide 

Corresponding Author:
Pradeep D, 
Associate Professor, Department of Oral and 
Maxillofacial Surgery, Saveetha Dental College and 
Hospitals,  Saveetha Institute of Medical And Technical 
Sciences, Saveetha University, Chennai 600077.
Mail Id: pradeep@saveetha.com
Phone No: 91 9789936383  

DOI Number: 10.37506/ijfmt.v14i4.12467



Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4      5407

relief of intractable symptoms in patients who have 
failed to show any improvement with the conventional 
modalities of  TMD treatment . Injecting measured 
doses of BTX into specific sites in the major muscles 
of mastication can achieve sufficient masticatory muscle 
relaxation, decreased pain, and improved function and 
mouth opening11. The primary goal in the treatment of 
temporomandibular joint disorder (TMD) is to ease pain 
or mandibular dysfunction 12. It is very important for 
the patient to be aware of the various basic procedures 
and treatments carried out in order to cooperate with the 
dentist13. Most management strategies aim to eliminate 
symptoms.TMD treatment can be divided into two 
categories: conservative method and surgical method.  

Conservative treatments include medication, habit 
modification, counseling, physical therapy, splint 
therapy, and  manipulation14. NSAID Medications 
such as ketorolac and paracetamol are taken by patients 
for temporary relief due to its effectiveness 15,16.
Surgical treatments include arthrocentesis, arthroscope, 
arthroplasty, discectomy, and temporomandibular joint 
(TMJ) reconstruction 17.Orthognathic surgery involves 
movement of jaws in all three planes, patients having 
TMJ dysfunction undergoing orthognathic surgery 
are likely to have significantly improved signs and 
symptoms post surgery18. It is observed that sometimes 
temporomandibular joint disorders can occur due to 
maxillofacial trauma, or road traffic accidents that affect 
the TMJ directly or indirectly as well 19,20. Oral splints 
(OS), or occlusal splints, are removable occlusal devices 
used for the diagnosis of TMDs as well as therapy for 
the dysfunction of the relationship between the mandible 
and the maxilla21. A conservative, reversible method is 
widely accepted to be the first choice for TMJ treatment. 
As one of the conservative treatments, oral splint has been 
frequently used for internal derangement and myofascial 
pain treatment 22. As for the mechanisms of occlusal 
splint therapy, wearing an occlusal splint is considered 
to cause alterations in mechanical sensitive input arising 
from periodontal tissue and spindle afferents in the jaw 
closing muscle and decrease in intra-articular pressure 
in TMJ 22. Occlusal splint is often successful, but the 
length of time required to reach a pain-free normal 
range of motion is suboptimal 23 . Although oral splints 
are sometimes designed to stabilize the occlusion, or 
prevent wear of the dentition, a common application 
in the management of TMDs aims to protect the TMJ 

discs from dysfunctional forces that may lead to disc 
perforations or displacements 24. 

Previous studies have been done that stress on the 
importance of conservative splint therapy to ease pain 
caused due to TMD. However a number of challenges 
are faced while the study is conducted.  According to 
Lee, Hye-Sung, et al,  conservative splint therapy is 
highly effective, but these do not achieve a satisfactory 
outcome in some cases. A surgical method should be 
considered in such cases25. According to  Adibi SS, et 
al 26, Gray R, et al 27, it explains about the importance 
and need of splint therapy however it requires a longer 
duration of action to accomplish a pain free state and 
patient cooperation is a limitation in the study. Splint 
therapy can only be successful if minor cases and cannot 
treat complicated TMD conditions. 

This study aims to improve quality and to 
enable Increase maximum mouth opening , to limit 
parafunctional habits that act as a predisposing factor 
for TMD. The main goal Is to decrease the pain and 
discomfort for the patients. Appliances are often used 
in conjunction with other forms of treatment such as 
physiotherapy or medication. The aim of this study was 
to assess the effectiveness of splint therapy in patients 
with temporomandibular joint disorder based on age and 
gender of the patient. 

Materials and Methods

Study setting

The setting to conduct the study is a university 
setting. This enables easy retrieval of data over a specific 
period of time. The study was conducted with the 
approval of the Institutional Ethics Committee [SDC/
SIHEC/2020/DIASDATA/0619-0320]. One guide and 
one researcher were involved in the study. 

Sampling

Data is collected from June 2019 to March 2020 and 
cross verification is done with photographs. Sampling 
bias is minimised by the inclusion of all the data 
available and exclusion of in appropriate data. Internal 
validity consists of samples from University which has 
proper records and gives proper recall and review results 
and external validity is that the results can be generalised 
as samples of One ethnic group is chosen. 
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Data collection and Statistical analysis

Data to conduct the study is obtained by reviewing 
patients records and analysing the data of 100 patients 
reporting to the institute. Excel tabulation based on 
age, gender, TMD and splint therapy entered. Results 
are generated using the statistical analysing told SPSS. 
Incomplete/censored data is managed by excluding it 
from the data. Analyses used is a descriptive analysis – 
mean, range with tables and charts done using statistical 
software SPSS. Independent variables are age, sex and 
dependent variables a splint therapy and effectiveness 
the type of analysis done is correlation an association.          

Results  And Discussions
A total of 61 patients were assessed. The age range 

was from 15 to 56 year. The details on age distribution is 
given in (Figure 1). The  mean age of the participants was 
33.21.  Out of the 61 patients, 33 (54.10%)  were males 
and 28 (45.90%)  were females, as shown in (Figure  2).  
Moderate-quality evidence suggests that splint therapy 
reduced pain in the temporomandibular joint (TMJ) area 
. It was observed that 36 patients (59.01%)  found the 
splint therapy to be effective while 25 patients (40.98%)  
did not fi nd splint therapy completely effective, as 
shown in (Figure 3). Association between effectiveness 
of splint therapy due to TMD with age and gender of the 
patient was done, as shown in (Figure 4 and 5). 

 
Figure 1: Bar graph showing distribution of age of the patients undergoing splint therapy due to 

temporomandibular joint disorder. The  mean age of the participants were 33.21 years. X axis represents the 
age distribution of the patients and Y axis represents the number of patients in each age group.   
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Figure 2: Bar chart showing distribution of gender of the patients undergoing splint therapy due to temporomandibular joint 
disorder. Blue denotes male participants with 54.1% and red denotes female participants with 45.90%.  X axis represents the 

gender distribution of patients and Y axis represents the number of patients in each gender.   

Figure 3: Bar chart showing distribution of effectiveness of splint therapy among the patients with temporomandibular joint 
disorder. Blue denotes effectiveness of splint therapy due to TMD with 59.02% and red denotes non- effectiveness of splints 
therapy due to TMD with 40.98%. X axis represents the effectiveness of splints therapy in patients and Y axis represents the 

number of patients.   
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Figure 4: Bar chart depicting the association between age and effectiveness of splint therapy in TMD 

patients. X axis represents the age of the patients and Y axis represents the number of patients with TMD. 
Blue bars represent effectiveness of splint therapy due TMD and red bars represent non effectiveness of 

splint therapy due to TMD. The splint therapy was highly effective in the age group of 31 years with 6.56% 
followed by 38 and 52 years with 4.92%. Splint therapy was not effective in the age group 32 years with 

6.56% followed by 34 years and 35 years  with 4.92% and 3.28% respectively.  Chi square analysis was done 
(p = 0.78; p >0.05 which was statistically not significant)  

 
Figure 5: Bar chart depicting the association between gender and effectiveness of splint therapy in TMD 
patients. X axis represents the gender of the patients and Y axis represents the number of patients with 

TMD. Blue bars represent effectiveness of splint therapy due TMD and red bars represent non effectiveness 
of splint therapy due to TMD. The splint therapy was highly effective in males with 32.79% followed by 

26.23% in females. Splint therapy was not effective for some male patients with 21.31% followed by 19.67% 
in females. Chi square analysis was done (p = 0.41; p >0.05 which was statistically not significant)   
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According to this study,  The mean age of participants 
is 33.21 years. Similarly in a study by Wassell, R. W. 
Et.al,  The patients reporting of the temporomandibular 
joint disorder were aged 18 years and above with the 
mean age of 30.2 years. In another study by Lee .HS. 
et al, the mean age of participants reporting with TMD 
and for a conservative management was 22.59 years 25. 
Therefore these studies support the results of our study 
that the  age group encountered for TMD  are aged 
between 18 to 65 years. 

In a study by Jokestad et al,out of  76 patients,  45 
were  males and 31 were females. In a study Contradicting 
to our finding by Lee HS., et al,  out of 43 patients , 3 
were males and 40 were females 25. This difference in 
the ratio of male and female is due to a limited sample 
size and limited population in each study. 

According to this study , splint therapy was effective 
and reduced pain and discomfort caused by TMD in 36 
patients (59.01%) however almost 25 patients (40.98%) 
did not find treatment with splint therapy alone to be 
very effective in reducing the discomfort due to TMD. 
In a similar study by Ebrahim, et al , more than 50%  of 
the patients were found to have complete relief of pain 
post splint therapy 28. Carraro and Caffesse, et al claimed 
that the adoption of occlusal splint reduced TMJ pain by 
approximately 70% and muscle pain related to increased 
muscle activity by around 85.2% 29.  Similarly, Wassell 
R.W. et al, stated that 17 out of 36 patients had less than 
a 50% reduction in pain at six weeks.The pain for a few 
participants did not reduce immediately and took up to 
6 to 12 months for complete ease of pain 30. Similarly in 
a study by Madani AS.et al, Out of 20 patients in their 
study , The numbers of pain-free patients due to splint 
therapy were 12 in group 1 , 5 patients were pain-free 
post physical therapy in group 2 and 9 patients were pain-
free post physical therapy in addition to splint therapy 
group 3. It was concluded that splint therapy appeared 
to be the best treatment method for reduction of pain 
and discomfort with TMD compared to the other two 
methods studied as 12 patients out of 20 were pain-free 
31.Limitations of a study is a limited population covered 
and a small sample size. Larger samples could be taken 
and assessed over a longer period of time 32. Future 
scope of the study is that other parts of the population 
should be studied.  

Conclusion 

Within the limitations of the study, it was concluded 
that splint therapy was effective for 59.02% patients 
with temporomandibular joint disorder patients. Also, 
splint therapy was more effective in males (32.79%) as 
compared to females (26.23%). 
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Abstract 

Teeth are informative indicators for the study of human populations, serving as markers and the

bases for comparisons of genetic origin. Mandibular first molar is represented as 36 or 46 in the FDI system. 
The occlusal surfaces of posterior teeth occlude with the opposing occlusal surfaces of posterior teeth. The 
occlusal morphology differs in each posterior tooth. The occlusal aspect of posterior teeth is developed into 
cusps ( 5 or 4 or 6 ) and grooves ( Y or + or X pattern ). These cuspal patterns and groove patterns help in 
forensic identification in cases like gender determination and also to identify the ethnic background of an 
individual. Variation in degree of expression and frequency of teeth in dentitions of different populations 
is different which may be helpful for forensic identification. The aim of the study was to determine the 
prevalence of different occlusal morphological patterns of permanent mandibular first molars. The study 
included  a predominantly South Indian population. Approval was received from the Institutional Review 
Board. Study was conducted with 100 participants who were randomly selected. The occlusal morphology 
patterns (number of cusps and groove pattern) of left and right permanent mandibular first molar were 
assessed from the photographs of the oral cavity and the date was recorded.  Results showed that the most 
prevalent number of cusps in permanent mandibular first molar was 5 cusps ( 71% ) and Most prevalent 
groove pattern in permanent mandibular first molar was Y pattern. It was also observed that the combination 
of the 5Y pattern was more prominent in females than in males. 

Key Words: groove pattern, cuspal pattern, permanent mandibular first molar, prevalence.  

Introduction

A dental trait in humans can be a valuable 
diagnostic tool in anthropological studies for classifying 
and characterizing different ethnic groups. Many 
studies have attempted to relate the prevalence of 
dental morphologies with different factors. Several 
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variations, such as variations in the size, number of 
cusps, and groove pattern, have been observed in the 
mandibular molars of diverse populations. 1 The study 
of dental morphological characteristics is important in 
anthropological research as it can provide information 
on the phylogenetic relationship between species, as 
well as variations and diversities within a population.2,    

Although tooth morphology may be an indicator 
of genetic distances between populations it should 
be viewed with caution. Almost all dental anatomy 
textbooks describe permanent mandibular first molars 
as ‘Y’ groove patterns with 5 cusp numbers. However, 
there may be variations such as the mandibular first 
molar having 4 cusps and also might have ‘+’ pattern.   3   
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Gregory and Hellman and Hellman described 
variations in occlusal surfaces of the mandibular molars 
and developed morphological categories as “5 Y,” 
“5+,” “4Y” and “4+.” And Takeshi Matsuda has used 
“6Y,” “5Y,” “4Y,” “6+,” “5+,” “4+,” “6X,” “5X,” “4X” 
pattern for mandibular

molars.4. The cusps, ridges, and grooves that 
decorate the crown surface also vary within different 
species of primates, together with the number and form 
of tooth roots.5  

Dental morphological details are valuable for 
understanding variations among species and add 
information for phylogenetic and genetic studies. It is 
useful for collating and distinguishing populations as 
there are varying degrees of expression of dental features. 
Analysis of racial differences in dental morphology has 
led to the opinion that the common origins of people are 
reflected to a certain degree in their similar phenotypic 
patterns. 6 

Since only limited data are available on the prevalence 
of occlusal morphology patterns of mandibular first 
molars in the south indian population, there seems to be 
a need to investigate traits in this population. Previously 
our team had conducted numerous original studies  7-13  
and surveys  14-20  over the past five years. Now we are 
focussing on using this knowledge and exploring the 
prevalence studies. The idea for this study stemmed from 
the current interest in forensic identification. The aim of 
the study was to determine the prevalence of occlusal 
morphological patterns of permanent mandibular first 
molar among south indian population. 

Materials and Methods

A total of 100 participants were selected randomly. 
The study included a setting of a varied population 
predominantly South Indian population. The study 
was conducted in 2020 and approval was taken from 
the  Institutional Review Board. Participants’ name, 
gender and age were recorded. Total number of cusps 
and different groove patterns of right and left permanent 
mandibular first molars were examined from the oral 
cavity photographs taken.

Inclusion criteria

1. Permanent mandibular first molars free from 

occlusal caries.

2. Presence of bilaterally completely erupted 
permanent mandibular first molars.

3. Permanent mandibular first molars showing clear 
occlusal outline with all cusps and groove pattern.

Exclusion criteria

1. Participants with restorations and prosthesis in 
the permanent mandibular first molar.

2. Presence of unilateral erupted permanent 
mandibular first molar.

3. Participants with caries in permanent mandibular 
first molars. 

The collected photographs were separated based 
on gender. The number of cusps and groove pattern 
of mandibular first molar was analysed from each 
photograph. We managed the incomplete or censored 
data by telephone communications. Statistical test used 
was descriptive statistics and chi square test. Statistical 
software used was SPSS software. P value less than 
0.05 was considered as statistically significant and the  
confidence level is 95%.  

Results and Discussion 

Figure 1 : Pie chart showing distribution of cuspal 
patterns in permanent mandibular first molar. The 
most predominant pattern was 5 cusps 77% (green 

colour), followed by 16.5% 4 cusps (blue colour) and 
6.5% 6 cusps (khaki  colour)   
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Figure 2 : The pie chart shows the distribution of groove patterns in permanent mandibular fi rst molar. The 
most predominant pattern was Y pattern 71% (khaki  colour), followed by  26% + pattern ( blue colour ) 

and 3% X pattern.( green colour )  

Figure 3 : Bar graph showing association between gender and number of cusps in permanent mandibular 
fi rst molar. X-axis shows gender and Y-axis shows the percentage of participants. Green denotes 5 cusps, 

blue denotes 4 cusps and  khaki denotes 6 cusps. The most predominant cuspal pattern in both genders was 
found to be 5 cusp patterns, with females showing slightly higher, but was statistically not signifi cant. Chi 

square analysis, p=0.853 (p>0.05 indicating statistically not signifi cant ).   
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Figure 4 : Bar graph showing association between gender and groove pattern in permanent mandibular 
fi rst molar. X-axis shows gender and Y-axis shows the percentage of participants. Khaki colour denotes Y 

pattern, blue denotes +, and green denotes X pattern. The most predominant groove pattern in both genders 
was found to be Y pattern with females showing slightly higher, but was statistically not signifi cant. Chi 

square analysis, p=0.894 (p>0.05 indicating statistically not signifi cant )   
Ta ble1 : Comparison of our study with the previous literature :   

Most 
prevalent 

cusp pattern 

Most 
prevalent 
groove 
pattern

Most 
Prevalent 

no. of cusps 
in 36

Most Prevalent 
no. of cusps 

in 46

Most Prevalent 
groove pattern  

in 36

Most 
Prevalent 
groove 

pattern in 46

Most 
Prevalent 

no. of cusps 
in males

Most 
Prevalent 

no. of cusps 
in females

Most 
Prevalent 
groove 

pattern in 
males

Most 
Prevalent 

groove 
pattern in 
females

Present 
study 5 Y 5 5 Y Y 5 5 Y Y

Sneha
et al

5 + - - - - 5 5 Y +

Dholia 
Et al

5 Y 5 5 Y Y 5 5 Y Y

Guo 
Et al 

5 Y - - - - - - - -

Hasund 
Et al

5 Y - - - - - - - -



5418      Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4

The most prevalent number of cusps in the present 
study was 5 cusps (77%  ) (Figure 1). Our study was in 
accordance to the previous studies like Sneha et al, Dholia 
et al, Hasund et al and Guo et al 21 - 23 which showed that 
the most prevalent number of cusps in the  mandibular 
first molar was 5 cusps.(Table 1) This indicates that the 
most prevalent cuspal pattern in different populations 
was the 5 cusp pattern. 

The most prevalent groove pattern in the present 
study was Y pattern (71%) (Figure 2). Our study was 
in accordance with the previous studies like Sneha et al, 
Dholia et al, Hasund et al and Guo et al 21 - 23 which 
showed that the most prevalent groove pattern in the  
mandibular first molar was Y pattern .(Table 1). But the 
study by Sneha et al  showed that the most prevalent 
groove pattern was  + pattern. (62%), which was not in 
accordance with our study. This indicates that the groove 
pattern could be different in different populations  

The most prevalent number of cusps in 36 in our 
study was 5 cusps(74%) . Our study was in accordance 
with the previous studies like Sneha et al, Dholia et al, 
Hasund et al and Guo et al 21 - 23 which showed that the 
most prevalent  number of cusps in 36 was 5 cusps ( 
Table 1) . This indicates that the most prevalent number 
of cusps in 36 among different populations was the 5 
cusp pattern.  

The most prevalent number of cusps in 46 in our 
study is 5 cusps (78%). Our study was in accordance 
with the previous studies like Sneha et al, Dholia et al, 
Hasund et al and Guo et al 21 - 23 which showed that 
the most prevalent number of cusps in 46 was 5 cusps 
(Table 1). This indicates that the most prevalent number 
of cusps in 46 among different populations was 5 cusps.   

The Most prevalent groove pattern in 36 in our 
study is Y pattern (73%). Our study was in accordance 
with the previous studies like Sneha et al, Dholia et al, 
Hasund et al and Guo et al 21 - 23 which showed that the 
most prevalent groove pattern in 36 is Y pattern(Table 
1). This indicates that the most prevalent groove pattern 
in 36 among different populations was Y pattern.  

The Most prevalent groove pattern in 46 in our 
study is Y pattern (71%). Our study was in accordance 
with the previous studies like Sneha et al, Dholia et al, 
Hasund et al and Guo et al 21 - 23 which showed that the 

most prevalent groove pattern in 46 was Y pattern(Table 
1). This indicates that the most prevalent groove pattern 
in 46 among different populations was Y pattern.  

Most prevalent number of cusps in males in our 
study is 5 cusps (71%). Our study was in accordance 
with the previous studies like Sneha et al, Dholia et al, 
Hasund et al and Guo et al 21 - 23 which showed that 
the most prevalent  number of cusps in males was 5 
cusps(Table 1). This indicates that the most prevalent 
number of cusps in males among different populations 
was 5 cusps.  

Most prevalent number of cusps in females in our 
study is  5 cusps (79.5%). Our study was in accordance 
with the previous studies like Sneha et al, Dholia et al, 
Hasund et al and Guo et al 21 - 23 which showed that 
the most prevalent number of cusps in females was 5 
cusps(Table 1). This indicates that the most prevalent 
number of cusps in females among different populations 
was 5 cusps.  

Most prevalent groove pattern in males in our study 
is the Y pattern (66.7%) Our study was in accordance 
with the previous studies like Sneha et al, Dholia 
et al, Hasund et al and Guo et al 21 - 23 which showed 
that the most prevalent groove pattern in males was Y 
pattern(Table 1). This indicates that the most prevalent 
groove pattern in males among different populations 
was Y pattern.  

Most prevalent groove pattern in females in our 
study is Y pattern (73%). Our study was in accordance 
with the previous studies like Sneha et al, Dholia 
et al, Hasund et al and Guo et al 21 - 23 which showed 
that the most prevalent groove pattern in females is Y 
pattern(Table 1). But the study by Sneha et al disagree 
showing that the most prevalent groove pattern in 
females is + pattern (48%). This indicates that the most 
prevalent groove pattern in females could be different 
among different populations .  

Comparison between gender in our study, showed 
that both genders showed the most prevalent cusp as 5 
cusps and most prevalent groove pattern to be Y pattern 
(figure 3, 4). This showed that there were no gender 
differences on cuspal and groove patterns in our study. 

The limitations of the study include less sample size 
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and homogenous population. This study expects a larger 
population in further studies for better understanding of 
the prevalence pattern of mandibular first molars, as it 
can be a source for forensic identification. 

Conclusion

From the study, it was observed that the most 
common occlusal morphology in permanent mandibular 
first molar is 5 cusps and Y groove pattern. It was also 
observed that the combination of the “5Y” pattern 
was slightly more in females than in males. Thus it is 
concluded that more studies on different populations 
is needed to see variation in degree of expression 
pattern,which may be helpful for forensic identification.  
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Abstract
Dental caries and malocclusion are one the most common dental health problems affecting individuals 
worldwide.There are conflicting opinions about the contribution of malocclusions to the development of 
dental caries and periodontal disease. The aim of the study was to determine the dental caries experience in 
children with and without anterior crossbite. Case sheets were reviewed from the dental treatment records 
for dental caries in children with anterior crossbite over 9 months. Inclusion criteria for case sample required 
children to be above the age of 10 and below the age of 18 and with presence of anterior crossbite. Final 
sample size taken for the study was 12 children. Data was analysed using SPSS software and Mann-Whitney 
was done. The results showed that the mean DMFT score for children with anterior crossbite is 0.75 and for 
the control group is 2.67. Within the limitations of the present study, children with anterior crossbite (case) 
showed lower incidence of dental caries than the control group. 

Keywords : Dental caries, anterior crossbite, incidence, dental health  

Introduction

Malocclusion is a problem affecting the tooth where 
the teeth are misaligned as compared to a standard 
normal. Some of the common non-complex malocclusion 
is crowding, overbite, underbite, open bite and crossbite. 
These are deviations from the ideal occlusion as proposed 
in many literature. Malocclusion is usually an inherited 
condition but on occasions, can also be due to oral habits 
like thumb sucking and mouth breathing which causes 
imbalance in the forces acting on the teeth leading to 
this condition. In a study conducted in Rajasthan, 
India reported a prevalence rate of 36.42 percent for 
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malocclusion and another study conducted in South 
India reported that the  prevalence rate for malocclusion 
is 19.9 percent and 15 percent in Karnataka and Tamil 
Nadu, respectively.1,2 In this present study, crossbite 
in particular is the malocclusion of concern. Anterior 
crossbite is the term used to define a malocclusion due 
to palatal positioning of the upper (maxillary) anterior 
teeth in relation to the lower (mandibular) anterior teeth. 
Anterior crossbite can be categorized into skeletal and 
dental, where in dental, the etiological factors result from 
a lingual path of eruption for maxillary incisors, trauma 
to the anterior teeth, supernumerary like mesiodens, 
crowding and few others.3

In a South Indian population study consisting of 
1554 subject samples, 7.3 percent of the subjects had 
anterior crossbite.4 Several complications may arise 
due to this condition, and dental caries is of the utmost 
concern. Dental caries is the destruction of dental hard 
tissue made up of inorganic material caused by the acid 
by-products released from the bacterial breakdown of 
carbohydrates mainly, which is the food particles that 
are lodged on the surfaces of the teeth.5 Dental caries 
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if left untreated, would progress down the layers of the 
teeth, causing more severe dental problems like pulpitis 
and abscess.6,7 Dental caries is the most common dental 
health problem, followed by periodontal disease and 
malocclusion. The prevalence rate of dental caries 
varies from 49 percent to 83 percent across different 
countries.8 In a recent study by Anand et al.9, he reported 
that the incidence rate of dental caries experience among 
primary school children across India to be 78.9 percent. 
Previous studies on dental caries documented that the 
incidence rate was reported higher in individuals with 
malocclusion compared to individuals without any form 
of malocclusion.10 According to Ralph et al.11, anterior 
and posterior crossbite patients had higher DMFT score 
compared to patients without malocclusion. This study is 
aimed at determining the prevalence rate of dental caries 
in children with and without anterior crossbite and to 
investigate if they could be correlated. This knowledge 
will enable health professionals to educate the common 
people about the seriousness of malocclusion and the 
need to seek treatment for it, besides encouraging dental 
practitioners to consider dental caries in the treatment 
planning stage which eliminates the need for invasive 
methods.12 

Materials and Methods

This retrospective study was conducted under 
a university setting. Ethical approval for this study 
was granted by the institute’s ethical committee 
(ethical approval number: SDC/SIHEC/2020/
DIASDATA/0619-0320). Consent to use treatment 
records for research purposes were obtained from 
parents/guardians at the time of patient entry into the 
university for dental needs. The retrospective data were 
collected by obtaining and analysing the 89000 dental 
case records of the university from June 2019 to March 
2020. The inclusion criteria for the current study were 
children between the age of 11-17 years, presence 
of anterior crossbite involving any anterior teeth, 
complete photographic and written records regarding 
the crossbite and DMFT/dmft scores. Age and gender 
matched controls i.e. children without anterior crossbite, 
were taken according to the relevant cases obtained 
from the inclusion criteria. The exclusion criteria were 
patients above 18 years of age and below 11 year of age, 
incomplete and censored dental records and absence 
of photographic evidence of anterior crossbite. The 

selected case and control group were examined by three 
people; one reviewer, one guide and one researcher. 
The patients’ case sheets were reviewed thoroughly. 
Digital entry of clinical examinations and intra oral 
photographs of selected subjects were assessed and 
this included the assessment of every patients’ dental 
caries experience by calculating their individual DMFT 
index score.  A pretested format was used to record the 
caries score based on the DMFT Index. The examiner 
was trained to add data on the DMFT score to calculate 
caries experience for both case and control group by 
tabulation using excel software. Data analysis was done 
using SPSS PC Version 23.0 (IBM;2016) software for 
statistics. The dental caries score for case and control 
group was compared by Mann-Whitney U-Test. 

Results and Discussion
The study population consisted of 24 children, 

with 12 children in the case group (children with 
anterior crossbite) and 12 children in the control group 
(without anterior crossbite)(Figure 1). All the children 
were aged 11-17 years old with mean age of 13 years 
old for both case and control sample. In the case and 
the control group, 6 children (50%) were males and 6 
children (50%) were females respectively. (Figure 2) In 
the case group, 6 out of 12 children had a DMFT score 
of 0. But in the control group 2 out of 12 children had a 
DMFT score of 0. The mean DMFT score for children 
with anterior crossbite was higher (0.75) than children 
without anterior crossbite (2.67), but this difference was 
not statistically significant (Figure 3). (Mann-Whitney 
U-Test; p≥0.05).

It is important to identify these dental caries in 
children as they do not only impact aesthetics, but 
also function if left untreated, leading to debilitating 
conditions and instill psychological trauma in a child.13,14 
This is in particular to children with malocclusion such 
as anterior crossbite because of higher retention of food 
substance in areas of malocclusion as given in a study.10 
There were no significant differences in gender between 
both groups, as there was no gender predilection of 
significant value as reported in a study by Srikanth 
et al.15. The present study data as analysed does not 
support the theory that dental caries experience is higher 
in anterior crossbite patients than compared to control 
group. The sum of mean rank for case group was 416 
and 522 for control group. 
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Higher DMFT mean score was recorded in the 
control group compared to case group, contradictory to 
the findings in the study that reported anterior crossbite 
patients had a higher mean DMFT score than the control 
group. The reason as to why the incidence is higher has 
yet to be investigated and information on it is scarce, thus 
more studies are required to find the etiological factor as 
well as the predilection. A plausible explanation could 
be the orientation of teeth to one another that makes it an 
area prone to food entrapment.16 Dental caries could lead 
to space loss which is also a precursor for malocclusion 
development.17–19 As other literature supports evidence 
of higher DMFT score in malocclusion patients, this 
study shows that DMFT score is lower for case group 
than compared to control group. The reason as to 
why the results of this study contradicts other studies 
could not be identified. In fact, it maybe is not a single 
definitive factor, but rather a collection of confounding 
factors that has not been taken into considerations in this 
study that has cumulatively contributed to the outcome 
of this study.

The limitations of the study were that this was a 
unicentric study with geographic limitations, limited 
sample size and has lower external validity. The oral 
hygiene habits were not considered,  as dental caries 
incidence is reduced in patients with good oral hygiene 
than compared to one with poor oral hygiene practice. 
Patients with good oral hygiene negates the conducive 
environment required for the growth of microorganism 
that is responsible for demineralization of tooth hard 
tissue. Besides that, the patients’ diet history was also 

not taken into account as an individual’s dietary practices 
has been proved to affect the individuals dental caries 
experience. On top of that, history of past dental visits 
of both groups were also not assessed in particular as 
they may have revealed factors such as prior treatments 
that may have led for the development of caries such 
as orthodontic appliances which makes it harder for 
the patient to maintain their oral hygiene as it is less 
accessible to clean areas between the appliances and the 
teeth.

Socioeconomic factors which play an important 
role in the development of dental caries were also not 
assessed. Low socioeconomic status, low monthly 
household income and low educational level are 
generally analogous  with less opportunity to dental 
services and proper oral health care products, poorer 
awareness on oral health and oral hygiene which led to  
a greater incidence and severity of dental caries.20–25 

The advantages of the present study were that this 
was a case-control study with age and gender matched 
controls to provide better results and high internal 
validity. The future scope of this study would be to 
increase the sample size by making it multicentric which 
could yield better results and higher correlation with 
varied interpretations. 

ZC34.  
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Figure 1- Bar graph showing number of cases in case (with anterior crossbite) and control (without anterior 
crossbite) group in the total sample population. The X-Axis represents incidence of anterior crossbite and 

the Y-Axis represents the number of cases. Notice the equal number of children in the case and control 
group.

  
 Figure 2 - Bar graph showing the gender distribution in case group (with anterior crossbite) and control 
sample (without anterior crossbite). The X- axis represents the presence and absence of anterior crossbite 

and the Y-Axis represents the number of cases, white represents children who were males and grey 
represents children who were females. Note the equal distribution of gender.
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Figure 3 - Bar graph shows the mean DMFT score for both case (with anterior crossbite) and control 
(without anterior crossbite). The X-Axis represents the presence and absence of anterior crossbite and 

the Y-Axis represents the mean dmft score and blue represents children with anterior crossbite and green 
represents children without anterior crossbite. Children with anterior crossbite had lower mean DMFT/deft 

score (0.75) when compared to children without anterior crossbite (2.67) However this difference was not 
statistically signifi cant (Mann-Whitney U-Test; p-value = 0.189 - statistically not signifi cant)

Conclusion

Within the limitations of the present study, the mean 
DMFT score of children with anterior crossbite was 
higher than children without anterior crossbite. Higher 
number of children with anterior crossbite had no dental 
caries when compared to children without anterior 
crossbite.  
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Abstract 
The primary dentition for children is, perhaps, the most essential and yet the most neglected concern by a 
parent. Often, these parents who are responsible for the health of the primary dentition of their children feel 
that primary teeth eventually shed, and hence do not deserve heed to providing adequate oral health. The aim 
of this study was to evaluate the parental knowledge, attitude, and practices on the importance of primary 
dentition of their children. A well structured, self-prepared questionnaire was circulated among parents of 
the dental students within the university. The results obtained were collected and analysed to find out the 
awareness levels among the parents and to find out which group had the highest knowledge on primary teeth. 
The statistical tests used were descriptive analysis and Chi square tests. The confidence level was 95% and 
the data was considered statistically significant if P value < 0.05. In our study, it was found that among the 
parents, graduated individuals had the highest knowledge on primary dentition, especially the Post graduate 
level parents  
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Introduction

Primary teeth are valuable assets of a child. The 
primary dentition involves 20 teeth. Regularly these teeth 
are alluded to as deciduous teeth. These teeth will be shed 
(lost) as the permanent teeth erupt. They play a vital role 
in eating, phonetics, aesthetics. Parents are considered as 
the primary Knowledge Source of maintaining a child’s 
oral health. Child rearing and health habits for children 
undoubtedly lag a long term influence determining 
a child’s oral health.1 Indian Parents “have very low 
knowledge and Awareness on primary teeth and their 
Importance. Parents who believed that baby teeth were 
important had children with significantly lower Caries. 

The establishment for sound perpetual teeth in kids 
and young people is laid during the first year of life. A 
few examinations have demonstrated that inappropriate 
recurrence of diet, undesirable dietary patterns, and 
lacking oral cleanliness measures during the initial 3 
years of life are identified with tooth rot in children. 
A dismissed carious essential teeth further builds the 
danger of creating caries in changeless teeth and in this 
manner influencing personal satisfaction. Although 
permanent teeth are already partly formed in children 
aged 0–3 years, an eruption occurs from about 6 years 
on. As the first molar erupts, the oral cavity constitutes 
of mixed dentition, thus heightening the risk of caries.  

In certain cultures, little value is given to primary 
teeth, which resulted in Caries and early loss of the 
primary dentition. Previously our team had conducted 
numerous original studies 3-9 and surveys 10-17 over the 
past 5 years. Now we are focussing on epidemiological 
surveys. The idea for this survey stemmed from the 
current interest in our community. The aim of this study 
was to evaluate the parental knowledge, attitude, and 
practices on the importance of primary dentition of their 

DOI Number: 10.37506/ijfmt.v14i4.12470
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children.

Materials And Methods 

This cross sectional questionnaire study was 
conducted in 2020 and approval was received  by the 
institutional review board. The Sample Size was 140 
parents. Random Sampling Method was followed. 
Questions were in English. The nature and purpose of 
the study was explained and strict Confidentiality was 
assured. The Questionnaire was self structured with 15 
questions in total. 

Data Collection software used was Google Forms. 
Analytics software used was SPSS, IBM. Pie Charts 
and bar diagrams are used as methods of representation 
of each output variable. Descriptive  Statistics and 
Chi square test was used18. P value less than 0.05 was 

considered as statically insignificant and confidence 
level set as 90%. 

Results and Discussion

In the present study, 70% agreed that frequency 
of sugar consumption affects consumption compared 
to amount of sugar consumed, 64.29% agreed the 
maintenance of good dental health can prevent dental 
Caries, The correct option was mainly coming from the 
graduate level educated parents.when asked about milk 
teeth, 37% of graduated parents answered as ‘teeth which 
erupt first’, When asked about the first dental visit, 31% 
of parents answered it as 6 months after eruption of first 
tooth. 35% of the parents said that all primary teeth will 
Shed, 35% of graduated Parents answered that there are 
20 milk teeth. (Table 1)  

 Table 1: Table showing percentage of responses to the questionnaire 

1. What are Milk teeth?

A.      A.teeth which erupt first  55.71%

B.      B.teeth which are permanent     34.29%

C.      C.dont know 10%

2. How many milk teeth are there?

A.      A.20 47.86%

B.      B.32     41.43%

C.      C. Dont know 10.71%

3. Will all primary teeth shed?
A.      A. Yes  55.71%

B.      B. No     41.29%

4. At what age should a child start brushing 
unassisted?

A.      A. 1–3 years 37.68%

B.      B. 4–6 years 44.83%

C.      C. 7–9 years 17.89 %

5. When do milk teeth start to erupt?

A.   6 months 14%

B.   10 months 52.86%

C.   1 year 35%
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6. When should an infant’s first dental visit 
be?

A.   Immediately after birth 28.57%

B.   Within 6 months of eruption of first tooth 52.86%

C.   Whenever necessary 18.57%

7. Do you think early loss of milk teeth can 
lead to malocclusion of permanent teeth?

A.      A. Yes  68.57%

B.      B. No     31.43%

8. Do you think primary teeth are as important 
as permanent teeth?

A.      Yes 63.57%

B.      No 36.43%

9. When should a mother start cleaning her 
child’s teeth?

A.   When the first milk tooth erupts 43.28%

B.   When all milk teeth have erupted 41.79 %

C.   When the first permanent tooth erupts 14.93%

10. Food plays an important role in the oral 
health

A. Yes  77.14 %

B. No     22.86%

C. Dont know 0%

11. Frequency of sugar consumption plays a 
greater role in producing caries than does the 

total amount of sugar consumed

A. Yes  70%

B. No     30%

C. Dont know 0%

12. Retentiveness of a food in the oral cavity 
is linked to dental caries

A. Yes  64.29 %

B. No     35.71 %

C. Dont know 0%

13) Does fluoride prevent dental caries ?

A. Yes  43.57%

B. No     35.71%

C. Maybe 20.71%

14. Is it ok for a child to sleep with a milk 
bottle in its mouth ?

A. Yes  61.43%

B. No     38.57%

 Cont... Table 1: Table showing percentage of responses to the questionnaire 
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15. How often do you take your child to 
visit the dentist ?

A.   Once in 3 -6 months 46.43%

B.   Once in an year 47.16%

C.   Not at all 6.4%

16.How often do you change your child’s 
toothbrush?

A.  Once in 3 -6 months 55.71%

B.   Once in an year 34.29%

C.   less than 3 months 10%

 
Figure 1: The bar graph showing the chi square analysis of association between different education levels 

of parents on knowledge of milk teeth. X-axis represents the highest educational qualifi cation; Y-axis 
represents the count of parents; Green colour represents the teeth which erupt fi rst, Red colour represents 

the teeth which are permanent, Blue colour represents don’t know.  Graduate level educated parents showed 
more awareness(37),But it was not statistically signifi cant [chi Square test, p-value=0.497( p>0.05,indicates 

statistically not signifi cant) 

 Cont... Table 1: Table showing percentage of responses to the questionnaire 
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Figure 2:The bar graph showing the chi square analysis of association between different education levels of 
parents’ knowledge on the number of milk teeth. X-axis represents the highest educational qualifi cation; Y-axis 
represents the count of parents. Green colour represents 20 teeth, Red colour represents 32 teeth, Blue colour 
represents don’t know.Graduate level educated parents showed more awareness(35) on correct number of milk teeth, 
But it was not statistically signifi cant(Chi square test  p=0.178, p>0.05- indicating Statistically not signifi cant) 

Figure 3: The bar graph showing the chi square analysis of association between different education levels 
of parents’ knowledge on whether  it is okay for a child to sleep with a milk bottle in his mouth or not. 

X-axis represents the highest educational qualifi cation; Y-axis represents the count of parents; Red colour 
represents Yes, blue colour represents No. Majority of the parents of all education levels did not have 

awareness on whether  it is okay for a child to sleep with a milk bottle in his mouth or not. Comparison 
between different educated level parents was not statistically signifi cant (Chi square test  p=0.432, p>0.05- 

indicating Statistically not signifi cant)
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Figure 4: The bar graph showing the chi square analysis of association between different education levels 
of parents’ knowledge on taking their children to visit the dentist. X-axis represents the highest educational 

qualifi cation; Y-axis represents the count of parents; Red colour represents once in a year,blue colour 
represents once in 3-6 months, green colour represents not at all.Graduate level educated parents showed 
more awareness (34), But it was not statistically signifi cant (Chi square test  p=0.131, p>0.05- indicating 

Statistically not signifi cant) 

Figure 5:The bar graph showing the chi square analysis of association between different education levels 
of parents’ knowledge on changing their children’s toothbrush. X-axis represents the highest educational 

qualifi cation; Y-axis represents the count of parents; Red colour represents once in a year,blue colour 
represents once in 3 -6 months, green colour represents once in 3 months. Graduate level educated parents 

showed more awareness(36), But it was not statistically signifi cant. (Chi square test  p=0.92, p>0.05- 
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indicating Statistically not significant)  

What are milk teeth ?

55.71% people Responded that they are the tooth 
which erupts-first, 34.29% responded that they are 
teeth which are Permanent : 10 % didn’t know . 37% 
of the Graduate level educated parents answered as 
teeth which erupt first (Figure.1), showed (p)= 0.497 
(P>0.05 )- (Statistically not significant). Similar findings 
were seen in studies like Vennila chandran- Et al20 and 
Jyotsna Vittoba Shetty et.al 21 .  Milk teeth are the onc 
which erupt firsts and the awareness about it was average 
among parents 

How many Milk teeth are there ?

47.86% of the participants said that there are 20 
milk teeth,41.43% - Said that 32 milk teeth are there, 
10.71% - said that they don’t know. 35% of the Graduate 
level educated parents said it’s 20 milk teeth(Figure.2). 
(p)= 0.178 ,(P>0.05 )(Statistically not significant) .The 
research done by Jyotsna Vittoba Shetty21 and Vennila 
chandran were similar to our findings. The awareness on 
the number of milk teeth was found to be average. 

Will all primary teeth Shed ?

55.71% of the participants responded that they will 
shed, 41.29% of the participants said they won’t shed. 
35 % of the Graduate level educated parents said that 
all milk teeth will shed.(p) = (0.138) (Statistically not 
significant) Similar Findings were seen in research done 
by Jyotsna Vittoba Shetty Et. Al21 , Vennila chandran 
Et. Al20- and Sarnat H. Et Al.1 All milk teeth in Infants 
sheds at different times and awareness on it is average 
among parents 

At What Age should a child start Brushing 
Unassisted ?

44.83% of the population said that it’s between 
4-6years, 37.68% of the population said that it’s 
between 1-3 years, 17.89 % of the population said 
that it’s between 7- 9 years. 31.71 % of Graduate level 
educated parents responded as a 4-6 year age group. ( p ) 
= 0.687 (Statistically not significant) . The research done 
by  Pinkham Et al22 is similar to this study. Unassisted 
brushing Can be from 4 - 6 years. 

When do milk teeth start to erupt?.

14% of the respondents said it’s 6 months, 52.86% 
of the respondents said that they will erupt from 10 
months,whilst  35% of them said it’s from 1st year. 35% 
of Graduate level educated parents said it’s 10 months. 
( p) = 0.770 : (Statistically not significant). The research 
done by Abdulrahman alshehri 23 is similar to this study. 
Milk teeth start to erupt before 1 year of age. 

When should an Infant’s First Dental Visit be ?

52.86% of people said that the first visit should be 
within 6months of first teeth , whilst 28.57% of them 
said that it should be Immediately after birth,and 18.57% 
said whenever necessary . 36% of the Graduate level 
educated parents said that its “: within 6 months of 
eruptions first teeth. (p)= 0.750 ; (p>0.05 ), (Statistically 
not significant) . Similar finding was found in the 
research done by Adimouleme Sanguida17, Opposite 
Finding to this study was found in the research done by 
Amid 1. Ismail, et al., in which participants responded 
first to a dental visit 2-3 years after teeth erupts.  This 
disagrees with present study,which is due to differences 
in the study population. Infants first dental visit, should 
be after 6 months of eruption the first teeth and awareness 
to this was found to be average. 

Do you think early loss of Milk teeth can lead to 
Malocclusion of permanent teeth?

68.57%  of the participants said that loss of milk 
teeth can lead to malocclusion of permanent teeth(24) 
(p) = 0.746 (Statistically not significant), 31.43% of 
the Graduate level educated parents responded that 
early loss of milk teeth don’t lead to malocclusion of 
permanent teeth . 46% of the Graduate level educated 
parents  said yes, Similar findings were found in the 
research done Adimoulane Sandigua17- Early loss of 
teeth causes malocclusion. And awareness of this was 
present among parents. 

Do you think primary teeth are as Important as 
permanent teeth ?

63.57% of the people responded as Yes, 36.43% 
of the people opted for the option -‘No’ . 41% of the 
Graduate level educated parents said it’s  important. 
(p)=0.925, (Statistically not significant) . Similar 
research is done by Abdulrahman Alshahri23. Both teeth 
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are very important and have their own significance. 

When Should a mother start cleaning her child’s 
teeth ?

14.93% of the participants opted for the option-
when first permanent teeth erupt, 41.79 % of them opted 
for the option ‘when all milk teeth start to erupt’, whilst  
43.28% of the participants opted for the option- ‘when 
the first milk teeth erupt‘.  In the graduated Parents 28% 
of them opted for the option ,when 1st milk tooth erupts. 
(p)=0.939 (Statistically not significant) .Similar findings 
were found in the research done by Abdulrahman 
Alshahri23, Cleaning a child’s teeth should be done after 
the eruption of the first milk tooth.  

Food plays an Important role in oral health

77.14 % of the population said yes whilst 22.86% 
said No. 52.6% of the Graduate level educated parents 
said yes. (p) = 0.558 (Statistically not significant). 
Similar findings were found in the research done by 
Abdulrahman Alshehri23. Food plays an Important role 
in oral health 

Frequency of sugar  consumption plays a greater 
role in producing caries than the total amount of Sugar 
consumed? 70% of the people said yes whilst  30% said 
no. 49% of the Graduate level educated parents said yes. 
(p) = 0.317 (Statistically not significant). The research 
done by Adimoulame Sanguida17 is similar to this study. 
The Frequency  of Sugar affects caries more than the  
amount of sugar and awareness was present among 
parents. 

Retentiveness of a food in the Oral cavity is linked 
to Dental caries ?

35.71 % of the people said  No , 64.29 % of the 
people said ,Yes. 44% of the  postGraduate level educated 
parents said Yes. The research done by Abdulrahman 
Alshehri23 was similar to our study. Dental caries are 
caused due to the retention of food in the oral cavity25. 

Does fluoride prevent Dental Caries ?

20.71% of the people said maybe, 43.57% of the 
people Said Yes, whilst  35.71% said No . 24% of the 
Graduate level educated parents said Yes. (p) = 0.230 
(Statistically not significant). Similar Findings were 
found in the research done by, Adimoulane.Etal 17, 

gruyten. J. Et. Al26 , Schroth Et. Al27 and Clarke Mist. 
Al28 .  Fluoride prevents Dental Caries, but the awareness 
about it was average among parents. 

Is it okay for a child to sleep with a milk bottle in 
its mouth ?

61.43% of the people said yes, 38.57% of the people 
said no. 35 % of Graduate level educated parents agreed 
(Figure.3). The research done by Jyotsna vittoba et Al21 
was similar to this study. It’s not okay to sleep with a 
bottle in your mouth, but many of the parents were not 
aware of it. This is one of the reasons for development 
of rampant caries. 

How often do you take your child to visit the Dentist?

47.16% of the population said once in a year, 46.43% 
of the participants said it’s once in 3-6 months, whilst 
6.4% of the people said not at all. 34% of the Graduate 
level educated parents said it’s once in 6 months.
(Figure.4) (p)=0.131(Statistically not significant). The 
research done by Jyotsna vittoba Et al21 was similar 
to this study . Taking the child to the dentist once in 6 
months is advisable 

How often do you change your child’s toothbrush ?

Once in 3-6 months is the option selected by 
55.71%, less than 3months is the option selected by 10 
% whilst Once in a year option is selected by 34.29 % 
of the population. (Figure.5)  (p)=0.928 (Statistically not 
significant) . The research done by Jyotsna vittoba Shetty 
Et. Al 21 similar to this study. Toothbrushes should be 
changed once in  3-6 months29,30 

The limitations of our study include limited 
sample size, homogenous population and regionalism, 
overcoming which we can get more accurate results. The 
study shows that Secondary school level parents had less 
knowledge. Need awareness programmes on infant oral 
health to boost the knowledge on this topic.

Conclusion

Knowledge and awareness on Primary teeth among 
the parents was found to be moderate. The Graduate 
level educated parents have a higher knowledge on 
Primary teeth and its importance, Secondary school 
level educated parents have lesser awareness on primary 
teeth. Post graduate level parents have the highest 
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awareness on infant oral health.We can conclude that 
there is definitely a need to create more awareness on 
primary dentition and its importance .  
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Abstract
  Artificial Intelligence (AI) is a breakthrough in the field of technology which is rapidly progressing and 
has captivated the minds of researchers across the globe. Ever since its discovery, dentistry has witnessed 
some of the exceptional achievements. Hence, this technology as the future of dentistry is abutting the 
implementation of its application. While, in no ways, AI can replace the role of the dentist, it is of prime 
importance to be aware of the possibilities to integrate this technology in the future of a gratifying and 
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knowledge skill and treatment planning.
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Introduction

Various technological advancements had occurred 
in the field of dentistry in the previous decade. In newer 
times, technologies are consistently developed and 
support the principles that attempt to mimic the human 
brain functioning to develop solutions. AI is defined as 
the study of intelligent agents, any device that perceives 
its environment and takes action that maximizes its 
chance of successfully achieving its goals. The term AI 
was coined within the 1950s and refers to the thought of 
building machines that are capable of performing tasks 
that are normally performed by humans. Computer based 
diagnosis is gaining momentum thanks to its ability to 
detect and diagnose lesions which can go unnoticed to 
the human eye, thereby paving way for holistic practice.1 

Artificial Intelligence : 

 Artificial Intelligence is usually called machine 
intelligence and is demonstrated by machine in contrast 
to the natural intelligence displayed by humans and other 
animals.1 AI alternatively could also be stated as a topic 
handling computational models which will think and 
act rationally. AI research are often defined because the 
study of intelligent agents, any device that perceives its 
environment and takes action that maximize its chance 
of successfully achieving its goal.2

History dates back to as early as 400BC when Plato 
envisaged a basic model of brain function. Since then, 
the sector of science has witnessed various inventions 
with the arrival of technology for creating a model which 
will stimulate the functioning of the human brain3. The 
process of the constant search has given rise to what’s 
referred to as Artificial Intelligence (AI), which may be a 
highly evolved system capable of mimicking functioning 
of the human brain.4 This unexampled nature of the 
human brain has always made researchers and scientists 
inquisitive from time immemorial. 

Artificial intelligence is defined as the field of science 
and engineering concerned with the computational 
understanding of what’s commonly called intelligent 
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behaviour and with the creation of artifacts that exhibit 
such behaviours. Computer base diagnosis is gaining 
momentum thanks to its ability to detect and diagnose 
lesions which can go unnoticed to the human eye, 
thereby paving way for a holistic practice. The varied 
techniques of AI which are being applied in industry 
include Artificial Neural Networks (ANN) , which are 
being applied in dentistry include Genetic Algorithms 
(GA) and symbolic logic. Following its interception in 
1959 when the primary computational trainable neural 
networks were developed, the sector of drugs and 
dentistry has witnessed innumerable research using AI.5 

A machine learning prediction technique is an 
algorithm that estimates an unknown dependency 
between a group of given input variables and its output 
variables. When such dependency is observed, it can 
predict the longer term output by identifying the target 
function that best describes the behaviour governing the 
input-output patterns.6 AI is capable of communicating 
with a video camera and can automatically detect the 
root canal orifices in all the teeth in the oral cavity. The 
Applications of Artificial Intelligence are abundant and 
more research has been directed towards maximizing 
benefits. 

Applications of AI In Dentistry : 

Caries Detection 

Dental caries is one of the most common problem 
affecting people of all ages, it can be of nursing bottle 
or rampant caries affecting childrens, pit and fissure 
caries, smooth surface caries, root caries mostly seen 
in gediatric patients.7,8 It can be defined as microbial 
disease of the calcified tissues of tooth, characterized 
by demineralization of the inorganic portions and 
destruction of organic structures. Acids produced by 
fermentation of carbohydrates such as sucrose, glucose, 
fructose, by the plaque bacteria such as streptococcus 
mutans leads to subsurface demineralization of the tooth 
enamel. The periods of disease activity vary greatly and it 
is influenced by various risk factors. Subsequent damage 
to dentin-pulp complex leads to painful conditions like 
acute/chronic pulpitis.9,10 

Diagnostic aids refers to tools, procedures or 
technologies that are used in the determination of 
diagnosis.11, 12,13,14  Dental caries is diagnosed by clinical 

methods and radiographic examination of teeth is usually 
by using intraoral periapical radiographs, bitewing 
radiographs, orthopantomography. Fermentable dietary 
carbohydrates are the key players in causation of caries. 
After intake of these sugars, the ph of dental plaque falls 
to 4.5 to 5 within 1 to 3 minutes and it takes another 10 
to 30 minutes to return back to neutral ph. The critical 
ph of plaque is 5.5 and tooth demineralization starts if ph 
drops below this level. Caries producing bacteria readily 
use up the sugars and produce sticky polysaccharides 
called dextrans which helps in adhering the plaque firm 
to tooth surfaces and causes further acid production 
and tooth decay.15,16,17,18 By using smart microchips, 
we can assess the patients food intake, diet activity and 
oral ph levels irrespective of whether it is a pediatric, 
adult or gediatic case. Thereby it helps in assessing the 
caries activity, helps in diagnosing initial or incipient 
caries cases, and accordingly we can manage the cases 
by alteration in diet patterns or preventing the tooth 
decay.19,20,21 

Orthodontics :

 AI helps in orthodontic diagnosis and treatment 
planning22. The data is fed into the system the set 
algorithms and AI software helps in predicting tooth 
movements and final outcomes of the treatment.23

Oral Medicine and Radiology:

 Artificial Intelligence can be used as a useful 
modality in diagnosis and treatment of lesions of oral 
cavity and can be employed in screening and classifying 
suspicious altered mucosa undergoing premalignant 
and malignant changes.24 Artificial Intelligence might 
accurately predict a genetic predisposition for oral 
cancer for a large population. The use of ANNs in the 
diagnosis subtypes of temporomandibular disorders has 
been studied by Bas Betal5 

Correct diagnosis is the key to a successful clinical 
practice. In this regard, adequately trained neural 
networks can be a boon to diagnosticians, especially 
in conditions having multifactorial etiology. In head 
and neck imaging modalities, it can be integrated with 
imaging and cone-beam computed tomography to 
identify minute deviations from normalcy that could have 
gone unnoticed by the human eye. ANN is found to act 
as a second opinion to locate the minor apical foramen , 
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thereby enhancing the accuracy location on radiographs, 
working length determination by radiographs 25. It is also 
found that sufficient sensitivity, specificity and accuracy 
to be a model for vertical root fracture detection in digital 
photography and in diagnosing proximal dental caries26.

Prosthodontics :

 AI combined with designing softwares can help 
the dentist to design the best possible and aesthetic 
prosthesis considering a number of factors like facial 
measurements , anthropological calculation, ethnicity, 
and patient desire27. Another breakthrough in this field 
is the use of CAD CAM technology28 which creates 2 
and 3D models. Virtual Reality Stimulation (VRS) can 
be used to simulate facial profile during treatment.

Oral And Maxillofacial Surgery :

 The tremendous utilization of artificial intelligence in 
oral and maxillofacial surgery is alongside the evolution 
of robotic surgery where the human body motion and 
human intelligence is stimulated. AI software programs 
have assisted the surgeon in planning surgeries with 
reduced operation time thereby preserving prior to the 
actual surgery with higher intra operative accuracy29.

Forensic Odontology :

 Dental age estimated is based on the sequence of tooth 
formation and eruption time.Stages of tooth formation 
can be observed radiographically. Radiographic methods 
of age estimation are commonly used due to availability 
of the pre and post treatment records and also the ease of 
availability of the data can be retrieved any time30. 

Periodontics:

Deep learning analysis using radiographs can assist 
in diagnosing and treatment planning of periodontal 
diseases by enabling the early detection of periodontal 
changes, bone loss, and changes in bone density.31

Pediatric Dentistry:

In pediatric dentistry,  Artificial Intelligence have 
many potential applications which would change the 
behavioural pediatric practice in future. Also, with the 
help of larger datasets, machine learning algorithms will 
only become more sophisticated over time. AI is also 
gaining pace in the early orthodontic tooth movement 

with customized AI driven appliances which would 
have better acceptability by the new generation. AI 
enabled restorative dentistry with design computer-
aided manufacturing technology is already established 
in adult dental practice and would emerge a boon to 
restorations and aesthetics. Pain control with AI enabled 
devices is the new, smarter way towards injection-free 
pedodontic practice The various 4D goggles, movies, 
animations and virtual reality-based games can be used 
as a behaviour modification aid effectively for pediatric 
patients.32 

Dental Implants: 

The dental technicians position the abutments 
already assembled on a 3D printed model, with the 
implant analogues inserted, and scan them with a 
desktop scanner. This shows obtaining the anatomy and 
relative position of the abutments, including the margin 
line. Although this is often possible, it’s an additional 
step that forces the technician to print a model, with 
related costs and problems , but in particular to model 
the definitive zirconia restorations. 

These additional steps can now be avoided by 
using AI. Artificial Intelligence is defined as the ability 
of a system to get information from  external data and 
learn from them, which use those learnings to realize 
the objectives and goals through flexible adaptation. 
Machine learning, as a subset and foundation of AI, is 
the ability of computer systems to perform specific tasks 
to approximate human cognition, without using explicit 
instructions, counting on patterns and mathematical 
models. CAD software is often ‘instructed’ to save lots 
of the stereolithographic file of the individual abutment, 
modelled by the technician, during a specific folder, then 
to retrieve it automatically when needed. The dentist 
can capture a replacement of an intraoral impression 
of the abutment with the correct position, which are 
generally subgingival. The portion which is relative to 
the abutment, that can be recognised and eliminated.  

Future Of Artificial Intelligence :

As technology continues to invariably the dental 
community stands on the precipice of an AI revolution 
that will forever change the way dentistry performed from 
both a clinical and practice management perspective.  
Already, several practice management products have 
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been introduced which incorporate AI, including a 
digital assistant that uses natural - languages processing 
to replace the traditional point and click interfaces and a 
learning based schedule optimizer.  

Moreover, deep learning AI techniques will begin 
to increasingly impact clinical dentistry. These tools are 
able to spot abnormalities in images that even clinicians 
might overlook, while executing its findings in realtime 
to seamlessly integrate into any practice workflow. As 
deep learning systems continue to grow in intelligence, 
the tools will augment diagnostic accuracy. On the 
contrary, this rise of the machines will enable to perform 
at a higher level while essentially making the job much 
easier.   

Challenges Of AI :

 We see three reasons why dentistry has not fully 
adapted to AI technologies. Proper analysis of these 
reasons will help to make dental AI technologies 
better and facilitate their uptake in clinical care. First 
, medical and dental data are not as available and 
accessible as other data, due to data protection concerts 
and organisational hurdles. Data is often locked within 
segregated, individualized and limited interoperable 
systems. Datasets lack structure and are often relatively 
small, at least when compared with other datasets.33 
Second, processing data and measuring and validating 
results is often insufficiently replicable and robust in 
dental AI research. It remains unclear oftentimes used 
for both training and testing leading to data snooping 
bias. Third, the outcomes of AI in dentistry are often not 
readily applicable. The single information produced by 
most dental AI applications will only partially inform the 
required and complex decision- making clinical care34.

Conclusion

The field of artificial intelligence has transformed 
medicine and dentistry in several ways. Though Artificial 
Intelligence systems are a greater asset in dentistry 
and dental education, the human biological system is 
complex and it is to be noted that these technological 
advancements are still the beginning of innovations and 
discoveries of mankind. Furthermore, AI can only assist 
the clinician in performing the tasks efficiently, but does 
not replace the intellect of the human knowledge, skill 
and treatment planning. 
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Abstract
A face bow is a caliper like instrument used to record spatial relation from maxillary arch to the anatomical 
points and transfer the jaw relation to an articulator.  It orients the dental cast in the same relationship to 
the opening axis of the articulator.  There are mainly two types of face bows - Kinematic and Arbitrary 
face bows.  Arbitrary face bows inturn have many subtypes based on anterior and posterior reference point 
indicators and the mechanism of inter condylar distance equilibrium.The questionnaire containing questions 
about face bows and its types was circulated to about 100 participants through google docs - online survey.  
The study was approved ethically by IERB.The responses generated from the survey were converted into 
pie charts and recorded.  The answers obtained are discussed by comparing with the previous articles.The 
survey study shows how much Dental professionals know about face bows and  its types and implementing 
them in their practice. 
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Introduction

A face bow is a caliper like instrument used to record 
spatial relation from maxillary arch to the anatomical 
points and transfer the jaw relation to an articulator.  It 
orients the dental cast in the same relationship to the 
opening axis of the articulator.  There are mainly two 
types of Face bows - Kinematic and Arbitrary face 
bows.1 Kinematic face bows contain adjustable caliper 
ends and locates the exact axis of rotation and hinge axis.  
Arbitrary Face bows relates maxilla to the exact position 
of condylar axis and transfer relation.  Arbitrary face 

bows are classified based on posterior, anterior reference 
point indicators and mechanisms of inter - condylar 
distance equilibrium.2 Based on posterior reference 
indicators, they are infra orbital and nasion pointers.   
Based on the mechanism of inter condylar distance 
equilibrium arbitrary face bows are classified to spring 
bows, calibrated condylar rods and slidematic face bows.  
Face bow follows oriental jaw relations.3 Face bows 
are most widely used in prosthodontic rehabilitations.   
They are used in the complete denture fabrication.  Face 
bow records are transferred to articulators to prevent 
any occlusal errors since the distance from condyle 
to teeth is crucial.  In the prosthodontic procedures, 
failure to use the face bow often leads to error in 
occlusal records.4 Hinge axis is a major component in 
the masticatory movement of the mandible and hence it 
cannot be disregarded.  Hinge axis accurately captured 
and transferred to the articulator represents the occlusal 
aspect of a patient.  Hinge axis is determined by the type 
of face bow used.5
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Previous studies that are based on the effects of direct 
and indirect face bow transfer on the horizontal condylar 
guidance values in a semi adjustable articulator.   The 
results from the study shows a statistically significant 
difference in the HCG values in direct and indirect face 
bow transfer.6

Dental professionals need to be aware of the types 
of Face bows as they help to find accurate Hinge axis of 
patient and ensure proper occlusion and good treatment.  
Face bows are widely used for good complete denture 
fabrication and reduce error in occlusion.7 The main 
aim of the study is to create awareness among dental 
professionals about the use of Face bows and its types 
through a survey.   

Materials and Methods

The Study setting is an online survey conducted 
using a self prepared questionnaire to 100 participants in 
the south indian population.   The previous studies done 
based on Face bows had a population of 30 participants 
and 10 participants.8,9 The internal validity in the study 
is the pre-tested questionnaire and the external validity 
is the homogenisation and replication of experiment and 

cross verification with the existing studies.

The questionnaire is circulated online among dental 
professionals and the data collection software used is 
Google Forms. The responses obtained are converted to 
pie charts for representation 

The statistical test used here is the chi-square test and 
the statistical software is SPSS software. The independent 
variable here is age,gender and qualifications and the 
dependent variables are the facebow usage,applications 
and any complications of facebow if any. The statistical 
analysis here is done by chi-square test and correlation 
analysis test. In this, the type of analysis used for 
correction and association is the chi-square test.

Results and Discussion

In this survey study,we have discussed about the 
awareness of facebow usage among dental professionals 
from the responses gathered from the online survey.This 
survey contains questions based on their knowledge 
about the types of facebow,the individual uses of each 
facebow,correct handling of facebow and the reference 
points of facebow.The results are converted to pie charts 
for easy handling.  

 
 

  Figure 1: Pie chart representing frequency distribution of the response showing the awareness on the types 
of face bow. 78.38% answered yes(green), 10.81% answered no(red) and 10.81% answered maybe(blue)  
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Figure 2:Pie chart representing percentage response on knowledge about the method of handling a facebow. 
83.78% answered yes(green), 10.81% answered no(red) and 5.41% answered maybe(blue).  

  

 Figure 2.1: Bar graph representing the percentage response on knowledge about the method of 
handling a face bow. X-axis represents the qualification whether the professional is an undergraduate 

or postgraduate.Y-axis represents the percentage of awareness of handling of face bows. Green 
colour represents yes, red colour represents no and blue colour represents may be.Higher number of 

undergraduate professionals answered yes and there is a difference in responses between undergraduate 
and postgraduate professionals. Pearson Chi square test: 2.700a ; df: 2; p value: 0.259(>0.05), hence it is 
statistically not significant. This proves there is a similar percentage of awareness about the method of 

handling face bows among both UG and PG professionals.  
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 Figure 3: Pie chart representing  frequency distribution of  percentage response for the type of facebow 

used in locating the exact terminal hinge axis.9.01% answered earpiece type(blue), 13.51% answered fascia 
type(red), 6.31% answered infraorbital type(green), 66.67% answered kinematic face bow(orange) and 

4.5% answered none of the above(yellow).   

  

 

Figure 3.1: Bar graph representing the percentage response on the type of face bow used in locating the 
exact terminal hinge axis.X-axis represents the qualification whether the professional is an undergraduate or 
postgraduate.Y-axis represents the percentage of knowledge on the type of facebow used to locate hinge axis.
Blue colour represents earpiece type, red colour represents fascia type, green colour represents infraorbital 
type, orange colour represents kinematic face bow and yellow colour represents none of the above. Higher 

number of undergraduate professionals answered kinematic face bow and there is a difference in responses 
between undergraduate and postgraduate professionals. Pearson Chi square test: 8.065a ; df- 4; p value: 
0.089(>0.05), hence it is statistically not significant. This shows that there is a similar level of awareness 
about the type of face bow used in locating the exact hinge axis among both UG and PG professionals.  
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Figure 4:Pie chart representing the frequency distribution of the percentage response for the type of face 
bow used in dental practice.13.51% answered earpiece type(blue), 18.02% answered Fascia Type (Red),  

49.55% Kinematic Face Bow (Orange),  9.01% Infra Orbital type ( green), 9.91% (Yellow) 

The figure 1 is about the participant’s awareness of 
types of facebow. 78.38% responded positively, 10.31% 
responded negatively and 10.31% responded probably. 
Facebow usage is mandatory for remounting of maxillary 
cast in articulator having a fixed axis of opening.Failure 
in usage of a facebow leads to an error in occlusion.10

The figure 2 is about the method of handling facebows 
by the participants. 83.78% answered positively, 10.81% 
responded negatively and 5.41% answered probably. 
Facebow handling should be done properly to prevent 
errors in occlusion.11 Figure 2.1 shows the percentage 
response on knowledge about the method of handling 
a face bow. X-axis represents the qualification whether 
the professional is an undergraduate or postgraduate.Y-
axis represents the percentage of awareness of handling 
of face bows. Green colour represents yes, red colour 
represents no and blue colour represents may be.Higher 
number of undergraduate professionals answered yes and 
there is a difference in responses between undergraduate 
and postgraduate professionals. Pearson Chi square 
test: 2.700a ; df: 2; p value: 0.259(>0.05), hence it is 
statistically not significant. This proves there is a similar 

percentage of awareness about the method of handling 
face bows among both UG and PG professionals.

The figure 3 is about the knowledge on facebow used 
in finding the exact terminal hinge axis. The answers are 
9% answered earpiece types, 13.5% answered fascia type 
, 6.3% from infraorbital type,66.6% answered kinematic 
face bow and 4.5% none of the above. Usually, Oriental 
Jaw relations are used in facebow to record occlusion. The 
position of the facebow and its relation to the articulator 
is important.12–18, The kinematic Face bow connects the 
caliper ends to the exact hinge axis location.19 Figure 
3.1,  Bar graph representing the percentage response on 
the type of face bow used in locating the exact terminal 
hinge axis.X-axis represents the qualification whether 
the professional is an undergraduate or postgraduate.Y-
axis represents the percentage of knowledge on the 
type of facebow used to locate hinge axis.Blue colour 
represents earpiece type, red colour represents fascia 
type, green colour represents infraorbital type, orange 
colour represents kinematic face bow and yellow 
colour represents none of the above. Higher number of 
undergraduate professionals answered kinematic face 
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bow and there is a difference in responses between 
undergraduate and postgraduate professionals. Pearson 
Chi square test: 8.065a ; df- 4; p value: 0.089(>0.05), 
hence it is statistically not significant. This shows that 
there is a similar level of awareness about the type of 
face bow used in locating the exact hinge axis among 
both UG and PG professionals. professionals should 
know the reference points both anterior and posterior 
reference points. The posterior reference points are Baron 
point, Gysi, Snow and Denar point.  The pointers used 
for finding anterior reference points are infraorbital and 
Nasion type facebows.20 The pointers used for posterior 
reference points are Facia and earpiece type facebow.21  
The Face bow that uses external auditory meatus as a 
reference point is a kinematic face bow.22 The figure 4 is 
about the participants choice about the type of Face bow 
used in Dental practice.  The options are earpiece type, 
fascia type , infra orbital type , Kinematic Face bows 
and Nasion type.  The responses are 13.5%, 18%, 9%, 
49.5% and 9.9%.   The figure 12 is about the awareness 
about the complications of Face bow usage.  68.5% 
responded positively, 15.3% responded negatively and 
16.2% responded probably.  The common complication 
that arises during Face bow usage are restriction of 
movement, different ear types in different individuals 
and alter arch for each individual.

The limitations of the study is that there are a 
minimum number of articles included.  The other 
complications are the limited study population where the 
possible outcomes may vary.  The results may vary with 
a bigger population.23

In the future awareness of Face bow types reduces 
errors in occlusion and proper usage ensures better 
treatment.24–27Virtual face bow transfer is a virtual 
procedure in which a digital maxillary cast is transferred 
to a virtual articulator using reverse engineering devices 
which is a futuristic approach.28 Facebow transfers are 
used in prosthetic dentistry to record the anteroposterior 
and mediolateral spatial positions of maxillary cusps in 
relation to transverse opening and closing of mandible 
of the patient.29–31 

Conclusion

 Dental professionals must be aware of the 
types of Face bows as it helps in accurate detection of 
Hinge axis and proper occlusion.  Incorrect records 

cause discomfort to patients during complete denture 
treatment.  The above results conclude that the dental 
professionals require more information on types of Face 
bows to reduce errors in the future. 
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Abstract
Apical or periapical lesions are inflammatory processes which are generally caused by microorganisms or 
their by-products and manifest due to defense response of the host to the stimulus in the root canal system. 
The aim of this study was to assess prevalence of periapical lesions among the south indian population. 
This was a descriptive study, where the data of the patients who reported to the dental clinics in saveetha 
dental college, SIMATS, Chennai, India, was obtained from the department of conservative dentistry 
and endodontics. Data was further analyzed, recorded in microsoft excel software and was subjected to 
statistical analysis. n = 15 for periapical lesions. From the data analysed through SPSS, it is observed that 
the prevalence of periapical lesions among non - vital teeth among the outpatients in the department of 
oral pathology is 1.1%. The age group of 60 - 70 years was the most commonly observed (60%). Male 
predilection was noted (67%). Radiographic examination was performed for 40% and histopathological 
examination was performed for 6.7% of the teeth with periapical lesions. 100% of the teeth observed in 
the current study were non - vital. Periapical abscess was the most common finding (53.3%). Occurring 
mostly in anterior maxillary, anterior mandibular and posterior mandibular regions (26.7%) each. The most 
commonly observed treatment modality was extraction (73.7%). Within the limitations of the current study , 
there exists increased prevalence of periapical pathology above 60 years, predominantly in the age group of 
60 - 70 years, primarily reported in the undergraduate clinics. Routine dental checkup with both radiographic 
and histopathological examination of the periapical lesions is essential for the survival of the tooth and is 
beneficial for the community. 

Keywords: periapical lesions, histopathology, radiograph, extraction, dental caries, periapical abscess, 
periapical cyst. 

Type of manuscript: Original study

Introduction 

Periapical or apical lesions are a set of chronic 
inflammatory processes where the causative factor is 

the presence of microorganisms or their by- products 
which are present in the periapical tissue .1,2 The reason 
for the formation of the lesion is due to the reaction of 
the host tissue as a defense mechanism against noxious 
stimulus .3,4 The formation of the periapical lesions 
occur frequently with dental caries as a predecessor 
.5,6 Preceding the formation of periapical lesions, there 
commonly occurs the inflammation of the pulp which is 
known as pulpitis .7 This pulpitis is of 2 types namely, 
acute and chronic pulpitis .8 The common sites at which 
lesions occur are the apex and surrounding the apex 
.9 For radiographic examination, a physician usually 
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observes the size of the lesion, location of the lesion, 
periodontal ligament space widening, lamina dura and 
bone loss .10 For the histopathological examination, 
the most commonly observed features included the cell 
predominance , type of epithelium present, presence of 
wall, cavity and blood vessels .11–13 

Previous literature showed that periapical lesions 
were the most common inflammatory processes that are 
chronic in nature which are present in the jaws .14 It was 
also found that this process most predominantly affects 
people in the third to fourth decade of life .15 In a study 
conducted by N.A. Luna et al, 2009, it was observed 
that 79% of the root canal treated teeth presented with a 
lesion of some kind .16 Due to lack of proper diagnosis 
and a wrong treatment decision, the end result is an 
unresolved condition that persists even after treatment 
.17,18 There is presence of a widely held view that most 
of the periapical lesions, to be exact, almost half of all 
periapical lesions were thought to be cysts.in a study 
conducted by Ramachandran. N et al ,1996, found that 
out of the entire study population, cysts were found to be 
the least , making up merely 15% of all periapical lesions 
with radicular cysts being the lowest incidence among 
cysts thereby proving the previous thought invalid 
.19 The major difficulty that was faced by researchers 
in previous studies was the presence of undefined 
radiographic characteristics which further affected the 
clinical validity of the diagnosis .20 

The requirement of the current study was that 
there was a presence of a major inconsistency between 
the clinical findings, radiographic findings and 
histopathological findings of periapical lesions .21,22 
There was also the absence of certain clinical markers 
which affected the final diagnosis and treatment adversely 
.23–25 This showed that clinical and radiographic 
findings alone were insufficient for diagnosis and that 
histopathological examination was of absolute necessity 
.26,27 The type of radiograph will also determine the 
diagnosis. Newer imaging modalities such as cone beam 
computed tomography (CBCT) and orthopantomogram 
(OPG) aid in better analysis of the lesion to provide 
a precise diagnosis .28  A prompt follow up is also 
required in order to study the disease progression post 
treatment .29 The study will aid dental professionals 
in understanding the need for histopathology as an 
essential tool in achieving precise diagnosis which will 

cause the condition to resolve .30,31 Thus the aim of the 
current study was to assess prevalence of periapical 
lesions among elderly subjects reporting to a private 
dental college and hospital. 

Materials and Methods

The study was designed as a comparative and a 
descriptive study .32 where the data of all the patients 
reporting to saveetha dental college , SIMATS, chennai 
, India with periapical lesions were obtained from the 
department of conservative dentistry and endodontics 
where 86000 patient records were reviewed and 
analysed between june 2019 and march 2020.  This 
was a university setting and the study was conducted 
in the dental clinics of saveetha dental college. This 
setting came with various pros and cons. The pros 
included the presence of a versatile population and an 
abundant availability of data.Some of the cons included 
the study taking place in an unicentred setting and 
possessing a very limited demographic. The dependent 
variables in this study included the radiographic markers 
and histological markers. The independent variables 
include the age of subject, gender of the subject and the 
frequency. This was a correlation and association type 
of analysis. The selection of the study population was 
performed at random . This population was selected 
from the patients who visited the undergraduate and 
postgraduate dental clinics in saveetha dental college. 
The approval to undertake this research study had been 
approved by the ethical board of saveetha university 
(applied). n = 15 cases were reviewed and cross 
verification was performed by an additional reviewer. 
The minimisation of sample bias was performed by an 
additional reviewer, acquiring all the data from within the 
university and as an additional measure, simple random 
sampling was performed .33 There was a presence of 
high internal and external validity. The data was then 
arranged in a methodical manner using microsoft excel 
software and was tabulated on the basis of 8 parameters 
namely, age , gender, radiograph, histopathology, tooth 
vitality, clinical diagnosis, site and treatment performed. 
Data pertaining to presence of non - vital teeth among 
patients were also assessed to determine the incidence 
of periapical lesions among these non vital teeth. For the 
non - vital teeth the age groups of the patients and the 
site of occurrence were noted. The data was validated 
by an additional reviewer. Any incomplete or censored 
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data that was present in the collected data was excluded  
from the study. Statistical analysis of the compiled data 
was performed using IBM SPSS statistical analyzer. 
Chi square test was done for statistical analysis .10,34,35 
The inclusion criteria for this study was outpatients with 
presence of periapical lesions irrespective of their age or 
gender. The exclusion criteria included outpatients who 
did not have the presence of periapical lesions.  

Results and Discussion

The total sample size was n = 15 for patients who 
had periapical lesions. For patients who had non - vital 
teeth, n = 1310. The prevalence of periapical lesions 
in the dental clinics was found to be 1.1 %, meaning 
out of 1310 non vital teeth only 1.1 % of them had the 
presence of periapical lesions. The mean age group of 
the study for periapical lesions was found to be 70.5 
years with the age group of 60 - 70 years being the most 
prevalent. Among non vital teeth, the most commonly 
observed age group was 28 to 48 years.male predilection 
(67 %) was observed in the case of periapical lesions. 
Radiographic examination was performed for 40 % and 
histopathological examination was performed for 6.7 % 
of the study population. As mentioned previously 100 % 
of the teeth showing periapical lesions were observed to 
be non vital. Periapical abscess was the most commonly 
observed (53.3 %). Occurring most commonly in 
anterior maxillary, anterior mandibular and posterior 
mandibular regions with (26.7%) of the population each. 
Most common site for non vital teeth was found to be 
the posterior mandible (44.2 %). The most commonly 
observed treatment modality was extraction which was 
done for 73.3 % of the cases with periapical lesions 
whereas in the case of non - vital teeth 100% of the 
affected teeth underwent root canal treatment.  

The treatment choice for periapical lesions may 
be influenced by a variety of reasons such as the size 
of lesion, extent of lesion, association to surrounding 
structures and patient cooperation. There is no set 
protocol for management of periapical lesions and there 
is still ongoing debate regarding an ideal protocol which 
also addresses conservative management of the lesion .36 
Periapical changes occur in concordance to the changes 
that occur in the pulp over a period of time almost in 
every case. This does not mean that periapical pathology 
cannot occur without pulpal pathology, so assessment 

of the disease process is of absolute necessity .37 If the 
disease process is found to be of origin from the pulpal 
tissues, the microbial infection and cell death could 
occur not only at the apex but also periapically. This 
is what dental professionals observe as a radiolucency 
in the periapical region .38  Assessment of the patient’s 
history is also essential to rule out the presence of 
congenital or hereditary factors that may be pertaining 
to the formation of periapical lesions .39  

Among all the non - vital teeth the most predominant 
age group was 28 to 48 years (44.6 %) followed by 8 to 
28 years (38.8 %), 48 to 68 years (15.6 %) and 68 to 
88 years (0.8 %) . in a recent study by G. Kandemir et 
al, 2019 it was seen that similarly a younger age group 
was seen with presence of non vital teeth, with the 
majority of the vitality loss occurring in the age group 
of 18 to 40 years .30 The primary reason for the loss of 
tooth vitality at a young age is dental caries which could 
be influenced by a variety of factors such as diet, poor 
oral hygiene, lack of professional dental treatment .31,32 
When we observed periapical lesions, contrasting results 
in relation to non vital teeth were observed as the most 
common age group with presence of periapical lesions 
was 60 - 70 years (60 %) followed by 70 - 80 years 
(27 %) and 80 - 90 years (13 %). Periapical were seen 
in an older study population unlike non vital teeth. In 
a previous study conducted by Akinyamoju AO et al, 
2014, contradicting results were observed, the peak age 
of incidence was found to be 20 - 30 years .18 Also in the 
study conducted by Gbadebo SO et al, 2014 , the peak 
age of incidence was found to be 32 years .21 The primary 
reason for these literature findings could be due to the 
primary cause of periapical lesions being an endodontic 
pathology. immune response is increased in a younger 
age which could induce proinflammatory cytokines 
which is followed by periapical pathology .33 The reason 
for the findings of our study is again dental caries but 
due to the reduced healing capacity of the body as it ages 
and its inability to fight infection could be the cause of 
periapical pathology in older individuals .34 Thereby the 
findings of our study were not in concordance with that 
of literature.  

Among periapical lesions a male predilection was 
observed  constituting 67 % and females constituting 
33%. In a study conducted by  Enriquez FJ et al, 2015, 
a female predilection was observed with females 
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constituting 65 % and males constituting 35 % .35 

Similarly the study conducted by Akinyamoju AO et 
al, 2014,observed a female predilection with females 
making up with 51.9 % .18 Another study by Silva BSF 
et al, 2017, showed the presence of a male predilection 
similar to the one observed in the current study .7 The 
study conducted by  Gbadebo SO et al, 2014 also 
showed a male predilection with 53 % .21 The results 
obtained from literature were varied and this could be 
due to the difference in study setting, population, clinical 
condition. Male patients were also found to a greater 
incidence of periapical abscesses.  

Radiographic analysis was performed for 40 % of 
the study population and was not done for the remaining 
60%. Likewise histopathological examination was 
performed for a mere 6.7 % of the population which 
further increases the need for the current study to increase 
awareness regarding the use of histopathology for a spot 
on diagnosis. In a study performed by  Kruse C et al, 2017, 
radiographic diagnosis was performed for 100 % of the 
study population and histopathological examination was 
done for 42% of the population. Reasons for this could 
be improved methods and techniques for diagnosis, age 
of the patient, existing condition of the tooth, awareness 
of the dental professional and patient compliance some 
of which may have been lacking in the setting of the 
current study .48,49 

As mentioned previously all the teeth in the current 
study were non - vital (100 %). In a study conducted by 
Kuc et al, 2000, it was found that 93.8 % of the teeth 
were non vital which is in concordance with the results 
of the current study .50 From this we can infer that the 
vitality of the tooth plays a role in the majority of cases 
for the formation of periapical lesions .51

The most commonly observed lesions were 
periapical abscesses with 53.3 % followed by periapical 
cyst with 33.3 % and finally radicular cyst with 13.3 
%. Chi square test revealed the distribution to be 
insignificant. In the studies such as the ones conducted by 
Akinyamoju AO et al, 2014 and Gbadebo SO et al, 2014 
.18, 21 where the most commonly observed lesions were 
periapical granulomas and periapical cysts respectively. 
In another study conducted by  Çalışkan MK et al, 2016, 
the most commonly observed lesions were periradicular 

granulomas constituting 72 % of the study population 
.39  Reason for this inconcordance may have been due 
to variation in the population and setting but further 
research is required to correlate race with the type of 
periapical lesions. More probable reasons may include 
lack of awareness of the lesion and misdiagnosis.  

We also observed the common sites of incidence of 
both non vital teeth and periapical lesions. In the case of  
non vital teeth the most common site was the posterior 
mandible with 44.2 % followed by anterior maxilla (26.8 
%), posterior maxilla (22.3 %) and anterior mandible  
(6.4 %). The reason for this could be due to the increased 
incidence of dental caries in the posterior region such 
as that observed in the study conducted by AH Wyne et 
al, 2008 .53 Similarly in periapical lesions most common 
sites were  anterior maxillary, anterior mandibular and 
posterior mandibular regions (26.7%) each the reasons 
for which could be similar to that of non vital teeth.  

The most common treatment modality chosen for 
periapical lesions in the current study were extraction 
being done for 73.3 % of the population followed by no 
treatment for 20 % of the lesions and finally periradicular 
surgery for 7 % of the population. In a study conducted 
by Gbadebo SO et al, 2014 21, it was found that the 
entire study population had undergone periradicular 
surgery. The reason for this inconcordance could be 
due to availability of infrastructure, patient compliance, 
experience of the dental professional and awareness 
regarding the treatment of the lesion.  

In this study geographic limitation was present 
where the population was predominantly south indian. 
Some of the collected data was unclear, incomplete or 
the reporting parameters were not considered. Another 
limitation was that the study was a unicentred study 
taking place only within saveetha dental college, 
SIMATS, Chennai, India .54,55 The study could pave the 
way for new research which will focus on the prevention 
of periapical lesions and also provide methods for the 
improved assessment of lesions which will lead to better 
treatment prognosis. A greater sample size combined 
with a variety in ethnicity which will yield a better result.
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Figure 1 : This pie chart represents the distribution of non-vital teeth among different age groups on a scale 
of 1 – 100 % where blue colour denotes age group of 8 to 28 years, pink colour denotes age group of 28 to 

48 years, green colour denotes age group of 48 to 68 years and orange colour denotes age group of 68 to 88. 
Most commonly observed age group was 28 to 48 years followed by 8 to 28 years, 48 to 68 years and fi nally 

the least commonly observed age group was 68 to 88 years . 

 
Figure 2 : This pie chart represents the distribution of periapical lesions among different age groups on a 

scale of 1 – 100 % where blue colour denotes age group of 60 to 70 years, pink colour denotes 70 to 80 years 
and green colour denotes 80 to 90 years. Most commonly observed age group was 60 to 70 years followed by 

70 to 80 years and fi nally the least commonly observed age group was 80 to 90 years .  
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Figure 3 : This pie chart represents the distribution of clinical diagnosis of periapical lesions on a scale of 1 – 100 
% where blue colour denotes periapical cyst, red colour denotes radicular cyst and green colour denotes periapical 
abscess. Most of the lesions were found to be periapical abscesses which is the most common followed by periapical 
cyst and radicular cyst.  

Figure 4 : This pie chart represents the distribution of sites associated with periapical lesions on a scale of 
1 – 100 %  where blue colour denotes anterior maxilla, red colour denotes anterior mandible, green colour 

denotes posterior maxilla and orange colour denotes posterior mandible. The most common sites where 
periapical lesions were observed were the anterior maxilla, anterior mandible and posterior mandible 

followed by posterior maxilla.   
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Figure 5.1 : Bar graph showing association of age of the population with the clinical diagnosis of the 
periapical lesions. X axis represents the age of the population and y axis represents the count and percentage 

of clinical diagnosis. Periapical abscess was common among 60 to 70 yr old subjects. Chi square test was 
done and the association was found to be statistically not signifi cant. Pearson’s Chi square value: 5.823, DF: 

4, p value: 0.213 (>0.05) statistically not signifi cant. Hence there is no age predilection for any particular 
type of periapical lesion. 

Figure 5.2 : Bar graph showing association of the gender of the population with the clinical diagnosis of 
the periapical lesions. X axis represents the gender of the population and y axis represents the count and 
percentage of clinical diagnosis. Chi square test was done and the association was found to be statistically 
signifi cant. Pearson’s Chi square value: 5.663, DF: 2, p value: 0.05 (=0.05). Hence statistically signifi cant 

showing males have a higher incidence of periapical abscess compared to females.
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Conclusion

Within the limitations of the current study, there 
exists increased prevalence of periapical lesions in 
the age group of 60 - 70 years and males had a higher 
prevalence of periapical abscess compared to females. 
Routine dental checkup with both radiographic and 
histopathological examination of the periapical lesions 
is essential for the survival of the tooth and is beneficial 
for the community.
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Abstract
The fixed and removable prosthodontics aims at the maintenance and preservation of the tooth structure . 
Restoration of teeth is possible only if sufficient space is created for the application of thickness of material 
required . The types of finish lines given for all ceramic , metal ceramic and all metallic tooth preparations 
are Chamfer , Shoulder finish line, etc , The aim of this observational study is to assess the different types of 
finish lines given in the tooth preparation . The study is focused to assess the different types of finish lines 
in tooth preparation and to assess the most preferred type of finish line as the tooth margin . Around 1000 
different tooth preparations were observed  to assess the types of finish lines . The data was obtained from 
86,000 archived patient records  . All the collected data were reviewed and statistically analysed . In the 
present study , most of the patients were 31 to 45 yrs old (42 %) . Among the patients , 56% were Male  . 
Majority of the tooth preparations were done in Sextant 2 (35%) . The most preferred type of finish line was 
the Shoulder finish line (77 %).The study has observed that the shoulder finish line was the most preferred 
type of finish line .

Keywords : Tooth preparation ; Types of finish lines ; Choice of finish lines   

 Introduction

The fixed and removable prosthodontics aims at the 
maintenance and preservation of the tooth structure . 
Restoration of teeth is possible only if sufficient space 
is created for the application of thickness of material 
required . It is given for better marginal adoption and 
fitting of the restoration 1 , 2 , 3 . The types of finish line 
given for all ceramic , metal ceramic and all metallic 
tooth preparations are Chamfer , Shoulder , Knife 
edge finish lines 4 . They are given on the basis of the 
requirement and tooth structure . Ideally , all finish lines 
should be placed supragingivally 5 , 6 . Due to esthetic 
and carious considerations 7 , 8 , 9 , however subgingival 
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placement of the finish line is preferred 10 , 11 , 12 . 

No one type of finish line can be used for all crown 
preparations . In lower anterior teeth or periodontally 
treated teeth 13 , the knife edge finish line appears to be 
the treatment of choice 14 . The long term goal desired 
by a patient and the doctor is durability and longevity 
15 . This can be achieved initially by tooth preparations 
that are clinically sound 16 . But another important factor 
that contributes to this is the selection of the finish line . 
Preference for a particular type of finish line preparation 
allows ample room for various criteria like the position of 
the teeth contributing to esthetics [Anterior or Posterior] 
17 , Restoration material [Metal or Ceramic] 18 and the 
bulk of the restorative material 19 , 20 . The indications 
and the contraindications for each type of finish line will 
be reviewed . The ultimate goal in fixed & removable 
prosthodontics is the maintenance & preservation of the 
remaining dentition 21 . In short teeth and preparation 
for Porcelain and Porcelain - Gold crowns , the full 
shoulder bevelled preparation is the treatment of choice 
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. In full Gold and Acrylic veneered Gold crowns , as in 
endodontically treated , the Chamfer preparation is the 
treatment of choice 22 . The various types of finish lines 
are Chamfer , Heavy chamfer , Shoulder , Round/Radial 
shoulder , Slope shoulder , Shoulder with bevel , Knife 
edge , Chisel edge & Butt joint finish lines .The present 
study was conducted to assess and study the various 
different types of finish lines in tooth preparation and to 
assess the most preferred type of finish line as the tooth 
margin .  

Materials and Methods

The observational study was done in a university 
setting . Samples of 10 months from June 2019 - March 
2020 was reviewed . A collected data of 868 patients 
were examined by 2 reviewers , Finish lines and tooth 
preparation were the inclusion of the data . All available 
data were included without any sorting process to 
minimise sampling bias . Non probability inclusion  was 
done to ensure internal validity and Homogenization & 
replication of experiment was done for external validity . 

The data from 86,000 patients visited Saveetha 
dental college during the time period of June 2019 to 
March 2020 were reviewed and the data of all tooth 
preparations were collected . Non specific samples were 
excluded from study . The collected data was entered 
in an excel sheet and the data verification was done by 
an external reviewer . Then the data were imported to 
statistical analysis . The variables were defined and SPSS 
by IBM was the statistical software used for analysis . 
Chi - square test was done by keeping age &  gender 
as independent variable and tooth preparation & type of 

finish line as dependent variable . Correlation analysis 
and association analysis were done. 

Results and Discussion

Among the sample size of 867 tooth preparations , 
42 % of the patients were 31 to 45 yrs old , 32 % were 18 
to 30 yrs old , 21 % were 46 to 60 yrs old  and 5 % of the 
patients were above 60 yrs . In the total study population  
( Figure 1), 56 % were Male and 44 % were Female  ( 
Figure 2). 35 % of the total tooth preparation was done 
in Sextant 2 , 14 % in Sextant 3 , 14 % in Sextant 6 
, 13 % in Sextant 4 , 13 % in Sextant 5 and 11 % of 
the preparations in Sextant 1 . There was a statistically 
significant difference between the sextants in receiving 
fixed partial denture treatment with  Sextant 2 being the 
predominant one receiving treatment (Chi Square test ; 
P < 0.05)(Figure 3). 

The most preferred type of finish line was Shoulder 
finish line - 77 % . Chamfer finish line was preferred in 
13 % , Radial shoulder in 3 %, Heavy chamfer finish line 
in 3 % , Feather edge & Knife edge finish lines in less 
than 1 % of tooth preparations . There was a statistically 
significant difference between the finish lines placed in 
fixed partial denture treatment,with shoulder finish line 
being the predominant one receiving treatment (Chi 
Square test ; P < 0.05).

(Figure 4).There was a statistically significant 
difference between the sextants in receiving fixed partial 
denture treatment.with  Sextant 2 being the predominant 
one receiving treatment (Chi Square test ; P < 0.05) 
(Figure 5).   
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Age of the patients in the study 

 
Figure 1 : The bar graph represents the age of the Patients in the study . The X -  axis represents the Age 
groups and Y - axis represents the percentage of the patients . Among the total sample size of 867 patients  

,  31.7 % (275) were 18 to 30 yrs old , 42.3 % (367) were 31 to 45 yrs old , 20.9 % (181) were 46 to 60 yrs old 
and 5.1 % (44) were above 60 yrs old . Tooth preparations were predominantly done in patients of 31 to 60 

yrs of Age (63.2 %) . N = 867 .  

Gender of the patients in the study 

 
Figure 2 : The bar graph represents the gender of the Patients in the study . The X - axis represents the 
Gender and the Y - axis represents the percentage of the patients  . Among the total sample size of 867 

patients , 56.3 % (488) were Male , 43.6 % (378) were Female and 0.1 % (1) were Transgender . Thus Males 
were more prevalent to Fixed partial denture treatment than Females (56.3 %) . N = 867 .   

 Teeth sextants  involved in the study 
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Figure 3 : The bar graph represents the teeth sextant of tooth preparation .The X - axis represents the 

Teeth sextant and the Y - axis represents the percentage of the patients  . Among the total sample size of 867 
patients , 11 % (95) of tooth preparations were done in Sextant 1 , 34.8 % (302) were in Sextant 2 , 13.7 % 
(119) were in Sextant 3 , 13.3 % (115) were in Sextant 4 , 13.4 % (116) were in Sextant 5 and 13.8 % (120) 

were done in Sextant 6. There was a statistically signifi cant difference between the sextants in receiving fi xed 
partial denture treatment with  Sextant 2 being the predominant one receiving treatment (34.8 %) . N = 867 

.  
 

Finish lines observed in the study 

 

Figure 4 : The bar graph represents types of fi nish lines in tooth preparation . The X -  axis represents the type 
of fi nish line and the Y - axis represents the percentage of the patients . Among the total sample size of 867 patients, 
16.1 % (140) of the fi nish lines were Chamfer fi nish line , 0.1 % (1) were Feather edge fi nish line , 0.6 % (5) were 
Knife edge fi nish line , 3 % (26) were Radial shoulder fi nish line , 2.5 % (22) were heavy chamfer fi nish line and 
77.6 % (673) were Shoulder fi nish line .There was a statistically signifi cant difference between the fi nish lines placed 
in fi xed partial denture treatment, with shoulder fi nish line being the predominant one receiving treatment (77.6 %) 
. N = 867  
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                             Finish lines in Teeth sextants  in the study 

 
Figure 5 : The bar graph represents the association of Teeth sextant and the type of fi nish lines . The X - axis 
represents the Teeth sextant and the Y - axis represents the frequency of type of fi nish line such as Chamfer 

(Blue) fi nish line , Feather edge (Green) fi nish line , Knife edge (Tan yellow) fi nish line , Radial shoulder 
(Violet) fi nish line , Heavy chamfer (Yellow) fi nish line and Shoulder (Orange) fi nish line .There was a 

statistically signifi cant difference between the fi nish lines  in various Sextants and type of fi nish line placed in 
fi xed partial denture treatment, with Sextant 2 being the predominant one receiving treatment and Shoulder 

fi nish line being the predominantly preferred one  as the tooth margin . This was found to be statistically 
signifi cant ; p = 0.01 (Pearson Chi Square test ; P < 0.05) . N = 867 .  

The ideal fi nish line should have the following 
characteristics including , Shallow levels nearly parallel 
to cavosurface should be avoided because the restoration 
will be too thin at this area and may chip easily . The 
discrepancy decreases with the increase in angulation of 
the bevel and the bevel should not produce a very acute 
margin , which can lead to fracture of the wax pattern 
during removal 23 . Shoulder fi nish line has a gingival 
fi nish  wall perpendicular to the axial surfaces of the 
teeth . If the marginal wall was at 120 degree to the axial 
wall , then it is termed a sloping shoulder. A shoulder 
fi nish line was preferred for all ceramic restorations 24 
, where suffi cient thickness of the margin was required 
for structural durability 16 . All anterior restorations 
were fabricated with a shoulder margin where aesthetics 
was the primary concern . The placement of fi nish lines 

infl uences the fabrication of the restoration and the fi nal 
outcome of the treatment 25 . 

In the present study , we concluded that among the 
total sample patients , Male gender was predominant. 
On the other hand , the study by Geiballa GH , et , al ,. 
26 had opposing fi ndings of female predominance. Also 
the study by  Shillingburg HT , et , al ,.16 had opposing 
fi ndings of Female predominance . This opposing 
fi nding may be due to personal hygiene of the individual 
. In the present study , we concluded that the majority of 
the tooth preparations were done in Sextant 2 . The study 
by Rosenstiel SF , et , al ,. 22 had similar fi ndings . In 
the present study , we concluded that the Shoulder fi nish 
line was the most preferred type of fi nish line done in 
tooth preparations. The study by Shillingburg HT , et , al 
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,. and  Cho L , et , al ,. 27 , 16 had similar findings . On the 
other hand , the study by  Tjan AHL , et , al ,. , Grajower 
R , et , al ,. and Noonan JE , et , al ,. 28–30 had differential 
opposing findings . 

This study was single centered and large data for 
various different finish lines needs to be analysed 
further.. This study also doesn’t represent all ethnic 
groups and populations .Future scopes were observation 
of more population , Assessment of the expectations of 
the patients , Assessment of adaptation of the prosthesis 
and other choices of finish lines .  

Conclusion

This study  observed that there was a statistically 
significant difference between the finish lines  in various 
Sextants placed in fixed partial denture treatment,with 
shoulder finish line being the predominant one as the 
tooth margin  . Predominantly  tooth preparations were 
done in Sextant 2 , the  Anterior region .  
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Abstract
Prosthodontics is concerned with the impact of tooth or tissue damage and partial or complete loss of teeth 
on oral function in its broadest sense. It deals with this largely through prosthetic replacement. The discipline 
occupies a major portion of a dental school curriculum, and dental practitioners usually devote much of their 
practice to prosthodontic services. It is continuously evolving consequent to the rapid advancements in dental 
biomaterials science, clinical and laboratory techniques and technologies, education, research, therapeutics, 
literature, and interdisciplinary developments. While the basic process of making dentures has changed little 
over the past several decades, new materials and techniques can help laboratories and clinicians provide 
functional, esthetic restorations that offer exceptional value to patients. Implant treatment is a tremendous 
adjunct to removable prosthodontics in the treatment of edentulous patients, but it is not within the financial 
reach of all dental patients.In future, prosthodontics has a very good scope and it is going to be beneficial for 
the patients who are edentulous.Technology developments are very much needed in future for its very well 
establishments .This review is aimed to discover some fascinating facts about the trends that are prevailing 
in prosthodontics and its future scope.  

Keywords : prosthodontics;trends;developments;future education; research.   

Introduction 

Prosthodontics is a well defined and broad 
dental specialty catering to a wide range of oral 
rehabilitative treatment needs of the community. 
Prosthodontics has continuously evolved as a result of 
progress in biomaterial science,laboratory technology, 
multidisciplinary advancements and clinical techniques 
1. In the past several years, prosthodontics has begun 
to establish itself as a “knowledge-based” speciality, 
and not just a “skill-based” specialty. This change 
will be the key foundation in our ability to prosper. 
Emerging concepts, materials, and technologies impact 
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the education, research, and practice of prosthodontics 
2. Many paradigm shifts and watershed events have 
signaled the end of historical boundaries in the dental 
profession such as osseointegration, internet, and tissue-
engineering 3. The future prospects of our discipline 
can be examined and understood only in the context of 
current trends and prospects  4.

Several other authors like Carlson , et al ,2006 
, 5  have described in his study that the main focus in 
prosthodontics is that it has shifted from removable 
prosthesis to fixed dentures . implant-supported 
restorations have attracted intense interest in the dental 
community.Even authors like Kumar CP , et al , 2016 
6 have described in his overview about the enormous 
advancements that took place in various disciplines 
that’s related to Prosthodontics . 

True need can only be identified in a dialogue 
between the professional and the patient.Dental status 
and income , but not age, place of residence, nor concern 
for dental appearance, influence desire for implant 
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treatment at the end of the studied 10-year period.
There is no objective need in prosthodontic treatment. 
Manifests need and demand change over time, and are 
influenced by the patients’ attitude and situation, and by 
the dentist’s practice profile 7.

The aim of this  review is to explore some detailed  
information regarding the Trends in prosthodontics .

Materials and Method

This  research was conceived as a scoping literature 
review. First we sought existing reviews in the last 
decade that had assessed the all the possibilities of 
trends in prosthodontics.We did not follow a systematic 
review or meta – analysis .In seeking to identify relevant 
literature from the last 20 years , we accessed databases 
that are commonly used to index general dental health 
including pubmed , google scholar 8–13 , Searches of 
the reference list from the relevant review article were 
also employed to identify further relevant studies 
.Search terms included ‘prosthodontics ‘ ; ‘ trends ‘ 
; ‘development ‘ ; ‘ future education ‘ ; ‘ research ‘ . 
Considered research was limited to titles that’s related 
to prosthodontics , computer – aided manufacturing in 
prosthodontics , trends in removable prosthodontics , 
future value of prosthodontics and all other articles that 
were related to any other categories  were excluded . 
The level of evidence of the reviewed articles were 
categorized as per the criteria of Centre for Evidence - 
Based Medicine , Oxford ,UK 14  

Number of articles selected : 33

Number of articles with similarity : 27

Number of articles with known concept : 7

Number of articles with recent advances : 8

RECENT HISTORY AND CURRENT TRENDS  

Any kind of prognostication needs to be based on 
cur-rent realities. As far as they are known, these are 
complex. Prosthodontics has evolved from many years 
of clinical experience, into what may be considered to be 
an expense-related hierarchy of prosthodontic treatment 
options . 

Threats to the integrity of the dentition have been 
through the application of prosthodontic solutions in 

the belief that a loss of arch intactness would result in a 
reduction in oral health and function. Such a therapeutic 
rationale gave rise to the ‘28-tooth syndrome’, which 
dictated the need for complete dental arches, i.e. 28 
teeth, 14 in each arch 15 . Regardless of earlier attempts 
at implants,  16 it was the principle of osseointegration 
that launched the intensive development of implants in 
dentistry in 1965, which has since revolutionized the 
treatment of edentulous patients 17 18 .

Management Trends 

A central goal of prosthodontics is to stabilize the 
occlusion and restore oral function, an approach that 
has enjoyed success due to the wide range of treatment 
possibilities available for oral rehabilitation  5 ,so it has 
to be in control. Cost as a constraint for treatment is 
evident from a global perspective of poverty, but a reality 
also in the wealthiest countries, where many people 
cannot afford high-cost dental treatment  19 .A modified 
application of digital dentistry is the quantification of 
the effect of the proposed treatment prior to the active 
treatment phase. This takes advantage of the software 
precision in measurements and quantification. On the 
3D models, volumes and distances can be precisely 
measured , and in the dental practice, analysis of tooth 
preparation can occur prior to prosthesis fabrication 20.

EVIDENCE OF THE VALUE OF 
PROSTHODONTICS 

Prosthetic rehabilitation is done to regain function 
, esthetics and speech  21. Evidence based clinical care 
has recently been widely discussed in the context of both 
medicine and dentistry .Evidence based care is defined 
as the provision of treatment based on a combination 
of the highest quality relevant research findings , the 
clinicians skills , and the patients particular needs . 
The quality and quantity of relevant research are not 
always are not always sufficient, however 4. Modern 
prosthodontics can affect the most wonderful solutions 
through oral rehabilitation, but prosthodontists are in 
danger of letting their advanced technology block out 
their vision of humanistic priorities. The international 
prosthodontic community should provide guidance into 
ways and means of helping the disadvantaged achieve an 
improved quality of life 6.
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CLINICAL IMPLICATION  

The clinical skills required to deliver excellent 
complete denture care are also paramount to successful 
implant prosthodontics (fixed and removable)  and 
esthetic dentistry. The most common gums disease are 
gingivitis and periodontitis , 22 . Acrylic resin denture can 
affect the periodontal structures of a tooth 23. Marginal 
discrepancy severely affects the long term success of 
All ceramic complete veneer crowns 24 and ceramic 
restorations  25 .In cement retained restorations , there 
are numerous advantages for cement-retained prosthesis 
over screw-retained prosthesis such as passive casting, 
axial loading, accessibility, progressive loading, etc  
26. Even so, the opportunities to develop these skills 
and the interest appear to be decreasing at the same 
time that the need is projected to increase. In service 
to our patients, the profession must examine this trend 
closely  27. The use of silicone maxillofacial elastomers 
are advantageous because it provides a wide range of 
customization, light weight, life-like appearance, ease 
of intrinsic and extrinsic coloring, non-allergenic, tissue 

compatibility, ease of construction and dimensionally 
stability 28. The basic techniques used in all ceramic 
fabrications include powdered liquid glass base system, 
pressable glass base system, and computer-aided design/
computer-aided manufacturing (CAD/CAM) system 29.

PROSTHODONTICS : A PAST WITH FUTURE 

As one of the oldest dental specialties, prosthodontics 
has a long history of innovation and adaptability. 
This overview of the field presents landmarks in the 
development of prosthodontics from mediaeval times 
to the present and speculates on some future trends  1 
. Currently, dentists have a reasonable way to deliver 
an important health service to the population at large. 
However, only with a rapid advancement in the concept 
of delivery of total prosthodontic care can the best 
interests of the public be maintained  30 . Projections of 
future prosthodontics needs 31  show that the number 
of bridges needed by the elderly will increase 2.0 times 
and the number of dentures needed by 1.5 times over the 
next 20 years , then reach a plateau in the subsequent 10 
years .  

  Results and Discussion  

S.No Author Year Type Of 
Study Key Points Quality of Study 

1. Hobkirk JA 2005 Review Prosthodontics has a long history of 
innovation and adaptability Strong 

2. Yumpu.com 2020 Review  Reframing the Future of Prosthodontics 
Growing Prosthodontics Moderate 

3. Sadowsky , et al 2005 Review Historical changes have taken place in 
dentistry Strong 

4. Akagawa 2006 Review Achieve greater recognition for 
prosthodontic Strong 

5. Carlsson , et al 2006 Review 
Prosthodontic treatment of depleted, 

damaged dentitions varies widely, but the 
replacement of missing teeth

Moderate 

6. Pradeep kumar , 
et al 2016 Review 

Prosthodontics is a well defined and broad 
dental specialty catering to a wide range of 
oral rehabilitative treatment needs of the 

community. 

Moderate
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7. Narby 2011 Review

 An emancipatory perspective with the 
patient-dentist dialogue was regarded as 
central for an optimal treatment result in 
the prosthetic treatment decision-making 

process.

Strong 

8. Levin 1994 Review 
Threats to the integrity of the dentition 
have been through the application of 

prosthodontic 
Strong 

9. Branemark , et al 1997 Review Implants are well developed .Used for 
prosthodontic treatments . Moderate

10. Ekeland , et al 2003 Review Implants are the principles of 
osseointegration. Strong 

11. Owen , et al 2004 Review Prosthodontics are high cost efficient 
treatment Strong 

12. Abduo , et al 2004 Review 
Prosthodontics is defined as the dental 
specialty pertaining to the diagnosis, 

treatment planning, rehabilitation
Strong 

13. Burton Melton , 
et al 2000 Review 

The clinical skills required to deliver 
excellent complete denture care are 

also paramount to successful implant 
prosthodontic

Moderate 

14. Love WB 1976 Review The geographic areas served by licensed 
dental mechanics will increase Moderate 

15. Kanatani , et al 2001 Review Future in prosthodontics , bridges are 
needed. Moderate 

16. Sukotjo , et al 2008 Review preclinical prosthodontics clock hours are 
on average shorter than other schools Strong 

17. Ong , et al 1999 Review 
The undergraduate dental curriculum is 
undergoing rapid change and revision in 

dental schools
Strong 

18. Cooper , et al 2009 Review 

 Prosthodontics is the specialty responsible 
for restoration of individual teeth 

and replacement of missing teeth and 
supporting structures

Weak 
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19. Ariga P , et al 2018 Review
Various anthropometric measurements 
have been used to determine the size of 

maxillary anterior teeth. 
Strong 

20. Jothi S 2017 Research In total  22 patients were wearing partial 
dentures. Strong 

21. Duraisamy R , et al 2019 Research

 The mean microgap at the implant-
abutment interface at the external, middle, 
and internal points was 1.597, 1.399, and 

1.831 µm

Strong 

22. Subhashree , et al 2016 Review Microbial resistance has reached a high 
level in recent times . Strong

23. Ganapathy D , et al 2016 Research 

ANOVA inferred a statistically significant 
difference between the four test specimens 

with regards to vertical and horizontal 
marginal discrepancy after cementation 

(F=9.092, p<0.001), (F=10.97, p<0.001).

Strong 

24. Subashree S , et al 2016 Review Aloe vera is used for various purposes and 
also for the curing of the skin infections. Strong

25. Ranganathan , et al 2017 Research
The cervical and incisal marginal 

discrepancy scored F = 243.408, P < 0.001 
and F = 180.844, P < 0.001, respectively.

Strong

26. Vijayalakshmi , et al 2016 Review Cellulites are the powerful skin bacterial 
infection . Strong

27. Ganapathy , et al 2017 Review 
The abutment screw loosening has been 
a common clinical mishap affecting the 
success of the implant in the long run.

Strong

28. Suvitha, et al 2016
Cross 

sectional 
study

Awareness towards patients that missing 
teeth has to be restored with ceramics. Strong

29. Ashok , et al 2014 Research

Two piece magnet retained hollow lip 
bumper prosthesis was fabricated to reduce 

the weight of the denture and to attain 
esthetics.

Strong

30. Venugopalan , et al 2014 Review Patients with orocutaneous fistulas suffer 
from discomfort in terms of facial esthetics Strong

31. Kanna Abinaya , 
et al 2018 Review

For teeth replacements , that is in case 
of crown placement , gingival retraction 

should be done 
Strong

32. Basha Farhat , et al 2018 Review Proper dental care during pregnancy is 
very important. Strong

33. Ajay R , et al 2017 Original 
study

In relation to the subgroups, the bond 
strength of Zn2 (PO4 )3 was higher 

in Group I than in Group II. The bond 
strength in subgroup IV was superior in 
both Group I and Group II (547.170 N ± 

5.752 and 531.975 N ± 6.221 respectively.

Strong
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Prosthodontics curriculum clock hours, 
prosthodontics teaching participation, and plans for 
specialization were also analyzed ,  hypothesized that 
reduced hours and perceived stress in the prosthodontics 
curriculum might impact students’ choice of specialty at 
HSDM. The shortened preclinical didactic and laboratory 
exercises in prosthodontics at HSDM affect student 
anxiety, but not their didactic and clinical performances 
or their decisions in choosing their graduate program. 
Problem-based learning (PBL) tutorials help the students 
to integrate preclinical and clinical knowledge and skills 
in prosthodontics 32.

The undergraduate dental curriculum is undergoing 
rapid change and revision in dental schools worldwide. 
Decreasing edentulism, the advent of the clinical dental 
technician, and advances in technology (such as dental 
implantology) have led to changes in patient management 
and treatment options for general dental practitioners 
in New Zealand 33 . Prosthodontics is the specialty 
responsible for restoration of individual teeth and 
replacement of missing teeth and supporting structures, 
where education and experience have been focused on 
esthetics, comfort, and function. The American College 
of Prosthodontists (ACP) has made commitments to 
strengthen the quality and scope of both undergraduate 
and postgraduate educational programs and to support 
prosthodontics educators 34.

CONCLUSION   

Prosthodontics was second only to oral surgery in 
its appearance as a dental specialty. It has proven to be 
a remarkably acceptable and innovative branch of the 
subject as it has evolved and responded to expanding 
and sophisticated patient needs and technologies. 
Assessment of its current trends, innovative thoughts 
generated, emerging technologies etc, as well as how 
these are contributing to overall shaping the future of 
prosthodontics.
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Review on Caries Preventive Effect of Fluoride Toothpaste
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Abstract
Dental caries is defined as localized destruction of tooth tissue, mainly due to bacterial action causing 
demineralized foci on peripheral surfaces. Normally, children have the habit of brushing their teeth once a 
day using fluoridated toothpaste. Due to this,there is less decay of tooth in them, as fluoride being a mineral 
prevents tooth decay. There is a relationship between fluoride toothpaste and dental caries, if a toothpaste 
having 1000ppm of fluoride content, is associated with less decay of tooth, so the fluoride has caries 
preventive effect. The aim of the review is to find out the role of fluoride in caries preventive effect, to know 
fluoride toothpastes correct concentration to avoid fluorosis and other fluoride related ailments and finally 
to understand the advantages of fluoride toothpaste as preventive effect of dental caries. This research was 
conceived as scoping literature review. This review has accessed existing reviews and researches in the last 
decade mostly, through PMC database, MeSH, Google Scholar, Pubmed, Medline, CrossRef and the search 
terms included were ‘dental caries’, ’fluoride toothpaste’, ’caries preventive effect’, ’fluoride’. Considered 
research was limited to manuscripts related to English, dental caries, fluoride toothpaste (as caries preventive 
effect) and this review did not include or consider other oral problems, other preventive methods of dental 
caries, natural components that prevent caries attack. The description of included studies for the review is 
tabulated. The role of fluoride in dental caries, its correct concentration in fluoride toothpaste is known and 
the preventive effect of fluoride toothpaste on dental caries is well understood through this review. With 
these general guidelines, there is more possibility of preventing dental caries and excessive fluoride will not 
lead to fluorosis due to awareness of correct concentration of fluoride in fluoride toothpaste. 

Keywords: Dental caries; fluoride toothpaste; caries preventive effect; fluorosis.   

Introduction

Dental caries is defined as localized destruction 
of tooth tissue, mainly due to bacterial action causing 
demineralized foci on peripheral surfaces 1. Normally, 
children have the habit of brushing their teeth once a 
day using fluoridated toothpaste. Due to this,there is 
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less decay of tooth in them,as fluoride being a mineral 
prevents tooth decay 2. There is a relationship between 
fluoride toothpaste and dental caries, if a toothpaste 
having 1000ppm of fluoride content, is associated with 
less decay of tooth, so the fluoride has caries preventive 
effect 3. Methods of fluoride use may be different 
like fluoridated water, milk, varnish,etc and there are 
many methods of use but for classification, should be 
community based, individual based, professional based. 
By knowing this, we can give absolute fluoridated 
treatment for caries prevention. There was wrong 
classification as systemic and topical use which is now 
not considered, because the new classification gave 
better scope of treating /preventing caries 4,5 .
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The previous research by Gail Topping and Andrea 
Assaf,2005 6, has concluded that daily use of fluoridated 
toothpaste in young permanent dentition should be 
more than 1500ppm.  The study observed that fluoride 
toothpaste more than 1500ppm have superior caries 
preventive effect, and has also observed that caries 
preventive effect is higher in supervised brushing. 
Another research by Valeria CC Marinho,2004 7, has 
concluded that topical fluorides in addition with fluoride 
toothpaste has modest reduction in dental caries, so both 
fluoride applications have  better enhancement than 
using only fluoride toothpaste.

         The limitation of most previous researches on this 
topic of review is that they have given effect of fluoride 
toothpaste mostly in children. The fluoride toothpaste 
effect is not discussed /studied in other age groups, like 
in adolescents. The dental caries preventive effect is 
not studied in most caries susceptible populations, even 
not in different regions, locality, different temperature, 
altitudes is not provided. Dental caries is once a problem 
mainly, as of now it is a rising problem above all age 
groups. So, there is a need to know the prevention 
method. The most used preventive measure is fluoride 
toothpaste which is of low cost remedy to prevent dental 
caries. The aim of the review is to find out the role of 
fluoride in caries preventive effect, to know fluoride 
toothpastes correct concentration to avoid fluorosis and 
other fluoride related ailments and finally to understand 
the advantages of fluoride toothpaste as preventive effect 
of dental caries. 

Methodology 

This research was conceived as scoping literature 
review. This review has accessed existing reviews and 
researches in the last decade mostly, through PMC 
database, MeSH, Google Scholar, Pubmed, Medline, 
CrossRef 8–13  and the search terms included were 
‘dental caries’, ’fluoride toothpaste’, ’caries preventive 
effect’, ’fluoride’. Considered research was limited to 
manuscripts related to English, dental caries, fluoride 
toothpaste (as caries preventive effect) and this review 
did not include or consider other oral problems, other 
preventive methods of dental caries, natural components 
that prevent caries attack. The period of duration 
considered is 1965 to 2020. The total number of articles 
found on typing the topic is 62,200 and the number of 

articles actually relevant to the topic is 84 found by 
searching using keywords. The number of research 
articles that are used in writing the review is 45. Quality 
of articles used was assessed using Quality assessment 
tools and graded as strong, moderate and weak. The level 
of evidence of the reviewed articles were categorised 
according to the criteria of Centre for Evidence-Based 
Medicine, Oxford, UK 14.  

DENTAL CARIES 

Introduction of Dental Caries

Dental caries is defined as localized destruction of 
tooth tissue by bacterial action causing demineralized 
foci on the peripheral surface of enamel 1. It can also be 
defined as localized demineralization of hard tissues of 
teeth by action of acid derived from food debris or sugar 
15. This is due to dissolution of hydroxyapatite crystals 
which results in loss of organic matrix of both enamel 
and dentin 16. 

Causes of Dental Caries

 Streptococcus mutans is the main cause for dental 
caries which leads to formation of plaque biofilm. 
This plaque biofilm ensures caries development in 
any individual 17. Actually, dental caries are due to 
the presence of four variables such as cariogenic 
bacteria (caries producing bacteria, like S.mutans), 
sugar(carbohydrate fermentation also causes dental 
caries), susceptible tooth surface and time. The variables 
are most important to know for the cause of caries 
attack 18. Dental caries is due to localised destruction of 
bacterial fermentation of dietary carbohydrates. It has 
factors also like ecological imbalance, physiological 
equilibrium, as sugar is also a main variable considered 
here 19. 

Prevention of Dental Caries

Preventive factors such as salivary calcium, 
phosphate and proteins present in salivary flow helps in 
prevention of dental caries. Presence of a small amount 
of fluoride in saliva acts as antibacterial agents 20. New 
possible advanced preventive method is by CO2 laser. 
Irradiation of enamel by CO2 alters the hydroxyapatite 
crystals and reduces activity. The CO2, laser treatment 
along with fluoride treatment is found to be more 
beneficiary 21. Fluoride is the most effective material in 
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control of dental caries. The other methods of fluoride 
use can be fluoride toothpaste, fluoride mouth rinse 
which can be easy to use for any individual 22. Recent 
study for caries prevention is by grape extract. The 
grape extract has bacteriostatic activity and also has 
collagen crosslinking properties which will help in tooth 
remineralisation 23. Other than CO2 laser treatment, 
whitening LED is used. It reduces the growth of 
Streptococcus mutans which ultimately prevents dental 
caries. This treatment will allow full arch irradiation 24. 

FLUORIDES PREVENTIVE EFFECT  

Fluoride’s Role in Dental Caries

 Fluorine combines with free hydroxyapatite crystals 
in enamel. It then forms fluorohydroxyapatite which 
gets redeposited in enamel. This will form protective 
covering over the enamel. This leads to prevention of 
dental caries 22.  

Previous Research on Preventive Effect

Children normally brush their teeth once a day using 
toothpaste with fluoride. It showed less decay effect 
which was studied by Valeria CC Marinho, etal,2003 
2. Another study by Tanya Walsh, etal,2010 3 has 
concluded that toothpaste with 1000ppm of fluoride is 
associated with less tooth decay. The study was effective 
to know the correct concentration of fluoride content in 
toothpaste. Supporting the above studies stated, study by 
Gail Topping and Andrea Assaf, 2005 6 has concluded 
that daily use of fluoride toothpaste in young permanent 
dentition with more than 1500ppm has superior 
preventive effect on caries. All of the previous studies 
considered a range of 1000ppm-1500ppm would be 
the correct concentration of fluoride content in fluoride 
toothpaste for the best caries preventive effect. 

Fluoride Toothpaste

The topical fluorides in addition with fluoride 
toothpaste will give modest reduction of caries. So, it is 
advised that not only fluoride toothpaste will help you 
out of caries, it needs some additional application to 
have long lasting, superior preventive effect 7. To know 
the relationship between fluoride toothpaste and caries, 
is that if lower fluoride formulations will have lower risk 
of fluorosis which is balanced, but it will have higher 
risk of caries. So, more fluoride formulation means 
lower risk of caries attack 25. Fluoride toothpaste, lactate 
ion, polyvinylmethylethermaleic anhydride, all of these 
help in enamel remineralisation 26.  

OTHER MEANS OF FLUORIDE USE 

Other Methods

Methods of fluoride use are classified as 
systemic,topical,community based,individual and 
professional based. Different methods will be water 
fluoridation, fluoride mouth rinse,salt fluoridation,milk 
fluoridation. There are many methods of fluoride use, 
which will help us to prevent caries 27. These methods 
might prevent further periodontal diseases 28.  

Fluoride Varnish

Fluoride varnish is more frequently used nowadays. 
It may not provide additional caries protection but 
has relatively low caries activity 29. Fluoride varnish 
prevents occlusal, proximal, smooth surface caries. So 
fluoride varnish can also be used as an application  but 
does not have a superior preventive effect for caries 30. 
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Results and Discussion
Table 1: Description and quality of included studies

S.NO Author Year Quality of 
study Key points Level of 

evidence

1 Burnett G.W, 
etal 1968 Moderate 

Dental caries is defined as localized 
destruction of tooth tissue, mainly due to 

bacterial action causing demineralized foci 
on peripheral surfaces.

Level 3

2 Silk H 2014 Moderate 

Dental caries is defined as localized 
demineralization of hard tissues of teeth by 
action of acid derived from food debris or 

sugar.

Level 3

3 RJ Gibbons 1975 Strong 
Dissolution of hydroxyapatite crystals which 

results in loss of organic matrix of both 
enamel and dentin.

Level 1

4 Qiuxiang 
Zhang, etal 2019 Strong 

Streptococcus mutans is the main cause for 
dental caries which leads to formation of 

plaque biofilm.
Level 1

5 BA Kassim, 
etal 2006 Strong 

Dental caries are due to the presence of four 
variables such as cariogenic bacteria, sugar,, 

susceptible tooth surface and time.
Level 2

6 Robert H 
Selwitz Dr, etal 2007 Weak 

Dental caries is due to localised destruction 
of bacterial fermentation of dietary 

carbohydrates. It has factors like ecological 
imbalance, physiological equilibrium.

Level 5

7 John DB 2000 Moderate 
Preventive factors such as salivary calcium, 
phosphate and proteins present in salivary 
flow helps in prevention of dental caries.

Level 3

8
Lidiany Karla 

Azevedo 
Rodrigues, etal

2004 Moderate Irradiation of enamel by CO2 alters the 
hydroxyapatite crystals and reduces activity. Level 3

9 Haiyang Sun, 
etal 2020 Strong 

The other methods of fluoride use can be 
fluoride toothpaste, fluoride mouth rinse 

which can be easy to use for any individual.
Level 2

10 Delimont, etal 2019 Strong 
The grape extract has bacteriostatic activity and 
also has collagen crosslinking properties which 

will help in tooth remineralisation.
Level 2
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11 Feng Luo, etal 2020 Strong 

Fluorine combines with free hydroxyapatite 
crystals in enamel. It then forms 

fluorohydroxyapatite which gets redeposited 
in enamel. This will form protective covering 

over the enamel.

Level 2

12 Valeria CC 
Marinho, etal 2003 Strong 

Children normally brush their teeth once a day 
using toothpaste with fluoride. It showed less 

decay effect.
Level 2

13 Tanya Walsh, etal 2010 Strong Toothpaste with 1000ppm of fluoride is 
associated with less tooth decay. Level 1

14 Gail Topping, 
Andrea Assaf 2005 Strong 

Daily use of fluoride toothpaste in young 
permanent dentition with more than 1500ppm 

has superior preventive effect on caries.
Level 1

15 Holt RD, Murray 
JJ 1997 Moderate 

If lower fluoride formulations will have lower 
risk of fluorosis which is balanced, but it will 
have higher risk of caries. So, more fluoride 

formulation means lower risk of caries attack. 

Level 3

16 Liisa Seppa 1990 Moderate 
Fluoride varnish is more frequently used 

nowadays. It may not provide additional caries 
protection but has relatively low caries activity.

Level 3

17 Jonathan E 
Creeth, etal 2020 Strong 

Fluoride toothpaste, lactate ion, 
polyvinylmethylethermaleic anhydride, all of 

these help in enamel remineralisation.
Level 2

18 Ratilal Lalloo, 
etal 2020 Moderate Fluoride varnish prevents occlusal, proximal, 

smooth surface caries. Level 3

19 Valeria CC 
Marinho 2004 Strong The topical fluorides in addition with fluoride 

toothpaste will give modest reduction of caries. Level 2

20 Ellwood RP, etal 2008 Moderate
Different methods will be water fluoridation, 

fluoride mouth rinse,salt fluoridation,milk 
fluoridation.

Level 3

21 Choa Park, etal 2020 Strong 

Whitening LED reduces the growth of 
Streptococcus mutans which ultimately 

prevents dental caries. This treatment will 
allow full arch irradiation.

Level 1

Cont... Table 1: Description and quality of included studies
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Dental caries is the localized destruction of bacterial 
action on the peripheral surface of enamel 1 and it is also 
localized demineralization by acid from food debris or 
sugar 15. Main cause of dental caries is Streptococcus 
mutans which leads to formation of plaque biofilm. 
The L.Plantarum FBT9 has a stronger inhibitory effect 
on cariogenic bacteria 17. The hot steeping extract of 
tea contains catechins which have a higher inhibitory 
effect on biofilms 31. Lactobacillus fermentum Tc 
UESC01 is an antimicrobial agent against S.mutans. 
It is anti-adherent, and has bactericidal activity against 
planktonic cells of S.mutans 32. Fluoride toothpaste 
should be of 1000ppm, has association with less decay 3 
and more than 1500ppm, has superior preventive effect 
on caries 6. Daily use of 0.2% sodium fluoride (NaF) 
mouth rinse is the most effective method. 0.05% NaF 
mouth rinse along with 1100 to 1500ppm in fluoride 
toothpaste 33 and 1100ppm of fluoride toothpaste for 
daily use is recommended 34. So, normal range would 
be 1000ppm to 1500ppm in fluoride toothpaste to have 
better caries preventive effect. The abutments, implants, 
veneers are independent of dental caries 35 36 37,38, facial 
prosthesis and lip bumper prosthesis 39 does not give 
caries preventive effects 40 and also only restorations 
does not provide a remedy for caries 41.  Oral hygiene 
is very important during pregnancy, as it also affects the 
developing foetus and health of it 42. 

The limitations of the present review is only recent 
studies have been included,the older studies were not 
included. The study populations of previous researches 
are different, as many factors are responsible for inducing 
dental caries. The review should consider a wide range 
of studies, considerations of other factors of dental 
caries, caries preventive effect of fluoride toothpaste 
with inclusion of population of systemic disease, non 
oral habit population and the study setting should be in 
particular region.

Future scope of the present review article is that 
many toothpastes (especially whitening toothpaste) 
have more fluoride content, which leads to toxicity. The 
normal range should be between 1000ppm and 1500ppm. 
This review will create an awareness of selection of 
toothpaste with correct fluoride concentration which is 
helpful in prevention of dental caries. 

Conclusion

The role of fluoride in dental caries, its correct 
concentration in fluoride toothpaste was made clear and 
the preventive effect of fluoride toothpaste on dental 
caries is well understood through this review. With these 
general guidelines, there is more possibility of preventing 
dental caries and excessive fluoride will not lead to 
fluorosis due to awareness of correct concentration of 
fluoride in fluoride toothpaste. 
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Abstract
Orthodontics is a branch of dentistry that deals with diagnosis, prevention and correction of malpositioned 
teeth and jaws. Correction of malpositioned teeth is done by moving teeth and adjusting the underlying 
bone with the help of certain devices. Ideal age for undergoing orthodontic treatment is between 8 to 14 
years. Orthodontics treatment is required for malocclusion of teeth to establish proper bite  and to improve 
aesthetics. Malocclusion affects the individual self satisfaction, self confidence and causes emotional and 
mental disturbances. The aim of the study is to evaluate the awareness on orthodontics and smile correction 
in teenagers. A cross sectional survey was conducted among teenagers to evaluate the awareness about 
orthodontics and smile correction in teenagers.. The study population in the study are the teenagers with a 
sample size of 100.  The questionnaire consisted of 20 questions and was shared to teenagers using online 
survey platform. 80% of the participants were aware about orthodontics and 20% were not aware. 41% of 
the respondents have worn braces before and 59% have not. 27% of the participants felt that their teeth 
alignment is perfect, 29% did not feel that way and 34% said almost perfect. 75%of the participants feel that 
orthodontic treatment is necessary for malocclusion of teeth, 7%did not feel as necessary and 18% maybe 
felt as necessary. From the results obtained, we can include that the moderate level of awareness is seen in 
teenagers about orthodontic treatment. More awareness is required as treatments are more effective when 
done at an early age.
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Introduction

Orthodontics is a branch of dentistry that deals with 
diagnosis, prevention and correction of malpositioned 
teeth and jaws. Correction of malpositioned teeth is done 
by moving teeth and adjusting the underlying bone with 
the help of certain devices. Ideal age for undergoing 
orthodontic treatment is between 8 to 14 years. The 

appliance used to move the teeth could be removable 
appliances or fixed appliances. Malocclusion of teeth is 
not a disease but it is an abnormal arrangement of the 
teeth and the way the upper and lower teeth fit together 
1. The common etiology of malocclusion are genetic, 
environmental, and ethnic factors 2. Orthodontics 
treatment is required for malocclusion of teeth to establish 
proper bite, to correct the sequence of malocclusion, to 
improve aesthetics, to reduce susceptibility to accidental 
injury of anterior teeth with severe proclination, to correct 
abnormal habits and muscle activity, to enhance better 
cleansing and reduce the susceptibility to caries and 
periodontal disease. The common diseases of the gums 
are the gingivitis and periodontitis 3. The periodontium 
is assessed by methods such as plaque score, bleeding on 
probing and probing pocket depth 4.  
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Malocclusion affects the individual self satisfaction, 
self confi dence and causes emotional and mental 
disturbances 5.Apart from the serenity of malocclusion, 
the rate of starting orthodontic treatment depends on 
other background factors such as age, sex and socio 
economic status 6. The children’s perception about the 
need of orthodontic treatment and satisfaction with their 
alignment of teeth was associated with their mother’s 
perception 7. Hence parental infl uence has a more 
motivating effect than the malocclusion severity on 
children . Awareness regarding orthodontic procedures 
are signifi cantly higher in girls than boys. Among girls, 
awareness was signifi cantly higher in urban areas than 
girls in rural areas 8. 

Awareness regarding orthodontic treatment in 
teenagers is important for approaching dental treatment 
at correct age. Orthodontic treatment undergone at 
early age is more effective as the bones are more soft 
and pliable than late teens and adults. It is important 
to educate the teenagers about the benefi ts about 
orthodontics. The benefi ts also include improving the 
quality of life, improving one’s self confi dence and 
psychological and social changes 9. The aim of the study 
is to evaluate the awareness on orthodontics and smile 
correction in teenagers.

M aterials and Methods 

S tudy Design

A cross sectional survey was conducted among 
teenagers to evaluate the awareness of orthodontics and 
smile correction in teenagers. The sampling method 
is simple random sampling method. The sample size 
of this study is 100. The participants did the survey 
voluntarily and no incentives were given to them. The 
study was conducted in the month of may,2020. Ethical 
approach and informed consent from the participants 
were obtained.

S urvey Instrument

The survey instrument which was a questionnaire was 
prepared after extensive review of the existing literature. 
The questionnaire was reviewed and amendments were 
made to improve clarity of the questions to eliminate 
ambiguous responses. The questionnaire consisted of 20 
questions with both open and closed ended questions. 

The questionnaire was shared to teenagers using online 
survey platform.

D ata Analysis

Only completed surveys were taken for analysis and 
the incompleted surveys were eliminated. The statistical 
test used is descriptive statistics . All the responses 
obtained were tabulated and reliability of the data was 
checked. Frequency table was prepared for each question 
and analysed using spss data analysis software 10–14 . 

R esults and Discussion

Out of a total of 100 teenagers participated in the 
survey, 16% belonged to the group of 12 to 14, 36% 
belonged to the age group of 15 to 16 and 48% which is 
the majority belonged to the age group of 17 to 19, 59% 
were females and 41% males. 80% of the participants 
were aware about orthodontics and 20% were not aware 
(fi gure 1). When asked about the conditions that require 
braces treatment, 41.8% said irregularly arranged teeth, 
16.2% siad smile problem, 32.5 % said space between 
teeth and 9.3% were not aware (fi gure 2). The majority 
67% of the participants said that a perfect smile is 
important for self confi dence, 7% said no and 26% chose 
maybe  (fi gure 3). In the chi square analysis between 
gender and awareness about orthodontics, the p value 
obtained was  0.263 and it was statistically not signifi cant 
(fi gure 4). In the chi square analysis between gender and 
awareness about the right age for wearing braces, the 
p value obtained was 0.634 and it was statistically not 
signifi cant (fi gure 5). In the chi square analysis between 
gender and participant opinion on whether orthodontic 
treatment is necessary, the p value obtained was 0.664 
and it was statistically not signifi cant (fi gure 6).   

Figure 1: Pie chart showing the awareness of 
orthodontics among teenagers. 80% of the 

participants were aware (blue) and 20% were not 
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aware (green). Majority of teenagers are aware about orthodontics while a small group of participants are 
not aware.  

Figure 2: Pie chart showing the response for the conditions that require braces treatment. 41.9% said 
irregularly arranged teeth (blue), 16.2% said smile problem (green), 32.5% said space between teeth 

(cream) and 9.3% said that they are not aware (violet).  

Figure 3: Pie chart showing the responses about whether a perfect smile is important for self confi dence. 
67% said yes (blue), 7% said no (green) and 26% said maybe (cream). 
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Figure 4: Bar graph represents the association between gender and awareness about orthodontics. X axis 
represents the gender and Y axis represents awareness about orthodontics. There was no statistically 

signifi cant difference in the awareness between males and females. Pearson’s Chi square value: 1.251, p 
value = 0.263(>0.05). 

Figure 5: Bar graph represents the association between gender and awareness about the right age for 
wearing braces. X axis represents the gender and Y axis represents the awareness about the right age for 

wearing braces. Though males were more aware than females the difference was statistically not signifi cant. 
Pearson’s chi square value: 1.715, p value: 0.634(>0.05).  
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Figure 6: Bar graph represents the association between gender and participant opinion on whether 
orthodontic treatment is necessary. X axis represents the gender and Y axis represents participant opinion 

on whether orthodontic treatment is necessary. Females were more aware than males. There was no 
statistically signifi cant difference in the awareness between males and females. Pearson’s chi square value: 

0.818, p value: 0.664(>0.05).  
Table 1: Questionnaire regarding the awareness of Orthodontics and the responses in % 

S.No Questions
Results in percentage

Aware Not Aware

1. Awareness on orthodontics 80% 20%

2. Right age for Braces? 63% 15%

3. Do you experienced or aware about changes after orthodontic treatment 53% 47%

4. orthodontic treatment is necessary for malocclusion of teeth 75% 25%

5. Is orthodontic treatment painful? 82%  18%

6. The duration of the orthodontic treatment 68% 32%

7. Reasons for irregularly arranged teeth 90.4% 9.6%

8. Improper alignment of teeth increases risk of caries, 70%  23%

9. The cost of orthodontic treatment is high 68% 22%
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Table 1 shows the responses for awareness on 
orthodontics, 80% of the participants were aware about 
orthodontics and 20% were not aware. When asked 
about the right age for braces, 2% said that the right age 
for braces are below 8 years before the eruption of tooth 
eruption, majority of then, 63% choose 9 to 14 years 
as the perfect age for braces,15% admitted that they 
are not aware about it. Hence 63% of the participants 
were aware about the right age for wearing braces. 
53% of participants found significant differences after 
orthodontic treatment, and 34% not aware. 75%of 
the participants feel that orthodontic treatment is 
necessary for malocclusion of teeth, 7% did not feel as 
necessary and 18% may be felt as necessary. Most of the 
participants viewed orthodontic treatment as necessary. 
75% were aware that tooth extraction is required mostly 
for braces treatment, 25% were not aware. 82% of the 
participants said that they will undergo orthodontic 
treatment if required knowing that it’s painful, 18% said 
no. 68% of the participants are aware about the duration 
of the orthodontic treatment and 32% were not aware. 
When asked about the reasons for irregularly arranged 
teeth, 34.6% said genetics, 31.4% said oral habits, 24.3% 
said other reasons and 9.6% are not aware, this response 
shows that the majority of 90% are aware of the reasons 
for misaligned teeth and 9.6% are unaware. 70% of the 
participants were aware that improper alignment of teeth 
increases risk of caries, 7% said no and 23% were not 
aware. 68% of the teenagers participated said that the 
cost of orthodontic treatment is high, 10% said no which 
22% were not aware about the cost. 

The present research has origins from the team 
of investigators where previous studies were done on 
clinical reports, interventional studies like 15–17,  in vitro 
studies like 14, and systemic reviews 18–22. In a survey 
conducted among parents in Kanchipuram district, 
76.5% of the parents of children of age 5-17 years 
considered orthodontic treatment essential and 55.9% of 
the parents were anxious for seeking treatment. In our 
study, 75% of the participants considered orthodontic 
treatment as necessary. The results are very much similar 
to our results 23. 

In another survey among preadolescents, 45.1% 
were aware about orthodontic treatment whereas in 
our study, 80% were aware. Our survey, the awareness 
level is significantly higher probably due to the age 

difference. Previous study was among preadolescents 
while our study included teenagers as teenagers tend to 
be more conscious of their looks then preadolescents 8.In 
a study conducted in Berlin city among school children, 
76.9% of the subjects were satisfied with their dental 
aesthetics. Our study only 37% of the participants felt 
that their teeth alignment was perfect and 34% felt that it 
was almost perfect 24. 

In a previous study, a survey was conducted 
among students in which only 2 people had previously 
received orthodontic treatment and 72.9% had friends or 
relatives who had received orthodontic treatment. In our 
study 41% of the participants had previously received 
orthodontic treatment which is significantly much higher 
than the previous study. 89% of the participants in our 
study have a relative or a friend who were braces which 
is also significantly higher in our study 25. In a previous 
study, 94.8 % of the participants felt that aligned teeth 
are important for facial esthetics. In our study, 69% 
of participants said that proper alignment of teeth is 
necessary for a perfect smile, which is significantly less 
than the previous study 26. Some of the limitation in this 
study include, the smaller samples size of 100. Larger 
sample size will give more accurate data. Wide variety 
of population can be included, our study only included 
teengers. 

Conclusion

From the results obtained, we can conclude that the 
awareness about orthodontics and smile correction in 
teenagers is convincing. Most of the teenagers are aware 
about orthodontic treatment but there is still a group of 
teenagers who are not aware. More awareness should 
be created  as treatments are more effective when done 
at an early age. Awareness about orthodontic treatment 
and procedures will also make the teenagers more 
cooperating for the dental treatment. 
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Abstract
Attitudes of dental students toward their own oral health affect their oral health habits and also have a 
possible influence on the improvement of the oral health of their patients and society.The aim of this survey 
is to create awareness among dental students on oral hygiene.A survey with 17 questions was prepared and 
sent via google forms to 100 dental students.The responses were collected and analysed.Most of the dentists 
are aware that oral health determines the overall health of an individual.Many among the population use 
mouthwash,rinsing with water etc to avoid bad odour. Aspects of a dental student’s oral health attitude and 
behavior improved but this improvement was limited.Thus, the students should be motivated to become an 
example of oral health for the society, for which few steps to motivate them toward better oral health are 
proposed.This approach would also be helpful in disseminating positive oral health concepts to the general 
public. 

Keywords:oral health; population; students; dental; hygiene  

Introduction

The prevention of oral health disease is the most 
acknowledged and efficient method of ensuring oral 
health.Oral health is now renowned to be equally important 
in relation to general health.Dental student so oral health 
attitude reflects their understanding of the importance 
of the disease prevention and their commitment to 
improve their patient’s oral health.71People’s oral health 
knowledge,behaviour and status are influenced by 
many factors including culture,environment and social 
customs.2In future,today’s students of dentistry will 
provide dental services and will be responsible for public 
oral health education,thus it is important to investigate 
their knowledge,attitude and behaviour regarding oral 

health.3Numerous studies have found oral behaviour 
to vary from among people of different countries and 
communities.Oral health attitude also differs among 
gender.4 

To improve oral health of the population,WHO 
has set the promotion of self care of as one of the goals 
for the year 2020.Recommended oral self care (ROSC) 
includes tooth brushing more than once in a day,lesser 
consumption of sugar containing snacks daily once or 
rarely or regular use of fluoride containing toothpaste.
Since dentists are expected to be role models to their 
patients,evaluation of   ROSC of dentists the self will 
provide an estimate of the extent to which that follow 
ROSC.5In previous studies many industrialised countries 
have experienced a dramatic decline in dental caries 
prevalence among students.The reason for the improved 
oral health are complete but may involve a more sensible 
approach to sugar consumption,improved oral hygiene 
practice, topical Fluoride application,effective use of oral 
health services and preventive programmes.6 To keep 
the oral health hygienic aloe vera can also be used.It has 
also been used in dentistry for its beneficial properties 
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in various conditions7. There is a need to provide oral 
health education for pregnant women since it is during 
the time of pregnancy that chances of infection increases 
and it may also affect the developing foetus.8  

Compared to other studies ,this survey covers only 
limited population.The dental institutions are an integral 
part of the oral health care system.They help train the 
future professionals and expand scientific knowledge 
through research.The oral hygiene attitude and behaviour 
of dental health professionals affect their oral self care 
habits along with their ability to motivate patients to 
undertake preventive oral health measures.9This study 
was conducted to access the oral health attitudes and 
behaviours among dental students.The study also creates 
awareness in having a good oral health.

Materials and Method

Study design,Area and study population:

A survey was conducted among various dental 
college students to assess the knowledge and awareness 
of good oral habits.The sample size of this survey is 
100 dental students.Participants who were more than 16 
years of age and below 29 years of age were included in 
the study.Participation in the study was voluntary and no 
incentives were provided to the participants.The study 
was conducted at the period of April 2020.

Survey in instrument:

The study instrument which was a questionnaire 
was prepared after extensive review of the existing 
literature.17 questions were prepared which was 
circulated among the 100 dental students via online-
Google forms.The survey instrument was a structured 
questionnaire with both open and close ended questions.

It consists of brief introduction regarding the purpose 
of the study, questions pertaining to demographic 
data and questions regarding the research objective-
knowledge,awareness etc.

Data Analysis 

Only completely filled online forms were included 
in the study.The filled responses were verified 
and entered.The entered data was analysed using 
SPSS.101112,1314Descriptive analysis was performed to 
calculate frequencies of categorical variables. 

Results and Discussion  

A total of 100 students participated in the survey.
Of these participants 60.4% of them were females and 
39.6% were male, the age group was between 16- 29 
years. 

73.3% were aware of what bad oral hygiene can 
cause.(pie chart 1) In the Chi square analysis between 
gender and the frequency of brushing each day ,the p 
value was 0.416 which is >0.05 and therefore it is not 
statistically significant(figure 2).In the Chi square 
analysis between gender and smoking it was analysed 
that it was statistically significant as the p value was 
0.012 which is < 0.05(figure 3).In the chi square analysis 
between gender and the frequency of visiting the dentist 
,the p value was found to be 0.262 due to which it is 
not statistically significant(figure 4). In Chi square 
analysis between gender and those who are aware that 
oral determines body health, the p value was found to 
be 0.320 and not statistically significant(figure 5). In the 
Chi square analysis between gender and the time taken 
to brush their teeth,the p value was found to be 0.513 and 
not statistically significant(figure 6).  
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Figure 1: The pie chart showing response to the question- “Are you  aware about the diseases caused if 
oral hygiene is not maintained? Majority of the respondents said yes(73.27%). Blue represents yes and red 

represents no and Green represents not sure.

Figure 2:The bar graph represents the association between gender of the population and the frequency of brushing 
teeth every day.The X axis represents the gender of population and Y axis represents the number of participants 
responded .Blue represents once,red represents twice and green represents never. More number of females brushed 
twice a day compared to males, although this was found to be statistically not signifi cant. Pearson Chi square test, p 
value = 0.416(>0.05) .  
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Figure 3:The bar graph represents the association between gender of the population and those who smoke.
The X axis represents the gender of the population and Y axis represents the number of participants 

responded.Blue represents yes and red represents no.Females do not have the habit of smoking compared to 
males and this was found  to be statistically significant.The Pearson Chi square, p value = 0.012(<0.05) .  

Figure 4:The bar graph represents the association between gender of the respondents and the frequency 
in visiting the dentist.The X axis represents the gender and Y axis represents the number of responses. 

Blue represents monthly once,red represents once in 6 months,green represents once in a year and orange 
represents never. Most of the females visited dentists once in 6 months whereas most of the males visited 
the dentist once in a year. There was no statistically significant difference in the frequency of dental visits 
between males and females. Pearson Chi square value was 3.996,df was 3, the p value was 0.262(>0.05).   
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Figure 5:The bar graph represents the association between gender of the respondents and those who are aware that 
oral health determines body health.The X axis represents the gender and Y axis represents the number of participants 
responded. Blue represents yes and red represents no.Majority of the females are  aware that oral health determines 
body health. There was no statistically significant difference between the genders on their awareness that oral health 
determines body health. Pearson Chi square test, p value =0.320(>0.05).  

Figure 6:The bar graph represents the association between gender of the respondents and the time taken 
to brush their teeth.The X axis represents the gender and Y axis represents the number of participants 

responded. Blue represents half a minute,red represents 1 minute,green represents 2 minutes and orange 
represents more than 5 minutes.  Most of them brush their teeth between 1-2 minutes. Majority females 

brush their teeth for 1-2 minutes compared to males. There was no statistically significant difference  in the 
brushing time between males and females. Pearson Chi square, p value = 0.513(>0.05)  
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Table 1: Questionnaire regarding the awareness of Oral Hygiene habits and the responses in % 

S.No Questions

Results in percentage

Aware Not Aware

1. Brushing twice per day is good for health 64% 36%

2. It is advised to brush at least two minutes to brush your teeth 50% 50%

3. Habit of using mouthwash is good for oral health 53.47% 46.53%

4. Habit of using Dental Floss for maintaining good oral hygiene 26.73% 73.27%

5. Habit of using toothpicks is not good for oral health 21.86% 78.24%

6. Bad mouth odour is a sign of bad oral health 46% 54%

7. Are you aware that oral health determines body health 82% 18%

8. Frequently have bleeding gums? 17% 83.%

9. If you smoke, causes dental problems 96.04% 3.8%

10. Do you have frequent deposits on your tongue 64% 36%

11. Are you  aware about the diseases caused if oral hygiene is not maintained? 73.27% 26.83%

Table 1 shows the responses in percentage about the 
awareness of oral hygiene habits among the participants. 
When asked for brushing habits to the respondents, 
the majority of the responses were brushing twice a 
day 64% and 36% once a day, this shows most of the 
people are aware that brushing twice is good for health, 
among them 50% of the participants brushes at least 
2mins. 53.47 % has a habit of using mouthwash to 
maintain good oral health, but most of the respondents 
78.24% do not use dental floss. When asked for Habit of 
using Dental Floss for maintaining good oral hygiene, 
26.73% are aware of using dental floss and 73.27% 
are not aware of using dental floss. Responses for the 
question “Do you know the adverse effects of using 
toothpicks frequently”.Majority of the respondents said 
no (78.24%). responses of the question- “Are you aware 

that bad breath is a sign of bad oral health?”.Majority 
said no.(54%). The response to the question- “ Are you  
aware that oral health determines body health.” Majority 
of the respondents said yes(82%). Deposits on your 
tongue, can lead to bad odour, majority of the responses 
were yes (64%), smoking leads to dental problems, 
majority 96.04% were aware. 83% don’t have bleeding 
gums and 17% have bleeding gums during brushing. 
The response to the question- “Are you aware about 
the diseases caused if oral hygiene is not maintained? 
Majority of the respondents said yes(73.27%). 

The present research has origins from the team of 
investigators where previous studies were done based 
on clinical reports,interventional studies like151617,in 
vitro studies like141011,and systematic reviews1819202122.
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Compared to previous studies,a total of 84% dental 
students and 72% medical students visited the dentists 
at least once in their lifetime 23  .Whereas in this study 
94.1% of dental students visited dentists at least once 
in their lifetime.This study’s results of the previous 
results,as dentists are more aware of the causes and 
consequences of bad oral health. 

In the previous study, only 31% revealed that they 
use dental floss on a daily basis.24whereas in this study 
26% of them use dental floss on a daily basis which is 
similar to the previous study.Only limited population 
use dental floss as dental students are aware of the 
consequences. 

34.9% of the students follow oral self health habits 
strictly.25whereas in this study 80% follow oral self 
health habits which is in contrast to the results of the 
previous study. This difference in result may be due 
to the population of the study.The sample size of the 
study is minimum and the homogenous group of study 
population are the limitations of the study.  

Conclusion

This study provides an understanding of oral 
health knowledge, behaviour and status among dental 
students, which may help to promote and reform oral 
health education and establish a model for clinicians and 
dentists to work together for improving oral health, and 
also creates awareness among dental students.Therefore 
the awareness about good oral health has been created 
among undergraduate dental students. 
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Abstract 
Alzheimer’s disease is the common form of dementia and possibly contributes about 60-70%. of Cases .There 
is no cure for Alzheimer’s disease and drug therapy for disease is still in its infancy. Approved medication for 
the treatment of probable Alzheimer disease helps control the Symptoms of Alzheimer’s disease . This study 
involves college students in the age of 17 to 20 years. A well Structured questionnaire comprising questions 
covering socio-demographic information , knowledge, altitude, perception was framed and adminstrested to 
these participants through an Online survey. The results were collected and were represented in pie charts. 
The association between groups was assessed by Chi Square test where p < 0.05 was considered statistically 
significant. More awareness may be created on the risk factor and complications of Alzheimer’s diseases 
among the younger generation. 

Keywords :Awareness; Alzheimer’s disease; dementia; online survey   

 Introduction  

Alzheimer’s disease is a common form of dementia 
that possibly contributes about 60-70% of Cases. Other 
types of vascular dementia , dementia with Lewy 
bodies in which a group of diseases that contribute to 
frontotemporal dementia. The boundaries between 
subtypes are in distinct and mixed forms mostly co-exist 
1. There is no cure for Alzheimer’s disease and drug 
therapy for the disease is still in its infancy . Approved 
medication for the treatment Alzheimer’s disease, helps 
control Symptoms of Alzheimer’s disease but does 
not slow down the process progression or reverse 2. 
Alzheimer’s disease is characterized with mild cognitive 
impairment and dementia· Pathological changes that 
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underlie Alzheimer’s disease begin to accumulate for 
years or even decades, before emotional, physical or 
cognitive Symptoms occurs, at which the onset of a 
gradual and progressive decline in cognition occurs 3  
Many physicians do not screen for cognitive problems 
in their practices unless they receive complaints from 
either the patient of their family 4 previous studies 
has demonstrated that quality care of the person with 
dementia is feasible in acute care setting. When attention 
to the special needs of patients with dementia is given 
5Currently, only symptomatic treatment can be given 
to patients with Alzheimer’s diseases, and concentrate 
on potential prophylactic strategies6. Recent studies 
explain that dementia,mainly in men, may be declining 
in western countries. it is unclear which is the reason 
behind the dementia that are declining and this could be 
underpinned by better management of vascular risk 7 

Alzheimer’s disease is substantially increased 
among aged 15 years and more with a progressive 
decline in memory, thinking , language and learning 
capacity etc. Alzheimer’s diseases should be different 
compared to normal age - related decline in cognitive 
function, Which is more graduate and associated 
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with less disability. Disease often begins with mild 
symptoms and ends with severe brain damage. People 
with dementia lose their ability at various rates 1 . The 
German psychiatrist Du. Alois Alzheimer was credited 
for the first time a dementing condition which later 
becomes known as Alzheimer’s disease In landmark 
1906 conference lecture and subsequent 1907 article 
put alzheimer’s described the case of Auguste D, a 
51-year old women with a peculiar disease of cerebral 
corter who had presented with progressive and language 
impairment, disorientation , behavioural symptoms like 
hallucinations, delusions, parabola and psychosocial 
impairment 2. Alzheimer’s disease (AD), a very common 
dementia in elders is a chronic neurodegenerative 
disease affecting approximately 30 million people 
worldwide in 2015 8 Previous studies state that someone 
in the country will develop Alzheimer’s disease every 
66 sec . By the year  2050, every case  of Alzheimer’s 
is expected to develop within  33 seconds, concluding 
nearly 1 million new cases per year. In the year 2013, 
official death certificates recorded 84,767 death cases of  
Alzheimer’s disease, making it the sixth largest cause 
of death in the United States  .The fifth largest cause of 
death in Americans who age more than 65 year 9 The 
treatment is currently targeted towards symptomatic 
therapy although trials are underway  Alzheimer’s 
diseases 10. Researchers indicates the that people are 
very concerned about the status of their  cognitive health 
and development of AD 11  

In the past, Alzheimer’s disease dementia was 
difficult to differentiate from other dementia causing 
pathogens, however with the advent of advanced 
medical imagéng techniques, including molecular 
imaging have  given clinicians and researchers much 
greater insight into the neuropathological process of 
their patients aiding in diagnosis. Regardless of these 
advances, the recognitication of Alzheimer’s disease 
remains one primarily formed on the clinical history and 
presentation of the patients as examined by the physician 
, According to the most recent diagnostic Criteria , the 
clinical onset of Alzheimer’s disease dementia one can 
be divided into 3 broad periods : preclinical, MCI and 
Alzheimer’s disease can be divided dementia and the 
lengths of time elapsed during these different periods of 
disease is on the order of decades 12. Several of these 
pathologic changes may occur decades before symptom 
onset, leaving ample time for implementing prevention 

strategies that target the earliest stages of the disease. 
13 .The current population has seen the rise of unaging 
and other biomarkers to characterize preclinical disease 
before the development of significant cognitive decline 
. At last, we suggest future directions and predictions 
for  dementia - related research and potential therapeutic 
interventions. One of the biggest challenges faced by 
neuropsychologists over the past oo years is to understand 
the cognitive and behavioral manifestation of dementia 
and at their relationship between brain pathology 14 

Patients who have subjective cognitive decline have 
been found out as a useful population in whom we need 
to look for preclinical Alzheimer’s disease 15 Recent 
research on childhood obesity 16,natural products in 
health and diseases 17,18,19,20,21 ,nanoparticles 22,23,24,25, 
studies on cancer cells 26,27,28,29,30 improved my passion 
for research and chose this topic to create awareness on 
Alzheimer’s diseases in the society.The aim of this study 
is to create awareness and knowledge and to determine 
the attitude and practice towards Alzheimer’s disease 
among College Students  

Materials and Methods

This study involved both male and female in the age 
group of 19-23 years among College students. A well-
structured questionnaire comprises 15 questions. This 
was conducted through an online survey. The online 
survey Software used was Google forms software. This 
is a cross sectional descriptive survey that is conducted 
among 100 students College Students . The results were 
collected and Tabulated. The descriptive statistics were 
done using the SPSS software. The results were analysed 
using statistical analysis.  

Results and Discussion 

In the survey conducted among 100 college 
Students 66.3% were female and 33 .7% were males. 
81.2% were aware of Alzheimer’s disease whereas 
18.8% were not aware of Alzheimer’s disease. 45.5% 
of the participants think  Alzheimer’s  disease is curable 
and about 54.5% say it not curable. 76.2% think memory 
loss is the symptom for Alzheimer’s disease. 43.6% 
think Alzheimer’s disease and dementia are the same 
and about 56.4% think it is not the same. 47.5% thinks 
there is no cure for Alzheimer’s disease.  
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37.6% agreed that  they have disorientated time and 
place, often forgetting days of a week. About 50.5% 
agreed that  they have memory loss and 49.5% agreed 
that  they don’t have memory loss. 36.6% agreed that 
memory loss get’s worse day by day and 63.4%  agreed 
that  it doesn’t get worse day by day. 79.2% agreed that  
they gain information from this survey.  

We have seen the association between gender and 
awareness on symptoms of Alzheimer’s disease [Fig 
1], awareness on differentiation between Alzheimer’s 
disease and dementia [Fig 2], awareness on  treatment 
for Alzheimer’s disease [Fig 3 ], awareness on 
Alzheimer’s disease [Fig 4],  awareness on  memory loss 

getting worse everyday [Fig 5], awareness on  gaining 
information about Alzheimer’s diseases after doing this 
survey [Fig 6].  

In the Study done by Wendy Smyth et al 2012 
regarding the opinion of the participant thinking if  
Alzheimer’s diseases and dementia are the same  62% 
agreed that yes and 38% agreed that No 5. In the Study 
done by Miri Kim et al, 2020 majority of the participants 
agreed that  younger people are affected more 8 And in 
Study done by Maria .S. Sabbagh et al, 2011 , 45.7% 
agreed that   younger people are affected more4.   

 
Figure 1:Bar Chart  depicts the association between  gender (X axis) and  responses of awareness on 

symptoms of Alzheimer’s disease (Y axis). 52.48% of female and 23.78 % of male agree that  memory loss 
is a symptom . Blue colour denotes Female and green colour denotes Male .The majority of the female 
population (52.48%) agree that memory loss is a symptom of Alzheimer’s disease . The association was 

found by chi square test  (Chi square value= 1.649 ) which shows (p value=0.648) no statistical signifi cance.                                                                
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Figure 2:Bar Chart  depicts the association between  gender (X axis) and response of awareness on 
differentiation between Alzheimer’s disease and dementia (Y axis). 28.71% of female and 14.85% of male 
accept dementia and Alzhemier’s disease are the similarity .Blue colour denotes Female and green colour 

denotes Male. The majority of the female population (37.62%) agree that dementia and Alzheimer’s disease 
are not similar. The association was found by chi square test (Chi square value= 0.004) which shows (p value 

= 0.936) no statistical signifi cance. 

Figure 3 : Bar Chart depicts the association between  gender (X axis) and responses of  awareness on  
treatment for Alzheimer’s disease (Y axis).34.65% of female and 17.82% of male admit cholinesterase as one 
of the best treatments for  Alzheimer’s disease .Blue colour denotes Female and green colour denotes Male. 

The  majority of the female population (34.65%) responses that drug like cholinesterase is the best treatment 
for Alzheimer’s diseases .The association was found by chi square test (Chi square value= 0.004) which 

shows (p value = 0.947) no statistical signifi cance
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Figure 4 :Bar Chart  depicts the association between  gender (X axis) and responses of awareness on 
Alzheimer’s disease (Y axis). 24.75% of female and 12.87% of male have enough awareness about 

Alzheimer’s disease.Blue colour denotes Female and green colour denotes Male .The  majority of the female 
population (34.65%) agrees that there is no enough awareness on Alzheimer’s diseases . The association was 
found by chi square test (Chi square value= 0.008) which shows (p value = 0.928) no statistical signifi cance. 

Figure 5:Bar Chart  depicts the association between  gender (X axis) and response of awareness on  memory 
loss getting worse everyday (Y axis). 25.74% of female and 10.89% of male population says memory loss gets 

worse day by day. Blue colour denotes Female and green colour denotes Male.The  majority of the female 
population (34.65%) responded that the memory loss  doesn’t get worse . The association was found by chi 

square test (Chi square value= 0.242 ) which shows (p value = 0.525) no statistical signifi cance.
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Figure 6 :Bar Chart  depicts the association between  gender (X axis) and response of awareness on  gaining 
information about Alzheimer’s diseases after doing this survey (Y axis).52.48% of female  and 26.73% of male agree 
that this survey was helpful.Blue colour denotes Female and green colour denotes Male .The  majority of the female 
population (52.48%) respond that this survey was helpful to learn more about Alzheimer Diseases . The association 
was found by chi square test (Chi square value= 0.405 ) which shows (p value = 0.971) no statistical signifi cance.

Conclusion  

From our study we can conclude that students are 
having good knowledge and awareness of Alzheimer’s 
disease and its symptoms, treatment etc, but still few 
participants are not fully aware of Alzheimer’s disease. 
Seminars in educational institutions, active lifestyle 
modifi cations and memory workshops may be required 
to bring awareness on Azheimer’s disease among the 
community.  
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Abstract
Tooth avulsion is the most common dental trauma.The prevailing society considers the undergraduate 
preclinical students as dentists and so it becomes essential to possess knowledge and to be aware of the first aid 
and emergency management of dental trauma. The aim of the study is to assess and compare the knowledge 
of emergency management of tooth avulsion among dental students of different years. A descriptive cross 
sectional study with 160 students as sample size was conducted. The participants were grouped into three 
as Group A (Preclinical BDS students), Group B (Clinical BDS students) and Group C (Interns). A self 
structured questionnaire was distributed among the population and the data were collected and analysed with 
SPSS software. Comparison between the groups was done by Chi square test with the significance p<0.05. 
The results were mostly statistically significant. The preclinical students showed active participation and 
had quite knowledge (63.7%) on emergency management of tooth avulsion. Knowledge and awareness on 
emergency management of tooth avulsion was average among preclinical students, whereas good in clinical 
students and better among interns. 
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Introduction

Tooth avulsion is one of the critical forms of dental 
trauma. Tooth avulsion is the absolute displacement of a 
tooth from its socket due to accidental and non accidental 
injury 1 .These types of dental injuries occur chiefly 
between the ages 8 and 11 years when the child is exposed 
in a school environment and thus falling accidents 
leading to dental trauma is a natural happening 2. The 
Injury of tooth avulsion when occurring on permanent 
dentition, it mainly involves the upper front teeth 3. The 
growth of teeth is much influenced by genetics, race and 

ethnicity 4. The clinical condition of such dental trauma 
is found to be that the socket is found to be empty and 
filled with coagulum and it can be extended to further 
complications involving pulp necrosis and periapical 
inflammation 5. Being one of the serious dental trauma, 
emergency management becomes an essential criteria. 
The management of avulsed teeth depends on whether 
it is primary or permanent dentition. The management 
of avulsed teeth in terms of primary dentition, only 
clinical and radiographical following is necessary as far 
as the permanent successor is erupted and replant is not 
advisable6. In case of permanent dentition, the tooth is 
picked from the crown and cleaned under cold running 
water prior to repositioning and even the individual 
can bite on a handkerchief to clasp it to the socket. 
The management of tooth avulsion grants a paramount 
importance to the storage medium used. It should be a 
physiological media such as milk solution or saline and 
should not be water 7. Also saliva is considered as the 
good storage medium beside milk and saline as it is the 
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product of oral mucosa and salivary glands8.This form 
of dental injury frequently found in individuals having 
active participation in sports 9. 

In the prior studies, with a similar population of 
students from nine universities in Khartoum state, 
accommodated nearly 1575 participants. That study 
concluded that most of the second year students do not 
have sufficient knowledge on emergency management 
of avulsed teeth 10 . Another survey study on knowledge 
of emergency management of tooth avulsion with 
the population of 102 general dental practitioners 
in Kathmandu district, concluded that the observed 
population does not have sufficient knowledge on  
management of avulsed teeth11 . In addition, a study 
undertaken with the population of 182 general dental 
practitioners attending the annual Malaysian Dental 
Association conference, reported that the knowledge 
of the population on managing avulsed teeth needs to 
be improved 12. These studies have been limited within 
the factors that the response rate is low; the framed 
questionnaire was not circulated among the common 
category and also due to lack of guidelines.

General dental practitioners have the responsibility 
of diagnosing and treating dental trauma and thus 
they should be well educated and aware of emergency 
management 13. The new and freshly undergraduate 
dental students are generally considered as dentists 
in the community and they might be called for any 
dental trauma emergency for which the students should 
process the knowledge of management. Thus all dental 
professionals including students must possess the 
knowledge of first aid in case of dental injuries 14–16

  This awareness benefits the patient with good 
prognosis and better treatment according to the legal 
ethics followed by dentists 17 . Better treatment also 
depends on empathy which is a healthcare provider- 
patient relationships18.  The present study involves 
only undergraduate students which is exclusive and 
lacking in previous studies. Previously our team had 
conducted a similar survey 19 and now we are focusing 
on epidemiological surveys. The idea for this survey 
stemmed from the current interest in our community. 
The aim of the study is to assess the knowledge on 
emergency management of avulsed teeth among dental 
students.

Materials and Methods

 The present study was conducted among dental 
students in 2020. This questionnaire based cross sectional 
study which was approved by the institutional review 
board which has undertaken many successful studies 20.  
Number of participants took part in the survey was 160 
which were distributed among three groups as group A 
consists of Pre clinical BDS students (1st and 2nd year), 
group B consists of clinical BDS students (3rd and 4th 
year) and group C comprises interns. The current study 
was undertaken with a convenient sampling method. 

The questionnaire was self structured and modified 
from the previous similar study questionnaire10–12  
with demographic information and nine knowledge 
and awareness based close ended questions. The 
questionnaire validity checking was done by the faculty 
members of the institution. The questionnaire was 
circulated and data were collected using data collection 
software, Google forms. From the data obtained it was 
analysed and cleaned up to excel sheet. Then the data 
for each question is represented in the form of pie charts 
and bar charts. 

Analysis of data was carried out by SPSS by IBM, 
statistical software. Descriptive statistics was done 
to summarise demographic data and chi square test to 
analyse the survey data. The p value less than 0.05 was 
considered as statistically significant and the confidence 
level is 95% . 

Results and Discussion 

The data was analysed and it was obtained that 45% 
of the population are male and 55% were female. 63.7% 
were pre clinical students, 20.6% were clinical students, 
15.6% were interns. 83.13% were aware of dental trauma 
and 16.8% were unaware of it. When experience on 
avulsed teeth was questioned,  51.8% had experience on 
avulsed teeth and 48% had not experienced it. 68.13% 
of the observed population  stated avulsion occurs 
mostly in primary dentition while 31.88% stated as  
permanent dentition. 56.25% were aware of emergency 
management whereas 43.75% were unaware. About 
48.75% were unaware of proper medium of storage of 
avulsed teeth while 15.63% answered milk. 80.6% of the 
population considered time as an important factor while 
61.8% were unaware of it. 59.38% of the considered 
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population lack knowledge on carrying out RCT in replanted avulsed permanent tooth. Similarly 57.5% of the 
respondents were unaware of commencement of RCT after replantation while 10.6% answered as 6 months after 
replantation. (Table 1)  

 Table 1: Table showing percentage of responses:

1. Are you aware of dental trauma and 
it’s complications 

• Yes 83.13%

• No 16.87%

2. Do you have any experience of 
avulsed tooth 

• Yes 51.88%

• No 48.13%

3. Avulsion occurs mostly in 
• Primary dentition 68.13%

• Permanent dentition 31.88%

4. Are you aware of emergency 
management of tooth avulsion 

• Yes 56.25%

• No 43.75%

5. What is the proper medium for 
storage  

• Milk solution 15.63%

• Saline 4.38%

• Hold the tooth in mouth itself/saline 6.88%

• Any of the above 8.75%

• Water 5%

• Pack the tooth in ice 6.25%

• Seal the tooth in
 plastic wrap

4.38%

• Don’t know 48.75%

6. If an avulsed tooth is covered with 
dirt and you would like to replant it, how 

would you prepare the tooth? 

• Wash tooth in water 21.25%

• Scrub the tooth
 gently with a toothbrush

12.50%

• Rinse tooth in saline 10%

• Put tooth straight
 back into socket, with no Pre treatment

6.88%

• Don’t know 49.38%
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7. Do you think that time is an important 
factor for management of avulsed tooth 

• Yes 30.63%

• No 7.5%

• Don’t know 61.88%

8. Would you carry out RCT (Root 
canal treatment) after replantation of the 

avulsed permanent tooth? 

• Yes, if tooth was
 immature with an open apex

13.75%

• Yes, if tooth was
 fully formed with closed apex

6.25%

• Yes, only after the
 patient develops signs and symptoms

10%

• No 10.63%

• Don’t know 59.38%

9. If you were to carry out RCT on 
replanted tooth, when would you start the 

treatment? 

• Immediately after
 replanting the tooth

18.75%

• 7-10 days after
 replantation and before splint removal

13.13%

• 6 months after
 replantation

10.83%

• Don’t know 57.50

  

 

 

 

 

  

Cont..  Table 1: Table showing percentage of responses:
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Figure 1: Bar graph showing association between different years of study and awareness on dental trauma 
and its complication. X axis represents different years of study and the Y axis represents the number of 

students. Blue denotes yes and red denotes no. Pre clinical BDS (1st year- 2nd year) students (92) show more 
awareness on dental trauma than students of other year and was statistically signifi cant. (Chi square test 

showing, p= 0.03 - Indicating statistically signifi cant). 

Figure 2: Bar graph showing association between different years of study and awareness on emergency 
management of tooth avulsion.X axis represents different years of study and the Y axis represents the 

number of students. Blue denotes yes and red denotes no. Pre clinical BDS (1st year- 2nd year) students (60) 
show more awareness on emergency management but it was statistically not signifi cant. (Chi square test 

showing,p= 0.07- Indicating statistically not signifi cant).  
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Figure 3: Bar graph showing association between different years of study and knowledge on proper storage 

medium of avulsed teeth.X axis represents different years of study and the Y axis represents the number 
of students. Blue denotes milk solution, red denotes saline, dark green denotes don’t know, orange denotes 

hold the teeth in mouth itself/saline, yellow denotes any of the above, light green denotes water, pink denotes 
pack the tooth in ice and violet denotes seal the tooth in plastic wrap. Pre clinical BDS (1st year- 2nd year) 

students (62) showed more response as don’t know on the proper storage medium and was statistically 
signifi cant. (Chi square test showing,p=0.002- Indicating statistically signifi cant).   

 
Figure 4: Bar graph showing association between different years of study and methods of cleaning an 

avulsed teeth before replanting. X axis represents different years of study and the Y axis represents the 
number of students. Blue denotes washing teeth in water, red denotes scrub the teeth gently with toothbrush, 

green denotes don’t know, orange denotes rinse teeth in saline, yellow denotes put the teeth into the socket 
without any pretreatment. Pre clinical BDS (1st year- 2nd year) students (62) showed more response on 

don’t know option for different methods of cleaning an avulsed teeth before replanting and was statistically 
signifi cant. (Chi square test showing, p= 0.002 - Indicating statistically signifi cant).   
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Figure 5: Bar graph showing association between different years of study and knowledge on time is an 
important factor for management of tooth avulsion.X axis represents different years of study and the Y axis 
represents the number of students. Blue denotes yes and red denotes no and green represents don’t know. 

Pre clinical BDS (1st year- 2nd year) students (73) showed more response to the don’t know option for 
time being an important factor in emergency management and was statistically signifi cant. (Chi square test 

showing,p= 0.003- Indicating statistically signifi cant).   

 In our study, the participants were questioned 
whether they were aware of any dental trauma and its 
complications 83.13% of the population gave a positive 
answer of yes. 92 out of 102 pre clinical students, 25 
out of 33 clinical students and 16 out of 25 interns 
gave positive response [Fig.1]. A comparison between 
different years of study showed (p)= 0.03; p<0.05 and 
thus it is statistically signifi cant. There exists an opposite 
study by Fujita.Y et.al., in which the interns gave a more 
positive response of 91.2% 1 . This difference is because 
the pre clinical students belonging to our population 
have awareness on dental trauma which is necessary. 

    Tooth avulsion was experienced by 51.88% 
of our population in which 55 out of 102 pre clinical 
students, 18 out of 33 clinical students and 10 out of 25 
interns established positive response. The comparison 
between years of study about their experience of tooth 

avulsion showed (p)=0.43;p <0.05 which is statistically 
signifi cant. In the similar study by Fernandes A.V et.al., 
with a similar population, the response showed that 
81.4% of them had not witnessed tooth avulsion 21. This 
opposite fi nding is due to the exposure of students to 
clinics which creates more awareness. 

The participants were enquired about the type of 
dentition in which avulsion is mostly seen, 68.1% of 
population gave a positive response of primary dentition. 
82 of 102 pre clinical students, 19 of 33 clinical students 
and 8 of 25 interns responded positively. This when 
compared between years of study showed (p)=0; p<0.05 
and thus it is statistically signifi cant. An opposite 
fi nding by Fernandes A.V et.al.,  in which 60.4% of the 
population stated response as permanent dentition 21. 
This contrast result is due to the lack of knowledge on 
avulsion in the observed population the opposite study. 



5518      Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4

The awareness on emergency management of 
avulsion were questioned for which 56.25% responded 
positively. 60 out of 102 pre clinical students, 21 out of 
33 clinical students and 9 out of 25 interns gave yes as 
an answer [Fig.2]. Comparison between different years 
of study showed (p)=0.07; p> 0.05 and thus statistically 
insignificant. In a previous study by Azmi M A et.al., 
89.8% of interns were aware and not preclinical students 
10. This difference between the studies adds an evidence 
that the preclinical students of  our population possess 
quite knowledge on avulsion. 

The population was investigated about the proper 
medium of storage and only 16.5% of our population 
gave positive responses as milk. 14 out of 102 preclinical 
students, 8 out of 33 clinical students and 3 out of 25 
interns reacted positively as milk which is an accurate 
storage medium [Fig.3]. The comparison between years 
of study showed (p)= 0.002; p<0.05 which is statistically 
significant. There exists opposite findings by Azmi 
MA et.al., in which 64.3% gave positive response and 
in another study by Fujita Y et.al., in which 57.4% 
responded positively. These positive responses were 
given by interns 1,10. This again indicates that preclinical 
students of our population were aware of important 
guidelines. 

When the population were questioned about the 
cleaning of dirt and tooth preparation, 21.25% of them 
responded that it should be cleaned under water which is 
a positive response.19 out of 102 preclinical students,11 
out of 33 clinical students and 4 out of 25 interns 
answered positively [Fig.4]. Comparison between years 
of study showed (p)= 0.002; p<0.05 which is statistically 
significant. In the study by Fujita Y et.al., 64.7% and in 
another study by Fernandes AV et.al., 67.8% of similar 
populations have the same positive response 1,21.  This 
shows that preclinical students of our population learnt 
the necessary guidelines for a tooth to be replanted. 

The participants were asked about  their awareness 
on time as a factor for treatment of avulsion and 30.6% 
of responses were positive as yes in which 25 out of 
102 preclinical students, 16 out of 33 clinical students 
and 8 of 25 interns gave an affirmative answer [Fig.5]. 
Comparison between the year of study showed (p)= 
0.003; p<0.05 which is statistically significant. A 
supportive study by Fernandes A V et.al., establishes 

88.5% positive response. Yet another supportive study 
by Azmi M A et.al., in which 38.4% of preclinical 
students showed positive response 10,21 . Thus the 
population was aware of one of the necessary guidelines 
for replantation. 

The participants were enquired about the possibility 
of carrying out RCT after replantation in an avulsed tooth. 
Only 10% of respondents gave an affirmative response 
that RCT is advisable only if there are any signs and 
symptoms developed. 8 of 102 preclinical students, 5 of 
33 clinical students and 3 of 25 interns stated positive 
responses. This result is supported by the study by Dalia 
Abdullah et.al., in which 53% of the population were 
aware that RCT can be done only after the development 
of signs and symptoms 12. Comparison between the year 
of study showed (p)=0.05; p<0.05 which is statistically 
significant. 

The participants were asked about the significant 
period to commence RCT on a replanted tooth for 
which 13.3% of respondents answered as 6 months 
after replantation and is a positive response. 8 of 102 
preclinical students, 5 of 33 clinical students and 4 of 
25 interns reacted positively.Comparison between years 
of study showed (p)= 0.06; p>0.05:and thus statistically 
significant. The similar response of 54.5% in a similar 
population was observed in the previous study by Dalia 
Abdullah et.al., 12.  

Limitation And Future Scope:         

Limitations of the current study include less sample 
size, homogeneous population i.e., consideration of only 
dental students and restriction of sample to specific local 
regions. Everyone cares about their systemic health 
more than oral health, so it is our duty to make them 
aware of dental injuries also 22,23. The knowledge and 
awareness of emergency management of any dental 
trauma should be conducted as classes or any activities 
to improve the prognosis and better treatment. During 
treatment, it is better to carry out evidence based 
dentistry like photographing the before and after 
treatment conditions,etc., which would also enhance 
the awareness of patients and knowledge of the dentists 
24,25 . Also dentists should be careful about molar incisor 
hypomineralisation, ethical issues and other factors 
during replant 26,27. However, this treatment of dental 
trauma involves RCT and replantation and not any 
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complications like biopsy implant 28. But the curing 
process involves the nutrition they intake from dietary 
sources 29. Since a tooth is a weapon secretly besides 
masticatory work, it becomes of paramount importance 
to protect it 30 . 

Conclusion

Knowledge and awareness on emergency 
management of tooth avulsion was average among 
preclinical students, whereas good in clinical students 
and better among interns. Being a dental professional, 
knowledge of first-aid and emergency management 
of dental injuries is an essential and thus awareness 
programs should be conducted. 

Acknowledgement: The author would like to thank 
the study participants for their participation and kind 
cooperation. 

Conflict of Interest: The author declares that there 
were no conflict of interest in the present study. 

Source of Funding: Self. 

Ethical Clearance- Not required

References
1.  Fujita Y, Shiono Y, Maki K. Knowledge of 

emergency management of avulsed tooth among 
Japanese dental students. BMC Oral Health. 2014 
Apr 8;14:34.

2.  Epstein LI, Irving Epstein L. Traumatic injuries 
to anterior teeth in children [Internet]. Vol. 15, 
Oral Surgery, Oral Medicine, Oral Pathology. 
1962. p. 334–44. Available from: http://dx.doi.
org/10.1016/0030-4220(62)90114-7

3.  Zaleckiene V, Peciuliene V, Brukiene V, 
Drukteinis S. Traumatic dental injuries: etiology, 
prevalence and possible outcomes. Stomatologija. 
2014;16(1):7–14.

4.  Harrita S, Santhanam A. Determination of 
Physical Height Using Clinical Crown Height of 
Deciduous Teeth [Internet]. Vol. 13, Indian Journal 
of Forensic Medicine & Toxicology. 2019. p. 23. 
Available from: http://dx.doi.org/10.5958/0973-
9130.2019.00255.x

5.  Hashim R. Investigation of mothers’ knowledge 
of dental trauma management in United Arab 
Emirates [Internet]. Vol. 13, European Archives 

of Paediatric Dentistry. 2012. p. 83–6. Available 
from: http://dx.doi.org/10.1007/bf03262849

6.  Malmgren B, Andreasen JO, Flores MT, Robertson 
A, DiAngelis AJ, Andersson L, et al. International 
Association of Dental Traumatology guidelines 
for the management of traumatic dental injuries: 
3. Injuries in the primary dentition [Internet]. 
Vol. 28, Dental Traumatology. 2012. p. 174–82. 
Available from: http://dx.doi.org/10.1111/j.1600-
9657.2012.01146.x

7.  Andersson L, Andreasen JO, Day P, Heithersay 
G, Trope M, DiAngelis AJ, et al. International 
Association of Dental Traumatology guidelines 
for the management of traumatic dental injuries: 
2. Avulsion of permanent teeth [Internet]. Vol. 
28, Dental Traumatology. 2012. p. 88–96. 
Available from: http://dx.doi.org/10.1111/j.1600-
9657.2012.01125.x

8.  Shree KH, Hema Shree K, Ramani P, Herald 
Sherlin, Sukumaran G, Jeyaraj G, et al. Saliva as a 
Diagnostic Tool in Oral Squamous Cell Carcinoma – 
a Systematic Review with Meta Analysis [Internet]. 
Vol. 25, Pathology & Oncology Research. 2019. p. 
447–53. Available from: http://dx.doi.org/10.1007/
s12253-019-00588-2

9.  R E, Esa R, Ia. R. Traumatised Anterior Teeth 
In A Sample Of 12-13 Year-Old Malaysian 
Schoolchildren [Internet]. Vol. 3, Annals of 
Dentistry. 1996. p. 5–9. Available from: http://
dx.doi.org/10.22452/adum.vol3no1.2

10.  Awooda E, Azmi M. Knowledge of emergency 
management of avulsed tooth among 
undergraduate preclinical and clinical dental 
students: Questionnaire-based study [Internet]. 
Vol. 3, Journal of Dental Research and Review. 
2016. p. 140. Available from: http://dx.doi.
org/10.4103/2348-2915.200014

11.  Upadhyay S, Rokaya D, Upadhayaya C. Knowledge 
of emergency management of avulsed teeth among 
general dentists in Kathmandu. Kathmandu Univ 
Med J . 2012 Apr;10(38):37–40.

12.  Abdullah D, Soo SY, Kanagasingam S. Knowledge 
of managing avulsed tooth among general dental 
practitioners in Malaysia [Internet]. Vol. 37, 
Singapore Dental Journal. 2016. p. 21–6. Available 
from: http://dx.doi.org/10.1016/j.sdj.2016.01.001

13.  Abu-Dawoud M, Al-Enezi B, Andersson L. 
Knowledge of emergency management of avulsed 



5520      Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4

teeth among young physicians and dentists 
[Internet]. Vol. 23, Dental Traumatology. 2007. p. 
348–55. Available from: http://dx.doi.org/10.1111/
j.1600-9657.2006.00477.x

14.  Bahammam LA. Knowledge and attitude of 
emergency physician about the emergency 
management of tooth avulsion [Internet]. Vol. 18, 
BMC Oral Health. 2018. Available from: http://
dx.doi.org/10.1186/s12903-018-0515-5

15.  Nayak S, Basaiwala A, Ankola A. Awareness 
regarding emergency dental trauma management 
among graduates of medical institutes in a city in 
India [Internet]. Vol. 3, Journal of Dental Research 
and Scientific Development. 2016. p. 6. Available 
from: http://dx.doi.org/10.4103/2348-3407.174951

16.  Skapetis T, Gerzina T, Hu W. Management of 
dental emergencies by medical practitioners: 
recommendations for Australian education 
and training. Emerg Med Australas. 2011 
Apr;23(2):142–52.

17.  Uma PK, Ramani P, Herald. J. Sherlin, Gheena S, 
Jayaraj G, Don KR, et al. Knowledge about Legal 
Aspects of Medical Negligence in India among 
Dentists– A Questionnaire Survey. Medico Legal 
Update. 2020 Apr 9;20(1):111–5.

18.  Prasanna GE, Gheena S. A study of empathy across 
students from 4 health disciplines among 1st years 
and Final years [Internet]. Vol. 9, Research Journal 
of Pharmacy and Technology. 2016. p. 1472. 
Available from: http://dx.doi.org/10.5958/0974-
360x.2016.00286.9

19.  Krishnan RP, Ramani P, Sherlin HJ, Sukumaran 
G, Ramasubramanian A, Jayaraj G, et al. Surgical 
Specimen Handover from Operation Theater to 
Laboratory: A Survey. Ann Maxillofac Surg. 2018 
Jul;8(2):234–8.

20.  Palati S, Ramani P, Herald. J. Sherlin, Gheena 
S, Don KR, Jayaraj G, et al. Age Estimation of 
an Individual Using Olze’s Method in Indian 
Population-A Cross-Sectional Study [Internet]. 
Vol. 13, Indian Journal of Forensic Medicine & 
Toxicology. 2019. p. 121. Available from: http://
dx.doi.org/10.5958/0973-9130.2019.00179.8

21.  de Lima Ludgero A, de Santana Santos T, Fernandes 
AV, de Melo DG, Peixoto AC, da Costa Araújo FA, 
et al. Knowledge regarding emergency management 
of avulsed teeth among elementary school teachers 
in Jaboatão dos Guararapes, Pernambuco, Brazil. 

Indian J Dent Res. 2012 Sep;23(5):585–90.
22.  Palati S, Ramani P, Shrelin H, Sukumaran G, 

Ramasubramanian A, Don KR, et al. Knowledge, 
Attitude and practice survey on the perspective of 
oral lesions and dental health in geriatric patients 
residing in old age homes [Internet]. Vol. 31, Indian 
Journal of Dental Research. 2020. p. 22. Available 
from: http://dx.doi.org/10.4103/ijdr.ijdr_195_18

23.  Gunasekaran G, Abilasha R. TOOTH 
SENSITIVITY AMONG RESIDENTIAL 
UNIVERSITY STUDENTS IN CHENNAI 
[Internet]. Asian Journal of Pharmaceutical and 
Clinical Research. 2016. p. 63. Available from: 
http://dx.doi.org/10.22159/ajpcr.2016.v9s2.13228

24.  Ahad M, Gheena S. Awareness, attitude and 
knowledge about evidence based dentistry among 
the dental practitioner in Chennai city [Internet]. 
Vol. 9, Research Journal of Pharmacy and 
Technology. 2016. p. 1863. Available from: http://
dx.doi.org/10.5958/0974-360x.2016.00380.2

25.  Hannah R, Ramani P, Herald. J. Sherlin, Ranjith 
G, Ramasubramanian A, Jayaraj G, et al. 
Awareness about the use, Ethics and Scope of 
Dental Photography among Undergraduate Dental 
Students Dentist Behind the lens [Internet]. Vol. 
11, Research Journal of Pharmacy and Technology. 
2018. p. 1012. Available from: http://dx.doi.
org/10.5958/0974-360x.2018.00189.0

26.  Sukumaran G, Padavala S. Molar incisor 
hypomineralization and its prevalence [Internet]. 
Vol. 9, Contemporary Clinical Dentistry. 2018. p. 
246. Available from: http://dx.doi.org/10.4103/ccd.
ccd_161_18

27.  Manohar J, Abilasha R. A Study on the Knowledge 
of Causes and Prevalance of Pigmentation of 
Gingiva among Dental Students [Internet]. Vol. 
10, Indian Journal of Public Health Research & 
Development. 2019. p. 95. Available from: http://
dx.doi.org/10.5958/0976-5506.2019.01859.x

28.  Sheriff KAH, Ahmed Hilal Sheriff K, Santhanam 
A. Knowledge and Awareness towards Oral Biopsy 
among Students of Saveetha Dental College 
[Internet]. Vol. 11, Research Journal of Pharmacy 
and Technology. 2018. p. 543. Available from: 
http://dx.doi.org/10.5958/0974-360x.2018.00101.4

29.  Sarbeen JI, Insira Sarbeen J, Gheena S. Microbial 
variation in climatic change and its effect on 
human health [Internet]. Vol. 9, Research Journal 



Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4      5521

of Pharmacy and Technology. 2016. p. 1777. 
Available from: http://dx.doi.org/10.5958/0974-
360x.2016.00359.0

30.  Abitha T, Santhanam A. Correlation between 

bizygomatic and maxillary central incisor width for 
gender identification [Internet]. Vol. 22, Brazilian 
Dental Science. 2019. p. 458–66. Available from: 
http://dx.doi.org/10.14295/bds.2019.v22i4.1775 



5522      Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4

Retrospective Study on Patient Compliance Following Tooth 
Extraction

Rachel Paul1, Pradeep D2, Deepa Gurunathan3

1Research Associate, Dental Research Cell, 2Associate Professor, Department of Oral and Maxillofacial Surgery, 
3Professor and Head, Department of Pedodontics, Saveetha Dental College & Hospitals, Saveetha Institute of 

Medical and Technical Sciences, Saveetha University, Chennai, Tamil Nadu, India 

Abstract
The aim of this study is to investigate the follow up and compliance of patients who sternly follow the 
post operative instructions after non surgical permanent tooth extraction. Data collection were taken from 
patients who reported to the college from a particular time period which is from June 2019 to March 2020. 
The number of extractions and reviewers were obtained from dental archiving software which is offered 
by the university. The statistical test that was run was the chi square test using statistical software SPSS by 
IBM. The results were represented in the form of graphs and pie charts. In this study , the most common 
age group were 41-50 years of age(20.38%) and >60 years of age for extractions (25.75%) and reviews 
respectively and the most common gender predilection was found to be male subjects more than female 
subjects (53.55%). The number of patients who returned for reviews were very less (3459 out of 21648) 
compared to the total number of extractions done. Hence, awareness programs must be initiated and people 
must be emphasised for vigorous oral hygiene maintenance. 
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Introduction

In dentistry, various treatment procedures are done 
to treat dental problems. 1 Extractions are the most 
common surgical procedure in Oral Surgery and it 
appears well documented in literature. Dental extraction 
is the most common procedure carried out by dentists 
such as extraction of mandibular third molar before an 
orthognathic surgery 2 and it is a common model for 
evaluating the efficacy of analgesics for acute dental 
pain relief. It is often associated with swelling, pain, and 

trismus. The pain of tooth extraction is likely to be one 
of the most severe pain that an individual experiences 
during his or her life. 3 A similar study done in Saveetha 
dental College, Dept of Oral and Maxillofacial Surgery, 
was to compare the effect of application of 0.2% 
chlorhexidine gel, a eugenol based paste, together with a 
control group on the postoperative incidence of alveolar 
osteitis in patients having third molars extracted. The 
chlorhexidine group showed less incidence of alveolar 
osteitis than other reported studies and also less pain, 
inflammation, infection, and better wound healing than 
the control group. 4

Several authors have described that there are many 
factors that influence in easing the extraction procedure 
as well as the impact of this procedure on the quality 
of life of patients during the postoperative care 5. Study 
done in Saveetha Dental College showed that tranexamic 
acid was the best protocol in the management of  blood 
loss, minimizing the operating time, and providing the 
best surgical field. Maxillary impacted third molar is 
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removed before or during maxillary osteotomies to 
prevent postoperative infection 6. However, the post 
extraction period is also impacted by the understanding 
of the patient and the subsequent implementation of 
the guidelines presented by the professional in order to 
reduce the morbidity, complications and to improve the 
quality of lifestyle of the patient. 7

Postoperatively, it is very important to control 
the pain and surgical site should be well-managed to 
improve the treatment outcomes 8. The postoperative 
period is influenced by the understanding of the patient 
and the successive achievement of the instructions 
presented by the professional in order to minimize 
morbidity, complications, and improve the quality of 
life of the patient. 9 Oral squamous cell carcinoma is one 
of the most commonly occurring oral lesions, in which 
extraction of hopeless teeth is done before radiotherapy. 
In some salivary gland pathology, like ranula, mucocele 
occurs due to sharp teeth that can be either conservatively 
managed or extracted. 10 

In cases of Oral submucous fibrosis, restricted 
mouth opening which can cause difficulty in 
extractions and may lead to complication like oroantral 
communication.It showed that buccal fat pad graft 
proved to give better results as the interposition material 
for closure of oroantral communication as it has good 
patient acceptance, rapid epithelization, minimal donor 
site morbidity and minimal intra and postoperative 
complications 11.In some cases of inferior alveolar nerve 
block for removal of mandibular molar, facial paralysis 
can occur. The ability to use Botox as an adjuvant and 
primary mode of treatment for various maxillofacial 
disorders offers exciting treatment options for dentists 
and patients in the future 12. One of the most common 
causes of maxillofacial trauma is road traffic accidents, in 
which extraction of teeth in the fracture line is removed. 

Administration of local anesthesia is one of the 
procedures which results in increased anxiety level 
among patients. 13. Pre-operative dental anxiety is a 
major predictor of pain experienced by patients during 
dental extractions. Hence, it is important to reduce 
anxiety before treatment to reduce pain during the 
treatment. Pharmacologic modalities like sedation 
can be used for reducing anxiety and pain related to 
the treatment in indicated patients. 14 Adequate and 

effective communication between doctor and patient 
increases the level of understanding and therefore 
reduces postoperative complications.. In order to achieve 
therapeutic achievements, patients must obey and be 
cooperative with the clinical prescriptions. Interestingly, 
there is a large possibility that stress may vary in terms 
of gender and hence result in a difference in healing of 
the socket .Follow-up is essential to support the patient 
in recovery. According to Monaco, Staffolani, Gatto and 
Checchi, age and gender along with smoking and alcohol 
consumption may cause variations in postoperative 
complications9.

Any study related to patient compliance and follow 
up rate has its own challenges. This could be due to 
the travel time for the patient, lack of understanding of 
the post-operative instructions and such other reasons. 
The aim of this study is “to investigate the follow-up 
rate and compliance of patients who sternly follow the 
post-operative instructions after non-surgical permanent 
tooth extraction through health status of the socket”  

Materials and Methods

This study was done in a university setting. The 
data collected was obtained from the institution. Ethical 
approval was obtained from the Institutional scientific 
review board, Saveetha Dental College and Hospitals. 
There are three reviewers for this data namely the guide, 
the researcher and the reviewer. The data was from a 
time period of one year which was from June 2019 to 
March 2020. Cross verification of the data was done by 
one additional reviewer. Inclusion of all available data 
was done to minimize the sampling bias.  

Data was reviewed from the case record of 21,648 
patients and then the data was extracted and filtered 
using the exclusion and inclusion criterias. The exclusion 
criteria includes primary teeth extraction and incomplete 
database and inclusion criteria includes permanent teeth 
and complete database.  The collected data was entered 
and sorted in excel sheets and then was exported to 
SPSS software. The incomplete or censored data were 
excluded from the study.

The statistical analysis used was chi square test and 
the statistical analysis used was SPSS by IBM. The list 
of independent variables includes tooth number and the 
dependent variable includes age and gender. The type of 
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analysis done was correlation and association. 

Results and Discussion 
A total number of patients included in the study was 21,648. Out of which 21,648 (85.9%)  patients underwent 

extractions and the number of patients who reported for follow up were 3549 ( 14.1%).  Incidence of Male subjects 
were higher for extractions  (53.5%) compared to female subjects (11594 out 21,648 )(Fig 1). The most common 
gender among those who reported for reviews were male subjects (1895 out of 3549) (53.3%) (Fig 2)The most 
common age group found among extractions were 41-50 years of age (20.38%) (Fig 3) and for those who reported 
for review was age greater than 60 years (27.75%) (Fig 4).  Correlation between the 7 different age groups of patients 
tand the gender of the patients that underwent extractions. (Fig5) Correlation between the 7 different age groups of 
patients tand the gender of the patients that reported for reviews. (Fig 6)   

 

Fig 1: Graph 1 represents the number of extractions done based on gender of the patient. The x axis 
represents the gender of the patients and the Y axis represents the number of patients studied. Male 11,594 

shown as blue in the graph and female subjects 10,054 shown as pink colour in the graph. 

Fig 2: Graph 2 represents the number of patients that reported for reviews based on gender. The x axis represents the gender 
of the patients and the Y axis represents the number of patients studied. Male subjects shown in blue colour in the graph again 

show a higher incidence compared to female subjects depicted in pink colour, showing a 1895 out of total patients of 3549. 
(53.3%)  
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Fig 3: Graph represents the number of extractions done based on age. The x axis represents the age of the 
patients which was divided into 7 different categories  and the Y axis represents the number of patients 

studied. The  7 categories were   namely  0-10= 2076,  11-20= 1358 ,  21-30= 2498,  31-40= 3073,  41-50= 4414,   
51-60= 3913  and >60 years= 4316. 20.38  

Fig  
4: Graph represents number of patients who reported for reviews based on age of the patient. The x axis represents the age 

of the patients which was divided into 7 different categories  and the Y axis represents the number of patients studied. The 7 
categories were  namely  0-10= 358,  11-20= 132,  21-30= 307,  31-40= 400,  41-50= 761,  51-60= 677  and >60 years= 914. 

The total number of subjects that appeared for reviews were 3549 out of 21,648.    
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Fig 5: Bar graph shows the correlation between the 7 different age groups of patients tand the gender of the 
patients that underwent extractions. X axis represents the gender of the patients in 7 categories and Y axis 
represents the number of patients who underwent extraction. Chi square test was done and association was 
found to be statistically signifi cant. Pearson’s chi squared test value 76.553 Df: 12, p value:0.000 <0.5 Hence 

statistically signifi cant. The graph infers that male subjects underwent more number of extractions than 
female subjects.  

Fig 6: Bar graph shows the correlation between the 7 different age groups of patients tand the gender of the 
patients that reported for reviews. X axis represents the gender of the patients in 7 categories and Y axis 
represents the number of patients who reported for review. Chi square test was done and association was 

found to be statistically signifi cant. Pearson’s chi squared test value 43.584 Df: 12, p value:0.000 <0.5 hence 
statistically signifi cant. The graph inferes that female subjects reported for reviews more compared to male 

subjects. 
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From this study we observe that the number of 
patients who are diagnosed are more than the number of 
patients who underwent the treatment. The most common 
gender predilection who underwent the treatment and 
those who reported for the reviews were males. The 
most common age group were found to be 41-50 years 
for extraction and >60 years for review.

AGE GROUP- EXTRACTION

The most common age group for extraction seen 
was 41-50 years. The highest incidence of extraction 
was observed at the age of 41- 50 years. The results are 
almost similar to the studies conducted in other regions. 
This could be due to poor oral hygiene maintenance, 
age related periodontal problems, bone atrophy, tooth 
wear, smoking and increased risks of co-morbidities in 
Adults. Although this is not in consistent with the study 
at Department of Khyber College of Dentistry, Peshawar 
in which higher incidence of proportion of patients had 
undergone extraction at a younger age i.e. 26 – 35 years15

AGE GROUP- REVIEW

The most common age group for review was around 
>60 years. Farheem et al 2014( P-value (p=0.489)) shows 
that there was  no statistically significant association 
between age and socket status. 9  

GENDER- EXTRACTION AND REVIEW

The most common gender predilection in those who 
had an extraction and those who reported for reviews 
were males. These results  are consistent with the study 
conducted in Lahore in which a large proportion of male 
population has undergone extraction as compared to 
females. 15 16 17 

However, this was inconsistent with a study 
conducted in University of Sulaimani, which showed 
females were in higher proportion for extraction as 
compared to males  a clear predominance of male 
patients was observed in this study, correlating with 
the reports published earlier. 16.  Females are more 
commonly affected than males with a ratio of 1:1.4 
17 The reason for this might be the low  self-care and 
especially dental care in  our female population. It 
could also be due to lack of awareness, dependency and 
difficult approach to dental facilities. The knowledge 
acquired must be transferred into daily practice. This 

can be achieved by a change in their attitude towards 
oral hygiene maintenance. Inclusion of oral health-
oriented education programs in their curriculum would 
improve their knowledge and behaviour and they would 
be a good model to the community.18  The importance of 
training regarding Biomedical waste management also 
must be emphasized as the lack of proper and complete 
knowledge about biomedical waste management impacts 
practices of appropriate waste disposal. 19  Irrespective 
of the year of study, the majority of the students showed 
a negative attitude towards HIV/AIDS patients and only 
a few among the interns showed a positive approach 
towards treating HIV patients. 20 21  

Conclusions 

The limitations of study could be short duration and 
cross sectional type of study design. But similar types of 
studies have been conducted in other parts of the world 
like one in Afghanistan where sample size was 184 and 
study duration was three months. It is recommended 
that this study should be conducted in broad horizon 
and should be designed longitudinally so that the results 
should be more representative of the population. It is 
also recommended that community awareness programs 
must be initiated and people must be emphasized for 
vigorous oral hygiene maintenance.  Government 
authorities should facilitate the dental organizations 
for community awareness campaigns.  A proper health 
system including efficient dental care programs focusing 
on prevention and treatment of these diseases should be 
created and developed on a larger scale.   
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Abstract
India is the sixth biggest country by area and is the second-most populous country. Factors contributing to 
the steady rise in prevalence of oral disease include poor oral health awareness and  practice among fellow 
people. Oral health knowledge is considered to be an essential prerequisite for health-related behavior, 
although only a weak association exists between knowledge and behavior.  Keeping a healthy oral profile 
requires joint efforts from the dentist as well as the patient himself. The study aims to analyze knowledge 
and awareness of oral hygiene and practice among the general population A descriptive cross sectional 
survey was conducted among 100 patients, visiting a private dental institution, Chennai, through a self 
administered questionnaire. The responses were collected, tabulated in excel sheet and analysed using SPSS 
software. 97% of the participants were using brush with hard bristles. 81% changed their toothbrush. 40% 
of the subjects visited a dentist when they were in pain.  This shows very less care about oral hygiene which 
leads to the future undesirable outcome. This study concludes that there is an urgent need for comprehensive 
educational programs to promote good oral hygiene and impart education about oral hygiene practices. 
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Introduction

Oral disease is a major public health concern 
owing to their high prevalence and their effects on the 
individual’s quality of life (1). The possible etiological 
factors leading to these oral diseases, developmental 
problems, poor oral hygiene, and traumatic incidents.
(2),(3) Oral hygiene behavior and oral health care regimens 
should be positively reinforced. Lack of knowledge is one 
of the reasons for the lacunae in following oral hygiene 
practices. Keeping a healthy oral profile requires joint 
efforts from the dentist as well as the patient himself. 

One of the most important factors that decide the dental 
health of a population is the outlook of its people toward 
their dentition 

We keep reading about studies done to judge the 
oral health and oral hygiene practices at so many places 
scattered all across the globe to know about how much 
the people are aware of the knowledge and awareness of 
oral hygiene and how they are practicing oral hygiene. 
Furthermore, even the people living in cities, despite 
having easy access to dental care, fall prey to dental 
diseases due to their negligence in dietary habits and 
an unhealthy lifestyle (4). Globally, with increasing age 
there is also an associated increase in the calculus among 
children and adolescents. Oral hygiene maintenance 
may be a totally ignored practice in people of the low 
socioeconomic class of developing countries. Good 
oral hygiene is the foundation of a healthy mouth and 
prevents 80% of all dental problems. Primary prevention 
through tooth brushing has paramount importance in the 
prevention of dental health problems.

DOI Number: 10.37506/ijfmt.v14i4.12482
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One of the most important factors that decide the 
dental health of a population is the outlook of its people 
toward their dentition (5), Keeping a healthy oral profile 
requires joint efforts from the dentist as well as the patient 
himself which works in joint venture of both dentists. 
Previously our team had conducted numerous original 
studies (6–13) and surveys (14–20) over the past 5 years. 
Now we are focussing on epidemiological surveys. The 
idea for this survey stemmed from the current interest 
in our community. Therefore the  study aims to analyze 
knowledge and awareness of oral hygiene and practice 
among the general population. 

Materials and Methods

Study Design:

A cross sectional study was conducted among 100 
participants. A simple random sampling was used to 
select the study participants.  

Ethical  Considerations: 

Returning the filled questionnaire was considered 
as implicit consent with no need for signing a written 
consent. Ethical approval for the study is obtained from 
the Institutional Review Board (IRB) . 

Study Method:

Self administered questionnaire of 13 close ended 
questions was prepared and it was distributed among 
undergraduate dental college students of private dental 
institutions through online survey forms “google 
forms”. The collected data were checked regularly 
for clarity, competence, consistency, accuracy and 
validity. Demographic details were also included in the 
questionnaire. 

Statistical Analysis

Data was analysed with SPSS. Descriptive statistics 
as number and percent were calculated to summarise 
qualitative data. Chi square test was used to analyze and 
compare the level of knowledge on oral hygiene and 
practises among the general population. The confidence 
level was 95% and of statistical significance P < 0.05. 
Finally, the result was presented by using bar charts and 
frequency tables. 

Results and Discussion

The survey included 100 patients of which 97% 
were male and 3% were female(Table 1). 

27% people brush their teeth occasionally, 24% 
of them were brushing once a day, 22% were brushing 
twice a day, and none of them brushed more than 2 times 
a day  which is very less as compared with 75% of the 
elderly Chinese adults in urban areas in a study by Zhu 
et al(21). 

Around 52% of the subjects brush their teeth in 
vertical direction, which is the most dangerous method 
of brushing but the results are in consensus with the 
study done by  Zhu et al (21). where 60% of the sample 
did the same.Approximately 97% of the participants 
were using brush with hard bristles and only 3% of the 
sample used a soft toothbrush, which is less than that 
observed among Zhu et al  (21) study where 27% of the 
sample uses the soft bristles. Chi square test was used 
to compare gender and  the type of brush used, where 
P value= 0.604( statistically not significant)(figure 1). 
81% changed their toothbrush and the remaining 19 
% answered that they don’t change their toothbrush 
regularly. 45% change their toothbrush once in 3 months, 
and surprisingly reamning  32% change their brush only 
when it is useless. 88% of the participants were aware 
of interdental aids. 57 % of the participants washed 
their mouths after eating . Chi square test was used to 
compare gender and mouth washing after eating, where 
P  value= 0.272( statistically    not significant)(figure 2). 
93% of the participants used dental floss and remaining 
7% did not use flossing. The results show lacunae in the 
knowledge on interdental aids. 

Only 66% of the studied population said that they 
clean their tongue and the remaining 34% don’t clean 
their tongue . Chi square test was used to compare 
responses based on gender to the question on tongue 
cleaning, where P value= 0.319 (Figure 3) (statistically 
not significant).  The results from the present study 
clearly indicate missing lack of awareness of oral hygiene 
among study participants. 58 % of the participants used 
a mouthwash for cleaning their mouth after eating. Chi 
square test was used to compare gender and awareness 
on using mouthwash, where P  value= 0.119( statistically 
not significant) (Figure 4). Furthermore, 88% reported 
halitosis. This study is in contrast with that of an 
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epidemiologic survey by Miyazaki H, et al (22) in Japan 
24% of the individuals complained about bad breath. 
Our study showed that 40% of the subjects visited a 
dentist when they had a dental pain, which is similar to 
the study done by Nabil Al-Beiruti (69.5%) (23). 

Knowledge and awareness of oral health is very 
poor in India, due to poor socio – economic conditions. 

In addition to this, two thirds of people have never seen 
a dentist. Lack of awareness about the role of regular 
dental checkups in detecting and preventing dental 
diseases necessitates the need for public education. As 
dentists, it is our responsibility to educate and motivate 
people to visit a dentist.  

Table 1: Depicts percentage of responses on Knowledge and awareness on Oral Hygiene and practices 
among General Population.

S.no Question Choices Percentage

1. Gender 
● Male
● Female 

● 97%
● 3%

2. Frequency of cleaning the teeth 

● Once daily
● Twice daily
● More than twice
● Occasionally 

● 24%
● 22%
● 18.3%
● 27%

3. Technique used for brushing 

● Horizontal
● Vertical 
● Circular
● combined

● 24%
● 52%
● 18%
● 6%

4. Type of toothbrush used 
● Hard
● Soft 

● 97 %
● 3%

5. Knowledge On changing the tooth brush
● Yes
● No

● 81%
● 19%

6. Frequency of changing the toothbrush
● When Useless 
● Once in 3 months
● Every 6 months

● 32%
● 45%
● 23%

7. Knowledge on use of interdental aids 
● Yes
● No

● 88%
● 12%

8. Knowledge on rinsing the mouth after eating
● Yes
● No 

● 57%
● 43%

9. Type of interdental aid used 
● Floss
● Interdental Brush

● 93%
● 7%

10. Awareness of cleaning the tongue
● Yes
● No

● 66%
● 34%

11.
Awareness on using mouthwash ● Yes

● No
● 56%
● 44%

12. Odour from mouth after eating
● Yes
● No

● 88%
● 12% 

13. Frequency of visiting dentists 

● Never
● Only in problem
● Once in 3 months
● Once in 6 months
● Any other

● 11%
● 40%
● 11%
● 36%
● 2%
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Figure 1:Bar graph showing association between gender and type of brush used, where (blue) hard, (green) 
soft. X-axis represents the gender and Y-axis represents the Number of participants. Maximum awareness 

response (96-blue) was among males. Bar chart shows an unequal distribution of participants. However 
the difference is statistically not signifi cant. Chi square test  P  value= 0.604 ( p>0.05 )hence not statistically 

signifi cant.   

  
Figure 2: Bar graph showing association between gender and habit of  mouth washing after eating, where  

yes(blue),No(green) X-axis represents the gender and Y-axis represents the Number of participants. 
Maximum awareness response was among males(53).  Bar chart shows an unequal distribution of 

participants. However the difference is statistically not signifi cant. Chi square test  P value= 0.272 (p>0.05) 
hence statistically not signifi cant.  
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Figure 3: Bar graph showing association between gender and tongue cleaning, yes(blue),No(green). X-axis 
represents the gender and Y-axis represents the Number  of participants. Maximum awareness response 

(65) was among males. Bar chart shows an unequal distribution of participants. However the difference is 
statistically not signifi cant.  Chi square test  P  value= 0.319 ( p>0.05) Hence not statistically signifi cant   
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Figure 4:Bar graph showing association between gender and use of  mouthwash, where denotes yes(blue), 

no(green). X-axis represents the gender and Y-axis represents the Number of participants. Maximum 
awareness response was among males(53). Bar chart shows an unequal distribution of participants. However 
the difference is statistically not significant.  Chi square test  P  value= 0.319 ( p>0.05) Hence not statistically 

significant   

Conclusion

The results of the present study indicates that the 
study participants have good knowledge on oral hygiene 
and practices.From the present study it can be inferred 
that among the general population both males and 
females had adequate knowledge on oral hygiene and 
practices. 
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Abstract 
Early loss of primary teeth can affect the arch length and thereby lead to malocclusion. Space maintainers 
were introduced to effectively maintain the space after a premature tooth loss. This study aims to assess the 
prevalence of various space maintainers provided in the maxillary arch among children aged 6 to 12 years 
and describes the trends in the use of space maintainers to bring about better understanding about these 
appliances. The patient records from June 2019-April 2020 of children who underwent space maintainer 
therapy in maxillary arch were selected by non- probability sampling. Data was collected and exported to 
the Statistical package for social science for windows (SPSS version 20.0,IL,Chicago,USA) for analysis. 
The results of the study showed that among the space maintainers provided, Band and loops (51.6%) were 
commonly used followed by Groper’s appliance (27.4%). The rarely provided space maintainers were 
Transpalatal arch (1.6%). The use of space maintainers in the maxillary arch had a male predominance 
(62.9%). The age of the children for whom space maintainers were commonly provided were 8 year olds 
(53.2%). Age and type of the space maintainer given was found to have no strong association (p=0.264, 
p>0.005).

The study draws attention to the fact that space maintainers are widely used in Paediatric dentistry as 
a part of preventive orthodontics. In this study, Band and loop space maintainers were prevalent. Male 
dominance was observed and use of space maintainers especially in the age of 8 years was common. There 
was no association between age and the type of space maintainers used. Extensive research based on space 
maintainers and the dentist’s preferences and skill regarding the same has to be done. Alternatives for the 
current space maintainers have to be found to overcome their  drawbacks . 
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 Introduction 

Child’s growth and development is influenced 
by primary dentition. It affects appearance, speech, 
mastication and also helps to guide the eruption of 
permanent teeth into the occlusal plane1–4. Exfoliation 
of primary teeth and emergence of permanent teeth is 
considered to be  a normal physiological process 5–7. 
Several factors like extensive caries, trauma etc, which 
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causes loss of primary teeth can lead to mesial migration 
of teeth and can overall manifest as malocclusion in 
the form of crowding, impaction, supraeruption etc 
8–11. The apt way to eliminate these problems is by 
preserving the deciduous tooth in the arch till it’s normal 
exfoliation time  is attained12,13. Hence, it is usually said 
that deciduous teeth act as best space maintainers for 
permanent dentition14–17. 

Space maintainers are usually indicated to preserve 
the space created by premature loss of primary teeth 
in either of the arches. There are various fixed space 
maintainers among which Band and loop space 
maintainers are one of the most frequently used 18. 
They are used because of their high success rates 19 . 
But there are also various disadvantages associated with 
them like cement disintegration, caries forming along 
the margins of the band and prolonged construction time 
20. This had led to numerous pilot studies that suggests 
the use of newer adhesives like Glass fibre reinforced 
composite resins (GFRCR), Ribbond and Everstick as an 
alternative to fixed space maintainers 21,22. For maxillary 
arch with bilateral loss of teeth, there are two options of 
fixed space maintainers, namely Nance palatal arch and 
Transpalatal arch space maintainers 23. Transpalatal arch 
has lesser food impaction and improved compatibility 
with soft tissues when compared with Nance palatal arch 
space maintainers 24. 

Deciduous maxillary anterior teeth are often lost 
due to early childhood caries, systemic conditions or 
syndromes and trauma 25,26. This has known to affect 
the child’s speech development as well, especially 
labiolingual sounds . Inappropriate speech compensations 
can develop if these teeth are missing 27 , and it can also 
affect the esthetics and thereby lower the self esteem 
of the growing child . This led  to the  introduction of 
Gropers appliance 28. Although various appliances are 
available for different clinical situations, they usually 
have their very own adverse effects. This study sheds 
light on etiological factors that makes the children prone 
to early loss of tooth and also gives importance to why 
the particular appliances were preferred. It focuses 
on understanding the current scenario in use of space 
maintainers in maxillary arch for children aged 6 to 12 
years. 

Materials And Methods 

A retrospective study of space maintainers used 
in the maxillary arch was carried out by examining 
the records of 100 patients from June 2019 to March 
2020. Institutional ethical committee clearance was 
obtained for data retrieval and usage as needed for the 
study (SDC/SIHEC/2020/DIASDATA/0619-0320). 
Patients with incomplete records and double entries 
were excluded from the study. Type of space maintainer 
given was confirmed using photographic evaluation. For 
each child, details on type of space maintainer, age and 
gender were collected. 

Statistical Analysis

Following the collection of data of children who 
underwent space maintainer therapy in maxillary arch 
by non- probability sampling. Data was subjected to 
statistical analysis.

Microsoft Excel 2016 data spreadsheet was used 
to collect data and later exported to the Statistical 
package for social science for windows (SPSS version 
20.0,IL,Chicago,USA). The distribution percentages 
were obtained following which correlations were 
assessed using Chi square tests. 

Results and Discussion 

The final data set consisted of 62 children within the 
range of 6-12 years who were given space maintainers in 
the maxillary arch .

Age group associated with the highest use of space 
maintainers was found  to be 8 years (53.2%) and the 
least was observed in children aged 9 and 11 years (3.2% 
each).[Table 1]  Gender distribution among the children 
who had space maintainers in the maxillary arch depicts 
male predominance (62.9%).[Figure 1]  

Band and loop space maintainers were most 
commonly provided (51.6%), followed by Groper’s 
appliance (27.4%), and the least provided were 
Transpalatal arch (1.6%).[Table 2]

The type of space maintainer provided and the age 
of the child showed no significant association (p=0.264).
[Figure 2] 

The data for this study was based on residents of 
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Chennai seeking treatment at Saveetha dental college, 
Chennai. There is dearth in literature about studies 
assessing the prevalence of types of space maintainers 
among children in their mixed dentition phase in the 
given region. There was no sorting process and all of the 
data available was included to avoid sampling bias. This 
study sheds light on use of different space maintainers 
and their prevalence as a treatment modality to prevent 
malocclusion or other consequences of early tooth loss 
in a growing child. 

In a study conducted by N. Venugopal Reddy et 
al, it was established that the maximum percentage of 
premature loss of deciduous teeth occurred in the age of 
8 years, followed by 7 and 9 years making them in need 
of space maintenance 29. These findings are similar to 
the present study which suggests that space maintainers 
were provided frequently at  higher percentages to 8 
year old (53.2%) children and the most uncommon 
age group were 9 and 11 years (3.2%) [ Table 1].  Also 
in another study by S.Syed Shaheed Ahamed et al, 
there was significant early loss of primary teeth in 8 
year old children30 . The reason can be that the early 
loss of primary teeth is associated with oral hygiene, 
consumption of soft drinks, and previous experience of 
dental caries. 

In the present study [Figure 1], there was a male 
predominance (62.9%) in use of space maintainers. This 
can be explained as an increase in premature loss of 
primary teeth in male children than females which was 
established in a study by Dhanalakshmi Jayachander in 
Chennai 31. In another study by Saravanan et al, it was 
concluded  that male children were subjected to  longer  
feeding  periods when compared to the female children 
irrespective of their economic status which led to higher 
DFT scores among them 32. 

Among the type of space maintainers used [Table 
2], Band and loop space maintainers were most often 
provided than the other space maintainers in the given 
study population . This is coherent with the results of 
the study conducted by Muawia et al, establishing that 
band and loop space maintainers were often given to 
children33 . This can be because the most commonly 
affected tooth  by early loss was found to be primary 
molars in a study  by Leite-Cavalcanti et al  34. This 
in turn means that since band and loops were given 

following loss of primary molars, they were provided 
more. Another reason can be that deciduous molars are 
critical for streptococcus mutans colonization as they 
erupt into the oral cavity between 16 to 29 months of 
age and have deep fissured occlusal surfaces that act as 
windows of infectivity35. 

Groper’s appliances were the second most prevalent 
space maintainers in the present study (27.4%) [Table 
2]. The reason can be that maxillary anterior teeth 
were affected by trauma more often compared to the 
mandibular teeth, and central incisors were the most 
affected teeth 36 . This will lead to increased requirements 
for Gropers appliance. The least preferred appliances 
were Transpalatal arch space maintainers (1.6%) which 
was contradictory to the study by Ari Kupietzsky, which 
claims that Transpalatal arch have more benefits than 
Nance palatal arch, like  better maintenance of arch 
width, tissue compatibility and addition of bite planes37. 
This result can change with increased sample size and 
can vary according to study populations. 

In the present study [Figure 2], Groper’s appliances 
were frequently provided for children aged 6 years 
(17%). However, there was no statistically significant 
association between the type of space maintainer given 
and the age of the patient. This can be due to loss of 
tooth due to extensive caries irrespective of age and 
due to other reasons like trauma and syndrome causing 
aggressive periodontitis which invariably leads to early 
loss of tooth and requirement for space maintenance. 

8.TABLES AND GRAPHS  

Age of the children Frequency Percentage

6 8 12.9

7 12 19.4

8 33 53.2

9 2 3.2

10 5 8.1

11 2 3.2

Total 62 100
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Table 1: Age distribution of children with space maintainers in maxillary arch.

Table shows the age distribution of the study population. Highest preference for space maintenance was observed 
among children aged 8 years (53.2%) and the least in children among the age groups of  9 and 11 years (3.2% each)  

  
Figure 1: Gender distribution of space maintainers.

Graph shows the gender distribution of the study population (N=62). X axis represents the gender and Y axis 
represents the number of children. 62.9% were males, while 37.1% were females.  

Type of space maintainer Frequency Percentage

Band and Loop 32 51.6

Groper’s appliance 17 27.4

Nance palatal arch 12 19.4

Transpalatal arch 1 1.6

Total 62 100

Table 2: Distribution of space maintainers in maxillary arch among children.

Table shows the prevalence in the use of space maintainers in the maxillary arch among children. 51.6% were 
Band and loop space maintainers, followed by Groper’s appliances (27.4%), and the least provided were Transpalatal 
arch (1.6%). 
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Figure 2: Bar graph depicting the association between type of space maintainer provided and the age of 
the patient. X-axis represents the types of space maintainer and y-axis represents the number of appliances 

delivered. Blue depicts 6 years, red depicts 7 years, green depicts 8 years, orange depicts 9 years, yellow 
depicts 10 years and cyan depicts 11 years. Groper’s appliances were mostly provided for children aged 6 

years (17%). There was no statistically signifi cant difference between the type of space maintainer provided 
and the age of the child (Pearson Chi-Square test, p value- 0.264, p>0.05).

Conclusion 

Within the limitations of the present study, it was 
found that Band and loop space maintainers were 
predominant. Prevalence was higher in male children 
than females. It was also observed that the most common 
age associated with use of  space maintainers in the given 
study population were children aged  8 years . 
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Abstract
Oral squamous cell carcinoma is considered as one of the major prevalent oral cancers in the world. The 
major risk factors considered are tobacco and alcohol. However,  in the present there is an increased 
incidence of non habit associated squamous cell carcinoma. This study aims to evaluate the incidence of non 
habit associated squamous cell carcinoma visiting our college hospital. A total of 50(n=50) patients with 
squamous cell carcinoma visited Saveetha Dental College were included in this study. Datas were collected 
by reviewing the patients records and analysed the data of 86000 patients visited between June 2019 and 
March 2020. All the datas were recorded and analysed statistically using SPSS software. From the analysis 
through SPSS, it was found that the overall incidence of non habit associated squamous cell carcinoma 
was 56% with male predilection and it was found to be statistically significant(p<0.05). The results of our 
study shows that there is a significant number of patients without habits presented with oral squamous cell 
carcinoma with a cause unknown in our hospital. 
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Introduction

Oral squamous cell carcinoma (OSCC) is the most 
common form of oral cancer and the sixth common 
malignancy in the world 1,2. India is considered a high  
risk region for oral cancer due to increased prevalence 
of smoking, alcohol drinking and tobacco use 3–5. 
However, a recent trend in India shows that there is an 
exaggerated incidence of oral squamous cell carcinoma 
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in females without habit history 6. The most common site 
affected is the buccal mucosa7. The factors influencing 
the oral squamous cell carcinoma are smoking, alcohol, 
diet and nutrition, virus, radiation, facial and genetic 
predisposition, oral thrush, immunosuppression, use of 
mouthwash, syphilis, dental factors and occupational 
risks 8–10. The other factors which play a major role 
in oral squamous cell carcinoma are impaired ability 
to repair DNA damaged by mutagens, an impaired 
ability to metabolize carcinogens, deficiencies of 
vitamin A, E, C or trace elements and immune defects. 
The premalignant disorders that can progress to oral 
squamous cell carcinoma are erythroplakia, leukoplakias, 
actinic cheilitis, lichen planus, sideropenic dysphagia, 
submucous fibrosis, dyskeratosis congenita and discoid 
lupus erythematosus 11.

The most common age group of patients who were 
prevalent to oral squamous cell carcinoma are over 50 
years of age 12. However, in the last few years there 
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has been an increased prevalence of squamous cell 
carcinoma in patients who are younger than 45 13. It is 
known that the major risk factors associated with oral 
squamous cell carcinoma are smoking and alcohol 
14. The combination of smoking and alcohol seems to 
increase the carcinogenic effect 15.

The etiological factors associated with non habit 
associated squamous cell carcinoma are viral infections 
like HPV, EBV, immunosuppression, familial factors, 
genetic predisposition, chronic mechanical irritation, 
dietary factors and hormonal factors 16–18. Although, The 
mechanism of how it causes squamous cell carcinoma 
is not clear. It has been suggested  that non smoking 
individuals have a greater probability of developing 
tumors related to HPV than individuals who smoke 14. 
This study aims to evaluate the incidence of patients 
with non habit associated squamous cell carcinoma 
visited Saveetha Dental college. 

Materials and Methods

In the present retrospective study, a total of 50 
patients(n=50) visited Saveetha Dental College  were 
included. Data were collected by reviewing records of 
86000 patients. Sample collected was from June 2019 
to March 2020. All the case sheets included in this study 
were approved and reviewed. Also, cross verification of 
data was done by photographs.

Parameters such as age, gender, presence or absence 
of habits like smoking, pan chewing and presence or 
absence of any systemic illness were collected. Approval 
from the ethical committee was taken before the start of 
the study. All these dates were entered in Microsoft excel 
sheet and imported to SPSS by IBM and the statistical 
analysis was done by Chi Square test. The results were 
interrupted in graphs.  

Results and Discussion

Out of these 50(n=50) patients, 76% were male and 
24% were female(Figure 1). From the analysis, 56% 
of patients with oral squamous cell carcinoma were 
associated with no habits and 44% of patients with 
squamous cell carcinoma presented with habits(Figure 
2). 9% of patients had a history of smoking and 91% 
were found to be non smokers(Figure 3). 38% were 
associated with paan chewing habit(Figure 4). 57% were 
presented with no systemic illness and 43% presented 

with systemic diseases like diabetes, hypertension and 
cardiovascular disorders(Figure 5).

Oral squamous cell carcinoma is the most prevalent 
cancer in the world 19–24. The most common etiologies 
are smoking and tobacco. Tobacco constitutes about 50 
substances with carcinogenic potential like nitrosamines 
and aromatic hydrocarbons. These metabolises 
covalently bonds with DNA of keratinocytes stem 
cells forming DNA adducts. These are responsible for 
critical mutations involved in DNA replication. The 
metabolism of these carcinogens involves oxygenation 
in cytochrome by p450 enzyme and conjunction by 
glutathione- S- transferase 25–28. Apart from tobacco and 
alcohol, there are various factors that influence the cause 
of oral squamous cell carcinoma.

Girod et al. 2009 29 stated that squamous cell 
carcinoma was more favorable in male population. Our 
study findings stated that there was an increased number 
of Male patients with squamous cell carcinoma. Saxena 
et al. 2019 17 stated that oral squamous cell carcinoma 
was more prevalent in patients without exposure to 
potentially harmful irritants. They also suggested that 
human papillomavirus, genetic counselling, hormonal 
and dietary factors are to be considered to correlate the 
cause and effect of non habit associated oral squamous 
cell carcinoma. Our study findings stated that squamous 
cell carcinoma was more prevalent in patients who are 
not exposed to any habits. Our study finding was in 
concordance with the literature. Few studies 30,31 stated 
that there was a relative increase in patients without 
habits associated with oral cell carcinoma and it was 
more prevalent in females. Our study findings( increased 
prevalence of non habit associated squamous cell 
carcinoma) was similar with the results of the literature. 

Vargas-Ferreira et al. 2012 14 stated that about 80% 
of patients with smoking habits reported with squamous 
cell carcinoma. Our study findings was that only 9% of 
patients with squamous cell carcinoma reported smoking 
habits. Our study findings are not in concordance with 
the literature. The reasons that affect our study results 
are patient declaration, raising trends and in our study we  
analysed the existing data. Wu et al. 2010 32 reported that 
the diabetes mellitus could be related to oral squamous 
cell carcinoma. Our study reported only 43% of patients 
with systemic illness were associated with squamous 
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cell carcinoma, but we have seen a small but concerning percentage of patients with systemic illness who were 
associated with squamous cell carcinoma.

The limitations of this study was the incidence of patients with non habit associated squamous cell carcinoma 
was observed with the fact that the subjects examined represent a selected population. The exact cause of patients 
reported with non habit associated squamous cell carcinoma is unknown. Further studies can be done with larger 
sample size.   

 
Figure 1: Bar graph showing the gender distribution among squamous cell carcinoma. X axis showing the 

gender and Y axis showing the percentage of patients with squamous cell carcinoma. From the graph, it was 
evident that squamous cell carcinoma has Male predilection.  

 
Figure 2: Bar graph showing prevalence of non habit associated squamous cell carcinoma. X axis showing 

the presence or absence of habit and Y axis showing the percentage of patients with squamous cell 
carcinoma. It was evident that there is an increased number of patients with non habit associated squamous 

cell carcinoma.   
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Figure 3: Bar graph showing the association of smoking and oral squamous cell carcinoma. X axis showing 
the presence or absence of smoking habit and Y axis showing the percentage. From the graph, it was found 

that most of the patients presented with squamous cell carcinoma were non smokers.  

 

 
Figure 4: Bar graph showing the association of paan chewing and oral squamous cell carcinoma. X axis 

showing the presence or absence of paan chewing habit and Y axis showing the percentage. From the graph, 
it was found that most of the patients presented with squamous cell carcinoma were non paan chewers.  
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Figure 5: Bar graph showing the association of systemic disease and oral squamous cell carcinoma. X axis 
showing the presence or absence of systemic diseases and Y axis showing the percentage. From the graph, it 
was found that highest number of patients presented with squamous cell carcinoma were associated with no 

systemic disease.  

 
Figure 6: Bar graph showing the association of squamous cell carcinoma and gender. X axis represents 

the gender and Y axis represents the number of patients with squamous cell carcinoma. Here, blue colour 
denotes the presence of squamous cell carcinoma associated with no habits and red colour denotes the 

squamous cell carcinoma associated with habits. There is a significant increase in the male patients with non 
habit associated squamous cell carcinoma (Chi Square test; p value 0.004- statistically significant). 

Conclusion

The result of this study shows that there is a 
significant number of patients without habits like 
smoking, pan chewing presented with oral squamous cell 
carcinoma with the cause unknown in our hospital. So, 
it is important to investigate possible factors associated 

with the occurrence of oral squamous cell carcinoma. 
A detailed investigation should be done for a better 
prognosis. 
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Abstract
Dental plaque is the community of micro organism found on a tooth surface as a biofilm, embedded in a matrix 
of polymers of host and bacterial origins of clinical relevance is that fact that biofilms are less susceptible 
to antimicrobial agents, while microbial communities can display enhanced pathogenicity. There are certain 
plaque induced oral diseases like chronic gingivitis, gingival enlargement, recurrent gingivitis,periodontitis. 
The Dental Plaque index was introduced to determine better oral hygiene by grading the dental plaque 
accordingly the present study was designed to assess prevalence of dental plaque among adults visiting 
saveetha dental college.Case sheets of all the patients of OP Department of Saveetha Dental College for 
the period of two months(Dec 2019- Jan 2020) were reviewed from patient record. Among their reviewed 
data, 388 appropriate study samples were selected and tabulated in MS excel.Then the tabulated data were 
transferred to statistical software SPSS Version 20.O. Descriptive statistics were expressed by means of 
frequency and percentage. Independent t test was used to compare the Mean Plaque index based on Gender 
and One way ANOVA was used to compare the Mean Plaque index based on age groups. A statistically 
significant difference was observed between the selected age groups which shows that the mean Plaque 
Index score was found to be high among participants aged more than 45 years. Even Though there was no 
significant difference on comparison of mean Plaque Index score based on Gender, the Plaque was found to 
be more prevalent among female participants than males.Within the limits of study, the prevalence of dental 
plaque was high among participants aged more than 45 years and females had a higher Mean Plaque Index 
score than males. 

Keywords- Dental plaque;plaque index; micro organisms; poor oral hygiene. 

Type of manuscript: Descriptive study

Introduction 

Dental plaque is the community of microorganisms 
found on a tooth surface as a biofilm, embedded in a 

matrix of polymers of host and bacterial origin 1,2 of 
clinical relevance is that biofilms are less susceptible 
to antimicrobial agents,while microbial communities 
can display enhanced pathogenicity3. The structure 
of the plaque biofilm might restrict the penetration 
of antimicrobial agents, while bacteria growing on a 
surface grow slowly and display a novel phenotype , 
one consequence of which is a reduced sensitivity to 
inhibitors4. 

Plaque is natural and contributes like the resident 
microflora of all other sites of the body to the normal 
development of the physiology and defenses of the host5,6. 
Irritant extraneous substances that are sick to the tooth 
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surface include bacterial plaques, dental calculi,residual 
proteins from food and cloured substances , among 
which dental plaques and dental calculi are the most 
important localized causes of periodontal disease 7,8. 

Accumulation of plaque can cause the rapid onset 
of gingivitis and long term exposure to plaque can 
lead to the loss of periodontal attachment and bone 
support.Long term exposure to plaque also can lead 
to the demineralization and destruction of the teeth 
through caries 9–11. Removal of plaque is an effective 
way to help prevent periodontal disease and caries,but 
if deposits remain on the teeth across time, destruction 
periodontal disease,caries or both may occur 12.Main 
factor of both the disease is deposits and bacterial dental 
plaque accumulation on the tooth surface 13,14. Thus, 
regular removal of dental plaque from the tooth surface 
by both personal oral hygiene practices such as tooth 
brushing and professional periodontal treatment are the 
most important steps of oral care 15-16,17. Periodontal 
therapy starts by training the patient on oral hygiene and 
mechanical removal of deposits from the tooth surface 
18. Following the mechanical periodontal treatment it is 
very important to sustain individual oral hygiene practice 
in terms of maintenance of dental and periodontal health 
19,20. Thus, it is obligatory to raise consciousness about 
appropriate plaque control by teaching the patients oral 
hygiene practice in terms of either success of treatment, 
maintenance of oral health 21. 

Additional research has elaborated on the 
influences of other factors, including diet,local oxygen 
tension,salivary factors, tooth position and disaster 
22, all of which influences dental plaque accumulation 
23–26 Other variables, influencing plaque accumulation 
include caries, which is also one of the important 
dental diseases causing tooth loss in adult humans.
Practices of preventive dentistry making dental plaque 
control a habit, is enabled through patients motivation 
27. Despite motivation and training, the properties of 
patients regarding dental plaque control might get back 
to pretreatment level in because of time and may not 
apply what had been taught until the patient goes for a 
session 28. 

Even though the patient has very good motivation 
in the beginning , the patient’s efforts concerning daily 
oral care might decrease in time. Thus it is important 

for continuation of oral health to determine motivation 
level of patients at intervals during active periodontal 
treatment and periodical session, and continue 
motivation programs by taking time into consideration 
to reduce the plaque control and reduce occurrence of 
periodontal disease 29,30. Aim of the study is to assess 
the prevalence of dental plaque among adults attending 
dental college of chennai city.

Materials and Methods 

The present record based, descriptive study was 
conducted among patients reporting to the OP of 
Saveetha Dental College with dental plaque. Case 
sheets of all the Patients of OP Department of Saveetha 
dental college were reviewed for a period of two months 
[JUNE 2019 and MARCH 2020]. Simple Random 
Sampling was carried out to select a total of 388 patients.
The descriptive study was done by two examiners 
and the approval for this study was obtained from the 
Institutional ethics committee,Saveetha University.

Assessment of dental plaque was carried out by 
plaque index(PI) by Silness P and Loe H(1964). A score 
of 0 was assigned when no plaque is present, a score of 
1 was assigned when a thin film of plaque adhering to 
the free gingival margin and adjacent area of the tooth, 
a score of 2 was assigned when moderate accumulation 
of plaque within the gingival pocket and adjacent tooth 
surfaces, a score of 3 was assigned when there is a 
abundance of soft matter within the gingival pocket. 

The data assessed and tabulated were 
age,gender,plaque index score.Later obtained data 
were tabulated and entered in the MS excel sheet.
The data was imported to SPSS version 20.O and the 
variable definition process was done by using tables 
and graphical illustration.The results were expressed 
by means,standard deviation & percentage Descriptive 
statistics were expressed by means of frequency and 
percentage. Independent t test was used to compare 
the Mean Plaque index based on Gender and One way 
ANOVA was used to compare the Mean Plaque index 
based on age groups.. The level of statistical significance 
was set at a value P<0.05 

Results And Discussion

The study sample consisted of 388 cases of which 
21.9% of the subjects are 18-25 years old, 37.7% of the 
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subjects were 26-35 years old, 18.9% of the subjects are 
36-45 years old and 21.4% of the subjects are > 45 years 
old and ( refer Fig 1 ).Out of of 388 study participants, 
58.9% were females and 41.3% were males ( refer 
Figure 2).

Comparing the Mean Plaque index and Age of the 
study subjects . The mean Plaque index score for the 
subjects between 18 to 25 yrs, 26 - 35 yrs, 36-45 yrs 
and above 45 years age group were 0.96 ± 0.89, 0.97± 
0.46, 1.02± 0.51 and 1.28± 0.62 respectively. One way 
ANOVA was used to find the difference between the 
different age groups with respect to Mean Plaque index 
and was found to be statistically significant (F value- 
5.14; p<0.05) which signifies that study subjects in the 
age group above 45 years had a higher Mean Plaque 
index score when compared to other groups ( refer 
Figure 3). 

Comparison between Mean Plaque index and 
Gender Of the study subjects . The mean Plaque index 
score score for male and female study subjects were 
0.96 ± 0.89, 0.98± 0.46 and 1.09± 0.73 respectively. 
Independent t test was used to find the difference 
between the male and female subjects with respect to 
Mean Plaque index and was found to be statistically 
insignificant (t value- 1.65; p>0.05). Even though the 
test was found to be statistically insignificant, female 
study subjects had a higher mean Plaque index score 
compared to male study subjects( refer Figure 4). 

According to this study, there were a total of 388 
patients who reported to the OP during december 2109- 
january 2020 of saveetha dental college.Out of which 
21% of the patients were in the age group of 18-25 years, 
37% in 26-35 years, 18% in 36-45 years and <45 years 
is about 21%. Distribution of patients based on gender 
and recovered with plaque index were 60% of males and 
40% females were recorded.

According to Rizwan M sanodi et al 31There was 
much awareness about oral health and hygiene however 

awareness about oral health and hygiene however makes 
it more prevalent to dental plaque in this study it is 
proven females are also prone to dental plaque, most 
likely age group above 50 years seems to have poor oral 
hygiene. 

According to Sreenivasan et al 32., dental plaque 
is significantly high in women,who maintain poor 
oral hygiene and have severe periodontal disease. 
According to Schaeken MJ et al 33.,In this study it is 
said that an increase in salivary secretion causes dental 
plaque formation which eventually helps bacteria to 
grow. According to Antina Schulze and martin busse 
34.,systemic disease also causes significant increase of 
dental plaque in women, according to their study type 
2 diabetic patients who are women are more prone 
to periodontal infection and disease which shows 
significant dental plaque in women.

In a study done by AL Ansari 35et al., the prevalence 
of plaque induced gingivitis shows the result that males 
are more prevalent to gingivitis as well as the central 
plaque.Opposing studies may also be present accordingly 
to know better significance and results.According to 
Addy M et al 36.,The prevalence of dental plaque is 
significant in posterior teeths than the anterior due to food 
accumulation and poor brushing technique and the study 
also proves plaque index helps in appropriate scoring 
of dental plaque. According to Marakami et al 37., the 
prevalence of dental plaque induced gingival conditions 
are common in females with post menstrual problem 
or any other hormone related problems,which can alter 
the severity of the plaque induced inflammation.Which 
may lead to attachment loss of alveolar bone and which 
significant loss of teeth.Moreover, most of the studies 
compared above,proves that prevalence of dental plaque 
in female population, there are also opposing studies to 
prove makes are more prone to dental plaque .But still in 
this study the p value is significant to prove that females 
are more prone to dental plaque, though current study 
possess few limitations such as very small sample size. 
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Figure 1- The pie chart represents the distribution of study subjects based on age. 21.9% of the study 
subjects were distributed in the age group between 18-25 years which is denoted by blue colour, 37.7% of 

the study subjects belongs to 26-35years of age group denoted by red colour , 21.9% constitute to age group 
between 36-45years denoted by green colour and 21.4% constitute study subjects above 45 years old denoted 

by orange. 

Figure 2- Pie chart represents distribution of study subjects based on Gender, where blue colour denotes 
male which is about 41.06% and red colour denotes females which is about 58.94%. 
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FIGURE 3 : The bar graph represents the Comparison between Mean Plaque index and Age of the study 

subjects . The mean Plaque index score for the subjects between 18 to 25 yrs, 26 - 35 yrs, 36-45 yrs and 
above 45 years age group were 0.96 ± 0.89, 0.97± 0.46, 1.02± 0.51 and 1.28± 0.62 respectively. One way 

ANOVA was used to fi nd the difference between the different age groups with respect to Mean Plaque index 
and was found to be statistically signifi cant (F value- 5.14; p<0.05) which signifi es that study subjects in the 

age group above 45 years had a higher Mean Plaque index score when compared to other groups. 

FIGURE 4 : The bar graph represents the Comparison between Mean Plaque index and Gender of the study 
subjects . The mean Plaque index score score for male and female study subjects were 0.96 ± 0.89, 0.98± 0.46 
and 1.09± 0.73 respectively. Independent t test was used to fi nd the difference between the male and female 

subjects with respect to Mean Plaque index and was found to be statistically insignifi cant (t value- 1.65; 
p>0.05). Even though the test was found to be statistically insignifi cant, female study subjects had a higher 

mean Plaque index score compared to male study subjects. 
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Conclusion 

The prevalence of dental plaque was high among 
participants aged more than 45 years and females had 
a higher Mean Plaque Index score than males.Poor 
oral hygiene and systemic disease and also few other 
food habits causes females prone to plaque.Further 
measurements can be taken to control dental plaque by 
maintaining good oral health and brushing habits. 

Acknowledgements: We would like to acknowledge 
the IT department, Saveetha Dental college, Saveetha 
University for their help and support. 

Conflicts of Interest: Nil 

Source of Funding : Self 

Ethical Clearance: It is taken from “Saveetha 
Institute Human Ethical Committee” (Ethical Approval 
Number- SDC/SIHEC/2020/DIASDATA/0619-0320)

References
1.  Marsh PD. Dental plaque as a biofilm and a 

microbial community – implications for health and 
disease [Internet]. Vol. 6, BMC Oral Health. 2006. 
Available from: (http://dx.doi.org/10.1186/1472-
6831-6-s1-s14

2.  Socransky SS, Haffajee AD. Dental biofilms: 
difficult therapeutic targets [Internet]. Vol. 
28, Periodontology 2000. 2002. p. 12–55. 
Available from: http://dx.doi.org/10.1034/j.1600-
0757.2002.280102.x

3.  van Steenbergen TJ, van Winkelhoff AJ, de Graaff 
J. Pathogenic synergy: mixed infections in the 
oral cavity. Antonie Van Leeuwenhoek [Internet]. 
1984;50(5-6):789–98. Available from: http://
dx.doi.org/10.1007/BF02386241

4.  Honigman JL. Chlorhexidine in the Control of 
Dental Plaque [Internet]. Special Problems in 
Chemotherapy. 1976. p. 395–402. Available from: 
http://dx.doi.org/10.1007/978-1-4684-3120-9_61

5.  Wood SR, Kirkham J, Marsh PD, Shore RC, 
Nattress B, Robinson C. Architecture of Intact 
Natural Human Plaque Biofilms Studied by 
Confocal Laser Scanning Microscopy [Internet]. 
Vol. 79, Journal of Dental Research. 2000. p. 21–7. 
Available from: http://dx.doi.org/10.1177/0022034
5000790010201

6.  Prabakar J, John J, Arumugham I, Kumar R, Sakthi 

D. Comparing the effectiveness of probiotic, green 
tea, and chlorhexidine- and fluoride-containing 
dentifrices on oral microbial flora: A double-
blind, randomized clinical trial [Internet]. Vol. 9, 
Contemporary Clinical Dentistry. 2018. p. 560. 
Available from: http://dx.doi.org/10.4103/ccd.
ccd_659_18

7.  Costerton JW, Cheng KJ, Geesey GG, Ladd TI, 
Nickel JC, Dasgupta M, et al. Bacterial Biofilms 
in Nature and Disease [Internet]. Vol. 41, Annual 
Review of Microbiology. 1987. p. 435–64. 
Available from: http://dx.doi.org/10.1146/annurev.
mi.41.100187.002251

8.  Mathew MG, Samuel SR, Soni AJ, Roopa KB. 
Evaluation of adhesion of Streptococcus mutans, 
plaque accumulation on zirconia and stainless steel 
crowns, and surrounding gingival inflammation in 
primary molars: randomized controlled trial. Clin 
Oral Investig [Internet]. 2020 Jan 18; Available 
from: http://dx.doi.org/10.1007/s00784-020-
03204-9

9.  Inanc M, Cengiz K. Causal or Causal Relationship 
Between Oral Diseases and Systemic Amyloidosis 
– From Inflammation to Amyloidosis – A Trouble 
Connection [Internet]. Amyloidosis - An Insight 
to Disease of Systems and Novel Therapies. 2011. 
Available from: http://dx.doi.org/10.5772/23166

10.  Prabakar J, John J, Arumugham I, Kumar R, 
Srisakthi D. Comparative evaluation of retention, 
cariostatic effect and discoloration of conventional 
and hydrophilic sealants - A single blinded 
randomized split mouth clinical trial [Internet]. 
Vol. 9, Contemporary Clinical Dentistry. 2018. p. 
233. Available from: http://dx.doi.org/10.4103/ccd.
ccd_132_18

11.  Prabhakar AR, Murthy S, Sugandhan S. 
Comparative evaluation of the length of resin 
tags, viscosity and microleakage of pit and fissure 
sealants - an in vitro scanning electron microscope 
study [Internet]. Vol. 2, Contemporary Clinical 
Dentistry. 2011. p. 324. Available from: http://
dx.doi.org/10.4103/0976-237x.91797

12.  Prabakar J, John J, Srisakthi D. Prevalence of 
dental caries and treatment needs among school 
going children of Chandigarh. Indian J Dent Res 
[Internet]. 2016 Sep;27(5):547–52. Available from: 
http://dx.doi.org/10.4103/0970-9290.195683

13.  Taylor GW. Bidirectional Interrelationships 
Between Diabetes and Periodontal Diseases: 



Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4      5559

An Epidemiologic Perspective [Internet]. Vol. 
6, Annals of Periodontology. 2001. p. 99–112. 
Available from: http://dx.doi.org/10.1902/
annals.2001.6.1.99

14.  Mohapatra S, Pradeep Kumar R, Meignana 
Arumugham I, Sri Sakthi D, Jayashri P. Assessment 
of Microhardness of Enamel Carious Like Lesions 
After Treatment with Nova Min, Bio Min and 
Remin Pro Containing Toothpastes: An in Vitro 
Study [Internet]. Vol. 10, Indian Journal of Public 
Health Research & Development. 2019. p. 375. 
Available from: http://dx.doi.org/10.5958/0976-
5506.2019.02832.8

15.  Velsko IM, Fellows Yates JA, Aron F, Hagan RW, 
Frantz LAF, Loe L, et al. Microbial differences 
between dental plaque and historic dental calculus 
are related to oral biofilm maturation stage 
[Internet]. Vol. 7, Microbiome. 2019. Available 
from: http://dx.doi.org/10.1186/s40168-019-0717-
3

16.  Harini G, Leelavathi L. Nicotine Replacement 
Therapy for Smoking Cessation-An Overview 
[Internet]. Vol. 10, Indian Journal of Public 
Health Research & Development. 2019. p. 3588. 
Available from: http://dx.doi.org/10.5958/0976-
5506.2019.04144.5

17.  Khatri S, Madan K, Srinivasan S, Acharya S. 
Retention of moisture-tolerant fluoride-releasing 
sealant and amorphous calcium phosphate-
containing sealant in 6–9-year-old children: A 
randomized controlled trial [Internet]. Vol. 37, 
Journal of Indian Society of Pedodontics and 
Preventive Dentistry. 2019. p. 92. Available from: 
http://dx.doi.org/10.4103/jisppd.jisppd_173_18

18.  Mandal A, Singh D, Siddiqui H, Das D, Dey A. 
New dimensions in mechanical plaque control: 
An overview [Internet]. Vol. 9, Indian Journal of 
Dental Sciences. 2017. p. 133. Available from: 
http://dx.doi.org/10.4103/ijds.ijds_18_17

19.  Menon L, Ramamurthy J. New Vistas in Plaque 
Control [Internet]. Vol. 13, IOSR Journal of Dental 
and Medical Sciences. 2014. p. 64–8. Available 
from: http://dx.doi.org/10.9790/0853-13356468

20.  Pavithra RP, Preethi Pavithra R, Jayashri P. 
Influence of Naturally Occurring Phytochemicals 
on Oral Health [Internet]. Vol. 12, Research Journal 
of Pharmacy and Technology. 2019. p. 3979. 
Available from: http://dx.doi.org/10.5958/0974-
360x.2019.00685.1

21.  Kumar RP, Pradeep Kumar R, Vijayalakshmi B. 
Assessment of Fluoride Concentration in Ground 
Water in Madurai District, Tamil Nadu, India 
[Internet]. Vol. 10, Research Journal of Pharmacy 
and Technology. 2017. p. 309. Available from: 
http://dx.doi.org/10.5958/0974-360x.2017.00063.4

22.  Kannan SSD, Kumar VS, Rathinavelu PK, Indiran 
MA. Awareness and Attitude towards Mass Disaster 
and its Management Among House Surgeons in 
a Dental College and Hospital in Chennai India 
[Internet]. Disaster Management and Human 
Health Risk V. 2017. Available from: http://dx.doi.
org/10.2495/dman170121

23.  Axelsson P, Lindhe J. The Effect of a Plaque 
Control Program on Gingivitis and Dental Caries 
in Schoolchildren [Internet]. Vol. 56, Journal of 
Dental Research. 1977. p. 142–8. Available from: 
http://dx.doi.org/10.1177/00220345770560030801
1

24.  Neralla M, Jayabalan J, George R, Rajan J, P SKM, 
Haque AE, et al. Role of nutrition in rehabilitation 
of patients following surgery for oral squamous 
cell carcinoma [Internet]. Vol. 10, International 
Journal of Research in Pharmaceutical Sciences. 
2019. p. 3197–203. Available from: http://dx.doi.
org/10.26452/ijrps.v10i4.1622

25.  Kumar RP, Pradeep Kumar R, Preethi R. 
Assessment of Water Quality and Pollution of 
Porur, Chembarambakkam and Puzhal Lake 
[Internet]. Vol. 10, Research Journal of Pharmacy 
and Technology. 2017. p. 2157. Available from: 
http://dx.doi.org/10.5958/0974-360x.2017.00380.8

26.  Pratha AA, Ashwatha Pratha A, Prabakar J. 
Comparing the effect of Carbonated and energy 
drinks on salivary pH- In Vivo Randomized 
Controlled Trial [Internet]. Vol. 12, Research 
Journal of Pharmacy and Technology. 2019. p. 4699. 
Available from: http://dx.doi.org/10.5958/0974-
360x.2019.00809.6

27.  Claydon NC. Current concepts in toothbrushing 
and interdental cleaning [Internet]. Vol. 48, 
Periodontology 2000. 2008. p. 10–22. Available 
from: http://dx.doi.org/10.1111/j.1600-
0757.2008.00273.x

28.  Vandana KL, Vibhute A. The effectiveness of 
manual versus powered toothbrushes for plaque 
removal and gingival health: A meta-analysis 
[Internet]. Vol. 16, Journal of Indian Society of 
Periodontology. 2012. p. 156. Available from: 



5560      Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4

http://dx.doi.org/10.4103/0972-124x.99255
29.  Weijden FVD, Van Der Weijden F, Slot DE. Oral 

hygiene in the prevention of periodontal diseases: 
the evidence [Internet]. Vol. 55, Periodontology 
2000. 2011. p. 104–23. Available from: http://
dx.doi.org/10.1111/j.1600-0757.2009.00337.x

30.  Samuel SR, Acharya S, Rao JC. School 
Interventions-based Prevention of Early-Childhood 
Caries among 3-5-year-old children from very low 
socioeconomic status: Two-year randomized trial. 
J Public Health Dent [Internet]. 2020 Jan;80(1):51–
60. Available from: http://dx.doi.org/10.1111/
jphd.12348

31.  Chelani L, Sanadi R, Suthar N, Khuller N, Basavaraj 
P. Gender-based differences in occurrence of 
gingival disease among dental students: A survey 
[Internet]. Vol. 5, Dentistry and Medical Research. 
2017. p. 17. Available from: http://dx.doi.
org/10.4103/2348-1471.198783

32.  Sreenivasan PK, Prasad KVV, Javali SB. Oral 
health practices and prevalence of dental plaque 
and gingivitis among Indian adults. Clin Exp Dent 
Res [Internet]. 2016 Jun;2(1):6–17. Available from: 
http://dx.doi.org/10.1002/cre2.15

33.  Schaeken MJM, Creugers TJ, Van Der Hoeven 
JS. Relationship Between Dental Plaque Indices 

and Bacteria in Dental Plaque and Those in Saliva 
[Internet]. Vol. 66, Journal of Dental Research. 
1987. p. 1499–502. Available from: http://dx.doi.or
g/10.1177/00220345870660091701

34.  Schulze A, Busse M. Gender Differences in 
Periodontal Status and Oral Hygiene of Non-
Diabetic and Type 2 Diabetic Patients [Internet]. 
Vol. 10, The Open Dentistry Journal. 2016. 
p. 287–97. Available from: http://dx.doi.
org/10.2174/1874210601610010287

35.  Al-Ansari A. Prevalence, severity, and secular 
trends of dental caries among various saudi 
populations: A literature review [Internet]. Vol. 2, 
Saudi Journal of Medicine and Medical Sciences. 
2014. p. 142. Available from: http://dx.doi.
org/10.4103/1658-631x.142496

36.  Addy M, Renton-Harper P, Newcombe R. Plaque 
regrowth studies: discriminatory power of plaque 
index compared to plaque area [Internet]. Vol. 26, 
Journal of Clinical Periodontology. 1999. p. 110–2. 
Available from: http://dx.doi.org/10.1034/j.1600-
051x.1999.260208.x

37.  Murakami S, Mealey BL, Mariotti A, Chapple 
ILC. Dental plaque-induced gingival conditions. J 
Periodontol [Internet]. 2018 Jun;89 Suppl 1:S17–
27. Available from: http://dx.doi.org/10.1002/
JPER.17-0095 



Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4      5561

Prevalence and Distribution of Unerupted/Impacted Teeth 
Among Individuals 18-25 Years of Age Visiting Outpatient 

Department of Private Dental College and Hospital in Chennai, 
India

C.S. Yuvashree1, Pratiba Ramani2 
1Research Associate, Dental Research Cell, Saveetha Dental College, 2Senior Lecturer, Department of 

Conservative dentistry and Endodontics, Saveetha Dental college and Hospital, Saveetha Institute of Medical and 
Technical Sciences, Saveetha University, Chennai -77

Abstract 
The term unerupted / impacted teeth defines a failure of the tooth to erupt within the expected time into the 
dental arch. Impaction is a common dental anomaly where the tooth has not erupted beyond the eruption 
period. The incidence of unerupted / impacted teeth differs among different populations and in different 
ethnic groups. The aim of this study was to assess the prevalence of unerupted/ impacted teeth among 
patients of 18-25 years of age visiting Private Dental college and hospital, Chennai. This is a descriptive 
study which is performed under a university setting where all the patients reported to Private Dental college 
and hospital, chennai. The data was collected by reviewing patients records and analysed the data of 86000 
patients who underwent extraction between June 2019 to March 2020. The population size of the study was 
found to be n=296 .Data was collected , tabulated ,statistical analysis was done by SPSS – IBM.( Statistical 
Package for Social Studies ). From the statistical analysis, it is observed that the total number of extraction 
done between 18-25 years was found to be n=7339 (96%) out of which only n= 295 (4%) was found with an 
incidence of impaction. The overall prevalence of unerupted/ impacted teeth were higher in males(55.74%) 
predominantly between the age groups of 24 years (18.8%) and was commonly reported to third molars 
(41.9%). Within the limitation of the current study, it is found that unerupted / impacted teeth are more 
common among 24 years of age with male predilection with higher incidence of mandibular molars. 

Keywords : Unerupted tooth , extraction , Type of impaction, frequency of impaction, site of impaction. 

Type of manuscript : Original study 

Introduction 

The word impaction originated from the Latin word 
“impact” meaning organ or structure, William stated 
that impacted tooth is the one which is completely or 
partially unerupted beyond the eruption period1. The 

term unerupted tooth defines a failure of the tooth 
to erupt within the expected time into the dental arch 
and positioned against another tooth, bone, or soft 
tissue so that its further eruption is disrupted beyond 
the time usually expected eruption time 2 . The failure 
of eruptions may be due to systemic and local factors 
,which includes cleidocranial dysplasia, Down’s 
syndrome, and also deficiency of arch length,3,4. The 
incidence of unerupted / impacted teeth differs across 
different populations and different ethnic groups 5,6. The 
causes of impaction may be multifactorial usually due to 
adjacent teeth, dense overlying bone or soft tissue, size of 
the mandible or maxilla , lack of space in the jaw and the 
path of eruption, abnormal positioning of tooth bud, or 
due to any pathological lesions 7,8 . There is a correlation 
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between the development of cystic lesions, pericoronitis 
,and dental caries with unerupted /impacted teeth 9 . 

Some dental surgeons believe that unerupted/
impacted teeth should be removed except, in certain 
cases like canines 10. Usually canines may just remain 
and do not cause any further problems11. Thus surgical 
intervention is not required 12,13. However, removal of 
asymptomatic, pathology-free, unerupted / impacted 
teeth isn’t a medical consensus 14,15. The classifications 
of impaction enables the oral surgeon to determine the 
difficulty in removal of the unerupted / impacted teeth. 
The primary factor in determining the difficulty is 
accessibility that is determined by adjacent teeth or other 
structures which paves a way for the teeth to erupt16. The 
majority of classification systems are based on analysis 
on a radiograph 17,18. The most frequently considered 
factors are site of impaction ,type of impaction and 
severity of impaction .19 

In most of the studies the impaction rate is higher for 
third molars when compared with other teeth 20. The cause 
is due to inadequate space between the distal surface of 
the second mandibular molar and anterior border of the 
ascending ramus of the mandible 21. However, recently 
there is no literature regarding incidence and prevalence 
of unerupted/ impacted teeth 18,22. The purpose of this 
study can help to achieve more relevant information of 
many factors such as gender, age , systemic disease , site 
of impaction , angulation , severity, type and prevalence 
of impaction. Thus , The aim of this study was to assess 
the prevalence of unerupted/ impacted teeth among 
18-25 years of age visiting Private dental colleges and 
hospitals, Chennai, India, by assessing demographic and 
morphologic factors that can lead to the condition . 

Materials and Methods 

This was a descriptive study which was performed 
under a University setting where all the patients between 
18-25 years of age reported to Private Dental College 
and hospitals, Chennai , India. The data was collected by 
reviewing the patients records and analysed the data of 
86000 patients who underwent extraction between June 
2019 to March 2020. The ethical approval was obtained 
from the Institutional Ethical Committee(ethical approval 
number : SDC/SIHEC/2020/DIASDATA/0619-0320). 
The population size of the study who underwent 
extraction due to unerupted/impacted teeth was found to 

be n=296. The data was cross verified with photographs 
and was compiled for statistical analysis on SPSS( 
version 22.0) software. The minimising sampling bias 
was done by collecting data within the University and 
by using the simple random sampling method . There 
was a high internal validity and low external validity in 
our study. The patients between 18-25 years of age and 
the patients who underwent extraction due to impacted 
/unerupted teeth were included in the study. Improper 
and incomplete data ,repeated data ,extraction done for 
other reasons were excluded. Chi square test was used to 
compare the groups (p<0.05) was considered significant 
and the results were interpreted . 

Results and Discussion 

In the current study , The total number of extraction 
done among 18-25 years of age was found to be n=7339 
(96%). Out of which only n= 296 (4%) was found 
with an incidence of an unerupted / Impacted teeth. [ 
Figure 1 ] represents the distribution of study subjects 
with unerupted / Impacted teeth. [Figure 2] denoted 
the prevalence and distribution of unerupted / impacted 
teeth among different age groups. The result of our study 
showed unerupted / impacted teeth were more prevalent 
among 24 years of age (18.8%). [Figure 3] represented 
the prevalence of gender in relation to unerupted 
/ impacted teeth. The total subjects of unerupted / 
impacted teeth examined were n=296(4%) of which 
males constituted (55.74%) and females (44.26%). In 
our study the most commonly associated chief complaint 
was found to be the presence of pain (84.98%) followed 
by absence of pain (14.68%) and presence of discharge 
(0.31%). Nearly (11.82%) of the patients presented 
with past medical history. Nearly (1.69%) of patients 
had swelling at the site of impaction .[Figure 4]denoted 
the prevalence and distribution of unerupted / impacted 
teeth in individuals of different tooth numbers,of which 
mandibular third molars showed higher prevalence 
(41.9%)than maxillary third molars. The total number 
of impaction was found to be more prevalent in the 
third quadrant with a common type being mesioangular 
(38.31%) [Figure 5]. By correlating age, gender, 
and tooth number males showed more prevalent on 
unerupted / impacted teeth than females but both males 
and females showed equal predilection for mandibular 
third molars with a mean age of 24 years [Figure 6]. Chi 
square tests for age, gender, tooth number was found to 
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be statistically signifi cant (p=0.00). 

 
Figure 1 : Pie chart depicting the Prevalence and Distribution of Unerupted / Impacted Teeth Among 18-
25 Years of Age Visiting Private Dental College and Hospital in Chennai . Blue colour denotes extraction 

done for other reasons. Red colour denotes extraction done for impaction. Extraction done for other reasons 
among 18-25 years of age was found to be(96%) and the extraction done due to impaction was found to be 

(4%) . ( Chi Square test ; p value =0.00 ; p<0.05; hence signifi cant). 

Figure 2 : Bar graph depicting the Prevalence and Distribution of Unerupted / Impacted Teeth Among 
Different Age Groups Visiting Private Dental College and Hospital in Chennai The graph has been plotted 
with the frequency taken on the scale from 0-60 on y -axis representing the unerupted / impacted teeth .The 
age of patients who underwent extraction for unerupted / impacted teeth is plotted on the scale 0-25 along 
x-axis .Blue colour denotes 18 years of age . Green colour denotes 19 years of age . Brown colour denotes 
20 years of age .violet colour denotes 21 years of age . Yellow colour denotes 22 years of age . Red colour 

denotes 23 years of age .light blue colour denotes 24 years of age . Grey colour denotes 25 years of age . It is 
evident that the prevalence of Impacted / Unerupted teeth was more common in patients of 24 years of age. ( 

Chi Square test ; p value =0.00 ; p<0.05; hence signifi cant). 
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Figure 3 : Pie chart depicting Prevalence and Distribution of Unerupted / Impacted Teeth Among Different 
Genders Visiting Private Dental College and Hospital in Chennai . Blue colour denotes males. Red colour 

denotes females. Pie chart shows that Unerupted /Impacted teeth were higher in males . ( Chi Square test ; p 
value =0.04 ; p <0.05; hence signifi cant). 

 
Figure 4: Bar graph depicting the Prevalence and Distribution of Unerupted / Impacted Teeth in Different 
Tooth Numbers in Individuals Among 18-25 Years of Age Visiting Private Dental College and Hospitals in 
Chennai. The frequency of unerupted /impacted teeth is plotted on scale 0-125 along y axis. The frequency 

of tooth number is plotted on the x-axis. Blue colour denotes the tooth number 12. Green colour denotes 
the tooth number 13. Brown colour denotes the tooth number 15. Violet colour denotes the tooth number 

18. Yellow colour denotes the tooth number 23. Red colour denotes the tooth number 27. Light blue colour 
denotes the tooth number 28. Grey colour denotes the tooth number 38. Purple colour denotes the tooth 

number 43. Dark green colour denotes the tooth number 44. Orange colour denotes the tooth number 48. 
The prevalence of unerupted / impacted teeth was most frequently found in the lower left 3rd molar. ( Chi 

Square test ; p value =0.00 ; p<0.05; hence signifi cant). 
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Figure 5: Pie chart depicting the assessment of type of impaction among patients who underwent extraction 

for unerupted / impacted teeth in Private Dental Colleges and Hospitals in Chennai. Red colour denotes 
Mesioangular type of impaction. Yellow colour denotes a distoangular type of impaction. Green colour 

denotes vertical type of impaction. Orange colour denotes horizontal type of impaction. Blue colour denotes 
absence of any type. Mesioangular was the most commonly found type of impaction among the patients with 

impacted /unerupted teeth . ( Chi Square test ; p value =0.00 ; p<0.05; hence signifi cant). 

Figure 6 : Bar graph depicting the Correlation 
of Age,gender and Tooth Number of Patients Who 
Underwent Extraction for an Unerupted / Impacted 
Teeth in Private Dental Colleges and Hospitals in 
Chennai. The graph has been plotted with the frequency 
of mean age taken on the scale from 0-25 on y -axis 
and tooth number on x-axis. Blue colour denotes males. 
Red colour denotes females. It is evident that males 
showed more prevalent on unerupted / impacted teeth 
than females but both males and females showed equal 
predilection for mandibular third molars with a mean age 
of 24 years.( Chi Square test ; p value =0.00 ; p<0.05; 
hence signifi cant). 

A tooth which was unable to erupt physiologically 
into its functional , anatomic position with time is said 
to be unerupted / impacted teeth 23,24. The current study 
showed that the prevalence of unerupted /impacted teeth 
among 18-25 years of age was found to be (4%) 

[Figure 1]. The main reason for the impaction was 
due to lack of space of the path of eruption or may be 

due to abnormal positioning of tooth bud 25 . The present 
study indicated that there are predisposing variables 
which were associated with impaction 26. Age was a 
predisposing factor associated with impaction 20. A tooth 
that appeared impacted at the age of 18 years may have 
as many as chances as 30-50% of erupting fully , except 
horizontally impacted molars 27 . Impaction was more 
prevalent in individuals among 24 years of age (18.8%) 
[Figure 2]. The results of this study are in agreement 
with the study conducted by Seidu A Bello et al 2011 
, suggesting that impacted/unerupted teeth are more 
prevalent in patients with an age range of 19-26 years. 28 

Gender is another predisposing variable which can 
be associated with impaction 29. The results of the present 
study showed that males had undergone more number 
of extraction due to impaction (55.74%) compared to 
females (44.26%) [Figure 3]. The fi ndings of the study 
were similar to study conducted by Enabulele et al 
2017 , stating that males (80%) had higher impaction 
than females (20%) 30. This supports the assertion that 
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there are sex- specific mandibular traits with the sexual 
dimorphism , clearly observed with bigger jaw bone in 
males 31. Similarly , the study conducted by Nagaraj T 
et al 2016, reported that males had higher impaction 
than females32 . But contradictory result was found in 
the study conducted by Korener et al 2015 , stated that 
the possibility of dietary influence on the physique , 
role of genetic factors or a combination of genetic and 
dietary factors have been proposed to have effect on 
low prevalence of unerupted / impacted third molar this 
may be the reason for fewer number of males presented 
compared to females 33, 34 . 

.In our study pain was the most commonly 
associated chief complaint (84.98%). The pain may be 
due to the type of impaction, or any pathological growth 
or condition1,35 . Similar results showed in the study 
conducted by Seidu A Bello et al 2011 , and Nagaraj T et 
al 2016 36,32. In our study nearly 11.82% of the population 
had a history of Diabetes mellitus and hypertension etc . 
Kemp et al 1980 , in his study mentioned that there was 
no history with signs of associated pathology and also 
Junko Mat Suyama et al 2015 , clearly mentioned that 
the medical history was unremarkable37. Only ( 1.69%) 
of the patients presented with swelling . The study done 
by Nagaraj T et al 2016, presented that swelling was 
associated in most of the cases and the root cause for 
wisdom teeth swelling is a natural response by the body 
,when injured or any infection , so the body wants to 
bring oxygen rich blood , red blood cells and necessary 
nutrients to the affected area 32 . 

Mandibular third molar was found to be more 
prevalent than maxillary molar (41.9%) [Figure 4]. Two 
reasons could be thought , one is due to inadequate space 
between the distal surface of the second mandibular 
molar and anterior border of the ascending ramus of the 
mandible and improper oral hygiene 38 . This study was 
in concordance with a study conducted by P.Santhosh et 
al 2015, Nagaraj et al 2016 , revealed that mandibular 
third molars had higher prevalence of impaction than 
other teeth 32. The total number of impaction was more 
prevalent in the third quadrant with mesioangular being 
the common type ( 38.31%)[Figure 5]. As the mandibular 
growth stops , leading to shortage of retromolar space 
which is a major etiological factor of mandibular third 
molar impaction 39. Osunde et al 2014 , obtained the 
similar result (ie) mesioangular being the most common 

type due to their late development and maturation, path 
of eruption and lack of space in mandible at later age 40. 

By correlating age ,gender and tooth number males 
had higher impaction than females [Figure 6]. But both 
males and females showed equal gender predilection 
on mandibular third molar with a mean age of 24 years. 
The chi square test was compared among age, and 
tooth number was found to be (p= 0.00), statistically 
significant. It was observed that the total number of 
extraction done between 18-25 years was found to be n= 
7339 (96%) out of which only n=295 (4%) was found 
with an incidence of impaction . 

The overall inference of our study among prevalence 
of unerupted / impacted teeth were higher in males 
,(55.74%) predominantly between the age groups of 24 
years (18.8%) due to sex- specific mandibular traits with 
the sexual dimorphism clearly observed with bigger 
jaw bone in males with higher incidence of Mandibular 
third molars 41 . This might be due to inadequate space 
between the distal surface of the second mandibular 
molar and anterior border of the ascending ramus of the 
mandible and improper oral hygiene 42. 

The limitation of our study is unicentered with a 
limited demographic area of smaller sample size . By 
investigating the prevalence and pattern of impaction 
and its association with pathological conditions and 
also this might help broaden existing knowledge about 
epidemiology of diseases associated with teeth impaction 
and improve our clinical management to minimize false 
interpretations . 

Conclusion 

Within the limitations of the current study , it is 
found that unerupted / impacted teeth are more common 
among 24 years of age with male predilection with 
higher incidence of mandibular molars. This was the 
most recent and perhaps first ever studies to evaluate 
the prevalence of unerupted /impacted teeth among 
18-25 years of age visiting outpatient Department of 
Private Dental college and hospitals .In our study only 
4% of population had unerupted / impacted teeth when 
compared to other studies from different countries and 
regions. Importance of regular dental checkups which 
could lead to an early detection of unerupted / impacted 
teeth and institution of appropriate measures before 
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complications is encountered .
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Abstract
The aim of the current study was to assess the distribution of angular defects in both maxillary and mandibular 
arches in chronic periodontitis patients with and without systemic diseases. This retrospective study was 
conducted among 200 patients who reported to Saveetha Dental College and Hospitals, Chennai from June 
2019 to March 2020. A total of 200 chronic periodontitis patients were enrolled and assessed for number 
of angular bone defects using panoramic radiographs. The study participants were divided into two groups. 
Group 1 (n=100, 50 males and 50 females): chronic periodontitis patients with systemic diseases; Group 2 
(n=100, 50 males and 50 females): chronic periodontitis patients without systemic diseases. Data regarding 
the number of angular defects of the study population were collected and analysed. Among 100 systemically 
healthy patients, 102 sites presented with angular defects. Among 100 systemically diseased patients, 320 
sites presented with angular defects. In gender wise comparison, the number of angular defects were higher 
in females as compared to males. When the distribution of angular bone defects were compared between 
maxillary and mandibular arches, angular bone defects were predominantly observed in mandibular arch. 
Therefore, this study showed higher prevalence of angular bone defects in chronic periodontitis patients 
with systemic diseases (320 sites) as compared to the ones without systemic diseases (102 sites). 

Keywords: Periodontitis; Bone loss; Angular defects; Alveolar bone, Bone resorption 

Introduction

Chronic periodontitis is the most common 
inflammatory periodontal disease which leads to 
changes in normal architecture of the alveolar processes. 
Alveolar bone destruction is primarily caused by 
bacterial plaque that leads to inflammation of periodontal 
tissue. Bacterial plaque induces an increase of osteoclast 
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formation and activity through direct or indirect 
mechanisms. Equilibrium between bone formation 
and bone resorption is thus shifted to favor the latter 
and results in the destruction of alveolar bone.1–3 The 
possible factors in the pathogenesis of the bone defects 
are tooth anatomy and position, the relationship of 
adjacent marginal ridges and cementoenamel junctions 
and open contact points with resultant food impaction 
as well as traumatic lesions affecting the attachment 
apparatus. 

Periodontal bone loss from periodontitis may be 
either horizontal or vertical, leading to the formation of 
defects contained within the bone. An intrabony defect 
may be detected by radiographic means, bone sounding, 
or by visual examination of the bone defects during 
periodontal surgery.4–8 Angular bone defects have 
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been associated with trauma from occlusion 9,10 and 
this association is not exclusive since angular bone loss 
defects are associated with teeth with normal function 
and in occlusion.11–13 Most of the angular defects are due 
to the apical propagation of the subgingival plaque.14–16 

Osseous defects occur either single or in different 
combination forms. The identification of osseous 
defects is clinically challenging as the osseous surgeries 
are based on diagnosis. The complexity of the disease 
grants importance to the use of imaging methods in 
the detection of such alterations. Radiography plays an 
important role in periodontal diagnosis mainly because 
radiographs can reveal the amount and type of damage 
caused to the alveolar bone.17 

In this context, the present study was undertaken 
to assess the distribution of angular defects in both 
maxillary and mandibular arches in chronic periodontitis 
patients with and without systemic diseases.

Materialsand Methods

This retrospective study was conducted among 
200 chronic periodontitis patients who reported to 
Saveetha Dental College and Hospitals, Chennai from 
June 2019 to March 2020. Data regarding the number of 
angular defects of the study population were collected 
using panoramic radiographs and analysed. A total of 
200 chronic periodontitis patients were enrolled and 
assessed for number of angular bone defects using 
panoramic radiographs. The study participants were 
divided into two groups. Group 1 (n=100, 50 males and 
50 females): chronic periodontitis patients with systemic 
diseases; Group 2 (n=100, 50 males and 50 females): 
chronic periodontitis patients without systemic diseases. 
Differential and inferential statistics were done for data 
summarization and presentation. The study protocol was 
approved by the Institutional Ethical and Review Board, 
Saveetha Dental College and Hospitals, Chennai.

Results and Discussion

A total of 200 chronic periodontitis patients were 
enrolled and assessed for number of angular bone defects 
using panoramic radiographs. 

Among 100 systemically healthy patients, 102 sites 
presented with angular defects. Among 100 systemically 
compromised patients, 320 sites presented with angular 

defects. (Figure 1) In gender wise comparison, among 
50 males without systemic diseases, the number 
of angular defects were 42. Among 50 males with 
systemic diseases, the number of angular defects were 
120. Among 50 females without systemic diseases, the 
number of angular defects were 60. Among 50 females 
with systemic diseases, the number of angular defects 
observed were 200. (Figure 2) When the distribution of 
angular bone defects were compared between maxillary 
and mandibular arches, 298 sites with angular bone 
defects were observed in mandibular arch and 124 sites 
with angular bone defects were observed in maxillary 
arch. (Figure 3). There is a significant difference 
between the angular defects in systemically healthy 
patients and systemically compromised patients.Chi 
square test p value is 0.01(<0.05) which was clinically 
and statistically significant (Figure 4) . 

The common radiographic representation of chronic 
periodontitis is infrabony defects which is commonly 
referred to as vertical or angular defects. A vertical 
defect is a pathologic phenomenon related to the process 
of irregular bone resorption seen in advanced forms 
of periodontal disease. Although vertical defects are 
considered a sign of progressive or advanced disease, 
their occurrence in the population has been but little 
investigated.18–22 

The present retrospective study assessed the number 
of angular defects in chronic periodontitis patients with 
and without any systemic diseases. In the present study, 
it was observed that the number of angular defects were 
higher in chronic periodontitis patients with systemic 
diseases when compared to chronic periodontitis patients 
without systemic diseases. 

Chapple ILC et al23 in the consensus report of 
the joint EFP/AAP workshop on periodontitis and 
systemic diseases suggested a strong association 
between periodontitis and various systemic diseases 
and conditions. Kuo LC et al24 conducted a systematic 
review to assess the inter-relationships and interactions 
between periodontal diseases and systemic diseases 
and concluded that most of the literature evaluated in 
the systematic review supported a modest association 
between periodontitis and systemic diseases. 

Singh PK et al25 demonstrated that the distribution 
of angular bone defects were associated with chronic 
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periodontitis. Albander JM et al26 in a systematic review 
suggested that the systemic diseases and conditions can 
affect the periodontal attachment apparatus and cause 
loss of periodontal supporting tissues resulting in bone 
loss. Our fi nding is in accordance with the previous 
studies as the majority of angular bone defects were 
observed in chronic periodontitis patients with systemic 
diseases compared to the one without systemic diseases. 

In the present study when gender wise comparison 
was done, females presented with more angular defects 
when compared to males. Zhao H et al27 investigated the 
alveolar bone status chronic periodontitis patients using 
CBCT and found out that females had higher degree of 
bone loss when compared to males. Similarly, Kasaj A et 
al28 assessed the alveolar bone loss and angular defects 
in panoramic radiograph and found that the majority of 

the bone defects were detected among females when 
compared to males. Our fi nding is in agreement with the 
previous study. 

In the present study, when the distribution of 
angular bone defects were compared between maxillary 
and mandibular arches, the majority of the angular 
bone defects were observed in mandibular arch when 
compared to maxillary arch. In a study by Prichard J et 
al29 mandibular arch showed higher number of angular 
defects than maxillary arch. Our fi nding is in line with 
the previous study. 

The limitations of the present study is minimal 
sample size and the confounding factors like age, 
smoking, genetic factors, oral hygiene, stress were not 
considered. Therefore, extensive research needs to be 
done by considering the infl uence of various risk factors  
that aggravates periodontal destruction.

 
Figure 1: Bar graph representing the distribution of number of angular bone defects based on systemic 
health status. The X axis represents the systemic health status of the patients and the Y axis represents 

the number of angular defects. It was seen that the number of angular bone defects found in systemically 
healthy patients and in systemically compromised patients were 102 and 320 respectively.
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Figure 2: Bar graph representing gender wise distribution of the number of angular bone defects. The X axis represents 

the gender and the Y axis represents the number of angular defects. It was seen that the systemically healthy males 
presented 42 angular defects (green colour) and systemically healthy females presented with 60 angular defects (orange 

colour) and systemically compromised males presented with 120 angular defects (purple colour) and systemically 
compromised females presented with 200 angular bone defects (red colour). It was seen that systemically compromised 

females had more angular bone defects and systemically healthy males had least number of angular bone defects. 

 
Figure 3: Bar graph representing archwise distribution of the number of angular bone defects. The X axis 
represents the archwise distribution and the Y axis represents the number of angular bone defects. It was 
seen that the maxillary arch exhibited 124 angular bone defects (dark green colour) and the mandibular 

arch showed 298 angular bone defects (dark red colour).Mandibular arch presented with more number of 
angular defects (298 sites) than the maxillary arch (124 sites). 
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Figure 4: The bar graph showing association between systemic health status of the patients and the number 
of angular bone defects. The X axis represents the systemic health status of the patients and the Y axis 

represents the number of angular bone defects. The systemically healthy male patients presented with 42 
angular bone defects (green colour). The systemically healthy female patients presented with 60 angular 
bone defects (orange colour). The systemically compromised male patients presented with 120 angular 

bone defects (purple colour) and the systemically compromised female patients presented with 200 angular 
bone defects (red colour).The systemically compromised patients presented more angular defects than 

the systemically healthy patients.There was a signifi cant association between systemic health status of the 
patients and the number of angular bone defects. Chi square test was done; p=0.01; statistically signifi cant 

(p<0.05) . 

 Conclusion

Within the limitations of the study, it was concluded 
that there was higher prevalence of angular bone defects 
in chronic periodontitis patients with systemic diseases 
(320 sites) as compared to the ones without systemic 
diseases (102 sites). 
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Abstract 
Conventional endodontic therapy emphasizes many factors which mainly emphasize root canal disinfection. 
However there is a probability of endodontic therapy to give an unfavourable outcome such as persistent 
clinical symptoms and unfavourable periapical healing. The frequency of failure is reported to be around 20% 
and various factors contribute to it which mostly relies on the treatment procedure followed by the previous 
operator. It is of paramount importance that postgraduate doctors should learn to treat these case scenarios 
with high effectiveness. This study aims to assess the postoperative obturation quality of retreatment cases 
done by graduate doctors. The study was done by using data collected from electronic medical records of 
Saveetha Dental College, Chennai, India. The time frame of data collection was seen from June 2019 to 
March 2020. A total sample size of 230 was assessed radiographically and the quality of obturation was 
analyzed using 2 grading criteria in compliance with 2 operators. From the cases assessed, about 80% had 
achieved correct radiographic length of obturation and about 70% of obturation was not of optimal quality. 
Quality of obturation was not adequate. The length of root canal filling was desirable whereas the quality of 
condensation was not adequate about 60% of the assessed cases 

Keywords: Retreatment, Dental graduate, Electronic medical records, retrospective studies, Root canal 
obturation 

Type of Manuscript: Retrospective study

Introduction 
The application of orthograde endodontic 

retreatment is fairly common clinical practice especially 
for an endodontic specialist 1. Various epidemiological 
studies have been done showing a need for endodontic 
treatment due to the increased number of poor root 
canal therapy and persistent clinical symptoms for the 
clinician 2,3. 
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It is well known that endodontic treatment has a 
viable outcome and is dependent on various factors such 
as operator factors, healing outcomes, tooth complexity 
and patient related factors 4. All these factors have an 
invariably high influential role influential factor to the 
treatment outcome which draws the necessity for an 
endodontic retreatment for better favourable outcomes 
5. The reasons for endodontic failures are due to various 
factors, which is more commonly due to previous 
treatment procedures 6,7. 

It is already known that there is a correlation which 
takes place between periapical destruction and improper 
obturation 8. It is seen that the voids and unfilled spaces 
of the root canal play an influential role for infections, 
especially microorganisms, to easily penetrate and affect 
the periapical tissues 9. This could again cause more 
harm to the patient than benefit them in the long run. 
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One of the theories that can be used by dental 
practitioners which have already been proven is Praxic 
Concept theory (PC), by Kvist et al 10. This theory 
suggests that operators in order to assess the periapical 
health continuity on a scale of “no lesion” and “big 
lesion” in either extremities can help the operator to 
assess the periapical health. This helps the operator to 
grade the disease and the gravity of the lesion suggesting 
the need for Endodontic retreatment in clinical scenarios 

11. 

Different authors have suggested two modalities of 
endodontic retreatment. One an orthograde approach and 
next a retrograde approach (surgically). According to 
various authors it was seen that an orthograde approach 
had a much better successful outcome with a success 
rate seen to be around 80% 12,13. 

The decision making process at a postgraduate 
endodontic program may be different to other employed 
in a private practice setting due to their different concepts 
and philosophies, patient and educational requirements 
and has an influential role in the need for Endodontic 
Retreatment 14,15. 

Our study aims to assess the post obturation quality 
of Endodontic retreatment by postgraduate students. 

Material and Methods 
All the data was obtained via Electronic Medical 

records of Saveetha Dental College, Chennai, India. 
Demographic data such as patients age, gender, tooth 
number was obtained. Assessment data was obtained 
through the database and was manually analyzed by 2 
calibrated operators who assessed the radiographs based 
on 2 criterias. In case of disagreement a third operator 
was asked to reach a conclusion for the same.

The criterias assessed were the following 

A) Length of the root canal filling

B) Quality of the root canal filling 

The assessment was done and the scoring criteria 
was done by criteria given by Hommez et al 16. The 
length of root filling scoring criteria (A) was assessed 
from score 1-3 

1) 1- Root filling terminating 0-2mm short of 
radiographic apex (acceptable)

2) 2- Root filling terminating >2mm from the 
radiographic apex (unacceptable)

3) 3- Root filling extending beyond the 
radiographic apex (unacceptable) 

Quality of the root filling (B) was divided into score 
1-2 

1) 1- Homogenous root filling, good condensation, 
no voids, visible(acceptable)

2) 2- Inhomogenous root filling, poor condensation, 
voids visible 

A total sample of 280 was recorded from the time 
frame June 2019 to March 2020. From all the duplicate 
entries, incomplete entries and samples subjected to 
inclusion criteria, a total sample size of 227 was achieved 

The inclusion criteria being - 

1) Patients aged 18-70 years

2) Tooth subjected to only endodontic retreatment 

The exclusion criteria being - 

Patients below age 18 and above age 70 years

Incomplete data

Patients with some records missing were excluded 

Results and Discussion
The statistical analysis was carried out using SPSS 

21.0 (IBM Corp, USA). Demographic data such as 
patient gender, tooth number, age was recorded and the 
results showed length of root canal filling showing 60% 
being acceptable and 70% the quality of obturation was 
seen to be unacceptable. A chi square test was done to 
assess the potential outcome predictors with level of 
significance set at 0.05 and (p<0.005), a statistically 
significant difference was seen 
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Figure 1: Pie chart denotes the frequency of distribution based on the length of root canal fi lling in 
Endodontic Retreatment cases. Blue color denotes Score 1- Root fi lling terminating 0-2mm short of 

radiographic apex (acceptable), Green color denotes Score 2- Root fi lling terminating >2mm from the 
radiographic apex (unacceptable), Yellow color denotes Score 3- Root fi lling extending beyond the 

radiographic apex (unacceptable). The frequency distribution of the length of root fi lling was seen to be 
highest for Score 1 - 53 (53.10%), followed by Score 2 - 22 (22.12%) and Score 3 - 25 (24.78%). 

Figure 2: Pie chart denotes the assessment of quality of root canal fi lling in Endodontic Retreatment cases. 
Green color denotes Score 1- Homogenous root fi lling, good condensation, no voids, visible(acceptable). 

Blue color denotes Score 2- non homogenous root fi lling, poor condensation, voids visible. The frequency 
distribution of the quality of root fi lling was seen to be highest for Score 2 - 59 (59.29%) followed by Score 

1 - 41 (40.71%) 
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Figure 3: Bar chart denotes the Gender distribution for Endodontic Retreatment with X axis denoting the 
gender and Y axis denoting the percentage. From the data assessed it was seen that the male population was 

seen to be 153 (Blue) (67.4%) and female population being 74 (32.6%)(Maroon) 

Figure 4: Bar chart denotes the association between the length and quality of the root fi lling. X axis denotes 
the length of the root fi lling score and Y axis denotes the frequency distribution of samples. The bar diagram 

denotes the frequency and its associated percentages Red color denotes Score 1 and Blue Color denotes 
Score 2 for quality of root fi lling score. It is seen that higher frequency of distribution is seen in Score 

1(length)/Score 1(quality)- 64 (28.32%) denoting adequate quality. Score 1(length)/Score 2(quality) was seen 
to be next highest 56 (24.78%) denoting the length of root fi lling was adequate but the quality of root fi lling 
was not adequate. Score 2(length)/Score 1(quality) was seen at 13 (5.75%), Score 2(length)/Score 2(quality) 
at 37 (16.37%), Score 3(length)/Score 1(quality) at 15 (6.64%) and Score 3 (length)/Score 2(quality) at 41 

(18.14%). Chi square test was done to analyze the correlation between the length of root fi lling and quality 
of root fi ling and was found be statistically signifi cant (p value =0.000) 
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Endodontic retreatment consists of various factors 
such as cleaning and shaping of the previously obturated 
canals and three dimensional filling of their cleaned 
space 17,18. This treatment depends on various factors 
such as feasibility of the access to the root canal system 
and the restorability of the teeth in the long run 19. 

To successfully accomplish this procedure all 
the obstructions preventing direct access to the root 
canal are removed such as dentinal overhangs and the 
intracoronal restorations and other obstructions within 
the canal are removed such as root canal filling materials 
and other foreign objects 20–22. Followed by this various 
obturating materials such as semisolid, solid materials 
are removed such as pastes and cements 23. Patency 
filing is achieved till the minor constriction followed 
by adequate cleaning and shaping is done to reduce the 
microbial load. For this to be achieved simultaneous 
usage of both instrumentation and irrigants should be 
used judiciously in this case scenario 4,24–26. 

The use of different GP solvents are advised to 
be used but only in minute quantities. The commonly 
used being chloroform, xylene, halothane and shown to 
have some amount of cytotoxic activity when extruded 
periapically 27. Different methods are now currently 
being followed for gutta percha removal such as 
retreatment instrumentation, hand/rotary instruments or 
the use of ultrasonics which have shown better results 
compared to previous known methods 28. 

In our results it was seen more endodontic 
retreatment samples were done on Male and commonly 
were done on anterior teeth. More of the retreatment 
was done in the age group above 45 years old. All these 
have an influential role was given by Imura et al 29 
who stated that the outcome of success of endodontic 
treatment varied considerably with age factors playing 
a crucial role in periapical healing, also other factors 
they had noticed was the presence of flare-ups in most 
infected teeth 30,31. It was also seen that age had a role in 
which the more the age increased, the lesser the healing 
of periapical lesions due to lesser mechanism of body’s 
resistance to pathogens as described by Estefan et al 32. 

The increased usage of Intracanal medication is 
crucial for Endodontic retreatment case scenarios such 
that it was seen to use full strength NaOCl irrigation 
in infected canals that fail to completely disinfect the 
infected root canal dentin 33–36. Sjogren et al 37,38 has 
suggested the usage of (Ca(OH2)) paste as a 7-day 

dressing has shown to eliminate bacteria which survived 
even after the mechanical preparation 39. Due to this it is 
always advised to do a two visit treatment as suggested 
by Yoldas et al 40 who have shown to have lesser 
postoperative complications in their multivisit therapy. 

In our study we had done a association analysis 
based on the analysis done it was seen a statistically 
significant difference was seen between the length of 
filling and quality of filling score and hence proves that 
even if the length of root canal filling was achieved the 
quality of root canal filling also plays a crucial role in 
the prognosis of endodontic treatment in long run. This 
was supported by Alves et al 41 in their prospective study 
which showed higher incidence of endodontic flare ups 
in obturations with voids. This all findings were in 
agreement with common findings of all previous studies 
to be done in a postgraduate assessment 

Study Limitations 

1) More assessment criteria can be done for better 
quantitative analysis

2) Skill of an operator had an influential outcome 
in our study 

Future Scope 

1) More grading sample required

2) A prospective based sample would give better 
results of the long term prognosis which is crucial for the 
validation of treatment 

Conclusion 
From the results achieved, it is seen that the quality 

of the obturation was seen to be far from optimal despite 
the desired root length filling length being achieved 
by postgraduate students. This could be due to various 
endodontic complications which could have hindered 
the outcome and influence the obturation quality. More 
emphasis should be done in the postgraduate program 
to handle this case scenario since it is one of the most 
difficult treatments carried out by the specialist. This 
can be achieved by the mastery of various techniques 
and more emphasis on the programs which could prove 
beneficial in the long run and also help them treat any 
refractory endodontic disease. 
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Abstract
The aim of the study is to evaluate the prevalence of partial edentulism according to Kennedy’s classification 
in the South Indian population. A retrospective study was done in which 1419 removable partial dentures 
were fabricated from 1 June 2019 till 1 March 2020 were included. Data was reviewed from the patients 
records and analysed the data of 86,000 patients between June 2019 and March 2020 that were documented 
in a private institution. The data was analyzed using descriptive statistics and Chi square test and pearson 
correlation was done for checking correlation between age, gender and type of classification. Out of 1419 
removable partial dentures, 58.4% were fabricated for males. Class III had the highest prevalence overall 
and in males and females. There was no significant relation between the type of Kennedy classification of 
partially edentulous patients with age and gender. Prevalence of Kennedy’s Class III was the most common 
in the South Indian population. The prevalence was more in patients above 50 years of age. Male had more 
prevalence than females. Gender and age did not affect the prevalence of types of Kennedy’s classes. 

Keyword: Partial edentulous, Missing teeth, Classification, Kennedy’s classification. 

Type of research : Retrospective study.

Introduction
Partial edentulism is when one or more teeth are 

missing. There are various causes for partial edentulism 
like caries, truma, periodontal problems, congenitally 
missing, internal resorptions, etc 1–3. According to many 
studies, caries is the main cause of tooth extraction 4–7. 
Bruce et al 8, also found that incidence of tooth loss due 
to caries is about 83% and due to periodontal problems is 
17%. Caries mainly occur when the existing prosthesis has 
open margins which can lead to destruction of the tooth 
9,10. Partial edentulism causes problems for patients and 
the dentist. Patient related problems are decreased self 
esteem, lifestyle compromises, inability to eat, esthetic 
compromises, etc 11,12. Clinical complications include 
drifting of teeth, supraeruption of opposing dentition, 
reduced space due to tipping of the abutments into the 
edentulous space, loss of occlusion, spacing between the 
teeth, alteration in speech, temporomandibular disorders, 
loss and degradation of alveolar bone of edentualous 
space and adjacent teeth, etc 1,13–18. Treatment for 
partial edentulism can be removable or fixed depending 
on patients choice. Fixed options include Fixed partial 
dentures and implants 19,20. 

Partially edentuous patient have different number 
and location of the missing teeth and their relation to 
the natural teeth, there are possibly more than 65000 
combinations of partial edentulism in both arches, hence 
its important to classify them for easy communication 
between dentists, students and between dentist and 
laboratory technician 7,14,21–24. Various classifications 
are available for partially edentulous patients like 
Beckett, Godfrey, Swenson, Avant, Cummer, Kennedy, 
Applegates, Friedman, Neurohr, Bailyn, Wild, Skinner 
6,25,26. Kennedy classification is the most widely accepted 
classification as it has visual representation of all the 
classes, easy to communicate, classifies both tooth and 
tissue born edentulism 25,27–31. 

Kennedy’s classified partial edentulism into: Class 
I: Bilateral edentulous space presents posterior to the 
remaining natural teeth, Class II: Unilateral edentulous 
space present posterior to the remaining natural teeth, 
Class III: Unilateral edentulous space with natural 
teeth both anterior and posterior to it, Class IV: Single 
edentulous area present in anterior to remaining natural 
teeth crossing the midline 32,33. Kennedy classification 
was done according to order of the incidence of the type 
of partially edentulism present at that time. Hence, this 
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study was done to evaluate the prevalence of partial 
edentulism according to Kennedy’s classification in the 
South Indian population. 

Materials and Methods
A retrospective study was done in a private 

institution. Ethical clearance number was SDC/
SIHEC/2020/DIASDATA/0619-0320. The clinical 
portion of this retrospective study was conducted over 
a 9 month period i.e from 1 June 2019 to 1 March 2020 
and included patients who had undergone replacement of 
missing teeth with removable partial denture. A total of 
1419 removable partial dentures were evaluated for the 
prevalence of partial edentulism according to Kennedy’s 
classification 

2.1.Inclusion Criteria : Age of 20–60 years 
irrespective of gender, race, community and  
socioeconomic status having partially edentulism in 
either maxilla, mandible or both the arches. 

2.2.Exclusion Criteria: Patients having complete 
edentulism and missing third molars. 

The data of 86,000 patients documented between 
June 2019 and March 2020 were reviewed and analysed. 
The data collected of partial edentulism of each patient 
was recorded and tabulated according to Kennedy’s 
based on the groups - gender and age. To evaluate the 
prevalence of partial edentulism in the South Indian 
population according to Kennedy’s classification based 
on age and gender. Statistical analysis was done using 
SPSS Statistics Software for windows, version 20.0. 
The data was analyzed using descriptive statistics and 
Chi square test and pearson correlation was done for 
checking correlation between age, gender and type of 
classification 

Results and Discussion
Out of 1419 removable partial dentures, 32.3% 

were fabricated for patients in the age group of above 
55 years. 58.4% of the removable partial dentures were 
fabricated for Males. Out of the total population 23.2% 
of the population had Kennedy Class III edentulous 
space, which had the highest prevalence (Graph 1). 

Prevalence of Kennedy classification in partially 
edentulous patients according to gender showed that 
Class III had the highest prevalence in males (23.6%) 
and females (22.7%) (Table 1, Graph 2). Prevalence of 

Kennedy classification in partially edentulous patients 
according to age showed the highest prevalence of Class 
III in 36-45 years of patients (Table 2). Chi square test 
showed no significant difference in type of kennedy 
classification according to age and gender. 

Partially edentulous cases can be easily classified 
for easy description and communication 34. In our 
study, Kennedy classification was used because it is 
simple, easy for communication, picturaistic, logical, 
known worldwide, most common classification used. 
The present study was done to assess the prevalence of 
a type of Kennedy classification occurring in partially 
edentulous patients attending a private institution. 

In our study the prevalence of partial edentulism was 
more in patients above 50 years of age. These results were 
similar to results obtained by Gad et al and Gupta et al 
29,35,36. There was no significant age difference in type of 
Kennedy classification for partially edentulous patients. 
But there are studies in literature which had correlation 
seen between age and type of Kennedy classification for 
partially edentulous patients. The frequency of males 
who underwent treatment for partial edentulism was 
more than that of females. Similar results were obtained 
by Owall et al 37. Study done by Rana et al and Sapkota 
et al 36,38 showed more frequency in females compared 
to males. There was no significant gender difference in 
partially edentulous patients. Similar results were seen 
by Marcus et al 39. Study done by Arandi et al showed 
dissimilar results 40. 

Prevalence of Kennedy Class III (23.2%) was 
highest followed by Kennedy Class II (21.1%). The 
results for the highest prevalence of Kennedy Class III 
is similar in many studies done previously 21,40–42. But 
a study done by Farahioon et al, showed that the most 
common prevalence of partial edentulism according 
to Kennedy’s classification was Kennedy Class II. 
And Gad et al 35, showed that Class I had the highest 
prevalence. The second most common type varied from 
one study to another. Least common type of Kennedy 
class was class IV. This result was similar to study done 
by Arandi et al 40.

Limitation of our study is that it is done in an 
institutional setting, hence there are limited samples. 
Prevalence in maxilla and mandible was not considered 
in our study. 



Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4      5587

9.1 Table 1: Association between gender and Kennedy’s classification. Chi-square test was done, p value was 
0.064 showing that it is statistically not significant, proving that there is no association between gender and 

type of Kenndy’s classification. 

 Kennedy’s classification
Gender

Chi-square value p value
Male Female

Class 1 11.1% 12.0%

14.766 0.064

Class 2 22.7% 19.0%

Class 3 23.6% 22.7%

Class 4 3.0% 5.6%

Class 1 Mod 2 2.7% 1.4%

Class 2 Mod 1 18.1% 20.0%

Class 2 Mod 2 7.1% 5.4%

Class 2 Mod 3 2.1% 2.2%

Class 3 Mod 1 9.7% 11.8%

9.2 Table 2: Association between age and Kennedy’s classification. Chi-square test was done, p value was 
1.00 showing that it is statistically not significant, proving that there is no association between age and type 

of Kennedy’s classification. 

 Kennedy’s 
Classification

Age Chi-
square 
value

P value
18-25 yrs 26-35 yrs 36-45 yrs 46-55 yrs Above 55 

yrs

Class 1 11.1% 10.9% 10.8% 13.0% 10.7%

3.390 1.00

Class 2 22.2% 20.4% 21.2% 20.8% 21.6%

Class 3 22.2% 23.1% 24.2% 22.5% 23.3%

Class 4 3.2% 4.1% 4.0% 4.4% 3.9%

Class 1 Mod 2 1.6% 2.0% 2.4% 2.0% 2.2%

Class 2 Mod 1 22.2% 19.0% 18.5% 18.8% 18.7%

Class 2 Mod 2 6.3% 6.8% 6.1% 6.4% 6.5%

Class 2 Mod 3 1.6% 2.7% 2.0% 2.0% 2.2%

Class 3 Mod 1 9.5% 10.9% 10.8% 10.2% 10.9%
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9.3. Figure 1: Bar graph showing percentage distribution of type of Kennedy’s Classifi cation. X-axis 
represents the type of Kennedy’s Classifi cation and Y-axis represents percentage distribution. The 23.91% 

distribution was for Kennedy Class III, which was highest. 

9.4. Figure 2: Bar graph showing association between gender and Kennedy’s classifi cation. X-axis represents 
gender and Y-axis represents percentage distribution of type of Kennedy’s classifi cation according to 

gender. Sky blue colour represents Kennedy Class 1, Grey colour represents Kennedy Class 2, Pale green 
colour represents Kennedy Class 3, Golden yellow colour represents Kennedy Class 4, Yellow represents 
Kennedy Class 1 Modifi cation 2, Electric blue colour represents Kennedy Class 2 Modifi cation 1, Purple 

colour represents Kennedy Class 2 Modifi cation 2, Orange colour represents Kennedy Class 2 Modifi cation 
3, Blue colour represents Kennedy Class 3 Modifi cation 1. Chi-square test was done. Pearson’s Chi-square 
value: 14.766, p value: 0.064 (>0.05), hence, statistically not signifi cant, proving that there is no association 

between gender and Kennedy’s classifi cation. 
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Conclusion
Prevalence of Kennedy’s Class III was the most 

common in the South Indian population. The prevalence 
was more in patients above 50 years of age. Male had 
more prevalence than females. Gender and age did not 
affect the prevalence of types of Kennedy’s classes. 
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Abstract

Fixed partial denture is any dental prosthesis that is luted, screwed, or mechanically attached or otherwise 
securely retained to natural teeth, tooth roots, and/or dental implants/abutments that furnish the primary 
support for the dental prosthesis and restoring teeth in a partially edentulous arch; it cannot be removed by 
the patient. This study is aimed to evaluate prevalence of vitality of pulp before and after tooth preparation 
done by undergraduates for fixed partial denture. A retrospective study was done in which 955 teeth were 
prepared for fixed partial denture from 1 June 2019 till 1 March 2020 were included. Data was reviewed 
from the patients records of 86,000 patients documented in a private institution. Statistical analysis was 
performed to assess the vitality of pulp before and after tooth preparation done by undergraduates for fixed 
partial denture. There was a statistically significant difference when postoperative vitality was compared in 
different age groups (p<0.05). Out of 200 abutments that were non vital postoperatively only 48% of the 
abutment had indication for endodontic therapy. Lack of experience of dental students can be the reason for 
pulpal exposure during preparation. It might be difficult for students to get the parallelism of the abutments 
mainly in the multiunit fixed dental prosthesis. Treatment planning should be done carefully along with the 
students and a beforehand mock preparation should be done on plaster models instead of direct preparation 
of the vital abutments, this can also help students to perform different types of treatments adequately. 

Keywords: Vitality, Abutment, Fixed Partial Denture, Pulpal Exposure. 

Type of Research : Retrospective study

Introduction

Fixed partial denture is any dental prosthesis that is 
luted, screwed, or mechanically attached or otherwise 
securely retained to natural teeth, tooth roots, and/
or dental implants/abutments that furnish the primary 
support for the dental prosthesis and restoring teeth in 
a partially edentulous arch; it cannot be removed by the 
patient 1. They are used mainly for replacing missing 
teeth or teeth for which fixed partial dentures have had 
insults from caries, trauma, any periodontal disease 2. 
Dental pulp health can be affected by dental disease, 
trauma and restoration and further treatment of these 
problems can lead to various pulpal tissue degenerative 
problems 3. Failures of Fixed Dental Prosthesis include 
biologic failures which include endodontic problems of 
the abutment, caries or any periodontal problems 3,4,5,6. 
Mechanical failures of Fixed Dental Prosthesis include 
loss of retention, failure of porcelain, open margins of 

the framework, wear of ceramic, poor contours, poor 
margins, fracture of the abutment, etc. These failures can 
have a detrimental effect on the health of the pulp 7, 8. 

There are various studies which have shown pulp 
necrosis after fabrication of Fixed Dental Prosthesis 
9–11. A study done by Bergenholtz & Nyman 9, had 
observation period of 8.7 years in which patients treated 
for advanced periodontal disease were reviewed and out 
it was found that 15% of the abutment teeth had pulpal 
necrosis, compared with only 3% in teeth which were not 
used as abutment.In a study done by Cheung et al, 4% of 
vital teeth developed pulpal necrosis after placement of 
single crowns 12, 13. Other studies reported that 5.7% of 
teeth had received root canal treatment after 1–6 years of 
cementation of fixed dental prosthesis 11, 14 . 

Fixed Dental Prosthesis preparation can have a 
detrimental effect on pulpal integrity, even though 

DOI Number: 10.37506/ijfmt.v14i4.12490
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preparation is kept as conservative as possible 15,16. 
Detrimental effects are mainly due to the preparation 
process as it involves cutting of enamel and dentin, 
which leads to destruction of the odontoblastic process 
17, 18. This effect is further increased due to impression 
techniques used, which require drying the cut surface of 
the dentin 19, 20. Bacteria are present in the form of saliva 
and carry almost continuously in the entire process from 
preparation till the final cementation and even after 
cementation if there are open margins present 7, 21, 22. 
The literature shows that each step in the fabrication 
of a fixed prosthesis can potentially insult the pulp 11, 

5. This study was done for evaluation of prevalence of 
vitality of pulp before and after tooth preparation done 
by undergraduates for fixed partial denture. 

Material and Methods 

A retrospective study was done in a private 
institution. Ethical clearance number was SDC/
SIHEC/2020/DIASDATA/0619-0320. The clinical 
portion of this retrospective study was conducted over 
a 9 month period i.e from 1 June 2019 to 1 March 2020 
and included patients who had undergone Fixed Partial 
Dentures treatment. A total of 955 Fixed Partial Dentures 
were fabricated. 

Inclusion Criteria : Patient undergoing FPD, age 
within 25 to 50 years, both male and female.

Exclusion Criteria: Single crowns, Implant 
placement patient, FPD done by post graduates. 

The data of 86,000 patients documented between 
June 2019 and March 2020 were reviewed and analysed. 
The data collected was entered, tabulated and analysed 
for seeing the prevalence of vitality of pulp before 
and after tooth preparation done by undergraduates 
for fixed partial denture. Statistical analysis was done 
using SPSS Statistics Software for windows, version 
20.0. Pearson correlation was done to determine that 
is there any statistical significant difference between 
vitality of pulp before and after tooth preparation done 
by undergraduates for fixed partial denture. 

Results and Discussion 

Out of 955 patients, 28% Fixed Dental Prosthesis 
were done in the age group of 26-35 years. 59.6% of 
the patients were Males. Out of the total population 79% 

abutments were vital at the end of the treatment. 

Association between gender and preoperative 
condition of abutment showed no significant difference 
with Chi-square value of 3.076. There was no significant 
association between gender and postoperative vitality of 
abutment used for fixed partial denture (p value.0.05) 
(Table 1).

Similarly association between postoperative vitality 
with its preoperative condition according to gender 
had no significant association (Table 2). Association 
between age and preoperative condition of abutment 
had no significant relation (p>0.05). But association 
between age and post operative vitality of the abutment 
teeth was statistically significant (p<0.05) (Table 3, 
Figure 1). Association between postoperative vitality of 
abutment teeth with its preoperative condition according 
to age had statistically significant association (Table 4). 
Association between preoperative condition of abutment 
teeth and postoperative vitality of abutment showed no 
significant relation (Table 5, Figure 2). 

This study aimed to evaluate the number of 
abutments going for endodontic therapy during Fixed 
Denture Prosthesis treatment done by undergraduates. 
There are many prospective studies that are done 
on endodontic treatment requirements for prosthetic 
treatments, but very few studies examine the vitality 
of the pulp preoperative and postoperative and pulpal 
exposure during tooth preparation 23, 24. 

When the preoperative condition of teeth was not 
approaching pulp in the age group of 18-25 years many 
pulpal exposure were seen during preparation, this can 
be due to high level of pulp chamber in young adults. In 
a study done by Uzgur et al 25 showed that the incidence 
of vital abutment teeth that required endodontic therapy 
during the tooth preparation stage was about 0.7%. These 
results were similar to other studies done [0.6%] 26, 27. 

Tooth preparation according to its principle is 
difficult as it involves making the wall of the abutment 
parallel to each other 28. It is difficult when teeth are 
not aligned properly. Primary failures in Fixed partial 
denture fabricated by dental students occur mainly due 
to lack of experience 29. Earlier studies were done by 
dentists rather than dental students. 
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According to the available literature 3-38% of the 
teeth that undergo fixed partial denture treatment have 
undergone pulp necrosis. However, the only clinical 
study that has checked the loss of vitality of the abutment 
during the time of preparation was done by Napankangas 
et al 30 and one retrospective study done by Raustia et al 
29. 

In our study, there was a significant difference seen 
when the postoperative vitality was compared according 
to age. In young patients the pulp chamber is higher 
than older patients, hence chances of exposure are more 
and therefore tooth preparation should be kept minimal 
mainly in the anterior region 31, 32. As if the pulp is 
exposed it needs to undergo endodontic treatment which 
is assumed to weaken the abutment teeth. In a previous 
study it has been noted that on long term follow up, if 
the abutment is endodontically treated before or during 
tooth preparation it has to undergo extraction 33. Hence, 
maintaining the vitality of pulp is an important factor that 
should be considered during tooth preparation. There 

are many clinical variables that can affect the exposure 
of abutment, but it is difficult to develop a causal 
relationship, hence its difficult to determine the factors 
that cause pulpal exposure during tooth preparation and 
factors that can prevent exposure 29. Lack of experience 
of dental students can be the reason for pulpal exposure 
during preparation. It might be difficult for students to get 
the parallelism of the abutments mainly in the multiunit 
fixed dental prosthesis. Treatment planning should be 
done carefully along with the students and a beforehand 
mock preparation should be done on plaster models 
instead of direct preparation of the vital abutments, 
this can also help students to perform different types of 
treatments adequately. 

Limitation of our study is that it is done in an 
institutional setting, hence there are limited samples. 
As it is an institutional study there can be operator bias, 
protocol bias seen. The clinical scenarios during fixed 
partial denture tooth preparation in our study were not 
the same as there were different operators and different 
clinical conditions. 

Table 1: Association between gender and preoperative condition of teeth, gender and postoperative vitality 
of teeth. Chi-square test was done, p value was 0.063 showing that it is statistically not significant, proving 

that there is no association between gender and preoperative condition, gender and postoperative vitality of 
teeth. 

 

Gender

Chi-square value P value

MALE FEMALE

Preoperative 
Condition of teeth

Approaching Pulp 49.4% 44.1%

3.076 0.215

Not Approaching Pulp 50.6% 55.9%

Postoperative 
Vitality

Vital 74.9% 67.1%

5.534 0.063

Non Vital 25.1% 32.9%
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Table 2: Association between preoperative condition of teeth and postoperative vitality of teeth after fixed 
partial denture was done according to gender. Chi-square test was done, p value was 0.277 and 0.08 showing 

that it is statistically not significant, proving that there is no association between preoperative condition of 
teeth and postoperative vitality of teeth after fixed partial denture was done according to gender. 

 

Gender
Chi-square 

value P value

MALE FEMALE

Preoperative 
Condition of teeth

Approaching Pulp
Vital 74.2% 66.7%

2.566 0.277

Non Vital 25.8% 33.3%

Not Approaching Pulp

Vital 75.7% 67.5%

3.067 0.080

Non Vital 24.3% 32.5%

Table 3: Association between age and preoperative condition of teeth, age and postoperative vitality of teeth. 
Chi-square test was done, p value was 0.000 showing that it is statistically significant, proving that the 26-
35 year age group had more vital teeth after preparation was done for fixed partial denture. Association 

between preoperative condition of teeth with age had p value of 0.47 showing that it is statistically not 
significant. 

 

Age (%)
Chi-

square 
value

P value

18-25 26-35 36-45 46-55 Above 
55

Pre
operative 
Condition 
of teeth

Approaching 
Pulp 45.7% 51.3% 48.2% 40.4% 47.6%

3.548 0.47
Not 

Approaching 
Pulp

54.3% 48.7% 51.8% 59.6% 52.4%

Postoperative 
Vitality

Vital 59.1% 82.4% 70.7% 77.1% 61.9%

26.94 0.00*

Non Vital 40.9% 17.6% 29.3% 22.9% 38.1%
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*The Chi-square is statistically significant at the 0.05 level.

Table 4: Association between preoperative condition of teeth and postoperative vitality of teeth after fixed 
partial denture was done according to age. Chi-square test was done, p value was 0.036 showing that it is 
statistically significant, proving that in the age group of 46-55 years though the preoperative condition of 
teeth was approaching pulp, the postoperative vitality was maintained after preparation for fixed partial 

denture. Association between teeth with ideal tooth structure and postoperative vitality had p value of 0.001 
showing that the association is statistically significant, proving that in the age group of 18-25 years there 

were more pulpal exposure seen during tooth preparation. 

 
Age Chi-

square 
value

P 
value

18-25 26-35 36-45 46-55 Above 
55

Preoperative 
Condition

Approaching 
Pulp

Vital 62.1% 79.4% 67.4% 81.8% 62.5%

10.30 0.036*

Non Vital 37.9% 20.6% 32.6% 18.2% 37.5%

Not 
Approaching 

Pulp

Vital 56.5% 85.6% 73.7% 73.8% 61.4%

19.86 0.001*

Non Vital 43.5% 14.4% 26.3% 26.2% 38.6%

*The Chi-square is statistically significant at the 0.05 level.

Table 5: Association between preoperative condition of teeth and postoperative vitality of teeth used 
as abutment for fixed partial denture. Chi-square test was done, p value was 0.821 showing that it is 

statistically not significant, proving that there is no association between preoperative condition of teeth and 
postoperative vitality of teeth used as abutment for fixed partial denture. 

 

Preoperative Condition of teeth
Chi-square 

value P value

Approaching Pulp Not Approaching Pulp

Postoperative 
Vitality

Vital 71.4% 72.2%
0.051 0.821

Non Vital 28.6% 27.8%
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Figure 1: Bar graph showing association between age and postoperative vitality of teeth. X-axis represents 
different age groups involved in this study and Y-axis represents percentage distribution of postoperative 

vitality of teeth. Blue colour represents vital teeth postoperatively and Grey colour represents non vital teeth 
postoperatively. Chi-square test was done and association was found to be statistically signifi cant. Pearson’s 

Chi-square value: 26.946, p value: 0.000 (<0.05) hence statistically signifi cant, proving that postoperative 
vitality varies in different age groups with highest frequency in the age group of 26-35 years.

Figure 2: Bar graph showing association between preoperative condition of teeth and postoperative vitality 
of teeth for abutments used for fi xed partial denture. X-axis represents the preoperative condition of teeth 
and Y-axis represents the percentage of postoperative vitality of teeth. Blue colour represents vital teeth 

postoperatively and grey colour represents non vital teeth postoperatively. Chi-square test was done. 
72.19% of teeth which were not approaching pulp were vital after fi xed partial denture treatment was 

done. Pearson’s Chi-square value: 0.51, p value: 0.821 (>0.05) hence is statistically not signifi cant, proving 
that there is no association between preoperative condition of teeth and postoperative vitality of teeth for 

abutments used for fi xed partial denture. 
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Conclusion 

Vitality of the abutment is the most important factor 
deciding the longevity of the prosthesis. Various factors 
have influence of abutment vitality before fixed dental 
prosthesis cementation is done. Tooth preparation should 
be done minimally and vitality of the abutment should 
be preserved. The study concludes that most common 
failures of fixed metal ceramic bridges made by dental 
students occur during preparation of abutment teeth 
which can be avoided by proper treatment planning and 
before preparation should be done on a gypsum model. 
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Abstract
One of the major challenges associated with indirect pulp capping is to prevent the exposure of the pulp and 
maintain its vitality. It is based on the rationale that pulpal mesenchymal cells induce dentin bridge formation. 
The common pulp capping agents used are calcium hydroxide and mineral trioxide aggregate both of which 
act based on their high pH. The aim of the study is to infer the most preferred pulp capping agent by dentists 
in a private dental college so as to achieve a good prognosis after indirect pulp capping of primary and 
permanent molars.A total of 297 restorative procedures were obtained after reviewing patient case sheets 
and were analysed using descriptive statistics on SPSS Software. Among 139 treatment procedures, the 
most common pulp capping agent used was calcium hydroxide (69.1%) in primary molars and mandibular 
permanent molars and MTA (30.9%) mostly in maxillary permanent molars. Within the limits of the study, 
calcium hydroxide was the preferred pulp capping agent for indirect pulp capping by dentists in a private 
dental college in both primary and permanent molars. However, with its clinical advantages, mineral trioxide 
aggregate shows a promising candidate as an indirect pulp capping agent in primary and permanent teeth. 
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Introduction

Dental caries is a pathologic process depending 
on several etiological factors which causes destruction 
of dental tissues and produces local and general 
complications 1. It is one of the most widespread diseases 
in the civilized population with a prevalence of 40% at 
7 years and 85% in seventeen year old boys 2. Dental 
caries in primary dentition is greatly influenced by 
parental attitude towards restoration in deciduous teeth 

3. However, recent evidence has suggested a decrease in 
incidence of dental caries in children aged 5-17 years of 
about 36% and almost 50% of children were considered 
caries free in permanent dentition 4 due to inclusion of 
various prophylactic measures in their routine activities 
5,6,7. The inception of dental caries can be altered by 
components present in the saliva. It has come to light 
that such salivary molecules act as biomarkers in the 
detection of caries 8. The consequence of pulp and 
near pulp exposure from caries due to intrinsic 9 or 
extrinsic factors10 or trauma,11 can be severe, resulting 
in pain and infection. The consequences of the treatment 
involve restorations, endodontics therapy, extraction 
which often involves considerable expense and multiple 
appointments 12–18.

An alternative procedure would be indirect pulp 
capping (IPC) where a medicament is placed over 
residual caries in an attempt to prevent an exposure 

DOI Number: 10.37506/ijfmt.v14i4.12491
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and maintain pulp vitality and avoid the extensive 
treatment dictated by other options 19. The pulp response 
is influenced by the thickness of the remaining dentin 
20. A remaining dentin thickness (RDT) of 2mm or 1.5 
mm must be present to protect the pulp. However when 
caries extend deeper into dentin, this thickness can be 
distinctly compromised owing to pulpal inflammation. 
Some investigators found a minimum thickness of 0.5 
mm to 1 mm to be sufficient for pulpal protection 21. The 
success of pulp capping depends on the vitality of pulp. 
Teeth with a history of non-spontaneous pain and without 
any radiographic pathology can be ideal candidates. 
Unfortunately, the true state of pulp health cannot be 
determined by clinical signs, symptoms or radiologic 
appearance. The true “gold standard” of pulp status is 
histological analysis. Studies have shown a chronically 
inflamed state of pulp without any symptoms from the 
patient 22,23. However, the ultimate rationale of pulp 
capping is to stimulate pulpal cells to form reparative 
dentin and arrest the progression of dental caries 24.

The ideal requirements of a pulp capping agent as 
suggested by Cohen are: the pulp capping agent must 
adhere to dentin, provide bacterial seal, resist forces, 
maintain vitality and must be radiopaque. However, 
the type of agent is less important to success than the 
placement of well- sealed restoration.

The gold standard of pulp capping agent is calcium 
hydroxide introduced in 1921. Its main advantages 
include excellent antibacterial activities 25 and its high 
pH of 12 is known to irritate the pulpal tissue and 
stimulate repair via an unknown mechanism 26. Mineral 
Trioxide Aggregate (MTA) has generated great interest 
as a pulp capping agent in recent years. It’s similar to 
calcium hydroxide in regards to antibacterial activity 
and biocompatibility 27. Additionally, it provides some 
seal to the tooth structure 28. 

The aim of the study is to infer the most preferred 
pulp capping agent by dentists in a private dental college 
so as to achieve a good prognosis after indirect pulp 
capping of primary and permanent molars.

Methodology

This observational study was conducted in the 
Department of Pediatric and Preventive Dentistry in 
a Private Dental College in Chennai during the period 

of June 2019 to March 2020. The ethical clearance for 
the study was obtained from the Institutional Ethical 
Committee.

Children of the age 3-17 years with signs and 
symptoms of reversible pulpitis were included in the 
study. The wide age range was included to include 
primary as well as permanent molars. Children with pre- 
existing medical conditions and those with special needs 
were excluded from the study. The two pulp capping 
agents included in this study were calcium hydroxide 
and mineral trioxide aggregate.

The pulp capping procedures were carried out 
by postgraduate students belonging to the Pediatric 
department. After appropriate diagnosis of deep carious 
lesions with no spontaneous pain and radiographic 
assessment, the caries removal was done using No.69 
carbide bur under rubber dam isolation. Complete or 
partial carious (dark brown and hard layer) removal was 
carried out. After adequate drying, calcium hydroxide 
(Dentsply Dycal) base and catalyst pastes are taken in 
equal quantities, manipulated in a paper pad and placed 
onto the floor of the cavity. Sufficient care was taken 
to impart a fluid free environment so as to prevent 
the dissolution of the cement. This is followed by a 
bilayered restoration using GIC and composite resin. 
Similarly, mineral trioxide aggregate (MTA Angelus) 
was used as a pulp capping agent. A powder liquid ratio 
of 3:1 of MTA was manipulated on a glass slab and 
placed into the cavity using a carrier. This is succeeded 
by placement of a bilayered restoration. 

The concerned data associated with these treatment 
procedures was obtained after reviewing 86,000 case 
sheets, of which those pertaining to children aged 3-17 
years were analysed and the data was extracted for the 
purpose of this study. The data verification, collection 
and analysis were carried out by two persons. Cross-
verification of the included data was done through 
photographic verification. In order to avoid sampling 
bias, only those data which were accustomed to the 
eligibility criteria were included. The internal validity 
was high as it was a representative sample and the 
external validity was high as the study results may be 
generalized to the Chennai population.

The extracted data was tabulated into Excel Sheet 
and was imported into SPSS Software by IBM for 
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data analysis. A total of 139 treatment procedures 
were included for data analysis. Any incomplete data 
was included. The obtained data was analyzed using 
descriptive statistics on SPSS software and the results 
were represented graphically

Results and Discussion

A total of 139 treatment procedures were analyzed 
using Descriptive Statistics on SPSS Software Version 
23.0 based on the most preferred pulp capping agent. 
The study participants included 75 males (54%) and 64 
females (46%). Out of 139 molars pulp capped, 43.9% 
were permanent molars and 56.1% were primary molars. 
[Figure 1] Maxillary permanent molars were 15.1%, 
mandibular permanent molars were 28.8%, maxillary 
primary molars were 12.9% and mandibular primary 
molars were 43.2%. [Figure 2] The most preferred 
choice of pulp capping agent was calcium hydroxide 
(69.1%) [Figure 3] irrespective of gender [Figure 4]. 
It was preferred in primary molars and mandibular 
permanent molars. [Figure 5,6] There was an inclination 
towards MTA (30.9%) mostly in maxillary permanent 
molars. [ Figure 6]

Indirect pulp capping is a procedure by which some 
amount of caries (affected dentin) is allowed to remain 
adjacent to a vital pulp rather than risk pulp exposure 
and is covered by a cavity liner/sealer and is restored. 
Partial caries removal significantly reduces the chance 
of pulp exposure during caries excavation 19. Several 
studies show restored teeth with partial caries removal 
have equal success compared to restored teeth with 
complete caries removal 29,30. The materials used protect 
the pulp from noxious agents (heat, cold, bacteria) and 
stimulate the cell-rich zone of the pulp to lay down a 
bridge of reparative dentin. Dentin formation usually 
starts within 30 days of the pulp capping (there can be a 
delay in onset of dentin formation if the odontoblasts of 
the pulp are injured during cavity removal) and is largely 
completed by 130 days 31. Studies have evaluated the 
fate by re-assessment of tooth in which indirect pulp 
capping was done. The findings include lesion colour 
change from light brown to dark brown, soft to dry and 
hard consistency, S.mutans and Lactobacilli have been 
significantly reduced to a limited number or even zero 
viable organisms, and the radiographs show either no 
change or even a decrease in the radiolucent zone 32,33.

Calcium hydroxide was introduced by Hermann 
and is considered as the gold standard of pulp capping 
agents. The mechanism by which calcium hydroxide 
(also the hydration product of MTA) may be due to its 
high pH which causes pulpal irritation and stimulates 
repair by the release of bioactive molecules. It is known 
that a variety of proteins are incorporated into dentin 
during dentinogenesis.The main proteins are Bone 
Morphogenic Protein (BMP) and Transforming growth 
factor (TGF-B1) which when stimulated by Calcium 
hydroxide has the ability to repair pulp and form tertiary 
dentin 26,34.

In our study, primary molars were likely in 
requirement of IPC. This may be due to the structural 
morphology of the enamel in primary teeth. The 
consequence of short time for enamel development 
results in formation of a thin enamel with a less organized 
and mineralised structure 35,36. As a consequence, 
acids are able to demineralize deciduous enamel in 
a rampant manner 37. Due to awareness, practise of 
caries preventive strategies, early detection and sealant 
placement, the progression of caries is reduced in the 
permanent dentition 4.

In this study, the indirect pulp capping procedures 
were more likely to be done in the mandibular arch. The 
studies concurrent with this fact was given by Sathe et al 
38 and Tiwari and Chawla 39. Honkala et al supplement 
that increased caries in primary dentition of mandibular 
arch may manifest as the same in the complementary set 
40.

According to our study results, calcium hydroxide 
was highly preferred as a pulp capping agent. (69.1%). 
Calcium hydroxide is known for its excellent antibacterial 
properties 25. One study found 100% reduction in 
micro-organisms within 1 hour of contact with calcium 
hydroxide 41

. However, the self-cure formulations are 
highly soluble and dissolute over time 42. But it has been 
noted that a dentin bridge is formed by the time calcium 
hydroxide is dissolved 43. It’s been noted that calcium 
hydroxide can cause tunnel defects in reparative dentin 
allowing patency to the pulp chamber sometimes with 
fibroblasts and capillaries present within the defect 44. 
However this finding seems to be controversial due to 
varying evidence.
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Mineral trioxide aggregate is a new material inspired 
from Portland cement. It primarily consists of calcium 
oxide and forms calcium hydroxide on hydration 45. 
Hence, the advantages of MTA are similar to calcium 
hydroxide, including its antibacterial and biocompatible 
properties, high pH, radio opacity and ability to release 
bioactive proteins 27,46. A significant downside to MTA 
is the prolonged setting time of approximately 2 hours 
and 45 minutes 47. The cost and handling characteristics 
are the added disadvantages.

The superior performance of MTA when compared 
with calcium hydroxide is elicited in two studies in which 
zinc oxide eugenol (ZOE) was used as the temporary 
restoration. Owing to the high interfacial leakage 

associated with ZOE,48 MTA still showed superiority 
which can be attributed to its sealing properties 49,50. 
Even though the success of indirect pulp capping is 
greatly due to a well-sealed restoration, the grander 
enhancement provided by MTA can be utilized for a 
better prognosis of a pulp capped tooth.

The limitations of the study include its small sample 
size , restricted geographic location and the usage 
of commonly marketed conventional, cost effective 
and readily available materials for pulp capping. A 
questionnaire based study which focuses on various 
geographic areas directed towards general practitioners, 
endodontists and pedodontists may provide better and 
generalized results for an ideal pulp capping agent.

Figure 1. The pie chart represents the distribution of primary and permanent molars treated by pulp 
capping procedure . 43.9% were permanent molars and 56.1% were primary molars
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Figure 2. The pie chart represents the distribution of maxillary and mandibular primary and permanent 
molar teeth treated by pulp capping procedures. 15.1% were maxillary permanent molars , 28.8% were 

mandibular permanent molars, 12.9% were maxillary primary molars and 43.2% were mandibular 
primary molars.

 
Figure 3. The pie chart represents the distribution of pulp capping procedures done according to pulp capping agents 

used. 30.9% used Bio aggregate material and 69.1% used Calcium hydroxide.
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Figure 4. The graph represents the association between gender and pulp capping agents used in primary and 
permanent molars. X axis represents gender. Y axis represents the total number of pulp capping procedures done 
using calcium hydroxide denoted by green and bio aggregate denoted by blue on a scale of 0-60. Chi square test 
was performed. ‐ value = 0.65. The association was not statistically significant showing that calcium hydroxide and
bioaggregate material were used irrespective of gender. 

Figure 5. The graph represents the association between primary and permanent molars and pulp capping agents 
used to treat them . X axis represents primary and permanent molars. Y axis represents the total number of pulp 
capping procedures done using calcium hydroxide denoted by green and bio aggregate denoted by blue on a scale of 
0-60. Chi square test was performed. ‐ = 0.03. The association was found to be statistically significant showing that
calcium hydroxide is the pulp capping agent of choice in primary molars compared to permanent molars.
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Figure 6. The graph represents the association between the maxillary and mandibular primary and 
permanent molar teeth and pulp capping agents used to treat them. X axis represents the maxillary and 

mandibular primary and permanent molars. Y axis represents the total number of pulp capping procedures 
done using calcium hydroxide denoted by green and bioaggregate denoted by blue on a scale of 0-60. Chi 

square test was performed.  = 0.05. The association was found to be statistically significant showing that 
calcium hydroxide is the pulp capping agent of choice in mandibular primary and permanent molar pulp 

capping compared to maxillary molars.

Conclusion

Within the limits of the study, calcium hydroxide 
was the preferred pulp capping agent for indirect pulp 
capping by dentists in a private dental college in both 
primary and permanent molars. However, with its 
clinical advantages, mineral trioxide aggregate shows a 
promising candidate as an indirect pulp capping agent in 
primary and permanent teeth.
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Abstract 
Dentists, dental patients and dental technicians are tasked with various dental procedures which are extremely 
prone to cross contamination of various infections from various pathogens usually found in blood and dental 
offices. A lot of attention has been directed towards proper medical care, sterilization and instrument care. 

Online survey containing the questionnaire was sent to 100 undergraduate dental students. Results were 
tabulated and analysed. The questionnaire was based on the knowledge they gained during their student 
days. Among them 53% are aware of general principles of disinfection , 85% level of disinfection determines 
quality of clinical practice. Within the limits of the study , the awareness about common disinfection 
procedures among undergraduate dental students in clinics was evaluated . Upon evaluation it was found that 
the student dentist had a moderate level of knowledge about disinfection in clinics, which can be improved 
by extensive teaching about disinfection practices and improving knowledge. 

Keywords: Cross Contamination, Disinfection, Formaldehyde, Glueraldehyde 
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Introduction 

Disinfection is a process, which eliminates all 
pathogenic microorganisms on a surface. There are 
various types of Disinfection- namely Chemical, 
Radiation, Gaseous etc. Chemical disinfection is the most 
commonly practiced, owing to the cost effectiveness 
of the technique and ease of handling. Some of the 
more commonly used Disinfectants include Hydrogen 
Peroxide, Glutaraldehyde, Formaldehyde and ethanol .

Hydrogen Peroxide is an organic compound. 
Hydrogen peroxide is inflammable. At low temperatures 
it becomes solid. The amount of hydrogen peroxide 
in the solution is expressed in weight percentage. 35-
50 % concentration is used for water treatment. It 
is an unstable compound in the presence of a base or 
a catalyst, and is typically stored with a stabiliser in a 
weak acidic solution. It kills pathogenic microorganisms 
by the action of oxidation, where it releases electrons 
or free oxygen, which oxidises the bacterial cell wall. 

Louis Jacques Thenard produced Hydrogen peroxide for 
the first time in 1818 by. Subsequently, the synthesis of 
hydrogen peroxide was improved with hydrochloric acid 
and sulfuric acid. This process was used from the end of 
the nineteenth century until the middle of the twentieth 
century. Pure hydrogen peroxide was first obtained 
through the process of vacuum distillation in 1894. The 
correct molecular formula for hydrogen peroxide was 
first described in the late nineteenth century.

Glutaraldehyde is an organic compound. It is the 
only aldehyde exhibiting excellent sporicidal activity. 
It is mildly acidic, in need of buffering. Vegetative 
bacteria are readily susceptible to the action of 
Glutaraldehyde. It is reported to be ten times more 
effective than formaldehyde, and less toxic. It can cause 
skin sensitisation when mishandled. Glutaraldehyde is 
commonly diluted during usage. There is a decline in 
its effectiveness in instruments over time. The decline is 
due to improper protocol and not drying the instruments 
properly. This raises the emphasis and the need to 
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ensure that semicritical equipment is disinfected with 
an acceptable concentration of glutaraldehyde. Studies 
suggest that 1.0%–1.5% glutaraldehyde is the minimum 
effective concentration and >2% glutaraldehyde 
solutions are when used as a high-level disinfectant.

Formaldehyde has a broad spectrum biocidal activity 
and is capable of both surface and space decontamination. 
Its biocidal action is through alkylation of carboxyl, 
hydroxyl and sulfhydryl groups on proteins and the ring 
nitrogen atoms of purine bases. It has various safety 
concerns, including its carcinogenic property. Even 
though Formaldehyde is a very strong disinfectant, the 
clinical use of formaldehyde is limited by its irritating 
fumes and its pungent odor even at very low levels (<1 
ppm). For these reasons and others—such as its role as 
a suspected human carcinogen linked to nasal cancer 
and lung cancer. When it is used, direct exposure to 
employees generally is limited; however, excessive 
exposures to formaldehyde have been documented for 
employees of renal transplant units and students in a 
gross anatomy laboratory. Paraformaldehyde, a solid 
polymer of formaldehyde, can be vaporized by heat for 
the gaseous decontamination of laminar flow biological 
safety cabinets when maintenance work or filter changes 
require access to the sealed portion of the cabinet.

Ethanol is an alcoholic compound, containing two 
carbon atoms. Alcohols work through the disruption 
of cellular membranes, solubilization of lipids, and 
denaturation of proteins by acting directly on S-H 
functional groups. Ethyl and isopropyl alcohols are 
the two most widely used alcohols for their biocidal 
activity. These alcohols are effective against lipid-
containing viruses and a broad spectrum of bacterial 
species, but ineffective against spore-forming bacteria. 
They evaporate rapidly, which makes extended contact 
times difficult to achieve unless the items are immersed. 
The optimum bactericidal concentration for ethanol and 
isopropanol is in the range of 60% to 90% by volume. 
Their cidal activity drops sharply when diluted below 
50% concentration. Absolute alcohol is also not very 
effective. These alcohols are rapidly bactericidal rather 
than bacteriostatic against vegetative forms of bacteria; 
they also are tuberculocidal, fungicidal, and virucidal 
but do not destroy bacterial spores. Their cidal activity 
drops sharply when diluted below 50% concentration, 
and the optimum bactericidal concentration is 60%–90% 

solutions in water (volume/volume) 

According to the Indian Dental Association, the 
following items should be sterilized or disinfected in a 
dental clinic:

● Instruments that penetrate oral soft tissue- 
Critical items like surgical instruments, periodontal 
knives and scaling instruments

● Instruments that are not intended to penetrate 
oral soft tissues or bone -Semi critical items like 
amalgam condensers, dental handpieces, mouth mirrors.

● Non-critical patient-care items that come in 
contact with unbroken skin (e.g. radiograph head/cone, 
blood pressure cuff, facebow, pulse oximeter) 

● plastic impression trays, amalgam carriers, 
plastic instruments etc. 

Dentists, dental patients and dental technicians 
are tasked with various dental procedures which are 
extremely prone to cross contamination of various 
infections from various pathogens usually found in 
blood and dental offices 1,2. A lot of attention has been 
directed towards proper medical care, sterilization and 
instruments 3,4. Receiving the right education through the 
right approach is the major way to enhance and develop 
professional skills 5,6. The use of many dental equipment 
especially instruments such as cheek retractors, 
impression trays when such instruments are improperly 
disinfected can cause formation and contamination of 
various microorganisms and lead to spread of various 
diseases 7,8,9. These instruments which are often used 
in the patient’s mouth are immersed in disinfectant 
solutions 8,10,11. Disinfection and sterilization techniques 
can also be used to free the instruments from various 
microorganisms 12,13 .Hepatitis virus poses a very 
large and common risk factor for dental practitioners. 
The commonly used disinfectants worldwide are 
formaldehyde and glutaraldehyde 14,15. Disinfectants are 
substances mainly used in chemical form to destroy the 
microorganism and kill it 3,16,17. The present research 
is done in order to create awareness among dental 
practitioners in undergraduate dental college among 
students about the benefits and necessity of sterilization 
and disinfection in clinics . 
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Materials and Methods

A cross sectional study based on a self administered 
online questionnaire was distributed through a link 
shared to about 100 dental students. 100 students 
participated and the results were tabulated in excel sheet 
and was analysed using SPSS windows version 2.0. 
The questionnaire was mainly divided into two parts , 
the first part contained general biological data whereas 
the second part of the questionnaire was about the main 
topic that is disinfection and its definition the various 
disinfectants used and the various different techniques 
practiced. 

Results and Discussion

From the survey conducted the results obtained 

are as follows, about 53% of the students are aware 
about the general principles of disinfection practiced 
in dentistry .On the question based on awareness about 
various techniques of disinfection practiced , 52% are 
aware about the various techniques . The responses on 
the knowledge about commonly used disinfectants were 
35% for formaldehyde 30% for glutaraldehyde , 24% for 
ethanol and 16% for hydrogen peroxide. When asked 
about the standards in the frequency of disinfection 51% 
people answered they disinfect their clinics daily , 20% 
said twice a week and 29% said once a week.

When asked about the better option for hand 
instrument 80% answered saying sterilization is the 
better technique. 50% of the students know the reason 
behind frequent disinfection practices is to reduce cross 
contamination. 

Fig. 1: Pie chart depicting the responses to the question, “What are the various types of disinfection?”. In 
which 52% show all three chemical, radiation and gaseous types of disinfection. 12% answered gaseous only, 

14% answered radiation only and 22% answered chemical only . 
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Fig. 2: Pie chart depicting the responses to the question “What is the most commonly used method of 
disinfection in normal practice?”. About 62% students chose the chemical method to be the most common 
method of disinfection, followed by 22% students who chose gaseous and remaining 16% for Radiation . 

Fig. 3: Pie chart depicting the response to “Which is the most commonly used disinfectant?”
38% answered formaldehyde as the most used chemical disinfectant, followed by 24% glutaraldehyde, 20% 

answered as ethanol and 18% responded with Hydrogen peroxide. 
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Fig. 4 : A bar chart showing the association between gender and the responses to the question 

“What is the most commonly used disinfectant?”. X axis represents the different types of disinfectants chosen 
by male and female students and Y axis denotes the number of candidates . In the male population, the highest 
response given was 25% as Formaldehyde. In the female population, there is no distinctive difference in the responses 
recorded. Hence, there is a significant difference between the responses given by the males and females. The Pearson 
Chi square value was found to be 16.396, and the p value was found to be 0.003 which is statistically significant. 

 
Fig. 5: A Bar chart showing the association between Year of study and the responses to the question “ What 
is the most common method of disinfection ?”. The X axis denotes the Year of Study and the Y axis denotes 
the number of responses. Most of the participants of the survey were Third years, and the major response 

was a chemical method of disinfection. The Pearson Chi square value was found to be 31.444, and the p 
value was found to be 0.002 which is statistically significant. There is a significant difference between the 

responses and the year of study. 
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On the question about the commonly used 
disinfectants in dental clinics 65-84% of them are not 
familiar about the four commonly used disinfectants.
This lack of knowledge about the appropriate use 
of disinfectants during various procedures will lead 
to failure of complications in the patients. Based on 
the present study it was evident for formalin was 
used as a disinfectant this point consensus with the 
another research, in their study 10% formalin is used 
as immersion disinfectant 18,19,20.This tells us that 
formalin is an excellent disinfectant used to fumigate 
operation theatres 21,22. Based on our study instruments 
like impression materials are mostly sterilised or if not 
they are immersed in disinfectant solutions 23,24.Thus 
one such study is an acceptance of our present study as 
most impression materials are most commonly either 
autoclaved or disinfectant spray is used 25,26. Another case 
is that sterilisation is more preferred over disinfection of 
hand instruments; this fact is also in acceptance with our 
current study.The limitations of the present study is the 
limited sample size and unwillingness to answer certain 
questions. The future scope of such a study is however to 
improve teaching and knowledge about sterilisation and 
disinfection protocols in clinics.

Conclusion

Only around 50% of the participants were aware of 
the disinfection protocol. Only 50% of them practice the 
protocol. This is the reason for the iatrogenic infection 
in the hospital. It has been proved that success of any 
treatment is dependent on following sterile aseptic 
procedures. Students community should be trained in 
their learning days to get a hand on practice in such 
protocol, then the most important thing is the procedure 
and the protocol should be available to everyone, 
everywhere.It can be displayed at the practice area and 
also available as a handbook. This will improve the 
quality of treatment and also increase the success rate 
more than that it will decrease the cost of the treatment 
and duration of the treatment course. Similar studies on 
this topic (Alok Kumar Sethi et al) showed satisfactory 
results. However there remain few shortcomings about 
different teaching methodologies leading to few lapses 
in the adequate sterilization and ethical disposal of 
instruments. Hence, a disciplined training and teaching 
methodology in this field is the need of the hour and 
would go a long way in protecting themselves while 

learning and also would cause minimal harm to the 
environment 
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Abstract 
One of the most common mishaps during root canal treatments is the separation of an endodontic instrument 
during cleaning and shaping. The main problem to this is the improper debridement of the apical portion 
of canal and directly compromises the success of the treatment. The aim of this study was to evaluate the 
association of pain in root canal treated teeth having instrument separation. A total of 29 patients who 
have undergone root canal treatment and reported with a separated instrument were evaluated. Each of the 
patient’s age, gender, tooth number, the association of pain, nature and the duration of pain was obtained 
from the patient records of the institution from June 2019 to March 2020. In this study, out of the total 
sample size, 15 (51.7%) of patients were females while the remaining 14 (48.3%) patients were males. It was 
shown that 72.4% of the patients did not experience pain with the presence of instrument separation in their 
root canal treated teeth, while 29.6% experienced pain. Position of the tooth in the arch did not influence 
the experience of pain among the patients (Chi - Square test, P- 0.35, >0.05). Within the limits of the study, 
an association between pain and root canal treated teeth with instrument separation was not established. 
Though gender and tooth did not influence the experience of pain, many female patients in the present study 
experienced pain. The pain was more often associated with lower posteriors. 

Keywords: instrument separation, root canal treated, pain, gender 

Type of Article: Original Study

Introduction 

An endodontic procedure is known to be a fairly 
predictable type of procedure that has been known 
to have a high success rate within the range of 86-
98%.1 In order to obtain success during an endodontic 
treatment, the root canal system should be thoroughly 
cleaned and debrided of any necrotic tissues as well as 
microorganisms.2 As the carious lesion have progressed 

from the enamel and dentin, these microorganisms have 
been accepted as being the sole entity that initiates both 
pulpal as well as periapical pathologies.3,4 Diseases of 
the pulp are both of infectious as well as inflammatory 
in nature. 5,6 When treatment failure has occurred; the 
majority of such cases have shown basic clinical signs 
and symptoms including radiographic findings. 7,8,9 
Such lesions often originate from various etiologies and 
common presents as a diagnostic challenge for dental 
clinicians.10

Specifically, during an ongoing root canal 
procedure, there are several unwanted procedural errors 
that a clinician may encounter. The process of cleaning 
and shaping of the root canal system is considered to 
be one of the most fundamental aspects of a root canal 
treatment. 11 With the help of irrigation solutions, the 
number of microorganisms in the root canal system 
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can also be reduced. 12 Chlorhexidine has become 
an appropriate adjunctive final irrigant in such cases. 
13 When left untreated, further bone destruction and 
remodelling will contribute to more severe periapical 
lesions in the teeth with deep caries.14 However, such 
clinical errors during cleaning and shaping particularly 
includes perforations, ledging as well as the separation 
of endodontic instruments are commonly encountered. 
15,16

The separation of an endodontic instrument inside 
the root canal system is one of the many mishaps that 
can hinder the success of an endodontic procedure. The 
reason behind this is because the fracture of an instrument 
within a root canal can result in both interference and 
delay for a successful root canal treatment. 17 Fractures 
of endodontic instrument origin are the effect of various 
factors which includes root canal curvatures, instrument 
design, dynamics of instrument usage, instrumentation 
techniques as well as the operator’s skill set.18,19,20 
From the patient’s point of view, continuous pain and 
discomfort that they experience is far worst if the broken 
instrument is not removed or bypassed from the involved 
tooth (21) As of now, such cases are treated through non-
surgical measures but if the symptoms persist, then a 
surgical approach should be considered. 22

In this study, the aim was to evaluate the association 
of pain in a root canal treated tooth with the presence 
of instrument separation. The purpose of it being that 
by determining the frequency of instrument separation 
and the factors associated with it, a better insight on the 
importance of proper instrument retrieval for the success 
in an endodontic treatment can be highlighted and the 
quality of the treatment can be improved. 23,24 It should 
always be of prime importance that a dentist should have 
the necessary knowledge as well as clinical experience 
to deal with such cases and especially as students, it can 
be understood through a variety of methods not only in 
practice but also in awareness. 25 

Materials and Methods 

Study Setting

The study was conducted with the approval of the 
Institutional Ethics Committee [SDC/SIHEC/2020/
DIASDATA/0619-0320]. The study consisted of one 
reviewer, one assessor and one guide. 

Study Design

The study was designed to include all dental patients 
who have undergone root canal treatment with the 
presence of instrument separation. The patients who did 
not fall into this inclusion criteria were excluded. 

Sampling Technique

The study was based on a non probability consecutive 
sampling. To minimise sampling bias, all cases sheets of 
patients who had a history of root canal treatment were 
reviewed and included. 

Data Collection and Tabulation

Data collection was done using the patient database 
with the timeframe work of 01 June 2019 to 31 March 
2020. About 86,000 case sheets were reviewed and those 
fitting under the inclusion criteria were included. Cross 
verification was done with the help of photographs and 
radiographic evidence. To minimise sampling bias, all 
data were included. The exclusion criteria was patients 
with systemic illness. Data was downloaded from DIAS 
and imported to Excel, tabulation was done. The values 
were tabulated and analysed. 

Statistical Analysis

Descriptive statistics were performed using SPSS 
Statistical Analyzer (23.0 Version) by IBM on the 
tabulated values. Both the frequency distribution and the 
Chi-square tests were done.

Results and Discussion 

Analysis of the presence or absence of pain in 
relation to root canal treated teeth with instrument 
separation showed that 21 (72.4%) patients reported 
with no history of pain in relation to the affected tooth 
while only 8 (27.6%) patients had a history of pain 
(Figure 1). Considering the gender, 66.7% of the female 
patients did not experience pain while 33.33% patients 
experienced pain. Similarly among male patients 78.6% 
did not experience pain, while the remaining 21.4% of 
the patients had pain (Figure 2). 

Analysis of the duration of pain showed that the 
majority of the patients experienced pain for a duration 
of 1 - 15 days (17.2%). An equal distribution of 3.4% of 
the patients experienced pain for a duration of either 15-
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30 days or 30 - 45 days or 45-60 days. The remaining 72.4 % did not experience pain (Figure 3). In regard to the nature 
of pain, the most common type of pain encountered was intermittent pain (17.2%) while 3.4 % experienced either 
nocturnal pain or spontaneous pain. (Figure 4). In terms of the tooth region, pain was more commonly associated 
with the lower posteriors (50.0%) followed by upper posteriors (37.5%) and upper anteriors (12.5%) (Figure 5) 

Figure 1: This bar graph represents the percentage of patients with and without pain in relation to root 
canal treated teeth having instrument separation. X-axis represents the presence of pain (Yes-purple) and 

absence of pain (No - green); Y-axis represents the percentage of patients having instrument separation 
in their root canal treated tooth. Majority of the patients did not experience pain in relation to root canal 

treated teeth having instrument separation.

Figure 2: This bar graph represents the association between gender and presence/absence of pain in relation 
to root canal treated teeth having instrument separation. X-axis represents gender. Y-axis represents the 
number of patients with instrument separation in their root canal treated tooth. Purple bars - presence 
of pain (Yes);. Green bars - the absence of pain (No). More number of female patients experienced pain 

compared to male patients. However gender did not infl uence the presence and absence of pain (Chi-square 
test; p-value=0.47, P>0.05, not signifi cant). 
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Figure 3: This bar graph represents the duration of pain experienced by the patients in relation to root 
canal treated teeth having instrument separation. X-axis represents the duration of pain experienced. Y-axis 
represents the total number of patients with instrument separation in their root canal treated tooth. Among 
the patients who reported pain, the majority of them experienced it for a duration of 1 to 15 days (Purple). 

Figure 4: This bar graph represents the nature of pain experienced by the patients in relation to root canal 
treated teeth having instrument separation in a root canal treated tooth. X-axis represents the nature of 

pain. Y-axis represents the total number of patients with instrument separation in their root canal treated 
tooth. Among the patients who reported pain, the majority of them experienced intermittent pain (Purple). 
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Figure 5: The graph represents the association between the tooth and presence / absence of pain in relation 
to root canal treated tooth having instrument separation. X axis represents the tooth region. Y-axis 

represents the total number of patients. Purple denotes presence of pain - Yes; and green denotes absence of 
pain - No. Among the teeth associated with pain, the majority of them were lower posterior teeth. However 

tooth involved did not infl uence the presence and absence of pain (Chi-square test; p-value=0.35, P>0.05, not 
signifi cant) 

 The presence of instrument breakage in a root 
canal treated tooth was seen to be higher in the male 
population compared to females. However, when it 
comes to pain association, females showed a higher 
prevalence compared to males. Based on a study done 
by Lipton et al, with similar fi ndings to our study, he 
found that women experienced each symptom more 
often than men with only two exceptions- “toothache 
and oral sores” and “oral sores and burning mouth”. 26

In the present study, intermittent pain was the most 
common type of pain experienced compared to nocturnal 
and spontaneous pain. Similar fi ndings were reported by 
Arya et al, where they found that the patient had a history 
of episodic pain before reporting for the treatment. The 
reason behind this could possibly be because at different 
times, the nerve fi bres can be stimulated either through 
mastication or even the type of food being consumed. 
27,28

Based on our study, patients experienced pain 
commonly at a duration of 1-15 days. A contrasting 
report by Arya et al showed that the patient had a history 
of pain for 1 month together with a history of incomplete 
root canal treatment. The reason behind the results of our 

study could be explained through the limited sample size 
available as well as the ability of the patient to tolerate 
pain.27

 The lower posteriors were the most common 
tooth in which pain was associated. Shenoy et al also 
stated that lower posteriors were found to be the most 
common site for pain. However, factors other than the 
anatomy of the tooth that can infl uence the incident of 
an instrument separation, includes the usage of Stainless 
steel / NiTi File, cyclic fatigue, number of instrument 
usage, rotational motions/reciprocating motion, presence 
of apical enlargement and the sequence of fi ling.21

During the course of this study, some limitations 
were encountered which included the limited time frame 
in which the study was conducted that was only for 10 
months. The study demographic was also only limited 
to the city population. Further multicentric studies 
with larger sample size must be carried out to establish 
the association of pain with tooth having instrument 
seperation. 
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Conclusion 

In the present study, pain in the root canal treated 
teeth with instrument separation was recorded in 27.6% 
of the cases, with higher predilection in the female 
population. The pain was more often associated with 
lower posteriors. However, gender and tooth did not 
influence the experience of pain. 
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Abstract
Cardiovascular diseases are conditions causing blocked or narrowed blood vessels leading to chest pain, 
myocardial infarction or stroke. Sometimes it can be associated with dental diseases like caries, periodontal 
disease leading to tooth loss. In the present study, we assessed the prevalence of cardiovascular diseases 
among Complete denture (CD) Patients. Patient records were collected by complete analysis of data of 
86000 patients between March 2019 to March 2020. The data on the patient’s medical history and treatment 
were extracted from the patient’s records and reviewed. Totally 421 case sheets were collected and used 
for our study. The collected data were entered in excel and transferred to SPSS for analysis by Chi square 
test. We found that 1.19% of complete denture patients were affected with cardiac problems and all the 
affected patients were males. Among them, 0.71% of patients between the age group 51 to 70 years were 
more commonly affected with cardiac problems. In the present study, we found that cardiac problems are 
statistically not significant (p>0.05). Though the association of cardiac problem between age and gender was 
found to be statistically not significant, we found that patients (especially males) between 51-70 years were 
more commonly affected by cardiac problems.

Keywords: Complete denture, Cardiac, Prevalence, Tooth loss, Systemic. 

Type of Manuscript: Retrospective Study

Introduction 

Cardiovascular diseases are the conditions that 
involve blocked vessels or narrowed vessels leading to 
heart attack, stroke, chest pain, cardiovascular diseases 
including coronary heart disease, cerebrovascular 
disease, congenital heart diseases 1. Cardiovascular 
disease can also be associated with tooth loss. 

Edentulism is the condition of being toothless due 
to loss of tooth. Edentulousness is caused by various 
factors. It is caused due to periodontal problems, caries, 
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extraction due to poor prognosis of tooth2. Sometimes 
edentulousness can also be associated with systemic 
disorders like diabetes, hypertension, or cardiac 
problems. Several studies were done to determine the 
association between systemic diseases and tooth loss 
3,2,4.

Some studies have stated that it can be due to poor 
nutritional status or inflammatory responses associated 
with past periodontal diseases 5. The main etiology behind 
tooth loss is periodontal diseases. A dental plaque marks 
the beginning of periodontal irritation and different 
elements (which include systemic and nearby factors) 
can affect the prevalence and severity of periodontal 
diseases 6. The periodontal diseases and tooth loss can 
be due to systemic diseases also. Sometimes tooth loss 
can occur due to drug overdose 7,2. 

One of the main objectives in selecting and 
arranging artificial teeth is to produce a prosthesis that 
defies detection 8. Removable dentures replace missing 
natural teeth thereby restoring function and aesthetics 
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it may be partial or completely edentulous patients. 
Complete denture is used as treatment of edentulousness 
9. Recently fi xed prosthesis is more popular than 
removable prosthesis due to comfort, function and 
aesthetics 10 and the implants are getting more popular 
in terms of fi xed prosthesis it may be complete or partial 
edentulousness but its success depends on many factors 
one of its success depends on its marginal fi t 11 and 
abutments retaining the superstructure or prosthesis 12. 
Similarly in cases with severe bony defects grafting is 
required before implant placements but alternatively lip 
bumpers help in covering up the defect 13,14. In treatment 
aspect implant 15,16 and all ceramic restorations 17 18 are 
widely used but in case of compromised periodontium, 
RPDs and Complete dentures are widely used. Though 
so many treatment options are available, knowledge on 
every aspect is very much essential. In this study we are 
going to assess the prevalence of cardiovascular diseases 
among Complete denture (CD) patients. 

Materials and Methods

The present study is a retrospective study. Patient 
records were collected by complete analysis of data of 
86000 patients who visited Saveetha Dental College and 
Hospitals in between March 2019 to March 2020. The 
sample size for the present study was 421 patients who 
underwent CD treatment. The required data (patients 

wearing complete denture, their age, gender, treatment 
and medical history) were extracted from the patient’s 
records and reviewed. The patients were grouped into 
3 on the basis of age as 30-50 years, 51-70 years and 
above 71 years. The collected data were transferred to 
SPSS for analysis. Chi square test was used to detect the 
signifi cance between age, gender and history of cardiac 
problems in Complete denture patients. p value less than 
0.05 was considered to be statistically signifi cant. The 
data was analysed and tabulated. 

Results and Discussion 

Patients were segregated according to their age and 
gender. Patients were grouped according to their age as 
30-50 years, 51-70 years and above 71 years [Figure 
1]. Among 421 patients, 252 were males and 169 were 
females [Figure 2]. We found that only 1.19% of patients 
were affected with cardiac problems [Figure 3] and all 
of them are males [Figure 5]. No female patients were 
affected with cardiac problems [Figure 5]. Among those 
1.19% patients, 0.71% of patients between the age group 
51-70 years were affected with cardiac problems [Figure 
4]. We compared age with cardiac problems and found 
that it is not signifi cant (p>0.05) [Figure 4]. Similarly we 
compared gender with cardiac problems and found that 
it is also not signifi cant (p>0.05) [Figure 5]. From the 
results we found that cardiac problems are less prevalent 
in Complete denture patients. 

Figure 1: Frequency distribution of different age groups. X axis denotes age group and Y axis denotes 
number of complete denture patients. Blue denotes 30-50 years, orange denotes 51-70 years, green denotes 

above 71 years. 14.73% were between 30-50 years, 70.31% were between 51-70 years, 14.96% were above 71 
years. Majority of the patients affected with cardiac problems were between 51-70 years of age (0.71%). 
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Figure 2: Frequency distribution of gender. X axis denotes gender and Y axis denotes number of complete denture 
patients. Blue denotes males, pink denotes females. 59.86% were males and 40.14% were females. Male population is 

more commonly affected with cardiac problem (1.19%). 

Figure 3: Frequency distribution of history of cardiac problems. X axis denotes history of cardiac problems 
and Y axis denotes number of complete denture patients. Blue denotes patients with cardiac problems, 
red denotes patients without cardiac problems. From the above graph we found that 1.19% of complete 

denture patients were affected with cardiac problems whereas 98.81% of complete denture patients were not 
affected with cardiac problems. Thus cardiac problems are less prevalent in complete denture patients. 
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Figure 4: Bar chart representing the association between age and history of cardiac problem. X-axis denotes 
age and Y-axis denotes number of complete denture patients. Blue denotes complete denture patients with 
cardiac problems, red denotes complete denture patients without cardiac problems. Patients between the 
age group 51-70 years (0.71%) were more commonly affected with cardiac problems. None of the patients 

between the age group 30-50 years were affected. Chi square test was done and the association between age 
group and history of cardiac problem was found to be statistically not signifi cant. p value obtained is 0.230 
which is statistically not signifi cant (p>0.05). Though it is statistically not signifi cant, we found that patients 

between 51-70 years were commonly affected by cardiac problems. 

Figure 5: Bar graph representing association between gender and history of cardiac problem. X-axis denotes 
gender and Y-axis denotes number of complete denture patients. Blue denotes the complete denture patients 
with cardiac problems and red denotes the complete denture patients without cardiac problems. Males were 
predominantly affected by cardiac problems (1.19%) and there is no sign of cardiac problem in females. Chi 

square test was done and the association between gender and history of cardiac problem was found to be 
statistically not signifi cant. p value obtained is 0.065 which is statistically not signifi cant (p>0.05). Though it 

is statistically not signifi cant, we found that male patients were commonly affected by cardiac problems. 
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Similar studies were done by other researchers. In 
the study conducted by Taraszkiewicz - Sulik Katarzyna 
et al they reported that age is not statistically significant 
and males are more prevalent, similar to the present 
study 19. In the study conducted by Fei Cheng et al, they 
found a stronger association between tooth loss and 
cardiovascular disease, contrary to the present study; 
they also found that males are more prevalent, similar to 
the present study 20. 

In the study conducted by Dr.M.Vijay Anand et al, 
they found that cardiac problems are second prevalent 
21. A study conducted by Hosseini et al showed that 
edentulism is more common in patients with diabetes and 
heart disease 22. A cross-sectional study conducted by 
Ozturk Tonguc Maine et al showed that cardiac disorders 
and endocrine disorders were observed significantly 
higher in patients with tooth loss 23. The study conducted 
by Bahekar et al showed that patients with periodontitis 
have higher risk of developing Coronary heart disease 24. 

Tooth loss is associated with an increased risk 
of vascular diseases like coronary heart disease and 
cerebrovascular disease. Tooth loss may lead to 
dietary pattern change, resulting in an increased risk of 
hypertension because the change of dietary pattern may 
be associated with hypertension 25,21. Hypertension may 
be a risk factor linking tooth loss and vascular disease in 
postmenopausal women 26. 

Tooth loss is also independently associated with 
aortic valve stenosis 27. Some studies showed that 
edentulousness causes poor masticatory function and 
this may be a reason behind systemic diseases due to 
poor nutritional status 28. In the study conducted by 
Hsin-Chia Hung et at, they found that men with tooth 
loss are at higher risk of coronary heart disease 29. Some 
studies showed that tooth loss is associated with diabetes 
mellitus, cardiovascular disease or a combination of 
both 30. Some studies showed that oral diseases like 
gingivitis, denture sore mouth can cause cellulitis which 
may lead to heart disease 31,32,18. 

Conclusion

According to the present study, we found that cardiac 
problems are less prevalent in complete denture patients. 
Cardiac problems were mostly observed in the age group 
of 51-70 years and common in male population. The 

present study includes only a small sample size and it 
is a single centered study. In future, the present study 
can be done with a larger population with other systemic 
diseases included. 
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Abstract
Regressive changes of the teeth include a variety of alterations in the dental tissues, mechanical tear and 
wear of tooth is a consequence of both pathological and physiological means. Tooth surface loss can be 
classified primarily as attrition, abrasion, abfraction and erosion. To assess the prevalence of attrition, 
abrasion, erosion and abfraction among patients visiting private college hospital in Chennai. Data of the 
patients retrieved was from the dental records of the hospital. Patients with attrition, abrasion, erosion 
and abfraction were shortlisted. Total study sample, n=7300 patients. Data was tabulated in excel and 
statistically analysed. From the statistical analysis, it was significant that the most prevalent type of tooth 
wear was attrition(49.7%), followed by abrasion(48.3%), erosion(1%) and abfraction(0.97%) (chi square 
test- p-value= 0.000- significant). Within the limitations of this study, it showed that there was a significant 
prevalence of attrition followed by abrasion, erosion and abfraction with a male predilection, predominantly 
between the age group of 41-60 years, reported to private college hospital in Chennai. 
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Introduction

Regressive changes may not be necessarily related 
etiologically or pathologically, some of the changes 
may be due to general aging process or result of injury 
to the tissues 1. Mechanisms most often occur together, 
each acting at different intensity and duration in a 
continuously changing salivary medium, producing 
immensely variable patterns and degrees of wear. Tooth 
wear is defined as a loss of dental hard tissue by a 

chemical or mechanical process not involving bacteria 
2. Tooth wear can be the result of a natural aging process 
3,4 and be imperceptible to the majority of the patients. 
Some patients may experience tooth hypersensitivity 
and sometimes tooth wear may extend to the pulp. It 
has an impact on oral pain levels, dental appearance and 
function5. There are some other factors that contribute to 
tooth wear like dietary factors and environmental factors 
6. 

Attrition is defined as the wear process of the tooth 
tissue by direct tooth to tooth contact 7. Attrition can 
be seen on cusps and grinding surfaces during empty-
mouth grinding movements as in parafunctional habits 
like bruxism, several factors are reported to cause the 
awareness of attrition. Some of them include porcelain 
opposing natural teeth, occlusal collapse due to posterior 
support and any other abnormality 8.

DOI Number: 10.37506/ijfmt.v14i4.12495
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Abrasion is a type of non carious cervical lesion 
characterised by loss of tooth tissues with different 
clinical appearance 9. It is caused by the sliding or 
rubbing of abrasive external objects against the tooth 
surface. The factors that cause abrasion include use 
of an abrasive toothpaste, hard bristles and a vigorous 
brushing technique 10. This may also be caused by the use 
of toothpicks and miswaks, as well as consumption of 
abrasive foods. Hypersensitivity is not usually reported 
in case of abrasion due to the formation of a mechanical 
smear layer that blocks the exposed dentinal tubules 11. 

Abfraction is a type of tooth surface loss believed 
to be caused by tensile stress generated from non-axial 
cyclic occlusal forces. Abfraction is the wear of hard 
tooth substance which is pathological, caused due to 
biomechanical loading forces; such loss is thought to be 
the result of flexure and chemical fatigue degradation 
of enamel and dentin at some point distant from the 
actual location of loading 12. Some of the factors that 
cause abfraction are location, magnitude, duration and 
frequency of forces. The theory of abfraction is that the 
tooth flexure in the cervical area is caused by tensile 
stresses and compressive occlusal forces and results 
in microfractures of the hydroxyapatite crystals of the 
enamel and dentin with further deformation of the tooth 
structure 13. 

Erosion is the progressive loss of dental hard tissue 
caused by acids from non bacterial, intrinsic or extrinsic 
sources. Erosion occurs due to high consumption of 
foods or drinks containing a variety of acids such as those 
from citrus and other fruits, fruit juices (citric acid) , soft 
drinks, urine and other carbonated drinks (carbonated 
acid and other acids) are the dietary causes14. The few 
cases of industrial and environmental erosion has been 
reported and associated to processes in the workplace 
(e.g. battery factories), which produce acid fumes or 
droplets and leisure activities such as swimming in 
chlorinated swimming pools 15. 

Keeping in mind these implications it would be 
important to develop preventive strategy guidelines for 
clinical practise which will be useful for all practising 
clinicians and also to the people in society 16,17,18,19 
and to create awareness about the prevalence of the 
tooth surface loss, causative factors, symptoms, clinical 
presentation and treatment 20,21,22,23. It is imperative 

to understand the incidence and prevalence of disease 
processes in the oral cavity so that it would be an 
indicator of the needs of the community 24,25,26,27. The 
aim of this study was to evaluate the prevalence of type 
of tooth surface loss like attrition, abrasion, abfraction 
and erosion in different groups of age, gender and tooth 
which are commonly affected . 

Materials and Methods

In this study a total of n=7300 patients of different age 
groups and genders visiting the hospital were considered. 
This study was conducted as a university setting 
including predominantly South Indian population. The 
approval for this study was provided by the institutional 
ethical board. This was a retrospective study in which 
the data of patients from June 2019 to April 2020 of all 
age groups and gender were collected from the dental 
records. Each tooth of 7300 patients were analysed for 
tooth surface loss. Total number of teeth analysed was 
44011. All the cases were approved and verified by 
an external reviewer and cross verification was done 
using a photographic method to eliminate the errors 
made while recording. Inclusion criteria included the 
patients with attrition, abrasion, erosion and abfraction 
who visited the hospital for treatment. Exclusion criteria 
included the patients without attrition, abrasion, erosion 
and abfraction. Repeated and incomplete data of patients 
were also excluded. 

The independent variables of this study were name, 
age, gender, ethnicity, number of teeth, occupation, 
systemic conditions, external factors like brushing, 
abrasives, beverages etc., Dependent variables were 
attrition, abrasion, erosion and abfraction. The data 
obtained was tabulated in excel and imported to SPSS 
by IBM software with variables defined. Analysis of this 
study was done using a statistical test Chi Square. 

Results and Discussion

Out of the total patients visiting the hospital, n= 7300 
patients were found to have tooth wear like attrition, 
abrasion, erosion and abfraction. The prevalence of 
attrition was found to be 49.7%, abrasion was 48.3%, 
erosion was 1% and abfraction was 0.97%. Therefore 
attrition was the most prevalent followed by abrasion, 
erosion and abfraction was the least prevalent (graph 1) 



Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4      5635

. Out of the total patients, 67.7% were males and 32.3% 
were females. In which higher incidence of tooth surface 
loss was seen in males patients in comparison with 
female patients (graph 3) 

Tooth wear prevalence between 7 to 20 years were 
0.6%, 21 to 40 years were 22%, 41 to 60 years were 
57%, 61 to 80 years were 20% and 81 to 91 years were 
0.4%. Therefore higher incidence of tooth surface loss 
was seen in patients with 41 to 60 years of age followed 
by 21 to 40 years of age, 61 to 80 years of age, 7 to 20 
years of age and the least prevalence was seen in 81 to 
91 years of age (graph 2). 

The teeth prevalence of abfraction was maxillary 
incisor(9.6%), maxillary canine(9.6%), maxillary 
premolar(32.8%), maxillary molar(15.3%), mandibular 
incisor(3.8%), mandibular canine(3.5%), mandibular 
premolar(18.9%) and mandibular molar(6.4%). From 
the above, it was evident that abfraction was most 
commonly seen in maxillary premolars (graph 4) (chi 
square test- p-value= 0.000- significant). The teeth 
prevalence of abrasion was maxillary incisor(7.4%), 
maxillary canine(10.1%), maxillary premolar(31.4%), 
maxillary molar(10.9%), mandibular incisor(2.8%), 
mandibular canine(3.3%), mandibular premolar(28.4%) 
and mandibular molar(5.8%). From the above, it showed 
that abrasion was most commonly seen in maxillary 
premolars (graph 5) (chi square test- p-value= 0.000- 
significant). The teeth prevalence of attrition was 
maxillary incisor(8.9%%), maxillary canine(4.8%), 
maxillary premolar(9.6%), maxillary molar(12.3%), 
mandibular incisor(21%), mandibular canine(9.7%), 
mandibular premolar(15.2%) and mandibular 
molar(18.5%). From the above, it showed that attrition 
was most commonly seen in mandibular incisors 
(graph 6) (chi square test- p-value= 0.000- significant). 
The teeth prevalence of erosion was maxillary 
incisor(40.2%), maxillary canine(12.2%), maxillary 
premolar(10.4%), maxillary molar(3.8%), mandibular 
incisor(10.8%), mandibular canine(5.4%), mandibular 
premolar(9.7%) and mandibular molar(7.4%). From the 
above, it showed that erosion was most commonly seen 
in maxillary incisors (graph7) (chi square test- p-value= 
0.000- significant). The Chi Square test results showed 
that the study was found to be statistically significant 
with p value less than 0.05 (table 1). 

Tooth surface loss is the dental hard tissue loss from 
the surfaces of the teeth. Attrition, erosion, abfraction 
and abrasion usually cause alterations of the tooth 
surface and manifest as tooth wear. These act by distinct 
progressions and exhibit unique clinical characteristics 
28. In the current study, prevalence of tooth surface loss 
based on gender was observed to have a higher male 
predilection. Tooth surface loss was higher in incidence, 
especially in males (67.7%) than females (32.3%). This 
is in concordance with the study done by Mithra 2018, 
that stated that male population showed higher tooth 
wear compared to the female population 29. The study 
conducted by Joana 2010 also supported our study stating 
that high prevalence of tooth wear observed among 
males 30. Hugoson also stated that men presented with 
more teeth with surface loss than women 31. Our study is 
in concordance with the previous literature. This could 
be attributed to male predominance in the geographic 
limitation, aggressive habits and certain habits 
pertaining to males like increased compressive forces, 
industrial erosion, vigorous brushing technique, alcohol 
consumption , tobacco chewing 32 and parafunctional 
habits. Abfraction and abfraction are most prevalent in 
maxillary premolars, erosion in maxillary incisors and 
attrition in mandibular incisors in this study. According 
to the study conducted by Marcelle 2016, incisor and 
premolar are the most commonly affected teeth which 
is in concordance with this study and he also stated that 
tooth wear is more prevalent in mandibles. This is due 
to the increased occlusal and compressive forces in the 
premolars and molars and increased edge to edge contact 
in the anteriors 33. 

In relation to the occurrence of tooth surface loss 
among different age group, maximum occurrence of 
tooth surface loss was seen in the age group between 
41-60 years of age with 57%, followed by 21 to 40 years 
of age (22%), 61 to 81 years of age (20%), 7 to 20 years 
of age (0.6%) and least tooth surface loss prevalence 
was seen in age group greater than 81 years (0.4%). 
This result was in concordance with a study done by 
Mithra 2018, who reported that tooth wear was more 
prevalent in the age group of 40 to 60 years of age 29. 
Vant 2009 reported an increase in prevalence of tooth 
wear from 3% at the age of 20 years to 17% at the age 
of 70 years 34. Hugoson 1988 also reported an increase 
in tooth surface loss with age 31 and Nascimento 
2016 reported an increase in tooth surface loss as the 
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population ages 33. Bernhardt reported that mean wear 
scores increased from 0.6 among 20 to 29 years to 1.4 
in 70 to 79 years in a total score of 3 in which high 
scores indicate more severe levels of tooth wear. This 
shows that tooth wear score increases as the person’s age 
increases 35. Previous studies are in concordance with 
our study. This prevalence in aged people may be due to 
the teeth retained for a longer time but this prevalence 
which is increasing with age drops after the age of 60 
years. This may be due to the increased missing teeth in 
older people and decreased number of patients seeking 
dental care with patients greater than 60 years. There is 
a study that explains the prevalence of tooth surface loss 
in younger people. According to Ayesha, prevalence of 
tooth surface is increasing and younger people are said 
to be at higher risk 36. 

Establishing the prevalence of different types of 
tooth surface loss, attrition was the most prevalent with 
49.7%, followed by abrasion (48.3%), erosion (1%) and 
abfraction (0.97%). This is in concordance with a study 
conducted by Mithra 2018, that revealed attrition in 29% 
out of 40.6% tooth wear patients, followed by abrasion 
in 23.7%, erosion in 4.6% and abfraction in 6.3% 29. 
There are scarce studies that discuss the prevalence 
of type of tooth wear and it is important to analyse 
the prevalence of tooth wear due to the increasing 
population and modern lifestyle. Erosion was higher in 
people consuming alcohol and soft drinks with gastric 
regurgitation. Attrition was significantly higher among 
tobacco chewers 37 and in patients with parafunctional 
habits such as bruxism. This can be utilised for patient 
education and increasing the awareness regarding tooth 
wear which is vital for arresting irreversible disease 
progress and well-being. This is because most of the tooth 
surface loss in patients is asymptomatic and patients are 
unaware of this condition. The photographic method 
of verification plays an important role in accuracy of 
this study 38. Most commonly revealed only on clinical 
examination by the dental practitioners. 

Tooth wear progression appears to occur at a 
relatively slow rate once the tooth wear has been 
diagnosed, this happens particularly where preventive 
advice of the practitioner has been successfully 
implemented. So, it is very much important for the dental 
practitioner to diagnose the tooth wear and implement the 
appropriate preventive measures 39. Topical application 

of fluoride has been known to provide protection against 
subsequent tooth wear. A neutral sodium fluoride gel 
or mouth rinse can be recommended which helps to 
combat acid damage. Mouth rinses with less pH value 
should be advised. Remineralizing toothpaste such as 
Enamelon is recommended as it is known to increase the 
surface hardness of teeth exposed to acidic substances 
and have a greater impact. Potassium containing 
toothpaste is appropriate for the management of dentin 
sensitivity 40. A reduction in the frequency and quantity 
of consumption of fruits, fruit juices, carbonated drinks 
or other acidic substances would be a beneficial advice. 
They also should be advised to limit their consumption 
of erosive foods or beverages. Increased intake of 
calcium products is known to decrease the erosion and 
promote re-hardening of enamel. The avoidance of 
aggressive tooth brushing, avoid swishing beverages 
in the mouth, avoid drinking acidic beverages through 
a wide bore straw, avoid abrasive toothpastes and 
refraining habits like pen or pencil biting will also help. 
In cases of nocturnal bruxism, a full coverage hard 
acrylic occlusal splint should be advised 41. The dentine 
bonding agent and fissure sealant application is helpful 
in providing a certain level of protection and decreasing 
dentin hypersensitivity 42. Medication can be used to 
reduce acid reflux and acid production like antacids. 
The primary goal for the tooth wear management of any 
patient is to prevent further pathological wear. In many 
cases of tooth surface loss, an early diagnosis followed by 
successful implementation of preventive measures may 
prove to be sufficient as a definitive management. So it 
is important to accurately assess and diagnose a patient 
presenting with tooth wear Majority of the cases can be 
successfully treated by preventative, passive measures 
which require long term maintenance and monitoring 43. 

The guidelines should include the symptoms, 
causes, clinical presentation, preventive measures and 
treatment of tooth surface loss in elegant, all respective 
languages and distributed widely which will decrease 
the prevalence of tooth surface loss and this study sets an 
pavement for the construction of guidelines. Limitation 
of this study was that it covers only limited parts of the 
south Indian population and it was an uni-centric study. 
To ascertain the results of this study, a multi-centric 
study should be done. Future scope is to increase the 
population size for better ethnicity and results. This 
study is used to analyse the prevalence of tooth wear and 
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to reduce the prevalence of this irreversible progression disease. 

 
Graph 1- Bar graph representing the prevalence of attrition,abrasion, erosion and abfraction. The x-axis 
represents attrition, abrasion, erosion and abfraction and y-axis represents the total number of teeth with 
attrition, abrasion, erosion and abfraction. There is a prevalence of attrition followed by abrasion, erosion 

and abfraction. 

 
Graph 2- Bar graph representing the age distribution of this study. The x-axis represents the age group 

and y-axis represents the number of patients with tooth wear. There is a prevalence of tooth surface loss in 
the 41-60 years age group in the spacing scale. 
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 Graph 3- Bar graph showing the gender distribution of this study. The x-axis represents the gender and 
y-axis represents the number of patients with tooth wear. There is a prevalence of tooth surface loss in males 

in this study. 

 

Graph 4- Bar graph representing the association between teeth and abfraction. The x-axis represents the teeth and 
y-axis represents the total number of teeth with abfraction. Chi square test was done and the association was found 
to be statistically signifi cant. Pearson’s Chi Square value: 2227.283, DF: 7, p value: 0.000(<0.05) hence statistically 
signifi cant. Abfraction is most commonly seen in maxillary premolars (32.8%). 

 
Graph 5- Bar graph representing the association between teeth and abrasion. The x-axis represents the teeth 
and y-axis represents the total number of teeth with abrasion. Chi square test was done and association was 

found to be statistically signifi cant. Pearson’s Chi Square value: 14510.210, DF: 7, p value: 0.000(<0.05) 
hence statistically signifi cant. Abrasion is most commonly seen in maxillary premolars (31.4%).
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Graph 6- Bar graph representing the association between teeth and attrition. The x-axis represents the teeth 
and y-axis represents the total number of teeth with attrition. Chi square test was done and association was 
found to be statistically signifi cant Pearson’s Chi Square value: 3641.525, DF: 7, p value: 0.000(<0.05) hence 

statistically signifi cant. Attrition is most commonly seen in mandibular incisors (21%). 

 
Graph 7- Bar graph representing the association between teeth and erosion. The x-axis represents the teeth 
and y-axis represents the total number of teeth with erosion. Chi square test was done and association was 

found to be statistically signifi cant. Pearson’s Chi Square value: 330.327, DF: 7, p value: 0.000(<0.05) hence 
statistically signifi cant. Erosion is most commonly seen in maxillary incisors (40.2%). 
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Conclusion

Within the limits of this study, attrition was the 
most prevalent condition. From the analysis, there was a 
significant prevalence of attrition followed by abrasion, 
erosion and abfraction with a male predilection, 
predominantly between the age group of 41-60 years, 
reported to the private college hospital in Chennai. 
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Abstract
Aphthous stomatitis is one of the most common conditions characterized by the repeated formation of benign 
and mouth ulcers (aphthae) in otherwise healthy individuals. The informal term canker sores is also used, 
mainly in North America, although this may also refer to any mouth ulcers. The case records of patients with 
aphthous stomatitis were assessed. The age, gender and the variant of aphthous stomatitis were recorded.
The association between the gender and the variant of apthous stomatitis was assessed by chi-square test. 
Following the data tabulation in excel, the statistical analysis was done with SPSS.A total of 84 patients in 
the age range between 6 years to 73 years were recorded. From the collected data it was observed that 69% 
of the samples were males and 31% were females. The most common variant noted was the minor aphthous 
stomatitis. There was no association between the age and the occurrence of aphthous stomatitis(P>0.05) but 
there was a positive correlation between the gender and clinical variant.(P<0.05) Hence from the study it 
was concluded that age is not a risk factor for the development of aphthous stomatitis but males were more 
commonly affected. 
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Introduction

Aphthous stomatitis is one of the most common 
conditions characterized by the repeated formation of 
benign and mouth ulcers (aphthae) in otherwise healthy 
individuals. The informal term canker sores is also 
used, mainly in North America, although this may also 
refer to any mouth ulcers.1The etiology of the disease is 
not clearly understood, although an immune mediated 
response is seen. Among the several etiological factors 
pointed out a few that are well established are nutritional 
deficiencies, hormonal changes,allergies and a genetic 

predisposition. Invariably stress is implicated as a major 
trigger factor in the causation of aphthous stomatitis. 
There have been numerous cases where aphthous 
stomatitis has been recorded in patients during the time 
of examinations.2

These ulcers have an episodic pattern of occurrence, 
healing and recurring. Clinically the ulcers are classified 
into three major subtypes namely, minor, major and 
herpetiform. Irrespective of the types all the ulcers occur 
in the non-keratinised mucosa with the buccal and labial 
mucosa being the most commonest sites. The minor 
ulcers are small with size being less than 1 cm and heals 
without scarring in less than a week. The major ulcers 
are larger than 1 cm and heals with scarring in a span 
of 20 days. The herpetiform aphthous occurs in crops of 
ulcers and heals in a weeks time.3

Patients with aphthous stomatitis usually exhibit no 
systemic symptoms or signs.There may be prodromal 
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symptoms such as burning, itching, or stinging,, which 
is often out of proportion to the extent of the ulceration. 
The pain with the ulceration may be worsened by 
physical contact, especially with certain foods and 
drinks. The pain is high in the initial days of formation 
of the ulcer and recedes as the ulcer heals. Lesions in the 
tongue have an impact on speaking and chewing which 
can be uncomfortable. The ulcers in the soft palate, back 
of the throat cause painful swallowing.4

The overall prevalence of the condition is 20% when 
compared to the general population with the onset in 
childhood or adolescence. The condition has a tendency 
to occur several times before gradually disappearing.. 
The ulcers typically begin as erythematous macules 
which develop into ulcers. The ulcers are covered with 
a yellow-grey fibrinous membrane that can be scraped 
away and surrounded by a reddish “halo”. The size, 
number, location, healing time and periodicity between 
episodes of ulcer formation are dependent upon the 
subtype of aphthous stomatitis.5The treatment options 
have ranged from the use of topical anesthetics for 
the control of pain to corticosteroids.6 Apparently 
corticosteroids are used in the management of several 
immune mediated conditions.7,8

Aphthous stomatitis has been associated with 
several other autoimmune diseases, namely systemic 
lupus erythematosus and inflammatory bowel 
diseases.9 No clear reason could be established for this 
association.5 Though the presence of ulcers in the oral 
cavity is a cause of concern, this ulcer has no malignant 
transformation potential. 10 Through genetic changes 
have been observed in the saliva of the patients, there 
is no malignant transformation potential.11 Apparently 
aphthous ulcers are seen in patients with poor oral 
hygiene.12,13 Several reports point to the fact of using 
nutritional supplements in the usage of management of 
aphthous stomatitis.14

The aim of this study is to assess the age and 
gender prevalence of apthous stomatitis.The objective 
of this study is to improve the evidence for improved 
understanding of the disease and plan further research 
and improve patient care. 

Materials and Methods

The archived patient records of the department of 

Oral Medicine and Radiology, Saveetha Dental College 
were collected and the data was assessed from the time 
period of June 2019 - April 2020. The total patients who 
had visited the Dental College during this time period was 
86000 and cases of aphthous stomatitis were identified 
and segregated. Ethical clearance was obtained from 
the Institutional Ethics Committee of Saveetha Dental 
College. The main advantages of this study were that 
the data was all prevalidated and the main disadvantages 
were that it was an unicentric study and only a single 
ethnicity of the population was studied.

The patient data were picked up from the case sheets 
and the variables recorded were the age, gender and 
clinical variant of aphthous stomatitis. The case sheets 
were reviewed by two observers. The random case 
sheets were verified by telephonic conversations with 
the patient.

The internal validity of the study was established as 
the data was collected from a verifiable and standardised 
database. The external validity is established as the data 
is from a clinical setup which is duplicatable.

Finally, after gathering proper information about 
aphthous stomatitis, the data was tabulated in Microsoft 
excel sheet. During analysis of the collected data, the 
independent variables were age, gender and dependent 
variable was the variant of aphthous stomatitis. Data was 
analysed using SPSS version24 and chi square test was 
done to check the association and a p value < 0.05 was 
said to be significant. 

Results & Discussion

The study had a total of 86 patients with aphthous 
stomatitis were recorded during the aforementioned time 
period giving a prevalence percentage of 1.5% among the 
total case sheets reviewed. The case sheets of 2 patients 
had discrepancies and the case sheets were eliminated 
from the study and the final sample size was 84. The 
age range of the patients was from 6 to 73 years, with a 
mean age of 31.95 years. The graph in Fig1 shows the 
age distribution of patients, divided into smaller groups 
where 21-40 had the highest number of patients. A 
gender based distribution of the disease shows the males 
were most commonly affected.Fig 2. Analysing the age 
and the occurrence of apthous stomatitis it was found that 
minor was the predominant type in all age groups but it 
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was not statistically signifi cant(P>0.05)Analysing the Clinical variants of aphthous stomatitis shows that the most 
common type of aphthous stomatitis was minor aphthous stomatitis 91.7%, followed by major aphthous stomatitis 
7.1% and herpetiform 1.2%. An association between the gender and the clinical variant of apthous stomatitis reveals 
that in minor apthous 52 patients were males while only 25 were females. In the major variant 5 were males and 1 
female patient was recorded. In herpetiform variant only 1 male patient was seen. A chi-square analysis reveals males 
were the most commonly affected gender.(P<0.05) Fig 4 

Figure 1: Graph showing the age distribution of patients.x-axis gives the age and y-axis gives the percentage 
The maximum number of cases were seen in the age range of 21-40 years. The mean age of the sample was 

31.95 years.

Fig 2: Pie chart showing the gender distribution of patients. Blue colour represents the males and the group 
had 58 patients while green represents the females which contained 26 patients. 
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Fig 3: This Clustered bar graph represents the association between the percentage of patients according to 
the clinical variant and the age group. X axis represents the variants and Y axis represents the percentage. 
The orange colour represents the age group 1-20, red colour represents 21-40, beige colour represents 41-
60 and purple represents 61-80. The age group of 21-40 had the highest number of patients(55), in which 

51 were minor apthous, 3 major apthous and 1 herpetiform apthae. When the association between the 
variants and the age group was assessed, (chi square -3.279 , df-6, p-0.07 (p>0.05)) implying the age was not 

associated with the development of apthous stomatitis

Fig 4: This Clustered bar graph represents the association between the number of patients according to the 
clinical variant and the gender. X axis represents the variants and Y axis represents the percentage. The 

blue colour represents the males and green colour the females. The minor variant had a total of 77 patients, 
major had 6 patients, and1 patient with herpetiform variant. Chi square test was done and it was found to 
be statistically signifi cant (chi square value- 1.104, df -2;p-0.034). Males had a higher prevalence of apthous 

stomatitis. 
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 Aphthous Stomatitis is the most common and 
painful ulcerative condition occurring in the oral cavity. 
The amount of pain as quantified by the pain measuring 
scales like visual analogue scale, numerical rating scale 
reveals that the intensity of pain is much higher compared 
to the size of the ulcer. Though clinically there are three 
types of ulcers, the most commonest presenting variant 
is the minor aphthous stomatitis also known as stress 
ulcers. 15 Our study also shows that minor aphthous 
stomatitis is the most commonest variant of apthous 
ulcer. 

There are several episodes of ulcer occurring. With 
severe disease there is virtually constant ulceration 
and may cause debilitating chronic pain and interfere 
with comfortable eating. In severe cases, this prevents 
adequate nutrient intake leading to malnutrition and 
weight loss.15,16The reason is not fully clear, but it is 
thought to be multifactorial. Aphthous stomatitis is not 
a single entity but rather a group of conditions with 
various causes. There have been several attempts to 
identify the causative organisms but have gone in vain. 
But aphthous stomatitis appears to be non-contagious, 
non-infectious, and not sexually transmissible. The 
mucosal destruction is thought to be the result of a T 
cell mediated immune response which involves the 
generation of interleukins and tumor necrosis factor 
alpha. Mast cells and macrophages are also involved, 
secreting TNF-α along with the T cells. When early 
aphthous ulcers are biopsied, the histologic appearance 
shows a dense inflammatory infiltrate, 80% of which is 
made up of T cellsPersons with aphthous stomatitis also 
have circulating lymphocytes which react with peptides 
91–105 of heat shock protein 65–60, and the ratio of 
CD4+ T cells to CD8+ T cells in the peripheral blood of 
individuals with aphthous stomatitis is decreased.5

In a study in the Swedish population, it was shown 
that aphthous ulcers commonly occurred in the high 
school and young college students which primarily 
means it is a disease seen in the second and third decade 
of life.However the study did not mention of the type 
of aphthous ulcers noted in the sample. The ulcers 
occurring in this age group self healed in about 5-8 days 
time which means that the ulcers belonged to the minor 
aphthous stomatitis.17 The study findings are almost 
matching the results of our study were the minor variant 
of apthous seems to be the most common variant.

In an epidemiologic study analysing 20,333 people 
the incidence of aphthous stomatitis was 1.7%. 17 This 
study results are in line with the results obtained in 
our study. Further the study had also shown that there 
was a decrease in the incidence of aphthous ulcers in 
patients who were smokers. Our study results also seem 
to be matching the results of the study. The reason for 
the decrease in the incidence of aphthous stomatitis 
in smokers is due to the increased keratinization of 
the mucosa which renders the tissues more resilient 
to aphthous stomatitis.18 There have been reports 
of aphthous ulcerations co-existing with other oral 
potentially malignant disorders.19 

Gurkan et al. in 2015 had analysed case records from 
2008 to 2019 of pediatric patients and had reported that 
120 patients below the age of 18 years had developed the 
disease.The mean age in his exclusive pediatric study was 
9.6 years. The mean duration of the disease as aphthous 
stomatitis has a tendency to occur, heal and recur was 
3.6 years. His study also had shown that minor aphthous 
stomatitis was the most commonest variant. Their study 
had reported a significant association between aphthous 
stomatitis and some systemic problems. The most 
commonest treatment used in their study was the usage 
of topical anesthetics. Topical corticosteroids was the 
second most commonest drug used in the management of 
aphthous stomatitis.20 The occurrence of minor aphthous 
as the commonest variant is relatable to our study where 
we have also arrived at the similar finding.

Most studies had reported that topical anesthetics 
were the commonest drugs used in the management 
of aphthous stomatitis, however topical steroids have 
been used in the management of major aphthous 
stomatitis. Nevertheless, corticosteroids are used in the 
management of immune mediated disorders to reduce 
the inflammation.7,8 Apart from this several studies had 
pointed that the usage of nutritional supplements like 
Vitamin C and B complex also have a protective role 
in the management of aphthous stomatitis.21 There have 
been no malignant transformations reported in aphthous.

Though this study is done from an Institutional 
database which may show that the data is from a single 
centre, there have been several case series and studies in 
the past published from this database which have proved 
the versatility and the high usefulness of the data set.22–25 
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Conclusion 

In conclusion it is established that aphthous ulcers 
are one of the most common ulcers of the oral cavity 
which do not have any malignant transformation 
potential.Further the most common variant of apthous 
ulcer is the minor variant of apthous ulcer. Though 
a majority of cases of aphthous ulcers are seen in the 
second and third decade of life, our study results as well 
as literature evidence are unable to predict any sort of 
an association between age and apthous ulcer. However 
significantly a higher prevalence of apthous ulcer were 
seen in the males. The need of the hour would be to 
develop newer drugs which could probably reduce the 
recurrence potential of the disease. 
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Abstract 
Oral habits are learned patterns of muscle contraction and have very complex nature. Persistent oral habits 
beyonds normal age of children have been considered as a significant factor that can lead to malocclusions. 
A total of 86000 case records between June 2019 to march 2020 were screened and evaluated in which 
18656 children less than 18 years were taken into our study. Chi square test was done to estimate the 
relationship between oral habits with age and gender. The results showed that the overall prevalence of oral 
habits among children were 3.9%. The highest prevalence rate of oral habits was tongue thrusting (43.5%) 
followed by thumb sucking (39.1%) and lip biting (17.4%) respectively. Chi square test was done in between 
age and type of oral habits and the p value was 0.025< 0.05 was termed to be statistically significant. Within 
the limit of our study, oral habits were detected in less than quarter of the examined population. There was a 
significant difference for age wise prevalence of oral habits, with younger people indulging more oral habits 
than elders. Among the types of oral habits, tongue thrusting was the commonest oral habits indulged among 
the children. 

Keywords: Thumb sucking, tongue thrusting, lip biting, malocclusion, children. 

Introduction 

Oral health plays an important role in the general 
well-being of an individual and there is a strong 
relationship between dental neglect and oral health 1. 
Habits can be referred to as repetitive action that is being 
done unconsciously. Repetitive behavior is common in 
the infantile period and most of the children started and 
finished the habits spontaneously. Oral habits also are 
learned patterns from muscle contraction and it has very 
complex nature. They can be associated with hunger, 
sleep, anger, tooth eruption or fear. These types of oral 
habits might be non-nutritive sucking such as thumb 
sucking, finger sucking and tongue thrusting. These 

habits eventually can cause damage to dento-alveolar 
structures 2. The most common oral habit was thumb 
sucking. The prevalence for thumb sucking was high 
and it was between 13% to 100% in some societies but 
it decreased as age increased and these habits mostly 
should be stopped by the age of 4 years old 3. There is 
correlation between child nutrition, sucking habits and 
level of education among patients 4. 

Thumb sucking can be categorised as two types 
which are active and passive thumb sucking. In active 
thumb sucking, presence of heavy force by muscles 
during sucking can cause position of permanent teeth 
and shape of mandible to be affected if it continues for a 
long period of time 5). In passive thumb sucking, no force 
was involved during sucking so no changes in skeletal 
or mandible. If this habit has stopped by the age of 5 
years, dental changes would be converted automatically. 
These habits can lead to negative effects such as open 
bite, overjet and many more. Tongue thrusting normally 
occured due to delayed transition between infantile and 
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adult swallowing patterns. Usually, it will be started 
around the age of 2 years and by the age of 6 years, 50% 
of the transition would have been completed. Tongue 
thrusting may also lead to open bite, cross bite, overjet 
and class II malocclusions6. Our previous research 
published using endodontics files for obturation quality, 
have followed the same methodology 7,8,9,10,11,12,13,14. 
In children with habits, they are more prone for 
malocclusion due to increased overjet, which can result 
in dental trauma 15,16,17,18. Children in this group show 
more prevalence of habit and dental caries, therefore 
habits need to be diagnosed and corrected while fluoride 
can help in prevention of caries 19,20,21. 

Review of the previous literature on oral habits 
among children showed a wide range of prevalences 
existing between populations, races, and countries 
and it is yet to be believed that this difference is due 
to the various factors such as gender, rank of the child 
in the family,methods of feeding, socioeconomic status 
and education 22. In addition, it has been reported that 
the prevalence of oral habits are rising in recent times, 
probably due to the change in the family and social 
environment. The relative prevalence of oral habits 
among children in India had been reported to be as 
low as 3% in North India and 30% in South India2324. 
Owing to this factor, the current study aims to evaluate 
prevalence of oral habits based on age and gender. 

Materials and Methods 

A total of 86000 case records between June 2019 to 
march 2020 were screened and evaluated in which 18656 
children less than 18 years were taken into our study. 
Children diagnosed with some oral habits and who met 
our inclusion criteria were taken for detailed examination 
(46). Complete case reports were taken into this study. 
Incomplete case records were eliminated.Sampling bias 
minimised by verifying absence or presence of oral 
habits in case report. All datas was verified by a single 
trained examiner. A university set up was selected for 
this study which provided easy accessibility to data and 
provided a population with similar ethnicity sample 
population with similar ethnicity. Sample population 
included in this study were patients having oral habits. 

Approval for this study was obtained from the 
institutional ethical committee (IEC) with approval 
number of SDC/SIHEC/2020/DIAS DATA/0619-

0320. Case records were retrieved from dental hospital 
management systems in which records of all patients 
from initial to last were chronologically added. Data 
was verified. Data regarding age, gender, presence or 
absence of oral habits were retrieved and tabulated in 
Microsoft Excel. All data was then transferred to excel 
tabulation and SPSS importing were done. In SPSS 
software, independent variables such as gender and age 
were confirmed. Dependent variables were whether 
patients had oral habits or not. Calculations were done 
in Excel Sheets. Tables and bar charts were obtained. 
Chi square test was done in between age and type of oral 
habits and the p value was 0.025< 0.05 was termed to be 
statistically significant . 

Results and Discussions

A total of 1168 completed case records which met 
inclusion criteria were analysed. A total of 46 patients, 
26 male ( 56.5%) and 20 females (43.5%) showed one 
or the other kind of oral habits. Overall prevalence is 
3.9% which is in contrast if compared to the current 
population, Albanese schools children and Brazilian 
school children with 2617 subjects 25 showed much 
greater prevalence of oral habits (87.4%). This finding is 
similar to study from 26 which reported a low prevalence 
of oral habits in Nigerian children with a percentage 
value of 9.9%. There were several other studies done 
within Indian subcontinent that quote a lower prevalence 
of oral habits in different population groups can be either 
due to the difference in the calibration of technicality of 
the population being examined or geographic location 
where population is based or the variation in sample size 
of the examined population . 

In this study, we have observed that there was 
statistically significant between age and type of 
oral habits (p value was 0.025 <0.05). Based on the 
relationship between age and type oral habits, it could be 
seen that most of the younger group of children age 7-10 
years old experienced tongue thrusting more than other 
types of oral habits with a percentage of 28.26% . Thumb 
sucking and lip biting was less frequently experienced by 
the younger children. Elder group of children aged 11-17 
years frequently having thumb sucking habits ( 21.74% 
) and tongue thrusting as the second most frequent type 
of oral habits [Bar chart 1]. Gender wise distribution of 
oral habits was depicted in [Bar chart 2]. For females, 
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tongue thrusting was the commonest type of oral habits 
with a percentage value of 23.91% followed by thumb 
sucking ( 13.04%) and lip biting (6.52%) respectively. 
For male populations, it can be observed that thumb 
sucking(26.0%) was the commonest type of oral habits 
developed among them followed by tongue thrusting 
(19.57%) as the second highest and lip biting (10.87%) 
as the third highest. 

Distribution of type of occlusion based on Angle 
classification among gender was shown in [Bar chart 3]. 
There is no difference in terms of prevalent in class II 
division I among male and female populations . In terms 
of class I, it can be revealed that male populations are 
higher than female populations with a percentage value 
of 47.83% and 34.78% respectively. Based on frequency 
tables 1, it can be seen that younger children which are 
below 10 years of age showed higher prevalent towards 
oral habits compared to elder populations. [Figure 1] 
shows that male populations with a percentage of 56.5% 
were commonly developing oral habits compared to 
female populations (43.%). Based on [Figure 2], tongue 
thrusting habits (43.5%) were the commonest types of 
oral habits followed by thumb sucking with a percentage 
value of 39.1% and lip biting (17.4%) respectively. 

The level of education or knowledge among patients 
plays an important role in controlling deleterious oral 
habits among children. Other than this factor, socio 
economic condition of the population also contributed 
to this habit. The fact that oral habits are the causation of 
lack of social and emotional security can be correlated to 
the low socioeconomic group of parents . The degree of 
modernisation and ability of the child to cope with such 
society without mental tension can be the significant 
factor in determining presence or absence of the habits 

as oral habits also can act as stress relievers. Based 
on the present study, the highest prevalence rate was 
registered for tongue thrusting (43.5%) followed by 
thumb sucking (39.1%) and lip biting (17.4%). This 
sample is similar to study from Vishnoi et al27 who 
reported that tongue thrusting habits have the highest 
prevalence. Contrastingly, lower prevalence of tongue 
thrusting was noted in different population groups28. 

The tongue thrusting habits is known to cause 
functional imbalance in the oral cavity therefore possibly 
causing development of malocclusion 29. The prevalence 
of thumb sucking in current study is 39.1% . Thumb 
sucking and lip biting were reported less frequently 
compared to the tongue thrusting and the results of 
current study are in agreement with this finding 26. Even 
though prevalence is low but there are still warrants 
the need for further monitoring as thumb sucking is 
known to cause anterior open bite, posterior crossbite 
tendency in developing malocclusion. On considering 
the gender wise distribution of oral habits, statistically 
nonsignificant differences were found between male 
and females populations 27. Few studies in contrast with 
our findings where they found greater prevalence of 
oral habits in females rather than male populations 30. 
There was a statistically significant difference in the age 
wise prevalence of oral habits such as tongue thrusting, 
thumb sucking and lip biting . These habits were more 
prevalent in younger children. However this finding 
was in contrast with study from 27 which stated that 
these habits are more prevalent in the older age group 
children than younger one. The limitations of this study 
is that the sample size is small. Therefore, it does not 
provide results for the entire population. Since it was a 
retrospective study, there was also possible manual error 
during data collection. 
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Bar chart 1 represents association between gender of children and types of oral habits where blue colour 
denotes tongue thrusting, green colour denotes thumb sucking and light brown denotes lip biting. X axis 
represents the gender of the children and Y axis represents the number of children. Chi square test was 
done and the association between gender and oral habits were found to be not signifi cant. P value was 
0.377(>0.05). It can be concluded that males experience oral habits more than females although not a 

signifi cant association. 

Bar chart 2 represents association between age of children and types of oral habits where blue colour 
denotes tongue thrusting, green colour denotes thumb sucking and light brown denotes lip biting. X axis 

represents the age of the children and Y axis represents the number of children. Chi square test was done 
and the association was found to be statistically signifi cant. P value was 0.025<0.05. It was observed that 
children aged 7-10 years old had a higher prevalence for oral habits than children aged 11-17 years old. 
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Bar chart 3 represents the association between age of children and Angle malocclusion where black colour 
denotes class I and red colour denotes class II division I. X axis represents the age of the children and Y axis 
represents the number of children. Chi square test was done and the association was found to be statistically 
not signifi cant. P value was 0.682(>0.05). Most of the children aged 7-10 years had class I compared to class 

II division I although not a signifi cant association. 
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Figure 1: The pie chart shows the distribution of oral habits among different genders of population 

where light purple denotes female and grey colour denotes male. It can be observed that 56.52% of male 
populations and 43.48% female populations had oral habits. It was noted that males had a higher prevalence 

rate for oral habits compared to females. 

 
Figure 2: The pie chart shows the distribution of type of oral habits among the sample size population 

where blue colour denotes tongue thrusting, green colour denotes thumb sucking and light brown denotes 
lip biting. It can be seen that 43.48% of them had tongue thrusting, 39.13% had thumb sucking and 17.39% 
had lip biting. It is noted that tongue thrusting was the commonest type of oral habits indulged among the 
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children compared to thumb sucking and lip biting. 

Conclusion

Within the limit of our study, oral habits were 
detected in less than quarter of the examined population. 
There was a significant difference for age wise 
prevalence of oral habits, with younger people indulging 
more oral habits than elders. Among the types of oral 
habits, tongue thrusting was the commonest oral habits 
indulged among the children. These findings warrant 
the need for educating children and parents about the 
negative effects from these habits. 
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Abstract 
The most commonly occurring type of keratosis would be tobacco pouch keratosis or smokeless tobacco 
associated keratosis, frictional keratosis, a chronic frictional keratosis on the buccal mucosa can lead to 
something called morscicatio buccarum. Although clinical features are very important and should be one 
of the important factors in diagnosis, epidemiology should also be considered while arriving at a concrete 
diagnosis. The aim of the present study was to retrospectively analyze the prevalence of different clinical 
variants of Keratosis in patients visiting Saveetha Dental College. Retrospective data of 195 patients was 
obtained and segregated. Inclusion criteria included that they should have visited the University between 
June 2019 and April 2020. Once the data was obtained and verified, it was statistically analyzed using SPSS 
by IBM version 20. Most common clinical variant was Tobacco pouch Keratosis (64.6%) followed by 
Frictional Keratosis (28.7%). Mean age of the patients was 37.40 + or -10.98 years. Tobacco pouch keratosis 
occurring most commonly in lower arch (67.46%) whereas the Frictional keratosis most commonly in 
relation to both arches (42.85%). All common in 21-30 years age group. Statistically significant correlation 
between the site of lesion and variant (p = 0.000) and between gender and variant (p=0.00 ) Increased Habit 
Prevalence as the number of Tobacco pouch Keratosis cases are greater. Further multicentered studies and 
awareness programs to help the society and prevent these lesions. 
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Introduction

Diagnosis of oral white lesions might be quite 
challenging. There are various recent trends 1,2These 
lesions represent a wide spectrum of lesions with 
different etiology and various prognosis. In recent 
years there has been development of various lesions3–6, 
developmental anomalies 7,8 and various malignancies 9. 
These changing trends can be attributed to the changes in 

lifestyle and practices10 11,12 . Although there are various 
modalities of treatment in recent times13, 14diagnosis is 
very important15. 

The diagnosis of white lesions varies from benign 
reactive lesions to more serious dysplastic lesions. While 
there are some classic features that help distinguish these 
lesions, similar features might give some complications 
in diagnosis 16 

The onset of oral white lesions can be acquired 
or congenital. Oral white lesions can be caused by a 
thickened keratotic layer or an accumulation of non-
keratotic material. A gauze should be used to assess if 
the lesion is scrapable or non-scrapable. If non-scrapable 
lesions can be attributed to increased thickness of the 
keratin layer, which might have been induced by local 
factors which can lead to the formation of different types 
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of keratosis 16–18. Diagnosis is an important aspect. It 
is important to diagnose a case of keratosis, not as 
leukoplakia as it is a common error that could result in 
serious complication 19. 

The most commonly occurring type of keratosis 
would be tobacco pouch keratosis or smokeless tobacco 
associated keratosis, frictional keratosis, a chronic 
frictional keratosis on the buccal mucosa can lead to 
something called morscicatio buccarum 20. Although 
clinical features are very important and should be one of 
the important factors in diagnosis, epidemiology should 
also be considered while arriving at a concrete diagnosis. 

With the recent advent of time there has been varied 
prevalence of lesions due to changes in lifestyle habits 
and other factors. It is important to have an updated 
epidemiological perspective about a particular lesion as 
there can be potential changes with time. There has not 
been any study that provides the epidemiological view 
of most common keratosis as a whole. The aim of the 
present retrospective cross sectional study is to evaluate 
the prevalence of different types of keratosis in patients 
that visit a dental college (Saveetha Dental College and 
Hospitals ) in Chennai. 

Materials & Methods

The present retrospective study was conducted 
among 195 patients who were clinically diagnosed 
with a variant of keratosis. The study performed in 
the university setting (Saveetha Dental College and 
Hospitals, Chennai, India) thus the data available is of 
patients from the same geographic location and have 
ethnicity. The ethical approval for the retrospective 
data that was collected from the dental archives of the 
Department of Oral Medicine and Radiology, Saveetha 
Dental College was obtained from the Institutional 
Ethics Board

(SDC/SIHEC/2020/DIASDATA/0619-0320). 

The data was collected and studied for the period 
from June 2019 to April 2020. Once the data was 
obtained, the same was verified with the help of 
photographs by two external reviewers to limit and 
restrict any aspect of bias towards the present study. A 
well-defined elaborate inclusion criterion was laid out 
before the commencement of the present retrospective 

study. The inclusion criteria that was constructed 
included:

•The patient should have visited during the period 
of the study and treated by a resident of Saveetha Dental 
College (Undergraduates or Postgraduates)

•Should have been clinically diagnosed with a 
variant of keratosis. 

On segregation of all available samples, all non 
specific data entries such as double entries and other 
types of censored data were excluded from the present 
study. Thus the obtained master data sheet was verified 
by another external reviewer. The data was tabulated and 
the same was analyzed using SPSS by IBM version 20. 
The frequencies and cross tabulations were performed 
followed by correlation and association using chi square 
test to check correlation between the different variables. 
The results thus obtained were analyzed. 

Results and Discussion

A total of 195 patients were included as a part of the 
present retrospective study, out of which 178 patients 
were males ( 91.3%) and 17 patients were females ( 
8.7%) (Graph 1). The lesion was present most commonly 
in the lower arch (55.4%) than being present in relation 
to both arches (31.8%) and upper arch (12.8%). The 
most commonly occurring clinical variant of keratosis 
was Tobacco Pouch Keratosis (64.6%) followed by 
Frictional Keratosis (28.7%) and least occurring was 
morscicatio buccarum (6.7%) (Graph 2). The mean age 
of the patients who had keratosis was 37.08 + or – 10.98 
years. When the gender distribution of each clinical 
variant is observed, all three lesions were more prevalent 
in males than females . In males the most commonly 
occurring clinical variant was Tobacco Pouch Keratosis 
(67.97%) followed by Frictional Keratosis (26.40%). In 
females the most commonly occurring clinical variant 
was Frictional keratosis (52.94%) followed by Tobacco 
Pouch Keratosis (29.41%). A statistically significant 
(p = 0.005) correlation was observed between gender 
and clinical variant of Keratosis . When age groups 
are considered, Tobacco Pouch Keratosis was most 
common in the age group of 21- 30 years (35.71%) 
(Table 1), Frictional Keratosis was also most common 
in 21 -30 years (30.35%), similar age group common 
for morsicatio buccarum (46.15%) as well. statistically 
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significant (p<0.05) correlation was obtained. When 
location or site of the lesion was being considered, 
Tobacco Pouch Keratosis was present more in lower 
arch (67.46%) (Graph 3). Frictional Keratosis occurs 
most commonly in relation to both arches (42.85%) and 
morscicatio buccarum also occurs most frequently in 
relation to both arches (69.23%). Statistically significant 
correlation was obtained between the location of the 
lesion and clinical variant (p = 0.000). 

It is surprising that even though Keratosis is one of 
the most commonly occurring oral lesions, yet there are 
cases of misdiagnosis. This is the first of its kind study 
where the prevalence of different types of keratosis are 
seen in geographic location. The three clinical variants 
of Keratosis that are reported in the geographic location 
of the present study are Tobacco Pouch Keratosis, 
Frictional Keratosis, Morscicatio buccarum. Out of 
these three, tobacco pouch keratosis is related to tobacco 
usage 21 whereas the other two are not directly related to 
tobacco usage. 

In the present study it is observed that the tobacco 
pouch keratosis is more prevalent in males than in 
females. This can be attributed to the fact that there is 
more usage of tobacco products among the male gender 
than the female gender as reported by Bhawna G et al 22 
in a national survey conducted on tobacco consumption. 
Tobacco pouch keratosis or smokeless tobacco induced 
keratosis develops on habitual chewing or due to snuff 
dipping tobacco 23. In the present study the most common 
area in the oral cavity that is associated with tobacco 
pouch keratosis is the lower arch. This can be attributed 
to the fact that the most common area associated with 
placing tobacco in the lower vestibule. The most 
common age group for Tobacco Pouch Keratosis is 
21-30 years as reported by Poornima Chandra et al 24. 
This age group has an increase of smokeless forms of 
tobacco and thus this could be the reason for prevalence 
of the lesion in this age group. When compared with 
the findings in different parts of India, the following are 
observed. In a study conducted by KA Kamala et al 25 in 
Maharashtra, it is observed that the prevalence in males 
is greater than in females which is in agreement with the 
findings of the present study. Similar findings recorded 
by Rakhi Chandak et al 25 in a Vidharbian population 
which also showed a male prevalence. Manjiri Joshi 
et al 25,26 in a study in central Gujarat concluded that 

there is an increased usage of smokeless tobacco than 
smoking and Tobacco Pouch Keratosis was associated 
with the same which is in line with the findings of the 
present study when age grouping and area is considered. 
In a study conducted by Anuna Laila Mathew et al 27 in 
2007, where oral mucosal lesion prevalence is seen in the 
South Indian population, there is no report of even one 
patient with Tobacco Pouch Keratosis although tobacco 
users are included in the study. The present study is also 
placed in a south Indian population, thus the results from 
the previous study are contradictory to that of the present 
one. This can be associated with the trend change in 
tobacco usage through the years. Thus when the trends 
are compared with that of the rest of the country, it is 
almost in agreement with the findings of the present 
study. Now, let us assess the prevalence on a global 
scale. Hakan Mornstad et al conducted a study in Sweden 
which also showed a male predilection for the disease. 
In Sudanese population, A.M Idris et Al 28 reported that 
the lesional site in the majority of cases with tobacco 
pouch keratosis was the lower labial mucosa which is in 
agreement to the findings of the present study. However 
when we consider underdeveloped countries like Africa 
OA Ayo Yusuf et al 29 report an increased occurrence in 
an older age group greater than 60 years. Even though 
the common site is the lower arch is in agreement with 
the findings of the present study, the age prevalence is in 
disagreement. This can be attributed to socioeconomic 
status, but also gives an insight into tobacco dependence 
in the particular region. Thus a globally uniform regimen 
is brought about to educate the population and prevent 
the occurrence of such lesions.

The next most prevalent clinical variant in the 
present study is Frictional Keratosis and the least 
prevalent is morscicatio buccarum, which is nothing 
but a more chronic form of frictional keratosis of the 
buccal mucosa 30. Parafunctional habits whereby there is 
constant rubbing, chewing or sucking of the oral mucosa 
against the teeth can result in the formation of this 
clinical variant . The occurrence of Frictional Keratosis 
is markedly more in males than in females in the present 
study. This can be attributed to more rigorous chewing 
habits in males which may lead to local factors like 
tissue chewing or malposition of teeth. Usually there is 
however a female predilection 31 
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The most common age group for the occurrence of 
frictional keratosis in the present study is 21 – 30 years. 
This can be explained by the fact that there is an increase 
in the prevalence of parafunctional habits during this age 
group 32 which may in turn lead to the development of a 
clinical variant of Keratosis. 

When compared with the knowledge that is 
available regarding the same in other parts of India, the 
following are observed. N C Sandeepa et al 33, in a study 
that was conducted on a college population observed 
that males are affected more commonly by Frictional 
Keratosis than females. This is in line with the fi ndings 
of the present study. In the study of Rakhi Chandak 
et al 33,34 in vidharbian also there was same gender 
predilection. In the study by Anuna Laila Mathew et al 
27 the age group in which frictional keratosis was more 
common was 21 – 40 years age group which is in line to 
the age group prevalence that is reported in the present 
study. However in the study carried forward by G. Sree 
Vijayabala et al 35 it is observed that there is an increased 
occurrence in older age groups, this can be attributed to 
further factors faulty restorations, prosthesis etc. Thus 
when the entire nation is concerned, the age category is 
in mild disagreement whereas there is clear agreement 
on prevalence of gender. 

When we compare the same on a global level, the 
following observations are seen. In a study involving the 
population of Slovenia, Marija Kovac et al 36reported 

that females are more common to present with Frictional 
Keratosis than men. The most common age group 
was reported to be in 65 – 75 years, both aspects are 
contradictory to the fi ndings of the present study. This 
could be attributed to the geographic location and 
practice patterns. FC Macigo et al 37 reported in a Kenya 
population that males are more prone to Frictional 
Keratosis than females. Thus it is evident from the above 
discussion that there is no specifi c gender predilection 
for Frictional Keratosis. However, there is disagreement 
on age prevalence as well, further multicentered studies 
are to be done to gain concise knowledge and improve 
diagnosis and treatment. 

There are very few studies which compare the 
prevalence of Tobacco Pouch Keratosis and Frictional 
Keratosis. Rakhi Chandak et al 34reported that there is 
an increased occurrence of Frictional Keratosis than 
Tobacco Pouch Keratosis. However, as in the present 
study it is the other way around. This raises alarm as 
it possibly implies that there is an increased usage of 
smokeless tobacco. Further studies are to be done to gain 
appropriate knowledge and combat the knowledge and 
combat the issue. 

The limitations of the study included that it was 
single centered, geographically isolated and habit history 
was not taken into account. 

1. Tables And  Graphs:

Graph 1:Bar Graph shows Distribution of keratosis in Male and females with the gender in the x axis and 
the frequency in the y axis. The most common gender to be affected is the male gender (91.28%) 
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Graph 2:Bar Graph shows Distribution of different clinical variants of lesions with the clinical variant in 

the x axis and the frequency in the y axis. The most common clinical variant in the present study is Tobacco 
Pouch Keratosis(64.61%)

Graph 3:Graph shows association between gender and different clinical variants of keratosis with the 
clinical variant in the x axis and number of clinical variants in the y axis. Males are represented in blue and 
females are represented in green. All clinical variants are seen more commonly in males than in females. In 
males the most common clinical variant is Tobacco Pouch Keratosis (62.05%) whereas the most common 

clinical variant in females is frictional keratosis (4.62%). Statistically Signifi cant association is seen using chi 
square test with Value=10.745, df=2, p=0.05 (p≤ 0.05 )-Statistically Signifi cant. 
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Graph 3: Bar graph shows association between the location of the lesion and the clinical variant of keratosis 
with the clinical variant in the x axis and number of lesions in the y axis. The upper arch is represented in 
blue colour, lower arch in green colour and both arches in brown colour. Tobacco Pouch Keratosis is seen 

more commonly in the lower arch (43.59%) whereas Frictional Keratosis is seen more commonly associated 
with both arches (12.31%). Statistically Signifi cant result is obtained using Chi Square test with Value= 

27.087, df=4 and p=0.000(p≤0.05)-Statistically Signifi cant. 
Table 1: Table shows association between age and the clinical variant of the lesion. All three clinical 

variants occur most commonly in a younger age group. Statistically signifi cant association using Chi Square 
test, Pearson’s Chi Square Value=110.66, df=86, p=0.03

Age Groups

Clinical 
Variant

21-30 
Years

31-40 
Years

41-50 
Years

51-60 
Years

61-70 
Years Total

 

p value
0.03

Tobacco Pouch 
Keratosis 45 39 30 11 1 126

Frictional 
Keratosis 17 12 15 9 3 56

Morsicatio 
Buccarum 6 2 3 2 0 13

(p≤ 0.05)-Statistically Signifi cant 
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Conclusion

The present study has certainly raised certain 
alarms, as in the limits of the study Tobacco Pouch 
Keratosis is more prevalent than Frictional Keratosis. 
Further multicentered studies to be done and awareness 
programmes to prevent the formation of such lesions and 
help the entire community. 
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Abstract
Vesiculobullous lesions, characterized as mucocutaneous, have a significant impact on quality of life when 
compared to other conditions, as they can lead to pain and difficulty in eating and speech, depending on the 
extent of the ulceration. The overlapping pattern of clinical presentation of vesiculobullous lesions in the 
oral mucous membranes makes it difficult for the clinicians to arrive at a proper diagnosis. Hence careful 
evaluation of clinical, histological and immunofluorescence data aids the clinician to arrive at a proper 
diagnosis. The aim of this study is determine the prevalence, age and gender variations of vesiculobullous 
lesions pertaining to oral mucosa among patients who have visited Saveetha Dental College, Chennai, India. 
A retrospective study was conducted and data collection was done from dental archives pertaining from June 
2019 to April 2020. Data consisted of details of patients who presented with vesiculobullous lesions of the 
oral mucosa. Data was imported to IBM SPSS Version 20 for statistical analysis. Results were tabulated. 
Prevalence of vesiculobullous lesions pertaining to the oral cavity was more in females (51.8%) compared 
to males. (42.8%). Prevalence was more in patients belonging to the fourth decade of life (30.1%). Herpes 
labialis was found to be more prevalent among the vesiculobullous lesions seen in the oral cavity. Lesions 
were present in both the arch (44.6%) followed by lesions pertaining to only upper arch. Associations in this 
study were not statistically significant (p>0.05). The association between age and gender shows prevalence 
of herpes labialis to be the highest among all the age groups. There are very minimal studies done on the 
prevalence of vesiculobullous lesions pertaining to the oral cavity. In this study it has been found that 
vesiculobullous lesions of infectious origin (Herpes labialis) were found to be more prevalent compared to 
vesiculobullous lesions of autoimmune origin. This study was conducted in a single centre. Extensive multi 
centre study is to be done.
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Introduction
Vesiculobullous lesions are a type of mucocutaneous 

disease that is characterised by vesicles and Bullae 
or blisters and secondary ulcers or erosions. Both 
vesicles and bullae are fluid-filled lesions, and they 
are distinguished by size, vesicles being less than 5–10 
mm and bulla being larger than 5–10 mm, In the case 
of vesiculobullous diseases which are also immune 
disorders the term immunobullous is sometimes used.1–3 
These diseases, characterized as mucocutaneous, have 
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a significant impact on quality of life when compared 
to other conditions, as they can lead to pain and 
difficulty in eating and speech, depending on the extent 
of the ulceration.4–8 Vesiculobullous disorders form 
a challenging domain for treating clinicians due to its 
varied presentation. The pattern of blistering disorders 
varies in different age groups. The etio-pathogenesis of 
vesiculobullous lesions can be categorised as inherited 
disorders, infectious, inflammatory, autoimmune, 
reactive and metabolic disorders.9–11 Bulbous 
autoimmune dermatoses have a common pathogenic 
mechanism involving binding of autoantibodies to 
specific adhesion molecules in epidermal desmosomes 
and in some cases in the area of dermo-epidermal 
basement membrane zone. The binding of circulating 
autoantibodies and the induction of an inflammatory 
reaction in the area of target structures lead to loss of 
adhesion with subsequent intra or sub epithelial blister 
formation.12–15 

 The vesiculobullous lesions occurring in 
the oral cavity are bullous lichen planus, herpes 
simplex infection, pemphigus, bullous pemphigoid, 
bullous systemic lupus erythematosus, varicella-
zoster infections, erythema multiforme, measles, 
mucous membranes pemphigoid, hand foot and mouth 
disease, paraneoplastic pemphigus, toxic epidermal 
necrolysis is and Stevens Johnson syndrome, dermatitis 
herpetiformis, herpangina, linear IgA disease and 
epidermolysis bullosa 1,16–18 The overlapping pattern of 
clinical presentation of vesiculobullous lesions in the oral 
mucous membranes makes it difficult for the clinicians to 
arrive at a proper diagnosis19. Hence careful evaluation 
of clinical, histological and immunofluorescence data 
aids the clinician to arrive at a proper diagnosis.20–23 
Clinicopathological correlation is always an essential 
prerequisite before coming to any final diagnosis.24–27 

  This study is done for epidemiological 
significance to check the current trends in prevalence of 
vesiculobullous lesions of oral mucosa among patients 
who visited Saveetha Dental College, Chennai, India 
and have undergone treatment for the same. The main 
aim of the study is to check the frequency distribution 
of different types of vesiculobullous lesions of the oral 
mucosa prevalent in the population. To determine the 
prevalence pattern of vesiculobullous lesions pertaining 
to oral mucosa among different age groups and gender. 
To determine the intra oral site (maxilla, mandible, both 
maxilla and mandible) that is most commonly affected. 
To determine if gender and age has any statistically 

significant association with the prevalence and type 
of vesiculobullous lesions involving oral mucosa. To 
determine if there is a statistically significant association 
between the type of vesiculobullous lesion and site 
involved – maxilla / mandible / both maxilla and 
mandible and also to check if there is any statistically 
significant association between age and gender and site 
involved. 

Materials and Methods
Study setting:

A retrospective study was conducted in Saveetha 
Dental College, Chennai, Tamilnadu, India, by 
obtaining data from dental archives (single centre 
study). Ethical approval was obtained from the 
institutional ethics committee (Approval number: SDC/
SIHEC/2020DIASDATA/0619-0320).

Sampling, data collection and tabulation:

Non probability convenience sampling method 
was employed. The data included records of patients 
who presented with vesiculobullous lesions in the oral 
mucosa; the type of vesiculobullous lesions and the 
location of the lesion. Data entries from June 2019 
to April 2020 were obtained for the same and were 
tabulated. All the available data was included (without 
any sorting process) to reduce sampling bias. Data was 
analysed and censored data was excluded. The data was 
then verified by one external reviewer. A data of 83 
patients (males – 48.2% ; females – 51.8%) 6 years – 66 
years was obtained.

Data Analysis
The tabulated data was statistically analysed 

by IBM SPSS Version 20 to find the prevalence of 
vesiculobullous lesions among different age groups, 
gender, location – maxilla, mandible, both maxilla and 
mandible; type of vesiculobullous lesions – infectious 
type, inflammatory type; also find correlations between 
the type of vesiculobullous lesion with gender, age of 
the patient and location of the lesion – upper arch, lower 
arch and both arch. Data was imported and variables 
were analysed. Pearson’s Chi square test was used. 
Results were tabulated and bar charts were plotted. 

Results and Discussion
Age and gender:
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  Among the 83 patients, 43 (51.8%) were 
females and 40 (48.2% ) were males. (Graph 1). 1 patient 
(1.2%) was less than 10 years, 1 patient (1.2%) belonged 
to the second decade, 14 patients (16.9%) belonged to 
the third decade, 25 patients (30.1%) belonged to the 
fourth decade, 17 patients, (20.5%) belonged to the fifth 
decade, 17 patients (20.5%) belonged to the sixth decade 
and 8 patients (9.6%) belonged to the seventh decade. 
(Graph 2) 

Type of vesiculobullous lesion and location of the 
lesion:

Among the 83 patients, 58 patients (69.9%) 
had herpes labialis, 5 patients (6%) had angina 
bullosa haemorrhagica, 1 patient (1.2%) had herpes 
zoster, 1 patient (1.2%) had bullous lichen planus, 
7 patients had autoimmune vesiculobullous lesions 
(Pemphigus/ Pemphigoid / linear IgA disease/ dermatitis 
herpetiformis. 6 patients (7.2%) had primary herpetic 
gingivostomatitis, 3 patients (3.6%) had recurrent 
herpetic gingivostomatitis and two patients (2.4%) had 
secondary herpetic gingivostomatitis (Graph 3). 37 
patients (44.6%) had lesions involving both in maxilla 
and mandible, 11 patients (13.3%) had lesions pertaining 
only to mandible and 35 patients (42.2%) had lesions 
involving only maxilla.(Graph 4)

Associations:

The association between gender and age is not 
statistically significant (p>0.05) but there is a female 
Predilection observed from the fourth decade (Graph 
5). The association between age and the type of lesion 
shows an increased prevalence of herpes labialis in 
all age groups (Graph 6). The association between the 
location of the lesion and type of lesion shows that 
almost all types of vesiculobullous lesions occur in the 
upper arch followed by lesions occurring in both the 
arch. Herpes labialis most commonly affects both arch 
followed by upper arch. Herpes labialis in the lower arch 
is comparatively less (Graph 7). The association between 
gender and type of lesion shows that herpes labialis is 
the most prevalent type of vesiculobullous lesion seen in 
both males and females (no gender predilection) (Graph 
8). All these associations are statistically insignificant 
(p>0.05). 

In this study it is seen that females had more 
prevalence (51.8%) compared to males (48.2%) 
(Graph 1). This is in accordance with the studies done 
by Pavithra P et.al.,28 Maharshank et.al.,29 where 
females had more prevalence of vesiculobullous 
lesions compared to males. This may be due to genetic 
predisposition of female gender to vesiculobullous 
lesions. Hence, researching gender differences and the 
mechanisms of immune diseases is important to arrive 
at a conclusion. It is observed that prevalence was more 
in patients belonging to the fourth decade (30.1%) 
followed by the fifth and sixth decades (20.5% in each 
group) (Graph 2). In this study herpes labialis was found 
to be the most prevalent vesiculobullous lesion (69.9%). 
This shows that vesiculobullous lesions of infectious 
etiology is more prevalent than vesiculobullous lesions 
of autoimmune type. This is in accordance with various 
studies where the incidence of vesiculobullous lesions of 
infectious etiology was found to be ranging from 35.6% 
to 85.2%30,31 The study results are in accordance with 
the study done by Embil JA et.al.,32 where prevalence 
of herpes labialis is more in males than females. In the 
present study, 55.2% of patients with herpes labialis 
were males. This is also in accordance with several other 
studies.33,34 The possible reason for male predominance 
may be due to habits and its role as a risk factor in 
prevalence of herpes labialis.35,36 There is no significant 
association between gender, age; age, type of lesion; 
location and type of lesion; and gender, type of lesion. 

The study is a single centered study and samples were 
collected from a fixed time frame. Extensive research to 
be conducted – multi centre approach with a larger time 
frame to improve the scope of research. Also to evaluate 
the impact of geographical variations, race and habits 
in the prevalence, pattern and type of vesiculobullous 
lesions involving oral mucosa. The methodological 
problems faced during descriptive epidemiological 
studies are: case finding, using data sources such as 
hospital records, dental records and histopathological 
records often produce ascertainment bias, selection 
bias or both and multiple comparisons problems (i.e., 
the chance of occurrence of statistically significant 
findings). The resultant incidence and prevalence rates 
from studies with inadequate designs or inadequate data 
are limited and may be misleading. 
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Gr aph 1: Bar graph depicting the frequency of gender variations in patients with vesiculobullous lesions. 
X-axis shows gender and Y-axis shows the number of patients with vesiculobullous lesions. Blue colour 
denotes females and green colour denotes males. Prevalence was found to be more in females (51.8%) 

compared to males (48.2%). 

Grap h 2: Bar graph depicting the frequency of vesiculobullous lesions among different age groups. X-axis 
shows the age groups and y -axis shows the number of patients with vesiculobullous lesions. Prevalence is 

more in the 4th decade (30.1%). 
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Graph  3:
Bar graph depicting the frequency of various vesiculobullous lesions in the oral cavity. X-axis shows the 

different vesiculobullous lesions and Y-axis shows the number of patients with vesiculobullous lesions. Blue 
colour denotes angina bullosa haemorrhagica, green colour denotes herpes labialis, beige colour denotes 

herpes zoster, purple colour denotes bullous lichen planus, yellow colour denotes pemphigus / pemphigoid 
/ linear IgA disease / dermatitis herpetiformis red colour denotes primary herpetic gingivostomatitis, 
teal colour indicates recurrent herpetic gingivostomatitis and grey colour denotes secondary herpetic 

gingivostomatitis. Herpes labialis was found to be more prevalent (69.9%). 

Graph 4:  
Bar graph depicting the site of prevalence of vesiculobullous lesions. X-axis shows the site of occurrence and 
Y-axis shows the number of patients with vesiculobullous lesions. It is commonly present in both the arches 

(44.6%). 
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Graph 5:  Bar graph depicting the association between age and gender. X-axis shows different age groups 
with gender variations and Y-axis shows the number of patients with vesiculobullous lesions. Blue colour 
denotes females and green colour denotes males. Prevalence among females was more in the 4th decade. 
Among males, prevalence was more in the third decade (12.50%). Prevalence was equal among both the 

genders in the 7th decade (4.82%) Chi-square test, P value 0.365; (>0.05 - statistically not signifi cant). 
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Graph 6: Bar  graph depicting the association between age and type of lesion. X-axis shows the different age 
groups and types of vesiculobullous lesions and Y-axis shows the number of patients with vesiculobullous 

lesions. Blue colour denotes angina bullosa haemorrhagica, green colour denotes herpes labialis, beige 
colour denotes herpes zoster, purple colour denotes bullous lichen planus, yellow colour denotes pemphigus 

/ pemphigoid / linear IgA disease / dermatitis herpetiformis red colour denotes primary herpetic 
gingivostomatitis, teal colour indicates recurrent herpetic gingivostomatitis and grey colour denotes 
secondary herpetic gingivostomatitis. Herpes labialis is more prevalent in all age groups with highest 

prevalence in the 4th decade of life (20.48%). In the fi rst decade, primary herpetic gingivostomatitis is seen 
(1.20%). Chi-square test, P value 0.652; (>0.05 - statistically not signifi cant). 
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Graph 
7:  Bar  graph depicting the association between site and type of lesion. X-axis shows the site of occurrence 
and type of vesiculobullous lesion. Y-axis shows the number of patients with vesiculobullous lesions. Blue 
colour denotes angina bullosa haemorrhagica, green colour denotes herpes labialis, beige colour denotes 

herpes zoster, purple colour denotes bullous lichen planus, yellow colour denotes pemphigus / pemphigoid 
/ linear IgA disease / dermatitis herpetiformis. red colour denotes primary herpetic gingivostomatitis, 
teal colour indicates recurrent herpetic gingivostomatitis and grey colour denotes secondary herpetic 
gingivostomatitis. Almost all lesions are more prevalent in the upper arch. Herpes labialis is the more 

prevalent vesiculobullous lesion and it occurs in both the arch (32.53%). Chi-square test, P value 0.213; 
(>0.05 - statistically not signifi cant). 
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Graph 8:  Bar gr aph depicting the association between gender and type of lesion. X-axis shows gender and 
the type of vesiculobullous lesion. Y-axis shows the number of patients with vesiculobullous lesions. Blue 
colour denotes females and green colour denotes males. It is observed that herpes labialis (38.55%) and 

primary herpetic gingivostomatitis (4.82%) was more prevalent in males compared to females. All the other 
lesions were more prevalent in females. Chi-square test, P value 0.143; (>0.05 - statistically not signifi cant).

Concl usion
From this study it has been found that 

vesiculobullous lesions are prevalent more in females 
than in males and in patients belonging to the 4th decade 
of life. Herpes labialis was found to be the most common 
vesiculobullous lesion occurring in the oral cavity with 
increased prevalence in males. The study was conducted 
in a single centre. Extensive multi centre study to be 
done. 

Acknow ledgements: We thank Saveetha Dental 
College and Hospitals, Chennai for access to the 
retrospective data. 

Confl i ct of Interest: No confl ict of Interest. 

Source of Funding: Self. 

Ethical Clearance: It is taken from “Saveetha 
Institute Human Ethical Committee” (Ethical Approval 
Number- SDC/SIHEC/2020/DIASDATA/0619-0320)

Refere nces
1.  Erugula SR, Singaraju DK, Govada J, Rajajee K, 

Sudheer M, Sudharshan A, et al. Vesiculobullous 
lesions of the oral cavity. IAIM [internet] [citado 2017 
jun 30] [Internet]. 2016;3(11):154–63. Available 
from: https://pdfs.semanticscholar.org/0dc2/
e335c805e16265c1a987109125705a198527.pdf

2.  Arya SR, Valand AG, Krishna K. A clinico-
pathological study of 70 cases of pemphigus. 
Indian J Dermatol Venereol Leprol [Internet]. 1999 
Jul;65(4):168–71. Available from: https://www.
ncbi.nlm.nih.gov/pubmed/20921646



5676      Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4

3.  Valia AR, Indian Association of Dermatologists, 
Venereologists, and Leprologists. Textbook and 
Atlas of Dermatology: Vol. 2 [Internet]. 1994. 
Available from: https://books.google.com/books/
about/Textbook_and_Atlas_of_Dermatology.
html?hl=&id=6TeaMwEACAAJ

4.  Suliman NM, Johannessen AC, Ali RW, Salman 
H, Astrøm AN. Influence of oral mucosal lesions 
and oral symptoms on oral health related quality 
of life in dermatological patients: a cross sectional 
study in Sudan. BMC Oral Health [Internet]. 
2012 Jul 8;12:19. Available from: http://dx.doi.
org/10.1186/1472-6831-12-19

5.  Subashri A, Uma Maheshwari TN. Knowledge 
and attitude of oral hygiene practice among dental 
students [Internet]. Vol. 9, Research Journal 
of Pharmacy and Technology. 2016. p. 1840. 
Available from: http://dx.doi.org/10.5958/0974-
360x.2016.00375.9

6.  Chaitanya N, Muthukrishnan A, Krishnaprasad 
CMS, Sanjuprasanna G, Pillay P, Mounika B. An 
insight and update on the analgesic properties of 
vitamin C [Internet]. Vol. 10, Journal of Pharmacy 
And Bioallied Sciences. 2018. p. 119. Available 
from: http://dx.doi.org/10.4103/jpbs.jpbs_12_18

7.  Subha M, Arvind M. Role of Magnetic Resonance 
Imaging in Evaluation of Trigeminal Neuralgia 
with its Anatomical Correlation [Internet]. Vol. 
12, Biomedical and Pharmacology Journal. 
2019. p. 289–96. Available from: http://dx.doi.
org/10.13005/bpj/1640

8.  Muthukrishnan A, Kumar LB. Actinic 
cheilosis: early intervention prevents malignant 
transformation [Internet]. BMJ Case Reports. 2017. 
p. bcr2016218654. Available from: http://dx.doi.
org/10.1136/bcr-2016-218654

9.  Dinulos JGH, Carter JB. Differential Diagnosis 
of Vesiculobullous Lesions [Internet]. Harper’s 
Textbook of Pediatric Dermatology. 2011. 
p. 87.1–87.10. Available from: http://dx.doi.
org/10.1002/9781444345384.ch87

10.  Chaitanya NC, Muthukrishnan A, Babu DBG, 
Kumari CS, Lakshmi MA, Palat G, et al. Role 
of Vitamin E and Vitamin A in Oral Mucositis 
Induced by Cancer Chemo/Radiotherapy- A 
Meta-analysis. J Clin Diagn Res [Internet]. 2017 
May;11(5):ZE06–9. Available from: http://dx.doi.
org/10.7860/JCDR/2017/26845.9905

11.  Choudhury P. Vanishing Roots: First Case Report 
of Idiopathic Multiple Cervico–Apical External 
Root Resorption [Internet]. JOURNAL OF 
CLINICAL AND DIAGNOSTIC RESEARCH. 
2015. Available from: http://dx.doi.org/10.7860/
jcdr/2015/11698.5668

12.  Sitaru C, Zillikens D. Mechanisms of blister 
induction by autoantibodies. Exp Dermatol 
[Internet]. 2005 Dec;14(12):861–75. Available 
from: http://dx.doi.org/10.1111/j.1600-
0625.2005.00367.x

13.  Venugopal A, Uma Maheswari TN. Expression 
of matrix metalloproteinase-9 in oral potentially 
malignant disorders: A systematic review. J Oral 
Maxillofac Pathol [Internet]. 2016 Sep;20(3):474–
9. Available from: http://dx.doi.org/10.4103/0973-
029X.190951

14.  Maheswari TNU, Venugopal A, Sureshbabu NM, 
Ramani P. Salivary micro RNA as a potential 
biomarker in oral potentially malignant disorders: 
A systematic review. Ci Ji Yi Xue Za Zhi [Internet]. 
2018 Apr;30(2):55–60. Available from: http://
dx.doi.org/10.4103/tcmj.tcmj_114_17

15.  Muthukrishnan A, Kumar LB, Ramalingam G. 
Medication-related osteonecrosis of the jaw: a 
dentist’s nightmare [Internet]. BMJ Case Reports. 
2016. p. bcr2016214626. Available from: http://
dx.doi.org/10.1136/bcr-2016-214626

16.  Brad W. Neville DDS, Douglas D. Damm 
DDS, Allen DDS C, Angela C. Chi D. Oral and 
Maxillofacial Pathology [Internet]. Elsevier Health 
Sciences; 2015. 928 p. Available from: https://
play.google.com/store/books/details?id=Qs-
JCgAAQBAJ

17.  Regezi JA, Jordan RCK, Sciubba JJ. Oral 
Pathology: Clinical Pathologic Correlations, 
Pageburst E-book on Vitalsource [Internet]. 
Saunders; 2016. 496 p. Available from: https://
books.google.com/books/about/Oral_Pathology.
html?hl=&id=rbw0jwEACAAJ

18.  Rajendran A, Sivapathasundharam B. Shafer’s 
Textbook of Oral Pathology [Internet]. Elsevier 
Health Sciences; 2014. 1000 p. Available 
from: https://play.google.com/store/books/
details?id=WnhtAwAAQBAJ

19.  Dharman S, Muthukrishnan A. Oral mucous 
membrane pemphigoid - Two case reports with 



Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4      5677

varied clinical presentation. J Indian Soc Periodontol 
[Internet]. 2016 Nov;20(6):630–4. Available from: 
http://dx.doi.org/10.4103/jisp.jisp_155_16

20.  Misra SR, Shankar YU, Rastogi V, Maragathavalli 
G. Metastatic hepatocellular carcinoma in 
the maxilla and mandible, an extremely rare 
presentation. Contemp Clin Dent [Internet]. 2015 
Mar;6(Suppl 1):S117–21. Available from: http://
dx.doi.org/10.4103/0976-237X.152966

21.  Steele JC, Clark HJ, Hong CHL, Jurge S, 
Muthukrishnan A, Kerr AR, et al. World Workshop 
on Oral Medicine VI: an international validation 
study of clinical competencies for advanced training 
in oral medicine. Oral Surg Oral Med Oral Pathol 
Oral Radiol [Internet]. 2015 Aug;120(2):143–51.
e7. Available from: http://dx.doi.org/10.1016/j.
oooo.2014.12.026

22.  Patil SR, Maragathavalli G, Araki K, Al-Zoubi 
IA, Sghaireen MG, Gudipaneni RK, et al. Three-
Rooted Mandibular First Molars in a Saudi Arabian 
Population: A CBCT Study [Internet]. Vol. 18, 
Pesquisa Brasileira em Odontopediatria e Clínica 
Integrada. 2018. p. e4133. Available from: http://
dx.doi.org/10.4034/pboci.2018.181.87

23.  Rohini S, Jayanth Kumar V. Incidence of dental 
caries and pericoronitis associated with impacted 
mandibular third molar-A radiographic study 
[Internet]. Vol. 10, Research Journal of Pharmacy 
and Technology. 2017. p. 1081. Available from: 
http://dx.doi.org/10.5958/0974-360x.2017.00196.2

24.  S A, S R, K C M. A Cross-sectional Study of Clinical, 
Histopathological and Direct Immunofluorescence 
Spectrum of Vesiculobullous Disorders. J Clin 
Diagn Res [Internet]. 2013 Dec;7(12):2788–
92. Available from: http://dx.doi.org/10.7860/
JCDR/2013/7019.3760

25.  Rameshkumar A, Varghese AK, Dineshkumar 
T, Ahmed S, Venkatramani J, Sugirtharaj G. 
Oral mucocutaneous lesions - a comparative 
clinicopathological and immunofluorescence study. 
J Int Oral Health [Internet]. 2015 Mar;7(3):59–63. 
Available from: https://www.ncbi.nlm.nih.gov/
pubmed/25878481

26.  Chanabasayya V, Jyothi J, Jacintha M, Sukumar 
D. A retrospective study of the clinical, 
histopathological, and direct immunofluorescence 

spectrum of immunobullous disorders [Internet]. 
Vol. 37, Egyptian Journal of Dermatology and 
Venerology. 2017. p. 62. Available from: http://
dx.doi.org/10.4103/ejdv.ejdv_3_17

27.  Buch A, Kumar H, Panicker NK, Misal S, 
Sharma YK, Gore C. A cross-sectional study of 
direct immunofluorescence in the diagnosis of 
immunobullous dermatoses [Internet]. Vol. 59, 
Indian Journal of Dermatology. 2014. p. 364. 
Available from: http://dx.doi.org/10.4103/0019-
5154.135488

28.  Pavithra P. A CLINICOPATHOLOGICAL 
STUDY OF VESICULOBULLOUS LESIONS 
OF SKIN [Internet]. 2011. Available 
from: http://52.172.27.147:8080/jspui/
handle/123456789/6702

29.  Maharshak N, Brenner S. Gender Differences 
in Vesiculobullous Autoimmune Skin Diseases 
[Internet]. Vol. 1, SKINmed: Dermatology for the 
Clinician. 2002. p. 25–30. Available from: http://
dx.doi.org/10.1111/j.1540-9740.2002.01739.x

30.  Karthikeyan K, Thappa DM, Jeevankumar B. 
Pattern of pediatric dermatoses in a referral center 
in South India. Indian Pediatr [Internet]. 2004 
Apr;41(4):373–7. Available from: https://www.
ncbi.nlm.nih.gov/pubmed/15123866

31.  Srinivas SM, Sheth PK, Hiremagalore R. 
Vesiculobullous Disorders in Children [Internet]. 
Vol. 82, The Indian Journal of Pediatrics. 2015. p. 
805–8. Available from: http://dx.doi.org/10.1007/
s12098-015-1708-4

32.  Embil JA, Stephens RG, Manuel FR. Prevalence 
of recurrent herpes labialis and aphthous ulcers 
among young adults on six continents. Can Med 
Assoc J [Internet]. 1975 Oct 4;113(7):627–30. 
Available from: https://www.ncbi.nlm.nih.gov/
pubmed/1181018

33.  Axéll T, Liedholm R. Occurrence of recurrent herpes 
labialis in an adult Swedish population [Internet]. 
Vol. 48, Acta Odontologica Scandinavica. 
1990. p. 119–23. Available from: http://dx.doi.
org/10.3109/00016359009005867

34.  Kovac-Kavcic M, Skaleric U. The prevalence 
of oral mucosal lesions in a population in 
Ljubljana, Slovenia [Internet]. Vol. 29, Journal 
of Oral Pathology and Medicine. 2000. p. 331–5. 



5678      Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4

Available from: http://dx.doi.org/10.1034/j.1600-
0714.2000.290707.x

35.  Young TB, Rimm EB, D’Alessio DJ. Cross-
sectional study of recurrent herpes labialis. 
Prevalence and risk factors. Am J Epidemiol 
[Internet]. 1988 Mar;127(3):612–25. Available 
from: http://dx.doi.org/10.1093/oxfordjournals.aje.
a114837

36.  Muthukrishnan A, Warnakulasuriya S. Oral health 
consequences of smokeless tobacco use. Indian 
J Med Res [Internet]. 2018 Jul;148(1):35–40. 
Available from: http://dx.doi.org/10.4103/ijmr.
IJMR_1793_17 

Graphs 



Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4      5679

Prevalence of Different Patterns of Temporomandibular Joint 
Ankylosis in South Indian Population

Ramvihari Thota1, Senthilnathan Periasamy2, Mahathi N3

1Research Associate, Dental Research Cell, 2Professor & Head, Department of Oral & Maxillofacial Surgery, 
3Reader, Department of Oral & Maxillofacial Surgery, Saveetha Dental College and Hospitals, Saveetha Institute 

of Medical And Technical Science (SIMATS) Saveetha University, Chennai

Abstract 
The aim of this study was to identify the incidence of different patterns of temporomandibular joint 
ankylosis in the south Indian population. Case records of a total of 86000 patients between June 2019 and 
March 2020 were collected and analyzed from patient records, out of which a total of 7 cases of mandibular 
temporomandibular joint ankylosis cases who had undergone treatment for the same were identified and 
included in the present study. All these were checked retrospectively for pattern/type of ankylosis by using 
the radiographs with Sawhney’s classification. Results show that there’s a significant male predilection of 
about 85.7% and shows more unilateral ankylosis cases of about 57.1%. Based on Sawhney’s classification 
it shows 14.3% of type - 1 cases, 42.9% of type - 2 cases, 28.6% of type - 3 cases and 14.3% of type - 4 
cases. Within the limitations of this study, it showed that there was a male predilection, unilateral ankylosis 
cases were common, and among all ankylosis cases Sawhney’s type 2 temporomandibular ankylosis cases 
were high in number.

Keywords: TMJ, Temporomandibular joint, Ankylosis, TMJ Ankylosis. 

Type of Study- Retrospective Study 

Introduction 
The temporomandibular joint is a bilateral, 

diarthrodial joint in the maxillofacial region. The joint is 
formed by the bony articulation of mandibular condyle 
and the temporal bone 1. Temporomandibular joint 
ankylosis is a pathologic condition where the mandible 
is fused to the fossa by the bony or fibrotic tissues. 
This interferes with mastication, speech, oral hygiene, 
and normal life activities, and can be potentially life-
threatening when struggling to acquire an airway in an 
emergency. Attempting to open the mouth, stretching 
the periosteum can also result in pain 2. 
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There are multiple factors that can result in 
temporomandibular ankylosis such as trauma, arthritis, 
infection, previous Temporomandibular surgery, 
congenital deformities, idiopathic factors 3, and 
iatrogenic causes. Trauma is the most common cause 
of temporomandibular joint ankylosis, followed by 
infection 4. Temporomandibular ankylosis in growing 
patients can result in dentofacial deformity. 

Diagnosis of temporomandibular joint ankylosis is 
usually made by clinically examining the patient and 
imaging studies, such as plain films, orthopantomogram, 
computed tomography (CT) scans, MRI, and three-
dimensional reconstruction. 

Ankylosis can be classified as true (intra-articular) 
and false (extra-articular). True ankylosis has been 
classified as type I, II, III, and IV by Sawhney’s based 
on his experience with interpositional arthroplasty using 
an acrylic cylinder in 70 cases of bony ankylosis of 
temporomandibular joint 5. 

DOI Number: 10.37506/ijfmt.v14i4.12500
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Materials and Methods
Case records of a total of 86000 patients between 

June 2019 and March 2020 were collected and analyzed 
from patient records, out of which a total of 7 cases 
of mandibular temporomandibular joint ankylosis 
cases who had undergone treatment for the same were 
identifi ed and included in the present study. 

The radiographs were collected for all the cases and 
were taken for pre-treatment diagnostic purposes. This is 
a descriptive, cross-sectional and retrospective study in 
which all the radiographic images are screened by using 
examiner for the identifi cation and classifi cation of type/
pattern of temporomandibular joint ankylosis 

Inclusion criteria: 

● Patients with temporomandibular joint 
ankylosis. 

● Dentulous & Edentulous patients. 

Exclusion criteria:

● Patients with reduced mouth opening with 
etiology other than ankylosis. 

● Patients with temporomandibular joint 
pathology other than ankylosis. 

Results and Discussion 
The result shows the incidence among 

temporomandibular joint ankylosis patient as Type 1 
as 14.3%, type 2 as 42.9%, type 3 as 28.6%, and type 
4 as 14.3% also the case of temporomandibular joint 
ankylosis which is unilateral is of 57.1% and bilateral 
is of 42.9 %.

It showed temporomandibular joint ankylosis cases 
were more common in males (85.7% ) than females 
(14.3%) with mean age as 23.29 +- 23.5 years. 

Figure 1: Bar graph shows the distribution of type of ankylosis in frequency and percentage among cases of 
temporomandibular joint ankylosis. The graph shows that there are more number of Sawhney’s type 2 cases 

with 42.86% followed by Sawhney’s type 3 with 28.57%, type 1 and 3 with 14.29%. 



Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4      5681

Figure 2: Bar chart representing the association between the type of ankylosis and gender distribution 
in temporomandibular joint ankylosis cases. The X-axis represents gender and Y-axis represents the 

number of patients and color-coding used for type/pattern of temporomandibular joint ankylosis with 
blue for type 1, red for type 2, green for type 3, and saffron for type 4 in Sawhney’s classifi cation of 

temporomandibular joint ankylosis. Males showed more numbers of type 2 and type 3 patterns of sawhney’s 
type of temporomandibular joint ankylosis. Chi-square test was done and the association was found to be 
statistically not signifi cant. Pearson’s Chi-square value: 1.556, P-Value: 0.670 (>0.05) hence statistically 
non-signifi cant, proving gender does not have any association with the type of temporomandibular joint 

ankylosis. 

Figure 3: Bar chart representing the association between the type of ankylosis and involvement of the number 
of joints in temporomandibular joint ankylosis cases. The X-axis represents the involvement of the joints and Y-axis 
represents the number of patients and color-coding used for type/pattern of temporomandibular joint ankylosis with 
blue for type 1, red for type 2, green for type 3, and saffron for type 4 in Sawhney’s classifi cation of temporomandibular 
joint ankylosis. Chi-square test was done and the association was found to be statistically not signifi cant. Pearson’s 
Chi-square value: 7.000, P-Value: 0.072 (>0.05) hence statistically non-signifi cant, proving that the unilateral or 
bilateral involvement of the joints does not have association with the type of temporomandibular joint ankylosis. 



5682      Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4

Dentistry comprises practices related to the oral 
cavity. Oral diseases are a major problem among the 
general population and there are various procedures 
carried out to prevent and treat them. Oral health has 
a direct impact on general health patterns as it helps to 
talk, eat, and feel confident 6.

Bony ankylosis of temporomandibular joint is a 
disabling disease that is not confirmed just to the first 
two decades but can occur in later stages of life also 7. 
Different causes have been attributed to the condition 
condylar fracture with the involvement of articular 
surfaces, advanced arthritis, and trauma from obstetric 
forceps 8. Radiography is an essential diagnostic tool 
for TMJ ankylosis. Current methods include panoramic 
radiography and CT. Recently, the value of three- 
dimensional CT (3D-CT) before surgery has been 
advocated 9. 

Ankylosis can be classified into intracapsular/
articular or true ankylosis extra-articular or false 
ankylosis. Intra-articular ankylosis has been classified 
into four types as Type I, II, III, and IV 5. 

Type I occurs where the condyle is medially 
angulated and associated with deformed articular fossa 
together with a mild to moderate amount of new bone 
formation. the head was flattened or deformed but lay 
closely approximated to the upper articular surface. 
There are injury-producing fracture-dislocation to 
head and neck of mandible and laceration of capsular 
ligaments 

Type IV is found when the joint architecture is 
replaced completely by bone with a fusion of the fibrous 
adhesions all around the joint, making the movement 
impossible. This is probably followed by a comminuted 
fracture of the head of mandible/condyle. 

Type II is found where there is no recognizable 
condyle or fossa but instead a large mass of new bone 
extending from the ramus to the base of the skull. The head 
is misshapen or flattened, but it is still distinguishable 
and lay in close approximation to the articular surface. 
There is, however; Bony fusion of the head to the 
outer edge of the articular surface either anteriorly or 
posteriorly, but this is limited to small areas. Deeper 
to this, the upper articular surface and articular disc are 
undamaged. this probably was followed by a severely 
comminuted fracture of the head with associated partial 
damage to the upper articular surface 

Type III ankylosis usually results from medially 
displaced fracture-dislocation with bone bridging the 
mandibular ramus to the zygomatic arch. A bony block 
is seen to bridge across the ramus of the mandible and 
the zygomatic arch. the upper articular surface and 
articular disc and deeper aspect are intact. The displaced 
head is seen to atrophic and laying either .free are 
fused medial side of the upper end of the ramus. This is 
probably followed by a severe condyle. Sigmoid notch 
and coronoid process to the zygomatic arch and glenoid 
fossa. The Bony block was wide and deep and extended 
between the ramus and the upper articular surface, 
completely replacing the architecture of the joint. this 
perhaps followed. fracture of the neck of the mandible 
with dislocation of the head and associated injury to the 
capsule ligaments, Articular disc, and even the upper 
articular surface 

It is possible to reconstruct the series of events and 
changes that would have taken place from infliction of 
trauma to the development of the bony ankylosis. Trauma 
leads to the development of Bony ankylosis. Trauma 
leads to the fracture of the head or neck of the mandible 
with or without dislocation of the head, disruption of the 
capsular ligament, Articular surface, and /or articular 
disc as well as adjoining periosteum, and accompanying 
hemarthrosis. Also, Cancer cells exhibit a wide range 
of genetic alterations that include gene rearrangements, 
point mutations, and gene amplification, leading to 
disturbances in molecular pathways modifying cell 
growth, survival, and metastasis 1011. This is followed 
by a varying period of restricted mobility or complete 
immobility of the joint because of pain. The hematoma 
organizes, and the ensuring fibrosis in and around the 
joint leads to further restriction of mobility and gradual 
bone formation across the joint or between the upward 
displaced ramus and the zygomatic arch from the 
disrupted periosteum. The bone formation varies with 
the severity of the injury and disruption of the structures, 
i.e; varying from thin bony spicules across the joint to 
complete replacement of the joint by a bony bridge 
extending from mandibular ramus to upper articular and/
or the zygomatic arch. The bony bridge maybe 1 ¼ inch 
across and more than 1 inch in thickness 5,7.

The upward displacement of ramus reduces the 
apparent vertical height of the mandible. and in unilateral 
cases produces facial asymmetry and deviation of 
the chin to the affected side, which starts appearing 
relatively full. In bilateral cases, it causes the rescission 
of the chin and open bite. restriction in the range of 
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mouth opening and persistent efforts by depressors in 
the mandible (digastric mylohyoid) produces marked 
notching in the lower border of the mandible in front of 
the insertion of the masseter and medial pterygoid. This 
is especially marked during childhood and adolescence. 
The presence or absence of dental malocclusion depends 
on the relative position of the teeth and their fixation 
following trauma 1213. With the rise of mandibular ramus 
by the upward pull of masseter and the pterygoid on the 
affected side there is relaxation of temporalis, masseter, 
and medial pterygoid on the affected side, which over 
a period of months and years become atrophic from 
disuse and get contracted. These changes in muscles 
may also occur on the normal side. This interferes 
with immediate restoration of the full range of mouth 
opening after temporomandibular joint arthroplasty 
because of the inability of these muscles to stretch to 
normal dimensions. Several factors may influence the 
perception of pain as it is a complex process. Dental 
pain and needs to be considered more often as a possible 
diagnosis also 14151617. 

Therefore, it is recommended that coronal and 
axial CT are essential in identifying the relationship of 
these vital structures to the ankylosed bone mass. It is 
important for surgeons to improve their knowledge to 
enable the diagnosis and management of patients to have 
a more positive attitude toward these patients 181920. It 
can be recommended that the choice of investigation 
can depend on the size of the lesion 2122. These findings 
do not match the results of the previous literature, but 
this difference may be due to a change in geographical 
distribution which plays the role in the change in 
etiological factor, socioeconomic status of the patients 
we recommend more detailed and long term followup to 
include more numbers of cases. 

Conclusion 
Our result shows there is significant male predilection 

with more number of unilateral temporomandibular joint 
Ankylosis cases than bilateral and also higher incidence 
of Sawhney’s type 2 temporomandibular joint followed 
by type 3 and type 1 & 4 respectively. And, there is no 
association between type of temporomandibular joint 
ankylosis and gender or type of temporomandibular 
joint ankylosis with the number of joints involved. 
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Abstract 

Complete denture is a dental prosthesis that replaces the entire dentition and associated structures of maxilla 
and mandible. Its Function is to restore esthetics, mastication and speech.Various outcomes in the treatment 
of complete denture in edentulous patients involve a complex array of different factors which determine the 
accuracy of complete denture. Due to various reasons complete dentures may encounter changes from trial 
stage to insertion. This change may occur due to processing or handling .The present study aims to assess 
the differences in complete denture from try in anterior teeth position to insertion anterior teeth position with 
regard to midline shift and plane deviation and using chi square test statistical significance was observed. 
The study was carried out in Saveetha dental college, Chennai, patients data was collected from inhouse 
digital data bank. The data of documented evidence treated by the undergraduate students were retrieved and 
analysed for differences. The study reveals that there are incidences which had changes from the try in step 
to clinical insertion step with regard to anterior teeth. 
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Introduction 

Complete denture deals with the replacement of 
dentition and its associated structures of maxilla and 
the mandible.Treating a complete denture patient is an 
essential resource for general dental practitioners, dental 
students and laboratory technicians.1Various outcomes 
in the treatment of complete denture in edentulous 
patients involve a complex array of different factors.2 
Prognosis of the complete denture success depends 
on developing an occlusion that is compatible with 
functional movements of the stomatognathic system. 

Clinically for establishment of ideal occlusion, one of 
the important factors that help us is the orientation of the 
occlusal plane. The determination of angulation of the 
occlusal plane is a vital clinical step in the construction 
of the complete dentures for the edentulous patients. The 
correct orientation of the occlusal plane of the complete 
denture will result in better denture stability. Use of stable 
complete dentures helps to avoid the transfer of undue 
stresses to the underlying residual ridges, retardation of 
their resorption, better aesthetics achievement in natural 
smile and function of final prosthesis.3 Midline position 
of complete dentures is more important and it plays 
an important role in esthetics.4 Computer engineered 
complete dentures are also used.5 Patient dissatisfaction 
inadequate retention were the most common 
complications with computer engineered complete 
dentures.6 It is important to establish a harmonious 
occlusion in a maxillary complete denture opposing 
natural occlusion.7 One of the common problems faced 
in prosthetic dentistry is fracture of maxillary acrylic 
complete denture.8 The commonest reason is because 
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of great masticatory forces.9 Poor laboratory techniques, 
use of porcelain teeth are also other causes for fracture 
of dentures. 10 The mandibular posture and occlusion 
should be recorded carefully.11 At each visit, the soft 
tissues and the denture fit must be checked.12 Retention 
and support of the dentures must be assessed.13 Before 
giving for processing , teeth arrangement should be 
checked properly to avoid deviation.14 Occlusal stability 
plays an important role in case of complete dentures , 
it is obtained by achieving maximum number of tooth 
contacts during artificial teeth positioning in wax.15 
There are various processing errors that occur during 
fabrication of complete denture.16 It includes thickness 
of denture, separating media, improper ratio of monomer 
and polymer.17 Before giving the dentures for processing, 
the occlusion should be checked.18 The teeth movement 
after arrangement should not be present.19 The movement 
of teeth during processing of complete dentures disturbs 
the harmonious occlusal scheme established at the final 
wax try in stage.There are two main factors responsible 
for occlusal discrepancies in the processed denture 
, change in relationship of teeth to master cast during 
processing as a result of investing procedure, careless 
packing of acrylic resins in the mould cavity or improper 
flask closure and wrapage of the denture base due to 
the inherent strains when the denture is separated from 
the cast.20 The aim of the present study is to assess the 
complete denture from try in anterior teeth position to 
insertion teeth position. 

Materials and Methods 

The present study is done by screening the patients 
digital case sheets. The search for digital case sheets was 
from june 2019 to february 2020. The records searched 
close to 4068 reporting to clinics with the complaint 

of multiple missing teeth in upper and lower arch. The 
search was narrowed down for edentulous condition in 
upper and lower arch with documentation evidence at 
try in stage and insertion stage. The search led to 255 
patients’ details of both try in and insertion. The digital 
documentation was evaluated for changes in anterior 
plane and midline shift from trial stage to insertion 
stage. The details were screened by 2 expert reviewers. 
Those undergoing complete denture treatments and with 
adequate documentation details were involved in the 
study. This study was done retrospectively to assess at 
how many instances there are processing errors which 
tend to deviate from the trial stage. The study included 
only anterior teeth changes and no other changes with 
regard to processing error was considered. The scoring 
was added as try in stage anterior plane or midline 
shifted as yes or no, and the same parameter with scoring 
at insertion stage was done. The data was screened and 
relevant data was subjected to statistical analysis. 

Results and Discussion 

In the present study , the total sample size obtained 
is 255 out of which 153 are males and 102 were females 
i.e. 60.23 % were males and 40% were females. Majority 
of them belong to the age group of 61 to 70 years. 
More male patients were completely edentulous .When 
comparing the changes from try in step to insertion step, 
241 complete dentures had no changes i.e. 94.9% of 
them were correct and the remaining 14 (5.1%) showed 
anterior plane deviation. While analysing midline shift 
in 210 patients 83% had no change from tryin stage to 
insertion whereas 45 patients 17% showed a deviation of 
midline from try in to insertion. (Figures 1,2,3) 
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Fig 1- Bar Graph Indicating Changes or Deviation from Trial Stage to Insertion Stage In comparison to 
Gender. X axis denotes the Presence or absence of changes in denture and Y axis denotes the deviation. 

Red color represents Female gender and Blue Colour represents Male gender. Chi square association was 
and found to be statistically signifi cant. Pearson chi square value - 65.392; p value= 0.020; p<0.05 which is 

signifi cant. There are more changes associated with females in comparison to males 

 
Fig 2- Bar Graph Indicating Anterior Plane Change Deviation from Trial stage to Insertion Stage.X axis 

denotes the Anterior Plane Evaluation and Y axis denotes the Changes. Chi square test was done and found 
to be statistically signifi cant Pearson chi square value of 4.663, p=0.031(p < 0.05) signifi cant. There is a 

signifi cant change in comparison from trial stage to insertion stage with regards to Anterior Plane. 
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Fig 3- Bar Graph Indicating Mid Line Change Deviation At Trial Stage And At Insertion Stage. X axis 

denotes the Midline Evaluation and Y axis denotes the Changes. Chi square association was done and found 
to be signifi cant. Pearson chi square value of 68.815, p= 0.000 (p < 0.05) - signifi cant. Proving that there was 

a signifi cant change in comparison from trial stage to insertion stage with regard to the Midline. 

Komal et al conducted a study on processing 
induced tooth displacement and occlusal changes in 
complete denture.In their study, various articles were 
selected and assessed on the basis of various factors and 
variables involved in complete denture processing that 
could contribute to tooth movement.Various factors like 
fl asking and type of investing material used, packing, 
curing and defl asking , fi nishing were discussed in the 
study.21 Abuzar et al did a study about tooth movement 
during processing of complete dentures and its relation 
to palatal form.Tooth movement during processing 
of acrylic resin complete dentures was investigated 
in relation to palatal form.Eleven clinical casts were 
radiographed at four denture processing stages.Seven 
points were located on each cast. Radiographs were 
digitized and the images obtained were processed and 
analysed for precise measurement of tooth movement.A 
palatal form index was developed with respect to a 
relationship between tooth movement and palatal form, 
certain trends were found with varying degree and on the 
base material and the dimensional changes that occurred 
during processing.22 Jamani et al did a study based 
on the effect of denture thickness on tooth movement 
during processing of complete dentures.A maxillary cast 
of a patients was duplicated to obtain 10 identical casts 

.Base plates were constructed on fi ve casts using 1.25 
mm thick wax and other 5 casts by 2.5 mm.Teeth were 
placed on the ridge of the main cast and TMJ pins was 
placed vertically upright in each tooth and radiographed 
before processing.The results showed that there are 
signifi cant variations in tooth movement between thick 
and thin dentures.23 Michelle et al did a study based on the 
effect of monomer content in monomer polymer ratio on 
complete denture teeth displacement. In this observation, 
there were no statistically signifi cant differences 
between the group with monomer content recommended 
by the manufacturer groups with 25 % less monomer, 
in both conventional and microwave polymerisation.24

Rafael et al did a study based on infl uence of storage 
on dimensional changes in maxillary acrylic denture 
bases and effect on tooth displacement.Thirty maxillary 
dentures were manufactured and processed using 3 
different curing cycles, long , short conventional and 
microwaved. Distances between fi xed points on the 
teeth were measured and the dentures stored at room 
temperature for 24 weeks.After storage, the distances 
are again measured in the dentures then stored in water 
at 37 degree Celsius for 24 weeks and then reevaluated.
Anteroposterior distances demonstrated contraction 
in all acrylic resins.25 Emel Dervis did a study about 
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clinical assessment of common patient complaints 
with complete dentures .The study investigated the 
relationship between patient complaints with complete 
dentures and several factors like age, gender, medical 
status and denture faults.This study included 600 
patients who received new dentures were assessed three 
months after insertion of the denture.Patient complaints 
were scored according to the answers to the specific 
questions.It was observed that there is no significant 
relationship between patient complaints and age, gender 
and medical status. Statistically significant relationships 
were observed between denture construction faults or 
condition of patient’s denture bearing mucosa.26 Van 
Waas conducted a study based on the influence of 
clinical variables on patient’s satisfaction with complete 
dentures. It was observed that the effect of the technical 
quality of complete dentures and the physical condition 
of the mouth on patients’ satisfaction was investigated 
in 130 patients who received new complete dentures. 
A moderately positive correlation was found between 
satisfaction of the patient and quality of the dentures. 
There was no correlation found between the satisfaction 
of the patient and the physical condition of the mouth.27,28 
The present study indicates there is an anterior midline 
shift which is statistically significant p<0.05 and aslo 
anterior plane deviation at insertion in comparison to 
trial stage, which was statistically significant p< 0.05 - 
chi square test. (Table 1&2) The reasons elicited could 
vary from packing techniques, excess packing material 
to curing techniques or even midline shift at trial stage 
itself. The previous literature cited too gives similar 
reasons for denture insertion differences. The study gives 
an insight as to the anterior teeth lateral shift and plane 
shift seems to be present and that can be more attributed 
to excess packing material during flasking stages. 

Conclusion

The Present retrospective clinical study indicates 
a definitive change in anterior teeth position from trial 
stages to insertion stage. The change is associated with 
complete dentures midline shift and anterior plane and is 
more commonly observed in female gender.
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Abstract
Aim: To study the incidence of periodontal pocket depth more than 3mm in maxillary premolars and molars 
with class 2 restorations. Introduction: A class II restoration of a tooth and its status of periodontal health 
are closely related. A healthy periodontium is required for the proper functioning of all restorations while 
the functional stimulation due to dental restorations is essential for periodontal protection. Materials and 
Methods: It is a retrospective study in which we reviewed patient records and analysed the data of 86000 
patients between June 2019 and March 2020, out of these patients we collected the data of 885 patients who 
had class II restoration done.The data was compiled into class II restorations with pocket depth more than 3 
mmm and less than 3 mm, reviewed, tabulated and exported to SPSS software for statistical analysis. Result: 
Incidence of pocket depth more than 3mm in Class II amalgam restorations was 3.42% out of 614 samples 
and in Class II LCR restorations was 3.69% out of 271 samples. In comparison of incidence of pocket depth 
more than 3 mm in both amalgam and composite class II restorations amalgam is 2.37% and composite is 
1.13%. Conclusion: Within the limits of study, it can be concluded that incidence of pocket depth more than 
3mm in maxillary premolars and molars with class II amalgam restoration was less (3.42%) compared with 
composite (3.69%). However on comparison between amalgam and composite the mean pocket depth was 
more in amalgam. 

Keywords: Periodontal pocket;class II restoration ; amalgam; composite; pocket depth 
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Introduction
Dental restoration and periodontal health are closely 

related, a healthy periodontium is needed for the proper 
functioning of all the restorations while the functional 
stimulation due to dental restoration is essential for 
periodontal protection.1,2 An adequate treatment must 
take into account to carry out the correct dental anatomy 
as follows3-Occlusal surfaces should be made in such a 
manner that forces are directed along the longitudinal 

axis of tooth.4,5 Cuspal slopes of improper restoration 
in retention with the antagonist tooth can trigger 
enlargement of the contact point during functional 
movements.6 This allows interdental impact of foodstuff 
with devastating conquest effects on interproximal 
periodontal tissues.4,7 Marginal occlusal ridges must 
be placed above the proximal contact surface and must 
be rounded and smooth so as to allow access the dental 
floss. Proximal surface must be divergent,beginning 
from contact area towards vestibular direction orally 
and apically.3,8 They must be smooth and polished and 
the interdental area must be correctly made,in order to 
prevent the settling of food in interdental spaces.8,9 

Alteration of interproximal contact surface entails 
food retention, gingival inflammation, pocket formation, 
bone loss and finally dental mobility.10,11 Food settling 
is a common cause of chronic marginal gingiva and 
periodontal pathologies. The reason why the contact 
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surface in a lateral tooth must be situated at 1-2mm 
in length in occluso-gingival direction and it will 
measure approximately 25% of the oro-vestibular width 
of neighbouring tooth, in the upper arch the contact 
surface is situated slightly towards vestibular area, from 
the median mesio-distal line. These surfaces, if well 
proportioned, play an important role in maintaining 
gingival health.10,12 Undercontoured vestibular and oral 
surfaces may alter the normal route of food and cause 
its stuffing and accumulation in the gingival groove.10,13 
Over countering will deviate food beyond the marginal 
mechanical action of food which can stagnate in 
overprotected gingival groove. Cervical extension of 
restorations should be placed possibly supragingival and 
it should present an optimal marginal closing.14,15 The 
microscopical spaces at the tooth restoration interface 
constitute niches for plaque accumulation.16,17

From the periodontal point of view, the most important 
element is the gingival niche(embrasure).16,17 Periodontal 
disease triggers tissue destruction,diminishing the level 
of the alveolar bone and creating greatly enlarged 
interdental spaces.17,18 Restorations can be made to respect 
the coronal and radicular morphology,maintaining the 
embrasure enlarged and the interdental space open.17,19 
Teeth can be remodelled through restorations so as the 
gingival embrasure is replaced near the new level of 
gingiva.17 This is made by modifying the contour of the 
proximal surfaces and by placing the contact areas more 
apically.17 20,21The interdental gingiva takes again the 
normal shape, filling the new embrasure, which must 
have adequate dimensions.22–24As dental restorations 
and periodontal health are closely related this study was 
aimed at finding out the incidence of periodontal pocket 
more than 3 mm in maxillary premolars and molars with 
class II restorations.

Materials and Methods

This is a retrospective study regarding the incidence 
of periodontal pocket more than 3 mm in maxillary 
premolars and molars with class II restorations in patients 
who visited Saveetha Dental college and Hospitals in 
between June 2019 March 2020. The approval for this 
university setting study was obtained from the Institution 
Ethics Board. The study was reviewed by 2 reviewers 
and was cross verified.

Inclusion criteria - Patients with class II 
restoration,Vital tooth

Exclusion criteria - Patients without class II 
restoration,Patients who have undergone periodontal 
surgeries, Patients with orthodontic appliances 

Data was obtained by reviewing the patient records 
and analysing 86000 patients between June 2019 and 
March 2020, out of these the data of 885 patients who 
had undergone class II restorations was collected. 
This data was compiled into class II restorations with 
pocket depth more than 3 mmm and less than 3 mm. 
After retrieval it is tabulated in excel and then imported 
to SPSS(Statistical Product and Service Solutions) 
software by IBM. Variables were defined and selected .

The following parameter was evaluated:

Probing Pocket depth: The probing Pocket depth 
were carried out at six sites for every tooth ( mesiobuccal, 
mid buccal, distobuccal, mesiolingual, midlingual 
and distolingual using WHO periodontal probe) The 
periodontal probing score on the side (mesial or distal) 
of the restoration was considered.

Statistical Analysis 

After further verification by an external reviewer, 
it was imported to the SPSS Version 20 by IBM for 
statistical analysis.Descriptive statistics and chi square 
test were performed and graphs were plotted to arrive 
at final results. A p-value less than was of less than 0.05 
was considered as statistically significant. 

Results & Discussion 

In this retrospective study we compared the 
incidence of periodontal pocket depth more than 3mm in 
maxillary premolars and molars with class II restorations. 
The incidence between two commonly used direct 
restorations amalgam and composite are compared in 
this study. The survival of dental amalgam is twice as 
high compared with composite filling, this is because of 
various factors like polymerisation shrinkage, deficient 
marginal adaptation, higher wear rates, defective 
contact points leading to food impactions, insufficiently 
converted composite at the bottom of the cavity are 
problems that cannot be underestimated when using 
resin-composite.25,26,27 This does not imply that there is 
no weakness for amalgam: the need for retentive cavities 
at the cost of healthy tooth surface, weakening of tooth’s 
strength by cutting through tooth’s crown‘s ridges, the 
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risk of fracture of remaining tooth substance as the 
result of cavity design and the lack of adhesion between 
amalgam and tooth substances.28,29 The incidence of 
pocket depth more than 3mm in amalgam restorations. 
614 amalgam restorations were done in a time period 
from June 2019 to March 2020.The incidence of 
pocket depth more than 3mm was found to be 3.42% in 
amalgam restorations(Graph 1). The incidence of pocket 
depth more than 3mm in composite restorations.271 
composite restorations were done in a time period from 
June 2019 to March 2020. The incidence of pocket depth 
more than 3mm was found to be 3.69% in composite 
restorations(Graph 2). The comparison of pocket depth 
in both amalgam and composite restoration shows that 
in amalgam it is 2.37% whereas in composite it was 
found to be 1.13%(Graph 3). Levin L et al., and Kim K 
et al., stated that class II amalgam restoration has more 
incidence of pocket depth compared to composite.30,31 
However there are studies in which results indicated that 
class II composite restorations have more incidence of 
periodontal pocket compared to class II amalgam.26,32-36 
The other studies may have used a different diagnostic 
criteria..26,32–36 As the control in other studies were 
normal teeth without any restorations whereas the 
control in the present study were the teeth with class II 
restoration less than 3mm pocket depth. The comparison 
of pocket depth of pocket depth of more than 3 mm in 
between maxillary premolars and molars with a class II 
restoration, it was found that molars had more incidence 
of pocket depth more than 3 mm with 21 teeth than 
premolars with 10 teeth(Graph 4).

The main objective of matrix systems is to reproduce 
the natural proximal contour of a contact that is tight 

enough to prevent food impaction, which is crucial for the 
healthy maintenance of underlying periodontal tissues.37 
Increased gingival inflammation and attachment loss, 
apart from the presence of overhanging restorations, have 
also been attributed to plaque accumulation due to loose 
proximal contacts.38,39 However, alveolar bone loss is 
not directly attributed to open interproximal contacts but 
is strongly related to the overall periodontal status of the 
patient.40 Annoyance and discomfort have been reported 
by patients who experience food impaction4 at sites 
of open contact.40 On the other hand, the contact point 
must not be too strong, in order to avoid the shredding 
and impaction of dental floss fibers interproximally or 
periodontal trauma induced by excessive force applied 
during flossing.40

Hence, various researches were done to overcome 
these problems by improving material characteristics 
and application techniques. The choice of the matrix 
system, separation technique and restorative material is 
an important factor.41Conventionally Tofflemire matrix 
systems were used but failed to create tight proximal 
contacts.41 This might also be a reason for periodontal 
pocket formation in class II restorations. In several in 
vitro and in vivo studies, sectional matrix systems in 
combination with separation rings showed tight proximal 
contacts in two surface Class II cavities.41 There are 
two reasons for a successful restoration: to reproduce 
the natural contour with tight proximal contact and 
proper oral hygiene maintenance by the patient after the 
restoration. Further studies can be done on prognosis 
of class II restorations with advanced sectional matrix 
systems. 
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Graph 1 represents the Incidence of pocket depth more and less than 3mm in amalgam restorations. X 
axis represents pocket depth more and less than 3mm and Y axis shows the number of restorations where 

blue bar denotes the number of amalgam restoration with pocket depth more than 3mm and green bar 
denotes the number of amalgam restoration with pocket depth less than 3mm. Out of total 614 amalgam 

restorations, 21 restorations(3.42%) had pocket depth more than 3mm which is less when compared to 593 
restorations(96.58%)which had pocket depth less than 3mm. 

Graph 2 represents the Incidence of pocket depth more than 3mm in composite restorations. X axis 
represents pocket depth more and less than 3mm and Y axis shows the number of restorations where 
blue bar denotes the number of composite restoration with pocket depth more than 3mm and green 

bar denotes the number of composite restoration with pocket depth less than 3mm. Out of total 
271, 261 restorations(96.31%)had pocket depth less than 3mm which is more when compared to 10 

restorations(3.69%)which had pocket depth more than 3mm. 
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Graph 3 It represents the comparisons between the pocket depth more than 3mm in both amalgam and 
composite restoration. X axis shows the types of restorations-amalgam and composite restorations and Y 

axis shows the restorations with pocket depth more and less than 3mm where blue bars denote the number 
of restoration with pocket depth more than 3mm and green bar denote the number of restoration with 

pocket depth less than 3mm. It shows that pocket depth more than 3mm in amalgam restoration is ( 2.37%) 
which is more when compared to composite restoration (1.13%). (Chi square test was done with p value 

0.841, where P value > 0.05, statistically not signifi cant association). 

Graph 4: This graph represents the incidence of pocket depth more than 3mm in maxillary premolars and 
molars with class II restoration. X axis shows the maxillary premolars and molars with class II restoration 

and Y axis shows the number of restorations with pocket depth more than 3mm. It shows that the maximum 
number of class II restorations with pocket depth more than 3mm was found in maxillary molars(67.74%) 

followed by maxillary premolars(32.26%). 
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Conclusion
Within the limitation of this study it concluded that 

class II amalgam restoration have more incidence of 
pocket depth more than 3mm with 2.37% than class II 
restoration which was 2.37% in maxillary premolars and 
molars. 

Acknowledgments: We thank Saveetha Dental 
College and Hospitals, Chennai for access to the 
retrospective data. 

Conflict of Interest: There are no conflicts of 
interests to declare. 

Source of Funding: Self. 

Ethical Clearance: It is taken from “Saveetha 
Institute Human Ethical Committee” (Ethical Approval 
Number- SDC/SIHEC/2020/DIASDATA/0619-0320)

References
1.  Romanu M, Bratu D, Uram-Tuculescu S, Others. 

Aparatul dento--maxilar. Date de morfologie 
funcţională clinică. Ed. Helicon, Timişoara; 1997.

2.  PradeepKumar AR, Shemesh H, Jothilatha S, 
Vijayabharathi R, Jayalakshmi S, Kishen A. 
Diagnosis of Vertical Root Fractures in Restored 
Endodontically Treated Teeth: A Time-dependent 
Retrospective Cohort Study [Internet]. Vol. 42, 
Journal of Endodontics. 2016. p. 1175–80. Available 
from: http://dx.doi.org/10.1016/j.joen.2016.04.012

3.  Rajendran R, Kunjusankaran RN, Sandhya R, 
Anilkumar A, Santhosh R, Patil SR. Comparative 
Evaluation of Remineralizing Potential of a Paste 
Containing Bioactive Glass and a Topical Cream 
Containing Casein Phosphopeptide-Amorphous 
Calcium Phosphate: An in Vitro Study [Internet]. 
Vol. 19, Pesquisa Brasileira em Odontopediatria e 
Clínica Integrada. 2019. p. 1–10. Available from: 
http://dx.doi.org/10.4034/pboci.2019.191.61

4.  Bailey JH, Fischer DE. Procedural hemostasis and 
sulcular fluid control: a prerequisite in modern 
dentistry. Pract Periodontics Aesthet Dent. 1995 
May;7(4):65–75; quiz 76.

5.  Ramanathan S, Solete P. Cone-beam Computed 
Tomography Evaluation of Root Canal Preparation 
using Various Rotary Instruments: An in vitro Study 
[Internet]. Vol. 16, The Journal of Contemporary 
Dental Practice. 2015. p. 869–72. Available from: 
http://dx.doi.org/10.5005/jp-journals-10024-1773

6.  Siddique R, Sureshbabu NM, Somasundaram J, 
Jacob B, Selvam D. Qualitative and quantitative 
analysis of precipitate formation following 
interaction of chlorhexidine with sodium 
hypochlorite, neem, and tulsi. J Conserv Dent. 
2019 Jan;22(1):40–7.

7.  R R, Rajakeerthi R, Ms N. Natural Product as 
the Storage medium for an avulsed tooth – A 
Systematic Review [Internet]. Vol. 22, Cumhuriyet 
Dental Journal. 2019. p. 249–56. Available from: 
http://dx.doi.org/10.7126/cumudj.525182

8.  Danila I, Hanganu C, Barlean L, Murariu A, Parus 
M, Mihailovici L, et al. Trends in oral health status 
of schoolchildren from Iasi, Romania. Available 
from: https://pdfs.semanticscholar.org/dd95/
d164cc71a378133b3b35c7ae853efd064fef.pdf

9.  Hussainy SN, Nasim I, Thomas T, Ranjan M. 
Clinical performance of resin-modified glass 
ionomer cement, flowable composite, and polyacid-
modified resin composite in noncarious cervical 
lesions: One-year follow-up. J Conserv Dent. 2018 
Sep;21(5):510–5.

10.  Pu\textordmasculineca\ textordmasculineu 
CG, Dumitriu AS, Dumitriu HT. The 
significance of BANA test in diagnosis of 
certain forms of periodontal disease. Available 
from: https://pdfs.semanticscholar.org/cb56/
a4492ac2c134a1bbd7e49cc1123a656e3d4b.pdf

11.  Kumar D, Delphine Priscilla Antony S. Calcified 
Canal and Negotiation-A Review [Internet]. Vol. 
11, Research Journal of Pharmacy and Technology. 
2018. p. 3727. Available from: http://dx.doi.
org/10.5958/0974-360x.2018.00683.2

12.  Ravinthar K, Jayalakshmi. Recent Advancements 
in Laminates and Veneers in Dentistry [Internet]. 
Vol. 11, Research Journal of Pharmacy and 
Technology. 2018. p. 785. Available from: http://
dx.doi.org/10.5958/0974-360x.2018.00148.8

13.  Baskran RNR, Pradeep S. Recent advancement 
of local anasthesia advancement to recent 
advancement of local anaesthesia administration 
[Internet]. Vol. 9, Research Journal of Pharmacy 
and Technology. 2016. p. 1761. Available from: 
http://dx.doi.org/10.5958/0974-360x.2016.00354.1

14.  Noor SSSE, S Syed Shihaab, Pradeep. 
Chlorhexidine: Its properties and effects [Internet]. 
Vol. 9, Research Journal of Pharmacy and 
Technology. 2016. p. 1755. Available from: http://



Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4      5697

dx.doi.org/10.5958/0974-360x.2016.00353.x
15.  Odontologie GM. Caria Dentară. Bucureşti: Editura 

Medicală. 1995;
16.  Janani K, Ajitha P, Sandhya R. Improved quality of 

life in patients with dentin hypersensitivity. Saudi 
Endodontic Journal. 2020 Jan 1;10(1):81.

17.  Graham JM, Moum WRH. Conservarea si 
restaurarea structurii dentare. All Educational, 
Bucuresti. 1999;

18.  Janani K, Palanivelu A, Sandhya R. Diagnostic 
accuracy of dental pulse oximeter with customized 
sensor holder, thermal test and electric pulp test 
for the evaluation of pulp vitality - An in vivo 
study [Internet]. Vol. 23, Brazilian Dental Science. 
2020. Available from: http://dx.doi.org/10.14295/
bds.2020.v23i1.1805

19.  Jose J, P. A, Subbaiyan H. Different Treatment 
Modalities followed by Dental Practitioners for 
Ellis Class 2 Fracture – A Questionnaire-based 
Survey [Internet]. Vol. 14, The Open Dentistry 
Journal. 2020. p. 59–65. Available from: http://
dx.doi.org/10.2174/1874210602014010059

20.  Teja KV, Ramesh S. Shape optimal and clean more. 
Saudi Endodontic Journal. 2019 Sep 1;9(3):235.

21.  Teja KV, Ramesh S, Priya V. Regulation of 
matrix metalloproteinase-3 gene expression in 
inflammation: A molecular study. J Conserv Dent. 
2018 Nov;21(6):592–6.

22.  V DN, S SP, Subha M. Effects of flipped class based 
teaching in orthodontics & dentofacial orthopedics 
– A prospective study [Internet]. Vol. 10, 
International Journal of Research in Pharmaceutical 
Sciences. 2019. p. 1415–9. Available from: http://
dx.doi.org/10.26452/ijrps.v10i2.619

23.  Nasim I, Nandakumar M. Comparative evaluation 
of grape seed and cranberry extracts in preventing 
enamel erosion: An optical emission spectrometric 
analysis [Internet]. Vol. 21, Journal of Conservative 
Dentistry. 2018. p. 516. Available from: http://
dx.doi.org/10.4103/jcd.jcd_110_18

24.  Manohar MP, Sharma S. A survey of the knowledge, 
attitude, and awareness about the principal choice 
of intracanal medicaments among the general 
dental practitioners and nonendodontic specialists. 
Indian J Dent Res. 2018 Nov 1;29(6):716.

25.  Ungureanu L, Leon A, Nuca C, Amariei C, 
Petrovici D. Effects of direct dental restorations on 
periodontium - clinical and radiological study.

26.  Al-Fawaz Y, Alofi R, Diab H. Comparative 
study between the effect of class II amalgam 
and composite restorations in posterior teeth on 
periodontal tissues health. Egypt Dent J. 2017;63(3-
July (Fixed Prosthodontics, Dental Materials, 
Conservative Dentistry & Endodontics)):2571–7.

27.  Wilson MA, Cowan AJ, Randall RC, Crisp RJ, 
Wilson NHF. A practice-based, randomized, 
controlled clinical trial of a new resin composite 
restorative: one-year results. Oper Dent. 2002 
Sep;27(5):423–9.

28.  Bernardo M, Luis H, Martin MD, Leroux BG, Rue 
T, Leitão J, et al. Survival and reasons for failure 
of amalgam versus composite posterior restorations 
placed in a randomized clinical trial. J Am Dent 
Assoc. 2007 Jun;138(6):775–83.

29.  Ramamoorthi S, Nivedhitha MS, Divyanand MJ. 
Comparative evaluation of postoperative pain after 
using endodontic needle and EndoActivator during 
root canal irrigation: A randomised controlled trial 
[Internet]. Vol. 41, Australian Endodontic Journal. 
2015. p. 78–87. Available from: http://dx.doi.
org/10.1111/aej.12076

30.  Levin L, Coval M, Geiger SB. Cross-sectional 
radiographic survey of amalgam and resin-based 
composite posterior restorations. Quintessence Int. 
2007 Jun;38(6):511–4.

31.  Kim K-L, Namgung C, Cho B-H. The effect of 
clinical performance on the survival estimates 
of direct restorations. Restor Dent Endod. 2013 
Feb;38(1):11–20.

32.  Johnson GH, Bales DJ, Gordon GE, Powell LV. 
Clinical performance of posterior composite 
resin restorations. Quintessence Int. 1992 
Oct;23(10):705–11.

33.  Mjör IA, Jokstad A. Five-year study of Class II 
restorations in permanent teeth using amalgam, glass 
polyalkenoate (ionomer) cermet and resin-based 
composite materials [Internet]. Vol. 21, Journal of 
Dentistry. 1993. p. 338–43. Available from: http://
dx.doi.org/10.1016/0300-5712(93)90006-c

34.  Collins CJ, Bryant RW, Hodge KL. A clinical 
evaluation of posterior composite resin restorations: 
8-year findings. J Dent. 1998 May;26(4):311–7.

35.  Mair LH. Ten-year clinical assessment of three 
posterior resin composites and two amalgams. 
Quintessence Int. 1998 Aug;29(8):483–90.

36.  Davari AR, Haerian A, Keshvari M. Evaluation 



5698      Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4

of effect of Amalgam and composite in class II 
restorations on the gingival health in patients 
referring to Shahid Sadoughi Dental School of 
Yazd in 2013. Yazd Journal of Dental Research-The 
Journal of Faculty of Dentistry Shahid Sadoughi 
University of Medical Sciences (quarterly). 
2014;3(2):212–8.

37.  Dörfer CE, von Bethlenfalvy ER, Staehle HJ, Pioch 
T. Factors influencing proximal dental contact 
strengths. Eur J Oral Sci. 2000 Oct;108(5):368–77.

38.  Kornman KS, Löe H. The role of local factors in 
the etiology of periodontal diseases. Periodontol 
2000. 1993 Jun;2:83–97.

39.  Jernberg GR, Bashar Bakdash M, Keenan KM. 
Relationship Between Proximal Tooth Open 
Contacts and Periodontal Disease [Internet]. Vol. 

54, Journal of Periodontology. 1983. p. 529–
33. Available from: http://dx.doi.org/10.1902/
jop.1983.54.9.529

40.  Kampouropoulos D, Paximad\a C, Loukidis M, 
Kakaboura A. The influence of matrix type on 
the proximal contact in Class II resin composite 
restorations. Oper Dent. 2010 Jul;35(4):454–62.

41.  Deepak S, Nivedhitha MS. Proximal contact 
tightness between two different restorative 
materials--An in vitro study. Journal of Advanced 
Pharmacy Education & Research| Apr-Jun 
[Internet]. 2017;7(2). Available from: https://
www.speronline.com/japer/Articlefile/c/28_
JAPER_52_2017_RA_20171031_V1.pdf 



Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4      5699

Prevalence of Radiographic Errors in IOPA 
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Abstract 
Radiographs are considered as a crucial aid in diagnosis, intraoral and post operative evaluation of different 
conditions and dental procedures. Exposing the patient to beams of x ray more than needed is time consuming 
and increases treatment cost. Some of the errors include cone cut, overlap, elongation, shortening, hazy 
image, ghost image, artifacts and reversed film.The aim of the study is to determine the prevalence of 
radiographic errors in IOPA. The study was aimed to investigate the correlation of radiographic errors 
in IOPA. 100 case reports of patients were obtained from Dental Archive Software and was tabulated in 
Excel. The data analysis was done using SPSS software. The graphs were obtained and the results were 
tabulated. Overlap type of error was more prevalent for upto 41%. There were more errors as well like 
elongation 16%, shortening 17%, hazy image 12%, cone cut 13% and ghost image 1%. 27% of the study 
population that underwent radiographic errors were between 21 to 30 years. 36% of the errors were caused 
by molars. Undergraduate students performed more errors in which overlap occurred for 26% while among 
postgraduate students they occurred for 15%(figure 5). Overlap type of error was the most common cause 
of radiographic error. Radiographs being one of the golden standards for diagnosis, need to be done with 
proper knowledge and awareness. 

Keywords: Radiographs, errors, diagnosis, IOPA, treatment planning 
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Introduction 
In dentistry, radiographs are an important part 

of diagnosis and treatment1. They help in clinical and 
anthropological diagnosis. Clinicians should be aware 
of the positions and processing radiographs2. They also 
help step by step management to maintain the prosthesis 
like implants3. Students should be trained in radiographic 
techniques in proper position and angulation4. IOPA can 
be used to assess the bone resorption levels to check 
periodontal health. Improvement in their performance 
helps reduce exposure to radiation due to faulty 
radiographs and is important to keep the health of the 
patient. With the help of the study, students can be made 

aware of the common mistakes that are made and this 
will help them improve their pattern5. 

The periapical radiograph, using paralleling 
technique, is considered as the gold standard for 
measuring the errors 2,6. Several advanced techniques 
in radiographs include IOPA, CAD-CAM, MRI etc7. 
Errors like angulation disorders, film bending, reverse 
film, overlap and cone cut were some of the causes of 
errors. Anatomical variations like high narrow palate, 
tori,etc can also cause errors. Changes in the angle 
between teeth and film also have a significant effect in 
taking IOPA8. 

Radiographic techniques and processing errors 
can highly impact the radiographic interpretation. It is 
necessary to gather proper radiological information, 
hence good quality radiographs are important to be taken 
by avoiding errors9. Both paralleling and bisecting angle 
techniques can have both technical and manual errors. 
Besides the common errors, processing them incorrectly 
like image contrast can affect the interpretation. 
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They will help evaluate the periodontal status before 
any prosthetics and can help decide the planning 
process 10,11. Any discrepancy in interpretation causes 
interpretive radiological error. SLOB technique can 
be used to accurate positioning12. As a dental surgeon, 
they should be aware of processing radiographs. More 
research is needed to help avoid misinterpretation. It 
is also important to have radiographs as it will act as a 
mirror to point out any unseen errors. Radiographs can 
also help to determine the adaptability of prosthesis 13,14. 
Besides this it is important to maintain hygiene between 
patients when taking IOPA to avoid infections like 
cellulitis 15,16,17,18.The aim of the study is to identify and 
quantify radiographic errors when taking an IOPA, more 
accurate interpretation with less patient exposure. 

Materials a nd Methods 
This is a retrospective study which was conducted 

by using the data collected from the educational 
software of Saveetha Dental College, Chennai; from 
June 2010 to April 2020 and it was examined by two 
examiners.Prior to the start of the study, ethical approval 
was obtained from Scientifi c Review Board, Saveetha 
Dental College, SIMATS university. The study involved 
a total of 100 sample sizes of patients that had to take 
IOPAs by undergraduate and postgraduate students. 
Patients attending the OPD of Saveetha Dental College 
were enrolled in the study by simple random sampling. 
100 case sheets were reviewed of both genders and cross 
verifi cation was done through radiographs taken of the 
oral cavity. The external validation can be generalised 
among the south indian population. 

The data was collected from the electronic health 
records system used at Saveetha Dental College which 
was used to record and store information and oral health 
data of the patients reporting to the college. It helps in 
retrieval of data as starting from diagnosis to treatments 
rendered, everything is stored and can be accessed by 
the physicians. The inclusion criteria was patients that 
took IOPAs. Any other radiographic method other 
than IOPA were in the exclusion criteria. The data 
was imported to the software IBM SPSS Version 23.0 
and analyzed using descriptive statistics and Pearson’s 
correlation. Graphs were obtained and the results were 
tabulated. Statistical signifi cance was set at <0.05. 
Ethical clearance was obtained and covered under the 
following ethical approval number - SDC/SIHEC/2020/
DIASDATA/0619-0320. 

Results and  Discussion 
Among the 100 study population taken for the 

study, it is found that 27% of the study population that 
underwent radiographic errors were between 21 to 30 
years (fi gure 1), out of which 36% of the population had 
errors in the molar region(fi gure 3). 41% of the error 
was due to overlap which was the most prevalent type of 
error. Out of the other errors 16% was due to elongation, 
17% was due to shortening,12% was a hazy image, 
13% was due to cone cut and 1% was a ghost image 
due to artifacts. (fi gure 4). 54% of the study population 
were females(fi gure 2). In the study it was found that 
undergraduates performed more errors in which overlap 
occurred for 26% while among postgraduates they 
occurred for 15%(fi gure 5) 

Figure 1 - Bar chart showing the age groups of the study population between 10 and 81 years between (x 
axis= age groups and y axis = percentage) 27% of the study population that underwent radiographic errors 

were between 21 to 30 years 
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Figure 2 - Bar chart showing the genders of the study population (x axis= gender and y axis = percentage) 
54% of the study population were females 

Figure 
3 - Bar chart showing the affected tooth region among the study population (x axis= tooth and y axis = 

percentage) 36% of the radiographic errors were in the molar region
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Figure 4 - Bar chart showing the different radiographic errors (x axis=radiographic errors and y axis = 
percentage) 41% was due to overlap, 16% was due to elongation, 17% was due to shortening,12% was a 

hazy image, 13% was due to cone cut and 1% was a ghost image due to artifacts. 

Figure 5 -Bar graph representing the correlation of radiographic errors among undergraduates and 
postgraduates where X axis is the radiographic errors and graduation levels and Y axis is the percentage 
of occurrence of the radiographic errors.The radiographic errors by postgraduates were overlap (15%), 

ghost image(1%), elongation(7%), shortening(9%), cone cut(3%) and hazy image(5%). The radiographic 
errors by undergraduates were overlap (26%), elongation(9%), shortening(8%), cone cut(10%) and hazy 
image(7%). The radiographic errors among postgraduates appear to be less compared to undergraduates, 

however there were no statistically signifi cant differences between the two groups .(PearsonChi square 
test; P = 0.474.P>0.05) In the study it was found that undergraduate students were more prone to have 

radiographic errors than postgraduate students. 
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As a dental surgeon one should be aware of taking 
and processing radiographs. They should be aware of 
the different techniques and methods to obtain proper 
radiographs15. Radiography serves as a key diagnostic 
tool in dentistry; it renders to good and quality 
radiographs.

27% of the study population that had errors in 
radiographs were between the age of 21 to 30 years. 
Though in previous studies, the errors ranged between 
30 to 50 years there was not much significance to age 
15,16. Some of the reasons observed due to having the 
need to take radiographs can be due to calcification, 
anatomical variations, periodontal health problems, 
dilacerations and other morphological problems. IOPAs 
are contradicted among pregnant women. Complications 
can also increase with age 19. 

54% of the females were more prevalent to having 
errors in IOPA and 46% were males. In several studies, 
the gender prevalence is random as well, as they are 
caused due to random selection and less significant 
20,21.41% of the errors were due to overlap as they were 
highly prevalent. Discrepancy in improper angulation 
of the receptor caused inevitable errors. Usually 
radiographs are taken among patients to confirm depth 
of caries, missing teeth and other problems in the teeth. 
Accordingly treatment planning is done to maintain 
aesthetics and maintain function22,23,24. Angulation 
arrows can be caused due to patient movement, improper 
arch alignment and crowding. (figure 4) 

In a study by Greer, cone cut was one of the most 
commonly encountered radiographic faults upto 35.4% 
25. Though in the present study, cone cut happened for 
13%, Elangovan et al attributes to factors such as cone 
cut not covering the area of interest due to minimal 
expertise. This will result in errors when the film is not 
immersed in the developing solution26.

16% of the error showed elongation. They usually 
affected the maxillary molars, which causes decreased 
angulation. The error is due to limited skill of the 
personals (figure 3).

In the study conducted by S. Elangovan in 2017, 
stated the errors were common due to lack of experience 
and poor knowledge17,26. In the study it was found that 
undergraduates performed more errors in which overlap 
occurred for 26% while among postgraduates they 
occurred for 15%(figure 5).

In dentistry, radiographs have become a very essential 
diagnostic aid. Good quality radiographs without faults 
help in giving a proper treatment planning 27. This is a 
serious problem, while some show a significant number 
of radiographs had faults. IOPAs with technical defects 
like cane cuts, overlaps, elongation, shortening and so on 
28 . Errors on taking radiographs will require repetition 
and increase patients’ radiation exposure. However 
there are fewer studies to evaluate radiographic errors 
in dentistry 11,29. Patel et al evaluated the frequency of 
errors that will require retakes in paralleling intraoral 
radiographic techniques 18,30. 

Conclusion 
Overlap of images was the commonest radiographic 

error observed in this study .Accurate diagnosis to 
perform dental procedure, requires radiographs to 
evaluate success in procedures and to record dental and 
health status. The clinicians need to realise the value of 
understanding the basic knowledge of IOPAs and their 
accurate diagnosis.This study should help reduce the 
chance of facing radiographs. They should understand 
that theoretical approach along with practical experience 
always yields good response. 
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Abstract
The purpose of this study was to determine the soft tissue upper lip thickness of subjects with different 
skeletal malocclusions. Lateral cephalograms of 30 patients ( control group : skeletal malocclusion I - 
10, Case group : skeletal malocclusion II - 10 , skeletal malocclusion III - 10 ) were selected randomly 
from orthodontic records of subjects who reported to the Department of Orthodontics in Saveetha Dental 
College.All cephalograms were traced and upper lip thickness was measured using FACAD software. 
One way - ANOVA test was done, soft tissue upper lip thickness was found to be statistically significant 
(p<0.05) among different skeletal malocclusions. Post hoc test ( Tukey HSD ) was performed to find out the 
differences between each skeletal class , the upper lip thickness was found to be comparatively high in Class 
III compared to Class I and Class II (p<0.001). This study concluded that soft tissue upper lip thickness was 
found to be greater in skeletal class III malocclusion compared to other skeletal class I and II malocclusion. 

Keywords: Soft tissue upper lip thickness; Skeletal malocclusions; Lateral cephalograms. 

Type of manuscript: Original Research 

Introduction
Harmonious facial aesthetics have long been 

considered as the most important goal of orthodontic 
treatment , hence knowledge about hard tissues and 
its overlying soft tissue in determining facial harmony 
is essential for diagnosis and treatment planning1. 
Assessment of facial anatomical structures has practical 
applications mainly in orthodontics and evaluation of 
ratio of the soft tissue transition to the hard tissue change 
should be done especially when visualized treatment 
objectives are assessed in planning orthognathic 
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surgery 2,3. Soft tissue evaluation in patients undergoing 
orthodontic treatment or orthognathic surgery plays 
a crucial role in diagnosis and treatment planning4. 
Different thickness of soft tissue changes noted after 
bimaxillary surgery in patients with thick and thin soft 
tissues5.The harmonious profile depends on ethnic or 
racial factors6.The facial form of each individual arises 
from the profile and dental arches of the individual7. 
According to Riedel, the relationship of the incisors 
with their respective bony bases and growth pattern had 
a significant influence on soft tissue profile8. To reduce 
convexity more retrusive lip position is preferable for 
improving facial esthetics in both genders9. 

Previous research compared the lip thickness among 
different skeletal malocclusion showed that increased 
thickness was found in class III malocclusion in both 
genders4,10–12.Previous studies have analyzed facial 
soft tissue thickness in Japanese children representing 
several different skeletal classes and reported that 
measurements differed among these various classes13,14. 
Several studies have made similar measurements in the 
Turkish population and found significant differences 
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between genders for soft tissue chin thickness and upper 
lip thickness.15–17. 

The aim of the present study was to determine the 
soft tissue upper lip thickness of subjects with different 
skeletal malocclusions for diagnosis and surgical-
treatment planning. 

Materials and Methods 
Lateral cephalogram of 30 patients of both genders 

(5 male and 5 female patients in each skeletal group; 
Control group : skeletal malocclusion I - 10, Case group 
: skeletal malocclusion II - 10 , skeletal malocclusion III 
- 10 ) were selected by using a random sampling method 
from the orthodontic records available from july 2019 
to february 2020 . This retrospective cross sectional 
cephalometric study was conducted in Saveetha dental 
college in the department of orthodontics. This study 
got approved from the ethical review board in saveetha 
university. 

Inclusion Criteria:

Patients with skeletal class I ,II,II malocclusion.

High quality radiographs with adequate sharpness 
were taken by using standard techniques and exposure 
conditions in natural head position. 

Exclusion Criteria:

Patients of cleft lip and palate , facial asymmetry 
, syndromes or any other congenital anomalies and 

patients who underwent orthognathic surgeries were 
excluded.

All cephalograms were traced digitally by using 
FACAD software for accurate measurements by a single 
observer.

Skeletal malocclusion was determined based upon 
the ANB angle and Wits, which indicates the sagittal 
relationship of the maxilla and mandible. The 3 skeletal 
types were classified as: Class I= ANB angle 1-5 
degrees (10 subjects) ,Class II =ANB angle greater than 
5 degrees (10 subjects) and Class III= ANB angle less 
than 1 degrees (10 subjects). 

Measuring variable :

Upper lip thickness: 

a) the distance between point A and subnasale

b) the distance between prosthion (lowest point of 
the alveolar bone between two upper central incisors) 
and labrale superius (vermilion border of the upper lip). 

The collected data were tabulated in excel and 
analysed by SPSS software. One-way ANOVA test was 
used to make a comparison between the skeletal classes.
Association between gender and soft tissue lip thickness 
was evaluated by Pearson’s Chi-square association test. 
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Results and Discussion

Figure 1- represents one-way ANOVA. Table 1 represents one way -ANOVA post hoc test (Tukey HSD ) 
to determine the signifi cant differences in between different skeletal malocclusions. Figure 2 - Bar graph 
represents the association between gender and soft tissue lip thickness in different skeletal malocclusions. 

 

Figure 1: Bar graph represents the comparison between soft tissue lip thickness and skeletal malocclusion.X 
axis represents skeletal malocclusion. Y axis represents mean soft tissue lip thickness. One way ANOVA was done 
and the difference of mean values for upper lip thickness between skeletal class I(blue) ,II(green), III(Khaki) was 
statistically signifi cant. The soft tissue upper lip thickness is higher in skeletal class III(khaki) malocclusion compared 
to other malocclusions.

One-way ANOVA (f value - 34.98 and p value - 0.000).. 

(I) upper lip thickness Mean Difference (I-J) Std. Error Sig.

Class I
class II -1.00* 0.29 .007

class III -2.48* 0.29 .001

class II
class I 1.00* 0.29 .007

class III -1.48* 0.29 .001

class III
class I 2.48* 0.29 .001

class II 1.48* 0.29 .001

Table 1 - one way ANOVA post hoc tests ( Tukey HSD ) showing differences between each skeletal class. The 
upper lip thickness was found to be comparatively higher in skeletal Class III malocclusion than Class I and Class II 
malocclusion and was statistically signifi cant(p<0.001). 
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Figure 2: Bar Graph represents the association between gender and soft tissue lip thickness in different 
malocclusions. X- axis represents the gender and Y-axis represents the mean of upper lip soft tissue 

thickness in different classes of malocclusion. Blue denotes Skeletal class I malocclusions, green denotes class 
II and khaki denotes class III malocclusion. Both male and female have no difference with soft tissue lip 

thickness among various skeletal malocclusions both in percentage and also statistically..Chi-square value- 
0.00 , df -2 ,p value - 1.000(p >0.05), hence it is not satistically signifi cant. 

Some considerations should be taken into account 
while taking lateral cephalogram such as the patient 
should be positioned in a relaxed lip position for 
evaluating the soft tissue profi le since this position 
demonstrates the relationship of soft tissues to hard 
tissues without muscular compensation for dentoskeletal 
abnormalities18,19. In agreement with these studies, the 
relaxed lip position was used in the present study while 
taking the cephalograms for accurate assessment of soft 
tissue thickness. Since orthodontic or prosthodontic 
treatment may produce changes in the soft tissue profi le, 
patients undergoing such treatment were not included in 
this study. 

Previously our team had conducted numerous 
clinical trials 20–26, lab animal studies27–31and in - vitro 
studies32–34over the past 5 years. The idea for this study 
stemmed from the current interest in our community.

In the present study, we found that soft tissue 
upper lip thickness was found to be greater in skeletal 

class III malocclusion compared to other skeletal 
malocclusion (Figure 1 and Table 1).Gender is not 
associated with soft tissue lip thickness among various 
skeletal malocclusions(Figure 2).The present study is 
complemented by an another study done by Kamak et 
al,Tanic et al they compared the soft tissue thickness in 
both male and female orthodontic patients with different 
skeletal malocclusions and concluded that the thickness 
at labrale superius and stomion points among each 
skeletal type was signifi cantly greatest in Class III for 
both males and females4,35. Also Uysal et al showed that 
statistically signifi cant differences were determined for 
the thickness of the labrale superius, labrale inferius, 
pogonion, and menton measurements among different 
malocclusion18. Kurkcuoglu et al in a Turkish population 
demonstrated that highest differences were found among 
different malocclusions at labrale superior especially in 
Class III females36. Gungor et al in a Central Anatolian 
group found differences in soft tissue thicknesses at 
rhinion, labrale superius especially in class III males, 
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and at nasion37. Few studies comparing the lip thickness 
among different skeletal malocclusion showed that 
increased thickness was found in class III malocclusion 
in both genders10–12. According to Subtelny the thickness 
of subspinale region (A-A’) region incrementally 
increased on an average of 5 mm, from 3 to 18 years old, 
and comparatively, there is more soft tissue covering 
point A region therefore soft profile tends to change 
more in the direction of increased thickness than in the 
reduction of facial convexity38. Aggarwal and Singla 
et al reported that presence of significant differences 
between men and women, and men had increased values 
for soft tissue thickness for the labrale superius, labrale 
inferius, pogonion and menton, compared with women, 
and recommended that this difference should be taken 
into consideration when planning orthodontic therapy39. 
On the contrary , no studies have been found against the 
findings of this study. Hence the overall consensus of 
the available literature is in agreement with the present 
study the upper lip thickness was found to be greater 
in skeletal class III malocclusion compared to other 
skeletal malocclusions.

This finding might be due to the angulation of the 
maxillary and mandibular central incisor. In skeletal 
class III malocclusion , maxillary incisors are tipped 
labially and the mandibular incisors lingually therefore, 
Mandibular anterior teeth might push the upper lip 
upward and outward4. The limitations of the present 
study was small sample size and restricted to specific 
race and ethnicity. 

Conclusion
With this study, we conclude that soft tissue upper 

lip thickness was found to be greater in skeletal class III 
malocclusion when compared to other malocclusions. 
Gender has no association with soft tissue lip thickness 
among various skeletal malocclusions. Hence, this 
study will help the clinicians in diagnosis and treatment 
planning. 
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Abstract
Upper incisor crown exposure is directly influenced by hard and soft tissue structures that surround and 
support these teeth. The amount of upper incisor crown exposure has a direct impact on dentofacial esthetics. 
Lip-tooth relationship during speech and smiling are important aspects of facial esthetics. Hence, the aim 
of this study was to evaluate the lip-tooth relations in subjects with different types of growth patterns using 
lateral cephalograms. Methods-This was a retrospective study wherein case records of adult subjects aged 
18-35 years were involved. A total of 30 case records of patients who had reported to a university hospital 
were identified and included in the study. The records of subjects were divided equally into three groups 
Group A - horizontal growth pattern; group B - average growth pattern and group C - vertical growth pattern. 
All lateral cephalograms were measured using FACAD software. A chi-square test was used to determine 
the association of lip-tooth relationships in various growth patterns. One-way ANOVA was used to compare 
the incisor exposure in different growth patterns. One-way ANOVA reported a statistically significant 
difference in lip-tooth exposure in various growth patterns (p=0, p<0.05). Similarly, chi-square test revealed 
a statistically significant association between lip-tooth relationships in various growth patterns (p=.00, 
p<0.05) Within the limitations of this study it can be concluded that there was an increased cervico-incisal 
exposure of incisors in vertical growth pattern as compared to average and horizontal growth patterns.

Keywords-Upper incisor, Lip-tooth relationship, vertical growth pattern, average growth pattern, horizontal 
growth pattern 

Type of Manuscript: Original Research

 Introduction

Upper incisor crown exposure is directly influenced 
by hard and soft tissue structures that surround and 
support these teeth. Among the factors that affect upper 
incisor crown exposure are upper lip length and maxillary 
incisor inclination.1,2 The amount of upper incisor crown 
exposure has a direct impact on dentofacial esthetics.3,4 
In many malocclusions upper as well as lower incisors 

are proclined thus influencing the facial profile of the 
patient.5 Excessive incisor exposure with proclination 
poses a high chance of fracture due to trauma which can 
cause non-vitality of the teeth.6,7 

Peck and peck classified smiles as stage I and II; 
Ackermann et al designated the stage I smile as the posed 
smile and stage II as an unposed smile.8,9 The unposed 
smile is involuntary and is induced by joy. An unposed 
smile is natural as it expresses authentic human emotion. 

In orthodontics, smile analysis is done to evaluate 
the posed smile on the basis of 2 major characteristics: 
the amount of incisal and gingival display. 

It is preferred that the elevation of the lip for the 
posed smile stops at the gingival margins of maxillary 
incisors. If there is an overexposure of the gingiva during 
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smile it leads to gummy appearance called as a gummy 
smile, in these patients mini implants are preferably used 
to intrude incisors followed by gingivectomy to reduce 
the overexposure of gingiva. 10,11 Also, orthodontically, 
placement of the brackets during bonding can also cause 
intrusion and reduce the gingival exposure.12,13,14 Males 
show less of maxillary incisors and more of mandibular 
incisors at rest and on smile than females.15

Lip-tooth relationship during speech and smiling are 
important aspects of facial esthetics.

Hence, the aim of this study was to evaluate the lip-
tooth relations in subjects with different types of growth 
patterns using lateral cephalometric measurements. 

Materials and Methods

This was a retrospective study where in 30 lateral 
cephalograms of adult subjects aged 18-35 years were 
selected and retrieved from the case record of patients 
visiting the department of orthodontics and dentofacial 
orthopaedics, Saveetha dental college and hospitals from 
the time period of January 2019 to March 2019.  

Inclusion criteria- 

1. Adults undergoing orthodontic treatment 
without any missing teeth. 

Exclusion criteria-

Any obvious pathology like a cyst or tumour

Presence of anterior open bite leading to inaccurate 
measurement of incisor exposure

History of previous orthodontic treatment. 

After selecting the cephalograms they were 
divided into three groups. Group A consisted of 10 

cephalograms of vertical growers; group B consisted 
of 10 cephalograms of average growers and group C 
consisted of 10 cephalograms of horizontal growers. 

Sampling method- 

Sampling method carried out for this study 
was Randomized sampling. To minimize sampling 
bias, simple random sampling was performed. The 
investigator, A.T, did not subject-specific demographic 
information of the files until the study was completed. 

2.4. Incisor exposure measurement method-

All lateral cephalograms were measured using 
FACAD software. The lateral cephalogram was 
calibrated at 10mm. To carry out the incisor exposure 
measurement, Burstone analysis was performed by 
measuring the distance from the tip of the upper central 
incisor to upper lip stomion. 

2.5. Statistical analysis-

All statistical analysis was performed in SPSS. A 
chi-square test was used to determine the association of 
lip-tooth relationships in various growth patterns. One-
way ANOVA was used to compare the incisor exposure 
in different growth patterns. 

Results And Discussion

Graph 1 represents one-way ANOVA reporting a 
statistically significant difference in lip-tooth exposure 
in various growth patterns (p=0, p<0.05). Graph 2- Bar 
graph representing incisor exposure in different growth 
patterns. There was a statistically significant association 
between lip-tooth relationships in various growth 
patterns. (Chi-square value-26.9 p value=.00, p<0.05) 
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Graph 1. Bar chart representing incisor exposure in different growth patterns. X-axis represents the 
different growth patterns and Y-axis represents the mean of incisor exposure. Pink colour denotes 

horizontal growers, blue colour represents average and green colour represents vertical growers. Majority 
of the incisor exposure is found in vertical growth patterns(green) than the other growth patterns. Similarly, 
in One way ANOVA analysis, there was a statistically signifi cant difference observed in the incisor exposure 
within the groups: and found that vertical growers(green) have a higher incisor exposure compared to other 

growers. (df=2,p=0, p<0.05) 
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 Graph 2. Bar chart representing incisor exposure in different growth patterns. X axis represents different 
growth patterns and Y-axis represents the no. of patients in whom incisor exposure was measured. Blue 
colour denotes 4-5 mm of incisal exposure, Green colour denotes 6-7 mm of incisal exposure and brown 

colour denotes 8-9mm of incisal exposure. The majority of the 4-5 mm exposure(blue) is found in the 
average growth pattern than the other growth patterns and it is also signifi cant statistically. (Chi-square 
value-26.9 p value=.00, p<0.05) proving that the incisor exposure is increased in vertical growth pattern. 

 Previously our team had conducted numerous studies 
such as an apparatus designed to measure orthodontic 
forces16, quantifi cation of intrusive forces20, obstructive 
sleep apnea22 and recycling methods23 , comparison of 
intrusion on maxillary incisors16,17 , stress distribution 
at mini-implant site10 and an apparatus to measure Now 
we are focussing on epidemiological surveys, the idea 
for this study stemmed from the current interest in our 
community. 

Incisor exposure and an attractive smile are the two 
major components of an attractive face, and most easily 
judged by a layman. Undoubtedly, patients undergoing 
orthodontic treatment are expected to have an attractive 
face with a pleasing smile and an adequate amount of 
incisor exposure after the treatment.18

In the present study, the chi-square test revealed a 
statistically signifi cant association between lip-tooth 
relationships in various growth patterns. One-way 
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ANOVA reported that there was a statistically significant 
difference in lip-tooth exposure in various growth 
patterns. In subjects with vertical growth pattern, there 
was incisor exposure of 8-9mm whereas, in horizontal 
grower, incisor exposure of 6-7mm was most commonly 
found. Sufficient literature was not reported evaluating 
lip-tooth relation in various growth patterns. 

Lip tooth relationships have been reported and 
studied extensively in various malocclusions in the past, 
but no studies are reported about lip tooth relationships 
in different growth patterns. This study was designed 
keeping in mind the lack of available literature in this 
area of interest. Some studies of lip tooth relationship 
in various malocclusions report that male subjects with 
class III malocclusion displayed slight exposure of 
incisors during smile than subjects with class I or class II 
malocclusion but did not evaluate the same in different 
growth patterns. 19,20,21 Factors such as age, ethnic 
variations affect the lip-tooth relationship in North 
American adolescents with class I skeletal pattern.22,23 

Rashid et al reported there was a statistically 
insignificant difference in the incisor exposure in different 
malocclusions.19,24However, Arriola et al reported that 
there was a statistically significant difference in the 
upper incisor exposure in different malocclusions.25 

The various limitations of this study are a small 
sample size, cephalogram based study (Lateral 
cephalograms are a 2-dimensional view of the 
3-dimensional object). 

Conclusion

Within the limitations of this study, it can be 
concluded that there was an increased cervico-incisal 
exposure of incisors in vertical growth pattern when 
compared to average and horizontal growth patterns. 
Therefore, the incisor exposure is different in various 
growth patterns henceforth, diagnosis and treatment 
planning should be carried out keeping it in mind. 
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Abstract
Tooth extraction is one of the dental treatments which should be considered the last option. A decrease in the 
number of teeth may result in poor dietary habits and deterioration of quality of life. The number of extracted 
teeth can serve as an indicator of socio-economic and oral hygiene level. Extraction of permanent teeth is 
performed for several reasons including dental caries, periodontal disease, orthodontic reasons, impacted 
teeth and root stumps.To assess the prevalence of root stumps in middle aged in Chennai A retrospective 
cross-sectional study was conducted using the patient records from the Department of Oral maxillofacial 
surgery, Saveetha Dental College, Chennai from February 2019 to February 2020, and patients who had 
root stumps were selected by nonprobability sampling. Data was collected and then subjected to statistical 
analysis.Microsoft Excel/2016 data spreadsheet was used and later exported to the Statistical Package for 
Social Science for Windows (version 20.0, SPSS Inc., Chicago Ill., USA).The prevalence of root stumps 
was more in males and age groups of 50-55 years showed maximum root stumps. There is no significant 
difference between gender and the number of root stumps in each patient P=0.562 The study concluded that 
the prevalence of root stumps in the middle age group seems to be high when compared to other literature. 
Considering the limitations of this study extensive research needs to be done to find the prevalence of root 
stumps in other populations and to spread awareness among the public about root stumps which are in situ.

Keywords: Extraction;root caries;root stumps;dental caries 

Type of Manuscript: Original study

 Introduction

Root stumps refers to the partial root structure that 
remains in the jaw. Root stumps can be retained both 
in dentulous and edentulous patients as a preventive 
measure to preserve the alveolar ridge resorption. 1 2 
However, retained roots also have the propensity to 
cause pain and discomfort 3,4,5 to patients and can be 
a source of infection, especially if fractured during the 
extraction of non-vital teeth. 6-,9 Retained roots can 
complicate the fabrication of complete dentures as they 
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can potentially cause pain and numbness if the denture 
base or flange impinges close to the root fragment, either 
immediately 10,11 or after several years due to alveolar 
ridge resorption. 12,13,14.Historically, in the 1920s, there 
was a common agreement that all root stumps should 
be removed, and if not removed it was believed that it 
can cause damage to patients which would lead to pain, 
infection and cyst development 15,16 

Recently, Studies which carried out on the prevalence 
of retained roots 17–20 have shown that the majority of 
retained root stumps cause no harm to patients and are 
only detected as incidental radiographic findings.21,22 

Under certain circumstances, the study reveals that root 
fragments could successfully remain in situ with normal 
healing taking place 23 together with the formation of a 
cementum layer on the dentine

Loss of teeth is an unavoidable part of human life 
which affects many people physiologically and also 
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affects the aesthetic. Tooth extraction remains a major 
cause of commonly performed procedures in developing 
countries. 24,25 Tooth loss has significant socioeconomic, 
quality of life, general health, and psychological 
consequences.26,27 Tooth loss has become a global public 
health concern of immense proportion.28,29 Despite 
being preventable, dental caries and periodontal disease 
remain the most common reasons for tooth extraction, 
especially developing nations. 30,31,32

The reasons for tooth extraction and the number 
of teeth extracted in a population have been linked to 
the oral hygiene, level of education, socioeconomic 
status, and individual quality of life.33,34 Degree of 
urbanization has also been found to affect the pattern 
of tooth extractions.35,36 Moreover, oral disease and its 
etiological factors exhibit regional variations. 37,38 The 
main aim of the study is to assess the Prevalence of root 
stumps in the middle ages group in Chennai as there is 
no study on this literature. 

Materials and Methods

Study Design And Setting

This retrospective study examined the records 
of patients during June 2019-April 2020 who were 
diagnosed with root stumps at Saveetha Dental College, 
Chennai. Ethical approval was obtained from the 
Institutional Ethics Committee. The study population 
included patients who had root stumps and were selected 
by means of non-probability sampling. Patients with 
mental or physical disability were excluded from the 
study.

Data Collection

Patient record was reviewed and analyzed at 
Saveetha Dental College and was used to identify 93 
patients in the hospital database diagnosed with root 
stumps. Relevant data such as patient age, sex and tooth 
number was recorded. Repeated patient records and 
incomplete records were excluded. Data was verified by 
an external reviewer.

Statistical Analysis

Data was recorded in Microsoft Excel/2016 
(Microsoft office 10) and later exported to the Statistical 
Package for Social Science for Windows (version 20.0, 

SPSS Inc., Chicago Ill., USA) and subjected to statistical 
analysis. Chi square test was employed with a 5% level 
of significance .

Results and Discussion

The final dataset consisted of 93 patients of 
Indian origin diagnosed with root stumps. The mean 
age root stump was 44.99 years (standard deviation = 
6.061 years). The age group associated with greatest 
prevalence of root stumps was 50-55 years (50.5% N= 
47), followed by 35-40 (31.2 % N=29) and the least was 
41-45 (18.3% N=17) shown in [Figure 1]Most of the 
patients who underwent extraction was 41.9% (N=39) 
were female and 58.1. % (N=54) were males showing a 
male dominance in patients having root stumps [Figure 
2]. A total of 52 male patients have 0-5 root stumps 
present whereas 35 female patients had 0-5 root stumps 
present. 1 Male patients reported to the clinic with 5-10 
root stumps present whereas 3 female patients reported 
to the clinic with 5-10 root stumps. One of each male 
and female had above 10 root stumps present. There was 
no significant difference between the number of root 
stumps and age P value= 0.946 [Figure 3].Root stumps 
were commonly seen in the maxilla of tooth 28 and 17 
which had 19 root stumps in total. The least was seen 
in tooth 12 and 34 which has 2 each in total shown in 
Figure 4

The data for this retrospective study was based 
on residents of Chennai seeking treatment at Saveetha 
Dental College. Currently, there are no existing studies 
investigating the prevalence of root stumps present in 
the middle age group in Chennai. Since all the data 
available was included without a sorting process, no 
bias was expected in the selection of patients. The 
current study aims to shed light on the current scenario 
of root stumps present in many patients which is being 
neglected. Despite progress in various communication 
and technology in today’s world there is still a lack 
of awareness and knowledge on root stumps among 
common people.

 In the study conducted by M.P. Santhosh Kumar et 
al 39 There was in increase in number of root stumps in 
the age group of 34-40 years( N=42) old then followed 
by 41-44 (N=40) and the least being 50-55 year-old 
(N=38) this is contraindicating to this study as the age 
group in the current study is associated with greatest 
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number of root stumps in 50-55 years (50.5% N= 47) 
possible reason could be change in socioeconomic status 
and oral hygiene practice

According to M.P. Santhosh Kumar et al 39 the 
study reported with 28 males having root stumps and 
26 female having root stumps.In the current study males 
have more root stumps than female this is in accordance 
to the study because this study was done in the same 
region.However, a study done by Rashmi Saikhedkar 
et al 40 in a rural dental College in Indore reported that 
182 root stumps were present in a male patient and 193 
root stumps present in female this is contradictory to the 
current study as male (N=54) has more root stumps than 
female (N= 39) the possible reason to this could be be 
attributed to more of awareness and concern regarding 
facial aesthetics on the part of females.

According to, Simpson et al he examined a number 
of retained roots in humans and suggested that root 

fragments, which were originally unaffected, could be 
safely left in position 41,42 Preserving the teeth or the 
roots preserves the periodontal ligament 43similarly 
Prabhu et al 1 reported 64% of dentist in study thinks 
that retained root without any pathology can preserve 
periodontal ligament thus this justifi es as to why there 
is a high incidence in of root stumps present in one 
individual where a total of 52 male patients have 0-5 
root stumps present whereas 35 female patients had 0-5 
root stumps present in the current study.

In the present study molar had the majority of 
the root stumps. In the previous study done by M.P. 
Santhosh Kumar et al 39 molars were the teeth that had 
to be extracted more as compared to other teeth the main 
reason is due to early eruption of teeth predisposing to 
the environment conditions compared to the other teeth 
erupting later in which periodontitis can be seen at older 
age.Most of the studies claim different fi ndings and 
results because of the type of methodology of the study 
and socio economic status of the patient.

Figure 1 : Bar chart showing the distribution of age where X axis representing age and Y axis representing 
frequency.50.5% belonging to the age group of 50-55 years(green), 35-40(blue) (31.2 %) and 41-45years(red) 

(18.3%)
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Figure 2 : Bar chart showing the distribution of gender where X axis representing gender and Y axis 
representing frequency.41.9% were female(pink) and 58.1. % males (dark blue) 

Figure 3: Bar chart showing association between number of root stumps in a patient and age. X axis 
representing number of root stumps in a patient and Y axis representing frequency.Blue colour denotes 35-
40 years,red denotes 41-45 years and green denotes 50-55 years. Majority of the patient’s with age between 

50-55 years (green) have 1-3 root stumps. However, there is no association between the number of root 
stumps and age found statistically.Pearson chi square value was 0.742 and P value was 0.496(>0.05).
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Figure 4: Bar chart showing distribution of root stumps in a patient.X axis represents the tooth number 
and Y axis represents frequency of root stumps. Majority of the root stumps was seen in tooth 28 (dark 

brown)with 7.51% and 17 (light blue) with 7.51% which had 19 root stumps in total. The least was seen in 
tooth 12(light pink) with 0.79% and 34(pink) which has 0.79%.This shows that the upper arch (from tooth 

number 18 to 28) had more root stumps than the lower arch ( from tooth number 38 to 48).

Conclusion

Within the limitations of this study, it was found that 
the prevalence of root stumps in the middle age group 
seems to be higher when compared to literature from 
other regions. Considering ill effects of root stumps, it 
can be concluded that there exists a paramount need for 
more extensive research to fi nd the prevalence of root 
stumps in all the age groups and in a different study 
population.
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 Abstract 
Class III malocclusion is a complex anomaly . Not all adult class III patients will need surgical correction. 
In the Indian population the incidence of a class III malocclusion is lesser than a class II. Orthodontic case 
records were reviewed and analysed. Class III adult malocclusions were evaluated to estimate the prevalence 
and the treatment protocol. From this evaluation of class III patients the span on close to a year report of 44 
adult class III patients out of whom 10 patients required orthognathic surgery for correction . Surgery first 
done in 2 cases and other cases were single jaw or bi-jaw surgery done using conventional approach.In the 
camouflage treatment most of the cases were treated by non- extraction. Correct classification of adult Class 
III malocclusion patients succeeded to a high degree. Pearson’s chi-square value is 1.867 and P value is 0.1 
and the results of this study are not significant. The severity of the malocclusion should be used to determine 
the treatment protocol.Orthognathic surgery was successful in 92% patients . Most of the camouflage studies 
use mini-implants and non-extraction protocols. Surgical treatment done according to severity of class III 
and patient compliance.Among the assessed population 44 patients had skeletal class III malocclusion and 
in the adult patients 8 patients were treated with orthognathic surgery . The two main deciding factors to 
conclude as the treatment plan was based on the severity of the malocclusion and the patient compliance. 
Orthognathic surgery was successful in 92% patients 

Keywords: Skeletal Class III , orthognathic surgery , camouflage, Prognathic mandible 

Introduction

Class III malocclusion has varied etiological 
features that involves maxilla and mandible and 
sometimes involves the craniofacial region.1,2 Class 
III malocclusion involves anomalies of skeletal and 
dentoalveolar components. 1 Their primary use is to 
provide a means of comparison of individual dentofacial 

characteristics with a population average in order to 
identify areas of specific deviation, as well as describe 
the spatial relationship between various parts of the 
craniofacial structures.2 Orthodontic treatment involves 
the application of forces that are continuous in activity 
on as many areas of the dentition as possible and working 
in the direction in which the teeth are to move, with 
maximum comfort to the patient.3 4,5Crown lengthening 
with osteotomy and gingivectomy may result in varied 
gingival heights between adjacent teeth compromising 
esthetics.6 

The class III malocclusions has the highest 
frequency with prognathic mandible and sometimes with 
a combination of prognathic mandible and retrognathic 
mandible.7 
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In the cephalometric findings class III patients 
have a shorter anterior cranial base, longer posterior 
cranial base, anterior bas, shorter retrusive maxilla, 
proclined maxillary incisors, retroclined mandibular 
incisors , increase in lower anterior facial height, gonial 
angle is obtuse 8,9 . The presence of risk factors such as 
age, gender and obesity . 10 This usually results in the 
application of a diagonal vector of force on the maxillary 
anterior teeth of both sides.11 

The envelope of discrepancy shows the limit of 
corrections that can be done by orthodontic treatment. 12 
The side effects of maxillary dentition as an anchorage 
unit for protraction could lead to labio version of 
maxillary incisors, extrusion of maxillary molars,6 
counter clockwise rotation of palatal plane and clockwise 
rotation of mandible13 Direct bonding of orthodontic 
brackets since its inception into orthodontics has made 
tremendous advances and continuous efforts are on to 
find better bonding materials as bracket dislodgement 
continues to be a problem for orthodontists. 14 

In order to establish the cephalometric criteria in 
adult class III patients in order to allocate them to the 
treatment plan move objectively.15 Pretreatment lateral 
cephalograms to decide either surgical orthodontic 
correction by univariate statistical methods. The 
difference between the ratios found in ANB ( Point A 
, Point B and nasion as viewed on Lateral cephalogram 
) angle, mandibular plane angle, mandibular incisor 
angulation , Holdaways soft tissue relationship. Skeletal 
and dentoalveolar deviations need to be evaluated for 
individual variations to explain the malocclusion. 16 
It is also better to understand the relationship between 
craniofacial structure and occlusion using multivariate 
approach.17 The approach to be used after careful 
considerations of limitations are the cephalometric 
analysis and analysis landmark identification, selection 

and separation of groups, sample size. 18. 

Not all patients are candidates for surgical 
correction, patient assessment and selection are essential 
diagnosis and treatment planning. The aim of this 
study was to analyse and distinguish between surgical 
and non- surgical subjects presenting skeletal class III 
malocclusions. 

MATERIALS AND METHODS 

This study design is of retrospective aspect 
conducted in an online setting in the centre of Saveetha 
Dental College using the online record keeping software 
DIAS. Due to the not wide prevalence of class III 
malocclusions in the Indian population, this method of 
search provided a large number of the same at a given 
point. The inclusion of skeletal class III malocclusion in 
the age group of 16 years and older . This study couldn’t 
specify a particular population and race. The number of 
people in this study are the investigator and guide. The 
study was cleared by approval from the university review 
board. The sampling period was obtained between June 
2019 to March 2020. Orthodontic case records were 
evaluated. Adult patients above the age of 16 with 
skeletal class III malocclusion. The sample requires a 
minimum of 40 patients with the skeletal malocclusion 
of class III after estimating using G power analysis 
by keeping power at 90. 19After evaluating the case 
records to determine and isolate class III photographic 
data and cephalometric values were evaluated. The 
data was tabulated to excel sheet. The variables in this 
study taken into consideration are the severity of class 
III malocclusion based on reverse overjet , gonial angle, 
wits appraisal , ANB and overbite. The statistics was 
done using SPSS for performing analysis , chi-square 
test was done and cross tabulation to obtain graphical 
representation.
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  Results and Discussion

The time period for evaluation is from June 2019- March 2020 . The evaluation of 1128 cases revealed a total 
of 44 adult class III patients . 10 cases were chosen for surgical correction. Surgery fi rst approach done in 2 cases . 
Depending on the correction needed and the jaw at anomalous relation and the soft tissue relationship of patients. 
One case required only mandibular setback, other case bijaw surgery. (Figure 1) 

Conventional surgical approach was done in 8 cases. 87% cases were treated with camoufl age, 85% cases were 
treated as non - extraction protocol. 

Figure 1 : Surgery done in adult class III patients 

Bar graph represents the comparison between various age groups and the surgical plan options for class III 
orthognathic surgery. Green color represents surgery’s fi rst orthognathic approach with only a mandibular setback, 
blue color represents the surgical plan that isn’t restricted to a particular nature, grey color represents surgery’s fi rst 
orthognathic approach and a bi-jaw surgery and purple color represents the conventional surgical approach.This bar 
graph shows that camoufl age was most commonly done in all age groups and in adults above 17 years years of age 
surgery was done and in surgery , a bi-jaw approach was most common. However, there is no signifi cant difference 
statistically. Pearson’s chi-square value is 1.867 and P value is 0.1 (>0.05). 
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Figure 2 : Class III patient - Treatment plan . This bar graph represents comparison of all the various 
treatment plan options done in skeletal class III cases in comparison to various age groups of orthodontic 

participants. Blue color represents the camoufl age as a treatment plan, grey represents an integrated 
treatment approach, green color the growth modifi cation treatment plan and purple color represents the 

surgical plan. This bar chart shows that camoufl age(blue) was most commonly done across all the age(years) 
groups of class III malocclusion and in adults above 17 years surgical treatment is done most commonly 

following camoufl age. However, it is not signifi cant statistically.
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Pearson’s chi-square value is 1.867 and P value is 0.1(>0.05) and the results of this study are not signifi cant. 

Figure 3 : The number of extraction done in Class III cases .This bar graph represents the extraction choice 
in skeletal class III cases in comparison to the gender ( Males and Females). Green color represents lower 
incisor extraction, grey color represents non- extraction, purple color represents single premolar and blue 

color represents extraction. This bar graph shows that the majority of male patients needed extraction 
in skeletal class III cases of them in both the gender a non extraction approach is most commonly done. 

However it is not signifi cant statistically.

Pearson’s chi-square value is 1.867 and P value is 
0.1(>0.05) 

This study deals with the pretreatment separation 
of adult class III malocclusion patients into surgical and 
non-surgical cases. ( Figure 1) Figure 2 represents the 
various treatment plan options for skeletal class III cases 
and fi gure 3 represents the extraction pattern chosen 
in class III patients. The decision as to which form of 
treatment was indicated to those who have degree of 
anteroposterior and vertical skeletal discrepancy, the 
inclination and the position of incisor and the dentofacial 
appearance. Lateral cephalometric examination to 
evaluate the growth pattern in Class III subjects the 

effect of treatment and outcome. 20 Pearson’s chi-
square value is 1.867 and P value is 0.1 and the results 
of this study are not signifi cant. In younger individuals 
the camoufl age or growth modifi cation can be most 
commonly done whereas in adults above 19 years of 
age surgery and camoufl age is attempted. In both the 
mechanics non-extraction was most commonly done as 
opposed to extraction pattern. 

The envelope of discrepancy states that not all 
malocclusion can be corrected by orthodontic treatment 
alone , treatment with growth and surgical treatment .It 
is important to have clear criteria for determining patient 
option by established cephalometric yardsticks. While 



5732      Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4

providing absolute anchorage, these devices are used 
for specific periods of time and rely only on mechanical 
retention with the surrounding bone.21 This initial period 
of treatment is also a time of acclimatization for patients 
because they experience restrictions concerning the food 
that can be masticated with abandoned appliance. 22 The 
fundamentals of orthodontics is that teeth move through 
the alveolar bone when adequate forces are delivered. 
Various local and systemic factors like age, nutrition, 
consumption of drugs, etc seem to affect orthodontic 
tooth movement.23 

The results of this study indicates that the important 
factors that differentiate the surgery and non-surgical 
treatment options based on size of anteroposterior 
discrepancies, the inclination of mandibular incisors.24 
Discriminant model is relatively large sample so that 
new patient can categorize into surgical and non-surgical 
.25 Miniscrews as effective temporary anchorage devices 
have occupied a central role in a typical orthodontic 
setup, since anchorage control and patient cooperation 
are very critical.26 

Riedel has noted the ANB is the most commonly used 
cephalometric analysis to describe skeletal discrepancies 
between maxilla and mandible. The validity of a true 
indicator for anteroposterior jaw relationship is criticized 
due to the variations in the Nasion that is taken as a fixed 
point.27.A patient judges the outcome of an orthodontic 
treatment by assessing the final improvement in facial 
esthetics. The gonial angle in patient is an important 
indicator for the type of growth pattern and has an 
influence on the treatment.28The binding relationship 
between orthodontic treatment and facial esthetics has 
made the facial outline as an important guideline for 
the treatment planning.29 The sectioning was done to 
reduce the amount of time spent in optical sectioning 
of the tooth with the confocal microscope. The sliced 
disks were stored dry in amber-colored bottles until 
microscopic evaluation.30 Incisor extraction can help 
minimize arch expansion, decrease the amount of tooth 
movement required, minimize facial change and reduce 
treatment time. When a lower incisor is extracted the 
canine will lie mesially beneath the upper lateral incisor 
and the canine tip will contact the distolingual marginal 
ridge of the lateral incisor rather than the mesial fossa 
of the canine. Magnitude of ANB angle is affected by 
rotations of the jaws relative to the cranial base. 31. 

Because of its predictive power , discriminant analysis 
appears to be a particularly valuable tool for identifying 
class III patients in orthodontic treatment is sufficient for 
therapy. 

Most of the camouflage studies use mini-implants 
and non-extraction protocols. Surgical treatment done 
according to severity of class III and patient compliance. 
Prevalence of class III patients in Indian population the 
class II and Class I cases . The type of surgery is not 
the same in all patients. Difference in choice between 
the surgery being done as a surgery first or conventional 
approach. Reason a surgical treatment is opted out 
for a patient also depends on patient compliance,cast 
and other systemic risk factors that can be better 
obtained from a prospective study design.Well planned 
randomised control trial, determine the treatment plan to 
give best results to compare the surgical versus the non-
surgical treatment and comparison of surgery first and 
conventional surgery approach. 

Conclusions

This study concluded that among the assessed 
population 44 patients(17%) had skeletal class III 
malocclusion and in the adult patients 8 patients(18%) 
were treated with orthognathic surgery . The two main 
deciding factors to conclude as the treatment plan was 
based on the severity of the malocclusion and the patient 
compliance. Orthognathic surgery was successful in 
92% patients. In comparison, male patients needed 
extraction in skeletal class III cases and in both the 
gender a non extraction approach is most commonly 
done. Camouflage was most commonly done across 
all the age groups of class III malocclusion and in 
adults above 17 years surgical treatment is done most 
commonly following camouflage. 
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Abstract
It is generally accepted that the primary cause of periodontitis is bacterial infection of long duration. In 
addition there are several risk factors that may increase the probability and severity of periodontitis, one of 
which is smoking. This is a retrospective clinical study carried out at Saveetha Dental College, Chennai. This 
study involves the analysis of the most common furcation site among smokers with chronic periodontitis. 
The data were taken over a period of one year from over June 2019 to March 2020. The sample/data were 
retrieved and 265 male smokers with periodontitis were examined for grade of furcation involvement based 
on Glickman’s classification. In this study, the most commonest site of furcation among smokers with 
chronic periodontitis are maxillary molars. Grade 1 furcation > Grade 2 furcation > Grade 3 furcation > 
Grade 4 furcation. On comparing (Chi square analysis) the grade 1, grade 3 and grade 4 furcation with 
different age groups, grade 1, grade 3 and grade 4 furcation was mostly seen in maxillary molars of smokers 
with chronic periodontitis of age group 41- 50 years. However, it was statistically not significant(p-value 
>0.05). On comparing the grade 2 furcation with different age groups, Grade 2 furcation was mostly seen in 
maxillary molars of smokers with chronic periodontitis of the age group 51-60 years and it was statistically 
significant. Within the limits of the study the most common site of furcation among smokers with chronic 
periodontitis is maxillary molars. 

Keywords:Periodontitis, molars, smokers, furcations, periodontal health. 

Introduction

Nowadays oral health and oral hygiene is one of 
the biggest concerns. It is generally accepted that the 
primary cause of periodontitis is bacterial infection of 
long duration. Periodontitis is a chronic inflammatory 
disease which results in the destruction of supporting 
structures of the teeth 1–3. In addition, there are several 
risk factors that may increase the probability and severity 
of periodontitis, one of which is smoking. Tumor 
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necrosis factor (TNF) is one such pro-inflammatory 
cytokine that causes periodontal tissue destruction 4. 
Cigarette smokers are more likely to exhibit clinical 
signs of periodontitis than comparable 5. 

Cigarette smoking is a major environmental factor 
associated with periodontal diseases 6,7. Cigarette 
smoking has a deleterious effect on the periodontal tissues 
which is independent of plaque and causes inflammatory 
reactions. Interleukins comprise a large group of 
cytokines that are naturally occurring glycoproteins 
produced by the body. They help in recruitment of 
neutrophils and macrophages to participate and amplify 
the inflammatory immune reaction 8–10. Moreover 
smokers are more likely to be referred for specialised 
periodontal treatment than non smokers 11. Smoking 
adversely affects both local and systemic host systems, 
which may account for its deleterious effects on 
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periodontal health 12,13. 

Smoking cessation may restore the normal 
periodontal healing response14. At a practical level, it 
appears important to quantify to what extent periodontal 
treatment of smokers is likely to be more complex than 
that of non-smokers 15,16. One measure of the severity 
of periodontal disease is the involvement of the molar 
furcations 17. It appears considerably more difficult to 
stabilise the periodontal condition when it involves the 
molar furcation 18.The fate of molars is determined by 
the following factors: grade of furcation involvement, 
bone level, and smoking 19,20. 

The morphology of the furcation region provides 
an environment favorable to bacterial plaque retention, 
which makes the professional and personal dental 
plaque control difficult and affects positively on 
periodontal health destruction 21–23. For those reasons, 
teeth with furcation involvement in periodontal disease 
have been shown to have a poorer prognosis than teeth 
without furcation involvement 24,25. Regardless of 
the degree of the furcation, the therapeutic approach 
always begins with the initial phase of periodontal 
treatment, which includes all the necessary guidelines 
for proper self-performed oral hygiene, cessation of 
smoking, extraction of hopeless teeth, supragingival and 
sub gingival debridement (26,27). Moreover, furcation 
involvements are common in patients with periodontitis 
and smoking habits. The aim of this study is to analyse 
the most common furcation site among smokers with 
chronic periodontitis. 

 Material and Methods

This is a retrospective clinical study, carried out 
at Saveetha Dental College. This study involves the 
analysis of most common furcation sites among smokers 

with periodontitis visiting Saveetha Dental College 
that were taken over a period of one year, from June 
2019 to March 2020. Ethical Approval was obtained 
from the Institutional Review Board (ethical approval 
number- SDC/ SIHEC/ 2020/ DIASDATA/ 0619-0320). 
The data was cross verified by 2 examiners. The data 
were retrieved and examined to analyse most common 
furcation sites among smokers with periodontitis visiting 
Saveetha Dental College. 

 Inclusion Criteria : 

● Male patients

● Age : 30 -70 years

● Smoking habits and presence of chronic 
periodontitis 

EXCLUSION CRITERIA : 

● Systemic disease or conditions

● History of periodontal treatment for the past 6 
months 

A total of 265 patient data were collected and 
assessed for age, gender, smoking habits, periodontitis. 
The identification of furcation was carried out according 
to Glickman’s classification and tabulated as Grade 1, 
Grade 2, Grade 3, Grade 4. Collected data was tabulated 
in the excel sheet. The data was imported and transcribed 
in the statistical analyses package for social sciences 
version 20(SPSS) IBM corporation. Chi square test was 
done. Analysis was based on quantitative variables and 
frequencies for categorical variables. P value less than 
0.05 was considered to be statistically significant. 
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 Results and Discussion 
TABLE 1: Table shows the percentage distribution of various grades of furcation involvement in molars 

Maxillary molars Mandibular molars Both maxillary and 
mandibular molars

 Grade 1 furcation 81.75% 17.52% 0.73%

Grade 2 furcation 74.39% 20.73% 4.88%

Grade 3 furcation 80% 20% -

Grade 4 furcation 66.67% 33.33% -

Figure 1: The graph represents the association of age and grade 1 furcation where blue denotes maxillary 
molars, red denotes mandibular molars and green denotes both maxillary and mandibular molars 

involvement. X axis denotes age and Y axis denotes count of grade 1 furcation. Grade 1 furcation is mostly 
seen in maxillary molars of smokers with chronic periodontitis of age group 41- 50 years (29.93%). Chi-

square value = 5.637; P-value = 0.465 ( > 0.05), hence statistically not signifi cant. 
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Figure 2: The graph represents the association of age and grade 2 furcation where blue denotes maxillary molars, red denotes 
mandibular molars and green denotes both maxillary and mandibular molars involvement. X axis denotes age and Y axis denotes 
count of grade 2 furcation. On comparing the grade 2 furcation with different age groups, Grade 2 furcation is mostly seen in 
maxillary molars of smokers with chronic periodontitis of the age group 51-60 years (25.61%) than the other age group. Chi-
square value = 15.438; P-value = 0.017 (‐ 0.05), hence statistically signifi cant. 
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Figure 3: The graph represents the association of age and grade 3 furcation where blue denotes maxillary 
molars and red denotes mandibular molars. X axis denotes age and Y axis denotes count of grade 3 

furcation. On comparing the grade 3 furcation with different age groups, grade 3 furcation is mostly seen 
in maxillary molars of smokers with chronic periodontitis of the age group 41-50 years (28%). Chi-square 

value = 3.542; P- value = 0.315 (> 0.05), hence statistically not signifi cant. 

Figure 4: The graph represents the association of age and grade 4 furcation where blue denotes maxillary 
molars and red denotes mandibular molars. X axis denotes age and Y axis denotes count of grade 4 

furcation. On comparing the grade 4 furcation with different age groups, grade 4 furcation is mostly seen 
in maxillary molars of smokers with chronic periodontitis of the age group 41-50 years (50%). Chi-square 

value = .375; P- value = 0.540 (> 0.05), hence statistically not signifi cant. 
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Figure 5: This graph represents association of age and periodontitis where blue colour denotes generalised 
chronic periodontitis and the red colour denotes localised chronic periodontitis. X axis denotes age and 
Y axis denotes count of periodontitis. Majority of the persons with age between 30-40 years have more 

prevalence of generalised chronic periodontitis than the other age groups. However, there is no signifi cant 
difference between prevalence of both generalised chronic periodontitis and localised chronic periodontitis 
among the different age groups. Chi-square value = 0.674; P-value = 0.879 (> 0.05), hence statistically not 

signifi cant. 

Periodontitis disease is the leading cause of tooth 
loss. Periodontitis is a chronic infl ammatory condition 
which was initiated by gram-negative organisms present 
in the tooth supporting structures. Disease progression 
occurs as a result of host-immune response to bacteria, 
leading to destruction of connective tissue and alveolar 
bone 28,29. The pathogens present in the subgingival fl ora 
produce various endotoxins which are a prerequisite 
for periodontal disease. In this study, we observed that 
the prevalence of furcation involved molars was higher 
in the maxilla than in the mandible in all the smoker 
patients (Table 1) which is consistent with various 
other clinical studies 30–33. In contrast some previous 
literature shows that the most common site of furcation 
is mandibular molars. This variation is seen due to 
variation in morphology of the patients, oral habits and 
various environment factors affecting the periodontal 
health. 

In this study, we observed that the prevalence of 
furcation involved molars was higher in the maxilla than 
in the mandible in all the age groups (Figure 1, Figure 2, 
Figure 3, Figure 4) which is consistent with another study 
30–33. In the study we observed that smoking is the risk 
factor for furcation in the molars which is consistent with 
another study 34, which shows that cigarette smoking is a 
major environmental factor associated with periodontal 
diseases. Cigarette smoking has a deleterious effect on 
the periodontal tissues which is independent of plaque 
35,36. According to the present study generalised chronic 
periodontitis commonly seen in all age groups (Figure 
5) which is consistent with previous study in which 
periodontitis is found to be common in all age groups 
37,38. On comparing the grade 1, grade 3 and grade 4 
furcation with different age groups, grade 1, grade 3 and 
grade 4 furcation was mostly seen in maxillary molars 
of smokers with chronic periodontitis of age group 41- 
50 years. However, it was statistically not signifi cant. 
On comparing the grade 2 furcation with different age 
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groups, Grade 2 furcation was mostly seen in maxillary 
molars of smokers with chronic periodontitis of the 
age group 51-60 years (25.61%) and it was statistically 
significant. 

According to the present study the most common 
age group with furcation is 41 -50 years (Figure 1, 
Figure 3, Figure 4) which is consistent with another 
study 33,39. Young smokers diagnosed with aggressive 
forms of periodontitis were shown to have more affected 
teeth and higher mean loss of periodontal attachment 
than non smokers 37,40 . 

The uniqueness of this study is that it helps us to 
understand the most common site of furaction among the 
smokers. The limitations of the present study are that 
it cannot be generalised to a larger population and the 
influence of systemic disease affecting the severity of 
furcation was not taken underconsideration. The future 
scope includes study of larger populations, study of 
furcation involving individual teeth. 

Conclusion

Within the limits of the study the most common site 
of furcation among smokers with chronic periodontitis is 
maxillary molars. Grade 1, grade 3 and grade 4 furcation 
was mostly seen in maxillary molars of smokers with 
chronic periodontitis of age group 41- 50 years. Grade 
2 furcation was mostly seen in maxillary molars of 
smokers with chronic periodontitis of the age group 
51-60 years. Smoking cessation may restore the normal 
periodontal healing response. At a practical level, it is 
important to educate the patients or the individual about 
the adverse effects of smoking on oral cavity which 
affects the periodontal health. 
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 Abstract 
Managers in healthcare have a legal and moral obligation to ensure high-quality of patient care. Management 
skills can help in influencing the quality and safety of clinical outcomes, processes and performance.The 
aim of the study is to analyse the knowledge among undergraduate dental students about the managerial 
skills in setting up a laboratory so as to assure quality. A cross-sectional observation study was conducted 
among undergraduate dental students. A total of 105 participants were included in the study. The study was 
conducted online.The data collected were tabulated and analysed. The results showed that 87.6% agreed that 
management skills help in the progress of the lab and 77.1% were aware of human resource management. In 
our study, 91.4% agreed that high-quality laboratories have better management practises and 88.6% agreed 
that leadership is a major management skill. In our study we found that the undergraduate students have less 
knowledge and awareness about management skills. This void can be filled by including management skills 
and laboratory set up as a part of the curriculum. 

Keywords: management skills; undergraduate dental students; clinic; laboratory; Human resource 
management 

Type of Study: Original Research 

 Introduction 

India has a dual healthcare system comprising the 
private sector which is the major source of healthcare 
in India and the public sector which is funded by the 
government. Access to public health care is regardless 
of socio economic status whereas the private sector 
caters more to the Urban population. According to a 
National Family Health Survey, 70% of private medical 
sectors are urban 1. In India one of the key constraints 
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for achieving optimal health outcomes are due to lack 
of health management schemes, leadership capacity 
and absence of a solid structured policy framework to 
develop the same. Physicians have to combine their 
management and leadership skills to meet the challenges 
scenarios2. 

Human Resource Management (HRM) guarantees 
the effective use of knowledge, competence, individual 
abilities and other characteristics possessed by 
individuals aimed towards the achievement of an 
organization’s goal. Effective leadership of the clinician 
in healthcare organisations are linked directly to superior 
patient care outcomes3. Most physicians are ill prepared 
to undertake responsibilities requiring organisational 
and management skills. This is because the medical 
schools and residency training facilities fail to teach 
them this much required skill4. The American College 
of Preventive Medicine has put forward 4 managerial 
competencies that are mandatory for a clinician in order 
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to provide good healthcare. The competencies are the 
ability to manage finance, ability to manage elements of 
the organisation and an in depth knowledge of the legal 
aspects 5,6. 

There is a low consensus on the basic competencies 
and skills required for a healthcare manager with no 
additional academic improvement and professional 
development to perform their managerial function in 
a healthcare set up7. There is limited literature on the 
competencies of a manager and the literature is partial in 
providing a mutual agreement with the role8.This study 
aims to analyse the knowledge and awareness among 
the undergraduate dental students about the managerial 
skills required to set up a laboratory in order to ensure 
quality. 

Materials and Methods 

A cross sectional observational study was conducted 
among the undergraduate dental students. The survey 
was carried in a university setting, this made the study 
economical, easy to create with wide reach, easy to 
gather large data and helped in quick interpretation. The 
study was approved by the scientific review board of 
the institution. The study comprises a self administered 
questionnaire which was circulated using google forms 
among the dental students. 18 questions were included 
in the questionnaire. The questionnaire was divided 
into three parts which included questions pertaining 
to knowledge on management skills and HRM, six 
questions on attitude towards managerial skills and the 
rest of the questions on its benefits in dentistry. The 
study was conducted among 105 undergraduate dental 
students. All the data were collected using Google 
forms, uploaded in Microsoft Excel and analysed using 
SPSS software. Percentage analysis was done and Chi 
square test was done to com[are the level of awareness 
between the various years of study. pie charts and bar 
graphs were used to depict the results. 

Results and Discussion 

Management focuses on how to do work and the 
manager alliance process so that work is consistent and 
efficient9. Leadership focuses on what to do and why, 
where leaders articulate a vision and inspire people to 
work well together to do complex, innovative work10. 
In both the roles, leaders and managers influence people 

and work processes to achieve shared objectives9. The 
distinction between the leadership and management 
role is less important than achieving the right balance 
and enacting leadership behaviours and management 
structures that support efficiency and process reliable 
human relations, innovation and adaptability10. 

Our study revealed that out of 105 participants 66.7% 
were females and 33.3% were male. It was observed that 
13.3% belonged to first year, 12.4% belonged to second 
year, 41.9% belonged to third year, 12.4% belonged to 
final year and 20% belonged to internship. 

Human Resource Management [ HRM ] is the 
system that guarantees an effective use of knowledge, 
competence, ability and other characteristics 
possessed by individuals aimed for the achievement 
of an organisation’s goals. After the industrial period, 
productivity is increasingly based on the knowledge, 
skills and activities of the trained human intellect 11. In the 
present study, 87.6% of the participants were aware that 
management skills help in the progress of the laboratory 
and 77.1% were aware of HRM. On comparing between 
the groups, there is significantly increased awareness 
regarding managerial skills among 1st years and interns 
when compared to the other years of study (Figure1).
On assessing awareness regarding HRM , most of the 
participants were aware . On evaluating their awareness 
on the various factors which enable HRM to achieve 
the organisational goal, 27.6% agreed on knowledge , 
17.1% on competence, 5.7% on ability, 2.9% with other 
characteristics and 49.7% with all the above factors. The 
opinion was varied among the participants . On evaluating 
the awareness regarding the important managerial skills 
required for a manager to manage a laboratory 49.5% 
agreed on leadership,21.9% for planning,24.8% for 
organization and 3.8% for controlling. On comparing 
between the groups, no statistical significance was 
seen(Figure 2).On the other hand only 44.8% agreed that 
professional relationships, training employees, seeking 
opinion from other managers to plan and prioritise 
orders will be useful in developing a better manager to 
manage time, and on comparing the association of year 
of study and skills possessed for better management of 
laboratory, the Pearson Chi Square test shows p=0.193 
which is not statistically significant(figure 3). 
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High-quality hospitals are more likely to have better 
management processes related to operations, monitoring, 
target setting and human resource than low quality 
hospitals. Management schools were significantly higher 
in hospitals with boards that pay greater attention to 
quality and were more likely to adopt effective practices 
related to the use of data or clinical quality metrics(Ireri 
et al. 2017). In our study we observed that 91.4% of the 
participants agree that high-quality laboratories have 
better management processes than the low quality ones 
.On comparing between the various years of study, good 
awareness was seen among all the years of study, but 
statistical significance was not found(Figure 4). 

In a systematic review by Parand et al where they 
have compared the managerial time spent on quality 
and safety, managerial quality and safety activities. 
In that study, manager’s time spent and work can 
influence quality and safety clinical outcomes, 
processes and performance. 12 In our study we found 
that most of the participants agreed that leadership and 
management influence the delivery of high-quality care.
In our study 25.7% accepted leadership,21.9% accepted 
management, 52.4 % agreed both leadership and 
management influences delivery quality of high-quality 
care and on comparing the association of year of study 
and the factors that influence the delivery of high quality 
care ,the Pearson Chi Square test shows p=0.034 which 
is statistically significant(Figure 5).In ous study we 
observed that the participants 17.1% agreed leadership 
,25.7% agreed communication ,5.7% agreed managing 
budgets , 2.9% agreed managing budgets and 48.6% 
agreed all the factors to be the essential management 
skills in a laboratory. 

The various activities in the laboratory are diagnosis, 
research, teaching 13–20. The various diagnostic methods 
are histopathological testing, microbiological analysis 
test, immunohistochemical analysis, genetic analysis, 
radiographic analysis 21–27. In our study we observed 
that opinion among the participants regarding the major 
activities of clinical laboratories are administration 
(26.7%), patient care (15.2%), research (3.8%) and 
combination of administration, patient care service, 
research and teaching (51.4%) . 

87.6% agreed that managerial skills can make work 
simple and easy and 72.4% agreed that only entrepreneurs 
should have managerial skills .76.2% of the participants 
agreed that holding a MBA degree prior to setting up 
a clinic or laboratory can help in easy management of 
clinical laboratory and 86.7% agreed that an expert in 
management can help in the development of laboratory 
or clinic. This shows the students are well aware of the 
importance of acquiring managerial and leadership skills 
in order to implement good healthcare. 

The issues involving professional identity, lack 
of role awareness within the organisation, can entail 
poor communication with other group members28. In 
our study, 88.6% agreed that leadership is ruling and 
getting work done without their involvement. But on the 
contrary a good leader is one with proper communication, 
identity and awareness which can help in the progress of 
the organisation and thereby lead people by example and 
not by force. 

The limitation of the study is uneven distribution 
of sample size, experience in clinic or laboratory were 
not mentioned. In future, better training and proper 
knowledge during training in the curriculum can help in 
the successful set up of laboratories or clinics. 
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Figure1: Bar graph showing the association of awareness regarding management skills and the year of 
study. X axis represents the awareness on management skills and Y axis represents the percentage of 

responses .The interns and fi rst year students were found to have 100% awareness regarding managerial 
skills.Chi square test (Chi square value = 25.694), showed statistical signifi cance with p=0.000 (P<0.05). 

There is signifi cantly increased awareness regarding managerial skills among 1st years and interns when 
compared to the other years of study. 

 
Figure 2: Bar graph showing the association of awareness regarding important managerial skills and the 
year of study. X axis represents the management skills and Y axis represents the percentage of responses . 

Most of the students agreed that leadership was the most important skill. Maximum response of 69.2% was 
given by the second year students.Chi square test (Chi square value = 20.789), showed statistical signifi cance 

with p=0.054 (P>0.05). Increased awareness regarding managerial skills among the 2nd year students. 
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Figure 3:Bar graph showing association between skills that help to become a better manager and the year 
of study. X axis depicts the management skills that help to become a better manager and Y axis depicts 

the percentage of responses.Most of the students agreed that all the above skills are important. Maximum 
response of 61.9% was given by the interns.Chi square test (Chi square value = 20.789), did not show 
statistical signifi cance with p=0.193 (P>0.05). Increased awareness regarding skills that make a better 

manager among the Interns. 

Figure 4: Bar graph showing the association of year of study to the question,”Do high quality laboratories 
have better management practices than low quality ones”. X axis represents the response yes and no and 
Y axis represents the percentage of responses . Most of the students agreed that there are management 

practices in high quality laboratories. Maximum response of 100% was given by the fi rst and fi nal years. 
Chi square test (Chi square value =5.956), did not show statistical signifi cance with p=0.202 (P>0.05). Good 

awareness among all the years regarding better management practices in high quality laboratories. 
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Figure 13:Pie chart showing the response for the question ,”What are the factors that infl uence the delivery 
of high quality care” where blue represents leadership ,green represents management and brown represents both 
leadership and management to the factors that infl uence the delivery of high quality care. 

Figure 5: Bar graph showing association of the year of study and the factors that infl uence the delivery of 
high quality care. X axis depicts the factors that infl uence the delivery of high quality care and Y axis depicts 

the percentage of responses. Most of the students agreed on both leadership and management. Maximum 
response of 81% was given by the interns. Chi square test (Chi square value =16.669), showed statistical 

signifi cance with p=0.034 (P<0.05). Signifi cant increase in awareness regarding factors which infl uence the 
delivery of high quality care was seen among the interns. 

 Conclusion 

In our study we found that undergraduate dental 
students are having less knowledge and awareness about 
management skills. Although students are aware that 
there is a need for leadership and managerial skills, there 
is still a lacunae in understanding its practical aspects. 
This void can be fi lled by including management skills 
and laboratory set up as a part of curriculum in order 
to equip the student to set up a smooth functioning 
laboratory and clinic in the future. 
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 Assessment of Knowledge and Awareness on Various 
Precautionary Measures one Must Follow While Treating 

Patients During Coronavirus Pandemic among Dental 
Practitioners - A Questionnaire based Survey
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Abstract 
 The corona disease is a rapidly spreading viral infection caused by COVID-19. Which is caused by the SARS 
family of viruses. It was discovered in the later half of 2019 after which in march 2020 the WHO declared 
it a global pandemic as it spread to all the major countries of the world. Due to risk of infection to the 
practitioner many clinics have completely closed. While some brave souls still venture outside to treat their 
patients. This study was done to assess the awareness of dental practitioners about the various precautions 
that they must follow while treating patients during coronavirus pandemic.  An online survey was conducted 
with the help of Google forms was distributed to 100 dental practitioners. The questionnaire consisted of 15 
questions that were based on the clinical protocols and guidelines one must follow when treating patients 
during the time of COVID-19 pandemic . After obtaining the responses, data was tabulated in excel sheet 
and was subjected to statistical analysis.  The study shows that dental practitioners have better knowledge 
of the protocols they must follow when treating their patients during times of pandemic .The study helps to 
handle their patients by screening them and protecting themselves and their staff from the risk of infection. 

Keywords- Corona,pandemic, clinical protocol,dental practitioners, 

Introduction 

 At a conference in March 2020, Dr.Tedros Adhanom 
WHO’s director general declared COVID-19 a global 
pandemic 1. The virus was first reported in the city of 
Wuhan in China in December 2019. By March it spread 
to over 200 countries2. The coronavirus is a single 
stranded RNA virus34. A mutant strain of SARS virus56. 

The incubation period of the virus is around 
2-12 days and during this period the person remains 
asymptomatic7. The symptoms for one affected with 
COVID-19 usually present themselves a common cold 
like fever, tiredness, dry cough & shortness of breath 
80% of individuals recover without need of treatment89. 
The remaining 20% are categorized as either severely 
or critically ill and there is also a chance for death 
amongst them they have symptoms of severe respiratory 
distress10. 

 The virus can transmit from one infection carrier 
to a healthy individual.Aerosol and articles in contact 
with individuals can also transmit the disease. There 
have also been incidences of transfer of infection from 
asymptomatic carriers have also been reported11. 

 The fact that a dental practitioner is in constant 
contact with oral cavity, blood & saliva and most of 
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the dental procedures generate aerosols from scalers & 
hand pieces12. Our profession serves as a potential risk 
for infection to the practitioner and his staff. There are 
only a few known vaccines for viruses like smallpox 
vaccine ,HBV vaccine , MMR vaccine etc1314. Hence 
there is no definitive cure for this disease, only treating 
the symptoms and use of antibiotics, antivirals and 
hydroxychloroquine15161718 . Hence most dental clinics 
have closed themselves by doing so can indeed reduce 
risk of infection. But according to an article published 
in the USA which states that the pandemic could last for 
another 18 months. Hence closing clinics will increase 
the suffering of the patients. This study was done to 
assess the awareness of dental practitioners about the 
various precautions that they must follow while treating 
patients during coronavirus pandemic

Materials & Methods 

 The study was conducted in an online setting. It 
was a questionnaire survey consisting of 15 questions. 
The questions were designed to assess knowledge and 
awareness of dental practitioners on how to change 
their clinical protocol to safely treat patients in the 
time of corona pandemic and lockdown. The study was 
conducted among 100 dental practitioners with good 
experience & minimum of 5 yrs of clinical practice. 
The online questionnaire was circulated through google 
forms. The data was collected over a period of one week. 

 Statistical Analysis 

 The data was collected from google forms and 
tabulated in excel sheets. Then the row data was 
transferred to SPSS software. Chi square test was done 
to find the association between parameters & the level 
of significance. 

Results & Discussion 

 A total of 100 dental practitioners were involved in 
the study. Out of which 55(55%) were male 44(44%) 
female, 1(1%) prefer not to say . 37(37%) were of the 
age group 20-30 yrs, 37(37%) were of the age group 
20-30yrs, 37(37%) were of age group (31-40 yrs), 41-
50 yrs age group were 16(16%), 50+ yrs age group has 
10 people (10%) out of the 100 practitioners 49(49%) 
has history of practice of (0-5) yrs , 34(34%) had 
practice history of (5-10) yrs while those who practice 
for (10+yrs) were 17(17%).) Educational qualification 

of the 100 dentist were 48(48%)BDS , 40(40%) MDS, 
12(12%) PHD 32(32%) of the individuals strongly agree 
that travel history to be included while filling their case 
sheet . 27(27%) Individuals strongly agree to have a 
triage area 34(34%) clinicians strongly feel the need to 
check patients temperature . For checking temperature 
61(61%) dentist feel that forehead thermometer is most 
effective. 46(46%) Dentist feel that if patient reported 
to clinic with temperature and dental pain, prescribing 
medication and having him visit fever clinic / physician 
could be the course of action to prevent infection 
clinical office (figure- 1) 48(48%) of individuals have 
agreed to the fact that PPE set is the best choice of 
protective garments garment in the pandemic. Majority 
71(71%) clinicians agree that surgical gloves are the 
best protection available. 38(38%) dentists agree that 
face shield is the best protective headwear (figure-2) 
20(20%) Dentists strongly disagree to perform scaling 
as it produces higher aerosol emissions. 38(38%) 
Dentists agree that fumigation is necessary to sterilize 
the working area. Majority (48%0 48 dentists agree that 
all forms of personal hygiene measures are necessary 
to reduce spread of infections. 38(38%) Dentists in the 
study strongly recommend social distance in their waiting 
room.. Majority 42(42%) have agreed that autoclave 
is the best method to sterilize instruments. 23(23%) 
Individuals strongly agree that oxygen saturation is also 
an important screening criteria.(figure-3) For the final 
statement (27%) agreed that it’s necessary to check a 
person’s past visit to the hospital. On comparison based 
on gender, educational qualification and years of clinical 
expertise, significant results were obtained. (Figure 4, 
5, 6) 

The oral cavity is home to more than several 
thousands of microbes and since the introduction of 
aseptic surgery it falls on the clinician to prevent the spread 
of infection from his office. In dentistry its achieved by 
use of autoclaves for sterilization of instruments,use of 
mouth washes, intracanal medicament and many more 
to prevent infection spread19,20. In this unprecedented 
global calamity which the world has not faced since the 
Spanish flu almost 100 yrs back. Hence the only measure 
advised by & followed by countries around the world is 
lockdown and decrease social interactions to reduce the 
spread of corona infection. But as medical professionals 
it falls on us to provide essential services to the populace. 
Due to lockdown and growing number of COVID cases 
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day by day many dental clinics have closed their practice 
till a permanent solution can be achieved. But there are 
still few brave souls who treat patients even in times of 
crises. They say that ignorance is bliss but in face of this 
ignorance is failal. This study is done to provide & cause 
awareness for those working clinics during the time of 
corona. 

 This study is a cross sectional survey involving 100 
dental practitioners with varying years of practice and 
different educational qualifications. The practitioners 
seem to have better knowledge that non contact forehead 
thermometers are effective (61%) in checking patients 
temperature as any other thermometer would be in 
contact with the patients body hence they require to be 
sterilized before being used again hence decreasing the 
efficiency & spread in office. Majority 46% agree that 
providing meditation and visiting a physician clearance 
before starting a dental procedure for patient with high 
fever but 31% dentist also agree that recalling patients 
after 2 weeks after providing medication as if its normal 
fever it subsides in less than 2 weeks but of corona 
persists. 48% agree with guide lines that PPE suite can 
highly reduce infection risks can it’s a very improve 
material to aerosol droplets. The use of chlorhexidine 
and other mouthwashes before treatment of the patient 
can also reduce infection spread21,22 .A huge majority 
of 71% dentist agree that surgical gloves provide better 
protection & comfort while carrying out procedures 38% 
Individuals agree that face shield provides the highest 
degree of protection to facial area as it covers the enter 
face 35% dentist have stated N-95 also has high degree 
of protection but it must replaced for each patient and 
unlike a face shield cannot be sterilized. Due to dental 
treatment producing aerosols it is agreed that 38% of 
dentists agree that fumigation is necessary in dental 
offices to kill pathogens in air and on working surfaces 
this is done to sterilize the working environment to keep 
the clinician, his staff & next patient safe from infection. 
48% of dentists agree that after every dental procedure 
it’s necessary to thoroughly wash hands with soap 
sanitisers and alcohol scrub to prevent contaminating 

the work environment. 38 of dentists (38%) strongly 
agree that social distancing is important in the waiting 
area while 37% of dentists agree to the statement as it 
implies that they know its importance but their working 
environment makes it hard to implement. A majority 
of 42% agree that autoclave is the Best method in 
sterilization as dental instruments are constantly in 
contact with blood and other body fluids bringing it 
under high risk of contamination & infection hence must 
be sterilized using autoclave. 

The 100 dental practitioners tend to show poor or 
insufficient knowledge for the following statement only 
32 (32%) dentist of the given study size of 100 feel it’s 
important to ask patient travel it’s important to ask patient 
travel history part of the case sheet because he might 
have traveled from a region of high corona density. Only 
27 dentists (27%) strongly accept the need for screening 
triage area before entry to the clinic. This is also due to 
lack of convenience and space in an individual clinic. 
Only 34% feel the importance to check the temperature 
of the patient. 20% Individuals strongly disagree that 
scaling is advisable during pandemic as it’s a long 
process and produces a large amount of aerosols and 
it’s not a pain management procedure. Patients affected 
with COVID-19 have respiratory distress hence their 
O2 saturation values would be considerably low hence 
it also serve as a effective screening measure for which 
only 23% strongly agree to it hospitals serve as sites for 
potential nosocomial infections and the continuous rapid 
spread of corona and advice from government to get one 
tested in testing center or visiting a hospital which has 
a corona patient it becomes necessary to ask his last 
clinical visit as he has potential risk for corona. But only 
27% strongly agree to this history taking method. 

There are 15 questions which were given to cases 
the awareness of dentists working in this pandemic 
and the measures they take to keep themself their staff, 
environment & patients safe. Overall the study reveals 
that the dentist has a better understanding of the situation 
hence they can provide safe and effective treatment.  
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Figure 1 –Bar graph represents responses for the question. “If a patient has high temperature and 
complains of pain, what must you do?”. X-axis shows the responses to the question, Y-axis shows the 

percentage of responses. Majority of the respondents (46%) have said that they provide medication to the 
patient and ask him to visit a physician.

 
Figure 2 –Bar graph represents the responses for the question. “What type of protective headwear do you 

think is recommended while treating patients?” X-axis shows the responses to the question, Y-axis shows the 
percentage of responses. Majority of respondents (38%) have said that they use face shields.
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Figure 3 –Bar graph represents the responses for the question. “Do you think it’s necessary to check a 

person’s oxygen saturation levels before treatment ?”X-axis shows the responses to the question, Y-axis 
shows the percentage of responses. Majority of respondents (45%) have agreed with the statement . 

Figure -4: Bar graph showing comparison of responses based on gender to the question, “What do you use 
for personal hygiene for yourself in your clinics?” X-axis shows gender, Y-axis shows number of responses; 

blue colour represents alcohol scrub; green colour represents sanitizer; beige colour represents soap; 
purple colour represents all the above. Majority of females (23%) say they use all of the mentioned personal 
hygiene products when compared to males. Which was not statistically signifi cant .(Chi- square test done;p-
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value =0.428).
Figure -5:Bar graph showing comparison of responses based on years of clinical experience to the question on “Do you think 

it’s necessary to have a triage area?”X-axis shows years of clinical experience , Y-axis shows number of responses; blue 
represents strongly disagree, green represents disagreement, beige represents neutral, purple represents agree and yellow 

represents strongly agree. Majority of the participants with experience of 0-5 years strongly agree with the statement (18%) 
when compared with other groups of (5-10yrs) and (10+yrs). (Chi square test ;p-value =0.029 ,. statistically signifi cant) 

Figure 6 :Bar graph showing comparison of responses based on educational qualifi cations to the question “What type of 
protective headwear do you think is recommended while treating patients?” X-axis shows educational qualifi cations ,Y-axis 
shows number of responses; blue represents -3 layered mask, green represents N-95mask, beige represents goggles, purple 
represents face shield. Majority of the participants with educational qualifi cation of having completed BDS (21%) say N-95 

mask is the better protective headwear .(Chi square test; p value= 0.011, statistically signifi cant) 
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 Conclusion 

 The study reveals that dentists have better awareness 
on how to handle their patients by screening them and 
protecting themselves and their staff from the risk of 
infection. But more studies and larger sample size 
required for more accurate analysis.
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 Abstract
Oral squamous cell carcinoma (OSCC) accounts for more than 90% of the reported oral cancer cases in 
the world. Even though the habits such as tobacco usage, smoking and old age are the main risk factors for 
developing oral squamous cell carcinoma some factors like chronic mucosal irritation(CMI) from mechanical 
and functional factors also play a significant role in the etiology of oral squamous cell carcinoma. The aim 
of this study was to analyse the prevalence of oral squamous cell carcinoma with history of chronic mucosal 
irritation and to evaluate various parameters like gender, age, site of the lesion and etiology of chronic 
trauma in OSCC cases with chronic mucosal irritation history. This retrospective study included a sample 
size of n= 78 ( 73 = OSCC with other etiology, 5= OSCC with etiology of chronic mucosal irritation). Data 
regarding the sample cases were selected after the review and analysis of records of about 86000 patients 
who visited our institution between june 2019 and march 2020. The retrieved data were tabulated in MS 
Excel and exported to SPSS for statistical analysis. Prevalence of oral squamous cell carcinoma cases with 
chronic mucosal irritation history was 6.41% for a duration of 8 months. Etiology associated with chronic 
mucosal irritation was found to be tooth related factors in all the sample cases. 80% of the oral squamous cell 
carcinoma cases associated with chronic mucosal irritation history were males and 20% were females and 
80% of the OSCC samples with CMI were above 40 years of age. In 60% of OSCC with CMI history were 
found to be on buccal mucosa followed by tongue and gingivobuccal sulcus. The present study provides 
an overview and explains the need of considering chronic mucosal irritation as an etiological factor for the 
development of OSCC without the association of tobacco habit. 

Key Words:Prevalence; OSCC;chronic mucosal irritation; chronic mechanical irritation;dental factors; 
prosthetic factors. 
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 Introduction

Oral cancer is one of the most serious health 
problems and accounts for 2-4%of all cancer types in 
the world 1,2. More than 95% of the oral cancer cases 
reported are oral squamous cell carcinoma (OSCC)2. 

OSCC is the 12th most common cancer in the world 
and for the past decades there has been a steady increase 
in oral cancer mortality rates of around 320,000 deaths 
in the world annually 3,4. Annual prevalence of oral 
squamous cell carcinoma is 300,000 cases1,5,6. 

In India also the prevalence of oral cancer is high 
and accounts for 45% of all of the cancer cases reported 
in India1,7,8. The major etiological factors related to 
OSCC risk are tobacco usage, advanced age, smoking 
and alcohol consumption but several other factors like 
chronic irritation of oral mucosa from mechanical and 
functional factors will also play a significant role in 
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etiology of OSCC 9,10,11. Mechanical factors can be 
tooth related and prosthesis related with tooth related 
factors being sharp tooth, broken tooth and improperly 
positioned tooth 12,13. In a study by Fabiana Vargus 
Ferreirial et al stated that almost 15% to 20% oral cancer 
occurs without any traditional risk factors association. 
Traditional risk factors include tobacco usage, smoking 
and alcohol consumption. Eduardo David Piemonte et 
al found a statistically significant association between 
chronic mucosal irritation and oral cancer with p value 
of 0.000114. An australian study also assessed the 
gender predilection among oral cancer patients without 
traditional etiology stated 61% of the study population 
were females and in which about 30% showed some 
dental abnormalities in the proximity of the oral 
cancer lesion 15,16. Multivariate analysis conducted in a 
Swedish and Brazilian study also showed the defective 
complete denture can be a significant risk factor for 
OSCC development 17,18. Some of the past studies have 
also correlated the association of OSCC with CMI with 
the site of the lesion19.

The aim of the present study is to analyse prevalence 
of OSCC with history of chronic mucosal irritation 
reported during 2019-2020 and to evaluate various 
parameters like gender, age, site of the lesion and etiology 
of chronic trauma in OSCC cases with chronic mucosal 
irritation history. This study will help to evaluate the 
need of the early diagnosis and treatment of CMI and 
to conduct institutional level interventions to improve 
the awareness regarding chronic mucosal irritation and 
its role as an etiological factor for the development of 
OSCC. 

Materials and Methods

The present study was conducted with approval 
from Scientific review board, Saveetha dental 
college and hospitals, chennai. The ethical approval 
number for the present study was SDC/SIHEC/2020/
DIASDATA/0619-0320. This retrospective study 
included n=78 samples out of which 6.41% of OSCC 
cases were associated with chronic mucosal irritation 

(Figure 1). Data regarding the sample cases were 
selected after the review and analysis of records of about 
86000 patients who visited our institution between June 
2019 and March 2020. All the retrieved case sheets were 
verified by an external reviewer in order to reduce errors 
in data recording.

Histopathologically confirmed cases of OSCC 
with history of CMI and proper clinical details were 
included in the present study. The cases with non 
specific histopathological diagnosis and improperly 
recorded case sheets were eliminated from the present 
study. Cross verification of retrieved data was done by 
photographs and by direct communication.

The data collected from n=78 were tabulated 
according to age, gender, history of chronic mucosal 
irritation, and the site of the lesion in MS excel software. 
This tabulated data then transported to IBM SPSS-
Statistics 23 software and frequency analysis were 
done for age range, gender, history of chronic mucosal 
irritation, site of the lesion and diagnosis. Chi-square 
test was done to assess the correlation between variables 
and the results obtained after analysis were statistically 
represented as tables and bar graphs. 

Result and Discussion

In the present study the prevalence of OSCC cases 
with chronic mucosal history for a period of 8 months 
was found to be 6.4% (Table 1). The etiology of chronic 
mucosal irritation was found to be tooth related in all the 
samples (Figure 2). Demographic data analysis stated 
that 80% of the sample population were males and 20% 
were females (Figure 3). Among OSCC patients with 
CMI history 80% of the population were found to be 
above 40 years of age (Figure 4) and the most prevalent 
lesion site was found to be buccal mucosa in 60% of the 
samples followed by tongue and gingivobuccal sulcus 
(Table 2). The association between gender and site of 
the lesion in OSCC cases with chronic mucosal irritation 
history was not found to be statistically significant with 
p value of 0.082 (Table 3 and Figure 4). 
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Figure 1- Pie Graph showing the overall distribution of study samples. Total samples selected= 78, and out 
of which the percentage of OSCC cases with the history of chronic mucosal irritation(CMI) was 6.41% and 

represented in green colour. OSCC cases with etiologies other than CMI was 93.59% and represented in 
blue colour. 

Table 1 showing the prevalence of OSCC cases with CMI history during 8 months 

OSCC cases reported during JUN 2019- March 2020 78

No of OSCC cases reported with chronic Irritation of oral tissues during JUN 2019- March 
2020 5

Prevalence of OSCC with the etiology of chronic Irritation of oral tissues during JUN 2019- 
March 2020 6.41%

Figure 2- Bar Graph 1 showing the percentage of distribution of etiological factors of CMI in OSCC cases. 
X axis representing the etiology of CMI and Y axis showing the percentage. Tooth related factors are the 

major reason for the chronic irritation in OSCC with CMI history. 
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Figure 3- Pie Graph 2 showing the percentage of Gender distribution among OSCC cases with CMI history. 
Blue color represents Male and Green color represents Female. The male are more commonly affected by 

OSCC with CMI history. 

 
Figure 4- Bar Graph 2 depicting the percentage of distribution of OSCC cases with CMI history according 

to age. X axis showing the Age groups(<40 years and >40 years) and Y axis showing the percentage. The 
OSCC with CMI history is more commonly observed in patients above 40 years of age. 
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Table 2: Distribution of site of lesion among OSCC cases with CMI history. Most common site for OSCC 
with CMI is Buccal mucosa.

 Site of the lesion Frequency Percent

Tongue 1 20%

Buccal mucosa 3 60%

Gingivobuccal sulcus 1 20%

Total 5 100%

Parameters compared Statistical test P value

Gender and Site of the lesion Chi-square test 0.082

Table 3: The association between gender and site of the lesion among the cases of OSCC with chronic 
mucosal irritation history. *p value >0.05: statistically not signifi cant. No signifi cant association observed 

between the gender and site of lesion among OSCC with CMI history.

Figure 4- Bar graph depicting the association between gender and site of the lesion among the cases of 
OSCC with chronic mucosal irritation history. X axis depicting gender and Y axis showing percentage. 
Tongue is represented as blue, Buccal mucosa as green and Gingivobuccal sulcus(GBS) as red colour. 

Tongue is the most common site in females whereas it is buccal mucosa in males. No signifi cant association 
observed between the gender and site of lesion among OSCC with CMI history (Pearson Chi-square test- P 

value=0.082). 
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Oral squamous cell carcinoma is a major health 
problem worldwide, especially in the developing 
countries20. Oral squamous cell carcinoma is one of 
the common epithelial malignancies of multifactorial 
etiology and with significant morbidity and mortality21. 
The significance of chronic mucosal irritation in 
developing malignant transformation and finally 
progressing into oral cancer is comparatively less studied 
when compared to other aetiology is like tobacco usage 
and alcohol consumption22. Some experimental animal 
studies suggested the mechanism of transformation 
of chronic mucosal irritation to malignancy23. They 
proposed that persistent mechanical irritation can 
cause DNA damage, which will progress into various 
degrees of dysplasia and finally may result in malignant 
transformation and this was stated by increased activity 
of only ADP ribose polymerase in chronic trauma cases 
24-25. Chronic mucosal trauma results in inflammation, 
and can release chemical mediators such as cytokine, 
prostaglandins, and tumor necrosis factor. The 
inflammation induced oxidative stress can cause genetic 
and epigenetic changes damaging DNA, inhibiting 
its repair, altering transcription factors, preventing 
apoptosis, and stimulating angiogenesis, thus resulting 
in carcinogenesis. In a nutshell, inflammation may act at 
different steps and result in cancer formation 26–28.

The period prevalence of oral squamous cell 
carcinoma cases with a history of chronic mucosal 
irritation for eight months visiting our institution 
was found to be 6.4%. This value is significant when 
comparing time duration. Similar results were obtained 
for the study conducted by Piemonte et al in 2018. He 
stated there exists a significant statistical association 
between chronic mucosal irritation and oral cancer 
both in cross-sectional and in case control studies 29. 
Manoharan et al in 2014 and Singhvi et al in 2017 also 
found a significant statistical association between oral 
cancer and chronic mucosal irritation in relation to 
wearing defective prosthesis 23,30.

On analysis of etiology of chronic mucosal irritation, 
all the samples showed a tooth related etiology. But none 
of the samples showed prosthesis related etiology. This 
observation can be correlated with the study by Jeronimo 
P Lazos et al in 2017, in which he found that dental 
factors were the common etiological factors causing 
chronic mucosal irritation followed by prosthetic factors 

31. However in another study by Velly A.M. in 1998 and 
by Rosenquist K et al in 2005 stated that the ill fitting 
denture was the most common cause for Oral squamous 
cell carcinoma with chronic mucosal irritation history 
followed by sharp tooth 17,19. Even though tooth related 
factors and prosthesis related factors are the major 
reason for chronic trauma to oral mucosa, the present 
study couldnt establish any relation between chronic 
trauma and prosthesis related factors. This could be 
possibly due to the small sample size and small duration 
of sample collection in the present study.

The gender distribution analysis of OSCC with 
chronic mucosal irritation history showed 80% of the 
samples were males and only 20% of the samples were 
females. Jeronimo P lazos et al in 2017 stated that the 
males are more affected than females in oral cancer 
associated with chronic mucosal irritation etiology 
when compared to chronic traumatic ulcer and benign 
irritative mechanical lesion31. This was in concordance 
with the present study, but the selection of samples, 
determination of adequate sample size and the duration 
of sample collection should be increased to get more 
statistically significant results.

On analysing age distribution of oral squamous cell 
carcinoma cases with chronic mucosal irritation history, 
it was found that 80% of the samples were above 40 
years of age. This was also in concordance with the 
study by Jeronimo P Lazos et al in 2017. The possible 
explanation for this could be the increased incidence 
of teeth attrition, dental caries, fractured tooth and 
prosthesis usage among elderly population.

In the present study buccal mucosa was the most 
commonly affected lesion site among OSCC cases 
with history of CMI when compared to tongue and 
gingivobuccal sulcus. This was in contrast to the result 
of studies by Velly A.M in 1998 and Jeronimo. P. Lazos 
et al in 2017. Through their studies they both stated that 
tongue was the most affected site in OSCC cases with 
a history of chronic mucosal irritation, and they linked 
it with Odds ratio of 9.1 32. The present study results 
vary from the above mentioned studies and this variation 
could be due to the limited sample size and short duration 
of sample collection.

The present study couldn’t find any statistically 
significant relation between gender and site of lesion 
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in OSCC cases with history of CMI. This has to be 
evaluated with a larger sample size and duration for 
more confirmatory results.

Chronic mucosal irritation is the less identified and 
most ignored factor in oral squamous cell carcinoma.
Further research on the current topic may provide the 
precise understanding regarding the significance of 
chronic mucosal irritation in oral cancer development. 
Institutional level interventions like awareness programs 
addressing the importance of CMI as an oral cancer 
etiological factor can be conducted to improve the 
knowledge among the public, so that it will promote 
the early diagnosis and treatment of chronic mucosal 
irritation without progressing to aggressive outcomes 
like oral squamous cell carcinoma. 

Small sample size, Geographic limitations of 
sampling and small duration of data collection were the 
major limitations of the present study.

Conclusion 

In conclusion the prevalence of oral squamous 
cell carcinoma with chronic mucosal irritation history 
was found to be 6.41 % and it was significant when 
considering the duration for which prevalence was 
calculated. In the present study, the etiology of CMI 
was due to tooth related factors, buccal mucosa was the 
predominant site of lesion and OSCC with CMI was 
found to be more common in patients above 40 years 
of age. More extensive research on the current topic 
may provide precise understanding about the need of 
considering chronic mucosal irritation as an etiological 
factor for OSCC, without the association of tobacco and 
also the importance of its early diagnosis and treatment. 
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Abstract
Oral squamous cell carcinoma (OSCC) is more common with 90% of malignant neoplasm in oral cavity. 
Multiple factors leading to OSCC like genetic alterations, сhrопіс exposure, micro environmental carcinogens, 
premalignant disease like oral epithelial dysplasia, mitochondrial membrane damage and viruses infections 
like HPV (human papillomavirus). RETN gene belongs to the family of mouse resistin-like genes. Human 
genetic variations are found to influence inter-individual variation observed in disease susceptibilities, drug 
response, response to an infectious disease. At the molecular level these sequence variations influence gene 
expression, protein production, function, disease susceptibility in particular individuals. The present in silico 
study determines the possible association of RETN polymorphism with that of oral squamous cell carcinoma 
in different populations. In this study the RETN gene polymorphism rs321975 was analysed in comparison 
to the global frequencies. The present study attempts to identify the possible reason for the selection of “A” 
allele in the south asian population. Furthermore, genotyping analysis has to be performed in a south Indian 
population to ascertain the association between RETN polymorphism (rs3219175) and OSCC.

Keywords: Polymorphism; oral squamous cell carcinoma; RETN; variant 
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 Introduction 

Oral squamous cell carcinoma (OSCC) is more 
common, which accounts for 90% of malignant neoplasm 
in oral cavity. Worldwide, oral cancer accounts for 2% 
- 4% of all cancer cases, tongue as a more common sub-
type1,2. In some regions, the prevalence of oral cancer 
is higher, 45% in India & 10% in Pakistan 3,4.The field 
cancerization has been explained as in altered telomeres 
and unbalanced allelic loci seen in both tumors and 

surrounding histologically normal tissues at distances of 
least 1 cm from the visible tumor margins results in the 
occurrence of multiple primary cancers in the head and 
neck region and recurrence following complete excision 
of the original tumor5,6. Multiple factors rising OSCC 
which are genetic alterations, сhrопіс exposure, micro 
environmental carcinogens 7, premalignant disease to 
oral cancer can occur with alteration seen in the stromal 
tissue8. Oral epithelial dysplasia also has a malignant 
transformation potential 1, mitochondrial membrane 
damage leads to apoptosis9,10 and viruses like HPV 
(human papillomavirus) also plays an important role 
in oral cancer11.Numerous risk factors associated with 
oscc are chronic inflammation, alcohol and tobacco 
consumption, betel quid chewing and viral infections 12. 
It is known that tumour cells on course of development 
undergo molecular alterations in cellular molecules 
including DNA, RNA, and proteins which could be 
attributed to the inherent biological properties of the 

DOI Number: 10.37506/ijfmt.v14i4.12512



5770      Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4

cancer cell131415. The survival rate has reduced due to 
its diagnosis in the advanced stage16. There is a need for 
molecular prognostic factors to detect patients with high 
risk of oral cancer recurrence and treatment failure. The 
upregulation genes were seen involved in extracellular 
matrix degradation and epithelial mesenchymal 
transition, downregulation seen in detoxification 
pathways17,18. Expression of multinucleated giant cells 
shows host immune response19,20,15.

Latest reports from the International Agency for 
Research on Cancer (IARC) with ICD-10 code = coo-
06 : lip, oral cavity in 2018 reports shows incidence 
around the world is 3.54,864 and in India it is 119,992. 
Prevalence of 9,13,514 reported around the world and 
In India it is around 2,65,225. Mortality rate reported 
around the world is 1,77, 384 and in India around 72,616 
cases. The RETN gene belongs to the family of mouse 
resistin-like genes. Hormone released suppresses insulin 
ability which stimulates glucose uptake in adipose cells. 
Studies have shown links between obesity and diabetes. 
It also helps promote chemotaxis in myeloid cells - gene 
Cards12,21. Single nucleotide polymorphisms (SNP) 
is common DNA sequence variation which influences 
gene expression, protein production, function, disease 
susceptibility in high risk individuals7,12,21,22. Resistin 
levels of plasma correlates with the inflammatory markers 
and coronary artery calcification, and plays an important 
role in the measure of coronary atherosclerosis22–24. 
Kumar et al, studied genetic variations of RETN 
associated with greater risk with various diseases like 
metabolic syndrome and colon cancer22,23. A study 
reported that upregulation of resistin gene expression 
in human breast cancer tissues25. The present in silico 
study determines the selection of RETN SNPs and its 
possible association with oral squamous cell carcinoma. 

Materials and Methods

One of the regulatory region variants of the RETN 
(gene was selected for the study based on the literature 
mining process. The minor allele frequency was found 
to be 0.08 (A allele). Since oral cancer is a disease that 
is more predominant in patients with a chronic history 
of using smoking and smokeless tobacco use such 
as pan, gutka etc., genetic variants which were more 
closely related to environmental and habitual factors 
were identified in the gene and selected. As most of 

these factors are known to affect the inflammatory 
pathways leading to disease a study carried out by Yang 
et al was selected for comparison. The authors declared 
that the AA homozygous state of RETN polymorphism 
(rs3219175) presented a high risk of advanced tumor 
size when compared to GG homozygous genotype. The 
Ensembl database was used to acquire the frequency 
data of the variant in different populations. The data 
presented by Yang et al., was selected as a reference 
population (Taiwanese), which was used for further 
comparisons. Gene expression analysis would provide 
clues on the putative role or RETN gene in HNSCC. 
Hence, gene expression profile for different grades of 
tumor was analysed using the UALCAN database in 
the HNSC dataset. Survival curve analysis based on 
the Kaplan-Meier method was also investigated for 
differential expression of RETN within the patient 
group.26,27 . 

Results and Discussion

The phenotype database from ensembl database 
for rs3219175 polymorphism showed 92% of “G” and 
8% of “A” allele polymorphism reported, represented 
in figure 1. Individual allele frequencies of different 
populations are represented in figure 2. Analysis of 
allele frequency among different population like African 
(G=87% , A=13%), East Asian (G=82% , A=18%), 
South Asian (G=98% , A=2%) and European (G=99% 
, A=1%) was compared with global population (G=92% 
, A=8%). Allele frequency which is observed in the 
East Asian population showed 82% of “G” allele and 
18% of “A” allele within different sub-populations 
such as Chinese Dai in Xishuangbanna, China(CDX), 
Han Chinese in Beijing, China (CHB), Southern Han 
Chinese(CHS), Japanese in Tokyo, Japan(JPT), Kinh in 
Ho Chi Minh City, Vietnam (KHV). Allele frequency 
observation in South-Asians population showed 98% 
of “G” allele frequency and 2% of “A” allele frequency 
which is compared among the sub-population of BEB 
(Bengali from bangladesh), GIH (Gujarathi Indians from 
Houston), ITU (Indians Telugu from UK), PJL (Punjabi 
from Lahore), STU ( Sri Lankan Tamil from UK) among 
which “A” allele in higher in BEB and “G” allele is 
high in STU population (data not shown). To derive a 
more accurate picture on the deviations observed for the 
polymorphism in different populations, we compared 
the allele frequency from the Yang et al., (Taiwanese 
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population) study of the data acquired from the Ensembl database. The allele frequency comparison was almost 
similar (Figure 3 and 4). But when comparing the frequency of alleles between the south Asian and the ancestral 
population which is the African population, we observed marked differences in the allele frequency. The “A” allele 
frequency was higher in African and east Asian population when compared to other groups. Furthermore, the A allele 
was negatively selected in other populations such as American, south Asian and European. A negative selection of 
the allele in the population may be indicative of the fact that it could be deleterious in some way, but the reason for 
such deviation has to be analysed to derive a strong conclusion.

Figure 1: The global phenotype data from Ensembl database for rs3219175 polymorphism (Yellow color 
denotes “A” allele frequency = 8%; Blue color denotes “G” allele frequency = 92%)

 
Figure 2: Analysis of allele frequency for rs3219175 polymorphism among different populations. Yellow 

color denotes “A” allele frequency; Blue color denotes “G” allele frequency. [Global G - 92% and A- 8%; 
African - G-87% and A-13%; American -G-99% and A-1%; East Asian - G-82% and A-18%; European - 

G-99% and A-1%; South Asian - G-98% and A-2%]. 
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Figure 3: Comparison of rs3219175 allele frequency case data from research study by Yang et al (G = 
78% and A = 22%) with East Asian population (G = 82% and A = 12%). Yellow color denotes “A” allele 

frequency; Blue color denotes “G” allele frequency. 

Figure 4: Comparison of rs3219175 allele frequency of control data (G = 80% and A = 20%) from the 
research study by Yang et al with East Asian population (G = 82% and A = 12%). Yellow color denotes “A” 

allele frequency; Blue color denotes “G” allele frequency. 
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Figure 5: Expression of RETN in HNSC based on the patient’s race. Blue color denotes normal population; 
Orange color denotes Caucasian population; brown color denotes African-American population; green color 

denotes Asian population. The comparison of gene expression between different races returned signifi cant 
values between the group African-American vs Asian (p=4.4 X 10-02).

(a) 
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(b)

Figure 6: (a) Comparison of low/medium RETN gene expression between African American and Caucasian 
patients produced a signifi cant p value of 0.01; (b) Comparison of high and low/medium RETN gene 

expression between Caucasian patients produced a signifi cant p value of <0.01.

In addition, expression of the RETN gene found 
to differ signifi cantly between the African American 
population and Asian population (Figure 5). When 
analysing the gene expression pattern between groups, 
low/medium level expression between African 
American and Caucasians returned a signifi cant p 
value of 0.01, wherein low/medium gene expression in 
African Americans corroborated with poor survival of 
HNSC patients. Interestingly, we identifi ed a signifi cant 
difference between high and low/medium expression in 
Caucasian patients, where high level expression resulted 
in poor survival of these patients (Figure 6). These 
results provided preliminary evidence on the pivotal 
role of the RETN gene in the progression of HNSC. It 
is a known fact that nature tries to eliminate anything 
that is not in use28,9. Resistin is an adipokine that is 
associated with obesity, infl ammation and various study 
cancer.7 Resistin levels may play a role in pathogenesis 
of cancer cachexia7,12. Upregulation of serum Resistin 
has been detected in OSCC patients7. Online databases 
are an excellent source for identifying differential gene 
expression, which is a popular source for exploration 
of gene expression in diseases. The modern biomedical 
investigators can genetically profi le diseases with 

this organised online database. There are various 
tools with basic designs available which are needed 
in experimenting in silico studies7,29. The “A” allele 
frequency is dramatically increased in the ancestral and 
east Asian population which creates an inquisitiveness 
to analyze the gene and the polymorphism to draw an 
association between the gene and the disease phenotype. 
The negative selection of “A” allele especially in the 
south Asian population is of our interest. 

Conclusion

The present in silico study has provided preliminary 
data regarding the population wide-analysis of the 
RETN polymorphism selected. The deviation in allele 
frequency clearly indicates that the gene is evolving 
and is under constant process of natural selection. As a 
thumb rule, the alleles which are known to be deleterious 
are negatively selected, whereas a benefi cial allele is 
positively selected in a population. The observation here 
denotes that the A allele could be a deleterious allele, 
and may confer risk of tumor progression in OSCC 
patients. Further experimental evidence are warranted to 
provide fi rm evidence on the association of RETN gene 
mutations or variations with that of OSCC.
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Abstract
Posterior crossbite refers to inadequate transversal relationship of maxillary and mandibular teeth. Posterior 
crossbite can be unilateral left, unilateral right or bilateral. The causes of this malocclusion are deleterious 
oral habits, early loss of primary teeth, hereditary factors and environmental factors. It is important to know 
the prevalence of posterior crossbite in order to provide proper treatment as early as possible. Posterior 
crossbite when not treated early, can result in skeletal changes. The aim of the study was to assess the 
prevalence of posterior crossbite in children of chennai. The present study was a retrospective observational 
study conducted in a university dental hospital located in Chennai. Data of 7415 Pediatrics patients between 
June 2019-March 2020 were reviewed. Patients from 6 to 13 years who had posterior crossbite were noted. 
This was followed by Excel tabulation . Data analysis was done in SPSS software using Chi square test 
for comparison of groups. About 1.4% children visiting university dental hospitals among 4292 children 
had posterior crossbite. Children of 10 to 13 years had more prevalence of posterior crossbite (P=0.349, 
statistically not significant) and prevalence of posterior crossbite was more in boys than girls (P= 0.175, 
statistically not significant) . 

Keywords: Posterior crossbite; Malocclusion;Prevention;Children;Prevalence. 

Type of Study : Original Research 

Introduction

Posterior crossbite refers to inadequate transversal 
relationship of maxillary and mandibular teeth. Posterior 
crossbites are of two type unilateral posterior crossbite 
or bilateral posterior crossbite. The etiologies of this 
malocclusion are deleterious oral habits, early loss of 
primary teeth, hereditary factors and environmental 
factors. According to a study, posterior crossbite begins 
with primary canine eruption 1. These are evidence that 
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high prevalence of posterior crossbite is associated with 
pacifier-sucking habits2. There is an increased trend of 
prevalence of posterior crossbite observed in primary 
dentition than in permanent dentition 3.

These are only very few studies investigating the 
prevalence of posterior crossbite in children. If posterior 
crossbite is untreated it may result in development of 
skeletal asymmetrics, alteration of soft tissue growth 
and changes in the TMJ. Posterior crossbite is a common 
malocclusion problem in the primary and mixed 
dentitions. 

The status of primary occlusion affects the 
development of the permanent occlusion. Thus a 
posterior crossbite is transferred from primary dentition 
to permanent dentition and has a long term ill effect 
on the patient. Posterior crossbite is due to occlusal 
interference which is due to deviation of mandible 
during jaw closure. Early diagnosis of posterior 
crossbite and treatment is possible only if the parents 
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don’t fail to fulfil the child’s oral health needs 4. Early 
treatment of posterior crossbites has been recommended 
due to the fact that these malocclusions are transferred 
to the permanent dentition 5,6. Thus, Early diagnosis and 
treatment is very important in case of posterior crossbite. 

Posterior crossbite may result in various dental 
problems and other health, emotional effects. If this 
condition is not corrected, the child’s face grows 
asymmetrically which can result in reduction of self-
esteem of the child. Dentition of Children with posterior 
crossbite are prone to caries . To minimize the risk of 
caries in such children fluoride paste can be used 7, 8. 
A chewable brush can also be used for effective plaque 
removal and reduces S. mutans counts in saliva 9. The 
levels of Malondialdehyde (MDA) in saliva of children 
should be checked in children with posterior crossbite 
to diagnose possibility of caries in children 10. In this 
way incidence of caries can be prevented in patients with 
malocclusion such as posterior crossbite. 

In a caries affected teeth pulpal exposure occurs 
. It is important to treat the caries infected tooth prior 
to orthodontic treatment for posterior crossbite. 
Pulpectomy is the conservative treatment used to 
preserve the primary tooth infected by caries 11. Hand 
instrumentation technique is the conventional method for 
root canal preparation in pulpectomy procedure 12,13, but 
with recent advancements use of rotary instrumentation 
is used for pulpectomy 14,15. Obturation was found to be 
more proper in rotary files than in hand files 16,17. Our 
study aims in understanding malocclusion and alignment 
problems in order to prevent further complications. 

Diagnosis of posterior crossbite is by proper 
history taking, clinical examination, study models, 
radiographs such as lateral cephalogram and PA view of 
cephalogram. It is important to examine the soft tissue 
and hard tissue structures properly prior to treatment 
18,19,20. Knowledge of the etiology and prevalence 
of malocclusion in a population is very essential for 
implementing preventive strategies and in determining 
the success of orthodontic treatment. Hence,this study 
aimed at assessing prevalence of posterior crossbite in 
children of chennai. 

Material and Method

Study setting

This was a university dental hospital based 
retrospective , cross sectional study conducted among 
patients visiting a University dental hospital in Chennai. 
Since this was a university hospital setting, large sample 
size and distribution of population contributes to a major 
advantage for this study. Data collected was reliable 
and with evidence. The only limitation was that it is a 
single centered study.This study was approved by the 
Institutional Review Board, Ethical approval number: 
SDC/SIHEC/2020/DIASDATA/0619-0320. 

Sampling

The study population was 7415 Pediatric patients 
visiting university hospitals from June 2019 to March 
2020. The sample included patients in the age group 
of 6 to 13 years . Sample size was 4292 children. 
Independent variables were demographics such as age 
, gender etc. Dependent variable was the presence of 
posterior crossbite . Incomplete dental records were 
excluded from the study. The parameters assessed were 
Age, gender, presence or absence of posterior crossbite 
and type of posterior crossbite. The data collected were 
tabulated in excel. 

Data Analysis

Microsoft Excel was used for tabulation of the 
parameters and then the data was exported to the 
SPSS software version 20.0. Descriptive statistics and 
relation between variables was determined using the chi 
square test, where p<0.05 was considered statistically 
significant. 

Results & Discussion

Primary teeth start to erupt at 6 months of age 
and complete their eruption at the age of 3 years21. 
The primary dentition in children should be ideal in 
order so that during future adulthood, the children 
may exhibit normal dental features 22. The causative 
factors of malocclusion can be related to congenital, 
environmental, genetic, functional, or from oral habits 
23. One such type of malocclusion is posterior cross bite. 
Posterior crossbite is the transverse discrepancy in the 
arche relationship in which the palatal cusps of one or 
more of the maxillary posterior teeth do not occlude 
in the central fossae of the opposing mandibular teeth 
24. Study of posterior crossbite can help in proper early 
diagnosis and treatment of the malocclusion. Posterior 
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crossbite when not treated early, can lead to skeletal 
changes and also can affect the permanent dentition. 

Among the 4292 children 2044 (47.62%) belongs 
to six to nine years and 2248 (52.38%) belongs to ten to 
thirteen years (Figure 1). About 2355 (54.9%) boys and 
1937 (45.1%) girls were analysed in this study (Figure 
2) . 

About 4169 (97.1%) children did not have crossbite 
and only 123 (2.9%) children had crossbite (Figure 
3). According to a study by Ferro.R, the prevalence of 
crossbite was 3.7% which was of similar evidence to 
the current study 25. Similar evidence was also seen in 
a study by N. Venugopal Reddy according to whom 
the prevalence of crossbite was 14.01% 26. The reason 
for such findings is that occurrence of crossbite is rare 
and mostly due to habits such as using pacifiers, thumb 
sucking etc. 

Among the total study sample, 66 (1.5%) children 
had anterior crossbite, 28 (0.7%) children had posterior 
crossbite, 29 (0.7% ) children had both anterior and 
posterior crossbite and 4169 (97.1%) children did not 
have crossbite (Figure 4). According to a study by 
Kahraman Gungor, prevalence of posterior crossbite 
was 15.6% which was less than no posterior crossbite 
establishing a similar evidence to the current study3. 
The reason is that development of any crossbite is rare 
compared to normal dentition. The development of 
crossbite can be due to deleterious oral habits, early loss 
of primary teeth, hereditary factors and environmental 
factors. 

Among the total children with posterior crossbite , 4 
(7.02%) children had unilateral left posterior crossbite, 
21 (36.84%) children had unilateral right posterior 
crossbite, 32 (56.14%) children had bilateral posterior 

crossbite (Figure 5). Similar evidence was seen in the 
study of Kahraman Gungor 3 whereas different evidence 
was seen in the study by Da Silva Filho OG, this is mainly 
because only less number of children with crossbite were 
examined in this study whereas Silva examined a large 
number of children 27. 

There were a higher number of children with 
posterior crossbite in the age group of 10 to 13 with 
33.33% (only posterior crossbite-16.26%; both anterior 
and posterior crossbite-17.07%) (Figure 6). According to 
the chi square test, P=0.349 is statistically not significant. 
Similar evidence was seen in a study by Rajendra Reddy 
according to whom the prevalence of posterior crossbite 
was more in children aged between nine to ten years 28. 
Higher prevalence of posterior crossbite was seen in boys 
with 26.44% (only posterior crossbite-10.74%; both 
anterior and posterior crossbite-15.70%). According 
to the chi square test, P = 0.175 is statistically not 
significant (Figure 7). Different evidence was seen in the 
study by E. Rajendra Reddy 28, this is mainly because 
only a smaller number of children with crossbite were 
examined in this study. 

Development of posterior crossbite was rare but it is 
important to study about this malocclusion as it can cause 
many problems. Early diagnosis and treatment should be 
followed in these patients to improve the quality of their 
life by preventing the posterior crossbite to progress to 
permanent dentition and leading to temporomandibular 
disorders. This study helped in identifying the prevalence 
of the posterior crossbite and will help in formulating 
effective preventive strategies. The limitation of this 
study was that it cannot be generalised to another 
population since our study was a unicenter study 
conducted in the south Indian population. 
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Figure 1: Pie chart showing the Age distribution among the children. Maroon colour denotes children of age 
group 6 to 9 years and violet colour denotes children of age group between 10 to 13 years. 52.38% children 
belonged to the age group of 10 to 13 years and 47.62% of the children belonged to the age group between 6 

to 9 years. 

Figure 2: Pie chart showing the gender distribution among children. Grey colour denotes boy and pink 
colour denotes girl . 54.87% children were boys and 45.13% of the children were girls. 
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Figure 3 :Pie chart depicting the prevalence of crossbite where red colour indicates absence of cross bite and 
orange colour indicates presence of crossbite. Prevalence of crossbite was 2.9%. 

 

Figure 4: Pie chart showing the prevalence of different types of crossbite in the study population where 
blue colour denotes anterior crossbite, green colour denotes posterior crossbite , brown colour denotes 

both anterior and posterior crossbite and red colour denotes absence of crossbite. Prevalence of posterior 
crossbite was 1.4% (only posterior crossbite-0.7%; both anterior and posterior crossbite-0.7%) among the 

study population. 
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Figure 5: Pie chart depicting occurence of different types of posterior crossbite among patients with 

posterior crossbite. Dark green colour denotes unilateral left posterior crossbite, dark blue colour denotes 
unilateral right posterior crossbite and light blue colour denotes bilateral posterior crossbite . Bilateral 

posterior crossbite was the most frequently occurring type of posterior crossbite (56.14%) among children 
with posterior crossbite. 

 

 
Figure 6: Bar graph shows the association between various age groups and types of crossbite where blue 

colour denotes anterior crossbite, green colour denotes posterior crossbite and brown colour denotes both 
anterior and posterior crossbite. X axis represents age groups and Y axis represents frequency distribution 

of type of crossbite. There were a higher number of children with posterior crossbite in the age group of 
10 to 13 with 33.33% (only posterior crossbite-16.26%; both anterior and posterior crossbite-17.07%). Chi 
square test was done and the association was found to be not significant. (p value = 0.349 >0.05 statistically 

not significant). 
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 Figure 7: Bar graph shows the association between gender and types of crossbite where blue colour 
denotes anterior crossbite, green colour denotes posterior crossbite and brown colour denotes both anterior 

and posterior crossbite. X axis represents the gender and Y axis represents frequency distribution of 
type of crossbite. Higher prevalence of posterior crossbite was seen in boys with 26.44% (only posterior 

crossbite-10.74%; both anterior and posterior crossbite-15.70%). Chi square test was done and the 
association was found not to be significant. (p value = 0.175, >0.05 statistically not significant). 

Conclusion

Within the limits of the study, About 1.4% children 
visiting university dental hospitals among 4292 children 
had posterior crossbite. Children of 10 to 13 years had 
significantly higher prevalence of posterior crossbite 
. Higher prevalence of posterior crossbite was seen 
in boys than in girls although the difference was not 
statistically significant. 
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 Abstract
Hand sanitizers are helpful to decrease infections in the hand. Alcohol based hand sanitizers are used in 
common because alcohol is an antiseptic. Face mask has many layers which removes dust and microorganism 
which is present in the air. The benefit of hand sanitizer and face mask is to control the further spread of 
disease among people. Usage of hand sanitizer is one of the hygienic practices. Face masks protect us 
from disease spread and protect us from pollution Hand sanitizer has 60% of alcohol content which kills 
microorganisms. The aim of the study is to assess the awareness about hand sanitizers and face masks in this 
disease spread among college students. In previous studies usage of face mask and hand hygiene are high 
among adults. Hand sanitizers cannot be used by people having allergies because in some sanitizers they 
have 90% of alcohol content which causes allergies. Alcohol based sanitizers are accepted being used by 
about 95% of people. This study consists of 15 self structured questionnaires. The study was approved by the 
Institutional Review Board. The data was collected and evaluated in the SPSS and the statistical significance 
was analysed in chi-square. We conclude that many are aware about the usage of hand sanitizer and face 
mask controlling the disease spread. 

Keywords: Awareness; Hand sanitizer; Face mask; N95 mask; Pollution; COVID-19; Alcohol content; 
Social distancing. 

 Introduction

Hand sanitizers are another way of hand wash 
which kills bacteria & viruses. Usage of hand sanitizer 
is one of the hygienic practices. Mask prevents 
many communicable diseases and prevents us from 
pollution. Hand sanitizer is mostly made in liquid gel. 
Hand sanitizer has 60% of alcohol content which kills 
microorganisms. Face mask has many layers which 
removes dust and bacteria which is present in the air. 
The benefit of hand sanitizer and facemask to all age 
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group people as it controls the further spread of disease 
among people

Proper cleanliness reduces various diseases and 
controls food borne illness 1-2. Surgical masks are used 
to avoid contact of liquid droplets from patients 3. When 
one uses a mask, that mask should not be reused by others 
in case usage of the same mask spreads disease 4. Hand 
sanitizers cannot be used by people having allergies 
because in some sanitizers they have 90% of alcohol 
content which causes allergies. Alcohol based sanitizers 
are accepted being used by about 95% of people 5. . In 
previous studies usage of face mask and hand hygiene 
are high among adults 6. Mask use and importance of 
hand sanitizer was clearly known by the youngsters 7. 
Usage of Hand sanitizer at home may also be considered 
during a pandemic8. 

This research may be needed to create awareness 
among people. Hand sanitizers and face masks should 
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be properly used to get rid from the spreading of disease. 
Nowadays diseases are spread commonly among elders 
and children. The aim of the study is to create awareness 
on the role of hand sanitizers and face mask in disease 
spread. 

 Materials & Methods

This study was a self structured questionnaire 
administered to 100 college students through online 
google forms link. The advantages of this study are 
easy to create and reach widely, gathering large data. 
The study was approved by the scientific review board, 
Saveetha dental college, Chennai. A statistical test 
was done using a software SPSS. Statistical test used 
descriptive analysis and frequency percentage. This 
study is a simple random sampling. This survey contains 
15 self structured questions. These survey questions 
have been validated based on the general population’s 
methodology. Pie charts were used to depict the results. 
The association between groups was assessed by Chi 
Square test where p < 0.05 was considered statistically 
significant. The study was approved by the Institutional 
Review Board, Saveetha Dental College. 

 Result & Discussion

Data collected were analysed using SPSS. 59% of 
people who had attended this survey were male and 
41% were females.About 81% were aware about the 
importance of hand sanitizer and about 19% were not 
aware. About 86% were aware that hand sanitizers play 
an important role in preventing infection disease,14% 
were not aware. About 83% were aware that n95 face 
masks prevent COVID-19 and 17% were not aware. 
About 75% believe that face mask and hand sanitizer 
prevents microorganisms and 25% did not believe. 
About 75% were aware of the ingredients used in hand 
sanitizer and 25% were not aware. About 45% were 
not aware that America has the biggest production of 
hand sanitizer and 55% were aware. About 76% were 
aware that hand sanitizer prevents disease from person 
to person and 24% were not aware. 13% agreed that 
surgeons wear masks to protect themselves from water 
sprayer, about 41% agreed to prevent passage of germs. 
About 76% agreed that lifestyle was changed and there 
is a change in the usage protective aid. About 50% said 
that hand sanitizers were harmful and about 50% said 
that it is harmless. About 56% of people selected that 

hand sanitizer is better than hand washing. About 76% 
felt that it is safe to eat immediately after using hand 
sanitizer. About 86% were aware about how often we 
have to change the mask. About 83% are aware of the 
alcohol content in the hand sanitizer and about 17% are 
unaware (Figure 1). 

We have seen the association between gender (X 
axis) and responses to awareness on the importance of 
hand sanitizer in overall hygiene (Figure 2), responses 
to awareness on effectiveness of the ingredients used 
in hand sanitizer (Figure 3), responses to awareness 
on Type of sanitizer which is more effective to protect 
against COVID-19 (Figure 4), responses to awareness on 
the sanitizers that it has no effect in spreading the disease 
from man to man (Figure 5) responses to awareness on 
harmfulness of hand sanitizer (Figure 6) 

We have observed that association between gender 
and responses to awareness on effectiveness of the 
ingredients used in hand sanitizer was statistically 
significant ( p = 0.026),association between gender and 
responses to awareness on sanitizers that it has no effect 
in spreading the disease from man to man was statistically 
significant ( p =0.048) and association between gender 
and responses to awareness on harmfulness of hand 
sanitizers was statistically significant (p=0.025).The 
statistical associations between groups was assessed 
by Chi Square test where p < 0.05 was considered 
statistically significant. 

Previous studies conclude that about 58.6% 
agreed that hand sanitizer prevents micro organism 
and 41.4% disagreed 9 and 60% of them were aware 
that hand sanitizer has 70% to 90% of alcohol content 
10. According to the previous literature 20% of people 
wear masks as its surgeons tradition about 96% surgeons 
accepted that they wear masks and 4% wont wear 11. 
90% aware about the alcohol content in hand sanitizer 
12. 85% said hand wash is best and 15% said using hand 
sanitizer is easier and better 13. According to previous 
studies, hand sanitizer having more than 92% alcohol 
content is harmful to children 14. Recent research on 
silico modelling 15. Nanoparticles 16,17. studies on natural 
products 18,19, 20, 21, 22, 23, 24, 25, 26, 27. survey on childhood 
obesity 28,enzymatic studies had enriched my scientific 
knowledge and improved my passion for research 29. In 
future this study will be useful and will create awareness 
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about prevention of spreading disease, hand hygiene and also protection from pollution. 

   

 
Figure 1: Pie chart represents percentage distribution of responses about awareness on alcohol content in 
sanitizers. About 83% Yes(green), 17% No ( blue). 83% of the participants were aware that sanitizer has 

alcohol content. 
 

 
Figure 2: Bar graph represents the association of gender (X-axis) and responses to the importance of hand sanitizer in 

overall hygiene (Y-axis). Majority of the participants reported yes. Out of the 81 positive responses, 49 males reported yes 
and 32 females reported yes. Blue colour denotes yes and green colour denotes no. Majority of males were aware about the 
importance of hand sanitizer (49%). Level of awareness among males and females was similar, though analysis between the 

association of gender and responses to the importance of hand sanitizer in overall hygiene was statistically not signifi cant. Chi 
square value - 0.393. p value - 0.531. ( >0.05 statistically not signifi cant). 
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Figure 3: Bar chart represents the association of gender (X-axis) and responses to the effectiveness of the ingredients used in 
hand sanitizer (Y-axis). Majority of the participants reported yes. Out of the 75% of the population, 49% of male reported yes 

and 26% of females reported yes. Blue colour denotes yes and green colour denotes no. Majority of males (49%) perceived 
the effectiveness of the ingredients used in hand sanitizer. Level of awareness among males and females was similar. Chi 

square - 4.975. p value - 0.026. ( <0.05 statistically signifi cant). 

Figure 4: Bar graph represents the association of gender (X-axis) and responses to the Type of sanitizer 
which is more effective to protect against COVID-19 (Y-axis). Majority of the participants reported 

waterless hand sanitizer. Out of the 67% of the participants, 44% of males reported waterless hand sanitizer 
as an option and 23% of females reported waterless hand sanitizer as an option. Majority of the males (44% 
) were perceived about the type of sanitizer. Level of awareness among males and females was similar. Chi 

square value - 4.300. p value - 0.117. ( >0.05 statistically not signifi cant). 
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Figure 5: Bar graph represents the association of gender (X-axis) and the responses to the sanitizers that 
it has no effect in spreading the disease from man to man (Y-axis).Majority of the participants reported 
yes. Out of the 76% of the participants, 49% of males reported yes and 27% females reported no. Blue 

colour denotes yes and green colour denotes no. Chi square value - 3.922. p value - 0.048. ( <0.05 statistically 
signifi cant). Majority of males (49%) believed the use of sanitizer does not prevent the spread of disease. 

Level of awareness among males and females was similar.

Figure 6: Bar graph represents the association of gender (X-axis) and responses of harmfulness of hand 
sanitizer (Y-axis). Majority of the participants about 50% of the participants, 35% males reported no and 
15% females reported no. Blue colour denotes yes and green colour denotes no. Chi square value - 5.002. 

P value - 0.025. (<0.05 statistically signifi cant). Majority of males believed that sanitizer does not harm the 
body (35).Level of awareness among males and females was similar.
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Conclusion

We conclude that many college students are aware of 
the usage of hand sanitizer and face mask in the control 
of disease spread. Proper cleanliness reduces various 
diseases and controls food borne illness. Mask prevents 
many communicable diseases and prevents us from 
pollution. Hand sanitizer is mostly made in liquid gel. 
Many awareness camps, workshops may be conducted 
to educate the younger and older generation about the 
usage of face masks and hand sanitizer. 
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Abstract
Restoration of decayed primary teeth is important and significant for proper maintenance of child health 
and also for the development of their teeth. The materials preferred for restoration are composite, glass 
ionomer, compomer, resin modified glass ionomer cement, stainless steel crown. Therefore it is important 
to have knowledge about materials and its uses which makes the durability of restoration longer. The aim 
of the study is to assess the knowledge and awareness of various dental biomaterials used in pediatric 
patients among the undergraduate dental students. A questionnaire of 12 questions based on different dental 
biomaterials used in pediatric patients was prepared and it responded by 140 students. Data was collected 
and with the help of SPSS software data was analysed. Only 9% of students were aware that pit and fissure 
sealants are bound to tooth surface by both chemical and mechanical bonding. Only 33% opted correctly 
that stainless steel crowns are semi permanent restorations. Amalgam was the most used restorative material 
in primary molar by both the male and female students. The material of choice for restoring primary molars 
with proximal caries and in multi surface carious lesions is glass ionomer cement. The students considered 
ease of manipulation and durability of the restorative material while selecting it for use in pediatric cases. 
Within the limitations of this survey, it can be concluded that the participants have an average level of 
knowledge about various dental biomaterials used in pediatric patients. 

Keywords: Restoration, Caries, Pulpotomy, Pediatric Dentistry, Biomaterials, Composites 

Type of the Manuscript- Survey 

Introduction

Pediatric dentistry is related to considering the 
child’s feeling, to gain the child’s confidence and 
cooperation to perform the desired treatment in a kind 
manner. Pediatric dentists promote dental health for 
children as well as serve as educational resources for the 
parents. It plays an important role in promoting a child’s 
future dental health by stimulating the attitude and 
behaviour regarding dental care.1 Children and young 
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adults usually are more prone to develop deep carious 
lesions due to the poor oral hygiene and maintenance. 
These carious lesions must be treated early to prevent 
pulpal involvement in these teeth. Despite the modern 
advances in prevention of dental caries and increased 
understanding of the importance of maintaining the 
natural dentition yet still many teeth are lost prematurely. 
The preservation of primary tooth until the eruption of 
the permanent successor is very important in maintaining 
the integrity of the arch length and form. Pulpotomy and 
pulpectomy are the standard methods of pulp therapy for 
the treatment of carious tooth, which pulpally involved 
in various primary teeth, it is done to stop premature 
exfoliation and the main objective is total elimination of 
all the microorganisms from the canal and prevention of 
re-infection.2,3 

One of the main challenging aspects for a pediatric 
dentist is endodontic treatment in primary teeth. The 
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key factors for successful endodontic treatment in 
primary teeth are diagnosis of pulp pathology and 
deciding the correct treatment plan. Other factors 
such as instrumentation technique, working length 
determination, obturating materials, irrigants, root canal 
morphology, root resorption and follow up period plays 
a important role in deciding the endodontic treatment 
is successful or not, so that the primary tooth can be 
saved without any further complications. As many 
times, the treatment done remains incomplete either 
due to the lacking knowledge of the dentist or due to 
an uncooperative child or their parents. So many dental 
practitioners usually prefer to extract the tooth as the 
desired treatment option for the primary pulpal involved 
tooth because of these challenges. But knowing the 
importance of primary teeth in maintaining the arch 
length and prevention of malocclusion we have to keep 
the pulpal involved primary teeth wherever possible and 
that too free from infection.4,5 

Therefore the pulpal therapy depends on whether the 
pulp is vital or non vital. It depends on clinical diagnosis 
of normal pulp, reversible pulpitis, symptomatic and 

asymptomatic irreversible pulpitis or necrotic pulp. 
Meticulous biochemical preparation determines the 
success or outcomes of root canal treatment in permanent 
teeth and the resorble nature and antimicrobial properties 
of the filling materials also determine the success of 
pulpectomy in primary teeth.6,7 The aim of the study 
is to assess the knowledge and awareness of various 
dental biomaterials used in pediatric patients among the 
undergraduate dental students. 

Materialsand Methods

 A cross sectional questionnaire survey was 
conducted to assess the knowledge and awareness of the 
use of biomaterials in pediatric patients with the approval 
of the Institutional Review Board. The questionnaire 
consists of 12 questions, which were distributed among 
undergraduate dental students of 3rd, 4th and 5th year. 
The questionnaire shared on the online survey platform 
was responded to by 140 students. Following this data 
entry, verification, validation in standard computer 
software was done in SPSS to interpret the results. Chi 
Square analysis was performed. P value less than 0.05 
was considered to be statistically significant. 

 Results and Discussion 

TABLE 1: Percentage distribution of responses to questions on knowledge level about restorative 
materials. 

Questions Responses

What is the most important 
factor we consider to select 
the restorative material for 
posterior teeth in primary 

dentition?

49% - Easy 
manipulation 

and durability of 
material 

22% - Patient age and 
cooperation of child

9% - Cavity 
shape, size

20% - All of the 
above 

Pit and fissure sealants are 
bound to surface by?

37% - Adhesive 
bond

30% - Mechanical 
retention

23% - Chemical 
bond

9% - Chemical 
and mechanical 

bond

Main reason for use of 
tooth coloured material for 

posterior primary teeth.

42% - Fluoride 
release

25% - Longevity as 
good as amalgam

23% - Aesthetic 
superior to 
amalgam 

10% - Tooth does 
not need pulp 

therapy

The longevity of 
conventional GIC in primary 

molar is mostly?
33% - 3yrs 26% - 2yrs 24% - 10 yrs 16% - 5 yrs
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Primary function of MTA 
is ?

36% - Pulpotomy 
use

35% - Root canal 
obturation material in 

primary teeth

15% - Root 
canal irrigant

13% 
-Apexification 
in immature 
traumatised 

pulpless tooth

Stainless steel crown is a ? 35% - Temporary 
restoration 

33% - Semi Permanent 
restoration

13% -Permanent 
restoration 17% - None of the 

above

TABLE 2: Percentage distribution of responses to questions on preferences of usage of restorative 
materials. 

Questions
Responses

Restoring proximal 
lesion in primary 
molars is better 

with?

46% - Resin modified 
glass ionomer cement 

27% - Conventional glass 
ionomer cement 18% - Composite 

10% - Amalgam

Which of the 
following materials 

is referred to as 
‘smart material’?

40% - Flowable 
composites

37% - Amorphous 
calcium phosphate

23% - Packable 
composites    -  

Which of the 
following materials 

is the most ideal 
for indirect pulp 

capping?

36% - Zinc oxide 
powder 30% - Calcium hydroxide 25% - Zinc oxide 

eugenol cement

8% - Zinc 
oxyphosphate 

cement

Which is the most 
ideal root canal 

filling for primary 
teeth?

34% - Ferric sulphate 30% - Zinc oxide 
eugenol

21% - Calcium 
hydroxide iodine 

mixture

13% - Gutta- 
percha

Which restorative 
material do you use 
most frequently in 

primary molar?

45% - Amalgam 29% - Composite 15% - Glass ionomer 
cement 

10% - Compomer

Material of choice 
for restoring primary 

molars with multi 
surface carious 

lesion?

36% - Glass ionomer 
cement, 32% - Amalgam 21% - Stainless steel 

crown
11% - Composite

CTABLE 1: Percentage distribution of responses to questions on knowledge level about restorative 
materials. 
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Figure 1: Bar chart represents the association between gender of students and most frequently used 
restorative material in primary molar. X-axis represents gender and Y-axis represents the count. Amalgam 
was the most used restorative material in primary molar by both the male and female students. P value = 

0.897( > 0.05), hence not statistically significant. 

 

Figure 2: Bar chart represents the association between gender and important factors to consider in selecting 
the material for posterior teeth in primary dentition. X-axis represents gender and Y-axis represents the 

count. Most important factor considered was easy manipulation and durability of the material for posterior 
teeth in primary dentition by both the male and female students. P value = 0.144 (> 0.05), hence not 

statistically significant. 
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Figure 3: Bar chart represents the association between gender and reason for use of tooth coloured material 
for posterior primary teeth. X-axis represents gender and Y-axis represents the count. Fluoride release was 
the most common reason for use of tooth coloured material in posterior primary teeth by both the male and 

female students. P value = 0.837(>0.05), hence not statistically significant. 

 
Figure 4: Bar chart represents the association between gender and restorative material used for proximal 
lesion in primary molars. X-axis represents gender and Y-axis represents the count. GIC was most often 

used for restoring the proximal lesion in primary molars by both the male and female students. Chi square 
analysis, P value = 0.415(>0.05), hence not statistically significant. 
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Figure 5: Bar chart represents the association between gender and material used for restoring primary 

molars with multi surface carious lesion. X-axis represents gender and Y-axis represents the count. GIC was 
the most used material for restoring primary molars with multi surface carious lesions by both the male and 

female students. P value = 0.901 (>0.05), hence not statistically significant. 

 The questionnaire was shared online and it was 
responded by 140 students. First set of 6 questions dealt 
with the knowledge level about the dental restorative 
materials. The results of the study have revealed that for 
the question about the important factors to be considered 
for selecting restorative material for posterior teeth in 
primary dentition about 49% of students chose easy 
manipulation and durability of material, 22% chose 
patient age and cooperation of child, 9% chose cavity 
shape, size and about 20% selected that all the above 
factors influence the material selection (Table 1). Only 
9% of students were aware that pit and fissure sealants are 
bound to tooth surface by both chemical and mechanical 
bonding. For the reasons for the use of tooth coloured 
material in posterior primary teeth 42% chose fluoride 
release, 25% chose longevity as good as amalgam, 23% 
chose aesthetic superior to amalgam and 10% chose 
tooth does not need pulp therapy. 33% of students 
selected that 3 years is the longevity of conventional 
glass ionomer cement restorative material in primary 
molar, 26% selected 2 years, 24% opted for 10 years and 
16% for 5 years (Table 1). 

Only 33% opted correctly that stainless steel crowns 
are semi permanent restorations, whereas 35% think that 
they are temporary restoration, 13% chose permanent 
restoration option and 17% of study population selected 

none of the above. Primary function of mineral trioxide 
aggregate (MTA) is pulpotomy for 36% of study 
population, root canal obturation material in primary 
teeth for 35%, 15% opted as root canal irrigant and 
13% as apexification material in immature traumatised 
pulpless tooth (Table 1). 

Second set of 6 questions dealt with the preferences 
or the restorative materials of choice for various carious 
lesions, in which for restoring proximal lesion in 
primary molars about 46% opted for resin modified glass 
ionomer cement, 27% for glass ionomer cement, 18% 
for composite and only 10% chose amalgam. Among 
the total population the most used restorative material 
in primary molar was amalgam as 45% students selected 
it , 29% opted for composite, 15% for glass ionomer 
cement and remaining 10% for compomer (Table 2). 

Material of choice for restoring primary molars with 
multi surface carious lesion is glass ionomer cement 
as 36% opted for it. 32% opted for amalgam, 21% for 
stainless steel crown and remaining 11% for composite. 
Only 37% selected correctly that the amorphous calcium 
phosphate is a smart restorative material. Only 30% 
selected calcium hydroxide as the most ideal material 
for indirect pulp capping. 30% selected zinc oxide 
eugenol as ideal root canal filling for primary teeth and 
21% opted for calcium hydroxide-iodine mixture and 
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remaining 13% opted gutta - percha (Table 2). 

The factors guiding the choice in pediatric 
restorations are age of the child, caries risk cooperation 
of the child, type of the tooth and type of material used. 
This is to ensure appropriate care within each materials 
limits because each restorative material has its advantages 
and disadvantages.8 Also the cavity should be sealed 
so that further tooth destruction does not happen and it 
renders the tooth and tooth-restoration interface caries 
resistant. In a clinical scenario, the material selected for 
the procedure must survive in the extreme environment 
of the mouth for the period in which it is placed to be 
effective.9,10

Amalgam was the most used restorative material 
in primary molar by both the male and female students 
(Figure 1). Most important factor considered was easy 
manipulation and durability of the restorative material 
for posterior teeth in primary dentition by both the 
male and female students (Figure 2). Fluoride release 
was the most common reason for use of tooth coloured 
material in posterior primary teeth by both the male and 
female students (Figure 3). GIC was most often used 
for restoring the proximal lesion in primary molars by 
both the male and female students (Figure 4). GIC was 
the most used material for restoring primary molars 
with multi surface carious lesions by both the male and 
female students (Figure 5). However, all the associations 
were not statistically significant. 

Glass ionomer cement is the restorative material 
which is made from calcium, strontium aluminosilicate 
glass powder combined with a water-soluble polymer. 
The components are mixed together which undergoes 
a setting reaction involving neutralization of the acid 
groups by the powdered solid glass base.11 It has the 
property to stick with the tooth structure because it 
possesses the identical properties that will adhere to 
the encompassing enamel and dentin. It is used in 
Class I, II and V restorations.12,13 Composite resin, 
the tooth colored material have completely replaced 
silicate cement and acrylic.14 It is used for pit and 
fissure caries, occlusal surface caries extending into the 
dentin, Class II restorations in primary teeth, Class III, 
IV and V restorations in primary and permanent teeth, 
strip crowns in primary and permanent dentition.15,16,17 
Composite resins are the most preferred dental materials 

for anterior and posterior teeth. They have an important 
role in aesthetic and restorative dentistry. Paramount 
importance of composite resins is because they have 
an optical appearance, glossy surface and better colour 
stability. Different types of composite resins are 
conventional (Packable), flowable(Bulkfill), microfill, 
hybrid and fluoride releasing composites.18 Resin-based 
composites are an integral component of contemporary 
pediatric restorative dentistry.19,20 They can be utilized 
effectively for preventive resin restorations, moderate 
Class II restorations, Class III restorations, Class IV 
restorations, Class V restorations and strip crowns.21,22,23 
It has greater ability to seal the margin, which can help 
to prevent postoperative sensitivity and secondary 
caries.24,25 The future scope is to create awareness 
among dental students regarding new and improved 
restorative materials, with better knowledge about the 
complex caries process and its prevention. 

Conclusion 

Within the limitations of this survey, it can be 
concluded that the participants have an average level 
of knowledge about various dental biomaterials used in 
pediatric patients. The material of choice for restoring 
primary molars with proximal caries and in multi 
surface carious lesions is glass ionomer cement. The 
students considered ease of manipulation and durability 
of the restorative material while selecting it for use in 
pediatric cases. Many new developments have occurred 
in restorative dentistry, one should develop a clear 
cut understanding of the unique features, strengths, 
weaknesses and requirements of each material available, 
which helps to use the right material in the right clinical 
situation. 
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Abstract 
During the past few centuries, endodontics has benefitted from the latest technologies and new techniques, 
Ultrasonics being one of them. Ultrasonics in endodontics has been used for various purposes such as 
refining of access cavities, irrigation, removal of pulp stones/ metallic posts/ fractured instruments. It is also 
being used in surgical endodontics which include procedures such as root end resection and microsurgeries. 
Ultrasonics thus plays a key role in the successful outcome of endodontic therapy. The present survey was 
conducted among postgraduate students in endodontics, general dental practitioners and endodontists. The 
aim of the present survey is to assess the knowledge, attitude and practice regarding the use of ultrasonics 
in endodontics among practitioners. Questionnaire based survey comprising 19 questions divided into 
knowledge based, attitude based and practice based questions. The questionnaire was circulated via electronic 
media through mails. A 200 responses were received from the respondents,.The responses were viewed in 
M.S. office excel and the results were interpreted using graphs by SPSS 23.0 Version.39% of postgraduates in 
endodontics, 40% of Endodontist and 21% of general dentists participated in this survey.This survey enables 
the reader to get a better understanding of the precise and indispensable use of ultrasonics in endodontic 
practice. Within the limitations of the study, it shows that the knowledge with respect to ultrasonics in 
endodontics is moderate compared to attitude and practice among respondents.This survey indicated the 
need for educational intervention to improve the knowledge,attitude and practice on the use of ultrasonics 
in endodontics among dentists. 

 Key words: Applications of Ultrasonics; Endodontics;Endosonics;KAP survey;Ultrasonics. 

Type of Manuscript: KAP survey

 Introduction

The use of ultrasonics or ultrasonic instrumentation 
was first introduced into dentistry for cavity preparation 
using an abrasive slurry, and its aids in thorough cleaning 
of teeth which helps in bonding of the laminates to tooth.1 

However a different application was introduced in 1955, 
when Zinner reported its use to remove deposits on the 
tooth surface.2 This was improved by Johnson and Wilson 
into an established tool in Periodontics, the ultrasonic 
scaler. The concept of ultrasonics in Endodontics was 
introduced by Richman in 1957. However, it was Martin 
et al, who demonstrated the ability of ultrasonically 
activated k files to cut dentin to use it in preparation of 
root canals. The term ‘Endosonics’ denotes the ultrasonic 
and synergistic system of root canal instrumentation and 
disinfection. It was coined by Martin and Cunningham.3

Ultrasound is sound energy with a range of 
frequency between 25kHz and 40kHz. There are two 
basic methods of producing ultrasound- magnetostriction 
and piezoelectric. 2 The two biophysical effects of 
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ultrasound are acoustic streaming and cavitation. 
Acoustic streaming is the rapid, turbulent and circular 
movement of the fluid around a vibrating file producing 
shear stresses arising from frictional forces. Cavitation 
can be described as the impulsive formation of cavities 
or bubbles in a liquid through tensile forces induced by 
high speed. These bubbles expand and rapidly collapse 
producing a focus of energy leading to intense sound and 
damage.4

There are various applications of ultrasonics in 
endodontics which are as follows: 5–7

- Access refinement, negotiating calcified canals 
and removal of pulp stones.

- Removal of any obstructions within the canal 
such as separated instruments, root canal posts, fractured 
metallic posts 8.

- Increased action of irrigating solutions.

- Irrigation, disinfection.

- Ultrasonic condensation of gutta percha.

- Surgical endodontics: root end resection, 
refinement and placement of root end obturating 
material.9

- Root canal preparation.

There are contemporary endodontic ultrasonic 
machines and ultrasonic tips to perform all the functions 
related to endodontics. The current endodontic ultrasonic 
tips and attachments are 10

- Access refinement and apical microsurgery 
tips:pro endo tips #1 to #8 designed by Clifford Ruddle.

- Microprojection tips.

Ultrasonic action plays an important role in 
irrigation.11 Basically, there are two types of irrigation- 
passive ultrasonic irrigation, ultrasonic irrigation and 
instrumentation/continuous ultrasonic irrigation. Passive 
ultrasonic irrigation is the technique of ultrasonic 
activation after the completion of instrumentation. The 
term passive implies only activating the irrigant but not 
contacting or cutting dentin.6

Continuous ultrasonic irrigation is achieved by 
simultaneously and continuously delivering irrigation 
during ultrasonic activation. It is more effective 
comparatively. The use of ultrasonics in endodontics 
is cropping up and many new techniques and machines 
have been put into use.12

The foray of ultrasonics into Endodontics has 
eased quite a few hiccups in clinical practice such as 
negotiating the calcified canals, removal of pulp stones 
or fractured instruments or dislodged posts within the 
canal. It has also uplifted the efficiency of the irrigation 
regime and ensured thorough irrigation of the root canal. 
This has improved the success rate of endodontics.The 
aim of this survey was to assess the knowledge, attitude 
and practice of ultrasonics in endodontics among 
endodontists, postgraduate students in endodontics and 
general practitioners. 

Materials and Methods

The survey was conducted in May 2020 among 
General dentists, PG students in endodontics, 
Endodontists to assess the knowledge, attitude and 
practice regarding the use of ultrasonics in endodontics.

This questionnaire based survey consisted of 19 
questions with multiple choice. The questionnaire was 
divided into demographic data, knowledge based and 
attitude based. The questionnaire was circulated via 
electronic media through mail.

Statistical analysis:The collected data was converted 
into excel sheets. Bar graphs and pie charts were used 
for pictorial representation of the result of the study.

Results and Discussion

200 responses were received from the respondents. 
Among the 200 responses received from the participants, 
57% consisted of females and 43% males. 31.5% 
of the participants were of the age group 20-30 yrs. 
Majority of the participants were General Dentists 
[40%] followed by PGs in endodontics [39%] followed 
by Endodontists [21%]. 36% of the participants had a 
professional experience within 5 years whereas 64% of 
the participants had a professional experience of more 
than 5 years. (Table 1) 
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Based on the knowledge of the participants based 
on the usage of Ultrasonics in Endodontics, about 76.5% 
of participants are aware that both acoustic streaming 
and cavitation are the biophysical effects of Ultrasonics. 
Regarding the thread patterns used in ultrasonic units, 
69.9% of participants are aware that both E&S thread 
patterns are the types of thread patterns. Regarding the 
frequency of ultrasonic irrigation it can be seen that 
there is lack of proper knowledge about it as 46.5% 
of participants find 10-15Hz as frequency of irrigation 
unit whereas only 30% of participants correctly knew 
that the frequency of irrigation was 25-30Hz [Figure 1]. 
Regarding the types of ultrasonic irrigation, 77.6% of 
participants are aware that both passive and continuous 
ultrasonic irrigation are the types of ultrasonic irrigation 
[Figure 2]. Based on the analysis done by Chi square 
test three responses have shown statistically significant 
difference between fields of practice and the responses 
based on their knowledge regarding ultrasonics 
[p<0.05], whereas one response has shown statistically 
insignificant difference [p>0.05]. 

Depending on the attitude of participants regarding 
the usage of ultrasonics in Endodontics, 46.6% of 
participants opted that sonic,subsonic,negative pressure 
and ultrasonic irrigation are the best adjuncts for irrigation. 
69.8% of participants preferred ProEndo ultrasonic tips 
for access refinement. 41.5% of participants opined that 
ultrasonic tips aided in negotiating the calcified canals 
precisely [Figure 3]. 44% of the participants preferred 
continuous ultrasonic irrigation as the best over the 

others [Figure 4]. Based on the analysis done by Chi 
square test two responses have shown statistically 
significant difference between fields of practice and the 
responses based on their attitude towards ultrasonics 
[p<0.05], whereas two responses have shown statistically 
insignificant difference [p>0.05] . 

Depending on the practice of Ultrasonics in 
Endodontics, 45% of participants recommended 
ultrasonics in pulp stone removal and locating calcified 
canals. 57% of the participants are aware that ultrasonic 
tips can be used in root end resection. 61.5% of the 
participants recommended ultrasonic tips in cases 
of access refinement and 50% of the participants 
recommended ultrasonic tips in root canal disinfection 
procedures. Regarding the types of ultrasonic tips 
in endodontics, 76.5% of the participants are aware 
of the types. 27 % of the participants recommended 
ProEndo #7&#8 tips for pulp stone removal and 18% 
of participants recommended ProEndo #1 & #2 tips for 
the same whereas 56% recommended both the types 
for pulp stone removal [Figure 5]. 84% of participants 
preferred ultrasonic tips in case of removal of metallic 
posts [Figure 6]. Most of the participants (82.6%) are 
willing to attend CDE programs on usage of Ultrasonics 
in Endodontics.Based on the analysis done by Chi square 
almost all responses have shown statistically significant 
difference between fields of practice and the responses 
based on their practice towards ultrasonics [p<0.05]. 

Table 1: Showing Demographic Data of participants: 39% of Postgraduates in endodontics, 40% of 
Endodontist and 21% of general dentists were participated in this survey, 36.5% were belong to 0-5 years 
of experience, 33.5% belong to 6-10 years of experience, 21% belong to 11-15 years of experience and 9% 

belong to >15 years of experience. 

Demographic variables Categories No. of respondents Percentage%

Gender
Male

Female
Total

86
114
200

43
57
100

Age(years)

20-30 y
31-40 y
41-50 y
>50 y

63
59
51
27

31.5
29.5
25.5
13.5
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Field of practice
PG (Endodontics)

Endodontist
General Dentist

78
80
42

39
40
21

Years of experience

0-5
6-10
11-15
>15

73
67
42
18

36.5
33.5
21
9

 
Figure 1: Bar graph showing the association between the fi eld of practice of the participants and responses 

to the frequency of ultrasonic irrigation. X axis denotes the fi eld of practice, Y axis denotes the number 
of responses, where blue denotes 25-30kHz, green denotes 1-6kHz, light brown denotes 1.6Hz and purple 

denotes 10-15 Hz. The association was analyzed using Chi square test and was found to be statistically 
signifi cant,[chi square value =29.18;    p value =0.00 (p<0.05)], proving that general dentists and 

postgraduate students have better knowledge regarding the frequency of ultrasonic irrigation compared to 
endodontists. 

Cont... Table 1: Showing Demographic Data of participants: 39% of Postgraduates in endodontics, 40% of 
Endodontist and 21% of general dentists were participated in this survey, 36.5% were belong to 0-5 years 
of experience, 33.5% belong to 6-10 years of experience, 21% belong to 11-15 years of experience and 9% 

belong to >15 years of experience. 
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Figure 2: Bar graph showing the association between the fi eld of practice of the participants and responses 

to the types of ultrasonic irrigation. X axis denotes the fi eld of practice, Y axis denotes the number of 
responses, where blue denotes continuous irrigation during instrumentation, green denotes passive 

ultrasonic irrigation, light brown denotes continuous ultrasonic irrigation and purple both continuous 
and passive ultrasonic irrigation. The association was analyzed using Chi square test and was found to be 

statistically not signifi cant, [chi square value=9.67; p value =0.13 (p>0.05)], proving that all the respondents 
have adequate knowledge regarding types of ultrasonic irrigation. 

 
Figure 3: Bar graph showing the association between the fi eld of practice of the participants and responses 
to the ultrasonic tips aiding in negotiation of the canal. X axis denotes the fi eld of practice, Y axis denotes 

the number of responses, where blue denotes yes, green denotes no, light brown denotes maybe and purple 
denotes no idea. The association was analyzed using Chi square test and was found to be statistically 

signifi cant, [chi square value=22.04; p value =0.00 (p<0.05)], endodontists (20.5%) have better awareness of 
ultrasonic tips aiding in negotiating the canal compared to postgraduate students and general dentists. 
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 Figure 4: Bar graph showing the association between the fi eld of practice of the participants and responses 

to the best adjunct for ultrasonic irrigation. X axis denotes the fi eld of practice, Y axis denotes the number of 
responses, where blue denotes sonic irrigation during instrumentation, green denotes ultrasonic irrigation, 
light brown denotes subsonic irrigation and purple negative pressure irrigation and yellow denotes all. The 
association was analyzed usingChi square test and was found to be statistically not signifi cant,[chi square 
value =12.43; p value =0.13 (p>0.05)], proving that all the respondents have adequate awareness about the 

adjuncts of irrigation.
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Figure 5: Bar graph showing the association between the fi eld of practice of the participants on the usage 
of ultrasonic tips in case of removing pulp stones. X axis denotes the fi eld of practice, Y axis denotes the 

number of responses, where blue denotes Pro Endo #1 & #2, green denotes Pro Endo #7 & #8, light brown 
denotes both and purple denotes none. The association was analyzed using Chi square test and was found 

to be statistically not signifi cant’ [chi square value=10.50;p value =0.12 (p>0.05)], proving that all the 
practitioners recommended both the types of ultrasonic tips in removing pulp stones.

Figure 6: Bar graph showing the association between the fi eld of practice of the participants and the 
recommendation of ultrasonic tips in removing metallic posts. X axis denotes the fi eld of practice, Y axis 

denotes the number of responses, where blue denotes yes, green denotes no. The association was analyzed 
using Chi square test and was found to be statistically not signifi cant’ [chi square value=1.68;p value =0.43 

(p>0.05)],proving that all the practitioners recommend ultrasonic tips in removing metallic posts. 
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 The main objective of this study is to analyse the 
appropriate knowledge and usage of ultrasonics in 
clinical practice and dental institute among general 
dentists, post graduate students in Endodontics and 
Endodontists. This study discusses various applications 
and aspects of ultrasonics in Endodontics. According to 
literature review, ultrasonics were introduced in dentistry 
in conservative field to perform cavity preparation.13 
Later it was used in the field of Periodontics to perform 
scaling. The application of Ultrasonics in Endodontics is 
credited to Richman.3 In a previous study conducted by 
Cesar de Gregario, he found that endodontists were more 
aware about disinfection with ultrasonics compared 
to general dentists. 14 Previous studies have reported 
the compromised efficacy of manual irrigation using 
conventional methods, as these methods could not reach 
the anatomical complexities and isthmuses to clean and 
irrigate effectively.15,16 An in vivo study on ultrasonic 
irrigation in human molars conducted by Rubin Gutarts 
et al showed that the efficacy of Ultrasonic irrigation is 
superior compared to manual conventional methods.17 
He also showed that the isthmus cleanliness improved 
and the success rate ranges from 15 to 38%.18 These 
results were in accordance with Lev et al, Goodman et al, 
Haidet et al,Metzler et al and Archer et al and confirmed 
that complete tissue removal from isthmus is impossible 
with hand/rotary cleaning and shaping alone. In our 
present study, 42.5% of the respondents also opine that 
ultrasonic irrigation is the best.19,20

In an in vitro study done by David E.Stamos et al, 
he compared the debridement ability of hand, sonic 
and ultrasonic instrumentation.21,22 He said sonic 
and ultrasonic debridement was faster and superior 
compared to the hand/ conventional method. But he also 
reported that statistical analysis indicated no significant 
difference in canal and isthmus cleanliness at 3 mm level. 
However, he postulated that ultrasonics using 2.5% of 
NaOCl exhibited the treatest percentage of canal and 
isthmus cleanliness. 7,23

In a study conducted by Anny Carine Barros et 
al, he demonstrated the effects of ultrasonic tips on 
intraradicular post removal. 24 He concluded that the 
most effective way in reducing force required for 
intraradicular post removal is to use ultrasonic vibration 
with elongated cylindrical shaped and activated tips. 
This was in accordance with the study conducted by 

Atiyeh Feiz et al, where he concluded that ultrasonics 
were effective in removal of prefabricated metal posts 
24 which is in accordance with our survey where 84% of 
the respondents opine that ultrasonic tips are effective in 
removal of metallic posts. 

An in vitro study on the success of ultrasonic 
technique in removing fractured instruments from the 
root canal was conducted by Hasan et al. He concluded 
that the success rate was 80%25,26. P.Jain et al conducted 
a study on using ultrasonic tips to remove pulp stone 
from the canal. In his study, he could successfully 
remove a 16 mm long pulp stone from the maxillary first 
molar.27 But in our survey, only 45% of the respondents 
are aware and assume that ultrasonic tips aid in the 
removal of pulp stones which does not correlate with the 
percentage of success in the previous studies.

Ellen Paark et al said that wide array of ultrasonic 
tips that are currently available i.e., Pro Endo ultrasonic 
tips #1 # 8 are useful in access refinement and also 
microsurgery ultrasonic tips are effective in root end 
surgeries.4,28 In our survey 57% of the respondents avail 
the benefits of microsurgery tips for root end resection 
and 61% of the respondents find ultrasonic tips better for 
access refinement. 

However, there are certain limitations of ultrasonics 
29,30 : The technique is operator dependent, Ultrasonics 
cannot be used for deeper structures in case of surgeries 
as the ultrasound waves could be potentially damaging, 
decreasing tactile sensitivity initially.

Surveys help in assessing the level of knowledge 
attained by the practitioners/participants and also 
enables the researchers to reach a wider group of 
population and assess the awareness, knowledge and 
practice of the practitioners especially regarding the 
recent advancements in the field of dentistry.

The limitations of our survey are: 

- Confined to a smaller number of respondents.

- Cannot be generalized to a large population. 

- Web based surveys are inaccessible to 
challenging respondents who may lack access to the 
survey.

- Sampling errors arise due to online surveys.



Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4      5811

- Open ended questions and responses might lead 
to interviewer bias. 

In future, a larger population, particularly for a 
certain speciality/age/ experience group among dentists 
should be studied. 

Conclusion

This survey was done to assess the knowledge, 
attitude and practice regarding the use of ultrasonics 
in Endodontics. This survey enables the reader to get 
a better understanding of the precise and indispensable 
usage of Ultrasonics in Endodontic practice. Within 
the limitations of the study, it shows that knowledge 
with respect to ultrasonics in endodontics is 
moderate,compared to attitude and practice among 
respondents. It is recommended that CDE programs can 
be conducted for dentists to increase their awareness and 
to gain more knowledge about the usage of Ultrasonics 
in Endodontic practice. 
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Abstract
Usually open apex is associated with young people who develop early cavities, have a morphological 
anomaly or have suffered a dental trauma that prematurely halts root development The aim of this study is 
to assess the association of age and gender distribution of patients reported with Open apex in maxillary 
central incisor. The study setting is mainly a type of university based and a single centered study. This 
retrospective study examined the record of patients from june 2019 to april 2020 who underwent treatment 
at saveetha dental college, chennai. Patients’ details were collected to assess the association of age and 
gender distribution of patients reported with Open apex in maxillary central incisor. A total of 270 patient 
details were evaluated. Patients were divided into 3 groups. Below 18 years, 18 to 50 years and above 50 
years. Patients records were reviewed and then data was extracted. Data was recorded in excel and later 
exported IBM SPSS software (Version 21: IBM Corporation NY USA). Pearson chi square test was done 
to statistically analyze the data. Patients of all age groups were included in this study. Around 40.15% of 
the patients were at the age group of 10-20 years, 21.19% were between the age of 20-30 years, 22.30% 
were between the age group of 30-40 years and 16.36% of the patients were at the age group of 40-50 years. 
Around 60.2% and 39.8% reported with open apex in 11 and 21 respectively of which 51.7% male and 
48.3% female patients respectively. Within the limits of this study,the age group of 10 - 20 years had been 
diagnosed with most number of open apices in Maxillary central incisors.Which were 65 patients (24.16%) 
in 11 and 43 patients (15.99%) in 22 respectively. Majority of patients with age group 10-20 years reported 
a higher incidence of open apex than other age groups.

Keywords: Age; Gender; Diagnosis; Maxillary central incisors; Open apex
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Introduction 

The endodontic treatment of permanent teeth with 
open apices and necrotic pulp is considered one of the 
most complex challenges for clinicians. Usually, these 
teeth are associated with young people who develop early 
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cavities, have a morphological anomaly or have suffered 
a dental trauma that prematurely halts root development 
(1). However, adults with completely formed roots can 
develop an open apex due to certain pathological (e.g., 
external inflammatory root resorption) (2,3) or iatrogenic 
(over-instrumentation) (4) factors that modify mature 
apical lumen diameter. Therefore, such teeth show thin 
radicular walls with increased susceptibility to fracture, 
and the wide lumen of the apical foramen makes it 
difficult to maintain the filling material inside the root 
canal system and impossible for proper mechanical 
cleaning to avoid excessive root weakness (5–8). All of 
these characteristics compromise the long term health of 
the tooth.
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The anatomy of the apical foramen changes with 
age as root formation has yet to be completed when 
teeth erupt(9). The completion of root development and 
closure of the apex occurs up to three years after eruption. 
The causes of open apices can be due to incomplete 
development, Necrosis of pulp due to caries or trauma 
before root formation is completed,Extensive apical 
resorption, Root-end resection and over instrumentation. 
Ideal management would involve regeneration of new 
pulpal tissue and continued root formation(10)1. Novel 
techniques for dealing with immature apices such 
as apexogenesis sometimes claim to be regenerative 
techniques. However, assessment of the composition of 
this regenerated tissue has proven to be difficult and it 
seems that it is made up of periodontal and bone tissue 
rather than tissue of pulpal origin

The assessment of dental maturity is a typical 
strategy employed by some dental specialities (e.g. 
forensic dentistry) 1(11–13), but few studies have examined 
the stage of root development in relation to the frequency 
of teeth with open apices and necrotic pulp (14,15). Several 
classification systems for the degree of root formation 
and maturation have been proposed (16,17), although 
Cvek’s (18) classification offers didactic radiographic 
characteristics with valuable clinical applications.

Cvek’s classification describes the five stages of 
root development. I = < 1/2 root length, II = 1/2 root 
length, III = 2/3 root length, IV = wide open apical 
foramen and nearly complete root length and, V = closed 
apical foramen and completed root development.While 
Cvek stage V describes mature, fully formed teeth, the 
remaining four stages describe teeth with open apices 
and a lack of apical constriction development but 
significant morphological differences.Cvek stages I, II 
and III indicate wide and divergent apical openings, the 
root canals are significantly wider in the buccal-lingual 
plane than in the mesio-distal plane, the terminal portion 
of the root is irregular and the apical foramen diameter is 
higher than the root canal lumen(19). In contrast, stage IV 
is associated with noticeable root length and convergent 
apical walls. Therefore, considering that endodontic 
procedure selection most likely depends on the maturity 
of the affected root.The aim of this study is to assess 
the association of age and gender distribution of patients 
reported with Open apex in maxillary central incisor.

Materials and Methods

Study design and setting:

The study setting is mainly a type of university 
based and a single centered study. This retrospective 
study examined the record of patients from june 2019 
to april 2020 who underwent treatment at saveetha 
dental college, chennai. The study population includes 
patients who underwent treatment for open apex.
The main advantage of this study is that flexible data 
can be obtained immediately and less expensively 
but the drawback of this study is that they have 
geographic limitations and involve the people of an 
isolated population. Ethical approval was applied to the 
institutional ethics community, SIMATS. 

Data Collection:

Data was obtained from saveetha dental college and 
hospital. The record of patients were examined from june 
2019 to april 2020 who underwent treatment at saveetha 
dental college, chennai. The study population includes 
patients who underwent dental post cementation and 
core build-up procedures. To evaluate the number of 
prefabricated fiber posts placed in Maxillary central 
incisors with 2 or more walls presen 143 case records 
of patients Patients records were reviewed and then data 
was extracted. Patients of all age groups were included 
in this study.Patients were divided into 3 groups. Below 
18 years, 18 to 50 years and above 50 years. Repeated 
patient records, incomplete data without proper notes 
were excluded from the data. The data was recorded, 
tabulated and the percentage calculated.

Statistical Analysis

Data was recorded in excel and later exported IBM 
SPSS software (Version 21: IBM Corporation NY USA). 
descriptive statistics (frequencies and percentages) were 
calculated to explore the general features of the data. 
Pearson chi square test was done to statistically analyze 
the data. Pearson chi square test was used to identify 
any significant level of variation. Ethical approval was 
obtained from the Institutional Ethical Committee. 
Approval number (SDC/SHIEC/2020/

DIASDATA/0619-0320)
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Results and Discussion

Patients of all age groups were included in this study. Around 40.15% of the patients were at the age group of 
10-20 years, 21.19% were between the age of 20-30 years, 22.30% were between the age group of 30-40 years and 
16.36% of the patients were at the age group of 40-50 years (Figure 1). 51.7% and 48.3% male and female patients 
respectively (Figure 2), Of which 60.2% and 39.8% Reported with open apex in 11 and 21 respectively (Figure 
3). (Figure 4) shows that the age group of 10 - 20 years had been diagnosed with most number of open apices in 
Maxillary central incisors.Which were 65 patients (24.16%) in 11 and 43 patients (15.99%) in 22 respectively.

Figure 1: The bar chart depicts the distribution of study subjects based on age groups. X axis represents age 
and Y axis represents the number of the patient. Around 40.15% of the patients were at the age group of 10-
20 years(red), 21.19% were between the age of 20-30 years(blue), 22.30% were between the age group of 30-

40 years(green) and 16.36% of the patients were at the age group of 40-50 years(orange) respectively.
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Figure 2: The bar chart depicts the distribution of study subjects based on gender. X axis represents gender 
and Y axis represents the number of the patient. 52% male (red) and 48% female (blue) respectively.
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Figure 3: The bar chart depicts the distribution of teeth number which was diagnosed with open apex in Maxillary 
central incisors.Where the X axis represents the teeth number and Y axis represents the number of teeth with open 
apex. 60.2% and 39.8% reported with open apex in 11(blue) and 21(green) respectively.

Figure 4: The Bar chart depicts the association between age groups and patients with open apex. Where the X axis 
represents age groups of the patient and the Y axis represents the number of patients diagnosed with open apex. Blue 
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denotes teeth number 11 with open apex, green denotes 
teeth number 21 with open apex. Majority of patients 
with age group 10-20 years reported a higher incidence 
of open apex in maxillary central incisors than other 
age groups. Similarly the statistical analysis also shows 
significant differences. [Chi square test - Pearson’s Chi 
square value - 14.357, P Value - 0.026 (P< 0.05 which is 
statistically significant)]. 

The retrospective study analyses the association of 
age and gender distribution of patients reported with 
Open apex in maxillary central incisor. This type of 
study presents inherent limitations, such as limited study 
samples, University centric, Limited population covered 
and their analysis can therefore lead to biased data.
Nonetheless, the obtained epidemiological information 
can be useful to clarify etiologic hypotheses or improve 
available techniques for management of these cases 

(20,21). Immature permanent teeth with necrotic pulps are 
difficult candidates for conventional root canal fillings. 

Immature permanent teeth with open apex have an 
increased susceptibility to root fractures after treatment 
(22). In the past many different treatments have been 
proposed for immature permanent teeth with necrotic 
pulps. These include custom fitting of filling materials 
like gutta percha , paste fills into wide canals, and 
periapical surgeries(23). 

The associated limitations of these procedures 
diverted interest towards therapies that aimed to induce 
a calcified barrier in a root with open apex or promote 
continued root development of an incompletely formed 
root in teeth with necrotic pulps (24). These interventions 
are termed as apexification procedures (25) and were 
popularised by. Calcium hydroxide was the favoured 
choice for these procedures. The underlying principle 
was removal of the necrotic pulp, followed by thorough 
debridement of the canal and control of infection. 

Typically, the clinical and radiographic diagnosis 
of teeth with open apices and necrotic pulp is based 
on a dichotomous option (yes / no). However, the term 
“open apex” could not be grouped as a single entity(26). 
Open apices include a wide variety of cellular changes 
and radicular morphologies throughout all phases 
of root development(20). When a tooth remains more 
immature, it becomes more difficult to mechanically 
clean the pulpal space, the risk of foreign body extrusion 

inside the periapical tissues increases due to the lack of 
apical constriction, and the presence of apical divergent 
anatomy (26,27).

The results of this study confirmed that the 30-
50 years age group was most commonly submitted to 
treatment (42%) as reported by previous studies (28,29). 
Completely formed teeth can suffer alteration in the 
terminal portion of the root by pathological or iatrogenic 
factors and develop open apices.

Study Limitations

Very small sample size, Geographic isolation,More 
parameters if assessed would give a much better quality 
assessment.

Future Scope

Study needs to be done on large sample size, More 
grading samples is required and a prospective based 
study would help assess the long term prognosis.

Conclusion

Within the limits of this study we conclude that the 
age group of 10 - 20 years had been diagnosed with most 
number of open apices in Maxillary central incisors. Also 
the occurrence of open apex was more prevalent in tooth 
number 11 as compared to 21. More correlations can be 
studied by doing similar studies in larger populations 
and studies can be done based on geographical location 
and races.
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Abstract
Initial arch wires are the firsts arch wires to be inserted into the fixed appliance at the beginning of orthodontic 
treatment and are used mainly for the alignment of teeth by correcting crowding and rotations. With a 
number of different types of orthodontic arch wires available for initial tooth alignment, it is important 
to understand which wire is most efficient. The purpose of this study was to evaluate the choice of initial 
alignment archwires in treating patients with moderate to severe crowding with the MBT and Damon 
appliances. Sample included 50 patients aged 18 years and above,selected from the pretreatment records 
of the patients reported to the Department of Orthodontics,Saveetha Dental College,Chennai.Results of 
the study was obtained by evaluating the initial archwires used in case of MBT and Damon appliances.
This study revealed that 85.7% out of the 35 MBT cases used 0.014 NiTi as the initial archwire and all of 
the Damon cases started with 0.013 CuNiTi.The collected data were entered into an Excel sheet(Microsoft 
Excel 2007) and statistical analysis done. The association between gender and initial alignment archwires 
in moderate to severe crowding cases was found using Chi-square association test in IBM SPSS software, 
which showed a statistically not significant difference (p -value >0.05) , hence there is no gender difference 
in the choice of initial alignment archwires in moderate to severe crowding patients.

Keywords:- Damon system, Conventional MBT system, moderate to severe crowding, Orthodontic 
therapy,initial archwire.

Type of Manuscript: Original Article

Introduction

Initial archwires are the first arch wires to be used 
in the fixed appliance for the alignment of teeth by 
correcting crowding and rotations.With a number of 
different types of orthodontic archwires available for 
initial tooth alignment,it is important to understand 
which wire is most efficient,as well as which wire cause 
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the least amount of root resorption and pain during initial 
aligning stage of treatment1. Over recent years a number 
of new materials ,various metal alloys,or mixtures of 
nickel and titanium(NiTi) have been developed which 
show a range of different properties in the laboratory 
and which manufacturers claim offer benefits in terms of 
tooth alignment. Fixed orthodontic appliance treatment 
uses archwires to exert force upon teeth.Treatment is 
carried out in stages and selection of appropriate arch 
wires contribute to the treatment success.There is no arch 
wire ideal for all stages of fixed appliance treatment. The 
purpose of this study was to evaluate the choice of initial 
alignment archwires in moderate to severe crowding 
cases in patients treated with Damon and conventional 
MBT(McLaughlin Bennett Trevisi) systems.
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Materials and Methods

Digital records from the pretreatment records 
of the patients who reported to the Department of 
Orthodontics, Saveetha Dental College were screened 
for patients having Moderate to severe crowding . 
The selection criteria included Arch perimeter - tooth 
material discrepancy of over 4mm. Patients above 
the age of 12 years with a Angles Class I or Class II 
malocclusion were included in the study. Patients with a 
history of periodontal conditions and patients undergoing 
retreatment were excluded.Out of 500 patient records 
screened from a time period of 6 months (September 
2019 to February 2020) 50 case records were chosen 
for data analysis. Patient records were divided into 

Two groups - Group A undergoing treatment with the 
MBT appliance and Group B undergoing treatment with 
Damon Self ligating appliances. The data on initial arch 
wires used were retrieved from the pretreatment records 
and tabulated.

Statistical Analysis

The collected data were entered into an Excel 
sheet(Microsoft Excel 2007) and statistical analysis 
done. The association between gender and initial 
alignment archwires in moderate to severe crowding 
cases was found using Chi-square association test in 
IBM SPSS software version 23.0. P value was found to 
be 0.731, which represents an insignifi cant association.

Results and Discussion

Figure 1: Bar Graph represents the choice of initial alignment archwires in moderate to severe crowding 
cases. X axis represents initial alignment arch wires and Y axis represents the percentage of cases. Out of the 

50 moderate to severe crowding cases, 60 % used MBT0.014 NiTi (red)as the initial archwire and the rest 
used MBT0.012 NiTi(pink) as initial archwire. All of the Damon cases, that is, 30% of the total crowding 

cases used Damon0.013 CuNiTi(blue) as initial alignment arch wire. It can be inferred from the above result 
that MBT 0.014 NiTi was the preferred choice of initial alignment archwire in most of the crowding cases.
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Figure 2. Cluster bar graph represents association between gender and initial alignment archwires in 
moderate to severe crowding cases.X axis represents gender and Y axis represents initial alignment arch 

wires. According to the graph among the females, 14 of them were treated with MBT 0.014 NiTi(red), 9 with 
Damon 0.013 CuNiTi(blue) and among males,16 were treated with MBT 0.014 NiTi(red), 6 with Damon 

0.013 CuNiTi(red). A slight predominance of MBT 0.014 NiTi is found in males than in females. However, 
there is no signifi cant difference found statistically. (Chi-square value- 0.713; df-2; p value=0.700).

Evaluation of the two groups showed most of 
the moderate to severe crowding cases treated under 
conventional MBT used 0.014 NiTi as initial archwire 
and all Damon cases used 0.013 CuNiTi.

Out of the 50 moderate to severe crowding cases; 
60 % used 0.014 NiTi as the initial archwire and the 
rest used 0.012 NiTi as initial arch wire. All of the 
Damon cases, that is, 30% of the total crowding cases 
used 0.013 CuNiTi as initial alignment arch wire (fi g 
1). Association between gender and initial alignment 
archwires in moderate to severe crowding cases showed 
a statistically insignifi cant difference (p value=0.700). 
A slight predominance of MBT 0.014 NiTi is found in 
males than in females(fi g 2). According to Proffi t and 
Bennett and Mc Laughlin2 the fi rst phase of treatment 
deals with leveling and alignment and also correction of 
vertical and horizontal discrepancies by leveling out the 

arches, and the initial aligning wires should apply light 
continuous force. Conventionally,round wires are used 
for alignment because tightly fi tting resilient rectangular 
arch wires produce back and forth movement of the root 
apices as the teeth move into alignment3.To utilize the 
superelastic property of the NiTi wires,they should be 
deformed beyond a certain bending angle 4,5.

Results of this study shows that most of the MBT 
treated cases used 0.014 NiTi as the initial alignment 
wire; whereas all of the Damon cases used 0.013 
CuNiTi as the starting arch wire.Pandis et al6, found 
no difference in alleviation of mandibular anterior 
crowding with copper-nickel-titanium and superelastic 
NiTi wires.They substantiated that this may be due to 
differences in loading between laboratory conditions 
and the oral cavity resulting from free play between 
archwire and bracket slot. West et al7 reported better 
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alignment efficiency with superelastic NiTi in the lower 
anterior region; which is statistically significant.Jones et 
al8 found greater mean improvement in incisal alignment 
with superelastic NiTi.

The attempts to deform the superelastic wire to attain 
the superelastic plateau by selecting severe lower anterior 
crowding cases have led to many occasions of difficulty 
in engaging the single-stranded superelastic NiTi and of 
partial ligation with steel ties. Thus superelastic coaxial 
wires offer the advantage of engaging a relatively large 
archwire during the initial phase of the treatment with 
low force delivery. So a greater degree of uprighting, 
leveling, and rotational control is achieved than with 
NiTi wires other initial wires.

For the purpose of comparison on alignment and 
leveling, 0.013 inch NiTi arch wire used throughout 
the aligning phase of Damon9. Miles et al10 postulated 
that presence of ‘play’ between the smaller arch wire 
dimension and the slot when inch archwire was fitted 
within 0.028 inch slot depth Damon 2 bracket would 
allow 8.5 degree of rotational play compared to fully 
engaged archwire in conventional twin brackets. Scott 
et al found no difference in initial alignment between 
Damon 3 and conventional brackets with respect to 
discomfort.

Previously our team had conducted numerous 
clinical trials 11–17 and lab animal studies 18–22 and in-
vitro students 23–25 over the past 5 years. Now we are 
focussing on epidemiological surveys. The idea for this 
survey stemmed from the current interest in self ligating 
brackets and the rise in their usage in many practises.

Conclusion

 This survey evaluated the choice of initial alignment 
archwires in treating patients with moderate to severe 
crowding with the MBT and Damon appliances The 
results of this study showed that the MBT appliance used 
0.014 NiTi as initial alignment archwire. All the Damon 
appliances used 0.013 CuNiTi as the initial alignment 
archwire. The association between gender and initial 
alignment archwires in moderate to severe crowding 
cases was also found to have no significant difference.
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Oral Hygiene in Patients with Fixed Partial Dentures
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Abstract
Fixed prosthodontics is the area of prosthodontics focused on permanently attached dental prosthesis. Patients 
with FPD require regular lifelong professional maintenance with repeated interventions and reinstructions 
regarding maintenance of proper oral hygiene around fixed prosthesis. The aim of the study is to evaluate 
the oral hygiene in patients with Fixed Dental Prosthesis. A total 86000 patients data were analysed and the 
samples were taken from the patients who checked into the hospital from June 2019 to April 2020. A total 
of 958 patients were taken and analysed for oral hygiene status. Data collection was done from the dental 
archives of the patient management software system patented by Saveetha dental college.The data was 
obtained from the category fixed dental prosthesis. The results were analysed using SPSS software version 
20 by IBM. The results observed was that the patients with FPD were prevalent to gingival inflammation 
and periodontal problems. Noticeable lack of awareness about oral hygiene after the fixed partial denture is 
found among patients wearing Fixed Partial Denture.

Key words: FPD patients, oral hygiene status, periodontitis, gingivitis.

 Introduction

Fixed prosthodontics is the area of prosthodontics 
focused on permanently attached dental prosthesis. FPD 
stands for Fixed Partial Denture. A partial denture that 
is luted or otherwise securely retained to natural teeth, 
tooth roots and / or dental implant abutments that furnish 
the primary support of the prosthesis. Many studies have 
investigated the influence of the fixed partial dentures 
(FPD s) on the health of alveolar mucosa underneath 
pontics 1. The success of fixed dental prosthesis depends 
on many factors which should be considered during 
treatment planning. Tooth decay , gingival inflammation 
and periodontal disease are quoted as the most common 
biological complication of the fixed dental prosthesis.2 3. 

Among this,tooth decay is the most frequent reason for 
failure of the prosthesis.4. Tooth decay of the abutments 
due to the poor oral hygiene and lack of easy access to 
the abutment teeth leads to the failure of the fixed partial 
dentures. There may be a requirement of the Endodontic 
treatment of the failed abutment teeth which may also 
lead to the failure of the fixed partial dentures. 

In patients with average oral hygiene, plague 
accumulates more underneath pontics in comparison 
to axial surfaces of (FDPs) fixed partial dentures. 5. 
The loose pontics designs and the spaces between 
the interproximal areas may be a cause of the plaque 
accumulation. The bacterial and plaque accumulation 
may lead to gingival irritations and periodontal 
breakdowns. Even with the desirable pontic design and 
favourable material partial dentures, applying the best 
oral hygiene measures is necessary for removing the 
bacterial plague and preventing mucosal inflammation 
6. In addition to regular tooth brushing the use of special 
aids such as superfloss, interdental brush and water 
flosses can improve the biological maintenance of fixed 
partial dental prosthesis 7 8. The dentist also plays a major 
role in oral hygiene education and patient motivation. 9. 
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There were also studies done on our institute based on 
various prosthesis 10 11 12 13 14 15 and studies were also 
done on various health related oral problems 16 17 18 19 
20 21 22 23 and studies also on prevention of oral related 
problems 24. In this study we attempt to determine the 
presence of oral hygiene related diseases in patients 
with fixed partial dentures visiting The Saveetha dental 
college.

Materials and Methods:

 This study is done under the university setting.The 
similar characteristics of the study is that it is done with 
available data under similar ethnicity of the population. 
The disadvantage of this study can be that the geographic 
location is similar. This study was approved by the 
institutional ethics board.Two reviewers are involved in 
the study. A total 86000 patients data were analysed and 
the samples were taken from the patients who checked 
in the clinic from June 2019 to April 2020. Total number 
of sample data includes 958 patients who were subjected 
to fixed partial denture treatments.The case sheets were 
verified with the help of photographic examination and 
interim procedure notes. To minimise sampling bias we 
included all the data available and there was no sorting 
of data done. Internal validity of the study included 
all these undergoing fixed partial denture treatment. 
The external validity of the measurement is to find the 
replication of results in different time periods.

Data collection was done from the dental archives 
of the patient management software system patented by 

Saveetha dental college. The data was obtained from the 
category fixed dental prosthesis.The necessary data like 
the name, age, gender, related oral hygiene problems 
were obtained and tabulated.The data was reviewed by 
the external reviewer.The data was imported to SPSS 
and the variables were defined. chi square tests were 
done on the data, obtained using SPSS software version 
20 by IBM. The age,gender were independent and the 
oral hygiene related diseases were dependent variables.

Results and Discussion

 The data collected from the patient management 
software were tabulated in SPSS and the statistics were 
obtained. out of 958 patients 520 were male patients, 436 
were female patients and two ere transgender’s. Among 
the 958 patients 241 patients had good oral hygiene and 
the remaining 717 patients had oral hygiene related pro. 
The frequencies calculated and tabulated and depicted 
as Table- chi square tests were done between the gender 
and the oral related problems. Oral hygiene was better 
among the female fixed partial denture wearers than the 
males (Figure1) with statistically significant difference 
(Chi square test ; P = 0.00,P < 0.05) (Figure 3). 
Regarding oral hygiene related problems among the FPD 
patients, patients aged between 20-40 years had poorer 
oral hygiene than the other age groups (Figure 2) with 
statistically significant difference (Chi square test ; P = 
0.00,P < 0.05) (Figure 4). The most commonly prevalent 
oral hygiene problem was generalised chronic gingivitis. 
The patients were more prone to generalised chronic 
periodontitis than the localised chronic periodontitis.
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Figure1: Bar chart depicting the gender wise frequency distribution of oral hygiene related problems among 
the FPD patients. X-axis represents the gender and Y axis represents the number of individuals with oral 

hygiene related problems among the FPD patients. Oral hygiene was better among the female fixed partial 
denture wearers than the males.

Figure 2: Bar chart depicting the age wise frequency distribution of oral hygiene related problems among 
the FPD patients. X-axis represents the age and Y axis represents the number of individuals with oral 
hygiene related problems among the FPD patients. Patients aged between 20-40 years had poorer oral 

hygiene than the other age groups.
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Figure 3: The graph shows the association between the gender and the oral hygiene related problems among 

the FPD patients. X-axis represents the gender and Y-axis represents the number of people with the oral 
hygiene related problems among the FPD patients. Oral hygiene was better among the female fixed partial 
denture wearers than the males with statistically significant difference (Chi square test ; P = 0.00,P < 0.05) 

Figure 4: The graph shows the association between the age and the oral hygiene related problems among 
the FPD patients. X-axis represents the age groups and Y-axis represents the number of people with the 

oral hygiene related problems among the FPD patients. Patients aged between 20-40 years had poorer oral 
hygiene than the other age groups with statistically significant difference(Chi square test ; P = 0.00,P < 0.05) 
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A healthy oral hygiene practice is necessary 
to maintain a good oral hygiene in a fixed denture 
environment. From this the study proves that the FPD 
patients are prone to generalised chronic gingivitis. KC 
Basnyat states that poor oral hygiene leads to negative 
impact on gingiva.1. Helle Tolbert states that poor 
oral hygiene leads to gingival inflammation.6 Thus the 
previous literature gives the same evidence. The influence 
of the restorations lead to plaque formation. This may 
be due to plaque accumulation under the fixed partial 
dental prosthesis. The plaque accumulation may be due 
to the improper care taken by the patients to maintain 
the oral hygiene. The patients must follow healthy oral 
hygiene practices to stop the accumulation of plaque and 
prevent the gingival inflammation. Our study states that 
the FPD restorations due to poor oral hygiene influence 
periodontal health. Keht.L. and DA.Felton has stated in 
their previous literature that poor oral hygiene increases 
probing depth and provokes periodontal inflammation.25 
26. This may be because of the marginal discrepancies. 
The marginal discrepancies may be due to the bacterial 
accumulation along with the plaque accumulation on 
the micro gaps between the margins of the fixed partial 
dental prosthesis. A proper brushing technique and use 
of mouth washes should be followed strictly as they 
help in prevention of the bacterial accumulations. The 
patients also should take up regular checkups even if 
they don’t have a major problem regarding the fixed 
partial dentures. The dentists also play a major role in 
the oral hygiene status of the patients having fixed partial 
dentures. The dentists should advise the importance of 
maintaining a proper healthy oral hygiene to the patients. 
The dentists also should mention the methods by which 
the patients can prevent the bacterial accumulation and 
maintain a healthy oral hygiene. This study also reminds 
the dentist of the role in maintaining proper oral hygiene 
in patients with fixed partial dentures. 

The limitations of the study includes relatively 
smaller data collection and doesn’t represent ethinic 
groups.The future scope of the study includes awareness 
on oral hygiene in FPD patients and the clinical 
implications and importance of implementing preventive 
procedures.

Conclusion

 Oral hygiene is very important in all patients with 

fixed partial dentures within the limitations of the current. 
Study. We can conclude that there is a noticeable lack 
of awareness among FPD patients regarding the specific 
measures needed to maintain proper oral hygiene 
underneath FPD. Dentists should also educate their 
patients and advise them to maintain proper oral hygiene. 
The dentists also should mention the methods by which 
the patients can prevent the bacterial accumulation and 
maintain a healthy oral hygiene.
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Abstract
Background :Edentulism has been a serious public health problem in industrialized countries due to the age 
of the population , life quality and nutrition intake are impaired . Which is restored by the use of complete 
dentures. Aim : To assess extra oral features of complete edentulous patients pre and post complete denture 
treatment .Materials and method :Data of complete denture patients was screened and collected from 
the dental archives database and assessed the documentation evidences.Results :According to the study in 
Complete denture fabrication BPS showed aesthetically better post operative extra oral features compared 
to the conventional method (p value < 0.05 significant [chi-square test]).Conclusion :Within the limitation 
of the study ,it is evident that BPS has shown better post operative aesthetic results compared to that of the 
pre op than the conventional CD. The extra oral features of a complete denture patient are enhanced while 
using a BPS type of a complete denture.
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Introduction

Edentulism has been a serious public health 
problem in industrialized countries due to population 
aging and in developing countries due to poor oral care.1 
The life quality and nutrition intake are impacted due 
to edentulism.2 Complete dentures are the main choice 
for edentulous patients. Despite an anticipated decrease 
in the age-specific rates of edentulism, the demand for 
complete dentures will continuously increase in the next 
decades.3–5

Currently, complete dentures are mainly designed 
and fabricated using conventional methods, which 

involve a broad series of clinical and laboratory 
procedures.6 To obtain a complete denture , edentulous 
patients have to makeup for a minimum of 5 sightings, 
including preliminary impressions, final impressions, 
recording jaw relations, trial placement of wax denture, 
and placement/insertion of complete dentures. These 
clinical and laboratory procedures are performed to 
achieve good rehabilitation. But it is very challenging 
to ensure the quality for the designing and fabrication of 
dentures due to its complex fabrication techniques.

Achieving aesthetics is a foremost objective in 
complete denture fabrication.7–9 The overall appearance 
of the denture is more important , but only to the 
extent that it contributes to an aesthetic appearance and 
function of the face and lips. It is essential to identify 
the patients expectations and to explain to him or her the 
limitations and possibilities of fabrication of aesthetic 
and functional satisfactory restorations .10 Patients’ 
appreciation of their conventional complete dentures 
might be affected by the quality of the dentures.11
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A pleasant smile is an expression of joy. It is 
extraordinarily a human signal that is not normal for 
the scowl of lower primates.12 It is dentist’s obligation 
to preserve, enhance or create a pleasing smile through 
dental treatment without impairing function.13 The 
dentition and how it influences the formation of a 
pleasing smile is extremely important in the emotional 
development of the individual.14 Characterized dentures 
plays a vital role in improving one’s confidence.15

The Biofunctional Prosthetic System (BPS) is used 
for the treatment of edentulous and partially edentulous 
patients. Today, the use of clinical protocols and simple, 
reliable treatment methods that can be easily adjusted 
to the needs of the patient is of prime importance and 
usually preferred by both patients and dentists . 16

It is a system consisting of a series of steps from 
impression making, bite registration, Set up of denture 
teeth, polymerization and finishing to delivery that are 
carried out according to the pre defined BPS procedures 
using Ivoclar Vivadent’s devices and materials. The 
BPS system provides the dentist a simple, time saving 
procedure based on gnathological principles of the 
masticatory muscles . All the steps, procedures and 
materials are coordinated with each other to achieve ease 
of denture construction. 17

Complete denture fabrication must be done 
considering both the extraoral ( facial muscle ) and intra 
oral factors . 18,19 Consider the periodontal status of the 
patient and explore for possibilities of implant which 
gives better aesthetic results on a loger run 20,21,22,23 
. Other modified complete dentures such as tooth 
supported or implant supported over dentures, magnetic 
retainer for better retention can also be made use for a 
better aesthetics .24,25,26,27,28

There are various studies supporting the denture 
maintenance and the infection that can possibly be 
caused due to the lack of maintenance .29,30,31,32

Most of the literature takes into account only the 
oral health and satisfaction perceived by the patient’s 
prosthetic carrier, however, an investigation of the causes 
and major failure factors is necessary . Conversely, 
a small number of researchers sought a relationship 
between prosthetic quality and patient satisfaction. 

This research is done to assess the extra oral features 
of edentulus patient pre and post treatment of complete 
denture (BPS/Conventional).

Materials and Method 

The present study is done by screening the patients 
digital case sheets. The search for digital case sheets was 
from june 2019 to february 2020. The records searched 
close to 4068 reporting to clinics with the complaint 
of multiple missing teeth in upper and lower arch. The 
search was narrowed down for edentulous condition in 
upper and lower arch. The search led to 466 patients 
undergoing complete denture treatments. Further the 
digital documentation was evaluated for extra oral 
facial details at the diagnostic stage and post treatment 
stage. The details were screened by 2 expert reviewers. 
Those undergoing complete denture treatments and 
with adequate documentation details were involved in 
the study. All the complete denture patients were taken 
into the study with no particular age limit . Three facial 
features were taken into consideration for the study 
both pre op and post operative as follows and measured 
accordingly : nasolabial fold (0-prominent , 1- not so 
prominent ), Adequate lip support (1-adequate , 0- more 
or less), Facial wrinkles (0- present 1- absence) .This 
study was done to estimate- extraoral feature of complete 
denture patients undergone either BPS or conventional 
technique denture construction. The data was screened 
and relevant data was subjected to statistical analysis. 
Chi square test is used for statistics . Statistics software 
used is SPSS version 26 by IBM. Independent variables 
are age, gender, extra oral changes ,different denture 
construction methods.

Results & Discussion

According to the study in Complete denture 
fabrication BPS showed aesthetically better post operative 
extra oral features compared to the conventional method. 
On assessment of complete denture and nasolabial fold 
post operative shows that the nasolabial fold is not so 
prominent in BPS (58.8%) - compared to conventional 
method.( Graph 1 ) (p<0.05 significant). On assessment 
of complete denture and facial wrinkles post operative 
, where the facial wrinkles were measured only on 
lower 2/3rd as the complete denture affects the facial 
change only on the lower third of the facial creases on 
which BPS(60.8%) showed better results compared to 
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conventional method.( Graph 2 ) (p>0.05 Insignificant). 
On assessment of complete denture and adequate lip 
support postoperative where the post operative of 
adequate lip support in BPS(88.2%) showed better 
results compared to conventional method.( Graph 3 )(p 
value < 0.05 significant [chi-square test]).

Facial ageing is an inevitable fact of life. Our genes 
lead our body through a series of changes ranging from 
growth and development to maturation, ageing and finally 
death. This process appears to be genetically controlled 
but also influenced by lifestyle and environment.33

The cheeks are less mobile than the lips and are 
supported on three sides by the zygoma above, the 
mandible below, and the parotid gland overlying the 
masseter muscle in the posterior region . Additional is 
provided by the subcutaneous fat and buccal fat tissues 
, and this support is responsible for the soft, rounded 
contours of the cheeks in the lower third of the face.34 

The buccal fat pads persist for a longer period 
compared to subcutaneous fat, even in patients with 
extreme thin and weak patients. The anterior parts of 
the cheeks are supported by the muscular framework 
converging into the modioli and are subject to more 
changes . On loss of posterior teeth, the cheek tends to 
collapse on varying degrees and moving medially to the 
laterally expanding tongue. The loss of anterior teeth 
and the subsequent loss of vertical dimension affects 
the cheek stability. Losses of subcutaneous fat and 
elasticity of connective tissue produces hollow cheeks. 
35,36 As said earlier, loss of all the teeth is a major and 
an irreversible loss for the patients . So there is much 
concern that in completely edentulus patients , restoring 
aesthetics is a must by considering the extraoral features 
such as nasolabial fold ,lip support and facial wrinkle 
both in the conventional and BPS method of complete 

denture fabrication. It is a dentist’s duty to restore the 
aesthetics and give confidence to the patient . 

In an edentulus patients due to Complete loss 
of teeth the extra oral anatomical muscles of facial 
expressions loses their support and tonicity where the 
complete denture (BPS /conventional) will a important 
role in provide support to the facial muscles .In of the 
aesthetic cases BPS dentures are preferred as it has 
much lesser sitting and precision on fabrication aiding 
the better quality and confidence that the patients 
require.37 In various other studies they have suggested 
to use radiographs to recorded changes of the facial 
muscle tension and change in the vertical dimension for 
edentulus patients. Electromyography which is excellent 
for diagnostic aid of muscle function and a reproducible 
method in detecting changes in electrical muscle activity 
has been suggested to be used to identify changes in 
isometric muscle tension.38–40. 

In edentulus patients basically they have difficulties 
with mastication and speech which is resolved by 
denture that gives better lip support and BPS is 
preferred.41 Facial wrinkles were better resolved when 
a BPS denture was used compared to a conventional as 
far as the denture meets most exacting requirements and 
accuracy.42 Not all cases are suitable for a BPS denture 
even though they have better stability and retention 
ie; better suction effect,conventional cd is preferred 
which can also show good results .43 When we consider 
rehabilitation in a complete denture patient to achieve a 
pleasant smile aesthetics plays a vital role. 44,45 Future 
scope is a prospective study of the denture and the 
patient satisfactory level on a long term basis can be 
evaluated and can make use of Electromyography for a 
much precise value of the muscle activity with a review 
both pre op and post operative of denture placement 
review each month.
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Graph 1 -The graph shows the assessment of nasolabial fold in post operative of complete denture patient 
where the x axis shows the type of complete denture treatment (BPS/Conventional denture) and the y axis 
shows the sample size of edentulus patients . Blue colour graph in the bar chart represents the prominence 
of the nasolabial fold and the red colour represents that the nasolabial fold is not so prominent. BPS type 
of denture fabrication showed better nasolabial fold postoperative results compared to the conventional 
method. Similarly, Chi - square test of association between complete denture treatment and adequate lip 
support post operative shows statistically signifi cant (p < 0.05) where pearson chi-square = 10.941 and p 

value = 0.001.

Graph 2 -The graph shows the assessment of facial wrinkles in post operative of complete denture patient 
as presence or absence of facial wrinkles, where the x axis shows the type of complete denture treatment (BPS/
Conventional denture) and the y axis shows the sample size.Blue colour graph in the bar chart represents the presence 
of facial wrinkles and the red colour represents that the absence of facial wrinkles. BPS type of denture fabrication 
showed better facial wrinkle post operative results compared to the conventional method. However, there it is not 
signifi cant statistically. Chi - square test of association between complete denture treatment and adequate lip support 
post operative shows statistically not signifi cant (p > 0.05) where pearson chi-square =5.663 and p value =0.057.
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Graph 3 - The graph shows the assessment of adequate lip support in post operative of complete denture 
patient as adequate / less or more than adequate ,where the x axis shows the type of complete denture 

treatment (BPS/Conventional denture) and the y axis shows the sample size. Blue colour graph in the bar 
chart represents the less or more than the adequate lip support and the red colour represents adequate lip 
support. BPS type of denture fabrication showed better lip support post operative results compared to the 
conventional method. Similarly, Chi - square test of association between complete denture treatment and 
adequate lip support post operative shows statistically signifi cant (p < 0.05) where pearson chi-square = 

19.242 and p value = 0.000

Con clusion 

Within the limitations of the study it is evident that 
BPS has shown better postoperative aesthetic results 
compared to that of the pre op than the conventional 
CD. The extra oral features such as nasolabial fold and 
lip support are enhanced while using a BPS type of a 
complete denture.
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Abstract
A completely edentulous state is when the patient is in a state of complete tooth loss. In the current world, 
an increasing demand for complete denture prosthesis is also seen. The lifestyle, food habits etc are thought 
to be major factors that are influencing the oral health of the current generation. Marked evidence has 
been cited between the relationship of various systemic diseases like diabetes and completely edentulous 
state. Hypertension is the state of elevated blood pressure. An evident association between hypertension 
and oral diseases has been established previously. The aim of our study was to find the association between 
hypertension and a completely edentulous state. The study was performed in a university setting, it reviewed 
patient records and analysed the data of 86000 patients between June 2019 and March 2020. A total of about 
450 entries were selected. Of this after removing multiple entries a total of 372 patients data were obtained. 
The collected data were compiled and tabulated using Microsoft Excel, then reviewed and exported to SPSS 
for performing statistical analysis. In the study a total of 5 parameters were considered, but only for one 
parameter a statistically significant data was found, and this was the demographic profile of the completely 
edentulous patients, p value was found to be 0.0052 (p =0.005) hence proving the data to be significant. 
For the rest of the parameters the study considered, a statistically significant data was not obtained, but 
the data has remarkable clinical significance. In the study, completely edentulous male population were, 
56%, the female population represented 43%. 27% of the completely edentulous patients in the study were 
hypertensive and that is not a negligible count. Within the limitations of the study, it can be stated that there 
is a relation between hypertension and a completely edentulous state.

Keywords: Hypertension; systemic conditions; tooth loss; complete edentulous state.

Introduction

The size of the geriatric segment of the population is 
expanding in the emerging nations as the latter undergo 
a demographic transition, with a collateral increase in 
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life expectancy. As a matter of fact, it is approximated 
that by the year 2025 the majority of the elderly people 
worldwide will be residing in developing countries 1,2. 
Developing countries are thus likely to face an enormous 
burden of chronic non-communicable diseases in the 
near future. Of these diseases, hypertension is one of 
the most important treatable causes of mortality and 
morbidity in the elderly population 3, and accounts for 
a large proportion of cardiovascular diseases in the old 
aged population 4–6. There are findings that provide 
direct evidence of an increasing burden of hypertension 
among the elderly population in the Indian subcontinent. 
A significant relationship has been obtained in regards 
to Hypertension, BMI, diabetes mellitus, and physical 
activities on a lot of studies 7–11.
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Hypertension is the synonym for high blood 
pressure. The normal blood pressure is below 120/80 
mm Hg and above 90/60 mm Hg in an adult. When the 
systolic pressure is greater than 120 and the diastolic 
pressure is less than 80 mm Hg it is considered as the 
high blood pressure state. On a long run hypertension 
will lead to very severe health complications also it will 
increase the risk of heart diseases, stroke and sometimes 
can even lead to death of the patient. Since hypertension 
is considered as a lifestyle disorder, the initial line of 
treatment is always lifestyle modification, like regular 
exercise, following a proper diet stress reduction etc. 

Complete edentulism can be considered as an 
ultimate result of various physiologic and pathologic 
processes that involve systemic conditions, nutritional 
factors and other patient-related factors. An early tooth 
loss can be indicative of various oral diseases or poor 
oral hygiene. It is proved that in 70% of the cases the 
early tooth loss is due to various periodontal diseases. 
The other reasons can be cavities or dental caries, high 
sucrose rich sugar intake, other systemic diseases, and 
personnel habits.

A marked relationship between these periodontal 
diseases and systemic complications has been cited. 
Edentulism is an enervating and irreversible condition 
and it has been described as the final marker of the 
disease burden of oral health 12. This often affects the 
patient’s approach to a pleasant life since it has an 
impact on the morale of the patient. The prevalence 
of tooth loss completely reduced over the last decade, 
but still persisting as a major disease around the globe 
particularly in older individuals 13–17. The nutritional 
factors of edentulism are complex due to the wide range 
of factors that influence food initiative, nutritional status, 
acute and chronic disease, and financial limitations 18–24.

Many clinicians have reported that superintending 
hypertensive patients can be troublesome when it 
comes to the oral complications, dental therapy and 
emergency care. It has been reported that one third of 
clinical hypertension is not diagnosed. Some reports 
even suggest that though more than 70% of the patients 
are aware of their hypertensive state, only thirty to fifty 
percent among them seek medical care, and out of this 
less than twenty percent of the patients gain control over 
the hypertensive state 25. The common drugs prescribed 

for hypertensive patients are thiazide diuretics, loop 
diuretics, angiotensin converting enzyme inhibitors. 
These medications are well known for their side effect, 
xerostomia (dry mouth) which is due to hyposalivation. 
A reduction in saliva secretion will result in incidence 
of caries, candidiasis, oral burning syndrome etc 26. The 
xerostomia will in turn result in hindering the retention 
and stability of complete denture. So it is important to 
note that, for hypertensive patients who are undergoing 
complete denture therapy, for providing a successful 
treatment, artificial salivary lubricants or denture 
adhesives must be advised 27,28. There are studies which 
have cited a higher survival rate of implant supported 
complete dentures in hypertensive patients who were 
undergoing antihypertensive therapy. The reason for 
this was found to be the favourable effect of the anti 
hypertensives in bone remodeling and as well as the 
lower risk of bone fracture that these medications impart 
29. The aim of this study was to determine and assess the 
association between hypertension and the completely 
edentulous state.

Materials and Methods

The study was conducted in a university setting. 
Being done with the entries of one university the pros 
regarding the study were that the data were already 
available and the data belonged to individuals with 
similar ethnicity. The cons of the study were geographic 
limitations, locations, and also the trends of other 
locations were not assessed.

The study is a retrospective cross-sectional study and 
the data were collected within a time period of June 2019 
to March 2020. There were two reviewers for the study. 
Ethical approval was provided by the University ethical 
committee. A total of four fifty entries were assessed and 
after deleting multiple entries there were a total of three 
seventy-two entries. To ensure the validity of the data the 
patients were contacted through telephone. The data was 
tabulated by using Microsoft Excel software. It was then 
exported to SPSS for statistical analysis. The analysis 
was conducted by the Chi-square test. In the study, the 
independent variables were:- the ethnicity, age, gender, 
and the dependent variables were hypertensive, and 
complete denture,reason for a complete denture.
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Result and Discussion

The way of living or behavioral components critically 
is believed to determine the level of blood pressure in 
individuals and the prevalence of hypertension in the 
population. 

56% of the total study population were males and 
43.01% of the respondents were found to be females. 
The youngest complete denture patient reported to the 
institution was in the age range of 31 to 40, hence we 
included the age range as 31 to 40, 41 to 50, 51 to 60, 
61 to 70 and beyond 70. In this we found the highest 
number of patients in the age range of 61 to 70, and this 
was 37.63%. It was followed by the individuals in an age 
range of 51 to 60 years, and this represented 31.18%. 
This was followed by the individuals belonging to 41 to 
50 years. (Figure 1) 

In our total population as the figure 2 depicts, 72.045 
of the total respondents were devoid of hypertension, 
and 27.96% were found to be hypertensive patients 
.(Figure 2)

In this female completely edentulous patients tend 
to show a slight predominance in having hypertension, 
that is 74% of the total female completely edentulous 
patients were reported to have hypertension and 25% of 
the female did not have hypertension. 70% of the male 
patients were reported to have hypertension and 29% of 
the patients did not have hypertension.(Figure 3)

Here we can observe that the patients in the age 
group of 31 to 40 were having the highest percent of 
hypertensive patients, with 91.67%. the lowest percent 
of completely edentulous hypertensive patients were 
found to be in the age group of 61 to 70.(Figure 4)

Hence in our study, we found that within 
the completely edentulous patients females had 

predominance. But in the general population 
hypertension has shown a male predominance. 

In the general population, some studies have depicted 
that women have been found to be hypertensive when 
compared to men 30–36. While at the same time there are 
other studies that have shown that women have better or 
equal hypertension control than men 37,38. Another fact 
found in the study was the prevalence of hypertension 
based on the age groups, is that the maximum number 
of hypertensive patients were reported to be belonging 
to an age group of 61 to 70 in our study (Figure 4). 
32% of the total population within an age range of 61 
to 70 is having hypertension, and another study has 
stated 46% of individuals above 65 years of age being 
hypertensive in the general population justifying our 
findings 39. Various studies have proved a remarkable 
relation between oral health and its possible effects on 
systemic health 40. It has been found that even after being 
diagnosed with hypertension, if the patients oral health is 
not maintained properly it might lead to the deterioration 
in the effectiveness of the medication that the patient is 
undergoing in regards with hypertension, also it will 
increase the risk of complications which is associated 
with hypertension. Some findings even disclosed the 
fact that the individuals with healthier gums have lower 
blood pressure and they responded better to blood 
pressure lowering medications, in contrast with the 
individuals who have periodontal diseases. Precisely, 
the patients with periodontal disease were 20 percent 
improbable to reach healthy blood pressure ranges when 
compared to patients with good oral health 41. Hence, this 
relationship of periodontal disease and the dietary habits 
to hypertension, is paving a path for us to correlate it 
with the increased chances of tooth loss in patients with 
hypertension. 
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Graphs

 

Figure 1 this is a bar chart showing the association between gender and age group of completely edentulous 
patients; where X axis shows the age groups which are 31 to 40, 41 to 50, 51 to 60, 61 to 70, 71+, Y axis 
shows the frequency of edentulousness, blue colour represents male, green represents females. A male 

predominance was seen when compared to the female population in having a completely edentulous state, 
and the maximum number of patients were seen in the age group of 61 to 70 years. Chi square test was done, 

Pearson Chi square value: 15.062, DF: 4, p value = 0.005, p=0.005 found to be statistically significant . 
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Figure 2 The graph shows the prevalence of hypertension among completely edentulous patients.
104 patients (28%) of the total population were found to have hypertension and 268 patients (72%) were 

devoid of hypertension.

Figure 3 Bar graph shows the association between of male and female completely edentulous patients with 
prevalence of hypertension. X axis shows the gender distribution, Y axis shows number of completely 

edentulous patients with or without hypertension. Highest prevalence of hypertension was seen in males 
compared to females. Chi square test was done, Pearson Chi square value: 0.758, DF: 1, p value = 
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0.3842, p>0.05 hence and the association between gender and prevalence of hypertension was found to be 
statistically not significant.

Figure 4 shows the association of age groups of completely edentulous patients with prevalence of 
hypertension. X axis shows the age distribution, Y axis shows the number of patients with or without 

hypertension. Maximum number of hypertensive patients were found to be within an age group of 61 to 70 
years and the least number of hypertensive patients were found to be in an age group of 31 to 40. Chi square 

test was done, Pearson Chi square value: 5.049, DF: 4, p value = 0.2825, p>0.05 and hence the association 
was found to be statistically not significant.

Conclusion

 Within the limitations of the study it can be concluded 
that there is a definitely possible interrelationship 
of hypertension and a completely edentulous state. 
However, the limited time period, and smaller sample 
size are one of the major limitations that we faced in the 
study. 
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Abstract
Oral Squamous Cell Carcinoma (OSCC) is one of the most common malignant epithelial neoplasms affecting 
the oral cavity. The clinical appearance of oral cancer is highly variable and includes ulceroproliferative, 
ulcerative, leukoplakic and exophytic. These clinical variants can be graded histopathologically to be a well 
differentiated, moderately differentiated or poorly differentiated squamous cell carcinoma. The prognosis 
of the patients varies based on the histopathological grading. Hence, the aim of the study is to associate the 
clinical appearance of OSCC with the histopathological grading. Data was collected after going through 
86,000 patients records from June 2019 to April 2020. Total sample size of the study was 44. The data 
was exported to SPSS and the variables were verified. Correlation analysis was carried out for the data 
tabulated. Highest correlation was seen between ulceroproliferative lesions and well differentiated OSCC 
histopathologically. Hence we can conclude that the clinical appearance of OSCC can give us some clue 
about its histopathological grade and the study should be extended to a larger sample size in order to give a 
more comprehensive outcome.
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Introduction

Oral squamous cell carcinoma is the most common 
malignant epithelial neoplasm affecting the oral cavity.
Oral cancer includes a group of neoplasms affecting 
any region of the oral cavity, pharyngeal regions and 
salivary glands. However, this term tends to be used 
interchangeably with oral squamous cell carcinoma 
(OSCC), which represents the most frequent of all oral 
neoplasms. It is estimated that more than 90% of all oral 
neoplasms are OSCC 1,2 .Oral squamous cell carcinoma 
is amongst the most prevalent forms of cancer worldwide 

with its predominance in the Indian subcontinent due to its 
etiological, behavioral pattern of tobacco consumption. 
Late diagnosis, low therapeutic response and aggressive 
metastasis are the foremost confounders accountable for 
the poor 5 year survival rate of OSCC. As for the oral 
cavity OSCCs, many authors reported frequent high-risk 
HPV involvement by considering the over-expression 
of p16INK4A as equivalent to HPV infection 3–5. Risky 
oral habits (including smoking, alcohol drinking, and 
betel quid chewing) are major risk factors for OSCC 
development 6–8.

The cell of origin of OSCC is the oral keratinocyte. 
OSCC, as any cancer, is caused by DNA mutation, 
often spontaneous but increased by exposure to any of 
a range of mutagens – chemical, physical or microbial. 
The various changes in the DNA can progress from a 
normal keratinocyte to a pre-malignant or a potentially 
malignant keratinocyte that is characterised by an ability 
to proliferate in a less-controlled fashion than normal. 
The cells become autonomous and a true cancer results, 
characterised by invasion across the epithelial basement 
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membrane and, ultimately, metastasis to lymph nodes, 
bone, brain, liver and other sites 9–11.

According to the recent data given by WHO, India 
stands in eleventh position in oropharyngeal cancer12. 
Worldwide, oral cancer accounts for 2%–4% of all 
cancer cases. In some regions, the prevalence of oral 
cancer is higher, reaching the 10% of all cancers in 
Pakistan, and around 45% in India13,14. In 2004-2020 
over 300,000 new cases of oral and oropharyngeal 
cancer were diagnosed worldwide. During the same time 
period, over 7,000 affected individuals died of these 
cancers 5,15,16.

OSCC may manifest as the following; a red lesion 
(erythroplakia), a granular ulcer with fissuring or raised 
exophytic margins, a white or mixed white and red 
lesion, an indurated lump/ulcer (ie, a firm infiltration 
beneath the mucosa), a non healing extraction socket,A 
lesion fixed to deeper tissues or to overlying skin or 
mucosa, cervical lymph node enlargement, especially if 
hardness is present in a lymph node or fixation17. 

The clinical appearance of oral cancer is highly 
variable and includes ulcers, red or white areas, lumps, 
or fissures18. Lesions always must be palpated after 
inspection to detect induration and fixation to deeper 
tissues.Erythroplakia is a red and often velvety lesion, 
which, unlike leukoplakias, may not form a plaque but is 
level with or depressed below the surrounding mucosa. 
Of these lesions, 75-90% may show severe epithelial 
dysplasia, carcinoma in situ, or invasive changes.Red 
oral lesions usually are more dangerous than white oral 
lesions. Leukoplakia is a clinical term for a persistent 
adherent white patch with no histologic connotation 
and no implied premalignant potential. Some OSCC 
can also appear as a white patch 19–21. Late OSCC may 
manifest as an exophytic lesion or an area of ulceration 
with induration. The floor of the mouth is the second 
most common intraoral site for cancer and more 
commonly is associated with leukoplakia. Carcinomas 
of the alveolus or gingiva can present as an exophytic 
mass or a persistent ulcer22. The underlying alveolar 
bone is invaded in 50% of cases, even in the absence of 
radiographic changes, and adjacent teeth may be loose. 
Carcinomas of the buccal mucosa are mostly seen at the 
commissure or in the retromolar area. Most are ulcerated 
lumps, and some arise in candidal leukoplakias 23–25.

While tobacco and alcohol use are traditionally the 
greatest risk factors, it is important to consider other 
known risk factors, such as betel quid chewing, in certain 
ethnic populations. Betel quid chewing is popular in 
Indian and Taiwanese populations and is associated with 
a significantly increased risk of oral cancer 26–28. Areca 
nut, narcotics and cannabis use has also been found to be 
a risk factor for oral cancer 29–31 .

Treatment of OSCC is made challenging due to the 
diversity of the anatomic sites in the neck and the critical 
normal structures that may be near a particular tumour site. 
Often, the care of a patient requires a multidisciplinary 
team of surgeons, radiation oncologists, medical 
oncologists, nutritionists, gastroenterologists, speech 
and swallowing therapists, amongst others. Despite the 
availability of aggressive treatments, the 5year survival 
rate for oral malignancies remains relatively poor at 
65%, with only modest gains in the past few years 32–3435.

Very few articles were found in the database 
regarding clinicopathologic features on various 
populations based on their ethnicity. Many studies 
regarding clinical features and histopathological 
features, molecular studies were reported in literature.
The study will help in better understanding of clinical 
features and histopathological features of OSCC. The 
aim of the study is to associate the clinical features and 
histopathological grade of oral squamous cell carcinoma 
patients in Saveetha Dental College, Chennai.

Materials and Methods

The study was a retro-spective study and was 
done under a university setting. Total sample size of 
44 patients who have undergone the treatment were 
included in the study. The case sheets were verified 
with the help of photographs. To minimise the sampling 
bias, we included all the data available and there was no 
sorting of data done. Internal validity of the study was 
done by non-probability inclusion. The external validity 
of the study includes homogenisation and replication of 
experimentation. One principal investigator and 2 co-
investigators were involved in the study.The study was 
approved by the scientific review board of the institution.

Data was collected after going through 86,000 
patients records from June 2019 to April 2020. The data 
was obtained from the category of management of Oral 
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Cancer, clinical features and Histopathological features 
were data tabulated. Data was verified by one external 
reviewer. Confidential details were all masked and all 
the censored data were excluded. The data was imported 
to SPSS and the variables were verified.

Chi-square test was done on the data obtained using 
SPSS software by IBM. Age, Gender and ethnicity were 
considered as independent variables. Patients diagnosed 
with Oral squamous cell carcinoma and their clinical and 
Histopathological features were considered as dependent 
variables. 

Results and Discussion

The results showed that out of the total 44 
patients, male population was greater than the 
female population (Figure 1). Most of the population 
belonged to the age group between 40-60 years old 
(Figure 2 ). The percentage of clinical variants and 
the histopathological grades are represented in Figure 
3 and Figure 4 respectively where ulceroproliferative 
was the most common variant and well differentiated 
OSCC was the most common histopathological grade. 
On correlating clinical variants with histopathological 
grade, ulceroproliferative and exophytic lesions showed 
highest incidence of well differentiated squamous cell 
carcinoma histopathologically , Ulcerative lesions 
showed high incidence of moderately differentiated 
squamous cell carcinoma (Figure 5). 

Statistically significant correlation was established 
between ulceroproliferative and well differentiated Oral 
Squamous Cell Carcinoma with p=0.039(P<0.05).

Studies showing the correlation between the clinical 
variant and Histopathological diagnosis is not present 
in the literature. Many case reports have also been 
reported in literature. Van Zyl et al concluded that the 
most common clinical variant observed in their study 
was ulceroproliferative lesion, which was in accordance 
with the current study36. The reason associated with this 
similarity may be due to cultural habits associated with 
both the populations.

A study done by Jainkittiwong 37, reported that the 
population involved in the study showed high prevalence 
of well differentiated squamous cell carcinoma , which 
was in accordance with the current study. The reason 

for the similarity is due to the same geographic location 
shared by the populations involved in the study.

Similarly, on comparing the clinical variant with the 
histopathological grade, most of the ulceroproliferative 
variants were diagnosed as well differentiated 
squamous cell carcinoma histopathologically. This was 
in accordance with the study by Effiom et al 38, this 
correlation will help us in determining the prognosis. 
Compared to poorly differentiated squamous cell 
carcinoma, well differentiated squamous cell carcinoma 
are found to have a better prognosis.

Oral potentially malignant disorders are a precursor 
for most of the oral squamous cell carcinoma cases. Oral 
potentially malignant disorders (OPMD) are relatively 
common, showing a global prevalence from 1 to 5% and 
a gender, age and site predilection similar to OSCC10,39. 
Although the exact malignant transformation rate for 
OPMD is unknown, it is expected that leukoerythroplakic 
areas can be encountered in association with OSCC40,41. 
This pattern was found in few of the 

patients included in the present study. As the mean 
size of the tumors, independent of affected gender, was 
lower than 4 cm and more than two thirds of the patients 
complained of the lesions within less than 6 months, 
it is acceptable to consider that surveillance directed 
to OPMD diagnosis and follow-up could have been 
important in early diagnosis of OSCC in the present 
population. Additionally, these results reinforce the 
importance of considering the possibility of OSCC when 
dealing with leukoplakia and erythroplakia, and the need 
of obtaining biopsy specimens from all lesions from this 
group.

OSCC age and gender profile, as well as site 
predilection, shows a heterogeneous pattern of 
distribution in different countries, in different regions 
from the same country and in different ethnic groups 
from the same region, which can be associated with 
both genetic factors and cultural habits/behavior42,43. 
Studies focusing on specific regions are welcome as 
they show the demographic and clinical profile of OSCC 
in restricted geographic locations, offering an enhanced 
comprehension of these tumors and the possibility of 
planning specific strategies of prevention, diagnosis and 
treatment.
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The most representative limitations on the methods and results from the present study are associated with the retrieval of 
clinical and histological information from respective laboratory records and incisional biopsies. To improve the signifi cance of 

the study, the study should be done extensively with a large amount of sample size, so that the results are reliable. 
Figure 1: This graph shows the gender distribution where blue represents male and red represents female with X axis denoting 
the genders and Y axis denoting the percentage. This graph shows that most of the population in the study was dominated by 

male gender(76.2%) and the female gender represented a population of (23.8%).

Figure 2: This graph shows the age distribution in the population studied where blue denotes the age group of 40-60 years old 
and red denotes the age group of 61-80 year old. X axis denotes the two age groups and Y axis denotes the percentage. This 
graph shows that the most of the population belongs to the age group 40-60 years(69%) and then followed by the age group 

61-80 years old(31%)

.

Figure 3: Bar graph representing the distribution of patients based on the clinical variants of oral squamous cell carcinoma 
where blue represents ulcerative, red represents leukoplakic, green represents exophytic and yellow represents the 

ulceroproliferative lesions.. X axis depicts the clinical variants and Y axis depicts the percentage. The most number of clinical 
variants involved in the study was ulceroproliferative (47.6%), followed by exophytic growth (23.8%), followed by ulcerative 

clinical variant (19%) and the least being leukoplakic clinical variant(9.5%).
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Figure 4: Bar graph depicting the distribution of the various histopathological grades of oral squamous 
cell carcinoma. Blue represents well differentiated OSCC, red represents moderately differentiated OSCC, 
green represents poorly differentiated OSCC and yellow represents Verrucous carcinoma. X axis depicts 

the histopathological grades and Y axis depicts the percentage. Well differentiated OSCC (61.9%) was the 
most common grade, followed by moderately differentiated OSCC (28.6%), poorly differentiated OSCC and 

verrucous carcinoma (4.8%).

Figure 5: The bar graph represents the association between the clinical variants and the histopathological 
grade of oral squamous cell carcinoma, where blue denotes ulcerative lesions, red denotes leukoplakic 

lesions, green denotes exophytic lesions and orange denotes ulceroproliferative lesions. X axis represents the 
various histopathological grades and Y axis represents the percentage of clinical variants. This graph shows 
that the cases diagnosed with well differentiated OSCC appear clinically mostly as ulceroproliferative(75%) 
or exophytic(70%), whereas moderately differentiated OSCC appear clinically as ulcerative lesions(75%). 

Correlation between clinical variants and histopathological grades was done using Chi-square test, Pearson 
Chi-square value is 17.662-p value - 0.039(<0.05) was found to be statistically signifi cant. There was a 

signifi cant association of moderately differentiated OSCC with ulcerative lesions and well differentiated 
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OSCC with ulceroproliferative lesions.

Concl usion

Within the limits of the study, the highest correlation 
is seen between ulceroproliferative lesion and well 
differentiated Oral Squamous Cell Carcinoma. Similarly 
ulcerative lesions with moderately differentiated oral 
squamous cell carcinoma histopathologically. The 
results of the study will act as a guide for the clinicians 
and surgeons to establish the correct treatment planning 
and thus predict the prognosis of the patient. Hence we 
can conclude that the clinical appearance of OSCC can 
give us some clue about its histopathological grade and 
the study should be extended to a larger population in 
order to give a more comprehensive outcome.
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Abstract
Acquired Immunodeficiency syndrome caused by the Human Immunodeficiency virus is greatly prevalent 
in the Indian subcontinent. Hepatitis-B is another condition that is affecting the population. Healthcare 
professionals are at an increased risk of being exposed to such pathogenic infections. Having adequate 
knowledge towards the infection and appropriate preventive equipment such as vaccinations, masks, gloves 
is crucial in preventing spread of infection. The current study assessed the prevalence of HIV and hepatitis-B 
conditions among the out patients visiting Saveetha Dental College. The study was performed in the out 
patient department of Saveetha Dental College, Chennai, India. Data required for the study was procured 
by reviewing patient records and analysed data of 86000 patients between June 2019 to March 2020. The 
data was sorted in excel and statistically analysed using the IBM SPSS software analysis and the results 
tabulated. A prevalence rate of 3.2% was observed with regard to hepatitis-B in this study. The study showed 
female predilection with the mean age of this study being 41yrs. Prevalence of HIV was not observed in this 
study.Healthcare professionals are at high stake of infection due to occupational exposure. Proper clinical 
examination, history of the patient, preventive gear, vaccination and sterility protocols must be ensured to 
minimize the spread of infection. 
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Introduction

Acquired immunodeficiency syndrome (AIDS) is 
a chronic, contagious and debilitating disease caused 
by Human Immunodeficiency Virus1. HIV infections 
were first detected in Chennai, India among the female 

sex workers2,3. India harbours about 5.134million 
individuals affected by AIDS currently 4,5. AIDS is 
mainly said to spread via the sexual contact but can also 
spread through body fluids. Antiretroviral treatment 
has aided in transforming AIDS from an inevitably 
fatal disease condition to a manageable disease in 
some aspects 6,7. The current developments towards 
the field of HIV management include Enzyme Linked 
ImmunoSorbent Assay, Polymerase Chain Reactions 
etc.8,9. However there is an increased necessity for a 
powerful tool for diagnosis, management of HIV 10,11. 
The risk of transmission of this disease from an affected 
individual to an oral healthcare professional during the 
course of treatment is high as they are in close proximity 
to the affected individual.
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Hepatitis-B is an inflammatory condition of the 
liver commonly caused due to a viral infection 12,13. 
Other possible causes of hepatitis include autoimmune 
hepatitis, hepatitis that occurs as a secondary infection 
due to intake of drugs and toxins, alcohol. Three types 
of hepatitis are well identified namely, A, B, C with the 
B and C types having an increased rate of occurrence 
. About 325 million carriers of hepatitis-B, have been 
identified worldwide with a death rate of 1.34 billion 
14.Today viral hepatitis has become a silent epidemic and 
is the major cause of conditions such as liver cirrhosis 
and liver carcinoma 15. In a dental practice the spread of 
infection from an affected individual can be expedited 
through various routes including, direct and indirect 
contact with body fluids such as blood, saliva, droplet 
splatter, aerosols etc 16. Studies show that patients with 
periodontal diseases show higher detectability of surface 
antigen of HBV in whole unstimulated saliva 17,18. The 
magnitude of prevalence of hepatitis-B has increased ten 
times in the past ten years, however the prevalence of it 
in dental practice in India is comparatively low, about 
0.3% 19. Occupational exposures should be reported 
immediately to prevent further collateral damage. 
Dental care professionals are at an increased risk of cross 
infection while treating patients 20. Aerosols are also 
capable of spreading pathogens from clinician to patient 
and vice versa 21,22. It is important to create awareness 
among dental students regarding hepatitis-B vaccines, 
as there is possibility of exposure in dental clinics to 
various sources of infection 23

Standard precautions are imperative and a 
prerequisite for all patients and especially in individuals 
having hepatitis-B/AIDS. Dental personnel should wear 
the barrier protective gear, which includes the gloves, 
mask and protective eyewear whenever there is a 
potential for contact with body fluids, non-intact skin, or 
mucous membranes 24.

The individuals affected by the above conditions 
tend to show features pertaining to each, hence it is 
imperative of the clinician to take a thorough history 
of the patient and examine the patient carefully if any 
suspicion arises.

The aim of this study focuses on the prevalence of 
HIV and hepatitis-B in the out patient department of 
Saveetha Dental College.

Materials and Methodology

The study was performed in the out patient department 
of saveetha dental college, under a university setting. It 
was a retrospective study. Ethical approval was obtained 
from the institutional committee (ethical approval 
number : SDC/SIHEC/DIASDATA/0619-0320). Data 
required for the study was procured by reviewing patient 
records and seanalysed data of 86000 patients between 
June 2019 to March 2020. The sample size of the study 
n=485. Verification of the data was done in the presence 
of an external reviewer, procedure notes, medication 
history, lesion photographs and blood test reports. 
Stratification and randomization was done to minimise 
any sampling error. Incomplete data was excluded.

 The collected data was sorted, tabulated in 
excel and assessed for the following parameters namely 
Age ,Gender , presence or absence of HIV ,presence or 
absence of Hepatitis-B and specially referred cases.

The sorted data was then entered in the IBM SPSS 
software and descriptive analysis performed. The results 
were interpreted in graphs.

Results and Discussion

The total number of patients in this study was 485. 
Among them the prevalence of hepatitis-B was found 
to be 3.2%, that is 15 out of the study population tested 
positive for hepatitis-B. The prevalence of HIV was not 
observed in this study [GRAPH 1]. The mean age of 
the study population in association with hepatitis-B was 
observed to be around 41yrs. The gender distribution 
of the study shows a female predilection in association 
with hepatitis-B, with 60% of the tested individuals 
being females and 40% of the individuals being males 
[GRAPH 2]. The speciality referred to testing positive 
for such systemic diseases in this study show that the 
Oral Medicine department is frequented by a rate of 
93.33%, followed by the Oral Surgery department at the 
rate of 6.67% [GRAPH 3]. Chi square statistical analysis 
performed and the p-value was obtained to be 0.000, 
which was statistically significant.

Pervasive increases in serious transmissible 
diseases such as hepatitis-B and HIV over the last 
few decades have created global concern and affected 
the treatment approach of all healthcare practitioners 
25,26. Serious infections such as hepatitis-B and human 
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immunodeficiency virus (HIV) are transmitted in dental 
practice through percutaneous injuries 27,28. Infections 
may be transmitted in the dental operatory through 
several routes, most dentists believe that the diseases 
are acquired via a cut in the fingers contaminated by the 
affected individual’s saliva or blood thus paving a way 
for the entry of the pathogenic organism 29,30.

Prevalence of HIV was not observed in this study. 
Previous literature cites that 0.4% chances of prevalence 
of HIV in healthcare professionals, claim a 0.5% rate 
of prevalence of HIV among dental professionals due 
to transmission from affected individuals 31,32. Studies 
also cite that there is a high prevalence of HIV cases 
across all regions of India except the Southern region 
33. The focus of World Health Organisation with 
regard to information, education, and communication 
activities has been directed towards stimulating safe 
behaviors, reducing the HIV stigma and discrimination 
and demanding generation of HIV/AIDS services. 
Dental health care providers may be exposed to many 
microorganisms via blood, oral or respiratory secretions. 
Though the risk of transmission of HIV in dental 
settings is low, the repercussions of being infected are 
life threatening. Therefore, high standards with regard 
to infection control and waste disposal are essential in 
managing occupational contagion and cross infection. 
Our study findings are not in concordance with literature, 
this can be attributed to factors such as patient consent, 
sample size, uneven distribution, unicentric study, 
unbiased data, physician referral, patient conditions, 
private college study setting.

Prevalence of hepatitis-B in this study was observed 
to be 3.2%. Previous literature cites similar findings, 
2% of the screened population is hepatitis-B positive, 
3.9% prevalence rate of hepatitis-B in the North Indian 
population 34,35. Our study results are in concordance 
with the literature.

The mean age of our study obtained in association 
with hepatitis-B was 41yrs. Previous literature also cites 
similar findings, average age of the patients screened 
40years, majority of patients screened reported to be 
about 40yrs 36. Our study findings are found to be in 
concordance with the literature citations. This may be 
due to various factors such as obesity with increase in 
age, immunosuppression with rising age thereby down 

in barrier for disease entry, habits such as alcoholism, 
smoking, lifestyle etc.

The gender distribution in this study shows a 
female predilection for hepatitis-B. Previous literature 
findings differ, cite hepatitis-B infection more frequent 
in males compared to females 37. The association 
between gender and hepatitis-B in this study was found 
to be statistically significant ( Chi square test, p value 
= 0.000) In an attempt to explain the disparity among 
the genders, suggestions have been made that lifestyle 
choices, such as drinking, smoking or even how much 
water a person drinks, might be the reason. Prevalence 
of HBV infection in males as compared to females may 
be due to them being employed outside their homes, 
wider span of exposure and contact with public, visiting 
salon/barber shops as well as their involvement in blood 
transfusion practices, while women are mostly involved 
in household activities, although there is an increasing 
number of working women in these years, based on the 
social, cultural and religious preferences and influence 
women are attributed to less contact compared to males 
and hence unlikely to get hepatitis-B compared to 
males. Our study findings are not in concordance with 
the literature. This can be attributed to reasons such 
as unbiased data, patient’s consent, physician referral, 
unicentric study, geographical distribution and sample 
size.

The individuals infected with hepatitis-B are 
referred from the undergraduate clinics to the speciality 
care to assist them and narrow down the exposure 
spectrum across patients. Our study results point, Oral 
Medicine department having an exposure rate of 3% of 
the prevalent 3.2%, while 0.2% of the cases are referred 
to the Oral Surgery department. Previous literature 
findings report, Oral medicine department professionals 
are at high risk of exposure 38,39,40,41. Our study findings 
are in concordance with the literature. 

Dental surgeons have a great risk of exposure to 
these diseases due to the numerous encounters which 
involve use and disposal of sharp instruments and 
aerosol emitting handpieces and scalers. Every health 
care speciality that involves contact with mucosa, blood 
or blood contaminated with body fluids, must have 
proper protocols of ensuring compliance with standard 
precautions and other methods to minimise infection 
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risk, smaller sample size, geographical location, unequal distribution, incomplete data excluded, unicentric study.

 The existing rate of prevalence in dental offices is of concern. Clinical examination to reveal any lesion 
or oral manifestation of a disease, precautionary protective equipment, knowledge of identification of affected 
individuals, management of the patients and necessary vaccinations, disinfection and sterility protocol maintenance 
is imperative for a dental surgeon.

Graph 1: Bar chart depicting the distribution of hiv and hepatitis-b, the y-axis represents the number 
of individuals, x-axis represents the status of hiv and hepatitis-b as observed in this study, green denotes 
the number of individuals who tested negative for hepatitis-b, brown denotes the number of individuals 

who tested positive for hepatitis-b and blue denotes the number of individuals who tested negative for hiv. 
Prevalence of hiv was not observed in this study. Prevalence of hepatitis b was found to be present in this 

study.

Graph 2 : Bar chart depicting the gender distribution in association with hepatitis-b positive individuals, 
the x-axis represents status of hepatitis-b among the study population, y-axis represents the mean age of 

the study population, red denotes the number of females and blue denotes the number of males. An overall 
female predilection for hepatitis-b was observed in this study. This was statistically significant ( Chi square 

test; p-value = 0.000 - significant )
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Graph 3 : Bar chart depicts the speciality referred for dental treatment of hepatitis-b positive individuals 
in association with hepatitis-b positive individuals as observed in this study, x-axis represents the speciality 
referred to for treatment, y-axis represents the percentage of individuals referred to each speciality, green 

codes for positive cases referred to each speciality. Oral medicine speciality had more referred cases for 
treatment compared to Oral surgery speciality in this study. This was statistically significant ( Chi square 

test; p-value = 0.000 - significant )

Conclusion

Within the limitations of this study, the prevalence of 
hepatitis-b was observed to be 3.2%, with the mean age 
of the study being 41yrs, showing a female predilection. 
The Oral Medicine speciality was found to have been 
the choice of referral for treatment of the affected 
individuals. Prevalence of HIV was not observed in 
this study. However any institution should be aware of 
these transmissible diseases and should ensure proper 
protocols and precautions when treating these patients.
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Abstract
The most prevalent dental caries is a preventable disease and established lesions can become arrested. 
Traditional restorative treatment has many limitations and there is a need for dentists to manage carious 
lesions as far as possible by preventive means. The aim of this study was to investigate the practice of dental 
students regarding pit and fissure sealants and conservaive adhesive resin restoration for caries prevention. 
Data was collected from 86000 patients’ dental records in the department of pediatric dentistry to meet the 
inclusion and exclusion criteria. A total of 5637 records of children who had undergone either pit and fissure 
sealants or CARR in primary or permanent teeth were evaluated. Descriptive analysis and chi-square tests 
were performed. Pit and fissure sealants were done in 9637 teeth (882- primary teeth; 8755- permanent teeth) 
and CARR were done in 328 teeth (178- primary teeth; 150- permanent teeth) with statistically significant 
difference (P<0.05). Both sealants and CARR are more prevalent in males (5071-Sealants; 180-CARR) than 
in females (4566-Sealants; 148-CARR). Based on the findings of this study, sealant application is the most 
common treatment done than CARR for caries prevention in both primary and permanent teeth by dental 
students. 
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Introduction

Dental caries is one of the most widely recognized 
childhood diseases worldwide which is a complex 
process of demineralization and dissolution of the 
substance of the teeth leading to cavitation.1,2 Dental 
research has moved concern from reasons for dental 
caries to how dental caries impacts the quality of life of 
affected individuals. 

Over the past decade, oral health has improved 
significantly. This improvement, however, has not 

been experienced similarly over the populace, being 
considerably greater among the better off. Oral health is 
consistently an indistinguishable part of general health.3 
The most recent two decades have seen an improvement 
in oral health among the children and youngsters in many 
industrialized nations, particularly as for dental caries.4 
The factors credited to this drastic change in the pattern 
might be adjustment in the dietary habits, improved 
oral hygiene, proper utilization of fluorides, and other 
professional practices along with the foundation of 
school-based preventive programs.5,6-7,8 Additionally, 
a prominent improvement in the degree of oral health 
awareness, dental health knowledge, and attitudes 
among the dental professionals, children and parents has 
been referred to as a significant contributing factor for 
improved oral health.9,10,11

Preventive dentistry might be viewed as the 
summation of all endeavors to forestall dental diseases 
or to prevent the sequelae of a person’s dental diseases 
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and disorders. These endeavors incorporate primary 
prevention which alludes to any gauge applied in the 
pre pathogenic period before a preventable disease 
appears.12 Therefore, there is an urgent need for oral 
health assessments, anticipatory guidance, prevention, 
and early intervention among young children for oral 
health care. 

Prevention at the primary level is of extraordinary 
incentive in dentistry, particularly in pediatric dentistry. 
Since the utilization of preventive measures can 
forestall future intricacies, dental professionals share a 
significant obligation toward early screening, treatment, 
and this knowledge must be transferred into the practice 
of dentistry.13 Oral health education and professional 
knowledge of preventive dentistry have empowered 
dental students to become good examples for the general 
population. To accomplish improved oral health in the 
society, dental healthcare personnel or dental students 
are required to have adequate knowledge and a positive 
attitude, towards diagnosis and treatment planning, yet 
in addition towards preventive oral healthcare to forestall 
any complications.14–16,17 

The importance of maintaining the primary teeth in 
the oral cavity until physiological exfoliation has been 
stressed in various studies, as they act as the best space 
maintainer and preserve the arch integrity.18,19,20,21,22,23,24 
Thinking about the high costs of caries treatment, early 
execution of preventive dental care programs and 
clinical care management appear to be fundamental for 
all children.25 In addition, for the provision of preventive 
dental treatment, the knowledge on the significance of 
preventive measures is of most extreme significance.14

Dental sealants can be a preventive measure used 
efficiently as part of a comprehensive approach to 
caries prevention on an individual basis or as a public 
health measure for at risk populations against pit and 
fissure caries.26 Pit and fissure caries report for more 
than 80% of all caries in children and adolescents. 
Despite the fact that occlusal surfaces comprise only 
12.5% of tooth surfaces, approximately 60% of dental 
caries are seen in these surfaces.27 Due to the unique 
morphology of pits and fissures and lack of mechanical 
tooth cleaning for these sites, they are among the most 
susceptible sites to caries. The dental sealant material 
hardens after penetrating the pits and fissures, and acts 

as a physical barrier that inhibits the ingress of bacteria 
and nutrients.28 The first clinical trial was conducted in 
the late 1960s and today there are multiple commercially 
available sealant materials that have been tired such as 
resin-based that are polymerized by chemical activation 
or light activation system; glass ionomer-based with 
fluoride releasing property; polyacid-modified resin 
sealants.29,30 

With the proven results of etched resin techniques, 
there has been renewed interest in conservative cavity 
design with a view to the conservation of sound tooth 
structure.31 Among the newer techniques indicating 
long-term success are preventive resin restorations 
(PRR), recently known as conservative adhesive resin 
restoration (CARR).32 Minimal exploratory cavities 
in enamel are restored with pit and fissure sealants, 
whereas isolated carious lesions are removed without 
augmentation into the surrounding healthy tooth. The 
cavity is restored with filled resin and the unaffected pits 
and fissures are secured with pit and fissure sealant.33 
CARR is a secondary prevention which halts the progress 
of the disease at its incipient stage and forestalls further 
complication. Here, the pits and fissures are minimally 
prepared to remove demineralized enamel and dentin, 
and then filled with resin-based composite.34

Hence, the present study was conducted to 
investigate the practice of dental students regarding 
sealants and CARR for caries prevention. 

Materials and Methods

This retrospective study was conducted in a 
university setting. The ethical clearance for the study was 
obtained from the Institutional Scientific Review Board. 
A total of 86,000 patient treatment records between June 
2019 to April 2020 were assessed for the study. The data 
collection and analysis was done by two examiners. 

The inclusion criteria were children between the 
ages of 3-17 years, children who underwent dental 
sealants and CARR treatment for primary or permanent 
teeth and complete records of the patient and treatment 
done in the case sheet with photographic evidence. 
Exclusion criteria for the study were patients above 
17 years of age, incomplete case records and missing 
photographic proof of completed treatment. A third 
examiner reviewed the case records of the collected data 
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to confirm the validity of the data by confirming the data 
with the post operative photographs. To avoid sampling 
bias, simple random sampling was done. Based on the 
inclusion and exclusion criteria, dental records of 5637 
children who had undergone pit and fissure sealants or 
CARR in the permanent or primary teeth from dental 
students were finalised for data analysis. 

The extracted data was tabulated in a spreadsheet 
(Excel 2017: Microsoft Office) and analysed using SPSS 
19.0 version software (SPSS, Inc., Chicago). Descriptive 
statistics and chi-square tests were performed with the 
level of significance at 5% (P<0.05).

Results and Discussion

In this study, based on the inclusion and exclusion 
criteria, dental treatment records of 5637 children were 
examined. Among the case records analysed, 51% were 

males and 49% were females within the age range of 6 
to 15 years. A total of 9965 teeth were studied, of which 
11% (1060) were primary teeth and 89% (8905) were 
permanent teeth. Table 1 shows the distribution of teeth 
included in the study. 

Out of 9965 teeth, pit and fissure sealants were 
placed in 9637 teeth (9% (882)- primary teeth; (91% 
(8755)- permanent teeth) and CARR in 328 teeth (54% 
(178)- primary teeth; 46% (150)- permanent teeth). 
This result is statistically significant (P<0.05). Figure 1 
depicts the distribution of type of teeth in relation to the 
type of treatment rendered. 

Both sealant and CARR are predominantly placed 
in males (53% (5071)-Sealants; 55% (180)-CARR) than 
females (47% (4566)-Sealants; 45% (148)-CARR) and 
the result is statistically not significant (P>0.05) (Table 
2).

 Table 1: Distribution of teeth included in the study

Type of teeth Number of teeth Percentage

Primary maxillary molars 495 5

Primary mandibular molars 565 5.7

Permanent maxillary premolars 681 6.8

Permanent mandibular premolars 613 6.2

Permanent maxillary molars 3848 36.6

Permanent mandibular molars 3963 39.8

Total 9965 100

Table 2: Distribution of type of treatment based on gender

Gender CARR Sealants P value

Males 180 5071

>0.05*

Females 148 4566

*P>0.05; Not statistically significant
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Figure 1 : The bar chart represents the correlation of type of treatment and type of teeth where X-axis 
denotes the type of teeth and Y-axis denotes the type of treatment. Blue color denotes CARR and red color 

denotes sealants. It shows that the most number of CARR was done in primary mandibular molars followed 
by permanent mandibular molars and most number of sealants was done in permanent mandibular molars 

followed by permanent maxillary molars. Sealants were performed more than CARR. Chi-square test; p 
value-0.001, hence it is statistically signifi cant.

Preventive dental interventions, such as early 
and routine preventive care, fl uoridation, and sealants 
are cost effective in reducing the disease burden and 
associated expenditures. Prevention is the backbone 
to avoid oral diseases and to have positive oral health. 
Dentists are in a key position to assist their patients 
with reducing the burden of oral disease and attain 
positive oral health behavior.13 The attitude of dental 
practitioners toward preventive dentistry is a signifi cant 
factor that can impact their choice to apply preventive 
dental care and may conceivably infl uence their ability 
to motivate patients to get preventive care measures.15 
The attitude towards improving oral health has changed 
with an accentuation on caries prevention. In view of 
current practice, non-invasive methods are preferred to 
invasive treatments. The current study was conducted to 
evaluate the practice of dental students regarding dental 
sealants and conservative adhesive resin restoration in 
primary and permanent teeth. 

The sealant application was primarily indicated 
on the occlusal surfaces of permanent molars and 
premolars; and also being indicated in primary molars.35

The disregarded carious primary teeth may further 
increase the risk of developing caries in permanent teeth 
and thus affect the quality of life. Sealants are reported 
to decrease the need for restoration by 75%.36 CARR 
or preventive resin restoration was fi rst suggested by 
Simonsen, whereby the susceptible fi ssures were opened 
up with a small tapered fi ssure prior to restoring the cavity 
with resin material. Fernandes et al.,37 stated the benefi ts 
of sealing as the lower cost in comparison to that of 
restorations and nine fold decrease in the occurrence of 
caries in comparison to unsealed teeth. Rafatjou et al.,27

reported CAR success rate to be 53.6% in one year for 
the treated teeth and Walker et al.,38 reported a success 
rate of 83% over 6.5 year in pediatric patients. Pandiyan 
et al.,39 compared the retention of sealants and PRR for a 
2 year period and stated 10.7% complete loss and 21.4% 
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partial loss in sealants and 4.9% complete loss and 14% 
partial loss of PRR. This indicates that pit and fissure 
sealant has a marginally higher percentage of success in 
retention when compared to preventive resin restoration. 
Anson et al.,40 stated that the poor placement techniques 
such as moisture contamination, improper sealing of all 
pits and fissures, inadequate etching, rinsing or drying, 
insufficient curing time which ultimately results in 
material wear as the reasons for failure. Manton et al.,41 
stated the faulty technique of sealant application to be 
the reason for initial loss and a secondary loss due to 
material wear under the forces of occlusion. 

The placement of a resin is very technique sensitive 
and is influenced by various factors, that includes 
patient cooperation, operator variability, contamination 
of operating field, condition of included tooth. A newly 
erupted tooth has a lower chance of success as compared 
to a fully erupted tooth due to difficulty in isolation 
and salivary contamination.30 In the current study, we 
observed that pit and fissure sealants are more commonly 
done than conservative adhesive resin restoration for 
preventing caries in both primary and permanent molars 
by dental students. This indicates more knowledge 
and positive attitude towards preventive dentistry than 
interceptive treatment. However, the presence of caries 
demands conservative preparation rather than sealant 
application alone.

There was no significant correlation between the 
application of sealants and CARR based on gender 
(P>0.05), which is in consistent with the studies by 
Rafatjou et al.,27 and Memarpour el al.42 In the present 
study, the maximum sealant application is done on the 
mandibular teeth than maxillary teeth in both primary 
and permanent dentition. This could be related to the 
higher caries susceptibility in mandibular arch due to 
the fissure topography of molars.43 When comparing 
permanent and primary teeth, maximum sealant 
application is done on the permanent teeth by dental 
students. This can be correlated with the flatter fissures 
of primary teeth that do not support long-term sealant 
retention and also related to the uncooperative behavior 
of the children as the procedure is technique sensitive.44 
Whereas a report from the American Dental Association 
indicated that children with sealed pits and fissures in 
primary molars had a 76% lower risk of developing new 
caries than children without sealants.45 When placed 

with care and then routinely maintained, sealants and 
CARR represent an extraordinary preventive service.39

A large sample size and multiple operators that 
improved the correlations of the study with general 
dental practice were the strengths of this study. The 
limitations of the study were, the treatment plan was 
not decided by a single operator and the reason for the 
selection of material was not included. Further research 
would be needed to assess the outcome and impact of 
such interventions. Greater effort ought to be made by 
the professional organization and governmental agencies 
to inform patients of the benefits of preventive practices.

Conclusion

Within the limits of the study, we can conclude 
that pit and fissure sealant application was the most 
common treatment done than conservative adhesive 
resin restoration for caries prevention in both primary 
and permanent teeth by dental students.
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Abstract
Failure to keep dental appointments is one of the problems affecting the outcome of treatment. Keeping 
dental appointments enhances patient care while failure to keep appointments can result in poor prognosis, 
economic cost and patient care disruption.The aim of the present study was to evaluate the number of 
patients reporting on appointment date after access opening for further treatment to dental hospital. 4490 met 
inclusion criteria, only 981 patients reported on the given appointment date. Data was tabulated into excel 
sheets. Then data was analyzed using SPSS software(23.0 version). Statistical analysis of the material was 
performed using Chi square test. Number of patients reported to the hospital on the appointment date were 
only 27.3% (1225) patients, 72.7% (3265) of patients did not report back on the given appointment date. In 
the present study 1225 patients reported for further treatment, 488 patients of 18-30 age group reported back 
for further treatment, more number of male patients(665) reported back for further treatment, more number 
of patients (132) with complaints in relation to 36,46 reported back for further treatment.Failure to keep 
dental appointments was high in the present study. Being busy with other activities and long distance were 
some reasons for failed appointments. 

Keywords:- Access opening; Appointments and schedules; Failure of treatment; Obturation; Patient 
compliance

Type of study: A Retrospective study

 Introduction

Failure to keep dental appointments is one of the 
problems affecting management of patients. Keeping 
appointments enhances patient care while failure to keep 
appointments can result in poor prognosis, economic 
cost and patient care disruption 1.Patients failure to 
keep appointment has been attributed to various factors 
which include lack of time2, gender, age, proximity 
of oral health centre3, difficulty in transportation3, 

forgetfulness4, longer intervals between appointments, 
effective communication or doctor-patient relationship, 
religious reasons 3, cost5and fear6. Failure to attend 
follow up dental visits was higher in rural settings 7 than 
in urban settings. It also occurred more in paediatric 
patients 8, male8,9, patients with multiple dental 
treatments10, those from low socioeconomic background 
11 and patients attending private dental clinics 8,9. Sending 
SMS and text messages 12,13,14 ,educating new patients15, 
providing transportation16, and giving patients detailed 
information two weeks before their appointment17 
are some of the methods employed to reduce dental 
appointment failure. Long waiting time and previous 
defaulters have been shown to be the predictors of failed 
dental appointments17,18.Access cavity preparation is 
defined as an endodontic coronal preparation which 
enables unobstructed access to the coronal orifice, a 
straight line access to apical foramen, complete control 
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over instrumentation and to accommodate obturation 
technique 19.Patient visit to endodontist or general 
practitioner mostly due to tooth pain(mostly endodontic 
pain). In case of emergency practitioners have to perform 
access cavity preparation to relieve pain, once pain is 
relieved then the patient doesn’t report to the practitioner 
on the given appointment date it leads to failure of the 
treatment after some time.Dental students and dentists 
are affected by the inability of patients to keep their 
appointments. Students have less number of patients to 
treat, meet clinical requirements in college while dentists 
have less number of patients to treat, which eventually 
impacts negatively on their academic progress8,9.There 
is currently no study in India which evaluated the dental 
appointments status of patients.

The aim of the present study was to evaluate the 
number of patients reporting on appointment date after 
access opening for further treatment to dental hospital.

Material and Methods

This retrospective study included patients who 
attended teaching dental hospital from June 2019 - March 
2020. This study was approved by the Institutional 
Review Board.

Inclusion Criteria - Patients above 18 years of age, 
patients who visited during a particular time period from 
June 2019 - March 2020 and patients complaining of 
tooth pain.

Exclusion Criteria - Patients below 18 years of age, 
patients who did not visit during a particular time period 
from June 2019 - March 2020 and patients who reported 
to hospital with any other complaint. Data of the patients 
who have undergone access opening, their appointment 
dates and patients who visited on a given appointment date 
was collected from case records. Out of 5,013 patients 
4490 met inclusion criteria, only 981 patients reported 
on the given appointment date. Data was tabulated 
into excel sheets under headings age,gender,teeth no, 
patients reported on appointment date. Then data was 
analyzed using SPSS software(23.0 version). Statistical 
analysis of the material was performed using the chi 
square test. In the study group Number of patients 
reported to the hospital on appointment date only 27.3% 
(1225)of patients reported on given appointment dates, 
72.7% (3265) of patients did not report back on given 

appointment date(Fig 1), 38.9% (1746) of included 
cases were 18-30 years age group, 29%(1746) were 
31- 40 years age group, 18.8%(846) were 41-50 years 
age group, 9.2%(413) were 51-60 years age group and 
4.1%(183) were above 60 years of age. Out of which 
1225 patients reported for further treatment, 488 patients 
of 18- 30 age group reported back for further treatment 
and the results were statistically not significant(P>0.05,)
(Fig.2). In the present study 52.6%(2362) were male 
patients and 47.4%(2128) female patients, more number 
of male patients(665) reported back for further treatment 
and the results were statistically not significant(P>0.05)
(Fig.3). Teeth most commonly undergone access opening 
were 36,46 - 10.1%(454) followed by 16,26 - 6.6% - 
6.9%,(308) least commonly involved were 18,38,48 
- 0%(0) - 0.1% (1) followed by 33 - 0.6%(25). More 
number of patients (132) with complaint in relation to 
36,46 reported back for further treatment and the results 
were statistically significant(P<0.05)(Fig 4). 

Result and Discussion

According to the data evaluated, a total of 5,013 
patients visited dental hospital during the selected 
time period. Only 4490 met the inclusion criteria out 
of which only 981 patients reported back on the given 
appointment date. Statistical analysis of the material was 
performed using the chi square test. Number of patients 
reported to the hospital on appointment date only 27.3% 
(1225)of patients reported on given appointment dates, 
72.7% (3265)of patients did not report back on given 
appointment date(Fig 1), Approximately 38.9% (1746) 
of included cases were 18-30 years age group, 29%(1746) 
were 31- 40 years age group, 18.8%(846) were 41-50 
years age group, 9.2%(413) were 51-60 years age group 
and 4.1%(183) were above 60 years of age. Out of which 
1225 patients reported for further treatment 488 patients 
of 18- 30 age group reported back for further treatment 
and the results were statistically not significant(P>0.05,)
(Fig.2). In the present study 52.6%(2362) were male 
patients and 47.4%(2128) female patients, more number 
of male patients(665) reported back for further treatment 
and the results were statistically not significant(P>0.05)
(Fig.3). Teeth most commonly undergone access opening 
were 36,46 - 10.1%(454) followed by 16,26 - 6.6% - 
6.9%,(308) least commonly involved were 18,38,48 
- 0%(0) - 0.1% (1) followed by 33 - 0.6%(25). More 
number of patients (132) with complaint in relation to 
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36,46 reported back for further treatment and the results were statistically signifi cant(P<0.05)(Fig 4). 

Fig.1: Depicts frequency and percentage distribution of number of patients reported on given appointment 
date. X axis denotes whether patients reporting on given appointment date and Y axis denotes number of 
patients, Yes (Blue colour), No (Green colour). 27.3% (1225) of patients reported on given appointment 

dates, 72.7% (3265)of patients did not report back on the given appointment date.

Figure 2: Bar graph shows association between age of patients and number of patients. X axis denotes age 
and Y axis denotes number of patients. Yes (Blue colour), No (Green colour), More number (10.87%) of 
18-30 age group patients reported back for further treatment compared to other age groups. There was 

no signifi cant difference between different age group patients reported on the given appointment date, chi 
square test p = 0.282 (p>0.05).
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Figure 3: Bar graph shows association between gender of patients and number of patients. X axis 
denotes gender of patients and Y axis denotes number of patients. Yes (Blue colour), No (Green colour), 

More number of male patients(14.8%) reported back for further treatment as compared to female 
patients(12.4%).There was no signifi cant difference between the gender of the patients, chi square test p = 

0.89 (p>0.05).

Figure 4: Bar graph shows association between teeth number and number of patients. X axis denotes teeth 
number and Y axis denotes patients reported for further treatment. Yes (Blue colour), No (Green colour), 
More number of patients (5.8%) with complaint in relation to 36,46 reported back for further treatment. 

There was a signifi cant difference, chi square test p = 0.00 (p<0.05). 
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The aim of endodontic treatment is thorough 
debridement, cleaning and shaping of the root canal. 
So the space can be filled with an inert material thus 
preventing or minimizing any chances of reinfection. 
However, failure ensues when the endodontic treatment 
falls short of the standard clinical principles 20,21. If 
the patient doesn’t visit on given appointment date it 
may lead to failure of the treatment due to persistence 
of bacteria (intra‐canal and extra‐canal) , improper 
coronal seal (leakage), untreated canals (both major and 
accessory) and poor access cavity design 22.

One of the foremost causes of endodontic failure 
is persistent microbiological infection20,23.The role 
of bacteria in periradicular infection has been well 
established in literature and endodontic treatment will be 
afflicted with a higher chance of failure if microorganisms 
persist in the canals at the time of root canal obturation 
24,25. Bacteria harbored in root canal areas such as 
isthmuses, dentinal tubules and ramifications may evade 
disinfectants 24,26. A study performed by Lin et al. on 
236 cases of endodontic treatment failures found a 
correlation between the presence of bacterial infection 
in the canals and periradicular rarefaction in endodontic 
failures 27,28,29.Bacteria present in the periradicular area 
will be inaccessible to disinfection procedures. Canals 
with negative cultures for bacteria are said to have higher 
success rates as opposed to those canals which test positive 
30,31. A well sealing coronal restoration is essential after 
the completion of obturation as it would prevent the 
ingress of any microorganisms, which are present in the 
ambient environment 32.Swanson and Madison 32,33 in 
their study stated coronal leakage should be considered 
as a potential factor resulting in endodontic failure. The 
importance of a good quality coronal restoration was 
also emphasized by Ray and Trope in their study34 and 
later, their work was replicated by another retrospective 
study performed on 1001 endodontically treated teeth 
34,35. The results of this latter study showed that success 
rates of the teeth with poor quality coronal restorations 
fell in contrast to teeth with good quality obturation 
and coronal restorations 19,36. However the main factor 
in the success of the root canal was proved to be the 
quality of the obturation in this study rather than the 
quality of the coronal restoration 37,28. An impervious 
seal at the coronal area is important for a successful 
prognosis of endodontically treated teeth. Ng et al., in 
their meta analysis stated that the pooled success rate for 

teeth which have satisfactory restorations is higher than 
those teeth which have poor quality restorations38. Due 
temporary filling after access cavity preparation there 
might be ingress of bacteria.

It is not an uncommon practice to miss a canal while 
carrying out endodontic treatment especially in molar 
teeth where one root, one canal formula is frequently 
overruled by the fact that the number of canals is more 
than the number of roots 21,39. Moreover, inadequate 
access opening makes it difficult for the primary dentist 
to locate the supplemental canals. The inability to treat 
all the canals is one of the causes leading to endodontic 
failure 40,31,41. Bacteria residing in untreated canals 
lead to the persistence of symptoms. The results of one 
study carried out on 5616 molars showed that failure 
to locate the MB2 canal had resulted in a significant 
decrease in the long‐term prognosis of those teeth38,42.
In another prospective study carried out by Hoen and 
Pink43,the incidence of missed canals were reported 
to be 42% of all the 1100 endodontically failing teeth.
Untreated canals after access opening leads to failure of 
treatment.Poor access cavity design reduces the amount 
of dentin44,decreases the fracture strength of teeth and 
increases cuspal deflection during function. The loss 
of dentin and anatomic structures, such as cusps,ridges 
and pulp chamber roof can result in fracture of the tooth 
after the temporary filling45.No shows for scheduled 
appointments are a frequent occurrence, creating unused 
appointment slots, reducing patient quality of care and 
access to service, while increasing loss to follow up and 
medical cost. The study was conducted to evaluate the 
number of patient’s visited on their given appointment 
date for further treatment. In our study the percentage 
of missed appointments was found to be 72.7% which 
is higher than 24.8% reported in a study conducted in 
Riyadh, Saudi arabia46. In our study 72% of 18 - 30 years 
age groups were highest and missed the appointment due 
to school or work. In our study 71.8% of males found 
to miss appointments due to work. These numbers are 
similar to study that suggested males having higher 
missed appointment frequency. 71.1% of patients 
with complaints of pain in relation to 36,46 missed 
appointments.In dental practice, missing appointments 
can disrupt the patient treatment to a large extent for 
example if the patient undergoing endodontic treatment 
does not report after access opening it may lead to 
apical periodontitis and granuloma after some time. If 
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there is prolonged infection it may be life threatening 
and it may progress into cellulitis and ludwig’s angina. 
Therefore, to control missed appointments, the dentist 
must educate the patients on their first visit and 
cautiously communicate the importance of maintaining 
the appointment’s schedule and its effect on treatment 
outcome. The patients should also be told how and when 
they can inform the clinic in case they were unable to 
make their appointments..Future studies should focus 
on the method that can reduce or eliminate missed and 
canceled appointments and encourage patients to report 
on appointment dates in order to enhance the treatment 
outcome in addition to improving the economics and 
quality of dental practice.

Conclusion

Failure to keep dental appointments was high in the 
present study. Being busy with other activities and long 
distance were some reasons for failed appointments.To 
control missed appointments, the dentist must educate 
the patients on their first visit regarding the importance 
of maintaining the appointments schedule and its effect 
on treatment outcome. The patients should also be told 
how and when they can inform the clinic in case they 
were unable to make their appointments.  
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Abstract
The present survey was conducted to evaluate the awareness among dental practitioners on a minimally 
invasive approach for treatment of superficial enamel defects.The cross-sectional survey was conducted 
among 150 dental practitioners in India. Data was obtained by distributing a self designed pretested 
questionnaire which comprised 20 questions to assess the knowledge of the practitioners on various minimally 
invasive procedures to treat superficial enamel stains, its incorporation into routine practice and ways to 
improve their skills. Results were obtained in the form of graphs and percentage. A chi square test was done 
to determine the association of the responses with the type of practice. The results of the study revealed 
that a fair number of practitioners were aware of the theoretical aspects of micro and macroabrasion but 
the clinical incorporation into routine practice is low, 68% did not incorporate the technique in their routine 
dental practice. The chi square values to check the association between the responses and type of practice 
were <0.001 which was highly statistically significant. The endodontists had better knowledge about the 
techniques as compared to the general practitioners and they also incorporated the technique more routinely 
as compared to the general practitioners.There was a general preference to first opt for a minimally invasive 
technique but the treatment plan varies from person to person.There is a need for knowledge upgradations 
and further clinical training through continuing dental education. 
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 Introduction

A large number of people who seek dental treatment 
lay emphasis on the appearance of dentition of particular 
cosmetic importance is the colour of their teeth. Thus 

dentistry demands the understanding of elements of 
tooth colour. 

Teeth have a gradation of colours from the gingival 
margin to the incisal surface and one must understand 
the science of colour in terms of perception. Since the 
perception of colour is highly subjective and prone to 
variation among individuals, the aesthetic aspect of 
tooth colour becomes difficult to quantify.1

The crown of a tooth is formed of enamel, dentin 
and pulp. Any changes to these structures, alters the light 
transmitting and reflecting properties of the tooth which 
further causes an alteration in the outward appearance of 
the tooth. The incident light and the quantity of reflected 
light determine the colour of the tooth.2
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Discolourations of teeth are broadly classified 
based on their location as intrinsic or extrinsic. These 
discolourations may be superficial or may penetrate deep 
into the dentin. Further, the teeth may either be vital or 
non vital. Hence, careful assessment and establishing 
a correct diagnosis of the etiology of discolouration as 
well as types, extent and the location of discolouration 
and the status of the adjacent teeth becomes highly 
essential in formulating an appropriate treatment plan 
for a good outcome.3

A wide variety of management strategies exists 
ranging from a minimally invasive approach for 
superficial stains to a more invasive approach such 
as veneers and crowns when the defects cannot be 
managed by a more conservative approach. Depending 
on the clinical scenario, anyone in particular may be the 
most appropriate. One must always consider adopting 
a minimally invasive technique before moving on to a 
more invasive therapy.4

Enamel microabrasion and macroabrasion are two 
such minimally invasive approaches for removal of 
superficial stains. This can further be accompanied by 
resin infiltration for a better aesthetic outcome when the 
case demands.5

Hence the present study was conducted with the aim 
to evaluate the awareness among dental practitioners 
on a minimally invasive approach for management of 
superficial enamel stains and defects and to determine 
ways to reinforce their knowledge and skills for 
delivering a more proficient treatment. This study was 
conducted with the following objectives:

1. To evaluate the awareness among dental 
practitioners on minimally invasive approach for 
management of superficial enamel stains

2. To determine ways as to how the dental 
practitioners can upgrade themselves for provision of a 
more efficient treatment

Materials and Method

The present cross sectional questionnaire based 
survey was conducted among dental practitioners in India 
who were selected through block randomization. Lottery 
method was adopted for the selection of practitioners 
from each block to ensure a random sampling.6 The 

sample size was fixed at 150. The inclusion criteria 
was set to include the dental practitioners willing to 
participate in the present survey and giving a written 
informed consent. The exclusion criteria of the study 
included those practitioners who were absent on the day 
of the survey and upto two rounds of follow up. Prior to 
the start of the study, clearance and permissions were 
obtained from the Institutional ethics committee (IEC) 
after the study protocol was sent and reviewed by two 
blinded reviewers.

Data was collected using a self designed pretested 
questionnaire that comprised 20 questions which 
was circulated among the dental practitioners. The 
questionnaire comprised four sections. Section A 
comprised questions on demographic details. Section B 
comprised questions to evaluate the knowledge among 
dental practitioners regarding micro and macro abrasion 
technique. Section C comprised questions regarding the 
practice protocols adopted by dental practitioners for 
superficial enamel stains. Section D evaluated the need 
for knowledge upgradation. 

The questionnaire was collected upon completion 
by the primary investigator M.S office excel sheet 
was used to code and enter the collected data. A chi 
square test was done to determine the association of the 
responses with the type of practice. A p value of < 0.05 
was considered as statistically significant. Descriptive 
statistics in the form of frequency and percentage were 
calculated using Statistical Package for Social Sciences 
(SPSS, V 2.0, IBM)7

 Results and Discussion

The demographic details of the present study has 
revealed that the majority of the participants were females 
(57.33%) and general practitioners (68.7%) while 31.3% 
were Endodontists (fig 1). 42.7% of the participants were 
aware of the indications of microabrasion (fig 2) and 
42.7% of the majority knew its advantages. 46.7% of the 
participants were aware that microabrasion constitutes of 
a low concentration acid and and an abrasive and 47.3% 
were aware that microabrasion acts by both abrasive and 
erosive action and 48.7% knew that hydrochloric acid 
was used. When asked about the abrasive, 32% said it 
was silicon carbide and 31.3% said it was aluminum 
oxide. The contraindications were clearly understood 
by 48.3% and 38.7% knew what macro reduction was 
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whereas 43.3% were aware of the abrasion effect. 
56.75% participants knew the factors that governed the 
abrasive and erosive effect. The use of 12 fluted diamond 
bur for macroabrasion was agreed upon by 38.7%. 42% 
were aware of the composition of old McInnes solution 
and 43.3% were aware of its modification. Chi square 
test done to check the association of the response for 
knowledge based questions with type of practice gave a 
p value <0.001 which was highly significant. Since the 
majority of the endodontists opted for the right answer 
while the responses of the general practitioner were 
distributed among the various options which were not 
correct, it was inferred that the endodontists have better 
knowledge about the techniques as compared to the 
general practitioners. However, despite the knowledge, 
68% of the participants did not routinely perform the 
procedure (fig 3). It was observed that the endodontists 
incorporated techniques like microabrasion, 
macroabrasion and resin infiltration more routinely in 
their practice as compared to the general practitioners. 
The reason for this could be specialised training which 
is received in the masters program of endodontics. When 
given clinical scenarios, 42% said that their choice of 
treatment for white spot lesions would be microabrasion 
followed by resin infiltration (fig 4). It was observed 
that it was the endodontists who mainly followed 
microabrasion and resin infiltration for treatment 
of white spot lesions as compared to the general 
practitioners (p<0.001). The response for treatment of 
localised enamel hypoplasia was veneers as opted by 
31.3% respondents (fig 5). It was observed that the vital 
bleaching was least preferred by the endodontists for 
treatment of localised enamel hypoplasia while veneers 
was the most preferred whereas, the general practitioner 
did use vital bleaching more often than the endodontists 
and their choice of treatment was distributed among 
other options as well such as full veneer crowns, veneers 
and microabrasion (p value 0.024). 

There was a general need for knowledge upgradation 
as agreed upon by 84% (fig 6) and they felt that seminars, 
symposiums and workshops were excellent ways to do 
so. 

The results of the study has revealed that a fair 
number of practitioners are aware of the theoretical 
aspects of micro and macroabrasion but the clinical 
incorporation into routine practice is low. There is a 

general preference to first opt for a minimally invasive 
technique, the treatment plan varies from person to 
person. The study also highlighted the need to reinforce 
the knowledge. 

Previously our team had conducted numerous 
clinical trials 8–10 and in vitro studies 11–15 and reviewed 
various aspects of endodontics and conservative dentistry 
16–19 over the past five years. Now we are focusing 
on epidemiological surveys. The idea for this survey 
stemmed from the current interest in our community on 
minimally invasive dentistry.

Enamel microabrasion was first performed by 
Kane in 1926 for the removal of fluorosis white spots 
using 36% hydrochloric acid.20 It was Croll et al in 
1986 who recommended the use of 18% hydrochloric 
acid along with an abrasive due to the hazards of higher 
concentration of the acid.21

The current recommendations are the use of low 
concentration of HCl along with silicon carbide as an 
abrasive. Prema compound and Opalsture are some of 
the commercially available products.20

Dental fluorosis is the most common indication 
among others such as correction of surface irregularities, 
localized enamel hypoplasia and mineralized white 
stains. However, the procedure is restricted to surface 
defects that do not extend to more than 0.5mm into 
enamel.22

The mechanism of action of microabrasion is both 
erosive and abrasive. Microabrasion causes changes in 
the optical characteristics of enamel surfaces which is 
termed as an abrasion effect. Mineralized tissue gets 
compacted within the organic areas due to simultaneous 
abrasion and acid erosion of the enamel prisms, replacing 
the outer layer of prism rich enamel with a densely 
compacted prism- free region. Microabrasion along with 
being a conservative procedure, leaves behind a lustrous, 
shiny and glass-like surface of the enamel. This reflects 
and refracts light differently, thus helping to camouflage 
the remaining subsurface stains. Further, saliva helps in 
augmenting these optical properties.23,24

Studies have shown that the potential erosive and 
abrasive effect depends on several parameters such as 
type, concentration and pH of acid, abrasive medium, 
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time duration and force of application and the mode of 
application.25

The contraindications for microabrasion include 
stains involving the dentin and deeper than 0.5mm, 
defi cient lip seal, tetracycline stains.26

The effectiveness and the advantages of the 
technique have been well documented.27Sundfeld et al 
has reported that 5 to 10 applications of micro abrasive 
system results in loss of 25 to 100 um of enamel, well in 
the acceptable range.20 Bertoldo et al has reported that 
microabrasion with 6.6% hydrochloric acid and silica 
results in incorporation of chloride ions and silica into 
the enamel.28 Chloride ions are associated with enamel 
rehardening and silica compound is a bioactive material 
that induces a new apatite layer on the acid etched 
enamel.29,30,31 

Several studies have reported the lasting and stable 
aesthetic results of microabrasion technique. Price et al 
showed that enamel microabrasion could remove stains 
from within the outermost layer of the tooth enamel, 
thereby improving the appearance of teeth.32 Yetkinet 
et al has shown that infi ltration and microabrasion 
treatments were capable of diminishing the whitish 
appearance of white spot lesions.33 Castro et al showed 
that enamel microabrasion combined with at home tooth 

bleaching effectively reduced staining in case of mild to 
severe fl uorosis.34

Macroabrasion is the technique used when the 
stains are deeper (>0.4mm and no more than quarter the 
thickness of enamel). The technique utilizes a 12-fl uted 
round diamond fi ssure bur in high speed handpiece with 
water irrigation.35

In cases where micro and macro abrasion does not 
produce the desired results, one can supplement it with 
the use of bleaching. bonding composite resin on the 
labial surface or resin infi ltration. 

Resin infi ltration technique uses a low viscosity 
resin with high surface tension and low contact angle 
with the enamel as well as a refractive index similar to 
enamel. It is mainly indicated for white spot lesions, 
such as those caused by orthodontic brackets. 36–39

McInnes solution is a bleaching agent that contains 
1ml of 36% hydrochloric acid, 1ml of 30% hydrogen 
peroxide and 0.2ml of anaesthetic ether. Later the 
solution was modifi ed to replace HCl with 20% sodium 
hydroxide (NaOH).40

Only when these techniques fail to give the desired 
results, should one opt for a more invasive alternative 
such as veneers or crowns. 41

Fig 1: Distribution of sample based on type of practice. The X axis represents the type of practice and the 
Y axis represents the count. Yellow represents general practitioners and red represents endodontists. The 

number of general practitioners was higher than the number of endodontists. 
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Fig 2:Distribution of responses based on type of practice for awareness of indications of microabrasion. 
X axis represents the type of practice and Y axis represents the count of the responses. Blue represents 
responses to mineralised white stains, red represents responses to localised enamel hypoplasia, green 

represents responses to superfi cial enamel stains less than 0.5mm and orange represents responses to all 
of the above. Chi square test done to check the association of the response with type of practice gave a 
chi square value of 42.761 and a p value <0.001 which was highly signifi cant. Since the majority of the 

endodontists opted for the right answer while the responses of the general practitioner were distributed 
among the various options , it was inferred that the endodontists have better awareness about the indications 

of microabrasion as compared to the general practitioners. 

Fig 3: Distribution of responses based on type of practice for the incorporation of micro/macro abrasion 
technique in their routine practice. X axis represents the type of practice and Y axis represents the count of 
the responses. Blue represents responses to yes when the case demands and red represents responses to no. 
Chi square test done to check the association of the response with type of practice gave a chi square value 
of 40.959 and a p value <0.001 which was highly signifi cant. Of the total number of endodontists who took 

part in the survey, very few responded to not incorporating the techniques in their practice while of the total 
number of general practitioners who took part in the survey, the majority responded to not incorporating 

the techniques in their routine practice. Thus it was observed that the endodontists incorporated techniques 
like microabrasion, macroabrasion and resin infi ltration more routinely in their practice as compared to the 

general practitioners. 
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Fig 4: Distribution of responses based on type of practice for choice of treatment modality for white 
spot lesions. X axis represents the type of practice and Y axis represents the count of the responses. Blue 
represents responses to veneers, red represents responses to microabrasion followed by resin infi ltration, 
green represents responses to vital bleaching and orange represents responses to macroabrasion followed 

by microabrasion and bonding resin composite to the labial surface. Chi square test done to check the 
association of the response with type of practice gave a chi square value of 27.912 and a p value <0.001 

which was highly signifi cant. Thus it was observed that the endodontists mainly followed microabrasion and 
resin infi ltration for treatment of white spot lesions as compared to the general practitioners whose choice of 

treatment was distributed among the various options. 

Fig 5: Distribution of responses based on type of practice for choice of treatment modality for white 
spot lesions. X axis represents the type of practice and Y axis represents the count of the responses. Blue 

represents responses to veneers, red represents responses to full veneer crowns, green represents vital 
bleaching and orange represents responses to microabrasion. Chi square test done to check the association 

of the response with type of practice gave a chi square value of 9.462 and a p value 0.024 which was 
statistically signifi cant. Thus it was observed that the vital bleaching was least preferred by the endodontists 

for treatment of localised enamel hypoplasia while veneers was the most preferred whereas, the general 
practitioner did use vital bleaching more often than the endodontists and their choice of treatment was 

distributed among other options as well. 
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Fig 6: Distribution of responses for the need of knowledge upgradation. X axis represents the need and Y 
axis represents the count of the responses. Yellow represents yes and red represents no. Hence it can be 

inferred that the majority of the participants feel there is a need for knowledge upgradation. 

Conclusion

Dental aesthetics is becoming one of the leading 
reasons that patients now attend a dental practice. 
Accumulating evidence is suggestive of the fact that 
enamel microabrasion and macroabrasion are effective 
and effi cient for producing aesthetic improvements. 
These procedures are safe, conservative and atraumatic. 
The results of the study revealed that a fair number of 
practitioners were aware of the theoretical aspects of 
micro and macroabrasion but the clinical incorporation 
into routine practice is low, Further, it was observed 
that the endodontists possessed better knowledge which 
they were able to more frequently incorporate in their 
routine practice as compared to the general practitioners. 
However, there is a need for knowledge and skill 
upgradation. The implementation of these techniques 
into dental practice warrants further training through 
continuing dental education.
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Abstract
Prosthodontics practice involves contact with restorative materials, auxiliary dental materials which are 
broadly of different composition. The leakage and transfer of the potent allergic components from these 
materials is the cause of hypersensitive reactions to patients, dental professionals and the lab technicians. 
The biological side-effects of the materials that are in dental practice are rare. All artificial materials release 
substances in the oral environment which are potent allergens that might cause side effects and adverse 
reactions. The current study gives a statically about the dental professional knowledge and also makes 
the aware of toxic biological side effects of these materials, also make them aware of the reporting of the 
cases. A cross sectional survey was conducted among 100 dental professionals about the Toxic Biological 
effects associated with materials used in prosthodontics. Questionnaires with 20 close ended questions were 
circulated among people. Results obtained analyzed using SPSS software.In this Study, almost 80% of 
them were aware that some components of the dental materials might cause a hypersensitivity reaction. 
57% of the participants have not experienced any allergic resin, latex, gloves etc.The prevalence of allergic 
reaction among Dental staff is low and most reported are due to latex, acrylate & formaldehyde. The present 
study shows that there is a lack of knowledge on the toxic biological effects of dental material used in 
prosthodontics.
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Introduction

The smile is a key segment to the confidence of a 
person. At times, from a clinical viewpoint, it appears 
that ideas of denture aesthetics are being covered by 
mechanistic concerns for denture stability and capacity. 
The job of a prosthodontist is to advance oral health and 
dental aesthetics12. The ADA has defined prosthodontics 
as “the dental specialty pertaining to the diagnosis, 
treatment planning, rehabilitation, and maintenance 

of oral function, comfort, appearance, and health of 
patients with clinical conditions associated with missing 
or deficient teeth and/or oral and maxillofacial tissues 
using biocompatible substitutes.”3.Prosthodontics 
is an important aspect of dentistry. Prosthodontics 
usually deals with dentures, dental implants, oral and 
facial prostheses to provide solutions for the different 
dental issues experienced by patients.45 Prosthodontists 
specialist aim to reestablish the appearance, speech , 
and swallowing capacity of the patients back to typical 
subsequent to being affected by an injury or infected 
condition 67. Prosthodontics practice involves contact 
with restorative materials, auxiliary dental materials 
which are broadly of different composition. Regardless 
of the kind of medical procedure, there are advantages, 
dangers, and symptoms that might occur.8 With dental 
prosthesis, the chances of issues are rather low, but 
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there are still complications that can emerge 9,10 .The 
leakage and transfer of the potent allergic components 
from these materials is the cause of hypersensitive 
reactions to patients, dental professionals and the lab 
technicians.11,1213

An allergy is a disorder in which the body becomes 
hypersensitive to particular antigens which bring 
about characteristic manifestation whenever they are 
subsequently inhaled, ingested, injected, or in any case 
contacted 14.The biological side-effects of the materials 
that are in dental practice are rare. All artificial materials 
release substances in the oral environment which are 
potent allergens that might cause side effects and adverse 
reactions15. The incidence of these side effects to dental 
material is seen in 1 per 500 patients reported 16 which is 
quite high and most people don’t report the incidence17 
A review article that 139 published cases of allergy to 
just base-metal alloy in RPD dentures 18 During dental 
treatment, different materials are utilized which can 
effectively affect patients and dental staff; henceforth it 
is important to utilize them with alertness.

The current study gives a statically about the dental 
professional knowledge and also makes the aware of 
toxic biological side effects of these materials, also 
make them aware of the reporting of the cases.There 
are many potential hazards & problems exist but only 
few are documented the adverse reaction. The clinicians 
are made aware to report the side-effects to the higher 
body.This study assesses the knowledge about the toxic 
Biological effects associated with materials used in 
prosthodontics among dental professionals, students and 
technicians and to create awareness on the reporting of 
adverse effects.

 Materials & Methods

 A cross sectional study conducted among 100 dental 
professionals, Dental students and Lab technicians in 
Chennai through online portal ‘Google forms’ TThe 
Participants were surveyed utilizing an organized 
poll including 20 close finished inquiries in regards to 
demographic details (age, gender, occupation) adverse 
effects of material, materials toxicity, biocompatibility 
tests etc..,(Table 1).For better understanding, occupation 
was put into 3 groups ,Group 1 ,Group 2, and Group 
3 which represents Dentist, Dental students and Dental 
technicians respectively. All the collected data were then 

analyzed through SPSS software and pie charts were 
plotted with extracted data. Chi square test and pearson 
correlation analysis were used, with p value less than 
0.05 to be statistically significant.

Result & Discussion

In the present study. A total of 100 Dental 
professionals were questioned out of which 39 (39%) 
were male and 59 (71%) female. The age range of the 
participants were from 18-50 & above.(table 2)For better 
understanding, occupation was put into 3 groups ,Group 
1 ,Group 2, and Group 3 which represents Dentist, 
Dental students and Dental technicians respectively. 

Prosthodontics application requires contact with 
restorative & auxiliary materials of various different 
compositions like metals, synthetic polymers, 
cements, impression material, restorative material 
– Dental amalgam composites & ceramics.19,20 
Different materials are used in fabricating and fitting 
prosthodontics appliances in patients. An association 
between groups and their awareness on dental materials 
used in prosthodontics was done [Figure 1].There was 
no significant difference between groups and awareness 
on dental materials.p=0.270;Statistically not significant. 
However group 2 participants are more aware of dental 
materials used in prosthodontics.Articles say that adverse 
reactions that 21,22are related with type IV hypersensitivity 
reactions may be elicited by prosthodontics material but 
other should be considered.23

An association between groups and their opinion on 
materials used in prosthodontics are potent allergens was 
done[Figure 2].There is no significant difference between 
groups and awareness on components of dental materials 
which are potent allergens.p=0.154;Statistically not 
significant. However group 2 participants are aware that 
components of dental materials are potent allergens . 

Data from [Figure 3] shows 57% of the participants 
have not experienced any allergic resin, latex, gloves 
etc.Association between groups and their experience of 
allergic reaction from dental material was done [Figure 
4].There is no significant difference between groups and 
the experience of allergic reaction to dental materials.
p=0.681; Statistically not significant. However , the 
majority of Group 2 participants have not experienced 
any allergic reaction.The prevalence of allergic 
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reaction among Dental staff is low and most reported 
are due to latex, acrylate & formaldehyde. Poly methyl 
methacrylate in latex triggers a delayed hypersensitivity 
reaction and sodium metabisulphite & nickel-immediate 
response.24,25

Patients might experience reactions when skin 
comes in contact with the allergen or exposure to dust, 
inhalation of fumes etc., 26,10,27–29,30Most potential 
problems are to be brought using recommended safety 
protective devices31 Removable acrylic resin partial 
dentures will generally ominously impact periodontal 
parameters when teeth are in contact with resin base. 
This impact is expanded with longer length of RPD 
wear. 3233

Frequent dermatological reactions associated with 
dental materials are transient redness, irritation, blisters, 
soreness, pain etc..34, caused by latex gloves, resin. 
Eugenol cements, impression material etc.,35,36,37which 
says most of them are not aware of the reactions as all 
the above mentioned were given in option. And a review 
conducted by subashree says that aloe vera gel can be 
considered a safe alternative treatment for patients with 
OLP38.According to a study, Non dermatological actions 
include damage to eyes from UV light and visible light 
used in everyday practice, Which also implies, there is 
no proper knowledge on how the reactions are seen.36 
.an association between groups and their response on 
hypersensitivity reaction caused by dental materials 
was done [Figure 5] .There is no significant difference 

between groups and hypersensitivity caused by dental 
materials.p=0.371;Statistically not significant.However 
majority of group 2 says type 4.

Specialists concur similar sensitivities identified 
with dentistry incorporate deferred Hypersensitivity 
responses to explicitly include delayed Hypersensitivity 
reactions to specific Dental materials, true allergic 
reaction is uncommon39

Resins contain cadmium salt as a coloring agent 
along with other agents 10,27,28. This poses a potential 
hazard to the technician while they routinely grind, 
finishing prosthesis made resin based materials.40,41Some 
metals used in dental alloys are biologically active 
& are potential hazard, includes nickel, chromium, 
cobalt, cadmium, beryllium 1810,27–29 most common 
clinical symptoms – gingivitis, stomatitis almost 25% of 
patient42.Study also says eugenol is a known cytotoxic 
and allergic substance that causes irritation to tissues.43

Many preclinical biocompatibility tests are 
available to minimize risk test categorized basis on 
applicability levels primary cell culture test, hemolytic 
test etc., Secondary tests – implementation test, skin 
irritation test etc..,45An association between groups and 
their awareness on preclinical tests that are available to 
minimise the risk of adverse effects to dental materials 
among the participants[Figure 6].There is no significant 
difference between groups and awareness on preclinical 
tests.p=0.415; Statistically not significant . However , 
Group 2 is aware of preclinical tests more than others. 

Table 1: Questionnaire of the survey

1 Age
 18-30
 30-50

 50 and above

2 Gender
Male

Female

3 Occupation
Dental Student

Dentist
Dental Technician

4 Prosthodontics deals with a lot of materials like resin polymer, 
Impression materials etc..,

Yes
No
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5
Are you aware that more than 75% of all existing dental materials are 
directly or indirectly used in fabricating and providing prosthodontics 

restoration?

Yes
No

6 Some components in these might have potent allergen or leak and 
cause a hypersensitivity reaction

Yes
No

7 Have you ever experienced any allergic reaction from the dental 
materials? Like acrylic resins, latex gloves, impression materials etc.,

Yes
No

8 Did any of your patients / co-worker have an allergic reaction to the 
dental materials?

Yes
No

9 Patient might experience adverse effects due to

-Contact with skin
-Exposure to dust from miking, 

grinding, polishing
-Inhalation of fumes and vapors

 -None of the above

10 What do you think are frequent dermatological reactions seen in 
hypersensitivity to materials

-transient redness
-irritation

-pain
-None of the above

11 Non dermatological reactions includes

-damage to eyes
-Respiratory reactions

-others
-None

12 What type of hypersensitivity reactions is more common to 
prosthodontics materials?

Type 1
Type 2
Type 3
Type 4

13 Studies say that 1 out of 300 patients are experiencing adverse effects 
reaction

Yes
No way

14 Are you aware that component of polymer resin-cadmium salts is a 
potential hazards to the dental technicians

Yes
No

15 Which metals do you think might cause an allergic reaction

Chromium
Cobalt nickel

Gold
Nickel titanium

None

Cont... Table 1: Questionnaire of the survey
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16 Eugenol is

 Cytotoxic
Allergic substance

Both A & B
None

17 Are you aware of preclinical tests that are a available to minimize the 
risk of adverse effects to dental materials

Yes
No

18 What do you think can be done to reduce these adverse effects  

19 Did you report the hypersensitivity reaction occurred to you or patient 
to certifying bodies ?

Yes
No

20 Was this survey helpful
Yes
No

Table 2 : Demographic details of the study participants .(n=100) 

Characteristics Frequencies,(n%)

Age category(years)
  18-30
  30-50
  50 and above

 
68(68%)
22 (22%)
30 (30%)

Gender
 Male

 Female

 
59 (59%)
39 (39%)

Cont... Table 1: Questionnaire of the survey
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Figure 1. Bar chart showing association between groups and their awareness on dental materials used in 
prosthodontics. X-axis represents the groups and Y- represents the number of responses .Where blue, red 
and green bars denote yes, no and may be respectively. There is no signifi cant difference between groups 

and awareness on dental materials. Chi square test was done ;p=0.270;p value>0.05, Statistically not 
signifi cant. However group 2 participants are aware of dental materials used in prosthodontics. 

Figure 2.Bar chart depicts the association between groups and their opinion on materials used in prosthodontics 
are potent allergens. X-axis represents the groups and Y-axis represents the number of responses, where blue and red 
bars denote yes and no respectively. There is no signifi cant difference between groups and awareness on components 
of dental materials which are potent allergens.chi square test was done;p=0.154;p value>0.05 Statistically not 
signifi cant. However group 2 participants are aware that components of dental materials are potent allergens . 
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Figure 3. The pie chart shows the response to the question “ experience of allergic reaction from dental 
material”.32% said they have experience , while majority (57%) have not. Majority of them haven’t 

experienced adverse reactions to dental materials. 

Figure 4.groups Bar chart showing association between groups and their experience of allergic reaction 
from dental material.X-axis represents the groups and Y-axis represents the no. Of response where blue, 

red and green bars denote yes, no, and may be respectively.There is no signifi cant difference between groups 
and the experience of allergic reaction to dental materials.chi square test was done ;p=0.681;p value>0.05 

Statistically not signifi cant. However , the majority of Group 2 participants have not experienced any 
allergic reaction.



Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4      5895

Figure 5.Bar chart showing association between groups and their response on hypersensitivity reaction 
caused by dental materials.X-axis represents the groups and Y-axis represents the no. Of response 
where blue,red,green,and orange denote Type1, Type 2, Type 3 and Type 4 respectively.There is no 

signifi cant difference between groups and hypersensitivity caused by dental materials.chi square test was 
done;p=0.371;p value>0.05 Statistically not signifi cant.However majority of group 2 says type 4.

Figure 6.Bar chart showing association between groups and their awareness on preclinical tests that 
are available to minimise the risk of adverse effects to dental materials among the participants. X-axis 

represents the groups and Y-axis represents the no. Of response ,where blue and red bars denote yes and no 
respectively. .There is no signifi cant difference between groups and awareness on preclinical tests.chi square 
test was done ;p=0.415;p value>0.05 Statistically not signifi cant . However , Group 2 is aware of preclinical 

tests more than others.
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The study was taken in a small population 
where there was difference in opinion, language 
communication or resource problems. The actual 
numbers of respondents are low compared to the total 
number of dental professionals and therefore might not 
be representative of the entire group. This study might 
be helpful in other similar studies.More surveys should 
be taken on this field so that we can assess people’s 
awareness and knowledge on different places.

Conclusion

From the study, it can be concluded that the majority 
of dental professionals lack knowledge about the toxic 
biological effects associated with dental materials used 
in prosthodontics. The study also shows that dental 
students are more aware about dental materials and it’s 
biohazard than dentists and dental technicians. Proper 
education & conferences should be conducted among 
the dental professionals to create awareness on the toxic 
effects of the dental materials. 
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Abstract
Edentoulousness falls in a different category among the various conditions of dental origin. A partially 
edentulous arches classification helps to identify the possible combinations of teeth to edentulous ridges, thus 
facilitating discussion and communication among dental professionals. Kennedy’s classification provides 
immediate visualisation and assessment of design features of removable partial dentures. The aim of the 
study was to assess the prevalence of partial edentulism based on Kennedy’s class III situation in the upper 
arch among the patients visiting a private dental hospital. This retrospective study included 10,327 subjects 
who reported during June 2019 to March 2020. The sample size was collected and retrieved from the online 
database. Tabulation of data was done followed by statistical analysis. Out of the 10,327 subjects reported to 
the dental hospital, 6453 subjects were diagnosed with Kennedy’s class III (62.4%). It was most commonly 
seen in age groups of 50-59 years (26.7%), and in males (54%). There was a significant association between 
gender and Kennedy’s class III (p=0.000) and age and Kennedy’s class III (p=0.000) Within the limits of the 
study, it was found that there was a significant relationship between gender and Kennedy’s class III and age 
and Kennedy’s class III. 
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Introduction

Tooth loss has an impact on an individual’s oral 
health related to the quality of life at biological, social 
and psychological levels. 1,2 The teeth in the oral cavity 
provide the main functional component of the oral cavity. 
It provides various functions such as mastication, speech 
and esthetics. 3,4 Therefore, absence in the teeth results in 
difficulty in chewing, alteration of speech and esthetics. 
5,6. According to the World Health Organisation, it was 
stated that an adult should have a minimum of 21 teeth 

which are functional for a good dietary intake. Therefore, 
oral health plays an important role in the quality of life 7.

Tooth loss occurs in the oral cavity by various causes 
like dental caries, pulpal and periradicular, periodontal 
disease, trauma and various systemic diseases. 8,9 Tooth 
loss creates a space in the oral cavity which is called as 
edentulous spaces. Edentulism indicates the awareness 
of the oral health and treatment required and provided 
in the population.10,11 The variation and location of the 
teeth and edentulous spaces is necessary to classify the 
partially edentulous arches. The purpose of classification 
provides communication between dental colleagues, 
students and technicians regarding the case, for a good 
treatment planning. It also predicts the difficulties which 
occur commonly with a particular removal partial 
denture. 12 People living in rural and remote areas may 
follow a form of healthcare based on ancient traditions, 
beliefs and cultural habits. A major challenge for the 
dental profession will be to plan oral healthcare for this 
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group of patients, and the attitudes of adults to healthcare 
and acceptance of treatment will be of fundamental 
interest. To organize and implement adequate strategies 
for the prevention and treatment of oral diseases more 
information is required about the reasons for extraction 
of permanent teeth. 13

Partially edentulous arches have been classified 
by various methods. The possible combinations of 
partial edentulism depending upon their incidence 
in maxillary and mandibular arches. 14 Among the 
various classifications like Kennedy’s, Applegates, 
Avant, Eicher, American college of Prosthodontics, 
Kennedy’s classification is widely studied and most 
accepted in the Dental community. 15,16,17 As per 
Kennedy’s classification, there are four main types of 
partial edentulous arches such as Class I, Class II, Class 
III, Class IV. It is known to be widely accepted due to 
immediate visualisation and recognition of prosthesis 
support. Kennedy’s class III is a unilateral edentulous 
space which is bound with natural teeth anterior and 
posterior to the edentulous space. It is known as tooth-
borne support to remaining natural teeth. 18,19 The 
frequency of partial edentulousness seems to vary 
widely between different countries. The prevalence 
and patterns of tooth loss have been studied to a certain 
extent in western countries and a few such studies have 
been carried out in this country.

The aim of the study was to assess the prevalence of 
Kennedy’s class III situation in the upper arch among the 
patients visiting Saveetha dental college and hospitals.

Materials and Methods 

The study population consisted of 10,327 patients 
who reported to the private dental hospital from June 
2019 to March 2020. Online database was used for data 
retrieval. Ethical clearance for this study was obtained 
from the institutional ethical board. Both males and 
females of the age group 18-90 years of age were taken 
into account. 

All the case sheets available on the online database 
were taken for the study. Cross-verification of the data 
for error was done via photographs, data evaluation 
and presence of additional reviewers. 10,327 patients 
were included to minimise the sampling bias. Relevant 
data such as age and gender were recorded. Patient’s 

Kennedy class III relationship was studied. Repeated 
and incomplete data records were excluded. Data was 
verified by an external reviewer. 

Data was retrieved and entered in Microsoft Excel 
sheet and later exported to SPSS software (version 
20.0) for statistical analysis. Independent variables 
included age and gender. Dependent variables included 
Kennedy’s class III in upper arch. Both frequency and 
chi-square tests were employed. Level of significance 
was set as p<0.05 for this study.

Results and Discussion

Edentoulous arches fall in a different category 
among the various conditions of dental origin. A partially 
edentulous arches classification helps to identify the 
possible combinations of teeth to edentulous ridges, 
thus facilitating discussion and communication among 
dental professionals. Kennedy’s classification provides 
immediate visualisation and assessment of design 
features of removable partial dentures.

This study found that 50-59 years of age was most 
commonly diagnosed with Kennedy’s class III situation. 
20 The prevalence rate of Kennedy’s class III was found 
to be 62.1%. In the studies reported by Kruchinin et.al, 
21,22 and Fayad et.al 23,24 reported that Kennedy’s class 
III had prevalence of around 50-55% approximately.

According to the study, it was reported that there 
was a significant relationship between gender of the 
patient and prevalence of Kennedy’s class III situation. 
Similarly, studies reported by Prabhu et.al, 25,26 that 
there was a significant relationship between the gender 
of the patient and Kennedy’s class III. Niarchou et.al 27 
and Shah et.al, 28 reported that there was no significant 
relationship between the gender and patient’s diagnosed 
with Kennedy’s class III situation.

According to our study, it was seen that males were 
more commonly diagnosed with Kennedy’s class III 
than female subjects. Similar results were reported by 
Niarchou et.al, but the studies reported by Sapkota et.al 
29 and Caldas et.al 30 reported dissimilar results saying 
that female subjects were more commonly diagnosed 
with Kennedy’s class III than male patients. 

In our study, it was seen that the most common age 
group to be prevalent to class III situations were 50-59 
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years. But, the studies reported by Abdel et.al 31 reported that young individuals between 30-40 years were more 
commonly diagnosed with Kennedy’s class III and a statistical relationship was seen. 

Further studies on the topic could involve larger sample size, treatment modalities and location could be multi-
centre. 

Figure 1: Bar graph showing the age distribution among patients diagnosed with Kennedy’s class III in 
upper arch. X axis represents the age distribution while Y axis represents the count of patients. Highest 

number of patients seen between 50-59 years (26.7%) followed by 40-49 years (25.3%)

 
Figure 2: Bar graph showing the gender distribution among patients diagnosed with Kennedy’s class III in 
upper arch. X axis represents the gender distribution while Y axis represents the count of patients. Highest 



5902      Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4

Kennedy’s class III in upper arch was diagnosed in Males (53.8%) followed by female subjects (46.2%)

Figure 3: Bar graph showing the association between age group and Kennedy’s class III in upper arch. The 
X axis represents the Kennedy’s distribution between the age groups while the Y axis represents the count 
of patients. Blue represents 19-29 years, red - 30-39 years, green - 40-49 years, orange - 50-59 years, yellow 
- 60-69 years, light blue-70-79 years, pink - 80-89 years and purple- 90-99 years. Chi-square test was done 

and association was found to be statistically signifi cant. Pearson’s chi-square value: 8265.301,DF:2, p value: 
0.000 (p<0.005), proving 50-59 years old were commonly diagnosed with Kennedy’s class III. 

Figure 4: Bar graph showing the correlation between gender and Kennedy’s class III in upper arch. The 
X axis represents the Kennedy’s distribution between the gender while the Y axis represents the count of 
patients. Red represents male subjects, blu - female subjects, green - transgender. Red represents male 

subjects, blue- female subjects, green - transgender. Chi-square test was done and the association was found 
to be statistically signifi cant. Pearson’s chi-square value: 48.054,DF:2, p value: 0.000 (p<0.005), proving 

males were more commonly diagnosed with Kennedy’s class III. 
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Conclusion

Within the limits of the study, the prevalence rate of 
Kennedy’s class III situation in the upper arch was found 
to be 62.4% where the most prevalent age group was 
found to be 50-59 years with more male predilection. 
There was a significant association between age, gender 
and Kennedy’s class III.
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Abstract
The aim of the present study was to retrospectively analyse the prevalence of intra-alveolar and trans-
alveolar extraction of mandibular third molars in patients at Saveetha Dental college. Retrospective data 
of 1747 patients was obtained and segregated. The inclusion criteria included 18-90 years are group, 
underwent extraction and visited between June 2019 to April 2020. Once the data was obtained it was 
statistically analyzed using SPSS by IBM version 20. The most commonly used method of extraction was 
the conventional technique (90.8%) comprising the majority whereas the trans alveolar method comprised 
(9.2%). A high association and significance was noticed between the age of the patient and type of extraction 
performed( P= 0.000)Extraction being one of the most common dental procedures that is being done, it is 
important to approach the same with the adequate and appropriate technique to prevent further complications 
as a result of the procedure
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Introduction

There are various situations in which intervention 
from an oral and maxillofacial surgeon is required.1–5 
. However before treatment planning there are various 
factors to be considered such as systemic health67. 
Before attempting a procedure a comprehensive view 
on the same and disposal is required 8 Extractions are 
routine procedures in dental surgery.9 Within the last 
few decades there has been an increase in the need for 
the same due to poor oral health, changing habits10 
and oral hygiene practices.11–13 Traditional extraction 
techniques use a combination of severing the periodontal 
attachment, luxation with an elevator, and removal 
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with forceps. If the elevator fails to cause noticeable 
separation of the tooth from the socket, the forceps 
accomplish the work through intermittent apical and 
lateral forces 14,15. The development of many surgical 
techniques when systemic effects 11,16 are considered 
and newer designs of instruments for the procedure 
as well as administration of local anesthesia 17,18has 
enabled the practitioners to carry out extractions with 
lesser complications. 

But even now extraction of third molars can be an 
unpleasant procedure for patients and fear and anxiety19 
are major ruling factors in the same and dentists 20–22, 
due to the wide anatomic variance of the teeth and 
poor access and visibility23, than for other groups of 
teeth.There is a certain level of pain perceived while 
administration of local anaesthesia 24.Although there 
are recent approaches to reduce the pain and treat the 
pain 21,25.26 As root fusion is common in these cases, 
the extraction of the lower third molars can be more 
difficult than the extraction of the other molars of the 
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human dentition. There are various complications that 
can result from Mandibular third extraction 27,28 and thus 
the technique for the procedure should be adequately 
chosen and executed with precision. It is important 
to take a comprehensive approach towards the same 
while keeping the medical history as a very important 
determinant for treatment planning.29–31

The two widely used are the transalveolar technique 
and the conventional technique. In conventional 
technique (also known as forceps,traditional or intra-
alveolar technique), the tooth is extracted just like any 
other tooth in which an elevator to raise the mucosal 
tissue, severe the periodontal attachment and luxate 
the tooth within its bony socket and removed with 
the help of forceps and 32. This technique can be 
followed when the tooth has reached the occlusal plane. 
Transalveolar extraction involves the removal of an 
impacted mandibular third molar often with the minor 
drilling of bone and sectioning of the crown under 
local anesthesia. 33However the complicated rate with 
transalveolar extraction is much higher and there is an 
increased amount of postoperative pain that is produced 
to the patient.33 It is important to place patient care at the 
focus for a practitioner. The aim of the study is to assess 
the Prevalence of transalveolar versus conventional 
technique in the extraction of lower third molar.

Materials and Methods

The present study involved a total of 1747 patients 
that underwent extraction of Mandibular third molar 
teeth. These included teeth that were extracted with 
forceps extraction and transalveolar extraction. The study 
was performed in a university setting at Saveetha Dental 
College and Hospitals. Thus the data obtained from the 
patients is of the same geographic location and ethnicity. 
The ethical approval for collection of retrospective 
data from the dental patient management archives 
was obtained from the Institutional Ethics Board. IRB 
Approval No: SIHEC/2020/DIASDATA/0619-0320).

The period of the study was between June 2019 
to April 2020. Once the data was collected the same 
was verified by using photographs by two external 
reviewers who were blinded on the hypothesis from the 
present study. This was done to eliminate the chances of 
sampling bias. Before the commencement of the study 
a clear well defined inclusion criteria was defined. The 

inclusion criteria included that:

· Patients should have visited Saveetha Dental 
College during the study period. 

· Patient has been treated by a resident of Saveetha 
Dental College, either an undergraduate or postgraduate 
student. 

· Should have undergone extraction of Mandibular 
third molar with forceps or with transalveolar method 

· Should have been within the age group of 18-90 
years

Out of the study population that was chosen for the 
study there was no segregation process, as this would 
result in sampling bias. The data segregation was done 
according to various parameters such as speciality of 
clinic in which patient was treated, age of the patient, 
gender of the patient etc.

The data that was then tabulated was reviewed by 
an external reviewer and screened for internal validity of 
the study. The data was then exported to SPSS Software 
by IBM Version 20 for Statistical Analysis. Descriptive 
statistics was performed followed by Correlation tests to 
see any kind of correlation or taken in the present study. 

Results and Discussion

In the present study out of the total of 1747 that were 
included as part of the study population who underwent 
extraction of their third molar teeth, there was almost 
an equal gender predilection with males at 49.2% 
and females at 50.8%. The mean age of the patients 
undergoing extraction of their Mandibular third molar 
teeth is 41.84 plus or minus 14.47 years.

Out of the total extractions that were performed most 
were of tooth number 38,(51.7%) and 48.3% were tooth 
number 48. On the basis on the morality of treatment 
that was done, the major share was by conventional 
extraction (90.8%) whereas a smaller portion was by 
transalveolar approach (9.2%)

Maximum number of extractions were performed in 
patients between the age group of 18-30 years (27%). In 
the analysis of gender and the treatment modality that they 
have undergone it is observed that males tend to undergo 
a higher number of transalveolar extractions(52.1%) 
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whereas females tend to undergo a higher number of conventional extractions (51.1%). There was no statistically 
signifi cant association that was observed between the tooth to be extracted and the type of extraction that is followed 
for the same. Although there was a highly statistically signifi cant Correlation that is observed between age and the 
type of extraction that is performed. (p= 0.000). Out of the total transalveolar extractions that were performed 133 
of them were from impacted third molars while the rest were due to ankylosis, fracture of tooth, attempted forcep 
extraction etc. Out of the total 161 transalveolar extractions that are seen, 40% were seen in the age group of 31-43 
years whereas 27.4% of the total forcep extractions are seen in the age group of 18-30 years.

GRAPH 1: Represents the distribution of the teeth undergoing extraction with tooth number in the x axis 
and number of teeth extracted in the y axis. It is understood that mandibular left third molars (38) undergo 

extractions more often that mandibular right third molars(48).
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GRAPH 2: Represents the frequency of the different types of extractions performed with the type of 
extraction in the x axis and number of procedures in the y axis. Forceps/elevator extraction constitutes 90.8 

%of all extractions performed which is greater than transalveolar for mandibular third molars

GRAPH 3: This bar chart represents the frequency of males and females who have undergone extraction 
with the gender in the x axis and number of patients in the y axis. It shows that both genders have 

undergone almost similar number of extraction.
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GRAPH 4: This Bar Chart shows the association between age of the patient and type of extraction. X axis 
denotes the age of the patient and Y axis denotes the number of patients. The blue colour represents forceps 

extractions and green colour represents the transalveolar extractions. Maximum number of extractions 
were performed between 18-30 years, Maximum trans alveolar extractions between 31-40 years and 

Maximum forceps extractions between 18-30 years. Chi square test was done and association was found to 
be signifi cant. Pearson Chi Square Value= 39.379, df=6,p=0.00(<0.05), hence statistically signifi cant, proving 

younger individuals more often undergo extractions of mandibular third molars,

Graph 5: Bar graph shows association between type of extraction and the gender of the patient. Gender 
is plotted on the x axis and the number of patients is plotted against the y axis. Forceps extraction is 

represented by blue and transalveolar type of extraction is represented by green. It is observed that forceps 
extraction is performed more commonly in females whereas transalveolar type of extraction is performed 

more commonly in females. However there is no statistical signifi cance for this association , Chi Square Test, 
Value=0.640,df=1,p=0.4(>0.05)
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It is surprising that the amount of literature 
available towards the conventional type of extraction 
for Mandibular third molars is insufficient. This is the 
first of its kind study where the treatment modalities is 
compared for third molar.Although there is an increased 
amount of complications results from these procedures34

When the age group of the patients who underwent 
extraction of their third molars, it was observed that it 
was performed between the age group of 18-90 years, 
and the mean age group to undergo extraction is 41.84 
years. Maximum number of extractions were performed 
between the age group of 18-30. There are various 
reasons for this particular aspect of the study. One of 
the most common reasons would be the progression and 
development of caries in an earlier age group as reported 
by Marthaler et al 35. It is also to be remembered that this 
age group is prone to the eruption phases of Mandibular 
third molar teeth. However with evolution and recent 
changes in habits there has been a change in overall 
eruptive patterns in relation to dentition as such. Although 
it is expected that an older age group would have a 
greater count on extractions due to periodontal status, 
however in the present geographic location it is more 
prevalent in younger patients. There is also Prevalence 
of aggressive periodontitis 36,37 in this age group which 
could be attributed to the reason for extraction. Out of 
the total transalveolar extractions, most of them were 
performed within the age group of 31-44 age group. 
Although the ideal age reported by Al-Angudi et al 38is 
19-26 years, there could be an occurrence of trauma or 
any other attributed factors in the current population 
which could result in the same. There is no literature 
evidence on occurence of ankylosis and hence further 
studies are to be done to evaluate the same to ease the 
process for both clinician and the patient undergoing the 
same. 

The most commonly performed type of extraction 
is conventional method as opposed to transalveolar 
method. It is to be noted that a more conventional type 
of extraction is to be done for Mandibular third molars 
to prevent the occurrence of various complications and 
pain that is associated with transalveolar extraction. It 
is important to tackle the entire clinical practice with a 
patient oriented approach and the patient should be the 
centre of priority. It is evident from the above discussion 
that extraction by conventional method would leave the 

patient far less painless and the chance of development of 
postoperative complications is also limited while using 
this technique. Thus further awareness programmes and 
studies are to be done to ensure better patient care and 
operatory comfort ability as well. 

The limitations of the present study included that it 
is geographically isolated and single centered. There is 
no ethnic grouping that is performed in the study, this 
could influence the results of the study as the pattern 
of impaction is different in populations of different 
ethnicity. 

Conclusion

Extraction being one of the most common dental 
procedures that is being done, it is important to approach 
the same with the adequate and appropriate technique 
to prevent further complications as a result of the 
procedure. Within the limits of the present study, simple 
forcep type of extraction is performed more frequently 
than transalveolar for lower third molars. Further multi 
centered studies are to be performed to assess the 
approach in various parts of the world and to bring about 
a concrete clinical practice guideline which would help 
the members of the dental fraternity as well as provide 
a better experience for the patients undergoing the 
procedure. 
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Abstract
Health is a state of complete physical, mental and social well being of an individual and not merely the 
absence of disease or immunity status of an individual. An unhealthy diet is proven to implicate many risk 
factors for the incidence of oral diseases. Thus, there are various health education programs to educate 
people on the importance of a proper healthy diet, thereby reducing the incidence of oral diseases prevailing 
because of an unhealthy diet. Thus, this survey was done to evaluate the awareness of people towards 
maintaining a proper healthy diet. This study was done to check the awareness of people towards the risk 
factors and impacts of fast food on the oral health status of a person. This is a questionnaire based survey. 
An online questionnaire was shared among 100 dental students in Chennai. Based on the answers from 
the survey, the data was compiled and analyzed and based on the results of the survey, the responses were 
analysed through statistical analysis software SPSS version 20.0. The results of the study showed that 90% 
of the individuals who took part in the survey consumed fast food, out of which 78% of them were non-
vegetarians. 91% of them were aware of the complications of having an unhealthy diet and what risk factors 
it possessed to the oral health of an individual. 40% of the individuals consume fast food at least once a 
week. 77% knew the causative reasons for the incidence of dental caries in an individual. Within the limits 
of the study, the study results showed that most individuals who took part in the survey consume food from 
fast food and they weren’t aware of the impacts of unhealthy nutrition and bad hygiene measures. This 
survey had created an impact on the individuals by educating them on the benefits of having a healthy diet 
and proper hygiene.

Keywords: Fast food; balanced diet; health; non-vegetarians; oral hygiene; dental caries.

Type of study: original article

Introduction

Health has been falsely perceived by many people 
in the society.1 Health has been merely understood as 
“ a state of complete physical, mental and social well-
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being of an individual and not merely the absence of 
diseases and having a good immunity status”1 There are 
many causes for the prevalence for diseases in man, but 
fast food consumptions is one of the major risk factors 
are increasing the prevalence of diseases associated 
with oral cavity and systemic diseases in man2. There 
are various programs for spreading the awareness on 
the prevention of oral diseases like for the maintaining 
a healthy diet and preventive measure like fluoride 
prophylaxis, periodic dental checkups, group camps 
and other sessions for creating the awareness for oral 
hygiene and secondary prevention programs3 
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The prevention for the prevalence of oral 
diseases involves proper education on oral hygiene 
awareness and spread of its awareness to the schooling 
population4,5. The term ‘bio nutrition’ means important 
interaction between diet, nutrient status, genetic and 
general development of an individual6. Bionutrition 
emphasizes the role of maintaining proper health status 
and preventing pathologic condition by reducing the 
prevalence by preventive measure implementation in 
a society7. There is always a unique relationship that 
exists between a healthy balanced diet and health status 
of an individual8.

Fast food consumption is one of the major sources 
for the spread or aggravation factor for diseases and 
malnutrition among people. High fat diet which is the 
most prevalent food served in fast food joints is one of 
the major factors for the incidence of systemic diseases 
and coronary heart diseases in an individual10.

Improper intake of various nutrients can lead to 
many disorders involving many systems in the body. It 
is one of the major causes for the incidence of caries in 
the oral cavity. Lesser protein intake causes atrophy of 
lingual papillae, and degeneration of tissues9. Insufficient 
supply of lipids can lead to swelling to tissues and glands 
eg:parotid. Lesser carbohydrate is the major cause of the 
incidence of plaque, periodontal diseases and caries in 
the oral cavity10,11. Decreased vitamin and mineral intake 
is one of the causes for cases of enamel hypoplasia, tooth 
erosion. swelling of the tongue, papillary atrophy, and 
surface ulceration are possible in case of micronutrient 
deficiencies12. Thus, it is important to maintain healthy 
and a balanced diet. 

The association between diet and oral cancer is 
very high13. Having a bad diet habit and increased 
consumption of canned and food with increased 
preservative content is one of the major causes for the 
incidence of potentially malignant lesions and malignant 
lesions in the oral cavity14. The National Cancer Institute 
and the American Cancer Society have established some 
prudential dietary recommendations for the choice of 
food,

● Maintain a Desirable Body Weight,

● Eat a Varied Diet,

● Include a New Variety of Fruits and Vegetables 
in the Daily Diet,

● Consume a Greater Quantity of Foods Rich in 
Fibre,

● Decrease the Total Intake of Fats (30% Less 
Than the Total Calories),

● Limit the Consumption of Alcohol,

● Limit the Consumption of Salted Food or Food 
Preserved With Nitrate (15)

Thus, this survey was done to create an awareness 
to the society and the dental students on the impacts 
fast food has on the health of an individual. Thus, this 
study has been done to describe the relationship between 
healthy eating habits and the oral health status of an 
individual.

 Materials and Methods 

This study was an online survey based study. 
An online questionnaire based survey was done and 
circulated among 100 people in chennai. The study was 
conducted for a period of one month and no animal testing 
was required for the study. The questionnaire consisted 
of 10 questions which were based on the awareness of 
the importance of the impact of fast food on oral health. 
The responses of the survey were tabulated with the use 
of excel sheets. The analysis of the responses was done 
with the help of a statistical software SPSS version 20.0. 
The dependent variables of the study were age, sex, 
occupation and the independent variables were stature 
and height. The analysis of data was done with Pearson 
correlation from the answers based on the questionnaire.
the answers compiled were entered and the results based 
on the answers were evaluated.

Results and Discussion

The observations of the study showed that 90% 
people consume fast food of various types in which 
78% of the population was non-vegetarian. 40% people 
consumed fast food at least once a week (Figure 1). 
Most of them (91% ) were aware of the impacts of fast 
food on the health of an individual (Figure 2). 84% of 
the people who took part in the survey are also aware 
of the complication of having an unhealthy diet. 77% 
of the people who took part in the survey were aware 
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of the causative factors of the incidence of dental caries 
(Figure 3).

The association between age and the frequency of 
fast food consumption was analyzed. Age group between 
20-30 years consume comparatively more fast foods than 
the other age group people. Chi square test was found to 
be statistically significant as p=0.031 (p<0.05). Hence, 
proving that individuals who consumed fast food once 
a week, daily and more than once a week were more 
prevalent among 20-30 year age groups than the other 
age groups (Figure 4).

The association between gender and the frequency 
of fast food consumption was made and was observed 
that there was no relation between them. Among both 
the genders, male participants consume fast food more 
frequently such as daily, more than once in a week, once 
in a week than females. Chi square test was done and 
was found to be statistically not significant. Pearson 
Chi square test, p=0.072 (p>0.05) hence statistically 
not significant, indicating male participants showed 
more frequency of increased fast food consumption than 
females (Figure 5).

The association between age and the awareness 
of the causes of dental caries was analyzed. Among 
the various causes of dental caries and related dental 
problems, the 20-30 years age group are more aware 
of the causes of dental caries than other age categories. 
Pearson Chi square test, p=0.01 (p<0.05) hence 
statistically significant association indicating people 
between the age group of 20-30 are more aware of the 
causes of dental caries than the young and aged groups 
(Figure 6).

Diet is important for maintaining the oral health of 
an individual. Fast food is one of the major sources for 
unhealthy food and lack of hygiene in certain food joints 
that can lead to impacts on the oral health of a person16,17 

The survey showed that most of the people consumed 
food from fast food joints and this alerts the people on 
the risk factors and the importance for the maintenance 
of body health.18,19 Most of the population who took 

part in the survey were non-vegetarians and they had 
exhibited lesser frequency of increased body mass index 
(BMI), total cholesterol levels, etc20,21. this shows that a 
vegetarian diet has lesser impacts to the body health.20

Nutrition should be given the most priority when 
food is consumed by a person. It has also been proven 
that most fast food joints don’t give the utmost attention 
to the nutrition required for the body and have higher 
concentration of fat in the food14. This study shows that 
people give more importance to taste when compared 
to the nutritive status of the food consumed13,23. This 
corrective thought has to be implicated in the minds 
of the people consuming an unhealthy diet. From this 
study, it has been proved that higher frequency of people 
consume fast food for the taste it possess24,25. They 
showed an increased incidence of caries in multiple teeth 
in the oral cavity, where as there was a lesser frequency 
of caries in the population with proper maintenance 
of health and hygiene26,27. This study has shown that 
40% of the population that had taken part in the survey 
consume fast food and 56% consumed fast food with a 
frequency of at least once a week.

The presence of malnutrition is seen in unhealthy 
nutrition cases in a person28. Increased sugar and salt 
content in an individual diet causes an increase in the 
incidence of caries in the oral cavity29. But the incidence 
isn’t mainly because of malnutrition but also due to a 
sedentary lifestyle and incidence of personal habit like 
smoking, alcoholism and unhealthy diet which contribute 
to the maintenance of body health status30.

This study was a unicentered study where the 
unclear data were excluded and a different set of data was 
included. Thus, there are increased studies and summits 
conducted to spread the importance and the spread of 
knowledge for the importance of maintenance of oral 
health and its education to the respective population. 
This leads to a spread of awareness among people on 
maintaining good oral health and reducing the incidence 
of dental caries and other disorders in the oral cavity due 
to lack of proper nutrition and proper hygiene.
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Figure 1: Pie chart showing percentage distribution of frequency of fast food consumption. 4.2% of the 
population consume fast food daily (blue colour), 42.1% consume more than once a week (red colour), 40% 

consume at least once a week (green colour) and 13.7% consume fast food rarely (orange colour).

Figure 2: Pie chart showing percentage distribution of awareness on the impacts of fast food consumption. 
78.9% of the individuals who took part in the survey were aware (blue colour) of the oral complications and 

21.1% were not aware (red colour).
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Figure 3: Pie chart showing percentage distribution of the major causes of dental caries in an individual. 
8.4% thought poor dental hygiene was the cause (blue colour), 7.4% thought poor diet was the cause (red 

colour), 3.2% thought malnutrition was the cause (green colour), 3.2 thought the incidence of systemic 
disease was the major cause (orange colour), 77.9% thought all the reasons (yellow colour) described caused 

dental caries.

Figure 4: Bar chart shows the association between age and the frequency of fast food consumption. The X 
axis represents the frequency of fast food consumption among different age groups and Y axis represents 

the number of responses. Age group 20-30 years consume comparatively more fast foods than the other age 
group people. Chi square test was found to be statistically signifi cant, p=0.031 (p<0.05). Hence, proving that 
individuals who consumed fast food once a week (green), daily (blue) and more than once a week (red) were 

more prevalent among 20-30 year age groups than the other age groups.
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Figure 5: Bar chart shows the association between gender and the frequency of fast food consumption. 
X axis represents gender and Y axis represents the number of responses. Among both the gender male 

participants consume fast food more frequently such as daily (blue), more than once in a week (red), once 
in a week (green) than females. Chi square test was done and was found to be statistically not signifi cant. 
Pearson Chi square test, p=0.072 (p>0.05) hence statistically not signifi cant, indicating male participants 

showed more frequency of increased fast food consumption than females.

Figure 6: Bar chart shows the association between age and the awareness of the causes of dental caries. 
X axis represents age and Y axis represents the number of responses. Among the various causes of dental 

caries and related dental problems the 20-30 years age group are more aware of the causes of dental caries 
than other age categories. Chi square test was done and was found to be statistically signifi cant. Pearson Chi 
square test, p=0.01 (p<0.05) hence statistically signifi cant indicating people between the age group of 20-30 

are more aware of the causes of dental caries than the young and aged groups. 

Conclusion

Within the limitations of the study, most people 
consume food from fast food joints and they are not much 

aware of the impacts of unhealthy nutrition and oral 
hygiene practices. This survey has added knowledge and 
created an awareness of the importance of oral health and 
nutrition upon consumption of fast foods. Hence to have 
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a better oral health and to maintain good oral hygiene it 
is not enough if we brush or floss adequately. Instead it 
is necessary to avoid frequent consumption of fast foods 
to prevent the damaging dental reactions caused by them 
and its consumption should be kept under control as 
complications arise only if it is consumed often. Thus 
we conclude that there is a strong association between 
frequent fast food consumption and oral health and 
hygiene among the population.
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Abstract
To evaluate the prevalence of difficult extractions in different age groups. A retrospective study was done 
in an institutional setting. The data was retrieved from the college’s patient records. All the patients who 
underwent transalveolar extractions were included in this study at a given time frame from june 2019 to 
march 2020. The patients’ age, gender and method of extraction were retrieved and tabulated. The data was 
then analyzed using a software (SPSS). A total of 291 patients were involved in this study,majority of the 
patients belonged to the 31-40 years age group, 160 patients being male and the remaining 131 being female 
patients. Most difficult tooth which was commonly encountered during extraction was lower mandibular 
third molars. Lower third molars are one of the most difficult teeth to be extracted, an increased number of 
cases were seen in the 31-40 years age group, hence a better approach and skill to be trained in extracting 
lower third molars can be done in order to avoid further complications. 
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Introduction

Tooth extraction may represent one of the first 
oral surgery acts that a young dentist will face at the 
beginning of his/her career1,2 .Exodontia is one of the 
most common procedures performed in oral surgery.
Complications, unexpected clinical episodes in 
respect to regular operative procedures under normal 
circumstances, can increase morbidity.Prevention is 
one of the best ways of avoiding future complications. 
Therefore, it is fundamental that the clinician is able 
to evaluate the whole spectrum of complications and 
their implications.Complications can be wide ranging: 
from common ones like dry sockets or root fractures to 
uncommon and serious ones like displacement of a root 

fragment into the maxillary sinus and its consequent oro-
antral fistula.Tooth extraction is a surgical procedure and 
several complications may arise directly connected to the 
operator’s actions. Fracture of the alveolar bone is one 
the most frequent complications during tooth extraction.
Incorrect hand movements can increase the possibility 
of tooth apex fracture.The breakage of basal bone or 
lower jaw dislocation, swelling, edema and bleeding are 
all complications related to the extraction procedure3,4,5 
.Transalveolar extraction method is the surgical 
technique which is employed for recovering roots that 
were fractured during routine extraction of teeth which 
could not be extracted by the routine closed methods for 
a variety of reasons.This method involves the reflection 
of a full thickness muco-periosteal flap, cutting of the 
bone obstructing the removal of the tooth and if required 
sectioning of the roots and then removal. Postoperative 
complications commonly include haemorrhage ,pain 
,swelling. 6,7,8.The aim of this study was to evaluate the 
prevalence of difficult extractions in different age groups

Materials and Methods

A retrospective study was conducted in an 
institutional setting. The ethical clearance was received 
from the institution’s ethical committee. The study 
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involved all patients who had undergone difficult 
extractions in a given time frame. 

Selection of subjects:All patients who had undergone 
difficult extractions were considered in this study. The 
time period of choice was from june 2019 to march 
2020. A total of 86000 patients records were reviewed 
and analyzed.There were three people involved in this 
study- the guide,reviewer and researcher. All available 
data was collected and sorted.

Data collection:The patient’s details were retrieved. 
Data regarding the patient’s age, gender and treatment 
done were considered for this study. Cross verification 
of the data was done by the second reviewer, to avoid 
any missing or repetitive data. The data was manually 
retrieved and tabulated in excel and sorted.

Inclusion criteria:All patients who underwent 
transalveolar extractions were considered in this study. 
All age groups were considered.

Exclusion criteria:Patients with incomplete records 
were removed from the study. Repetitive entries were 
also excluded.

Statistical analysis:The tabulated data was analysed 
using SPSS software( IBM SPSS statistics 260). The 
method of analysis used was “chi square test”. The 
analysis was done between age and type of treatment 
done.

Results and Discussion

Out of the 291 patients included in this study, the 
age group in which most difficult extractions were 
done in belonged to 31-40 years ( 35.4%) followed 
by 21-30 years age group(29.9%), followed by 41-
50(18.9%) years age group( as seen in Figure 1). The 
most common teeth to undergo transalveolar extractions 
was found to be 48 (28.5%) , followed by 38(25.4%), 
followed by 36(1.7%) (as explained in Figure 2). The 

difficult extractions were more prevalent in males 
(55%) than females (45%) (as explained in Figure 
3). On finding the correlation between age and tooth 
number,it was found that in the 31-40 years age group 
the most commonly encountered teeth during difficult 
extractions was lower wisdom teeth( as shown in figure 
4). On finding a correlation between gender and tooth 
number it was found that female patients encountered 
more difficult extraction experience with respect to 48 
than 38, on the other hand male patients encountered a 
difficult extraction experience irt 38 than 48( as shown 
in Figure5).

Tooth extraction requires controlled force and 
fineness for atraumatic extractions. Various instruments 
and techniques have been described to aid atraumatic 
tooth extraction. According to a study conducted by 
kautto, the mean age of occurrence of extraction was 
found to be 36.4 years9,10,11.Our present study also 
goes in accordance with this study with a prevalence of 
difficult extractions in the 31-40 years age group. Various 
studies state that lower wisdom teeth have an increased 
tendency to go for open methods of extractions12,13,14. 
Our present study also goes in accordance with the 
study mentioned above ,having an increased number 
of patients undergoing difficult extractions in relation 
to lower wisdom teeth.Pain, inflammation, and trismus 
are typically observed in the postoperative period after 
mandibular third molar extraction15,16,17 .factors that 
may affect pain include the surgeon’s experience18,19,20. 
Majority of the cases were seen in male patients more 
than female patients.Gender is one of the predictors of 
difficulty of impacted third molar surgery21,22,23.There 
is a statistically significant relation between gender 
and surgical duration which was also noted in the study 
undertaken by Susarla and Dodson24 .Side of third molar 
tooth also has statistical significant correlation with 
surgical duration. This is mainly due to the advantage 
of right handed surgeons, which makes it easy to retract 
cheek and elevate the tooth while extracting.25.
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Figure 1: this pie chart depicts the different age groups who underwent transalveolar extraction. The age 
group between 31-40 years shows the most cases of transalveolar extraction.( dark green in color,35.4%).

Figure 2: this pie chart depicts the teeth undergoing transalveolar extractions. Lower wisdom teeth were 
shown to be the most cases undergoing transalveolar extraction. Purple color depicts 38(25.4%),Grey 

depicts 48(28.5%).
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Figure 3: This pie chart depicts the gender distribution in transalveolar cases. A male predilection was seen 
in this study. Blue color depicts male patients(55%), red color depicts female patients (45%).

Figure 4: The bar graph depicts the correlation between age and transalveolar extraction.
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X axis represents age, Y axis represents tooth number.This bar graph depicts that transalveolar extractions were 
prevalent in the age group 31-40 years,and the tooth involved in this age group was found to be lower third molar 
teeth( 38 purple in color and 48 dark green in color). chi-square test was done p value is 0.38(p>0.05), it is not 
statistically significant. 

Figure 5: This bar graph depicts the correlation between gender and transalveolar extraction.

X axis- gender,Y axis- tooth number.This graph 
depicts that the majority of female patients underwent 
transalveolar extraction in relation toTooth 48,male 
patients underwent transalveolar extractions in relation 
to Tooth 38..chi-square test was done p value is 0.716, it 
is not statistically significant.

Conclusion

In this study we evaluated the prevalence of difficult 
extractions in different age groups.Transalveolar 
extraction method is the surgical technique which is 
employed for recovering roots that were fractured during 
routine extraction of teeth which could not be extracted 
by the routine closed methods for a variety of reasons.
This method involves the reflection of a full thickness 
muco-periosteal flap, cutting of the bone obstructing 
the removal of the tooth and if required sectioning of 
the roots and then removal. Difficulty of extractions not 

only depend on the state of tooth but also the experience 
of the surgeon. An emphasis on good treatment planning 
and sharpening of skills can make extractions more 
easier to perform.
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Abstract
Impaction is the cessation of eruption or failure of a tooth to erupt caused by a physical barrier in the 
eruption path, abnormal positioning of tooth and loss of space are other impediments.The rising incidence 
of impacted teeth and their influence on the dental arches have long been of concern to the oral maxillofacial 
surgeons.The aim of the study is to evaluate different types of Mandibular pathologies associated with 
impacted third molars. This was a retrospective study conducted in the Department of Oral and Maxillofacial 
Surgery in Saveetha Dental College, Chennai . A total of 470 cases ranging in the age from 18 years to 45 
years with the diagnosis of Impacted mandibular third molars were considered for this study. Data were 
analysed using IBM SPSS statistics.This study showed vertical impaction and mesioangular impaction were 
most frequently involved in the formation of cystic lesions among which vertical impaction occupied (1.7%) 
and mesioangular impaction (0.2%).Tumors with 0.6% are associated with vertical impaction of mandibular 
third molar followed by mesioangular and distoangular impactions.Within the limitation of the study,we 
observed that there exists a significant incidence of Pathologies associated with impacted mandibular third 
molars . 

Keywords: Cyst,impactions,mandibular third molars,tumors. 

Type of Manuscript: Original article

Introduction
Most common pathologies associated with third 

molars are Caries of impacted teeth or adjacent tooth, 
molar root resorption,periodontal bone loss of adjacent 
tooth and odontogenic cysts and tumors1. Impacted 
third molar is a Universal problem which may be on 
an increased prevalence.Most epidemiological studies 
do not distinguish between the prevalence of one or 
two or more impacted third molars .The figures vary 
with different populations worldwide. The proponents 

of prophylactic removal of the third molar have 
used this position of possible pathologies that can be 
associated with the third molar teeth as evidence of 
early removal.Impacted mandibular third molars are 
common complaints among patients seen in the oral and 
maxillofacial surgery department2 . Dentistry comprises 
practices related to oral cavity. Oral diseases are a major 
problem among the general population and there are 
various procedures carried out to prevent and treat them3.
During dental treatment, anxiety and fear have been said 
to enhance pain during dental treatment. It may disturb 
patient’s compliance during treatment resulting in poor 
dental and oral health4 . 

Materials and Methods
Study setting and Data collection:

This retrospective study was conducted by collecting 
records of 86,000 patients from June 2019- April 2020 
who had reported to Saveetha Dental College for 
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treatments. Patients reporting to the Department of Oral 
and Maxillofacial Surgery having mandibular impactions 
with pathologies were diagnosed and its treatment with 
surgical removal of the offending tooth were shortlisted 
from the main records based on the inclusion/exclusion 
criteria.So final sample,which contains 470 patients 
were enrolled for the study. Ethical committee approval 
for this study was obtained from the Institutional Ethics 
Committee with the following ethical approval number. 
SDC/SIHEC/2020/DIASDATA/0619-0320. 

Sampling :

The study population included patients who 
underwent treatment for having mandibular impactions 
with pathologies Saveetha Dental College by means of 
Systematic Sampling. 

Inclusion Criteria- Patients of all age groups and 
gender with impacted mandibular third molars with 
diagnosis of having mandibular impactions with 
pathologies were included.

Exclusion Criteria- Patients with impactions without 
any pathologies,and common dental problems were 
excluded from the study.

Duplicate patient records and incomplete data were 
excluded. Datas were reviewed by an external reviewer. 
Totally, n= 470 patients were included.Demographic 
data such as the patient’s age, gender and pericoronitis, 
pericoronal abscess were also recorded. 

Data Analysis:

The data obtained were tabulated in Microsoft Excel 
2016 ( Microsoft office 10) and later exported to SPSS 
(Statistical Package for Social Sciences) for Windows 
version 20.0, SPSS Inc, Chicago IU, USA) and subjected 
to statistical analysis. Chi-square test was employed with 
a level of significance set at p<0.05. 

Results and Discussion
Position of mandibular third molar in relation to 

presence or absence of cysts: In 6 vertical impaction, cysts 
were present likewise in 1 mesioangular,1 horizontal 
impaction cysts were present but in contrast , no Cysts 
were associated with distoangular impaction.Position of 
mandibular third molars in relation to presence or absence 
of tumors.In our study we found that tumors associated 
with impacted mandibular third molars were common 
in vertical impaction,Mesio angular,and horizontal with 

no incidence in disto angularly impacted teeth. This 
study showed that vertical and mesioangular impactions 
were the most frequent in causing cysts, mesioangular 
being 0.5% and vertical impaction accounted for 1.7% 
and 0.6% of tumors were associated with the vertical 
impaction and then mesioangular and distoangular 
respectively. The distribution of age,gender,teeth 
number and position of tooth and their association with 
the formation of cysts and tumors and their statistics 
were depicted in [figures 1,2,3,4,5,6,7,8].

Third molars are usually the last tooth to erupt 
and most commonly impacted tooth5. The associated 
pathologies with third molar teeth may be clinically 
evident or hidden. When hidden, patients will frequently 
present vague complaints such as headache, pressure or 
pain that is not readily attributable to the teeth6. Painless 
dental extraction is the most common procedure carried 
out by dentists, and it is a common model for evaluating 
the efficacy of analgesics and anti inflammatories for 
acute dental pain relief7. 

Pain has been described to be commonly associated 
with the third molars ,however vague complaints may 
confuse the clinician leading to the misdiagnosis. 
Impacted third molar teeth have been reported to be 
common in the second and third decades of life .Surgical 
alterations in the position of the bony facial skeleton will 
inevitably affect the soft tissues8. 

The high female predilection reported may be due 
to difference in between the growth curve of males and 
females. Male jaws continue to develop during the period 
of eruption of third molars therefore creating more space 
for the third molar eruption while females of jaws cease 
to grow during the same time.Botulinum, is a protein and 
lethal neurotoxin and is one of the most potent biological 
substances known which is used in bioterrorism as well . 
It is the first toxin used for therapeutic purposes9. 

Patients having dental fear tend to go to the dentist 
only when they experience pain, thereby increasing the 
chance of fear , that their visit to the dentist will involve 
pain. This, in turn, results in exacerbation of their 
anxiety. It was found that dental anxiety was ranked fifth 
among the most 

commonly feared situations10 . Dental caries have 
been regarded as the most common dental disorder 
affecting the third molars because most of them will be 
malpositioned. Root resorption of the second molar tooth 
occurs as associated pathology of impacted third molars. 
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Sometimes dental follicular tissues can be confused with 
odontogenic tumors by the clinicians. Those patients 
who were surgically treated for their impacted teeth 
emphasising the need for histopathological examination 
of curretted tissue from the extracted socket if any 
suspected lesions/pathologies were present. The currected 
soft tissue was sent for histopathological examination. 
Pharmacological agents have also been used in the 
recent past as adjuvants in various procedures to aid in 
the reduction of blood loss. Among these, tranexamic 
acid has been proved to efficiently reduce bleeding11. 
Human immunodeficiency virus infection and acquired 
immunodeficiency syndrome are the globally emerging 
public health problems. It has profoundly affected every 
aspect of the public health sector12 

In a radiographs, the dental follicular sac surrounding 
the tooth is interpreted as pericoronal radiolucency and 
width of this radiolucency is of at most important to 
determine the difference between a normal and abnormal 
follicle.A major issue related to present bio medical 
waste management is that many hospitals dispose 
their waste in an improper way, which contributes to 
spread of serious diseases such as hepatitis and human 
immunodeficiency virus13 . The impacted mandibular 
third molars having follicular size measuring 2.4 mm 
or less radiographically and also executed pathology 
which emphasizes the need for the histopathological 
examination apart from the just clinical and radiographic 
examination. Bacterial endocarditis or infective 
endocarditis is a serious infection of the heart valves 
and endocardium that most often is related to congenital 
and acquired cardiac defects. bacterial endocarditis can 
commonly occur in patients with artificial heart valves14. 

There is consensus regarding removal of the third 
molar impactions with almost no controversy concerning 
its removal when pathologies associated with them. The 
pathological changes associated with the impact of cystic 
changes which includes dentigerous cyst odontogenic 
keratocyst,calcifying odontogenic cyst and Commonest 
neoplasms ameloblastoma ,myxoma and odontogenic 
fibroma are the components neoplasms15 . Maxillofacial 

trauma is any physical trauma to the facial region, is 
commonly encountered by maxillofacial surgeons, and 
is often associated with high morbidity16. 

One of the most common postoperative 
complications after the extraction of permanent teeth 
is a condition known as dry socket. This term has 
been in use since 1896, when it was first described 
by Crawford17 .Developmental dentigerous cysts is 
derived from the reduced enamel epithelium of the 
tooth forming organ associated with the crown of 
an unerupted tooth. Histologically dentigerous cyst 
is lined by a non keratinized stratified squamous 
epithelium and its cavity is filled by fluid or semi fluid 
content.A simple ranula which may be associated with 
impacted teeth can be treated by marsupialization or 
sclerotherapy or complete excision.18 . Ameloblastoma 
contributes 10% of the odontogenic tumor.These are 
benign neoplasms under locally aggressive and slow 
growing neoplasms and infiltrative.There is equal male 
and female Predilection with the age range of 20 to 40 
years. Ameloblastoma is classified as either intraosseous 
or extraosseous .Oral squamous cell carcinoma is the 
most frequent oral malignancy. Although it has been 
suggested that Oral squamous cell carcinoma arises 
through the accumulation of multiple genetic changes, 
the precise molecular mechanism and their relevance 
to clinicopathological variables are still unclear 19. Oral 
submucous fibrosis is an insidious, chronic, disabling 
disease that affects the entire oral cavity, sometimes 
pharynx and rarely larynx20. Odonomas are shown 
growing asymptomatic with limited growth and change 
into Complex odontoma which are associated with the 
permanent unerupted mandibular teeth. These lesions 
have radiopaque Mineralised structures with radiolucent 
halo . 

The cysts and neoplastic changes taking place during 
development and because of this,the neoplastic and 
preneoplastic changes, early curative measures should 
be taken to avoid any complication for the well being 
of the patient.Graph 2.Position of impacted mandibular 
third molar in relation to occurrence of tumours. 
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Figure 1 .Bar diagram showing the association Age with Presence or Absence of cyst.X axis represents 
the age group and Y axis represents no of patients affected by cyst formation.It is found that incidence 

of cyst formation among impacted mandibular teeth is uncommon in all age groups except very minimal 
prevalence in 16-35years (Blue).Chisquare test done,chi square value p-0.775[ p > 0.05] which is statistically 
not signifi cant.Even though, it is statistically not signifi cant, the incidence of cyst formation among impacted 

mandibular tooth is more in patients with age group of 16-35 years when compared to other groups. 

 
Figure 2 .Bar diagram showing the association of Gender with Presence or Absence of cyst.X axis represents 
the age group and Y axis represents no of patients affected by cyst formation.chi square test done (p - 0.358[ 
p > 0.05] )and was found to be statistically not signifi cant. Even though, it is statistically not signifi cant, the 
incidence of cyst formation (Blue) was found to be common among impacted mandibular tooth is more in 

males compared to females. 
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Figure 3 .Bar diagram showing the association of tooth number with Presence or Absence of cyst.X axis 

represents the age group and Y axis represents no of patients affected by cyst formation.Blue bar indicating 
presence of cyst and while Green bar represent absence of cyst,from the table,it is found that incidence of 

cyst formation among impacted mandibular tooth is very less in all 38,48,44 less than one percent.chi square 
test done,chi square value p - 0.976

[ p > 0.05]and was found to be statistically not signifi cant.Even though, it is statistically not signifi cant, the 
incidence of cyst formation among impacted mandibular teeth is very low but equally distributed among mandibular 
molars and premolars. 

 
Figure 4. Bar diagram showing the association of tooth position with Presence or Absence of cyst.X axis 

represents the position of teeth and Y axis represents no of patients affected by cyst formation.It is found 
that incidence of cyst formation (Blue) among impacted mandibular tooth is very less in all type impaction 

maximum prevalence itself is 1.28% in vertical type and nil in distoangular.Chi square test done,chi 
square value p - 0.000 [ p < 0.05]and was found to be statistically signifi cant.It is statistically signifi cant, 

the incidence of cyst formation among impacted mandibular tooth is more in vertical ,horizontal and 
mesioangular impactions. 



5934      Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4

Graphs for presence or absence of Tumor Vs mandibular impacted teeth

Figure 5 .Bar diagram showing the association of Gender with Presence or Absence of tumor.X axis 
represents the gender group and Y axis represents no of patients affected by cyst formation. It is found 
that incidence of tumor formation (Blue) among impacted mandibular tooth is more in males and none 
in females.chi square test done,chi square value p - 0.149[ p > 0.05] and was found to be statistically not 

signifi cant.Even though, it is statistically not signifi cant, the incidence of tumor formation among impacted 
mandibular tooth is more in males compared to females. 

 
Figure 6 .Bar diagram showing the association Age with Presence or Absence of tumor.X axis represents 
the age group and Y axis represents no of patients affected by tumor formation.It is found that incidence 
of tumor formation (Blue) among impacted mandibular teeth is uncommon in all age groups except very 

minimal prevalence in 16-45years[0.21%].chi square test done,chi square value p-0.838[ p > 0.05] and 
was found to be statistically not signifi cant.Even though, it is statistically not signifi cant, the incidence of 

tumor formation among impacted mandibular tooth is more in patients with age group of 16-35 years when 
compared to other groups. 
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Figure 7 .Bar diagram showing the association of tooth number with Presence or Absence of tumor .X axis 
represents the teeth number and Y axis represents no of patients affected by tumor formation. It is found 
that incidence of tumor formation (Blue) among impacted mandibular tooth is very less in all 38,48,44 less 
than one percent..chi square test done,chi square value p - 0.976 [ p > 0.05] and was found to be statistically 

not signifi cant.Even though, it is statistically not signifi cant, the incidence of tumor formation among 
impacted mandibular tooth is more in 38 compared to 48. 

Figure 8 .Bar diagram showing the association of tooth position with Presence or Absence of tumor .X 
axis represents the teeth position and Y axis represents no of patients affected by tumor formation. It 
is found that incidence of tumor formation (Blue) among impacted mandibular tooth is very less in all 

38,48,44[0.21%]..chi square test done,chi square value p - 0.659 [ p > 0.05] and was found to be statistically 
not signifi cant.It is statistically signifi cant, the incidence of tumor formation among impacted mandibular 

tooth is more in vertical ,horizontal and mesioangular impactions. 
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Conclusion
Within the limitation of study there is significant 

finding in the incidence of pathologies associated with 
impacted mandibular premolars and third molars .Early 
diagnosis by doing biopsy is important as these cysts 
and tumors may be associated with morbidities and also 
because of chances of malignant transformation has 
been reported in long standing benign pathologies. 
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Abstract 
Lichen planus is a chronic inflammatory mucocutaneous disease that evolves in outbreaks, affecting the skin, 
mucous membranes or both. It is a recurrent disease. Etiology of lichen planus include anxiety, diabetes, 
autoimmune diseases, mainly chronic liver disease, intestinal diseases, increased cholesterol, medications, 
stress, hypertension, infections, contact with dental materials, cancer and a genetic predisposition to cancer. 
It mainly affects the middle aged and the elderly, with a predominance in females in a ratio of 2:1. The 
aim of this study was to evaluate the prevalence of Lichen planus assessment of factors associated with 
it. A retrospective study was conducted in the Saveetha Dental College, Chennai, India. Ethical clearance 
was obtained from SRB committee, Saveetha Dental College, Chennai, India. The clinical portion of this 
retrospective study was conducted over a 9 month period,i.e, between June, 2019 to March,2020. Some 
patients reported with pain while for others it was observed during routine examination. Data was collected 
from a total of 86000 patients who visited Saveetha dental college between Jun,2019 to March,2020. Out 
of this, the data of 99 patients who visited the institute were retrieved. The data obtained was tabulated in 
SPSS for windows, version 20. Descriptive statistics were analysed. Chi square test was done to analyse 
correlation. Data Analysis in the present study revealed that oral lichen planus was more predominant in 
females. It was more predominant between 50-59 years of age. The erosive variety of oral lichen planus 
was more predominant, most commonly affects the buccal mucosa and diabetes was the most predominant 
systemic disease in these patients. The association was found to be statistically significant between clinical 
variants of oral lichen planus and age (P=0.000) and gender (P=0.000). However, association was not found 
to be statistically significant between clinical variants of oral lichen planus and area affected (P=0.146), 
dental status (P=0.795) and systemic diseases (P=0.602). 

Keywords: Oral lichen planus, reticulate pattern, erosive lichen planus, autoimmune disease, precancerous 
lesion. 
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Introduction 
Lichen planus is a chronic inflammatory 

mucocutaneous disease that evolves in outbreaks, 
affecting the skin, mucous membranes or both. It is a 

recurrent disease1. Etiology of lichen planus include 
anxiety, diabetes, autoimmune diseases, mainly chronic 
liver disease, intestinal diseases, increased cholesterol, 
medications, stress, hypertension, infections, contact 
with dental materials, cancer and a genetic predisposition 
to cancer2–5. It mainly affects the middle aged and the 
elderly, with a predominance in females in a ratio of 
2:16,7. 

The oral lesions in Lichen planus are generally 
chronic, don’t show spontaneous remission and have 
a tendency to become cancerous8. Even though oral 
lichen planus is often asymptomatic, it sometimes 
causes symptoms ranging from burning sensations to 
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severe pain, which interferes with speaking, eating and 
swallowing 9–11. 

An important differential diagnosis to oral lichen 
planus is oral leukoplakia12. Types of lichen planus are 
reticular variant, erosive variant, pigmented variant, 
papular variant, bullous variant, ulcerative variant, 
annular variant and lichenoid reaction variant. More 
than one form can be present in the same patient, at the 
same location13. 

A study by Czerninski et al states that implant 
placement can be done in patients with lichen planus14. 
The implants do not influence the disease manifestations. 
However, proper protocol and good surgical techniques 
need to be followed to achieve primary stability and 
integrity of implants 15,16. Excess cements and marginal 
discrepancies must be avoided 6,7,17–20. 

Known aetiologies for oral lichen planus include 
hepatitis C or chronic liver disease, diabetes, and 
stress21. Associations of oral lichen planus with dental 
material exposures, particularly dental metals, has been 
studied by some authors 22,23. Allergic responses can be 
tested with a patch test. There is overwhelming evidence 
that these exogenous and endogenous factors combined 
with genetic factors, predispose patients to develop this 
disease 24–26. 

The pathogenesis of Lichen planus is poorly 
understood. But oral lichen planus is of autoimmune 
origin. The mechanism is said to involve a T-cell 
mediated response associated with a lymphocyte-
epidermal interaction. In this auto cytotoxic CD8+ T 
cells trigger the apoptosis of epithelial cells. This leads to 
antigenic alteration of the keratinocytes, which leads to 
an immunologic reaction. Cytokines which are released 
by the altered keratinocytes and the remaining associated 
inflammatory infiltrate, induce adhesion molecule 
expression. This causes further cytokine and chemokine 
release, causing a T-cells dominated infiltrate. 

In susceptible individuals, the chronic presentation 
of antigen by keratinocytes and direct cell-mediated 
damage of the keratinocytes by CD8+ cytotoxic T cells 
may perpetuate the condition. The immunologic reaction 
begins with the activation of Langerhans’ cells, which 
present the antigen to the CD4+ lymphocytes. These 
CD4+ lymphocytes promote epithelial destruction. 
Continuation of this process can activate CD8+ 
lymphocytes, leading to the chronic form of the disease 
27,28.

Lundstrom et al. suggested that Salivary gland 
function is affected in some patients with oral lichen 
planus. He examined 39 patients with oral lichen planus 
and stated that 87% of patients exhibited low or very 
low unstimulated salivary rate. However, the pH and the 
buffering capacity of the saliva were normal6. Xerostomia 
is a subjective sensation of oral dryness, but can also be 
reported as a burning sensation. Structural salivary gland 
disorders include Sjogren’s syndrome, sarcoidosis, 
postirradiation damage, developmental anomalies, and 
diabetes mellitus. The functional causes of xerostomia 
include chronic anxiety states, dehydration, and drug 
therapy29.

The purpose of this study was to evaluate the 
prevalence of Lichen planus. 

Materials and Methods 
A retrospective study was conducted in the Saveetha 

Dental College, Chennai, India. Ethical clearance was 
obtained from SRB committee, Saveetha Dental College, 
Chennai, India. The clinical portion of this retrospective 
study was conducted over a 9 month period,i.e, between 
June, 2019 to March,2020. Some patients reported with 
pain while for others it was observed during routine 
examination. 

Inclusion criteria:Patients diagnosed with Lichen 
planus, both males and females, patients of all ages. 

Data was collected from a total of 86000 patients 
who visited Saveetha dental college between Jun,2019 
to March,2020. Out of this, the data of 99 patients who 
visited the institute and were diagnosed with lichen 
planus were retrieved. The data obtained was tabulated 
in SPSS for windows, version 20. Descriptive statistics 
were analysed. Chi-square test was done to analyse 
association. 

Results and Discussion 
In the present study 40.6% were males and 57.4% 

were females. 13.9% were between 20-29 years, 15.8% 
were between 30-39 years, 18.8% were between 40-49 
years, 32.7% were between 50-59 years, 14.9% were 
between 60-69 years, 2% were >70 years. 33.7% had 
reticular variant, 48.5% had erosive variant, 2% had 
pigmented variant, 8.9% had lichenoid reaction variant, 
3% had bullous variant, 1% had ulcerative variant, 1% 
had annular variant. 77.2% occurred in buccal mucosa, 
20.8% occurred in labial mucosa (Figure 1). 26.7% 
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had diabetes, 17.8% had hypertension, 12.9% had other 
systemic diseases, 40.6% had no systemic diseases 
(Figure 2). 24.8% had caries, 31.7% had restorations, 
16.8% had crowns, 24.8% were partially edentulous 
(Figure 3)(Table 1). 

The association was found to be statistically 

significant between clinical variants of oral lichen planus 
and age (P=0.000) and gender (P=0.000). However, 
association was not found to be statistically significant 
between clinical variants of oral lichen planus and area 
affected (P=0.146), dental status (P=0.795) and systemic 
diseases (P=0.602). 

Table 1 - Frequencies of gender, age, clinical variant, area affected, systemic diseases and dental status. 

S.No Variable Options Frequency (%)

1 Gender
Male

Female
41 (40.6%)
58 (57.4%)

2 Age

20-29 years
30-39 years
40-49 years
50-59 years
60-69 years
>70 years

14 (13.9%)
16 (15.8%)
19 (18.8%)
33 (32.7%)
15 (14.9%)
2 (2.0%)

3 Clinical variant

Reticular
Erosive

Pigmented
Lichenoid reaction

Bullous
Ulcerative
Annular

34 (33.7%)
49 (48.5%)

2 (2%)
9 (8.9%)
3 (3%)
1 (1%)
1 (1%)

4 Area affected
Buccal mucosa
Labial mucosa

78 (77.2%)
21 (20.8%)

5 Systemic diseases

Diabetes
Hypertension

Others
No systemic diseases

27 (26.7%)
18 (17.8%)
13 (12.9%)
41 (40.6%)

6 Dental status Caries
Restorations

Crowns
Partially edentulous

Completely edentulous

25 (24.8%)
32 (31.7%)
17 (16.8%)
25 (24.8%)

0 (0%)
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Figure 1 - Bar graph represents the correlation between clinical variants of oral lichen planus and gender. 
X-axis represents the gender and Y-axis represents the percentage of patients with oral lichen planus. Chi-square 
test was done and association was found to be statistically signifi cant. (Pearson Chi-square Value:113.389, DF:14, P 
value:0.000( <0.05) hence statistically signifi cant). There is statistically signifi cant association between gender and 
clinical variants of lichen planus. 

Figure 2 - Bar graph represents the correlation between clinical variants of oral lichen planus and age. 
X-axis represents the age of the patient and Y-axis represents the percentage of patients with oral lichen 
planus. Chi-square test was done and association was found to be statistically signifi cant.(Pearson Chi-
square P value:0.000( <0.05), hence statistically signifi cant). There is statistically signifi cant association 

between age and clinical variants of lichen planus.
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Figure 3 - Bar graph represents the correlation between clinical variants of oral lichen planus and area 
affected. X-axis represents the area affected in the patient’s mouth and Y-axis represents the percentage of 
patients with oral lichen planus. Chi-square test was done and association was not found to be statistically 

signifi cant. (Pearson Chi-square P value:0.146( >0.05), hence not statistically signifi cant). There is no 
statistically signifi cant association between area affected and clinical variants of oral lichen planus. 

Figure 4 - Bar graph represents the correlation between clinical variants of oral lichen planus and systemic 
diseases that the patient has. X-axis represents the systemic diseases that the patient has and Y-axis represents 
the percentage of patients with oral lichen planus. Chi-square test was done and association was not found to be 
statistically signifi cant.(Pearson Chi-square P value:0.602( >0.05), hence not statistically signifi cant). There is no 
signifi cant association between systemic diseases and clinical variants of oral lichen planus.
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Figure 5 - Bar graph represents the correlation between clinical variants of oral lichen planus and dental 
status of the patient. X-axis represents the dental status of the patient and Y-axis represents the percentage 

of patients with oral lichen planus. Chi-square test was done and association was not found to be statistically 
signifi cant.(Pearson Chi-square P value: 0.795( >0.05), hence not statistically signifi cant). There is no 
statistically signifi cant association between dental status and clinical variants of oral lichen planus. 

Oral Lichen planus was more predominant in 
females in the present study. There was also signifi cant 
correlation between the clinical variants of oral lichen 
planus and gender (P=.000). This was in accordance 
with Martin et al, Axel et al,, Colquhoun ae al, Karbach 
et al, Varghese et al and Mankapure et al who stated that 
lichen planus was more predominant in females 22,29–33. 
Eisen et al stated that even though oral lichen planus 
was more prevalent in women, it developed at an earlier 
age in men 34,35. However, Pindborg et al reported an 
absence of sex predominance34. Munde et al reported a 
male: female ratio of 1.61:136. Bandyopadhyay et al also 
reported a male predominance37. 

In the present study, Oral lichen planus was more 
predominant between 50-59 years of age. There was 
also signifi cant correlation between the clinical variants 
of oral lichen planus and gender (P=.000). This concurs 
with Gumru et al who stated that a patient’s mean age was 
approximately 50 years38. Axell and Pindborg et al also 
stated that maximum cases were documented in patients 

between 55-64 years of age 30,34. Karbach et al also stated 
that peak incidence of oral lichen planus occurred in the 
fi fth decade of life31. However, Colquhoun et al stated 
that the overall median ages of men and women were 67 
and 66 years old, respectively29. Mankapure et al stated 
that the mean age of oral lichen planus patients was 45.4 
years33. Bandyopadhyay et al stated a predominance in 
the third decade37. 

The erosive variety of oral lichen planus was more 
predominant in the present study. This concurs with 
Gumru et al who stated that red forms were the most 
frequent, affecting 60.5% of patients38. Eisen et al also 
stated that the erosive form was most prevalent35. Axell 
et al, Munde et al,Varghese et al, Bandyopadhyay et al 
and Mankapure et al stated that the reticular type was 
more predominant 30,32,33,36,37. 

In the present study, oral lichen planus most 
commonly affects the buccal mucosa. This concurs with 
Martin et al, Axell et al, Munde et al, Mankapure et al, 
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Varghese et al, Bandyopadhyay et al, Pindborg et al, and 
Eisen et al who stated that oral lichen planus commonly 
affects buccal mucosa 22,30,32–37.However, there was no 
significant correlation between the clinical variants of 
oral lichen planus and area affected (P=.146). 

The incidence of systemic diseases in the present 
study included diabetes at 26.7%, hypertension at 
17.8%, other systemic diseases like asthma, arthritis, 
gastric disorders at 12.9% and 40.6% had no systemic 
diseases. However, Munde et al stated that the incidence 
of systemic diseases included hypertension (11%), 
diabetes mellitus (2.4%), and hypothyroidism (0.78%)36. 
Varghese et al stated that hypersensitivity reaction was 
frequently associated with systemic illness with oral 
lichen planus32. However, there was no significant 
correlation between the clinical variants of oral lichen 
planus and systemic diseases (P=.602). 

In the present study, 31.7% of the population 
had restorations. However, there was no significant 
correlation between the clinical variants of oral lichen 
planus and dental status (P=.795). Gumru et al stated 
that dentures were one of the precipitating factors for 
oral lichen planus38. Martin et al reported a significant 
correlation between oral lichen planus and gold and 
amalgam restorations22. Lunstrom stated that clinical 
signs of corrosion were significantly more frequent 
in the OLP group (72%) than in the control cases 
(28%). Patients with atrophic-erosive OLP exhibited a 
significantly higher frequency of corrosion (83%) than 
those with reticular type (46%)6. 

The limitations of this study include small sample 
size, sample size taken from similar geographical 
location and the psychological,socioeconomic status 
and hormonal status of the patients were not assessed. 
Since this was a retrospective study, the prognosis of the 
patient was not analysed. Further analytical studies must 
be done in the future to overcome these limitations. 

Conclusion 
The present study was conducted to understand 

the prevalence of oral lichen planus and assessment of 
factors associated with it. Within the limitations of this 
study, it can be concluded that oral lichen planus was 
more predominant in females, between 50-59 years of 
age. Clinically, the erosive variety of oral lichen planus 
was more prevalent with the most commonly affected 
area being the buccal mucosa and diabetes was the 
most predominant systemic disease in these patients. 

The association was found to be statistically significant 
between clinical variants of oral lichen planus and age 
and gender. However, association was not found to 
be statistically significant between clinical variants of 
oral lichen planus and area affected, dental status and 
systemic diseases. 
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Abstract 
Angular cheilitis is inflammation of the skin, occurring at the labial commissure – the angle of the mouth. 
It is an eroded and erythematous non-vesicular lesion that can occur at one or both corners of the mouth. 
The point of interface for squamous epithelium of the face and oral mucosa is at the angle of the mouth . It 
is also a mechanically dynamic hinge for the oral aperture that endures more motion and tensile forces than 
the rest of the lips. Thus, the commissures are especially susceptible to certain stresses. Other names for 
angular cheilitis include angular cheilosis, angular stomatitis, commissural stomatitis, rhagades, or perleche. 
The increased prevalence is associated with human immunodeficiency virus, usage of immunosuppressants 
and corticosteroids, increased usage of oral prosthesis in the elderly, xerostomia, expanded usage of oral 
antibiotics, obesity and diabetes to name a few. In young children, angular cheilitis is associated with 
habitual lip licking, thumb sucking, or biting of the corners of the mouth, whereas in older patients it occurs 
from sagging at the commissures of the mouth. The aim of this study was to assess the prevalence of 
angular cheilitis and assessment of factors associated with it. A retrospective study was conducted in the 
Saveetha Dental College, Chennai, India. Ethical clearance was obtained from SRB committee, Saveetha 
Dental College, Chennai, India. The clinical portion of this retrospective study was conducted over a 9 
month period,i.e, between June, 2019 to March,2020. Some patients reported with pain while for others it 
was observed during routine examination. Data was collected from a total of 86000 patients who visited 
Saveetha dental college between Jun,2019 to March,2020. Out of this, the data of 57 patients who visited 
the institute and were diagnosed with angular cheilitis were retrieved. The data obtained was tabulated in 
SPSS for windows, version 20. Descriptive statistics were analysed. Chi square test was done to analyse 
association of habits of the patient with age, gender,dental status and systemic diseases of patients with 
angular cheilitis. The results of the study indicated angular cheilitis was more predominant in males and it 
was more predominant between 40-49 years of age. Angular cheilitis was more predominant in completely 
edentulous patients and diabetes was the most common systemic disease among the patients. There was 
statistically significant association between gender (P=0.002) and habits of the patient. However, there was 
no statistically significant association between age(P=0.278), dental status (P=0.137) and systemic diseases 
(P=0.817) with habits of the patient. 

Keywords: Angular cheilitis, angular cheilosis, angular stomatitis, commissural stomatitis, rhagades, 
perleche. 

Type of Manuscript: Retrospective Study

Introduction 
Angular cheilitis is inflammation of the skin, 

occurring at the labial commissure – the angle of the 
mouth. It is an eroded and erythematous non-vesicular 
lesion that can occur at one or both corners of the mouth1. 
The point of interface for squamous epithelium of the 
face and oral mucosa is at the angle of the mouth . It is 
also a mechanically dynamic hinge for the oral aperture 
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that endures more motion and tensile forces than the 
rest of the lips. Thus, the commissures are especially 
susceptible to certain stresses2. Other names for angular 
cheilitis include angular cheilosis, angular stomatitis, 
commissural stomatitis, rhagades, or perleche3. 

The increased prevalence is associated with human 
immunodeficiency virus, usage of immunosuppressants 
and corticosteroids, increased usage of oral prosthesis 
in the elderly, xerostomia, expanded usage of oral 
antibiotics, obesity and diabetes to name a few 4,5. Iron 
deficiency anemia and other vitamin deficiencies have 
been cited as other predisposing factors. It usually occurs 
in association with oral candidiasis6. Staphylococcus 
aureus and β-hemolytic streptococci have also been 
associated with it.7–9 Angular cheilitis has also been 
associated with diseases that cause enlarged lips, such as 
orofacial granulomatosis 7,10. 

In young children, angular cheilitis is associated 
with habitual lip licking, thumb sucking, or biting of the 
corners of the mouth, whereas in older patients it occurs 
from sagging at the commissures of the mouth 8,11–14. 

Initially, the corners of the mouth develop a gray-
white thickening and adjacent erythema. Later, the usual 
appearance is a roughly triangular area of erythema, 
edema and maceration at either corner of the mouth15. 
Typical symptoms are soreness, pain, itching, burning 
and a raw feeling in the later stage. Opportunistic 
bacterial or fungal infection along with factors like 
nutritional deficiencies, decreased vertical dimension, 
drooling, dry mouth, persistent licking of lips can cause 
persistence of the lesions. Although it poses a very low 
mortality risk, it can be physically uncomfortable, and 
the patient may complain of burning mouth, dysgeusia, 
dysphagia, anorexia, and weight loss, leading to 
nutritional deficiency and impaired quality of life 16–20. 

Sometimes, it is an extension of denture stomatitis. 
Denture stomatitis is characterised by erythema and 
edema in the denture bearing areas. It can occur due to 
candidal and non-candidal infections, allergy to denture 
materials, etc. The growth can also occur due to marginal 
inadequacies of implants 8,11–13. This affects integrity of 
implants 21–23. 

Although it poses a very low mortality risk, it can 
be physically uncomfortable. The patient may complain 
of burning mouth, dysgeusia, dysphagia, anorexia, 
and weight loss, leading to nutritional deficiency and 
impaired quality of life 8,11–14,24. 

Ohman et al stated that the clinical appearance of 
angular cheilitis fell into 4 categories. A ground rhagad 
at the corner of the mouth involving adjacent skin in 
dentate patients. Among denture wearers a deep lesion 
following the labiomarginal sulcus was observed25. 

The purpose of this study is to assess the prevalence 
of angular cheilitis.

Materials and Methods 
A retrospective study was conducted in the Saveetha 

Dental College, Chennai, India. Ethical clearance was 
obtained from SRB committee, Saveetha Dental College, 
Chennai, India. The clinical portion of this retrospective 
study was conducted over a 9 month period,i.e, between 
June, 2019 to March,2020. Some patients reported with 
pain while for others it was observed during routine 
examination. 

Inclusion criteria: Patients diagnosed with angular 
cheilitis, both candidal and non-candidal associated, 
both males and females, patients of all ages, all dental 
status. 

Data was collected from a total of 86000 patients 
who visited Saveetha dental college between Jun,2019 
to March,2020. Out of this, the data of 57 patients who 
visited the institute and were diagnosed with angular 
cheilitis were retrieved. The data obtained was tabulated 
in SPSS for windows, version 20. Descriptive statistics 
were analysed. Chi Square test was done to analyse 
correlation. 

Results and Discussion 
The results of the present study indicated that 

50.9% were males and 49.1% were females(Figure 1). 
14% were between 20-29 years, 12.3% were between 
30-39 years, 40.4% were between 40-49 years, 12.3% 
were between 50-59 years, 15.8% were between 60-
69 years, 5.3% were >70 years(Figure 2). 24.6% were 
smokers, 7% were gutkha chewers, 19.3% were paan 
chewers, 49.1% had no habits . 21.1% had caries, 22.8% 
had restorations, 21.1% had crowns, 5% were partially 
edentulous and 26.3% were completely edentulous 
(Figure 3). 17.5% had diabetes, 8.8% had hypertension, 
5.3% had other systemic diseases, 68.4% had no systemic 
diseases (Figure 4)(Table 1). 
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Table 1 - Represents the frequencies of gender, age, habits, dental status and systemic diseases. 

S.No Variable Options Frequency (%)

1 Gender
Male

Female
29 (50.9%)
28 (49.1%)

2 Age

20-29 years
30-39 years
40-49 years
50-59 years
60-69 years
>70 years

8 (14%)
7 (12.3%)
23 (40.4%)
7 (12.3%)
9 (15.8%)
3 (5.3%)

3 Habits

Smoking
Gutkha

Paan chewing
None

14 (24.6%)
4 (7%)

11 (19.3%)
28 (49.1%)

4 Dental status

Caries
Restorations

Crowns
Partially edentulous

Completely edentulous

12 (21.1%)
13 (22.8%)
12 (21.1%)
5 (8.8%)

15 (26.3%)

5 Systemic diseases

Diabetes
Hypertension

Other systemic diseases
No systemic diseases

10 (17.5%)
5 (8.8%)
3 (5.3%)

39 (68.4%)
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Figure 1 - Bar graph represents the correlation between gender and habits of the patient. X-axis represents 
the gender of the patient. and the Y-axis represents the percentage of angular cheilitis patients with habits. 

(Pearson Chi-square P value:0.002 (<0.05) hence statistically signifi cant). In 79.31% of the patients with 
angular cheilitis, there were no associated habits and the results were found to be statistically signifi cant in 

both the genders. 

Figure 2 - Bar graph represents the correlation between age and habits of the patient. X-axis represents the 
age of the patient and Y-axis represents the percentage of angular cheilitis.with habits.(Pearson Chi-square test P 
value:0.278 (>0.05), hence not statistically signifi cant). Even though the majority of the patients in all age groups 
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were found to have no habits, the results were not found to be statistically signifi cant.  

 
Figure 3 - Bar graph represents the correlation between habits of the patient and dental status of the patient. 

X-axis represents the dental status of the patient and Y-axis represents the percentage of angular cheilitis 
patients with habits. (Pearson Chi-square P value:0.137 (>0.05), hence not statistically signifi cant). Even 

though the majority of the patients of all dental status groups were found to have no habits, the results were 
not found to be statistically signifi cant. 

Figure 4 - Bar graph represents the correlation between habits of the patient and systemic diseases of the 
patient. X-axis represents the dental status of the patient and Y-axis represents the percentage of patients 
with angular cheilitis. (Pearson Chi-square P value:0.817 (>0.05), hence not statistically signifi cant) Even 
though the majority of the patients in all systemic disease groups were found to have no habits, the results 

were not found to be statistically signifi cant. 
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The present study had no gender predominance with 
angular cheilitis. This is in accordance with Shahzad et 
al who state that it occurs in both males and females26. 
However, Federico et al state that angular cheilitis is 
twice as frequent in men than in women27. There was 
significant correlation between the presence of habits 
and gender (P=.013) in this study. 

Angular cheilitis was more predominant between 
40-49 years in the present study. According to Shahzad 
et al, Federico et al, and Cross et al angular cheilitis 
predominantly occurs in adults in the third to sixth 
decades of life 26–28. A study by Parlak et al in Turkey 
with 993 children revealed that 9% of 13–16 year olds 
had angular cheilitis and this was the most common oral 
mucosal lesion29. However, a larger epidemiological 
study by Shulman in 10,030 children aged between 2 
and 17 years failed to record a single case30. This could 
be due to underlying nutritional deficiencies between 
these two groups, as the presence of angular cheilitis in 
the Turkish population was associated with anaemia29. 
There was no significant correlation between the 
presence of habits and age (P=.648) in this study. 

In the present study, 28.1% were smokers. Some 
studies have stated that smoking does not affect Candida 
carriage significantly 31,32, while others have reported 
that smoking significantly increased carriage by 30 to 
70%33. Some authors have also stated that cigarette 
smoking might lead to localized epithelial alterations 
that allow colonization by Candida. This relationship 
between cigarette smoke and Candida is particularly 
important, as the enzyme system can increase the 
carcinogenic activity of the hydrocarbon and candidal 
leukoplakia might have a higher potential for malignant 
changes than normal leukoplakia34. 

26.3% of the participants in the present status were 
completely edentulous. Federico et al stated that there 
is a 3-fold incidence in denture-wearers27. According 
to Scully et al, people with angular cheilitis who wear 
dentures may have erythematous mucosa underneath 
the denture. This appearance is consistent with denture 
stomatitis35. Sharon et al stated that wrinkles or at the 
oral commissures lead to an increased risk for angular 
cheilitis by creating a chronic, moist, intertriginous 
environment which fosters microorganisms. The long-
term use of ill-fitting dentures accentuates this wrinkling. 
Ill-fitting dentures cause resorption of the bone on which 
the dentures lay thereby reducing the vertical height of 
the lower face. These conditions lead to saliva trapping 

or excessive saliva at the angles of the mouth36. Cross 
et al state that angular cheilitis was observed in patients 
wearing appliances with full palatal coverage slightly 
less frequently than expected when compared with adult 
complete denture wearers28. Ohman et al, Cawson et al 
and Turrell et al stated that neither loss of the vertical 
dimension nor the condition of the dentures seem to be 
a significant factor in the etiology of angular cheilitis 
25,37,38. There was no significant correlation between 
the presence of habits and dental status (P=.534) in this 
study. 

In the present study 17.5% of the participants were 
diabetic. Sharon et al state that diabetes is a risk factor 
for angular cheilitis36. Khalid et al state that angular 
cheilitis occurs significantly more frequently in diabetic 
than in non-diabetic patients39. Scully et al stated that 
immunocompromised patients have more predilection 
for angular cheilitis35. There was no significant 
correlation between the presence of habits and systemic 
diseases (P=.602) in this study. 

The limitations of this study includes the small 
sample size and the geographic location of the patients 
were not assessed. Since this was a retrospective, 
prevalence study the prognosis of the patients could ot 
be analysed. Future analytical studies need to be done 
with these limitations in mind. 

Conclusion 
Within the limitations of this study, it can be 

concluded that angular cheilitis was more predominant in 
males, between 40-49 years of age. Clinical association 
was seen in completely edentulous patients and in 
patients with systemic disease like diabetes. There was 
statistically significant association between gender and 
habits of the patient. 
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Abstract
Although the importance of facial photography has been stressed in literature, there are no studies on its 
diagnostic potential. This study was conducted to evaluate the diagnostic merit of photography in detecting 
growth patterns and jaw relationships. Standardized lateral cephalograms and profile photographs were taken 
for 40 patients. On cephalometry, growth patterns and sagittal classifications were determined. Diagnostic 
photography- based measurements for detecting departures from the norm were calculated according to 
the gold standard (lateral cephalometry). Independent sample t-test was used for comparing mandibular 
plane angles with profile photography and with lateral cephalometry. The mean value of the mandibular 
plane angle as determined by lateral cephalometry is 30.27+4.59. The mean value of the mandibular 
plane angle as determined by profile photography is 31.80+4.76. There was no significant difference seen. 
Profile photography is equally reliable as lateral cephalometry in detecting mandibular plane angle. Profile 
photography can be used as a perfectly accurate measurement tool for detecting horizontal and vertical 
growth patterns. It is also a rather accurate method for detecting normal growth patterns, as well as both 
Class I and non-Class I jaw relationships. These results highlight this non-invasive and economic method as 
an effective diagnostic tool. There is good association between lateral cephalometry and profile photography 
in detecting mandibular plane angle in different skeletal groups as well.

Keywords- Lateral cephalograms; Profile photography; Mandibular plane angle; Growth patterns 

Introduction
One of the major components of orthodontic 

diagnosis and treatment planning is evaluation of 
patient profiles and detecting changes from the normal 
values1. Knowledge of the dentofacial pattern and 
sagittal relationship allows the clinician to make correct 
decisions and enhance treatment success in getting 
optimal facial harmony2

The standard and widely used method for evaluating 
skeletal and dentofacial relationships is usage of 
lateral cephalograms3. Profile photography is used for 
establishing the treatment objectives and determines the 
soft tissue outline of the facial appearance 4,5. It is a non-
invasive method that can be easy to obtain and gives us 
an early impression about the complaints of the patient 
and our chief objectives6. Although the importance of 
facial photography in orthodontics has been recognized, 
correlations between photography and cephalometric 
measurements have been established by Zhang et al7,8. 
Furthermore there is no research on diagnostic values and 
accuracy of photography (compared with cephalometry) 
in detecting values departing from the standard values9.
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Therefore, our aim for this study was to evaluate 
the predictive value of photography as a diagnostic tool 
for detecting abnormalities in growth patterns, chin 
positions and sagittal jaw relationships.

Materials and Methodology

Fig 1: Anatomical landmarks utilized for tracing 
and determining mandibular plane angle in 

both lateral cephalogram as well as with profile 
photograph

This was a diagnostic study conducted in the 
Department of Orthodontics at Saveetha Dental College, 
Chennai. Our samples for this study comprised profile 
photographs and lateral cephalograms of 40 attendees 
each.

The inclusion criteria comprised patient’s willingness 
to participate, necessity for lateral cephalometry and no 
history of any previous orthodontic treatment. A total of 
40 patients were enrolled in their respective sequences

Lateral Cephalometry

Lateral cephalograms were taken from patients in 
the natural head position (NHP) by getting them to look 
at their pupils in a mirror located 1 meter away. Patients 
stood in a relaxed position, hands and shoulders were 
at rest and backs were upright without any support (Fig 
1). Their Frankfurt plane was horizontal, teeth were in 

centric occlusion and lips were in the resting position. 
The best radiograph for the patient was selected and the 
following landmarks were traced: soft tissue menton, 
supramentale, tragus, soft tissue Pogonion, orbitale, 
subnasale, soft tissue nasion, true horizontal and true 
vertical planes. Analysis was done using the OneCeph 
software. The growth pattern was determined as average, 
horizontal and vertical based on the gonial angle and 
Jarabak index. Sagittal classification (Class I, II, III) was 
determined based on ANB angle and Wits analysis.

Profile Photography
All patients’ foreheads, ears and necks were 

completely exposed. Patients stood in a marked space and 
made no facial expressions with lips and chin muscles at 
rest. Subjects’ hands and shoulders were at rest and their 
backs were upright, without any external support. Their 
heads were in natural head position (NHP) with patients 
looking at their pupils in a mirror in a standard situation 
and adjusting their midface line10. Portrait photographs 
were taken of the patients right profiles with a DSLR 
camera with a focal length of 50mm and resolution of 10 
megapixels (Fig 1). The vertical position of the camera 
was aligned with the subject’s head, in such a way that 
the camera’s central focus (focal spot) was set on the 
patient’s tragus and the resulting image would include 
margins above the head and below the neck. Another 
photograph of the same patient was taken 30 seconds 
later in identical conditions. The best photograph of each 
patient was used for photographic analyses which were 
based on the following landmarks: soft tissue menton, 
supramentale, tragus, soft tissue Pogonion, orbitale, 
subnasale, soft tissue nasion, true horizontal and true 
vertical planes. Photographic soft tissue analysis were 
performed using FACAD software by using location of 
points tracing. The measurements used were the angles 
located, facial convexity and head position.

Statistical Analysis
Predictive values in the photogrammetric method 

are used for determining departures from normal values. 
An independent sample t-test was used to determine the 
mandibular plane angle and compare it between lateral 
cephalogram and profile photography. Presence of any 
significant differences was assessed between the two 
groups and the software used was SPSS Version 20.0 
(SPSS Inc, Chicago). Pearson;s correlation test was done 
between the two groups to determine the correlation. 
Chi-square test was done to determine the association 
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between the two groups in different skeletal patterns. 

Results and Discussion
The cases were identified appropriately by the 

photographic and cephalometric method. The mean 
value of the mandibular plane angle as determined by 
lateral cephalometry is 30.27+4.59. The mean value 
of the mandibular plane angle as determined by profile 
photography is 31.80+4.76. There was no significant 
difference between the two methods for determining the 
growth pattern of an individual. Levene’s test for equality 
of variances between the two groups showed changes 
while detecting sagittal relationships between the two 
groups mostly due to changes in chin position. Pearson’s 
correlation test was done to determine the correlation 
between the two groups in detecting mandibular plane 
angle. The correlation coefficient was 0.901 indicating 
good relatability between the two groups. Chi-square 
test was done to determine association between the 
diagnostic aids in different skeletal patterns. They 
detected a good association between different skeletal 
types and the type of diagnostic aid used.

Our study introduced profile photography analysis 
as a method for detecting different growth patterns 
and sagittal relationships with appropriate accuracy11. 
On analysis, we can detect that when the photography 
method detects a growth pattern change, it must be 
taken accurately in most instances12. When photography 
suggests a face has an average growth pattern, then 
there is 78% probability that the cephalometry method 
will also identify the person as having average growth 
pattern13. The reverse applied is also true in most 
instances with the cephalometric method being applied 
accurately as well. The weak point of the photographic 
approach is its rather low sensitivity, meaning it might 
miss out on one out of two cases with actual growth 
pattern abnormality14.

The information given by the photographic method 
in detecting deviations from a non-Class I relationship 
is about 80 percent. Deviation in Class II and Class III 

relationships are much harder to detect and present with 
variations15. Visualizing bony landmarks is important 
when the soft-tissue and hard-tissue landmarks are 
situated some distance apart16. Zhang et al observed 
the highest correlations between vertical facial heights 
calculated according to cephalometric and photographic 
analysis17.

Nasion and menton landmarks used for measuring 
facial height were not covered by thick soft tissues18. 
Nevertheless, they concluded that since the variations 
in soft tissue and bony landmark locations might 
have clinical implications, facial photography must 
be considered an adjunct to and not a substitute for 
cephalometry19.

On the other hand, they approved the use of 
standardized photography as an epidemiologic tool as 
well as for evaluating hereditary facial forms in large 
hereditary studies regarding measurements such as 
facial heights which display a high correlation with 
the counterpart cephalometric measurements20. As 
dental practice becomes more and more computerized, 
digital photo documentation is also becoming a standard 
procedure because of its numerous advantages21. Digital 
images can be easily seen and repeated in the same 
session, can be stored easily and retrieved rapidly1. 
Moreover, digital images can be conveniently enhanced 
using digital features such as zooming and edge 
detection, while they take up no physical space22.

Considering all these advantages, plus the high 
reliability of photographic analyses as well as the high 
diagnostic value of this method in detecting deviations 
from the normal, this approach can be recommended as 
an appropriate method for clinical use23,24.

Our study was limited by a number of factors. 
Future studies should improve the reliability of findings 
by calculating intra-evaluator concordance as well25. 
Also, a sample size determination by appropriate 
power calculations could improve the reliability of the 
findings26
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Table 1: Independent sample t-test to determine test of signifi cance between lateral cephalogram and profi le 
photography while determining mandibular plane angle with p-value=0.959

S.NO N Mean S.D. Sig.

Lateral Cephalogram 40 30.27 4.59
0.959

Profi le Photography 40 31.8 4.76

Graph 1: This bar graph represents the depiction of mandibular plane angle when verifi ed by two different 
diagnostic aids- Profi le photography and Lateral cephalometry. The x-axis of the graph represents the 

two diagnostic aids used in the study (Lateral cephalogram and Profi le Photography) and the y-axis of the 
graph represents the mean of mandibular plane angles. The red bar denotes the mandibular plane angle 

when determined by lateral cephalometry and the blue bar denotes the mandibular plane angle when 
determined by profi le photography method. The mean value of mandibular plane angle is greater when 

determined by Profi le photography (31.80+4.76 degrees) than with lateral cephalometry method (30.27+4.59 
degrees). There is no signifi cant difference between the mean values and the diagnostic aids used (lateral 
cephalometry and profi le photography). Independent sample t-test was used to determine the descriptive 
statistics (mean and standard deviation) of the study (p=0.959). The signifi cant difference between the two 

groups is 0.959 which is not statistically signifi cant. 
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Table 2: Pearson’s correlation coefficient test done between the two diagnostic aids (lateral cephalometry 
and profile photography) used in the study. The correlation between the two is 0.901 which indicates high 
correlation value. Therefore, both lateral cephalometry and profile photography can be reliably used for 

determining mandibular plane angle. 

Correlations

 Lateral cephalometry Profile photography

Lateral cephalometry

Pearson Correlation 1 .901**

Sig. (2-tailed)  .000

N 40 40

Profile photography

Pearson Correlation .901** 1

Sig. (2-tailed) .000  

N 40 40

**. Correlation is significant at the 0.01 level (2-tailed).

Table 3: Chi-square test to determine association between lateral cephalometry and profile photography in 
Class I skeletal groups. The likelihood ratio is 83.85 indicating good association between the two diagnostic 

aids in Class I skeletal groups. 

 Value df Asymp:Sig. (2-sided)

Pearson Chi-Square 60.667a 61 .488

Likelihood Ratio 83.857 61 .028

Linear-by-Linear Association 2.106 1 .147

Table 3: Chi-square test to determine association between lateral cephalometry and profile photography in 
Class I skeletal groups. The likelihood ratio is 83.85 indicating good association between the two diagnostic 

aids in Class I skeletal groups. 

 Value df Asymp:Sig. (2-sided)

Pearson Chi-Square 58.646a 61 .625

Likelihood Ratio 79.889 61 .129

Linear-by-Linear Association 2.897 1 .169
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Table 4: Chi-square test to determine association between lateral cephalometry and profi le photography in 
Class II skeletal groups. The likelihood ratio is 79.89 indicating good association between the two diagnostic 

aids in Class II skeletal groups. 

 Value df Asymp:Sig. (2-sided)

Pearson Chi-Square 67.822a 61 .399

Likelihood Ratio 81.369 61 .258

Linear-by-Linear Association 1.945 1 .227

Graph 2: Scatter plot to determine the association between lateral cephalometry and profi le photography 
in Class I skeletal groups. The x axis denotes the two groups while the y axis denotes the Mandibular plane 

angle. The likelihood ratio is 83.85 indicating good association between the two diagnostic aids in Class I 
skeletal groups. 
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Graph 3: Scatter plot to determine the association between lateral cephalometry and profi le photography 
in Class II skeletal groups. The x axis denotes the two groups while the y axis denotes the Mandibular plane 

angle. The likelihood ratio is 79.89 indicating good association between the two diagnostic aids in Class II 
skeletal groups. 

Graph 4: Scatter plot to determine the association between lateral cephalometry and profi le photography in 
Class III skeletal groups.The x axis denotes the two groups while the y axis denotes the Mandibular plane 
angle. The likelihood ratio is 81.37 indicating good association between the two diagnostic aids in Class III 

skeletal groups. 
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Conclusion
Profile photography can be used as a perfectly 

accurate method for detecting presence of horizontal, 
vertical, average growth patterns. It is fairly accurate 
for detecting normal growth patterns as well as both 
Class I and non-Class I jaw relationships. These results 
highlight this non-invasive and economic method as a 
useful clinical tool. There is good association between 
lateral cephalometry and profile photography in 
detecting mandibular plane angle in different skeletal 
groups as well.
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Abstract
One cannot deny that cost factor plays an important role in the treatment phase of any disease and thus can 
widely affect the patient’s acceptance to treatment. Overall cost of treatment gives an idea of the approximate 
cost differences that can be expected by patients. In this given study we aim to analyse the overall cost for 
treatment procedures done for children suffering from early childhood caries in the state of Tamil Nadu. This 
is a hospital based retrospective study. All data of the patients visiting Saveetha Dental College and hospitals 
from June 2019 to March 2020 located in Chennai were retrieved manually. Children who were diagnosed 
with early childhood caries between 2-6 years who had at least one procedure done were included. A total 
of 1210 patients were included in the study out of which 660 were males (54.55%), and 550 were females 
(46.45%). Out of 1210 patients: average costs for 1 to 5 procedures: Rs 231/-, 6 to 10 procedures: Rs 698/-, 
11 to 15 procedures: Rs 1222/-, 16 to 20 procedures: Rs 1783/-, 21 to 25 procedures: Rs 2419/-, 26 to 30 
procedures: Rs 2765/-, 31 to 35 procedures: Rs 3261/-, 36 to 40 procedures: Rs 3713/-, 41 to 45 procedures: 
Rs 3893/-. Out of total procedures the patient count for 1 to 5 procedures: 715, 6 to 10 procedures: 232, 
11 to 15 procedures: 98, 16 to 20 procedures: 47, 21 to 25 procedures: 40, 26 to 30 procedures: 30, 31 to 
35 procedures: 25, 36 to 40 procedures: 12, 41 to 45 procedures: 4. We can conclude that the most of the 
patients required 1 - 5 dental procedures with the frequency being highest at 5 years and mostly in male 
children and the overall cost had a gradual linear increase with the increase in the number of procedures.

Keywords: dental extractions; primary teeth; early childhood caries; treatment cost 

Type of Study: Retrospective Study 

Introduction
Dental caries is a global oral health problem with 

distinctive variations in its distribution. It continues to 
be the most common infectious disease. ECC is one of 
the most serious public health problems in children in 
developed as well as developing nations and a commonly 
neglected disease among children in India 1. Early 
childhood caries is defined by the American Academy 
of Pediatric Dentistry (AAPD) as the presence of one 
or more decayed (cavitated or non-cavitated), missing 
due to caries or filled tooth surfaces in any primary tooth 
in a child of age 71 months or younger 2. In rural south 
India, the prevalence of ECC has been reported as 40.6% 
among 0 to 3-y-old children, of whom 50.3% had non-
cavitated surfaces and 49.7% had cavitated surfaces 3. A 

high prevalence of ECC has been reported in India, with 
none of the states having prevalence below 40% 4 with 
Tamil Nadu having a prevalence of 55.73%4–10. Any 
disease having 40% prevalence is a serious health issue 
and requires focused attention 4. This trend continues in 
young children in spite of major progress in the field of 
caries control over the past few decades 4,11–14.

A latest survey of National consumer usage and 
attitudes towards dental education in the population 
conducted along 150 cities in India, the dental problems 
seem to be due to low dental awareness and poor oral 
hygiene habits. Most of the rural population still used 
non dentifrice products like Neemstick, charcoal and ash. 
Many patients defer from treatment due to dental pain 
and also due to increase in treatment costs 13. Few of the 
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barriers for seeking dental services as classified by FDI 
are individuals (lack of perceived need, financial issues, 
lack of access), dental profession (uneven distribution, 
not sensitive to patient’s attitudes and needs), and society 
(insufficient support for research, ineffective support of 
public attitudes) 13.

Early childhood caries can give rise to sensitivity, 
pain and infection, difficulty in mastication, leading to 
systemic effects like overall malnutrition, gastrointestinal 
problems. Hence treatment plays a critical role in oral 
and overall health 15.

Treatment ranges from oral prophylaxis16, 
restorations, pulp therapies17–23in the oral cavity 24,25 
and management of trauma to the dentition26 etc. Usage 
of multiple medications, laser, ultrasound equipment, 
radiation therapy, multiple imaging(CBCT, CT, 
MRI) and procedures in general anaesthesia can also 
significantly increase the cost.

One very important factor for the increase in cost 
is due to dental neglect. Dental neglect is defined as 
parents’ persistent failure to take precautions and 
provide necessary dental treatment to maintain the 
child’s oral health and to ensure their freedom from 
pain and infection. It is the responsibility of parents to 
pursue health-related necessities for their children. In 
this regard, the lack of parent’s or guardian’s attention 
will have a negative influence on the child’s oral status. 
Thus, the interventions that are directed toward parents’ 
beliefs and attitudes about oral health may be beneficial 
in the prevention of oral problems such as dental caries 
27.

One cannot deny that cost factor plays an important 
role in the treatment phase of any disease and thus can 
widely affect the patient’s acceptance to treatment. The 
results of the present study showed that the parents 
having income less than Rs15,000 and who have done 
secondary education showed lesser levels of positive 
dental attitudes which is similar to studies done by 
Freeman et al. and Williams et al28,29. Hence, there is 
a greater probability for the occurrence of oral diseases 
among children of low-income mothers30, which is in 
contrast to the result of Al Gahnim et al.,31 where it was 
stated that income does not play a role in attitude toward 
oral health.

Overall cost of treatment gives an idea of the 
approximate cost differences that can be expected by 
patients, so in this given study we aim to analyse the 

overall cost for treatment procedures done for children 
suffering from early childhood caries in the state of 
Tamil Nadu 32.

Materials and Methods
This is a hospital based retrospective study. It was 

done by two examiners. Simple random sampling was 
done to reduce sampling bias. Dental records of patients 
who had visited a private dental hospital from June 2019 
to March 2020, located in Chennai, Tamil Nadu, India 
were retrieved manually and analysed. All information 
including patient ID, treatment done, bill number, cost of 
procedure, total number of procedures, age, and gender 
were retrieved.

A total 1210 case sheets were retrieved manually 
and compiled and tabulated in Excel. Children who were 
diagnosed with early childhood caries between 2-6 years 
who had at least one procedure done were included and 
children with systemic disorders, special children and 
children devoid of caries were excluded.

All the procedures were done by only a single 
operator for a specific patient. A full mouth examination 
with intraoral periapical radiographs of the teeth 
indicated for treatment was taken before the start of the 
clinical procedure. After confirmation of the diagnosis 
a parental consent in writing and video consent was 
obtained and then the required treatment procedures 
were done by adhering to strict treatment protocols.

Cross verification for incomplete and inaccurate 
data was cross checked with treatment bills and intraoral 
photographs and verified. The internal validation was 
achieved by making the sample representative. This was 
further extended to external validity due to a large sample 
generalized but only to the South Indian population.

Ethical aspect:

This study was conducted with ethical approval 
obtained from the Institutional Ethical Committee 
(Ethical approval number: SDC/SIHEC/2020/
DIASDATA/0619-0320 of Saveetha Institute of Medical 
And Technical Sciences. 

Statistical Analyses
The collected data was entered into Microsoft 

office Excel 2013 datasheet transferred to SPSS version 
26.0 software (SPSS software Chicago, IL, USA) for 
statistical analysis. They were put to descriptive analysis 
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and chi square test was done to assess the significance of 
association between the categorical variables.

The independent variables: gender, age. The 
independent variables: total number of procedures, cost 
of procedures, treatment done.

Results and Discussion
A total of 1210 patients were included in the study 

out of which 660 were males (54.55%), and 550 were 
females (46.45%) [Figure 2].

The total number of patients across various age 
groups 1 year: 1.08%, 2 years: 3.39%, 3 years: 12.73%, 
4 years: 23.97%, 5 years: 30.99%, 6 years: 28.84% 
[Figure 1].

Out of total procedures the patient count for 1 
to 5 procedures: 715, 6 to 10 procedures: 232, 11 to 
15 procedures: 98, 16 to 20 procedures: 47, 21 to 25 
procedures: 40, 26 to 30 procedures: 30, 31 to 35 
procedures: 25, 36 to 40 procedures: 12, 41 to 45 
procedures: 4 [Figure 3].

Out of 1210 patients: average costs for 1 to 5 
procedures: Rs 231/-, 6 to 10 procedures: Rs 698/-, 
11 to 15 procedures: Rs 1222/-, 16 to 20 procedures: 
Rs 1783/-, 21 to 25 procedures: Rs 2419/-, 26 to 30 
procedures: Rs 2765/-, 31 to 35 procedures: Rs 3261/-, 
36 to 40 procedures: Rs 3713/-, 41 to 45 procedures: Rs 
3893/-. Chi square test was done and the association was 
found to be significant (p value = 0.045) [Figure 4].

The distribution of the total number of procedures 
for the various age groups included in the study for the 
various types of treatment procedures done. Chi square 
test was done and the association was found to be not 
significant (p value = 0.000 ) [Figure 5].

Based on gender, males underwent more treatment 
procedures, on an average underwent 1-5 procedures 
– 715 patients (59.09%) with this having the highest 
frequency at 5 years – 243 patients (30.99%). Overall 
the base minimum cost ranged from Rs.30/- to the bare 
maximum of Rs.3893/-.

One cannot deny the fact that early childhood caries 
can lead to several other problems affecting even the 
permanent dentition like malocclusion so the expense of 
treating the disease continues even after initial treatment 
32,33. This study in Alaska stated that all interventions 
were shown to generate a cost saving to the health care 

payers 34.

We see that there is a gradual increase in the cost 
of the overall treatment as the number of procedures 
increase. This can be attributed to the increase in the 
complexity of the treatment leading to the increase in 
cost. This was consistent with previous literature 34,35, 
it is also seen that the cost of chair side treatment was 
far less as compared to general anaesthesia 36–38. At the 
same time we can deny that general anaesthesia was 
more effective than chairside treatment 36,37 and it gave 
an additional 4 caries free months 36.

In this study there is a gradual decrease in the number 
of patients as the average number of procedures increase. 
The most frequent type of treatment required were one 
surface restorations followed by extractions, pit and 
fissure sealants and pulp therapy 35. In figure 3 there is 
a huge difference in the number of patients undergoing 
1-5 procedures and 6-10 procedures. This could be 
due to the treatment being carried out for a temporary 
solution on emergency management. The increase in 
fallout rate also is caused due to the ability of parents to 
come during working hours and for children to take off 
from schools. Most of the patients faced severe stages of 
the disease mostly due to delay in proper treatment 35.

It was also observed that all sections of society 
lacked awareness with respect to treatment of primary 
teeth and had the similar misconception that primary 
teeth would fall off and hence do not require treatment. 
This leads to failure to seek or delay in seeking dental 
treatment, to comply with treatment plan, and failure to 
implement basic oral care.

We see that though in 1-5 procedures the number of 
patients keeps increasing, for all other procedure groups 
there is an increase in trend till 4-5 years and then there 
starts a gradual decrease. We can explain this trend as 
once a child enters school, proper meal times, decrease 
in snacking, increased school dental programmes and 
overall growth and development of the child further 
leads to better care of the oral cavity and increase in oral 
hygiene practices leading to a decrease in the severity of 
the disease, but a study by Kastenborn et al states that 
treatment cos of the patient is high irrespective of the 
age 39.

These excessive costs can be decreased by the means 
of early detection and practicing preventive approaches 
to management of dental caries 35. Regular dental 
checkups must be promoted. The overall cost of all the 
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procedures eventually points to only one main strategy: 
‘prevention’. Early intervention can lead to avoidance of 
extensive pulp therapy and can be limited to restoration. 
Effective plaque control measures can signifi cantly 
contribute to the prevention of dental caries. In the 
present day, various chemical and mechanical methods 
are available, of which tooth brushing persists to be the 
most effective method40. Patients who do not suffer from 
severe symptoms like non cavitated lesions can be treated 
by minimally invasive techniques to preserve tooth 
structure. One of the most common preventive methods 
range from maintenance of proper oral hygiene40 to 
incorporation of fl uoride in daily life in form of fl uoride 
toothpastes, fl uoridated water, topical fl uoride gels, 
varnishes etc41. The World Health Organisation has 
recommended adding fl uoride to drinking water as it has 
less than optimal fl uoride levels 42. 

Limitations of the study included retrieval and use 
of data from a single hospital setup which could have led 
to difference in costs in other hospitals/clinics. Since this 
study is done in a university dental setup the costs are 
lesser .Hence these costs of treatment to be extrapolated 
to the market value.The restrictions in the geographic 
location will not give a generalized result for the given 
data. Many lower sections of the society would prefer 
a government hospital compared to a private hospital 
leading to a disproportion in representation of the 
population.

Proper dental examination, oral hygiene maintenance 
and routine restorative procedures must be performed 
to prevent development of more serious damaging 
and expensive conditions. Further studies focusing on 
cost saving treatment of timely management of dental 
caries and implementation of preventive measures are 
necessary. 

 
Figure 1: Pie chart showing the distribution of patients across various age groups. Blue color represents 
1year olds, red color represents 2 year olds, green color represents 3 year olds, orange color represents 4 

year olds, yellow color represents 5 year olds, pale green color represents 6 year olds. From this chart it is 
seen that the 4 year olds were the most treated (30.99%). 
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Figure 2: Pie chart showing the distribution of patients based on gender. Red color represents females and 

blue color represents males, The distribution of patients based on gender was 660 were males (54.55%), and 
550 were females (46.45%) with the number of males being treated higher. 

 

Figure 3: Bar graph showing the distribution of average number of procedures underwent by patients. 
X - axis represents the total number of procedures done and y axis represents the number of patients. This 

graph shows that most of the patients underwent only 1 to 5 treatment procedures (715). 
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Figure 4: Bar graph showing distribution of average costs for overall treatment for all the patients according 

to the total number of procedures undergone by the patients. X - axis represents the total number of 
procedures and the y - axis represents the average cost. This graph shows that as the number of procedures 

increases the cost increases with the cost being highest (Rs.3893) for children in the 41 to 45 procedures 
group . Chi-square test was done and the association was found to be signifi cant (p value = 0.045). 

 
Figure 5: Bar graph showing the distribution of number of procedures for the various age groups included 
in the study. X - axis represents the various age groups and y - axis represents the total number of patients 
for the various treatment procedures. From this graph we can infer that the number of patients requiring 

treatment procedures decreased with an increase in age with patients requiring a minimum of 1 - 5 
procedures being constantly high across all age groups. Chi-square test was done and the association was 

found to be not signifi cant (p value = 0.000 ). 
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Conclusion
Within the limits of the study we can conclude 

that the most of the patients required one to five dental 
procedures with an increase in frequency with increase 
in age. The overall cost for a patient showed a gradual 
linear increase in cost with the increase in the number of 
procedures. This is with respect to one dental university 
where the charges were minimal compared to private 
clinic setups. 
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Abstract
One of the first teeth to get affected by early childhood caries are the primary central incisors thereby 
esthetics is a main concern in restorations related to primary anterior teeth. In this study the severity of 
carious lesions are identified by the type of treatment performed. It is a retrospective study analyzing the 
need for a restoration as compared to a pulp therapy in primary central teeth. This is a private hospital based 
retrospective study. This is a hospital based retrospective study. All data of the patients visiting Saveetha 
Dental College and hospitals from June 2019 to March 2020 located in Chennai were retrieved manually. 
Children who were diagnosed with early childhood caries between 2-6 years who had caries in at least one 
of the primary central incisors (51, 61 ,71, 82) indicated for restorations or pulpectomy were included. A 
total of 832 teeth were treated out of which 476 were of males (57.21%) and 356 were of females (43.89%).
The highest number of treatment procedures was done in 3-4 year olds – 244 procedures (58.53%). The most 
commonly treated tooth was primary maxillary left central incisor – 389 procedures (45.67%). Only 31.25% 
of the teeth underwent pulpectomy procedures. We can conclude restorations were performed in 3-4 year old 
common among male children in the primary maxillary left central incisor when compared to pulpectomy.

Keywords: Pediatric restorations, Strip crowns, Composites, Glass ionomer cements, Pulpectomy 

Introduction
Esthetics is of main concern in restorations related 

to primary anterior teeth for parents and caretakers and 
children1–4. Treatment is usually based on opinion and 
clinical observation. Treatment is usually based on 
opinion and clinical observation.

According to American Academy of Pediatric 
Dentistry usually primary maxillary central incisors 
erupt at 6 to 10 months and primary mandibular central 
incisors at 5 to 8 months of age 5 this being the initial 
teeth to erupt and have to face the full bacterial load and 
which leads to fce the full bacterial load and which leads 
to caries. A study shows 50% children suffered from 
caries involving primary maxillary anterior teeth6.

The treatment plan shall include, development state 
of the dentition, caries risk assessment, patient’s oral 
hygiene, anticipated parental compliance7, likelihood of 
recall and patient’s ability to cooperate for treatment, and 
this includes reviewing the caries risk especially in rural 
populations where it’s high. Factors like dental trauma 8, 
pathologies in the oral cavity 9–11 etc can affect patient 
cooperation. Tooth preparation must involve removal 
of all caries to establish proper outline, resistance and 
convenience form compatible with the restoration 12.
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Restorations in primary teeth need to be carefully 
considered due to the anatomy of the primary teeth. 
The mesiodistal diameter of the primary incisor crown 
is smaller compared to the permanent successors. They 
have larger pulp chambers but relatively smaller teeth 
12,13.

Demineralization of primary teeth is significantly 
faster than that of permanent teeth, leading to 
requirement for early treatment14. Although primary 
incisors are among the first to exfoliate they do have a 
very significant lifespan and begin to naturally exfoliate 
at the age of 7 and 8 years for central incisors at 8 to 9 
years for lateral incisors 15.

Patient cooperation plays an important role in the 
success of any treatment, thus age and maturity can 
influence treatment outcomes and changes in the clinical 
approach and management 16,17. Various treatment of 
primary anteriors ranging from simple restorations to 
extractions.

The ultimate goal to restore teeth is to allow the 
patient to maintain it until natural exfoliation. Various 
treatment procedures are available for class III, class IV, 
class V cavities 18. 

Very small cavities can be restored by using 
restorations, compomers or glass ionomer cements 
.19Bonded resin composite strip crowns introduced in the 
1970’s helped dentists provide esthetics and a promising 
version of restoration for primary teeth 20. Many studies 
formed strip crowns to be very successful and durable 
21,22.

A significant problem faced by dentists in mandibular 
central incisors is restoration of interproximal caries. 
Extremely short crowns can cause pulpal exposure. 
Disking the inter- proximal surface to open contacts and 
increase access to salivary flow. Severe caries can be 
restored with GIC as there are no strip crowns for lower 
anteriors23.

When there is chronic irreversible inflammation or 
necrosis of radicular pulp pulpectomy is done. Materials 
like zinc oxide eugenol paste were introduced 23 but 
overfilling was not acceptable due to formation of mild 
foreign body reaction. Iodoform pastes are currently 
used and are successful in treatment 24.

In this study the severity of carious lesions are 
identified by the type of treatment performed like 

restorations or pulp therapy8,25–32. The aim of this 
retrospective study was to analyze the need for a 
restoration as compared to a pulp therapy in primary 
central teeth.

Materials and Methods
This is a private hospital based retrospective study. 

It was done by two examiners. Simple random sampling 
was done to reduce sampling bias. This was a hospital 
based retrospective study. Dental records of 832 patients 
who had visited a private dental hospital from June 2019 
to March 2020, located in Chennai, Tamil Nadu, India 
were retrieved manually and analysed. All information 
including patient ID, treatment done, age, gender teeth 
treated were retrieved. Children who were diagnosed 
with early childhood caries between 2-6 years who had 
caries in at least one of the primary central incisors (51, 
61 ,71, 82) indicated for restorations or pulpectomy 
were included. Children with systemic disorders, special 
children who had primary central incisors indicated for 
extraction and caries free children were excluded. 

All the procedures were done by only a single 
operator for a specific patient. A full mouth examination 
with intraoral periapical radiographs of the teeth 
indicated for restoration or pulpectomy was taken before 
the start of the clinical procedure. After confirmation of 
the diagnosis for GIC restoration the tooth was isolated 
using rubber dam (GDC Marketing, Hoshiarpur, Punjab, 
India). Using a round carbide bur (MANI Inc., Japan) 
in a high-speed handpiece (NSK, JAPAN), all the 
caries were removed. The glass ionomer cement type 2 
(Shofu, Shofuinc. Japan) was used to restore the cavity. 
For composite restoration the prepared cavity was 
etched using 37% phosphoric acid gel (Dtech, Pune, 
Maharashtra) washed, dried and cured with bonding 
agent (Te Econom Bond; Ivoclar Vivadent; Schaan, 
Liechtenstein ) and then sealed using composite resin 
(Ivoclar Vivadent; Schaan, Liechtenstein). Light curing 
was done and the restoration was finished and polished. 

For strip crown the tooth was prepared on all 
surfaces etchant and bonding agent was applied. The 
strip crown(3M, ESPE, USA) of suitable size was taken 
and a small vent hole was made on the lingual surface 
for the flow of excess material. The crown was filled 
with packable composite resin placed on the tooth and 
light cured. The plastic crown was then removed and the 
restoration was finished and polished. 



Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4      5975

For pulpectomy local anesthesia was administered 
using 2% lignocaine with 1:200,000 adrenaline (LOX* 
2% ADRENALINE, Neon Laboratories limited, India) 
followed by rubber dam placement.Access cavity was 
made using no 4 round carbide bur (MANI Inc., Japan) 
which was followed by working length determination 
using no 15 hand K-file (Dentsply Maillefer, OK, 
USA). The working length was determined using 
the radiographic method and was kept 1-mm short 
of radiographic apex and rotary instrumentation was 
preceded by initial hand instrumentation up to no 20 
K-file. The rotary instrumentation was done using 
the Kedo-S rotary files (Reeganz dental care Pvt. 
Ltd, India) for primary anterior teeth with U1. After 
complete instrumentation and irrigation, the canals were 
dried using no. 30 paper points (Dentsply Maillefer, 
OK, USA) and canals were obturated using calcium 
hydroxide iodoform paste (Metapex, META Biomed 
Co, PA, USA). The excess of coronal filling is removed, 
and initial entrance filling was given using glass ionomer 
cement (Shofu, Shofuinc. Japan). 

The patient and the parents were blinded regarding 
the treatment protocol. The evaluator of the treatment 
procedure was blinded about the treatment protocol 
for each group. Since the type of treatment provided 
was known to the operator, the operator could not be 
blinded.Cross verification for incomplete and inaccurate 
data was cross checked with radiographs and intraoral 
photographs and verified. The sample was representative 
with specific inclusion and exclusion made it internally 
valid. This study had validity externally limited to the 
South Indian population due to limited geographic 
inclusion.

Ethical aspect:

This study was conducted with ethical approval 
from the Institutional Review Board (Ethical approval 
number: SDC/SIHEC/2020/DIASDATA/0619-0320 of 
Saveetha Institute of Medical And Technical Sciences. 

Statistical Analyses
The collected data was entered into Microsoft 

office Excel 2013 datasheet transferred to SPSS version 
26.0 software (SPSS software Chicago, IL, USA) for 
statistical analysis. The independent variables: gender, 
age. The independent variables: total number of 
procedures, cost of procedures, treatment done. They 
were put to descriptive analysis and chi square test was 
done to assess the significance of association between 

the categorical variables.

Results and Discussion
A total of 832 teeth were treated out of which 

476 were of males (57.21%) and 356 were of females 
(43.89%). Chi square test was done and the association 
was found to be not significant (p value = 0.517) [Figure 
3]. The distribution across various age groups 1 year: 
0.72%, 2 years: 10.70%, 3 years: 29.21%, 4 years: 
29.33%, 5 years: 22.60%, 6 years: 7.45% [Figure 1].

Out of 832 teeth treated the distribution was namely 
maxillary left central incisor: 380 teeth, maxillary right 
central incisor: 368 teeth, mandibular left central incisor: 
42 teeth and mandibular right central incisor:42 teeth. 
Chi square test was done and the association was found 
to be not significant (p value = 0.418) [Figure 2]. 

Out of type of procedure done the number of 
tooth treated by each procedure was class 3 composite 
(mesial): 108 teeth, class 3 composite (distal): 13 teeth, 
class 4 composite (mesial): 22 teeth, class 4 composite 
(distal): 10 teeth, class 5 composite:42 teeth, class 1 
GIC: 191 teeth, class 5 GIC: 6 teeth, pulpectomy (single 
visit): 258 teeth, pulpectomy (multi visit): 2 teeth, strip 
crowns: 180 teeth. Chi square test was done and the 
association was found to be significant (p value = 0.000) 
[Figure 4]. 

The highest number of treatment procedures was 
done in 3-4 year olds with 244 procedures (58.53%). 
The most commonly treated tooth was primary maxillary 
left central incisor with 389 procedures (45.67%). Only 
31.25% of the teeth underwent pulpectomy procedures.

Early childhood caries begins soon after 
eruption and progresses rapidly affecting infants and 
toddlers 18.Most of the treatment done to the children 
restorations(68.75%) [Figure 4]. From this we can come 
to the finding that though the prevalence of caries in 
Tamil Nadu is high (55.73%) 33. The severity of caries 
is comparatively low as most of the teeth treated only 
required restorations.being the 1st teeth to get affected 
in ECC i.e maxillary central incisors and the last tooth 
get affected being mandibular central incisor 18 we can 
say that this correlated with existing studies. This is 
further supported by the data found in this study where 
the restorative rate difference between the maxillary and 
mandibular central incisors is highly significant.
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This study shows that proximal surfaces of teeth 
demonstrated the highest caries rate being the majority 
of the restorations being class 3 and class 4 carious 
lesion restorations. This was consistent with previous 
study where maxillary teeth were more susceptible as 
compared to mandibular teeth. Approximal surfaces of 
incisors, canines have higher caries rate than other sites. 
The carious teeth are more common in young patients 
and tend to decrease with age 18,34.

We see that Figure 4 also reveals that the most 
preferred material was composite followed by GIC 
followed by strip crowns. This data was the combined 
data of treatments done by both undergraduates 
(general dentists) and postgraduate (pediatric dentists). 
Compared to all materials full coverage restorations are 
considered most durable and reliable, the earliest used 
being stainless steel crowns 35.

Though the procedure is very well described, it is 
technique sensitive and any lapses in patient selection, 
moisture and hemorrhage control, tooth preparation, 
adhesive application and resin composite placement can 
lead to failure 36. This diffi culty in application is refl ected 
in a study that only 21% general dentists surveyed 
performed strip crowns as compared to pediatric dentists 
which were 73% 37.

This choice of composite also reveals that patients 
and caregivers concern for esthetics in anterior region. 

Newer materials could be used further on to give 
protective effect over caries, improve strength and retain 
esthetics like compomer which is more fl uoride releasing 
and more moisture tolerant 38.Resin modifi ed GIC 
could also be used more like normal GIC, less moisture 
sensitive and better strength than normal GIC 19,39.

Giomers are also bioactive materials that release and 
recharge fl uoride similar to composite with pre reacted 
glass particles 40–42. They can also resist plaque formation 
due to a fi lm, the giomer fi ller forms on the surface when 
it contacts with saliva and prevents bacterial adhesion 43

and causes remineralization to adjacent surfaces 44. 

The study by coll et al states that success rates of 
pulpotomy and indirect pulp therapy is higher compared 
to pulpectomy although not statistically signifi cant45. 
Endodontic treatment is considered the last option for 
keeping a primary tooth that has irreversibly affected 
due to caries in a child 46.Early intervention can be done 
to prevent extensive pulp therapy. 

It must be remembered that preventive measures like 
periodic topical fl uoride therapy47,48 or fl uoride varnishes 
4 times a year 49 have shown effect in remineralization 
of early carious lesions 50,51.

There were some limitations for the study like 
restricted geographic location limited to the South India 
population. 

 
Figure 1: Pie chart showing the distribution of teeth treated across various age groups. Blue color represents 

1year olds, red color represents 2 year olds, green color represents 3 year olds, orange color represents 4 
year olds, yellow color represents 5 year olds, pale green color represents 6 year olds. From this chart it is 

seen that the 4 year olds were the most treated (29.33%). 
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Figure 2: Bar graph showing association of gender of participants included in the study for each tooth 
treated. Red color represents female and blue color represents male. X - axis represents the type of tooth 

treated and y - axis represents the number of patients based on gender. This graph shows that the primary 
upper left central incisor was the most treated and this was higher in males (212) than females. Chi-square 

test was done and the association was found to be not signifi cant (p value = 0.418). 

Figure 3: Bar graph showing association of number of procedures for each tooth type from 1 to 6 years. X 
- axis represents the type of tooth treated and y - axis represents the number of procedures done based on 

age. Most commonly treated tooth was the primary upper left central incisor and this was seen in 3 year old 
children. Chi-square test was done and the association was found to be not signifi cant (p value = 0.517). 
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Figure 4: Bar graph showing association of total number of procedures for each tooth treated for each 
treatment done. X - axis represents the type of teeth treated and the y axis represents the number of teeth 

treated for each type of procedure. Single visit pulpectomy was the most commonly done treatment with the 
high frequency seen in the primary upper left central incisor. Chi square test was done and the association 

was found to be signifi cant (p value = 0.000). 

Conclusion
Within the limits of the study we can conclude 

that the most performed procedure were restorations as 
compared to pulpectomies with increase in restorative 
rate with increase in age. Adequate knowledge on the 
variations in tooth structure, awareness regarding the 
radiographic limitations and restorative technique is 
essential prior to commencement of any procedure. 
Though endodontic treatment in primary teeth has shown 
excellent clinical and radiographic success conservative 
treatment is still the most performed and most preferred 
choice of treatment as the pulp remains vital as the 
potential for recovery exists once the irritation has been 
removed. Also any fractures can be easily repaired by 
adding more material rather than repeating the entire 
procedure. 
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Abstract 
Composite resin is one of the most commonly used restorative material during the past decade as it provides 
desirable esthetics, easy to manipulate and minimal cavity preparation required. Despite numerous benefits 
provided by composites, several clinical studies have reported short longevity and higher rate of failure in 
composite restoration. One of the main reasons for failure was due to recurrent or secondary caries. The aim 
of this study was to evaluate the association between composite restoration in anterior teeth and secondary 
caries. This study included patients above 18 years with composite restoration filled anterior teeth who 
reported to dental hospital from June 2019 to March 2020. Patients below 18 years, medically compromised 
patients and patients without anterior composite restorations were excluded from the study. A total of around 
86000 patient records were reviewed and analysed for the inclusion criteria and the following parameters 
were extracted; (i) Patient’s gender, (ii) teeth involved, (iii) presence of secondary caries and (iv) types 
of restoration. Data was recorded into Microsoft Office Excel (2013) and analysed using SPSS software 
Version 26.0. Chi-square test was done to find out correlation of presence of secondary caries between 
variables such as patient’s gender, teeth involved and types of restoration. Significant test level was set at 
p<0.05. A total of 1062 teeth presented with composite restoration in anterior teeth. 17.6% of composite 
filled anteriors presented with secondary caries. Class III restoration had the highest prevalence of secondary 
caries (61%) and was found to be statistically significant (p<0.05). Females (18.3%) had higher incidence 
of secondary caries than compared to males (16.6%). Maxillary central incisors had the highest presence 
of secondary caries (64.2%). Within the limits of this study, it was observed that less number of composite 
filled anterior teeth had secondary caries and females presented with more number of anterior composite 
restoration with secondary caries compared to males. Class III restorations demonstrated higher presence of 
secondary caries than other types of restoration. 
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caries 
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Introduction 
Composite restoration is a tooth coloured restorative 

material commonly used to restore mild to moderately 

decayed teeth and has the benefit of improved esthetics 
as compared to other restorative materials in the market. 
Composite is known to be one of the most commonly used 
restorative material during the past decade 1,2. Composite 
restoration not only provides desirable esthetics but is 
also easy to manipulate and requires minimally invasive 
preparation technique and has replaced amalgams which 
have been the standard restorative material for the past 
100 years as amalgam restorations have been associated 
with environmental pollution 3,4 and has a negative 
effect on health as it releases mercury 5,6. Moreover, 
composites are known to have good bonding potential 
to the tooth, good mechanical property and lower cost 
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compared to other indirect restoration and have also 
replaced other types of restoration in a wide variety of 
clinical situations such as situations in which previously 
could only be treated by indirect prosthetic restoration. 
Composite restoration is not only used to restore 
traumatized or decayed teeth, but also used for direct 
and indirect restoration to improve esthetics. 

However, despite the numerous benefits provided 
by composites, several clinical studies have reported 
short longevity and higher rate of failure in composite 
restorations than amalgam restorations 2,7–10. Previous 
studies reported that one of the main reasons for failure 
was due to recurrent or secondary caries 8–10. The term 
secondary caries or recurrent caries signify both new 
caries around a restoration and residual remaining caries 

11. Secondary caries is also one of the main reasons for 
replacement of restorative material 12. Secondary caries 
cannot be avoided completely regardless of the material 
used for filling. Secondary caries may occur due to 
crack formation after filling or inadequate removal 
of caries. However, the relationship between gap and 
secondary craies is controversial as some studies found 
poor correlation 13,14 while a few studies found positive 
correlation 15,16. There has not been any conclusive 
evidence for association between gaps and secondary 
caries adjacent to restoration. Nevertheless, studies 
have reported presence of secondary caries in complete 
restorations 14,17. 

One of the disadvantages of composite filling 
material is the inadequate sealing ability which allows 
the formation of micro-gaps at the composite-tooth 
interface followed by microleakage of bacteria and 
their metabolites and other oral fluids which have long 
been considered as an etiology of secondary caries 18. 
Polymerization shrinkage is also one of the inherent 
shortcomings of composites, which greatly affects the 
sealing ability 19. Surface roughness of composites also 
play a role in development of secondary caries as studies 
have shown that composites have greater bacterial 
adhesion and accumulate more plaque compared to 
other restorative materials 20,21. The most common 
method used for detection of secondary caries around 
restorations is intraoral radiography 21. In some cases, 
secondary caries can be detected with visual and tactile 
inspection for brown or black staining of margins around 
the composite which can be easily observed around 
tooth coloured restoration and marginal debonding 21. 
Good operator skill is fundamental to improve clinical 
success of composite restorations since the application 

of composite materials are generally known to be very 
technique sensitive 22. 

Over the past 5 years, innumerable clinical trials 

23–28, in-vitro studies 29–34 and article reviews 35–37 had 
previously been conducted by our team. Currently we 
are focusing on analysing the prevalence of secondary 
caries in composite restored anterior teeth. The aim 
of this study was to evaluate the association between 
composite restoration in anterior teeth and secondary 
caries. This allows us to gain knowledge on the 
prevalence of recurrent caries in composite restorations 
and to understand the need to take necessary measures to 
improve clinical success of composite restorations. 

Materials and Methods 
The case control study involved adults of 18 years 

and above who had reported to dental hospital between 
June 2019 to March 2020. Both male and female adults 
were selected for this study. The study was conducted as 
a university based. This allowed flexible data retrieval, 
automated data collection, cost effective as well as time 
saving. However, the setting allowed a limited population 
to be covered and is subjected to researcher’s personal 
bias. Retrieval of patient’s data received approval from 
the Ethical Committee Board of dental hospital and will 
be covered by the following ethical approval number. 
SDC/SIHEC/2020/DIASDATA/0619-0320. Patient’s 
informed consent was obtained from patients prior to 
clinical examination. 

A total of 86000 patient records between June 
2019 to March 2020 were reviewed and analysed for 
presence of composite restoration in anterior teeth and 
information was verified through intraoral photographs 
of patients uploaded into the system. Data was collected 
by a single calibrated examiner. The inclusion criteria 
was patients above 18 years with anterior composite 
restoration. Exclusion criteria includes patients below 
18 years, medically compromised patients and patients 
without anterior composite restorations.The following 
parameters were observed and recorded: (i) Patient’s 
gender, (ii) teeth involved, (iii) types of restoration and 
(iv) presence of secondary caries. 

Statistical Analysis 
All the data were entered into Microsoft Office Excel 

(2013) and analysed using SPSS software Version 26.0. 
Descriptive statistics were used to report distribution 
of gender, tooth involved, types of restoration and 
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presence of secondary caries. Chi-square test was further 
conducted to assess the association between variable 
factors such as gender, presence of secondary caries 
and types of restoration. Significant level test was set at 
p<0.05. 

Results and Discussion 
A total of 1062 anterior teeth was diagnosed with 

composite restoration. Out of which 628 were females 
and 434 males. 3% of anterior teeth had class V 
restoration, 5% had class I restoration, 45.1% had class 
IV restoration and 54.1% had class III restoration (Figure 
1). As for the type of teeth involved, the distribution 
was 60% maxillary central incisors, 25% maxillary 
lateral incisors, 9% maxillary canine, 1.9% mandibular 
central incisors, 2.3% mandibular lateral incisors and 
1.9% mandibular canines (Figure 2). Out of 1062 teeth 
with composite restoration, 187 (17.6%) of teeth were 
observed with secondary caries while remaining 875 
(82.4%) had no sign of secondary caries (Figure 3). 

Based on gender, prevalence of secondary caries 
was found to be higher in females (18.3%) compared 
to males (16.6%) (Figure 4), However, no statistically 
significant difference was found in presence of secondary 
caries between males and females (p>0.05)(Figure 4). 

Maxillary central incisors demonstrated the highest 
presence of secondary caries (64.2%) (Figure 5) but 
this finding was not statistically significant (p>0.05) 
(Figure 5). Based on type of restoration, the presence 
of secondary caries was found to be higher in class 
III restorations compared to other types of restoration 
(Figure 6). Significant association was found in presence 
of secondary caries between types of restoration (p<0.05) 
(Figure 6) 

The prevalence and incidence of secondary caries in 
composite restoration in the general population has not 
been thoroughly investigated despite secondary caries 
being recognized as a major issue related to composite 
restoration. Many studies have reported the incidence 
of secondary caries were used to study the longevity 
of composite restoration. However, there are very few 

studies available that deal exclusively with its incidence 
and prevalence in composite restoration. 

Our present study found that 17.6% of composite 
filled anteriors were observed to have secondary caries. 
Hewlett et al. studied the radiographic secondary caries 
prevalence in teeth with restorations and reported 
that 14% of the restored teeth had secondary caries 
17. Previous study by Rezwani et al. Also had similar 
findings in which he reported that 13% of restorations 
exhibited secondary caries 14. These studies confirmed 
the finding of the present study. 

Our studies observed that secondary caries was 
found to be more common in class III restoration 
(61%) compared to other types of restoration. There is 
a statistically significant difference in the presence of 
secondary caries between different types of restoration. 
In agreement with our current finding was a study 
by Asghar et al who found that class III composite 
restoration had the highest prevalence of secondary 
caries 38. This adds to the consensus of our finding and is 
to be included in clinical practice. 

In a previous study done by Asghar et al reported 
the prevalence of secondary caries was higher in males 
than compared to females 38. This study contradicted our 
current finding of females having a higher prevalence 
of secondary caries. However, this finding was not 
statistically significant (p>0.05). The possible reason 
may be due to difference in geographic location, oral 
hygiene practice and age of dental restoration. 

Our current study was done to associate secondary 
caries with composite restoration. However, factors 
involved are only limited to the patient’s gender, tooth 
involved and types of restoration. Other factors such 
as location of secondary caries, age of restoration 
and the intactness of restoration may also contribute 
to association of secondary caries. Many factors can 
contribute to secondary caries in composite restored 
teeth. Extensive research is needed to find out possible 
contributing factors which associates secondary caries 
to composite restoration and on a large population scale. 
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Figure 1. Bar chart depicts the number of anterior teeth with composite restoration and type of restoration. 
X-axis represents type of restoration and Y-axis represents the number of anterior teeth with composite 

restoration. Class III restoration was more common in anterior teeth compared to other types of restoration. 

Figure 2. Bar chart depicts the number of anterior teeth with composite restoration and tooth involved. 
X-axis represents the tooth involved and Y-axis represents the number of anterior teeth with composite 

restoration. Composite restoration was more in maxillary central incisors compared to other teeth involved. 
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Figure 3. Bar chart depicts the number of anterior teeth with composite restoration and presence of 
secondary caries. X-axis represents presence of secondary caries and Y-axis represents the number of 

anterior teeth with composite restoration. The number of cases with secondary caries is comparatively low. 

Figure 4. Bar chart depicts the association between the presence of secondary caries and gender. X-axis 
represents gender and Y-axis represents the presence of secondary caries (presence- red, absence- blue). Out 
of 187 teeth with secondary caries, 115 were females and 72 were males. Pearson chi-square value- 0.525, p 
value- 0.469 (p>0.05), hence, not signifi cant. Secondary caries were observed more in females compared to 

males but the results were statistically not signifi cant. 
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Figure 5. Bar chart depicts the association between the presence of secondary caries and tooth involvement. 
X-axis represents the tooth involved and Y-axis represents the presence of secondary caries (presence- red, 
absence- blue). Presence of secondary caries were more common in maxillary central incisors. Pearson chi-
square value- 7.115 , p value-0.212 (p>0.05), hence, not signifi cant. Maxillary central incisors demonstrated 

the highest presence of secondary caries but the results were statistically not signifi cant 

Figure 6. Bar chart depicts the association between the presence of secondary caries and type of restoration. 
X-axis represents the type of restoration and Y-axis represents the presence of secondary caries (presence- 
red, absence- blue). Presence of secondary caries were more in class III restorations followed by class IV, 

class I and class V restorations. Pearson chi-square , p value- 0.000 (p<0.05), hence, statistically signifi cant. 
Class III restorations demonstrated higher presence of secondary caries than other types of restoration and 

the results were statistically signifi cant.
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Conclusion 
Within the limits of this study, it was observed 

that less number of composite filled anterior teeth had 
secondary caries and females presented with more 
number of anterior composite restoration with secondary 
caries compared to males. Class III restorations 
demonstrated higher presence of secondary caries than 
other types of restoration. 
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Abstract 
The common objective of pulp capping is to induce a physical protective barrier over the pulp to maintain the 
vitality and function of the tooth. Indirect pulp capping is done in cases where deep carious lesions are found 
in tooth and lesion is adjacent to vital pulp tissues. Pulp capping remains a controversial topic as opinions on 
pulp capping treatment vary from clinicians, despite new advances gained through research. Many clinicians 
are reluctant to opt for direct pulp capping as a treatment option in cases of carious exposed pulp may be due 
to conflicting data and findings reported regarding success rate of pulp capping. The aim of this study was 
to evaluate the number of direct/indirect pulp capping cases which underwent root canal therapy. This study 
included adults above 18 years who had previously undergone direct/indirect pulp capping and reported 
to dental hospital between June 2019 to March 2020. Around 86000 patient records were reviewed and 
analysed for the inclusion criteria and the following parameters were extracted; (i) Patient’s gender, (ii) type 
of pulp capping, (iii) teeth involved and (iv) teeth which underwent root canal therapy. Data was recorded 
in Microsoft Office Excel (2013) and analysed using SPSS Software Version 26.0. Chi-square test was done 
to find out correlation between variables. Significant level test was set at p<0.05. A total of 218 teeth were 
found to have undergone pulp capping, those of which were 33.9% direct pulp capped tooth and 66.1% 
indirect pulp capped tooth. The teeth involved were 4.1% anteriors, 9.6% premolars and 86.2% molars. 
18.8% of capped teeth underwent root canal therapy. More females (21%) underwent root canal therapy 
than males (17.5%). A higher percentage of premolars underwent root canal therapy compared to other teeth 
(42.9%) and more indirect pulp capped teeth underwent root canal therapy (20.1%) than direct pulp capped 
teeth (16.2%). Within the limits of this study, it was observed that the number of pulp capping cases which 
underwent root canal therapy is about one fifth and was more commonly seen in premolars and in indirect 
pulp capping cases. 

Keywords: Deep caries management, Direct pulp capping; Endodontics; Indirect pulp capping; Root canal 
therapy. 

Type of Manuscript: Retrospective study

Introduction
Pulp capping is an operative procedure which 
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attempts to maintain the tooth vitality and facilitate 
reparative dentin formation 1. The common objective of 
pulp capping is to induce a physical protective barrier 
over the pulp to maintain the vitality and function of the 
tooth. Indirect pulp capping is done in cases where deep 
carious lesions are found in tooth and lesion is adjacent 
to vital pulp tissues 2. Whereas direct pulp capping is a 
treatment option for teeth with mild cariously exposed 
pulp 3. Pulp capping remains a controversial topic as 
opinions on pulp capping treatment vary from clinicians, 
despite new advances gained through research 1. Many 
clinicians are reluctant to opt for direct pulp capping 
as a treatment option in cases of carious exposed pulp 
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may be due to conflicting data and findings reported 
regarding success rate of pulp capping (approximately 
37%-100%) 4–6. Moreover, the tooth can develop into 
irreversible pulpitis and patients may experience pain 
and will have to go for root canal therapy 7. Despite 
the issues faced in pulp capping treatment, it remains 
as a minimally invasive procedure that saves cost, time 
and effort compared to pulpectomy or pulpotomy. It 
can be said that such treatment options are valid from a 
socioeconomic point of view 8. Many previous authors 
have attempted to find out prognostic factors which 
can influence the outcome of treatment to increase the 
success rate of pulp capping 4,9,10. On the other hand, 
some failures may be due to previous impaired condition 
of the pulp rather than other factors, especially in cases 
of failure that occur soon after pulp capping treatment 
11. Despite pulp capping treatment being a controversial 
topic, some studies reported direct pulp capping to be 
the appropriate treatment option for carious as well as 
traumatic or mechanically exposed pulp 9,12. 

Previous study reported the prognosis of pulp 
capping vary in success rate, ranging from 13-100% 
1. Paul et al. reported that the prognosis of direct pulp 
capping can be unpredictable and has the lowest success 
rate in caries exposed pulp in adult dentition 1. Baume 
et al. Studied the long term clinical assessment of direct 
pulp capping and stated that there is an increased risk 
of failure if pulp is diseased before capping 13. The 
same study also reported pulp capping performed by 
skilled practitioners have a higher success rate (90%) 
than compared to treatment done by students (80%) 13. 
Higher risk of pulp capping failure may also be due to 
cases with preoperative toothache 14. 

Over the past 5 years, innumerable clinical trials 
15–20, in-vitro studies 21–26 and article reviews 27–29 

had previously been conducted by our team. Currently 
we are focusing on analysing the need for root canal 
treatment in pulp capped teeth. The aim of this study was 
to evaluate the number of direct/indirect pulp capping 
cases which underwent root canal therapy. 

Materials and Methods 
This retrospective study involved adults of 18 

years and above, both males and females, who have 
reported to dental hospital between June 2019 to March 
2020. The study was conducted as a university-based 
study. This allows flexible data retrieval, automated 
data collection and saves cost. However, such setting 

only allows a limited population to be covered and 
study may be subjected to researcher’s personal bias. 
Data retrieval was approved by the Ethical Committee 
Board of dental hospital and will be covered by the 
following ethical approval number. SDC/SIHEC/2020/
DIASDATA/0619-0320. Patient’s informed consent 
was obtained prior to clinical examination of the patients. 

Around 86000 patient records between June 2019 
to March 2020 were reviewed and analysed for tooth 
treated with direct or indirect pulp capping and the 
cases were cross-verified with radiographs and intraoral 
photographs uploaded into the system. Data was 
collected by a single calibrated examiner. The inclusion 
criteria included patient’s above 18 years and patients 
who had undergone direct/indirect pulp capping. Patients 
below 18 years, medically compromised patients and 
patients without pulp capping were excluded from the 
study. The following parameters were observed and 
recorded: patient’s gender, type of pulp capping, tooth 
involved and pulp capped tooth which underwent root 
canal therapy 

Statistical Analysis 
All the data obtained were entered into Microsoft 

Office Excel (2013) and analysed using SPSS Software 
Version 26.0. Descriptive statistics were used to report 
distribution of gender, type of indirect pulp capping, 
tooth involved and pulp capped tooth which underwent 
root canal therapy. Chi-square test was conducted to find 
correlation in variable factors such as gender, type of 
pulp capping, tooth involved and tooth which underwent 
root canal therapy. Significance test level was set at 
p<0.05. 

Results and Discussion 
A total of 218 teeth were found to have undergone 

pulp capping. Out of which 81 were females and 137 
were males. 33.9% of those teeth were direct pulp 
capped teeth and 66.1% were indirect pulp capped teeth 
(Figure 1). As for the tooth involved, 4.1% were anterior 
teeth, 9.6% premolars and 86.2% molars (Figure 2). Out 
of 218 pulp capped teeth, 41 teeth (18.8%) underwent 
root canal therapy and the remaining 177 teeth (81.2%) 
did not undergo root canal therapy (Figure 3). 

Based on gender, more females (21%) had 
undergone root canal therapy than compared to males 
(17.5%)(Figure 4). No correlation in tooth underwent 
root canal therapy was found between genders (p>0.05)
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(Figure 4). More pulp capped premolar teeth (42.9%) 
underwent root canal therapy compared to anteriors 
(33.3%) and molars (15.4%) and pulp capped teeth in 
molars which did not undergo root canal therapy were 
higher compared to other teeth (Figure 5). Statistically 
significant association was found between teeth which 
underwent root canal therapy and the teeth involved 
(p<0.05) (Figure 5). More indirect pulp capped teeth 
underwent root canal therapy (20.1%) than direct 
pulped teeth (16.2%) and both direct and indirect pulp 
capped teeth which did not undergo root canal therapy 
were higher when compared to those which underwent 
root canal therapy (Figure 6). However, no significant 
association was found between teeth which underwent 
root canal therapy and type of pulp capping (p>0.05) 
(Figure 6). 

Pulp capping is generally considered not applicable 
to pulp exposed by caries due to high risk of such pulp 
being contaminated 7,30. However, a previous study 
reported that teeth with mild carious exposed pulp as 
well as traumatic or mechanical pulp exposure should 
be treated appropriately with direct pulp capping 9,12. 
Despite controversial issues related to pulp capping, 
the treatment should not be completely contraindicated. 
Moreover, high success rate of pulp capping treatment 
should not be expected even with appropriate cases as 
outcome can be unpredictable. 

Our study found that the overall success rate of pulp 
capped teeth was 81.2%. The remaining 18.8% of pulp 
capping cases failed and underwent root canal treatment. 
Similar findings were reported by Matsuo et al. and 
Baume et al.9,13. Matsuo et al. reported the success rate 
of pulp capping to be 81.2% 9. Baume et al. reported 
a similar finding of 80% success rate in pulp capping 

performed by students 13. Al-Hiyasat et al. contradicted 
the finding of the current study and reported a lower rate 
of success of pulp capping (59.31%) 31. 

Our study reported more number of pulp capping 
cases in females compared to males but this finding was 
not statistically significant (p>0.05). A study by Al-
Hiyasat was in agreement with our study. He reported 
that the patient’s gender had no significant effect on the 
outcome of treatment (p>0.05) 31. This adds to the overall 
consensus and is to be included in clinical practice. 

Based on our research, 16.2% of direct pulp capping 
and 20.1% of indirect pulp capping had failed and 
underwent root canal therapy. In a previous study, the 
reported rate of failure of direct pulp capped tooth was 
18.2% which was almost similar to our current finding 
9. However, some studies were in disagreement with 
our current finding, reporting a lower rate of failure of 
indirect pulp capping 32,33. The difference may be due 
to variation in type of pulp capping material, restoration 
and adequacy of caries removal. 

The current study was conducted to find out the 
number of pulp capping cases which underwent root 
canal therapy. Many factors play a role in the success of 
pulp capping such as adequacy of caries removal, state 
of pulp, type of restoration and interval of follow-up. 
The data on such information were limited and therefore 
were not included in our study. Extensive research needs 
to be done to include a large sample population. Further 
studies can be done with inclusion of other factors 
which may contribute to the success rate of pulp capping 
treatment. 
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Figure 1. Bar chart depicts the number of pulp capped teeth by type of pulp capping. X-axis represents 
the type of pulp capping and Y-axis represents the number of pulp capped teeth. Patients presented with 

indirect pulp capped teeth were more compared to direct pulp capped teeth. 

Figure 2. Bar chart depicts the distribution of pulp capped teeth by teeth involved. X-axis represents teeth 
involved and Y-axis represents the number of pulp capped teeth. Number of pulp capped teeth were more in 

molars compared to other teeth involved. 
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Figure 3. Bar chart depicts the number of pulp capped teeth and cases which underwent root canal therapy. 
X-axis represents cases which underwent root canal therapy and Y-axis represents the number of pulp 

capped teeth. Pulp capped teeth which underwent root canal therapy were comparatively less in number. 

Figure 4. Bar chart depicts the association between pulp capped teeth which underwent root canal therapy 
and gender. X-axis represents the gender and Y-axis represents the number of pulp capped teeth which 

underwent (yes- red) and did not undergo (no- blue) root canal therapy. Pearson chi-square value- 0.401 , p 
value- 0.526 (p>0.05), hence, not signifi cant. More males with pulp capped teeth that did not undergo root 

canal therapy were seen compared to females but the results were statistically not signifi cant. 
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Figure 5. Bar chart depicts the association between pulp capped teeth which underwent root canal therapy 
and teeth involved. X-axis represents the teeth involved and Y-axis represents the number of pulp capped 
teeth which underwent (yes- red) and did not undergo (no- blue) root canal therapy. Pearson chi-square 
value- 10.606 , p value- 0.005 (p<0.05), hence, statistically signifi cant. Pulp capped teeth (molar) which 
did not undergo root canal therapy were signifi cantly higher compared to others and the results were 

statistically signifi cant. 

Figure 6. Bar chart depicts the association between pulp capped teeth which underwent root canal therapy 
and type of pulp capping. X-axis represents the type of pulp capping and Y-axis represents the number of 
pulp capped teeth which underwent (yes- red) and did not undergo (no- blue) root canal therapy. Pearson 
chi-square value- 0.493, p value- 0.483 (p>0.05), hence, not signifi cant. Pulp capped teeth (direct/indirect) 

which did not undergo root canal therapy were higher when compared to those which underwent root canal 
therapy but the results were statistically not signifi cant. 
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Conclusion 
Within the limits of this study, it was observed that 

the number of pulp capping cases which underwent root 
canal therapy was about fifth of the total cases, and was 
more commonly seen in premolars and in indirect pulp 
capping cases. 
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Abstract
Cleft lip and palate were classified as followed by Veau in 1931. The major four groups are clefts of soft 
palate, clefts of hard palate, unilateral clefts of the lip, alveolus and palate, bilateral clefts of the lip, alveolus 
and palate. Gingival health in children is one of the important factors to be taken into a serious problem as it 
may progress to jeopardize the periodontium of the adult. It affects the periodontal disease in the inception 
of earlier in life. In dentistry, it is important for a dentist to recognize early and diagnose gingival diseases 
to optimize treatment outcome. To determine the gingival health status in children with and without cleft 
lip and palate. The purpose of the study was to analyse the gingival status in children with and without cleft 
lip and palate (a case control study). A study was carried out by collecting data by reviewing patients data 
and analysing the data of 86000 patients between June 2019 and March 2020 at the private dental institute. 
The sample size that was taken included 6 children with cleft lip and palate (case group) and 6 children 
without cleft lip and palate (control group), who came to the private dental institute for consultation. The 
gingival health status was evaluated using OHIS score and was compared between the groups. Data was 
statistically analysed using SPSS 2.0, Mann-Whitney U Test was conducted. Result was recorded. The 
children with cleft lip and palate showed similar OHI-S scores compared to children without cleft lip and 
palate. Therefore, it was concluded that within the limitations in current study, there was no difference in 
oral health status between children with cleft lip and palate and children without cleft lip and palate. 

Keywords: cleft; lip; palate; gingival; OHIS; health; dental 

Introduction
Cleft lip defined as a congenital deformity that 

occurs in the primary palate which is located anteriorly 
to incisive foramen. It’s occurrence may be unilateral, 
bilateral, complete or incomplete.1 Cleft palate is defined 
as a congenital abnormality that occurs in the secondary 
palate (soft and hard palate). It’s occurrence may be 
unilateral,bilateral, complete or incomplete.2 Cleft lip 
and palate are classified as followed by Veau in 1931. The 
major four groups are clefts of soft palate, clefts of hard 

palate, unilateral clefts of the lip, alveolus and palate, 
bilateral clefts of the lip, alveolus and palate. According 
to Koch et al in 1995 and Kernahan in 1991, suggested 
a new classification of cleft lip and palate and it gives 
a Y shape letter.3 WHO has given the etiology factors 
for this condition are mainly environmental factors such 
as smoking and alcohol, nutritional factors, medications, 
organic chemicals and solvents. Whereas, another main 
factor is about the genetic factors.4 Smoking and alcohol 
are considered as main causes of clefts where risk of 
developing a cleft is found in pregnancies with alcohol 
abuse and smoking.5 

Moreover, nutritional status plays an essential role 
in developing cleft lip and palate. Vitamin B6 deficiency 
was the main reason for increased risk of clefts in the 
entire global.6 In addition folic acid deficiency was 
observed as the main reason for increasing clefts. 
Furthermore, zinc is considered as the main element 
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in the fetal development.7 The deficiency of nutrients 
causes cleft lip and palate. It was observed that mother 
with children with clefts had lower concentrations of 
zincs in comparison to mother with children without 
clefts.8 Clefting of the lip and palate can result from 
some medications such as corticosteroids, steroids 
in which some pregnancies take due to insomnia and 
anxieties. In addition, retinoids drugs are considered 
as one of the main reasons that cause clefts in infants 
because of exposing pregnant women to these drugs.9 
Finally genetic factors are influenced by family history 
which leads to the causative of cleft lip and palate. For 
example, the risk of transferring one parent having clefts 
to their children is 9%. The risk of transferring unaffected 
parents having a child is 4%.10 The occurrence of cleft 
lip and palate is either associated with many syndromes 
such as Pierre Robin’s Syndrome, Treachers Collins 
Syndrome and Ectodermal dysplasia.10 There are 
many common problems associated with cleft lip and 
palate, such as speech problems, hearing problems, ear 
infections, dental problems and feeding difficulties. 
In dentistry, it is known that dental problems involve 
orofacial clefts in the size and shape of teeth. For example, 
the permanent lateral incisor shows abnormalities in 
position and delayed eruption can be seen.11 Moreover, 
many previous literatures had been reported for poor 
oral status in children with cleft lip and palate.12 Dental 
caries and gingival health status in patients especially 
children with their condition are very discoordinated.13 

Gingival health in children is one of the important 
factors to be taken into a serious problem as it may 
progress to jeopardize the periodontium of the adult.14 
It affects the periodontal disease in the inception of 
earlier in life. In dentistry, it is important for a dentist 
to recognize early and diagnose gingival diseases 
to optimize treatment outcome.15 As an anatomical 
consideration, a dentist should analyze the gingiva in 
order to diagnose the health of gingiva in children.16 
The analysis should be based on the width of attached 
gingiva is greater in the incisor area, decreased over the 
cuspids and increases again over primary and permanent 
molars.17 The attached gingiva increases in width with 
age.18 In addition, the contact points between deciduous 
teeth are not as tight as those between permanent dentition 
provided favourable location for bacterial growth, 
thus leading to increased susceptibility of interdental 
region.19 The gingival status can be relevantly decided 
based on the OHIS score for the teeth indicated in the 
OHIS score record.20 

Most of the studies have evaluated the oral hygiene 
of children using simplified oral hygiene index (OHIS) 
by Green-Vermilion. It is widely used because WHO 
recommends this scoring criteria. OHIS contains 
evaluation of two genres, calculus and debris. The scoring 
is from 0 to 3. 0 indicated no debris or stains present.21 
Whereas, scoring 1 will be given if the soft debris covers 
not more than one third of the tooth surface or presence 
of extrinsic stains can be seen. Scoring of 2 will be given 
for soft debris covering more than one third, but not 
more than two thirds of exposed tooth. Finally, score 3 
will be given in case of soft debris covering more than 
two thirds of the exposed tooth surface.22 

Therefore, the current study aimed to determine the 
correlation of gingival health status in children with and 
without cleft lip and palate in a private dental institute. 
A case control study was planned and executed on 
children with cleft lip and palate from available data in 
the institute. 

Materials and Methods
This retrospective study was conducted under 

a hospital based university setting. Ethical approval 
for this study was granted by the institute’s ethical 
committee. Consent to use treatment records for research 
purposes were obtained from patient/ guardian at the 
time of patient entry into the university for dental needs. 
The retrospective data were collected by obtaining 
and analysing the 89000 dental case records of the 
university from June 2019 to March 2020. The sample 
size that was taken included 6 children with cleft lip and 
palate (case group) and 6 children without cleft lip and 
palate (control group), who came to the private dental 
institute for consultation. The inclusion criteria for the 
current study were children with cleft lip and palate, 
children between the age of 2-17 years age, complete 
photographic and written records regarding the complete 
intra-oral examination of the patient. Age and gender 
matched controls i.e. children without cleft palate, were 
taken according to the relevant cases obtained from the 
inclusion criteria. The exclusion criteria were incomplete 
and censored dental records, absence of photographic 
evidence and children below the age of 2 were excluded. 

OHIS scores were evaluated for each of the children 
from both the groups. The selected case and control 
group were examined by three people; one reviewer, 
one guide and one researcher. The patients’ case sheets 
were reviewed thoroughly. Cross checking of data 



Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4      5999

including digital entry and intra oral photographs was 
done by an additional reviewer and as a measure to 
minimise sampling bias, samples for the group were 
picked by simple random sampling. Digital entry of 
clinical examinations and intra oral photographs of 
selected subjects were assessed and this included the 
assessment of gingival status as mentioned before by 
the examiner based on intraoral photographs and clinical 
examination data for each tooth.The examiner was 
trained to add data of gingival status as present or absent 

for both case and control group by tabulation using 
Microsoft Excel software. The mentioned data were 
coded and transferred into SPSS PC version 2.0 (IBM 
2019) software for statistical analysis. A correlation 
test, Mann-Whitney U Test was done between children 
with cleft lip and palate (case) and children without cleft 
lip and palate (control). The results were recorded. The 
difference was considered statistically significant as the 
p value was less than 0.05. (p<0.05) 

Results and Discussion 

FIGURE 1 - The graph shows case distribution in case group (children with cleft lip and palate) and control 
group (children without cleft lip and palate). (X axis: Presence or absence of cleft lip and palate; Y axis: 

number of cases; Blue: Presence of cleft lip and palate; Green: Absence of cleft lip and palate). Notice the 
equal distribution of cases for both the groups. 
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FIGURE 2 - The graph bar portrays the OHIS index score distribution for case (with cleft lip and 

palate) and for control (without cleft lip and palate) groups. (X-axis: Presences or absence of cleft lip and 
palate; Y-axis: Mean OHIS score; Blue: Presence of cleft lip and palate; Green: Absence of cleft lip and 
palate ). There was no difference in OHI-S scores between children with cleft lip and palate and children 

without cleft lip and palate, which was statistically significant. (Mann-Whitney Test; p=0.039- significant). 
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FIGURE 3: Bar graph represents the comparison of OHI-S index scores among the children with and 
without cleft lip and palate. (X-axis represents the different OHI-S index scores; Y-axis represents the 

number of cases). Although a slightly higher number of children without cleft lip and palate had good OHI-S 
score, there was a slight increase in number of children with cleft lip and palate had fair OHI-S score, which 

did not show any statistical significance (Mann - Whitney U test, p-value - 0.76 - not significant). 

The final study sample size included a total of 12 
patients with six patients (50%) having cleft lip and 
palate (case group) and six patients (50%) without 
cleft lip and palate (control group). It showed the equal 
distribution of cases in this study [Figure 1]. Among the 
12 patients in both the groups, three were males (25%) 
and three were females (25%), respectively in both 
groups. The mean OHIS score was 0.6 for the case group 
(children with cleft lip and palate) and 0.5 for the control 
group (children without cleft lip and palate). There was 
no gross difference in the OHI-S scores between the case 
and control group, which was statistically significant 
(p=0.039).[Figure 2]. There were four children children 
without cleft lip and palate with good OHI-S score, while 
there were three children with cleft lip and palate with 
fair OHI-S score.[Figure 3] There was no difference in 
the overall gingival health status between them, which 
did not show any statistical significance (p = 0.76). 

In a similar study by Paul et al23, revealed that the 
mean of OHIS score of children with cleft lip and palate 
was 0.9. They concluded that children with cleft lip and 
palate had generally poorer oral and gingival health 
than those without cleft lip and palate. These results 
were similar to the present study. In present study, the 
mean score of OHIS for children with cleft lip and 
palate was 0.6 which was higher than those without this 
condition, where it showed a mean value 0.5 only. In 
another similar study conducted by Khijmatgar et al24, 
poor oral hygiene and gingival health was observed in 
children with cleft lip and palate as compared to children 
in the control group. Again this study was accepted as 
it was similar to present study. Poorer oral hygiene and 
gingival status was observed in the case group compared 
to the control group. 

In the present study, the higher OHIS score 
indicated poorer oral hygiene and gingival health status 
seen within the case group (with cleft lip and palate). 
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Statistically the difference was less than 0.05. Here, it 
is observed that children with cleft lip and palate had 
a better gingival status than children without cleft lip 
and palate. The results showed significant difference in 
the oral hygiene and gingival health status for both the 
groups (p<0.05). However, the consensus for this study 
was agreed but yet it has to be studied in detail as this 
study is limited to certain factors. 

The advantages of the study were that this was a 
case-control study with age and gender matched control 
to provide better results and high internal validity. The 
limitations of the present study were , it is a single 
centered, limited sample size, unicentric study and only 
one ethnic group was involved. Moreover, the possible 
reason for children having poor gingival health status can 
also be the difficulties of brushing due to their anomalies 
and also their dietary which is rich with carbohydrates. 
For the future scope, the dental department should 
provide an assessment on the baseline of oral health 
status in children with or without cleft lip and palate. 
It is also important to emphasize the need of intensive 
and preventive measures in oral disease to optimize the 
clinical outcome in children with or without cleft lip and 
palate. 

Conclusion
Within the limitations in current study, gingival 

health status of children with cleft lip and palate based 
on OHI-S index was similar to the gingival status of 
children without cleft lip and palate. Despite the presence 
or absence of cleft lip and palate, oral hygiene measures 
should be emphasized in all the children. 
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Abstract 
Oral squamous cell carcinoma is the most common oral malignancy representing upto 80 % to 90% of 
all malignancies of oral cavity. In Indian population, it ranks 3rd of all carcinomas. Dietary factors and 
external factors like tobacco, smoking and alcohol consumption are the major causes for progression of oral 
squamous cell carcinoma. Histopathologically, the tumor progression is assessed by TNM staging. It is the 
most common and widely practised histomorphological evaluation of tumor progression. Depth of invasion 
is also another tool for evaluating tumor progression in OSCC and is also used widely in every clinico 
histopathological slide evaluation and diagnosis. In this study, a correlation was made between depth of 
invasion and nodal metastasis. All the data was collected after checking 86,000 patient records. Details such 
as age, sex, pathological TNM staging, depth of invasion and cases with nodal metastasis were tabulated. 
Association was made using the IBM SPSS version 20.0. Pearson chi square test did not show any significant 
association between depth of invasion with nodal metastasis. Other factors like pattern of invasion, tumor 
differentiation, site of the lesion as well as the age of the patient has to be taken into consideration for future 
assessment. 
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Introduction 
Oral squamous cell carcinoma is the most common 

oral malignancy representing upto 80 to 90 % of all 
malignancies 1. In India, oral cancer represents more than 
50% of all cancer cases 2. Population of India is mostly 
habituated with consumption of tobacco and tobacco 
related products, leading to higher prevalence and even 
higher incidence rates of cancer. According to a study 

conducted, the global estimate of oral cancer accounts 
for 2% to 4% of all cancers 3. Annually, incidence of 
oral cancer around the world is 275000 cases and 
128000 deaths annually 4. Etiological factors that lead 
to development of oral cancer are multifactorial but it 
is majority due to environmental and lifestyle factors. 
Consumption of tobacco in the form of smoking or 
chewing leads to oral cancer 5. Tobacco is consumed in 
many forms. Along with habits, other etiological factors 
are virus infection, candida, syphilis 5 6. 

OSCC has unpredictable behaviour, due to which 
it’s difficult to correctly measure the invasion of 
OSCC. One such method of assessing the prognosis is 
by TNM staging. TNM staging is used to estimate the 
clinical and survival outcome of the patient. Along 
with these conventional methods, newer methods are 
in vogue. Such methods are detection of OSCC using 
immunohistochemistry, serum and saliva metabolomics 

DOI Number: 10.37506/ijfmt.v14i4.12542
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7,8 9 10 11 11,12 13 14 15 6,16 Histopathologically, OSCC is 
graded based on the proportion of tumor resembling 
normal oral epithelium and the amount of keratin 
production 17. The lesions are classified as well 
differentiated, moderately differentiated, and poorly 
differentiated 18. 66,192014 

Recent studies hypothesize that histomorphological 
parameters like DOI (Depth of invasion) may be used as a 
prognostic factor in patients with OSCC. All the cases of 
OSCC should be neatly photographed and documented 
clinically and histologically for future reference 21. The 
aim of the study is to associate the depth of invasion with 
lymph node metastasis and to find out which method is 
better for cancer prognosis. 

Materials and Methods 
A retrospective study was conducted in the 

department of oral pathology. A total of 36 OSCC 
patient details were retrieved after assessing 86,000 
patient details. On receiving approval from the scientific 
review board of Saveetha Dental College, the data of 
OSCC patients were collected. Cross verification of the 
cases were done by correlating reports and photographs. 
Both internal and external validity were applicable. Data 
collection was done between march 2019 till march 
2020 and tabulated in the excel sheet. Demographic 
data was collected along with the clinical details of the 
tumor. Variables like clinical details, depth of invasion, 
TNM staging of OSCC, age of the patient, sex, site 
of the lesion, histopathological evaluation, depth of 
invasion and lymphnode metastasis were considered. 
The confidential details of OSCC patients were masked. 
After procuring the patient details, data was tabulated in 
excel sheets. The data was then exported to SPSS and 
the appropriate statistic was done. Chi square test was 
used to associate the depth of invasion with lymph node 
metastasis. 

Results and Discussion 
The results of the study show that the predominant 

number of oral squamous cell carcinoma cases belong 
to 40 -60 years of age (Figure1). Males were most 
commonly affected than females (Figure 2). The most 
common habit that was observed was pan chewing. 
Histopathological slides showed that most of the cases 
showed 6-10mm depth of invasion (Figure 3). On 
associating the depth of invasion with gender, 6-10mm 
depth of invasion was seen in the majority of male and 
female population. But > 10mm depth of invasion was 

more common in males than in females. (Figure 4). On 
assessing the lymph node involvement, 55.5% of the 
cases showed lymph node metastasis and 44.44% did not 
show any metastasis(Figure 5). On associating the lymph 
node involvement with depth of invasion, it was found 
that 60% of the cases with lymph node involvement had 
6-10mm DOI. On the other hand only 20% of the cases 
with DOI <6mm had lymph node involvement. On the 
contrary 43.75% of the cases with 6-10mm DOI did not 
show lymph node involvement. Chi square analysis also 
did not show any statistical significance with p = 0.608 
(p value > 0.05) (Figure 6). 

Head and neck cancers constitute for approximately 
5% of all malignant tumors in the body. According to 
the present study, males are affected more than females 
(80.5%, 19.5%). In the majority of prevalent studies 
relating to OSCC, almost most of the authors have found 
similar results. OSCC is seen to affect males six times 
more than the females 1. 

The results of the previous studies are in accordance 
with the present study. The reason for higher male 
predilection could be due to external factors like the 
tobacco consumption habit, smoking and alcoholism. 
Males have a higher probability of consumption of 
tobacco, mostly in the South east Asian population where 
tobacco in any and all forms is easily available. Even 
though tobacco related products are easily available and 
a person doesn’t need any document to procure such 
products, consumption of tobacco products and alcohol 
are comparatively lesser amongst the female population. 
It could be due to social stigma attached against females. 
Patients had a habit of tobacco consumption. Studies 
have proven that tobacco consumption is directly related 
to OSCC. Fabio et al found that young patients who 
did not have tobacco consumption habits suffered from 
OSCC 22. 

The prognosis for OSCC can be predicted by 
various histomorphological parameters. TNM staging 
is determined by DOI, nodal involvement and distant 
metastasis. It is the most common and frequently applied 
parameter for assessing tumor progression. Other 
histomorphological parameters like depth of invasion 
is an independent prognostic factor in early detection 
of OSCC. In previous studies, authors have found the 
DOI of 4 mm to be common, but in the present study, 
6 -10 mm was the commonest depth of invasion. In a 
study conducted by Inne J denn Toom et al, DOI having 
< 3.4 mm were having distant metastasis 23. Meta- 
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analysis studies have found that DOI > 4mm leads 
to nodal metastasis 18. The cut off value in Inne et al 
study was found to be 3.4 mm 23. In the present study, 
an association was made between depth of invasion 
and involved and not involved lymph nodes, there was 
no possible signifi cance found. Association was made 
between depth of invasion among males and females 
( p value = 0.608). A Chi square test was performed 
between the two variables. No signifi cant association 
was seen ( p value = 0.851) 

In the current study, a correlation between DOI 
being > 4mm would lead to nodal involvement was 
not quantifi ed. Presence of cases with DOI > 10 mm 
with no nodal metastasis is observed, whereas in cases 

where DOI is < 6mm with nodal metastasis is observed 
as well. In the present study, we have only considered 
DOI and pTNM to study the tumor invasiveness. In a 
previous study conducted by Kailiu Wu 24 along with 
depth of invasion > 4mm, he included other variables 
like neurovascular invasion, trabes pattern, poor 
differentiation and old age for lymph node relapse and 
poor prognosis. Hence it would be safe to conclude that 
just depth of invasion isn’t suffi cient enough to rule out 
the possibility of lymph node metastasis. Other factors 
like type of invasion, extent of neurovascular invasion, 
type of epithelial or tumor differentiation, site of the 
lesion as well as the age of the patient has to be taken 
into consideration. 

Figure 1: Bar graph depicts the age distribution of oral squamous cell carcinoma patients. X axis depicts the 
age groups and Y axis depicts the percent of cases. 37.14% of the cases belong to 50-60 years of age, 31.43% 

40-50 years, 25.71% 60-70 years and 5.71% 70-80 years of age. 
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Figure 2: Bar graph depicts the gender distribution of oral squamous cell carcinoma patients. X axis depicts 
the distribution of males and females and Y axis depicts the percentage. 18.56% of the population are males 

and 19.44% are females. 

 
Figure 3: Graph depicting the depth of invasion in oral squamous cell carcinoma patients. X axis depicts 

the depth of invasion and Y axis depicts the percentage of cases. 52.78% of cases have DOI of 6-10mm, 25% 
have <6mm and 22.22% have > 10 mm. 
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Figure 4: The graph depicts an association between gender and depth of invasion in oral squamous cell 

carcinoma patients. X axis depth of invasion and Y axis depicts the percentage of cases based on gender. 
6-10 mm depth of invasion was seen in the majority of male and female population. But > 10mm depth of 
invasion was more common in males than in females. However chi square test did not show any statistical 

signifi cance with p = 0.851 (p > 0.05). 

 
Figure 5: Bar graph depicts the frequency distribution of involved and not involved lymph nodes in 

oral squamous cell carcinoma patients. X axis depicts the lymph node involvement and Y axis depicts 
the percentage. 55.56% of the cases show lymph node involvement, whereas 44.44% do not show any 

involvement of lymph nodes. 
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Figure 6: Bar graph depicts the association between depth of invasion and lymph node involvement. X 

axis depicts the depth of invasion and Y axis the percentage of lymph node involvement. Blue depicts the 
involved lymph nodes and green depicts the uninvolved lymph nodes. 60% of the cases with lymph node 

involvement had 6-10mm DOI. However , Chi square analysis did not show any statistical signifi cance with p 
= 0.608 (p value > 0.05). 

Conclusion
It was concluded from this study that depth of 

invasion is a fi ne histomorphological tool for assessing 
tumor invasiveness, but it is not enough to correlate with 
the nodal metastasis. Some cases with depth of invasion 
>10 mm had no nodal metastasis and some cases had 
nodal metastasis even though the depth of invasion was 
less than < 6mm. Other factors like pattern of invasion, 
tumor differentiation, site of the lesion as well as the 
age of the patient has to be taken into consideration for 
future assessment. 
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Abstract
Background: Preeclampsia is one of hypertensive disorder that affects 4% of pregnant women, the exact 
cause cannot be identified and it is one of the major causes of both maternal and fetal morbidity and mortality 
, also it puts a burden on perinatal outcome as prematurity and Intrauterine growth restriction.Continuous 
search for predictive markers of severe PE is important and can be used to target high risk women for 
effective preventive treatment. Aim of study: to evaluate Highly Sensitive C-Reactive Protein role used 
as predictive factor for severity of preeclampsia and whether it can be used to predict development of 
Intrauterine growth restriction. Patients and methods: this is a cross-sectional study includes 80 pregnant 
women with their age 18-35 years , their gestational age range between 32- 40 weeks , admitted to AL-
Zahraa teaching hospital in Najaf, whose diagnosed as PE based on blood pressure measurement and 
proteinuria. Full history and clinical examination were performed, venous blood aspirated for each women 
for biochemical analysis, Liver functions tests, Renal function tests, Highly Sensitive C- Reactive Protein, 
and Doppler ultrasound. Results:The patients divided into those with mild PE and severe PE, with or 
without IUGR. No significant difference between the level of Highly Sensitive C-Reactive Protein and the 
severity of PE as p value was[0.779], but there is significant difference between the presence of IUGR and 
the level of Highly Sensitive C-Reactive Protein when it is≥ 2mg/L as the p value was[0.020]. Conclusion: 
We conclude that Highly Sensitive C-Reactive Protein is not significantly associated with the severity of 
Preeclampsia but associated with intra uterine growth restriction.

Keywords: Preeclampsia, hsCRP, intra uterine growth restriction
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Introduction

CRP [C-reactive Protein] is one of acute phase protein 
which is increased in many systemic inflammation. It is 
the first acute phase protein to be described by many 
studies and is sensitive systemic marker of inflammation 
in different tissues and tissue damage [1].CRP is 
important sensitive index of systemic inflammation 
that predicts adverse outcome in atherosclerotic events, 
including myocardial infarction, cerebrovascular 

accident, peripheral vascular disease, and even death [2]. 
Elevated CRP level are also correlated with obesity [3]. It 
is to be Known whether CRP and obesity are associated 
or predisposes to PE[4]. The response of systemic 
maternal inflammatory to pregnancy is responsible for 
endothelial dysfunction which may be responsible for 
the clinical and pathological picture of PE,and there is a 
many factors that cause abortion like bacterial infection 
[5]. The association between first trimester high level of 
CRP levels and subsequent PE supports the hypothesis 
that systemic inflammation may be involved in the 
pathogenesis of PE [6]. hsCRP introduced and can be used 
as one early marker of low grade inflammation and may 
further helping in detecting pathophysiological process 
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happened early in pregnancy so as to predict possible 
adverse pregnancy outcome and try to use preventive 
therapies well in time. Normal human placenta produces 
hsCRP and release it mainly into the maternal blood, and 
also it can be found in amniotic fluid and fetal urine , its 
increased amount can directly relates to poor pregnancy 
outcome . however, the real origin of amniotic fluid 
hsCRP, its regulation and its exact function during 
human pregnancy is not clear [7]. 

Patients and Methods 

This is a cross-sectional study including 80 pregnant 
women, their ages between 18-35 years, admitted to Al-
Zahraa teaching hospital for maternity and pediatric over 
period of 8 months, their GA between[32-40] weeks , as 
proven by last menstrual period or early pregnancy U/S. 
An approval on the study were taken from gynecology 
and obstetrics department then ethical committee in the 
college of medicineKufauniversity. 

 We clarify the procedures included in the study for 
the patients and take their agreement for participation in 
the study and in taking information, investigations, and 
subsequent blood aspiration. WE classify our patients 
into 2 groups: 

Group A: mild PE→BP systolic 140−160 and 
diastolic 90−109 With Albumin ≥+ 

Group B:Severe PE→BP systolic ≥160 and diastolic 
≥110 With Albumin ≥++ or Oliguria <500ml/24hrs 
,Thrombocytopenia, Epigastric pain, Pulmonary 
edema,Persistent Cerebral or visual disturbances.
Full history was taken from the patients including 
obstetrical history, previous medical history, previous 
hypertension, previous APH ,drug used and family 

history. We exclude diabetes mellitus, chromic renal 
disease and chronic hypertension. Full examination 
including blood pressure[ in left lateral position], pulse 
rate , edema , done for all patients . Venous blood had 
been aspirated from each patients with the following 
investigations: CBC, RFT, LFT, Doppler U/S. hsCRP 
levels were estimated from the sera of the patients using 
ELISA [enzyme linked immune sorbent assay] method 
by commercial kit SIGMA-ALDRICH 

Results:

This is a cross-sectional study including 80 pregnant 
women having PE with age range 18-35 years.; it 
includes the patients with PE as follows:25 patients with 
mild PE with mean age of [26.84±5.22], 55 patients with 
severe PE having mean age of [27.84±7.28].The result 
was assist using T-Test at a level of significance P value 
≤0.05. As Shown in Table (1) there is no significant 
difference between patients with mild PE and those with 
severe PE regarding their age, parity, GA or RBS level, 
but there is highly significant difference between the two 
groups regarding the systolic and diastolic BP as the P 
value is [0.000].

The result also shows that there is no significant 
difference between the severity of PE and presence 
or absence of IUGR as shown in Table (2). The result 
also shows that there is significant difference between 
patients with PE and IUGR and PE without IUGR when 
hsCRP ≥ 2mg/l [high risk], but there is no significant 
difference in those with or without IUGR when the 
hsCRP level < 2mg/l as shown in chart Table (3). The 
Result also shows that there is no significant difference 
between mild and severe PE when level of hsCRP< or ≥ 
2mg/l as shown in Table (4). 
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Table [1]: Demographic and clinical characteristics of women with two group Mild & Severe PE

characteristics Group A Group B P value

Number 25 55

Age 26.84±5.22 27.84±7.28 0.489

Parity 0.911±1.7 0.777±0.849 0.646

Gestational age 37.40±2.08 36.89±2.19 0.324

Random blood sugar 93.48±7.97 96.8±11.2 0.135

Systolic blood pressure 144.00±5.77 161.6±16.4 0.000

Diastolic blood pressure 96.80±4.54 106.64±9.67 0.000

Table [2]: Patients with mild and severe PE with and without IUGR[P Value=0.210]

IUGR Without IUGR

Mild preeclampsia 4 21

Severe preeclamsia 17 38

Table [3] correlation between patients with IUGR and level of hsCRP.

Parameter 

PE with IUGR
Number= 21

PE without IUGR
Number= 59

P value

Mean ±SD Mean ±SD

Low risk 1.063±0. 537 mg/l 1.106±0.442mg/l 0.846

High risk 7.52±3.65 mg/l 5.28±2.21mg/l 0.020

Table [4] level of hsCRP between mild and severe PE

Parameter 

Mild preeclampsia
Number= 25

Severe Preeclampsia
Number= 55

P value

Mean ±SD Mean ±SD

Low risk 1.263±0. 523 mg/l 1.072±0.324 mg/l 0.240

High risk 8.323±4.884 mg/l 6.729±3.580mg/l 0.233
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Discussion

 C-reactive protein is one marker of tissue damage, 
necrosis and inflammation. CRP are found to be raised 
in pre-eclampsia, but there is still a debate about its 
usefulness as predictive marker for pre-eclampsia 
during both the first and second trimester of pregnancy 
[4]. In present study we found that there is significant 
difference in the level of hsCRP when it is ≥2 between 
women with PE who have IUGR baby and those without 
IUGR , as the mean level of those with PE and IUGR is 
7.52± 3.65, and for those without IUGR is 5.28±2.21. 
This is similar to study from Gandevani SB 2012[8] ,who 
found that there were significant relationship between 
hsCRP level in mild and severe PE and with IUGR and 
birth weight. Also, Adali E. 2011[9], found that hsCRP 
has shown a correlation with IUGR and birth weight and 
Savvidou et al 2002[10], reports an elevated CRP level at 
10-14 weeks of pregnancy in women who develop PE or 
who delivered IUGR babies. While Tjoa et al. 2003[11] 

reported no difference in hsCRP between PE with IUGR 
group and normal gestational outcome. These differences 
from our study may be due to the cutoff value of hsCRP 
used in different studies. In current study there was no 
significant difference in the level of hsCRP between mild 
and severe PE , this is similar to the result of ZohreTavana 
2011 [12] who found that serum concentration of CRP did 
not show statistically significant changes among mild PE 
, severe PE , chronic HT and normal pregnancy. Hossein 
Ayatollah 2007 found that higher level of hsCRP in 
both mild and severe PE than normal pregnancy and 
this result suggest that hsCRP are increased more in 
cases of severe PE than mild PE and may be used as 
useful in prediction and diagnosis of degree of severity 
of PE. SelahattinKumru2005 , who found that hsCRP 
levels increase in women with PE . elevated serum 
levels of hsCRP in preeclampsia women are correlated 
well with different clinical and biochemical parameters 
of PE. Determination of S.hsCRP levels may be used 
as a marker for the severity of PE[13], and this is not an 
agreement with our study and alsoT.Sarala Devi 2013 
who found that hsCRP may be used as good predictive 
marker for PE[14].It was observed that there was strong 
association between high TSH level and development of 
PE[15].

Conclusion

We conclude that hsCRP is not statistically different 
between mild and severe PE , while it is significantly 
higher in IUGR group. 
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Abstract 
Background: The kidney is the most likely to be affected by endothelial injury in patients with preeclampsia, 
so assessment of renal function is essential in the evaluation of the pregnant women with preeclampsia. Aim 
of the study: to evaluate which test of renal function in preeclamptic patients with and without intrauterine 
growth restriction is more useful. Patients and method:150 women in third trimester with preeclampsia 
over period of 14 months diagnosed based on measurement of blood pressure and presence of proteinuria 
divided into two group : group A those preeclamptic women without feature of intrauterine growth restriction 
by ultrasound and Doppler study and group B those with features of intrauterine growth restriction. Blood 
aspirated from each woman and blood urea, serum creatinine, serum uric acid, and serum cystatin-C were 
measured using spectrophotometer. Results: From 150 women with preeclampsia 120 of them had no 
features of intrauterine growth restriction and 30 had some features. Mean maternal age of patients included 
was 22±0.3 in group A and 24±0.7 in group B which is not differ statistically while the body mass index 
should statistically differences between the two group with P value <0.001. the blood urea, serum creatinine 
and serum uric acid levels found to be higher in group B but not reach statistical differences while serum 
cystatin C are higher in group B mean 1.23±0.45when compared to group A 1.08±0.97with p value <0.001. 
Conclusion:Renal function may be affected more in patients with intrauterine growth restriction and cystatin 
C level is more promising marker for renal function in preeeclamptic women.

Keywords: preeclampsia, renal failure, urea, creatinine

Introduction

 Preeclampsia is a complex syndrome that typically 
starts after 20 weeks’ gestation, with many risk factors 
and affect 5-10% of all pregnancy[1]. The exact 
pathophysiology of preeclampsia is poorly understood, 
but it mainly concentrates on dysfunction of the placenta 
and maternal vascular endothelium . Microscopic 
examination of the placenta may range from infarction, 
arthrosis, thrombus formation, or chronic inflammation[2]. 
The kidneys may play an important role, both in the 
adaptive physiological changes of healthy pregnancy 
and in the pathophysiological process of Preeclampsia 
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[3] and some of changes found in renal function be 
more common at term pregnancy and Preeclampsia. 
Pathological lesion in PE is the pathogomonic renal lesion 
termed glomerular endotheliosis, which is characterized 
by widely spread endothelial dysfunction in the mother, 
that may compromise glomerular dynamical function 
and barrier function [4]. Assessment of renal function is, 
therefore, important and essential in the evaluation of 
the pregnant patient with different type of hypertension.

 Kidneys slightly increase in size. Early in pregnancy, 
the glomerular filtration rate [GFR] and renal plasma flow 
increase. The GFR increases in about 25 percent by the 
second week after beginning of pregnancy and increased 
in about 50 percent by the start of the second trimester. 
Renal plasma flow also elevated. An unusual feature of 
the pregnancy-induced changes in renal excretion is the 
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markedly increased amounts of various substances lost 
in the urine. There is loss of greater amounts of amino 
acids and water-soluble vitamins in pregnancy. Serum 
creatinine levels decrease during normal pregnancy 
from a mean of 0.7 to 0.5 mg/dL. Creatinine clearance 
in pregnancy approximates 30 percent higher than the 
100 to 115 mL/min in women who are not pregnant. 
Glucosuria during pregnancy also may be encountered. 
The remarkable elevation in glomerular filtration, with 
impaired tubular resorptive ability for filtered glucose, 
resulted in normal pregnancy there is no proteinuria and 
albumin excretion is minimal and usually ranges from 5 
to 30 mg/day.

Pathophysiology of renal system in preeclampsia

 Renal perfusion and glomerular filtration are 
reduced in pregnancy complicated with preeclampsia 
as compared with normal pregnancy. Diminished 
glomerular filtration may be due to a reduced plasma 
volume which cause serum creatinine values to rise 
to 1 mg/mL [as in non-pregnant], but sometimes even 
higher. The level of plasma uric acid is markedly 
elevated in preeclampsia.The diagnosis of preeclampsia-
eclampsiacan be established by presence of some 
degree of proteinuria. This proteinuria may develop 
late, and some women may develop eclampsia before 
the appearance of proteinurea [5].Cystatin C is a non-
glycosylated, Low Molecular Weight [LMW ] protein. Its 
reabsorption and catabolism take place by the proximal 
convoluted tubules. Serum cystatin C risesmarkedly in 
patients with renal impairemnet, and even small decline 
in GFR can significantly increase serum cystatin C 
levels [6,7]. Pre-eclampsia is usually characterised by 
a decrease in GFR and changed in renal handling of 
cysteine protease inhibitors [8,9]. 

Intrauterine growth restriction [IUGR ]

 It refers to a fetus whose growth has been disrupted 
by some pathologic mechanisms.Fetal growth can be 
divided into two phases: before 20 weeks ofgestation, 
growth is mainly due to cellular hyperplasia [increasing 
number of cells], and after 20 weeks, which is 
primarily due to hypertrophy [increasing cell size]. 
Any insult before 20 weeks of gestation may result in 
symmetric growth restriction, while after 20 weeks 
will causeasymmetric growth.Maternal risk factors 
includeanemia, hypertension, antiphospholipid antibody 

syndrome,chronic renal disease, severe malnutrition and 
systemic lupus erythematosus,. Long standing diabetes 
with vascular disease mayalso lead to IUGR. Placental 
factors like; placenta previa, velamentous and marginal 
cord insertion, and placental thrombosis with or without 
infarction leading to diminished placental blood flow 
can lead to IUGR [10,11]. 

Diagnosis of IUGR: Identification of growth-
restricted fetus remains a challenge, however; early 
estimation of gestational age, identification of risk 
factors, careful measurement of uterine fundal level 
and good evaluation of maternal weight gain during 
pregnancy will identify many cases of IUGR in low-risk 
pregnancy.[5]

Patients and method: 

This is cross sectional study from December 
2018 till February 2020 in Najaf city, 150 women in 
reproductive age group included in the study after taking 
their agreement to participate in this study. All women in 
the third trimester of pregnancy[based on last menstrual 
period and dating ultrasound] diagnosed as preeclampsia 
based on measurement of blood pressure [ more than 
140/90 on 2 accossion ] and presence of proteinuria on 
urine exam, ultrasound done for each woman to calculate 
gestational age and compare to early dating ultrasound, 
measure amniotic fluid index to identify presence of 
oligohydramnios, then Doppler for umbilical artery 
done to measure RI, PI, S/D ratio to detect changes in 
blood flow in order to diagnosed cases of IUGR.

 We divide the patients included in the study into two 
groups, group A those without IUGR and group B those 
preeclamptic with IUGR, for both groups blood aspirated 
[5 ml], centerfuged, then serum used to measure blood 
urea, serum creatinine, and serum cystatin C.

Results

 From 150 women with preeclampsia enrolled in the 
study, 120 of them had no clinical or radiological feature 
of preeclampsia belong to group A, while 30 women had 
features of IUGR.

The mean age for both groups showed no statistial 
differences, for group A the mean age 22±0.3 years 
and in group B 24±0.7 years. Body mass index[BMI] 
was measured and there is stastical differences [p value 
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<0.001 ] between the two groups in group A the mean BMI was 25±1.1Kg/m² while in group B 27±0.96Kg/m² as 
shown in table 1

Table1: Comparison between age and body mass index

parameters Group A Group B P value

Age [years ] 22±0.3 28±1.2 0.12

Body mass index kg/m² 25±1.1 27±0.96 <0.001

Renal function tests were made and blood urea, serum creatinine, and serum uric acid were higher in group B 
but statistically not significant between the two group while there is significant difference in level of serum cystatin 
C, in group A 1.08±0.97 while group B was 1.17±0.4

Table 2: differences in parameter of renal function between the two group

Parameters Group A Group B P value

Blood urea mg/dl 38±2.3 42±1.2 0.04

Serum creatinine mg/dl 1.07±0.85 1.3±0.9 0.05

Serum uric acid mg/dl 6.8±0.95 7.2±0.8 0.04

Serum cystatin C mg/dl 1.08±0.97 1.23±0.45 <0.0005

Discussion 

Preeclampsia and intra uterine growth restriction 
are significant causes of fetal and women morbidity 
and mortality[12,13].The pathophysiology of both 
Preeclampsia and IUGR is incompletely clarified, but a 
process of defective endovascular trophoblastic invasion 
and changes of spiral artery earlier in pregnancy due 
to an exaggerated inflammatory response and later on 
endothelial cell stimulation may plays a vital role in the 
pathogenesis of this disease [14]. Recent studies focus 
on screening tests by various maternal serum markers 
including: serum pregnancy-specific beta-1-glycoprotein 
[sp1], which is associated mainly with SGA.[15] The 
preform of eosinophil major basic protein [proMBP], 
which is associated essentially with PIH, IUGR and 
PE [16] and glucose regulated protein 78 [grp78] [17], 
cystatine C [18], matrix metalloproteinase-9 [19], which 
are also associated with PE.  

The limitation of the widely use of serum markers 
has manifested by the introduction of specific antibody 
assays, which is a time consuming and more expensive 
procedure. As PE and IUGR without preeclampsia seem 
to have genetic basis, understanding their genetics might 
help to find most useful predictive markers for screening 
high risk women. Most of maternal serum markers 
have been identified and their relationship with poor 
pregnancy outcome has been evaluated [14].

An association was found between preeclampsia 
and maternal body mass index [BMI], but whether 
BMI has an effect on preeclampsia of all severities is 
controversial. Yet, an association between maternal 
height andpreeclampsia is undetermined. In a study 
done by Sara Sohlberg, Stephansson, Sven Cnattingius 
and Anna-Karin Wikström1 et al 2011, they found 
that not only maternal BMI, but also maternalheight is 
associated with preeclampsia of all severities. A short 
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maternal stature was associated with increased risks of 
the different types of preeclampsia, while overweight 
and obesity were closely associated with the milder 
forms of preeclampsia [20].One previous study has 
shown an association between maternal height and the 
risk of development of severe preeclampsia, but only in 
multiparous and not in primiparous women [21]. Infants 
born small for gestational age may have an increased 
risk of short final stature, although most of them catch 
up in height during childhood[22 ].

Preeclampsia manifests by proteinuria, hypertension, 
and resulting impaired renal function. Serum creatinine 
only is an unreliable measure of kidney function in 
pregnancy. Cystatin C measurment has been proposed 
as one measure of kidney function in population studies 
and in pregnancy. Cystatin C in general is an endogenous 
low molecular weight protein [13kDa] synthesized by 
nearly all nucleated cells and produced at a constant 
rate. It is freely filtered in the healthy kidneys and 
then completely metabolized by the proximal tubular 
cells. Elevated cystatin C concentrations is mainly 
associated with cardiovascular outcomes in population 
studies. Many previous studies have shown increased 
in cystatin C levels in preeclampsia. However, these 
studies have not quantified different preeclampsia risk 
with varying cystatin C levels, nor have they adjusted 
for any potential confounders. A case control study by 
Nora Franceschini, ChunfangQiu, David A. Barrow & 
Michelle AWilliams et al 2009 to evaluate the relation 
between plasma cystatin C and preeclampsia in pregnant 
women without pre-pregnancy comorbidities. This study 
shows an increased risk of developing preeclampsia 
aassociated with a high cystatin C plasma levels among 
women without preexisting renal disease, diabetes, 
and different type of hypertension. The increased risk 
of preeclampsia was independent of maternal age, pre-
pregnancy BMI, and physical inactivity, and remains 
after adjustments many cofounders like gestational age, 
maternal smoking, and corticosteroid exposure, which 
have all been associated with eleveted cystatin C levels. 
This study had some limitation by its cross-sectional 
design, and therefore unable to document whether this 
increased concentrations of cystatin C levels precede the 
clinical diagnosis of preeclampsia. Finally they conclude 
that there is an association between high plasma cystatin 
C levels and preeclampsia, which may reflects the acute 
kidney dysfunction that associated with preeclampsia. 

A large prospective cohort studies are needed to 
clarify the temporal relationship between changes in 
cystatin C concentrations and the later development 
of preeclampsia, and to determine whether elevated 
cystatin C concentrations in early pregnancy can be used 
as predictive of poor maternal and fetal outcomes in 
women with preeclampsia.[23]

Another study that was done by Magna Manjareeka, 
Sitikantha Nanda et al; 2013 to measure and compare 
the level of serum uric acid, serum creatinine and serum 
urea in pre-eclamptic and normotensive women. In this 
study, though the serum uric acid level was higher in 
pre-eclamptics when compared to the normotensives, the 
elevated levels of uric acid did not correlate closely with 
the raised systolic blood pressure or the raised diastolic 
blood pressure. The differences in each of the mean 
SUA or SCr concentrations between the preeclamptic 
and the normotensives respectively were not statistically 
significant and that these parameters may bo of little 
value in the prediction of preeclampsia. Few studies[9,16] 

observe insignificant change in serum creatinine level in 
the two studied groups. On the other hand, an early study 
showed increased serum creatinine level but conclude 
to be of no predictive value in preeclampsia. Certain 
aspects of this study had few limitations like :Small 
sample size and a lack of urinary measurements of uric 
acid level, creatinine and urea. [24]

A study that was done by Cimona Lyn Saldanha*, 
ShabnumAra, Tabassum Parvez et al 2017 found 
thatserum creatinine has been routinely used for 
monitoring of renal functions. In this study, we have 
found a significant increase in serum creatinine in pre-
eclamptic patients in comparison with healthy control 
group. Same results were found in other studies as well. 
Kidneys play a important role in the metabolism of uric 
acid and it is an important predictor to understand the 
outcome of pregnancy in terms of maternal and fetal 
morbidity and mortality. Similar results for serum 
creatinine and uric acid are noticed in all groups. 
There was significant difference in the mean values of 
serum uric acid between normal controls women and 
pre-eclamptic patients. There is conflicting evidence 
regarding the efficacy of this test but recent data is 
showing favour for the usefulness of cystatin C assay 
in the diagnostic armamentarium of renal decline in 
preeclampsia. Cost is a major obstacle , especially in 
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the low resource setting and among patients with lower 
socioeconomic status [25].

 Study done in 3rd. trimester of pregnancy, using 
several tests for measuring renal function including 
GFR but the substance frequently used to assess renal 
function impairment is serum creatinine .Cystatin C 
measurement is more promising ,especially in cases of 
mild impairment of kidney function compared to the use 
of serum creatinine. This may be explained as Cystatin 
C does not pass the placental barrier and there is no 
significant correlation between maternal and neonatal 
levels,unlike creatinine level [26].

In a study done by Tam M. Le1, Long H. Nguyen 
Nam L. Phan Duong D. Le Huy V.Q. Nguye|Vinh Q. 
Truong Thanh N. Cao1 There were 205 women enrolled 
in this study. Serum uric acid at a cutoff value of 393 
μmol/L can be used as a good predictor for fetal and 
neonatal complications [AUC 0.752 ], with 64.4% 
sensitivity and 79.5% specificity. High uric acid level 
[≥393 μmol/L] resulted in increased risk of complications 
like preterm labor [OR 6.367, 95% CI 3.009–13.084 ], 
low Apgar scores and intrauterine growth restriction [OR 
7.188, 95% CI 3.592–14.382 ], and even early neonatal 
death [OR 7.818, 95% CI 1.614–37.867 ]. There was no 
significant relationship between uric acid level and fetal 
death [OR 1.803, 95% CI 0.355–9.168 ][27].

A German study which describes relationship 
of maternal serum uric acid level [SUA] and serum 
cystatin C with maternal and neonatal cardiac and 
metabolic risk markers and with birth weight and risk 
of small-for-gestational age [SGA] as well as large-for 
gestational age [LGA] shows a positive association of 
cystatin C with birth weight and obvious increased risk 
for LGA with maternal increased cystatin C values in a 
population with fairly normal kidney function. In this 
study, most of the mothers were of German nationality 
[85% ] and were between 26 and 35 years of age [69% 
]. Maternal SUA changes was associated with maternal 
age, body mass index, alcohol consumption and history 
of hypertension as well as with many other maternal 
and neonate cardiovascular risk markers. Cystatin C 
was associated with parity. No clear association of SUA 
with SGA and LGA was observed. However, cystatin C 
was found to be negatively associated with SGA with an 
odds ratio [OR ] of 0.35 [95% CI: 0.16±0.77 ]. [28]

Another case–control study was performed by 
SK Srinivas, AG Edlow, PM Neff, MD Samme, CM 
Andrela1 and MA Elovitz et al . Cases were patients 
with preeclampsia. Controls were patients presenting for 
delivery at term [≥ 37 weeks ]. IUGR prevalence by case–
control status, or severity of disease was evaluated using 
Pearson w2 tests. Multivariable logistic regression was 
used to control for most confounders. In patients with 
CHTN and superimposed preeclampsia, the pathogenesis 
of IUGR may be related by various factors including the 
use of different medications, aggressiveness of treatment 
of hypertension, or willingness to deliver at a clinically 
earlier stage of the disease. Their findings conclude that 
preeclampsia is associated with IUGR independent of 
CHTN. The lack of synergy between preeclampsia and 
CHTN in the development of IUGR [as these patients 
did not have the higher rates of IUGR ] suggests that 
the pathways leading to the development of IUGR may 
be disparate and not all IUGR develops from the same 
pathways. IUGR is more frequent in women with lower 
BMI [29].

Another study has declared that women of advanced 
maternal age [AMA] develop more preeclampsia [9.4% 
] than younger women[6.4%]. They had more prior 
terminations of pregnancy [<0.001], were more likely 
to have a body mass index [BMI]>25 kg/m2 [<0.001], 
more with in vitro fertilization [IVF][<0.001] and other 
fertility treatments [<0.001] and a higher incidence of 
maternal diseases like diabetes [<0.001] and chronic 
hypertension [<0.001]. Multivariate logistic regression 
indicated that women of AMA had higher rates of: 
preterm labor before 37 weeks 19.2% [OR 1.39 CI 
1.24 to 1.56] and before 34 weeks8.7% [OR 1.68 CI 
1.43 to 2.00] low Apgar scores at 5 min. 7.1%, Small-
for-Gestational Age[SGA] 26.5% [OR 1.42 CI 1.28 to 
1.57], birth Asphyxia 12.1% [OR 1.54 CI 1.34 to 1.77], 
Caesarean delivery 50% [OR 2.02 CI1.84 to 2.20] and 
the need for admission to a Neonatal Intensive Care Unit 
[NICU ] 31.6%[30].

Other study in India demonstrates the association 
of serum UA, creatinine and cystatin C with maternal 
and fetal outcomes. The adjusted odds ratio [OR] was 
3.73 [95% CI: 1.18-11.75; P=0.024] for UA; 15.79 [95% 
CI: 3.04-81.94; P=0.001] for serum creatinine and 2.03 
[95% CI: 0.70-5.87; P=0.192] for cystatin C in different 
hypertensive disorders of pregnancy. All the three renal 
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parameters were not significantly associated with birth 
weight, gestational age at delivery and mode of delivery 
after adjusting for the other confounding factors. 
They conclude that serum creatinine and uric acid are 
independent risk factors for hypertensive disorders of 
pregnancy. High serum uric acid is associated with low 
birth weight and more delivery by caesarian section 
whereas high serum creatinine with preterm delivery only 
before adjustment for confounding factors and not after 
adjustment. But Serum cystatin C was not significantly 
associated with the maternal and fetal outcomes[31].

Another study was conducted at 2006 to examine 
whether preeclampsia, gestational hypertension, and 
unexplained IUGR [the latter often assumed to be due 
to placental insufficiency], could be linked together 
by comparing their different risk factors and perinatal 
outcome in a large collected data base from 4 distinct 
ethnic populations. They found similarities between 
preeclampsia and gestational hypertension, but the 
results suggest that unexplained IUGR [e.g, those not 
associated with smoking, under nutrition, secondary to 
hypertensive conditions, or congenital malformations 
] is obviously different entity from preeclampsia. 
Furthermore, we have confirmed that preeclampsia is 
a major risk factor for severe perinatal morbidity and 
mortality, but that gestational hypertension without 
proteinuria also independently may increases perinatal 
risk. [32].

A study that was done in Egypt has recruited twenty 
women normal primigravidae with singleton pregnancy 
and another 40 with severe preeclampsia recruited from 
preeclamptic unit of El-Shatby Maternity University 
Hospital, in Egypt in the third trimester of gestation 
without any medical disease. They are selected and full 
history taken, complete clinical examination, laboratory 
investigations including serum uric acid, serum 
creatinine and serum cystatin C, obstetric abdominal 
ultrasound and Doppler. The difference in the mean 
serum uric acid level [3.55±0.58 versus 6.76±1.06mg/
dl] was significantly higher in the preeclamptic women 
[p=0.001], the specificity was 100% and sensitivity 
was 97.5%, the difference in the mean serum level 
of creatinine [1.55±0.89 versus 0.66±0.12] was 
significantly higher in preeclamptic group [p=0.001], 
the specificity of the test was 100% and the sensitivity 
was 60%. Serum cystatin C level has a mean value 

[0.98±0.29 versus 0.70±0.06] which was significantly 
higher in preeclampsia [p=0.001] with a specificity 
100% and sensitivity 72.5%. They found a positive 
correlation between serum concentration of cystatin, 
and PI of umbilical artery Doppler [p=0.05]. Also, a 
significant correlation was found between serum level 
of cystatin and both PI and RI of middle cerebral artery 
Doppler [p=0.05]; this may indicates the relation of 
serum cystatin C level with the severity of preeclampsia 
, resulting in increasing poor reproductive outcomes [33].

Another study was done to compare between 
creatinine and cystatin C value in preeclampsia regarding 
severity and neonatal outcome. In this study, creatinine, 
cystatin C, and neonatal outcomes were assessed in 17 
normotensive pregnant , 17 cases of mild preeclampsia 
and 17 samples with severe preeclampsia.Analysis 
of data with statistical tests of ANOVA and t test 
differences between 2 proportions. The mean levels of 
creatinine in the normotensive group, mild preeclampsia, 
severe preeclampsia are 0.56 mg/dL, 0.67 mg/dL, and 
0.75 mg/dL respectively, p=0.138; While on cystatin 
C are 0.82 mg/L,1.03 mg/L and 1.32 mg/L, p=0.000. 
The adverse neonatal outcome wasn’t recognised in 
the normotensive group. In mild preeclampsia obtained 
1 preterm birth and 1 intrauterine fetal death[IUFD], 
whereas in severe preeclampsia obtained 3 babies born 
preterm, one IUFD, and 1 intrauterine growth restriction 
[IUGR]. It was concluded that levels of cystatin C was 
increased significantly parellel with increased severity 
of preeclampsia, whereas creatinine was not increased 
significantly with severity of the disease. Cystatin C is 
better than creatinine as a marker of renal dysfunction in 
preeclampsia patients. There was significat increase in 
adverse neonatal outcomes in the group of preeclampsia. 
[34]. 

Conclusion

We conclude that Cystatin C may be promising 
marker for renal function in patients with preeclampsia 
complicated by IUGR. 
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Abstract
 HBV and HCV infections are serious global health care problem because they may end with chronic 
hepatitis, cirrhosis, and hepatocellular carcinoma. HBV infection results in approximately 2 billion human 
infections while HCV approximately 160 million individuals. Raw database were collected from General 
health department at Babylon Health directorate for 715505 investigated person during a period from Jan. 
2015 to Dec. 2019. Blood samples was drawn in Gel tube from suspects and centrifuged to separate the 
serum. Serum submitted for investigation of HbsAg and HCV Ab by both rapid immunochromatographic 
test and ELISA test. Actually the database taken from Babylon Health directorate and the results analysis 
depends upon dividing of data records from four health sectors, blood bank record lab, health care checking 
lab, pre-surgery checking, Marriage lab, thalassemia lab, Hemodialysis lab Prisoner and foreigners lab. The 
results revealed that , total positive cases were 4284 and 2260 for “HBV and HCV” respectively. The highest 
no. of cases for both “HBV and HCV” were recorded in 2018 (976 and 467) and (961 and 557) for “HBV 
and HCV” respectively. The incidence rate of “HBV and HCV” were varies worldwide. The results revealed 
that the occurrence rate (Mean ± SD) of “HBV” was (0.627±0.134) while for HCV was (0.327±0.084). The 
results revealed that, there is no defined month or semester for high rate infections. The high prevalence 
percentage were showed for prisoner-foreigner category (48.53 and 45.95 for HBV and HCV respectively) 
followed by surgery (22.66 and 19.03 for HBV and HCV respectively), blood bank (14.03 and 13.95 for 
HBV and HCV respectively) and in married (7.79 and 3.92 for HBV and HCV respectively. The current study 
conclude the high prevalence percentage of HBV (duplicate) than HCV with no seasonality of occurrence 
and the Prisoners and foreigners, Surgery, blood donor and hemodialysis were mostly involved with HBV 
and HCV infection. 
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Introduction 

 Hepatitis is” the term used to describe inflammation 
of the liver. It’s usually the result of viral or damage” . The 
hepatitis B virus (HBV) is a major global public health 
problem, affecting more than 2 billion people worldwide 
[1]. HBV and HCV infection results in approximately 2 
billion and 160 million human infections respectively 
[2]. HCV super infection in patients with chronic HBV 
infection was the most common clinical features of 

coinfection in Asia–Pacific countries[3]. The chronically 
infected persons are at high risk of death from cirrhosis 
of the liver and liver cancer, diseases that kill about 1 
million persons each year’[4]. It is assessed that more 
than 240 million people are recurrently infected with 
“HBV” and, therefore, are at risk for the development 
of cirrhosis, hepatic decompensating, and hepatocellular 
carcinoma (HCC)[5]. HCV disease advances to 
chronicity in 70% of cases, a condition that may prompt 
liver cirrhosis and hepatocellular carcinoma [6,7]. As 
per a WHO report, 130-150 million individuals are 
incessantly tainted with HCV. HCV the study of disease 
transmission shows impressive territorial differences[8]. 
There is no antibody to restrict the dispersion of HCV 
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contamination while all medical services laborers ought 
to be considered for HBV immunization and ought to 
carefully apply the general prophylactic measures to 
forestall introduction to HBV and HCV.There is a need 
to calculate the liability of chronic “HCV” infection at 
the state level [5,9]. The study aims to study the prevalence 
rate of HBV and HCV infections for last 5 years (2015-
2019) in Babylon Province.

Materials and Methods

Samples:

Raw database were collected from General health 
department at Babylon Health directorate for 715505 
investigated person during a period from Jan. 2015 to 
Dec. 2019.

Specimens:

Blood samples was drawn in Gel tube from suspects 
and centrifuged to separate the serum.Serum submitted 
for investigation of HbsAg and HCV Ab by both rapid 

immunochromatographic test and ELISA test.

Results

 The present study was showed to see the distribution 
& incidence rate of “HBV” and “HCV” infection 
among screened patients in Babylon province for past 

5 years (January 2015 to December 2019). Actually the 
database taken from Babylon Health directorate and the 
results analysis depends upon dividing of data records 
from four health sectors, blood bank record lab, health 
care checking lab, pre-surgery checking, Marriage 
lab, thalassemia lab, Hemodialysis lab Prisoner and 
foreigners lab. Total of (715505) cases were investigated 
for HBV and HCV using rapid test and ELISA assays 
to confirm infections (Figure 1). The results revealed 
that , total positive cases were 4284 and 2260 for HBV 
and HCV respectively. The highest no. of cases for both 
HBV and HCV were recorded in 2018 (976 and 467) 
and (961 and 557) for HBV and HCV respectively. The 
incidence rate of HBV and HCV were varies worldwide. 
Our results revealed that the incidence rate (Mean ± 
SD) of HBV was (0.627±0.134) while for HCV was 
(0.327±0.084) (Table 1). Concern the categories from 
which infections were recorded, the results revealed that 
Prisoners and foreigners (48.53%, 45.95%), Surgery 
(22.66%, 19.03%), blood donor (14.03%, 13.95%) 
and hemodialysis (1.27%, 11.63%) for HBV and HCV 
respectively (Table 2). Concern the seasonality or 
weather relationship with HBV and HCV infections 
the results showed that there is no association between 
sessions and infections (figure 2). HVB vaccination 
were displayed in table (3).

Figure (1): Total Cases of HBV and HCV infections in Babylon Province (2015-2019)



Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4      6027

Table (1): Distribution of incidence % of HBV and HCV infections in Babylon Province (2015-2019).

Year Tested HBV cases HBV % HCV cases HCV %

2015 129692 790 0.609 534 0.412

2016 95381 721 0.756 288 0.302

2017 205861 836 0.406 414 0.201

2018 143316 976 0.681 467 0.326

2019 141255 961 0.680 557 0.394

Total 715505 4284
Mean±SD

0.627±0.134
2260

Mean±SD
0.327±0.084

Table (2): Distribution of HBV and HCV infections cases among categories in Babylon province (2015-2019).

Categories 
Total (2015-2019)

HBV % HCV %

Blood Bank 596 14.03 313 13.95

Healthcare Worker 35 0.82 26 1.16

Contacting 178 4.19 43 1.92

Surgery 963 22.66 427 19.03

Married 331 7.79 88 3.92

Thalassemia 30 0.71 55 2.45

Hemodialysis 54 1.27 261 11.63

Prisoner and Foreigner 2062 48.53 1031 45.95

Total 4249 100 2244 100

Table (3): HBV vaccine distribution in Babylon province (2015-2019)

Year

HBV vaccine 

Total 
first Dose second Dose Third Dose Child Dose 

2015 11711 9184 13805 36748 71448
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2016 14436 6722 19642 38466 79266

2017 12863 6519 9346 39520 68248

2018 11672 6290 8028 37529 63519

2019 12996 5598 4827 38778 62199
 

 

Cont... Table (3): HBV vaccine distribution in Babylon province (2015-2019)
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Figure (2): Distribution of HBV and HCV infections in Babylon Province according to month at 2015-2019. 

Discussion

 It seem that our results were in accordance with 
some of the Iraqi studies like [2] who found that out of 
4851 patients, (1.79%) were positive for hepatitis B and 
(0.14%) were positive for hepatitis C. Salehi-Vaziri et 
al., (2016)[1] stated that, in several areas of the world, the 
occurrence of “HBV” infection diverse from 0.1 to 20%. 
Our results in accordance with [10] who found that the 
incidence rate of HBV was double of HCV. Predominance 
of HCV disease In 2015, 71 million people were living 
with ceaseless HCV contamination. Contrasted and 
HBV, the commonness of HCV contamination is lower, 
however more heterogeneously conveyed, with contrasts 
across and inside WHO districts and nations. Spread 
through breaks in disease control practices or infusion 
drug use may clarify this example. In general, in 2015, 
the worldwide predominance of HCV contamination 
was 1.0%. The Eastern Mediterranean Area had the 
most noteworthy pervasiveness (2.3%) trailed by the 
European District (1.5%).In 2015, viral hepatitis led to 
1.34 million deaths. The results revealed that the HBV 
frequency is double or more than HCV. Many studies 
were in accordance with our results whose show the 
high percentage of HBV versus HCV among blood bank 
donors[11-15]. 

 The results of (figure 2) revealed that, there is no 
defined month or semester for high rate infections. This 
is may be due to fact that , both HBV and HCV not 
respiratory virus (respiratory viruses are highly spread 
viruses especially during winter semester), not food-
borne diseases and their transmission may be limited 
percutaneous and per mucosal or blood transfusion, 
sexual transmission, and mother-to-child transmission 

[16-21]. (Salehi-Vaziri et al., 2016) [1] found that, “HBV” 
is really spreadable and comparatively easy to convey 
from infected persons to others through some ways 
like birth, unprotected sex, blood transfusion, and also 
sharing needles. Jansen et al., (2015) [10] found that, the 
incidence of HBV showed no trend over time, did not 
differ between study participants living in rural or urban 
area. Concerning the prevalence or registry of HBV and 
HCV positive persons among categorized patients were 
displayed in table (2). 

 The high prevalence percentage were showed for 
prisoner-foreigner category (48.53 and 45.95 for HBV 
and HCV respectively) followed by surgery (22.66 and 
19.03 for HBV and HCV respectively), blood bank 
(14.03 and 13.95 for HBV and HCV respectively) and in 
married (7.79 and 3.92 for HBV and HCV respectively). 
Though most of HBV contaminations among detained 
people are obtained in the network, transmission has 
been distinguished in jail, and rate rates have extended 
from 0.8 to 3.8% every year [18,19]. Our results was in 
agreement with many studies who is establish high 
ratio of HBV and HCV among prisoners like those 
documented in Iran [24,25], Sweden [26] and France [27]. 
Elective surgeries were recorded as good monitoring of 
HBV and HCV surveillance due to fact that the person 
need to be checked for HBV, HCV and HIV prior to 
surgery especially in delivery [28], eye surgery [29,30], oral 
and maxillofacial [31] and dental surgeries [32-34]. 

Conclusion

 The current study conclude the high prevalence 
percentage of HBV (duplicate) than HCV with no 
seasonality of occurrence and the Prisoners and 
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foreigners, Surgery, blood donor and hemodialysis were 
mostly involved with HBV and HCV infection.
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Abstract
 Household waste water represent an hazardous reservoir for wide range of medically important pathogens 
than can push an alarm on public health threatening diseases. It contain toxic materials, hazardous heavy 
metals and different pathogens. The study includes investigation of microbial, environmental, pathological 
and molecular effects of waste water. The results of dissolved heavy metals concentration revealed high Ni 
concentration (Mean±SD of four sites were 119.675±0.778 mg/L), high Mn concentration (Mean±SD of four 
sites were 108.2±1.095 mg/L), high Fe concentration (Mean±SD of four sites were 119.675±0.740.475±1.228 
mg/L), high Cd concentration (Mean±SD of four sites were 13.75±1mg/L), high Cu concentration (Mean±SD 
of four sites were 5±0.755mg/L) with no significant differences in concentration among four sites for Ni and 
Cu while difference noted among Mn, Fe and Cd. Results of microbial study revealed that the Mean±SD of 
CFU/ml were 1.97x1010±0.543 and the microbes were E. coli, K. pneumoniae, P. aeruginosa, V. cholerae, 
V. parahaemolyticus, S. aureus, E. faecalis, C. albicans, C. krusei and C. glabrata with MAR index ranged 
from (0-1). DNA damage results using comet assay for revealed that high level of damage to DNA of rat 
dosed with waste water compared with those dosed with fresh water in both tail length (11.35±2.1, 2.7±0.9) 
and tail moment (1.193±0.11, 0.2±0.1) respectively. Immunohistochemistry (IHC) assay was used to detect 
of 8-OHDG among liver tissues of rat dosed with waste water (study) and fresh water (control) and the 
results revealed strong signal (high expression) in all liver tissues of rat dosed with waste water (study) 
compared with those dosed with fresh water (control) whose gave negative results. Histopathological results 
of eat dosed with waste water compared with those dosed with fresh water (control) were observed after 60 
days of dosing. the results displayed that the control was normal where mild chronic hepatitis showed in 
samples of site 1, 2, 3 while site4 had moderate chronic hepatitis and Fasciola hepatica. The current study 
conclude that, Al-Yohedia Municipal wastewater is very dangerous and have different clinically important 
pathogens along with different cytotoxic materials. 
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Introduction

 Municipal wastewater is a collection of both 
domestic and industrial waste water. Al-Yohedia is fresh 
water stream pass through Hilla city but unfortunately 
it serve as municipal waste water reservoir. Sewage 
water, healthcare clinics, butchers waste, diesel engine 
waste and farm animal waste were delivered directly to 
this stream rendering it dangerous spot of pollution [1,2]. 
The compartments of wastewater includes biological 
and non-biological parts. The biological part includes 

bacteria, fungus, viruses and parasites while non-
biological includes chemicals (organic and inorganic 
compounds like hydrocarbons and heavy metals) which 
pose dangerous impact on aquatic environments and 
human health [3-8]. Enterococci and enterobacteriaceae 
members like Escherichia coli, Klebsiella pneumoniae, 
Proteus mirabilis, Salmonella spp., Shigella spp., 
Enterobacter spp. were common among waste water 
while Pseudomonas spp., and Vibrio spp. push an alert 
of clinically important bacteria that cause life threaten 
diseases [9-13]. The presence of medically important 
yeast like Candida spp. among waste water were also 
stated. Human and animal waste water can be loaded 
with viruses like hepatitis and parasite like Fasciola 
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hepatica and this proposing biohazard when reach to 
human being [6,14]. 

 Cytotoxicity of waste water can be reflected and 
oxidative damage to biomolecules like to lipids of 
cellular membranes, proteins, and DNA which may 
lead to carcinogenesis. 8-hydroxy-2’ -deoxyguanosine 
(8-OHdG) is one of the predominant forms of free 
radical-induced oxidative lesions, and has therefore 
been widely used as a biomarker for oxidative stress 
and carcinogenesis. 8-OHdG used to estimate the DNA 
damage in humans after exposure to cancer-causing 
agents, such as tobacco smoke, asbestos fibers, heavy 
metals, and polycyclic aromatic hydrocarbons. In 
recent years, 8-OHdG has been used widely in many 
studies not only as a biomarker for the measurement of 
endogenous oxidative DNA damage but also as a risk 
factor for many diseases including cancer. Oxidative 
DNA damage is common in various forms of chronic 
liver disease suggesting a possible link between chronic 
inflammation and hepatocarcinogenesis. Heavy metals 
and some metalloids are known to be carcinogenic to 
humans. The oxidative concept in metal carcinogens 
were involvement of redox mechanisms production of 
hydroxyl radicals can attack DNA causing hydroxylation 
and oxidative DNA damage these products of DNA 
damage (including 8-OHdG) induce mutations leading 
to neoplastic transformations [15-18]. The current 
study aimed to investigate the cytotoxic effects of Al-
Yohedia municipal waste water by IHC of 8-OHdG and 
histopathology of Rat lab animals. 

Materials and Methods

Sampling:

 Four waste water samples were collected from Al-
Yohedia Stream. The study area included 4 different 
sites from Al-Yohedia stream in Hilla city (site 1 Al-
karama quarter (N 32 0 28.944 E044 0 25.057), Site 2 
Al-Jameia quarter (N32 0 28.383 E044 025.067), Site 3 
Al-Iskan quarter (N32 0 27.545 E044 025.058), Site 4 
Al-Askari quarter (N32 0 25.827 E044 024.394).

Waste water Culture:

 All samples mixed well and 1 ml of waste water 
sample transferred to 9 ml of normal saline (diluent) 
(Stock 10-1) and from it prepare five serial dilutions 

(10-2, 10-3, 10-4 and 10-5) were prepared. 10 µl from 
the last dilution (fifth dilution) were spreaded on nutrient 
agar plate by disposable spreader and the plates were 
incubated upside down in 37°C for 24 hr. Triplicates 
were performed to each sample to increase the accuracy 
and only plate that has (30-300) colonies will be chosen 
for count. The exact number of colonies per original 
sample will calculated according to the following 
equation: CFU/ml = No. of colonies x Inverse of the 
dilution x 100[19].

Microbial Isolations and Identification:

 Immediately after sample collection and along 
with total plate count the samples inoculated UTI 
chromogenic agar, Pseudomonas chromogenic agar, 
m-EI chromogenic agar Vibrio chromogenic agar and 
Candida chromogenic agar to investigate the presence 
of common pathogens among wastewater samples. The 
sample mixed well and from each sample a triplicate 
of 100 ml will filtrated on (0.45 μm) cellulose nitrate 
membranes (Sartorius/Germany) using Sartorius 
filtration system and then the filter content resuspended 
in sterile normal saline then took 5 μl and cultured on the 
above mentioned agar, incubated at 37°C for 48 hr [20-22].

Dosing: 

 The experiment includes (20) Rats (Albino Rats 
) of males and females have (same of the age ,weight 
and conditions ) treated from Al-Yohedia stream by 
drinking at need for two months whereas control groups 
were treated with (RO) tap water and divided into five 
groups: first group dosed with site 1 sewage samples , 
second group dosed with site 2 sewage samples , third 
group dosed with site 3 sewage samples , forth group 
dosed with site 4 sewage samples and fifth group dosed 
with tap water was control and after complete the period 
of dosing rats anatomized by anesthesing rats with 
chloroform and then with drawing 5ml blood from heart 
area by syringe for detection molecular biomarker by 
comet assay and take tissue (liver) for histopathology 
and immunohistochemistry (IHC) tests [23].

Comet Assay:

 This assay has been done by Comet assay Kit, 
Malgene-Italy (Single cell gel Cat. No. 0905-050- K) 
according to (Steinert, 1996) [24].
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Immunohistochemistry (IHC):

 Immunohistochemistry assay include using of 
specific monoonoclonal /polyclonal antibody and 
detection kit directed toward this antibody. In this study 
we used Anti-8 Hydroxyguanosine antibody [N45.1] 
(8-OHDG) (cat. # ab48508, Abcam /England). The 
immunohistochemistry detection kit is a reliable and 
convenient tool to identify specified gene expression 
on tissues. A biotinylated, cross – adsorbed and affinity 
purified primary anti-mouse and rabbit specific HRP/
DAB is used to detect primary antibody –antigen 
complexes adhered to a glass microscope slide, following 
reaction with an enhanced detection reagent. This kit is 
compatible with mouse and rabbit specific HRP/DAB 
secondary antibodies and can be used for paraffin –
embedded tissue sections (Cat. Number: Ab80436, 
Abcam, England).

Histopathological Study:

 Specimen with dimension 1x1x1 cm was taken from 
inside organ together with liver. The tissue have been 
fastened in (10%) buffer formaldehyde re at this time 
later removing wards 72 hr of the fixation , specimen 
was washed with tap water after which processing was 
robotically carried out with a collection of upgrading 
alcoholic focus from (70%) to genuine (100%) for two 
hr in every focus to eliminate water from the tissue , then 
clearance was executed by xylol , then the specimen was 

infiltrated with Simi-liquid paraffin wax at( 58ºC) on two 
phases then blocks of specimen was made with paraffin 
wax and sectioned by rotary microtome at 6 μm for 
tissue , tissue was stained with haematoxylin and eosin 
and the Histopathological vary was noticed beneath mild 
microscope [25].

Quantitation of Dissolved Heavy Metals:

 Concentrated hydrochloric acid (5 ml) was added to 
1 L of the waste water filtrate and concentrated by oven 
(800C) until evaporate to 100 ml and then measured by 
Flame Atomic absorption - spectrophotometer model 
(7000) Aa type (Shimadzu/Japan) was used to determine 
the concentrations (mg/L) of the elements [26].

Results and Discussion: 

 The results of dissolved heavy metals concentration 
revealed high Ni concentration (Mean±SD of four sites 
were 119.675±0.778 mg/L), high Mn concentration 
(Mean±SD of four sites were 108.2±1.095 mg/L), 
high Fe concentration (Mean±SD of four sites were 
119.675±0.740.475±1.228 mg/L), high Cd concentration 
(Mean±SD of four sites were 13.75±1mg/L), high 
Cu concentration (Mean±SD of four sites were 
5±0.755mg/L) with no significant differences in 
concentration among four sites for Ni and Cu while 
difference noted among Mn, Fe and Cd (table 1). All 
values were higher that standard permissible limits of 
WHO [27-30].

Table (1): Concentrations of dissolved heavy metals of municipal wastewater.

Mean±SDSite4Site3Site2Site1Dissolved mg /L

119.675±0.778
120±2

a
119±0.01

a
119±1

a
120.7 ±0.1

a
Ni(Nickel)

108.2±1.095
106±2

b
110.2±0.2

c
100.1±0.1 

 a
116.6±2.08

d
Mn(Manganese)

40.475±1.228
44.3±1.5

b
32 ±0.01

a
55±3

c
30.6 ±0.4

a
Fe(Iron)

13.75±1
15±1

b
16±2

b
12±0.01

a
12 ±1

a
Cd(Cadmium)

5±0.755
5±0.01

a
4± 1

a
5 ± 2

a
6±0.01

a
Cu(cupper)

2.375±1.152
0.8 ± 0.01

a
3±2

a
3 ± 2

a
2.7±0.6

a
Pb(Lead)
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p<0.05 

 The main sources of lead contamination are industrial threw battery in sewage, run off from contaminated land 
areas, atmospheric fall out and sewage effluents. The sources of heavy metal also the reason in the high concentration 
of nickle in Al-Yohedia stream may be attribute to the high numbers of small engine oil exchange and electricity 
station near to stream, disposal of tires of cars in the stream, generator located at the side of stream .The exchanged 
oil and waste of generators delivered directly to stream in addition to the nickel not use and not consume by 
microorganism [31]. Cd was classifies as a first category of carcinogenic factors in human cancers because cadmium 
ions have a configuration of electrons analogous. Pb responsible for oxidative stress and genotoxicity [32-35]. 

 Results of microbial study revealed that the Mean±SD of CFU/ml were 1.97x1010±0.543 and the microbes 
were E. coli, K. pneumoniae, P. aeruginosa, V. cholerae, V. parahaemolyticus, S. aureus, E. faecalis, C. albicans, 
C. krusei and C. glabrata with MAR index ranged from (0-1) (table 2). The results agreed with Yang et al., (2009)
[36] who found that the clinical isolate of E. coli, K. pneumoniae, S. aureus and P. aeruginosa were common among 
sewage water. Concern presence of Candida spp. it supported by Filipkowska et al., (2008)[37], Biedunkiewicz and 
Ozimek, (2009)[38] and Korzeniewska et al., (2011)[39] whom found the different species of Candida in municipal 
wastewater. It is important to state that recovering mentioned microbes from high concentration of heavy metals 
waste water reveal their ability to live with such toxic concentrations may be due to their efflux pump or plasmid 
coding genes. The heavy metals and antibiotic resistance were closely related and may be carried on same plasmid 
[40-44]. 

Table (2): Microbes with resistance phenotypes and MAR index.

Pathogen Resistance Phenotype MAR 
index

E. coli AmoxiclavR/CefotaximeR 0.22

K. pneumoniae AmoxiclavR/CeftazidimeR 0.22

P. aeruginosa AmoxiclavR/CefotaximeR/CeftazidimeR/AmikacinR 0.44

V. cholerae NON 0

S. aureus ClarithromycinR 0.1

E. faecalis NON 0

C. albicans KetoconazoleR/MiconazoleR 0.33

C. krusei
KetoconazoleR/MiconazoleR/EconazoleR/FluconazoleR

/ItraconazoleR/ClotrimazoleR
1

C. glabrata
KetoconazoleR/MiconazoleR/EconazoleR/FluconazoleR

/ItraconazoleR
0.83

DNA damage results using comet assay for revealed that high level of damage to DNA of rat dosed with 
waste water compared with those dosed with fresh water in both tail length (11.35±2.1, 2.7±0.9) and tail moment 
(1.193±0.11, 0.2±0.1) respectively (table 3). 
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DNA damage based on the comparison with the control according to the pictures that were taken DNA damage 
can be classified into three classes (class 1, no damage; class 2, low damage; class 3, medium damage and class 4, 
high damage) as shown in figures (1). The observed DNA damage may attributed to heavy metals which have a 
role in high percentage of DNA damage and ability to produce bulky DNA adducts. The heavy metals can produce 
chemical or physical modification to DNA measured by means of DNA fragmentation [45]. 

Table (3): Comet Assay Parameter among rat dosed with waste and fresh water.

Comet Parameter

Mean±SD

Rat dosed with waste water Rat dosed with fresh water

Tail Length (µm) 11.35±2.1 2.7±0.9

Tail Moment (%) 1.193±0.11
0.2±0.1 

 

Figure (1): Classes of DNA damage in rat sample (blood) oral administrated from wastewater of four sites 
according to comet assay: Class (A) Control, Class (B) low damage, Class (C) Medium damage, Class (D) 

High damage. 

 Immunohistochemistry (IHC) assay was used 
to detect of 8-OHDG among liver tissues of rat dosed 
with waste water (study) and fresh water (control) and 
the results revealed strong signal (high expression) in 
all liver tissues of rat dosed with waste water (study) 
compared with those dosed with fresh water (control) 
whose gave negative results (figure 3). High expression 
of 8-OHDG revealed high oxidative stress caused by 

pollutants especially heavy metals like Cd and Pb. liver 
tissues used to understanding biotransformation and 
toxicity in municipal wastewater, this was agreement 
with Herman and Geraldine, (2009)[46] who considered 
that the liver is one of the target organs affected by lead 
toxicity owing its storage in the liver after lead exposure. 
Also it is organ of detoxification [47,48].
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 Figure (3): Infi ltrative rats liver tissues showing the results of immunohistochemical staining of 8-OHDG 
protein over expression using biotinylated -labeled anti-8-OHDG protein antibody, stained by DAB-
chromogen (Brown) and counter stained by Mayer’s haematoxylin (Blue): A. Positive 8OHDG –IHC 

reaction with high score and strong signal intensity (10X) B. Liver tissues with negative 8-OHDG-IHC 
reactions (10X) 

Histopathological results of eat dosed with waste water compared with those dosed with fresh water (control) 
were observed after 60 days of dosing . the results displayed that the control was normal where mild chronic hepatitis 
showed in samples of site 1, 2, 3 while site4 had moderate chronic hepatitis and Fasciola hepatica (fi gure 4 and 5). 
Many studies of mammalian tissues noted that the histopathological alterations induced by different heavy metals 
in the tissues of liver organ. Human and animal wastewaters play role important as sources of parasitic pathogens 
infecting human [49,50]. 

Figure (4): Show the histopathology of rat Liver sections after 60 days of dosage with wastewater: A:Show 
liver tissue with moderate chronic hepatitis, intralobular and periportal chronic infl ammatory cell infi ltrate 

(arrows) (100X) (H&E). B:Show normal Liver (Control) (100X) (H&E). 

Figure(5): Show the histopathology of rat liver sections after 60 days of dosage with wastewater: A: Show 
the liver tissue with Fasciola spp. (Fasciolosis) (arrow) (100X) (H&E). B: Show normal Liver (Control) 

(100X) (H&E). 
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Abstract
Virgin coconut oil (VCO) is the most oldest edible oil, extracted from fresh and mature kernel using wet 
or dry methods, therefor the resulting oil is a pure, clear, and colorless with a scent of fresh coconut, these 
characteristics make VCO has the preferableness in medical and health applications, over refining coconut 
oil (RCO) that is extract from kernel of coconut after drying by methods makes the oil refining, bleaching and 
deodorizing. In spite of that, the chemical compositions particularly the fatty acids in both VCO and RCO 
are the same with no significant difference. MCFAs which are classified as MCTs, are the basic components 
in both VCO and RCO, these MCFAs particularly lauric acid (LA) following by capric and caprylic acids 
playing a great role in antimicrobial activity of coconut oil, therefor the extraction of these fatty acids are 
show more antibacterial activity on pathogenic bacteria more than lipolyzed VCO or VCO itself that may 
not show inhibition effect. Gram positive bacteria is more sensitive than gram negative one towards LA 
and other fatty acids, therefor these fatty acids at high concentrations showed inhibition effect on gram 
negative bacteria, while at low concentration showed resistance. This study attempts to review the chemical 
components in both VCO and RCO based on their extraction methods, also the antibacterial activity and 
the mechanism of action, also suggests that RCO has the same effect as antibacterial as VCO based on their 
chemical compositions. 

Keywords: Virgin coconut oil, Refined coconut oil, Medium chain fatty acids, Antibacterial activity. 

Introduction

 Coconut nucifera commonly known as Coconut, 
is a member of the Arecaceae family, coastal tropical 
countries like Brunei, Cambodia, Indonesia, Laos, 
Malaysia, Myanmar, Philippines, Singapore, Thailand, 
Vietnam are considered the native of coconut tree 
cultivation [1,2], “tree of life” referred to the tree of 
coconut and all parts of this tree could be consumed by 
humans or animal and transformed into many products 
like brushes, ladle, spoon and house furniture [3]. The 
oval rough coconut fruit consist of the outer hard thin 
skin (exocarp), fibrous thick layer (mesocarp), hard core 
(endocarp), white kernel (endosperm), and a big cavity 
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suspended with a thick, sweet albumen liquid called 
coconut water, the development of endosperm layer 
will give arise the flesh meat edible coconut or kernel, 
after drying of flesh coconut it would be called copra, 
which is a source of coconut oil extraction. Coconut oil 
is an oldest edible oil that was used in tropical countries 
for thousands years ago, which is extract from the fresh 
kernel or meat of coconut after maturation, that make 
coconut oil can be easily homemade that would be give 
natural oil and chemical free treatment, and with its low 
oxidation point making coconut oil stable for two years 
of storage without any oxidation process could be occur 
as the presence of saturated fat also it has long validity, 
stable in high heat and melting point from 23º to 26ºC, 
that makes coconut oil very healthy for backing and 
deep-fry [4-8].

 The natural creamy and soft texture of VCO is well 
known for skin and hair care using [9], and also used in 
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cosmetics industry such as prepare natural shampoo, 
scents making, soaps, massage oils, aromatherapy and 
many other beauty and cosmetic products [10,11]. VCO 
has very strong benefits in health and medical fields that 
make it very useful in weight loss, digestion, healing and 
infection, aid in prevention liver disease, dissolve stone 
of kidney, pancreatitis treatment, diabetes treatment and 
the most important fields include antibacterial, antiviral, 
antiparasitic, antifungal, anticancer, antidermatophytic, 
antioxidant, anticaries and disinfectant activities [12,13]. 

Coconut oil

Coconut oil can be classified into VCO and RCO. 
According to Philippine National Standard VCO the 
definition of VCO is the oil that obtained from fresh 
and mature kernel of the coconut, either by natural or 
mechanical methods in the presence of heat or not, 
without chemical refining, bleaching and deodorizing, 
and which does not lead to the changing the oil nature 
[14]. VCO is pure oil, clear and colorless, with a scent 
of fresh coconut, which depends on the method of 
production oil. Two mains procedures can be used to 
extract VCO, which are wet and dry procedures, in wet 
procedure VCO is obtained by pressing fresh and mature 
coconut by manual or mechanical methods with water 
addition or without, that forming the milky fluid coconut 
mixture from this coconut milk VCO can be obtained, in 
wet method it should be avoiding dry of coconut kernel, 
after that VCO is produced by three mains methods; 
modified kitchen, modified natural fermentation and 
fresh-wet centrifuge methods. In dry method VCO is 
obtained immediately from fresh coconut kernel, after 
dried the kernel partially under controlled heat for 
reaching the moisture to 10-13% and then mechanically 
pressed the kernel for obtaining the oil, dry method 
including; low pressure oil extraction, high pressure 
expeller and fresh-dry centrifuge methods [15-18], these 
methods that is used in VCO extraction makes it very 
useful without losing the nature of VCO or the active 
natural components like vitamins especially vitamin E, 
polyphenols and antioxidants [17,19]. On the other hand 
RCO is extracted from dried coconut kernel ‘’copra’’, 
the drying process could be by using sun, smoke, or 
hot air, the obtained oil should be purified to make it 
appropriate for consumption, therefor the oil is must 
be chemical refined, deodorized and bleached, the heat 
is using for deodorizing the oil and for bleaching and 

the oil is filtered by clays to separate impurities, while 
using of sodium hydroxide to separate free fatty acids 
that make coconut oil has long shelf life, these processes 
will remove some characteristics of the oil [20], and that 
makes the resulting RCO is yellow color, no odor and 
no taste [21], whereas VCO which has not any refining, 
deodorizing or bleaching processes, makes it is the 
unique form and more useful which can be used in many 
applications in health and medical fields as compared 
with RCO that has traditional use [17,22]. 

Composition of VCO and RCO

One tablespoon of coconut oil supply 121 
kilocalories, 13.7 gram fat, no protein, no carbohydrate, 
and very few amount of vitamins or minerals, that was 
reported by the National Nutrient Database published 
by the United States Department of Agriculture. About 
99.9% of coconut oil is fatty acids (FA) and 91.9% of 
these fatty acids are saturated fatty acids (SFA), followed 
by 6.4% for monounsaturated fatty acid (MUFA) acids 
and 1.5% for polyunsaturated fatty acids (PUFA), and 
there is no dietary cholesterol [23]. The most predominate 
(SFA) is Lauric Acid (LA) about 50% and could be 
reached 56% depending on the variety of the coconut 
[17], this is followed by other fatty acids [12,24,25]. The 
standard quality of FAs compositions for coconut oil 
was reported by Codex Alimentarius [26], while for VCO 
was reported by Asian and Pacific Coconut Community 
(APCC) [27], it was also reported the value of iodine, 
percentage of free fatty acid (FFA), moisture, volatile 
matter and the value of peroxide as shows in Table 1. 

VCO cannot be differentiated from RCO by the 
compositions of FAs as reported by, even the VCO was 
obtained from different methods for extraction, their no 
significant differences in fatty acid profile for various 
types of coconut oil when compared with the results 
of the Codex standards for coconut oil and the APCC 
standards for VCO [28,29],that means, the processing 
methods does not affect the profile of Fas[30], while the 
deferens are being that VCO has higher FFA, volatile 
matter, moisture, and lower peroxide value compared 
to RCO, which also comes with the Codex and APCC 
standards[29], these values determine the quality of VCO 
in addition to the color, odor and taste[17,31], FFA is the 
most crucial and important characteristic in the VCO 
producing and sales of products [32].
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The saturation degree and fatty acid carbon chain 
length in any oil or fat will assist in determination of its 
characteristics, uses and impacts on human health, and 
VCO contains about 91.9% of SFAs 50% of it is LA as 
mention previously in this study, LA is a medium chain 
free fatty acids (MCFAs), and classified as medium 
chain triglycerides (MCTs), with 12 carbons chain 
(C12), followed by other MCFAs such as like caproic 
(C6), caprylic (C8), capric (C10), including lauric acid 

(C12), and long chain fatty acids (LCFAs) myristic 
(C14), palmitic (C16), palmitoleic (C16:1), stearic 
(C18), oleic (C18:1), linoleic (C18:2), and linolenic 
(C18:3) [33,34]. About two thirds of fatty acids in coconut 
oil is a saturated MCFAs, while LCFAs which is also 
saturated comprise fewer than the third and about tenth 
for the unsaturated one [35]. Coconut oil is the unique oil 
from other vegetable oils because it’s the one that 50% 
of fatty acids in it is LA [24,25].

Table 1: Standard parameters of quality of Codex Alimentarius for coconut oil and APCC for VCO 
compared with VCO and RCO values.

Parameters Codex standard for 
coconut oil

APCC standard for 
VCO

VCO products
(Dayrit et al, 2007)

RCO products
(Dayrit et al, 2007)

% C6:0 Caproic acid ND–0.7 0.4–0.6
0.24–0.56

 (0.40)
0.32–0.59 

(0.41)

% C8:0 Caprylic acid 4.6–10.0 5.0–10.0
4.15–9.23

 (7.23)
5.32–8.83 

(6.61)

% C10:0 Capric acid 5.0–8.0 4.5–8.0
4.27–6.08

 (5.21)
4.56–6.03 

(5.00)

% C12:0 Lauric acid 45.1–53.2 43.0–53.0
46.0–52.6
 (48.66)

46.7–49.4 
(48.14)

% C14:0 Myristic acid 16.8–21.0 16.0–21.0
16.0–19.7
 (17.82)

16.2–19.6 
(17.88)

% C16:0 Palmitic acid 7.5–10.2 7.5–10.0
7.65–10.1

 (8.51)
7.80–9.73 

(8.88)

% C18:0 Stearic acid 2.0–4.0 2.0–4.0
2.73–4.63

 (3.50)
2.94–3.69 

(3.26)

% C18:1 Linoleic acid 5.0–10.0 5.0–10.0
5.93–8.53

 (7.16)
7.24–8.04 

(7.63)

% C18:2 Linolenic acid 1.0–2.5 1.0–2.5
1.00–2.03

 (1.52)
1.82–2.36 

(2.19)

Iodine value 6.3–10.6 4.1–11.0
5.6–10.3
 (7.28)

6.81–8.91 
(8.00)

% FFA, as lauric acid No standard ≤0.5
0.047–0.337

 (0.131)
0.008–0.076 

 (0.021)

% Moisture No standard 0.1–0.5
0.05–0.11a

 (0.08)
0.01–0.10a 

(0.05)

% Volatile matter 0.2 0.2
0.07–0.18c

 (0.13)
0.00–0.08c 

(0.03)

Peroxide value, meq/kg oil <15 <3
0.00–1.86

 (0.56)
0.27–3.39 

(0.98)

a By Karl–Fisher titration.
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b Mass loss at 105 °C.

c Mass loss at 120 °C. 

Antibacterial activity of VCO

MCFAs that are found in coconut oil make this oil has 
potential role as antibacterial, antiviral, and antifungal 
activities [36], particularly LA and its other derivatives of 
MCFAs with carbon chains C6 to C12 gave the coconut 
oil its antimicrobial activity [37] against gram positive, 
therefor many studies showed the antibacterial effect 
of LA on Staphylococcus aureus and Bacillus cereus, 
while the activity of MCFAs and LCFAs with various 
carbon chain length (C8-C18) could not show inhibition 
effect against a number of gram negative bacteria [38-40] 
on the other hand studies reported the antibacterial effect 
of LA against gram negative bacteria such as Neisseria 
gonorrhoeae, Chlamydia trachomatis, Helicobacter 
pylori [41-44]. But still antibacterial activity of LA 
has great effect against gram positive bacteria when 
compare with gram negative bacteria, that is reported 
by a study performed by Abbas et al., 2017[45] that the 
esterified LA from coconut oil at different dilutions 
showed the antibacterial activity at highest dilution 
with largest inhibition zone for Staphylococcus aureus 
and Streptococcus pneumoniae followed by lowest 
inhibition zone for Salmonella spp., Mycobacterium 
tuberculosis and Escherichia coli, while at lowest 
concentration, Staphylococcus aureus and Streptococcus 
pneumonia showed lowest inhibition zone compared 
with Mycobacterium tuberculosis, Escherichia coli 
and Salmonella spp., that are showed resistance at the 
same lowest concentration, other study also reported the 
antibacterial the largest inhibition zone of extracted LA 
at different concentration for Staphylococcus aureus, 
Streptococcus spp. and Lactobacillus and the lowest 
inhibition for Escherichia coli which is also showed the 
resistance at the lower concentration of LA, in this study 
the same species showed resistance towards the coconut 
oil, which mean the extracted LA is more effect than 
coconut oil as antibacterial agent [46]. 

Antibacterial mechanism of VCO 

The specific mechanism for the VCO as antibacterial 
agent is not detected and stilled unknown, the suggestion 
was that the metabolizing of the VCO makes it release 
its component of MCFAs, like caprylic, capric, and 

lauric acids, which are have the antimicrobial action 
[47], and LA is the most effected one, the integration of 
MCFAs of VCO into the bacterial cell membrane induce 
the solubilization lipids of the membrane which lead to 
disintegrate the bacteria cell wall [47,48], the disruption 
of bacterial cell membrane was indicated by the studies 
of electron microscope, which demonstrated the lysis of 
Streptococcus agalactiae, S. aureus Clostridium albicans, 
C. perfringens, and C. trachomatis when are exposed to 
the fatty acids of VCO [49,50]. VCO and its fatty acids 
showed the antibacterial effect on Clostridium difficile 
and the most action was belong to LA (C12) which is 
the predominant one, and followed by capric (C10) and 
caprylic (C8) acids, which are represented about 9% 
and 6% for each respectively according to Codex and 
APCC, these two fatty acids (Capric and caprylic acid) 
were showed less antibacterial action, while the activity 
of VCO towards C. difficile was abcent, but when 
coconut oil was lipolyzed showed the inhibition action 
on C. difficile [51]. The lipolyzing of MCTs by lipase and 
water leading to glycerol, diglycerides, monoglycerides 
and FFAs forming [52], the antimicrobial action belongs 
to monoglycerides and free fatty acids [49,50,53] and the 
less activity belongs to triglycerides, diglycerides and 
glycerol [48], therefor when VCO is lipolyzing by lipase 
to release its fatty acids and exposed the cells of C. 
difficile to this lipolyzing VCO had the inhibitory effect 
on the growth of bacteria at 0.15–1.2% of lioplyzing 
VCO while no effect for non-lioplyzing one, there 
were inhibitory effect of lauric, capric and caprylic 
acids individually for each, the most effect was for LA 
at concentration 1000 µM, these fatty acids integrate 
with lipid bacterial membrane works on disruption of 
bacterial cell membrane [48,51]. 

Conclusion

Many studies were reported the chemical 
components of in VCO and RCO with no significant 
difference in both, whatever the extraction methods 
were used. In the other hand the antimicrobial activity 
was also reported of the extracted fatty acids from 
VCO especially LA and followed by capric acid and 
caprylic show while no activity for caproic acid because 
it comprise about 0.5%, this low content of it makes 
it shows no antimicrobial activity. Coconut oil fatty 
acids were showed the antibacterial activity particularly 
on gram positive bacteria and in low effect for gram 
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negative in specific concentrations for several species, 
that indicate using fatty acids in high concentration 
shows antibacterial activity on gram negative bacteria, 
which makes the antibacterial action was no longer 
for gram positive but also for gram negative bacteria, 
and as the both types of VCO and RCO have the same 
chemical compositions with no significant difference as 
mentioned previously, that suggests the RCO has the 
same mechanism as antibacterial activity as VCO.
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Abstract
Pulp vitality test is very crucial in monitoring and regulating the state of health of a dental pulp, especially 
after the case of traumatic injuries. The dental pulp is considered to be the innermost part of the tooth. It is 
surrounded on all sides with dentine except near the apical foramina. This hard dentine casting around the 
pulp protects it from infection by microbes present in the mouth. The traditional pulp testing methods involve 
thermal and electric pulp testing methods. This conventional method basically depends on the innervation 
and often yields or records either false positive or negative response. The newer pulp testing devices, some of 
which are still under developmental stage, detect the blood supply of the pulp, enumerate pulpal vasculature, 
check the vitality of the tooth etc. These newer technologies function by light absorption and reflection 
methods in. They are considered to be more accurate and non-invasive methods. The review article attempts 
to discuss the recent advancements in various pulp testing devices related to pulp vitality testing in clinical 
endodontic practice. It also describes the principle on which these newer pulp testing devices are basically 
based on its mode of working. The aim of this review paper is to highlight the difference between sensitivity 
testing and vitality testing. 

Keywords: Pulp vitality, pulse oximetry, laser doppler flowmetry, pulpal circulation, revascularization, light 
transmission.

Introduction

One of the greatest diagnostic challenges in dental 
clinical practice is to accurately assess pulp status in 
different age groups of people. This may be further more 
complicated in many cases of pediatric dentistry where 
the practitioner is faced with a developing dentition, 
traumatized teeth, etc1.

The dental pulp is considered to be an unmineralized 
oral tissue that is composed of certain soft connective 
tissue, vascular, lymphatic, and nervous elements that 
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occupy the central part of the pulp cavity of each tooth 
of the dental pulp 2.  These nerve vessels enter and leave 
the tooth through this foramen. Dental pulpal testing 
devices are used in clinical as well as in diagnostic 
purposes in the field of dentistry to help establish the 
health of the dental pulp, within a pulp chamber and root 
canals of any tooth in the oral cavity 3. These pulp testing 
devices can function in two manners as “Vitality testing” 
which assesses the blood supply to the tooth, while the 
“sensitivity testing” assesses the sensory supply to the 
tooth 4. The assessment of pulp vitality is a very crucial 
diagnostic procedure in the practice of dentistry. 

Current routine methods which include the 
conventional or the traditional practices are based on 
the stimulation of nerve fibers and thus giving no direct 
indication of blood flow within the pulp chamber 5. These 
include certain constituents like thermal stimulation, 
electrical, or direct dentine stimulation. These testing 
methods are considered to have the potency to produce 
an unpleasant and occasionally painful sensation to the 
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tooth. The main disadvantages revolve with inaccurate 
results which can be either false positive or even negative 
which can be obtained in many instances 6.  

Recent studies have proved that blood circulation 
inside the pulpal chamber is the most accurate 
determinant in assessing pulp vitality 7. This factor helps 
in providing an objective which enables to differentiate 
between necrotic and vital pulp tissue. This review 
article highlights tests depending on the passage of light 
through the control tooth to detect pulp vitality of that 
tooth with greater objectivity in the longer run. They 
also depend either on the detection of changes in case 
of light absorption as it passes through the tooth, as in 
photoplethysmography devices 8. pulse oximetry and 
dual-wavelength spectrophotometry. Also if there is 
a shift in light frequency it gets reflected from a tooth 
which is in case of laser Doppler flowmetry 9. This 
review paper attempts to illustrate various advancements 
in pulp testing devices. Ehrmann has proposed mainly 
three key uses of pulp testing in clinical practice10. They 
are-

BEFORE OPERATIVE PROCEDURES

Pulp testing may be indicated for a selected tooth 
before certain restorative or orthodontic interventions, 
particularly where pulpal health or pulpal vasculature 
may be in question. The absence of all the symptoms 
or radiographic changes alone may not be considered 
as conclusive evidence of pulp vitality in the case of 
teeth, because pulpal degeneration can occur without 
accompanying symptoms11. 

DIAGNOSIS OF PAIN 

The origin of most oral pain is due to pulpal tissues. 
case reports have illustrated the value of pulp testing in 
identifying crucial pulpal pain from other conditions 
such as myofascial pain dysfunction syndrome and 
referred pain 12. 

INVESTIGATION OF RADIOLUCENT 
AREAS

Radiolucent areas at the apices of teeth may be the 
result of any periapical extension of pulpal pathology, 
but may also arise due to certain pathological processes. 
If pulpal pathology is not responsible for the underlined 
lesion, the associated teeth would be expected to give a 

normal response to vitality testing. Periodontal lesions, 
cysts, fibrous lesions, congenital abnormalities, and 
even neoplastic processes may all produce periapical 
radiolucencies similar to those associated with pulp 
degeneration. The mental foramen and the incisive 
canal are two normal structures which may present as 
periapical radiolucencies. 

Materials and Methods

All the articles collected have complete relevance 
to the topic, which is a recent advancement in pulp 
testing. They have been collected from search engines 
such as PubMed, Google Scholar, Elsevier, etc. All the 
articles collected had information about pulpal tissue, 
pulpal sensitivity, principles of newer pulp testing 
devices, pulpal vasculature, etc. All the articles which 
were irrelevant to the topic were excluded from the list. 
The results for this review article are based on previous 
studies done by other esteemed and honored authors and 
journals.

Ethical clearance is not essential as this is a review.

Result and Discussion

For this review, various articles from google scholar, 
PubMed and Elsivier were collected. The result of this 
review depicts the recent advancements and technologies 
in pulp testing devices. Majority of the article collected 
mainly emphasis on the dental pulp, pulpal vitality, 
pulpal vasculature, and different pulp sensibility tests as 
well as pulp vascularity tests. The data collected from 
different articles shows that there are still many pulp 
testing devices under developmental stage.   

Previously our team had conducted numerous 
clinical trials 13 14 15, in vitro studies 16 17 18 19 20, 
surveyed 21 22 and reviewed 23 24 25 26 27 various aspects 
of endodontics and conservative dentistry over the past 
five years. Now we are focusing on review studies, the 
idea for which has stemmed from the current interest 
in our community. This review study was conducted 
acknowledging the importance of the pulp and enabling 
to differentiate between vital and non-vital pulp, also 
about different pulp testing devices which contributes as 
a factor to the outcome of endodontic therapy.
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 DENTAL PULP

The pulp is the part in the center of a tooth which 
is made up of living connective tissue and cells termed 
as odontoblast 28. The pulpal tissue is the neurovascular 
bundle central to each tooth, in case of permanent or 
primary dentition. This dental pulp consists of a central 
pulp chamber along with the pulp horns, and radicular 
canals. Because of the continuous deposition of dentine, 
the pulp chamber starts becoming smaller with age29. 
This factor is not uniform throughout the coronal pulp 
but progresses at a faster rate on the floor than on the 
roof or sidewalls.

Radicular pulp canals start extending down from the 
cervical region of the crown to the root apex of a tooth. 
These canals are not straight most of the time but vary in 
different aspects like shape, size, and number. They are 
continuous with the periapical tissues through the apical 
foramen. The mean volume of a single adult human pulp 
is 0.02cc30. There are four layers of pulp from innermost 
to the outermost aspect of the tooth 31. They are-

PULPAL CORE

This is present in the center of the pulp chamber 
with many cells and an extensive vascular supply.

CELL RICH ZONE

 It consists of fibroblast and undifferentiated 
mesenchymal cells.

CELL FREE ZONE 

 Also termed as (zone of Weil) this zone is rich in 
both capillaries and nerve networks together.

ODONTOBLASTIC ZONE 

It is an outermost layer that contains odontoblasts 
and lies next to the predentin and mature dentin.

Cells found in the dental pulp include fibroblast 
(that constitutes the principal cell), odontoblasts, defense 
cells like histiocytes, macrophages, granulocytes, mast 
cells, and plasma cells. The nerve plexus of Raschkow is 
located central to the cell-rich zone 32. 

PULP INNERVATION

Within the coronal pulp, nerve bundles start 

diverging and branching out towards the pulpo-dentine 
border, and emerge from their myelin sheaths33. Nerve 
divergence keeps continuing until each bundle loses 
its integrity and smaller fiber groups travel towards 
the site of dentine. This course is relatively straight in 
the axis until the nerve fibers start to form a loop and 
result in the formation of mesh termed the nerve plexus 
of Rashow 34. Terminal axons exit from their Schwann 
cell investiture and pass between the odontoblasts as free 
nerve endings. This nerve plexus is most well developed 
in the case of the peripheral pulp. Two types of sensory 
fibres are present in the pulp: the myelinated (A fibres) 
and unmyelinated C fibres35 .

The A fibres predominantly innervate the dentine 
(entering the dentinal tubules) and are sub-grouped 
according to their diameter and conduction velocities 
into Aβ and Aδ fibres36. The C fibres innervate inside 
the body of the pulp. Aδ fibres mediate acute, sharp pain 
and are excited by hydromechanical events in dentinal 
tubules such as drilling or air-drying. C fibres have a 
high threshold value and can be activated by intense 
heating or cooling of the tooth crown. Once activated, 
the pain initiated by C fibres can start to radiate 
throughout the face and jaws. C fibre pain is associated 
with tissue injury and is modulated by inflammatory 
mediators, vascular changes in blood volume and 
flow, and increases in pressure result in a progressive 
increase in the sensory response 37. It has been assessed 
that the highest concentration of neural elements was in 
the pulp horn region (pain sensation is felt more in this 
region). There is a progressive decrease in the number 
of nerve fibres in the cervical and radicular areas 38. It is 
considered that the direction of dentinal tubules is also 
important in establishing pulp test responses in various 
parts of the tooth crown. The dentinal tubules have an 
almost straight course which extends from the incisal 
edge of anterior teeth in the oral cavity to the pulp horn. 
In multi-cuspal teeth, the course of tubules is somewhat 
curved and resembles an ‘S’ shaped structure  39. It is 
principally the fluid that is present in the dentinal tubules 
that allow the conducting of electrical impulses from the 
pulp tester electrode to the pulp. If the distance is shorter 
between the electrode and the pulp, then there will be 
lower resistance to the flow of current 40.

TECHNIQUES OF PULP TESTING DEVICES
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The accurate diagnosis of the true histological 
status of the pulp is of significant importance for 
treatment planning. This is indirectly done by assessing 
the neural sensitivity of the pulp. The more accurate 
method would be to assess the vascularity of the pulp. 
However, most common methods clinically employed 
assess neural sensitivity, while the recent researches 
and developments are trying to find a clinical method 
of vascularity assessment. Various methods for tooth 
vitality assessment are given below-

 Pulp sensibility tests

‐ Thermal tests

‐  Heat testing

‐ Cold testing

‐  Electric pulp tester (EPT)

‐  Anesthetic test

‐ Test cavity

Pulp vitality/vascularity tests

‐   Pulse oximetry

‐   Laser Doppler flowmetry

‐     Recent technologies

‐  Dual-wavelength spectrophotometry

‐ Thermography

‐ Crown surface temperature

‐  Transmitted light photoplethysmography

PULP SENSIBILITY TESTS

Dental pulp testing is a very useful and essential 
diagnostic aid in endodontics treatment. Pulp sensibility 
tests investigate the extrapolate pulp health from the 
sensory response 41.

MECHANISM

Currently, the most widely used pulp vitality testers 
are able to assess the integrity of the Aδ nerve fibers 
inside the dentine–pulp complex. This can be done by 

briefly applying a stimulus to the outer surface of the 
tooth. If the Aδ nerve fibres are successfully stimulated, 
then the patient will respond by acknowledging a very 
short, sharp sensation/tingling from the tooth. A positive 
response indicates that the nerve fibres are functioning 
(to some degree), but does not give any indication of 
pulpal blood flow. If there is no vascular supply to the 
pulp, it will rapidly become anoxic and the Aδ fibres will 
cease to function 42.

 THERMAL TEST

These tests involve the application of cold and heat 
stimuli to a tooth, to determine sensitivity to thermal 
changes in a tooth. Response to cold stimulus given to 
the tooth usually states about the vital pulp, regardless 
of whether that pulp is normal or abnormal in condition. 
In contrast to the context, an increased response to heat 
stimulus is suggestive in the case of pulpal or periapical 
pathology which may require endodontic intervention.

Thermal tests involve the application of cold and heat 
to a tooth to determine its sensitivity to thermal changes. 
The results of the thermal test should be correlated with 
the results of other tests to ensure validity43.

HEAT TEST

 By using different techniques which deliver 
different degrees of temperature.  It uses-

●  Electrical heat carrier

● Hot gutta-percha stick

● Others 

● Hot water under rubber dam isolation

●  Hot burnisher, hot compound 

● Dry rubber polishing wheel

 The heat test can be performed in the posterior as 
well as anterior tooth 44. The area to be tested is isolated 
and dried and suitable lubricant (Vaseline) is applied 
and heat is directed to the exposed surface of the tooth, 
the patient’s response is noted. A heat carrier instrument 
that can deliver a controlled temperature to the tooth is 
preferable, or a hot GP stick can be used. 
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Mechanism Of Heat Test

The mechanism of the heat test is explained in fi gure 1. 

Figure-1: Mechanism of heat test, works by the process of heat application for less than or equal to 5 
se conds to the affected tooth. 

COLD TEST

Cold thermal testing results in contraction of the 
dentinal fl uid within the dentinal tubules of the dentine, 
resulting in a rapid outward fl ow of fl uid within the patent 
tubules 45. This rapid movement of dentinal fl uid inside 
the dentine results in ‘hydrodynamic forces’ acting on 
the Aδ nerve fi bres within the pulp–dentine complex, 
leading to a sharp sensation lasting for the duration of 
the thermal test46. A variety of cold tests can be done; 
the major difference between all these is the degree of 
cold that is applied to the tooth. The most common pulp 
testing method employed by clinical practitioners is to 
seek a response to cold stimuli. Ideally, cold testing 
should along with the conjunction of an electric pulp 
tester so that the results from one test will verify the 
fi ndings of the other test. If a mature, non-traumatized 
to oth in the oral cavity does not respond either to EPT 
or cold, then the tooth may be considered non-vital. 
However, care should be taken along with proper 
procedure while testing multi-rooted teeth, as they may 
respond positively to a cold stimulus, even though only 
one of the roots consists of the vital pulp tissue. The cold 
test may be used to differentiate between reversible and 
irreversible pulpitis can be achieved47. 

  ELECTRIC PULP TESTER 

The electric pulp test is one of the tests used to 
determine pulp vitality. The electric pulp tester, when 
testing for pulpal vitality, uses nerve stimulation. The 
objective of this electric pulp tester is to stimulate 
a pulpal response to the tooth by subjecting it to go 
through an increasing degree of electric current 48. A 
positive response is an indication of vitality and helps 
in determining the normality or abnormality of that 
pulp. No response to the electrical stimulus can be an 
indication of pulp necrosis 49. 

  TEST CAVITY PREPARATION

This test may be served as a last resort in testing 
for pulp vitality. It is only considered to be used when 
the results of all other tests have proved inconclusive 
50. Its value in dental clinical practice has been largely 
anecdotal as there is no evidence base to support its 
effectiveness. The test cavity is made by drilling through 
the enamel–dentine junction by following preventive 
measures to eradicate any dilemma. This is done in case 
of an unanesthetized tooth along with good isolation of 
the tooth. This may be achieved under a rubber dam with 
a small round diamond bur in a high-speed handpiece 
with adequate coolant. The patient is asked to respond 
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immediately if any painful sensation is being felt during 
the drilling procedure of the tooth. If the patient feels 
certain pain that persists once the bur contacts the sound 
dentin, then the procedure is terminated completely and 
the cavity is restored

 LOCAL ANESTHETIC TEST

When dental symptoms are poorly localized or 
referred most of the time, then the prediction of an 
accurate diagnosis is extremely difficult. Sometimes, 
patients may not even be able to specify whether the 
symptoms are from the maxillary or mandibular arch. 
In such cases, and where pulp testing has proved 
inconclusive, an anesthetic test may be helpful. The 
technique involved in this local anesthetic test includes 
certain procedures that are being followed in a stepwise 
manner. In the beginning, there is a use of either 
infiltration or an intraligamentary injection along with 
which the most posterior tooth in the area suspected of 
causing the pain sensation is being anesthetized. If the 
pain persists and prolongs once after the tooth has been 
fully anesthetized, the tooth immediately mesial to it is 
then completely anesthetized, and so on routine goes by, 
until the pain completely disappears and subsides. If the 
source or origin of the pain sensation cannot be even 
localized to the upper (maxilla) or lower (mandible) 
jaw, an inferior alveolar nerve block injection is 
given; cessation of pain indicates the involvement of a 
mandibular tooth. This approach has an advantage over 
a test cavity, which may incur iatrogenic damage.

 PULP VITALITY/ VASCULARITY TESTS-

PULSE OXIMETRY

It is considered to be a non-invasive oxygen 
saturation monitoring device widely used to record 
blood oxygen saturation level 51. Pulse oximeter is 
a piece of standard equipment in operating rooms, 
including intensive care units, emergency rooms, etc. 
where sedation & analgesia are provided 52. This device 
is currently under investigation in case of dental practice 
to detect pulpal blood circulation by its non-invasive 
design.  

The principle of this is based on Beer’s law 
which relates the absorption of light; by a solute to 
its concentration and optical properties at a given 

wavelength. In the red region, oxyhemoglobin absorbs 
less light than deoxyhemoglobin and vice versa in the 
case of the infra-red region53. The system has a probe 
which contains a diode that limits light in two different 
wavelengths.

1. Red Lights (660mm)

2. Infra-red light (850mm)

There is a silicon photodetector diode which is 
placed on the opposing surfaces of the tooth. This is 
connected to a microprocessor. The ideal placement of 
the probe is in the middle third of the crown. 

Many dentists have approved pulse oximetry to be 
an effective manner of pulp testing. It is also very evident 
in the time of “impact injury” where the blood supply 
remains intact but the nerve supply is being damaged. 
Gingival circulations can also be used to detect the pulse 
based on this device 54. 

Limitations include the background absorption 
associated with venous blood and tissue constituents. 
In addition to this there are chances for refraction and 
reflection of light that may add on to its disadvantage.

DUAL WAVELENGTH 
SPECTROPHOTOMETRY-

DWLS is a method that is independent of a pulsatile 
circulation. This method completely ensures the measure 
of oxygenation changes in cases of the capillary bed 
rather than in the supply vessels and hence does not 
depend on the pulsatile blood flow 55. DWLS depends on 
the presence or absence of oxygenated blood at 760mm 
and 850mm. DWLS helps to differentiate reproductive 
readings between a pulp chamber of a vital and non-vital 
tooth.

In young children, where there are avulsed and 
replanted teeth with open apices, the blood supply 
is regained within the first 20 days after replantation 
but nerve supply lags. Repeated readings are taken 
in such cases up to 40 days to ensure an increase in 
blood oxygenated level that means the healing process 
has occurred; the pulp of such teeth has also started to 
recover 27 56. The instrument is comparatively small, 
portable, relatively inexpensive, and suitable for usage 
in clinical practice.
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  LASER DOPPLER FLOWMETRY

It is considered to be a noninvasive, electro-optical 
technique which allows the semiquantitative recording 
of the pulpal blood flow57. The technique is based on the 
Doppler principle whereby light from a laser diode is 
incident on the tissue which is scattered by moving the 
RBC’s; thus the frequency broadened58.

The frequency broadened light along with the 
laser light scattered from static tissue is photo detected 
and the resulting photocurrent processed to provide a 
proper blood flow measurement. It helps to locate the 
revascularization property accurately of a tooth.

THERMOGRAPHY/CROWN SURFACE 
TEMPERATURE

Thermography is a test that uses an infrared 
camera to detect blood flow in the pulpal body tissue. 
It is effective in recording heat patterns as wheels. It 
has become an important diagnostic tool because of 
the accurate measurement of regional temperature and 
differentiation of temperatures while doing the dental 
procedure59.

It is a non-invasive, and highly accurate method of 
measuring the body’s temperature. The teeth that need 
to be assessed must be isolated using rubber dams. The 
technique is complex and requires the subjects to be at 
rest for 1 hour period to test60.

TRANSMITTED LIGHT PHOTO 
THERMOGRAPHY(TLP)

It is a non-invasive technique used to monitor pulpal 
blood flow and has been successfully applied in human 
studies. It has been suggested that TLP incurs less signal 
contamination from the periodontal blood flow than the 
other devices61.

  Conclusion

An accurate assessment of tooth vitality is of the 
utmost paramount importance in clinical practice. It 
is required to establish devices with better materials 
for easy handling. These devices are used in dental 
clinical practice on a large scale, thus it should be less 
expensive. Rapid advancements in the knowledge and 
applied technology related to the pulpal blood flow as 
well as pulp vasculature may lead the way to a more 

objective, accurate, and predictable means of pulp 
vitality assessment.
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Abstract
Basic Life Support is an important life skill which should be taught to everyone. An emergency can happen 
at any time and any place and it is important that the people around the happening are trained to handle the 
emergency with utmost efficiency. This can be very helpful in reducing the number of deaths that occur. It is 
a must that all healthcare professionals have access to knowledge about BLS. In our study we aim to find out 
the knowledge and awareness of BLS among dental students. A well structured, self-prepared questionnaire 
was circulated among dental students within the university of Saveetha Dental College. The students were 
split into three groups such as BDS students, Interns and MDS students. The confidence level was 95% and 
the data was considered statistically significant if P value < 0.05. The results obtained were collected and 
analysed to find out the awareness levels among the students and to find out which group had the highest 
knowledge on BLS. The data obtained was analysed and it was found that among the three groups the MDS 
students(42.86%) had the overall highest knowledge on BLS and CPR. The knowledge and awareness of 
BLS among dental students was found to be moderate and not sufficient. Knowledge should definitely be 
improved and more knowledge must be created. 
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Introduction

Basic Life Support (BLS) refers to maintaining 
airway patency and supporting breathing and the 
circulation, without the use of equipment other than a 
protective device1. BLS, a key component of the chain 
of survival decreases the arrest- cardiopulmonary 
resuscitation interval and increases the rate of hospital 
discharge2. Healthcare professionals are expected to 
have a knowledge of current basic and advanced life 
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support (BLS/ACLS) guidelines to revive unresponsive 
patients3. Life threatening emergencies can occur at any 
time, anywhere, to anyone4. It is very important that 
every member of the community be trained in effective 
BLS technique to save lives. Atleast doctors including 
medical, dental and paramedical staff should be trained 
in CPR, as it is a basic medical skill which can save 
many lives if implemented timely 5.

The theoretical knowledge and practical skills 
of Basic Life Support and Advanced Life Support 
are among the important determining factors of 
Cardiopulmonary Resuscitation success rates 6. Cardiac 
arrests and accidents are the most common emergencies 
with grave consequences but there is high mortality 
associated with them 7. For decreasing the mortality 
rate and increasing the survival ratio it is crucial for a 
healthcare provider to have a firm grip on basic cardiac 
life support knowledge and practices. Globally, about 
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92% out-of-hospital cardiac arrest subjects lose their 
lives due to limited availability of CPR facilities 8. BLS 
is an important component of CPR, which includes 
adequate maintenance of ventilation and circulation 
in case of respiratory/ cardiac arrest 9. It involves 
recognition of signs of sudden cardiac arrest (SCA), 
heart attack, stroke and foreign-body airway obstruction 
(FBAO), defibrillation with an automated external 
defibrillator (AED) 10. Viability is maintained until full 
CPR can be commenced. Early access to emergency 
medical care has saved thousands of lives around the 
world 11. The European Resuscitation Council (ERC) 
last issued guidelines for BLS in 1998. These were 
based on the ‘Advisory statements’ of International 
Liaison Committee on Resuscitation (ILCOR) published 
in 1997 12.

Previously studies have been conducted among 
various populations to find out the knowledge and 
awareness of BLS and responses given were seemingly 
unsatisfactory. This indicates the need for teaching and 
training even non-healthcare professionals and laymen 
to provide effective and safe resuscitation prior to 
hospital care 13. Looking into history, early records from 
Egyptian mythology and Bible suggest that mouth-to-
mouth and mouth-to-nose respiration were among the 
earliest resuscitation efforts using artificial respiration. 
This technique has also been used by midwives for many 
centuries to revive apparently still born infants 7. The 
life of an individual is influenced by various factors 
including condition of health, education, occupation, 
socioeconomic status, etc. However, it is the condition 
of health which influences life to the greatest extent. 
Emergencies like these can occur even within the confines 
of a dental clinic. Effective management is ultimately 
the dentist’s responsibility. Hence, even dentists must 
be well prepared to manage medical emergencies 4. 
Previously our team had conducted numerous original 
studies 14-20 and surveys 21-28 over the past 5 years. Now 
we are focussing on epidemiological surveys. The idea 
for this survey stemmed from the current interest in our 
community. In this study, we aim to spread as well as 
find the awareness levels, knowledge and attitude of 
dental students towards Basic Life Sciences (BLS) 
among the South Indian population.

Materials And Methods 

A questionnaire-based cross sectional study was 
conducted among dental students within the University. 
The study was conducted in 2020. Approval was received 
from the Institutional Review Board. The well structured 
questionnaire was passed on among 154 participants 
(sample size). The participants were grouped based on 
their year of study as BDS, interns and MDS students. 
The sampling method used was convenient sampling.

The questionnaire was self-structured and modified 
from previous similar study questionnaires. Other than 
age, all the questions were closed ended. Data collection 
software used to collect the responses was Google forms. 
From Google forms, the data was analysed and cleaned 
up to excel sheet. The responses were represented using 
pie charts and bar graphs. The statistical software used 
was SPSS version 22. The statistical analysis used 
are descriptive statistics to summarise demographic 
data and chi-square test to analyse survey data. The 
confidence level was kept at 95%. P value less than 0.05 
was considered statistically significant.

Results and Discussion

The data obtained was analyzed. It was found that 
18.18% participants were interns, 38.96% BDS and 
42.86% MDS students.

56.49% have heard of BLS previously. When asked 
what BLS stands for, 57.14% answered correctly with 
Basic Life Support. 62.34% seemed to have taken up 
BLS training earlier. When asked whether BLS training 
should be mandatory in curriculum, 66.88% replied yes. 
Only 18.83% knew that both 911 and 112 are Indian 
numbers to be called in case of an emergency. 33.12% 
were aware of the correct CPR sequence. 27.27% were 
aware of the correct ratio of chest compression to rescue 
breaths. 28.57% knew that the carotid artery is to be 
felt for pulse in adult patients. 42.21% knew that the 
correct expansion of AED. 46.75% were aware of the 
immediate action in response to choking. Only 20.78% 
were aware of the fact that mid-chest is the correct 
location of  chest compression. 31.17% knew the full 
form of EMS. Only 9.09% were aware of the chest 
compression to ventilation ratio in newborns. 14.94% 
knew that both mouth-to-mouth and nose breathing can 
be used for rescue breathing in infants. 57.14% were 
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aware of the correct chest compression rate during CPR. 
18.18% knew the depth of chest compression in children 
during CPR. Only 15.58% were aware of the depth of 
CPR in adults. 64.94% felt that their knowledge on BLS 
is sufficient. When asked to self-grade their knowledge 
on BLS ,11.04% rated themselves poor, 24.68% rated 
themselves good, 51.95% felt themselves average and 
12.43% thought they had excellent knowledge. (Table 1)

Upon comparing the levels of awareness among 
BDS (60), Interns(28) and MDS(66) for all the above 
questions, the following were the results.

43 MDS students had heard of BLS previously. 41 
MDS students knew the correct expansion of BLS. 51 BDS 
students had BLS training before. 47 MDS students feel 
that BLS training should be mandatory in the curriculum. 
11 MDS students knew that both 911 and 112 could 
be contacted in case of emergency in India. 19 interns 
knew the correct sequence of resuscitation. 22 MDS 
students knew the correct ratio of chest compression to 

rescue breaths in adults. 19 MDS students knew that the 
carotid artery has to be felt for pulse in adults. 36 MDS 
students knew the correct expansion of AED. 41 MDS 
students knew the correct response to a choking person. 
13 MDS students knew that midchest is the correct 
location of chest compression. 13 BDS students knew 
the correct expansion of EMS as Emergency Monitoring 
Services. 11 MDS students knew the correct ratio of 
chest compression to ventilation ratio in children. 11 
MDS students knew that both nose and mouth-to-mouth 
breathing can be used as rescue breaths in infants. 43 
BDS students knew chest compression rate as 100/min 
during CPR for adults and children. 10 MDS students 
knew the correct depth of chest compression in children. 
14 MDS students knew the correct depth of compression 
in adults. 44 BDS students felt that their BLS knowledge 
was sufficient. 8 BDS students and Interns rated their 
knowledge as excellent. Hence, we can infer from these 
results that dental students’ knowledge on BLS was 
between poor to moderate. MDS students had maximum 
awareness upon comparing the three groups.

Table 1: Table showing percentage of responses

1. Have you ever heard of BLS 
previously?

Yes 56.49%

No 43.51%

2. What does BLS stand for?
 

Basic Life Support 57.14%

Basic Life Sciences 42.86%

3. Have you had previous BLS training?
Yes 62.34%

No 37.66%

4. Do you think BLS training should be 
mandatory in the curriculum?

Yes 66.88%

No 33.12%

5. What is the number to be called in case 
of an emergency in India?

 

911 35.06%

112 46.10%

Both 18.83%
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6. What is the correct sequence of 
resuscitation in BLS?

 

Compressions, Airway, Breathing 33.12%

Airway, Breathing, Compressions 50.65%

Breathing, Airway, Compressions 16.23%

7. The correct ratio of chest compression 
to rescue breaths is

 

30:2 27.27%

15:2 38.96%

30:1 31.17%

25:2 2.60%

8. Which artery is to be felt for a pulse in 
an adult patient?

 

Carotid 28.57%

Femural 13.64%

Brachial 57.79%

9. What does abbreviation AED stand 
for?

Automated External Defibrillator 42.21%

Arrhythmia Extradural Defibrillator 57.79%

10. Recommended action in response to a 
choking person.

Start CPR 38.96%

Attempt abdominal thrusts 46.75%

Keep patient in Trendelenburg position 14.29%

11. What is the location of chest 
compression ?

Left chest 25.32%

Mid chest 20.75%

Right chest 53.90%

12. Abbreviation EMS stands for
 

Emergency Medical Services 31.17%

Electrical Monitoring System 49.35%

Emergency Monitoring Sciences  19.48%

13. In a newborn, chest compression to 
ventilation ratio is 

2:1 32.47%

3:2 58.44%

3:1 9.09%

Cont... Table 1: Table showing percentage of responses
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14. Types of rescue breathing used for 
infants 

 

Mouth to mouth 23.38%

Nose 61.69%

Both 14.94%

15. Rate of chest compressions in adults 
and children during CPR

50/min 42.86%

100/min 57.14%

16. Depth of compression in children 
during CPR

 

1-1.5 inches 18.18%

2-2.5 inches 67.53%

3 inches 14.29%

17. Depth of CPR in adult 
 
 

½ to 1/3rd depth of chest 15.58%

1/4th depth of chest 66.88%

2/3rd depth of chest 17.53%

18. Do you feel your knowledge about 
BLS is sufficient?

Yes 64.94%

No 35.06%

19. What would you grade your 
knowledge on BLS after taking up this 

questionnaire ? 

Poor 11.04%

Average 51.95%

Good 24.68%

Excellent 12.34%

Cont... Table 1: Table showing percentage of responses
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Figure 1: Bar graph showing comparison between course of study of participants and the awareness of 
emergency phone numbers among students. x-axis represents the course of study of students while y-axis 

represents the count of students. Red denotes 911, green denotes 112 and blue denotes both. MDS students 
answered with the right answer 112 highest and this was statistically significant ( Chi-square test p=0.046 - 

indicates statistical significance )

Figure 2: Bar graph showing comparison between course of study of students and their responses to 
sequence of resuscitation. x-axis represents the course of study of students while y-axis represents the count 
of students. Blue denotes breathing, airway, compressions. Red denotes compressions, airway, breathing. 
Green denotes airway, breathing, compression. Interns answered the correct answer highest and this was 

statistically significant (Chi-square test p=0.000 - indicates statistical significance)
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Figure 3: Bar graph showing the comparison between course of study of participants and their answers to 
ratio of chest compressions to rescue breaths. x-axis represents the course of study of students and y-axis 

represents the count of students. Blue denotes 25:2, red denotes 30:2, green denotes 30:1 and orange denotes 
15:2. MDS students answered correctly 30:1 highest and this was statistically significant. (Chi-square test 

p=0.202 -indicates statistical insignificance)

Figure 4: Bar graph showing the comparison of course of study of students and their responses to depth of 
CPR in adults. x-axis represents the course of study of students and y-axis represents the count of students. 
Blue denotes ½ to 1/3rd depth of chest, red denoted 2/3rd depth of chest and green denotes 1/4th depth of 
chest. MDS students answered correctly highest, but this was statistically not significant (Chi-square test 

p=0.559 - indicating statistically not significant).
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In our study, the participants were questioned 
whether they had heard of BLS previously. It was seen 
that 56.49% of dental students had heard of BLS before. 
We find that  27.9% of MDS students had heard of BLS 
previously, which is the highest among the 3 groups. 
The p-value was found to be 0.112 indicating statistical 
insignificance. According to Sahiti Reddy et al,2013 
11, 17.8% interns, 17.2% PG students and 53% BDS 
students had heard of BDS previously.

57.14% had answered correctly the expansion of 
BLS as Basic Life Support. MDS students’ % of correct 
response was highest (26.6%). The p-value  for data was 
0.037 which indicated statistical significance. According 
to Sahiti Redy et al 11, 53% BDS, 17.7% interns and 
15.9% PG answered correctly. This is opposite to our 
finding. This may be due to the fact that experience and 
knowledge gained by MDS students has increased with 
their medical practice.

62.34% of dental students had BLS training 
previously, the % of BDS students being the highest,i.e, 
33.15%. The p-value was found to be 0.000 which 
indicates statistical significance. According to Nouf 
Al Harbi et al, 2020 13, only 10.8% of participants had 
taken BLS training before. This finding is opposite to 
our finding. This is because the study population taken 
was different. It was conducted among female secondary 
students. 

66.88% of participants felt that BLS training should 
be mandatory in the curriculum. In our study,,MDS 
students responded positively highest with 30.5%. The 
p-value was found to be 0.109, indicating statistical 
insignificance. According to Nouf Al Harbi et al, 2020 
13, 38.5% felt the course should be included. This differs 
from our study as the study population differs.

18.83% dental students knew that both 911 and 
112 could be dialed in case of an emergency . We see 
that 7.14% MDS students knew this [Figure 1]. The 
p-value was found to be 0.046 which indicates statistical 
significance. 70.4% answered correctly according to 
Shahabe A Squib et al, 2019 9. This is because the study 
was conducted among various healthcare professionals 
who have expertise in BLS and CPR.

33.12% knew the correct sequence of resuscitation. 
12.34% interns were highest to answer correctly [Figure 

2]. P-value was found to be 0.000 which indicated 
statistical significance. According to Shahabe A Saquibe 
et al, 2019 9, 28.5% answered correctly. In Avabratha 
et al, 45.2% interns had inadequate CPR knowledge. 
Sahithi Reddy et al 11 recorded that only 3% interns had 
inadequate knowledge on CPR.

We see that 27.27% knew the correct ratio of 
chest compression to rescue breaths as 30:2 in CPR. 
14.28% MDS students answered correctly [Figure 3]. 
P-value was 0.202 indicating that data is statistically 
insignificant. According to Raghava Sharma et al, 2012 
29 - 49% answered correctly. In Shanta Chandrasekaran 
et al,2020 10, 25.5% answered correctly. 

28.57% knew that the carotid artery should be felt 
for checking pulse in adults. 12.34% MDS students 
were highest with the answer carotid artery. The p-value 
was found to be 0.033. Data is statistically significant. 
According to Shahabe A Saquib et al, 2019 9, 71% 
answered correctly. This finding opposes our findings as 
the study was carried out among a different population 
(healthcare professionals).

42.21% answered that AED stands for Automated 
External Defibrillator. 23.38% MDS students answered 
correctly, which was highest among the 3 groups. 
The p-value was 0.000 which signified that data was 
statistically significant. According to Babar Irfan et al, 
2019 8, 49.3% answered correctly.

46.75% knew the recommended action in response 
to a choking person. 26.62% MDS students answered 
right. P-value was 0.000 which indicates that the data 
was statistically significant. In Babar Irfan et al, 2019 8, 
22.1% answered right.

We find that 20.78% knew that midchest was the 
correct location of chest compression. 8.44% MDS 
students were highest with the answer midchest]. The 
p-value was found to be 0.016 indicating statistical 
significance. According to Sahiti Reddy et al 11, 24.2% 
MDS students answered right. 

31.17% knew the expansion of EMS is Emergency 
Medical Services. We see that 17.5% BDS students 
were highest in answering. The p-value was 0.001. 
Data is statistically significant. According to Shanta 
Chandrasekaran et al 10, 56.1% know the expansion. 
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Babar Irfan et al 8 has 65% correct responses and in 
Sahithi Reddy et al 11 53% BDS answered right. We 
have two articles opposing our finding as the study 
populations taken in each are different.

9.09% dental students knew the correct compression 
to ventilation ratio as 3:1. 7.14% MDS students were 
highest in answering correctly. According to Shaithi 
Reddy et al, 11.2% MDS students answered right. 
According to Shanta Chandrasekaran et al 10, 25.52% 
answered right. In present study, p value was 0.000 
indicating statistical significance.

 14.94% knew that both mouth-to-mouth and nose 
breathing was used in infants for rescue breathing. 
7.14% MDS students were highest in answering with the 
right option. P-value was found to be 0.005. Hence data 
is statistically significant. Babar Irfan et al 8 states 22.1% 
answered correctly.

57.14% knew the correct ratio of chest compression 
in adults and children during CPR. 27.92% BDS 
students were highest in answering 100/min. P-value 
was found to be 0.004. Data is statistically significant. In 
Shanta Chandrasekaran et al 10, 35.1% answered right. 
In Sahithi Reddy et al 11, 44.3% BDS students were right 
with their answers.

18.18% total students knew the depth of chest 
compression in children during CPR. 6.49% MDS 
students were highest in answering right. P value was 
0.006. Data is hence statistically significant. Sahithi 
Reddy et al 11, Shanta Chandrasekaran et al 10 and Babar 
Irfan et al 8 support our findings. 

15.58% knew the correct depth of CPR in adults. We 
see that 9.09% MDS students were highest in answering 
correctly [Figure 4]. P-value was found to be 0.559% 
indicating statistical insignificance of data. Babar Irfan 
et al 8 and Sahithi Reddy et al 11 support our findings 
while Shanta Chandrasekaran et al 10 opposes them.

We find that 64.94% felt their BLS knowledge 
was sufficient. 28.57% BDS students gave the highest 
correct response. P-value was 0.159, indicating that data 
is statistically insignificant.

12.34% of students self-graded their knowledge on 
BLS as excellent. 5.19% interns and BDS students were 
highest in rating themselves as excellent. P-value was 

found to be 0.025. Hence data is statistically significant. 
Shahabe A Saquib et al 9 says 15.6% self graded their 
knowledge as good. Raghava Sharma et al 29 says that 
0% graded themselves as excellent. 

3.1 Limitations

The limitations of our study include limited 
sample size, homogenous population and regionalism, 
overcoming which we can get more accurate results.

3.2 Future Scope

This study creates awareness on BLS and emphasizes 
the need for knowledge on BLS during emergencies and 
also setting up awareness programmes. 

Conclusion

Knowledge and awareness on BLS among BDS, 
Interns and MDS students  was found to be moderate. 
The MDS students have a higher knowledge on BLS 
and its procedures. Interns and BDS students have lesser 
awareness of BLS. With a greater sample size we can 
get even more reliable and accurate results. However, 
we can conclude that there is definitely a need to create 
more awareness on BLS.
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Abstract
Anemia is the decreased oxygen carrying capacity of the blood due to reduction in the concentration of 
Hemoglobin or RBC. Anemia has a high prevalence and it is considered as a public health issue affecting 
developed and developing countries. It occurs most commonly in women and children.Prevalence of 
Anemia worldwide suggests the need for substantial improvement in the nutritional status of women.The 
aim of the study is to assess the prevalence of Anemia among women patients visiting a Dental hospital. 
Patient records of a total of 86000 patients who visited the hospital between June 2019 to March 2020 were 
reviewed and the laboratory values of Hemoglobin levels and RBC count of women patients undergoing 
complete hemogram were collected from the case sheets of . The age, Hb% and RBC values were collected. 
The collected data was tabulated in Excel. It was then imported to SPSS software. Descriptive statistics was 
performed for the obtained results and comparison between groups were done by using Chi square tests. 
p<0.05 was considered as statistically significant. The prevalence of Anemia among the total women patients 
was 39.1%. Among the 39.1% women who were diagnosed with anemia, it was found to be more prevalent 
in the women of age group 40-60 years with a frequency of 17.8%. The most commonly observed range of 
Haemoglobin is 12-13g/dl with a frequency of 26.6% . 0.6% of women had RBC count less than 3 million  
cells/mm3. A significant number of female patients were tested with abnormal results. The most common 
age group diagnosed with Anemia are women belonging to 40-60 years of age. Routine hemoglobin testing 
in Dental practice of population at risk may be beneficial. Screening of Anemia is essential to avoid late 
diagnosis. 
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Introduction

Anemia is a condition which causes the deficiency 
of red blood cells or haemoglobin in the blood, which 
results in low oxygen carrying capacity of the blood and 
produces signs and symptoms like pallor and weakness.
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(1) Anemia affects one third of the global population 
and is a major factor that causes increased morbidity, 
mortality, decreased productivity of work, and impaired 
physiological and neurological development. The 
normal range of hemoglobin for men is 13.5-17.5g/dl 
whereas for women it is 12- 15.5g/dl(2). There is a need 
to understand the different and sophisticated etiology 
of anemia to emphasize on the prevention and control 
programmes of anemia(3). It is considered as a largely 
preventable and treatable public health issue if detected 
on time and strategies for its prevention are well 
documented(4)(5).

Anemia needs to be correctly defined and identified 
by establishing appropriate Hemoglobin thresholds, and 
thereby preventing its negative impact on health. For the 
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development of  the required interventions that address 
the causes of anemia which are content specific and to 
monitor the success rate of anemia prevention programs, 
understanding the etiopathology of anemia is essential(5,6). 
The concentration of Hemoglobin varies naturally by 
gender, age, pregnancy status, genetics, environmental 
factors, economic status and geographical factors (7).
The clinical features of anemia are predominantly non-
specific which includes conjunctival pallor, fatigue, 
dyspnea, and tachycardia. After the diagnosis of anemia, 
the mean corpuscular volume (MCV) should be checked 
to differentiate between microcytic, normocytic, and 
macrocytic anemia which thereby determines the 
successive steps in diagnosis and treatment. Reticulocyte 
count can also be checked to evaluate any abnormalities 
of the bone marrow. Treatment for anemia depends on 
the type of anemia present and the underlying condition. 
In cases of acute/severe anemia , blood transfusion may 
be required

The gender differences in Hemoglobin 
concentrations usually begins at puberty. It is due to the 
effect of menstruation, depletion of iron stores and which 
subsequently causes anemia. This continues throughout 
the reproductive phase of the individual.(8) In females, 
during pregnancy, there is expansion of blood volume 
which consequently has a dilution effect. Therefore the 
concentration of Hemoglobin declines naturally during 
the first and second trimesters of pregnancy (9). Social 
behavior and environmental conditions like smoking, 
altitude, also affects the concentration of Hemoglobin. 
During their reproductive phase and pregnancy women 
are at a high risk of anemia, which consequently leads 
to maternal morbidity and mortality (10)(11). Both anemia 
and lower BMI are indications of poor nutritional status. 
Poor diet quality may end in the lower bioavailability of 
dietary iron, thus increasing the danger of developing 
anemia(12)(13).

Anemia is diagnosed typically by the measurement 
of Hemoglobin and Hematocrit(HCT)(14)(15).Reducing 
the burden of anemic disorders in women includes 
understanding risk factors, making rapid, accurate 
diagnoses when symptoms occur, implementing 
appropriate therapies, and monitoring treatment (16,17,18) 
Since anemia is typically detected through routine blood 
tests, laboratory diagnostic testing plays an integral role 
in caring for ladies throughout the continuum of anemia 

treatment (19,20)

This study aims to assess and study the prevalence 
of Anemia among women patients visiting a Dental 
hospital and the possible factors associated with it. 
In a Hospital setting patients undergo routine blood 
investigations before procedures(21). This study helps 
in identifying anemic patients who are otherwise not 
diagnosed and those who do not visit physicians with 
symptoms of Anemia as a chief complaint. Identifying 
and treating the patients is the best way to address the 
disease that is most often unreported and treated despite 
wide prevalence(22). This study explores the prevalence 
of anemia among women who were the outpatients of 
a Dental hospital and the significant role played by the 
hospital in identifying and addressing the diseases. 

Materials and Method

Study setting: 

This study was conducted as a retrospective study 
in a hospital setting. The sample taken for the study are 
predominantly South Indians. The study setting had 
certain advantages like flexibility in data collection and 
less expenditure. The ethical approval for the current 
study was obtained from the Institutional Review Board.

Study sample: 

We reviewed the patient records and analysed data 
of 86,000 patients between June 2019 to March 2020. 
All the case sheets of female patients were collected 
and reviewed. The laboratory values of Hemoglobin 
levels and RBC count of women patients undergoing 
complete hemogram were collected from the case sheets 
of patients undergoing Complete Blood Count in the In-
house laboratory. 

Diagnostic criteria and data Collection: 

The inhouse laboratory uses an automatic analyser 
(Sysmex 3 part XP 300) for Complete blood count 
analysis from venous blood. The diagnostic criteria 
for Anemia is based on Hemoglobin levels and RBC 
count. The necessary data such as Age, Hb level, RBC 
count were collected. State For hemoglobin, the cut-off 
criterion indicating anemia was the WHO cut-off of 12 
g/dL for females  and RBC for females was considered 
normal in the range of 4200–5800/mm3. Values below 
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this were considered anemic(23). The data was tabulated 
in Microsoft Excel 2016. The Data was cross verified by 
the analyser. Incomplete data of patients was excluded 
from the study to reduce errors. The tabulated data from 
Excel is imported to SPSS software for Windows ( 
Version 20.0, SPSS, Inc, Chicago, USA) for statistical 
analysis. Descriptive statistics was performed for the 
obtained results and comparison between groups were 
done by using Chi square tests. p<0.05 was considered 
as statistically significant.

Results and Discussion

The total study sample consists of 786 female 
patients undergoing blood investigations.The prevalence 
of Anemia in the total population is 39.1% of the 
women since their Hemoglobin level was less than 12 
g/dl. In the total study, 18.3% belong to 1-20 years 
age group, 34.2% belong to 20-40 years age group , 
37.9% belong to 40-60 years and 9.6% of them belong 
to the age group above 60 years ( Table 1) .The most 
commonly observed range of Hemoglobin level is 12-

13g/dl with a frequency of 26.6% followed by 11-12g/
dl with a frequency of 22.9%(Graph 1). In case of RBC 
count, the commonly observed range was 4-5 million 
cells/mm3 with a frequency of 64.6% followed by 5-6 
million cells/mm3 with a frequency of 25.08%. 0.6% of 
the population had RBC count less than 3 million cells/
mm3( Graph 2). The lowest value of Hemoglobin level 
was 5 g/dl found in the age group of 60-70 years. Anemia 
was found even in children< 10 years. Women in the 
age group of 10-30 years had as low as 6-7g/dl. 0.9% 
of the female patients had the lowest hemoglobin level 
of 5-6 g/dl.However there is no statistically significant 
difference in Hemoglobin levels among different age 
groups( Graph 3). RBC count as low as 2-3 million cells/
mm3 were found in the age group of 50-70 years with a 
prevalence of 0.6%. RBC count above 6 million cells/
mm3 were most prevalent in the age group 40-50 years 
(1%) (Graph 4). Anemia was found to be more prevalent 
in the age group 50-60 years with a frequency of 9.41% 
followed by 40-50 years with a frequency of 8.40% ( 
Graph 5). 

 Age Percentage

1-10 years 12.8%

10-20 years 5.5%

20-30 years 14.0%

30-40 years 20.2%

40-50 years 23.7%

50-60 years 14.2%

60-70 years 7.8%

70-80 years 1.8%

Table 1 - Table showing the percentage of  age distribution of female patients taken for the study. 18.3% belong 
to the 1-20 years age group, 34.2% belong to the 20-40 years age group , 37.9% belong to the 40-60 years and 9.6% 
of them belong to the age group above 60 years.
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Graph 1 - Bar chart showing the frequency of Hemoglobin levels of Female patients. X axis denotes the 
range of Hemoglobin levels and Y axis denotes the percentage of distribution. The most commonly observed 
range of Hemoglobin level is 12-13g/dl with a frequency of 26.6% followed by 11-12g/dl with a frequency of 

22.9%. The mean hemoglobin value was found to be 11.22g/dl. 

Graph 2 - Bar chart showing the frequency of RBC count of Female patients. X axis denotes the range of 
RBC count and Y axis denotes the percentage of distribution. The commonly observed range of RBC count 
was 4-5 million cells/mm3 with a frequency of 64.6% followed by 5-6 million cells/mm3 with a frequency of 

25.08%. 0.64% of the population had RBC count less than 3 million cells/mm3
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Graph 3 - Bar chart showing the comparison of Hemoglobin levels in different age groups among the 
female patients. X axis denotes the age group of the patients and Y axis represents the number of patients.
The lowest value of Hemoglobin level was 5 g/dl and was found in the age group of 60-70 years. 0.9% of the 

female patients had the lowest hemoglobin level of 5-6 g/dl. There is no major difference in Hemoglobin 
levels among different age groups. Chi square test was done and p value was found to be 0.696 (p value > 

0.05, statistically not signifi cant)

Graph 4- Bar chart showing the association of age groups and RBC count in females in the study population 
. X axis denotes the age group of the patients and Y axis represents the number of patients. RBC count as 

low as 2-3 million cells/mm3 were found in the age group of 50-70 years with 0.6%. RBC count above 6 
million cells/mm3 were mostly seen among the age group 40-50 years ( 1%). Chi square test was done and p 

value was found to be 0.000 ( p value < 0.05 , statistically signifi cant)
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Graph 5- Bar chart showing the association of age groups and Anemia in females in the study population. X 
axis denotes the age group of the patients and Y axis denotes the number of patients.Blue colour represents 
anemic patients and Red colour represents normal patients.  Anemia was mostly seen in the age group 50-60 
years with a frequency of 9.41% followed by 40-50 years with 8.40%. There is no major difference in anemic 

status among different age groups. Chi square test was done and p value was found to be 0.437 ( p value 
>0.05, statistically not signifi cant)

The purpose of this study was to identify anemic 
patients who are otherwise not diagnosed and those who 
do not visit physicians with symptoms of Anemia as a 
chief complaint. This study explores the prevalence of 
anemia among women visiting a Dental hospital and 
the possible role played by the institution in identifying 
and addressing the diseases. This study shows that a 
signifi cant number of female patients were diagnosed 
with anemia. The prevalence of anemia among the 
women patients visiting the Dental hospital was found to 
be 39.1%. This can be considered as a moderate public 
health issue. Poverty in India is a major barrier to positive 
health outcomes for both men and women,but poverty 
tends to yield a higher burden on women and girls’ health 
due to malnutrition and unsafe fuels. The prevalence 
was found to be higher than some previous studies(24). 
According to the World Health Organization, 54.8 % of  
women around 15-49 years and 50.4% of children under 
5 years of age were reported to be anaemic in Tamil 
Nadu by a National Family Health Survey. This had 
refl ected even in our present study. The possible reasons 

could be lack of awareness, Geographical variations, 
poor socioeconomic status and nutrition defi ciency such 
as Iron defi ciency and Vitamin B-12 defi ciency (25,26,27).

In this study anemia was found to be more prevalent 
among the middle aged women belonging to 40-60 years 
of age with a frequency of 17.8% followed by the age 
group of 20-40 years. The possible reason could be Iron 
defi ciency which can be associated with Cardiovascular 
disease in middle aged women. Also in post menopausal 
women, there is an increased risk of Anemia. 

Iron defi ciency anemia in post menopausal women 
occurs due to gastrointestinal bleeding or malabsorption 
(27). The prevalence of anemia in younger age groups is 
less compared to some of the previous studies.(28)The 
difference could be due to geographic variations and 
socioeconomic status which affects their nutrition and 
health. Women of reproductive age have an additional 
risk of developing anemia because of periodic menstrual 
blood loss. (29) Also women have extra iron requirements 
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especially during pregnancy for the proper development 
of the foetus. In fact, pregnant women need 50 percent 
more iron than usual (27 mg per day rather than the 
standard 18 mg per day). There is also loss of blood in 
women during childbirth. It is essential for females who 
are pregnant to keep their Hemoglobin and  Iron levels 
checked and to intimate their caretakers if they have 
one or more symptoms of anemia.(30) Iron and Vitamin 
B12 supplements can be taken regularly which may help 
prevent low iron levels and pregnancy-related anemia. 
In the study, the most commonly observed range of 
Hemoglobin level is 12-13g/dl with a frequency of 
26.6% followed by 11-12g/dl with a frequency of 22.9%.
(31) The mean hemoglobin value was found to be 11.22g/
dl which was found to be related to previous studies 
conducted in Tamil Nadu due to the same geographical 
location and economic conditions of the people. (32)

The normal range of RBC count for females is 3.5-
4.5 million cells/mm3 . In this study, 0.6% of women had 
RBC count less than 3 million cells/mm3. . The commonly 
observed range of RBC count in this study was 4-5 
million cells/mm3 with a frequency of 64.6%. In many 
cases the RBC count may be normal but the Hemoglobin 
level may be decreased. (33)This situation occurs with 
iron-deficiency anemia, during which red blood cells 
have less hemoglobin than normal. Iron deficiency 
anemia is additionally mentioned as hypochromic 
anaemia .(34) Decrease in RBC count may be caused 
due to Anemia, Bone marrow failure, Erythropoietin 
deficiency, Hemolysis or destruction of RBCs , Internal 
or external bleeding and leukemia. Assessment of both 
RBC count and Hemoglobin level is essential for the 
diagnosis of Anemia. Anemia is associated with imapired 
survival and health related quality of life. It may cause 
adverse effects in the health of an individual especially 
women, which hinders their day to day activities(35). It 
may also cause complications in their later stages of life. 
A pan European study concluded that anemia affects the 
quality of life and their testing awareness is quite low.
(36) So, in order to reach out to the patients in a populated 
country like India, a Dental hospital might function 
along with primary health care facilities to improve the 
health status and quality of life of these patients thereby 
contributing to women health.(37,38)Hence the early 
diagnosis and treatment of Anemia is essential for a 
healthy living.  The study is limited by a few factors. The 
sample size can be expanded and it is a short duration 

study. The quality of life is not assessed. Some of the 
clinical features of anemia may not be known and may 
be left undiagnosed . The study also has geographical 
limitations as it was done in a hospital setting. A large 
sample size of people from different ethnicities would 
give better results for the study. Further study can be 
done to classify the anemic patients as mild, moderate or 
severely anemic. 

Conclusion

A significant number of female patients were 
tested with abnormal results. The most common age 
group diagnosed with Anemia are middle aged women. 
Routine Hemoglobin testing in Dental practice of 
populations at risk or diagnosed with Anemia may be 
beneficial. Screening of Anemia is essential to avoid 
late diagnosis and better treatment options. An overall 
higher prevalence of Anemia suggests the necessity 
of developing appropriate nutrition intervention . 
Further research studies on anemia are recommended 
to estimate the prevalence and determinants of Anemia 
on a large scale. High prevalence of anemia in Indian 
population, especially females may cause a burden for 
them, their family, and for the economic development 
and productivity of the country. Iron supplementation 
programs, for a spread of reasons, haven’t been effective 
in reducing anemia prevalence and operational research 
on how best to enhance existing iron supplementation 
programs is required .New and innovative strategies are 
needed, particularly people who improve the general 
health and nutrition status of adolescent girls before they 
enter their reproductive years. 
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Abstract
Aim: This study aimed to  evaluate Haemoglobin (Hb) levels in children with Early Childhood Caries 
(ECC) and to find out whether there is any variation from normal values in  Hb level in children with early 
childhood caries.

Materials & Methods:  In this retrospective study the Hb levels  and dmft status of 281 children with ECC 
in the age group of 0 to 6 years were evaluated. The mean Hb values calculated were compared with the 
suggested normal levels by the World Health Organisation for the particular age group. Kruskal Wallis test 
and post hoc test comparisons were done to  compare differences in Hb levels in 4 different groups based on  
dmft values in children with ECC.

Results: Overall mean value of Hb in children with ECC was 10.93  ± 1.73 g/dl and mean dmft was 7.19 ± 
4.3. Group 1 with less than 5 dmft value showed significant difference in Hb values compared to children in 
groups with higher dmft values (p≤0.05).

Conclusions: Half of the study population had low haemoglobin levels i.e. below that of WHO criteria. 
Children with more than 5 dmft score had significantly lower Hb levels compared to children with less dmft 
values (p≤0.05). There was no significant difference noticed  in  the Hb levels in between boys and girls with 
ECC. This descriptive study results point that ECC  can result in low Hb levels in children, however authors 
suggest that an analytical study with a control group should be done to test the hypothesis. 

Key Words: Anaemia, Children, Early Childhood Caries, Haemoglobin Levels, dmft.

Type of Study: Original Research

Introduction

Early childhood caries (ECC) is a major health 
problem affecting children all around the world. The 
impact of early childhood caries on childrens’ health is 
enormous, affecting general development, nutritional 
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intake, growth of the child etc. According to American 
Academy of Pediatric Dentistry “Caries is a biofilm 
(plaque)-induced acid demineralization of enamel or 
dentin, mediated by saliva. The disease of early childhood 
caries (ECC) is the presence of 1 or more decayed (non 
cavitated or cavitated lesions), missing (due to caries), 
or filled tooth surfaces in any primary tooth in a child 
71 months of age or younger. In children younger than 
3 years of age, any sign of smooth-surface caries is 
indicative of severe early childhood caries (S-ECC). 
From ages 3 through 5, 1 or more cavitated, missing 
(due to caries), or filled smooth surfaces in primary 
maxillary anterior teeth or a decayed, missing, or filled 
score of ≥4 (age 3), ≥5 (age 4), or ≥6 (age 5) surfaces 
constitutes S-ECC” 1 . Oral health should be of utmost 
importance in any age but it is very significant in early 
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childhood. Since it is the phase during which most of the 
oral and overall development of the child takes place.2 
Dental caries is usually referred to as a multifactorial 
disease which affects the hard & soft tissues of a tooth. 
It is otherwise known as tooth decay.3,4   

 Early childhood caries, a serious dental health issue 
affecting infants and toddlers is prevalent all around 
the world5 .  Reported prevalence of ECC in various 
countries was, in USA it’s 11% - 53.1%, England it’s 
6.8% - 12%, Asia (Far East) it’s 36% - 85%, and in 
India it’s 44%.6–10 Early detriment of oral health due 
to early childhood caries may cause permanent damage 
to the underlying permanent dentition. Also when left 
untreated it could affect the nutritive intake of the child 
ultimately affecting the development of the child.11 
Nutritional impact in children with ECC can be a reason 
for low Hb levels in children. 

Diet and nutrition being an important risk factor 
for ECC, iron deficiency i.e. lack of iron is one of the 
most frequently observed dietary deficiency all around 
the globe.12,13 World Health Organisation -WHO states 
that anaemia in children less than 6 years of age as 
Haemoglobin (Hb) levels less than 11g/dl14. WHO 
also states that prevalence of anaemia is the greatest in 
preschool children which is 47.4%.15

Many studies show correlation between early 
childhood caries and nutritional status 16–18 India being 
a developing country is still coping with malnutrition, 
poverty, lower socio- economic status among the 
population which is undeniable.

ECC can influence the nutritional intake of children 
due to tooth pain and sensitivities. There are very limited 
studies conducted among the south Indian population 
evaluating Haemoglobin levels and its relation with 
early childhood caries. 

Our department is passionate about child care, 
we have published numerous high quality articles 
in this domain over the past 3 years19,11,20–32. With 
this inspiration we planned to pursue research on 
Haemoglobin (Hb)  levels in children and to find out 
whether there was any relation with early childhood 
caries.

 Materials and Methods

Study Design & Study Setting

This retrospective descriptive cross sectional 
study evaluated the records of patients who visited 
the university dental hospital situated in Tamilnadu, 
India from June 2019 - March 2020. Study was carried 
out after obtaining approval from the institutional 
ethical review board, ethical approval number: SDC/
SIHEC/2020/DIASDATA/0619-0320 and informed 
consent from the parents. The study population included 
patients age ranging from 0 to 6 who visited the pediatric 
dentistry department and underwent blood tests for pre 
anaesthetic evaluation before treatment for ECC under 
general anaesthesia. Special children and children under 
any medication which can influence Hb levels  such as 
iron supplements  or with any systemic condition were 
excluded from the study.

Data Collection

After analysis of 86000 records by two clinicians, 
1519 patients’ records of age ranging from 0-6 were 
obtained. Out of 1519 , 304 patients with early childhood 
caries who underwent haematological investigations 
for treatment of ECC under general anesthesia were 
shortlisted. Record of 304 children underwent blood 
tests were retrieved.  After exclusion of 23 records which 
did not match the inclusion criteria a final sample of 
281was obtained. Two clinicians collected and analysed 
the data after which it was cross verified and examined 
by another examiner to prevent any discrepancies. The 
required data such as age, gender, Hb levels, dmft status 
etc were collected.

Statistical Analysis

Data was obtained and filtered using  (Microsoft 
Corporation. Microsoft Excel [Internet].2018.) and 
was then exported to (IBM Corp. Released 2011. IBM 
SPSS Statistics for Windows, Version 20.0. Armonk, 
NY: IBM Corp.) for further statistical analysis.  After 
data collection descriptive statistics such as calculation 
of mean Hb levels, dmft values were performed. The 
mean values of Hb levels obtained were compared 
with the suggested normal levels by the World Health 
Organisation for the particular age group of the study.   
Point biserial correlation analysis was done to find out 
the relationship between Hb levels of children with ECC 
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and gender. Based on dmft values children with ECC 
were categorised into 4 groups to evaluate the severity of 
ECC in influencing the Hb values . The 281 participants 
were categorised into various groups based on dmft 
values for severity of ECC into, first group (n=124) had a 
dmft ≤5, the 2nd group (n=79) had dmft values between 
6 to 10, the 3 rd group (n= 67 ) had dmft values between 
11 to 15 and the 4th category (n=11) dmft ≥16. After 
homogeneity testing of the Hb values it was found that 
there were outliers in observations hence  the Kruskal 
Wallis test   and  Post Hoc test were done to find out the 
differences in Hb levels between groups based on dmft 
values & severity of ECC. The confidence interval was 
set at 95 % at 0.05 level of significance.

Results

This retrospective study included 168 males 
(59.79%) & 113 (40.21%) females based on the inclusion 
and exclusion criteria , the study population had patients 
who had early childhood caries and were undergoing 
treatment of age ranging from 1-6. Frequency distribution 
of the age groups are as follows, age group 3 was the 
most frequently occurring age group in the given study 
population  (42.35%) followed by, age group 4  patients 
(29.18%), age group 2 (15.66%), age group 5 (9.25%), 
age group 6 (2.55%)  and age group 1 (0.71%).   

Hb level ranges in males 5.1-15.4 g/dl,in females 
5.6-14.1 g/dl. Overall range 5.1-15.4 g/dl. Mean value 

of Hb in Males 10.85  ±1.75 g/dl,in Females 10.87  
±1.65 g/dl. Overall mean value of Hb 10.93 ± 1.73 g/
dl. WHO states Hb levels below 11g/dl are considered 
to be anaemic in children below 6 years of age 17. 50 
percentile of the participants had Hb levels below 11g/
dl, 25 percentile had Hb values <10g/dl, 10 percentile 
had Hb levels below 8.5g/dl and 5 percentile had levels 
below 7.5 g/dl. It was found that almost half of the study 
population had Hb levels below that of WHO criteria. 
There was no correlation or difference in  the Hb levels 
in boys and girls with ECC [Figure:2, 3]. 

 The decayed, missing and filled tooth index (dmft) 
of all the study participants were assessed, mean value 
of the DMFT index was found to be 7.19 + 4.33. Mean 
Hb levels of different groups based on  severity of ECC 
was found to be, group 1 (dmft ≤5) was 11.92 ± 1.3 g/
dl, group 2 ( dmft values between 6 to 10) was 10.63 
± 1.53 g/dl, group 3 (dmft values between 11 to 15) 
was 9.64 ± 1.68 g/dl and of group 4 (dmft  ≥16) was 
9.74± 1.94 g/dl (table 1). Kruskal Wallis test showed 
a significant difference between the groups (p ≤0.05 ) 
and a post hoc test was done to find out which group 
differed significantly.  It was found that group 1 differed 
significantly (p<0.05)compared to groups 2, 3 & 4 (table 
2). This showed that children with  higher dmft values 
had significantly lower  Hb levels compared to children 
with dmft values ≤5 .

Table 1 : Categorisation of children with ECC into groups based on dmft values and mean Hb and dmft 
values of each group shown.

Groups
Mean dmft 

value of each 
group

Mean Hb level of each group ( g/dl)

Group 1 (dmft  ≤ 5) 
n=124

3.23 ± 1.35 11.92 ± 1.20

Group 2 (dmft 6 to 10)
n=79

7.67 ± 1.25 10.63 ± 1.53

Group 3 (dmft 11 to 15)
n=67

12.43 ± 1.34 9.64 ± 1.68

Group 4 (dmft ≥16) 
n=11

16.63 ± 1.03 9.74 ± 1.94

Total Sample : Children with 
ECC(n=281)

Overall mean 
dmft value 
7.19±4.33

Overall mean Hb Value 10.93±1.73
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Table 2: Post Hoc Test Comparison of Hb levels of children with ECC categorised into different groups  
depending on dmft values observed. Kruskal Wallis test showed a significant difference between the groups 
(p< 0.05). Results showed that Hb levels of group 1  i.e of  children with dmft level  ≤ 5 differed significantly 

in there Hb levels compared to other group  children with  higher dmft values.

 Post Hoc  Comparisons Significance  value (p ≤ 0.05 considered significant )

Group  1 vs Group 2 0.000

Group 1 vs Group 3 0.000

Group 1 vs Group 4 0.000

Group 2 vs Group 3 0.006

Group 2 vs Group 4 .907

Group 3 vs Group 4 1.000

Figure 1 : Flowchart showing the study methods and design.
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Figure 2: Box plot depicting correlation between  Hb levels in boys and girls with ECC. X axis depicts the 
gender and the Y axis represents the Hb levels of the participants. Multiple outliers can be noticed as dots in 
the plot suggesting unusual low levels of Hb in some participants. Point biserial correlation coefficient was 

elicited and value was found to be .007 (close to zero) suggesting no significant differences  between Hb levels 
of boys and girls with ECC.

 
Figure 3: Scatter plot depicting the correlation between gender and Hb levels. X axis denotes gender and Y 
axis denotes the Haemoglobin level in g/dl.Blue represents male gender and green represents female gender. 
Point biserial correlation coefficient was elicited and value was found to be .007 (close to zero) suggesting no 

significant differences between Hb levels of boys and girls with ECC
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Discussion

This study was based on the south indian population 
who visited a university dental hospital in Chennai, 
Tamil Nadu. To our knowledge this was the first study 
done in Chennai to evaluate  Hb levels in children with  
early childhood caries.

Oral health and hygiene is often neglected among 
children in the south indian population.27  Half of our 
study population with early childhood caries had Hb 
levels below that of 11g/dl which is the suggested 
normal level for the age group of study  by WHO. This 
could be due to various factors such as improper diet and 
nutrition which plays a major role in Hb level deficiency. 
Diet & nutrition plays a major role in relation to early 
childhood caries.33 India being a developing country, 
factors such as the socioeconomic status might affect the 
diet, nutrition and food habits leading to iron deficiency 
anemia in children aged 5 and below.34

Mean value of Hb in Males 10.85 ± 1.75 g/dl, in 
Females 10.87 ±1.65 g/dl .Overall mean value of Hb 
10.93 ± 1.73 g/dl. It was noticed that half of our study 
population had Hb levels lower than what is suggested 
for the age group by WHO. There was  no relation 
found between the gender of children with ECC and Hb 
levels. However male population had a higher frequency 
of 59.79% and this is similar to another study done in 
Puducherry which assessed age, gender, weight and 
height association with early childhood caries.35

Age group 3 was the most frequently occurring 
age group in the given study population 119 patients 
(42.35%) followed by age group 4, 89 patients (29.18%) 
and as such. Age group 1 had the least mean Hb value 
of 10.15 g/dl, however this value  was not statistically 
significant to show that this age group was more prone 
to have low Hb levels, thus depicting age is not directly 
associated with Early childhood caries & Hb Levels and  
is supported by few similar studies.35,36 

A study done in Canada by Clarke et al  reported 
that almost 28% of their study population with early 
childhood caries had low Hb concentration levels.37 
Another  study done by Bansal K et al  depicted strong 
association of anaemia due to iron deficiency38. A study 
done by  Koppal P et al. showed that there is no direct 
relation of Early childhood caries with Hb levels but are 

interrelated. These above study  results are in accordance 
with our study.39 

Another study done by Schroth et al depicted that 
children with ECC have lower haemoglobin levels and 
are most likely to have Iron deficiency anaemia. He 
found that 75% of the children with Early childhood 
caries had low Hb levels, which is also confirmed by 
another study by Janaki Ram et al 40,41 . In another study 
done by Hashemi et al it was found that early childhood 
caries could be a risk factor for low Hb levels.42

From the above discussion it is very evident that 
early childhood caries & low Hb levels are interrelated 
but it is still inconclusive whether early childhood caries 
is the reason for low Hb levels. The evaluation of dmft 
score and categorisation of children into 4 groups based 
on dmft score in this study showed that children with 
higher dmft values had significantly lower haemoglobin 
levels compared to children with dmft values less than 
5. This clearly indicated that early childhood caries is 
influencing the Hb levels in children.  However our 
study is a descriptive study without a control group due 
to ethical reasons. Hence an analytical case control study 
will be more beneficial in establishing a clear consensus.

It was noticed that half the children with ECC had 
Hb levels below the WHO criteria for the age group. 
Since both Hb levels & early childhood caries play a 
major role and might affect development of a child, it is 
essential to conduct further case control or  longitudinal 
studies in future  to understand  the association between 
Hb levels and ECC.

Anaemia in children with Early childhood caries 
will not only affect the primary dentition but as well as 
can affect the overall systemic health. Proper awareness 
and knowledge regarding the relationship between oral 
health and  systemic health is important. Low levels 
of Hb in children with ECC can affect the systemic 
health which in turn can affect the quality of life. This 
study throws light to the fact that oral health in children 
cannot be neglected, if neglected can have systemic 
health implications. Hence adequate preventive and 
therapeutic measures against ECC should be taken by 
health providers for overall well being of children.

Our study had few limitations such as unequal male/
female ratio,unequal age ratio, control group of normal 
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children were not available due to ethical reasons, and 
also the reference value for comparison is based on 
generalised criteria by WHO which is not derived from 
the same south indian population.

Conclusion

Despite the limitations of the study it can be 
concluded that half of the study population had low 
haemoglobin levels i.e. below that of WHO criteria. 
Children with more than 5 dmft score had significantly 
lower Hb levels compared to children with less dmft 
values (p≤0.05). There was no significant difference 
noticed  in  the Hb levels in between boys and girls with 
ECC. This descriptive study results point that ECC  can 
result in low Hb levels in children, however authors 
suggest that an analytical study with a control group 
should be done to test the hypothesis.  
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Abstract
Crouzon syndrome exhibits consideration of phenotypic heterogeneity, within the aetiology of which 
genetics play a crucial role. The FGFR2 gene  mediates extracellular signals into cells and mutations within 
the FGFR2 gene cause Crouzon syndrome. The review summarizes the genetic phenotype study and genetic 
evaluation related to Crouzon syndrome (CS) which frequently determines the degree of complexity, guide 
management, guidance and intervention related to this craniofacial defect. CS is a disorder characterized 
by early fusion of certain skull bones (craniosynostosis). This prevents normal growth of the skull, which 
may affect the form of the top and face. Signs and symptoms of Crouzon syndrome may include wide-set, 
bulging eyes; strabismus (misalignment of the eyes); “beak-shaped” nose; and an underdeveloped upper 
jawbone. Other features may include dental problems, deafness, and/or harelip and palate. The severity of 
signs and symptoms can vary among affected people, even within a family. Intelligence is typically normal, 
but intellectual disability could also be present. Crouzon syndrome is caused by changes (mutations) within 
the FGFR2 gene and is inherited in an autosomal dominant manner. Treatment may involve surgeries to stop 
complications, improve function, and aid in healthy psychosocial development.
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Introduction

Craniosynostosis is a birth defect characterized 
by premature fusion of one more of the calvarial 
sutures before the complications of brain growth and 
development, leading to restricted growth of the skull, 
brain, face and central nervous system development[1]. 
Among craniosynostosis are valued to comprise 15% of 
all cases. Crouzon syndrome (CS) is a genetic disorder 
characterized by the premature fusion of certain skull 
bones (craniosynostosis)[2]. Many features of CS result 
from the premature fusion of the skull bones. Abnormal 
growth of those bones results in wide-set, bulging eyes 

and vision problems caused by shallow eye sockets; eyes 
that don’t point within the same direction (strabismus); 
a beaked nose; and an underdeveloped upper jaw. In 
addition, people with CS[3] may have dental problems 
and hearing loss, which is sometimes accompanied by 
narrow ear canals. A few of the CS patients have an 
opening in the lip and at the root of the mouth[4]. The 
severity of those signs and symptoms varies among 
affected people. Individuals with Crouzon syndrome 
usually have normal intelligence [5,6].

Frequency of CS is seen in about 16 per million 
newborns. It is the most common craniosynostosis 
syndrome. Crouzon syndrome cs is a most commonly 
seen syndrome. It is a genetic disorder related to 
multiple fibroblast growth factor receptor 2 (FGFR2) 
mutations[7,8]. FGFR2 modulates the extracellular signals 
into the cells and several mutations in the FGFR2 gene 
have been associated with CS. FGFR2 along with the 
other genes of the family FGFR, FGFR1 and FGFR3 are 
related to signaling function in cranial sutures and play 
a crucial role in embryonic development of the limbs[9]. 

DOI Number: 10.37506/ijfmt.v14i4.12554
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This syndrome was first reported by Louis Edouard 
octave crouzon in 1912 when a triad of Calabrian 
deformations with craniofacial dysostosis, exophthalmos 
and facial anomalies was defined in a mother and her 
son[10]. Inheritance pattern of this condition is inherited 
in an autosomal dominant pattern, which means one 
copy of the altered gene in each cell is sufficient to cause 
the disorder.[11]

Materials and Methods

By reviewing various available studies, datas were 
collected through search engines, PubMed, google 
scholar, journals. The period of duration consideration 
of collected articles from 2000 - 2020. The dependent 
variables involved in this were about gene mutations 
associated with Crouzon syndrome.

  Inclusion Criteria :

- Crouzon syndrome prevalence

- Novel mutations associated

- Pathways involved

- Pattern of inheritance

- Management of cs

Exclusion Criteria : 

- other than crouzon syndrome were excluded 
from this study.

Normal Function FGFR2 Gene : 

The FGFR2 gene encoded for a protein known 
as the fibroblast growth factor receptor 2 (FGFR2).
[12]  Fibroblast growth factor receptors governs the 
processes of cell growth and division (proliferation), 
cell maturation (differentiation), formation of blood 
vessels (angiogenesis), wound healing, and embryonic 
development.[13,14] The FGFR2 protein serves in the 
outer membrane of cells which are characterized by 
an extracellular, transmembrane and an intracellular 
domain.[15] Such a positioning allows the FGFR2 protein 
to bind to specific growth factors from outside the cell 
and transduce the signals which aids the cell to respond 
to its environment. The FGFR2 protein plays a crucial 
role in the development of bones before birth (embryonic 
development).[16] Early signals by the protein directs 

immature cells in the developing embryo to become 
bone cells and form the head, hands, feet, and other 
tissues.[17] Several isoforms of the FGFR proteins have 
also been identified in different tissues, whose patterns 
may change throughout growth and development.[18] 
The cytogenetic location of FGFR gene is 10q26.13.

Clinical  Report of Crouzon Syndrome:

The first description about CS was given by Crouzon 
in 1912, who described it as a hereditary syndrome 
or craniofacial dysostosis in a mother and son. He 
described the calvarial deformities, facial anomalies, and 
exophthalmos. CS is characterized by premature closure 
of calvaria and cranial base sutures also as those of the 
orbit and maxillary complex (craniosynostosis). Other 
clinical features include hypertelorism, exophthalmos, 
strabismus, beaked nose, short upper lip, hypoplastic 
maxilla, and relative mandibular prognathism. 
Prevalence is 1 per 60,000 ( approximately 16.5 per 
1,000,000) live births. CS makes up approximately 4.8% 
of all cases of craniosynostosis.[19]

Genetics or Basic Defects Involved in Crouzon 
Syndrome 

 Inheritance:

CS is inherited in an autosomal dominant manner. 
This means that having a change mutation in just one 
copy of the responsible gene in each cell is enough to 
cause features of the condition. There is nothing that 
either parent can do, before or during a pregnancy, to 
cause a toddler to change state with CS. In some cases, 
an affected person inherits the mutated gene from an 
affected parent. In other cases, the mutation occurs for 
the primary time during a person with no case history of 
the condition. This is called a de novo mutation. When 
an individual with a mutation that causes an autosomal 
dominant condition has children, each child features a 
50% (1 in 2) chance to inherit that mutation.[20]

Pathophysiology:

Premature synostosis of the coronal, sagittal, and 
occasional lambdoidal Suture. begins in the first year 
of life completed by the second or third year. Degree 
of deformity and disability determined by the order and 
rate of suture fusion. After fusion of a suture growth 
perpendicular to that suture becoming restricted. fused 
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bones acting as a single bony structure. Compensatory 
growth occurring at the remaining open sutures to allow  
Continued brain growth Multiple sutural synostosis 
often extend to premature fusion of the skull Base 
sutures causing the following effects such as midfacial 
hypoplasia, shallow orbit, a foreshortened nasal dorsum, 
maxillary hypoplasia,occasional upper airway.[21,22] 

Several in vitro studies carried out in our institution 
formed the basis for the present review on Crouzon 
syndrome.[23–36]

Recent Gene Mutations Associated With 
Crouzon Syndrome :

A plethora of mutations have been identified in several 
genes with close association with craniosynostosis. A 
case study reported by Luong et al., on a Vietnamese 
family of three generations identified a heterozygous 
FGFR2 missense mutation (c.1012G>C, p.G338R) 
which was proposed to have been the candidate gene 
mutation associated with CS. The mutation was further 
screened in about 200 unrelated control subjects from 
the same population. The entire coding region or exon 
10 of the FGFR2 gene was amplified and sequenced. The 
heterozygous mutation was identified only in the patient 
with CS, while the other family members or controls did 
not show any such mutations in their gene. In addition to 
it a novel heterozygous mutation in the exon 11 of FGFR2 
was seen in the CS patient which was considered to be a 
silent mutation.39 In a case study reported by Korakavi 
et al., biallelic loss-of-function variant in the interleukin 
receptor 11 alpha gene (IL11RA) was identified in a 
patient with Crouzon-like craniosynostosis syndrome 
with associated dental anomalies. A total of six missense 
mutations were identified of which four were found to 
be novel, including 2 in the Ig-like C2-type domain.[37]

Similarly Keupp et al., [38]demonstrated that 
mutations in the IL11RA gene caused an autosomal 
recessive Crouzon-like craniosynostosis. The 
homozygosity mapping procedure followed by targeted 
next-generation sequencing identified a c.479+6T>G 
mutation in the interleukin 11 receptor alpha gene 
(IL11RA) on chromosome 9p21 in a family from 
Antakya, Turkey. The patients presented with features 
such as multiple suture synostosis, midface hypoplasia, 
variable degree of exophthalmos, relative prognathism, 
a beaked nose, and conductive hearing loss. [39]The 

segregation of mutations were further identified in 
five families: a German patient of Turkish origin and 
a Turkish family with three affected sibs all of whom 
were homozygous for the previously identified IL11RA 
c.479+6T>G mutation; a family with pansynostosis 
with compound heterozygous missense mutations, 
p.Pro200Thr and p.Arg237Pro; and two further 
Turkish families with Crouzon-like syndrome carrying 
the homozygous nonsense mutations p.Tyr232 and 
p.Arg292[40].

A report by Nur et al.,demonstrated several mutations 
in a cluster of patients with different craniosynostosis 
syndromes. Mis-sense mutations which leads to 
the substitution of one amino acid to the other viz., 
p.Trp290Arg, p.Cys342Tyr, p.Cys278Phe, p.Gln289Pro 
were identified along with a novel p.Tyr340Asn 
mutation. Ohishi et al., [41]reported a novel mutation in 
the FGFR2 gene (p.Asn549Thr) in a CS patient. The 
team also identified p.Ser252Leu mutation is a CS patient 
who had phenotypically normal father. The evidence 
gathered through the present review of literature clearly 
identifies the FGFR family of genes playing a crucial 
role in craniofacial development.[42,43,44] 

Conclusion

The advent of advanced molecular techniques have 
aided in understanding the genetic basis of craniofacial 
disorders. The genotype analysis in connection with a 
disease phenotype is required for proper evaluation of 
the diseases, to determine the pattern of inheritance and 
to ascertain the degree of complexity of the disorder. A 
clear outline about the genetic disorder would further 
help the clinicians to guide the process of disease 
management by providing genetic counseling and start 
with an appropriate treatment intervention.
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Abstract
Research in the field of medicine heightens the extent of understanding and also inculcates evidence-based 
practice and further enhances clinical skills. The impact of research ranges from prevention to newer and 
alternative treatment modalities. However undergraduate student research experience is plagued by a number 
of obstacles. This study aims to evaluate the knowledge, attitude, practice, and the barriers towards research 
among dental undergraduate students. An online questionnaire consisting of 16 questions which included 
demographic details, and questions regarding their knowledge and perception of barriers towards research. 
The study was conducted among undergraduate students of a private dental institute. Data was collected 
from filled questionnaires and analysed using SPSS software. A total of 169 undergraduate dental students 
participated in the online survey. A majority of students (78.3%) expressed a positive attitude towards 
willingness to conduct research. Barriers for research were lack of time being overburdened with education/
exams (30.7%), lack of allocated research time (25.5%), difficulty in following up study subjects (22.6%), 
inadequate financial support (21.9%%) and difficulty in obtaining approval (22.6%). Only 9.4% of the study 
population chose lack of interest as a barrier towards conducting research. Majority of the participants had 
sufficient knowledge regarding research and expressed a positive attitude toward participation in research 
activity. Major barriers were lack of time, difficulty in patient follow-up and inadequate funds.
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 Introduction

Research is a systematic process that helps acquire 
new knowledge, science or invention by the use of standard 
guidelines.The improved understanding of scientific 
principles and methods is necessary for the conduction 
of research. The students should be acquainted with the 
methods in carrying out research as this will enable them 
as future doctors to practice evidence-based medicine in 

patient care. Scientific research can prove or disprove 
theories and hypotheses through a systematic approach 
1. Research in the field of health care is useful in the 
development of prevention, diagnosis and treatment 
of diseases and also affects healthcare policies. The 
healthcare curriculum has integrated scientific research 
as one of the important subjects 2. Both developing and 
developed countries have expressed increased concern 
toward scientific research as research in the biomedical 
field can significantly influence medical care 3. Medical 
research involves basic, applied, or translational 
research in the field of medicine  conducted to assist 
and contribute to the development of knowledge 4. Early 
exposure to health training research is recommended by 
the recent undergraduate education system. Studies have 
identified the factors which critically affect research as 
knowledge, attitude, experience, and barriers toward 
research. 5–8 .
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Research, not  just  in  the  medical  field  but  also in  
every other field, is a  way through  which students and 
scholars apply  the  information  they  obtained  through  
books  onto tests and find new conclusions or confirm 
pre-established facts. Research assures understanding of  
the  subject  and improves the knowledge of students. 
Understanding the concept of evidence-based    medicine 
needs strong research knowledge, and that can only be 
obtained through experience.     Though nobody denies 
the importance  of  research  in  the  medical  field,  it  is  
still  not given    much importance when it  comes to the 
undergraduate Indian medical curriculum 9,10.

Dental research in the Indian setting is in the 
developing stages even though we have more than 300 
dental colleges, which is higher than many countries 
in the world. This comprises an extensive number 
of oral health care professionals, who can make a 
considerable impact in the advancement of the dental 
research situation in India 11. Unfortunately, the dental 
research representation by India on the international 
stage is almost infinitesimal. Advancement of research 
in the dental field is at a remarkable pace worldwide. 
Research in dentistry inculcates evidence-based practise 
and helps in better understanding of the subject. It has 
explored areas in dentistry such as diagnostic aids for 
early detection of caries 12, use and safety of fluoride 13 

10. Research in dentistry has also investigated dentists’ 
attitudes towards certain treatment modalities 14 15 and 
knowledge regarding various instrumentation techniques 
16 17. Research of course primarily focuses on dental 
caries, the importance of maintaining oral health 18 and 
efficacy of newer tooth brushing systems 19. Research 
in the dental field can help improve quality of treatment 
and enhance clinical skills to ensure optimal treatment. 
Research to improve treatment includes advancement 
in instruments ,comparative analysis of various 
instrumentation techniques and treatment outcomes 20 21 

22 23 24 25 . 

Research serves as the foundation of improving 
health care. Research experience is an integral part of 
the curriculum of many postgraduate dental programs 
and some undergraduate courses in India26. Active 
involvement in research results in students being more 
likely to complete specialty training, become faculty 
members, and also contribute to future research.27. A 
number of strategies have been recommended to increase 

the involvement of undergraduate dental students in 
research.28. Undergraduate involvement in research is 
comparatively lower due to their extensive curriculum, 
lack of familiarity with research methodology, and 
insufficient time. When these students get into their 
post graduation program, their capability in writing  a 
protocol or proposal is not satisfactory. Grants are being 
provided by some of the regulatory bodies to encourage 
undergraduates and postgraduates students to carry 
out research. Even though these facilities are provided 
by the regulatory organizations and the institutions to 
expand the research by undergraduate students, there is 
deficiency in the research quantity and quality.  Increase 
in research participation requires sufficient knowledge 
and positive attitude toward research as an essential 
component 29. Identification of the factors that hinder 
the participation of students in conduction of  research 
remains a critical issue in dental education. The objective 
of this study was to evaluate the knowledge, attitude, 
practise and perceived barriers towards research among 
dental undergraduate students.

Materials and Methods

This was a cross-sectional questionnaire-based 
study which was conducted among the undergraduate 
students from a private dental college, Chennai. 
The study was approved by the Institutional Ethics 
Committee. Students who were willing to participate in 
the study were included. A total of 138 undergraduate 
students from a private dental college participated in this 
study. A predesigned validated questionnaire consisting 
of 16 questions which included demographic details, and 
questions regarding their knowledge and perception of 
barriers towards research was employed. Questions were 
taken from previous similar studies 29. Questionnaire 
validation was based on content validity and logical 
reasoning. 

First part of the questionnaire was regarding the 
demographic details of the study participant such as 
age, gender, year of the study and number of indexed 
publications till date. The second part consisted of 14 
questions on knowledge and attitude towards research, 
such as various study designs, hypothesis, protocol 
writing, and willingness to participate in a research 
methodology workshop and willingness to conduct 
clinical and community related research. The third part 
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assessed the motivational factors that help in conduction 
of research. The fourth part assessed various barriers 
deterring students from conducting research. A total of 
23 probable factors were listed as barriers that addressed 
the concerned limitations on conducting research 
such as poor knowledge, lack of interest, insufficient 
funds, inadequate of encouragement by faculty, time 
constraints, and follow-up difficulties and the responses 
were evaluated by a 5-point Likert scale rating ranging 
from strongly disagree (score 1) to strongly agree (score 
5).

The data was collected from the filled questionnaires 
and was entered in Microsoft Excel spreadsheet. The 
statistical program SPSS was used for data management 
and analysis. Descriptive statistics was computed. The 
frequency for each domain of knowledge, attitude, 
and practice was calculated after giving weightage for 
each option. Statistical test t-test was used to analyze 
the difference in the knowledge, attitude, and practice 
between various factors. A P < 0.05 was considered to 
be statistically significant.

Results and Discussion

A total of 138 students participated in this study 
and the response rate was 76.8% among female students 
and 23.2% among male students. The respondents were 
of the age group of 18-22 years with the mean age of 
20.(Graph 1) Majority of the respondents were third year 
undergraduate students (53.6%)(Table 1). Majority of 
the respondents had between 1-5 publications (76.03%)
(Table 2).

Questioning on attitude towards research 
68.84% were willing to participate in a workshop 
on research methodology, 78.26% were willing to 
conduct clinical and community related research, 
88.6% have participated in research, 50.72% have 
read journals related to dentistry regularly, 86.23% 
have publication in a journal and 89.86% have 
presented a poster or research paper at a conference. 
 Majority of respondents have contributed in 
proposal writing (21.01%) and data entry (18.84%). 
Majority of respondents have participated in clinical 
trial (21.01%) and case series (20.29%).

Questioning on preference for research 89.86% 
agreed that research should be a part of UG curriculum, 

49.29% agreed that it will help in better understanding 
of subject, 52.17% agreed that research will help in 
clinical practice, 42.02% neither agreed or disagreed that 
research is an extra burden and 44.20% neither agreed or 
disagreed that research is not waste of time.

Questioning on what motivates you to conduct 
research 86.23% said it was compulsory (part of 
curriculum, 56.52% said that it is to fulfil their interest 
in research, 75.91% said that it would facilitate their 
acceptance to future education, 76.64% said that it 
shows positive accomplishment in their job resume, 
71.74% said that it improves their research skills and 
81.88% said that it is to have their research published.

On questioning about barriers about conducting 
research, 30.43% equally agreed and were neutral for 
lack of time due to educational activity, 38.41% strongly 
disagreed and were neutral that it was due to gender of 
the resident, 44.53% totally disagreed that it was other 
personal commitments and 35.04% totally disagreed 
that it was their lack of research curriculum.

Majority neither agreed or disagreed to the reasons 
of lack of interest (48.55%), inadequate facility for 
research(33.33%), difficulty in transportation(36.23), lack 
of interest by program/guide(38.69%), lack of motivation 
or reward(34.31%), inadequate support by mentors or 
assistance(31.39%), difficulty in obtaining a research 
supervisor(33.58%), inadequate training(29.2%), lack of 
statistical support(35.04%), inadequate financial support 
(38.69%), lack of allocated research time (35.77%), 
difficult in obtaining approval (42.34%), unavailability 
of samples/patients (40.15%), difficulty in following-
up patients (37.23%), poor accessibility to data base 
(38.69%), difficulty in presenting research (40.86%), 
difficulty in publishing (45.26%)  and acknowledgment 
for contribution(47.45%). 

On comparison of responses based on gender, year of 
study and number of publications, only a few significant 
associations were noticed. Males had a higher number of 
publications (68.84%) when compared to females, which 
was statistically significant (Chi squared test; p-value 
= 0.035 - statistically significant). Although a higher 
percentage of III year undergraduates were willing to 
participate in a workshop on research methodology, 
a higher percentage of them denied it, which was not 
statistically significant (Chi square test; p-value = 0.33 
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- not statistically significant). Respondents with 1-11 
publications had a higher chance of presenting a paper 
or poster at a conference when compared to respondents 
without any publication. This difference was highly 
significant (Chi square test; p-value = 0.000 - statistically 
significant)(Graph 2-4).

Research is an integral element in the improvement 
and growth of the health-care system which is attainable 
to the general population 30. Appropriate knowledge, a 
positive attitude and adequate skills are required to carry 
out research in good standards 31,32. In this study we 
intended to evaluate the knowledge, attitude, practice, 
and barriers to research among the undergraduate dental 
students. The total knowledge regarding research among 
them was encouragingly good and this finding was in 
accordance to another study done on undergraduates 
in Saudi Arabia 5 and among dental undergraduates 
in bengaluru city which showed good knowledge 
regarding research 5,33. Majority of the students felt that 
research was important to clinical practice and helped 
in better understanding of the subject. This finding was 
found to be similar to a study done in South Africa that 
observed the importance of research interest by most 
of the participants 34. The paper presentation (89.9%) 
and publication (86.2%) was higher among our study 
population which is in stark contrast with a study among 
medical undergraduates in Kolar as they had only a 
meager presentation and publication by students 29. This 
response was owing to their progression academically 
which ends in a change in priorities, so most of them 
do not complete their project. A study done in India on 
resident doctors had similar findings among postgraduate 
students 35. Many universities in India have made paper 
presentation and publishing of manuscript mandatory for 
postgraduates as a part of curriculum, however, it is not 
the case for undergraduates to be involved in research in 
many institutions.

Even though students expressed a positive 
attitude toward research, the participation in research, 
presentation of paper, and publication were mostly 
motivated due to research being a compulsory part of the 
curriculum (87.7%). A few studies have shown that the 
prime motive of conducting research was due to research 
being mandatory part of their curriculum 36–38. Barriers for 
research were lack of time (25.5%) , inadequate financial 
support (21.9%), lack of time being overburdened with 

education/ exams (30.7%), difficulty in following up 
study subjects (22.6%), difficulty in obtaining approval 
(22.6%), lack of interest (19.6%), lack of reward or 
motivation (19%). In this present study, the main barrier 
as opined by the students were lack of time and funds. 
Similar studies from Arabia, Canada, and Pakistan have 
reported findings similar to the current study regarding 
barriers of research 4,7,29,38–40. The studies in India 
regarding the opinion of undergraduate dental students 
on research is very limited. This survey was made as an 
effort to evaluate their attitude, perception and perceived 
barriers regarding the same.

Our study reports that despite having sufficient 
knowledge and the right attitude towards dental 
research, the major motivation to participate in research 
was research being a mandatory part of the curriculum. 
However more than half the study population believed 
research should be included as part of the dental 
curriculum. The students should be acquainted with 
research methodology at the undergraduate level and 
at regular intervals. The students should be encouraged 
to present in undergraduate conferences and publish 
their completed work by providing incentives as lack 
of reward and motivation seems to be one of the prime 
barriers towards research. Training of dental faculties 
in research methodology and consequent motivation of 
students to take up research projects is recommended. 
In the present study, males had a higher number of 
publications when compared to females. Although a 
higher percentage of III year undergraduates were willing 
to participate in a workshop on research methodology, 
a higher percentage of them denied it. Both these 
results could be due to the uneven sample size that was 
noticed in the study. However respondents with 1-11 
publications had a higher chance of presenting a paper 
or poster at a conference when compared to respondents 
without any publication. This could be due to the fact 
their respondents pursue their research to the next level 
by publishing them in various journals.

This study discussing research among dental 
undergraduates is one among a handful of studies.  
The present study results are limited to this particular 
university and corresponds to that of a small population. 
These findings should be relayed to the students so as 
to make them aware of their knowledge and perception. 
The barriers faced by the students need to be discussed 
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at the administrative level to bring about reforms in the dental curriculum so as to reduce the obstacles faced by 
students and also make the research experience uncomplicated. 

8. TABLES AND GRAPHS

Graph 1: This bar graph represents the distribution of respondents based on age. X-axis denotes age group of participants and 
Y-axis denotes the percentage of participants. The respondents were between the age group of 18-22 years. 

Table 1: Table showing representing demographic profi le of study participants 

Designation

UG 1st year 0.7 %

UG 2nd year 23.9 %

UG 3rd year 53.6 %

UG 4th year 4.3 %

Intern 9.4 %

Table 2: Number of publications

Total number of indexed publicati ons

Nil 18.9%

1-5 76.03%

6-10 5.07%
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Graph 2: Bar graph representing comparison of responses based on gender to presence of publication in a 
journal. X- axis denotes the responses yes and no, Y-axis denotes the number of responses. Color blue and 

green represents female and male participants respectively. Males had a higher number of publications 
(68.84%) when compared to females, which was statistically signifi cant. (Chi squared test; p-value = 0.035 - 

statistically signifi cant)

Graph 3: Bar Graph representing comparison of responses based on year of study to the statement “Are 
you willing to participate in a workshop on research methodology”. X- axis denotes the responses yes and 
no, Y-axis denotes the number of responses. Color violet represents 1st year UG students, red represents 
2nd year UG students,  blue represents 3rd year UG students, orange represents 4th year UG students 
and yellow represents interns. Although a higher percentage of III year undergraduates were willing to 

participate in a workshop on research methodology, a higher percentage of them denied it, which was not 
statistically signifi cant. (Chi square test; p-value = 0.33 - not statistically signifi cant)
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Graph 4: Bar Graph representing comparison of responses based on number of publications to the 
statement “Have you presented a poster or research paper at a conference”. X- axis denotes the responses 

yes and no, Y-axis denotes the number of responses. Color white represents no publications, grey represents 
1-5 publications and black represents 5-10 publications. Respondents with 1-11 publications had a higher 

chance of presenting a paper or poster at a conference when compared to respondents without any 
publication. This difference was highly signifi cant. (Chi square test; p-value = 0.000 - statistically signifi cant)

Conclusion

Within the limitations of the current study, most 
of the undergraduate students had adequate knowledge 
regarding research and exhibited a positive attitude 
toward participation in research activity. Some of barriers 
that impede students in their involvement in research 
were inadequate time, insuffi cient funds, and diffi culty 
in patient follow-up. Addressing the said barriers and 
subsequent changes by faculty and institutions can 
improve research involvement by students.
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Abstract
Background : The survival of fpd depends on the state of the marginal adaptation.The longevity of fpd 
depends on the condition of marginal fit and esthetics is also major concern during restoration of anterior 
partial edentulous areas.Hence, adequate marginal fit and esthetics is a goal of a conscientious prosthodontists.
The aim of this study is to evaluate the marginal fit and aesthetics in fpd, achieved during graduate training. 
Materials and methods : A Retrospective study was conducted using the records of the patients. 3178 case 
sheets were reviewed which were dated between june 2019 to march 2020.the data was collected by the 
patient records of saveetha dental college and hospitals.Results: The total sample size of this study was 603, 
in which 4.3% were 3rd years, 40.1% were 4th years and 55.5% were interns. Tables were distributed based 
on  USPHS criteria in which Marginal adaptation were smooth margin 63.3%, all margins closed 26.5% and 
obvious crevice at margin 10%.Based on Colour match, very good colour match were 33% ,good colour 
match were 54% , slightly mismatch of colour were 10% , obvious mismatch were 1% and gross mismatch 
were 0.2%. Conclusion : Therefore from this study, we observed that better Marginal adaptation and Colour 
match in fpd was achieved by the interns and the most frequent anatomical site was upper  anterior teeth.

Keywords: Esthetics ; Marginal adaptation; Fixed Prosthesis
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Introduction

The Role of dental professionals is to promote oral 
health and dental esthetics.1 Increased life expectancy 
and increase in population, creates high demand in 
dental care especially in the field of prosthodontics.2 
Nowadays, the problem of missing teeth continues to be 
more prevalent.3,4,5 Fixed partial dentures have been the 
treatment of choice for the replacement of missing teeth. 
6 Missing teeth can damage mastication,self-esteem and 
also social interactions due to its effects on appearance 
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and the ability to have a conversation. 7 Recently 
fixed prosthesis is more popular than removable 
prosthesis due to comfort, function and aesthetic. 8,9 
The survival and longevity of fixed prosthesis mainly 
depends on the state of marginal adaptation. Marginal 
gaps can create favourable conditions for biofilm 
deposition, which contributes to the development of 
caries and periodontal diseases.10 Marginal fit in fpd 
is one of the significant factors influencing the clinical 
acceptability.6,11Inadequate marginal fit in fpd will lead 
to marginal leakage , plaque accumulation , bone loss that 
will end up in fpd failure.12,13  Various local intervention 
methods suggested for preventing oral diseases and 
suggested in prosthetic associated maintenance phase.14 
The best method to measure marginal gaps is still 
a controversial topic .Several techniques have been 
described like replica technique, light and scanning 
electron microscopy, micro computed tomographic 
evaluation.15 Few investigations revealed that the most 
common and adequately used treatment for replacement 
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of missing teeth is removable partial dentures but more 
than 90% of patients were satisfied with having missing 
teeth replaced with FPDs from a functional and aesthetic 
point of view .2,3

Esthetics is a major concern during restoration of 
any anterior partial edentulous areas. When overall 
dental appearance is considered , several factors are 
of significance especially of anterior teeth that are 
colour match, shade, position , restoration quality 
and arrangement of dentition.16  All ceramic dental 
materials claim to provide optimal mechanical and 
aesthetic characteristics mainly in anteriors , namely 
glass ceramics and polycrystalline zirconium dioxide 
ceramics. Zirconia ceramics provide a natural looking 
appearance compared to metal ceramics ,as zirconia 
is highly biocompatible metastable material and can 
hinder crack propagation17. Several studies investigated 
the maximum clinically acceptable marginal gap width 
and different values were proposed according to the 
type of restoration used for both lithium disilicate and 
zirconia copings showed clinically acceptable accuracy 
of fit.18 The long term success of fpds depends on the 
crowns longevity which is strongly related to the quality 
of marginal fit19. Marginal openings of no more than 
100mu are considered clinically acceptable. Francesco 
Riccitiello et al, reported that zirconia and lithium 
disilicate crowns showed better marginal adaptation 
and good esthetics.20, 21 This study  is designed in 
assessing the success rate of  fixed prosthesis treatment 
based on marginal adaptation and aesthetics treated by 
undergraduates.

Materials and Methods

Study design and setting:

A Retrospective study was conducted using the 
records of the patients.603 case sheets were reviewed 
which were dated between june 2019 to march 2020.The 
data was collected by the patient records of saveetha 
dental college and hospitals. After screening the search 
was narrowed to  603   fixed dental treatments. Relevant 
data such as  year of training, teeth number ,colour 
match, marginal adaptation were collected. Based on 
United States Public Health Services (USPHS criteria), 
the marginal adaptation and colour match was graded.

Inclusion criteria:

The study included only patients who underwent 
fixed partial dentures replacing single or double units 
treated by graduate trainee students. 

Exclusion criteria: Complex multi unit fixed partial 
dentures were not considered in the study. Incomplete 
data without notes and photographs that did not give 
expected details were excluded.

Statistical Analysis

Data was recorded in Microsoft Excel and later 
exported to IBM SPSS (version 20.0 Chicago USA) 
and subjected to Statistical analysis. Chi Square test 
was then employed with a level of significance set at 
P<0.05.The statistical analysis between clinic type, teeth 
number, colour match, marginal adaptation was carried 
out in SPSS software. Chi square test was done to 
compare the parameters. The outcome was represented 
in a form of tables and bar charts.Ethical clearance was 
obtained. Ethical approval number SDC/SIHEC/2020/
DIASDATA/0619-0320.

Results & Discussion

The total sample size of this study was 603, the Year 
of study (UG) were divided into 3rd years, 4th years and 
interns which was 55.5% (n=335) followed by 4th years 
40.1% (n=242) and 3rd years 4.3% (n=26) as shown 
in (graph 1).Distribution of teeth number and number 
of fpds performed by the undergraduates was given in 
(graph 2).It shows that the most common anatomical 
site performed by the undergraduates was upper anteriors 
(sextant 2). Correlation between the  year of study and 
frequency of marginal adaptation based on USPHS criteria 
as shown in (graph 3).Marginal adaptation in fpd were 
divided into smooth margin in which interns 35.82%,4th 
years 25.3% and 3rd years 2.16%, all margin closed in 
which interns 14.7%, 4th years 10.9% and 3rd years 
0.83% and Obvious crevice at margin in which interns 
4.9%, 4th years 3.8% and 3rd years 1.33%.This shows 
that better marginal adaptation in FPD was achieved by 
the interns.Chi square test was done and association was 
found to be statistically significant. Correlation between 
the  year of study and frequency of marginal adaptation 
based on USPHS criteria as shown in (graph 4) Colour 
match were divided into Very good colour match in 
which  interns 18.5%, 4th years 13.2% and 3rd years 
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1.82%,Good colour match in which interns 30.4%,4th 
year 21,8% and 3rd years0.6% ,Slightly mismatch of 
colour in which interns 5.31%,4th years 4,96% and 3rd 
years 1%,Obvious mismatch in which interns 0.1% and 
Gross mismatch in which interns 1%.This shows that 
good colour match in FPD was achieved by the interns.
Chi square test was done and association was found to 
be not statistically significant.The study was aimed at 
finding out by evaluating the marginal fit and aesthetics 
in fixed prosthesis treated by undergraduates in Saveetha 
Dental college and Hospitals. The present study reveals 
that although operators are novice they tend to achieve 
accuracy with more exposures, similar reports were 
found in other studies too.  

 A study conducted by Sharanya et al, reported that 
out of 100 dental interns , 33.18% were confident about 
fpd procedures , 20.5% were very confident , 16% were 
not confident about fpd procedures. Though fpd  has 
become an important part of undergraduate teaching 
programs, the level of understanding and awareness 
among graduate training students regarding fpd is 
important.22According to Ranganathan et al,reported 
that the veneers fabricated using pressable ceramic 
processing systems exhibited less marginal discrepancy 
than the veneers fabricated using CAD/CAM milling 
technique. Cervical marginal discrepancy was observed 
to be lesser than the incisal marginal discrepancy in 
all the experimental groups. 23,24 A study conducted 
by Baiget al, reported that crown longevity is strongly 
related to quality of marginal fit, there were significant 
differences in marginal values between chamfer and 
shoulder margins.25 Nakamura et al., 2005, evaluated 
the marginal and internal adaptation of all-ceramic 

crowns fabricated using the CAD/CAM system.  A  
master die of maxillary first bicuspid was prepared, and 
experimental crowns were fabricated. The marginal 
gap for all experimental crowns met the clinically 
acceptable criteria.26 Quintas et al. have reported an 
increase in the marginal discrepancy following luting 
with resin cements. 26,27 Borges et al.also evaluated in 
vitro marginal fit of three all-ceramic crown systems 
before and after cementation and  observed  that  both  
resin-modified glass  ionomer  and resin cements induce 
increase in marginal discrepancy.23 

A study conducted by bronson et al, reported that 
surfaces associated with greater margin gaps tended 
to have a greater proportion of ratings of “clinically 
unacceptable.” The proportion of prosthodontists 
and predoctoral students rating a margin “clinically 
unacceptable” were highly correlated.28In 2016, Ghada 
et al, reported that shade and colour match in fpd play 
an important role in patient satisfaction in which 805 
of patients are pleased with the esthetic outcome of 
their treatment and 20% of the patients reported that 
they are not being satisfied with esthetic results. The 
highlights the importance of esthetic parameters in 
fpd design and construction.25,29Sakrana et al, reported 
that a good marginal fit seems to be one of the most 
important technical factors for the long term success of 
any restoration, clinicians should strive to minimise the 
marginal misfit.30 A study conducted by Smitha et al, 
reported that shade matching was found to be the most 
challenging for undergraduate students and they have 
to understand the various aspects to consider before 
selecting a shade for a patient.30,31
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Graph 1 :This graph represents the distribution of  year of study (UG), where X-axis denotes the year of 
study and Y-axis the number of patients who underwent FPD.

Graph 2:Bar graph represents the distribution of teeth number, X-axis denotes the teeth number and Y-axis 
denotes the number of FPDs performed by the undergraduates.The graph shows that the most number of 

FPDs performed by the undergraduates was upper anteriors(sextant 2). 
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Graph 3:Bar graph represents the association  between the  year of study and frequency of marginal 
adaptation based on USPHS criteria, where yellow denotes the smooth margin, violet colour denotes all 

margins closed and green  colour denotes the obvious crevice at margin.X axis represents the year of study 
and Y axis represents the number of patients who underwent FPD(Marginal Adaptation).Chi square test 
was done and association was found to be statistically signifi cant.Pearson Chi square value:12.871,DF:4, p 

value:0.01(<0.05)hence statistically signifi cant,proving that better marginal adaptation in FPD was achieved 
by the interns.

Graph 4:Bar graph represents the association between year of study and frequency of Colour match in 
FPD based on USPHS criteria, where yellow colour denotes the very good colour, violet colour denotes the 

good colour match,green colour denotes the slight mismatch,pink colour denotes the obvious mismatch 
and orange colour denotes the gross mismatch.X axis represents the year of study and Yaxis represents the 

number of patients who underwent FPD(colour match). Chi square test was done and association was found 
to be not statistically signifi cant.Pearson Chi square value:8.452,DF:8,pvalue-0.39(>0.05) not statistically 

signifi cant,proving that the FPDs done by interns were better in terms of color matching.
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Conclusion

Within the limits of this current study, we observed 
that better marginal adaptation and colour match based 
on USPHS criteria in fixed partial denture was achieved 
by the interns when compared to the 3rd years and 
4th years of undergraduate study. The most frequent 
anatomical site treated by the undergraduates was upper 
anterior teeth replacement.
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Abstract
Ebola virus disease (EVD) is a deadly disease with occasional outbreaks that occur primarily on the African 
continent. EVD most commonly affects people and nonhuman primates (such as monkeys, gorillas, and 
chimpanzees).The aim of the study to determine the awareness of Ebola virus among the undergraduate 
dental college students.This study involved the awareness of Ebola virus in the age group of 18 to 25 years. A 
well structured questionnaire comprising 14 questions covering socio demographic information, knowledge,  
attitude, perception was framed and administered to the participants through an online google forms. Survey 
was conducted among 100 college students. In that 30.39%  male students and 69.61% of female students 
have taken this survey. The association between groups was assessed by Chi Square test where p < 0.05 
was considered statistically significant. We have observed that association between gender and responses 
to awareness on the mode of spread of Ebola virus was statistically significant (p =0.020 ). The awareness 
on ebola virus was analysed among the few college students by this survey and more awareness should be 
created among the population about the ebola virus. 
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Introduction

Ebola virus disease, formerly known as a 
haemorrhagic fever. It is rare but very severe for every 
patient it often leads to fatal and death of the ill person. 
The virus is transmitted from person to person or person 
from the wild animals. Symptomatic treatment improved 
survival but no treatment is proven to control the virus 
but a range of the blood, immunological and drug 
therapies  are under development. When it is untreated it 

leads to death.Symptoms of Ebola virus at the beginning 
stage is fever fatigue, muscle pain, headache, sore throat, 
and severe symptoms include vomiting, diarrhoea, rash, 
impaired kidney, and liver function both internal and 
external bleeding 1

The use of the syrian hamster  as a new model 
of Ebola virus disease and for the viral hemorrhagic 
fever.2 there is a suppressing effect of Ebola virus on 
T-cell  proliferation in vitro3.Systematic analyses of 
monoclonal antibodies against a Ebola virus 4.Ebola 
virus is tested on infected pigs5. Ebola virus  in that one 
has recently demonstrated durable immunity  within 
the nonhuman Primates6.vaccines potential of Ebola 
virus VP24, VP30, VP30,VP35,VP40 proteins are also 
capable of protective immune responses7.

No effective vaccine and drugs are developed so far 
because of the coded nature of the virus but many of 
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them are in trial and error method8. In order to promptly 
identify the diseased person and prevent the further 
spreading of the disease. The diseased  person should 
be kept in the incubation to avoid the spread of disease1. 
The aim of this study is to create an awareness on Ebola 
virus among the college students.9

Materials And Methods

       This study involved the awareness  of ebola virus 
in the age group of 18 to 25 years . A well structured 
questionnaire comprising 14 questions covering socio 
demographic, knowledge, attitude, perception was 
framed , circulated among 100 undergraduate students 
and administered through an online google form link.

In this study setting is prospective observational 
study and the pros are economical, easy to create, 
gather larger ,quick interpretation,wide reach and cons 
is response, survey fatigue, homogeneous population 
and the study is approved by the scientific review 
board of Saveetha dental College Chennai. a simple 
random sampling method was done. measures taken 
for minimising the sampling is based on the internal 
and external validity, minimizing error in questions 
and avoiding the leading questions.  internal validity is 
based on risk factors, complication, ebola virus among 
the college students. External validity is based on the 
awareness, research conclusion and study outcome. 
output variable is  associated with  demographic 
information, social media, via ebola virus, contagious 
virus, blood product, contaminated surface, precaution, 
avoid contact with infected people and frequent hand 
wash. output variables are represented  using pie charts 
for each output.Each output variable was collected as 
ordinal data and the collected data were represented as 
pie charts and bar graph.A statistical test was done using 
SPSS software.Statistical test used descriptive analysis 
and frequency percentage.

Result and Discussion

Sample size for the study was 100. In that 30.39% 
male students and 69.61% females students have taken 
this survey. 68.63% of the students  were aware about 
the ebola virus and 31.37% were not aware about the 
ebola virus.

67.65% of students said that ebola virus leads  to 
death.  15.69% of the students said yes it is spread by 

blood products. 9.80% of the students said that the 
symptom of Ebola virus was fever, 19.61% of the 
students said that it cause headache, 23.53% of the 
students said that it cause pain and vomiting  and 3.92% 
students said that it cause coughing and 43.14% of the 
students and that it cause all the above symptoms.

45.10% of the students said that Ebola virus is 
transferred from person to person.13.73% of the students 
said that it will affect adult, 24.51% of the students said 
that it will affect children and 31.37% of the students 
said that it will affect more older people and 30.39% of 
the students said that every group of the people will be 
affected.

41.18% said that every group of people is at most 
risk. 51.96% said that many people  survived with ebola 
virus and 48.04% say no one is survived with ebola virus. 
58.82% of students said that Ebola virus is contagious. 
52.94% of the students said that Ebola virus vaccines 
are available and 47.06% of the students said that they 
Ebola virus vaccines are not available. 

65.69% of the students said that ebola virus is 
curable and 34.31% of the students said that it is not 
curable. 10.78% students said that bleach will kill ebola 
virus, 11.76% said that detergents will kill ebola virus. 
18.63% said that alcohol will kill them, 15.69% said that 
ammonia will kill the Ebola virus and 29.41% said that 
none of the above the chemical agent does not kill  ebola 
virus, 13.73%Of the students said that every chemical 
agent will kill  ebola virus. 

We have seen the association between gender 
(X axis) and responses to awareness on Ebola virus 
responses to awareness on  Ebola virus which leads to 
death (Fig1 ),  responses to awareness on the mode of 
spread ( Fig 2), responses to awareness symptoms (Fig 
3), responses to awareness on contagious ebola virus(Fig 
4), responses to awareness on vaccine availability of 
ebola virus(Fig 5), responses to awareness on chemical 
agent of ebola virus (Fig 6). 

We have observed that association between gender 
and responses to awareness on  mode of spread of Ebola 
virus was statistically significant ( p = 0.020 ) and 
association between gender and responses to awareness 
of symptoms was statistically significant ( p =0.00).The 
statistical associations between groups was assessed 
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by Chi Square test where p < 0.05 was considered 
statistically significant. 

The previous literature said that the clinical features 
of the Ebola virus include weakness, extreme fatigue, 
vomiting, diarrhoea, mental symptoms bleeding and a 
loss of appetite 10,11. said that it is transmitted through 
human apes 12. 45.10% said that it is transmitted by 
person to person and 26.47% of the students said that it 
is not transmitted by person to person. 

In a previous study the author said that vaccines  
are available to fight against the Ebola virus disease13. 
among the junior doctors in England among them 119 
doctors participated in that survey14. Among 153medical 

MBBS student surveys was conducted about their 
knowledge about the ebola virus15. 

In Hungary among 267 dental students a survey was 
conducted about the ebola virus16. Due to the improper 
diet and improper food habits there are many chances to 
cause ebola virus.so they need to intake proper food to 
prevent them from the disease17.

Advanced studies on enzymes9 , in silico 
modelling17, role of natural products in health and disease 
18,19,20,21,22,23,24, carcinomas 25,26,27,28, liver cirrhosis 29, 
obesity30  kindled my passion for research and motivated 
me to initiate my work with awareness studies. 

Figure 1: Bar chart represents the association between gender and ebola which lead to death of people. 
X- axis represents gender and Y- axis represents ebola which led to death of people.Blue colour denotes 

yes, and red colour denotes no. In this 50% of females reported that it leads to death of the people whereas 
only 17.65% of males reported that it leads to death. Hence females were more aware about the death of 
the people  than males, through an analysis it is found to be statistically not significant. (p-value=0.172, df 

value=1,chi square value-1.869)(p>0.05 statistically not significant).
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Figure 2:  Bar chart represents the association between the gender and the mode of spread. In that X- axis 
represents the gender and Y- axis represents the no.of responses on mode of spread. In that15.69% of the 
females reported that it spread through the saliva but 2% of the male reported  that it is spread through 

the saliva. Majority females were more aware about the mode of spread than males, through an analysis in 
chi square it was found to be statistically significant. In  this blue colour denotes blood products, red colour 

denotes animals or insects bites on sitting, green colour denotes touching a contaminated surface,orange 
colour denotes the saliva and yellow colour denotes all the above.

(p- value 0.020, df value=4 chi, squarevalue-11.702).(p<0.05 statistically significant).

Figure 3: Bar chart represents the association between the gender and symptoms. X- axis represents the 
gender and Y-axis  represents no.of responses on symptoms of Ebola virus. 37.25% females were aware 
about all the symptoms of Ebola virus. Majority of females(37.25%) were aware about the symptoms of 

ebola virus(aqua blue) than male, through an chi square analysis it was found to be statistically significant. 
Blue colour denotes fever, red colour denotes  headache, green colour represents  muscle pain and chills, 

yellow colour denotes coughing and aqua blue represents all the above symptoms. (p-value=0.00,df value=5 
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chi square value-23.821) (p<0.05 statistically significant).

Figure 4: Bar graph represents the association between the  gender and contagious ebola virus. X- axis 
represents the gender and Y-axis represents contagious ebola virus. 41% of the female population were 

aware about the contagious ebola virus(blue) than male. In chi square analysis it was found to be statistically 
not significant. Blue colour represents yes and red colour represents no. (p- value= 0.738, df value=1,chi 

square value-112) (p>0.05not statistically significant).

Figure 5: Bar chart represents the association between the gender  and the vaccines availability of the 
ebola virus.  X- axis represents the gender and Y- axis represents the vaccine availability. 35.29% of the 

female population were aware about the availability of vaccines(blue)than male. Through an analysis it is 
found to be not statistically significant. In this blue colour represents yes and red colour represents no. (p- 

value=0.493,df value=1, chi square value-0.469). (p>0.05 not statistically significant).



Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4      6117

Figure 6: Bar chart represents the association between the gender and the chemical agent that kills the 
ebola virus. X-axis represents the gender and Y-axis represents the chemical agent. Majority of the females 
(23.53%) population reported that none of  the chemical agents will kill the ebola virus(yellow). Through 

an analysis it was found to be statistically not significant. Blue color denotes Bleach, red color denotes 
detergents,green color denotes alcohol,orange color denotes ammonia, yellow colour denotes none and aqua 
blue represents the all the above chemical agents which kill the Ebola virus. (p-value=0.107, df value=5, chi 

square value-9.059)(p>0.05 not statistically significant).

Conclusion

From this survey we may conclude that the 
awareness on Ebola virus is important for current and 
future generation  it is essential to conduct awareness 
camp to

educate the public about the risk factors, 
complications, diagnosis and treatment of the disease. 
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Abstract
The aim of the study is to assess prevalence and pattern of mandibular third molar impaction in south indian 
population. Numerous Patient records were analysed and data was recorded  The data that was collected was 
tabulated in excel and then imported into SPSS software. Incomplete or censored data was excluded from 
the study. The Statistical test that was run was the chi sequence test using the statistical software SPSS by 
IBM.In this study the results obtained can be summarized, presence of statistical significance between the 
Correlation of winters classification and gender of the study population (p=0.005), presence of statistical 
significance between the Correlation of winter’s classification and age (p=0.002), presence of no statistical 
significance between the Correlation of winter’s classification and tooth number (p=0.089). In the present 
study the Most prevalent gender to have impacted mandibular 3rd molar was males  (58.36 %), Most prevalent 
impacted 3rd molar based on teeth number  teeth number is  38 (54.1%), Most prevalent age group  to be 
diagnosed with impacted 3rd molar was between the year 20-29 year (54.86 %). Most prevalent angulation 
Winters classification was found to be mesioangular ( 42.16%). Within the limitation of the present study, 
correlation between tooth angulation and age, sex and tooth number  was found to be statistically significant 
, further studies to be conducted to asses the treatment difficulty and option for impacted tooth .  
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 Introduction

The  definition of impaction has gone through several 
modifications by several authors, In the year 1954 Mead 
defined an impacted tooth as a tooth that is prevented 
from erupting into its positioning because of malposition, 
lack of space, etc. Later Peterson characterized impacted 
teeth as those teeth that fail to erupt into the dental arch 
within the expected time which is widely accepted 1. In 

2004 Farman 2 wrote that impacted teeth are those teeth 
that are prevented from eruption due to a physical barrier 
within the path of eruption. The advent of civilization, the 
use of a soft and refined diet has completely eliminated 
the need for a large and strong jaw for mastication and so 
with evolution, human jaws have shrunk from its large 
ape size to a smaller one and therefore there is no space 
in our mouths in order to accommodate all 32 teeth 3.  
Some of the common causes of impaction are inadequate 
space in the dental arch, insufficient development of the 
retromolar space, Mandibular ramus growth -resorption 
at its anterior surface ,deposition at its posterior 
surface, in case of imbalance, the mandibular third 
molar impacted 4 . Proper history has to be taken while 
performing these minor surgical procedures. Patients 
under Antiplatelet monotherapy or even antiplatelet dual 
therapy need not be altered or stopped before minor oral 
surgical procedures. Most of the post-operative bleeding 
can be easily controlled by local hemostatic measures  

DOI Number: 10.37506/ijfmt.v14i4.12558
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However,  patients  on  combined  anticoagulant  and  
antiplatelet  therapy or dual antiplatelet therapy appear 
to be at increased risk  for postoperative bleeding 
complications, hence care should be taken 5 6 . It is also 
important to obtain the cardiac history and physician 
fitness letter before starting treatment for cardiac patients 
. Since surgical dental  procedures  are  common  and  risk  
for  cardiac  diseases  is  on  the   rise,  use  of  antibiotic  
prophylaxis  before  the  start  of  the  treatment   in  
susceptible  patients  is  highly  recommended 7. 

 Local anesthesia forms an integral part of the 
extraction processes . A local anaesthetic (LA) is a 
drug that causes a  reversible local anaesthetic change 
in the oral cavity , generally for the aim of having a 
local analgesic effect, that is, inducing absence of pain 
sensation by inhibiting nerve conduction during a variety 
of dental procedures 8. Hypotensive anaesthesia is now 
an established method for the same, as it is said to reduce 
blood loss by up to 40%.6 Pharmacological agents have 
also been used in the recent past as adjuvants in various 
procedures to aid in the reduction of blood loss 9. The 
required armamentarium may be chosen according to 
the patient’s needs. Dentists must be well aware of these 
newer delivery systems, their usage and must have up-
to-date knowledge, so as to provide the benefits of latest 
technology to their patients 10. Even with proper planning 
the occurrence of medical emergencies are common, it 
can be prevented by taking a thorough medical history, 
examining the patient and formulating a comprehensive 
treatment plan with appropriate alterations to dental 
treatment as required 11. 

The location and arrangement of impacted third 
molar, surrounding bone, mandibular canal and 
adjacent tooth are significant in imaging diagnosis 
for the proper surgical treatment  planning. The most 
efficient  radiographic technique for the assessment 
of 3rd molar impaction is the panaromic radiographic 
technique. CBCT can also be used for this purpose With 
CBCT, it was possible to perform the scanning with the 
patients sitting upright 12.  Based  on the radiographic 
method the classification by winter was given. The 
angle of impacted teeth is measured using the Winter’s 
classification system, by measuring the angle formed 
between the two longitudinal axes of the second and 
third molars 13. He classified the impaction based on the 
angulation of impaction.  He classified the 3rd molar 

into Mesioangular, Horizontal,  Distoangular , Vertical, 
Inverted.

Several studies assessing the prevalence of 3rd 
molar impaction based on winters classification. The 
most common angulation noticed was mesioangular .  A 
study conducted in a population in Oman showed results 
where mesioangular angulation was the most common 
occupying around 35% of the study population 14.  
Another study conducted in the north Indian population 
also revealed that the mesioangular angulation was the 
most common comprising about 49.2% of the study 
population with the mandibular arch being the most 
common arch for impaction of 3rd molar 15. Studied 
conducted always come with several limitations ,  the 
challenges faced by other articles include Many research 
done failed to show much difference between male 
and female population ,Not many population studies 
done for pattern of 3rd molar impaction in South Indian 
population , Improper radiographs taken for assessment  
, Inter examiner variability

 The need for such a study is to full fill the gap 
between the clinical practitioners and the researchers. 
To figure out an Effective method of surgical removal 
of impacted tooth that can be formulated based on a 
particular population and the need to increase awareness 
among dental professionals. 

 The aim of the study is to assess prevalence and 
pattern of mandibular third molar impaction in south 
Indian population 

Material and Methods  

 The study was  performed to assess   prevalence and 
pattern of mandibular  third molar impaction in south 
indian population  conducted in a university setting. 
Ethical approval was obtained from the institutional 
ethical committee (ethical approval number: SDC/
SIHEC/2020/DIASDATA/0619-0320). The number of 
people involved in the study included two researches 
and the data and results were reviewed by two reviewers. 
The data collected was carried out during the period 
between July 2019 to march 2020. 564 patient reports 
were viewed and data was collected. Numerous Patient 
records were analysed and data was recorded . The 
data that was collected was tabulated in excel and then 
imported into SPSS software. Incomplete or censored 



6122      Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4

data was excluded from the study.The Statistical test that 
was run was the chi sequence test using the statistical 
software SPSS by IBM. 

Results and Discussion 

The following results were obtained  after importing  
and analyzing the data in SPSS 

The p value obtained after running the chi-square 
analysis for the comparison of winter’s classification 
of impacted 3rd molar and gender was statistically 
significant (p=0.005) (Refer table 1, figure 5). The p- 
value obtained after running the chi-square analysis for 
the comparison of  winter’s classification of 3rd molar 
impaction and age was statistically significant  (p=0.002) 
(Refer table 1, figure 6). The p- value obtained after 
running the chi-square analysis for the comparison of  
winter’s classification of 3rd molar impaction and tooth 
number was not  statistically significant  (p=0.089) (refer 
table 1, figure 7).  Based on the study population of the 
males occupied about 58.38% of the population and 
females occupied about 41.64 % of the population (Refer 
figure 4 ). Based on this study population mesioangular 
angulations occupied about 42.16% of the population, 
distoangular angulation occupied about 14.26% of the 
population, horizontal angulation occupied about 34.48% 
of the population and vertical angulation occupied about 
9.091%  of the population (Refer figure 1).  Based on 
this study population the age  group where most of the 
impactions were diagnosed was between 20-29 years 
occupying about 54.55% of the population, followed by 
30-39 years which occupied about 29.15 % of the study 
population, 40-49 years occupying about 7.680 % of 
the population , 17-20 years  occupying about 6.583 %  
of  the  population and 50-59  occupying  about  2.038 
%  of  the  population (Refer figure 2). Based on the 
tooth number the most common mandibular 3rd molar 
impaction was noticed in tooth 38 occupying about 
54.86% of the population and tooth 48 occupied about 
45.15 % of the population (Refer figure 3).  

The third molars are the last teeth to erupt in the 
oral cavity. Since they erupt at about the time when the 
youth goes off into the world to become wise, they are 
referred to as wisdom teeth 16. Impacted 3rd molars are 
very troublesome ,   retained, unerupted mandibular 
third molars are often associated with varied pathologies 
which are   Pericoronitis , Dental caries , Cysts and 

tumours associated with the tooth , Periodontitis , 
Root resorption 17 . untreated mandibular  third molar 
can sometimes even cause fracture of the mandible , 
unfortunately not much data is available on the etiology 
and fracture patterns seen in the South Indian region 18 
, it can also cause temporomandibular disorders, recent 
studies have shown that BTX  injections  can   be  the  
least  invasive  mode,  which  can  provide  relief of  
intractable  symptoms in patients who have failed to show 
any improvement with the  conventional  modalities  of  
treatment  19

Surgical removal of impacted third molar is the 
single most commonly performed operation by oral 
and maxillofacial surgeons. Dental anxiety and fear 
are common among patients, and dental extractions 
are one of the most feared procedures 20. Klingberg 
and  Broberg  described  dental  anxiety  as  a  state  of  
apprehension  that  something  dreadful  is  going  to  
happen  in  relation  to  dental  treatment  or  certain  
aspects  of  dental  treatment  20 . The reduction of 
anxiety can be done using pharmacological methods . 
newer and more innovative techniques have come into 
use . VR is an effective distraction tool to alleviate the 
anxiety of the patient. It is easy to use, affordable, and 
avoids the need for the use of pharmacological agents to 
reduce the anxiety level of the patient 21.Pain associated 
with surgical removal of teeth ranges between moderate 
and severe during the first 24 hours after surgery, with 
the major pain intensity occurring between 6 and 8 hours 
when a conventional local anaesthetic is used.Dental pain 
is largely inflammatory, and evidence based medicine 
has shown that non-steroidal anti-inflammatory drugs 
(NSAIDs) are the best analgesics for dental pain 22

 A surgeon’s lack of experience could also be a major 
factor in the development of postoperative complications 
23.  The surgical removal of many impacted mandibular 
third molars which have been asymptomatic for years 
are often carried out to prevent any future complications 
and pathologic conditions that might occur  24. Regular 
dental checkups will help with early identification of 
pathogenesis and early treatment 25 26 . Patient awareness 
about common dental procedures is very important so 
that they can seek early treatment. In a survey conducted 
it was noticed that the awareness level about basic dental 
procedures were appropriately good among the general 
population 27.
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Extraction of Mandibular third molar was performed 
when the following indication proposed by Koerner 28 
where present which include existing pathology or pain 
due to pericoronitis, periodontitis, periapical abscess, 
cysts or neoplasms , resorption of adjacent roots, and 
inflammation of the opposing soft tissue leaving the 
impacted tooth being can even lead to oral carcinoma. 
Cancer cells exhibit a wide range of genetic alterations 
that include gene rearrangements, point mutations, 
and gene amplifications, leading to disturbances in 
molecular pathways modifying cell growth, survival, 
and metastasis 29.  Treatment of  patients sometimes 
even puts the operator at risk this occurs due to improper 
asepsis Dental  professionals  are  at  a  greater  risk  for  
acquiring  cross-infection  while  treating  patients.  This  
is  evident  from  the  fact  that  most  of  the  human  
pathogens  have  been  isolated  from  oral  secretions 
30 31. There are also very prone to needle stick injuries 
which puts them at greater risk for exposure to deadly  
infections  due  to  greater  exposure  to  microorganisms  
and  viruses  that  cause  blood  borne  diseases,  such  
as  the  human  immunodeficiency  virus  (HIV)  and  
the  hepatitis  B  (HBs)  and   hepatitis  C  viruses 32.  
It  is  important  for dental  students  to  improve  their  
knowledge  to  enable  diagnosis  and  management  of  
HIV/AIDS  and  patients with other diseases to  have  
a  more  positive  attitude  toward  these  patients.  
Furthermore, as  their  knowledge  improves, dental 
students may understand methods of infection control 
and how to prevent transmission 33 33

Pain, trismus and surgical edema dry socket are 
the most common complications that occur following 
impacted lower third molar surgery .  Inferior alveolar 
nerve injury , lingual nerve injury have also been noted 
to be complications to surgical removal of impacted 
teeth 34 the formation of  Simple ranula is common 
during the first and second decade of life while plunging 
ranula occurs frequently during the third decade of life  
this can complicate the treatment of 3rd molar impaction 
removal 35. It has also been noted that alveolar osteitis 
is also a common complication that occurs following 
extraction of 3rd molar. In a study conducted it was 
noted that a usage of eugenol  post extraction showed 
no occurrence of alveolar osteitis 36. Complication can 
occur that will make it difficult for execution of the 
extraction like the presence of oral sub mucous fibrosis 
which causes limitation in mouth opening leading to 

increase in difficulty in extraction 37.   High consumption 
of tobacco has been noticed in the south east asia region 
by the population belonging to the age group of 20-30 
which is common occurrence age for impaction also. 
Attainment of homeostasis is an integral part of any 
surgical procedure should also be done for impaction 
surgeries , the 3 basic steps are (1) Vasoconstriction, 
(2) formation of a platelet plug, and (3) coagulation 
(secondary hemostasis) 38.

 In this study the results obtained can be 
summarized, presence of statistical significance 
between the Correlation of winters classification and 
gender of the study population (p=0.005), presence 
of statistical significance between the Correlation of 
winter’s classification and age (p=0.002), presence of 
no statistical significance between the Correlation of 
winter’s classification and tooth number (p=0.089). In 
the present study the Most prevalent gender to have 
impacted mandibular 3rd molar was males  (58.36 
%), Most prevalent impacted 3rd molar based on teeth 
number  teeth number is  38 (54.1%), Most prevalent 
age group  to be diagnosed with impacted 3rd molar was 
between the year 20-29 year (54.86 %). Most prevalent 
angulation Winters classification was found to be 
mesioangular ( 42.16%). 

In the present study there was statistical significance 
present between Correlation of winters classification 
and gender of the study population similar results were 
obtained by study conducted by Eshghpour M et al 39 
It was also noted that there was statistical significance 
between the Correlation of Winter’s classification and 
age of the patients in the study population similar findings 
was noted in a study conducted by Mahmoud Al-Dajani 
et al 40 . It was also noted that there was no statistical 
significance between Correlation of winter classification 
and tooth number , dissimilar findings were noted in 
a study conducted by Krishna Gopal Bhuju et al 41, 
whereas  similar findings were noted in a study conducted 
by Aveek Mukherji 42. We found that the prevalence 
of mandibular third molar impaction was significantly 
higher in males population in comparison to females. 
This is in contrast with the study of Hashemipour et al 
43,  Quek et al 44  Hugoson and Kugelberg 45  Ma’aita 
and Alwrikat 46 and Kim et al 47.  They reported a gender 
predilection for females. However, Brown et al 48 in 
their study said that  s no sexual predilection gender-
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wise for incidence of mandibular third molar was found 
. The pattern of occurrence of angulation of impacted 
third molars in our study showed that mesioangular 
impaction was the most common.  Our fi ndings are in 
accordance with previous studies who have reported that 
mesioangular impaction was the most prevalent type 
of impaction in the mandibular third molars of African 
American, Singaporean, American, Arabian, and Iranian 
populations 49). We also noted that the most common 

age to be diagnosed to have impaction was between 
20-29 years which was similar to a study conducted by 
Gopal Bhuju et al 41.

The Limitation of the present study included 
Unequal distribution of cases, Ethnic distribution was 
not accessible and Treatment complication was not 
assessed.Future scope of this study will include more 
studies to be conducted to verify results based on 
different populations treatment diffi culty assessment.

FIGURE 1: This graph represents the represents the of distribution of angulation of impacted  mandibular 
3rd molar based on Winter’s classifi cation (x-axis represents Winter’s classifi cation , y axis represents 

frequency of distribution of patients in percentage) where blue represents distoangular angulation, green 
represents horizontal angulation and grey represents mesioangular angulation and purple represents 

vertical angulation . The graph shows that about 42.16% of the population had mesioangular angulation of 
impacted 3rd molar, 34.48% had horizontal angulation, 14.26% had distoangular angulation and 9.091% 

had vertical angulation. It can be inferred that the most common angulation noticed was Mesioangular 
angulation  
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FIGURE 2: This graph represents the  distribution of patients with impacted mandibular 3rd molars  based 
on age (x-axis;  age , y axis: percentage) where blue represents age group 17-20 years , green represents age 

group 20-29 years,  grey represents age group 30-39 years, purple represents age group 40-49 years and 
orange represents age group 50-59 years . The graph shows that the(54.55% of the study population belong 

to the age group of 20-29 years , f( 29.05% belong to the age group of 30-39 years , 7.680% belong to the 
age group of 40-49 years , 6.583% belong to the age group of 17-20 years  and 2.038 belong to the age group 
of 17-20 years. It was noted that the most common age group where  impacted mandibular 3rd molar was 

present was in the age group of 20-29 years. 

FIGURE 3: This graph represents the  distribution of patients with impacted mandibular third molar based 
on tooth number  (x-axis; tooth number , y axis: percentage) where blue represents tooth number 38 years 
and  green represents tooth number 48.  The graph shows that about 54.86% of the patients had impacted 

teeth in  38 and 45.14% had impacted teeth in 48. It was noted  that the most common impacted mandibular 
teeth was 38. 
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FIGURE 4:   This pie chart represents the  distribution of patients with impacted mandibular third molar based on gender  
where blue represents female patients and  green represents male patients.  The chart shows that  58.36% were male patients 

and 41.64% were female patients. It can be inferred that the mandibular impacted 3rd molar was more commonly seen in 
males than in females. 

FIGURE 5 : This bar chart represents the correlation between  Winter’s classifi cation and gender of 
patients. X-axis represents Winter’s classifi cation , Y-axis represents frequency of distribution of cases 

based on gender where blue represents female and green represents male.Chi- square test was done and 
association was found to be statistically signifi cant . Pearson’s Chi-square value:12.658, DF: 3, P value - 

0.005 (p<0.05) hence statistically signifi cant , showing  that mesioangular angulation was most commonly 
associated with males. 
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FIGURE 6: This graph represents the correlation of the Winter’s classifi cation and age of patients.  X-axis 
represents Winter’s classifi cation , Y-axis represents frequency of distribution of cases based on age) where 

blue represents age group 17-20 years and green represents age group 20-29 years, grey represents 30-39 
years , purple represents age group 40-49 years and yellow represents 50-59 years. Chi- square test was 

performed and association was found to be statistically signifi cant .  Pearson’s Chi-square value:30.496, DF: 
12, p value - 0.002 (<0.05) hence statistically signifi cant , showing  that mesioangular angulation was most 

commonly associated with patients in the age group of  20-29. 
  

FIGURE 7: This graph represents the correlation of the Winter’s classifi cation and tooth number .  X-axis 
represents Winter’s classifi cation , Y-axis represents frequency of distribution of cases based on tooth 

number) where blue represents  tooth number 38 and green represents tooth number 48 , Chi- square test 
was performed and association was found to be statistically insignifi cant. Pearson’s Chi-square value: 6.513, 
DF: 3, P value - 0.089 (>0.05) hence not  statistically signifi cant , showing that there is no association present 

between Winter’s classifi cation of angulation mandibular 3rd molar and tooth number. 
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 Conclusion

Within the limitation of the present study, 
Correlation between tooth angulation and age, sex  was 
found to be statistically significant, similar findings were 
also noted in studies done in other populations. These 
studies will be helpful in optimising treatment for a 
specific population.Further studies to be conducted to 
assess the treatment difficulty and option for impacted 
teeth.  
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Abstract
Dry socket is a most commonly seen complication of extraction. Dry socket is also known as  fibrinolytic 
osteitis. It is an inflammation of the alveolar bone around the extracted tooth and characterized by severe 
pain, breakdown of clot formed in the socket results in the socket empty. The main causes of dry socket 
is due to increased local fibrinolysis which leads to breakdown of clot. The aim of the present study is to 
evaluate the incidence of dry socket after extraction done in private college and hospital. We reviewed 
patient records and analysed the data of 86000 patients between June 2019 and March 2020. In that, a total 
of 1300 patients performed extraction. Out of the total population 0.5% has a complaint of dry socket. The 
study was done in a private dental college and hospital. Data envy about dry socket. Excel tabulation is done 
and statistics is done using SPSS software. Approval of the ethical committee was taken before the start of 
the study. A total of 1300 extractions were done in private dental college and hospital. The overall frequency 
of dry socket was 0.5%. Incidence of dry socket among females(50%) is higher than the male (44.4%). 
Incidence of dry socket with smoking is more than non-smoking. Patients age, gender, reason for extraction, 
onset of symptoms, tooth number, and treatment given play no role in the occurrence of dry socket. Surgical 
trauma and smoking are the major factors in the occurrence of dry socket. High incidence of dry socket 
is seen in mandibular molars than the maxillary molars. Treatment with zinc oxide eugenol dressing and 
irrigation of socket is the most common dry socket management technique. Thus the incidence of dry socket 
after extraction done in private college and hospital is estimated. 

Keywords: Dry socket, fibrinolytic osteitis, extraction, wound healing, irrigation of socket, ZOE pellets

Introduction

The postoperative complications following the 
extraction of a third molar is a condition called dry 
socket18,19. Irrigation removes the debris and bacteria 
from the denuded bone in the dry socket and use of 
powdered sodium perborate, heated saline solution, 
cotton gauze with iodoform can also be done. The 
prescription of codeine and irrigation with a concentrated  
solution of sodium perborate is a Home instruction 
for maintenance of proper oral hygiene. Dry socket 
is the most common surgical complication following 
extraction of grossly decayed, impacted and decayed 
teeth. Dry socket is caused due to reduction of blood clot 
and exposure of alveolar bone. It is most commonly seen 
in the mandibular third molars. Many factors result in a 

dry socket. Factors like-low level of experience. Gender, 
preoperative infections, use of oral contraceptives 
in women, smoking and use of local anesthesia with 
vasoconstrictor 1,2,3,4.

Although dry socket is a self limited complication 
after extraction of tooth.dry socket is also known as a 
fibrinolytic osteitis. The incidence of dry socket is more 
commonly seen in mandibles than the maxilla occurring 
upto 10 times more often for molars compared with 
maxillary molars5,6. The reason is because of the dense 
bone7. Dry socket clinically characterised by a severe 
throbbing pain, halitosis8, foul odour9, difficulty in 
opening of mouth and greyish look. Dry socket may also 
be caused due to extraction of tooth after antiplatelet 
therapy10.Every procedure may result in some level of 
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postoperative bleeding and inflammation, which may 
result in dry socket complication11. The treatment of dry 
socket depends on each professional experience mainly 
due to etiology12. Most commonly seen management of 
dry socket are  irrigation of socket, zinc oxide eugenol 
pellet is placed, wound debridement done using betadine 
saline14, socket irrigated15with betadine saline13. 0.2% 
chlorhexidine gel16and a eugenol-based paste is a control 
group on the postoperative incidence of dry socket in 
patients having third molars extracted17 and gentle warm 
saline rinses help in the healing of the dry socket20,21,22,23 
. Placement of medicated dressing is suggested as 
surgical intervention due to the occurrence of local 
complications24. The removal of sutures with saline 
solution under local anesthesia before the application of 
a medicated dressing which contains zinc oxide eugenol 
mixed into a semisolid consistency applied to an iodoform 
ribbon gauze 25,26,27,. Medicated dressings commonly 
used are antibacterials agents, topical anesthetics28 and 
obtudents like ZOE cotton pellets29, dentalone, bismuth 
subnitrate and iodoform paste (BIPP) and lidocaine 
ointment. Therefore preventive is more effective in dry 
socket 30,31. Indication of risk factors and eliminating 
them along the pharmacological prophylaxis32resulted 
in reduced incidence of dry socket33 Recently literature 
has become very sparse on  this condition. The aim of 
study is to evaluate the incidence of dry socket after 
extraction done at private colleges and hospitals.

Materials and Methods

The study was done in private dental colleges and 
hospitals, chennai india. We reviewed patient records 
and analysed the data of 86000 patients between 
June 2019 and March 2020. These datas were cross 
verified with photographs. Total sample data was 20 
and minimized by inclusion of all available data. Both 
internal and external validity is available. Data collected 
with following parameters like age, gender, smoking 
habits, reason for extraction, sign and symptoms, tooth 
number and treatment given. Approval of the ethical 
committee was taken before the start of the study.

Records of total number of patients were studied 
who underwent extraction between june 2019-february 
2020. There were both male patients as well as female 
patients. Information regarding reason for extraction, 
onset of system, management given and its outcome 

were analysed. Data were analysed using SPSS statistical 
software. Data analysis done using chi-square test. p 
value was set as 0.05 as level of significance.

Results and Discussion

Out of the total number of extraction done, only 
0.5% of patients were found with an incidence of dry 
socket. There were male(44.4%) and female (50%). 
Age of patients ranged from 20-40 years (27.9%), 41-
60 years (34%), 61-75 years(27.9%). A total of 20 
patients, among those smokers are 3 patients(11.8%) 
and non smokers(88.2%). The proportion of smokers 
was noticeably higher in the male than the female. 
The most common reason for the extraction is grossly 
decayed tooth(29.4%), poor prognosis with furcation 
involved(29.4%), other reasons were impacted tooth 
(5.9%), root stump(23.5%), dental caries with chronic 
pulpitis(11.8%). Mandibular teeth are most commonly 
extracted and result in dry socket complications(54.6%-
mandibular teeth). All patients undergo dry socket 
management, most commonly done treatment is 
a placement of zinc oxide eugenol pellet in the 
socket(29.4%), irrigation of socket(11.8%), wound 
debridement(5.9%), socket irrigation with betadine 
saline(11.8%). Prevalence of dry socket, the overall 
incidence of dry socket was 0.5%(20 dry socket, 1300 
extractions)(Graph 1). Association of smoking habits 
and gender. Incidence of dry socket in male is (44.4%) 
and females is (50.0%)females are more prone to dry 
socket than the male. This difference was statistically 
not significant (P>0.05)(Graph 2). Association of 
gender with dry socket and reason for extraction. 
More commonly patients above 40 years underwent 
extractions. Most common cause of dry socket is due to 
grossly decayed teeth (29.4%). This difference was found 
to be statistically not significant (P>0.05)(Graph3).

Dry socket is an important clinical complication 
after extraction. It is characterised by severe throbbing 
pain after 2 to 3 days of extraction34. The main causes 
of dry socket is due to increased local fibrinolysis which 
leads to breakdown of clot. Since the formation of blood 
clots is an important part of healing, when the healing of 
the extraction site is disrupted this leads to a condition 
called as dry socket. Although there are risk factors 
that result in a dental patient’s to the formation of a dry 
socket, knowing who will actually develop one is totally 
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unpredictable. Dentists should give proper advice after 
extraction of the tooth.

The study performed by Al khateeb et al in 19917and 
vezeau PJ et al in 200035, stated female has a high chance 
of dry socket than the male - this study coincide with 
our study where results showing females(50.0%) higher 
that the males(44.4%) the possible reason is women who 
take birth control pills may be at a greater risk for getting 
dry sockets. Prevalence of dry socket highest to be in 
fourth and fifth decades with a peak incidence of 41-
60 years. This study coincided with Oginni FO et al in 
200336, stated - females were more prone to dry socket 
with the age group of middle adolescence. The possible 
explanation of this difference in age group is presence of 
well developed alveolar37one and relative infrequency 
of periodontal disease38. The Most common causes for 
extraction of teeth are due to grossly decayed.29. The 
reason is due to various microbial infections which lead 
to dry sockets. Dental caries with chronic periodontitis 
are also a commonest indication for extraction. Indication 
for extraction was not stated in 13% of the cases and this 
was probably due to the fact that it was one main tooth 
that was causing severe pain. Such pains commonly seen 
in acute pulpitis or irreversible pulpitis. Most common 
tooth to be extracted is mandibular molars, This result 
coincides with the Chaudhary M et al n 2012, stated-
mandibular third molar most commonly affected and 
possible reasons could be difficulty of extraction was 
significantly associated with the development of dry 
socket39.

In our study results show smokers are more prone 
to dry sockets than non-smokers. Field EA et al in 
1985, have shown that smokers are more likely to get 
a dry socket as compared to non smokers. The possible 
reason is when the person smokes-sucking action 
creates which disrupts or dislodge the blood clot that 
has formed at the tooth sockets. The carbon monoxide 
that enters bloodstreams when they smoke limits the 
amount of oxygen to the site of healing tissues. Nicotine 
interferes with the normal healing process. Prevalence 

of dry socket can be managed by a proper dry socket 
management and zinc oxide eugenol pellet(29.4%), this 
finding was acceptable with Bowe D c et al on 200740, 
he concluded that the dry socket can be managed by 
using a zinc oxide eugenol pellet41. But according to 
modern trends and recent strategy in private colleges and 
hospitals only less number of patients were found to be 
developed with dry sockets out of the total number of 
extractions. Limitation of our  study was that some data 
were unclear of certain reporting parameters, such data 
were not considered and it is a unicentered study. Reason 
for minimal dry socket complication in private college 
is due to Good Quality of treatment, proper oral health 
education, insisting the patients to follow up the post 
operative instructions promptly and most importantly 
best method of sterilisation technique. Dry socket was 
seen in patients after extraction of grossly decayed teeth 
as well as mandibular teeth due to multifactorial reasons.

Graph 1: Pie chart showing the percentage of 
dry socket from the total number of extraction. 

Patient complaints of dry socket are represented in 
green colour and total numbers of extraction are 
represented in blue colour. Very less number of 

patients complaints of dry socket after extraction is 
done.
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Graph 2: Bar graph showing the association of gender and smoking habits who had complaints of dry 
sockets. Y-axis shows smoking habits and X-axis shows prevalence of smoking habits among male and 
females with dry sockets. Blue color represents male and red colour represents females. The incidence 

of smoking habits in male is higher than in females. From the graph, it is evident that dry sockets have a 
male predilection. However, this is statistically not signifi cant. Chi-square test;p-value-0.110; (p>0.05)- not 

signifi cant 

Graph 3 : Bar graph showing the association of gender and reason for extraction. Y-axis shows percentage 
of age of the patients and X-axis shows reason for extraction of tooth among male and female patients. Blue 
color represents extraction due to root stump,red color represents extraction due to impacted tooth, green 
color represents extraction due to poor prognosis, orange color represents extraction due to poor prognosis 

with furcation involved and yellow color represents extraction due to dental caries with chronic pulpitis. 
Most common cause of extraction is mainly due to grossly decayed teeth and dental caries with chronic 

pulpitis. Males are more affected than the females. However, this is statistically not signifi cant. Chi-square 
test;p-value-0.464; (p>0.05)-not signifi cant 
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Conclusion

Our study shows that incidence of only 0.5% of 
patients undergoing extraction have got dry socket 
conditions at private college and hospital. High incidence 
of dry socket is seen in mandibular molars than the 
maxillary molars. Thus the incidence of dry socket 
after extraction done in private college and hospital is 
estimated.
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Abstract
Splints are routinely used for occlusal force dissipation from the long axis of periodontally compromised teeth 
towards adjacent healthy teeth. This process causes forces generated from traumatic occlusion to be separated 
from underlying periodontium favouring  regeneration of lost tissue. Splinting periodontally compromised 
teeth together causes the redistribution and redirection of functional and parafunctional forces to bring them 
within tolerance of the supporting tissue and to reduce mobility. However the common drawback of using  
splints include the lifespan of the splint without periodic modifications. The present study tries to relate 
the reduction of mobility in periodontitis cases from grade II to grade I using different splinting materials 
and the lifespan of the same. The present study was a single centered retrospective university based design, 
using patient records of Saveetha dental college, from 1st June 2019 till 1st March 2020 . The included 
patients were individuals with generalised/ localised chronic periodontitis,  who had undergone non surgical 
periodontal therapy along with the use of provisional splints.The parameters assessed for  two hundred and 
fifty eight patients included in the present study was longevity/lifespan of splints and the reduction in the 
degree of mobility. Our observations revealed that stainless steel wire composite splints were used 1.96 time 
more frequently than mesh reinforced composite splints, reduced grade II mobility to grade I mobility in 
teeth affected by periodontitis to a greater than composite resin wire mesh.(p<0.05). Within the limits of this 
study splints were found to reduce mobility as an adjunct to periodontal therapy from grade II mobility to 
grade I mobility while using stainless steel wire composite resin splints among age groups of 20-40 years 
with a lifespan of 6 months 24% of the time .

Keywords- attachment loss, composite resins, longevity, periodontitis, periodontal splints
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Introduction

Periodontal disease is of a chronic inflammatory 
nature characterized by gingival inflammation, loss of 
connective tissue attachment and destruction of alveolar 

bone. Progressive attachment loss around involved teeth 
eventually results in the increased mobility.1,2 Increased 
tooth mobility adversely affects functions , aesthetics 
and patient comfort. Clinical management of such 
periodontally compromised teeth creates a dilemma in 
the operators hands to splint teeth or extraction followed 
by the use of dental prosthesis. 

Periodontal literature suggests the prime reason for 
using splints includes primary or secondary trauma from 
occlusion, progressive mobility, migration or drifting 
due to periapical lesions.3 Splinting is defined as the 
process of joining of two or more teeth into a rigid unit by 
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means of a fixed or removable restorative device.4 There 
are several types of splint and the choice of splint to be 
used depends upon the severity of mobility, the stage of 
treatment involved, and the anticipated outcomes. The 
types of splints can be broadly classified into removable-
external, fixed- internal, cast metal resin bonded fixed 
partial dentures, combined splints with a fixed and 
removable component and endodontic splints. The 
materials commonly used include ligature wire, enamel 
bonded material like composite resin, welded bands, 
continuous clasps and night guards. 5 The objectives of 
splinting include the ability to provide occlusal rests, 
redirect occlusal forces, preserve the integrity of arch, 
stabilization of mobile teeth during surgery, prevent 
extrusion of unsupported teeth and most importantly to 
improve patient comfort around teeth. 6,7 Splinting is 
used routinely in both periodontal as well as restorative 
dentistry as a provisional means of managing mobility 
while simultaneously attempting to reduce its underlying 
cause.

Studies done by Clement Azodo showed an increase 
in the number of newly splinted cases in attempts 
of favouring regeneration for future periodontal and 
restorative dentistry using newer materials such as growth 
factors, plasma rich in growth factors, platelet rich fibrin 
and a future role of stem cells in regenerative therapy 
.8–14Considerable advances in the field of diagnosis of 
periodontal disease has also occurred adding a molecular 
biology as a factor to prior microbiological evidence 
alone.15,16Conventional research done on this topic 
usually involves case reports and case series justifying 
newer methods of splinting and aesthetic splints to 
retain teeth. 17,18 Periodontal literature has fewer clinical 
studies comparing different types of splints however 
studies assessing the longevity of splints justified their 
findings using a sample of 39 patients with 162 teeth 
and 57 patients with 227 teeth.19,20 Considering the only 
source of comparison of clinical benefits from splints 
is not in the form of clinical trial with randomization it 
creates a large void in literature in terms of comparative 
benefits of different splints. The lack of such studies also 
creates difference in opinion in the usage of splints all 
together.

Thus the aim of this study was to compare two 
different modalities of splinting (stainless steel wire 
reinforced composite resin splints and composite resin 

mesh splints) and the clinical scenarios where they had 
maximal lifespan without modification and reduction of 
mobility compared to demographic data over a period of 
6 months.

Methodology

The current study was performed as a single 
centered retrospective university based design, using 
patient records of Saveetha dental college and hospital 
in Chennai from 1st June 2019 till 1st March 2020. 
Data was screened by two blinded investigators, where 
inter-examiner agreement was reached prior to inclusion 
of individuals into the study. The segregation of data 
was initiated after ethical approval from Saveetha 
university scientific review board.The included patients 
were individuals with generalised/ localised chronic 
periodontitis (chronic periodontitis diagnosed as per 
criteria of Armitage classification of periodontal diseases 
1999). These patients had undergone non surgical 
periodontal therapy followed by splinting. 

Individuals excluded from this study were based on 
(i)pregnancy or lactating mothers(ii) patients currently 
smoking (iii) patients with uncontrolled systemic 
diseases (iv) Incomplete data collection in terms of 
radiographic /periodontal status or broken appointments 
(v)Aggressive periodontitis as per Armitage classification 
of periodontal diseases 1999.

  A total of two hundred and fifty eight  patients 
were categorized into two groups based on the use of 
stainless steel wire composite splints and the other 
using Composite resin reinforced splints.Among these 
patients 211 cases were treated using stainless steel wire 
composite resin mesh and 47 cases were treated using 
composite resin mesh splints.

Age groups of patients included were subdivided for 
analysis and interpretation into group A (21-40 years) 
and groups B (41-60 years). Similarly the longevity of 
the splints were assessed over a period of 6 months and 
individuals included were subdivided into subgroups 
based on lifespan of 1 month, lifespan of 3 months and 
lifespan of 6 months. 

The parameters assessed in this study included 
longevity/lifespan of splints and reduction in grade of 
grade II to grade I mobility as per Miller`s tooth mobility 
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index on subsequent review appointments recorded in 
the clinicians notes.

Statistical Analysis

Statistical package for social sciences version 23, 
software from the University of Stanford ( Norman 
H. Nie, C. Hadlai, Hull and Dale H) was used for all 
statistical analysis of the present study.Chi square test was 
used to assess statistical significance which was found to 
be significant while comparing the reduction in grade of 
tooth mobility using stainless steel wire composite resin 
splints (p<0.05).(graph 1)The association between type 
of splint used and lifespan of the splint was also found to 
be statistically significant.(graph 2)

Results & Discussion

In the present study we observed that a total of two 
hundred and fifty eight cases were reviewed. Among 
these  subjects, 211 were treated using stainless steel 
wire composite splints while remaining 47 were treated 
with composite resin mesh splints. (Table 1, Graph 1) 
Stainless steel wire composite splints were used 1.96 
times more frequently than mesh reinforced composite 
splints.(Table 2) A total of 63 cases among 211 stainless 
steel wire composite splints had a lifespan of 6 months 
while 21 among 47 composite resin reinforced mesh 
splints cases had a longevity of 6 months.(Table 1,Graph 
1)There was reduction in the grade of mobility using 
stainless steel wire composite resin splints in 85 cases 
and 12 cases in composite mesh reinforced splints.(Table 
1) In the remaining cases it was found that no reduction 
in the degree of mobility was seen in 126 out of 211 
cases using stainless steel wire composite resin splints 
and 35 out of 47 composite resin reinforced composite 
resin mesh splints.(Table 1) Similarly longevity of the 
splint for upto 3 months was seen in 160 cases between 
the age groups of 20 to 40 years, while 66 cases had a 
survival rate of splints for upto 6 months between the 
age group of 41-60 years.(Table 1, Graph 2) Stainless 
steel wire composite splints reduced grade II mobility 
to grade I mobility in teeth affected by periodontitis to 
a greater extent as compared to composite resin wire 
mesh.(p<0.05) (Table 1) 

Observations obtained from the present study 
showed a higher tendency of reduction of grade II 
mobility to grade I mobility in periodontitis patients 

where stainless steel wire composite resin mesh over 
a period of 6 months.(Graph 1) It was also observed 
that Reduction of tooth mobility from Miller`s grade II 
mobility to grade I mobility was seen 1.578 times more 
frequently after using splints.(Table 2) Similar findings 
were seen by Forsberg and Hagglund in 1958, where 
reduced mobility was seen after splinting upto 90 days 
using stainless steel wire composite resin splints.21

Goldberg on the other hand performed 
measurements on 10 patients using modified muhlemann 
periodontometer (custom instrument patented by Dr. 
Goldberg) to assess mobility after scaling and root 
planing. His results revealed 25% decreased mobility 
immediately after scaling and root planing, while there 
was a decrease of 40-50% within 3 months, 50% within 
6 months of occlusal adjustments.22 Rateitschak et al 
suggested that additional incorporation of splints or 
orthodontic appliances increased mobility in the first 
month followed by a gradual decrease after 2-3 years.23

Studies comparing splint materials and thickness 
on tooth mobility have shown significantly less tooth 
mobility with direct composite splints and no difference 
between stainless steel wire composite splints and nylon 
based splints.24,25 A possible explanation for these 
findings obtained could be due to custom manipulation 
of stainless steel wire along buccal contour of teeth while 
composite resin mesh splints on the other hand may set 
without appropriate adaptation to tooth surface leaving 
voids conventionally filled with flowable composite resin 
acting as a weak link in splints. A consensus based on 
available literature can be summarised as splinting done 
provisionally while treating the underlying periodontal 
cause for tooth mobility. The available literature also 
suggests stainless steel wire composite resin splints 
reduce mobility to a greater extent than composite 
resin mesh splints but is used less frequently due to 
unaesthetic appearance. A similar explanation was given 
by Lindhe and Nyman in 1975 stating tooth mobility 
with splints remained unaltered or slightly reduced 
only after periodontal therapy was done for periodontal 
pockets.26,27However since the advent of subperiosteal 
implants in comprehensive treatment plans,the use of 
splints have been questioned as an unnecessary additional 
load on periodontally compromised teeth abutment 
teeth.28 Splints and removable prosthesis are kept as a 
last alternative in case of proximity to vital structures 
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such as arteries and nerves aside from aesthetics.29,30

Splinting does not completely eliminate occlusal 
stress , functional stimuli exerted in the long axis of 
the teeth supply functional stimulation.31 The function 
of a splint is to distribute and redirect functional and 
parafunctional forces to bring them within tolerance of 
the supporting tissue and to reduce mobility.5

Limitations of the present study include lack of 
correlation of the severity of periodontitis and extent 
of bone regeneration resulting in reduction of mobility 
in periodontitis patients from grade II to grade I. No 
biomarkers were used to assess extent of healing and 

inflammation in periodontal tissue such as fibroblast 
growth factor 2, endothelin-1, cytokines.32–35

Future scope in the present study are towards newer 
techniques in splinting teeth or newer biomaterials such 
as quartz, nylon, ethylene fiber which can be used as a 
substitute with both mechanical properties and aesthetics 
related to composite resin.36–38 Longitudinal clinical 
trials with standardised treatments like scaling alone, 
scaling and root planing alone with and without the use 
of splints are required to confirm their role in periodontal 
therapy and not just as an adjunct to conventional 
periodontal therapy.

Legends:

Age groups
Lifespan of 1  

 month without 
modifications

 Lifespan of 3   
  months without  

modifications

Lifespan of  6  
 months without 

modification
 Total

                20 - 40 
years               14             160            18             192

              41-60 years                0              0            66              66

         Total               14             160            84              258

Type of splint

               Wire 
composite  

            splint
             8              140              63                 211        

                 Mesh 
composite 
         splint

              6           20              21                  47

Mobility

Type of Splint
Reduction in Grade 

II mobility to Grade I 
mobility

No Reduction in 
mobility Total

Wire composite  
 splint

              85                126                  211

Mesh composite 
splint

              12                   35                   47

TABLE 1- Tabulation of all Descriptive data collected from the study based on age of the patient and lifespan 
of the splint, type of splints and age groups of patients, type of splint and reduction of mobility.
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Feature 
Value

95% Confidence Interval

Lower Upper

Odds ratio for type of splint  (stainless 
steel wire composite splint/ mesh 

reinforced composite splint)
1.968 0.966 4.006

For the cohort of Reduction in grade II 
tooth mobility to grade I tooth mobility 

using splints
1.578 0.943 2.641

For the cohort of No reduction in tooth 
mobility using splints 0.802 0.656

0.980

Table 2- Odds ratio calculated for independent findings; Stainless steel wire composite splints are used 1.968 
times more frequently then mesh reinforced composite splints; Reduction of tooth mobility from Miller`s grade II 
mobility to grade I mobility is seen 1.578 times more frequently after using splints; No reduction in Millers mobility 
is seen 0.802 times after using splints.

Graph 1- Bar graph illustrates reduction of mobility and type of splint used in the present study, where 
X-axis denotes type of splint used to treat patients namely stainless steel wire composite splints and mesh 

reinforced composite splints; Y axis denotes number of patients treated with splinting; Blue colour in 
legends denotes cases with reduction of Miller`s grade II tooth mobility to grade I tooth mobility  while 

green colour denotes no reduction in tooth mobility. Chi square test was used and the association between 
type of splint and reduction of mobility was found to be statistically significant. (X2 value 3.56, p value 

0.041(p<0.05)). The reduction in tooth mobility was higher in the patients where stainless steel wire 
composite was used than composite reinforced mesh type of splints. 
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Graph 2-  Bar graph illustrates the type of splint used and lifespan of splints without modification at 
different periods of time. X-axis denotes type of splint used to treat patients namely stainless steel wire 

composite splints and mesh reinforced composite splints; Y axis denotes number of patients treated with 
splinting; Blue colour in legends denotes cases where the splint was modified less than 1 month after 

fabrication, green denotes cases where the splint was modified within 3 month of fabrication, red denotes 
cases where the splint was modified within 6 months of fabrication. Chi square test was used and the 

association between type of splint and lifespan of splint without any modifications over 1 month, 3 months 
and 6 months was found to be statistically significant. (X2 value 11.809, p value 0.003(p<0.05)) The longevity 
of the splints for upto 6 months after fabrication without any modification was higher in the stainless steel  

wire composite splints.

Graph 3- Bar graph illustrates age of patients and type of splint used in the present study, where X-axis denotes 
age group of patients from 20-40 years and 41-60 years; Y axis denotes number of patients treated with splinting;Blue 
colour in legends denotes cases where the splint was modified less than 1 month after fabrication, green denotes cases 
where the splint was modified within 3 month of fabrication, red denotes cases where the splint was modified within 
6 months of fabrication. Chi square test was used and the association between age of patients and lifespan of splint 
was found to be statistically significant. (X2 value 189.044, p value 0.00 (p<0.05)). There was a higher lifespan of 
splints among patients belonging to the age group of 41 to 60 years which was highly statistically significant.
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Conclusion

Within the limits of this study splints were found 
to reduce tooth mobility as an adjunct to periodontal 
therapy from grade II mobility to grade I mobility using 
stainless steel wire composite resin splints among age 
groups of 20-40 years with a lifespan of upto 6 months 
24% of the time.
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Abstract
The aim of this study is to determine the incidence of impacted canines in maxillary among the patients 
visiting a Dental College.This study was conducted to assess the incidence, frequency, side and associated 
symptoms of impacted canines in maxillary arch.This study was conducted on a hospital based ,matched 
case - control study among the patients visiting saveetha dental college. Data was collected from record 
management software.700 case sheets were reviewed from the dental treatment records for presence of 
impacted canines from June 2019-March 2020.Final sample size consist of The above mentioned data was 
coded and transferred into a statistical package for social sciences(SPSS) software for statistical analysis.A 
correlation test and chi square analysis was done.The results were recorded.The difference was considered 
statistically significant.Impaction of maxillary canines most commonly occurs in females than in males, 
mostly buccally placed and most commonly in left arch.

Keywords: Impaction,Canines,maxillary arch,Incidence and frequency, gender

Introduction

Impacted tooth is the one that is prevented from 
erupting into the position due to lack of adequate 
spaces,malposition and other impediments.Maxillary 
canines corresponds the most common impacted tooth 
following third molars(1).Dental anxiety and anxiety-
related avoidance of dental care creates significant 
problems for the patients and dental practitioners(2)

The etiology of impacted maxillary canines is still 
unknownTheir occurrence is considerable and its 
frequency increases with other genetically associated 
dental anomalies(3).Notwithstanding the opinions of 
some researchers in favour of an exclusively genetic 
etiology for its occurrence,there are many and various 
reasons for impacted canines(4).The maxillary canines 
are one of the most important teeth in terms of aesthetic 
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and function(5).In dentistry, various treatment procedures 
are done to treat dental problems.(6).Treatment of 
impacted maxillary canine is a common challenge faced 
by dental professionals in daily practice (7).Alignment 
of impacted canines with minimal morbidity of adjacent 
teeth and periodontium is the main challenge being 
faced. Peck et.al.,suggested palatal canine is genetic 
in origin,whereas labial impaction is due to inadequate 
arch space,common in females, with a wide variation 
in different racial population(3).Also similar studies 
have been like Effectiveness of 0.2% chlorhexidine gel 
and a eugenol-based paste on postoperative alveolar 
osteitis in patients having third molars extracted(8), 
assessment  of the    knowledge, awareness,attitude, 
and practices among the  undergraduate dental students 
of our institution regarding biomedical(9), Comparison 
of Pterygomaxillary Dysjunction With Tuberosity 
Separation in Isolated Le Fort I Osteotomies(10). 
Canonical Wnt Pathway Gene Expression and 
Their Clinical Correlation in Oral Squamous Cell 
Carcinoma(11), Patterns and Etiology of Maxillofacial 
Trauma in South India(12),antibiotic  prophylaxis  for  
infective  endocarditis  (IE)  (13), Evaluation of Three-
Dimensional Changes in Pharyngeal Airway Following 
Isolated Lefort One Osteotomy for the Correction of 
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Vertical Maxillary Excess(14).

The aim  of this study is to determine the incidence 
of impacted canines in maxillary among the patients 
visiting for Saveetha Dental College, Chennai.

Materials and Methods

This study was conducted on a hospital based 
,matched case - control study among the patients visiting 
saveetha dental college.Data was collected from record 
management software from June 2019- March 2020.It 
consist of a retrospective analysis of record for up to 800 
patients to reveal any evidence of impacted maxillary 
canines.Presence of impacted canines was evaluated for 
each of the patient.The analysis was done by analysing 
the pre operative photographs and radiographs from 
the record management software.Those collected data 
was entered into Microsoft excel with parameters as 
follows -PID number, Patient Name, Gender,  Age, 
presence of impaction, side of placement, presence of 
any infections or cyst..The above mentioned data was 
coded and transferred into a statistical package for 
social sciences(SPSS) software for statistical analysis.A 
correlation test and chi square analysis was done.The 
results were recorded.The difference was considered 
statistically significant.

Results and Discussion

Among 800 patients, 17 patients had impacted 
maxillary canines, out of which 10 of them were Male 
patients and 7 of them were female patients.On analysing 
the results it can be concluded that there is an increased 
incidence of maxillary canine impaction when compared 
to females.This is in contrary with the other study, 
which suggest the higher incidence of maxillary canine 
impaction in females,than in males.Maxillary canines 
erupt at an average age from 11-12 yrs, erupting earlier 
in females than in males(5).Buccally placed canines are 
more common than palatally placed canines.Buccally 
and palatally placed impacted canines have different 
etiology,where buccally placed canines had sufficient 
place for eruption whereas palatally placed canines had 

insufficient place(5).Almost every patient had unilateral 
impaction,except for one of the patients with bilateral 
impacted teeth.

The diagnosis and localisation of impacted teeth 
is the most important step in management of impacted 
teeth.Surgical exposure and orthodontic alignment was 
chosen for the choice of treatment(4).

There are three types of imaging to specify the 
position of the impacted canines : a retroalveolar x 
ray, occlusal film and three quarters of profile image(6).
Radiographs are required to view impacted canine 
in three dimension.The most common means of 
radiographic localisation currently In use are parallax 
and CBCT.

For the management of impacted canines,usually 
involves five treatment options-No active treatment 
I.e., leave in situ and monitor radiographically for cyst 
formation, Interceptive treatment,surgical exposure, 
orthodontic alignment,surgical repositioning and 
extraction(7).A study has also found diagnosis of ranula 
can be made through clinical characteristics, fine 
needle aspiration and various imaging techniques such 
as Magnetic Resonance Imaging (MRI) or Computed 
Tomography (CT). (15). Pre-operative dental anxiety is 
a major predictor of pain experienced by patients during 
dental extractions. (16).The pain of tooth extraction varies 
among individuals, and each extraction of an individual 
may be quite different. (17).Botulinum,It is the first toxin 
used for therapeutic purposes helps in curing many post 
operative pain(18).A similar study was also conducted  
assess the knowledge, awareness, and attitude of dental 
students toward human immunodeficiency virus/ 
acquired immunodeficiency syndrome (HIV/AIDS) 
patients(19).

The surgical techniques to expose the impacted teeth 
, include open eruption and closed eruption techniques 
(5).A study has evaluated the application of extended 
nasolabial flap versus buccal fat pad graft in the surgical 
management of oral submucous fibrosis(20).
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Figure 1: This Bar graph depicts the frequency distribution of patients’ gender. X axis represents the gender 

of patients and Y axis represents the frequency of patients.58.82% of the patient’s were males(orange) 
and 41.18% of the patients were female patients(green) with impacted canines.Impacted canines are more 

prevalent in males when compared to females.

   
Figure 2: This Bar chart depicts the frequency distribution of side of placement of  impacted canines.X 

axis represents the side of placement of impacted canines and Y axis represents the frequency of patients. 
64.72% of the patients had buccally placed impacted (Orange) canines.35.29% of the patients had labially 

placed impacted canines( Red). Impacted Canines are more common  on the buccal side of the arch.



6150      Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4

       
Figure 3:This Bar chart depicts the frequency distribution of associated cyst/ infections in relation to the 
impacted tooth.X axis represents presence/ absence of any associated infections and Y axis represents the 

frequency of  patients. 5.56% of the patients had impaction associated infection(Orange colour)and 88.89% 
of the patients did not have any associated infection(Green colour). There was no any significant association 

of infection in relation to impacted canines.

    
Figure 4: This Bar chart depicts the frequency distribution of the side of placement of impacted teeth.X axis 

represents the tooth number and Y axis represents the frequency of patients. 47.06% of the patients had 
impacted canines on the right side of maxillary arch(Orange). 52.94% of the patients had impacted canines 
on the left side of the maxillary arch(Green).Impaction of canines more commonly occurs on the left side of 

the arch.
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Figure 5: This Bar chart represents the correlation between side placement of impacted canine and tooth 
number. X axis represents the tooth number and Y axis represents the frequency of patients. Impacted 

canines on the right side of the arch(Orange) and impacted canines on the left side of the arch(Green). On 
the right side of the maxillary arch(13) ,29.4% of the Patients had buccally placed canines and 17.64% of 
the patients had labially placed canines.On left side of the maxillary arch (23), 35.2% of the patients had 
buccally placed canines and 17.64% of the patients had labially placed canines. Chi square analysis was 
done and p value 0.092 ( p >0.05), hence not statistically significant. In males the impacted canines are 

mostly seen on the left side of the arch.

Figure 6: Bar chart representing the correlation between the tooth number and gender distribution of 
patients.X axis represents the gender of patients and Y axis represents the frequency of patients.Impacted 

canines on the right side of the arch(Blue) and impacted canines on the left side of the arch( Red).17.65% of 
males have impaction of canines on the right side of the maxillary arch and 41.8% of the male patients have 
impaction on left side.For female patients 29.41% of the impacted canines is on the right side and 11.76% of 

the impacted canines is on the left side of the arch.
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Conclusion

From the results it can be concluded that impaction 
of maxillary canines most commonly occurs in males 
than in females.It mostly occurs on the buccal side of 
the maxillary arch  and most commonly in the left side 
of arch.Some of the findings of this study is in contrary 
with other similar studies which can be attributed to 
various limitations of the study.
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Abstract
Early or premature loss is defined as the loss of a deciduous tooth before its time of natural exfoliation.The 
disruption in the normal physiological process of deciduous tooth exfoliation and eruption of its successor 
may cause a series of changes in the dental arches ranging from a change in arch length to malocclusion of 
successive teeth. Premature loss of teeth can adversely affect oral health-related quality of life in children 
. The main aim of this study was to investigate the most frequently extracted maxillary primary tooth in 
children aged 1-15 years in Chennai, Tamil Nadu. This retrospective study was conducted among pediatric 
patients who visited the OP of a university teaching hospital in Chennai during the period of June 2019 to 
March 2020. The collected data was then subjected to statistical analysis using Statistical Package for Social 
Science (SPSS). Descriptive statistics and Chi square tests were used. The most frequent age group was 
the 7-12 years age group with  61.5% of the total population. Exodontia was most frequently seen in boys 
with  53.9% of the total population.The most frequently extracted teeth was maxillary first right primary 
molar with 17.8% followed by maxillary first left primary molar with 16.1%.Maxillary central incisors was 
the most frequently extracted teeth in younger age group 1-6 years with right primary maxillary central 
incisor 8.33% and maxillary left primary central incisor 7.95% of total population. Within the limits of the 
study,Most frequently extracted tooth in the maxillary arch was the first primary molar. Exodontia was more 
prevalent in the age group of 7-12 years. The most frequently extracted tooth in the younger age group (1-6 
years) was found to be the central incisors.

Keywords: Maxillary primary teeth; extraction; Children; Dental Caries; Retrospective study

Type of Study: Original Research

Introduction

Oral diseases continue to be a major public health 
concern across the world despite the number of efforts 
being made to improve oral health 1–3. Interestingly, 
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recent reports suggest an increasing prevalence of oral 
diseases; the number of tooth extractions carried out in 
children are alarmingly on the rise. Primary teeth are 
equally important as the permanent teeth.  These teeth 
are functional from the age of 6 months to 12 years 
until their successors start to erupt in the oral cavity 4. 
Deciduous teeth help in mastication, speech, aesthetics 
and also act as a template for the erupting permanent 
teeth to assume a proper position in the dental arch 5. 
Time has come when diagnosis and treatment planning 
must be based on clinical research and not just on the 
basis of convenience, experience or clinical preference 
of clinicians. Even though there are various literature on 
advancements in pediatric endodontic therapy such as 
rotary files to save deciduous teeth, premature loss of 
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teeth still continues to exist 6–12.  

Early or premature loss is defined as the loss of a 
deciduous tooth before its time of natural exfoliation 13. 
The disruption in the normal physiological process of 
deciduous tooth exfoliation and eruption of its successor 
may cause a series of changes in the dental arches 
ranging from a change in arch length to malocclusion 
of successive teeth 14,15. Premature loss of teeth can 
adversely affect oral health-related quality of life in 
children 16. Loss of teeth can affect the nutritional 
intake of a child, thus tooth loss can be considered as 
a good indicator of oral health status of an individual 
or community. It is therefore important to understand 
the most frequently extracted primary tooth and develop 
strategies to prevent it.

Fluoride in optimum quantities can prevent caries 
17–20, and is widely used in preventive dentistry. Many 
studies reveal that dental diseases such as caries, 
periodontal diseases, and trauma remain as the primary 
etiological factors early loss of teeth among all age 
groups which can lead to space loss 13,21–23 . Evidence 
suggests that the most frequently extracted tooth in the 
maxillary arch is the maxillary primary incisor in 2–5 
years age group and first primary molar in 6–15 years age 
group 24. Similar findings have been reported in literature 
suggesting the most frequently extracted tooth to be the 
first primary molar in the mixed dentition period 25. 

 It is believed by many that deciduous teeth need 
no treatment as successor teeth will erupt and may be 
attributed to the fact that the parents lack in knowledge 
and attitude towards dental treatment in deciduous teeth 
26. In order to expedite planning for dental health services 
and to develop strategies against premature tooth loss it is 
important to identify the factors which caused such loss. 
Despite the abundance of studies documenting reasons 
and rates of exodontia of permanent teeth , very little 
literature is available describing the rate of extraction 
of primary teeth in the state of Tamil Nadu, India. In 
order to develop strategies to reduce or prevent primary 
tooth loss, it is important to understand the frequency 
and factors which lead to such loss as reasons may vary 
geographically.

Hence, the main aim of this study was to investigate 
the most frequently extracted maxillary primary tooth in 
children aged 1-15 years in Chennai, Tamil Nadu.

Materials and Methods

Study Setting 

This university hospital-based retrospective study 
was carried out by reviewing the dental records of 
pediatric patients aged 1-15 who had visited a university 
teaching hospital in Chennai. Since this was a university 
hospital setting the large sample size and distribution of 
population contributed a major advantage for this study. 
Data collected was reliable and with evidence. The 
study was conducted after obtaining approval from the 
Institutional Ethical Review Board. Ethical approval no. 
SDC/SIHEC/2020/DIASDATA/0619-0320.

Sampling

Data was reviewed and collected from 86,000 
patient records over a ten months period from June 2019 
to March 2020.  Data of those patients who underwent 
extraction of a primary tooth in the maxillary arch 
were collected. From 6347 children belonging to the 
age group of 0–15 years, patients who had undergone 
extraction of the maxillary primary tooth  under local 
anesthesia or general anesthesia were included in the 
study while those with incomplete hospital records were 
excluded from the study. Cross verification was done 
using photographs and radiographs.

Data Collection

The following patient data were recorded as follows: 
hospital record number, gender, age at which extraction 
was done, radiographic/dental diagnosis and type of the 
maxillary primary tooth extracted and age and date of 
extraction. 

The Total Population of the Study was 1345 patients 
who had undergone extractions in maxillary arch under 
15 years of age. 

Data collected was then exported to Microsoft Excel 
2010. 

Data Analytics

The acquired data was subjected to statistical 
analysis. Microsoft Excel 2010 data spreadsheet was 
used for tabulation of parameters and later exported to 
the Statistical Package for Social Science (SPSS version 
20.0) for Windows. Descriptive statistics was applied to 
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the data and chi-square tests were applied at a level of 
significance of 5% (P < 0.05).

Results and Discussion

The present retrospective study consisted of a sample 
population of 1345 paediatric patients. The collected 
data was subjected to descriptive statistical analysis 
and chi square tests in SPSS to find the frequencies of 
age and gender and bar graphs were charted. Exodontia 
was most frequent in the age group 7-12  years with  
61.5% of the total population (graph 1).Exodontia was 
most frequently seen in boys with  53.9% of the total 
population (graph 2). The most frequently extracted 
teeth was maxillary first right primary molar with 17.8% 
followed by maxillary first left primary molar with 
16.1% (table 1). Maxillary central incisors were the most 
frequently extracted teeth in the younger age group 1-6 
years with right primary maxillary central incisor 8.33% 
and maxillary left primary central incisor 7.95% (graph 
4) (chisquare test; p=0.000).

Premature tooth loss in a selected region or 
population gives us an insight into the knowledge and 
attitude towards oral health. Therefore, It is essential to 
understand the contributory factors such as age, gender 
and frequency of extracted tooth to plan and develop 
effective strategies 27.

Dental records of patients aged between 0 and 15 
years over 1 year period were analyzed in the present 
retrospective study. Statistically significant differences 
were observed in the primary maxillary tooth type 
extracted according to age. A similar observation was 
reported by Alsheneifi and Hughes 22. 

From this study; primary exodontia was more 
frequent in the 7-12 age group with 61.5 %  of total 
population (graph 1). Studies by Bansal M and 
Mukhopadhyay S et al reveal that the majority of the 
population lie in a similar age group, presumably 
because prevalence of mutans Streptococci acquisition 
by infants increases with age leading to caries formation 
and children are more prone to trauma in this active age 
group 28. 

Findings in this study demonstrated a prevalence in 
boys than in girls with 53.9% of the total study sample 
(graph 2) and is  in concordance to findings reported 

by Mukhopadhyay S et al and Cavalcanti AL et al 16,29. 
The reason for such findings may be because of cultural 
differences in Indian society where male priority is 
predominant leading to increased DMFT scores due 
to diet. It was also observed that the most frequently 
extracted teeth in boys and girls was the maxillary right 
primary first molar followed by maxillary left primary 
first molar and maxillary right primary central incisor 
(graph 3).

The most common tooth type extracted in the present 
study was the Maxillary first primary molar, similar to 
the reports of Ahamed et al and Alsheneifi and Hughes 
22. This study found a higher percentage of extraction of 
maxillary primary first molars (Maxillary right primary 
first molar- 17.8% followed by  Maxillary left primary 
first molar- 16.1%) (table 1) similar to findings reported 
by Ahamed et al. and Alamoudi 25,30.This could be due 
to the chronological age difference between first primary 
molar and second primary molar, in addition, the 
success rate of pulp therapy for the primary first molar is 
generally considered to be less while the second primary 
molar is often preserved to maintain space 30.

Maxillary central incisors were the most frequently 
extracted teeth in the younger age group 1-6 years 
with right primary maxillary central incisor 8.33% and 
maxillary left primary central incisor 7.95% (graph 4). 
Similar results were observed in literature reported by 
Zeng L et al and Taiwo et al. This may be postulated to 
be due to the high prevalence of nursing bottle caries in 
anterior tooth in addition to retained incisors and trauma 
31,32. 

Despite the tremendous advances made in prevention 
and management of oral diseases in children, dental 
extraction, the sine qua non of failed preventive efforts, 
continues to be a common occurrence for many children. 
Therefore it is essential to understand the contributory 
factors such as age, gender and frequency of extracted 
teeth to develop effective strategies. 

The results in this study provides an insight into 
primary tooth mortality among Indian children in the 
0-15 age group. The high prevalence of premature loss 
of maxillary primary teeth in children of age group 7-12 
years reflects on the lack of awareness regarding the 
importance of primary teeth among parents. Therefore, 
there is a need to initiate pediatric oral health programs, 
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effective school and community dental programs throughout India to create awareness about premature loss of teeth 
and its infl uence on the oral health of children.

Limitations of the study includes that it is a retrospective study and therefore cannot be  generalised to a larger 
population. Subjects were not available for direct examination.

Graphs and Tables:

Tooth number. 
(FDI SYSTEM) 

Frequency Percent

51 164 12.2%

52 92 6.8%

53 61 4.5%

54 240 17.8%

55 147 10.9%

61 159 11.8%

62 89 6.6%

63 49 3.6%

64 217 16.1%

65 127 9.4%

Table 1: Table depicting the frequency and percentage of extracted maxillary primary teeth. The most frequently 
extracted teeth (teeth number in FDI system) was maxillary fi rst right primary molar with 17.8% followed by 

maxillary fi rst left primary molar with 16.1%.

Graph 1: Age distribution of children who underwent extraction. It was noted as 0-3 age group: 4.2%, 4-6 
age group :29%, 7-12 age group: 61.5% and 13-15 age group: 5.4%. X-axis represents the age group and 

the y-axis represents the percentage of patients. Exodontia was most frequent in age group 7-12  years with  
61.5% of the total population.



6158      Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4

Graph 2:  Gender distribution of children who underwent extraction. Distribution was  53.9% boys and 
46.1% girls.X-axis represents the gender and the y-axis represents the percentage of patients. Exodontia was 

most frequently seen in boys with  53.9% of the total population.

Graph 3: Bar graph depicting association between individual tooth extracted and gender. X-axis represents 
the individual teeth extracted in the FDI system of notation with gender in the X cluster and Y-axis 

represents the number of children who underwent extractions.Blue colour denotes boys and green colour 
denotes girls. Chi-square test was done and the association was found to be statistically not signifi cant. 

Pearson chi square value:6.344; df: 9; p value: 0.705 (<0.05), hence statistically not signifi cant proving there 
was no signifi cant association between individual teeth extracted and gender. However, it was noticed that 
the most frequently extracted teeth in boys and girls were the maxillary right primary fi rst molar followed 

by maxillary left primary fi rst molar and maxillary right primary central incisor.
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Graph 4: Bar graph depicting association between individual tooth extracted and age group. X-axis 
represents the age group with tooth number in the X cluster in the FDI system of notation and Y-axis 

represents the number of individual teeth that were extracted. Chi-square test was done and the association 
was found to be statistically signifi cant. Pearson chi square value:402.724; df: 27; p value: 0.00 (<0.05), 

hence statistically signifi cant, proving that there was an association with age and individual tooth extracted. 
The most frequently extracted tooth  was maxillary right fi rst primary molar followed by maxillary  left fi rst 

primary molar and maximum number of extractions were observed in the age group of 7-12 years. 

 Conclusion 

Within the limits of the study, Most frequently 
extracted tooth in the maxillary arch was the fi rst primary 
molar,maxillary exodontia was most prevalent in the age 
group of 7-12 years. The most frequently extracted tooth 
in the younger age group (1-6 years) was found to be the 
central incisors.
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Abstract
India is the sixth biggest country by area and is the second-most populous country. Factors contributing to 
the steady rise in prevalence of oral disease include poor oral health awareness and practice among fellow 
people. Oral health knowledge is considered to be an essential prerequisite for health-related behavior, 
although only a weak association exists between knowledge and behavior. Keeping a healthy oral profile 
requires joint efforts from the dentist as well as the patient himself. The study aims to analyze knowledge 
and awareness of oral hygiene and practice among the general population A descriptive cross sectional 
survey was conducted among 100 patients, visiting a private dental institution, Chennai, through a self 
administered questionnaire. The responses were collected, tabulated in excel sheet and analysed using SPSS 
software. 97% of the participants were using brush with hard bristles. 81% changed their toothbrush. 40% 
of the subjects visited a dentist when they were in pain. This shows very less care about oral hygiene which 
leads to the future undesirable outcome. This study concludes that there is an urgent need for comprehensive 
educational programs to promote good oral hygiene and impart education about oral hygiene practices. 

Keywords: Oral hygiene; oral health; awareness; oral profile;oral hygiene, Knowledge 
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Introduction
Oral disease is a major public health concern 

owing to their high prevalence and their effects on the 
individual’s quality of life (1). The possible etiological 
factors leading to these oral diseases, developmental 
problems, poor oral hygiene, and traumatic incidents.
(2),(3) Oral hygiene behavior and oral health care regimens 
should be positively reinforced. Lack of knowledge is one 
of the reasons for the lacunae in following oral hygiene 
practices. Keeping a healthy oral profile requires joint 
efforts from the dentist as well as the patient himself. 
One of the most important factors that decide the dental 
health of a population is the outlook of its people toward 
their dentition 

We keep reading about studies done to judge the 
oral health and oral hygiene practices at so many places 
scattered all across the globe to know about how much 
the people are aware of the knowledge and awareness of 
oral hygiene and how they are practicing oral hygiene. 
Furthermore, even the people living in cities, despite 
having easy access to dental care, fall prey to dental 

diseases due to their negligence in dietary habits and 
an unhealthy lifestyle (4). Globally, with increasing age 
there is also an associated increase in the calculus among 
children and adolescents. Oral hygiene maintenance 
may be a totally ignored practice in people of the low 
socioeconomic class of developing countries. Good 
oral hygiene is the foundation of a healthy mouth and 
prevents 80% of all dental problems. Primary prevention 
through tooth brushing has paramount importance in the 
prevention of dental health problems.

One of the most important factors that decide the 
dental health of a population is the outlook of its people 
toward their dentition (5), Keeping a healthy oral profile 
requires joint efforts from the dentist as well as the patient 
himself which works in joint venture of both dentists. 
Previously our team had conducted numerous original 
studies (6–13) and surveys (14–20) over the past 5 years. 
Now we are focussing on epidemiological surveys. The 
idea for this survey stemmed from the current interest 
in our community. Therefore the study aims to analyze 
knowledge and awareness of oral hygiene and practice 
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among the general population. 

Materials and Methods
Study Design:

A cross sectional study was conducted among 100 
participants. A simple random sampling was used to 
select the study participants. 

Ethical Considerations: 

Returning the filled questionnaire was considered 
as implicit consent with no need for signing a written 
consent. Ethical approval for the study is obtained from 
the Institutional Review Board (IRB) . 

Study Method:

Self administered questionnaire of 13 close ended 
questions was prepared and it was distributed among 
undergraduate dental college students of private dental 
institutions through online survey forms “google 
forms”. The collected data were checked regularly 
for clarity, competence, consistency, accuracy and 
validity. Demographic details were also included in the 
questionnaire. 

Statistical Analysis
Data was analysed with SPSS. Descriptive statistics 

as number and percent were calculated to summarise 
qualitative data. Chi square test was used to analyze and 
compare the level of knowledge on oral hygiene and 
practises among the general population. The confidence 
level was 95% and of statistical significance P < 0.05. 
Finally, the result was presented by using bar charts and 
frequency tables. 

Results and Discussion
The survey included 100 patients of which 97% 

were male and 3% were female(Table 1). 

27% people brush their teeth occasionally, 24% 
of them were brushing once a day, 22% were brushing 
twice a day, and none of them brushed more than 2 times 
a day which is very less as compared with 75% of the 
elderly Chinese adults in urban areas in a study by Zhu 
et al(21). 

Around 52% of the subjects brush their teeth in 
vertical direction, which is the most dangerous method 
of brushing but the results are in consensus with the 

study done by Zhu et al (21). where 60% of the sample 
did the same.Approximately 97% of the participants 
were using brush with hard bristles and only 3% of the 
sample used a soft toothbrush, which is less than that 
observed among Zhu et al (21) study where 27% of the 
sample uses the soft bristles. Chi square test was used 
to compare gender and the type of brush used, where 
P value= 0.604( statistically not significant)(figure 1). 
81% changed their toothbrush and the remaining 19 
% answered that they don’t change their toothbrush 
regularly. 45% change their toothbrush once in 3 months, 
and surprisingly reamning 32% change their brush only 
when it is useless. 88% of the participants were aware 
of interdental aids. 57 % of the participants washed their 
mouths after eating . Chi square test was used to compare 
gender and mouth washing after eating, where P value= 
0.272( statistically not significant)(figure 2). 93% of the 
participants used dental floss and remaining 7% did not 
use flossing. The results show lacunae in the knowledge 
on interdental aids. 

Only 66% of the studied population said that they 
clean their tongue and the remaining 34% don’t clean 
their tongue . Chi square test was used to compare 
responses based on gender to the question on tongue 
cleaning, where P value= 0.319 (Figure 3) (statistically 
not significant). The results from the present study clearly 
indicate missing lack of awareness of oral hygiene 
among study participants. 58 % of the participants used 
a mouthwash for cleaning their mouth after eating. Chi 
square test was used to compare gender and awareness 
on using mouthwash, where P value= 0.119( statistically 
not significant) (Figure 4). Furthermore, 88% reported 
halitosis. This study is in contrast with that of an 
epidemiologic survey by Miyazaki H, et al (22) in Japan 
24% of the individuals complained about bad breath. 
Our study showed that 40% of the subjects visited a 
dentist when they had a dental pain, which is similar to 
the study done by Nabil Al-Beiruti (69.5%) (23). 

Knowledge and awareness of oral health is very 
poor in India, due to poor socio – economic conditions. 
In addition to this, two thirds of people have never seen 
a dentist. Lack of awareness about the role of regular 
dental checkups in detecting and preventing dental 
diseases necessitates the need for public education. As 
dentists, it is our responsibility to educate and motivate 
people to visit a dentist. 

Table 1: Depicts percentage of responses on 
Knowledge and awareness on Oral Hygiene and 



6164      Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4

Practices among General Population.

S.NO QUESTION CHOICES PERCENTAGE

1. Gender 
● Male

● Female 

● 97%

● 3%

2. Frequency of cleaning the teeth 

● Once daily

● Twice daily

● More than twice

● Occasionally 

● 24%

● 22%

● 18.3%

● 27%

3. Technique used for brushing 

● Horizontal

● Vertical 

● Circular

● combined

● 24%

● 52%

● 18%

● 6%

4. Type of toothbrush used 
● Hard

● Soft 

● 97 %

● 3%

5. Knowledge On changing the tooth brush
● Yes

● No

● 81%

● 19%

6. Frequency of changing the toothbrush

● When Useless 

● Once in 3 months

● Every 6 months

● 32%

● 45%

● 23%

7. Knowledge on use of interdental aids 
● Yes

● No

● 88%

● 12%

8. Knowledge on rinsing the mouth after eating
● Yes

● No 

● 57%

● 43%

9. Type of interdental aid used 
● Floss

● Interdental Brush

● 93%

● 7%

10. Awareness of cleaning the tongue
● Yes

● No

● 66%

● 34%

11.
Awareness on using mouthwash ● Yes

● No

● 56%

● 44%

12. Odour from mouth after eating
● Yes

● No

● 88%

● 12% 

13. Frequency of visiting dentists 

● Never

● Only in problem

● Once in 3 months

● Once in 6 months

● Any other

● 11%

● 40%

● 11%

● 36%

● 2%
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Figure 1:Bar graph showing association between gender and type of brush used, where (blue) hard, (green) 
soft. X-axis represents the gender and Y-axis represents the Number of participants. Maximum awareness 

response (96-blue) was among males. Bar chart shows an unequal distribution of participants. However 
the difference is statistically not signifi cant. Chi square test P value= 0.604 ( p>0.05 )hence not statistically 

signifi cant. 

Figure 2: Bar graph showing association between gender and habit of mouth washing after eating, where 
yes(blue),No(green) X-axis represents the gender and Y-axis represents the Number of participants. 

Maximum awareness response was among males(53). Bar chart shows an unequal distribution of 
participants. However the difference is statistically not signifi cant. Chi square test P value= 0.272 (p>0.05) 

hence statistically not signifi cant. 



6166      Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4

Figure 3: Bar graph showing association between gender and tongue cleaning, yes(blue),No(green). X-axis 
represents the gender and Y-axis represents the Number of participants. Maximum awareness response 

(65) was among males. Bar chart shows an unequal distribution of participants. However the difference is 
statistically not signifi cant. Chi square test P value= 0.319 ( p>0.05) Hence not statistically signifi cant 

 
Figure 4:Bar graph showing association between gender and use of mouthwash, where denotes yes(blue), 

no(green). X-axis represents the gender and Y-axis represents the Number of participants. Maximum 
awareness response was among males(53). Bar chart shows an unequal distribution of participants. However 

the difference is statistically not signifi cant. Chi square test P value= 0.319 ( p>0.05) Hence not statistically 
signifi cant 
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Conclusion 
The results of the present study indicates that the 

study participants have good knowledge on oral hygiene 
and practices.From the present study it can be inferred 
that among the general population both males and 
females had adequate knowledge on oral hygiene and 
practices. 
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Abstract
The present study aimed to find the hidden ideological approaches used by the newspaper editors in the 
portrayal of their cartoons in the respective newspapers. The target of this research was to achieve a broad 
spectrum comparison of semiotics as depicted in international newspapers as Dawn based in Pakistan and 
The Economist based in Britain. The objectives of the research were achieved by dividing the study into two 
parts. At first, the written parts of the cartoons were analyzed, and secondly, the semiotics was analyzed. 
An integrated framework of analysis was used and the researcher blended the CDA model by Norman 
Fairclough and the semiological framework of Roland Barthes. The study revealed that Dawn presented the 
domestic problems of the health care system. Further Dawn presented the severe attacks of Covid-19 and 
locusts and the drastic effects of locusts on the agriculture-based economy. The Economist presented an 
American cultural disorder of racism that has been part of its earlier history. The Economist also highlighted 
the precarious state of Brazil and the inefficiency of the government to tackle the spread of Covid-19. It was 
concluded that the semiotics presented in the newspapers portrayed the situation related to Covid-19 and 
its long-lasting effects have been discussed in the context of culture and social practice. A comparison of 
semiotics was presented at the end of the study. 

Keywords: Covid-19, International media, Third-world, Western media, Semiotics, CDA. 

Introduction 
Since the advent of civilization art and paintings have 

contributed to mass education. the earlier cave men 
even loved paintings and the evidence have been 
collected from the caves and later, when people started 
living in city-states they started entertaining each other 
with music and art. Initially, these were the enactment 
of the religious subject which resulted in Modern Greek 
drama and stage and slowly liberal art developed. 
The western renaissance started with art. While in 
Asia especially in Indus valley there were religious 
ceremonies where the stage and art were a prominent 
part of religious and cultural festivals. Art contributed 
to the spread of knowledge and information. Cartoons 
became a prominent part of newspapers since the advent 
of journalism as a field that now enjoys a position of 
stakeholder in state. Cartoons provide concise, sarcastic, 
and clever impressions of issues on the situation 
pertaining at a specific time. The first political cartoons 
appeared in Mesopotamian Civilization (modern-day 
Egypt) in 1360 BC. A painter ridiculed political leaders 

of the time. Later on, it was developed as a form of 
criticism.

The cartoon may highlight the issues related to 
religion, economy, law and order, and international 
emergencies. Socio-political cartoons bring humorous 
criticism and questions to the existing order. The biases 
of newspapers and editors are the real questions that are 
often neglected. Cartoons and discourse together work 
as motivators. The cartoons are considered a valuable 
part of the newspaper as the cartoons present the existing 
problems differently. 

Van Dijk explained the idea of critical discourse 
analysis is being critical in scientific thinking. He asserts 
that CDA and CL (critical linguistics) share common 
perspectives on carrying out discourse analysis, semiotic 
analysis, and linguistic analysis. The subject matter of 
critical discourse analysis is the investigation of social 
inequalities, class conflict and class struggles, cultural 
disorders, and social practices.11
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The study argues that the discourse of newspapers is 
ideologically loaded which employs a language replete 
with multiple meanings and plays an important role in 
the opinion the building of masses. The media plays a 
vital role in public perception.

The cartoonists use analogy, labelling, humour, 
satire, and exaggeration for expression of their opinion 
and ideology to readers. 

It is argued that in literature writer’s satire the 
situation and art, artists create it in cartoons. Satire hits 
human follies and prejudices through written and spoken 
discourse while in art satire is painted or sketched. 
Cartoons provide an escape from lengthy discourses 
and their explanations. The area of semiotics is very 
significant as it highlights the existing problem with 
pictorial imagery. It may highlight culture, cultural 
disorders political disorders, the role of language in 
nation-building and use of language at public places, etc. 
The study analyzes the semiotics of two leading English 
newspapers like The Economist and Dawn. The CDA 
model of Fairclough and semiotics model of Roland 
Barthes has been integrated to carry out the study. 

Significance of the Study 

The study has focused on socio-economic and 
geopolitical constructions of countries and their 
possible response to international emergencies in their 
premises. Moreover, the drastic economic effects 
of Covid-19 have been discussed. Besides, the analytical 
framework used in the study has been a blend of three-
dimensional Fairclough’s model of critical discourse 
analysis and Barthes’ model of semiotics study. The 
data have been collected from international newspapers 
as Dawn based in Pakistan and The Economist based 
in Great Britain. This factor makes it interesting that 
how western media and Eastern Media depict the same 
issue in their respective newspapers, keeping in view the 
existing socio-economical problems of the country. 

Research Questions 

1. How did daily dawn present the international 
medical emergency of Covid-19 through its’ semiotics?

2. How did The Economist present the international 
medical emergency of Covid-19 through its’ semiotics?

3. How did the newspapers’ semiotics differ in 
portraying the same news? 

Literature Review 
Conceptual Definitions 

To make the subject of the study comprehensible, 
the following terminologies and concepts are briefly 
discussed. 

Cartoons and Caricature

Oxford Advanced Learner’s dictionary defines 
the cartoon as “an amusing drawing in a newspaper or 
magazine, especially the one about politics or events 
in news”. The cartoon is often called a non-realistic or 
realistic type of drawing. The concept of cartoons came 
into being during the middle ages or dark ages and it was 
considered a piece of art painting, fresco, tapestry, etc. 
but later on, it was considered as a means of satire and 
humor. In the years 1843 cartoon was considered as an 
ironic or comical picture in periodicals and newspapers. 
In the early 20th century it was considered as animated 
films like printed cartoons. While in the case of the socio-
political cartoon it is considered as a medium of graphic 
representations of public figures with the expression 
of the editor’s opinion. The cartoons typically contain 
artistic skills to portray an image of public interest 
ranging from religion, philosophy, and history, economy 
to politics, health, and law. This cartoons satire the 
existing norms of society and cultural practices (directly 
or indirectly). These cartoons were analyzed based on 
the semiotic model of analysis in this study. 

Semiotics 

The study of signs and symbols is called semiotics. 
Signs can be symbolic, linguistic, and artificial, or any 
other thing. The writer divides signs into three particular 
categories as symbols, icon, and index.10 Ferdinand de 
Saussure proposed the concept of signifier and signified. 
Saussure asserted that signs and language are arbitrary.3 
Roland Barthes introduced the idea of the significance of 
signs as denotative, connotative, and mythical. Roland 
Barthes proposed that a symbol or sign can be analyzed 
on three levels. These levels are denotative, connotative, 
and mythical respectively.2 

Written and Visual Discourse 

The literal meaning of the word ‘discourse’ is 
an argument. Levin and Hovav asserted that the most 
commonly used type of discourse used in academic, 
legal, and writings of the press are expository discourse.7 
The discourse was primarily the subject of written 
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and spoken language but later in the 18th century 
as scientific knowledge was elaborated with visuals 
rather than written codes. This was the breakthrough 
in systemic and logical patterns of language. Now 
language was science and its’ evolutionary aspects were 
discussed. Morgan said that linguistic and paralinguistic 
features of language constitute discourse collectively.8 
Historical shreds of evidence as well as existing issues 
are discussed in the critical discourse analysis. Now 
it is argued that comprehension of discourse can be 
increased by visual representation. Print media relies on 
the semiotic or visuals for concrete issues as well as the 
subjects of common life. 

Albers argued that there is VDA as a visual discourse 
analysis in which image is analyzed by using the rules of 
written discourse.1 

Covid-19 

Coronavirus disease of 2019 abbreviated as 
Covid-19 has been declared as an international health 
emergency by the United Nations and it has spread 
large scale deaths and large scale economic recession 
for consumers and producers that are recognized first 
from China in November 2002 and later on in Vietnam 
in 2003.

In 2020 in December it was reported from Chinese 
Wuhan that individuals have been affected by this 
disease. And then it spread around the globe with 
drastic effects. The countries are facing problems in 
the economy and health sector. The case of third world 
countries is very critical. The incapacity of the health 
department in these countries has been affected severely. 
Paramedical staff and doctors are losing their lives daily. 
The western countries are of no exception. Italy has been 
a major victim of this pandemic and Brazil is exhausted. 
International media is reporting with heavy hearts as the 
death toll keeps on increasing. The economic impacts of 
covid-19 are shaping world affairs in another dimension. 
The linguists are calling the future as the post-covid-19 
era. Newspapers are also trying to depict the situation in 
their cartoons. Editorial articles are published and expert 
opinions are published for the control of pandemic 
on the individual level. This study explores the use of 
semiotics in international newspapers. And comparison 
will be drawn at the end. 

Review of different researches 

Namibian newspapers were analyzed by 

Mwetulundila, and Kangira. The researchers explored the 
use of hectic and humour in Dudley’s political cartoons. 
The descriptive study was carried out qualitatively for 
the analysis of semiotics and content. Criteria sampling 
technique was used to collect the data. The study was 
carried out by using the concepts of Aristotle on rhetoric 
persuasion, which include logos, ethos, and pathos. it 
was concluded that ethos was used for higher figures 
in societies. Pathos was used to accelerate the feelings 
of readers to earn sympathy for discussion and logos 
were used to convey that cartoons brought the truth to 
surface.9 

Idid and Chang explored the mass agenda of two 
major groups and media in 2008 elections by using tools 
of survey and content analysis. The concepts of rank-
order correlation were used to analyze the impact of 
the media campaign in the election. It was found that 
Chinese media had a great affiliation with the public 
agenda and maintained that Chinese newspapers affected 
what should people think.6

The research was conducted by Sheikh Et.al. 2013 
on Pakistani newspapers that how newspapers used 
communicative cartoons in the 2013 election. The 
researcher implied the Quanto-qualitative method was 
used for semiotic analysis. Persuasion techniques were 
used by cartoonists. It was explored that persuading 
techniques were used with irony, exaggerations, and 
symbols to produce desired outcomes from readers.

El Falaky, examined the editorial cartoons extracted 
from an Egyptian newspaper named AL Ahram. The 
study explored how cartoons and visuals were used to 
create the desired ideologies. The researcher used the 
visual grammar method of Kress and Leeuwen. The 
study revealed that with the use of multimodal texts 
the editors of the newspapers inscribed their desired 
political and ideological stances on the readers in the 
critical times of social and cultural unrest.

This study relies on the semiotics of two English 
newspapers like The Economist and Dawn based in 
Britain and Pakistan respectively.4 

Methodology 
The research methodology is a systemic way to carry 

out a particular study at hand. In the field of language and 
literature different techniques, theories and models have 
been introduced. The field of linguistics deals with the 
research on scientific terms, definitions and processes 
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for the conduction of the research. This study has been 
carried out by blending the CDA model and Semiotic 
Model. In the field of critical discourse analysis, different 
techniques have been at hand. Van Dijk’s model of 
CDA, Foucault’s discourse analysis model in terms of 
sociology and there is another prominent name in the 
field of CDA and it is Norman Fairclough introduced 
three steps method to carry out the research. In the field 
of semiotics two major names of great importance. The 
first is Saussure who introduced the concept of signifier 
and signified in the field of semiotics. And second is 
Barthes who introduced the three levels of analysis. 
CDA and its model of analysis have been elaborated and 
Barthes’ model follows CDA in the order.11, 5

CDA 

Critical discourse analysis is elaborated as follows 
along with its critiques. The first rule of critical discourse 
analysis is that it talks about social problems and arising 
disorders as its resultant. CDA focuses on language, use 
of language, and existing social and cultural problem 
which affects it. CDA makes a critical approach to find 
political relationships in the power systems. According 
to Fairclough and Wodak, CDA tries to extract outcomes 
that have relevance to the social, cultural, and economical 
perspectives.5

Further, it deals with the idea that relations of power 
are discursive. It explores how multiple cultural relations 
related to power are exercised and how these relations 
are negotiated through discourse. CDA mediates the link 
between society and text. The main concern of CDA is 
to make a connection between the properties of text on 
one hand and socio-cultural practices on the other hand.

Critical discourse analysis also explores ideological 
practices. It is often said that ideologies are often 
practiced through discourse. In discursive practice, the 
effects of discourse practice are observed.

Discourse practice is a subject of historical 
conventions. Comprehension of discourse can be made 
through historical practice. Extra linguistic elements 
like ideology in historical terms, culture, and society are 
included in the study.

The CDA model by Fairclough includes the 
following steps:5

Critical discourse analysis model of Fairclough:

1. Text ( descriptive level)

  The first level in this model deals with textual 
analysis of a given piece and particular aspects of the 
text are dealt with the analysis of text as the use of 
vocabulary, grammatical structures, lexical choices, etc. 
These aspects are described for further explanation to 
the next level. 

2. Discursive practice (interpretive level)

It deals with the production and consumption of the 
text. The source of text and mode of its production are 
discussed at this stage. The text is interpreted as social 
practice and social ideologies of text are interpreted.

3. Social practice (explanation level)

In this stage factors of power and ideology are 
created to explain the relationship between socio-
cultural context and production of the text and its use in 
a particular context. The linguistic and meta-linguistic 
features of the text are analyzed. 

Semiotics

According to Ferdinand de Saussure, language is 
a system of signs. Society responds to these signs in a 
predictable way. According to Saussure sign is made 
up of a signifier which may be an acoustic form of the 
word, and a signified which may be a mental concept. 
Signifier and signified contribute to the understanding 
of meaning. Saussure asserts that semiotics is a way to 
unlock many cultural phenomenons.

Barthes’s contribution to semiotics is marvellous. He 
helped to formulate the science of semiotics on modern 
linguistic principals of structuralism. He introduced the 
idea of the myth that he described in his mythologies. 
According to him, myth is a type of speech and hence 
anything can be a myth. The semiotic model of Barthes 
is discussed below.2 

Barthes’ model of Semiotic Analysis

This model has three levels as:

1. Denotative level: it discusses the literal or 
dictionary meaning of a given word or sign.

2. Connotative level: this level deals with meaning 
which may vary from speaker to writer and vice versa.

3. Mythological level:

This level deals with the concepts which are 
culturally flexible and cultural variables are applied in 
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the limited context of culture.

Data Collection

This research decodes the semiotic and linguistic 
discourses of editorial cartoons published in 
international newspapers on covid-19 and other existing 
problems. The samples were extracted from the Dawn 
and the Economist. The purpose of the study is how 
the editors select and publish the cartoons with a verbal 
discourse that propagates their desired meanings. These 
newspapers (Dawn and The Economist) were selected to 
bring about a comparison between Asian and European 
media and their selections of contents. 

Sampling

The data for analysis was collected from the 
newspapers (Dawn & The Economist). The semiotics 
of Dawn was published on May 21, 2020, and June 11, 
2020, while the semiotics of The Economist appeared 
on June 4, 2020, and on July 9, 2020. The role of print 
media has been very important as it reaches everywhere 
around the world and anyone can access it easily. And 
the study aims at finding the fact that print media has 
been playing its role in portraying the times of pandemic 
around the globe.

Framework of Analysis

A combined framework has been devised for the 
study. The researcher selected the Barthes model of 
semiotic analysis with its levels combining it with 
three dimensional of discourse analysis proposed by 
Fairclough. Both models have been discussed earlier. 

Limitations and delimitations of the study

The analysis contains the critical discourse and 
semiotic analysis of cartoons or semiotics published 
in two newspapers as Dawn and The Economist. No 
regional language newspaper’s semiotics has been 
added. It is only English newspapers. This research is 
limited to the semiotics of two particular newspapers 
published in Pakistan and the United Kingdom. 

Scheme of analysis

For data analysis, an integrated model was used 
by combining two models of semiotics and critical 
discourse analysis. It is shown in the following figure.

It has been established that the integrated model 
operates from bottom to top. There the analysis is as 
follows. 

Data Analysis
Barthes’ model of semiotics and Fairclough’s model 

of critical discourse analysis provides a comprehensive 
framework for the analysis of semiotics and discourse 
in the existing socio-cultural as well as economic and 
political processes. The study uses the integrated 
framework as mentioned in figure1. The three-
dimensional models of Fairclough has been used in the 
bottom-up scheme integrating it with the semiotic model 
of Roland Barthes on parallel lines. The data analysis 
practice starts from a broader perspective to a narrow 
one. Then cultural and social context is explained 
initially and discursive practice and text analysis with 
semiotic analysis follows it at the micro-level.5

Socio-Cultural Practice (Explanation)

Norman Fairclough proposed that during the analysis 
of the socio-cultural practice of an event, the researcher 
can explore different contexts as a context of frame of 
society, institutional practice context, and immediate 
situational context. The semiotics is given to discuss the 
events of contexts. The analysis of relationships has been 
carried out by keeping in view the particular conditions 
of society in the time of the pandemic.5
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Figure 1. KALS Cartoon 

It contains the semiotics as well as written discourse 
as “I can’t breathe”. Taking into view the immediate 
situational context it comes to light that a black 
American was killed by a white policeman in America. 
While the public faces drastic effects of coronavirus on 
their lives another act of racism was reported and the 
world responded to it as ‘ black lives matter ‘. The event 
attracted the attention of people around the globe and 
protests erupted everywhere in Europe. The contextual 
analysis of institutional practices refers to the historical 
events which are part of that particular culture. American 
history is full of stories which concern the persecution of 
black Americans from the time of slave trades. Black 
has been marginalized as untouchables (idea taken 

from the Indian caste system that was abolished by the 
government after the partition of the subcontinent, but 
still this is practiced in other parts of the subcontinent 
partially or completely) and their rights were neglected. 
This institutional practice refers to the subjugation of 
blacks in the 21st century. The written discourse has 
the phrase ‘ I can’t breathe’. This is layered meaning 
as George Floyd was killed by a white policeman in 
daylight. Another meaning refers to the social practice 
of Americans about Blacks as there is no freedom for 
Black people as the White enjoy. So this shows the 
moral suffocating environment produced by white 
supremacists in America. 

Figure 2. The Brazilian government



Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4      6175

This figure highlights the attitude of the Brazilian 
government on the pandemic considering it the mere flu. 
The semiotics shows that Brazilians are playing football 
surrounding by covid-19 moving and attacking freely. 
The idea comes to mind as if they are playing while 
viruses as the highlighted discourse say ‘ play on’. This 
is the state of affairs in Brazil risking the lives of citizens. 

The social and cultural practice shows negligence and 
there is no protective measure to be taken for the control 
of the pandemic. People are advised to be safe and stay 
home rather they are allowed to have a party or outdoor 
get-together. The immediate situational context refers 
that there is no conscience of society and the public on 
the gravity of matter which has jammed the global wheel 
of economy and politics. 

Figure 3. Pakistan & Covid-19 

This figure contains the semiotics as well as 
discourse. In mid of the year, Pakistan faced critical 
problems of covid-19 and locust. Locusts were 
destroying the villages and covid-19 attacked the major 
cities severely where people lost their lives and the toll 
continued till mid-July. The situation was worse for the 
whole country and people suffered economically and 
psychologically. Living under the poverty line Pakistan 
is placed in a third world according to ONE NATION 

PROJECT index that Pakistan lays on number 42 for its 
GDP. The institutional practice by the state has been a 
great burden on taxpayers and leaving a loan of trillions 
on the public. While talking about social practices from 
a historical perspective it is revealed that from the day 
of its independence from the imperialist rule of British 
colonizers it couldn’t stabilize its economy due to 
multiple reasons. This semiotics can be considered as a 
classic picture of socio-political practices in the country. 

Figure 4. Zahoor’s Cartoon
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This figure discusses the health care system of the 
country. It is obvious that pandemic is hovering over 
the heads of the family but the health care system is not 
supporting. The bold discourse ‘ PANDEMIC’ refers to 
the spread of the pandemic in the country while there is 
a lack of appropriate infrastructure. It refers to the idea 
that how society works and how institutions provide 
services to people.

Discursive Practice (Interpretation)

The production of semiotics discourses in the wake 
of covid-19 have described as a discursive practice. The 
semiotics of Dawn and The Economist has been selected 
for data analysis. The coverage of The Economist seems 
to be of an international kind as it portrayed the racism 
in America along with the situation of covid-19. It is of 
the view that secular Americans are unable to breathe 

in these circumstances. They have to face racism on 
one hand and covid-19 on the other. The Economist 
also portrayed the situation of Brazil that the virus has 
spread everywhere such that there is seems no difference 
that every object seems infected. Dawn discussed the 
domestic issues of agriculture as locusts had destroyed 
the seasonal crops badly and how covid-19 along with 
these locusts is pressing down the common man. It 
portrayed the health care system with its shortcomings 
and lack of modern ways of protection from pandemics.

Text and Semiotics (Description)

This part of the analysis contains the explanation of 
semiotics and the description of the text. For the semiotic 
analysis, four cartoons have been selected for analysis 
(Two from Dawn and two from The Economist). The 
cartoons have been analyzed one by one. 

Table 1. Semiotic Analysis of figure 1

Sign Denotation Connotation Myth

Bomb         Bomb in exploding 
position

Bomb symbolizes the 
extortion power

Related to the use of military power and 
modern weapons to suppress the public

Coronavirus
The devastating 

effect that it pushes 
down the man

Destroyed and questioned 
the idea of human relations

Representing the symbol of threat and 
total blackout

An old bald man with the 
beard The senior citizen

This refers to the idea that 
old citizens are suppressed 
or have been suppressed

It may refer to the notion that senior 
citizens are more affected by racism 

which is still being practiced and 
coronavirus as it targets old age severely.
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Table 2. Semiotic analysis of figure 2

Sign Denotation Connotation Myth

 A half-naked man shouting This image may refer to the 
Brazilian government 

This refers to the idea of 
chaos and anarchy 

Man shouting ‘play on’ shows 
that he is concerned with the 

outrageous pandemic. 

Coronavirus The novel virus spread in 
the world A threat to the world

Covid-19 was declared 
as an international health 
emergency by the United 
Nations. This may refer 
gravity of the pandemic 

Table 3. Semiotic analysis of figure 3

Sign Denotation Connotation Myth

Rain Pandemic The virus is coming like 
raindrops

The intensity of covid-19has 
been portrayed as if the 

virus is a raindrop that drops 
everywhere.

Tattered umbrella Health care system in 
Pakistan

Criticism of the health care 
system

This refers to the devastating 
effects and precious situation 

of the health system of 
Pakistan. That it is unable to 
provide necessary measures 

to the public

Table 4. Semiotic analysis of figure 4

Sign Denotation Connotation Myth

Gun Use of power
This may refer to the 

powerful attack of locusts 
and pandemic

In the mid-year period in the country, 
Pakistan faced massive attacks of 

covid-19 and locusts. This pointed gun 
refers to the use of force. 

Findings and Discussion
Critical discourse analysis is a disciplined way of 

text analysis. Fairclough devised a way to systematically 
analyze the data at hand with a scientific approach. It 
refers to the idea that language is also a scientific field. 
Three stages of analysis provide an insight into the socio-
political context of text production. The text is a product 
of cultural processes that result in a great discourse.5 

Barthes’s model of semiotics provides a systematized 
way to analyze text for better understanding and getting 
the real editorial ideologies being presented in the 
semiotics. 2 

The research at hand analyzed the semiotics of 
international newspapers from Pakistan and Britain. 
The Economist focused on pandemic and international 



6178      Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4

affairs. It discussed the hazards of covid-19. The recent 
incident of racism was also presented in the semiotics. 
This incident took the life of a black American. The 
discourse ‘I can’t breathe’ is of much importance. This 
shows the suffocating practice of racism in the time of 
pandemic going parallel. This brought a real of great 
America as it is practicing the outdated version of racist 
practices. It is the time when people are trying to help 
each other and reconcile with one another. But in the 
case of America, the case is different. This shows how 
much trump administration is concerned with the health, 
safety, and civil rights of the public. Other semiotics 
taken from The Economist is in Brazil. 

Brazil didn’t pay serious heed to the pandemic. 
Brazil crosses the number of 3 million cases of patients 
infected with the virus. The casualty of seventy thousand 
patients has been reported. Brazilian president was 
tested positive with the infection. The semiotics referred 
to the idea that they have no problem with covid-19 and 
as seems it is the president of Brazil in the cartoon urges 
to play on and he is controlling the spread. The excessive 
spread of the virus has been portrayed in the way that 
players are playing with the virus instead of football. 
This is a serious situation and alarms the travelers to 
decide once again who are planning to visit Brazil. 

The semiotics of Dawn portrays the domestic 
situation of the country. One semiotics refers that the 
public has been attacked by the locusts on one hand 
and covid-19 on the other hand. Locusts attacked in the 
mid-year as the covid-19, the attack was at its peak. The 
semiotics was published on May 21, 2020, when the 
country was facing massive blows from both sides. And 
the economy faced tremendous problems as the lockdown 
was imposed to tackle the situation. This directly affected 
the common man who was not ready for such outcomes 
of covid-19. Another semiotics referred to health care as 
a tattered one in Pakistan. These semiotics was published 
on June 11, 2020. The month of June in Pakistan had 
been categorized as the month of a severe attack of 
covid-19. The hospitals were full of covid-19 infected 
persons and doctors were also facing problems with lack 
of infrastructure. Hospitals were lacking in PPE’s and 
doctors were forced to work in these circumstances. This 
entire devastating situation was portrayed in semiotics. 
It was also observed that Dawn portrayed the situation 
without the risks of establishment and forced censorship 
as it is often practiced invisibly. The Economist grasped 
the racism and situations of covid-19 in two countries 
boldly. This is how the semiotics was presented. 

Conclusion 
The research briefed on the published semiotics of 

newspapers in the wake of covid-19 and other cultural 
practices in recent times around the world. The study 
relied on two different aspects of linguistic analysis. First 
was the semiotic analysis model proposed by Roland 
Barthes and three-dimensional critical discourse analysis 
model by Norman Fairclough. The researcher devised 
an integrated model of analysis and applied it with a 
bottom-up approach. The findings revealed different 
editorial tactics to produce a piece of semiotics. It also 
revealed the incident of racism and its socio-cultural 
impacts were discussed and its historical perspectives 
were also discussed. 2’5

The Economist portrayed the effects of covid-19 
in Brazil and its spread all around. The Economist 
also presented the social practice of racism and its 
consequences were discussed. Dawn presented the 
socio-economical effects of covid-19 and locusts. It 
also presented the precarious situation of the health care 
system. 

Recommendations 

The role of media in educating the world and 
spreading the ideologies has been a contributing factor 
in nation-states. A critical comparison of the ideological 
biases of newspapers by readers would make an analytical 
atmosphere for future readings. It is recommended that a 
careful study of coverage style should be the subject of 
the decision. 
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Abstract
HBV and HCV infections are serious global health care problem because they may end with chronic 
hepatitis, cirrhosis, and hepatocellular carcinoma. HBV infection results in approximately 2 billion human 
infections while HCV approximately 160 million individuals. Raw database were collected from General 
health department at Babylon Health directorate for 715505 investigated person during a period from Jan. 
2015 to Dec. 2019. Blood samples was drawn in Gel tube from suspects and centrifuged to separate the 
serum. Serum submitted for investigation of HbsAg and HCV Ab by both rapid immunochromatographic 
test and ELISA test. Actually the database taken from Babylon Health directorate and the results analysis 
depends upon dividing of data records from four health sectors, blood bank record lab, health care checking 
lab, pre-surgery checking, Marriage lab, thalassemia lab, Hemodialysis lab Prisoner and foreigners lab. The 
results revealed that , total positive cases were 4284 and 2260 for “HBV and HCV” respectively. The highest 
no. of cases for both “HBV and HCV” were recorded in 2018 (976 and 467) and (961 and 557) for “HBV 
and HCV” respectively. The incidence rate of “HBV and HCV” were varies worldwide. The results revealed 
that the occurrence rate (Mean ± SD) of “HBV” was (0.627±0.134) while for HCV was (0.327±0.084). The 
results revealed that, there is no defined month or semester for high rate infections. The high prevalence 
percentage were showed for prisoner-foreigner category (48.53 and 45.95 for HBV and HCV respectively) 
followed by surgery (22.66 and 19.03 for HBV and HCV respectively), blood bank (14.03 and 13.95 for 
HBV and HCV respectively) and in married (7.79 and 3.92 for HBV and HCV respectively. The current study 
conclude the high prevalence percentage of HBV (duplicate) than HCV with no seasonality of occurrence 
and the Prisoners and foreigners, Surgery, blood donor and hemodialysis were mostly involved with HBV 
and HCV infection. 

Keywords: HBV, HCV, Healthcare worker, HBV vaccine 

Introduction 
Hepatitis is” the term used to describe inflammation 

of the liver. It’s usually the result of viral or damage” . The 
hepatitis B virus (HBV) is a major global public health 
problem, affecting more than 2 billion people worldwide 
[1]. HBV and HCV infection results in approximately 2 
billion and 160 million human infections respectively 
[2]. HCV super infection in patients with chronic HBV 
infection was the most common clinical features of 
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coinfection in Asia–Pacific countries[3]. The chronically 
infected persons are at high risk of death from cirrhosis 
of the liver and liver cancer, diseases that kill about 1 
million persons each year’[4]. It is assessed that more 
than 240 million people are recurrently infected with 
“HBV” and, therefore, are at risk for the development 
of cirrhosis, hepatic decompensating, and hepatocellular 
carcinoma (HCC)[5]. HCV disease advances to 
chronicity in 70% of cases, a condition that may prompt 
liver cirrhosis and hepatocellular carcinoma [6,7]. As 
per a WHO report, 130-150 million individuals are 
incessantly tainted with HCV. HCV the study of disease 
transmission shows impressive territorial differences[8]. 
There is no antibody to restrict the dispersion of HCV 
contamination while all medical services laborers ought 
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to be considered for HBV immunization and ought to 
carefully apply the general prophylactic measures to 
forestall introduction to HBV and HCV.There is a need 
to calculate the liability of chronic “HCV” infection at 
the state level [5,9]. The study aims to study the prevalence 
rate of HBV and HCV infections for last 5 years (2015-
2019) in Babylon Province.

Materials and Methods
Samples:

Raw database were collected from General health 
department at Babylon Health directorate for 715505 
investigated person during a period from Jan. 2015 to 
Dec. 2019.

Specimens:

Blood samples was drawn in Gel tube from suspects 
and centrifuged to separate the serum.Serum submitted 
for investigation of HbsAg and HCV Ab by both rapid 
immunochromatographic test and ELISA test.

Results
The present study was showed to see the distribution 

& incidence rate of “HBV” and “HCV” infection 
among screened patients in Babylon province for past 

5 years (January 2015 to December 2019). Actually the 
database taken from Babylon Health directorate and the 
results analysis depends upon dividing of data records 
from four health sectors, blood bank record lab, health 
care checking lab, pre-surgery checking, Marriage 
lab, thalassemia lab, Hemodialysis lab Prisoner and 
foreigners lab. Total of (715505) cases were investigated 
for HBV and HCV using rapid test and ELISA assays 
to confirm infections (Figure 1). The results revealed 
that , total positive cases were 4284 and 2260 for HBV 
and HCV respectively. The highest no. of cases for both 
HBV and HCV were recorded in 2018 (976 and 467) 
and (961 and 557) for HBV and HCV respectively. The 
incidence rate of HBV and HCV were varies worldwide. 
Our results revealed that the incidence rate (Mean ± 
SD) of HBV was (0.627±0.134) while for HCV was 
(0.327±0.084) (Table 1). Concern the categories from 
which infections were recorded, the results revealed that 
Prisoners and foreigners (48.53%, 45.95%), Surgery 
(22.66%, 19.03%), blood donor (14.03%, 13.95%) 
and hemodialysis (1.27%, 11.63%) for HBV and HCV 
respectively (Table 2). Concern the seasonality or 
weather relationship with HBV and HCV infections 
the results showed that there is no association between 
sessions and infections (figure 2). HVB vaccination 
were displayed in table (3). 

Figure (1): Total Cases of HBV and HCV infections in Babylon Province (2015-2019)
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Table (1): Distribution of incidence % of HBV and HCV infections in Babylon Province (2015-2019).

Year Tested HBV cases HBV % HCV cases HCV %

2015 129692 790 0.609 534 0.412

2016 95381 721 0.756 288 0.302

2017 205861 836 0.406 414 0.201

2018 143316 976 0.681 467 0.326

2019 141255 961 0.680 557 0.394

Total 715505 4284
Mean±SD

0.627±0.134
2260

Mean±SD
0.327±0.084

Table (2): Distribution of HBV and HCV infections cases among categories in Babylon province (2015-2019).

Categories 
Total (2015-2019)

HBV % HCV %

Blood Bank 596 14.03 313 13.95

Healthcare Worker 35 0.82 26 1.16

Contacting 178 4.19 43 1.92

Surgery 963 22.66 427 19.03

Married 331 7.79 88 3.92

Thalassemia 30 0.71 55 2.45

Hemodialysis 54 1.27 261 11.63

Prisoner and Foreigner 2062 48.53 1031 45.95

Total 4249 100 2244 100
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Table (3): HBV vaccine distribution in Babylon province (2015-2019)

Year
HBV vaccine 

Total 
first Dose second Dose Third Dose Child Dose 

2015 11711 9184 13805 36748 71448

2016 14436 6722 19642 38466 79266

2017 12863 6519 9346 39520 68248

2018 11672 6290 8028 37529 63519

2019 12996 5598 4827 38778 62199
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Figure (2): Distribution of HBV and HCV infections in Babylon Province according to month at 2015-2019. 
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Discussion
It seem that our results were in accordance with 

some of the Iraqi studies like [2] who found that out of 
4851 patients, (1.79%) were positive for hepatitis B and 
(0.14%) were positive for hepatitis C. Salehi-Vaziri et 
al., (2016)[1] stated that, in several areas of the world, the 
occurrence of “HBV” infection diverse from 0.1 to 20%. 
Our results in accordance with [10] who found that the 
incidence rate of HBV was double of HCV. Predominance 
of HCV disease In 2015, 71 million people were living 
with ceaseless HCV contamination. Contrasted and 
HBV, the commonness of HCV contamination is lower, 
however more heterogeneously conveyed, with contrasts 
across and inside WHO districts and nations. Spread 
through breaks in disease control practices or infusion 
drug use may clarify this example. In general, in 2015, 
the worldwide predominance of HCV contamination 
was 1.0%. The Eastern Mediterranean Area had the 
most noteworthy pervasiveness (2.3%) trailed by the 
European District (1.5%).In 2015, viral hepatitis led to 
1.34 million deaths. The results revealed that the HBV 
frequency is double or more than HCV. Many studies 
were in accordance with our results whose show the 
high percentage of HBV versus HCV among blood bank 
donors[11-15]. 

The results of (figure 2) revealed that, there is no 
defined month or semester for high rate infections. This 
is may be due to fact that , both HBV and HCV not 
respiratory virus (respiratory viruses are highly spread 
viruses especially during winter semester), not food-
borne diseases and their transmission may be limited 
percutaneous and per mucosal or blood transfusion, 
sexual transmission, and mother-to-child transmission 
[16-21]. (Salehi-Vaziri et al., 2016) [1] found that, “HBV” 
is really spreadable and comparatively easy to convey 
from infected persons to others through some ways 
like birth, unprotected sex, blood transfusion, and also 
sharing needles. Jansen et al., (2015) [10] found that, the 
incidence of HBV showed no trend over time, did not 
differ between study participants living in rural or urban 
area. Concerning the prevalence or registry of HBV and 
HCV positive persons among categorized patients were 
displayed in table (2). 

The high prevalence percentage were showed for 
prisoner-foreigner category (48.53 and 45.95 for HBV 
and HCV respectively) followed by surgery (22.66 and 
19.03 for HBV and HCV respectively), blood bank 
(14.03 and 13.95 for HBV and HCV respectively) and in 

married (7.79 and 3.92 for HBV and HCV respectively). 
Though most of HBV contaminations among detained 
people are obtained in the network, transmission has 
been distinguished in jail, and rate rates have extended 
from 0.8 to 3.8% every year [18,19]. Our results was in 
agreement with many studies who is establish high 
ratio of HBV and HCV among prisoners like those 
documented in Iran [24,25], Sweden [26] and France [27]. 
Elective surgeries were recorded as good monitoring of 
HBV and HCV surveillance due to fact that the person 
need to be checked for HBV, HCV and HIV prior to 
surgery especially in delivery [28], eye surgery [29,30], oral 
and maxillofacial [31] and dental surgeries [32-34]. 

Conclusion
The current study conclude the high prevalence 

percentage of HBV (duplicate) than HCV with no 
seasonality of occurrence and the Prisoners and 
foreigners, Surgery, blood donor and hemodialysis were 
mostly involved with HBV and HCV infection.
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Abstract
Household waste water represent an hazardous reservoir for wide range of medically important pathogens 
than can push an alarm on public health threatening diseases. It contain toxic materials, hazardous heavy 
metals and different pathogens. The study includes investigation of microbial, environmental, pathological 
and molecular effects of waste water. The results of dissolved heavy metals concentration revealed high Ni 
concentration (Mean±SD of four sites were 119.675±0.778 mg/L), high Mn concentration (Mean±SD of four 
sites were 108.2±1.095 mg/L), high Fe concentration (Mean±SD of four sites were 119.675±0.740.475±1.228 
mg/L), high Cd concentration (Mean±SD of four sites were 13.75±1mg/L), high Cu concentration (Mean±SD 
of four sites were 5±0.755mg/L) with no significant differences in concentration among four sites for Ni and 
Cu while difference noted among Mn, Fe and Cd. Results of microbial study revealed that the Mean±SD of 
CFU/ml were 1.97x1010±0.543 and the microbes were E. coli, K. pneumoniae, P. aeruginosa, V. cholerae, 
V. parahaemolyticus, S. aureus, E. faecalis, C. albicans, C. krusei and C. glabrata with MAR index ranged 
from (0-1). DNA damage results using comet assay for revealed that high level of damage to DNA of rat 
dosed with waste water compared with those dosed with fresh water in both tail length (11.35±2.1, 2.7±0.9) 
and tail moment (1.193±0.11, 0.2±0.1) respectively. Immunohistochemistry (IHC) assay was used to detect 
of 8-OHDG among liver tissues of rat dosed with waste water (study) and fresh water (control) and the 
results revealed strong signal (high expression) in all liver tissues of rat dosed with waste water (study) 
compared with those dosed with fresh water (control) whose gave negative results. Histopathological results 
of eat dosed with waste water compared with those dosed with fresh water (control) were observed after 60 
days of dosing. the results displayed that the control was normal where mild chronic hepatitis showed in 
samples of site 1, 2, 3 while site4 had moderate chronic hepatitis and Fasciola hepatica. The current study 
conclude that, Al-Yohedia Municipal wastewater is very dangerous and have different clinically important 
pathogens along with different cytotoxic materials. 

Keywords: wastewater, Vibrio cholerae, Candida spp., Hepatitis, Fasciola hepatica

Introduction
Municipal wastewater is a collection of both 

domestic and industrial waste water. Al-Yohedia is fresh 
water stream pass through Hilla city but unfortunately 
it serve as municipal waste water reservoir. Sewage 
water, healthcare clinics, butchers waste, diesel engine 
waste and farm animal waste were delivered directly to 
this stream rendering it dangerous spot of pollution [1,2]. 
The compartments of wastewater includes biological 
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and non-biological parts. The biological part includes 
bacteria, fungus, viruses and parasites while non-
biological includes chemicals (organic and inorganic 
compounds like hydrocarbons and heavy metals) which 
pose dangerous impact on aquatic environments and 
human health [3-8]. Enterococci and enterobacteriaceae 
members like Escherichia coli, Klebsiella pneumoniae, 
Proteus mirabilis, Salmonella spp., Shigella spp., 
Enterobacter spp. were common among waste water 
while Pseudomonas spp., and Vibrio spp. push an alert 
of clinically important bacteria that cause life threaten 
diseases [9-13]. The presence of medically important 
yeast like Candida spp. among waste water were also 
stated. Human and animal waste water can be loaded 
with viruses like hepatitis and parasite like Fasciola 

DOI Number: 10.37506/ijfmt.v14i4.12566
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hepatica and this proposing biohazard when reach to 
human being [6,14]. 

Cytotoxicity of waste water can be reflected and 
oxidative damage to biomolecules like to lipids of 
cellular membranes, proteins, and DNA which may 
lead to carcinogenesis. 8-hydroxy-2’ -deoxyguanosine 
(8-OHdG) is one of the predominant forms of free 
radical-induced oxidative lesions, and has therefore 
been widely used as a biomarker for oxidative stress 
and carcinogenesis. 8-OHdG used to estimate the DNA 
damage in humans after exposure to cancer-causing 
agents, such as tobacco smoke, asbestos fibers, heavy 
metals, and polycyclic aromatic hydrocarbons. In 
recent years, 8-OHdG has been used widely in many 
studies not only as a biomarker for the measurement of 
endogenous oxidative DNA damage but also as a risk 
factor for many diseases including cancer. Oxidative 
DNA damage is common in various forms of chronic 
liver disease suggesting a possible link between chronic 
inflammation and hepatocarcinogenesis. Heavy metals 
and some metalloids are known to be carcinogenic to 
humans. The oxidative concept in metal carcinogens 
were involvement of redox mechanisms production of 
hydroxyl radicals can attack DNA causing hydroxylation 
and oxidative DNA damage these products of DNA 
damage (including 8-OHdG) induce mutations leading 
to neoplastic transformations [15-18]. The current 
study aimed to investigate the cytotoxic effects of Al-
Yohedia municipal waste water by IHC of 8-OHdG and 
histopathology of Rat lab animals. 

Materials and Methods
Sampling:

Four waste water samples were collected from Al-
Yohedia Stream. The study area included 4 different 
sites from Al-Yohedia stream in Hilla city (site 1 Al-
karama quarter (N 32 0 28.944 E044 0 25.057), Site 2 
Al-Jameia quarter (N32 0 28.383 E044 025.067), Site 3 
Al-Iskan quarter (N32 0 27.545 E044 025.058), Site 4 
Al-Askari quarter (N32 0 25.827 E044 024.394).

Waste water Culture:

All samples mixed well and 1 ml of waste water 
sample transferred to 9 ml of normal saline (diluent) 
(Stock 10-1) and from it prepare five serial dilutions 
(10-2, 10-3, 10-4 and 10-5) were prepared. 10 µl from 
the last dilution (fifth dilution) were spreaded on nutrient 
agar plate by disposable spreader and the plates were 

incubated upside down in 37°C for 24 hr. Triplicates 
were performed to each sample to increase the accuracy 
and only plate that has (30-300) colonies will be chosen 
for count. The exact number of colonies per original 
sample will calculated according to the following 
equation: CFU/ml = No. of colonies x Inverse of the 
dilution x 100[19].

Microbial Isolations and Identification:

Immediately after sample collection and along 
with total plate count the samples inoculated UTI 
chromogenic agar, Pseudomonas chromogenic agar, 
m-EI chromogenic agar Vibrio chromogenic agar and 
Candida chromogenic agar to investigate the presence 
of common pathogens among wastewater samples. The 
sample mixed well and from each sample a triplicate 
of 100 ml will filtrated on (0.45 μm) cellulose nitrate 
membranes (Sartorius/Germany) using Sartorius 
filtration system and then the filter content resuspended 
in sterile normal saline then took 5 μl and cultured on the 
above mentioned agar, incubated at 37°C for 48 hr [20-22].

Dosing: 

The experiment includes (20) Rats (Albino Rats 
) of males and females have (same of the age ,weight 
and conditions ) treated from Al-Yohedia stream by 
drinking at need for two months whereas control groups 
were treated with (RO) tap water and divided into five 
groups: first group dosed with site 1 sewage samples , 
second group dosed with site 2 sewage samples , third 
group dosed with site 3 sewage samples , forth group 
dosed with site 4 sewage samples and fifth group dosed 
with tap water was control and after complete the period 
of dosing rats anatomized by anesthesing rats with 
chloroform and then with drawing 5ml blood from heart 
area by syringe for detection molecular biomarker by 
comet assay and take tissue (liver) for histopathology 
and immunohistochemistry (IHC) tests [23].

Comet Assay:

This assay has been done by Comet assay Kit, 
Malgene-Italy (Single cell gel Cat. No. 0905-050- K) 
according to (Steinert, 1996) [24].

Immunohistochemistry (IHC):

Immunohistochemistry assay include using of 
specific monoonoclonal /polyclonal antibody and 
detection kit directed toward this antibody. In this study 
we used Anti-8 Hydroxyguanosine antibody [N45.1] 
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(8-OHDG) (cat. # ab48508, Abcam /England). The 
immunohistochemistry detection kit is a reliable and 
convenient tool to identify specified gene expression 
on tissues. A biotinylated, cross – adsorbed and affinity 
purified primary anti-mouse and rabbit specific HRP/
DAB is used to detect primary antibody –antigen 
complexes adhered to a glass microscope slide, following 
reaction with an enhanced detection reagent. This kit is 
compatible with mouse and rabbit specific HRP/DAB 
secondary antibodies and can be used for paraffin –
embedded tissue sections (Cat. Number: Ab80436, 
Abcam, England).

Histopathological Study:

Specimen with dimension 1x1x1 cm was taken from 
inside organ together with liver. The tissue have been 
fastened in (10%) buffer formaldehyde re at this time 
later removing wards 72 hr of the fixation , specimen 
was washed with tap water after which processing was 
robotically carried out with a collection of upgrading 
alcoholic focus from (70%) to genuine (100%) for two 
hr in every focus to eliminate water from the tissue , then 
clearance was executed by xylol , then the specimen was 
infiltrated with Simi-liquid paraffin wax at( 58ºC) on two 
phases then blocks of specimen was made with paraffin 
wax and sectioned by rotary microtome at 6 μm for 

tissue , tissue was stained with haematoxylin and eosin 
and the Histopathological vary was noticed beneath mild 
microscope [25].

Quantitation of Dissolved Heavy Metals:

Concentrated hydrochloric acid (5 ml) was added to 
1 L of the waste water filtrate and concentrated by oven 
(800C) until evaporate to 100 ml and then measured by 
Flame Atomic absorption - spectrophotometer model 
(7000) Aa type (Shimadzu/Japan) was used to determine 
the concentrations (mg/L) of the elements [26].

Results and Discussion
The results of dissolved heavy metals concentration 

revealed high Ni concentration (Mean±SD of four sites 
were 119.675±0.778 mg/L), high Mn concentration 
(Mean±SD of four sites were 108.2±1.095 mg/L), 
high Fe concentration (Mean±SD of four sites were 
119.675±0.740.475±1.228 mg/L), high Cd concentration 
(Mean±SD of four sites were 13.75±1mg/L), high 
Cu concentration (Mean±SD of four sites were 
5±0.755mg/L) with no significant differences in 
concentration among four sites for Ni and Cu while 
difference noted among Mn, Fe and Cd (table 1). All 
values were higher that standard permissible limits of 
WHO [27-30].

Table (1): Concentrations of dissolved heavy metals of municipal wastewater.

Mean±SDSite4Site3Site2Site1Dissolved mg /L

119.675±0.778
120±2

a
119±0.01

a
119±1

a
120.7 ±0.1

a
Ni(Nickel)

108.2±1.095
106±2

b
110.2±0.2

c
100.1±0.1 

a
116.6±2.08

d
Mn(Manganese)

40.475±1.228
44.3±1.5

b
32 ±0.01

a
55±3

c
30.6 ±0.4

a
Fe(Iron)

13.75±1
15±1

b
16±2

b
12±0.01

a
12 ±1

a
Cd(Cadmium)

5±0.755
5±0.01

a
4± 1

a
5 ± 2

a
6±0.01

a
Cu(cupper)

2.375±1.152
0.8 ± 0.01

a
3±2

a
3 ± 2

a
2.7±0.6

a
Pb(Lead)

p<0.05 
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The main sources of lead contamination are 
industrial threw battery in sewage, run off from 
contaminated land areas, atmospheric fall out and 
sewage effluents. The sources of heavy metal also the 
reason in the high concentration of nickle in Al-Yohedia 
stream may be attribute to the high numbers of small 
engine oil exchange and electricity station near to stream, 
disposal of tires of cars in the stream, generator located 
at the side of stream .The exchanged oil and waste of 
generators delivered directly to stream in addition to 
the nickel not use and not consume by microorganism 
[31]. Cd was classifies as a first category of carcinogenic 
factors in human cancers because cadmium ions have a 
configuration of electrons analogous. Pb responsible for 
oxidative stress and genotoxicity [32-35]. 

Results of microbial study revealed that the 
Mean±SD of CFU/ml were 1.97x1010±0.543 and the 

microbes were E. coli, K. pneumoniae, P. aeruginosa, 
V. cholerae, V. parahaemolyticus, S. aureus, E. faecalis, 
C. albicans, C. krusei and C. glabrata with MAR index 
ranged from (0-1) (table 2). The results agreed with 
Yang et al., (2009)[36] who found that the clinical isolate 
of E. coli, K. pneumoniae, S. aureus and P. aeruginosa 
were common among sewage water. Concern presence 
of Candida spp. it supported by Filipkowska et al., 
(2008)[37], Biedunkiewicz and Ozimek, (2009)[38] and 
Korzeniewska et al., (2011)[39] whom found the different 
species of Candida in municipal wastewater. It is 
important to state that recovering mentioned microbes 
from high concentration of heavy metals waste water 
reveal their ability to live with such toxic concentrations 
may be due to their efflux pump or plasmid coding genes. 
The heavy metals and antibiotic resistance were closely 
related and may be carried on same plasmid [40-44]. 

Table (2): Microbes with resistance phenotypes and MAR index.

Pathogen Resistance Phenotype MAR 
index

E. coli AmoxiclavR/CefotaximeR 0.22

K. pneumoniae AmoxiclavR/CeftazidimeR 0.22

P. aeruginosa AmoxiclavR/CefotaximeR/CeftazidimeR/AmikacinR 0.44

V. cholerae NON 0

S. aureus ClarithromycinR 0.1

E. faecalis NON 0

C. albicans KetoconazoleR/MiconazoleR 0.33

C. krusei
KetoconazoleR/MiconazoleR/EconazoleR/FluconazoleR

/ItraconazoleR/ClotrimazoleR
1

C. glabrata
KetoconazoleR/MiconazoleR/EconazoleR/FluconazoleR

/ItraconazoleR
0.83

DNA damage results using comet assay for revealed that high level of damage to DNA of rat dosed with 
waste water compared with those dosed with fresh water in both tail length (11.35±2.1, 2.7±0.9) and tail moment 
(1.193±0.11, 0.2±0.1) respectively (table 3). 
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DNA damage based on the comparison with the control according to the pictures that were taken DNA damage 
can be classified into three classes (class 1, no damage; class 2, low damage; class 3, medium damage and class 4, 
high damage) as shown in figures (1). The observed DNA damage may attributed to heavy metals which have a 
role in high percentage of DNA damage and ability to produce bulky DNA adducts. The heavy metals can produce 
chemical or physical modification to DNA measured by means of DNA fragmentation [45]. 

Table (3): Comet Assay Parameter among rat dosed with waste and fresh water.

Comet Parameter

Mean±SD

Rat dosed with waste water Rat dosed with fresh water

Tail Length (µm) 11.35±2.1 2.7±0.9

Tail Moment (%) 1.193±0.11
0.2±0.1 

Figure (1): Classes of DNA damage in rat sample (blood) oral administrated from wastewater of four sites 
according to comet assay: Class (A) Control, Class (B) low damage, Class (C) Medium damage, Class (D) 

High damage. 

Immunohistochemistry (IHC) assay was used to 
detect of 8-OHDG among liver tissues of rat dosed 
with waste water (study) and fresh water (control) and 
the results revealed strong signal (high expression) in 
all liver tissues of rat dosed with waste water (study) 
compared with those dosed with fresh water (control) 
whose gave negative results (figure 3). High expression 

of 8-OHDG revealed high oxidative stress caused by 
pollutants especially heavy metals like Cd and Pb. liver 
tissues used to understanding biotransformation and 
toxicity in municipal wastewater, this was agreement 
with Herman and Geraldine, (2009)[46] who considered 
that the liver is one of the target organs affected by lead 
toxicity owing its storage in the liver after lead exposure. 
Also it is organ of detoxification [47,48]. 
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Figure (3): Infi ltrative rats liver tissues showing the results of immunohistochemical staining of 8-OHDG 
protein over expression using biotinylated -labeled anti-8-OHDG protein antibody, stained by DAB-
chromogen (Brown) and counter stained by Mayer’s haematoxylin (Blue): A. Positive 8OHDG –IHC 

reaction with high score and strong signal intensity (10X) B. Liver tissues with negative 8-OHDG-IHC 
reactions (10X) 

Histopathological results of eat dosed with waste water compared with those dosed with fresh water (control) 
were observed after 60 days of dosing . the results displayed that the control was normal where mild chronic hepatitis 
showed in samples of site 1, 2, 3 while site4 had moderate chronic hepatitis and Fasciola hepatica (fi gure 4 and 5). 
Many studies of mammalian tissues noted that the histopathological alterations induced by different heavy metals 
in the tissues of liver organ. Human and animal wastewaters play role important as sources of parasitic pathogens 
infecting human [49,50]. 

Figure (4): Show the histopathology of rat Liver sections after 60 days of dosage with wastewater: A:Show 
liver tissue with moderate chronic hepatitis, intralobular and periportal chronic infl ammatory cell infi ltrate 

(arrows) (100X) (H&E). B:Show normal Liver (Control) (100X) (H&E). 

Figure(5): Show the histopathology of rat liver sections after 60 days of dosage with wastewater: A: Show 
the liver tissue with Fasciola spp. (Fasciolosis) (arrow) (100X) (H&E). B: Show normal Liver (Control) 

(100X) (H&E). 
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Abstract
Virgin coconut oil (VCO) is the most oldest edible oil, extracted from fresh and mature kernel using wet 
or dry methods, therefor the resulting oil is a pure, clear, and colorless with a scent of fresh coconut, these 
characteristics make VCO has the preferableness in medical and health applications, over refining coconut 
oil (RCO) that is extract from kernel of coconut after drying by methods makes the oil refining, bleaching and 
deodorizing. In spite of that, the chemical compositions particularly the fatty acids in both VCO and RCO 
are the same with no significant difference. MCFAs which are classified as MCTs, are the basic components 
in both VCO and RCO, these MCFAs particularly lauric acid (LA) following by capric and caprylic acids 
playing a great role in antimicrobial activity of coconut oil, therefor the extraction of these fatty acids are 
show more antibacterial activity on pathogenic bacteria more than lipolyzed VCO or VCO itself that may 
not show inhibition effect. Gram positive bacteria is more sensitive than gram negative one towards LA 
and other fatty acids, therefor these fatty acids at high concentrations showed inhibition effect on gram 
negative bacteria, while at low concentration showed resistance. This study attempts to review the chemical 
components in both VCO and RCO based on their extraction methods, also the antibacterial activity and 
the mechanism of action, also suggests that RCO has the same effect as antibacterial as VCO based on their 
chemical compositions. 
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Introduction
Coconut nucifera commonly known as Coconut, 

is a member of the Arecaceae family, coastal tropical 
countries like Brunei, Cambodia, Indonesia, Laos, 
Malaysia, Myanmar, Philippines, Singapore, Thailand, 
Vietnam are considered the native of coconut tree 
cultivation [1,2], “tree of life” referred to the tree of 
coconut and all parts of this tree could be consumed by 
humans or animal and transformed into many products 
like brushes, ladle, spoon and house furniture [3]. The 
oval rough coconut fruit consist of the outer hard thin 
skin (exocarp), fibrous thick layer (mesocarp), hard core 
(endocarp), white kernel (endosperm), and a big cavity 
suspended with a thick, sweet albumen liquid called 

coconut water, the development of endosperm layer 
will give arise the flesh meat edible coconut or kernel, 
after drying of flesh coconut it would be called copra, 
which is a source of coconut oil extraction. Coconut oil 
is an oldest edible oil that was used in tropical countries 
for thousands years ago, which is extract from the fresh 
kernel or meat of coconut after maturation, that make 
coconut oil can be easily homemade that would be give 
natural oil and chemical free treatment, and with its low 
oxidation point making coconut oil stable for two years 
of storage without any oxidation process could be occur 
as the presence of saturated fat also it has long validity, 
stable in high heat and melting point from 23º to 26ºC, 
that makes coconut oil very healthy for backing and 
deep-fry [4-8].

The natural creamy and soft texture of VCO is well 
known for skin and hair care using [9], and also used in 
cosmetics industry such as prepare natural shampoo, 
scents making, soaps, massage oils, aromatherapy and 
many other beauty and cosmetic products [10,11]. VCO 
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has very strong benefits in health and medical fields that 
make it very useful in weight loss, digestion, healing and 
infection, aid in prevention liver disease, dissolve stone 
of kidney, pancreatitis treatment, diabetes treatment and 
the most important fields include antibacterial, antiviral, 
antiparasitic, antifungal, anticancer, antidermatophytic, 
antioxidant, anticaries and disinfectant activities [12,13]. 

Coconut oil

Coconut oil can be classified into VCO and RCO. 
According to Philippine National Standard VCO the 
definition of VCO is the oil that obtained from fresh 
and mature kernel of the coconut, either by natural or 
mechanical methods in the presence of heat or not, 
without chemical refining, bleaching and deodorizing, 
and which does not lead to the changing the oil nature 
[14]. VCO is pure oil, clear and colorless, with a scent 
of fresh coconut, which depends on the method of 
production oil. Two mains procedures can be used to 
extract VCO, which are wet and dry procedures, in wet 
procedure VCO is obtained by pressing fresh and mature 
coconut by manual or mechanical methods with water 
addition or without, that forming the milky fluid coconut 
mixture from this coconut milk VCO can be obtained, in 
wet method it should be avoiding dry of coconut kernel, 
after that VCO is produced by three mains methods; 
modified kitchen, modified natural fermentation and 
fresh-wet centrifuge methods. In dry method VCO is 
obtained immediately from fresh coconut kernel, after 
dried the kernel partially under controlled heat for 
reaching the moisture to 10-13% and then mechanically 
pressed the kernel for obtaining the oil, dry method 
including; low pressure oil extraction, high pressure 
expeller and fresh-dry centrifuge methods [15-18], these 
methods that is used in VCO extraction makes it very 
useful without losing the nature of VCO or the active 
natural components like vitamins especially vitamin E, 
polyphenols and antioxidants [17,19]. On the other hand 
RCO is extracted from dried coconut kernel ‘’copra’’, 
the drying process could be by using sun, smoke, or 
hot air, the obtained oil should be purified to make it 
appropriate for consumption, therefor the oil is must 
be chemical refined, deodorized and bleached, the heat 
is using for deodorizing the oil and for bleaching and 
the oil is filtered by clays to separate impurities, while 
using of sodium hydroxide to separate free fatty acids 
that make coconut oil has long shelf life, these processes 
will remove some characteristics of the oil [20], and that 
makes the resulting RCO is yellow color, no odor and 
no taste [21], whereas VCO which has not any refining, 

deodorizing or bleaching processes, makes it is the 
unique form and more useful which can be used in many 
applications in health and medical fields as compared 
with RCO that has traditional use [17,22]. 

Composition of VCO and RCO

One tablespoon of coconut oil supply 121 
kilocalories, 13.7 gram fat, no protein, no carbohydrate, 
and very few amount of vitamins or minerals, that was 
reported by the National Nutrient Database published 
by the United States Department of Agriculture. About 
99.9% of coconut oil is fatty acids (FA) and 91.9% of 
these fatty acids are saturated fatty acids (SFA), followed 
by 6.4% for monounsaturated fatty acid (MUFA) acids 
and 1.5% for polyunsaturated fatty acids (PUFA), and 
there is no dietary cholesterol [23]. The most predominate 
(SFA) is Lauric Acid (LA) about 50% and could be 
reached 56% depending on the variety of the coconut 
[17], this is followed by other fatty acids [12,24,25]. The 
standard quality of FAs compositions for coconut oil 
was reported by Codex Alimentarius [26], while for VCO 
was reported by Asian and Pacific Coconut Community 
(APCC) [27], it was also reported the value of iodine, 
percentage of free fatty acid (FFA), moisture, volatile 
matter and the value of peroxide as shows in Table 1. 

VCO cannot be differentiated from RCO by the 
compositions of FAs as reported by, even the VCO was 
obtained from different methods for extraction, their no 
significant differences in fatty acid profile for various 
types of coconut oil when compared with the results 
of the Codex standards for coconut oil and the APCC 
standards for VCO [28,29],that means, the processing 
methods does not affect the profile of Fas[30], while the 
deferens are being that VCO has higher FFA, volatile 
matter, moisture, and lower peroxide value compared 
to RCO, which also comes with the Codex and APCC 
standards[29], these values determine the quality of VCO 
in addition to the color, odor and taste[17,31], FFA is the 
most crucial and important characteristic in the VCO 
producing and sales of products [32].

The saturation degree and fatty acid carbon chain 
length in any oil or fat will assist in determination of its 
characteristics, uses and impacts on human health, and 
VCO contains about 91.9% of SFAs 50% of it is LA as 
mention previously in this study, LA is a medium chain 
free fatty acids (MCFAs), and classified as medium 
chain triglycerides (MCTs), with 12 carbons chain 
(C12), followed by other MCFAs such as like caproic 
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(C6), caprylic (C8), capric (C10), including lauric acid (C12), and long chain fatty acids (LCFAs) myristic (C14), 
palmitic (C16), palmitoleic (C16:1), stearic (C18), oleic (C18:1), linoleic (C18:2), and linolenic (C18:3) [33,34]. About 
two thirds of fatty acids in coconut oil is a saturated MCFAs, while LCFAs which is also saturated comprise fewer 
than the third and about tenth for the unsaturated one [35]. Coconut oil is the unique oil from other vegetable oils 
because it’s the one that 50% of fatty acids in it is LA [24,25].

Table 1: Standard parameters of quality of Codex Alimentarius for coconut oil and APCC for VCO 
compared with VCO and RCO values.

Parameters Codex standard for 
coconut oil

APCC standard for 
VCO

VCO products
(Dayrit et al, 2007)

RCO products
(Dayrit et al, 2007)

% C6:0 Caproic acid ND–0.7 0.4–0.6
0.24–0.56

(0.40)
0.32–0.59 

(0.41)

% C8:0 Caprylic acid 4.6–10.0 5.0–10.0
4.15–9.23

(7.23)
5.32–8.83 

(6.61)

% C10:0 Capric acid 5.0–8.0 4.5–8.0
4.27–6.08

(5.21)
4.56–6.03 

(5.00)

% C12:0 Lauric acid 45.1–53.2 43.0–53.0
46.0–52.6

(48.66)
46.7–49.4 

(48.14)

% C14:0 Myristic acid 16.8–21.0 16.0–21.0
16.0–19.7

(17.82)
16.2–19.6 

(17.88)

% C16:0 Palmitic acid 7.5–10.2 7.5–10.0
7.65–10.1

(8.51)
7.80–9.73 

(8.88)

% C18:0 Stearic acid 2.0–4.0 2.0–4.0
2.73–4.63

(3.50)
2.94–3.69 

(3.26)

% C18:1 Linoleic acid 5.0–10.0 5.0–10.0
5.93–8.53

(7.16)
7.24–8.04 

(7.63)

% C18:2 Linolenic acid 1.0–2.5 1.0–2.5
1.00–2.03

(1.52)
1.82–2.36 

(2.19)

Iodine value 6.3–10.6 4.1–11.0
5.6–10.3

(7.28)
6.81–8.91 

(8.00)

% FFA, as lauric acid No standard ≤0.5
0.047–0.337

(0.131)
0.008–0.076 

(0.021)

% Moisture No standard 0.1–0.5
0.05–0.11a

(0.08)
0.01–0.10a 

(0.05)

% Volatile matter 0.2 0.2
0.07–0.18c

(0.13)
0.00–0.08c 

(0.03)

Peroxide value, meq/kg oil <15 <3
0.00–1.86

(0.56)
0.27–3.39 

(0.98)

a By Karl–Fisher titration.
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b Mass loss at 105 °C.

c Mass loss at 120 °C. 

Antibacterial activity of VCO

MCFAs that are found in coconut oil make this oil has 
potential role as antibacterial, antiviral, and antifungal 
activities [36], particularly LA and its other derivatives of 
MCFAs with carbon chains C6 to C12 gave the coconut 
oil its antimicrobial activity [37] against gram positive, 
therefor many studies showed the antibacterial effect 
of LA on Staphylococcus aureus and Bacillus cereus, 
while the activity of MCFAs and LCFAs with various 
carbon chain length (C8-C18) could not show inhibition 
effect against a number of gram negative bacteria [38-40] 
on the other hand studies reported the antibacterial effect 
of LA against gram negative bacteria such as Neisseria 
gonorrhoeae, Chlamydia trachomatis, Helicobacter 
pylori [41-44]. But still antibacterial activity of LA 
has great effect against gram positive bacteria when 
compare with gram negative bacteria, that is reported 
by a study performed by Abbas et al., 2017[45] that the 
esterified LA from coconut oil at different dilutions 
showed the antibacterial activity at highest dilution 
with largest inhibition zone for Staphylococcus aureus 
and Streptococcus pneumoniae followed by lowest 
inhibition zone for Salmonella spp., Mycobacterium 
tuberculosis and Escherichia coli, while at lowest 
concentration, Staphylococcus aureus and Streptococcus 
pneumonia showed lowest inhibition zone compared 
with Mycobacterium tuberculosis, Escherichia coli 
and Salmonella spp., that are showed resistance at the 
same lowest concentration, other study also reported the 
antibacterial the largest inhibition zone of extracted LA 
at different concentration for Staphylococcus aureus, 
Streptococcus spp. and Lactobacillus and the lowest 
inhibition for Escherichia coli which is also showed the 
resistance at the lower concentration of LA, in this study 
the same species showed resistance towards the coconut 
oil, which mean the extracted LA is more effect than 
coconut oil as antibacterial agent [46]. 

Antibacterial mechanism of VCO 

The specific mechanism for the VCO as antibacterial 
agent is not detected and stilled unknown, the suggestion 
was that the metabolizing of the VCO makes it release 
its component of MCFAs, like caprylic, capric, and 
lauric acids, which are have the antimicrobial action 
[47], and LA is the most effected one, the integration of 
MCFAs of VCO into the bacterial cell membrane induce 

the solubilization lipids of the membrane which lead to 
disintegrate the bacteria cell wall [47,48], the disruption 
of bacterial cell membrane was indicated by the studies 
of electron microscope, which demonstrated the lysis of 
Streptococcus agalactiae, S. aureus Clostridium albicans, 
C. perfringens, and C. trachomatis when are exposed to 
the fatty acids of VCO [49,50]. VCO and its fatty acids 
showed the antibacterial effect on Clostridium difficile 
and the most action was belong to LA (C12) which is 
the predominant one, and followed by capric (C10) and 
caprylic (C8) acids, which are represented about 9% 
and 6% for each respectively according to Codex and 
APCC, these two fatty acids (Capric and caprylic acid) 
were showed less antibacterial action, while the activity 
of VCO towards C. difficile was abcent, but when 
coconut oil was lipolyzed showed the inhibition action 
on C. difficile [51]. The lipolyzing of MCTs by lipase and 
water leading to glycerol, diglycerides, monoglycerides 
and FFAs forming [52], the antimicrobial action belongs 
to monoglycerides and free fatty acids [49,50,53] and the 
less activity belongs to triglycerides, diglycerides and 
glycerol [48], therefor when VCO is lipolyzing by lipase 
to release its fatty acids and exposed the cells of C. 
difficile to this lipolyzing VCO had the inhibitory effect 
on the growth of bacteria at 0.15–1.2% of lioplyzing 
VCO while no effect for non-lioplyzing one, there 
were inhibitory effect of lauric, capric and caprylic 
acids individually for each, the most effect was for LA 
at concentration 1000 µM, these fatty acids integrate 
with lipid bacterial membrane works on disruption of 
bacterial cell membrane [48,51]. 

Conclusion
Many studies were reported the chemical 

components of in VCO and RCO with no significant 
difference in both, whatever the extraction methods 
were used. In the other hand the antimicrobial activity 
was also reported of the extracted fatty acids from 
VCO especially LA and followed by capric acid and 
caprylic show while no activity for caproic acid because 
it comprise about 0.5%, this low content of it makes 
it shows no antimicrobial activity. Coconut oil fatty 
acids were showed the antibacterial activity particularly 
on gram positive bacteria and in low effect for gram 
negative in specific concentrations for several species, 
that indicate using fatty acids in high concentration 
shows antibacterial activity on gram negative bacteria, 
which makes the antibacterial action was no longer 
for gram positive but also for gram negative bacteria, 
and as the both types of VCO and RCO have the same 
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chemical compositions with no significant difference as 
mentioned previously, that suggests the RCO has the 
same mechanism as antibacterial activity as VCO.
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Abstract
Alzheimer’s disease is the common form of dementia and possibly contributes about 60-70%. of Cases .There 
is no cure for Alzheimer’s disease and drug therapy for disease is still in its infancy. Approved medication for 
the treatment of probable Alzheimer disease helps control the Symptoms of Alzheimer’s disease . This study 
involves college students in the age of 17 to 20 years. A well Structured questionnaire comprising questions 
covering socio-demographic information , knowledge, altitude, perception was framed and adminstrested to 
these participants through an Online survey. The results were collected and were represented in pie charts. 
The association between groups was assessed by Chi Square test where p < 0.05 was considered statistically 
significant. More awareness may be created on the risk factor and complications of Alzheimer’s diseases 
among the younger generation.

Keywords: Awareness; Alzheimer’s disease; dementia; online survey 

Introduction 

Alzheimer’s disease is a common form of dementia 
that possibly contributes about 60-70% of Cases. 
Other types of vascular dementia, dementia with Lewy 
bodies in which a group of diseases that contribute to 
frontotemporal dementia. The boundaries between 
subtypes are in distinct and mixed forms mostly co-exist 
1. There is no cure for Alzheimer’s disease and drug 
therapy for the disease is still in its infancy . Approved 
medication for the treatment Alzheimer’s disease, helps 
control Symptoms of Alzheimer’s disease but does 
not slow down the process progression or reverse 2. 
Alzheimer’s disease is characterized with mild cognitive 
impairment and dementia· Pathological changes that 
underlie Alzheimer’s disease begin to accumulate for 
years or even decades, before emotional, physical or 
cognitive Symptoms occurs, at which the onset of a 
gradual and progressive decline in cognition occurs 3  
Many physicians do not screen for cognitive problems 
in their practices unless they receive complaints from 
either the patient of their family 4 previous studies 
has demonstrated that quality care of the person with 
dementia is feasible in acute care setting. When attention 
to the special needs of patients with dementia is given 

5Currently, only symptomatic treatment can be given 
to patients with Alzheimer’s diseases, and concentrate 
on potential prophylactic strategies6. Recent studies 
explain that dementia,mainly in men, may be declining 
in western countries. it is unclear which is the reason 
behind the dementia that are declining and this could be 
underpinned by better management of vascular risk 7

Alzheimer’s disease is substantially increased 
among aged 15 years and more with a progressive 
decline in memory, thinking , language and learning 
capacity etc. Alzheimer’s diseases should be different 
compared to normal age - related decline in cognitive 
function, Which is more graduate and associated 
with less disability. Disease often begins with mild 
symptoms and ends with severe brain damage. People 
with dementia lose their ability at various rates 1 . The 
German psychiatrist Du. Alois Alzheimer was credited 
for the first time a dementing condition which later 
becomes known as Alzheimer’s disease In landmark 
1906 conference lecture and subsequent 1907 article 
put alzheimer’s described the case of Auguste D, a 
51-year old women with a peculiar disease of cerebral 
corter who had presented with progressive and language 
impairment, disorientation , behavioural symptoms like 
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hallucinations, delusions, parabola and psychosocial 
impairment 2. Alzheimer’s disease (AD), a very common 
dementia in elders is a chronic neurodegenerative 
disease affecting approximately 30 million people 
worldwide in 2015 8 Previous studies state that someone 
in the country will develop Alzheimer’s disease every 
66 sec . By the year  2050, every case  of Alzheimer’s 
is expected to develop within  33 seconds, concluding 
nearly 1 million new cases per year. In the year 2013, 
official death certificates recorded 84,767 death cases of  
Alzheimer’s disease, making it the sixth largest cause 
of death in the United States  .The fifth largest cause of 
death in Americans who age more than 65 year 9 The 
treatment is currently targeted towards symptomatic 
therapy although trials are underway  Alzheimer’s 
diseases 10. Researchers indicates the that people are 
very concerned about the status of their  cognitive health 
and development of AD 11 

In the past, Alzheimer’s disease dementia was 
difficult to differentiate from other dementia causing 
pathogens, however with the advent of advanced 
medical imagéng techniques, including molecular 
imaging have  given clinicians and researchers much 
greater insight into the neuropathological process of 
their patients aiding in diagnosis. Regardless of these 
advances, the recognitication of Alzheimer’s disease 
remains one primarily formed on the clinical history and 
presentation of the patients as examined by the physician 
, According to the most recent diagnostic Criteria , the 
clinical onset of Alzheimer’s disease dementia one can 
be divided into 3 broad periods : preclinical, MCI and 
Alzheimer’s disease can be divided dementia and the 
lengths of time elapsed during these different periods of 
disease is on the order of decades 12. Several of these 
pathologic changes may occur decades before symptom 
onset, leaving ample time for implementing prevention 
strategies that target the earliest stages of the disease. 
13 .The current population has seen the rise of unaging 
and other biomarkers to characterize preclinical disease 
before the development of significant cognitive decline 
. At last, we suggest future directions and predictions 
for  dementia - related research and potential therapeutic 
interventions. One of the biggest challenges faced by 
neuropsychologists over the past oo years is to understand 
the cognitive and behavioral manifestation of dementia 
and at their relationship between brain pathology 14

Patients who have subjective cognitive decline have 
been found out as a useful population in whom we need 
to look for preclinical Alzheimer’s disease 15 Recent 
research on childhood obesity 16,natural products in 
health and diseases 17,18,19,20,21 ,nanoparticles 22,23,24,25, 
studies on cancer cells 26,27,28,29,30 improved my passion 
for research and chose this topic to create awareness on 
Alzheimer’s diseases in the society.The aim of this study 
is to create awareness and knowledge and to determine 
the attitude and practice towards Alzheimer’s disease 
among College Students 

Materials and Methods 

This study involved both male and female in the age 
group of 19-23 years among College students. A well-
structured questionnaire comprises 15 questions. This 
was conducted through an online survey. The online 
survey Software used was Google forms software. This 
is a cross sectional descriptive survey that is conducted 
among 100 students College Students . The results were 
collected and Tabulated. The descriptive statistics were 
done using the SPSS software. The results were analysed 
using statistical analysis. 

Results and Discussion

In the survey conducted among 100 college 
Students 66.3% were female and 33 .7% were males. 
81.2% were aware of Alzheimer’s disease whereas 
18.8% were not aware of Alzheimer’s disease. 45.5% 
of the participants think  Alzheimer’s  disease is curable 
and about 54.5% say it not curable. 76.2% think memory 
loss is the symptom for Alzheimer’s disease. 43.6% 
think Alzheimer’s disease and dementia are the same 
and about 56.4% think it is not the same. 47.5% thinks 
there is no cure for Alzheimer’s disease. 

37.6% agreed that  they have disorientated time and 
place, often forgetting days of a week. About 50.5% 
agreed that  they have memory loss and 49.5% agreed 
that  they don’t have memory loss. 36.6% agreed that 
memory loss get’s worse day by day and 63.4%  agreed 
that  it doesn’t get worse day by day. 79.2% agreed that  
they gain information from this survey. 

We have seen the association between gender and 
awareness on symptoms of Alzheimer’s disease [Fig 
1], awareness on differentiation between Alzheimer’s 
disease and dementia [Fig 2], awareness on  treatment 
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for Alzheimer’s disease [Fig 3], awareness on 
Alzheimer’s disease [Fig 4],  awareness on  memory loss 
getting worse everyday [Fig 5], awareness on  gaining 
information about Alzheimer’s diseases after doing this 
survey [Fig 6]. 

In the Study done by Wendy Smyth et al 2012 
regarding the opinion of the participant thinking if  

Alzheimer’s diseases and dementia are the same  62% 
agreed that yes and 38% agreed that No 5. In the Study 
done by Miri Kim et al, 2020 majority of the participants 
agreed that  younger people are affected more 8 And in 
Study done by Maria .S. Sabbagh et al, 2011 , 45.7% 
agreed that   younger people are affected more4. 

Figure 1:Bar Chart  depicts the association between  gender (X axis) and  responses of awareness on 
symptoms of Alzheimer’s disease (Y axis). 52.48% of female and 23.78 % of male agree that  memory loss 

is a symptom . Blue colour denotes Female and green colour denotes Male .The majority of the female 
population (52.48%) agree that memory loss is a symptom of Alzheimer’s disease . The association was 

found by chi square test  (Chi square value= 1.649 ) which shows (p value=0.648) no statistical signifi cance.                                                                
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Figure 2:Bar Chart  depicts the association between  gender (X axis) and response of awareness on 
differentiation between Alzheimer’s disease and dementia (Y axis). 28.71% of female and 14.85% of male 
accept dementia and Alzhemier’s disease are the similarity .Blue colour denotes Female and green colour 

denotes Male. The majority of the female population (37.62%) agree that dementia and Alzheimer’s disease 
are not similar. The association was found by chi square test (Chi square value= 0.004) which shows (p value 

= 0.936) no statistical signifi cance.

Figure 3 : Bar Chart depicts the association between  gender (X axis) and responses of  awareness on  
treatment for Alzheimer’s disease (Y axis).34.65% of female and 17.82% of male admit cholinesterase as one 
of the best treatments for  Alzheimer’s disease .Blue colour denotes Female and green colour denotes Male. 

The  majority of the female population (34.65%) responses that drug like cholinesterase is the best treatment 
for Alzheimer’s diseases .The association was found by chi square test (Chi square value= 0.004) which 

shows (p value = 0.947) no statistical signifi cance
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Figure 4 :Bar Chart  depicts the association between  gender (X axis) and responses of awareness on 
Alzheimer’s disease (Y axis). 24.75% of female and 12.87% of male have enough awareness about 

Alzheimer’s disease.Blue colour denotes Female and green colour denotes Male .The  majority of the female 
population (34.65%) agrees that there is no enough awareness on Alzheimer’s diseases . The association was 
found by chi square test (Chi square value= 0.008) which shows (p value = 0.928) no statistical signifi cance. 

 
Figure 5:Bar Chart  depicts the association between  gender (X axis) and response of awareness on  memory 
loss getting worse everyday (Y axis). 25.74% of female and 10.89% of male population says memory loss gets 

worse day by day. Blue colour denotes Female and green colour denotes Male.The  majority of the female 
population (34.65%) responded that the memory loss  doesn’t get worse . The association was found by chi 

square test (Chi square value= 0.242 ) which shows (p value = 0.525) no statistical signifi cance.
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Figure 6 :Bar Chart  depicts the association between  gender (X axis) and response of awareness on  gaining 
information about Alzheimer’s diseases after doing this survey (Y axis).52.48% of female  and 26.73% of 
male agree that this survey was helpful.Blue colour denotes Female and green colour denotes Male .The  

majority of the female population (52.48%) respond that this survey was helpful to learn more about 
Alzheimer Diseases . The association was found by chi square test (Chi square value= 0.405 ) which shows (p 

value = 0.971) no statistical signifi cance.

Conclusion 

From our study we can conclude that students are 
having good knowledge and awareness of Alzheimer’s 
disease and its symptoms, treatment etc, but still few 
participants are not fully aware of Alzheimer’s disease. 
Seminars in educational institutions, active lifestyle 
modifi cations and memory workshops may be required 
to bring awareness on Azheimer’s disease among the 
community. 
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Abstract
Background: With the new changing lifestyles and the control if infectious diseases, cancer is soon emerging 
to be one of the leading causes of deaths in developing countries like India. Surgical procedure shows 
improvement in survival period for a patient at stage II and III after correcting the nutritional status of the 
patients. There is a decline in post-operative complication with patients who underwent surgery. Hence this 
study was undertaken to study the curative and palliative surgeries in the patients of gastric adenocarcinoma 
and their hospital stay.

Methodology: This was a prospective study in which 50 of gastric adenocarcinoma patients who were 
admitted in the surgery department at Datta Meghe Medical College, Shalinitai Meghe Hospital and Research 
Centre, Nagpur in collaboration with Jawaharlal Nehru Medical College, Datta Meghe Institute of Medical 
Sciences, Sawangi Meghe, Wardha, Maharashtra were studied.

Results: Majority of patients presented with Stage II (88%) while 12% presented with stage III. 82% patients 
underwent curative surgeries while 18% underwent palliative surgeries. The duration of hospital stays for 
Gastric Adenocarcinoma surgery for Stage II ranges from 6-8 days (median 7 days) whereas for Stage III 
it is 7-8 days (median 7.5 day). A total of 50 patients who underwent surgery for histologically proven 
gastric adenocarcinoma. Out of 50 patients a majority i.e. 88% presented in stage II while 12% presented in 
stage III.

Conclusion: On the basis of our observations we concluded that the patients presenting earlier in stage II 
undergo curative surgeries most often and mean hospital stay post-surgery around a week.
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Introduction
With the new changing lifestyles and the control if 

infectious diseases, cancer is soon emerging to be one 

of the leading causes of deaths in developing countries 
like India. Solid tumors arising from lung, stomach, 
colorectum, liver, esophagus, breast, cervix and prostate 
form the major causes of cancer related deaths in India1. 
There are various screening programmes which may 
detect early stages of cancer and thereby resulting in 
higher cure rates of the cancers in early stage. Gastric 
carcinoma is increasing becoming commoner day by 
day.

The most common site for metastases is the 
peritoneum, in two thirds of cases synchronous and in 
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one third metachronous. In recurrent disease, 50%of the 
patients with GC have peritoneal metastases (PM) and in 
patients who undergo resection with curative intent for 
GC it is 10-20%. However, the true incidence, prognosis, 
treatment and outcome of patients with PM in G Care not 
well-known. The most common treatment for advanced 
GC is palliative chemotherapy, with a median overall 
survival (MOS) of 8-17 months 12-15. In cases with 
non-curable GC (distant lymph node metastases, liver 
metastases, remnant tumor or PM) treated with palliative 
resection, a MOS of 7-8 months has been observed and 
in patients not actively treated, it is shorter2. This poor 
outcome of PM from GC underlines the importance 
of further investigation and the evaluation of a new 
treatment method that may improve survival rates.

For a locally advanced gastric cancer neoadjuvant 
chemo-radiation can be given to achieve RO resection. 
Diagnosis of gastric cancer in early stages gives good 
curative resection and less mortality & morbidity for 
patients. In patients morbidity and mortality considerably 
decreased, for those who were hospitalized at stage 
II and III. Surgical procedure shows improvement 
in survival period for a patient at stage II and III 
after correcting the nutritional status of the patients. 
There is a decline in post-operative complication with 
patients who underwent surgery. Curative surgeries like 
endoscopic or surgical resection can be done in patients 
in which lesions are superficial or present early while 
for advanced cancer, last resort is palliative surgery.3 
Also the mean duration of stay of patients post-surgery 
of gastric adenocarcinoma was about 7-8 days which is 
less than other cancers. Hence this study was conduced 
to study the curative surgeries and hospital stay of the 
patients with gastric adenocarcinoma post surgery.

Methodology
Patients admitted in the surgery department in a 

tertiary hospital were included in the study. This was 
a prospective descriptive study conducted on a total of 
50 patients at the department of general surgery in a 
tertiary hospital from July 2012 to December 2013. The 
information obtained included patients date of admission, 
demographics, clinical history, investigations, and type 
of surgery, type of anesthesia, duration of surgery, date 
of discharge and return to work. The patients were 
further enquired and clinically examined. Patients were 
further reviewed on subsequent clinical visit.

Inclusion Criteria: The study population 

includes 50 patients who underwent surgery for 
gastric adenocarcinoma (histopathologically proven 
gastric adenocarcinoma) by endoscopic biopsy at the 
Department of General Surgery.

Exclusion Criteria:

1. Patients with gastro intestinal stromal tumor or 
Gastric Lymphoma or Gastric carcinoid’s tumors 
are excluded from the study.

2. Patient only received palliative chemo radiotherapy 
without going any forms of surgery are excluded 
from study.

3. Patient who is unfit for surgery excluded from study.

All patients underwent a detailed medical history 
and clinical examination.

Clinical examination comprises of General 
examination, systemic examination and Digital rectal 
examination. Diagnosis of patients based on UGI 
Endoscopy, biopsy, CT scan, PET scan and assessment 
for H. Pylori. Staging based on TNM Classification 
system according to the AJCC Staging. From July 
2012 to Dec 2013 data entered prospectively in to a 
methodology specifically designed for the study.

Statistical analysis: The categorical data were 
represented by frequency with percentage and chi-
square and Fisher exact test were used for analysis. The 
continuous data represented by mean (SD) for normal 
data and Median (Range) for abnormal data was analyzed 
by using Independent t-test and Mann- Whitney U test. 
SPSS version 16 was used for analysis and P value less 
than 0.05 were considered as statistically significant.

Results
A total of 50 patients who underwent surgery for 

histologically proven gastric adenocarcinoma. Out of 50 
patients a majority i.e. 88% presented in stage II while 
12% presented in stage III. (table 1)

82% of the surgeries done were curative surgeries 
while only 18% were palliative surgeries.(table 2 and 
figure 1)

The duration of hospital stay for Gastric 
Adenocarcinoma surgery for Stage II ranges from 6-8 
days (median 7 days) whereas for Stage III it is 7-8 days 
(median 7.5 day). The p value is <0.16 which is not 
significant. (table 3)
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Table 1 showing stage of tumour:

Stage of tumour Number of patients Percentage

I 0 0%

II 44 88%

III 6 12%

IV 0 0%

Table 2 showing the number of curative surgeries done:

Type of surgery Number Percentage

Curative surgeries 41 82%

Palliative surgeries 9 18%

Figure 1 showing number of curative surgeries done:

Table 3 showing duration of hospital stay:

 Variables Median Standard Deviation P. Value

Duration of hospital stay 
Stage II 7 1.25

0.16
Stage II 7.5 0.5

Discussion
In our study 50 patients underwent surgery out of 

which 41 had a curative surgeries and 9 had a palliative 
surgeries. The Indian health system may promote early 
detection of cancer helpful in decreasing morbidity & 
mortality of patients to give good survival rate; In this 
study most of patients came to hospital at stage II & III 

undergoes surgery and having good survival rate up to 
follow up.

Improvement in treatment modality for a gastric 
cancer patient give good survival rate to the patient; and 
Decreased in post-operative complication rate for the 
patients who undergoes surgery In our study population 
total number of 41 patients undergoes curative resection 
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it means that Patients undergoing curative surgery 
shows Histopathological/Microscopic Macroscopic 
aberrations are showing negative in RO resections; total 
number of patients undergoes palliative surgery were 
9. It means that there histopathology was showing R1 
resection which means microscopic residual tumor. 
Hospital stay is one of the factors used for assessment 
of outcome of various surgical method. When compare 
to open literature studies, in our study hospital stay is 
significantly lower than others studies. Many factors are 
related to length of hospital stays apart from nature of 
surgery; In our study patient presented with advanced 
stage IV gastric adenocarcinoma are referred to medical 
oncology and radiotherapy department for palliative 
chemo radiotherapy. In our study patients presented with 
similar symptoms and signs of gastric cancer most of 
them showed gastric obstructive symptoms; In my study 
88 % of patients found to have gastric cancer in distal 
part of stomach. Patients undergoing curative surgery– 
Total gastric showing good tolerance to surgery; H. 
Pylori are a well-recognized risk factor for gastric 
cancer, a slightly lower prevalence & infections were 
observed in this study.

Curative surgeries can be done in early stage in 
which tumour has not metastasize which comprises of 
a complete excision of the tumor with margins free of 
tumor and microscopic tumor cells (R0), combined with 
adequate lymphadenectomy (the removal of more than 
15 lymph nodes).4.

Treatment of gastric carcinoma is mostly surgery and 
chemotherapy. Curative surgery in the form endoscopic 
resection appears the most effective. Surgical resection 
implies the removal of the primary tumor and regional 
lymph nodes with resection margins free of tumor. 
Gastric carcinoma is not very sensitive to radiotherapy 
and often needs used of chemotherapy to limit the size of 
tumour5. Laparoscopic staging prior to surgical resection 
helps to make preoperative treatment decisions and thus 
has positive outcome 6.Surgery is better in cases of 
endoscopic closure failure 7.

We have 41 curative surgeries and only 9 palliative 
surgeries. Palliative surgeries are needed in advanced 
disease-causing gastric outlet obstruction as it allows 
patients to consume liquid diets, preventing dehydration 
and frequent hospital admissions. Stent migration and 
occlusion are however possible complications. The 
Surgery for the treatment of gastric outlet obstruction 
aims to remove the obstruction. Gastric outlet 

obstruction resulting from gastric carcinoma should 
be resected by distal partial gastrostomy or subtotal 
gastrostomy with lymphadenectomy. Yonemura Y et 
al8 in their study of 53 patients with gastric or small-
bowel obstruction performed endoscopic gastrostomies 
for decompression and found that decompression was 
successful in 89% of these cases with low complication 
rates9. Few articles reflected on effective diagnostic tools 
and evaluation of abdominal malignancies10-11. Number 
of articles reflected on various aspects of different types 
of carcinoma prevalent in this region12-24. Some articles 
on prevalent, potentially pre-malignant lesions and 
conditions were reviewed25-36.

Conclusion
On the basis of our observations we concluded 

that the patients presenting earlier in stage II undergo 
curative surgeries most often and mean hospital stay 
post-surgery around a week.
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Abstract
Introduction: In human body among the skeletal system patella is the largest sesamoid bone in the 
quadriceps tendon in the body. Surgery is required for about one third of patella facture that indicated 
damage to the extensor mechanism. Regarding treatment of patellar fracture there is a controversy since 
earliest time. TBW is consider as current gold standard for the displaced transverse patella fractures whereas 
some surgeons recommend augmentation of TBW with circumferential cerclage wiring to enhance the 
strength of the fixation.

Aim: The main aim was study between fracture fixation of patella with cerclage and Tension Band Wiring 
technique.

Material and Method: Total 62 patients with fracture of patella were included in this study with the age 
more than 20 years. Almost for all the patients surgery was performed and tourniquet was also used. By 
using a midline longitudinal incision surgery was done over anterior aspect of the knee. By using tension 
band wiring with or without augmented cerclage with stainless steel wire open reduction and internal fixation 
were done. After the surgery as post operative knee brace was given so that patients could start range of 
motion at knee without pain. To make sure that whether proper fixation was done or not Post-operative 
radiographs were also done.

Result: In study total 50 patients were included in which 34(68%) were male and 16(32%) were female. 
Among 50 patients was included different age group in which more patients were in the age group of 40-50 
years old as 36%.

Conclusion: In the facture of patella modified TBW was better than encirclage wiring in treatment probably 
because of good stability of implant and easier postoperative rehabilitation. Hence use of circumferential 
cerclage wiring along with tension band wiring for fractures of patella has no added advantage over fixation 
with tension band wiring alone.

Keywords: Patella fracture, Cerclage wiring, Tension band wiring.

Introduction
In human body among the skeletal system patella 

is the largest sesamoid bone in the quadriceps tendon 
in the body. The main function of patella is to improve 
the efficiency of quadriceps muscle by improving the 
mechanical leverage of the quadriceps muscle1. In the 

Corresponding Author: 
Dr. Nitin Samal 
Professor Dept. of Orthopedics, Jawaharlal Nehru 
Medical College, Datta Meghe Institute of Medical 
Sciences, Sawangi (Meghe), Wardha-442001 
e-mail: dr.a.sharma0988@gmail.com 
Mob No. 07869789900

DOI Number: 10.37506/ijfmt.v14i4.12572



6218  Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4

human body, facture occurring in all skeletal facture 
about 1% occur as patella facture2. Usually with direct 
trauma there is occurring of patellar facture. Surgery 
is required for about one third of patella facture that 
indicated damage to the extensor mechanism3. In the 
facture of patellar with displacement less than 3mm, 
conservative treatment was suggested as the best 
option4,5. Due to small bone fragments comminution 
extra articular fracture of the distal pole of patella are 
difficult which reduce and maintain reduction due to the 
extension mechanism of the knee6,7,8 & 9.

Common procedure to attach patellar tendon 
to the patella by transosseous pull out suture after 
removal of bone fragments10. In the facture of patella 
most of the facture are displaced and associated with 
failure of extensor mechanism at knee. Such kind of 
cases treatment as open reduction and internal fixation 
(ORIF) is the recommended which restore the extensor 
mechanism and augment fracture healing to ascertain 
early knee movements11,12. There are various method 
used for ORIF of these fractures tension band wiring 
(TBW) technique using wires and most commonly 
used is stainless steel wires13,14. In the treatment of 
TBW which works by converting tensile forces into 
compressive forces when movements occur at the 
knee Joint. However TBW is consider as current gold 
standard for the displaced transverse patella fractures 
whereas some surgeons recommend augmentation of 
TBW with circumferential cerclage wiring to enhance 
the strength of the fixation15,16,17 & 18. The main aim was 
study between fracture fixation of patella with cerclage 
and Tension Band Wiring technique.

Material and Method
This study was carried out in the Department of 

Orthopedics in Jawaharlal Nehru Medical College, Datta 
Meghe Institute of Medical Sciences, Sawangi (Meghe), 
Wardha in collaboration with Datta Meghe Medical 
College, Nagpur, Maharashtra, during the period of 
1 year. Total 62 patients with fracture of patella were 
included in this study with the age more than 20 years. 
Among total patients were divided into two groups as 
group I (n=30) include facture treated with tension band 
wiring (TBW) along with augmented circumferential 
cerclage wiring whereas in group II (n=32) included 
fractures treated by TBW along. From all the patients 
for the records of data as documentation was collect 

by physical examination, past and present history and 
medical assistance and investigation such as Mode 
of Injury, surgery, radiographies, type of fracture and 
pattern of fracture were taken.

Patients with facture of patella, extensor mechanism 
lag at knee and with closed injury were included in this 
study. Almost for all the patients surgery was performed 
and tourniquet was also used. By using a midline 
longitudinal incision surgery was done over anterior 
aspect of the knee. By using tension band wiring with 
or without augmented cerclage with stainless steel wire 
open reduction and internal fixation were done. Using 
two K wires and stainless-steel wire Tension band 
wiring was also done. After the surgery as post operative 
knee brace was given so that patients could start range 
of motion at knee without pain. To make sure that 
whether proper fixation was done or not Post-operative 
radiographs were also done.

 
Figure 1: (A) Pre-operative radiograph (AP view). 

(B) Pre-operative radiograph (lateral view).

 
Figure 2: (A) Post-operative radiograph in (B) Post-
operative radiograph in group 1 (AP view). group 1 

(lateral view).
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Figure 3: (A) Post- operative radiograph (B) Post-

operative radiograph in group 2 (AP view). group 2 
(lateral view).

For every patients followed up were also done every 
2 weeks for first two months and after that once in a 
month. At the time of followed up each patients were 
examined for both subjective symptoms and objective 
signs which were noted. Mobilization of the knee was 
started at the fourth week in TBW patients, whereas the 
sixth week in encirclage patients.

Table No: 1 Showing Scoring of outcome.

Score 4 3 2 1

Knee pain No pain Mild Moderate Severe

Knee 
stiffiness

No 
Stiffness Mild Moderate Severe

Quadriceps 
wasting 0-1.5cm 1.6-2.5cm 2.6-3.5cm >3.5cm

Knee 
extension 
loss

0°-5° 6°-10° 11°-20° >20°

Knee flexion 
loss 0°-10° 11°-20° 21°-30° >30°

Table No: 2 Showing grading of outcome.

Result Overall score

Excellent 16-20

Good 12-15

Fair 08-11

Poor 04-07

The patients were followed every monthly for 6 
months post-operatively. Outcome was studied, graded 

and compared on the basis of knee pain, knee stiffness, 
quadriceps wasting, loss of flexion and loss of extension 
as shown in table no 1 and 2.

Result
In this study total 50 patients were included in which 

34(68%) were male and 16(32%) were female as shown 
in table no 1 below.

Table no: 3 Showing gender wise distribution

Gender No. %

Male 34 68

Female 16 32

Total 50 100

Among 50 patients with different age group were 
included. In this study, more than 19 years to 80 years 
old patients were included as shown in table no 2 below. 
In this study more patients were in the age group of 40-
50 years old as 36%.

Table no: 4 Showing age wise distribution (in years).

Age wise distribution No %

20-30 5 10

30-40 12 24

40-50 18 36

50-60 9 18

More than 60 6 12

Total 50 100

In this study group I showed excellent in 3 patients 
(14.3%), good in 12 patients (57.1%), fair in 5 patients 
(23.8%) and poor in 1 patient (4.8%) and in group II 
showed excellent in 4 patients (13.8%), good in 16 
patients (55.2%), fair in 7 patients (24.1%) and poor 
in 2 patient (6.9%) as shown in the table below. In this 
study patients also has to suffer from few complications 
post operatively including infection, fixation failure 
and nonunion among both the groups. In these cases 
infections were managed with daily debridement and 
dressings were done along with proper antibiotics. 
Fixation failure and nonunion were managed with 
revision surgery with bone grafting. After revision 
surgery union was achieved in all the cases of fixation 
failure and nonunion.
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Table no: 5 Showing results based on clinical grading of outcome.

Result
Group I Group II

Patients % Patients %

Excellent 3 14.3 4 13.8

Good 12 57.1 16 55.2

Fair 5 23.8 7 24.1

Poor 1 4.8 2 6.9

Total 21 100 29 100

Discussion
In the body facture of the patella are managed with 

tension band wiring (TBW) which is considered as the 
gold standard. Some researchers showed that when 
circumferential cerclage wiring added to the TBW has 
been regarded to improve the strength of the construct19,20 

& 21. In the studied of Curtis et al showed that addition 
of cerclage wiring to the TBW significantly adds to the 
strength of the construct22. In this study total 50 cases 
were included with facture of patella in which all the 
facture were closed injuries. In this study total 50 patients 
were included with the age range from 20 – 80 years 
old. Most of the patients were aged more than 40 years. 
Among 50 patients 34(68%) were male and 16(32%) 
were female. Total patients were divided into 2 groups 
as group I (n=21) included patients which were managed 
with TBW along with circumferential cerclage wiring 
whereas in group II (n=29) included patients which were 
managed with TBW alone. All the patients were advice 
for the followup and followed every monthly for a period 
of 6 months. At the time of followup clinical outcome 
were recorded with grading to compare the results in 
the two groups. Among 21 patients in group I showed 
71.43% and in group II showed 68.97% excellent to 
good results. Fixation failure and necessary for revision 
surgery among group I and group II was found to be 
8.2% and 9.5% respectively. In some patients infections 
and nonunion also occurred which were managed with 
daily debridement and antiseptic dressings along with 
proper antibiotics whereas Fixation failure and nonunion 
were managed with revision surgery with bone grafting. 
After revision surgery union was achieved in all the 
cases of fixation failure and nonunion. According to 
studied of Srinivaslu et al23 union was seen in all cases 
at 8-12 weeks in

TBW and 10-14 weeks in Encirclage group as 
compared to this study. In the series of Rudolph and 

Rosenberg showed 84% of cases excellent to good 
results and remaining showed poor results24.

Conclusion
Patella is important for effective function of 

quadriceps and proper biomechanics of knee joint. Thus, 
it should be preserved wherever possible. Conservative 
treatment is only in undisplaced fractures. For the 
facture of patella it is important for operative treatment 
to carry out repair of torn expansion of quadriceps and 
gives good results. Therefore, in the facture of patella 
modified TBW was better than encirclage wiring in 
treatment probably because of good stability of implant 
and easier postoperative rehabilitation. Hence use of 
circumferential cerclage wiring along with tension band 
wiring for fractures of patella has no added advantage 
over fixation with tension band wiring alone.
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Abstract
The state of equilibrium of Dosha, Dhatus, Malas is health and its disequilibrium is known as disease. This 
disequilibrium may either be Vriddhi or Kshaya. Asthiis thefifth Dhatu among the seven Dhatus .It is the 
seat of vatadosha and carrying the function of dehadharana. Asthikshayais one of the condition described by 
Acharya Charak under 18 types Kshaya in which there is kshayaof Asthi Dhatu. According to the principle of 
Ashraya-ashrayee Bhava, Asthi & Vata are inversely proportional to each other regarding Vriddhi and Kshaya. 
Vriddhvata leads to Kshaya of Asthi Dhatu. The symptoms of Asthikshaya resemble to Osteoporosis which is 
major health problem of ageing population. It is a skeletal disease characterized by low bone mass and micro 
architectural deterioration of bone tissue, with a consequent increase in bone fragility and susceptibility to 
fracture. Fracture is the most common complication of Osteoporosis which increases the risk of morbidity 
as well as mortality. Vatais the major factor in the Samprapti of Asthikshaya, Sampraptiof Asthikshaya 
occurs in two ways- Dhatukshayajanya and Srotorodhajanya. In Srotorodhajanya, the obstruction can be 
cleared by the use of Deepana and Pachana Dravyas. Nidanparivarjana, Shodhanachikitsa including Basti, 
Shamana Chikitsa including use of Swayoni Dravyas, Sudha Vargiya Dravyas, Guggulukalapa are the major 
treatment modalities for Asthikshaya. They help in Vatashamana and as well as improving the bone health. 
By following Dincharya, Rutucharya and diet regulation, this disease can be prevented. This review article 
highlights on etiopathogenesis of Asthikshaya and its measures as per Ayurvedic perspective.

Keywords: Asthikshaya, Osteoporosis, Nidanaparivarjana.

Introduction
Human body is made up of Panchamahabhutas. 

The state of equilibrium of Dosha, Dhatus, Malas is 
health and its disturbance isknown as disease.1 This 
disequilibrium may either be Vriddhi or Kshaya.
According to Ayurveda, Balyavastha is a period of 
Dhatunirman or anabolic phase; Yuvavastha maintains 
Samavastha (equilibrium) of different Dhatus; but in old 
age all Dhatus decrease gradually as catabolism speeds 
up. Asthikshayais a condition described by Acharya 
Charakunder 18 types Kshaya.2 Asthi & Vata are 
inversely proportional to each other regarding Vriddhi 
and Kshaya. Vriddhvata leads to Kshaya of Asthi.3 The 
symptoms of Asthikshaya are similar to Osteoporosis, 

in which there is a decrease in bone mass leading to 
increased bone fragility and susceptibility to fractures. 
By 2050, the global osteoporosis sufferers will reach 6 
million (including both males and females), 3/4 of who 
will reside in developing countries.4 Fractures of vertebral 
bodies, ribs, proximal femur, humerus, distal radius with 
minimal trauma are the most common complications.5 
Advanced age, female sex, sex hormone deficiency, 
a diet having low calcium, protein and vitamin-D, 
smoking, alcoholism, prolonged corticosteroid therapy, 
low Body Mass Index(BMI) are some of the risk factors 
of Osteoporosis.6 But it is seen that people consuming 
nutritious diet are also suffering from the disease. If the 
symptoms are present before menopause, they grow 
rapidly after menopause. Here an effort is made to study 
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the etipathogenesis of Asthikshayaand its management 
according to Ayurveda.

Aims and Objectives:

1. Study the Asthikshaya and Osteoporosis in 
Ayurvedic and modern perspective.

2. Study the management of Asthikshayain light of 
Ayurveda.

Materials and Method
The concept of Asthikshayais studied from various 

Ayurvedic Samhitas while the concept Osteoporosis 
is studied from modern books, by searching various 
databases like PubMed, google scholar and other 
research articles.

Asthikshaya: Asthisaushirya is another condition 
explained in Majjadhatukshaya.25 Saushirya is 
Sarandhratvam means porous bones.7 Asthikshaya is the 
first stage of the disease, which is mainly characterized by 
different kinds of pain and deformities of Upadhatus and 
Malas of Asthi. Dantha, Nakha, Kesha etc. As the disease 
progresses, as per the principles of Anulomakshaya, it 
will affect Majjadhatu and manifest as Asthisoushirya, 
so Asthisaushirya is increase in porosity of bones which 
may lead to Bhagnaafterwards.

Asthi Dhatu Guna and Karma: Asthi is a 
Pitruja Avayava (paternal tissue). Guru (heavy), Khara 
(rough)26 Kathina (hard), Sthula (bulkiness),Sthira 
(stable) and Murtimandare the Gunas of Asthi Dhatu. Its 
function is Dehadharana (supports the body and gives 
perfect shape to the body), Majjapushti (acts as reservoir 
of Majjadhatu) and it is the seat of vata.8

The etiological factors for Asthikshaya: The 
etiological Factors of Asthikshaya are not explained 
separately in the text. On the basis of Ayurvedic 
principle of Ashrayashrayee Bhava,The increase or 
decrease of Asthi and Vata are inversely proportional to 
each other. Hence the factors vitiating Vata will cause 
decrease in Asthi Dhatu. Acharya Charakhad explained 
Samanya Nidana (general etiological factors) leading 
to the Kshaya of 18 types which includes mostly the 
Vataprakopak Nidana.9 The factors provocating Vata 
are excessive exercise, intake of dry vegetables, irregular 
dietary habits which includes excessive fasting, dieting 
and limited foods, excess of food also, excess of worry, 
grief, fear, hunger, waking at nights, letting out excess 
of blood, Dosha, Dhatu Mala and time factor (Adanakala 
and Vridhavastha).

Majjadhatu is the next to Asthi Dhatu which is 
present inside the Asthi Dhatu and very closely related 
to each other. Hence the factors responsible for the 
vitiation of Asthivaha and Majjavaha Srotas are also 
responsible for Asthikshaya. The vitiating factor of 
Majjavaha Srotassuch as intake of Abhishyandi and 
incompetentdiet vitiatesVata due to Margavarodha 
(obstruction).10 Vitiation ofAsthivaha Srotas directly 
leads to aggravation of Vata,resulting in Asthikshaya. 
11Acharya Dalhana described the Asthidhara Kalaas 
Purishdhara Kala.12So the causative factors responsible 
for vitiation of Purishvaha Srotas are also responsible for 
Asthikshaya. It includes suppression of urge for stool, 
consumption of large quantity of food, eating during 
indigestion, eating before digestion of previous meal, 
person having weakAgni and emaciation.13

Symptoms of Asthikshaya according to different Samhitas14-19:

Symptoms Charaka Sushruta Ashtang 
Sangraha

Ashtang 
Hrudaya Bhavaprakash Harita 

Samhita

Kesha vikara + - + + - -

Loma vikara + - + + - -

Nakhavikara + + + + + -

Smashruvikara + - - + - -

Dantavikara + + + + + -

Shrama + - - - - -

Asthi Toda - - + + - -

Ruja - - - - - +

Asthi Shula - + - - + -
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Symptoms Charaka Sushruta Ashtang 
Sangraha

Ashtang 
Hrudaya Bhavaprakash Harita 

Samhita

Ruja - - - - - +

Sandhishaithilya + - + - - -

Rukshata - + + - + -

Parushya - - + - - -

AsthiBaddha
Mamsabhilasha

- - + - - -

Angabhanga - - - - - +

Atimandacheshta - - - - - +

Medakshaya + - - - - +

Viryasyamandya - - - - - +

Vikampana - - - - - +

Vamana - - - - - +

Visangnata - - - - - +

Shosha - - - - - +

Kathorata - - - - - +

Shopha - - - - - +

Samprapti: Samprapti of Asthikshaya is not 
explained in Ayurvedic texts. Vitiation of Vatais 
the main factor in Samprapti of Asthikshaya. 
Vitiation of Vata occurs by two ways; Dhatukṣaya 
and Margarodha.20 Therefore the Samprapti can be 
explained by two ways, one is Dhatukṣhayajanyaand 
another is Margavarodhajanya. Apatarpan i.e. taking 
Vataprakopak Ahara (diet) and Vihara (living habits) 
leads to vitiation of Vata due to decrease in Dhatus 
and the Srotasbecome Rikta (devoid of unctuousness). 
Vitiated Vata fills the Rikta Srotas. The walls of Srotas 
got stretched by the force of Vata leading to weaken 
them and vitiated Vataoverpower the weak Srotas to 
create disease.

Osteoporosis: The remodelling of bone is a 
continuous process throughout the life, for many years 
after closure of the epiphyses, skeletal mass remains 
constant and the rates of bone formation and resorption 
are approximately equal. In Osteoporosis the rate of 
bone resorption accelerates that of bone formation.21

Women are more prone to Osteoporosis than men. 
The bone loss starts from the age of 30–40 years in both 
men and women. In women, menopause is followed 
by an immediate decrease in bone mass and density 
within a year. This increased rate of bone loss reaches 

steadiness approximately 10 years after menopause and 
then merges into a continuous age-related loss.22 Thus 
due to age-related bone loss in addition to menopausal 
bone loss women suffer more from Osteoporosis.

Changes in calcium metabolism occur with the 
age. As age advances, there is decrease in absorption of 
calcium from gut and increase in calcium loss by kidney 
and skin. It has been reported that with aging and after 
menopause, fractional calcium absorption decreases on 
average by 0.21 percent per year after 40 years of age.23 
Osteoporotic fracture can turn out to be life threatening; 
1 in 5 persons die during the first year after a hip fracture, 
whereas nearly one third need nursing home placement 
after hospital discharge, and fewer than one third recover 
their prefracture level of physical function.24,25

Classification of Osteoporosis.26: Primary 
Osteoporosis & Secondary Osteoporosis Symptoms27: 

Fracture after minimal trauma, Joint pain, Low back 
pain, Neck pain, Stiffness of joints, Bony tenderness, 
Deformity of joint, Deformity of spine (Kyphosis).

Diagnosis as per Modern Medicine

Bone Densitometry: It is indicated in 1) 
premenopausal women with long term steroid therapy, 
Primary or secondary amenorrhea, post oophorectomy, 
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organ transplantation 2) post-menopausal women who 
are not on estrogen therapy, vertebral or hip fractures 
and 3) men with unexplained fractures, hypogonadism 
and history of recurrent falls.28

Bone Mineral Density (W.H.O. criteria for 
Osteoporosis)29: Bone density measurements of 
healthy young adults in a population are taken as the 
reference measurement (called a T-score). Osteoporosis 
is diagnosed when a person’s BMD is equal to or 
more than 2.5 standard deviation below this reference 
measurement. Osteopenia is diagnosed when the 
measurement is between 1 and 2.5 standard deviation 
below the young adult reference measurement.

As per this criteria, T- score value determines the 
bone health. It is graded as follows:

T-score

Normal = -1 & Above

Osteopenia = Between-1 to-2.5

Osteoporosis = less than or equal to-2.5

Severe osteoporosis = less than-2.5 with fracture

Prevention and Management: Old age, sedentary 
life style and unwholesome diet and behavior and stress 
are the causative factors of this disease. Old age is 
inevitable, so by avoiding later factors and following 
Ayurvedic principles and medications the disease can be 
managed.

Nidanparivarjana30: It is the first and foremost 
method of managing the disease. The factors responsible 
for aggravation of Vata i.e. VataprakopakaAhara, 
Vihara, stress should be avoided. Aggravating factors 
for Osteoporosis should be avoided e.g. Smoking, 
alcohol, inactivity, poordiet. Stoppingthe indulgence of 
factors will increase the chances of getting disease or 
progression of disease.

Shamana: Vitiation of Vata takes place due to 
both Santharpana and Apatharpana. Apatharpana 
directly causes Vatavridhi, while Santharpana leads to 
Margavarodha which in turn causes Vatavridhi. Most 
of the metabolic diseases occur due to disturbance of 
Agni. When Agni is diminished, it leads to Ajeerna 
and further formation of Ama takes place. Ama further 
deteriorates the Agni leading to blockage of channels. 
Therefore, management of disease should start from 
the level of Jatharagni and Dhatwagni. It should be 

corrected by administration of Deepana and Pachana 
Dravyas in the form of Churna or Ghrita processed 
with these dravyas27 such as TrikatuChurna, Panchkola 
Churna,PippalyadiGhrita, ArdrakaGhrita.

Sudha Varga: For the treatment of diminished 
Dhatus, use of drugs which are similar to diminished 
Dhatus are indicated. These drugs bring about 
increase in that Dhatu28 these include Pravalbhasma, 
Pravalpishti, Mukta shuktibhasma, Shankhabhasma, 
Kapardikabhasma, Kukkutandatwakbhasma.

Guggulukalpa: Lakshadi Guggulu, Abhadi 
Guggulu, Trayodashang Guggulu, Yograj Guggulu.

Shodhana-Basti Chikitsais the major treatment 
modality for Vatadosha. Pakvashaya is the place of 
Purishdhara Kala which resembles Asthidhara Kala 
where BastiDravya reaches & it is also the main seat of 
Vata Dosha. Hence it acts on AsthiDhatu. Thus, Basti 
plays an important role in strengthening the AsthiDhatu 
and act as preventive measures for Asthikshaya.

Vaghbhatta had mentioned Tiktaksheera Basti in the 
treatment of Asthikshaya. For Asthipradoshaja Vikara, 
Charakacharya has given the similar line of treatment 
which includes Panchakarma, especially Basti which 
contains Kshira, Ghrita and Tikta Dravya.

Discussion
In today’s perspective, due to sedentary life style, 

faulty food habits and excessive stress metabolic 
diseases are occurring commonly. Asthikshaya is one 
among these diseases. The symptoms of Asthikshaya 
are similar osteoporosis in which there is decline in 
the bone tissue. A condition known as Osteopenia is 
considered as pre stage of osteoporosis. In this condition 
also, there is decrease in bone mineral density but it is 
not as notable as compared to Osteoporosis. Asthikshaya 
is the earlier stage characterized by different kinds of 
pain and deformities of Upadhatus and Malas of Asthi. 
As the disease progresses, as per the principles of 
Anulomakshaya, it will affect Majjadhatu and manifest 
as Asthisoushirya characterized by porosity of bone. So 
it is better to compare Osteopenia with Asthikshaya and 
Osteoporosis with Asthisoushirya.

Vitiation of VataandAsthi, Majja Dhatu are the main 
factors in Samprapti of Asthikshaya. The Samprapti 
may follow two patterns, one is Margarodha and another 
is Dhatukṣaya. In old age as there is predominance 



6226  Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4

of Vata Dosha and decrease in Dhatus, the disease 
occurs due to Dhatukṣayajanya Samprapti. When the 
disease occurs in obese people, in middle aged people 
who are taking calcium rich diet, nutritious diet, it 
follows Margavarodhajanya Samprapti. Menstruation 
is considered to be SrotasShodhana. Early menopause 
leads to Srotorodha, disturbs the AnulomaGati of Vata 
and vitiates Vata.

In Srotorodha, the obstruction can be cleared 
by the use of Deepana and Pachana Dravyas. It helps 
in improving the Jatharagni and Dhatwagni. Any 
symptom related to upper or lower gastrointestinal 
tract persisting for longer duration should not be taken 
frivolously. It should be corrected by use of Deepana 
and Pachana Dravyas. These medicines also correct the 
Dhatwagnimandya.

Acharya Sushruta mentioned SwayoniDravyas in 
the treatment of Asthikshaya. Sudha Vargiya Dravyas 
are Samana Dravya of the Asthi Dhatu. These drugs 
bring about increase in Asthi Dhatu.

Major content of Lakshadi Guggulu, Abhadi 
Gugguluand Trayodashang Guggulu is Guggulu.
Guggluis Ushnaviryatmaka, Tridoshahar, Rasayana, 
Asthisandhanakar, Deepana, and Vatanashaka in 
properties. By its Vatashamaka Gunaand Ushnavirya, 
it relieves pain in Asthikshaya. When its Kalpas with 
dravyas such as Laksha, Baboolare used, they help in 
binding of broken bones and filling the empty bones 
with calcium and helps in deposition of calcium.

The Kshaya: Vriddhi of earlier Dhatus like 
Rasa, Rakta, Mamsa, Meda are measured clinically 
and laboratory findings, but deeper Dhatus like Asthi, 
Majja,Shukra are difficult to measure clinically. A 
person used to see the doctor for checking his blood 
sugar, blood pressure, lipid profile etc., but he rarely 
sees a doctor to know his bone health. In Osteoporosis, 
most of times there is a long latent phase before clinical 
symptoms develop. So it is important to go to the doctor 
if any risk factors are relevant to the person.

Ayurveda strains more on the prevention of diseases. 
By following proper Dincharya and Rutucharya, the 
disease can be prevented.

Abhyanga followed by Atapasevanshould be 
incorporated in daily routine for improving bone health. 
Dantadhavana and Tailagandusha will help to maintain 
dental cleanliness and health. Shiroabhyanga will 

prevent excessive hair fall and graying of hairs. Nasya 
is useful to maintain the health of all Urdhwajatrugata 
Vikaras.

Food articles having Madhura, Amla, Lavana 
rasa, Guru, Snigdha, Ushnagunas which are 
Vatadoshashamaka and Asthimajjaposhaka should be 
included more in Ahara. Intake of milk, cheese and other 
dairy foods, green leafy vegetables, legumes and dried 
fruits help to improve calcium level.

Conclusion
Osteopenia andOsteoporosis can be better correlated 

with Asthikshaya and Asthisoushirya respectively. Along 
with the factors responsible for vitiation of Vata,factors 
vitiating Asthivaha, Majjavahas and Purishavaha Srotas 
are considered as the causative factors for Asthikshaya. 
Samprapti of Asthikshaya occurs in two ways i.e. 
Dhatukshayajanya and Margavarodhajanya. In old age, 
many therapies are not convenient for patients, so it is 
better to prevent Osteoporotic changes right from early 
age by following Dincharya and Rutucharya. In case 
the disease ispresent, by making optimistic lifestyle 
changes and following appropriate treatment including 
Basti, makinguse of Swayoni Dravyas and herbomineral 
preparations, it can bemanaged at early stage.

Ethical Clearance: Taken from institutional ethics 
committee.

Source of Funding: Self.

Conflict of Interest: Nil.

References
1. Facts and Statistics- International Osteoporosis 

Foundation https://www.iobonehealth.org Ebnezar 
J. Essentials of Orthopedics for Physiotherapists, 
Edition 2003, 357-359p.

2. Harrison’s textbook of Internal Medicine 15th 
edition, Vol.2, Chapter 425, 2488p

3. Gupta K, Vagbhata, Asthanga sangraha Chaukamba 
Sanskrit Academy, Varanasi, ed 2016; Sutrasthana 
11/4, 86p

4. Paradkar B, Vagbhata, Asthanga Hridaya, 
Sarvangsundara Tika, Krishnandas Academy, 
Varanasi, 2000; Sutrasthana 11/19 

5. Pandey K, Chaturvedi G. Vidyotini T, Achaarya C 
and Dhrudhabala, Chaukhambha Bharati Academy, 
Varanasi, Edition 1998, Vol.2, Chikitsasthana 



Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4  6227

15/31, 458p.
6. Gupta K, Vagbhata, Asthanga Hrudaya, Vidyotini 

Tika, Chaukamba Sanskrit Sansthan, Varanasi, ed 
2000; Sutrasthana 11/4, 86p.

7. Pandey K, Chaturvedi G. Vidyotini T, Achaarya 
Cand Dhrudhabala, Chaukhambha Bharati 
Academy, Varanasi, Edition 2003, Vol 1, 
Sutrasthana 17/76, 77, 352p

8. Pandey K, Chaturvedi G. Vidyotini T, Achaarya 
Cand Dhrudhabala, Chaukhambha Bharati 
Academy, Varanasi, Edition 2003, Vol.1 
Vimanasthana 5/18, 713p.

9. Pandey K, Chaturvedi G. Vidyotini T, Achaarya 
Cand Dhrudhabala, Chaukhambha Bharati 
Academy, Varanasi, Edition 2003, Vol 1 1 
Vimanasthana 5/17, 713p.

10. Achaarya Y. Sushrut Samhita, Aacharya Sushrut, 
Nibandhasangraha by Sri Dalhanacharya, 
Chaukhamba Orientalia, Varanasi, 4th ed. 1980; 
Kalpasthana 4/40.

11. Pandey K, Chaturvedi G. Vidyotini T, Achaarya 
Cand Dhrudhabala, Chaukhambha Bharati 
Academy, Varanasi, Edition 2003, Vol 1 
Vimanasthana 5/21, 714p.

12. Pandey K, Chaturvedi G. Vidyotini T, Achaarya 
Cand Dhrudhabala, Chaukhambha Bharati 
Academy, Varanasi, Edition 2003, 1 Vol 1 
Sutrasthana 17/67, 348p.

13. Shastri K. Sushrut Samhita, Aacharya Sushrut, 
Ayurved Tattva Sandipika tika, Chaukhamba 
Sanskrit SansthanVaranasi, ed. 2007; Vol 1 
Sutrasthana 15/13, 58p.

14. Gupta K., Vagbhata, Asthanga Sangraha, 
Chaukhambha Krishnadasacademy, Varanasi, ed 
2016; Vol.1, Sutrasthana 19/10, 154p

15. Gupta K., Vagbhata, Asthanga Hridaya Vidyotini 
Tika Chaukamba Sanskrit Sansthan, Varanasi, ed 
2000; Sutrasthana 11/19, 87p.

16. Mishra B, Bhavaprakash, Vidyotini tika, 
Chaukhamba Sanskrit Bhavan, Varanasi, 12th 
edition 2016, Poorvakhanda 7/83, 1078p.

17. Tripathi H, Harita Samhita Chaukhambha 
Krishnadasacademy, Varanasi, ed 2005; 
Tritiyasthana 9/22 264p.

18. Pandey K, Chaturvedi G. Vidyotini T, Achaarya 
C, Charaka and Dhrudhabala, Chaukhambha 
Bharati Academy, Varanasi, Edition 1998, Vol.2, 
Chikitsasthana 28/59, 788p.

19. Shah S, M. Paul A, API T.B. of Medicine, The 
Association of Physicians of India, Mumbai Vol.1 
ed. 8th 2009 p.226

20. Hunter D, Sambrook P.N. Bone loss. Epidemiology 
of bone loss. Arthritis Res Ther. 2000; 2:441–5.

21. Heaney R, Recker R, Stegman M, Moy A. Calcium 
absorption in women: relationships to calcium 
intake, estrogen status, and age. Journal of Bone 
and Mineral Research. 1989;4(4):469–75.

22. National Institutes of Health NIH consensus 
statement: osteoporosis prevention, diagnosis, and 
therapy. NIH Consents Statement. 2000; 17: 1-45)

23. NIH Consensus Development Panel on 
Osteoporosis Prevention, Diagnosis, and Therapy. 
Osteoporosis prevention, diagnosis, and therapy. 
JAMA. 2001; 285: 785-795)

24. Shah S, M. Paul A, API T.B. of Medicine, The 
Association of Physicians of India, Mumbai Vol.1 
ed. 8th 2009 p.226

25. Shah S, M. Paul A, API T.B. of Medicine, The 
Association of Physicians of India, Mumbai Vol.1 
ed. 8th 2009 p.227

26. Shah S, M. Paul A, API T.B. of Medicine, The 
Association of Physicians of India, Mumbai Vol.1 
ed. 8th 2009 p.222

27. Shastri K. Sushrut Samhita, Aacharya Sushrut, 
Ayurved Tattva Sandipika tika, Chaukhamba 
Sanskrit SansthanVaranasi, ed. 2006;Vol.2, 
Uttartantra 1/25, 11p.

28. Pandey K, Chaturvedi G. Vidyotini T, Achaarya 
CCharaka and Dhrudhabala, Chaukhambha Bharati 
Academy, Varanasi, ed. 1998, Vol.2 Chikitsasthana 
15/75, 464p.

29. Shastri K. Sushrut Samhita, Aacharya Sushrut, 
Ayurved Tattva Sandipika tika, Chaukhamba 
Sanskrit SansthanVaranasi, ed. 2007;Vol.1, 
Sutrasthana 15/12, 58p.

30. Das G, Shastri K, Bhaishjya Ratnavali, Vidyotini 
tika, Chaukhamba Prakashana, 18th ed.2019 49/13-
14, 859p.



6228  Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4

A Self-Controlled Prospective Study between 
Methylprednisolone and Dexamethasone Inter-Laminar 

Epidural Steroid Injection in Radicular Pain for Prolapse 
Intervertebral Disc in Lumber Vertebrae

Ashutosh Parate1, Nitin Shamal2, Vasant Gawande3, Kunal Saoji4, Ankit Mittal5

1Junior Resident Dept. of Orthopedics Jawaharlal Nehru Medical College, Datta Meghe Institute of Medical 
Sciences, Sawangi, Wardha-442001, 2Professor Dept. of Orthopedics Jawaharlal Nehru Medical College, Datta 

Meghe Institute of Medical Sciences, Sawangi, Wardha-442001, 3Associate Professor Dept. of Orthopedics 
Jawaharlal Nehru Medical College, Datta Meghe Institute of Medical Sciences, Sawangi, Wardha-442001, 

4Assistant Professor Dept. of Orthopedics Datta Meghe Medical College, Shalinitai Meghe Hospital and Research 
Centre, Nagpur-441110, 5Junior Resident Dept. of Orthopedics Jawaharlal Nehru Medical College, Datta Meghe 

Institute of Medical Sciences, Sawangi, Wardha-442001

Abstract
Background: Previous studies have shown varying results with trans-foraminal approach epidural steroid 
injections performed with particulate versus non-particulate corticosteroids. The purpose of this study was to 
investigate the difference in pain relief and functional improvement between particulate and non-particulate 
lumbosacral (MIL) in patients who had undergone both injections through intra-laminar approach. Method: 
This was a self-controlled, prospective study of 40 patients who underwent both a methylprednisolone and 
a dexamethasone intra-laminar injection to the same vertebral level and side. Primary outcomes included 
pain relief according to the visual analogue scale (VAS) and functional improvement determined by a yes/no 
answer to questions regarding mobility and the activities of daily living. Post-injection data was recorded at 
6, 12, and 24 weeks. Results: A decrease in VAS scores of-3.6 +/- 3,- 3.2 +/- 3.2,-3 +/- 3.1 is noted in methyl 
prednisolone group as compared to better VAS score projected in patients with dexamethasone group as 
suggested-3.9+/- 3.2,-3.1 +/- 2.9,- 2.2 +/- 3.2 at 6 weeks, 12 weeks and 24 weeks respectively. Conclusions: 
Findings positively supports the use of non-particulate steroids for lumbar prolapse inter-vertebral disc with 
radicular pain in contrast of safety use of particulate steroids for one of treatment modality in dealing with 
localized or radicular pain.

Keywords: Corticosteroids; Methylprednisolone; Dexamethasone; Epidural Injections; Low Back Pain; 
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Introduction
Lower back pain in considered to be the most 

commonest complains of patients coming to the 

orthopaedic OPD. Pain also impairs day to day living 
causing economical loss and lessen the quality of life. For 
lower back pain many treatment modalities have been 
come into implementation to over-come this problem. 
Epidural steroid injection has been considered as one the 
modality for pain management. Steroidal base in both 
particulate and non-particulateforms are used for pain 
relief. By local infiltration of steroids in epidural format 
shows a promising result in past. Epidural injections 
shows an effective treatment for radicular pain1-6. 
Particulate corticosteroidshas a larger size ranging from 
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(0.5-100 μg)7 and therefore it had lesser water solubility 
and they potential aggregate in crystalline hydrophilic 
environments. Some of these are prednisolone Acetate, 
methylprednisolone acetate, acetonidetobetamethasone 
to triamcinolone acetate. Where as non particulate 
corticosteroids like dexamethasone are of profound 
smaller in size (0.5 μg)7 and water soluble due to their 
easy solubility property and hence do not aggregate. 
The safety use of particulate corticosteroids for epidural 
steroid injections is still uncertain because of many 
complications reported in past referral studies due 
to blockage of radiculomedullary arteries8,9 causing 
paraperesis or quadriparesis, paraplegia or quadriplegia, 
stroke, and even death10-17. Pathophysiology behind 
these absurd complications is still under evaluation 
and thought to be due to larger size molecules and less 
water solubility. U.S. Food and Drug Administration 
(FDA) in 2011 stated in public safety the use of drug 
triamcinolone acetonide is hazardous causing various 
complications like spinal cord infarction,paraparesis/
paraplegia, quadriparasis/quadriplegia/stroke and even 
death in certain cases reported in association with steroid 
administration through epidural and intrathecal routes.

Some surgeons still the use of particulate 
corticosteroids for epidural steroid against cases 
reported by FDA complications arising. Some studies 
suggest amblozationtheoryand attributing complication 
of poor spinal needle placement 18 Inspite of above 
complication few studies suggested in pain relief for a 
longer duration with particulate corticosteroids19-21. The 
aim of study is to detect superior pain relief at follow 
up of 24 weeks post epidural injection with use of both 
types of corticosteroids

Materials and Method
It is a self control prospective study conducted in 

the department of Orthopaedics Datta Meghe maghe 
Medical College at Shalinitai Meghe Hospital and 
Research Centre, Nagpur in collaboration with JNMC 
DMIMS,Between July 2019 to April 2020. All the 
patients with single level PIVDwith radicular pain had 
under-gone intra laminar epidural steroid infiltration.
Inclusion criteria for this study includes patients ages 
more then 18 years of age,sign and symptoms suggestive 
of PIVD with radicular pain confirmed on MRI scan, 
history of no past epidural steroid infiltration given 
within 6 months. Patients with any past spinal surgery 
were excluded from this study. All patients undergone 
epidural steroid infiltration randomly basis with use of 

either particulate or non-particulate steroid which later 
have been followed up at 6 weeks, 12 weeks, 24 weeks.
At follow up functional data is collected from patients 
with the help of VAS score in view of pain assessment 
and simple yes/no questionnaire basis to assess the 
patients over all mobility and daily functional activity 
with use of either type of medication.

Procedure is performed by single doctor by safe 
triangle approach for epidural infiltration. A 12.7 cm long 
22 gauge spinal needle used. After local infiltration with 
4ml of 1% lidocaine hydrochloride, spinal needle placed 
at 4 o’clock position. A total mixture of 3 ml consisting 
of 2ml of 1% lidocaine mixed with either 40mg methyl 
predniosolone acetate or 1 ml of 10mg dexamethasone 
sodium phosphate is injected. Post op patients is 
hydrated with 2 units of ringer lactate or normal saline 
and later patients were kept under observation to watch 
out any development of complications for 24 hours post 
infiltration.

Results
A total of 40 patients were included in this study 

according to the inclusion criteria. All patients had come 
to orthopedic opd with complains of lower back pain 
with lower limb radiculopathy. All cases were diagnosed 
on MRI were central and paracentral disc with foraminal 
stenosis. On basis of stenosis patients were divided in 
mild (4/40), moderate (16/40), severe (20/40) groups. 
Patients with age group ranging from 63 +/- 16 years 
(methyl prednisolone group) versus 65 +/- 16 years 
(dexamethasone group) is included. Out of 40 patients, 
28 were males and 12 were females with an average 
duration of symptoms of ranging from 5 years +/- 1. 
Pre injection VAS noted for both groups with mean 
values of 8.2 +/- 0.8 for methyl prednisolone group in 
comparison to 7.9 +/- 1.1 for dexamethasone group. Post 
injection opioids with was given for 3 days for extended 
pain relief.

The presentation of pre epidural and post epidural 
mean scores according the VAS score. The slop of the 
particulate steroid at 12 week was lower as compared to 
non-particulate steroid, but at 24 week both steroid show 
almost similar VAS score mean value.

Results shows changes in mean VAS score for both 
the groups at different intervals of follow up. A decrease 
of-3.6 +/- 3,- 3.2 +/- 3.2,-3 +/- 3.1 is noted in methyl 
prednisolone group as compared to better VAS score in 
patients with dexamethasone group as suggested-3.9+/- 
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3.2,-3.1 +/- 2.9,- 2.2 +/- 3.2 at 6 weeks, 12 weeks and 
24 weeks respectively. As suggested by the figures 
calculated the mean VAS scores is nearly equivalent in 
both group types of medication at any given point of time 
of follow up. Both the group shows improved functions 
at final follow up as compared to pre injection state.

Discussion
Aim of study to differentiate in terms of pain 

relief and function outcome by using corticosteroids 
i.e. particulate and non-particulate by using epidural 
steroid infiltration by intra laminar route. The primary 
outcome of our study show similar result in term of pain 
relief and functional betterment at end of 24 weeks. 
Few studies in past showed similar result between the 
two group in literature. One of the study conducted by 
Dennis et al22 concluded in his double blind randomized 
control trail(RCT) that there is no significant difference 
in functional outcome when patient treated with 7.5 mg 
of dexamethasone and 6 mg of betamethasone. Study 
showed significant change in VAS score and showed the 
promising result on basis of Oswestry disability index 
(ODI) showing statistically improvement by patient 
treated with dexamethasone group at 6 months follow.

Kennedy et. Al23 also conducted a double blind 
RCT in 78 patient grouped in two treated with 15 mg 
of dexamethasone and 60mg of traimcinolone acetonide 
given by trans-foraminal route suggested no significant 
difference in terms of VAS score which showed clinical 
improvement in pain relief at the end of 6 months. 
Park et al24 also conducted an RCT in 106 patients 
treated with either 40mg traimcinolone acetonide or 
7.5mg dexamethasone showed clinical improvement 
on VAS score and McGill pain questionnaire as well 
as functional improvement as per ODI scoring. Study 
showed better results in particulate group as compared 
to non particulate group in accordance to VAS score at 
final follow up.

El-Yahchouchi et al25 conducted a retrospective 
study in 2,634 patients who has been admitted with 
radicular pain and divided these patients into three 
groups treated with trans-foraminal epidural injection 
of 10mg dexamethasone, 80mg traimcinoloneacetonide 
and 12 mg betamethasone respectively. When patients 
follow up conducted showed a better pain relief and 
functional improvement by Numerical Rating scale 
(NRS) and Roland Morris disability questionnaire (R-
M) in group treated with dexamethasone.

As our study conducted to compare the effectiveness 
of particulate and non particulate epidural steroid 
infiltration through inter laminar route shows a promising 
result in pain relief for radiculopathy. With few study 
in past literature have better functional outcome and 
clinical improvement from pain when treated with trans-
foraminal epidural infiltration. Though the result of 
studies may show a difference in pain relief or duration 
of relief at any follow up it is important to note a 
variedclinical improvement in daily living and activity 
in subsequent follow ups post injection when compared 
to pre injection state. In this study statistically we noted 
there is no major significant difference in pain relief at 
final follow up done at 6 months but dexamethasone 
group showed a upper hand in relieving patient from 
pain when compared mean values of VAS scores and 
functionally assessing clinically showed a better daily 
living activity. But while considering safety of non – 
particulate steroid infiltration noted in literature, our 
study strongly suggest the use of non particulate steroid 
for treating radicular pain for upto 6 months and further 
follow up is needed to certain the final outcome of use of 
this treatment modality.

Few limitations of this study is small sample size 
and increased rise of selection bias is inherited. And also 
use of any statistical analysis is not taken into account 
for assessing functional outcome but considering any 
modality for this purpose would not solve any change 
in result even after enrolling a larger sample size. This 
study demonstrate a good efficacy with use of 10mg 
dexamethasone injected for relief of radicular pain 
and shows a good functional result in pleasuring daily 
living activity at 24 weeks of follow up. These findings 
positively supports the use of non-particulate steroids 
for cervico- lumbar prolapse inter-vertebral disc with 
radicular pain in contrast of safety use of particulate 
steroids for one of treatment modality in dealing with 
localized or radicular pain.

Conclusions
Findings positively supports the use of non-

particulate steroids for lumbar prolapse inter-vertebral 
disc with radicular pain in contrast of safety use of 
particulate steroids for one of treatment modality in 
dealing with localized or radicular pain.
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Abstract
Background: Koch’s abdomen is a common problem in India, with significant morbidity and mortality. A 
tuberculous caecal perforation without the involvement of adjacent ileum and ascending colon is very rare.

Case Presentation: We report the case of a 23 years old man with clinical features of acute appendicitis. 
On laparotomy showed a caecal perforation with normal ileum, ascending colon and appendix. A caecal 
resection with end to end ileoascending anastomosis done. Histopathology confirms tuberculous granulomas 
of the caecum.

Conclusions: We report this extremely uncommon case of caecal tuberculosis. This is very important as the 
incidence of tuberculosis is increasing in developing countries as well as developed.

Keywords: Caecal resection, ileoascending anastomosis, intestinal tuberculosis

Corresponding Author: 
Dr. Lamture Y.R. 
Professor and HOD Dept. of Surgery, Datta Meghe 
Medical College, Shalinitai Meghe Hospital and 
Research Centre (DMIMS), Nagpur (India)-441110

Introduction
Perforation peritonitis is a quite common surgical 

emergency. Colonic perforations are rare, caecum being 
rarer. Caecal perforation is uncommon in adulthood. 
It may be secondary to several disorders like distal 
colonic malignancy, diverticulitis, and inflammatory 
bowel disease1. We report a 23-year young adult man 
presented with acute appendicitis on clinical examination 
and ultrasound but have caecal perforation without 
appendicitis. Intestinal tuberculosis is still endemic in 
India. Any part of the intestine may be affected. However, 
a primary caecal perforation due to tuberculosis is rare, 
with normal ileum and ascending colon2.

Case report: A 23-year-old male patient presented 
with a chief complaint of right lower abdominal pain 
from 3 day’s duration. He was having a fever of 2 days. 
On examination, he had fever and tachycardia. There 
was localized tenderness and positive Blumberg sign in 
the right iliac fossa. The bowel sounds were absent in 
the right iliac fossa. The total leucocyte count was raised 
(13000/Cu mm). No e/o free air under the diaphragm on 
the chest X-ray. Ultrasound of the abdomen was normal 
except marked probe tenderness in the right iliac fossa.

A preoperative diagnosis of acute appendicitis 
was done, and the patient was taken up for emergency 
laparotomy. A gridiron incision was made to approach 
the caecum. On inspection, there was caecal perforation 
with the formation of a localized abscess. An appendix 
was normal macroscopically. Perforation was of size 4cm 
by 3 cm with marked mesenteric lymphadenopathy(see 
figure 1). Ileocecal resection along with appendix with a 
hand-sewed end to end ileo-ascending anastomosis was 
performed. The largest mesenteric lymph node was sent 
along with a resected specimen for histopathological 
examination.

DOI Number: 10.37506/ijfmt.v14i4.12575
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The patient’s postoperative course was uneventful.

Histopathological examination reveals tuberculous granulomatous lesion of the caecum. (see figure 2)

Figure 1. Shows large caecal perforation with normal appendix and ileum

Figure 2: Shows a tuberculous granulomatous lesion of the caecum.
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In a view of the histopathology report, his 
chest x-ray and the Mantoux test was negative for 
tuberculosis. Erythrocyte sedimentation rate (ESR) was 
20 mm at end of 1 hour. Anti-tuberculosis chemotherapy 
was prescribed for six months. (isoniazid, rifampicin, 
pyrazinamide, and ethambutol for two months, and 
isoniazid and rifampicin for the remaining 4 months), 
with good response and 8 kilograms of weight gain.

Discussion
Isolated tubercular caecal perforation, is a very rare 

disorder1. Even caecal perforation of any etiology is very 
rare and as per Wong and Naqvi et al (2011)2, he quoted 
only nine case reports. One more case was reported by 
Sharma et al1 in 2018 and hence only 11 cases published 
to date including a case report of Wong and Naqvi et 
al (see Table 1). The most common surgery performed 
was right hemicolectomy for caecal perforation. The 
simple closure is having less morbidity. But there is no 
sufficient evidence is available to support this3.

Table 1: Past case reports of caecal perforation with management

Sr.No. Past case reports  Surgical management  References

1 Multiple (two) perforations of caecum 
a limited resection of the diseased caecal 
wall with primary closure was done 
along with a diverting loop ileostomy

Sharma et al 20181

2 Appendicular base perforation Omental patch repair Wong and Naqvi:20112

3

7 case reports of caecal diverticular perforation by
Papapolychroniadis C. et al (2004)
Ghoneim et al (1995), Dorfman et al (1990)
Mosca et al (1997). Vitali et al (1998)
Cole et al (2009), Mauvais et al (1999)

Right hemicolectomy was done in most 
of the cases Wong and Naqvi:20112

5
Perforation of the cecum with cesarean section.
Wesch et al (1980)

The perforation was oversewn Wong and Naqvi:20112

6 Caecal perforation secondary to tuberculosis A right hemicolectomy with an 
ileostomy Jain et al (2010)3

As per from above table Jain et al (2010)3 report a 
case of primary tubercular caecal perforation similar to 
the present case.

Calista. Harbaugh et al4 present a case of a 16-year-
old boy diagnosed with acute uncomplicated appendicitis 
on ultrasound, had idiopathic cecal perforation with a 
normal appendix on histopathology. Presentation-wise is 
similar to the present case but not due to tuberculosis33.

Hakan Guven et al5 found in his series of 48 patients 
(without caecal perforation) of right hemicolectomy 
(32) and Ileocecal resection (16), only six cases of 
tuberculous granuloma of ileocaecal part of the intestine 
but not associated with perforation. The present case was 
having similar histopathology of tuberculous granuloma 
but with caecal perforation.

Yatndra kashid6 report a case of acute appendicitis. 
At operation found to have multiple perforations in the 

caecum secondary to ileocaecal tuberculosis for which 
right hemicolectomy was performed. This case is similar 
to the present case except for ileum is also affected by 
tuberculosis.

Amad N. Khan et al7 also present a case of caecal 
perforation due to tuberculosis of caecum but it was 
along with tuberculosis of the lung. Similar to the present 
case but it was not having pulmonary tuberculosis. A 
few other studies reflected on different aspects of TB and 
abdominal surgeries8-13.

Conclusion
Isolated tuberculous caecal perforation is a very 

rare disease process. Hence for diagnosis of it requires 
a high index of suspicion. Surgical intervention with 
appropriate anti-tubercular chemotherapy is the 
definitive management.
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Abstract
The systemic lupus erythematosus (SLE) is a rare type of autoimmune disease, which is associated with the 
involvement of multiple systems. It is characterized by the production of autoantibodies. Usually, it has a 
relapsing and remitting course. Juvenile dermatomyositis is the most prevalent chronic inflammatory muscle 
disease among children and adolescents with SLE. This disease predominantly involves the skin and skeletal 
system. Its most common symptoms include distinctive skin rashes and inflamed muscles. The insufficient 
disposal of apoptotic cells may result in the stimulation of T cells and B cells by the antigens in the patients 
with SLE. At the surface of the dying cell, fragments of cellular material develop during the cycle of cell 
death. We presented the case of a 15-year-old female, who complained of erythema and generalized rash 
present on the face, markedly present over her cheek, bridge of the nose and the forehead since 7 months. She 
developed erythematous, scaly and crusted lesions on the scalp, back, trunk and upper limbs along with the 
vesiculobullous lesion of the oral mucosa. She also developed a progressive generalized muscle weakness 
for the past 3 months. To a large extent, intravenous glucocorticoids are helpful, but standardization of tests 
and treatment schemes are required to enhance the awareness of this rare case.
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Introduction
Lupus is a chronic autoimmune inflammatory 

condition, presenting with a vast range of clinical 
presentations, which arises due to the involvement of 
multiple systems1,2. The systemic lupus erythematosus 
(SLE) is the prevalent form of lupus, which is usually 
referred to as “lupus,” but it is distinguished from 
other types of lupus due to its effects on the multiorgan 
systems. It is a chronic autoimmune disease, which 

has clinical and serological heterogeneity2,3. SLE is a 
rare autoimmune disease that involves multiple organ 
systems, characterized by inflammation and production 
of antibodies to nuclear and cytoplasmic antigens. It has 
a relapsing and remitting course4. The prevalence of 
SLE ranges from 0.03% in Caucasians to 0.2% in Afro 
Carribeans. Its incidence in females is 90% or more, 
and the most common age is 20-30 years5. SLE’s most 
important feature is the development of auto-antibody, 
which is specific to a wide variety of targets but often 
attacks the antigens present inside the cell or nucleus 
4. SLE accompanies a sustained production of immune 
complexes and autoantibodies. The antigens cause the 
release of cytokines, vasoactive peptides, chemokines, 
proteolytic enzymes and oxidants due to the activation 
of complement. This causes activation and influx of 
multiple tissue cells into target tissues of T and B cells, 
monocytes or macrophages, and dendritic cells4. It is 
believed that SLE may arise as a result of programmed 
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cell death or inequitable clearance of these cells. It 
corresponds to inherited mutations in complements C1q, 
C2 and C4.

Juvenile dermatomyositis is the most common 
chronic inflammatory muscle disease in children and 
adolescents with SLE. It predominantly involves the skin 
and skeletal system4,6. Distinctive skin rashes, as well 
as inflamed muscles, are the most common symptoms. 
It can be monocyclic or polycyclic, with periods of 
remission and relapse. The findings include proximal 
muscle weakness and violaceous discolouration of 
eyelids, also called as heliotropic rashes 3). 10-20% of 
cases can be ulcerative, while 30% of cases can progress 
to calcinosis later on. In many cases, intravenous 
methylprednisolone and methotrexate can induce a 
rapid response. Cyclophosphamide can be used for 
the treatment of Lesional ulcerations. Cutaneous 
manifestations are mostly attributed to juvenile cases 
than adults. SLE commonly involves the skin, and many 
skin eruptions can be due to exposure to UV light.

The main types include the following2,4:

• The classical facial rash is elevated, erythematous 
and painful, and appears on the cheeks. It can be 
itchy. The nasolabial folds are usually spared.

• The discoid rash is hyperkeratosis with alopecia 
which is of scarring type especially on the scalp.

• Non-scarring alopecia

• Urticarial eruptions

• Livedo reticularis

Case report: A 15-years-old female born of 
secondary consanguineous marriage presented with the 
complaints of erythema and generalized rash on the face, 
markedly over her cheek, bridge of the nose and forehead 
for the past 7 months. She developed vesiculobullous 
lesion of the oral mucosa and erythematous, scaly and 
crusted lesions on the scalp, upper limbs and back, 
which healed with hypopigmentation. Similar lesions 
were found on the trunk and the extensor surface of the 
upper limbs. She also complained of painful oral ulcers, 
which resulted in significant difficulty in eating.

She also presented with progressive generalized 
muscle weakness for the past 3 months and complained 
of the inability to perform household chores. She had 
difficulty getting up from the bed and lifting the arm while 
changing clothes. She complained of easy fatiguability 

and tightening of limb, with more involvement of the 
lower limb in comparison to the upper limb.

She later developed low-grade intermittent fever 
associated with joint pain, particularly in the large joints 
like knee joints and hip joints. She complained of a 
reduction in vision in the eyes, with more involvement 
of the left eye, which gradually progressed. She also 
complained of dryness in the eyes. She complained 
of alopecia for the past 5 months, more on the 
temporoparietal regions, presenting in patches with 
sustained frontal margin. She showed a decrease in 
appetite and weight loss for the past 7 months. She 
complained of irregular menstrual bleeding with the 
decreased flow, which lasted for 1-2 days over a gap 
of 35-40 days. It was not associated with pain or blood 
clots.

On general examination, the patient was thin-built 
and malnourished. On cutaneous examination, there 
was a diffused loss of hair with patchy alopecia at some 
areas along with few hyperpigmented scaly lesions, 
erythematous rashes over the face including both cheeks, 
bridge of nose and forehead, and scaling and crusting 
accompanying the lesions. Local examination revealed 
oral ulcers in the buccal mucosa. Systemic examinations 
were found normal.

Laboratory investigations were performed. 
Complete blood count (CBC) revealed Haemoglobin 
(Hb) = 8.9 g/dl, White blood cells (WBC) = 2600 cells/
mm3 (Monocyte = 4, Granulocyte = 34, Lymphocyte 
= 60, Eosinophil = 02, Basophil = 00), platelets = 
75,000/mm3, erythrocyte sedimentation rate (ESR) 
= 70 mm/hr, C Reactive Protein (CRP) = Positive, 
Serum creatinine = 0.73, direct Coomb’s test = positive 
and serum creatine kinase = 400 unit/litre. The CBC 
showed a raised erythrocyte sedimentation rate (ESR), 
which suggested of thrombocytopenia, thereby pointing 
towards an infectious cause. Liver function tests (LFT), 
renal function tests (RFT) and Urine routine were found 
within the normal range. Specific tests were carried 
out, and anti-double stranded DNA (anti-dsDNA) was 
found positive (4.16) and anti- antinuclear antibody 
(anti-ANA) was positive (102.44). The ophthalmologic 
test was suggestive of anterior subcapsular cataract of 
the left eye. An autoimmune etiology was suspected as 
per the pattern of rashes and cachexia in the adolescent 
female. Further investigations were performed, and 
the skin biopsy reported of scleroderma. USG pelvis 
revealed hypoplastic uterus.
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According to Bohan and Peter classification, this 
patient fit in the criteria of Juvenile Dermatomyositis. 
According to the American College of Rheumatology 
(ACR) criteria of SLE, the diagnosis was confirmed. The 
diagnosis was ‘SLE with juvenile dermatomyositis’.

Discussion
SLE is a chronic disorder involving multiple organ 

systems, predominantly due to the development and 
deposition of immune complexes and autoantibodies, 
resulting in subsequent impairment in the organs1,7.

The antigens, which cause the stimulation of T 
cells and B cells in patients with SLE may be due to 
the insufficient disposal of apoptotic cells4,5. The 
fragments of cellular material develop at the surface of 
the dying cell during the cycle of cell death. A higher 
concordance is seen in the monozygotic twins, and 
the disease is associated with polymorphic variants at 
the HLA locus. In a few instances, SLE is linked with 
inherited mutations. 8. Genome-wide association studies 
have identified polymorphisms near other genes, which 
can lead to SLE; these genes are involved in regulating 
immune cell function.9 The fact that environmental 
factors, which can cause flares of lupus such as UV light 
and infections, can increase the oxidative stress and cell 
damage supports the apoptotic theory.4 Autoantibodies 
are prevalent in Juvenile Dermatomyositis. They can 
be categorised into two groups, as follows: myositis 
specific antibodies (MSA), which target the synthesis 
of proteins, cytoplasmic or nuclear components, and 
myositis-associated antibodies (MAA), which are 
usually present in many autoimmune disorders and 
syndromes that overlap. Approximately 70 per cent of 
children with Juvenile Dermatomyositis have one or 
more detectable MSA or MAA11. Balwani et-al reported 
progressive renal failure in Lupus patient.12

Conclusion
SLE with juvenile dermatomyositis is a rare disorder. 

Since the international consensus regarding diagnosis 
and treatment is currently unavailable, the management 
is thus variable. So, precise recommendations would help 
physicians in the proper management of patients with 
juvenile dermatomyositis. Specific recommendations 
at present involve examination of muscle disease, skin 
disease, calcinosis, biomarkers, and autoantibodies. 
Management with intravenous glucocorticoids is helpful 
to some extent. It is suggested that the standardization 
of tests and treatment plans with collaborative research 

studies would acknowledge the profundity of rare 
disorders like this.

Erythematous, scaly and crusted lesions on the 
scalp, upper limbs and back, which healed with 

hypopigmentation
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Abstract
Background: Dietary factors, Smoking, Alcohol, H. Pylori all have been linked to gastric carcinoma and 
most of them are modifiable which can reduce the risk of cancer hence this study was undertaken to study 
the etiology of gastric adenocarcinoma and its clinical presentation.

Methodology: This was a prospective study in which 50 patients of gastric adenocarcinoma admitted in the 
surgery department at a tertiary hospital were studied.

Results: Out of 50 patients studied, 36 were males and 14 were females. The risk factors like H. pylori 
biopsy, heredity, salt and preserved food were found less in the cancer patients while alcohol was found to be 
more in them. Smoking was present equally in both the groups. Vomiting (100%) and loss of weight (100%) 
were the most common presenting feature. 46% had a Karnofsky score more than 80.

Conclusion: Alcohol is a risk factor for gastric adenocarcinoma and loss of weight and vomiting are common 
clinical presentation.
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Introduction
Among all cancer related deaths, Gastric Carcinoma 

holds the 2nd spot. Though incidence of cancer in age 
less than 30 years is very rare1, 2, It still causes nearly 
900,000 new diagnosed cases and upto 700,000 deaths 
each year4. The decline in the incidence of gastric cancer 
is unknown as it occurred before the discovery and 
eradication of H. pylori. Gastric cancer incidence and 
mortality rates show a large variation across different 

countries the highest incidence rates being in Japan and 
China 5. Portugal in Europe has the highest incidence 
rates (31.9/100,000) and gastric carcinoma is the top 
cause of cancer related deaths in this country 11. Gastric 
carcinoma incidence is known to increase with age most 
commonly occurring between 60-80 years.

The pathology of gastric adenocarcinoma is a 
sequential process which is started by Helicobacter 
pylori- decisively involving bacterial virulence factors 
and host body’s immune response along with possible 
involvement of other environmental factors3

Symptoms usually develop at a late stage, and the 
incidence of advanced GC (Stage IV) is 20-30% from GC 
in general. Median survival in Stage IV cancer is up to 9 
months with no long-termsurvival5 6. For patients with 
PM from GC, median overall survival (mOS) is3 months, 
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if patients treated with an aggressive approach (intra-
peritoneal chemotherapy or crypto-reductive surgery 
(CRS) followed by intra-peritoneal chemotherapy) are 
excluded. Hence this study was conduced to study the 
etiology and the clinical presentation of the patients with 
gastric adenocarcinoma.

Methodology
This was a prospective descriptive study conducted 

on a total of 50 patients admitted in the Surgery 
department in a tertiary hospital from July 2012 to 
December 2013.

Inclusion Criteria: The study population 
includes 50 patients who underwent surgery for 
gastric adenocarcinoma (histopathologically proven 
gastric adenocarcinoma) by endoscopic biopsy at the 
Department of General Surgery.

Exclusion Criteria:

1. Patients with gastro intestinal stromal tumor or 
Gastric Lymphoma or Gastric carcinoid’s tumors 
are excluded from the study.

2. Patient only received palliative chemo radiotherapy 
without going any forms of surgery are excluded 
from study.

3. Patient who is unfit for surgery excluded from study.

All patients underwent a detailed medical history 
and clinical examination.

Clinical examination comprises of General 
examination, systemic examination and Digital rectal 
examination. Diagnosis of patients based on UGI 
Endoscopy, biopsy, CT scan, PET scan and assessment 
for H. Pylori. Staging based on TNM Classification 
system according to the AJCC Staging. From July 
2012 to Dec 2013 data entered prospectively in to a 
methodology specifically designed for the study.

Statistical analysis: The categorical data were 
represented by frequency with percentage and chi-
square and Fisher exact test were used for analysis. The 
continuous data represented by mean (SD) for normal 
data and Median (Range) for abnormal data was analyzed 
by using Independent t-test and Mann- Whitney U test. 

SPSS version 16 was used for analysis and P value less 
than 0.05 were considered as statistically significant.

Results
A total of 50 patients who underwent surgery for 

histologically proven gastric adenocarcinoma were 
studied out of which 36 were males and 14 were females. 
The risk factors like H. pylori biopsy, heredity, salt and 
preserved food were found less in the cancer patients 
while alcohol was found to be more i.e. 28 as compared 
to 22, in them. Smoking was present equally in both the 
groups. (table 1 and figure 1).

The most common clinical features were vomiting 
(100%) and loss of weight (100%) while 12% patients 
had melena and 10% patients had dysphagia. 46% 
patients presented in early stage. (table 2 and figure 2).

The Karnofsky Performance Status was calculated 
for all patients and it was found that a majority of the 
patients i.e. 46% had a score more than 80. (table 3 and 
figure 3).

Table 1 showing distribution of Risk factors in the 
study population

Risk Factor Present Absent

Helicobacter Pylori Biopsy 23 27

Heridity 13 37

Salt and preserved food 13 37

Alcohol 28 22

Smoking 25 25

Table 2 showing clinical features in study 
population:

Clinical feature Number Percentage

Vomiting 50 100%

Loss of weight 50 100%

Dysphagia 5 10%

Lump in epigastric region 0 0%

Hematemesis 0 0%

Melena 6 12%

Early stage 23 46%
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Figure 1 showing distribution of risk factors in the study population:

Figure 2 showing clinical feature of gastric carcinoma in the study population:

Table 3 showing Karnofsky Performance Status of 
the study population:

Karnofsky performance status Number Percentage

<40 8 16%

40-80 19 38%

>80 23 46%

Discussion
A total of 50 patients of gastric adenocarcinoma 

were studied out of which 28 patients showed alcohol 
as more common risk factor while helicobacter pylori on 
biopsy, diet rich in higher salts and heredity were found 
to be less commonly present.
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Becker K17 found that heredity plays an important 
role in gastric cancer. There is an increased risk of 
developing lobular breast cancer among women in 
those families who have a germ line mutation of CDH1 
and hence should be screened accordingly. The family 
members of young patients with the diffuse-type of 
gastric cancer are advised to undergo Genetic screening.

Adachi Y6 in their study found that the most 
important cause of distal gastric adenocarcinoma 
isChronic H. pylori infection as It commonly causes 
chronic gastritis and may induce mucosal atrophy after 
few decades causing possibility of development of 
cancer7-10. An important role in the severity of gastritis 
and intestinal metaplasia is played by bacterial virulence 
factors, such as CagA of the so-called pathogenicity 
island and Vac A (vacuolating enzyme). 11-12

Causes of gastric carcinoma incudediet as a major 
risk factor which by providing a number of elements and 
vitamins reduce the formation of carcinogens, but also 
at the same time acts as the source of well-established 
carcinogenic molecules or precursors of them. Diet 
high in fruits and vegetables may protect against gastric 
carcinoma while diet rich in salted foods, processed 
foods could increase the risk of this malignancy15-16. In 
our study however it was not found.

Smoking too is an important risk factor and 
byincreasing the role of H. pylori infection by 
consumption of high salted or preserved foods and 
smoking, gastric carcinoma risk is increased13,14. In our 
study smoking as a risk factor was distributed exactly 
equally in both groups.

Alcohol is an important risk factor and it increases 
risk of gastric carcinoma by 20% per 50g+ (6+ units) 
per day of alcohol consumed. Though in meta-analysis 
there was a lack of association found between moderate 
alcohol drinking and gastric cancer risk we found an 
increased association with heavy alcohol drinkingin our 
study.

Symptoms usually develop at a late stage and 
include vomiting, loss of weight, hematemesis, melena, 
lump in the abdomen etc and the incidence of advanced 
GC (Stage IV) is 20-30% from GC in general. Median 
survival in Stage IV cancer is up to 9 months with no 
long-termsurvival 5 6. For patients with PM from 
GC, median overall survival (mOS) is 3 months, if 
patients treated with an aggressive approach (intra-
peritoneal chemotherapy or crypto-reductive surgery 

(CRS) followed by intra-peritoneal chemotherapy) 
are excluded. In our study almost 100% patients had 
vomiting and loss of weight while a remarkable 46% 
presented in early stage. A majority of patients had a 
Karnofsky score >80 which means that they could do 
normal activity with effort and had some symptom of the 
disease which shows that majority of our cases presented 
early22.

.Conclusion: Alcohol was more commonly found as 
a risk factor for gastric adenocarcimoma, vomiting and 
loss of weight were most common clinical features and 
majority of cases presented early hence the Karnofsky 
score was above 80.

Ethical Clearance: Taken from institutional ethics 
committee.

Source of Funding: Self.

Conflict of Interest: Nil.

Reference
1. Rastogi, T., Hildesheim, A. & Sinha, R. 

Opportunities for cancer epidemiology in 
developing countries. Nat. Rev. Cancer 4, 909-917 
(2004).

2. Black, R. J., Bray, F., Ferlay, J. & Parkin, D. M. 
Cancer incidence and mortality in the European 
Union: cancer registry data and estimates of 
national incidence for 1990. Eur. J. Cancer 33, 
1075-1107 (1997).

3. Theuer CP, de Virgilio C, Keese G, French S, 
Arnell T, Tolmos J, Klein S, Powers W, Oh T, 
Stabile BE. Gastric adenocarcinoma in patients 40 
years of age or younger. Am J Surg 1996; 172: 473-
476; discussion 473-476;

4. Yeole BB. Trends in cancer incidence in esophagus, 
stomach, colon, rectum and liver in males in India. 
Asian Pac J Cancer Prev 2008; 9: 97-100

5. Crew KD, Neugut AI. Epidemiology of gastric 
cancer. World J Gastroenterol. 2006; 12(3):354-
362.

6. Adachi Y, Mori M, Maehara Y, Kitano S, Sugimachi 
K: Prognostic factors of node-negative gastric 
carcinoma: univariate and multivariate analyses. J 
Am CollSurg 1997, 184:373-377.

7. Huang KH, Chen JH, Wu CW, Lo SS, Hsieh 
MC, Li AF, Lui WY: Factors affecting recurrence 
in node-negative advanced gastric cancer. J 
GastroenterolHepatol 2009, 24:1522-1526.



Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4  6245

8. Kim DY, Seo KW, Joo JK, Park YK, Ryu SY, 
Kim HR, Kim YJ, Kim SK: Prognostic factors in 
patients with node-negative gastric carcinoma: A 
comparison with node-positive gastric carcinoma. 
World J Gastroenterol 2006, 12:1182-1186.

9. Curado MP, Edwards B, Shin HR, Storm H, Ferlay 
J, Heanue M, Boyle P, (Eds): Cancer Incidence 
in five continents Volume IX. IARC scientific 
publication No.160 Lyon, France: IARC Press; 
2007.

10. Crew KD, Neugut AI: Epidemiology of gastric 
cancer. World J Gastroenterol. 12:354-362, 2006

11. Reichardt P, Hogendoorn PC, Tamborini E, et 
al. Gastrointestinal stromal tumors I: Pathology, 
pathobiology, primary therapy, and surgical issues. 
Semin Oncol. 2009; 36(4):290-301.

12. DelleFave G, Capurso G, Milione M, Panzuto F. 
Endocrine tumours of the stomach. Best Pract Res 
ClinGastroenterol. 2005;19(5):659-673. Davis GB, 
Blanchard DK, Hatch GF, 3rd, et al. Tumors of the 
stomach. World J Surg. 2000; 24(4):412-420.

13. Bang YJ, et al. Trastuzumab in combination with 
chemotherapy versus chemotherapy alone for 
treatment of HER2-positive advanced gastric or 
gastro-oesophageal junction cancer (ToGA): a 
phase 3, open-label, randomised controlled trial. 
Lancet 2010; 376:687-97.

14. Van Cutsem, et al. Trastuzumab added to standard 
chemotherapy (CT) as first-line treatment in human 
epidermal growth factor receptor 2 (HER2)-positive 
advanced gastric cancer (GC): efficacy and safety 
results from the Phase III ToGA trial. Presented at 
the Joint ECCO 15-34th ESMO Multidisciplinary 
Congress. Berlin, Germany, September 20-24, 
2009.

15. Katoh M, Hattori Y, Sasaki H, Tanaka M, Sugano 
K, Yazaki Y, et al. K-sam gene encodes secreted 
as well as transmembrane receptor tyrosine kinase. 
ProcNatlAcadSci USA. 1992 Apr 1; 89(7):2960–
64.

16. Terada M, Sakamoto H, Ohmura Y, Tsuruta H, 
Akiyama N, Sasaki H, et al. Biological significance 
of gene amplification in carcinogenesis. Princess 
Takamatsu Symp. 1991; 22:371–80.

17. Becker K, Keller G, Hoefler H. The use of 
molecular biology in diagnosis and prognosis of 
gastric cancer. SurgOncol. 2000 Jul; 9(1):5–11.

18. Marfani, G.M., S.V. Kashikar, and S. Singhania. 
“Double Barrel Oesophagus-A Case Report.” 
Journal of Clinical and Diagnostic Research 12, no. 
8 (2018): TD01–2.

19. Yeola, M.E., D. Gode, and A.K. Bora. “Diagnostic 
Laparoscopy as an Effective Tool in Evaluation of 
Intra-Abdominal Malignancies.” World Journal of 
Laparoscopic Surgery 11, no. 2 (2018): 68–75

20. “Evaluation of Abdominal Malignancies by 
Minimal Access Surgery: Our Experience in a 
Rural Setup in Central India.” World Journal of 
Laparoscopic Surgery 11, no. 3 (2018): 115–20.

21. Mohite, D et al. “Immunohistochemical Evaluation 
of Expression Pattern of P53, P63, and P73 in 
Epithelial Dysplasia.” Journal of Datta Meghe 
Institute of Medical Sciences University 13, no. 3 
(2018): 122–29.

22. Ambad R, Nagtilak S. Measurement of Activity 
of Serum Enzyme Glutathione-S-Transferase as 
tumor Marker in Stomach Cancer. Int J Med Res 
Prof. 2015;1(3); 32-34.



6246  Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4

Study of Functional Outcome of Calcaneal Fractures with 
Percutaneous Cancellous Screws Fixation in 

Central Rural India

Vasant Gawande1, Ashwin Chauhan2, Kunal K. Saoji3, Ankit Mittal4, Suvarn Gupta5

1Associate Professor, 2Senior Resident, Department of Orthopedics, Jawaharlal Nehru Medical College, Datta 
Meghe Institute of Medical Sciences, Sawangi, Wardha, Maharashtra-4422001, 3Assistant Professor, Department 

of Orthopedics, Datta Meghe Medical College, Shalinitai Meghe Hospital and Research Centre. (SMHRC), 
Wanadongri, Hingna, Nagpur-441110, 4Junior Resident Department of Orthopedics, Jawaharlal Nehru Medical 

College, Datta Meghe Institute of Medical Sciences, Sawangi, Wardha, Maharashtra-4422001, 5Assistant 
Professor, Department of Orthopaedics, Jawaharlal Nehru Medical College, Datta Meghe Institute of Medical 

Sciences, Wardha, Maharashtra-442001

Abstract
Background: Calcaneum fractures are nearly 2% of all adult fractures. Calcaneum is the main weight 
bearing bone in the foot. Mostly these fractures are caused by high energy trauma/fall from height leading 
to various patterns of fractures. There are various method of treating such fractures but due to high rate 
of complications by open reduction and internal fixation hence middle path regime shall be discovered 
for treating most important weight bearing bone. Inevitable malunion and arthritis due to conservative 
management can be avoided by percutaneous fixation.

Material and Method: A prospective retrospective review of 12 patients with 16 calcaneal fractures who 
had percutaneous reduction and screw fixation between January 2019 to April 2020 was done at at Shalinitai 
Meghe Hospital and Research center Nagpur. These cases were managed with 3-4 percutaneous cancellous 
screws.

Results: The results were assessed with Calcaneal fracture scoring system and Maryland foot scoring system 
and showed good to excellent functional results of complex intra-articular calcaneal fractures.

Conclusion: Percutaneous method of fixation with Cancellous screws is a far superior modality of treatment 
of calcaneal fractures in order to get better functional outcome with minimal complications.

Keywords: CALCANEAL FRACTURES, traumatology, joystick.

Corresponding Author: 
Dr. Kunal K. Saoji 
Assistant Professor, Department of Orthopedics, Datta 
Meghe Medical College, Shalinitai Meghe Hospital 
and Research Centre, (SMHRC), Wanadongri, Hingna, 
Nagpur-441110

Introduction
Calcaneum is the main weight bearing bone in the 

foot. It bears and transmits 90% of the weight of body 

in different phases of gait cycle of human being. So, it 
plays very important part of lower limb function. So 
the fractures of calcaneum are most important when it 
comes to its functional results. The 3rd and 4th decade 
males (younger age group) are more affected due to 
their job profile1 of all tarsal fractures 60% fractures 
are calcaneum. Calcaneum fractures are nearly 2% of 
all adult fractures2. Among fractures, 75% are intra-
articular, and most proposed mechanism of injury is axial 
loading while fall from a height or a road traffic accident. 
. The important association of these calcaneal fractures is 
peculiarly with spinal fractures of thoraco-lumbar region 

DOI Number: 10.37506/ijfmt.v14i4.12578



Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4  6247

which accounts for approximately 10%3. The bilateral 
calcaneum fracture injuries are 10% and open injuries 
are less than 5%.. The disability with calcaneal fractures 
leads to severe physical as well as financial burden. So 
these fractures are considered as most problematic since 
many decades 4. Historically, treatment of displaced 
calcaneal fractures has varied from nonoperative 
management with or without closed reduction, to open 
reduction with internal fixation by various surgical 
approaches, to primary arthrodesis5-10 Historically, most 
fractures were treated non-operatively because open 
reduction and internal fixation were associated with high 
complication rates and did not result in significantly 
improved outcomes. It’s been reported that the infection 
rate is very high when open reduction and internal 
fixation is indicated leading to chronic osteomyelitis and 
permanent disability11. However, Conservatively treated 
patients have difficulty in maintaining fracture reduction 
leading to local complications like restricted movements, 
broadening of heel, moderate to severe pain, peroneal 
impingement and subtalar arthritis causing permanent 
disability and impaired gait12-20. Therefore, joystick 
reduction percutaneously by k wires and followed 
by percutaneous fixation could be the ideal option for 
displaced calcaneal fracture addressing both the above 
issues. Thus, we present a study to evaluate the results 
of percutaneous reduction and fixation with cancellous 
screws of displaced fracture calcaneum.

Materials and Method
A prospective retrospective review of 12 patients 

with 16 calcaneal fractures who had percutaneous 
reduction and screw fixation between January 2019 to 
April 2020 was in Dept. of Orthopedics at Jawaharlal 
Nehru Medical College, Datta Meghe Institute of Medical 
Sciences, Sawangi, Wardha in collaboration with Datta 
Meghe Institute of Medical Sciences, Shalinitai Meghe 
Hospital and Research center Nagpur. The patients 
were assessed with plain radiography. In developing 
countries like India, cost of medical treatment is often 
a concern, so computed tomography scan was not done 
as most of the patients were poor and did not afford the 
treatment. Standard calcaneal views were performed 

along with other views of the ankle and foot to find out 
other concominant fractures. Closed displaced calcaneal 
fracture were included in the study. All open calcaneal 
fracture and concomitant fractures were excluded from 
this study. The fractures were classified according to 
Essex-Lopresti classification system

• Essex-Lopresti 1952 (X-ray-based classification- 
lateral view foot)

• Extra-articular

• Intra-articular – Tongue type/Articular depression 
type.

As per our protocol, we operated all patients 
specifically in between 7–14 days, this golden period is 
due to subsidence of oedema around calcaneum till the 
wrinkle sign appeared. We have given RICE treatment 
for our patients. All Surgeries were performed without 
tourniquet under spinal anaesthesia, all patients were 
given injection ceftriaxone with sulbactam for antibiotic 
prophylaxis 20 min before starting surgery. Unilateral 
cases were done in lateral position and bilateral cases 
were done in supine position with ‘figure of 4’ leg. Using 
the image intensifier, percutaneous reduction of fracture 
fragments was done using 4mm k-wires, and fixation 
was done with 6.5 mm cancellous cannulated screws.

Post-operatively, a posterior splint given in neutral 
position of foot. Patients were kept non weight-bearing 
for minimum of 6 weeks and later ankle physiotherapy 
started after removal of splint. Follow up of patients 
were done on regular basis The patients were followed 
up at 6 weeks, 12 weeks and 24 weeks in the OPD. 
We allowed partial weight-bearing stand/walk at 6 
weeks time and full weight-bearing at 12 weeks when 
radiological union is noticed. Functional assessment was 
done by calcaneal fracture scoring system by Kerr et 
al.21 and functional outcome noted with Maryland foot 
scoring system22 on questionnaire basis by questioning 
patients level of activity and pain control. All patients 
were listed in various subordinates on scoring basis of 
90–100 (excellent), 80–89 (good), 65–79 (fair), and 
below 64 (poor).
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Patient 1-28 years male 
Pre op xray (lateral views) showing calcaneal fracture.

Right side-Intra-articular Left side-Extra-articular + Intra-articular extension

 

Post op xray (axial views) showing Percutaneous fixation with Cancellous screws.
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Results
Our study consists of patients aged between 21-

65 years with mean age group of 43 years. Out of 12, 
10 patients were male and 2 were female. The right 
calcaneum involved in 8 patients and 4 were left 
calcaneum with bilaterally involved in 2 patients. The 
mode of injury were due to fall from height. Among 
12 patients,4 patients had associated spinal injuries in 
which 3 patients had wedge compression fracture of 
dorso-lumbar junction which were managed with rest, 
medications and LS brace and 1 patient underwent 
spinal fixation. All calcaneal fractures cases were listed 
on fracture pattern which was classified on the basis 
of Essex-Lopresti classification. 10 fractures were 
Tongue type and remaining 6 were Joint depression 
type. The average time of surgery was 7 days (ranges 
from 4–14 days). Mean follow-up was 24 weeks (range 
12–36 weeks). No major complication were noted 
in our study. 2 patients developed superficial wound 
infection which was managed with regular wound care 
and antibiotic medications. Time to union was judged 
both radiologically and clinically, at an average of 12 
weeks (range 10–14 weeks). The outcome assessed on 
‘Calcaneal fracture scoring system’ is ranging from 62 
to 92 with mean score of 77. The mean calcaneal fracture 
score was 87 (72–91) for all tongue- type fracture group 
and 73 (52–83) for all joint depression type group (P 
= 0.0034). The mean score is 73 on ‘Maryland foot 
scoring system’, with 86% of patients have achieved fair 
to excellent results. The mean functional score was 83 
(42–91) for the tongue-type group and 61 (52–73) for the 
joint depression type group (P = 0.002). A significantly 
better functional outcome is noted in group with tongue-
type fracture fixation when compared to joint depression 
type fracture fixation.

Discussion
In our study, 86% patients were between 21 and 65 

years of age. Four patients had associated spine fracture 
which accounts for around 33%, which is higher when 
compared to other studies, but this can be explained by 
mode of injury being fall from height in all the 12 patients. 
As fall from height is also the commonest cause of wedge 
compression fracture in dorso-lumbar spine. Essex-
Lopresti classified displaced intra-articular calcaneal 
fractures as either tongue type or joint depression type, 
based on secondary fracture line pattern passing through 
the posterior facet. He suggested that nondisplaced 
fractures be treated nonsurgically. Displaced tongue 

fractures are best treated by percutaneous pin fixation, 
using a large posterior reduction tool for closed 
reduction. Joint depression fractures require surgical 
reduction because of fracture impaction. Essex-Lopresti 
classification is X-ray-based classification system for 
calcaneal fractures, and we assess the fractures only on 
X-rays due to economic constraints. Furthermore, we 
compared the outcome of both tongue-type and articular 
depression-type fracture managed with percutaneous 
reduction and fixation. Kitaoka et al,23 in his study 
treated conservatively 16 of 27 patients with plaster, 
most of these patients showed difference in gait pattern 
which was observed while walking specially on uneven 
ground. So this study states the conservative management 
of calcaneal fractures gives fair to poor results in most 
of their patients. O’Farrell et al24 compared equal 
number of surgical and conservatively managed patients 
which suggested superior results in surgically treated 
patients. Similar study with long follow up of 3 years 
done by Si Leung et al. 25 showed superior results with 
surgical outcome then patients who are managed with 
conservative method.

The most authors suggest that the surgery is 
advisable after occurence of wrinkling which usally 
expected between 7- 10 days post injury when oedema 
subsidence occurs. According to study conducted 
by Sander26 the results were fair to poor if surgery is 
executed after 2 weeks post injury and optimal outcome 
seen in cases which were operated in between 7 and 
10 days injury26 The study by Weber et al27 in which 
50 cases of displaced intra-articular calcaneal fractures 
manged with different modalities of treatment, which 
showed complications like deep soft tissue infection and 
wound dehiscence due to loss of vascularity. Damian 
Griffin et al28 in his study of 151 cases with calcaneal 
fractures showed the ate of complications and re-
surgeries and wound complications were much higher 
after treatment of displaced intra-articular calcaneal 
fractures with open reduction. Similar results were also 
seen by authors like Essex-Lopresti and Tim Schepers et 
al. 29 who concluded that percutaneous cancellous screws 
fixation after joystick reduction is a good modality. 
Though the results were not similar in tongue-type and 
articular depression-type of calcaneal fractures, the 
percutaneous fixation shows optimal results in displaced 
intra-articular fractures of calcaneum. The tongue-type 
fractures showed much better results than articular type 
calcaneal fractures with Maryland foot score as well as 
calcaneal fracture scoring system . The joint depression 
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type fracture group depicted mean calcaneal fracture 
score of 73, whereas the mean score was 86 for the 
tongue-shaped type fracture group (P = 0.0034). The 
mean functional score was 83 for the tongue-shaped 
type fracture group and 61 for the joint depression type 
fracture group (P = 0.002).

CONCLUSION

Percutaneous cancellous screw fixation after 
joystick method of reduction under image intensifier in 
displaced closed calcaneal fractures both intra articular 
as well as extra articular gives good to excellent results. 
This method proves to be beneficial in terms of soft 
tissue management and functional outcome as compared 
to open reduction and internal fixation which showed 
wound dehiscence in many cases and conservative 
method which also showed poor functional outcome 
because of inevitable malunion.
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Abstract
Agnikarma has been one of the peculiar parasurgical procedures described in Sushrut Samhita. The most 
important indication of Agnikarma is when there is bleeding from vessel or diseases in which bleeding is 
expected. Technology and instruments used for hemostasis now a days differ from ancient ones. However 
fundamental principle of heating the tissues remains same which is widely used in present era. Earlier rods 
(shalaka) made from different metals were used for burning out bleeding veins. Red hot shalaka was applied 
on tissues and bleeders so that contraction of vessels occurs. So hemostasis was achieved by cauterization of 
tissues at high temperature. With advancement of technology in bio-medical engineering various machines 
like Electrocautery, Infrared coagulation, Electrosurgical unit (high frequency and low frequency) and 
LASERs were invented for similar purpose.

In Electrocautery electrical current is used to heat a metal wire to burn or coagulate the specific area 
of tissue. In Electrosurgical unit alternating current is passed through tissue and heat is created by the 
resistance of tissue to current. Electrodes are used to cut, coagulate or even fuse the tissue. IRC involves 
the use of infrared light as a heat source to coagulate vessels supplying blood. Lasers are used to ablate the 
veins in which amplified light energy is used to generate heat. Tissue dehydration, protein coagulation and 
vaporization are the processes involved in achieving hemostasis.

Working principles and energy sources used in these devices vary from each other; however the hemostasis 
is achieved by common fundamental principle i.e. generating heat which is similar to Agnikarma.

Keywords: Agnikarma, Hemostasis, Electrocautery, Lasers, BEIM.

Introduction 
Sushrut Samhita is the core literature of Shalyatantra 

in which many principles of ancient surgery have been 
mentioned in sutra (concised) form. The concept of 
these sutras can be applied at various disease conditions 
and stages. Agnikarma has been one of the peculiar 
parasurgical procedures described in Sushrut Samhita. In 
which heat is used for intentional burning and therapeutic 
purpose.Diseases and conditions in which Agnikarma 
can be done are mentioned in Sushrut Sutrasthana1. 
However Agnikarma now a days is mostly used only in 

varrious pain of musculoskeletal origin such as cervical 
spondylosis, tennis elbow, chronic plantar fasciatis, 
heel pain, sciatica, osteoarthritis of knee joint, calcaneal 
spur, frozen shoulder, lumbar spondylosis2,3. One of 
the important indication of Agnikarma mentioned in 
Sushrut Samhita is when there is bleeding from blood 
vessels1 or diseases in which bleeding is expected like 
haemorrhoids(Arsha). Bleeding from vessel can be due 
to any type of external trauma e.g. lacerated (Chhinna) 
or punctured(bhinna) wound which tends to bleed more4 
or during an elective surgery.

DOI Number: 10.37506/ijfmt.v14i4.12579



6254  Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4

In ancient times Agnikarma i.e. cauterization5 was 
used in these conditions for Hemostasis (Shonitsthapan)6. 
In present era also this principle is used for hemostasis. 
But with the advancement of technology, devices and 
machines used now a days are different. Researches 
especially in field of bio-medical engineering have 
lead to the development of various machines like 
Electrocautery, Infrared coagulation, Electrosurgical 
unit (high frequency and low frequency) and LASERs. 
Application of principles of physics along with basic 
principle of Agnikarma have resulted in these inventions. 
Hence use of these advanced instruments for hemostasis 
in refference with classical agnikarm is to be studied7.

Review of Literature: A procedure in which heat 
is applied or generated is called Agnikarma. Earlier 
shalaka made from metal was used for Agnikarma8 
while now electrodes, optic fibres supplied by various 
energy sources are used to generate heat at the point of 
cauterization.

In classical Agnikarma there is constriction of 
bleeding vein due to heat and thus hemostasis is 
achieved.9

Role of this principle is evident in modern era, as 
not a single surgical procedure is performed without 
use of electrosurgical unit. Claim of similarity in 
fundamental principles of Agnikarma and that of current 

electrocoagulation machines can be understood after 
knowing basic mechanism of these machines.

Fig. 1. Agnikarma Shalaka

Electrocautery: Electrocauterization is a process in 
which a metal probe heated by electric current and heat 
conduction is used to cut, coagulate and desiccate (dry) 
tissues and small bleeders. In this electric current is not 
passed through tissue but electrode heated by alternating 
current is directly applied on target tissue area. (Fig. 2) 
Electrocautery can be used in various minor surgical 
procedures in dermatology, ophthalmology, plastic 
surgery, urology etc.10

Fig. 2. Electrocautery
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Electrosurgery: Electrosurgery uses radio frequency 
(RF) alternating current to heat the tissue. In this, current 
induced intracellular oscillation of ionized molecules 
results in elevation of intracellular temperature. With rise 
in intracellular temperature simultaneous processes of 
tissue desiccation (dehydration) and protein coagulation 
occur (coagulation). If the intracellular temperature 
increases rapidly, the intracellular contents undergo a 
liquid to gas conversion, massive volumetric expansion, 
and resulting explosive vaporization i.e. cutting.

Coagulation is performed with lower average 
power, generating slow heat insufficient for explosive 
vaporization, but producing a thermal coagulum instead.

There are two method of electrosurgery:

1. Monopolar

2. Bipolar procedures.

• In monopolar electrosurgery, a complete electrical 
circuit consists of-

 (a) Electrode

 (b) Patient

 (c) Return Electrode (patient plate)

 (d) Electrosurgical generator [ESU] (fig.3).

With the monopolar technique, the electrical current 
travels from an electrode through the patient until it 
reaches a grounding pad (return electrode) placed in 
proximity on another location on the patient’s skin and 
then the energy returns to the generator. Prolonged or 
repeated application of current to the tissue induces heat 
accumulation and undesired tissue destruction.11

Fig. 3. Electrosurgical unit

• The bipolar technique uses an electrode in the form 
of a forceps (fig.4) that serves as the electrode 
and return electrode, whereby the electrical 
current flows from one tip to the other, with the 

desired tissue positioned between them. The main 
difference between the two is that monopolar uses a 
patient plate to direct the current, while bipolar uses 
opposing electrode points to do the same.12
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Fig. 4. Bipolar Forceps

Fig. 5. Bipolar Clamp

A bipolar clamp (Fig.5) can also be used instead of 
a forceps which can seal the vessels up to diameter of 
7mm. Currently BEIM (Fig.6) machines are making a 
buzz in the market. They are modified form of vessel 
sealer which automatically senses and deliver the energy 
required to seal the tissue and stops itself. So tissue 
charring and lateral heat spread is reduced.

There are various modes in electrosurgical unit like 
fulguration, desiccation, spray etc. according to need of 
procedure.

Fig. 6. BEIM Machine

Infrared coagulation (IRC): It is a non-surgical 
outpatient procedure for the treatment of hemorrhoids. 
IRC involves the use of infrared light as a heat source to 
quickly coagulate, or clot, vessels supplying blood to the 
hemorrhoids (Fig.7). A small probe is used to deliver a 
few short bursts of infrared light to the hemorrhoid. The 
infrared coagulation causes the enlarged hemorrhoidal 
tissue to shrink and recede.13
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Laser: ‘Laser’ is anacronym for Light Amplification 
by Stimulated Emission of Radiation. A laser is a light 
beam that can be focused on a very small area (Fig.8). 
The laser heats the cells in the area being treated until 
they burst.14 Laser increases the temperature of cells and 
it results in denaturation of proteins and collagen that 
leads to coagulation of tissue and it can necrotize cells. 
15 The intense beam of light interacts with tissue and can 
be used to ‘Cut, coagulate or ablate the tissue. The laser-
tissue interaction depends on the type of laser i.e. the 
wavelength of laser. Commonly used surgical lasers are- 
CO2 laser, Nd : YAG laser, Diode laser, Argon laser. 
Depending on purpose and type of laser, various modes 
are used.16

Laser ablation is the process of removing unhealthy 
tissue from a solid (or occasionally liquid) surface 
by irradiating it with a laser beam. At low laser flux, 
the tissue is heated by the absorbed laser energy and 
evaporates. 17 Laser ablation is used in a variety of 
surgical specialties including ophthalmology, general 
surgery, neurosurgery, ENT, dentistry, oral and 
maxillofacial surgery.

In proctology, lasers specially Diode lasers are very 
much useful for In situ coagulation of hemorrhoids in 
which the hemorrhoid is shrunk from within and ablation 
of hemorrhoid in which tissue is destroyed. Fistula tract 
or pilonidal sinus are also ablated using lasers.18 (Fig.9)

In esophageal varices endoscopic laser ablation 
is done. In varicose veins endovascular laser ablation 
(EVLA) is done. In which abnormal veins are heated by 
a laser. The heat kills the walls of the veins and the body 
then naturally absorbs the dead tissue and the abnormal 
veins are destroyed.19

Radio surgery: It is different from electrosurgery or 
electrocautery. The principle of radio surgery involves 
using high-frequency radio waves at 4.0 MHz, delivered 
at low temperature through radiofrequency microfiber 
electrodes; Unlike electrocautery the electrode used in 
radiofrequency surgery remains cold because of the use 
of the very high-frequency current of 4 MHz. (Fig.10)

Coagulation with radiofrequency energy occurs 
through the application of a high-frequency current 
which, when applied to tissue with sufficient current 
intensity, dehydrates the cells and coagulates their 
organic contents. This action is evidently self-limiting, 
because the surface coagulation helps protect the 
underlying tissues.20

Discussion
From above all information it is clear that, working 

principle and source of energy used in above devices are 
different from each other. But some sort of heat directly 
or indirectly is generated in tissues or veins to coagulate 
or ablate it. Agnikarma done by metal shalaka burnout 
the tissue and bleeders and also cause significant damage 
to surrounding stuctures by lateral heat spread. So tissues 
injury is more. In electrocautery, heated metal wire or 
electrode will be less traumatic to tissues but it can stop 
bleeding from small vessels only. In Electrosurgery 
heat generated depends upon tissues resistance which is 
specific and for fraction of seconds thus less violent than 
electrocautery. In high frequency Radiowaves and Lasers 
thermal injury is further minimum. With advancement 
of these technologies easy and sophasticated modes are 
available for heamostasis, coagulation or ablation.

Symptoms of ideal Sira Dagdha i.e. cauterization 
of vein are Krushna Vranata (blackish colouration), 
Stravsannirodh (arrest of bleeding). These are also found 
after achieving hemostasis on bleeding vein. However 
blackish discolouration is due to charring of tissues in 
attempt to achieve complete coagulation. Sound and 
smell of burning the tissue, contraction of tissues are 
also observed in cut-coagulation process by any of the 
devices, which are quite similar to symptoms of ideal 
Tvak and Maans Dagdha.[21] Even in endovenous laser 
ablation and laser haemorrhoidoplasty sound and smell 
of burning of tissue is observed.

Conclusion
The similarity proves, though tissue injury was 

more in conventional agnikarm method for achieving 
hemostasis, fundamental principle of …Dah sankochayet 
sira is still evident in this era. Electrocautery, 
electrosurgery, radiofrequency, infrared coagulation, 
BEIM, Lasers etc. are new advancement in Agnikarma 
with wide range of indications and more sophasticated 
approach.
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Abstract
Background: Cardiovascular risk factors are the major cause of mortality and morbidity. WHO STEPS 
instrument is a standard tool proposed for surveillance of Non-Communicable Diseases (NCD) risk factors. 
The study was aimed to assess risk factors for cardiovascular diseases in the employees of tertiary care 
hospital using WHO STEPS instrument.

Materials and Method: WHO “STEPwise approach to surveillance of non-communicable diseases” 
methodology was used to conduct a cross-sectional survey among 290 employees aged 20-60 years.

Results: The mean age of the study population was 39.05 out of which men constituted 52.06%. There were 
the almost equal proportion of males and females with a slight male preponderance (52.06% vs. 47.93%). 
Family history of hypertension 22.07%, diabetes 20%, history of CVD deaths 10%, current smokers 15.52%, 
alcohol intake 38.28%, tobacco consumption 41.03 %, obese & overweight (≥23 kg/m2) 44.49% were the 
prevalent major cardiovascular risk factors. 3.08% had a >10% risk of developing CVD in next 10 years.

Conclusion: High prevalence of cardiovascular risk factors was seen which can lead to increased morbidity 
and mortality. Regular health checkup camps should be conducted to combat the disease burden and create 
awareness.

Keyword: Cardiovascular Risk, Hospital employee, Tertiary care.

Introduction
Cardiovascular diseases (CVDs) are the number 

one cause of death globally. An estimated 17.7 million 
people died from CVDs in 2015, representing 31% 
of all global deaths. Out of this, 82% are in low- and 
middle-income countries.[1] According to the 2012 
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Global Health Observatory report for India, the age-
standardized mortality rate for CVD was 306.3/100 000 
population.[2] Currently India experience CVD deaths at 
least a decade earlier than their counterparts in countries 
with established market economies (EME).[3] It is 
predicted that by 2020, 2.6 million people will die in 
India due to coronary heart disease constituting 54.1 % 
of all CVD deaths.[3,4] With the current burden of CVD, 
India would lose $237 billion over the period of 10 years 
due to loss of productivity and spending on health care.[5]

Much of this burden is already evident due to the 
increased lifespan and adaptation to the adverse lifestyle 
in urban as well as in semi-urban population. This can 
be attributed to inadequate preventive health behavior 
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among the Indian population. Along with this, lack of 
health awareness and low detection and control rates plays 
a major role.[6] Most of the behavioral risk factors such 
as poor nutrition, stress, physical inactivity, smoking, 
and alcohol consumption are potentially modifiable and 
preventable, cessation of which have been shown to 
reduce the risk of cardiovascular disease.[7-9]

Nowadays, health promotion and preventive 
health activities are increasingly being carried out in 
workplaces. These have dual benefits as they not only 
help to prevent occupational diseases but also helps in 
assessing and improving worker’s overall health.[10,11] 
Such types of initiatives create conducive environments 
for motivating people to adopt and sustain healthy 
behaviour. Such initiatives for health promotion have 
been proposed by the World Health Organization for 
improving the population health. One of the components 
of this approach is to conduct risk factor surveillance.[12]

Tertiary care hospitals with adequate healthcare 
infrastructure are ideal settings for initiating these 
preventive and promotional activities and various 
studies have already been conducted so far in employees 
of urban setups.[6,13,14] On the similar ground we planned 
this study to assessed risk factors for cardiovascular 
diseases amongst the employees of rural tertiary care 
hospitals using the WHO STEPS approach (STEPs 1, 2 
and 3) to understand the prevalence of risk factors and 
risk factor profiling.

Material and Method
A cross-sectional study was conducted in the 290 

employees at Acharya Vinobha Bhave Rural Hospital 
(AVBRH), Sawangi (M), Maharashtra during a period 
of 2018 to 2020. Written informed consent was taken 
from all employees prior to their enrollment. The study 
was approved by the Institutional Ethics Committee. 
All the employees of both gender of 18 to 60 years of 
age, in administrative and non-administrative positions 
like electricians, plumbers, carpenters, typists, clerks, 
computer operators, engineers, civil contractors, 
ground staff, public relation officers and willing to give 
informed consent were included in the study. Medical 
and paramedical employees and those who were not 
willing to give consent were excluded from the study.

Participants of the study were approached 
individually and the purpose and conduct of the study 
was explained to them. The data for the study was 
collected using the adapted STEPS instrument.[15] STEPS 

instrument is a standard tool proposed by WHO for 
surveillance of non-communicable diseases (NCD) risk 
factors. It consisted of 3 steps. STEP 1 (Questionnaire) 
involved the implementation of a validated questionnaire 
that is suitably modified for the easy understanding of the 
subjects. It seeks information on core socio-demographic 
information (education, occupation, and income); core 
behavioral measures (self-reported tobacco use, alcohol 
intake, diet, and physical activity). STEP 2 (Physical 
measurements) involved the recording of blood pressure, 
heart rate and anthropometric measurements like height, 
weight, hip, and waist circumference as per standard 
protocols. STEP 3 (Biochemical measurements) involved 
biochemical measurements such as blood glucose, blood 
lipids, urinary sodium and creatinine, triglycerides and 
HDL cholesterol levels.

Data were collected using “Cardiovascular Disease 
Risk Factor Surveillance Questionnaire” which 
consisted of four sections (i) Demographic information 
section (ii) behavioral measurement section (iii) physical 
measurement section and (iv) biochemical measurement 
section.

To complete STEP 1 participants were interviewed 
as per the questionnaire and the data was entered in 
the data sheet. The subjects were interviewed under 
adequate privacy. To complete STEP 2, anthropometric 
and clinical measurements were taken. All the 
equipment (like weighing machine, electronic blood 
pressure machine) used for measurements were 
calibrated. Weight was measured (to the nearest 0.5 kg) 
with the participants standing motionless on a bathroom 
weighing scale without shoes or any heavy outer 
garments, and weight equally distributed over each leg. 
Height, waist circumference and hip circumference were 
measured (to the nearest 0.1 cm) using a standard non-
elastic tape. Height was measured with the participant 
standing erect against a wall, without shoes, and the 
head looking straight. To measure waist circumference 
participant was asked to stand with the arms by the sides 
and to breathe out normally. Standing to the side of the 
participant, the inferior margin (lowest point) of the 
last rib and the crest of the ileum (top of the hip bone) 
was located and marked with a fine pen. The midpoint 
between the two was marked and measurement for 
waist circumference was then taken at the level of this 
midpoint. Hip circumference was measured around the 
maximum circumference of the hips. Clinical parameters 
like sitting blood pressure were measured using an 
electronic blood pressure machine (to the nearest 1 mm 



Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4  6261

Hg). Two readings were taken at an interval of 10 min. 
If the difference between the two readings was more 
than 10 mmHg, a third reading of BP was also recorded. 
The mean of 2 (or 3) readings was taken as the final 
measurement.

To complete STEP 3 date and time was fixed 
with the participant as per his/her convenience for 
biochemical investigations. Blood and urine samples 
were collected and sent to a central laboratory for further 
investigations. Urinary sodium and creatinine were 
analysed in XD Electrolyte Analyser and blood glucose, 
lipids, triglycerides and HDL cholesterol levels were 
analysed using RX Daytona and RX Imola.

Risk factor profiling of the individuals above 40 years 
of age was done using WHO/ISH risk prediction chart. 
(Figure 1) WHO/ISH risk prediction charts indicate 
10-year risk of a fatal or non-fatal major cardiovascular 
event (myocardial infarction or stroke), according to 
age, gender, blood pressure, smoking status, total blood 
cholesterol, and presence or absence of diabetes mellitus. 
The charts provide approximate estimates of CVD risk 
in people who do not have established coronary heart 
disease, stroke, or other atherosclerotic diseases. [14, 16]

Statistics: Statistical analysis was performed using 
the IBM SPSS statistics version 17.0. Quantitative 
data was expressed in Mean and Standard deviation 
and qualitative data was expressed in number and 
percentage. Chi-square test and Fisher’s exact test were 
used to analyse qualitative data. The p values <0.05 were 
considered as statistically significant.

Results
Total of 290 employees participated in the survey 

and completed all the three steps of STEPS program.

Demographics: Mean age of the participants in our 
study was 40.08 ± 8.94 years (range 20-60 years), with a 
maximum number of participants in the age group of 30 
to 50 years. 52.07% were male and 47.93% were female. 
Most of the participants had completed secondary 
school (37.59%) or high school (31.03%). 76.55% of 
participants were married. Detailed demographics are 
given in Table 1.

Prevalence of major cardiovascular risk factors:

Behavioural measurements: 15.52% of 
participants had a habit of regular smoking, 41.03% had 
a habit of tobacco chewing and 38.28% had a habit of 

alcohol consumption. All these habits were observed 
in male participants of the study. Only one female 
participant had a habit of chewing tobacco (Table 2).

There was an inadequate intake of fruits and 
vegetables in the diet. 22.76% did not eat fruits at all in 
a week while 3.45% of the subjects ate it on all days. On 
an average, participants consumed fruits for 1.52±1.48 
days and vegetables for 6.43±0.79 days. 13.79% 
participants reported that they took extra helpings of salt 
in their meals.

56.12% women participants in the study were 
physically inactive as compared to 37.75% of male 
participants. A family history of; hypertension 
was present in 22.07%, diabetes mellitus in 20%, 
hypercholesterolemia in 2.41%, and CVD in 10%. 
7.59% of the participants were already a known case 
of hypertension, 1.72 % was known case of diabetes, 
6.55% were known case of hyperlipidemia and 2.41% 
were known cases of cardiovascular diseases (Table 2).

Physical measurements: On blood pressure 
measurement, 16% of the studied participants were 
found to be hypertensive and 30% to be pre-hypertensive 
with a slight preponderance in male participants (Table 
3). BMI measurements show that 26.20% of participants 
were obese with BMI ≥25 kg/m2, 18.28% were 
overweight with BMI of 23-24.9 kg/m2 and 8.97% were 
underweight with BMI of <18.5 kg/m2. Central Obesity 
was noted in 62% males and 58% of females. The range 
and mean of various bio-physiologic parameters were as 
elaborated in Table 4.

The mean body mass indices of both males and 
females were greater than 25 (the cut-off limit for 
obesity as per Indian guidelines). The mean waist 
circumference and mean waist-hip ratio in both male 
and female groups, i.e. 96.3 cm and 1.0 respectively in 
males, and 89.2 cm and 0.9 respectively in females, were 
greater than the cut-off limits for abdominal obesity as 
per Indian guidelines.

The mean height, weight, waist circumference and 
waist hip ratio in both male and female are 66.10 ± 3.40, 
65.68 ± 11.52, 87.02 ± 10.93, 0.92±0.05 and 62.13 ± 
2.92, 55.96 ± 9.64, 82.09 ± 9.65, 0.86±0.05 respectively 
(Table 5).

Biochemical measurements: Biochemical 
measurements demonstrated that blood glucose, total 
cholesterol, serum sodium, serum creatinine and 
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triglycerides were within normal limits for both male 
and females except for HDL cholesterol which were 
lower for both male and female (Table 5).

Risk Profiling: CVD risk was assessed by using 
WHO risk assessment chart in 48.9% participants 
who were above 40 years of age. Accordingly, it was 
observed that 95% of participants had CVD risk below 
10%, 2.81% had CVD risk of 10 to 20% while only 2% 
participants had risk level above 20% (Table 6).

Table 1: Demographic characteristics of the study subjects

Demographic characteristics Males n(%) Females n(%) Total n(%)

Age group (years)

20-29 31(20.53%) 15(10.79%) 46(15.86%)

30-39 53(35.10%) 48(34.53%) 101(34.83%)

40-49 52(34.44%) 50(35.97%) 102(35.17%)

50-59 15(9.93%) 26(18.71%) 41(14.14%)

≥60 0(0%) 0(0%) 0(0%)

151 (52.06%) 139 (47.93) 290 (100%)

Educational Qualification

Illiterate 0(0%) 14(10.07%) 14(4.83%)

Primary school 1(0.66%) 14(10.07%) 15(5.17%)

Secondary school 47(31.13%) 62(44.60%) 109 (37.59%)

High school 70(46.36%) 20(14.39%) 90 (31.03%)

College 22(14.57%) 15(10.79%) 37 (12.76%)

Post-graduation 11(7.28%) 14(10.07%) 25 (8.62%)

Religion

Hindu 127(84.10%) 105(75.54%) 232(80%)

Other 24(15.89%) 34(24.46%) 58(20%)

Marital status

Married 118(76.15%) 104(74.82%) 222(76.55%)

Separated/Divorced/widowed/unmarried 33(21.85%) 35(25.17) 68 (23.44%)

Table 2: Prevalence of major cardiovascular risk factors and morbidities

Risk factor Males n (%) Females n(%) Total n(%)

Smoking 45(29.80%) 0(0.00%) 45(15.52%)

Chewing Tobacco 118(78.15%) 1(0.72%) 119(41.03%)

Alcohol 111(73.51%) 0(0.00%) 111(38.28%)

Physical Inactivity 57(37.75%) 78(56.12%) 135(46.55%)

Family history of Hypertension 39(25.83%) 25(17.99%) 64(22.07%)

Family history of diabetes mellitus 29(19.21%) 29(20.86%) 58(20.00%)

Family history of Cholesterol 4(2.65%) 3(2.16%) 7(2.41%)

Family history of CVD deaths 18(11.92%) 11(7.91%) 29(10.00%)

K/c/o hypertension 14(9.27%) 8(5.76%) 22(7.59%)

K/c/o diabetes 2(1.32%) 3(2.16%) 5(1.72%)

K/c/o Cholesterol 14(9.27%) 5(3.60%) 19(6.55%)

K/c/o CVD 5(3.31%) 2(1.44%) 7(2.41%)



Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4  6263

Table 3: Blood pressure of the study subjects

Blood Pressure (mmHg) Males n(%) Females n(%) Total n(%)

Normal 69(45.70%) 88(63.31%) 157(54.14%)

Pre-Hypertension 60(39.74%) 27(19.42%) 87(30%)

Grade I 10(6.62%) 14(10.07%) 24(8.28%)

Grade II 8(5.30%) 6(4.32%) 14(4.83%)

Grade III 4(2.65%) 4(2.88%) 8(2.76%)

Table 4: BMI and central obesity of subjects

BMI (kg/m2) Males n(%) Females n(%) Total n(%)

Underweight (<18.5) 9(5.96%) 17(12.23%) 26(8.97%)

Normal (18.5-22.9) 71(47.02%) 64(46.04%) 135(46.55%)

Overweight (23-24.9) 23(15.23%) 30(21.58%) 53(18.28%)

Obese (≥25) 48(31.79%) 28(20.14%) 76(26.20%)

Total 151 (52.06%) 139 (47.93%) 290 (100%)

Central Obesity (using W-H ratio) 93(61.59%) 80(57.55%) 173(59.66%)

Table 5: Physical and biochemical measurements of subjects

Parameters Males (mean ± SD) Females (mean ± SD) Total (mean ± SD)

Physical measurement

Systolic BP (mmHg) 123.52 ±13.54 121.92 ±14.53 122.76 ± 14.02

Diastolic BP (mmHg) 82.95 ± 10.97 79.39 ±10.64 81.24 ± 10.94

Height (Inches) 62.13 ± 2.92 62.13 ± 2.92 64.20 ± 3.74

Weight (kg) 65.68 ± 11.52 55.96 ± 9.64 61.02 ± 11.70

Waist Circumference (cm) 87.02 ± 10.93 82.09 ± 9.65 84.66 ± 10.61

Hip Circumference (cm) 94.64 ± 10.44 95.16 ±10.21 94.89 ± 10.32

Heart Rate (bpm) 78.79 ± 12.42 80.71 ± 12.00 79.71 ± 12.24

Biochemical Measurements

Random Blood glucose (mg/dl) 108.47 ± 22.09 113.88 ± 36.68 111.07 ± 30.05

Total cholesterol (mg/dl) 169.75 ± 28.88 173.55 ± 32.34 171.57 ± 30.59

Serum sodium (mmol/l) 141.26 ± 2.83 141.39 ± 3.40 141.33 ±3.11

Serum creatinine (mg/dl) 0.97 ± 0.15 0.89 ± 0.15 0.93 ± 0.15

Triglycerides (mg/dl) 148.02 ± 62.81 147.06 ± 68.67 147.56 ± 65.57

HDL Cholesterol (mg/dl) 35.74 ± 5.21 37.40 ± 5.97 36.53 ± 5.64

Table 6: 10-year risk of cardiovascular disease according to WHO/ISH risk prediction chart

Risk Level (% risk) n(%)

<10% 135(95.07%)

10 to <20% 4 (2.81%)

20 to <30% 1 (0.7%)

30 to <40% 1 (0.7%)

≥40 1(0.7%)

Total 142 (100%)
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Discussion
This cross-sectional survey was planned to study 

the prevalence of cardiovascular risk factors and to 
study the health practices among the administrative and 
non-administrative employees of the tertiary care rural 
hospital. These employees were chosen for the study as 
they constitute the least health-conscious population in a 
hospital set up in spite of having proximity to health care 
facilities, health care programs and even to healthcare 
professionals.

The survey revealed the prevalence of various CVD 
risk factors in the study population which comparatively 
belongs to the young age group. Nearly 30% of male 
in our study were smokers and 74% were consuming 
alcohol. This prevalence was higher compared to other 
studies conducted in a similar hospital setting.[11,12] 
Tobacco chewing was found to be a very common 
practice among the study participants with nearly 80% 
male chewing it on a regular basis. This can be attributed 
to the customary habit of people of this part of India.

A higher number of women were physically inactive 
as compared to men. This may be because they were 
more involved in table jobs. Prevalence of overweight 
and obesity including abdominal obesity were observed 
in 18 to 26% of our participants. Though these levels 
were lower as compared to other similar studies,[11, 

12] some studies done in Asians had observed a higher 
susceptibility to cardiovascular risk factors at lower 
BMIs.[17] Only 7.59% of the participants knew that they 
were hypertensive and only 20% knows that they had 
a family history of hypertension and diabetes. On the 
measurement of their blood pressure during the study, 
30% of the study participants were found to be pre-
hypertensive and 16% as hypertensives. Surprisingly, 
they all were unaware of this fact before participation 
in the study. Blood sugar levels, total cholesterol, and 
triglyceride levels were found to be in normal range on 
measurement, but mean HDL levels were found to be 
below 40 mg/dl in the study participants which indicates 
increase risk of CVD in them. Findings of our study were 
comparable to similar cross-sectional studies conducted 
in other hospital set-ups.[15, 16]

Risk profiling done in our participants shows 
that 95% belongs to the low-risk group and only 5% 
participants had >10% risk of developing cardiovascular 
diseases in the next 10 years. But as our study population 
is very small, 5% participants with >10% risk becomes an 

alarming finding. Low risk does not really mean that these 
participants would not develop the disease in near future 
and hence preventive and conservative management 
focusing on lifestyle and dietary modifications should be 
advised to all irrespective of the severity of the risk18.

This study helped us to understand the knowledge 
and attitudes of the employees towards cardiovascular 
diseases and their implementation of preventive health 
behavior. Findings suggest that our participants, who 
are employees in a hospital-setups constitutes the least 
health-conscious population. They were not concern 
about the regular check-ups and screening programs 
which can help them in the early detection and initiation 
of steps to curb the morbidity and mortality related to 
CVDs.

Necessary steps have to be initiated to increase 
awareness among the employees by implementing low-
cost programs at workplaces. Regular check-up camps 
need to be organized for employees as part of hospital 
policy. Health check-up in these camps can reveal the risk 
factors, management of which help lowering the risk of 
cardiovascular diseases. Routine medical appointments 
should strictly include measurements of body weight 
and blood pressure which can help in early detection 
of risk factors of CVDs. Also, policy measures that 
restrict chewing and smoking of tobacco at work should 
be implemented. Employees should be encouraged to 
involve more in physical activity and to have a balanced 
and nutritious diet. Health education programs should be 
implemented to increase awareness of healthy lifestyle. 
As workplaces can serve as an effective environment 
for conducting similar studies and spreading awareness 
such studies should be planned in more numbers. This 
can help in bringing down the morbidity and mortality 
rates of CVDs by early detection of risk factors.

The study has few limitations; the study subjects 
were employees, so they were not aged above 60 years. 
Sample size was small (n=290) and hospital based hence 
it does not represent the general population. This was a 
cross sectional survey, data collected here is only useful 
for characterizing the prevalence of a risk factor in a 
study population and is not able to infer any causation.
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Abstract
Background: Clonidine is an alpha-2 adrenergic agonist with various actions, one of which enhances the 
effectiveness of local anaesthetics. For patients undergoing lower abdominal surgery, we examined the effect 
of adding intrathecal clonidine to hyperbaric bupivacaine on postoperative pain relief and side effects, if any.

Aim: To assess the efficacy of intrathecal clonidine along with hyperbaric Bupivacaine in patients undergoing 
lower abdominal surgeries.

Method: It was a retrospective study carried out under spinal anaesthesia on 80 patients undergoing lower 
abdominal surgery. The research population was assigned randomly to two groups; group B- received 15 mg 
bupivacaine+ 0.4mi Normal Saline and group C received 15 mg bupivacaine + 60mcg clonidine.

Results: Addition of 60mcgs of intrathecal clonidine to 0.5% hyperbaric bupivacaine significantly prolonged 
the duration of motor & sensory blockade along with the duration of effective postoperative analgesia. The 
demand for rescue analgesic was earlier in group B as compared to group C. Both groups were matched for 
the side-effects like hypotension, bradycardia, nausea, vomiting, and shivering.

Keywords: Spinal Anaesthesia, Clonidine, Lower Abdominal Surgeries, Post-op Analgesia.

Introduction
Neuraxial blockage is more preferred mode of 

anaesthesia for lower abdominal surgeries. It has gained 
prominence since the introduction of spinal anaesthesia 
by “August bier” in 1898 due to its ease, minimal 
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implementation ability, optimal operating environment, 
reduced risk of aspiration, low intraoperative blood 
loss, prolonged postoperative analgesia and minimal 
postoperative morbidity. Thus it was mostly used in sub-
umbilical surgeries such as orthopedic lower extremity, 
arthroscopic, lower abdominal surgery1. Sub-arachnoid 
block (SAB) is one of the earliest known types of regional 
anaesthetic techniques.2 This technique, however, 
suffered a significant setback shortly after it was 
described,3 is now commonly used by anaesthetists4 and 
clonidine has been introduced with newer hopes. Amide 
local anaesthetic, hyperbaric bupivacaine is most widely 
used for spinal anaesthesia. A small dose of hyperbaric 
bupivacaine produces a short lasting spinal anaesthesia, 
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which may be clinically useful in ambulatory surgical 
procedures5.

One drawback with spinal anaesthesia using 
bupivacaine alone is the relatively short duration of 
action, which means the postoperative period required 
early analgesic intervention. Potentiation of the effect of 
subarachnoid block and prolongation of postoperative 
analgesia can be achieved by using adjuvants to local 
anaesthetic agents such as Midazolam, Ketamine, 
Phenylephrine, Neostigmine, Clonidine, and Opioids.6-12 
out of which opiods are the most popular one’s. 
Nevertheless, addition of opioids as adjuvant to local 
anaesthetic agent is associated with side effects13 such 
as nausea, vomiting, pruritus, urinary retention, herpes 
labialis activation, and respiratory depression which 
directed the research in favour of non-opioid adjuvant 
and resulted in the introduction of clonidine as adjuvant 
to local anaesthetic agent.

Clonidine Hydrochloride is an imidazoline 
derivative with á2- adrenergic agonistic activity with 
a selectivity ratio of 200:1 in favour of á2 receptors. 
Intrathecal clonidine is demonstrated to potentiate the 
effect of subarachnoid block as well as reducing the local 
anaesthetic agent requirement.14 Intrathecal clonidine 
also offers prolonged postoperative analgesia,15,16 
reduced shivering associated with subarachnoid block, 
and is devoid of side effects associated with intrathecal 
opioids. This research was therefore conducted to 
determine the degree of postoperative analgesia in 
patients undergoing lower abdominal surgery by 
intrathecal clonidine admixed with bupivacaine 
compared to bupivacaine alone.

Materials and Method

A cross sectional, prospective, observational study 
was conducted in the department of Anaesthesiology 
at Datta Meghe Medical College, Shalinitai Meghe 
Hospital and Research Centre, (DMIMS), Hingna 
Nagpur, in collaboration with Jawaharlal Nehru Medical 
College, Datta Meghe Institute of Medical Sciences, 
Sawangi Meghe, Wardha, Maharashtra after obtaining 
permission from the Institutional Ethical Committee and 
written informed consent.

The study was carried out in the department of 
Anaesthesiology, Shalinitai Meghe Hospital and 
Research Centre Annexed to, DMMC, Wanadongari, 
Nagpur. Eighty patients with ASA physical status I 
or II in the 20-60 year age range, scheduled for lower 

abdominal surgery under spinal anaesthesia, have been 
enrolled in the study. Exclusion requirements included 
rejection of patients, age less than 20 years and older 
than 60, any contraindication to spinal anaesthesia or 
any patient with history of allergy to local anaesthetics. 
Patients were assigned randomly to two groups of 40 
each to obtain either 15 mg of Bupivacaine (H) + 60mcg 
of clonidine (measured with insulin syringe) (group C) 
and 15 mg of Bupivacaine (H) + 0.4ml of regular saline 
in (group B). All of the research drugs were intrathecally 
added, and the total amount of administered agents was 
3.4 ml. Preloading was performed with 10–15 ml/kg 
of ringer lactate. Monitoring parameters such as heart 
rate, ECG, oxygen saturation, and blood pressure were 
recorded. Under all aseptic precautions, subarachnoid 
block was given with 25 gauge Quinckie needle in L3-L4 
space in sitting position and depending upon the groups, 
either 60 mcg clonidine or 0.4ml normal saline admixed 
with 3.0ml of 0.5% hyperbaric bupivacaine resulting in 
total volume of 3.4ml.

The primary outcome of this randomized 
observational study is to determine the time required for 
the first analgesic supplement and total analgesic intake 
post-operatively in the first 24 hours.

The secondary findings included the assessment of 
sensory block onset time, onset of motor block, duration 
of blockade, hemodynamic variables, the incidence of 
hypotension, mephentermine requirements, bradycardia, 
and adverse events such as and postoperative nausea, 
vomiting and shivering. Sensory and motor block was 
monitored every 5 mins for first 15 mins. Pinprick 
method was used to check the sensory block. The 
motor block was measured according to the modified 
Bromage scale: Bromage 0: Patients able to move hip, 
knee, and ankle, Bromage 1: Patients unable to move 
hip but able to move the knee and ankle, Bromage 2: 
Patient unable to move hip and knee but able to move 
the ankle, Bromage 3: Patient unable to move hip, knee, 
and ankle.(17) The onset of sensory block was taken 
from the time of intrathecal injection untill loss of pin 
prick sensation at T10. Sensory block length was taken 
as time from maximum height of block till regression 
to Level 1. The onset of motor block was described 
as time from intrathecal injection to motor blockade 
Level 2 in Bromage scale. Duration of motor blockage 
was taken as time from intrathecal injection untill no 
motor weakness (Bromage 0). Analgesia duration 
was described as time from intrathecal injection till 
administration of first rescue analgesic. The pain score 
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was measured postoperatively by using VAS between 
0 and 10 (0 = no pain, 10 = extreme pain).(18) Injection 
diclofenac (75mg) was intramuscularly administered 
as rescue analgesic when VAS was >5. The time when 
the first dose of rescue analgesic was administered was 
noted. Data analysis was performed and analyzed using 
statistical package for social sciences (SPSS version 

17.0) and GraphPad Prism 5.0 and p<0.05 is known as 
the degree of significance (p<0.05).

Observations And Results
Both groups were comparable in terms of 

demographic data, hemodynamic parameters. The 
observations are recorded in following tables:

Table 1: Comparison of initial block features in both categories

Initial Block Characteristics Group C (n=40) Group B (n=40) t-value p-value

OSB(sec) 87.75±14.40 96.25±16.66 2.440 <0.0169, S

DSB (min) 340±28.69 250.62±30.98 -13.388 <0.0001, HS

OMB(sec) 110.75±23.46 122.25±18.04 2.458 0.0162, S

DMB(min) 262±27.36 219.12±28.34 -6.885 <0.0001, HS

T2SR(min) 156.50±20.45 110.9±23.75 -9.202 <0.0001, HS

TDA(min) 270.75±29.71 222.87±32.38 -6.891 <0.001,S

Statistically significant difference was observed in total duration of analgesia between both groups. In group C it 
was 234.75±29.71 (min) while in group B it was 170.87±32.38 (min), (p value 0.000,S).

Table 2: Comparison of Time for First Rescue Analgesia in both the groups

Group N Mean Std. Deviation Std. Error Mean t-value p-value

Group C 40 357.00 54.26 8.57 9.19 0.000
S,p<0.05Group B 40 259.50 39.35 6.22

The above table and graph show the mean time 
required for rescue analgesia in both groups. Mean 
time for rescue analgesia in clonidine group was 357.00 

minutes which was significantly higher compared to 
plain Bupivacaine group which was 259.00 minutes 
(p-value>0.05, NS).

Table 3: Total number of rescue analgesic in both the groups

Clonidine (Mean) Plain Bupivacaine (Mean) t-value

Mean 1.5 2.15 2.51
p=0.045

S, p<0.05SD 0.64 0.23

The above table and graph shows the mean number 
of rescue analgesics that were required in both the groups. 
In clonidine group mean no of rescue analgesics that 
were required were 1.5 and in plain Bupivacaine group 

mean number of rescue analgesics that were required 
were 2.15. The difference was statistically significant. (p 
value 0.045, <0.05, S).
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Table 4: Comparison of side effects in both the groups

Complications
Clonidine Plain Bupivacaine

value-2א
No % No %

Bradycardia 12 30 3 7.5
15.72

P<0.0001,S

Hypotension 4 10 2 5
0.68

P=0.40,NS

Nausea/Vomiting 0 0 5 12.5
13.90

P=0.0002,S

Shivering 0 0 12 30
12.77

P=0.0007,S

The above table and graph shows the incidence of side 
effects that were observed in both groups. 30% patients 
in clonidine group had bradycardia while only 7.5% 
patients in plain Bupivacaine group had bradycardia. 
The difference was significant (p-value <0.05, S). 10% 
patients in clonidine group had hypotension while only 
5% patients in plain Bupivacaine group had hypotension. 
The difference was non-significant (p-value 0.40, NS). 
None of the patients in clonidine group suffered from 
shivering while 30% patients in plain Bupivacaine group 
had shivering. Difference was statistically significant 
(p-value 0.0007, S). None of the patients in clonidine 
group suffered from nausea and vomiting while 12.5% 
patients in plain Bupivacaine group had nausea and 
vomiting. Difference was statistically significant 
(p-value 0.0002, S).

Discussion
Clonidine is an α2-agonist that block the conduction 

of Aδ and C fibers, thus prolonging the local anaesthetic 
action. It stimulates the postsynaptic α2-receptors 
in substantia gelatinosa of spinal cord when used 
intrathecally and induces analgesia15,19. Roh et al.,20 
recently indicated that its ability to modulate spinal 
cord N-methyl-D-aspartate receptor activation through 
the suppression of NR1 phosphorylation is one of 
the mechanisms for enhanced intrathecal clonidine 
administration in a rat model of neuropathic pain.

Our observational research results highlight some 
main findings. First, the administration of intrathecal 
clonidine was associated with an increase in postoperative 
analgesia, as demonstrated by the significant decrease in 
rescue analgesic intake of Inj diclofenac 75 mg IM in 
24 hours and the extension of time to the first analgesic 

application. Tuijl et al21 observed the total duration of 
analgesia up to 120mins by using 75 μgs of clonidine 
in their study while in our research we found that it 
was 270.75±29.71mins. The mean time in the clonidine 
group for two segment regression (T2SR) was also 
156.50 minutes, while in the control group it was 110.9 
minutes. This was in line with Rajan et al’s analysis 
where similar results were found as T2SR was 137.00 ± 
10.42.22 in the clonidine group.

Second result that should be noted is that the length 
of both the sensory block and the motor block is clearly 
enhanced by intrathecal clonidine. The mean length 
of sensory and motor block with clonidine group was 
340±28.69 minutes and 262±27.36 minutes respectively, 
and 250.62±30.98 minutes and 219.12±28.34 minutes in 
simple Bupivacaine group. The disparity was extremely 
statistically significant. This result is also consistent 
with previous studies.(11),(23),(24) The mechanism of 
sensory block potentiation induced by clonidine in 
spinal anesthesia is stated to be based on the action of 
presynaptic (decrease in transmitter release) and post-
synaptic (increase in hyperpolarisation)25,26 Bhure et 
al. demonstrated that adding clonidine, morphine, and 
midazolam to bupivacaine substantially enhances the 
onset and length of sensory and motor block with greater 
hemodynamic control, prolongs the length of surgical 
analgesia and successful post-op anaesthesia, and 
decreases the intake of systemic analgesics compared to 
bupivacaine alone. They concluded that clonidine is an 
excellent addition to bupivacaine in spinal anaesthesia 
and offers extended analgesic time with no deleterious 
effects on mother and baby when used in the delivery of 
cesarean section27.
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Third result that we found was that in the plain 
Bupivacaine group the mean time for rescue analgesia 
was 259 minutes while in the clonidine group it was 357 
minutes. Rescue analgesic was issued at a score of 5 and 
more than 5 in the VAS.

Fourth thing we found was linked to intrathecal 
clonidine-induced side effects. We found in our analysis 
that systemic side effects such as bradycardia and 
hypotension were more in the clonidine group relative 
to the plain Bupivacaine group. Although bradycardia 
was more important than hypotension in the clonidine 
population, there is no other obvious explanation 
available except for the sympatholytic action of clonidine 
and profound analgesia which also reduces sympathetic 
function. Sethi et al.15 and Shah et al.16 reported very 
little occurrence of hypotension and bradycardia using 1 
mcg/kg of intrathecal clonidine in non-obstetric surgery.

One major side effect that we observed in our 
study was shivering which is common during spinal 
anaesthesia. It is observed that around 30% patient 
under regional anaesthesia develop shivering either intra 
or post operatively28. Surgery and anaesthesia induce 
shivering as a compensatory mechanism due to thermal 
dysregulation, which is exacerbated by spinal anaesthesia 
vasodilatation that redistributes core body heat. We 
also found in our sample that the number of patients 
complaining of shivering in the simple Bupivacaine 
group was significantly high compared to the clonidine 
group29. Few studies also reflected on anaesthetics used 

lower abdominal surgeries 30-32.

Conclusion
We concluded by this that intrathecal clonidine 

60 mcg with bupivacaine prolonged intraoperative 
anaesthesia and postoperative period for first analgesic 
request compared to plain Bupivacaine, as well as 
postoperatively less total analgesic intake in the first 24 
hr in clonidine community.

Limitation of the study:

Need to study a larger sample size

The side effects like bradycardia & hypotension 
need more e attention & need to be evaluated more

Ethical Clearance: Taken from institutional ethics 
committee.
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Abstract
Background: The deadly COVID 19 has brought the life to a standstill in many parts of the world. The 
uncertainties in lives of people are increasing along with the spread and increasing death tolls due to disease. 
College students, the predominant youth are maximally affected by this crucial stage. Aim:The current study 
aims at assessing the psychosocial impact of lock down among the college students.

Study Design: Online survey.

Study Population: College students in the age group of 17 to 25 years both male and females.

Sample Size: 337.

Material: Psychosocial Impact Scale for students developed by investigators (r=0.85).

Results: The mean age of the students is 19.93+1.14. 96.4% students were living with their parents 
during the period of lock down. 36% experienced borderline negative impact and 20.17% reported mild to 
moderate negative impact of lockdown in just 15 days of lock down period. Most surprisingly despite being 
with parents; 20.18% had been out on roads during lock down, 1.48 for their job, 36.80% for purchasing 
medicines, 39.17% for grocery and vegetables, 4.75% to meet their friends, 2.37% to attend a funeral, 2.97% 
attended family function, 9.50% to complete their academic assignments, 13.65% to refresh themselves, 
12.76%to help neighbour/relatives.

Conclusion: Lockdown has adversely affected the psychosocial status of the college students. While 
equipping for any disaster, a nation will have to find out strategies for rebuilding mental strength of its 
people after the disaster is over so as to enhance the return to normal functioning.

Keywords: Psychosocial impact, Lock down, students.

Introduction
The COVID 19 spread compelled many countries 

to impose complete lockdown. Naturally the schools 
and colleges stopped functioning. Youth are the topmost 
priority of any country. India was not exception either. 
Since 16th march 2020 all the colleges in Nagpur are 
closed down. It is in the months of January to April the 
colleges, schools and students also take their studies 
seriously. The portion completion targets, preliminary 

examination and working on formative assessments, 
completion of assignment are geared up at both ends; 
the students and the teachers; during this period. The 
investigators, both being from the field of mental health 
and academicians were contacted by parent of many 
student and students themselves expressing worries and 
concerns about their studies and examinations. Some 
expressed concerns regarding teaching of portion to be 
covered while some others thought that they will not be 
able to cope up with studies of their own through self-
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study. On the other hand, the institutes also anticipated 
the needs of students and were thinking and planning 
on terms of completing the portion for all the students 
through sharing the study material and online lectures 
wherever possible. It was challenging as many students 
did not have android phones or PCs to attend interactive 
lectures online. Some others who had necessary phones 
but the internet facility was not available in their areas. 
Apart from these technological hurdles, many were not 
techno-savvy enough to handle the interactive lectures 
virtually. Thus one can say it is chaos in education front 
in many cities marked with red zone for corona infection 
including Nagpur1.

Material and Method
Aim of the study: The study aims at assessing the 

level of psychosocial impact of lock down on the college 
students.

Objectives of the study: The objectives of the 
study are

1. To identify the reasons for breaking the lock down 
by students.

2. To assess the nature and extent of psychosocial 
impact of lock down among the college students.

Study setting: The study was conducted in Nagpur 
city of Maharashtra state which was declared as red 
zone for Corona infection. The students were from all 
the disciplines of study.

Study design: Online survey with the Google form 
of questionnaire

Study population: College students from all 
disciplines of study in the age group of 17 to 25 years 
both male and females were included in the study.

Study duration: From 6th April to 9th April 2020 
(Initial respondents are included)

Sample size: 337

Tool for data Collection: Investigator prepared 
psychosocial impact of lock down scale. The tool 
had three parts. The Part I caters to the demographic 
information of the students and includes, age, residence, 
course of study, year of study, types of family, number of 

family members, during lock down living with, etc. Part 
II of the tool evaluated the reasons for breaking the lock 
down and number of times the lock down was broken by 
the student in past 15 days. The Part III of the tool was a 
self-rating scale with 30 statements for which response 
was elicited on 5 point scale. The response was to be 
graded based on how often the student felt that way in 
last 15 days. Higher the response higher was the impact. 
Each item had minimum score of 0 and maximum 
score of 4. The responses ranged from minimum 0 to 
maximum 120. The response scores were categorized 
into five categories of reactive depression. The score 
range of 0 – 20 was considered as normal response to 
the event of lock down. 21 – 40 score was considered as 
borderline negative impact. Scores between 41 – 70 was 
treated as mild negative impact, 71 – 100 was put into 
moderate negative impact category and scores between 
101- 120 were put into severe negative impact category.

Method of data collection: The students were 
contacted through their functional emails and students 
Whatsapp groups. The link of the Google form was 
shared with the students. The participation in the survey 
was purely on voluntary basis. The investigators were 
accessible through phone for clearing the doubts of the 
students. Only the initial respondents are included who 
responded within 72 hours of sharing the forms. The 
self-report forms were shared with the students after 15 
days complete lockdown on 6th April 2020.

Plan for Data Analysis: The collected data was 
coded and analysed based on the objectives of the 
study. Descriptive statistics of mean, standard deviation, 
frequency percentage was used to describe the students 
according to their responses to different items on the 
scale.

Results
The observation and analysis section deals with the 

description of the study participants according to their 
demographic information, behaviour during lockdown 
in terms of number of times going out of the house and 
the reasons for it, and the depression level is assessed. 
Further analysis of association of depression levels with 
demographic characteristics is also done to identify 
the predictors of depression among the demographic 
characteristics.
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Table 1: General Information of study participants

S.N. Demographic Characteristics Category Frequency Percentage

1 Age

17 2 0.6

18 25 7.4

19 98 29.1

20 117 34.7

21 70 20.8

22 19 5.6

23 4 1.2

24 & more 2 0.6

2 Course of Study

Nursing 15 4.5

BPTh 103 30.6

BAMS 43 12.8

BE 165 49.0

Others 11 3.3

3 Year of study

1 96 28.5

2 111 32.9

3 100 29.7

4 30 8.9

4 Residence

Rural 84 24.9

Urban 204 60.5

Semi-urban 49 14.5

5 Religion

Hindu 201 59.6

Muslim 5 1.5

Christian 1 0.3

Jain 5 1.5

Buddhist 15 4.5

Other 110 32.6

6 Type of Family
Nuclear 249 73.9

Joint 88 26.1

7 No. of family members

2 5 1.5

3 62 18.4

4 142 42.1

5 57 16.9

6 22 6.5

7 13 3.9

8 And more 36 10.7

8 During Lock down living with

Alone 5 1.5

Parents 325 96.4

Relatives 6 1.8

Friends 1 0.3
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The above table shows the distribution of students 
according to their demographic characteristics. The 
mean age of the students is 19.93+1.14. The students 
belong to Nursing (4.5%), Ayurvedic sciences (12.80%), 
Physiotherapy (30.6%), Engineering (49) and other 
streams of education (3.3%). The participants were 
studying in first year (28.5%), second year (32.9), Third 
year (29.7%) and final year (8.9%) of their respective 
course of study. They lived in rural areas (24.9%), urban 
areas (60.5%) and semi-urban areas (14.5%).Among 

the participants 59.6% were Hindu, 1.5% each were 
Muslims and Jain, 4.5% were Buddhist 0.30% were 
Christians and 32.6% belonged to other religions. The 
students belonged to Joint families (26.1%) and nuclear 
families (73.9%). 19.9% students had 2 to 3 members 
in their family, 42.1% had 4 members I their families 
whereas 38% had more than 4 members in their families. 
96.4% students were living with their parents during the 
period of lock down, 1.8% lived with their relatives, 
0.30% lived with friends and 1.5% were living alone.

Table 2: Movement during lock down

S.N. Statements 0 % 1 % 2 % 3 % 4 %

1 Been out on roads during lock down. 269 79.82 45 13.35 117 34.72 2 0.59 3 0.89

2 For job. 332 98.52 5 1.48 0 0.00 0 0.00 0 0.00

3 For medicines. 213 63.20 98 29.08 21 6.23 1 0.30 4 1.19

4 For grocery and vegetables. 205 60.83 97 28.78 22 6.53 5 1.48 8 2.37

5 To meet friends. 321 95.25 15 4.45 0 0.00 0 0.00 1 0.30

6 To attend a funeral. 329 97.63 7 2.08 0 0.00 0 0.00 1 0.30

7 To attend family function. 327 97.03 8 2.37 0 0.00 0 0.00 2 0.59

8 To complete academic assignments. 305 90.50 27 8.01 3 0.89 0 0.00 2 0.59

9 To refresh myself. 291 86.35 38 11.28 6 1.78 0 0.00 2 0.59

10 To help neighbour/relatives, etc. 294 87.24 31 9.20 5 1.48 3 0.89 4 1.19

The above table shows the number of times the 
students left their house and the reasons for which they 
went out of their house during the period of lockdown. 
Among the participants 20.18% had been out on roads 
during lock down. 1.48 had to go out for their job. 
36.80% had to go out for purchasing medicines. 39.17% 

had to go out for grocery and vegetables. 4.75% went 
out to meet their friends. 2.37% went out to attend a 
funeral. 2.97% attended family function during lock 
down. 9.50% had to go out to complete their academic 
assignments. 13.65%went out to refresh themselves. 
12.76%went out to help neighbour/relatives, etc.

Table 3: Level of Negative impact of Lockdown

Level of depression Score Range % range Frequency %

Normal Response 0-20 0-17 144 42.73

Borderline impact 21-40 18-33 124 36.80

Mild impact 41-70 34-58 54 16.02

Moderate impact 71-100 59-83 14 4.15

Severe impact 101-120 84-100 1 0.30

The above table shows the intensity of negative 
impact on students due to lock down. 42.73% students 
had normal response to the lock down conditions. 
36.80% showed borderline negative impact of lock 

down. 16.02% showed mild negative impact, 4.15% 
showed moderated negative impact and 0.30% showed 
severe negative impact due to nationwide lock down.
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The lock down impact scores were found 
significantly associated with age (p=0.028) at 5% level 
of significance and with course of study (p=0.062) 
at 10% level of significance. This association can be 
attributed to most participants, having their age 20 years 
and most participants belonging to engineering course of 
study respectively.

Discussion
The study aimed at assessing the psychosocial 

impact of lock down among college students in Nagpur. 
The findings reveal that the mean age of the students 
was 19.93+1.14. 96.4% students were living with 
their parents during the period of lock down. 36.80% 
experienced borderline negative impact and 20.17% 
reported mild to moderate negative impact of lockdown 
in just 15 days of lock down period. One out of 337 
students reported severe negative impact of lock down. 
Despite being with parents; 20.18% had been out on 
roads during lock down, 1.48 for their job, 36.80% 
for purchasing medicines, 39.17% for grocery and 
vegetables, 4.75% to meet their friends, 2.37% to attend 
a funeral, 2.97% attended family function, 9.50% to 
complete their academic assignments, 13.65%to refresh 
themselves, 12.76%to help neighbour/relatives. The lock 
down impact scores were found significantly associated 
with age (p=0.028) at 5% level of significance and with 
course of study (p=0.062) at 10% level of significance. 
This association can be attributed to most participants, 
having their age 20 years and most participants belonging 
to engineering course of study respectively. This also 
indicates that engineering students fear that the existing 
poor employability in engineering may be aggravated by 
the lockdown conditions2.

COVID 19 Psychological Research Consortium 
was founded in UK to study the psychological impact of 
COVID 19 in March 2020. A group of psychologists lead 
by Prof. Richard Bentall of Sheffield University and in 
collaboration with psychologists from Ulster University 
published their initial research findings on COVID 19 
and Mental Health in UK. This study is the first of its 
kind reporting on COVID 19 and mental health of people. 
The authors report that 20.58% males and 23.40 females 
experienced depression due to COIVD 19 spread in UK. 
17.90% male and 25.12% females experienced anxiety 
and 18.93% males and 14.90% females felt stressed 
due to COID 19 in UK. The study was conducted on 
general population. The authors also report that a spike 
in depression and anxiety was observed after the Prime 

Minister’s declaration of nation–wide lock down to 
control COVID 19 spread. The investigators found that 
higher rates of anxiety and depression were associated 
with young age, urban living and living alone during the 
pandemic3-14

Conclusion
The present study findings reveal that COVID 

19 and resulting lockdown has adversely affected the 
psychosocial status of college students. The uncertainties 
due to lock down have been overwhelming to the extent 
that despite being with their parents, a significant number 
of students are negatively affected. The higher rated 
responses like privacy being challenged, do not want to 
see the same faces day and night, expected to study all 
the time, being instructed all the time; are of concern 
for the parents. There is need to study the interaction 
between disease and its psychological impact on people 
of different age groups.Such studies are rarely done in 
the past. While equipping for any disaster, a nation will 
have to find out strategies for rebuilding mental strength 
of its people after the disaster is over so as to enhance the 
return to normal functioning.
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Abstract
Background: Diabetes mellitus leads in chronic metabolic syndromes worldwide. The physiochemical 
changes in the blood bought about by persistent hyperglycemia are reflected in the hematological parameters 
on complete blood count.

Introduction: Diabetes Mellitus is a smouldering global pandemic destroying mankind slowly and silently. 
The associated detainable microvascular and macrovascular complications are responsible for much of 
morbidity and mortality. With ever increasing incidence and prevalence, it is important to device economical 
method to easily monitor, predict and prevent untoward health outcomes in these patients. Complete blood 
count being used as a basic and easily available investigation can be utilized for this purpose.

Material and Method: A case control study was carried out at Datta Meghe Medical College and Shalini 
Tai Meghe Hospital and research center in association with Acharya Vinobha Bhave hospital & research 
center and Jawaharlal Medical College, both a tertiary care hospital for a duration of 3 months. Study group 
of 100 diabetic patients and control group of 100 nondiabetic patients were evaluated using questionnaire, 
clinical findings, case records and hematological findings. Hemogram was analysed on Beckman coulter five 
part cell counter. Leishman stained peripheral smears were studied. The data thus collected was analysed 
using test of significance to find out relevance of changes in hematological parameters in diabetic patients.

Results: Anaemia along with higher leucocyte and platelet counts were observed in diabetic group.

Conclusion: Monitoring changes in hematological parameters can be a useful tool in better management of 
diabetic patients.

Keywords: Diabetes mellitus, anaemia, erythropoiesis.
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Introduction
Diabetes Mellitus is a global pandemic with 

associated significant morbidity and mortality. Due to 

urbanization and adverse lifestyle changes like undesired 
food habits and sedentary life style, the incidence 
is constantly increasing with younger population 
becoming victim29. In 2015 International Diabetes 
Federation reported around 415 million people with 
diabetes and predicted this number to rise by 642 million 
by 204030. India is known to be diabetic capital of the 
world and by 2030, it is estimated that about 80 to 87 
million people of India will be diabetic31,32. Consistent 
hyperglycemia can be associated with functional and 
structural changes in hemoglobin molecule, cytoplasmic 
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viscosity and osmotic disturbances within red blood 
cell and affects cellular metabolism by oxidative stress, 
which are reflected in various hematological parameters. 
This is depicted as changes in the various hemogram 
parameters. Glycation of haemoglobin molecule with 
resultant physiochemical changes in the red blood cells 
are reflected in parameters like MCV, MCH, MCHC 
and RDW33. Anemia is a common hematological 
finding in diabetic patients. Role of renal impairment in 
etiopathogenesis of anemia is well established, however, 
research studies have suggested association of anemia 
with diabetes in patients even prior to development of 
renal insufficiency34,35.Patients with diabetes mellitus 
show significant derangement in various haematological 
parameters. In fact, several haematological changes 
affecting the red blood cells (RBCs), white blood 
cells(WBCs), platelet and the coagulation factors are 
shown to be directly associated with DM.RDW is 
now being considered as an inflammatory marker and 
an elevated RDW value is shown to be significantly 
associated with diabetic nephropathy in type2 diabetes 
patients independent of traditional risk factors including 
diabetes duration and glycemic control36. Elevated 
WBC count is a basic inflammatory marker which can 
be used to measure the oxidative stress at cellular level. 
Endothelial dysfunction can be predicted by parameters 
like platelet count and platelet to lymphocyte ratio37. 
Complete blood count being a basic routinely advised 
investigation can be used to predict the glycemic control 
and in turn various degenerative complications of DM38. 
Hence these haematological parameters can prove to 
be easily available and economical method to monitor 
and predict health outcome in these patients. However, 
limited studies are available on this subject and exact 
relationship of changes in these parameters in predicting 
glycemic control and associated morbidity is not well 
established. Hence to have a better understanding of this, 
we propose to undertake this study with the objective 
to determine the hematological profile among type 
2 Diabetes mellitus in comparison with non-diabetic 
controls.

Aims and Objectives:

Aim: To determine utility of hematological 
parameters in uncomplicated diabetes mellitus.

Objectives of study

1. To collect data on hematological parameters by 
using Beckman Coulter five part cell counter.

2. To collect further data by clinical history and 
previous case files.

3. To analyse all data thus collected to find out the 
differences in the two study groups.

4. To establish the role of hematological parameter as 
early preventive strategy.

Material and Method
A case control study was carried out at Datta Meghe 

Medical College and Shalini Tai Meghe Hospital and 
research center in association with Acharya Vinobha 
Bhave hospital & research center and Jawaharlal 
Medical College, a tertiary care hospital under Datta 
Meghe Institute of Medical Sciences, for duration of 3 
months. Hundred subjects were included in each of the 
groups mentioned below. Subjects were evaluated using 
detailed history, clinical findings, previous case papers 
and hematological findings.

Patients were selected from out patients visiting 
central clinical laboratory. The data was analysed using 
test of significance to find out relevance of differences in 
hematological parameters in the two groups.

Study groups are outlined below:

• Known Diabetic Patients with history of diabetes 
mellitus for at least 2 yrs.

• Non diabetic healthy individuals.

Inclusion Criteria:

Group 1: All uncomplicated type 2 diabetic patients 
visiting out patient department.

Group 2: Healthy individuals visiting out patient 
department for routine health check up or for minor 
ailments and hospital staff.

Exclusion Criteria:

Group 1: Diabetic patients with micro or 
macrovascular complications, patients on insulin/aspirin 
or any antiplatelet drugs and patients with any other 
acute unrelated illness were not included in the study.

Group 2: Individuals with history of any chronic 
illness or any acute infective illness were not included 
in the study.

Sample Collection Process: 2 ml of venous blood 
was collected under aseptic conditions in EDTA bulbs 
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and hemogram was analysed on Beckman coulter five 
part cell counter. Peripheral smear stained with leishman 
stain were studied.

Results
In our study we included 100 subjects in each group. 

The mean age of patients in group 1 was 48.7 years with 
youngest subject being 38 yrs and oldest 59 yrs. There 
were 64 males and 36 females. The mean age of subjects 
in control group was 46.9 yrs, with youngest being 
35 yrs and oldest 60 yrs. There were 58 males and 42 
females (Table 1). There was no significant difference 
between age and sex distribution of the two groups. In 
group 1, patients had history of diabetes from 2 to 10 yrs 
duration, with average duration being 5.3 years.

Among the diabetics 48% of subjects were anaemic, 
with 33%, 12% and 3% having mild, moderate and 
severe anaemia respectively, whereas among non 
diabetics 25% were anaemic, with 15%, 09% and 1% 
having mild, moderate and severe anaemia respectively. 

Haemoglobin was significantly low in patients with 
diabetes (9.8±2.5g/dl) compared to controls (12.1±1.5 g/
dl). Among other RBC parameters PCV and RBC count, 
were significantly lower in diabetic patients, whereas, 
RDW-CV, MCHC and MCV were significantly higher. 
MCH did not show any significant difference.

Mean WBC count with mean lymphocyte count was 
significantly higher in diabetic patients compared to non 
diabetics.

Mean Platelet count and MPV were significantly 
higher in diabetic patients compared to non diabetics.

Table 1 Age and Gender distribution of study 
population

Diabetics Non Diabetics p value

Males 64% 58% 0.385

Females 36% 42% 0.385

Mean Age 48.7±7.5 yrs 46.9±8.2 yrs 0.106

Table 2 Comparision of various haematological parameters in the two groups

Parameter Diabetics Non Diabetics p value

Haemoglobin (g/dl) 9.8±2.5 12.1±1.5 <0.0001

RBC count (106/µl) 4.01±1.52 4.82±1.14 <0.0001

PCV (%) 29.4±5.28 36.3±4.82 <0.0001

MCV (fl) 98.53±15.33 82±14.82 <0.0001

MCH (pg) 29.7±5.8 28.3±4.9 0.066

MCHC (g/dl) 37.1±5.3 34.1±6.2 0.0003

RDW (%) 18.8±5.3 16.4±4.2 0.0005

WBC count (X103/µl) 8.5±3.3 7.3±2.8 0.0061

ALC (/cmm) 4200±502 3400±600 <0.0001

ANC (/cmm) 6000±840 5800±750 0.077

AMC (/cmm) 650±150 600±250 0.087

AEC (/cmm) 450±270 390±180 0.065

Platelet count (X103/µl) 270±150 210±150 0.005

MPV (fl) 13.5±2.3 11.5±2.2 <0.0001

*ALC- Absolute lymphocyte count, ANC- Absolute neutrophil count, AMC-Absolute monocyte count, AEC- Absolute eosinophil count

Table 3 Comparision of grades of Anemia in the two groups

Grade of Anemia Diabetic Non Diabetic p value

Mild 33 15

0.0008Moderate 12 09

Severe 03 01
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Table 4 Peripheral Smear findings in the two groups

PS finding Diabetic Non Diabetic p value

Normocytic Normochromic 18 05 0.004

Microcytic Hypochromic 10 13 0.507

Macrocytic 20 07 0.007

Giant platelets 12 01 0.001

Neutrophilia 02 00 0.156

Lymphocytosis 50 02 <0.0001

Eosinophilia 07 01 0.030

Monocytosis 01 00 0.3

Polychromasia 17 02 0.0003

Fragmented RBCs 24 05 0.0001

 Burr cells 01 00 0.3

Discussion
Diabetes Mellitus is a complex metabolic 

multisystemic disorder with steadily increasing 
prevalence. Persistent hyperglycaemia results in non 
enzymatic glycation of various proteins in blood such 
as haemoglobin, prothrombin and fibrinogen, which 
in turn changes viscosity, flow, red cell deformability, 
surface charge, erythrocyte aggregation and other 
physiochemical properties of blood39. Also the pro 
inflammatory milieu associated with diabetes brings 
about various changes in haematological parameters. 
The resultant RBC, WBC and platelet dysfunction is 
reflected in the hemogram8.

In our study 100 subjects were included in each of 
the two groups. Mean age of diabetics was 48.7 yrs and 
of non diabetics 46.9 yrs, which was lower as compared 
to studies by Ravi Patel40 and Harish Kumar3.

Hemoglobin along with RBC parameters like RBC 
count, PCV and MCHC were significantly lower in 
diabetic group, whereas MCV and RDW CV showed 
significant increase. Diabetes with its associated 
hyperglycemia induced changes in the body’s metabolic 
and physiochemical composition has been shown to 
be independent risk factor for Anaemia in previous 
studies41,42,43. The etiopathogenesis of anaemia is 
complex and multifactorial in diabetes. The assosiation 
of renal failure and development of secondary anaemia 
through erythropoietin pathway is well known, 
however, it has been observed that diabetics develop 
anaemia much earlier in the course of disease and also 

the severity of anemia when linked to stage of renal 
impairment was much more compared to non diabetic 
patients with renal impairment due to various other 
causes44. These findings point towards the complex 
multifactorial etiopathogenesis of anaemia in diabetes. 
Other pathways contributing to development of anaemia 
in these patients are inflammatory meliu with asssosiated 
increase in cytokines like IL 6 having detrimental 
effect on erythropoiesis, decreased responsiveness to 
erythropoietin, direct toxic effect on hematopoiesis, 
defect in feedback loop of peripheral blood cells and 
bone marrow and accelerated ageing and destruction of 
RBCs due to membrane protein glycation, rigidity and 
increased viscosity45,46,47,48,49. Drugs like metformin and 
ACE inhibitors also contribute to anaemia in diabetic 
population18,50. Decreased hemoglobin concentration 
along with accelerated ageing of RBCs interfere with 
HbA1C estimation, thus creating conflict in effective 
pharmacotherapeutic control of hyperglycemia51

.Anaemia in turn hastens the development and 
progress of micro- and macrovascular complications 
of diabetes, adding to the morbidity caused by these. 
Hence, correction of anaemia in diabetic patients can act 
as a preventive measure, avoiding much of morbidity 
and in turn improving quality of life52,53.

MCV was found to be significantly higher in 
diabetic patients. This reflected megaloblastic anemia in 
20 patients, which could be due to use of metformin and/
or alcoholism54. Also polychromasia seen in 17 patients 
contributed to the increased MCV on the whole55.
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RDW showed significant increase in diabetic patients 
reflecting impaired erythropoiesis and inflammatory 
mileu7,56,57. RDW is being considered as an independant 
inflammatory marker by some1,7,58. Barbieri M et al 
found RDW to be elevated in patients with macro and 
microvascular complications in diabetes27.

Although normal in value, total count along with 
absolute lymphocyte count showed positive corelation 
with diabetes. Absolute neutrophil, eosinophil and 
monocyte count were higher in diabetic patients but they 
didnot show any significant corelation. Proinflammatory 
mileu along with oxidative stress present in diabetes is 
linked to the higher WBC count along with lymphocytosis 
in these patients, which in turn is linked to development 
and progress of various angiopathic complications 
assosiated with diabetes59,60,61. Epidemiological 
workers have suggested role of inflammation in 
inducing diabetes4,62,63. Leucocyte function is derranged 
in diabetics, making them prone to recurrent infection64. 
Even though absolute eosinophil count did not show any 
significant corelation, the number of diabetic subjects 
with eosinophilia was higher than non diabetics. This 
could be due to asymptomatic/subclinical fungal 
infections they are prone to65,66.

Platelet count along with MPV was higher in 
diabetic subjects compared to control group. Due 
to microhemorrhages in the atheromatous plaques, 
the bone marrow is signalled to release reserve and 
immature giant platelets67. Swelling of platelets due to 
hyperosmalirity of plasma and degranulation of platelets 
contribute to increase MPV and increased variation in 
size of platelets reflected in PDW68. Platelet function 
is also affected in diabetes contributing to thrombotic 
complications69,70. Reduced effectiveness of antiplatelet 
drugs in diabetes has been studied by Mortensen SB et 
al71. Development and progression of atherosclerosis 
is reflected in platelet parameters, particularly raised 
MPV72. Karthikeyan et al suggested a possible relation 
between MPV and pathophysiology of cardiovascular 
disease73. Further platelet parameters are shown to be 
associated with HbA1C levels and cholesterol levels, 
which in turn is a major determinant of cardiovascular 
morbidity9,74,47,48.

Conclusion
To conclude periodic monitoring and careful 

assessment of haematological parameters can prove to 
be of utmost help in foreseeing, preventing and delaying 
many diabetes associated complications.
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Abstract
Introduction: General anaesthesia is a condition where generally neuromuscular blocking agents in the 
form depolarizing or non-depolarizing agents are used for intubation of trachea. A quest for a safer and 
suitable intravenous induction agent has led to the development of Propofol, a 2, 6, di-isopropyl phenol after 
a series of investigations. Propofol also reduces hypertension and tachycardia which occurs response during 
intubation. Thus this technique protect against the potential adverse effects of tracheal intubation like intra-
cranial, intraocular hypertension and tachycardia.

Material and Method: 100 adult patients of American Society of Anaesthesia (ASA) grade I & II of both 
the sexes belonging to the age group of 18-55 years, from various surgical specialties and undergoing 
surgery under general anaesthesia were divided in to two groups of 50 each. In both the group intubation 
was graded and scored according to ease of laryngoscopy, position of vocal cord, coughing, jaw relaxation 
and movement of limb. Score of 5 was classified as excellent, 6-10 good, 11-15 poor and 16-20 as bad. Total 
score of <=10 was considered as acceptable and score of >=10 as unacceptable.

Results: Youngest patient was of 18 years in group I and 20 years in group II. Eldest patient was of 54 years 
in group I and 55 years in group II. Maximum number of patients were in 20-30 years of age 31 (62%) in 
group I and 23 (46%) in group II. Excellent intubating conditions were seen in 32 (64%) patients of group 
I and 49 (98%) patients of group II. Before induction baseline readings of mean arterial pressure, systolic 
blood pressure (SBP), diastolic blood pressure (DBP), and pulse rate were noted in both the groups values. 
Similarly reading above parameters were just after induction, after intubation, one minute after intubation, 
two minute after intubation and 5 min after intubation. In both the groups slight decrease in all the parameter 
were noted just after induction. In both the groups slight decrease in all parameters were noted just after 
induction .However slight increase in value of all the parameter were noted after intubation. Difference 
which was noted was not statistically significant. Also after 5 minute of intubation parameter in both groups 
were approximately similar that of baseline (p>0.05).

Conclusion: 2.5 mg/kg body weight of Propofol with adequate doses of opioids and inhalational agent can 
produce acceptable intubating condition when compared with Propofol 2.5mg/kg along with succinylcholine.

Keywords: Intubation without the use of muscle relaxants, Propofol-Sevoflurane induction.
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Introduction
After induction of general anesthesia, neuromuscular 

relaxants provide the best conditions for laryngoscopy 
and tracheal intubation. Due of the fast onset and 
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short duration of succinylcholine is widely used as an 
effective muscle relaxant. However, it is proposed that 
succinylcholine should not be used regularly due to the 
risk of certain complications, such as rhabdomyolysis 
and hyperkalemia, as well as the risk of masseter spasm 
and malignant hyperthermia.75 James and Glen presented 
a description of the discovery of this and other alkyl-
phenol anesthetic activity in 1977.76 Clear headed, rapid 
and symptoms free recovery was observed in Propofol 
particularly in day case surgeries77. Propofol’s most 
common side effect is peripheral vasodilation which 
results in hypotension. The primary cause of peripheral 
vasodilation is a reduction in the sympathetic outflow 
from the central nervous system78. Recent studies have 
shown that tracheal intubation with hypnotics and short-
acting opioids such as alfentanil or remifentanil can be 
performed effectively in a patient with normal anatomy 
of the airway without the need for muscle relaxants79,80. 
Studies have also shown that Propofol offers better 
condition for tracheal intubation as opposed to thiopental 
or etomidate81. Nondepolarizing neuromuscular 
blocking agents are an option, but they are slow 
acting, have a prolonged neuromuscular blockade, and 
paralysis cannot be reversed easily if mask ventilation 
or tracheal intubation fails to control the airways82,83,84. 
Muscle relaxants are given traditionally to facilitate the 
tracheal intubation. of all the available muscle relaxants, 
succinylcholine, with a rapid (approximately equal to 1 
min) onset and a fast recovery is still the most commonly 
used muscle relaxant for rapid-sequence induction 
despite its side effects85. In this study we compared 
the intubating conditions and intubation response with 
muscle relaxant, and without muscle relaxant.86

Material and Method
Present study was conducted in the department of 

Anaesthesiology at Datta Meghe Medical College and 
Shalinitai Meghe Hospital and Research Centre Nagpur, 
in collaboration with Jawaharlal Nehru Medical College 
Datta Meghe Institute of Medical Sciences, Sawangi 
Meghe, Wardha. 100 patients were randomly divided 
into two groups of 50 patients each. In the preanaesthesia 
room, an intravenous (IV) cannula of 20G was inserted 
and patient were shifted into the operating theatre and 
preinduction monitoring of NIBP, SPO2 and pulse 

rate was done. In both the groups patients oropharynx 
was sprayed with 10% lignocaine spray 3 times before 
induction of anaesthesia, premedication in the form of 
injection midazolam 1mg IV, injection fentanyl 2μgm/
kg was used.

In Group I: Induction of anaesthesia was done with 
injection Propofol 2.5 mg/kg slowly over 20 seconds 
and Sevoflurane with MAC 1.2 with 100% oxygen, 
laryngoscopy and intubation was attempted 150sec after 
induction.

In Group II: Induction of anaesthesia was done with 
injection Propofol 2.5 mg/kg slowly over 20 seconds. 
After loss of eye lash reflex, ventilation was checked and 
then injection succinylcholine 2mg/kg body weight was 
injected, laryngoscopy and intubation was done after 60 
second.

All cases included were monitored throughout the 
procedure with E.C.G. using cardiac monitor on lead 
II, PaO2 with Pulse Oxymeter. Blood pressure and 
pulse were recorded. In both the groups laryngoscopy 
and intubation was performed by an experienced 
anaesthesiologist having at least 3 years of experience 
using Macintosh blade and appropriate size oral 
endotracheal tube. During laryngoscopy and intubation 
every patient was assessed for variable like ease of 
laryngoscopy, position of vocal cord, coughing, jaw 
relaxation and movement of limb and scoring was done 
as mentioned in table no 3.

Statistical analysis was done. All the observation 
were recorded and tabulated in MS Excel Windows 
Version 2013. Results were analyzed statistically by X2 
test and ‘P’ value was less than 0.05 the difference of the 
two sets of observation was considered significant and 
P>0.05 as not significant.

Results
Youngest patient was of 18 years in group I and 20 

years in group II. Eldest patient was of 54 years in group 
I and 55 years in group II. Maximum number of patients 
were in 20-30 years of age 31 (62%) in group I and 23 
(46%) in group II. Intubating condition are classified as 
mentioned in table.
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Table 1: Steyn’s modification of Helbo-Hansen intubation scoring system (Score of 5 was classified as 
excellent, 6-10 good, 11-15 poor and 16-20 as bad. Total score of <=10 was considered as acceptable and 

score of >=10 as unacceptable.)

Variable

Acceptable Unacceptable

Excellent Good Poor Bad

1 2 3 4

Jaw relaxation Relaxed Not fully Stiff Rigid

Vocal cord position Open Moving Closing Closed

Laryngoscopy Easy Fair Difficult Impossible

Coughing None Slight Moderate Severe

Limb movement None Slight Moderate Vigorous

Excellent intubating conditions were seen in 32 (64%) patients of group I and 49 (98%) patients of group II.

Table 2: Overall intubating conditions

S.No. Intubating conditions
Group I Group II Group I Vs Group II

Significance
No. % No. % X2 P-value

1 Excellent 32 64 49 98 18.591 < 0.0001 S

2 Good 17 34 1 2 17.171 < 0.0001 S

3 Poor 01 02 00 00 _ _ NS

S: Significant, NS: Not significant.

Statistically significant difference was observed in 
group I & group II. Intubating conditions were excellent 
in 32 (64%) patients of group I and 49 (98%) patient of 
group II, although less in group I but they were acceptable 
for intubation. Good intubating conditions were found in 
17(34%) and 1(2%) in patients of group 1 and group 2 
respectively which is also statistically significant.

From above finding although, intubating condition 
were excellent in 98% in group II compared to 64% in 
group I, good intubating condition were found in 34% 
in group I and 2% in group II. Poor intubating condition 
was found in only 1 patient of group I. However, there 
was no failed intubation noted in our study.

Table 3: Mean arterial pressure change as compared to baseline

Sr. 
No. Mean arterial pressure

Group I Group II
T-value p-value

Mean SD Mean SD

1 Before Induction 93.25 7.68 94.78 9.52 0.884 0.3786 NS

2 After Induction 83.26 6.78  82.58 6.89 0.497 0.6200 NS

3 After relaxant - - 80 6.07 - -

4 Just after intubation 94.20 7.17 94.48 7.26 0.194 0.8465 NS

5 One min. after intubation 87.40 5.42 84.83 6.89 -2.073 0.040 S

6 Two min. after Intubation 88.54 5.48 85.87 6.73 -2.175 0.032 S

7 Five min. after intubation 92.48 4.79 91.55 5.98 -0.858 0.3928 NS
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Before induction mean arterial pressure (MAP) 
(baseline) was 93.25±7.68 and 94.78±9.52 in group I and 
group II respectively (p=0.3786, T value=0.884). There 
was slight decrease in mean arterial pressure initially 
after induction with mean 83.26 ±6.78 and 82.58±6.89 in 
group I and group II respectively which was statistically 
not significant (0.6200). There was slight increase in 
mean arterial pressure just after intubation with mean 
94.20±7.17 and 94.48±7.26 in group I and group II 
respectively .These result were also statistically not 
significant (P=0.8465) when compared in both group.

One min. after intubation in group I and II responses 
were 87.40±5.42 and 84.83±6.89 respectively (p=0.040). 
Two min. after Intubation in group I and II responses 
were 88.54±5.48 and 85.87±6.73 respectively. Both 
these value were statistically significant (p=0.032). After 
5min result of MAP wer92.48 ±4.79 and 91.55±5.98 in 
group I and II which is also statistically not significant 
(p=0.3928), also these value are nearer to baseline value 
as before induction.

Table 4: Systolic Blood Pressure (SBP) change as compared to baseline

Sr.No. Systolic Blood Pressure (SBP)
Group I Group II

T-value p-value
Mean SD Mean SD

1 Before Induction 126.30 12.68 128.78 11.24 1.03 0.11 NS

2 After Induction 121.45 9.56 119.08 9.56 1.13 0.25 NS

3 After relaxant - - 120.89 9.77 - -

4 Just after intubation 131.09 12.87 130.09 13.07 -0.385 0.70 NS

5 One min. after intubation 120.96 6.78 117.08 8.08 -2.601 0.01 S

6 Two min. after Intubation 114.09 6.98 110.76 7.97 -2.223 0.02 S

7 Five min. after intubation 124.43 8.96 127.98 9.76 1.8 0.06 NS

Similarly Table 4 indicates before induction SBP 
(base line) value as 126.30±12.68 and 128.78±11.24 
in group I and II. There was slight decrease in SBP 
just after induction with mean 121.45±9.56 and 
119.08±9.56 in group I and II respectively (p=0.25 
whisch is statistically not significant). However, there 
was slight increase in SBP just after intubation with 
mean 131.09±12.87 and 130.09±13.07 in group I and 

group II respectively (p=0.70). These results were not 
statistically significant (P=0.70). After One minute and 
two minute slight decrease SBP was observed P value 
of which were 0.01 and 0.02 respectively which were 
statistically significant. After 5min result of SBP were 
124.43 ±8.96 and 127.98±9.76 in group I and II which 
were statistically not significant (P=0.06), also these 
value are nearer to baseline value as before induction.

Table 5: Diastolic Blood Pressure (DBP) change as compared to baseline

Sr.No. Diastolic Blood Pressure (DBP)
Group I Group II

T-value p-value
Mean SD Mean SD

1 Before Induction 85.45 6.54 86.54 4.85 0.94 0.34 NS

2 After Induction 83.14 5.77 82.13 5.98 0.85 0.39 NS

3 After relaxant 83.01 6.97 - -

4 Just after intubation 89.08 5.98 88.86 5.05 -1.97 0.84 NS

5 One min. after intubation 84.65 6.80 81.98 5.65 -2.1 0.0352 S

6 Two min. after Intubation 84.76 6.96 82.01 5.25 -2.079 0.0403 S

7 Five min. after intubation 84.89 3.34 85.85 4.14 1.2 0.2049 NS



6290  Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4

Table 5 indicates before induction value of DBP 
(base line) value as 85.45±6.54 and 86.54±4.85 in 
group I and II respectively (p=0.34, T value=0.94). 
There was slight decrease in DBP just after induction 
with mean 82.13±5.98 and 83.14±5.77 in group I and 
II respectfully. . However, there was slight increase in 
DBP just after intubation with mean 88.86±5.05 and 
89.08±5.98 in group I and group II respectively. These 
results were also not statistically significant (P=0.84). 
After One minute and two minute slight decrease in 
DBP was observed. After 5min result of DBP were 
84.49 ±3.34 and 86.65.98±5.34 in group I and II which 
is also statistically not significant (P=0.01), also these 
value are nearer to baseline value as before induction.

Discussion
Anaesthesia induction with short-acting hypnotic 

medications is facilitated by the simultaneous 
administration of a depolarizing muscle relaxant such as 
succinylcholine for endotracheal intubation. Even non-
depolarizing muscle relaxants may be associated with 
undesirable side effects such as prolonged neuromuscular 
blockage, the need to reverse neuromuscular blockage, 
or the inability to reverse paralysis rapidly if necessary, 
especially in context with difficult airway. For these 
purposes, many researchers have found a method of 
providing good intubating conditions rapidly without the 
use of muscle relaxants87.

In a study by McNeil IA88 it was observed that 
patients who were intubated after remifentanil had 
dose-dependent intubating conditions, similar to those 
developed with succinylcholine at 4 micrograms/kg. 
Post-induction mean arterial pressure in remifentanil 
2 micrograms/kg, remifentanil 4 micrograms/kg and 
succinylcholine 1 mg/kg group has been observed to be 
decreased from baseline values by 21 percent, 28 percent 
and 8 percent (P > 0.05).Similar results were observed 
in the present study like, there was slight decrease in 
mean arterial pressure initially after induction with 
mean 83.26 ±6.78 and 82.58±6.89 in group I and group 
II respectively.

The pre induction mean arterial pressure (MAP) 
(baseline) was 93.25±7.68 and 94.78±9.52 in group I and 
group II respectively (p=0.3786, T value=0.884). One 
min. after intubation in group I and II responses were 
87.40±5.42 and 84.83±6.89 respectively. Two min. after 
Intubation in group I and II responses were 88.54±5.48 
and 85.87±6.73 respectively. These were statistically 

significant (p=0.040, p=0.032). However, after 5min 
result of MAP were 92.48±4.79 and 91.55±5.98 in 
group I and II which is also statistically not significant, 
also these values were nearer to baseline value as before 
induction.

Before induction SBP (base line) values were 
126.30±12.68 and 128.78±11.24 in group I and II. There 
was slight decrease in SBP just after induction with 
mean 121.45±9.56 and 119.08±9.56 in group I and II 
respectively (p=0.25 not significant). However, there 
was slight increase in SBP just after intubation with 
mean of 131.09±12.87 and 130.09±13.07 in group I and 
group II respectively. These results were not statistically 
significant (P=0.70). After One minute and two minute 
slight decrease SBP was observed p value of which were 
0.01 and 0.02 respectively. After 5min result of SBP 
were 124.43±8.96 and and127.98±9.76 in group I and 
II respectively which is also statistically not significant 
(P=0.06), also these value are nearer to baseline value as 
before induction.

Similarly before induction value of DBP (base 
line) value were 85.45±6.54 and 86.54±4.85 in group I 
and II respectively (p=0.34, T value=0.94). There was 
slight decrease in DBP just after induction with mean 
83.14±5.77 and 82.13±5.98 in group I and II respectively 
(p=0.39). However, there was slight increase in DBP just 
after intubation with mean 89.08±5.98 and 88.86±5.05 
in group I and group II respectively. These results were 
also not statistically significant (P=0.84). After One 
minute and two minute slight decrease in DBP was 
observed p value of which were 0.0352 and 0.0401 
which were statistically significant when compared 
in either group. After 5min result of DBP were 84.49 
±3.34 and 85.85±4.14 in group I and II which is also 
statistically not significant (P=0.2049), also these value 
are nearer to baseline value as before induction.

Conclusion
From above study we can conclude that, our 

technique of using Propofol with inhalational agent for 
intubation proves to be promising in difficult airway 
situations and in cases where use muscle relaxant of 
both classes are contraindicated for intubation of trachea 
e.g. neuromuscular disorder like myasthenia gravis. Use 
Propofol plus opioids and lignocaine spray without the 
use of muscle relaxant to achieve similar intubating 
conditions without much change in hemodynamics.
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Limitation of our study is present trial was designed 
for elective cases and emergency cases were excluded, 
ASAIII, ASAII, MMTIII, MMTIV were excluded 
from our study. This study in future can be applied 
for patients where use muscle relaxant of both classes 
are contraindicated for intubation of trachea such as 
neuromuscular disorder like myasthenia gravis.
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Abstract
Introduction: As per WHO 2010 guidelines it states that, after one year of unprotected sexual relation 
if couple unable to achieve pregnancy can be labelled as infertility. The European societies for human 
reproduction and embryology (ESHRE) defines infertility as, the failure of pregnancy occur within two 
year of regular coital exposure. The data reveals in an average 50% of all infertile couple, infertility could 
be caused by male partner. Infertility affects both partner equally and on an average 10% to 15% of couples 
(Either male or female or both) in developed country. The aim of this study is to understand abnormal 
semen parameters of infertile male partner visiting infertility clinic and to study insight of the prevalence of 
abnormal semen parameters in vidarbha region, also to study cause infertility in male.

Aim and Objective: To study the prevalence of male factor contributing infertility with semen parameter 
in vidarbha region.

Material and Methodology: This is been carried out from September 2019 to February 2020. This is 
retrospective study of patients visited to our infertility clinic Wardha Test Tube Baby Centre, AVBRH, 
JNMC for infertility reason.

Observation and Result: It is observed that, 77 (64.16%) patients were from 31-40 years of age group. Out 
of total 120 patients, 71(59.17%) partner showed abnormal semen parameter and remaining 49 (40.83%) 
showed normal seminogram. This indicates that contribution of male pattern infertility was 59.17% in 
infertile couple who enrolled for the study. Out of 71 patients, 50.70% patients were showed abnormality as 
oligozoospermia, 19.72% azoospermia, 12.67% asthenozoospermia, 11.26% Cryptozoospermia and 5.63% 
teratozoospermia.

Conclusion: The endocrinologist/androloger’s role is primary and critical for full diagnostic evaluation and 
etiological therapeutic potential as reported in a wide range of pregnancies. We also confirm the importance 
of research on the semen parameters that leads to understanding between fertile and infertile people.
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Introduction
As per WHO 2010 guidelines it states that, after 

one year of unprotected sexual relation if couple unable 
to achieve pregnancy can be labelled as infertility. 
The European societies for human reproduction and 
embryology (ESHRE) defines infertility as, the failure 
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of pregnancy occur within two year of regular coital 
exposure. The data reveals in an average 50% of all 
infertile couple, infertility could be caused by male 
partner 1. Infertility can affect patient by means of big 
financial losses and with mental stress also, currently 
it is affecting approximately 4.9 to 7.2 crore couple all 
over the world. Infertility affects both partner equally 
and on an average 10% to 15% of couples (Either male 
or female or both) in developed country 2. Male factors 
accounted for infertility are greater then in female3 
Semen analysis is very important tool to diagnose 
male infertility, it gives long range of information 
about the status of infertility in male, WHO have given 
various guidelines of semen analysis. As per WHO 
2010 guidelines oligozoospermia, asthenozoospermia, 
azoospermia, teratozoospermia, and mixed multiple 
abnormality (eg. oligoasthenoteratozoospermia) are term 
used for abnormal semen parameters, that can contribute 
infertility in male. In half of infertile male partner, cause 
of infertility is abnormal seminogram, approximately 
in 30% to 40% infertile male, causes of infertility are 
hidden. When we are unable to correlate Infertility with 
abnormal semen parameter it can be called as idiopathic 
infertility, it may occur due to several reasons like as 
failure of endocrine, ROS (Reactive oxygen species), and 
genetic defects4, also in recent years functional defects 
in male partner like erectile dysfunction and ejaculatory 
dysfunction have increased. Infertility in male can also 
occur due to defects in spermatogenesis and it can partly 
be attributed to neurogenic factor, genital tumour, germ 
cell aplasia, obstruction in transport of sperm, varicocele 
in testes or toxins present in environment5. Primary 
infertility can be observed in 1 of 8 couple as well as 
secondary infertility can be observed in 1 in 6 couples [4]. 
As infertility is not life threatening disorder it received 
very less attention than other complex diseases. In an 
current scenario ICSI (Intra cytoplasmic sperm injection) 
is the treatment of choice for unknown cause of male 
infertility6 also pregnancy rates higher if frozen-thawed 
embryos are used for transfer7. The aim of this study is to 
understand abnormal semen parameters of infertile male 
partner visiting infertility clinic and to study insight of 
the prevalence of abnormal semen parameters and cause 
of infertility in male at Vidarbha region.

Aims and Objective:

1. To study the prevalence of male factor contributing 
infertility in Vidarbha region.

2. To correlate prevalence of male infertility with 
semen parameter.

3. To identify possible reasons contributing infertility 
in male.

Material and Methodology
This is been carried out from September 2019 to 

February 2020. This is retrospective study of patients 
visited to our infertility clinic Wardha Test Tube Baby 
Centre, AVBRH, JNMC for infertility reason.

Inclusion Criteria:

Infertile couple with male factor

Patient with Primary infertility

Patient giving consent for study

Exclusion Criteria:

Patient with secondary infertility

Patient having infection like HIV, HbsAg etc

Patient having female factor for infertility

Patient not giving consent for study

History obtained from patient specific questionnaire 
(Demographic, age, Duration of infertility, BMI, 
frequency of sexual activity data obtained) format and 
medical history of patient was obtained from their 
previous medical records. All the recruited couples had 
regular and unprotected sexual activity from more than 
one year still they did not achieved desired pregnancy. 
Semen analysis of all patients was performed at Wardha 
Test Tube Baby Centre. Semen analysis carried out after 
minimum 3 days of abstinence period. Semen analysis 
was done according to the WHO 2010 laboratory manual8. 
The data collection were made according to their age, 
duration of infertility, BMI, semen quality and sperm 
morphology as oligozoospermia, asthenozoospermia, 
azoospermia, teratozoospermia, and mixed multiple 
abnormalities (eg. oligoasthenoteratozoospermia).

Observation and Result
It is observed that, 77 (64.16%) patients were from 

31-40 years of age group. Out of total 120 patients, 
71(59.17%) partner showed abnormal semen parameter 
and remaining 49 (40.83%) showed normal seminogram. 
(Table 1 and Figure. 1) This indicates that contribution 
of male pattern infertility was 59.17% in infertile couple 
who enrolled for the study. Out of 71 patients, 50.70% 
patients were showed abnormality as oligozoospermia, 
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19.72% azoospermia, 12.67% asthenozoospermia, 
11.26% Cryptozoospermia and 5.63% teratozoospermia 
(Table 2 and Figure.2). In our study maximum patients 
were from 30-40 years of age group. The infertility 
duration was lesser than or equal to 5yrs in 47% patients, 
this shows that maximum couple came for treatment 
within 5 years of infertility. It is also observed that 
patient with higher BMI has lower number of sperm 
count, most of oligozoospermia patient were suffering 
from overweight or obesity problem.

Table 1: Patient with Normal and Abnormal semen 
parameter

Sr No Quality of semen Number of patient

1 Abnormal Semen 71 (59.17%)

2 Normal semen 49 (40.83%)

Figure. 1 Shows Normal and Abnormal semen 
parameter

Table 2: Proportion of abnormalities present in 
semen

Sr.No. Abnormality Number of 
patient Percentage

1 Azoospermia 14 19.72%

2 Oligozoospermia 36 50.70%

3 Asthenozoospermia 09 12.67%

4 Teratozoospermia 04 5.63%

5 Cryptozoospermia 08 11.26%

Total 71

Figure. 2 Shows abnormalities present in semen



Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4  6295

Discussion
There were very few literatures present on male 

infertility in vidarbha region. Similar study done by 
Khan et al9 in Pakistan, Joshi et al10 in Bangalore, Jain 
et al11, Jajoo et al12 and by P. R. Pant13 in Nepal, they 
also found oligozoospermia to be the most common 
cause of infertility in male. In african country study 
done in a nigerian by Ugwuja et al14, they found motility 
defects were most common. In our study we found only 
in 12.67% cases. Literature shows the prevalence rate in 
azoospermic man was 10 to 20% or 1% man in the general 
population15 that is almost akin with our observation. 
Seda Karabulut et al15 revealed that the incidence of 
cryptozoospermia amongs turkey population was 8.73% 
that is close with the our finding. Kruger et al16 study 
revealed that approximately 4 % of infertile men have 
isolated teratozoospermia as indicated by Tygerberg’s 
strict criteria (< 5 percent of normal forms) this is also 
nearly akin to our observation. However, this is now 
documented that even though sperm concentration or 
motility is good, a morphological defect may be the 
dominant factor reflecting the actual sperm fertilization 
capacity17. Results variability may be seen due to local 
ethnic differences, environmental variations, dietary 
disparity, social life and evolving lifestyle factors. 
Currently very few therapies are available to treat male 
infertility, proper diagnosis of idiopathic cause and 
treatment to reverse the disorder would be the game 
changer role to promote male partner fertility18.

Limitation: The limitation of this study is that, we 
took only patient age and BMI into consideration, there 
may be many other factors like occupation, and drugs, 
etc. Hence, we can work in many directions to prevent 
these conditions that can affect fertility in males.

Conclusion
The endocrinologist/androloger’s and dietician role 

is primary and critical for full diagnostic evaluation and 
etiological therapeutic potential as reported in a wide 
range of pregnancies. We also confirm the importance 
of research on the semen parameters that leads to 
understanding between fertile and infertile people.
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Abstract
Introduction: Pterygium is a common degenerative condition of the conjunctiva specially in the dry and 
arid climate. There are numerous treatment options for pterygium. Gluefree & Sutureless conjunctival 
autografting is one of the popular method to reduce its (Pterygium) recurrence.

Purpose: To study outcome of inferior temporal conjunctival autografting which is sutureless & gluefree in 
Pterygium patients.

Material and Method: A Prospective study was carried out on 104 out of 123 patients, which met Inclusion 
criteria. Pterygium surgery procedure include, pterygium excision followed by inferior conjunctival 
autografting without any glue and suture. The patients were followed up post-operatively on day 1, 1 
week, 15 days, 1 month, 2 months. They all were examined for complications such as graft displacement, 
recurrence, haemorrhage along with routine post- operative examination.

Results: The age of Patients varied between 21 to 70 years. 62.50 % of which were Male. Common age group 
in our study was 41-50 years. Redness & watering was most common symptoms in our study. Recurrence 
was seen 09 patients & graft displacement was seen in 7 patients. Recurrence was most commonly seen in 
patients having grade 3 Pterygium.

Conclusion: Pterygium excision followed by inferior conjunctival grafting has an advantage of leaving 
the superior conjunctiva (commonly used in conjunctival autografting procedure) for glaucoma or cataract 
surgery if need arises . its also economical in context to our Country. The study aims at exploring options to 
improve the quality of life in cosmetically and visually challenged patients

Keywords: Pterygium, Inferior conjunctival autografting, glue-free and suture less, superior conjunctival 
autografting, Recurrence, graft displacement.
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Introduction
Pterygium is a common degenerative condition of 

the conjunctiva specially in the dry and arid climate. 
Pterygium has high prevalence rates all over the world 
including India which is part of “ Pterygium belt” 
described by Cameron1. Nasal side pterygium is more 
common than Temporal side of Pterygium. There are 
numerous treatment options for pterygium, surgery 
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being the mainstay. Kenyon and colleagues proposed 
the use of free Conjunctival autograft for preventing 
recurrence, which is main complication, after surgery 2. 
Conjunctival superior autografting is a commonly used 
procedure nowadays. Other option include Fibrin glue 
but carries potential risk of prion and viral transmission 
and anaphylaxis 3. The latest techniques include glue free 
and suture less inferior conjunctival autograft placement

Aims and Objective: To study the efficacy and 
outcome of glue free and suture less inferior conjunctival 
autograft placement for treatment of pterygium.

Inclusion Criteria:

Both genders

Age above 20 years

Exclusion Criteria:

Patients with history of recurrent pterygium.

Severe dry eye patients

Pseudo pterygium

Material and Method
This was a prospective non comparative study 

duration from august 2019 to January 2020, in the 
Dept. of Ophthalmology at Datta Meghe Medical 
College, SHMRC Hospital Nagpur in collaboration 
with Jawaharlal Nehru Medical College, Datta Meghe 
Institute of Medical Sciences, Sawangi, Meghe Wardha. 
Primary pterygium patients managed by surgical 
interventional procedure include excision of pterygium 
with infero conjunctival autograft which was glue free 
and suture less from the same eye. An informed consent 
from all patients was taken before the procedure and 
concerned patients were told to instil plain antibiotic 
eyedrop moxifloxacin four times a day two days prior 
to a surgery.

Surgical procedure: Patients who were enrolled 
undergo pterygium excision followed by infero 
conjunctival autografting under peri bulbar block.

Confirmation of the eye of the patient which is to be 
operated done by the operating surgeon and then only peri 
bulbar block was given along with on table instructions. 
Betadine painting and draping done under aseptic 
conditions. the pterygium was excised by using Bard 
Parker knife with number 11 blade which was continued 

up to the limbus. The surgeon tried to clean and free the 
pterygium which had encroached the cornea. Then by 
holding the pterygium at the apex and by stretching it 
a little, it was cut with the help of conjunctival scissors 
and bare sclera was created. Scleral bed was cleaned 
by cauterization and we made sure that it would free 
from Tenon’s capsule. Castor – Vejjo calliper was used 
to determine the size of the scleral bed. The graft was 
marked approximately (1mm) larger than scleral bed on 
the inferior conjunctiva (mostly temporal side). After 
giving a nick the thinnest possible continuous graft was 
obtained which was free from tenon’s capsule. Once the 
limbus was reached the graft was flipped over and on to 
the cornea. The graft was meticulously dissected from 
tenons attachment. The graft was then placed on the 
bare sclera by maintaining the orientation i.e the limbal 
side of the graft to the limbal side of the bare sclera. The 
graft’s position was checked after 4 to 5 mins by using 
Macphearsons’s forceps. A single drop of an antibiotic 
eye drop was put in the operating eye, which was then 
pad bandaged. Patient was kept as an indoor patient for a 
day and then discharged after day 1 post op examination. 
Patient was asked to follow up after 7 days, 15 days, 
I month and two months from the day of surgery. All 
surgeries were performed by the same surgeon.

Scope of the study: Vidarbha region and its 
surroundings have dry, hot & dusty climate.

Main occupation of the people in this place is 
farming and daily labourers, mostly outdoor occupation. 
The study aims at exploring options to improve the 
quality of life in cosmetically and visually challenged 
patients

Observations and Results
Out of 123 patients registered in our pterygium 

surgery OT register. 104 cases were analysed which 
met the Inclusion criteria. Cases were divided into four 
arbitrary grades as shown in table 1

Table No. 1: Slit-Lamp Gradation

Grades of pterygium Patients 

Grades 1 Pterygium- invading the limbus 20

Grades 2 of Pterygium- midway between 
limbus & pupil 56

Grade 3 of Pterygium- Reaching up to 
pupillary margin 24

Grade 4 of Pterygium- Crossing pupillary 
margin 04
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Above table shows no. of patients enrolled in 
different grades of pterygium most common patient in 
our study were having grade 2 pterygium

Table No. 2: Distribution of cases according to sex

Males Females Ratio

65 39 1.66 : 1

Above table shows us sex (gender) wise distribution 
in our study. Males are in majority compared to females.

Table 3: Distribution of patients according to age.

Age group in 
years Male Female Total cases

21-30 03 06 09

31-40 12 02 14

41-50 21 18 39

51-60 16 11 27

61-70 13 02 15

Above table shows us different age group and total 
no. Cases enlisted in it. 39 out of 104 cases belong to 41 
to 50 yrs of age group.

Table 4: Complaints of the Patients at the time of 
admission.

Complaints No. of patients

Redness & watering 54

Foreign body sensation 35

Cosmetic blemish 10

Diminution of Vision 05

Table no 4 shows us what symptoms braught them 
to eye opd. Redness with watering was most common 
symptom in our study.

Table 5: Post operative complications in Cases.

Complication No. of Cases

Graft displacement 07

Granuloma formation 03

Conj cyst 02

Recurrence 09

Sub. Conj haemorrhage 03

Above table shows of different complications after 
surgical intervention. Recurrence was troublesome & 
common complication

Table 6: Recurrence rate according grade of 
Pterygium.

Grade of Pterygium No. of patients

Grade 1 nil

Grade 2 02

Grade 3 06

Grade 4 01

Above table shows us grade of pterygium in which 
recurrence was seen. Patients i.e. out of 9 cases of 
recurrence 6 were having grade 3 Pterygium. Grade 1 
pterygium patients had no recurrence

Discussion
Out of 104 cases which we enrolled in our study, we 

found 56 cases belong to grade 3 pterygium, according 
to Slit lamp gradation. In percentage wise maximum ie 
53.84%. Distribution of cases according to Gender, Male 
predominance seen . 62.50% male & 37.50% female. 
Male to female ratio was 1.66 : 1, according to TABLE 
NO 2. These finding are not similar to a study done by 
Priya VR et al4 showed that 69% were female and 31% 
were male. But our findings are replicated in study done 
by Poonam Bhargava et al5 where male predominance is 
seen. According to age wise distribution, We found that 
highest no. patients were seen in age group 41- 50 yrs, 
total 39 cases (21 male patient and 18 female patient) . 
37.5 % of total cases. Which is replicated in the study 
done by Thangjam Amit Singh & et al found to be more 
marked in the 4th-5th decade of life6. Next common age 
group was 51- 60 yrs. Total cases 27 (16 male and 11 
female patient) 25. 96 % of total cases.

One interesting observation was seen in age group 
21-30 yrs, out of 9 cases 6 female and only 3 male. 
Female predominace seen in only this age group. 
Subjective pre-operative complaints were also taken 
under consideration, we found that in our region redness 
with watering is there main symptons which mostly 
braught them to hospital.

In this Study, Recurrence remain to be most 
common post operative complication . It was seen in 
9 patients which was approx. 8.65 % of total cases. 
Recurrence occurred in 3 out of 9 patients after 1month 
post operatively & remaining 6 patients after 1.5 – 2 
months after Surgery, which is more than a study done 
by Vichare N et al7 showed that at the end of final follow 
up at 6 months, 3 cases (10%) from suture group and 
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1 case (3.33%) from fibrin group had recurrence. Also 
more than another study done by Thangjam Amit Singh 
& et al6 where recurrence rate was 1.28% after pterygium 
excision with conjunctival autografting using fibrin glue 
(group A) and 2.24% after excision and autografting 
with suture (groupB). Recurrence of pterygia was more 
common in patients younger than 40 yrs.

Displacement of the graft was 2 nd most common 
complication seen in our study, as we are procuring 
inferior graft, sometimes it was difficult to get ideal 
graft cause surgeons handedness and surgical maneuver 
compared to superior conj .grafting . this complication 
was marginally higher in our study compared to study 
done by Poonam bhargava et al5(in 3oo cases 16 cases 
show graft displacement ie 5.33%) . in our study 7 cases 
found to have graft displacement ie 6.73 %

According to Table no. 6, recurrence was more 
common in grade 3 pterygium. TAN DTH & et al, 
suggested that fleshy Pterygium had a greater chance of 
recurrence than thin pterygia 8

India is a country of 1.32 billion. The World Health 
Organization recommends, one doctor to serve 1,000 
people, across all levels of care9

In India, there are >100 million elderly people who 
often have comorbidities that are often neglected10. 
Vision 2015 of MCI emphasizes on ‘Competency-based 
learning’ and insists for assessment of newer learning 
experiences, competencies, along with certification 
of essential skills11. Due attention is needed on 
patient specific systemic conditions like diabetes12-17, 
hypertension18-26, respiratory and renal disorders27-33.

Conclusion
Pterygium excision followed by inferior 

conjunctival grafting has an advantage of leaving the 
superior conjunctiva (commonly used in conjunctival 
autografting procedure) for glaucoma or cataract surgery 
if need arises. it’s also economical with minimum to 
moderate complications such as recurrence & graft 
displacement considering existing ways of management 
of Pterygium.

Limitations: Shorter follow up time may 
underestimate the recurrence rate.

Ethical Clearance: Taken from institutional ethics 
committee.
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Abstract
Introduction: Post-dural puncture headache (PDPH) is an iatrogenic complication associated with spinal 
anaesthesia. The occurrence of PDPH is determined by different factors. They are sex, age, pregnancy, past 
PDPH history, needle tip shape and needle size, bevel orientation, number of attempts, and approach used 
for lumbar puncture. We conducted the present study to find the incidence of PDPH.

Material and Method: After ethics committee approval, we observed 500 patients who had undergone 
surgery for lower abdomen and lower limb. Patients were randomly divided in Group A and Group B 250 
patients in each group and received spinal anaesthesia via 23 and 25 quincke spinal needle respectively. 
They were followed post operatively regularly for development of any signs and symptoms of post dual 
puncture headache, which was end point of study.

Results: Out of 500 patients 6 patient developed PDPH. The incidence was 1.2%. There was no statistically 
significance with sex, number of attempts and guage of spinal needle.

Conclusion: In our series the incidence was 1.2% which is far less than other studies. Taking into 
consideration cost effectiveness & success rate we feel that in our setup we can continue with use of 23 & 
25-gauge quincke needle.
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Introduction
Spinal anaesthesia is one of the commonest 

anaesthetic technique used in lower abdominal and 
lower limb surgeries1. Variables of the needle design, 
such as needle size and needle shape have been adjusted 
to allow intrathecal injection and rapid flow of cerebral 

spinal fluid (CSF), while at the same time restricting 
Dural damage and loss of CSF2,3 .Post dural puncture 
headache (PDPH) is an iatrogenic complication 
associated with spinal anaesthesia due to persistent 
leakage of cerebrospinal fluid (CSF) from the site of the 
puncture resulting in meningeal stretch. The occurrence 
of PDPH is determined by different factors. They are sex, 
age, pregnancy, past PDPH history, psychological stress 
of invasive procedure, needle tip shape and needle size, 
bevel orientation, number of attempts, and approach 
used for lumbar puncture4,5,6.

A headache that occurs within 5 days of lumbar 
puncture and aggravates when standing or sitting and 
relives when lying flat is classified as postdural puncture 
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headache (PDPH) on the grounds of the 3rd edition of 
the International Classification of Headache Disorder7. 
PDPH is a well-known iatrogenic complication of spinal 
anaesthesia that remains a major problem8-11. It is the 
downside to the use of spinal anaesthesia or diagnostic 
lumbar puncture resulting from the loss of CSF and the 
resultant strain on meninges excited by the hole formed 
in the dural tissues2,12. PDPH is normally moderate, 
without PDPH any movement restrictions, and no 
treatment needed when patients with extreme PDPH 
were confined to bed. An epidural blood patch (EBP), 
which injected the patient’s own blood into the epidural 
space to cover the hole produced in the dural tissues, 
was used to treat severe PDPH13. PDPH’s modifiable 
risk factors included needle size, needle shape, bevel 
and insertion angle orientation, stylus replacement, and 
operator experience14. Needle size could be the most 
significant factor in PDPH development8,15,16. Spinal 
needles commonly used today are 22 to 27 G, but sizes 
ranging from 19 to 30 G are available1. The incidence of 
PDPH following spinal anesthesia done with Quincke, 
a cutting needle, is 36% with a 22 G needle, 25% with 
a 25 G needle, 2% to 12% with a 26 G needle, and less 
than 2% with a 27 G needle8,16-19. The smaller needle 
diameter decreases the risk of PDPH17,20. 29 G needles 
will minimize the complication of PDPH but they are 
too thin to use17.

Extremely thin spinal needle (29 G or smaller) will 
increase the probability of spinal anaesthesia failure. And 
multiple dural punctures resulting from unsuccessful 
puncture will increase the PDPH rate15,21-24. And 
occasionally CSF is too viscous for a small needle to 
get through10. As for the tip style, the cutting point 
needles were easier to insert through the skin and 
ligaments, while the dura mater was easier to identify by 
the pencil-point needles25,26. Some studies argued that 
the incidence of PDPH was not significantly different 
between cutting-point and pencil-point needles27,28. 
Some, opposed arguing noncutting needle lead to 
lower rate of headache29-31. Zhang D et al published a 
meta-analysis in 2000 had compared the frequency of 
PDPH between Quincke and pencil-point spinal needles 
which suggested that pencil-point spinal needle will 
significantly reduce PDPH rate compared with Quincke 
spinal needles29. However in this meta-analysis only 
Quincke spinal needle were included, while other cutting 
spinal needles were ignored. Zhang D et al in 2016 done 
a meta-analysis which showed Whitacre spinal needle 
was better than Quincke spinal needle.24

As the general assumption has been that the pencil 
point needle is better than cutting-point spinal needle 
for preventing PDPH. The cost of pencil point needle is 
much higher than cutting point spinal needle. This factor 
is of very much concern in our country. We decided to 
conduct an observational crossectional study to know 
the Incidence of post dural puncture headache in our set 
up with quincke spinal needle.

Material and Method
Methodology: Present study was conducted in the 

department of Anaesthesiology at Datta Meghe Medical 
College and Shalinitai Meghe Hospital and Research 
Centre Nagpur, in collaboration with Jawaharlal Nehru 
Medical College Datta Meghe Institute of Medical 
Sciences, Sawangi Meghe, Wardha. Ethical committee 
approval taken. All patients underwent routine pre 
anaesthesia check up with relevant investigations. We 
selected 500 patients who are posted to undergone 
surgery for lower abdomen and lower limb. Patients 
were randomly divided in Group A and Group B 250 
patients in each group. Group A patients were received 
spinal anaesthesia with 23 gauge quincke spinal needle.

Group B patients were recieved spinal anaesthesia 
with 25 guage quincke spinal needle.

Inclusion criteria:

• Age 18yrs – 60yrs

• No Pre-existing headache

• ASA grade I and II.

Exclusion Criteria:

• Pre-existing headache.

• Age below 18yrs and above 60 yrs.

• ASA grade III and IV

• Contraindications to spinal anaesthesia.

• All were monitored routinely according to standard 
ISA guidelines. They were followed post operatively 
for development of any sign and symptoms of 
PDPH.

Patients were observed for

• Headache in frontal/occipital area,

• Increasing with sitting and standing

• Reliving with lying down.
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• Any neck muscle spasm by

• Allowing them to describe themselves

Followed on day 0,1st, 2nd, 3rd and after discharge 
telephonically conversation with the concerning surgeon 
regarding the above symptoms for 4th and 5th day. 
Assuming that no feedback means no complaints. This 
we considered as end point of our study.

Those with signs and symptoms suggestive of PDPH 
were treated with bedrest, adequate hydration, IV Fluids, 
and analgesics like aspirin, codeine, paracetamol and 
sphenopalatine ganglion block twice daily for 2 days. 
Patients had complete relief of headache with above 
treatment. In sphenopalatine ganglion block patient 
were placed supine and bilateral nostrils anaesthetised 
with lignocaine jelly. Each nostril then inserted by swab 
stick soaked by 4% lignocaine in upward and backward 
direction till resistance is felt. After 5 minutes swab stick 
is removed.

Data collected and incidence of post dural puncture 
headache calculated.

Results
In this study it was observed that Mean age of 

participants was 30.1+9.5 years and Mean weight of 
participant’s was 56.7+ 8.71 kg.

Table 1: Distribution of Study Group Based on Sex

Sex Frequency Percentage

Male 278 55.6%

Female 222 44.4%

Total 500 100%

Of the total 500 participants 278(55.6%) were male 
and 222 (44.4%) were female

Table 2: Distribution of study group according to 
gauge of quincke spinal needle

Guage of Quincke Needle Frequency Percentage

23 Guage 250 50%

25 Guage 250 50%

Total 500 100%

250 participants were received spinal anaesthesia by 
23 gauze needle and rest 250 by 25 quaze needle.

Table 3: Distribution according to the frequency of 
headache:

Headache Frequency Percentage

Absent 494 98.8 %

Present 6 1.2%

Total 500 100%

In our study 6(1.2%) participants complained 
headache, while no headache was recorded in 494 
(98.8%) cases.

Figure 1: Headache
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Table 4: Frequency of headache depending on type of needle:

Headache (p/a)

Gauge of Quincken Spiinal Needle

Total P value23 25

N % N %

Absent 247 98.8 247 98.8 494

0.7, NSPresent 3 1.2 3 1.2 6

Total 250 100 250 100 500

NS: Not Significant

The incidence of headache is 1.2% for both 23 and 25 gauze needle (P=0.7,NS).

Table 5: Statistical analysis of headache based on sex

Sex

Headache

Total CHI Square PAbsent Present

N % N %

Male 276 55.2 2 0.4 278
1.2 0.269

Female 218 45.6 4 0.8 222

Total 494 98.8 6 1.2 500

The incidence of headache in males is 0.4% and females is 0.8%. (P=0.269, NS)

Table 6: Statistical relationship between no of attempts and incidence of headache

No of Attempts

Headache

Total CHI Square PAbsent Present

N % N %

1 396 79.2 4 0.8 400
0.675 0.411, NS

2 98 19.6 2 0.4 100

Total 494 98.8 6 1.2 500

0.8% of incidence was there for spinal on 1st attempt and 0.4 on second attempt.

Discussion
Regional anaesthesia particularly spinal anaesthesia 

is well established popular technique. Because of its safety 
profile, ease of administration and cost effectiveness 
it continues to be the technique of choice in most of 
below umbilical surgeries unless contraindicated. Never 
the less like other techniques it is also associated with 
complications. Post-dural puncture headache (PDPH) 
is one of the complication which needs concern and 
attention. Incidence of PDPH depends upon number 
of variables such as age of patient, sex, size, type & 
orientation of needle.2,4,5,7-29 The frequency of PDPH 
ranges from 0% to 36%.11,19-22

In our study 6 patients out of 500 (1.2%) developed 
headache. Among this 3 (0.6%) patients belonged to 
23 NO quincke group and 3 (0.6%) belonged to 25 NO 
QUINCKE group. Study done by Malik et al found out 
the incidence of PDPH was 5 percent with 25 G Quincke 
Babcock spinal needle.32

Large spinal needles will produce bigger defects in 
dura so chance of dural puncture headache is more in 
comparison with smaller needles which produce small 
dural defects & less incidence of headache14,20. This 
large bore needle was associated with an incidence of 
70 percent whereas advanced small size needles are less 
likely to produce higher incidence. In a study done by 
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Weasel observed 12.8% incidence in pregnant patients 
with 27G Quincke needle was used.33

In contrast in our study we observed overall 1.2% 
incidence with both 23 and 25 gauze quincke spinal 
needle. We divided our patients in two groups, 250 in 
each based on the quaze of quincke spinal needle 23 and 
25. We haven’t found any significance of quaze of spinal 
needle associated with PDPH, p value is 0.7.

Number of puncture attempts can be reduced by 
the experience of the Anaesthesiologist. Experienced 
anaesthesiologist is likely to get success in first pass. 
In our study spinal anaesthesia was performed by the 
anaesthesiologist with atleast 3 years of experience in 
single puncture in 400 patient out of which 4(0.8%) 
patient had PDPH and in second attempt in 100 patient 
out of which 2(0.4%) patient had PDPH. We haven’t 
found any association with the no of attempts and 
associated PDPH, p value is 0.4. Wail N khraise et al 
conducted a study in 2015 showing that the incidence of 
PDPH is higher with the repeated no of dural puncture 
headache.34

In our study we haven’t found any significance 
regarding the sex of patient for PDPH. The p value is 
0.26. Total 4(0.8%) female patients and 2 (0.4%) male 
patient had headache. Faramarz Mosaffa et al conducted 
a study in 2007-8 stating that females have higher 
incidence of PDPH after spinal anaesthesia.35

Treatment options for Post dural puncture headache 
includes simple measures such as adequate hydration, 
NSAID‟S to complex procedures as epidural blood 
patch. Simple measures are very effective in managing 
most cases of PDPH. In our study NSAID‟s hydration 
& adequate rest and sphenopalatine block relieved 
headache in patients36. Studies on other anaesthetics and 
related aspects in this region are available 37-44.

CONCLUSION

PDPH is not a rare complication associated with 
spinal anaesthesia. Though incidence can be reduced 
it’s not preventable. In our series the incidence was 
1.2% which is far less than other studies. Taking into 
consideration cost effectiveness & success rate we feel 
that in our setup we can continue with use of 23 & 
25-gauge quinckie needle.

Limitation of the study:

Though the results are satisfactory with the finding, 

we need to increase the data base for needle guaze, sex, 
no of attempts and continue with the follow up may be 
with formulation of post-operative questionnaire which 
will be filled by the patient regularly.

Ethical Clearance: Taken from institutional ethics 
committee.

Source of Funding: Self.

Conflict of Interest: Nil.
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Abstract
Introduction: In recent times, there is a much greater emphasis on the physical causes of infertility so that 
psychological effects can be ignored. There are, of course, a number of physical and emotional factors that 
can induce infertility. Mind and body interventions are efficient in lowering psychological distress thereby 
increases the ART success rate, fetal outcome by improving the psychological and physiological stress. The 
purpose of the current study is to assess the relationship between effect of mind body intervention and serum 
cortisol level and oocyte quality.

Aim and Objectives: To study the effectiveness of mind body intervention on oocyte quality and serum 
cortisol level in subfertile females.

Materials and Method: This study is done in wardha test tube baby centre AVBRH (SAWANGI) WARDHA 
Relevant data on the demographics and treatment history as well as the indications for IVF treatment will 
be recorded. Serum cortisol level of all participant were analysed and then stimulated using a routine short 
antagonist protocol.

Observation and Result: From total recruited patient, one didn’t attended intervention program at all. Four 
patients attended intervention program from 4 to 6 week in discontinuation manner. Eight patients attended 
up to 70% to 90% of intervention program and remaining 24 patients attended complete 10 week mind body 
intervention program. In group of 7 to 9 week intervention 6 patient out of 8 showed decrease in serum 
cortisol level. Patient who attended complete 10 weeks intervention they are showing significant decrease in 
serum cortisol level. From 40 patient, 24 attended complete 10 week mind body intervention, among them 
16(66%) gave positive response to mature oocyte retrieval.

Discussion: In this research, a mind body intervention on subfertile females was created and to see their 
response to mature oocyte in IVF study. Study revealed that, there were very few studies examined the role 
of cortisol in relation to M II oocyte and finally clinical pregnancy outcomes. Two studies reported that 
pregnancy rates were enhanced by adopting the MBI. This is in support to our study.
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Conclusion: This study concludes that, there 
is direct correlation of serum cortisol level and 
oocyte quality and Mind-Body intervention is 
key factor to improve oocyte quality.
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Introduction
In recent times, there is a much greater emphasis on 

the physical causes of infertility so that psychological 
effects can be ignored. There are, of course, a number of 
physical and emotional factors that can induce infertility. 
Many infertile couples encounter conflict over the social 
significance of pregnancy and negative emotions, current 
medical research focuses on the diagnosis and treatment 
of infertility, the degree of psychological and social 
support is minimal. That may be caused by issues with 
either spouse and may be of a primary or secondary in 
nature. 1-3 study revealed that anxiety and, in particular, 
depression prior to IVF/ICSI therapy were positively 
correlated with adrenaline levels of urine during 
treatment. They also found an association of lower 
adrenaline at oocyte extraction with an increased risk of 
pregnancy.4 Cortisol is a steroid hormone produced by the 
adrenal gland. It is the key hormone in stress and fight or 
flight response. It is a well-established stress biomarker 
and is controlled by adrenocorticotropic hormone from 
the pituitary gland. Its levels can be affected by physical 
stress, emotional stress, and illness. In case of high level 
of stress, serum cortisol value is bound to increase, thus 
it is a reliable indicator in patients undergoing stressful 
events in life.5-7 A series of studies have looked at stress 
during the IVF cycle.8 But the role of anxiety and stress 
and the effects of psychological stress on the outcome, it 
is important to examine these dimensions more closely 
in women undergoing IVF therapy.9 Mind and body 
interventions are efficient in lowering psychological 
distress thereby increases the ART success rate, 
fetal outcome by improving the psychological and 
physiological stress.10 The purpose of the current study 
is to assess the relationship between effect of mind body 
intervention and serum cortisol level and oocyte quality. 
The perception that psychological stress may prevent 
a woman from attaining and maintaining a pregnancy 
has become widely accepted. Mind-body interventions 
(MBIs) may be an effective tool to help women manage 
the demands of infertility diagnosis and treatment.

Keywords: Cortisol, Mind-body interventions, 
IVF, oocyte quality

Aim and Objectives: To study the effectiveness 
of mind body intervention on oocyte quality and serum 
cortisol level in subfertile females.

Materials and Method
This study is done in wardha test tube baby centre 

AVBRH (SAWANGI) WARDHA Relevant data on 
the demographics and treatment history as well as the 
indications for IVF treatment will be recorded. Serum 
cortisol level of all participant were analysed and then 
stimulated using a routine short antagonist protocol.

Infertile Patients:

↓

Serum cortisol level

1st OPU

↓

Anlysis of oocyte

↓

After 1 month of recovery

↓

8 to 10 week mind body intervention

↓

Serum Cortisol level

↓

2nd OPU

↓

Analysis of oocyte quality

Sample Size: 40 sub fertile female patient.

Inclusion Criteria: Couples suffering from primary 
and secondary infertility and registered for two

1. OPU cycle

2. Patient from age group 25-35.

3. Patient with normal Anti-Mullerian Hormone

Exclusion Criteria:

1. Patients registered for single IVF cycle.

2. Patients having AMH <1.5

3. Patients not fit for IVF having viral infections like 
HIV, HbsAg etc.

4. Patients who want to undergo fresh embryo transfer.

Observation and Result
From total recruited patient, one didn’t attended 

intervention program at all. Four patients attended 
intervention program from 4 to 6 week in discontinuation 
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manner. Eight patients attended up to 70% to 90% of 
intervention program and remaining 24 patient attended 
complete 10 week mind body intervention program.
[Table 1, Pie Diagram 1].

Table .1: Duration wise intervention distribution of 
patient number

Intervention Period Group (Weeks) No of patient

0 01

01-03 03

04-06 04

07-09 08

10 24

Total 40

Patient who attended 4 to 6 week intervention 
program among them 50% showed positive response in 
terms of decrease in serum cortisol level. In group of 7 to 
9 week intervention 6 patient out of 8 showed decrease in 
serum cortisol level. Patient who attended complete 10 
weeks intervention they are showing significant decrease 
in serum cortisol level. [Table 2, Pie Diagram 2].

Table. 2: Week wise intervention distribution of patients and their response in terms of change in Serum 
cortisol value

Intervention Period 
Group (Weeks) No of patient Number of Patient with 

positive response
Number of Patient with 

Neutral response
Number of Patient with 

Negative response

0 01 00 00 01

1-3 03 00 01 02

4-6 04 02 00 02

7-9 08 06 01 01

10 24 17 01 06

Total 40 25 03 12

Patient who attended 4 to 6 week intervention they 
showed slightly positive response in terms of mature 
oocyte retrieval. In group of 7 to 9 week intervention 50% 
patient showed positive response and 25% gave negative 

and neutral response respectively. From 40 patient, 24 
attended complete 10 week mind body intervention, 
among them 16 (66%) gave positive response to mature 
oocyte retrieval. [Table 3].

Table 3: Week wise intervention distribution of patients and their response in terms of no of retrieved 
metaphase II oocyte

Intervention Period 
Group (Weeks) No of patient Number of Patient with 

positive response
Number of Patient with 

Neutral response
Number of Patient with 

Negative response

0 01 00 00 01

1-3 03 00 00 03

4-6 04 01 01 02

7-9 08 04 02 02

10 24 16 03 05

Total 40 21 06 12
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It is observed that after mind body intervention 26 
patient shows decreased serum cortisol level and along 
with them 20 patient also shows improved in their M 
II oocyte retrieval. Correlation of decrease in Serum 
cortisol level and M II oocyte retrieval after Mind Body 
intervention. [Table 4, Pie Diagram 3].

Table 4: Correlation of decrease in Serum cortisol 
level and M II oocyte retrieval after Mind Body 

intervention

Number of patient decreased serum cortisol level 26

Number of patient increased MII oocyte retrieval 20

Number of patient increased serum cortisol level 11

Number of patient decreased MII oocyte retrieval 15

Number of patient retained same serum cortisol level 03

Number of patient retained same no of MII oocyte 
retrieval 05

Discussion
In this research, a mind body intervention on 

subfertile females was created and to see their response 
to mature oocyte in IVF study. Study revealed that, there 
were very few studies examined the role of cortisol in 
relation to M II oocyte and finally clinical pregnancy 
outcomes.11,12 literature also reported that there is no 
significant differences in cortisol between pregnant and 
non-pregnant groups report data derived from blood, 
saliva, or urine sampling.9,13 The systematic review 
described two non-blinded RCTs that looked at the 
effect of MBI on infertile women (N = 566). Outcome 
results for both non-blinded RCTs was incomplete due 
to high attrition rate.14 the study revealed that the impact 
of MBI on the marital behavior of couples cannot be 
concluded with respect to effectiveness in pregnancy 
outcomes.15 Two studies reported that pregnancy rates 
were enhanced by adopting the MBI. 16,17 this is in 
support to our study. Overall, it is fair to believe that 
anxiety, depression and fertility-specific quality of 
life have improved over time in tandem with MBI for 
women undergoing IVF treatment.18 Outcome of this 
research i.e. analysis of serum cortisol provides a good 
parameter for the assessment of the oocyte quality and 
further on IVF outcome.

Conclusion
This study concludes that, there is direct correlation 

of serum cortisol level and oocyte quality and Mind-Body 
intervention is key factor to improve oocyte quality. 

This small scale study gives favorable results. In future, 
large scale samples if studied, will be a revolution in the 
field of mind body treatment and assisted reproductive 
technique for the women facing problem of lesser and 
immature oocyte retrieval.
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Relevance of MCV and Knuckle Pigmentation in Early 
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Rohini Gulhane1, Swarnika Barde2, Swati Maldhure3, Neelam Sukhsohale4, Amit Gulhane5

1Assistant Professor, Department of Pediatrics, 2Junior Resident, Department of Pediatrics, 3Senior Resident, 
Department of ENT, Datta Meghe Medical College, SMHR Hospital Wanadongri, Hingna, Nagpur, 4Associate 

Professor, Department of PSM, Grant Government Medical College and Sir JJ group of hospitals, Mumbai, 
5Assistant Professor, Department of Gastroenterology, Jawaharlal Nehru Medical College, Datta Meghe Institute 

of Medical Sciences Sawangi Meghe, Wardha

Abstract
Background: Vitamin B12 deficiency is common in children, especially who take strict vegetarian diet. 
Limited data is available on relevance of knuckle pigmentation and elevated MCV for early diagnosis in 
central India, especially in pediatric population.

Aim: To study association of knuckle pigmentation and elevated MCV with vitamin B 12 deficiency in 
children in central India

Method: This was hospital based cross sectional study, carried out from March 2019 to February 2020. 
41 children with anemia (Hb < 11 gm%) or knuckle pigmentation or elevated MCV (>100 Fl) or any 
combination of these, were enrolled. The association of knuckle pigmentation and elevated MCV with 
vitamin B 12 deficiency was studied. Data was analyzed by Chi square test. P value < 0.05 was considered 
to be statistically significant.

Results: 29 out of 41 subjects had vitamin B 12 deficiency, maximum of which were strictly vegetarian. 
There was statistically significant association between vitamin b12 deficiency with elevated MCV but not 
with knuckle pigmentation.

Conclusion: Knuckle pigmentation and elevated MCV value may not be seen in every child with vitamin B 
12 deficiency, but their presence gives important clue to early diagnosis and hence leads to early treatment

Keywords: MCV (Mean Corpuscular Volume), knuckle pigmentation, vitamin B12 deficiency.
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Introduction
Vitamin B12 deficiency is common in India, as a 

majority of the population is vegetarian. Awareness 

about malnutrition, and anaemia is also poor among 
Indian mothers.1 Vitamin B 12 deficiency is an under 
recognised, easily correctable cause of anemia, fatigue 
and neurological symptoms2. In children, the most 
common cause of megaloblastic anemia is vitamin B12 
deficiency3. Hence childhood vitamin B12 deficiency 
is common in some parts of India where people follow 
strict vegetarian diet. Exclusively breastfed infants of 
vegetarian mothers are at a higher risk4 Effective public 
policies are needed to support appropriate infant and 
young child feeding (IYCF) to ensure adequate child 
growth and development, especially in low and middle 
income countries5

DOI Number: 10.37506/ijfmt.v14i4.12590
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A vitamin B deficiency in children (under 19 years) 
is defined as a serum B12 value of < 229 pmol/L or a 
MMA value > 0.26 to 0.29 ųmol/L6. Dermatological 
manifestations of B12 deficiency include cutaneous and 
mucosal hyperpigmentation7 About 19.0 % patients with 
megaloblastic anemia show knuckle hyperpigmentation 
and sometimes may be the only marker of vitamin-B12 
deficiency8 Various mechanisms have been suggested 
to explain hyperpigmentation associated with vitamin 
B12 deficiency like decreased glutathione levels 
activating tyrosinase and increased melanogenesis, 
defect in the melanin transfer between melanocytes and 
keratinocytes, resulting in pigmentary incontinence9,10 
Appropriate treatment results in dramatic clinical and 
laboratory response in most patients 11

Several reports state that the incidence of 
macrocytosis varies from 1.7 to 3.6%. The etiology 
and demographic profile varies among various western 
and Indian studies.12,13,14,15 Higher prevalence of 
macrocytosis suggests that it is one of the unrecognized 
and undiagnosed in routine clinical practice16 
Macrocytosis is not accompanied by anemia in upto 
60% of cases; however, isolated macrocytosis should 
always be investigated. Macrocytosis without anemia 
may indicate early folate or cobalamine deficiency.17 
Macrocytosis is reported in terms of mean corpuscular 
volume (MCV). Normal MCV values range from 80 
to 100 femtoliters (fl) and vary by age and reference 
laboratory.18 In the era of automated blood cell counters, 
macrocytosis is a relatively common finding, with 
prevalence of 1.7% to 3.6%.[19,20,21] However, the 
sensitivity and specificity of MCV as a test for detection 
or exclusion of vitamin B12 deficiency is not well known

The peripheral blood smear is considered to be 
more sensitive than RBC indices to identify early 
macrocytic changes, however, MCV may underestimate 
macrocytosis in over 30% of cases compared to the 
peripheral blood smear. 22 In patients with folate or 
vitamin B12 deficiency, macrocytosis is the earliest 
abnormality seen in complete blood counts. In those 
patients with elevated MCV values, laboratory tests for 
vitamin B12 and folate deficiencies are routinely ordered 
. The lower limits of normal for vitamin B12 levels are 
not well defined, especially in pediatric age group.23 
There is paucity of data on early recognition of vitamin 
B12 deficiency in pediatric population in central India. 
Limited information is available regarding use of MCV 
and knuckle pigmentation for diagnosis of vitamin B12 
deficiency in suburban area, in resource limited setting, 
hence this study is planned.

Method
The present hospital based cross sectional study 

was conducted in pediatric department from March 
2019 to February 2020, at Shalinitai Meghe Hospital & 
Research Centre in collaboration with Jawaharlal Nehru 
Medical College, Datta Meghe Institute of Medical 
Sciences Sawangi Meghe, Wardha, Maharashtra. 
Ethical clearance was sought for from institutional 
ethical committee before start of the study. Children of 
either sex, aged between 6 months to 18 years, presented 
with Hb < 11 gm % or knuckle pigmentation or MCV > 
100 fL or any combination of these, were enrolled in the 
study after taking informed consent of parents. Children 
with congenital bone marrow failure syndromes, 
leukemia, severe protein energy malnutrition, anemia 
due to surgical cause, infants (i.e babies < 6 month of 
age) were excluded from the study. In the present study, 
Anemia is defined as Hb < 11 gm% and categorized as 
mild (Hb : 9 – <11 gm%), moderate (Hb : 7- < 9 gm%) 
and severe (Hb: < 7 gm%). Vitamin B 12 deficiency was 
defined as serum vitamin B12 ≤ 180 pg/ml and furthet 
classified as Mild (≥ 100- ≤ 180 pg/ml), moderate (≥ 50 
– < 100 pg/ml) and severe (< 50 pg/ml).

After enrolling subjects, detailed present history, 
relevant past history, diet history and family history was 
obtained. Those subjects were further investigated with 
CBC, peripheral smear, retic count and serum vitamin 
B12 level. The association of knuckle pigmentation, 
elevated MCV with serum Vitamin B12 level was studied. 
Population based variation in knuckle pigmentation and 
abnormally elevated MCV was observed. Appropriate 
treatment was started as per the standard protocol. The 
information collecte was recorded in a master chart. 
Data analysis was done using Epi info version 2.3 and 
percentage, mean, χ2 and P values were calculated. P 
value less than 0.05 was taken to denote significant 
relationship.

Results
Out of 41 subjects enrolled, maximum number of 

subjects (22, 53.6%) belonged to the age group of 12 
years to 18 years, however mean age of presentation 
was 11.43 years. Proportion of males and females 
was 51.2% and 48.8 % respectively. Maximum 32 
(78.04%) subjects were taking non vegetarian diet. 
Out of 41 enrolled subjects, 31 (75.60) subjects had 
anemia, of which 13 (31.7 %) subjects had mild anemia, 
15 (36.5 %) had moderate anemia and 3 (7.3 %) had 
severe anemia. Anemia was detected accidentally in 26 
(83.87%) subjects.
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Vitamin B12 deficiency was observed in 29 
(70.73%) subjects. 14 (34.1%) subjects had mild 
deficiency, 12 (29.2%) subjects had moderate deficiency 
and 3 (7.3%) subjects had severe deficiency. Mean 
value of vitamin B12 was 159 pg/ml. Severe vitamin 
deficiency was noted predominantly in 12 to 18 years of 
age group. Out of total 31 anemic subjects, 25 (80.64%) 
subjects were deficient in vitamin B 12. The commonest 
presentation of vitamin B 12 deficiency was fever (15, 
51.72%) followed by generalized weakness (10, 34.4%) 

and paleness of body(8, 27.58%). Only one child was 
presented with decreased scholastic performance.

Knuckle pigmentation was present in 18 (43.90%) 
subjects, out of which maximum subjects 6 (33.33%) had 
mild vitamin B12 deficiency. Only 14 (45.16%) anemic 
subjects had knuckle pigmentation. The association 
between vitamin B12 deficiency and presence of knuckle 
pigmentation was not found to be statistically significant 
by applying chi square test with P value of 0.426.

Table 1: Table showing association of knuckle pigmentation and vitamin B12 deficiency

Knuckle pigmentation
Vitamin B 12 deficiency

P value X2 value
Present Absent

Present (n = 18) 13 5

0.426 0.034Absent (n = 23) 16 7

Total (n= 41) 29 12

Elevated MCV (> 100 Fl) was documented in only 
6 (20.68%) subjects with vitamin B12 deficiency. Mean 
MCV value was found to be 82.26.Fl. The association 

between vitamin B12 deficiency and elevated MCV 
was found to be statistically significant with P value of 
0.0015.

Table 2: Table showing association of MCV and vitamin B12 deficiency

Vitamin B 12 Deficiency
MCV

P value X2 value
< 100 Fl ≥ 100 Fl

Mild (n= 14) 12 02

0.0015 12.97Moderate (n= 12) 11 01

Severe (n= 3) 00 03

On peripheral smear, macrocytes were found in only 
5(17.24%) subjects. The commonest Peripheral smear 
finding was hypochromic microcytic with anisocytosis.

Discussion
Megaloblastic anemia is not uncommon in the 

Indian subcontinent as well as other parts of Asia with 
females and vegetarians being more susceptible to B12 
deficiency. Various studies in the past have shown that 
occult B12 deficiency may be rather prevalent among 
Indian urban and rural population.24 The diagnosis 
should not be dependent on abnormal blood values. 
Macrocytosis for example is not specific to a vitamin B 
deficiency in children and also anaemia is not always 
present – as was previously assumed. In our study, 

4(9.75%) subjects were deficient in vitamin B12, but not 
anemic. It is estimated that if the values for haemoglobin, 
haematocrit and MCV are normal, more than 30% of 
vitamin B12 deficient patients will be missed. 25 In a 
Mexican study done on varied etiology of megaloblastic 
anemia with pre-school children, no cases had folate 
deficiency, while 41% had low B12 levels.26 In a study 
on 45 patients with megaloblastic anemia by Bay A et al 
found that, 93% cases had vitamin B 12 deficiency and 
only 7% had folate deficiency.27 In our study we found 
70.73% subjects were vitamin B12 deficient.

Anne-Lise Bjorke Monsen et al in 2003 studied 
cobalamin status and its biochemical markers 
methylmalonic Acid and Honmocysteine in 3766 
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children from the age of 4 days to 19 years. They found 
that lowest value of serum vitamin B12 was in children 
with age group of 12-19 years, which is in accordance 
with our study in which sever vitamin B 12 deficiency 
(< 50 pg/ml) was predominantly seen in the age group of 
12 years to 18 years. [28]

Pooled data from different studies shows that a 
considerable number of B12-deficient patients will 
remain unnoticed when the MCV is used as the only 
parameter to rule out the diagnosis of B 12 deficiency.29 
In our study, elevated MCV > 100 Fl was seen in only 
6 (20.68%) subjects with vitamin B12 deficiency but 
the association between vitamin B12 deficiency and 
elevated MCV was found to be statistically significant 
with P value of 0.0015 and x2 of 12.97.

A clinical study was done on 1752 children by 
Haken Sarbay et al.on Evaluation of children with 
macrocytosis found that macrocytosis in 2017. They 
found that macrocytosis was detected in only 14 (19.4%) 
in vitamin B 12 deficient children which is in accordance 
with our study where only 5 (17.24%) children with 
vitamin B12 deficiency showed macrocytosis.30

A retrospective analysis was conducted by S Srikant 
on Clinical Spectrum and a Hematological Profile of 
21 children with age group from 2 months to 15 years 
with Megaloblastic anemia. There were no patients in 
the age group of 3-13 years in contrast to our study. 
The most common symptoms were pallor, fatigue, and 
neurological involvement . In another study by Katar et 
al.,most frequently reported clinical signs and symptoms 
of nutritional megaloblastic anemia were paleness, 
hypoactivity, attention deficit and stomatitis in young 
Turkish children, whereas the commonest presentation in 
our study was fever, followed by generalized weakness 
and paleness of body. 31,32

Conclusions
• Knuckle pigmentation and elevated MCV value 

may not be seen in every child with vitamin B 12 
deficiency, but their presence gives important clue 
to early diagnosis and hence early treatment

• Vitamin B-12 deficiency has varied manifestations 
and its possibility should be thought of even in 
absence of anemia, especially in teenage group of 
children.
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Abstract
Background: Safe surgical service is mostly inaccessible to most of the poor tribal population of the 
Gadchiroli district of Maharashtra. Temporary multidisciplinary surgery camps can be the answer, but its 
safety and cost-effectiveness were always questioned.

Method: This is a prospective interventional study included 172 laparoscopic ally operated cases of inguinal 
hernia at Hemalkasa camp from 2015 up to 2020. Along with a study of clinical parameters like demography, 
infection and recurrence were evaluated.

Results: Most of cases in an age group of 20- 40 years and belong to the male gender with a presentation 
as indirect inguinal hernia. The right side was outnumbered than left. Mesh was not fixed and a single dose 
of antibiotic prophylaxis was administered. A promising zero infection rate was observed with recurrence 
was only in 4(2.3%) cases. Most of the patients were operated by the TEP method. Clinical presentation was 
reducible swelling in groin in maximum patients. The average operative time was 60 minutes. There were 
no intraoperative (neurovascular, visceral) and any post-operative complications. 4 days early return to work 
time was noted with very high acceptability laparoscopic surgery in tribals was observed.

Conclusions: Laparoscopic hernia repair in tibal people in multi diagnostic camps is found to have acceptable 
and good results. It is a safe as having zero infection and minimal recurrence rate. This procedure is also 
having less postoperative pain and discomfort, cosmetically good with early return.
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Introduction
The word “hernia” means torn in Latin and branch or 

bud in Greek1. In the medieval era, up to the 19th century, 
inguinal hernia surgery had poor results. At the end of the 
19th century there was a fast understanding of anatomy, 

surgical asepsis, and anesthesia leads to development of 
improved techniques of hernia repair. Bassini introduced 
his landmark technique on tissue repair for hernia 
surgery in 18872. Actual preperitoneal mesh repair by 
the laparoscopic way was reported by Arregui and Dion 
in the 1990s was an actual throughgoing idea in hernia 
repair3. Dr. Prakash and Dr. Mandakini had first come 
to Hemalakasa with some co workers after becoming 
medical graduates. The couple started a type of open 
hospital, in which tribal patients were admitted for the 
proper administration of medicines. This was because 
there had been a few instances of over-medication by 
the patients. To overcome hurdle of the availability 
of modern health facilities, the team of Datta Meghe 
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Institute of medical sciences has got an opportunity 
to serve tribal by participating in laparoscopy surgery 
camps from 2015, operating around 172 hernia patients 
by laparoscopic method with Lok Biradari Project . 
Today, the Lok Biradari Project hospital treats thousands 
of patients. Dr. Prakash not only care for humans but 
also loves wild animals. The Amte couple look after 
many such wild animals. He started a school for tribal 
children. Dr. Prakash Amte was awarded a Padma Shri, 
and both Dr. Prakash and Dr. Mandakini Amte are 
recipients of the prestigious Ramon Magsaysay Award, 
besides many others.4

It is of our great surprise that even tribal peoples are 
having great favor about the laparoscopic hernia surgery. 
The first camp was conducted in 2015 at Hemalkasa 
tribal area was lasted for four days. Most of the hernias 
were operated by open method but few by laparoscopic 
method. It was of surprise that in next camp onwards 
almost all operated by laparoscopic method on request 
of these tribal patients. Laparoscopic technique getting 
favor because of less postoperative pain and hospital 
stay and more cosmesis probably. The results of mesh 
repair, both open and laparoscopic are encouraging.

Method
This is a prospective interventional study conducted 

in the Dept. of General Surgery at Datta Meghe Medical 
College, Shalinitai Meghe Hospital and Research Centre, 
Nagpur in collaboration with Jawaharlal Nehru Medical 
College,Datta Meghe Institute of Medical Sciences 
Wardha; included 172 laparoscopically operated cases 
of inguinal hernia at Hemalkasa camp from 2015 
up to 2020. A surgeon’s team from, Datta Meghe 
Medical College Hingana, Nagpur, in collaboration 
with Jawaharlal Nehru Medical College, Datta Meghe 
institute of medical science (DMIMS), Sawangi, Meghe, 
Wardha, Maharashtra India, participating in the camp 
and operate various types of laparoscopic surgeries 
including hernia surgery. Ethical approval for the 
study was obtained from the DMIMS ethical clearance 
committee. Patients were given both the option of open 
or laparoscopic repair after taking informed consent. 
Those who opted for laparoscopic hernia repair were 
included in the study and underwent laparoscopic TEPP 
and TAP repair.

Inclusion criteria: Patient of all ages and both 
gender including unilateral or bilateral inguinal hernia 
and epigastric hernia.

Exclusion Criteria: Pregnant females, 
uncorrectable coagulopathy and patients unfit for general 
anaesthesia with a past history of abdominal surgery 
below umbilicus.

Preoperative Assessment: Proper assessment 
with necessary investigations done along with careful 
physical examination.

Preoperative check-list of the patient:

• The type of surgery and anaesthesia is explained to 
the patient. To see that the patient has consented for 
surgery including, conversion to open method, if 
necessary

• To identify correctly, side of the hernia.

• The patient was kept nil by mouth for 6 hours before 
surgery

• A prophylactic preoperative single dose of injection 
Ampicillin was given IV 30 min before surgery.

• To see that, the patient is shaved from Xiphoid to 
Groin and mid-thigh

Intraoperative: Patients are routinely catheterized 
before an operation. Operative time, and intraoperative 
complications, if any are noted.

Post-operative: Feeding is resumed soon after 
full regain of consciousness. A catheter is removed 
after 24 hours. After the surgery, injection Diclofenac 
sodium 75 mg IM BD given for 24 hours for pain relief. 
Postoperative pain is assessed at regular intervals using 
the VAS scale.

Post operative surgical site infection noted.

Discharge: The patients were discharged when fit 
and asked to come for regular follow up after 7 days, 1 
month, 3 months, 6 months, and 1 year postoperatively. 
Oral analgesic is advised if needed. Asked them to 
resume to normal activity when they felt comfortable.

All the patients were encouraged to return to the pre 
hernia lifestyle except lifting heavy weights (till 4 weeks). 
All were followed up for chronic pain, interference with 
activities of daily living, use of analgesics, recurrence, 
seromas, or any other complications. All the data was 
entered in the proforma and analysis was done manually.

Parameters studied: Operative time

Operation time was noted from the skin incision 
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to the last suture. All-time measurements were 
approximated to the nearest multiple of 5 minutes.

Post-operative pain: A visual analog scale (VAS) 
was calibrated from 0 to 10 as per severity of pain. VAS 
was used to assess pain for 24 hours after surgery

Complications during and after surgery: 
Complications like intestinal or urinary bladder tear, if 
any were noted.

Infection: Superficial surgical site infection5 (SSI) 
was identified by the basis of these standard benchmarks: 
Infection in 30 days after surgery affecting the cutis and 
subcutaneous tissue and have one out of below:

• Pus.

• Positive culture.

• Any one out of : pain or tenderness; localized 
swelling; redness; or heat.

• Identification of superficial infection by the treating 
surgeon.

Deep was identified by the basis of these standard 
findings: Infection in 30 to 90 days after surgery affecting 
deep tissues and have one of the following:

• Pus from the deep tissue.

• Burst abdomen or bursting of all layers of incision. 
Has any one out of: fever (>38o C); localized pain 
or tenderness.

• Collection of pus in deeper part by palpation or 
imaging.

Post-operative hospital stay: The total number 
of nights spent in the hospital after the operation was 
defined as a hospital stay. Return to daily activity in days 
and follow up at 7 days, 1 month, 3 months, 6 months, 
and 1 year.

Recurrence: Defined as the presence of lump 
clinically diagnosed as hernia by physician ai operated 
site.

Statistical analysis: All data were analyzed using 
SPSS software.

Results
In present study, 80 cases (51%) were in (40-60 

years) age group followed by 54 cases (34%) in (20-40 
years) group, 18 cases (11%) in > 60 age group and 6 

cases (4%)in less than 20 years . The minimum age was 
5 years and the maximum age was 76 years.

The present study, included 168 men (98%) and 
women (2%). The men to women ratio was 49:1. In 
our study, there 102 cases (59%) were right-sided and 
58 cases (34%) were left-sided and 11 cases (6%) were 
bilateral and 1 (1%) case is of an epigastric hernia. 161 
cases (94%) were indirect type, 10 cases (6%) were of 
direct type. Around 18 cases were in the age group of 
more than 60 years of age. Out of these patients, 12(67%) 
were of right indirect inguinal hernia,4 (22%) of left 
indirect inguinal hernia and 2 (11%) were of bilateral 
indirect inguinal hernia.

Mode of clinical presentation: In our study, 171 
patients with the presentation of swelling in the groin and 
One female patient was having swelling epigastrium. 12 
patients of them had complaints of swelling along with 
pain 150 patients have reducible swelling rest were 
partially reducible.

Possible risk factors/precipitating factors: In 
the present study, all cases had occupations involving 
strenuous activities like farming, manual labor, and 
hunting. In only 2 cases there were symptoms of 
prostatism and 5 had a history of chronic cough (COPD).

Time is taken for an operation: In our study, the 
mean operating time was 61.2±16.85 min (range 50-110 
min).

Post-operative pain: The mean VAS score at 12 
hours after surgery was 2.70±1.54 (range 0-6) median 
= 2.50. In the present study, 112 cases out of 172 cases 
(%) experienced mild pain post-operatively at 12 hours. 
Moderate pain occurred in 60 cases (33.33%) up to 
24 hours after surgery. None of them had severe pain. 
Controlled with a single dose of diclofenac sodium.

Fixation of mesh: Out of 172 patients except 4 all 
patient operated laparoscopically undergone fixation of 
mesh.one patient was having an epigastric hernia and 
the other 3 patients needs fixation were bilateral hernia. 
No tucker was used to fix the mesh, it was fixed by 
laparoscopic suturing.

Surgical site infection: No single case of infection 
was observed in the present study. There were no major 
intra-operative (neurovascular, visceral), post-operative, 
and local complications.
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Recurrence: Recurrence was observed in only 4 
(2.35%) patients.

Other complications: Seroma, hematoma, 
intraoperative complications, cord related injuries, 
anesthetic complications not observed in a study 
population.

Type of surgery: TEP was performed in 168 patient 
and TAPP in 3 patients and one was with ventral hernia 
repair.

Hospitalization and discharge: In the present 
study, the mean duration of hospital stay was 2. + 0.56 
days (range 1-3 days) and the average hospital stay was 
2 days. Time taken for ambulation was 4 ±2.62 hours 
(range 3-8 hours).

Return to work: All patients were given similar 
advice at discharge and encouraged to return to work 

as early as possible and requested to note down the 
progress in their activities. Heavy work/straining was 
advised after 1 month postoperatively. Actual all these 
tribal people start their work very early. the average 
return to work was 4 days and the range was 3- 5 days.

Discussion
Age at presentation: In the present study, 80 cases 

(51%) were in (40-60 years) age group followed by 54 
cases (34%) in (20-40 years) group, 18 cases (11%) in > 
60 age group and 6 cases (4%)in less than 20 years (see 
figure 1), and similar to the studies of Singh S et al1, Ira 
M Rutkow et al6.

The present study, included 168 men (98%) and 
women (2%). The men to women ratio was 49:1. (see 
figure 2). Gender presentation of various studies is 
compared in the following table 1.

Table No. 1: Comparison of gender presentation of various studies

Sex Present study Jain R et al8 Gurjar7 Ira M. Rutkow6 Sing S et al1

Male 98% 97% 97.33% 90% 96.30% 

Female 2% 3% 2.26% 10% 3.70% 

In the present study, there 102 cases (59%) were 
right indirect sided and 58 cases (34%) were left indirect 
sided and 11 cases (6%) were bilateral and 1 (1%)case 
is of an epigastric hernia. 161 cases (94%) were indirect 

type, 10 cases (6%) were of direct type (see figure 
3).comparison of gender presentation of various studies 
is depicted in table 2.

Table No. 2: Comparisons of gender presentation of various studies

Type Present study Rutkow IM6 M. Sangwan 189 Sing S et al1 

Right- indirect 102 (59%) 36 (36%) 72 (28.92%) 19 (35.19%) 

Right- direct 5 (2.5%) 15 (15%) 67 (26.91%) 12 (22.22%) 

Left- indirect 15 (27.78%) 28 (28%) 53 (21.29%) 15 (27.78%) 

Left- direct 5 (2.5%) 13 (13%) 37 (14.86%) 5 (9.26%) 

Bilateral 11 (6%) 2 (2%) 20 (8.03%) 2 (3.70%) 

Pantaloon 0 6 (6%) 0 0 

Others 1 (0.5%) 0 0 1 (1.85%) 

Occupation: In the present study, all 172 patients 
were tribal and (38.89%) had occupation (farmer, 
laborer, player) involve in hunting and other strenuous 

work. In a study by Rahul et. Al10, the maximum number 
of a patient were from laborer class related to strenuous 
physical activity from south India.
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Mode of presentation: In a study done by Sing S 
et al1 2/3 of patients had pain or discomfort in the groin 
along with swelling. In a study by Liem MSL et al11, 
also reveals more than 90% presented with swelling 
in the inguinal region. Almost all patients present with 
groin swelling but very few with pain.

Duration of surgery: In our study, the mean 
operating time was 61.2±16.85 min (range 50-110 min). 
The study by Sing S et al1 had average operating time 
was around 90 minutes.

Return to work: In our study, all the patients 
were given similar advice at discharge and encouraged 
to return to work as early as possible and requested to 
note down the progress in their activities. Heavy work/
straining was advised after 4 weeks post-operatively. 
The mean time for the return to work was 8.93± 2.66 
days (range 3-15 days) and the median was 9 days. It is 
comparable to other studies as shown in table 3.

Recurrence: In our study, there were four cases 
of recurrences detected in the first week of surgery. 
However, there was no recurrence up to one year follow 
up. This recurrence is comparable with other studies as 
shown in table 4.

Table No. 3: Return to work after surgery 
comparison among various studies

Laparoscopic repairs Return to work (days) 

A Eklund et al12 15 

Hamaza Y et al13 14.87 

SCUR trial14 15 

Sing S1 8.93±2.66 

Present study 4

Table 4. Recurrences observed in various studies

Laparoscopic repair Recurrence rate 

Liem et al11 (n = 487) 4.9% (4 years) 

Yassar Hamaza et al 13(n = 50) 1 (4%) 1 year

Sing S et al1 (n = 41) 2(3.57%) 2.43 months

Present study (n = 172) 4 (2.3 %) 1 year

Surgical site infection: In a present study, a single 
prophylactic dose of antibiotics 30 minutes before 
surgery leads to a promising zero infection rate. Another 
reason may be the efforts of hospital staff for strictly 
following principals of asepsis. A comparison with 
various studies is given in table 5.

Table 5. Comparisons of SSTI in various studies.

 Total infection Superficial surgical 
site infection 

Deep surgical 
site infection 

Number of a patient requiring 
mesh removal 

N (%) N (%) N (%) 

Present study 0 0 0 0

Maheshwari MK et al5. 11 (11) 11 (11) 0 (0) 0 

V Gomathi Shankar et al15 29 (6.4) 27 (6) 2 (0.4) 1 

Sing S et al1 2(3.7%) 2(3.7%) 0 0

Old age and indirect inguinal hernia: Contrary to 
the common belief of association of direct hernia with 
old age, we found indirect hernia in all patients having 
age more than 60 years (see figure 4).

Conclusions
Laparoscopic hernia repair in tribal people in multi 

diagnostic camps is found to have acceptable and good 
results. It is a safe as having zero infection and minimal 

recurrence rate. This procedure is also having less 
postoperative pain and discomfort, cosmetically good 
with potential of early return to work.

Ethical Clearance: Taken from institutional ethics 
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Abstract
Every parent wish to have a good progeny. Improvement is basic human nature. Hence eugenics emerged in 
20th century as a movement in many countries which had its own pros and cons with serious ethical concerns. 
Though conception is a natural and physiological phenomenon, Ayurveda advocates that conception should 
not be accidental, rather it must be planned. The planning includes preparation of body as well as mind. 
To fulfil the wish of getting a good progeny Ayurveda texts mention a detailed framework to be followed. 
It includes pre-conceptional preparation to be executed by the couple and anti-natal care of pregnant lady. 
This is uniform and open to all aspirant parents without any selective bias. It is purely aimed at achieving 
a healthy and intelligent future generation irrespective of any race, cast and creed. The unbiased holistic 
approach of Ayurveda brings out positive aspect of eugenics to the society.
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Introduction
Pregnancy is a beautiful phase of every woman’s life 

who wishes to be a mother. Giving birth to a healthy and 
intelligent child is the desire of all aspiring parents. This 
desire gave rise to principles and practices of eugenics. 
The word Eugenics come from Greek word Eugenes 
(eu = well, genes = born). The term means improving 
the human race by the bearing of healthy offspring. The 
word was first used by Francis Galton (Charles Darwin’s 
cousin) in 1883 to describe the science of biological 
improvement of human race. He believed that human 
traits physical, mental and moral are inherited. Therefore 
he proposed that progress of human race depends on 
selective transmission of inheritable qualities. 1

The thoughts of Galton could not gain momentum 
due to lack of scientific records. In the early 1900s 
Mendel’s laws of inheritance were rediscovered and 
applied to genetics, giving rise to a new dimension to 
inheritance. It reinforced the idea that human beings are 
made up of their germ plasm. In Germany, this gave 
impetus to formulation of eugenics policies supported 
by medical community. The ideas of racial hygiene 
were incorporated by Hitler in his book “Mein Kamf.2 
Similarly, in USA, the eugenics theory gained attention 
due to undesirable social circumstances that were thought 
to be related to genetics and the scientists believed that 
they could be controlled with eugenics. Hundred years 
ago, eugenicists claimed that all of man’s diseases 
were caused by inferior inherited characteristics. This 
gave rise to positive and negative eugenics. It resulted 
in Johnson immigration act of 1924, Involuntary 
sterilisation act in USA3 It resulted in racial as well as 
individual abuses and the dark side of eugenics came to 
the fore front. Eugenics as a belief system promoted the 
systematic destruction of those deemed inferior. Starting 
with the killing of infants and children with congenital 
defects and mental retardation, gradually it also included 
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disabled and mentally ill adults. Further it expanded to 
include adults and children with “antisocial behavior” 
and those who had minor handicaps and were considered 
inferior in the society. Thus it took the form of a drive for 
social improvement by elimination of inferior persons.

The new eugenics: The modern eugenicists present 
the old eugenics as unscientific and authoritarian, 
concerned with improving the race. The new eugenics 
promotes individual human enhancement and 
undesirable trait elimination not improving the species. 
Robertson claimed that parents should be allowed to use 
reproductive technologies as they see fit.

One of the major limitations of the eugenics 
theory is that one person’s definition of “disabled” or 
“impaired” may be drastically different from another 
person’s. For example, in some cultures thick lips are 
considered as good while they may not be appreciated 
by another culture. The new eugenics supporters claim 
that human enhancement through genetic and other 
reproductive technologies is the new liberal eugenics 
which considers that it is the parent’s moral duty to 
produce the best children possible. Although science-
based, new eugenics still pursue the same goal as the 
old eugenics, the development of a superior individual 4

Aims: The article is aimed to have a brief outlook 
of pre conceptional and anti natal measures for a healthy 
offspring described in Ayurveda texts.

Objectives:

After reading the article, the reader will be able to 
understand:

1. That Ayurveda advocates well planned pregnancy

2. That Ayurveda describes a detailed nine months 
plan for good progeny

3. Ayurveda eugeny principles are not biased and differ 
from other modern thought schools of eugenics

An overview of Ayurveda principles for good 
progeny:

I. Pre-conceptional preparation: Ayurveda describe 
the process of conception as a ceremonial rite 
named as Garbhaadhaan samskaar i.e. sacrament 
of impregnation. Samskaar is a Sanskrit word which 
indicates measures taken to improve the quality of 
something. Likewise, the aim of this measure is to 
gain a good progeny5 According to Charaka,prior 

to this ritual, the man and woman willing for 
conception are advised to undergo proper snehan 
(oleation) and swedan (fomentation), followed by 
shodhan (Cleansing of body from within). Thus, 
the couple have to go through body detoxification 
treatment with Vaman and Virechan. These two 
processes are part of Panchakarma, one of the 
branches of Ayurveda. After the cleansing process, 
couple is directed to follow a special diet regime 
for a specified time period. Then, gradually they 
are to be shifted to normal diet. Once this is done, 
the couple is advised to be administered two types 
of basti (enema) viz. Anuvaasan and Aasthaapan. 
Then, the male partner should consume milk and 
Ghee boiled with herbs of Madhur gana while the 
female partner should consume black gram and oil6

 Implementing above set of instructions, the couple 
becomes ready for conception.

II. Garbhadhaan Sanskar (Ritual for conception): 
Charaka further elaborated that after detoxification 
of body, the couple should try for conception in the 
next menstrual cycle of female partner. On the fourth 
day of cycle the couple should take bath and wear 
white clothes, eat easily digestible food, converse 
with each other and then proceed to intercourse 
in a fragrant room with good ambience7 Charaka 
has specifically described the coitus position best 
suitable to maintain the balance of three doshas 
during intercourse8 At this time, some hymns are to 
be chanted as prayer to the deities to bless with good 
offspring. This ritual is described in detail along 
with the measures to be followed by the lady and 
the man. The woman is advised to wear the clothes 
and behave in the same manner as she imagine her 
child to be9

III. Masanumasik Garbhini Paricharya (Anti 
natal care): Garbhini paricharya is the unique 
contribution of Ayurveda in the field of Obstetrics. 
Differernt acharyas have prescribed their own 
regimen for the mother and fetal wellbeing. The 
monthly regimen to be implemented by mother for 
the well being of foetus as per Charaka10 Sushruta11 
Vagbhata12 Harita13

IV. Garbhopghatkara Bhava: Ayurveda experts have 
also mentioned the factors that are supportive as well 
as harmful for fetal growth and development. The 
beneficial ones are Garbhasthapak and the harmful 
ones are termed as Garbhopghatkara bhava. These 
factors are summarised as:
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 According to Charaka14: Ushna and Pungent 
drugs, violent activities, coitus, exercise, less intake 
of food, alcohol, indulging in fights, unpleasant 
news, excessive consumption of any one rasa.

 According to Sushruta 15: Coitus, exercise, 
excessive emaciation, sleeping in day, awakening 
in night, grief, riding onvehicle, fear, squatting, 
oleation, bloodletting, suppression of natural urges 
etc.

 According to Vagbhat16: Pungent drugs, exercise, 
coitus, excessive emaciation, sleeping in day, 
awakening in night, grief, riding on vehicle, fear, 
squatting, oleation, bloodletting, Suppression of 
natural urges, indigestion, prolong stay in hot sun or 
near fire, Anger, grief, fear, terror, fasting, squatting, 
looking or hearing of unpleasant things etc.

IV. Garbhasthapak Dravyas17: These are the herbs 
which are said to be useful for good implantation of 
fetus and its proper growth and development during 
pregnancy. They are Aindri (Bacopa monnieri), 
Brahmi (Centellaasiatica), Shatavirya (Asparagus 
racemosus), Sahasravirya (Cynodon dactylon), 
Amogha (Stereospermum suaveolens), Avyatha 
(Tinospora cardifolia), Shiva (Terminaliachebula), 
Arishta (Picrorhiza kurroa), Vatyapushpi 
(Sida cardifolia), Vishwasenkanta (Collicarpa 
macrophylla) etc. These herbs are said to support 
the products of conception. These should be taken 
with milk or ghrita.

Discussion
With increasing discussions on human rights at 

global level and opposition on the basis of ethical issues, 
the eugenics policies had to face a back foot. It has been 
shown that many mental disabilities are not linked with 
genes; that those that are not simply a result of genetic 
make-up; and that most human behaviours (including 
deviant ones) are at least as much shaped by environment 
as by biological inheritance. These findings also had a 
negative impact on eugenics progression. Suppression 
of some and boosting others on the basis of superiority 
–inferiority complex is another flaw in eugenics as it 
interferes with individual rights.

Ayurveda’s approach towards good progeny have 
a different stand. According to the aim of Ayurveda 
prevention comes ahead of treatment. Therefore, 
Ayurveda start from advice of not marrying in close 
relation. Marriage within clan, tribe, caste, or biraderi 

has been a long-established tradition in many parts of the 
world. Acharya Charak in Atulya Gotriya Adhyaya clearly 
states that the marriage should be in distant families 
not in close kinship so as to procure good progeny. 18 
Modern science also accept that the frequency of genetic 
disorders among such children is around twice than in 
children of non-related parents. Consanguineous unions 
lead to increased expression of autosomal recessive 
disorders. One cross sectional study showed that there 
was a significant difference in the prevalence between the 
offspring of consanguineous versus non-consanguineous 
for all cases viz. cancer, blood disorders, anaemia, 
mental disorders, heart diseases, asthma, hypertension, 
gastrointestinal diseases, hearing deficits, common eye 
diseases and diabetes mellitus. All reported diseases 
were more frequent in consanguineous marriages.19

Thus choosing a life partner from non Consanguineous 
community is the first step in elimination of some 
genetic disorders. Ayurveda advised this principle 
many thousand years ago for all, without limiting it to 
a specific class of society. This practice may play an 
important role in maintaining gene diversity. The lack 
of genetic diversity is often associated with a decrease in 
the adaptive response of a population. 20

The couple willing for conception is advised 
purification of body through Panchakarma . Vaman is 
a body cleansing measure which improves appetite, 
regulates bowel habits and improves sleep pattern. It 
decreases LDL and serum cholesterol level21 After 
detoxification of body with vaman and virechan, male 
partner has been advised to consume madhur dravya 
siddha milk and ghrita .A clinical study showed that 
administration of cow ghee after performing Virechana 
provided statistically highly significant improvement on 
seminal parameters.22 The texts mention purificatory 
effect of virechan on Beeja (sperm and ovum).

The minute description of intercourse in a good 
ambience with peaceful and spiritual mindset indicates 
that intercourse at this point of time is not meant for 
pleasure, but aimed purely at conception. Mental, spiritual 
and environmental influence is given importance at the 
time of conception. This may contribute to positively 
accepting the process of conception .

Ayurvedic philosophy is based on tridosha. Their 
balance is said to be the state of health. Even during 
the intercourse for conception, the ideal position has 
been advised to keep the tridosha in balanced state. 
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Thought of maintaining balance of tridoshas during sex 
for conception shows medical and clinical concerns. 
Because the predominance of a dosha in body at the time 
of conception is responsible for creating the prakriti 
(body type). And the susceptibility of these body 
types to diseases varies according to the dominance of 
doshas.23 Prakriti has an impact on physical and mental 
build up of an individual. Once formed at the time of 
conception, Prakriti do not change throughout life. 
Therefore, Ayurveda has advised measures for laying 
the foundation of balanced Prakriti, before birth itself. 
Charaka Samhita, mentions that the pregnant women 
should be treated like an oil filled pot. The slightest 
oscillation of such pot can cause spilling of oil. Similarly, 
a little stimulation or excitement to the pregnant women 
can lead to Garbhapata (abortion).Thus utmost care of the 
pregnant lady should be taken to prevent miscarriage.25

By the usage of regimens from first to ninth month, 
women gains strength and complexion and she delivers 
easily at proper time as desired, with excellent healthy 
child possessing all qualities and long life.26 The dietary 
recommendations for pregnant lady has been advised so 
as to achieve mother and fetal nourishment and strength 
. It is useful in reducing the month wise complains like 
nausea & vomiting by liquid diet in initial months, 
oedema by using Gokshura as a diuretic during second 
trimester & Constipation by Asthapan Basti in third 
trimester. Also, the use of various herbs is advised to 
facilitate conception and pregnancy. Number of studies 
are available on various aspects of pregnancy, maternal 
and child health 27Thus, Garbhini Paricharya offers a 
complete package for overcoming fetal complications, 
removing anxiety of mother related to pregnancy and 
delivery and facilitating growth and development of 
fetus.

Ancient Ayurveda scholars probably knew that there 
is a connection between mother’s diet and behaviour to 
epigenetic changes that could be transmitted to the next 
generation. Hence along with clinical management of 
pregnancy they laid emphasis on environmental factors, 
too.

Conclusion
Most of the traits the earlier eugenicists were 

interested in actually result from interactions between 
genetic and environmental factors. Therefore, even 
today predictions of traits amaze scientists despite the 
progress of science and technology. Epigenetic changes 

are also being studied keenly by the researchers recently. 
Ancient Ayurveda theories covered both the aspects 
genetics as well as environmental factors. Therefore, 
Ayurveda not only advised physical detoxification of 
body before conception, but also mental and spiritual 
wellbeing of mother and father to be. Further, the nine 
months advisory for anti natal care of fetal and mother 
wellbeing includes dietary as well as behavioural dos 
and don’ts. This indicates that Ayurveda experts were 
aware of the fact that apart from paternal genotype, other 
factors are also responsible for promotion of eugenics. 
Thus, Ayurveda principles of good progeny seems to be 
more broad spectrum in terms of eugenics.

Ethical Clearance: Taken from institutional ethics 
committee.

Source of Funding: Self.

Conflict of Interest: Nil.

References
1. Garver K; Eugenics: past, present, and the future; 

Am J Hum Genet. 1991 Nov; 49(5): 1109–1118. 
PMCID: PMC1683254;PMID: 1928094

2. Garver K Historical perspectives, Eugenics: 
Past,Present and Future, Am J Hum Genet. 1991

3. Kevles D Eugenics and human rights; BMJ. 
1999 Aug 14; 319(7207): 435–438. PMCID: 
PMC1127045; PMID: 10445929

4. Felipe E et al. Human enhancement: The new 
eugenics August, 2014; 81(3): 239–243. PMCID: 
PMC4135459PMID: 25249705

5. Agnivesha, Charak Samhita with Charak Chandrika 
hindi commentary by Brahmanand Tripathi, 
Chaukhambha Surbharti Publication, Varanasi, 
2003, Ch Sha 8/3,page 930

6. Agnivesha, Charak Samhita with Charak Chandrika 
hindi commentary by Brahmanand Tripathi, 
Chaukhambha Surbharti Publication, Varanasi, 
2003, Ch Sha 8/4,page 930

7. Agnivesha, Charak Samhita with Charak Chandrika 
hindi commentary by Brahmanand Tripathi, 
Chaukhambha Surbharti Publication, Varanasi, 
2003, Ch Sha 8/5,page 931

8. Agnivesha, Charak Samhita with Charak Chandrika 
hindi commentary by Brahmanand Tripathi, 
Chaukhambha Surbharti Publication, Varanasi, 
2003, Ch Sha 8/6,page 931



6330  Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4

9. Agnivesha, Charak Samhita with Charak Chandrika 
hindi commentary by Brahmanand Tripathi, 
Chaukhambha Surbharti Publication, Varanasi, 
2003, Ch Sha 8/9, 12,14,page 933

10. Agnivesha, Charak Samhita with Charak Chandrika 
hindi commentary by Brahmanand Tripathi, 
Chaukhambha Surbharti Publication, Varanasi, 
2003, Ch Sha 8/31-32,page 935-936

11. Sushruta, Sushruta Samhita, with English 
translation by Kaviraj Kunjalal Bhishagratna Vol-
II, Chaukhambha Sanskrit Series Office,Varanasi, 
Edition III, 2007, Su Sha 10/3-4,page 253

12. Vagbhata, Ashtang Sangraha, Edited with 
SarojHindi commentary by Dr. Ravidutt Tripathi, 
Chaukhamba Sanskrit Pratishthan, Delhi, Reprint 
edition,2006, A S Sha 3/2-9

13. Harit, Harit Samhita edited by Ramavalamba 
Shastri, Samhita with Hindi commentary Asha 1st 
Ed, Tritiya Sthana Chapter 49 Verse 1,2,3, Prachya 
Prakashana Varanasi;p.404

14. Agnivesha, Charak Samhita with Charak Chandrika 
hindi commentary by Brahmanand Tripathi, 
Chaukhambha Surbharti Publication, Varanasi, 
2003,Ch Sha 8/21,page 943

15. Sushruta, Sushruta Samhita, with English 
translation by Kaviraj Kunjalal Bhishagratna Vol-
II, Chaukhambha Sanskrit Series Office,Varanasi, 
Edition III, 2007, Su Sha 3/15,page 158

16. Vagbhata, Ashtang Sangraha, Edited with Saroj 
Hindi commentary by Dr. Ravidutt Tripathi, 
Chaukhamba Sanskrit Pratishthan, Delhi, Reprint 
edition,2006, A S Sha 13/4

17. Agnivesha, Charak Samhita with Charak Chandrika 
Hindi commentary by Brahmanand Tripathi, 
Chaukhambha Surbharti Publication, Varanasi, 
2003,Ch Sha 8/20,page 941

18. Agnivesha, Charak Samhita with Charak Chandrika 
Hindi commentary by Brahmanand Tripathi, 

Chaukhambha Surbharti Publication, Varanasi, 
2003,Ch Sha 2/3,page 941

19. Global distribution of consanguinity and their 
impact on complex diseases: Genetic disorders from 
an endogamous population; AbdulbariBener,Ramzi 
R.Mohammad; Egyptian Journal of Medical Human 
Genetics; Volume 18, Issue 4, October 2017, Pages 
315-320]

20. Pielman, D et al. Does inbreeding and loss of genetic 
diversity reduce disease resistance? Conservation 
Genetics 5, 439–448 (2004).

21. Gupta B et al. Physiological and biochemical 
changes with Vamana procedure;; Ayu, 2012, 
Volume 33, Issue 3; Page 348-355

22. Varsakiya J et al. Efficacy of Virechana (therapeutic 
purgation) followed by Go-Ghrita (cow ghee) in the 
management of Ksheena Shukra (oligozoospermia): 
A clinical study. AYU 2019;40:27-33]

23. Agnivesha, Charak Samhita with Charak Chandrika 
Hindi commentary by Brahmanand Tripathi, 
Chaukhambha Surbharti Publication, Varanasi, 
2003,Ch Su 7/39-40 page 180

24. Sushruta, Sushruta Samhita, with English 
translation by Kaviraj Kunjalal Bhishagratna Vol-
II, Chaukhambha Sanskrit Series Office,Varanasi, 
Edition III, 2007, Su sha 4/62 page 179

25. Agnivesha, Charak Samhita with Charak Chandrika 
Hindi commentary by Brahmanand Tripathi, 
Chaukhambha Surbharti Publication, Varanasi, 
2003,Ch Su 8/22, pg 943

26. Agnivesha, Charak Samhita with Charak Chandrika 
Hindi commentary by Brahmanand Tripathi, 
Chaukhambha Surbharti Publication, Varanasi, 
2003,Ch Sha 8/32 pg 955

27. Singhania, S et al. “Prenatal Diagnosis of Cross-
Fused Renal Ectopia: Still a Dilemma.” Donald 
School Journal of Ultrasound in Obstetrics and 
Gynecology 11, no. 3 (2017): 225–26.



Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4  6331

A Comparative Study of Three Min Respiratory Exercise Test 
& Six Min Walk Test as a Means to Score Breathlessness in 

COPD Patients and Normal Healthy Individuals

Shweta A. Panchbudhe1, Umanjali Damke2, Anjalee Chiwhane3

1Assistant Professor, Dept of Cardio Respiratory Sciences Datta Meghe College of Physiotherapy, 
Nagpur, 2Principal of P.T. School and centre at Government medical College, Nagpur, 3Professor Dept. of 

Medicine Jawaharlal Nehru Medical College, Datta Meghe Institute of Medical Sciences, Sawangi Wardha 
Maharashtra-442001

Abstract
The Global Initiative for Chronic Obstructive Lung Disease (GOLD) 2011 update recommends that 
the management and treatment of COPD be made to combine the impact of disease and future risk of 
exacerbation.

Objectives: The aim of the study was to compare 3MRET & 6MWT as a means to score breathlessness 
in COPD patients & normal healthy individuals along with to analyse and compare POD index of 3MRET 
& walking POD index of 6MWT in COPD patients, normal healthy individuals and to analyse whether 
POD index of 3MRET or walking POD index of 6MWT is a better means to score breathlessness in COPD 
patients when compared with normal healthy individuals.

Material and Method: It was observational comparative study conducted in respiratory Physiotherapy set 
up on 45 Normal healthy individuals and 45 COPD patients between the age group 30-50 years.

Results: Study found that there is a statistically highly significant difference between POD index of 3MRET 
and walking pod index of 6MWT in COPD patients. There is a statistically highly significant difference 
between the POD index of 3 MRET and walking pod index of 6MWT in normal healthy individuals. MRET 
is a better means to score breathlessness in COPD patients as compared to normal healthy individuals. It was 
found that 3MRET is a better means to score breathlessness as compared to 6 min walk test.

Keywords: Perception of dyspnoea, COPD, Normal subjects, Incentive spirometry, 6 min walk test.
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Introduction
COPD represents a major social & economic burden 

for worldwide health system, patients with COPD 
experience period of dyspnoea, fatigue & disability which 
impact on their life. COPD is highly prevalent. Usually 
progressive illness associated with disability and early 

death (WHO2008).1 According to Donald A Mohler 
2015, Dyspnoea is the most prevalent symptoms among 
patients with respiratory disease. It is an independent 
predictor of mortality in patients with heart disease, 
COPD & elderly. In 2012 American thoracic society 
recommended that dyspnoea can be considered across 
three different constructs sensory intensity, affective 
(distress) & impact on daily activity. In 2013, Gold 
(Global initiative for chronic obstructive lung disease) 
recommended a treatment for patients with COPD 
based on medical research council Dyspnoea score.2 
Various exercise tests are used to evaluate the problem 
of dyspnoea and provide an opportunity to measure the 
severity of dyspnoea. According to LoL C, Jayaram 
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et al, measurement of disability and breathlessness is 
important so, he developed 3MRET (3 min respiratory 
exercise test) by using an incentive spirometer to score 
MBC (maximal breathing capacity) & POD (Perception 
of dyspnoea) for a period of 3 min3.

Methodology
1. Study design: Observational comparative study.

 It is an observational comparative study in which 3 
min respiratory exercise test & 6 min walk test will 
be administered to COPD patients & normal healthy 
individuals and the results will be compared.

2. Study set up- Respiratory Physiotherapy set up

3. Selection criteria: COPD patients and the normal 
healthy relatives accompanying them to the 
respiratory OPD of the hospital will form the sample 
population for the experimental & control group. g

Inclusion criteria:

(a) COPD patients and normal healthy individuals in 
the age group of 35-50 yrs

Exclusion criteria:

(A) For normal healthy individuals:

 Any acute or chronic respiratory conditions

(B) For COPD

 • Any acute exacerbation

(C) Common for both groups are:

 (a) Any musculoskeletal conditions

 (b) Neurological disorder

 (c) Cardiac conditions

 (d) Psychological conditions

Materials used: -Incentive spirometry, Measuring 
tape, stopwatch, staws and cone

Procedure: Approval has been obtained from the 
ethical committee. The subjects who fulfill the inclusion 
criteria were explained about the study in detail, inform 
consent was taken in consent form in a language they 
understand. The subjects were explained about 3 MRET 
& 6MWT until they mastered the test technique. In a 
random allocation by chit system the order of the two 
tests were decided for each subjects. Both the groups of 
subjects underwent either 3min respiratory exercise test 
or 6 min walk test as per the chit picked After completion 

of one test, the subjects were made to rest for a period 
of 30 mins, so as to recover from any after effect of the 
previous test, and he asked to rate the POD and after that 
POD index were calculated, then the subjects were made 
to perform the next test .

3 min respiratory exercise test (3MRET): The 
subject is asked to hold the mouthpiece of the incentive 
spirometry in his mouth and inhale as deep as possible 
with maximum inspiratory effort to score MBC (maximal 
breathing capacity),so that all the three balls reach the 
top of the coloumn & hold it for 3 seconds and release.

6 min walk test (6MWT): The subjects were asked 
to perform a 6min walk test. The subject was asked to 
walk on a flat, long &, hard surface as fast as possible 
in the departmental corridor which is a 100 ft hallway 
with turn around points at each end clearly marked with 
cones for a period of 6 min. The distance covered during 
6 min is measured & recorded as walking distance, after 
that the subject is made to score POD (perception of 
dyspnoea) by VAS(visual analogue scale).

Outcome Measures:

1. POD index of 3 MRET is: The POD was calculated 
by dividing POD VAS score with the MBC 
(maximal breathing capacity) ant then multiplying 
it by 1000.To standardize, POD VAS score zero 
was replaced by a standard value of 0.125,to enable 
the calculation of POD index The formula for MBC 
(MAXIMAL BREATHING CAPACITY) is as 
follows:

 MBC= (number of times that all three ball reach 
the top of column) X 2+(no of times that two ball 
reached the top of column) X1.5+(no of times that 
one ball reach the top of column)X1

 The formula for POD index is as follows:

 POD index = POD VAS X1000/MBC

2. Walking POD index of 6 MWT was: The walking 
POD index will be calculated by dividing POD VAS 
score with the walking distance and multiplying it 
by 1000.To standardize, POD VAS score zero was 
replaced by a standard value of 0.125, to enable the 
calculation of POD index.

The formula for walking POD index is as follows:

Walking POD index = POD VAS x 1000/Walking 
Distance
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Results
45 COPD and 45 normal healthy individuals were 

taken who volunteered to participate in our study 
according to inclusion and exclusion criteria. Out of 45 
COPD patients 29 were male and 16 were female and the 
relatives accompanying them to respiratory department 
were taken as normal healthy individuals of the same 
sample size i.e 45 out of which 23 were male and 22 
were female 3MRET and 6MWT were performed in 
normal healthy individuals and COPD patients,the 
variables taken in both the test groups were MBC 
(maximal breathing capacity), walking distance, and 
POD index (perception of dyspnoea), the MBC and POD 
index of 3 min respiratory exercise test was considered 
as equivalent to walking distance & walking POD index 
of 6 MWT in both the test groups. The POD index of 
both the test were compared for strength of association 
and significance. Out of 45 COPD patients 29 were male 
and 16 were female and the relatives accompanying 
them to respiratory department were taken as normal 
healthy individuals of the same sample size i.e 45 out 
of which 23 were male and 22 were female 3MRET and 
6MWT were performed in normal healthy individuals 

and COPD patients. Mean MBC score in normal healthy 
individuals is 151(108-194) and in COPD patients 
109.8(66-149), we found that mean MBC score was 
highest in normal healthy individuals and it was very 
lowest in COPD patients, there is statistically significant 
difference between normal subjects and COPD patients.

Table No. 1: Shows mean maximal breathing 
capacity MBC (109.8) and walking distance (381.33) 

in COPD patients

Parameters MBC Walking distance

Mean 109.8 381.33

SD 19.69 58.83

Median 112 360

Ranges 66-149 240-480

Table no 1 shows that mean MBC score in normal 
healthy individuals is 151(108-194) and in COPD 
patients 109.8(66-149), we found that mean MBC score 
was highest in normal healthy individuals and it was very 
lowest in COPD patients, there is statistically significant 
difference between normal subjects and COPD patient.

Table No. 2: Shows correlation of MBC and walking distance in walking distance normal subjects.

r s-value p-value Significance

Normal subjects 0.1349 0.3771 Not significant

COPD patients 0.4958 0.0005 Highly significant

Table no 2 shows correlation of MBC with the 
walking distance in normal healthy individuals and in 
COPD patients, we also found that there is not significant 
difference between mean MBC 151.26 (108-194) and 
mean walking distance 432 (300-540) in normal healthy 

individuals (p value) (0.3771) but there is statistically 
highly significant difference between mean MBC 
109.8(66-149) and mean walking distance 381.33 (240-
480) in COPD patients(p value) (0.005).

Table No. 3: Shows comparisons of mean POD index of 3MRET and mean POD index of 6 MWT in normal 
healthy individual

3 MRET 6MWT t-value p-value

Mean 23.0 4.81

22.0954 <0.0001, HS
SD 6.38 2.20

Median 22.38 4.16

Range 12 – 35.7 2.08-11.11
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Table no 3 shows that comparisons of POD index 
of 3 min respiratory exercise test with the POD index 
of 6 min walk test in normal healthy individuals and 
in COPD patients,observed that mean POD index of 3 
min respiratory exercise test was highest as compared 

to POD index of 6 min walk test in normal healthy 
individuals and COPD patients, we found that there is 
statistically highly significant difference between POD 
index of 3MRET and POD index of 6 min walk test in 
normal healthy individuals and COPD patients.

Table No. 4: Shows comparisons of mean POD of 3 MRET and mean POD index of 6MWT in COPD 
patients

3 MRET 6MWT t-value p-value

Mean 45.56 8.48

32.8903 <0.0001, HS
SD 8.68 2.96

Median 45.8 8.3

Range 29.4-66.03 2.7-16.6

Table no 4 shows that comparisons of POD index 
of 3 min respiratory exercise test with the POD index 
of 6 min walk test in normal healthy individuals and 
in COPD patients,observed that mean POD index of 3 
min respiratory exercise test was highest as compared 

to POD index of 6 min walk test in normal healthy 
individuals and COPD patients, we found that there is 
statistically highly significant difference between POD 
index of 3MRET and POD index of 6 min walk test in 
normal healthy individuals and COPD patients.

Table No. 5: Shows correlation of POD index of 3 MRET and POD index of 6 MWT in normal healthy 
individuals & in COPD patients

rs-value p-value Significance

Normal subjects 0.5314 0.0002 Highly significant

COPD patients 0.5641 0.0001 Highly significant

Table no 5 shows Correlation of POD index of 
3MRET & POD index of 6MWT in COPD patients 
and Normal subjects. it shows that there is statistically 
highly significant difference between POD index of 3 
MRET and POD index of 6 min walk test.

Table No. 6: Comparisons between normal subjects 
and COPD patients by 3MRET

Groups
3MRET (Min Respiratory 

Exercise Test)

Mean Value

Normal Healthy Individuals 23.0

COPD Patients 45.56

t-value 114.0481

p-value <0.0001.HS

Table no 6 shows the comparisons between 
normal healthy individuals and COPD patients by 3 
min respiratory exercise test, as comparisons was made 
between two tests we came to know that 3min respiratory 
exercise test is superior as compared to 6 min walk test, 
then we compared 3 MRET between normal subjects 
and COPD patients. We come to know our conclusion 
that 3 min respiratory exercise test is a better means to 
score breathlessness in COPD patients as compared to 
normal healthy individuals.

Discussion
As 3MRET and 6MWT were performed in normal 

healthy individuals and COPD patients, the variables 
taken in both the test groups were MBC (maximal 
breathing capacity), walking distance, and POD index 
(perception of Dysnpoea),the MBC and POD index 
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of 3 min respiratory exercise test was considered as 
equivalent to walking distance and walking POD index 
of 6 MWT in both the test groups. The result of study, 
shows mean MBC score in normal healthy individuals 
is 151 (108-194) and in COPD patients 109.8(66-149), 
we found that mean MBC score was highest in normal 
health individuals and it was very lowest in COPD 
patients, there is an highly statistically significant 
difference between normal subjects and COPD patients. 
This is supported by LI-Cher loh, Pek-Ngor the 20053 
Correlation of MBC with the walking distance in normal 
healthy individuals and in COPD patients, it was found 
that there is not significant difference mean MBC 
151.26(108-194) and mean walking distance 432 (300-
540) in normal healthy individuals p value (0.3771) but 
there is statistically highly significant difference between 
mean MBC 109.8 (66-149) and mean walking distance 
381.33 (240-480) in COPD patients (p value)(0.005).
This is supported by the study Amorim, Stelmach et 
al 20144.

The current study shown comparisons of POD index 
of 3 min respiratory exercise test with the POD index 
of 6 min walk test in normal healthy individuals and in 
COPD patients we observed that mean POD index of 3 
min respiratory exercise test was highest as compared 
to POD index of 6 min walk test in normal healthy 
individuals and in COPD patients, We found that there 
is statistically highly significant difference between 
POD index of 3 MRET & POD index of 6b min walk 
test in normal healthy individuals and COPD patients. 
This result is supported by American thoracic society 
guidelines5 & Li-cherloh,pek-ngor et al6.

We had compared POD index of 6MWT between 
normal healthy individuals and COPD patients. The 
result of our present study shows that POD index was 
lowest in normal healthy individuals and it was highest 
in COPD patients by 6 min walk test, we found that there 
is statistically highly significant difference between 
normal healthy individuals and COPD patients by 6 min 
walk test. This result is supported by Golpe R1,Perez-
de 20137.

Therefore, from the above all discussion it is 
clear that 3 min respiratory exercise test as superior 
as compared to 6 min walk test in COPD patients and 
in normal healthy individuals. We come to know that 
3 min respiratory exercise is a better means to score 
breathlessness as compared to 6 min walk test in normal 

subject and in COPD patients. Comparisons between 
normal healthy individuals and COPD patients by 3 min 
respiratory exercise test conclude that 3 min respiratory 
exercise test is a better means to score breathlessness 
in COPD patients as compared to normal healthy 
individuals.

Conclusion
There is statistically highly significant difference 

between POD index of 3MRET and walking POD 
index of 6MWT in COPD patients & normal healthy 
individuals as well as 3MRET is a better means to score 
breathlessness in COPD patients as compared to normal 
healthy individuals
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Abstract
Introduction: Femoral artery proceeds as a popliteal artery from the osseo-aponeurotic opening of the 
adductor magnus to the caudal margin of the popliteal muscle. It passes through the adductor canal, the 
adductor hiatus then through the popliteal fossa ends at the lower margin of the popliteal muscle, in further 
course it divided into the anterior and posterior tibial arteries. Popliteal aneurysm i.e. abnormal dilation of 
the whole or part of the popliteal artery causes edema and pain in the popliteal fossa. The popliteal artery 
serves as bypass grafts in specific location i.e. above or below-knee. It is also often affected by penetrating 
and blunt trauma of the lower limb. As a consequence, the exposure of this artery is frequently and needed 
exploration of either in emergency or in elective vascular procedures.

Material and Method: The present Study was carried out in the department of anatomy at Jawaharlal Nehru 
Medical College in Collaboration with department of anatomy and Datta Meghe Medical College, Nagpur 
Maharashtra. Total 102 lower limbs of 51 cadavers were included in the study.

Observation and Results: In males the mean diameter of popliteal artery at it origin is 6.7 ± 0.7mm on 
right and 6.6 ± 0.6 mm on left respectively, whereas in females the mean diameter on right is noted as 6.4 
± 0.5 mm and on left it is 6.2 ± 0.3mm. At proximal to termination the mean diameter of popliteal artery in 
males is observed to be 6.9 ± 0.7mm on right and 6.8 ± 0.7mm on left, while in females it is noted to be 6.6 
± 0.5mm on right and 6.4 ± 0.4mm on left respectively.

Conclusion: To conclude the data from the present study is useful for the vascular surgeons, radiologists.

Keywords: Popliteal artery, popliteal aneurysm, popliteal artery diameter.
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Introduction
Femoral artery proceeds as a popliteal artery from 

the osseo-aponeurotic opening of the adductor magnus 
to the caudal margin of the popliteal muscle. It passes 
through the adductor canal, the adductor hiatus then 

through the popliteal fossa ends at the lower margin of 
the popliteal muscle, in further course it divided into 
the anterior and posterior tibial arteries. The artery may 
divide just proximal to popliteus muscle in its terminal 
branches, in this case the anterior tibial artery sometimes 
descends anterior popliteus muscle1-4 The popliteal 
artery is palpable and one can easily able to locate it and 
count the pulse in the back of the knee. 5 If the knees are 
slightly bent to approximately 45 degrees, the pulse will 
be easier to locate. Pulsations are best experienced in the 
lower part of the fossa, where the popliteal artery is close 
to the tibia. 6 The weakening or failure to palpate the 
popliteal pulse is a sign of femoral artery obstruction. 7 
Popliteal aneurysm i.e. abnormal dilation of the whole 
or part of the popliteal artery causes edema and pain in 
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the popliteal fossa.8 The popliteal artery serves as bypass 
grafts in specific location i.e. above or below-knee. It 
is also often affected by penetrating and blunt trauma 
of the lower limb. As a consequence, the exposure of 
this artery is frequently and needed exploration of either 
in emergency or in elective vascular procedures.9,10 
Knowledge of the normal popliteal artery diameter 
is important to assess popliteal artery dilation, as it is 
known sites for aneurysm formation. Knowledge of 
popliteal artery is valuable not only for anatomists, but 
also for radiologists and vascular surgeons. Considering 
the clinical significance, this study was conducted to 
assess the circumferential diameter of the popliteal 
artery.

Material and Method
The present Study was carried out in the department 

of anatomy at Jawaharlal Nehru Medical College in 
Collaboration with department of anatomy and Datta 
Meghe Medical College, Nagpur Maharashtra. Total 
102 lower limbs of 51 cadavers were included in the 
study. Out of 51 specimens 40 cadavers were males and 

11 were female. All the cadavers were age group ranging 
between the 25-70 years.

Incision was taken and exposes the region of 
adductor hiatus which is the origin of popliteal artery 
and into the popliteal fossa. The following landmarks 
have been identified i.e. at the adductor hiatus and the 
termination of popliteal artery at the level of lower 
border of popliteus, the circumferential diameter of the 
popliteal artery was measured at its origin, and at its 
proximal to termination.

Observation and Results
In males the mean diameter of popliteal artery at it 

origin is 6.7 ± 0.6 mm on right and 6.6 ± 0.5 mm on left 
respectively, whereas in females the mean diameter on 
right is noted as 6.3 ± 0.4 mm and on left it is 6.2 ± 0.3 
mm. Near just proximal part to its termination the mean 
diameter of popliteal artery in males is observed to be 
6.9 ± 0.7 mm on right and 6.8 ± 0.6 mm on left, while in 
females it is noted to be 6.6 ± 0.5 mm on right and 6.4 ± 
0.4 mm on left respectively.

Table 1: Mean diameter of popliteal artery at origin

Total Specimen Mean diameter of right 
popliteal artery

Mean diameter of left 
popliteal artery P value

Male 40 6.7 ± 0.6 mm 6.6 ± 0.5 mm 0.42

Female 11 6.3 ± 0.4 mm 6.2 ± 0.3mm 0.49

Table 2 : Mean diameter of popliteal artery at proximal to its termination

Total Specimen Mean diameter of right 
popliteal artery

Mean diameter of left 
popliteal artery P value

Male 40 6.9 ± 0.65mm 6.8 ± 0.6mm 0.47

Female 11 6.6 ± 0.5mm 6.4 ± 0.4mm 0.21

Table 3: At origin

Male (n = 40) Female (n = 12) P value

Mean diameter of right popliteal artery 6.7 ± 0.6 mm 6.3± 0.4 mm 0.03

Mean diameter of left popliteal artery 6.6± 0.5 mm 6.2± 0.3mm 0.01

Table 4: At proximal to its termination

Male (n = 40) Female (n = 12) P value

Mean diameter of right popliteal artery 6.9±0.65mm 6.6±0.5mm 0.04

Mean diameter of left popliteal artery 6.8±0.6mm 6.4±0.4mm 0.03
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Mean difference in diameter of popliteal artery 
was significantly higher in males compared to females 
on either side at origin. There is statistically significant 
difference between mean diameter of popliteal artery of 
males and females at just proximal to its termination.

Discussion
Popliteal artery is having considerable importance 

in various diagnostic and therapeutic procedures in 
the world of healthcare such as bypass surgery, trans-
luminal angioplasty and sub intimal angioplasty. 
Popliteal aneurismal and vascular injuries proceeded 
to be extremely dangerous leads to high percentage of 
leg amputations11,12 Various researchers like Thomas 
Sandgren et al.13 Zuhal et al14 Morris-stiff et al15 and 
Debasso et al16 measured the mean diameter of the 
popliteal artery was 7.4 mm ± 0.9., 7.5 mm ±1.3, 7.4 ± 
1.3 mm and 7.4 mm respectively in their study. This was 
the higher value in comparison to our study. Crawford et 
al17 and Wolf YG et al18 Dhaval K Patil et. Al19 found 
that the mean diameter was 6.7 mm 10 and 6.8 ± 0.8 
mm and 6.3 ± 0.6 mm respectively in their study. This 
result is almost comparable with our study. One more 
study by Anjali Vishwanath Telang et. al. observed that 
the mean diameter was 4.7± 0.9, 4.4± 0.7 and which 
was lower than what we get in our study. The variation 
in the measurement may be due to the difference in 
live and cadaveric spacemen or due to the method of 
measurement used by the researchers on the basis of i.e. 
whether they take inner or outer diameter.

Conclusion
To conclude the data from the present study is useful 

for the vascular surgeons, radiologists. The variation 
in the measurement may be due to the difference in 
live and cadaveric spacemen or due to the method of 
measurement used by the researchers on the basis of i.e. 
whether they take inner or outer diameter.
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Abstract
Introduction: Dry eye is a multifactorial disease of the tears and ocular surface with symptoms of discomfort, 
visual disturbance, etc. with potential damage to the ocular surface. Additionally, it is followed by increased 
tear film osmolarity and ocular surface inflammation. Schirmer’s I and tear film breakup time is performed 
to determine the dryness level as mild, moderate, and severe.

Aim : The research aims to establish the incidence of dry eye in patients after small incision cataract surgery.

Material and Method: 100 patients who met inclusion criteria were enlisted for cataract surgery. Every 
patient was asked about symptoms related to dry eye and then they underwent Schirmer’s test 1 and tear film 
breakup time test. After this, patients were subjected to surgery with a 6-7 mm superior incision. On 1st, 7th 
and 30th day after operation schirmer’s and tear film breakup time test was again performed. The dryness of 
the eyes was then analysed and graded in accordance with the 2007 DEWS classification.

Result: Out of 100 samples, 16% had dry eye preoperatively which increased to 89% postoperatively on 1st 
day. Out of these 89 patients having dry eye postoperatively, 35 were male and 54 were female. Gradually it 
reduced after 7th day and 30th day postoperatively. The mean age of the patients was 66.15 years with SD 
6.10. The schirmer’s test I and tear film breakup time p values were clinically significant< 0.0001.

Conclusion: After manual small incision cataract surgery, moderate to severe dryness was observed. This 
dryness stabilized gradually after 1st week of surgery and improved significantly further after one month 
with the use of lubricants, antibiotic and steroid combination.

Keywords: Dry eye, SICS, Tear film, post –operatively, ocular Surface, Cataract.
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Introduction
Cataract is defined as any opacity in the lens or its 

capsule whether congenital, developmental or acquired 
which causes visual impairment. In India, cataract is one 
of the leading cause of visual impairment. Small incision 
cataract surgery (SICS) with corneoscleral tunnel is the 
most routinely performed surgery for the cataract in 
countries such as India .Many patients have reported 
of dry eye and post-operative pain symptoms following 
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surgery1. One or more of the above contributing factors 
may be implicated in dry eye pathogenesis after cataract 
surgery .In addition, the use of topical eye drops, 
reduced corneal sensitivity and surgical inflammation 
such as a large incision created in the eye and exposure 
to light from microscope during surgery are considered 
to be responsible for post-operative dysfunction of the 
tear film2,3 This study analyzes changes in tear films and 
production of tears after cataract surgery.

Material and Method
• Settings: All the examination was conducted at the 

Department of Ophthalmology in Shalinitai Meghe 
Hospital & Research Center, Wanadongri, Nagpur.

• Research Design: Prospective observational study.

• Duration: 6 months

• Sample Size: A total of 100 patients undergoing 
small incision cataract surgery.

• The study will be adhered to the tenets of the 
declaration of Helsinki, and it will be approved by 
the institutional ethics committee of SMH & RC.

• Informed consent will be obtained from all subjects 
after the nature and possible consequences of the 
study is explained to them.

• Inclusion criteria: Patients having unilateral or 
bilateral age-related cataract with or without dry 
eyes symptoms.

• Exclusion Criteria:

 1. Cataract other than senile cataract

 2. Glaucoma

 3. Sjogren’s syndrome

 4. Uveitis

 5. Contact lens users

 6. Patients with constant ocular medication

 7. Patients who have had previous eye surgery

 8.  Patients suffering from pterygium, ocular 
allergies and blepharitis.

 9. Disorders of lid and naso lacrimal pathway.

Pre-operatively all patients were asked about 
symptoms related to dry eye such as eye discomfort, 
which include soreness, itchiness, gritty sensation, 
blurring of vision, redness improving with blinking, 

and excessive tears. After this, observations were noted 
according to slit lamp examination, Schirmer’s test 1, 
tear film breakup time. After all the inquiries, with a 
superior incision of 6-7 mmall the patients underwent 
cataract surgery.

Schirmer’s test I: This test tests the secretion of 
tears over a given time span. Schirmer test I is performed 
with standardized stripes without topical anesthesia (total 
tear secretion). The strip is folded at the notch and placed 
at the junction of the lower eyelids in the middle and 
lateral thirds and allowed to remain there for 5 minutes 
with patient’s eyes gently closed. The amount of wetting 
is measured after the filter paper is removed. More than 
10 mm of wetting after 5 minutes is considered normal, 
8-10 mm of wetting is considered mild dryness, 5-7 mm 
of wetting is considered moderate dryness, and less than 
5 mm of wetting is considered severe dryness at the end 
of 5 minutes.

Tear film break up time: With minimal stimulation, 
fluorescein strips (Omni Strips Fluro; Ophthalmic Strips 
U.S.P.) are moistened with non-preservative saline 
and are inserted in the conjunctival sac, undetected by 
patients. Individuals will then be instructed to blink for 
a few seconds several times to ensure an appropriate 
mixing of stain. The tear film is then examined with a 
broad beam and a blue cobalt filter. The interval between 
the last complete blink and the appearance of the first 
corneal black spot or line is measured using a stopwatch. 
A TFBUT value more than 10 seconds is considered 
normal, a value of 8-10 seconds is considered mild 
dryness, a value of 5-7 seconds is considered moderate 
dryness, and a value less than 5 seconds is considered 
severe dryness.

The eye drops, ‘Tropicacylplus’ which consists of 
tropicamide (0.8%) plus phenylephrine hydrochloride 
(5%) were instilled 3 times over an hour before surgery 
for the dilatation of pupil.With4ml of Lignocaine (2%) 
with 1:100000 adrenaline plus 2ml of Bupivacaine 
(0.75%) plus 150 units of hyaluronidase, a peribulbar 
block was given and then a superior partial thickness 
incision of 6-7 mm was made. Then a self-sealing tunnel 
was made and side port incision was taken at 9’o clock. 
At the end of the surgery, side port was hydrated and 
subconjunctival Gentamycin and dexamethasone were 
administered at lower fornix and eyes patched for one 
day. The surgery lasted for about 20-30minutes. After 
surgery all patients received topical 4quinD eye drops 
(Moxifloxacin + dexamethasone) hourly for 1 week 



6342  Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4

which was then tapered weekly over a duration of 
1month and Nepatop eye drops (Nepafenac) 3 times a 
day for 1 month and carboxymethyl-cellulose 4 times a 
day for 1 month. Slit lamp examination, Schirmer’s-1, 
tear film breakup time were repeated at 1st, 7th, 30th day 
after surgery. The dryness of the eyes was analysed and 
graded in accordance with the 2007 DEWS classification.

Results
Mostly the patients were from rural population 

of Wanadongri in Nagpur district . 100 patients were 
between 55- 80 years age. The mean age of the patients 

was 66. 15 years with SD 6.10. Among these patients, 26 
(26%) patients had dry eye and 74 (74%) patients didn’t 
have dry eye before surgery. Out of these 26 patients 
having dry eye 9 were male and 17 were female.

After implementation of the grading system of eye 
dryness, 89 (89%) patients had dry eyes postoperatively. 
Among them 25% had mild grade, 22% had moderate 
grade and 42% had severe grade of dryness. Out of these 
89 patients having dry eye postoperatively, 35 were 
male and 54 were female.

Table 1: Grading of dryness of eyes among the patients (preoperative & postoperative)

Grading
Number of the patients Percentage

Pre op Post op Pre op Post op

Mild 16 25 16 % 25 %

Moderate 8 22 8 % 22 %

Severe 2 42 2 % 42 %

Total 26 89 26 % 89 %

The mean Schirmer’s 1 value was 16.78 mm with 
SD 5.54 mm preoperatively. After 1st day of surgery, 
the mean Schirmer’s test value decreased to 7.03 with 
SD 5.17. After 1 week of surgery, the mean Schirmer’s 
test value improved to 7.15 mm with SD 5.08mm. After 
one month of surgery, the mean value of Schirmer’s test 

became 10.45mm with SD 5.97 mm. The Schirmer’s 
test minimum value was 4mm and maximum value was 
30mm. The difference of values between preoperative 
Schirmer’s test with that of post-operative 1st day, 1st 
week and 1 month is significant with p value less than 
0.0001.

Figure 1: Line graph showing mean Schimer’s test value (preoperative & postoperative)
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Figure 2: Bar graph showing Schimer’s test value among patients preoperatively & postoperatively (1st day, 
1 week & 1 month) in percentage

In this study, Schirmer’s 1 value>10 mm was taken 
as normal, 8-10 mm as mild grade and 5-7 mm considered 
as moderate and < 5 mm as severe. The Schirmer’s test 
analysis shows that 74% patients had normal value, 
16% patients had mild grade of dryness, 8% patients 
had moderate grade of dryness and 2% patients had 
severe grade of dryness preoperatively. After 1week of 
surgery, 36% patients had severe grade of dryness, 30% 
had moderate grade and 23% had mild grade. After a 
period of one month, the Schirmer’s test analysis shows 
that 26% patients had normal value, 37% had mild, 27% 
had moderate and 10% had severe grade of dryness. 

In TBUT study, the mean tear breakup time (TBUT) 
preoperatively was 17.89 seconds with SD 6.98. The 
mean TBUT decreased to 7.24 seconds with SD 5.40 at 
1st post-operative day and after 1week postoperatively 
the mean TBUT increased to 7.84seconds with SD 
5.22. After one month postoperatively, the mean TBUT 
further increased to 13.23 seconds with SD 7.48. The 
maximum value of mean TBUT was 28 seconds and 
minimum value was 2 seconds. The difference of values 
between pre-operative TBUT with that of post-operative 
1st day, 1st week and 1 month is significant with p value 
< 0.0001.

Figure 3: Line graph showing mean TBUT (preoperative & postoperative)
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Figure 4: Bar graph showing TBUT among patients preoperatively & postoperatively (1st day, 1 week & 1 
month) in percentage

In this study, tear breakup time of more than 10 
seconds was taken as normal, between 8-10 seconds as 
mild, 5-7 seconds as moderate and less than 5 seconds 
as severe. Preoperatively 69% patients had tear breakup 
time more than 10 seconds, 19% patients had between 
8-10 seconds, 10% patients had between 5-7 seconds 
and 2% patients had less than 5 seconds. However 

postoperatively after 1 week, only 9% patients had 
normal value that is more than 10 seconds, 39% had 
between 8-10 seconds, 25% had between 5-7 seconds 
and 27% had less than 5 seconds. After one month 
postoperatively, 38% patients had normal TBUT, 
40% had between 8-10 seconds, 14% had between 5-7 
seconds and 8% had less than 5 seconds.

Figure 5: Bar graph showing increase in dry eye patients having diabetes mellitus

In our study, we found that out of 100 patients, 
19 were diabetic. 8 of these 19 patients had dry eye 
pre-operatively which increased to 14 patients post-

operatively. Hence it can be seen that diabetic patients 
are more prone to have dry eye14.
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Discussion
In this study, after manual small incision cataract 

surgery, the dry eye syndrome was assessed. The causes 
of dryness after small incision cataract surgery are as 
follows:

1. Damage to corneal nerve due to the act of cutting 
during cataract surgery via keratome leads to dry 
eye syndrome.4

2. Damage to corneal epithelium as a result of topical 
anesthesia and eye drops containing preservatives 
like benzylkonium chloride.5

3. Post operative dry eye on account of exposure to 
light from the operating microscope during surgery.5

4. Irregularity of the ocular surface after surgery 
contributing to faster tear film breakup time.6

5. Destabilized tear film because of decrease in mucin 
production.

6. Injury to the long ciliary nerve causes reduction 
of corneal sensation leading to decreased tear 
secretion.7

Here in this study, the Schimer’s test was used 
for measuring tear secretion and TBUT was used for 
testing tear film instability. Tear secretion and tear film 
instability were significantly reduced in the 1st post-
operative day. After one week of surgery, there was 
a gradual improvement in dry eye syndrome and it 
improved significantly after one month of surgery8-10. 

Jayshree MP et al11, also found the same results as 
she also had seen significant improvement in dry eye 
after one month post-operative. We observed that this 
improvement in dry eye syndrome could have been 
because of the use of a combination of antibiotic and 
dexamethasone (0.01%), nepafenac and carboxymethyl-
cellulose in patients post-operatively. Jae Kyeong Song 
et al. and Henriksson JK et al., in their respective studies 
found that there is improvement in dry eye by the use 
of carboxymethy-cellulose and dexamethasone (0.01%) 
respectively 12,13

Kasetsuwam N et al., had studied the symptoms 
of dry eye after surgery. He found reduction in dry 
eye symptoms 7 days post-operatively and significant 
improvement 30 days after surgery 15 Similar results 
were seen in our study as well.

The main reason behind decreased tear secretion 
and tear film instability after 1st post-operative day was 

the recovery process of corneal nerves 4 The cornea has 
about 44 corneal nerves bundles entering the cornea and 
is one of the most highly innervated organs 11 Distortion 
of the corneal nerves reduces the tear flow and blink 
rate and induces hyperosmolarity of tear film and tear 
film instability. After surgery, new neurite cells emerge 
releasing neural growth factors to regenerate the corneal 
axon 11 This explains the dry eye syndrome that was 
observed after the cataract surgery and it improved after 
1 month.

The other reasons for decreased tear secretion and 
tear film instability are exposure to microscopic light, 
ocular surfaces irritation, post-operative topical eye 
drops containing preservatives, reduction in mucin 
production, reduction of corneal sensation 6Owing to 
vigorous irrigation of the tear film and intraoperative 
manipulation of the ocular surface, the goblet cell 
density and mucin production are reduced.6

Limitation: Shorter follow up time may affect 
incidence in our study.

Conclusion
After small incision cataract surgery with 

corneoscleral tunnel, moderate to severe dryness was 
observed on 1st day post–operatively. This dryness 
stabilized gradually after 1st week of surgery and 
improved significantly further after one month. Thus 
to prevent post-operative dry eye, the use of lubricants, 
antibiotic and steroid combination is recommended.

Ethical Clearance: Taken from institutional ethics 
committee.
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Abstract
Introduction: Caesarean section is most common surgery performed worldwide, but increasing rate of 
caesarean birth has become an international concern of public health. According to WHO (World Health 
Organisation), rate of caesarean section should not be more than 15%.

Aims and Objective: The main aim of this study was to classify the caesarean section according to Robsons’s 
citeria and to identify the rising causes of caesarean section in our scenario.

Material and Method: This was a cross sectional observational study and data was collected over a period 
of six months from every single patient, who underwent caesarean section in our hospital.

Results: During the study period, total number of deliveries in this hospital was 519, out of which there were 
300 caesarean section, thus, we have 57.80% rate of caesarean section. Maximum rate of caesarean section 
was in group 5 i.e. Multiparous with prior caesarean section, singleton, cephalic, ≥37 weeks followed by 
group 2 i.e. Nulliparous, singleton, cephalic, ≥37 weeks, induced labour or caesarean section before labour.

Conclusions: This attempt of classifying the caesarean section by Robson’s criteria helped to audit and 
identify the problem and to think about modifying the hospital protocols for reduction of rate of caesarean 
section.
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Introduction
Caesarean section is most common surgery 

performed worldwide and crude rate of caesarean section 
is considered an important indicator for measuring the 

accessibility of obstetric services to people1. However, 
increasing rate of caesarean birth has become an 
international concern of public health. Currently the rate 
of caesarean section in world is around 30%1 whereas 
according to WHO (World Health Organisation), 
it should not be more than 15% because increasing 
rates did not show any evidence of improvement in 
maternal and neonatal health2 . But on the contrary, it 
increases maternal morbidity like adherent placenta, 
uterine rupture, converting the normal pregnancy 
into a high risk one3-5. For evaluation of the different 
indication of caesarean sections, MS Robson proposed 
the standardized classification of cesarean section in the 
year 2001 which is known as Robson’s classification. It 
is a 10 group classification and it was then appreciated 
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and approved by WHO (2014) and FIGO (2016)6,7. In 
this classification, all women who underwent caesarean 
section were categorised into 10 groups based on their 
obstetric characteristics like parity, gestational age, 
previous CS (caesarean section), fetal presentation, 
mode of onset of labour, and number of fetuses. These 
groups are structured in such a way that they are mutually 
exclusive and totally inclusive8.

Robson’s classification of cesarean section6,9:

1. Nulliparous, singleton, cephalic, ≥37 weeks, 
spontaneous labor

2. Nulliparous, singleton, cephalic, ≥37 weeks, 
induced labor or cesarean section before labor

3. Multiparous without previous cesarean section, 
singleton, cephalic, ≥37 weeks, spontaneous labor

4. Multiparous without previous cesarean section, 
singleton, cephalic, ≥37 weeks, induced labor or 
caesarean section before labor

5. Multiparous with prior cesarean section, singleton, 
cephalic, ≥37 weeks

6. All nulliparous breeches

7. All multiparous breeches (including previous 
cesarean section)

8. All multiple pregnancies (including previous 
cesarean section)

9. All pregnancies with transverse or oblique lie 
(including those previous cesarean section)

10. Singleton, cephalic, ≤36 weeks (including previous 
cesarean section)

Aims and objectives: The main aim of this study 
was to classify the caesarean section based on their 
indication according to Robsons’s citeria and objective 
of this study was to identify the rising causes of caesarean 
section in our scenario.

Materials and Method
This was a cross sectional observational study 

and data was collected over a period of six months 
from November 2019 to April 2020 in Obstetrics and 
Gynecology department of our hospital. All data collected 
were entered in a preformed structured performa.

Inclusion criteria: Patients delivered by caesarean 
section during the period of November 2019 to April 

2020 in our hospital were considered for study and 
they were classified according to Robson’s 10 group 
classification system.

Parameters considered for classification were:

• Parity (with/without previous CS);

• Gestational age (>37/<36 weeks),

• Onset of labour (spontaneous/induced/prelabour 
CS).

• Fetal presentation (cephalic/breech/abnormal lie)

• Number of fetuses (singleton/multiple)

Exclusion criteria:

• Women delivered normally or by instrumental 
vaginal delivery.

• Women delivered outside this hospital (either 
vaginally or by caesarean section).

This study was conducted after approval by the 
ethical committee of our institute. Simple statistical 
measures like percentage and proportion were used for 
analysis of data. Descriptive statistical analysis was 
done.

Results
During the study period, total number of deliveries 

in this hospital were 519, out of which there were 300 
caesarean section. Thus, we have 57.80% caesarean 
section rate in our hospital. After analysis of data, 
we have maximum rate in group 5 i.e. Multiparous 
with prior caesarean section, singleton, cephalic, ≥37 
weeks (93.97%) followed by group 2 i.e. Nulliparous, 
singleton, cephalic, ≥37 weeks, induced labour or 
caesarean section before labour (63.86%). In group 1, 
where nulliparous patients went into spontaneous labour, 
50.4% had caesarean section. Caesarean section rate 
in multiparous patients in group 3 and 4 were 27.94% 
and 39.02% respectively. All the patients in group 6 
to 9 undergone caesarean section (100%). In group 10 
i.e. Singleton, cephalic, ≤36 weeks (including previous 
cesarean section), 57.14% women underwent ceasarean 
section. The major contribution of caesarean section in 
our hospital were from group 2 and 5, i.e. (2)Nulliparous, 
singleton, cephalic, ≥37 weeks, induced labor or 
cesarean section before labor and (5)Multiparous with 
prior cesarean section, singleton, cephalic, ≥37 weeks, 
respectively.
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Table: 1 Classification of Cesarean Section Rate By Robson’s Citeria

Robson’s criteria Total no. of deliveries 
in each group

Total no. of caesarean 
in each group

Caesarean section rate 
present

Contribution of each group 
to caesarean section rate

1 123 62 50.4% 20.66%

2 119 76 63.86% 25.33%

3 68 19 27.94% 6.33%

4 82 32 39.02% 10.66%

5 83 78 93.97% 26.0%

6 9 9 100% 3.0%

7 6 6 100% 1.66%

8 3 3 100% 1.0%

9 5 5 100% 1.66%

10 21 12 57.14% 4.0%

Total 519 300 57.80%

Discussion
In our hospital, we tried to classify the caesarean 

section into different groups based on some obstetrical 
parameters according to Robson’s classification. In the 
present study, we had caesarean section rate of 57.8%, 
which is quite higher than the standard rate recommended 
by WHO2. In the study of Kant A et al3, rate of caesarean 
section was also similarly high i.e 53.86%, whereas in 
the study of K.Tanaka et al8, rate was 23.5%. In the 
WHO global survey (2004-2008) and WHO multi 
country survey (2010-2011), rate of caesarean section 
were 26% and 31% respectively1. This higher rate of 
caesarean section in our hospital could be because we 
had maximum number of patients reffered from primary 
health centre in view of high risk pregnancy. All the 
patients from group 6-9 underwent caesarean section 
(100%) as these criteria were considered as indications 
for caesarean section and neither of the patient were 
given trial of vaginal delivery. Majority of caesarean 
sections were seen in group 5 i.e. Multiparous with 
prior cesarean section, singleton, cephalic, ≥37 weeks 
(93.97%). In the study of Kant A et al3, rate of caesarean 
section in group 5 was 94.49%, while in the study of 
K.Tanaka et al8, it was 76.5%. Majority of patients from 
group 5 who delivered vaginally were already in active 
labour with cervical dilatation of more than 4 cm and 
80% effacement. But the other patients with previous 
caesarean section were not ready for TOLAC(trial of 
labour after caesarean section), either because they did 
not want to take risk for their baby and also they wanted 

procedure of tubal ligation to be done simultaneously 
during the same surgery. In group 2 and 4 where labour 
was induced or decision of caesarean section taken 
prior to labour, rate of caesarean section was more i.e 
63.86% and 39.02% when compared with the patients 
of group 1 and 3 who were allowed spontaneous labour 
i.e 50.4% and 27.94% respectively. Similar higher rates 
were seen in group 2 and 4 in the studies of Kant A et 
al3, K.Tanaka et al8,Jacob KJ et al10, where induction 
was done. Every hospital has different policy regarding 
induction of labour (IOL) depending on the obstetrical 
parameters of patients, fetal parameters and its prognosis 
and available institutional resources, but the unindicated 
induction surely increases the rate of caesarean section 
specially primary caesarean section which ultimately 
increases the rate of group 5. The studies of Pandey D11, 
Mbaye M et al12 were of similar views. However, the 
Robsons criteria did not consider the antenatal factors 
for induction of labour, and also regarding the fetal 
distress and failure of induction, in its classification, we 
could not held the procedure of IOL solely responsible 
for increasing cesarean section rate because some studies 
like S Wood et al13 and E. Mishanina14 did not show co-
relation of IOL and increasing caesarean section rates. 
In our study, in group 10, rate of caesarean section was 
57.14%, whereas in the study of Kant A et al3, rate was 
50.9% and in K.Tanaka et al8 it was 24.2%. This group 
10, consist of preterm pregnancy where head of fetus is 
not engaged, it has unstable lie resulting in prolonged 
labour and increasing incidences of fetal distress due to 
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fetal prematurity resulted in higher caesarean section 
rate.

Conclusion
This study showed higher rate of caesarean section 

in our hospital, where majority of contribution is from 
previous caesarean group and induction group. This 
attempt of classifying the caesarean section by Robson’s 
criteria helped to audit and to identify the problem and 
to think about modifying the hospital protocols for 
reduction of rate of caesarean section. Since the aim 
of every obstetric unit is achieving good fetal outcome 
without jeopardising the maternal health, this study will 
help to improve the obstetrical techniques and protocols 
for right selection of patient for induction of labour 
and also encouraging the trial of labour after caesarean 
section.
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Abstract
Background: Oral submucosal fibrosis (OSMF) is now recognized internationally as an Indian disorder. 
This has one of the highest percentages of malignant transition between oral lesion and condition potentially 
malignant, Consequently, it is a source of concern for oral medical practitioners. The goal of the present 
study is to assess the frequency of OSMF among betel nut chewers in various group of age.

Research Methodology: Collectively 80 OSMF sufferers in dentist OPD of Shalinitai Meghe Hospital 
and research center, Nagpur over a period of 4 months (1 December 2019 to 21 March 2020) Chosen 
for the analysis. A comprehensive history of the case and a clinical test was carried out under displayed 
illumination. OSMF diagnosis was based on mouth opening troubles and blanched oral mucosa, marked 
with noticeable fibrous bands. Many diagnostic features included sensation of pain, salivation, protrusion of 
the tongue, behaviors and related malignant changes. The study was conducted based on age group, period 
of the habit, habit frequency and habit form. Simple correlation analysis was performed.

Results: of OSF’s 80 cases searched, 37 (46.25%) cases were in stage II, 27 (33.75%) were stage III, 9 
(11.25 %) stage I, and 7 (8.75 %) stage IV. Based upon age group, group III (30--40 years) Had been more 
prominent than the others. Areca nut (gutkha) was an important etiologic agent (55.8%) as compared with 
other etiological agent.

Conclusion: The high incidence of OSMF in the general population requires a substantial understanding 
and treatment of these lesions. Primary health care practitioners and dentists should be informed and familiar 
with these lesions, including etiology and pathogenesis, clinical appearance, treatment and management.

Keywords: Areca nut; clinical fibrosis; prevalence. staging; oral submucous.
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Introduction
Shushrutha defined a disorder in ancient medicine, 

“vidari” below mouth and throat disorder. He observed 

gradual narrowing of the mouth, oral mucosa discoloration 
and difficulty in taking the food. Such features align 
specifically with the oral submucosal fibrosis symptom 
severity.1 A case of “atrophica idiopathica tropica 
mucosae oris” that occurs in Indians in East Africa was 
first mentioned by Schwartz (1952). That disorder was 
first mentioned in India by Lal and Joshi (1953). The 
word “oral submucous fibrosis (OSMF)” discovered by 
Joshi.2 Histopathologically, the 4 successive stages of the 
OSMF were mentioned by Pindborg and Sirsat (1966).3 
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Seedat and Van Wyk (1988) reported on the permanent 
existence of the disease, that is, once OSMF was caused 
by the addiction of chewing betel nut, reversal of the 
disease could not appear after termination of habit.4

The severity of the condition can be pucked by facts 
published in a 2004 study that India ranks the maximum 
among all world records for oral cancer rates with 
75,000-80,000 cases recorded per year. This disorder 
had been confined to countries such as India, Pakistan, 
Bangladesh, etc. for many years, but now this condition 
is stated to be due to increased levels of immigration.5-7

This outbreak is partly due to the lot quicker in 
the variety of industries engaged in efficient and easy 
manufacturing and intense promotion of items such as 
gutkha and pan masala that was launched professionally 
in India in 1980. Major steps even by Governments 
to counter this important health problem are lacking 
mainly because of the apprehension of impacting 
farmers’ living standards and others. Karnataka, an 
indian state, develops about 65 percent of the overall 
areca nut consumed in the country, but a restriction was 
imposed on gutkha only recently after many other states 
restricted the commodity there under Food Safety and 
Standards Act.Farmers have to be informed about the 
adverse affects, and allowed to grow other crop that can 
bring benefits to them .8-11

The World Health Organization says that by 2020, 
tobacco death in India will reach 1,5 million per year. 
Oral cancer develops by the development of normal oral 
mucosa exposed to nicotine into a pre- malignant lesion 
that gradually transforms to carcinoma. OSMF is now 
recognised internationally as an indian disease.it has one 
of the highest levels of malignant transformation among 
pre- malignant oral disease. 12,13

Considering its historical nature, medical service 
physicians may play a very important role in rapid 
recognition of OSMF. It is a severe oral cavity disease 
with unknown etiology, with areca nut chewing the most 
popular. The occurrence of this harmful addiction in 
India is already on the rising, so this once rare disease 
has become really widespread, so knowledge of clinical 
characteristics, diagnosis, and management is the main 
stay to counter this threat. Thus the position of healthcare 
provider becomes essential, becoming the first line of 
interaction with the general population. The current 
study aimed to assess the incidence of OSMF amongst 

betel nut chewers among north Indian population in 
different demographics.

Materials and Method
The present study was conducted in the Dept. of 

dentistry at Datta Meghe Medical College, Shalinitai 
Meghe Hospital and Research Centre in collaboration 
with Sharad Pawar Dental College, Datta Meghe Institute 
of Medical Sciences, Wardha, a cross- sectional survey 
was carried out for 4 months. Approval was obtained 
from the Institute’s ethical committee and written 
consent was received from the participant. Patients with 
OSMF had been separated by gender. It screened out 
a total of 80 patients with OSMF. All oral exams were 
carried out by expert investigators who knew about oral 
mucosal defects in the surrounding area. A clean mouth 
mirror was used for tissue retraction, and the oral cavity 
test was conducted using exam gloves. The patients 
selected were divided into four groups, based on their 
clinical grade:

Grade I: Interincisal mouth which opens up to 
or above 35 mm, stomatitis and blanching of mucosal 
surface.

Grade II: Interincisal mouth openings between 25 
and 35 mm, with/without stomatitis,

Grade III: Interincisal mouth opening from 15 to 
25 mm; development of visible fibrous bands in buccal 
surface and/or pharynx, and in every other portion of the 
oral cavity. .

Grade IV: Interincisal mouth with less than 15 mm 
of width.

A. For eg, some other grades along with other 
pre-malignant lesion, oral leukoplakia, oral 
erythroplakia, etc

B. Any additional stage associated with an oral 
carcinoma.

Based on class of age the OSMF patients were 
divided into four categories:

• Class I: 10–20 years

• Class II: 20–30 years

• Class III: 30–40 years

• Class IV: 40–50 years.
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OSMF incidence was also reported based on the 
duration of the habit, and divided into three class:

• Class A: 2–5 years

• Class B: 5–10 years

• Class C: More than 10 years.

This research was performed on the basis of the 
habit type and broken down into three classs:

• Class 1: Guthka, pan masala.

• Class 2: Betal quid.

• Class 3: Tobacco, smoking.

Results
A number of 2,570 subjects were tested up, 80 

subjects were discovered to be suffering from the 
OSMF. Out of 80 subjects, 78 were males (97.33%) and 
02 were females (2.33%). Accordion to mouth opening, 
OSMF was divided in four Stages. Table 1 shows more 
prevalence in Stage II 37 (46.74%), followed by Stage 
III 28 (34.66%), Stage I 08 (10.47%), and Stage IV 07 
(8.14%). Table 2 displayes the incidence on the basis 
on age of group, more prevalence of OSMF was found 

in Group III (34.42%), followed by Group II (30.70%), 
Group IV (27.91%), Group I (4.65%), and Group V 
(2.32%). In Group I, more incidence was discovered 
in Stage II (75%) OSMF than Stage I (25%). In Group 
II, approximately same incidence was found in Group 
II (34.90%) and Stage II (34.90%). Minimum incidence 
was recorded in Stage I (30.70%) under Group II. In 
Group III, maximum incidence was discovered in Stage 
II (54.73%) OSMF than Stage III (45.27%) OSMF. No 
prevalence was found in Stage I and Stage IV. In Class 
IV, maximum incidence was discovered in Stage II 
(50%) OSMF followed by than Stage III (29.17%) and 
Stage IV (20.83%) OSMF. Finally, in Group V, all 02 
patients were found in Stage IV. (P < 0.001).

Table 1: OSMF incidence according to clinical stage

OSMF stage Number Percentage Mean

Stage I 08 10.47%

20

Stage II 37 46.74%

Stage III 28 34.66%

Stage IV 07 8.14%

Total 80

Table 2: OSMF frequency according to group of age.

Age group (in years) Total Percentage Stage Number Percentage Mean

10-20 years (Group I) 04 4.65%

Stage I 01 25% 01

Stage II 03 75%

Stage III 00 -

Stage IV 00 -

20-30 years (Group II) 25 30.70%

Stage I 08 30.20% 06

Stage II 08 34.90%

Stage III 09 34.90%

Stage IV 00 -

30-40 years (Group III) 27  34.42%

Stage I 00 07

Stage II 15 54.73%

Stage III 12 45.27%

Stage IV 00 -

40-50 years (Group IV) 22 27.91%

Stage I 00 - 06

Stage II 11 50%

Stage III 06 29.17%

Stage IV 05 20.83%
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Age group (in years) Total Percentage Stage Number Percentage Mean

50-60 years (Group V) 02 2.32%

Stage I 00 - 01

Stage II 00 -

Stage III 00 -

Stage IV 02 100%

P<0.05 80

Table 3 Displays the frequency of OSMF according 
to addiction length. Group A was comprised of people 
with a 2–5 year addiction. Group B consists of persons 
with a habits period of 5–10 years, and group C consists 
of individuals with a habitual period of even more 

then 10 years. Group C (48.84 percent) showed a high 
prevalence compared with Group B (47.67 percent) 
and Group A (3.49 percent). This incidence had been 
significant Stastical [P<0.0001].

Table 3: OSMF incidence depends on the timing of the habit.

Duration of habits Total Percentage Stage Number Percentage Mean

2-5 years (Group A) 03 3.49%

Stage I 30 100% 0.1

Stage II 00 -

Stage III 00

Stage IV 00 -

5-10 years (Group B) 38 47.67%

Stage I 06 14.63% 09

Stage II 14 38.05%

Stage III 16 42.44%

Stage IV 02 4.88%

More than 10 years (Group C) 39 48.84%

Stage I 0 - 10

Stage II 22 58.57%

Stage III 12 29.52%

Stage IV 05 11.90%

P<0.05 80

Table 4 Displays habit intensity (per day) and was 
split into 3 groups. Group A had such a habits intensity 
of 2-5 times/day; group B had such a habits intensity of 
5-10 times/day and group C had such a habits intensity 

of even more over 10 times/day. For group C (45.81 
percent) the incidence has increased than even in group B 
(41.86 percent) and group A (12.33 percent). Significant 
statistical incidence was (P < 0.001).

Table 4: OSMF incidence according to habit level per day.

Frequency habit/day Total Percentage Stage Number Percentage Mean

2-5 (Group A) Times/day 10 12.33%

Stage I 06 56.60% 02

Stage II 04 43.40%

Stage III 00 -

Stage IV 00 -
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Frequency habit/day Total Percentage Stage Number Percentage Mean

5-10 times/day (Group B) 33 41.86%

Stage I 03 8.33% 08

Stage II 19 58.33%

Stage III 10 29.17%

Stage IV 01 4.17%

More than 10 times/day 
(Group C) 37 45.81%

Stage I 0 - 09

Stage II 14 37.05%

Stage III 18 48.98%

Stage IV 05 13.96%

P<0.05 80

Discussion
Yang showed the effect, distribution of gender, 

age, incomes and urban growth status of patients with 
OSF in Taiwan. During the duration 1 January 1996 to 
31 December 2013 people were identified with OSMF. 
It found that OSMF frequency substantially increased 
from 8.3 (per 10 (5)) in 1996 to 16.2 (per 10 (5)) in 
2013 (P < 0.0001). Males had a substantially greater 
incidence of OSMF than females. 14 Sinor et al . found 
higher prevalence in OSMF case in India. 15 In the 
current study, male prevalence could be more common 
than females allows for easy availability for males to use 
areca nut and its items. Male patients was higher than 
females, with an OSMF incidence of 97.67 per cent 
compared to 2.33 per cent in females.

Mehrotra performed a research in Allahabad, North 
India, to determine the prevalence levels of oral mucosal 
lesions at this hospitals from 1990 to 2001. With relation 
to age, sex, site involving and histological results, data 
has been collected year wise. This found that pre- 
malignant and malignant oral lesions in patients visiting 
the hospital in this area were prevalent16 Likewise, in 
a population-based case-control study in various socio- 
economic Lucknow, patients have used pan masala 
have been observed to be at an increased risk of getting 
OSMF. 17

Babu et al. ‘s findings amongst Hyderabad OSF 
patients found that people were more susceptible to 
gutkha than in any other associated areca nut and tobacco 
products like pan, pan masala, and raw areca nut. They 
found a clear correlation between gutkha chewing and 
OSMF, and pointed out that gutkha eating resulted in 
OSMF 18 Nigam et al. established OSMF incidence and 
seriousness between common gutkha, areca nut, and 

Moradabad, India pan eating. OSF incidence was 6.3 per 
cent and gutkha eating was the most common harmful 
habit in the study of OSF patients. 19 Likewise, traditional 
gutkha chew with tobacco was more predominant in this 
sample than gutkha.

Throughout this study the age demographic of 80 
patients was 15–60 years, with a highest prevalence 
in 30-40 years. (34.42%), followed by 20–30 years 
(30.70%).Therefore, it can be assumed that the incidence 
of OSMF is most often seen in age category 30--40 years 
influenced by 20-30 years. The youngest patient is 16 
and the oldest were 60. The finding of the current study 
were similar to that of Nigam, who recorded the highest 
limit of OSMF cases in the 36--40 year age category. 19 
This may be attributed to increased social interactions 
and economic freedom in a quickly developing country 
like India that they are getting at this age. Therefore, they 
indulge in various chew habits throughout that period, 
such as betel nut, guthka, pan masala, smoking, alcohol, 
etc., either to alleviate tension, as a trend, or because of 
social pressure.

Shah discovered OSMF ‘s relationship to different 
chewing and smoking behaviors. These are discovered 
that eating of areca nut/quid or pan masala (a promotional 
preparation of areca nuts, lime, catech and unconfirmed 
colouring agents, flavoring agents and sweetening 
agents) was closely applicable to OSMF and eating 
intensity has been highly linked with OSMF instead of 
the duration of the habit. 20 Ali et al. assessed the impact 
of the intensity, length and form of areca nut products 
on OSMF occurrence and progression. This found that 
the length and intensity of its use and the form of isca 
nut material has had an impact on OSMF occurrence 
and progression. Gutkha and pan masala have quicker 
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and more deleterious effects on the intestinal cavity. 
The gutkha-chewing addiction together with the other 
habits has no major impact on the occurrence rate and 
the frequency and intensity of the OSMF . 21 Current 
study demonstrated significant impact on the incidence 
and severity of OSMF by the period and duration of the 
use of areca nut items..

Clinical staging of all 80 OSMF patients has been 
evaluated in the present report. Stage II was discovered 
to see highest patients (46.42%) and stage III (34.52%), 
stage I (10.73%) and stage IV (8.33%). In his study 
of 1,006 OSMF patients, Kumar discovered that there 
were 422 (41.94 per cent) cases in stage II. 226 (22.29 
percent) were stage IV, stage III 184 (18.29 percent) 
and stage I 174 (17.29 percent) which varies slightly 
from the current analysis. 22 This may be on the basis 
that major changes in particular are not used in the cases 
resulting, restricted opening of the mouth, and unless 
there is a considerable adoration of the body of the 
patient’s functions, patients will not response the doctor, 
and moreover a lack of data about the disease can attach 
to this as well.

The conversion from premalignant to malignant 
varies between 3% and 19%. A recent Indian study 
indicated that 25.77 percent of OSF cases were 
transformed to oral squamous cell carcinoma (OSCC) 
indicating the troubling malignancy possibility of 
OSMF.23

Accumulated epidemiological studies across a large 
geographical area will assist assess the total current 
prevalence rate and implement suitable measures to 
prevent. epidemiology data accumulated across a wide 
geographic area can help determine overall incidence 
and prevalence levels and formulate appropriate 
preventive and control measures. Highly risky members 
of the community of tobacco use will be focused and 
Community involvement should be made. Policymakers 
interested need to laid down legislation to counter this 
ever-growing threat. Primary healthcare practitioners 
and dentists should play an significant part in preventing 
and managing lesions caused by tobacco, as they are 
typically the first line of interaction for patients at 
elevated risk.

Conclusion
The widespread accessibility and marketing of 

these areca nut product, especially gutkha and pan 
masala in social sites, has affected the average person 

in India, leading to an increased incidence of pre-
malignant OSMF. In this study, the incidence of OSMF 
in gutkha eaters is much more rapid and extreme 
compared to other types of areca nut eaters. Intensity 
of habit displayed statistically significant, suggesting 
that the seriousness of the disease also grew as intensity 
of habit increases. OSMF’s increasing rate requires a 
considerable assessment and acceptance of such lesions 
amongst these normal community. Primary health care 
practitioners, even dentist, must be associated with 
etiology and pathogenesis, diagnostic criteria, prevention 
and rehabilitation of these diseases.
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Abstract
Like most other countries in the world, India has been battling the Covid-19 pandemic for the past few 
months. To limit the spread of this virus, Prime Minister Narendra Modi called for a complete nationwide 
lockdown from March 25th and April 14th. However, due to the rising number of cases, this lockdown 
was extended until the first week of June and we have now moved towards Unlocking. While addressing 
the nation to inform billions of Indians about this extension, the Prime Minister also asked every citizen 
to download and use a mobile-based application, named Arogya Setu app. Social distancing has become 
the new norm for most Indians today, amidst this pandemic. At such a time, people need to stay updated 
regarding containment zones, virus hotspots and more related information. This Arogya Setu app is a 
government initiative to ensure the utmost safety for its citizens from this deadly virus. In essence, this 
application connects Indian health services to its people at this unpredictable time. Through contact tracing, 
the app can notify a user of any hotspot or ‘high-risk’ areas near his or her residence. It can assist a person 
to adopt adequate measures to avoid infection.
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Introduction
COVID-19, a pandemic disease as declared by 

WHO has marked its presence all over the world. As a 
result many people unaware of the COVID-19 patients 
were coming in contact with each other and as a result the 
disease was spreading. So, in order to help people and in 
ensuring the safety of all citizen in India, a mobile phone 
application AAROGYA SETU has been developed. 
Aarogya Setu, a mobile phone application developed by 
the National Informatics Centre (NIC) under the Ministry 
of Electronics and Information Technology in India has 

been made mandatory to download by all people and use 
it so in a way to fight against novel COVID19.

Aarogya Setu App Logo

In order to control and restricting the spread of 
COVID-19, government of India has adopted the strategy 
of contact tracing using the Arogya Setu app. Aarogya 
Setu in Sanskrit means “bridge to health” which was 
launched on 2nd April 2020. Since then it has been made 
mandatory to download on every device. Aarogya Setu 
helps in tracing the contact by using the Bluetooth and 
GPS coordinates of the user to track its location as well 
the location of the other users so as to helping to know 

DOI Number: 10.37506/ijfmt.v14i4.12598
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whether the other user have come in touch with any of 
the COVID-19 patients and making the user aware of the 
area or person having COVID-191.

Working of Aarogya Setu app: Aarogya Setu app 
is available for both android and iphone users. It can be 
downloaded directly from the play store or app store.To 
understand the working of this app, we need to register it 
after the downloading of app is done on mobile devices.

When registering on the app, users name, sex,age, 
profession and the countries (if visited any in the last 30 
days) are collected. These collected data is then stored 
on the server which is run by the Government of India. A 
unique ID is allocated to every user which is used for the 
identification of users in case of app related transactions. 
This digital Id is then used to upload or update any other 
information.

Also, while registering on the app the users location 
details are tracked and collected from the device and is 
stored on the server. One of the most important necessity 
of this app to function properly is that the user must keep 
the location and Bluetooth features always ON.

After uploading all the details for the registration of 
app, it starts its functioning when the other registered 
user come at a distance less than 10 meters i.e within 
Bluetooth range of each other. After these, the apps, 
irrespective of the devices on which is installed will 
exchange the unique Id(digital Id) and will record the 
GPS location at which the contact took place.

This information which will be collected at this point 
is stored locally on the device. If any of those registered 
users tests positive for COVID-19, the information will 
stored on the server from their mobile device.

As per the policy of Aarogya Setu app, it keep on 

continuously collecting data of the users location and 
stores it on the device. The data usually consist of all the 
places visited at 15-minutes intervals.

Everytime the user conducts his assessment on the 
app, on the basis of tick-marking the symptons, the user 
is marked as Yellow, Orange or Green depending on 
the result of self-assessment. Green means the person 
is safe1.

“According to the information technology 
ministry,despite fears over privacy, Aarogya Setu app 
has been downloaded 100 million times.”

Aarogya Setu app consist of four section:

1. Your Status section: These section in the app tells 
the user status and the risk of getting infected by 
COVID-19.

2. The Self Assess section: These section is used to tick 
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marking the self assessment question regarding the 
covid-19 symptons. It is used to do self assessment 
of user and know the probability of the infection if 
any.

3. The COVID Updates section: It is used to provide 
updates and notification regarding the COVID-19 
cases locally as well as internationally.

4. The E-pass section: These section is not yet live 
and will be functioning soon2.

Procedure to download the Aarogya Setu App: 
India is taking all the measures to fight against these 
globan pandemic. As a measure to stop spread of this 
virus, an app called Aarogya Setu has been developed. 
This app can be downloaded in your mobile devices in 
following way:

1. For android user download the app from Google 
Play Store and for apple iphone user download it 
from Apple app store.

2. Language selection (available in 11 languages).

3. From the settings tab of the device, switch on the 
location and Bluetooth.

4. From the Phone settings, set location sharing as 
“Always”. Location should be always On to track 
the area live.

5. A pop will asked to register than click on Register.

6. After registering, click on “I agree” button.

7. Now user will be asked to enter the mobile number.

8. After entering the mobile number, user will receive 
the OTP. Enter the OTP and click on verify.

9. Now the registration is done and user can access the 
app. Do the self assessment and check the status of 
getting infected on regular basis.

Using Aarogya Setu App to find out if you 
have any COVID-19 symptoms: COVID-19 a global 
pandemic has haunted the whole world very badly. 
India, a developing nation is taking all the measures 
to fight against these desease. It has provided so many 
guidelines and advisories has been set up so as to be 
successful in winning against these deadly disease. 
The most important thing is to stop spreadness of this 
virus for which certain guidelines have been issued by 
Ministry of Health & Family Welfare. Also, spread of 
this virus can be stopped by visiting the nearest testing 
centre if in case any symptoms is observed5.
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Below is the step by step procedure to use the app in your mobile device and do the self assessment:
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Benefits of using Arogya Setu App:

The Aarogya Setu app is available in around 11 
languages i.e English, Telugu, Hindi, Kannada, Tamil, 
Malayalam, Punjabi, Oriya, Bengali, Marathi and 
Gujarati. It is expected to be available in other Indian 
languages soon. The benefits of using Aarogya Setu App 
are described below:-

1. The app is used to determine the risk based on 
the user location as it works on Bluetooth based 
technology.

2. It is also determine the risk of infection based on the 
users location as the location is always need to kept 
ON while using this app.

3. It helps the user keep informed if he/she has come in 
contact with any of the COVID-19 patients within 6 
feet of distance.

4. Several measures is recommended by these app to 
users such as Social distancing, Self Assessment 
Test, do’s and don’ts.

5. It also provides users with all the precautionary 

measures to be taken and the need of maintaining 
social distancing in these pandemic.

6. In case of the user having symptons of COVID-19 
or is at a higher risk, these app will advice him to go 
to the nearby testing center and to make a call to toll 
free number 1075 immediately.

7. A chatbot is also there in the app itself which will 
provide answers to all the questions regarding 
Coronavirus disease.

8. It can also help in providing epass for travelling.

9. For each state of India, users can find the helpline 
number through this app.

Is it mandatory to download the app?: On 5th May 
2020, it has been mandatory by centre for all the private 
and government employees to download these app on 
there smartphones . Prime Minister Narendra Modi had 
also urges all the people living in containment zone to 
download it as well as to all the working employees and 
has been mandatory.

As the cases in Delhi is rising day by day,Delhi 
has made it compulsory to download it and the person 
if found any without this app in his device can be even 
jailed for 6 months.

Zomato and swiggy has also made it mandatory for 
there staff to download it3.

Reception of the Aarogya Setu app: As it has been 
made mandatory for Government and private sector 
employees to download it. But these initiative has been 
questioned by some:

• How does it track contact and help in tracing. Also, 
is my mobile data safe.

• In an interview to The Indian Express newspaper, 
BN Srikrishna, a former supreme court jude was 
quotted as saying “utterly illegall” against the app.

• MIT Technology Review’s that there are around 25 
contact tracing app around the world and there is 
concerned about its functionality.

• Ethical hacker Robert Baptise of French was quoted 
as saying regarding the app that “Forcing people to 
install an app doesn’t make a success story. It just 
means that repression works”3.

Privacy Concerns regarding Aarogya Setu app: 
No doubt the government has rubbishes all the privacy 
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concerned and has said that it has been made by keeping 
privacy rule in mind . Still many concern has been 
raised over the safety of using users data which include 
gender, location details etc as the data is stored in cloud. 
SFLC a Delhi based software company has raised an 
issue regarding collection of sensitive information and 
storing on cloud and has highlighted the clause 2 (a) of 
the Privacy Policy and wrote, “This clause enables the 
Government to share personal information uploaded 
to the cloud with “such other necessary and relevant 
persons” in order to “carry out necessary medical and 
administrative interventions”. This is problematic as the 
clause is broadly worded allowing the data to be shared 
with practically anyone that the Government wants.”4
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Abstract
The increase crime rates with stress in the day to day life is responsible for vide range of medico legal 
autopsies in the society. The violent asphyxial deaths are responsible for the large number of medicolegal 
autopsies out of which hanging is a very common in society. Hanging is the cheapest and painless form 
of self-destruction. It has been employed as the method of suicide since time immortal. The study under 
consideration is a cross sectional study which was carried on the dead bodies of either sex. The deceased 
were brought for medico legal autopsy with the history probably revealing the cause of death due to hanging 
in the autopsy room at a medical college in Central India from 1st August 2011 to 31st July 2017. The 
number of hanging cases during the study period were 101,the majority of victims 66 (65.34%) belong to the 
nuclear family while the 31 (30.69%) cases belong to the joint family. The family status of 4 (3.96%) cases 
cannot be ascertained as the bodies were unidentified. The majority of victims 70 (69.30%) cases, preferred 
indoor place for hanging while about 31 (30.69%) cases preferred outdoor place for hanging. Considering 
their educational status about 24.75% cases had educated upto primary school, 10.89% had upto secondary 
school, 24.75% upto higher secondary, 22.77% upto graduate or more and 11.88% were uneducated. Also in 
4.95% cases, the educational status was unknown.

Keywords: Hanging, Nuclear family, Educational status, indoor.
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Introduction
Although the tradition of hanging can be traced 

back to millennia earlier, the well-reported documents 

indicate that it was practiced in Anglo-Saxon Britain as a 
form of practice until the 5th century. The first person in 
Britain to have been hanged by state officials on charges 
of treason, Mr. William Fitz Osbert. This is one of the 
widely used high-mortality suicide strategies. Often 
it is found that the partially conscious person may be 
killed and suspended around the neck in order to induce 
a suspicious by certain means. If the victim is found to 
be hanging, the question arises whether it is a suicide 
or a murder? In addressing this question, post mortem 
review and crime scene visits are key. An assessment 
by the World Health Organization in 56 countries in 
2008 found the suspension to be the most commonly 
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used suicide tool, contributing 53% of males with 39% 
of female suicides.1 Moreover, it has been found that the 
adolescent age group which has the highest impact of 
electronic media on them are more prone for substance 
abuse ad adapt hanging as a method of suicide.2

Hanging could be typical or atypical depending 
upon the features of the ligature mark around the neck. 
Also it can be complete or partial depending upon 
the degree of suspension. If the body is completely 
suspended such that none of the body parts touches the 
ground, it is called as complete hanging and if any part 
of the body is touching the ground then it is called as 
partial hanging 3. The pattern of neck injuries differs 
in cases of judicial hanging with that of the routine 
suicidal hanging. Rarely the manner of death in the 
cases of hanging can be accidental e.g. auto erotic 
deaths. Such cases are of paramount importance as the 
manner of death can be established by the pornographic 
photographs and the partially naked dead body at the 
scene of crime. Even though hanging is suicidal in 
the majority of cases, the post-mortem suspension of 
the body is also very common. In situations like the 
allegations of post mortem suspension, the internal 
findings of the neck structures play an important role to 
assess the manner of death of the individual. Regardless 
of the material used to form the noose, suspension 
hanging will kill its victims in three ways: compression 
of the carotid arteries, the jugular veins and the airway 
4, 5. A 5 kg of pressure is required to compress the 
carotid artery; 2 kg for the jugular veins and at least 15 
kg for the airway 6. The amount of time it takes to die 
and lose consciousness is difficult to predict accurately 
and depends on the several factors. It took a man who 
filmed his hanging, 13 seconds to become unconscious, 
1 minute and 38 seconds to loose muscle tone and 4 
minutes and 10 seconds for muscle movements to cease6. 
The post mortem lividity is found on the dependent parts 
of the body during hanging from which time since death 
can be assessed.7 The ligature mark is a vital evidence 
of hanging deaths. The source and direction of ligature 
mark helps in differentiating the death as hanging or 
strangulation. The ligature mark is an abraded contusion 
which changes its colour as time passes and has age 
related changes.8 An inverted V shaped mark is often 
seen in hanging. Because of the pressure on the jaw, the 
tongue is sometimes protruded, causing it to dry4. In 
hanging, the ligature mark is commonly located in the 
upper part of the neck resulting in the compression of 
the neck structures. The damage caused by the ligature 

mark to the internal neck structures depends on various 
factors like nature of the ligature material, weight of the 
body and the length of time of suspension. 3

Aims and Objectives:

1. To study the summary of hanging cases with respect 
to the educational status, family and the economic 
status of the victims.

2. To device and promulgate the plan for the prevention 
of hanging in such cases by target based approach.

Materials and Method
The study is a cross sectional study type based on 

the bodies of either sex brought for medico legal autopsy 
with the history of death due to hanging in the autopsy 
room at Datta Meghe Medical College in collaboration 
with Jawaharlal Nehru Medical College (Datta Meghe 
Institute of Medical Sciences) Sawangiand Mahatma 
Gandhi Institute of Medical Sciences Sevagram, 
Wardha, Maharashtra, from 1st August 2011 to 31st July 
2017. The study is having prospective and retrospective 
nature with a total of 101 cases with definitive history 
of hanging is included in the study. All the information 
gathered from relatives of the deceased, from the police 
inquest, crime scene reports and photographs taken from 
the police and post-mortem reports of the department 
were studied.

Inclusion Criteria: Autopsy on all medicolegal 
cases of asphyxial deaths due to hanging conducted at 
Mortuary, situated in central India are included in the 
current study.

Exclusion Criteria:

1. All violent asphyxial deaths other than hanging.

2. Birth asphyxia.

3. Sudden natural deaths.

4. Presence of advanced decomposition state.

Statistical Analysis:

1. The software for graphs and calculation of statistical 
values is – SPSS.

2. The software used during creation or modification 
of some of the diagrams.

 (a) Adobe Photoshop (R) 7.0.

 (b) Corel Draw X3.

 (c) Windows-10.
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Observations and Results
The present study is a cross sectional study (both 

prospective and retrospective) carried out on 101 cases 
of hanging for a time period of 6 years. All the cases 
of hanging autopsied are being studied. of the total 
medicolegal autopsied cases of the above tenure, the 
hanging cases were precisely selected based on the 
objectives of the study, inclusion and the exclusion 
criteria’s.

Table No. 1: Showing Educational status of hanging 
cases.

Type of Education No. of cases Percentage

Primary 25 24.75

Secondary 11 10.89

Higher Secondary 25 24.75

Graduate or more 23 22.77

Uneducated 12 11.88

Unknown 05 4.95

Out of the 101 cases, 25 (24.75%) cases were 
educated upto primary school, 11 (10.89%) cases upto 
secondary class education, 25 (24.75%) cases upto 
higher secondary class, 23 (22.77%) cases upto graduate 
or more and 12 (11.88%) cases were uneducated. Also 
in about 5 (4.95%) cases, the educational status was not 
known. Thus the majority of victims were educated.

Table No. 2: Showing profile of cases with respect to 
place of hanging.

Place of Hanging No. of cases Percentage

Indoor 70 69.30

Outdoor 31 30.69

Out of the 101 cases of hanging, the majority of 
victims 70 (69.30%) cases, preferred indoor place 
for hanging while about 31 (30.69%) cases preferred 
outdoor place for hanging.

Table No. 3: Showing profile of hanging cases with 
respect to type of family.

Type of family No. of cases Total Percentage

Nuclear 66 101 65.34

Joint 31 101 30.69

Unknown 04 101 03.96

Out of the 101 cases, the majority of victims 66 

(65.34%) belong to the nuclear family while the 31 
(30.69%) cases belong to the joint family. The family 
status of 4 (3.96%) cases cannot be ascertained as the 
bodies were unidentified.

Discussion
1. Educational status of victims of hanging: Out of the 

101 cases, 24.75% cases had educated upto primary 
school, 10.89% had upto secondary class, 24.75% 
upto higher secondary, 22.77% upto graduate or 
more and 11.88% were uneducated. Also in 4.95% 
cases, the educational status was unknown. Thus the 
majority of victims were educated.

 The above findings are consistent with that done by 
authors Udhayabanu R et al9 and Chandegara Paresh 
Kumar et al 10. The findings are in contrast to the 
observations done by author Samanta Ashok Kumar 
et al11 at Bhubaneswar where he had found that in 
45.7% of cases, hanging is common in illiterate 
people which is in contrast with our study where we 
had observed the same percentage to be 11.88%. The 
reason might be the fact that though the study area of 
ours is situated in a rural set up but it is having more 
educational infrastructure with the government and 
private colleges as well as schools in the vicinity of 
the medical college and professional courses in the 
maximum field of education. It is considered as the 
educational hub in central India.

2. Family status of the victims of hanging: Out of the 
101 cases, the majority of victims (65.34%) belong 
to the nuclear family while the 30.69% belong to the 
joint family. The family status of 3.96% cases cannot 
be ascertained as the bodies were unidentified.

 The findings are in harmony with the study conducted 
by Ali E et al12 in Dhaka, Bangladesh where 
observed that the 76% victims of hanging belong to 
a nuclear family. The reason might be the fact that in 
the joint family there is good cooperation between 
people resulting in the establishment of tremendous 
socio economical and psychological backing from 
the various family members in different matters of 
life as compared to nuclear family. There is always 
a psychosocial rapport among family members 
especially in crisis and disastrous incidences 
occurring in family. Hence there is a need to 
reconstruct the concept of joint family in our society 
which is always pushing towards the nuclear family 
concept.
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 We did not find the observations of any other study 
in contrast to our findings.

3. Profile of hanging victims with respect to the 
place of hanging: Out of the 101 cases of hanging, 
the majority of victims 69.30% preferred indoor 
place for hanging while 30.69% preferred outdoor 
place for hanging. Thus the most preferred area for 
doing the act of hanging is indoor and lonely place.

 The findings of our study are in accordance with 
the study done by authors Udhayabanu R et al9, 
Samanta Ashok Kumar et al11, Pal SK et al13, Singh 
Pradipkumar K H et al14,Vinita V E et al15, Bhosle 
S H et al16, Meera T H et al17 and Kumar Chetan et 
al18. The reason might be the fact that the victims 
did not want to get rescued during the attempt of 
hanging and also they want to be alone during the 
a goning hours of hanging and further they are so 
determined to do the act that they don’t want their 
act to get interfered by any other person.. We did not 
find the observations of any other author in contrast 
to our study.

Conclusion
From the above observations it can be summarized 

that hanging is more common in educated people who are 
having nuclear family in the majority of cases with the 
preferred site being indoor for hanging. The government 
should target such parameters by constructive planning 
including chapters like psychosocial stress management 
in educational studies right from primary education. The 
importance of concept of joint family should be borne 
in mind of the new generation so that they will be able 
to share thoughts with their elderly people who are well 
versed with the strain and stress of life. The above active 
interventions will boost their morale thereby reducing 
the death due to hanging in our society.
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Abstract
Introduction: The shoulder joint is the most important joint although most commonly dislocated joint 
in human body. The most common problem of shoulder joint replacements is the osteoarthritis, post-
traumatic arthritis, rotator cuff tear arthropathy, rheumatoid arthritis, avascular necrosis (osteonecrosis) and 
comminuted fractures of the shoulder joint. The aim of the current study was to acquire morphometric data 
for the acromion process variations in shape and various dimensions of the acromion process of the scapula.

Material and Method: Total 152 subjects’ scapula according to their side which was equally divided into 
76 right and 76 left. The morphometric analysis of the acromion process of scapulae was recorded according 
as per Bigliani-Morrison et al. classification and dimensions were measured by using vernier callipers.

Observation and Results: It is observed that the mean length of acromion on either side does not differ 
significantly, while the mean width of acromion and its mean thickness if found to differ statistically 
significantly on both sides. The acromio-coracoid distance shows no significant difference on either side.

Discussion: There are many studies i.e. by the Singroha R et al (north India), Gosavi et al (Maharashtra), 
Singh et al (Rajasthan), Mansur et al (Nepalese), Paraskevas et al (Greek) revealed that the mean of the 
scapular length, width, thickness and coraco-acromial distance in centimeter found almost the same in 
correspondingly with our study.

Conclusion: To conclude acromion process knowledge are useful for orthopaedic surgeon during surgery of 
shoulder joint with associated pathology of the rotator cuff.

Keywords: Scapula, acromion process, shoulder joint, Morphometry.

Introduction
The shoulder joint is the most important joint 
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although most commonly dislocated joint in human 
body. It has a acromion process, that projects almost 
at right angles from the lateral end of the spine of the 
scapula. Coraco-acromial ligament extends between the 
tip of the acromion and the coracoid process, forming a 
Coraco-acromial arch. The space below the arch gives 
way to the tendons of muscles forming the ‘SITS’ 
muscle or rotator cuff muscles.1-2 The glenoid cavity is 
small and shallow, the vertical diameter of the glenoid 
cavity is longer but wider below than above. The most 
common problem of shoulder joint replacements is the 
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osteoarthritis, post-traumatic arthritis, rotator cuff tear 
arthropathy, rheumatoid arthritis, avascular necrosis 
(osteonecrosis) and comminuted fractures of the shoulder 
joint.3,4 Any abnormality that disturbs the relationship 
of the subacromial structures may lead to impingement 
syndrome and the treatment used for the of impingement 
syndrome are acromioplasty or acromionectomy.5-8 The 
aim of the current study was to acquire morphometric 
data for the acromion process variations in shape and 
various dimensions of the acromion process of the 
scapula which will be important for the orthopaedic 
surgeons.

Aim and objective: To study the morphometric 
analysis of the acromion process of scapulae

Material and Method
The present Study was carried out in the department 

of anatomy at Jawaharlal Nehru Medical College 
in Collaboration with department of anatomy and 

Datta Meghe Medical College, Nagpur Maharashtra. 
Total 152 subjects’ scapula according to their side 
which was equally divided into 76 right and 76 left. 
The morphometric analysis of the acromion process 
of scapulae was recorded according as per Bigliani-
Morrison et al.9 classification and dimensions were 
measured by using vernier callipers. Statistical analysis 
was done by using SPSS 21.0 software.

Observation and Results
A total of 152 dry scapulas were included in the 

study. Two groups were made and were equally divided 
into 76 right and 76 left scapulas each. It is observed 
that the mean length of acromion on either side does not 
differ significantly, while the mean width of acromion 
and its mean thickness if found to differ statistically 
significantly on both sides. The acromio-coracoid 
distance shows no significant difference on either side. 
[Table 1].

Table 1: Various parameters of right and left scapulae

Parameters Right Mean/SD (cm) N=76 Left Mean/SD (cm) N=76 P value

Length of acromion 4.51± 0.54 4.46±0.44 0.53

Width of acromion 2.46±0.09 2.41±0.07 0.0002

Thickness of acromion 0.73±0.01 0.71±0.01 <0.01

Acromio-coracoid distance 3.08 ± 0.41 3.01 ± 0.21 0.18

Table 2: Types of acromion process

Type Left(%) Right(%) P value

Type I 38% 37% 0.89

Type II 41% 43% 0.80

Type III 21% 20% 0.87

Type I scapulae in our study were 38%, type II as 41% and 21% were type III showing no significant difference 
on either side. [Table 2].

Discussion
Number of studies has been done previously on 

morphometry of the acromion process of the scapulae and 
its known association between shoulder impingement 
and the rotator cuff tears.9 There are many studies i.e. 
by the Singroha R et al10 (north India), Gosavi et al11 
(Maharashtra), Singh et al12 (Rajasthan), Chandni Gupta 

et al13 (Karnataka), Mansur et al14 (Nepalese), Paraskevas 
et al8 (Greek) revealed that the mean of the scapular 
length, width, thickness and coraco-acromial distance 
in centimeter found almost the same in correspondingly 
with our study. El-Din et al15 study revealed that in 
Egyptian population the mean of the scapular length, 
width, thickness and coraco-acromial distance found to 
be larger than in our study.
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Natsis et al.16 observed that subacromial impingement 
syndrome and rotator cuff tears were found mostly in 
type III acromion’s more in cases having enthesophytes 
formation. Nicholson et al17 found type I (flat) 32%, type 
II (curved) 42%, and type III (hooked) 26% of cases in 
their study and this is almost similar to our study. We 
found type III acromion process was approximately 20 
to 21%. It was almost half in comparison with the study 
conducted by Neslihan Boyan et al18, one more study 
Mythraeyee Prasad et al7 observed that type III acromion 
process was approximately 3% that was less then what 
we found in our study and it may be because of racial/ 
traits variations seen with social dimension.

Presence of systemic disorders like hypertension18-24, 
diabetes25-30 also play a key role in bone development 
and osteological deformities. Few of the other related 
studies on bone and joint disorders are available31-44.

Conclusion
To conclude acromion process dimension 

knowledge are useful for orthopaedic surgeon during 
surgery of shoulder joint with associated pathology of 
the rotator cuff.
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Abstract
Bhallataka, geeru beeja and marking nut is common Semecarpus anacardium. Washer men used this herb 
to mark clothes before washing. This versatile herb is used in ayurvedic system to cure various diseases 
by pacifying kapha dosha in human body. Bhallataka is mentioned under Upavisha group in Ayurvedic 
classics. All the parts are poisonous mostly seeds are hazardous to human due to its irritant property. By 
shodhan sanskara, Bhallataka has most beneficial effects. Fruit of Bhallataka is used either as a single drug 
or as an ingredient in many compound formulations of Indian systems of medicine to cure many diseases. 
Bhallataka grows throughout India in hot weather. Bhallataka used by externally and internally in both ways. 
Ashuddha (impure) Bhallataka containes oil in it which is removed after Shodhana process. It is observed 
that Shodhana (purification procedures) of the fruits should be carried out before its internal administration. 
There are different Shodhana methods mentioned in Ayurveda. This research paper deals with impact of 
Shodhana on Ashuddha (impure) Bhallataka and to compare the physico analytical parameters of Ashuddha 
(Impure) Bhallataka and Shuddha (Pure) Bhallataka.
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Introduction
In Ayurveda Bhallataka is described as vanaspatij 

visha and in modern science, it is irritant organic 
vegetable poison. Bhallataka is described as a poisonous 
medicinal plant in Drugs and Cosmetics Act (India), 
1940. Tarry oil present in the pericarp of the fruit causes 
blisters on contact. The major constituent of the tarry 
oil is anacardic acid and bhilawanol.1. Juice from seeds 
mixed with lime is used by Dhobi to mark clothes. Seed 
is almost black, roughly cone shaped and 2.5*1.5cm.2 

Analytical study of the drug means its physical and 
chemical analysis. It is carried out to check quality, 
identity and purity of the drug. For this purpose some 
analytical tests are designed and their results should 

be comparing with standard parameters established by 
C.C.R.A.S. in “Pharmacopoeial Standards for Ayurvedic 
formulations”. If a drug fulfilling these criteria can be 
taken as standard drug and used for therapeutic purpose. 
Till recently Ayurvedic medicines used to be prepared 
and practicing by physician himself for the use of the 
patients. He was well qualified for identifying the single 
drugs and trained in the various processes of preparing 
compound formulations because of his training in the 
Gurushishya Parampara. The physician was at liberty 
to modify the composition of any preparation according 
to prevailing local conditions and with a view to serve 
the needs of any individual patients.3

Aims and Objectives:

• To collect the literature review of Bhallattak.

• To evaluate the impact of Shodhana on Ashuddha 
Bhallataka.

• To compare the physico analytical parameters of 
Ashuddha (Impure) Bhallataka and Shuddha (Pure) 
Bhallataka

DOI Number: 10.37506/ijfmt.v14i4.12601
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Synonyms:

Sanskrit Name:

Bhallat, tapan, agni, Bhallatak, agni vatari, spotbijak, 

Krumighn, vatari1. dahan, tapan, dhanurbeej, 

Arushk arushkar, agnik, aruskar, anal, bhallat, 

Agnimukhi, bhalli, krimighnha, veejpadap, 

Veervruksha, shophkrut4 tailbeej, vanhi, vartaru5

Classification6

English Name - Marking Nut

Botanical Name - Semecarpus anacardium

Family - Anacardiaceae

Hindi - Bhilawa

Marathi - Bibba

Ayurvedic - Sthavar vanaspatij visha

Modern -  Irritant Organic vegetable 
poison

Chemical Composition : Semecarpol, Bhilwanol7

Ayurvedic Properties:

Rasa - Katu, Tikta, Kashaya8, 9

Guna - Snigdha, Laghu, Tikshna

Virya - Ushna

Vipaka - Madhur, Katu10, 11

Doshkarma -  kaphavatshamak and pittvardhak

Local action -  Sphotjanana, shitprashaman, 
vishagnha12

Internal action [13]:

No. System Karma

1 Pachanvah sansthan (Digestive) Dipan, pachan, bhedan krumighna

2 Swasansanshtan (circulatory) Hrudayuttejit, shothnashan

3 Mutravah sansthan (excretory) Mutrajanan (diuretic)

4 Prajanan sansthan (Reproductive) Vrushyya, garbhashauttejak

5 Tapakram (Fever) Jwaraghn

6 Twaka Swedjanam, kushtagnha

7 Nadisansthan Medhya, balya

Vishakt lakshane:

1. Dah, vran, mukhshoth, visarp14

2. Kandu, dah, twakvaivarnya, atisar, jwar, raktmeh, 
unmad15.

3. Guda-shishna kandu, swedatipravrutti, trushna, 
alpamutrapravrutti, twakdah-kandu 16.

Vishakt chikitsa:

1. Til tail, nariyal tail, ghee or ral malahar – local 
application.17

2. Narriyal dugdha, chincha patra swaras, nariyal, lead 
lotion.18.

Post mortem appearance:  Blisters in the mouth, 

throat, mucous membrane in the stomach, congested and 
inflamed, fatty degeneration of liver.19

Medico-legal aspect:

1. Juice of an bhallataka is used as abortificient by 
means of its application to the os uteri by means 
of an abortion stick, applied to the genitals for the 
punishment for adultery, juice has been thrown on the 
face with an evil intensions. Used by malingerers to 
produce as artificial bruises, internal administration 
by quacks –due to accidental poisoning. 20.

2. Apllied externally produces irritaton and blisters 
containing acrid serum, administration of juice 
by hakim and vaid due to accidentally. Homicidal 
poisoning is rare21
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Materials and Method
Physico-chemical analysis of Bhallataka: In 

Analytical study, the following parameters were 
used. Parameters were taken as per Ayurvedic 
pharmacopoeia.

Physico-chemical analysis:

1. Loss on drying

2. Total Ash value

3. Acid insoluble Ash values

4. Acid soluble ash values

5. Water soluble Ash values

6. Water soluble extract

7. Alcohol Extractive values

8. PH of Aqueous Extract of 1% of 10% of solution.

9. Conductivity of Aqueous Extract of 1% & 10% of 
solution.

Physico-chemical Analysis:

1. Loss on Drying:

Procedure: About 2 gm sample was taken in a tarred 
china dish, dried at 105 °C, cooled it in desiccators and 
weighed. Again the procedure of heating, cooling and 
weighing was repeated until the constant weight was 
obtained. The loss on drying was calculated.

Importance: Loss on drying gives information 
about moisture content of the samples.

2. pH of 1% and 10% solution: pH is the measure 
of acidity or alkinity. It is the logarithm of the 
reciprocal of the hydrogen ion concentration or is 
equal to the logarithm of hydrogen ion concentration 
with negative sign.

This method has the advantage that all scales of 
acidity and alkality between those of solution molar (or 
normal) with respect to hydrogen or hydroxyl ions, can 
be expressed by a series of positive numbers between 0 
to 14.

The plant material, in general contains many alkaline 
or acidic compounds.

Procedure: 5 gm sample was suspended in 100ml 
of chloroform water in conical flask with their mouth 
closed. The flask was shaked for 1 hr and then left for 

6hrs and filtered. pH of filtrate (1% and 10% of aqueous 
extracted) was measured by Ph meter calibration of 
electrode. (Toschon-Toshniwal Instrument)

3. Conductivity of Aqueous extract of 1% and 10% 
of solutions

 Procedure: 5 gm of sample was suspended in 
100ml of conductivity water in conical flask with 
their mouth closed. The flask was shaked for 1 hr 
and then left for 6 hrs, and filtered. Conductivity of 
each filtrate (1% and 10% of aqueous extract) was 
measured by conductivity meter.

4. Total Ash: About 2 gm sample was taken in silica 
dish incinerated at temperature not exceeding 450°C 
until become free from carbon(for 1.5 HR), cooled 
in dessicator and weighed.

Again sample was heated, cooked and weighed till 
the constant weight was obtained.

Total Ash = 
(100 x weight of Ash)

Weight of sample taken for the test

5. Acid Insoluble Ash: Acid Insoluble Ash gives 
information about silicate or sand present in the 
sample.

About 2 gm sample was taken in silica dish. 
Incinerated at a temperature not exceeding 450°C until 
become free carbon, cooled in dessicator and weighed 
samples were heated, cooled and weighed till constant 
weight was obtained.

Thus obtained ash of sample was treated with dil. 
HCL The insoluble matter was collected on an ashless 
filter paper and washed with hot water until the filtrate 
becomes neutral. Then this filter containing insoluble 
matter was transferred to original crucible dried on hot 
plate and ignited to constant weight.

Acid Insoluble Ash = 
(100x wt. of acid insoluble ash)

Wt. of sample taken

6. Water Soluble Extractive: The sample was taken 
about 2 gm in a flask. 100ml of chloroform water 
added to it; the mouth of flask was closed. It was 
then shaken frequently for 6 hours then allowed 
to stand for 10 hours and filtered. 25 ml of filtrate 
evaporated in a tarred flat bottom shallow dish, 
dried at 105 °C in oven to constant weight.

7. Alcohol Soluble Extract: The sample weighing 
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about 2 gm was treated with 100ml of alcohol in 
closed flask for 24 hours, shaking frequently during 
6 hours and allowed to stand for 18 hours. Then 
it was filtered 25ml of filtrate evaporated in tarred 

flat bottomed shallow dish at 105 °C until constant 
weight obtained. The presence of alcohol soluble 
extract was then calculated.

Bhallataka Shodhana22,23:

References: Rasatantrasara and Siddhayogasangraha (Part –I), (Page No.38)

Equipments - Gas stove, Mritpatra, Dolayantra, steel plate, knife, etc.

Ingredients 1. Ashuddha Bhallataka - 500 gm

 2. Ishtika choorna - q.s.

 3. Buffelo dung - q.s

 4. Gomutra - q.s.

 5. Godugdha - q.s.

 6. Narikela Jala - q.s.

 7. Hot water - q.s.

Procedure:

1. With Ishhtika Churna:

 •    The fruits which were submerged in the water, 
were selected for Shodhana Sanskar while the 
floating fruits were discarded.

 •  Receptacles of selected Bhallataka fruits were 
drawn out after three days and all fruits were cut 
near receptacle under water with sharp cutter in 
two pieces. The weight of Bhallataka fruit was 
350 gms.

 •  These fruits were rubbed with brick powder (5 
times more than Bhallataka fruits).

 •  This cloth bag was kept under observation for 
next 24 hours. After 24 hours colour of brick 
powder turned black.

 •  Bhallataka fruits were then separated and 
further rubbed with same quantity of brick 
powder.

 •  The process was repeated on second and third 
day, where the change in colour of brick powder 
was dark maroon and as original brick powder 
respectively.

 •  Hence the process was stopped here. Bhallataka 
fruits sorted, rinsed with water and dried.

2. Shodhana in Buffelo dung mixed with water:

 •  Receptacles of selected Bhallataka fruit were 
drawn. Bhallataka fruits total weight was near 
about 325 gm.

 •  Dolayantra was assembled in earthen pot 
having capacity 5 liter.

 •  The Pottali of Bhallataka was suspended to a 
iron rod on the mouth of pot in such a way that 
it did not touch the bottom of pot and swinging 
and submerged in liquid media.

 •  The pot was heated to boil gently in buffelo 
dung mixed with water for 3 hours.

 •  Buffelo dung mixed with water was added 
frequently to maintain level.

 •  This in turn increase the heating by ½ hour as it 
decreases the temperature of Shodhana dravya.

 •  Hence total 3 ½ hours heating was given. After 
this Bhallataka fruits were drawn out, washed 
with hot water and dried.
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 •  Same method was applied for the Bhallataka 
Shodhana by using Gomutra, Godugdha and 
Narikela Jala as a shodhana dravya.

 •  At last they were washed with hot water and 
dried in sunlight. Dried fruits of Bhallataka 
crushed to make powder and filtered through 
piece of cloth to get fine powder.

 •  All above mentioned processes detoxified 
Bhallataka fruits by removing its poisonous oil 
and making it more suitable for medicinal use.

Observation:

• Consistency - Soft

• Colour - Black powder

• Odour - Gomutragandhi

• Weight after Shodhana - 275 gm

• Total loss of Weight - 225 gm

Causes of weight loss:

• Floating Bhallataka fruits was not taken for 
shodhana.

• Receptacles of Bhallataka fruits was removed 
during shodhana.

• Because of removal of external layer.

• While cutting, the damaged portion was removed.

• maximum amount of oil excretion takes place during 
shodhana in Ishtika choorna and Gomutra.

Precautions:

• Pottali should be dipped completely in each liquid 
media, but should not touch the bottom.

• The level of shodhana dravya in Dolayantra should 
be maintained as it goes down during heating.

• Shodhana was done on mandagni.

• All body should be covered during shodhan

Observations and Results
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Sr.No. Analytical Tests Impure sample of Bhallataka Pure sample of Bhallataka

1 Foreign Matter (%w/w) 0.84 0.89

2 Loss on drying (%w/w) 2.47 3.10

3  Total Ash (%w/w) 3.76 3.95

4 Acid Insoluble Ash (%w/w) 0.41 0.44

5 Water soluble extractive (%w/w) 6.14 5.11

6 Alcohol soluble extractive (%w/w) 13.10 11.05

7 Fatty Acid (%w/w) 36.12 38.49

8 Unsaponifiable matter of oil by weight (%w/w) 2.31 1.86

Identification Test for Phenolic Constituents (%w/w) Positive Negative

Discussion
Analytical study of the drug means its physical 

and chemical analysis. It is carried out to check 
quality, identity and purity of the drug. For this 
purpose some analytical tests are performed. Till 
recently Ayurvedic medicines used to be prepared 
and practicing physician himself for the use of the 
patients. He was well qualified for identifying the 
single drugs and trained in the various processes of 
preparing compound. Shodhana of Bhallataka was done 
in Ishtika choorna, Buffelo dung, Gomutra, Godugdha 
and Narikela jala which removes thetoxic oil percentage 
in Bhallataka and make it therapeutically useful.When 
such shodhana sanskara carried out, Bhallataka posses 
properties like Rasayana, Yogavahi, Tridoshaghna. 
After Shodhana Bhallataka becomes soft, Gomutra 
Gandhi and black in colour. The fatty acids in impure 
Bhallataka were found in 36.12%w/w which was within 
normal limits. Maximum weight loss of Bhallataka takes 
place during shodhana in Ishtika choorna and Gomutra. 
The water soluble, alcohol soluble extractive and 
unsapnifibable matter was less in pure Bhallataka than 
impure Bhallataka. Identification Test for Phenolic 
Constituents(%w/w) positive in impure sample of 
Bhallataka which gets negative after purification of 
Bhallataka.

Conclusion
Nowadays there are various complaints about market 

prepared Ayurvedic Herbal Preparations . Indian market 
as well as global market also suffering by this thought 
that the market prepared drugs are not prepared well or 
not following the norms of Ayurvedic text described by 
our Acharyas. It affects the drug quality and patients also 
due to adulteration and unscientific process of preparing 

any Herbal preparation. In recent time, adulteration 
becomes very serious problem, the requirement of 
Ayurvedic formulization increased so that the quality 
gets decreased to fulfill the demand. To prepare quality 
drugs, authentification and analysis of drugs needed. In 
analytical study chemical configuration of raw material, 
physio-chemical changes during process and effect 
of different Shodhana Sanskara and configuration of 
Bhallataka were studied in terms of Ayurvedic as well 
as Modern Science. Fatty acids increases by 2.37 % in 
pure Bhallataka than impure Bhallataka concludes that, 
the Shodhana carried out in Godugdha successfully. It 
concludes that the principle of Vishadravya shodhana is 
to reduce its poisonous properties up to needed extent, 
where it does not show any unwanted and hazardous 
effect therapeutically.
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Abstract
Lumbar canal stenosis is a narrowing of spinal canal and compressing the nerves travelling through the 
lower back into the legs. The symptoms includes pain, weakness and tingling sensation or numbness of legs 
which radiate down to the feet along with psuedoclaudication, typically worsens with standing or walking 
and improves with sitting and is often related to posture and lumbar extension. It will hamper daily activity 
of patient along with quality of life. In modern science there is no appropriate treatment except surgical 
intervention which is having complication and also the chances of recurrence. Ayurveda can provide a 
suitable answer through appropriate Panchakarma modalities useful in Lumber Canal Stenosis. According 
to Ayurveda it can be related to Katigata Vata but it is not a separate disease entity. In Ayurvedic literature 
it is explained as one of the Vatavyadhi. The present case study will analyse effectiveness of Panchkarma in 
Lumber Canal Stenosis.

Keywords: Lumber Canal Stenosis, Panchakarma, Katigata Vata, Vatavyadhi.

Introduction
Lumbar canal stenosis is the medical condition 

in which the spinal canal narrows and compresses the 
nerves and blood vessels at the level of the vertebrae 
of lumber area. Lumbar spinal stenosis causes pain in 
the low back or buttocks, abnormal sensations and the 
numbness in the legs, thighs, feet or buttocks or loss 
of bladder and bowel control. The annual incidence of 
Lumber canal Stenosis is reported to be five cases per 
100,000 individuals which is fourfold higher than the 
incidence of cervical canal stenosis.1 A population-
based study in Japan2 found that the LSS incidence 
was increased by age, about 1.7–2.2% in 40–49 years 
old population, and 10.3%–11.2% in 70–79 years old 
population. Acquired lumber canal stenosis occurs due 
to degenerative joint disease related with vertebra and 
spinal cord. A community based cross sectional study in 
Wardha it was observed that most (82%) of the workers, 
who performed the activities of brick making experienced 
musculoskeletal symptoms any time during last one year 

in shoulder (s) followed by lower back (71%)3. Therefore 
causes of lumber canal stenosis are occupational over 
use of joint, metabolic diseases (hyperparathyroidism, 
hemocromatosis, and ochronosis). Lumber canal stenosis 
can also be caused by osteophytes, osteoporosis, tumour, 
trauma or various skeletal dysplasia, such as with 
pseudoachondroplasia and achondroplasia. The most 
common form of degenerative canal stenosis generally 
becomes symptomatic during or after the seventh decade 
of life3. It is more common in women than in men4. In a 
study population of 100 patients, Amundsen et al. found 
the occurrence of back pain and sciatica in 95%, and 
claudication in 91% of the patients. Obesity is a major 
risk factor5. Conservative treatment of lumbar canal 
stenosis includes physiotherapy, anti-inflammatory 
medications, lumbar corsets and epidural injectables6. It 
is generally accepted that surgery is indicated if well-
conducted conservative management fails7.

So there is a need and scope of Ayurveda 
Panchakarma treatment which can improve the quality 

DOI Number: 10.37506/ijfmt.v14i4.12602
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of life hampered due to associated pain and to limit the 
further degeneration of spine. The description about 
Katigata Vata is not a separate disease entity in any 
Ayurvedic text. It is mentioned as one of the Vatavyadhi 
by Charaka8. In case of Katigata vata, dhatu kshaya 
(direct stress induced factor at the Kati region and loss of 
nutritional support to the asthis, sandhis and surrounding 
snayus together lead to vata prakopa in asthivaha srotasa. 
This lead to the symptoms of numbness (suptata), 
stiffness (stambha) and restriction in movement (gati 
avrodh). Ayurveda can provide miraculous effect to such 
patient with the help of panchakarma. Basti procedure 
is main treatment used for the vitiated vata9. In the 
management of ‘Asthi Prodoshaj Vyadhi’ Charaka 
stated ‘Kshir Basti’and ‘Sneha Basti10.

Aims: Management of Lumber Canal Stenosis 
through Panchakarma: Case Study.

Objectives::

1. To observe the symptoms of lumbar stenosis in 
patient.

2. To prepare an Ayurvedic line of treatment according 
to samprapti of disease.

3. To analyze results.

Methodology
To fulfil the aims and objectives of the study this 

work has been carried out in the following phase wise 
manner.

1. Case study.

2. Discussion.

3. Conclusion and summary

Plan of Work: The clinical study was conducted in 
the I.P.D. of Datta Meghe Ayurveda College & Hospital, 
Nagpur.

1. Patient was suffering from the lumbar canal stenosis 
with reference to Katigata Vata admitted in I.P.D. 
of Datta Meghe Ayurveda Hospital.

2. Panchakarma treatment protocol was planned which 
includes Sarvanga Patra pottali sweda, Sarvanga 
Shashtika pinda sweda, Katibasti, two courses of 
Kalabasti for 33 days.

3. First course of Kalabasti has Erendamooladi Niruha 
Basti 450 ml and Sahacharadi tailam Matra Basti 
60 ml.

4. Second course of Kalabasti has Panchatikta ksheera 
Basti 300 ml and Sahacharadi tailam Matra Basti 
60 ml.

5. VAS (Visual analogue scale), An Owestry low back 
pain disability Index11, 6MWT (6 min walking test), 
Pin prick test to assess the patient.

Case Study: A 55 yr old Female Indian, married 
consulted in Out-Patient Department of Panchakarma 
at Datta Meghe Ayurveda Hospital presenting with 
complaints pain in lumber region radiating to both lower 
limbs, Tingling sensation in both lower limbs below 
knee joint for 3 years. Patient was unable to walk or lie 
straight and was not able to perform his daily personal 
work, chappal slip from right foot. But from 15 days 
there is severity in symptoms. She was also suffering 
from constipation since long duration. The patient was 
diagnosed as Lumber canal stenosis in Goverment 
hospital Nagpur and advised surgery but patient was 
not willing to operate. So the patient was admitted in 
Panchakarma female ward of Datta meghe Ayurveda 
Hospital on 2nd September 2019.

On examination:

1. General condition of patient was moderate and a 
febrile.

2. PULSE: 82/min

3. Blood pressure: 140/80 mm of hg

4. Pallor: present

5. Systemic examination:

CVS: S1 S2 Normal

CNS: Well oriented, conscious.

RS: AE=BE, clear.

P/A: Soft, non tender; Liver, Kidney,

Spleen: Not palpable.

Ashta Vidha Parikshan12:

1. Nadi- Pitta Vata

2. Mala-Malavshtambha (occasionally)

3. Mutra – Samyak Pravrutti

4. Jivha- Sama

5. Shabd-Spashta.

6. Sparsha- Anushna Sheet
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7. Druk-Panduta

8. Akriti- Madhyam.

Vikrut Strotas Parikshan: Rasavaha Strotas: 
Ubhaya Pindiko Dveshtan (cramps in both legs), Panduta 
(pallor).

Asthivaha Strotas: Katishool (pain in lumbar 
region), Kati to Vama Pada Shool (radiating pain from 
lumbar region to left legs).

Majjavaha Strotas: Tingling and numbness in both 
upper and lower limb, difficulty in walking, slipping of 
chappal from right foot.

Present Illness: Patient was having above 
complaints from three year. She was consulted and 
admitted at Goverment hospital Nagpur for treatment 
and But there was no improvement in any symptoms 
during treatment and so they advised surgery. So that 
patient came to the Datta Meghe Ayurveda Hospital for 
further treatment.

Past History: No H/O- DM/HTN/IHD/PTB/BA/
Jaundice/Typhoid or any other major medical illness.

No H/O-Any major surgical illness.

No H/O- Accident

H/O- fall from 5 foot height before 5 years.

Clinical examination of spine

Inspection: No scoliosis, no lordosis, no kyphosis 
were found in the patient. No any other major 
abnormality was seen in spinal examination of patient. 
No any swelling and surgical marks were seen in spinal 
examination of patient.

Gait: waddling gait.

Palpation and other clinical examinations

SLR -right + at 45ᵒ.

Left + at 50ᵒ.

VAS score –10.

6MWT- 50 m

Owestry low back pain disability Index- 45%

Investigation:

Haemoglobin %- 9.2gm %

Total Leucocyte Count- 8200 cu/mm

Differntial Leucocyte Count-Polymorph-55%, 
Lymphocyte-47%, Eosinophil + Monocyt-3%

Urine examination

Albumin-Nil

Sugar-Nil

Microscopic examination-NAD

RBS (random blood sugar)-106 mg/dl.

MRI of Lumbar Spine: MRI on dated 2/12/2018 
reported that Marginal osteophytes at multiple level. L3-
L4 disk reveals diffuse posterior bulge compressing thecal 
sac without neural compression. L4-L5 dick reveals 
broad based posterocentral protrusion compressing 
thecal sac and bilateral L5 nerve root. Facetal arthropathy 
and ligamentum flavum thickening is noted at this level, 
contributing to central canal stenosis.

Panchakarma chikitsa13: for Katigata vata case Table No. 1.

Panchakarma 
procedures Method of preparation Method of administration Duration of 

treatment

Sarvanga PPS
Leaves of Erenda, Nirgundi, Amlika, Shigru, Karanja etc 
vatahara dravya cooked with methika and shatpushpa 
churna and tied in cotton cloth in the form of pottali.

The pottali is dipped in warm tila 
tailam and applied all over body in 7 
position of abhyanga.

14 days

Katibasti Ring shaped cavity made at centre of low back by dough 
prepared by black gram flour.

Warm tila tailam and sahacharadi 
tailam in equal quantity is filled in 
the ring repeatedly upto 45 minute.

22 days

Sarvanga SPS
500 gm shashtika rice cooked in 1.5 liter Balamoola 
kashaya and 1.5 liter of milk and boiled till it becomes 
semisolid. Tie in cotton cloth in the form of pottali.

The pottali is dipped in warm milk 
balamoola kashaya mixture and 
applied all over body in 7 position of 
abhyanga.

14 days
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Panchakarma 
procedures Method of preparation Method of administration Duration of 

treatment

Erendamooadi 
Niruha basti

Erendamooladi kashaya 300ml + Shatapushpadi kalka 
30 gm + Sahacharadi tailam 50 ml + Honey 50 ml + 
Gomutra 30 ml + Saindhava 15 gm

Administred in left lateral position 
with basti yantra before meal.

Total 6 basti 
for first round 
of kala basti 
manner.

Panchatikta 
ksheera basti

Guduchi, Nimba, Vasa, Patola, Kantakari ksheera 
kashaya 200 ml + honey 40 ml + Sahacharadi tailam 60 
ml

Administred in left lateral position 
with basti yantra before meal.

Total 6 basti 
for second 
round of kala 
basti manner.

Anuvasana 
Basti 60 ml of warm Sahacharadi tailam Administred in left lateral position 

with basti yantra before meal

Total 20 basti 
for two round 
of kala basti

Table No.2 First round of Kala basti

Days 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

Type of Basti A A EN A EN A EN A EN A EN A EN A A A

A = Anuvasana basti, EN= Erendamooladi Niruha basti

Table No.3 Second round of Kala basti

Days 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

Type of Basti A A PN A PN A PN A PN A PN A PN A A A

A = Anuvasana basti, PN= Panchatikta kasheera basti

Table No.4 BT and AT comparison of Lumber canal 
stenosis

Domain BT AT

VAS 10 4

Owestry disability Index 45% 20%

6MWT 50m 320m

Pin prick test for both lower limb Numbness Normal

Discussion
Lumbar canal stenosis is the most common condition 

associated with lumbar spine now days and causes 
changes in the locomotor system. It is highly prevalent 
in old age, mostly advised for surgical correction. 
Surgical treatment has excellent effects and remission 
in symptoms is seen in 64% of patients14. But mostly 
symptoms reappear after surgery and no complete cure 
so patients are seeking for alternative treatments such as 
Ayurveda can be useful. Doshas in this case found kha 
vaigunya at kati Pradesh, sthana Samshraya occurred in 
the asthi, sandhi, snayus of kati region. Hence, we have 
followed line of treatment of katigata vata for this case. 

Ayurvedic interventions relieved the symptoms by doing 
samprampti bhang. After Panchakarma treatment, the 
patient got its symptoms relieved.

Patra pinda swedana (PPS) made of vatahara 
dravyas and sarvanga abhyanga with Tila tailm which 
when applied locally increases the permeability of the 
skin. Patra Pinda Sweda is an unparalleled treatment in 
painful conditions caused predominantly by Vata Dosha, 
mainly in degenerative diseases. Patra Pinda Sweda is 
mainly performed to relief from pain, inflammation, 
swelling and stiffness associated with bone, joint and or 
musculoskeletal pains15.

Shashtika pinda sweda(SPS) made of shashtika 
shali is cooked with milk and decoction of balamoola 
kwatha. In SPS heat, massage and pressure causes 
nourishment of joints, tendons and stimulate nerve 
ending. Shashtika pinda sweda will help to improve 
circulation, nourishment to the body and it improves the 
strength of the tissues of bones and muscles16.

Katibasti involves retention of warm medicated 
tailam over the lower part of spine for specific period. It 
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reduces pain, numbness, strengthens the back muscles, 
reduces stiffness, and increases blood circulation of 
the local region. It also have nourishment property for 
muscle of spinal column17.

Basti: Pakwashya is the moolasthana of vata dosha. 
Basti by its action on moolasthana get control on vata 
all over body. Basti is most widely used and highly 
effective treatment for spine and neurological disorder. 
Anuvasana basti has Balya, Brimhana, Vatarogahara 
property and also provides deeper nourishment to deep 
dhatus18.

Conclusion
From the above case study we can say that Ayurveda 

can be opted as alternative treatment in lumber canal 
stenosis. The main dosha vitiated is vata. In this case 
Katigata vata line of treatment has to be considered. In 
Ayurveda point of view if proper Panchakarma protocol 
performed the samprapti bhanga can be achieved with 
significant relief from the disease symptoms. From this 
study we can suggest that Panchakarma therapy have 
effective role in lumber canal stenosis and can be done 
in large population.

Ethical Clearance: Taken from institutional ethics 
committee.

Source of Funding: Self.
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Abstract
Introduction: About 15% of couples are infertile. This suggests they can’t think about a child, in spite of the 
way that they’ve had visit, unprotected sex for a year or more. In over 33% of these couples, male barrenness 
accept a role. Male infertility is a direct result of low sperm creation, unusual sperm limit or blockages that 
forestall the movement of sperm. Afflictions, wounds, interminable clinical issues, lifestyle choices and 
various parts can expect a job in causing male barrenness. Testosterone and Estrogen have been viewed as 
male and female sex hormones, separately. However, estradiol, the dominating type of Estrogen, likewise 
assumes a critical role in male sexual capacity. Estradiol in men is fundamental for modulating libido, 
erectile capacity, and spermatogenesis.

Aim: Role of Eestrogen and Teststerone in Male Infertility.

Material and Method: The present study includes total 60 subjects that include 30 infertile male and 30 
fertile male. Blood samples collected from the subjects were obtained for serum estrogen and testosterone 
estimation, from OPD, general medicine and OBGY wards.

Result: As we found the level of oestrogen in infertile male was 19±1.2 as compared to fertile male 
37.1±2.7pg/ml that is statistically highly significant. The degree of testosterone in infertile male was 
4.94±0.98 while in fertile male it was 5.01±1.31 and it is statistically non-significant.

Conclusion: concentrations of serum estradiol in infertile patients are reduced significantly. It remains to 
be explained why estradiol decreased. Based on our results, however, there is little benefit to be gained 
from routine estradiol measurement as part of investigating men who complain about infertility. Low 
testosterone does not cause stomach discomfort. In fact, sperm production is stimulated by hormones other 
than testosterone.

Keywords: Infertility, oestrogen, Testosterone, estradiol, gametogenesis.
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Introduction
Human male barrenness is the significant medical 

issue around the world. In most recent ten years there 
has been colossal logical development in the field of 
reproductive medication. Its prevalence in Western 
nations has been assessed with 20%. According to 
WHO study, rate of barrenness in India is 10 to 15%. 
In 15% barren couples, about 30% cases are because of 
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guys only and in another 20% the two accomplices have 
perceptible variations from the norm. Subsequently a 
male factor assumes a huge job in about half of infertile 
couples.(1)

Infertility is characterized as inability to conceive 
following one year of standard unprotected intercourse 
with a similar accomplice. Barrenness has been 
credited to number of elements, for example, anatomic 
imperfections, endocrinopathies, immunologic issues, 
gene mutation, radiation presentation, chemotherapy, 
ejaculatory disappointments and ecological exposures. 
Causes cannot be found in over 25% of infertile guys, 
and these cases are alluded to as idiopathic infertility.(2)

Hypogonadism characterized as lacking gonadal 
capacity showed by insufficiencies in gametogenesis 
or hormone discharge, is a typical clinical condition 
influencing men’s fertility and sexual health.In the 
United States, practically 39% of men beyond 45 years 
old were found to have low serum testosterone (T) 
levels. (3)

Estrogen is viewed as the ‘female’ hormone, while 
testosterone is considered the ‘male’ hormone. In any 
case, the two hormones are available in both genders.(4) 
Estradiol in men is basic for regulating libido, erectile 
capacity, and spermatogenesis. Estrogen receptors, just 
as aromatase, the enzyme that changes over testosterone 
to Estrogen, are inexhaustible in mind, penis, and testis, 
organs significant for sexual capacity. In the cerebrum, 
estradiol union is expanded in regions identified with 
sexual excitement.(5)

Testosterone production is central to the 
spermatogenesis. Typical levels of intratesticular 
testosterone are 50 to several times the testosterone 
concentration present in serum. Interference with this 
important amount of intratesticular testosterone is one 
reason why exogenous testosterone can either weaken 
or close spermatogenesis altogether extraordinarily. 
Similarly, hypogonadal endogenous states may be 
a cause for impaired spermatogenesis, and patients 
with hypogonadism that give oligozoospermia or 
azoospermia.(6)

Estradiol effect at low testosterone levels: To 
discern the effect of estradiol, it is important to evaluate 
its effect on libido at both low and normal levels of 
circulating testosterone. Decreased testosterone is 
clearly associated with low libido in males.(7) In men 
with diminished testosterone, the administration of 

exogenous estradiol has been shown to increase libido.(8)

Estradiol (E2) levels have not been concentrated 
broadly in infertile guys. There is proof that plasma 
concentration of E2 in a group of infertile men with 
azoospermia because of seminiferous tubule harm 
was essentially higher than men with obstructive 
azoospermia.(9)

Association between Estradiol and Erectile 
Function: Erectile capacity is multifaceted with 
an important blend of nerve, vessel, and endocrine 
activities that cooperate to deliver resulting penile 
basic changes in a planned manner. Smooth muscle, 
endothelium, and cell-to-cell interchanges by means of 
hole intersections are fundamental to erectile capacity, 
and accordingly pathology in any of these can prompt 
ED. The pathophysiology and clinical job of testosterone 
in erectile capacity have been concentrated widely. 
Androgens are vital for the penis to develop and create, 
and furthermore add to the physiology of erections. (10)

Testosterone is a pleiotropic hormone that 
assumes numerous physiological functions in, and 
during, the formation of male genitalia in utero. 
Classically, testosterone is a masculinity-related 
hormone. Testosterone is used as a therapy for males 
with late onset hypogonadism, a disease in men with 
symptoms triggered by a drop in serum testosterone. 
Low testosterone related symptoms can include reduced 
libido, diminished muscle mass, depression and/or 
erectile dysfunction.(11)

Testosterone development in normal healthy men is 
strictly controlled by the axis of the HPG. Higher cortical 
centers throughout the brain signal the hypothalamus 
in a pulsatile manner to secrete the GnRH. GnRH in 
turn stimulates the release by the Sertoli cells of LH 
and FSH from the anterior pituitary which modulates 
the development of testosterone from the Leydig cells 
and spermatogenesis, respectively. As the levels of 
testosterone increase, negative feedback suppression is 
introduced to the androgen receptors in the hypothalamic 
neurons and pituitary gland, thereby inhibiting the 
release of GnRH, FSH and LH.(12)

Material and Method
Study Area: The study was conducted in the 

Department of Biochemistry and Department of 
Medicine at Datta Meghe Medical College, Shalinitai 
Meghe Hospital and Research Centre, Hingana Nagpur 
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in collaboration with Jawaharlal Nehru Medical College 
& AVBRH (Datta Meghe Institute of Medical sciences) 
Sawangi (Meghe) Wardha, Maharashtra.

Study Population:

Group I: 30 infertile male.

Group II: 30 fertile male

Patients Selection: Total 60 subjects were enrolled 
and were grouped as mentioned ahead.

Study Type: A cross-sectional study

Sample Collection: All experiments were performed 
from 8:30 to 9: OO a.m. in an ambulatory environment. 

5ml venous blood will be collected under strict aseptic 
conditions in plain bulb for serum. Serum will be used 
for estimation of Oestrogen and testosterone.

Biochemical Analysis: Serum Oestrogen were 
analyzed by radioimmunoassay (RIA)(13) Serum 
Testosterone were analyzed by T RIA method.(14)

Statistical Analysis: Data collected was entered into 
Microsoft Excel Worksheet and statistically analysed by 
using SPSS (Statistical Package for Social Sciences) 
version 20. For quantitative data mean, standard mean, 
standard deviation, t-test and Karl Pearson’s Coefficient 
of Correlation were calculated. P value < 0.05 (0.01) will 
be considered as statically significant (highly significant) 
at 95% confidence interval.

Result
Table 1: Comparison of Oestrogen & Testosterone in Infertile Male & in Fertile Male

Parameters Infertile Male Fertile Male P-Value

Oestrogen 19±1.2 37.1±2.7 P < 0.0001

Testosterone 4.94±0.98 5.01±1.31 0.8155

Table shows the mean value of oestrogen and 
testosterone in infertile male and fertile male. As we 
found the level of oestrogen in infertile male was 19±1.2 
as compared to fertile male 37.1±2.7pg/ml that is 

statistically highly significant. The degree of testosterone 
in infertile male was 4.94±0.98 while in fertile male it 
was 5.01±1.31 and it is statistically non-significant.

Graph 1: Shows the Comparison of Oestrogen & Testosterone in Infertile Male & in Fertile Male



Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4  6389

Discussion
Roughly 15% of couples have barrenness, however 

just 1 of every 5 of these couples look for assessment and 
treatment.(15) In 30% of infertile couples, a noteworthy 
male factor alone is found as the reason for infertility. 
An extra 20% of couples have both male and female 
elements; in this way, male elements add to one-portion 
of every single non-fertile relationship.(16)

The mean serum oestrogen rates in infertile 
males were significantly reduced in the present study 
as opposed to fertile males, and our research was 
confirmed by Masanori Yamamoto et al.(1995) showed 
that serum estradiol concentrations in azoospermic or 
oligozoospermic patients were significantly reduced 
than those in normozoospermic men.(17) Hargreave et 
al. verified that infertile men had low estradiol level in 
azoospermic or oligozoospermic patients. (18)

In the present study the difference in the mean 
serum testosterone levels between fertile and infertile 
men were insignificant. Similar observations were made 
by Subhan et al.(19) Smith et al.(20), Rege N.A et al.(21) 
and S. Ramesh Babu et al.(22)

The testosterone levels were found to be common in 
infertile men with Sertolicell only syndrome. S. Ramesh 
Babu et al.(22) studies documented normal testosterone 
levels with Sertoli-cell only syndrome in infertile people.

Conclusion
In general, concentrations of serum estradiol in 

infertile patients are reduced significantly. It remains to be 
explained why estradiol decreased. Based on our results, 
however, there is little benefit to be gained from routine 
estradiol measurement as part of investigating men who 
complain about infertility. Low testosterone does not 
cause stomach discomfort. In fact, sperm production 
is stimulated by hormones other than testosterone. 
Testosterone is needed for sperm production, but there 
are several times higher levels in the testes where sperm 
is produced than in the blood. Even men with low or 
borderline T levels may have enough T levels to produce 
sperm.
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Abstract
Glomus tumor is a benign and vascular hamartoma that originates from the neuromyoarterial cells of the 
normal glomus apparatus in the reticular dermis. It accounts for 1–5% of soft tissue tumors of the hand. This 
tumor typically presents with cold hypersensitivity, pain, tenderness, and sometimes nails deformities or 
nail discoloration. Although the precise cause of glomus tumors is unknown. We report an atypical case of a 
patient with painless glomus tumor.

Keywords: Glomus Tumour, neuromyoarterial cells, hamartoma.

Introduction
Glomus tumor are rare tumor of hand.1 Originating 

from neuromyoarterial cells of normal glomus apparatus 
in reticular dermis they are the benign and vascular 
hemartoma.2 It accounts for 1 to 5 percent of total 
soft tissue tumor of hand3 Commonly presenting in 
hand 5 of which 90 % are located in subungal tissue of 
fingers6 . It can occur at any age but commonly seen 
in 3rd to 5th decade of life7 . Pain, point tenderness, 
cold hypersensitivity is the classical triad, Clinically 
commonly presents as solitary blue or purple nodular 
lesion .

Case Presnetation: 35 years female came with the 
complaint of pain in the left distal ring finger for the last 6 
years which aggravated in the winter season. The patient 
visited multiple specialists but the pain was partially 
relieved by pain-relieving drugs. Before consulting 
us she was being treated for Reynaud’s phenomenon 
by a physician with no relief in symptoms. History of 
paroxysmal pain exacerbation during cold exposure 
and tenderness with bluish discoloration. On clinical 
examination there was severe pain when pressure was 
applied over the proximal nail (love’s sign was positive), 
On careful examination, the proximal nail was bluish and 

there was fullness near proximal nail fold and the angle 
was obliterated but the nail plate was not deformed.

On nail ultrasonography, a small well defined 
hypo echoic shadow was present in the proximal nail 
bed. MRI study of left ring finger reveals-well defined 
elongated homogeneously enhancing soft tissue lesion in 
the subcutaneous plane over the dorsal aspect of the ring 
finger in the shaft region of distal phalanx (Fig 2) and 
differentials of Glomus tumor and tendon sheath Giant cell 
tumor were kept. We considered differentials of glomus 
tumor, hemangioma, arteriovenous malformation, 
tendon sheath tumor. We performed therapeutic as well 
as a diagnostic biopsy. Under all aseptic precaution 
and ring block procedure was performed. The first 
eponychium was lifted and retracted backward than the 
nail plate was removed then using a 5mm biopsy punch, 
the bluish mass was excised. Histopathology finding was 
suggestive of glomus tumors. The patient was called 
after 7 days to look for any complications. Two months 
post-procedure there was partial regrowth of nail plate 
and there were no complaints of pain or tenderness. 
Excised tissue was sent for histopathology examination 
which shows feature suggestive of glomus tumor.

DOI Number: 10.37506/ijfmt.v14i4.12604
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Figure 1–Glomus tumor at left ring finger showing fullness near proximal nail fold

 
Figure 2–MRI showing well defined elongated homogeneously enhancing soft tissue lesion in the 

subcutaneous plane

 
Fig 3a – 10x resolution Fig 3b – 40x resolution

Figure 3–Photomicrograph showing well-circumscribed dermal tumor composed of glomus cell
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Figure 4–Nail plate removed with 5 mm biopsy punch

  
Figure 5–Post Operative Image After 2 Months

Discussion
Benign vascular hamartoma containing 

neuromyoarterial cells of normal glomus apparatus is 
known as a glomus tumor.2 Glomus body comprises 
an afferent arteriole, an anastomotic Suquet–Hoyer 
canal, an efferent venule, the intraglomerular reticulum, 
and its capsule. The Suquet–Hoyer canals are lined 
by endothelial cells, which are surrounded by smooth 

muscle cells8-10. Interspersed in the smooth muscle are 
the large cuboid glomus cells. Their primary function is 
thought to be thermoregulation.15

Glomus bodies are therefore composed of three 
main structures: glomus cells, the vasculature, and 
smooth muscle cells. Glomus tumor is a result of 
hyperplasia of any of this structure. Accordingly, they 
can be classified as a solid glomus tumor, it is most 
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common and accounts for 75 % cases, a glomangioma 
(20%), and glomangiomyoma which is the rarest that is 
only 5 % cases. Other variants of the glomus tumor are 
glomangiomatosis and malignant glomus tumors.14

The etiology of glomus tumor is unknown but sex, 
age, trauma or inheritance could play a role, familial 
variant had been linked to chromosome 1p21-223 Young 
adults, mostly women are primarily affected10 In hand 
fingertips and pulp are most common site 11 Commonly 
presents as small, slightly, raised, bluish or pinkish-red, 
painful nodule which when subungual located can lead 
to elevated, deformed and discolored nail3

Severe lancinating pain, extreme pain on touch, and 
intolerance to change in temperature is the classical triad 
for glomus tumor12, our case had all the features of the 
classical triad. The diagnosis of glomus tumor should 
involve positive results for Love’s test, Hildreth’s test, 
and Cold hypersensitivity5 all these tests were positive 
in our case.

Though diagnosis can be made on the clinical 
ground imaging modalities like X-ray, ultrasonography, 
and MRI can help in confirming the diagnosis. MRI and 
Ultrasound are valuable tools visualizing and diagnosing 
glomus tumor and ruling out other possibilities. Cortical 
thinning or erosive changes in adjacent bones are 
common radiographic findings. Ultrasound helps know 
the size, site, and shape of the tumor, in our case small 
well defined hypoechoic shadow was seen.3 MRI shows 
typical characteristics of glomus tumor-like low signal 
intensity on T1-weighted images, marked hyperintensity 
on T2-weighted image & enhancement on T1-weighted 
images after gadolinium injection, MRI in our case 
reveals 8.0 x 3.1 x 4.7 mm well defined elongated 
homogeneously enhancing soft tissue lesion in the 
subcutaneous plane over the dorsal aspect of a finger in 
the shaft region of distal phalanx [FIG 2] Angiography 
and color Doppler are among the other imaging 
modalities.

Histopathological findings of glomus tumor include 
glomus cell, blood vessel smooth muscle, and in our 
case well-circumscribed dermal tumor composed of 
glomus cell with a round to oval basophilic nucleus 
and scanty eosinophilic cytoplasm was seen adjacent to 
blood vessel. (Fig 3).

Complete surgical excision is the treatment of choice 
for glomus tumor, complete excision of the tumor was 
done under local anesthesia . There was no recurrence of 

tumor even after 4 months post-surgery and the patient 
was free from local site pain during follow up period. 
We aimed to emphasize by detailed history, proper 
physical examination along with classical finding on 
MRI imaging we can significantly decrease the mental 
agony and improve the surgical outcome of patient 
suffering from glomus tumor.
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Abstract
Introduction: In ICU the spread of drug resistance has been realized that is related to widespread of antibiotics 
uses. In ICU the rate of antimicrobial resistance is higher than in general hospital setting. The emergence of 
MDR bacteria is an increasing problematic cause of health care associated infections in ICUs, not only due 
to increased morbidity and mortality, but also due to increased treatment costs as result of frequent empirical 
failure and lengthy hospital stay. Aim: The main purpose of this study was to know prevalence of the drug 
resistance pattern for the patients admitted in ICUs. Material and Method: The study was conducted in the 
Department of Microbiology of a tertiary care hospital in Maharashtra during December 2019 to May 2020. 
In this study patients admitted in ICUs of the hospital who were clinically suspected of having any infection 
were included. Depending on the clinical suspicion from the patients samples were collected. Samples 
were subjected to testing for identification and antibiotic susceptibility testing. Result: E.coli was the most 
common organism isolated and shows highly resistance to Amoxcillin+Clavulanic acid, Ciprofloxacin. 
ESBL producer were 20.17% out of all isolate and 29.07% out of total Gram negative organism. Among 
all Gram positive organism 13(61.90%) were Staphylococcus aureus in which 8(61.54%) were MRSA. 
Enterococcus showed 100% resistance to Erythromycin and Penicillin whereas Staphylococcus aureus 
showed 84.62% and 69.23% resistance to Penicillin and Erythromycin respectively. Conclusion: This study 
concludes general overview of the incidence and antimicrobial resistance of bacteria isolated from ICU. 
Gram Negative Organisms are causing more infection than Gram Positive Organisms in ICU patients. 
Hence gram negative organisms are more resistance to higher antibiotics. So antibiotics are used carefully. 
Therefore antibiotics policies should be formed for ICU and other critical care facilities.

Keywords: Intensive Care Unit (ICU), Antimicrobial Resistance, ESBL, MRSA, E.coli, Staphylococcus 
aureus.

Introduction
Antibiotics resistance has emerged as a major factor 

in predicting outcomes and overall use of resources in 
intensive care units (ICU) following infections. In ICU 
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the spread of drug resistance has been realized that is 
related to widespread of antibiotics uses. In ICU the 
rate of antimicrobial resistance is higher than in general 
hospital setting1,2. Globally ICUs are encountering 
emergence and spread of antibiotic resistant pathogens 
and for some pathogens there are few therapeutic 
options available3. Previous epidemiological studies 
have focused primarily on 2 common Gram positive 
antimicrobial resistant organisms; Methicillin-resistant 
Staphylococcus aureus (MRSA) and Vancomycin-
resistant Enterococcus (VRE)4. Spellberg et al showed 
that multi drug resistance (MDR) among Gram-negative 
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bacteria is becoming even a greater problem in health 
care facilities5. The emergence of MDR bacteria is an 
increasing problematic cause of health care associated 
infections in ICUs, not only due to increased morbidity 
and mortality, but also due to increased treatment costs 
as result of frequent empirical failure and lengthy 
hospital stay6. Key factors in the management and 
prevention of MDR bacteria include rational use of 
antibiotics, hand hygiene, single-use items for individual 
patients, isolation of patients infected with resistant 
isolates, environmental cleaning, surveillance, active 
patient and resource management and education7,8. 
These surveillance programs help to maintain current 
knowledge of local susceptibilities and relevant treatment 
options. The family members of Enterobacteriace are 
the most important human bacterial pathogens which 
account for the majority of bacteria isolated from 
clinical samples9. It is a matter of concern that this Gram 
Negative Bacilli (GNB) is rapidly acquiring resistance 
to one or more traditionally used antimicrobial agent 
for treatment. Prompt institution of effective empirical 
antimicrobial therapy is the most important determinant 
in the successful management of ICU patients infections; 
inappropriate empirical theraphy affects both patients 
mortality rates and patient time spent at ICU10,11. 
Staphylosoccus aureus is one of the most common 
organism causing Nosocomial infections. (i.e. acquired 
in hospital) and dangerous human pathogen since 
publication of its role in sepsis by Ogston in 1880 and 
188212. Despite the introduction of antimicrobial agent 
and improvements in Staphylococcal disease frequency 
and morbidity in the twentieth century, Staphylococci 
have persisted as an important hospital and community 
pathogen13.

The source for multi drug resistance bacteria may 
include repeated use of higher antibiotics, poor hand 
hygiene, reuse of items used for individual patients, lack 
of environmental cleaning, resource management and 
education and surveillance.

The main purpose of this study was to know 
prevalence of the drug resistance pattern for the patients 
admitted in ICUs. This study may provide that might 
improve the overall management of ICU.

Material and Method
This study was prospective study conducted in 

the Department of Microbiology of Jawaharlal Nehru 

Medical College (Datta Meghe Institute of Medical 
Sciences), Wardha, in collaboration with Datta Meghe 
Medical College, Wanadongri; Nagpur; Maharashtra 
from December 2019 to May 2020. In this study patients 
admitted in ICUs of the hospital who were clinically 
suspected of having acquired any infection were 
included.

In this study was done for total 124 isolates from 
ICU of 100 patients. Specimens for the culture were 
taken from ICU patient, depending upon the infection 
like sepsis, ventilator associated pneumonia, respiratory 
tract infection and post operative patients. Multiple 
specimens from different site as well as in different time 
were taken from the patient having multiple infections.

Samples like blood, urine, pus and CSF etc. were 
taken depending upon the type of infection. Samples 
were received in the microbiology laboratory for the 
culture in sterile universal container. Initially strains 
were identified based on the morphological behavior of 
the isolates on various differential media.

The specimens were inoculated on 5% sheep blood 
agar, MacConkey agar and incubated aerobically at 37oC 
for 18 to 24 hours. Chocolate agar plates were incubated 
at 37oC in 5% CO2 for 18 to 24 hours. For blood culture 
5-10 ml of blood for adult were collected and processed 
using the BACTEC 9050 blood culture system (Becton 
Dickinson, Maryland, USA). If growth is displayed as 
positive, then it is sub-cultured on appropriate media. 
Organism’s identification was done by using routine 
biochemical test like catalase, Oxidase, citrate, indole, 
urease etc. Antibiotic susceptibility testing was done by 
Kirby-Bauer method using Muller Hinton Agar (MHA). 
Clinical Laboratory Standards (CLSI) interpretive 
criteria were used for susceptibility results14. Quality 
control was performed by using reference strains of 
Staphylococcus aureus ATCC 25923, Escherichia coli 
ATCC 25922 and Pseudomonas aeruginosa ATCC 
27853 to confirm consistency of materials, methods, and 
results14.

Results
In vitro susceptibility data of 124 isolates obtain 

from ICU over the period of the study. Among 100 
samples of 100 patients from ICU 62(62%) male and 
38(38%) females with age ranging from 20 years to 75 
years (average 40-50years old) were studied.
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Table no 1. Showing Percentages of the different cases in the ICU

Cases Percentage (%)

Respiratory tract infections 23

Urinary tract infection 20

Road traffic accidents 3

Sepsis 37

Those undergoing surgery for complicated diseases 17

Table no 2. Microorganisms isolated from 100 samples of 100 patients from ICU according to the site of 
infection

Microorganism Urinary tract 
no. (%)

Respiratory 
tract no. (%)

Bloodstream 
no. (%)

Wound no. 
(%)

Other sites(*) 
no. (%) Total no. (%)

E.coli 12(41.38) 5(17.24) 5(17.24) 7(24.14) 29(23.38)

Pseudomonas spp 8(40) 3(15) 1(5) 8(40) 20(16.13)

Klebsiella spp 4(23.53) 8(47.09) 1(5.88) 4(23.53) 17(13.71)

Acinetobacter spp 5(29.41) 2(11.76) 1(5.88) 2(`11.76) 7(41.18) 17(13.71)

Staph.aureus 4(28.57) 3(21.43) 1(7.1429) 2(14.29) 3(21.43) 14(11.29)

Candida non albicans 5(41.67) 4(33.33) 1(8.33) 2(16.66) 12(9.677)

Enterococcus 7(100) 7(5.645)

Candida albicans 2(50) 2(50) 4(3.226)

Proteus mirabilis 1(50) 1(50) 2(1.613)

Providencia Spp 1(100) 1(0.806)

Aspergillus spp 1(100) 1(0.806)

TOTAL 124

(*) Cerebrospinal fluid, Peritoneal fluid, Asitic fluid, Pleural fluid, Abdominal fluid, Endotracheal Secretion, Endotracheal tube and Tip.

Out of 124 isolates 86(69.35%) were Gram negative 
organisms, 21(16.94%) were Gram positive organisms 
and 17 were Fungus (13.71%). Among all Gram 
positive organism 13(61.90%) were Staphylococcus 
aureus in which 8(61.53%) were MRSA and 5(38.46%) 
were CONS among all gram positive organism isolates 
respectively. The most frequent species isolated from 
infections in ICU was E.coli, followed by Pseudomonas 
spp, klebsiella spp, Acinetobacter spp, Enterococcus, 
Proteus mirabilis and Providencia spp which were 
23.38%, 16.13%, 13.71%, 13.71%, 5.65%, 1.61% and 
0.81% respectively. ESBL producer were 25(20.17%) 
out of all isolate and 29.07% out of total Gram negative 
organism. The most frequent species isolated from 
infections in ICU was E.coli as shown in table no 2 and 
table no 3. .

Table no 3. Showing distribution of organisms in 
ICU

Name of organism Number(%)
E.coli 29(23.38)
Pseudomonas spp 20(16.13)
Klebsiella spp 17(13.71)
Acinetobacter spp 17(13.71)
Staph.aureus 13(10.48)
Methicillin-resistant 
Staph. aureus (MRSA)

8 (6.45% among all isolates and 
61.54% among all Staph isolates)

Candida non albicans 12(9.68)
Enterococcus 7(5.65)
Candida albicans 4(3.23)
Proteus mirabilis 2(1.61)
Providencia Spp 1(0.81)
Aspergillus spp 1(0.81)
Total 124
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Table no 4. Showing the resistance pattern of common antibiotics against isolated Gram positive pathogens

Antibiotics Staphylococcus aureus (%) Enterococcus (%)

Erythromycin 69.23 100.0

Penicillin 84.62 100.0

Cortimoxazole 61.54 28.57

Linezolid 15.38 00.00

Oxacillin 61.54 85.71

Vancomycin 00.00 00.00

Levofloxacin 30.77 85.71

Gentamicin 61.54 85.71

Doxycycline 30.77 71.43

Table no 5. Showing resistance pattern of common antibiotics against isolated Gram negative pathogens

Antibiotics E.coli 
(%)

Klebsiella 
spp(%)

Acinetobacter 
spp(%)

Proteus 
mirabilis (%)

Providencia 
spp(%)

Pseudomonas 
spp(%)

Amoxicillin + Clavulanic Acid 100.0 94.12 94.12 50.00 100.0 -

Gentamicin 65.52 82.35 88.24 50.00 100.0 35.29

Amikacin 37.93 52.94 70.59 50.00 100.0 50.00

Cefuroxime 100.0 88.24 88.24 50.00 100.0 -

Cefepime 96.55 82.35 88.24 50.00 100.0 65.00

Cefotaxime 96.55 70.59 94.12 50.00 100.0 -

Ciprofloxacin 100.0 70.59 82.35 00.00 100.0 70.00

Imipenem 00.00 00.00 35.29 00.00 00.00 00.00

Cotrimoxazole 93.10 82.35 88.24 00.00 100.00 -

Ceftazidime - - - - - 60.00

Piperacillin - - - - - 45.00

Piperacillin + Tazobactam - - - - - 45.00

Aztreonum - - - - - 75.00

Note: (-) = Antibiotics not used.

Discussion
This study is based on the antimicrobial resistance 

and multidrug resistance of the organism isolated from 
ICU. Antibiotics are most commonly prescribing drugs 
in ICU which producing the strength of resistance to the 
organism.

Reduction of antimicrobial resistance in ICUs has 
been a target for all ICUs because it increases outcomes 
and cost for patients in terms of expenses for costly 
antibiotics as well as length of stay in ICUs. This study 
shows Imipenem was the drug which was increasing 

resistance to Acinetobacter spp and Vancomycin has 0% 
resistance in case of gram positive organism.

Most isolates recovered from the urine specimens 
followed by the respiratory specimens and other 
specimens. Total 100 clinical isolates were analyzed. The 
most common isolates observed in this study were E.coli 
(23.38%), Pseudomonas spp (16.13%), Klebsiella spp 
(13.71%), Acinetobacter spp (13.71%), Staphylococcus 
aureus (10.48%), Candida non albicans(9.68%), 
Enterococcus (5.65%), Candida albicans (3.23%), 
Proteus mirabilis (1.61%), Providencia Spp1(0.81%) 
& Aspergillus spp1(0.81%). The incidence of Gram-
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positive and Gram-negative bacilli in this study was 
15% and 85% respectively. The Acinetobacter spp show 
the increasing resistance in Imipenem (35.29%) where 
as other shows 100% sensitive.

In the studied of Zaveri Jitendra et.al15 showed 
E.coli was the commonest isolated organism in the 
study showing commonly sensitive to Amikacin. In the 
study Citrobacter species (66.7%) was most common 
multidrug resistant organism followed by Proteus and 
Enterococcus (33.3%, 33.3%) respectively.

Another studied of Trivedi TH et.al16 showed ICU 
from Mumbai found enteric gram negative organism 
as the commonest isolates (61.9%) followed by 
Staphylococcus aureus (29.8%).

Similar studied of Singh AK et .al17 from Varanasi 
showed that the enteric gram negative bacilli were 
uniformly resistance to beta lactam- beta lactamase 
inihibitors combinations. Ciprofloxacin and Ceftriaxone 
showed resistance that range from 50-100% and 25-
83.3% respectively. Staphylococcus showed 100% 
resistant to Penicillin and Tetracycline, 80% resistant 
to Cotrimoxazole, 60% resistant to Erythromycin 
and Gentamicin and 40% resistant to Amikacin. 
Acinetobacter spp showed highly resistant to most 
of the antibacterial agents except Gentamicin while 
Pseudomonas spp. showed 75% resistance to it.

In another studied of Azad Jammu et at18 showed 
Ceftazidime resistance was decreased in Pseudomonas 
and other non-fermenting gram-negative bacteria 
(NFGNB). In NFGNB third generation resistance 
of Cephalosporin seemed to be reducing; however 
resistance to Carbapenem appeared to be increasing, 
possibly due to their increasing in use.

Studied of Nidhi Goel Et al19 showed Pseudomonas 
aeruginosa as commonly isolate bacteria which 
followed by Acinetobacter baumanni and Klebsiella 
pneumoni. Gram Negative Bacteria showed high rate of 
resistance to ciprofloxacin, ceftazidime, co-trimoxazole 
and combination of amoxycycillin/clavulanic acid. 
meropenem and doxycycline was noted as least 
resistance.

Limitations: This investigation has certain 
limitations. There was major shortcoming resistance 
rates calculated from isolates recovered exclusively 
from blood cultures were essentially identical to rates 
derived as isolates from other sites. Patient demographic 

information like primary source of infection, history of 
antibiotic used was not available as result so analysis 
could not be performed which could take these important 
factors into account. Test isolates were not routinely 
available for ancillary molecular characterization of 
either resistance determinants or clonal relationships. 
Not with standing these shortcomings, it is believed that 
this study provides a unique, objective, and systematic 
view of the scope and magnitude of the problem of 
antimicrobial resistance among GNB as well as GPC in 
ICU patients today.

Conclusion
This study concludes general overview of the 

incidence and antimicrobial resistance of bacteria 
isolated from ICU. E.coli was the most common 
organism isolated and shows highly resistance to 
Amoxcillin+Clavulanic acid, Ciprofloxacin whereas 
Erythromycin and Penicillin shows highly resistance to 
Enterococcus. This studied also shows the emergence 
and rates of Multi Drugs Resistance (MDR) organisms 
and emphasizes the importance of timely clinical and 
bacteriological monitoring among patients in a critical 
care situation. Infection control programs should 
focus on preventing infections in patients who are at 
highest risk of infection because of exposure to certain 
procedures and medical devices. Frequent hand washing 
and good aseptic technique should be reinforced for all 
health care personnel. Hence gram negative organisms 
are more resistance to higher antibiotics. So antibiotics 
are used carefully. Therefore antibiotics policies should 
be formed for ICU and other critical care facilities.

Ethical Clearance: Taken from institutional ethics 
committee.

Source of Funding: Self.

Conflict of Interest: nil.

References
1. Jones ME, Draghi DC, Thornsberry C, Karlowsky 

JA, Sahm DF, Wenzel RP. Emerging resistance 
among bacterial pathogens in the intensive care 
unit-a European and North American surveillance 
study (2000-2002) Ann Clin Microbiol Antimicrob. 
2004;3:14. 

2. Bronzwaer SL, Cars O, Buchholz U, Molstad S, 
Goettsch W, Veldhuijzen IK, et al. et al. A European 
study on the relationship between antimicrobial use 



Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4  6401

and antimicrobial resistance. Emerg Infect Dis. 
2002;8:278–282.

3. Jones M et al. Emerging resistance among bacterial 
pathogens in the intensive care unit – a European 
and North American Surveillance study (2000–
2002). Annals of Clinical Microbiology and 
Antimicrobials 2004, 3:14

4. Saeed N et al. Antimicrobial-resistant bacteria in 
general intensive care unit in Saudi Arabia. Saudi 
Med J 2010; Vol. 31 (12): 1341-49.

5. Spellberg B, Guidos R, Gilbert D et al. The epidemic 
of antibiotic resistant infections: a call to action 
for the medical community from the Infectious 
Diseases Society of America. Infect Control Hosp 
Epidemiol 2008; 29:271- 74.

6. O Fallon E, Pop-Vicas A, D Agata E. The emerging 
threat of multi-drug resistant gram-negative 
organisms in long term care facilities. J Gerontal A 
Biol Sci Med Sci 2009;64:138-41.

7. Carlet J, Ben Ali A, Chalfine A. Epidemiology and 
control of antibiotic resistance in intensive care 
unit. Curr Opin Infect Dis 2004; 17:309-16.

8. Ntagiopoulos PG, Paramythiotou E, Antoniadou A, 
et al. Impact of an antibiotic restriction policy on 
the antibiotic resistance patterns of gram-negative 
microorganisms in an intensive care unit in Greece. 
Int J Antimicrob Agents 2007; 30:360–5.

9. Eisenstein BI, Zaleznik DF. Enterobacteriaceae. 
In: Mandell GL, Bennett JE, Dolin R, editors. 
Principles and practice of infectious diseases, 5th 
ed. Philadelphia, Pa: Churchill Livingstone; 2000. 
p. 2294-310.

10. Ibrahim, E et al. 2000. The influence of inadequate 
antimicrobial treatment of bloodstream infections 
on patient outcomes in the ICU setting.Chest 
118:146-155. 

11. Kollef, M. H., G. Sherman, S. Ward, and V. J. Fraser. 
Inadequate antimicrobial treatment of infections: a 
risk factor for hospital mortality among critically ill 
patients. Chest 115: 1999: 462-474. 

12. Lowy, F.D. “Staphylococcus aureus infections”, 

New Eng. J. Med., 339; 1998; 520-532.
13. Kelkar, R. “Methicillin resistant Staphylococcus 

aureus an expensive battle with the most versatile 
human pathogen”, Journal of Research (Science), 
Bahauddin Zakariya University, Multan, Pakistan. 
Vol.17, No.1, January 2006,pp.19-26. http://www.
bhj.org./journal/1997/3901-jan/special-064.htm.

14. Clinical and Laboratory Standards Institute. 
Performance Standard for Antimicrobial 
Susceptibility Testing, 29th Edition, CLSI 
supplement, M100. Wayne, PA: Clinical and 
Laboratory Standards Institute; 2019. 

15. Zaveri J. R, Patel S. M, Nayak S. N, Desai K, Patel 
P. A study on bacteriological profile and drug 
Sensitivity & resistance pattern of isolates of the 
patients admitted in intensive care units of a tertiary 
care hospital in Ahmadabad. National journal of 
medical research print Volume 2│Issue 3│July – 
Sept 2012 : ISSN: 2249 4995│eissn: 2277 8810

16. Trivedi TH, Shejale SB, Yeolekar ME. Nosocomial 
pneumonia in medical intensive care unit. J Assoc 
Physicians India 2000; 48:1070-3. 

17. Singh AK, Sen MR, Anupurba S, Bhattacharya P. 
Antibiotic sensitivity pattern of the bacteria isolated 
from nosocomial infections in ICU. J Commun Dis. 
2002 Dec; 34(4):257-63

18. Kaul S, Brahmadathan KN, Jagannati M, 
Sudarsanam TD, Pitchamuthu K, Abraham OC, 
John G. One year trends in the gram-negative 
bacterial antibiotic susceptibility patterns in a 
medical intensive care unit in South India. Indian 
Journal of Medical Microbiology, Vol. 25, No. 3, 
July-September, 2007, pp. 230-235.

19. Goel N et al. Antibiotic sensitivity pattern of gram 
negative bacilli isolated from the lower respiratory 
tract of ventilated patients in intensive care unit. 
Indian J Crit Care Med 2009; 13: 148-51.



6402  Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4

Study of Maternal and Fetal Outcome Following Term 
Prelabour Rupture of Membrane in a Peri Urban Tertiary 

Care Centre

Priya Nair1, Amruta Chaudhary1, Arpita Jaiswal2

1Assistant Professor, Dept. of OBGY, Datta Meghe Institute of Medical Sciences and Shalinitai Meghe Hospital 
and Research Centre, Wanadongri, Hingna, Nagpur-441110, 2Professor, Jawaharlal Nehru Medical College, Datta 

Meghe Institute of Medical Sciences, Sawangi (Meghe), Wardha-442001

Abstract
Background: Prelabour rupture of membrane at term accounts for 2-10% incidence. It is associated with 
significant maternal and fetal complications if not timely managed. Early complications include cord 
prolapse, cord compression and placental abruption and delayed complications include chorioamnionitis, 
maternal and fetal sepsis. The present study was undertaken to study the labour outcome following active 
management of term prelabour rupture of membrane and associated maternal and fetal outcome.

Method: Cases of spontaneous rupture of membranes with singleton pregnancy with gestational age >37 
weeks with confirmed PROM by a speculum examination were selected. A detailed history was taken and 
gestational age confirmed, general, systemic and obstetric examinations were done. Non stress tests and 
blood investigations were sent to rule out sepsis. All patients received prophylactic antibiotics. After taking 
consent, induction of labour was done with oral misoprostol and maternal vitals were recorded four hourly 
and fetal heart rate was recorded for variability. Induction to delivery interval was recorded and maternal and 
fetal outcome following PROM was noted.

Results: PROM was more common in primigravida. Majority of women were admitted within 12 hours 
of PROM (87.83%). Recurrent episodes of urinary tract infection was found a significant cause for PROM 
(33.78%). Patient delivered vaginally with 55.40%. Post delivery complications included post partum sepsis 
in 12.16%. No maternal mortality was noted. Neonatal sepsis was seen in 6 babies (8.10%).

Conclusion: PROM is associated with many maternal and fetal complications which can be reduced by 
educating the women to have regular antenatal check up and early recognition of urinary and genital tract 
infection, and treat appropriately and to report at the earliest in case of rupture of membrane for timely 
management to reduce maternal and fetal morbidities and mortalities.

Keywords: PROM, chorioamnionitis; Caesarean section; maternal morbidity; fetal morbidity; mortality.
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Introduction
Premature rupture of membranes (PROM) at term 

refers to a patient who is beyond 37 weeks’ gestation and 
has presented with rupture of membranes (ROM) prior 
to the onset of labor that is active uterine contactions.1 
Spontaneous rupture of membranes (ROM) is a normal 
component of labour and delivery2, but the pre-labour 
rupture of membranes (PROM) is not. Preterm premature 
rupture of membranes (PPROM) is ROM prior to 37 
weeks’ gestation. Spontaneous preterm rupture of the 
membranes (SPROM) is ROM after or with the onset 
of labor occurring prior to 37 weeks3,4,5. Prolonged 
ROM is any ROM that persists for more than 24 hours 
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and prior to the onset of labor.1 Term PROM occurs 
in 5-20% of all labours. Indian studies (Swati Pandey 
and Bandi S. 2000) 6 reported an incidence of PROM 
in 7-12% of all labours. These patients are more prone 
to cord compression, cord prolapse, placental abruption 
and higher risk of chorioamnionitis. The longer the time 
interval between rupture of membranes and onset of 
labour, the greater the risk of ascending infection and 
chorioamnionitis.7,8. PROM is associated with increased 
risk of dysfunctional labour, increased cesarean rates, 
postpartum haemorrhage and endomyometritis in the 
mother. In the fetus, there is increased occurrence 
of hyaline membrane disease, intraventricular 
haemorrhage, sepsis, cerebral palsy, fetal distress and 
mortality.9,10. Management of PROM has always been 
controversial regarding conservative management and 
waiting for spontaneous onset of labour which has more 
chances of ascending infection with maternal and fetal 
morbidity, or active induction of labour which causes 
more failure of induction with higher cesarean rates. 
The role of tocolytics, antibiotics and steroids has also 
been controversial in cases of preterm PROM. Almost 
80% of patients close to term with PROM begin labour 
within 24 hours and 95% deliver within 72 hrs. Urinary 
tract or vaginal Infection, Cervical incompetence, 
Trauma, uterine anamolies, Antepartum haemorrhage, 
polyhydramnios, Multiple gestation and coitus in 
pregnancy, contribute to PROM.9,10. It is often not 
possible to pinpoint the exact cause in an individual case. 
For women with previous pregnancy history of preterm 
birth early detection and treatment of the cause can 
reduce the chances of preterm PROM in this pregnancy. 
11 Jiwane (1991) observed that the incidence of PROM 
increased 4.4 fold in women undergoing routine 
pelvic examination in the third trimester of pregnancy. 
Kodkany and Telang (1991) 12 observed that coitus in the 
last trimester led to a six-fold increase in PROM. Cases 
needs to be individualized and all parameters should be 
considered while dealing with term PROM. All cases 
needs to be individualized considering maternal and fetal 
parameters so as to avoid maternal and fetal morbidity 
and mortality while dealing with term PROM. This 
study was also intended to decrease the complications 
associated with term PROM by actively managing 
labour induction and timely intervention and observing 
the maternal and fetal outcomes and complications 
associated with it.

Material and Method
The study was a cross sectional study. The study 

was conducted at Datta Meghe Medical College and 
Shalinitai Meghe Hospital and Research Centre, 
Wanadongri, Hingna, Nagpur during a period of 6 
months from January 2020 to June 2020 where the 
patients who presented with term PROM and who 
fullfilled the criterias were included in the group and 
analysis of labour outcome in 74 cases with premature 
rupture of membranes after 37 completed weeks were 
done.

Inclusion Criteria:

1. Gestational age of >37 weeks confirmed by dates, 
clinical examination or ultrasound.

2. Primigravida and multipara

3. Pervious cesarean section patients and 
malpresentations.

4. Cervical dilatation of <3 cms.

5. Lack of uterine contractions for atleast 1 hour from 
PROM.

6. Single live pregnancy in vertex presentation.

7. PROM confirmed by Direct visualization

Exclusion Criteria:

1. Gestational age <37 weeks

2. Cervical dilatation of >3 cms.

3. Women in labour or with uterine contractions within 
1 hour of rupture of membrane.

4. Multifetal gestation.

5. Women not giving consent.

Depending upon the Bishop’s score, labour was 
induced with prostaglandin (misoprostol oral) or 
accelerated with oxytocin. The labour of each case was 
closely monitored and assessment of progression was 
monitored 4 hourly. Induction to delivery interval and 
PROM to delivery interval were noted. Maternal pulse, 
blood pressure, fetal heart rate and its variations were 
checked frequently. The onset of any complications like 
fetal distress, fetal heart rate variations, chorioamnionitis 
(clinical) were looked for. Progress of labour was 
monitored. If case of non reassuring NST, fetal distress 
or any other obstetrical complications, labour was cut 
short by instrumental delivery or cesarean section as 
required. Patients of previous lower segment cesarean 
section or malpresentation were directly taken for LSCS 
after proper investigations and consent.
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Observations: Total patients who full-filled the 
inclusion criteria were 74: The majority presentation 
of PROM observed were of age group 26- 30 (39.43%), 
followed by 21-25 yrs (32.43%). Most of the patients 
in the study were unemployed doing house hold 
moderate activities accounting to 75.67% which 
was significant. Presentation of PROM was more in 
primigravida (56.75%) as compared to multigravida 
(43.24%). Majority of the patients were primigravida 
(56.75%) with no prior abortions, followed by previous 
2 abortions in 16 cases (21.62%) and previous 1 abortion 
(17.56%). Majority of the patients presented within 12 
hrs of PROM i.e 87.83%, in which 46 patients presented 
within 6 hours and 19 between 6-12 hours. Remaining 9 
patients presented after 12 hours.

Table no.1: Probable causes of PROM.

Causes of PROM N=74 %

Previous PROM 11 14.86%

Recurrent UTI 25 33.78%

Vaginitis 13 17.56%

Cervical incompetence 04 5.40%

Polyhydramnios 08 10.81%

Unknown 13 17.56%

Table no. 1 showed: The causes of PROM are 
endless but looking into the cases 33.78% cases 
presented in opd previously with recurrent history of 
urinary tract infection as per culture report and were 
treated with antibiotics which was a significant cause 
followed by vaginal infection observed in 13 patients. 
Other causes included polyhydramnios (10.81%), 
cervical incompetence in 04 cases and patients who had 
previous pregnancy with PROM were 11. Patients in 
whom no cause was found were 13.

Table no. 2: Associted other complications

Comorbidities N=74 %

Pregnancy induced hypertension 16 22.97%

Polyhydramnios 08 10.81%

Hypothyroidism 11 14.86%

Breech 03 4.05%

Oligohydramnios 05 6.75%

Previous 1 lscs 06 8.10%

Previous 2 lscs 03 4.05%

No complications 22 29.72%

Table no. 2 showed: Cases of PROM were screened 
for other causes which can indirectly be a cause for 
PROM. It was found that 16 patients had coincidental 
pregnancy induced hypertension (21.62%) which 
was found significant followed by polyhydramnios in 
08 cases, oligohydramnios in 05 cases. Patients with 
previous 1 and 2 klscs and with breech presentation 
associated with PROM were taking directly for LSCS. 
Those patients with no other complications were 22 
(29.72%).

Table no. 3: Mode of delivery

Mode of delivery N=74 %

Full term vaginal deliveries 41 55.40%

Cesarean section 33 44.59%

Table no. 3 showed: Patients showed good result 
with oral prostaglandin and normal delivered patients 
were 41 (55.40%). Primigravida comprised of only 17 
(22.97%) cases and multigravida were 24 (32.43%). 
Most of the primigravida went for lscs 25 (33.78%) 
cases, n multigravida undergoing lscs were 8 (10.81%).

Table no.4: Indications of lower segment cesarean 
section.

Indications N=33 %

Failed induction 07 21.21%

Fetal distress 14 42.42%

Previous LSCS 09 27.27%

Breech 03 9.09%

Table no.4 showed: Indications of lscs included 
fetal distress in 42.42% patients following induction 
with misoprostol which was significant and second cause 
was failed induction in 21.21%. Patient not progressing 
into active labour for 12 hrs even after induction were 
considered failure of induction.

Table no. 5: Post operative maternal complications

Maternal complications N=74 %

Post operative pyrexia 09 12.16%

Wound discharge 02 2.70%

Episiotomy gape 01 1.35%

Post partum haemorrhage 04 5.40%

Endomyometritis 00 0

Maternal mortality 00 0
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Table no. 5 showed: Post operatively 9 mothers had 
pyrexia on day 2-3, fever profile were sent, where their 
white cell counts were raised, patients were managed 
conservatively and recovered uneventfully. LSCS 
woung gape was seen in 2 patients and episiotomy 
gape in 1 patient. Post partum haemorrhage was seen 
in 4 patients who were medically managed. No cases of 
endomyometritis and maternal mortality were noted.

Table no. 6: Neonatal complications

Neonatal complications N=74 %

ICU Admission 21 28.37%

Hyperbilirubinaemia 13 17.56%

Low birth weight babies 22 29.72%

Respiratory distress 02 2.7%

Neonatal sepsis 06 8.10%

Neonatal deaths 00 0%

Table no 6 showed: Hyperbilirubinaemia were 
noted in 13 babies (17.56%), they were admitted for 
phototherapy in ICU and discharged without any 
complications, 2 babies had post delivery respiratory 
distress and were managed in ICU, later were discharged. 
Post delivery sepsis were noted in 6 babies who were 
managed with injectable antibiotics, all these babies 
of hyperbilirubinaemia, respiratory distress and sepsis 
were shifted to ICU. (21 babies). No cases of neonatal 
deaths were noted.

Discussion
Prelabour rupture of membranes is an important 

problem in obstetric requiring active management so 
as to avoid maternal and fetal complications. There 
are various tests to diagnose PROM such as fern test, 
ph test, nitrazine test along with ultrasonography to 
see for the amniotic fluid index. All these tests are of 
value in managing preterm PROM along with blood 
investigations,vaginal swab,urine culture and clinical 
symptoms and signs to look for chorioamnionitis. 
Conservative management in cases of preterm PROM 
includes steroids, tocolytics and antibiotics.

The etiology of PROM is multi-factorial and in 
some cases yet unclear. Infection is one of the exogenous 
etiologic factors thought preventable in some cases 
with proper antenatal screening and treating of genito-
urinary infections. Management of pregnancies with 
pre-labour rupture of membranes varies depending on 
gestational age and obstetric status. Screening of high 

risk patients who has previous history of PROM, cervical 
incompetence, cervical surgeries, polyhydramnios, 
genitourinary infections should be done to avoid PROM.

In the study done by Anjana Devi13 done at 
J.I.P.M.E.R, Pondicherry (1996), 76.9% of cases 
belonged to age group of 20-29 years. . In Piya Ray’s14 
study done at R.G. Kar Medical College, Calcutta 
(1997), 62% belonged to the age group of 20-25 years 
and 20% to 26-30 years group. In another study done 
by B.S. Kodkany12 at J.N. Medical College, Belgaum 
(1990), 46% of cases were in age group of 21-25 years. 
In the present study, the PROM was common in 26-30 
yrs age group, (39.18%) followed by 32.43% between 
21-25 yrs of age group.

In the study by Umed Thakor15, 53.2% were 
primigravidas. In the study by Swati Pandey6, 62% 
were primigravidas. In current study, 56.75% were 
primigravida which is comparable to other studies.

As the duration of PROM increases, problems in 
the mother and the baby also increases. In the study by 
Umed Thakor,15 the duration from PROM to admission 
was 12.06±6.04 hours. In the study by Anjana Devi,13 
the duration of PROM ranged from 3 hours to 5 days, 
mean being 16 hours. In present study, 87.82% patients 
reported within 12 hours of PROM which is comparable 
with the study by Umed Thakor 15.

In the present study, 44.59% had cesarean section, 
being comparable to the study by Piya Ray14. Rate of 
cesarean section was higher in the studies by Anjana 
Devi 13 and Singhal16 and lower in the studies by Jayaram 
VK17 compared to the present study.

Maternal morbidity included pyrexia in 12.16% 
in the present study which was comparable to studies 
conducted by Anjana Devi (20.19%)13 and Singhal 
(17.5%)16. PPH was seen in 5.40% which was higher as 
compared to that of studies by Anjana Devi (1.92%)13 
and Singhal (1.5%)16.

In Anjana Devi’s13 study, perinatal mortality rate 
was 4.8%. In study by Sanyal18 perinatal morbidity was 
32% and mortality was 5%. In Piya Ray’s14 study it was 
2.5%. Kodkany12 perinatal morbidity was 39.8% among 
which birth asphyxia was responsible for 29.5%.

In the present study perinatal morbidity was 28.37% 
which is comparable with other studies and mortality 
rate was 0%.
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Conclusion
Pregnancies complicated with term PROM should 

have early induction and supervised labor preferably 
in an institution. Management of each case has to be 
individualized. A combined effort of obstetrician and 
neonatologist is necessary. A good neonatal intensive 
care unit back up can be helpful in reducing the perinatal 
morbidity and mortality. Timely diagnosis of PROM by 
patient and early approach to hospital along with vigilant 
monitoring and acceleration of labour can help in 
significant reduction in the maternal and fetal morbidity 
and mortality.
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Abstract
Morbidly adherent placenta is a serious and life-threatening condition. High index of suspicion for placenta 
accreta can save patient from undergoing hysterectomy. Timely and appropriate treatment modality is key 
in reducing morbidity of the patient Reporting herewith a case of 22-24 weeks intrauterine fetal demise 
in a primigravida patient who was diagnosed with Placenta accreta. Ultrasonography and MRI confirmed 
the diagnosis. Primigravida with no live issue, no active bleeding and stable vital parameters favored 
the option of conservative management in the form of “single dose methotrexate regime”. Patient was 
then given Injection methotrexate 50 mg IM on day 1. Regularly monitored with CBC(complete blood 
count),LFT(Liver Function Test),KFT(kidney Function Test), beta HCG, USG and pelvic doppler. On day 7 
piecemeal removal of complete placenta accrete was successful under USG guidance.
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Introduction
Morbidly adherent placenta is a condition in which, 

due to myometrial invasion by chorionic villi, all or part 
of the placenta adheres to the uterine wall. This may occur 
when the deciduas basalis and the Nitabuch layer are 
either primarily deficient or secondary compromised(1). 
Abnormal trophoblast invasion has been associated with 
up regulation of the endothelial vascular growth factor 
(VEGF) and angiopoietin-2 and down regulation of the 
VEGF-R and Tie-2 receptors(2).

Adherent placenta complicates approximately 1 

in 2500 deliveries and the risk of placenta accreta is 
approximately 0.1% with previous one caesarean section 
and close to 0.4%, 0.7%, 2-2.2% and nearly 3.5% with 
previous two, three, four and five or more cesarean 
section respectively. The wide range of complications 
may include severe postpartum hemorrhage, postpartum 
curettage, perforation of the uterus, shock, infection, 
fertility loss, and even death. In developing countries the 
most common treatment is hysterectomy(3). Some studies 
have, however, identified specific therapies(4), which 
resulted in the survival of the uterus and fertility. Reported 
treatments include methotrexate medical therapy(5), 
uterine embolization, and expectant management.(6,7) 
Life-threatening hemorrhage, embolism, damage to 
neighboring organs with secondary injury, transfusion-
related complications, reoperation and multi-organ 
failure are only a few of placenta accreta’s potential 
implications, making optimal clinical management 
highly essential.

Here is the case report of adherent placenta in a 22-

DOI Number: 10.37506/ijfmt.v14i4.12607
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24 weeks intrauterine fetal demise (IUFD) which was 
treated conservatively with single dose methotrexate.

Case Report:

Clinical profile: A 26 years old primigravida 
woman with 26 weeks of gestation age presented in the 
ANC OPD for routine checkup. On general examination, 
vitals were stable. Per abdominally, uterus was relaxed, 
and uterine height was corresponding to 22 weeks. 
However, on auscultation fetal heart sound was absent. 
Ultrasonography confirmed intrauterine fetal demise of 
22-24 weeks.

Patient was hospitalized and induction of labour 
was done with tablet Misoprost 50 ug, repeat dose every 
4 hours. After 4 doses, abortus was delivered. However, 
Placenta was not delivered spontaneously and there was 
no active bleeding. Patient was administered injection 
Oxytocin (20 units) over1-2 hours, followed by second 
dose of injection Oxytocin (20 units) after a gap of 2 
hours. Despite 40 Units of Injection Oxytocin, there 
was no separation of placenta. Urgent ultrasonography 
showed completely retained placenta with loss of the 
hypoechoic space between uterus and placenta at some 
places and extension of placenta into superficial part of 
myometrium suggestive of Placenta Accreta. MRI was 
done which confirmed the presence of focal placenta 
accreta.

Image 1: Ultrasonography suggestive of placenta 
accreta

Image 2: Histopathological feature of placenta 
accreta

Management: After the detailed discussion 
and explaining management options to patient and 
her relative, a decision was taken for conservative 
management of Placenta accreta. Primigravida with no 
live issue, no active bleeding and stable vital parameters 
favored the conservative management of the case.

The Serum beta-HCG was 4,080mIU/mL. After 
taking informed written consent, single dose injection 
methotrexate 50 mg intramuscular was given to the 
patient. Alternate day Complete Blood Count(CBC), 
Kidney Function Test (KFT), Liver Function Test (LFT) 
was done. The patient was followed up regularly with 
clinical, laboratory and ultrasonography investigations. 
On Day 3, repeat beta HCG was 1,430mIU/mL (Table 1).

Review USG with color Doppler was done on day 6 
which showed reduced placental perfusion and gradual 
signs of detachment in the affected area. Patient and 
relatives were explained the risk of bleeding, sepsis 
and spontaneous expulsion and was given option for 
dilatation and curettage with due risk. After the consent 
of patient and relatives, under USG guidance piecemeal 
removal of placenta was done. Complete removal of 
placenta with no active bleeding was ensured on USG. 
Patient was monitored for post operatively for any 
complications. As post-operative, patient was stable 
without any complications, patient was discharge after 
48 hours. Weekly follow ups were advised. Serum beta 
HCG was repeated at 4 weeks (<5 mIU/mL). The couple 
was counselled and advised to avoid conception for 6 
months.
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Table 1: Lab profile of patient with placenta accreta

Parameter DAY 0 DAY 1 DAY 3 DAY 5 DAY 7 Day 10

bHCG (mIU/ml) 4080 2035 1430 1260 980 910

Hb (gm%) 13 gm 11gm 11 gm 10 gm 10gm 10

Platelets (Lac) 2 1.9 1.8 1.8 1.7 1.6

TLC 8300 9800 11000 9600 8700 8800

Blood Urea 28 26 30 27 28 26

Sr Creatinine 0.8 0.7 0.8 0.8 0.9 0.9

Sr Bilirubin 1.0 0.9 0.8 0.8 0.8 0.8

SGOT 18 20 18 20 20 21

SGPT 24 28 21 22 22 18

Remarks Diagnosis Inj methotrexate 
50 mg IM

USG guided 
removal Discharge

Discussion
Methotrexate has been identified as an adjuvant 

therapy for preservative placenta accreta management(8). 
Tong, et al pioneered the conservative form of systematic 
methotrexate administration(9). The outcome differs 
widely from placenta removal at 7 days to progressive 
resorption in approximately 6 months(10). Methotrexate 
is suspected to function by causing placental necrosis 
and speeding up a more rapid placenta involution. This 
contradicts the assumption that methotrexate operates on 
rapidly dividing cells, as the proliferation of trophoblasts 
does not occur at term. There is no consensus on the 
appropriate dosage, duration, or route of administration. 
In this patient methotrexate was administered in single 
50 mg intramuscular dose and follow-up to ensure 
placental tissue resolution was done with a combination 
of clinical evaluation, ultrasound examination, and 
serum beta HCG assay. USG is useful for assessing 
placental involution and combined with Doppler color 
imaging to assess placental vascularity(9,10, 11).

Conclusion
The case described here shows that in selected 

patients diagnosed with placenta accreta during peri-
partum, even after vaginal birth, conservative expectant 
management with methotrexate is possible. With patients 
closely monitored, conservative management tends to be 
a healthy alternative to extirpative management and is 
a reasonable choice in well-selected, haemodynamically 
stable patients desirous of potential reproductive 
function of adherent placenta.
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Abstract
Marfan syndrome (MFS) is one of the most common inherited disorders of connective tissue. It is an 
autosomal dominant condition with a reported incidence of 1 in 3000 to 5000 individuals. There is a wide 
range of clinical severity associated with MFS with classic ocular, cardiovascular and musculoskeletal 
abnormalities, while some patients demonstrate significant involvement of the lung, skin and central nervous 
system. A 11 years old female child came to the ophthalmology OPD with chief complaints of diminution of 
vision in both eyes, more in right eye since last 2 months. Patient also complains of pain in right eye since 
last 3 days. On examination patient had a tall stature, arachnodactyly with positive wrist and thumb signs, 
right eye had superotemporal subluxation of lens,the left eye had temporal subluxation with iridodonesis on 
autorefractometer patient was having high myopic reading

Keywords: Marfan syndrome, Connective tissue disorder, radiological and vascular abnormality, case 
report.

Introduction
Marfan syndrome is an autosomal dominant systemic 

disorder of connective tissue1,2. Children affected by the 
Marfan syndrome carry a mutation in one of their two 
copies of the gene that encodes the connective tissue 
protein fibrillin-1 (FBN 1).3 It mostly affects skeleton, 
lungs, eyes, heart, and the aorta4. Affected individuals 
often are tall and slender, have arachnodactyly, scoliosis, 
and either a pectus excavatum, pectus carinatum, or 
ectopia lentis in eyes5. The incidence of mitral prolapse 
in such patients is essentially equal in children and adults 
of the same sex 6

Worldwide, the incidence of Marfan syndrome is 
approximately 7–17/100,000. The incidence of aortic 
dilatation and mitral prolapse in patients with Marfan’s 
syndrome was essentially equal in children and adults of 
the same sex.

Material And Method
A 11 years old female child came to ophthalmology 

OPD with chief complaints of diminution of vision in 

both eyes since 2 months. Patient also complains of pain 
in right eye since 3 days.

History of glare present in both eyes.

No history of

• Trauma

• Floaters

• Flashes of light

• Diplopia

Family history: No known family members with 
Marfan Syndrome.

On general examination

• Blood pressure: 110/80 mmHg

• Stature: tall

On neurological examination patient was fully alert 
and orientedand had fluent speech. There were no signs 
of meningeal irritation.

• All cranial nerve examination was normal.

• High arched palate +

DOI Number: 10.37506/ijfmt.v14i4.12608
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Ophthalmic Examination:

Right Eye Left Eye

Vision CF 1M-No improvement 6/60p-no improvement

conjunctiva Normal Normal

Cornea Bright Bright

Anterior chamber Deep Deep

Iris Normal colour pattern Normal colour pattern

Pupil
Normal size reacting to light
No anisocoria and no relative afferent 
pupillary defect

Normal size reacting to light
No anisocoria and no relative afferent 
pupillary defect

lens Supero temporal subluxation of lens Temporal sublaxation +

Extraocular movements Free and full in all gazes of direction Free and full in all gazes of direction

Fundus examination Normal Normal

Intra-ocular pressure
(GAT)

18 20

Pic showing superotemporal sublaxation of lens in right eye

Pic 2. showing high arched palate .
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Pic 3 . showing dysmorphic fascial features and also 
temporal sublaxation of lens in left eye

Plan of Management:

• Lens extraction for ectopia lentis with Contact lens 
or IOL (anterior chamber, sutured to sclera/iris)

• Regular screen for myopia, amblyopia, strabismus, 
keratoconus, and glaucoma

• Chest x-ray and 2D- ECHO advised

Discussion
Marfan syndrome is a autosomal dominant genetic 

condition that causes weakening of connective tissue in 
the cardiovascular, musculoskeletal and ocular systems. 
The major ocular abnormality in Marfan syndrome is 
ectopia lentis (lens subluxation or dislocation). While 
relatively little is known about the exact mechanism of 
this ocular pathology in Marfan syndrome, a number of 
theories have been suggested.

Al (1995) noticed that while fibrillin is located on 
the surface superior to the capsule and on the ciliary 
epithelial surface when zonules are attached to normal 
eyes, Marfan patients lack such position and have 
irregular ciliary processes with missing or extremely 
disorganized zonules. This pathology was found to be 
positively correlated with lens subluxation.

Clinically, ectopia lentis is bilateral in 60-87% of 
Marfan patients and is stable from childhood. Symptoms 
consist of blurring of vision, diplopia, and pain. On 
examination, patients show refractive instability with 
myopia and astigmatism, iridodonesis, phacodinesis, 
and a recessed angle. The most common direction 
of dislocation on examination is superotemporal. In 
addition, there may be secondary complications from 

lens movement such as phacolytic uveitis from posterior 
subluxation of the lens to the vitreous. Retinal tears and 
detachments are also quite common in patients with 
Marfan syndrome.

Other ocular manifestations of Marfan syndrome 
include flattened cornea (causing astigmatism), 
keratoconus, increased globe length (causing myopia), 
iris coloboma, cataracts, glaucoma, strabismus, 
amblyopia, and vascular malformations. Central to each 
of these findings is the ubiquitous abnormality of fibrillin 
in the ocular connective tissue of the Marfan patient.

The systemic manifestations of Marfan syndrome 
are well-studied, the most obvious of which are the 
musculoskeletal abnormalities. Again, the common 
thread in the variety of Marfan phenotypes is the 
weakness or incompetence of the connective tissues 
due to defects in fibrillin. The Marfan patient is often 
very tall with long, flexible extremities and marked 
scoliosis. They exhibit arachnodactyly (spider fingers) 
with the ability to dramatically encircle the wrist 
(Walker-Murdoch sign). In addition, they often have 
pectus excavatum, a high-arched palate, and facial 
abnormalities. The cardiovascular findings range from 
mild mitral valve prolapse to severe aortic aneurysm or 
dissection; the severe cardiovascular complications are 
the primary causes of mortality among Marfan patients. 
Pulmonary diseases include apical blebs or spontaneous 
pneumothorax. Articles on few other rare syndromes7-9 

are available.
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Abstract
Obstacles of transfusion of blood are uncommon but can endanger the health. Anaphylactic reactions 
associated with the blood transfusion (BT) of PRC blood components presents as bradycardia followed by 
tachycardia and urticaria within 15 minutes of transfusion. In suchcases, clinicians should strictly monitor 
the patient’s condition at least while the patient receives blood transfusion.

Here we are reporting a case of 28 year old pregnant female presented with Iron deficiency anemia (IDA), a 
LSCS (caesarean section) delivery was performed and blood was transfused, who was affected by an acute 
anaphylactic reaction following red cell transfusion. This case highpoints the need to examine potential risk 
of transfusion of the blood component against the alleged advantage.
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Introduction
Anaphylactic transfusion reactions are unusual 

complications accompanying blood transfusions.1 
Knowledge with reference to a variety of better prognosis 
can be provided by the clinical characteristics of acute 
and delays in transfusion reactions that allow severe 
reactions to be evaluated in time. 2 The intravenous 
administration of the blood components complement 
or accompanies these reactions. The severity varies, 
depending on blood transfusion, form of treatment, and 

general health of the person, from mild (temperature 
and chills) to severe (acute kidney failure or complete 
vascular collapse and death).3

Types of transfusion reactions:4

Non Hemolytic:

• Bacterial infection

• Febrile non-hemolytic transfusion reaction

• Allergic reaction

• Anaphylactic reaction

• Transfusion-related acute lung injury

• Transfusion-associated circulatory overload

Hemolytic:

• ABO incompatibility (immediate intravascular red 
celldestruction)

• Other red cell incompatibility e.g. Rhesus, Kell 
(extravascular red cell destruction)5

DOI Number: 10.37506/ijfmt.v14i4.12609
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The incidence of anti-IgA mediated anaphylactic 
transfusion reactions is extremely low. As, in 2015, 
about 86 out of 2,5 million blood transfusions occurred 
per year in the UK in acute and extreme anaphylactic 
or hypotensive transfusion reactions (excluding 
hemolytic reactions and transfusion-related lung 
injury)6. Sensitization of IgA-deficient patients by 
IgA exposure and subsequent reactions to anti-IgA-
mediated anaphylaxis are the expected mechanism for 
anaphylaxis.5

Our patient as per past history has never received 
blood transfusion, and also had provided all care to 
expose him to IgA, for example Immunoglobulin or 
immunoglobulin intravenous tetanus. There are also anti-
IgA antibodies. of the 39 blood donors with detectable 
anti-IgA antibodies only 9 naturally, in one study, had 
history of Transfusion or pregnancy.7 IgA red cells or 
platelets deficient donors not regularly are available. 
Pre-to issue red cell and platelets may be washed to 
reduce the plasma in the blood component of the donor.5

Urticarial reaction: The manifestation of urticaria 
throughout and right away after blood component 
transfusion, is seen approximately in 1% of the recipients. 
Generally, a slight reaction is harmless. In conjunction 
with others like fever, may be suggestive of evaluation 
for a hemolytic reaction.8

In such cases of mild urticarial reaction blood 
specimens should not be submitted after transfusion.

One can reinitiate the blood transfusion.9

Case Report: Authors report a case of 28-year-
old pregnant female patient second gravida (G2P1L1) 
with IDA and history of amenorrhea since 9 months 
was admitted in the OBS GYN maternity ward I/V/O 
previousscar in labor. Her family history was not 
significant. She had blood pressure (112/68) and anemia 
(hemoglobin-7.2g/dl), Spo2- 99%, respiratory rate 20/
min.

In the Summary of anemia, the patient had to be 
admitted in ward and posted for lower segment cesarean 
section (LSCS) on 20th April, and blood transfusion 
of PRC blood components was planned to be given. 
On the same day whilein OT, while the patient was 
anaesthetized, she started developing blood transfusion 
reaction after 10 minutes i.e. approx. 30ml of blood 
transfusion after attaching the blood bag.

Following clinical signs of BT reaction wereas noted:

• Bradycardia followed by tachycardia

• Blood pressure (BP) 170/110 mmHg,

• Pulse rate 58/min,

• Respiratory rate 18/min, and

• Body temperature 98°F,

• SPO2 86 %

• Urticaria

• B/L crepts.

The transfusion was stopped and a quick 
respiratory, and circular assessment was carried out. The 
patient’s details were verified against blood bag and no 
inconsistency were found. The IV saline, hydrocortisone 
100 mg and Inj. Avil (1amp) i. v. was administered 
immediately

A diagnosis anaphylactic reactions to blood 
transfusion was made.

Rapid onset of pain or swelling of the lip or throat or 
hives indicates anaphylactic reactions5.

Parameters of the laboratory:

The laboratory features at the time of admission 
were as follows:

RBS -140mg/dl; Fasting blood sugar- 90mg/
dl; RBC- 3.17, Hb- 7.2gm %, WBC- 11400/ cu.mm, 
Platelet-1.07 lac/cu.mm, MCV- 68, MCHC 33.6%, 
sickling negative.

Treatment: She was treated with 100 mg injection 
hydrocortisone and Avil 1ampule I.V in single doses in 
stat. Rashes subsided over 4 hours. Later on Tab Atrax 
25mg BD and tab Allegra 120mg BD were given for 
3 days. Patient recovered and was discharged. Other 
drugs given in this period were Cap Becasule 1 OD, Cap 
Autrin 1 OD and Tab Albendazole 400mg. Other drugs 
for her anaemia were continued.

For acute transfusion reaction the patient was 
examined. Normal experiments were conducted, 
including total blood count, renal and liver function tests 
and hemolysis tests. As the fever persisted, the unit was 
returned for repeated reliability checks to the laboratory 
and the patient was screened for red cell antibodies. The 
unit was sent to cultivate bacteria.
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The call manager for the blood transfusion service 
was contacted. The transfusion reaction was documented 
in the Haemovigilance Monitoring System for serious 
hazards of transfusion (SHOT).

No serological incompatibility between the patient 
and the donor red cells was verified by repeated 
compatibility checking. It was a negative repetition 
screening. Culture did not produce any bacterial growth.

Discussion
In an emergency that threatens life, if the risk of 

delaying in the waiting for washed cells outweighs 
the need for an urgent transfusion, then standard cells 
should be used. The incidence of transfusion reaction, 
as discussed above, is extremely low.5 Any transfusion 
must be conducted in an environment where staff have 
been trained and access to adrenaline10,11 in anaphylaxis 
management.

The transfusion with standard components should 
be given to patients with IgA deficiency who never 
had previously received transfusions or who received 
standard blood components without reaction. 12

Points to Learn:

• Early treatment is separate from clinical test findings 
for an immediate transfusion reaction.

• Anaphylactic transfusion reaction control requires 
timely assistance and IM adrenaline steps.

• The degree of IgA should be assessed in patients 
with anaphylactic transfusion reactions.

• Blood is typically really healthy to transfuse. There 
has been a chance of serious harm

(Even by extreme transfusion or infection) 1 
in 15,000 and death chance 100,000 in the United 
Kingdom4.

• Annual transfusion in the UK reaches 2.5 million 
units of blood drug.

The risk minimization includes checking the 
transfusion indication for each patient.

It is the combined liability of the blood transfusion 
advisor and their clinical complement to create 
awareness about safe transfusion services so that proper 
haemovigilance system can be achieved providing 
patient care.13

Conclusion
Authors hereby would like to conclude that blood 

transfusion of PRC blood components

bear a slight chance of life-threatening adverse 
reactions if not properly treated. The benefits of the 
components ignore the dangers of anaemia therapy.

Clinician’s must carefully observe the patient’s 
condition at least during the 6 h while the patient 
gets blood transfusion. I.V drugs should be provided 
only when well-trained professionals are available 
with resuscitation facilities to diagnose and treat 
hypersensitivity reactions.

This could be mistrust worthy that a test dosage 
is not sufficient. For signs of adverse events (HSR), 
patients should be closely observed at least 60 minutes 
following each administration.

Patients with documented allergies, extreme atopy, 
or inflammatory systemic diseases (e.g., systemic lupus 
erythematosus, rheumatoid arthritis) should be given 
special precautions.

Products should only be administered, when well 
trained staff to assess and manage hypersensitivity 
reactions, with resuscitation facilities, are available.

A test dose is not appropriate as it may give false 
assurance.
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Abstract
Introduction: Obesity, especially, adolescent obesity is specially a matter of concern and the causes are 
manifold that includes lack of regular exercise, sedentary life style, over consumption of high caloric foods; 
genetic, endocrine and metabolic mechanisms and perinatal and early life factors. Pulmonary function testing 
is the most commonly performed lung function test and are considered to be the initial screening tool for 
pulmonary diseases. Medical students of M.B.B.S. course have a hectic schedule along with inappropriate 
diet and sedentary lifestyle of can cause them to gain weight. Since obesity in these young adults is associated 
with various pulmonary function alterations, it becomes necessary to assess the respiratory functions of 
these medical students.

Aim: To assess the pulmonary functions in obese young adults.

Objectives: To compare the effects of central obesity versus peripheral obesity on pulmonary functions as 
compared to the normal.

Settings: Department of Physiology Jawaharlal Nehru Medical College, Datta Meghe Institute of Medical 
Sciences, Wardha and Department of Medicine, TNMC & BYL Nair Ch. Hospital, Mumbai Central, Mumbai.

Method: After taking informed written consent, anthropometric data was recorded from each participant. 
Obese medical students were divided into central and peripheral obese groups on the basis of waist hip 
ratio and waist circumference. On brief general and clinical examination, pulmonary function tests (FVC, 
FEV1 and FEV1/FVC ratio) of central obese, peripheral obese and healthy subjects were recorded using 
MIR Spirometer with Winspiro-Pro 4.4 software after one practice attempt and report was interpreted. 
Comparison of data among various study groups was done by using Chi square test and one way Analysis of 
Variance (ANOVA) – Tukey’s post hoc test. The level of significance was set at 5%. The P-value ˂0.05 was 
considered as statistically significant.

Interventions: Not applicable.

Results: There was a statistically significant difference of mean values of FVC, FEV1 and FEV1/FVC % 
between normal and peripheral obese groups and between normal and central obese groups and also between 
peripheral obese and central obese groups.

Conclusion: This study shows that young obese adults have lower pulmonary function tests values as 
compared to normal individuals whereas the detrimental effect is more in the central obese than peripheral 
obesity. Hence early identification and initiation of preventive measures to prevent the deterioration of lung 
functions in susceptible young adults is crucial.

Keywords: Medical students, central obese, peripheral obese, pulmonary function test, young adults.

Introduction
Obesity is a medical condition in which excess body 

fat accumulates to the extent that it may have an adverse 

effect on the health leading to reduced life expectancy 
and increased health problems. Adolescent obesity is 
specially a matter of concern and the causes are manifold 
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that includes lack of regular exercise, sedentary life 
style, over consumption of high caloric foods; genetic, 
endocrine and metabolic mechanisms and perinatal and 
early life factors.1,2 Co-morbidities of adolescent obesity 
encompass both short and long term health concerns and 
can cause various deleterious effects on the respiratory 
function.3 Pulmonary function testing is a method 
of assessing lung function by measuring the volume 
of air that the subject is able to expire from the lungs 
after a maximal inspiration. It is the most commonly 
performed lung function test and are considered to be 
the initial screening tool for pulmonary diseases. The 
test can be performed at the bedside, in a physician’s 
office or in the pulmonary laboratories. Students of 
M.B.B.S. course have a hectic schedule consisting of 
lectures, practicals and examinations due to which they 
get less time for exercise. Moreover inappropriate diet 
and sedentary lifestyle of medical students can cause 
them to gain weight. Since obesity is associated with 
various pulmonary alterations, it becomes necessary to 
assess the respiratory functions of these obese young 
adults. The current study looks into the association of 
pulmonary function tests with body fat distribution in 
normal weight and obese students in the age group of 
18-25 years.

Aim: To assess the pulmonary functions in obese 
young adults.

Objectives: To compare the effects of central obesity 
versus peripheral obesity on pulmonary functions as 
compared to the normal.

Materials and method: The study was conducted 
in the Department of Physiology in collaboration with 
Department of medicine in a tertiary care hospital in 
city of Mumbai. The Ethics Committee of the hospital 
and institution approved the protocol employed for the 
study. All tests are standardized and have been used in 
medicine department of institute for assessing pulmonary 
functions in patients.

80 Male and Female medical students having age 
between 18 and 25 years and BMI between 25 and 29.9 
kg/m2 as per Asian standards were included in study 
group. (4) 40 physically healthy male and female medical 
students, without any symptoms, having age between 
18 and 25 years and BMI between 18.5 and 24.9 kg/m2 

as per Asian standards were included in control group. 
4 Medical students of age less than 18 years & greater 
than 25 years, with BMI less than 18.5 & more than 29.9 

Kg/m2, with acute or chronic respiratory diseases taking 
treatment for the same, having other comorbidities, 
pregnant females, were excluded from the study after 
a detailed history and a detailed physical examination 
of the subjects to exclude the respiratory diseases. 
Weighing machine, stadiometer, non-elastic measuring 
tape, Lloyds hand held body composition monitor, MIR 
Spirometer with Winspiro-Pro 4.4 software. (P.F.T. 
machine) 5, nose clip and disposable mouthpiece were 
used for the data collection.

All cases and controls were selected according to the 
inclusion and exclusion criteria. Subjects were instructed 
to not to have food or drinks 2 hours prior to the test, not 
to smoke before coming for pulmonary function tests 
(PFT) examination. Subjects were instructed to have 
sufficient hydration and light meal in the previous night 
and Light breakfast in the morning and also to report 
acute respiratory episodes

On arriving, Cases and controls were explained 
in detail about the procedure to be performed in their 
vernacular language to their satisfaction. A brief 
explanation regarding the purpose of study and the 
tests to be performed was given to the subjects. The 
subjects were registered and their information recorded. 
Written informed consent was obtained. Anthropometric 
measurements like body weight, height, waist 
circumference, hip circumference, body mass index, 
waist-to-hip ratio, total Body fat percentage were taken.

The subjects were divided into normal non obese 
subjects (control) and obese subjects (cases) based on 
body mass index (BMI) values.4,6. Subjects having 
BMI between 18.5 to 23 Kg/m2 were normal subjects 
(control) and 25 and 29.9 kg/m2 were obese subjects 
(cases). The subjects who fell under obese category 
were divided into central obese and peripheral obese 
using waist circumference and waist to hip ratio (WHR). 
Females with waist circumference ≥80 cm and WHR 
≥ 0.8 were centrally obese subjects and those with 
waist circumference ≤ 80 cm and WHR ≤ 0.8 were 
peripherally obese. Males with waist circumference ≥ 
90 cm and WHR ≥ 0.95 were centrally obese subjects 
and those with waist circumference ≤ 90 cm and WHR ≤ 
0.95 were peripherally obese.7,8,9

Pulmonary function tests were performed with 
subject in sitting position with legs uncrossed. A nose 
clip was put on his/her nose. The subject was asked to 
perform tidal breathing through mouth and after that 
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to execute forceful expiration as fast as possible at the 
end of a deep, full expiration. One practice attempt was 
given.10

Forced vital capacity (FVC), Forced expiratory 
volume at the first second (FEV1) and FEV1 / FVC 
ratio were assessed in cases and controls, calculated and 
analyzed on MIR Spirometer with Winspiro-Pro 4.4 
software. MIR Spirometer was calibrated every morning.

Statistical analysis: The data entry was done 
in Microsoft – EXCEL programme and the results 
were tabulated and statistically analyzed by Statistical 
Package for the Social Sciences (SPSS) version 20.0 
software. Descriptive statistic (mean and standard 
deviation) was used for numerical data. Comparison of 
data among various study groups was done by using Chi 
square test and one way Analysis of Variance (ANOVA) 
– Tukey’s post hoc test. The level of significance was set 
at 5%. The P-value ˂0.05 was considered as statistically 
significant.

Results
The percentage distribution of males and females 

in the study and control group was statistically non-
significant and hence we concluded that the three groups 
were comparable. (Table No. 1)

On applying ANOVA – Tukey’s Post-hoc test, the 
groups it was observed that the mean values of Age 
were statistically not significant and hence the groups 
are comparable. (Table No. 2).

But It was observed that there was a statistically 
significant difference of mean values of BMI between 
groups were statistically insignificant, thus indicating 
proper selection of the groups. (Table No.3)

On applying ANOVA - Post-hoc Tukey test to 
groups it was observed that there was a statistically 
significant difference of mean values of FVC between 
normal and peripheral obese groups (P value - 1.926E-
03) and between normal and central obese (P value 
- 1.876E-08) and also between peripheral obese and 
central obese (P value - 0.0146).Thus groups were 
statistically significant. (Table No. 4)

It was observed that there was a statistically 
significant difference of mean values of FEV1 between 
normal and peripheral obese central obese (P value - 
7.201E-08) and between normal and central obese (P 
value - 5.100E-09) and also between peripheral obese 
and central obese (P value - 0.0014) were statistically 
significant. (Table No.5)

Also It was observed that there was a statistically 
significant difference of mean values of FEV1/FVC % 
between normal and peripheral obese (P value - 4.619E-
04) and between normal and central obese (P value 
- 5.100E-09) and also between peripheral obese and 
central obese (P value - 5.1003E-09) were statistically 
significant. (Table No. 6).

Table 1 - Distribution of study groups as per sex

Sex
Group

Total
Normal Central Obese Peripheral Obese

Females
Count 20 20 20 60

Percent 50.0% 50.0% 50.0% 50.0%

Males
Count 20 20 20 60

Percent 50.0% 50.0% 50.0% 50.0%

Total
Count 40 40 40 120

Percent 100.0% 100.0% 100.0% 100.0%

Chi Square Test P value Association

Pearson Chi-Square test. 1.000 Not significant
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Table 2 - Comparison of Age (Years).

Parameter Normal Central Obese Statistical Parameters

Age (Years)

Mean SD Median Mean SD Median P- value Significance

20.63 1.444 20.0 20.55 1.449 20.00 0.971 Not significant

Normal Peripheral Obese Statistical Parameters

Mean SD Median Mean SD Median P- value Significance

20.63 1.444 20.0 20.98 1.459 21.0 0.529 Not Significant

Central Obese Peripheral Obese Statistical Parameters

Mean SD Median Mean SD Median P- value Significance

20.55 1.449 20.00 20.98 1.459 21.0 0.3924 Not Significant

Table 3 - Comparison of BMI (Kg/m2)

Parameter Normal Central Obese Statistical Parameters

BMI (Kg/M2)

Mean SD Median Mean SD Median P- value Significance

20.72 1.768 20.0 26.55 1.339 26.00 5.100E-09 Significant

Normal Peripheral Obese Statistical Parameters

Mean SD Median Mean SD Median P- value Significance

20.72 1.768 20.0 26.95 1.131 27.0 5.1003E-09 Significant

Central Obese Peripheral Obese Statistical Parameters

Mean SD Median Mean SD Median P- value Significance

26.55 1.339 26.00 26.95 1.131 27.0 0.4296 Not Significant

Table 4 - Comparison of FVC (Litres)

Parameter Normal Central Obese Statistical Parameters

FVC (Litres)

Mean SD Median Mean SD Median P- value Significance

3.08 0.572 3.00 2.35 0.483 2.00 1.876E-08 Significant

Normal Peripheral Obese Statistical Parameters

Mean SD Median Mean SD Median P- value Significance

3.08 0.572 3.00 2.68 0.474 3.0 1.926E-03 Significant

Central Obese Peripheral Obese Statistical Parameters

Mean SD Median Mean SD Median P- value Significance

2.68 0.474 3.0 2.35 0.483 2.00 0.0146 Significant

Table 5 - Comparison of FEV1 (Litres)

Parameter Normal Central Obese Statistical Parameters

FEV1 (Litres)

Mean SD Median Mean SD Median P- value Significance

3.00 0.641 3.00 2.00 0.000 2.00 5.100E-09 Significant

Normal Peripheral Obese Statistical Parameters

Mean SD Median Mean SD Median P- value Significance

3.00 0.641 3.00 2.38 0.490 2.0 7.201E-08 Significant

Central Obese Peripheral Obese Statistical Parameters

Mean SD Median Mean SD Median P- value Significance

2.38 0.490 2.0 2.00 0.000 2.00 0.0014 Significant
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Table 6 - Comparison of FEV1/FVC (Percentage)

Parameter Normal Central Obese Statistical Parameters

FEV1/FVC 
Percentage

Mean SD Median Mean SD Median P- value Significance

95.75 4.081 96.0 83.05 3.809 84.0 5.100E-09 Significant

Normal Peripheral Obese Statistical Parameters

Mean SD Median Mean SD Median P- value Significance

95.75 4.081 96.0 92.63 2.696 93.0 4.619E-04 Significant

Central Obese Peripheral Obese Statistical Parameters

Mean SD Median Mean SD Median P- value Significance

92.63 2.696 93.0 83.05 3.809 84.0 5.1003E-09 Significant

Discussion
The fat content of the human body exhibits the 

most striking variations in the state of nutrition varying 
along the emaciation-obesity continuum than perhaps 
any other body constituents. This study sheds light on 
the effect of pattern of fat distribution (depending on 
WC and WHR) on some pulmonary functions in obese 
young adults.

A. Effect of central obesity on FVC FEV1 and 
FEV1/FVC ratio: Following mechanisms can be 
responsible for the decrease in FVC FEV1 and 
FEV1/FVC ratio seen in central obesity.

 1.  Physical compression of lungs and alveoli due 
to fat deposition in mediastinum, around the 
heart, pleural space and above the diaphragm.

 2.  Fat deposition in the abdomen raises the 
diaphragm due to increased intra-abdominal 
pressure and reduces the functional residual 
capacity.

 3.  Thoracic kyphosis and lumbar hyperlordosis in 
central obesity reduces chest wall compliance.

 4.  Airway inflammation and reduced lung volume 
by lateral compression causing the narrowing of 
the airway increasing the respiratory resistance. 
Closure of the dependent airway may result in 
small areas of atelectasis ultimately leads to 
decreased lung compliance.

 5.  Excessive mechanical load of deposited fat in 
the respiratory and non-respiratory muscles 
imposes great burden on inspiratory muscles 
and overstretching of the diaphragm and 
decreased skeletal muscle glycogen synthesis 

results in the decreased isokinetic respiratory 
muscle strength and endurance.

 6.  Increased blood flow due to increased metabolic 
demands by the muscles and the lungs results 
in increased pulmonary blood pressure. This 
leads to decreased lung volume and airway 
inflammation thereby narrowing the airway. 
Also airway caliber of these obese persons is 
reduced possibly by remodeling of the airway. 
These together probably result in reduction in 
FVC, FEV1and FEV1/FVC ratio in central 
obese individuals.

B. Effect of peripheral obesity on FVC FEV1 and 
FEV1/FVC ratio:

 1.  Interleukin 6 act as myokine in muscle and 
released in response to increased cost of 
breathing in obese person. Interleukin 8 is 
produced by airway smooth muscle cells. It 
induces chemotaxis for neutrophils and other 
granulocytes. It increases the oxidative stress 
and inflammatory and autoimmune processes 
affecting the lung functions.

 2.  TNF α induces inflammation and proteolysis. 
This results in decreased strength of smooth 
muscles and decreased elasticity of airway 
and, in turn, increased airway resistance and 
impaired lung functions.

 3.  Adiponectin, an anti-inflammatory substance, is 
exclusively secreted from adipose tissue in the 
bloodstream. A decreased level of adiponectin 
results in adipose tissue formation thereby 
increasing the secretion of pro-inflammatory 
substances.
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 4.  Also adipokines, either directly or indirectly, 
adipokines affect inflammation of small airway 
resulting in premature closure of the inflamed 
and edematous small airways and result in 
reduction in FVC, FEV1and FEV1/FVC ratio 
in peripheral obese subjects.

Studies are available on Metabolic healthy Obesity, 
Pulmonary Artery Hypertension in young adults and 
related problems among medical students.

Conclusions
This study shows that young obese adults have lower 

pulmonary function tests values as compared to normal 
individuals whereas the detrimental effect is more in 
the central obese than peripheral obesity. Hence early 
identification of the subjects who are at risk and the risk 
factors leading to excessive weight gain is important to 
initiate preventive measures to prevent the deterioration 
of lung functions in susceptible young adults. Further 
studies are needed in this regards.
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Abstract
Background: Stress is defined as the physiological and psychological state which could overburden an 
individual’s ability to appropriately respond to it. In India,the corona virus pandemic had created a sudden 
closure of educational institute which leads to shift of conventional classes to virtual classes because of 
which the medical students were in a stage of dilemma. The present study aimed to assess perceived stress 
during the COVID 19 lockdown, among the medical students.

Aim and Objectives: To assess the perceived stress of medical students in regard to corona pandemic 
lockdown.

Materials and Method: A cross-sectional online survey study was done on 300 medical students whose 
perceived stress were assessed using an online questionnaire. The stress test was done with the help of 
Perceived Stress Scale (PSS) which has got 14 items.

Results: In 300 medical students (151- boys and 149 girls), the mean perceived stress score was observed as 
27.60. In boys the PSS score was found to be 27.85 and in girls it was 27.52. When the score were compared 
with the mean validated score the students were having moderate amount of stress (p value < 0.05).

Conclusion: The present study concluded that the medical students perceived the moderate level of stress. 
The study thus concludes that lockdown has affected the psychological well being of medical students.

Keywords: COVID 19, lockdown, Perceived Stress Scale, Medical Students.

Introduction
Stress is considered as a structured series of 

physiological, neuro-hormonal and psychological 
response to situations that threatens or challenges us and 
that require some kind of adjustment. Stress primarily 
signifies condition of disturbed normal functioning due 
to imbalance between individual’s interactions with the 
environment. Stress is an adaptive response to noxious 
stimulus causing disturbance in normal functioning.1

Corona virus pandemic lead to the global lockdown 
and all activities were forced to close. Normal daily 
routine was disturbed with many of people was forced 
to stay in the house. Meeting with friends, dining out, 

worshiping and other daily routines were nearly halted as 
nations took drastic steps to try to stop the corona virus 
pandemic. All educational Institutes and Universities 
were closed and students were sent to their respective 
hometowns during lockdown period. The whole country 
was staying indoors and hoping that corona pandemic 
will slow down. During this lockdown period which 
continued for more than 100 days many people suffered 
from psychological disturbances. These psychological 
disturbances may be due to academic problem, lack of 
adjustment to stay indoors for long period, financial 
insecurity, job problems, family problems, future 
planning problems etc.

Medical education which starts with rigorous 
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competitiveness in selection process is very stressful 
affair. Also the medical course is of long duration and 
syllabus is vast so this makes students more vulnerable 
for higher level of stress. Delay in learning process, 
lack of conceptual knowledge and hands on training 
due to lockdown gives stress to the medical students 
because of uncertainty of their future. The COVID-19 
pandemic has affected mental health of individual due to 
many reasons like economic loss, confusion, emotional 
isolation, school/work closure, insecurity, etc. Because 
of this people are more prone to emotional disturbances 
& psychological instability like stress, irritability, 
frustration which leads to psychiatric disorders like 
behavioural changes, anxiety depression and trauma 
related disorders. 2,3,4

We conducted the study using Perceived Stress 
Scale (PSS) questionnaire which is associated with 
direct changes to both physiologic and psychological 
processes.5 The PSS is the most widely used psychological 
instrument for measuring the perception of stress. It is a 
measure of the degree to which situations in one’s life 
are appraised as stressful. The scale includes a number of 
direct queries about current levels of experienced stress.

The aim of this study was to see the Perceive 
Stress scale (PSS) score in medical students during the 
lockdown period of Covid-19 pandemic. This study 
would help to evaluate the amount of stress perceived by 
the medical students during lockdown.

Material and Method
The cross sectional study was performed on 

randomly selected 300 medical students (N= 151 boys 
and N= 149 girls) with age group of 18- 25 years studying 
in Datta Meghe Institute of Medical Sciences (DMIMS) 
Sawangi (M), Wardha. The study was conducted during 

the COVID -19 pandemic lockdown period in April and 
May 2020. All the students gave consent for the study 
and they were provided with PSS questionnaire which 
contains 14 items (questions). The questionnaire was 
made available online in English and Hindi language. PSS 
is associated with direct changes to both physiologic and 
psychological processes. This scale helps to measure the 
perception of stress by an individual. The scale includes 
a number of different questions about present levels of 
experienced stress. In this scale there are 14 items which 
are easy to understand, and the response alternatives are 
simple to understand. The questions ask about feelings 
and thoughts during the last month. Out of the 14 items, 
7 items (item number on PSS as 1,2,3,8,11, 12,14,15) 
are neutrally stated questions which indicate that if the 
stress score is more then more is the stress perceived by 
the subject .Remaining 7 questions (item number on PSS 
as 4, 5,6,7, 9,10 & 13) are positively stated questions 
means scores get reversed i.e. more is score; less is the 
severity of stress perceived. 5 Average score all 14 items 
of 300 subjects were calculated. Statistical analysis was 
done by descriptive statistics.

Results
A total of 300 medical students (Boys – 151, Girls 

– 149 students) included in the study and had completed 
the whole PSS questionnaire. Table no 1 gives gender 
wise and overall average PSS score findings. The mean 
perceived stress score among the students was 27.60 
± 8.13 (Mean ± Standard deviation) . When the data 
is compared with the validated data of PSS- 14 scale 
which suggest average score of 19.62 showed significant 
difference (p < 0.0001) between the gender wise and 
average distribution.

Table no 2 shows average score of 300 students for 
each item.

Table No. 1: Total and Gender wise average PSS score

Gender wise distribution Mean PSS score ± standard deviation (SD) t test

Boys (n- 151) 27.85 ± 8.32

p value < 0.0001Girls (n- 149) 27.52 ± 8

Total (n - 300) 27.6 ± 8.13
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Table No. 2: Average score for each item of PSS

Item number as per Perceived 
Stress Scale (PSS) having neutrally 

stated questions

Average score of each 
item (n-300)

Item number as per Perceived 
Stress Scale (PSS) having positively 

stated questions

Average score of each 
item (n-300)

1 2 4* 1.9

2 1.8 5* 2

3 2 6* 2.4

8 1.9 7* 1.7

11 2.1 9* 1.9

12 2 10* 1.6

14 2 13* 2.3

Discussion
In this study we assessed perceived stress on medical 

students during covid-19 lockdown period. Pandemic 
which is a health emergencies can have psychological 
impact on college students such as stress, anxiety etc. 
The PSS is stress assessment instrument. The scale is 
useful to understand how different situations affect 
our feelings and our perceived stress. The questions in 
the scale ask about your thoughts & feeling in the last 
month5.

The corona disease has high transmission rate and 
has dangerous effect on health. To prevent this spread 
of infection Government authorities undertook various 
norms of lockdown which included social distancing, no 
mob gatherings, no classroom teachings.6 The lockdown 
leads to changes in daily routine life which causes stress, 
anxiety and depression among the peoples.7 The news 
headlines, watsapp updates, information from colleagues 
and news reports have also leads to fear and anxiety.8 

Students had been residing at home and teaching has 
been online since then which causes lack of classroom 
environment,assignments which adds to the stress.

In current study it was found that, average 14 item 
PSS scale score is 27.60. The results were compared 
with the previous evaluation of PSS scale in healthy 
populations. From the validation studies, the mean 
score for 14 item PSS scale was 19.62 in healthy 
population.9,10 The average score of the PSS and 
gender wise distribution showed significant difference 
(P< 0.0001) when compared with the validated score 
which suggest the moderate amount of stress in medical 
students. However, when average PSS score of boys and 
girls were compared there was no significant difference 
in stress between the two.

Similar findings were found in the other study 
conducted by Qiu et al., which showed that there 
was significant psychological distress due to COVID 
19 pandemic using a novel Career and Personal 
Development Institute scoring.11 Senturk et al (2018) in 
Turkey determined in a descriptive study done on the 
nursing students that the level of stress faced by them was 
above moderate level.12 Sheroun D et al study indicates 
moderate level of perceived stress with mean perceived 
stress score of the students nurses being 21.88.13 So 
the present study highlights that the moderate level of 
stress is experienced by the medical students due to this 
pandemic during lockdown period.

Conclusion
This study concluded that the moderate amount 

of stress is experienced by the medical students in 
lockdown period and that it can be reduced by providing 
mental support, counseling & assurance to perform 
better in their academics.
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Abstract
Ectopic pregnancy is a condition where the fertilized oocyte gets implanted outside the uterus. Tubal ectopic 
pregnancy accounts for 95 % of the ectopic gestation. Remaining 5 % involves the ovaries, cervix, cornua, 
abdominal and scar site pregnancies. Spontaneous ectopic pregnancy occurs when there is no prior infertility 
treatment taken. Bilateral spontaneous tubal ectopic pregnancy is a rare form of ectopic gestation. Hereby 
I would discuss a case of spontaneous bilateral ectopic pregnancy and its outcome. Case: A 35 years old 
gravid 2 abortion 1 with secondary infertility of 13 yrs came to emergency casualty with complaints of lower 
abdominal pain, spotting per vagina with giddiness and syncopal attack.

Diagnosis: Based on clinical findings of acute anaemia due to internal blood loss and free fluid in the 
lower abdomen with fullness on forniceal palpation and bulky uterus. Trans abdominal ultrasonography was 
confirmatory in diagnosing bilateral adnexal mass with free fluid in pouch of Douglas.

Intervention: Emergency exploratory laparotomy with adequate blood transfusion. Patient recovered 
uneventfully.

Conclusion: Women in reproductive age group with history of amenorrhoea with irregular spotting and acute 
abdominal pain with syncopal attack should be managed vigorously keeping in mind ectopic pregnancy so 
as to have less morbidity and chances of good future pregnancy. Salphingotomy as an alternative method 
should be practiced.

Keywords: Ectopic pregnancy, exploratory laparotomy.

Introduction
Implantation outside the uterus is considered 

ectopic and accounts for 0.5 to 1.5 percent of all first 
trimester pregnancy1. Ectopic pregnancy is a potentially 
fatal emergency condition if early diagnosis is missed2,3. 
Incidence of ectopic pregnancy is about 1 in 725 to 1 
in 1580 ectopic pregnancies and 1 in 2 lac intrauterine 
pregnancies4-8. Around 200 cases of bilateral tubal 
ectopic pregnancy have been reported in the literature 
till date, twin tubal pregnancy with both embryos in 
same tube or with one in each tube has been reported9. 
However, there has been a significant increase in its 
incidence over the past three decades10. Ovulation 

stimulation typically occurs as in artificial reproductive 
methods, pelvic infection and tubal surgery11,12. Few 
cases of preoperative diagnosis of bilateral ectopic 
pregnancy are reported4,13.

Anything that interferes with the passage of the ovum 
through the tube increases the risk of implantation at an 
ectopic site. Common sites for ectopic pregnancies are 
the fallopian tube (approximately 95%), of which 70% 
is ampullary which is the most common site followed 
by isthmus (12%), fimbrial (11%) and interstitial (2%), 
14 with 3% being ovarian in location and the rest (<1%) 
abdominal or cervical, prior cesarrean scar or in the 
cornua. Even bilateral tubal ectopic pregnancies have 
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been reported. Hence, one must always meticulously 
inspect the other tube also.15) Heterotrophic pregnancies 
account for 1/30,000 cases.16. However, 9 of 10,000 
pregnancies are due to ART.17

Abnormal tubal anatomy underlies many cases 
of tubal ectopic pregnancy. Surgery prior to tubal 
pregnancy for fertility restoration or for sterilisation has 
increased the risk to 20 fold.(18). Previous one ectopic 
pregnancy the chances increases 2 to 7 fold18. Prior 
sexually transmitted diseases or other tubal infections, 
which can distort the normal tubal anatomy, can also 
cause ectopic pregnancy. Single episode of salphingitis 
can be followed by ectopic in 9% of women. 19. With 
successive pelvic inflammatory disease the chances of 
ectopic increases as 13% after 1 episode, 35% after 2 
episodes and 75% after 3 episodes.20. Prior recurrent 
abortions increases the risk to 4 times for ectopic 
pregnancy21. Salphingitis isthmica nodosa also increases 
the chances. 22. Congenital fallopian tube anamolies 
secondary to use of diethylstilbestrol also predisposes 
to ectopic pregnancy23. 10 years cumulative incidence 
of acute tubal pregnancy after sterilisation procedure 
is 7.3/100024. Smoking is also associated with increase 
chances of ectopic also the mechanism is unclear25. 
With any form of contraception the chances of ectopic 
decreases as the fertility rate is decreased but the 
contraception failure can increase the risk.

Outcome of ectopic pregnancy includes rupture, 
abortion or pregnancy failure with resolution. If the 
fimbrial end is occluded, tube gets distended with blood 
and forms haematosalphinx. Acute ectopic pregnancies 
are associated with increased beta HCG levels and rapid 
growth, leading to timely diagnosis. They have increased 
risk of rupture.26.

Classical triad of delayed menstruation, pain and 
vaginal bleeding or spotting can be present in majority 
of the cases of ectopic gestation. In rupture, there is 
severe lower abdominal pain, cervical motin tenderness, 
posterior fornix may be filled with blood and a tender 
boggy mass is felt beside uterus.27,28.

In our case, patient reported to hospital for the 
first time with acute rupture. Treatment of an ectopic 
pregnancy depends on its clinical presentation, size 
and beta hcg levels. Serum beta hcg levels and trans 
vaginal sonography allows early diagnosis as a result 
of which the maternal survival rates and conservation 
of the reproductive capacity are improved. Initial Beta 

hcg levels above the discriminatory zone of 1000 – 2000 
uIU/ml with non visualisation of the G sac strongly 
supports ectopic gestation29. Repeat beta hcg should be 
performed after 48 hours to see for doubling.

Single value of srum progesterone level > 25 ng/
ml excludes ectopic pregnancy with sensitivity of 92% 
30. Transvaginal ultrasonography with appearance of 
trilaminar endometrium is diagnostic.31. Bilateral tubes 
with ovaries and extrauterine yolk sac, embryo or fetus 
is diagnostic 32. Other findings include hyperechoic halo 
or tubal ring surrounding anechoic sac33.

Surgical management is done in acute ruptured 
ectopic pregnancy, in haemodynamically unstable 
patient or in those who have failed medical treatment or 
have contraindications to medical treatment. Laproscopy 
is the preferred treatment as it is associated with lower 
cost, less operating time, shorter hospital stay and 
faster recovery. Salphingectomy is the recommended 
treatment, however, salphingostomy can be considered 
for women with one tube who are wishing to preserve 
the fertility.

Methotrexate treatment has also been given by 
few. Management depends on the initial low beta 
hcg levels, small size of sac and absent fetal cardiac 
activity.34,35. After an ectopic pregnancy, there are 
8 – 15 % chances of recurrent ectopic pregnancy with 
single dose methotrexate conferring the lowest risk 
and linear salphingostomy associated with the highest 
risk. 36 Uterine artery embolisation for management 
of interstitial twin ectopic pregnancy has also been 
reported37.

Our patient presented as a case of acute ruptured 
ectopic with haemodynamic instability. This case is 
reported for its rarity and also signifies the need of early 
ultrasound for diagnosing ectopic pregnancy even in low 
risk women.

Case:: A 35 yrs old gravida 2 para 0 live 0 abortion 
1 with previous spontaneous abortion, 13 yrs back of 2 
months with secondary infertility of 13 yrs, no treatment 
taken for conception married for 15 years arrived in the 
institute’s gynecological emergency with two months 
of amenorrhea, excruciating pain abdomen 1 day and 
5-6 episodes of vomiting 1 days. She had not used 
contraception. Her preceding menstrual cycles were 
thirty days regular with 3 days bleeding period. She did 
not follow up in hospital for registration due to COVID 
19 pandemic after she missed her periods and a healthy 
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UPT at home. As stomach pain became debilitating she 
was admitted to hospital. Its past medical and family 
history was not important. Maternal tachycardia (pulse 
128 per minute), hypotension (BP = 90/60 mmHg), 
RR = 20 / min, and pallor were her general condition 
on admission. Her abdomen was tender with healthy 
rebound tenderness and protecting, and absent bowel 
sounds on palpation. Bimanual pelvic examination 
revealed a large cervical excitation uterus with bilateral 
adnexal fullness and tenderness that was more marked 
in the right fornix. A transabdominal ultrasound scan 
showed an empty uterus with a thickened endometrium 
and a right adnexal mass that suggested a good tubal 
pregnancy with a fetal pole and heart activity (figure 
1,2) with a moderate amount of free fluid in the pouch 
of Douglas. Her investigations revealed Hb 8.6 gm%, 
TLC 14,200, DLC N88 L12, platelets 2.2 Lac, PT, 
PTTK normal, blood urea 18, creatinine 0.6, Na 138, 
and K 3.7. After taking high risk consent and explaining 
the probability of salphingectomy and guarded 
future pregnancy prognosis, she was resuscitated and 

taken up in emergency for exploratory laparotomy . 
Preoperatively 1.5 litres of hemoperitoneum was drained. 
There was a ruptured right sided ampullary ectopic 
pregnancy ~5 *3 cm; left tube revealed multiseptated 
organized hematoma seen in ampullary region with 
left fimbrial stenosis. Uterus and bilateral ovaries were 
normal. Pouch of douglas had flimsy adhesions which 
suggested pelvic inflammatory disease which could be 
a reason for ectopic pregnancy to occur. A bilateral 
salpingectomy was hence performed as left sided 
upruptured mass could not be milked out from the tube 
due to fimbrial stenosis as we wanted to save one tube 
due to nulliparity of the patient, after informing patient’s 
husband regarding requirement of in vitro fertilization 
for future child bearing. Two units of packed red blood 
cells were transfused to her intraoperatively. She had an 
unremarkable postoperative rehabilitation and on the 
fifth day of postoperative discharge. Histopathological 
examination in both tubes showing chorionic villi and 
trophoblasts confirmed the diagnosis of bilateral tubal 
ectopic pregnancy with evidence of rupture on the right.

 
Figure 1&2: A transabdominal ultrasound scan showing an empty uterus with a thickened endometrium 

and a right adnexal mass

Discussion
Ectopic means “out of place”. In an ectopic 

pregnancy, fertilized egg has implanted outside the 
uterus. Tubal pregnancy, if not detected and treated 
earlier, fallopian tube can rupture and cause serious 

problems and sometimes death. The highest rate of 
ectopic pregnancy occurs in women aged 35-44 years. 
One proposed explanation involves myoelectric activity 
in fallopian tube, which is responsible for tubal motility. 
Aging may result in progressive loss of myoelectric 
activity along the fallopian tube.
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According to a study by Dr. Samiya Mufti(2008), in 
a multicentre case control study in India, the incidence 
of ectopic pregnancy is 3.12 per 1000 pregnancies or in 
every 250 pregnancies. Peak age of incidence is 26 to 
36 years and primi were the most common suffers. Most 
patients were diagnosed as ruptured tubal pregnancy, 
which is 60.52 per cent. As in this case study the patient 
was 28 years old and had been diagnosed with tubal 
pregnancy ruptured.

While only 40-50 percent of patients with ectopic 
pregnancy with vaginal bleeding may have abdominal 
tenderness, 50 percent may have visible adnexal mass 
with 75 percent. At the initial presentation, nearly 
20 percent of patients with ectopic pregnancy are 
haemodynamically compromised, which is strongly 
predictive of rupture. Most ectopic pregnancy may be 
detected before rupture, thanks to advanced diagnostic 
techniques. Early intervention carries much better 
prognosis. If management starts before tubal rupture and 
haemodynamic instability even surgery can be avoided. 
Approximately 43-55 per cent of ectopic pregnancy has 
no typical triad of lower abdominal pain, amenorrhoea 
duration and vaginal bleeding. Any sexually active 
women with lower abdominal pain, bleeding or spotting 
with variable-period ammenorrhoea should therefore be 
carefully screened with ectopic gesstation in mind..

In order to prevent unnecessary care, such as 
removing the contralateral drain, preoperative and 
intraoperative assessments are required. Color Doppler 
transvaginal ultrasonography improves the diagnostic 
sensitivity for early detection of irregular and normal 
intrauterine pregnancy and low extra-uterine masses.
(38,39,40). Many articles related to pregnancy are 
available from this region (41-47). Currently, the 
main management of ectopic pregnancy has become 
more conservative in order to save the tube instead of 
salpingectomy.

Conclusion
Adequate clinical experience and skills are essential 

preconditions for successful individualized tubal 
pregnancy treatment. Simple dictum of “think ectopic” 
should not be forgotten, particularly when conceiving 
infertility. Careful history taking along with proper 
clinical examination allows us to diagnose ectopic 
gestation even before it ruptures . Timely diagnosis and 
management of ectopic can decrease the rate of maternal 
mortality with reduced morbidity. More concern should 

be towards the restorative tubal surgeries which will 
conserve the reproductive capacity of women with better 
future pregnancy outcome.
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Abstract
The reason for the study is to analyze the impact of chosen Yoga-Pranayama on obese individual of influenced 
people, in Mahatma Gandhi Ayurvedic college Hospital and Research Centre, and Datta Meghe Institute of 
Medical Sciences Wardha, Maharashtra. Sixty selected participants were arbitrarily separated in to two 
groups of thirty each, out of which group I (N-30), underwent Yogasan and group II-aerobic exercise (N-
30). Pre-test and post test were directed for every one of the two groups on Weight, Basal Metabolic Index 
(BMI), chest circumference, abdominal circumference and waist circumference. The test group took part in 
their separate chosen yogasana schedule for a time of about two months. In short the Post-test concentrate 
obviously demonstrates that there is a critical distinction of Weight, BMI, chest circumference, abdominal 
circumference and waist circumference on pre-test and post test.

Keywords: Yoga, Aerobics, Obesity, BMI.

Introduction
The widespread need and significance of day by 

day Yogasanas efficiently arranged can’t be overlooked 
in the present day. Yoga gives perhaps the best mean 
of personal development and increasing maximum 
capacity of one’s body, mind and soul. It has been 
demonstrated certain that pranayama and certain Asana’s 
are a significant methods for forestalling and relieving 
numerous ailments.1 Yoga speaks to a group of practices 
and is increasing expanding prevalence in numerous 
nations around the globe, comprising of different 
stances (Asana), breathing and contemplation methods 
(Pranayama).2 Yoga is accounted for to lessen pressure 
and nervousness, improves autonomic capacities 
by activating neurohormonal components by the 
concealment of thoughtful activity.3 The physiological 
impacts of Yoga preparing that have been recently 
detailed incorporate the hindrance of body weight gain, 
decrease in cholesterol levels and circulatory strain 
alongside progress in invulnerable capacity just as 
helpful mental effects4-9. Yogasanas utilizes different 
stances to create physical quality, adaptability and 

continuance which can be utilized as a moderate-power 
practice for patients with constrained oxygen consuming 
limit or confined capacity to exercise.10 Yoga has been 
appeared to diminish hypertension and heart function 
improvement, balance out the thoughtful sensory system, 
and improve mental wellbeing and the cardiovascular 
function.11-13.

Material and Method
60 Patients were shortlisted for the study. Ethical 

clearance was taken from the Institutional Ethical 
Committee before starting the study. Written Consent 
was taken from all participants before admitting in the 
study. Participants were divided into two groups. First 
group labeled as a study group and second one control 
group. Each group consists of thirty participants. The 
study group suggested asanas specially for 3 months and 
control group was asked to do only aerobic exercises for 
three months.

Group I:

Yogasanas for study group (duration- 90 minutes)

DOI Number: 10.37506/ijfmt.v14i4.12613
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Purva asanas:

• Sun Salutations:- 6-12 full rounds in 20 minutes

Yogasanas:

• Uttanpad Chakrasana (3 rounds),

• Akarna Dhanurasana (1 minute on each side),

• Ushtrasana (2 minutes)

• Udarsanchalan (3 rounds)

• Trikonasana (1 minute on each side)

• Matsyasana (1 minute)

• Paschimottasana (1 minute)

• Ardhamatsyendrasana (2 minutes on each side)

• Shavasana (when needed)

Group II: Aerobic exercises

The follow up of the patients was taken for every 
one month. The results were noted time to time in the 
CRF (Case report form).

Table 1: Assessment parameters

S.No. Parameters

1 Height

2 Weight

3 BMI Body mass Index

4 Abdominal circumference

5 Chest circumference

6 Waist circumference

Observation and Results
Table 2: Comparison and analysis of weight

Time Period Group N Mean Std. Deviation Std. Error Mean t-value p-value

Before Treatment 
A 30 72.73 5.47 0.99

1.18 0.24,NS
B 30 74.33 4.96 0.90

30 days
A 30 71.63 5.20 0.94

1.67 0.10,NS
B 30 73.86 5.14 0.93

60 days
A 30 70.33 5.10 0.93

2.31 0.024,S
B 30 73.33 4.95 0.90

90 days
A 30 68.96 5.27 0.96

2.93 0.005,S
B 30 72.90 5.12 0.93

100 days
A 30 68.53 5.59 1.02 2.94 0.005,S

B 30 72.60 5.08 0.92

Table 3: Comparison and analysis of Body Mass Index (kg/m2)

Time Group N Mean Std. Deviation Std. Error Mean t-value p-value

Before 
A 30 28.41 1.65 0.30

0.005 0.996,NS
B 30 28.40 2.23 0.40

30 days
A 30 27.98 1.59 0.29

0.482 0.631,NS
B 30 28.22 2.20 0.40

60 days
A 30 27.48 1.62 0.29

1.079 0.285,NS
B 30 28.02 2.26 0.41

90 days
A 30 26.93 1.51 0.27

1.874 0.066,NS
B 30 27.85 2.24 0.41
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Table 4: Comparison and analysis of Abdominal Circumference

Time Group N Mean Std. Deviation Std. Error Mean t-value p-value

Before 
A 30 107.00 3.68 0.67

1.00 0.32,NS
B 30 105.96 4.27 0.78

30 days
A 30 105.46 3.15 0.57

0.25 0.80,NS
B 30 105.23 3.92 0.71

60 days
A 30 103.36 3.21 0.58

1.03 0.30,NS
B 30 104.30 3.77 0.69

90 days
A 30 101.33 2.92 0.53

2.51 0.015,S
B 30 103.50 3.71 0.67

Table 5: Comparison and analysis of Waist Circumference

Time Group N Mean Std. Deviation Std. Error Mean t-value p-value

Before 
A 30 113.26 3.32 0.60

0.08 0.93,NS
B 30 113.33 2.89 0.52

30 days
A 30 111.00 3.12 0.57

1.45 0.15,NS
B 30 112.13 2.89 0.52

60 days
A 30 109.16 3.05 0.55

2.96 0.004,S
B 30 111.43 2.87 0.52

90 days
A 30 106.56 3.22 0.58

4.79 0.0001,S
B 30 110.33 2.84 0.51

Discussion
The changes in parameters were noted from time to 

time. It was observed that mean weight of all the thirty 
study participants was reduced as compare to control 
group. The BMI of the control group was reduced more 
than study group. There were significant changes in waist 
and chest circumference of study group as compare to 
control group.

Weight: In a study done by P. B. rishikesan et 
al on Yoga Practice for Reducing the Male Obesity 
and Weight Related Psychological Difficulties-A 
Randomized Controlled Trial, because of yoga practice 
weight was reduced from 82.63 ±10.05 to 80.47 ±9.59.

Waist Circumference: There is significant 
reduction in waist circumference. Similar results 
were reported by rishikesan et al reduction in waist 
circumference from 99.58 ±7.37 to 95.09 ±6.76 . 14 In a 
study by S. Dhananjai et al, on reducing psychological 
distress and obesity through yoga shows reduced waist 
circumference from 102.08±10.25 to 83.01±33.0 15

Basal Metabolic rate (BMR): Present study shows 
significant reduction in BMR from 28.41 to 26.93. In a 
study by Dr Annapurna K. and Dr. Vasantlakshmi K. on 
effects of yoga therapy on quality of life in woman, after 
three months of yoga practice shows decrease in Basal 
Metabolic Index from 30.79 ±4.12 to 28.03 ±3.95.16,17

Conclusion
Present study highlighted importance of yoga 

and pranayam in day to day life. Yoga helps to keep 
biological values under control if compared to modern 
era exercises like aerobic exercise.
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Abstract
Ayurveda is oldest tradition addressing major healthcare issues in sophispticated way. There are number of 
modern medicines giving relief to the patients but having adverse effects at highest level. Ayurveda smartly 
not only addresses the issues but having less side effects. Current study focuses the use of Shatavarighritin 
shukrakshay (oligospermia) patients. The study comes to a conclusion with a promising results in the patients 
of oligospermia. The study result to reduce the burden for patients and giving light who having infertility.

Keywords: Sukrakshay, Shatavari, Vrushya, Samanya Siddhant.

Introduction
Siddhant means, the principle which is examine 

by many experts via different ways and then proved or 
established. The use of drugs having similar properties 
brings unity and increases of similar dhatus in body.1 
Application of similarities of all substances is the 
always cause of increasing of body tissue. Ayurveda 
is the richest heritage of world whose principle and 
guidelines are laid by Vedas, which are consider as the 
first available literature of world.

Infertility is one of the important medical 
problem which affects sexual life, social function and 
psychological problems in couple. Vajikarana a branch 
of Ashtang Ayurveda mainly deals with the drugs and 
therapies which are aphrodisiac in nature2,3,4.

These Vajikaran drugs are of 3 types viz.

1. Shukravriddhikara

2. Shukrastrutikara

3. Shukrastrutivriddhikara

Shatavarighrut is described in 
Mashparnbhritiyaadhyaaya 3 rdpaad of 
vajaikaranaadhyaaya. All the drugs described in this 
3 rdpaada are of Balaprada and Shukraprada in nature 

and hence Shatavarighrut is selected for study. As 
Shukrakshaya affects the prakrut karma of Shukradhatu 
and ultimately leads to infertility, Ayurveda gives very 
much importance to Dhatu Samanya Chikitsa and 
describes ultimate aim of treatment for infertility cause 
by Shukradhatukshaya (oligospermia). Repeatedly 
use of any thing is known as Abhyas, here use of 
vrishyashatavarighrit for one month is in bid dose is 
important for increasing of shukradhatu.

Samanyasiddhant is one of the basic principle in 
ayurveda which deals with increase of dhatu which 
were decreased by mitthya-viruddhaaahaarvihaar or 
other cause. For practical assessment of this siddhant in 
the patients of Shukrakshaya the vrishyashatavarighrit 
which is Gun Samanya to Shukradhatu is selected for 
study. This Shatavarighrit is given in 10 ml bid dose for 
one month with anupaan of Godugdh which results into 
satisfactory increases of semen volume and sperm count 
in patients5,6,7.

Aims: To study the siddhant “Saman Gunabhyaso 
Hi Dhatunam Vriddhikaranamiti” w.r.t. Shukrakshaya 
(Oligospermia) by using Vrishya Shatavari Ghrit.

Objectives:

1. To study “Saman Gunabhyaso Hi Dhatunam 
VriddhikaranamIti” siddhant

DOI Number: 10.37506/ijfmt.v14i4.12614
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2. To assess the “Saman Gunabhyaso Hi Dhatunam 
Vriddhikaranamiti” siddhant by practical assessment 
using gun samanyavriddhikaranamsiddhant for 
shukradhatu.

3. To study effect of Vrishya Shatavari Ghrit on 
Shukrakshaya (oligospermia).

Material and Method
30 Male patients suffering from infertility caused 

due to oligospermia and accidentally found patients who 
were oligospermic we examined, only those qualifying 
for selection criteria were selected for the trial, They 
were explained the objectives and methodology along 
with the advantages and disadvantages of trial. Those 
patients who are interested and agreed were involved in 
the study.

1. Written consent: Written consent was taken from 
the patient for his legal guardian.

2. History: Detail history of patient was taken about 
duration of infertility, marital status, occupation, 
previous pregnancies, sexual habits like erection 
of penis, ejaculation, frequency of coitus, history 
of masturbation and exposure. History of exposure 
to heat, radiations and toxic environment was ruled 
out. History of alcohol consumption, smoking, 
tobacco, gutkha chewing was included in study. 
Whole history of childhood illness like post pubertal 
mumps, testicular trauma and torsion, tuberculosis 
was obtained.

3. Examination: Patient was examined for major 
systemic or surgical illness. For this strotoparikshan 
was done. Patients who are found to be suffering 
from major systemic illness were rejected. Similarly, 
patients suffering from hydrocele, varicocele and 
other obstructive disorders, inhibiting proper 
ejaculation of sperm were rejected.

4. Laboratory investigations: Laboratory 
investigations such as semen analysis particularly 
sperm count and volume of ejaculation was done. 
VDRL and other investigations were done if 
necessary.

5. Selection of patients: Patients were selected 
randomly. After screening those found to be 
oligospermic (sperm count less than 20 million) 
were selected. Total 30 patients were selected in 

trial group. Patients included in trial group were 
treated by Vrishya Shatavari Ghrit 10 ml BD with 
milk for one month.

6. Record of observations: Observed parameters 
were recorded on first visit and after thirty days 
by semen analysis (which was done after 3 days of 
abstinence).

7. Parameters:

 a. Sperm count measured in millions.

 b. Volume of ejaculation measured in ml.

8. Treatment procedure:

For the patients of trial group, Vrishya Shatavari 
Ghrit 10 ml bid was given with anupaan of Godugdh 
(100 ml) for one month. Patients were asked for follow 
up after one month. Then again semen analysis was done 
after 3 days of abstinence.

9. Advice and instruction given to patient:

 - Avoid tight and warm undergarments.

 -  Cold scrotal bath at least twice a day for 5 
minutes each time.

 - Avoid smoking and alcohol consumption.

 - Avoid shukranashakdravyas and karma’s.

 -  Avoid excess katu, tikta and 
kashayarasatmakaahar.

 -  No use of any other medicine during treatment.

10. Statistical Analysis: After collection of data it was 
analyzed statistically by applying proper test such as 
paired t test.

Observation and Result
To study siddhanta ‘samanyamvriddhikaranam’ 

with respect to shukradhatu following observations 
were made and result was calculated. According to 
age maximum 12 (40%) patients were belonging to 
age group 21-25 years. The higher number of Hindu 
indicates demography of region. Maximum 63.33 % 
patients were with mixveg diet and 36.66 % patients 
were with pure veg diet. Maximum 63.33 % patients 
were with mixveg diet and 36.66 % patients were with 
pure veg diet. Maximum 56.66% patients were addicted 
and 43.33% patients were non-addicted.
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1. Prakruti wise distribution:

Prakriti No. of patients Percentage

Vataj 8 26.66%

Pittaj 5 16.66%

Kaphaj 3 10%

Vatapittaj 7 23.33%

Vatakaphaj 4 13.33%

Pittakaphaj 3 10%

Max

26.66% patients were having vatajprakriti. Maximum 26.66% patients were having vatajprakriti.

2. Samhanan wise distribution

Samhanan No. of patients Percentage

Pravara 08 26.66%

Madhyam 06 20%

Alpa/Avar 16 53.33%

Above table shows maximum of 53.33% patients were of Avar samhanan and 20% patients of madhyamsamhanan 
and remaining 26.66% patients were having Pravarasamhanan.

3. Volume of Ejaculation:

Mean volume of ejaculation in trial group as per visit i.e. before and after was as follows:

Visit Before trial After trial

Mean 2.2166 2.5833

SD 0.52 0.732

Paired t-test:

Volume of ejaculation Before to after trial

Mean 0.3667

SD 0.29165

SE 0.05325

t value 6.8861

t table 2.05

p P < 0.05

Above table shows mean increase in volume of ejaculation of total 0.366 ± 0.29 ml which is significant at p=0.05 
level.

4. Sperm count:

Mean sperm count in Trial group as per visit was as follows:

Visit Before trial After trial

Mean 11.6699 13.42

SD 4.038 4.8532

Paired t–test
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Volume of ejaculation Before to after trial

Mean 1.76

SD 1.12728

SE 0.20582

t value 8.5513

t table 2.05

p P < 0.05

Above table shows increase in sperm count of total 1.76 ± 1.12 million which is significant at P=0.05.

Discussion on Observations
In clinical study, maximum numbers of cases 

were in between the age group 21-25 years, reflecting 
marriage age. After getting proper education one has to 
get on establishment in occupation. Man is struggling 
physically and mentally to get into an occupation which 
posses social status and other fulfilling criteria. Fear, 
mental tension, unwholesome food habits, improper 
regimen (mithyaaaharvihar) are come in way and this 
leads to vitiation of biological humors. Younger stage 
is the time of pitta doshaadhikya and along with above 
factor vatadosha is also vitiated. This factor can be 
attributed to maximum number of patients in younger 
age group8.

In the observation of age wise distribution 40 % 
of the patients occur of age group 21 to 25, and 20% 
of patients occurs of age group 26 to 30. According to 
aacharyaCharak the age distribution for yuvavastha as 30 
years and madhyam/praudhavastha is 31 to 60. In my study 
the shukrakshaya occurs in 60% of patients of yuvavastha 
this may be due to aparipakvadhatuavastha. The no. of 
patients occurs in praudhavastha/madhyamaavastha are 
40%. By taking maximum sample size this observation 
can be calculated again very accurately. As per religion 
wise distribution in my study the maximum no. of 
patients are of Hindu religion i.e. 70%. This does not 
mean the occurrence of shukrakshaya is maximum 
found in Hindu religion but this is due to Demography 
of region. This need again maximum sample size to get 
more accurate observation. In my study pure vegetarian 
patients are 36.66% and mix vegetarian are 63.33%. As 
per the Rasatmakaahar variation, maximum patients 
taken Shukrakshayakaraahar. In the observation of 
Addiction wise distribution, 56.66% of the patients were 
addicted. This addiction was commonly about 3 to 6 
years of addiction mostly. For the period of medication 

I advised them to stop their addiction. These addictions 
were of Alcoholism and of Tobbaco chewing/smoking 
or of both types. In patients who have the Vat as 
pradhanprakriti the percentage are 63.33%. In which the 
vat prariti patients are 26.66%, vat-pittajprakriti patients 
are 23.33%, and vat-kaphajprakriti patients are 13.33%. 
While the patients having Pitta as pradhanprakriti are 
26.66% in which mainly pitta prakriti patients are 16.66% 
and pitta-kaphprakriti patients are 10%. Kaphprakriti 
patients are only 10 % occurred. This suggest that,As 
per Samhita granthas, the Vat prakritipurush has the 
Rukshata, laghuta, parushata, vishadata in their body as 
wel as they are having naturally Alp Bala, alp apatya 
(own childs), alp aayushya (age). These all snigdh, 
shlakshn, mrudu, madhur, saandra, guru etc are the 
gunas which are the gunas similar to gunas of Shukra. 
So the Kaphprakritipurusha are comparatively less in 
percentage for Shukrakshaya.

Shatavari: Guru and snigdhaguna of shatavari is 
similar to that of shukra. Madhur rasa of shatavari is also 
similar to shukra. The veerya of Shatavari is Sheet in 
nature and the Vipak of Shatavari is madhur, both these 
are as equall of ShukraGunas, so they all are helpful 
for increasing the Shukradhatu by Saman gun siddhant. 
As per modern experiments Shatavari has the contain 
Sugar, glycosides, saponin, sitosterol. According to web 
search- pure 9, 10 dihydrophenanthrene has been shown 
to interact with androgen receptors and may therefore 
inhibit androgen dependent prostatic growth; the 25 
shatavrin (the steroidal saponin) may be responsible for 
the hormonal like effect of Shatavari for traditional use 
as Reproductive tonic.

Goghrita: Madhur rasa, guru and snigdhaguna 
of goghrita are similar to shukraguna, which result in 
increasing of Shukradhatu by Saman gun siddhant. 
Shatavari, goghrita and godugdha does not have 
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any opposite guna to that of shukra. According to 
samanyasiddhanta when samanguna meet together they 
increases the saman gun dhatu, Hence gunasamanya 
is responsible for increase in vyaktashukra. This 
shukravriddhi has occurred in 30 days and shukra is 
the last dhatu to form. Thus shukravriddhi occurs after 
the nourishment of all dhatus. ksheerdadhinyaya may 
be responsible for this vriddhi. According to modern 
science it indicates that all the patients may have 
temporary oligospermia. There is Aashraya - Aashrayi 
relationship between shukra and kapha. Hence the 
dravya which increases kapha also increases shukra. 
Most of the properties of vrishyashatavarighrit are 
similar to kapha and this may be responsible for increase 
in shukradhatu. Honey is yogvahi in Vrishya Shatavari 
Ghrit and yogvahidravya when mixed with drug 
increases the action of that drug. Honey also contains 
fructose and fructose is the source of energy required for 
the metabolism of sperm it may helpful in maintaining 
healthy environment in sperm and also nourishes sperm 
thus honey may increases lifespan of sperm. All the 
drugs in shatavarighrit are madhurrasatmak which is 
formed by prithvi and jalamahabhuta. As spermatozoon 
has definite shape and size it has predominance of 
prithvimahabhuta. The jaliyamahabhuta increases jaliya 
part of shukra (seminal plasma) and parthivmahabhuta 
increases parthiv part of shukra (sperm count). 
Vrishyashatavarighrit is madhur and causes bruhan in 
the body hence can be called as vajikarana. All drugs 
in vrishyashatavarighrit are sheeta (formation of cold 
atmosphere in body) which is useful for spermatogenesis. 
Oja is described as essence of shukradhatu and formation 
of oja increases immunity of the body. It indicates that 
formation of pure shukradhatu is important for general 
health. Ghrita contains vitamin E (Tocopherol) which 
has antioxidant properties. Under normal circumstances, 
oxidants potential of male reproductive tract and 
seminal fluid is maintained by adequate levels of 
enzymatic and nonenzymatic antioxidants, vitamins 
and minerals. When the production of oxidant is high, 
it may lead to oxidative damage of spermatozoa, hence 
it may decrease sperm count. Ghrita may neutralize 
oxidant present in male reproductive system. Hence 
less damage to spermatozoa occurs. All ingredients 
of vrishyashatavarighrit have good nutritional values; 
hence it is useful in nourishing all body tissue including 
sperms. Proper nutrition of sperm and seminal vesicles 
helps in their proper functioning and therefore adequate 
secretion.

Conclusion
Shukra can be correlated with sperm and seminal 

plasma both. Shukrakshaya can be correlated with 
oligospermia. Predominance of vata and pitta dosha 
in predisposing disease shukrakshaya is collaborated 
clinically by its mode of presentation i.e. most of 
the patients were from madhyamvaya (period of 
pitta pradhanya) and maximum were possessing 
vatapittaprakriti. Vrishya Shatavari Ghrit was found 
to be beneficial in increasing sperm count and volume 
of ejaculation significantly.The composition of 
gunasamanyaaushadha the Vrishya Shatavari Ghrit has 
effectively contributed for the increase of shukradhatu.

Samanyasiddhanta (samangunabhyaso hi 
dhatunamvriddhikaranam) was proved by the Vrishya 
Shatavari Ghrit on shukradhatu.
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Abstract
Lifestyle changes has created lot of hurdles for simple upkramas of Dincharya like Karnapuaran in daily 
routine, leading to commonly occurring disease i.e Karnanad (Tinnitus). It has remained as a formality in 
Hindu festivals like Diwali & Dashera. In some parts of the country to follow rituals like applying Taila on 
the body or procedures like Abhyanga and in that case people done karnapuran as well. So, problems related 
to Ear like Karnanad are increasing day by day in atiyog of karnendriya and old aged people in modern era. 
There are different treatment modalities available for the same, but these are costly. These treatments are not 
affordable by low socio economic people. So this review focused with Sarshap Taila and Til Taila to prevent 
atiyog of Karnendriya given in Ayurved.
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Introduction
Ayurveda aims at maintaining the health of “Swastha 

Purush” and also cures the Vyadhi of ‘Atur Purush’. 
Lifestyle changes & poor hygiene leads to chronic 
disease, ear disease and like atiyog of karnendriya. 
Karna is considered as one among the panchendriyas. It 
is known as shrotrendriya. [1]. Main function of ear is the 
perception of Sound. Along with function of hearing, it 
maintains the equilibrium of the body. Nowadays there 
is a lot of change in the life styles of peoples. Lots of 
people pay attention to different food habits and way of 
living. Very cold foods like ice-cream, cold drinks have 
an increasing demand. Consumption of such products 
will leads to vitiation of doshas. Also due to increasing 
number of vehicles and electronic sound conductor as 
head phones with their different types of sound pollution 
which affects the ear. Thus due to different apathyakar 

Ahar vihar there will be development of different 
types of karnarogas.[2] Acharya Sushruta described 28 
karnarogas in sushruta samhita.[3] Among these “Atiyog 
of Karnendriya” causes major symptomatic condition 
which may leads to Karnanad. Which is one of the 
major serious disease which will found common in most 
of the peoples.

According to modern science due to Atiyog 
of karnendriya Vertigo, Headache, Karnashuskata, 
karnadaha, Tinnitus are commonly available diseases 
in most of the peoples now a days. This karna-atiyog 
resembles with vertigo, headache, karnadaha, and 
karnanad. In karnanad there is vitiating of tridosha. In 
this vat will leads to dry of kapha which produces khaph 
in the external auditory canal.[4] Vata associates with 
pain in this disease. So mainly tridoshagha treatment 
is required. Sarshap tail and til tail are very much 
beneficial in karnanad. It has different ingredients which 
will definitely reduce the symptoms.

These drugs are easily available and also low 
cost and act as a home remedies. So the persons who 
are living in low middle class family they can also be 
prevented from this symptoms.

Karna sharir described in Ayurvedic texts: 
Karna is made up of panchamahabhutas in which there 

DOI Number: 10.37506/ijfmt.v14i4.12615
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is dominance of akash mahabhut mention in Sushrut 
Sutrasthan 6/14 and charak sutrasthan 6/11 . It is also 
adhisthan of shabda tanmatra.[5]

Karna Uttpati: In the third month of garbhavastha 
there is division of head by neck, after which various 
parts of head are expressed in minute form. Thus in third 
month karna is expressed in minute form is described in 
Sushrut sharir sthan 5/20.[6]

Karna Indriya Srotas: While decribing srotasas, 
karna indriya is included in bahirmukh srotas described 
in Sushrut sharir sthan 5/10.[7]

KARNA–ASTHI: According to sushruta each of 
ganda, karna and shanka has one asthi. Karna also has 
tarunasthi in it described in Sushrut sharir sthan 5/19 and 
5/28.[8]

Karna Dosha: VATA The main dosha present in 
karna is vata described in Ashtang Hriday Sutrasthan 
12/01.

Pranavayu: Among the types of vata doshas 
pranavayu is present in karna. Pranvayu does the shabda 
vahan in karna. Indriya dharan is karma of pranavayu 
described in Ashtang Hriday Sutrasthan 12/04..[10]

PITTA:

Sadhak Pitta: Sadhak pitta is present in karna. 
Indriyarthagrahana is karma of sadhak pitta in karna 
described in Ashtang Hriday Sutrasthan 12/01.

KAPHA: Tarpak kapha is present in karna described 
in Ashtang Hriday Sutrasthan 12/17[12]

Shleshak Kapha: Sleshak Kapha is present in karna 
sandhi. sleshak kapha does sandhishoshan described in 
Ashtang Hriday Sutrasthan 12/17[12]

Karna Mala: Mala present in karna is khamala 
which is mamsa Dhatu mala. Karna mala is the collection 
of secretions from glands situated in karna.[12]

Karna-Roga Sankhya: According To Different 
Acharyas.

Sushruta Samhita: According to sushruta samhita 
there are 28 karna rogas. Karnakandu, Karnashula, 
Karnapak, Karnavarchas, karnanad, Karnasrava is few 
disease from these rogas mention in Sharirsthan 3/5.[13]

Karna Roga--Sharangdhar Samhita: There are 
18 karna rogas descried in sharangdhar samhita Prathan 

Khanda 7/142 [16]

Ashtang Hridya: There are 25 karna rogas 
described in Ashtang Hridya Uttarsthan 17/2.[17]

Ashtang Sangraha: Ashtang sangraha also 
describes 25 karna rogas.[18]

Charak Samhita: According to Acharya charak, 
karnarogas are divided into 4 types. He described 
karnarogas according to doshas Vataj, Pittaj, Kaphaj and 
Sannipatik karnarogas.[19]

Yogaratnakar: In yogaratnakar 28 karnarogas have 
been described by acharya.[20]

Bhavprakash & Gadanigraha: In Bhavprakash 
and Gadanigrah, 28 karnarogas have been described.[21]

Bhel samhita: Bhel samhita describes 23 
karnarogas.[22]

Karnaroga:

HETU: Living in damp climate, Swimming in 
water, Itching in ear and improper and overuse of 
shalaka in ear cause vataprakop. This vataprakop causes 
karnashula mention in Vadghbhat Uttartantra 17/1,2.[23] 
In this way, above factors are responsible for karnaroga

Karna Naad: There is explaination in 
Ashtanghridaya sutrasthan 22/32 in Dinacharya atiyog. 
Yogaratnakar explained the same as sushruta. Due to 
different aetiological factors such as Trauma to the head-
blood stained discharge .Swimming. Due to excessive 
Head phone users causes headache, karnashuskata, 
karnadaha, karnanaad .Excessive head phone user or high 
intencity sound or DJ Runner Boys Causes karrnanad[24]

Sarshap Tail And Tila Tail For Karnapuran: 
Acharya Vaghbhat mentioned the use of Sarshap Taila 
and Til taila Karnapuran and its definition and whole 
process mention in Sutrasthan Gandushadi Vidhi 
adhyay karnpuran vidhin in Shlok no. 22/32 in atiyog of 
karnendriya. He has advised to instill 10 drops(2ml) of 
tail in ear for 100 matra. (3 minutes)[25] Sarshap [26]

Botanical Name: Brasica compestris Linn.

Family: Cruciferae

Properties Rasa: Katu,Tikta

Virya: Ushna
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Vipak: Katu

Guna: Teeksna, Ruksha

Til Tail[27]

Botanical Name: Sesamum indicum Linn.

Family: Pedaliaceae

Properties: Rasa: Madhur, kashay, Katu,Tikta

Virya: Ushna

Vipak: Madhur

Guna: Guru, Snigsha

Doshakarma: Vatshamak, Kaphapittaprakopi

Rogaghnata: Snehan, Vednasthapan, sandhaniya,

Dosha karma: Kaphavatghna, Pittakar

Rogaghnata: Shonitotkleshkarak, Vednasthapak,  
Snehan

The science which deals with the treatment of 
diseases of upper part ear, eyes, mouth and nose is called 
as shalakya tantra.

Ayurved samhita contains the anatomy of urdhva 
jatrugata avayavas. While dealing with knowledge and 
treatment of diseases we should know the anatomy & 
physiology of respected avayavas.

Discussion
Karna is one of the most important dhnyanendriya 

in body. It’s important function is hearing. It is also 
important organ in maintaining balance of body. 
Review of ayurvedic literature shows that there are 28 
karnarogas (according to Acharya Sushruta). Karnanaad 
is important karnaroga. Tridosha vitiation occurs in this 
disease. The common symptoms produced by Atiyog of 
karnendriya causes inconvience to the patients in daily 
routine. So it is necessary to have very effective treatment 
without side effects and economical drug on it. Review 
of modern literature shows the structure, physiology, 
mode of examinations and investigations, because of 
advancement in instrumentation. Various antibiotics 
and anti-inflammatory drugs are used but there effect is 
found to be poor as well as effect is very low recurrence 
rate is high. In some patients aggressive treatment like 
surgical intervention is adviced but it is uneconomical 
to the patients. So effort is made to have effective and 

economical medicine. After study it is observed that 
the patients having the habits of who exposed to noise 
pollution and excessive headphone users are more prone 
to this disease. In the types karnarog dry ear, headach, 
vertigo are more seen. The laxanas of karnanad can 
be corelated with tinnitus . In agewise distributation 
of the patients 20-30years of age group are prone to 
this disease because of excessive head phone users. In 
occupation wise distribution of patients excessive head 
phone users are more prone to this symptoms. In locality 
wise distribution of patients urban area peoples are more 
affected studied by Dr. Abasaheb Lahankar in national 
magzine.[28]

Sarshap i.e Brasica compestris Linn. Having 
Properties like Rasa Katu, Tikta, Virya –Ushna, Vipak : 
Katu, Guna :Teeksna, Ruksha and Til Tail i.e Sesamum 
indicum Linn.Properties like Rasa-Madhur, kashay, 
Katu, Tikta Virya :Ushna Vipak: Madhur Guna: Guru, 
Snigdha works on kapha dosha related to karnendriya to 
prevent all comlications.

In a previous done studies like to study the efficacy 
of sarshap taila karnapuran in atiyog of karnendriya 
w. s. r. to continuous head phone users shows that 
sarshap tail karnapuran reduces all the symptoms like 
larnakandu, Shiroshula karna shushkata, karna daha and 
karnanaad.[29]

In another study by Dr. Abasaheb M. Lahankar 
already done a work on tinnitus and give literature in 
National health Magzine Arogya sanjeevani October 
19.[30]

Probable Mode of Action of Karnapurana: In 
Purva Karma, Snehana and Swedana were performed. 
Generally the medicated oil is used in Karnapurana, Taila 
is having virtue of Vata Shamana but do not aggravate 
Kapha. In this way Karnapurana eliminates disease of 
ear which occurs due to vitiation of Vata. In addition 
medicine is used luke warm so Vata is eliminated by 
Ushna Guna also. These properties do not only have 
beneficial effect on Vata but also removes Avarana 
of Kapha. As medicine for Karnapurana is made by 
Snehapaka method, all fat soluble active ingredients of 
drug get enclosed. Fat soluble active principle can be 
easily assimilated through nerve endings. As a combine 
effect of all these Karnapurana is useful in various 
diseases.

Karnapurana is conducive to the nutrition of the skin 
and the softness of the muscles. It penetrates into the 
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skin quickly and enters the blood stream, through the 
capillaries & supply nutrition to nerves. It has a unique 
quality of getting absorbed easily by the pores in the skin 
and there by acts as a catalyst.[31]

Conclusion
The literature review is devoted to supplementation 

of Ayurvedic knowledge with Modern Medical concepts, 
where Anatomy and Physiology of ear is discussed. 
Under the topic ‘Drug review’ the detail explanation of 
the drugs from formulation are described By applying 
Student’s paired and unpaired ‘t’ test, efficacy of the 
therapy was analyzed statically. Sarshap taila better 
acts on different symptoms of Atiyog of karnendriya 
like Headach, vertigo, karna shuskata and karnanad. By 
sarshap tail relatively than til taila. People who exposed 
to noise pollution & excessive head phone users are 
maximum prone to this disease. Symptoms & signs of 
atiyog of karnendriya can be corelated with karnand. 
This taila used for longer duration may prove more 
effective in atiyog of karnendriya. This taila is easily 
available & cheap conservative line of treatment for 
atiyog of karnendriya.
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Abstract
Introduction: Distal femur fractures in the supracondylar region accounts for approximately seven per cent 
of all femur fractures and are very challenging to manage. These fractures occurs majorly due to severe 
grade of injury in young age groups and low grade injury in geriatric people with significant soft tissue 
injury with joint surface involvement and is bimodally distributed.

Material and Method: This prospective study consisted of 45 patients of supracondylar femur fracture 
surgically managed by locking plate osteosynthesis in Department of Orthopaedics at our institute within 
the study period of 2 years from June 2016 to June 2018. Functional outcome was measured using Neer’s 
scoring. Patient were followed up regular intervals of 12 weeks and last follow up was done at the end of 1 
year.

Results: 45 patients were studied i.e 36 males and 9 females with a mean age of 45.46±17.55SD years. 
Road accident was the most common cause of injury (71.1%),AO classification was used to classify fracture 
configuration and most common was type “33 C3” (26.67%). 39 patients (86.66%) were treated with distal 
femur locking plate osteosynthesis and 6 patients (13.33%) with external fixation which was later converted 
into plate osteosynthesis after infection control. Knee stiffness (17.78%) was a common complication and 
shortening was seen in 6 patients (13.33%). Neer’s scoring was used to calculate outcome of patients in 
which 31(68.89%) patients had excellent to good outcome, 9 patients had fair and 5 patients had poor 
outcome.

Conclusion: Distal femoral locking plate can be considered as a suitable choice for achieving adequate 
fixation in distal femoral fractures as there was significant progressive increase in Neer’s outcome scores in 
majority cases
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Introduction
Distal femur fractures in the supracondylar region 

accounts for approximately seven per cent of all femur 
fractures and are very challenging to manage1. These 
fractures occurs majorly due to severe grade of injury 
in young age groups and low grade injury in geriatric 
people with significant soft tissue injury with joint 
surface involvement and is bimodally distributed. 
Multiple fracture patterns are observed with this type 
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of fracture and these are often associated with open 
wounds, fractures shaft or neck of femur, tibia fractures 
etc. Thus, it is challenging for a surgeon to treat these 
kind of fractures.

The major cause of such fractures are vehicular 
accidents, fall from high altitude, assault, etc. Historically, 
these fractures were managed conservatively with 
traction and often resulted in complications but in recent 
times, surgical management is the treatment of choice. 
Surgical aim is anatomical restoration of joint surface, 
restoration of leg length, bone alignment and correction 
of rotation of fracture fragments.

The study was done to evaluate clinical outcome 
of distal femur fractures treated with locking plate 
osteosynthesis and to evaluate complications associated 
with it.

Material and Method
The study was aimed to analyse clinical outcome 

of patients having supracondylar femoral fractures. 
This prospective study consisted of = 45 patients 
of supracondylar femur fracture treated by distal 
femur locking plate osteosynthesis in Department of 
Orthopaedics, at our institute during the study period of 2 
years (June 2016 – June 2018). Inclusion criteria was all 
patients more than 15 years of age having open or closed 
supracondylar femur fractures. Exclusion criteria were 
Patients of age below 15 years, pathological fractures, 
polytrauma patients, patients with polyneuropathy 
disorders and patient not willing to consent for study.

In every case a detailed history was taken regarding 
the mode of injury, duration of injury and nature of 
injury. A thorough examination of the affected limb with 
examination of neighbouring joints was done. Special 
attention was given regarding the neurovascular status 
of the limb. Detailed general and systemic examination 
of the patient was done. Immediate posterior splinting of 
the affected limb was done with plaster of paris (POP) 
slab or Thomas splint with traction or skeletal traction 
on Bohler Brown splint was given till surgery.

All the patients were subjected to radiological 
evaluation to know the type of fracture. Radiological 
assessment was done using Anteroposterior and X rays 
of distal thigh with knee joint. Fractures were classified 
in accordance with AO classification and treatment 
modality decided accordingly keeping in mind the type 
of fracture (Open/Closed) and severity of fracture.

Comminuted fractures with gross swelling were 
given proximal tibial skeletal traction. Haematological, 
biochemical and other radiological investigations were 
carried out as per the requirement. Closed supracondylar 
femur fractures were surgically reduced and fixed 
with distal femur locking plate osteosynthesis and 
open supracondylar fractures were primarily stabilized 
with knee spanning external fixator application till the 
infection control and wound management. After wound 
healing and infection control, open reduction and plate 
osteosynthesis was done. Static quadriceps strengthening 
exercises started immediately from day 1 and active 
knee range of motion was started as soon as soft tissue 
healed. After clinic radiological union of the fracture, 
weight bearing on the affected limb was initiated.

Neer’s Functional Scoring2 was used to evaluate 
surgical outcome for distal femoral fractures. It is 
combination of two units: Functional (70 units) and 
Anatomic (30 units).

The results were evaluated by taking into 
consideration the following factors:

1. Pain – 20 points

2. Function – 20 points

3. Motion – 20 points

4. Work – 10 points

5. Gross Anatomy – 15 points

6. Roentgenograms – 15 points

Functional outcome and radiological assessment 
evaluated postoperatively, 12 weeks, 6 months and 1 
year.

Table 1: Showing interpretation of outcome using 
Neer’s score

Outcome Score

Excellent Above 85

Good 70-84

Fair 55-69

Poor < 55

Post operatively physiotherapy in bed was started on 
the 2ndpost-operative day or according to the tolerance 
of patient and associated injuries. The physiotherapy of 
patients were initiated with quadriceps strengthening 
exercises, knee and ankle active range of motion 
exercises. Walking with weight bearing on unaffected 
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limb was initiated depending upon the intra operative 
stability of fracture.

Observations and Results
The demographical assessment of the study 

population was done. The mean age being 45.46±17.55 
SD (standard deviation) years. 36 (80%) patients were 
male and 9 (20%) patient were female. In 21 patients, 
right side of femur was involved and 24 patients had 
left side involvement. Vehicular accident (71.11%) 
was the mode of injury in majority number of cases. 
Femur fracture were classified in accordance with AO 
classification of distal femur fracture with maximum 
being type 33 C3 (26%) followed by 33 A1(22%). 13 
(28.8%) patients sustained an compound fracture and 32 
(71.1%) cases sustained a simple supracondylar femur 
fracture.

39 (86.66%) patients were managed by surgical 
reduction and locking plate fixation and 6 (13.33%) 
patients were managed initially with application of 

external fixator, which was later converted to open 
reduction and plate osteosynthesis after wound 
management and infection control.

Table 2: Showing Neer’s functional outcome scoring 
at follow-up period of 1 year.

Final Outcome No. of patients Percentage (%)

Excellent 7 15.56

Good 24 53.33

Fair 9 20

Poor 5 11.11

Total 45 100

68.89 % patients had excellent and good final 
outcome score, 20% had fair outcome and poor 
outcome was seen in 11.11 %. 19 (42.2%) patients 
had complications with knee stiffness (17.78%) being 
the most common, followed by limb length shortening 
(13.33%).

Graph 1: Showing distribution of complication in the study population.

Patients with shortening were given shoe raise 
accordingly. All the fractures were united between 16-24 

weeks with a mean duration of union being 18.93±2.15 
SD weeks.
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Table 3: Showing Progresion in Neer’s score at sequential follow ups.

Neer’s Score Mean N Std. Deviation P value 

Preoperative score 22.84 45 10.61 -

Postoperative Score 37.55 45 9.64 0.0001

At 6 months 45.24 45 10.58 0.0001

At 1 year 71.13 45 12.95 0.0001

Neer’s score was evaluated at sequential follow ups. 
with mean score before surgery being 22.84±10.61 SD 
which increased post-operatively to a score of 37.55 ± 
9.64SD, and at 1 year follow up score was 71.13±12.95 
SD. Thus, a statistically significant increase in the mean 
functional score was observed post operatively, at 6 
months follow-up and at 1 year follow-up as shown in 
Table 3.

On comparison of age with outcome scores, it was 
found that there was no statistical significance between 
age and outcome scores. Gender and outcome scores 
were also correlated and it was observed that 88.89% 
females had good outcome scores and the result was 
statistically significant.
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Closed fracture treated with plate osteosynthesis 
directly had significantly better outcome scores as 
compared to open fractures which were treated primarily 
with external fixator and eventually plate osteosynthesis 
(P value 0.024) and more number of complication were 
seen in patients of compound fractures as compared to 
closed fracture(p value 0.001) .

Type of fractures were correlated with time of 
union and it was observed that (87%) closed fractures 
were united in 16-20 weeks whereas 61% open fractures 
united in the same time and results were statistically 
significant.(P value : 0.03)

Clinical Photographs and Radiographs: 46 year 
old male with closed supracondylar femur fracture 
managed with surgical reduction and distal femur 
locking plate osteosynthesis.

Figure 2 showing Pre operative, post operative x rays 
and final follow up radiographs and clinical photographs 
showing post operative range of motion.

Discussion
This prospective study had a study population 

of 45 patients. We evaluated the clinical outcome of 
supracondylar fracture of femur surgically managed 
by open reduction and locking plate osteosynthesis. 
Supracondylar fractures of the femur are complex 
fracture that are difficult to treat and causes morbidity 
for long period of time. Thus, surgical management with 
open reduction and internal fixation became necessary. 
Surgical treatment of intraarticular fractures, especially 
in weight bearing joint, requires anatomic reduction and 
maintenance of the congruity of joint surfaces.3

The locking plate (LCP) system has advantages in 
fracture fixation as it provides angular stability through 
the use of locking screws. This angular allows extra 
periosteal fixation of the plate to bone.3

In our study, mean age was 45.46 years. Comparable 
Mean ages of different studies are shown in Table 4.

Table 4: Comparable Mean ages of different studies

Study Mean age (years)
Our study 45.46
EJ Yeap et al.4 44
Srinath et al.5 47
Wong et al. 6 75
Schütz et al. 7 52

80% study population were males and 20% study 
population were females. Studies done by Tapi Nalo et 
al.8, Srinath et al.5 and Wong et al.6 also showed male 
preponderance. In 46.67 % right femur of the patient was 
affected and in 53.33 % patients, left side involvement 
was observed. Sabarisree M et al.1 stated that, bilaterally 
equal involvement was seen in his study and in study 
done by Srinath et al.5, right femur was more commonly 
involved.

The distal femur fractures were categorised in 
accordance with AO classification and it was found that 
type 33 C 3 (26.67%) was most common, followed by 
33 A1 (22.22%), 33 A2 (15.56%), 33 C2 (15.56%)33 
C1 (08.89%). Srinath et al.4 observed 33 C2 (45%) in 
maximum study population. Sabarisree M et al.1 also 
observed 33 C3 (37.3%) to be a major type.  86.66 % 
patients in this study were treated with locking plate, 
13.33% were initially treated with external fixation 
which was later converted to plate osteosynthesis after 
wound management and infection control, whereas in 
study done by Rijal et al.9, 47.8% patient were fixed with 
distal femur locking plate, 15.2% with closed reduction 
and CC screw fixation and 2.2% with externa fixation.

In this study, clinical outcome was evaluated using 
Neer’s Scoring. In 68.89 % patients excellent to good 
outcome was seen, 20% had fair outcome and 11.11% 
had poor outcome. The findings of other studies were 
shown in Table 5.

Table 5: Showing outcome scores of different studies.

Study Excellent % Good % Fair % Poor %
Our Study 15.56 53.33 20.00 11.11
Sabarisree M et al.1 58.4 20.8 12.5 8.35
Tapi Nalo et al.12 83.33 13.33 3.33 -
EJ Yeap et al.8 36.36 36.36 18 9
Srinath et al.9 65 15 20 -
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On correlation of age and outcome, 75% of young 
age patients had excellent and fair outcome whereas 25% 
of patients had poor outcome. In middle aged patients 
(31-50yrs), 85.72 % had excellent and fair outcome and 
14.29% resulted in poor outcome. In geriatric age group 
(>50 yrs), none of the patients had poor outcome scores. 
The correlation of age and clinical outcome score was 
statistically insignificant. Sabarisree M et al.1 studied 
that 11(91.7%) patients with age smaller than 40 years 
had excellent and good outcome and only 1(8.3%) 
patient resulted in poor outcome, similarly in age more 
than 40 years 8(66.7%) patients showed excellent or 
good outcome and 4(33.3%) resulted in poor outcome.

Correlation of gender and functional outcome was 
tabulated. It was seen that 63.88% males had excellent 
or good outcome and 88.89% females had good outcome 
and the result was statistically significant as number of 
fractures in females were less as compared to males. 
Sabarisree M et al.1 witnessed, good outcome scores in 
males as compared to female population.

On correlating fracture type and clinical outcome of 
the patient, it was evaluated be a statistically significant 
correlation (p– 0.024) i.e. 30.77% of all open fractures 
resulted in poor outcome whereas 86.89% of closed 
fractures showed good outcome. Thus, closed fractures 
had better outcome scores as compared to open fractures.

On crosstabulation of modality of treatment with 
outcome, association was significant (p - 0.0001). 76.47 
% patients managed fixation with locking plate had 
excellent and good outcomes, 83.33% patients managed 
initially with external fixation resulted in poor outcome 
scores.

Mean time of union of fracture was 18.93 weeks. 
Average time of union in comparison with other studies 
is shown in table 6.

Table 6: Average time of union in comparison with 
other studies

Study Time of Union (weeks)

Our study 18.93

Sabarisree M et al.1 13.5

Tapi Nalo et al.12 14.47

EJ Yeap et al.8 18

Srinath et al.9 18

Wong et al.10 16.6

Complications: Knee stiffness was commonest 
complication (17.78%) which was followed by Infection 
(06.67%) and malunion (4.44%). Tapi Nalo et al.12 
observed infection in 2 % cases and Srinath et al.9 in 10 
% patients respectively.

2 (04.44%) patient had malunion and 6 (13.33%) 
patients had shortening on the affected limb. Shortening 
was managed with the use shoe raise while walking on 
the affected limb. Sabarisree M et al.1 also encountered 
shortening in 2 patients which was managed with shoe 
raise.

Conclusion
Distal femoral locking plate can be considered as a 

suitable choice for achieving adequate fixation in distal 
femoral fractures as there was statistically significant 
progressive increase in Neer’s outcome scores in 
majority cases.

To conclude, clinical outcome in supracondylar 
femur fractures was found to be dependent on type and 
complexity of fractures i.e. closed fractures resulted in 
excellent and good outcomes and were united in lesser 
time and with lesser complications as compared to 
open fractures. AO Type 33 C fractures had maximum 
poor outcome scores due to comminution of fragments. 
Complications like Infections, knee joint stiffness and 
shortening occurred commonly in compound fractures. 
Although study was not free of complications, but 
management with distal femur locking plate provides 
satisfactory functional outcome in supracondylar femur 
fractures.

Ethical Clearance: Taken from institutional ethics 
committee.

Source of Funding: Self.

Conflict of Interest: Nil.

References
1. Sabarisree M, Jyothiprasanth M et al. A Study on 

Functional Outcome of Comminuted Supracondylar 
Fracture Femur Treated by Plating with Fibular 
Bone Grafting. J Bone Rep Recomm. 2017, 3:1.

2. Neer CS II, Grantham S, Shelton M. Supracondylar 
Fracture of the Adult Femur – A Study of One 
Hundred and Ten Cases. JBJS Am 1967 June; 49-
A(4): 591-613.

3. Dasaraiah C, Rao A, Sahini S. Study of Surgical 



6456  Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4

Management of Supracondylar Femoral Fracture 
by Locking compression Plate. IOSR Journal of 
Dental and Medical Sciences. 2016;1(15):23-33.

4. Ultrasonography and Magnetic Resonance 
Imaging.” Journal of Datta Meghe Institute of 
Medical Sciences University 14, no. 2 (2019): 106–
8.

5. Kumar, G., Phatak S et al. “Diagnostic Role of 
Magnetic Resonance Imaging in Rotator Cuff 
Pathologies.” Journal of Datta Meghe Institute 
of Medical Sciences University 12, no. 1 (2017): 
7–10.

6. Mundada, G., Khan S et al. “Type-I Monteggia with 
Ipsilateral Fracture of Distal Radius Epiphyseal 
Injury: A Rare Case Report.” Annals of African 
Medicine 16, no. 1 (2017): 30–32.

7. Belekar, V. “A Comparative Study to Evaluate the 
Efficacy of Butorphanol as an Adjuvant to Epidural 
Analgesia for Rib Fractures.” Journal of Datta 
Meghe Institute of Medical Sciences University 12, 
no. 3 (2017): 166–69.

8. Yeap E, Deepak A. Distal Femoral Locking 
Compression Plate Fixation in Distal Femoral 
Fractures: Early Results. Malaysian Orthopaedic 
Journal 2007May; 1(1): 12–17

9. Srinath S, Kiran G et al. Clinical study of locking 
compression plate fixation in supracondylar 
fractures of femur in adults. Journal of international 
academic research for multidisciplinary 2015; 3(6):

10. Wong M, Leung F, Chow S. Treatment of distal 
femoral fractures in the elderly using a less-invasive 
plating technique. Int Orthop 2005;29:117–20

11. Schutz M, Muller M et al. Minimally invasive 
fracture stabilization of distal femoral fractures 
with the LISS: a prospective multicenter study. 
Results of a clinical study with special emphasis 
on difficult cases. Injury. 2001;32 (Suppl 3):SC48–
SC54.

12. Nalo T, Agrahari A et al. Treatment of supracondylar 
fracture of distal femur with condylar locking 
compression plating, ijsr, 2015; 4(2):1468- 1470.



Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4  6457

Investigate the Effect of Role Play on the Skill among 2nd Basic 
B.Sc. Students if SRMMCON Regarding Selected Community 

Procedure

Charlotte Paul1, Nikita Bhokare2, Swanand Pathak3

1Associate Professor, Department of Community Health Nursing, Datta Meghe College of Nursing, Wanadongri, 
Nagpur, 2Clinical Instructor, Datta Meghe College of Nursing, Nagpur, 3Professor, Jawaharlal Nehru Medical 

College, Datta Meghe Institute of Medical Sciences, Sawangi (Meghe), Wardha.

Abstract
Background: Home visiting is a service offered to pregnant mothers, children from birth to eight years old 
and their families in their homes. Home visits were found to enhance parenting, school readiness and health. 
Review of Home Visiting’s history indicates that home visitors’ roles and responsibilities have changed with 
the passage of time. Today’s emphasis on family rather than individual, and on family control rather than a 
directive style means home visitors need more expertise, experience and versatility than ever before.

Objectives: Short term- To enhance students learning experience by using role play.

Intermediates: To develop innovative teaching learning approaches.

Long Term:

1. Using innovation in the health care settings by future nursing educators.

2. Apply skills in Futuristic Research.

Material and Method: Presents study is descriptive study conducted among 80 Students of Basic B.Sc. 
Nursing 2nd year by using non probability convenient sampling technique. The Checklist OSCE and feedback 
form was selected as tool for data collection.

Result: The mean score of Role play group is 9.32 and Non role play group 6.27 the essential skills are 
increased with use of role play. The comparison between two groups shows that calculated value is more 
than table value tcal = 16.51 and t tab = 1.98 p=0.0001 p<0.05 hence it is significant.

The Major: The analysis of the data of the study samples gives an idea about the general information about 
effectiveness if using role play.

Conclusion: After the detail analysis of the study, following conclusions were drawn. They require new 
innovative teaching learning interactive method to enhance their knowledge and create more interest in 
learning.

Keywords: Role play, home visiting, skill, community procedure.

Introduction
The viewpoint of educating new nurses should not 

necessarily be based on the readiness to think. Students 
must have the courage to address circumstances in 

which human relationships are of great importance. At 
the same time, the capacity to discern the motives of 
other peoples plays an important role and is linked to the 
understanding of actual circumstances.

DOI Number: 10.37506/ijfmt.v14i4.12617
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Nursing teachers need to redefine their teaching-
learning dream. By encouraging them to research, argue 
and experiment with the challenges they will contribute to 
advancing nursing as a profession and discipline, if they 
emphasize the development of critical thinking and help 
students discover their analytic, critical, and reflective 
abilities. Role Play, developed as an experience-based 
form of learning, helps one to be more informed about 
the concerns posed above.

Home visiting is an evidence-based approach 
that is introduced in response to results from a need 
assessment that involves home visiting as a key service 
delivery approach that is delivered on a voluntary basis 
to pregnant women or children from birth to 5 years of 
age targeting participant outcomes in legislation that 
enhanced maternal and under five child health.

Nurse home visiting has been used for over 100 
years as a care delivery method to improve family safety 
and well-being. Public health family home visiting 
is a voluntary maternal and child health intervention, 
ideally delivered prenatally and often beginning with 
a comprehensive public health nursing assessment. 
Trained home visitors provide health education and 
care giving support to families and connect them to 
community resources as needed. Families receive 
information on prenatal and infant care, child growth 
and development,effective parenting approaches, home 
safety, disease prevention and preventing exposure 
to environment hazards such as lead and second-hand 
smoke.

The aim is to help parents and their kids 
simultaneously. Evidence-based, voluntary home visit 
programs show potential benefits for kids, families, and 
the state.1

Role play is a common stable, active learning 
technique commonly used in higher education. There 
are several different forms of role play for example 
simulation for teaching debates and court cases. The 
other styles are metaphorical role playing, in which 
students represent a real object such as biological 
molecule, and presentations in which students comment 
on a task or procedure.2

In the humanities and social sciences, simulation 
role play is often used to bring historic events to life, 
creating mock business environments and sparking 
ethical debates. Metaphorical role-playing, in which 
students represent specific parts of a process and interact 

with each other, was particularly adopted in science 
to visualize abstract concepts such as respiration, 
photosynthesis and cell division.3

Home visits have been demonstrated to be effective 
in helping families, improving health status, achieving 
economic self-sufficiency, improving positive parenting, 
reducing child abuse, achieving goals such as child 
spacing, education and employment, and establishing 
links with community resources.

A home visit by a nurse is a family-nurse contact 
that enables the health worker to evaluate the home 
and family situations in order to provide the necessary 
nursing care and related health activities. In carrying 
out home visits, it is essential to prepare a visiting 
plan to meet the customer’s needs and achieve the best 
outcomes desired.

Hypothesis:

H1: There is a significant increase in the skill 
regarding selected community procedure among Basic 
B.Sc. Nursing 2nd year students.

Objectives:

Short term: To enhance students learning 
experience by using role play.

Intermediates: To develop innovative teaching 
learning approaches.

Long term:

1. Using innovation in the health care settings by future 
nursing educators.

2. Apply skills in Futuristic Research.

Material and Method
The study involves nursing students of SRMM 

college of nursing, Sawangi (Meghe). The sample 
consists of 80 students. Non-Probability Convenient 
Sampling was the sampling technique used in this 
analysis. Objective structured clinical examination 
(OSCE) checklist and Feedback form were used as 
tool for data collection. Inclusion criteria included 
participants who gave consent, participated in the role 
play and present at the time of data collection. Spearmen 
Brown’s Formula was used for reliability. Initially the 
investigator gave them Didactic lecture, and showed them 
demonstration. After the lecture, she provided them with 
checklist OSCE score and feedback form. The second 
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group was given didactic lecture and then role play was 
used for this group. After session OSCE checklist was 
administered on both the groups separately.

The Major Findings: The analysis of data of 
the study samples gives an idea about the general 

information about effectiveness if using role play. Study 
results were discussed with respect to research objective 
and study assumption.

Essential Skills Variables: Comparison of checklist 
OSCE score between role play and non-role play group

Group N Mean pretest score Mean post score Std. Deviation Std. error Mean

Role play 40
3.11

9.32 0.58 0.093

Non role play 40 6.27 1.00 0.158

The table above shows a Mean RPG score of 9.3 and a Non RPG group of 6.27. So this means there is significant 
increase the essential skills of role play group.

Comparisons between two groups:

Students unpaired t test with both groups:

Calculated t value tcal Df p-value Mean difference Std. error difference

16.51 78
0.0001

S,p<0.05
3.02 0.18

The table above shows that the calculated value is 
more than the table value i.e. calculated t value, t cal – 
16.51 and tabulated t value, t tab = 1.98 p=0.0001 i.e. 
p<0.05, hence it is significant.

Hence the hypothesis H1,that there will be a 
significant increase in the skill is accepted.

Implications: The study findings have implications 
in nursing practice, administration of nursing education 
as well as nursing research.

Practice in Nursing: Nurses can expand and extend 
their role in the primary health center and a direct care 
provider in nursing practice, thereby providing direct 
care. To prepare a nursing care plan, it is important 
that the person, primary health center and other health 
professional understand and implement this level of 
expertise. It would be beneficial for the community to 
do knowledge-based work.

Nursing Education: The nursing curriculum 
should focus on new teaching modalities, and both the 
teaching staff and nursing students will help improve 
their knowledge and practice in their area.

In Nursing Administration: The results of the 
study should be used by the nursing administrator in the 

creation of strategies and initiatives that would require 
all nursing staff to engage actively in health education 
programs in their respective centre.

Nursing Research: The study would contribute to 
new innovative practice, problems solving in different 
difficulties faced. Research study may be conducted 
to bring awareness, and formulation of strategies and 
standard care for a number of prevalent public health, 
communicable and non-communicable entities4-8.

Nursing research is essential aspect of nursing as it 
uplifts the profession, develop new norms, and enhance 
the body of nursing knowledge. It also enhances the 
image and perception of nursing in society which is 
urgently needed for the nursing future.

The findings of the research can be further used in 
other research studies.

Recommendations: Based on the study findings, it 
is recommended that you conduct the following studies:

1. To replicate with a control group and a larger sample 
size.

2. To see the improvement in skill of nurses in relation 
to practice of health survey.
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3. Periodic follow-up of the same study participants 
will assess the impact of time on trainees’ retention 
of adopted skills, positive attitudes and practice.

Conclusion
From the results of this analysis the conclusions 

were drawn. Following the study’s thorough review 
the conclusions were drawn. They need new creative 
interactive teaching method to develop their awareness 
and build greater interest in learning. WILCOXON Rank 
Test was applied for the comparison of role play group 
and non-role play group (OSCE score). This work has 
shown that the use of role play has a beneficial impact 
on the understanding of students about improving their 
motivation for learning. As discussed in this paper, 
the lectures followed the process of implementing role 
play and received positive feedback from the students 
throughout the process. This paper stresses the need 
for an active participative method of learning. The 
challenge is to balance this simplicity with our needs, to 
cover complex materials, to cater for different learning 
styles, to be accessible to students, to work within our 
often limited role and even to be entertaining. Teaching 
learning using Role play is highly challenging, often 
frustrating, and extremely time consuming, but it can 
have a dramatic impact on student learning when it is 
done well.
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Abstract
Staying at home is the best way to beat COVID -19. But nobody ever bothers to think about the victims who 
are stuck up in abusive relationships with their partners. Naturally, lockdown has forced them to suffer even 
more. Their sufferings have increased in numerous ways. The data around the globe also shows that domestic 
violence has been on the rise as the entire world was staying indoors. The National Commission for Women 
(NCW), which is the government body that receives complaints of domestic violence from all parts of India, 
has recorded more than twofold rise in gender-based violence during this lockdown. Domestic violence 
cases can go across social, racial as well as economic boundaries. Shattered dreams, bruised mentally and 
physically, these victims are either shy or afraid to raise their voices against domestic abuse. Attention and 
care is needed not only for the visible physical injuries, but also for the psychological and emotional hidden 
trauma. The foregoing article takes stock of domestic violence during COVID-19 lockdown.

Keywords: COVID-19, silent pandemic, abusive relationship,domestic violence, lockdown.

Introduction
‘Home’ is a place where you get comfort, warmth and 

safety, and an escape from the busy working schedule of 
the day and other environmental stressors, but this is not 
true for all. Some do not get the stability, love, respect, 
support and happiness which is expected from a place 
called‘home’. A moment of peace is what any human 
being would want at home. But for victims of domestic 
violence, it is not so. Especially with COVID-19 crisis 
and subsequent lockdown, there has been a huge surge 
in cases of domestic violence in India as well as in other 
countries. According to the National Coalition Against 
Domestic Violence (NCADV), domestic violence is 
defined as the intentional physical assault, intimidation, 
battery, sexual assault, and/or use of other threatening 
behavior by one member of a household against another. 
Other forms of the abusive behavior include stalking, 
the use of threatening looks or gestures, attempts to 
control the reproductive health of an intimate partner 
and displays of psychological aggression such as putting 
down, humiliating, or isolating an intimate partner.1 
The Protection of Women from Domestic Violence Act, 
(2005), expands the definition of domestic violence to 

include any act (omission or commission) which harms, 
injures, or endangers the physical or mental well-being 
of a woman and includes physical, verbal, emotional, 
sexual or economic abuse.2 Several other classifications 
of domestic violence include murder, rape, stalking, 
assault, battery, and assault with a dangerous weapon, 
and aggravated assault.3

With a sharp increase in domestic violence cases 
across the world, Phumzile Mlambo-Ngcuka, Executive 
Director of the UN Women, called this increase in 
domestic violence as a “shadow pandemic”.As per the 
report in Economic Times the National Commission 
for Women received 587 complaints from March 23 
to April 16, 2020, out of which 239 were related to 
domestic violence. As per the data given by NCW, 
123 cases of domestic violence were received between 
February 27 and March 22, 2020. In the last few days, 
the commission received 239 more such complaints. 
NBC News had requested for data on domestic violence 
from law enforcement agencies across United States, 
from those who responded 18 departments confirmed 
that they had seen a rise in March 2020. Houston police 
received about 300 more domestic violence calls in 
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March than they did in February, a roughly 20 percent 
increase during the COVID-19 crisis.

An analysis by UN Women of the gendered impacts 
of COVID-19 in the Palestinian territories found an 
increase in gender-based violence, and warned that 
the pandemic will likely disproportionately affect 
women, exacerbate preexisting gender specific risks 
and vulnerabilities, and widen inequalities.4 In Latin 
American countries such as Mexico and Brazil, a spike 
in calls to hot lines in the months of February, March 
2020 also suggests an increase in domestic abuse. Arussi 
Undafrom Mexican feminist organization Brujas del Mar 
working for women in abuse cases, said initially many 
calls to the group had come from neighbors hearing 
fights in other houses. There has been a reported rise 
in cases of “digital violence” and women were looking 
simply to escape.5

Psychologist Josie Serrata, PhD, a research and 
evaluation consultant and co-owner of Prickly Pear 
Therapy and Training, has found in her research that 
stress and social isolation can raise the risk of domestic 
violence.6 The figures, published by the UNFPA and its 
partners Avenir Health, Johns Hopkins University in the 
US and Victoria University in Australia, also predict a 
20% increase in violence during an average of three-
month lockdown in altogether 193 UN member states. 
Wendo Aszed, the founder of Dandelion Africa, which 
runs economic empowerment programmes in Rift valley 
of Kenya, said that from mid-March to mid-April, more 
than 40 cases of violence have been reported to her 
organization. That was more than the total number of 
cases it dealt with last year.7

Reports from China, the United Kingdom, the 
United States, and other countries suggest an increase 
in domestic violence cases since the beginning of 
COVID-19 outbreak. According to one report, the 
number of domestic violence cases reported to a police 
station in Jingzhou, Hubei Province city, tripled in 
February 2020, as compared to the same months the 
previous year.8

The reason behind this sudden surge is that lockdown 
has brought the couples in close contact 24/7, which was 
not the case earlier. Where already rifts were there, this 
forced home stay has increased the level of frustration 
in them. Sometimes violence is a way men assert their 
false notion of masculinity. Being stuck at home, they 
take out their anger, at the same time refusing to share 

responsibility of domestic chores. Women cannot go out 
and share their grief either. As per NCW most of the 
complaints are coming via email as people are scared of 
going to the police. With alcohol being scarce at such 
times of lockdown, frustration could lead to increase in 
domestic violence.9

During lockdown even children are under stress 
due to their daily lives being affected, no schools and 
colleges, no friends to meet, only being at home with the 
social media. They are forced to see domestic violence 
within the family, especially their mother or siblings 
being subjected to violence. Their psychological distress 
increases. Some of the children themselves are victims of 
violence. Such episodes harm their future psychological 
development and create fear and anxiety in their minds, 
also affecting their other aspects of life like studies, peer 
relationships, confidence and self-esteem. According to 
Gosselin, 2005, if as a child, men witnessed child abuse 
or battering behaviors, they were more likely to abuse 
their partners when in adult domestic relationships.

The biggest ever question in the circumstances is; 
“when the lockdown ends, would their lives return to 
normal?” The answer is “no”. Domestic violence will 
not stop on its own. The victims will have to take action 
and come out of such situation. Then only the life of 
their children will improve.

Discussion
Domestic violence has a huge psychological 

impact on the victim. Other aspects are also affected 
like - physical, social, spiritual. The victim may have 
low self-esteem, guilt, hopelessness and may go into 
tension, anxiety, depression10. Seeing the abuser, the 
victim may suffer from panic attacks. Suicidal thoughts 
are common. But some victims bear this as they see no 
way out and some have futile hope that the days and the 
abuser may change. Due to prestige issues, they may not 
complain or take help. Some would rather hide behind a 
false smile than letting others know about it. As children 
may be affected due to a police complaint or divorce, 
many suffer at the hands of the abuser.Many a victims, 
women in particular, isolate themselves from friends and 
family to keep it a secret. Though mostly women are the 
sufferers, it can be the other way round also. Men can 
also be the victims of abuse. It is seen that some men 
may take to addictions due to the mental trauma. Thus 
the psychological and emotional wounds of domestic 
violence are totally devastating. They can haunt victims 
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for many years to come, thus cutting short their future 
dreams of a beautiful life.

Courts and government agencies are doing a 
commendable work, but only these efforts may not be 
enough. A recent report indicates that only about 38% 
of women in India own a mobile phone and so it might 
not be easy for a victim of domestic violence to use the 
available helplines. Those who own a mobile may be 
able to use it for personal safety.

Creating awareness in schools and colleges to 
raise voice against such injustice should be cultivated 
in the minds of future generation at a young age. A 
victim should not blame self or feel guilty. The victims 
are not wrong, the other person, the abuser is mentally 
ill, and needs treatment. The treatment can be from a 
psychologist/psychiatrist or a police or an NGO activist. 
Violence is never accepted in a society which bows their 
heads in front of Goddess Saraswati, Goddess Laxmi, 
and DurgaaMaa. There are also a number of helplines for 
domestic violence and free online counseling websites 
as available options. A number of NGOs are already 
providing support to victims of domestic violence, 
but due to the lockdown restrictions, it is vital that the 
government should take the lead. The task is huge; but 
the lives are precious.

Conclusion
Viruses may come and go, lockdowns may be there 

in future too. But the silent panendemic of domestic 
violence shouldn’t accompany. Let us start taking action 
now. Recognize the signs of domestic violence. Look 
around you. Unexplained bruises, partner putting them 
down in front of other people, jealous partners, depressed 
or anxious women who prefer to isolate themselves from 
social life. Be alert! If you are aware of such victims, 
approach them in a safe place, not in their homes. Trick 
them or coax them to come out with you. Be tactful 
and honest to your motive of helping the victim. Take 
them to a safe environment to talk. Approach the subject 
of violence with concern. Be genuine, listen and be 
empathetic. Then suggest ways in which they can be 
helped. Let us all keep our eyes open to such cases 
around us, identify, refer or help them. Let us work to 
reduce the stigma attached to victims of such violence. 
Respect women. Let’s practice the age old Sanskrit verse 
and live it ourselves, train our near and dear ones-

Yatranaryastupujyante, Ramantetatra Devata, 
Yatraitaastunapujyante, Sarvaastatrafalaahkriyaah.
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Abstract
Metabolic syndrome is a clustering of at least three of these-Abdominal (central) obesity, Elevated blood 
pressure, Elevated fasting plasma glucose, High serum triglycerides and Low high-density lipoprotein (HDL) 
levels. In recent years, there is an alarming increase in metabolic syndrome. The overall prevalence rate of 
metabolic syndrome is 33.5%. It is 24.9% in males and 42.3% in females. The terminology ‘Metabolic 
syndrome’ represents its relation with metabolism. It can be said that disequilibrium of metabolism causes 
metabolic syndrome. The word metabolism can be correlated with ‘concept of Agni’ described in Ayurveda 
because entire range of digestive and metabolic activities of the body take place with the help of the biological 
fire of the body called Agni. This study was conducted to explore the nidan (Etiological factors) of metabolic 
syndrome based on basic concepts of Ayurveda and it suggest to think about overcoming mental stress (as 
one of the prominent etiological factor) while managing Metabolic syndrome.

Keywords: Achar, Agni, Ahar,Metabolic syndrome, Nidan and Vihar.

Introduction
Metabolic syndrome, is a clustering of at least three 

of these -Abdominal (central) obesity, Elevated blood 
pressure, Elevated fasting plasma glucose, High serum 
triglycerides and Low high-density lipoprotein (HDL) 
levels. In recent years, there is an alarming increase in 
metabolic syndrome.1 The overall prevalence rate of 
metabolic syndrome is 33.5%. It is 24.9% in males and 
42.3% in females. The factors which increase the risk of 
metabolic syndrome are older age, female gender, general 
obesity, inadequate fruit intake, hypercholesterolemia, 
and middle–to-high socioeconomic status. The treatment 
of it is symptomatic because of unknown aetiology. It 
is generally accepted that the current food environment 
contributes to the development of metabolic syndrome.2,3
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There is no any resembling term in Ayurveda for 
metabolic syndrome. But there is a quote related to 
genesis of any disease is ‘loZjksxssssfieansXukS4. The 
terminology ‘Metabolic syndrome’ represents its relation 
with metabolism. It can be said that disequilibrium of 
metabolism causes metabolic syndrome. The word 
metabolism can be correlated with ‘concept of Agni’ 
described in Ayurveda because entire range of digestive 
and metabolic activities of the body take place with 
the help of the biological fire of the body called Agni. 
There are three types of agni-Jatharagni, Bhutagni and 
Dhatvagni. The Jatharagniis the most important Agni 
which digests all types of food and transforms them 
into Rasa and Mala. Jatharagni is the master Agni 
which controls and regulates other two types of Agni 
viz. Bhutagni and Dhatvagni. It is primarily situated 
in Mahastrotas (Gastro intestinal tract). Acharya 
Charakhas described that dirghayu, smruti, medha, 
arogya, tarunavaya, prabha, Varna, swara, aoudarya, 
deha-indriyabala are all dependent on the status of Agni. 
When this Agni becomes abnormally weak, it leads to 
production of improperly processed by-products of 
digestion and metabolism. It is called as ‘Aam’. This 
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Aam acts as a toxic material. The presence of Aamdosha 
in the body produces many types of abnormalities in 
various Strotasas (Micro-channels) and pathogenesis of 
disease process may start5.

Need of Study: Metabolic syndrome is major 
lifestyle disorder. Its prevalence has increased drastically 
over a past few decades. It has no radical cure. So it is 
an urgent need to discover its etiological factors so that 
it can be prevented and controlled by using treatment 
principle of Ayurveda i.e. ‘Nidanparivarjan’6.

This study was designed to find out the etiological 
factors of metabolic syndrome based on ahar, vihar and 
achar described in Ayurveda.

Aim and Objectives:

Aim: Exploration of Nidan (Etiological factors) 
of Metabolic syndrome based on basic concepts of 
Ayurveda.

Objectives:

• To study the etiological factors related to Ahar (diet)

• To study the etiological factors related to Vihar 
(Daily activity).

• To study the etiological factors related to Achar 
(Intuitive behaviour).

Material and Method
Place of Study–OPD of kayachikitsa and peripheral 

OPDs attached to institute.

Study design-Cross-sectional.

Study type-Analytical case control study.

Sample size-Total 300 (each group 150).

(The sample size was calculated as per the prevalence 
of metabolic syndrome in India.)

Grouping-Two groups (case and control)

Inclusion Criteria:

1. Age group of 30-50 years irrespective of sex.

2. Known patients of metabolic syndrome for case 
group.

3. Healthy person from patient’s family for control 
group.

Exclusion Criteria:

1. Bed ridden patients.

2. Subjects those who are unable to answer the 
questionnaire.

Selection of subject - Subjects were selected from 
above said study places by organizing special health 
check-up camps. Subjects were selected according to 
above mentioned criteria to case and control group. 
The approval from Institutional ethics committee was 
taken before started the study (IEC no. DMIMS(DU)/
IEC/2017-18/6393) (Annexure 1) before commencement 
of study, consent was taken from each subject. (Annexure 
2). All the subjects were exposed to structured proforma 
prepared to note their dinacharya. Case proforma 
(Annexure 3) was designed in such a way that the factors 
related to Ahar, ViharandAchar were covered.

Observation and Results
This study entitled “Analysis of nidan (Etiological 

factors) of metabolic syndrome.” was conducted in 
institute.

Total 300 volunteers were included in the study. 
The data obtained was coded and entered into Microsoft 
Excel Worksheet. Statistical analysis was done by using 
descriptive and inferential statistical using chi-square 
test and student’s unpaired t test and software used in 
the analysis were SPSS 22.0 version and Graph Pad 
Prism 7.0 version and p<0.05 is considered as level of 
significance.
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Graph 1: Distribution of subjects in both groups according to their occupation

Graph 2: Distribution of subjects in both groups according to consumption of fruits (fruits consumption 
minimum thrice a week)

Graph 3: Distribution of subjects in both groups according to frequency of mental stress
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Graph 4: Distribution of subjects in both groups according to type of satva

Graph 5: Distribution of subjects in both groups according to Agni

Graph 6: Distribution of subjects in both groups according to BMI
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Discussion
In this study total 300 subjects were included. Out of 

that 150 were in case group and remaining were in control 
group. The patients of 30-50 years of age were included 
in this study because above 50 years of age, most of the 
components of metabolic syndrome are established due 
to age related changes. In our study, Most of the patients 
were in the age group of 41-50 years.

In the study conducted by D.S. Prasad et al. they 
also found maximum number of patients in above said 
age group.7 This study supporting to the findings of our 
study so it can be said that the prevalence of metabolic 
syndrome is increasing in middle age also. Our study 
reveals no specific gender differences. It is supported 
by NHANES III data. According to their data, the 
prevalence was differed very little among men (24.0%) 
and women (23.4%)

However in many worldwide studies and the studies 
of Indian subcontinent, women had higher prevalence 
of metabolic syndrome.8 According to Indian Diabetic 
Federation (IDF)-defined metabolic syndrome. The 
prevalence is 29.6% in men and in women it was 30.3%.9

It is observed that the patients having various 
occupations are suffering from metabolic syndrome but 
the proportion of farmers and government employee were 
comparatively more as this was a hospital based study 
and hospital comes under rural area so the proportion 
of farmers may be more. In detail case history it was 
found that, though they were farmers by profession their 
routine was sedentary. The government employees were 
also having sedentary life style.

In another study by Andrea Bankoski it was found 
that the proportion of sedentary time was strongly related 
to metabolic risk.10It is observed that most of the patients 
of metabolic syndrome were having irregular meal while 
healthy persons were having regularity in meal time.

The study by Justo Sierra-Johnson et.al showed 
meals regularity is inversely associated with metabolic 
syndrome.11 These findings suggest that meal irregularly 
may be associated with metabolic syndrome. In another 
study by Wennberg M, it was found that irregular 
eating of meals at age 16 years is associated with higher 
prevalence of the metabolic syndrome at age 43.12

According to ayurveda, aniyamitahar (irregularity 
in meal) disturbs the agni leads to low metabolism which 
may be one of the factors of metabolic syndrome.13 It 

is observed that in the group of metabolic syndrome, 
patients were consuming fewer amounts of fruits in 
comparison with control group.

In one study it is said that the Fruits are high source 
of vitamins and minerals along with low calories. Eating 
lots of fruits and green vegetables control weight and 
blood pressure. Fibre rich diet is the form of unrefined 
whole grain, water soluble dietary fibres can be 
incorporated into diet & result in significant lowering of 
cholesterol.14

It is observed that patient suffering from metabolic 
syndrome were used to sleep just after meal at day time 
.Sleep just after meal at day time is given as the one of 
the causative factor of sthoulya and medadhatuvikruti15 
In another study by Martica H. Hall, their data suggested 
that sleep duration has a significant correlation with 
metabolic syndrome.16

This study showed that those who had habit of 
frequent anger, frequent stress were suffering from 
metabolic syndrome. They were also not involved in 
any spiritual activity. The subjects who enjoyed their 
work are found more in control group and the subjects 
of avarsatva were significant in case group.

In the study by James A. Dunbar, metabolic 
syndrome was found to be associated with depression. 
Participants with the metabolic syndrome had higher 
scores for depression than individuals without the 
metabolic syndrome.17

In another study, it seems that prolonged exposure 
to work stress may affect the autonomic nervous system 
and neuro-endocrine activity directly, contributing to 
the development of metabolic syndrome. Cortisol is an 
insulin antagonist, and cortisol output is increased in the 
metabolic syndrome.18

According to Ayurveda, satva plays an important role 
in maintaining health.19 In Charak and Shusrutasamhita, 
krodha (anger) is described as one of the etiological 
factors in paittikaprameha and shoka (grif), bhaya 
(fear), udvega (anxiety) and chinta (worry) are depicted 
as the causative factor for the vatikaprameha20

In this study, significant numbers of patients were 
having mandagni. In Ashtang Hriday, Mandagni is 
described as the basic factor for all kind of diseases.21.
As there is direct correlation of agni with metabolism, 
any disturbance in agni causes metabolic dysfunction. In 
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another study by Sharma arjunkumar et.al. It was found 
that agnimandya is the causative factor of metabolic 
syndrome.22 In this study, most of the patients of 
metabolic syndrome were having BMI more than 25.

The study of G Rodrı´guezet.al. Showed the 
similar findings of more BMI in patients of metabolic 
syndrome.23 In one study it was found that effect of 
electronic media on diet, exercise, sedentary behavior, 
and sexual activities has mixed effects on lifestyle and 
disorders.24

Limitations: This study was hospital based so only 
limited population was covered.

Recommendations:

1. This study can be continued on large population to 
confirm the etiological factors.

2. Further study can be conducted to assess the effect 
of mental stress on agni and metabolism.

3. In our study, mental stress was found to be significant 
factor in Metabolic syndrome. So another study can 
be conducted to evaluate the effect of stress relieving 
measures on Metabolic syndrome.

Conclusion
This study was conducted to explore the nidan 

(Etiological factors) of metabolic syndrome based on 
basic concepts of Ayurveda. From the study observation, 
it can be concluded that

- In Aharaj factor, irregular timing of meal and stale 
food were prominently observed in patients of 
Metabolic syndrome

- In Viharaj aspect, sleeping habit (Day sleep just 
after meal) was significantly found.

- In the view of Achar, mental stress related to 
work, family, financial, personal and unfulfilled 
expectations were observed as high in metabolic 
syndrome.

- In comparison with all above factors, manasnidan 
i.e. mental stress (Achar) was found to be more 
significant than other factors.

So this study suggest to think about overcoming 
mental stress (as one of the prominent etiological factor) 
while managing Metabolic syndrome.
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Abstract
The year 2017 is surely a milestone year for the professionals of mental health and the mentally ill patients. 
The year marks the historic moment of the Mental Health Care Act (MHCA). The utmost significance of this 
act cannot be ignored because it has come as a ray of hope because, for the first time, people with mental 
illness have been granted few rights, such as the right of the mentally ill person to make advance directives. 
Hence, it can be said that its arrival is an important accomplishment and a ray of hope for the millions of 
mentally ill people. It is an important critical step in addressing mental illness and focuses the public’s 
attention on the current status of the mentally ill patients. The attempts to have its implementation would 
surely face several challenges. Understanding the values relevant to ADs is important for clinicians because 
they have a major role to act in coping with severe and chronic mentally ill person. The object of this article 
is to gather the brilliant flashes and the boring aspects as well as drawbacks of the act. To start recognizing 
the strengths and anticipating challenges in their implementation and the future solution.

Keywords: Mentally ill patient, Mental Healthcare Act 2017, Advance Directives, Nominate representatives, 
Central authority.
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Introduction
Advance Directives (ADs) are the legal and the 

explicit rights of any adult person who has the mental 
capacity to decide while making ADs, regardless of 
the previous medical condition as set out in the Mental 
Health Care Act (MHCA) 2017.1 In ADs, one can state 

in written form one’s desires for care and/or deny and/
or authorize/nominate a delegate (NR) who may take 
any kind of future treatment decisions on his behalf if 
he/she lacks the intellectual capacity to do so. Once the 
person can make the decision, it is worth remembering; 
then at any time, or if one wishes, one can override 
the ADs previously written. Following the definitive 
regulations of the Central Authority (MHCA, 2017), 
this can of course be withdrawn, changed or cancelled 
by the person who made this. The person must take care 
of existing laws during the formation or revocation of 
ADs, and follow the absolute regulations established 
and enforced by the central authority. The person 
writing ADs and his NR is responsible for making sure 
the treating organization and the practitioners have the 
right to access to it whenever it is possible. It is the 
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obligatory responsibility of every in-charge medical 
officer/physician in charge of a person’s treatment to 
provide medication upon appropriate ADs. If the person 
concerned has reason not to follow the ADs, whether 
he/she or the caregiver/NR; if so, the appropriate board 
can order it (MHCA, 2017). For example, while MHCA 
20171 provides any insurer the option of offering medical 
insurance for mental illness treatment on the same basis 
asphysical illness coverage is provided. Within the 
same vein, in 2000, Anil Gumber found that “over 90% 
of the Indian population and nearly all the elderly are 
not covered by any kind of health insurance scheme of 
government or private.” Their healthcare needs are met 
mainly by direct cash expenses spending on public and 
private sector facilities.2 This also prevents individuals 
from an insufficient, unwanted or possibly harmful 
treatment; and helps prevent crises and the resulting use 
of involuntary medication or preventive measures such 
as isolation or seclusion. It also helps prevent untoward 
outcome by retaining greater control over their own 
mental health services; avoids compulsory medication 
and promotes person-centered care and shared decision-
making.3 Many a times the physical abuse has been 
used as a method to teach discipline in such mentally 
ill children in rural area for which there was a need for 
Mental Health Care act. 4 The use of Psychomotor and 
Affective Domains has been found to be an effective 
way of integrated teaching in such mentally ill persons. 5 
The use of electronic media has been found to affect the 
psychological development of mentally ill children with 
some of them predisposing to substance abuse.

Criteria’s for making or assessing ADs:

Three criteria should be considered for making ADs:

1. Assessment of age: Any adult, who is a major, has 
the right to make an advance directives.

2. Assessment of mental status: A person can offer an 
advance directive under subsection (1), regardless 
of his or her past mental illness or treatment as per 
MHCA, 2017[1]. Nonetheless, determining whether 
the person actually suffers from a mental condition 
that may involve an acute confusion, delirium, 
delusion or drug dependence condition is critical; 
as it may be insensitive or even incompetent to let 
someone go home with poor memory, impaired 
judgment, and little risk awareness.

3. Assessment of Mental capacity: A leading move 
to tackle the punitive nature of mental health 

legislation is to replace the test which clinically 
evaluates with the mental ability assessment (in) as 
a basis for incarceration and mandatory care.7,8 A 
decision-making capacity assessment can be carried 
out, especially where the lack of capacity to decide 
on treatment/admission for care is concerned. 
When evaluating a person’s skill, it should be 
borne in mind that any kind of active psychiatric 
impairment due to any kind of pathological problem 
impairs this capacity, and subjective evaluations 
of physicians ‘abilities without scientific tools are 
often unreliable.9 Chapter 3 of MHCA (2017), [1] 
i.e., “Advance Directive” consists of 9 Sections 
(5-13) are presented in the important points for the 
effective understanding and its applications as:-

I. Eligibility for making and executing the Advance 
Directives (ADs): In India “advance directive” 
stands for the advance directive of an individual in 
compliance with the section 5(1) of the MHCA 2017. 
The ADs are the form of legal and valid rights of any 
adult person who has the intellectual ability to make 
a written decision and thought at the time of making 
ADs. It is irrespective of one’s any kind of previous 
mental illness, unless it is contrary to any existing 
legislation in force. In ADs, one can nominate its 
care wishes or deny any kind of treatment, and 
authorize/name a Nominated Representative (NR) 
who can execute any kind of future decisions; in the 
situation on one’s behalf and where the one lacks 
the capacity to do so.

Simply put, ADs are the executionable powers of 
any adult who is major (18 years of age) and mentally 
capable of making decisions, whereby a number of 
desires may be expressed in writing, for its futuristic 
care, including care preferences and refusals, and the 
appointment of a person (s) capable of making treatment 
decisions on his or her behalf, in the event the person 
lacks the decision-making capacity. It should be further 
noted, however, that a person who is a minor is not 
capable of making ADs, but in compliance with Mental 
Health Care Act 2017 his “legal guardian shall have the 
right to make an advance directive in writing for a minor 
and all provisions relating to the advance directive shall 
extend to such minor until such time as he reaches a 
majority.”

The United Kingdom Mental Capacity Act10grants 
British citizens an additional right that can be made in 
a written or in an oral form, with the exception of any 
conditional decisions to refuse or to deny any form of 
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life-sustaining care which ought be written, signed and 
had to be witnessed for confirmation.

II. Invoking of ADs and its validity: The MHCA 
2017 states soundly that ‘An advance directive 
made pursuant to subsection (1) shall only be 
enforced if the person stops to have the ability to 
take decisions on his/her mental health or any kind 
of treatment and remains valid until amount of time 
that the person regains the ability to make decisions 
on mental health care or treatment.

III. To over-ride the ADs: Under the MHCA 2017 if 
a person has the ability to make a decision, then it 
is possible, at any time, to bypass the previously 
written ADs or, if desired, ADs can, of course, 
be removed, altered or subdued by the patient by 
following the regulations established by the central 
authority. Consequently, any ADs which are actually 
in effect contrary to any statute shall be deemed 
unconstitutional from the outset. Simply put, it is to 
be presumed that having mental ability makes any 
written ADs ineffective beforehand. The person can 
change it if he/she wishes to change it, given he/she 
has the ability to do so.

IV. Procedure to formulate an Advance Directive?: 
The Mental Health Care Act, 2017 stipulates 
that ‘Advance Directives shall be constructed in 
the manner defined by the Central Authority’s 
regulations.’ It should be noted that legal ADs 
in certain Western countries must adhere to a 
particular format involving witness identification 
and notarization;Mental Healthcare Rules 2017 
state the rules for the creation of ADs as below: 
a) An AD shall be in written form in the format as 
CR-A; b) if a NR (Nominated Representative) is 
mentioned in the AD it shall sign the AD indicating 
its willingness to function as an NR; c) all forms of 
Ds shall be signed by two witnesses attesting to the 
fact that the AD was signed by the person producing 
the AD in their physical presence.; d) The person 
making an AD shall obligatory keep a copy of the 
executed AD with himself and will also share a 
written copy of the same with the NR.

V. Maintaining the ADs with an E-register: The 
MHCA 2017 stipulates that [clause (a) of sub-
section 91] “each board shall maintain an electronic 
record of all the advance directives recorded with 
it and make them available to the mental health 
practitioners concerned as and where applicable.” 

It is beyond doubt that a simple and secure access 
to medical data through the internet has many 
advantages; and it is accepted fact that our country 
will also benefit from those facilities as set out in 
the 2017 Mental Health Care Rules that ADs must 
be made display online within the time period of 14 
days of registration with the board of importance. 
Such register will be maintain by the concerned 
in the dedicated software by the concerned board 
online.

VI. Procedure to amend or cancel the ADs: The 
MHCA2017 makes it a transparent fact that the 
person making it may revoke, change or cancel ADs 
at any point of time. The process for amending or 
canceling anykind of advance directives shall be as 
that for executing an advance directive under section 
6 (i.e. the Central Authority’s regulations on ADs). 
The Mental Capacity Act of the United Kingdom10 
states that this can be amended at any time when one 
has the ability to do so.

VII. Circumstantial validity of ADs: The MHCA 
2017 states that the ADs is not extendable to a person 
who has made the ADs for any kind of an emergency 
treatment which is included under section 103 
(e.g., Code of Criminal Procedure, 1973, etc., i.e., 
an offender is involved in any kind criminal court 
proceedings or under trial). However, the Mental 
Capacity Act, 2005 makes it transparent that there 
are some circumstances where, for example, if any 
kind of threat is present to themselves or othersor if 
one is placed under the UK Mental Health Act, this 
may be overridden.10

VIII. Need of doctors to follow ADs: According to 
the MHCA 2017 “It is the responsibility of each 
medical officer in charge of a mental health facility 
and of the psychiatrist in charge of the treatment 
of a person to prescribe or treat a person with a 
mental disorder in compliance with his or her lawful 
advance directive.” 1 It should be remembered that 
mental health professionals are not responsible for 
non-observance of a valid advance directive until 
they have obtained a readable copy of the relevant 
advance directive.

IX. Duties of the executioner of ADs and their NRs: 
The 2017 MHCA1 lays out the various obligations 
on the person who made the ADs as well as his or 
her NR. The person who wrote the ADs and their 
corresponding NRs will be absolutely responsible 
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for ensuring that the providers of mental health 
will have access to the ADs where applicable. 
Additionally, if any, the person concerned or the NR 
shall provide necessary information to the mental 
health professional of the new ADs. The Act also 
gave the authority to the legal guardian the right 
to make ADs in writing for a minor, and before 
achieving a majority all laws relating to such ADs 
shall be applied to the minor in question.

X. The power to review and modify in any ADs 
making procedure: According to the 2017 MHCA1 
the Central Authority periodically and yearly tracks 
the use of ADs. It also provides the prescription 
for the same and lay down the specifications the 
procedure for making and executing the ADs. It 
also addresses the legal procedure to safeguard 
the absolute rights of the people with psychiatric 
disorders. This may also adjust the ADs process 
or make additional regulations relevant to the ADs 
process.

XI. Liability of health professionals to follow ADs: 
Mental health employees and professionals must 
obey the ADs. If there are any sort of reasons 
not to do so, a report must be lodged with the 
board concerned. The MHCA 20171 makes it 
very transparent that no mental health worker and 
professional shall bemedicolegally held responsible 
for any adverse effects in case if one follows valid 
ADs; nor shall anyone be held liable for failure to 
follow valid and clear ADs, unless a desired copy of 
the same is given.

XII. Are there any additional regulations, regarding 
the procedure of advance directive?: Recently, 
MHCA 2017 refer to several other regulations 
relating to the ADs process, which can be stated as 
a) All forms of ADs are registered with the Mental 
Health Review Board, which has jurisdiction where 
the individual resides; b) for registering an AD no 
fees is paid with the Mental Health Review Board; 
c) all ADs are made available online within 14 
days of registration; (d) The individual concerned 
or the NR shall brought to notice to the mental 
health professional about the new ADs if any after 
modification; (e) information contained in the AD 
shall not be revealed to any unauthorized person or 
media.

Conclusion
Bridging the gap between the demand for care and 

the treatment facilities has become a major challenging 
problem from generation for healthcare professionals and 
finding and addressing barriers to the efficient provision 
of the ethical practice is critical. The information on 
medical knowledge and the available care option, we 
will be in a stronger and effective position to take the 
systematic, coordinated and appropriate treatments that 
are in the best cause of the individual health. The recent 
acts on mental health from both within and outside our 
home country have acted as an absolute reminder of 
ADs need.
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Abstract
Lumbar canal stenosis is a narrowing of spinal canal and compressing the nerves travelling through the 
lower back into the legs. The symptoms includes pain, weakness and tingling sensation or numbness of legs 
which radiate down to the feet along with psuedoclaudication, typically worsens with standing or walking 
and improves with sitting and is often related to posture and lumbar extension. It will hamper daily activity 
of patient along with quality of life. In modern science there is no appropriate treatment except surgical 
intervention which is having complication and also the chances of recurrence. Ayurveda can provide a 
suitable answer through appropriate Panchakarma modalities useful in Lumber Canal Stenosis. According 
to Ayurveda it can be related to Katigata Vata but it is not a separate disease entity. In Ayurvedic literature 
it is explained as one of the Vatavyadhi. The present case study will analyse effectiveness of Panchkarma in 
Lumber Canal Stenosis.

Keywords: Lumber Canal Stenosis, Panchakarma, Katigata Vata, Vatavyadhi.

Introduction
Lumbar canal stenosis is the medical condition 

in which the spinal canal narrows and compresses the 
nerves and blood vessels at the level of the vertebrae 
of lumber area. Lumbar spinal stenosis causes pain in 
the low back or buttocks, abnormal sensations and the 
numbness in the legs, thighs, feet or buttocks or loss 
of bladder and bowel control. The annual incidence of 
Lumber canal Stenosis is reported to be five cases per 
100,000 individuals which is fourfold higher than the 
incidence of cervical canal stenosis.1 A population-
based study in Japan2 found that the LSS incidence 
was increased by age, about 1.7–2.2% in 40–49 years 
old population and 10.3%–11.2% in 70–79 years old 
population. Acquired lumber canal stenosis occurs due 
to degenerative joint disease related with vertebra and 
spinal cord. A community based cross sectional study in 
Wardha it was observed that most (82%) of the workers, 
who performed the activities of brick making experienced 

musculoskeletal symptoms any time during last one year 
in shoulder (s) followed by lower back (71%)3. Therefore 
causes of lumber canal stenosis are occupational over 
use of joint, metabolic diseases (hyperparathyroidism, 
hemocromatosis and ochronosis). Lumber canal stenosis 
can also be caused by osteophytes, osteoporosis, tumour, 
trauma or various skeletal dysplasia, such as with 
pseudoachondroplasia and achondroplasia. The most 
common form of degenerative canal stenosis generally 
becomes symptomatic during or after the seventh decade 
of life3. It is more common in women than in men4. In a 
study population of 100 patients, Amundsen et al. found 
the occurrence of back pain and sciatica in 95% and 
claudication in 91% of the patients. Obesity is a major 
risk factor5. Conservative treatment of lumbar canal 
stenosis includes physiotherapy, anti-inflammatory 
medications, lumbar corsets and epidural injectables6. It 
is generally accepted that surgery is indicated if well-
conducted conservative management fails7.
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So there is a need and scope of Ayurveda 
Panchakarma treatment which can improve the quality 
of life hampered due to associated pain and to limit the 
further degeneration of spine. The description about 
Katigata Vata is not a separate disease entity in any 
Ayurvedic text. It is mentioned as one of the Vatavyadhi 
by Charaka8. In case of Katigata vata, dhatu kshaya 
(direct stress induced factor at the Kati region and loss of 
nutritional support to the asthis, sandhis and surrounding 
snayus together lead to vata prakopa in asthivaha srotasa. 
This lead to the symptoms of numbness (suptata), 
stiffness (stambha) and restriction in movement (gati 
avrodh). Ayurveda can provide miraculous effect to such 
patient with the help of panchakarma. Basti procedure 
is main treatment used for the vitiated vata9. In the 
management of ‘Asthi Prodoshaj Vyadhi’ Charaka 
stated ‘Kshir Basti’and ‘Sneha Basti10.

Aims: Management of Lumber Canal Stenosis 
through Panchakarma: CASE STUDY

Objectives:

1. To observe the symptoms of lumbar stenosis in 
patient.

2. To prepare an Ayurvedic line of treatment according 
to samprapti of disease.

3. To analyze results.

Methodology
To fulfil the aims and objectives of the study this 

work has been carried out in the following phase wise 
manner.

1. Case study.

2. Discussion.

3. Conclusion and summary

Plan of Work: The clinical study was conducted in 
the I.P.D. of Datta Meghe Ayurveda College & Hospital, 
Nagpur.

1. Patient was suffering from the lumbar canal stenosis 
with reference to Katigata Vata admitted in I.P.D. 
of Datta Meghe Ayurveda Hospital.

2. Panchakarma treatment protocol was planned which 
includes Sarvanga Patra pottali sweda, Sarvanga 
Shashtika pinda sweda, Katibasti, two courses of 
Kalabasti for 33 days.

3. First course of Kalabasti has Erendamooladi Niruha 

Basti 450 ml and Sahacharadi tailam Matra Basti 
60 ml.

4. Second course of Kalabasti has Panchatikta ksheera 
Basti 300 ml and Sahacharadi tailam Matra Basti 
60 ml.

5. VAS (Visual analogue scale), An Owestry low back 
pain disability Index11, 6MWT (6 min walking test), 
Pin prick test to assess the patient.

Case Study: A 55 yr old Female Indian, married 
consulted in Out-Patient Department of Panchakarma 
at Datta Meghe Ayurveda Hospital presenting with 
complaints pain in lumber region radiating to both lower 
limbs, Tingling sensation in both lower limbs below 
knee joint for 3 years. Patient was unable to walk or lie 
straight and was not able to perform his daily personal 
work, chappal slip from right foot. But from 15 days 
there is severity in symptoms. She was also suffering 
from constipation since long duration. The patient was 
diagnosed as Lumber canal stenosis in Goverment 
hospital Nagpur and advised surgery but patient was 
not willing to operate. So the patient was admitted in 
Panchakarma female ward of Datta meghe Ayurveda 
Hospital on 2nd September 2019.

On Examination:

1. General condition of patient was moderate and a 
febrile.

2. PULSE: 82/min

3. Blood pressure: 140/80 mm of hg

4. Pallor: present

5. Systemic examination:

CVS: S1 S2 Normal

CNS: Well oriented, conscious.

RS: AE = BE, clear.

P/A: Soft, non tender; Liver, Kidney,

Spleen-not palpable.

Ashta Vidha Parikshan12:

1. Nadi- Pitta Vata

2. Mala-Malavshtambha (occasionally)

3. Mutra – Samyak

4. Jivha- Sama

5. Shabd-Spashta.
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6. Sparsha- Anushna Sheet

7. Druk-Panduta

8. Akriti- Madhyam.

Vikrut Strotas Parikshan:

Rasavaha Strotas: Ubhaya Pindiko Dveshtan 
(cramps in both legs), Panduta (pallor).

Asthivaha Strotas: Katishool (pain in lumbar 
region), Kati to Vama Pada Shool (radiating pain from 
lumbar region to left legs).

Majjavaha Strotas: Tingling and numbness in both 
upper and lower limb, difficulty in walking, slipping of 
chappal from right foot.

Present Illness: Patient was having above 
complaints from three year. She was consulted and 
admitted at Goverment hospital Nagpur for treatment 
and But there was no improvement in any symptoms 
during treatment and so they advised surgery. So that 
patient came to the Datta Meghe Ayurveda Hospital for 
further treatment.

Past History: No H/O- DM/HTN/IHD/PTB/BA/
Jaundice/Typhoid or any other major medical illness.

No H/O-Any major surgical illness.

No H/O- Accident

H/O- fall from 5 foot height before 5 years.

Clinical examination of spine:

Inspection: No scoliosis, no lordosis, no kyphosis 
were found in the patient. No any other major 
abnormality was seen in spinal examination of patient. 
No any swelling and surgical marks were seen in spinal 
examination of patient.

Gait: waddling gait.

Palpation and other clinical examinations

SLR - right + at 45ᵒ.

Left + at 50ᵒ.

VAS score –10.

6MWT- 50 m

Owestry low back pain disability Index- 45%

Investigation:

Haemoglobin %- 9.2gm %

Total Leucocyte Count- 8200 cu/mm

Differntial Leucocyte Count - Polymorph-55%, 
Lymphocyte-47%, Eosinophil+Monocyt-3%

Urine examination

Albumin-Nil

Sugar-Nil

Microscopic examination-NAD

RBS (random blood sugar) - 106 mg/dl.

MRI of Lumbar Spine: MRI on dated 2/12/2018 
reported that Marginal osteophytes at multiple level. L3-
L4 disk reveals diffuse posterior bulge compressing thecal 
sac without neural compression. L4-L5 dick reveals 
broad based posterocentral protrusion compressing 
thecal sac and bilateral L5 nerve root. Facetal arthropathy 
and ligamentum flavum thickening is noted at this level, 
contributing to central canal stenosis.

Panchakarma chikitsa13-for Katigata vata case 
Table No. 1

Panchakarma 
procedures Method of preparation Method of administration Duration of 

treatment

Sarvanga PPS

Leaves of Erenda, Nirgundi, Amlika, Shigru, 
Karanja etc vatahara dravya cooked with methika 
and shatpushpa churna and tied in cotton cloth in 
the form of pottali.

The pottali is dipped in warm tila 
tailam and applied all over body in 
7 position of abhyanga.

14 days

Katibasti Ring shaped cavity made at centre of low back by 
dough prepared by black gram flour.

Warm tila tailam and sahacharadi 
tailam in equal quantity is filled in 
the ring repeatedly upto 45 minute.

22 days
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Panchakarma 
procedures Method of preparation Method of administration Duration of 

treatment

Sarvanga SPS

500 gm shashtika rice cooked in 1.5 liter 
Balamoola kashaya and 1.5 liter of milk and 
boiled till it becomes semisolid. Tie in cotton cloth 
in the form of pottali.

The pottali is dipped in warm milk 
balamoola kashaya mixture and 
applied all over body in 7 position 
of abhyanga.

14 days

Erendamooadi 
Niruha basti

Erendamooladi kashaya 300ml + Shatapushpadi 
kalka 30 gm + Sahacharadi tailam 50 ml + Honey 
50 ml + Gomutra 30 ml + Saindhava 15 gm

Administred in left lateral position 
with basti yantra before meal.

Total 6 basti for first 
round of kala basti 
manner.

Panchatikta 
ksheera basti

Guduchi, Nimba, Vasa, Patola, Kantakari ksheera 
kashaya 200 ml + honey 40 ml + Sahacharadi 
tailam 60 ml

Administred in left lateral position 
with basti yantra before meal.

Total 6 basti for 
second round of kala 
basti manner.

Anuvasana Basti 60 ml of warm Sahacharadi tailam Administred in left lateral position 
with basti yantra before meal

Total 20 basti for 
two round of kala 
basti

Table No.2 First round of Kala basti

Days 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

Type of Basti A A EN A EN A EN A EN A EN A EN A A A

A = Anuvasana basti, EN= Erendamooladi Niruha basti

Table No.3 Second round of Kala basti

Days 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

Type of Basti A A PN A PN A PN A PN A PN A PN A A A

A = Anuvasana basti, PN= Panchatikta kasheera basti

Table No.4 BT and AT comparison of Lumber canal stenosis

Domain BT AT

VAS 10 4

Owestry disability Index 45% 20%

6MWT 50m 320m

Pin prick test for both lower limb Numbness Normal

Discussion
Lumbar canal stenosis is the most common condition 

associated with lumbar spine now days and causes 
changes in the locomotor system. It is highly prevalent 
in old age, mostly advised for surgical correction. 
Surgical treatment has excellent effects and remission 
in symptoms is seen in 64% of patients14. But mostly 
symptoms reappear after surgery and no complete cure 
so patients are seeking for alternative treatments such as 
Ayurveda can be useful. Doshas in this case found kha 
vaigunya at kati Pradesh, sthana Samshraya occurred in 
the asthi, sandhi, snayus of kati region. Hence, we have 

followed line of treatment of katigata vata for this case. 
Ayurvedic interventions relieved the symptoms by doing 
samprampti bhang. After Panchakarma treatment, the 
patient got its symptoms relieved.

Patra pinda swedana (PPS) made of vatahara 
dravyas and sarvanga abhyanga with Tila tailm which 
when applied locally increases the permeability of the 
skin. Patra Pinda Sweda is an unparalleled treatment in 
painful conditions caused predominantly by Vata Dosha, 
mainly in degenerative diseases. Patra Pinda Sweda is 
mainly performed to relief from pain, inflammation, 
swelling and stiffness associated with bone, joint and or 
musculoskeletal pains15.
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Shashtika pinda sweda (SPS) made of shashtika 
shali is cooked with milk and decoction of balamoola 
kwatha. In SPS heat, massage and pressure causes 
nourishment of joints, tendons and stimulate nerve 
ending. Shashtika pinda sweda will help to improve 
circulation, nourishment to the body and it improves the 
strength of the tissues of bones and muscles16.

Katibasti involves retention of warm medicated 
tailam over the lower part of spine for specific period. It 
reduces pain, numbness, strengthens the back muscles, 
reduces stiffness and increases blood circulation of 
the local region. It also have nourishment property for 
muscle of spinal column17.

Basti: Pakwashya is the moolasthana of vata dosha. 
Basti by its action on moolasthana get control on vata 
all over body. Basti is most widely used and highly 
effective treatment for spine and neurological disorder. 
Anuvasana basti has Balya, Brimhana, Vatarogahara 
property and also provides deeper nourishment to deep 
dhatus18.

Conclusion
From the above case study we can say that Ayurveda 

can be opted as alternative treatment in lumber canal 
stenosis. The main dosha vitiated is vata. In this case 
Katigata vata line of treatment has to be considered. In 
Ayurveda point of view if proper Panchakarma protocol 
performed the samprapti bhanga can be achieved with 
significant relief from the disease symptoms. From this 
study we can suggest that Panchakarma therapy have 
effective role in lumber canal stenosis and can be done 
in large population.
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Abstract
Objective: The purpose of this study was to compare the effect of upper trapezius muscle stretching and 
median nerve mobilization on median nerve extensibility.

Design: A randomized controlled trial. Participants: 80 healthy participants with mean age range () were 
randomized to two groups who received trapezius muscle stretching & median nerve mobilization.

Outcome Measures: Right and left Elbow Extension Deficit Angle (EEDA) in degrees.

Intervention: Passive stretching of upper trapezius was done 4 times per week, 3 repetitions, 30 sec hold 
bilaterally. Median nerve mobilization was done 4 times per week, 3 sets of 10 cycles each; 30 sec rest in 
between bilaterally. Supervised self stretching and nerve mobilization was done 3 times per week, with 
number of hold and repetitions being the same.

Results: Baseline characteristics including demographic, anthropomorphic and EEDA between groups 
were comparable. Intragroup comparison of right and left Elbow Extension Deficit Angle (EEDA) were 
done using Repeated Measure Multivariate ANOVA. Inter group comparison was done using post hoc test 
Bonferroni. The level of significance was set at P < 0.05.

Conclusion: The study concludes that Upper trapezius muscle stretching is effective in improving median 
nerve extensibility. Both treatment techniques are equally effective.

Keywords: Median Nerve Mobilization, Trapezius Muscle Stretching, musculoskeletal dysfunction.

Introduction
Pain is central to the practice of physiotherapy and 

is the most common symptom for which patients seek 
health care and is most common cause of physical 
dysfunction. The musculoskeletal system is composed 
of 3 subsystems i.e. muscular, articular and neural 
systems. Janda has asserted that it is impossible to 
have damage or change in any one system without its 
being reflected in each of the other 2 systems1. The 
examination of normal compliance to movement should 

not only involve treatment of muscles and joints but also 
abnormal responses to mechanical provocation of neural 
tissue. The physical examination of patients with upper 
quadrant musculoskeletal dysfunction includes testing 
for normal movement and extensibility of mobile tissues 
of articular, muscle and nervous system. Many of these 
structures have close anatomical relationships and a test 
for one structure will definitely move adjacent structure 
or stress them. For e.g, the anatomical locations and 
orientation of upper trapezius muscle and nerves of 
brachial plexus. The upper trapezius from its origin at 

DOI Number: 10.37506/ijfmt.v14i4.12622
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occiput, ligamentum nuchae and seventh cervical spinous 
process has vertical and more oblique to transverse 
fiber orientation to its insertion into lateral one third of 
clavicle, spine of scapula and acromion. The trunks of 
brachial plexus follow an oblique to transverse course 
from their origin at C4 to T2 spinal nerves in their path 
through thoracic inlet region to their emergence from 
the axilla as peripheral nerves of upper limb2. The tests 
for the movement and length of upper trapezius muscle 
and neural tissues of upper quadrant share common 
components of shoulder girdle depression and cervical 
contralateral lateral flexion. Those with decreased neural 
extensibility had significantly less measured length of 
upper trapezius muscle3.

Need for the Study: The upper trapezius muscle 
length and upper quadrant neural extensibility is 
interdependent is proved. But very little literature is 
available to evaluate whether upper trapezius muscle 
stretching will influence median nerve extensibility. The 
asymptomatic individuals were selected for the study 
as it eliminates commonly encountered confounding 
variables associated with clinical conditions including 
concomitant physical therapy interventions (e.g., 
exercise or modalities) and pain medications. Hence, the 
need for the study arises.

Aims: To compare the effect of upper trapezius 
muscle stretching and median nerve mobilization on 
median nerve extensibility.

Objectives: To assess elbow extension deficit angle 
(Elbow Extension Deficit Angle)

a. After giving upper trapezius muscle stretching 
bilaterally.

b. After giving median nerve mobilization bilaterally.

Materials and Method
1. A plinth

2. A universal goniometer

3. A wedge

4. Measuring tape

5. Pressure biofeedback

6. Chair

7. Mirror

8. Stop watch

9. Marker

Study Design: It is a randomized controlled, single 
rater blinded trial.

Place of Study: Physiotherapy Department of 
Tertiary care hospital

Sample Size: 80 young healthy individuals (40 in 
each group).

Inclusion Criteria:

1. Normal young individuals, 15–24 years, 32 having

a. Elbow Extension Deficit Angle [ELBOW 
EXTENSION DEFICIT ANGLE] in Median 
Neurodynamic test [MEDIAN NERVE TENSION 
TEST 1] (600 – 00).10

b. Cervical lateral flexion of 200 – 400 indicating 
reduced trapezius flexibility.

Exclusion Criteria:

1. Pain and deformity of upper limb, cervical spine or 
similar history in past.

2. Neurological or vascular pathology in upper limb, 
cervical spine.

3. Spinal surgery, joint surgery in upper limb.

4. Individuals performing regular stretching exercise

Subjects were recruited from physiotherapy 
department according to inclusion and exclusion criteria. 
The purpose and procedure of the study was explained to 
subjects. An informed consent form was signed by them.

80 subjects were randomly divided into 2 groups, 40 
in each, using computer generated randomization chart.

Group 1: Upper trapezius muscle stretching group

They received upper trapezius muscle stretching 
bilaterally for 1 week.

Group 2: Median Nerve Mobilization group

They received median nerve mobilization bilaterally 
for 1 week.

Assessment:

Elbow Extension Deficit Angle (Elbow Extension 
Deficit Angle)4: Intra rater and inter rater reliability for 
Elbow Extension Deficit Angle (ELBOW EXTENSION 
DEFICIT ANGLE) assessment was done using ICC on 
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30 subjects with 10 minutes break in between. The intra 
rater reliability was 0.895 with 95% confidence interval 
ranging from 0.833 to 0.941. The inter rater reliability 
was 0.883 with 95% confidence interval ranging from 
0.813 to 0.935

Treatment:

• Passive- Static stretching of upper trapezius muscle

• Supervised self -stretching of upper trapezius 
muscle

• Median nerve mobilization by therapist

• Supervised self-mobilization of median nerve

Results
Data was analyzed using SPSS software version 

number 16. Normality for all the parameters was tested 

using Kolmogorov- Smirnov test. One way ANOVA 
was used for the comparison of age distribution in all 3 
groups and Pearson chi square test for sex distribution. 
Intragroup comparison of right and left Elbow Extension 
Deficit Angle (ELBOW EXTENSION DEFICIT 
ANGLE) were done. If normally distributed, Repeated 
Measure Multivariate ANOVA was used and if not 
normally distributed Friedman’s test was used.

In the presence of statistical significance further post 
hoc analysis was done. For intergroup comparison, if 
normally distributed then one way ANOVA was used and 
if statistically significant then post hoc test Bonferroni 
was applied and if not normally distributed Kruskall 
Wallis test was used and if statistically significant then 
post hoc test Dunn’s Multiple Comparison was done. 
The level of significance was set at P < 0.05.

Table 1: Intra group comparison of right Elbow Extension Deficit Angle

Right Elbow Extension 
Deficit Angle 

Day 1 pre Median 
(range) 

Day 1 post Median 
(range) 

Day 7 post Median 
(range) P value Significant 

Group 1 35(9,60) 30(0,60) 22(0,52) <0.001 Significant

Group 2 35(5,52) 24(0,44) 15(0,40) <0.001 Significant 

At Repeated Measures Multivariate ANOVA Group 1 and 2 showed significant improvement in right Elbow 
Extension Deficit Angle (ELBOW EXTENSION DEFICIT ANGLE) post treatment.

Table 2:

Post hoc test Right Elbow 
Extension Deficit Angle Day 1 pre Median (range) Day 1 post Median (range) P value Significant

Group 1 35(9,60) 30(0,60) <0.001 Significant

Group 2 35(5,52) 24(0,44) <0.001 Significant

Table 3:

Right Elbow Extension 
Deficit Angle Day 1 pre Median (range) Day 7 post Median (range) P value Significant

Group 1 35(9,60) 22(0,52) <0.001 Significant

Group 2 35(5,52) 15(0,40) <0.001 Significant

Right Elbow Extension 
Deficit Angle Day 1 post Median (range) Day 7 post Median (range) P value Significant

Group 1 30(0,60) 22(0,52) <0.001 Significant

Group 2 24(0,44) 15(0,40) <0.001 Significant

Both Group 1 and 2 showed significant improvement in right Elbow Extension Deficit Angle (ELBOW 
EXTENSION DEFICIT ANGLE) after single session of upper trapezius muscle stretching and median nerve 
mobilization.



Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4  6485

Also group 2 and 3 showed further significant improvement in right Elbow Extension Deficit Angle (ELBOW 
EXTENSION DEFICIT ANGLE) when treatment was continued for a week.

Table 4:Inter group comparison of right Elbow Extension Deficit Angle

Right Elbow Extension 
Deficit Angle Group 1 Median (range) Group 2 Median (range) P value Significant

Day 1 post- Day 1 pre -6.5(-30,0) -6.5(-25,3) <0.001 Significant

Day 7 post- Day 1 pre -12.5(-40,0) -18(-37,-2) <0.001 Significant

One way ANOVA: Both group 1 and 2 showed significant improvement in right Elbow Extension Deficit Angle 
(ELBOW EXTENSION DEFICIT ANGLE)

Table 5:Inter group comparison of left Elbow Extension Deficit Angle

Left Elbow Extension 
Deficit Angle Group 1 Median (range) Group 2 Median (range) P value Significant

Day 1 post- Day 1 pre# -5(-25,5) -7.5(-23,3) <0.001 Significant

Day 7 post- Day 1 pre# -15(-38,1) -16(-29,38) <0.001 Significant

# Kruskall Wallis test

Group 1 and 2 showed significant improvement 
in left Elbow Extension Deficit Angle (ELBOW 
EXTENSION DEFICIT ANGLE) after single session 
of upper trapezius muscle stretching and median nerve 
mobilization.

After 1 week of treatment of upper trapezius muscle 
stretching and median nerve mobilization, both group 1 
and 2 showed significant improvement, but there was no 
significant difference between group 1and 2.

Discussion
The results obtained showed statistical significant 

improvement in elbow extension deficit angle bilaterally 
in group 1 and 2.

Upper trapezius muscle stretching improved 
median nerve extensibility in group 2 by following 
mechanism: During movement, the musculoskeletal 
system exerts non uniform stresses and movement 
in neural tissues, depending on local anatomical and 
mechanical characteristics and pattern of body movement. 
This leads to mechanical and physiological responses in 
neural tissues. These responses include neural sliding, 
elongation, tension and changes in intaneural micro 
circulation, axonal transport and impulse traffic5.

The neurodynamics during scapular depression 
and contralateral lateral flexion of neck are as follows: 

Scapular depression increases tension in the peripheral 
nerves of the upper limb by producing an increase in the 
distance between the neck and arm. The cervical nerve 
roots move distally with this movement. Proximal sliding 
of brachial plexus relative to the glenohumeral joint is 
likely to occur. From the sonographic recordings on the 
movements of the median nerve in forearm and wrist in 
vivo, scapular depression moves the nerve proximally6.

Median nerve mobilization improved neural 
extensibility in group 2 by following mechanism: All 
the 80 subjects showed covert response either in terms of 
asymmetry in Elbow Extension Deficit Angle (ELBOW 
EXTENSION DEFICIT ANGLE) or site and quality of 
symptoms bilaterally. Covert response is differentiated 
to be neural. It is a comparable sign worth treating7.

C type nerve fibers i.e. substance P and calcitonin 
gene related peptide exist in the epineurium of peripheral 
nerves and act as nociceptors in several forms. Strong 
stretch of connective tissues around the nerve roots 
activates sensory fibers in related dorsal nerve root. 
Hence, nociception and stretch through application of 
forces may arise directly from the nervous system8.

The nerve distal to adhesion has to compensate for 
the loss of stretching ability. This can place tension on 
the nerve by the combination of movements performed 
during MEDIAN NERVE TENSION TEST 1. As the 
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connective tissues of the nervous system are innervated, 
movement of neural tissues against adhesions may 
generate a pain response in the nervous tissue. Two 
ended slider consisted of elbow and wrist movements in 
standard9 MEDIAN NERVE TENSION TEST 1.

Neurobiomechanics during above movements are 
as follows: Glenohumeral abduction causes increased 
tension in the brachial plexus and the more distal 
peripheral nerves of the upper limb. The C5 nerve root 
slides in a distal direction in the intervertebral foramen. 
The median nerve at the level of shoulder joint moves as 
much as 1 cm. Convergence of neural structures occur 
towards the shoulder joint. The median nerve at wrist 
slides 8 – 9 mm proximally with abduction11.

Elbow extension increases the length of the bed 
of median nerve by 20% which result in an increase in 
length of the median nerve by 4-5%. The principle of 
convergence i.e. the neural structures slide towards the 
joint being moved occurs. Supination produces a small 
amount of effect. However when it occurs as a part of 
MEDIAN NERVE TENSION TEST 1 it produces 
significant effect on nervous system as it is already under 
tension12.

Wrist flexion decreases the tension in median nerve 
and wrist extension increases the tension. The total 
change in strain in median nerve at the elbow between 
wrist flexion and extension is 14.8%. At the wrist the 
total change in strain of the nerve reaches 9.6%. The total 
longitudinal sliding of the nerve at the elbow between 
flexion and extension is 5.6mm and at wrist it can reach 
19.6mm. Transverse motion of the median nerve at the 
wrist occurs and has been measured between 1.5 mm 
and 3 mm13.

With shoulder in 90 degree abduction, wrist extension 
combined with elbow flexion cause an increase in tension 
in distal part of median nerve. The nervous system must 
undergo mechanical events such as elongation, sliding, 
cross sectional change, angulation and compression. If 
these dynamic protective mechanisms fail, the nervous 
system is vulnerable to neural edema, ischemia, fibrosis 
and hypoxia which may cause altered neurodynamics.

When neural mobilization is used for treatment 
of adverse neurodynamics, the objective is to restore 
dynamic balance between the relative movement of 
neural tissues and surrounding mechanical interfaces. 
The nerve trunk slides longitudinally in its bed when 
the limb is moved. When longitudinal movement of a 

peripheral nerve is restricted, continual trauma results 
from the normal movements of the limb14.

Conclusion
Upper trapezius muscle stretching is effective in 

improving median nerve extensibility. Median nerve 
mobilization is effective in improving median nerve 
extensibility. Both treatment techniques are equally 
effective.

Clinical Implication: Normal length of upper 
trapezius muscle will help in maintaining median nerve 
extensibility.

Ethical Clearance: Taken from institutional ethics 
committee.
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Abstract
There has been no case of simultaneous ipsilateral distal interphalangeal and metacarpophalangeal dislocation 
of little finger in the literature. We report a case of A 61 years old male patient with traumatic ipsilateral 
dislocation of the Dorsal Interphalangeal (DIP) joint with dislocation of the metacarpophalangeal (MP) joint 
of the little finger. Both the dislocations were reduced by traction and closed reduction.

Keywords: Metacarpophalangeal Dislocation, Dorsal Interphalangeal Dislocation, Rare Simultaneous 
dislocation.

Introduction
This report was aimed to discuss a rare injury that 

is simultaneous ipsilateral dislocation of metacarpo-
phalangeal joint (MP) and Distal Interphalangeal joint 
(DIP) of little finger. Although simultaneous dislocation 
of MP joint and Carpo-Metacarpal joint of same digit and 
MP joint and Proximal Interphalangeal joint dislocation 
of same digit has been reported in previous studies [1,2]. 
But, simultaneous dislocation of MP and DIP joint in 
the same finger was not found in the Medical Literature.

Case Details: A 25 years old, female patient reported 
to OPD with history of fall on hand while walking on 
the road. Patient reported with complains of pain and 
swelling over the little finger of left hand and was unable 
to flex the finger and make a fist with left hand. On local 
examination, the swelling and tenderness was at MP 
joint and DIP joint of the 5th Finger. Deformity was 
present in littlr finger. Sensory and Neurovascular status 
of little finger was intact.

Figure 1
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Figure 2

Figure 1 and 2 showing swelling and deformity of the little finger. Figure 2 showing the patient is unable to flex 
little finger.

Patient was advised Anteroposterior and Oblique Radiographs of hand (Figure 3 and 4) which depicted Dislocation 
of Metacarpophalangeal joint and Dorsal interphalangeal joint of little finger of left hand with no evidence of fracture.

Figure 3 showing AP view of Hand Figure 4 showing Lateral view of Hand

AP and Oblique Radiographs of hand shows Dislocation of Metacarpophalangeal joint and Dorsal 
interphalangeal joint of little finger of left hand with no evidence of fracture 
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Closed reduction of MP joint was achieved first by 
giving gentle traction to proximal phalanx under ring 
block anaesthesia with 2% xylocaine. Thereafter, closed 
reduction of DIP joint was achieved by gentle traction. 
The clinical confirmation of reduction was suggested by 

correction of deformity of the little finger and patient 
was able to flex both MP and DIP joints. To verify the 
reduction radiologically, AP and Oblique radiographs 
of hand were done which showed reduced MP and DIP 
joint of little finger of left hand. (Figure 5,6).

Figure 5 Figure 6

X rays shows reduced Metacarpophalangeal and Distal Interphalangeal Joints of Little Finger of left hand.

Discussion
No case of simultaneous dislocation of an ipsilateral 

distal interphalangeal and metacarpophalangeal joint of 
the fifth finger was found in literature. However, a case 
of simultaneous dislocation of Proximal interphalangeal 
joint (PIP) and Metacarpophalangeal Joint (MP) 
of little finger was reported in which PIP joint was 
reduced by closed reduction and open reduction was 
needed to reduce MP joint. Another case of ipsilateral 
dislocation MP joint and Carpometacarpal joint was 
also reported in literature1,2 in which carpo-metacarpal 
joint required closed reduction and fixation with K wire 
and MP joint required surgery using Volar approach. 
Metacarpophalangeal dislocations which are irreducible 
by closed reduction are rare injuries due to buttonholing 

of the metacarpal2,3,4. It is the volar plate which causes 
hinderance in reduction. However, in our case, the 
fracture was easily reduced by traction and reduction 
only and no such difficulties were encountered. The 
patient regained all the movements of the finger by 6 
weeks.

Conclusion
We believe that result and functional outcome of this 

case was satisfactory. Although, it was a surprise that no 
such case has been reported in orthopaedic literature till 
date.
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Abstract
Coronavirus disease 2019 (COVID-19) is a respiratory disease, spread through personal contact or contact 
of person with the surface containing virus. First patient of COVID-19 was found in Wuhan, China which 
is now been spreading all over the world.Coronaviruses belongs to the Coronaviridaefamily. Genomic 
characterization has shown that probably bats and rodents are the gene sources of Coronaviridaefamily. 
Today, more than 10 drugs are being undergonein clinical trials for the treatment of COVID-19. The present 
review article includes the causes of COVID-19 spread, symptoms of infections and their complications 
involved, current treatment strategies which various countries have been applying including plasma therapy, 
treatment using combination of antiviral drugs. It also comprises of ongoing clinical trials of vaccines on 
COVID 19 patients. Overall, the present article gives the global current scenario of the COVID 19.
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Introduction
Today, more than 18,53,168 people are infected 

with pandemic COVID 19. Among all 200 countries, 
United States of America leading at the top position with 
more than 13 million corona positive cases. COVID-19 
is a respiratory infectious illness that can spread from 
person to person. Corona virus Infected person shows 
mild to moderate respiratory illness which can be treated 
without any special strategic treatment. Older person 
and those who are having already medical complications 
like cardiovascular disease, diabetes, chronic respiratory 
disease, kidney problem and cancer are more vulnerable 
to get serious development of illness. The best way 
to prevent and stop the transmission of coronavirus 
infection are to maintain 6 feet distance from infected 

person wash your hand with soap or 70%(V/V) alcohol 
based sanitizer and at regular interval of time and avoid 
touching of your hand to your face, mouth and Eyes. 
Coronavirus spreads through droplets of saliva or liquid 
discharge from the nose whenever an infected person 
cough or sneeze he should cover his mouth with tissue 
paper or handkerchief or he should cough or sneeze into 
his flexed elbow1,2 So far, there is no potential medicine 
or vaccine for the treatment of corona virus infection or 
covid-19. However, many clinical trials are going on to 
evaluate the potential vaccine or strategic treatment3-5. 
The dynamics of SARS-Cov-2 are currently unknown, 
but there is speculation that it also has an animal origin 
and that is Bat.Novel Corona virus has potential to 
become a pandemic infectious disease and a threat to the 
public health. Worldwide it is seen that many countries 
are in the stage of human to human transmission and 
there are lakhs of people are infected and thounds of 
deaths are reported and observing this situation WHO 
declared the COVID-19 a pandemic6.

Etiology: Coronavirus positive-sense single-
stranded RNA genome and a nucleocapsid of helical 
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symmetry, when it is observed under an electron 
microscope it shows the cahracteristics of club-
shaped spikes which are glycoprotein that project 
from its outer surface and it look like a crown. 
(coronam is the Latin term for crown). Coronaviruses 
constitute the subfamily Orthocoronavirinae belongs 
to the family Coronaviridae and it classifies into four 
genera of CoVs: Alphacoronavirus (alpha CoV), 
Betacoronavirus (beta CoV), Deltacoronavirus (delta 
CoV) and Gammacoronavirus (gamma CoV). Genomic 
characterization has shown that probably bats and rodents 
are the gene sources of alpha CoVs and beta CoVs. On 
the contrary, avian species seem to represent the gene 
sources of delta CoVs and gamma CoVs7,8. Other 
human CoVs that is beta CoVs can cause epidemics with 
variable clinical severity featuring respiratory and extra-
respiratory manifestations9,10,11. Coronavirus positive-
sense single-stranded RNA genome contains 29891 
nucleotides, encoding for 9560 amino acids. However 
from which species it is originated it is not confirmed till 
now but the study of genome of the novel corona virus 
comes out with the findings that COVID 19 probably 
evolved from a strain found in bats but the intermediate 
species between bats and humans is not known12-14.

Transmission: Analysis of the data related to 
COVID-19 shows that Virus gets transmitted from 
human to human only when the individuals comes in 
contact with infected person. It is seen that initially 
the family members, Health Care professionals gets 
infection only when they comes in contact with the 
infected person. Studies comes out with the findings 
that the incubation period of the novel coronavirus is 3 
to 14 days. Studies also showed that this novel corona 
virus swiftly transmitted from human to human and Gets 
doubled in about one week15-18.

Treatment: After studying we have identified around 
15 drugs which are undergoing clinical trials of different 
phases. After medical intervention. It was found that 
COVID 19 or Corona virus could be treat by using drugs 
like Chloroquine, Hydroxychloroquine, Remdesivir, 
Ribavirin, Ribavirin plus Interferon, Camostat Mesilate, 
Lopinavir/Ritonavir, Darunavir/Cobicistat, Favipiravir, 
Umifenovir, Oseltamivir, Baloxivirmarboxil, 
Tocilizumab, Sarilumab Eculizumab. Chloroquine drug 
molecule and hydroxychloroquine drug molecule not 
only shows antimalarial activity but also have antiviral 
effect against (HIV) Human Immuno Deficiency 
Diseases virus by showing mechanism of action against 
the virus by preventing the virus to enter into the host 

cells. Hydroxychloroquine drug have shown the positive 
effect in order to treat Acquired Immuno Deficiency 
Syndrome (AIDS). In the ongoing clinical trials for the 
treatment of COVID 19 come out with the results that 
Hydroxychloroquine drug if given with macrolide anti- 
biotic azithromycin shows that 100% of Corona positive 
patients are cured as if only Hydroxychloroquine drug 
given alone then only 57.1 % Corona positive patients 
are cured. Now the clinical trails are undergoing to 
test weather the Hydroxychloroquine drug can use for 
treatment of COVID 19 positive patient those having 
Pneumonia4, 23-26].

There are 2 clinical trails are undergoing using the 
drug Remdesivir in the mild to severe respiratory viral 
infection by COVID 19. Remdesivir is a nucleotide 
analog inhibitor of the EBOV RNA-polymerase RNA-
dependent (RdRp). Dyer et al. 2019 depicted the 
primary outcomes the mortality rate of 33 % in 499 
patients treated with Remdesivir drug against the EBOV 
diseases in initial stages. Also noted that a mortality 
rate of 75 % in 1900 patients of non treated infected 
patients during the same epidemic time period. Wang et 
al. 2020 depicted the alalysis indicating that Remdesivir 
is giving effective results in the treatment of COVID 19 
in Vero E6 cells (EC90 1.76 μM). He also implied the 
mechanism of remdesivir drug involves the inhibition of 
viral application19, 27.

China already approved the Umifenovir in order to 
treat influenza viral infectious diseases since it has not 
shown any adverse effects while treating the SARS. 
Umifenovir involves the mechanism of anti- viral action 
against the influenza virus A and B by virul fusion 
inhibition with targeted membrane in order to block the 
entry of virus into the cell.

Remdesivir: Remdesivir drug is a antiviral drug 
which has already used in the treatment of Paramyxo 
virus, Filo virus, Pneumo virus and Corona Virus. In 
vitro it is observed that Remdesivir shows the potent to 
control the clinical symptoms in SARS- CoV-1; MERS- 
CoV and in recent studies it is also shows against COVID 
19 and comes out with the result that Remdesivir drug 
can be act as a SARS- CoV-2 inhibitor which is replicate 
in nasal and bronchial airway epithelial cells. However, 
in COVID 19 the clinical symptoms improvement 
and antiviral efficacy of remdesivir drug remains to 
be established. Gilead Sciences Inc., developed the 
Remdesivir on which the Adaptive COVID 19 Treatment 
Trial or ACTT was conducted by National Institute 
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of Allergy and Infectious Diseases (NIAID) at NIH in 
to order to study the infection causes and to design a 
effective standard procedure to cure COVID -194].

Placebo controlled randomised trial of remdesivir 
in the sever patients of COVID-19 with the method of 
double –blind trial in order to check the efficacy and 
adverse effect of remdesivir drug in adults (aged ≥18 
years). In this trial only men and non- pregnant women 
who are positive with SARS-CoV-2 and suffering from 
Pneumonia and having oxygen saturation of 94% or 
lower on room air or a ratio of arterial oxygen partial 
pressure to fractional inspired oxygen of 300 mm Hg or 
less and were within 12 days of symptom onset were 
eligible. For this trial patients were given Remdesivir 
intravenously that is 200 mg on first day and 100 mg 
followed by second to tenth day in single infusion or 
infused placebo for same time period. Laboratory 
parameters were regularly monitored and assessed the 
adverse effects.

From the time period 6 February 2020 to 12 March 
2020 trial was done on 236 eligible patients of whom 
Remdesiver were given to 158 eligible patients and 
78 patients were given placebo. Mostly patients was 
suffering from common disease like Coronary heart 
disease, hypertension and diabetes and maximum 
patients of these disease were in the Remdesivir group 
as compared to the placebo group. Some patients were 
given Lopinavir–Ritonavir drug in the trial. It was 
observed that the patients in placebo group shows the 
symptoms for 10 days and in case of Remdesivir group 
the patients had shown the respiratory rate of more than 
24 breaths per minutes and those patients administered 
with Remdesivir drug shows the significant improvement 
in the clinical symptoms and laboratory parameters 
within 10 days after the trial starts. In patients with use 
of remdesivir within 10 days after symptom onset, 28-
day mortality was not significantly different between 
the groups, although numerically higher in the placebo 
group; by contrast, in the group of patients with late use,

Adverse effects were noted during the trial in both 
the group and it was observed 102 patients in Remdesivir 
group and 78 patients in placebo group reported 
the common adverse effects. In Remdesivir group 
common adverse effects like constipation, anaemia, 
hypoalbuminaemia, thrombocytopenia, hypokalaemia 
and increased total bilirubin were reported. In placebo 
group common adverse effects like constipation, 
anaemia, hypoalbuminaemiahypokalaemia increased 

aspartate aminotransferase, increased blood lipids 
and increased total bilirubin were reported. All deaths 
during the observation period were judged by the site 
investigators to be unrelated to the intervention.

Vaccine: Till date 8 april 2020 the COVID-19 
vaccine Reasearch and Development are doing by 115 
Vaccine making entities, of which 78 as an active project 
in which 73 are currently at the stage of exploration and 
preclinical trial and remaining 37 entities are unconfirmed 
(development status cannot be determined from publicly 
available or proprietary information sources). The 
most progressive entities have recently undergone 
into development of clinical studies which includes 
mRNA-1273 from Moderna, Ad5- nCoV from CanSino 
Biologicals, INO-4800 from Inovio and LV- SMENP- 
DC and pathogen- specific aAPC from Shenzhen Geno- 
Immune Medical Institute. Many vaccine developers 
entities have shown their plans to start the human clinical 
trials in 2020. This COVID-19 vaccine developers is 
evaluating the different technologies like nucleic acid 
(DNA and RNA), virus- like particle, peptide, viral 
vector (replicating and non- replicating), recombinant 
protein, live attenuated virus and inactivated virus 
approaches. Many of these technologies are not the basis 
for licensed vaccines but the Oncology study experience 
convinces vaccine developers to explore the novel 
alternative resources in the new world in order to swift 
the development of vaccine[29].

Plasma Therapy: Covalescent Plasma Therapy 
(CP) has been used since 100 years for treating several 
infectious diseases including viral diseases. CPis an 
adaptive immunotherapy which helps in improving 
the patients immunity to fight against the specific 
infection. CP therapy was reported to be used for the 
treatment of SARS (write the long form), H1N1 (write 
the long form) and MERS (write the long form) with no 
adverse effect. However it was also reported that the CP 
therapy fails to decrease the mortality rate due to Ebola 
Virus disease. Because there is no data available for 
neutralising antibody titration for stratified analysis (It 
is not connecting to the previous sentence). Virological 
Studies and clinical studies comes out with findings 
that MERS, SARS and COVID 19 shows similarity and 
therefore CP therapy might be useful for the treatment of 
COVID 19. In the CP therapy, neutralizing antibody titer 
from COVID 19 recovered patients can be used for the 
affected individual.

For clinical trail of CP therapy 10 critical patients 
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were identified with COVID 19 positive. 200 Ml single 
dose of convalescemt plasma derived from recently 
recovered healty donors with neutralizing antibody titers 
above 1:640 and this plasma was transfused to these 
patients with the combination of antiviral drug Lopinavir 
and Ritonavir and extra supportive care.

Conclusion
Overall, the present review article summarizes 

the history of COVID 19, its etiology, transmission 
and various treatment strategies so far have been tried 
by various medical experts. Considering the work 
progress for the treatment or prevention of COVID 19, 
it is expected that vaccine will soon be available in the 
market.
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Abstract
Corona virus disease (COVID 19) is a recently discovered pandemic. Coronavirus infectious disease 
originate from Wuhan, China and widely and quickly spread throughout the world. WHO pronounced it as 
Pandemic. As the spread of disease is through contact and the rigidity of virus in term of its lifespan outside 
the human body its threat human beings is alarming with no thearapy to treat. As per the WHO guidelines the 
only way to control is to prevent the disease by following selfcare method. Though the Scientific community 
started research on the vaccine as well as newer drugs the development of which may require certain time 
to reach at the people at large. Thus selfcare management is found to be the only strategy to combat the 
infection by COVID 19.
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Introduction
Novel corona virus(COVID-19) is rapidly spreading 

worldwide and its mitigation is threat to human life and 
declared as pandemic. It is caused by virus belonging to 
family Corona viradae initially originated from Wuhan 
China and having size of 65-125 nm in diameter.1 The 
virus that causes COVID-19 is transmitted mainly 
through droplets produced when a person who is infected 
coughs, sneezes, or exhales. Contact with someone who 
has COVID19 or touching a contaminated surface and 
then eyes, nose, or mouth,be infected with the virus by 
breathing. These droplets are too heavy to hang in the 
air and quickly fall on floors or surfaces. People with 
COVID-19 generally develop signs and symptoms, 
including mild respiratory symptoms and fever, on an 
average of 5-6 days after infection (mean incubation 
period 5-6 days, range 1-14 days). At times experience 
additional symptoms, such as: runny or stuffy nose, 

sore throat, headache, body aches and pains,diarrhoea, 
some observations suggest that respiratory symptoms 
may worsen in the second week of illness. This appears 
to occur after 8 or 9 days. According to the World 
Health Organization (WHO), about 1 in 5 people 
with COVID-19 become seriously ill. Most people 
infected with COVID-19 virus have mild disease and 
recover. Older people and those with underlying health 
conditions such as cardiovascular disease, diabetes, 
chronic respiratory disease and cancer are more likely to 
experience serious illness.2,3

The number of patients worldwide is increasing 
even though the virus is not that fatal. Total number of 
affected patients by COVID 19 Globally, as of 14:00 pm 
CEST, 8 June 2020, there have been 7103804 confirmed 
cases of COVID-19, including 406303 deaths, reported 
to WHO. In India till 14:00 pm CEST, 8 June 2020, 
there have been 258090 confirmed cases of COVID-19, 
including 7207 deaths. India is a country which ranks 
second in population, the seventh-largest country by 
area and the democracy with largest population in the 
world. In country like India, where the population is 
135 Crores and literacy is low risk of COVID-19 virus 
is very evitable and can lead to dangerous situation 
challenging life and healthcare system. Covid pandemic 
has affected a lot of developed countries and likewise 
India will also be affected. A lot of check has to be done 
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in administrative and clinical level in India to combat the 
healthcare post pandemic where social distancing is only 
vaccine available.4 To know how population is affected 

by spread of virus COVID 19 is illustrated by a very true 
example in central India is mentioned in Fig 1.

Fig 1: The 68-year-old male deceased from Satranjipura, Nagpur, India was the First case of COVID 19 in 
Nagpur with affected 44 other people in family and relatives5

India is a social country, where mostly daily life 
of Indians may include social gathering, meeting, 
celebrations, hoteling, weddings and for some 
conferences. Therefore to deal with COVID 19 would 
be difficult. More over most of these occasions revolve 
round food items and maintenance of hygiene in bulk 
food will be the big query.

Moreover for people who have travelling as their 
job profile will face difficulty in maintaining social 
distancing during their travel due to population and 
sanitization of such big travel network on daily basis 
will be challenging.

Worshiping in religious place is also big tradition in 
India, visiting temples, mosques and church is a part of 
daily routine for many in India. Buying groceries,visiting 
mall, cinemas, salons and spas, taking domestic help are 
required to be done with due care.

The population can face very dangerous situation in 

case of COVID 19 spread and thus in India management 
of this virus is very crucial and important.

There are various measures through which novel 
corona virus can be fought back and will be discussed 
further.

In topsyturvy times of global pandemic it is important 
to remember that self care is farmost important to keep 
safe, there are several ways to selfcare issued by WHO

1. As per the guidelines wearing mask is needed

2. No hugging and shaking hands anymore

3. Distancing from others in crowdy places

4. Washing hands with soap regularly protects health 
of everyone

5. Avoid touching eyes, nose and mouth.

6. Using alcohol based sanitizers, cleaning and 
disinfecting high-touch surfaces regularly is an 
important precaution to lower the risk of infection
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7. Cleaning laundry at home

8. Removing shoes before entering home and changing 
clean clothes after being in crowded places and 
washing hands with soap and water immediately

9. Washing Groceries properly with running water

10. Informing people about importance of hygiene

11. Keep surroundings clean, sanitising frequently 
touched objects

12. Providing sanitation of Toilets used by COVID 19 
patients at home

13. Many health co-benefits observed by safely treating 
water and sanitation facilities and by applying good 
hygiene practices.

14. Special care for safety of children, elderly, patients, 
caregivers and staff of organisations giving service 
to COVID 19 patients or ward.

15. Leaving home only if very necessary

16. Testing and Visiting doctor if symptoms occur6-9

Other Self Care Measures includes:

1. Exercise: Exercising at home can be helpful and 
improve physical as well as mental health

2. Yoga: stressful times can be managed by yoga and 
meditation

3. Making meal at home can be safe for prevention of 
outside food contamination

4. Nutrition plays a vital role in immunity building 
which inturnplays a key role against diseases

5. Hopeful: Being hopeful can give positive wibes 
moreover keeping self-busy as well as learning 
something new can be helpful

6. Maintaining routine on daily basis

7. Taking breaks from media and news

8. eHealth tools such as applications and websites can 
be used to support self-care behaviors and maintain 
chronic illness stability

Strategies for development of new drugs for 
treatment of corona virus12-14

The stages of new drug development:

• Phase 1: Discovery and Development.

• Phase 2: Preclinical Research.

• Phase 3: Clinical Research.

• Phase 4: FDA Review.

• Phase 5: FDA Post-Market Safety Monitoring

The parameters which are considered in the drug 
repurposing

1. Possible targeting

2. Knowledge of small molecules

3. Data reported against viruses

4. Search of substance that interact with viral proteins

5. Identification of right drug

6. Repurposing of drugs that have already been 
reported

7. Novelty in work to produce results

8. Drugs that increase the pace to save more lifes in 
COVID19

9. Host directed therapies

10. Bioinformative tools

11. Computer aided drug design

12. Computational studies

13. Drug data management and patient data management

14. Invivo models

15. ACE Blockers

16. Points which are lesser danger

17. Amino acid targeters

18. Look for existing molecules

19. Biological affecting points

20. Consider genetic mutations points

21. Find for functional group

22. Uniform data manner

23. Defined route of administration

24. Pharmacokinetics and dynamics

25. Electronic health record

26. Screen all chemical class of drugs

27. Preventing antibiotic reuse in repurposing

28. Emergence of antimicrobial resistance

29. Emphasis on small molecules
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30. Intellectual property and economic consideration

31. Clinical trials of all the phases

32. Patentability of the proposed work

33. Consideration of crucial protein protein interaction

34. Finance management of research and pricing of 
drug in developing country like India

35. Multi institutional efforts

36. Industry sponsoring for development and research

37. Drugs which can be active against other species of 
Corona virus

38. Drugs that can be used in future pandemic

R & D Blueprint and COVID-1915-16: The current 
COVID-19 pandemic is new, however the worldwide 
response attracts on the teachings learned from epidemic 
outbreaks over the past many decades.

As a part of WHO’s response, the R & D Blueprint 
was activated to accelerate nosology, vaccines and 
medicine for this novel coronavirus. The Blueprint 
aims to enhance coordination between scientists and 
world health professionals, accelerate the analysis 
and development method and develop new norms 
and standards to find out from and improve upon the 
worldwide response.

On thirty January 2020, following the 
recommendations of the Emergency Committee, 
the WHO agency Director-General declared that the 
occurrence constitutes a Public Health Emergency of 
International Concern (PHEIC). The scientists of all 
over world on COVID-19 met at the World Health 
Organization’s Geneva headquarters on 11–12 Feb 2020 
to assess the present level of data regarding the new 
virus, agree on vital analysis queries that require to be 
answered desperately and to seek out ways that to figure 
along to accelerate and fund priority analysis to curtail 
this occurrence and indurate those within the future. The 
discussion PROVED TO BE CRUCIAL agreement on 
2 main goals. the primary was to accelerate innovative 
analysis to assist contain the unfold of the epidemic 
and facilitate look after those affected. The second was 
to support analysis priorities that contribute to world 
analysis platforms in hopes of learning from the present 
pandemic response to higher indurate ensuing unforeseen 
epidemic.Building on the response to recent outbreaks 
of Ebola virus, SARS-CoV and MERS-CoV, the R & D 
Blueprint has expedited a coordinated and accelerated 

response to COVID-19, together with associate degree 
new program to develop a immunizing agent, analysis 
into potential pharmaceutical treatments and reinforced 
channels for data sharing between countries. The current 
world COVID 19 public health emergency underscores 
the necessity to accelerate the event of COVID 19 
candidate vaccines. The unit for immunizing agent 
prioritization aims to supply aspirational support to 
immunizing agent developers from a public health 
perspective likewise on grade immunizing agent 
platform approaches and/or candidates to be thought-
about for additional development and probably take into 
account for later stage of analysis within the context of 
the worldwide COVID 19 occurrence.

The objectives are:

1. To review the present pipeline of candidate vaccines 
for COVID 19

2. To review the present pipeline of candidate vaccines 
for different coronaviruses and discuss their price in 
protective against the COVID 19

3. To create preliminary recommendations on whether 
or not the event of COVID 19 candidate vaccines 
ought to be prioritized over the event of different 
coronaviruses candidate vaccines.

This Consultation presents associate degree initial 
step towards the analysis of vaccines against this novel 
Coronavirus. There are currently efforts to spot further 
vaccines and to expand the support of proof on the 
market on every of the candidates.

The COVID-19 (Technology) Access Pool are 
voluntary and supported social commonality. That gives 
a one-stop buy knowledge domain, information and data 
to be shared equitably by the worldwide.

The aim is to accelerate the invention of vaccines, 
medicines and different technologies through open-
science analysis and to fast-track development by 
mobilizing further producing capability. This may 
facilitate guarantee quicker and additional evenhanded 
access to existing and new COVID-19 health 
merchandise.

There are a unit 5 key parts to the initiative:

• Public speech act of factor sequences and data;

• Transparency round the publication of all clinical 
test results;
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• Governments and different funder’s area unit 
inspired to incorporate clauses in funding 
agreements with pharmaceutical corporations and 
different innovators regarding even distribution, 
affordability and the publication of trial data

• Licensing any potential treatment, diagnostic, 
immunizing agent or different health technology to 
the Medicines Patent Pool - a United Nations-backed 
public health body that works to extend access to 
and facilitate the event of, life-saving medicines for 
low- and middle-income countries.

• To promote and enhance support to innovative 
models and technology transfer that increase 
national income and provide capability, together 
with through connection the Open Covid Pledge 
and therefore the Technology Access Partnership 
(TAP).

With worldwide help and initiation, C-TAP can 
function as important part to the access COVID-19 
Tools (ACT) Accelerator and different initiatives to 
support efforts to fight COVID-19 globally.

WHO, Costa Rica and every one the co-sponsor 
countries have conjointly issued a “Solidarity decision 
to Action” asking relevant stakeholders to hitch and 
support the initiative, with suggested actions for key 
teams, like governments, analysis and development 
funders, researchers, trade and civil society.

To date, the COVID-19 Technology Access Pool 
is currently supported by the subsequent countries: 
Argentina, Bangladesh, Barbados, Belgium, Belize, 
Bhutan, Brazil, Chile, state, Ecuador, Egypt, 
Central American country, Honduras, Indonesia, 
Lebanon, Luxembourg, Malaysia, Maldives, Mexico, 
Mozambique, Norway, Oman, Pakistan, Palau, Panama, 
Peru, Portugal, St. Vincent and Grenadines, African 
nation, Sri Lanka,Sudan, European nation, Timor-Leste, 
Uruguay, Zimbabwe.

Conclusion
COVID 19 is dangerous, but with above approaches 

and united efforts with government such pandemic 

can be overcome. Giving priorities to healthcare and 
following the guidelines can increase lifes expectancy 
in COVID 19.
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Abstract
The present research aimed at researching the physiological effect of yogic procedures in healthy subjects 
on Pranavahastrotas. The objective of the study was to test Pranvahastrotas’ physiological functions by 
evaluating Herat Rate (HR), Respiration Rate (RR), Tidal Volume (TV), Inspiratory Reserved Volume (IRV), 
Expiratory Reserved Volume (ERV), Forced Vital Capacity (FVC), MVV (Maximum voluntary ventilation), 
Ratio-FEV1/FVC (Forced expiratory volume in one second). Total thirty healthy participants were selected 
by lottery method with prior written consent. After institutional Ethical committee clearance selected 
participants performed schedule of Yogasanas and Pranayama for 9o minutes daily for two months and they 
were again assessed for all the above parameters after completion of 60 days. After 60 days heart rate and 
respiration rate decreases to significant level whereas there is significant rise in IRV, ERV, FVC, MVV and 
FEV1. In conclusion, yogic exercises and Pranayama done regularly improve pulmonary function test, there 
helps in improving the health of Pranvahastrotas

Keywords: Asan, Pranayam, Pranvahastrotas.

Introduction
According to Chhandogyopanishad, one of the most ancient Upanishads, a human being may live without eyes, 

ears, legs, etc but cannot live without breathing and nourishment, for life derives from these two elements and 
depends entirely on them. This is the vital energy within them or vital force. Pranvayu (vital air) is responsible for 
breathing, regulating manas, sensory organs and activities such as circulation of blood, sneezing and belchingare 
vital functions for life. Pranvayu staying at Murdha (head region) and moving in neck and throat area conducting all 
these things is therefore called Prana life1. This Pranvahastrotasis vitiated by waste, repression of natural desires, 
indulgence in dry things, exercise during hunger and other Strotasa (systems) disability.2

Pranvahastrotas is among the body’s most important structures. It is mainly responsible for providing oxygen 
and removing carbon dioxide. It facilitates speaking, too. Oxygen is the source of life and lack of supply of oxygen 
in the body may mean death. The oxygen that our respiratory system produces is used by the hundred billion cells 
that make up our body, in particular the Brain 3 The respiratory system include the nose, the nasal cavity, the pharynx, 
the larynx, the trachea, the bronchi and their smaller branches and the lungs which contain the terminal air sacs or 
alveoli. 4 The diseases developed due to impairment in the functions of Pranvahastrtotas may develop diseases like 
Shwas(asthma),kasa(cough) and also point out the problems of respiratory system.5

Asanas (physical postures) and Pranayam (respiratory exercises) are essential steps of Ashtanga Yoga (eightfold 
yoga), Asanasare the stable postures of the body, helps to improve and promote muscle health. Pranayama is a 
procedure of controlling mind by controlling the Vayu (air) in inspiration and expiration. These yogic procedures 
are not only having psychological benefits but they are having many physical benefits also6,7 Lung volumes and 
capacities express the functional status of respiratory system in physiological as wellas pathological situations.8 

DOI Number: 10.37506/ijfmt.v14i4.12626
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All Pranayama forms include deep inspiration, with 
holding of air and deep expiration. Respiratory activity 
thus greatly affects the lung capacities and volumes.9

Pranayam can be described as to inhale, toretain 
and to exhale the additional quantity of Pranvayu or 
fresh air. As the additional quantity of air is inhaled and 
retained for an additional period in the lungs, its gets 
more time to exchanged by alveoli and the vital capacity 
of the lungs is increased. The amount of airthatisflushed 
in and out during aspiration is measured by spirometer.10 
Normal volumes and capacities are as follows.-

Tidal volume (T.V.): 500 mlper inspiration. 360 ml 
reaches the lungs while 140 ml remains in bronchi.

Inspiratory reserved volume (IRV): The air which 
can be forcibly inspired beyond the tidal air volume 
(2100- 3200ml)

Expiratory reserved volume (ERV): The amount 
of air that can be evacuated after tidal expiration. (1000-
1200ml)

Respiratory capacities: The following features are 
covered in inhaled after normal expiration.

Inspiratory capacity (IC): Maximum amount of 
the air that can be inhaled after normal expiration.

Vital capacity (VC): Maximum amount of 
the changeable air that can be expired after normal 
inspiration. It includes tidal inspiratory reserve and 
expiratory air volumes. In healthy youths it is about 
4800ml.

Functional residual capacity (FRC): Volume of 
the air remaining in the lungs after a normal tidal volume 
expiration.[11]

Methodology
Participants fulfilling inclusion criteria were selected 

for study. Thirty healthy subjects were enrolled in the 
study (n = 30). All participants were between 20–50 
years of age and were recreationally physically active. 
After detailed oral and written information regarding 
all procedures and possible consequences, each subject 
signed a written consent prior to participation. The study 
was approved by the Institutional Ethics Committee of 
Datta Meghe Institute of Medical Sciences.

Selection of participants for the study: All the 
participants were selected by lottery method. The health 

of the participants was assessed by noting the present, 
past, family and personal history and also by thorough 
general and systemic examinations.

Inclusion criteria:

• Healthy individuals between the age group 20-50 
years

• With normal lung function

• Donot smoke or take any medications

• Do not suffered from acute or chronic diseases

Exclusion criteria:

• Had acute injuries

• Did participants take part in any activities that could 
possibly influence respiration such as singing or 
playing a wind instrument on a regular basis

• Subjects who were trained in yoga.

• Subjects with history of any systemic illness.

• Subjects who were not able to perform respiratory 
function tests

• Subjects who smoked, consumed alcohol, or any 
drugs

Procedure: Before starting yogic procedures, 
on first day following respiratory parameters of all 
the subjects were recorded to assess the functions of 
Pranavaha Strotas.

• Herat Rate (HR)

• Respiration Rate (RR)

• Tidal Volume (TV)

• Inpiratory reserved volume (IRV)

• Expiratory reserved volume (ERV)

• Forced Vital Capacity (FVC)

• MVV (maximal voluntary ventilation)

• Ratio-FEV1/FVC (Forced expiratory volume in one 
second)

All the subjects were under uniform yoga training 
under the supervision of yoga expert for a period of 60 
days for 90 minutes daily from 6am to 7.30am.

The schedule ofyogic procedures:

1. Prayer - 5 min.
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2. Yogasan -30 min

3. Break - 10 min.

4. Pranayama - 40 min.

5. Prayer - 5 min.

The squence of Yogasanas was:

• Sandhi sanchalan

• SharirSanchalan

• Bhujangasan

• Dhanurasan

• Matsyasan

• Ardhmatsendriyasan

• Shavasan

The squence of Pranayama was:

• Nadishuddhi

• Anulonmaviloma

• Bhrastrika

• Anulonmaviloma

• KapalabathiKriya

• Anulonmaviloma

• Bhramari

• Shitali

• Shitakari

• Omkar

The session was started and concluded by prayer.

Observations:

Table No. 1: Observations of Heart rate and Respiration rate before and after yogic procedure

Sr.No.
HR (/min) RR (/min)

Sr.No.
HR (/min) RR (/min)

Before After Before After Before After Before After

1 76 74 16 14 16 76 76 18 17

2 75 74 18 16 17 76 74 14 14

3 78 76 17 16 18 75 74 15 14

4 80 76 19 16 19 74 72 16 15

5 82 78 20 18 20 78 76 14 12

6 78 76 15 14 21 78 76 15 13

7 74 72 16 14 22 80 78 14 14

8 75 75 19 18 23 78 76 16 14

9 76 78 16 14 24 76 74 15 14

10 70 72 15 14 25 74 72 16 13

11 72 74 16 14 26 75 73 18 16

12 71 73 14 12 27 74 74 16 14

13 72 74 18 16 28 75 72 16 14

14 70 72 16 14 29 79 78 15 13

15 78 76 20 18 30 80 78 18 16
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Table No. 2: Observations of Tidal Volume and Inspiratory reserved volume before and after yogic 
procedure

Sr.No.
TV (in ml) IRV (in ml)

Sr.No.
TV (in ml) IRV (in ml)

Before After Before After Before After Before After

1 478 488 2560 2660 16 502 523 2950 3150

2 490 496 2600 2660 17 506 506 2540 2700

3 488 496 2700 2800 18 510 506 2590 2800

4 492 516 3200 3250 19 486 496 2960 3100

5 502 514 3210 3300 20 482 496 3100 3300

6 502 520 2800 3000 21 484 498 3200 3300

7 482 502 2950 3100 22 486 490 3210 3300

8 489 505 2900 3000 23 488 496 3250 3320

9 488 520 3300 3400 24 487 496 3200 3330

10 478 486 3200 3300 25 489 490 2500 2700

11 476 492 3200 3290 26 492 526 2490 2600

12 454 478 3250 3400 27 494 521 2590 2700

13 480 492 3120 3300 28 496 513 2650 2800

14 492 510 3160 3210 29 498 526 2580 2600

15 506 521 3020 3200 30 502 530 2600 2800

Table No. 3: Observations of Expiratory reserved volume and Forced expiratory volume before and after 
yogic procedure

Sr.No.
ERV (in ml) FVC (in lit)

Sr.No.
ERV (in ml) FVC (in lit)

Before After Before After Before After Before After

1 820 920 3.8 3.9 16 860 860 4.0 4.1

2 880 950 3.9 4.1 17 780 850 3.9 4.1

3 950 970 3.7 3.9 18 790 850 3.8 3.9

4 960 970 3.9 4.1 19 840 950 4.2 4.2

5 880 900 4.1 4.2 20 860 950 4.1 4.1

6 860 910 4.0 4.2 21 860 910 3.9 4.2

7 790 820 4.3 4.5 22 900 950 3.8 3.9

8 900 950 4.2 4.3 23 740 820 3.6 3.8

9 980 1020 3.5 3.6 24 750 770 3.7 3.9

10 890 920 3.9 4.1 25 760 860 3.9 4.0

11 760 820 4.1 4.3 26 820 890 4.0 4.2

12 780 820 4.2 4.2 27 860 860 4.0 4.1

13 780 800 4.3 4.4 28 780 850 3.9 4.1

14 850 890 3.5 3.8 29 790 850 3.8 3.9

15 840 940 4.1 4.2 30 840 950 4.2 4.2
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Table No. 4: Observations of maximal voluntary ventilation and Ratio-FEV1/FVC (Forced expiratory 
volume in one second) before and after yogic procedure

Sr.No.
MVV (L/min) FEV1/FVC

Sr.No.
MVV (L/min) FEV1/FVC

Before After Before After Before After Before After

1 110 120 72 73.2 16 100 120 72.3 74.8

2 100 100 73 74.5 17 110 120 71.6 76.5

3 90 100 74.4 75.2 18 80 110 72.6 76.4

4 140 150 75.5 76.5 19 90 100 73.2 74.5

5 130 140 72.5 73.5 20 100 110 73.6 75.8

6 110 120 71.4 72.4 21 150 150 70 75.8

7 120 140 70.2 72.5 22 140 160 70.4 76.5

8 110 120 71.9 72.9 23 120 120 72.2 74.5

9 100 120 76.4 79 24 110 `120 72.4 76.5

10 80 100 74.2 76.5 25 130 140 72.2 76.2

11 90 90 74.9 78 26 100 110 75.8 76.2

12 100 120 75.2 76.8 27 80 90 75.2 76.8

13 110 140 74.2 78.5 28 90 100 74.3 75.9

14 80 110 72.2 76.4 29 110 120 73.2 76.2

15 90 100 71.3 76.2 30 80 90 71.2 76.2

Results and Analysis
Results were presented as Mean ± SD. Student t test (two tailed, independent) has been applied using software 

(SPSS 15.0, Stata 8.0, MedCalc 9.0.1 and Systat 11.0) to find the significance of study parameters. P value less than 
0.05 was considered as significant.

Descriptive Statistics:

Parameters Duration Mean N Std. Deviation Std. Error Mean

HR
Before 75.83 30 3.02 0.55

After 74.76 30 2.04 0.37

RR
Before 16.36 30 1.75 0.31

After 14.70 30 1.64 0.30

TV
Before 489.96 30 11.31 2.06

After 504.96 30 14.13 2.58

IRV
Before 2919.33 30 286.19 52.25

After 3045.66 30 279.35 51.00

ERV
Before 836.66 30 62.49 11.41

After 890.33 30 60.19 10.99

FVC
Before 3.97 30 0.22 0.04

After 4.11 30 0.20 0.03

MVV
Before 104.82 29 19.57 3.63

After 117.58 29 19.20 3.56

FEV1
Before 72.98 30 1.717 0.31

After 75.69 30 1.63 0.29
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Student’s paired t test:

Parameters

Paired Differences

t df p-valueStatistical results 95% Confidence Interval 
of the Difference

Mean Std. Deviation Std. Error Mean Lower Upper

HR 1.06 1.79 0.327 0.39 1.73 3.24 29 0.003,S

RR 1.66 0.71 0.124 1.40 1.93 12.83 29 0.0001,S

TV -15.00 9.49 1.734 -18.54 -11.45 8.65 29 0.0001,S

IRV -126.33 53.20 9.71 -146.20 -106.46 13.00 29 0.0001,S

ERV -53.66 29.41 5.37 -64.65 -42.68 9.99 29 0.0001,S

FVC -0.14 0.08 0.01 -0.17 -0.11 9.60 29 0.0001,S

MVV -12.75 8.40 1.56 -15.95 -9.56 8.17 28 0.0001,S

FEV1 -2.71 1.62 0.29 -3.32 -2.10 9.14 29 0.0001v

Discussion
In the present study, respiratory rate decreases from 

16.36±1.75 to 14.70±1.64 after two months of yogic 
practices with t-value 12.83 and p < 0.0001 which is 
highly significant. Similar finding was observed by Joshi 
(1992), Srivastava (2005), Jain (2005) and Makwana 
(1988).12-14

Because of pranayamic breathing by prolonged 
inspiration and expiration, bulbopontine complex is 
adjusted to a new pattern of breathing which is slower 
than basal breathing12, Decline in respiratory rate is 
influenced probably by hypocapnea on medullary 
respiratory centre and persistent voluntary breathing 
producing inhibition of rhythmic spontaneous breathing 
by a phenomenon akin to over drive suppression 13

In the present study, mean value of FVC (L) 
increases from 3.97±0.22 to 4.11±0.20 after 2 months 
with t-value 9.6 (p<0.0001) which is highly significant in 
study. However, Khanam (1996) reported no significant 
change in FVC. In the study, there is significant increase 
in mean FVC (litre), may be because of strengthening of 
respiratory muscle due to regular practice of pranayamic 
breathing during which lung and chest inflate and deflate 
to the fullest possible extent and muscles works to the 
maximumextent14

The study shows significant increase in IRV 
from 2919.33±286.19 to 3045.66±279.35 and ERV 
also increased significantly from 836.66±62.49 to 
890.33±60.19 after two months. Mandanmohan et 
al who reported that, six months yoga training causes 

significant increases in IRV and ERV values in subjects 
of 12-15 age groups.

The study shows significant improvement in FEV1 
from 72.98± 1.717 to 75.69±1.63 after yogic practices. In 
accordance to our findings, Joshi et al and Madanmohan 
et al showed statistically significant increase in FEV1 
after yoga training which were statistically significant 
Makwana K et al also found significant increases in 
FEV1 after yoga training of 10 weeks Kadu P. Pet 
al concluded in their study that yogic exercise and 
Pranayam done regularly and for long term, improves 
respiratory efficiency.

Conclusion
The increased IRV and ERV after yogic practices 

indicate Yoga training improves the strength of 
expiratory as well as inspiratory muscles. Kapalbhati 
(expiratory strokes) included in the present training 
program involves powerful strokes of exhalation which 
trains the subjects to make full use of diaphragm and 
abdominal muscles. Slow, deep and full inspiration 
and expiration in Pranayama also trains the respiratory 
muscles and increases the strength of respiratory muscle.

Considering the observation, results and analysis, it 
is fair to conclude that yogic procedures can be beneficial 
in the promotion of the health of Pranavahastrtas.
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Abstract
Background/Objectives: The arches of the feet serve as an adaptive support for the entire body to drive 
away the forces of weight bearing and cause less energy consumption during the gait cycle. The arches of 
the feet are a tough, elastic network of ligaments, tendons and fascia between the forefoot and the hind foot. 
Though the flat feet are usually asymptomatic, but it can alter the biomechanics of the lower extremities and 
even the lower spine causing an increased risk of pain and injury. There are various studies who claim the 
association between obesity and flat feet in children’s. To know the association of flatfeet and BMI in other 
age group,this study was carried out.

Methodology: Observational research with a cross sectional design was carried out at the physiotherapy 
OPD on 90 subjects which was selected by inclusion and exclusion criteria in the duration of 1 year. Group 
wise distribution was done by using purposive sampling. 3 groups were formed accounting their age.

Result: There is significant association between gender and Flat foot, where males in age groups 10-18 
yr and 19-30 yr are more affected. BMI and flatfoot also showed significant association in above 2 age 
groups. When the analysis of variance (ANOVA) of average BMI was compared to the flat foot, there was 
a significant result in both same groups A. No significant results were found in chi square for association 
between age and Flatfeet.

Conclusion: Present study concludes that there is a association between BMI and Flat Feet in children’s 
between 10-18 years of age and adults between 19-30 years of age.
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Corresponding Author: 
Dr. Milind Giridhar Kahile 
Associate Professor, Department of Community 
Physiotherapy, Datta Meghe College of Physiotherapy 
Contact No.: +91 8698715695 
e-mail: milind.sportsphysio@gmail.com

Introduction
Flatfeet is a very regular term that is been used 

in daily routine. Flat feet” pes planus”, it refers to the 

loss of the medial longitudinal arch of the foot where 
it contacts or nearly contacts the ground1. Though it is 
common problem in various age groups,negligence is 
often observed. Flat feet are always associated with heel 
pain, feet pain or even lower extremity pain. Altered 
biomechanics of arches of the feet often give rise to 
compromised functioning of lower extremities. These 
leading to altered posture and gait mechanism, the above 
all reason are sufficient enough to make difference in 
individual’s quality of life.

In normal individual arches are been developed 
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during the first five year of life span. If not develop, it can 
lead to flat feet which may be congenital or acquired2.

Several studies have proven the association between 
the flat foot and obesity, and also obesity as a cause for 
the occurrence of flat feet. Increased weight of body 
places higher stress over the feet causing the arches to 
drop3,4. Obesity is seen as the first wave of defined cluster 
of non communicable diseases called NEW WORD 
SYNDROME, creating an enormous socio economic 
and public health burden in poorer countries5,6. Obesity 
is associated with other systemic problems like Diabetic, 
hypertension4,7. It is one of the listed cardiovascular risk 
factors8, has significant effect on peripheral nerves9 and 
microvasculature when associated with diabetes4,10-12. 
WHO has described Obesity as one of today’s most 
neglected public health problem, affecting every region 
of the globe contributing to 1,12,000 deaths each year13 
occupational, a vocational & actions of daily living in 
adults involve adequate amount of time weight-bearing 
on our feet, such as while walking, running, roaming in 
public transport or standing at workplace. Flat arches 
may expose the affected individual to undue stress & 
faulty mechanism leads to pain & discomfort. Thus it 
is essential to their quality of life to and extent of their 
difficulty in functional activity. Presently specific to 
those individuals who travel or work on a daily basis, 
i.e., the age group of 19-30 years as they are more 
susceptible to occurrence of pain, limitation and social 
obstacle to foot problems. There is an growing need 
to endorse foot health amongst various age groups 
including adults, old age and childrens which is an 
issue that is common but frequently ignored as being 
inconsequential. Quantifying the impact of flat feet on 
quality of life in such individuals therefore makes it 
possible to identify the impact and plan preventive and 
rehabilitative strategies in these patients.

Who Classificatiuon of Weight Status

Weightr Status BMI.KG/m

Under Weight <18.5

Normalrange 18.5-24.9

Over Weight 25.0-29.9.

Obese >30

Obese Class 1 30.0-34.9

Obese Class 2 35.0-39.9

Obese Class 3 > 40

Previous studies in literature determined the 

prevalence of flat foot footedness among them, there 
is a study echarri and forriol 7 who reported 70% 
prevalence of flat foot in children 3-4 years of age and 
40% between 5-8 years of age14. Foot problem appear in 
approximately 70%-80% of adults and 30% of children. 
The commonly appearing problem concern deformities 
of medial longitudinal arch, either because it excessively 
high or excessively low and have a significant impact on 
foot function and the development of muscul